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Bayard     R.     A.     Furnace;     Electric and    method    of 

working  it  (P) I"17 

Bayer     Dr      und    Co.     Mercury-substituted    amino-com- 

pounds  ;  Preparation  of (P)     220,767 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Azo  dyestuffs  ; 
Azo  dyestuffs : 

Azo  dyestuffs  : 


PAGE 

Bayer,  l'.,  nml  Oo.,  Farbenrabr.  vorm.    Acetic  acid  from 

acetylene;  Electrolytic  preparation  of (I1)..     8S0 

Acetic  acid  from  acetylene:    Production  of (P)..     830 

|S-Acetylalkylene-tetra-alkyldiaminee  (P)    sso 

Acetoacetanilide  ;  Preparation  of  derivatives  of (P)    637 

Acetoacetanilide-p-carboxyllc    add ;      Preparation     of 

(P> 6S7 

AlKytaxymethyl  esters  of  cresotlnic  acid  (P)  375r 

C-Allyto-bydroxybenxoic  acids  :   Preparation  of  deriva- 
tives of ,P) sue. 

Amino-  and  dlanrino-ketonee  :    Preparation  of  aliphatic 

(P)      4:i,\   Hi:i.  81Sr,  613r 

Ammonia  ;  Process  for  preparing from  its  elements 

(P)  70,  885r 

Anthracene  dyestuffs;    Manufacture  of (P)      475,  7S4r 

Antbraoene    dyestuffs;     Manufacture   of   vat (P)   195, 

«6,  415,  1151r 

Anthraquinone   derivatives;     Manufacture   of (P) 

347r,   413 

Apoeynaeta  ;    Substance    Isolated    from .  and  its 

production  (P)        1 1 1  .",r 

Azo  dyestuffs  capable  of  being  developed  ;  Manufacture 

of (P)      195,  l'.i :.r,  476r,  783,  783,  856r 

Azo  dyestuffs;   Manufacture  of (P)    71,  131r,  247,  347r 

348r,   348r,   414,   414,   545,   588>\  031V,    743.   743r,   784. 

784r,  1151r 

Manufacture  of  basic (P)   347r 

Manufacture   of for    cotton  (P)  lSlr, 

181r,  347r,  410r 

.Manufacture  of  diazotisable (P)..     639 

Azo  dyestuffs;    Manufacture  of  green  poly (P)..     855 

Azo  dyestuffs;    Manufacture  of  violet  to  blue (P)      19 

Bismuth  gallocarboxylate  ;  Preparation  of  basic (P) 

277,  767r,  890 

i-Bromo-aminoanthraquinones  ;  Preparation  of (P)    783 

1  3-Butyleneglycol ;    Preparation  of (P)    613r 

laoutchouc;   Manufacture  of  vulcanised (P). .    94r,  151r 

Caoutchouc  substances;    Manufacture  of (P)  94r,   151r 

.  .  .  ,  „  ,  209,  26SV,  KOOr 

Caoutchouc  substances;     Manufacture  of  coloured . 

„      <P); HOOr 

< arbanuc  acid  esters;    Preparation  of  (P) 375 

Cellulose    esters    and    products    derived    from    them: 

Manufacture    of (P)        478 

(  ellulose  formates  ;    Manufacture  of (P)    ........    540r 

Cresotinic  acid  ;   Manufacture  of  alkoxvmethyl  esters  of 

-      T<P)    ■• 569r 

tyanannde;    Production  of (P)      831r 

Cyclohexane  and  its  homolognes  ;   Process  for  purifying 

,       ~ .<P)    ■■ 807 

!4-i>iaiumoanthraquinone  and  its  substitution  products  • 

Preparation  of  sulphuric  acid  compounds  of (P)     194 

'<Dihydroxyphenyl-»-propanolainine ;      Preparation    of 

optically  active (P) 277 

Diiuethylaminohydroxymeth.uie    and    dimethylamine ; 

Preparation    of (P)       * 42,  613r 

Disazo   dyestuffs    for   wool;     Manufacture   of (P)     195 

ln-tribution  of  liquids  :  Apparatus  for  the  even (P)  108D 

Dyeing  and  printing  :    Process  of (P)     74r 

Dyestuffs  derived  from  aminotrisazo  compounds  (P)..   :H7r 
i.rythrenc.  its  homolognes  and  derivatives:    Manufac- 

tore  of (P)   43,.,  56or 

evaporating  apparatus  for  liquids  (P)     126 

ratty  acids  containing  arsenic  ;  High-molecular (P)   161r 

Fatty  acids  containing  arsenic  and  phosphorus  ;  Prepara- 

tion  of (P) GUr 

'.'uamdinc  salts  ;    Process  for  preparing (P)  2">0 

Halogenatcd  2.3-naphthisatins  (P) isif 

Hydrastinine   from   dfhydrohydrastlnine ;     Preparation 

_    .of— —  <*)... 220.  503r 

rlydroxybenzoyl-o-b'-nzoic  acids,  their  homolognes  and 

substitution    products ;     Preparation    of  esters   of 

<P)    277 

Hydroxycarboxydiarylcarbinols  ;    Manufacture   of 

T   ..(£> 161r 

Indigoid  dyestuffs  J    Manufacture  of (P)    639,  784,  784r 

Isoprene  ;    Manufacture  of (P)     569r 

Lakes  ;  Colour (P)     492,  876 

i-Naphthisatin  ;    Preparation  of  a-arylides  of (P) 

246,  587r 
i-.Nitro  compounds  of  acylatcd  diaminoanthraquinoncs  ; 

Preparation  of (P)  246 

i-N'itro-acyl-^-diaminoanthraquinones  :     Preparation  of 

,      " (P)    70 

--.Nitroquinizarin  ;   Manufacture  of (P)    19,  306r 

Nitrosulphochlorides    of    phenol-o-carboxylic    acids    or 

their  derivatives;    Manufacture  of (P)      .... 

Perenlphatee     and     persulphuric     acid  :      Electrolytic 

0„.Pr<"P»ration  of- (P)       484.749 

_-i  ncnyl.|iiiii.iline-4-carboxylic  acid  and  its  homologues  ; 

Preparation  of  acetol  esters  of (P) 

Pipitzahoic  acidj    Extraction  of (P)     

Polymethylene-6i«.imino  acids  and  their  salt, ;   Prepara- 
tion of (P) 

Preservativi    coating  composition  (i>)   ............ ..   364r 

n  Ing  preparation  (Pi 364r 

Purpurlncarboxyilc  acid  :    Preparation  of (P)   545.  784r, 

828r 

Pyrldone  dyestuffs ;    Preparation  of (P)  415 

Qiiinizarin;    Manufacture  of  — (P)     347r 

Qninizarin-s-carboxylic  n<i<i :     Process   for   preparing 

<p>    784 
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Bayer,  F.,  uud  Co. — cont. 

Rubber  ;    Accelerating  the  vulcanisation  of  natural  or 

artificial (P)       94,  326r,  365,  493r,  839r 

Rubber  ;  Preparation  of  a  product  analogous  to  hard 

(P)    

Rubber  ;  Preparation  of  a  product  similar  to  soft (P) 

Rubber  :   Preparation  of  a  product  similar  to  vulcanised 

(P)       269,  605r, 

Sulphide  dyestuffs:    Manufacture  of (P)  19r,  71  r, 

71r,  545r,  1084r 
Sulphochlorides    of    phenolcarboxylie    acids    and    their 

derivatives:    Preparation  of (P)     194r,  221r 

Sulphonic    acids  ■     Electrolytic   process   for    producing 

(P)    826r 

Sulphophenol-o-carboxylic  acids  ;    Preparation  of  com- 
pounds derived  from (P)     637.  767r 

Sulphur  and  sulphates  from  sulphites  ;    Manufacture  of 

—  (P)     77r.  790r,  831r 

Sulphuric  anhydride  :    Manufacture  of by  the  con- 
tact process  (P)    22,  422r 

Thionyl  chloride:    Manufacture  of (P)  830,  831 

Triphenylmethane  dyestuffs;    Manufacture  of (P) 

195, 

Ureas  of  the  naphthalene  series  ;  Manufacture  of (P) 

Vat  dyestuffs  analogous  in  constitution  to  indirubin  ; 

Preparation  of (P) 

Vulcanisation  of  natural  or  artificial  caoutchouc  sub- 
stances ;    Accelerating  the (P)      94, 

See  Hefti,  F 439 

Bayer,  M.  A.     Blast-furnace  gases  ;  Purifying by  means 

of  water-spraying  and  cooling    1094 

Bayerische  A.-G.  f.  Chemische  u.  Landwirthsch.-Chem. 
Fabrikate,  and  others.     Iron  in  liquids ;    Process 

for  oxidising  and  separating (P)     313r 

Bayliss,  T.  A.,  and  B.  G.  Clark.     Aluminium  alloys  (P)  264r,  1214r 
Beach,  O.  E.,  and  F.  W.  Braun.     Extractor  ;    Centrifugal 

(P)    

Beadle,  C,  and  H.  P.  Stevens.  Bleaching  efficiency  con- 
sidered in  connection  with  suggested  standards  for 
testing  bleaching  qualities  of  chemical  wood  pulp 

Drying  paper  for  test  purposes  ;    Apparatus  for . . 

Fibres  ;    Tests  of  the  relative  strengths  of ■ 

Hedychium  paper  ;    Effect  of  mineral  loading  on  the 

physical  properties  of 

Hedychium    pulp;     Influence    of    addition    of to 

chemical  and  mechanical  wood  pulps  on  the  physical 

qualities  of  the  paper  produced    688 

Mercerisation  as  judged  by  the  action  of  caustic  soda 

on  regenerated  cellulose     785 

Paper  ;   The  compression  and  density  of  raw  materials 

for  the  manufacture  of 745 

Paper  and  paper  yarns  ;   Dry  and  wet  strengths  of 639 

Papers  produced  from  different  kinds  of  deciduous  and 
coniferous  woods  by  the  sulphite  and  soda  processes  ; 

Comparison  of 545 

Beadle,  G.  W.     See  Beatty.  Vv .  A HOOr,  1115r 

Beale,  C.  A.     See  Oesterle,  W.  F.,  jun 1008 

Beam,  W.     Humus  in  heavy  clav  soils  ;    Determination  of 

153 

and  G.  A.  Freak.     Soil :   Electrical  method  of  determining 

salt  in 1065 

Beard,  G.  F.  H.     See  Dempster.  R.  and  J.,  Ltd 472 

Bcardmore,    F.,    and    others.     Potter's    glaze,    slip,    etc. : 

Apparatus  for  sifting  and  separating (P)    .... 

Bearman,  F.  J.     Filter  especially  suitable  for  use  in  brewing 

(P)  

Beatrice  Creamery  Co.     See  Heller,  E.  B 

Beattie,  J.  H.    See  Skinner,  J.  J 

Beatty,  W.  A.     Plastic  composition  from  cellulose  esters  and 

its  manufacture  (P) 746 

and  G.  W.  Beadle.     Acetic  anhydride  ;    Manufacture  of 

(P)      1115r 

Varnish  (P)   HOOr 

Beaudry,  L.,  and  A.  Grenouillet.     Skins  ;  Treatment  of 

with  the  wool  or  hair  on  (P)  326 

Beaumont,  W.   W.     Paper  pulp  ;    Apparatus  for  straining 

(P)        417,  916,  1085 

Paper  pulp;    Machines  for  preparing (P)     828 

Beccari,  G,  Manure  ;  System  for  producing  efficient  fer- 
mentation of (P)      933,  933r 

Becher,    H.     Mortar ;      Production    of    hydraulic free 

from  efflorescence  (P)   750 

Beck,  J.  A.     See  Bithell,  R 12<»r,  1207 

Beck,  J.  A.,  and  Son.  Ltd.     See  Bithell,  R 1207 

Becker,  C,  and  H.  Mueller.     Indigo  dyeing  apparatus  (P)       73 
Becker,  H..  and  H.  I'nger.     Paving  or  building  blocks  from 
fusible  domestic  or  other  refuse  ;    Manufacture  of 

(P)    

llecker,  R.     Tool  steel :  High-speed (P)    ....   31r,  650r,  755r 

Becket,  F.  M.,  and  Electro  Metallurgical  Co.     Ferrotungsten  ; 

Method  of  dephosphorising (P)     87 

Tungsten  and  its  alloys  ;    Method  of  preparing (P)      87 

Tungsten  ores;    Treatment  of (P)      87 

Beckett.    E.    G.     Nitrogen    in    guneotton ;     Determination 

of by  means  of  the  nitrometer  628 
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Beckmann,   11 ..  and    l>r.   Bnmo  Beckmann  I  hem    Mu 
bunk  asset  "i   *-dlchlorhydrlu ;    Manufacture 

...  the         (P)     ' 

Beckmann.  i'     Distemper  ',,r  Internal  and  external  prork  : 

Manufacture  ,.i  ■  powder)   medium  (or (P)        

in .  I!      >V,- Thorns.  11 

Beequevort,  F     SssClselet    i.  

i   v    and  i:   Brdmuu)      M  I  UUc  axidi  -  .  Production 
..i    light,    voluminous         especially    BulUble    foi 

■  lytic  reactions  (P) 

an, I  i      i.    William-      Fattj   acids,  their  dycerldee  tnd 

Hydrogenatlon  of  unsaturated (P)  824,  129f 

Bedford,  M.  ll  .  and  B    Pfanstlel     /u»   In  treated  wood; 

Determination  ol  — 105* 

Bedford,  Dnke  of,  and  S    i     Pickering.    Crop;   Thee*   I 

>>!  one >»n  another    lOflfi 

Bedson,    P.    P      German]     and    chemical    industry .     Dis- 
cussion     

I,, ,     \    k       -      Lundell,  0.  B.  I 

Beer.   P      s      Fajans,   K       

Beer,  V.     Benxine,  petrol,  etc.  .    Proceea  and  apparatus  tot 
refining (P)   

Beere,  W.  0     Set  Raymond.  F.  v 

Beesley,  R  M.  Nitrification .  Experiments  on  the  rate  oi 

Beaton,   t    B,     Drying  solid  substances  In  suspension  or 

solution  (P) 188r 

BMial.     Essential    oils;      tnalysts   of .    Determination 

of  esters "65 

Behrens,  J,     Acetic  acid  and  alcohol  from  coal,  lignite  etc  : 

Process  for  producing (P)    807 

Betlby,  0.  T,    Metals  :  Transparence  or  translucencr  of  the 

surface  dim  produced  in  polishing 318 

Beielstein,  A.     Iron  ore  ;   Concentration  and  briquetting  of 

in  Scandinavia  140 

BaWew,   N.  T.     Alloys  and  metals;    The  Widmanstatten 

structure  In  varlons 925 

R.     Aluminium  and  its  light  alloys:    Analysis  of 

oommerclal 424 

M.     MarduonnegChl.     Delta     metal  :      Electrolytic 

analysis  of 42:s 

A.  W       "  Metallurgical  coke  "     379 

II.     Dust   in  mines,  etc  :    I  01 -ition  for  agglu- 
tinating   (P)  954r 

Uadder  extinct   "  Meissonler  " ;    Manufacture  of 
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ami 

Beldeu. 
Belger. 

Bell.  X. 


475 

Bell,  N.  Jl      -  •  Holt.  A 437 

BeUacci,  1      Ferrous  chloride  and  nitric  oxide:    Supposed 

crystalline  compound  of 1205 

Fluorine;    Qreefs   method  for  the   volumetric  deter- 
mination of 713 

Nitric  acid  :    Detection  of by  means  of  ferrous  sul- 
phate       944 

and    L.    Grassi.     Cineol;     Addition   compounds   of -. 

Oxonium  -alt- 159 

Sulphur  dioxide-camphor ;   The  system 217 

Belornssoff,   I.     Water-  :    Precipitation  of  substances  from 

feed for  preventing  incrustation  in  boilers  (P)     500 

Bemberg.  J.  P.,  A.-G.     Aniline  Black  :    Process  and  appar- 

is  for  continuous  chroming  in  dyeing (P). .     547 

Benii-.  A.  S  .  and  National  Carbon  Co.     Furnace:    Rotary 

electric <P) 928 

Bamrose,    G.    W.     Water    softening    plant;     Carbonating 

apparatus  tor (P) 1169 

Bender,  A.  W.     Mercuric  iodide  in  tablets  :    Determination 

of 984 

Benedix.  B.     Fatty  saponaceous  product  from  vaseline  oil, 

and  its  manufacture  (P)     798 

■lodetz,  A 14,  303r 

Bengough.  <;.  D..  and  D.  Hanson.     Copper  :   Tensile  proper- 
ties of at  high  temperatures     923 

Benjamin,    G.    H.     Fertilisers:     Manufacture   of (P)..     933 

Furnace  :    Electric  induction (P)     971 

Gaseous  fuel;    Production  of (P)    911 

Iron:    Purification  or  extraction  of (P) 85 

Steel :    Apparatus  for  manufacturing (P)     869 

steel ;   Manufacture  of (P)    85.  649 

steel:    Manufacture  of  cement (P)     321r    | 

Benker.    I'..     Hydrogen    and    oxygen  :    Apparatus    for    the 

electrolytic  production  of (P)    256 

Benner.   H.   W.,   and   International   Gas  Development   Co. 

Gas  :  Manufacture  of (P) 685 

Benner.  T.   B.     Gas  producer  (P)  1002 

Bennett.  C.  T.     Sag  I'mney,  J.  C 829.  844 

Bennett,  i     W\.  and  A.  W.  Davison.     Brass:    Electrolytic 

deposition  of 596 

and  others.     Nickel  :    Electrodeposition  of 1012 

Bennett.  G  M..  and  E.  E.  Turner.     tirignard  reagent :  Action 

of  chromic  chloride  on  the 567 

Bennett.  H.  G.     Tannery  liquors;    Analysis  of 1184 

Tanning  materials  :    Analysis  of .     Improved  basic 

chloride  shake  method    1188 


CO. i. 
Bennett.  H    (•      font. 

i  tuning  materials     •  dour  reai  i -  ol 

Tannins   ol    relonia,   oak  wood,   and    chestnut    » i  . 

Mote  .mi  the     —  U88 

m,  it.  it     Drug-  and  chemicals;    Discussion  on  the 
effect  ol  the  war  on  the  supply  of  — — ' 

11,  mil.  .  .1     \\         Magnetite iatt.-  and  -1.il'-    

Benolst,  P.  J      Set  Daniel,  •' 

Benrath     v.  and    a.   von   Meyer.     Phennnthreneaulnoi 

\i\ i   benzene  hydrocarbons  on in   ti 

light  

Bensel,   t,  0.    Copper  and  is  "i  it-  commerclallj   Inv 

portent  alloys ;  Influence  ol  titanium  "n ..     261 

Benson,  ll    K.,  and  .'.  S.  Horrick.     Mortar-:    ' 

earth  in  ll'-'1 

and  others     I  ement  ;    Influence  ol  organic  admixtures 

nil  the  ,-ettillg  of  *"■•- 

Bi  nson,  B  S.,  and  Head.  VCrightson,  and  (  o.,  Ltd.    Sci 

ing    or    grading    and    convcyiiu  >l.   etc.; 

Method  and  means  for (P)    

Bensusan,  S.  L.    Lead  and  zinc  ores :  Treatment  of (Pi      3U 

Bent.    Q.,    and    others.     Sintering;     Method    ,,i    treating 

materials  for (P)    '  ' 

Bentz.  E.,  and  Badische  Anilin  and  Soda  Pabrik.     Beserve 

elfect-   on   textile   fibre;    Production  ol (P) ..    .  4,r 

Beocsini  t'ementgyari  I'nio  R6szvenytarsas4g.    Furnace  with 

rotating  hearth  for  cement,  etc.  (P)   27f 

Berberloh,    F-    M.    Liquid-;     Process   for   rendering — — 

homogeneous  (P) 802,   737 

Mixing    liquids    and    rendering    them    homogeneous: 

Process  for (P)  469 

Berczellcr,     L.     Phenol;      Action    of -on    the    surface 

tension  of  albumin  solutions     834 

Physiological  activity  and  lowering  ol  surface  tension. .     886 
Physiological  (bactericidal)  and  physico-chemical  action 

Ol  neutral  salts;    Relation  between  the ....      "** 

Berend.  L.,  and  Dr.  K.  Albert,  them.  Fabrik.       Emulsion 

products  and  their  productis  (P)     930r 

Berendcs,  R.,  and  Synthetic  Patents  Co.     Bismuth  salt  of 

gallocarboxylic  acid  (P)     614r 

and    others.     Magnesium     salts    of    acylated    aromatic 

o-hydroxycarboxylic  acids  (P)     1226 

Berens.  H.  A.     See  Hoenicke,  M 439 

Berg.  P..  and  J.  Angerhausen.     Mowrah  fat  ;    In- a poni liable 

constituents  oi ,  and  its  detection  in  animal 

and  vegetable  fats     

Shea  butter  and  mowrah  fat ;   Vusaponiflabh-  matter  ol 

872 

sterol-    from    Sets;     Isolation    of by    mean-    of 

digitoniu i'"5'- 

Bergdolt,  W.     See  Bayer,  F..  und  Co 131r.  Ji7r 

Berge,  A.     Enamel  glazes  free  from  tin  and  lead   617 

Glazes   fir   stoneware   and   fine  earthenware:     Fritted 

,  with  special  reference  to  leadless  glazes  ....     2->7 

Bergell.  P.     Lecithin  salts:    Preparation  of (P)    220 

n-Phenetidine  ;    Preparation  of  ncyl  derivatives  of 

(P)  HI" 

See  Riedel,  J.  D..  A.-G 567 

Bergen,  G..  and  L.  Stolz.     salt  similar  to  light  cooking  salt ; 

Production  of (P)   312,  59Sr,  865r 

Berger.  E.     Copper  ;   Influence  of  temperature  and  pressure 

on  the  oxidation  of 64S 

Copper    and    nickel    oxides:      Reduction    of by 

hydrogen  in  presence  of  a  dehydrating  agent   ....      o2 

Bergfeld.   L.     Gas;    Purification  of (P)    

Oxygen  from  air  ;    Separation  of (P)     ~  ; ! 

Bergh.  C.  A.     Coal  gas  :   Purification  of from  hydrogen 

sulphide  and  cyanogen  (P)    642 

Berghauer.  F.     Gas  from  sewage  sludge:    Proce^-  for  pro- 

ducing (P) :;4  ' 

Bergius.  F.    Fish  oil :    Preparation  of  clear  and  odourless 

oils  from (P) ,02 

Berglof.    A.     Carbonising;    Method   of and   of   super- 
heating gas  (P)  ■*« 

Berglund.   J.     Peat:    Process    and  apparatus  for  treating 

(P) I28 

Bergrnann  Elektricitats-Werke  A.  G      Heating  a  current  of 

air  :  Method  of (PI    •*' 

Bergmiiller.    .1.     Cacao    powder;      Preparation    of    easily 

soluble without  the  use  of  chemicals  (P)   ..   6W 

Bergs.  E.     .See  Badische  Anilin  und  Soda  Fabrik   440r 

Bergve,  F.     .See  Neumann,  B ^58.  596 

Beringer.  A.     Wood  oil:    Preventing from  coagulating 

under  the  influence  of  heat  (P)    »7r 

Beringer.  C.  A.     Aluminium  sulphite  ;   Oxidation  of to 

aluminium  sulphate  (P)     • 

Barium   aluminate  ;     Process    for    preparing (P)..     880 

Beringer.  E..  and  others.    Wood  oil :  Process  for  preserving 

from  congealing  when  heated  (P) 838r 

Beringer.  G.  M.     Cardamoms  and  cardamom  oil 1112 

syrup  of  iron  iodide  :   Value  of  preservatives  m ■  ■     942 

Berkhout.  A.  E.    See  Ledeboer,  F 
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Berl.  E.    Cellulose  :    Preparation  of  solutions  of and 

of  cellulose  products  therefrom  (P)   132r 

and  If.  Isler.     Nitrocellulose  solutions  ;    Method  of  spin- 
ning ■ to     produce     threads,     Alms,     artificial 

horsehair,  etc.  (P)     740 

I  unge,  G 224 

Berlin- AnhaltischeMaschinenbau  A.-G.  Ammonium  chloride  ; 

Manufacture  of (P)   646r 

:    Apparatus  for  quenching (P) 243 

Distillation   gases :    Removal  of  tar  from  warm 

and  apparatus  therefor  (P) 245 

lias  liquor  ;    Treatment  of ;P)      683,  825r 

1  -as  ;  Manufacture  of  lighting  or  beating or  hydro- 
gen by  decomposing  oil,  tar,  etc.  (P)  . .   190,  5S6r,  783r 
Hydrogen   from  iron   ore  and  steam  ;    Reducing  and 

oxidising  apparatus  for  generating (P). .  256.  593r 

Hydrogen  :  Manufacture  of (P)    920 

Prodncer-gas.  water-gas.  etc. ;    Purifier  for  separating 

dust  and  sulphur  compounds  from (P)  472,  586, ,  636 

Bernard.  V.     Metals;    Apparatus  for  atomising by  the 

Scboop  process   85 

•  lillel.   L 696 

See  Portevin.  A.  M 1011 

Bernard!.  A.     Glycocoll :    Metallic  compounds  of 1073 

Peptone    27;: 

Bernhardt,    F.,    Maschinenfabrik    u.    Eisengicsserei.     Pump 
worked  by  compressed  air  for  machines  for  treating 

wool  with  liquids  (P)   197 

Bernheim.  J.     See  Hidoux,  G 25.  39,  82 

Bernstein.  A.  and  A.     Casein-glue;    Preparation  of (P)     432 

Viscose  solution  from  wood  cellulose :    Manufacture  of 

purified (P)   196 

Bernstein.  F.     See  Bornstein.  E 245 

Bernstein,  G.     Vulcanising  indiarubber  solutions  containing 

sulphur  ;  Process  for (P)    876r 

Saa  Helbronner,  A 653 

Bernstrom,  J.     .See  Berrigan,  J.  J 342 

Berrigan,  J.  J.,  and  others.     Separating  liquids  and  solids 
and  washing  or  otherwise  treating  the  separated 

solids  ;  Process  for (P) 342 

Berry,  A.  E..  and  A.  Boake.  Roberts  and  Co..  Ltd.    Brewing 

liquor;    Treatment  of (P)     659 

Rubber  latex  :    Coagulation  of (P)     758 

and  A.  Schaumloffel.     Baking  salt  (P)     483 

Berry,  C.  W.     Refractories  ;  Needs  of  the  glass  manufacturer 

in  the  way  of 1047 

Berry.  O.  C.     Gas  from  bituminous  fuel ;    Process  of  pro- 
ducing   (P) 1197 

Berryman,  B.  A.     See  Bardwell,  C 15,  1043 

Bertel.  Z.     Pasty  masses  ;    Separation  of  the  liquid    con- 
tained  in by    centrifuging,    and   dry  -pressing 

the  separated  solids  (P)      821 

Berth.  R.,  Oflene  Handelsges.     Keratin-like  substances  in 
animal  products  ;    Separation  of  particles  of  flesh 

and  skin  from (P)      799 

Bertheim,  A.     Set  Meister,  Lucius,  und  Bruning 767r,  1075 

Bertiaux.  L.     Antimony  and  arsenic  in  lead-antimony  alloys 

and  antifriction  metals  ;    Determination  of , .     262 

Bronze,  brass,  and  German  silver;    Analysis  of ..     142 

Bertrams,     Ltd..    and    others.     Rubber :      Apparatus    for 

evaporating  the  moisture  from  coagulated (P)    838 

Bertrand,  G.,  and  H.  Agulhon.     Boric  acid  naturally  present 
in.  or  added  to  foodstuffs  ;   Rapid  determination  of 
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Boron  in  organic  substances  ;   Determination  of  minute 

quantities  of 105 

and  A.  Compton.     Amygdalinase  and  amygdalase  :  Modifi- 
cation of due  to  ageing     945 

and  M.  Rosenblatt.     Enzymes  of  yeast  :   Susceptibility  of 
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unerase  :    Thermo-regeneration  of 658 

and     R.     Sazerac.    Acetic     fermentation ;      Favourable 

influence  of  manganese  on 842 

ke,   E.     Phytosfcerols.     Hydro-carotin      711 

Beskow,  K.  J.,  and  A.  Ramen.     Furnace  for  treating  ore 

and  the  like  (P)      426r 

Roasting  furnace  (Pi S71r 

Besley.  R.M.     Nitrification  ;  Experiments  on  the  rate  of 564 

Besskr,  Waechter  and  Co..  Ltd.     See  Rouse.  T 1002r 

BesBon.   A.    A.     Soap ;    Determination   of   the   fatty   acid 

content  of 709 

Best,  C.  J.     Ores;    Treatment  of (Pi     205 

Bethell.  R.  P.     See  Mewart.  J 74ir 

R*vennt.  P.  F.  L.     Aluminium,  iron,  and  steel ;  Electrolytic 

silvering  of without  a   prelimina.-v  coppering 

<P) 599 

Bezsaonon*.    Futarium;    The  colouring  matters  of ..     913 

Bhaduri.  K.     Andrographit  paniculate  ;  Constituents  of 940 

Artemont  Hexieana  ;    The  oil  of  — —     266 

Oil  of  Ocymum  pilosum,  Roxb 940 

Bianchi.  A.,  and  G.  Malaysia.     Fatty  substances  in  linen 

and  hemp  ;    1  "hararters  of  the 602 

Flax  and  hemp  ;   Natural  colouring  matters  of and 

analytical  characters  of  th<  raw  and  bleached  fibre'     .",(-8 
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See  Canzoncri.  F 323,  1017 

Bicheruux,  Lambotte  und  Co.     Glass  plates;    Process  for 

making (P)    750.  750r 

Bicknell.  R.  S.     Furnace;    Electric (P)     555 

Biddlecombe,  F.  G.  L.     Gas  or  vapour  from  liquid  fuel; 

Production    of   combustible (P)       740 

Gas  or  vapour  producers  (P) 1043 

Bidtel,   E.     Fluorspar ;    Valuation  of 351 

and  M.  Eyssell.     Fluorspar  ;  Process  for  purifying (P)    484 

Biermann,  R.     Coke  ovens  ;   The  heating  of by  foreign 

gases  470 

Biginelli,  P.     Euquinine  and  aristoquinine  710 

Bilbrough.  S.  B.,  and  J.  Frew.     Tannin  :   Extraction  of 

from  bark,  wood,  or  other  vegetable  materials,  and 

apparatus  therefor  (P) 840 

BiUard.  J.  B.  E.     Don  and  other  metals  from  blast-furnace 

dust  ;    Recovery  of (P)     488 

Billetop,  T.  C.     See  Watson,  H.  B 686 

Billing,  C.     Soap  and  process  of  making  same  (P) 148 

Billings,  E.  J.,  and  A.  t>.  Little.  Inc.     Ga>-analvsis  apparatus 

(P) 615 

Billings  Process  Co.     Don  and  steel ;  Manufacture  of (P)  264r 

Billington.  C.     Antifriction  metals  (P)       698 

Billiton  Maatschappij.      Tin  ores  and  slags  containing  tin ; 

Treatment  01 (P)     968 

Billv,  M.     Titanium  and  vanadium  ;    Preparation  of  pure 

317 

Blitz,  K.     Aniline  Black  on  cotton;    Production  of by 

the  cold  process  (P)    418 

Biluchowski,  Z.  Z..  and  Z.  Lahocinski.     Natural  gas  mix- 
tures ;    Explosion  limits  of 1195 

and  S.  von  Pilat.     Benzine  from  natural  gas 1147 

Binaghi.  R.     Set  Casagrandi,  0 1070 

Binder,  K.     Ste  Weinland,  R.  F 413 

Bindschedler,  E.     Calcium  hydrosulphide  ;    Manufacture  of 

-<P)    136 

Birault.   C.     Gas  from  sewage ;    Apparatus  for  producing 

(P>    "» 

Bird,    H..    and    G.    Hayter.     Gas    retorts ;     Drawing    and 

charging (P)    684 

Bird,  R.  M.,  and  S.  H.  Diggs.     Metals  ;  Precipitation  of 

from  solutions  of  their  salts  by  yellow  phosphorus     787 

Birnbrauer,  E.     .See  Tiede,  E 753 

Birtill,  J.  E.     Petrol  or  like  fuel :   Method  of  increasing  the 

efficiency  of in  internal-combustion  engines  (P)     853 

Bissel,  D.  W.     .See  James.  C 1087 

Bissett.  C.  C.     Silver-silver  sulphide  ;    The  system . .     648 

Bithell.  R.,  and  J.  A.  Beck.     Sulphuric  acid  ;  Apparatus  for 

concentrating (P) 1207 

and  others.     Sulphuric  acid  ;    Tray  or  dish  for  use  in 

concentrating (P)  1207 

Bizzell,  J.  A.,  and  T.  L.  Lyon.     Soils  ;  Determination  of  the 

lime  requirement  of 34 

.See  Lyon,  T.  L 1021 

Bjornstad,  J.     See  Pulsometer  Engineering  Co.,  Ltd 849 

Blackhurst,  J.  W.  and  I.  C.     Separating  different  kinds  of 

minerals,  such  as  coal,  ores.  etc. ;    Method  of  and 

means  for (P)  469 

Blagowestschenski,  A.     Invertase  action  ;    Reversibility  of 

. 561 

Blaich.  A.  O.     Case-hardening  compound  (P)    792 

See  Sallows,  J.  F 30 

Blair,  H.     See  Collins,  S.  H 273 

Blair  Engineering  Co.     See  Egler,  N.  F 129.  129 

Blair,  T.  S.,  jun.     See  Egler,  N.  F 14 

Blaisdell,  F.  E.     Rubber  ;    Method  and  means  for  vulcanis- 
ing   (P)   703 

Blake,  E.  W.     See  Eirkham.  Hulett,  and  Chandler,  Ltd...     341 

Blake  Crusher  and  Pulveriser  Co.     Pulverisers  (P)   633 

Blakemore,  G.  H.     Auriferous  and  argentiferous  copper ; 

Electrolytic    refining   of at   Lithgow,    N.S.W.     202 

Blanchet.  A.     Lipase  of  castor  oil  seeds;    Activity  ot 

at  low  temperatures    428 

Blanck.  E.     See  Pfeiffer.  T 1101 

Bland,  N.,  and  I..  L.  Lloyd.     Aldoses;    Estimation  of 

by  means  of  sodium  hypoiodite    948 

Blangey,  L.     .See  Badische  Anilin  und  Soda  Fabrik 854r 

Blank.  A.     .See  Bayer.  F.,  und  Co.    131r,  131r,  131r,  347r,  347r, 

347r.  347r,  416r 
Blanksma,  J.  J.     Ethvl  and  methyl  alcohols  ;    Detection  of 

— 329 

Blarez.  Denigfs.  and  Gayon.     Wines  ;     Presence    of   citric 

acid  in 212 

Blavinhac,  A.     Ligneous  materials  ;    Injection  and  agglom- 
eration  of .  and  agglomeration  of  cork  with 

"  resin   foam  "  (P)       27 

and  H.  D.  N.  Teisseire.     Drying  by  means  of  hot  air  and 

in  raeuo  ;    Process  for (P)   302 
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BMbtreu,    K  .    nnd    Deutsche    Phntogrnvur   Ges.     Pigment 

prints;    Transferring         lo  new  »uppori»  (P)..  M8 
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(|.,                    C.l!:!.  si:  1, 
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Hookey,  •'    B-.     rannlng  materials;    apparatus  tor  deter- 
mining the  '  th\  i  acetate  Agon  m 

and    P.    V.    Mili.l.     Sulphides    in    lime    liquors;     Deter- 
mination ol 

Horn,  ii.  v.    Smelter  fumes;    Device  tor  trailing (P) 

Blount,  B.     S* •  w Icock,  W.  11 
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Bkoam,  W.  P.    Obituary     

Blucher,  J. »'..  ami  E.  V.  Farnau.      Adsorption  and  stabilisa- 
tion.   [Theory  ol  dyeing  
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mination of 

Uomberg,  It.     Fuel;    Manufacture  of  artificial (P) 

Blumt-nft'1,1.  .1  .  and  G.  Urbaln.     Neoyttcrbium  ;   Isolation  of 
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Blumonthal.    F      Portland    cement,    iron-Portland    cement, 

and  blast-furnace  slag;    Hydration  of 964 

Blythe.  J.  C.     Brick  and  similar  Ulns  (P)    259 

Boak.  C.  F.     i:.is  producer  (P)     910r 

Boake,  Boberte,  and  Co.,  Ltd.     See  Berry.  A.  E 659,  758 

Board,  A.  V.     See  Elborne.  W.  and  S.  L 935 

BolH'rg,  T.,  nnd  Techno-Chemical  laboratories.  Ltd.     Cata- 
lytic material  and  its  preparation  (P)  580r 

and    others.     Distillation    or   evaporation    of    liquids   or 

-■lotions  (P)    906 

Milk  .    Preservation  of  desiccated (P)     937 

Bocande.  0.     Meat  and  other  foodstuffs  ;    Process  for  pre- 
serving   (P) 

Bochmann,  L.     See  K  roups.  K 

Bode,  G.,  and   A.  Wlokka.     Malt  analysis  ;    New  Germau 

standards  for 

Bodin,  E..  nnd  others.     Fish  ;   Treatment  of to  obtain 

dried  fish  and  fish  guano  (P)  

Gas-purifying   material ;    Treatment  of  speut for 

use  as  a  fertiliser  (P)     

Solvents  for  tats  ;   Process  and  apparatus  for  separating 

the  vapours  of (P)    
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Bodmer,  E.     Ste  Durand.  Hugucnin  und  Co 856r 
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laboratory  use  (P)    106 

Porous  articles  (P)  106 

Bocker,  E.     Lemon  oils  ;   Determination  of  the  hydrocarbon 

content  of  concentrated 276 

Boeder,  A.,    Rubber,  caoutchouc,  and  the  like  ;    Recovery 

of  the  solvent  from (P>     703 

Bohler,    L.     Fabrics  ;     Rendering  incombustible   and 

fire-resisting  (P) 309 

Bdhm,  E.     Sparine  from  oleine  ;    Apparatus  for  separating 

(P)    757 

Bohm,    L.     Photographic   reproducing   processes ;     Screens 

for  use  in (P)  440 

Boehm,  W.     Electric  insulating  materials:    Manufacture  of 

(P)    321 

Refractory  products  of  quartz  and  similar  materials  ; 

Manufacture  of 354,  750r 

Boehringer.  C.  F„  und  Sohnc.     Hexa-aniino-arsenobenzene  ; 

Manufacture  of (P)     41 

Hexa-amino-arsenobenzene,  a  triaminobenzene-arsinic 
acid,     and      a      diaminotetranirro-arsenobenzene ; 

Manufacture  of (P)   438 

friV'-Methvlaminotetra-amino-arsenobenzene  ;  Prepara- 
tion of (P) 41,  161r 

eis-Methyiaminotetra-amino-arsenobenzene ;  Prepara- 
tion of  easily  soluble  derivatives  of (P). .    374.  569r 

Mono-  and  dinitroaminobenzene-arsinie  acids  or  their 
derivatives  substituted  in  the- amino  group  ;  Manu- 
facture of (P) 806 

Phenols  and  their  substitution  products  ;  Preparation  of 

di-  and  polyhydric (P)    246 
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Boehringer,  0.  n „  Bohu.     linking  i>owd,-r  <p>  99 

Bobber  latex ;  Coagulation  ol  (P)    Ill 

Holl.-rt,  ii.    8i$  Krug,  C ■■' 

Boiling,   F.      Electrically  insulating  sheet*,  pi -i.      Iriiin 

mica  waste  ;    Production  of (I*)      Bfttr 

Bonier,  A.     Coconut  oil  ;    Glyccrldes  of 750 

Glycerldes  and  their  fatty  acids  ;    Application  "t  the 

method  ol  determining  dilference  in  melting  point 

ol 323 

Lard  ;    Detection  of  beef  fat  and  mutton  fat  in .  .       38 

lloerlcke,  II.     Vanadium;     Extraction  of     -  -  from  on  ,  (Pi      niw 
BSrnateln,  E.,  and  F.  Bernstein.     Phenols  of  peat  tar  ;   The 

246 

Boesekcn.  J.,  and  A.  Schimtnel.    Chloral;    Polymerisation 

of 1228 

Boving.  J.  O.,  and  Wetearbonising,  Ltd.     Sewage  ;    Treat- 
ment of (P) 1 169 

Boggs,  S.  L.     Metal  ;    Process  of  mixing  minerals  and  metals 

with  molten (P)  144 

Bogltch,   li.     Zinc-silver-lcad  alloys  ;    Ternary, 1092 

Boguski,  J.  J.,  nnd  Soc.  Miniere  ct  [ndustrleUe  Saturn.  Zlm 

ores  ;    Treatment  of (P)     969 

Bohle,  J.     Sucrose  from  maize  ;    Manufacture  of ....     704 

Bohm,  C.  C.     Filter;    Rotary  drum (P)     187 

Bohn,  It.     See  Badischc  Anilin  und  Soda  Fabrik :llsr,  590r 

Bofaon,  E.    See  Sloan,  J 661 

Boidin,  A.,  and  J.  Kffront.     Amylaceous  materials  ;   Process 

forliquefyiug,  saccharifying,  and  fermenting (P)    213 

Bokorny,    T.      Lanthanum    from    a    physiological-chemical 

standpoint    888 

Bolas,  T.     Alcohol  supply  ;    Industrial as  bearing  on 

the  drift  of  chemical  manufactures  to  Germany..     935 
Bolin,   P.     Calcium  cyanamido   and   Chili   saltpetre :     Fer- 
tilising effect  of  a  mixture  of 121i> 

Manurial  experiments  with  lime      1101 

Bolsover,  G.  R.     See  Arnold.  J.  0 551 

Bombard,  C.     See  MUller,  A 951r 

Bomhard,    K.     Gases;     Apparatus    for    purifying (P)  1044r 

Smoke  ;    Method  and  means  for  freeing from  soot 

and  like  material  (P)      584 

and  G.  Eonig.     Density  of  gases  ;    Apparatus  for  measur- 
ing the (P)      336,  945r 

Bonhoeffer,  O.     See  Bayer,  F.,  und  Co 546r 

Bone,  W.  A.     Gas;    Uses  of 634 

Surface  combustion     303,  909 

and  H.  Davies.     Methyl  alcohol ;   Thermal  decomposition     • 

of 766 

Bonecourt  Surface  Combustion,  Ltd.     Combustion  of  gaseous 

mixtures  (P)    304 

See  Kirkc,  P.  St.  G 63,  736,  1001 

See  McCourt,  C.  D 686,  736,  953 

Boner,  J.     See  Badische  Anilin  und  Soda  Fabrik 131r 

Bonine,  C.  E.     Milk  ;    Process  for  sterilising (P)   98 

Bonis.     Rums ;    Composition  of 608 

Bonneau,  L.  C.     Extracting  materials  by  means  of  volatile 

liquids  ;    Apparatus  for (P)      188r 

and  V.   E.   Hasenfratz.     Ammoniacal  liquor ;    Complete 

extraction  of  the  industrial  products  from (P)     962 

Bonnerot,  S.     See  Charpy,  G 486 

Bontoux,  E.    Fats  ;   Catalytic  hydrogenation  of ....     929 

Bonwitt,  G.     Galalith  ;    Manufacture  of 876 

Boon,  A.  A.     Arsenic  compounds;    Organic 1187 

Booth.  R.     See  Crosland,  F 833 

Booth,   R.   D.,  and  Psarski   Dyeing  Machine  Co.     Dyeing 

machine  (P)      1085r 

Borchers,    R.     "  Edelmetallaugerei ;     Fortschritte   der 

wahrend   der   letzten  Jahrzehnte  " 280 

Borchers.  W.  and  R.  Borchers.     Nickel  alloy  of  high  chemical 

resistance    and    easily    worked    mechanically    (P)    144, 

206r,  836r 
and  W.  Menzel.     Copper,  lead,  and  zinc  ;    Separation  of 
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products  (P)    870 

and  H.  Pedersen.     Copper  and  nickel ;  Extraction  of 

particularly  from  low-grade  ores  and  products  (P)  755r 
and  E.  Thilges.     Iron  and  nickel :  Separation  of from 

cupriferous  sulphide  ores  and  metallurgical  products 

(P)  488 

See  Wolf-Burckhardt,  F 259r 
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■  Improved  Process  Co.     See  Harper,  W.B 888 

I     r.      Boilers  or  evaporators  (P) 

r     \.     Soap  with   basis  "i   petroleum  or  other 

hydrocarbons;    Manufacture  of (P>    ' 

Caubcl,  A.,  and  others.     Itubber;    Extraction  of from 

tin-  leaves  of  plants  <P)     " ' 

i     \.   .1.    Cement   or  artificial  stum-;    Process   fur 

colouring  (P)       

..,  ■  .  n       \huum. i  ;    Precipitation  of  —    in  presence 

i»l  fiuorides ' 

Cavcl,  L.     Watci      '    ca|«   of  bacteria  into  the  at sphere 

bj  spraying  of  polluted '■' 

rclli,   \      bfei    rortelli,  M -1'7 

Ccntiicrszwer,  M.,  and  J.  Sachs.      Zinc;    Velocity  of  solution 

riils      '' 

Central  Kailway  Signal  I  -.  I-   > ,'11 

,        i      i  sscutial    oils;     Vanillin-hydroclUoric    acid 

ull  fur '''•' 

i  h.i.l.l.  W.     Paints  (P)    

I'badcloid  Chemical  Co.     >..  Klli-.i 159 

Chalmers  and  Williams,  Inc.     S«Hoss,K.  A 795 

■    V  .  and  1. 1  .  Baium I.     1  austicsoda  solutions 

used  in  mercerising;    Purification  oi (P)  -US 

s  .mil  tin-  like  from  liquids  :  Apparatus  fur  separa- 
ting and  recovering- —  <P>    !*J 

I  others.     Effluents;   Treatment  of <P)    -i;tl 

I  lumbers   1;    I       Sampling  liquids ;   Apparatus  for (P)    "II 

,!,;,,,,.,,•     1     1     iii.      Soldering;   Process  of  mixed (P)    968 

( liamp,  A.     Sodium  hypochlorite  ;  Apparatus  for  flic  manu- 
facture .-I (P)  IM 

Chanard,  A.     Plastic  material  (P)  93 ' 

Chance  and  Hunt,  Ltd.     See  Hunt,  E.  J 962r 

Chandelon,    T.     Acids    from    nitrocellulose    manufacture; 

Source  "i  error  in  the  analysis  of  waste ' 

Collodions ;  Viscosity  of  --- 

Nitr Ilulosc  for  collodion ;   Manufacture  ol ■•••     --- 

Chandler,    C.     P.    Celluloid;     Who    invented—     '.'     Dis- 

111— inn    ••  ■;      '"', 

lvrkin    Medal    presentation    proceedings    (New    Yore 

hi     ---'■   '''' 

Chapin,K.M.     Arsenii  acid;   Reductionol toarscnious 

bj  tbiosulphuric  acid  181 

Cliaplcl    P.  M..  and  La  Neo-Metallnrgic.    Furnace;   Electric 

89 

Chapman,  A.     Evaporating  apparatus  (P)    906 

\    1       Hops;    Nitrogenous  constituents  of 879 

Cliapt     '     G.    *      On    cona  nt ration  (P)    

and  S.  Tuck  i      On    concentration  il'i     836r 

and   others.     On    concentration   (P)      '  '■ 

tliappell    '       Iron      Tin   recrystallisation  of  deformed 552 

Chappi       B     1        tlunlte;    Method  and  apparatus  for  cal- 

I      ,  1  tri  sting 1  r>     184 

Alumina;    Purification  of (P)     23 

See  Cohen    G     1 -■ 

ChappeJl,  M.   I.    Acid-prool  packing  material  (P)  931 

-  Ettling,  li 

1  I1..11  v    1       Explosive  (PI     569,  891r 

tsebkow,    K.     Antiseptic    properties   of   organic   com- 
pound-:     lii-liitinn     between     tin-       —anil     their 

structure  and  composition 763 

Asplialtum  in  petroleum  and  it>  distillation  products; 

Determination  of 1147 

Organic    compounds;     Colour    reactions    of with 

trichloroacetic  acid  and  tctranitromethane    769 

1111  ami  it.  derivatives  :  The  antiseptic  prop 

nil 

Water;    Sterilisation  of by  filtration     

Charles.  P.     Printing  colours ;  Preparation  of  gelatin  (P) 

1021,  1U21 
Cliarlii  r.  \      Oven  with  concentric  chambers  for  tin-  ceramic 

industry  il'i 550r 

Charlton,    C.    J.     Electroplating   apparatus;     Rotary 

551,601 

Charlton,  K.  W.     Hatch  igniting  composition  (P) Ill 

-      Burrows,  A 190 

Cbarpy,  C.     Iron  and  ateel;    The  brittlencss  produced  in 

— —  by  deformation  al  different  temperatures  11111 

-     Bonn  rot      Iron  nitride   486 

ami  A.  1  '"run.     Mi  tale  :    Influence  of  turn  in  rapid  deform- 
ation ol 792 

Charricr,    G..    and    I..   Casalc.     o-Hydroxyan mix 

derived  fr a-naphthol 327 

1    v      Plastic  composition ;    Manufacture  and  appli- 

P)  117 

■  i    Rolling  Mill  Co.     See  Parish,  B.  B 264,927 

r.   n      Glyi  erol   and  oxalic  add  ;    Interai  tion 

-    ' 21* 

Chaudron,  G.     hron  and  ferrou?  oxide  with  water :  Reversible 

' '.'22 
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Chautcms,  J.    -s"   Cantoni,  H *'$ir 

Chauvcnet,   E.    Zirconium  chloride  with  pyridine;    Com- 

I hi-  "1 '"' 

Set  Barlot,  J -1 

Chavez    C      Animal  wool;    Manufacture  of  substitutes  for 

. iP)    !'1C 

Chclle.     Alanine  and  glycocoU;    New  reactions  for ..   1074 

Phenylalanine;    Detection  ol 1074 

Chemical  Development  Co.    See  Bamage,  \ .  S    757r 

Clicmical  Products  '  0      v"  Mork,  II.  S 9S8 

Client  lain.  Buckau.   Trichlorocthylcnc  from  acetylene  tetra- 
chloride ;   Preparation  of (P) ' 80i 

Hum    Fabr.   Florsheim  l>r.  11.  Nocrdlingcr.    Caoutchouc- 
like products  ;    Manufacture  of (P) 26W 

Nitrogenous  basi^  from  tar  or  tar  oils:    Process  for 
increasing  tl"'  fungicidal  and  insecticldal  properties 

of  the  —  (P) '"-^ 

Cheiu  Fabr  Grieshcim-Elektron.     Accticacid;  Manufacture 

oi (P) «7r 

Veetvli  in- ;   Manufacture  of  bydrohalogcn  addition  pro- 
ducts of  (P) ••■■••„• ;. ',    -77 

Vminoanthraquinonesulphomc    acid;     l'rciwration    ot 

.,„  (p) 18r 

Anthracene  dyestuffs ;   Manufacture  Tjf  vat (P)  ..     lUr 

Inthraquinoni    derivatives  containing  sulphur:    Pre- 
paration of (P) ■  • 545,  "lar 

Inthraquinone  :    Process  of  making (P)  820 

Viylides  ol   2.3-hydroxynanhthoic  acid  and  formaldc- 
"  hydc  '    Manufacture  of  condensation  products  from 

tin (P) 742 

irvlides  of  2.3-hydroxvnaphthoic  acid  :   Manufacture  of 

'    •  (j>)    . . " 7u,  47.V.  742r 

\z.i  .Ivisiiiii-  from  the  arylides  of  2.3-bydroxynaphthoic 

acid;   Manufacture  of (P) 91a 

\zo  dvestutfs  for  cotton;    Manufacture  of  yellow  di>- 

(P)   19,  I95r,588r 

Azo  dyestuffs  :    Manufacture  of  (P)  B55,  B55 

Benzine  :   Accidents  caused  by in  1913 1110 

Chlorate  :   Process  for  removing  bromate  from (P)     iOO 

l>i-az"    dyestuffs  especially  suitable  for  making  lakes; 

Manufacture  of (P)  195,  I95r,  4  Iw 

Dyeings  on  vegetable  and  animal  fibres  ;    Production  of 

"    fast (P) .......... -52 

Dyestuffs  :    Production  of on  the  fibre  by  the  onc- 

'    bath  method  (P)    641 

Ethylidene-glycol  and  vinyl  alcohol  ;    Manufacture  ot 

esters  and  ethers  of (P) 219,  221r,  767r 

Filter-press  (P)  188r 

Hydrosulpbitcs  :    Direct  preparation  ot  anhydrous 

fri'tu  aqueous  hydrosulphitc  solutions  (P) 7t'..  790f 

Icc-colOTrrs  on  cotton  yarn,  cops,  cross-reels,  and  loose 

cotton  :    Production  of (P) 73,  Itliir.  747r 

Ozone:    (.'oust ruction  or  lining  of  apparatus,  vessels, 

etc..  resistant  to (P)  790 

Sulphurous  acid;    Manufacture  of  reduction  products 

of (P)   865,  805r 

Triazoles  :    Manufacture  oi  aromatic (P)  ....   ^47,  58Sr 

1  In  111.  Fabr.  Uriinau.  Landshofi  and  Meyer  A.-G.,  and  K. 
\rudt.     Perborates :     Electrolytic  manufacture  of 

(P)    24f 

and  others.     Oxalates;    Preparation  of  by  heating 

the  corresponding  formates  (P)   439 

Chcm.  Fabr.  von  HeydenA.-G.    Alkali  metals  or  their  alloys  : 

Production  of (P) 321,  Urnr 

\uiino  derivatives  of  aromatic  antimony  comuounds  ; 

Preparation  of (P) 438 

Aromatic  stibinic  acids  ;    Preparation  of  neutral,  soluble 

alkali  .salts  of  (P)   42 

DiaUcali  cyanamidi  :   Manufacture  of (P) 136 

Stibinic  acids  :   Preparation  of  aromatic (P) 277 

Stibino-compounds.  stibinoxioes, and  their  derivatives: 

Preparation  of  aromatic  — ■ —  (P)  219 

stil.inoxides    or    their    derivatives;     Preparation    of 

secondary   aromatic (P)    277 

Cbem.   Fabr.  Rahnltz.      Carbonates;    Manufacture  of  basic 

insoluble (P)  2uu 

Chem.  Fabr.  Rhenania,  and  A.  Messerschmitt.  Caustic 
alkali  solutions  containing  sulphates  :    Treatment 

of obtained  by  decomposing  rocks  (P) 13G 

Fertiliser-  :    Manufacture  of from  the  residues  alter 

extraction  ol  alkalis  from  silicate  rocks  (P) 1 33 

Fertiliser  from   rocks  containing  potr.sh  and   minerals 

containing  phosphoric  acid  :   Production  of  a  

(I>)    327.    'AM  . 

Chem.  Fabr.  vorm.  Sandoz.  Azo  dyestuffs  for  wool ;  Pre- 
paration of  brown  cliromt (P)   B56 

Dimcthyl-n-amiiiophi  noland  »-hydroxyphcnyltrimcHiyl- 
ammoiiiuin  :     Preparation    of   pure    stable    >alt-  of 

(Pi    845, 985> 

Polyazo   dyestuffs  :    Manufacture   of  bronze-brown   to 

nlive-brown  direct  dyeing (P) 410.  476r 

Chem.   Fabr.  Troisdorf  Dr.   HOlsberg  und  Seder.    Grease; 

Manufacture  of  a  consistent (P) 90,  60Sr 

Chem.  l.ibr  von  'ler  Unde.  and  *■.  von  der  l.inde.  Tin 
oxides  and  other  till  compounds;  Conversion  of 
into  soluble  couiiionuds  (P) 7yj 
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l-  v.i 
i  I,  i„  i,i.'   vurui.  Weller-tcr  Mcer.    Chromic  oxide ;   Mann- 

i ...  mi.  ■  >i  compound*  of  - — ■(!') 560 

l.4'-Dlamlnodlbenayl    sulphide    anil    ii-    derivatives; 

I'm  p., rati (P)        '■'■■ 

Nitro-compounds ;  Continuous  reduction  of  ■        il'i         193 
i  h,  in  Werke  rann.  Di   H.  Bylt.     Alkaloids  ol  Ipecacuanha  : 

Process  for  obtaining  the (P) 13 

Bleaching  animal  fibres  i  j      Derate  treatments  with 

ammonia  and  hydrogen  peroxide  (P) 050 

IT, Mr. ill.  ii  nl  .in  acid  (P) 503 

Hydrox)  i  ittj  nrltla     M I  n  tnrc  nl  •  iters  "i  (P) 

i  tcqucra  or  solutions ;   M. inula, tin.  nl  (P) 

I  .,,  h,l,   ;    Manufacture  ,,l  (I1) .Vi'.lr,  111  \r 

Per-ealts :    Manufacture  nl  (P)  ,  -I 

.111,1  others.     Bleaching  and  washing  « Ith  alkaline  solutions 

,,f  per-comi ndaj    Process  lor .    (P)  20 

Chenard,  i.      llcohol  and  (rater:   Theorj  ol  the  tnctlonal 

distillation  of  mixtures  ol      — 880 

Chenard,  F..  A.  It.     Distilling  apparatus  (P) <"»."'r 

c  inn  In  u-kv , C. del'.     Perfumery  Industry  ;  Applications  of 

cold  in  the  1078 

in-   mil.  v     Cellulose  products ;  Hi lacture  and  strength- 
ening "I      —  (P) H7 

t'hetwynd.  Viscount.    Steel;   Manufacture  of (I*)    607,  88flr 

Cbevenard,  P,     Ferro-nickels ;  Dllatatlonof  -  —  over  a  wide 

temperature  Interval  1001 

Nickel  steels ;   Specific  volumes  of 791 

Chew,   l.     Air,  lm-  or  vapour,  and  I i- i*'i'l-  ;    Means  and 

apparatus  for  treating (I'l    632 

Chiapponl,    M.     Furnace-slag;     Production   of  a    material 

similar  to  ordinary  pottery  from        -fP) 694r 

Stag;    Manufacture  of  articles  from (I'l lOOOr 

Chicago  Varnish  Co.     Sa«  Moranx,  G.  F 908 

Chichester,  It.  Ii.    Grain:    treatment  of-  —  in  the  pro- 

. In.  tn, n  m  malt  (I'l  :i7r 

Mall  :  Apparatus  (or  producing (P) I2i7r 

Chinoin  gyogysxer  es   veeyesseti  terraekek  gyAra  r.t.   l»r. 

Keresxt]  i  -  Dr.  W  olf.     Su  Wolf,  1 844 

Chisbohn,  H.  J-.    Set   Bache-W&g  C 196 

i  in. I,,. In,.  .1    r     and  Chlshohn   Process  *>il  Kenning  i  ,• 

Lard  substitute;    Apparatus  lor  making  —  -  (P)  1062 

Ijir.l  substitute  :  Manufacture  of (P) 1108 

Chittenden,  0    B,    Copper;   Process  of  extracting     — il')    :>J7 

c  Uopin,  W      -••  hehugaeff,  l 548,  iir:; 

ill,  hi,  link.   n.     Plank  ;    Absorption  "i   different   forms  of 

nitrogen  by .     Induct i  the  mcilimn    ....    1100 

Plants  ;  Influence  of  -i  continuoaa  electric  current  on  the 

absorption  Of  nutritive  elements  by  7.V.I 

Choudhury,  K.  X.    See  Saba,  H :;:,i 

Choury,   \.     Water-gas;   Apparatus  for  producing (P)    685 

Christensen,  J.  H.    Photographic  emubdona  (P) 1226 

Christensen,  x.  t'..  inn.,  and  others.    Ores;   Treatment  of 

-  <!•) 970 

Christiansen,   t.     Pictures:    Process  for  transferring to 

linen,  wood,  etc.  (P)   547 

Christiansen,  1!      Filter-press  (P)  951 

Christopher,  J.  E.    Power  and  heat  costs  in  chemical  works. 

Discussion 297 

Chrsescinski,  0.     S«    Bayer,  P.,  und  Co 5(>!>r,  889 

Chuard,   F.  and   K.   Mcllct.     Nicotine  from  waste  tobacco 

plants  :    Improved  yield  of 1071 

Chubb,  L.  W.     See  Skinner,  C.  li 1159 

Churchward,  J.     Furnace;    Rotan (P) 31r 

Melting  turnaccs.  ladles,  and  like  containers  t. >r  molten 

material  (P)    886r 

Pyrometer;    Optical (P) 4.">r 

Pyrometers  (P)  B46r 

Steel;  Production  and  subsequent  treatment  of     —  (P)  8:;.V 
Steel  and  steel  compounds :    Production  of  a  til>rous 

structure  In (P)  3lr 

Ciamkian,  O.,  and  P.  Sillier.    Autozidations  by  the  chemical 

action  of  light    4.",.   :(:', t 

Light;  Chemical  action  of 714 

t'isclet,  R..  and  others.    Phosphates;  Preparation  of  assimil- 
able   (P)    U70,  '.I7IV 

Ciselet,  J.,  and   P.   Xoblet.     Phosphate  of  lime ;    Process 

lor  treating (P) 77r 

Catcher,  W.     Sugar  manufacture  ;    Use  of  bagasse  carbon 

for  decolorising  in  white 271 

Water  in  massecuites  and  molasses;    Determination  of 

366 

ClaoSSCn,  C.     Detonators;      Manufacture  of (I'l    ..    II,  Slar 

Explosive  charges  for  mining  and  military  purposes; 

Manufacture  ol (P) 222r 

Explosive  priming  compositions  (P)   :',:(:,/- 

Explosives  ;    Manufacture  of (P) ;i7C,  I'.o'.ir 

Smokeless  powders  ;   Manufacture  of (P) 614 

•Claisen.  L.     C-AUvlphenols  and  their  analogues  ;  Preparation 

of (P) 220,  221r 

i  -Propenylphenolcarboxyuc    a,  i,ls    and    their    nucleus 

substitution  products  ;    Preparation  of (P)  ..     277 

and  Synthetic  Patents  Co.     C-AUylsalicylic  acid  (!')....     567 
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i  lancj ,  J  i     ami  Portland  Gold  Minin  ryi gen 

>' i>,,iiiiil-  ;      M  unit  ii  I  in.     ..I  (I'l    ' 

i  l mi  it,.  Compagnle.    sludge  from  waste  waters  .   Fermenta- 
tion and  mixing  "I  ■  i  I'l  131    i, lor 
(lamer,  0.  ll      iron-nickel-copper  alloys ;   Manufacture  of 

(I'l   

and  C.  Sering.    Brass  melting ;   Bloctric        - 1012 

Clark,  B.  Q      sn  Baylies,  T.  \ 2»lr,  121  lr 

Clark,  i     «       Set    Bacon,  It.  F 824 

Clark,  I.  C.    on  leparal Eld  i Ui        - 

t'lark,..  G.     l'ln  liu I  phj  tlcaetd  130 

andothors.    Sugar  cane  crushing  in  the  United  Proviuct 

India  ;   Notes  on  

and  Ohio  Chemical  and  Manufacturing  Co.     i.i 

Manufacture  of  (I'l   1088 

Clarke,  II.,  ami  .1.  T.  Car ihael.     Distillation  of  carbon- 

;n  eons  substanct  b  I  P) 

class,- ii,  A.     Sulphuric  anhydrldo  ;    Manufacture  ol  l>j 

Hi ntact  process  (P)    

Wood  or  other  cellulosic  material  i  Conversion  of 

mi. i  glucose  and  other  carbohydrates  (P) 76lr 

Claude,  G.    Charcoal;    Absorption  ol  gases  bj  al  l<>« 

temperatures  1087 

and  L'Alr  Liquide  Soe  Ai Separating  the  constituents 

of  gaseous  mixtures ;    P  (P)  137/ 

-     I  Air  Liquide  Soc.  Anon 1030r 

Claude,  J.     Boasting  furnace  ;  Mechanical     — (P) 970 

Clausmann,  P.      See  Gautier,  A 669,  71  I 

i  lav  tmi,  .1.     See  Courtaulds,  Ltd r,i7,  828r,  I  l",;r 

Clayton,  ft.  H      Power  and  heal  costs  in  chemical  works. 

Discussion 291 

Clean',  J. C,  ami  M.  W.  Borders.    Tanning  leather;  Proi 

of (P)   l»-l 

Cleaves,  H.  E.     See  Cain,  J.  B B66 

Clement,  M.  F.     Plaster  of  Paris ;    Kiln  for  burning —    (I'l    356 
Clements,  P.  0.    Copper;   Effects  ol  repeated  rc-meltine 

— - 960 

Clcmm,  A.    Alkali  or  alkaline-earth  chlorides;    Means  for 

the  electrolysis  of (I'/ 312,  354r 

Ammonia-soda;    Process  for  making-        (i'l 24r 

Clommcnsen,    E.     Aldehydes  and   ket b;     Seduction  of 

the  carbonyl  group  in to  tin-  methylene  group     217 

i  i.  iimTl.  J.  E.    Mercury;  Volumetric  determination  ol        -1173 

Molybdenum  In  cyanide  solutions :;i :» 

Clevenger,  G.  II..  and  M.  L.  Hall.  Alkali  cyanides  :  Electro- 
lysis of  aqueous  solutions  ,,f  simple 357 

i  Hewer,  H.  W.  B.     See  Tutin.  F ISfi    -  - 

Clifford,  J.    See  Fowler,  '•.  -i B15 

Clifford,  w.     Sewage  sludge  ;    Treatment  and  disposal  of 

.    Discussion     8 

Zinc  ashes;  Estimation  of  moisture  in .     Discussion  1120 

dope,  I.  s..  and  Empire  Chemical  '  ".     Woods  ;   Extraction 

of  the  soluble  constituents  from — -  (P) 1062 

Clover,  A.  M.    Hydrogen  peroxide;    Preservation  of 

by  means  of  acetauilide 21 

Clyde  Furnace  Co.,  Ltd.    Sec  Eogerson,  T.  1; 7-",.V 

<  "it, s,  J.  E.,  and  A.  Finney.     Nitric  oxide  ami  chlorine; 

Hat,  nt  combination  "1  gaseous 1 2<"'> 

Coats,  M.  A.    Clay;    influence  of  soluble  sails  in —      on 

behavionr  of  slip  and  glazr 1050 

Cobb,  .T.  W.     Ammonia  ami  sulphur  compounds  from  gi 

Extraction  of (i'l 

Fuel  ;  Discussion  on 671 

Nitrogen  ;    Recovery  of as  ammonia  from  coal  .... 

and  G.  Dougill.    Corrosion  by  dissolved  oxygen 

Si  i    Boilings,  II '■*•' 

Cobb,  K.  K.     .Meat;    l'r  rving (P) 987 

t'obenzl,   A.     Ethyl   aceto-acctate ;       Manufacture   of. 
Cochlovlus,   F.     Oxides  and   hydroxides .    Manufacture  of 

metallic (P) 484,  48»r,  550 

Cochran,  C.  B..  and  J.  H.  Perkins.  Cane  sugar  syrup;  In- 
fluence of  small  amounts  of  ethyl  alcohol  on  fer- 
mentation in 272 

Cochran,  J.  E.,  and  National  Gas  Process  I  Gas;  Appar- 
atus for  use  in  making (P)  636 

Cochrane.  H.,  jun.     Dyeing  machine  ;  Tiecc (P) 717 

Cock,  W.  and  -f.  A.    Dyeing  and  otherwise  treating  textile 

fibres  and  fabrics ;    Apparatus  for (P)  107 

Cocking,   T.  T..  and  .1.  I>.  Kettle.     Benzoin;    Analytical 

characters  of 843 

Cockrum,  B.  W.     Si  t  Mathers,  F.  C 1158 

Cocksedge,  H.  E.     See  Freeth,  F.  A 24r 

i'oc,  H.  P.     lining  pulp  ami  the  like;    Apparatus  for 

(P) 72 
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Harrison,  W.  L.     Carbon  tetrachloride  package  (P) 942 

Hart.  A.  M.     Fabrics  and  other  materials  ;  Treatment  of 

with  viscous  substances  (P) 480 

Hart,  E.,  and  General  Chemical  Co.     Distillation  apparatus 

(P)  681 

Hart,    E.   B.,  and  A.   R.   Lamb.     Methyl  alcohol  in  corn 

silage  ;  Occurrence  of 1109 

Hart,  F.     Portland  cement :  Determination  of  blastfurnace 

slag  in 355 

Hart.  S.  H.     See  Turner.  C.  L 473 

Hart.   YV.     Gas   producers  (PI  .".12 

Hart.     Sewage ;     Oxidation    of without    the    aid    of 

filters.     Discussion   537 

Hartley.  H.     Gold  surface  :  Electrical  condition  of  a  

during    absorption    of    gases    and    their    catalytic 

combustion 443 

Hartman.  F.  A.      See  Dehn.  W.  M 271 

Hartmann,    C.     Explosives    for    filling    projectiles,    mines. 

torpedoes,  primers,  detonators,  etc.  (P) 161r 

Heianitrodiphenyl  sulphide  ;   Manufacture  of (P)   161r 

Hartmann.  E.,  Ge*.  m.  b.  H.     Sulphuric  acid  apparatus  : 

structure  for  carrying  the  lead  chambers  or  plate? 

of (P) 421 

Hartmann,  H.  B..  and  G.  A.  Dunning.     Water  ;  Apparatus  for 

the  electrical  purification  of (P)  804 

Hartmann.  J.     Gases  ;  Disintegrator-like  device  for  purify- 
ing   (P) 469 

Hartmann,  K.     Skins  :   Process  for  hardening  and  water- 
proofing degrained (P) 327 

Hartung,  C.  A.     Determining  by  weight  quantities  of  gas. 

vapour,  or  liquid  ;  Process  and  apparatus  for 

(P)  539 

Haselhoff.    E.     Nitrogenous   fertilisers ;    Experiments    with 

new 1022 

Plants  ;  Action  of  lime  and  magnesia  in  the  nutrition 

of 760 

Plants  ;  Effect  of  sodium  sulphate  on  the  growth  of 95 

Hasenfratz,  V.  E.     See  Bonneau.  L.  C 962 

Hassall,  W.     Earthenware  articles,  etc.  ;  Method  of  placing 

in  firing  ovens  and  saggars  (P)  354 

Hasselbach,  A.     See  Fries.  K 826 

Hatch,  B.  A.     See  Bailey.  G.  E 1025 

Hatfield,   J.   A.,  and  C.   R.   Yates.     Metal  surfaces ;   Pro- 
duction of  clean  or  deoxidised (P) 31r 

Hatt  frer<?.     Malt  flour  for  baking  purposes  ;  Preparation 

of (P) 882 

Hauberg,  S.  C.     Milk-separating  machine  ;  Centrifugal 

(P)  99r 

Hauck,  A.     Phosphates  soluble  in  citric  acid  ;  Production  of 

(P)    366 

Hauenschild,  A.     Portland  cement ;  Determination  of  thi- 
nnest flour  in 355 

Haughton.  J.  L.     See  Rosenhain.  W 551 

Haugsfth.  E.  K.    See  Oesterle,  0.  A 100 

Haun,  H.     See  Feist,  K 94 

Haun,  S.     Kieeerite  almost  ire.-  from  chlorine;    Apparatus 

for  producing (P)    353 

Hauptmann.  P.,  and  others.     Azo  dyestuffs  tor  wool  (P)    K>84r 
Hauser,    E.    Mineral    wat<-r- ;    Determination    of    gaseous 

hydrocarbons  dissolved  in  natural 336 

Hauser,  S.  J.     See  Ellin-,  .T.  W 804 

Hausmann,  F.     See  Verein  Chem.  Fabriken  in  Mannheim    1154r 
Haussding.  F.     Phosphoric  acid  in  basic  slag  ;  Determination 

of  the  citric  acid-soluble 1  lol 

Havas.  E.     Secondary  colours  ;  Contribution  to  the  question 

Of  414 

See  Kehrmann,  F 687 

Havez,  P.  M.     Dyeing  and  bleaching  -textiles  ;  Apparatus 

for (P)  480 

Hawkins,  T,.  A.     See  Allison,  H.  B.  C 1159 


PiUK 
Hawkins.  T.     Explosives  of  the  Sprengel  type  ;  Manufacture 

of (P) 222,   569r 

Hawlev.    I..    F.,    and    A.    D.    Little,    Inc.     Wood   alcohol ; 

Refining  (P)  954 

Haworth.    .1.     Fish    and    other   animal   offal,    bones,   etc.; 

Mean?   for   extracting   fat   from (P) 1099 

Haworth.  W.  N.,  and  A.  W.  Fyfe.     Hydrocarbons  allied  to 

terpenes  ;  synthetic 766 

and  W.  H.  Perkin.  juu.     Sylvestrene  ;  Synthesis  of  <f-  and 

I 101 

Hayden,  E.  M.,  jun.    See  Thornton,  W.  M..  juu 944 

Hayden.  .1.  L.  R.     SVe  General  Electric  Co.    ..  130r,  543r,  651r 

Hayes.    F.     See   Williams,  J.  H 33 

Hayes.   X.     See  Burks.  E.  G 1043 

Hayne-.   E.     Alloys  continuing  cobalt  (P)  264r 

Havthorpe.  C.     Boilers  ;  Prevention  of  pitting  or  eorrosiou 

in  steam (P) 1080 

Haywood,  J.  K.  Lime,  sulphur,  and  salt  wash;  Composi- 
tion of  the ■ 99 

Head.  P.  H.     Medicated  fibrous  substance  (PI 417 

Head.  Wrightson.  and  Co.,  Ltd.     .See  Benson.  R.  S 67 

.See  King.  E.  S 319 

.See  Wrightson.  T 64 

Headden.  W.  P.  Nitrates  in  certain  Colorado  soils  ;  Exces- 
sive quantities  of 799 

Heathcote,  H.  L.  Case-hardening  practice  ;  Some  recent  im- 
provements in 552 

See  Rudge-Whitworth.  Ltd 425,  669 

Hebden.   J.  C.     Bleaching  of  cotton  cloth  ;   Chemistry  of 

the 959 

Heherlein  et  Cie.     Cotton;  Process  for  imparting  a  woolly 

character  to (P)    959 

I  otton  ;  Production  of  figured  effects  on (P) 960 

Hechenbleikncr,    I.,    and    Southern    Electro-Chemical    Co. 

Phosphoric  acid  ;  Manufacture  of (P) 1088 

Hedrick,  I'.  P.,  and  F.  E.  Gladwin.     Fertilisers  for  grapes  ; 

Test  of  commercial 933 

Hedvall,  A.     Rinman's  green  363 

Hedvall,  J.   A.     Cobalt-magnesium   red  42!' 

Heenan  and  Froude.  Ltd..  and  W.  Wheal.     Cooling  air  or 

water ;  Apparatus  for (P) 1080 

Heennann.  P.     Dyed  textiles  ;  Loss  of  colour  on  storing 1153 

Silk  weighting  ;  Theory  of 72 

Heess,  J.     See  Mann.  E 610r,    859r 

Hefti,  F..  and  F.  Baver  und  Co.     Bromodiethylacetyl  iso- 

cyanatc  (P)    439 

Heggie.  C.     Plaster  of  Paris  in  foundry  work 1159 

Heide.  H.  C.     .See  Perkins  Glue  Co 1164r 

Heidenreich.  C.     See  Mayer.  F..  und  Co.  131r.  131r,  347r,  416r 
Heidingsfeld.     R.     Tiles :     Production    of     pink     vitrified 

floor 79 

Heiduschka,   A.     oil  of  turpentine;  The  "heat  number" 

Of  429 

Heike,    W.     Arsenic ;   Melting  point  of 697 

Lead-arsenic  alloys  ;  The  solidification  diagram  of , 

and  the  melting  point  of  arsenic  553 

Heilbron,  I.  M.     .See  Henderson,  G    G 665 

Heilmann.  E.     Enamel :  Process  for  producing  white 

(P)  259 

Heilmann,  .T.,  et  Cie.,  and  M.  Battegay.     2-Hydroxy-l-naph- 

thoic  acid  ;  Use  of in  printing 860 

Heimann.    H.     Zinc  oxide;   Production  of  pure from 

crude  oxide  containing  lead  (P)    484 

.See  Act.-Ges.  f.  Anilinfabr 639r.  743r.  743r,  856r 

Heine,  C.     Gas  ;  Apparatus  for  purifying (P) 853 

Gas  ;  Scrubbers  for  the  purification  of (P) 585 

Heinemann,  A.     Caoutchouc  ;  Manufacture  of  synthetic 

(P)  209r 

Glycerin;   synthetic  production  of (P) 767r 

Isoprene  ;  Manufacture  of (P)   614r 

Propylene  from  acetylene  and  methane  ;     Production 

of (P) 767r 

Pyridine-carboxylie   acids   and   pyridine ;   3Ianufacture 

.  of (P) 889 

Turpentine  or  turpentine  oil ;  Depolvmerisation  of 

(P)  569r 

Heinemann,  F.     Fattv  acids  containing  arsenic  and  phos- 

phoniB  ;  Manufacture  of (P) 218,  438 

Fatty  acids  containing  ar?enic  and  phosphorus  ;   Pre- 
paration of  iron  salts  of (P) .    503,   767' 

Heinemann,  K.    Gas  analysis  apparatus  for  treating  gases 

with  measured  quantities  of  a  liquid  reagent  (P)   ..     809 

Heinen,   L.     See   Wengcr,   P 690 

Heintz,  R..  Techn.  Burn  f.  d.  Chem.  Ind.  G.  m.  b.  H.  Mag- 
nesium sulphate  from  residues  of  potash  salt 
manufacture  containing  kieserite ;   Preparation  of    ' 

(P)   1154 

Heinz,  K.     Beeswax  ;  Bleaching  of 1098 

Heinzelmann,   A.     Boilers;  Serious  corrosion  of ....    1079 

Helblg,  M.     Amalgams  of  alkali  and  alkaline-earth  metals; 

Process  for  decomposing (P)  830 


NAME  INDEX. 


US 


FADE 

ll.liir ier,    \     Cement;    Manufacture  ol    whlti  IB 

Sodium  'ill le;  rTOceas  ha  decomposing  (P)         644 

tod  '..    li,  irnsteln      Robber  solutions;   Vulcanisation  ol 

In    ui'  .in-   ■•!    iillr.i-v  lolel    ray-  ' 

.111,1  i.    i:    i  rtquebcuf.     Liquid  which  can  dissolve,  ener- 
getically   various   substances      Manufacture   of   a 

(I')  

g     ll, -nn.  v 2H>c  486r,  I98f,  jOO 

h.1,1,   ll.     Metallic  vessels  (oi   alcoholic  fermentation  uud 
tor  -luring  anil  transporting  liquids;  Manufacture 

Ml      -  ll'l         ,7" 

ll, 1,1.  8.,  and  Held  Co.     Oiom   generator  (P)  266 

water-sterilising  lank  (P) 274 

Beldams,     l.-G.    I     Bergbau,    bergbaulichi    u    a.    Indus, 
eugnlsse.     Potassium   carbonate;   Manufacture 

-i  .I''        -' 

Potaah  salts;  Treatment  "i  lyes  containing  potassium 

ami  magnesium  sulphates,  obtained  in  working  up 

crude  in 182 

Heklerman,  W.   D  n.  £ ■">'■'" 

i|,  ii,  n-t.  in.   A.     Electric  Induction   beater  oi  furnace  (P)  556r 

Pomaces;  Electric-       (P) OOr,  90t 

Belfenstein-Elektro-Ofen   ■■•-.    Zinc  vapours;  Process  for 

recovering <  P)   969 

Helferich,  B.     See  Fischer,   l: 21" 

H.iltr.  K.   li..  and   Beatrice  Creamery  Co.     Batter;  Pro- 
duction "i   renovated  and  artiBeial (P)  . . . .   ln24 

and  A.  It.  Brandly,     Foods  ;  Process  for  treating (P)    435 

Seller,  G.     (socurcumin;  Synthesis  of  an 544 

Hellsing,  G.  ll.     Absorption  and  decoloration;  Method  oi 

effecting  (P)     H44r 

HemmerUn,  C,  and  -i    Slmonet.     Electrode  for  ozonising 

apparatus  (P)    4'-" 

Bempel,   G,    A.     Perborates;    Manufacture  of (P)  ..     789 

Bempel,    W.,    and    others.     Sulphuric   arid    manufacture; 

The  chamber  process  of 481 

Bencke,   it.     Separating  solid  sobstanon  from  liquids  or 

liqniil  masses  :  l'r >-  an, I  apparatus  for (P)    302 

Henderson,  \    ll    and  Henderson  Rubber  Co.    Fibrous  by- 

products   ,ii    the   animal    kingdom  :   Treatment    oi 

-,.li, I (P)    363 

Raw  hide;  Treatment  of (P) 606 

Henderson,  "    '••    Annual  dinner;  Speech  at 726 

Annual  Meeting  proceedings  722 

and   others.    Camphene;   Action   ol   bypochlorous  acid 

nn  665 

Henderson,  J.  A.   K.     Sss  Macleod.  J 299 

Henderson,   it    it.,  and   Westmghouse  Lamp  Co.    incan- 

descence   lamp   filaments;   Treatment  of (P)    305 

Bendrlck,  I.     Carbonate  ol  lime  from  causticising  plant; 

Th imposition    and   agricultural    value   of 122 

Hendrtekaon,    a.    v.    ■■  tins   Ohemiste'    .summary.    ioi3 ; 

1  lie  "  670 

Heuke),   H.     Sec    Henkel   und   Oo 962r 

Henkel  and   Oo.     Hydrogen  peroxide;   Electrolytic   manu- 
facture ol <P> 644.    893,    SSlr,    962r 

Hydrogen    peroxide;    Manufacture   "i (P) 353r 

Magnesium  perborate;  Manufacture  of (P)     061,  962r 

Hennig,  II.     Dyeing  '»r  washing  machine  (P) 1153 

Henri,  v..  ami  others      Milk:   Sterilisation  of (P)  ..    49Sr 

Sterilising  liquids ;  Vpparatusfor <P) 216>,  435r,  500 

Sss   Dogny,  II 365r 

Sat  Gompel,  M 100 

Henry,  C.     Win,-,  -pint-,  ami  other  liquids ;  Treatment  "i 

to  improve  their  quality  (P) 979r 

Hi  use,  R.    Hydrocarbons  ;  Manufacture  of  volatile (P)    347 

Herber.   S.   M.     Oil  distillation  (P) 1014 

Herbig.  W.    Turkey-red  oil ;  Analysis  of  — t>02 

Berbtng,   J.     Air   or    vapour;    Proce--   and   apparatus  for 

extracting  dust  from (PI  468 

Herbricht,  W.     Fats  .  Proci  SS  for  hardening  and  improving 

the  odour  of  (P)  S75 

Herda,  A.     Marking  chalk  oi  pencils,  arti»t-'  crayons,  etc.; 
Production  "1  a  substance  for  making  Mater-  and 

temperature-proof (P)    149 

Herendeen,  C.    Flour;  Pr jsses  and  machines  for  treating 

(P)   99r.    215r 

Hereng.  V.     Lithographic  stone;  Manufacture  of  artificial 

'    (P)   82,  647 

Hering.  A.     Fats,  "il-.  hydrocarbons,  and  similar  liquids; 

Method   oi  dehydrating (P)  7.">7 

Hexing,  C.     Carbon:  Latent  heat  of  vaporisation  of ..     908 

Electrode  for  electric   furnaces  (P)  071 

Funisfe  ;  Electric (Pi    926 

Pomace  process :  Electric — —  (P)   926 

i  lamer.  G.  H 1012 

Hering.   R.     Sewage  treatment   1070 

Hering.     Set-  Hempel,  W 481 

Herissey,    H  .    and    A.    Aubry.     n-Methylgalactoside  ;    Bio- 
chemical synthesis  of 272 

HcrliD,    C    V.    A.     Explosive;    Manufacture   of   a    plastic 

<P)   614 


I  lot 

Hermanns,  I      SM  Wlndaus,  a mi 

Hermsdarf,    I.  .   and    n    Teufei     i  ibllng  ndk  ; 

Manufacture  of  -        (P)  nn,  n~r 

Si  i   renter,  it jor 

Her II.  and  J.  M.     Mall  ;  Purchase  of on  the  basis 

of  analysis  1108 

Heroult,  v.  I..  T.  and  Electrode  Co.  ol  America.     Graphltl- 

sing  carbon;  Apparatus    for  (P)    200 

ll,  fi    \       Etaphthenic  adds  ir,,ni  heavy  commerda]  Inbrl- 

Cnting  "il-  ;    Iiim  -tigati-'ii   of 1147 

Herreshoff,  J.   B.   P.,  and   General  Chemical  Co.     Burner 

gases;   Method  "I  separating  water  from  Q?)  120J 

ami    Nichols    topper   Co.     Copper    matte;    Itessenien-iiiK 

(P)   B70 

Derrick,  J.  A.    Gas  producers  (P) 823,  11143 

Herriek,  J.  -      -.     Benson,  H.  K 1061 

Herrmann,  A.     Electrolytic  apparatus  (P) 1214 

Set  Rupp.  E 888 

Herrmann,    <;.,    and    \V.    .1.    1'ra-er    and    Co.     Fertile 

Apparatus  for  use  in  producing (P) 088 

Herrmann.  T.    Gas  and  water  mam-;  Corrosive  action  of 

electric  currents  on  the in   Gablenz,  Austria  1145 

Herrold,  G.  I).     Brick;  Process  for  burning (P) 701 

Hertenbein,  1..     Solids  suspended  in  liquids  ;   Process  ami 

apparatus  for  extracting in  the  form  of  mud 

(P)   540 

Hertcr,   E.     Zinc;    Kv.tracti"ti  ,,1  '-■      irmn  /mc  ores  in  a 

vacunm,  and  furnace  therefor  (P)     86,   555f 

Hetty,  I'.  H..  and  H.  L.  Cox.     Resin  adds  ;  stability  of 

at  slightly  elevated   t.  mperatures 

and  .1.  0.  Graham.     Isoprene  from  commercial  turpentine  1073 
and  I'.  W.  Willianl.     Soap  solutions  :  Effect  of  rescne  on 

the  lathering  power  ol  1162 

Hervotte,  P.   P.     See  Ragot,  E 68 

Herz,   A.,  and   C.   E.   Barraclough.     Xcutral   salt-reactions 

with  reference  to  their  influence  in  the  acid  dye- 
hath  479 

Herz,   E.     Explosives;  Safety (P)  44 

Herz,  R.     See  Cassella,  L.,  und  Co 744r,  827r,  91 7r 

Henberg,  W.     Papers  ;  Durability  of  high-grade  — —  ....     545 

See  Act.-Ues.  f.  Anilinfabr 7s4r 

Herzfeld.  A.,  and  L.  Kuntze.     Sugar  diffusion  ;  Temperature 

at  which should  be  operated 656 

See  Gunther,  C 841 

Herzfeld,  E.     Enzymes  ;  Contribution  to  the  chemistry  of 

proteolytic 707 

Herzig,  A.  F.     Ore  roasting  furnace  (P) 1015 

Herzig.  C.  S.     Copper  ores  ;  Leaching  of  oxidised by 

modified  Dorr  classifiers  at  the  Butte-Duluth  mine     596 

Herzig.  J.     Galloflavin  and  purpurogallin 413 

and   K.   Landsteiner.     Proteins;   Methylation  of ..     571 

and   R.   Wachsler.     Galloflavin  131 

Herzmann,    M.     Trimethylaniine    derivatives    for    use    in 

making  soaps,  candles,  ointments,  finishing  materials 

etc. ;  Preparation  of (P)  838 

Herzog,  J.     Ether  for  narcosis 160 

Herzog,  R.  0.,  and  A.  Polotzky.     Dyestuffs ;  Diffusion  of 

some ->*>? 

Hess,  E.     See  Horin,  A 635,   1044r 

He*s.  L.     Orthovanadic  esters  and  their  solutions ;  Prepar- 
ation of (P)    712 

Hess-lves  Co.     Photographs  in   colours ;   Process   for  pro- 
ducing    (P) 44,    441,    845r 

Hessberger,  J.     See  Norsk  Hydro-Elektrisk  Kvaelstofaktic- 

selskab    602r.  U62r 

Hesse,    B.    C.     American    coal   tar    products   and   dyeSEnff 

industry  ;   Prospects  of  an  B14 

Hesse,  O.     Ipecacuanha  root;  Alkaloids  of  true ....     610 

Hesse.    R.     Hydrocarbon    mixtures;    Treatment   of  liquid 

(Pi  1« 

Hcthey,  A.     Steel :  Refining (P) 424 

See  Humbert,  E "51 

Heublein,  O.     See  Tillman-.  J SSI 

Heubner,  W.     Phosphoric  acid  :  Determination  of  inorganic 

in  presence  of  phosphoric  acid  esters 713 

Phvtin  :  Observations  on 710 

and  "H.    Stadler.    Phytin;    Determination    of by 

titration    !:' 

Heuschkel.  O.   E.    Marble;  Manufacture  of  artificial 

from  leather  <P)   551r 

Heuscr,  E.     Wood  ;  The  steaming  of 

and  R.  Sieber.     Spruce  wood  ;  Action  of  chlorine  on ,  1 

Heuser.  H.     Brewing*;  Process  of (P)  

Heusler.  P.,  and  British  Mining  and  Metal  Co.,  Ltd.     Manga- 

uese-bra-s.  manganese-bronze,  and  similar  alloys  ; 

Manufacture  of  — -  (P) 205 

Hewitt  Patent  Kiln  Co.,  Ltd..  and  \V.  W.  Hewitt.     Bricks, 

cement,   etc  ;    Manufacture   of (P) 422 

Hey.  H.    Absorber  and  separator  for  gases  and  vapours  (P)    I4r 
Heycock.  C.  T.,  and  F.  H.  Neville.     Aluminium  in  gold  ; 

Dilute  solutions  of 861 
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Hi-vl.  C.     Drving  varnished  leather  and  the  like  ;  Process 

for (P)   269r.  606r 

Heyl.  F.  W.,  and  J.  F.  Staler.     Nitroglycerin  ;  Determin- 
ation of in   pharmaceutical   preparations  ....     613 

Hi  vl.  t;.  E.     Combustible  mixtures  for  internal-combustion 

engines  (P)  885 

and  T.  T.  Baker.     Fuel  lor  intermit  combustion  engines 

Treatment  of  liquid (P) 586 

Fuel  mixture  (P)    69r 

Inks  for  printing  machines  :   Composition  of (P)    604 

llc-maon,   F.     See  Hempel.   W 4*1 

Heymann.  H.     Cheeses,  cops.  etc..  of  woollen  yarn  ;  Treating 

preparatory  to   warping  (P) 1153 

Cheeses,  cops,  and  similar  wound  forms  of  woollen  and 

worsted  yarns  ;  Treatment  of preparatory  to 

dyeing  and  bleaching  (P) 689 

Hivn.    E.     Metals ;    Internal   strains   in  cold-wrought  

and  some  troubles  caused  thereby  596 

and  O.  Bauer.     Bearing  metals  ;  Investigations  on  1094 

Hibbard,  H.  D.     Metallurgical  furnace  (P) 425 

Hibbard.  P.  L.     Phosphoric  acid  ;  Determination  of by 

the  Pemberton-Kilgore  method 44 

Hibbard,  W.  R.,  and  E.  I.  dn  Pont  de  Nemours  Powder  Co. 

Explosives  :  Granulated coated  with  antimony 

sulphide  (P)  1036 

Hibbert.  E.     See  Knecht,  E 303 

Hibbert.  H.     Condensation  and  like  reactions  and  method 

of  producing  them  (P) 984 

See  Du  Pont  de  Nemours  Ponder  Co 278r 

Hi.  key.  W.  H.     See  Fox.  W.  F 1227,  1227 

HfckB,  W.  B.     Clay  filters  and  certain  salt  solutions  :  The 

reaction  between 1046 

Hidecker.  C.  and  lone  Fire  Brick  Co.     Firebrick  (P) 1156 

Hidoux.  G.,  and  J.  Bernheim.     Ceramic  products  moulded 
under    pressure ;    Treatment   of    clay    for    use    in 

making (P)  25 

Combustible  matter  from  refuse  :  Extracting  or  sorting 

(P)    39 

Stone,    artificial ;    Manufacture   of and    apparatus 

therefor  (P)    82 

Higgins.   A.   H.     Ores  ;   Treatment   of (P) 204 

and  others.     Ore  concentration:  Apparatus  for (P)  1160 

Higgins,  C.  A.     Leather  finishing  ;  I'ses  of  collodion  in 704 

Higgins,  E.  B.     Butter  ;  Purification  of (P) 498 

Oil-baths  and  means  for  heating  liquid  therefor  (P)  . .     912 

See  Winuner,  K.  H 32r,  426r 

Higgins.  S.  H.     Bleaching;  Theory  of 785,   1152 

Waxes   of   textile   fibres   and   their   behaviour   in   the 

bleaching  process   902 

Higgins.  W..  and  J.  Rhodes.     Dyeing  and  washing  machine 

(P)  419r 

Higham.  W.  A.,  and  H.  Skelton.     Rubber  or  rubber  com- 
pounds ;  Apparatus  for  waterproofing  or  applying 

to  canvas  and  other  fabrics  (P) 1063 

Higham  Manufacturing  Co.     Furnace  for  melting  glass  or 
other  fusible  substances,  and  method  of  working 

it  <P) 486r 

Higson,  G.  I.     See  Slade,  R.  E 642.  649 

Hild.brand.  J.  H.     See  Eastman.  E.  D 800 

Hilibbrand.  P.     Rubber  solution  :  Safety  non-inflammable 

(P) 1100 

Hilditch,  T.  P.     "  Organic  chemistry  ;  A  third  year  course 

of "    379 

Hflgenstock,  C.     Waste  from  coal-mining  and  coking  plant  ; 

Utilisation    of by    mixing    with    coal    sludge 

(P)  636.   782 

HDgenstOCk.    G.     By-products    from    gases    from    the    dry 

distillation  of  coal.  etc. ;  Process  for  obtaining 

(P)  741r 

Hill.  B.     •'  Natural  gas  ;  Production  of in  1913  " 1230 

Hill.  ('..  A.     Drugs  and  chemicals  :  Discussion  on  the  effect 

of  the  war  on  the  supply  of 1225 

Hill.  G.  T.,  and  C.  G.  Stone.     Portland  cement  :  Manufacture 

of (P) 81 

Hillard.  J.  M.,  and  M.  W.  Connor.     Turpentine  extractor  (P)    930 

Hillebrand,  II.    Annealing  furnace  (P)  489 

Hill'-r,   E.   G.     Power  and   heat  costs   in  chemical  works. 

Discussion    296 

Hiller.    X.   H.     Refrigeration ;    Process  and  apparatus  for 

(P)  999 

Hilliard.  .T.  I).,  and  New  England  Metal  and  Machine  Co. 

M>'tals  :  Process  for  smelting (P) 31 

Hills,  H.  ',..  and  R.  W.  Thorn.     Distillation  of  carbonaceous 

nil  (P)  245 

Hill*     I.      Tin-tungsten-bismuth   ores :    Treatment    of !»07 

Hilpert,  .S..  and  T.  Dieckmaim.     Phosphides  of  manganese  : 

I'll-  higher 

Hill", i.   ('.     See  Adams,  M 586 

Hinckley,  A.  T.,  and  National  Carbon  Co.     Electrode  for 

trie  furnaces  (Pj 650 


P.V08 

Hind.   H.   L.,  and   W.   B.    Randies.     ••  Photomicrography  ; 

Handbook  of " 165 

Ilindman.    E.     See   Johnson,    C.    W 1170 

Hinks,  E.    Benzoic  acid  in  milk  and  cream  ;  Detection  and 

determination  of 37 

Hinselniann.  Gcbr.     Coke  ovens  (P)    411.  543  r 

Hiutikka.  S.  V.     See  Komppa,  G 437 

Hintz,    E.     Iron    ores;    Report    of    Committee    of    Verein 

Deutscher  Chemiker  on  methods  of  analysis  of 138 

Hiutze,  C.  J.     See  Cruess,  W.  V 496 

Hiorth,  K.  A.  F.     Furnace  ;  Electric  induction (P)  . .     796 

Iron  and  steel;  Production  of directly  from  the 

ore  (P)    1059r 

Hippius.  J.     See  Anderson,  J 731 

Hirsiii.  1 .     Chrome  tanning  ;  Process  for (P)  559,  606r  769 

See  Friedrich,  It 422r 

Hirsihberger,  J.,  and  H.  A.  Metz.     Vegetable  fibres,  yarns. 

and  fabrics  ;  Treatment  of (P) 349 

Hirsehlaff,    H.     Carbon    dioxide   or    other    constituents    of 

gaseous   mixtures  ;    Preparation   of   liquid by 

compression  and  cooling  (P) 137 

Hirt,  J.  H.,  and  Allis-Chalmers  Manufacturing  Co.     Gas  ; 

Process  for  producing (P)  129,   1002 

i  las  producer  (P)    585.   1 148 

Hirt,  L.     Evaporator  (P)  850 

Hislop,  R.  C.     Oils  and  greases  ;  Machines  for  testing  the 

lubricating  properties  of (P) 90 

Hitchcock,  H.  K.     Grading  finely-divided  materials  ;  Method 

and  apparatus  for (P) 737r 

Grinding    apparatus ;    Method    of    applying    adhesives 

to (P) 781 

and  Hitchcock  Experiment  Co.     Glass  ;  Manufacture  of 

sheet (P)  1089r 

Hitier,  H.     Beetroot  leaves  as  cattle  food 271 

Hjort,  V.  F.    See  Lassen,  J.  J 662 

Hlavati,  F.     Ammonia  ;  Catalytic  preparation  of from 

its  elements  (P) 1154 

Nitrogen   with   hvdrogen   or   oxygen ;    Catalytic   com- 
bination of (P)    1009 

Hoare,   F.   R.   J.     .See  Hodgkinson,   W.   R 522 

Hobbs,  J.  E.,  and  Ransome-ver  Mehr  Machinery  Co.,  Ltd. 

Drying  apparatus  (P) S23r 

Hochstctter,    A.     Carbonic    esters    of   polyhydric   alcohols, 

etc. ;  Preparation  of (P)   221 

Hocking.  W.  J.    Tin  or  other  ores  ;  Automatic  recovery  of 

from  rivers,  waste  sands,  etc.  (P) 320 

Hodgkinson,  W.  R.     Alloys  ;  Application  of  calcium  carbide 

in  the  formation  of 445 

Chlorates  ;  Reduction  of to  chlorides  by  hydrazine 

salts  with  the  aid  of  a  catalytic  substance 815 

Monazites  from  some  new  localities.     Discussion 59 

Zinc  in  coinage  bronze  ;  Estimation  of by  volatili- 
sation.    Discussion    172,  172 

and    F.    R.    J.    Hoare.    Tetranitromethane  ;    A   reaction 

of 522 

Hodgson.  H.  H.,  and  A.  G.  Dix.     Aniline  ;  Action  of  sulphur 

on 544 

Hodgson,  T.  R.     .See  Purvis.  J.  E 1077 

Hodson.  F.     Fertilisers  ;  Manufacture  of (Pi 933 

Hoefling.  E.     Reaction  tower  (P) 583 

Holken,  A.     Filtering  apparatus  (P) 681 

Hoeller,  W.     Gas  furnaces  ;  Method  and  means  for  mixing 

gas  with  air  for (P) 128 

Holzle,  A.     See  Rupp,  E 96 

Homberg.  R.,  and  others.     Dialysing  membranes  ;  Prepara- 
tion of (P)  302.  822 

Hoenicke.  M„  and  H.  A.  Berens.     Camphor  from  pinene 
hydrochloride,   hydrobromide,   or   hydrolodide,   or 

oily  mixture  containing  them  ;  Preparation  of 

(P)  43J 

Honig,  M.     Tanning  material  and  method  of  making  same 

(P)    34r 

Honigschmid,  O.     "  Karbide  und  Silizide  " 379 

Hoschele.  K.     .See  Hofmann,  K.  A 199 

Hovermann,    H.     1.2.3.4-Tetrachloroquinizarin 544 

Hot",  H.     Potassium  chloride  manufacture  ;  Conversion  of  the 

mother     liquor     from into     non-deliquescent 

material    863 

Hoi",    W.     Acid   liquors ;    Process   for   the   continuous  dis- 
tillation of (P) 421,    790r 

Hofer.  B.     Waste  water  and  other  liquids  ;  Apparatus  for 

separating  fibrous  or  other  solid  matter  from 

(P)  939,  951r 

Hoffman,  A.,  and  Alco  Deo  Co.     Diacetone  alcohol ;  Pre- 
paration of (P)    103 

Hoffman,    B.     Separating    machines  ;    Centrifugal (P)     821 

Hoffmann,  F.,  and  C.  Meerwein.     Malt  food  preparations  (P)     660 
Hoffmann.  M.     Manuring  in  Germany  ;  Present  position  of 

the  science  of 1069 


NAME  INDEX. 


37 


I 


PAOK 

Hoffmann-La  Boche.  r\,  un>l  <■•     aiwuI.h.Ih  "i  opium  free 
bom  morphine  ;  Production  Ol  •  soluble  preparation 

containing  all  the  (P) 221 

..i.  nun     Production  o(  d'.  37* 

i  Dlhydroxyphenyl-a-amlnoproplonlc  arid;  Prrpar- 

i  >l''   »« 

Disinfectant  (P) ■•••     59S 

Ferrous  compounds  ol imino  acldi i  Preparation 

Mail  extra,  t  preparations     Manufacture  ol  aon-hygro- 

Bcoplc  .l-i  883r 

Saponin  .  Preparation  ul  decomposition  products  of 

IP)  22(1.  HOT 

lloih.  ..in  i.    N       S«    Llebmann,    V.  .1 1058 

Hofmann,     A.    Air.     Moisture     In     compressed for 

pnenmati.   tools    301 

Hr\  lng  loose  materials  (P)  631 

ii. Mm . I. in.  i      Sw  Bayer,  v.,  and  Co.  '.Hr,  Mr,  i;.ir.  l.'.ir,  noor 

II,.  i,  n  ..in,    K.     Chlorate   solution*;    Process  for  activation 

(I>)   200,   353r 

Hotmann,  K.  a  .  and  K    HOschele.    Magnesium  .-blonde  as 

nuneraiiser      Spectro-chcmistry  of  the  rare  earths     1 '.''.» 
anil  K    aitter,     Hypochlorites ;  stability  and  oxidation- 
potential  of  Contribution  to  catalysis  and  a 

nypochlorlte-carbon  cell   917 

and  others.  Chlorates  and  nitrates  ;  Effect  of  magnesium 
chloride  on  the  oridhrip.8  action  of on  anthra- 
cene, aniline,  etc 742 

Hofinaiin.  W      M  isb  filters  ;  Process  for  washing  the  press- 

eakes  in (P)  659 

Hofmann.    \V.    II.     Fatty   acids  ..l    whale  oil  or   fish   oil; 

Removal  ol  the  disagreeable  odour  from  the 

,I>)  324.  492r 

Hotsass,  H.     Ignition  of  gasee ;  Apparatus  for  determining 

the  rate  of (1>)      685 

Hogg.  T.  P.     See  Irvine,  J.  0 657 

Holbrook.    R.    A  .    and    Victor    Chemical    Works.     Baking 

preparation  <P)  1109 

Holegreber,  J.     Bemene  from  petroleum  or  its  distillates  ; 

Production  of (P)  17,  825r 

Holde.  D.,  and  II    Franck.     Paraffin  waxes;  Refractometric 

examination  of 242 

anil    0.    M.yerh.ini.     Asphaltum    in    dark    petroleums; 

Determination  of 303 

Holden.  II    C  .  an.l  0.  James.     Yttrium  ;  Separation  of 

from  yttrium  earths    482.  787 

-       lames.  C 1008 

Hold-worth.  P    II      Sh  Williams,  W.  E 1014 

Hole.  I  .  and  0.  R.  Olsen.     Electric  arc  furnaces;  Arrange- 
ment for  closing (P) 89 

Holland,  F.    \  and  B.  O.     Lace  and  woven  or  other  fabrics  ; 

ng  with  metal  (P)   642 

Holla. i, I.  I'..  B.     Acetyl  value  of  oils,  fats,  etc. ;  Determin- 
ation of  the 701 

Hollamlsche  Zijde  Maatschappij.     Artificial  silk  ;  Manufac- 
ture of (P)   349r 

Hoilati.lt.  F.      See  Zink.  J 564.  803 

Holle.  T.  L.     Glass-melting  furnace  (P)    1027 

Holleman.  A.  F.     "  Organic  chemistry  ;  Laboratory  manual 

of for  beginners  "   378 

"Organic  chemistry:  Text  book  of " 378 

Holley,  C.   D..  and   Anne   White  Lead  and  Color  Works. 

Lead    pigments  ;    Manufacture    of (P) 149 

Hollitlay   and    Sons.    Ltd..   and   others.     Dyeing  vegetable 

Bbres  (P)      419r,  860r 

Substantive  az.,  dyestuffs  (P)  784r 

Hollings,    H.,   and   J.    W.   Cobb.     Carbonisation ;   Thermal 

phenomena  in 685 

Hollis.    A.     Scrubber   for  gases  (P) 1002 

Holmberg.    B.     Potassium    xanthate   and    mercury ;    Volu- 
metric determination  of 45 

Holmes.  A.,  and  1!    W.  Lawson.     Lead  and  the  end  product 

of  thorium   1206 

Holmes.  C.  F  .  and  J    Friebis.     Smoke  separator  (P) 64 

Holmes.  E.  M.     Perfumes  of  lichens  100 

Holmes.  H.  B..  and  others.     Insulating  coating  and  method 

of  making  and  applying  it  (P) 796 

Holmes.  P.  J.     >..!:  sterilising  of (P) 1101 

Holt,  A.     Palladium  ;  Rate  of  solution  of  hydrogen  by 571 

Rubber  ;  Recent  work  on  synthetic 364 

and  N.  M.   Bell.     m-Xylene,  ethyl  alcohol,  water ;  The 

system 437 

Holt.  T.  P.     Chloridizing  leaching  at  Park  City.  Utah,  to 

recover  copper,  silver,  and  gold  from  low-grade  ores  1011 

See  Christensen.  X.  C,  jun 970 

See  Dern,  G.  H 1161 

Holzapfel.  A.  C.  A.     Ships'  bottoms  and  other  iron  or  steel 

structures  ;  Preventing  corrosion  of (P) 925 

Holzverkohlungs-Industrie    A.-G.     Formaldehyde ;    Process 

of  making (P^    845r 

Home,  S.  F.     Gas  producers  (P) 68 

Honimel.  W.     See  Spinzig.  O Sir 


PAOK 

Bonds,    K.     Ir st.ei,    and    m.  k.  I  ,    Relation    bett 

variations  of   inauii.ti-in   and   electrli  i 

of at   high   tempc rati.r.  -  ....      595 

and  H.  Takagi      Iron  an.l  steel  ;  Transformations  of 

at  high  tempera)  ures  83 

Honeymau,    l.     w      Blast    himai      toi  Pper- 

bearlng  concentrates   867 

Honigniaini    I.      I...  i. in  Ulng  (hi    '  Iron  and  the  like  ;  Process 

tor  — (P)  868 

Hood    ltiil.in  r  Co  B     B     ■ 

See  Kyriakldee,  l. .  I' W9 

Hooker  Electrochemical  Co.     Sei  Town 1,1     P ~'->6r 

Hooper,    E.    1       G   .hii.^    and    chemical    industry.     DIS- 
CUSS     I1:1:{ 

Hooper,  K.  ii.     Alloy-;    vp  plication  ol  i  ilclum  carbide  in 

the  lormatlon  of .    Discussion M8 

Chemical  pulp ;    Bleaching  of :  standard    method, 

Discussion    288 

Hoover,  T.  J.     See  Nutter,   I:    II 555r 

Hope.    E.    and     It.     H  ■  .1 n pine;    Synthesis 

of »39 

Hopkinson,  B.     See  Hadrtcld,  R.  A 552 

Horn,  A.   C.     Cementltions   materials;    Hardening (P)  1090 

Concrete  ;  Process  for  waterproofing  — —  (P>    356 

Hornberger,   K.     Phosphoric  acid  in  soils  ;   Determination 

of 4:i- 

Horner,    J.     Foundry    plant    and    machinery.     Die-castinga     203 

Horst,  H.     See  Brune,  H 781 

Horwood,  E.  .1.     Sulphides  of  lead  and  zinc  ;  Treatment  of 

mixed  203 

Zinc    blende    and    other    metalliferous    constituents ; 

Separation  of from  ore  concentrates  and  slimes 

by  flotation  or  granulation  (P) 793,  970r 

Hoschek,  A.  B.     See  Sernagiotto,  E 567 

Hoseason.  J.  H.     Power  and  heat  costs  in  chemical  works. 

Discussion    297 

Hoskins,    W.     Tin  ;  Method  of  recovering (P) 360 

Hoskins  Manufacturing  Co.     See  Marsh.  A.  L 31 

Hostetter,  J.  C.     Magnesium  in  calcium  salts  ;  Determination 

of 591 

Hottenroth,    V.     Cellulose    compounds ;    Analysis    of 476 

Formic  acid  ;  Determination  of 613 

Hottinger,  M.     Calorimeter  for  flowing  liquids  and  gases  (P)     443 
Hottinger,  R.     Lacmosol,  the  sensitive  component  of  the 

indicator  Lacmoid     808 

Nitrogen  ;  Modification  of  Kjeldahl's  method  for  deter- 
mining   442 

Houben,    J.     p-Nitroso-N'-phenylglycine    and    p-nitroso-X- 

phenylglycine-o-earboxylic  acid  194 

and    K.    Fiihrer.     Hydramine-ethers    and    hydramines ; 

Preparation    of and    of    compounds    of    the 

choline  scries 1118 

Houben.    R.     Concrete   and    mortar :    Manufacture   of  im- 
permeable and  elastic (P) 965r,  965r 

Hough.  A.  T.     Tanning  material- ;  N.tis  on  the  application 

of  tungsten  salts  to  the  analysis  of 847 

Hough,  H.  L.     Turpentine-condenser  (P)  492 

Turpentine;    Separating   apparatus    for (P) 492 

Houser,  J.  A.     Distilling  apparatus  (P)   127,  908r 

Houskeeper,  W.  G.     See  Madden,  H.  D "41r 

Houston.  A.   C.     London   waters ;   Chemical  and  bacterio- 
logical   examination    of    the .    ^Metropolitan 

Water  Board  Report,   1914) 979 

River  water  and  sewage  ;  Search  for  pathogenic  microbes 

in .    (Metropolitan    Water    Board    Report)  . .     980 

Houston.  P.  T.    Gas  producer  apparatus :  Suction (P)    542 

Hovlaud.  H.  B.,  and  G.  B.  Frankforter.     Copper;  Treat- 
ment  of    material   containing (P) 794 

Howard.  A.  C,  and  Minerals  Separation,  Ltd.     Agitating 

and  aerating  liquids  or  pulps  ;  Apparatus  for 

(P)  12. r 

See  Broadbridge.  W 204 

Howard,  C.     Rosin  and  turpentine  from  wood  ;  Process  for 

obtaining (P)   149 

Howard.  H.     Paint ;  Rust-preventing (P) 208.  208r 

Sodium  bisulphite  ;   Manufacture  of (P) 919 

Sodium  bisulphite  ;  Manufacture  of  solid (P)  ....     200 

Sodium  bisulphite  ;  Manufacture  of  stable    crystalline 

(P)  '89 

Howard.  W.  H.     Converter  gases  ;  Cottrell  plant  for at 

Garfield.  Utah 10»4 

Howarth,  M.     See  Field.  H.  H 425.  600r 

Howat,  W.  L.     See  Bleininger.  A.  V 1048 

See  Stull,  R.  T 10o° 

Howe,  F.     Table  salt  (P) 1036 

Howe.  H.  M.     See  Campbell,  W 1095 

Howe.  R.  M.     Vnderglaze  colours  :  Production  ol by 

use   of  soluble   metallic   salts 1050 

Howell.  K.  B.     See  General  Electric  Co 799 

Howell,  O.  R.     See  Findlay.  A 310 

Howell.  S.  P.     See  Hall,  C 378 


38 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Howie,  M.     See  Henderson.  0.  G 665 

Howkins.  6.  A.     S'ee  Agliembz,  A.  C 652 

Howson,  E.  E.     Metals  ;  Extraction  of  precious from 

their  carrier  (P)    598 

Hoynes,  W.  J.     Explosive  (P) 1227 

Hoynes  Safety  Powder  Co.     Sss  Waddell,  W.  C '-'14 

Hut.bell.  H.  C.     Storage-battery  electrodes  (P) £3.  .">:>:>.  928 

Storage   battery   electrode*   and   their   manufacture  (P)  322. 

SOI,  601 

Huber,  C.  A.     Set  Pcrrot,  E 804 

Huber,   S.     See  Gutbier,  A 713 

Hubert,  C.     Electric  dry  batteries  (P) 427 

Huber'v.  F.,  el  lie.     Vinegar  from  milk;  Manufacture  oi 

(P)  37(i 

Hudson,  C.   8.     Invertase  solutions  ;  Method  of  preparing 

-truiig freim  top  or  bottom  yeast 802 

and  T.  s.  Harding.     Raffinose  ;  Preparation  of from 

cottonseed  meal    1102 

and  H.  S.  Paine,     sucrose  :  Is  the  inversion  of by 

invertase  reversible  ?  802 

Hudson,  O.  F.     See  Dunn,  B.  J 316 

Hubner.  J.     Annual  meeting  proceedings 723 

Cellulose  ;  Action  of  strong  nitric  acid  on  ■ .     Dis- 
cussion         121 

Dyeing;    Contribution    to    the    history    of with 

special  reference  to  Scotland  4.">2 

Indigo  ;  New  derivatives  of .     Discussion ">77i 

Power  and  heat  costs  in  chemical  works.     Discussion     208 
Prints  on  textile  fibres  ;  Production  of  fast .     Dis- 
cussion        573,   .">74 

ie-rubber  ;  Manufacture  of (P) 932 

Hiikberg  und  Co.     Wood  ;   Impregnation  of (P)  ....     848 

Wood  ;  Process  and  apparatus  for  impregnating (P)  965 

Huerre.     Cadier  (Juniper)'*  oxgcednu)  ;  Essential  oil  from 

the  wood  of 940 

Huttig,    G.    F.     Hydroxy-   and    dihydroxyanthraquinone-  ; 

Physical-chemical  examination  of with  special 

reference  to  their  mordant-dyeing  properties  ....     589 
Huttncr,  I".     Cobalt,  nickel,  iron,  and  copper  ;  Colorirnelric 

determination  of 614 

Hiitz,    H.     Rubber   waste ;   Process  for   regenerating   vul- 
canised   (P)  365 

Huggenberg,  W.     See  Bosshard,  E 148 

Hughes,  H.  E.     Filters  (P) 302 

Hughes,  T.     Distilling  coal  or  other  solid  material ;  Apj>ar- 

atus  for (P)    1083 

Hughes,  W.  G.     Incandescence  body  for  electric  lamps  (P)     954 
Hugounenq,     L.     Flour     containing     barium     carbonate ; 

Cases  of  poisoning  caused  by 214 

Huillard,  A.     Drying  apparatus  (P)    187,  187,  40»r 

Hultgren,    C,   and    Wenbome-Karpen    Dryer   Co.     Drying 

room  (P) 999 

Kiln  (P)    lOOOr 

Hultman,  G.  H.     Coal  gas  ;  Removing  or  recovering  certain 

substances  from (P)  17/-,  191r 

Hulton.  H.  F.  E.     .See  Baker,  J.  L 562,  760 

Humann.  A.,  and  F.  Te'sler.     Graphite  ;  Method  of  purifving 

<P>   256r 

Sodium  fluoride  and  aluminium  fluoride  ;  Production  of 

a  double  compound  of ,  together  with  colloidal 

silicic  acid  (P) 750r 

Humann  und  Teisler.     Sodium-alu:ninium  fluoride  :  Manu- 
facture of (P)    200 

Humbert.    E.     Ferromanganese  ;    Melting (P) 793 

Steel :  Method  of  refining (P)    ...   86,  204,  360r,  6S0r 

and  A.  Hethey.     Steel  ;  Production  of direct  from 

ore  ;,.-,l 

Hume,  J.  G.     Chemical  analysis  :  Means  for  use  In . .    S78r 

Humfrey.  J.  C.  W.     steels ;  Part  played  by  tie'  amorphous 

phase  in  the  hardening  of 1157 

Humphreville,  L.     Tin  ;  Rapid  electrolytic  method  of  pre- 
cipitating      1228 

Humphrey.  H.  A.,  and  W.  J.  Rusdell.     Raising  and  forcing 

liquids  ;  Methods  and  apparatus  for (P) uog 

Humphreys.   D.     Woollen  cloth;  Antiseptic   treatment   of 

(P)  7  Pi 

Humphreys,   J.   N.     Oils,    fats,   and   fatty   acids ;    Hydro- 

genation  of (P)    "...      7'7 

Humphries,   H.   B.   P.,   and   J.   B.   Donald.     Evaporating 

liquids  ;  Rotary  dryers  for (P) 63 

Set    Dodd,  B 841 

Hunt,  E.  J.,  and  w.  T.  Oidden.    Zinc  Bulphate  liquors: 

Electrolysis  and  treatment  of (P)  ..  892,  692,  B82r 

Hunter,  J.  A.     Cast  iron;  Conversion  of into  steel  <t 

malleable  iron  (P)    1057 

Hunter.   M.    A.     Low-freezing  liquid  (P) 219 

H  miter,   it .  M.     .See  Weeks,  I  .  A 127 

Hunter.  B.,  and  Blmon-Carves  Bye-Product  Coke  Oven  Co. 
Coal  and  other  slimes  and  like  material-  :  Method 

and  apparatus  for  draining  and  concentrating 

<P> 110 


PAGE 

Huntley,  L.  G.     Oi!  wells;  Cause  of  decline  of 14 

Hupfeld.  F.     Palm  oil  as  an  edible  fat 146 

Hutchin,  H.  W.     Tin  ores  ;  Assay  of 262 

Hutchinson,   C.   C.     Obituary 301 

Hutchinson,    C.    M.,    and    S.    Milligan.     Manuring    experi- 
ments ;  Green .     1912—1913 933 

Hutchinson.  H.  B.,  and  K.  MacLennan.    Soil  carbonates  ; 

Determination  of 1065 

Soils  ;  Relative  effect  of  lime  as  oxide  and  carbonate 

on  certain 1065 

Soils  ;  Determination  of  the  lime  requirements  of 932 

Hutchinson,  W.  s.     Corundum  ;  Assay  for by  mechan- 
ical analysis 29 

Huth,  M.     See  Siemens  und  Halske  A.-G 871 

Hutton,  S.  P.      See  Xaylor,  W.  X 31r 

Huxley,  J.  W.     See  Curtis,  E.  R • 707 

Hyatt,  J.  W.     Speech  in  acknowledgment  of  Perkin  Medal 

(New  Veirk  Section) 226 

Hybinette,  X.  V.    Copper;  Electrolytic  extraction  of 

from  ores  (P) 359,  361r 

Copper  ;  Electrolytic  production  of (P)  205.  361r,  361r 

Copper  :  Separation  of from  nickel  and  cobalt  (P)  794 

Hyde,  A.  C.     Iron,  steel,  and  cast  iron  ;  Impregnation  of 

with  nickel  (P)    1160 

Hyde.    \.   I.,     see  Storm,  C.  G 1227 

Hyde,  R.  and  .1.  R.     Steel  making;  Converter  for  use  in 

(P)  1013 

Hydro-Apparatebauanstalt   J.   von   Geldern   und   Co.    See 

Friese.  0 669r 

Hydrocarbon  Co.     See  Ross,  J.  C 911 

Hydroil.  Ltd.     See  Bedford,  F 429r 

Hynd,  A.     See  Irvine.  J.  C 433 

Hyndniau,    H.    M.     Hydrocarbons ;    Treatment    of    heavy 

(P)  345 


I 


Iceless  Refrigerator   Co.     Refrigerating  apparatus  (P)  ....  407 

lljin,  L.  F.     Tannin  ;  Composition  of 431 

Iljinsky,  M.     .See  Wedekind,  R.,  und  Co 20r,  73r,  348r,  415 

lllemann,  R.     Cement ;  Manufacture  of from  spent  or 

waste  lime  (P) 922 

Illgen,  E.     .See  Dllmann,  F 246 

Immendorff,  H.     Lime  rich  in  hydrated  silica  as  a  fertiliser  1165 

See  Badische  Anilin  und  Soda  Fabrik  . .  348r 

.See  Soc.  Italiana  per  il  Carburo  di  Calcio  77r 

Fingerland,  A 411 


Immerheiser,  C 
Imperatori,  V. 
Indira,  A.  See 
Ingham,   J.   J 


25 


689 
979 
1149 


Bitumen   macadam  (P) 

Bituminous  compositions  for  roads,  etc.  (P) 201 

Ingham,  T.     Seaweed  ;  Manufacture  of  products  from 

and  treatment  of  paper,  textiles,  leather,  etc.,  with 

these  products  ( P)   

Ingle,  H.     .See  Bray,  M.  I 

Inibushi.     Gas  lighting  and  electric  lighting  in  Japan  .... 

Innes,  R.  F.     Leather  ;  Relation  between  the  feel  of 

and  its  appearance  under  the  microscope    579 

Lime-arsenic    paints;    Practical    observations    in    the 

preparation  of 578 

Innes,  W.     Lead  oxide  ;  Production  of and  apparatus 

used  therein  (P)   604 

Red  lead  ;   Production   of (P) 876 

International  Agricultural  Corporation.     See  Peacock,  S...     484 
International    Color    and    Chemical    Co.     Paints,    enamels, 

etc.  ;   Process  of  making (P) 838r 

See  Bamage,    \.  S 208 

International  Ionising  Process  Co.     (las  with  preservative 

properties;  Production  of  a by  means  of  the 

electric  arc  (P)    427,   555r 

International  Metal  Products  Co.     Iron  and  alloy  product 

and  process  of  making  it  (P)  1214 


(P> 


Salt  :  Manufacture  of  common 


835r 
424 
264 


Iron;  Treatment  of  pure 

See  Carnahan,  R.  B 

International  Nickel  Co.     See  Thompson    J.  F 

International  Nitrogen  and  Power  Co.,  Ltd.  See  Buckle, 
E.   A 

International  Salt  Co.,  Ltd. 
(P)   

Internationale  Celluloseestex  '■<>  Cellulose  formate  solu- 
tion ;  Preparation  of (P) 196, 

Interstate  Cottonseed  Crushers'  Assoc.  Committee.  Cotton- 
seed products ;  Changes  in  official  methods  of 
analysis  of  1060 

[one   lire-  Bri.k   Co.     See  Hidecker,  C 1156 

[onides,  A.  C.     Combustible  elastic  fluid  mixtures;  Means 

for  regulating (P)   824 

Mixing  the  constituents  of  a  combustible  gaseous  mix- 
ture ;  Method  and  means  for (P) 114l> 


liS 


255 


196 


NAME  INDEX. 


I'AI.I 

i.. mi.  bitch,   ji    /,     Chromium  hydroxide;    tbsorptlon  of 

oarbon  dioxide  tram  tin-  air  by 420 

[patlew,   W     Fata;    Hydrogenatlon  ol  i>y   means,  of 

iii.-k.  I  oxides  and  reduced  nickel  ■  -     7OT 

Phi  M, lis  with  unsaturated  side  chains;  Catalytic  hydro* 

gonatlon  ol 17 

■  in  1  h    K    siarynkrvii.il      Metal*;  Displacement  ol 

ir.'in  aqueon  solutions  ..i  theli  salts,  by  hydrogen 

..i   nigh  temperature*  Bml   pressures  1205 

Iplens,  v      I..  ...I  peroxide;  The  Lux  method  for  the  deter- 

iniliatl if  420 

Iri-h,  D,  J  .  anil  Babeock  ami  Wilcox  >'..      Burning  finely 

divided  fuel;  Method  an. I  Apparatus  fur  -  -     (l'l  804r, 

:«i4r,  B24r 

Irish,  w.  m.     See  Van  Dyke,  1    W 586 

Urnaberger,  K.    Core-sand;  Ch and  treatment  of 1055 

Irschlck,    \.     See  Meyer,  K.  H 687 

Irvine,  J.  C,  and  T    P    Hogg.     M methylgluoose 657 

and  A.   Hyrnl.     rf-Qlucosamlne ;  Conversion  of into 

oVmannose   438 

Irwin,  T.  K.     Filter  beds  fur  sewage  an. I  other  waste  liquids 

(P)    IHI 

Bydro-extractors  and  like  centrifugal  machlnee(P)  ..  1041 
Liquids;   Apparatus  for  aeration  and   gasification  of 

(1>)    274,   274,  823- 

SeWage  and  Other  waste  liquids  ;  Apparatus  for  treating 

(Pi  565 

Sewage;  Creatmenl  ol      —  0?)  169r 

[Sherwood.  1*.  C.  C.     Solutions  ;  Apparatus  for  making  and 

tilt,  rmt; .  applicable     to    the    extraction    of 

metals  from  zinc-lead  an. I  other  ores,  etc.  (P)  793,  1016V 

Zinc-lead  ores;  Treatment   of  refractory (P)  ....    360r 

Ishewaky.  W.   P.    Steel  :   Production  of  granular  pearlite 

by  heating in  an  eieetric  vacuum  furnace  . .   1091 

king,  II.     Sulphuric  acid  manufacture  :  Lead  chamber  for 

(P)  200 

Island.   .1     s.     Nitrogen  oxides;    Apparatus  for   preparing 

(P)  24r,  137r 

lsler.   M.     See   Berl,   E 746 

Islex,  If.  H.     See  Badische  Anilin  and  soda  Fabrik  348r,  416r,  545r 

lsley,  G.  H.    See  Jefferies,  K.  A.  W 1043 

board,   B      Soaps  .   Sodium  chloride  as  a  reagent  for  the 

detection  of  soluble  silicates  in 362 

Itano,  A.     Set  Van  Suchtelen.  F.  H.  H 1036 

Ives.  F    V..     Colour  photographs  and  process  for  producing 

them  ( P) 890r 

Iwanoff.  N.     Yeast  autolysis ;  Synthetic  processes  of 706 

Iwanow.   W.    -V     Lead  ;    New,   very  sensitive  reaction  for 

in  water   435 


Jaboulay.  E.     Tool  steel  ;  Manilla,  tore  of  extra  rapid  

<P)  968 

Jackson,  C.  M.     see  c.-irruthcrs.  J.  H.,  and  Co.,  Ltd 632 

Jackson,    H.     Paper   pulp:    Method  of   preparing (P)   132r 

Pulping,    grinding,    and    pulverising   machines  (P) 132r 

>  i  k-on.    J.    D.     Smoke  ;    Apparatus   for   separating   solid 

matter  from  (P)    341,  737r 

Smoke  ;    Means   for   washing (P) 468 

Jackson,  L.  C,  and  others.     Milk;  Electrical  conductivity 

of during  its  concentration.  Suggested  method 

of  determining  the  end  point  in  the  manufacture 

ol  sweetened  condensed  milk 59 

in,  R.   F.     Lead  acetate,  lead  oxide,  water  ;   Equili- 
brium in  the  s\  st, -in  1046 

Jackson,  R.  P.,  and  Westinghouse  Electric  and  Manufac- 
turing Co.     Electrode  material  for  vapour  electric 

apparatus  (P)    7'iti 

S,  C.  B.      Hydrogen  peroxide  ;  Compound  for  making 
(P>   312 

Jacobs.  J.     See  Coward,   11.  F ;.4i 

Jacobs.  T.  W.,  jun.     Waterproof  fabric  and  the  like  ;  Manu- 
facture of (P) 104.". 

Jacobs,  W.  A.     See  Allen.  I.  C 851 

Jacobus,  I).  S.,  and  Babcock  and  Wilcox  Co.     Heating  kilns 

and  retorts  ;   Method  of (P) 412 

Jacoby,    E.     Gtycerophosphoric    acid    and    maltose :    Pre- 
paration of  a  s.-luble  crystalline  compound  of 

(P)  43 

Jaequemin,  P.  1).    Colouring  matter  suitable  for  foods  and 

other  products;    Preparation  of. a  harmless 

from    wine    lees  i  P)  19 

Jacquier,  G.     Metals ;  Precipitation  of from  solutions 

of  their  salts  (P) ;126 

Jadin,   F..  and   A.  Astrue.     Mauganese  in  mineral  springs 

ol  the  Central  Plateau 1218 


rial 

Jaeger,  \v„ and  II.  von  gtelnwehi     Thermometer;  Mercury 
resistance  a-  ■   reprodaelble  ■  mpinoel   t.in- 

peratore  uals  712 

Jaffe,   I.     See  Tortelll,   \i 1081 

Julfe,    It.      Separation    "1    mat. rial-       I'i for    effecting 

the  (Pi 

Jakubowlca,  w.    S«   Semmler,  F.  W 506,  806 

James,  c.  and   I),  w    Blasel      Perl 

and    others,     i'li.iniiiii-amiuouinm    oxalate  1008 

See  II. .l.l.n,   II    C 182,  787 

See  Keys.    1 1    H (82 

See  Morgan,  J.  C 75 

See  Smith,  T.  <  > ■  I  - 

Jameson,    J.     E..    an. I    Others.       Peal  .     Extraeti. wal.i 

from .    i  Application  i.»r  revocation  .u  patent)    054 

Jamieson,  g.   s.     Sulphurous  acid  ;   Volumetric  determin- 

atli i '.ii7 

and  R.  Wrenshall.    Titanium;  Determlnatton  of as 

phosphate 377 

.lana.  s.  c.  an.i  ,i.  n.  s.  Gupta.     Ethyl  Iodide  and  ethyl 

alcohol,    Relation    between    the   boiling   point   and 

composition  <»i  mixtures  ol    —  mo 

Janak,  F.  it.     Beet  sllees  :  Heat  lo-t  in  the  drying  of 878 

Janata,  C,      Pulp  chests  and  the  regulation  of  pulp I2i>2 

Janka,  J.,  and  ().  Vyskocil.      Drying  apparatus  (Pi 840 

Jaiiseu.  J.     see  Bayer,   F.,  und  Co 131/-.   1:11/-,  347r,    U6t 

Janson.    E.    W.     s.-wage    shnlg id    similar    substances; 

Treatment  of (P)    981 

.lantct,  J.  m.    Blast-furnace  (P) 599 

Jantsch,  G.     Rare  earths  :  Salts  ..i  the with  hydroxy- 

tliearboxyhe  adds 863 

Janvier,  .M..  et  Cie.     Liquids  Buch  as  sewage  ;    Purification 

of (P) i  lfl» 

Jaques.  A.,  and  others.     Explosive  priming  composition  (P)  891r 

Jaquet.C.     Grain  ;  Treatment  of  washed  or  damped  (P)     -71 

Jardinc,  J.  L.,  and  T.  A.  Nelson,     Paper  pulp  or  cellulose 

from  bamboo  or  the  like  ;  Production  of (P)  1006 

Jarmain,   G.   G.     .See  chambers,   E.  V 831 

Jarraud,    A.     Separating   suspended    matter   from   liquid-  ; 

Process  and  apparatus  for (P) 65 

Jaubert.  G.  F.     Ferrosilicon  and  other  silicon  alloys  used 

tor  the  production  of  hydrogen  ;  Analysis  of 1091 

Gases  ;  Process  and  apparatus  for  purifying  and  cooling 

hot and  condensing  vapours  (P) 737r 

Hydrogen  ;  Preparation  of by  auto-combustion  (P)  750r 

Liquefying  air  and  separating  it  into  its  constituents  ; 

Process  and  apparatus  for (P) 645 

Javillicr,  M.     Aspergillus  niger  ;  Value  of  zinc  for  the  growth 

of in  deep   media  563 

Biological  action  of  chemical  reagents  ;   Cause   of  error 

in  studying  the .     Presence  of  traces  of  zinc 

in  glass 164. 

Jav.     Boric  acid  in  foods  and  other  substances  ;  Determin- 
ation of 273 

Jayne,  D.  W.     Dyestuff  industry  in  America  ;  The  possibility 

of  establishing  a  complete 1 17S 

Jefferies,   E.   A.   W..   and   Morgan   Construction   Co.     Gas 

producer  (P)    304 

and  others.     Gas  producer  (P) 781,  1043 

Jeffery,  J.  A.  and  B.  A.     Porcelain  articles  (P) 422 

Jehl,  P.     Phenylacetaldehyde  and  its  derivatives  ;  Method 

of  preparing 333 

Jelilicka,   G.   F.     Beeswax.    Process  of  bleaching (P) 

Jellinek,  J.     shaving  compositions  ;  Manufacture  of (P)     148 

Jenkins,  E.  H.,  and  J.  P.  Street.     Bone  ;  Precipitated 1210 

Jenkins,  H.  C,  and  others.     Electrolytic  cell   (P)     1096 

Jenkins.  W.  M.     Podophyllum  resin  ;  Method  for  the  deter- 
mination of 885 

Jenuison,  J.     See  Baker.  A 284 

Jensen,  A.     See  Gray,  C.  E 13,  999 

Jeppson,  G.  N..  and  Norton  Co.    Crucible  (P) 81 

Refractory  composition  (P)    SI 

Jerue.  H.     Cinematograph  films:   Manufacture  of f.P)  111''' 

Joachim,    J.     Mortar  :    Manufacture   of   dry,    portable  

and  apparatus  therefor  (P) 259 

sand  ;  Treatment  of for  the  preparation  ol  mortar 

(P)  138 

liiaunis,  J.     Copper  :  Oxidation  and  reduction  of ....      751 

Hydrogen  and  oxygen:   Catalytic  effect  of  kaolin  on 

the  union  of 254 

Oxygen  and  hydrogen;  Catalytic  influence  of  copper 

oxide  on  the  combustion  of 787 

Joassart,  N.     See  De  Koninck,  L.  1 669 

Job,    R.     Steel  axle:    A    failed .     Internal   transv 

Assure    1210 

J.tciuim,  P.     Methane  :  Enrichment  of  gases  with .  and 

production  of  coal  gas  free  from  carbon  monoxide     242 

Jodrey,  E.  W.     Sss  Mot*,  F.  O S80 

Johlin.  J.  M..  jun.     Dimethylglyoxime  ;  Preparation  of 

without  the  use  of  hydroxylamine 711 


40 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


I 


PAGE 

Johns,    C.    O.     2.8-Dihydroxy-1.7.9-trimethyl-    and    2.8-di- 

hydroxy-1.7-dimethylpurine     275 

Johnson.  C.  W.,  and  E.  Hindmau.  rViamnu*  PimMoM 
(Caseara  Sagrada) :  its  history,  growth,  collection, 

and  bibliography    1170 

Johnson,  F.     Brass  :  Note  on  the  annealing  of 923 

Johnson,    J.    E.,   jun.     Blast-furnace    gas  :    Cleaning    and 

utilisation  of 1144 

Blast-furnace  slags  :  Influence  of  alumina  on ....   1004 

Iron  ;  Treatment  of  molten (P) 483,  927r,  970r 

Johnson,  M.  W.,  jun.     Air  for  blast  furnaces  ;  Method  of 

drying (P) 598 

Johnson,  II.  S.,  and  8.  F.  Bowser  and  Co.     oils  and  other 

liquids  ;  System  for  cleaning  and  purifying (P)  1102 

Johnson,    W.    MeA.     Silver- nickel-cubalt   ores;   Treatment 

of  arsenical (P)   1015 

Smelting  volatile  metals  ;  Electrical  process  for (P)      86 

Zinc  ores  :  Reduction  of in  the  electric  furnace  (P)       86 

Zinc  smelting  ;   By-products  in  electric 83 

Johnston,    J.     Diffusion    processes ;    Utilisation    of In 

the  preparation  of  pure  substances  184 

Johnstone,  G.  K.     See  Carruthers,  J.  H.,  and  Co.,  Ltd 632 

Johnstone,  S.  J.     Monazites  from  some  new  localities  ....       55 
Joliot,  J.     Cellulose  ;  Production  of  lustrous  threads  with 

a  basis  of (P) 958 

Smokeless  powders  with  a  nitrocellulose  basis  ;  Manu- 
facture of (P) 987 

Jolles,  A.     Beverage  from  dairy  residues ;  Preparation  of  a 

salutary (P)    842r 

Jolly,  H.  R.    Hold  :  Determination  of in  by-products 

containing  platinum  and   iridium,   etc 1091 

Jolly.  J.  B.     Gas  producers  (P)  411 

Joly,  J.     Radium  ;  Local  application  of in  therapeutics  1171 

Sublimation  ;  The  temperature  of 106 

Jona,  T.     Oil  of  Artemexia  arborescent,  L 1072 

Jonas.  A.     See  Bayer,  F.,  und  Co 1081r 

Jonas,  K.  G.     See  Semmler,  F.  W 765 

Jones,  A.,  and  Bartlesville  Zinc  Co.  Zinc  residues;  Treat- 
ment of (P)   1058 

and  G.  W.  Parr.     Silk  ;  The  fading  of  dyed 480 

Jones,  B.  M.     Nitrogen  trioxide  ;  Dissociation  of  gaseous 1206 

Jones,    C.     Photomicrography  ;    Media    of    high    refractive 

power  for 221 

Jones,    D.    T..    and    R.    V.    Wheeler.     Coal  ;    Composition 

of 1082 

Coal ;  Composition  of .     Tar  obtained  by  distilla- 
tion in  a  vacuum  192 

Jones,  E.  C.  and  L.  B.     Gas  ;  Apparatus  for  manufacturing 

(P)  411 

Jones,   G.  C.     Scale  in  steam  boilers,  surface  condensers, 

etc. ;  Means  for  preventing  formation  of and 

for  removing  it  (P)  1080 

Jones,  BT.  E.     Phosphate  in  basic  slag  ;  The  Wagner  test  as 

a  measure  of  the  availability  of 760 

Jones,  J.  E.  S.     Cathode  and  anode  for  rapid  electrolytic 

analysis.     Discussion   445 

Jones.    J.    G.     Sulphur    dioxide  ;    Apparatus    for    making 

(P)  961 

Jones,  L.  A.     Light  source;  New  standard 1197 

Jones,  L.   B.     Oil-gas  produced  in  the  Jones  apparatus ; 

Analysis  of 541 

Jones,  M.,  and  A.  Lapworth.  a-Bromonaphthalene  ;  its 
physical  properties  and  use  in  the  determination  of 

water  in  moist  alcohol 888 

Jones,  S.  M.    Set  Baumann,  L 479 

Jones,  W.     "  Nucleic  acids.     Their  chemical  properties  and 

physiological  conduct  " 572 

and  Jones  and   Attwood,   Ltd.     Sewage   and   analogous 

liquids  ;    Apparatus   for  purifying (P) 1170 

Jones,  W.  H.    See  Mitchell,  A.  F 792 

Jordan,    H.,   and   others.     Azo   dvestuff  ;    Red (P)  . .    743r 

Set  Bayer,  F.,  und  Co 639r,  1151r 

Jordan,  O.     Cement  ware  ;  Behaviour  of  ultramarine  in 315 

Jordis,  E.     Persilicates  ;  The  possible  existence  of ..     253 

Sodium  silicates  ;  Crystallised ■   863 

Jorgensen,  I.,  and  J.  H.  Priestley.  Electrical  discharge 
used  in  recent  agricultural  experiments  ;  Distribu- 
tion of  the  overhead 1066 

Jorissen,  W.  P.     Metals  :  Action  of on  water 1055 

Joseph,  A.  F.,  and  W.  N".  Rae.     Alcoholometrv  ;  Notes  on 

.     Part  2   991 

Joseph,  E.  L.     Sterilising  water  and  other  liquids  by  ozoni- 

sation  or  the  like  ;  Apparatus  for (P) 1221 

Textile  fibres,    goods,    and    fabrics ;    The    conditioning 

of (P) 1152 

Joseph,  I.  S.    Dehydrating  apparatus  (P)  1081 

•l"-t.  F.    See  Deutsche  Oasgluhlicht   A.-G 789 

Joukoff,    I.    I.     Cerium  and   hydrogen ;    Reciprocal  action 

of 1206 

Jouniaux,  A.     See  Pascal,  P 263 
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Jovitchitch.     S$e  Iovitchitch. 

Joy,  B,  C.  Raising  or  forcing  liquids  ;  Methods  and  appar- 
atus for (P)    341 

Judd,  R.  C,     See  Walton,  J.  H.,  jun 1086,   1227 

Juenger,  E.     See  Kreutzinger,  A 148 

Juillet.  A.     Medicinal  waters  ;  Changes  which  take  place  in 

distilled ,  and   method  of  sterilising  them  to 

ensure  stability ' 331 

See  Astruc,  A 1089 

Jungfleisch,  E.,  and  P.  Landrieu.     Oxalates;  Acid ..     591 

Junghans.    A.     Leather,    etc. ;    Subjecting    lacquered 

to   the   light  treatment  (P) 759r 

Junghans,  W.  ^-Bromo-2-aminoanthraquinone ;  Prepara- 
tion of (P)    783 

Jungkunz,  R.     Washing  powders  containing  perborate  and 

their  analysis 363 

Junlen.     Ethyl  alcohol  from  sawdust ;  Manufacture  of 213 

Junkers,  H.     Heating  value  of  fuels  ;  Method  and  calorimeter 

for  measuring  the (P)    105,  616r,  824r 

Junquera,     B.     Minerals ;     Process    for    treating and 

extracting  metal  (P)    836r 

Juranek,  J.     See  Burian,  J 963 

Jurisch,    E.     Iron ;    Solubility   of   hydrogen    and    nitrogen 

in 1053 

Just,  A.     Incandescence  bodies  for  electric  glow  lamps,  and 

their  manufacture  (P)  686 

Justin-Mueller,  E.     Diazo  solutions  for  printing  ;  Improving 

the  keeping  qualities  of 133 

Grey  ;  Fast  steam 689 

Textile  fibres  ;  Swelling  of on  immersion  in  water  1201 

Juteau,  A.  Indigo  ;  Discharge  printing  on with  hydro- 
sulphite  and  without  steaming.  Coloured  discharge 
printing  with  diazo  compounds  and  vat  dyestuffs    859 
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Kaar,  G.  C.     See  Anderson,  S.  W 200 

Kacer,   F.     See  Badische   Anilin    und   Soda   Fabrik 588r 

Kaempfe.    W.     Oil   varnish   substitutes  from   animal  oils ; 

Manufacture  of (P) 150r,  325r,  364,  604 

Eaibel,  B.     Sewage  and  refuse  separator  (P) 565r 

Kailan,    A.     Esteriflcation    in    mixed    solvents ;    Catalytic 

influence  of  hydrochloric  acid  on 1115 

Kaiser,   K.     Metals  or  alloys,  especially  iron  ;  Process  for 

protecting against  oxidation  (P)   600 

K.  K.  Oesterreichische  Tabakregie.     Tobacco  leaves  ;  Pro- 
duction of  artificial from  tobacco   waste  (P)     572 

Kalahnc,  A.     Density  of  gases,  liquids,  and  solids  ;  Deter- 
mination of  the (P) 163 

Kalb,  L.     Anthranthrone     687 

Kalkow,  F.  J.     Lead  salts  of  acetic  acid  ;  Manufacture  of 

(P)  646r 

Kalle    und    Co.,    A.-G.     Aluminium    acetate    compounds 

soluble  in  water  ;  Preparation  of (P)  . . .  568,  750r 

Azo  dyestuffs  ;  Manufacture  of  substantive which 

are  rendered  faster  by  after-treatment  with  form- 
aldehyde (P)    1005 

Dyeings  on  cotton  fast  to  washing  and  to  light ;  Pro- 
duction   of by    means    of    azo    dyestuffs  (P)   828, 

915r,  1084r 
Dyestuff     from     l-aminonaphthalene-4.6.8-trisulphonic 

acid  ;  Preparation  of  a  blue by  treating  with 

alkaline  sulphur  compounds  (P) 827 

Esters  of  the  terpene  series  ;  Preparation  of  therapeutic- 
ally active (P)  806 

Indigoid  dyestuffs  ;   Manufacture  of (P) 416 

Inoculating  substances  from  bacteria  ;     Preparation  of 

efficacious (P) 889 

Phthalimide ;    Preparation    of    reduction    products    of 

(P)  193 

Vat  dyestuffs  ;  Manufacture  of (P) 247,  957r 

Kallenbach.   K.     See  Frank,   H 304 

Kalmns,    H.    T.     Cobalt   oxides 253 

Cobalt ;  Preparation  of by  reduction  of  its  oxide. 

.Experiments  on  cobalt  and  its  alloys 261 

and  W.  L.  Savell.     Alumina  ;  Manufacture  of (P)  ..     421 

Raining,  II.,  and  A.  Schleimer.     Wheat  and  its  products  ; 

Composition  of 1106 

See  Neumann,  M.  P 1106,   1109 

Kammerer,  A.   L.     See  Von  Schrenk,  H 833  ■ 

Kammerer,   F.     See  Max,  E 598 

Kanazawa,  C.     Electric-lamp  filaments  containing  cobalt ; 

Manufacture  of (P) 192r 

Kanga,  D.  D.     Lantana  Canwra  ;  An  oil  from  the  flowers  and 

leaves  of 1073 

Kami,  A.     Wool ;  Action  of  formaldehyde  on .     Note     • 

on  the  constitution  of  wool 251 

Kantorowicz,  H.     Petroleum  oil  and  mineral  wax  ;  Analysis 

of 66 

Kantorowicz,  J.     Adhesives  giving  with  cold  water  strong 

cementing   masses  ;    Manufacture  of (P) 879r 


NAME  IM>K\ 


41 


PAOK 

Kapellc,   II    C.     Porcelain  kilo  (P)  1009 

Kaplan.   .1       SM   Gordiu.   »     M  12*1 

Kaplan,  m    i      Oalrulo  cells  (l">  1°17 

K.r.ni.ij.n     s      Petroleum  oil  tractions;  >i«->  iiK-  heat  "i 

heavj    — at  high  temperatorea  isa 

i   .i    i'     Sm  Guthrie,  B BM 

Kar.zag  L   and  ■.  Kopjtachnl       IcaUeolortdeaofhydroxy- 

ProdUoMon  ol  (P)   MSf 

Copotsohnl,  B -J  17,  3.1 

Eardoa,   M.     Anthracene  derivatives  ;    Preparation  of 

(?) 155 

Antliraei'iie  dyeetufra  ;  Manufacture  of  Tit (P)         oti 

tat  ihiviuiN  ol   tlio  naphthalene  series;   Preparation 

,„  (P) 1045,  1084 

SM  Uebermann,  C 956 

Karoly.  A.     Amber  oil  436 

Karplus  und   Beriberger.     Leather;  Cleaning  goods  made 

ol  cashable  (P)    * 

Karr,  C.  P.    Zinc  bronse,  2Zn,108n,88Cu ;   standard   test 

liar-,  ol   the 1°12 

and  J.  M.  I'laniury.    Lnmlnous  composition  (P) H62 

Karrer,  P.     Set  M.i-i.r,  Lucius,  und  Itruning  502,  M6r,  1075, 1226r 
Kassner,  G.     Oxygen  and  nitrogen    The  Plumboxam  process 

tor  separating  - —  from  air 2a4 

Kast,  H.     Metals  and  metallic  oxides  in  a  minutely  divided 

state  ;    Preparation  of (P)  205 

Set  Gerngross.  0 439,  613r,  807r 

Katayama.  T      Petroleum  from  llioritau,  Formosa;  Study 

of   the    crude 683 

Kanrfmann,  A.,  und  t'o.     Set  Mandelbaum,  R 668r 

Kanller,  F.     Amvl  acetate  and  its  homologues  ;  Product!. .n 

of (PI 890r 

and  A.  Klages.     Mercuric  chloride  .  Process  and  apparatus 

(remaking (P)    137r,   lS7r 

Kaufmann,    A.     Aminolcetones    of    the    quinoline    series ; 

Preparation  of (P)    277 

Kaufmann,  P.  '  Dyeing  cotton  and  linen  with  vat  or  sulphide 

iflt  .  Machine  for  —  (P> 418 

Kaiiimann.  R..  and  H.  Vieth.     3.3 -Diamino-4.4'-dihydroxy- 

uaenobenMne-fonnaidehyde  sulphoxylate ;  Prepar- 
ation ol  stable  solutions  of (P) 438 

Kav.     F.    \V.    and    A.    Morton.     Benzo-nor-p-ruenthane ; 

Derivattves  of 1027 

Kaye,  (J.  \V    i       Metals  ;  Cathodic  spattering  of 868 

Kaye,    1..    F  .   and    British   Silicate   Engineering  Co.,   Ltd. 

Bricks,    artificial    stone,    and    similar    products ; 

Manula.  ture  of (P) 486r 

Mixers;    Rotary and  like   machines,   and   process 

for   mixing   bltnminoos   material  with  stone  and 

583 

Kayser.     Tar  and  its  derivatives;  Applications  of ..    1150 

Keane,  0.   A.     SM  Lunge,  G 1175 

Kcdesdy,    E.     sulphurous  acid  ;   Volumetric  determination 

of  free 615 

Keegan,  J.     Plant  fertilisers  (P) 1102 

Keegan,  P.  Q.     Plant  chejuistry  ;  Notes  on 1112 

Keeney,   R.   M.    Chromium,   tungsten,   molybdenum,   and 

vanadium  ores  ;   Electric  smelting  of 358 

St*  Lyon.  D.  A 714 

Ecctman.  B.     £«■  Deutsche  Gasgluhlicht   A.-G 789 

Kehrruann.  F..  and  others.     Azine.  azoxine,  thiazlne,  and 

quinone-iniiue  dyestuifs  ;  Constitution  and  colour 

of 687 

Kellberg.  I.  N.     See  Burgess,  G.  K 1156 

Keller,  C.  A.     Ferrochrominm,  pure  elu-omium,  and  other 

metals  :   Eleetrometallurgical  manufacture  of 

from  slags  free  from  iron  (P)    204.  871r 

Metals  :  F.leetrieal  treatment,  melting,  and  retiulng  of 

(P)   1015r 

Pig   iron  :    Manufacture   of (P) 868 

Keller,  E.     Anode  residues  ;  Process  for  treating (P)  1015 

Keller,  K.     See   i Jes.   I.   Teerverwertung 758r 

Keller,   O.     Ipecacuanha  :   The  alkaloids  of 331 

Keller.   V.    O.     Producer   gas  ;   The   Hilger  rotating   grate 

generator  for 1 144 

Eelley,  W.  P..  and  A.  K   Thompson.     Soils  ;  Organic  nitrogen 

In  Hawaiian 27" 

Kellogg,  J.  H.     Cereal  coffee  or  coffee  substitutes  and  process 

for  making  them  (P) 39r,  498r 

Extract  for  use  in  preparing  beverages  and  the  like  : 

Manufacture  of  a  powdered (PI 803 

Kelly.    E.    C.     Separating    liquids    of    different    densities  : 

Apparatus  for (P) 907 

Kelly,  T.  D.     Waterproofing  and  insulating  composition  (P)     33 

492r,  C05r 

Kelsey,   >.   1;      Mill  or  retort  (P) 540 

Eemmerich.  W.  E.     Sodium  perborate  ;  Stabilised (P)     789 

Kemmler.  A .     s  e  Graeger.  E 746,  828r 

Kemner.  W.     Palm  oil;  Mechanical  separation  of ..      146 


Kempf.  It.     Extraction  with  ethyl   acetate  ;  Apparatus  for 

,  for  use  in  examination  ol  iron-gall  Inks  ....     806 

see  Olnnd,  V* 6*' 

Kempter.  F.     Rubber  and  other  gun  in  ..f 

from  trenjeUbla  Mam  1  (Pi   M,  Uli 

Kendall,    J.    A.     Alkali    ehl.irid. •  ,    Production    of    various 

products  from (P) 22.   485r 

see  Swan.  7.   W BB 

k'.n.lall.  It    II.     Metalliferous  sands  or  slimes;  Treatment 

ol  (!•) »0 

Kennard,  F.  H.     8—  OonghUn,  M.  F 091,  Ml,  1168,  11M 

Konney.  It.  M.     Ste   Ljtm,    D     I     11* 

Kenny,  H.  C.    S»  Bennett,  1     W 1012 

K.ut.  ft.  W.     Coloured  reliefs  for  use  in  preparing  cin.niato- 

graph  lihns  ..r  other  transparencies;   Production 

of- — (P) 

Photographic  printing  paper  and  transfer  processes  (P)     221 

Kerb,  J,     8u  Neuberg,  C     37,  501,  608 

iaty,  Wolf,  es  tea  Vegyeeietl  Gyir  R.  T.    8m  Bugarszky, 

Kerkovius.  B.     .Sec  Dlmxoth,  0 957 

Kern.  B,  F.    Cyanide  solutions.  Electrolysis  of—  -  ....     857 
and  M.   ti.   M.rris.     Copper-nickel  matte;  The  roasting 

of  ' 142 

Kern.  L.     Refractory  material  with  large  pores  for  niters 

and  other  uses  ;  Preparation  of (P) 849 

Kerpely,  C.     Manures  :  Results  of  drilling  in  Hungary       35 

Kerr,  G.  A.     Mangrove  ;  Determination  of in  admix- 
ture with  other  tanning  materials 152 

Tanning  materials  ;  Colour  valuation  of • 1163 

Kerr.  R.  H.     Fats  ;  Detection  of  nickel  in 362 

Kershaw,  J.     Set  (iarstang,  T 849 

Kerstein.  H.     Set  Meyer,  F 548 

Kertesz,    A.     Cloth ;    Preparation    of for    testing    its 

resistance  to  wearing  (P) 120^ 

Kessler,  R.     Zinc  blende  or  other  sulphide  ores  ;  Mechanical 

furnace  for  roasting ami  for  treating  chemical 

compounds  with  compressed  air  or  gases  (P)  ....     360 

Keswick.  J.  I.     See  Maedonal.l,  J.  M 1089 

Kettenbach,   K.     Sm  Wttst.  F 27 

Kettle.  J.  D.     See  Cocking,  T.  T 843 

Keyes.  D.  B..  and  C.  James.     Samarium  ;  Double  sulphates 

of with  sodium  and  ammonium 482 

Kickton.    A.,  and    R.    Murdlleld.     Port    wine  ;    Substitutes 

for   genuine .     Spanish   (Tarragona),    Grecian, 

Californian,  and  Cape  port  wines 658 

Kiefer.  K.     Filters  (P)    632,   908r 

Kielbasinski,  S.     See  Ostromysslenski.   1 766 

Kiene,  K.     See  Rosenthaler,  L 1026 

Kieser,  W.,  and  General  Electric  Co.     Water  ;  Apparatus  for 

removing  air  from (P)  662 

Kljner,  X.     Alkvlidene-hydrazines  :  Catalytic  decomposition 

of *     Hydrocarbons  obtained  from  citral  and 

citronellal  1222 

Set  aim  Kishner. 

Kiliani.  H.     DigitaUnum  serum    1071 

Digitoxin  and  gitalin 21'". 

Kilpi.    S.     Alcohol  ;   Action  of   hydrochloric   acid   on 111". 

Kimball,  G.  S.,  and  M.  W.  Borders.     Tanning  hides  ;  Process 

for (P)  326 

Kincaid,  H.     Phosphorus  ;  Biochemical  significance  of 937 

Kind,  R.     See  Eitner,  W 1021 

Kind.  W.     Sodium  perborate  in  bleaching  ;  Value  of 1152 

Kinemacolor  Co.  of  America.     See  Fox.,  W.  F 1227,  1227 

King,  E.  S.,  and  Head,  Wrightson,  and  Co.,  Ltd.     Mills  for 

grinding,  crushing,  and  pulverising  ores,  etc.  (P)     319 
King,    H.,  and   F.   L.   Pyman.     Glycerviphosphates  ;   Con- 
stitution   of    the .     Synthesis    of    »-    and    a- 

glycerylphosphates  665 

King.   J.,   and   others.     Furnaces  ;    Gas-heated (P)  . .     926 

King,  J.  C,  and  A.  Wilkins.     Ore  pulp  ;  Centrifugal  filtering 

or  dewatering  machine  for (P) 360 

King,  P.  H.     Fuel  suitable  for  internal-combustion  engines  ; 

Manufacture  of (P)     853 

Kingscott.   P.    C.    R..    and    R.    S.    G.    Knight.     "  Organic 

analysis  ;   Methods  of  quantitative " 1077 

Kinnear,  J.  B.     Combustion  products  and  steam  ;  Generation 

of  mixed under  pressure  for  power  purposes  (P)    853 

Kinnison,  C.  S.     Ferric  oxide  ;  Reduction  of when  used 

as  a  colouring  agent  in  pottery 1049 

Plasticity  method  ;   A  study  of  the  Atterberg . . . ._  104S 

See  Bleininger.  A.  V "8,  81 

Kinziberger    und    Co.     Coumarin ;     Process    for    preparing 

: <P) loss 

Hvdrosulphites  ;     Manufacture    of    anhydrous (P) 

643,  921r 
Kippe.  O.     Briquetting  ores  and  flue-dust  using  as  binding 
agent  the  dust  recovered  in  purifying  blast-furnace 

gases   1094 

Kipping.  F.  S.     Annual  dinner  ;   Speech  at 727 
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Kirchhoi.  F 

Rubber    solution* 

viscosity  of ■  ■••■••:  ■  • :  ■ " 

KirTr^   "Ttt'Srt^-iii-i-.-    4M 

Meyer 

Kirk,  J.  H 


Influence   of   the   soivem    ™    —     g3g 
' '. '. '. '.     "57 


V,:    ,      l.udLk      ,nimul  fibrou*  *.**  .     1B3 
-for  use  as  a  fertiliser  vri 


Knirs  <'      See  Siemens  tmdHalsW  A--' 
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424 

980 
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Knorler, 


oxygen 


OX} gen,        -» _x 

iUL  rt  atmosphere  (P) 

.     . .  .      O^.-.n  acK  If 


pulverising,  and  like  mills  (P)  . 

uical  reactions  sensitive  to  air  c 

Process    for    carrying    out  m    a~     ^ 


-<P> 


heating,  and  heating  of 


1001 


736 
63 


Blake, 
effecting 


Kirpal, 

Kirschner. 

f 

Ki-hncr. 


G56 
570 
302 


Combustible  mixtures 

ip)       

Steam  generation,  feed  water 

liquids  generally  (P)    . .  ■  . 

-team  :  superheating  — —  (PI  •  • •  ■  •  • ■  •  ■  •  ■  ■  • 

Kiroff    ^^^'^ 

A„i  ihe — -  in  substances  containing  sulphur      . ,  ■■■ 
M      Filtering,   removing   gases   from,   and   dis; 

-.unrated      and      unsaturated by      P°|aK1  0o2 

permanganate    

Str  also  Kijner.  „„„„,,„ ..1104 

Kita.G     Yeasts;  Assimilation  of  maltose  by  •••.„'.        585 

Kitchen   J.  M.  W.     Fuel  wastes;    Utilisation  of P..     £<» 

Garbage  j   Process  for  utilising (P) „63 

S£  Z^JSSSAr  "^  '■  ■  1"a,ment  »  143 

Kittl  E  Higrftempe'raturer/Meth.'xls  of  research  at—, 
K'tt''  and  the  high  temperature  microscope  ■••  —  —  •• 
Kjellberg.  O.     Electrodes  for  dectric  welding  or  soldering  .^ 

Preparation  of \.r> ■ nitrites  and 

Klaeser    M      Nitrates;    Reduction  ot to  nitrites  ana    ^ 

137r,137r 
....    750r 


lisei  and  its  manufacture  (P) ■  • 

ieetvlation  of  some  organic  compounds  , . . 
Knoevenagel,  E.     Acei        ""J". „„„,u  or  derivatives 


Fertiliser  and  its  manufacture  (P) 
Knosei,  a.    ,_       A.-Htvlation  of  some  orgamc 

■SSBES  W3SS5  of  compounds  or  derivatives  of 

.**.-■  if.mi'nnliini   r»f   (t   ) 


333r 

23 

978f 

102 

349r 

308r 


\cetvlcellulose  j   Manufacture  of 
-ScS^^^^T^'or   ' 

.BrSSo^vaferyiurlV^p^Sor.'1  '^  acetyl-    ** 

a-Bromoisovalerylurea        Preparation         &M 

salicylate  of  —  <Ek,—  ni  L^1(P) 640 

Process  for  Prerarmg^  ^ 

Cuprlc^lVcrfeiio  HSK?S££tff  »    ' 


lluiose'esters  ;   Manufacture  of  - 
cellulose  esters  of  organic  acids; 


„  ^ieS^h,;«- ^para 


?..°iZT.(  with'  tannin';'  Preparation  of 


V. 


ammonia  by  bacteria 


Klages,  A.     See  Kaufler,  F. 


Mercury  paranucleinatc 

compounds  ot n 

Knowles.  T.     .See  MMurray 

"3.,  Ltd..  ami  »v.  ...  ";- 
Electrolytic  production  of       - 1 
The  fixation  of  atmospheric 
Reversing  regenerative 


916 


Knowles  Oxygen  Co^,  Ltd,, and  RX^-     Hydrogen  -  354f 


Knox, 
Knox, 
Knox 


of 


I'.TO 
(P)    906 
America. 


KiarV'Sneous  acid  ;  '  Process  for  distilling  crude  ^ 

(p)    0^9 

See  Chem.  Fabr.  Griesheim-Elektron - 

Portland    cement 


IwV''  Pap£r  criMdei   Alkaloids  of 

Klein  A.     M*  industry;   Progress  in  the  chemical  — 

Klein     A.   A.,   and    A.     J.     PhfUrpa 
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Mayer.  B.     >  I  Soc.  pour  Tlndustrie  Chimique  a  Bale  . . 
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state  (P)  981 

and  A.  Puech.     Water;   Means  for  filtering in  reser- 
voirs (P) 610 

Piisehel,   A.     Celluloid,   acetylcellulose,   and   like    articles; 

Cleaning  and  renewing (P)     '  20,  196r 

Pugh,  M.  R.     Corrosion  of  cast-iron  pipe  ;   External . .     965- 

Pukall,      W.     Silicates,     aluminates,     stannates,      ferrites, 

ehromites,  manganites,  titanates,  and  zirconates ; 

Syntheses  of 863 

Pulse-meter  Engineering  Co.,  Ltd.,  and  J.  Bjornstad.    Filters  ; 

'     Mechanical (P)    849 

-■ .    Harlow,  T.  G 546,  663 

Pure  Coal  Briquettes.  Ltd.     Coal  briquettes  ;    Manufacture 

of <P)   , 852 

Purvis.  J.  F...  and  T.  It.  Hodgson.     "  Water,  sewage,  foods, 

and  other  substances  ;    The  chemical  examination    , 

of "  1077 

Puschmann,  W.     Coke  ovens  ;    Process  and  apparatus  for 

charging (P)    344 

Pyhalii,   E.     Naphthenic  acids  ;    Behaviour  of in  the 

refining  of  kerosene  oil 781 

Naphthenic  acids  from  different  petroleum  distillates. .  •  634 
Naphthenic  acids   of  high  molecular  weight  in   Baku 

petroleum  oil : 739 

Rubber  ;     Methods    for    preparing    artificial from 

different  raw  materials,  including  petroleum  . .       1216 
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I'AI.I. 

I'vnoin,   K     I        Ihiphi.atulni    tnu-Ttiittliti  :     Alkaloids  of- 765 

'     See  <-..rr.  K    II  I'M 

See  King.   II    065 

3m  WaUoora     11    -      iu2,  219,  889 

Pyne,  K.  It.    Ooppel ;  Formatl anbM  '"  the  ddotoolytlc 

r.  lining  of 066 

I'vr.ch.  J.     Dyeing  ami  sizing  warps  tod  apparatus  therefor 

fP)  1000 


Q 

Quant,  E      Papain;   Bacteriological  parity  of 843 

QnartaroH,  v.    Magnesium  salt*  .    \.  t <■  -n  vi on  compli  \ 

apcflinds  of  aluminium,  iron,  and  bismuth  with 

organic  Bubstanct  a      591 

(Jueneau.   A.    L.   J.      Pomace;      Electric for  reducing 

area  (P) 1014 

line;  Condensation  of (P)   143 

and  Queneau  Electric  Zinc  Furnace  Co.     Zinc  ;  Metallurgy 

of (P)   1095r 

Quick,   A.   S.,  aud  M.   Bartholomew.     Plastic  composition 

ir yeast  iP)  196 

Quilici.  P.     Set  Caubel,  A 974 

Quinaux.  H.     See  De  Cosmo,  J 191r,  304 

Quooe,  F.     See  Hofmann,  K.    \ 742 


Kaabf,  W..  and  E.  C.  Post.     >ugar  juices;    Apparatus  ior 

extracting (P)  367r 

ltabak.    F.     Hops  ;     Aroma  of .     Tlic   volatile   oil   in 

relation  to  the  geographical  sources  of  hops  ....     707 

Rabaut,  C.     SseAloy,  J 885 

Kabbidge,  P.     Accumlators  ;    Solution  for  the  cells  of  lead 

(P)    322,  651r 

Electric  dry  batteries  ;    Preparation  of  absorbents  for 

use  in (P)    89,  265r 

Rabcnalt,  8    H.,  and  Gould  Storage  Battery  Co.     Battery 

plates;    Treatment  of (P)     928 

Rad.  C.    Tiles;    splitting  of by  frost  485 

Radaeff,  I.  Incrustation  in  boilers  and  the  like  ;  Pre- 
vention of (P) 407 

Radcliff,  8.    Radium  from  the  Olary  ores ;    Extraction  of 

229 

Radcliffe.  B.  S.     Cobalt-uranium  colours  for  pottery  glazes  ; 

Some 1050 

Porcelain  body  ;   Influence  of  calcium  and  iron  chlorides 

precipitated  in  a ■    1049 

Radiant  Heating.  Ltd.     S«a  McCourt,  C.  D 68,  69 

Radiogen-Ges.   m.  b.  H.     Radioactive  preparation  (P)    644 

Rae,  W.  X.     Set  Joseph.  A.  F 991 

Rafn.  R..  and  6.  E.  Schmidmer.     Coating  flexible  objects  of 

organic  origin  with  metal  (P)      747r 

Ragg.  M.     Rosin  driers  and  other  metallic  resinates 208 

Ragot.  E.,  and  P.  Pierre-Hervotte.     Gas  producer  (P) 129r 

Gas  producer  for  raw  fuels  (P)  68 

Rahn,  O.     Soils  ;    Bacterial  action  in as  a  function  of 

food  concentration  and  of  insoluble  organic  matter    560 

Rai,  H.     See  Donnan.  F.  G 1018 

Rainey,    L.    B.     Fire-clays:      Weathering    of in    the 

manufacture  of  face  brick  and  paving  brick 1048 

Rakshit,  J.  N.     Sucrose  ;   Determination  of in  presence 

of  lactose  and  in  milk  preparations 497 

and  S.  X.  Sinha.     Spirits:  Tableofspeciflcgravitiesof 

for  use  with  Bedford's  tables  (paper  withdrawn  and 

cancelled,  page  619)     288 

Rakusin,  M.  A.      Paraffin    wax  ;   Separation   of from 

petroleum  oils  by  cold  methods  684 

Ralph,  G.  J.     Firedamp  :    Electrical  detection  of ....   1082 

Ramage.  A.  S.     White  lead:    Manufacture  of (P)  149,  430r 

and  Chemical  Development  Co.     White  lead  ;  Manufacture 

of (P)   757r 

and    International    Color    and    Chemical    Co.       Paints, 

enamels,  etc.  :    Manufacture  of (P)     208 

and  others.     Cineol :    Production  of  a  peroxide  from 

(PI    844 

Oxidising  compounds  and  producing  tcrpene  peroxide  ; 

Process  for (P)     844 

Terpene  peroxide  ;    Production  of  — —  (P)    844 

Ramen,    A.     Iron :     Precipitation    of from    solutions 

containing  zinc  and  iron  (P)     4S9r 

Ore-bricks;    channel  furnace  for  burning (P)    ..    361r 

Sm  Be-kow.  K.J 426r,  871 


I'K.I 

Ramsay      V      \       Lime-nulphur    aprays;     Preparation   and 

oompotltion  of 602 

Ramsay,  A.  L.     See  HcTavlah,  Ramsay,  tod  Co 350 

Ramsay,    \v.    Chemical   product        Supply  of .     I 

mil    i  134 

Niton  (radium  •  manation)  ss  ■  therapeutli    ig  ul        .  666 

Oxygen    e, intent    of    gases    from    pM-ting    pyrit. 

cussion    IIS 

K.  in-.     ,i,  -trnetor  (I'l    

Ramsdcn,   W.   T.     Hrcwt  r-'   worts;    Caramelising (P)    J7:; 

Wort;   Apparatui  for  extracting (P) 65S 

Kane,    A.     Lsevulose ;     Formation    of    formaldehyde    and 
carbon  monoxide  by  the  action  of  ultra-violet  rays 

on 

Ranee,  ll.    Set   Edwards,  K.  B 

Band,  C.  C,  and  H.  G   Schurecbt,     "Maze;  A  type  of  crystal- 
line -      at      i  , looo 

Randall,  W.   W.      Set   I',  niiini.iii.   W.   B.   D 1171 

Randies,  w.  It      See  Hind,  H.  ] 166 

RandoIiih.il.  ll.    Ceramic  materials ;   Manufacture  of 

(P)  hi 7, 

Sea  Malinovsky,  A L009r 

ltaney,  .1.  11.     Sea  Laird,  B    I 1197 

ime-ver  Mehr  Ma  hint       I        Ltd.     See  Hobbs,  J.  E. 

Rapke,  J.     Sec  Kurnakow.  JJ 

Rapp,  E.  W.     See  Long,  ' -.   I) 970' 

Rappard,  H.     Paint  ior  protecting  iron,  wood,  etc.,  from 

sea  growths;    Manufacture  of -(P)      974r 

Raschlg,  P.     Distillation  ;    Process  and  apparatus  for  con- 
tinuous   (P)    

Reaction  or  absorption   towers ;    Filling  material  for 

(P)    907 

Rasmussen,  M.  P.     Sea  Damgaard,  P.  P 132 

RatclitT,  T.  and  W.     Furnace  for  melting  metals  (P) 

Rath,  c.     Hash-filter  for  separating  beer  wort  from  strains  (P)     563 

Rath,  E.  J.     See  Chem.  Fabr.  Gricsheim-EIcktron    19r 

Rau.  A.  J.  and  J.  A.     Dyeing  apparatus  (P) 1006 

Dyeing    and    otherwise    treating    cloth    with    liquids  : 

Machine  tor (P)        418,  1085r 

Rauch,  H.     See  Lcuchs,  H 100> 

Rauzieres.    Q.     Explosive  (P)       614 

Ravautte,    A.,    and    others.     Drying   apparatus ;     Vacuum 

(P)    737r 

Ray,    R.    C.     Boron;     Amorphous ,    and    magnesium 

boride   1008 

Raymond,  F.  V.     Kauri  gum  and  other  gum  resins  ;   Treat- 
ment of (P)     208,  93! r 

and  others.     Fibres,  gums,  and  juices  from  fibrous  plant-  ; 

Apparatus  for  obtaining (P)     1006- 

Raymond.  G.  M .,  Gt.  R.  Mumma,  and  C.  W.  Raymond  Co. 

Brick  dryers  ;   Gas  furnace  for (P) 1207 

Raynaud.  A.     See  Ducelliez,  F 310,  787 

Set  Gay,  1 742- 

Raynaud,  F.     Date  palm  ;    Products  derived  from  the 1109- 

Rea,  F.  W.     See  Letts,  E.  A 570,  938 

Read,  A.  A.,  and  R.  H.  Greaves.     Copper-aluminium  alloys  ; 

Influence  of  nickel  on  some ■     316 

See  Arnold.  J.  0 423 

Reader,  C.  L.  de  W.     Spraying  viscous  materials  such  as  tar, 

molasses,  etc.  ;    Apparatus  for (P) 241 

Reaubourg.     £as  Demesse     ■. 843 : 

Rcbsamcn,  H.     See  Fischer,  0 306 

Reckert,  F.  C.     Set  Gooch,  F.  A 44 

Redman,  L.  V.,  and  others.     Phenol;  Determination  of 

in  presence  of  hexamethylenetetramine  and  formal- 
dehyde         346 

Resins  ;  Synthetic 149- 

Redwood,  B.     Oil  fuel ;   The  future  of 66 

Reed,   E.   W.     Calcium    acid   phosphate ;    Manufacture  of 

(P)    976 

Reed,  H.  C.     Tanning  materials;    Colour  valuation  of 493 

and  A.  Schubert.     Tanning  materals  ;    Pentoses  in 

and  the  detection  of  mangrove   558 

Rees,  W.  J.     Fuel ;    Discussion  on 672- 

Reese,  C.  and  J.  Drost.     Water  ;  Colorimetric  determination 

of  lead  and  copper  in  drinking 661 

Reese,  P.  P..  and  E.  L.  Diehl.     Alloy-steel  scrap  ;  Method  of 

treating (P)  1013 

and  others.     Steel ;    Manufacture  of (P)      89r  - 

Refrigerator  Corporation.     See  Molesworth,  C.  E 341 

Regal.  A.     Plastic  I  ially  for  insulating  purposes  ; 

Manufacture  of  - — -  ( P)   974 

Regester.  S.  IT.     Coal ;    Oxidation  of  sulphur  compounds  of 

and  of  nitrogen  in  the  bomb  calorimeter,  ami 

the  correction  to  be  applied  in  determining    the 

calorific  value   1041 

Reibling.    W.    C.     Cement     aanu    brick:      Natural . 

Iwahig  Penal  Colony  raw  materials   115.". 

and  F.  D.  Reyes.     Portland  cement  raw  materials  from 

Nags,  Cebu  :    Efficiency  of 1155 
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Reirhhuld.  Flugger  und  Booking.     See  Beriuger,  E SSSr 

Reid,    D.    E..    and    Eastman    Kodak    Co.     Acetyleellulose 

solutions;     Manufacture   of (P)       640 

Cellulose  compound  (photographic  Mm)  (P)    1227 

Beid.  F.  R.     See  Skinner.  J.  J 560 

Reid,  W.     Clarifying  apparatus  lor  liquids  (P)   1170 

Reid.  W.  F.     Annual  dinner  :    Speech  at 727 

Annual  meeting  proceeding     780 

Chemical  products  ;    Supply  of .     Discussion USE 

Monazites  from  some  new  localities.     Discussion 50 

Rekde,  E    E..  and  J.  Zajic.     Copper  :    Method  of  welding 

(PI    794 

Reik.    R.     Yeast;     Collection    of from    fermentation 

vats  (P)   21?. 

Beindel.  R.     Porcelain  ;  Observations  on  the  burning  of 550 

Beinohl.  D.  C.     tires:    Apparatus  for  treating (P)  88,  600r 

tires  ;    Treatment   of to  separate  precious  metals 

(P)  87.  600r 

Settling-tank  and  Mter  for  ore  pulp ;  Combined (P)      87 

Reinold.  F.     Briquetting  coal,  coke,  etc..  by  means   of   dry 

paper  flock,  etc  :  Process  for (P)   17r.  191r 

Rei-,  J.     Blast-furnace  (P)    320 

Beisenegger.  C.     See  Wieland.  H 955 

Reisert,  H.     Filters  (Pi     «:. 

Ri  i—ert.  A.     Indigos  :    Preparation  of  substituted . .     347 

Reitlinger.  O.     Electrolysis  by  direct  current  ;    Influence  of 

superimposed  alternating  current  on 600 

Reitz.  H.     See  Cham.  Fabr.  Griesheim-Elektron    188r 

Reitzenstein.  F..  and  R.  Fitzgerald.     Azoxy-compounds  and 

the  action  of  dinitrophenylpyridinium  chloride  on 

sulphonated  substances.      956 

Remington.  J.  S.     "  Science  and  the  miller  "  946 

Remmert.  P.     See  Simonis.  H 218 

Benard.  G.     Petrol  and  similar  hydrocarbons ;    Autoclave 

apparatus  for  transforming (P) 345 

Petroleum   and   similar   hydrocarbons  ;     Conversion  of 

into  products  of  lower  boiling  point  (P)  ....     412 

Rennerfelt.  I.     Furnace  :    Electrometallurgical  arc (P)    599. 

796r,  8S7r 

Furnaces  ;  Electric (P) 837 

Rennie,  E.  H..  and  A.  E.  Dawkins.     Brucine  :    Interaction 

between  nitric  acid  and in  presence  of  metallic 

nitrates  764 

Renshaw,  R.  R..  and  R.  B.  Stevens.     Phosphates  of  2.3- 

distearin 940 

Reol.  J.     See  Soc.  de  Constructions  Mecaniques  d'Alais  ....    5tlr 

Republic  Manufacturing  Co.     .See  Peabody.  J.  C 146 

Resch.    W.     Dyeing,    bleaching,    centrifuging,    etc.,    textile 

materials ;    Apparatus  for (P)     589 

Resines,  J.     Separation;    Centrifugal  process  of (P)..     681 

Resisto-Electrical  Manufacturing  Co..  Ltd..  and  C.  Ruzickn. 

Electrical  resistance  materials  ;   Production  of 

(P)  650 

Reuleaux.   J.,   and   A.    Laughlin.     Furnace ;     Regenerative 

(P)    780 

Renter,  B.     See  Meister,  Lucius,  und  Briining 502 

Beuter.  B.  E.     Fats  and  oils  ;    Process  and  apparatus  for 

decomposing (P)      603r 

Fatty  acids  ;    Bleaching  of (P)    603r 

Reutter,  L.     Cocoa  ;    Examination  of  stabilised ....     802 

Resins,  etc.,  used  in  embalming  in  Egypt,  and  Carthage, 

2000—800  B.c 930 

Reverdin,  F.,  and  A.  de  Luc.     w-Anisidine  and  dimethyl-/«- 

anisidine  637 

and     K.     Widmer.     m-Aminophenol     and     m-anisidine ; 

Xitro  derivatives  of  the  acidyl  derivatives  of 855 

Azo  dyestuffs  from  nitro-m-anisidines  ;    Comparison  of 

the with  those  from    the    corresponding  nitr- 

anilines  855 

!;•  ■ .]'.  C,  and  G.  A.  Payne.  Sucrose  and  lactose  in  con- 
densed milk;    Determination  of by  means  of 

acid  Mercuric  nitrate   1 166 

Reyes,  F.  D.     See  Beihling,  W.  C 1155 

Beynierse,  A.     Milk  ;   Apparatus  for  sterilising,  pasteurising, 

and  condensing (P)     842 

Reynolds.  A.     Gas  furnaces  of  the  Siemens  type  :   Reversible 

regenerative (P)   632 

Revnolds,  C.  51.     Briquettes  and  other  articles  ;   -Manufacture 

of (P)    909 

Reynolds,  E.  H.     Grain  ;    Purification  of (P) 371 

Reynolds,   J.   H.    Dyeing  in   Scotland  ;    History  of . 

Discussion    464 

Rhead.  A.  V.     See  Parker,  A 1000 

Rhi-inberg.  J.  and  E.  Colour  photography  and  colour  print- 
ing (P)    1116 

Rheinboldt,  H.     See  Wedekind.  E 787 

Rhodes,  F.  X.     Portland  cement  manufacture  at  Limestone 

Island  ;  Plant  and  method  of 201 

Rhodes,  J.     See  Higgins.  W 419r 
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Bhys-Davies.  W.     Wool  or  other  fibrous  substances,  skins. 

hides,  etc.  ;    Treatment  of to  destroy  anthrax 

or  other  disease  germs  (P)   477 

Riban.  J.     Phosphates  and  oxides  ;    Action  of  phosgene  on 

*4 

Riblie,  F.     Volcanic  and  other  fusible  rock  ;   Manufacture  of 

industrial  products  from (P>     965r 

Ribbert.  M  .  A.-G.     See  Sunder.  C 252 

Riblwrtsche  Braunkohlen-.  Brikett-  u.  Tonwerke.     Filter  for 

sludges,  especially  lignite  sludge  (P)  14 

Riboud,  E.,  and  C.  Ahnert.     Dextrin;    Production  of ■ 

from  starch  of  cassava  root  (P)    327 

Rice,  G    S.     "Coalmines;    Notes  on  the  prevention  of  dust 

and  gas  explosions  in "     378 

Rice.  J.  D.     Paper  pulp  ;    Apparatus  for  preparing (P)     132 

Rich    M.  C.     Alfalfa:    Manufacture  of  syrup  and  other  pro- 
ducts from (P)     935 

Richards.   A.     Tin;    Recovery  of by  conversion   into 

volatile  tin  compounds  (P)    101 4 

Richards.  F.  R.  G„  and  M.  A.  Adam.     Iron  or  steel ;    Pre- 

vention  of  oxidation  or  rusting  of (P) 1160 

Richards,  I.  W.     Carbon  and  graphite  ;    Heat  resistivity  of 

352 

Zinc  ;    Electrolytic  deposition  of 1012 

Richards.  P.  A.  E.     Fluorides  ;    Action  of  weak  acids  on 

soluble 690 

Richards,  T.  W.,  and  F.  Barry.     Still  for  the  exact  measure- 
ment of  boiling  point  during  fractional  distillation     944 

and  J.  W .  Shipley.     Benzene  ;  The  freezing  point  of 

as  a  fixed  point  in  thermometry    1036 

Richardson.  F.  W.     Aldoses;    Estimation  of by  means 

of  sodium  hypoiodite.     Discussion    949 

Richardson,  If.  and  E.     Soldering  composition  (P)  86 

Richardson,    W.    W.     Separating   materials   by   centrifugal 

force  ;    Process  and  apparatus  for (P)  850 

Richeson.  L.  M.     See  Oberfell,  C.  R 151 

Richet,  C.     Lactic  ferment ;    Lack  of  hereditary  accommo- 
dation of in  feebly  nutritive  media   761 

Richfield  Oil  Co.     See  Gillons.  G.  H 191 

Richmond,   H.  D.     Milk ;    Composition  of 708 

Richmond  Gas  Stove  and  Meter  Co.,  Ltd.     See  King,  J 926 

Richter.  A.     Briquettes  of  carbonaceous  material :    Manu- 
facture of with  aid  of  waste  sulphite  liquor  (P)  1043 

Richter,  E.     Berberine  and  its  determination 764 

Richter.  F.     Hydrocarbons  ;    Purification  of  liquid (P)  741r 

Richter,  G.     Tunnel  kilns  or  furnaces  for  tempering,  cementa- 
tion, and  like  processes  (P)    206r 

.See  stettiner   Chamotte-Fabrik   A.-G.    vorm.    Didier. .    970r 

Richter,  J.     See  Hempel.  W 481 

Richter  und   Richter.     Colloidal  substances  ;    Dehydration 

of (P)   342 

Waste  liquids:    Purification  of and  extraction  of 

water  from  sludges  (P)    663 

Riddle,  R.  X.     See  Ziukeisen,  O.  T 342 

Rideal,  E.  K.     Bleaching  efficiency  in  paper  making.     Dis- 
cussion         730 

Chemical  pulp  ;    Bleaching  of .     Standard  method. 

Discussion    288 

Nickel  tannates.     Discussion     173 

Uranium  oxide  ;    Studies  on  the  reduction  of ....     673 

Rideal.  S.     "  Glue  and  glue  testing  "    1077 

Ridge.  H.M.     Ores  ;  Furnaces  for  roasting  or  drying «  (P)  361rr 

Ridgway,  G.     Filter  for  slimes  pulp  and  the  like  (P)    836 

Rieche.  F.     See  Koepp,  R.,  und  Co 788 

Rledel.     J.     D..     A.-G.     a-Bromo-isovaleryl-/>-phenetidide ; 

Preparation  of (P)      567 

6-Chloro-l-methyl-3-hydroxybenzene-4-carboxvlic  acid  ; 

Preparation  of (P)  807 

oa'-Diphenyl-X-methvl-i-pipcridone :      Preparation    of 

(P)    278 

6-Halogen-l-methyl-3-hydroxybenzene-4-earboxylic 

acids  :    Manufacture  of (P)      984 

p-Nitrosophcnylglycine  ;      Manufacture    of (P)  70,  375r 

Sanfalol    compounds    possessing    sedative    properties ; 

Preparation  of (P) 1075 

Selenium  compounds:    Preparation  of  organic (P)  1172 

Water  ;     Process    for    clarifying and    purifying    it 

from  germs  (P) lOOr 

See  Gans,  K 353r,  353r  . 

Riegel.  M.     Water  and  other  liquids;    Sterilisation  of 

by  means  of  bromine  (P)    564,  610r,  764 

Riegler,  E.     Albumin  ;    Colorimetric  determination  of 442 

Rlesenfeld,  E.  H.,  and  T.  F.  Egidius.     Sulphur  compounds; 

Action  of  ozone  on  inorgan  ic 1046 

and  W.  Mau.     Perchromic  acid  ;  Preparation  of  blue ■     310 

Rietz,  E.     See  Berendes,  R 1226 

Riffart.  H.     See  Tillmans,  J 330,  1105 
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ance of to  corrosion  (P)     554 

Voigt,  A.     Explosive  (P)  614r 
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Volgt,    Oil-producing  plants  and  fan    >.nz 

Volgtlander,    0.    Tungsten;     U  ..i    :.rti.i.  *   at 

objects  of ( P) 

Volsenet,  B.     Glycerol;    Dehydration  ol by  a  fern 

i ring  in  water  

Volck,  W.  ll.    See  Ballard,  W.8 

Voleaky,  it.    8m  Wolosky,  r 

Volkmann,  P.,  and  ids  ; 

Sellow  (P)  

Vollmar,  0.     Waters;    Process  for  purifying  and  clarifying 

potaMi  ,i  ad  ol  net  (P)  663 

Volmar.      >  

Von  Auwers,  K.,  and  P.  Pohl.     I'l.  in  of 

benzalcumaranonefl  into        -   *27 

Voi    Ban       i.    Coke-oven;    Regenerative (!')  4H 

\  mi  Bid*  r,  I'.    See  Vi  a  B1 60 

Von   Boyen,  K.  0.  W.    \  .  and  Waefa    u    I  ei     Inwerke  zu 

Hamburg  J.   Scbllckum   und  Co      Itinera!    wax; 

K>  lining    in. I   i|i  i  nl    rising (P)        

Von  Uraun,  J.     Op  olds  843 

Phenol  bases 83  2 

and  E.  Aust.     Dimcthyl-u-toluidiiic  ;   I'reparation  of  pure 

193 

Von  Degrazia,  J.    Tobacco  resins;  Chemistry  ol 436- 

Von  Demuth,  It.     Spiri t  from  wood  ;  Production  of ..       71 

Vi.nder  H.ide,  H.     Waterproofing  and  tPeathi  r proofing  agent 

for  porous  stone,  etc.  (P)  ....'.  t 

Von  der  Kammer,  J.  and  U.     Malt;    Manufacture  Of (P)  2i:ir 

Von  der  Linde,  C.     See  Albert,  K k:!5 

See  Chem.  Fabr.  von  d.  r  Linde     790- 

Von  der  Linde,  G.     Tin  from  waste  tinned  metal ;  Process  of 

obtaining  the (P)   1214 

Von  Dicsbach,  H.     See  Dadische  Anilin  und  Soda  Fabrik  ....    131  r 
Vnndracek,  R.     Enamels;  Covering  power  of  clouding  agents 

for 647 

Iron-carbon  alloys  ;    Hardness  and  electrical  resistance 

of 095- 

Von    Ehrenthal,    P.     Loading    materials    for    paper ;     The 

behaviour  of to  dyestuffs 858- 

Von  Ehrenwerth,  J.     Dry  blast ;  Economy  of 82. 

Von  Emperger,  F.  Concrete-covered  cast-iron,  a  new  struc- 
tural material   81 

Von  Fellenberg,  T.     Quercetin  in  wine  ;     Determination   of 

im:> 

Von  Friedrichs,  O.     Isomaltose ;    synthetic 328- 

Starch  dextrins  ;    Uehaviour  of to  different  yeasts     328 

Starch  and  the  products  of  its  hydrolysis 327" 

Von  Garn,  W.     See  Meyer,  J 21 

Von    Georgievics,    G.     Wool ;     Adsorption    of   acids    from 

solutions  by 251 

and  A.  Dietl.     Wool ;    Kinetics  of  the  sorption  of  acids 

by 746 

Von  Girsewald,  C.  F.     "  Peroxyde  und  Persalzc  ;    Anorgan- 

ische "  07'. 

Von  Glasenapp,  M.     Mortars  ;  Formation  of  crystalloids  and 

colloids  in  the  hardening  of 0'J4 

Portland  cements  ;    Magnesia  and  dolomite  and 

their  properties  694 

Von  Groeling,  A.  F.  G.  C.  P.  J.  Hydrocarbon  residues  ;  Dis- 
tilling and  cracking  light (P) 586 

Von  Grotthuss,  L.     Tungsten-thorium  :    a  ductile  alloy 26£ 

Von  Grucber,  C.     Separators  (P) 907 

Von  Griiber,  M.     Gas  lighting  and  hygiene 1149 

Von  Hochstetter,  H.     Formaldehyde;   Manufacture  of 

(P)  844 

and    Perth    Aniboy    Chemical    Works.     Formaldehyde  ; 

Manufacture  of (P) 1036- 

Von  Horst,  L.  A.    Hops;  Process  and  apparatus  for  producing 

extract  from  (P)    659- 

Von  Huber,  H.    See  Schwarz,  F 1147 

Von  Djinsky,  M.     Dyestuff  and  fibre  ;   Labile  compounds  of 

■ and  their  application  in  dyeing 747 

Von  Jaraczewski,  L.     Filtering  materials  ;    Manufacture  of 

(P)    906 

Von  Jasinski,  J.     Sealing  and  bottle  wax  ;    Manufacture  of 

insoluble  or  sparingly  soluble  in  alcohol  (P) ..     7u3 

Von  Keder.  H.,  and  others.     Sulphuric  anhydride  ;  Production 

of by  the  contact  process  (P) 831  r 

Von  Kerpely,  A.     Gas  producer  (P)  1082r 

Von  Koch,  C.F.R.     Electric  discharges  in  gases  ;  Method  and 

furnace  for  securing  products  of  reaction  by (P)  265r 

Electric  discharges  in  gases  ;    Production  of  continuous 

or  constant (P) 1162r 

Von  Krannichfeldt,  H.     Acetosalicylic  acid 1114 

Von  Kruszewski,  J.     Charcoal  of  high  absorptive  power ; 

Manufacture  of  active (P) 192" 

Von  Kugelgen,  F.,  and  others.     Detinning  ;   Process  of 

(P)  320' 

Electrolytes  ;  Purification  of (P) 60l 

and  others.     Electrolytes  ;   Heating  molten (P) 31 

See  Seward,  G.  0 555- 
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Von  L-txJelf,  A.     Fermentation  of  polyhydroxycarboxylic 

acid>  ;    Cell-free 368 

Yon  Meyer,  A.     See  Benrath,  A 955 

Von  MorgensU  rn.     Sal  Rossec  1024 

Yon    Naumoff,    W.     Gold    solutions;     Reactions    in    the 

preparation  of  colloidal by  the  formaldehyde 

method,  and  influence  of  carbonic  acid  on  the  form 

ation  of  these  solutions  868 

Van  Oefele,  F-,  and  H.  Schweitzer.     Vanadium-gold  alloy  (P)     969 

Vanadium  and  precious  metals  ;   Alloy  of (P)  ....     969 

Yon  Oswald,  W.     Gas  retorts  ;   Continuous (P) 128 

Von  Pilat,  S.     See  Biluehowski,  Z 1147 

Yon  Possanner.     Paper  sizes  ;    Report  on  commercial 131 

Sodium  peroxide  for  bleaching  rag  half-stuffs  ;    Suit- 
ability of 1151 

Yon  Recklinghausen,  M.,  and  Cooper  Hewitt  Electric  Co. 
Vacuum  in  electric  lamp  bulbs ;  Means  for  im- 
proving a (P)  1004 

See  Henri,  Y 216r,  435r,  498r,  500 

Yon    Rigler,    G.     Milk ;     Artificial   and    process   for 

making  same  (P) 215 

Yon  Schaller,  F.     See  Steinherz,  H 92 

Yon  Schrenk,  H..  and  A.  L.  Kammerer.     Creosoting  industry  ; 

Use  of  refined  coal  tar  in  the 833 

Yon  Schwarz,  M.     Ferrosilicon    141 

Yon  Seldeneck,  H.  F.      See  Lang,  A 89r 

Yon  Steinwehr,  H.     See  Jaeger,  W 712 

Von  Suess,  F.     See  Maschincn-  u.  Waggonbau-Fabriks  A.-G. 

vorm.  Schmid   500,  565r 

Von  Tarnow,  I.  B.  T.     Explosives  ;    Manufacture  of (P)   569 

Yon  Tischenko,  G.     See  Petroff,  G 875 

See  Plauson,  H 1 1  JO 

V,  n  T6th,  K.     See  Rona,  P 705 

V.n  Traubenberg,  J.  W.  R.  Peat  sods,  which  may  be 
immediately  stacked,  made  from  partly  drained  peat 

iP)   S23 

Yon  Vietinghoff,  K.      Coffee  extract ;  Process  for  producing 

a  (P)  38r 

See  Bystron,  J 209r 

Von  Walther,  F.  R.     Dyeing  or  impregnation  of  materials  or 

substances  (P) 134r 

Products  for  medical,  surgical,  and  hygienic  purposes ; 

Manufacture  of (P) 161r 

Wood  or  like  material :  Treatment  of and  producing 

useful  products  (P)    132r 

Von  Wartenberg,  H.     Gaseous  metallic  compounds 1056 

Yon  Weimam,  P.   Cellulosic  substances  ;   Conversion  of 

into  plastic  or  gelatinous  masses  or  colloidal  solutions 

(P)  958 

Gold  ;   Glycerinosols  of 1229 

•Gold  solutions  ;  Immediate  coagulation  of  colloidal 

by  gold,  silver,  or  aluminium  foil  1229 

Sulphur  and  selenium  ;  Preparation  of  colloidal  solutions 

of in  glycerol  and  erythritol  and  mixtures  of 

these  compounds 1206 

Sulphur  solutions  and  compounds  ;    The  blue  colour  of 

1118 

and  A.  Alexejew.  Dispersoid  solutions  ;  Processes  which 
occur  on  shaking with  liquid  and  solid  sub- 
stances   practically    insoluble    in    the    dispersion 

medium 670 

Yon  Welsbach,  C.  A.     Electric  filaments  ;    Manufacture  of 

(P)  412,  1004r 

Ytterbium;    Decomposition  of into  its  elements. .       21 

and  Welsbach  Lamp  Co.  Electric  filament  lamps  ;  Manu- 
facture of (P)    1004 

Von  Wilmowsky.  E.  F.,  and  O.  Pieper.  Heating  substances 
uniformly  in  an  electirc  arc  ;    Electric  furnace  and 

process  for (P)  555 

Yon  Wttlfing.  J.  A.     Preparations  containing  formaldehyde 

and  sugars  (P) 218 

Von  Zelewski.  R.  Retorts,  muffles,  etc. ;  Charging  and  dis- 
charging   (P)  407 

Zinc  and  other  easilv  volatile  metals  ;    Process  for  ob- 
taining   (P)   599 

Voorhees,  G.  T.     Heating  apparatus  (P)    913r 

VorlSodor,  F.     See  Schenck,  R 592 

Vosniaer,  A.     Electrodes  :    Light  from  unconsumed . .     686 

Yotoeek,  A.,  and  R.  Potmesil.     Fucitol 36 

Rhamnose  ;    Determination  of in  presence  of  other 

methvlpentoses   846 

and  V.  Vesely.     Sugars  ;    Resolution  of  racemic ■  by 

means  of  optically  active  amylmercaptan,  and  the 

properties  of  some  mercaptals 607 

Vouk.  V.     See  Grafe,  V 880 

Vowe,  E.  Silk  fibres  ;  Process  for  strengthening  and  in- 
creasing the  elasticity  of (P)    958 

Vuigner,  J.  B.  M.  E.     Metals  ;    Extraction  of  useful 

from  metallurgical  slags  (P) 206 

Zinc  ;   Preventing  formation  of  zinc  dust  during  conden- 
sation of (P) 205 

Vuk,  M.     Nickel  cooking  utensils 883 

Vulcan  Detinning  Co.    See  Wolff,  P 354r 

Vyskocil,  O.     See  Janka,  J 849 
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Wachs  und  Ceresinwerke  zu  Hamburg  J.  Schlickum  und  Co. 

See  Von  Boyen,  E.  C.  W.  A 473r 

Wachsler,  R.     See  Herzig,  J 131 

Waddell,  A.    Coal,  oil  shale,   etc. ;     Treatment  of in 

vertical  retorts  (P)   346r,  825r 

Waddell,  W.  C,  and  Hoynes  Safety  Powder  Co.     Explosive 

compounds  ;    Manufacture  of (P)   944 

Waentig,  E.  F.     Linseed  oil ;   Substitute  for  boiled (P)   604, 

703,  1020 
Waggaman,  W.  H.    Phosphate  rock ;  Reserve  supply  of 

in  the  United  States  704 

Wagner,  C.  R.     Non-alcoholic  beverages  ;    Manufacture  of 

(P)    214r 

Wagner,  F.  H.     Coal  gas  residuals 1145 

and  the  Bartlett  Hayward  Co.     Gas  ;   Apparatus  for  sub- 
jecting   to  the  action  of  liquids  (P) 468 

Wagner,  H.,  and  J.  Muesmann.     Mabitla  pansa  (owala)  seeds 

and  oil   1098 

See  Meister,  Lucius,  und  Briining 131r 

Wagner,  H.  A.     Metals  ;    Process  for  separating from 

ores  (P)  1 161 

Wagner,  H.  E.     Indigo  ;  The  process  of  oxidation  of by 

permanganate    475 

Wagner,  J.     Tar  ;    Use  of  in  the  production  of  basic 

linings  of  steel  furnaces 305 

Wagner,  P.     Nitrogenous  fertilisers 1216 

Waitz.  J.  W.     Gasolene  ;  Production  of (P) 911 

Wakelord,  J.  P.     Sewage  ;    Purification  of without  the         • 

aid  of  filters 1127 

Walch,  W.     Coke  ;  Process  for  cooling  hot by  means  of 

inert  waste  gas  (P) 823 

WaMliott,  S.    Alkaloids  ;   Precipitation  of by  Lloyd's 

reagent 1221 

Wales,  H.  E.     Californian  petroleums  ;    The  specific  heat  of 

952 

Wales,  R.  T.     Slimes  ;  Apparatus  for  roasting (P) 321 

Wales,  S.  S.,  and  Carnegie  Steel  Co.     Armour  plate  (P) 1057 

Armour  plate  ;    Treatment  of (P)  698 

Steel  allov  (P) 1057 

See  Reese,  P.  P 89r 

Walker,  J.  C.     Ferroraanganese  and  silicon  ;  Making  an  alloy 

of (P) 1013 

Walker,  N.      See  Wood,  J.  K 561 

Walker,  T.  L.     Temiskamito,  a  new  nickel  arsenide  from 

Ontario  261 

Walker,  W.  0.     Casein  in  milk  ;  Rapid  determination  of 273 

Walker,  W.  R.     Steel ;  Manufacture  of  ■ (P) 263 

Steel ;   Treatment  of in  electric  furnaces  with  basic 

hearths  (P)    318 

Walkey,  W.  R.,  and  Tubex  Engineering  Co.,  Ltd.     Sterilising 

fluids;    Apparatus  for (P)    1221 

Wallace,  R.  W.,  and  E.  Wassmer.     Ammonia   from   nitro- 
gen ;   Production  of (P) 22,  137r,  485r 

Magnesium  ;    Manufacture  of (P)  490r 

Wallach,    L.    C.      Oils ;     Treatment    of    mineral for 

medicinal  purposes  (P) 889 

Wallach,  O.     Carvoxime  and  eucarvoxime  ;    Reduction  of 

by  means  of  palladium  and  hydrogen 333 

Wallbaum,  R.      Asphalt ;    Manufacture  of for  com- 
pressed asphalt  pavements  (P) 315 

Wallin,  J.  H.     Paper,  etc. ;   Manufacture  of (P) 478 

Walling,  R.  B.     Sintering  tungsten  and  other  metal ;  Method 

and  apparatus  for (P)  425 

Wallis-Tayler,  A.  J.     Wood;   Preservation  of 314 

Wallwin.  J.  M.,  and  F.  S.  Sinnatt.     Producer  and  like  gas  ; 

Materials  for  purifying ■  (P) 411 

Walsh,  H.,  and  A.  Priestley.  Furnace;  Regenerative (P)     632 

Walter,  O.     Leather  ;    Treatment  of  chrome to  render 

it  strong  and  waterproof  (P) 654 

Waltispurger,  L.,  and  C.  A.   Rivoal.     Electroplating  non- 
metallic  objects  ;    Substancj  for  use  in  processes 

of (P)    1095 

Walton,  J.  H.,  jun..  and  R.  C.  Judd.     Hydrogen  peroxide  : 

Preservation  of 1086 

Thermostat  for  low  temperatures     1227 

Wangner,  H.     Paper;  Removal  of  ink  from  printed ..     858 

Wann,  J.  T.     Evaporator  (P)  408 

Warburg,  E.     Mercurous  sulphate  ;   Commercial  preparation 

of for  normal  cells 700 

Warcollier.     Cider  ;  Disease  of known  as  grcen-sicknes3     496 

Ward,  G.     Corrosion  by  dissolved  oxygen.     Discussion 406 

Ward,  H.  M.     Photographic  prints  ;   Method  of  toning 

(P)  440 

Ward,  K.  and  A.     Separators  or  drvers  ;    Centrifugal ■ 

(P)  1192 

Wardall,  F.  C.,and  J.  Marchant.     Furnaces  ;  Electric (P)    145 

Warden,  C.  C.  Bacterial  preparations  and  preparations  for  the 

treatment  of  gonorrhoea!  diseases  (P) 1226 
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Wardlaw.B  H  ll      Mill      I  tobl Ibycentrifug- 

iiiu  987 

H  111-,  humann     Chinese  wood  oil  i 

Examination  ol  1017 

Warner.   V    W      See  Carpenter,  H.   V 104.1 

Wurri'n.  I..  B.    Biuodln-bearing  drugs     Detection ot in 

prenen if  phenolphthaleln  1170 

w.irr.ii.  M   ll      Potrolenm      Irpantoj  for  Nflnlns (P)  1002 

w.rtii.  C      Potatoes     ftocess  for  producing  dried — —(Pi    tit 
Wartb,  F.  J.,  and  D.  B.  Darahsatt.   Bin  grains;  Disintegra- 
tion of  —  -  by  means  of  alkali  758 

Kn .  it  >rrii  ;   Fractional  liquefaction  of 488 

-ki.  T.,  and  J    Langel     Calcium  phosphates :    lotion 

of  ammonium  citrate  on  mono-,  ill-,  nod  t rl- 153 

Waahbum,  F.  8.     Immonlum  phosphate      Manufacture  of 

from  BBS  li.in.ir  (l'i 1217 

Cetclnm  cyanamlde ;    Process  for  rendering non- 

rtnstlna  (P)  800 

Fertiliser;  ;    M  inufacture  of—     -  (Pi  BOO,  878 

Phosphoric   add    and    its    compounds;     Process   and 

apparatus  fur  making (P) 789 

Waaler.  T  E.     Refuse  material ;    Apparatus  for  Incinerating 

—  (V)  «io 

Wassermaon.  X    Cellulose;  Preiiaritiouofsolventefor (P)    785 

Paint;    Production  ol  (P) 798 

Wood      Pro  ess  for  impregnating (Pi 760 

Wasainchnow,   \.    Set  Meyer,  R.J 42o 

Waasmer,  B,     See  Wallace,  K   \v 88,  i.tTr.  is.v.  490r 

Water  and  Sewage  Purification  Co.    Sea  I.cct.  L.  T 39 

Waterhonse,  A.  G.,  and   Itlaa  ^till  Manufacturing  Co.    Dis- 
tilling apparatus    (P)  1081 

and  T,  n.  van  Hater.     Heating  vegetable  anil  mineral 

matter  :    Process  for (P)  050 

Waterman.  F.  W.     Turpentine  ami  resinous  substAnres  from 

wood  ■    Apparatus  for  extracting (P) 799 

Waterman,  H.  I.     Yeast  :    Nitrogenous  nutrition  nf  pressed 

271 

Watford  Engineering  Works.  Ltd.,  and  J.  Paramor.    Paper 

pulp:    Production  of (P)  888 

Watkins.  A.  E.     The  Taranaki  oil-field  189 

Watreuiex,  K.  T.  J.    Bleaching  of  vegetable  fibres  :   Process 

for  facilitating  the (P)  959 

Dressings   for   textiles,   resistant    towards  water  :     Pre- 
paration of (P) 480.  481 

w.iirisant.  ll.  T..  A.  M.    See  fJnignard,  G.  p r  497r 

Watson.  F..  K.     tV-Aminnnuereetin 305 

Dyestnffs  :    Relation  between  constitution  and  depth  of 

oolonr  of 414 

and  K.  B.  Sen.     Quercetin  ;    Dyestnffs  derived  from 305 

Watson.  H.  R..  and  T.  C.  Billeton.     Heating  or  cooling  fluids  : 

Apparatus  for (P)  686 

Watson,  J.    Soda  deposits  of  Africa  ;  Natural .withnotes 

on  the  alkali  trade   74 

Watson,  .T.  D.     Sewage  treatment  :    Adoption  of  the  Dickson 

process  of by  the  T>itlilin  Corporation 157 

Watt,  G.     Cacao,  oofee.  and  like  seeds  ;   Contlnnoufl  pulping, 

washing,  developing,  drying,  and  polishing  of 

and  apnaratus  therefor  (P)   979 

Cacao  and  like  se"ds  :  Preparation  or  treatment  of 

and  apparatus  therefor  (P)  979 

Witts.   A.   8.     Felspar  and   a  deformation   study  of  some 

felspar  and  feUn.ir-,|iiartz  mixtures 78 

Felspar  snoply  of  the  T'nitcd  States 1049 

Potash-S  i  In  felspars      Use  of  mixed in  porcelain  . .   1049 

W:>tts.   F..   R.     Zinc  ;    F.xtraction  of from  its  ores  or 

compounds    (P)     1058 

Witts.  0.  P..  and  X.  H.  I.i.     Iron  :   F.ffect  of  addition  agents 

on  the  clectro-deoosition  of 595 

and  \.C.  Shape.     Zinc  from  sine  sulphate  solutions  ;  Addi- 
tion agents  in  the  electrodeposition  of 1012 

Wavte.    W.   J.,   and    American    Agricultural   Chemical   Co. 

Defecant  and  process  of  making  it  (P> 367 

Waugh,  A.  C.  T.  F.      See  Pray.  M.  1 979 

Wdowiszewski.  Tl.     Magnesia  in  magnesites  :   Determination 

of 863 

Weatherhy.  .T.     Ore  concentrator  (Pi 968 

Weaver.  FT.  E.     See  Eatabrook,  A.  W 803,  938.  1218 

Weaver,  V.  M.    Cyanamide;  Apparatus  for  producing (P)     593 

Webb.  F.  R.     Artificial  zeolites  and  other  water-softening 
compounds  :    Apparatus  for  cleansing  or  revivifying 

or  like  treatments  (P)  "...       39 

Webber-?.  L.  P.     Castings  :    study  of  the  strength  of  non- 
ferrous .     Comparison  of  different  specimens. .   1212 

Webel.  F.     See  Badisehe  Anilin  und  Soda  Fabrik   161  r.  807r.  807r 

Weber,  G.     Manihot  rubber 605 

Weber.  J.     Detinning  :    Process  of (P) 1163 

Weber.  W.     .See  TIenkel  und  Co 962r 

Webster.  J.  H.     Salt  :   Manufacture  of (P) 865r 

See  Brown,  A.  W 256r 

Webster.  W.  R.     Copper-r.inc  alloys  :  Considerations  affecting 

specifications  for  wrought 1211 
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Wed,  kind.  I.,  and  n    Kin  mi,,, i, it     Zirconium  hydroxide; 

Adsorption  by 

See   Kuz.l,    II 

WedeMnd,  It  .  und  Co.     Anthrnce lyeetuffs     Proceiu  for 

preparing (l'i  217,  sixr,  415 

and  M.  Hjlnaky.     Dyeing  with  dyestufft  oi  leuoo  mm- 
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Diaminodiphenvlurea  ;    Preparation  of  a  chloro-substituted 

.     (P)  Meister,  Lucius,  und  Briining 221 

Diamino-di-p-xvlvlmethane  from  technical  xylidiue  ;  Prepara- 
tion of .     (P)  Meister,  Lucius,  und  Briining..     474 

Diaminoguanidine ;      Preparation    of .     Pellizzari    and 

Gaiter    941 

Diaminoketones  ;    Preparation  of  aliphatic .     (P)  Bayer 

und  Co 43r,  103,  613r 

Diaminotetranitro-arsenobenzene  ;     Manufacture  of  a . 

(P)  Boehringer  und  Sohne  438 

Diamonds  in  New  South  Wales  ;  Occurrence  and  distribution 

of .     Grove 731 

Dianisidine  Brown  (Ortamine  D  Brown).     Schmid 479 

Dianthraquinonylaminecarboxylic    acids ;      Preparation    of 

.     (P)  Badische  Anilin  und  Soda  Fabrik 193 

Diaphragm  for  electrochemical  and  electro-osmotic  purposes. 

(P)  Ges.  f.  Elektro-Osmose 427,  796r 

Diarvlethers  :   Process  for  preparing : 

(P)  Fritzsche  und  Co 102 

(P)  Ostermann    767r 

Diaryl  ketones  ;    Direct  catalytic  hydrogenation  of    . 

Sabatier  and  Murat 347 

Diarylurea  chlorides  ;    Manufacture  of .     (P)  Badische 

Anilin  und  Soda  Fabrik 825 

Diarvlureas  ;    Manufacture  of (P)  Meister.  Lucius,  und 

Briining    219 

Diastase;    Action  of on  starch  granules.     Baker  and 

Hnlton    760 

of  alfalfa  ;   Investigation  of  the .    Shuey 1 167 

Process  for  obtaining  pure .     (P)  Frankel 214r 

Diastatic  power  of  malt  extracts  ;  Determination  of  the . 

Monnier 271 

preparations  ;     Manufacture    of .     (P)    Cross    and 

others 213 

Diazo  compounds  :   Action  of  nitrogen  peroxide  on  aliphatic 

.     Wieland  and  Reisenegger 955 


PACE 
Diazo — cont. 

compounds ;    Combination  of with    phenols    and 

phenol-ethers.     Meyer  and  others   687 

derivatives:    Action  of on  vegetable  oils.     Sisley 

and  Frehse 362 

salts  in  a  solid  form  :    Method  of  producing .     (P) 

Cassella  und  Co 743 

solutions  for  printing  ;   Improving  the  keeping  qualities 

of .     Justin-Mueller    133 

Diazo-phenols  ;   Constitution  of  the .     Klemenc    587 

Diazotisation  of  various  amines  ;   Velocity  of .     Tassilly     247 

Dibenzanthrone  ;     Derivatives    of and    vat    dyestuffs 

derived   therefrom.     (P)  Badische  Anilin  und  Soda 

Fabrik 71,  828r 

Dibenzoylglucoxylose,  a  natural  benzoyl  derivative  of  a  new 

"  disaccharide.     Power  and  Salway 566 

Dibromomenthone  ;    Structure  of .     Cusmano 101 

Dicaleium    phosphate;     Production    of .     (P)    Electric 

Smelting  and  Aluminium  Co 270r 

Dichloroanthraquinones  ;    Preparation  of .     (P)  Meister, 

Lucius,  und  Briining  544 

a-Dichlorhydrin  ;    Manufacture  of  the  carbamic  acid  ester 

of .     (P)  Beckmann,  and  Dr.  Bruno  Beckmann 

Chem.  Fabr 439,  985r 

Dichlorohydrocarbons  ;    Acetylation  of .     (P)  Masland, 

and  du  Pont  de  Nemours  Powder  Co 844 

Dicyanodiamide  ;    Polymerisation  of  cyanamide  to in 

aqueous  solution.     Grube  and  Kriiger 75 

Technical    methods    of    obtaining  from    calcium 

cyanamide,    from    the    strandpoint    of    chemical 

kinetics.     Grube  and  Nitsche    749 

Didymiums  ;   Action  of  bromine  on  the .     Browning  . .     691 

Die-casting  practice  ;    Modern  .     Pack 967 

Diethvlacetyl  isocyanate.     (P)  Callsen,  and  Synthetic  Patents 

Co 889 

Diffusion  juice  ;    Acidity  of ,     Pellet 35 

process  and  apparatus.     (P)  Naudet 878 

processes  ;  Use  of in  preparation  of  pure  substances. 

Johnston 134 

Diformal  peroxide  hydrate.     Fenton 888 

Digester.     (P)  Zinkeisen  and  Riddle  342 

Digestive  ferments  ;  Assay  of .     Graber 612 

Digitalimtm  varum.     Kiliani      1071 

Digitonin  compound  of  oxycholesterol.     Lifschiltz  and  Grethe     929 

Digitoxin.     Kiliani  216 

Dihalogen-carbazoles  ;    Preparation  of  nitration  products  of 

.     (P)  List  826 

Dihalogen-paraffins  ;    Manufacture   of .      (P)   Matthews 

and  Bliss    806 

Dihydro-anthracene  :  Preparation  of by  means  of  sodam- 

monium.     Lebeau  and  Picon    913 

Dihydrohvdrastinine  ;  Conversion  of into  hvdrastinine. 

(P)  Bayer  und  Co 220 

/3-Dihydrolimonene.     Semmler  and  Feldstein 275 

Dihydroxyanthraquinones ;      Examination     of    with 

reference  to  their  dyeing  properties.     Hiittig 589 

Dihydroxybenzene-arsinic  acid  ;   Preparation  of  a .     (P) 

Meister,  Lucius,  und  Briining  567 

m-Dihydroxybenzene-arsinic     acid;      Preparation     of . 

(P)  Meister,  Lucius,  und  Briining  667 

1.2-Dihydroxybenzene-4.6-disulphonic  acid  ;    Preparation  of 

.     (P)   Saccharinfabr.   A.-G.    vorm.   Fahlberg, 

List  und  Co 1044 

Dihydroxydiaminoarsenobenzene  and  silver  ;    Compound  of 

halogens  with .     Danysz 275 

Dihydroxydibenzal-acetone  (lygosine)  as  a    new    indicator. 

Ferenez 1075 

2.8-Dihydroxy-1.7-dimethylpurine   and   2.8-dihydroxy-1.7.9- 

trimethylpurine.     Johns   275 

1.6-Dihydroxynaphthalene  ;   Action  of  phthalic  anhydride  on 

.     Fischer  and  Konig 956 

6.6'-Dihydroxynaphthofluoran  ;  Preparation  of .  Fischer 

and  Konig 956 

1.6-Dihydroxynaphthophthalein  and  its  use  as  an  indicator. 

Konig    1084 

Dihydroxy-1.4-naphthoquinones  ;    The   2.6-   and   2.7 . 

Dimroth  and  Kerkovius  957 

1.4-Dihydroxy-2-nitroanthraquinone  ;    Manufacture  of . 

(P)  Bayer  und  Co 19,  306r 

1.2-Dihydroxy-3-nitro-4-methylanthraquinone      from       1.4- 

chloromethylanthraquinone ;    Formation    of  . 

Fischer  and  Rebsamen    306 

o-Dihydroxyphenyl-a-propanolamine  ;  Preparation        of 

optically  active.     (P)  Bayer  und  Co 277 

3-3.4-Dihydroxyphenyl-a-aminopropionic  acid  :    Preparation 

of .     (P)  Hoffmann-La  Roche  und  Co J>43 

1.5-Diketones  ;    Action  of  sodamide  on .     Bauer 711 

Dimethylallene ;      Transformation    of    into    isoprene. 

Kutscherow   333 

Dimethylamine  ;  Preparation  of .     (P)  Bayer  und  Co.  42,  613r 
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Dimetoyuunlradihydrox]  bi  nxophenone,     Wenzing 825 

DlaMthyhunlnohydroxyniethanc ;    Pre]  nation  ol     — .    <P) 

Bay  I   and   00 4-,  ClJr 

•--i»iiiirth\  latmiK'-'i-iiM  ih\  ii'.i,/1.  i   alcohol;     Preparation  of 

.    (P)  Cassella  und  Co 194 

Uiyl-p-aininophenol  .    Preparation  ol  pure,  stable  Balni 

of .    (I")  Chem.  Fabr.  vorm.  Bandoi "45,  985r 

Dlmethyl-m-anlsldinc  and  its  prcparatl  m.     K.  vetdlg  and  do 

637 

Dimethylenediol  peroxide.     Kenton 888 

]>iiiir(liylRlyo\iiiii' ;    Preparation  of without  tin-  use  of 

nydjroxylainine.     fohlin , 711 

•.•'-Diinetliyliiidic.itiii ;    Preparation  ol  luiif  1004 

Ddnethyrphoephates  of  rare  earths.     Morgan  and  Jatxua  ..      75 
Dllnethyl-o-toluldine  .    Preparation  of  pan .  Von  Braun 

and   Aust     103 

Dtiiltra-aminobenxenc-arsinic  acids  or  their  substitution 
products;  Manufacture  of——.  (P)  Bochringer 
and  N'hn.  808 

Miitro-1  4'-dianiinolH-nzophen Manufacture,      of 

.    (PJ  Badlsche  Anllln and  Soda  Kai>nk  .  .743,  S54r 

3.3'-Dinitro-4.4'-dihydro\yars.ii"h.  uz.ue  .      Preparation    of 

.    (P)  Meister.  Lucius,  and  Briining 375 

liinitro-methyhiitraiiiiiioi.hcin  l.irsiin.     adds  ;      Manufacture 

of  derivatives  of .      U'l  Bochringer  und  Sohno      41 

Dtnttrophenylpyrldrniam  chloride ;     Action  of  on  sul- 

phonated  substances.     Reitsenstetri  and  I  itigerald    956 

Dinner  ;    The  Annual 726 

l.3-l>iols:   Process  for  producing .    (V)  Kyriakides  and 

others    567 

Diosphcnol ;    Synthesis  of .     Cusmano   101 

Diphcnols ;     Manufacture   of   solid    condensation    products 

of .    (P)  Labbe 974 

Diphenylcarbinol  ;    Action   of   catalysts  on .     Sabatier 

and  Murat 70 

DiphcnylcarbohydrazUU-  as  indicator  in  the  bichromate  titra- 
tion of  iron.     Brandt    44 

Diphenylmethane  dyestuifs  : 

Auraminc  ;     Constitution   of .     Grandmongin  and 

Fa\TC-Aml>ruuiyan 827 

•»'-Diphenvl-N-nieth\  1-^-piperidone  ;     Preparation   of . 

(P)  Ricdcl  A.-G 278 

I  >i|ihthalylacridone.     Eckert  and  Halla      783 

Discharge  printing  on  indigo  with  hydrosulphite  and  without 
steaming.    Coloured  discharge  printing  with  diazo 

compounds  and  vat  dyestuifs.     Jutcau 859 

Discharges  on  indigo  with  the  aid  of  bromine  compounds. 

Frelberger 309 

on  indigo  or  other  reducible  dyestuffs  ;    Production  of 

Mired by    means    of    vat    dyestuifs.     (P) 

Gebr.  Enderlin    418 

on  indigo  and  similar  dyestuifs  ;   Production  of  white  or 

coloured .     (P)  Sunder  and  Ribbert   252 

urging  retorts,  muffles,  etc.     (P)  Von  Zelewski 407 

Discharging  vat   and  sulphide  dyestuffs  ;    Process  for 

( P i  Cassella  unit  Co 418 

Disinfectants  : 

(P)  Hoffmann- La  Roche  und  Co 565 

tri  Schalke  und  Mayr,  A.-C...  and  Flemming  884,  884r 

Method  for  determining  the  value  of .     Duyser  and 

Lewis 372 

Preparation  of .     (P)  Balthasart 275 

Production  of .     (P)  Flemming    663r 

Disinfecting  hides  and  skins  in  the  manufacture  of  leather. 

(P)  Rohn    153r 

hides  and  skins  ;    Report  of  the  International  Com- 
mission on .     Seymour-Jones   653,   654 

Posser  machines  for .     (P)  Fritz 786 

rooms  with  formaldehyde  ;  Coutent  of  vapours  produced 

in .     Loekemann  and  Croner    662 

disinfection  ;  Contribution  to  the  knowledge  of  the  mechan- 
ism of .    Cooper  662 

Disintegrating  apparatus  for  fertilisers,  ores,  clavs,  etc.     (P) 

Tyler  241r 

Disodium   phosphate;     Reduction   of by   alternating 

currents.     Wenger  and  Heinen 690 

l'ispersoid  solutions  ;   Processes  which  occur  on  shaking 

with  liquids  or  solids  practically  insoluble  in  the 
dispersion-medium.     Von  Wcimarn  and  Alexejew  . .     670 

Dissertations  :    Lists  of  new 168,  281,  617 

.ting  chemical  solutions  by  heat  ;  Continuous  stills  for 

.     (P)  Fabry 1081 

Dissolving  potash  salts  and  other  salts  continuously  in  a 

counter-current  apparatus.     <P)  Kolichen  and  Meyer    353 

potassium  chloride  :    Apparatus  for .     (P)  Liihrig's 

Xaehf.  F.  Groppel  790 

powdered   substances   or   concentrated   solutions   in   a 

liquid ;      Process     and     apparatus     for .     (P) 

Loebel  and  Franx   737r 

solid  substances  ;    Process  for  continuously .    (P) 

Ebcrhardt 127,  302 

substances  slightly  soluble  in  water  ;  Process  and  appara- 
tus for .     (P)  Rousseau 633 

sugar  and  other  substances  ;    Apparatus  for .     (P) 

Maschinenfabr.  lirevenbroich 14,  496r,  801r 
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2.3-Dlstcarln  phosphates.     Kcnsiiaw  as  

rper  tor  int.ni.il  ud  external  work  .   Manufacture  of 
a  powdery  mwdlnm  (or .    <pj  Beckmann 557 

lli-tillatioii.      {PI    Wo.ihnr Daft 

"i  ki  id  UanJds;    continuous .    (P)  iiof    4°i 

apparatus  for  wood.     (P)  sykes on 

of  bituminous    matter       Process    and    apparatus     for 

continuous tra.ctl.OiuU .    (P)  AartH 412,  47ir 

of  cubonaci  m"s  lubstani 

of  ooal  or  other  products ;  Dry .    (P)  Ludwig 192 

1  r.o  tional  .     i'r",  Kosanolf  65r 

gases.     See  under  liases. 

of  grape  marc  from  wine  manufacture  ;    6ry '.     (P) 

,  ,,-Uoza   192 

of  liquids  or  of  substances  suspended  or  dissolved  in 

liquids;    Destructive .    (P)  Rinnian  346 

of  mixtures  of  alcohol  and  water  ;   Theory  of  fractional 

.     Chenard 880 

of    oily    substances ;      Ira.  tional .     (P)     Koppers, 

and  Koppers  Co 783 

Process  of : 

(P)  Whitakcr 1004 

(P)  Whitakcr  and  Pritchard   1004 

Process  and  apparatus  for  continuous .     (P)  Raschig  583r 

products  of  higher  boiling  point :   Process  for  fractionat- 
ing   and    cooling    the    constituents    of .     (P) 

Fischer    , 73a 

Still  lor  the  exact  measurement  of  boiling  point  during 

fractional .     Richards  and   Barry    944 

Distilleries  ;   Sterilising  vessels  for  U6e  in .    (P)  Small- 
wood  1166 

Distillery  ;   Application  of  the  Charpentier  thermal  ozoniser 

in  the .     Sidersky 661 

residues  ;  Recovery  of  products  from and  apparatus 

therefor.     (P)  Gciger  and  others 21 4r 

vinasses  ;   Extraction  of  glycerin  and  fatty  matters  from 

.     (P)  Guignard  and  Watrigant 497r 

wash  ;  Treatment  of .     (P)  Meunier  and  Lederer  . .     936r 

DistillingacidsjProcessandmeansfor .  (P)Hof  421,  646r,  790r 

apparatus : 

(P)  Bassctt  and  Staples 1169 

(P)  Chenard 65r 

(P)  Hanna 881 

(P)  Hart,  and  General  Chemical  Co 681 

(P)  Houscr 127,  908r 

(P)  Molesworth,  and  Refrigerator  Corporation  ..     341 

(P)  Publicker 341 

(P)  Waterhouse,  and  Atlas  Still  Manufacturing  Co.  1081 

apparatus;    Condensers  for .     (P)  Ockel  341 

apparatus  ;    Continuous : 

(P)  Badger 156 

(P)  Obrador 978 

carbonaceous  materiaL     (P)  Hills  and  Thom 245 

coal  and  other  carbonaceous  substances ;    Retorts  for 

.     (P)  Tozer    912 

coal  or  other  solid  material ;    Apparatus  for .     (P) 

Hughes  1083 

coal  tar  and  like  hydrocarbons : 

(P)  Rosen 246 

<P)  Soc.  Anon,  des  Combustibles  Industriels 246r 

Column  apparatus  for : 

(P)  Gasser    343r 

(P)  Kubierschky 341 

column  for  spirit ;    High-proof,  water-cooled .     (P) 

Publicker  1023 

crude  oil  and  other  substauces  ;  Apparatus  for  continu- 
ously   .     (P)  Forward 341 

feed    water  for  boilers ;     Process    and    apparatus    for 

.  (P)Soc.d'Exploit.  desProcedesEvaporatoires    186 

glycerin  ;  Apparatus  for .    (P)  Wood,  and  Marx  and 

Rawolle 798 

liquids  ;    Apparatus  for .     <P)  Kirschner 302 

liquids  and   fusible  solids;    Apparatus  for .    (P) 

Avlsworth  and  Dyer  14 

liquids';    Process  for .    (P)  Xaaml.   \  ennootschap 

Maatsch.  Destillator 186 

liquids  or  solutions.     (P)  Boberg  and  others 906 

machinery  and  apparatus.     Board  of  Trade  Bulletin  . .  1023r 
mineral  oils  and  similar  products  ;  Processand  apparatus 

for .    (P)  Kubierschky    68,  47:?r 

mineral  oils ;    Use  of  the  Kubierschky  column  in . 

firnefe  :  UG 

oils  of  the  petroleum,  tar,  and  similar  types  ;  Apparatus 

(or .     (P)  Steinschneider     543 

petroleum,     tar     oils,    etc.;      Process    for    ■ .     (P) 

steinschneider  413 

plant.     (P)  Weir • Mj 

shale:   Retorts  for .    (P)  Fell 913 

solid  carbonaceous  matter.    (P)  Lewis  34a 

sulphuric  acid  ;    Process  and  apparatus  for .    (P) 

Stoffmehl   •  •  • J* 

tar  and  petroleum  ;  Economy  of  heat  in .     Lhlmann     .41 

wood,  peat,  moss,  straw,  etc.  :    Process  for .     (P) 

Plauson  and  von  Tischenko  1 150 

wood-   Process  and  apparatus  for .     (P)Woidich..     543 

wood    soft  coal,  lignite,  peat,  and  shale,  and  utilisation 
of  the  products  for  creosoting  timber,  and  for  other 

purposes.     (P)  De  Xagy 686 

Distribution  of  liquids  ;    Apparatus  for  the  even .    (?) 

Jonas,  and  Bayer  und  Co 1081r 
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Diterpene  series ;  Syntheses  in  the .     Senimler  and  Jonas     765 

Divinyl  hydrocarbons  ;    Polymerisation  of  some : 

Lebedeff   1224 

Lebedeff  and  Skavronskaia    1224 

from  methylcnecyclopropane.     Mcrejkowsky 1225 

Dolomite  ;    Manufacture  of  sintered .     (P)  Pohl 922 

-Portland  cement  and  its  properties.     Von  Glasenapp . .     694 
Dough  of  cracker  or  biscuit  bakeries  ;  Production  of  lactic  acid 

from  waste .     ( P)  Base 274 

Rapid  determination  of  phosphoric  acid  in .     Sobcl  1167 

Douglas  fir  leaf  oil.     Schorger 41 

Dried  products ;    Process  for  obtaining without  loss. 

(P)  Krause 408 

Driers  ;    Rosin .     Ragg  208 

Drugs  ;  Effect  of  the  war  on  the  supply  of .     Discussion 

at  Pharmaceutical  Society  1225 

Index  list  of  trade  names  of  synthetic 1028 

and  preparations  derived  therefrom ;  Comparison  of 
m-tliods  of  the  various  Pharmacopoeias  for  deter- 
mination of  the  active  principles  of  potent . 

Dichgans 1025 

Proposed  limitation  of  ash  content  of for  the  U.S. 

Pharmacopoeia   IX.     Wilbert    1171 

Use  of  carbon  tetrachloride  for  extracting  and  deter- 
mining the  active  principles  of .     Gori 565 

Drying  air  ;    Process  and  apparatus  for .     (P)  Daubine  470r 

apparatus : 

(P)  Elsworth  and  others    408 

(P)  Grau 951r 

(P)  Hobbs,  and  Ransome-ver  Mehr  Machinery  Co.  823r 

(P)  Huillard 187 

(P)  Janka  and  Vyskoci!  849 

(P)  Ruggles 849r 

(P)  Stone,  and  American  Hardware  Corporation   1192 
(P)  Wenborne,  and  Wenborne-Karpen  Dryer  Co.     342 

(P)  Wilson,  and  Pacific  Kelp  Co 342 

apparatus ;    Air  or  gas  supply  arrangement  for . 

(P)  A  IS  Myrens  Verksted    408 

apparatus  for  cement  and  the  like.     (P)  Biihler  freres  . .     315 

apparatus  ;   Centrifugal : 

(P)  Kranebiel    64 

(P)  Ward  and  Ward  1192 

apparatus  for  clay  ;   Air .    (P)  Borlase  and  Borlase     137 

apparatus  ;  Continuous  automatic  .     (P)  Wendell 

531.  1144r 
apparatus  ;    Feeding  material  to  or  conveying  it  from 

vacuum .     (P)  Stokes   64 

apparatus  :  Mechanical with  superposed  chambers. 

(P)  Fouche 950 

apparatus  for  purified  air.     (PX  Fleming 780 

apparatus  ;    Rotary : 

(P)  Griswold  and  Smith 64 

(P)  Prindle 780 

apparatus  with  rotary  agitators.     (P)  Otto  and  Phbnix- 

werk    187 

apparatus  ;  Stage .     (P)  Huillard 187,  409r 

apparatus  for  textiles.     (P)  Feuillete,  and  Soc.  Etahl.  E. 

FeuUlete 1006 

apparatus  ;  Tunnel .     (P)  Yates,  and  Matthews  and 

Yates,  Ltd 13 

apparatus  ;    Tunnel for  products  of  clay  and  like 

material.     (P)  Stevenson   1088 

apparatus ;    Vacuum .      (P)  Ravautte   and    others  737r 

apparatus  for  yeast  and  the  like.     (P)  Wiesener 802 

articles  coated  with  moist  substances  such  as  varnish  ; 

Method  and  means  for .    (P)  Green"  Engineering 

and  Manufacturing  Co 430 

articles  formed  from  plastic  masses  ;  Apparatus  for . 

(P)  Eberhard 343r 

beet  slices  ;   Heat  lost  in .     Janak 878 

bone-black  and  similar  materials  ;    Apparatus  for . 

(P)  Weinrich   468 

chambers : 

(P)  Bales    470r 

(P)  Cutler  Dry  Kiln  Co 408 

china  clav,  etc. ;  Kilns  for .     (P)  Oil-Flame  Furnace 

Co..  Ltd..  and  Buchholtz 81 

coated  sheets  ;  Process  of .     (P)  May  and  Grosvenor    858 

by  compressed  air  ;    Apparatus  for .    (P)  Hall  and 

Tatum 631 

drum  ;    Rotary .    (P)  Gerlach 908 

drums ;      Rotary    for    evaporating    liquids.     (P) 

Humphries  and  Donald    63 

fabrics:    Apparatus  for .    (P)  Metcalf  and  others  419r 

fibrous  materials  ;    Apparatus  for .     (P)  Stone   . .     915 

Bases  :    Apparatus  for : 

(P)  Leinert 583 

(P)  Wollaston   301 
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batter?esSrbElectrodes'for'pri'mkry'and  secondary—-.     -§ 
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ture  of .     <P)  Preuss  jggj 
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ilLimriit      lamps;      Manufacture     of-  - -.    (P)     ^ 

Welsbacb,  and  Wclsbai  h  Light  Co      1004 

Blamenta;  Manufa  tun  il  (P)VonWolabaoh 412, 1004f 

furn  inder  Fume 

■low-lamp,    (Pj  Ncrnst,  and  Nernsl  UunpOo 955 

nwniidescencc  bodies  i"r  use  In  glow  lamps;    Manu- 

factui  Bastlan   HOT 

Incandescence   Imi  imps,    turoacoa,     Bl        1 l') 

4  74 

Incand  m    ml     hire  •■(  nbrous 
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properties  of  metallic  sulphides  ;   Application  in  electro- 
technical  work  of  the .     (P)  Mascarini  872 

purposes;    Insulating  and  fusible  powder  for .    (P) 
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and  V/estinghouse  Electee  and  Manufacturing  Co.      796 

for  ozonisers.     (P)  Hemmerlin  and  Simonet 427 
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.     (P)  Marino    S6,  600r 

of  nickel.     Bennett  and  others 1012 
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(P)  Titus,  and  Montana  Metallurgical  Co 1059 

(P)  Townsend  and  others "56r 

cells  for  continuous  electrolysis  ;    Liquid  supply  device 
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Dixon  and  Crofts 909 

generator  for  hydrogen  and  oxygen.     (P)  Ellis 362 
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(P)  Terry 344 

Measuring  the  heating  value  of .     (P)  Junkers  105,  824r 

Method  of  increasing  the  efficiency  of in  internal- 
combustion  engines.     (P)  Birtill      853 

Methods  of  burning  liquid .    (P)  Doherty   824 

mixture-    (P)  Heyl   and    Baker      69r 

from  peat ;   Production  of and  apparatus  therefor. 

(P)  Prioleau  and  Prioleau     303,  304r 

Process  for  briquet  ting by  means  of  dry  paper  pulp 

flock.    (P)  Reinold    17r,  191r 


rn.i 
Fuel — con.'. 

for   brlquettlng   finely-divided  (P)  Boo. 

Ilouilliri   .in  Vir-l  d'AJaui     243 

Pro.-,   i  ol  burning  solid      — : 

(Pi  Evans,  and  '  nlted  Qaa  Improvement  I 

i  p.  Glasgow  ;  1 1 

Production  ol  <  l'i  Prankc     

Production  nl   combustible  gas  or  vapour  from  liquid 

.    (P)  Blddlecombe     7  pi 

Production  ol  gaseous ; 

(PI  Benjamin    Oil 

(P)  Southey    I2'.>r,   ill 

Review  ol  recent  work  on .    Meneghlnl   1194 

it  Internal  combustion  engines;   Manufacture 

.    (Pi  Kllll!  

Treatment  of  liquid  Forinb  rnal-combustion  engines. 

(P)  Heyl  and  Baker   586 

Treatment     ol    liquid  -—    to    produce    vapour.    (P) 

Porter 586r 

Use    ol   chlorophyll   extracts  as .    (P)  Bouchaud- 

Praceiq 852 

ltilis.ition  of  waste  -      -  In  gas  engines.    Coster 1193 

wastes;    Method  oi  utilising .    (P)  Kitchen   585 

Fuels  ;  Method  and  calorimeter  ior  determining  the  heating 

value  of .     (I')  Junkers      105 

Motor   — with  special  reference  to  alcohol,    ormandy    189 

Process  and  apparatus  tor  enriching .    (P)  llauduit    4io 

I       of  tars  and  heavy  oils  as 193 

Fuller's  earth  :    Treatment  of after  use  in  refining  oil. 

(Pi  Parsons  1062 

Fulminates ;      Explosive    properties    of .     Wohler    and 

Martin "68 

Fukninic  acid ;   New  salts  of .    Wohler  and  Martin 768 

Fume  concentrator  for  smelters.     (P)  Smith     1059 

destroying  process.     (P)  Young,  and  The  Tliiogen  Co.   593r 

from  furnace  gases ;    Filtration  of .    (P)  Rigg,  and 

New  Jersey  Zinc  Co 650 

precipitation;  Electrostatic at  Anaconda.  Dunn..   1213 

Fumes  from  coke  ovens  ;   Destroying  during  charging 

and  discharging.     (P)  Collin 636 

Extraction  of  liquids  or  solids  suspended  or  combined  in 

.     (P)  Armstrong 186 

from  smelters  ;   Apparatus  for  arresting  and  re- 
covering their  values.     (P)  Vadncr     321 

from  smelters  ;    Device  for  treating .     (P)Bloni..     795 

from  smelters  :    Treatment  of   and  recovery  of   values 

from  .     (P)  Vadner 870 

Fumigating  ;   Apparatus  for  scrubbing  and  cooling  gases  for 

.     (P)  Harker,  and  Harker  Fire  Extinguisher 

and  Fumigator  Co 908 

Fungus  and  its  use  in  saccharifying  starch  and  producing 

alcohol.     (P)  Boulard      497,  659r 

Fur  or  fur  goods  ;   Process  for  dry-dyeing .     (P)  Lange    252 

Preparation     of for     felting.     (P)  Tweedy,     and 

Matteawan  Manufacturing  Co 546 

Process  of  carotting ; 

(P)  Donner    957 

(P)  Paris    640 

Process  for  destroying  insects  in (P)  Act.-Ges.  f. 

Anilinfabr 640r 

Process  for  dveing : 

(P)  Act.-Ges.  f.  Anilinfabr.    73,  309,  348r,  856r,  860r, 

860r 

<P)  Cassella  und  Co 641 

(P)  Goldstein 133 

Protection  of against  attacks  of  moths  or  other 

insects.     (P)  Act.-Ges.  f.  Anilinfabr 30Sr,  939,  939r 

Furfural ;    Process  for  dyeing  wool  by  means  of .    (P) 

Lederer  and  Lederer 641 

Furfuran     compounds     from     hydrolysed     lignocelluloses ; 

Recovery  of .     (P)  Lederer  and  Lederer   478 

derivatives,   especially   furfural ;     Production  of  black 

colouring     matters    from .     (P)  Lederer    and 

Lederer  *""> 

Furnace  gases  ;  Apparatus  for  purifying .     (P)  Eckhardt       IS 

gases ;    Cooling before   filtration.     Anderson    92;> 

process;       Electric     metallurgical .     (P)  Hering. .     926 

roofs  and  walls  ;    Construction  and  treatment  of  brick- 
work  .     (P)  Vcitscher  Magnesitwerke  A.-G.   ..     241 

tubes  or  chambers  for  gaseous  reactions  at  high  tem- 
peratures ;     Manufacture    of .    (P)  Pictet 849 

working  openings  through  which  hot  gases  are  discharged. 

(P)  Rockwell 1014 

Furnaces :  , 

(P)  Atterburv  and   Matthews      r64 

(P)  Greenstreet     635,  lOOOr 

(P)  McCourt    583 

(P)  McCourt,     and     Bonecourt     Surface     Com- 
bustion, Ltd 686 

(P)  Soc.  des  Perfectionnements  a  la  Vaporisation  821 

(P)  Swan  and  Parker   . .    999 

(P)  Wilton  l*r 

Annealing : 

(P)  Hillebrand <89 

(P)  Swindell  and  Swindell 1059 

Apparatus  for  charging  refuse  destructor  and  other . 

(P)  Leask  03* 
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Furnaces — ront.  

Apparatus  for  increasing  the  temperature  of  combustion 

in  gas-fired .    (P)  Doherty UW 

Apparatus    for    making    receivers    for    zinc .    (P) 

Mohring    sla 

Apparatus  for  treating  smoke  from .     (P)  Thomas, 

and  Smoke  Eliminator  Synd.,  Ltd 65r 

for  assaying  ;    Crude  oil  for .     Haldane    16 

for  baking  refractory  earths.     (P)  Valuy    408 

Blast :  -  OQ 

(P)  Jantet   $9 

(P)  Keis   •i-u 

blast  ;    Ecconomy  in  the  use  of  the  dry  blast  for . 

Von  Ehrenwerth ,-•••:  \i,\;  ■  ■  *;•"  '  i,7i 

blast;  Hoppers  for .      (P)  Babeock  and  W  dcox  Co.  1148 

blast;    Method  of  drying  air  for .     (P)  Johnson . .     598 

blast ;  Relations  between  the  composition  of  the  throat- 
gas   and   the   working  conditions   of .     Levin 

and  Wesselmann 695 

Blast for    smelting    copper-bearing    concentrates. 

Honeyman fa67 

Blast for  smelting  iron  and  other  ores  : 

(P)  Rogerson,  and  Clyde  Furnace  Co <  55r 

(P)  Rogerson    8»*J 

blast ;    Use  of  dry  air  in .     Girvin ^o« 

blast ;    Use  of  explosives  for  removing  obstructions  in 

.     Schonweg    •  •  •       -' 

Wast ;    Working  of .    IP)  Semmler   424,  490r 

blast;     Working  coke  ovens  in  conjunction  with . 

Freyn    °. 

for  boiling  or  melting.     (P)  Tooth 950 

lor  brick  dryers;    Gas .    (P)  Raymond,  Munima, 

and  Raymond  Co ••  ■■;•••   \x><     , 

for  burning  ore  bricks  ;    Channel .     (P)  Ramen. .    361r 

Calcining .     (P)  Cornet     o40,  83o    | 

Casting .     (P)  Hall »20 

Coal-dust  firing  for  reverberatory .     Mathewson..   109.5 

Construction  of  walls  of  open-hearth  steel .     (P) 

Macc;;lluru    ; 968 

for  continuous  concentration,  evaporation,  and  incinera- 
tion of  liquids.    (P)  Wolesky  and  Volesky 63 

•Cupola .    (P)  Sehurmann     ■  •   WoJr 

cupola;     Explosions   in and  a   safety   device   for 

avoiding  them.     Osswald    ■•••.■   10j* 

cupola  ;    Preventing  formation  of  carbon  monoxide  in 

.     (P)  Schiirmann    361r 

Destructor .     (P)  Thomas 84Z 

Electric :  „, 

(P)  BickneU -  •  •     2s? 

(P)  Brown,  and  National  Carbon  Co 5dd,   i9o 

(P)  Burke , 1" 

(P)  Chaplet,  and  La    Neo-Metallurgie    89 

(P)  Comp.  Franc,  pour    l'Exploit.  des  Precedes 

Thomson-Houston    fl28r 

(P)  Crafts    206r,  871r,  1162 

<P)  Eyermann "» 

(P)  Gray 109? 

(P)  Guthrie  and  others    •  •     £<«> 

(P)  Helfenstein     90r,  90r 

(P)  Hering ■'-» 

(P)  Machalske ,•  •  •  ■  •  •  ■  ■  ■  •   1161r 

(P)  Machalske,  and  American  Ferrolectnde  Cor- 
poration         1=6 

<P)  McNabb '96 

(P)  Massip JJH 

<P)  Mettler 1*5' 

(P)  Minet  and  Lucas f*' ' 

<P)  Moffat   10" 

<P)  Peacock **J 

(P)  Queneau    •  •  •  •   101* 

(P)  Rennerfelt    83'.   '^T 

(P)  Schwahn   ■••     926 

(P)  Snyder 491,   <9b 

<P)  Soc.  Electro-Metallurgique  de  St.  Beron    599,  795r 

(P)  Stassano    °9.  oilr 

(P)  Von  Wilmowsky  and  Pieper    J>J>J> 

(P)  Testrup  and  others 8<  lr 

(P)  Wardall  and  Marchant   145 

(P)  Whitmore  and  Carroll     -  -  •  •  •     ibl 

electric  arc  ;   Admission  of  gas   into   .      (P)    No™* 

Hydro-Elektrisk   Kvaelstofaktieselskab      872,  8. ^r 

electric  arc  ;      Apparatus  for  closing .    (P)    Hole 

and  Olsen  •  •  -  •  ■  •  •  ■  •       89 

electric  arc;    Electrodes  for .     (P)  Iiorsk  Hydro- 

Elektrisk  Kvaelstofakt  ieselskab .  - .  •  •     »'- 

electric  arc for  melting  or  extracting  metal  from 

ore.     (P)  Krefting       ■■■■ 6a0 

Electric  arc for  metallurgy.     (P)  Rennerfelt   599 

electric  arc;   Protecting  the  electrodes  in : 

(P)  Bronn  and  Schemmann      5j» 

(P)  Bronn  and  others ■  •  •  • 60-r 

electric  arc;    Stabilising   means  for .      (P)  Guye, 

and  Southern  Power  Co ■■■■  ■■ •    B71r 

electric    brass;     Melting    losses    in .     Gillett    and 


Lohr 
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electric;    Cathodes  for- — .     (P)  Sodium  Process  Co.  602r 

n  ;   Contact  for .     (P)  Snyder     <96 

Electric  crucible .     (P)  Cilhane 4" 

electric  ;    Direction  given  to  the  gases  in with  arcs 

spread    magnetically.     (P)  Norsk    Hydro-Elcktnsk 

Kvaelstoiaktieselskab       601 

electric ;    Door  for .     (P)  Snyder     796 


Furnacea — eont.  ..."., 

electric  ;    Electrode  holder  for : 

(P)  Ges.  f.  Elektrustahlanlagen     491 

(P)  Krupp  A.-G 427 

electric;    Electrodes  for : 

(P)  Hering  »'  1 

(P)  Hinckley,  and  National  Carbon  Co 650 

(P)  Krupp  A.-G ■  •       SI 

Electric for    fixing    nitrogen    from    the    air.     (P) 

Scott l°96r 

electric,  for  fixing  nitrogen;    Electrodes  for .    (P) 

Scott  361 

electric  ;    incandescence  bodies  of  boron  for .     (P) 

Podszus *'* 

Electric  induction : 

(P)  Benjamin    9il 

(P)  Helfenstein 556V 

(P)  Hiorth. 796 

(P)  Moody,  and  General  Electric  Co 1059r 

Electric  induction for  refining  steel.      Frick   27 

Electric for  making  ferro-alloys.     (P)  Soc.  Elcctro- 

Mc'tallurgique  de  St.-B6ron    599 

Electric for  making  stable  boron  nitride  : 

(P)  Comp.   Franc,   pour  l'Exploit.  des    Procedes 

Thomson-Houston        928r 

(P)  General  Electric  Co 255 

Electric for  making  steel.    (P)  Levoz    600r 

Electric for  the  manufacture  of  aluminium  nitride. 

(P)  Coutagne 312 

Electric for  medium  temperatures.     Schmclz 1055 

Electric for   melting   copper   and   its   alloys.    (P) 

Stassano  and  Petinot    554 

electric  ;    Method  of  heating especially  for  making 

aluminium  nitride.     (P)  Soc.  Generale  des  Nitrures 

427,  555r 

Electric for  metallurgical  purposes  : 

(P)  Buckman 489 

(P)  Stassano    490r 

Electric and     method     of     working     them.    (P) 

Bayard    1017 

Electric  micro for  fractionating  minerals  and  alloys. 

Fletcher    104 

electric,  for  producing  ferromanganese,  ferrosilicon,  and 

other  alloys;    Lining  for .     (P)  Ges.  f.  Elek- 

trostahlanlagen,  and  Rodenhauser    319,  361r 

Electric for  producing  high  temperatures.     Tiede 

and  Birnbrauer 753 

Electric for  reducing  copper  and  other  ores.     (P) 

Hampton,  and  Conley  Electric  Furnace  Co 794 

Electric  reduction .     (P)  F'rickey,  and  Noble  Elec- 
tric Steel  Co 87 

electric;    Reheating  of .     (P)  Fischer      90,  427r 

electric  ;  Rennerfelt 1210 

Electric  resistance .     (P)  Davies.  and  Gallenkamp 

and  Co.,  Ltd 1059 

Electric  resistance and  its  use  for  treating  zinc  ores. 

(P)  Comp.    pour    le    Traitement    des    Metaux    et 

Minerals  par  l'Electricite    490r 

electric ;       Rotary .     (P)  Bemis,     and     National 

Carbon  Co 928 

Electric with  rotary  flame  for  treating  gases  and 

vapours.    (P)  Moscicki 755r 

Electric   shaft .     (P)  Crafts       756r 

Electric  single-  or  multi-phase for  treating  molten 

metals.     (P)  Lescure      794,  970r 

electric  smelting  ;    Cooling  the  lower  electrodes  of . 

(P)  Krupp  A.-G 869 

electric;    Starting  the  arcs  of .     (P)  Scott 427 

Electric for  treating  lamp  filaments.     (P)  Coolidge, 

and  General  Electric  Co 651r 

Electric  vacuum for  high  temperatures: 

Ruff 1016 

Wolf  and  Miiller 145 

Electric  zinc .     Peterson    357 

Electric     zinc with      integral      condensers.      (P) 

Thomson      86,  319,  425,  426 

electrolytic  ;    Cathode  for : 

(P)  Seward  and  others 555 

(P)  Sodium  Process  Co 700r 

for  extracting  zinc  from  its  ores  in  a   vacuum.     (P) 

Herter 86 

Feeding  devices  for  roasting .     (P)  Stout     926 

Fire-grates   for   gas-producer .      (P)  Gibbons    and 

.McEwen    HIS 

Firing with    pulverised    fuel.     (P)  Brunner 311 

Fuel  feeding  devices  for .     (P)  Greenstreet. .  635,  lOOOr 

Gas .     (P)  Feicks 782 

Gas-fired : 

(P)  Priest 999. 

(P)  Tooth 240 

Gas-fired  cupola .     (P)  Gautier  and  Esselin    88 

( las-heated .    (P)  King  and  others     986 

gas-;  Mixing  gas  and  air  for .     (P)  Hoeller    128 

Glass .     (P)  Bourdu 647 

for  heating  gases.     (P)  Olsson     954 

for  heating  ingots  :  Continuous .     (P)  Siemens  318.  321r 

Heating  of  retort for  making  coal  gas,  etc.     (P) 

I  tessauer  Vertikal-Ofen  Ges 788 

for  the  heat -treatment  of  metals  : 

(P)  Grebel    970 

(P)  Russell  and  Lord    1014 
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MM 

Furnaces     BOS* 

High-pressure  for  the  direct  production  of iron  and 

stool.     (P)  "It..    360r 

liorizoni.il  mechanical  roasting  IP)  Barnaul   ..   1214 

Liquid-fuel  heated   tipping  foi   "»"*">,  unelting, 

refining,  etc.    (P)  Prici        BM 

nr;  d'l  Claude     070 

Mccluiniral      roasting with      helical      hearth,     (P) 

Bauette 88 

Mechanical lor    roasting    iiiic    blende    and    othei 

sulphide  on*.    (P)  Kessler      360 

Megan        ,    (PJ  Knight    700 

Melting    — : 

<P)  Churchward    830r 

(P)  Hall   B68 

il'i  Mellon,  mid  1  nilnl   Aliiininiuin   Ingol   '  >64 

■felting     -     and   apparatus   ior  stirring  or   agitating 

in, lit.  ii  material  therein.    (P)  Sail     1095 

for    melting    brass;     Teats    nl    natural-gas    tired . 

Woll  and   Imrr 966 

for  melting  glass.    (P)  Holle    1207 

for  molting  glass  or  nut  iN  ;  Tilting .    (P)  Lambot 

832,  832r 
for  melting  glass  anil  <  t li.-r  fusible  substances;      011- 
Bred 

il'i  Hlgham  Manufacturing  Co 480r 

fP)  Kothkopl 354 

for  melting  glass,  smelting  metals,  ate.  ;    LlQUld-roel 

nrcd .     (P)  Siegw  ilegwart     :>42,  963r 

tor  melting  metals.    (P)  ttatcllfl  and  Batcllff 926 

Melting-pot .     (P)  Coppee    361r 

Metal .     (P)   II. ill       320.  361r,  425,  650r 

Mi italllalng         .     (P)  Mathewson  and  Laist   598 

Metallurgical : 

(p)   iddicks  and  Brewer 144,  836 

ase -,;i 

(P)  Qreenawalt 926 

tl'i  Hibbard 425 

in  HcCabe    1015 

Smaliwood    uir 

(p)  Wedge   320,  598,  1161 

metallurgical;    Electrical  heating  device  for .    (P) 

360 

Metallurgical  and  other .    (P)  Williams     359 

metallurgical  :     Recent   progress  in  the  abatement  of 

from  SchTffner     1160 

metallurgical  ;    1  so  of  pulverised  coal  in .     Lord..       8S 

Muffle-  (P)  Cm-ran    320.  1095r 

Mutlle for     producing     zinc.     (P)  Koppers     and 

is.lorf    870 

Muffle  for  reduction .    (P)  Roitzheim     321r 

Mutlle  and  similar .     (P)  August's  Muffle  Furnaces, 

mil    August    698 

tor  obtaining  easily  oxidraable  metals.    (P)  Zavelberg..  700 

Oil-fired .     (P)  Bunion  and  Burdon    68 

Open-hearth : 

Ubert    836r 

(!'l  Siemens  75.~>r 

Ore-roasting .     (P)  Bracq  359 

Preventing  deposition  of  carbon  in  reversing .    (P) 

Tschudy    583 

Process  for  lining (P)  Eldred    469 

Producer     and     regenerator .    (P)  Stewart     and 

Bethel]    741r 

for  producing  gas  and  coke  ;    Vertical  retort .    (P) 

Koppers    68 

tor  producing  metallic  powders  or  coatings.    (P)  Schoop  32lr 

Babble  arms  for  roasting .    (P)  Stout    1058 

Rabble  shafts  for  roasting .    (P)  Fowler    926 

tor  refining  metals.    (P)  Wills     205 

Refractory     lining     for .     (P)  Serpek,     and     Soc. 

Generate  dee  Nitrures     737r 

Refuse  destructor  and  like .     (P)  Scorer,  and  Mel- 
drums.  Ltd 1170 

Regenerative : 

(P)  Egler  and  Blair 14 

1 1'  i  Heuleaux  and  Laughlin 780 

(P)  Walsh  and  Priestley 632 

provided  with  regenerative  ehambers.    (P)  Poetter,  and 

Poettcr  Gee 408.  583r,  737r 

with    regenerative     tiring.     (P)  Wendt.    and     Georgs- 

Harten-Bergwerks-  u.   Hiitten-Verein      737r 

Regenerative  gas .     (P)  Siemens   . .    :i42,  470r,  850,  951r 

Regenerative  open-hearth .     (P)  Rogerson  ..    871r,  927r 

Regenerative,   reversible — — .     (P)  Knox  Pressed  and 

Welded  Steel  Co 554 

Recuperator .     (P)  stubblebine 1041 

Regulating  an .     (P)  Scott    361 

Reheating .     (P)  Siemens    144.  :!21r,  836r 

for  reheating,   annealing,   cementation,  or  tempering ; 

Semi-continuous fired  with  coal  or  coke.    (P) 

Conor    970 

Removal  of  sediments  or  crosts  from  rotarv  and  like 

.     (PI  Ahlmann    906 

Retort .     (P)  Londress  and   Worley    321r 

Reverberatory .     (P)  Soc.     Fran?.     d'Exploit.     de 

Fours  Speciaux  a  Haute  Temperature  320 

Reversible  regenerative  gas of  the  Siemens  type. 

(Pi  Reynolds  632 

Reversing  regenerative .     (P)  Knox    906 
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Furnaces — runt. 

Roasting : 

(P)   Beskow  and  Bamen  «7lr 

(l'i  Corn,  i  HI 

i  PI  Pom  t<  r,  and  r  >  ifli   poundn  Co • 

(PI   l.ii-t                                                         1161 

for  roasting  or  drying  ores,     (l'i   Etldge    361r 

tor  roasting  or  drying  ores,  el  rs  for  mechanical 

- —  .    i  l'i  Bptnsig  and  Hommel     Hlr 

for  roasting  ..r.  ^  . 

i  P)   He  Spirlet 89r 

PI  Qlbson  101 1 

(l'i    ll.rzig     

P)    Murphv 7 '.)  I 

il'i  Plketty    

(P)  Zavelberg     970,  970r 

Roasting for  ores  and  the  like.    (P)  Qabrlelli.. 

for  roasting  ores  .    Itabblmg  applianees  for  mechanical 

- — .     (P)  Harris  1058 

for  roasting,  reducing,  or  volatilising  metals  from  ores, 

etc.     (P)  Tiinni 599 

for  roasting  or  smelting  ores.  (P)  Buchholtz,  and  Oil- 
Flam.    Furnace  Co.,   i.t.l 755r 

Rotary .    (P>  Churchward 31r 

with  rotating  hearths.     (P)  Beocsinl  Cementgyari  Unio 

Iteszvcnvt&rsasag    27r 

Salt-bath .    (P)  Brayshaw  and  Brayshaw     1161 

screw  or  worm  conveyors  i'-r  charging  rotary  reduction 

— .     (P)  Bourcoud   489 

Smelting ; 

i  ii  Biveroll  lint 

(P)  Williams  and  Holdsworth    

for  steel  making  ;  Crucible  vertut  electric .     rtesbitl 

stirring    device    for     mechanical    roasting .    (P) 

Mot.'illli.mk   i : n .  1    Metalliirgisrhr   Qes 794 

sulphate;    Bcrapers  t.-r  agitators  in .    (l'i  afeister, 

Lucius,  and  Bruning     23,  *85r 

for  treating  ores.  etc. 

(l'i  Beskow  and  Bamen  42«r 

il'i  Prey  88 

Tunnel for     tempering,      n  mentation,     etc.     (P) 

Richter 206r 

Fusarittm  ;    The  colouring  matters  of .     Bezssonoff   ..     913 

Fuse  compositions  containing  phosphorus  :    Manufacture  of 

.    (P)  Deutsche  Waffen-  u.  Munitionsfabriken     769 

Fusee  ;    Time-burning  railway  signal .     (P)  Ross,  and 

Central    Railway    Signal    Co Hit 

Fusel  oil;    Production  of  — — ■.     (P)  Scheckenbach 329,  497r 

Fushun,  China  ;    Ammonium  sulphate  plant  at 749 

Fusible  substances  ;    Apparatus  for  melting  and  projecting 

.     (l'i  M,.rt    737r 

Fusion  of  highly  refractory  materials.     (P)  Podszus  ..   700,  837r 
Process  and  apparatus  for  electric .     (P)  Grabowsky    869 


Galactite  and  a-ethylgalactoside  ;  Identity  of .     Fischer 

Galalith  ;   Manufacture  of .     Bonwitt 

Galangal  oil;  Constituents  of .     Fronim  and  Fluck  .. 

Galbanum  oil.     Semmler  and  Jonas 

Galega  officinalis  ;   An   alkaloid  from .     Tanret 

Galegine  ;  Constitution  of .     Tanret 

Galicia  ;  Production  of  petroleum  spirit  from  natural  gas 

in .     Rozanski 

Gallic   acid  ;    Derivatives   of .     Schwenk 

Preparation   of .     (P)  Nitritfabrik,   and   Hamel  . . 

Gallocarboxylic  acid  ;  Manufacture  of  the  bismuth  salt  of 

.     (P)  Bayer  und  Co 277,  C.14r,   767r, 

Galloeyanines.     See  under  Oxazine  dyestuffs. 
Galloflavin  : 

Herzig  

Herzig  and  Wachsler 

Galls;   Constitution   of  tannin   from   Turkish   and   Chinese 

.     Feist  and  Haun 

Galvanising    metal    sheets ;    Process   and    means   for . 

l'i  I. .Hand.  Morris,  and  Griffiths  

wire,    hoop  to.     (P)  Field    and    others    425, 

wire,  sheets,   etc.  ;   Bath  for .     (P)  Turnbull 

Gambier ;  Chinese  block .     SommerhotT  and   Apostolo 

Garbage  ;   Manufacture  of  alcohol  from .     (P)  Morgan 

Method    for    disposing    of .     (P)  Wooliacott    and 

Saxton    

Process  for  utilising .     (P>  Kitchen 

Treatment    of .     (P)  Matlack,    and    Sewage    and 

Garbage  Power  Co 

Gas,  air- ;    Manufacture  of .     (P)  Pace 

and  air;   Method  and  means  for  mixing for  gas 

furnaces.     (P)  Hoeller  
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(ias — cont. 

analysis  apparatus : 

(P)  Billings  and  Little    615 

(P)  Taplay  and  Abady  714 

analysis  apparatus  for  treating  gases  with  measured 

quantities  of  a  liquid  reagent.     (P)  Heineraann  . .     809 

Analysis  of  coal-  ■ with  the  Bunte  burette.     Czak6    242 

analyses  by  fractional  distillation  at  low  temperatures. 

Burrell  and  Seibert   808 

Apparatus  for  the  catalytic  combustion  of .    (P) 

Schmidt  and  Krieger 635 

Apparatus  for  determination  of  benzene  in  illuminating 

.    (P)  Soc.    Roubaisienne    d'Eclairage    par   le 

Gaz  et  l'Electricite 129 

Apparatus  for  generating : 

(P)  Barnum  and  others    471 

(P)  Degenhardt  472,  1083r 

(P)  Shaw,  and  Shaw  Kiln  Co 782 

Apparatus  for  manufacturing : 

(P)  Cochran,  and  National  Gas  Process  Co 636 

(P)  Jones  and  Jones  411 

(P)  Nelsen    16 

Apparatus  for   manufacturing   coal- : 

(P)  Congdon 471,   782,   954r 

(P)  Eitter-Conley  Manufacturing  Co 911r 

Apparatus  for  producing  combustible .  (P)  Strache     910 

Apparatus  for  purifying .     (P)  Smith 824 

Apparatus  for  subjecting to  the  action  of  fluids. 

(P)  Wagner,  and  Bartlett  Hayward  Co 468 

Apparatus   for   washing   and   cooling .     (P)  Lloyd       68 

Apparatus  for  washing  and  recoyering  ammonia  from 

.     (P)  Lymn    245r 

Apparatus  for  washing  or  scrubbing .     (P)  Williams     411 

from    bituminous    fuel ;    Process    for    producing . 

(P)  Berry   1197 

blast-furnace  ;  Cleaning  and  utilisation  of .  Johnson  1144 

blast-furnace- ;    Development    of    dry-cleaning    in    the 

purification  of .     Miiller  553 

Blast-furnace enriched  with  coke-oven  gas.     Bone     634 

blast-furnace- ;   Purification  of .     (P)  Schwarz  . . .     411 

blast  furnace-  ;  Purifying by  water  spraying  and 

cooling.     Bayer 1094 

blast-furnace  ;  Use  of  dust  recovered  in  purifying 

as  binding  agent  in  briquetting  ores  and  flue  dust. 

Kippe    1094 

calorimeters.    (P)  Simmance  and  Abady 45 

cleaner.     (P)  Ernst 16 

-cleaning  mechanism.     (P)  Egler,  and  Blair  Engineering 

Co 129 

from  coal  by  distillation  tR  vacuo  ;  Composition  of  the 

.     Burgess  and  Wheeler 191 

Coal-    and    petrol- for    lighting.     A    comparison. 

Scott-Snell  686 

coke-oven- ;       Long-distance     transmission     of     . 

Witzeck    1144 

Device  for  indicating  naphthalene  in  illuminating . 

(P)  Deville,  and  Soc.  du  Gaz  de  Paris 824 

The  difference  between  the  calculated  and  determined 

calorific  values  of  coal .     Weyman 11 

•'  Double  " for  small  works.     Tully  909 

Electrical  removal  of  tar  from : 

Steere   1145 

White  and  others 1000 

engines ;  Power  production  from .     Coster 1193 

Extraction  of  ammonia  and  sulphur  compounds  from 

.    (P)  Cobb  954r 

Extraction  and  recovery  of  certain  substances  from  coal 

.     (P)  Hultman 191r 

Firing  of by  adiabatic  compression.     Dixon  and 

others   909 

free  from  carbon  monoxide  ;  Production  of  coal . 

Jochum 242 

generators : 

(P)  Akerlund,  and  Standard  Gas  Power  Co 1148 

(P)  Barnum  824 

(P)  Ensign   16 

generator  ;  Cupola .    (P)  Koppers.  and  Koppers  Co.     782 

for  heating  ;  Production  of .     (P)  Athion  Ges.  304,  853r 

Heating    of    retort    furnaces    for    manufacturing . 

(P)  Dessauer  Vertikal-Ofen  Ges 782 

Immediate  fractional  recovery  of  by-products  in  the 

production  of  illuminating  town .     (P)  Fischer    684 

Increasing  the  yield  of  ammonia  in  the  manufacture 

of from  solid  fuel.     (P)  Sachs 740 

industry  ;  Catalysis  in  the .     Lessing 1193 

Lighting from  coke  ovens  in   Westphalia.     Ford     192 

for    lighting    and    heating ;    Production    of from 

fuel  and  lime.     (P)  Vignon    472,  9Ur 

lighting  and   hygiene.     Von   Griibcr 1149 

lighting  in  Japan.     Inibushi   1149 

from    liquid    fuel ;    Generation    of  ■ .     (P)  McCourt, 

and  others  68 

from    liquid    hydrocarbons ;    Production    of .    (P) 

Cameron  and  Burford 910 

liquor ;     Treatment       of .     (P)  Berlin-Anhaltische 

Maschinenbau-A -G 685,  825r 

liquor  works  in  the  United  Kingdom  ;  Report  on 

by  the  Chief  Inspector  of  Alkali  Works 861 

mains ;   Corrosion  of  the by  electric  currents  in 

Gablenz,  Austria.      Herrmann 1145 


FAOB 

Gas — cont. 

Manufacture  of : 

(P)  Benner,  and  International  Gas  Development 

Co 685 

(P)  Burgi    585 

(P)  Carrey    1148 

(P)  Maclaurin    1 148 

(P)  Snclling,  and  Consolidated   Liquid   Gas  Co.     636 

Manufacture  of from  bituminous  fuel.     (P)  Dellwik- 

Fleischer  Wasscrgas-Ges 585 

Manufacture  of  coal .     (P)  Parsons 542 

Manufacture  of  combustible from  animal  sub- 
stances.    (P)  Smith    472 

Manufacture  of  heating  or  lighting by  decom- 
posing vapours  of  oil,  tar,  or  liquid  hydrocarbons. 
(P)  Berlin-Anhalt.  Maschinenbau-A.-G.     190,  586r,  783r 

Manufacture   of   lighting .     (P)  Comp.    Franc,    du 

Centre  et  du  Midi  pour  l'Eclairage  au  Gaz 585 

Manufacture  of  liquefied  lighting and  plant  there- 
for.    (P)  Lipinski  191r 

manufacture  ;  Recent  improvements  in  — ■ — .     Forstall    398 

manufacture ;    Recovery    of    ammonia    as    nitrate    or 

nitrite  from .     (P)  Lymn  244 

Manufacture  of  sulphuric  acid  from  the  sulphur  com- 
pounds of  coal .     (P)  Mackenzie 352 

manufacture  ;    Vertical    retorts   for    use    in .    (P) 

Drakes,   Ltd.,   and  Dobson 584 

Materials  for   purifying  producer  and  like .    (P) 

Wallwin  and  Sinnatt 411 

Method  of  superheating .     (P)  Berglof 243 

mixtures  ;  Apparatus  for  the  analysis  of  complex . 

Taylor 1075 

mixtures  ;  Processes  for  liquefying and  separating 

the  constituents.     (P)  Mewes 683r 

Naphthalene    in    coal  ■ and   its  removal.     Macleod 

and  Henderson  299 

natural ;  Benzine  from .     Biluchowski  and  von  Pilat  1147 

natural ;  Condensation  products  of .     Singer 127 

natural ;  Explosion  limits  of  mixtures  of .  Bilu- 
chowski and  Lahocinski 1195 

natural ;   Gasoline  from in  the  United  States  . .     410 

natural ;   Process  for  separating  the  hydrocarbons  in 

.     (P)  Koppers,   and   Koppers   Co 1002 

natural ;  Production  of  petroleum  spirit  from in 

Galicia.     Rozanski  15 

natural ;     Suitability     of  — —  for     making     gasoline. 

Burrell    683 

natural ;  Treatment  of -.     (P)  Peterson 585 

"  New  " for  small  works.     Tully    909 

oil- ;    Apparatus  and   method  for  generating for 

internal-combustion  engines.     (P)  Bates 17r 

oil- ;  Manufacture  of : 

Forstall  541 

(P)  Hall    910 

oil-  ;     Manufacture    of of    uniform    quality.     (P) 

Pinteeh  A.-G 472 

oil-,  produced  in  the  Jones  apparatus  ;  Analyses  of . 

Jones 541 

Oil- ■  producers  : 

(P)  Bates    129r 

<P)  Burdon  and  Burdon 68 

oil- ;  Production  of ,  alone  or  together  with  water- 
gas,  in  horizontal  retorts.     (P)  Le  Morvan 585 

oil- ;   Production  of for  heating  or  firing  purposes. 

(P)  Burdon  and  Burdon 244 

Partial  and  intermittent  combustion  of .    Somer- 

meier 

from   peat ;   Composition   of .     Perkin 397 

with  preservative  properties;   Production  of  a by 

means     of     the     electric     arc.     (P)  International 
Ionizing  Process  Co 427 

The  problem  of  naphthalene  in -in  America  ....       66 

Process    and    apparatus    for    determining    by    weight 

quantities  of .     (P)  Hartung 539 

Process     for     producing .     (P)  Hirt,     and     Allis- 

Chalmers  Manufacturing  Co 129,  1002 

Process  for  washing  and  cooling .    (P)  Lloyd  ....       68 

producer- ;     Apparatus   fur   absorbing   ammonia    from 

.     (P)  Mond 953 

producer  apparatus  ;  Suction .    (P)  Houston    ....     542 

producer- ;     Application    of to    brass    foundries. 

Bulmahn 752 

producer- ;    Chemical    changes    occurring    during    the 

passage  of through  pipes.     Schmatolla 410 

producer- ;    Cooling ,  and   simultaneously    making 

salt   by   evaporation   of   brine.     (P)  Burrows   and 
Charlton   190 

producer  furnace.     (P)  Stewart  and  Bethell 741r 

producer  furnaces  ;   Fire-grates  for .     (P)  Gibbons 

and  McEwen  1148 

Producer- generators.     (P)  Wollaston 1043 

producer-  ;  The  Hilger  rotating  grate  generator  for . 

Keller    1144 

Producer- from  low-grade  fuels.     Fernald 908 

producer- ;  Method  and  apparatus  for  generating . 

(P)  Servais  741r 

producer- ;     Production    of in    rotary    generators. 

(P)  Alpine  Maschinenfabrik  G.  m.  b.  H.,  and  Meyer    853 

producer- ;    Purifier   for   separating   dust  and   sulphur 

compounds    from    .       (P)  Berlin    Anhaltische 

Maschinenbau  A.-G 472,   586r,   636r 

producer  for  raw  fuels.     (P)  Ragot  and  Pierre-Hervotte      98 
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producer  with  recovery  ol  dlttlUatlon  products.    (P) 

Mint 243 

producer-  :     Use    of fur     nu-ltirot     vcllow     brass. 

(iu.-niher    968 

pradn 

fP)  Anderson  and  others   •"■•i- 

<P)  Biwit.  an.1  Sharp-BasseU  lis*  Producer  Co.     782 

<P>  Banner  1002 

(Pi  Ki.l.llccombe  1048 

(Pi  lhmk no 

(P)Carretero  412r 

i  P)  H.    Fontaine  411.  473r 

i  P)  II.  kM-nhar.lt    472 

(P)  Dodd    M2 

(P)  Kulrr.  and   Blab  KnBineerlng  Co 120 

(P)  Franks  and  Sanders  88.  586r 

■  l'»  Oarland  1148,  1197 

(Pi  Oarland,  and  Camden  Ironworks   16 

(Pitiuggolz  782 

1 1-    Hart   542 

.  I'    ll.-rrick    888,   1043 

(P)  Hirt.  and  AlUs-Chalmera  Manufacturing  Co.     585 

(P)  Horn.- 68 

.Pi  JYii.-ri.  ■-.  and  Morgan  Construction  Co 304 

(PI  Jeficri.s  and  others     782.    1043 

(P)  Jolly 411 

(Pi  Poetter 685 

(P)  Ragot  and  Pierre- Hervotte  129r 

il'lS.hini.lt   1197 

(P)Sahhn 685 

(P)  Smith   782 

(P)  Von  Kerpclv    1083r 

(P)  Well   636,  853r 

<P>  Whitfield    190,   636r,   825r 

producers:  Apparatus  for  regulating  the  air  supply  to 

.     (P)  Doherty    824 

producers  :  Hoppers  for .     (P)  Babcock  and  Wilcox 

1148 

producers  ;   Manufacture  of  ammonia  and  other   pro- 
ducts  in .    (P)  "  Montania  "      Brennstoffver- 

wertung  Ges 304r 

producers  and  method  of  working  them.     (P)  Stewart    852 

producers  ;   Rotary  grata  for .     (P)  Roller  . .  740,  825r 

producers  :    steam    generators    for .    (P)    Pierson, 

and  Soe.  .1    .t   i>.  (i.  Pierson  190 

producers  :  Suction  : 

(P)  Derrick 954r 

(P)Dormand  823 

producers  :  Working  of  by-product  recovery .  (P) 

Righy  and  others 852 

Production  of  comhustible  .     (P)  Strache 910 

Production  of  combustible from  liquid  fuel.     (P) 

Hiddlcrombe    740 

Purification  of : 

<P>  Bergfeld  344 

(P)  (rnonnell  and  others 911 

Purification  of  coal .     (P)  Fabry   1148 

Purification  of  coal by  heat      Carpenter 682,  737 

Purification  of  coal or  other  gas  and  reco%'ery  of 

byproducts.     (P)  Burkheiser 953 

Purification  of  coal from  hydrogen  sulphide  and 

gen.     (P)  Bergh    542 

purification  experiments  at  Montreal.     Mann 1042 

Purification  of bv  means  of  electric  currents.     (P) 

Krause    491,   491 

purification  :    Recent    improvements  in .     Forstall     401 

purification  residues  ;  Manufacture  of  hvdrocvanic  acid 

from .     (P)  Fab-,  de  Prod.  Chim.  de  Thann  et 

de  Mulhouse,  and  others 255 

purification  ;    Treatment    of  sulphurous   residues  from 

.     (P)Koppsn    643 

purifying  apparatus.     (Pi  Heine  853 

purifying  material  :    Revivification  of  spent -.     (P) 

Frank  and   Kallenhach    304 

purifying    material  :    Treatment   of  — ■ —  for    use   as  a 

fertiliser.     (P)  Bodin  and  others 35 

reactions  at  high  pressures  .   Process  for  carrying  out 

.      (PI  Vallalat 822 

Recovery  of  the  nitrogen  of  the  hydrocyanic  acid  in 

crude    coal as     ammonium    salt.     (P)  South 

Metropolitan   lias  Co.,  and   F.vans 959 

Removal  or  recoverv  of  certain  substances  from  coal 

.     (P)  Hultman 17r 

Removal  of  sulphur  from  lighting .     Anderson  . .     683 

residues  :  Coal  .     Wagner 1145 

retort     bench  ;     Regenerative .     (P)  Brown,     and 

Ritter-Conley  Manufacturing  Co 584 

Retort    furnace    for    the    production    of    lighting . 

(P)  Stettiner  Chamotte-Fahrik  A.-G.  vorm.  Didier     304 
retorts  . 

(P)  Drakes.   Ltd..  and  Drake  344 

(P)  Koppers 68.    586r 

retorts  ;  American  vertical .     Taussig 189 

retorts;    Charging    or    discharging .     <P)  Drakes. 

Ltd..  and    Dobson  684 

retorts  :  Comparison  of  modern with  older  types. 

Meneghini 1194 

retorts  :  Continuous .     (PI  Von  Oswald 128 

retorts  ;  Corrosion  of 65 

retorts  ;  Discharging  apparatus  for  vertical .     (P) 

Glover  and  West    910 


Oaa — run/ 

retort        Km.  barging  carbonised   products  obtained  In 

verUoal  (P)  Aarta    MI 

retorts ;     Drawing    and    charging .     (P)  Bird    and 

llavt.r     S84 

retorts ;    Manufacture   ..i    Bre-cla]     — .    (P)Evers..   1088 
retorts  .    Manufacture    of  .     Herman    and    English 

methods   low 

retorts  ;   Means  for  controllinR  the  operation  of . 

.rp.-nt.-r  and  others  1043 

Retorts  lor  us.-  in  making  heating  or  illuminating . 

(Pi  Blborne  and  C.odsal    584 

retort-  .   n.  fractory  materials  for .     [nstttatlon  of 

i.i-    Engineers  Committee  Report.     Bywater  ....     882 

retorts;    Regenerator    settings    for    vertical .     (P) 

(Hover  and   Weal    Bio.   BID 

retorts  .    Wilson's    "  continuous-iut.  rtnitt.-nt  "    vertical 

.     Dickson   951 

scrubbers  : 

(P)  Heine   585 

(P)  Hullis  1002 

Separation    and    utilisation    of    carbon    dioxide    from 

lighting  or  heating .     (P)  Athion  lies.   ..  244,  853r 

from    sewage  ;     Apparatus    for     producing .     (P) 

Biranlt    I7r 

from  sewage  sludge  :  Process  for  obtaining .     (P) 

Berghauer 848 

Synthetic  preparation  of  coal .     Vignou 737 

Treatment  of  hot  coal .     (P)  Leech  and  Edwards  823 

Uses  of .     Bone   634 

Vertical     retort     furnaces     for     producing .     (P) 

Koppers    68 

washers  : 

(P)  Foster,  and  American   Smoke   Washing  Co.  636 

(P)  Lymn  17r 

(P)  Osborne,    and    Ritter-Conley    Manufacturing 

Co 585 

(P>  Patitz,  and  Allis-Chalmers  Manufacturing  Co.  1043 

(P)  Stone,  and  Western  C.as  Construction  Co...  782 

washer  or  scrubber.     (P)  Fiddes 585,  636r,  825r 

washers  or  tar  extractors.     (P)  Whitfield 190 

washing  and  cooling  apparatus.     (P)  Lloyd 129 

washing  oil ;  Process  for  separating  light  oils  from . 

(P)  Koppers 411 

water- ;  Apparatus  for  manufacturing .    (P)  Glas- 
gow, and  United  Gas  Improvement  Co 1149r 

water-  :   Apparatus  for  producing : 

(P)  Choury 685 

(P)  Stephenson    542 

water- ;  Composition  of  the  tar  from .     Downs  and 

Dean  586 

Water equilibrium  in  hydrocarbon  flames.  Andrew     303 

water-  ;     Manufacture    of .     (P)  Dellwik-Fleischer 

Wassergas  Ges 585,  825r 

water- ;     Manufacture    of    hydrogen     from .     (P) 

Badische  Anilin  und  Soda  Fabrik   24,  24r 

water- producer.     (P)  Bormann 304 

water- ;  Production  of  .  alone  or  with  oil-gas,  in 

horizontal  retorts.     (P)  Le  Morvan   585 

water- ;    Purifier    for    separating    dust,    sulphur    com- 
pounds,   etc.,    from .     (P)  Berlin    Anhaltische 

Maschinenbau  A.-G 472,  636r 

water- ;   Separation  of  the   constituents  of .     (P) 

Soc.   PAir   Liquide 1149 

water- ;      Thermal     reactions     in     carburetting . 

Whitaker  and  Rittman 682 

wells  ;  The  Hungarian  natural 851 

Wood- generator  and  burner.     (P)  Boxall 1043 

from  wood  ;   Manufacture  of and  by-products.     (P) 

Poole 190,    244r,    ui3r 

works  :    Condensers    used    in .     (P)  Beard.    Scott, 

and  R.  and  J.  Dempster,  Ltd 472 

works  ;  The  Koppers  combination  carbonising  chamber 

for .     Cooper 410 

Gaseous  fuel ;  Production  of : 

(P)  Benjamin 911 

(P)  Southey  129r,  411 

mixture  ;  Method  and  means  for  mixing  the  constituents 

of  a  combustible .     (P)  Ionides 1149 

mixtures  ;  Apparatus  for  determining  a  definite  con- 
stituent of by  absorption.     (P)  Dragerwerk  H. 

und   B.   Drager 378 

mixtures  :  Apparatus  for  separating .     (P)  Genevet 

et  Cie 241 

mixtures  ;  Combustion  of .     (P)  Bonecourt  Surface 

Combustion,  Ltd 304 

mixtures  :  Determination  of  inflammable  substances  in 

.     (P)  Eyermann    809 

mixtures ;    Dilution-limits    of    inflammability    of . 

Coward  and  Brinsley 851 

mixtures  ;   Electrical  ignition  of .     Thornton  ....     633 

mixtures  :    Ignition  of ■  by  the  electric  discharge. 

Coward  and  others    541 

mixtures  :  Preparation  of  liquefied  constituents  of 

by  compression  and   cooling.     (P)  Hirschlaff 137 

mixtures  :  Process  and  apparatus  for  producing  com- 
bustible   .     (P>  Rosenberg 473r 

mixtures  ;  Quantitative  analysis  of —  and  automatic 

regulation  of  the  state  of  gaseous  mixtures.     (P) 
Siemens  und  Halske  A.-G 106r 


128 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


MM 

Gaseous — conL 

mixtures  ;   Separation  of into  their  constituents  : 

(P)  Claude,  and  L'Air  Liquide    137r 

(P)  Maza 633 

(P)  Pictet 541r 

(P)  Soc.  l'Air  Liquide 1149 

mixtures  :  Separation  of  easily  condensed  or  absorbed 

constituents     from     hot.     compressed ■.     (P) 

Ephraim  1154 

reactions  at  high  temperatures  ;  Manufacture  of  retort 

or  furnace  tubes  or  chambers  for .     (P)  Pictet     849 


Gases  ;   Absorbers  and  separators  for .     (P)  Hey  .... 

Absorption  of by  charcoal  at  low  temperatures. 

Claude 

iu  air  ;  Detection  and  determination  of  inflammable : 

(P)  Akkumulatorenfabrik 190,    190,   244, 

(P)  Kraushaar  

and  air ;   Lower  limits  of  combustible  and  explosive 

mixtures  of .     Somermeier      

Apparatus  for  the  chemical  transformation  of by 

multiple   contact   action.     (P)  Wolff,  and    General 

Chemical  Co 

Apparatus  for  cooling,  cleansing,  and  drying .   (P) 

Wollaston 

Apparatus   for   determining  the   speed   of  ignition   of 

.     (P)  Hofsass 

Apparatus  for  drying .    (P)  Leinert 

Apparatus  for  effecting  reactions  in by  means  of 

catalysts.     (P)  Wilhclmi   

Apparatus  for  extracting  liquids  and  solids  from . 

(P)  Wilkin,  and  Connersville  Blower  Co 

Apparatus  for  measuring .     (P)  Liese 

Apparatus    for    measuring    the    density    of .     (P) 

Bombard  and  Konig  336.  770r. 

Apparatus  for  measuring  the  velocity  of  flow  of . 

(P)  Morris 

Apparatus     for     measuring     ionisation     of .     (P) 

Siemens  und  Halske  A.-G 

Apparatus    for    mixing    liquids    with .     (P)  Sals- 

bergwerK.  Xeu-Stassfurt 

Apparatus  for  purifying .    (P)  Bomhard 

Apparatus  for  purifying  furnace .     (P)  Eekhardt    . . 

Apparatus  for  purifying  waste .     (P)  Miille "    and 

Bomhard    

Apparatus  for  recovering  by-products  from  distillation 

.     (P)  Aarts 

Apparatus  for  removing  dust  from  exhaust .     (P) 

Valeur 

Apparatus  for  removing  particles  suspended  in . 

(P)  Soc.  des  Carbures  Metalliques 

Apparatus  for  sampling .     (P)  Brown 

Apparatus  for  scrubbing  and  cooling for  fumigat- 
ing, fire  extinguishing,  etc.     (P)  Harker,  and  Harker 

Fire  Extinguisher  and  Fumigator  Co 

Apparatus    for    scrubbing    or    similarly    treating . 

(P)  Scwell 

Apparatus  for   separating  specifically  heavier   admix- 
tures from .     (P)  Kluge   

Apparatus   for   separating  suspended   impurities   from 

.     (P)  Pfaul 

Apparatus  for  treating .     (P)  Chew 

Apparatus  for  treating with  liquids.    (P)  Moscicki 

Apparatus      for      washing .     (P)  Davidson      and 

Liversedge    

of  the   atmosphere  ;    Method   of   obtaining  rare . 

(P)  Bucher.  and  Nitrogen  Products  Co 

Atomising    apparatus     for    purifying,     washing,    and 

cooling .    (P)  Theisen   241, 

from  chemical  compounds  ;  Process  for  liberating  

in  electric  incandescence  lamps.     (P)  Siemens  und 

Halske  A.-G 

Conversion  of  the  aliphatic  hydrocarbons  of  coal  dis- 
tillation   ■  into  alcohols.     (P)  De  Lattre 

from   converters  ;   Cottrell  plant  for at   Garfield, 

Utah.     Howard 

Desiccation    of .     (P)  Patits,    and    Allis-Chalmere 

Manufacturing  Co 

Desiccation  of by  cooling.     (P)  Soc.  l'Air  Liquide  907, 

Detectors  of  combustible .     (P)  Philip  and  Steele 

Determination    of    the    density    of .     (P)  Kalahne 

Device    for    detecting   combustible    or   explosive . 

(P)  Accumulatorenfabrik 

Discharging  compressed from  storage  vessels.    (P) 

Spurge 

Disintegrator-like  device  for  purifying .    (P)  Hart- 

mann 

Electric  furnace  with  rotary  flame  for  treating . 

(P)  Moscicki 

Electrical  condition  of  a  gold  surface  during  absorption 

of and  their  catalytic   combustion.     Hartley 

Enrichment  of with  methane.    Jochum 

Extraction  of  liquids  or  solids  suspended  or  combined 

in .     (P)  Armstrong 

Filtration  of  flue  dust,  fume,  etc.,  from  furnace . 

(P)  Rigg.  and  New  Jersey  Zinc  Co 

Furnaces  for  heating .     (P)  Olsson 

Indicator  of  inflammable .     (P)  Guasco 

liquefied  :  Apparatus  for  pulverising,  gasifying,  and  re- 
heating   .     (P)  Laurent  and  Peltier 

liquefied  ;     Process    for    separating    mixed -.     (P) 

Morrison  


14r 

1087 

505r 
190 

343 

737r 

301 

685 
583 

342 

950 
340 

945r 

583 

90r 

188 

1044r 

IS 

951r 

17 

1081 

850 
809 

908 

999 

632 

632 
632 
737r 

1082 

962 

343r 

69 

953 

1054 

1081 
908r 
378 
163 

846 

1080 

469 


443 
242 

186 

650 
954 
378r 

906 

65r 


PAGE 
Gases — coat. 

and  liquids  ;  Apparatus  lor  effecting  intimate  contact 

of .     (P)  Kirkham,  Hulett,  and  Chandler,  Ltd., 

and  others  S41 

from     liquids ;     Apparatus     for     removiag .     (P) 

Kirschner  302 

and   liquids ;    Automatic   regulation   of   apparatus   for 

mixing  .     (P)  Noll    469 

Means   for   detecting    inflammable .  especially    for 

use    in    mines.     (P)  Manley    and    Sandy 910 

Means   for   removing    moisture    from .     (P)  Schou   241r 

from  metallurgical  furnaces  ;  Cooling before  filtra- 
tion.    Anderson    925 

Method  and  furnace  for  securing  products  of  electric 

discharges  in .     (P)  Von  Koch 265r 

Method  of  sampling .     (P)  Brown 809 

in   mines  ;    Detection   of  dangerous .     (P)  Schauli     910 

obtained  by  dry  distillation  of  coal,  ete. ;  Recovery  of 

by-products  from .     (P)  Hilgenstock 741r 

Preventing    freezing    of    vapour    during    discharge    of 

compressed from    storage    vessels.     (P)  L'Air 

Liquide  Soc.  Anon 633 

Process  for  carrying  out  chemical  reactions  in by 

means  of  the  electric  arc.     (P)  Edwin  and  others   1017r 
Process   for   drying .     (P)  Norsk    Hydro-Elektrisk 

Kvaelstofaktieselskab 643,  1193r 

Process  for  rendering radioactive.     (P)  Landin  . .     864 

Process  for  treating .     (P)  Weeks  and  others  ....     127 

produced  by  distillation  of  coal ;  Treatment  of  hot . 

(P)  Leech  and  Edwards 823 

Production   of   chemical  reactions   in by  electric 

arcs.     (P)  Badische  Anilin  und  Soda  Fabrik 146r 

Production    of    continuous    or    constant    electric    dis- 
charges in .     (P)  Von  Koch 1162r 

Production  of by  electric  arcs.     (P)  International 

Ionizing  Process  Co 427,  555c 

Purification  of .     (P)  Marcus 188 

Purification  of  blast-furnace .     (P)  Schwarz 472 

Purification  and  cooling  of  hot .    (P)  Jaubert  . .    737r 

Purification  of and  recovery  of  by-producta.     (P) 

Burkheiser   953 

Recovery  of  hydrocyanic  acid  from .     (P)  Coleman      23 

Recovery  of  tar  and  ammonia  from .     (P)  Still  . .      17r 

Recovery  of  tar  from  hot  distillation .     (P)  Strorn- 

menger   245,  783r 

Removal    of    sulphuretted    hydrogen    from .     (P) 

Burkheiser   412> 

Removal    of    tar    from    warm    distillation  — ! — .     (P) 

Berlin-Anhaltisehe  Maschinenbau  A.-G 245 

from  roasting  pyTites ;  The  oxygen  content  of  the . 

Wright    Ill 

Separating    from    liquids.     (P)  Strohbach,     and 

General  Electric  Co 633 

Separating  mixtures  of .     (P)  Sinding-Larsen 409r 

Separation  of  particles  easily  condensed  or  absorbed 

from  hot  compressed .     (P)  Lepsius 644 

Separation  of  suspended  particles  from by  means 

of    high-tension    electricity.     (P)    Moller    206,  469.  601 

from  solids  ;  Apparatus  for  obtaining .     (P)  Weston 

24,  485r 
and  solids ;  Process  and  apparatus  for  effecting  reactions 

between at  high  temperatures  : 

(P)  Aluminium  Industrie  A.-G 736 

(P)  Dreaper  788 

Spraying  apparatus  for  treating with  liquids.  (P) 

Fowler  and  Medley 632 

Sterilisation    of by    ultra-violet   rays   in    vacuum 

tubes.    (P)  Scheidt    663 

for    sterilising,    ete.  ;    Apparatus    for    producing    and 

treating .     (P)  Marlow,    and   Pulsometer    En- 
gineering Co.,  Ltd 663 

Testing  and  controlling  device  for  producers  of  inert 

.     (P)  Martini,     and     Martini     und     Huneke 

Maschinenbau  A.-G 741r 

Treatment  of  smoke  and  like  particles  in .    (P) 

Bumside  and  Anderson 1143 

Gasifying   fuels   containing   volatile    constituents ;    Process 

and  apparatus  for .     (P)  Timm 191r 

liquids  ;  Apparatus  for .     (P)  Irwin  . . .    274.   274,   823c 

solid  carbonaceous  matter.     (P)  Lewis 345 

Gasoline  fires  ;   Extinguishing by  sawdust 33 

jelly  ;  Manufacture  of .     (P)  Mitchell   17 

Machine  for  refining  used .     (P)  Olsen 953 

Manufacture  of : 

(P)  Burton,  and  Standard  Oil  Co 911 

(P)  Waits 911 

from  natural  gas.     Singer    1 27 

from    natural    gas    in    Galicia ;    Production    of . 

Rosanski 15. 

from  natural  gas  in  the  United  States 410 

Substitutes  for  automobile .     Mersereau 626 

Suitability  of  natural  gas  for  making .     Burrell  . .     683 

Testing  of .     Lidoff  and  Petroff 1195 

Gelatin    from    animal    refuse ;     Extraction    of .     (P) 

Marcoles  431 

Blasting .     Some  notes  and  theories.     Hargreaves     337 

and    dilute    hydrochloric    acid ;    Equilibrium    of . 

Procter   326 

Examination  of  commercial as  to  its  suitability 

for  paper  making.     Sindall  and  Bacon 132 


-I  BJB   I    INDKV 


IJfl 


957 
709 


1169 
1087 


915 


PAOl 

Gelatin    seat 

Influence  oi  oeiUln  non-electrolytes  on  tin-  swelling  ol 

.     Fischer  and  Sykoa    

Manufacture  ol  (P)  L8«   and   Fischer 327 

manufacture  ;   Preliminary  treat tit  o!  DOMI  faf  • 

(P)   I'.un/.l  ' 

printing  colour*  ;Preparal ol  (P)  Cbarlea  1021,  u>- 1 

Reversible  transformation  ol  bom  the  emulsold 

Into  the  susnensold  condition.     Scarpa  M 

Gelatinous  masses  for   medicinal   and   cosmetic  purposes; 

Production  ol  (P)  Blohengrim    281,  499r 

(Monida  tomnifera,  a  new  hypnotic.     Zahn  083 

Qenisteine.  s  volatile  alkaloid  In  crude  sparteine  sulphate. 

Valeuz  100 

Oenttaeeulln.     Bridel  1112 

Oentlan    root.    Chemical    composition    of    Jaiwncsc . 

Aaahtni  and  J  oda  1222 

Santloplcrln  and   gentlnnose   in   tin-   nc-h   rmis  of  purple 

gent  inn.     Bridel    805 

•  ..  r.imum  oil ;  Production  of .     Mason  1027 

Geranyl  chloride.     Forst.  r  and  Cardwell 102 

German  ohamloal  Industry  and  the  war.     Witt 1174 

exports  of  dyestuffs  and  medicines;  Embargo  on 

lead  industry  :   Value  and   importance  for  the ol 

bloovl  examination  in  lead  poisoning,    sehoenfeld 
mad  ami  lino  smelters  ;  Working  ami  health  conditions 

of  ■ 

patents;  Applications  with  respect  to 

prohibition    of    export    of    wood    pulp    anil    cellulose  ; 

Withdrawal  ol  the  —      

standards    for    malt    analysis ;    Xcw .    Bode   ami 

Wlokk.l    M'l 

German-silver;  Analysis  of — — .     Bertiaux   142 

Metallography  of .    Thompson  1093 

Germanium  from  Vichy  water  ;  Bxtaractton  of .    Bardet  616 

Germany  ;  Accidents  and  injuries  In  i  xnlostvea  ami  other 

works  in 890 

Ammonium  sulphate  in 420 

and  Chemical  industry.     Martin  1130 

Pig  iron  production  in in  .Inly  and  August,  1914  1057 

I'r.  sent    position  of  the  science  of  manuring  in . 

Hoffmann 1066 

Prohibition  ol  certain  exports  from 810,  915,  988 

rrade  competition  with  -     — .     Action  bv  the  Hoard  of 

Trade    M7,    898,    946;    946,    1037,  1077 

Germination;  Action  ol  glucosides,  tannins,  etc..  on  . 

Sigmund  1118 

Guaonite  of  Utah.     Bardwell  and  others 15,16 

Qlngei  broad  ;    Separation  and  determination  of  sugars  in 

.     honig  and   liurhcrg 709 

Gitalin.     Killani   216 

Glass    analysis :    Rapid    methods    for .     Sullivan    and 

Taylor 1154 

for   bottling   purposes ;    Requirements  of .     Frink       77 

carboys  :  Manufacture  of (P)  Schiller 25 

The  cohesion  point,  a  new  constant  of .   Zschimmer     921 

Deposition   of  aluminium   and   other  metals   on . 

(P)  L'Aluminium  Francais  599 

Development   of   the   ruby   colour   in .     Williams  1047 

Effects    of    various    temperatures    on    coloured . 

Silverman  1047 

Fluorides  as  opacifters  for .     Shaw 1048 

Fluorspar  in ,  with  calculations  for  its  use.  Springer      77 

furnaces : 

(P)  Bonrdu 647 

(P)  Miller,  and  Laddie-Christy  Clay  Products  Co.     921 
(P)  Soc.     Franchise     d' Exploitation     do     Fours 

Speciaux  a  Haute  Temperature 921 

Furnaces    for    melting and    method    of    working. 

(P)  Higham  Manufacturing  Co 486 

industry  :  Use  of  nitrates  in  the .     Springer 693 

lacquer  ;  A  chemically  resistant .     Fox 1215 

The  limits  of  proportions  of  soda-lime .     Gelstharp 

and  Parkinson 1047 

manufacture  ;  Reactions  involved  in  plate .    Gels- 
tharp         77 

Manufacture  of  white .     (P)  Vcrein.  Chcm.  Fabr. 

Landau.  Kreidl,  Heller  und  Co 137r 

manufacturer  ;  Needs  of  the in  the  way  of  refrac- 
tories.    Berry   1047 

melting  furnace.     (P)  Holle  1207 

melting  furnaces  ;   Process   for  heating by  liquid 

fuel.     (P)  Siegwart  and  Siegwart  342,  963r 

and  metal :   Production  of  gas-tight  seals  or  closures 

between .     (P)  Sand  and  Reynolds 571 

Method    and    mixture    for    making    illuminating . 

(P)  Macbeth,   and   Macbeth-Brans   Glass   Co.   693.  832r 

Oil-fired    furnaces   for   melting .     (P)  Rnthkopf  . .     354 

Ovens  for  the  manufacture  of  sheet .     (P)  Montan- 

u.  Industrialwerke  vorm.  .T.  D.  Starek 693 

plates  :  Manufacture  of .     (P)  Bicheroux.  Lambotte 

und  Co Tan.  750f 

Presence  of  traces  of  zinc  in .     .Tavillier 164 

Resistivity    of at    high    temperatures.     Campbell     866 

rods:  Apparatus  for  manufacturing .     <Pt  General 

Electric  Co 831 


''Aal 
Glass    emu. 

Selenium  as  .  ol  .  ,te  . 

Fenaroll  20] 

Similarity   between  soiutl  lad  In 

.    Silverman   1047 

Ibr    spectacles;     Preparatl -.•  preserving . 

Crookes  mo 

Surface    devitrification    ol  under    thermal 

treatment.     Brockbanli  77 

Tellurium  ass  '  "louring  agent  in  loda  Inn.     Illcate . 

Fenamli    700 

lilting  furnaces  (01  melting .     (I'l  Lambol   ..  *:t2,  832r 

tube-,  etc.;   Process  for  shaping,  graduating,  ..i   call. 

brating .     (P)  Ktlppers   '.121 

Glasses;    Selenium  Witt  and    FrSnkel 790 

Thermometer .      National    Physical      Laboratory 

Report    

Glaze;  Apparatus  tor  sifting  and  separating  potters' . 

1 1')  Beardmore  and  others  694 

colours;   Nickel  In  Wicks  and  Mcllor 258 

Effect   of   variation   of    Ho   elements    upon    chromium 

oxide  as  a  colouring  agent  in  a  matt  .    Minton  1050 

Influence   of   soluble   s;,|M   iii   elav    up.ui    behaviour   of 

.     Coats   KI50 

A    type    of    crystalline at   cone    :<.    Hand    and 

Schurecht  1050 

Glazes  ;  Behaviour  of  some in  the  glost  oven.     Damp 

and  dry  spots.     Mellor  258 

Some  cobalt-uranium  colours  for  pottery .    Rad- 

cliffe    1050 

Coloured  porcelain  at  cone  10.     Montgomery  and 

Kruson    105] 

Deformation    temperatures    of    some    porcelain . 

Stull   and    llowat 1050 

aitheiiware  bodies  :  Crazing  of  lead .     Calleoti 

Bnamei free  from  lead  and  till.     Berge 647 

Lead ami  leadless glazes.    Government  Laboratory 

Report    892 

Leadless in  commerce,    lvtrik   314 

Matt .     Pence  80 

i..r  pottery;   Production  of  white  .mil  coloured . 

(P)  Volkel 137,  486r 

The   problem   of  lead   iii  .     Dormer 693 

Roofing  tile .     Montgomery  and  Tefft 1050 

for    stoneware    and     tine    earthenware  ;     Fritted  — ■ — , 

especially  leadless  glazes.     Berge 257 

Terracotta .     Phillips    1050 

Gloss  oil  in  linseed  oil:  Determination  of .     Thurston     556 

Glucal,  a  reduction  product  of  dextrose.     Fischer 211 

Glucinum  sulphate  and  its  hydrates.     Taboury 1087 

(/-Glucosamine  ;  Conversion  of  —  into  rf-mannosc.    Irvine 

and  Hynd    433 

Glucose  ;   Absorption  of by  bone-black.     Morton  ....    1022 

Action    of    dextrin on     tannin-glueosides.     Som- 

merhoff  152 

Determination  of  traces  of  iron  in  starch .     Eastick 

and  others   154 

in    leather ;     De-termination    of .     Amcr.    Leather 

Chemists'  Assoc 209 

from  sawdust  or  other  cellulosic  material ;  Production 

of .     (P)  Dc  Posnansky    497,  978 

from  wood  or  other  cellulose  material  ;  Manufacture  of 

-^.     (P)  Classen    761r 

Glucoses  ;  Partially  methylated .     Irvine  and  Hogg  . .     657 

a-Glucosidase  ;  Specific  nature  of .     Anbry 880 

Glucosidases :  Specific  action  of with  regard  to  their 

synthetic  properties.     Bourquelot 706 

Glncosides  ;    Action    of on    germination.     Sigmund  ..    1118 

of  glvcerol  and  glycol ;  Synthesis  of  a .     Bourquelot 

and  Bridel   40 

of  mustard  oil.     Schneider  and  Wrede 940 

of    the    purine    bases ;    Synthetic .     Fischer    and 

Helferich 217 

Glucoxylose  ;  A  natural  benzoyl  derivative  of  a  new . 

Power  and  Salway  566 

Glue    from    hide    fleshings    preserved    with    formaldehyde. 

Verein   Deutscher  Lederleimfabriken  1021 

from  hide  trimmings  ;  Fat  as  a  by-product  in  the  manu- 
facture of .     Dubovitz    428 

from   hides;    Manufacture  of .     Cambon 974 

Manufacture  of : 

(P)  Contant  and  Perrot  877 

(P)  Low  and  Fischer  327 

manufacture  :  Extraction  of  fat  from  materials  suitable 

for .     (P)  Fischer  1099r 

Manufacture   of  vegetable  : 

(P)  Lehmann  and  Stocker 366r 

(P)  Perkins  Glue  Co 559 

(P)  Perkins  Glue  Co..  and  Heide  llt>4r 

Preparation   of  casein  .     (P)  Bernstein  and  Bern- 
stein          182 

Specifications  and  tests  of .     Linder  and  Frost  ..    1021 

Gluten  in  Hour  :  Decrease  of  the  quantity  of .    Balland     563 

Variations  of .     Marchadier  and  Goujon '.'79 

<//-(. hcerie  aldehyde  ;  Isolation  of  crystalline from  a 

syrup  obtained  by  oxidising  glycerol.     Witzemann  1114 

12 


130 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

G  lyccrides  of  coconut  oil.     Bomer 7&6 

and  their  fatty  acids  :  Applications  of  method  of  deter- 
mining the  difference  in  melting   roints  of . 

Bomer S8,  323 

•  i  i.nsaturated  fatty  acids  ;  Conversion  of into  sat- 
urated compounds  ■ 

(P)  Bedford  and  Williams    324 

(P)  Bedford  and  others 429r 

■  I  unsaturated  fatty  acids  :  Process  for  reducing  ■ — — . 

(P)  Fuchs 652r 

Glycerin  :  Apparatus  for  distilling : 

(P)  Wood   1215r 

(P)  Wood,   and   Marx   and   Rawolle  798 

Determination  of  glycerol  in  commercial .     Tortelli 

and  Ceccherelli   2(17 

from  distillery  vmasses  ;  Extraction  of  the .    (P) 

Gnignard  and  Watrigant  497r 

and  fatty  acids  :  Manufacture  of  .     (P)  Twitchell  148r 

from  oils  and  fats  ;  Manufacture  of .     (P)  Twitchell  652r 

Process    for    decolourising  ■ — — .     (P)  Badische    Anilin 

und  Soda  Fahrik 363r 

Process  for  distilling .     (P)  Wood,  and  Marx  and 

Rawolle 363 

Synthetic    manufacture   of .     (P)  Heinemann 767r 

trade  in  Marseilles 875 

in  the  United  States 930 

Glycerinosols  of  gold.     Von  Weimarn    1229 

Glycerol    in    alcoholic    fermentation ;     Formation    of . 

Oppenheimer  156 

in  commercial  glycerin  and  soap  lyes  ;  Determination 

of .    Tortelli  and  Oeccherelli 207 

Dehydration  of bv  a  ferment  occurring  in  water. 

Voisenct   369 

Esterification   of by    acetic    acid    in    presence   of 

catalysts.     Senderens  and  Aboulenc 1114 

Isolation    of    crystalline    rfZ-glyceric   aldehyde    from   a 

syrup    obtained    by    oxidising .     Witzemann  1114 

and  oxalic  acid  :   Interaction  of .     Chattaway  . .     218 

Glycerol     a-glucoside  :      Biochemical     synthesis     of . 

Bourquelot  and  Bridel 40 

Glycerol    halogen-hvdrins ;    Direct    process    for    producing 

.     (P)  Zollinger  219 

Preparation  of together    with    polyhydroxy-fatty 

acid  esters.     (P)  Griin 667 

Glycerol-resin  ;   Vulcanised .     (P)  Arsem,   and   General 

Electric  Co 94r 

Glycerophosphates  of  commerce  ;  Composition  of  the . 

TJmney  and  Bennett 844 

Glycerophosphoric  acid  and  maltose  ;  Production  of  a  stable 

crystalline  compound  of .     (P)  Jacoby 43 

Glycerylphosphatcs  ;    Synthesis   of   a-   and   0- .     King 

and  Pyman    665 

Glycocoll ;    Metallic   compounds   of .     Bernard! 1073 

Reactions  of .     Chelle 1074 

Glycogen ;  Factors  influencing  the  end-point  of  the  hydro- 
lysis of by  diastatic  enzymes.     Norris    1023 

Role  of in  fermentation  by  living  yeast.     Euler    328 

in  yeast ;   Determination  of : 

Salkowski  841 

Schdnfeld  and  Kiinzel 155 

Glycol  a-glucoside  :  Biochemical  synthesis  of .     Bourque- 
lot and  Bridel 40 

Glycollic  acid  and  its  application  in  dyeing  and  printing. 

Diehl  417 

Glvcollic  acid  esters  of  2-phenylquinoline-4-carboxylic  acid. 

(P)  Chem.   Fabr.  vorm.  Schering 334r 

Glycols  ;  Preparation  of from  dibromides.     Bainbridge  1027 

1.3-Glycols  ;  Preparation  of .     (P)  Earle  and  others  . .     567 

u-Gnoscopine  ;  Synthesis  of .     Hope  and  Robinson  . .     939 

Golawai  gum  from  Northern  Nigeria 495 

Gold  ;  Annealing  of .     Rose    1157 

and  arsenic  ;  Alloys  of .     Schleicher 357 

Assay  of by  iron-nail  method.     Hall  and   Drury      29 

from  auriferous  copper  ;  Electrolytic  recovery  of 

at   Lithgow,   NSW.     Blakemore  202 

Auto-reduction    as    a    factor    in    the    precipitation    of 

metallic .     Lcnher   792 

Behaviour   of at   high   temperatures.     Tiede   and 

Birnbrauer   754 

in  ceramics  ;  Use  of .     Granger 693 

-coated  wire,   plates,  etc. ;  Manufacture  of .     (P) 

Max  and  Kammerer    598 

in  crude  platinum  ;   Determination  of  .    Schwitter     751 

Cyanide   precipitate  ;    Treatment   of .     Megraw  . .     423 

cyaniding  ;  Use  of  lime*  in .     Merton 202 

Determination    of    in    by-products      containing 

platinum,   iridium,    etc.     Jolly 1091 

Dilute  solutions  of  aluminium  in .     Heycock  and 

Neville    867 

Extraction     of from     auriferous     mispickel     and 

other  arsenical  ores.     (P)  Grandjean  88 

Extraction   of from   complex   sulphide  ores.     (P) 

Fievet    321 

Extraction  of from  ores  : 

<P)  Caldwell 1057 

(P)  Howson    598 

Loss  of      — in  cupellation.     Loevy 141 


PAOK 
Gold — cont. 

Method  of  assaying  concentrates  and  battery  ohips  for 

.     ( 'rosse 487 

-nickel-copper  alloys  ;   Ternary .     De  Cesaris  ....     261 

ore  ;    Roasting    sulpho-telluride at    the'    Kalgurli 

Gold  Mines.     Brinsden    202 

ores  containing  deleterious  slimes  :  Treatment  of . 

(P)  Darrow 794 

ores  of   East   Gippsland,   Victoria  ;   Treatment   of  the 

complex .     Mickle    202 

ores ;    Experiments   in    cyaniding .     Cohen 29 

ores  ;  Treatment  of .     (P)  Kitsee 143 

ores ;     Treatment     of    complex,     refractory  .     (P) 

Titus,  and  Montana  Metallurgical  Co 1057 

Precipitation  of from  cyanide  solutions.     Megraw     751 

Precipitation  of from  cyanide  solutions  by  carbon. 

Cowles 202 

Precipitation    and    separation    of from    solutions. 

(P)  Towne  and  Robinson  320 

Precipitation  of by  zinc   dust.     Merton 263 

proof  plate  ;  Preparation  of  a  fine by  chlorine  gas. 

Melbourne  Mint  Assayers 1157 

Recovery'    of from    refractory    ores.     (P)  Butters  836r 

Recovery  of from  sea-water  and  other  very  dilute 

solutions.     (P)  Baur  and  Nagel    88,  555r 

Resistivity  of  pure in  the  temperature  range  20'  to 

1500°  C.     Northrup    357 

from  sand  ;  Process  for  recovering .     (P)  Hamilton    870 

-silver-copper-nickel  alloys  ;    Quaternary .     Parra- 

vano    1092 

surfaces ;      Electrical     condition     of during     the 

absorption  of  gases  and  their  catalytic  combustion. 

Hartley 443 

-vanadium  alloys.     (P)  Von  Oefele  and  Schweitzer 969 

-zinc  slime  ;  Treatment  of .     White 1091 

Gold  :  Glycerinosols  of .     Von  Weimarn 1229 

-hydrocyanic  acids:  Manufacture  of  double  salts  of -. 

(P)  Meister,  Lucius,  und  Briining    767,  1172r 

salts  with  organic  bases  ;  Manufacture  of  double  com- 
pounds of .     (P)  Meister,  Lucius,  und»  Briining  1036 

Similarity  between  solutions  of in  water  and  in 

glass.     Silverman    1047 

solutions  ;  Immediate  coagulation  of  colloidal by 

gold,  silver,  or  aluminium  foil.     Von  Weimarn  .  .    1229 

solutions  ;    Preparation    of    colloidal .     Halle    and 

Pribram    597 

solutions ;    Reactions   in    the    preparation   of   colloidal 

• by  the  formaldehyde  method.     Influence  of 

carbonic  acid  on  the  formation  of  these  solutions. 

Von  Naumoff 868 

Gold  Coast ;  Hwra  rubber  from  the  — ; — 1063 

Goose  fat ;  Detection  of  lard  in .     Bomer 323 

Gottsypium  herbaceiim  (cotton-root  bark)  ;  Chemical  examin- 
ation  of .     Power   and   Browning 102fi 

Government  Laboratory  ;  Report  of  the  Principal  Chemist 

of  the .     Year  ended  March  31,   1914 892 

Grading  coal,  coke,  etc. ;  Method  and  means  for .     (P) 

Benson,  and  Head,  Wrightson,  and  Co.,  Ltd 67 

finely-divided  materials  :  Method  and  apparatus  for . 

(P)  Hitchcock    737r 

powdered    material ;    Apparatus    for .     (P)  Comp. 

de  Fives-Lille,  and  others 409 

Graduating    tubes    of    glass,    etc. ;    Process    for .     (P) 

Kuppers    921 

Grain  ;  Apparatus  for  drying .     (P)  Soc.  de  Construc- 
tions  Meraniques  d'Alais 631 

cleaning  appliances  :  Treatment  of  residue  from . 

(P)    Robinson  and  Son,  and  others 709 

Determination  of  crude  fibre  in  — — .     Stiegler 708 

dusts  :  Explosibility  of .     Brown 1167 

Machine  for  malting .     (P)  Sleeman    1166 

Manufacture  of  an  easily  digestible  food  from  whole 

.     (P)  Mauterer 803 

Milling  of .     (P)  Stopfer    274 

products  ;  Treatment  of .     (P)  Levin 330 

Purification  of .     (P)  Reynolds 371 

residues  ;   Treatment  of after  extraction  of  the  oil 

by  solvents.     (P)  Harburger  Eisen  u.  Bronzewerke 

A.-G.,  and  Koeber 602,  603r 

Treatment  of .     (P)  Samuelson  and  Backhouse  760,  882 

Treatment  of in  the  distillery  by  means  of  enzymes, 

^.to  recover  oil.     Vasseux 707 

Treatment    of in    the    production    of    malt.     (P) 

Chichester 37r 

Treatment  of  seed .     (P)  Fry  and  De  Wolf  938,  1067, 

1101,  1217 

Treatment  of  washed  or  damped .     (P)  Jaquet  . .     274 

Grains  ;  Oxidation  treatment  of  — — .     (P)  Levin 435 

Treatment  of .     (P)  Pointe    330 

Granular     materials ;     Apparatus     for    treating .     (P) 

Weinrich     468 

materials  ;   Process  for  agglomerating .    (P)  Kroll  302r 

materials ;    Process    of    drying    or    cooling .     (P) 

Bornemann,  and  Topf  und  Sdhne 823r 

substances  ;  Apparatus  for  heating,  cooling,  and  drying 

.     (P)  Samuelson  and  Backhouse  13 

substances  ;    Process   and   apparatus   for   drying . 

(P)  Topf  und  Sonne 188r 


SI  BJR  r  i\ni:\. 


i:;i 


I'AUK 

Manufacl i  unformi  ut<  .1  in  California 

Criioes  and    Unit/.  496 

I  r,. ilin.nl      i  ..in. mis  products. 

il Klil  i 

inar<~   from    win.     111. m hi. i.  inn  in*    distillation   ol 

.    OP)  Dasa  192 

nasi  ;  Nitrogenous  matter  ol  KarctUe 562 

Crystal!     !  rtar  in  the  trull  ol 

.       ll» 1  496 

I.. i  ..i  commercial  fertilisers  (or .    Hedrtok  and 

Gladwin    988 

Graphite;    Chemical    process    n.r    purifying    natural  • 

d'l  Lain*   560,  760r 

.  ..n.tiirt.ir     d'i  krseni,  and   General   Electric  Co 474r 

il.at  reslstlvit)   "i  Richards  852 

Hydrogen  sulphide  from  artificial  Woodoookand 

Blount     B55 

Lulirnatn.il  with  colloidal  and  with  nils.  Mabery  1H79 
Prooes  and  apparatus  for  enriching  (P)  Hauduit  414) 
Prooasj  for  purifying  (P)  Hurnann  and  Telaler  256r 
tri.in  woro-out  crucibles :   Method  .>i  recovering . 

(P)  Tetchmann    24a 

Qraphitiairig carbon  :  Apparatus  for  (P)  Heroult,  and 

Blectrodc  Co.   .it    America     200 

ntinuoua  extraction  of and  apparatus  there- 
for.   (P)Gohy    546 

(ran     effluents;     Recover]     ol  (P)  Chambers, 

Hammond,  and  Jarmaln  881 

Uibrloatlng  -  —  which  may  in-  used  t"  prevent  and 

remove  boiler  incrustations.    (P)  OUveras 148 

Manufacture    of    a    consistent     lubricating ■    (P) 

t  h.in    l.ii.r   Troisdori  It    Htllsberg  und  Seller  90,  603r 

Manofacturc  "t  wagon-  ..r  machine- ■    (Pi  Schmitt    838 

Presses  for  extracting—        (P)  Maya  and  others  ..  1216 
-  :  Machines  for  t.  sting  the  lubricating  properties  of 

— .    (P)Blslop      90 

Great  Britain  :  Manufacture  of  aniline  dyes  in .  Moulton  1199 

Prohibition  ..t  certain  .  \|M.rts  from .  Bl6,S46,  896,  988, 

1088,  1118,  1230 
Supply  ..I  chemical  products    to  —     and  her  depen- 
dencies.    Till.n    1134 

also  United  Kingdom. 

Grecian   port   wine.     Klckton  and   Murdfleld  658 

Green  dyeings ;   Process  n.r   producing .    (P)  steister, 

Lucius,  und  Brfming  480 

Grey;  Fast  steam  Justin-Mueller.    Report  by  Pavre    689 

prints  "ii  vegetable  fibre  ;  Production  ol  hut .    (P) 

Melster,   Lucius,  und  Bnining  480,  642 

Grhjnard'e    reagent;     tctlon    of on    alkoxy    groups; 

Simonis  and   Itemmert  218 

Action    ol    chromic    chloride    on .     Bennett    and 

Turner 567 

Oxidation  of  .     Ferrario     888 

Grinding  apparatus .  Method  ol  applying  abrasives  to . 

(P)  Hitchcock    781 

..il.  nun   carbide      Process   for .    (P)  Landis.    and 

American  t  Anuainid  Co 788 

Compound    mill    for    wet- .     (P)  Polysfus    Eisen- 

giesserel  u    Maschinenfabrik    907 

machiiii-.     (P)  Jackson    I32r 

mills 

(P)  Allen  and  Co.,  Ltd..  and  ethers 126 

(P)  Kniskern    907 

mills  for  ores,  etc.     (P)  King,  and    Head.    Wright.son, 

and  '  o.,  i  td 319 

nulls.    Roller    and    ring .     (P)  Gebr.    PfeilTer    241.408 

ade  and  crashing  of in  Marseilles. . . .     875 

Qru-gra  nuts  and  kernels  from  the  West  Indies 147 

..il.     Knapp  9 

Gtiamdinc  salts:    Preparation  of .     (P)  Bayer  und  Co.     220 

Guano  ;  Penguin  from  the  Falkland  Islands 800 

Guam,  a  new  tanning  material.     Eitner 1064 

Giiayule  plant  :  Tin-  rubber  and  resin  eontent  of  the 

in  relation   to   rainfall:     Lloyd  107 

Guinea    corn  ;    Oct  urrence    of    hvdrocvanic    aeid    in . 

Furlong 1069 

Gum   arabic;    Detection   of in   presence   of   dextrin. 

Armani  and  Rarboni  433 

benzoin  ;  Analytical  characters  of .    Cocking  and 

Kettle    843 

in  ease  molasses  ;  Determination  of  the .    Steuer- 

wald  and  van  der  Linden 977 

from    locost-beans  ;     Manufaeture    of .     (P)  Pinel  879r 

Mannfaeture  of .     tP)  Greenwood  and  White  ....    879r 

Treatment    of and    apparatus    therefor. 

(P)  Raymond 208,  931r 

tiums  ;  Extraction  of from  vegetable  tissues  eontaining 

them.     (PI  Kenipt-r    93.431/- 

from    fibrous    plants ;    Apparatus    for    obtaining . 

(P)  Raymond  and  . .fliers 1006 

from  Northern  Nigeria  ;  Golawai,    kat.ilabu.    and    kol- 

kol 495 

Reversible  transformation   of from   the   emulsoid 

into  the  suspensoid  condition.     Scarpa 561 

Gun  liarrels  :  steel  alloys  for  use  in  making  .     (P)  Pasel     697 


iv. i: 

ii. .ii      Ii,  t.  in. in. ,u ;    i,  I.',    in. .in-  ol 

Hi.,   nitrometer.     Beckett          028 

Heal  teal  "t  —         Egerton  118 

msjmfacture.     (P)  Goiguel 876 

Gun-metal;    Mechanical   properties  ol  Influence   •■! 

temperature.     Longbottom  and  Campion  881 

Gunpowder;   Manufacture  ..t             (P)  McDowell  161 

Manufacture  of  progressive  (P)  Bberleln 

i-Gurjunene ;     The     sesquiterpene  Semmlei    and 

Spornitz    *8fl 

Gurjunenes  In  Bast  Indian   copaiba   oil;    Separation   and 

properties  of  the .    Bemmler  and  Jakubowiti  M<\ 

Guttapercha:    Mannfaeture   of   .    (P)    Nederlandsche 

Gutta-l'creha    Maatseliappij    i;l 

Production  ol  pure from  the  crude  product.    tP> 

De  Baudieour  and  de  la  Gsblnlere 826r 

resin  ;  Vulcanisation  of .     Dltmar    799 

Treatment  of .     (P)  Feval  and  de  la  Frcsnayc  . .  839r 

Guyot  tar.     Pctkow    I'1"4 

Gypsum  ;  Calcining  of .     Snider Ml 

Dehydration  of .     Gaudeiroy    791,  921 

Gas  kiln  for  burning .     (P)  Stein  .  t   Cic 'al 

Superficial  metallisation  of .    (P)  Marino «J«r 


H 

Uadtield   Research  Prise.     Iron  and  Steel   Institute 998 

Haematoxvlin ;   Process  for  weighting  silk  with  .     (P) 

Miillcr  418,  590/ 

Hair ;  Apparatus  for  dyeing,  sterilising,  washing,  and  drying 

.    (P)  Crowther 547 

Process  for  carottiug ■     Of)  Paris 840 

Process    of    converting    .      (P)    Campbell,     and 

American  Glue  Co 975 

Process  for  dveing : 

ll')  A.t. -ties.  f.  Anilininhr.   73.    ins,-.  252.   309,   348r, 

s;,n,     - 

(P)  Monnct 309 

Half-wool   and   half-silk   dyeataffs;    Manufacture  of . 

(P)  Meist.r.    Lin  ins.   und   Brutling 194 

Halide  salts;  Use  ol  telluric  acid  for  the  determination  of 

bromine  assoeiated  with  chlorine  in .     Gooch 

and  Cole 352 

Halides  :  Electrolysis  ,,f  alkali  —     and  apparatus  therefor. 

(P)  Siemens  und  llalske  A.-Q 23 

Halogenated  CC-dialkvlbarbitnric  acids  :  Preparation  ot  . 

(P)  Einhom   667 

Halogenated   2.3-naphthisatins.     (P)  Bayer    und    Co 131r 

Halogcn-hydrins  ;  Synthesis  of  optically  active .     Abder- 

halden  and  Eichwald    "00 

Halogen-hvdrocarbons  ;   Aeetylation  of .     (P)  Masland. 

and  du  Pout  de  Nemours  Powder  Co 844,  844 

from  carbon  ;  Production  of .     (P)  Tischenko  and 

Plauson *12 

Production     of from     peat.    (P)  Tischenko     and 

Plauson -4* 

G-HaIogen-l-methyl-3-ro'droxybcnzeni/-4-rarlH,x>li.'      acids ; 

Preparation   of .     (P)  Riedel  984 

Halogens  in  benzoic  aeid  ;  simple  test  for .     W.ndc  . .     276 

Determination    of simultaneously     with    carbon. 

Thies  ■  •  •  ■  ,•     -X 

in  organic  compounds  ;  Determination  of .     Buseii 

and  Stove    '076 

Hanks;  Apparatus  for  bleaching,  dyeing,  or  washing—-. 

(P)  Courtaulds.     Ltd..    and    Clayton    .  .   19, .  s28r,  1 1..3r 

of  yarn;    Apparatus  for  shifting in  dyeing.     (P) 

Halm  and  others   6*1 

Hardness;   Interstrain  theory  of- .     Mot    n  • 1159 

of  metals  or  other  materials  .  Means  for  ascertaining  the 

(P)  Heathcote,  and  Riidgc-Whitw.irth,  Ltd.     125 

tests.   Relation  between  Brinell  ball-test  and  s,  leroscope 

readings.     Thomas  '213 

Hardwood  distillation  in  the   United  States.     Palmes  ....     345 
distillation  on  the  United  Stat  -  Pacifl    '   last ;  I'ossi- 

bilities  of .     Palmer 1044 

Hannine  and  harmaline.     Fischer    216 

Harness  leather  :  Growth  oi  mould  on Seymour-Jones     193 

Hat  bodies  ;  Apparatus  for  dyeing .     (P)  Robinson  and 

Robinson    n°3 

Hawaii;  Utilisation  oi  pine-apple  by -products  in 157 

Hawaiian    soils ;    Organic    nitrogen    of .     Kelley    and 

Thompson    -' u 

Heat  oi  caked  coke  ;    Utilisation  of   the   wast, .     (P) 

Semmler  - •  •  ■  ■  *u<  i,ir 

of  coke  produced  in  vertical  gas  ret..rts      1  tihsation 

of  the  residual .     (P)  Toogood,  and  Dempster   _ 

and  Sons,  Ltd ■,-•"'.•;'.'    '  *°' 

consumed  bv   regenerative  coke  ovens  ;    Exact   deter- 
mination  of   the   quantity   of .     Lecocq   and 

Pieters 188 


132 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 
Heat — co>u. 

-  in  chemica]  works.     Wollaston  293 

Generation  of bv  means  of  the  electric  arc.     (P) 

Rennerfelt    599.  837r 

-insulating  materials:  Manufacture  of : 

(P)  Armstrong  Cork  Co 963 

(P)  Scharwath  186 

insulation  for  refrigerating  rooms.     Thornton 998 

Means   for   accumulating^  anil    transferring .    iP) 

Lymn    741 

of  metallurgical  works  ;   Utilisation  "i  the  waste . 

(P)  Semmler 420 

-resisting     material  :      Manufacture     of     a .     (P) 

Esselbom  965 

of  slag  ;   Utilisation  of  the  waste  594 

of  slags  ;  Utilisation  ->i  the  waste .     (P)  Semmler    426, 

4'.I(V.  795r.    835 

test  Committee  337 

test  of  explosive*  ;  The  .     Egerton 112 

test  of  explosives.  Report  of  the  Departmental  Com- 
mittee to  the  Home  Office  441 

-treating  apparatus  for  metals,  etc.     (P)  Lichter  ....    1059 

Heating    air    or    gases ;    Heat-regenerator    for .     (P) 

Gobbe   245r 

apparatus : 

(P)  McCoart,  and  Bonecourt  Surface  Combustion 

Ltd 686 

(P)  Voorhees    913r 

articles    in    electric    furnaces :    Process    for .     (P) 

Fischer    90,    427r,   741r 

bodies  ;  Determination  of  the  amount  of  heat  given 

off  from .     (P)  Arndt    105 

Column  apparatus  for .     (P)  Gasser 343r 

a  current  of  air  ;  Method  of .     (P)  Bergmann  Elek- 

tricitats-Werke    187 

easily    oxidisable    articles    in    regenerative    furnaces. 

(P)  Siemens   144 

feed-water  and  other  liquids.  (P)  Kirke,  and  Bone- 
court  Surface  Combustion,   Ltd 736 

flames  ;  Quantity  of  carbon  monoxide  and  nitric  oxide 

in .     Terres   825 

of  fluids.     (P)  McCourt,  and  Radiant  Heating,  Ltd...       69 

fluids  ;  Apparatus  for : 

(P)  Adams   1080 

(P)  Watson  and  Billetop    686 

fluids  :  Retorts  for .     (P)  Boys 540 

gases  ;  Furnaces  for .     (P)  Olsson    954 

granular  substances  ;  Apparatus  for .  (P)  Samuel- 
son  and  Backhouse   13 

kilns  and  retorts  ;  Method  of .     (P)  Jacobus,  and 

Babcock  and   Wilcox   Co 412 

liquid  for  oil-baths  ;   Means  for .     (P)  Higgins  ..     'J  12 

liquids ;     Method     of .     (P)  Zwingenberger,     and 

Roessler  and  Hasslacher  Chemical  Co 850 

material  containing  liquid  :  Process  and  apparatus  for 

.     (P)  Franke    245,  245,  245. ,  24j, 

peat  and  other  peaty  substances  ;  Process  and  apparatus 
for to  prepare  them  for  mechanical  dehydra- 
tion.    (P)  Wolters    825r 

retort  furnaces  for  the  manufacture  of    coal-gas,    etc. 

(P)  Dessauer  Vertikal-Ofen   Ges 782 

rotary  tubular  kilns  ;  Method  of .    (P)  Engelhardt    637 

sand,    stone,    grit,    and    like    materials ;    Method  and 

means  for .     (Pj  Coleman  and  Coleman    468,   1192 

substances  by  the  heat  generated  in  forming  metallic 

sulphides  ;  Process  for .    (P)  Lang    346 

substances  uniformly  in  an  electric  arc ;  Process  and 

furnace  for .     (P)  Von  Wilmowsky  and  Pieper    555 

value  of  fuels ;  Method  and  device  for  measuring  the 

.    (P)  Junkers   1   0 

vegetable    and    mineral    matter ;    Kiln    for .     (P) 

Waterhouse  and  van   Mater 950 

Hedge  clippings  and  trimmings  ;  Ashes  of as  a  source 

of  potash.     Russell    1216 

Heilychium  paper  ;  Effects  of  mineral  loading  on  the  physical 

qualities  of .     Beadle  and  Stevens 308 

pulp ;  Influence  of  addition  of ■  to  chemical  and 

mechanical  wood  pulps,  on  the  physical  qualities 

of  the  paper  produced.     Beadle  and  Stevens  ....     688 

Helichrusum  samtile  (Moris.) ;     Oil  of .    Francesconi  and 

Sernagiotto 1222 

Helium ;    Production    of by    the   electrical   discharge. 

Collie  and  others    1087 

Hemp  ;   Analytical  characters  of  raw  and  bleached  . 

Bianchi  and  Malatesta    588 

Characters  of  the   fatty  substances  of .     Bianchi 

and  Malatesta  602 

\atural  colouring  matters  of .  Bianchi  and  Mala- 
testa         588 

1  .".-Heptanedione  from  caoutchouc.     Harries    364 

Herring  oils  :   Constants  of .     Lund 756 

Hevea   rubber.     See   under   Rubber. 

Berea  brazUienbiJi ;  Coagulation  of  the  latex  of ,  and 

its  bearing  on  the  strength  of  rubber.     Barritt  . .     289 

H-xa-amino-'arsenobenzene  :       Manufacture    of .       (P) 

Boehringer  und  Sonne    41,   438 

■neth.vl.-n.  t.  tramine  and  hydrogen  peroxide;  Prepar- 
ation of  a  solid  stable  compound  containing . 

(!>i  Diamatt  A.-G 22o 
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Hexamethylenetetramine    di-iodide ;    Preparation    of . 

(P)  Rix  943 

Hexamethvlenetetramine-methyl     borate  ;     Preparation    of 

.    (P)  Schmltz 807 

llevuiictlivleiictetraiiiinc-methyl   thiocyanate  ;    Preparation 

of .     (P)  Schmitz   43,   375,    439,   440r 

2,4.6.2'. 4'.6'-Hexanitrodiphenyl    sulphide;     Preparation    of 

and  its  use  in  making  explosives  ; 

(P)  Hartmann  161r,  161. 

(P)  Sprengstoff  A.-G.  Carbonit    44 

Hexanitroethane.     Will 

Hexoses ;   Formation   of  aldehyde   during   fermentation   of 

.     Neuberg  and  Kerb   

Hide    fleshings   preserved   with   formaldehyde ;    Glue  from 

.     Verein  Deutscher  Lederleimfabriken 1021 

powder  ;  Adoption  of  standard 1 163 

Treatment  of  raw .  (P)  Henderson,  and  Hender- 
son Rubber  Co 606 

trimmings  ;   Fat  as  a  by-product  in  the  manufacture 

of  glue  from .     Dubovitz 428 

Hides  ;  Depilation  of .     Rogers    152 

Disinfection    of in    the    manufacture    of    leather. 

(P)  Rohm 153r 

Manufacture  of  glue  from .     Canibon 974 

Method  of  dressing .     (P)  Brooks    606 

Method  of  storing .     (P)  Allen  840 

Preparation     of for     tanning     and     dyeing.     (P) 

D'Huart   326 

Process  for  degreasing .     (P)  FUhol 326,  932r 

Process  for  depilating  and  reducing .     (P)  Rohm   153r 

Process    for   tanning .     (P)  Kimball    and    Borders     326 

Relation  between  green  salted  weight  and  white  weight 

of  various  portions  of .     Loveland 1163 

Report  of  International  Commission  for  the  preserva- 
tion, cure,  and  disinfection  of .  Seymour- 
Jones  653 

The    salting   of and    the    avoidance    of   so-called 

salt  stains.     Romana   and   Baldracco 839 

Treatment  of to  destroy  anthrax  or  other  disease 

germs.     (P)  Rhys-Davies    477 

Treatment  of with  liquids.     (P)  Loschkareff 365 

Treatment     of before     tanning.     (P)  Moore     and 

Trantom  326,  432r 

Homogenising   liquids  ;    Method   of  — *— .     (P)  Berberich  . .     302 

Homonataloin  ;  Constitution  of .     Leger    275 

and   nataloin  ;   Optical  isomerides     of  and   their 

reciprocal  transformation.     Leger 611 

Homopiperonvlaminc  ;  Preparation  of  N-monoalkyl  deriva- 
tives of .     (P)  Decker  220 

Honey ;    Determination    of    formic    acid    in .     Liilirig 

and  Doepmann  1 103 

Determination    of    sulphur    in .     Kottbohm    and 

Weinhausen   561 

Enzymes  of .     Gothe    1217 

Honeys  ;  Examination  of  Belgian  .      Ledent 433 

Hop    bitter    substances ;    Determination    of by    cold 

extraction  with  carbon  tetrachloride.     Seibriger  . .       37 
Hoppers  for  blast-furnaces,  gas  producers,  etc.     (P)  Babcock 

and  Wilcox  Co 1148 

Hops  ;  Aroma  of .     The  volatile  oil  in  relation  to  the 

geographical  origin  of  the  hops.     Rabak 707 

Nitrogenous  constituents  of .     Chapman 879 

Production   of  extracts  from .     (P)  Von   Horst  . .     659 

Hordenine  ;  Phenol  bases  homologous  to .     Von  Braun     332 

Horn ;     Manufacture     of    products    similar    to from 

albuminous  materials,  etc.     (P)  Plinatus    ....    558,  559 

Manufacture  of  substances  similar  to  ■ from  leather 

scrap  ; 

(P)  Damgaard  655r 

(P)  Damgaard  and  ltasmussen    432 

Process  for   dissolving rapidly.     (P)  Contant  and 

Perrot   877 

Hornbeam  leaves;   Volatile   constituents  of .     Curtius 

and  Franzen    1026 

Horsehair  ;    Manufacture    of    artificial .     (P)  Sanlavillc  546r 

Production  of  artificial  from  nitrocellulose  solu- 
tions.    (P)  Berl  and  Isler 740 

Horticulture  ;   Use  of  hydrocyanic  acid  in .     Sargeant 

and  Edwards 877 

Human  bodies  or  their  organs  ;  Hardening  or  mummifying 

.     (P)  Fratarcangeli  372. 

Humic  substances  ;  Influence  of on  the  weathering  of 

silicates.     Niklas 1164 

Humus  of  acid  and  alkaline  peats  ;  The .     Hanley  ....     210 

in  heavy  clay  soils;  Determination  of .     Beam....      153 

The   nitrogen  of .     Kelley  and   Thompson 270 

Hungariau  natural-gas  wells    .-% 861 

Hungary  ;  Chemical  trade  in 1206 

Results  of  drilling  fertilisers  in .     Kerpely 35 

Hurtcr  Memorial  Lecture.     Haber *9 

Hydramines    and    hydramine-ethers  ;    Preparation   of - 

il  -ill. en  and  Fiihrer    1113 
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Hydraatli and  it     homologues ;   Preparation 

(P)  Deokoi  

Preparation     "I  (rom     dlliydrohydrastlnlne. 

B  '\ u  ud  Co 

Hydrastis  alkaloids;   Determination  ol  Genii 

Sydntlna  sand-lime  mixture*,  etc.;    apparatus  Mr . 

(P)  Butolltte  

Hydra  -alt-  :  deduction  ol  chlorates  to  chloride!  by 

with  Hi.  ild  ..i  ,i  catalytic  ■ubstanoc       Bodgklrmon 
■ydrasolc  aold;   Manufacture  "i  (P)  Standlngex  ... 

N.«   -.it-  ol  Wohlex  and  Martin  

bTydrooarbon  oontent   "t  concentrated   Lemon  oils;   Deter- 
mination .-]  Hi*.  Bdckor  

Barnes;   Water-Baa  equilibrium  In  Andre* 

liquid*  ;  Increasing  the  lighting  and  heating  efficiency  of 

.    (P)  Bwanben   

mixtures;    rreatmenl   ol   liquid  (P)  Heme  . . . . 

residues;   Distillation  and  cracking  of  light .    (P) 

Von  Qroeling 

i|.  Irooarbonaceous  substance*;   \pparatu-  ami  procc.--  tor 

treating  (P)  Sootl     

Hydrooarbona  allied  t,.  terpenes;  synthetic .   Haworth 

ami    Fyh-     

Autoclave  apparatus  for  tranaformlng  (P)  Renard 

(rom  carbides ;  Production  ol  (P)  Tlaohenko  and 

Plauaon 

wiili  conjugated  double  Linkages  ;  Preparation  of  unsatu- 
rated    — .     Kyriakidcs   

Conversion    of    aliphatic     —  into    alcohols.    (P)  l)e 

Lattre   

Conversion    ol    carbon   into .    (P)  Tischenko   and 

Plauaon 

Conversion  of  heavy   into  lighter : 

fPJ  Hall    

(P)  Planes.   Ltd.,  and  Thompson 

Conversion  ol  higher  boiling  into  lower  boiling  petroleum 

.     (P5  dray    

Conversion  of Into  lampblack.     (P)  Boaeh 

Conversion  of   mineral  -  -      into  oils  of  lower  boiling 

point.     (P)  Zerning    

Conversion  ol into  products  of  lower  boiling  point. 

(P)  Renard 

Rehydration    of .     (P)  Dubbs    and    Dunham  . .  . . 

and  their  derivatives  .  Production  of .  (P)  Badlsche 

Anilm    mi. I    s...la    l-'abrik 

Detection  and  determination  of  solid in  admixture 

with  fatty  acids.     Yerona-Rinati 

dissolved  in  mineral  waters  ;  Determination  of  gaseoua 

.     Hauser  

Distillation  of : 

(Pi  Rosen  

(P)  800.    Anon.   deS  Combustibles   lndustricls  . . 
Electrically-heated  boiler  or  still  for  liquid .    (P) 

Detail   

Electrochemical  oxidation  of  aromatic .      Fichter 

and  Stocker  

Hydros  nation  of  cyclic by  means  of  sodammo- 

nium.     Lebean  and  Picon  

Hydrogenation    of    polycyclic by    sodammonium. 

Leoeau  and  Picon  

Manufacture  ol  n  combustible  liquid  from  heavy . 

(!•)  Ball    

Manufacture  of  gas  or  hydrogen  by  decomposing  the 

vapours    of    liquid .     (P)  Berlin     Anhaltische 

HAaschlnenbau  A.-G 

Manufacture  of  unsaturated : 

Matthews  and  others   

(P)  Perkin  and  others 

Manufacture  ol  volatile .    (P)  Hense 

Method  of  dehydrating .    (P)  Hcring 

in  natural  gas;   Process  for  separating  the .    (P) 

Koppers.  and  Koppera  Co 

from  peat ;  Extraction  of  liquid ■  or  their  halogen 

derivatives.     (P)  Tischenko  and  Plauson  

Polymerisation  ol  diethylenic .    Lebedeff    . .  1223, 

from   polymethylenes   or    mixtures   containing   them ; 

Manufacture  of  aliphatic .    (P)  Sommcr 

from   polymethylenes  :    Preparation   of   aliphatic . 

(P)  Bteana  Romans  Petroleum  Ges 

Preparation     of     sulphur     derivatives     of .     (P) 

Steinkopf    

Process  for  obtaining  liquid .     (P)  Sehill,  and  Con- 
tinental Has  Compressing  Corporation 

Production  of  oils  and  other  products  from  materials 

containing .    (P)  Wilson 

Purification  of  liquid ■.     (P)  Richter 

Separation  of by  means  of  liquid  sulphur  dioxide. 

Bdeleanu    

Separation  of  mixtures  of  saturated  and  unsaturated 

by  means  of  pofasslnm  permanganate.    Natnetkine 
Separation  of  mixtures  of  unsaturated  aliphatic . 

(P)  Du  Pont  de  Nemours  Powder  Co 334r, 

Simultaneous  oxidation  of  saturated  and  unsaturated 

by  potassium  permanganate.     Kiahner 

Treatment  of : 

(P)  Rosen  

(P)  Soc.  Anon,  des  Combustibles  lndustricls  . . 

Treatment  of  heavy .     (Pi  Hyndman 

Treatment  of  petroleum .     (P)  Bacon  and  Clark  . . 

in  turpentine  oil  :  Detection  of .     Vtz 
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Hydrocarbon-     .<,.</ 

with  two  double   linkages;    Isomerli    trans! ial - 

of Kutacberow    888 

of  Utah.     BardweU  and  others 16,1048 

llydro-carotln.     Bcschke     711 

Hydrochloric  aold;  Actl I  on  aloohoL     Kiipi  ....   1116 

apparatus  tor  condensing .    Frlodrlch 

Continuous    production    ol    drj  from    pot 

chloride  and  sulphuric  acid.    (P)  Meyer  and  EJagi 

Determination  ol  arsenic  in .     Tail..  II  690 

Determination    ol    arsenic    In  Rapid    method. 

Koelscll     71 

Manufacture  oi  (P)  Meld.  an. i  General  Chemical 

c, 864 

pickle    liquors;    Apparatus    lor    treating    waste . 

(PI  Starek     421 

Solubility  of  silica  In .    Wonder  and  8ulolmann  ..     2,'.i 

solutions  ;  Precise  standardisation  ol .     Andrews  ..   1116 

vapours;  Apparatus  lox  c Lenslng  (P)  Leblanc    311 

Hydrochlorides    of     primary    aromatic    amine-    and     their 
derivatives  ;       Isolation    of    — —    from    reduction 

products  of   nitro-   ami    othei    compounds.     (P) 

Pomeranz  246 

Hydrocyanic  acid  ;  Catalytic  combustion  of to  nitric 

oxide.     Moldenliauer  and  Wchrhelm  748 

content  of  cherry-laurel  leaves.     Wester 332 

in  crude  coal  gas  ;  Recovery  of  the  nitrogen  of  the  

as    an    ammonium    salt.     (P)  South    Metropolitan 

Gas  Co.,  and   Evans  953 

in     feeding    stutfs ;     Determination    of .and    its 

occurrence  in  millet  and  Guinea  corn.     Furlong  . .    1069 

Formation  of in  the  distillation  of  coal,     simmers- 
bach    781 

from  linseed  ;  Rate  of  liberation  of .    Collins  and 

Blair    273 

Manufacture     of from     gas-purification     residues 

(P)  Fabr.  de  Prod.  Chim.  de  Thann  et  de  MuLhouse, 
and  others  255 

Preparation  of by  destructive  distillation  of  beet 

molasses.     Albers   36 

Production    of    gases    containing in    the    electric 

arc.     (P)  Konsortium  I.  Elektrochem.  Industrie  ..     200 

from  retort  gases  ;  Recovery  of .     (P)  Coleman  . .       23 

Use   of in   horticulture      Sargeant    and    Edwards    877 

Hydro-extractors : 

(P)  Irwin    1041 

(P)  Poland   583 

Centrifugal .     (P)  Longsdon 950 

Hydrofluoric  acid.     Rulf  and  Braun  860 

Hydrogen  ;  Absorption  and  adsorption  of by  palladium. 

Halla 280 

Absorption  and  adsorption  of by  wood  charcoal 

at  the  temperature  of  liquid  air.     Firth ISO 

Absorption  of by  palladium  and  palladium  alloys. 

Sieverts "51 

Absorption  of by   refined   copper.     Stahl 1158 

and  air  ;  Dilution-limits  of  inflammability  of  mixtures 

of .    Coward  and  Brinsley 851 

Apparatus  for  the  electrolytic  production  and  collection 

of .     (P)  Benker  256 

Apparatus   for   producing  by   alternate   oxidation 

and    reduction    of    iron.     (P)  Messerschmitt    137,  2a6r, 

256r,  866r 

and  cerium;  Reciprocal  action  of ■.     Joukoff  ....    1206 

Determination  of by  a  modification  of  the  Jaeger 

method.     Wibaut  823 

Dissociation  of into  atoms.     Langmuirand  Mackay     919 

Electrolytic  cell  for  generating .     (P)  Burdctt,  and 

Burdett  Manufacturing  Co 322 

Electrolytic  generator  for  oxygen  and .     (P)  EUis    362 

Electrolytic  production  of  — — .     (P)  Knowles  Oxygen 

Co.,  Ltd..  and  Grant 24,  354r 

from  formates  ;  Technical  production  of .     Levi  and 

Piva 310 

or  gaseous  mixtures  containing  it  ;  Process  and  apparatus 

for  bringing to  reaction.      (P)   Pier 48o 

from  iron  ore  and  steam  ;  Reducing  and  oxidising  appa- 
ratus for  generating .     (P)  Birlin-Anhaltische 

Maschinenbau  A.-G 256,  593r 

Manufacture  of :  

(P)  Badische  Anilin  and  Soda  Fabrik  22,  24,  24c.  2.ilr. 
256,   550r.  593r.  831r,  8:ilr.    In47r.    1154r 

(P)  Berlin- Anhaltische  Maschinenbau  A.-G 920 

(P)  Ellis    •     550 

Manufacture  of by   decomposing  the   vapours  of 

tar.     oil,     or     liquid     hydrocarbon".     (P)  Berlin- 
\nhaltische  Maschinenbau  A.-G 190,  586r,  783r 

Manufacture  of by  decomposition  of  steam.     (P) 

Pintsch  A.-G •••     "2" 

Manufacture   of together    with    carbon    monoxide 

and  nitrogen.     (P)  Brownlee  and  others 1002 

and  nitrogen  ;  Manufacture  of  mixtures  of suitable 

for   making  ammonia.     (P)  Kocpp   und   Co.,   and 
others    ,•••••   '88,  866r 

number  of  some  essential  oils  and  essential  oil  pro- 
duct*.    Albright    1113 

and  oxygen  ;  Action  of  radium  emanation  on  mixtures 

of .     Scheuer 918 

and  oxvgen  :  Catalytic  erteet  of  kaolin  on  the  union 

of .    Joannis "4 
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Hydrogen — amt. 

and  oxygen  :  Catalytic  influence  of  copper  oxide  on  the 

combination  of .    Joannis    787 

and   oxygen ;    Ignition  points   of   mixtures   containing 

electrolytic .     Dixon  and  Crofts 909 

Preparation  of by  auto-combustion.     (P)  Janbert    760r 

Preparation  and  commercial  uses  of .     Crossley  . .    1135 

under   pressure  :   Method   of   working   with .  '  (P) 

Badische  Anilin  und  Soda  Fabrik  256r 

Process  for  liquefying  commercial by  expansion. 

(P)  l.ili.  m. -1.1  1154 

-producing     plant  ;     Means     combined     with for 

regulating   fluid    pressures   therein.     (P)  Dempster  1046 
Production  of by  alternate  oxidation  and  reduction 

of  iron.     (P)  Messerschmitt  136.  137.  313.  313,  593c.  593c, 

201,  866c,  962c,  962c 
Production    of by    means    of    hydrocarbons    and 

steam.    (P)  Badische  Anilin  und  Soda  Fabrik  . .     313 
Purification    of .     (P)  Badische    Anilin    und    Soda 

Fabrik 256 

Bate  of  solution   of by   palladium.     Holt 571 

Solubility  of in  iron.     Jurisch 1053 

Use  of  manganese  and  iron  ores  in  the  catalytic  pro- 
duction of .     (P)  Messerschmitt    201 

from  water  ;  Electrolytic  apparatus  for  producing . 

(P)  Soc.  Anon.  l'Oxhydrique  Francaise 24r,   76 

Hydrogen     peroxide ;     Compound    for    making .     (P) 

Jacobs 312 

Decomposition  of in  alkaline  solutions.     Senenck 

and  others  592 

Determination  of  acetanilide  in .     Marden 501 

Determination  of at  high  dilutions,  and  its  dis- 
tinction from  oxygen  and  nitrogen  peroxide.   Pring     254 

Displacement  of  acids  from  salts  by .     Sperber  . .      135 

Electrolytic  manufacture  of .     (P)  Henkel  und  Co.    644, 

693,  831r 
and  hexamethylenetetramine  ;  Preparation  of  a  solid, 

stable  compound  of .     (P)  Diamalt  A.-G 220 

Increasing  the  keeping  qualities  of .     Action  for 

infringement  of  Sarason's  patent  963 

Manufacture  of : 

(P)  Henkel  und  Co 353r,  962c 

(P)  Pietzseh  and  Adolph    200,  646c 

Manufacture    of    stable    .       (P)    Schadhauf,    and 

Roessler  and  Hasslacher  Chemical  Co 1009c 

Photochemical    decomposition   of .     Mathews   ?nd 

Curtis    352,  691 

Preservation  of .     Walton  and  Judd 1086 

Preservation  of by  means  of  acetanilide.    Clover      21 

Process  for  increasing  the  stability  of in  neutral 

liquid  or  solid  media.     (P)  Merck   831 

Process  for  stabilising  caustic  alkaline  solutions  of . 

(P)  Deutsche  Gold-  u.  Silberscheide  Anstalt  vorm. 

Rossler    76,  750c 

solutions  :  Process  for  preventing  the  decomposition  of 

.     (P)  Farago  and  Gonda 831,  831r 

Synthesis  of  100  per  cent. by  the  silent  electric 

discharge.     Wolf 420 

Hydrogen  sulphide  from  artificial  graphite.     Woodcock  and 

Blount 255 

from  coal  gas ;  Separation  of .     (P)  Bergh 542 

Colorimetric  determination  of  small  quantities  of . 

Mecklenburg  and   Rosenkranzer 352 

from  gases  ;  Process  for  removing .     (P)  Burkheiser  412c 

Process  for   producing .     (P)  Hall 137c 

Production   of   sulphur   from by   treatment   with 

sulphur  dioxide.     (P)  Feld 692 

Hydrogenating  fats  ;  Osmium  dioxide  as  a  catalyst  in . 

Xormann  and  Schick 756 

fatty  acids  anil  other  organic  compounds ;  Process  for 

.    (P)  Wimmer  and  Higgins 32r 

oils  and  fats  ;  Metallic  catalysts  for  use  in .    (P) 

Byrom 757 
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Sulphonated    oils ;    Report    of    Committee    of     Amer. 

Leather  Chem.  Assoc,  on  Analysis  of 32,  266 
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Vegetable  oils  ;   Treatment  of  - — -  with  nascent  ozone. 
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Mineral  oils  ;    Treatment  of  acid  sludge  and  liquors 
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Concentration  of  oxido  or  carbonate by  the  flota- 
tion process,    (P)  Laugguth    598 

containing  blende  ;    Method  of  dead-roasting .    (P) 
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Furnace  for  treating : 

(P)  Frey 88 

(P)  Ram6n  and  Beskow     426r 
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Process  for  briquetting .    (P)  Crusius 488,  600r 
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Terry 598 
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Reduction  of by  means  of  peat.     (P)  Anderson  and 

son  Odelstierna 927 
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Roasting  furnaces  for .    (P)  Gabrielli   554r 
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Screening  apparatus  for .    (P)  Megraw 1058 
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.     (P)  Spinzig  and  Hommel    31r 

Treatment  of : 
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(P)  Higgins    204 

(P)  Kitsee    14  i 
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igde  Fabrie  ken    568 

compounds;    Reduction  or  hydrogenation  of .     (P) 

Wimmer  and  Higgins   32r 
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i  haritschkow  763 
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Kjeldahl  process.     Carpiaux    105 
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berger  and  Friedrich  890 
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and  Schick 756 

Osmose  purification  process;    British  clays  under  the . 
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(P)  Lamon  649 

(P)  Rossi,  and  Titanium  Alloy  Manufacturing  Co.     204 

(P)  Syndicat  de  Precedes  Metallurgiques 597 

Treatment    of in    electric    furnaces    with    basic 

hearths.     (P)  Walker 318 

Treatment    of to    remove    dissolved    gases.     (P) 

Gostiing    318.   42dr 

Tungsten .     Arnold  and  Read 423 

Welding  powder  for  welding .     (P)  Eisengraber  319,  42W 

wheels  :    Rolled   chrome-vanadium ■  in   the    United 

States    28 

wire  ;  Annealing .     (P)  Woods    204 

Steptoe  works,  U.S.A.  ;  Leaching  of  copper  products  at  the 

.     Austin H;>8 

Stcrcochromes ;    Process    for    cleaning   and    restoring .' 

(P)  Act.-Ges.  f.  Anilinfabr 325* 

Sterilisation  of  drinking  water  with  chlorine;  Influence  oi 

organic   substances   on   the .     Hatri 1110 

Steriliser.     (P)  Triquet    373r 
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Sterilising    alimentary    substances;     Process    fur .     (PJ 

Gas.  i.  Sterilisation,  and   tUegel 18,  88Sr 

Apparatus  for  producing  sraoki 

naoin  tP>  Marlou  and  Pulsometer Rngineor- 

Ins  '  o  .  Ltd 608 

bottles;  Method  ol  (P)  Zahm  Manufacturing Co.   l"2.. 

fluids;    tpiufratua   foi  (P)  Walkey,   arid   Tubox 

ring  '  a    Ltd 1221 

liquids.     (P)  Edwards   372 

liquids  .    tppumtun   it    : 

(Pi  Forbes    30 

(P)  Henri    and   others Ulflr,  i .; ...     

liquids  containing  fattj  globules  ;  Process  and  apparatus 

tor     — .    (P)  Nielsen     882,  lllOr 

liquids  and  gasea  bj  ultra-violet  rays  In  vacuum  tubes. 

(P)  Scheldt  663 

liquids;  Pr as  for  (P)  Swinburne,  and  Bterili- 

sal Go 30 

liquids  such  as  stout,  beer,  etc.     (P)  Gregory 1105 

liquids   t.\    ultra-violel    rays,     (P)  Doullhel       081 

liquids  by  ultra-violel  rays;    Vpparatus  for     — : 

tl'i  Linker    SO 

Noglcr    

medicinal  waters  t.»  ensure  stability';  Method  "f . 

hull,  i  381 

milk  ,  Apparatus  for  (P)  Boynleree S42 

iiulk  .   Process  for  : 

(P)  Bonlne  08 

UP)  Henri  and  others I96> 

milk:    Process  and   apparatus   tor      -        (P)  shelmer- 

dlno  38,  38r 

small  quantities  ol  drinking  water;   Process  for . 

Laager    1110 

vaaaeh  lot  use  In  breweries,  dfstHleriea,  etc.    (1')  Snmll- 

arood  1106 

■rater  by  means  of  bromine.     (P)  EUagal  664,  764 

water  by  filtration.    Charttachkotf  883 

water  and   otiier  Liquids   by   ozonation  or  the  like; 

Apparatus  for  (P)  Joseph    1221 

wjtrr ;  Process  for  (P)  Maaaatacb, and  Permutit 

\ 980 

water  hi  vessels  lined  with  radioactive  matter:  Process 

tor         .  •(!'>  Farjea :;72 

water  for  public  supply.     Fuller   u:;s 

■  ;  Hank  for  —  -.     (P)  Held,  and  The  HeM  Co...     274 
wine,  beer,  and  other  fermented  liquids.    (j?)8hebner- 

dine  and  Lewis  37 

wood.    (P)Toepfer    500 

wod,  harr,  or  rags ;  Apparatus  for .    (P)  Crowther    547 

Sterols;  Isolation  <>i  from  fats  by  means  of  rUgitonin. 

Berg  and  Angerhaoscn     1062 

StlbiniG  a.ads ;   Preparation  ol  aromatic .    (P)  Chenv 

Fanr    von  Heyden 277 

Praparation  ol  neutral,  soluble  salts  ol  aromatic . 

(P)Chem.   Fabr.  von   Heyden  42 

Stibino  compounds  and  stibinoxides  :  Preparation  of  aromatic 

.    (P)  Chcm.  Pabr  von  Haydn  2r.) 

Stibinoxides  and  their  derivatives  ;  Preparation  <>r'  secondary 

aromatic    — .    (P)  Cham.    Fabr.  von   Heyden  ..     -77 

Mi.i-U.' ;  Hew  acid  and  alcohol  from .    Gascard 875 

SUUlngia  seed  oil  and  tallow.     Diedrichs  1008 

st,  II, 

-  istona,  and  Castona  Improved  Process  Co.     Iti'.i 

Duncan    1102 

540 

i  P)  Lindsay   881 

(I'l  Turner  and   H.irt  17:; 

if  tllmaii  1080 

(or   the   dissociation   of   chemical   solutions  by  heat; 

Continuous      — .     (Pi  Fabry 10S1 

for   tilt-   exact    measurement    of   boiling   point   during 

fractional  distillation.     Richards  and  Barry 044 

fur     liquid     hydrocarbons;     Electrically-heated . 

(P)  Dekni 054 

Stirring  apparatus;    Ail  efllcieut .     Gluud  and  Kempf    680 

liquids :  Apparatus  for    -        (P)  still  14,- 

Stcckholm     Central     Agricultural     Experiment     station ; 

Report  ol  tti  Sooerbaum  34 

Artificial  i  l'i  Ettllng  and  Gheppell 2.V.1 

artificial;   Manufacture  of — ■ — : 

UP)  Hktonx  and  Bernheim  82 

(P)Kaye,and  British  Silicate  BngmeeringCoi,  Ltd.  486r 
artiflcial  :  Manufacture  ol      —  from  natural  rock  waste. 

infer   594r 

.irtiiirial  :   Manufacture  of       —from  l>eat.     (P>  Weiler     065 

artiflcial;    Process    for    colouring .    (P)Canbel 

artiflcial;   Pr  -.aping  mixtures  for .    (P) 

Eberhanl    138 

artiflcial  ;    Process   for   rendering electrically  con- 

ductive.    1 1')  Gopfert    27 

..rtiti.ial  :    Production    ..:    porous .    (P)  Aylsworth 

and  Dyer  355 

artilleial  :  Treatment  of .       I'    Si  mi  in  and  Koerster     250 

lithographic ;      Manufacture      of      artificial .     (PI 

Hereng    82,  647 

.Manufacture  of  synthetic  calcareous .     (P)  Venturi     315 

pom-ury  ol  building  rampbell  1155 

ware  bodies;  The  casting  of .     stein 963 

war.-;  Casting-flaws  in : 

Stein  anil  Tost  mann   963 

f.ist  mann  963 
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wan       Frltl  icclally  lead  ior 

"elite     

water-   and    ».. ,  proofing    .  _■  , g . 

tl'i  \  on  .i.i    Hi  Idi  

Method    and    i itlng   damp . 

i  i'i  Finklet  

Bl Pri  p  .i  -it  urn  "t  tor  iua] 

roads.    (P)  I 
Process    foi    glazing    natural    and    artificial        -.    (!') 

Fi  naroli,  an  I   Soc,   A] "  Saces  "  

Storing     Inflammable     liquids.    (P)  Martini      u       Hlhi 

Ms  W  tun.  lili.nl  A.-Q 

Stout;     Pasteurising,    sterilising,    and    cooling  (P) 

Uregorj  mi., 

i  sc  "i   secondary   fcrmeutal yeasts  In  making 

and  its  practical  resulta.     Homme) 120 

8traw-board  pulp.     Haas  

Process     foi     distilling  (P)  Plauson    and     von 

Tischenko  n;,o 

Process    tor    retting    Unx    and    like    — .    (Pi  I 

Corporation,  Ltd u 

Strontium;    Preparation  ..i   metallic  Neumann  and 

Bi  rgve 358 

Strontium  amide  and  imido.     Dafert  and    Uiklaiu     21 

formate;  Formation  of  in  the  waste  product  from 

molasses  desacchariflcation  by  the  strontia  pro, 

1  rban  607 

nitrate;  Solubility  of .     Findlay  and  others  ....     U0 

oxide  ;  Continuous  manufacture  of         .    iP)  Akers  . .   1 154 

Ball   01  cholic  .old.     (P)  Werner  43r 

Stropliantltin  ;  Determination  of  in  seeds  and  tincture. 

l.ainpart  and  Mtiller 216 

Strychnine  :  Detecti f  traces  of by  aid  of  mangan 

carbonate.    Guerin 710 

Determination  of in  presence  ol  bracine.     Dotl     S43 

Determination   of in    presence   of   quinine.    Slm- 

monds  275 

Some    non-acid    oxidation    products    of .    Leuchs 

and  Schwaebi  1    io 

Precipitation  of .    Gordin  and  Kaplan 1221 

iso-Strychnine ;    Pharmacodynamic    action    of     -  -.     WikJ  1111 

Strychnlnolone ;  Preparation  of  an  Isomeric Louche 

and  Schwaabel    663 

Sublimation:  lemperatores.  of .    Joly  ion 

Succinic  acid;   Reaction  of .     J>c  Comnck lou 

Sucrase  ;  delation  of  the  protein  substances  of  yeast  to -. 

Thomas 707 

Thermo-regeneration    of .    Bertram!    and    Hosen- 

blatt    658 

Sucrose;    Action  of  invertase  on in  methyl  and  ethyl 

alcohols.     Bouxquelot  and  Bride!  i;i 

in   condensed    milk;    I  leteruiination   ol    by    means 

of  aeid    mercuric  nitrate,     llevis  and   Payne 1166 

stents  tor  use  in  the  double  polarisation  method 

of  determining ; 

Gillet 366 

steiicrwald  

Determination   of by  double   polarisation.     Com- 
parative study  of  different  methods,     '-illet.  ....     878 

Determination  of in  molasses  by  a  modification  "i 

the  double  polarisation  (Ulerget-Herzfeld)  method. 

Stanak    705 

Determination   ...i     —  in    presence   of   lactose   and   in 

milk  preparations.      Kaksliit     497 

Determination  of by  means  of  sodium  hypoiodite. 

Bland  and    Lloyd    040 

determination;    Source   of   error   in    the    Clerget . 

Stanek 433 

in  the  foliage  of  the  beet  and  cane  :  Determination  of 

.     Pellet   1102 

Inversion  of by  acids  in  water-alcohol  solutions. 

Burrows    657 

Is  the  inversion  of  ■  —  by  invertase  reversible  1  Hudson    802 
losses  diiniiL'  evaporation  and  boiling;   Determination 

of  the .     Zimmennann    i'34 

from  maize;   Manufacture  of .     Bohle 

Melting  point  of •     Bume    800 

t'se  of  zinc  dust  in  the  double  polarisation  method  of 

determining in  cane  products.     Cross    934 

Sudbury  copper-nickel  ores  :  1  Ihloridising  the .    Carpen- 
ter         696 

sugar.    Government   Laboratory  Report  892 

after-products ;  Working  up     — .     Uolenda  and  Petters    800 

Apparatus     for     dissolving .     (P)  Maschinenfabrik 

Brevenbroich  14,  tOfir,  BOli 

Apparatus   tor   washing    —  in   centrifugal   machines. 

(P)  Sugar  Centrifugal   Discharger  Co ::•; 

beet  factory  al    Kidderminster;  Proposed In2; 

in  the   beeti  I        ition  of during  its 

period  -a  vegetation.     Levallois 704 

in  the  beet;  Formation  of .    Colin 1217 

in  the  beetroot  :  Formation  and  disappearance  of . 

Cassel    366 

Behaviour  of  reducing  sugars  in  the  manufactore  of 

cane    -   -.     Pellet    034 

cane:    Apparatus  for  obtaining  juice  from .    (P) 

Mellgelbier    841 

M2 
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in  cauc  and  beet ;  Formation  oi .     Pellet 1102 

cane ;    Character   and    quantity    of    fibre    in    different 

varieties  of .     Taylor    -11 

cane  crushing  in  the  United  Provinces,  India.    Clarke 

and  others  1007 

cane  ;  Disinfection  of before  pirating     Kosenfeld 

and  Barber    970 

cane  ;  Effect  of  different  fertilisers  on  the  time  of  ripening 

of .     Taylor 211 

cane  ;    Experiments   in   thinning  out .     Kosenfeld     606 

cane  ;   Extraction  of  juice  from .    (P)  Mcngelbier  607r 

cane  juice  ;  Potash  content  of .     Taylor 076 

cane  juice  ;  Use  of  diealeium  phosphate  and  kieselguhr 

for  clarifying in  Brazil.     Pellet 705 

cane  juices  ;  Investigations  em  the  lime  content  of . 

Cross  806 

eaue  juices  ;  Purification  and  clarification  of .     U'j 

Gordon  607 

cane  juices;  Sulphitation  and  carbonatation  pro.    -- 

for  clarifying  Louisiana .     Cross 656 

from  cane;    Manufacture  of .     (P)  Leao -11 

cane  ;   Manurial  experiments  with .     Tempany  . .     432 

cane  mill ;  Hyatt's 226,    228 

from  cane  molasses  ;  Extraction  of and.  elimination 

of  the  reducing  sugars  by  fermentation.     Pellet  ..     561 

cauc  ;  Natural  colouring  matters  of  the and  their 

influence    in    the    manufacture    of    white    sugar. 

Muller  404 

cane  ;   Varieties  of under  trial  at  the  Tucumau 

Experimental  Station.     Rosenfeld    154 

canes ;  Analyses  of .     Fribourg    655 

carbonatation  process ;  Role  of  magnesia  in  the . 

Pellet 271 

carbonatation  ;  Slow .     Clarifying  effect.    Analysis 

of  scums.     Pellet  433 

Centrifugal  apparatus  for  separating  liquids  from . 

(P)  Mazzacani  271 

•containing  juice ;  Process  for  refining  raw .     (P) 

Carniol    658 

Conversion     of     cellosc     into     fermentable .    (P) 

Ekstroni  349 

Decomposition  of by  heat.     BantUn 129 

Defecation  of  raw  cane or  of  sugar  syrup.     (P) 

Wcinrich 212 

defecator.    (P)  Crcsswell 36 

Detection  of  raw  beet  products  in  raw  cane .     Ling     433 

Device  for  removing from  centrifugal   machines. 

(P)  Lougher 935 

Differences  in  the  analysis  of  raw .     Sachs 270 

Diffusion  juice  ;  Acidity  of .     Pellet  35 

diffusion ;     Temperature     at     which should     be 

operated.     Herzfeld  and  Kuntze    656 

diffusion  process  and  apparatus.     (P)  Naudet 878 

evaporator  ;  Finishing .     (P)  Cresswell    36 

evaporators  of  the  film  type  ;  Preventing  the  juice  from 

rising  above  a  certain  level  in .     (P)  Suden- 

berger  Maschinenfabrik  u.  Eisengiesserei 406 

Extraction  of from   beetroots,   etc.     (P)  Paquier. 

Thery,  and  Gallois 405 

factories ;   Clarification  of  effluents  and  waste  waters 

of- .     (P)  Stecn    r.i'ii 

factories  ;  Recovery  of  the  spent  lime  from .     Payne  1153 

factory" ;  Application  of  the  Charpentier  thermal  ozoniser 

in  the .     Sklersky    661 

factory  :  Cause  of  difficult  filtration  in  the  filter-presses 

during    the    carbonatation    process   of    beet . 

Wesely    'J77 

factory  control ;  AVeight  of  bagasse  in .     Spencer     705 

factory  ;  Heat  balance  of  a  cane .     Deerr 494 

factory  ;  Manufacture  of  betaine  or  its  salts  from  residues 

of   the   beet .     (P)  Act.-Ges.    f.    Anilinfabr...     658 

factory'   massecuites ;   Apparatus  for   crystallising  and 

draining .    (P)  Lambert  496 

factory  products  ;  Pectin  substances  in and  their 

influence  on  determination  of  raffinose.     Koydl  . .  1102 
factory'   products ;    Use  of  the   refractometer   for   the 

analysis  of .     Pellet 1165 

factory  ;  Stndies  in  the  cane .     Fribourg 655 

factory    waste    waters ;    Examination    of    methods    of 

purifying  beet .     Gunther  and  Herzfeld 841 

group  ;  Dissociation  in  the .     J»"ef 366 

house  control  analyses  ;  Limit  of  error  in  certain . 

Deerr 606 

houses  and  refineries ;  Vacuum  evaporating  and  boiling 

apparatus  for .    (P)  Swaryczewski 155 

imports  from  Germany 1022 

industry  in   Europe;    The   beet 1165 

invert ;  Determination  of  traces  of  iron  in .     Eastick 

and  others  154 

juice  heaters  and  defecators  ;  Analyses  of  incrustations 

in  cane .     Fribourg  055 

juice  ;  Process  for  continuously  slaking  lime  with -. 

(P)  Eberhardt   127 

juices;  Apparatus  for  boiling by  the  steam  from 

the  juice,  without  adding  fresh  stcain.  (P)Portcmont    706 

juices  ;  Apparatus  for  extracting .     (P)  Raabc  and 

Post 367r 

juices ;   Apparatus  for  the  rapid  evaporation  of 

under  low  pressures.     (P)  Portemont 879 

juices  ;  Catalytic  purification  of to  effect  a  saving 

of  lime.     (P)  Manoury    495 
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juices  ;  Multiple  evaporators  for .    (P)  Fletcher  and 

Co.,  Ltd..  and  Scare! 801 

juices  ;   Process  and   apparatus   for   freeing from 

fibrous    and    suspended    matters.     (P)  Maschinen- 
fabrik Grevenbroich 495 

juices  ;  Removal  of  non-sugars  from .     (P)  Oehlrich    607 

juices  ;  Sulpliitation  process  for  purifying  and  decolor- 
ising   .     (P)  Wcisberg 607 

Manufacture  of : 

(P)  Mathews    801 

(P)  Shelmerdine  and  Lewis    155 

Manufacture   of   cane .     (P)  De   Haan 801 

manufacture  ;  Concentration  and  crystallisation  appar- 
atus for .     (P)  Tiemann   307c 

Manufacture  of  refined .     (P)  YVeinnch 211 

Manufacture  of  superior .     (P)  Bach 035 

manufacture  ;  Use  of  bagasse    carbon   for   decolorising 

in    white    .      Clacher    271 

manufacture  ;  I  se  of  washers  and  coolers  with  sulphur 

ovens  in  cane ,  and  determination  of  sulphuric 

acid  in  tlie  oven  gases.     Pellet 1067 

Maple .     Snell 507,    500 

Maple evaporator.     (P)  Ober  and  Ober 1068 

masses  ;  Colouring  agent  for  viscous especially  for 

use  in  making  caramel.     (P)  Ungemach  A.-G.  Els 

Couserven-Fabr.  u.  Import-Ges 879 

for  melting  ;  Determination  of  reducing  sugars  in . 

Muller  494 

from     molasses ;     Manufacture     of .    (P)  Grantz- 

dorffer  and  List  36,   607r 

Nipa   palm   as  a   commercial  source   of .     Pratt, 

Williams,  and  Gibbs  656 

for  preserving  meat  and  other  food  products  ;  Use  of 

.     Vasseux  38 

Process  for  bleaching : 

(P)  Barrios 1217r 

(P)  Larrondo  212 

Process  for  refining .     (P)  Kremers 977 

production  of  Argentina  in   1913 933 

Production  of  beet .     Taylor 1067 

recovery  :  Battelle  process  of .     N  orris 154 

refinery  waste  for  making  Portland  cement ;  Utilisation 

of .    (P)  Soe.  Anon,  des  Etabl.  Maguin  . .   27,  355 

refractometer  for  determining  apparent  dry  substance 

of  juices  and  syrups.     Schonrock 154 

Role  of  maguesia  in  the  carbonatation  process  of  making 

white .     Harloff   154 

solutions  ;  Clarification  of .    (P)  Kopke,  and  KSpke 

Clarifier  Co 841 

solutions  ;    Electrolytic   apparatus   for   clarifying . 

(P)  McCubbin    211 

solutions  :   Process  and  apparatus  for  clarifying . 

(P)  Kopke  Clarifier  Co.,  Ltd 1023 

solutions  :  Purification  and  decolorisation  of .     (P) 

Tiemann  155.   271r 

syrup  ;  Influence  of  small  amounts  of  ethyl  alcohol  on 

the    fermentation    of    cane .    Cochran    and 

Perkins  272 

Use  of  sweet  jowar  (sorghum)  as  source  of  commercial 

.    Annett 1069 

vacuum  pan  ;  Rate  of  evaporation  in  a .     Deerr    606 

Sugar-pine  ;  Leaf,  twig,  and  cone  oils  of  the .     Schorger  1170 

Sugars  from  cellulose  ;  Process  for  producing : 

(P)  Gallagher  and  Mork  441,    Mil, 

(P)  Standard  Alcohol  Co 37r 

from   eellulosic   materials ;    Production  of   fermentable 

.     (P)  Tomlinson    156c 

and  formaldehvde  ;  Preparations  containing .     (P) 

Von  Wulfiiig  218 

Production  of  fermentable : 

(P)  Gallagher 658r 

(P)  Gallagher  and  Mork  561 

(P)  Gallagher,  and  Standard  Alcohol  Co 497 

(P)  Gallagher  and  others   658 

(P)  Standard  Alcohol  Co 37r,    37r 

Fermentation   of  some ■  by   means  of    Aspergillus 

glaucus.     Traetta-Mosca 935 

in   gingerbread  and  similar  products  ;  Separation  and 

determination  of .     Konig  and  Burberg 700 

Production  of .     (P)  Duryea   1023 

reducing  :    Action  oi  alkali  carbonates  on under 

influence  of  heat.     Pellet 36 

reducing ;    Behaviour   of in    the    manufacture   of 

cane  sugar.     Pellet    034 

reducing,  in  cane  molasses  :  Origin  of  the .     Pellet      >  '"■ 

reducing  ;  Determination  of in  the  foliage  of  the 

beet  and  cane.     Pellet   1102 

reducing  ;    Determination   of  small  quantities  of ■ 

in  presence  of  a  large  proportion  of  sucrose.     Pellet      35 

reducing  ;  Determination  of in  sugar  for  melting. 

Muller   404 

Resolution  of  raccmic by  means  of  optically  active 

amyl-mercaptan.     Votocck  and  Vesely 607 

Supposed  assimilation  of by  yeasts  in  absence  of 

fermentation.     Davis K:68 

Valuation  of  raw .     Wiechmann    976 

Sulphate    furnaces ;    Scrapers    for    agitators    of .    <P) 

Meister,  Lucius,  and  Briining  23.    4S5r 

liquors  ;  Electrolysis  and  treatment  of .     (P)  Hunt 

and  Gidden   692,    692,    962r 
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Bolphstes;  t.<&on  of  chloroform  on  metallic  Oondnehe'    BOO 

F>  termination  "t  sulphur  In  solnble  to  praiPOB  "' 

:  nil     salts,     l'\      tli<'     I'.n  in  in     sulphate     method. 

Turner 780 

in  iluiir .  Pretence  of .    Crippa  B      hi I960 

Physico-chemical   determination    ol  Kling   and 

lent    2.f>2 

Badnction  ol  t.>  sulphldi         I       blei  790 

lnuii    sulphites;    Manufacture    "i    sulphur   mid . 
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I.I-.  tr.«  h. mi. ..1  treatment  .-i  and  apparatus  Umn  - 

for.     (P)    1-ui.lr.  ill  971 

l.l- 1  tr..i>iii    apparatus    i"i    producing   hydrogen    and 
oxygen  from  (F)   8oc   Anon    rOxnydrkiue 

I  rane.us.     2lr,  7li 

l.l. ctro-o-in.il i<   removal  ol  from  organic  and  Inor- 

ganic substances,     (P)  B71,  ^71 

i.t   i..r  in.'  electrolysis  ol  (PJ  lisschincu- 

f.il.nk  Mirth ... 

i.i    into   in.    air    by    the   spraying   ol 

polluted  c.i\.l i  . . 

fed  into  steam  generators  ;    Apparatus  for  treating  and 
removing  oil,  csrbonates,  etc.,  from  snd 

heating,   pollening,  and    purifying   tttc    «/ster.     (l'l 

I'oiu.rov   

iill.r.     (P)  Reiser!    135 

i  titration  ol  (P)  Dunbar 

nitration  ;    Hyatt's  process  "i 226 

Fluorine  in  mineral '•  tutor  and  »  lansmsan  ....     71 1 

Fluorine  In  soft  Gautier  and  i  lausmsnn 

Heating  feed       -     (P)  Kirke,  ami  B icoorl  ttnrface 

loinlmstion.   I.t. 1 736 

Importsnce  of  the  amount  oi  .Id.. rides  in for  control 

and  evaluation,      M.iliii'jae    .',71 

Influence  of  organic  supstanoes  on  the  disinfection  ol 

drinking with  chlorine.      1  lain    Ill" 

Influence  of  potash  trade  waste  on  the  biological  proi 

In  river  —     .     Holler  and  Fresenius  383 

oi  Loudon  ;  Chemical  and  bacteriological  exsmlnarjon  of 

the         — .     Houston.       .Metropolitan  Water  Board 
mains:     Corrosion    of   by  electric   current-   sl 

Gablens,  Austria,    llernn.mii in:, 

mains;    Deposits  m  cast-iron  and  similar .     ("asa- 

grandi  and   Binaghi 1070 

Manganese  in  mineral  spring        -  oi  the  Central  Plateau. 

I  i.lin  and  A-true Uls 

in  masseeuites  and  nmlasses;    Detennination  of . 

Catcher   :J67 

M.ans  for  Altering .    (P)  Mitchell  IK) 

Means    lor    altering  —    in    reservoirs,     (l'l     Puech, 

Cbabal,  et  Cie.,  and  Puech mo 

sleans  for  softening—  (P)  Buchner  564 

.Methoil  and  means  ior  purifying  —     from  free  chlorine. 

CP.)  Goldschmidt  A.-G l'7i 

Metho.1  and   means  for  softening .     (P)    Wheaton 

216,  7i.  ir 

mineral:  Formation  of  sediment  in when  stored  in 

bottles.     Determination   of  silica,   iron,  and  alu- 
minium.    Dede  156 

i  ixidismg  process  for  the  treatment  of .     (P)  Linden  610r 

from    paper,  pulp,    and   similar   mills ;     Apparatus  for 
i  larifving  waste  -   - —  : 

1 1'.   Mann  und  CO 17- 

(P)  Mann  and  11. .  s-  859r 

-power  resources  in  Alaska  for  eiectrocriemicalindastries    265 

Preparation  of  distilled .     Basladeau  1070 

Preparation  of  the  hydrostrychuine  reagent  for  the  colon- 
metric  detennination  of  nitric  acid  in .  Deniges  l"7u 

Process    for    adding    coagulants    to .     (P)    Stroh- 

nieng,  r    37- 

Procesfl  anil  apparatus  tor  .  ooling  drinking .     (P) 

Otto  and  Postel-Vinay    66:! 

Process  for  clarifying  and  freeing  it  from  germs. 

(P)  Gans,  and  Riedel  A.-G lour 

Process  for  clarifying  and  sterilising .     (P)  auUBStsch, 

and  Permutit  A.-G 980 

Process  for  heating  and   purifying  or  softening  . 

(P)  Erith    7i'.lr 

--     for     removing     carbonates     irorn .     (P) 

Schrempp  

Process  for  softening .    (P)  Bailey  and  others  ....   1025 

Purification  of : 

(P)  Drechsler 

(P)  Leavitt.  and  l.eavitt-Jaekson  Engineering  i 

373r,  S42r 
Punticatioii  of  boiler  feed  -   —     (P)  Tikhomiroff    ... 

Purification  and  heating  of .    (P)  TUthomiroff  ...       216 

purification  :  Manufacture  of  sinminosilicate  compounds 

for .    (Pi  De   Brunn   ■■7£ 

purification  by  ozone.     Koimrt  of  the  Ann  Arlior  plant. 

Pryer      1069 

purification;     Process    and    apparatus    for .    d'i 

Maschinen-   und    \Vaggonb.iii-Fahriks   A.-G.    vorm. 

Schmid,  and  von  Suess  600,  565r 

Purifii^ation  ..f  natural  by  means  of  sunlight  and 

artificial  light.    (P)  Koch :,r,:,r 

purification  :   Relation  between  aluminium  sulphate  and 

colour  in  me.'hanical .       Hale 884 

purification   and    softening :     Preparation   of   filtering 

nl  for .    CP)  Deutsche  Filter  Compagnie    938 

purification  ;   Vessel  for  sand  or  gravel  filtration  for . 

d'i  Puech,  iliahal.  et  Ik :;■.! 

Purifying  and  clarifying  potable,  industrial,  and  other 

- — -.    i  l'i  Vollmar 663 

Removal  oi   manganese  from : 

Tillmans 

Tillmans  and  Heublein  331 

Removal  of  oxygen  from  industrial  or  household . 

(P)  Gans 331 .  0<Hr 

from  rivers  ;   Apparatus  for  obtaining  filtered .     (P) 

Adams 1169 
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Silica 


Goldberg  11  in 


-Cn-h     i..r     pathogenic     microbes     in     river . 

^Houston       MetroeoBta*  Water  Board  Report  .... 
S, ,,,  ration  ol'  microbes  suspended  to  -    -  by  means  ...  a 
current  oi  air.     Trillat  and  Fouassier 

sc,,,r  U"     <•«  -lids  •"»»  "^"  v'"1. '","?'■?.■' 

,   e e  ridge  in  a  solid  form.    (P  Puocu,  "«'"  ■  ''< l  "  , 

r!  in  natural  .i"  alkaline  softened  boiler  feed 

water,  and  in  concentrated  boiler  water. 

softening    compounds ;    Apparatus    for    cleansing 

revivifying .     (P )  Webb  . .. .. _.. . 

Softening  of by  pennutite.     Bahrdl 

.,.,,.,„„,'    plant;     Uftrbonating    apparatus    for .  ^ 

s,.fte..h.^TrV,:-.r,li.-..  SI  osmuis*  ******  '  r  " „„ 

.,i,e"n^:  punfv!r"r  l,[t..iny  ao;i;-;    a'Vslmnkiaiui   1025 
soReninior  puritymg  substance  :  Manufacture  oi  a . 

(P)  l)c  Briinn  .■  ■  ■  • ■ h^.iiV 

in  solid  and  liquid  fuel;  Dctoruiinatu...  of b>  do 

filiation  with  xylene.    SchKpfer ■ 

SolumK  noW  ox.de  in 1  reduced  pressures. 

Jlle'd'v"'..'!^     v  foruse  I, ,',nakings,,lph,,ric 
>l'"-!Z  bv  the  S  pWas.    i  P)  Karkortschc  Berg- 

werken.  Cl.cm.  Fabrik.n  zii  Schwelm. 
Sterilisation  of by  means  oi  br.miine 


761r 

is;> 


310 


S28 

(P)  Riegel    564, 

Mllr,   764 

883 


-sterilisation  of bv  filtration.    Cbaritschkoff 

fr„„^„gar  factories," ete.';  Process  for  clarifying  waste 
supplies?  BSto^soiubiilty'of  caicta'mirlKmate  on 

1    the  treatment  of .     Burgas. 

supplies  ;   Purification  of  public 


Fuller 
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500 


158 
938 


804 
1168 


Sffi'lSSBSS  of  SruTteeatment  of  a  municipal 

.     Thomas j.*  ;••■■■■  • 

for  tanning^urposes  anHs^  urmcation: "  Vorin     . 


565 

559 


(P)  Landrcth    663 


205,  795r, 


Welding  copper;    Method  of  —     • 
emu  8      .., ;  EeigU  .uul  aajja 

s,  hieber 

«^SS^i'fS^i  "S)  Saber 

J      fp,  tanker  and  Samesreuther ™j 

nici  iN  •   Process  for ■    (P)  liuco.ii 

'„»„„,  in  using  acetylene  in— -.^.j,:  UoJ 

Preparation  of  electrodes  for  eleetr.e--— .    U)  KjUl  ^^ 

W,  Ids  ;   The*  strength  of  oxy-acctylenc'^.'    Ownpion  and 

WCS1    lu'lic?:    Manufacture   oi   toble   syrup   in   the—. . 

rempany    * .'*'.,'.*.',*'' 

Western  Australia  :    Mineral  production  of m  191.5  ....     Jjg 

Eadioactive  minerals  from ■  •  • 

Westphalia.,  cuke  ovens  ;    lighting  gas  iron. .     I ord 

Whale  oil.    See  under  Oils,  fatty. 

Wheat  bran  ;  The  organic  phosphoric  acid  compound  of  - 

Anderson    ■ 

^'''.UenTica.  ^SSf  Of  ■  tt»'  Plains-  of- 
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970r 
1159 
426r 


S67 


435 


259 
746r 


974 
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Wear-l 


Weeds ; 


Weight.! 
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327 

925 


192 


936 

609 


Kalning  and 


Pbysicc -    - 

Gr6ll  and  1-  nidi  . . 

and  its  products  ;    Composition  of  .     — .  -        UQ6 

Schleimer   •••••• RkrtnVii '.'.'.....     936 

^uii;n\n^^d.n^ater1i;lrwn^.w1;eVtseed..,,gSii64 

have  grown.     Sullivan   •  ■- ■ 

Whiting;    Analysis  oi .     Report  of  Committee  of  Amer- 

1       "  8oc  for  Testing  Materials .■•;U"'„i 

Wicks  f,,r  candles,  wax  matches,  tapers,  etc.  :  Manufacture  of 

(p)  Wilson    *  • "  * 

Widmanstatte'n  structure  in  various  metaJs  and  alloys ;  The 
.    Belaicw    :'V-"'i 

<™~  ^rSfs'M.r  «.?T?    558 

Detection  ot  caramel  in -•     scnenk. ■■ ■■ ■■■ 

Detection  of  saffron  yellow  in  white  — — .     Kreps  . . 
■--*  and  combined  lactic  acid  in  - 


Taste  of  hard .     Friedmann 

I're-.tment  of and  apparatus  theretor. 

1-rea  n  ent  of  boiler  or  '.her especiaUy  to  prevent 

incrustation.     (P)  (ienssen  and  \\  .ebelitz     .  .  . . . .  ■     «' 

Treatment  of  feed  — to  prevent  incrustation,,,  b».lcr».      ^ 

T^Senrr^mnbo^lVeit   —  hV  means  '  -      „„ 

Use  ofWui&eiSeV;  inthe  cxamiua,,,,,,  oi 

.     Marc  and  Sack •  ■ ag.. 

Vsr  of  zinc  pipes  for  conveying .     Kinck  •••••• 

Very  lenitive  reaction  for  lead  in .     J"™"" 

WaterprooJ    elastic    material    and     its     manulacture.     (1) 

ruatcriaf  IrSpaper  "; _  Manufacture  of  a  liexible  ^-. 
Waterprorfed'mSls  ;'  Manufacture  of  ^-VVp)  Fn.nkcl 
Watcrpnwnng  agent' for'  porous  stone,  etc.     (P)  Von  der     ^ 

canvaseioV'oti«''labrics;" '  AppVrktus'loi .    (P)    , 

Higham  and  Skejton  ■  ■  ^  m„ 

composition.    tP)  *-eii> •  • ■  •  ■     :.  | 

fabrics  and  the  ld;e  ;   Process  for .    (1 )  ""'^er  ^ 

Oliver    •••■ H53 

of  military  garments.     Le  Roy 

«   v    LnaWsis  of  mineral .     Kantorowua "° 

N  ;      like      'ondensatiu,,    products;       Manulacture     o. .  ^ 

™1%J^^rZl  cTesSwerlmlu  SmmSg  473, 

W"«^^^&^^means^^ti.'CP)12 

ProeeSsoli.inying  mineral  --  and Wrting  ....•,., 
into  do-   powders  by   means  oi   mall    extract 

oI^e31^Wffffirmb^vibuifo^'b.ea« ,     ^ 

proces-.     Higgms   . ■• 1)0 

Viscosities  of  some .     Strevens         .  •"■  —  "" 

r-resisttogbodyandprocessofniakingit.    (f}Dantsi*en      _ 

and  General  Electnc  (  "■   ••• l21g 

Destruction  oi .    Crivolli • ; 

Weighing  gas,  stoun.  or  o r  v.ponxoMlan.d ; ;  Process  and 

apparatus  lor .     (P)  naming   ... 

,,„,.,  silk  with  hsjmatosyiin ;    Process  for- 

s,lk  Mproee-.'lur'— -.' '  U'V  ii'imt'h'c'r' '.'.'. ™ 

nVsiik  with  substitutes  for  tin.     Stern *i 

Vil-      1 1,. ■  thcrv  ..I         ■     Heennann  '- 

s-,k",'v  means',' zirconium  compounds;  Process  tor .  ^ 

(P)  Stem    


Determination  of  free  ana  comom«iw-.~»«  g? 

Roettgen  ...,-,■•  ■ ; _•  • ;  v,-  •;.,—  j.-  ^  ■  Master's 

762 


C^Viuan?cnhlo0r£id1ea(„JethaoCad   Saragiola  "and  Schuppli 
_  .a. : nnA  x«(i(mp«iiiTi    in by 


ntssf^em^l^l^e^^&™&  .'. 
McicVi^ionof  anercetinin— .     VonMenberg..  llOo 

Determination  oi  total  solids  in .     Maivezm 

i!eterm,nat.on  of  the  total  sulphurous  anhydride  in . 

Levy  ■  ■  •  •  ■  ■ 

j;::Zinp^^on^fra7olon.ing-nn,Vter  for  foods;  eti., 

.ees^reat^.t^^aXcovcryWtne-tartrates; 

^,,,::^;ud::^!.a«tf^ealing•andb'ottimg■sparkling 

(P)  llobbins  

v  .steuriser  for .     (P)  Erikson -  - :  • • 

I.;;::.;;::  ,„  'citric  add  m  — .  bisk*,  !«,  and  s 

Presto  ™  oxalic  acid  inwhite  '-^-'. '  'Fonzes:piacon  213 

Process  for  ageing artificially  by  radioact.v.ty.     <!>>     ^ 

98r 


37 

498 


19 


563 
497 


(P)  Omstein  . . . 
ageing,  and  refining - 


(P) 


Farias. 

Process  for  clarifying  - 
Process   of  clarifying, 

s„i„MHtv'of'potassium  bitartrate  in  —  as  an  indication 
of  dilution.    Tissier   and  Francois  ••••■••■•••;•• 

sterilising  a',,d  purifying .and  apparatus  therefor. 

(P)  Shelmerdine  and  Lewis LVUm 

Hie  sulphuric  acid  content  of  German  and  other  .     ggft 

Neufeld ...     .•••.•.,■  ■■. :;:.:Vt ' '  Ihu,^.'     369 


979r 

707 


Matignon 
Trc'itnient  "f '^—  to  improve  the  quality.    (P)  r 
VoluZtric  determination  of  sulphurous  acid  m 


treannentofthe'disrilkdion^KUjeof-^.    ^  flenry  97flf 


umetric  aeienmu»«"«  "■  •"••!.— 880 

Malt      —  and  their  relation  to  the  German  law.    ^ 
Kulisch ....  ■  ■• _•  -  v  •  •  •  \.;i: 


South  Africa";' Investigations  on  the  white 

An  oenological  study.     Brown  . . 
Annealing .     (P)  Woods  _ 


762 

204 


(P)  Turnbull •     489 

Sated  with  gold  ;   Manufacture  of •    (P>  Max  and    .^ 

for '  use    iii  ^^'.    <P)    General 


539 


41s 


Kammercr 
drawing :     Lubricant 

Ga.va:nisingCorUke coating' of ^ '  (pyFieiiand^rs 
Method  of  drawing  or  alloying  metal .     (P)  «  oirram  ^^ 

M..,hod!Vf''po,nt"i'ng-— f"V wire  drawing/  '  (P)'  Woifran,     ^ 

Pro,  !"'and"appafat\.s  for'  drawing^^.' '  (P)  Schim.VV- 
ling.  and  General  Electric  Co. •  ■  • 

Process   for    sharpening    the    ends   of    tine 

Friedrieh,  and  Pintsch  A.-G. 

Treatment  of  drawn  or  rolled and  apparatus  there- 

for.    (P)  FTese    


87 
425 


099 

42l'.r 
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1«W 


PAQI 
Wir.      conf. 

m  lung-i,  ii  snd  like  h»i,i,  ,  Manufacturi  ol  drawn 

CD  OUdlti 080 

Wood;    Action  "i   chlorine  on   uprucc  Houser  and 

Siebcr    71 

alcohol.      I'.i-k.  rwltc    I",--.. 

•Icobol .    ttellnlng  If)   ii  ...  i   ,     >,. i   i  ,111,  ■,  ,i 

tpparatus  lot  Hi,   destructive  distillation  ,,f  .     (p) 

SflAfflan   1107 

,tu-  t,,r  extracting  turiH'iiUnu  and  r,--im,,, 

w  itennan    7'.l'.l 

\|'|,  ir.ttus  foe  Irani    -it  ittng  : 

d'l  Oallnwa)    Hi.i  i  r  lino  31 

,1',   Moll 

Ipparatu*  ftu  preserving  (P)  Shlple)         82 

J  ;  Manufacture  oi  (P)McTavlsh,  Ramsay, 

.111,1  I  IK,  ,HI, I  KAUlSai    3  ,,, 

Colouring,  preserving,   nrcprooftng,  and  Increasing'  the 

'  Tlals   composed   chiefly   of ■. 

(P)   rrutaci 750 

Comparison  i>1  puiiers  produced  from  various  kinds  "f 

dechl -  and   coniferous  by   i  In-   roda.   and 

milphitc  pr -  -      I-,  ii    and  Stevens   545 

itontinoous  distillation  ol  (P)  Pampe  and  Pampe    8  ;|, 

Conversion  of  into  glucose  anil  other  carbohydratea, 

i  P)  I  la--,  ii  761r 

ting  Inilustry ;     I  ->•  ol   rcflned   it  in  toe . 

\  -,ii  Schronk  and  Kammercr B33 

Destructive  distillation  ol  (P)  Seaman   1003 

Determination  "i  tin'  amount  <>i  sine  chloride  m  treated 

Bateman   138 

Detennination  ol  sine  in  treated : 

>r,l  .111,1  Pfanstiel 1053 

I  nrv  and  Ma-tin 1080 

Distillation  of  (P)  h.i r,  and  Forest  Products  Co.    012 

Distillation  ol  hanl  In  the  I  nited  States.     Palmer    845 

illstillation  .    Pro  ,  --  nl 

(Pi  Pritchard  ami  Whitakcr   1004 

Wnitaki ,     Him 

distillation:     Process    and    apparatus    lor .    (P) 

w  oidich    -".4:1 

distillation  under  reduced  pressure,     Adams  and  Hilton    586 
distillation  on  the  United  Stat  I     ,-t  ;    Posal- 

bill! i  hard .     Palmer  H>44 

Distillation  of .  an, I  utilising  the  products  i,.r  creo- 

sotlngtimhei   ,t        (P)  I>e   Nagy    686 

distillation  work-  in  the  Forest  "i  Dean  1003 

instilling  retorts     1 1- >  ^\  k.  - 911 

Drying .    (P)  Wiart 59lr 

■  i  pressure  on  th,.  yields  ,,f  products  in  it,,'  destroc* 

tiv,   listillation  of  hard  Palmer 1140 

K\tnieti,Hi  of  resinous  or,,  luct a  from and  obtaining 

paper  pulp.      1 1')  >.*.-   Anon.  LeCamphre 130 

lis  from  —  for  making  pulp.    (1*) 

solum  «nd  others   1!) 

tion  of  rosin  from  resinous  .    (P)  Lichtcn- 

tluwler 930 

rtion    oi    the    soluble    contents    from .    d'l 

Clone,  ami  Empire  Chemical  Co 1062 

icnon  "i  turpentine  and  rosin  from : 

ii 1020 

Harper,  and  Castona  Improve,!  Process  Co.    325 

,l'i  Howard  I4'.i 

(P)  Saylor.  ami  standard  Turpentine  and  Wood 

Pulp  Co 82 

Extraction  of  tannin  from and  apparatus  therefor. 

ii''  Uilbrough  and  Frew 840 

and  naphthalene  for  pre- 
serving Ootlmsand  Hall   4iifi 

Bre-prooAng;    Preliminary  work  on .     Prince  ....     832 

g.»s  and  by-products  ;   Proei  ss  and  apparatus  for  making 

.    (P)  Poole mo.  244. .  :,r.w 

generator  and  burn,         P    Boxall 1043 

Imnreg  (F     Hulsberg  nml  Co 048,965 

Impregnation  and  coloration  of .    (P)  Bache 551 

Impregnation  of  soft  on  ,, loured at  a  high  tempi  ra- 

ture.  n-Hviid '.I6j 

Manufacture  of  briquettes  from  waste —  .    (P)  Bckstein 

and  WislickJ 

Manufacture  of  cellulose,  turivntine  oil.  and  rosin  oil 

from-  non.  LeCamphre    248 

of    paint    for    protecting   from    sea 

growths.     (Pi  Bappard  U74, 

Manufacture  of  preservative  paints  for .    <P)  Comp. 

Franc.  il'Injection  pour  la  Conservation  des  Bois  et 

Tissus   

Manufacture  of  sulphite  pulp  from  resinous  .     (P) 

Can- 417 

Method  of  compressing  —     in  boilers.    (P)  Ziebarth  . .    :;4'Jr 

oil ;  Process  for  preventing from  coagulating  "hen 

heated.    (Pi  Beiinget  757.,  S38i 

Plant  for  carbonising —  .    tl'i  Dittmer  82.", 

Preparation  of  a  mixture  of  saltsotlower  fatty  acids  from 

.    (P)  Ederer    568 

Preservation  of : 

(PI  Oerlache   

(Pi  I.i'hty   833 

(P)  Man 866 

,l'i  Somermeier 138 

Wallis-Taylcr 314 

Preservation  of with  substances  soluble  in  water. 

Maienkovic 866 


■AQI 

Wool         .<>»,.. 

preservative.     (P)  i  ,'     ,i i  L053 

pre  ,  '  vath  ■      Lieport  of  t inltti  o  of  A  rm  rli  an  w I 

Preservers'    Isaoo.  on  creosote  >,ii  ,,,  ., 

preserving  Industry  in  the  i  nil  

Process  for  colouring  (P)  Gilliam 201 

Pi,.,  <>s  for  distilling     —  : 
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R.  Oldenbourg,  Gliickstrasse    8,  Miinchen,  Germany. 

M.  20  per  annum. 
J.    F.    Lehmann,    Paul    Heysestrasse    26,    Miinchen, 

Germany.     M.   1 . 
W.  Knapp".  Miihlweg  19,  Halle  a.  S.,   Germany.    $6.50 

per  annum. 
Verlag  fiir  Textil-Industrie,   Kottbuser  Ufer   39  40, 

Berlin,  S.O.   26,   Germany.     M.    1. 
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JOI   UN  VI   . 


ABBREVIATION. 


ZeiUcbrift  fur  6ifciith.li.   i'Ii,  inn-        Z.  Sflentl.  Chcm. 
id  fill  ph  i  !hemie      '/..  physik.  Chem. 


Zcitsclirift       fur      physiologische 
t'li.  mie. 

hrift  fui  Spirit iisindiiatric  . . 

lit  :It   fur   fnt.  rMichung  der 
rungs-  uu.l  Genussmittc] 

■nift    fur  Zu.  k.  rimlustric  ill 
ll.'lmii  u 


Address  of  Publisher  and  Pricc. 


'/..  physi.il.  Chcm. 

Z.  Spiritusiml. 

'/..     I'nt.rs.     Xahr.    u 

(hiius.«iu. 
'/..  Zuckeriiid.  Bohm 


.M.  A  11.  Bohaper,  BannoTer,  Germany.    SO  Pf. 
\\ .   Rngelmann,  Mittelstrasse  2,  Leipzig,  Germany. 

M.  Tt >  per  annum, 
verlag   von   K.  J.   Triibner,  Strasaburg,   Germany. 

Sf.   12  per  volume. 
P.     Parey,     Hedenuumstrasee     10,     Berlin,     S.W., 

Germany.     M.  30  per  annum. 
■lulius   Springer,    LinkBtraeae   l':;  24,    Berlin,    \V.   0, 

Germany.     M.  48  pel  annum. 
Die    Administration,    Vodiokova    No.    Tin    (Palais 

I.ucima),  Prag  II,  Bohemia.     M.  17.20  pei  annum. 
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LIST    OF     ERRATA,     1914. 


No.  of  Journal. 

Page. 

Column. 

Line  from 
Top. 

Line  from 
Bottom.     ' 

Errata. 

No.    1 — Jan.  15  \ 

32      1 

1 

14 

For  "  Offerdahl-Larvik  "  read  "  Oflerdahl." 

No.    2— Jan.  31 

73 

2 

16 

For  "  260,915  "  read  "  460,915." 

93 

2 

25 

For  "  Kempler  "  read  "  Kempter." 

No.    3— Feb.  16 

127 

1 

5 

For  "  Cozzolins  "  read  "  Cozzolino." 

136 

2 

9 

For  "  263,390  "  read  "  268,390." 

No.     5— Mar.  16 

254 

1 

22  &  23 

These  two  lines  should  be  transposed. 

No.    6 — Mar.  31 

317 

Table 

8 

Ajler  "  5  per  cent."  insert  semi-colon  and  after  "  above  M  a 

323 

right-hand 
1 

27 

comma. 
For  "  lard  "  read  "  butter." 

No.  10— May  30 

557 

2 

9  to  12 

Delete  these  four  lines  and  insert  "  R.  B.  Earle,  Assignor  to  Hood 
Rubber  Co.,  Boston.     U.S.  Pat.  1,093,923,  April  21,  1914  " 

No.  11 — June  15 

576 

2 

7 

For  "  1  in."  read  "  1  foot." 

577 

2 

19 

For  "  jelly  "  read  "  colloid." 

„        ■■ 

578 

1 

12 

In  analyses  of  pine  oils  table,  col.  2,  sp.  gr.  in  last  line  should  be 
"  0-9383." 

„ 

593 

2 

19 

For  "  1941  "  read  "  1914." 

M                || 

604 

1 

12 

For  "  W.  E.  Heyl  "  read  "  G.  E.  Heyl." 

..        „ 

608 

2 

12  &  13 

•• 

Should  read  "  Eng.  Pats.  9170,  Apr.  18,  1913,  and  7456  of  1914, 
date  of  appl.,  Apr.  18,  1913." 

No.  14— July  31 

759 

1 

20  &  39 

For  "  Anhydrat  "  read  "  Anhydat." 

No.  15— Aug.  15 

798 

2 

Title  of  Sec 

ond  Patent 

For  "  Krapp  "  read  "  Krapf." 

No.  17— Sept.  15 

875 

1 

7 

For  "  Van  Fischenko  "  read  "  Von  Tischenko." 

No.  18— Sept.  30 

917 

1 

4 

For  "  Callebant  "  read  "  Callebaut." 

It 

933 

2 

8 

Insert  patentee's  name   "  G.  W.  Sinclair." 

No.  20— Oct.   31 

1024 

2 

5 

For  "  I.  David  "  read  "  T.  David." 

No.  21— Nov.  16 

1070 

1 

29 

For  "  P.  T.  Muller  "  read  "  P.  T.  Miiller." 

No.  22— Nov.  30 

1099 

1 

Title  of  Fir 

st  Patent 

Insert  patentee's  name,  "  J.  Haworth." 

M                *• 

1110 

1 

23 

For  "  capable  "  read  "  incapable." 

Vachee  &  Sons,  Ltd.,  Great  Smith  Street,  Westminster,  S.W. 
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A.R.S.M..  F.l.C  J       XIV 
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Birmingham   Section. 


Chairman :    H.    T.    Pin.nock. 

Vice-Chairmen  : 
W.  J.  Rees.  E.    C.   Rossiter. 


H.  W".  Brownsdon. 
J.  E.  Coates. 
O.  F.  Hudson. 
F.C.  A.H.Lantsberryl 


Committee  : 
E.  A.  Lewis. 
.1    C.  Mann. 
K.  S.  Morrell. 
s.  s.  Xapper. 


W.  B.  Parker. 
E.  W.  Smith. 
A.  E.  Tucker. 
Jnu.  Wilson. 


Hon.  Local  Secretary  and  Treasurer  : 
F.  B.  O'Shaughnessy,  42.  Temple  St.,  Birmingham. 


Canadian    Section. 


Chairman  :     R.    F.    Kuttan. 

Vice-Chairmen  : 
J.    \V     Bain,   W.    I.    Goodwin,  T.    H.    Warc'leworth. 


C.  F.  Barcorf. 
W.  P.  Cohoe. 
J.  A.  De  Cew. 
Nevil  N.  Evans. 
L.  F.  Guttmann. 
C.  F.  Heebner. 


Committee  : 
Milton  L.  Hersey. 
W.   R.   Lang. 
A.  HcGill. 
W.  Lash  Miller. 
H.  P.  Mills. 


R.  T.  Mohan. 
A.  Nieghorn. 
Otto  G.  Palm. 
J.  F.  Snell. 
O.  H.  Wureter. 


Hon.  Treasurer:    E.  G.  R.  Ardagh. 

Hon.  Local  Secretary : 
Alfred  Burton,  2-16,  Liberty  Street,  Toronto. 

Asst.  Hon.  Secretary  for  Montreal: 
Joel  B.  Saxe,  171,  St.  James  Street,  Montreal. 


SECTIONAL  COMMITTEES. 
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Liverpool  Section. 


Chairman  :  E.  C.  C.  Baly. 
Vice-Chairman  :    Arthur  Carey. 


H.  Baker. 
Eustace  Carey. 
J.  Gray. 


Committee  : 

W.    R.   Hardwick. 
Max  Muspratt. 
W    H    Roberts. 


H.  B.  Stocks. 
J.  \V.  Towers. 
Stuari  J.  Willeox. 


Hon.  Treasurer  : 
W.  P.  Thompson,  6,  Lord  Street.  Liverpool. 

Eon.  Local  Secretary : 
Alex.  Rule,  The  University,  Liverpool. 


London  Section. 


New  York  Section. 


Chairman  :    U.  W.  Thompson. 
V ice-Chairman  :    J.  E.  Teeple. 


Committee  : 

.1.  M.  Matthews. 

Eugene  Merz. 
H.  S.  Miner. 
H.  R.  Moody. 
T.  J.  Parker. 


Albert  Plant, 
(i.  W.  Sargent. 
M.  C.  Whitaker. 


J.  Alexander. 
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T.  R.  Duggan. 
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Committee : 
E.  Grant  Hooper. 
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C.  A.  Keane. 
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T.  D.  Morson. 
W.  F.  Reid. 
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Vice-Chairman  :  E.  F.  Hooper. 
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S.  H.  Collins. 
J.  T.  Punn. 
EM.  Fletcher. 


W.  Gemmell. 
T.  Hardie. 
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N.  H.  Martin. 
C.  J.  Potter. 
A.  Short. 
J.  Watts. 


Hon.  Local  Secretary  and  Treasurer  : 
F.  C.  Garrett,  Armstrong  College,  Newcastie-on-Tyne. 


New  England  Section. 

Chairman  :    S.  W.  Wilder. 
Vice-Chairman  :    (vacant.) 


F.  F..  Atteaux. 

C.  G.  Bird. 

D.  J.  Danker. 
W.  C.  Dnrfee. 
C.  H.  Fish. 


Committee  : 
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R.  Hiitz. 
H.   1'.  Knapp. 
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L.  A.  Olney. 


W.  K.  Eobbins. 
B.  E.  Schlesinger. 
H.  J.  Skinner. 
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Hon.  Treasurer  : 
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Hon.  Local  Secretary: 
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Hon.  Secretary  and  Treasurer: 
G.  S.  Cruikshanks,  Royal  Technical  College,  Glasgow. 


Sydney,   N.S.W.,   Section. 

Chairman  :  Loxley  Meggitt. 

Vice-Chairman  :    Thos.  Steel. 

Committee  : 


F.  A.  Coombs. 

C.  E.   Fawsitx. 
W.  Chmies  Ross. 


J.  A  Schofleld. 
-v  E.  siblev. 
B.  J.  Smart. 


H.  G.  Smith. 
F.  W.  Steel. 
E.  S.  Stokes. 


Eon.  Local  Secretary  and  Treasurer  : 
T.  1.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Chairman  :    George  Ward. 
Vice-Chairman  :    L.  T.  O'Shea. 


F.  W.  Branson. 
F..  A.  Brotherton. 
W.  B.  Hill. 
L.  L.  Lloyd. 


Committee : 

W.  Lowson. 
H.  R.  Procter. 

F.  W.  Richardson. 

G.  E.  Scott-Smith. 


A.  R.  Tankard. 
Thorpe  Whitaker. 
I.  B.  Wilkinson. 
W.  Gathome  Youn?. 


Eon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,  Leeds. 
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Birmingham  Section. 


MttHng   Add   "'    Birmingham    University   on    Thursday, 
December  IDA,   1918. 


MB.    11.    T.     PIN  SOCK    IS    THE    I'll  AIR. 


THK  UTILISATION  OF  THE  PHENOMENA  OF 
PI  CREFAl  HON,  WITH  SPECIAL  REFERENCE 
TO  THK  TREATMENT  AND  DISPOSAL  OF 
SKW  \<:i    SL1  DOE. 

HV    r.    ft.    O'SHAUGHKESST,   A.R.C.SC,  F.l.C 

The  «  f  solid  refuse  from  domestic  and 

Industrial    souices,   whilst     solving    in    a    neat    manner 

.if    the    problems    oi    cleanliness,    sanitation   and 

oommerce,  b  itself  a  problem  which 

is  an  exceedingly   difficult   one.     It   frequently   happens 

that  the  difficulty  of  solving   the  Bewage  ptoblcm  com- 

pl.t  l>.  grows  at  a  greatei   rate  than  the  volume  of  the 

to  Be  dealt  with  ;    for  all  along  the  line  at  each 

ition  or  purification  of  the  sewage  one  is 

m-t    by   some   difficulty,   some   hindrance,   due  to  solid 

Batter,   whioh   hampeis   the   elimination   of  the   soluble 

impurities  in  the  liquor.     So  much  is  this  the  ease  that  one 

may   truly   say   that    the    Bludge   problem   is  the   sewage 

problem,  and  certain  of  the  difficulties,  while  easily  coped 

with  on    «  small  s.alr.  tend   h    _',t  unmanageable  on  the 

■  large  scale. 

One  of  the  most  cogent  difficulties  too  where  masses  of 

human  ordure  are  accumulated  is  the  prevention  of  aerial 

Qoiaanoe,  and  so  important   is  this  question  in  populous 

districts  that  the  whole  process  is  frequently  modified  and 

..Teat  expense  incurred  simply  to  achieve  this  end. 

The  fate  of  the  si  wage  liquor  and  the  conditions  covering 

atly  modify  the  process  of  sludge 

lent,  and  I  i  i  show  in  a  concrete  case  how 

such  considerations  have  acted  and  are  acting. 


favour  are  towards  the  exhaustivi   digi   lion  of 
the  sludge  l>y  biological  mean  .     [ncidoDtall;     omi    jo  to 

30  j>cr  cent,  or  more  of  the  solids  of  the  sludge  may  bo 
de  troyed  I > v  the  digestive  process,  but  bj  to  the  most 
important  result  is  the  production  of  an  odourless  solid, 
which  will  dry  in  a  reasonable  time,  all  the  operations  l" 

earned  on   «  ithouf    Quit  am  I 

That  such  a  digestive  process  may  be  conducts  d  without 
nauseous  smell  is  generally  put  down  to  the  presence  of 
iron  in  the  sewage,  but  the  fact  is  ovi  rlooked  that  the  same 
result  may  be  attained  in  a  sewage  with  very  little  iron 
present  :  and  on  the  oth.r  hand  a  sewage  rich  in  iron  may 
easily  give  rise  to  abominable  odours  during  its  treatment. 
In  fact,  whether  iron  is  present  or  not,  the  greatest  can 
must  be  exercised  if  nuisance  is  to  be  avoided,  and  if  the 
digestive  process  is  carried  on  under  proper  conditions  the 
smell  is  generally  least  where  the  action  is  most  vigor 
The  advantage  in  the  author's  experience  driving  from 
the  presence  of  iron  is  that  putrefactive  change  is  held 
up  in  the  sewage  (as  by  any  antiseptic  trade  wasti  i.  One 
lias  then  a  liquor  relatively  free  from  smell  to  manipulate, 
and  although  the  iron  undoubtedly  can.-,  s  difficulty  in 
setting  up  active  putrefaction  later,  still  by  proper  manipu- 
lation this  action  can  be  promoted  vigorously  enough  at 
the  desiicd  time,  and  then  with  a  minimum  of  smell. 

By  sludge,  the  author  indicates  the  solids  deposited 
from  sewage  after  the  grit  is  removed.  There  are  four 
ways  in  which  sludge  may  be  disposed  of,  viz.  : — 

(1)  By    burial  in  the  ground. 

(2)  By  discharge  at  sea. 

(3)  By  burning. 

(4)  By  tipping  in  hollows  on  waste  ground. 

True  disposal  consists  in  the  destruction  of  the  sludge 
qua  sludge.  Methods  (1),  (2)  and  (3)  are  absolute  methods 
of  disposal,  whilst  (4),  although  often  having  much  to 
recommend  it  if  the  sludge  has  been  properly  prepared, 
cannot  be  carried  on  indefinitely,  but  has  the  advantage  of 
cheapness. 

The  author  proposes  here  to  give  a  concise  history  of 
the  evolution  of  the  present  process  for  treating  the  sludge 
at  Birmingham.  A  natural  process  of  elimination  has 
operated  whilst  working  towards  the  present  system. 


No.  1. — Table  of  Analyses. 
Results  expressed  in  parts  per  100,000. 
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In  1°0S  the  Royal  Commission  on  Sewage  Disposal  in 
its  Fifth  Report  dealt  fairly  fully  with  the  sludsre  question 
at  that  time.  Since  then  much  work  has  been  done  both 
in  this  country  and  abroad  towards  the  elucidation  of  this 
problem.     The  methods  emerging  and  apparently  finding 


On  March  10th,  1902,  the  author  read  a  Taper  before 
the  London  Section  of  this  Society  (this  Journal,  May  31st, 
1902),  in  which  some  account  was  given  of  sludge  treat- 
ment in)  to  that  time  at  Birmingham.  The  method  up 
to  1900  consisted  in  chemical  precipitation  bv  lime  (about 
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12  grains  per  gallon).  The  sludge  was  run  on  to  the  land 
in  a  crude  state  and  allowed  to  dry,  when  it  was  dug 
in  and  a  crop  planted.  The  nuisance  attaching  to  this 
method  was  intolerable,  and  in  the  early  part  of  1900, 
Mr.  John  D.  Watson,  the  Engineer  to  the  Drainage  Board, 
introduced  a  method  of  trenching  the  sludge  whereby 
the  exposure  to  the  air  and  therefore  the  nuisance  was 
considerably  reduced.  Nevertheless  the  nuisance  at 
times  was  very  great,  and  another  method  was  looked  for. 
Lime  treatment  was  given  up  and  septic  treatment  intro- 
duced in  1901,  and  continued  with  various  modifications, 
till  the  middle  of  1911.  At  this  time  septic  treatment 
of  the  whole  sewage  was  adopted  by  general  consent 
amongst  many  leading  experts,  and  many  varying  state- 
ments were  put  forward  as  to  the  time  the  sewage  should 
be  submitted  to  the  anaerobic  digestion  and  as  to  the 
effects  produced  thereby.  Witness  for  instance  the 
conflicting  evidence  given  by  various  experts  before  the 
Royal  Commission  on  Sewage  Disposal.  The  figure  given 
for  destruction  of  sludge  by  the  septic  tank  at  that  time 
was  : — 

At  Leeds      30  per  cent. 

At  Manchester    25  per  cent. 

At  Birmingham      10  per  cent. 

It  soon  became  apparent  that  the  septic  tank  as  a  means 
of  sludge  disposal  had  limitations,  and  with  the  steady 
growth  of  oxidising  filters  serious  drawbacks  appeared, 
viz.:  (1)  The  very  large  "suspended  solids"  present 
in  the  septic  tank  effluent.  (2)  The  nuisance  produced 
by  the  septic  tank  effluent  whilst  being  applied  to  the 
bacteria  beds. 

Unless  a  septic  tank  be  of  inordinate  size  in  proportion 
to  the  flow  the  amount  of  suspended  matter  issuing  from 
it  in  the  tank  effluent  increases  as  the  activity  of  the  tank 
increases.  The  following  figures  are  instructive  in  this 
regard  : — 

Sewage  precipitated  with  17  parts  linie  per  100,000  : — 

Suspended  solids 
parts  per  100,00(1. 

Primary  sedimentation  tank    16-3 

Secondary  ditto  4>2 

Sewage   not   limed    but   above   tanks    converted    to 
septic  tanks. 

Suspended  solids 
parts  per  100,000. 

Primary  sedimentation  tank    30 

Secondary  ditto  26 

The  capacity  of  the  primary  tanks  was  later  increased 
nearly  70  per  cent.,  and  that  of  the  secondary  tanks  44 
per  cent.,  and  septic  action  was  promoted  freely  in  both 
sets  of  tanks.  Notwithstanding  the  increased  volume 
of  the  tanks,  the  effluents  during  the  following  years 
were  as  follows  : — 

Primary  Sedimentation  Tanks  effluent. 

Suspended  solids 
parts  per  100,000. 
During  1907   28-0 

1908    29-9 

1909    30-1 

1910    31  1 

First  half  1911    25-7 

Secondary  Sedimentation  Tanks  effluent. 

Suspended  solids 
parts  per  100,000. 
During  1907    24  2 

1908  31-9 

1909  19-1 

1910  10-7 

First  half  1911    17-9 

At  this  time  the  area  of  bacteria  beds  was  being  rapidly 
increased,  and  the  disadvantage  of  the  above  septic  tank 
effluent  became  more  and  more  apparent.  Further  sedi- 
mentation in  Dortmund  tanks  was  given  the  tank  liquor 
before  passing  it  to  the  bacteria  beds,  but  as  this  form 
of  tank  lends  itself  readily  to  septic  action,  the  already 
foul  liquor  was  rendered  fouler  and  the  sedimentation  of 
tho  solids   interfered  with.     Moreover   two-thirds  of  the 


crude  sludge  arrested  at  Saltley  outfall  had  tvj  be  treated 
by  separate  digestion  in  lagoons  of  huge  size.  The 
behaviour  of  the  sludge  in  these  lagoons  furnished  much 
extremely  useful  information,  for  it  was  seen  that  when 
once  actively  "working"  crude  sludge  could  be  assimi- 
lated  by  them  without  any  nuisance  being  produced. 
Their  capacity,  although  great,  was  limited,  and  after 
18  months  they  silted  up  (in  1909).  The  depth  of  the 
sludge  in  them  after  all  the  water  had  been  drawn  off 
the  surface  was  about  10  feet.  This  sludge  behaved  like 
an  emulsion  and  the  water  present  was  as  follows  : — 

Per  cent,  water. 

At  bottom  10  feet  below  surface 57-6 

6  ditto  6.V.". 

2  ditto  70-0 

At  the  sufrace         75-0 

It  was  found  that  on  exposing  the  sludge  from  the 
above  lagoon  in  layers  about  12  inches  thick  on  prepared 
plots  of  ground  that  after  a  time  a  hard  dry  sludge  cake 
resulted. 

For  the  reasons  above  mentioned  and  acting  on  the 
experience  gained  in  these  lagoons,  experiments  were 
started  at  Saltley  in  1910  on  the  digestion  of  the  crude 
sludge  apart  from  the  sewage  liquor.  The  experi- 
ments continued  till  April,  1911,  and  indicated  that 
vigorous  putrefaction  of  the  sludge  apart  from  the  sewage 
liquor  could  be  expeditiously  promoted,  that  no  nuisance 
would  be  produced,  whilst  15  to  20  per  cent,  of  the  sludge 
could  be  destroyed  thereby.  The  resulting  sludge  was 
dried  on  prepared  beds. 

Curiously  enough,  following  immediately  on  all  this 
came  the  excessively  hot  summer  ol  1911,  and  the  aerial 
nuisance  produced  by  the  exposure  of  the  putrid 
tank  effluent — about  25,000,000  ■  gallons  per  day — 
during  treatment,  was  so  great  and  so  extensive  that 
it  became  absolutely  necessary  to  change  the  process. 
The  great  sewer  and  Dortmund  tanks  were  sterilised  by 
bleaching  powder,  the  putrid  sludge  from  the  primary 
sedimentation  tanks  was  pumped  away,  and  putrefaction 
of  the  sewage  liquid  was  prevented  as  far  as  possible, 
whilst  digestion  of  the  sludge  was  started  and  promoted 
as  much  as  possible.  The  nuisance  abated  immediately. 
This  process  has  been  steadily  improved  and  extended 
since  that  time. 

The  primary  sedimentation  tanks  (called  Roughing 
Tanks  by  Mr.  Charles  Hawksley),  five  in  number,  have 
a  combined  holding  capacity  of  5,610,150  gallons.  The 
sewage  requires  four  or  five  horns  to  pass  through  them 
at  ordinary  times  and  deposits  most  of  its  suspended 
solids  therein. 

Analyses  of  Roughing  Tanks  effluent. 
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Oxygen 
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Free 
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Vola- 

Un- 

Total. 
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Each  "  roughing  "  tank  runs  for  from  two  to  three 
weeks,  when  it  is  stopped,  the  water  overhing  the  sludge 
pumped  back  to  the  sewer  outfall,  and  the  sludge  containing 
on  the  average  86-6  per  cent,  water  is  pumped  to  tin 
secondary  si  dimentation  tanks  now  used  as  digestion 
tanks.  These  digestion  tanks  are  20  in  number  arranged 
as  follows  :• — 


16  small  tanks  each  of  283,700  galfc. 
4  large  ditto  680,920 


capacity 
ditto 


Total  4,539.500 
2,723,680 


Digestion  tanks  capacity  7,263,18'' 
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The    primary    sedimentation    imk   effluent    pa 
furt In- r   sedimentation   through   ■    largo    balancing   tank 
holding  about  6,000,000  gallons  ol     swagi    and   >i-'<l  to 

itc  the  tlou  led  t..  tin-  bacteria  I 


Hieing  lank  iffl'irnt. 
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•     Ul-t      MX      IIIMMtllS. 

iludgt  — The  sludge  consists  of  the  bulk  of  the 
-•  > 1 1 <  1-  in  the  sewage  less  the  detritus,  the  larger  solids 

d  by  a  6  in.  ren  -  n,  and  the  fine  light  matter  passing 
i.v.-r  t In-  tank  weirs  above.  In  considering  its  qualities 
an  analysis  of  faecal  matter  is  given  h<  re  for  comparison  : — 

I:    ills  of  analysis  of  fa- oil  matter. 

r      so  per  cant. 

IHy  -i'l'.t.  jo  |kt 

The  dry  faecal  mat  to  i  contains: — 

Mi"  it  red  beat 85-70  per  cent. 

■attar  non-volatile  ditto       14-30  per  cent. 

.1  nitrogen  ■ 5-81  par  cent. 

,._.._,.  ,,,  ,  (o)  From  add  KMnO*  at 80    I    in  4  hours 
rved  o^n^  water  ni2  days 

gitation  with  water  about  70  per  cent. 

of  tin-  solid  faecal  matter  will  Ik-  taken  up  by  the  water 

at.)  in  colloidal  solution.     When 

iken  up  ill  this  way  the  colloidal  matter  separates 

■nly   with  extreme  slowness  from  the  wat 

it   may  be  remarked  that  this  furnishes  a  strong 

if  tine-mesh  screens  fur  the  sewage, 

i-  they  break  up  the  incoming  faecal  matter  ami  i 

■  ik'  n  up  by  the  liquid.     For  the  Bams  reason  there 
tion  to  the  pumping  of  crude  sewage. 
The   average   results   of  analysis  of  the   crude  sludge 
laced  under  present  conditions  of  manipulation  are 

: — 

Per  cent. 

W»ter   86-6 

Dry  solid  matter    13-4 

drj  Bolid  matter  contains: — 

Per  cent. 

r  volatile  at  red  heat     58-5 

Mattel  non-volatile  ditto     41  .'. 

lot  ii  nitrogen    2-71 

Matter  extra  ted  h>-  ether 22-20 

.    matter  extracted  by  ether 20-00 

ditto  * 2-gO 

pmuncation  equivalent  of  the  fatty  matter     ....  267-3 

Ditto  ditto  resinous  matter   ..  111-8 

iflc  gravity  of  wet  sludge  (60°  F.)  1-047 

Ditto  ditto  dry  soUd  matter 1-50 

The  trade  Blndge  is  a  foul  smelling,  viscous  mass,  dirty 
gnay  to  brown  or  black  in  colour  and  highly  colloidal. 

The  sewage  liquor  which  has  carried  the  above  sludge 
t.i  the  outfall  receives  lar-.'c  consignments  of  trade  effluents 
inimical     to    bacterial    life.      For    instance    the    following 
•  -  show  this  : — 


Appro*,  dry 

weather 

flow. 


Aerobic 
organisms 
per  c.c. 


~altley  crude 
Rea  crude  sewage 
Hockley  crude 
Aston  crude  sewage . . 


rails. 

1,750,000 

11.000.000 

7,000,000 

;,  2sa  000 


S73.0O0 
370.000 
121.000 
458,000 


Anaerobic 

organisms 

per  c.c. 


152,000 
150,000 

1.000 
81.500 


■■•.  probablj  repn  -  ly  the 

organisms  which  have  nirvived  the  action  of  tie   poison 
I  loihes  present  in  the  liquoi  which  wrought  the  destruction 
of  their  fellows,  foi    an  rill  contain  from 

8,000,000  to  '.i. mm. anisme  p 

In  this  respecl   tie    follow  i  obtained  from  a 

sludge  which  had  proved  ind  had  lain  in  the 

tion  tanks  for  about  threi  week     melling  offensively 
prove  m  iy  interesting  : — 

•[..I  il  i  oontl 
Organisms  |ier  c.c. 

Oclatin-Pcptone-Bouillon  at  20°  C M  24,000 

Agar-Peptone-Boulllon  at  37°  C Mean       130,000,000 

Coli  group    .                     7  oho 

Proteus  group  (including  Ententi. lis  Sporogcncs)  100,000 

Denltriflers  ! 

i  it  iplitting  organisms    in, mm 

Oae   loo.OOO 

Sole. — See  also  d  and  d,,  page  6. 


Not   till  this  sludge  had  undergone  prolonged  digestion 

and  bein  admixed  with  more  active  sludge  did  it   lose  its 
nauseous  smell,  notwithstanding  I  m  its  manipula- 

tion. 

Samples  of  the  crude  Blndge  may  In-  isolated  and  kept 
for   months  under   favourable   conditions   fir   its   po 
faction,  and  yet  will  undergo  only  trilling  loss  of  weight. 

Method  of  calculating  the  loss  of  wcitjlu  of  the  digested 
;  . — It  may  be  as  well  at  this  point  to  indicate  the 
method  by  which  the  loss  in  weight  of  the  digested  Blndge 
is  calculate  d. 


Let  x 

y 


the  percentage  of  water  in  the  original  undigested  sludge. 
ditto  volatile  matter  in  this  sludge  dried  at 

I'.— 110s  C. 

x,=       ditto  water  in  the  sludge  after  digestion. 

v,  -       ditto  volatile    matter   in   the   digested   sludge 

dried  at  105°  C— llo   I 
I,  =       ditto  loss  in  weight  due   to   digestion  oi  the 

original  dried  sludge. 


Then 


y— L  x  100. 


vl. 


100— L 
and  100y— 100L=100y— Ly, 

From  this  n 


also 


_  100  (y— y,) 
—     100-yi 

xx  100 
100— 1,(100— x) 




For  instance  a  sludge  containing  85  per  cent,  water, 
and  60  per  cent,  volatile  matter  in  the  dry  Bolids,  under- 
goes digestion,  and  the  dry  dig)  sti  il  P  sidue  is  found  to 
contain  40  per  cent,  organic  matter.     Then  the  loss 


L= 


100  (60— 10)_  100x20 


100—10 


60 


and  the  water  content 
85x100 


100— 33§  100—85 
100 


=  33$  per  cent. 


85x100 

100—5 


- 


95 
=89-5  percent,  watt  r. 

The  rate  of  disappearance  of  the  organic  matter  in  the 
sludge  of  its  nauseous  odour,  and  colloidal  character 
varies'  greatly,  d.i*  nding  largely  on  the  condition 
which  the  sludge  is  subjected.  For  instance  sludge  buried 
in  large  mat.-es  in  water-logged  ground  lias  been  observed 
bv  the  author  to  remain  almost  unaltered  for  years.     The 
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following  table  gives  the  fate  of   sludge    under   different 
conditions  : — 


mass  of  sludge  began  to  putrefy  the  action  was  slow  at 
first,   then  very  vigorous,    and    after  a  time  the  action 


Description. 


Vol. 
matter  in 
dry  sludge. 


(a)  Faecal  matter  +   water  standing  "i  years    

(bL)  Crude  sewage  sampled  9th  May,  1913 ' 

(b.)  Analysed  (b^  six  months  later 

(c,)  Crude  sludge  sampled  24th  May,  1913      

(c.)  Analysed  (c, )  six  months  later 

(di)  Crude  sludge  which  "  worked  "  badly  and  putrefied  slowly 

for  3  weeks,  giving  off  foul  odours.    Sampled  May  20th,1913. 

(d2)  Analysed  (d,)  again  six  months  later    

(e,)  Sludge  digesting  slowly  but  steadilv,  May  29th.  1913  .11!.. 

(e2)  Analysed  (e,)  again  six  weeks  later  ....". 

(e3)  Analysed  (eO  after  standing  six  months 1 1 1 1 1 1 1 

(f,)  Sludge  which  had  undergone  digestion  with  double  pumping  in 

tanks,  Saltley.     Sampled  September  27th,  1912 

(f2)  Analysed  (f,)  13  months  later 

(g)  Sludge  which  had  digested  about  five  years  in  bottom  of  deep 

lagoon, 
(h)  Sludge  which  had  been  put  through  the  existing  process  at 

Saltley  and  had  digested  seven  or  eight  weeks. 


Remarks. 


per  cent. 
81-1 
60-4 
56-3 

59-6 
54-4 

54-7 


52-6 
51-8 

41-7 
42-2 

39-3 
41-0 

48-7 


Sludge  still  brown  and  emitting  H»S. 

Represents  9*4  per  cent,  destroyed.    Sludge  slimy  and 
smelling  of  indol. 

Represents  11-4  per  cent,  destroyed.     Sample  still  grey, 

slimy  and  foul. 
Bacteriological  analysis  given  above. 

Sample  dark  but  still  foul. 

Partially  digested. 

Partially  digested. 

Nearly  28  per  cent,  of  sludge  destroyed 

Time  in  tanks  six  weeks.  Nearly  28  per  cent,  destroyed. 

Represents  31  per  cent,  destroyed. 
Sludge  about  quite  "  worked  out." 

Perhaps  20  per  ceut.    of   original  sludge  destroyed. 

Sample  black  and  had  lost  its  nauseous  odour. 
(Bacteriological  Analysis  below). 


The  first  set  of  experiments  on  the  digestion  of  sludge 
apart  from  the  sewage  liquor  were  started  in  October, 
1910,  and  included  the  passing  of  varying  amounts  of 
water  through  the  digestion  tanks  for  the  purpose  of 
washing  away  the  products  of  digestion  as  they  are  formed. 
With  a  flow  through  the  tanks  of  about  2,000  galls,  per  hour 
(1 /600th  of  their  volume)  the  effluent  was  as   follows  : — 

The  effluent  water  was  black,  foul  and  opaque  containing 
much  sediment  and  colloidal  matter  : — 

Parts  per  100,000. 

Suspended  solids — 

Total     26-0 

Volatile  at  red  heat      14-0 

Solid  colloids  (precipitated  by  Fowler's  process 
and  weighed) — 

Total     41-0 

Volatile  at  red  heat 33-5 

Free  and  saline  ammonia    8-76 

Albuminoid  ammonia    1 1 1  0-78 

Chlorine    1 . 1 1 1 1 1  12-4 

Oxygen  absorbed  in  4  hours  at  80°  F. — 

Uusettled  liquor 20-34 

Settled  liquor      15-20 

Soluble  colloids  12-01 

Soluble  non-colloids  1 . 1 1 1 1 1  3-19 

Organic  introgen — 

In  settled  sample  5-32 

In  soluble  colloids     2-52 

There  are  serious  objections  in  practice  to  the  passage  of 
water  through  the  sludge  in  this  manner.  Experiments 
were  made  or  similar  lines  in  June  and  July  of  this  year 
(1913)  and  numerous  observations  made  both  in  the 
laboratory  and  on  the  large  scale  as  to  the  effect  of  washing 
sludge  in  this  way.  The  balance  of  evidence  indicated 
that  the  washing  assisted  the  digestion  to  some  extent, 
but  the  advantage  in  practice  was  small  as  compared 
with  the  disadvantage  entailed  in  the  treatment  of  the 
very  foul  effluents  and  the  dilution  of  the  sludge  by  the 
washwatcr. 

Numerous  estimations  were  made  of  the  ammonia 
present  in  the  putrefying  sludge  (the  NH3  being  taken 
as  an  index).  Great  variation  was  observed,  but  although 
the  ammonia  was  as  high  in  some  cases  as  130  paits  per 
100.000  the  sludge  "  worked  "  quite  vigorously  notwith- 
standing. 

The  crude  sludge  to  be  dealt  with  at  the  Saltley 
works  averages  4,860  cube  yards  per  week,  and  contains 
on  the  average  86-6  per  cent,  water  with  an  average 
density  of  1-047  at  60°  F.  This  means  3,833  tons  of  wet 
sludge  per  week,  or  514  tons  of  dry  matter  of  1-50  specific 
gravity. 

The  whole  of  this  huge  mass  of  filth  was  treated  by  t  he- 
process  of  destructive  digestion  about  to  be  described, 
during  1912  and  1913,  with  on  the  whole  good  result-. 
The  Secondary  Sedimentary  Tanks  referred  to  earlier, 
with  a  capacity  of  about  40,000  cube  yards,  were  used  for 
this  purpose.     It  had  often  been  observed  that  when  a 


slowed  off.  If  now  the  putrid  mass  be  vigorously  shaken 
or  disturbed  (as  by  shaking  a  sample  in  the  laboratory  or 
by  pumping  on  the  large  scale)  the  sludge  "will  begin  to 
"  work  *'  with  renewed  vigour,  and  the  process  is  thereby 
much  expedited.  This  fact  was  taken  advantage  of  in 
practice. 

The  sludge  digestion  operations. — As  the  crude  sludge 
was  pumped  over  from  the  sedimentation  tanks  to  the 
digestion  tanks,  a  portion  of  the  well  rotted  sludge  was 
drawn  from  an  adjoining  tank  by  another  pump  and  forced 
into  the  delivery  main  along  with  the  crude  sludge.  In 
this  way  the  relatively  sterile  crude  sludge  was  inoculated. 
The  best  mixture  was  found  to  be  1  of  ripe  sludge  to  4  of 
crude  sludge.  After  a  couple  of  days  the  mass  of  sludge 
began  to  "  work  "  vigorously,  and  after  a  fortnight  the 
action  began  to  slow  down.  A  portion  was  then  with- 
drawn and  pumped  over  into  a  second  set  of  tanks  when 
further  vigorous  working  ensued.  It  was  always  neces- 
sary to  leave  a  modicum  of  rotting  sludge  in  each  of  the 
tanks  when  sludge  was  withdrawn,  and  the  larger  the 
bulk  of  this  residue  in  proportion  to  the  incoming  fresh 
sludge  the  better. 

It  is  estimated  that  this  second  pumping  of  the  sludge 
lessens  the  time  of  maturing  by  five  or  six  weeks,  being 
equivalent  to  an  extra  tank  capacity  of  30,000  cube  yards 
or  moie.  Economically  therefore  the  double  pumping 
pays. 

The  results  obtained  in  1912  were  as-  follows  : — 


Water  in 
sludge. 

Volatile 
matter 
in  dry 
sludge. 

Original 
sludge- 
destroyed. 

Sludge  pumped  from  Primary 
Digestion  Tanks    

Sludge  pumped  from  Second- 
ary Digestion  Tanks    .... 

The  corresponding 

Primary  Digestion  tanks     . . 
Secondary  Digestion  Tanks 

per  cent. 

89-3 

87-8 

figures  for 

85-0 

per  cent. 

45-3 

42-4 

1913  are 

50  0 
46-9 

per  cent. 
23 
27 

16 
21 

• 

Fat  in  digested  sludge  1400%.     Total  nitrogen  2-47%. 

Note. — Much  water  was  pumped  back  to  the  sewer  from  the  rotting 

sludge. 

The  resulting  sludge  from  the  above  process  is  pumped 
on  to  specially  prepared  drying  plots.  An  area  of  close 
on  50  acres  has  been  laid  out  for  this  purpose.  The  plots 
are  levelled  and  are  about  £  of  an  acre  in  size,  and  an 
earthen  bank  2  ft.  high  is  erected  rotund  the  plot.  Drains 
consisting  of  4  in.  agricultural  drain  pipes  are  laid  a  few 
inches  in  the  ground  at  9  feet  apart  and  covered  with  ashes 
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Bm  whole  flooi  of  the  bod  i    then  oovered  with  ash 
depth  <>i  3  i"  6  in.,  and  Ihe  bod  i-  ready  for  use. 

the  plot  i,  filled  with  ludge  to  i  depth  of  is  in.,  and  the 
kludge  i-  then  allowed  to  dry.  Something  like  80  pel  cent. 
,,|  t£e  watei  i  ■  r  bj  the  drains  and  is  pumped  bank 
to  tin-  sewer.  In  moderate  weather  perhaps  SO  per  cent. 
tppears  bj  evaporation,  though  this  latter  varies  con- 
rably.  The  time  required  (or  the  drying  pi 
varies  from  throe  wools  to  several  months,  depending 
on  the  <  t  the    ludge  and  on  the  weather.     When 

dry  tin'  sludge  is  lifted  into  wagons  and  carried  as  a  hard 
innocuous  mass  to  the  lip. 

made  i"  n  e  the  dried  sludgo  as  a 
fuol.  The  author  has  found  it  to  burn  fiercely  when  onoe 
started  with  a  good  draught,  and  a  good  dinkcr  may  be 
obtained.  Bui  as  a  means  of  steam  raising  the  nmrmous 
ash  (nearly  60  per  cent,  oi  the  Bolids)  tends  to  Mux  and 
to  the  furnace  bars,  and  this  together  with  the 
moisture  militates  against  its  use  f"i  this  purpose.  Two 
estimations  have  boon  made  of  the  calorific  value  as 
follows  : — 

lu<  "i  sludge 
dried  at  21 
Sample   No    i  1803   B  I  i         II    siK.-ster.  B.Sc. 

,   (120  B.T.U.      W.   B    Davidson,  M.A.,  Ph.D. 

uerage 4507  B.T.U. 

One  lb.  of  Ihe  dry  material  will  evaporate  about  5  lb. 

water   theoretically,    bul    when    burnt    in   house   refuse 

inr  on  large  Bcale  it  has  been  found  that  1  lb.  dry 

sludge  as  lifted  from  the  Drying  Beds  will  evaporate  lib. 

Is  of  III,  abovi   Digestion  Process. — 
vident  from  the  results  given  above  that  the  des- 
truction "f  organic  matter  in  the  sludge  is  at  first  very 
rapid.  of  destruction  al-o  diminishes  rapidly, 

ami  tl.  :     to  be  reached  when  about 

30  per  cent,  of  the  original  sludge  has  disappeared.     It  is 
remarkable    thai    Birmingham   sludge    which   has 
xhaustive  digestion  for  very  prolonged  periods, 
or  several  years,  has  still  an  organic  content  of  about 
This  represents  a  destruction  of  about  30  per 
f  the  original  sludge.     After  a  time  then  the  change 
in  the!  im  -  i -xcessivcly  .-low.      Here  the  limit  can 

i  or  eight  week-,  but  the  resulting  sludge 
is  still  ri.lluul.il  in  character  and  does  not  dry  rapidly. 
The  time  required  to  produce  a  non-colloidal  sludge  is 
about  three  months,  so  that  the  last  half  of  the  time  is 
occupied  chiefly  with  a  physical  change  in  the  sludge. 
When  this  change  is  complete  the  sludge  separates  from  the 
liquor,  which  latter  becomes  translucent  whilst  the 
sludge  loses  its  adhesive  properties. 

The  bacteriological  analysis  of  a  sample  of  sludge  which 
had  undergone  active  digestion  under  the  above  process 
e  the  following  results  : — 


Q.P.B.  at  20°  C.    . . . 

A.P.B.  at  S7»C 

Coli  group 

Proteus  group    

DenitntU-rs      

splitting  organisms 
Cellulose  organisms 


Total  counts. 


Aerobic. 


Anaerobic. 


per  c.c. 
52.000,000 
5.000,000 
60,000 
100,000  at  least 
100,000  at  least 
100,000  at  least 
50,000 


per  c.c. 
15.700,000 
3,000,000 


-v°<<- — About  20  %  of  the  original  sludge  had  been  destroyed. 

The  large  Balancing  Tank  referred  to  in  this  Paper 
arrest-  i  portion  of  the  residual  suspended  solids  and  also 
a  part  of  the  solid  matter  in  colloidal  solution,  held  in  the 
effluent  from  the  Primary  Sedimentation  or  Roughing 
Tanks.  This  matter  so  arrested  slowly  accumulates  on 
the  floor  of  this  enormous  basin,  and  the  tank  is  cleaned 
out  every  two  to  three  months.  The  sludge  derived  there- 
from is  a  very  uniform,  finely  divided,  mobile,  black  mass, 


(rhioh  '    quit<  .  having  a    light  tar-like  odour. 

On  analysis  the  following  results  wore  obtained: — 

l'.r  r.  lit. 

Wator  

Solid  matter  <-!n.-.i  at  LOS  0.)  '" :l 

Tin-  dry   solids   OOnl  nued  :  — 

pei  sent 

Matter  volatile  at  red  heat     

Matter  oon-volattle  «iit t ■»     

Patty  matter,  etc.,  extractable  bj  ethei       

About  10,000  to  12,000  cube  yards  of  the  abovi 
are   produced   |«r  annum. 

It  was  anticipated  from  the  experience  and  considers 
tions  outlined  earlier  in  the  Paper,  that  thi      ludge  would 
be  biologically  active.     Tin    n  i    actually  found  to  be  the 
ca  c,  and  I  lie  .ludge  ivn    drawn  upon  to  ind  ulate  the  crude 

ludge  being  fed  to  the  Dig n   rank       Thi 

process  received  thereby  a  c<  ;  and  the 

thick  coat  or  scum  whuh  had  accumulated  mi  these  tanks 
during  months  or  even  years  of  work  was  rapidly  dissip 

after  inoculation  in  this  way.  Advantage  is  oow  taken 
of  the  qualities  of  this  sludge,  and  ii  is  incorporated  with 
the  crude  Bludge  as  a  matter  of  routine  when  a  charge  is 
removed  from  the  Balancing  Tank. 

The  Cost  of  the  Process.     The   figures   for  cos! 
taken  over  as  lengthy  a  period  as  possible  in  order  to  get 
the  aggregate  and  average  cost  in  a  reliable  maimer. 

(1)  Cost  of  Tankage,  Digestion  and  Pumping  to  Drying 
Bods  :— 

£  s.  d. 

Wages 1.022  10  0 

Coal  "10  5  0 

Stores  and  materials 90  9  0 

Repairs,  etc 22  10  0 

Water  charges     75  5  0 

Total    £2,420  19     0 

Volume  of  sludge  deal!  with  over  this  period  260,000  c.  yds. 
Approximate  cost  per  c.  yd.  of  wet  sludge,  2Jd. 

(2)  Cost  of  Drying  Sludge,  Lifting  and  uarrj  m.  to  Tip  : — 

£      s.  d. 

28,816  c.  yds.  of  dry  sludge 990  17     7 

Cost  per  c.  yd.  of  dry  sludge    8'3 

Ditto  wet  sludge    2.'> 

(3)  Hence  adding  1  and  2  togetht  r  we  u'ct  : — 

Total  cost  per  cube  yd.  of  wet  sludge,  866  %  water  4-7  pence. 
Total  cost  per  ton  of  wet  sludge,  866  %  water  ..  6-3  pence. 

In  comparing  this  cost  with  that  of  othei  processi  s, 
account  must  be  tak-n  of  the  percentage  of  water  in  the 
sludges  treated.  Especial  care  is  paid  to  the  method  of 
manipulation  of  the  Preliminary  Sedimentation  (Rough- 
irg)  Tanks  to  ensure  the  reduction  of  the  water  in  th°  crude 
sludge  to  a  minimum.  The  result  is  a  fresh  sludge  of 
exceptional  density,  containing  on  the  average  86-6  per 
cent,  water.  Until  recent  years  the  figure  for  the  water 
content  of  the  fresh  sludge  was  between  90  and  95  per  cent., 
and  if  the  present  sludge  were  allowed  to  contain  say  90 
per  cent,  water,  then  the  volume  of  the  sludge  to  be  d 
with  would  be  increased  by  one-third.  Under  thi  -  i  on- 
ditions  the  aggregate  cost  woidd  be  appreciably  incres 
but  the  cost  per  cubic  yard  would  appear  rather  loss  than 
the  figure  given  above"  (see  table  below).  Caution  must 
be  exercised,  therefore,  in  making  comparisons  of  this 
kind,  and  a  fairer  figure  for  comparison  is  the  cost  per 
million  gallons  treated  or  per  capita  of  population. 

s.  d. 
Cost  of  the  above  process  per  million  gallons  of  sewage..     9     C 
Ditto  ■per  capita  of  population  per  annum        1 1 

The  dry  weather  sewage  flow  is  close  upon  30,000,000  gallons 
per  day,  and  the  population  close  upon  1,000,000  souls. 

The  figures  for  c  st  given  by  the  Royal  Commission  on 
Sewage  Disposal  are  as  follows  : — 

Per  tou  oi  wet  sludge 
containing  90  %  water, 
pence. 

Sea  disposal     *-J — J-9 

Trenching  in  soil    4~' 

Pressing  (for  large  towns)    l-7—lz-f> 

Pressing  and  burning    18 

Sludge  digestion  at   Birmingham,  with 

drying  and  tipping    5d  I  approximate) 
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In  connection  with  the  very  ingenious  process  of  sludgi 
digestion  adopted  in  Essen,  Germany,  and  which  has 
been  applied  and  perfected  by  Dr.  K.  Imhoff  at  various 
works  in  Essen,  and  other  towns  under  the  administration 
of  the  Emschergenosscnsc  haf  t .  the  author  wishes  to  remark 
that  whereas  the  Imhoff  Tank  deals  admirably  with  the 
sludge  derived  from  normal  flows  up  to  three  times  the 
dry  weather  flow,  it  does  not  appear  to  lend  itself  to  the 
treatment  of  sludge  from  storm  water.  In  August  last 
the  author  was  very  interested  to  see  when  on  a  visit  to 
Dr.  Imhoff  at  Essen  that  tanks  were  being  constructed 
for  the  treatment  of  storm  water  sludge  on  similar  lines 
to  those  worked  out  at  Birmingham  and  described  above. 

This  Paper  is  brought  forward  to  furnish  a  record  of 
work  done  in  an  attempt  to  solve  this  troublesome  problem 
in  a  large  inland  town.  Finality  is  far  from  reached  yet 
in  the  disposal  of  the  sludge,  and  much  investigation  is 
proceeding  as  to  the  possibilities  of  the  sludge  in  various 
directions. 

The  author  wishes  to  thank  Mr.  John  D.  Watson, 
M.Inst.C.E.,  Engineer  to  the  Birmingham  Drainage  Board, 
for  allowing  this  information  to  be  brought  forward,  and 
Mr.  Arthur  Bryan,  Chief  Assistant  Engineer,  for  much 
valuable  help  in  preparing  some  of  the  statistics.  Dr. 
Gilbert  J.  Fowler,  of  Manchester,  has  kindly  helped  by 
making  some  of  the  bacteriological  examinations.  The 
author  also  wishes  to  mention  the  work  done  by  Mr. 
D.  L.  Black,  Superintendent  of  Works,  who  has  very  ably 
carried  out  the  operations  connected  with  the  tankage 
and  digestion  of  the  sludge,  and  has  often  helped  with 
valuable  p.actical  suggestions. 

Discussion. 

Mr.  G.  F.  Bartrip  enquired  if  the  dried  sludge  had  any 
manurial  value.  He  believed  that  similar  dried  sludge 
formed  a  component  part  of  some  fertilisers.  Were  the 
recent  proposals  for  the  liberation  of  the  fatty  acids  of 
any  real  value  ? 

Mr.  H.  Silvester  said  that  when  contact  beds 
were  first  introduced  it  was  stated  that  they  were 
capable  of  dealing  with  the  suspended  matter  in  spite 
of  the  fact  that  much  of  this  was  inorganic,  and  this 
was  soon  found  to  be  impossible.  Destructive  distillation 
of  the  pressed  sludge  was  advocated  before  the  Society 
some  years  ago,  but  the  profit  shown  on  that  occasion 
could  not  be  realised  with  ordinary  sewage  sludge. 

The  great  value  of  the  paper  before  them  resulted  from 
the  large  scale  of  the  operations,  and  the  length  of  time  over 
which  the  observations  had  been  made.  The  figures  for 
suspended  matter  in  the  tank  effluent  were  higher  than 
what  he  had  generally  found  in  the  effluent  from  the 
septic  tank  of  a  local  sewage  works.  There  was,  however, 
an  abnormal  amount  of  trade  waste  in  that  sewage,  and 
the  comparative  absence  of  colloidal  matter  possibly 
accounted  for  their  more  complete  removal.  He  should 
be  glad  to  know  the  author's  explanation  of  the  further 
digestion  that  resulted  from  pumping,  and  also  if  there 
was  a  considerable  amount  of  fatty  matter  present  in 
the  finished  sludge,  and  whether  the  quantity  was  worth 
attempting  to  recover. 

As  regards  the  utilisation  of  the  sludge  as  a  fuel,  apart 
from  its  low  calorific  value,  he  should  expect  the  very 
fusible  clinker  of  which  there  was  a  considerable  amount 
and  which  would  prevent  anything  like  complete  com- 
bustion, to  operate  against  it.  Had  the  author  any 
experience  on  this  point  ? 

Dr.  W.  B.  Davidson-  said  he  was  of  opinion  that  the 
sludge,  if  it  were  dried — and  did  not  contain  more  than 
from  5  per  cent,  to  10  per  cent,  of  moisture — might  be 
of  some  value  in  the  manufacture  of  producer  gas.  It 
might  be  mixed  with  good  coke  because  the  nitrogen 
content  was  rather  higher  than  ordinary  coal.  The 
question  of  ash  was  not  a  great  objection  with  boilers  of 
large  capacity,  as  fuels  with  30  per  cent,  of  ash  could  1" 
used.  He  would  like  to  give  the  sludge  a  trial.  If  the 
cost  of  carriage  were  high,  he  doubted  whether  it  would  pay. 
The  Chairman  (Mr.  H.  T.  Pinnock)  stated  that  he  had 
tried  the  experiment  of  using  dried  sludge  for  making 
producer  gas.  It  came  from  Bradford,  and  made  an 
excellent  ammonia  recovery  and  rich  gas,   but  difficulty 


was  experienced  owing  to  the  large  amount  of  ash,  and  the 
offensive  smell  resulting,  when  used  in  an  open  producer. 
He  thought  the  sludge,  however,  might  be  used  in  a 
propeily  constructed  producer. 

Mr.  Wm.  Cuford  said  it  was  no  small  achievement 
to  convert  the  whole  of  the  sludge  deposited  at  Saltley 
into  a  comparatively  inodorous  material  and  incidentally 
to  reduce  the  bidk  very  considerably,  even  though  the 
final  dumping  of  the  residue  at  a  tip  left  something  to  be 
desired.  The  difficulties  of  dealing  with  large  volumes 
of  sludge  in  such  a  way  as  not  to  cause  a  nuisance  raised 
the  question  of  the  advisability  of  draining  the  sewage 
of  large  inland  populous  areas  to  one  outfall  works.  Des- 
truction, whether  by  digestion  or  otherwise,  was  a  last  resort 
against  nuisance  and  practically  admitted  failure  to  find 
a  means  for  the  utilisation  of  the  sludge. 

On  the  question  of  costs,  one  would  like  to  know  more 
fully  what  was  included  in  the  figures  given,  and  how  that 
amount  was  equivalent  to  1+d.  per  capita.  Did  the  amount 
include  interest  and  sinking  fund  on  all  or  any  of  the 
capital  expenditure  involved  in  the  process  of  sludge 
disposal  t  Had  any  allowance  been  made  for  maintenance 
and  repairs  charges  on  tank  and  plant  ?  Was  any 
part  of  the  establishment  charges  allocated  to  sludge 
disposal  ?  The  present  process  was  the  latest  of  a  series 
which  had  their  day  and  no  doubt  left  a  residue  in  the 
form  of  interest  and  sinking  funds  on  scrapped  plant  and 
depreciated  lands.  Was  anything  taken  of  these  charges  * 
In  short,  where  did  the  charges  begin  and  where  did  they 
end  ? 

Mr.  O'Shaughnessy,  replying,  said  that  sewage  sludge 
was  a  very  slow  acting  manure  and  as  against  modern 
fertilisers  was  little  favoured  by  farmers.  The  cost  of 
transit  even,  deterred  farmers  from  using  it  and  the 
managers  of  small  works  were  considered  fortunate  if 
they  could  get  rid  of  their  sewage  sludge  to  farmers  in 
their  immediate  neighbourhood.  In  certain  exceptional 
instances  it  was  possible  to  get  a  small  fee  of  6d.  or 
Is.  per  ton  for  the  dried  or  pressed  sludge.  Innumerable 
attempts  had  been  made  to  convert  sewage  sludge  into 
a  marketable  manure,  but  notwithstanding  repeated 
failures  the  problem  was  being  actively  investigated  by 
various  workers.  The  matter  had  received  some  attention 
from  the  Royal  Commission  on  Sewage  Disposal,  and 
in  their  Fifth  Report  in  1905  they  give  the  results  of 
experiments  and  field  trials  by  various  experts  on  the 
manurial  value  of  manures  prepared  with  sewage  sludge 
as  a  base.     These  results  were  not  very  encouraging. 

Several  investigators  now  claimed  that  they  had 
evolved  processes  which  were  capable  of  yielding  a  hand- 
some profit,  and  further  experience  of  these  would  be 
awaited  with  interest. 

With  respect  to  the  recovery  of  fatty  acids  from  sludge, 
Dr.  Grossmann,  of  Manchester,  stated  that  he  was  doing 
this  profitably  at  Oldham. 

Mr.  Silvester  asked  for  the  explanation  of  tbe  increased 
activity  resulting  from  the  second  pumping  of  the  putre- 
fying sludge.  The  bulk  of  the  solid  matter  in  the  sludge 
fell  after  a  time  to  the  bottom  of  the  tank,  and  the 
author's  theory  was  that  the  products  of  putrefaction 
accumulated  in  the  vicinity  of  the  solids  and  tended  to  stop 
the  action.  Also  digestion  did  not  take  place  uniformly, 
and  when  the  putrid  sludge  was  pumped  over  into  another 
tank,  the  whole  mass  was  well  mixed  thereby  and  the 
organisms  were  again  capable  of  acting  vigorously. 

It  was  true,  as  Mr.  Silvester  observed,  that  the  fusi- 
bility of  the  clinker  from  the  burning  of  sewage  sludge, 
presented  a  serious  difficulty  in  the  way  of  the  use  of  the 
sludge  as  a  fuel.  The  fatty  matter  in  the  digested  sludge 
was  about  14  per  cent,  and  the  question  of  its  use  "■ 
under  investigation. 

The  author  was  pleased  to  hear  Dr.  Davidson's  opti- 
mistic opinion  on  the  sludge  as  a  source  of  producer  gas, 
and  Mr.  Pinnock's  results  were  in  accord  with  that  opinion. 

The  Birmingham  Drainage  Board  Authorities  would  no 
doubt  be  pleased  to  let  Dr.  Davidson  have  some  of  the 
sludge  for  experimental  purposes. 
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With  re  peel  to  Mr.  Clifford's  observations  be  might 
■ay   thai    whilst    it  wai   true  thai  aome  oi  the  vraluable 

I  ituents  of  the  sludge  were  destroyed  by  thi^  prot 

ili  analysis  of  the  final  produol  i  bowed  that  a  little  over 
one-third  of  Ihc  fatty  mattei  and  boul  one-fourth  "f  the 
Ditrogen  were  lost.  The  phosphoric  acid  would  be  verj 
little  altered.     Ii   was  therefore  far  from  the  fai  I   to 

linn  the  digestod     lodge  re  ulting  b  in  the  | »■' 

oaete  s.     In    » iow    of  Ihc    ,  nidge  and 

the    i  iunl    of   promi  ing   investigation   going  on 

just  now  ho  (tho  author) i  d   il   a  very  desirable 

thing  •.>    i. .  uraulate  iho  sludge  on  a  tip.     This  pro 
made  such  stoi  ile  bj  eliminating  the  nauseous 

■r  of  the 

lii    met  its  of  small  \  1 1  11-   large  outfall  works  were 
Bj  ■  ngineering  and  Bnanoial  ones,  whioh  usually  'old 
in  favour  of  the  large  installation. 

The  means  for  utilising  the  Bludge  had  yel  to  be  worked 
out,  and  if  the  claims  of  the  inventors  of  some  recent 
process ea  were  realised  when  tried  on  a  large  scale,  then 
this  means  would  be  very  shortly  at  hand.  In  the  mean- 
time the  processes  like  the  ran  di  Bribed  in  this  paper 
relieved  the  community  of  a  Berious  nuisance. 

The  difficulty  in  connection  with  the  manorial  value 
of  sludge  was  exemplified  bj  the  small  proportion  of  the 
nitrogenous  matter  destroyed  by  the  ess.     This 

provided  independent  evidence  of  the  extreme  slowness 
with  which  the  nitrogen  became  available  for  the  nourish- 
ment of  plant  life. 

given  above  were 
worl  .    and    included    maintenance   and   repairs 

of  working  parts  of  machinery.  From  a  mechanical  point 
of  \  lew  i  be  process  was  simple  and  the  wear  and  tear  very 

II  The  interest  on  capita)  and  sinking  fund  charges 
were  in  this  case  very  intricate,  and  bo  involved  that  it' 
was  almost  impossible  to  assess  them  accurately.     Their 

ontribution  to  the  figure  for  cost  was  however  probably 
small. 


NOTE  ON  GRU-GRU  OIL. 

1!V     A.    W.     KN.UT.     B.SC.,    F.I.C. 

_ru  is  the  Trinidad  name  for  .•lrroco»ti«  sclerocarpa. 
1  saw  trees  of  the  same  species  [Acneomia  taiioapatho)  in 

la,  and  they  .ire  -aid  to  graw  in  many  part-  of 
R  America.  Ihey  will  grow  in  the  poorest  of  soils.  The 
trunk  has  at  inter*  ,,f  -harp  spines,  -o  that  it  is 

almost  impossible  to  climb.  The  tree  belongs  to  the  same 
tribe  as  the  coconut  palm-  the  leaflets  are  thinner  and  the 
trunk  is  generally  swollen  in  the  middle.  The  leave  are 
said  to  yield  a  very  delicate  fibre.  The  fruits  are  oblate 
id  in  shape,  about  tho  size  of  a  large  plum,  and  dark 
green  in  colour.  The  akin  is  very  tough,  but  if  the  fruits 
are  allowed  to  fall  to  the  ground  this  rots  off  leaving  the 
nuts  behind,  the  kernels  remaining  sweet.  The  shell  of 
the  nut  is  about  J. inch  thick  and  hard,  the  kernel  (f-inch 
at  rose)  has  the  appearance  and  flavour  of  coconut,  but  is 
tougher   and   more    transparent. 

Fruit  :  length  1$  inch,  breadth  1J  inch,  weight  30 
grammes. 

„    .  Per  cent. 

Pj"«"T>   59.7;! 

J.hel1  , 31-30 

Kernel 8-97 

loo-oa 

Dry  ether  extracts  2-44  per  cent,  from  the  pulp  of  the 
pericarp.     The  kernel  contains  : — 

tat  (petroleum  ether  extract)     49-13 

w  ater   8.u 

Albuminoids    13-70 

Fibre  ami  unestuuated ........'.  29-03 

100-00 

One  tree  I  examined  had  on  it  9  large  bunches,  each 
bunch  containing  about  400  fruits,  that  is.  in  all  3,600. 
The  kernels  were  collected  in  .March.     The  oil,  which  was 


I  from  tin  i.'  i  im  !    !•■.  i  in  b  hi  •  hot,  gave 

i  he  follow  ing  figun     :  — 


Oil. 


luble 


i  olout    

IHl'iiir 

I.i-tc     

Sp.  gr,  (99   C  watei  si  I 

Helting  point     

Htei     

Imbue    value  (Wijs) 

Refrai  tlon  at  40  C 

Saponification  value 

Ki'irii.it  Meisal  v.iiuo    

I'olenske  value   

Shrewsbury  and  Knapp 

Hi  hi  i  .ilisatiim  value     

Mean  molecular  weight   

Free  fatty  acids    (as  oleic).... 


yellow 

Intl.. 

0-881 

1  i»- 1 

7-2 


0-62% 


White 

oocoaut 
fatty  adds 

-in  i  . 

■!:■■< 

19-7 


214 


From  the  above  properties  I  conclude  that  thi 
.  1 1 !•-  oil  as  Mocaya  oil  of  Paraguay  and  the  oil  from  the 

ii isiil.a   palm   of   Surinam   (see    De    Nigri   and    r'abn-. 

Chem,  Rev.,  1897,  82;  and  Sack  "  In  pectie  van  den 
Landbouw  in  West  Indie,"  Bulletin  5,  1906). 

It  is  evident  both  from  the  organoleptic  and 

tests   that    the  oil   i<    very  similar   1 nut    and   palm 

kernel  oils,  so  that  it  consists  chiefly  of  laurin  and  myri 

It  contains  about  12  per  cent,  more  olein  than  coconut 
oil.  and  henct  should  have  about  the  same  value  as  palm- 
kernel  oil. 

The  soap  produced  from  this  oil  is  almost  white  and  has 
excellent  lathering  propertie  .  and  the  "stearine"  from 
the  oil  would  make  a  good  edible  fat. 

It  is  not  at  present  cultivated  in  the  West  [ndii 
hence,  although  widely  distributed  is  only  thinlj  cattt  red, 
bo  that  the  gathering  of  sufficiently  large  quanti  tie 
considerable  difficulty.  Fuither,  the  nuts  are  very  hard. 
The  shells  when  cracked  are  heavy  enough  to  be  •  parated 
from  the  kernels  by  immersion  in  brine  La  I  June,  ae 
an  experiment,  copra  was  prepared   from    gru-gru  nuts  in 

,St.  Vincent. 

In  conclusion  I  wish  to  thank  Mr.  S.  B.  Phillips  for  Ins 
assistance. 

Discussion. 

Mr.  Silvester  asked  if  the  author  had  anj  knowledge 
of  gru-gru  jil  being  used,  for  cocoanut  oil,  in  the  manu- 
facture of  margarine. 

Mr.  KN.vrp  replied  that  he  was  not  aware  that  such  a 
practice  was  followed,  though  there  was  no  reason  why  it 
should  not  be  pursued. 


Newcastle  Section. 


Meeting  held  at  Armstrong  College  on  Wednesday,  December 
KMh,   1913. 


MB.    T.    W.    LOVIBOND    IN    THE    (HAIR. 


THE  SOLUBILITY  OF  MINERAL  PHOSPHATES  IN 
CITRIC  ACID. 

BY    G.    S.    ROBERTSON",    B.SC. 

Quite  recently  artificial  manure  manufacturers  have 
placed  on  the  market  large  quantities  of  mineral  rock 
phosphates  as  a  suitable  phosphatic  manure.  These 
mineral  phosphates,  in  spite  of  the  fact  that  they  are  very 
finely  ground,  are  only  slightly  soluble  in  2  per  cent,  citric 
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acid.*  They  were  therefore  assumed  to  be  of  little  use 
as  an  available  manure  compared  with  basic  >lag  and  bone 
meal,  in  which  SO  to  95  per  cent,  of  the  phosphates  are 
soluble  in  2  per  cent,  citric  acid. 

With  the  object  of  testing  mineral  phosphates  a  series  of 
experiments  were  laid  down  at  Cockle  Park,  the  result*  oi 
which  are  given  in  the  following  tables  : — 

Table  I.* 
Upper  Brick  field. 


Plots 
1  /20th 

acre. 


Three  years'  ley. 


Average 
yield  of 

hay  for 
3"  years, 
per  acre. 


1.  10-S5  cwt.of  basicslag,  35-89  %  phosphate 

of  lime,  95%  citric  soluble 

2.  9-1  cwt.  basic  slag,  42-7%  phosphate  of 

lime,  75%  citric  soluble    

3.  9-75  cwt.  basicslag,  39-97%  phosphate  of 

lime,  88-0  %  citric  soluble 

5.  8-5  cwt.  bone  meal.  46-64 %  phosphate  of 

lime,  mostly  citric  soluble,   and   also 
contained  4-78%  nitrogen 

6.  6-6    cwt.    Tunisian    phosphate,    59-99% 

phosphate  of  lime,  trace  citric  soluble  . 

7.  No  dressing    

8.  10-5  cwt.  Belgian  rock  phosphate    (cal- 

cined) 37-16%  phosphate  of  lime,  trace 
citric  soluble 


cwt. 
38} 
39i 
39} 

404 

37i 
33} 

401 


•  See  Guide  to  Cockle  Park  for  1913,  page  39,  also  Guide  for  1914- 

Table  II.* 
Tower  Hill  Field. 


Plots 

l/20th 

acre. 


Three  years'  ley. 


Average 
yield  of 
hay  for 
2  years 
per  acre. 


9-5  cwt.  basic  slag,  41-3%  phosphate  of 
lime,  89%  citric  soluble    41} 

19-7  cwt.  basic  slag,  19-82  %  phosphate  of 
lime.  66%  citric  soluble    44} 

8-5  cwt.  bone  meal,  46-64%  phosphate  of 
lime,  mostly  citric  soluble,  also  con- 
tained 4-78%  nitrogen  38} 

~No  dressing    38 

8-6  cwt.  Tunisian  rock  phosphate  (ground) 
45-3%  phosphate  of  lime,  trace  citric 
soluble 42} 

8-25  cwt.  Belgian  rock  phosphate  (ground) 
47-2%  phosphate  of  lime,  trace  citric  I 

soluble 42} 

16-25  cwt.  Belgian  rock  phosphate  (cal- 
cined), 24%  phosphate  of  lime,  trace 
citric  soluble  44} 

4-12  cwt..  Belgian  rock  phosphate  (ground) 
47-2%  phosphate  of  lime,  and  6-5 
cwt.  superphosphate,  29-9%  soluble 
phosphate  of  lime 45} 


*  See  Guide  to  Cockle  Park  for  1913,  page  40.     Also  Guide  for  1914 

The  cost  of  a  unit  of  phosphate  in  rock  phosphates  is 
only  about  9d.,  whilst  in  basic  slag  it  is  about  Is.  4d.  It 
will  therefore  be  readily  understood  that  the  use  of  rock 
phosphates  might  prove  of  considerable  economical 
importance. 

With  the  object  of  finding  a  satisfactory  explanation  of 
the  successful  results  obtained  by  the  use  of  rock  phos- 
phates, the  following  short  investigation  was  carried 
out. 

At  the  commencement  of  the  investigation  a  Belgian 
rock  phosphate  and  a  calcined  Belgian  rock  phosphate 
were  submitted  to  two  consecutive  extractions  with  2  per 
cent,  citric  acid.  The  Belgian  phosphate  showed  three 
times  as  much  phosphate  soluble  in  the  second  extraction 
as  in  the  first,  while  the  calcined  sample  showed  ten  times 
as  much  soluble  in  the  second  as  in  the  first  extract. 


•  To  perform  this  test  5  grms.  of  the  phosphate  are  placed  in 
a  litre  flask  containing  500  c.c.  of  2%  citric  acid  solution.  The 
flask  is  shaken  end  over  end  for  30  minutes  in  an  apparatus  making 
30  revolutions    per  minute. 


These  results  led  to  five  consecutive  extractions  being 
made  of  each  of  four  rock  phosphates.  The  results  of 
these  extractions  are  given  in  the  following  table  : — 

Table  III. 
Belgian,  Rock  Ph osphal e. 


Extraction. 

P.Os 

Ca3P208 

CaO 

1st    

2nd  

3rd    

4th    

5th    

1-58 
4-81 
4-81 
4-30 
3-20 

18-70 
21-24 

3-45 

10-49 

10-49 

9-39 

6-98 

40-80 
46-36 

13-84 

10-80 

9-02 

7-7U 

41-39 
49-28 

Calcined  Belgian  Bock  Phosphate. 


Extraction. 


P2O6 


Ca3P208 


CaO 


1st     

2nd     

•40 
3-76 
3-72 
1-96 
0-70 

•86 
8-21 
8-12 
4-28 
1-53 

47-63 
8-01 

3rd    

4th    

5th    

5-82 
3-32 
1-13 

Total  for  5  extractions    .... 

10-54 
11-16 

23-00 
24-34 

65-91 
67-50 

Tunisian  Phosphate. 


Extraction. 

P2O5 

Ca3P208 

CaO 

1st    

2nd  

3rd   

4th    

5th  

3-86 
7-72 
5-78 
3-86 
1-48 

8-44 
16-88 
12-62 
8-44 
3-25 

17-23 

12-54 

9-42 

6-00 

2-24 

Total  for  5  extractions    .... 
Actual  totals    

22-70 
22-61 

49-63 
49-46 

47-43 
46-50 

Calcined  Tunisian  Phosphate. 


Extraction. 


PaOs 


Ca3P208  CaO 


1st       

1-22 

2-65 

19-96 

2nd 

4-90 

10-68 

9-05 

3rd    

4-26 

9-28 

6-48 

4th    

4-12 

8-99 

5-84 

5th    

315 

6  90 

4  42 

Total  for  5  extractions    .... 

17-65 

38-50 

45-75 

24-29 

53-01 

55-79 

In  the  case  of  the  calcined  Belgian  phosphate  it  is 
probable  that  the  large  amount  of  free  lime  present  did 
by  neutralising  the  citric  acid  interfere  with  the  solubility 
of  the  phosphates  in  the  first  extract.  These  results 
undoubtedly  show  that  these  rock  phosphates  are  com- 
pletely.soluble  in  citric  acid,  if  enough  citric  acid  is  used, 
and  enough  time  is  spent  in  the  extraction.  Further,  if 
we  take  into  consideration  the  fact  that  the  process  of 
solution  in  the  soil  rendering  phosphates  soluble  is  a  con- 
tinuous one,  then  the  reasons  why  these  so-called  "  citric 
insoluble  phosphates  "  give  just  as  good  results  as  the  high  ' 
citric  soluble  slags  is  readily  understood.  It  is  worthy  of 
note  that  the  second  and  third  extractions  give  the  bulk 
of  the  phosphates  soluble  in  citric  acid,  but  the  first 
extract  contains  more  lime  than  any  other  extract.  In 
other  wjrds,  the  citric  acid  test  as  commonly  performed 
is  a  test  for  lime  rather  than  a  test  for  phosphates. 

Conclusions. — This  investigation  demonstrates  the 
worthlessness  of  the  citric  acid  test  as  a  means  of  judging 
the  relative  value  to  the  plant  of  phosphatic  manures. 
The  original  purpose  of  the  citric  acid  test  was  to  detect 
adulteratioas,   against    which   purpose  nothing  is   urged. 
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b  equenl  interpretations  which  have  been  pul 
on  t lii -  test  that  ili'-  authoi  unreliable. 

Summary  of  Field  Experiment*  ••"  T) 


.«!  II.    |>.0     |XT» 

.1    II. 
'■>         

inure 


.NiiimImT  el 

expert- 

number  ol 
reara 

Average 

hay  per 
acre. 

- 

13 

cwt. 

to   : 

-» 

5 

-■ 

12 

41-0 

tic-  hydrocarbon!  n  moved  by  tl  nob.  as  arc.  not 

estimated  in  thi  In  Eaol   the  olefines  show  a 

slight  increase  ;    while  tie-  carbon  monoxide  haa  raS 
i..  the  extent  ol  nearly  I   per  cent,     Ow  methane  and 
hydrogen  also  show  a  ohange  n  hioh  i-  more  than  warranted 
by  experimental  error. 

i  experiments  was  made  in  which  the 
tar  was  heated  to  different   tern  It   should  !"■ 

noted  that  the  gi-  and  tai  wire  separated  in  the  wi 
at  72   ('.  anil  in  the  results  given  in  Table  2.  the  calorific 
valus  at  751 1 '.  i-  slightly  higher  than  the  original    .i 
of  gas,  while,  below  tin  .  temperature  it  gradually  de<  CI 
in  value. 


The  author  wishes  t<>  express  his  Bincere  thanks  to 

|fj     s.    II..  u.  Us  invaluable  advioe  ami  BUg- 

tions,   and   to    Professor   Gilchrist    for   permission   to 
lish  the  figures  in  Table-  1.  and  II. 

ON  THE  DIFFEBENt  E  BETWEEN   THE 

CALCULATED     AND     DETERMINED     CALORIFIC 

VALUES  OF  COAL  <;as. 

BY    O.    WEYMAN,    M.SC. 

In  the  course  of  the  examination  of  the  gas  manu- 
factured at    the   Elswiok  and   Redheogh  Works  of  the 
Newcastle  and  Gateshead  Gas  Company,  some  interesting 
points  were  observed.     I'  was  noticed  that  the  (inference 
between  'he  calculated  and  actually  determined  calorific 
Has  was  about  28  B.T.U.  per  rub!  ft.  for  the  gas  manu- 
red in  tho  horizontal  retort  plants,  and  this  difference 
— provided  no   great    change   was   made  in   the  method 
of     working — was     remarkably     constant.     When     the 
vertseal  retort  plant  was  Btarted  at  El-wick,  it  was  evident 
that  no  less  than  about  43  H.T.I",  would  have  to  be  added 
'  nlated  value  to  bring  it  up  to  the  determined. 
When,  some  months  later,  a  tar  circulation  was  introduced 
to  keep  tho  cross -collecting   mains   free  from  thick  tar, 
the    ditf.'re-..e    between    the    two    values    considerably 
The   tar   for   tho   circulation,   which  at   first 
was  taken  back  to  the  wells  as  soon  as  it  entered  the 
large  main,   was  subsequently  allowed  to  run  with  the 
gas   right  along  to  the  condensers.     A   further   decrease 
.  Barenoa   between  the  two  calorific   values  was 
9    ipicioos   as   to  stripping  of   the   gas   by   the 
wen-   aroused,   aad   the  following  experiments   were 
made  to  solve  the  point. 

y  cubic-foot  holder  was  tilled  with  gas  from 
the  vertical  plant,  mixed,  and  allowed  to  attain  a  constant 
temperature.  The  calorific  value  was  determined  and  an 
analysis  male.  The  gas  was  then  passed  through  a 
.mple  of  the  tar  at  lti  ('.,  which  had  Ix-en  taken  from 
the  tar  outlet  beside  the  work-'  condensers  and  again 
examined.  From  the  results  shown  in  Tabic  Xo.  1  it 
vident  that  the  calorific  value  of  the  gas  had  been 
depreciated  by  11-7  B.T.U.  by  passing  through  the  tar. 
Tho  tar  has  stripped  the  gas  of  some  hydrocarbons.  The 
calculated  calorific  value  (the  constants  used  are  taken 
from  the  table  i  ilorific  Power  of  Gases),  however, 

is   practically  the  same.     One  would  imagine  then  that 


Table  1. — Gas  and  tar  separated  at  72°.  C. 


Cal    vaj.  gross 
detd 

Cal.  val.  calr 





O,  

CnHm    



CH .    

£:::::::::: 


559-3 


547-8 


542-5 

543-1 

00 

0-0 

0-8    ' 

0-8 

2-1 

2-2 

8-6 

:  - 

53  2 

:.t-7 

5-0 

Sote. — In  all  the  analyses 
which  were  made  in  the 
Sodeau  Apparatus  the  CnHm 
were  absorbed  in  bromine 
water,  the  t'H(  and  H.  deter- 
mined by  explosion,  and  the 
fit*  by  difference.  All  the 
calorific  values  are  in  gross 
B.T.V.  pr.  c.  it. 


Table  2.— Tar  and  go*  separMed  at  72    C. 

With- 
out 
tar. 

Tar  at 
60°  C. 

Tar  at 
64°  C. 

Tar  at 

Tar  at 
75°  C. 

Cal.  val.  detd.  gross 

544-5 

5531 

558-8 

An  additional  -eric;  of  experimej  confirmatory 

result.-  which  are  shown  in  Table  3  : — 


Table 

3. — Tar  and  gas  . 

eparatcd  at  72°  C. 

With- 

out 

Tar  at  Tar  at  Tar  at  Tar  at 

Tar  at  Tar  at 

tar. 

85°  C. 

87°  C.    92°  C.    86°  C. 

60°  C. 

Cal.  val.  detd. 

gross 543-6 

549-6 

551-1     554  7 

5."..V2 

548-0 

535-5 

Cal.   val.  eale. 

gross  

545-7 

544-4 

CO- 

0-0 

0-0 

Oj 

0-4 

0-3 

CnHm    

2-4 

2-4 

CO    

91 

8-8 

CH«    

29-4 

29-2 

H, 

53  1 

53-6 

X. 

5-6 

:. ; 

100-0 

100  0 

100-0 


In  this  series  the  tar  was  gradually  heated  and  then 
slowly  cooled,  the  calorific  value  and  samples  for  analy-i- 
being  taken  at  intervals.  The  calculated  value  for  Un- 
original gas  is  higher  than  the  determined,  but  falls  below 
as  the  temperature  at  which  it  passes  through  the  tar  is 
raised  above  70:  0.  Considering  these  results  as  a  whole 
it  is  quite  clear  that  there  are  present  in  the  gas  some 
hydro-carbon  vapours,  which  are  not  estimated  in  the 
analysis  and  therefore,  while  tbey  contribute  towards 
the  determined  calorific  value,  are  not  included  in  the 
calculated  figure.  These  hydrocarbon  vapour-,  unlike  the 
hydrocarbons  estimated  by  bromine  are  easily  removed 
by  tar,  in  fact  a  state  of  equilibrium  exists  between  tar, 
gas  and  hydro-carbon  vapour,  which  depends  on  the 
temperature  at  which  they  are  in  contact.  The  higher 
the  temperature,  the  greater  will  be  the  amount  of  vapour 
in  the  gas,  and  if  the  gas  is  then  removed,  it  will  of  o 
carry  the  vapour  with  it.  Also  it  is  evidently  t 
vapours  which  make  the  difference  between  the  calculated 
and  determined  values,  rather  than  any  difference  in 
composition  of  the  olefines  determined  by  absorption 
in  bromine  water.  The  variation  in  the  difference  between 
the  calculated  and  determined  values  shown  in  connection 
with  the  vertical  plant  is  clecrly  due  to  the  lower  tempera- 
ture of  separation  of  tar  and  gas  when  the  tar  circulation 
was  introduced,  with  consequent  reduction  in  the  amount 
of  hvdro-carbon  vapour  present.  These  considerations 
led  me  to  find  a  way  of  estimating  these  hydro-carbon 
vapours,  and  I  soon  found  that  Bunsen  had  distinguished 
between  the  permanent  unsaturated  gases,  ethylene, 
propylene,  etc.  (the  olefines)  and  the  vapours  of  volatile 
saturated  hydro-carbons.  Bunsen  found  that  the  vapour- 
could  be  dissolved  out  in  absolute  alcohol,  while  the  exce-- 
of  alcoholic  vapour  could  be  afterwards  removed  by 
water.  The  estimation  must  be  made  before  any  treatment 
of  the  gas,  since  benzene  and  other  vapours,  are  soluble 
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in  caustic  soda,  cuprous  chloride  and  other  reagents. 
It  is  necessary  to  have  the  oxygen  expelled  from  alcohol 
and  water  by  saturation  with  coal  gas. 

In  order  to  find  out  exactly  what  difference  the  prior 
removal  of  the  hydro-carbon  vapours  would  make,  1 
analysed  a  sample  of  gas  with  and  without  removing  them. 
The  result  is  given  below  : — 

Table  4. 


Ordinary 
method. 

Bimsen 
method. 

Hydrocarbon  vapours  . . . 

CO- 

—                 2-0 
10                  0-7 

0. 

0-8                 0-7 

t'.iHm       

3-3                 2-4 

CO      

80                 7-0 

CH«    

34-8 

47-2 

5-9 

618-6 

597-6 

31-9 

48-6 

6-7 

Cat.  val.  gross  detd.  . . 

ills  i; 

Cal.  val.  gross  calc.    . . . 

624-2 

tfote. — Hydrocarbon  vapour  assumed  to  have  cal.  val.  3738 
B.T.U.  per  c.  ft.  :   t'„Hm.  2301  B.T.I",  per  cub.  It. 

The  result  is  interesting  as  showing  that  the  2  per  cent. 
of  hydrocarbon  vapours  unless  previously  removed 
contributes  to  the  amount  of  gas  absorbed  in  the  various 
reagents  and  is  left  in  sufficient  quantity  to  materially 
affect  the  determination  of  the  methane  and  hydrogen. 
The  olefines  show  a  decrease  of  one  per  cent,  which  is 
partly  to  be  attributed  to  the  bromine  removing  some 
of  the  vapour,  while  the  caustic  soda  used  to  remove  the 
excess  of  bromine  vapour  adds  to  the  effect ;  and  also  to 
some  absorption  of  ethylene  in  the  alcohol  The  carbon- 
monoxide  is  affected  to  a  similar  extent.  The  vapour 
which  has  survived  the  absorbents  in  the  first  case  is 
much  richer  in  carbon  than  methane  and  this  throws 
the  calculation  of  the  hydrogen  out. 

The  apparent  discrepancies  shown  in  the  analysis 
of  gas  passed  through  tar  described  above  are  evidently 
the  result  of  varying  amounts  of  the  hydrocarbon  vapours, 
so  that  instead  of  carbon  monoxide  being  apparently 
dissolved  by  passing  gas  through  tar  it  is  merely  due  to 
abstraction  of  hydrocarbon  vapour  by  the  tar.  A  paper 
published  in  the  Journal  of  the  American  Chemical  Society 
for  1908  by  Dennis  and  M'Carthy  recommends  the  use  of 
an  ammoniacal  solution  of  nickel  cyanide  for  estimating 
benzene  in  coal  gas.  The  solution,  however,  has  to  be  used 
after  the  absorption  by  caustic  soda,  leaving  the  latter 
free  to  absorb  any  hydrocarbon  vapours.  The  solution 
also  does  not  absorb  homologues  of  benzene. 

It  seems  a  great  pity  that  modern  authors  seem  to  have 
overlooked  the  presence  of  these  vapours.  In  fact  in  one 
book  published  in  1911  dealing  with  the  subject,  one  finds 
benzene  classed  with  the  unsaturated  hydrocarbons  and 
assumed  to  be  absorbed  by  bromine.  Benzene,  of  course, 
is  a  saturated  compound  (the  aromatic  compounds 
corresponding  to  etlvylene,  and  acetylene,  are  cinnamene 
and  phenyl-aeetylene)  which  is  only  very  slightly  attacked 
by  bromine  under  specific  conditions.  Moreover,  there  is 
as  Bunsen  and  others  have  pointed  out,  a  great  physical 
distinction  between  the  hydrocarbon  vapours  and  the 
ixrmanent  gases,  ethylene,  propylene,  etc.,  and  for 
that  reason  it  is  most  desirable  to  estimate  them  separately. 
The  gas-manager,  for  example,  need  not  trouble  about  the 
olefines  once  they  are  formed,  but  the  utmost  care  must 
be  taken  if  the  hydrocarbon  vapours  are  not  to  be  lit 
in   the    purification.     On   the   other   hand   it   L=    difficult 


to  see  how  a  correct  gas  analysis  can  be  made  unless  these 
vapours  are  removed  beforehand. 

In  order  to  complete  the  investigation,  a  similar  scries 
of  experiments  to  those  described  above  were  made, 
except  that  the  hydrocarbon  vapours  were  separated  by 
means  of  alcohol  in  the  analj-sis.  The  results  are  given  in 
Table  5  and  need  little  explanation,  thougn  it  might  be 
remarked  that  the  gas  passed  through  tar  at  60°  C.  has 
a  greater  calorific  value  than  the  original  gas,  which  was 
not  so  in  the  former  case  till  the  tar  reached  a  temperature 
of  over  70°  C.  This  is  of  course  because  the  tar  and  gas 
were  separated  in  the  works  at  a  lower  temperature  in  the 
latter  case. 

Table  5. — Tar  and  gas  separated  nt  oi    C. 


Without 
tar. 

Tai   at 

Tar  at 
60°  C. 

Hydrocarbon  vapours  . . 
CO. 

532-3 
1-3 
0-1 
0-2 

2  4 

523 -3 
0-5 

ill 
n-2 
2-4 

r.42-2 
1-6 
0-1 

02 

CnHin     

0-2 

2-4 

Summary.  It  has  been  shown  above  that  serious 
errors  may  be  introduced  into  an  analysis  of  coal  gas  if 
the  hydrocarbon  vapours  are  not  first  removed.  Alcohol 
may  be  used  for  this  purpose  and  distinction  is  then  made 
between  these  vapours,  and  the  olefine  gases  subsequently 
absorbed  by  bromine.  A  small  amount  of  ethylene  is 
absorbed  by  the  alcohoL  Unless  an  allowance  is  made 
for  these  vapours,  of  which  the  chief  constituent  is  benzene, 
the  calculated  calorific  value  is  likely  to  differ  very 
considerably  from  the  determined  value.  Although 
insufficient  data  is  at  present  to  hand  regarding  the 
calorific  power  of  the  vapours  absorbed  by  alcohol,  yet 
seeing  that  they  consist  largely  of  benzene  the  constant 
will  approach  that  of  benzene.  It  is  ako  evident  that 
the  valu-  taken  for  the  olefines,  2301  B.T.U.  per  cub.  ft. 
or  sometimes  nigher)  and  which  has  been  used  to  cover 
the  calorific  value  of  the  hydrocarbon  vapours,  which  have 
not  usually  been  estimated,  will  be  too  high.  In  this 
connection  the  work  of  Lebeau  and  Damiens,  who  found 
in  the  Paris  gas  about  2  per  cent,  of  ethylene  and  only 
about  one-half  per  cent,  of  propylene,  is  of  interest  as 
indicating  that  the  calorific  value  of  the  gases  absorbed  by 
bromine  is  more  likely  to  approach  that  of  the  former 
than  the  latter.  Variation  in  the  amount  of  hydrocarbon 
vapour  present  in  different  gases  is  more  likely  to  occur  than 
the  large  variations  in  the  composition  ot  the  olefines  which 
has  been  often  assumed  to  account  for  discrepancies 
between  calculated  and  determined  values. 

It  has  been  again  pointed  out  that  the  hydrocarbon 
vapours  form  a  distinct  class  of  substances  to  the  define 
gases,  and  these  vapours  are  responsible  for  an  appreciable 
item  in  the  total  calorific  value.  To  ensure  these  vapours 
being  present  in  as  large  an  amount  as  possible,  the  gas 
should  be  removed  fr^ni  the  tar  as  hot  as  other  factors 
will  allow,  since  there  is  an  equilibrium  between  tar,  gas, 
and  vapour,  depending  on  the  temperature  (provided 
other  conditions  are  similar)  at  which  they  are  in  contact. 
It  is  not  likely  that  sufficient  vapour  will  be  obtained  under 
ordinary  carbonising  conditions  to  saturate  the  gas  at 
the  ordinary  atmospheric  temperature,  and  if  it  be  so 
the  liquid  condensed  on  cooling  would  prove  a  useful 
solvent  for  any  solid  naphthalene  which  may  be  deposited. 

In  conclusion,  I  desire  to  express  my  thanks  for  the' 
courtesy  of  Mr.  T.  Hardie  in  connection  with  this 
investigation. 


V.I.  XXXIII  .  So.  l.| 
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Path  re. 

Ipponaftu  and  process 
for  lh>  -  and  for  the  utilisation  of  the  produced  vapours. 
J.  B    Vincent,  Hamburg,  Germany.     Eng.  Pat  24,690, 

n,  1912. 

,m  under  pressure,  produced  in  a  suitable  generator, 

actuates  a  steam  jel  injector,  whioh  exhausts  the  vapour 

from  the  evaporator  and   forces   it   into  the  generator, 

wherein   it    ia   heated   and  then  delivered  at   a  suitable 

ind  temperature  to  the  heating  coil  of  the  ovapo- 

>.     Tho  steam  generator  may  be  divided  into  two 

portions,  in  one  of  which,  part  of  the  vapour  i-  superheated 

i  higher  degree  and  used  for  driving  a  steam  engine, 

the  ezhaoi  I  steam  from  which  may  be  passed  to  the  heating 

coil  of  the  evaporator. — A.  S. 


rating  trftpornln.1. 
\\       V  S.    Pat. 


Drying  apparatus  :  Tunnel  — 
and  Y  .-.  -.  Ltd.,  Swinton. 
1012. 


-.      YV.  Yates  and  Matthews 
Eng.  Pat.  27.349,  Nov.  28, 


A  MTXTtRE  of  cool  atmospheric  air  with  highly  heated 
furnace  gases  is  drawn  into  the  discharge  end  of  a  drying 
tunnel  by  an  exhaust  fan  situated  at  the  opposite  end.  the 
\i  to  be  dried  being  carried  through  the  tunnel  in 
tru.-k-.  A  single  fan  may  control  the  gas  flowing  through 
two  parallel  tunnels. — H.  H. 

H'liting,  cooling    or  drying  grain  or    granular  substances  : 

Apparatus  for .     E.   Samuelson,   Banburv,   and  J. 

Backhouse,  Bootle.  Eng.  Pat.  28,609.  Dec  12,  1912. 
Is  apparatus  in  which  the  grain  is  passed  down  a  tower 
which  a  series  of  rows  of  horizontal  pipes  are 
arranged  through  which  the  heating  or  cooling  agent  is 
circulated,  in  order  to  increase  the  efficiency  each  alternate 
row  of  pipes  is  arranged  at  an  angle  with  the  next,  and 


\V    A.  Seltmann,  New  Rochelle, 

1.079,669,  Nov.  26,  1013. 

LIQUID  ia  delivered  into  a  suitably  heated  tank,  in  which 

vaporated    to    a    paste   which   is   removed    by  a 

i  or  and  discharged  on  to  an  endless  band  con- 

i  drying  chamber.     The  band  conveyor 

lit  si    horizontally  and  then   vertically  downward-. 

and  a  pair  of  brushes  dotachee  the  dried  material  from  the 

ad  deliver-  it    to  the  discharge  opening. 

— w.  h.  a 

rotating  in  a  rcssel  pa'thi  filled  with 
hated  liquid.  W.  Greding.  (or  Pat.  2t;i>.!>70.  June  ... 
1912. 

kg  devie insists  of   a  cylinder  composed    of 

several  layer-  of  wire  netting  or  gauze,  which  dips  in  the 
liquid  and  thus  exposes  a  large  surface  of  the  latter.  Any 
foam  produced  is  retained  by  the  gauze  and  carried  below 
the  surfa.e  of  the  liquid. — A.  S. 

Oases:     Apparatus  fur   the    purification    of  furnace . 

C.  T.  A.  H.  Eckhardt,  Hamburg.  Germany.     Eng.  Pat. 
26,656    V       20,   1912. 

Is  apparatus  of  the  kind  in  which  the  gases  pass  through 
a  number  of  horizontal  drums  in  which  a  scrubbing  liquid 
is  agitated  by  paddles  or  dashers  on  a  horizontal  shaft, 
the  connections  are  arranged  so  that  the  gases  enter  each 
drum  near  the  periphery  and  leave  near  the  axis. — A.  T.  L. 


ovary  row  is  so  arranged  thai  thespacee  between  the  pi 

in  one  row  are  vertically  below  or  above  the  pipe,  in  the 
row  next  but  one. — YV.  11.  ('. 

/<  ticcating  liquid*;    Apparatus   for  <  .    E.    Gray, 

Eureka.'    and     A.     Jen-en.     Oakland,     Cal      U.S.     Pa*t. 
1,078,848,  Nov.   18,   1913. 

Heated  air  i-  introduced  tangentially  into  a  cylindrical 

chamber  with  a  conical  bottom  and  i,  withdrawn  axially, 

whereby  vortex  currents  are  set  up.  The  liquid  to  b< 
desiccated  is  discharged  in  an  atom:  i  d  ondition  into  the 
contre  of  the  vortex  currents,  and  the  separated  solid 
particle-  fall  to  the  bottom  of  the  cone  and  are  with- 
drawn.—W.  H.  G 

ng  and  forcing  liquids  :  Automatic  apparatus  for . 

C.  R.  B.  Brown.  London.     Eng.  Pat.  27,661,  Nov.  30. 

1912. 
To  secure  greater  efficiency  in  apparatus  ot  the  "  Hero's 
fountain  type  in  which  air  is  compressed  by  liquid  which 
Bows  from  an  upper  to  a  lower  vessel,  the  air  displi 
from  the  upper  vessel  when  the  latter  is  being  tilled  with 
liquid,  instead  of  being  allowed  to  escape,  i-  compn 
and  forced  into  the  lower  vessel.     When  the  upper  vessel  is 
tilled  the  liquid  is  allowed  to  flow  into  the  lower  vessel, 
-till  further  compressing  the  air  and  finally  forcing  it  into 
the  ejector,  where  it  acts  on  the  liquid  and  drives  it  up 
the  rising  main. — W.  H.  C. 

Vessels  in  which  inflammable  liquid  is  employed;    Method 

and  appa>atn.s  foi   protecting  closed .     .Martini   und 

Huneke    Maschinenbau-Akt.-Ges..    and    P.    Gungerich, 
Berlin-Steglitz.   Germany.     Eng.    Pat.    15,263,   July   2. 
1913. 
Closed   vessels  for  treating   materials  with   inflammable 
liquids  in   presence   of  air   mixed   with   an   inert    gas   are 
provided   with   a   safety   device   adapted   to   prevent    tic 
inflammable    liquid    from    entering    the    vessel    until    tin- 
pressure  of  the  gas  mixture  therein  reaches  a  value   corres- 
ponding to   the   quantity   of   protective   gr>s   sufficient    to 
pievcnt   the  formation  of  an  explosive   mixture.     When 
the  inert  gas  is  only  available  at  atmospheric  pressure, 
the   safety   device  is   controller!   according    to   the   degree 
of  vacuum  required  in  the  vessel  in  ordi  r  to  draw  in  the 
By  amount  of  inert   gas. — H.  H. 

Scale   from    boileis .     Process    of   removing .     T.    R. 

Grecnhorne,  Glasgow.  Eng.  Pat.  1T.4H2.  July  30,  1913. 
The  boiler  is  filled  with  cold  water,  carbon  dioxide  is 
introduced,  and  the  solution  allowed  to  act.  for  example, 
for  48  hours,  until  the  scale  is  loosened. — H.  H. 

Sintering  ;   Method  of  treating  materials  for .     Q.  Bent 

and  E.  Barnhart.  Sparrows  Point.  Md..  and  J.  B.  Ladd. 

Ardmore.    Pa.     I'.S.    Pat.    l.OTS.OSS.    Nov.    18.    1913. 

Material  having  a  tendency  to  cohere  is  broken  up  into 

a   fine   state   of   division   and   then   distributed   over  the 

sintering  hearth  as  a  loose  porous  mass  of  uniform  density. 

— Y\  .  H.  C. 

Filler  media  ;    Process  of  dislodainfj  slime  cakes  from . 

C.  Butters.  Oakland.  Cal.     U.S.  Pat.  1,078,994,  Nov.  18, 

1913. 
The  cakes  are  rendered  as  dry  as  possible  by  continuing 
the  suction  after  the  cake  is  formed,  the  vacuum  is  then 
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cut  off,  and  the  cakes  are  flooded  with  water  from  above 
and  washed  off  the  frames. — W.  H.  C. 

Filter  for  sludges,  especially  lignite  sludge.  Ribberteohe 
Braunkohlen-,  Biikett-  u.  Tonwerke  Ribbcrt  und  Co. 
Ger.   Pat.   266,910,  March  13,   1913. 

The  sludge  is  distributed  uniformly  over  a  fixed  horizontal 
filter-table,  to  the  underide  of  which  suction  is  applied, 
and  the  residual  cake  is  removed  by  means  of  an  endless 
band  fitted  with  scrapeis. — A.  S. 

Siparating    mixtures    of    liquids;     Process   for .     A. 

Golodetz,   Berlin,   Assignor  to  B.   Benedix,   Hamburg. 
U.S.   Pat.   1.079,004,  Nov.  18,  1913. 

A  mixture  of  two  liquids  is  tieated  with  a  suitable  quantity 
of  a  third  liquid  which  forms  with  one  of  the  constituents 
a  binary  homogeneous  mixture  of  minimum  boiling  point, 
lower  than  the  boiling  point  of  either  of  the  constituents 
of  the  original  mixture,  and  is  then  subjected  to  fractional 
distillation.— W.  H.  C. 

Separation  and  recovery  of  specifically  lighter  liquids  from 
a   mixture  of  liquids  of  different  densities  ;    Apparatus 

for  the .     B.  Lorenzen.     Ger.  Pat.  266,575,  Jan.  5, 

1913. 

W.iTEE  is  introduced  through  a  pipe  into  the  vessel  con- 
taining the  mixed  liquids  in  order  to  facilitate  separation, 
and  the  lighter  liquid  overflows  into  an  adjacent  vessel. 
In  the  water  supply  pipe  is  an  ejector  connected  with 
a  closed  receptacle,  which  in  turn  is  connected  with  the 
vessel  into  which  the  lighter  liquid  overflows.  The  action 
of  the  ejector  produces  a  vacuum  in  the  closed  receptacle 
and  hence  the  lighter  liquid  is  drawn  up  into  the  latter 
at  a  rate  corresponding  with  the  rate  of  supply  of  the 
water. — A.  S. 

Distilling  liquids  and  fusible  solids;    Apparatus  for . 

J.  W.  Avlsworth.  East  Orange,  and  F.  L.  Dver,  Mont- 
clair,  N.J.  U.S.  Pat.  1,079,093,  Nov.  18,  1913. 
The  materials  to  be  distilled  are  passed  down  a  vertical 
column  packed  with  loosely  arranged  non-volatile  material 
and  heated  by  suitable  jackets.  The  uncondensed  distilla- 
tion products  are  heated  and  circulated  through  the  still 
to  assist  in  carrying  away  the  volatile  matter. — W.  H.  C. 

Dissolving  sugar  and  other  substances  ;  Apparatus  for  — - — . 
Maschinenfabrik  Grevenbroich  (vorm.  Langen  und 
Hundhausen).     Ger.  Pat.  266,335,  Dec.  28,  1912. 

Tire  apparatus,  which  works  continuously,  comprises  a 
dissolving  vessel,  c,  and  a  settling  vessel,  a.  The  sugar  or 
other  material,  is  introduced  at  the  upper  end  of  the 
central  vertical  tube  and 
the  solvent,  through  the 
side  tube  connected  there- 
with. The  mixture  of 
material  and  solvent  is 
circulated  in  the  dissolving 
vessel  by  means  of  the 
rotating  device,  e,  in  the 
direction  shown  by  the 
arrows.  Thesolution 
gradually  rises  in  a  and  part 
of  it  is  returned  to  c  through 
the  pipe,  n,  which  is  pro- 
vided with  means  for  convey- 
ing and  heating  it,  e.g.  with 
a  steam  injector,  o.  The 
clear  solution  is  discharged 
continuously  through  the 
cock,  it. — A.  S. 


Regenerative  furnace.  N.  F.  Egler,  Assignor  to  T.  S. 
Blair,  jun.,  Chicago,  III.  U.S.  Pat.  1 ,079,042,  Nov.  25, 
1913. 

A  bt-pass  is  arranged  between  the  gas  inlet  and  waste 
gas  outlet  ports  of  the  furnace  so  that  part  of  the  waste 


gas  can  be  returned  by  means  of  a  pump  or  fan  and, 
without  undergoing  any  chemical  change,  mixed  with  the 
fresh  coke-oven  or  other  gas  entering  the  furnace. 

— W.  H.  C. 


Agitating  liquids  by  means  of  compressed  air  or  a  liquid 
under  pressure,  with  simultaneous  heating.  Dampfkessel- 
u.  Gasometerfabrik  A.-G.  vorm.  A.  Wilke  und  Co.  and 
Deutsche  Teerproduktenvereinurung  Ges.  m.  b.  H.  Ger. 
Pat.  266,344,  Jan.  30,  1913. 

The  compressed  air  or  liquid  under  pressure  is  introduced 
in  the  immediate  vicinity  of  the  heating  surfaces  by  which 
the  liquid  to  be  agitated  is  heated. — A.  S. 


Vacuum  crystullistrs  and  the  like  ;  Hydraulic  gear  for — ■ — . 
Maschinenfabrik  Fritsch  und  Sohn.  Ger.  Pat.  266,458, 
Feb.  23,  1913. 

The  motion  of  the  pressure  cylinders  of  the  hydraulic 
apparatus,  one  on  either  side  of  the  drum,  is  transmitted 
to  the  crystallising  driun  by  means  of  a  wire  rope  or  the 
like  and  pulleys,  whereby  it  is  possible  to  turn  the  drum 
through  an  angle  of  180°  or  more. — A.  S. 


Vacuum  ;  Production  of  a by  means  of  low  tempera- 
tures. J.  E.  Lilienfeld,  Leipzig,  Germanv.  Eng.  Pat. 
12,272,  May  26,  1913.     Under  Int.  Conv.,  Aug.  6,  1912. 

See  Ft.  Pat.  458,346  of  1913 ;  this  J.,  1913,  1094.— T.  F.  B. 


Evaporating    and    distilling    plant.     W.    Weir,    Glasgow. 
U.S.  Pat.  1,079,966,  Dec.  2,  1913. 

See  Eng.  Pat.  2813  of  1912  ;  this  J.,  1912,  708.— T.  F.  B. 


Fibres  and  the  like  from  liquids  ;  Apparatus  for  separating 
and  recovering .  E.  V.  Chambers  and  T.  C.  Ham- 
mond, Huddersfield.     U.S.  Pat.  1,079,975,  Dec.  2,  1913. 

See  Eng.  Pat.  7060  of  1912  ;  this  J.,  1912,  837.— T.  F.  B. 

Stirring  and  mixing  liquids  ;   Apparatus  for .     C.  Still, 

Recklinghausen,  Germanv.  U.S.  Pat.  1,080,177.  Dec.  2, 
1913. 

See  Eng.  Pat.  22,861  of  1910;  this  J.  1911,  941.— T.  F.  B. 

Absorber  and  separator  for  gases  and  vapours.     H.   Hev, 
Dewsbury.     U.S.  Pat.  1,080,445,  Dec.  2,  1913. 

See  Eng.  Pat.  14,652  of  1912  ;  this  J.,  1913,  780.— T.  F.  B. 

Furnace.     G.     WUton,     Hendon.     U.S.     Pat.     1.081,073, 
Dec.  9,   1913. 

See  Eng.  Pat.  15,459  of  1911  ;  this  J.,  1912,  320.— T.  F.  B. 

Separating  substances  of  different  specific  gravities  by  means 
of  a  liquid  of  intermediate  specific  gravity  ;   Process  and 

apparatus  for- .     A.    Griindler.     Fr.    Pat.    460,225, 

July  10,  1913.     Under  Int.  Conv.,  Oct.  29,  1912. 

See  Eng.  Pat.  15,945  of  1913  ;  this  J.,  1913,  1148.— T.  F.  B. 
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Oil  icells ;  Premature  abandonment  of .    Possibilities  of 

revival.     Times  Eng.  SuppL,  Dec.  17,  1913. 
The  Bureau  of  Mines  of  the  United  States  has  issued  the 
following,   by  L.   G.   Huntley,   dealing  with  the  possible 
causes   of   the   decline   of   oil   wells   and   with  suggested 
methods  of  prolonging  their  yield. 

Premature  exhaustion. — A  part  at  any  rate  of  the  pre- 
mature exhaustion  of  the  oilfields  may  be  apparent  rather 
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than  real.  There  are  many  oironm  tana  whioh  affect 
not  only  the  yield  of  a  particular  will.  Inn  also  the  wells 
in  ;i  pool  "I  i  oil  iderable  area,  and  a  better  understanding 

<>f  these  has  onabled  | I-  to  L>  d  which  had  been 

exhausted, 
li      v      diment.     One  "f   the   most    important    factors 
reining  the  extent  and  rapidity  of  the  decline  oi  yield 
oil    wills,   is   the  formation  of  waxy  sediments   that 
obstruol    the   passage  of  nil   from  the  Band   bed.    The 
petroleum,  as  found  eon  i-t-  chiefly  of  hydroeai 

ranging  from  solid  wax  i"  light  gases,  and  a  partial  separa- 
tion of  wax  may  take  place  Ix-foro  the  petroleum  reaohes 

tin'  surface  owing  in  the  cooling  i luced  by  the  rapid 

volatilisation  <»f  the  g  i  teous  i  onstituenta  when  the  pressure 
i-  relieved.     The   separated    wax   combines   with   water 
and   fine  rock  Bedimi  nf  .   i  logs   the  pores   oi   tin-  Band, 
tracts  tin  il"»  oi  the  oil  into  the  well,  ami  is  the  cause 
nf  many  failures  of  wells  situated  in  unexhausted  territory. 
Los»   of   jir, . i,i»r. .     Tin'    uncontrolled    escape    nf    the 
sous  hydrocarbons,   besides  interfering  with  the  pro- 
duction   of    iin    oil    will    ;i.    described,     ha-    a    further 
injurious  effect  from  an  economical  point  oi  view.     Each 
cubic  foot  of  gas  in  expanding  Bhould  perform  its  quota 
of  work  by  assisting  in  the  expulsion  "f  the  liquid  petro 
bum,  at  the  same  'nee  retarding  tic  flooding  action  of 
water  for  a  considerable  period,  or  until  tin    maximum 
amount  of  oil  has  In  red.      An  illustration  of  the 

fatal  result  which  may  happen  if  the  gas  is  allowed  to 
drain  away  too  rapidly  is  afforded  by  the  Hogshooter  pool 
in  Oklahoma,  where  well-  were  commonly  drawn  upon  to 
their  utmost  capacity.  The  consequence  of  this  practice 
that  the  water  under  high  pressure  in  the  lower  part 
of  the  productive  formation,  being  unrestrained  by  the 
pressure  of  the  gas,  flooded  one  well  after  another  and 
ultimately  ruined  the  district. 

Wasteful    competition. — Much    waste    results    from    the 
ant  methods  of  production  employed  by  operators 
(with  -mill  leases  especially),   who  fight  each  other  for 
luetioi       Instances  of  tin-  are  to  !>•■  found  in  Okla- 
homa, where  the  short-term  leases  granted  by  the  Govern- 
ment   have   tempted   operators   to   drill   uneoonomically 
with  a  view  to  extracting  the  maximum  amount  of  oil 
before  tin-  leasee  expire.     Methods  of  tin-  description  are 
ended  by  many  evil-.  BUoh  a-  drilling  more  well-  than 
sary,   pumping  'no  fa-t.   wa-tii  g  gas   pressure 
■!  the  gas  itself),  flooding  well-,  and  pumping  ore  well 
□other.     These  practices  are  not  only  wasteful  in 
themselves,  but  also  tend  to  create  underground  conditions 
favourable    to    the    encroachment    of    water. 

"  Coming  bach  "  of  districts. — In  certain   of  the  older 

sylvania  ami   west   Virginian  oilfields  the  apparent 

teration  of  tin-  oil  supply  led  to  tli-  belief  that  oil 

continually    being    formed    underground,   and   that 

tustion   was   impossible.     This   belief  has  caused  the 

rpenditure  of  large  Bums  of  money.     At  the  same 

time  the  intelligent  recognition  of  the  true  cause  of  the 

apparent  regeneration  points  towards  a  real  recuperation 

of  oil  area-  whi.h  have  been  prematurely  abandoned,  or 

which    give    indications    of   failure.     Many    areas    which 

rejected  a-  , ibis  sources  of  oil  supply,  after 

■initiation    may   yel    be   restored,   and   add  con- 
siderably to  the  world's  store  of  liquid  fuel. 


Crude  oil  for  the  w«i/  furnace.     \\.   G.   Haldane      Eno- 

and  llin  ,T.,  1913.  96,  1073—1074 
A  test  was  made  with  a  muffle  furnace  provided  with  two 
low  pressure  burners  in  which  crude  oil.  under  a  head  of 
B  to  1?  in.,  was  atomised  by  means  of  an  air  blast  from  a 
1-  in.  blower,  the  latter  being  driven  by  a  \  h.p.  b>h  speed 
induction    motor    connected    with    an    ordinary  "lighting 

V™*'  uni'  ll7''-"- ■*'  '"  deBver"  trough  a  2  in.  opening 
n*<0  .  ul).  ft.  of  air  per  min.  under  a  pressure  of  4  to  5  oz. 
( i— «$  ins  of  water).  The  furnace  contained  two  muffles 
by  side,  each  provided  with  a  separate  burner  and 
operated  independently,  one  being  used  for  crucible  fusions 
and  the  other  for  eupeUation.  Both  muffles  were  ready 
for  use  30  nuns,  after  starting,  and,  in  50  ruins,  from  the 
start.  40  fusions  were  made  with  a  total  consumption  of 
1-6  galls,  of  oil,  eupeUation  being  subsequently  effected 


in  36  min--  with  an  oil  consumption  of  0-0  galL  Texas  •  rudi 
ml.  costing  6  centa  (.'id.)  per  gall,  mi  used     W.  E.  I'.  I'. 

Petroleum     $pit  ,a    of from 

natural  gas  in  Oalicia.     I.    Rozanslri      Petroleum.  1013, 
9,  LM7    -224. 

iki.y  gas  that  comes  directly  from  tic  crude  petroleum 
is  suitable  for  the  production  of  i,      ommessirn 

and  cooling.  Natural  ;s  which  contain  more  than  tn 
pi  cert,  by  vol.  of  methani  is  termed  "  dry  "  gas  and  is 
quit   onsuitabli  for  ©  a.    The  richest  gas  found 

m  America  yields  about  LOO  litres  oi  gasoline  pi  i  100  ob.  m., 
'"''  on  the  average  uof  mor  than  in  to  40  litres  are 
obtained.     The    Galician    natural      i  i      usually   contain 

from  lo  to  60  p  ir of  praotioally  unoondensable 

(mainly  methane  ami  am.  A  natural  gas  composed  of 
t.n  percent,  of  tx  mine  vapours  and  m  pet  cent.  "I  methani  . 
yields  in  practice  onlj  about  1".  |i  i  lent,  of  the  calculated 
amount  of  condensed  liquid  (.../.,  411  :   j:i 

litres   per  100  eb.  m.   oi   the   mixture).     At   th 
time  the  high  price  of  motor  spirit  should  make  a  yi 
.">  litres  per  100  ili.  m.  profitable,  pro\  idi  d  that  the  n  -idual 

«7ere  used  for  heating;  The  original  gas  ought  to 
a  si,,  gr.  of  not  hss  than  0-800,  u  hereaa  the  gases  from  the 
Boryslaw-Tustanowice  wills  showed  a  -p.  gr.  of  barely 
0-70,  and  yielded  scarcely  2  litn  -  oi  gasoline  pei 
100  cb.  m.  In  the  condensation  process  the  natural  gas 
is  first  compressed  at  31  atmos.  and  subsequently  at  14  to 
28,  or  even  42  atmos.  The  cooling  is  effected  by  mi  am 
of  water  or  by  the  Budden  expansion  of  the  compressed 
gas  itself.  Good  results  have  also  been  obtained  with 
ammonia  refrigerators.  In  another  process  the  hot  com- 
pressed gas  leaving  the  compressors  is  conducted  to  tin 
bottom  of  a  steel  container  charged  with  naphtha  of  sp.  gr. 
0-745.  Thence,  after  absorbing  heavy  benzine  con- 
stituents from  thenaphtha.it  passes  into  the  coolers.  In 
this  way  a  heavier  and  more  homogeneous  product  is 
obtained.  The  compressed  gasoline  is  usually  colourless 
01  Light  brown.  The  American  product  formerly  had  a 
sp.  gr.  varying  from  0-6.50  to  0022  (0-720  in  the  Western 
oil  fi'ld.-),  but  that  now  prepared  is  usually  of  sp.  gr.  0-730 
to  0-770,  or  almost  the  same  as  the  Galician  gasoline.  It 
consists,  in  the  main,  of  butanes  and  pentanes,  with  a  little 
propane  and  a  certain  amount  of  hexanes,  heptanes  and 
perhaps  nonanes.  Natural  gasoline  is  used  in  America 
for  mixing  with  the  benzines  and  gasolines  from  the 
refineries  for  use  as  a  motor  spirit,  but  the  mixtures  are 
seldom  homogeneous,  and  cause  difficulties  in  use.  A 
large  amount  is  also  used  for  lighting  and  heating  pur- 
poses.— C.  A.  M. 


Hydrocarbons  of  L'luh.  C.  Bardwell,  B.  A.  Berryman, 
T.  B.  Brighton  and  K.  D.  Kuhre.  J.  Ind.  Eng.  (hem., 
1913,  5    973— 976. 

The  mineral  hydrocarbons  which  occur  most  abundantly 
in  T'tah  are  gilsonite,  tabbyite,  wurtzilitej  ozokerite,  and 
rock  asphaltum.  A  brief  description  of  the  chief  deposits 
and  a  review  of  the  literature  are  giv<  n  Sum.-  of  the  uses 
of  the  minerals  are  as  follow-:  Gilsonite  (production, 
50,000  tons  in  1012)  :  paving  industry,  electrical  insula! 
roofing  materials,  w  iti  rpTOofing  pipes  and  aqueducts,  pre 
venting  corrosion  of  iron  plates  of  ships'  bottoms,  coating 
wire  f.  n-  ing.  sea  walls,  poles,  etc.,  lining  tanks  for  chemicals, 
paints  for  smoke-stacks,  lubricant  for  heavy  machinery, 
rubber  substitute,  binder  for  briquettes.  Tabbyite  : 
compositions  for  rubber  floor  mats,  rubber  paints"  and 
roofing  materials,  filler  for  rubber  mixings  for  tyres,  etc. 
Wurtzilite  (production,  1000  tons  per  annum):  varnishes, 
roofing  compositions,  etc.  Ozokerite  :  electrical  insu- 
lators, altar  candles,  substitute  for  beeswax,  ointments 
and  the  like,  waterproofing  mixtures,  wax  dolls,  telephone 
receivers,  phonograph  records,  polishes,  electroplating, 
crayons,  sealing  wax,  etc.  Rock  asphaltum  :  paving 
industry.  The  results  of  an  experimental  investigation  of 
the  mineral  hydrocarbons  mentioned  are  given  chiefly  in 
tables,  of  which  the  following  shows  the  solubility  of  the 
different  materials  in  various  solvents,  together  with 
corresponding  figures  tor  .efined  Trinidad  p;tch  and 
Bermudez  asphaltum  : — 
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Trinidad 

Bermudas 

Rods 

pitch. 

asphaltuni. 

GilBonite. 

Tabbyite. 

Wurtzilite. 

Ozokerite. 

asphaltum 

Insol. 

Insol. 

[nsol 

4 

Insol. 

Insol. 

Insol. 

109 

14.-, 

00 

46 

Insol. 

13 

14 

30 

24 

13 

3 

Insol. 

1 

|7* 

"(4 

84 

39 

51 

Insol. 

(      5* 
(Insol. 

7 

16 

132 

37 

86 

Ills'. 1. 

Insol. 

1 

Insol. 

4S 

36 

71 

35 

IllS'll, 

18 

12 

39 

S3 

57 

0-09 

very  sol. 

14 

1!.-, 

116 

60 

65 

45 

very  sol. 

29 

39 

24 

9 

14 

M2« 
'  Insol. 

Insol. 

3 

3 

Insol. 

f  33' 
I  Insol. 

Insol. 

( Insol. 

Insol. 

Insol. 

111 

23 

54 

33 

(     l-5» 
(    0-96 

00 

83 

00 

00 

OO 

55 

13-45 

00 

very  sol. 

00 

00 

44-:; 

36 

1-8 

00 

12 

very  sol. 

63 

5 

6-8 

2-8 

7 

18 

Inaol. 

Insol. 

Insol. 

f     i* 

Insol. 

Insol. 

Insol. 

Insol. 

Insol. 

1  Insol. 

<■  11* 

t Insol. 

Insol. 

Insol. 

Insol. 

Amyl  alcohol    

Ether 

Ethyl  acetate 

Amyl  nitrate    

Amyl  acetate  

Benzene     

Toluene     

Turpentine    

Nitrobenzene    

Aniline  

Chloroform   

Carbon  bisulphide   . . 
Carbon  tetrachloride 

62°  niphtha      

Alcohol 

Propyl  alcohol 


Xote. — The  figures  represent  grms.  of  material  soluble  in  100  grins,  of  cold  solvent. 


1  Grms.  soluble  in  100  grms.  of  boiling  solvent. 

—A.  S 


Extinguishing  fires  in  lacquer  [and  ij'is 
See  XIII. 

Patents. 


inc.]  with  sawdust. 


Briquetting  and  similar  installations  ;    Apparatus  for  the 

n  moral    and    utilisation    of   dust    in .     C.    Fischer. 

Ger.  Pat.  266,400.  Nov.  26,  1912. 

The  usual  dust  collectors  are  connected  by  a  conduit 
with  a  special  dust  separator  and  the  latter  with  the  feed 
hoppers  for  the  briquetting  machine  or  with  a  screw 
conveyor  leading  to  the  same  :  and  a  high  vacuum  is 
used  for  conveying  the  dust  from  one  part  of  the  system 
to  another,  in  crder  to  avoid  risk  of  fire  or  explosions.' — A.S. 

Coke ,     Manufacture    of •.       J.     Moeller    and    H.    0. 

Woltereck.  London.     Eng.  Pat.  28,791,  Dec.  14.   1012. 

Coal,  eoa!  dust,  slack,  lignite,  etc.,  is  heated  in  retorts 
to  400° — 600°  C,  and  highly  superheated  steam  at  a 
pressure  of  not  more  than  4  to  5  lb.  per  sq.  in.  is  passed 
through  the  retorts,  whereby  the  cokintt  period  is  shortened 
and  the  yield  of  volatile  products  is  iiereased. — A.  T.  L. 

Coke-oven.     W.    M.    Person,   Sparrows   Point,   Md.     U.S. 
Pat.   1,079,062,  Nov.   18,  1913. 

7  he  combustion  flues  in  the  dividing  walls  between 
the  coking  chambers  receive  gas  from  separate  regenerators, 
which  are  connected  in  groups  with  a  number  of  primary 
regenerators. — A.  T.  L. 

Coking  coal  ;    Apparatus  for -.     H.  L.  Doherty,  New 

York.     U.S.   Pat.    1,080,142,  Dec.  2,   1913. 

The  coal  is  subjected  to  the  direct  heating  action  of  a 
flame  produced  by  the  introduction  of  gas  and  air  into 
a  clear  space  above  the  coal  in  the  heating  chamber. 
The  lower  end  of  the  coking  chamber  opens  into  a  larger 
chamber  forming  a  surrounding  annular  gas  chamber 
at  the  sides  and  having  a  hopper  at  the  bottom  leading 
into  a  quenching  chamber  and  discharge  grate. — H.  H. 

Gas  and  coke  ;    Apparatus  for  making .     H.   Nelsen, 

Essen-Riittenscheid,     Germany.       Eng.     Pat.     26,302. 
Nov.  15,  1912.     Under  Int.  Conv.,  May  17,  1912. 

Regenerators  for  preheating  the  air  supplied  to  the 
inner  heating  flues  of  a  vertical  annular  retort  are 
arrang-'d  in  the  central  vertical  space. — W.  H.  ('. 

[Oil]  Gas  generator.     O.   H.   Ensign,  Madison,  Wis.     U.S. 

Pat.   1,079,118,  Nov.   18,   1913. 
Liquid   fuel   and   air   under   pressure   arc   supplied  to   a 
chamber  in  which  gas  is  generated  by  the  heat  liberated 


by  the  combustion  of  part  of  the  fuel.  The  fuel  supply 
is  kept  at  a  constant  temperature  by  a  thermostatic 
device.  The  fuel  injector  may  be  arranged  so  that  the 
quantity  of  fuel  supplied  depends  either  on  the  pressure 
in  the  gas-generating  chamber,  or  on  the  difference  between 
that  pressure  and  the  pressure  of  the  air  supply.  Means 
are  provided  for  "  varying  the  pressure  in  the  chamber 
relatively  to  the  pressure  of  the  air  supply  for  variations 
in  the  quantity  of  gas  produced  and  for  a  constant  rate 
of  gas  production." — A.  T.  L. 

Gas  producer.  C.  M.  Garland,  Collineswood,  N.J.,  Assignor 
to  Camden  Iron  Works,  Camden,  N.J.  U.S.  Pat. 
1.079.234,  Nov.  18,  1913. 

The  fixed  upper  section  of  the  producer  is  supported  by  a 
framework  above  a  rotating  body-portion  and  a  fixed  base 
with  annular  water-sealed  ash-pit  and  central  tuyere. 
The  upper  section  carries  an  upward  extension  of  reduced 
diameter  arranged  at  one  side  and  provided  with  a  charging 
hopper  and  a  gas  outlet  connection.  A  series  of  slicing- 
bars,  adjustable  vertically  in  the  bed  of  fuel,  are  supported 
from  a  beam  carried  by  the  framework  above  the  pro- 
ducer.—A.  T.  L. 

Gat     cleaner.     A.     Ernst,     Pittsburgh,     Pa.     U.S.     Pat. 
1,079,849,  Nov.  25,   1913. 

A  vertical  cylindrical  casing  supported  above  a  water 
trough  which  seals  the  lower  end,  is  provided  with  a 
number  of  flanges  inclined  inwards  and  downwards,  the 
lowest  of  which  has  an  extension  forming  an  inner 
cylindrical  wall  with  serrated  lower  edge  just,  reaching 
to  the  water  level.  The  gas  is  admitted  to  the  annular 
chamber  between  this  inner  wall  and  the  outer  casing,  and 
passes  through  the  water-seal  into  the  inner  compartment. 
The  gas  as  it  passes  up  through  the  easing  meets  a  descend- 
ing spray  of  water  produced  by  a  jet  in  the  upper  part 
of  the  casing  and  a  number  of  rotating;  fan  blades  between 
the  inclined  flanges.  It  is  finally  dried  by  passing  up 
through  suitable  material  supported  on  grids  in  the  upper 
part  of  the  apparatus.- — A.  T.  L. 

Hydrocarbon    mixtures;      Treatment    of    liquid .     R. 

Hense.    Charlottenberg.     Eng.    Pat.    6643,    March    18, 

1913. 
TnE  distillation  of  the  mixture  of  hydrocarbons,  oxidising 
agents  or  nitro -compounds,  and  gum  or  resin  as  described 
in  Fr.  Pat.  384,946  (this  J.,  1908,  494)  is  interrupted  when 
a  temperature  ranging  from  about  200°  C.  to  300° — 350°  C, 
according  to  the  composition  of  the  mixture,  is  reached  : 
the  residue  is  cooled,  treated  with  ozone  as  concentrated 
and  as  free  from  nitroaon  as  possible,  and  after  separating 
any   sediment,   the   distillation   continued. — W.  H.  C. 
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(fatal  'i.  jetty . 

\  a    York. 


.  f  making .     J.  K.  M 

U.S.    Pat.    1,079,257,    No       18,    1913. 


Casth.i:  Boap,  2  pari  -.  is  dissolvi  d  and  mixed  « ith  cbjoro- 
form.  I  part,  glycerin,  2  parte,  and  ammonia,  1  part. 
\\  it.  r.  32  parte,  is  added  to  this  mixture,  the  produot 
agitated  with  3J  times  its  quantity  "f  gasolene  until  it 

solidities,  and  tin'  solnl  ]  i  it,. I  with   li>  to  24 

Umea  its  «  olene.— A.  T.  I.. 

Nitron*  compound*  from   mixtures  of  petroleum  and  tar; 

for     pr<  juiring .     A.      Rexer.     Kr.      Pat. 

«0,  July   12,   1913.     Under  Int.  Conv.,  July    13, 

I'll.'. 

A  mixti'rk  of  purified  petroleum  and  tar  (e.g..  40  parts 
of  purified  lamp  oil  and  6  parts  of  vegetable  tar)  is 
treated  with  concentrated  nitric  acid  (10  parte);  after 
some  hours,  the  solid  resinous  mass  is  aeparated  from  the 
oily  liquid,  which  contains  the  nit  compounds. 

The  oily  product  is  miseible  with  oils  and  with  glycerin, 
and  is  -nt,  ,1  to  I"'  .■iim'siti.il'lc  with  water,  especially  in 
preaenoe  of  alcohol,  and  to  be  suitable  (or  use  us  a  disin- 
int  The  solid  product,  which  is  also  nitrogenous, 
can  be  \  iving  a  product  somewhat  similar  to 

rubber.— T.  I    B 

tm  or  itt  distillates  .  Process  for  obtain- 
ing——. .1.  Uologreber.  Fr.  Pat  160,827,  Julv  2S. 
1913. 

The  vapours  of  petroleum  or  its  distillates  are  mixed  with 
hydrogen  and  paJwed  through  mi  t.il  or  other  tubes  contain- 
ing catalytic  snbstanoes,  such  as  suitable  metals.  The 
tubes  are  heated  to  a  temperature  of  180°— 300"  C.  The 
ii  i-  extracted  from  the  resulting  vapours  either  by 
physical  means  or  bv  combining  it  with  aluminium 
chloride.-  T.  P.  B. 

■ill  and  cult  ;    Process  for  briqueUing 

inlh  paper  flock  or  scraps  n)  paper  added  ill  the  dry  state. 
F.  Remold.     Fr    Pat.  4(10.942.  July  2,  1913. 

I'it.  268,457 of  1912  ;  this  J..  1013, 1149.—  T.F.B. 

Oil-gas  fur   internal  combustion   engines  :    Apparatus  for 
mrthod  of  generating .     F.    H.    Bates,   Phila- 
delphia.    Big.  Pat  29,277,  Dec  19,  1912. 

l\s.  Pat  1,048,541  of  1912 ;  this  J.,  1913,  77.— T.  F.  B. 

;■■  ;    Apparatus  for  thr  production   of . 

C.  ISirault.  Paris.     f.S.  Pat  1,080,808,  Dec.  9,  1913. 

13,009  of  1912:  this  J.,  1913.  44S.— T.  F.  B. 

gas  :    Method  for  removing  or  recovering  cirlain  sub- 
stance* from .     C  H.   Hultman,  Stockholm.     Eng. 

Pat.   11,758,  May  20,   1913. 

U.S. Pat.  I,073,605ofl913;  this  J.,  1913,971.— T.F.B. 

Tmr  and  ammonia  from  gases  ;  Recovery  of .     C.  Still, 

Recklinghausen.  Germany.     U.S.  Pat.  1,080,938,  Dec.  9, 
1913. 

Eng.  Pat.  28,072  of  1912  ;  this  J..  1913,  590.— T.  F.  B. 

Gasimsher.     A.     H.     Lymn,     Westminster.     U.S.     Pat. 
-1.241.   Dec.  9.   1913. 

Bn  Eng.  Pat.  744  of  1913  ;  this  ,T„  1913,  1147.— T.  F.  B. 

Production  of  femcyanidet.     [Ricovin/  of  hudrcgin  cyanide 
from    retort    gases.]     Eng.     Pat.     27.908.     See    VII. 

Bitumen  macadam.     Eng.  Tat.  1459.     See  IX. 

Itmient  of  spent  gat-purifying  material  ["  Cruds  d'am- 
moniaqurs  "]  to  render  it  applicable  directly  a*  a  fertiliser 
Fr.  Pat.  460,745.     Se,   XVI. 


Calorimeters.     Eng.  Pat.  27.920.     .See  XXIII. 


IIb.  -DESTRUCTIVE  DISTILLATION  ; 

HEATING;     LIGHTING. 

.'ii,n  of  belaint  by  n  of 

hydrocyanii    acid  by  (/,,    destn  '„,( 

molasses  by  th   Dessau  process.     AM  JCVIl. 

I'm  ; 

Oases  from    tin    distillation    of  carbona 

Apparatus  for   th<    recovery  of  by  :rom . 

,1.  G.  Aarta.     Ger.  Pat.  266,603,  Oct.  31,  1911. 

Tim:  gas  enters  the  apparatus  at  A  and  the  tai  ,    sepai 
by  a  centrifugal  device,  G,  and  flow    awaj  through  g.     A 
warm  solution  of  a  suitable  chemical  is  inti  to/. 


zvr&.-rJ*^^m*\y3-i)S5ji!±Wm* 


passes  on  to  the  chamber,  H,  provided  with  par- 
titions,  W,  whereby  the  gas  is  caused  to  circulate  around 
the  tubes,  Z,  after  which  it  passes  upwards  into  m  and 
then  downwards  through  the  conduit-.  /.  to  which  also 
the  solution  from  the  chamber,  /.  is  led.  Com 
products  which  separate  from  the  gas  in  H  are  led  off 
through  the  tubes.  K.  The  mixture  of  liquor  and  gae 
from  the  conduits,  /,  collects  in  n  :  the  gas  passes  on  into 
the  chamber,  O,  whilst  the  liquor  is  discharged  through  p. 
The  tubes,  ZA.  in  O  are  cooled  by  water.      I  j  finally 

discharged  from  the  lowest  chamber,  q.  The  tar  separated 
in  the  upper  part  of  the  apparatus  may  be  led  into  g, 
where  it  is  finely  divided  by  tlie  centrifugal  device,  s, 
thus  enabling  the  tar  oils  to  absorb  any  benzol  still  present 
in  the  gas.  The  lighter  tar  oils,  with  tli, 
may  be  withdrawn  through  y,  or  the  tar  as  a  whole  may 
be  allowed  to  flow  out  at  the  bottom. — A.  S. 

Peat ;     Process  for    treating    and    utilising .     J.    W. 

Lcadbeatcr.     Fr.   Pat.   461.092,   Aug.  4,   1913.     Under 
Int.  Conv.,  Aug.  13.  1912. 

See  Eng.  Pat.  18,587  of  1912  ;  this  J.,  1913.  820— T.  F.  B, 


HI.— TAR  AND  TAR  PRODUCTS. 

Catalytic    reactions    at    high    temperatures    and    pt\ 

XXVI.     Hydrogenisation    of  phenols    with    unsaturatid 
chains.     W.  Ipatiew.     Ber.,  1913,  46,  3589— 3593. 

Is  the  presence  of  reduced  nickel  at  100°  C.  and  about 
30 — 50  atmospheres   pressure,   phenols   with   unsaturated 


IS 


Cl.  IV.— colouring  matters  and  dyes. 
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side-chains  took  up  hydrogen  to  yield  phenols  with 
saturated  chains.  On  raising  the  temperature  to  about 
200°  C.  this  was  followed  by  tho  addition  of  six  atoms  of 
hydrogen  to  the  benzene  nucleus  ;  and  also  when  the 
phcno!«  were  polyhydrio  by  the  reduction  of  methoxy-  or 
hydroxy  groups  until  at  most  one  such  group  was  left. 
AnctlW  gave  dihydroanetho!  at  95°  G.  and  hoxahydro- 
propylbenzene  at  200"  ( !.  Eugeno]  and  isoeugenol  yielded 
dihydroeugeno]  at  02c  (.'.  and  a  mixture  of  octohydro- 
anethol  and  octohydroeugenol  at  195°  C.  Methyleugeno! 
gave  as  final  product  octohydroanethoL  Safrol  and 
isosafrol  yielded  the  same  dihydrosafrol  at  93°  C.  and  on 
further  reduction  an  isomeride  of  octohvdroanethol. 

-W.  11.  P. 

MethylnaphOtalenes.     R.     Lesser.     Annalen,     1913,    402. 
1—51. 

The  methyhiaphthalenes.  which  arc  now  prepared  on  a 
commercial  scale  in  a  state  of  great  purity,  were  nitrated. 
The  a-compound  gave  a  mono-  and  a  trinitro-derivativc 
and  the  ^-compound  a  mono-  and  a  dinitro-derivative, 
the  mono-nitro  derivatives  being  identified  by  their 
corresponding  carboxylie  acids.  The  aminomethvlnaphth- 
alenes  were  prepared  together  with  their  salts,  acetjl- 
and  benzoyl-compounds  and  phthalimides.  1.4-Amino- 
methylnaphthalenc  was  condensed  with  dinitrochloroben- 
zene  and  with  picryl  chloride,  but  the  1.2-aminomethyl- 
naphthalene  only  formed  addition  products  with  these. 
The  naphthols  and  quinones  were  prepared,  and  also 
azo-dyestuffs  were  made  from  the  two  aminomethyl- 
naphthalenes. — G.  H.  F. 


Pyrene  ,    .-1  synthesis  of  - 
Annalen. 


— ■.     II.  Frcimd  and  K.  Fleischer. 
1913,  402,  77—81. 


Tue  dianhydride  of  1.8.4.5-naphthalenetetracarbox\!ic 
acid  was  heated  for  3  hours  at  170°  C.  with  four  times  it 
weight  of  the  diethyl-ester  of  malonic  acid  together  wit  It 
twice  it«  weight  of  zinc  chloride,  whereby  5.10-diketo- 
3.S-dih\elroxypyrenc  was  formed,  which  on  distillation  with 
zinc  dust  gave  pvrene,  recogniserl  by  its  characteristic 
picrate,  m.  pt.  223°  C— G.  H.  F. 

Patent. 

Plastic,  rubber-like  mass  suitable  for  tarring  roads  and  for 

other  purposes  ;   Process  for  making  a .     Soc.  Anon. 

des  Combustibles  Industriels.     Fr.  Pat,  460.943,  July  2, 
1913.     Under  Int.  Conv.,  Oct.  28,  1912. 

A  product  very  suitable  for  use  in  tarring  roads,  and 
stated  to  be  insusceptible  to  atmospheric  influences,  is 
obtained  by  removing  from  tar  the  "  excess  "  of  naphtha- 
lene and  naphthalene  oils  and  creosote  oils,  heating  the- 
residue  to  90 — 200°  C,  adding  anthracene  or  anthracene 
oils,  and  blowing  air  through  the  product  until  the  desired 
consistency  is  reached. — T.  F.  B. 

Hydrogenation  [and  reduction] ;   Catalytic  process  for- . 

A.    Brochet.     First    Addition,   dated   Oct.   S.    1912.   to 
Fr.   Pat.  458.033.  .July  27,  1912  (see  this  J.,  1913,  1031). 

The  process  of  hydrogenation  and  reduction  described  in 
the  principal  patent  can  be  modified  by  addition  of  catalyst  s 
of  the  second  order,  or  of  acids  or  alkalis,  etc.,  in  such  a 
way  as  to  modify  tlie'  velocity  of  the  reaction  or  to  produce 
different  products.  Thus,  reduction  of  nitrobenzene  by 
aie!  of  reduced  nickel  as  described  gives  rise  to  aniline  alone  ; 
when  caustic  soda  is  present,  azoxybenzene  is  the  principal 
produ.t.  whilst  this,  in  turn,  is  reduced  to  aniline  in  neutral 
media  and  to  azobenzene  in  presence  < rf  caustic  soda, 
The  azobenzene  can  be  further  reduced  to  hydr  izobenzi  n 
in  presence  of  alkali. — T.  F.  B. 

2-Methylanfhraquinone  ;    Chloro  derivatives  of .     Act.- 

t.    Anilinfabr.     Fr     Pat.    4ti(l,4:;2.    Julv    Hi.    1913. 
Under  Int.  Conv.,  Jan.  24  and  July  11,  1913. 

It  is  known  that  2-methylanthraouinono  is  converted  into 

chloromethyl  derivatives  by  heating  with  chlorine  under 

rare.      It    has    now    been    feninel    that    ehloro-methyl- 


anthraquinone»s,  containing  the  chlorine  in  the  anthia- 
quinonyl  nucleus,  are  obtained  if  2-meth\lantbraquinone 
or  a  derivative  is  treated  with  chlorine  or  its  equivalent 
in  presence  of  a  catalyst,  such  as  iodine.  For  example, 
1  chloro-2-methy!anthraqninone  is  obtained  by  heating  on 
the  water-bath  under  a  reflux  eonelenser,  a  mixture  of 
16  parts  of  2-methylanthraquinone,  25  parts  of  nitro- 
benzene, one  part  of  iodine,  and  1">  to  20  parts  of  sulphuryl 
chloride  ;  the  reaction  is  complete  in  8  to  10  hovirs,  and 
the  product  is  separated  bv  crystallisation  and  addition  of 
alcohol.— T.  F.  B. 

[minoanthraquinonesulphonic  acid  ;    Process  for  preparing 

on .     Chem.    Fabr.    Griesheim-Elcktron.     Fr.    Pat. 

460,048,   Julv  4,    1913.     Umler   Int.   Conv..   Dec.    11, 
1912. 
See  Eng.  Pat.  lf),028  of  1913  ;  this  J.,  1913.  937.— T.  F.  B. 

Preparing  nitious  compoundi  from  mixtures  of  petroleum 
'  <m,l  tar.     Fr.  Pat.  460,280.     See  IIa. 

Obtaining  benzene  from  petroleum  or  its  distillates.     Fr.  Pat. 

460,827.     See  ITa. 


IV.— COLOURING  MATTERS  AND  DYES. 

Anthocyans  ;     Researches    on    the .     I.    The   colouring 

matter   of   the    cornfioti'er.     R.    YVillstatter    and   A.    E. 
Everest.     Annalen,    1913,   401,    189—232. 

The  anthocyans  are  the  blue,  violet  and  red  dyestuffs, 
soluble  in  water  and  dilute  alcohol  but  insoluble  in  ether, 
which  occur  in  flowers,  many  fruits  and  some  leaves. 
They  correspond  to  the  yellow  plant  dyestuffs  investigated 
by  A.  G.  Perkin,  to  which  latter  may  be  given  the  group 
name  anthoxanthins.  The  anthocyan  of  the  cornflower 
exists  in  different  forms  in  different  parts  of  the  plant — a 
violet  form  which  is  the  free  acid  and  to  which  the  name 
cyanin  is  given,  a  blue  form  which  is  the  potassium  salt, 
a  red  form  which  is  an  oxonium  salt,  and  a  colourless  form 
which  results  when  an  aqueous  extract  of  the  flower  is 
allowed  to  stand.  The  formation  of  the  colourless  form 
can  be  prevented  by  adding  sodium  chloride  or  sodium 
nitrate  to  the  solution.  The  dyestuff,  which  exists  to  the 
extent  of  about.  0-66  per  cent,  in  the  dried  cornflowers,  is 
isolated  by  extraction  with  water  or  dilute  alcohol.  It  is 
purified  by  fractional  precipitation  with  alcohol  and 
finally  by  crystallisation  of  the  cyanin  hydrochloride  from 
alcoholic  hydrochloric  acid.  The  product  is  a  glucosidc 
of  the  formula,  C,aH33Ol7Cl+3H,0,  and  it  yields  2  mols. 
of  dextrose  and  1  mol.  of  cyanidin  hydrochloride, 
C]6H130,C1,  on  hydrolysis.  The  salts  of  cyanidin,  unlike 
tlu  «e  of  the  glucoside,  are  soluble  in  aruyl  alcohol.  Unlike 
the  natural  yellow  dyestuffs.  cyanidin  contains  a  strong 
salt-forming  oxygen  atom,  probably  in  a  quinonoidring.  Its 
salts  arc  therefore  oxonium  salts — the  first  found  in  nature, 
probably.  The  colour  of  the  anthocyans  is  dependent  on 
the  oxonium  group  and  the  decolonisation  of  solutions 
on  standing  or  heating,  which  is  a  characteristic  of  this 
group,  appears  to  be  due  to  the  wandering  of  two  atoms  of 
hydrogen,  one  of  which  goes  off  with  the  anion  (e.g.,  CI), 
the  other  reducing  the  quinone  ring. — J.  B. 

MelKylnaphfkalenes.      Lesser.     Sir  III. 

Patents. 

'  arbazolt  d  rivatives  :  Manufacture  of .  R.  B.  Hans- 
ford. London.  From  L.  Cassella  untl  Co.,  G.  m.  b.  H., 
Frankfort,  Germany.  Eng.  Pat.  28,076,  Dec.  5,  1912. 
Leuco-compounds.  of  indophenols  of  the  carbazole  scries 
are  produced  by  treating  with  sulphites  the  indophenols 
derived  from  p-nitrosophenols  and  carbazole  or  its  N- 
substituted  derivatives.  Thus,  4-hydroxvaryl-3-amino-car- 
bazole-monosulphonic  acid  is  obtained  by  the  action  of 
neutral  sodium  sulphite  on  rite  indophennl  from  carbazole 
and  p-nitrosophenol. — T.  F.  B. 
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Monoazo  iytsluffs  for  wool,     Manufacture  of .    The 

Mersey  <  .1  Works,  Ltd.,  London,  and  K.  Acker 

in. urn,  l'.iim  l'n' .l"ii  in,  Germany.  Eng.  Pat.  1  <  "i .  ."■ :  t  T . 
.lulv  is.  1013.  Pat.  13,304,  U 

1911  •    +30,1  l"  ol  lull  ,  tin-  .1  .  I'M  I,  1846). 

DyestctW  which  dye  wool  yellow  to  oi  hades,  Cast 

in  washing,  are  obtained  by  combining  diazotised  2.5-di- 
ohloi  '  ml  phonic    acid    with    a    non-sutphonated 

■Jkyl-aralkylarylaminc  of  the  benzene  sori  ethyl- 

beniyianilinc     T   P.  B 

II,.                    of  thi   anil  Manufacture 

.     Act. -Gee.   f.    Anilinfabr.,  rreptow,   ' 

16,827,  -Ink    22,   1913.  Under  Int.  Conv., 
23,  1912. 

PtbxdaCONE-4  iiaumbnaxthronbs  (see   Fr,   Pat.  4111,303 

■  ■t  1912;   this  J.,  191  ited  with  ammonia  or 

hatic     amines;      when     unsulphonated     pyridazone- 

■  enanthrones  are   used,   it    i<  advisable   to   use   the 

Sulphonyl  compounds  of  the  bases  instead  of  the  free 

b,  and  to  rem  ive  the  aoidyl  group  subsequently.     In 

,1  into  oleai  \  allow  or 
rush-yellow  wool  dyestuffe  by  sulphonation. — T.  F  B. 

[Azo]  dyestuffs  which  product    violet  to  blue,  shades  on  the 

fibre  :     Proa  u   for    making .     Farbcnfabr.    vorm, 

P.  Bayer  und  Co.  Firsi  Addition,  dated  June  25,  1913, 
t.i  Fr.  Pat.  Ui'.ii":.  March  25,  1912.  Under  Int.  Conv., 
July  S3, 

Dtktucts    which    produce    bluer    shades    than    those 

Bribed  in  the .principal  patent  (see  Eng.  Pat.  9433  of 

mil  ;  t Ki-i  J.,  1912,  182]  are  obtained  by  combining  one 

iim).  uf  :i  diazoazo  compound  which  contains  no  ainino- 

.•r  li  mol.  ol  the  ilia-."  rnmpound  of 

-  -  B  aminonaphtholsulphonic    acid    or    their 

1-ohloro-dorivativca,     with     2.2'-dinaphthylamine-5.5'-di- 

hydroxy-7.7'-disulphonic  acid.     The   dyestuffe  thus  pro- 

on  the  fibre  by  means  of  diazotised 

mtraniline  :    the  resulting  violet   to  blue  shades  are  fast 

pure  white  by  hydro- 
silphitep.  In  a  detailed  example  the  diazoeompound 
obtained  from  diazotised  p-niti  sulphonio  acid- 

azo-1-iiaphthylamin S-7-sulphonio  acid  is  given  as  the 
.1  nzoazo  compouml. — T.  F.  B. 

2 Sitraiuinizorin  ;    Process  for  preparing — ■ — •.     Farbcn- 
fabr. "vorm.  F  Bavcr  und  Co.     Fr.  Pat.  461,094,  Aug.  4, 
1013.     Under  Int!  Conv..  Aug.  12,  1912. 
The   treatment    of   qiiinizarin   with   concentrated   nitric 
of  sulphuric  i  ill.  results  in  the 
formation  of  nitroporpnrm,  whi  ent  with  nitric 

acid  in  p  i  one  acid  OI  other  substance  which 

prevents  oxidation,  produces  no  nitration.  On  the  other 
hand,  a  now  product,  2-nitroquinizarin,  is  easily  obtained 
by  the  action  of  nitric  acid  on  quinizarin  in  presence  of  an 
inert   solvent   or  diluent,  such  as  gl  o  acid  or 

nitrobenzene.  The  product  consists  of  brick-red  crystals, 
which  diss.  Ive  in  sulphuric  acid  to  B  cerise-red  solution 
without  fluorescence  :  the  dyeings  on  alum-mordanted 
wool  are  claret  to  brown,  and  on  chrome-mordanted  wool 
brown  to  lirowu. — T.  F.  B. 


tuffs  Jor  icoo/  ;  /7<>-.  is  for  making  yellow  to  brown . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.  First 
Addition,  dated  June  17.  1913,  to  Fr.  Pat  ^443  809 
May  14,  1912  (see  this  J.,  1912,979).  Undei  Int  Com  ' 
July  6,  Oct   19,  and  Nov.   lii.  1912. 

265,197  of  1912 ;  this  J.,  1913,  1101.  The 
p-aminodiphenylaminesulphonic  acid  may  also  be  replaced 
by   an    aminophenylnaphthylaminesulphonic    acid    or    a 

•  Irivative  thereof.—  T.  F.  B. 

ible  for  alim  I  other  products  ; 

Preparation    of   a    harmless .     P,     I).    Jaoquemin' 

Fr.  Pat.  460,441,  Oct.  5.  1912. 

The  colouring  matte  i  from  wine  lees  liv  mean? 

uf  acetone,  the  extracts  are  evaporated,  and  the  residua 


treated    with    slllphillic    acid    Until    B    soluble     prodll 

produc  'I.    The  u   lilting  ool<  in  it  i«  said  to  be 

•  (tidily  suitable  for  colouring  food  products,  but  it  may 

also  be  used  for  dyeing. — T.  I".  B. 

Disa   ■  dyi  tufj     i  u   cotton  .    Process  f<»   ,  \    ftttow 

.     i'li.  mi.     i'alii.     QrioBhoim-Elaktron.     Ft     Pat. 

461,039,  Aug.  I,  1913.     Under  Im.  Conv.,  Jan.  7  and  9 
1913, 

The  tetrazo  compound  of  m-tolidine  or  of  mm'-diohloro. 
benzidine  is  combined  with  two  mols.  of  a  1-aminophenyl- 

5-pj  razolorc-3-carboxylic  acid  or  of  a  l-nitrcphenyl-5- 
pyrazolone  3-earboxylio  acid  ;  in  the  lattei  case  the  nitro 
groups  are  reduced.  The  proline,  s  dye  cotton  yellow  to 
reddish-yellow  Bhades,  which  are  transformed  into  orange 
'  or  bright  red  by  diazotisation  ori  th  fibre  ind  development 
with  .1  naphthol.— T.  F.  B. 


Sulphur   [sulphide]   dyes;     Manvfachtrt    of .    P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bavcr 
uml  Co.,  Elberfeld,  Germany.  Eng.  Pat.  4076.  Feb.  24, 
1913.     Addition  to  Eng.  Pat.  11,776,  May  17.1912. 

See  Fr.  Pat.  449,983  and  Ger.  Pat.  204,293  of  1912;  this 
J..  1913,  480.  1004.— T.  F.  B. 


Mordant    dyestuffs ;     Manufacture   of   green .  Farb 

werke   vorm.    L.    Durand.    Huguenin    und   Co.,  Basle, 

Switzerland.     Eng.  Pat.  14,860,  June  21.  1913.  Under 
Int.  Conv.,  July  20,  1912. 

See  Ft.  Pat.  159,681  of  1913  ;  this.!.,  1913,  1101.— T.  F.  B. 


Vat  [anthracene]  dyestujf.  A.  L.  Laeka  and  E.  J.  Path, 
Offenbach,  Assignors  to  Chem.  Fabr.  Griosheim-Elek- 
tron,     Frankfort     on     Maine,     Germany.      U.S.     Pat. 

1.079,568,  Nov.  25,  1913. 

See  Eng.  Pat.  12.152  of  1913  ;  this  J.,  1913,  906.— T.  F.  B. 


Sulphide  dyestuffs  for  cotton  ;    Process  for  producing  yellow 

and  broien .     L.  Cassolla  und  Co.  O.  m.  b.  H.     Fr. 

Pat.  460,256,  Sept.  30,  1912. 

See  Eng.  Pats.  22,453  and  29,970  of  1912  ;    this  J„  1913, 
862.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Patents. 

Flax  and  similar  stratcs  ;     Process  of  retting .     The 

Fibre  Corporation,  Ltd.     Fr.  Pat.  460,092,  July-  7,  1913. 

The  stems  of  flax  are  packed  vertically  in  a  reservoir  into 
the  top  of  which  a  slow  and  uniform  supply  of  warm 
water  is  admitted  and  forced  to  travel  through  the  material 
in  currents  parallel  to  the  length  of  the  stems,  being 
drawn  off  at  the  bottom  together  with  the  products 
extracted  by  retting.  The  layer  of  water  which  covers 
the  stacks  of  stems  in  the  reservoir  is  given  a  horizontal 
circulatory  motion  to  ensure  uniform  distribution  and  the 
speed  of  the  downward  current  is  controlled  by  adjusting 
the  outlet  orifices  in  the  bottom  of  the  tank. — J.  F.  11. 

Wood  for  iht  manufacture  of  sulphite  cellulose  or  mechanical 

pulp ;     Process    for    extracting    resins    from .     D. 

Ro-cnblum.   L.   Brech   and   E.   Tyborowski.     Fr.    Pat 
460,472.  July  17,  1913. 

TnE  wood  is  digested  for  1 — 5  hour,  at  about  110*  C.  with 
water  containing  solvents  of  resin  capable  of  forming 
emulsions  or  with  a  solution  of  ammonia  or  a  mixture  of 
both  reagents.  The  reagents  are  employed  in  proportions 
of  o-5— 2  [>er  cent,  of  the  weight  of  the  wood. — J.  F.  B. 


20 


Cl.  VI.— BLEACHING ;  DYEING,  &c.    Cu  VII—  ACIDS;  ALKALIS,  &c. 


[Jan.  15,  1914. 


Celluloid,  acetyl-cellulose  and  the  like  articles  ;   Process  for 

cleaning   and   renewing .     A.    Piisohel,    Leitmeritz. 

Austria.  Eng.  Pat.  18,105,  Aug.  8,  1913.  Under  Int. 
t'onv.,  Jan.  20.  1913. 
Ceixuloid  articles  -which  have  become  dull  are  immersed 
for  a  short  time  in  "  English  sulphuric  acid "  at  the 
ordinary  temperature,  washed,  dried  and  preferably,  but 
not  necessarily,  steeped  in  strong  alcohol  for  15 — 30 
minutes,  being  finally  varnished  with  one  or  more  coats 
of  camphor-collodion. — J.  F.  B. 

Plastic    material    [from    soy    beans]    capable    of   replacing 
celluloid,  suitable  for  finishing,  spinning  and  weaving  : 

Transparent,  flexible,  non-inflammable .     P.  .T.  Con- 

tantandJ.  B.  F.  Perrot.     Fr.  Pat.  401,007,  Aug.  1, 1913. 

The  latex  of  the  seeds  of  Sofa  hispida  is  treated  with 
bases,  e.g.,  ammonia,  soda  or  pyridine  in  the  proportion 
of  5 — 10  grms.  per  litre ;  10 — 15  grms.  of  a  mixture  of 
acetic,  lactic,  phosphoric  and  nitric  acids  are  added  at 
a  temperature  of  35°  C.  The  material  is  then  heated  to 
boiling  in  a  solution  of  aluminium  sulphate  and  the 
reaction  is  allowed  to  proceed  for  2 — 8  days.  The  plastic 
product  obtained  is  gelatinised  by  solvents,  such  as 
pyridine,  acetic  acid  and  rcsorcinol  and  may  be  hardened 
by  formaldehyde. — J.  F.  B. 

Acetylcellulose  ;    Process  for  spreading  coatings  of on 

fairies  or  other  materials.  Act.-Ges  fiir  Anilin-Fab- 
rikation.  Fr.  Pat.  401,058,  Aug.  2,  1913.  Under  Int. 
Conv.,  Nov.  15,  1912. 
The  material  is  coated  with  a  solution  of  acetylcellulo.se 
or  nitro-aeetyleellulose  in  a  mixture  of  90  parts  of  tetra- 
chloroethane  and  10  parts  of  amyl  alcohol  or  fusel  oil. 
As  the  two  solvents  evaporate  at  an  approximately  equal 
rate,  the  uniform  distribution  of  the  coating  is  facilitated. 

—J.  F.  B. 

Esparto  grass,  etc.,  for  paper  making  :    Bleaching  of . 

F.  W.  Dobson,  Tamworth.  Eng.  Pat.  27,188,  Nov.  26, 
1912.  Addition  to  Eng.  Pat.  3181,  Feb.  8,  1911  (this 
J.,  1912,  225). 
Esparto  grass,  boiled  and  washed  in  the  usual  way,  is 
brought  into  a  dry  or  semi-dry  condition  and  then  intro- 
duced into  a  revolving  drum  previously  charged  with  a 
mixture  of  concentrated  bleaching  liquor  and  water,  the 
proportions  being  such  that  no  subsequent  draining  of  the 
bleached  mass  is  necessary.— J.  F.  B. 

P.uiting  engines  for  paper  making  and  the  like.     R.  Marx, 

London.  Eng.  Pat.  9049,  April  17,  1913. 
Ax  engine  of  the  Hollander  type  has  a  trough  with  parallel 
sides  and  semicircular  ends,  a  wide  midfeather  with  side 
and  end  walls  parallel  to  the  side  and  end  walls  of  the 
trough,  and  a  floor  sloping  downwards  and  outwards 
from  the  back-fall  to  a  point  near  the  front  rise,  whilst  its 
inclination  to  the  vertical  wall  of  the  midfeather  gradually 
decreases.  The  pressure  of  the  roll  is  counterbalanced 
by  levers  and  sliding  weights. — J.  F.  B. 

Paper  pulp  ;    Treatment   of — — .     [Beating   engine.]     R. 

Marx,  London.  Eng.  Pat.  10,353,  May  2,  1913. 
Is  a  beating  engine  two  rolls  are  provided,  one  on  each 
side  of  the  midfeather,  the  rolls  being  driven  independently 
and  capable  of  separate  adjustment  as  to  pressure.  The 
cross-section  of  the  trough  is  narrowed  about  the  ends  of 
the  midfeather  but  widens  out  in  front  of  each  roll.  One 
roll  may  be  built  up  of  basalt  lava  or  equivalent  material, 
the  other    being    furnished  with  ordinary   beating  bars. 

—J.  F.  B. 


Process  for  the  clarification  of  effluents.     Ger.  Pat.  260,998. 
See  XIXb. 


Preparing  asfptically-sterile  thread  and  bandages.     Ger.  Pat. 
'266,953.    See  XX. 


VI.— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING. 

Dyeing  cotton  with  basic  dyestuffs  ;   Composition  of  the  lake 

produced  in .     A.   Sanin.     Kolloid-Zeits.,    1913,   5, 

305—310. 

The  author  has  shown  previously  (this  J.,  1911,  533)  that 
basic  dyestuffs  and  tannin  form  definite  chemical  com- 
pounds if  excess  of  the  dyestuff  be  used,  and  adsorption 
compounds  in  presence  of  excess  of  tannin.  The  same  is 
true  in  the  case  of  the  interaction  of  tannin  and  tartar 
emetic,  a  compound  (CuH0O9)-,SbOH,  being  formed  in 
cold  dilute  solutions  if  excess  of  tannin  be  avoided.  In 
dyeing  cotton  with  basic  dyes  the  necessary  conditions 
for  the  formation  of  definite  compounds  are  present,  and 
experiments  with  Chrysoidine,  Magenta,  Crystal  Violet, 
Safranine,  and  Victoria  Blue  showed  that  compounds  are 
formed.  1  mol.  of  the  dyestuff  (chloride)  combining  with 
1  mol.  of  the  antimony-tannin  compound,  with  elimination 
of  hydrochloric  acid. — A.  S. 

Patents. 

Per  compounds ;    Process  for  washing  and  bleaching  with 

alkaline  solutions  of .     Chem.  Werke  vorm.  H.  Bvk, 

F.  L.  Schmidt  and  R.  Gruter,  Berlin.     Eng.  Pat.  9247, 
April  19,  1913. 

The  addition  of  small  quantities  of  a  compound  of  tin  or 
titanium  to  solutions  of  per-salts,  such  as  sodium  per- 
borate, employed-  for  washing  and  bleaching,  renders 
the  solution  more  stable  on  heating.  For  instance,  a 
solution  of  0-2  part  of  sodium  perborate  in  200  c.c.  to  which 
is  added  001  part  of  SnClj,3H20  or  002  part  of  Ti(SO«)2, 
may  be  heated  at  80° — S5°  C.  for  over  30  minutes  with 
very  slight  loss  of  active  oxygen. — -J.  F.  B. 

Dyeing  midlines.     J.  Farrar,  Halifax,  and  A.  R.  White- 
head,  Leeds.     Eng.   Pat.   28,245,   Dec.   7,   1912. 

In  dye  vats  of  the  type  in  which  the  vat  is  divided  into  a 
circulating  chamber  and  a  compartment  for  the  material 
(yarn),  a  pipe  is  fitted  which  communicates  from  outside 
the  vat  with  a  point  in  the  circulating  chamber  near  the 
circulating  paddles,  and  which  serves  for  the  addition  of 
dye  liquor  to  the  vat  in  such  a  way  that  the  freshly  added 
dye  liquor  is  rapidly  mixed  with  the  liquor  already  in  the 
vat.— J.B. 

Dyeing  with  dyestuffs  insoluble  in  water  or  water-insoluble 

leuco  compounds    of    dyestuffs  ;     Process    for .     R. 

Wedekind  und  Co.  m.  b.  H,  andM.  JTjinsky,  Uerdingen, 
Germany.     Eng.  Pat.  27,391,  Nov.  28,  1912. 

See  Fr.  Pat.  451.533  of  1912  ;  this  J.,  1913,  598.— T.  F.  B. 

Yarn  hanks  and  the  like  ,    Apparatus  for  treating with 

liquids.     B.     Teufer     and     L.     Hermsdorf,     Chemnitz, 
Saxony.     Eng.  Pat.  12.S34,  June  2,  1913. 

See  Fr.  Pat,  458,047  of  1913  :  this  J.,  1913,  1007.— T.  F.  B. 

Fabrics  ;      Process     of    producing    patterns     on .     M. 

.  Freiberger,     Budapest,     Austria -Hungary.     U.S.     Pat. 
1.080,433,  Dec.  2,  1913. 
See  Eng.  Pat.  13,896  of  1908  ;  this  J.,  1909,  472.— T.  F.  B. 

Fabrics    and    the    like  ;     Process    for    waterproofing . 

H.  and  G.  T.  Oliver.     Fr.  Pat,  460.226,  July  10,  1913. 

See  Eng.  Pat.  21,697  of  1912  :  this.!.,  1913,  941.— T.  F.  B. 


VII.-ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Chromic    acid  ;     Xeutralisation    of .     L.    Margaillan. 

Comptes    rend.,    1913,    157,    994—995. 

The  progressive  neutralisation  of  chromic  acid  by  sodium 
hydroxide    was    followed     by    the    electrometer    nuthod, 
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using  .in  electrode  <>f  platinum  saturated  with  hydrogen. 
Tin-  K  Ml',  curve  was  interrupted  bj  two  almost  vertical 
portions  (instead  "f  one,  as  with  sulphuric  a.  id),  ooi 
ponding  rospi  ctively  to  the  addition  of  one  ami  of  two 

equivalents  of  alkali.     I'.  Suns. 

inii.i  mitl:    Colourimelric   determination   <>J  (races  of 

.     ,1.  Meyer  and  \V.   von  (lam.     /.  anal.  Chem., 

1918,  53,  '.".i  ':!:(.     (See  also  this  .1..  1918,  825.) 

s  a,  i.l  liberates  iodine  from  acidified  pctaasium 

iodid  '  win    «  hiiil     -i  ]iai.it«  s 

intensifyinR-tho  colour  :  II  .s.  0  ,H  I  III  21,  3H,0  Be. 
Five  c.c.  of  tin-  solution  to  bi  tested,  and  5  cc.  of  a  standard 
solution,  respectively,  are  placed  in  LOO  cc,  graduated 
cylinders  provided  with  a  stopcock  near  t  hi-  bottom. 
Tii  co.  of  purest  distilled  water,  one  drop  "1  ■  protective 
colloid  {e.g.,  gum  arabic)  and  S  cc.  of  •">  |ht  cent,  hydro- 
chloric acid  are  (hen  added  t"  oaoh  cylinder,  and  after 
the  volume  is  made  up  u>  99  cc.  One  CO. 
nf  50  |ht  cent,  p  iodide  solution  is  stirred  in  and 

after  .">  minutes  the  colours  are  matched  by  withdrawing 
•  suitable  quantity  of  liquid  from  the  cylinder  in  which 
the  colour  is  strongec       ;  -I  can  be  determined 

l>\  this  method  intolu  ming one  part  in  1,000,000. 

\\.  U.S. 

Tkiosiilphiitr* ;        Volumetric      deteiminaHon      of in 

rue    of   sulphites.     J.    Bodnar.     Z.    anal.    Chcui., 
1913.  53,  37— IK 

When  silver  nitrate  is  addfd   to  a  solution  containing 

Uuosulphate,  th ilver  thiosulphuto  tiist  formed  changes 

into    sulphide:    ..V_-.S_0.      11.  ti     II  m>,      \.  ,S,    one  half 

of  the  sulphur  of  tin-  thiosulphate  being  converted  into 

sulphuric  ami.     This   reaction  takes   place  on  standing 

BOme  time  cold,  any  sulphite  present  gives  silver  sulphite 

which  is  only  decomposed  on  boiling.     5 — 10  c.c.  (i.e.,  an 

:  1  |>er  cent,  -ilver  nitrate  solution  is  diluted  with 

60 — "0    cc.    of    water    in    a    100    c.c.    flask,    and    the 

solution    to    be    examined    is    added    under    constant 

ation.     The  rla-k  is  shaken  until  the  black  precipitate 

and    the    liquid    is    perfectly    clear.     The 

volume  is  then  made  tip  and  the  excess  of  silver  prccipi- 

of  the  filtrate  with  sodium  chloride;   the 

titration   is  done   with   N /SB  alkali  and  methyl  orange. 

iiay    also  be  used  for  standardising  srdium 

thiosiilpkate  ;   chlorides   do   not   interfere. — W.  R.  S. 

Iodides;     Iodomclric     determination     of -.      E.    Midler 

and  a  Wegelin.  Z.  anal.  Chem.,  1913,  53,  20— 28. 
The  distillation  of  the  iodine  liberated  from  iodides 
l>y  the  action  of  oxidising  agents,  such  as  potassium 
iodato  and  sulphuric  acid,  can  bo  avoided  by  operating 
as  follows  :  The  solution  contained  in  a  stoppered 
tia-k  is  treated  with  10  e.e.  of  10  per  cent,  sulphuric  acid, 
sufficient  benzene  to  dissolve  the  iodine,  ami  an  excess 
o(  potassium  iodate  solution.  The  flask  is  well 
shaken,  after  which  a  solution  of  4  grins,  of  dehydrated 
borax  is  add<d  to  neutralise  the  sulphuric  acid."  After 
renewed  shaking,  3  grms.  of  potassium  iodide  crystals 
are  added,  and  the  solution  is  titrated  under  constant 
agitation  with  -Y  10  solution  of  arsenions  acid  (not  thio- 
sulphate), proceeding  slowly  towards  the  end. — W.  JR.  S. 

Phosphates  and  silicates  ;    Action  of  phosgene  on   natural 

.     J.   Barlot  and   E.   Chauver.ct.     Comptes  rend., 

1913,  157,  1153—1155. 

In  continuation  of  previous  work  (this  J.,  1911,  127,  694), 
the  action  of  phosgene  on  phosphate  and  silicate  minerals 
was  studied.  Yivianite  and  pyromorphite  were  attacked 
at  350*  C,  and  at  500°  C.  the"  iron  and  lead  were  con- 
verted almost  instantaneously  into  chlorides  : 
3M0.P.05-f-6C0Cl,  =  2P0C13  +  6C'CL+3MC12.  Uranite 
was  decoinpo-ed  very  rapidly  at  800c  C,  uranic  chloride 
(volatUe)  and  calcium  chloride  being  formed.  Of  natural 
silicates,  thorite,  gadolinite,  and  cerite  were  attacked  at 
about  1000c  C.  and  very  rapidly  at  1150°  C,  the  chlorides 
formed  being  condensed  in  the  cooler  parts  of  the  apparatus. 
Zircon  was  not  attacked  until  1250°  C.  -was  reached,  when 
the  iron  volatilised  as  chloride.  On  subsequently  heating 
to  1300:  C.  in  a  current  of  phosgene,  chlorination  proceeded 


rapidly;    the  com'!'-  oium    chloride    was    con- 

taminated by  traces  of  calcium  I  nun  i  lil"i 

but  was  obtained  pure  by  re-distilling  at  500   '       I  n  ■  raid 

»:  i  ..1  ana.  kill  at  temperatures  up  to  ii|M>  C.  The 
action  of  ph i  at  high  tempei  found   pecially 

Useful  for  the  ili-lri  nniiat.  uni  in  monazite  and 

for  the  preparation  of  anhydn  ,  -  ;/.,  uranic 

chloride  from  uranite. — A.  S. 

Alkolim   earth   metals;    New  compound*  of  nitrogen  and 

hydrogen    with .     1".    W.    Daferl    and   K.   Miklauz. 

Monatsh.  Chem.,  1913,  34,   His.-,     1712. 

By  the  action  of  nitrogen  or  of  hydrogen  on  the  puro 
metals  obtained  by  the  method  of  Guntz  (this  •!..  1910, 
1389)  the  pun-  nitrides  or  hydrides  were  obtained.     All 

the  nil  in  Us  »i  hi  lil  react  with  hydrogen  to  form  ■  ompounds 
of   the   formula   M",NjH«,  and    Buch    compounds   were 

actually  isolated  in  the  cases  of  calcium  and  strontium. 
The    barium   compound   however    reacted    readily    with 

hydrogen  at  a  comparatively  low  temperature  to  give 
barium  hydride  and  nitrogen.  An  appreciable  quantity 
of  ammonia  was  also  evolved,  and  as  the  resulting  barium 
hydride  could  be  converted  into  nitride  by  heating  in 
nitrogen,  the  method  might  perhaps  be  used  for  tin- 
synthesis  of  ammonia.  All  the  metals,  hydrides,  and 
nitrides,  when  heated  in  a  mixture  of  nitrogen  and 
hydrogen,  and  the  hydrides  when  heated  in  pure  nitrogen, 
yielded  unidea  (M"XH),  which  became  dark  coloured  on 
exposure  to  light,  probablv  owing  to  the  reaction 
4M".\H=M"(XH.).-i-.M",X..  "  Imide  formation  was 
most  prominent  in  the  case  of  calcium  and  least  so  in  the 
case  of  barium.  None  of  the  imides  were,  however, 
obtained  quite  pure.  The  following  tables  give  the  tem- 
peratures at  which  the  metals  and  their  nitrides  begin  to 
react  with  nitrogen  and  hydrogen  respectively  : — 


Metal. 


Nitrogen.     Hydrogen. 


Nitrides. 


Cak-iuni . . 
Strontium 
Barium  . . 


°C. 

410 

:;sii 
260 


°C. 

300 
216 
170 


Hydrogen 


Calcium  .. 
strontium 
Barium  . . 


°C. 
230 

270 
300 


— W.  H.  P. 

Nitric    oxide;     Decomposition    of at    high    presst 

E.  Briner  and  X.  Boubnoff.     J.  Chim.  Phvs.,  1913,  11, 
597—631. 

Nitric  oxide  when  highly  compressed  undergoes  decom- 
position in  two  ways  according  to  the  equations  :  2X0= 
Nj-r-O,  and  4NO=2N,0-f-Os,  the  second  action  pre- 
dominating particularly  at  low  temperatures.  The 
oxygen  formed  unites  with  the  excess  of  nitric  oxide 
forming  nitrous  anhydride  and  nitrogen  peroxide.  The 
reaction  velocity  is  proportional  to  the  concentration  (i.'.. 
to  the  pressure)  at  a  constant  temperature,  and  since  the 
observed  velocities  agree  with  the  concentrations  from 
50  to  400  atmospheres,  it  is  justifiable  to  assume  that  the 
decomposition  takes  place  although  with  extreme  slowness 
at  atmospheric  pressure. — \Y.  H.  P. 

Hydrogen    peroxide;     Preservation    of by    means    of 

aceianilidc.  A.  M.  Clover.  Amer.  J.  Pharm.,  1913,  85, 
538 — 545. 
The  addition  of  005  per  cent,  of  acctaiiilide  to  hydrogen 
peroxide  solution  increases  the  stability  to  such  an  extent 
that  only  about  2-7  per  cent,  is  decomposed  in  5  months. 
The  presence  of  mineral  acids  and  of  salts  of  the  alkalis 
and  alkaline-earths  has  no  influence  on  the  stability  of  the 
peroxide  solution  ;  traces  of  copper  and  iron  increase  the 
rate  of  decomposition. — W.  P.  S. 

Ytterbium;      Decomposition     of into     its     elements. 

C.    Auer   von   Welsbach.   Monatsh.    Chem,    1913,   34, 

1713—1728. 
By  fractionation  of  ytterbium  the  author   isolated   and 
purified    the    compounds    of    two    constituent    elements, 
cassiopeium  Cp  (At.  wt.  175-00)   and  aldebaranium   Ad 
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(At.  wt,  173-00).  From  the  original  500  grins,  of  ytter- 
bium oxide  about  48  grins,  of  cassiopeium  oxide  and  over 
200  erms.  of  aldebaranium  oxide  were  obtained. 

— W.  H.  P. 


in    precipitation    re- 
Beer.     Bee,    1913,    46, 


Radioelements ;     Behaviour    of 

actions.     K.    Fajans    and    P. 

3486—3497. 
It  has  been  shown  previously  (compare  Soddy,  this  J., 
1911,  84)  that  radioelements  which  occupy  the  same  place 
in  the  periodic  system  as  ordinary  elements  are  chemically 
identical  with  such  elements  and  cannot  be  separated 
therefrom  by  any  method  of  fractionation.  Experiment-; 
with  radium  E  and  other  radioelements  have  now  led  to 
the  general  rule  that  a  radioelement  will  be  precipitated 
in  all  cases  where  the  chief  element  of  its  pleiade  (the 
ordinary  element  occupying  the  same  place  in  the  periodic 
system)  would  be  precipitated  if  present  in  weighable 
quantities.  For  example,  radium  E,  belonging  to  the 
bismuth  pleiade,  is  precipitated  in  all  cases  where  bismuth 
(in  greater  concentrations)  would  be  precipitated.  Since 
it  has  been  found  that  abnormal  adsorption  phenomena 
occur  much  less  frequently  than  would  be  expected  in 
these  precipitation  reactions  of  radio-elements,  the  general 
rule  given  affords  a  useful  means  of  ascertaining  the 
chemical  nature  of  radio-elements.  Experiments  with 
radium  A  have  shown  that  this  is  identical  chemically  with 
polonium  and  of  the  ordinary  elements  most  resembles 
tellurium,  not  mercury,  as  has  been  supposed  by  Russell 
and  by  von  Hevesy.  '  In  a  solution  containing  univalent 
and  divalent  mercury,  together  with  bismuth,  if  the  latter 
be  precipitated  as  phosphate  in  strongly  aeid  solution,  it 
carries  down  radium  A  quantitatively,  thus  separating  it 
from  mercury. — A.  S. 

Radioactive   substances;    Colloidal   solutions  of .      II. 

F.  Paneth.     Kolloid-Zeits.,   1913,   13,  297—305.     (See 

also  this  J.,  1913,  789.) 
In  acid  solution  all  the  radioelements  examined  dialysed 
with  normal  velocity,  but  in  neutral  solution,  polonium 
and  radium  E,  and  in  ammoniacal  solution,  also  thorium  B 
dialysed  very  much  more  slowly.  In  acid  solution  polo- 
nium and  thorium  B  travelled  almost  exclusively  to  the 
cathode  and  in  ammoniacal  solution  to  the  anode  ;  radium 
and  thorium  X  travelled  to  the  cathode  in  both  acid  and 
ammoniacal  solutions.  The  particles  which  travelled  to 
the  anode  were  retained  by  parchment  to  a  much  greater 
extent  than  those  which  travelled  to  the  cathode.  The 
colloidal  particles  of  polonium  and  radium  E  in  neutral 
solutions  and  of  thorium  B  and  radium  D  in  ammoniacal 
solutions  must  be  extraordinarily  small,  for  aeid,  neutral, 
and  ammoniacal  solutions  all  appeared  alike  when 
examined  ultramicroscopieally. — A.  S. 

Phosphorus;     Modifications   of .     A.    Stock    and    E. 

Stamm.  Ber„  1913,  46,  3497—3513. 
Phosphobus  vapour  when  superheated  and  then  cooled 
rapidly,  condensed  partly  as  red  phosphorus  (see  this  J.. 
1912,  685).  Experiments  at  different  temperatures  and 
pressures  designed  to  ascertain  some  relation  between  the 
degree  of  dissociation  of  the  phosphorus  vapour  and  the 
quantity  of  red  phosphorus  deposited  gave  inconclusive  re- 
sults quantitatively,  but  qualitatively  the  process  appeared 
to  comprise  firs"t  dissociation :  P^P2,  and  then 
union  of  P4  and  Pa  mols.  to  form  inols.  of  red  phosphorus: 
xPi+yFt  =  P2x  +  iy.  Red  phosphorus  exists  in  the  form 
of  vapour,  for  when  heated,  with  exclusion  of  light,  to 

280° 400°  C,  it  distilled  and  the  condensed  product  in 

the  cooler  part  of  the  tube  always  consisted  to  a  small 
extent  of  the  red  modification ;  Hittorf's  crystalline- 
phosphorus  yielded  colourless  distillates  at  300° — 350°  C. 
and  also  when  the  vapour  was  heated  to  500°  C.  Con- 
trary to  Arctowski's  statement  (Z.  anorg.  Chem.,  1896, 
12,  225),  red  phosphoric  when  free  from  white  phosphoric 
and  heated  in  a  vacuum  (i.e.,  with  exclusion  of  air  and 
moisture)  wa  not  perceptibly  volatile  at  100°  C.  or  even 
at  200°  C.  The  description'  of  Hittorf's  phosphorus  as 
1 '  metallic   phosphorus  "    is    quite   erroneous  :     the   pure 


product   was  practically-  a  non-conductor  of  electricity 
(Soe  also  Ward,  this  J.,' 1913,  288.)— A.  S. 

Decomposition  of  betaim    by  caustic  potash.     Preparation 

of  hydrocyanic  acid  by  tlu  destructive  distillation  of  beet 
molasses  by  the  Dessau  process.    Albers.     See  XVII. 

Study  of  the  Pemberton-Kilgore  method  fur  determination 

of  phosphoric  acid.     Hibbard.     See  XXHI. 

Volumetric     determination    of    potassium    xanlhate    [and 
mercury].     Holmberg.     See   XXIlf. 

Patents. 

Sulphuric  anhydridt  ;    Manufacture  of by  the  contact 

process.  Farbenfabr.  vorm.  F.  Baver  unci  (Jo.  Fr.  Pat. 
400,074,  July  5,  1913.  Under  Int.  Con  v.,  July  13,  1912. 
Compounds  of  silver  and  vanadium  are  employed  as 
catalysts.  For  example  asbestos  is  impregnated  with 
ammonium  metavanadate,  then  treated  with  silver 
nitrate,  and  washed.  Using  asbestos  containing  20  per 
cent,  of  silver  vanadate,  the  sulphur  dioxide  present  in 
burner  '_rases  is,  it  is  stated,  converted  almost  quantita- 
tively into  sulphur  trioxide  at  about  520°  C. — -A.  S. 

Ammonia  [from   nitrogen'] ;    Production  of .     K.    VV. 

Wallace  and  E.  Wassiner,  London.     Eng    Pat,  1S.450, 

Aug.  10,  1912. 
MAGNESIUM  or  other  suitable  metal  is  converted  into 
nitride,  and  this  is  divided  into  two  portions,  one  of  which 
is  treated  witli  hydrogen  sulphide  to  form  sulphide  and 
ammonium  sulphide,  and  the  other  with  hydrochloric 
acid  to  form  chloride  ;  the  sulphide  and  chloride  are  then 
electrolysed  together  and  the  metal  obtained  again  con- 
verted into  nitride,  and  so  on,  the  sulphur  and  chlorine 
and /or  chlorides  of  sulphur  also  produced  by  electrolysis 
being  treated  to  form  hydrogen  sulphide  and  hydrochloric 
acid.  Chloride  may,  if  desired,  be  introduced  from  an 
outside  source  and  only  part  of  the  metal  converted  into 
nitride. — F.  Sodx. 

Hydrogen   and   ammonia  ;     Manufacture    of .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  uud  Soda 
Fabrik,  Ludwisishafen-on-Rhine,  Germany.  Em;.  Pat. 
26,770.  Nov.  21,  1912. 

Carbon  monoxide  and  steam  are  caused  to  interact  at 
300° — 600°  C.  under  a  pressure  of  4 — 40  atmospheres  in 
the  presence  of  a  catalyst,  such  as  iron,  nickel,  or  the  like, 
with  the  production  of  carbon  dioxide  and  hydrogen,  the 
former  being  removed  by  absorption,  and  the  compressed 
hydrogen  being  ready  for  the  synthetic  production  of 
ammonia  under  pressure. — O.  R. 

Chlorides  of  the  alkali   metals;    Treatment  of for  the 

obtainmeut  of  useful  products  therefrom.  J.  A.  Kendall, 
London.     Eng.  Pat.  26,896,  Nov.  22,  1912. 

An  alkali  chloride  is  heated  to  about  1100°  C.  in  a  nickel 
or  cobalt  vessel  in  the  presence  of  steam  and  finely 
divided  molybdenum  or  tungsten.  Hydrogen  and  hydro- 
chloric acid  are  evolved,  and  the  alkali  molybdate  or 
tungstate  also  formed  is  reduced  in  a  second  stage  of  the 
process  by  means  of  carbon  at  1200°— 1300°  C.  The 
products  of  the  second  stage  are  alkali  metal  vapour, 
carbon  monoxide,  and  metallic  molybdenum  or  tungsten, 
the  latter  being  then  used  to  treat  a  fresh  charge  of  alkali 
chloride.  The  alkali  metal  vapour  may  be  condensed, 
oxidised  in  the  presence  of  carbon  monoxide  to  form 
alkali  carbonate,  or  used  for  the  production  of  cyanides. 

—0.  R. 

Ammonium  sulphate;    Saturator  for  the  recovery  of 

C.   Otto    und    Co.  Ges.   m.   b.    H.     Fr.   Pat.   459,219, 

June  13,  1913. 

A  ovLiNDRaoAL  saturator,  a,   with  a  truncated,   conical 

bottom,  b,  and  a  dome-shaped  cover,  c,  is  provided  with 

an   overflow,   e,  and  an  ejector,   /.-,  which  transfers   the 
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deposited    ammonium    sulphate    t.i    the    funnel-shaped 
'.     The  mother  liquor  escaping  from  the  overflow, 

i.  iin<l  frmii  the  \>  --'  I,  '.  runs  into  ■  i  •  •  pi  m  Ii  .  A.  f  1 « *n > 


which  »  pump,  i,  returns  it  to  the  saturator.  As  soon  as 
■el,  /.  i?  full  oi  wet  salt,  the  lat.er  is  introduced 
into  a  hydro-extractor,  m,  and  centrifnged.  Two  con- 
generic cylinders  divide  the  Batuiator  into  annular  com- 
partmtnK  a,  and  p.  these  beiug  bounded  at  the  top  by 
the  trun  it.  .1  cone,  rf.  The  gases  enter  at  /,  pass  below 
the  level  of  the  liquor  at  o,  and  are  deflected  upwards 
by  the  I'nfEV  cylinder,  -.  which  also  sines  to  prevent  undue 
agitation  oi  the  liquor  n-ar  the  overflow.  Passing  up- 
waids  into  the  space,  p,  the  gases  an-  freed  from  adhering 
liquid  by  the  walls,  d  and  I,  and  finally  impinge  horizontally 
against  tbc  central,  vertical  tube,  and  so  out  of  the  appar- 
atus through  y.  The  velocity  of  the  issuing  gases  is  so 
small  that  any  traces  of  accompanying  mother  liquor  fall 
back  from  g  into  the  saturatoi. — 0.  R 

Etfctrolysis  of  halogen  alkalis  and  apjmratus  for 

Ike Siemens    und    Halske    A. -(.;..    Berlin.     Eng. 

18,102,  Aug.  8,  1913.     Under  Int.  Conv.,  Bl       - 
1913. 

Is  the  electrolysis  of  alkali  halides  in  apparatus  on  the 
"  horizontal  diaphragm  principle,"  a  valve  is  arranged  in 
the  outlet  passage  of  the  cathode  space,  and  the  hydrogen 
is  maintained  under  slight  pressure,  which  is  almost 
sufficient  to  counters;!  the  hydrostatic  pressure  of  the 
electrolyte  above  the  diaphragm.  The  sjieed  of  filtration 
is  thus  regulated  and  made  to  correspond  with  the  electric 
current  used,  the  process  allowing  of  the  employment  of 
a  very  thin  filtering  medium,  such  as  asbestos  fabric. 

— 0.  R. 

ierrocyemides  :  Production  of — — .  [Kecoeery  of  hydrogen 
cyanide  from  retort  gates.']  \Y.  H.  Coleman.  Eng.  Pat. 
87,908,  Deo.  4.  1912. 

Coke-oven  or  other  gases  containing  hydrocyanic  acid 
are  passed  through  a  tower  packed  with  lumps  of  Cleveland 
iron  ore  or  other  native  ferrous  compound,  through  which 
circulates  a  solution  of  sodium  carbonate  or  other  suitable 
alkaline  solution  or  suspension,  and  the  resulting  alkali  or 
alkaline-earth  ferrocyanide  liquor  is  treated  for  the 
very  of  (orrocyanides. — F.  Sodx. 


I         vidtt  ;       In, ri-.      .,<     ii. 

I''-    ' '' 

Qoiasedet,    I'  ly,    and    H.    Fossil  r.     I  rr.    P 

400.I.M,  Julj    23,   19 
A  m:  ■  m  I  ai  bona  bon 

Imlls  and  thi    •    are  heated  to  Mm    ( '.  in 
..  r  the  tar  bj  distillation.     The  balls  wed 

in  an  clectri.   furnace  heated  to  i  ad  subjected  to 

the  action  oi  B 

or  air,  wlm  ID  oyanidi 

i>  an  melini  d  oylinder  :  at  the  ends  oi  the  middli 
zone  axe  two  rings  of  carbon  i  lectrodes,  with  intenni  d 
,.|, I,  trades  foi   us    af   thi    I  of  the  heating  :    the 

iducl  the  i  an.  nt  when  it  I 

hot      The  cyanide  may   b»  <.>"•< ''  '■> 

Bteam,  with  the  evolution  of  ammonia  ami .  'Xida 

and  formation  of  baryta  f.  ■'■ 

— A 

Alui,  vring  material!  ;     I  of [for  (Ji 

manufacture  of  aluminim 

Catonsville.  Aid.     O.S.  Pat.  1,079,689,  Noi     25 

Ci.iy,  felspar,  date  oi  the  like,  5  parts,  sodium  i 

3  part-,  and  sodium  sulphate,  -'  parts,  an  hi  afa  d 

the  soluble  portion  oi  the  product  is  carbonated,  and  thi 

precipitated  aluminium  hydroxide  is  recovered. — 0.  R. 

Alumina;     Purifying .     (1)  H.    F.    ChappelL    Nev 

York.  (2)  G.  E.  Cohen.  Brooklyn,  \.  > .,  A 
H.  F.  Chappell.  New  York.  0.8.  Pate.  1.079,899 
and  1,079,900,  Nov.  25.  1913. 
(1)  Alumina  i-  freed  from  accompanying  silica  by  first 
heating  it  to  a  temperature  which  render-  alumina  insoluble 
in  hydrofluoric  acid,  then  subjecting  it  to  the  action  of 
hydrofluoric  acid  and  water,  and  finally  heating  above 
600°  C.  (2)  Alumina  is  heated  to  a  temperature  which 
renders  it  insoluble  in  ammonium  bifluoride,  this  reagent 
being  then  used  to  free  the  alumina  from  accompanying 
Bilica.— O.  R. 

Nitrous  vapours;  Absorption  of by  lint- .   AT.  Schloesing. 

Fr.  Pat.  400,328,  Oct.  2,   1912. 
THB  nitrous  vapours  present  in  hot  gases  coming  from 
an  electric  furnace  are  absorbed  by  means  of  quicklime 
at  300° — 400°  C,  the  quicklime  being  produced  by  burning 
limestone,    cither   in   fragments    or   in   agglomerate  . 
means  of  the  hot  gases  containing  the  nitrous  vap. 

— A.  S. 

Sulphate  furnaces  ;    Scrapers  for  agitators  in Farb- 

werkc  vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat. 
460.484,  July  17,  1913.  Under  Int.  Conv.,  Feb.  14, 
1913. 
Clam  is  made  for  the  use  of  scrapers  of  refractory,  acid- 
resistant  stone.  In  the  example  shown,  the  scrapers 
are  piecos  of  stone  of  chisel-shape,  fixed  in  support 
means  of  wedges  and  attached  to  the  arms  of  the  agitator 
by  means  of  bolts. — A   S 

Sulphur  dichloride  ;  Manufacture  of—-.  herein 
Chemischer  Fabriken  in  Mannheim.  Fr.  Pat.  4b0,ooo, 
July  21,  1913.  Under  Int.  Conv.,  July  30,  1912. 
Sulphur  dichloride  is  prepared  by  the  action  of  chlorine 
on  sulphur,  sulphur  monochloride,  or  other  sulphur 
compounds,  at  the  ordinary  temperature,  in  presence  of  a 
catalvst,  especially-  iron  filings.  Other  substances  which 
mav'be  used  as  catalysts  are  cobalt,  nickel  aluminium, 
manganese  dioxide,  anhydrous  calcium  chloride,  and 
iron  chloride. — A.  S. 

Thorium:     Separation    of from    other    rare    earth*. 

O  Knofler  und  Co.     Ger.  Pat.  266,459,  July  3,  1912. 
A.CED  solutions  of  the  rare  earths,  especially  such  as  are 
"obtained  in  the  working  up  of  monazite,  are  treated  with 
sebacic  acid,  wherebv  thorium  is  precipitated.     (See  also 
this  J.,  1912.  301. h^A.  S. 
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Per-saUs  ;     Manufacture   of ■.     Chem.    Werke    voriu. 

Dr.  H.  Bvk.     Cxer.  Pat.  266,517,  June  24,  1911.  Addition 

to  Got.  Pat.  248,083. 
The  preparation  of,  for  instance,  calcium  perborate  by  the 
interaction  of  sodium  perborate  and  a  calcium  salt,  as 
described  in  the  chief  patent  (see  U.S.  Pat.  999,497; 
this  J.,  1911.  1057)  is  carried  out  in  presence  of  such  a 
quantity  of  hydrogen  peroxide  that  the  concentration 
of  the  latter  remains  above  10  per  cent.  The  sodium 
perborate  is  preferably  dissolved  in  concentrated  hydrogen 
peroxide,  which  precipitates  the  small  quantities  of  com- 
pounds of  heavy  metals  always  present  and  which  have 
a  prejudicial  effect  on  the  stability  of  the  per-salts.  After 
filtering,  the  solution  is  treated  with  a  solution  of  a  calcium 
salt.  The  hydrogen  peroxide  prevents  appreciable 
hydrolysis  of  the  precipitated  calcium  perborate. — A.  S. 

Potassium  carbonate;     Manufacture  of by  the   inter- 
action   of  potassium    sulphate    and    sodium    carbonate. 
Heldburg.  A.-G.  fur  Berg  ban,  bergbauliche  und  andere 
industricllc  Erzeugnisse.     Ger.   Pat.   266.786,  Jan.    11. 
1913. 
Potassium  sulphate  is  treated,  in  aqueous  solution,  with  a 
large  excess  of  sodium  carbonate,  at  35° — 10°  C,  whereby 
there   are    obtained   a   solution    of    potassium    carbonate 
and   a    double    potassium-sodium   sulphate,    of    approxi- 
mately the  composition,  Xa,S04,2K2S01. — A.  S. 

Gases  [oxygen]  from  solids;   Apparatus  for  obtaining . 

C.  Weston,  London.     Eng.  Pat.  25,326,  Nov.  5,  1912. 

The  apparatus  is  a  modification  of  that  described  in  Eng. 
Pat.  15,000  of  1908  (this  J.,  1909,  884).  The  retort  is 
provided  with  cylindrical  inlet ,  and  discharge  throats 
through  each  of  which  parses  a  rotary  stopper  of  screw 
or  disc  form,  mounted  on  an  axial  shaft  ;  the  material 
itself  forms  a  seal  while  being  moved  into  or  from  the 
retort.  A  perforated  plate  beneath  the  upper  cover  serves 
as  a  secondary  seal,  and  arms  are  provided  for  sweeping 
the  material  through  the  perforations  into  the  body 
of  the  retort,  in  which  is  a  number  of  distributing  arms, 
superposed  spirally.  The  material  is  discharged  from  the 
retort  on  to  an  adjustable  platform,  which  may  be  hollow 
for  heating  or  cooling  purposes,  and  passes  between 
crushing  rolls,  contained  in  a  easing,  to  an  open  trough 
and  elevator,  thence  to  a  rotary  sorting  table,  and  again 
into  the  retort  if  desired.  Steam  is  supplied  through 
nozzles  at  the  base  of  the  retort  and  gas  withdrawn  above 
by  a  pipe  terminating  internally  in  an  upward  bend  covered 
by  a  cap.  The  retort  is  heated  by  a  spiral  surrounding 
flue  connected  with  the  boiler  furnace. — F.  Sodx. 

Hydrogen  and  oxygen;    Production  of by  electrolytic 

processes.  The  Knowles  Oxygen  Co.,  Ltd.,  and  R.  VV. 
Grant,  Wolverhampton.     Eng.  Pat.  1812,  Jan.,  22  1913. 

The  electrolyte  is  made  to  undergo  a  preliminary  electro- 
lytic purification,  generally  with  a  current  of  low  density, 
before  passing  to  the  cells  for  the  production  of  oxygen 
and  hydrogen.  For  this  purpose,  it  may  be  passed 
at  a  suitable  rate  through  a  tank  having  a  number  of 
vertical  baffle-plates  functioning  as  weirs,  of  diminishing 
height  towards  the  outlet  ;  these  serve  as  positive  elec- 
trodes, and  corresponding  suspended  plates  between 
them  act  as  negative  electrodes.  After  the  preliminary 
treatment,  the  electrolyte  passes  preferably  to  settling 
tanks. — F.  Sodx. 

Hydrogen  from  water-gas  or  other  gas  containing  carbon 

monoxide;  Process  for  the  production  of .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  459,918,  July  2, 
1913.  Under  Int.  Conv.,  Julv  23  and  24,  1912,  Feb.  14 
and  10,  1913. 

The  gas  is  passed,  with  an  excess  of  steam,  over  heated 
finely  divided  metals  of  the  iron  group,  especially  iron, 
cobalt,  and  nickel,  or  their  oxides,  and  the  carbon  dioxide 
formed  is  eliminated  from  the  gaseous  reaction  product. 
The  catalyst  is  best  prepared  by  the  addition  of  appro- 
priate diluents  or  binding  agents,  organic  or  inorganic, 
which  may  be  such  as  to  give  off  gas  on  heating  so  as 


to  increase  the  porosity.  For  example,  dry  precipitated 
ferrous  carbonate  may  be  made  into  a  plastic  mass  with 
lime,  water,  potassium  hydroxide,  and  ferric  nitrate,  and 
the  mixture  dried  and  heated  to  500°  C.  A  reaction 
temperature  of  preferably  not  over  000°  C.  is  maintained 
by  adjusting  the  temperature  of  the  gases  before  they 
enter  the  contact  chamber. — F.  Sodx. 

Iodine  from,  caliche  ;    Recovery  of and  the  prevention 

of  corrosion   of  pla)!!    during    concentration    of   caliche. 
H.  L.  Sulman,  H.  F.  K.  Piearc.,  and  Salts  Extraction 
Syndicate,  Ltd.,  London.     Ens.  Pat.  26,056,  Nov.  13, 
1912. 
Loss  of  iodine  and  the  corrosion  of  vats,  etc.,  during  the 
concentration  of  caliche  liquors  is  prevented  by  treating 
these,  preferably  kept  slightly  alkaline,  with  sodium  thio- 
sulphate  solution  or  other  reducing  agent  capable  of  re- 
ducing iodates  to  iodides,  and  by  adding  a  small  quantity  of 
neutral  oil  or  hydrocarbon  oil  so  as  to  form  a  surface  film. 
The  vessel  may  also  be  connected  with  the  negative  pole 
cf  an  electric  circuit,  of  which  the  positive  pole  is  con- 
nected  with  an  anode   inserted  in  the  liquid';    a   feeble 
current  efficiently  protects  the  cathode  surface. — F.  Sodx. 

Ammonium  nitrate;  Process  of  making by  the  am- 
monia-soda jyrocess.  F.  A.  Freeth,  Great  Crosbv,  anu 
H.  E  Cocksedge,  London.  U.S.  Pat.  1,081,107,  Dec.  9, 
1913. 

See  Eng  Pat.  16,455  of  1910  ;  this  J.,  1911,  1013.— T.  F.  B. 

Ammonia-soda;     Process  for    making .     A.    Clemm. 

Fr.  Pat.  460,837,  Julv  28,  1913.  Under  Int.  Conv., 
Dec.  3,  1912. 

See  Eng.  Pat.  16,470  of  1913  ;  this  J.,  1913, 1066.— T.  F.  B. 

Perborates  ;  Process  for  the  electrolytic  manufacture  of . 

K.  Arndt,  Charlottenburg,  Assignor  to  Chem.  Fabr. 
i  iriinau,  Landshorl  und  Mevcr  A.-G.,  Griinau,  Germanv. 
U.S.  Pat.  1,081,191,  Dee.  9,  1913. 

See  Eng.  Pat.  12,536  of  1913  ;  this  J.,  1913,  910.— T.  F.  B. 

Metallic  oxides;  Process  for  the  produciioii  of  light  volu- 
minous  specially    suitable    foi     catalytic    reactions. 

F.  Bedford,  Sleaford,  and  E.  Erdmann,  Halle,  Germany. 
Eng.  Pat.  27,718,  Dec.  2,  1912.  Under  Int.  Conv., 
Dec.   18,   1911. 

See  Fr.  Pat.  451,155  of  1912 ;  this  J.,  1913,  602.— T.  F.  B. 

ISilioqen   oxides  ;    Apparatus  for  the  preparation  of . 

J.  S.  Island.     Fr.  Pat.  460,557,  July  21,  1913. 

See  Eng.  Pat.  11,363  of  1912  ;  this  J.,  1913,  909.— T.  F.  B. 

Hydrogen  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafeu 
on  Rhine,  Germany.     Eng.  Pat.  27,955,  Dec.  4,  1912. 

See  Fr.  Pat.  459,918  of  1913  ;  preceding.— T.  F.  B. 

Hydrogen  and  oxygen  from  water  ;  Apparatus  for  indus- 
trially producing by  electrolysis.     Soc.  Anon.  l'Oxhy- 

drique  Franchise,  Paris.  Eng.  Pat.  18,818,  Aug.  19, 
1913. .   Under  Int.  Conv.,  Sept.  21,  1912. 

See  Ft.  Pat.  459,967  of  1912  ;  this  J.,  1913,  1150.— T.  F.  B. 

Graphite  from  worn-out  crucibles  ;  Method  of  recovering . 

A.  Teichmaun,  Zeitz,  Germany.  U.S.  Pat.  1,080,085, 
Dec.  2,  1913. 

See  Ger.  Pat.  263,653  of  1912  ;  this  J.,  1913, 1068.— T.  F.  B. 


VIU.— GLASS;    CERAMICS. 

Olayt    \;     Classification    of ].     A.     Muntz    and    H. 

Gaudechon.     Comptes    rend.,    1913,    157,    96S— 974. 

Suspensions  of  clays  of  known  concentration  were  a  owed 
to  settle  in  cylinders  of  1  litre  capacity,  under  identica  con- 
ditions, for  varying  periods,  and  the  proportion  of  suspended 
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natter  disappearing  per  houi  from  the  upp  rmoal  250 
determined.     Clays  1 1  <  •  1 1  >  different  uouro.  d   by 

Schloeaing'a  method)  varied  considerabl)  theii 

relative  content  cs  of  any  given  dimension,  the 

rale  i«l  deposition  diinin    bing  with  timi  ill 
bui  often  irregular  raann  i .  and  ■■-  m> 

cann.:  on)  in  an  i  eel  ie  fii  Id  led  to  oon  ilusions, 

although  in  tin:,  ca»    it  wis  the  smallest  particles  which 
tli'-  moat   rapidly  deposit  d.     It   is     fg&eeted  that 
fra.tii.ii.il  deposition,  under    arbitrary   conditions,   might 
form  a  basis  tor  the  classification  of  clays.     1'.  Sodm. 

Porcthin  .   Sop  artificial,  frit  or  French     -     .     A   Gra 

Bull.   S  i      .i  Enc  ui  .    1913,   120,   195     247. 
A  rotorv  of  the  origin  and  development  "f  the  various 
forms  of  porcelain,  with  special  regard  to  those  of  Fc 
and  of  Sevn  s. 

Modern  ^««f t   porcelain,  dates  from   1S79.  when  Lauth 
found  l>y  analysis  thai  the  composition  of  the  ware  varied 
liderably  with  the  tin-  tore,  owing  to  vola- 

tilisation of  alkalis.     It  was  decided  to  use  a  rrore  acid 
fnt.  and  Stas  glass  which  has  the  composition  i   SiOj  77, 

•  10-3,  K  ii  7  7.  Na.O  5-05  |»t  rent.,  was  emplo 
while  the  marl  wa^  replaced  by  a  mixture  of  chalk  and 
Dreux   clay.     The   figures    for   the    body   mixing   were  : 

-    -        glass  27-5,  chalk   16-66,   Dreux  clay  fi-86. 
The  ohemioal  composition  was  :    Sin,  SO'31,  Al,03  2-02. 

•  13-27,  K  .(l  3-8  ;. which  meant  that  nearly  5  i>er  cent. 
more  idbca  was  introduced  at  the  expense  of  the  lime  and 
alkali^.  H  I  mixings,  used  for  ware  exhibited  at 
the  I'.hhi  Expo  ition,  are:— S  m-t  33,  Stas  glass  46,  chalk  14, 
Dreux  clay  7;  with'a  glaze  formula:  0-46  Na.O,  0-54  PbO, 
-.'  "■  Bit  i  The  wan-  is  tired  at  cone  i  instead  of  at  cum-  7. 
like  broth's  mixing.  Still  mure  recently,  kaolin  has  been 
substituted  for  Dreux  clay,  but  the  composition  is  not 
published.     This  new  ware  is  called  soft  kaolin  porcelain. 

— H.  H.  S. 


I'ai  i 

.  '-'/.  .    M  i,<i,f„.  i  u-  of  A.  Schiller,  Berlin- 

oberg,  Germany.     En.  327,  June  14, 1913. 

An  uppar,  two  intermediate,  and  a  finishing  mould  are 
vely  used  for  mechanically  blowing  glass  carboys. 
The  wail-  of  the  finishing  mould  form  the  natural  ext 
of   the   outline   of   the    ii|>|>er  mould,   anil   the   two   inter- 
moulds  can  be  raised  into  position  from  below, 
one    being  slightly   wider   than  the   other.     The   strong 
projection  of  the  carboy  next  to  the  neck  is  thus 
formed  in  tie-  preliminary  moulds  in  tie    early  s( 
Wowing,  and  the  vessel  receives  its  final  Bhape  in  the 
tinishing  mould  without  acquiring  a  "  waist."  -O.  K. 

Ctrmnic  product*  mnula\d  undr  great  pressure  :    Process 
of  treating  and  moistening  clays  allowing  the  omission 

of  dn/ing  of .     G.  Hidoux  and  J.  Bernheim.     Fr. 

Pat.  460,803,  July  28,  1913. 

A  prockss  of  semi-dry  moulding  of  clays  and  other  more 
or  less  plastic  materials,  which  consists  in  preparing  these 
materials  by  disintegration,  artitieial  drying,  grinding 
sad  sifting  and  then  moistening  them  by  means  of  a  spray 
of  water  so  as  to  prevent  the  formation  of  moist  lumps. 
The  moistening  apparatus  consists  essentially  of  a  tray 
turning  horizontally  on  its  axis  so  that  a  layer  of  the 
material  U  passed  under  the  orifices  of  the  sprinkler 
and  then  through  juxtaposed  ploughs,  which  ensure 
mixing  of  the  material  without  any  compression  or 
agglomeration ,-  the  ploughs  aro  preferably  arranged 
raj  rows  so  that  the  blades  of  one  are  zig-zagged 
with  those  of  the  preceding.  The  clay  is  moistened  with 
water  atomised  by  compressed  air.  Clay  for  the  manu- 
facture of  bricks,  tilc>s.  etc.,  is  thus  obtained,  containing 
from  8  to  11  per  cent,  of  water,  in  a  pulverulent  condition 
and  free  from  moist  lumps,  so  that  the  products  obtained 
by  compression  of  the  powder  in  closed  moulds  can  be 
immediatelv  transferred  to  the  kiln  without  intermediate 
drying.— W.  C.  H. 


.ii,/ ;     Process   and  firing  ■    especially 

applicable  to         .     0.  Zahn.     Fr.  Pat.  460,104,  J 
1913.     Under  [nt.  Conv.,  Sept.  25  and  Oct.  10,  1912, 
and  Feb.  26,  1913. 
Tii  suppress  heat   at   certain   points  where  it   would  be 
injurious  to  enamelled  objects  fired  in  a  muffli 
the  excess  heat  may  be  absorbed  by  accumulating  mat.  rial 
or  by  special  eoolii 

which  surrounds  the  mufilo  may  be  prevented  from 
acting  on  the  cover,  or  part  of  the  inutile  -specially  the 
cover— may  !•>■  treated  differently  with  regard  to  local 
heating.     These    objects     are    attai  ed     by     prolonging 

.   walls  of  the  muffle  up  to  the  an  h  of  the  b 
chamber,  by  shielding  the  cover  of  the  muffle  with  an 
insulating  material  to  prevent  radiation  of  heat  towards 
the  interior;    by  diminishing  the  radiation  from  the  hot 

through  the  side  walls   towards  the   nppei 
of  the  muffle  by  means  of  insulating  or  other  n 
or  by  curving  the   walls  outwards;    by  the   pro 
of  a  cooling  conduit,  or  a  space  connected  with  a  cooling 
chamber  by  suitable  valves,  above  the  muffle;    and  by 
applying  heat   only  at   certain    points  and  not    uniformly 
over  the  component  parts  of  the  oven. — W.  C.  Ii. 


IX. -BUILDING  MATERIALS. 

Portland  cement ;    Influence  of  sodium  bisulphite  on . 

H.  Lnftschitz.     Tonind.-Zeit.,  1913,  37,  1986— 1987. 
Tests  on  mortar  made  from  [German]  standard  sand  and 
Portland  cement  to  which  sodium  bisulphite  had  been 
added  gave  the  following  mean  results  : — 
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Soluble  calcium  bisulphite  is  probably  formed.—  E.  Sods. 

Portland  cement  clinker  ;   Th*  constitution  of .     E.  D- 

Campbell.  Tonind.-Zeit.,  1913,  37,  1907—1910. 
A  cylindrical,  disc  of  Portland  cement  clinker  (about 
30  mm.  diarn.,  18  mm.  thick),  with  plane  polished  snrJ 
was  placed  between  two  thin,  similarly  polished  disc 
pure,  porous  magnesia.  Two  laiger  magnesia  discs  (about 
30  mm.  diain.,  3— t  mm.  thick)  were  placed  above  and 
below  the  smaller  discs  respectively,  and  the  whole  com- 
bination, each  section  of  which  had  been  carefully  wx-ighed, 
was  heated  in  a  gas  furnace  to  1475°— 1575°  C  for  from  2\ 
to  13  hours.  The  temperature,  measured  by  means  ol  a 
platinum-rhodium  thermo-element,  could  be  maintained 
constant  within  10*  C.  At  the  range  of  temperatur. 
question  Pierce  had  shown  that  the  celite  constituent  of 
Portland  cement  clinker  fu-ed  and  was  absorbed  by  mag- 
nesia whilst  the  alite  constituent  remained  solid  and 
crystalline.  The  weight  of  the  magnesia  discs  and  their 
chemical  composition  after  the  treatment  thus  afforded 
means  of  determining  the  relative  amounts  and  the  approxi- 
mate chemical  composition  of  alite  and  celite.  The  experi- 
mental results  indicated  that  celite  is  a  calcium  alummatc. 
which  fuses  at  a  little  above  1400°  C.  and  in  the  fluid 
condition  dissolves  calcium  oxide  and  calcium  ortho- 
silicate,  the  former  being  the  more  soluble,  and  the  two 
dissolvin"  in  fused  celite  in  accordance  with  the  tame 
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laws  which  hold  good  for  saline  solutions.  Alite  is  coin- 
posed  mainly  of  a-  or  S-calcium  ortho>ilicate  with  calcium 
oxide  and  a  certain  amount  of  calcium  aluminates  and 
ferrites  in  solid  solution.  The  amount  of  calcium  oxide 
in  solid  sjlution  depends  on  tho  total  amount  of  base 
present  in  the  mass  and  on  the  clinkering  temperature, 
but  the  solution  limit  is  probably  reached  when  tho  ratio 
CaO  :  SiO;  is  that  required  for  the  formation  of  tricalcium 
silicate. — 0.  R. 

Testing  of  cement.  Precautions  rct/uired.  W.  L.  Gadd, 
Concrete  Institute.  "  Times  "  En".  Suppl.  Dec.  17, 
1913. 

The  author  drew  attention  to  fallacies  in  some  of  the 
recognised  processes  of  testing  Portland  cement,  especially 
in  connection  with  the  British  standard  specification. 

Time  of  selling.  The  standard  specification  stipulated 
that  before  any  sample  of  cement  was  submitted  to  certain 
tests  it  "should  be  spread  out  for  a  depth  of  3  in.  for  24 
hours  in  a  temperature  of  from  58°  to  64°  F."'  (14° — 18°  C.) 
The  object  appeared  to  be  to  cool  the  cemont  to  the  normal 
temperature,  and  to  obtain  conditions  similar  to  those 
governing  cement  which  had  lain  in  sacks  or  casks  for  two 
or  three  weeks.  Cooling  could,  however,  be  very  simply 
done  without  exposing  the  sample  to  air,  and  aeration  was 
apt  to  lead  to  unreliable  results  in  subsequent  setting-time 
tests.  Cement  kept  in  sacks,  under  ordinary  conditions 
of  dry  storage,  became  either  slower  or  quicker  in  setting, 
but  the  result  could  not  be  foretold. 

The  setting  time  was  differently  affected  when  the  same 
cement  was  aerated  or  stored  in  bulk  in  different  localities 
or  at  different  periods.  Pure,  dried  air  had  no  effect  upon 
the  setting  time  of  cement,  but  the  effect  of  moist  air  free 
from  caibonic  anhydride  was  distinctly  marked,  while  the 
acceleration  of  setting  time  by  absorption  of  carbonic 
anhydride  was  proved. 

Fineness.  In  regard  to  the  British  standard  specifica- 
tion for  the  manufacture  of  wire  cloth  for  sieves,  many 
rolls  of  cloth  which  contained  the  stipulated  number  of 
threads,  of  practically  the  correct  diameter,  were  hope- 
lessly inaccurate  for  the  purpose  of  testing  cement  for 
fineness.  The  size  or  area  of  the  holes  in  a  sieve  was  the 
real  standard  and  should  be  stipulated,  the  actual  diameter 
of  the  threads,  or  their  precise  number  per  inch,  being  of 
secondary  importance.  Another  point  which  appeared 
to  be  overlooked  was  the  size  of  the  sieve  itself.  A  very 
finely  ground  sample  gave  3-5  per  cent,  of  residue  on  a 
large  sieve  and  5-6  per  cent,  on  a  smaller  one — a  difference 
of  37  per  cent,  of  the  total. 

Specific  gravity. — The  specific  gravity  test  was  still 
retained  in  the  British  standard  specification,  and  was 
considered  to  fulfil  the  functions  formerly  attached  to  the 
bushel  weight  test— viz.,  to  detect  the  degree  of  burning  to 
whicn  the  clinker  had  been  subjected.  The  author  agreed 
with  the  conclusions  reached  by  Butler  that  the  specific 
gravity  of  cement  was  no  indication  whatever  of  proper 
calcination,  but  depended  upon  the  age  of  the  cement  and 
the  opportunities  it  had  had  of  absorbing  water  and  car- 
bonic  anhydride  from  the  air.  In  some  specifications 
the  specific  gravity  was  directed  to  be  taken  after  the 
cement  had  been  dried  at  1000°  C,  but  this  could  have 
no  effect,  the  lowest  temperature  for  the  expulsion  of 
carbonic  anhydride  being  300°  C.  For  certain  doubtful 
cements  the  only  reliable  guide  was  a  chemical  analysis, 
and  having  this  the  specific  gravity  was  superfluous. 

Standard  sand.  There  was  a  somewhat  general  idea 
that  tensile  or  crushing  tests  of  cement  with  standard 
sand  represented  the  best  results  of  which  the  cement  was 
capable.  This  was  erroneous.  The  use  of  standard  sand 
merely  gave  results  which  were  comparable.  The  standard 
sands  specified  in  different  countries  and  the  results  of  a 
number  of  tests  made  with  these  were  given  in  the  paper, 
and  from  these  it  was  shown  that  the  crushing  resistance 
of  concrete  made  from  the  same  cement  varied  not  only 
with  the  size,  but  also  with  the  character  of  the  aggregate. 
Dealing  with  the  autoclave  test,  the  author  said  it  was 
merely  a  revival  of  Erdmeyer's  high  pressure  steam  test 
introduced  into  Germany  about  1881,  and  rejected  by 
tierman  cement  experts  as  being  unreliable  and  mis- 
leading.    Quite  recently  the  autoclavo  test  had  been  sub- 


jected to  critical  examination  both  in  the  United  States 
and  in  Canada,  and  the  conclusions  arrived  at  were  that  a 
case  for  its  adoption  had  not  been  mado  out. 

/•'/.  i  lime.  No  theory  connected  with  Portland  cement 
had  obtained  a  stronger  hold  than  tho  idea  that  unsound- 
ness of  cement  was  due  to  free  lime  locked  up  within  tho 
particles  of  the  ground  material.  Well-authenticated 
farts  were  directly  opposed  to  the  theory  that  expansion 
of  cement  was  caused  by  free  lime.  The  author's  view  was 
that  unsoundness  in  cement  was  probably  due  to  tho 
presence  of  an  abnormal  silicate,  perhaps  dicalcium  silicate, 
an  unstable  compound,  and  slowly  disintegrated  with  an 
increase  in  volume. 

Road  construction  ;   Part  played  by  water  in  macadam . 

W.  G.  Fearnsides.     Trans.  Surveyors'  Inst.,  1913,  46, 
33— SO. 

Water  is  an  essential  constituent  of  all  road  constructions 
and,  when  present  in  excess,  is  most  generally  responsible 
for  their  automatic  disintegrat ion  and  decay.  The  road 
surface  suffers  more  from  mechanical  abrasion  by  traffic, 
but  the  under  layers  are  subject  to  continuous  action  by 
percolating  or  stagnant  water.  Roadstoncs  consist 
largely  of  felspar,  and  the  less  silicious  the  felspar  ike 
more,  soluble  does  it  prove.  Any  rock  which  contains 
ferrous  iron  will  be  "  rusted  "  as  well  as  partially  dis- 
solved, and  iime  when  present  in  ro.ks  will  be  converted 
into  calcium  carbonate.  Sulphides  are  oxidised  to  sul- 
phates with  production  of  some  free  sulphuric  acid. 
Solvent  action  is  most  destructive  and  rapid  when  calcium 
carbonate  present  as  a  cement  holding  other  and  less 
soluble  miueial  grains  together  is  attacked.  For  tbis 
reason,  cement  stones  from  clay  districts,  calcareous  grits, 
bastard  limestones,  Green-sand  and  even  Kentish  Rag 
make  poor  material  for  undertakers.  Igneous  rocks,  if 
not  partly  weathered  in  the  quarry,  may  be  considered 
as  immune  for  many  years.  The  worst  road-materials 
in  common  use  are  the  slags,  whether  as  surface  or  under 
layer.  Turning  from  the  solvent  to  the  physical  pro- 
perties of  water,  its  binding  power  is  an  effect  of  surface 
tension,  and  for  maximum  efficiency  the  proportion  of 
water  should  be  kept  at  the  optimum.  "  Potholes  "  grow 
by  the  wear  of  traffic  at  those  places  where  by  local 
water-pockets  the  proportion  of  water  is  above  the 
optimum.  The  road  materials  which,  bound  with  water, 
are  strongest  are  those  which  break  into  pieces  with  flat 
fan  s  readily  wetted  by  water,  as  for  example  Derbyshire 
limestone.  Briquettes  of  crushed  road-stone  afford  a 
convenient  method  of  testing  its  binding  power.  Rocks 
which  have  the  lowest  silica  percentage  give,  when  bri- 
quettcd,  the  greatest  tensile  and  crushing  strength.  For 
use  in  dry  climates,  rocks  whose  strength  attains  a  maxi- 
mum with  little  water  are  suitable,  while  those  which 
require  more  water  are  better  fitted  for  the  damp  atmo- 
sphere and  frequent  showers  of  hilly  districts.  The 
importance  of  cambering  and  draining  the  site  is  equal  t» 
that  of  arranging  the  configuration  of  the  road  surface. 
The  effects  of  dew,  especially  of  dew  which  distils  from 
below,  and  of  hoar-frost,  precipitation  of  rain  and  the 
humidity  of  the  atmosphere,  emphasise  the  need  of 
complete  sub-crust  drainage.  Amongst  solids  which  it 
does  not  wet,  water  acts  as  an  insulator,  and  must  be 
rigorously  eliminated  in  the  making  of  tar,  pitch,  asphalt 
ol-  bitumen  macadam  before  stones  and  binder  are  brought 
together.  Slag,  otherwise  a  poor  road  material,  acts  well 
with  these  binders  because,  cooled  from  a  state  of  fusion, 
it  has  no  moist  surface.  The  author  suggests  chemical 
drying  by  adding  to  partially  dried  stones  a  suitable 
proportion  of  quicklime  or  unslacked  cement,  in  order 
that  the  tar  or  asphalt  may  make  firni  contact.  In  the 
subsequent  discussion,  some  exception  was  taken  to  the 
author's  depreciation  of  slags. — H.  H.  S. 

Patents. 

Bitumen,  macadam.     J.  J.  Ingham,  Bradford.     Eng.  Pat 

1459,  March  18,  1913. 
Three  parts  of  tar,  1  part  of  Trinidad  bitumen,  and  1  pan 
of  "  petrol  pitch  "  (German  pitch  mixed  with  petrol)  ar* 
boiled  together  for  about  two  hours  and  poured  on  to  1: 
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i. ut.  of  limeston    oi  The  mixture  i»  turned 

over  ■  number  o(  times,  allowed  i  i  rtond  for  two  days, 
.mil  then  turned  over  again,  aftci  vrhioh  it  is  ready  for 
application  to  road  surfai  proforably  put  down 

in  tin  layers  and  well  rolled      0.  K. 

Portlavd  cement.     Application    of  tin    waste  Ji< 

■ir*  In  tli'    manufacturt   of  an  artificial ■     800. 

Anon,     dea      Etablisseinent       V     Maguin.     I'i.     Pa*. 
M0.4S8,  Oct.  4,  1912. 

I'm:  tino  state  of  division  "I  the  precipitated  calcium 
carbonutc  produced  in  sugar  refining  is  specially  favour- 
able t<>  the  manufacture  of  cement.  The  waste  material 
li  forced  Into  .1  settling  tank  and  then  oarried  by  a  Borew 
oonveyor  to  a  battery  of  three  mixers  in  which  it  is  com- 
htnad  with  the  requisite  quantity  of  clay,  and  from  which 
1  pump  forces  the  slurry  into  an  agitator.  This  slurry  is 
diverted  into  1  rotary  kiln  provided  with  a  lining  of 
refractory  bricks  at  the  coolest  pari  and  of  cement  clinker 
ai  ij  part.     The  kiln  is  fired  with  a  mixture  of 

powdered  coal  and  aii  Bsure;  this  coal  Is  obtained 

by  making  it  ;ia->.  aft  r  breaking,  into  a  rotary  drier 
and  then  into  a  grinding  mill  with  two  tubes  from  which 
it   is  caught    by  the  elevators  of  the  automatic  stoker. 

— W.C.  11. 

Fibrous  Barnaul  or  artificial  riot 

■■   of (electrical)   eo  V    Gdpfert.     Fr. 

Pat.  460,683,  July  23,  1913.     Undei  fnt.  Conv.,  Sept.  11. 
1912. 

PlaTss  of  fibrous  cement,  or  artificial  stones,  which 
to  be  covered  with  an  olectrolytic  deposit,  are  ran 
dared  conducting  by  means  of  a  conducting  material 
deposited  either  in  the  paste  of  fibrous  cement  or  artificial 
-■:<■,  or  during  the  manufacture  of  the  plates,  or  in  the 
mould-,  or  on  the  finished  but  aot  hardened  products,  in 
such  a  way  that  when  hardening  takes  plai  e,  the  conducting 
material  combines  with  the  surfaci  of  the  mass  and 
perfect  adhesion  of  the  electrically  deposited  coating  is 
in-.urvd.--W.  C.   II 

Ligneous  malt  \glomer- 

iitioii  of ,  and  agglomeration*  of  cork  by  rein  "foam." 

A  Blavinhac  r>  Pat.  IW.SOT,  Oct.  14,  1912,  " 
Cokk.  previously  agglomerated  by  glue,  is  injected  with 
tutton  oi  resin  the  degree  of  fluidity  of  which  is  regu 
latod  so  that,  it  thoroughly  penetrates  all  the  cavities, 
flaws  and  holes  in  the  cork,  and  leaves  in  the  angular 
spaces  between  the  granules  sufficient  resin  to  ensure 
omeration  of  neighbouring  particles  b  red  in 

■  the  glue  is  removed  1>\  moisture.  The  agglomi 
are  not  appreciably  increased  in  weight  or  in  conductivity 
by  the  treatment.  The  solvent  of  the  resin  is  distilled 
off  and  recovered  by  heating  the  mass,  and  the  resin  left 
in  the  form  oi  moss  or  scum,  which  conducts  less  than 
compact  resin.  The  heating  may  be  increased  till  inci- 
pient distillation  or  carbonisation  of  the  cork  occurs, 
which  still  further  diminishes  the  heat   conductivity 

— W.  G.  It. 

I'l.iuua  matt  aspteiatty  for  the  asphalt  industry;    Process 

for  preparing  a  lough .     J.  Goepper  and  0.  Geiger, 

Oberturkheim,   Germany.     Eng.    Pat.    4896,   Feb.    26 
1913. 

See  Fr.  Pat.  -150,75$  of  1912  ;  this  J.,  1913,  613.— T.  F.  B. 

Furnace  with  rotating  hearth  [for  cement,  etc.].  Beoesini 
Cementgyari  Unio  Reszvenvtarsasag.  Fr.  Pat.  460  305 
May  21,  1913.     Under  Int.*  Conv.,  Slay  22,  1912. 

See  Eng.  Pat.  11,853  of  1913  ;  this  J.,  1913,  1070.— T.  F.  B. 

Hydraling   various  substances   [sand  Umt    mixtures,   e/c]  ; 

Apparatus  for .     E.  K.  Sutclifie.     Fr.  Pat.  460,999, 

Aug.  1,  1913.     Under  Int.  Conv.,  Aug.  2,  1912. 
Sxe  Eng.  Pat.  17,936  of  1912  ;  this  J.,  1913,  82S.—  T.  F.  B. 

Process  for  making  a  plastic  rubber-like  mass  for  tarring 
roads,  dc     Fr.  Pat.  400,943.     Sec  III. 
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Explosives,    I'ic  of j  ••  th' 

blast    ;  I  [.Si  3  und 

Bprengstorrw.,  1913,  8,  H">     i  18. 
Obstbuotioks  which  entirely  prevent  the  passage  ol  tie 
blast  cm  lie  removed  by  firing  a  charge  of  about  600  grins. 

of  dynamite  in  a  tube,  into  duced  through  the  wall  of  tie 

furnace  in  the  neighbourhood  of  the  obstruction;    1 — 1{ 

kilos,  are  BOmetimes  necessary,  and  can  be  used  without 

■  1   to  the  furnace  if  tie    charge  is  at  least  400 

nun.    from    the    furnace    wall.       !  tting    the 

charge  is  introduced  into  a  larger  tube  which  has  pre- 
viously been  introduced  throug]  a  hole  drilled  in  the 
furnace  wall,  and  the  charge  is  fired  bj  a  t>.  e.  There 
should  1m-  free  play  b  twt  1  n  the  two  tub  s.     A.  T.  L. 

I  of  carbon    mid    tilicon    "«    lh< 

mechanical  properties  of  gray .     F.    Wust  and   K. 

Kcttenhach.  Femim,  1913.  11,  51—54,  65—80. 
Tkst  bars  prepared  from  (Swedish  iron  and  75  per  cent. 
ferrosilieon.  and  containing  C  2  to  4  per  cent.,  and  Si 
11-4.")  to  :i-24  per  cent.,  wen-  examined  micrograpbicaUy 
and  by  mechanical  tests,  and  show  uniformity  with  other 
oast  irons.  The  quantity  and  form  of  the  graphite  present 
aro  the.  determining  factor-  of  the  mechanical  proper! 
As  influencing  the  form  in  which  graphite  separates,  the 
manner  of  cooling  is  of  importance,  this  in  its  turn  being 
dependent  on  the  method  of  pouring  ;  the  proportion  of 
graphite  separating,  for  a  given  carbon  content  and  method 
of  cooling,  increases,  as  is  well  known,  with  the  silicon 
content.  Strength  and  hardness  of  iron  decrease,  in 
general,  with  increasing  graphite.  With  increasing  total 
carbon  and  silicon,  the  strength,  in  general,  diminishes 
owing  to  the  coarsening  of  the  graphite.  The  form  of 
graphite  most  favourable  to  the  mechanical  properties  is 
"  temper-carbon,"  occurring  in  "  nests "  of  irregular 
shape,  in  contrast  with  lamellar-graphite,  which  breaks  up 
the  structure  of  the  iron.— T.  St. 

Steel  ;   The  electric  refining  of in  an  induction  fu>  m 

of  special  type.  O.  Frick.  Iron  and  Steel  Inst.,  Sept. 
1913.  [Advance  proof.] 
The  author  discusses  the  processes  of  steel  melting  and 
refining,  with  special  reference  to  the  Frick  induction 
furnaces,  from  the  chemical  and  commercial  standpoints, 
from  results  obtained  at  Krupp's  works  in  Essen. 
Tho  normal  frequency  of  the  current  employed  in  the 
Frick  furnaces  varies  between  15  and  5  cycles  for  furnaces 
above  1  to  2  tons  capacity,  with  voltages  up  to  5000  volts, 
and  even  higher  for  large  furnaces.  The  lining  consists  of 
very  pure  magnesite  without  any  binding  agent,  and  is 
protected  from  the  cutting  action  of  the  slag  by  intro- 
ducing powdered  magnesite  to  form  a  heap  in  front  of  the 
inner  "wall,  against  which  it  is  pressed  by  the  inclination 
and  rotation  of  the  bath.  The  lining  has  a  fife  of  two 
to  three  months  as  a  rule.  The  inclination  (5°)  and 
rotation  of  the  bath  are  sufficient  to  secure  all  possible 
advantages,  and  are  at  the  same  time  small  enough  to 
obviate  the  necessity  of  having  too  much  slag  to  cover  the 
bath.  Special  attention  is  given  to  keeping  down  the 
radiation  losses,  which  are  of  the  greatest  importance  in 
electric  furnaces.  Results  obtained  from  actual  working 
of  Kjellin,  Frick,  and  Girod  furnaces,  working  on  cold 
scrap,  appear  to  demonstrate  the  effectiveness  of  the 
design  of  the  Frick  furnace  and  the  superiority  of  the 
induction  tvpe  over  the  arc  type.  In  a  run  of  6  weeks' 
duration  the  output  of  the  Kjellin  and  Frick  furnaces, 
both  of  10  tons  capacity,  was  696  and  850  tons  respectively. 
Average  results  with  the  Frick  furnace  (10  tons)  and  the 
Girod  "furnace  (12  tons)  showed  the  kilowatt -hours  per 
ton  of  steel  to  be'600  and  1000  respectively,  the  loss  of 
power  being  three  times  more  in  the  Girod  than  inrthe 
Frick  furnace,  although  the  capacity  of  the  latter  is  only 
20  per  cent.  less.  The  practical  energy-consumption 
and  efficiency  of  the  same  three  furnaces  when'treating 
steel  arc  calculated,  assuming  a  capacity  in  each  case  of 
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12  tons  and  the  power  consumption  per  ton  capacity  to 
be  100  kilowatts.  The  results  obtained  for  percentage 
efficiency  are  stated  to  be  : — Girod  40-5,  Kjillin  1)7-6,  and 
h'ruk  73-6 :  for  daily  production  in  tons  : — Girod  159. 
Kjellin  190,  and  Friek"250.  A  3-ton  double-ring  furnace 
for  ferro-manganese  is  able  to  produce  during  six  days, 
allowing  23-5  hours  lost  for  stops  between  heats,  98-7 
tons  of  ferro-manganese,  tho  practical  energy -consumption 
being  542  kilowatt -hours  per  ton.  A  10-ton  furnace  for 
melting  cold  scrap  is  able  to  produce  37  tons  in  24  hours, 
absorbing  950  kilowatts,  the  practical  energy-consumption 
being  587  kilowatt -hours  per  ton.  h\  s  teel  refining,  t  he- 
practical  energy-consumption  will,  as  a  rule,  be  less  than 
90  kilowatt-hours  per  ton  of  steel.  The  chemical  re- 
actions taking  place  in  the  furnace  durirg  refining 
may  be  carried  out  in  the  order  : — removing  carbon,  silicon, 
phosphorus,  and  oxygen,  recarburising  and  making  alloys 
with  Si,  Mn,  Ni,  Cr,  W,  and  the  like— T.  St. 

Cementation  with  mixed  carburizing  agents.  A.  Portcvin. 
-Mem.  Soc.  Ing.  Cirils  de  France,  1913,  66,  347—383. 
(See  also  Giolotti,  this  J.,  1911,  1017,  1215.) 

The  author  describes  experiments  on  a  practical  scale 
of  cementation  with  mixed  agents,  i.e.  with  a  layer  of 
wood  charcoal  of  considerable  thickness  through  "which 
a  current  of  carbon  dioxide  is  passed  at  the  temperature 
of  cementation.  The  advantages  of  this  method  of 
cementation  are  described  in  detail. — W.  H.  P. 


Chrome-vanadium    'rolled    steel     wheels    [United    States). 
Times  Ens.  Suppl.,  Dec.  17,  1913. 

The  Grand  Trunk  Railroad  recently  ordered  400  heat- 
treated  chrome-vanadium  rolled  steel  wheels  for  the 
tenders  of  50  Mikado  type  locomotives  under  construction 
at  the  Montreal  Locomotive  Works.  The  tenders  have  a 
capacity  of  9,000  gallons  of  water  and  15  tons  of  coal, 
making  a  full  load  of  172,000  lb.,  or  an  average  load  of 
21,500  lb.  per  wheel.  Some  of  these  wheels  made  by  the 
Standard  Steel  Works  Company  and  the  Carnegie  Steel 
Company  were  subjected  to  drop  tests  as  well  as 
to  tho  usual  physical  and  chemical  examinations — 
the  first  tests  of  this  character  made  on  such  wheels. 
In  the  drop  tests  made  by  the  Carnegie  Company 
the  anvil  of  the  drop  testing  machine  consisted  of  a 
heavy  steel  circular  block  recessed  in  the  centre  for  the 
reception  of  the  hub,  so  that  the  wheel  was  supported  en 
the  rim.  The  anvil  in  turn  rested  on  a  solid  steel  base, 
makina  an  absolutely  rigid  foundation.  The  tup  weighed 
2,000  lb.,  and  was  guided  between  two  uprights  to  ensure 
a  square  blow.  Two  wheels  were  selected  at  random  for 
test,  one  from  each  of  two  different  heats.  The  wheel 
was  first  placed  with  the  concave  face  of  the  plate  up,  or 
in  a  position  in  which  it  offered  the  least  resistance  to  side 
thrust.  In  this  position  it  was  subjected  to  two  blows  at 
10  ft.  and  25  blows  at  16  ft.,  equivalent  to  840,000  ft. -lb., 
without  crack  or  fracture.  The  total  deflection  of  the  hub 
was  |  in.  The  wheel  was  then  reversed  with  the  convex 
side  of  the  plate  up  and  subjected  to  five  blows  from  a 
height  of  16  ft.  before  it  broke.  The  total  deflection  of 
the  plate  was  -^in.  The  wheel  thus  withstood  a  total  of 
1,000,000  ft. -lb.  before  cracking  or  breaking.  The  second 
wheel  was  tested  in  the  same  manner  except  that  all  the 
blows  were  delivered  from  a  height  of  16  ft.  In  this  case 
the  total  energy  expended  to  break  the  wheel  was  896,000 
ft. -lb.  Similar  tests  by  the  Standard  Steel  Works  Com- 
panv  on  their  wheels  showed  an  expenditure  of  1,254,000 
ft. -lb.  before  cracking  or  breaking.  Physical  tests  made 
on  various  portions  of  the  broken  wheels  by  the  American 
Vanadium  Company  showed  the  tensile  strength 
to  vary  from  118,000  lb.  to  150,000  lb.  per  sq.  in. 
■with  an  elastic  limit  approximating  to  70  to  80  pi  i 
cent,  of  the  tensile  strength.  The  chemical  composition 
was  normal,  the  chromium  and  vanadium  content 
averaging  about  1  per  cent,  and  0-16  to  0-20  per  cent, 
respectively,  with  the  carbon  varying  from  0-55  to  0-65  per 
cent.  Hardness  tests  made  on  both  sets  of  wheels  by  the 
Brine!!  and  scleroscope  methods  showed  a  practically  uni- 
form hardness  throughout  the  entire  section,  the  sclero- 


scope  hardness  being  44  to  well  below  the  limit  of  wear 
line,  with  an  average  Brinell  hardness  of  286,  as  made  on 
the  Carnegie  wheels. 

Alloys;    Electrolytic  separation  of and  their  metallo- 

graphic    and    mechanical    examination.     I.    Iron    nickel 
alloys  deposited  at  ordinary  temperatures.     R.  Kremann. 
C.  T.  S.ichv,  and  R.  Maas.  Monatsh.  Chem.,  1913,  34, 
1757— 1S09". 
On  electrolysing  solutions  containing  nickel  and  ferrous 
sulphates  using  iron  anodes,  iron-nickel  alloys  separated 
at  the  cathode,  the  ratio  of  nickel  to  iron  in  the  deposit 
being  much  smaller  than  in  the  electrolyte.     In  neutral 
electrolytes  the  ratio  Ni  :  Fc  in  the  deposit  increased  very 
slowly  when  the  ratio  NiS04  :  FeS04  in  solution  was  in- 
creased.    The  composition  of  the  alloy  depended  alto  on 
conditions  of  deposition.     Loose  denelritic  deposits  con- 
tained less  nickel  than  massive  deposits.    In  this  connection 
the  material  of  the  cathode  (iron  or  carbon)  and  the  current 
density  were  of  great  importance,  but  small  variations  in 
current  density  which  did  not  greatly  affect  the  coherence 
of  the  deposit  had  no  influence  on  the  composition  of  the 
alloy.     The  alloys  showed  the   same   brittlcncss  (due  to 
hydrogen)    as    is    exhibited    by    pure    electrolytic    iron. 
Addition  of  potassium  oxalate  to  the  bath  caused  an 
increase    in   the    proportion    cf   nickel   deposited.     After 
electrolysis  had  proceeded  for  some  time  a  greenish  grey 
deposit  forme  d  near  the  cathode  which  rendered  it  difficult 
to  obtain  the  alloys  in  quantity.     In  depositing  thin  layers 
of  iron-nickel  alloy  on  iron,  the  different  expansion  coeffi 
cicnts  cause  d  the  deposits  to  be  only  rarely  adherent.     On 
adding  sulphuric  acid  to  the  bath  in  increasing  concentra- 
tion it  first  slightly  increased  and  then  decreased  the  pro- 
portion  of  nickel,   and   finally  prevented  the   deposition 
of  metal   entirely  at  quite  a  low  concentration.     When 
citric  aciel  was  added  to  the  electrolyte  it  was  consumed 
in  the  electrolysis  and  the  alloy  deposited  containe  d  from 
0-5  to  1-1  percent.  C.     Like  potassium  oxalate,  but  not  so 
markedly,  citric  acid  seemed  to  favour  the  separation  of 
nickel.     The  cathode  mud  was  not  obtained  in  presence  of 
citric  acid,  and  it  was  therefore  possible  to  obtain  thicker 
tleposits  especially  on  carbon.     The  metallographic  study 
of  the  alloys  showed  considerable  analogy  with  nickel-steel 
prepared  in  the  usual  way,  although  spherulitic  formations 
were  frequent,  and  structures  similar  to  those  of  meteorites 
were  often  found.     The  carbon  appeared  to  be  present  as 
temper-carbon,  somewhat  irregularly  distributed.     There 
was  a  distinct  lamellation  in  the  direction  of  the  current, 
but  this  disappeared  on  raising  to  a  white  heat,  with  great 
improvement    in    the    mechanical    properties.     Hardness 
tests  were  also  carried  out  on  the  alloys,  the  results  being 
tabulated  along  with  composition  and  method  of  prepara- 
tion.—W.  H.  P. 

Arsenic;    lodomelric  determination  of in  iron  and  Us 

ores  after  precipitation  with  hi/pophosphoious  acid.  L. 
Brandt.  Chem.-Zeit.,  1913,  37,  1445—1447,  1471— 
1472,  1496—1498. 

The  precipitation  of  arsenic  in  the  elementary  form  by 
means  of  hypophosphorous  acid  (see  Engel  and  Bernard, 
this  J.,  1896,  381)  and  its  subsequent  determination  iodo- 
metrically,  can  be  conducted  in  relatively  large  quantities 
of  liquid  and  without  a  condenser.  On  dissolving  the  pre- 
cipitate in  iodine  solution,  then  adding  bicarbonate  and 
titrating  in  presence  of  starch,  the  total  iodine  consumption 
is  101  for  2As.  The  arsenic  can  also  be  determined  by 
adding  a  mixture  of  potassium  iodide  and  iodate  to  the 
precipitate  and  titrating  the  iodine  liberated.  The 
reactions  are  as  follows  :  2As-r-6I+3H20=As„034-6HI, 
and  then  6HI+KI03=3H,0-r-KI-f-6I,  and  6H3As03+ 
5KI+KI03=6KH2As03+6I+3H20,  one  atom  of  arsenic 
being  equivalent  to  one  atom  of  iodine.  This  method  is 
more  rapid  than  tho  other,  and  nearly  as  accurate..  On 
comparing  the  results  of  the  precipitation  and  distillation 
methods,  it  is  found  that  the  latter  gives  less  exact  results. 
Some  of  the  reasons  for  this  have  been  described  previously 
(this  J.,  1909,  1169),  and  it  is  also  found  that  the  presence 
of  small  quantities  of  hieher  oxides  tf  manganese  in  iron 
ores  affects  the  distillation.  The  method  is  also  suitable 
for  the  determination  of  arsenic  in  pyrites. — W.  H,  P. 
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OgmidaUon  ;   Erperiments  in     — .     L.  Cohen.     U 

World,   11)13,  933    934.  I  .   1912, 

437). 
A  okrtuv  ore  i     i  vim;  (IS  1  •</.  An  showed  an  extraction  of 
ss:i  per  cent,  after  «w  hour's  agitation  :   mora  pro 

■n  (up  i"  8  hours)  resulted  in  a  poorer  exttaction 
rent.)  with  the  same  cyanide  oonsum 
the  decomposition  of  the  cyanide  seemed  to  1»-  the  impor- 
tant factor  hi  the  rapid  solution  of  the  gold,  after  which 
lil  was  re-precipitated  and  did  not  re  dissolve  for 
a  long  time.     Anoi  \       >  . 

cyanided    with   and    without    addition   of   lime.     In    the 
former  ease  the  .  ires  wi  re  :   An  61-0,  Aft  8-0 

par  cent.  ;  in  the  latl  t,  Au  6. .  ■  i.  A.  .Ml  per  cent.,  though 
much  hydrocyanic  aeid  was  liberated.  In  some  easel 
-  present  in  iui  ore  assisted  extraction,  and  it  the 
i  products  were  ryankied  separately  this  would 
rvsnlt  m  a  poorei  i  (fraction  than  the  treatment  i>f  the 
undn  W.  R.  S. 


,    by    iron-nail    mi.thnd. 

Bng.  and  Min.  .1..  1913,96. 


ind  silvri  :  .1  --'iv  of 
V..  .1.  HaUandC.  \V.  Drury. 
1128  -1126. 

■trXTrnus  of  silica  and  iron   pjrit  is,  containing  from  6 
to  -  t.    FeSj,   in   addition    t.>  48-1    oz.    Au   (as 

tiii.lv  divided  metal)  and  U7  54  oz,  Ag  (as  sulphide) 
per  ton  of  2000  lb.,  were  assayed  in  parallel  by  the  iron- 
nail,  iron-nail  an  I  argol,  and  nitre  methods,  \  A.T.  (14-58 
grms.)  of  mixture  being  used  in  each  case  j  and  determina- 
tions mule  of  the  total-  and  sulphide-sulphur  present  in 
the  slags  from  the  iron-nail  charges.  Except  when  the 
sulphide  content  pf  the  charge  was  practically  all  oxidised 
hy  the  litharge  present,  low  results  for  silver  were  obtained 
by  the  nail  methods  ;  the  loss  of  silver  increased  with  the 
Mt.  attaining  a  maximum  of  10  p  r  cent. 
with  charges  in  which  nails  alone  were  used,  anil  of  15  per 
cent,  with  these  containing   both  nails  and  argol.     The 

lite  for  gold  by  the  nail   method,  with  and  without 

re  irregular  but  general!]  about  1  per  nut.  low. 

•1.1  and  silver  were 

en  d  by  the  nitre  method,  although  as  much  as  30 
grms.  of  nitre  was  necessarv  for  some  of  the  char,-. 

— W.  E.  F.  P. 

Platinum  mttnl ■  7 in  brads  from  cupcllation. 

(Part  II.)  C  O.  Bannister  ami  ("..  Patchin.  Inst.  Mm. 
ami  Met..  Dec.  IS.  1913.  [Advance  proof.]  (See  also 
this  .1.,  1909.  606.) 

Tin  f  platinum  metals  in  cup-llatiou  beads  can 

ted  by  examining  the  surface  appearance  of  the 

bead  under  a  low  power  obj  ictive,  such  as  a  1  in.  or 

ii.     Photographs  showing  charad  ictureeare 

:i.  Platinum.  1-6  per  cent.  Pt  in  silver  produces 
changes  visible  to  the  naked  eye,  and  0-3  per  cent,  can  he 
with  certainty  under  the  microscope.  The 
boundaries  of  the  crystals  become  distorted,  and 
a  banded  structure  develops.  The  effect  of  platinum 
on  gold  is  similar  but  le-s  marked.  Beads  containing 
equal  quantities  of  silver  a-ul  gold  have  the  "frosted 
-urface "  appearance  caused  by  over  2  per  cent.  Pt. 
Iridium  makes  the  head  more  spherical.  Lender 
the  microscop-.  the  crystal  faces  appear  strongly  marked 
with  lin  s  crossing  one  another  after  the  maimer  of  slip 
bands.  The  mirks  are  ascribed  to  int  mal  stresses  result- 
ing from  occlud-d  oxygen.  The  effect  due  to  04  per 
Ir  is  clearly  visible.  Rhodium.  Traces  of  rhodium, 
004  p-r  cent.,  in  silver  beads,  cause  a  distinct 
•on  visible  to  the  naked  eye.  With  0-03  p  r 
cent.  Rh.  and  upwards,  the  beads  spit  persistently,  ami 

DM  a  blue-gray  colour.     Gold  with  0-2  per  cent.  Rh 

has  a  ruby  colour,  and  with  0-8  p  r  cent,  is  covered  with  a 

black    film.     Ruthenium     produces    a    black      crystalline 

the  bead  near  the  bottom,  and  gives 

gngle-sid  d  herring-bone  structure  "  to  the  surface  of 
the  b-ad.  The  deposit  with  0-004  per  cent.  Ro  is  small 
but  distinctly  visible  to  the  naked  eye.  Xo  increased 
tend  ncy  to  -pit  was  observed.  Palladium.  The  effect 
is  similar  to  that  of  platinum,  and  palladium  may  be 
detected  by  a  colouration  of  the  parting  acid,  even  0-0002 


I'd  producing  a  faintly  y  Mow  colour.     OMMMflJ   up  to 
-  P  "  "  n(  the  silver 

b  ad,    and    o 
obtairn  d  with  iridium  alone.    'I 

Bronzes ;    Analysis  of .     K.   Sohenck.     Chem.-Zoit,, 

1913,  37,  1464. 

The  sample  (l  grm.)  i-  dissolved  in  as  little  nitrh  acid 
as  po  jjble  (say  H»  c.c.)  in  a  300  ■  r,  the  solution 

evaporated  almost  to  drync  ..  200  i  .i  .  of  wab 
of  dilute  mine  ,-,  id  i    liquid  heated  to  bo 

and  after  standing  overnight    the 
tillered  off  and  washed  with  I  pel  cent,  ni  ,en 

foreig  i  metal-  in  this  are  determined,  aftei   i  ,  the 

usual  way.    In  the  Citrate  the  copper  and  lead 
mined  eksctrolytically,  usi  ing  electrode,  and    i 

current  of  2  amperes  at  9  volts  in  the  hot  solution  :  after 
washing,  the catnode  is  dried  at  Ion  C,  but  the  lead  per- 
n\i  i  ode  requiri  180  C.    1 1  e  n  lidual 

solution  is  evaporated  to  small  bulk,  the  iron  (and  any 
aluminium)  precipitated  by  ammonia,  and  after  filtering, 
the  solution  is  evaporated  to  dryness  with  a  little  sod  urn 
hydroxide,  the  residue  treated  with  water  and  evaporated 
with  sulphuric  acid  to  expel  mine  acid,  then  treated  with 
150  c.c.  of  water  and  10  grms.  of  solid  -odinm  hydroxide, 
and  the  hot  alkaline  solution  electrolysed  as  before, 
the  zinc  being  deposited  on  the  cathode  aln  idj  coated 
with  copper. — J.  T.  D. 

Assay    for ,    In/    n 

W.  S.  Hutchinson.'  Min.  and  Eng.  World,  1913,972. 

Tiik  corundum  content  of  a  hard,  crystalline  gneiss 
compo  ed  m  linly  ol  quartz,  felspar  and  mica  and  contain- 
ing up  to  s  or  !i  per  cent,  each  of  red  garnet  and  corundum. 
the  latter  occurring  as  minute  grains  and  as  will  defined 
crystals  up  to  '  in.  in  length  and  being  usually  present 
in  much  smaller  quantity  than  the  garnet,  was  deter- 
mined as  follows  : — 500  grins,  of  the  4-mesh  sample 
having  been  "scoured"  with  water  in  an  iron  bucket  by 
means  of  a  wooden  block,  the  mica  thus  loosened  was 
floated  off  with  water  and  the  residue  dried  and  graded, 
by  -ifting,  into  7  portions  of  which  the  finest  ps  I 
through  a  14-mesh  screen.  As  much  as  possible  of  the 
clean  corundum  was  picked  out  by  hand  from  each  of  the 
six  coarser  portions,  the  remainders  of  which,  together 
with  the  fine  portion,  were  then  mixed,  crushed  to  pass 
a  30-mesh  sieve  and  "'panned''  repeatedly  to  produce 
a  concentrate  containing  practically  the  whole  of  the 
corundum  and  garnet.  From  the  dried  concentrate 
(containing  abou-  20  per  cent,  of  quartz  and  felspar) 
the  garnet  was  removed  by  means  of  an  electro- magnet, 
after  which  the  corundum  (>p.  gr.  about  4)  was  separated 
from  the  residue  by  means  of  a  heavy  liquid  (a  solution  of 
mercuric  iodide  in  potassium  iodide)  of  Bp  gr.  3-1. 

— W.  E.  F.  P. 

Crude  oil  for  the  assay  furnace.     Haldane.     See  II  \. 

Protection  of  iron  and  steel  by  paint  films.      Dubois.      See 

xin. 

Diphenylcarbihydrrr.ide  a*  an   indicator  in   the  bichromate 
titration  of  iron.     Brandt.     See  XXIII. 

Patents. 

j/nii  of  forming  -hapes  of 
.     W.  S.  Potter,  New  Sork.     U.S.  Pat.  1,079,439, 

Nov.  25.   1913. 

To  obtain  metal  with  3  texture  (between  a  tough,  austen- 
itic  and  a  fragile,  coarse-grained,  martensitic  structure) 
having  relatively  weak  cleavage  planes,  whereby  machining 
is  facilitated,  the  casting  is  maintained  between  640° 
and  720'  C  for  15 — 00  mi  is.  per  inch  of  its  thickness  and 
then  cooled:  after  uuchuiing,  it  is  maintained  between 
975"  and  1075:  C.  for  5 — 15  mins.  per  inch  of  thickness 
and  then  rapidly  cooled  to  below  420°  C.— W.  E.  F.  P. 


so 


Cl.  X.— METALS  ;  MErALLURGY,  INCLUDING  ELECTRO-METALLURGY.        [Jan.  is,  idh. 


Iron  and  steel  :    Process  for  the  treatment  of -,  to  form 

a  permanent  Hade  finish  thereon.     W.  R.  Swan.  Bridge- 
port, Conn.     U.S.  Pat.   1,079,453,  Nov.  25,  1913. 

The  metal  whilst  hot  and  in  the  preseneo  of  copper 
sulphate,  ammonium  chloride  and  glucose,  is  subjected 
to  the  action  of  superheated  steam,  then  cooled  and 
immersed  in  heated  paraffin  oil. — W.  E.  F.  1'. 

[Steel]     Case-hardening  mixture.     J.  F.  Sallows,  Lansing, 

Mich.,   Assignor  to  A.   0.   Blaich,   Chicago,   111.     U.S. 

Pat.  1,079,954,  Dec.  2,  1913. 

A  mixture  of  65 — 70  per  cent,  of  spent  tan  bark,  12 — 15 

of   barium  carbonate,    10   of  sodium   chloride,   8 — 10   of 

Iaked  lime  and  2£  of  ammonium  carbonate. — W.  E.  F.  P. 

Steel;    Apparatus  for   manufacturing  and   refining . 

J.  W.  Latcher,  Edinburg,  NY.     U.S.  Pat.    1.080,224, 

Dec.  2,  1913. 
A  crucible  or  pot,  lined  with  refractory  material  and 
which  can   be  whirled  about  its  own  axis  while  heated 
internally  bv  means  of  a  flame  projected  downwards. 
•     '  —  W.  E.  F.  P. 

f  Lead  and  zinc]  Ores  ;  Treatment  of .     S.  L.  Bensusan, 

London.  Eng.  Pat.  26,350,  Nov.  16,  1912. 
The  ore  or  concentrate  is  fed  in  a  slow  and  continuous 
stream  into  an  inclined  rotary  furnace,  where  it  is  roasted 
and  simultaneously  subjected  to  jets  of  steam.  Agglom- 
eration of  the  ore'  is  thus  avoided.  The  zinc  and  silver 
are  almost  wholly  converted  into  sulphates  and  may 
be  separated  from  the  lead  by  leaching.  The  roasting 
temperature  is  attained  by  the  admission  of  hot  gases 
from  a  supplementary  furnace  into  the  roasting  furnace 
at  its  discharge  end,  and  tho  temperature  is  afterwards 
regulated  by  the  admission  of  furnace  gases,  heated 
air,  or  cold  air,  as  required. — T.  St. 

Zinc  compounds  ;  Process  of  reducing .     E.  B.  Cutten, 

Erie,  Pa.  U.S.  Pat.  1,080,102,  Dee.  2,  1913. 
The  reduction  of  oxide  or  other  compound  of  zinc  free 
from  slag-forming  material  is  effected  by  means  of  reducing 
gases  or/and  carbon  at  a  high  temperature  and  under 
a  pressure  sufficient  to  prevent  volatilisation  of  the  metal, 
which  is  thus  recovered  in  liquid  form. — W.  E.  F.  P. 

Metalliferous  sands  or  slimes;    Treatment  of •.     A.  J. 

Boult,  London.     From  R.   H.   Kendall,   Marikuppam. 

India.  Eng.  Pat.  27,320,  Nov.  27,  1912. 
A  COMBINED  settling  tank  and  agitator  for  the  treatment 
of  slimes,  consists  of  a  vertical  tube  in  which  the  pulp 
is  agitated,  and  a  cylindrical  settling  tank  with  a  conical 
bottom  surrounding  the  upper  part  of  the  agitator.  The 
thick  pulp  passes  from  the  bottom  of  tho  settling  tank 
through  adjustable  openings  into  the  agitator,  and  the 
clear  liquid  is  run  off  into  a  launder  encircling  the  settling 
tank.  The  pulp  is  agitated  with  a  suitable  solution 
in  the  agitator,  and  is  transferred  to  the  noxt  settling 
tank  of  a  series,  by  air-lift,  or  by  means  of  a,  pump. 
Arrangements  of  both  kinds  are  described. — T.  St. 

Nickel;    Recovery  of from  its  ores.     H.   L.  Sulman, 

H.  F.  K.  Picard.  and  A.  E.  Roberts,  London.  Eng. 
Pats.  27.(12(1,  Nov.  30,  1912,  3814,  Feb.  14,  and  (1703, 
March  18,  1913. 
Freshly  crashed  garnieritc  ores  are  mixed  mechanically 
with  a  quantity  of  sulphuric  acid  (75  to  80  per  cent, 
strength)  insufficient  to  dissolve  all  the  nickel.  The 
mixture  becomes  hot  and  the  silica  dehydrated,  and  a  dry 
porous  mass  is  left.  After  addition  of  water,  the  pulp 
is  filtered,  and  the  solution,  containing  sulphates  of 
magnesium,  nickel  and  iron,  and  small  quantities  of  other 
substances,  j-  oxidised  and  then  neutralised  with  calcium 
carbonate.  The  solution  of  nickel  and  magnesium 
sulphates  is  filtered,  treated  with  powdered  magnesia  or 
milk  of  lime,  and  the  precipitated  nickel  hydroxide  is 
separated  and  roasted. — T.  St, 


Aluminium  solder.  S.  R.  Bailey,  and  Navaltum,  Ltd., 
London.  Eng.  Pats.  27,835,  Dec.  3,  1912,  and  12,972, 
June  4,  1913. 
Aluminium  solders  specially  designed  to  withstand  the 
action  of  sea  water  arc  composed  of  : — (1),  Al  1,  phosphor 
tin  (5  per  cent.  P)  0-5,  Zn  2,  Sn  24,  soft  solder  0-5  parts  by 
weight  ;  (2).  Al  0-5,  Sn  4-25,  phosphor  tin  0-25  parts  by 
weight.— T.  St. 


/'  sulphuretted,  oxidised,  carbonated  and 
I.  M.  Dekker,  Paris.     Eng.  Pat.  28,857, 


Ores  ;    Treatm  nt 

other .     N. 

Dec.  14,  1912. 

The  mixed  sulphates  obtained  as  described  in  Eng.  Pat. 
1S.488  of  1911  (this  J„  1912,  930)  are  crystallised  and  then 
treated  at  a  particular  temperature  with  a  saturated  solu- 
tion of  one  or  more  of  the  sulphates.  Certain  of  the 
sulphates  are  thus  dissolved,  leavfiig  one  or  more  undis- 
sol vi  d.  The  temperature  of  the  separated  solution  is 
then  altered  to  bring  about  a  separation  of  the  sulphates 
present.  The  treatment  of  the  following  mixtures  of 
crystallised  sulphates  is  described  : — (1)  sodium  and  iron 
Mil]. hates,  (2)  magnesium,  sodium,  and  iron  sulphates,  and 
(3)  sodium,  iron  and  copper  sulphates. — T.  St. 

Agitating   and   mixing   apparatus  for   liquid   slimes.     W. 

Svmmes,  Yirginja  City,  Nev..  U.S.A.     Eng.  Pat,  4023, 

Feb.  17,  1913. 
The  agitator  consists  of  a  cylindrical  vessel  with  a  central 
rotating  shaft.  From  horizontal  arms  attached  to  the 
upper  end  of  the  shaft  are  suspended  adjustable  air-lift 
pipes,  up  which  the  slime  is  drawn  by  suction,  and  dis- 
charged again  into  the  upper  part  of  the  vessel — T.  St. 


Magnetic    separator ;    Rotary .     E.     C.     R.     Marks, 

London.  From  Maschinenbau-Anstalt  Humboldt,  Coln- 
Kalk,  Germany.  Eng.  Pat.  11,430,  May  16,  1913. 
The  distance  between  a  stationary  pole  piece  and  the 
several  polar  surfaces  of  a  rotating  magnetic  ring  is 
adjusted  by  moving  the  stationary  pole  piece  in  the 
vertical  plane  of  the  movement  of  the  material  being 
treated.  The  material  may  thus  be  made  to  travel  across 
a  magnetic  field  of  uniform  strength,  or  the  intensity  of  the 
field  may  be  made  to  increase  in  the  direction  of  movement 
across  the  field. — T.  St. 


M.hil  articles;    Compound .     T.   Prescott.   Hudders- 

field,  Yorks.  Eng.  Pat.  19,198,  Aug.  25,  1913. 
In  joining  together  metals  having  different  melting  points, 
the  more  easily  fusible  metal  or  alloy  is  covered  with  a 
thin  sheet  of  mild  steel  tinned  on  both" sides,  and  the  metal 
of  higher  melting  point  is  then  applied  in  the  molten  state 
to  the  free  side  of  the  mild  steel  sheet.  It  is  essential  that 
the  temperature  of  the  molten  metal  shall  not  be  higher 
than  the  melting  point  of  the  mild  steel.  The  tin  alloys 
with  the  steel  sheet  and  with  the  two  metals,  and  these 
thus  become  firmly  united.  To  manufacture  cast  ircn 
tubes  lined  with  copper  or  lead,  tubes  of  copper  or  lead  are 
supported  on  mandrels,  the  tinned  steel  sheet  tightly 
lapped  over,  and  melted  cast  iron  then  run  round  them  in 
vertical  moulds. — T.  St. 


Roasting -furnace.     E.  J.  Fowler,  Redwood  City,  Assignor 

to  Pacific  Foundry  Co.,  San  Francisco,  Cal.     U.S.  Pat, 

1,079,405,  Nov.  25,  1913. 

A   furnace   in  which  the  charge  is  propelled   from  the 

1    highest  to  the  lowest  of  a  series  of  superposed  chambers 

by  means  of  rotating,  hollow  rabble-arms  actuated  from 

and  communicating  with  a  central,  hollow  shaft  through 

which  air  is  transmitted  ;   each  rabble-arm  is  closed  at  its 

|   outer  end  and  divided  internally,  by  means  of  a  longi 

J   tudinal    partition,    into    two    communicating    channels 

I    through  each  of  which,  in  succession,  the  air  from  the 

shaft  passes  before  entering  the  roasting  chamber. 

— W.  E.  F.  P. 


v..i.  XXXUI  .  N      l.l 
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Oofpet  .     Process  of  hardening— — .     Process  of  treating 
.1      A.     McLartv,    Toronto,    Canada. 
1   8.  Puts.  1,079,786  and  1,079.787,  N.  v.  25,  1913. 

coated  with  a  inatorinl  containing  .i  earbo 
kjdral  I   to  aboul    1600    1  ■'.   [871    C),  an. I 

■Bowed  to  oool  oul  >•!  contact  with  air.  (2)  The  metal 
(topper)  is  exposed  while  ho(  to  the  vapoun  obtained  by 
.  a  mixture  containine,  a  (at  and  a  carbohydrate  to 
a  temperature  belo«  that  necessary  i"i  the  production  oi 
carbon  monoxide  ;  the  mixtui  and  the  metal  are  not  in 
•mteot     U    E,  1    P 

Ore-red.  J     A.   McLarty,  Toronto,  Canada. 

r  8.  P       1,079,788,  Nov.  25,  1918. 

■  temperature  below  red  heat  (750°     800    P., 
399°-  l."  subjected  t.-  the  action  rd  a  reducing  pas 

.1  by  treating  with  a  hydrocarbon  the  .       - 

mbustion  of  oarbonaceons  fuel  with  an 

W.  K.  K.  1". 

'ling .     J.  D.  Hilbard,  Albany, 

\  \  I  ind  Mel  d  and  Had 

Boston,  M  las.     r  S    Pat    1,080,344,  D  c.  2,  1913. 

The  ore,  mixed  with  a  solid  reducing  agent,  is  progres- 
sively  heated   and   partly   reduced,   without    fusion,    bj 

ing  along  on  in 
rotating  cylinder  to  a  closed  melting  or  reduction  chamber 
heated  by  electrical  means.  The  upper  end  of  the  cylinder 
has  a  dosed,  funnel-shaped  extension  with  a  charging 
Opening  and  an  outlet  for  the  withdrawal,  by  suction,  "I 
produced  in  the  chamber.-  -W.  E.  F.  I\ 


Stirrer*  and  mechanical  I  ■:  or  foe 

ng  and  drying 

:  and   \V.    Hoinmel      l       Pal     160  127,  July  3, 
1913.     Under  Int.  Conv.,  Julj  5,  1912. 
See  Eng.  Pat.  15,778  of  1912  ;  this  J.,  1913, 915.     T   1     B 


Vu 


Fr. 


Rotary     —.J.      '  Ihurehward. 
160,211,  July  1".  1913. 

SbeU.S.  Pat.  1,069^601  ol  1913  900      T.P.B. 

Ores;    Pioce-<<  and  apparatus  for  heating —  -.  especially 
applicable    to   roasting  pyr 

K  R.  Sutolifie.     IV.  Pat.  460,264,  July  1  I.  1913.   Gndei 
Int.  Conv.,  July  13,  1912. 

r.  Pat.  16,450  of  1912 ;  this  J.,  1913, 1115.    -T.F.I?. 

Barytes  ;      Process    for     separating from 

C.  J.  Greenatreet     Fr.  Pat.   160,405,  July  1">,  1913. 

See  U.S.  Pat.  1 ,069,545 of  1913;  thisJ.,  1913,871.     T  F.  1'.. 

Thallium   and   rare    metals  from    lead  P 

apparatus  for  separating     — .    totOI  is  pro- 

duction of  lead.     Deutsche   Felsen  Oel 

Pranzen  und  Co.     Pr.  P.u.  460,825,  July  28,  1913. 

l,i. tor  Int.  Conv..  July  30,   1912. 

r.  Pat.  264,526  of  1912;  this  J.,  1913,1078.— T.F.B. 


XL— ELECTRO-CHEMISTRY. 


Tool-steel;     High-speed .     R.    Becker,    Crefeld,    Get 

many.     U.S.    Pat.    1,081,263,   Dee.   9,   1913. 

L912;   this  J.,  1913,  430.— T.F.B. 

improving  th.  physical  properties  <f . 

IV  Pat.  160,151,  July  8,  1913.     Dnder  Int. 

.  July  9,  1012. 

See  Eng.  Pnt.  16,0.. 1  of  191J  .  this  J.,  1013.  831.— T.P.B. 

'id  compounds  of  steel  .     Ptocest  for  producing  a 

s    structure    in .     .1.    Churchward.     Fr.     Pat 

460.212,  July  10,  1013. 

Sm U.S. Pat  1,069,387 of  1913;  this  J.,  1013.870.— T.F.B. 

Ores;    Process  of  roasting  fine .     W.  Buddeus,  Wies- 
baden, Germany,  Assignor  to  J.  Deru,  Salt  Like  Citv, 
ii.     Us.  Pat   1,079,897,  Nov.  25,  1013. 
See  Fr.  Pat.  425,109  of  1011  ;  this  J..  1911,  904.— T.  F.  B. 

Alkali  metals  ,    Method  of  producing .     J.  K.  Bucher, 

ntry.  R.  I.     U.S.  Pat.   1,079,974,  Deo.  2,   1913. 
See  Fr.  Pat.  453,086  of  1913  ;  this ....  1013.  756.-  T.  F.  B. 

Metal  surfaces  .    Process  for  producing  clean  or  d.. 

.    J.  A.  Hatfield  and  C.  11.  fates,  Newport.     0  S 

Pat.  1.080,059,  Doc.  2,  1913. 

See  En.-.  Pat.  27.040  of  1911  :  this  J..  1913.  93.— T.  F.  B. 

.UuMMim  alloys.  W.  N.  Naylor,  Forest  Hill,  and  S.  P. 
Button,  Beckenham.  U.S.  Pats.  1,080,155  and 
1,080,156,  Dec.  2.  1913. 

See  Eni.'.  Pat.-.  27,382  of  1011  and  15,689  of  1912  •  this  J 
1012.  994.— T.  F.  B. 


Application  of  electricity  [nni  radioactiviti/~\  to  agriculture. 
Baker.     8ee  XVI. 

Patents. 

trades  foi   electric  furnaces.     F.  Krupp  A.-C...   Essei 
Germany.     Eng.    Pat.    1T.92.J,    Aug.    6,    1913.     Undei 
Int.  Conv..  Sept.  18,  1912. 

A  metallic  water-cooled  head  fits  loosely  by  means  of  a 
screw-threaded  shank  into  a  screw-threaded  hole  in  the 
electrode,  and  the  clearance  space  between  the  threads  i- 
filled  with  an  easily  fusible  metal. — B.  N. 

Thermo-electric  element.  A.  L.  Marsh,  Assignor  to  Hoskins 
Manufacturing  Co.,  Detroit,  Mich.  U  S.  Pat.  1.076.438. 
Oct.  21.  1913. 

The  positive  thermo-electric  element  consists  of  nickel 
containing  from  3  to  .">  per  cent.  Si,  with  a  suitable  quantity 

of  manganese  added  to  remove  I  .littleness. — B.  N. 

Electrolytes;   Uniting  molten .     F.  von  KQgelgen,  Hoi- 

combs  Rock.  Va.,  and  (;.  0.  Seward,  East  Orange. 
N.J.,  Assignors  to  Virginia  Laboratory  Co.,  New  York. 
U.S.  Pat.  1.080,113,  Dec.  2,  1913. 

In  the  electrolysis  of  molten  salts,  the  heating  effect  oi 
the  current  is  supplemented  by  introducing  into  the 
electrolyte  a  hollow  body  (which  may  be  one  of  the 
electrodes)   heated   internally  by  an  injected   gas  rlame. 

\V.  E.  F.  P. 

furnace;      Electric .     G.     Massip,     LevaUois-Perret, 

France.   i'.S.   Pat.   1,080,840,  Dec.  9,  1913. 

See  Eng.  Pat.  19,172  of  1912 ;  this  J.,  1912,  1134.-  T.  ft.  B. 


iter  process.     0.  Thiel.  Landstuhl,  Germany.     U.S.       Production  of  hudrogen  and  oxygen  by  electrolytic  pror 

Pat.   1,080,606,  De.  0.   1913.  Ens.   Pat.    18l|       .       \  II.    ' 

Pr.  Pat  415,042  of  1910  :  this  J.,  1910.  1314.— T.  F.  B. 

/'  'nd  apparatus  for  the  eU  f  halogen  alkalis. 

nq  r,r   refining  of  metals  and  the   like   in   crucil  En"    p,,t     Is  ln2      Set  VII 

H.  G.  Solomon,  London.     U.S.  Pat.  1,081.164.  Dee.  9 

1913.  „     •■■                                           j.                                 , 

N  in    oi    piuijicaiion    of    mi                      and    other 

Pat.  9031  of  1911  :   this  J..  1912.  496.— T.  F.  B.  Ur  fermented  liquids.     Fr.  Pat.  460,487.    Set  XVIII. 
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Sterilisation    of   mil!..     Eng.    Pat.    20.743.     See    XIXa. 

Purifying    and   tterilising   liquids.    U.S.    Pat.    1,079,377. 
Sei   XIXb. 


XU.— FATS;    OILS;    WAXES. 

Otis   and  fats  ;    Report   of  Committee   of  Amer.  Lealhei 

Chemists'    Assoc.    (1913)    on .     J.    Amcr.  Leatlvr 

Chem.   Assoc,   1013,  8,  496—504.     (See  also  this  J.. 
1913,  37.) 

A  summary  of  results  obtained  by  members  of  the  com- 
mittee on  the  analysis  of  "  a  supposedly  pure  sulphonated 
ccd  oil  "  and  the  same  oil  with  the  addition  of  5  per  cent, 
of  mineral  oil.  Water.  The  distillation  method  was 
found  more  accurate  than  drying  with  sand  for  10  hours 
at  9,5°_100°  C.  50  grms.  of  oil  are  distilled  in  a  250—300 
c.e.  flask  with  75  c.c.  of  xylene  saturated  with  water  until 
the  distillate  is  clear.  The  condenser  is  washed  with  | 
xylene  and  the  volume  of  water  in  the  distillate  measured. 
Non-saponifiable  matter.  Satisfactory  results  were  obtained 
In-  either  of  the  two  following  methods.  (1)  10  grms.  of 
the  oil  are  boiled  under  a  reflux  condenser  for  60  mins. 
with  25  c.c.  of  10  per  cent,  alcoholic  potash  and  100  c.c.  of 
petroleum  ether  (b.  pt.  40° — 75°  C),  then  treated  with 
100  c.c.  of  water,  cooled,  the  ether  layer  washed  3  to  5 
times  with   100  c.c.   of  water,  the  soap  solution  shaken 

3  times  with  ether,  and  the  combined  ether  extracts  washed 
with  water  and  evaporated  as  usual.  (2)  5  grms.  of  oil 
are  treated,  in  an  8  oz.  Erlenmeyer  flask,  with  5  c.c.  of 
aqueous  50  per  cent,  caustic  potash,  45  c.c.  of  alcohol, 
25  c.c.  of  petroleum  ether  and  some  glass  beads.  After 
boiling  for  an  hour  or  more  the  mixture  is  extracted  with 
ether  as  usual,  alcohol  being  used  to  break  the  emulsion. 
Combined  SOs.  Accurate  results  are  obtained  by  boiling 

4  grms.  of  oil  with  30  c.e.  of  hydrochloric  acid  (1  :  5)  for 
40  mins.  with  frequent  shaking,  and  after  cooling,  shaking 
with  petroleum  ether,  washing  the  ethereal  layer  with 
water,  and  precipitating  sulphuric  acid  in  the  aqueous 
solution  as  barium  sulphate.  The  amount  of  sulphuric- 
acid  present  as  ammonium  sulphate,  etc.,  is  found  by 
dissolving  a  weighed  quantity  of  the  oil  in  ether,  shaking 
several  times  with  a  few  c.e.  of  strong  brine  free  from 
sulphates,  and  determining  the  sulphuric  acid  as  barium 
sulphate.  Total  fat.  Accurate  results  are  obtained  by 
dissolving  10  grms.  of  oil  in  50  c.c.  of  water,  boiling  for 

5  mins.  with  25  c.c.  of  hydrochloric  acid  (1:6),  cooling, 
shaking  twice  with  100  c.c.  of  ether,  washing  the  ether 
extract  with  water  and  evaporating.  The  total  fatty 
oil  should  be  calculated  from  the  difference  between  100 
per  cent,  and  the  sum  ot  the  water,  ash.  and  unsaponifiable 
matter.  The  following  is  suggested  as  a  specification 
basis  for  the  purchase  of  sulphonated  oils  :— The  standard 
shall  be  70  per  cent,  of  total  fatty  oil.  Any  oil  tendeied 
which  tests  71  per  cent,  or  over  shall  be  paid  fcr  at  a 
pro  rata  increase  calculated  as  from  the  70  per  c"nt. 
standard.  Any  oil  which  tests  under  70  per  cent,  but  is 
68  per  cent,  or  over  shall  be  subject  to  a  reduction  of  li 
times  the  shortage  calculated  at  pro  rata  price  from 
70  per  cent.  If  the  test  falls  below  68  per  cent,  the  buyer 
shall  have  the  right  of  rejection. — T>.  J.  L. 

Whole   oil  ;     Production    and   utilisation    of .     H.    T. 

Offerdahl-Larvik.     Ber.  deutseh.  Pharm.  Ges.,  1913,  23, 

558—569. 
The  world's  total  output  of  whale  oil  in  1912  was  about 
1,200,000  barrels  (1  barrel  =  about  170  kilos.),  more  than 
half  of  which  came  from  the  Norwegian  fisheries.  In 
1904 — 1905  the  cost  of  production  of  each  ton  of  whale  od 
was  about  250  kr.  (£13  15s.  6d.) ;  but  last  year  owing  to 
increased  wages  and  cost  of  fuel,  the  cost  was  about  350  kr. 
(£19  5s.  9d.).  After  separation  of  the  greater  part  of  Jhc 
oil  the  residual  flesh  and  bones  are  dried  at  about  300°  to 
400°  C,  finely  divided  and  again  pressed.  They  are  then 
again  dried,  "ground  up,  sifted  and  mixed  in  suitable  pro- 
portions for  guano.  A  good  sample  should  contain  10  to 
12  per  cent,  of  nitrogen,  and  14  to  15  per  cent,  of  phosphoric 


a<  id,  with  not  more  than  2  to  3  per  cent,  of  oil.  A  whale 
of  average  size  yields  40  to  50  sacks  (of  100  kilos.)  of  guano 
of  this  composition,  worth  about  10  to  12  M.  per  sack 
(5s. — 6s.  per  cwt.).  Until  seven  years  ago  there  was  only 
a  limited  demand  for  whale  oil,  which  was  mainly  used  for 
tho  production  of  glycerin  and  fatty  acids.  It  is  now 
hydrogenated,  exclusively  for  soap-making,  but  in  the 
author's  opinion  hardened  whale  oil  is  suitable  for  food. 
With  regard  to  the  small  amount  of  nickel  present  in  the 
hardened  oil,  experiments  showed  that  when  0-5  grm.  of 
nickel  powder  was  taken  daily  no  ill-effects  were  experi- 
enced, and  that  99-8  per  cent,  of  the  metal  was  rapidly 
excreted  from  the  system.  Hardened  whale  oils  were  free 
from  bacteria. — C.  A.  M. 

Oleic    acids;    Isomeric .     A.    Eekert   and    0.    Halla. 

Monatsh.  Chem.,  1913,  34,  1815—1824. 

Hydriodic  acid  was  absorbed  by  2.3-oleic  acid  with  the 
formation  of  /j-iodostearic  acid.  When  the  latter  was 
treated  with  alcoholic  potassium  hydroxide  solution  only 
traces  of  2.3-oleic  acid  were  formed,  the  bulk  being  eon- 
verted  into  the  isomeric  3.4-olcic  acid.  In  like  manner  this 
new  acid  was  train-formed  into  a  4.5-oleic  acid.  The 
iodine  values  of  these  isomeric  acids,  in  which  the  double 
linkage  had  been  moved  further  from  the  carboxyl  group, 
differed  widely  from  the  normal  value  (89'4)  of  oleic  acid  : 
(2.3-oleic  acid,  904;  3.4-oleic  acid,  16-27;  and  4.5-oleic 
acid,  26-96).— C.  A.  M. 

Radium    emanation;     Action    of on    lipase.     E.    K. 

Marshall,  jun.,  and  L.  G.  Rowntree.     J.  Biol.  Chem., 
1913,  16,  379—384. 

The  rate  of  decomposition  of  ethyl  butyrate  by  the  lipo- 
lytic enzymes  of  pig's  liver  and  castor  oil  seeds,  was  not 
accelerated,  but  possibly  slightly  retarded,  by  the  in- 
fluence of  radium  emanation. — J.  H.  L. 

Para  rubber  seed  oil.     [Suitability  for  linoleum  manufacture.'] 
Fritz.     See  XIII. 

Detection    of  beef  and   mutton  fats   in   lard.     Bomer.   See 
XIXa. 

Sul])ho-dcricatives    of    stearic    acid.     Eekert    and    Halla. 
See  XX. 

Organosols  of  metals  of  the  platinum  group  and  of  hydroxides 
of  divalent  platinum  and  palladium.  Amberger.  See 
XX. 

Patents. 

Catalytic    material    [for    hydrogenating    oils]  ;     Process   of 

making .     C.     Ellis,     Montelair,     N.J.     U.S.     Pat. 

1,078,541,  Nov.  11,  1913. 
Unreduced  material,  preferably  containing  a  reducible 
metallic  derivative,  is  conveyed  through  a  zone  of  hydrogen 
or  other  reducing  gas,  maintained  at  a  reducing  tempera- 
ture and  free  from  catalyser  "  toxins,"  and  the  pyrophoric 
cataly.-  ing  material  produced  is  transferred  to  a  body  of  oil, 
without  deleterious  contact  with  air. — F.  Sodn. 

Reduction  or  hydrogenation  of  organic  compounds,  especially 
lli,  fatty  acids  and  their  compounds  ;  Process  of  the  — — . 
K.  H.  Wimmer,  Bremen,  Germany,  and  E.  B.  Higgins, 
Wallarey.     U.S.  Pat.   1,081,182,  Dec.  9,  1913. 

See  Fr.  Pat.  441,097  of  1912  ;  tins  J.,  1912,  820.— T.  F.  B. 


XIII.— PAINTS ; 


PIGMENTS ; 
RESINS. 


VARNISHES ; 


Iron  and  steel  ;    Protection  of by  paint  films.     N.  A. 

Dubois.     J.  Ind.  Eng.  Chem.,  1913,  5,  968—971. 
Comparative  tests  made  with  five  paints  of  exactly  " 
same  composition  except  that  in  one  case  a  pure  Iin*lA-u 
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CL.   XIII.— PAINTS;  PIGMENTS;   VARNISH  KS  ;   RKSINS. 


oil  vehicle  was  used,  whereas  in  the  others  the  vehicle 
contained  5,  10,  20  and  30  per  cont.  respectively  of  "  kaui  i 
varnish,"  indicatod  thai  the  ti I m-  given  by  the 
paints  ii  the  i«<>  onds  "f  the  series  were  inferior  to  these 
given  by  the  intermediate  paints,  i.e.,  with  inci 
additions  of  "  kauri  mixing  varnish,"  the  protective  effect 

paint  tilm  increased  up  in  a  oertain  poinl  and  then 
diminished      "  Blue  lead"  gave  results  similar  in  many 

to  th btained  with  red   lead  when  "■ 

priming  coat  for  iron  ami  Bteel  :    and  bj  proper  selection 
of  siies  of  particles  in  accordance  with  the  law  of  minimum 

the  protective  power  of  reel  lead  paints  w 
■iderably  improved.  Experimental  results  indioated  that 
the  efficacy  of  the  paint  film  depended  mainly  on  it-  imper- 
meability to  gases  and  water  vapour  rather  than  to  the 
chemical  nature  of  th.'  pigment,  ami  the  supposed  rust- 
inhibiting  properties  of  certain  alkaline  or  basic  pigments 
are  probably  due  to  the  formation  of  a  small  quantity  of 
a  metallic  soap,  which  lessens  the  permeability  of  the  paint 
film.-  \   - 

Oleoresins  of J.  ffrfii  and  tingli U "f  pint i,     A.  \V.  Bohorger. 

,t.  Ind.  Km:,  (horn..  1913,  5.  971—978. 
Tnr  oleoresin  of  the  singleleaf  pine  (Pinus  monophyUa) 
yielded  19-00  per  cent,  of  volatile  oil,  79-63  of  colophony 

tde  N),  0-11  "f  'trash."  needles,  bark,  etc.,  ami  I -SB 
per  cent,  of  water.  The  oil  (sp.  gr.  0-8721— 0-8733  at 
15°  C.  n,;  1-4732— 1-4733,  a£-  + 14-41°  to  +17-26°) 
contained  80 — 85  per  cent,  of  d-a-pinene,  4 — 5  of  I-  or 
i-limonene,  and  4 — 6  por  cent,  of  d-cadinene.  The  colo- 
phony (acid  value,  165-9,  saponif.  value.  163-3)  contained 
7-22  percent,  ofresene,  and  resin  acids  (m.  pt.  120° — 130°  C, 
completely  liquid  at  135  C),  isomeric  with  abietic  acid. 
The  oleoresin  of  the  Jeffrey  pine  (/'.  jeffreyi)  yielded,  on 
the  average,  9-96  per  cent,  of  volatile  oil,  87-88  of  colo- 
phony. 0-47  of  '•  trash,"  and  1-69  pel  cent,  of  water.  The 
oil (sp.gr.  0-6951—0-7110  at  l.V  C,  no  =1-3927— 1-4060) 
d  il-.ut  95  ikt  rent,  of  /I  heptane  and  5  per  cent. 
of  an  aldehyde,  probably  citronellaL  The  colophony  (acid 
value,    147-6;    saponif.    value.    17S-I)  contained   1J-5  per 

it.  of  reeene,  ami  resin  acids  |m.   pt.   170° — 171°  C.) 
isomeric  with  abietic  acid.     (See  also  this  .1..  1012.  038.) 

— A.  S. 

FimuM  pint  oil  ;  Examination  of  the  first  run. lings  of . 

u.      \s-han.      Z.    angew.    (he'm..     1013,    26,    709—713. 
■ansae  this  J.,  1907,  U51,  and  1898,  237.) 

The  following  Bubstances  were  found  to  be  present  in  the 
fraction  of  Finnish  pine  oil  boiling  below  60°  C.  : — Acet- 
aldehyde,  acetone,  furane,  Byfvane,  propionic  aldehyde, 
and  a  hydrocarbon,  <'-,Hln.  forming  about  one-half  of" the 
fraction  boiling  28  to  29-5°  G  The  theory  of  wood 
distillation  is  discussed,  and  the  author  considers  that 
the-e  constituents  of  the  pine  oil  are  formed  from  the 
cellulose  and  other  carbohydrates  and  the  lignin  in  the 
I.  and  not  from  the  resins  and  terpenes.  The  differ- 
anee  between  the  tars  from  pine  and  from  other  woods  is 
due  to  the  presence  in  the  pine-wood  tar  of  partiallv 
decomposed  pine  resins. — A.  T.  L. 

Para  rubier  seed  oil.  [Suitability  for  linoleum  viannfac- 
lure.]  F.  Fritz.  Chem.  Rev.  Fett  Ind..  1013,  20  205. 
The  oil  has  an  iodine  value  (Wijs)  of  about  141  and  can  be 
converted  without  difficulty  into  a  mass  resembling 
linoxyn  from  linseed  oil.  In  one  experiment  a  dry  friable 
oxidation  product  was  obtained  which  was  found  (by 
Fahrion's  petroleum  ether  method;  this  J.,  1801,  1015). 
to  contain  32-6  per  cent,  of  non-oxidised  acids  and  52-7  per 
•.  of  oxidised  acids.  When  Para  rubber-seed  oil  is 
heated  to  200°— 210°  C.  with  1  per  cent,  of  metallic 
magnesium  and  then  cooled,  it  sets  to  a  transparent 
slightly  .ticky  mass.  A  similar  reaction  is  given  by 
linseed  oil  and  certain  other  drying  oils. — R.  G.  P. 

Fires  in  lacquer  [and  gasoline];    Extinguishing with 

sawdust.     Factory  Mutual  Laboratories.     Oil,  Paint  and 
Drug  Rep..  Pee.  8,  1913,    34. 

8&WDU3T  was  found  to  extinguish  burning  inflammable 
liquids  such  as  gasoline  and  lacquer  very  effectively  and 


'lily,   the  efficieno]    being   furthi  1    bj    the 

addition   of   sodium    bicarbonate.     The    rjawdusl    floated 
iiii  the  liquids  and  blanketed  the  Rami  ]   lire  only 

with  difficulty  and  then  burned  without    Same,  so  thai 

it    did    not     '.in  -'     re-i    ml ,       It     »:is    frtV  im- 

material whether  the  sawdust  was  moist  01  dry,  01  whether 

derived  from  hard  or  soft   « K      T.  St. 


Pi  FKITTS. 

covering  to  be  applied  as  a  paint.     J.  II.  William-. 

Lrtheriand,  and  Iv   Hayes,  Seaforth.  I;m.».     Eng.  Pat. 

1256,  Jan.  16,  1013. 
Finely  ground  1'ortland  cement  (20  vols.)  is  mixed  with 
milk  (80  vols.)  and  the  mixture  passed  through  a  very 
tine  sieve.  Unseed  oil  and  pigments  are  then  added, 
and  the  whole  is  heated.  The  resulting  paint  is  particu- 
larly suitable  for  coating  iron  and  steel  stru.  turcB.  i 
powdered  asbestos  may  be  added  to  make  the  paint  fire 
resisting,  and  glue  to  increase  the  tenacity.  As  an 
example,  such  a  paint  may  consist  finally  of : — Milk  and 
cement  60,  linseed  oil  12,  pigment  25,  asbestos  3  per  cent. 

— T.  St. 


Paint  mills  or  th,  like.  T.,  J.  R.,  and  H.  N.  Torrance, 
and  Torrance  and  Sons  Ltd..  Bitton,  Gloucester.  Eng. 
Pat.  14.. -.50,  June  24,  1913.  Addition  to  Em:.  Pat. 
14.733,  June  24,  1912  (this  J..  1913.  798). 

A\  improved  form  of  the  paint  mill  previously  described, 
designed  to  give  greater  strength  and  rigidity.  The  throw 
of  the  lower  convex  grinding  member  is  variable,  and  its 
adjustment  relative  to  the  stationary  upper  concave 
member  is  effected  from  several  points  simultaneously 
by  a  single  operation.  The  paint  is  mixed  before  grinding 
by  means  of  paddles  worked  through  gearing  from  the 
main  shaft,  and  the  several  gears  are  arranged  to  work 
in  oil  baths.  Peripheral  and  surface  scrapers  are  actual.  .1 
from  a  common  member  on  a  swivel  shaft  in  synchronism 
with  the  wavering  grinding  member. — T.  St. 


White  laid  ;    Process  of  producing .     E.   Euston,   St. 

Louis,  Mo.     U.S.  Pat.  1,079,481,  Nov.  25,  1913. 

An  approximately  neutral  solution  of  lead  acetate  is 
treated  with  carbon  dioxide,  and  basic  lead  acetate  is 
introduced  into  the  solution  at  a  rate  proportional  to  the 
precipitation  of  white  lead. — O.  R. 


[Water moofing  and  insulating]  Composition.  T.  1).  Kellv, 
Southend-on-Sea,  Essex.  Eng.  Pat.  21.943,  Oct.  18, 
1912. 
From  10  to  30  per  cent,  of  a  mixture  in  eqi  al  proportions 
of  gummy  resins  obtained  from  woody  or  cellulose 
materials,  and  a  non-drying  vegetable  oil.  is  added  to 
linseed  or  tungseed  oil  (or  a  mineral  oil  to  which  glycerin 
has  been  added),  and  the  whole  heated  quickly  to  about 
550°  F.  (288°  C.),  and  then  allowed  to  cool.  An  insulating, 
water-  and  heat-proof  glue  is  prepared  by  adding  from 
2  to  30  per  cent,  of  a  mixture  of  Portland  or  magnesium 
cement  and  metallic  oxides  to  the  liquid  composition. 

— T.  St. 


Compositions  for  impregnating  or  coating  surfaces,  binding 
colours,    and    addition    to    colours,    principally   for    the 

purpose  of  rust  prevention  :    Manufacture  of .     R. 

Eberbard,  Munich,  Germany.  Ent'.  Pat.  27,894,  Dec.  3, 
1912. 

See  Fi.  Pat.  451.719  of  1912  ;  this  J.,  1913,  666.— T.  F.  B. 


Lacquers  and  varnishes  ;  Process  for  the  manufacture  of . 

A.    Cohn,    Neukolln,   Germany.     U.S.    Pat.    1,080,100, 

Dec.   2,    1013. 
See  Ft.  Pat.  441,703  of  1912  ;  this  J.,  1912,  886.— T.  F.  B. 
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XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  ;     Prepatation    of    [vulcanised] for    analysis. 

L.  Archbutt.     Analyst,  1913,  38,  550—554. 

The  rubber  grinding  apparatus  cescribed  consists  of  two 
solid  grooved  gun-metal  rollers,  4  ins.  long  and  2J  ins. 
ilium.,  mounted  in  bearings  in  a  strong  steel  frame,  which 
is  provided  with  setting-up  screws  for  adjusting  the 
distance  between  the  rollers.  The  grooves  are  V  shaped, 
IS  to  the  inch  and  Ja  in.  deep,  with  rather  sharp,  smooth 
edges.  The  rollers  can  be  geared  together  in  the  ratio 
2  :3,  or  the  back  roller  may  be  fixed.  The  rubber  is  first 
cut  up  into  pieces  about  J  in.  thick  ;  these  are  passed 
between  the  rollers  about  three  times  with  the  wheels 
in  gear,  then  with  the  back  roller  fixed.  The  character 
of  the  "  powder "  obtained  varies  from  a  "  fine  non- 
adherent powder  "  in  the  case  of  {e.g.)  a  rubber  washer, 
containing  52  per  cent,  of  mineral  matter,  to  "  very 
adherent  particles "  in  the  ease  of  "  very  elastic  black 
tubing  "  containing  1  per  cent,  of  mineral  matter.  Pro- 
longed grinding  results  in  an  increase  in  acetone  extract, 
but  not  in  alkali  extract,  though  in  the  time  required 
for  preparing  any  of  the  samples  referred  to  (not  more 
than  10  mins.)  there  is  no  appreciable  change  in  the 
amount  of  acetone-soluble  material.  Figures  are 
quoted  showing  that  eight  hours  extraction  with  acetone 
(in  a  Soxhlet  extractor)  is  sufficient  for  all  practical 
purposes. — E.  W.  L. 

Paia  rubber  seed  oil.     [Suitability  for  linoleum  manufac 
Jure.]     Fritz.     See  XIII. 

Patents. 

Rubber  and  other  mattets  soluble  in  hydrocarbons  ,    Process 

and  apparatus  for  purifying  natural  and  regenerated . 

H.    Debauge,   Paris.     Eng.    Pat.    8040,    April    5,    1913. 

Under  Int.   Conv.,  Aprils,   1912.     Addition  to  Ens. 

Pat.  1976  of  1912,  dated  Feb.  3,  1911. 
See  Addition  of  April   13,   1912,  to  Fr.   Pat.  426,457  of 
1911  :  this  J.,  1912,  1043.— T.  F.  B. 

Preparing  nitrous  compounds  from  mixtures  of  petroleum 
and    tar.     Fr.    Pat,    460,280.     See   Ha. 


XV.— LEATHER ;  BONE  ;  HORN  ;  GLUE. 

Report  of  the  Committee  of  Amer.  Leather  Chemists'  Assoc. 
(1913)  on  oils  and  fats.  See  XII. 

Patent. 

Tanning  mat*  rial  and  method  of  making  same.  M.  Honig, 
Briinn.  Austria-Hungary.  U.S.  Pat.  1.080,970,  Dec.  9, 
1913. 

See  Fr.  Pat.  413,849  of  1910  :  this  J.,  1910,  1121.— T.  F.  B. 


XVI.— SOILS;  FERTILISERS. 

Lime    requirement    of   soils ;    Determination    of    the  . 

.T.  A.  Bizzell  and  T.  L.  Lvon.     J.  Ind.  Eng.  Chem.,  1913, 
5,  1011—1012. 

Twenty-five  grms.  of  the  air-dried  soil  are  digested  with 
50  c.c.  of  boiled  water  and  50  c.c.  of  ,Y/10  baryta  for  1  hour 
on  the  water-bath,  then  treatf  d  with  150  c.c.  of  water  and 
5  grms.  of  ammonium  chloride,  the  liberated  ammonia 
determined,  and  from  the  result  the  amount  of  baryta 
(or  equivalent  quantity  of  lime)  absorbed  by  the  soil  is 
calculated,  after  allowing  for  the  amount  of  ammonia 
liberated  in  a  control  determination  without  the  barvta. 

— A.S. 


Experimental  results  obtained  of  recent  years  by  the  section 
of  Agricultural  Chemistry  of  the  Central  Agricultural 
Experiment  Station  at  Stockholm.  H.  G.  Sbderbaum. 
Bull.  Agric.  Intell.  and  Plant  Diseases,  1913,  4,  1677— 
1681. 
Nitrogenous  manures.  Wheat  and  rye  were  both  more 
sensitive  to  cyanamide  than  were  oats,  i.e.  dressings  of 
cyanamide — even  when  applied  a  week  before  sowing — 
killed  the  majority  of  the  plants  in  the  case  of  wheat  and 
rye.  Only  after  sowing  again  did  the  plants  develop 
normally.  With  oats  the  increased  yield  produced  by 
cyanamide  was  nearly  as  good  as  that  with  sodium  nitrate. 
With  wheat  and  rye.  the  increase  though  marked  was 
much  less.  Cyanamide  manuring  produced  a  straw  with 
a  remarkably  high  nitrogen  content.  Calcium  nitrate 
was  inferior  to  sodium  nitrate  with  wheat,  but  equal  to  it 
with  oats  and  rye.  Dicyandiamide  gave  unmistakable 
poisoning  with  oats  and  a  fall  in  yield.  Dicyandiamidine 
sulphate  or  phosphate  also  caused  the  crops  to  be  sickly 
and  to  develop  very  scantily.  "With  oats  ammonium 
sulphate  gave  as  a  rule  better  results  than  sodium  nitrate. 
With  barley  a  mixture  of  the  two  gave  somewhat  better 
ri  suits  than  nitrate  alone,  although  ammonium  sulphate 
alone  was  much  inferior  to  nitrate.  With  rye  ammonium 
sulphate  was  somewhat  superior  to  nitrate,  though  with 
wheat  the  reverse  was  the  case.  Carrots  and  potatoes 
profited  equally  by  either  nitrate  or  ammonium  sulphate. 
As  a  top  dressing  a  mixture  of  eyanamide  and  calcium 
nitrate  (2  of  cyanamide  to  1  of  nitrate)  gave  better  results 
with  oats  than  either  manure  separately  :  even  double 
doses  showed  no  cyanamide  poisoning  when  applied  a 
week  before  sowing.  All  mixtures  containing  eyanamide 
were  injurious  when  used  as  top  dressings  after  the  plants 
had  appeared,  although  nitrates  had  a  better  effect  when 
used  in  this  way.  With  turnips  ammonium  sulphate 
was  distinctly  superior  to  sodium  nitrate,  giving  45  per 
cent,  more  fresh  roots  and  27  per  cent,  more  dry  matter. 

Phosphatic  manures.  Using  oats  and  barley,  experi- 
ments extending  over  five  years  with  superphosphate, 
precipitated  bicalcium  phosphate  and  tricaleium  phesphate 
and  steam  bone  flour,  showed  superiority  of  the  lighter 
soluble  phosphates.  The  superphosphate  and  bicalcium 
phosphate  were  about  equal  to  each  other  and  both 
superior  to  the  other  two,  even  in  cases  where  the  less 
soluble  phosphates  had  been  nearly  as  good  as  super- 
phosphate in  the  first  year.  Calcium  carbonate  had  little 
effect  on  the  soluble  phosphates  during  the  five  years,  but 
it  decreased  and  nearly  obliterated  the  action  of  the  other 
two  phosphates.  Partial  replacement  of  sodium  nitrate 
by  ammonium  sulphate  always  slightly  increased  the 
action  of  the  less  soluble  phosphates.  In  these  experiments 
the  lower  direct  effect  of  the  less  soluble  phosphates  was 
not  compensated  by  more  favourable  after  effects.  Taking 
the  action  of  superphosphate  as  100  the  effect  of  Tunis 
phosphate  on  oats  was  22,  that  of  precipitated  bone 
phosphate  111 — 117.  Electrohtieally  precipitated  bi- 
calcium phosphate  (Palmaer  phosphate)  gave  a  less 
favourable  action  than  the  normally  precipitated  product. 
Artificial  iron  phosphate  gave  about  one-fifth  of  tin- 
superphosphate  effect,  and  Bernard  phosphate,  prepared 
by  calcination  of  low-grade  crude  phosphate,  showed  no 
effect  at  all.  Nitrophosphate  ("  Xilrat-phosphat ")  ob- 
tained by  treating  crude  phosphates  with  nitric  acid, 
mainly  a  dicalcium  phosphate  but  containing  3-6  per 
cent.  N,  had  an  action  approximately  the  same  as  that  of 
superphosphate. 

Various  other  fertilisers.  Nitroammonia  lime  ("  Xitrain- 
monkalk  "),  obtained  by  the  action  of  quicklime  on  sewage 
sludge,  owed  most,  of  its  action  to  the  lime  it  contained. 
Common  salt  gave  good  residts  with  oats  in  a  sandy  soil 
not  deficient  in  potash,  when  used  with  ammonium 
sulphate  or  sodium  nitrate,  but  not  with  ammonium 
chloride.  A  so-called  "  radioactive  catalytic  "'  manure, 
consisting  mainly  of  potassium  silicate  and  alumina  used 
in  conjunction  with  nitrogen,  phosphoric  acid  and  potash, 
although  harmless,  never  gave  any  definite  beneficial 
effect.  Experiments  with  oats  grown  with  various 
manures  in  powdered  Swedish  granite,  showed  that  the 
granite  was  able  to  supply  the  lime  and  potash  require- 
ments but  no  nitrogen  and  only  very  little  phosphorus. 

— W.  H.  P. 
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Drilling  manures,  Remits  of  -  -in  Hungary.  C. 
Kerpoly.  Bull.  Agric  InU'l).  and  Plant  Diseases,  1913, 
4.  169ft     1703. 

Uanta  ■  machine  which  drilled  seed  and  manure,  rapei 
phosphate   ipplicd  with  the  ased  had  no  injurious  action 
on  germination  either  in  wel  or  dry  seasons,  even  when 
quantities  ss  lai       >    232  l1     p  i  ai  re  were  applied.     The 
iction  wa«  only  observed  when  the  seeds  wore 
no)    sufficiently    dried    before    sowing.     Experiments   on 
barley  and  oats  showed  thai  as  much  as  93  IK  of  sodium 
re,  could  be  added  to  the  superphosphate 
without   impairing   germination.     As  s   rule  drilling  was 
much   more  profitable  thin   broadcasting  because  "f  the 
>my  of  manure,  half  tie-  usual  quantity  being  generally 
■ufficient.     Manuring    in    the    drill    did    not,    however, 
luce  better  results  in  the  Bccond  year,  but  ii  was  not 
difficult  to  repeat  the  application  each  year,  sinoe  there 
no  extra   labour.     Tin     method   of   manurij'g  gave 
•  in  the  yield  of  straw.      In  the  dry  season 
of  1911,  tin-  advantage  of  drilling  the  superphosphate  was 
illy   pvident    and    there   appeared    to    bo    sufficient 
rture  l«'tl\  for  germination  and  deoomposition  of  the 
mannrr.     Manuring  in  drills  had  also  usually  a  benefioial 
•  on  the  weight  p  i  bushel  "f  the  grain.     With  sugar- 
in  particular,  drilling  appeared  to  have  a  favour  - 
'  when  broadcasting  had  none,  and  mixtures  of 
superphosphate,  sodium  nitrate  and  40  per  oent.  potash 
applied  without  harmful  effect  on  germination 
and  with  greatly  improved  yield. — W.  H.  P. 

KUrtriciti/     [and     radioarticitt/]  ;      Application     of to 

Jhir..     T.  Thome  Baker.     J.  Roy.  Soc.  Arte,  1913, 

62.  70     7*. 

\\   account   of   the   application   of   high  tension   electric 

currents  to  the  land  by  means  of  overhead  wins  for  the 

purpose   of   increasing   tho   yield   of  crops.     It  is  stated 

tha'  a  man  plants  have  been  recently  supplied 

!■      r  ments  of  Agriculture  of  the  United  States 

and    of    Egypt    for   experimental    purposes  :    for   25 — 30 

d  outlay  is  £200,  but  only  £300  for  an  area 

of  double  the  siae.     Experimental   work  has  also  been 

done  on  the  effect   of  radioactivity,  the  waste  material 

from  the  manufacture  of  radium  being  used,  mixed  with 

ordinary    soil.     Good    results    have    been    obtained    by 

mix  >f  radioactive  material  (2  mgrms.   Ra  per 

ton)  with  10  of  soil  :    with  oonaiderabty  larger  quantities 

the    yield    was    diminished    and    growth   retarded.     Some 

-  were  benefited  to  a  much  greater  degree  than  others  : 

I  results  have  lieen  obtained  with  radishes  and  wheat, 

but  much  leas  marked  improvement  with  cress  j    in  the 

..f   radishes    the   sugar   content    also   was    markedly 

increased.     It    is    stated    that    owing   to    the   successful 

development  of  the  processes  of  Kent  Smith  and  Rolfc 

and  of  Sommer,  comparatively  poor  residues  from  carno- 

tite   could    he   treated   profitably  for  the  extraction  of 

radium,  and  that  the  supply  of  radium  in  the  near  future 

on  a  comparatively  large  scale  was  assured.      The  cost  of 

the    radioactive    treatment    of    the    *oiI    would    be    about 

16s.— 16s.  per  acre.     (See  also  this  J.,  1913,  1165.)— A.  S. 

.Study  of  the   Pemlterton-Kilgore    m/thod  for   rfW.  r//i i nation 
of  phosphoric  arid.     Hibbard.     See  XXIII. 

Patents. 

Superphosphate  ;     Mtlhod    of   manufacturing    double . 

i\  1.   Will  on  and  M.  M.  HatT.  (ittawa,  Canada.     U.S. 
Pat.  1,078,887,  Nov.  18,  1911 

m  is  made  for  adding  pyrophosphoric  acid  to  natural 
phosphate  rock  and  for  the  production  of  "normally 
dry  and  set  double  superphosphates." — F.  Sodn. 

Phosphates  ;  Apparatus  for  converting  mini  nil  rind  artificial 

into  products  soluble   in  citric  acid  and  suitable  for 

use    as    fertilisers.     Lothringer     Portlandzementwerke. 
r.  Tat.  968,936,  Dec.  20.  1910. 

The  discharge  end  of  a  rotary  kiln  opens  directly  into  a 
shaft  furnace,  the  fusion  zone  of  which  is  in  a  constricted 
portion  not  far  below  the  outlet  of  the  rotary  kiln.     The 


material,  preheated  in  the  rotary  bin,  is  melted  in  tha 
shaft  furnace,  it  temperatun  of  1600  C.  or  higher,  by 
means  of  bis  I  flame  and  thi  En  ed  material  How,  down 
a  shoot    to  a    queni  '■  tag   rollers   and 

water  jets.     A   fi 

purifying  material  ["  Crude  oVamm  Treat- 

ment nf  epent  -to  render  it  applicant  directly  as  a 
fertiliser.  E.  Bodin,  H  Dupont,  and  M.  Riom.  Ft. 
I'.n.  160,746,  July  2."..  1913.  Under  Int.  Conv.,  Nov.  6, 
1912. 

The  material  is  ground  to  a  paste  with  water  and  I  hen 
dried  at  100° — 180"  C.  in  a  stroc  of  air,  whereby 

tarry    matters,    naphthalene,    phenolic    compounds,    and 
pari  of  the  sulphur  an-  removed,  leaving  a  product  con. 
taming  cyanides,  ferrO'   and  ferri-cyanides,  thiocyana 
and  some  free  sulphur,  which  can  !"•  applied  directly 
nitrogenous  fertiliser.—  V  s 

Peat  ;    Treatment  of for  usi  us  <i  fertiliser  or  for  other 

loses.     W.  B.  Bottomley.     Fr    Pat.  460,078,  July  5, 
1913.     Dnder  Int.  Conv.,  July  27.  1912. 

See  Eng.  Pat.  17,487  of  1912  ;   this  J„  1913,  878.— T.  P.  B. 
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Diffusion     juice  ;      Acidity     of .     H.      Pellet.      Butt. 

Assoc.  Chim.  Suc'r..  1913,  31,  296—300. 
USING  litmus  paper  as  indicator,  the  acidity  of  normal 
diffusion  juice  expressed  as  H2SO(,  varied  from  3  to  7 
grins,  per  hectolitre.  At  times  the  juice  was  approxi- 
mately neutral  and,  in  one  ease,  a  slightly  alkaline  juice 
was  observed.  Willi  phenolphthalein  as  indicator,  the 
acidities  were  from  4  to  li  times  higher,  and  in  the  author's 
opinion  these  indications  should  not  be  accepted.  When 
beetroots  were  tried  in  Egypt  some  years  ago  the  diffusion 
juice  was  always  alkaline,  notwithstanding  the  purity 
of  the  Nile  water.  Zamaron  also  has  observed  an  alkaline 
beetroot  juice  in  Spain. — L.  .1.  de  \V. 

Reducing  sugars  ;     Xew   method  for  the   determination   of 

small  amounts  of in  the  presence  of  a  large  proportion 

of  sucrose.  H.  Pellet.  Bull.  Assoc,  (him.  Sucr..  1913, 
31,  183—205. 
Is  the  usual  volumetric  or  gravimetric  determination  of 
small  quantities  of  reducing  sugars  in  presence  of  a  large 
quantities  of  sucrose  (e.g.,  in  high-grade  or  refined  sugars )  by 
means  of  Fehling's  solution,  an  appreciable  amount  of 
sucrose  may  be  decomposed,  leading  to  the  precipitation  of 
an  excessive  quantity  of  cuprous  oxide.  Accurate  results 
may  he  obtained  by  using  Fehling's  solution  containing 
a  comparatively  small  amount  of  sodium  hydroxide  and 
heating  at  about  60°  C.  Fehling's  solution  (10  c.c.  =005 
grm.  of  invert  sugar):  (a)  34-64  grms.  of  crystallised 
copper  sulphate  per  500  c.c.  ;  (h)  180  grms.  of  Roehelle 
salt  and  60  grms.  of  sodium  hydroxide  per  500  c.c.  ; 
equal  volumes  of  the  two  solutions  are  mixed  together 
just  before  use.  Standard  solution  of  invert  sugar  (1  e.c.= 
0-005  grm.  of  in\ert  sugar  I      20  of  the  Fehling's  solu- 

tion, 20  c.c.  of  the  sugar  solution  to  be  tested  (containing 
le-s  than  010  grm.  of  reducing  sugars),  and  10  c.c.  of 
water,  are  heated  to  60°— 62°  C.  for  10  mine 
and  the  precipitated  cuprous  oxide  determined,  pre- 
ferably by  adding  50  c.c.  of  cold  water,  filtering 
twice 'through  a  small  filter  previously  moistened  with 
hot  water,  calcining  the  precipitate  in  a  muffle  furnace 
burner  or  alcohol  lamp),  and  weighing  as 
cupric  oxide.  The  conversion  factor  (usually 
determined  by  a  control  test  with  the  standard  invert 
sugar  solution,  and  the  weight  of  copper  retained  by  the 
paper  is  also  ascertained  and  deducted.  For  rapid  work 
the  cuprous  Oxide  may  be  collected  on  a  disc  of  filter 
paper  of  definite  size,  and  the  depth  of  colour  estimated 
by  comparison  with  a  Beriea  of  papers  prepared  with 
increasing  amounts  of  the  standard  invert  sugar  solution 
under  similar  conditions. — J.  P.  O. 
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Reducing    sugars  ;     Action    of   alkali    carbonates    on , 

under   tin    influence   of  heat.     H.    Pellet.     Bull.   Assoc. 
(  Ilhi.  Sncr.,  1913.  31,  317—322. 

Thk  alkalinity  of  juice  after  the  second  carbonatation,  as 
well  as  after  sulpliitation,  is  almost  entirely  due  to  car- 
bonates, and  it  was  found  that  sodium  carbonate  like 
caustic  alkalis  caused  the  destruction  of  reducing  sugar 
with  production  of  a  brown  colour  and  loss  of  alkalinity  on 
concentrating  the  solution.  A  solution  alkaline  to  phenol- 
phthalein  but  neutral  to  litmus  was  found  to  be  still 
capable  of  acting  destructively  on  reducing  sugars. 

— L.  J.  DE  W. 


Betainc  ;  Decomposition  of by  caustic  potash.  Prepara- 
tion of  hydrocyanic  acid  by  the  destructive  distillation  of 
beet  molasses  by  the  Dessau  process.  F.  Albers.  Cheni.  - 
Zeit.,   1913,  37,   1533—1534,   1545—1547. 

The  production  of  hydrogen  cyanide  by  the  Dessau 
process  (see  Eng.  Tat. '7171  of  1895,  this  J.,  1896,  114: 
H.  Ost,  Z.  angew.  Chem.,  1906,  609)  is  based  on 
the  interaction  at  high  temperatures  of  ammonia  and 
methylamines  evolved  in  the  destructive  distillation  of 
waste  beet  molasses  (see  Voerkelius,  this  J.,  1909,  1122). 
In  view  of  the  high  proportion  (about  15  per  cent.)  of 
betaine  in  waste  molasses,  the  author  has  studied  the 
formation  of  amines  from  this  compound  on  heating  with 
caustic  potash,  waste  molasses  being  alkaline  in  reaction. 
When  heated  to  200° — 220°  C.  in  presence  of  potassium 
hydroxide,  betaine  yields  about  J  of  its  nitrogen  in  the 
form  of  trimethylamine,  the  only  volatile  product  formed 
besides  carbon  dioxide.  The  residue  contains  a  compound 
which  forms  a  hydrochloride,  C,H90,N,HC1,  melting  at 
187°— 189°  C,  and  a  platinichloride,(C4H90,N,HCl),  Pt  Cl,. 
The  yield  of  this  compound  (weighed  as  hydrochloride) 
is  50—60  per  cent,  of  the  betaine.  At  300°— 315°  C. 
the  new  compound  evolves  the  whole  of  its  nitrogen 
as  monomethylamine.  When  a  solution  containing 
betaine  and  potassium  hydroxide  is  introduced  drop 
by  drop  into  a  retort  heated  to  500° — 540°  C,  the 
betaine  is  decomposed  entirely  into  volatile  products 
with  the  exception  of  some  carbon  dioxide  fixed  by  the 
alkali.  Trimethylamine  is  formed  (in  relatively  smaller 
amounts  than  at  220°  C.)  together  with  monomethyl- 
amine and  ammonia,  the  last  being  produced  by  decom- 
position of  the  two  amines.  These  three  bases  together 
contain  about  85  per  cent,  of  the  nitrogen  of  the  betaine. 
Part  of  the  remaining  15  per  cent,  is  probably  free  nitrogen 
produced  by  dissociation  of  the  amines  and  ammonia, 
and  is  not  available  for  the  production  of  hydrogen  cyanide. 
A  much  larger  proportion  of  elementary  nitrogen  must  be 
produced  at  the  higher  temperatures  employed  in  the 
Dessau  process.  Besides  nitrogenous  products,  betaine 
yields  at  500° — 540°  C.  considerable  quantities  of  hydrogen 
and  methane  and  some  carbon  monoxide  and  dioxide. 
The  amines  interact  with  hydrogen  to  some  extent  at  this 
temperature,  and  give  rise  to  ammonia  and  methane. 

—J.  H.  L. 


Fucitol.     E.   Votocek  and  R.   Potmesil.     Ber.,    1913,  46, 
3653—3655. 

Fucose  was  prepared  by  Tollcn's  method  (this  J.,  1900, 
160)  from  the  sea-weed,  Fiicus  vesiculosus  (yield  33  grms. 
from  10  kilos,  as  compared  with  3 — 3J  grms.  obtained 
by  Tollens  and  Widtsoe  from  4  kilos,  of  Fucus  serratu^), 
and  was  then  reduced  by  means  of  sodium  amalgam, 
yielding  an  alcohol,  fucitol,  C6H,,05,  m.pt.,  153° — 154°  C, 
which  was  the  optical  antipodc  of  rhodeitol  (this  J., 
1906,  549).  In  presence  of  borax  in  aqueous  solution  its 
rotatory  power  was  [a]  n=+4-7,  and  when  mixed  with 
an  equivalent  quantity  of  rhodeitol  in  hot  alcoholic 
solution,  it  yielded  racemic  fucitol  (d,?-rhodeitol),  m.pt. 
168°— 170°  C— AS. 


Preserving  meat  and  other  food  products  [by  means  of  sugar}. 
Vasseux.     fee  XIXa. 


Patents. 

[Sugar.}     Defecator.     M.  B.  Cresswell,  Des  Moines,  Iowa. 
U.S.   Pat.  1,075,629,  Oct.  14,  1913. 

A  tank  is  divided  by  a  partition  into  a  boiling  compart- 
ment and  a  "  dead-chamber."  The  former  is  fitted  with 
a  heating  system  consisting  of  a  steam  coil  connected  by  a 
valved  pipe  with  a  perforated  tube.  The  jets  of  steam 
from  the  perforated  tube  force  the  syrup  or  juice  from  the 
inlet  end  of  the  boiling  compartment  to  the  further  end 
and  through  an  opening  in  the  partition  into  the  "  dead- 
chamber,"  where  it  encounters  an  inclined  baffle-plate. 
The  heavier  impurities  are  deposited  in  a  pocket  in  the 
boiling  compartment  and  at  the  bottom  of  the  "  dead- 
chamber,"  whilst  the  scum  is  scraped  from  the  surface 
of  the  syrup  at  the  baffle-plate.  The  syrup  returns  as  an 
under-current  from  the  "  dead-chamber  "  to  the  boiling 
compartment.  When  the  current  of  juice  has  been 
started,  the  supply  of  steam  to  the  perforated  tube  is  cut 
off.  The  apparatus  renders  unnecessary  the  use  of 
defecating  agents,  such  as  clav,  infusorial  earth,  or  lime. 

— L.  E. 


[Sugar.]   Evaporator  ;     Finishing .     M.  B.  Cresswell, 

Des  Moines,  Iowa.     U.S.  Pat.  1,075,630,  Oct.  14,  1913. 

The  apparatus  comprises  a  boiling  tank  containing  a  steam 
coil,  and  a  contiguous  skimming  tank  the  bottom  of  which 
is  at  a  higher  level  than  that  of  the  boiling  tank.  An 
opening  in  the  wall  common  to  the  two  tanks  extends  to 
the  bottom  of  the  skimming  tank  and  the  latter  contains 
an  inclined  baffle-plate.  Partially  refined  syrup,  such  as 
that  described  in  U.S.  Pat.  1.075,629  (see  preceding 
abstract)  is  admitted  to  the  boiling  tank  and  preferably 
to  the  level  of  the  bottom  of  the  skimming  tank.  On  being 
heated,  the  syrup  expands  and  part  flows  into  the  skimming 
tank,  carrying  the  scum  with  it.  The  scum  is  scraped  over 
the  baffle-plate  to  a  drain,  and  the  cooled  syrup  returns  as 
an  undercurrent  to  the  boiling  tank,  a  transverse  bar  near 
the  bottom  of  the  opening  serving  to  hold  back  any 
floating  scum. — L.  E 


Sugar  :  Apparatus  for  washing in  centrifugal  machines. 

Sugar    Centrifugal    Discharger   Co.     Fr.    Pat.    460,234, 
July  10,   1913. 

A  fan-shaped  spray  of  water  is  ejected,  from  a  perforated 
nozzle,  against  the  sugar  at  the  rotating  wall  of  the  centri- 
fuge. A  regulating  device  arrests  the  discharge  of  water 
after  a  predetermined  period.  An  automatic  oscillatory 
motion  is  imparted  to  the  perforated  nozzle  in  order  to 
distribute  the  separate  jets  uniformly  over  the  wall  of 
sugar.  The  angular  adjustment  of  the  nozzle  can  be 
altered  so  as  to  adapt  the  vertical  dimensions  of  the  spray 
at  the  wall  of  the  centrifuge  to  the  height  of  the  sugar. 
The  volume  of  water  ejected  can  be  regulated  by  closing 
some  of  the  perforations  by  means  of  an  adjustable  plate. 

-^J.  H.  L. 


Molasses  ,    Process  for  the  desaccharification  of and  the 

boiling  of  si/rups.     A.  Grantzdorfier  and  A.  List.     Fr. 
Pat.  460,192,  July  9,  1913. 

In  the  boiling  of  syrups  a  mixture  of  molasses  with  a 
solution  of  sugar  is  added  after  the  formation  of  grain,  and 
the  boiling  is  then  continued  in  the  ordinary  way.  It  is 
claimed  that  the  quality  of  the  sugar  is  improved  and  that 
the  added  molasses  is  partially  desaccharified. — J.  H.  L. 


Starchy    materials;     Apparatus  for    washing   disintegrated 

.     W.  H.  Uhland  Gcs.  m.  b.  H.     Ger.  Pat.  267,199, 

June  29,  1911. 

The  starchy  material  is  introduced  into  a  perforated 
trough  mounted  above  a  collecting  trough.  Brushes  fixed 
to  rotating  arms  engage  the  inner  side  of  the  perforated 
trough  and  lift  the  material  and  bring  it  under  jets  through 
which  the  washing  water  is  delivered.  The  collecting 
trough  is  divided  into  compartments.  Water  is  delivered 
to  the  jet  above  the  first  compartment,  from  which  thi 
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washed  tnaterial  is  withdrawn,  but  the  jets  above  the  other 
compartments  are  supplied  with  washing  water  with- 
dran  n  from  the  prcocding  compartments.     A.  S. 

Fermentable sugar*  ;  /v  'luring .    Standard 

Alcohol  Co      IV    Pal     160,084,  July  7.    1913.     I  ndi  - 
Int.  Conv.,  July   16,   1912. 

St*U.S.  Pat.  1,056,161  of  1913;  thisJ.,  1913,441.-  T.F.B. 

from      cellillost  .     Profess      for      producing . 

Standard  Alcohol  Co.     IV    Pat.  460,085,  July  7,  1013. 
I'n.l  ir  Int.  Conv.,  July   15,   1912, 

1      6,162  of  1913;  this  J.,  1913,441.— T.F.B. 

'.i/i/i  sugars;  Process  for  producing .   Standard 

Uoohol   Co.     I'i     Pal      160,086,  Jul]    7.   1013.     Under 
Int.  Conv.,  July  15,  1912, 

-   Pat.  1,056,163  of  1913;  this  J.,  1913,441.— T.  K.  B. 

Apparatus  foi  dissolving  sugai  and  other  substances.     Gar. 
Pat.   266,335.     8      I 

Application  of  the  waste  (torn  tugar  refineries  in  Iht  manu- 
facture of  artificial  Portland  cement.     Fr.  Pat,  460,438. 

IX. 


XVIIL— FERMENTATION   INDUSTRIES. 

Maltose  of  beer  yeast  ;    Conditions  of  activity  of  the . 

//.  Action  of  maltast  on  a-methylglucoside,  and  the 
affinity-constant  of  the  enzyme.  P.  Rona  and  L. 
Uiohaelis.  Biochem.  /.its..'  1913,  58.  148—167.  (See 
also  tins  J  ,  1918,  1123.) 

l'n  k  i mxymeoi  bottom  fermentation yeasl  which hydroly sea 
a-methylglucoside,  exerts  its  maximum  activity  in  solu- 
1  almost,  if  not  quite,  the  sain,   ionic  concentration 
I,-.,,  lies  bet*  id 6-6)  as  the  optimum  already  found 

for  the  hydrolysis  of  maltose  (Joe.  rit.).  The  affinity- 
oonstent  oil  the  ensyme  with  respect  to  a-methylglucoside 
i-  1 11.  a  valui  appreciably  lower  than  that  [viz  .  00)  found 
for  invertaae  with  respect  to  sucrose  (see  Uichaelis  and 
Ifenten,  this  J.,  1913,  442).—,!.  H.  L 

fermentation  without  sugar.  XIII.  Formation  of 
aldehyde  during  the  fermentation  of  hexoses  and  the  so- 
called  auto-fermentation.  C  Neoberg  and  J.  Kerb. 
Biochem.  Zeite.,  1913,  58,  168—170.  (See  also  this  J. 
1912,  893;   1913,   102,  620,  803.) 

The  quantity  of  acetaldehyde  produced  by  alcoholic 
fermentation,  even  in  presence  of  zinc  chloride  (see  rlosty- 
tschew,  this  J„  1912,  563,  741  ;    1913,  207)  amounts  to 

05 — 0-2  per  cent,  of  the  Bugar  fermenti  d,  and  does 
OOl  justify  the  theory  that  the  whole  of  the  alcohol  is 
formed  by  reduction  of  aldehyde.     There  is  no  proof  that 

nil  quantities  of  aldehyde  found  are  derived  solely 
from  decomposed  sugar.  The  experiments  of  Kostytschcw 
on  the  reduction  of  aldehyde  to  alcohol  by  yeast  are"  inexact 
of  method,  such  as  the  use  of  sodium 
bisulphite  for  the  separation  of  aldehyde  from  alcohol. 
Aldehyde  can  be  accurately  titrated  in  presence  of  alcohol 
by  Ripper's  method  (see"  this  J..  1901,  2SS),  and  the 
alcohol  can  be  determined  bv  the  method  of  Nicloux  (sec 
this  J.,  1S97,  473,  566).— J.'H.  L. 

Alcoholic   fermentation;     Influence    of   mercuiy    on . 

P.  Nottin.  Comptes  rend.,  1913,  157,  1005 — 1008. 
Oohtact  of  mercury  with  fermenting  wort  retards  fer- 
mentation but  increases  the  yeast  crop  produced.  The 
former  effect  is  due  to  the  formation  of  minute  quantities 
of  mercury  salts,  and  the  latter  to  a  physical  action  of  the 
metal  in  preventing  supersaturation  of  the  liquid  by- 
carbon  dioxide  as  the  result  of  which  reproduction  of  the 
yeast  proceeds  more  freely. — J.  H.  L. 


Hop    bitter    substances;     Determination    of-        by 
extraction     with     carbon     tetrachloride.      R.    Si 
Woeh.   Bran.,   1913,  30,  010. 

'I'm:  minced  hop  an  treated  with  carbon  tetrachloride 
as  previously  described  (thi  J.,  1913,  442),  save  that 
extraction  is  continued  lot  2A  hours  to  insure  complete 
solution  of  the  bitter  substances  in  the  ease  of  moist  hops 
The  titration  is  ell,  .i,  d  with  phi  nolphthalein  at  indicator. 

The  tiist  portion  (8  -  I  grins.)  oi  the  mini  i  d  hop  b the 

minoing  machine  is  used  foi  determining  the  moisture  by 
drying  for  3  hours  at  105°C.  A  portion  of  the  bull  oi 
the  mineed  material  is  also  usi  d  for  .i  moisture  di  termini 

tion,  the  value  found  being  employed  in  calculating  the 

perccntaee  of  bittei     uhstane        ie| I  to  tin    dry  hops. 

— L.  E. 

Sulphurous    anhydridi     in    wines;     /  on    of   thi 

Mai—.     L.     Levy.      Ann.    Falsif.,    Ill  1 1!,   6,  596. 
A  mixti  Ki-:  of  60  0.0.  of  the  wine  and  2  gnus,  of  barium 
dioxide   is  allowed  to   stand  overnight    in   a   stoppered, 
conical  Bash  of  about  160  cc.  capacity,  then  treated  with 
hydrochloric  acid  until  no  moo  olved,  and  then 

with  ammonium  chloride.  After  heating  to  boiling,  the 
precipitate  is  filtered  off,  washed  with  a  dilute  solution 
of  ammonium  chloride',  dried  and  ignited.  The  differ)  nee 
between  the  weight  of  this  precipitate  and  that  of  the 
barium  sulphate  corresponding  to  the  sulphuric  acid 
originally  present  in  50  cc  of  the  wine,  multiplied  by  0-25, 
represents  the  amount  t,f  sulphurous  anhydride  in  50  co. 

— L.  E. 

Biochemical  synthesis  of  glucoside-s  of  polyhydric  alcohol*  ; 
a-iilurosides  of  glycerol  and  glycol.  Bourquelot  and 
Bridel.     See  XX. 

Ferro-    and  ferricyanidf    salts    of   betaine.     [Isolation    of 

belaine  front  molasses  residues.]    Roeder.     See  XX. 

Patents. 

Sti  i  ilisalion  or  purification  of  wines,  beers  and  othu  similar 

fermented  liquids;    Process  and  apparatus  for  the . 

A.  Shelmerdine  and  F.  C.  Lewis.  Fr.  Pat.  400,487, 
July  17,  1913. 
The  liquid  passes  along  one  or  more  tubes,  preferably  of 
glass,  in  which  electrodes  are  inserted  at  relatively  lorn.' 
distances.  An  alternating  current  of  very  high  E.M.F. 
'e.g.,  3000  volts)  is  employed.— J.  H.  L. 

Grain  ;     Treatment    of tn    the    production    of    malt. 

R.    E.   Chichester.     Fr.   Pat.   460,858,   July  29,   1913. 
Under  Int.  Conv.,  Aug.  2,  1912. 

See  Eng.  Pat.  17,904  of  19J2  ;  tins  J.,  1913,  804.— T.  F.  B. 

Colouring  matte)  suitable  for  alimentary  and  otlxt  products. 
Fr.  Pat.  400,441.     See  IV. 


XIXa.— foods. 

Benzoic  acid  ;    Detection  and  determination  of in  milt 

and  cream.     E.  Hinks.     Analyst,  1913,  38,  55.3-  568. 

Qualitative.  25  cc.  of  milk,  or  10 — 20  grms.  of  cream,  are 
heated  with  an  equal  volume  of  concentrated  hydro- 
chloric acid,  as  in  the  Werner-Schmidt  method  for  the 
estimation  of  fat,  until  the  precipitated  curd  is  com- 
pletely dissolved.  The  mixture  is  cooled  and  shaken 
with  25  cc.  of  a  mixture  of  methylated  ether  (1  vol.)  and 
petroleum  spirit  (2  vols.).  The  ethereal  solution  is 
separated,  1  drop  of  ammonia  solution  added,  then  5  CC 
of  water.  The  mixture  is  shaken,  the  aqueous  layer 
separated,  heated  for  a  few  minutes  on  the  water-bath  to 
expel  excess  of  ammonia  and  tested  for  benzoic  acid  with 
ferric  chloride  in  the  usual  manner. 

Quantitative.  The  same  quantities  of  milk  or  cream 
and  acid  as  above,  are  heated  under  a  reflux  condenser. 
The   mixture   is  cooled  and  extracted   three   times  with 
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30  c.c.  of  a  mixture  of  equal  volumes  of  ether  and  petro- 
leum spirit.  The  ethereal  extracts  are  made  alkaline  with 
ammonia  solution,  10  c.c.  of  water  added,  and  the  mixture 
shaken  ;  the  aqueous  layer  is  separated,  and  the  alkaline 
extraction  is  repeated  twice.  The  bulked  aqueous  extracts 
are  acidified  with  hydrochloric  acid  and  extracted  3  times 
with  mixed  ether  and  petroleum  spirit  as  before.  These 
final  extracts  are  allowed  to  evaporate  spontaneously,  and 
the  residue  dried  to  constant  weight  (24  hrs.)  in  a  "desic- 
cator. The  benzoic  acid  is  then  volatilised  by  heating  at 
100°  C.  (an  hour  or  two)  the  loss  in  weight  represent ing 
the  amount  present.  The  method  gives  a  close  approxi- 
mation to  accuracy  in  the  second  place  of  decimals.  The 
presence  of  boric  acid  does  not  interfere  with  the  method, 
which  has  also  been  applied  to  butter.  Butter  may  be 
treated  direct  as  in  the  case  of  cream,  or  the  aqueous 
portion  may  be  separated,  the  fat  shaken  several  times 
with  hot  sodium  bicarbonate  solution,  and  the  mixed 
washings  and  aqueous  portions  digested  with  hvdrochloric 
acid.— E.  W.  L. 

Preserving  meat  and  other  food  products  ;    Practical  and 

economical    method    of [by    means    of  sugar].     A. 

Yasseux.  Bull.  Assoc.  Chim.  Sucr.,  1913,  31,  180—182. 
Good  results  have  been  obtained  by  the  author  in  the 
preservation  of  meat  by  covering  with  powdered  sugar. 
Dming  the  first  few  days  of  the  treatment,  water  is 
absorbed  by  the  sugar  ;  the  resulting  syrup  is  drawn  off 
and  re-crystallized.  When  the  syrup  has  drained  away, 
the  meat  is  again  sprinkled  with  powdered  sugar,  after 
which  it  may  be  preserved  indefinitely  with,  it  is  stated, 
no  alteration  in  quality.  Fish  may"  be  treated  in  the 
same  manner. — J.  P.  0. 

Lard  ;     Detection    of   beef   and    mutton  fats    ir .     A. 

B6mer.  Z.  Unters.  Nahr.  Genussm.,  1913,  26, 559—618. 
The  method  is  based  upon  the  differences  in  the  m.  pts. 
of  the  characteristic  glycerides  of  lard  and  of  beef  and 
mutton  fats  as  compared  with  the  m.  pts.  of  the  respective 
fatty  acids.  The  difference  between  the  m.  pt.  of  a- 
palmito-distearin  from  lard  and  its  separated  fatty  acids 
is  5-2°  C,  whilst  in  the  case  of  the  /3-palniito-distearin  of 
beef  and  mutton  fats  the  difference  is  only  0-1°  C.  Fifty 
grms.  of  the  melted  lard  are  dissolved  in  50  c.c.  of  ether 
and  crystallised  at  about  15°  C.  The  crystals  are  pressed 
between  filter  paper,  recrystallised  from  50  c.c.  of  ether 
and  again  dried  with  filter  paper.  In  the  case  of  pure 
lards  the  glycerides  thus  obtained  usually  melt  at  03°  to 
64°  C,  whilst  those  from  lards  containing  beef  fat,  etc. 
have  usually  a  lower  m.  pt.  Should  the  m.  pt.  be  below 
61°  C.  the  recrystallisation  must  be  repeated  until  the 
m.  pt.  is  above  61°  C.  In  the  case  of  soft  oily  lards  a 
mixture  of  3  to  4  parts  of  ether  with  1  part  of  alcohol  or 
anhydrous  acetone  is  useful  for  the  first  crystallisation. 
The  fatty  acids  are  separated  from  part  of  the  deposit, 
and  the  m.  pts.  of  the  glycerides  and  fatty  acids  simul- 
taneously determined.  In  the  case  of  glycerides  melting 
between  61°  and  65°  C.  a  lard  must  be  regarded  as  adul- 
terated with  beef  or  mutton  fat  or  with  hydrogenated  oil 
when  the  m.  pt.  of  the  glycerides  added  to  twice  the 
difference  between  the  m.  pts.  of  the  glycerides  and  their 
fatty  acids  is  lower  than  71°  C.  With  glycerides  melting 
between  60°  and  61°  C.  the  presence  of  foreign  fat  is  certain 
when  the  difference  between  the  m.  pts.  is  less  than  5°  C. 
and  with  glycerides  melting  from  65°  to  68-5°  C.  when  the 
difference  is  less  than  3°  C.  For  the  detection  of  hardened 
(hydrogenated)  oils  the  method  may  be  used  in  conjunction 
with  the  phytnsteryl  acetate  test.-^-C.  A.  M. 

Coffee;     Investigations    on .     T.     Rozsenvi.     Chem.- 

Zeit.,  1913,  37,  1482—1484. 
To  determine  the  proportion  of  adulterant  (cereals)  added 
to  ground  coffee,  advantage  may  be  taken  of  the  fact  that 
coffee  ash  is  strongly  alkaline  wherea.-.  that  of  cereals  is 
almost  neutral.  The  alkalinity  of  the  ash  from  five  samples 
(Portorico,  Mocca.  Ceylon,  Santos,  Domingo)  closely 
averaged  50  c.c.  of  A'/l-acid  per  100  grms.  of  roasted  coffee, 
that  of  various  substitutes  under  the  same  conditions, 
about  1  c.c.     The  ash  in  the  five  samples  amounted  to 


between  4-06  and  4-80  per  cent.     Artificial  mixtures  gave 
tin-  following  alkalinities  : — 


50%  barley  :  24-5  c.c. 

25%  malt  :  37-6    ,, 

.    50%  rye  :  25-0   ,, 

20%  Ceylon    +   80%  barley  :     8-5   ,, 

"     Santos    +   90%  ,,  :     4-9   „ 


50%  Mocca    + 

75%        ..         + 
50% 


10° 


The  unground  roasted  beans  can  be  extracted  fairly- 
well  with  water  for  the  manufacture  of  coffee  extract, 
and  the  exhausted  beans  dried,  glazed,  and  sold  for  fresh 
coffee.  In  this  treatment  the  coffee  loses  10  per  cent, 
in  weight  and  40  per  cent,  of  its  ash,  and  the  adulteration 
is  detected  by  the  determination  of  the  latter. — W.  R.  S. 

Chicory;    Detection    of in   decoctions   of  chicory   and 

coffee.     C.  H.  La  Wall  and  L.  Forman.     Amer.  J.  Pharm., 
1913,  85,  535—538. 

The  determination  of  the  cupric-reducing  power  affords  a 
means  of  detecting  the  presence  of  chicory  in  coffee  (see 
Tatlock  and  Thomson;  this  J.,  1910,  138).  The  extrac- 
tives of  roasted  coffee  contain  from  1-92  to  2-64  per  cent, 
of  reducing  sugars  whilst  the  extractives  of  roasted  chicory 
contain  from  25-2  to  27-7  per  cent.  Therefore,  when  the 
extractives  of  a  coffee  decoction  yield  more  than  3  per 
cent,  of  their  weight  of  reducing  sugars  the  presence  of 
chicory  is  indicated.  The  addition  of  cane  sugar  to  the 
coffee  does  not  affect  the  results  and  its  presence  may  be 
detected  by  a  polarinietric  examination. — W.  P.  S. 

Patents. 

Milk  ;    Sterilisation  of .     A.  Shelmerdine,  Liverpool. 

Eng.   Pat,   26,743,  Nov.   21,   1912. 

The  milk  is  passed  at  a  temperature  of  50° — 65'  C.  through 
a  glass  tube  of  J — 1  in.  diam.,  and  during  its  passage  is 
subjected  to  the  action  of  an  alternating  current  of  about 
1-5  kilowatts  and  3000  volts.  The  electrodes  are  placed 
at  distances  of  from  12  to  20  in.  on  enlarged  parts  of  the 
tube.  The  milk  passes  under  the  edge  of  each  electrode 
and  taps  or  plugs  are  provided  for  emptying  the  enlarged 
parts,  when  required.  Modified  forms  of  the  apparatus 
are  also  described. — W.  P.  S. 

Fruit ;     Process    of   preserving    uncooked .     W.     P. 

Thompson,    Liverpool.     From    R.     Oliver,     Marseilles. 
Eng.  Pat,  5999,  Mar.   11,   1913. 

The  fruit  is  immersed  in  a  solution  containing  about  1  kilo, 
of  crystallised  sodium  bisulphite  per  100  litres  of  water  ; 
3  kilos,  of  sodium  chloride  may  also  be  added.  If  it  is 
desired  to  preserve  the  fruit  for  more  than  1  year,  it  is, 
after  this  period,  immersed  in  a  1  per  cent,  solution  of 
sulphur  dioxide.  For  apricots  and  peaches,  a  dilute 
solution  of  calcium  sulphite  may  be  employed. — W.  P.  S. 

Coffee    extract ;     Process   of   making .     J.    T.    Davis, 

Assignor  to  Davis  Oil  Refining  Co.,  San  Francisco,  Cal. 
U.S.  Pat.  1,079,474,  Nov.  25,  1913. 

Geound  roasted  coffee  is  extracted  with  water  at  a  tem- 
perature not  exceeding  170°  F.  (76°  C.)  and  the  extract  is 
evaporated  below  170°  F.  and  under  reduced  pressure. 

— W.  P.  S. 


Milk  ;     Process    and    apparatus  for    sterilising .     A. 

Shelmerdine.     Fr.  Pat.  460,315,  June  13,  1913.     Under 
Int.  Conv.,  Nov.  21,   1912. 

See  Eng.  Pat.  26,743  of  1912 ;  preceding.— T.  F.  B. 

Flour;     Process  for    ageing    and    bleaching .     J.    A. 

Wesener.     Fr.  Pat.  460,776,  July  26.  1913.  . 
See  U.S.  Pat.  1,071,977  of  1913;  this  J.,1913,957.— T.  F.  B. 

Coffee    extract ;     Process  for  producing    a .     K.    von 

Yietinghoff.     Fr.  Pat.  460,949,  July  S,  1913. 
See  Eng.  Pat.  10,262  of  1913  ;  this  J.,  1913,  804.— T.  F.  B. 
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Cu  XIXb.— WATER  PUR1I- ICA  I  H  >.\  ;  SANITATION 


bstitutes  and  process  f"r  malting 
them.  J.  H.  Kollogg.  Pi  I'.'.  W0.978,  July  ■'"• 
1913. 

O.S     Pats.     L.069,266,     1,069,266,     1,069,267,    and 
1,069,268  oi  1913  ;   this  J.,  1913,  880.     T.  K.  B. 

wring  matter  suitahU  for  alimentary  and  other  prod 
Fr.   Pat.    160,441.     Si     IV 


XIXb —WATER    PURIFICATION  ; 
SANITATION. 

Oxygen  in  u-ni,  r .    Winkler's  method  for  tht  determination 

0f ;     tht   effect   of   nilnt.    and    its   pr,  v.  ntion.      F.    E. 

Bale  and  1  W.  Melia.  •).  In-l.  Eng.  them.,  1013,  5, 
976- '.'so 
Winkler's  method  (this  J.,  1889,  727)  gave  sufficiently 
accurate  results  in  presence  of  inch  quantities  of  nitrite 
as  an-  ordinarily  present  in  waters.  The  disturbing  effect 
of  larger  quantities  of  nitrite  was  satisfactorily  counter- 

.  d  by  the  addition  ol  sodium  acetate  crystals  or  a  strong 
solution  of  potassium  acetate  to  neutralise  the  hydro- 
chloric aciil  before  exposing  the  solution  to  the  air. — A.  S. 

Patents. 

Artificial   zeolites  and  other  compounds   used  for  softening 

water  ;    Apparatus  for  cleansing  or  r,  vivifying and 

Jot  other  like  chemical  treatment*.  F.  R.  Webb.  Randals- 
lietand.  Eng.  Pat.  27.415,  Nov.  28,  1912. 
The  supply  of  water  is  cut  off  from  the  chamber  containing 
the  bed  of  artificial  zeolites  and,  when  the  level  of  the 
water  has  sunk  to  the  upper  surface  of  the  bed,  the  outlet 
i- al  o  closed.  A  10  per  cent,  solution  of  sodium  chloride  is 
then  admitted  anil  after  passing  slowly  through  the  bed  of 
zeolites,  is  discharged  through  a  pipe  fitted  with  a  valve 
controlled  by  a  rocking  lever  ;  one  arm  of  this  lever  is 
hollow  and  through  it  the  liquid  passes  into  a  ball  pro- 
vided with  an  adjustable  orifice.  When  the  level  of  liquid 
in  the  chamber  sinks  to  the  surface  of  the  zeolite  bed  this 
ball  empties,  the  arm  tilts,  and  a  valve  on  the  water 
supply  pipe  is  opened  so  that  the  chamber  is  filled  to  a 
definite  level.  The  ball  then  fills,  the  lever  falls  over  and 
the  chamber  is  emptied,  whilst  the  water  supply  is  out  off. 
These  operations  are  repeated.  The  lever  also  operates  a 
ratchet  wheel,  so  that  after  the  reagent  has  been  removed 
by  the  alternate  rilling  and  emptying  of  the  chamber,  the 
lever  arm  becomes  fixed  and  water  is  allowed  to  flow 
through  the  bed  until  the  latter  is  completely  cleaned. 

— W.  P.  s. 

Filtering  with  sand  or  gravel ;    Vessel  for designed  for 

the   purification    of  residuary   waters   charged    with  fatty 

materials   or    natural    waters   charged    with    iron    salt    in 

solution.     Puech,    Chabal    et    fie.,    Paris.     Eng.    Pat. 

April  25,  1913.     Cnder  Int.  Conv..  Nov.  19.  1912. 

Two  series  of  perforated  pipes  are  arranged  in  the  filtering 
vessel,  one  below  and  the  other  above  the  layer  of  sand  or 
gravel.  Air  is  forced  periodically  through  the  lower  pipes 
in  order  to  cleanse  the  filtering  material,  whilst  a  con- 
tinuous supply  of  air  under  pressure  is  introduced  into  the 
water  through  the  upper  pipes  so  that  fatty  substances 
tied  to  the  surface  and  prevented  from  coming  into 
contact  with  the  sand  or  gravel. — W.  P.  S. 


Sewage  and  the  Ukt  .     Apparatus  for  purifying .     P. 

Bunzel.     Cothen.     Germany.     I'.S.      Pat.      1,079,391, 
Nov.  J.",.   1913. 

A  mmbf.r  of  settling  tanks  communicate  through  hori- 
zontal sliding  valves  with  sludge  conduits  below.  The 
latter  are  fitted  with  removable  ends  for  discharging  the 
sludge  :  the  water  separated  from  the  sludge  collects  in  a 
!se   channel.     Means   are   provided   for  supplying 


wati  i  !•>  i  hi  .  ■  ■  iduil    afb  i  has  been  di  -  hat 

and  tie-  .  :  re  replai  od  before  the  %  alvi     an    n 

opened     W.  I'.  s. 

SewaQt  disposal.     I.    T.   Loot,  Reading,   Pa.,  a  lignor  to 

■Ul  MM  ..'  I V  n    N  --it.       I    8 

Pat.    1,079,669,   Not.  25,   1913 
Sewai.i.  i-  separated  into  two  portions,  one  liquid  and  the 
other  containing  a  1  n lt  1 1  percentage  of  solids;    the  1 
portion  is  conducted  t"  a  i  losed  septic  tank  where  it  under - 
liquefaotion.     The  effluent   from  the    eptic  tank  is 
mixed   \ntli  ih.-   liquid   portion  oi   the   sewage 
mixture  is  subjected  to  an  oxidising  treatment. — \\.  P.  S. 

Clarification  nf  efflu,  nit  .    Process  for  the .     F.  Wellon- 

siek.  tier.  Pat.  266,998,  Jan.  Is,  1913. 
The  effluent  is  treated  tir-t  with  an  alkaline  solution  of  t  he 
humic  substances  separated  from  the  waste  lyes  from  tin- 
manufacture  of  ecllulose  from  straw  or  wood,  and  then 
with  basic  or  acid  salts  or  other  precipitants,  eg.,  milk  of 
lime  or  aluminium  sulphate. — A.  S. 

Combustible     matter;      Extracting     or     sorting from 

tefusc.  G.  Hidoux  anil  ,1.  Bemheim,  Pans.  Eng.  Pat. 
6998,  March  22,  1913. 
After  separating  any  very  large  pieces,  the  refuse  is 
passed  through  a  pair  of  crushing  rolls  and  then  over 
a  vibrating  sieve,  the  distance  between  tin-  wins  of  the 
sieve  being  twice  that  between  the  rolls.  It  is  stated 
that  the  combustible  material  is  only  flattened  out  by  the 
rolls  and  remains  on  the  sieve  whilst  the  incombustible 
material  is  crushed  and  passes  through.  Several  pans  •  f 
rolls  and  sieves  are  used  in  succession,  each  succeeding 
pair  of  rolls  being  set  closer  together  and  each  succeeding, 
sieve  having  smaller  meshes. — W.  II.  C. 

Liquid-*;     Apparatus  for  sterilising .     J.    .S.    Forbes, 

Philadelphia,  U.S.A.  Eng.  Pat.  9976,  April  28,  1913. 
Three  cylindrical  vessels  are  arranged  one  within  the  other, 
with  narrow  intervening  spaces;  the  upper  edges  of  the 
\  i  ssels  are  flanged  and  fit  one  over  the  other,  the  innermost 
vessel  being  the  tallest.  The  outer  vessel  is  provided 
with  a  central  tube  extending  through  the  bottom  and 
central  tubes  in  the  other  vessels  fit  over  the  first  tube. 
The  liquid  is  delivered  from  a  constant  level  device 
into  a  funnel  which  conducts  it  into  the  space  between 
the  central  tubes  of  the  inner  vessels;  it  then  passes 
through  the  space  between  the  walls  of  these  vessels 
to  a  heater,  overflows  from  the  latter  and  is  conducted 
to  the  space  between  the  outer  vessel  and  the  next  inner 
one,  finally  passing  up  the  inner  central  space  and  escaping 
through  the  central   tube. — W.  P.  S. 

Liquids;   Method  of  purifying  and  sterilising .     G.  W. 

Swinburne,  East  Orange,  N.J.,  Assignor  to  Sterilisation 
Co.  U.S.  Pat.  1,079,377,  Nov.  25,  1913. 
Sewage  or  other  liquid  containing  a  chloride  is  passed 
through  an  electrolysing  apparatus  and  is  then  allowed 
to  remain  at  rest  until  the  products  of  the  electrolysis 
have  acted  on  the  liquid. — W.  P.  S. 

Liquids  ;    Apparatus  for  sterilising by  means  of  ultra- 
violet rays.     O.  Linker.  Leipzig,  Germany.     I  >.   Pat. 
1,079,-503,  Nov.  25,  1913. 
The   tube   convevim:   the   liquid   to    be   sterilised   pat 
through  a  central  passage  extending  throughout  the  length 
of  a  mercury-vapour  lamp:    one  end  of  the  tube  is    thin 
turned  backwards  in  the  form  of  a  spiral  round  the  outer 
wall  of  tin-  lamp.     The  tube  is  out   of  contact   with  the 
walls  of  the  lamp  and  is  seal,  d  into  each  i  nil  of  tin-  pass 
so  that   a  dead-air  space   is  provided   between  the  inner 
wall  of  the  lamp  and  the  tube.— W.  1'    S 

Preparing  nitrous  compound*  from   mixtures  of  petroleum 
and  tar.     Fr.  Pat.  460,2Si.i.     See    IIa. 
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XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Belladonna  plants  ,    Individual  variation  in  the  alkaloidal 

content   of .     A.    F.    Sievers.     J.    Agric.    Research. 

1913,  1,  129— U(i. 

So  far  as  the  percentage  of  alkaloids  present  in  belladonna 
leaves  and  the  quantity  of  material  available  were  con- 
cerned, the  best  time  for  picking  the  leaves  was  from  the 
period  of  flowering  till  the  early  berries  began  to  ripen. 
There  appeared  to  be  no  relation  between  the  appearance 
of  the  plant  and  the  alkaloidal  content  of  the  leaves. 
The  variation  of  the  percentage  of  alkaloids  in  the  leaves 
of  different  plants  was  very  large.  A  number  of  plants 
with  leaves  rich  in  alkaloids  in  one  season  were  found  to 
have  equally  good  leaves  in  the  following  season.  The 
same  held  with  regard  to  plants  with  leaves  of  a  low 
alkaloidal  content. — F.  Shdn. 


Strychnine;  Some  non-acid  oxidation  -products  of — — . 
H.  Leuchs  and  G.  Schwaebel.  Ber.,  1913,  46,  3693— 
3699. 

Solid  permanganate  and  a  solution  of  strychnine  in 
chloroform  were  added  slowly  to  a  large  volume  of  acetone 
at  15° — 20°  C.  The  sludge  was  treated  with  a  solution  of 
ammonium  chloride.  The  ammoniacal  aqueous  liquor  was 
separated,  acidified  and  extracted  with  chloroform. 
The  acid  oxidation  products  were  removed  by  means  of  a 
solution  of  potassium  bicarbonate.  The  chloroform 
on  evaporation  left  a  resinous  residue,  which  after  pro- 
longed boiling  with  benzene  became  powdery.  This  was 
crystallised  from  alcohol,  from  which  it  separated  in  clear 
domed  prisms,  C19Hj804N2,  which  melted  with  decom- 
position at  320°  C.  The  benzene  solution  wis  treated 
with  light  petroleum  and  the  precipitate  dissolved  in 
hydrochloric  acid  and  mixed  with  methyl  alcohol.  On 
recrystaUisation  from  alcohol  it  had  the  composition, 
<'I!5H1903N\t'l.H20,  and  melted  at  296°— 300°  C.  with 
decomposition.  The  corresponding  base  appeared  to  be 
readily  soluble  in  water.  The  manganese  dioxide  sludge 
was  also  treated  with  sulphur  dioxide  in  the  presence  of 
chloroform.  After  removal  of  the  acids  by  means  of 
potassium  bicarbonate,  a  crystalline  product  was  isolated 
from  the  chloroform.  This  crystallised  from  alcohol  in 
light  yellow  leaflets  having  the  composition,  CtJRtfiJS„ 
and  melting  with  decomposition  at  252° — 255°  ~C.  All 
the  above  substances  had  a  bitter  taste  and  gave  the 
characteristic  strychnine  reaction  with  chromic  acid. 

— F.  Shdn. 


Physoxtigmine.  1.     F.  Straus.     Annalen,   1913.  401,  350 — 
376.     (See  also  this  J.,  1912,  509.) 

The  gold  salt  of  physostigminc  melted  with  decom- 
position at  163° — 165°  C.,  and  the  platinum  salt  at  lo0°  C. 
Eseroline  benzoate  crystallised  from  ether  in  characteristic 
rosettes,  m.pt.  155° — 156°  C.  Eseroline  was  obtained 
by  the  distillation  of  physostigminc  in  a  high  vacuum. 
Eseroline  methiodide  was  converted  by  a  special  method 
into  the  ammonium  base,  which  was  heated  to  above 
200°  C.  in  a  vacuum.  A  solid  distilled  over  which  was 
purified  by  crystallising  from  ether.  The  substance, 
which  was  styled  physostigmol,  had  the  composition, 
CnH11ON,  and  melted  at  107-5— 108°  C.  It  was  phenolic 
in  character  and  contained  one  methyl  grouping  attached 
to  the-  nitrogen  atom.  During  the  distillation  of  the  above 
ammonium  base  tri-  and  dimethvlamine  were  produced. 

-F.  Shdn. 


Glycosides   of  polyhydric  alcohols  ;    Biochemical  synthesis 

of ;      a-glucosides    of    glycerol     and     glycol.      E. 

Bourquelot  and  M.  Eridel.     Comptes  rend.,  1913,  157, 
1024—1027. 

W'hex  aqueous  solutions  containing  dextrose  together 
with  glycerol  or  glycol  arc  treated  with  o-glucosidase  (see 
this  J.,  1913,  251,  762),  synthesis  of  a-glycerylglucosidee 
and    a-glycylglucosides   slowly   takes   place.     The    higher 


the  concentration  of  glycerol  or  glycol,  ceteris  paribus, 
the  longer  is  the  time  required  for  the  attainment  of 
equilibrium  ir  the  solution,  and  the  greater  is  the  quantity 
of  glucosides  produced.  The  activity  of  a  glucosidase  is 
ill  st roved  by  30  per  cent,  aqueous  sclutions  of  monohydric 
alcohols  {he.  cit.)  and  by  60  per  cent,  solutions  of  glycol, 
whdst  gljxerol  has  no  injurious  action  even  at  a  concen- 
tration of  90  per  cent. — J.  H.  L. 


Essential  oils,    Constituents  of .   Calamus  oil.     F.   W. 

Semmler  and  K.  E.  Spornitz.     Ber.,  1913,  46,  3700— 

3707. 
A  small  sample  of  calamus  oil  with  the  following  characters, 
b.  pt.  55°— 170°  C.  at  12-5  mm.,  sp.  gr.  0-9569  at  20°  C, 
iid=1-5070,  od=+20°,  was  fractionated.  A  fraction 
was  separated  boiling  between  150° — 160°  C.  at  13  mm., 
which  gave  an  acetate,  Cl7H„600,  with  the  characters, 
b.  pt.  155°— 163°  C.  at  12  mm.,  sp.  gr.  0-9727  at  17°  C, 
nD=  1-51004  and  aD=+4°.  In  a  larger  quantity  of 
Russian  calamus  oil,  pinene,  camphene  and  camphor  were 
detected.  The  bicyclic  sesquiterpene,  calamene  (a  naph- 
thalene derivative),  was  also  separated  and  purified.  Its 
characters  were  :  b.  pt.  123°— 126°  C.  at  10-5  mm.,  sp.  gr. 
0-9224  at  20°/19°  C,  oD=  +  5°,  nD=l-50572.  When 
reduced  with  hydrogen  in  the  presence,  of  platinum,  an 
optically  inactive  hydrocarbon,  C15H28,  was  produced 
which  boiled  at  123°— 125°  C.  at  10  mm.  A  higher 
fi  act  ion  of  the  oil  had  the  characters  :  b.  pt.  150° — 160°  C. 
at  13  mm.,  sp.  gr.  0-96115  at  28°  C,  nD=l-509S,  ana 
appeared  to  be  a  sesquiterpene  alcohol,  C1SH210,  which 
■:ould  not  be  esterified  owing  to  the  readiness  with  which 
water  split  off,  with  formation  of  a  hydrocarbon  C]5H22, 
the-  characters  of  which  were  :  b.  pt.  136° — 143°  C.  at 
15  mm.,  sp.  gr.  0-9324  at  20°/19°  C  ,nD=l-52317,  aD=+6°. 

— F.  Shdn. 


CilroneUa   oil;    Transformation  of into  rose  oil.     P. 

Barbier  and  R.   Locquin.     Comptes  rend.,    1913,   157, 
1114—1118. 

The  researches  of  Barbier  and  Bouveault  and  of  Barbier 
and  Leser  (this  J.,  1896,  469;  1900,  769)  showed  that 
/-rhodinol  (the  alcohol  of  pelargonium  and  French  rose 
oils)  and  rf-citronellol  are  stereoisomerides  of  the  for- 
mula? :  CH2  :  CXCH3).(CH.,)3.CH(CH3).CH2.CH2OH  and 
(CH3)2C  :  CTf.(CH2)2.CH(CH.,).CH2.CH2OH  respectively. 
In  spite  of  this,  it  is  still  widely  held,  especially  in  Germany, 
that  I  rhodinol  and  d-citronellol  arc  optical  antipodes.  It 
is  now  shown  that  it  is  possible  to  obtain  rhodinol  from 
citronellol  or  citronella],  and  that  the  product  has  similar 
properties  to  those  of  natural  rhodinol,  including  a  pro- 
nounced odour  of  fresh  roses,  except  that  it  is  dextro- 
rotatory to  the  same  degree  as  /-citronellol  is  laevo-rotatory. 
The  following  methods  of  transformation  were  used  : — 
The  acetic  ester  of  citronellol  was  converted  into  the 
acetobromo-hycirin  by  treatment  with  hydrobromic  acid 
in  acetic  acid  solution,  and  the  product  was  saponified. 
Citronellal  (from  citronella  ril)  was  converted  into  citro- 
nellic  acid  by  way  of  the  oxime  and  nitrile,  the  acid  was 
treated  with  thionyl  chloride  in  benzene  solutior,  the 
product  poured  intc  alcohol,  the  resulting  hydrochloride  of 
ethyl  citronellate  (rhodinate)  treated  with  sodium  acetate 
and  acetic  acid,  and  the  product  reduced  with  sodium  and 
alcohol.  Citronellol  was  hydrated  by  means  of  30  per  cent, 
sulphuric  acid,  and  the  resulting  3.7-dimethvloctanediol- 
1.7,  (CH3)2:  C(OH).(CH2)3.CH(CH3).CH2.CH2OH,  dehy- 
drated by  heating  with  5  per  cent,  sulphuric  acid,  and  the 
product  rectified.  The  results  described  afford  an  explana- 
tion of  the  facts  that  the  same  derivatives  are  frequently 
obtained  starting  from  (/-citronellol  or  /-rhodinol  respec- 
tively and  also  of  the  more  or  less  pronounced  odour  of 
rhodinol  frequently  observed  in  commercial  citronellol. 
All  three  rhodinols  are  now  known  :  /-rhodinol  occurring 
in  pelargonium  and  rose  oils,  d-rhodinol  obtained  as 
described  above  from  d-eitronellal  (the  principal  con- 
stituent of  citronella  oil),  and  t-rhodinol  prepared  by 
Bouveault  and  Gourmand  (this  J.,  1904,  759)  by  reduction 
of  synthetic  ethvl  rhodinate.  (See  also  this  J.,  1896, 
292,373;    1897,823;    1898,  267,  486.)— A.  S. 
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OUbanum  ml.    CoiutituaUa  of  E.    Promm  and   E. 

Autia.    Ann  al,  n.  1913,  401,  253    862. 

v  ...i  i\ir\  ol  "  terpene-free  "  olibanum  oil  with  the 
,  b,  pt.  70  C.  al  I-  Mini.,  sp.  gr.  0-9686  at 
i..  i  ,  .,,,  jo  -is',  u.i,  fractionated  bj  di  tiUatioo. 
Pwo  main  fractions  were  separated  boiling  at  210  211  C. 
tad  260  C  respectively.  Tho  former  fraction  had  the 
composition  Cl0Hl90  and  oon  i  ted  principally  of  a  com- 
pound styled  olilanol  which  n  embled  a  mixture  of  a 
oe  and  si  alcohol  in  its  behaviour.  When  oxidised 
bj  means  of  cold  oeutral  pormangai  ate  solutii  n.  d-borni  "1 
and  an  acid  were  produced.  The  latter  when  pnrified 
)ui<l  the  i  '   i  '..n,,11  .  and   melted  al    180°  C. 

after  c  rystalliaing  from  water,     ft  appeared,  to  be  idant 
with  the  pinononic  acid  obtained  by   fCersohbaum  (Ber., 
I'.xm),  33,  ^>\)  by  the  oxidation  of  verbenone,     A  small 
amount  '>f  a  volatile  a<  d,   C,oHlsO«,   was  also  formed 
during  the  oxidation.     V.  Shdn. 

:Ui  fir  leaf  oil.     A.  \V.  s,  hoTger,    J.  Amer.  Chem. 
.    1913,   35.    1S95— 1897. 

Bu  samples  of  leaves  of  the  Douglas  lir  {Peeudotsuga 
laxifoKa,  Britt.)  distilled  in  California  yielded  from  oil  to 
0-20  per  oent  "I  oil,  average  0-163  pel  cent,  The  oils 
the  following  figure!  :  sp.  gr.  at  I.V  c.  0-8727 — 
0-8759;  nD  1-4758  1  1780 ;  a^=— 1702"  to  —22-17°  ; 
acid  value  0-65— 1-10;  ester  value  1113— 24-2". ;  ester 
value  after  acetylation  27-50  .M-7S.  The  oil  consisted 
principally  of  t-«  pinene  25  per  cent,  and  l-p  pinene  -18  per 
cant.,  with  about  t;  per  cent,  each  of  bomeol,  bornyl 
md  i-  or  Mimonene;  together  with  furfural  and 
other  unidentified  constituents. — R.  G.  P. 

famphr.r  distolvd  in  90   in  r  ant.  alcohol  :    Specific  optical 

rotatory  power  of .     11.  Malosse.     J.  Pharm.  Chini., 

1913,  8.  605—606. 

mVATTOHS    were    mule    of    the    optical    rotation    of 
camphor  dissolved  in  90  in  r  cent,  alcohol  at  20°  C,  the 
.  of  the  solution  varying   between  3  and  37  per 
i  •  nt.    The  results  led  to  the  following  formula:,  where 
uts   frrms.   ,,(  camphor   in   100  c.c  of  solution, 
pth  ige   of  camphor   and  q  the  percentage  of 

solvent  in  the  solution  : 

[a]  ?= 38-7+0- 1532c 
rVft=38-7+0-1344ji 

[offi=5214— 0134+7 

— F.  Shdn. 

-o-  and  faricyanidc.  salts  of  beiainc.  [Isolation  of 
btttiine  from  molasses  residues.]  G.  Rocdcr.  Ber.,  1913, 
46.3724     3727. 

1  ■  mixing  concentrated  aqueous  solutions  of  betaine  hydrc- 
ndc  and  potassium  ferro-  or  ferricyanide,  the  conte- 
nding betaine  salts  wore  precipitated     The  salts  were 
very  slightly  soluble  in  alcohol,  and  decomposed  witb  the 
formation  of  hydrogen  cyanide  when  boiled  with  water. 
The  composition  altered  when  they  were  washed  with  methyl 
'hoi    and    ether.      Betaine    ferrocyanide.    FeC6X,H4, 
ii,,t  >.N.2ll_i  i.   was  a  white  powder,  whilst  the  ferri- 
[nide  FeC,XtH,.3C3H1,0JX.2H.O.  formed  canary  yellow 
leaflets  with  jag  The  latter  salt  could  be  crystal- 

hed    from    water.      The    formation    of    these    salts    was 
1   to  isolate   betaine   hydrochloride   from   residues   of 
molasses.     The  latter  were  acidified  with  hydrochloric  acid, 
precipitated  by  the  addition  of  methyl  alcohol,  and  filtered. 
The  filtrate  was  treated  with  ferroeyanic  aeid  or  potassium 
ferrocyanide.      The  crude  betaine  ferrocyanide  was  sus- 
pended in  alcohol  and  decomposed  by  means  of  hydrogen 
chloride,  when  betaine  hydrochloride  was  produced  in  the 
id  form.     Pyridine  and  trigonelline  also  formed  yellow 
with  ferro-  or  ferrieyanie  acid. — F.  Sfidx. 

Stearic  aeid;    Sulphoderiratives  of .     A.   Eckert  and 

O.  Halla.     Monatsh.   Chem.,   1913,  34,   1811—1813. 

Ifn  IPTAXOSTKABIC    acid,    Cl6H3CHSH.COOH,    m.    pt. 

0.,  was  obtaired  by  heating  a-bromostearic  acid  with 

an    alcoholic     solution     cf    sodium    hydrosulphide.     On 


oxidation  with  alcoholic   iodine   solution   it    yielded   thl 
ponding  disulphide,  [C16H„CH(COOH)]iSt,  (m.  p'- 
7o   to  71    c.),  whilst  p..ta.  hoi,  p  rmanganat<  oxidised  il 
to  an  impure  sulphosteario  acid    C  A.M. 

Per-acids   from    organic    acid)    and    hydrogen    pfroxidt  . 

Formation  of .     J.  D'Ana  and  \Y.  Kiev.     /    one 

Chem.,  1913,  84.  146    -164. 
Systematic   experiments   on   the   direct    production   of 

pel  anii,  aeid  fnun  acetic  aeid  and  hydrogen  peroxide 
(tins  J.,  1912,  1200),  with  and  without  catalysts,  have 
shown  that  the  proa  ~s  of  per-acid  formation  is  exothi  1 1 
and  that  the  velocity  constant  diminishes  as  reaction 
pi,„,.,i  tow.  mi  equilibrium.  The  formation  of  per 
propionic  and  per-butyrio  acids  is  analogous  to  that  of 
per-acetio  aeid.  but  in  the  production  of  p  '  al. 

stable  equilibrium  is  nol    reached  owing  to  the  decom- 
position   of    this    aeid    into   carbon   dioxide    and     «  ■  ' 
Phosphoric  and  hydrofluoric  acids  have  a  small  i 
ting  effect  than  sulphuric  and  nitric  acids. — P.  Sods. 

Organosols  of  metals  of  the  platinum  group  and  of  hydnu 
of  divalent  platinum  and  palladium.  C.  Amberger. 
Kolloid  Zeits.,  1913,  13,  310—317. 
I'siNi:  wool  fat  in  the  manner  described  previously  for  the 
preparation  of  organosols  of  silver  and  gold  (this  .).,  1912, 
1006,  1007),  the  author  has  prepared  organosols  of  palla- 
dium, platinum,  palladous  hydroxide,  palladium  oleate, 
and  platinous  hydroxide.  In  the  preparation  of  the 
metallic  organosols,  hydrazine  hydrate  was  used  as  reducing 
agent.  The  palladium  organosols  (8-9  to  16  per  cent.  I'd) 
had  pronounced  catalytic  activity;  small  quantities 
dissolved  in  fatty  oils  were  capable  of  transferring  hydrogen 
to  the  unsaturated  glycerides  of  the  oil,  with  the  forma 
tion  of  so-called  hardened  oils.  The  platinum  organosols 
contained  814— 18-4  per  cent  Pt.  The  hydroxide 
organosols  were  prepared  by  the  interaction  of  the  corre- 
sponding chlorides  and  sodium  carbonate  and  the  palladium 
oleate  organosol  from  the  chloride  and  potassium  oleate 
in  presence  of  wool  fat.  A  solution  of  the  palladous 
hydroxide  organosol  in  paraffin  oil  has  been  introduced  as 
a  therapeutic  agent  under  the  name  of  "  Leptynol." — A.  S. 

Patents. 

H<  iiaminoarsenobenzene  ;     Manufacture   of .     C    1" - 

Boehringer  und  Sonne,  Mannheim-Waldhof,  Germany. 
Eng.   Pat.   7488,  March  29,  1913.     Under  Int.  Conv., 
April  1,  1912. 
4-Amino-3.5-dinitrobenzene-1-arsinic    acid    is    redui  ed 
to    3.4.5.3'.4'.5'-hexa-amino-arsenobeuzene    by    I 
with  aeid  reducing  agents,  such  as  tin  or  stannous  chloride 
and  hydrochloric  acid.     The  free  base  is  very  unstable, 
rapidly   becoming  dark  coloured  in  air ;    it   is   insole 
in  the  usual  organic  solvents,  but  soluble  in  dilute  acids. 
It  is  stated  to  possess  a  very  powerful  spirillocide  effect, 
with   comparatively   small    toxicity   (see   also    Eng.    Pat. 
8041  of  1913  ;    this  J.,  1913,  1170).— T.  F.  B. 

Diniiro-methylnilraminophenylarsinic  acid*  ;  Art  of  making 

derivatives  of ■.     L.  Ach,  Mannheim,  and  A.    Hoth- 

mann,  Heidelberg,  Assignors  to  C.  F.  Boehringer  und 
Sonne,  Mannheim-Waldhof,  Germany.  U.S.  Pat. 
1,081,079,  Dec.  9,  1913. 

A      DINITKO-METHYLMTRAMINOPHENYHRSINK        acid      (see 

U.S.  Pat.  1,075,279  of  1913;  this  J.,  1913,  1128)  is  treated 

with  a  reducing  agent,  <.?.,  tin  and  hydrochloric  and. 
In  this  way  a  di(methylanimo)-tetra-amino-arsenobenzene 
(CH,NH  :  NH,  :  NH, :  As=4  : 3  :  5  : 1),     melting      with 

decomposition  "at  about  95°  C,  is  produced.— T.  F.  B. 

Organic  arsenic  compounds;    Process  for  preparing 

*  H.   Bart.     Ger,    Pat.   267,082,   March   26,    1912. 

Organic  arsines  prepared  by  electrolytic  reduction  are 
treated  with  sulphurous  aefd.  The  products  may  be 
used  for  medicinal  purposes  or  for  the  preparation  of 
therapeutic    compounds.     The    process    is    described    as 
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applied  to  3-carboxy-ethylamino-4-hydroxyphcn\  larsinc , 
obtained  by  electrolytic  reduction  of  the  corresponding 
arsinir  acid.- — T.  F.  B. 


Alkali  sails  of  aromatic  ttibinii  adds  :  Process  for  preparing 

/initial,  soluble .     Chem.  Fabr.  von  Heyden.     Ger. 

Pat.  207.083,  Aug.  6,   1912. 

One  mol.  of  an  aromatic  stibinic  acid  is  neutralised  by 
means  of  less  than  one  mol.  of  an  alkali.  The  neutralised 
solutions  may  be  evaporated  to  dryness  or  precipitated  by 
means  of  salt  solution  or  an  organic  solvent  miscible 
with  water,  e.g.,  alcohol.  Alkaline  solutions  of  stibinic 
acids  may  be  treated  with  precipitants,  such  as  alkali 
hydroxide  solutions  or  concentrated  solutions  of  alkali 
salts  of  inorganic  acids,  and  the  precipitate  washed  until 
both  the  residue  and  the  washings  are  neutral.  The  alkali 
salts  thus  obtained  may  be  further  purified  by  treatment 
with    methvl    alcohol.— T.  F.  B. 


2-Phenylguinoline-l-carboxylic    acid    and    its    derivatives  ; 

Manufacture   of  sulplionic  acids  of .      Chem.   Fabr. 

auf  Actien,  vorm.  E.  Sehering,  Berlin.  Eng.  Pat. 
16,482,  July  17,  1913.  Under  Int.  Conv.,  Oct.  8. 
1912. 

The  sulphonic  acids  of  2-phenvlquinoline-4-carboxylic 
acid  and  its  nuclear  substitution  products  are  obtained  by 
the  usual  methods  of  sulphonation.  They  have  thera- 
peutic properties  similar  to  those  of  the  2.phenylquinoline- 
4-carboxylic  acids  from  which  they  are  derived,  but  they 
have  the  advantage  of  being  soluble  in  warm  water  anil 
having  a  pleasant  acid  taste. — T.  F.  B. 


Tuberculosis;     Substance    for    the    treatment  of and 

process  of  making  said  substance.  B.  S.  Paschall,  Seatt  le. 
Wash.  U.S.  Pat.  1,078,873,  Nov.  18,  1913. 
Tubercle  bacilli  are  dried  and  powdered  and  the  fats  and 
waxes  therein  are  saponified  :  the  mixture  is  filtered,  the 
filtrate  evaporated,  and  the  residue  dissolved  in  a  suitable 
solvent.  The  fatty  acids  are  now  precipitated  and  re- 
dissolved  until  they  are  sufficiently  pure,  and  they  are 
finally  dissolved  in  a  liquid  which  forms  compounds 
soluble  in  water.  When  injected  into  animals  or  men,  the 
products  are  said  to  produce  a  lipolytic  ferment  capable  of 
dissolving  a  sufficient  portion  of  the  waxy  protective 
substances  elaborated  by  tubercle  bacilli,  so  that  the 
micro-organism  itself  is  destroyed. — T.  F.  B. 


Casein  pieparalion.se    Process  for  producing .     A.  A. 

Dunham,  Bainbridge,  N.Y.,  Assignor  to  Casein  Co.  of 
America.  U.S.  Pat.  1,080.204,  Dec.  2,  1913. 
A  slightly  acid  solution  of  about  five  parts  of  a  simple 
glycerophosphate  is  mixed  with  powdered  casein  containing 
water,  corresponding  to  100  parts  of  dry  casein,  and  the 
product  is  dried  and  powdered. — T.  F.  B. 


Diinethylaminohydroxymetlianc  and  dimethylamine  ;  Process 

for  producing .     Farbenfabr.   vorm.   F.   Bayer  und 

Co.     Fr.  Pat.  4(50,429,  July  16,  1913.     Under  Int.  Conv., 
Aug.  6  and  Nov.  30,  1912,  and  Feb.  18,  1913. 

The  halogen  addition  compounds  of  trimethylamine 
(e.g.,  the  dichloride)  are  treated  with  water  and  then 
with  alkaline  substances,  or  with  alkaline  solutions,  or 
trimethylamine  or  one  of  its  salts  is  treated  with  water 
and  a  halogen  or  a  hypohalogenous  acid  or  salt 
thereof;  in  each  case  dimethylaminohydroxymethane, 
HO.CH2.N(CH3)2,  is  produced.  Dimethylamine  or 
dimethylaminohydroxymethane  can  also  be  obtained 
by  treating  a  salt  of  trimethylamine  with  two  mols.  of 
hypohalogenitc,  and  converting  the  halogenated  dimethyl- 
amine thus  produced  into  dimethylamine  by  n  duetion, 
or  into  dimethylaminohvdroxvmethane  bv  means  of  an 
alkali.— T.  F.  B. 


Acetaldehyde  from  acetylene;    Process  for  p/ej>ari/ig . 

Consortium    f.    Elektrochemisohe    Industrie.     Fr.    Pat. 
460,553,  July  21,  1913. 

The  conversion  of  acetylene  into  acetaldehyde  by  means  of 
solutions  of  mercury  salts  is  retarded,  after  the  reaction 
b  i-  been  proceeding  for  some  time,  by  the  accumulation 
of  aldehyde  vapour  in  the  gas  mixture  over  the  solution. 
Tlic  process  can  be  carried  out  rapidly  and  continuously, 
without  retardation,  by  passing  acetylene  in  excess  through 
mercury  salt  solutions,  extracting  the  aldehyde  from  the 
gas  immediately,  and  again  passing  the  acetylene  through 
the  solution.  The  process  described  in  Fr.  Pat.  455,370 
(this  J.,  1913,  959)  is  considerably  accelerated  by  this 
modification  ;  it  is  also  possible  to  use  stronger  acids  than 
are  there  indicated  without  risk  of  the  formation  of 
resinous  compounds.  This  method  is  especially  applicable 
to  processes  in  which  the  acetylene  is  introduced  into  hot 
solutions  of  mercury  salts,  so  that  the  aldehyde  distils  off 
as  soon  as  it  is  formed. — T.  F.  B. 

Acetic  acid  from  acetaldehyde  ;   Process  for  producing . 

Consortium  f.  Elektrochem.  Industrie.   Fr.  Pat.  460,971, 
July  25,   1913. 

The  conversion  of  acetaldehyde  into  acetic  acid  by  oxygen 
is  accelerated  by  the  addition  of  small  quantities  of  man- 
ganese compounds  ;  the  reaction  is  not  explosive,  as  is  the 
case  when  compounds  of  chromium,  vanadium,  cerium, 
etc.,  are  used  as  accelerators.  Example.  A  current  of 
dry  oxygen  is  passed  into  a  mixture  of  300  kilos,  of  pure 
acetaldehyde  and  2  kilos,  of  manganese  acetate  in  a  pure 
aluminium  vessel  provided  with  a  stirrer  and  a  cooling 
jacket  :  the  manganese  salt  dissolves  in  the  aldehyde, 
and  the  solution  absorbs  oxygen  very  energetically,  the 
heat  evolved  being  removed  by  external  cooling.  After 
10  to  20  hours  the  absorption  is  complete  and  the  acid  is 
distilled.  Air  may  be  used  in  place  of  oxygen,  and  the 
gases  may  be  introduced  under  pressure  ;  acetic  acid  or 
other  solvent  niav  be  added  to  the  aldehyde,  if  desired. 

— T.  F.  B. 

Per-acids  from    aldehydes  ;     Process  for   preparing . 

Consortium  f.  Elektrochem.  Industrie.     Fr.  Pat.  460,972, 
July  25,   1913. 

It  is  known  that  the  autoxidation  of  aldehydes  gives  rise 
to  the  formation  of  per-acids,  which,  however,  react  with 
excess  of  aldehyde  forming  the  lower  acid.  It  has  been 
found  that  this  reduction  of  the  per-acid  can  be  prevented 
by  lowering  the  temperature,  and  also  that  it  is  greatly 
accelerated  by  the  presence  of  certain  impurities  in  the 
aldehyde,  especially  manganese  compounds  and  water. 
The  per-acid  may  be  separated  from  the  aldehyde  by  con- 
verting it  into  a  salt,  e.jjr.,  by  adding  calcium  carbonate, 
or  by  freezing,  or  the  aldehyde  may  be  separated  by 
means  of  a  current  of  air  or  by  distillation  at  as  low  a 
temperature  as  possible.  Example.  Dry  oxygen  is 
passed  into  freshly  distilled  acetaldehyde,  cooled  to  a 
temperature  of  — 10°  to  — 20°  C.  When  absorption  of 
oxygen  has  ceased,  the  excess  of  aldehyde  is  distilled  off 
at  a  temperature  about  0°  C.  The  peracetic  acid  remains 
as  a  crystalline  mass.  The  absorption  of  oxygen  can  be 
accelerated  by  the  influence  of  chemically  active  light  rays, 
e.g.,  from  a  mercury  vapour  lamp,  and  also  by  addition  of 
small  quantities  of  catalysts,  such  as  compounds  of 
chromium,  cobalt,  iron,   uranium,  and  vanadium. 

— T.  F.  B. 

Scopolamine  solutions  ;    Process  for  preparing  stable —• 

\V.  Straub.     Ger.  Pat.  266,415,  May  29,  1913. 

Scopolamine  solutions  may  be  tendered  stable  by  addition 
of  a  high  molecular  polyhydrie  alcohol. — T.  F.  B. 

Ferrous    compounds    of   monoaminn    acids ;     Process  for 

preparing .       F.     Hoffmann-La    Koche      und     Co. 

Ger.   Pat.  266.522.  March  16,   1913.     Addition  to  Ger. 
Pat.  264,390  (.,ec  this  J.,  1913,  1032). 

Mono-amino  acids  or  peptones,  other  than  glutamic  acid, 
are  converted  into  ferrous  compounds   by  hoatin" 
metallic  iron,  air  being  excluded. — T.  F.  B. 
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Qlycerophosphoric    acid    and    a    carbohydrah     [matiose]  ; 
preparing  >i   noluble,  crystallim   compound  <<f 

— .     !•'.  .1.1. ioby.     Gei    Pal    2< %  Aug,   t.  1912. 

Condensation  ol  glycerophosphoric  icid  and  maltose  may 

l«    effected  In    In  ning  the  sub  i  i -  to  aboul    llo   C  : 

the  product  .    obtained  in  solid,  crystalline,  -<'l>il>l<-  form 
■  •  1  i  i » -i .     T.  I 

mil  of  the  pyrazolone    series;    Process  for 
preparing  a  I.   Givaulan  and  K.  Soheitlin.     Gor, 

Pat    •-' 578,    May    12,    1912.     Addition   to   Ger.    Pat 

181,061 

i  ompoi  (n>8  containing  more  mercury  than  those  prepared 

irding  to  the  principal  patent  (see  ilu-  J.,  1913,  768) 

obtained  in  the  action  ol  mercuric  oxide  on  I  pnenyl- 

limethyl  I  tulphamino  5  pyrazolone  in  presence  of  an 

alkali  bisulphite.     The  products  are  said  to  contain  from 

SB  i.i  us  per  cent,  of  mercury. — T.  F.  B. 

silrtr  tillttimitt  compounds  sohMe   in   water;    Process  for 

preparing .     A.  Daring.     Ger.  Pat.  208,666,  Oct.  22. 

1911. 

I  lit  silver  salts  of  lysalbinic  or  protalbinii  acids  are  i  rested 
with  aqueous  solutions  ol  hexamelhylenetetramine,  and 
the  double  compounds  are  separated  from  the  resulting 
solutions  either  by  evaporation,  preferably  in  a  vacuum, 
or  by  precipitation  with  alcohol  or  other  organic  solvent. 
'I'll.'  products  are  stated  to  possess  powerful  bactericidal 

properties.  -T.  F   B. 

HsJtamithulcnelctramine-meihyl    (hiocyanaU.  .     Protest  fur 

preparing .     K.    II.   Schmitz.     Ger.    Pat.   266,788, 

IV  l>.  4.  1913. 

a  DOl  int.  compound  of  methyl  thiocyanate  with  hexa- 
methyijanetetramine  may  be  obtained  either  by  the  inter- 
.t.  nor,  ,.(  the  components,  with  or  without  addition  of  a 
solvent,  or  by  treating  hexamethylenetetxamine  with  the 
mi'ihyi  eater  of  an  inorganic  or  organic  acid  ami  decom- 
posing the  intermediate  compound  by  means  oi  an  easily 
soluble  thiocyanate  The  new  compound  may  be  used  for 
medicinal  purposes. — T.  K.  B. 

nticallyst.rile  thread  and  bandage*  ;    Process  for  pre- 
paring .     R.    Graf.     Ger.    Pat.    266,953,    Dec.    1, 

I 'Ml1. 

Tin:  material  is  treated  with  Peru  tdirMn.  to  render  it  free 
from  bacteria  ami  lo  give  it  bactericidal  properties,  at  the 
same  lime  making  it  permanently  flexible. — T.  F.  B. 

Alkaloids  of  ipecacuanha  :    Process  for  obtaining  the . 

i  hem.   Werke  vorm.  Dr.  H.  Bvk.     Ger.  Pat.  267,219, 
.Inly  6,   1912. 

Tmk  alkaloids  are  extracted  from  the  crude  material  in 
the  form  of  their  salts,  by  means  of  an  organic  solvent, 
such  as  chloroform,  carbon  tetrachloride,  or  benzene, 
prvferahly  with  the  addition  of  a  small  quantity  of 
alcohol :  the  salts  are  precipitated  from  the  solution  by 
means  of  ether  or  other  suitable  substance.  In  this  process 
the  decomposition  of  some  of  the  alkaloids,  which  occurs 
when  alkali  is  used  for  the  extraction,  is  avoided. — T.  F.  B. 

Alkaloids   and   alkaloidal   sails;     Processes   of  extracting, 

purifying    or    preventing    the.    solution    of .     J.     U. 

Lloyd,  Cincinnati,  U.S.A.     Eng.  Pat.  27,378,  Xov.  28, 
1912.     Dndei  Int.  Conv.,   Feb.  23.   1012. 

is.  Pat.  1,048,712  of  1912;  this  J..  1913,  161.—  T.F.B. 

T-rpene      hydrocarbons     from      terpene     hydrohalogenides  ; 

M  for  the   manufacture  of .     A.    Meyer,    Mul- 

baueen,   Alsace.     Eng.    Pat    2S.497.    Dec.    10,     1912. 
I'nder  Int.   Conv..   Feb.    22.    1912. 

151,645  of  1912 ;  this  J.,  1913,  625.  Refer- 
enoe  is  directed  in  pursuance  of  Sect.  7.  Sub-sect.  4.  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  10,783  and 
26,453  of  1907.— T.  F.  B. 


I'ri  im  -  /.;;•  producing  an  tffec- 

fit*  I..    Qivaudan,    Vernier,    and    E     Bcbeitlin, 

Be  le,  Switzerland.     Eng    Pat.  29,066,    !>•  i     17.    1912. 

Under  Int.  Com..  Dei    20,  1911. 

s,  i  Get    Pat.  261,081  ol  191  I     thi    J  .  1913,  768      T.  F.  B. 

Tobacco;    Pro  <  treating .     D.  A.  Gallagher  and 

W.   A.   .Miller,   York,    Pa.,   O.S.A.     Eng    fn.    10,667, 

May   6,    1913. 
SBE  U.S.Pat.  1,062,(193  of  1913;  tins. I. ,1913,672.      T.  I      B. 

Isoprene  ;    Process  for  manv  '      K.    F.   L. 

Qro  .  Bevon,  Norwav.  Eng.  Pat  13,826,  June  14, 
1913.     l'mler  Jiit.  Conv.,  June  16,  1912 

SKKFr.  Pat.  459.9SSof  1913:  thi-  J..  1913.  1129.— T.  F.  B. 

Erythn  m  ,  its  homologves  tu'tl  derivatives  .  Process  for  pro- 
ducing   .     Farbonfabr.    vorm.    F.     Bayei     and    Co. 

First  Addition,  dated  June  17,  1913,  to  Ft.  Pat  125,967, 
Feb.  11,  1911.      Under  Int.  Conv.,  July  25,  1912. 

See  Ger.  Pat.  262,884  of  1912;  this.  I..  1913,924.— T.  F.  B. 

Onsateraied  hydrocarbons  ;  Process  for  making .     F.  E. 

Matthews,  H.  J.  W.  Bliss,  and  H.  II  Elder.     Fr.  Pat. 

160,573,  July  21,   1913.     Under  Int.   Conv..  July  24, 

1912. 
See  Eng.  Pat.  17,234  of  1912  ;  this  J.,  1913,  884.— T.  F.  B. 


Strontium  sail  of  cholic  acid.     R.  Werner,  Ludwigshafen  on 

Rhine.  Germany.     U.S.  Pat  1.081. ITS.  Dec  9,  1913. 
See  Ger.  Pat,  254,530  of  1911  ;  this  J.,  1913,  110.— T.  F.  B. 

Amino-  and  diamino-ketones ;  Process  for  preparing 
aliphatic— — .  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
First  Addition,  dated  June  13,  1913,  to  Fr.  Pat.  450,543, 
Oct.  28,  1912.     Und.r  Int.  Conv.,  June  20,  1912. 

See  Eng.  Pat.  14,231  of  1913  ;  this  J.,  1913,  1128.— T.F.B. 

Bctainc    xalts  ;      Process    for    making — — .     Act.  ties.     f. 

Anilinfabr.     Fr.    Pat.   460,478,   July    17,    1913.     Under 

Int.  Conv.,  Jan.  30,  1913. 
See  Eng.  Pat.  16,710  of  1913  ;  this  J.,  1913,  990.— T.  F.  B. 

Hydrogcnating   unsaturated  substances  ;     Process  for . 

R.   Dessing.     Fr.   Pat.  460,771,  July  26,   1913.     Under 

Int.  Conv.,  Aug.  19,  1912. 
See  Eng.  Pat.  18,998  of  1912  ;  this  J.,  1913.  917.— T.F.B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Absorption    spectra    of    sulphurous    acid    and    sulphites. 

(Prdim.  Note.)      R.   Wright.      Chem.  Soc.  Proc,   1913, 

29,  339. 
While  comparing  the  absorption  spectra  of  various  acids 
and  of  their  salts,  it  was  found  that  the  absorption  of 
sulphurous  acid  is  characterised  by  a  band  in  the  ultra- 
violet,  the  sodium  salt  exhibiting  only  general  absorption. 
It  is  thought  that  this  is  most  probably  due  to  a  difference 
in  structure  between  the  acid  ami  its  salt  A  parallel 
i  :  i  is  to  be  found  in  the  behaviour  of  chromic  acid,  where 
a  strong  acid  differs  in  visible  colour  from  its  -alts. 

Patents. 

Photographic  printing  paper.     J.  J.  C.  M.  Sury.     Fr.  Pat. 

460,426,  July  16,  1913. 
A  xoN-roRtu  s.  sized  or  varnished  paper  support  is  supplied 
with  a  coaling  of  a  colloid  in  which  is  suspended  a  colour- 
less, inert  powder,  -u.  h  as  powdered  glass,  very  tine  -and. 
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etc.  The  paper  is  sensitised  by  means  of  an  alkali  bi- 
chromate, exposed  and  developed  in  water  as  usual,  and 
dusted  with  a  black  or  coloured  powder  mixed  with  fine 
sand,  etc.  The  colour  is  said  to  adhere  onlv  to  the  parts 
from  which  the  colloid  has  not  been  removed. — T.  F.  B. 

Photographs  in  colours;    Process  for  producing ,  and 

products  resulting  therefrom.  The  Hess-Ives  Co.  Fr. 
Pat.  461,078,  Aug.  4,  1913.  Under  Int.  Conv.,  Aug.  5, 
1912.  6 

Is  the  preparation  of  photographs  in  colours  by  super- 
position of  stained  transparent  relief  positives,  it  is  pro- 
posed to  incorporate  in  the  sensitive  colloid  for  the  positive. 
before  exposure,  a  soluble,  non-actinic  colouring  matter 
which  will  retard  the  penetration  of  the  light  and  render 
the  relief  extremely  deUcate  ;  by  this  means,  a  sufficiently 
slight  and  uniform  penetration  "of  the  colouring  matter  is 
assured  during  the  subsequent  staining.  A  collodion  con- 
taining camphor,  and  prepared  by  means  of  amy]  acetate, 
may  be  used  as  the  adhesive  for  joining  together  the 
coloured  positives. — T.  F.  B. 


XXII.— EXPLOSIVES ;    MATCHES. 

Use   of  explosives  for  removing  obstructions   in   the   blast- 
furnace.    Schoneweg.     SeeX. 

Patents. 

Explosives;    Safety .     E.    Herz,   Vienna.     Eng.   Pat. 

11,809,  May  21,   1913. 

Pextaerythrite-tetranttrate  (preferably  about  15  per 
cent.)  is  added  to  ammonium  nitrate  explosives,  in  order 
to  produce  easily  detonating  safety  explosives  of  great 
density.— T.  St. 

Detonators;     Manufacture    of .     C.    Claessen.     First 

Addition,  dated  Julv  7,  1913.  to  Fr.  Pat.  459  979 
May  29,  1913  (this  f.,  1913,  1171). 
Instead  of  the  mercury  fulminate  or  mixture  of  mercury 
fulminate  and  potassium  chlorate  used  as  described  in  the 
chief  patent,  black  powder,  guneotton,  smokeless  powder, 
picrates,  perchlorate  explosives,  etc.,  may  be  employed. 

— A.  S. 

2A.6.2'.i'.6'-Hexanitrodiphenyl  sulphide  ;    Process  for  pre- 
paring   and  its  use  in  making  explosives.     Sprengstoff 

A.-G.  Carbonit.     Fr.  Pat.  460,571,  July  21,  1913. 

Two  mob.  of  l-ehloro-2.4.6-trinitrobenzene  react  with 
one  mol.  of  sodium  thiosulphate  in  presence  of  water. 
2.4.6.2. '4. '6'-hexanitrodiphenyl  sulphide  being  formed 
according  to  the  equation,2.C6H „  (XO„)3Cl-f  Na,S,0,  +  H  0 
=2NaGH-HtS04+[C,Hi,(NOs)3]2S.  "The  sulphuric  acid 
formed  must  be  neutralised,  e.g.  by  addition  of  an 
alkali  or  alkahne-earth  carbonate  to  the  reaction  mixture. 
Yields  of  90  per  cent,  of  the  theoretical  quantity  are  said 
to  be  obtained  by  boiling  the  components  in  presence  of 
alcohol.  The  use  of  more  than  one  mol.  of  thiosulphate 
to  two  mols.  of  chlorotrinitrobenzene  gives  rise  to  a  dark 
coloured  product.  The  crystallised  or  compressed  pro- 
duct may  be  used  in  the  preparation  of  explosives,  either 
alone  or  mixed  with  other  nitro-hydrocarbons,  oxvgen- 
carriers,  etc. — T.  F.  B. 

Match-splint  material:    Process  of  treating- .     W.   A. 

Fairburn,  Short  Hills,  N.J.,  Assignor  to  The  Diamond 
Match  Co.,  Chicago,  111.  U.S.  Pat.  1,079,119,  Nov.  18, 
1913. 

To  prevent  glowing  after  the  matches  are  extinguished, 
the  match  splint  material  is  impregnated  with  an  oxide 
of  phosphorus  by  exposing  it  to  the  fumes  generated  by 
gently  heating  phosphorus  in  a  limited  supply  of  air,  and 
is  then  exposed  to  the  air. — A.  T.  L. 


Explosive*.     R.  KolowTatnik,  Peggau.  Austria.     Eng.  Pat. 
26,884,   Nov.   22,    1912. 

See  Fr.  Pat.  452,554  of  1912  ;   this  J.,  1913,  674.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Iron  ;    Diphent/lcarbohydrazide  as  an   indicator  171  the  bi- 
chromate titration  of .      L.Brandt.      Z.  anal.  Chem., 

1913,  53,  1—20. 

One  grm.  of  ore  is  dissolved  in  50  c.c.  of  strong  hydro- 
chloric acid,  reduced  with  stannous  chloride  solution,  and 
the  excess  of  the  latter  destroyed  by  mercuric  chloride 
as  usual.  The  solution  is  poured  into  1-5  litre  of  water 
and  75  c.c.  of  manganese  sulphate  mixture,  and  after 
addition  of  5  c.c.  of  indicator,  titrated  with  bichromate 
until  the  purple  colour  changes  into  a  pure  green  due  to 
chromic  chloride.  The  amount  of  hydrochloric  acid 
present  should  be  equivalent  to  20 — 25  c.c.  of  acid 
of  1-19  sp.  gr.  The  indicator  is  prepared  by  dissolv- 
ing 01  grm.  of  symmetrical  diphenylcarbohydrazide, 
CO(XH.NH.C6H5).,,  in  35  c.c.  of  strong  acetic  acid  and 
breaking  up  the  lumps  by  means  of  a  glass  rod  ;  the 
volume  is  then  made  up  to  100  c.c.  with  distilled  water. 
It  can  be  kept  for  several  days  ;  the  solid  reagent  de- 
teriorates after  1 — li  years.  The  method  has  been  tested 
with  satisfactory  results  for  quantities  of  0-05 — 0-74  grm. 
of  iron.  Platinum  (from  the  crucible,  if  a  bisulphate 
fusion  is  made)  causes  high  residts  and  a  bad  end-point. 
Arsenic  does  not  interfere  if  below  0-75  per  cent.,  while 
copper  lowers  the  result  as  in  the  case  of  the  Zimmermann- 
Reinhardt  method.— W.  R,  S. 


Chromium  ;    Determination   of as  chromic   oxide.     G. 

Rothaug.     Z.  anorg.  Chem.,  1913,  84,  165—189. 

The  gravimetric  determination  of  chromium  as  oxide  is 
found  invariably  to  give  somewhat  high  results  owing  to 
the  absorption  by  the  precipitate,  during  ignition,  of  a 
small  proportion  of  atmospheric  oxygen,  with  the 
formation  of  chromic  chromate  (Cr203,3Cr03).  Accuracy 
is  secured,  however,  by  igniting  in  a  current  of  hydrogen. 

— F.  Sodk. 


Silica;     Dehydration    and    recovery    of ,  in    analysis. 

F.  A.  Gooch,  F.  C.  Reckert,  and  S.  B.  Kuzirian.     Amer. 
J.  Sci.,  1913,  36,  598—604. 

The  difficulty  of  bringing  to  constant  weight  by  ignition 
the  silica  separated  in  the  ordinary  way  from  fusions  by 
acidifying  and  evaporating  to  dryness,  arises  not  from  the 
retention  of  water  by  the  silica,  but  from  its  containing 
some  substance  slowly  volatdised  or  decomposed  by  heat. 
This  substance  is  usually  sodium  chloride,  and  it  is  con- 
verted into  sodium  silicate  by  ignition.  After  treatment 
of  the  silica  by  hydrofluoric  and  sulphuric  acids,  this 
remains  as  sodium  sulphate  ;  and  from  the  weight  of 
this  residue  the  equivalent  weight  of  sodium  oxide  must 
be  calculated  to  correct  the  actual  weighings.  The 
authors  confirm  the  generally  accepted  fact  that  after 
a  fusion  the  silica  cannot  be  completely  recovered  except 
by  two  successive  evaporations  and  filtrations. — J.  T.  D. 


Phosphoric  acid  ;    Study  of  the  Pemberton-Kilgore  method 

for  determination  of .     P.  L.  Hibbard.     J.  Ind.  Eng. 

Chem.,  1913,  5,  998—1009. 

The  effect  of  varied  experimental  conditions  on  the 
volumetric  determination  of  phosphoric  acid  by  titration 
of  the  yellow  molybdate  precipitate  with  alkali  (this  J., 
l^n.  176,  667;  1895,  303,  511),  was  studied.  Minute 
details  of  the  conditions  found  necessary  for  obtaining 
the  best  results  are  given,  together  with  a  bibliography 
of  previous  work  on  the  subject.  (See  also  this  J..  1911 
738,  898.)— A.  S. 
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l  olumetric  determina- 
tion of .     B.    1 1. 1  ml.. ,        i:         mi:!.  46.  3853- 

Ik  ii  solution  "f   potass <   xanthate  l»'  treated  with  ■> 

known  ex<  10  bydroohloric  ■"  !<1  ;>"'!  lift   fo<    lo 

mins.  to  ensure  the  complete  decomposition  (into  alcohol 

■  u    bisulphide)   of   the    lib  rated    xanthio   acid, 

the  excess   of   hydroohl •  acid   may    be   titrated   with 

ence  of  phcnolphthalein  or  methyl  red, 
ami  the  quantity  of  xanthate  calculated.  The  method 
in  .in  be  utilised  (or  the  determination  of  metals,  especially 
mercury,  which  form  insoluble  xanthates,  an  exoess  of  a 
standardised  solution  of  potassium  xanthate  1"  ling 
added  and  then  the  exoi  bs  determini  il  as  described  above. 
In  the  case  of  mercuric  bromide,  chloride  orBulphate, 
it  is  ii"i  necessary  to  Biter  off  the  mei curie  xanthate, 
Imt   this  must    I"-  done   in  the  case  of  mercuric  iodide, 

mercuric  xanthate  is  dec posed  slowly  by  acids  in 

presence  of  iodides  Provided  no  other  metal  which 
forms  an  insoluble  xanthate  and  no  oxidising  agents 
(e.g.  nitric  acid)  are  present,  mercury  can  I"  determined 
in  this  way  more  rapidly  and  simply  than  by  any  other 
method.  Potassium  xanthate  keeps  well  in  dry  air 
and  can  be  readily  purified  by  recryst  alligation  from 
absolute  aloohol.     A.  s. 

Kikogen  in  nitro-bodies  by  Kjeldahl's  method;  Bohn- 
Schmidt  t taction  in  the  benxent  series,  and  th  deter- 
mination   of -.     A.     Eckert.      Mounts,    (hem..    1913, 

34.  1961    -1964. 

Bi  the  action  of  sulphur  Besquioxide  (i.e.  of  a  solution  of 

sulphur  in  fuming  sulphuric  acid)  on  20  grins,  of  ritro- 

bensene   in   the   cold,   a  mixture   of   amino,   and   imino- 

oomponnds  was  produci  d,  and  the  ease  with  which  the 

nitro-group  i.-  reduced  led  the  author  to  apply  the  method 

in    the    Kjeldahl    analysis    of    nitrocompounds.      A    lame 

number    of    aromatic    nitrocompounds    gave    excellent 

results  after  warming  for  on"  hour  on  the  water-bath 

with  HI    .-iih.   of  sulphur  and    15  to  20  C.C   of  30  to  40 

cent,    fuming   sulphuric   acid.     The   aliphatic  nitre, - 

apounds  and  inorganic  nitrates,  however,  yielded  low 

alts  by  this  method.  -W.  H.  P. 


Crude  oil  for  the  assay  furnace.     Haldane.     See  IIa. 


Colourimetrie    determination    of   (rare*    of   selenious    acid. 
Meyci    and  von  Gam.     See  VII. 


Volumetric   determination   of  thiosulphate*   in   presence  of 
sulphites.     Bodnar.     See.  VII. 


lodometri.-  determination  of  iodides.     Miillei  and  Wegelin 
See  VII. 


lodomctric   determination    of  arsenic    in    iron    and   its   ores 
after   precipitation    icith   hypophosnhorous  aeid.  Brandt. 
X. 


Assay  of  gold  and  silver  by  the  iron-nail  method.     Hall  and 
Drun.     8et   X. 

Citpellation  experiments.  [Pari  II.).  Detection  of  the 
platinum  metals  in  cuprUation  beads.  Bannister  and 
Patchin.     S       \ 


Analysis  of  bronzes.     Schenck.     See  X. 

Assay  for  corundum  by  mechanical  analysis.     Hutchinson 
S       X. 

Repot  t   of  Committee  of  Amer.    Leather   Chemists'   Assoc 
(1913)  on  oils  and  fats.     See  XII. 


Preparation  of  [vu  Ari  nbutt. 

Set    XIV. 


Determination  of  the  litm  requirement  of  soils.     Bizzell  and 
Lyon.     Set    XVI. 


Determination  of  tmatt  amo  fats  in  thi 

presenci   oj  a  largi    proportion  of  sucrose.     Pellet      Sei 

Wll. 


Determination  oj  hop  bUtt  t  wbstani  •  -  by  cold  i  ttraction  with 

e'irtion  tetrachloride.     Seibrigcr.     Set  -Will. 

Determination  of  fie  total  sulphurous  anhydridt    in   wit 
Levy.     Set    .Will. 

Detection  and  ditnmination   of  benzoic  add  in   milk  and 
cream.     Hinks.     See  XIXa. 


Detection     of    heef    and     mutton    fats     in     laid.       Bomer. 
Sr,    XIX.N. 


Investigations  on  coffee.     Rozsenyi.     See  XIXn. 

Detection  of  chicory   in    decoctions   of  chi  I   cofffe. 

La  Wall  and   Forman.     Sn    XIXa. 


Winkler's  method  for  the  determination  of  oxygen  in  water  . 
effect  of  nitrite  and  its  prevention.  Hale  and  Melia. 
See  XIX b. 


'fit  optical  rotator;/  power  of  camphot  90 

pc>  cent,  alcohol.     Malosse.     See  XX. 


Patents. 

[Gf]   Calorimeters.       J.   F.    Simmance    and     J.    Abady, 
London.    Eng.    Pat.    27,920    rf   1912,    date    of    Appl 
May  30,  1913. 

Is  order  that  the  gas  and  the  air  for  combustion  in  a  con 
tinuous  flow  calorimeter  may  be  saturated  with  water 
vapour  and  at  the  same  temperature  as  the  cold  watei 
entering  or  the  products  leaving  the  calorimeter,  the 
burner  is  enclosed  in  a  box  at  the  base  to  which  the  ail 
is  led  through  a  long  down-pipe  into  which  the  overflow 
from  the  constant -level  water-supply  tank  is  admitted 
through  a  sprinkler  at  the  top,  and  the  gag  is  passed 
through  a  meter  of  the  wet  type  and  then  through  8  coil 
in  the  burner  box. — A.  T.  L. 

Pyrometer;       Optical .     J.      Churchward.     Fr.      Pat. 

460,210,  July  10,  1913. 

See  U.S.  Pat.  l,069,313of  1913;this  J.,  1913,  928.— T.  F.  B. 
Thermo-eleetri<    element.     U.S.    Pat.    1,076,438.     Set    XI. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Autoxidaiions.     VI.    Chemical   action    of  light.    XXVIJI. 

G.   Giamician   and   P.    Silber      Ber.,    1913,   46;   3894 — 

3899. 
It  has  been  shown  previously  by  several  investigators  that 
substances  which  alone  are  not  autoxidisable  may  become 
oxidised  in  presence  of  substances  which  readily  undergo 
autoxidation.  Further  examples  of  this  phenomenon  are 
given.  Ethyl  and  amyl  alcohols,  glycerol,  mannitol, 
dextrose,  and  naphthalene  are  not  oxidised  when  exposed 
to  light  in  the  presence  of  oxygen  :  but  if  an  easily  autoxidi- 
sable substance  such  as  toluene  or  m-  or  p-xylenc  be  added, 
then  both  substances  are  oxidised  when  exposed  under 
similar  conditions. — A.  S. 
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Books  Received. 

Studio  Microscopico  e  Chimico  pel  Riconosctmento 
delle  Fibee  Vegetalj,  Lake,  Peli,  Pelijccif.,  Sete 
Natubali.  Sete  Artificiali.  Analisi  Quantitative 
dei  Tessuti  ED  altri  Manufatti  Tessili.  Di  A. 
Solabo.     U.  Hoepli,  Milan.     1914.     Price  L.  25. 

This  work  (13 J  by  SJ  ins.)  on  the  microscopical  and 
chemical  examination  of  animal  and  vegetable  fibres  and 
the  analysis  of  textiles  contains  417  pages  of  subject 
matter,  including  400  photomicrographs  and  30  tables, 
and  also  an  alphabetical  index  and  a  bibliography.  The 
arrangement  of  the  text  is  as  follows  :  General  part, 
dealing  with  the  use  of  the  microscope,  the  preparation 
of  microchemical  and  chemical  reagents,  and  the  general 
distinctive  characters  of  animal  and  vegetable  fibres  and 
artificial  silks.  Part  I.  Vegetable  fibres,  comprising 
descriptions  of  the  specific  characters  and  properties  of  the 
different  vegetable  fibres.  Part  II.  Animal  fibres  :  wools, 
hairs  or  furs.  Part  III.  Animal  fibres :  natural  silks. 
Part  IV.  Artificial  silks.  Appendix.  Quantitative  analysis 
of  textiles,  including  methods  for  dyed  mixed  fabrics  of 
cotton  and  wool ;  cotton  and  natural  and  artificial  silks  ; 
wool  and  natural  and  artificial  silks  :  cotton,  wool  and 
silk,  etc. 

Studien  ueber  Schutzkolloide.  Erste  Reebe  : 
Starke  als  Schctzkolloid.  I  :  Ueber  kolloides 
Selber.  II  :  Ueber  kollodes  Gold.  A.  G'tbier 
AMD  E.  Weingaetxeb.  Kolloidchemische  Beihefte. 
Band  V.  Heft  6.  Verlag  von  T.  Steinkopff.  Dresden 
and  Leipzig.     1913.     Price  M.  1.20. 

This  work  contains  58  pages,  9^-  by  6-j^  ins.,  and  relates  to 
the  behaviour  and  action  of  starch  as  a  protective  colloid 
in  the  case  of  silver  and  gold  sols. 

Les  Classiques  de  la  Science.  Publics  sous  la  direction 
de  MM.  H.  Abraham.  H.  Gautier,  H.  Le  Chatelieb,  J. 
Lemoine.  Libraire  Armand  Colin,  103,  Boulevard 
Saint-Michel,   Paris.     1913. 

I.  L'Air,  L'Acide  Carbonique  et  L'Eau.  Memoires  de 
Dumas — Stas — Boussingault.     Price  1  fr.  30. 

Volume  ("J  by  5  ins.)  containing  104  pages  of  subject 
matter  with  4  plate  illustrations  outside  the  text.  The 
text  is  classified  as  follows  : — I.  Biographical  sketches  of 
Dumas,  Stas,  and  Boussirgault.  II.  Dumas  and  Bous- 
sirgault's  researches  on  the  exact  composition  of  atmo- 
spheric air.  III.  Dumas  and  Stas's  researches  on  the 
atomic  weight  of  carbon.  IV.  Stas's  new  researches 
on  the  atomic  weight  of  carbon.  V.  Dumas'  re- 
searches on  the  composition  of  water. 

II.  Mesuee  de  la  Vitesse  de  la  Lumtere.  Etude 
optique  des  Surfaces.  Memoires  de  Leon  Foucault. 
Price  1  fr.  30. 

Volume  (7J  by  5  ins.)  containing  123  pages  of  subject 
matter  with  3  sheets  of  illustrations,  besides  30  figures  in 
the  text.  The  subject  matter  is  classified  under  two 
heads  : — I.  Measurement  of  the  velocity  of  light.  II.  Op- 
tical study  of  surfaces. 

III.  Eau  Oxyoenee  et  Ozone.     Memoires  de  Thenard, 

SCHOENBEIN,    De    MaBIGNAC,    SoRET,    TkOOST,    H.U"TE- 

feutlle,     Chappuis.     Price  1  fr.  20. 
Volume  (7J  by  5  ins.)  containing  111   pages  of  subject 
matter  with  one  sheet  of  engravings.     The  subject  matter 
is  classified   under   two    heads : — I.    Hydrogen    peroxide. 
II.   Ozone. 

IV.  Molecules,  Atomes,  et  Notations  Chimiques. 
Memoires  de  Gav-Lussac — Avogadre — Ampere — Dumas 
— Gaudin— Gerhardt.     Price  1  fr.  20. 

Volume  (7}  by  5  ins.)  containing  116  pages  of  subject 
matter,  with  1  plate  of  illustrations  outside  the  text. 
The  text  is  classified  as  follows  : — I.  Gay-Lussac. 
Combination  between  gases.  II.  Avogadro.  Determin- 
ation of  the  relative  masses  of  the  elementary  molecules 


of  substances  and  the  proportions  in  which  they  enter 
into  combination.  III.  Ampere.  Determination  of  the 
proportions  in  which  bodies  combine  according  to  the 
number  and  the  respective  disposition  of  the  molecules. 
IV.  Dumas.  On  some  points  regarding  the  atomic 
theory.  V.  Gaudin.  Structure  of  definite  inorganic 
bodies.  VI.  Dumas.  Chemical  notation.  VII.  Ger- 
hardt. General  review  of  the  notation  and  arrangement 
of  formulae. 

Year  Book  of  Pharmacy",  comprising  Abstracts  of  papers 
relating  to  Pharmacy,  Materia  medica,  and  Chemistry 
contributed  to  British  and  Foreign  Journals  from  July, 
1912,  to  June  30.  1913,  with  the  Transactions  of  the 
British  Pharmaceutical  Conference  at  the  fiftieth  Annual 
Meeting  held  in  London,  July  21—24,  1913.  Editors, 
J.  O.  Braithwaite  and  R.  R.  Bennett.  Compiler  of 
New  Remedies  Section,  F.  W.  Gamble.  J.  and  A. 
Churchill,  7,  Great  Marlborough  Street.  1913.  Price 
10s.  6d. 

Volume  (8|  by  5|  ins.)  containing  624  pages  of  subject 
matter,  list  of  members  since  June,  1912,  and  list  of  home 
members,  followed  by  Indexes  (alphabetical)  of  subjects 
and  authors.  As  a  frontispiece  a  portrait  is  given  of  Mr. 
J.  C.  Umney,  the  President,  1912-1913.  The  work  is 
divided  into  two  parts,  the  first  being  devoted  to  abstracts 
of  articles  in  home  and  foreign  journals,  the  second,  to  the 
transactions  of  the  Pharmaceutical  Society  and  of  the 
British  Pharmaceutical  Conference  (1912 — 1913). 

Die  Geebstoffe.  Botanisch-Chemische  Monographie 
der  Tannide.  Von  Dr.  J.  Dekkee.  Direktor  der 
Abteilung  "  Handelsmuseum  "  des  Niederlandischen 
Kolonial-Instituts.  Gebruder  Borntraeger's  Verlag, 
Berlin.  W.  35.  Schonberger  Ufer  12a.  1913.  Price 
M.  20. 

Volume  (lOf  by  7}  ins.),  containing  586  pages  of  subject 
matter,  with  3  illustrations,  and  alphabetical  indexes  of 
authors  and  subjects.  The  work  is  dedicated  by  the 
author  to  Emil  Fischer,  and  it  is  a  compendium  of 
the  researches  that  have  been  made  in  connection 
with  the  subject  of  tanning  agents  and  tanning,  in 
the  years  commencing  with  1754,  and  ending  with 
present  date.  These  investigations  are  arranged 
under  the  annual  dates  progressively,  the  names  of  the 
investigators  and  authors  coming  first,  and  following  in 
alphabetical  sequence,  under  the  several  years.  Thus,  for 
each  year  there  is  a  separate  alphabetically  arranged 
list  of  tannin  researches,  etc.  This  occupies  Chapter  I.  of 
the  work.  Chapter  II.  is  devoted  to  the  distribution  of  the 
tannins  in  the  vegetable  kingdom.  III.  Physiology  and 
methods  of  investigation.  IV.  The  chemistry  of  the 
tannins.  V.  Quantitative  analysis.  VI.  Tanning  and 
dyeing. 

Who's  Who  in  Science  (Inteenational),  1914.  Edited 
by  H.  H.  Stephenson.  J.  and  A.  Churchill,  7,  Great 
Marlborough  Street,  London.     1913.     Price  10s.  net. 

A  biogeaphical  dictionary  and  directory  combined, 
forming  a  volume  9J  by  6  ins.  The  volume  contains  662 
pages  of  subject  matter,  commencing  with  a  list  of  abbre- 
viations used,  an  Obituary  (1913),  and  condensed  tabu- 
lated, lists  of  the  world's  universi'ies.  The  biographies, 
alphabetically  arranged,  now  follow,  and  continue  from 
page  119  to  621.  These  are  followed  and  the  work  con- 
eluded,  by  a  classified  index  of  names  of  scientists  arranged 
under  the  different  branches  of  pure  and  applied  science 
represented,  and  in  the  different  countries  to  which  they 
belong. 

Mines      and      Quarries.      General      Report,      with 

Statistics   for    1912,    by   the   Chief  Inspector   of 

Mines.     Part  II. — Labour.     |Cd.  7166.]    W\mah   & 

Sons,  Fetter  Lane,  E.C.     Price  2s. 

Tins  publication  contains  a  general  report  and  statistics 

relating  to  persm  s  employed  and  accidents  at  mines  and 

quarries  in  the  Un:tcd  Kingdom,  and  to  the  enforcement 

of  the  Mines  and  Quarries  Acts. 


V.. I.  XXXIII..  No.  1.) 


NEW   BOOKS. 


47 


MIinRAL  Phodoi  rs  or  tiii    1'mtii>  Stitks  :    Review  hf 
Conditions  ind  Oi  hit      Bj  E.  W.  Parxkb.     With  « 

Snmman  of  Min  ral  Produi  I n  1912  by  W.  T.  Tboh. 

I    S    I  Survey,  Washin  [ton 

Tnr.    PRODUCTION     nK    CoPPBR,    G l.i  \o.     X  i  •  k  :  i  . 

KB,    XlM  .    VND   OTHER    Ml  I  >l  9    IS    CANADA    DUBINO 

1912      Bj  C.  T.  CAwrwRioirr.    Canada  Dept,  of  Mines. 
Mm.  -  Branch.     Itulli'iiu  No.  256. 


*  New  Books. 


(The    Unman    numeral*    In    thlok     type     refer     to    the    similar 
tracts  under  "journal  and   Patent  Litera- 
ture "  and  In  the  "  List  of  Patent  Applications."] 


J  VOrfivre,    .1.  :     La    pratique   dea    motenxa    Diesel,    24 
*     planches,  in-8°.     E.  Monroty.     Paris.     1913.      l.">  fr. 

MoVr.«,  Prof.  J.:    int  Dieeelmythns.     Qoellenii 
Qeschichte  dor  Entstehg.  dos  hent.  Oelmotors.  (236  8.  m. 
Lex   8".      Berlin,    81    Krayn.     inn.     M.    4.50. 

IT»      White,   A.    H.  :    Technical   gas  and  fuel  analysis. 

•        NY..  McGraw-Hill,  c.   10+276  p.  il.  tab 
1913.     $2. 

IlB     '''•'  ■"'''■     G.        TabeUen     ror    Ermittelung    der 
Btiindlichen  Warmeverluste.  (V.  S9  S.)  33x24-5 
cm.      M iini'licn.  R»  Oldenbourg.      [913.     (loth  M.  20. 

Y_  W;'.    I|n»  to  Build,  Equip  and  Operate  a,  in 

tin-  Unit  ,i  States      8vo     Spon.     London.     1913. 

II   :   La  ehalenr  ct  lTinmidification  dans  le  travail 
.  ill.,  inS".     .1.  Mcmnd,  Lille.     1913.     '  fr.  50. 


Rnlcliffr.   .1.    W.  :    The 
ted  V;irn-.     C> 

1013        \ 


Hanofactnre  of   Woollen  and 

18.     Emmott.     London. 


VI.  Blnrhmnd,    W.  ■■    Calico   Engraving.     A    Practical 

Text-Book.     Svo,  pp.  292.     a  Griffin.     London. 
1!)13.     X,t    His.  6cL 

Roggenhnfrr,  G.  :  Die  Wiischorei  in  ihrcm  ganzen 
Dmfange.  Bearh.  nach  den  nenesten  Erfahrgn.  auf  dem 
Gebiete  der  chem.  u.  Nasswascherei  onter  IGtwirke, 
bewahrtei  Faohmanner.  2..  verm.  n.  verb.  Aufl.  (XII. 
443  a  m.  282  Abbildtra  I  gr.  B  .  Wittenberg,  A.  Ziemsen. 
1914.     Ckrth  11  7.50. 

VII.  *"'""""■  I'  ■  "•  H.  Mache;   Ueber  die  Quantitative 

M.  ->nn.  di  r  Radiumi  urination  im  Schntxring- 
pkttenkondeniaior.     i2.  Mitteile  9  v  |  gr.  8°      Wien 

\    Holder.     1013.     26  Pf. 

Dr.  V.  F.  :  Ueber  den  Urspnmg  der  durchdringpnd- 
Strahlnng       25S.)gr.8°.     Wien.     A.  Holder.     1913 
78  Pf. 

Kailm,  A.  :  Ueber  einige  Zcrsetzungen  im  ultra\-ioletten 
Licbte.  (36  S.)  gr.  8°.  Wien.  A.  Holder.  1913. 
9.-.  Pf 

Ueber  die  ehemisehen  Wirkungen  der  durchdrincond- 

EUdiamstiahlnne.     6.    Der     Pinflnss   der  drrcbdring. 

■lien  auf  die  Iodide  der  alkal.   Erden.     (24  S.).   gr     8° 
Wien.     A.  Holder.     1913.     68  Pf. 

Ueber  die  ehemiseher  Wirkungen  der  dnrchdringend- 

eo  Radiumstrahlung.    7.  (21  S.).    er.  8°.    Wien.  A.  Holder 
1913.     60  Pf. 


KoJUt,  M.  :   Loslichkeil  dei  Ra  Emanation  in  «  • 
Salzlosnngen.     (7    8.    m.    2    Fig.),     gr.    B°.     Wien       I 
Holder.      1913.      II    Pf. 

M'i/t,  S.  :  Ueber  die  Leber  dnuci  \  Uran  d.  Radium. 
(10  S.).     rf.  8°.     Wien.     A.   Holder.     1913.     31   Pf. 

Bcmerkungen   ueber  d       I  ieit   v.    Radium- 

emanation  tu  andcren  GaseninFIussi  Iceitcn      (14  8.  n     I 
Fi-.).     gr.  8°.     Wi  n.      \.  Hold  i      1913.  60  PI 

Paneth,  F.  :  Ueber  kolli  d<  Losnngen  radioaktivci  Sub- 
stanzen.  (6  S.).  gr.  8°.  Wien.  A.  Hold.,-.  1913. 
26  Pf. 

u.(l.  v.  Hevesy:   Uebei  Versuche  mrTrennung  dea 

Radium  D  von  Blei.     (S  S.).   gr.  8°.     Wien.     A.   Holder. 
1913.     26   Pt 

u.  G.  r.  Hevesy.    Uebei  Radioelementi  bL<  fndika- 

toren  inderanalytischenChemie.    (78.)     gr.8      Wien.    A. 
Holder.     1913.  '  26  Pf. 

u.  G.   v.  Hevesy:   Ueber  die  elektrochemische  Ver- 

tretbarkeil    v.    Radioelementen.     (11    S    m.   4    Fig.)    lt. 

»  .      Wi.  n.      A.    Holder.      1913.     .".2  Pf. 

u.  G.  >\  //■  a  •>/  :    Ueber  die  ( lewinnung  v.  Polonium. 

(4  S.)       lt.  8°.      Wien.      A.  Holder.      1913.      18  Pf. 

VII  Mngne,  L.  :   Decor,  de  la  terre,  poteries,  faiences 

ceramii|Ue.     Coll.  L'art  applique  aux  metiers. 
130  ill..   in-8°.     H.   Laurens.     Paris.     1913.     (!  fr. 

|J£       Baker,  I.  O.  :  A  Treatise  on  Roads  and  Pavements. 

2nd      Edition.     Enlarged.     Svo.      Chapman      4; 
Hall.     London.     1913.     Not  21s. 

dirndl,  Prof.  M.  :  Leitfaden  der  bautechnischen  Chemie. 
Znm  Gebrauche  an  bautechn.  Fachschulen.  3.  Aufl. 
(IV.  60S.).  His-  :  Prof.  M.  Girndt.  Neue  Aufl.  gr.  8°. 
Lcpzig.  B.  G.  Tenbner.     1913.     M.  1.20. 

Bizzi,  G.  :  Manuale  del  capomastro.  Impiego  e  prove 
dei  materiali  idraulici  eementizi.  3a  ediz.  Milano,  l(i°  fig. 
p.   xvi,  433.     1913.     Lire  3.50. 

■Sea, le,  A.  B.  :  Cement.  Concrete  and  Bricks.  Svo.  pp. 
421.     Constable.     London.     1913.     Net  10s.  13d. 

Y        Karl.  T.  C.  :    Gold  Dredging.      Illustrated.      Svo,  pp 
224.     Spon.     London      1913.     Net  20s. 

Jahrhiich  f.  das  Berg-  u.  Hiitt<  nwesen  im  Koniirr. 
Sachsen.  Jahrg.  1913.  (Statistik  vom  J.  1912.)  Auf 
Anordng.  des  konigl.  Finanzministerinras  hrsg.  v.  C. 
II  nzel.  (VII.  91,  301  u.  90  S.  m.  32  Taf.)  Lex  8°.  Frei- 
berg, Craz  &  Gerlach.     1913.     M.  14. 

Kershaw,  J.  B.  C.  :  Electro-Thermal  Methods  of  Iron 
and  Steel  Pioduction.  Svo,  pp.  204.  Constable. 
London.     1913.     Net  Ss.  fid. 

Kindl,  F.  H.  :  The  rollimr  mill  industry:  a  condensed, 
genera]  description  of  iron  and  steel  rolling  mills  nnd  their 
products,  Cleveland,  O..  Penton  Pub.  Co.  c.  4-f-7fi  p. 
il.     S?.      1913.     S2. 

Langbein,  G.  :  A  complete  treatise  on  the  electro- 
deposition  of  metals  :  tr.  from  the  latest  G  rman  edL,  with 
additions  by  W.  S.  Brannt  ;  i!.  by  155  engravings.  Tth 
ed  .  rev.  and  enl.  Phila.,  H.  C.  Baird  &  Co.  [810  Walnut 
St.]     c.    33-720   p.      8°.      1913.      - 

Ledebur,  A.  :  Laboratoiree  sidernrgiques,  mannel,  20  fig., 
in-8°.     Dnnod  et  Pinat.     Paris.     1913.     (i  fr. 

Loie.  A.  H.  :  Technical  Methods  of  Ore  Analysis.  6th 
edition,  revised  and  enlareed.  8vo.  Chapman  4  Hall. 
London.     1913.     Net  12s.  64 

Meesersrimilt,  A.  :  Die  Kalkulatior  in  der  Eisennii  .-serei 
n.    der    Giesserei-Techniker     in    seinem    Bttrielx'     sowie 
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[Jan.  15,  1914. 


<  ;. '.-chichtlicb.es  u.  Betrachtungen  ub.  alte  u.  m-ue  Kaikula- 
ti<  ns-Methoden,  die  Arboits-Vertrage  u.  die  Akkoid- 
Gedinge,  Giessereiverbands-Vertrage,  Preiskurant  u. 
Grundpreise,  Tabellen  ub.  Gusseisen-KonstruktionsUilc 
ncbst  Mathematisches-Phvsikalisches.  5.  Aufl.  (VII,  276 
S.  m.  73  Fig.)  8°.  Essen,  G.  D.  Baedeker.  1913.  Cloth 
M.  5. 

Osmond,  F.  :  The  Microscopic  Anahsis  of  Metals.  2nd 
edition,  revised  ai  d  corrected  bv  L.  P.  Sidney.  Cr.  8vo. 
pp.  332.     C.  Griffin.     London.  "  1913.     Net  8s.  6d. 

Ranjaldi,  F.  :  Sulla  titanite  di  Val  Giuf  e  minerali  che 
l'accompagnano.  Roma,  4°,  p.  23,  con  tavole.  1913. 
Lire  3.50. 

Smith,  E.  A.  :  The  Sampling  and  Assay  of  the  Precious 
Metals.  8vo,  pp.  476.  C.  Griffin.  London.  1913.  Net 
15s. 

YTTT      Kaiuihowen.   F.  :    Der  Bernstein  in   Ostpreussen. 
(80  S.)     Lex.  8°.      Berlin  (N.  4,   Invalidenstr. 
44),    Vertriebsstelle    der    konigl.    geolog.    Landesanstalt. 
1913.     M.  2.50. 

XV     Taggart,  J.   A.  :    The  glue  book ;    how    to    select, 
prepare  and  use  glue.     [Hamilton,    0.,    Republi- 
can Pub.  Co.]     c.  85  p.  il.  12°.     1913.     SI. 

YVT  Hall,  A.  D.,  and  others  :  The  Soil  Solution  and 
AV1"  the  Mineral  Constituents  of  the  Soil.  (Royal 
Society.)  4to,  pp.  22,  swd.  Dulau.  London.  1913. 
Is.  6d. 

Snyder,  H.  :  The  Chemistry  of  Plant  and  Animal  Life. 
3rd  ed.  revised.  Cr.  8vo.  Macmillan.  London.  1913. 
Net  6s.  6d. 

Wahuschaffe,  Prof.  F.,  u.  Dr.  F.  Schueht :  Anleitung  zur 
wissenschaftlichen  Bodenuntersuchung.  3.,  neubearb. 
Aufl  (VTII.  216  S.  m.  57  Abbildgn.)  8°.  Berlin, 
P.  Parey.     1914.     Cloth  M.  6.50. 

-yyTTT  Jahresberichl  iib.  die  Fortschritte  in  der  Lehre 
AVX11.  v.  den  Garungs-Organismen  u.  Enzymen. 
ITnter  Mitwirka.  v.  Fachgenossen  bearb.  u.  hrsg.  v.  Prof. 
A  Koch.  21.  Jahrg.  1910.  (VIII,  712  S.)  gr.  8". 
Leipzig,  S.  Hirzel.     1913.     M.  27. 

Jakob,  G.  :  Kontrolle  der  MSlzerei-  u.  Brauerei-Arbeits- 
ma=chinen.  Fur  techn.  Leiter,  Betriebsingenieure,  Betriebs- 
chemiker  n.  Betriebfkontrolleure  bearb.  zur  Erleichterg. 
der  Begutachtg.  v.  Arbeitsmaschinen.  (X,  367  S.  m.  100 
Abbildgn.).  8°.  Munchen,  R.  Oldenbourg.  1913.  Cloth 
M.  12. 

Maltese,  N.  :  Vini  bianchi  color  marsala  ottenuti  da  uve 
nere  :  manuale  ad  uso  dei  produttori  di  vino.  Vitoria, 
8°,  p.  x,  67.      1913.     Lire  2. 

YTYA  Codex  alimentarius  austriacus :  Nachtrage, 
A1Aft'  veroffentUcht  v.  der  Kommission  zur  Hrsg. 
des  "  Codex  alimentarius  austriacus."  Nr.  4.  (9  S.)  Lex 
8°.     Wien,  Hof-u.  Staatsdruckerei.     1913.     Pf.  30. 

YTYr  Don>  J-  and  J-  Chisholm,  :  Modem  Methods  of 
Al  .  Water  Purification.  2nd  revised  and  enlarged 
edition.  8vo,  pp.  416.  E.  Arnold.  London.  1913.  Net 
15s. 

Rector,  F.  L.  :  Underground  Waters  for  Commercial 
Purposes.  Cr.  8vo.  Chapman  &  Hall.  London.  1913. 
Net  4s.  6d. 


an 


TiUmans,  J.  :  Water  purification  and  sewage  disposal 
tr.  bv  Hugh  S.  Taylor,  with  21  il.  in  text.  N.Y.,  Vai 
Nostrand.     15+143  p.  O.     1913.     $2. 

Shu-art,  A.  W.  :  A  Manual  of  Practical  Chemistry  for 
Public  Health  Students.  Especially  arranged  for  tho^e 
studying  for  tbeD.P.H.  Cr.  8vo,  pp.  82.  Bale.  London. 
1913.     Net  3s.  6d. 

XX  Drogisten-Kaiender :  Deutschei,  f.  1904.  Ein 
Hilfs-  u.  Nachschlagebuch  f.  Drogen-  u.  Farb- 
warenhandler.  Hrsg.  v.  Prof.  Ed.  Freise.  34.  Jahrg. 
2  Tie.  (IV  S.,  Schreibkalender,  407  u.  IV,  180  S.)  kL  8°. 
Braunschweig,  J.  H.  Meyer.     Cloth  M.  3. 


Pozzi-Escot,     E. 
in-18.   J.  Rousset. 


La 

Paris. 


metallotherapie 
1913.     1  fr.  50. 


colloldale. 


XXI    Slreissler,    A.  :      Oeldruck,    Bromoldruck   u.    ver- 

wandte   Verfahren.    (132  S.    m.    19  Abbildgn.  u. 

15  Taf.)     8°.    Leipzig.    E.  Liesegang.    1913.     Cloth  M.  3. 

YXIII    Classen,  A.:  Quantitative  Analysis  by  Electro- 
■^  lysis.     Translated    from    the    5th      German 

edition  by  W."  T.Hall.     8vt.     Chapman  &  Hall.     London. 
1913.     Net   10s.   6d. 

Foulk;  C.  W.  :  General  principles  and  manipulation  of 
quantitative  chemical  analvsis.  c.  11+166  p.  il.  8  . 
N.Y.      McGraw-Hill.    1913.  "  $1.50. 

Introductory     notes    on     quantitative      chemical 

analysis.       3d.     ed.      e.     11  +  250     p.      iL       8°.        N.Y. 
McGraw-Hill.      1913.       S2. 

S.ilomone,  G.  :  Elementi  di  chimica  analitica  qualitativa. 
8°.     Fig.  p.  260.     Torino.     1913.     Lire  4. 

Dimmer,  Dr.  G.  :  liber  die  Korrektion  des  Fehlers  durch 
den  herausragenden  Faden  bei  Quecksilberthermometern. 
Aus  dem  Laboratorium  der  k.  k.  Normaleichungskom- 
mission  in  Wien.  (22  S.  ni.  7  Fig.)  gr.  8°.  Wien.  A. 
Holder.     1913.     52  Pf. 

XXIV     Coupin,    H.  :     Lectures    scientifiques    sur    la 
"       Chimie.     Generalites.     Biographies,     1     vol. 
in-16  avec  19  grav.     Libr.  Armand  Cohn.     Paris.     1913. 
3  fr. 

Gelman,  F.  H.  :TOutlines  of  Theoretical  Chemistry.  Cr. 
8vo.     Chapman  &lHall.     London.     1913.     Net  15s. 

Weyl,  T.  :  Les  methodes  de  la  Chimie  organique,  T. 
1,  280  iU.,  in-8°.     Dunod  et  Pinat.     Paris.     1913.     20  fr. 

Deegener,  H.  :  Chemisch-Technische  Rechnungen.  (159 
S.  m.  4  Fig.)  8vo.  Berlin.  1913.  (Sammhmg  Goeschen). 
Cloth,  90  Pf. 

Jakobi,  Prof.  S.  :  Technische  Chemie  f.  Maschinenbau- 
schulen.  Ein  Lehr-  u.  Hilfsbuch  f.  Maschinen-  u.  Elektro- 
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Ill K    HURTEB    MEMORIAL  LECTURE, 
"  MODERN   CHEMICAL    LND1  STR1 

BY     PBOF.     FRITZ    HAIIF.R. 

It  is  a  special  honour  to  me  to  speak  here  in  apprei  iation 
of  »  man  who  recognisod  and  represented  the  importance 
of  physical  thinking  in  applied  chemistry  at  a  time  when 
almost  without  oxception  tochnical  ohemiste  declined 
to  take  this   view. 

Thinv  years  ago,  when  Hurler's  activity  was  at  its 
height,  the  centre  point  of  chemical  industry  was  the 
Leblanc  ?oda  process.  Hero  in  England  a  number  of 
technical  methods  for  the  manufacture  of  sulphuric  acid 
ami  Glauber's  -;\1 1 .  bleaching  powder,  soda,  potash  and  the 
alkalis  had  been  developed  up  to  a  remarkable  standard. 
It  is  impossible  tp  admire  too  much  the  richness  of  inven- 
tive genius  and  the  cloarne  ■  of  judgment  which  the 
technical  chemists  of  this  period  developed  in  your  country. 
The  world  has  learned  of  them  how  to  convert  ehemical 
laboratory  reactions  into  industrial  technical  processes 
and  h"«  to  build  up  a  system  of  analytical  controls 
which  enables  the  manager  to  follow  the  chemical  change  I 
in  a  complicated  [system  of  reactions  on  a  largo  scale. 

The  picture  that   technical  chemistry  exhibits  to-day 
i-  quite  different    from  that    of   thirty  years  ago.     There 
is    more    briQiancy    around    the    accomplishment    of    the 
organic  than  of  the  inorganic  industries.     The  replace- 
ment of  natural  dye.  by  the  produets  of  coal  tar.  the 
ion  of  our  medical  recourses   by   the  manufacture 
of  synthetic    medicines,    has    gone   far   to  extend    the 
appreciation  "f  chemical  work  and  to  produce  the  general 
conviction    that    chemistry   is   an   inexhaustible   field   of 
mio     possibilities.     Indeed,     one     natural     product 
after  another  falls  into  the  domain  Of  chemical  synthesis, 
and   chemistry  is    becoming   the   important    factor  in  the 
imy  of   the   tropica]   products   which   are   used   for 
industrial   purposes.     As   soon   as    the   price   of  such   a 
produi  »  certain  limit   organic  chemistry  enters 

the  ticld  and  Bynthaises  it  in  Western  Europe.  Thus 
indigo  has  succumbed  to  the  onslaught  of  organic  chemistry. 
Tanning  materials  at  present  are  in  a  struggle  with  the 
condensation  products  of  formaldehyde  and  phenolsnl- 
phonic  acids.  ( Samphor  could  only  maintain  its  position  by 
price  reduction,  and  the  prospect  of  synthetic 
rubber  holds  down  tie-  would-be  inflated  prices  of  the 
natural  product.  The  basis  of  this  marked  development 
in  organic  ehemical  industries  is  the  combined  working 
nf  ..,'ionce  and  technology.  The  fact  and  the  success 
of  this  intermingling  is  -o  obvious  thai  we  need  not  dwell 
on  the  point. 

In  the  territory  of  inorganic  technical  chemistry 
thing-  are  somewhat  different.  Here  also  a  great  change 
ha~  taken  place.  The  historical  sulphuric  acid  and  BOda 
ses  bive  lost  much  ground  to  the  ammonia-;  oda 
and  electrolytic  processes,  and  to  the  contact  process. 
New  branches  of  industries  have  taken  root  and  grown 
up.  In  this  field,  however,  the  connection  between 
scientific  and  technical  progress  is  neither  so  obvious 
well  recognised  a-  in  the  realm  of  industrial  organic 
chemistry.  The  reason  lies  in  this,  that  the  advance 
in  mora  nee,  during  the  last  decade  or  two,  has 

resulted  less  in  the  discovery  of  new  facts  which  had 
direct  technical  applications,  than  in  the  urravellirg 
and  working  out  of  new  theoretical  views.  In  fact,  the 
introduction    of    physical    laws    and    physical    methods 


into   ile-    working    iphere   of   inorganic'   chemistry    has 

led    to    the    greatest    scientific    progress.      lie    it 

of    physics    into   chemistry    has    produced    the   splendid 

development     of     physical     chemistry,    the    basis    of 

wheli  is  the  second    law    of   thermodynamics,  the  phase 

rule,  and   tie-   theory  of  eleotrolytic  The 

introduction  of   the  electroscope   into  chemioi 

has  opened  up  the  new  ohemioal  world  of  radioactivity. 

Now.  m  my  opinion,  inorganic  chemical  industries  can  gam 

almost  a-  much  by  regarding  their  problems  from  ■' 
physical  point  of  view  as  org. me-  industries  do  by  the 
application  of  structural  considerations. 

1  do  not  think  it  will  lie  out  of  place  m  this  Ire  lure 
if  1  speak  of  one  or  two  inorganic  technical  questions 
and  lay  sire--  on  the  physical  considerations  winch  bear 
on  them.  I  may  lie  permitted  to  pas  by  many  of  the 
current  examples  of  tie-  pari  played  by  physical  chemistry 
in  technical  Chemistry  owing  to  their  general  recognition 
and  go  on  to  speak  of  a  few  industrial  cases  with  which 
I  have  come  in  contact  during  the  last  year  or  two. 

During  the  last  few  years  a  not  very  obvious  property 
of  stannic  acid  has  become  the  source  of  a  new  inorganic 
industry.  Iron  cooking  utensils  are  coated  on  the 
inner  side  with  a  white  enamel*  which  must  contain 
no  poisonous  material;  owing  to  its  relatively  low  co- 
efficient of  expansion  it  must  lie  very  thin  so  a-  not  to 
crack  and  chip  away  when  the  iron  expands  through 
ri>e  of  temperature.  It  must  have  a  low  melting  point 
BO  t  hat  t  he  iron  docs  not  lose  its  shape  when  it  is  coated 
with  the  melted  enamel.  A  glass  is  therefore  used  which 
has  nearly  the  following  constitution  :  Borax  26  per  cent.  ; 
quartz,  17  per  cent.;  felspar,  34  per  cent.;  sodium 
silico-lluoride,  13  per  cent.  ;  soda,  4  per  cent. ;  saltpetre, 
3  per  cent.;  kaolin,  3  per  cent.  The  constituent  parts 
are  melted  togethet  ;  the  fused  mass  is  ground  with 
water  and  some  plastic  clay  to  a  thin  paste  of  suitablo 
thickness  for  even  coating,  then  dried  on  the  iron  and 
heated  to  a  temperature  of  800°  C.  for  about  a  minute, 
whereby  fluxing  of  the  enamel  is  attained.  That  Ls 
roughly  the  technology  of  enamelled  iron.  But  such  an 
enamel  is  too  transparent.  For  the  thin  coating,  which 
it  is  necessary  to  use  on  the  iron,  permits  the  dark  colour 
of  the  background  to  be  seen.  It  is  desirable  to  add 
something  which,  in  small  quantities,  will  render  tho 
enamel  quite  opaque,  and  which  will  at  the-  same  time 
give  it  a  clear  white  colour.  The  only  satisfactory  sub- 
stance up  to  the  present  has  been  stannic-  acid.  The 
requisite  amount  for  a  given  surface  is  small,  about  one-half 
gram  being  required  )>or  square  decimeter,  but  the  em- 
ployment of  enamelled  iron  utensils  is  SO  great  that  3 
million  kilos,  of  stannic  acid  arc  used  yearly  for  this 
purpose.  In  earlier  time,  about  double  the  amount  of 
stannic  acid  was  used  per  unit  area,  as  it  was  mixed  and 
melted  with  the  other  constituents  of  the  glass,  and  not, 
as  at  present,  added  to  the  enamel  pate  before  the  baking 
process.  . 

The  substitution  of  stannic  acid  by  an  equally  efficient 
and  non-poisonous  but  cheaper  clouding  medium  has 
long  been  sought  for  by  the  enamel  industry.  Many 
anci  various  snbstani  es  have  lx»-n  tried  and  now  it  J(  i  Bis 
as  if  the  problem  has  been  solved. 

The  naturally  occurring  zirconium  silicate  is  treated 
by  alkali  and  a  product  of  roughly  the  following  coni- 
po  ition  is  obtained:  ZrO  ,  S3  per  cent.;  Ti<>..  4  i.er 
cent.  :  SiO„  9  per  cent.  ;  Na.O  2  per  cent.,  the  remainder 
being  water.  This  impure  zirconium  oxide  is  replacing 
Stannic  acid.  It  i-  used  in  the  same  quantities  and 
in  the  same  way. 

Tie-  development  of  this  new  industrial  process  has 
brought  forward  (he  question  as  to  whether  the  specific 


•  ^ee  Paul  Randan.  "  Die  pabrikation  des  Emails  una  das 
Emaillieren,"  Wien  and  Leipzig,  1909  ;  Julius  Grunwald,  "  Theone 
und  Praxis  der  Blech-  und  Gusscmailindustrie."  Leipzig,  1908, 
and  "  Chemische  TechnologiederEmail-Rohmaterialien,"  Dresden, 
1911  ■  further  "Ausgewahlte  Kapitel  aus  der  Emailliertechnik, 
herausgegebeu  you  der  Redaction  dra  Sprecbsaals.     Coburg.  1912. 
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propertv  of  the  product  is  due  to  the  oxide  of  zirconium  or 
to  some  peculiar  physical  state  that  it  possesses  which 
could  be  imparted  to  other  substances  or  perhaps  to  t.ie 
impurities  contained  besides  the  oxide  of  zirconium. 
These  questions  are  solved  bv  some  simple  considerations. 
Zirconium  oxide  is  like  tin  oxide,  namely,  when  in  large 
crystals,  a  transparent  colourless  body.  Now  to  render 
a  "class  opaque  bv  the  intermixture  of  particles  of  such  a 
body  the  two  substances  must  have  different  .mho  of 
refraction.  The  greater  the  difference,  the  greater  will 
be  the  specific  power  of  the  particles  to  render  the  glass 
opaque.  Now,  the  easily  melting  glasses  winch  are  used 
for  enamels  have  a  coefficient  of  refraction  m  the  neigh- 
bourhood of  1-5.  Natural  tin  oxide  has ;  the  refractive 
KE-**  vellow  light-of  1-9966  or  20799  according 
to  the  axis  chosen.  Its  refractive  power  is  therefore  fa. 
greater  than  that  of  the  glass.  This  property  accounts 
for  its  utility  in  making  enamels  opaque.*  Natural 
zirconium  silicate  has  very  similar  refractive  mdioes 
being  only  abou'  one  unit  smaller  in  the  first  place  of 
decimals/  Calculating  from  the  well  ton  additive 
properties  of  molecular  refraction  we  find  that  the  umo.  al 
of  the  relatively  feebly  refracting  silica  from  the  zirconium 
silicate  will  increase  its  coefficient  so  that  pure  z.rconmm 
oxide  will  have  a  refractivity  about  10  per  cent,  great. , 
"nan  pure  tin  oxide.  Thus  we  may  expect  that  zirconium 
oxide  with  or  without  the  above-mentioned  impuntK.s 
of  the  technical  product  acts  like  tin  oxide  if  it  is  equaUj 

finely   divided   in  the   ^J.»»«^J**3^    I 

appear  if  one  of  the  oxides  dissolves  in  the  enamel        a 
much  greater  extent  than  the  other.     The  fact  that  on . 
half  the  tin  oxide  is  required  when  it  >s  no    melted  with 
the   enamel,    but   onlv    mixed   with    it    before   mrtoft 
shows  that   it    is  not"  so  much  a  question  of  solubility, 
but    of   the   rate   at   which  it   dissolves.     Now    the   ox.de 
dSXs    onlv    after    the    melting    of    the    , lass    and     he 
melting   is   stopped  the    moment  the   heat   coming  from 
above  renders  the  surface  minor-smooth      Thus  there  is 
onlv  time  for  a  limited  solvent  action  of  the  glass  to  take 
pa,..     From  tins  we  pat  her  that  an  equally  small  quant. t. 
,     suitably  calcined  zirconium  ox.de  or  of  tin  ox.de  wU 
r.robablv  '  render     the     enamel     equally     opaque.      \\  ith 
voluminous    zirconium   oxide   prepared   by    heating     pure 
commercial    zirconium    nitrate    to    800°    this    conclusion 
was  eas.lv  proved  by  a   few   experiments.     Some  minor 
printa abou?  the  composition  of  the  enamel  would  have 
fo  be  considered  if  we  would  go  into  the  subject    no, 
fullvt    The   former   difficulty   of   finding   empirically   a 
substitute  for  tin  oxide  is  now  made  plan.  ^  mspeotion 
of  a  table  of  refractive  indices,  because  we  find  that  the 
oxides  of  tin  and  zirconium  have  peculiarly  tag  mdices 
among  the   substances  which  are  colourless,  stable  at  high 
tCperature  and  non-poisonous.     The  ox.de  of  titanium 
which  forms  a  small  part  of  the  techmca  1  produc    would 
be  even  better  alone,  because  of  its  still  larger  refractive 
index,  but  the  enamels  made  opaque  by  rt  show  a  yellowish 

C'°l' will  now  pass  from  the  zirconium  oxide  to  its  accom- 
panying mineral  monazite  sand  and  speak  for  a  moment 
of  a  new  factor  in  its  industrial  treatment.  Since  the 
mVoducUon  of  the  Welsbach  mantle,  for  lighting  pur- 
ees monazite  sand  has  1,„  n  worked  up  ,n  large  quant, 
ties  for  the  production  of  thorium  nitrate  In  th  last 
two  vears  a  new  and  very  peculiar  question  has  »n*n 
Ct&ustry  by  the  demand  of  the  «^te- 
for  radioactive  substances  which  give  penetrating  7-rays. 
There  are  n  a  thousand  metric  tons  of  the  usual  monazite 
Tnd  containing  5  per  cent,  of  thorium  «**•"££« 
to  the  current  radioactive  figures,  18  milligrammes 
of  such  a  radioactive  substance.  The  value  of  these  few 
nill^rammesin  a  sufficiently  concentrated  »^  exceeds 
the  value  of  any  other  substance  known  and  covers  the 


MuSn    1910     (Doctor-  Dissertation);       Weiss,     Ze.tschnft     tar 
anorganische  Chemie  1910,  65    p.  218. 


original  cost  of  the  1000  tons  of  monazite  sand.  Now, 
the  problem  was  to  get  these  few  milligrammes  out  of  the 
thousand  tons  in  the  normal  thorium  extraction  process. 
This  extremely  valuable  substance  is  the  mesothorium 1. 
of  l)r  Halm,-  which  by  changing  into  mesothorium  11. 
becomes  a  much  more  powerful  source  of  7-rays  than 
radium  itself  in  equilibrium  with  its  products. 

The  problem  is  solved  by  the  addition  of  01  per  cent, 
of   barium  to  the  sand  before  treating  it  with  sulphuric 
acid  in  tie-  usual  way.     In  due  course  we  get  a  radioactive 
deposit  of  barium  sulphate  rendered  impure  with  biU2, 
TiO      lead,   and  rare  earths.     These  impurities  must   be 
separated    by   four   distinct   chemical   processes,  resulting 
finally  in  the  regaining  of  barium  sulphate  with  radio- 
act  ive  impurities  onlv.     This  product  is  then  concentrated 
bv  the  ordinary  methods  using  the  chloride,   carbonate, 
and  bromide  of  barium,  up  to  the  7  ray  activity  of  pure 
radium   bromide,   or  in  excess  thereof.     One   might  cer- 
tainly expect  from  such  a  complicated  process  that  the 
largest   part   of   the    18    mgr.    would   be   lost.     Ihe   real 
result  however  is  found  by  comparing,  using    the    a-ray 
method,   the   amount   of  mesothorium   in   the   final   con- 
centrate  and  in  thorium  in  equilibrium  with   its   trans- 
formation   products.     Dr.     Keetman     and     Dr.     Mayer 
have  done  so*  and  obtained  the  astounding  result,  that  the 
figures  are  nearly  the  same.     How  is  that  to  be  explained  I 
The   sand   always   contains  a  small  amount   of  uranium 
(sav  0-1  per  cent.)  and  in  consequence  its  equivalent  ot 
radium,  which  is  saved  together  with  the  mesothorium. 
The  amount  of  radium  in  the  sand  and  in  the  final  con- 
centrate is  determined  by   using  the  emanation  method 
of  estimation.     Keetman  and  Mayer  have  also  made  this 
comparison  and  found  an  equally  quantitative  agreement. 
This   vield  also  is  almost  theoretical.     The  quantity  by 
weight   of  the  radium  is  much  greater  than  that  of  the 
mesothorium  in  the  sand  as  well  as  in  the  final  product. 
The  final  radioactive  product  of  the   1000  tons  shows  a 
7-radiation  equivalent  to   2200   mgrms.  of  RaBr2,  three- 
tenths  of  which  come  from  the  bulk  of  real  RaBr4,  while 
seven-tenths  are  due  to  the  small  admixture  of  the  much 
more  powerful  mesothorium  bromide.    We  have  learnt  from 
Soddy   and   Fajans  that   radioactive   elements   occurring 
on  the  same  place  of  the  periodic  system  are  inseparable 
by   am-   chemical   means.     Therefore,   according   to   this 
rule  the  quantitative  extraction  of  mesothorium  follows 
from  the  quantitative  extraction   of  the  larger  mass  ol 
radium.     That  the  latter  accompanies  the   barium  lull}' 
is   usually   explained   by  the   greater  insolubility   of  the 
radium  sulphate  and  their  isomoiphism. 

I  wonder  whether  this  explanation  will  be  final.  1  ernaps 
adsorption  plays  an  important  part,  even  in  ease 
the  sulphates  should  be  able  to  dissolve  into  each 
other  in  the  solid  state  like  alcohol  and  water  in  the 
liquid  state.  Diffusion  is  so  extremely  slow  with  solids, 
that  the  surface  phenomena  become  more  prominent 
in  all  rapid  changes.  The  work  done  by  Ritzelt  here 
at  Liverpool  in  this  laboratory  on  the  suggestion  ot 
Donnan  induces  us  to  regard  adsorption  as  the  primary 
step  even  in  the  case  that  a  solid  solution  can  be  formed. 
Now  there  are  certain  facts  stated  quite  recently  DJ 
Fajans  and  Beer.}:  which  suggest  a  near  connection 
between  adsorption  and  chemical  affinity.  Un  tne 
other  hand  we  have  learnt  from  Braggs  new  brilliant 
investigations,  that  the  ordinary  solid  crystalline  salt* 
are  not  systems  in  which  one  anion  and  one  cation  form 
I  a  molecule  which  is  separated  from  the  next,  but  that 
i  one  cation  h  probably  bound  to  all  the  surroundmg 
anions  and  one  anion  to  all  the  surrounding  cations,  in 
;  consequence  of  that,  we  may  feel  inclined  to  consider 
the  possibility  of  chemical  forces  acting  between 
the  atoms  or  'ions  in  the  surface  of  the  solid  preen* 
tates  and  the  molecules  or  ions  in  the  final  layel 
the  surrounding  liquid,  i.e.  in  the  adsorption  layer. 
We  may  remember  that  there  are  good  reasons  fcr  tne 
belief  that  chemical  forces  are  of  elcctncal  character 
and  we  know  from  electro-osmosis  and  similar  phenomena 
that    electrical    forces    are    always    acting    between    tne 


*  Private  communication. 
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surface  of  tin  -...inis  .ui.l  the  adjacent  layer  of  fluid, 
\.  rption  phenomena,  which  are  especially  instructive 
with  radioactive  substances  owing  to  our  being  ablo  to 
,1  the  presence  "f  in i nut,  quantities,  ma]  thusporhapa 
I*-  brought  in  close  connection  with  ohemioal  affinities. 

Pn-    working    up   of   the   rare   earths    presents    man) 
physioal-chemii  i  intorost.     [I   is  tempting  to 

speak  of  tho  electrolytic  preparation  "I  the  so-called 
Mischmctall"  containing  80  90  per  cent,  cerium  (tho 
i.-, i  consisting  "f  didymium  and  lanthanum)  and  its  use 
d.r  patent  lighters,  or  about  the  manufacture  of  pure 
fluoride*  •  >[  the  rare  i  artha  used  for  the  salted  are  to  make 
the  light  white,  or  of  the  special  prop  rties  which  a  thorium 
nitrate  must  show  in  ord  rto  id  \\,-M>.i,  b  mantles. 

I  will  ju*t  consider  one  point  more  in  detail  because  it  is 
a  good  example  now  the  same  simple  consideration 
alneidatos  problems  in  vcrj  different  branches  of  chemical 
working.  Xhi  splendid  reasoning  "f  I.  Chatclier explained 
tin-  property  "f  the  Welsbach  mantle  in  producing  more 
light  when  heated  by  a  Bunsen  flame  than  anj  other 
radiator,  as  being  duo  to  the  fact  of  the  transparency 
of  it*  substance  in  the  infra  rod  region.  In  virtue  "f  this 
transparency  the  mantle  is  unable  t"  give  "IT  the  heat 
imparted  to  it  by  the  burning  gas  bj  the  emission  of  heat 
wave  energy.  At  the  same  temperature  the  Vyelsbaoh 
mantle  radiates  no  more  light  than  other  substances, 
but  m  a  given  flame  it  gets  hotter  and  more  nearly 
approachce  the  temperature  "f  the  Same  than  does  any 
other  substance  owing  t"  this  lack  of  heat  radiation. 
from  tin-  state  of  things  high  liu'ht  economy  results, 
as  we  get  with  gas  "f  a  heating  power  of  .">0(M)  grm.  cal., 
one  Hefner  candle-power  for  an  hour  with  the  consumption 
,.f  n  s  0-9  I.  of  coal  gas  using  tin-  inverted  type  of  burner 
which,  iik  it  is  known,  affords  a  certain  amount  ol  previous 
anarinrf  Now.  by  using  a  compressed  air  burner  we  can 
increase  the  economy  to  0-6  I.  of  gas  per  Hefner  candle- 
power  with  the  same  s.is  without  more  previous  heating 
than  in  the  former  ease.  At  first  sight  we  may  lie  led  to 
think  that   th  il  air  flame   is  hotter,   but  on 

loaideration  it  will  be  evident  that  this  is  wrong. 
\  Bunsen  flame  corsists  of  two  extremely  thin  reaction 
,-■-.  the  internal  cone  and  the  external  one,  the  latter 
being  used  for  beating  the  Welsbach  mantle.  In  the 
internal  oone  the  admixed  air  burns  in  an  excess  of  gas, 
whilst  iii  the  out  r  ione  the  burning  components  undergo 
mplete  combustion  with  the  air.  forming  C02«nd  water. 
The  poaitioa  of  the  outer  oone  is  fixed  by  the  fait  that 
in  this  zone  the  quantity  of  oxygen  present  must  be 
exactly  the  theoretical  amount  required  for  complete 
combustion.  Here,  as  there  is  no  excess  of  air,  the  tem- 
i>-  i  at  lire  only  depends  on  the  calorific  value  of  the  gas 
and  the  specific  heat  of  the  products  of  combustion,  and 
is  therefore  at  the  maximum  attainable  with  this  gas 
■  I  air.  Thus  the  temperature  of  a  blow  pipe,  using  air, 
and  lias  of  the  same  composition  cannot  exceed  this 
maximum.  Nevertheless  the  mantle  docs  get  hotter 
in  the  blow  pipe  as  is  proved  by  the  fact  of  increased 
Miomy.  We  do  not  even  need  this  special  observation 
of  the  mantle,  as  everyone  knows  from  elementary  experi- 
ence that  things  can  be  heated  to  a  much  higher  tem- 
p -ratlin-  in  a  blow  pipe  than  they  can  in  a  Bunsen  flame. 
now,  why  is  this  the  case?  An  explanation  has  been 
SUgg  sted  in  the  fact  that  as  the  blow  pipe  has  a  smaller 
flame,  the  production  of  heat  takes  place  in  a  more  con- 
fined region.  But  this  fact  is  really  no  explanation  as  we 
d"  net  heat  a  geometrical  space,  but  a  quantity  of  L'as, 
and  we  have  just  proved  that  it  is  impossible  to  Set  it 
hotter  than  it  becomes  in  the  outer  cone  of  a  Bunsen  flame. 
To  find  the  proper  explanation  we  must  consider  a 
phenomenon  that  has  no  very  obvious  connection  with 
this  subject,  namely  the  dissolving  of  crystals  in  water. 
On  this  subject  we  have  the  theory  inaugurated  by  Noyes 
and  Whitney,  and  developed  by  Nernst,  which  states 
that  the  layer  of  liquid  in  contact  with  the  crystal  always 
Mate  of  saturated  solution.  This  saturated  layer  is 
continually  losing  its  dissolved  substance  to  the 
unsaturated  further  removed  layers  and  at  the  same 
time  being  ^saturated  from  the  surface  of  the  crystal. 
If  the  liquid  is  stirred  this  surface  layer  remains  without 
motion,  as  the  external  friction  is  very  much  greater 
than   the   internal,   while   the   neighbouring   layers   have 


progressive!]    in  Now,    for   I 

"i     Implicit]    w  may  imagiiv    in     system  of  layers  of 

increasing    velocitii      replaced   bj    ■•     tationarj    layei  in 

I     at     one     side     With     tie      ilytal      ill, I     oil     the     otic  I 

with  the  bulk  ol  th,-  solution   uniformly  moved  by  the 
stirrer.      I  -his  stationary  layer  i  >n   through 

which  diffusion   of   tie-  dissolved  substance   takes   place 

and    til,-    rat,-    of    solution    i*    determined    by    tin-    amount 

of  substance  which  diffuses  in  unit  time  through  tin-  layer. 
'I'll,-  quicker  tie-  stirrin  i  ,  tie-  tinnier  is  tin-  stationary 
lay,!,  th,-  shorter  i-  the  distance  for  diffusion 
greater  t  he  rat,-  ,,f  Bolut  ton.  Bearing  in  mind  that  diffusion 
and  conduction  "f  heat  are  entirely  analogous  processes, 
and  that  both  phenomena  follow  the  same  differential 
equations,  we  at  once  arrive  at  tie-  theory  of  tin-  blow  pipe, 
by  introducing  this  simplifying  conception  of  a  stationary 
liver  of  '_ms  on  the  sulfate  ,,f  th,-  heated  body  immersed 
in  the  rapidly  moving  gases  of  the  flame,     w  ■      •  that  the 

temperature  of  tic-  solid  body  depends  on  tin-  gain  of  heat 
by  ci induction  through  this  stationary  layer  of 
and  upon  the  equally  large  loss  of  heat,  due  to  radiation. 
The  quicker  the  flow  of  the  gas,  the  thinner  will  be  the 
stationary  layer ;  the  thinner  the  layer,  the  greatei  will  bo 
the  tlow  of  heat  and  the  higher  the  temperature  of  the 
body.  Thus  the  difference  m  the  velocities  of  tin-  hot 
gases  at  equal  temperature  accounts:  for  the  higher 
efficiency  of  the  blow  pipe.* 

The  study  of  flamos  and  the  process  of  combustion  and 
the  possible  uses  of  the  products  of  combustion  constitute 
a  favourite  field  for  a  physical -chemical  consideration. 

Among  the  processes  for  utilising  tho  products  of  com- 
bustion in  chemical  industries  the  action  of  generator 
gas  on  alkaline  solutions  stands  out.  Tho  old  method 
of  making  oxalic  acid  was  by  the  action  of  fused  alka li- 
on wood,  and  formic  acid  was  got  by-  splitting  off  of  I  !( '. 
from  the  oxalic  acid.  To-day  these  processes  have  dis- 
appeared. Formic  acid  is  obtained  by  tho  action  of 
carbon  monoxide,  in  the  form  of  generator  gas,  on  alkali, 
and  oxalic  acid  is  made  from  formic  acid  by  heating  its 
-alts  and  decomposing  them  into  hydrogen  and  salts  of 
oxalic  acid.  Berthelot  discovered  this  action  of  CO 
on  alkali  as  long  as  50  years  ago  and  has  done  much 
research  on  this  subject.  "  His  view  was  that  the  caustic 
alkalis  combine  with  CO  best  in  presence  of  a  littlo  water 
but  always  at  a  very  slow  rate.  In  order  to  quicken  up 
the  reaction  later  on  CO  at  high  pressure  was  used  and 
Berthelot's  concentrated  solutions  were  replaced  by  solid 
alkali.  This  was  developed  into  a  technical  process  in 
which  wet  generator  gas  under  pressure  acted  upon 
slowly  shaken  pieces  of  solid  alkali ;  but  finally  it  was 
found  more  expedient  to  replace  the  solid  alkali  by  a 
dilute  solution  which  has  the  surprising  property  at  high 
temperature  of  acting  much  more  quickly  than  concen- 
trated solutions.  This  is  the  most  modern  form  of  the 
technical  process. 

This  reaction  has  been  studied  in  my  laboratory. t  lB* 
question  was  first  whether  the  reaction  goes  on  between 
water  vapour  and  gaseous  CO,  or  between  dissolved  CO 
and  the  constituents  of  the  solution.  Experiment  proved 
the  latter  to  be  tie-  ease.  Thus  the  speed  depends  upon 
the  concentration  of  the  dissolved  CO  which  is  used 
by  the  reaction  and  replaced  from  the  atmosphere  above, 
finder  equal  conditions  of  -tirring  and  temperature  the 
speed  is  strictly  proportional  to  the  partial  pre-siire  of 
in  in  t!v  gas-room.  At  low  temperatures  the  reaction  is 
extremely  "low.  and  moderate  stirring  of  the  gas  and 
solution  is  all  that  is  required  to  keep  the  solution  satur 

with  it',  stronger  stirring  is  without  influence.  Under 
these  circumstances  a  high  concentration  of  alkali  helps 
to  a  comparatively  rapid  chemical  change,  but  there*  ten 
velocity  is  always  far  below  that  required  for  a  technical 
process.    Heating,  a-  usual,  increases  'he  reaction  velocity 


•  -  Hiber  ami  Le  Rosslgnol,  Zeitschrift  fur  physikalische 
Chemie  66  196.  The  influence  of  the  rate  of  flow  of  the  flame 
oasis  nivii  the  temperature  of  an  immersed  body  has  first  been 
Mentioned  by  IVrv.  Comp.  rend.  137,  909;  see  Haber,  Zeit- 
schrift  fiir  physikalische  Chemie.  68 

t  Frierfrich  \.  Weber,  "  Uber  die  Einwirkung  von  Kohlenoxyd 
auf  Natronlauge  "  (Doctor-Dissertation).  Karlsruhe.  1908.  Gorton 
R  Fonda.  "  Uber  die  Einwirkung  von  Kohlenoxyd  aul  Laugen," 
(Doctor-Dissertation),  Karlsruhe,  1910. 
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very  much,  and  above  100°  it  becomes  difficult  to  keep  the 
solution  saturated  with  CO  by  stirring.  At  160°  to  170° 
we  cannot  arrive  at  a  point  where  stronger  stirring  would 
not  materially  increase  the  progress  of  the  reaction.  In  this 
region  of  temperature  the  velocity  of  reaction  meets  the 
technical  requirements,  provided  the  absorbing  liquid  is 
brought  into  extremely  close  contact  with  the  current  of 
generator  gas.  Concerning  the  influence  of  the  concentra- 
tion of  the  alkali  upon  the  speed  of  reaction,  we  find  that 
from  100"  upwards  solutions  containing  about  10  per  cent, 
of  alkali  become  more  and  more  marked  by  a  high  rate  com- 
pared with  stronger  as  well  as  weaker  solutions  under  the 
same  conditions  of  temperature  and  stirring.  At  160°,  for 
instance,  the  10  per  cent,  solution  works  15  times  better 
than  a  43  per  cent.  one.  The  suggestion  that  the  10  per 
cent,  solution  becomes  best  intermixed  with  the  gas 
by  the  stirrer  in  virtue  of  an  especially  small  surface 
tension  is  not  supported  by  measurements  of  this  constant 
at  high  temperature,*  and  this  point  remains  unsettled 
for  the  present.  The  older  form  of  the  process  which 
works  with  solid  alkali  and  the  newer  using  the  solution 
are  seen  now  in  very  close  connection.  In  the  older  form 
the  gas  used  in  a  wet  state  produces  by  virtue  of  its 
water  vapour  a  thin  coating  of  concentrated  solution  of 
caustic  alkali  on  the  surface  in  which  the  CO  dissolves 
and  reacts  as  it  does  in  the  new  process.  Perhaps  this 
industrial  application  illustrates  very  effectively  the 
influence  of  temperature  and  stirring  npon  reaction 
velocity.  Is  it  not  remarkable  that  the  same  alkali  which 
helps  us  so  often  to  separate  CO;,  from  CO  by  the  formation 
of  carbonate  in  gas  analysis  is  able  under  other  con- 
ditions to  separate  perfectly  the  CO  from  the  nitrogen 
of  the  generator  gas  ? 

Returning  to  the  subject  of  flames  we  find  that  there  is 
to-day  much  interest  connected  with  the  question  of  the 
possibilities  of  developing  their  power  of  fixation  of 
nitrogen.  Our  usual  flames  give  only  very  small  traces 
of  nitrous  products  by  burning  in  air  at  ordinary  pressure. 
In  the  case  of  the  acetylene  flame,  which  is  very  hot,  a 
distinct  yield  can  be  obtained  under  ordinary  pressure  by 
the  combustion  with  an  air  enriched  with  oxygen.t  With 
other  gas  flames  the  combined  application  of  air  enriched 
with  oxygen  and  of  high  pressure  in  the  combustion  chamber 
produce*  the  same  effect. J  The  interest  in  the  utilisation 
of  this  behaviour  for  the  production  of  nitric  acid  results 
from  the  fact  that  the  question  of  fixation  of  nitrogen 
is  a  very  burning  one.  It  may  he  interesting  to  look 
more  closely  into  this  problem.  The  more  the  agricultural 
conditions  in  the  world  develop  in  such  a  way  that  the 
agricultural  products  arc  not  used  in  the  place  of  their 
growth,  the  greater  becomes  the  necessity  for  the  addition 
of  fixed  nitrogen  to  the  soil.  Plants  take  up  fixed  nitrogen 
from  the  soil  and  animals  get  it  from  the  plants,  both 
without  increasing  or  decreasing  its  quantity;  but  if 
corn  and  meat  are  exported  from  the  place  of  production, 
the  ground  does  not  regain  the  nitrogen  which  it  has 
given  up. 

It  is  true  that  there  is  a  certain  natural  replacement  of 
nitrogen.  First  in  the  track  of  lightning  free  nitrogen  is 
fixed  to  a  certain  extent  and  the  rain  carries  it  down 
from  the  atmosphere  into  the  soil.  Besides  this  there 
are  in  the  soil  nitrifying  bacteria  which  transform  free 
nitrogen  into  the  fixed  state.  But  they  are  very  sparsely 
distributed,  and  there  seems  no  way  of  increasing  their 
number.  The  earlier  rational  agriculturist  made  use 
of  the  special  property  of  leguminosac  which  grow  nitrifying 
bacteria  on  its  root  nobules.  These  natural  aids  are  now 
insufficient.  The  yearly  deficit  in  fixed  nitrogen  is 
characterised  by  the  fact  that  the  world's  demand  for 
fixed  nitrogen  amounts  to  three-quarters  of  a  million  tons, 
by  far  the  largest  consumer  being  agriculture.  Nowadays, 
this  requirement  is  supplied  mostly  from  two  sources  : 
the  main  bulk  from  the  Chilian  fields  in  the  form  of  salt- 
petre and  a  smaller  part  from  coal  in  the  form  of  ammonium 
sidphate.     A  few  years   ago   anxiety  aro^e   whether  the 


*  Unpublished  results. 

t  See  Haber  and  Hodsnian,  Zeitschrift  fur  phyBikalische 
Chemie,  $7,  383  (1909). 

t  See  Haber  and  Coates,  Zeitschrift.  fur  physikalische  Chemie, 
6*.  337(1909);  Wolokitin,  Zeitschrift  fOc  Electrorhemie,   16,  S14. 


Chilian  fields  would  be  sufficient  to  me«t  the  ever  increasing 
demands  for  more  than  a  few  years  to  come.  To-day 
we  are  confident  that  they  will  last  at  least  till  to  the 
middle  of  our  century,  even  at  the  present  rate  of  increase 
if  demand.  But  when  we  arc  told  that  the  Chilian  fac- 
tories have  replaced  their  old  and  primitive  methods 
by  new  and  very  efficient  ones  and  at  the  same  time  see 
that  the  price  continues  on  its  upward  course,  we  realise 
that  the  richest  and  most  accessible  seams  have  been 
exhausted.  Therefore  the  economic  future  does  not 
look  very  cheerful,  unless  a  powerful  rival  steps  in. 

In  regard  to  the  natural  store  of  nitrogen  in  coal  which 
averages  a  little  over  one  per  cent.,  it  is  obvious  that  it  is 
completely  lost  in  burning  and  only  to  a  small  extent, 
say  one-fifth,  regained  in  coking  when  by-product  ovens 
are  used.  In  Germany  these  are  almost  universal.  Here 
in  England  the  older  beehive  type,  which  loses  the  whole 
nitrogen,  has  so  far  not  been  completely  replaced,  and 
in  America  up  till  now  they  are  only  employed  to  a  small 
extent.  Though  the  beehive  oven  will  without  doubt  bo 
universally  replaced  owing  to  this  saving  of  fixed  nitrogen, 
the  increase  of  the  supply  of  fixed  nitrogen  that  is  to  be 
expected  from  this  substitution  will  meet  the  increase 
in  demand  onh'  for  a  ver3T  short  time.  These  circum- 
stances afford  a  tremendous  stimulus  to  chemistry  in  its 
efforts  to  fix  nitrogen,  of  which  we  have  a  limitless  supply 
in  the  atmopshere.  Elementary  nitrogen  is  everywhere 
at  our  disposal.  Its  separation  from  oxygen  is  brought 
about  by  various  methods  which  only  cost  something  like 
a  farthing  per  kilo.  Against  that,  fixed  nitrogen  in  the 
form  of  Chile  saltpetre  or  ammonium  sulphate  from  the 
by-product  coke  ovens  has  a  value  of  more  than  a  shilling 
J  a  kilo.  This  price  gives  a  very  high  working-margin 
i  and  makes  possible  and  practicable  quite  a  number  of 
I  chemical  fixation  processes.  Now,  this  is  not  the  first 
time  chemists  have  tackled  this  question.  When  Solvay's 
soda  process  came  with  its  demand  for  ammonia  Ludwig 
Mond  attempted  to  solve  the  question.  He  took  the  lines 
suggested  by  Bunsen  and  Playfair  and  followed  in  the 
steps  of  Margueritte  and  Sourdeval,  by  heating  together 
coal,  nitrogen,  and  barium  carbonate  for  the  production 
of  cyanide  which  can  be  decomposed  info  ammonia. 
But  Mond  gave  up  this  process  after  a  detailed  study. 
He  returned  to  the  supply  of  fixed  nitrogen  in  the  coal, 
and  increased  the  yield  to  70  per  cent,  by  the  intro- 
duction of  what  is  known  now  as  the  Mond  gas  process. 
This  process  is  continually  spreading,  as  a  market  is  found 
for  the  gas  of  low  calorific  value  which  is  the  other  product 
of  the  process.  In  view  of  this  development  we  may  ask 
what  modern  aids  allow  us  to  carry  through  with  success 
the  task  abandoned  by  Mond  and  to  find  satisfactory 
methods  for  the  fixation  of  atmospheric  nitrogen  on  a 
large  scale.  The  answer  is  obvious  if  we  consider  the 
various  processes  which  have  lately  been  introduced  into 
the  technical  world. 

First  of  all,  we  must  mention  processes  which  make 
use  of  electric  energy  on  a  large  scale.  The  first  process 
imitates  the  example  of  nature  which  produces  nitrous 
products  in  the  track  of  lightning  from  the  nitrogen  and 
oxygen  of  the  air,  by  producing  a  high  tension  are  in  a 
closed  vessel  through  which  air  is  passed.  The  foundation 
of  this  ingenious  method  has  been  laid  here  in  England. 
Cavendish  was  the  first  to  get  nitrous  products  from  air 
by  help  of  the  spark.  Sir  William  Crookes  recommended 
the  use  of  the  hijdi  tension  arc.  Lord  Rayleigh  and  later 
on  McDougall  and  Howies  determined  the  yield  under 
varying  conditions.  The  technical  forms  which  have 
risen  to  importance  are  connected  with  the  names  of 
Birkeland  and  Eyde,  Pauling,  and  Schrinherr.  They 
have  in  common  the  conception  that  the  technical  process 
must  be  based  upon  the  use  of  large  amounts  of  air  and 
electric  energy  in  one  single  arc  flame,  and  that  this 
problem  can  only  be  successfully  solved  if  the  discharge 
is  spread  out.  For  this  enlarging  of  the  arc  Pauling 
uses  a  stream  of  air  moving  at  a  high  velocity  which 
is  blown  against  the  point  where  the  arc  strikes  between 
narrow  electrodes.  Birkeland  and  Eyde  gain  the  same 
effect  by  a  strong  magnetic  field.  Schonherr  ingeniously 
uses  a  steady  column  of  discharge  of  many  metres  length 
which  is  produced  and  kept  steady  by  an  ascending 
whirlwind    of   air,    which   surrounds    the   arc.     Factories 
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have  bean  started  al  different  places,  em  the  l»r^. 
m  Norway.  They  rapidly  •  .vj>i  ur.-.l  the  small  market 
for  nitrites,  but  in  the  large  Geld  .■(  nitrates  the  production 
bjae  not  come  up  to  expectation  The  obstacle  thai 
hampers  tlu^  industry  is  the  fact  that  the  production  of 
fixed  nitrogen  referred  to  the  kilowatt-hour  does  not 
exceed  1 « >  grins.,  and  that  tin-  small  yield  is  only  obtained 

in  the  form  of  ga  .--  containing now  than  2|  1*1  cent. 

<>f  nitric  oxide.  Those  unfavourable  results  are  due  to  the 
fact  that  the  thermodynamic  equilibrium  between  N„0, 
iuhI  NO  has  an  unfortunate  value  at  all  aooeesible  tern- 
rho  importance  of  tin-  equilibrium  has  been 
pointiHl  .•ill  hv  Mil' Inn. inn  and  Hour,  and  exact  figures 
for  the  equilibrium  have  since  been  estimated  in  a  very 
Ingenious  way  by  Nernst  The  following  table  gives 
I lit-  percentage  annum!  of  nitric  oxide  which  accordinv! 
to  Inm  characterises  tin   equilibrium:  — 

Table  I. 

Pemnlai/e  smMnl  oj  NO  in  eijuili'ttium  irilh  tiir. 

•»    NO  0. 

ol      1230 

0-5     1600 

1-0     1930 

!■•      2140 

2-0     2300 

S-0     2690 

4-n     2840 

54     3000 

It  i^  obvious  that  even  at  the  temperature  of  the  arc 
onlv  a  small  fraction  can  combine  with  the  oxygen  unless 
we  may  surpass  the  thermodynamic  equilibrium  In- 
direct transformation  of  electric  energy  into  chemical 
energy     Now  experiments  carried  out  in  my  laboratory 

aave  proved  that  to  Ik-  possible  with  small  arcs.*  but 
there  is  not  much  hopo  of  doing  so  under  technical  con- 
ditions. The  upshot  of  this  is  that  this  electric  fixation 
of  nitrogen  grows  up  otUy  at  places  where  exceedingly 
cheap  power  is  available.  This  is  not  the  case  in  the 
chief  industrial  countries.  Conditions  are  more  favourable 
in  the  case  of  the  process  of  Krank  and  Caro.  They  fix 
o4i  puis,  of  N .  by  use  of  1  kilowatt -hour,  everything 
included.  The  electric  power  is  used  in  this  case  for  the 
purpose  of  making  CaC.  from  CaO  and  coal,  the  CaC, 
being  able  aftor  an  initial  heating  to  form  spontaneously 
the  so-called  calcium  cyanamide.  There  are  36,000  tons 
of  N",  tixe<i  yearly  by  this  method.  The  calcium  cyana- 
mide can  either  In-  used  as  a  fertiliser,  or  split  up  by  steam 
with  the  production  of  ammonia. 

A  Mmilar  amount  of  energy  is  said  to  be  necessary  in  the 
.Serpek  proee.s,  which  apparently  is  not  yet  commercially 
working  on  a  large  scale.  It  is  based  upon  the  change  of 
aluminium  oxide  with  carbon  and  nitrogen  into  aluminium 
nitride.  Electrical  energy  is  here  required,  as  in  the  pro- 
cesses mentioned  before,  for  the  production  of  the  tern- 
Krature  necessary  for  rapid  reaction.  Starting  from 
uxite  and  treating  it  according  to  the  well-known 
Bayer  process  to  produce  the  alumina,  the  Serpek  p^oce^s 
may  be  introduced  as  the  first  step  with  the  result 
that  the  valuable  ammonia  is  obtained  as  a  by-product. 

W-  see  that  all  these  processes  owe  their  success  to  the 
DM  of  electric  energy.  The  high  tension  arc  requires 
an  extravagant  amount  and  the  two  other  processes 
require,  though  much  less,  still  a  considerable  amount. 
On  closer  uispcction  we  find  that  this  fact  is  the  reflex 
of  the  values,  which  the  underlying  thermodynamic 
equilibria  possess.  In  the  reaction,  Nj  +  0,=  2NO; 
the  right  side  of  the  equation  which  contains  the  de-ircd 
fixed  nitrogen  is  thermodvnamicallv  less  favoured  than 
in  the  reactions.  Al/),+6C+N.=2AIN+6CO ;  and 
0*0+3  hCO;    OaC.+N^CaCN.+C.      But     in 

all  three  eases  the  reaction  would,  in  virtue  of  its  thermo- 
dynamieal  properties,  never  proceed  spontaneously  at  low 
temperature.  High  temperature  produces  the  chemical 
forces  required. 

In  consequence  of  that,  electric  energy  can  be  replaced 
theoretically    by    other    means   of   obtaining   high    tern 
peratures.     That    is    the    reason    why    the    question     of 
application  of  flames  comes  in  for  the  production  of  nitric 

•  See  Hater  and  Koenig,  Ztitschrift  fur  Electrochemie,  11,725 
(1907);  tl.  689  (1908);  II,  7S9  (l»:0).  Hnlwech  und  Koenin 
EttUchrrrt  fur  Hectrochemie,  It  803(1910). 


oxide  from  air.  I'.ut  it  i  clear  thai  tie-  values  of  the 
equilibrium  between  N ...' '  and  NO  which  are  to  m  favour- 
able  even  al  the  temperature  "I  the  arc  mil  be  ■  nil 
greater  obstacle  al  the  lowei  temperature  "f  llano--  and 
explosions.  The  subject  has  been  studied  for  nome 
time  in  m\  laboratory.  To  give  an  example  we  arrived 
at  .me  molecule  of  X<>  with  production  ol  16  molecules 
of  carbonic  acid  from  carbon  monoxide.  Hut  Buch  results 
are  only  obtainable-  b\-  a  Large  use  of  the  comparatively 

expensive    oxygen     to    enrich     the     all     and     in.le.i   e     the 

oombustion  temperature. 

Certainly    there    an-    enough    examples    of    chemical 
processes  which  work  successfully  on  a  large  Male-  In  -j.it.- 

of  the  fact   that   the  chemical  f under  ordinary  ecu 

ditions  arc-  striving  to  produce  the  reverse  change,  from 
the   final    products    back    to    the   raw   material-.     The 

ammonia  soda  process  Is  an  outstanding  example.  I' 
produces  calcium  chloride  and  toda  which  if  -imply 
brought  in  contact  would  return  to  the  original  form  of 
sodium  chloride  and  calcium  carbonate.  But  in  general 
those  reactions  are  more  easily  converted  into  technical 
processes  which  are  backed  by  chemical  forces  tending 
to  change  the  raw  materials  into  the  desired  products. 

This  consideration  led  our  attention  Bome  years  ago 
to  the  reaction  of  nitrogen  and  hydrogen  to  form  ammonia. 
The  heat  of  combination  has,  according  to  thermo- 
chemistry, a  positive  value,  which  proves  that  it  is  only  due 
to  lack  of  reaction  velocity  that  the-  gases  do  not  unite 
at  ordinary  temperature.  It  is  true-  that  these  favourable 
values  of  chemical  forces  become  most  unfavourable 
with  increasing  temperature.  It  does  not  need  a  very  high 
temperature  to  make  the  thermodynamic^  value  of  the 
equilibrium  a  marked  hindrance  for  any  appreciable 
product  ion  of  ammonia  from  its  elements.  Theory  teai 
us  and  experiment  has  proved  that  the-  best  mixture 
of  N.  and  H,  for  the  production  of  XH3  lias  the  value- 
of  1  :"3.  But  with  this  most  favourable-  mixture  the  limit 
of  percentage  of  XH3  attainable  under  ordinary  pressure 
is  at  higher  temperatures  very  small,  as  will  be  seen  from 
the  first  column  of  this  table  : — 


Percentage 

%mount 

Table  II. 

yf  XH2  in  the  equilibrium  o]  'h>  rtaction 
A\  -3//.,-.Y//3. 

Temperature  °C. 

Pressure  In 
atmospheres 

550° 

050° 

750° 

850°             950° 

1 
100 
200 

0-0769 

6-70 

11-9 

0-0321 
3-02 
5-71 

0-0159 

1-54 

2-99 

0-0089         0-0055 
0-874            l>-:>42 
1-68             1-07 

Especially  as  the  temperature  approaches  the  value  of 
1000°,  for  which  we  easily  found  effective  catalysts,  the 
yield  is  minute.  Some  hundred  degrees  below,  the  much 
larger  though  still  small  amounts  given  in  the-  table  were 
formerly  inaccessible  because  of  the  lack  of  catalysts 
effective  in  the  neighbourhood  of  500". 

At  first  sight  one  might  think  that  the  thermodynamic 
situation  is  still  worse  for  the-  synthesis  of  ammonia 
than  for  the  combination  of  N,  and  (>..  because  the 
values  of  the  equilibrium  content  of  XH3  are  much  sniall.-r 
than  those  for  the  equilibrium  content  of  NO  in  air  given 
before  But  theory  -hows  a  way  e,ut  of  this  difficulty 
in  the  case  of  ammonia  which  is  neet  open  in  the  othi 
The  NO  equilibrium  is  independent  of  pressure  because 
the  number  of  molecules  is  the  same  on  both  sides  of  the- 
equation.  In  the  case  of  ammonia,  however,  the  number 
of  molecules  decreases  from  4   tec   J. 


X.      3H, 

4  molecules 


2NH, 

2  molei  ule> 


and  therefore  according  to  thermodynamics  the  attainable 
percentage  of  XH3  in  equilibrium  is  proportional  to  the- 
working 'pressure  over  a  wide  range.  Consequently  the 
values  'if  the  equilibrium  percentage  at  100  or  200  atm. 
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pressure  shows  a  very  different  aspect,  as  will  be  seen 
from  the  second  and  third  columns  of  the  table. 

It  is  obvious  that  technical  synthesis  is  possible  if  we 
can  succeed  in  reaching  the  equilibrium  at  such  pressure 
and  in  a  short  enough  time.  The  current  of  N,  and  H, 
must  circulate  in  such  a  way  that  the  ammonia  formed 
by  the  passage  over  the  catalyst  is  removed  by  absorption 
or  cooling  before  it  again  passes,  mixed  with  fresh  supply 
of  reacting  gases.  This  is  the  method  that  was  carried 
through  first  on  a  small  scale  and  is  now  being  applied 
on  a  large  scale.  It  was  necessary  to  get  familiar  with 
the  technique  of  reaction  in  flowing  gases  at  high  pressures. 
Then  catalysts  had  to  be  found  and  studied.  The  task 
was  somewhat  troublesome  and  I  cannot  emphasize 
enough  the  valuable  aid  of  your  countryman  Robert 
Le  Rossignol,  who  was  working  with  me  on  this  question.* 
Earlier  experiments  had  given  us  the  idea  that  the  elements 
of  best  catalytic  power  for  producing  ammonia  from  the 
gases  are  akin  to  our  first  catalysers  manganese,  iron, 
chromium  and  nickel.  Thus  we  tried  the  metals  of  the 
three  last  groups  of  the  periodic  system  till  we  hit  upon 
osmium  and  uranium.  The  osmium  proved  very  effective, 
if  used  in  a  very  finely  divided  state  which  is  easiest 
obtained  by  heating  osmyl-diamine  chloride.  The 
uranium  is  advantageously  used  in  the  form  of  carbide 
which  in  the  current  of  nitrogen  and  hydrogen  changes 
into  nitride  which  forms  a  very  highly  catalytic  powder. 
With  these  contact  substances  it  was  found  possible  to 
work  in  the  temperature  region  of  500°  to  600°  at  high 
pressures,  so  that  the  equilibrium  was  nearly  maintained 
with  a  high  rate  of  flow  of  the  gas.  The  very  high  pressure 
limits  the  space  which  may  be  filled  with  the  catalyst. 
But  more  than  1  kg.  of  ammonia  is  easily  produced  per 
hour  for  each  litre  of  catalyser  space.  The  reaction 
itself  produces  the  necessary  heat  because  13,000  gr.  cal. 
are  set  free  in  this  range  of  temperature  by  the  formation 
of  1  gr.  equivalent  of  ammonia  from  the  elements.  The 
Badische  Anilin  and  Soda  Company  have  taken  over 
and  further  developed  our  results.  Starting  from  the 
observation  that  contaminations  in  certain  cases  increise 
the  catalytic  activity  in  such  heterogenous  reactions, 
they  have  been  able  to  raise  the  activity  of  poorer  catalysts 
to  that  of  osmium  and  uranium.  The  result  was  only 
obtained  after  a  careful  study  of  the  influence  of  small 
impurities,  some  of  which  are  useful  while  other.-,  even 
when  present  in  the  smallest  traces,  act  as  poisons, 
They  overcame  certain  difficulties  in  the  construction  of 
high  pressure  furnaces  which  became  apparent  by  pro- 
longed working.  They  developed  the  purification  methods 
for  the  hydrogen  which  became  necessary  with  the  re- 
placement of  our  electrolytic  gas  by  the  impure  hydrogen 
from  coal.  It  seems  that  the  task  of  managing  the  process 
on  the  largest  scale  has  now  been  carried  through  satis- 
factorily. 

Reviewing  the  whole  question  of  the  fixation  of  nitrogen 
from  an  economic  standpoint,  stress  must  be  laid  upon  the 
fact,  that  there  is  no  reason  why  all  these  processes  men- 
tioned should  not  flourish  at  the  same  time.  The  demand 
is  so  large  that  all  the  efforts  in  the  different  directions 
will  certainly  not  meet  it  for  some  time.  Considering 
the  subject  from  the  technical  point  of  view  the  progress 
compared  with  Mond's  result  is  obviously  due  to  the 
introduction  of  high  temperatures  and  high  pressures  : 
i.e.  new  physical  aids.  But.  looking  into  the  matter 
from  the  general  standpoint  we  recognise  that  the  thermo- 
dynamic equilibrium  questions  play  the  deciding  part. 
Theoretical  consideration  never  replaces  experiments, 
but  points  out  and  circumscribes  the  field  in  which  experi- 
ment will  probably  be  fruitful. 

There  is  still  a  large  field  to  be  covered  by  applied 
inorganic  chemistry,  and  I  trust  that  the  combination 
of  experimental  skill  in  chemical  work  with  physical 
thinking  will  lead  technical  chemists  to  great   results. 

The  Fiee-damp  Whistle. 
At  the  concluBon  of  the  Lecture.  Prof.  Haber  gave  the 
following  account  of  his  fire-damp  whistle,  illustrating  his 
remarks  with  a  practical  demonstration  of  the  instrument. 

,/,S„e„e  Hab"  and  Le  RowRnol.  Zeitschrift  fur,  Electroehemie, 
K,  18J.  5J3,  «88,  19,  53.     Her.  .1.  d.  Uhem.  GfeS."  40,  2i46. 


Endeavours  have  been  made  for  a  long  time  to  invent 
forms  of  apparatus  which  will  reveal  the  presence  of  tire- 
damp  in  coal  mines.  Amongst  people  who  have  a  practical 
acquaintance  with  the  subject  there  exists  a  consensus 
of  opinion  that  such  instruments  can  be  of  real  service 
Only  when  they  are  of  such  a  small  and  handy  form  that 
the  miners  can  carry  them  and  use  them  conveniently. 
Practical  people  are  also  unanimous  in  the  opinion  that 
the  miner  is  not  in  a  position  to  employ  a  measuring 
apparatus,  but  that  he  must  receive  from  the  instrument 
in  question  a  distinct  signal,  enabling  him  to  recognise 
the  presence  of  fire-damp  and  approximately  estimate  its 
amount.  The  Davy  safety-lamp  satisfies  these  conditions, 
inasmuch  as  it  yields  a  direct  signal  and  one  which  enables 
the  miner  to  estimate  roughly  the  amount  of  fire-damp 
present.  A  Davy's  safety-lamp  fed  with  benzine  and  with 
its  wick  turned  down  exhibits  in  air  containing  methane 
an  aureole  round  the  flame,  which  is  visible  as  soon  as  the 
proportion  of  methane  reaches  1J  per  cent.,  and  which 
increases  rapidly  in  size  and  visibility  as  the  proportion 
of  methane  increases.  So  far  as  the  recognition  of  methane 
is  concerned  this  apparatus  satisfies  all  the  requirements 
of  the  practical  miner.  It  has  however  the  serious  defect 
that  the  indicator  employed  is  a  flame,  which  under  certain 
circumstances  can  ignite  the  fire-damp.  Statistics  prove 
that  such  a  danger  is  really  present,  since  they  show 
that  more  than  one-half  of  all  the  fire-damp  explosions 
occurring  in  coal  mines  are  due  to  ignition  of  the  fire-damp 
by  the  lamps.  This  is  the  reason  why  endeavours  are 
being  made  to  obtain  another  sort  of  fire-damp  indicator. 
So  long  as  the  flame  of  the  Davy  lamp  is  employed  for  the 
purposes  of  illumination  so  long  will  it  naturally  be  used 
as  an  indicator  of  fire-damp.  Since  however  the  employ- 
ment of  portable  electric  lamps  has  become  possible  the 
necessity  for  another  form  of  danger  signal  has  been 
felt. 

The  "  Fire-damp  Whistle  "  is  an  instrument  for  detecting 
by  acoustic  means  the  presence  of  fire-damp.  The 
idea  of  employing  an  acoustic  apparatus  for  this  purpose 
was  first  broached  by  your  fellow-countryman.  Professor 
Forbes,  in  1880.  His  suggestion  has  been  followed  by 
several  others,  but  none  of  them  has  met  with  acceptance 
by  practical  miners.  The  reason  for  their  failure  is  to  be 
found  in  the  fact  that  the  proposed  apparatus  did  not 
take  the  form  of  small,  handy  and  portable  instruments, 
and  that  they  were  ill-adapted  to  withstand  the  rough 
usage  of  daily  work  in  coal  mines.  Recourse  was  therefore 
had  to  other  means,  but  it  is  very  difficult  to  suggest  any 
principle  which  possesses  such  great  advantages  as  the 
acoustic  one.  If  methane  were  not  at  ordinary  tem- 
peratures so  chemically  sluggish  one  might  employ  its 
chemical  reactions  for  the  purpose  in  hand.  Methane 
reacts,  however,  with  sufficient  rapidity  only  at  high 
temperatures,  and  the  high  temperature  involves  the 
possibility  of  that  ignition  which  one  must  at  all  costs 
avoid.  Led  by  these  considerations  Dr.  Leiser  and  I 
have  endeavoured  to  develop  the  acoustic  method.  The 
fire-damp  whistle  which  I  show  you  hero  is  the  result. 
As  you  see,  it  consists  of  a  brass  cylinder  25  cms.  long 
and  6  cms.  in  diameter.  Inside  the  brass  cylinder  are 
two  small  pipes  which  are  tuned  to  give  the  same  note 
in  air.  They  are  blown  by  one  and  the  same  current  of 
air,  which  is  provided  by  a  hand  pump.  This  hand  pump 
is  simply  the  outei  sleeve  of  the  brass  cylinder.  Both 
pipes  are  provided  with  membranes,  which  prevent  the 
operating  air  current  from  entering  the  pipe-tubas 
(lesonators).  The  space  beyond  the  membrane  forms 
therefore,  in  the  case  of  each  pipe  a  closed  gas  chamber, 
the  nature  of  the  gas  contained  in  which  determines  the 
pitch  of  the  note  given  by  the  pipe.  In  the  case  of  one  pipe 
the  gas  chamber  is  filled  with  pure  air  outside  the  mine, 
this  air  remaining  unchanged  during  the  sojourn  in  the 
mine.  Into  the  closed  chamber  of  the  other  pipe  can  be 
brought  the  air  of  the  mine,  purified  from  dust,  moisture, 
and  carbon  dioxide  by  a  cartridge  of  soda  lime.  If  the 
mine  air  contains  methane  then  on  sounding  the  two 
pipes  by  means  of  the  sleeve-pump  beats  are  heard  whose 
frequency  increases  with  the  proportion  of  methane  in  the 
air  of  the  mine.  The  beating  of  the  notes  of  the  two 
pipes  produces  a  characteristic  "  trill  "  when  the  methane 
content  approximates  to  the  explosion  limit. 
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MONAZITES  PROM  SOME  NEW  LOCALITIES. 

in    SYDNEY  J.  JOHNSTONS,   li.-c    (LORD.),      sin  villi, 

V\l>    rhi    IISU    \l,    DBPAJITM)    M.    I  Mil  i.  I  VI      I  V  -  II  I  1  TK. 

The  mineral  monazite  is  oompoaed  essentially  of 
phosphates  of  the  oerium  and  lanthanum  earths,  but 
■  litmus  invariably  a  oertain  proportion  of  thoria, 
and  heme  Forma  the  prinoipal  oommeroial  Bonroe  of  tli«' 
t  li< >i  ix ii >  nitrate  employed  in  making  the  mantles  used 
(or  iiuin.li>. -ciii  gas  lighting. 

Uonaaite  orystalliseB  in  the  monoolinic  system,  and 
ii  poloui  from  pale  yellow  to  dark  reddish  brown 
.ir  oooasionally  blaok.  Its  Bpeeifk  gravity  i-  usually 
about  .">  2  but  Bometimes  samples  are  nut  with,  snob  as 
those  deaoribed  later  on  from  Ceylon,  having  a  specific 
gravity   of   marly   .v.".. 

re  proportion  of  the  monazite  used  industrially  is 
obtained  from  .  1 « ■  j k . .^ i t r-  in  Brazil,  where  the  annual  pro- 
duotion  of  sand  containing  '.mi  |»t  oent.  of  monazite 
le  liiHMi  metrio  tons.  The  most  extensively  worked 
deposits  in  Brazil  are  the  naturally  concentrated  Bands 
on  oertain  part*  of  the  sea  coast,  and  the  monazite  separ- 
ated from  these,  contains  on  the  average  from  ;>•!)  to  7-0 
|mt  eent.  of  thoria.  The  less  important  deposits  inland 
yield  monazite  containing  from  40  to  ">-7  |ht  rent,  of 
thoria.1 

During  the  nasi  two  year.-  an  important  contribu- 
tion tu  the  world's  production  of  monazite  sand  has  been 
made  by  the  native  State  of  Travanoore  in  India.  The 
output  in  1911  amounted  to  s  1 1  tons  valued  at  £24,044 
and  in  l!>12  this  had  increased  to  1, 135  tons  valued  at 
£41,419. 

In  tin-  course  of  the  mineral  surveys  oonduoted  in 
m  yean  in  connection  with  the  Imperial  Institute  in 
Ion,  Southern  Nigeria,  Northern  Nigeria,  and  Nyasa- 
land,  many  concentrates  have  lieen  ohtained  which  ]iroved 
t.i  oontain  monazite.  The  occurrence  of  this  mineral  had 
not  previously  been  recorded  from  these  countries,  and 
particulars  of  the  occurrences  will  be  found  in  the  official 
reports  on  these  surveys  which  are  published  periodically 
in  the  Miscellaneous  Series  of  Colonial  Reports  (London  : 
Wyman  ami  Sons).  Similar  concentrates  have  also  been 
rciived  at  the  Imperial  Institute  from  Travanoore  and 
from  Malaya.  Analyses  of  monazites  from  all  these 
sources  have  been  made. 

The  materials  received  at  the  Imperial  Institute  have 
been  mostly  in  the  form  of  sands  already  concentrated 
by  washing.  They  contained  numerous  minerals  other 
than  monazite.  and  in  such  cases  the  monazites  were 
separated  from  the  concentrates  by  electro-magnetic2  or 
electrostatic3  means.  In  a  few  cases,  the  monazite 
examined  consisted  of  a  single  fragment  weighing  several 
grams. 

Method  >>f  analysis. 

The  results  given  in  this  paper  have  been  obtained  by 
the  method  outlined  below  which  has  been  arranged 
so  that  the  complete  analysis,  with  the  exception  of 
the  determination  of  the  phosphoric  acid,  can  be  per- 
formed, if  necessary,  on  ore  portion  of  the  specimen. 

The  general  principles  involved  in  the  methods  of 
estimation  used  are  not  entirely  new.  but  the  general 
scheme  has  been  evolved  by  the  author  and  has  been 
carefully  tested  during  a  period  of  over  five  years.  The 
methods    used    may    be    briefly    described    as    embodying 


I  Mineral  liulistrv.    1909,  18.    .V!7. 

«T.  (.Took.  Science  Progress,  1907,  2.  SO. 

•  T.Crook;  Mineralneical  Hagasine,  1909,  IS.  880  :  I9llj  16.  lit". 


Olaser'sj*  oxalate  method  ("i  the  separation  ol  the  ram 

earths,    Fieseiiiu     and    Mint/    '•    i  In, .sulphate    method    l"i 

tin-  separati f  thoria,  ami  Uosander'e  chlorine  method* 

for  t  he  Beparal  i i  <  ■ 

(in.  to  t«"  i. no  ol  th.  monazite  was  finery  ground, 
the  loss  mi  ignition  determined  and  the  residue  digested 

with  .",  i.e.  ol   r nil  i.ite.  I      ii  1 1  .Ii  ii  I  n    a.  id  I'U   2  to  :t  hours. 

After  cooling,  t  In-  syrupy  mixture  "i    uhphatea  was  poured 

into    1(111   e.e.    of    eol'.l    Huh  I    uliil    aHioud    In    sl.iml    lor    half 

an  hour.  Heating  at  tin  i.e.  to  accelerate  olution  is 
Inadvisable,  as  ii  sometimes  causes  the  precipitation  of  a 
more  hydrated  thorium  Bulphate.  After  being  filtered  off 
and    washed,    the    insoluble    residue   was   again   digested 

with  sulphuric  acid,  washed,  ignited  and  weighed.  The 
silica  in  this  residue  was  estimated  by  evaporation  with 
hydrofluoric    anil     sulphuric    acidfi    and     'In'    residue    then 

remaining,  which  rarely  exceeded  Ol  per  cent.,  was 
examined  separately  t"i    bases. 

Total  ran  earths.-   The  combined  sulphuric  acid  nitrates 

were   made   up  to  about    600  0.0.,   marly   neutralised   with 

ammonia,  aoidined  with  about  Mi  e.e.  of  hydroohloric 
acid,  ami  the  rare  earths  precipitated  bj  ammonium 
oxalate.  After  standing  for  12  hours  the  rare  earth 
oxalate  were  Altered  off,  ignited,  re-dissolved,  re-pre- 
oipitated,  and  after  standing,  again  filtered  and  well 
washed  with  a  1  per  cent,  solution  of  ammonium  oxalate 
acidified  with  hydrochloric  acid.  The  precipitate,  after 
thorough  ignition,  was  weighed  as  "total  rare  earths. 

The  filtrates  from  the  oxalate  precipitation  were 
examined  for  further  traces  of  rare  earths,  by  evaporation 
nearly  to  dryness  with  nitric  acid,  solution  of  the  residue 
in  hydrochloric  acid  and  precipitation  in  small  bulk 
with' ammonium  oxalate.  Any  rare  earths  found  were 
re  precipitated  and  added  to  the  quantity  found  above. 

Iron,  aluminium,  calcium  and  phosphoric  acid. — The 
filtrate  from  the  precipitations  with  ammonium  oxalate 
was  treated  by  Chisel's  method  (toe  oil.)  for  the  estimation 
of  iron  aluminium,  calcium  and  phosphoric  acid  (see 
p.    56). 

Thoria. — Much  work  lias  been  done  duruig  recent  years 
on  the  estimation  of  thoria.  and  criticisms  of  several  of 
the  more  important  methods  published  have  been  made 
by  Metzger.''  The  modification  of  the  method  of  Fresenius 
aiid  Hintz.  employed  by  the  author,  has  been  used  by 
him  during  the  past  five  ytars  with  satisfactory  results, 
and  this  method  is  essentially  the  same  as  the  one  adopted 
by  buyers  of  monazite  sand  for  industrial  use.  The 
•■'total' tare  earth"  oxides  obtained  as  described  above 
urn  dissolved  in  hydrochloric  acid,  the  solution  diluted 
to  200  e.e.  and  heated  to  boiling  ;  it  was  then  nearly 
neutralised  with  ammonia,  about  5  grams  of  sodium 
thiosulphate  added,  and  boiled  for  half-an-hour.  After 
standing  at  a  temperature  just  below  boiling  for  8  to  10 
hours,  the  precipitated  basic  thorium  thiosulphate  was 
filtered  off.  washed,  dissolved  in  strong  hydrochloric  acid, 
and  after  nearly  neutralising,  re-precipitated  by  sodium 
thiosulphate.  This  precipitate  was  dissolved  in  hydro- 
chloric acid  and  after  filtering  from  the  sulphur  was  pre- 
cipitated as  oxalate  and  weighed  as  thoria  (Th02).  In 
order  to  recover  the  small  amount  of  thoria  which  some- 
times passes  into  the  thiosulphate  filtrate  it  was  found 
necessary  to  evaporate  the  solution  with  nitric  acid.  The 
rare  earths  were  then  precipitated  as  hydroxides,  dissolved 
in  hydrochloric  acid  and  again  treated  with  .sodium 
thiosulphate.  the  thoria  obtained  being  added  to  that 
alreadv  found.  It  was  found  that  the  recovery  of  the 
rare  earths  from  the  thiosulphate  filtrate  by  precipitation 
with  ammonia,  as  recommended  by  Metzger,*  was  in 
some  cases  incomplete  unless  the  thiosulphate  had  been 
previously  decomposed  by  means  of  acid. 

Yttrium  earths.—  The  total  thiosulphate  filtrates  were 
evaporated  to  a  low  bulk  and  the  thiosulphate  destroyed 
by  nitric  acid  as  before.  The  solution  was  evaporated  to 
drvness,  the  residue  dissolved  in  a  few  e.c.  of  hydrochloric 
acid    diluted,  and  the  remaining  rare  earths  preeip  fated 


i  (  hem.  Zei'     I     '       43     612. 
s  Zeits.  anal.  Chem     Is  "■    35    :>2.>. 
•  Jonrn.  prakt.  Chem.  1843,  M.  -^C 
■  Jouin.  Amer.  Chem.  Soc.  1002.  2«.  901 
ger  (loe.  eit). 
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as  oxalates.  The  precipitate  was  carefully  washed  free 
from  sulphates,  ignited,  dissolved  in  concentrated  hydro- 
chloric acid  and  evaporated  to  dryness  on  the  water 
bath.  The  residue  so  obtained  was  dissolved  in  5  c.c.  of 
water  and  about  200  c.c.  of  a  saturated  solution  of  potas- 
sium sulphate  added,  together  with  5  grms.  of  finely 
powdered  solid  potassium  sulphate.  After  standing  for 
12  hours,  with  occasional  agitation,  the  precipitate  of 
double  sulphates  of  potassium  with  the  cerium  and 
lanthanum  earths  was  filtered  from  the  soluble  yttrium 
earth  sulphates  and  washed  with  a  saturated  solution 
of  potassium  sulphite.  This  precipitation  was  repeated 
on  the  insoluble  sulphates.  The  yttrium  eanlis  in 
the  combined  nitrates  were  precipitated  by  a  slight  excess 
of  ammonia,  filtered,  re-dissolved  in  hydrochloric  acid, 
precipitated  a*  oxalates  and  weighed  as  yttrium  earth 
oxides  (Y.,03,  etc.). 

Ceria,  lanthana,  etc. — The  precipitated  double  sulphates 
obtained  as  described  in  the  preceding  paragraphs  were 
transferred,  with  the  filter  paper,  to  a  beaker  and  boiled 
with  400  c.c.  of  water  and  5  c.c.  of  hydrochloric  acid  until 
dissolved.  The  separation  of  (be  ceria  from  the  other  rare 
earth  oxides  present  was  effected  by  the  following  modifica- 
tion of  Mosander's  method.  The  earths  were  precipitated 
by  ammonia,  filtered,  washed,  dissolved  in  hydrochloric 
acid  and  the  solution  diluted  to  about  200  c.c.  The  solution 


The  precipitate  after  filtration  was  decomposed  with  nitric 
acid,  the  earths  re-precipitated  as  oxalates,  and  after 
ignition  weighed  as  the  oxides,  La203,  etc. 

Phosphoric  acid.  As  mentioned  on  p.  65  the  phosphoric 
arid  can  be  determined  in  the  residue  remaining  after  the 
removal  of  the  rare  earths,  but  it  has  been  found  more 
convenient  to  carry  out  this  determination  on  a  separate 
portion  of  the  original  sample  in  the  following  manner. 
Half  a  gram  of  the  finely  ground  monazite  was  fused  with 
5  to  7  grams  of  potassium  carbonate  in  a  platinum  crucible 
for  about  2  hours.  The  "  melt  "  was  dissolved  in  water, 
filtered,  and  after  washing  about  a  dozen  times  with 
one  per  cent,  potassium  carbonate  solution  the  insoluble 
matter  was  ignited,  again  fused  with  potassium  carbonate 
and  the  treatment  repeated  as  long  as  any  more  phosphoric 
acid  was  extracted.  Usually  two  fusions  were  sufficient. 
The  combined  filtrates  were  acidified  with  nitric  acid, 
the  phosphoric  acid  precipitated  first  as  ammonium 
phosphomolybdate  and  finally  as  magnesium  ammonium 
phosphate  and  after  ignition  weighed  as  Mg2P207. 

The  accuracy  of  the  above  methods  of  analysis  was 
tested  by  the  examination  of  solutions  of  mixed  rare 
earth  salts  of  known  purity.  In  these  solutions  the  rare 
earths  were  present  in  about  the  same  proportions  as  they 
occur  in  monazite  sand.  The  results  thus  obtained  are 
shown  in  the  following  table  : — 


Table  1. 


Strength  of  solution. 

Volume  of 
solution 
taken. 

Weight  of 
salt  taken. 

Weight  found. 

Error. 

Rare  earth  salt  used. 

Expt.  1. 

Expt.  2. 

Expt.  1. 

Expt.  2. 

(Irms.  per  litre. 

C.C. 

gram. 

gram. 

gram. 

gram. 

gram. 

Tho,  =  21471 
Ce,O3  =  10-U91 
La»O3,etc.  =  ll-3950 
Yob3.etc.  =  2-5880 
P."06  =  9-7146 

50 
50 
50 
10 
50 

0-1073 
0-5074 
0-5697 
0-0258 
0-4857 

01068 
0-5057 
0-5688 
0  0249 
0-4864 

0-1070 
0-5064 
0-5691 
0  0254 

—0-0005 
—0-0017 
—0-0009 
—0-0009 
+  0  0007 

—0  0003 

Cerium  nitrate  

Lanthanum  and  didymium  chlorides 
Yttrium  earth  chlorides 

—0-0010 
— 0-0006 
—0-0004 

was    neutralised    with    potassium    hydroxide    and    about    i        The    results    obtained    in    the    analyses   of    these   new 
2  grams  excess  added.     A  current  of  chlorine  was  passed    |    monazites  are  shown  in  the  following  tables  : — 


Table  2  — Ceylon    Monazite. 


Locality. 


1. 

Monazite 
pebble  from 
Aninkanda 

Morawak 
Korle. 


Monazite 

pebble  from 

Muladiwa- 

nella  Duraya- 

kanda, 

Gilimale. 


Sand  from 
Niriella 
ganga. 


Monazite 
pebble  lrom 
Ratnapura. 


Monazite 
pebble  from 
Ratnapura. 


Thoria    Th02 

Ceria Ce203 

Lanthana  and  allied  oxides La203,  etc. 

Yttria  and  allied  oxides Y»Os.  etc. 

Ferric  oxide    Fe203 

Alumina AUOj 

Lime CaO 

Silica    SiO. 

Phosphoric  acid  PzOj 

Loss  on  ignition    

Specific  gravity   


27-51 

29-59 

2-54 

1-27 

0-61 

1-78 
2612 

11-59 


9-49 

27-15 

29-59 

3-93 

0-87 

017 

0-45 

1-67 

26  12 

U-48 


10-75 

26-71 

30-06 

1-46 

1-09 

0-70 

0-85 

2-47 

24-61 

0-93 


10-29 

27-37 

3013 

2-14 

0-81 

017 

0-41 

1-03 

27-67 

0-20 


28-20 

20-65 

21-63 

0-94 

113 

0-29 

010 

6-09 

20-20 


5-20 


5-25 


5-47 


through  the  solution  until  the  cerium  had  been  converted 
into  the  hydrated  peroxide  and  the  lanthanum  and  allied 
earths  had  passed  into  the  solution,  which  tnen  reacted 
acid.  The  solution,  which  contained  an  excess  of  chlorine, 
wis  diluted  to  400  c.c,  allowed  to  stand  for  several  hours, 
and  filtered.  After  washing,  the  precipitate  was  re- 
dissolved,  the  potassium  hydroxide  and  chlorine  treat- 
ment repeated  twice  and  the  cerium  finally  precipitated 
as  oxalate  and  weighed  as  the  oxide  Ce02. 

The  filtrates,  containing  the  remaining  rare  earths,  were 
evaporated  to  a  low  bulk  with  hydrochloric  acid,  and  the 
antnanum  and  didymium  earths  preoipitated  as  oxalates 


From  these  results  and  numerous  partial  analyses  made 
at  the  Imperial  Institute  it  is  evident  that  the  Ceylon 
monazite  usually  contains  about  10  per  cent,  of  thoria, 
which  is  nearly  double  the  amount  found  in  the  monazite 
of  Brazil.  It  must  be  mentioned,  however,  that  as  little  U 
5  per  cent,  of  thoria  has  been  found,  by  the  author,  in 
certain  monazite  sands  from  Ceylon,  but  material  of  this 
character  appears  to  be  of  somewhat  infrequent  occurrence. 
Occasionally,  specimens  are  met  with  having  an  unusually 
high  specific  gravity  and  a  correspondingly  high  per- 
centage of  thoria,  which  it  will  be  seen  has  reached  over 
28  per  cent,  (column  5  in  Table  2).    The  Ceylon  monazite 
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m  genera]  is  very  rimilai  in  oomporition  to  one  ol  the 
Norwegian  varieties  the  analysis  of  which  is  given  in 
Table  7. 

Travancort  Monazite. 

Two  Bpeoiraenn   ol   this   monazite   gave   the   following 

results  : — 

Tabli  :!. 


\..    1, 
i-.-r  .  .-in 

\..    2*. 
Per  cent. 

Thoria 

11122 
31-90 
28  00 

ii  ia 

i  .ii 

II  17 
ii  20 
0-90 
28  92 
0-46 

8-«r. 

Certa   

]    i',l  11 
0-412 

Ltnthann    >u  1  ulllcl  oxldea 

Yttrla  and  allied  oxides 

'Mill-      

109 
0-12 

Urn*     

ii  l:l 

1    (HI 



26-30 

Low  on  Ignition  

II  13 

•  bolatad   bom   a  concentrate  supplied  by  Mr.  I.  C.  Chacko, 
state  Oeologilt,  Travancore. 

These  analyses  show  thai  tin-  monazite  of  Travancore 
contains   a    high    percentner    ol    thoria    npproiichiiiL;    lhat 

nf  ordinary  Ceylon  monazite.  According  to  K.  White1 
from  t«  to  14  |xr  cent,  of  thoria  has  been  fonnd  in  Travan- 
sore  monaaito. 

Malayan    Monazite. 

Monazite  sand  has  been  found  in  many  localities  in 
the  Federated  Malay  States  and  the  protected  States  of 
Ke.l  ih  an.l  Kelantan  in  association  with  alluvial  tinstone.* 


In  Table  4  are  the  results  ol  analyses  ol  samples  ol 
typical  monazites  from  this   o n  »  ived  at  the  tmperial 

Institute. 

These  results  show  thai  then-  are  wide  variations  in 
the  percentage  ol  thoria  in  monazite  from  Malaya, 
from  the   1'erak  Bpooimfin  oontaining  only  3*4   per  cent. 

to    that    from     Kelantan.    which    contained    over    'J     |sr 
cent,    and    i>   superior   in    this   reaped    to    the    average 

Brazilian    material. 


Nyamland  Monazite. 

The  following  are  the  results  nf  an  analysis  of  monazite 
separated  [nun  a  concentrate  obtained  from  a  stream  at 
Namalundo  Hill,  near  Chiromo,  in  the  Nyasaland  Pro- 
tectorate : — 

Table  5. 


I'.-r  cut. 

Thoria  710 

Ceria  82-52 

Lanthana  ami  allied  oxides     2641 

Ytlria  and  allied  oxldea  1  3(1 

Ferric  o\lde 110 

Alumina    0-20 

Lime   0-82 

Silica  1-66 

Phcaphorlo  add    28-16 

Loss  on  ignition  0-25 


Table  6.— Nigerian   Monazite. 


Northern  Nigeria. 

Southern  Nigeria. 

Number. 

1. 

2. 

3. 

4.                      5.                      0. 

Localitv 

Eknle. 

Kadera. 
Central 
Province. 

Jarawa 

river, 

Naraguta. 

Iboboto 

stream. 

Nsan-Oban 

track. 

Between 

Iboboto 

stream 

and   Kbara 

river. 

Ebara  river. 

Thoria    

5-00 

30-72 

30-02 

2  74 

3-00 

0-35 

015 

1-20 

26-29 

0-25 

3-20         j 
36-53 
30-00 

0-39 

1-20 

010 

11-21 

0-63 
28-29 

0-20 

8-00 
30-50 
28-80 

1-48 

0-81 
11-211 
017 
1-79 
28-16 
0-21 

6-19 

30-38 

29-60 

1-33 

1-30 

010 

0-16 

0-85 

29-70 

0-33 

2-30 

3i-3s 

29-83 

1-29 

1-80 

0-19 

11-73 

29-71 

0-21 

5-30 



Lanthana   and  allied  oxides    . 

31  4" 
20-20 

Vttria  and  allied  oxides 
■ferric  oxide 

2-00 
0-75 

0-05 

Lime 

010 

Silica    

0-82 

Phosphoric  aetd  

29-02 

Loss  on  ignition    

0-44 

Table  4. 


No.  l.« 

No.  2.- 
Puchong 
Babi,  river 

No.  8.« 

Kulim. 

No.  4. 

Locality. 

Paliang. 

Kenring. 
Perak. 

Kedah. 

Kelantan. 

8-38 
25-46 

3-40 
3:i-74 

3-53 

9-41 

Peria   

Lauthana    and    allied 

64-05 

60-00 

32  7-' 

32-53 

1 

^  ttria  and  allied  oxides 

2-80 

0-91 

2-40 

2-82 

heme  oxide 

0-84 

0-65 

0-64 

2-78 

0-03 

0-O7 

1.13 

Lime   

0-61 

0-33 

017 

0  29 

Silica 

0-02 
23-92 

1-45 
26-58 

1-08 

27-s7 

Phosphoric  acid    . 

23-71 

Loss  on  ignition 

1-28 

0-94 

0-52 

0-94 

•  Isolated  from  concentrate:  supplied  by  Mr  .1    3.  Scrivener, 
■  A     F.O.8.,  State  Geologist,  Federated  Malay  States. 

"  Thorium  and  its  Compounds,"  p.  10. 

•  Boll.  Imp.  Inat..  1906.  i.  301  ;   1911.  I  09. 


From  the  results  of  numerous  partial  analyses  made  at 
the  Imperial  Institute,  by  the  author,  on  other  samples  of 
monazite  from  Nyasaland,  it  would  appear  that  the  average 
thoria  content  is  about  6  per  cent. 

It  would  appear  from  analyses  Xos.  4  and  f>  above  that 
monazite  from  different  parts  of  the  same  locality  and 
apparently  derived  from  the  same  source,  may  contain 
widely  different  percentages  of  thoria,  hut  further  work  is 
necessary  to  conhrm  this  point,  which  is  of  some  consider- 
able scientific  and  commercial  importance,  particularly  as 
monazite  of  the  grade  of  sample  No.  .3  would  not  repay 
export  to  Europe.  The  above  results  show  that  the  per- 
centage of  thoria  in  monazite  from  Nigeria  may  vary 
between  fairly  wide  limits.  The  average  thoria  content 
of  a  large  number  of  Nigerian  monazites  examined  by 
the  author  is  5-5  per  cent,  for  those  from  Northern 
Nigeria  and  5-8  per  cent,  those  from  Southern 
Nigeria.  The  results  show  that  these  monazites,  as  a 
whole,  are  nearly  as  rich  in  thoria  as  those  exported  from 
Brazil. 
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For  comparison  with  the  foregoing  results  the  fallowing 
analyses  of  other  monazites  may  Ik-  given  : — 


in   this  paper  do  not  show  sufficient   phosphoric  acid  to 
combine  with  the  remaining  cerium  earths.     Thus  it  would 


Table  7. 


1. 
Brazil. 

2.                                    3.                        4.                         5. 
United  States.                 Canada.          Australia.         S.  Norway. 

— 

Espirito 

Santo. 

AJcobaca, 
Bahia. 

Amelia 
County, 
Virginia. 

Burke 
County, 

North 
Carolina. 

Ottawa 
County, 
Quebec. 

Emmaville, 

New  South 
Wales. 

— 

Thoria    

6-06 

|     62-12      ; 
0-80 
0-nT 
010 
0-21 
0-75 
•j-  r,o 

0-38 

6-50 
61-40 
(1  70 
1-50 
0  08 
0-30 

14  23 
29-89 
26-66 

6-49 
31-38 
30-88 

1-40 

29  28 
0-20 

12-60 

24-80 

26-41 

4-76 

107 

1-54 

0-91 

26-86 

0-78 

1-23 

36-64 
30-21 

311 

321 

25  09 

9  34 

28  06 

29-60 

1-82 

0-66 

016 

0-53 

1-65 

28-27 

0-21 

Ceria 

l.aiithana  and  allied  oxides    .... 
Yttria  and  allied  oxides    . 
Ferric  oxide  

Alumina 

Phosphoric  acid  

Loss  on  ignition    . . . 

28-46                 26-12 

1.  S.  J.  Johnstone.         2.  S.  L.  Penlield.  Amer.  Jour.  Sci..  1882.  24.  250.         3.  F.  A.  Onth,  Amer.  Jour.  Sci.,  1889.  38.  203. 
4.  < .  w  att .  Mm.  Kes.  New  South  Wales,  p.  86  (Sydney,  1901).         5.  C.  W.  Blomstrand,  Ceol.  roreiiiiignns  Forham'.t,  1887,  9,  160. 


The.  Constitution  of  Monazite. 

The  question  of  the  state  of  combination  of  the  thoria 
in  monazite  has  received  attention  from  various  in- 
vestigators. 

Pentield1  has  suggested  that  monazite  is  a  normal 
phosphate  of  the  cerium  earths  and  that  thoria  is  present 
as  an  impurity,  probably  as  the  silicate  thorite,  and 
supports  his  view  with  numerous  analyses,  which  show  the 
ratios  (Ce,La,Di),03 :  P205  =  1  :  1  and  ThO, :  Si02=l  :  1. 
He  also  reported  the  occurrence  in  monazite  of  a  substance 
which  appeared  "  resinous  "  under  the  microscope  and 
which  he  considered  to  be  thorite.  This  view  is  supported 
by  evidence  adduced  by  Rammelsberg,2  Dunnington3 
and  others.  Blomstrand,*  on  the  other  hand,  considers 
that  the  mineral  is  a  normal  tribasic  phosphate  and  that 
the  excess  of  bases  is  combined  with  silica  thus  : — ■ 

m(3RO,P20,)+2RO,SiO;!+pH,0 

where  m  may  vary  from  5  to  20  and  p  is  less  than  1.  He 
does  not  support  Penfield's  thorite  theory,  but  considers 
rather  that  thoria  is  a  primary  constituent  of  the  mineral, 
occurring  as  phosphate  in  isomorphous  admixture  with 
the  cerium  phosphate.  He  attributes  the  presence  of 
silica  to  alteration  by  silicious  waters. 

Kress  and  Metzger,8  from  a  Consideration  of  numerous 
partial  analyses  of  monazite  from  Norway  and  North 
Carolina,  conclude  that  thoria  is  present  as  phosphate 
and  that  the  silica  belongs  to  some  unidentified  silicate 
other  than  normal  thorium  silicate,  but  in  almost  every 
case  they  record  percentages  of  silica  which  increase  with 
those  of  the  thoria.  They  could  not  detect  the  presence 
of  the  "  resinous  "  constituent  mentioned  by  Penfield. 

In  considering  this  question  in  relation  to  the  analyses 
now  presented,  it  is  evident  that  those  made  on  sand 
grains  cannot  be  considered  owing  to  the  risk  of  inclusion, 
in  the  sample  examined,  of  quartz  in  minute  particles  or 
dust.  In  these  circumstances  the  only  analyses  in  this 
communication  available  for  discussion  are  those  made 
on  massive  monazites  from  Ceylon.  When  these  analyses 
are  considered  in  relation  to  the  views  quoted  above  it  is 
evident  that  they  do  not  support  Penfield's  theory,  for  in 
no  case  is  there  sufficient  silica  present  to  combine  with 
nil  the  thoria  to  form  the  normal  silicate  Th02,Si02. 

As  regards  the  theory  of  Kress  and  Metzger  (who  do 
not  support  their  conclusions  by  complete  analyses)  that 
the  thoria  is  all  present  as  phosphate,  the  analyses  given 

'  Penfield,  Amer.  Journ.  Sci.,  1882,  J4,  250 :   1888,  36,  322. 
!  Rammelsberg,  Zeits  fur  Kryst.,  1879,  3.  101. 
s  Imnnington,  Amer.  Chem.  Journ.,  1882,  4,  138. 

*  Blomstrand,  Zeits.  fur  Kryst,  1887,  6.  160  ;    1892,  26,  367. 

*  ().  Kress  and  F.  J.  Metzger.  J.  Amer.  f'hein.  Soc,  1909,  11 . 
«4". 


have  to  be  concluded,  if  the  theory  of  these  authors  be 
adopted,  that  part  of  the  cerium  earths  is  present  as  silicate 
or  as  oxides  and  on  this  point,  at  present,  no  evidence  is 
available. 

An  attempt  was  made  to  detect  the  presence  of  thorium 
silicate  in  monazite  by  taking  advantage  of  the  fact  that 
thorite,  when  reduced  to  the  same  state  of  subdivision,  is 
more  readily  soluble  in  hot  concentrated  nitric  acid  than 
is  monazite.  1-8  gram  of  finely  ground  Ceylon  monazite 
containing  10  per  cent,  of  thoria  was  heated  for  half  an 
hour  with  concentrated  nitric  acid  and  the  rare  earths 
estimated  in  the  filtrate.  The  experiment  was  repeated, 
using  concentrated  hydrochloric  acid  in  place  of  nitric 
acid.  The  following  is  a  summary  of  the  results 
obtained  : — 


Weight  of 
rare  earths 
in  solution 


Nitric  acid  .... 
Hydrochloric  acid 


Weight  of 
thoria  in 
solution. 


Ratio  of       Ratio  of 
thoria  to      thoria  to 
rare  earths  rare  earths 
extracted,    in  mineral. 


gram. 
01130 
0-2200 


gram. 
0-0223 
0-0390 


per  cent. 
19-7 
17  7 


per  cent. 
14  03 
14  03 


These  results  indicate  that  the  thorium  constituent  is 
slightly  more  readily  attacked  by  concentrated  acids  than 
the  cerium  earth  phosphates,  but  the  difference  is  not 
sufficiently  great  to  make  an  efficient  separation  possible. 
The  results  indicate,  however,  that  there  is  in  monazite 
a  thorium  constituent  which  is  more  readily  soluble  in 
nitric  or  hydrochloric  acid  than  the  cerium  earth  phos- 
phates. 

Further  experiments  showed  that  natural  hydrated 
thorium  silicate,  in  the  form  of  the  mineral  thorite,  shows 
practically  no  difference,  as  regards  its  behaviour  with 
acids,  from  ignited  artificial  thorium  and  cerium 
phosphate. 

It  does  not  appear  likely  that  experiments  designed 
to  separate  thorium  silicate  from  thorium  phosphate  and 
cerium  phosphate  will,  even  if  successful,  prove  of  general 
application  to  monazite,  as  experiments  have  shown  that 
the  solubility  of  thorite  in  acids  is  to  a  very  large  extent 
dependent  on  the  state  of  hydration  of  the  mineral. 
Thorites  containing  from  2  to  6  per  cent,  of  combined 
water  are  attacked  by  nitric  acid  with  the  greatest  difficulty, 
whilst  those  containing  over  8  per  cent,  of  water  arc 
readily  decomposed. 

From  the  results  of  the  analyses  given  in  this  paper 
it  is  seen  that  the  combined  water  in  monazite  varies 
between  0-2  Rnd  1-2  per  cent. 
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It  would  therefor,  appear  that  if  the  problem  »  to  be 
attaok.-.l  from  .1  solubility  standpoint  it  would  be  necessary 

i..  sonaidcr  tbo  rvUtivo  rates  ol  s..|i n  "f  cerium  phoi 

phato  and  silicate  and  of  thorium  phosphate  and  silicate 
in    nitric    .1.1.1.     Unfortunately,    the   available    mineral" 
mpounds  occur  in  vai  -  "' 

hydration  and  are  therefor*    not  of  service  in  this  eon 
neotion. 

minor  is indebted  to  Mr.  G.  a  Blake,  B.So.(Lond.), 

A  &.8.M.,  fur  the  analysis  of  sample   N".   1   In  Table  -. 

!..  Mr.  .1.  Shelton.  F.I.C.,  f..r  the  analysis  of  sample 

t  in  Table  t.    Thanks  are  al-..  due  t..  Mr.  (..  M.  Davies, 

(Lond.),  F.G.S.,  for  tin-  separation  fr.>in  tin-  crude 

of  tli.-  monaxites  dealt  with  in  this  paper. 

Pis,  i  ssioir. 
Mr.   K    Wmitk  -.u.l  tliat  the  figures  for  the  thorium 

U  nt-  which  were  given  in  the  I ks  had  t..  be  regarded 

with  suspicion.     The  earlier  figures  wi  re  ..f  very  doubtful 
accuracy  before  tiny  were  standardised  ami  brought  down 

the  present  condition  ..f  knowledge.  Mr.  Johnstone 
had  referred  t..  his  figures  f..r  the  analysis  ..f  monaxite 
from  Travancore.  It  was  true  that  tin-  highest  was 
14  and  the  lowest  5  or  <•  per  ..tit.  ..f  thorium  oxide,  but 
th.-  m. ist  remarkable-  specimen  which  had  come  under  his 
notice  was  one  fr.>m  S..nth  Africa  in  th.-  massive  form, 
which  although  perfectly  free  from  other  minerals  con- 
taiiu-d  only  about   11  p  t  cent,  of  thorium  oxide.     The 

nan    samples    were    interesting,    but    he    underst 1 

that  transport  was  difficult .  so  that  unless  a  mineral 
was  very  rich  it  was  u..t  of  commercial  value  in  Europe 
on  account  of  tin-  freight.  Serious  efforts  were  being 
made  to  find  some  outlet  for  the  other  rare  earths  which 
•  at  in  monaxite  sand.  The  use  of  cerium  alloyed 
with  iron  in  pocket  pipe  lighters  appeared  to  provide  an 
outlet  lor  a  large  quantity  of  cerium,  which  was  obtained 
as  a  by-product  in  the  manufacture  of  thorium.  A  com- 
paratively -mall  quantity  of  cerium  was  used  for  medicinal 
purposes.  Efforts  were  leeing  made  to  utilise  oerium 
on  scoourrt  of  its  forming  two  oxides,  but  at  the  present 
time  it  had  not  found  very  much  use  in  that  direction. 
and  he  believed  that  about  three-fourths  of  the  cerium 
remained  practically  unused. 

Mr.  \V.  F.  Keiii  said  that  many  years  ago  he  was 
investigating  the  minerals  of  the  Argentine  Republic  for 
the  Government  then-,  and,  among  other  things,  examined 
a  number  of  sands.      His  party  was  driven    by    stress   of 

.'her  out  of  the  Argentine  on  to  the  Uruguayan  coast. 
which  was  just  Opposite  on  the  River  Plate,  and  there  he 
found  a  lot  of  pink  sand  in  layers.  He  had  kept  samples 
weighing  four  or  five  pounds,  and  had  quite  recently  handed 
them  over  to  an  expert,  who  had  found  a  considerable 
proportion  of  monazite.  zircons,  and  other  minerals. 
The  supply  was  almost  inexhaustible  although  it  couM  not 
be  obtained  all  at  onee.  Then'  was  hardly  any  tide,  but 
there  were  frequent  rises  of  the  river,  and  whenever 
it  rose  the  water  left  a  pink  blush  on  the  sand.  It  was  this 
pink  sand  that  contained  a  considerable  percentage  of 
monaxite.  Whether  it  would  be  remunerative  to  work 
or  not  he  did  not  know.  The-  best  samples  were  from 
Punta  Caballos.  on  th.-  Urugrayan  bank. 

The  Chairman-  said  that  the  presence  of  such  a 
quantity  of  lanthanum  was  interesting.  There-  was  a 
irreat  deal  to  be  done  in  connection  with  th.-  so-calkd 
rare  metals  and  their  alloys.  In  th>-  case  of  cerium, 
the  iron-eerium  alloy  seemed  to  In-  the  only  practical 
at  present,  although  other  metals  would  alloy  with 
.    rium. 

Mr.  Johnston*,  in  reply,  said  that  he-  strongly  i  ndora  .1 

Mr.  White's  remarks  regarding  the-  unreliability  of  certain 

le  older  analyses  of  monaxite,  l«.th  on  account  of  the 

methods  used  for  the  determination  of  thoria  and  the 

impurity  of  the   -amp'.-   examined.      He   thought    it    was 

y    desirable    that    the    method    of    analysis    of    rare 

tha  an, I  the    purity    of    the  sample  examined  should 

•  ited  clearly.     He  had  found  on  record  analyses  ol 

supposed  pun-  monaxite  which  included  several  per  cent. 

"f  zirconia  and  oxides  of  tantalum  and   tin  :    obviously 

'host  were  not  samples  of  pur,   nionazitc. 
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Km:    A    PRACTICAL  METHOD   OF    DETERMINING 
THE    END   POINT    IN    THE    MANUFACTURE    OF 
BM  i:i  i  ENED   I  ONDENSED    MILK. 

HV  I. II  I  \s  .      l  U  K-...N.  l  l  -i  li    HI  -.  en.  cm.  c.  .  .  II.  BOTE] 

(Bioc-lii-ini.  cl  Department,  University  of  Melbourne.) 

The  electrical  conductivity  of  milk  i-  determined  by 
two  sets  of  opposing  factors  ;  (1)  the  carriage  of  eleoti 
charges  by  the  ionised  .-.alt-,  and  12)  the  resistance  ottered 
by  the  proteins,  fat,  sugar,  colloidal  calcium  ph..-phatc, 
c-te.  In  normal  fresh  milk  the  non-ionised  Huts,  sugar, 
protein,  and  fat  diminish  the  conductivity  value  by  1-'  per 
cent.,  or  thereabouts.  The  effect  ..f  the  protein  alone-. 
which  has  been  accurately  estimate-el.  i-  2*56  i»-r  cent,  of 
the  conductivity  Talue  for  every  1  percent,  protein  present 
in  the  milk. 

It  is  therefore  of  interest  to  determine  what  is  the 
effect  on  th.-  conductivity,  of  concentrating  the  milk. 
Since  the  degree  of  ionisation  becomes  less  on  concen- 
trating the  salts,  and  the  obstruction  ottered  by  tin-  other 
solids  becomes  very  great,  it  is  almost  certain  that,  with 
increasing  concentration  of  the  milk,  there  will  1*-  B 
gradual  diminution  in  the  increase  of  electrical  conductivity, 
and  ultimately  a  reversal,  when  the  electrical  conductivity 
will  decrease  for  a  further  increase-  in  the  concentration 
of  the  milk. 

In  a  series  of  experiments,  500  grins,  of  separated  milk. 
was  concentrated  at  a  temperature  not  exceeding  40  I 
in  a  large  distillation  flask,  fitted  with  condenser,  and 
exhausted  by  an  ordinary  water  pump.  The  electrical 
conductivity  of  the  milk  was  measured  at  intervals. 
Following   are-  the  results  of  one  such  experiment  : — 

October  20th,  1911.  Separated  morning's  milk  (500 
grms.) :  Total  solids.  (117  |kt  cent.  ;  sugar,  ti-ldi  i"-r  cent.  : 
fit.  0-35  per  cent.  :  protein.  2  t>7  per  cent.  :  ash.  0-80 
per  cent.   Electrical  conductivity,  K=»000570. 


Weight  of 

Sample. 

concentrated 

Calculated 

milk. 

i 

grms. 

per  cent. 

223 

•20-21 

in. 

IV 

203 
172 

163 

22-21 
26-15 

27-68 

153 

126 

- 

Klectrical 
conductivity. 


£=0-00903 
K  =0-00046 
K  =0-00978 
K=0«0983 

K  =0-00978 

K  =  0-00946 


The  turn  in  the  conductivitv  values  comes  with  sample 
IV.,  containing  27-68  per  cent,  total  solids,  and  801  per 
cent,  protein. 

The  following  is  a  summary  of  five  such  expenn 
all  performed   with  the   milk  from   the  same   cow      The 
figures  are  for  the  turning  point  in  the  conductivity  values. 


Total 
solids. 


Oct.  13th— Morning 
Oct.  17th — Morning 
.  -  •  ..th— .Morning 
Oct.  -J7th— Morning 
th— Evening 


per  cent. 

- 
27  -M 

."     - 

- 


Elect  n.-al 
Protein,      conductivity. 


per  cent. 

8-4 
8-01 

9-55 


K  =  "  I 
K      "    ■''•-  ■ 
■ « >95fi 
K=0-0099-_> 


It  may  be  said  that  the  maximum  electrical  conductivity 
is  obtained  when  the  separated  morning's  milk  is  con- 
centrated to  28  per  cent,  total  solids  with  B  pel  Bent. 
protein.     The  evening  milk  gives  higher  figures. 

The  actual  total  solids  anil  protein  were  not  deter- 
mined in  the  condensed  samples,  the  figures  being  obtained 
by  calculation.  Thus,  the  measurement  of  electrical 
conductivity  will  be  of  no  value-  in  determining  the  el.  . 
of  concentration  of  a  separated  unsweetened  milk,  because 
the    concentration    may    increase    Considerably    between 
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25  per  cent,  and  30  per  out.  total  solids,  with  very  little 
alteration  of  the  conductivity. 

It  is  quite  different,  however,  with  a  sweetened  milk 
concentrated  to  the  degree  which  is  usual  in  the  manu- 
facture of  condensed  milk.  With  full  fat,  and  with  added 
cane  sugar  equivalent  approximately  to  16  lb.  sugar 
per  100  lb.  milk,  the  reversal  of  the  conductivity  comes 
at  the  start  of  the  process  of  concentration.  When  the 
concentration  reaches  the  necessary  degree  for  the  pro- 
duction of  sweetened  condensed  milk,  the  electrical 
conductivity  decreases  rapidly  for  each  increase  in  con- 
centration of  the  milk. 

The  following  experiment  will  illustrate  this  point : — 
26th  July,  1913,  Bought  morning  milk.  Fat  3-7  per 
cent.  Protein  3-21  per  cent.  To  562  grms.  milk  was 
added  90  grms.  sugar,  making  652  grms.  in  all.  A  sample 
having  been  taken  for  the  measurement  of  electrical 
conductivity,  concentration  was  commenced  on  630 
grms.   sweetened  milk. 


Weight  of 

milk  and 

Protein. 

Electrical 

sugar. 

conductivity. 

grms. 

per  cent. 

Original 

630 

2-76 

K =0-00321 

602 

2-88 

K  =  0-00321 

„    n 

574 

3-03 

K  =  0-O0323 

,,  m 

474 

3-67 

£  =  0-00321 

,,    IV 

427 

4-07 

K=0-00311 

,,     v 

333 

:V27 

K=0-0024f> 

,    VI 

293 

5-93 

K  =  0-00188 

„  VII 

216 

805 

K  =  0-00034 

Note. — The  protein  percentages  represent  the  amount  of 
protein  in  the  combined  milk  and  sugar. 

The  turning  point  of  the  conductivity  comes  with  sample 
II.,  when  only  56  grms.  of  water  have  been  removed. 
Towards  the  end  of  the  concentration  the  electrical  con- 
ductivity decreases  most  markedly  with  each  further 
removal  of  water.  Consequently  there  is  the  necessary 
element  of  sensitiveness,  permitting  the  measurement  of 
the  electrical  conductivity  as  an  indication  of  the  degree 
of  concentration. 

The  end  point  in  the  manufacture  of  sweetened  condensed 
milk. 

In  a  report  issued  during  1912,  under  the  direction 
of  the  Local  Government  Board  (England),  the  author, 
Dr.  F.  J.  Coutts,  says  in  discussing  the  control  of  the 
concentration  process:  "The  determination  of  the  precise 
moment  at  which  to  stop  the  condensing  process  requires 
skill  and  judgment";  and  after  discussing  methods 
employed  to  determine  the  right  degree  of  concentration, 
he  adds:  "  It  is  not  surprising,  therefore,  that  variations 
exist."  Determination  of  density  by  the  hydrometer  is 
in  common  use,  but  is  unsatisfactory.  The  viscosity  of 
the  condensed  milk  makes  it  difficult  to  use  it  accurately. 
Viscosity  measurements  have  been  tried,  but  are  inadequate 
as  a  means  of  determining  the  amount  of  concentration. 
The  really  accurate  method  is  to  condense  to  a  given 
weight,  but  this  is  impracticable  on  the  manufacturers' 
scale. 

It  is  proposed,  therefore,  to  discuss  the  measurement  of 
electrical  conductivity  as  a  means  of  determining  the 
degree  of  concentration,  and  to  outline  a  method  for  its 
practical  application. 

The  manufacturer  of  condensed  milk  deals  with  very 
large  volumes  of  milk  from  numberless  cows.  Individual 
variations  in  composition  will  therefore  vanish,  and  all 
morning  milks  will  approximate  to  a  standard,  except 
for  variations  produced  by  climatic  changes,  and  by  the 
gradual  progress  of  the  season.  The  same  will  be  true  of 
evening  milks,  though  here  the  general  composition  will  be 
somewhat  richer  than  with  morning  milk. 

The  variations  in  electrical  conductivity  of  bulk  milk 
from  many  cows  have  been  determined  in  Melbourne 
(Australia)  during  four  months  of  the  year  (Nov.,  Deo.; 


Feb.,   .March)   with  very  great  and  sudden  variations  in 
temperature  and  humidity.     The  extreme  figures  were  : 

Minimum  K   =  000549.     Maximum  K  =  0-00587. 

The  milks,  however,  with  the  higher  conductivities  were 
more  concentrated  milks,  obtained  during  hot  dry  spells. 
With  added  cane  sugar  they  may  be  looked  upon,  there- 
fore, as  equivalent  to  the  poorer  milks  of  wet  cold  weather 
slightly  concentrated.  On  theoretical  considerations, 
then,  the  turning  point  in  the  conductivity  figures  will 
come  earlier  with  the  richer  milks,  and  so  compensate 
for  the  fact  that  they  are  richer.  In  fact,  the  taking  of 
electrical  conductivity  as  a  measure  of  the  degree  of 
concentration,  will  lead  to  the  process  being  stopped 
slightly  earlier   when  richer  milks  are  being  condensed. 

If  a  direct  measurement  of  the  conductivity  of  the  milk 
in  the  vacuum  pan  be  made  it  will  have  to  be  corrected 
for  the  variations  in  temperature  of  the  vacuum  pan  and 
contents.  This  correction  can,  however,  be  made  by 
employing  a  resistance,  whose  variation  with  temperature 
shall  be  the  same  as  the  variation  in  resistance  of  the 
condensed  milk  itself. 

This  resistance  must  then  be  placed  in  the  vacuum  pan 
side  by  side  with  the  conductivity  cell  which  is  being 
employed  to  take  the  resistance  of  the  concentrating 
milk.  The  resistance  chosen  is  a  closed  cell  filled  with  a 
sample  of  condensed  milk.  The  ratio  of  closed  resistance 
cell  to  open  "  conductivity  "  cell,  when  each  is  filled  with 
the  same  fluid  at  the  same  temperature,  is  determined, 
and  it  is  then  known  that  when  this  ratio  becomes  estab- 
lished during  a  concentration  process,  the  fluid  in  the  open 
cell  (the  milk,  that  is,  which  is  being  concentrated)  must 
have  the  same  resistance  (and  therefore  electrical  con- 
ductivity) as  the  condensed  milk  sample  in  the  closed 
cell. 

Naturally  the  resistance  cell  would  be  filled  by  the 
manufacturer  with  what  he  considers  one  of  his  best 
samples  of  condensed  milk. 

The  method  as  just  outlined  has  been  tested  in  the 
laboratory  and  found  to  give  satisfactory  results  on  a 
small  scale,  the  average  error  in  ten  experiments  being 
±0-3  per  cent.,  and  the  maxamum  error  ±0-5  per  cent. 
This  maximum  error,  in  terms  of  the  percentage  of  water  in 
the  finished  condensed  milk,  would  represent  a  figure  of, 
say,  2600  per  cent,  water  instead  of  26-45  per  cent.  This 
is  a  considerably  greater  degree  of  accuracy  than  is  usually 
obtained  in  manufacturing  practice. 

Consequently   it    may    be   said    that,   from   theoretical 
considerations    supported   by  experimental   work  in  the 
'    laboratory,  there  is  every  reason  to  think  that  the  measure- 
ment of  electrical  resistance  or  conductivity  should  furnish 
j    an  accurate  method  of  following  the  progress  of  concen- 
!   tration  in  the  manufacture  of  sweetened  condensed  milk. 

If  the  resistance  cell  were  filled  each  week  with  a  sample 

\   of  what  the  manufacturer  considered  to  be  his  best  prc- 

;    duct  of  the  previous  week,  the  control  of  the  manufacturing 

'.    process  would   be  gradually    and   progressively  adjusted 

to  seasonable  changes  in  the  milk. 

It  is  hoped  that  the  possibility  of  using  a  new  and  more 
;    accurate   method   in  the   manufacture  of  sweetened  con- 
densed milk  may  interest  some  of  those  concerned  with 
that  industry,  and  lead  to  electrical  conductivity  methods 
being  given  a  trial  in  factory  practice. 


New  York  Section. 


Muting    hrld   at    Sumford   Hall,    Chemists'    Building,   on 
Friday,  November  21s(,   1913. 


MB.    Q.    W.    THOMPSON    IN    THE    CHAIR. 


A    PECULIAR   DUST    EXPLOSION. 

BY    WILLIAM    M.    GROSVENOR,    PH.D. 

A  question  frequently  of  great  interest  is  whether  what 
is  called  a  "  dust  explosion  "  really  is  primarily  an  exple 
sion  Or  primarily  a  fire  followed  at  some  later  stage  in 
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proceedings  by  mi  explosion  ol  nomo  chamber  wherein 
i in'  quantity  "i  reacting  materials  is  Buffloienl  and  the 
product-  of  combustion  are  sufficiently  confined.  Com- 
bustions oi  dual  and  air  thai  result  in  BO-oalled  "explo 
statu  "  ii> ■  n i ■  i . > 1 1  \  begin  at  Buch  point*  and  oreate  bucu 
havo  a-  i"  render  exacl  tnalysis  of  the  various  stage-  of 
ration  difficult,  if  not  impossible.  What  renders 
b  of  peculiar  interest  is  that  four  excellent  observers 
«.rr  present  al  the  atari  oi  the  trouble-  two  in  tool  >»»' 
tin'  initiation  n(  tin'  combustion  wave-  and  yel  survived 
to  U'ar  witness.  Fortunately,  also,  these  men  were  not 
handicapped  with  imaginations,  scientific  or  otherwise, 
and  merery  •»»  whai  thej  saw  and  told  the  story  and 
■tuck  to  it. 

One  Sunday  morning  two  men  were  cleaning  out  a 
cylindrical  starch  dryer  preparatory  to  BOme  repairs. 
'I'lir  dryer  consisted  of  a  horizontal  drum  of  2  in.  wood, 
4  ft.  diameter,  20  ft.  long,  headed  at  each  end,  provided 
at  one  end  with  a  12  in.  16  in.  manhole  and  a  IT  in.  ■  11 
in.  air  inlet,  provided  al  t  fi. ■  other  with  a  1"  in.  ■  11  in. 
air  outlet.  It  al-o  had  a  10  in.  inlet  for  starch  on  the 
npper  side  at  one  end  and  a  similar  outlet  on  the  bottom 
•i  the  other  end.  In  tho  axis  of  this  cylinder  was  a  shaft 
having  numerous  anus  carrying  at  their  outer  ends  blocks 
of  wood  sen  uil:  i-  shoes  to  lift  and  drop  the  starch  through 
the  hot  air,  also  serving  by  their  angular  sot  to  progress  the 
starch  slowly  along  the  dryer  from  the  inlet  to  the  outlet 
end.  The  dryer  being  repaired  was  the  lowest  of  a  set 
of  three,  one  above  another,  and  part  of  a  large  installation 
of  several  such  sets  -id.  by  Bide.  The  three  vertically 
one  another  forming  a  set,  wore  all  connected  at  one 

end  with  the  hot  air  supply  duet  and  at  the  other  with  the 
exhaust  duet.  The  various  sots  all  connected  to  a  large 
common  air  supply  fan  and  a  common  exhaust  fan.  The 
"f  the  north  set  (the  one  being  cleaned)  stood 
about  IS  in.  clear  above  the  Hour,  and  all  those  involved 
»en'  located  in  a  20  ft.  to  ft.  brick  walled  building — 
2  storeys  factory  construction  without  pillar.-,  and  having 
i  hca\  y  plank  tat  paper  and  gravel  roof.  The  two  cleaners 
had  entered  this  lower  left  hand  dryer  and,  owing  to  a 
breakdown  in  the  city  electric  service,  had  cleaned  out 
moat  of  the  -larch  in  the  dark.  Being  well  used  to  the 
work,  they  had  made  a  thorough  job  of  it.  To  make  sure 
that  everything  was  well  cleaned,  one  of  them  brought  an 
ordinary  lantern  (against  posted  regulations)  into  the 
dryer,  and  they  went  over  it  again  with  counter  brushes, 
working  from  the  inlet  end  toward  the  outlet,  and  were 
almost  through  when  the  foreman  came  into  the  room 
by  the  door  A,  almost  opposite  the  open  manhole  of  the 
dryer  being  cleaned,  -poke  to  his  son  (a  pipefitter),  who 
was  tying  on  his  back  under  the  dryer  tightening  up  a 
fit  ins;,  and  then  poked  his  head  into  the  open  manhole 
of  the  dryer  and  spoke  to  the  two  cleaners.  The  foreman 
then  passed  the  ends  of  the  other  sets  and  started  to  open 
the  door.  B,  to  leave  the  building,  when  a  rushing  sound 
earned  him  to  lo"k  around,  and  he  -aw  a  tongue  of  flame 
thru-ting  out  from  the  manhole.  He  turned  about  as  the 
In  I  and  started  to  duck  under  it.  but  it  reached 
the  wall  opposite  the  manhole,  mushroomed  out,  and  he 
found  himself  enveloped  in  an  atmosphere  of  flame  through 
which  he  reached  the  door  l.y  which  he  had  entered  and 
thus  made  his  escape,  though  severely  burned.     The  son 

•  i  his  back  under  the  dryer  first  noticed  a  roll  of 
lam.-  coming  down  around  ihe  side  of  the  dryer  cylinder, 
dropped  hi-  wrench,  rolled  over  on  his  face  and  crawled 
out  through  the  do..r.  somewhat  burned  but  not  severely. 
Meanwhile  the  two  cleaners  were  at  the  centre  of  dis- 
turbance. When  the  foreman  spoke  to  them  the  Italian 
was  squatting  at  the  far  end  of  the  dryer  facing  the  end 
with  a  counter  brush,  drawing  the  last  of  the  starch  that 
had  been  swept  along  to  that  end.  The  lantern  was  on 
the  cleaned  Boor  of  tli    dryer  at  his  back  about  3  ft.  from 

■l.  and  the  German  was  standing  stooped  over  the 
lantern  about  .">  ft.  from  the  end  and  between  the  lantern 
and  the  manhole,  .lu-t  as  the  foreman  left  the  manhole 
and  proceeded  pa-t  the  ends  of  the  other  dryers,  the 
Italian  reached  hi-  brush  up  into  the  inclined  air  outlet 
to  brush  off  some  starch,  and  may  have  knocked  down  a 
quantity  of  tine  dust  accumulated  on  the  walls  of  the 
duet.  A  cloud  of  dust  fell  around  his  knees  and  spread 
back  past  him  to  the  lantern.     The  German  saw  the  dust 


reach  the  lantern,  noticed  the  particle  circulating  round 
and  mund  it,  and  than,  a-  he  pul  it,  "the  air  all  round 

the  lantern  look  lire."  the  Same  enveloped  him  and  he 
started  for  1  he  m  inhole,  climbing  over  the  stirring  arm- 
as  fa-t  a-  he  could  go.  The  Italian'.-  first  -ight  of  'In- 
flame wave  was  as  it  advanced  past  in,  elbow  from  behind, 

flowing  up  the  pipe  and  up  around  In-  -boulder-  and  head. 
Me  describes  its  velocity,  by  movement  of  hi-  hand-,   i 
about  2  ft.  a  Becond.     He  tipped  him  backward 

regardless  of  the   lantern  and,   lying  on   hi-   back,   kicked 
and    pulled    himself    head    first    the    length    of    the    dryer 
between  the  arm-,  -tatted  out   of  the  manhole  In 
reversed,  and  came  out  feet  first.      Hot  h  men  describe  tho 

atmosphere  in  the  dryer  as  first  a  ma--  of  flame  for  a 

moment,  followed  by  smoky  blackness.  These  two  men 
were  seriously  burned,  the  German  most  of  all.  None  of 
the  men  found  any  obstruction  to  his  path  (except  tho 
arms  inside  the  dryer),  none  heard  any  noise  or  explosion 
or  felt  any  shock  or  blow,  none  showed  any  -igus  of 
mechanical  injury  (other  than  burns).  All  could  sec  and 
heal  and  speak  perfectly,  and  remained  perfectly  conscious 
throughout  (although  of  course  confused  and  uncertain  in 
their  purposes  and  movements  after  they  got  out).  A 
passer-by  on  the  railroad  track  about  160  ft.  away  felt  a 
push  of  ait,  heard  a  "  woof  "  like  a  big  cough,  and  glanced 
over  at  the  buildirg  to  see  the  walls  and  windows  jumpii  g 
out,  the  rooi  lifted,  and  a  10,000  gallon  water  tank  from 
the  corner  <f  the  roof  jumping  bodily  out  into  the  lot. 
The  fireman  fri  m  the  boiler  house  opposite  the  adjoining 
corner  of  the  buildine  heard  a  dull  explosion  followed  by 
a  crash,  stepped  to  the  door,  and  saw  the  walls  down  to 
within  3  ft.  of  the  ground  at  the  cornet'  on  which  the  tank 
had  stood,  and  sloping  diagonally  up  to  points  just  below 
the  roof  line  at  the  tw<  adjoining  corners.  The  drver  in 
which  the  men  were  burned  was  practically  uninjured  ;  the 
edges  of  the  wooden  shoes  on  the  stirrer  were  slightly 
charred,  as  weie  the  edges  of  the  chimes  and  the  manhole. 
The  middle  and  bottom  dryers  of  the  other  two  -i  ts  were 
damaged,  the  heads  blown  out,  some  of  the  iron  hoops 
brokin  and  some  of  the  staves  cracked.  Part  of  the 
automatic  sprinklers  in  this  room  let  c°  by  fusion,  not 
breakage,  and  deluged  everything.  The  floor  of  the 
second  storey  tell  on  the  tops  of  the  dry  is  and  sustained 
the  wreckage  of  the  roof,  the  mass  taking  fire,  but  being 
quickly  extinguished  by  the  sprinkler  jets,  most  of  the 
pipes  of  which  were  not  broken.*  Several  pipes,  including 
the  big  air  conduit,  fell  between  the  ends  of  the  dryers 
and  the  door  out  of  which  the  foreman  passed. 

The  times  required  for  repeating  the  various  movements 
of  the  men  in  escaping  were  carefully  determined  :  Fore- 
man, o — S  seconds  :  son,  5 — 8  seconds  ;  German  and 
Italian,  15 — 20  seconds.  The  wreckage  was  carefully 
examined.  No  evidence  of  violence  was  apparent  until 
the  connecting  pipes  were  passed  and  the  flame  had 
reached  some  chamber  that  enclosed  a  considerable  volume 
well  supplied  with  dust.  c.f.  the  second  storey  room  into 
which  the  rush  of  air  ahead  of  the  flame  would  have  swept 
much  dust  from  the  pipes,  or  the  other  dryers  covered 
everywhere  inside  with  dust.  The  floor  of  the  second 
storey,  as  indicated  by  markings  on  the  end-  of  the  girdei  . 
appeared  to  have  l»<n  blown  downward,  the  walls  out 
ward,  most  forcibly  at  the  top,  but  also  with  some  push 
from  the  u'.ises  in  the  first  floor  room.  .Neither  timi 
nor  bricks  were  shattered — only  broken  in  falling  or 
pulling  apart.  At  no  point  was  there  any  evidence  of 
the  violence  characteristic  of  the  d'tonatne  wave,  which 
calculation  indicates  would  !»•  about  6138  ft.  per  Becond 
or  the  accompanying  pressure  ,.f  simi  lb.  per  sq.  in. 

A  study  was  made  of  the  behaviour  of  the  specially  fine 
and  drv  dust  collected  from  beams  and  other  places  where 
air-levfgat  d  material  mi'_'ht  lodge,  and  afterward  specially 
dried  It  was  burned  in  falling  from  a  hundred  mesh 
screen,  and  of  course  burned  quietly.  The  velocity  of 
flame  propagation  through  such  a  mass  could  easily  be 
measured  with  approximate  correctness  upward  or  clown 
ward,  and  -howed  little  increment.  Burned  in  a  2-inch 
glass  tube  rotated  and  rapidly  tapped,  the  flame  velocity 
became  i  onstant  at  about  3  ft.  per  second,  slow  enough  to 


*  It  is  perhaps  opportune  to  point  out  the  advantage  of  true 
w.i.  pipe  and  malleable  fittings  for  all  sprinkler  connections. 
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bo  easily  followed  in  its  progress.  Dummy  dryers  were 
made  of  several  sizes  and  sifted  starch  dust  ignited  in 
them  by  a  free  flame,  and  the  push  of  the  flame  wave 
roughly  determined.  In  no  ease  was  it  possible  at  or 
near  the  centre  of  propagation  to  get  anything  approaching 
an  explosion.  A  No.  8  du  Pont  detonator  failed  to  give 
marktdly  different  results  exploded  in  the  confined  dust 
in  the  absence  of  great  quantities  of  admixed  air. 

Let  us  review  the  facts.  Two  men  at  the  centre  of 
propagation  suffered  no  mechanical  injun.  A  third 
passed  through  the  wave  without  being  knocked  down 
after  it  had  travelled  more  than  20  ft.  All  three,  some- 
seconds  after  the  initiation  of  the  wave,  passed  without 
obstruction  through  a  space  which  the  explosion  caused 
to  be  obstructed  by  pipe,  etc.  Only  when  the  flame 
passed  through  conduits  for  a  distance  of  20  to  40  ft.  and 
entered  well  dusted  chambers,  well-confined  for  their  size, 
after  a  lapse  of  10 — 20  seconds  did  "  explosion  "  occur. 
Nowhere  was  the  shattering  effect  of  detonation  obser- 
vable, no  "crack"  was  heard,  and  the  only  mechanical 
damage  was  of  the  "  bursting  "  variety,  found  exerted 
only  in  chambers  above  deserilx  d.  The  theoretical 
maximum  velocity  of  the  starch  air  detonating  wave,  if 
it  were  possible  to  initiate  it,  is  so  low  as  to  be  less  than 
that  of  CH,-f  O3+N5,  which  can  barely  propagate  itself. 
and  goes  out  sometimes  by  itself  and  more  like  that  of 
CH4-f03+N2,,  which  burns  but  cannot  be  detonated. 
We  were  compelled  to  the  conclusion  that,  for  this  material 
at  least,  explosion  in  any  proper  sense  was  necessarily 
preceded  for  some  distance  and  an  easily  appreciable  time 
by  fire  consuming  the  product  of  manufacture ;  that 
explosion  finally  supervened  only  as  a  result  of  gradual 
fire,  accompanitd  by  the  temporary  restraint  in  some 
container  of  the  normal  and  gradual  expansion  of  the 
combustible  products,  and  that  explosion  actually  occurred 
only  when  the  container  walls  let  go  and  permitted  the 
sudden  and  violent  expansion  of  these  combustion  pro- 
ducts. 

When  the  original  ignition  takes  place  in  a  container  of 
large  capacity  the  final  effect  follows  quickly,  and  the 
impression  conveyed  may  be  that  the  dust  and  air  mixture 
"  exploded  "  because  the  giving  way  of  the  container 
when  it  explodes  follows  so  quickly  upon  the  fire,  but 
the  fire  itself  is  without  violence  or  detonative  "  crack. ;' 
In  long  tight  tunnels  of  large  dust  capacity  it  might  be 
possible  to  create  sufficient  pressure  after  prolonged 
combustion  to  initiate  a  detonative  wave  but,  with  starch 
at  least,  this  seems  very  doubtful  both  theoretically  and 
from  the  results  of  practical  tests.  It  is  believed  that  no 
so  called  "  starch  explosion "  can  be  other  than  the 
ultimate  explosion  of  containing  walls  that  have  yielded 
to  the  gradually  though  perhaps  rapidly  accumulated 
pressure  of  the  combustion  products.  The  same  con- 
clusion seems  to  be  justified  (theoretically  at  least)  for 
many  other  kinds  of  combustible  dusts. 

Discussion'. 

Dr.  A.  A.  Breneman  stated  that  almost  every  explosion 
presented  features  of  peculiarity,  some  of  which  were 
extremely  difficult  to  explain  or  understand.  It  was  often 
necessary  to  reach  a  conclusion  rather  as  a  choice  of 
alternatives  than  as  a  conclusion  that  could  be  fixed  upon 
with  certainty.  It  was  therefore  very  interesting  to  have 
a  record  of  such  an  explosion  in  which  practically  all 
stages  of  the  explosion  were  under  direct  observation  by 
surviving  witnesses,  even  the  first  initiation  of  the  flame 
wave.  As  to  the  question  whether  detonation  could 
occur  in  dust  explosions,  he  was  in  some  doubt,  since  in 
certain  coal  mine  explosions  where  the  flame  had  tra- 
velled over  1000  ft.,  cumulative  pressures  and  mechanical 
effects  had  been  observed  which  seemed  to  indicate  the 
initiation  of  a  detonative  wave.  With  coal,  therefore,  the 
question  was  still  open  to  discussion,  but  he  was  not 
prepared  to  speak  with  regard  to  starch.  One  noticeable 
thing  about  all  dust  explosions  was  the  extraordinary  heat 
and  consequent  inflammatory  effects  produced  by  dust 
explosions  as  distinguished  from  explosions  of  gas  mix- 
tures. Whether  this  was  due  to  the  more  condensed  form 
of  the  combustible  or  to  the  impingement  of  the  solid 
particles  during  the  act  of  combustion,  was     difficult   to 


say,  but  it  was  certainly  a  fact  very  generally  observed 
that  dust  explosions  were  much  more  likely  to  lead  to 
fires  than  the  explosions  of  gas.  One  peculiar  form  of 
dust,  finely  divided  metallic  particles  such  as  aluminium 
in  flashlight  powders,  remained  to  be  considered.  In 
that  case  there  could  not  be  the  transmission  of  flame  by 
gaseous  products  evolved  from  the  solid,  so  that  it  remained 
to  be  proved,  either  experimentally  or  by  some  terrible 
accident,  whether  the  evolution  of  gas  was  necessary  in 
order  to  account  for  the  transmission  of  flame  in  dust 
explosions,  or  whether  the  transmission  could  take  place 
from  solid  particle  to  solid  particle. 

Dr.  L.  H.  Baekelaxd  stated  that  one  possible  cause  for 
explosions  was  always  to  be  considered  where  a  powdered 
materia]  was  being  handled,  viz.,  the  friction  between 
powder  and  other  solids  with  which  it  might  come  in 
contact.  Within  his  experience  one  very  serious  explosion 
had  lit  en  caused  by  the  static  electricity  generated  through 
the  contact  of  a  material  flowing  down  a  wooden  chute, 
and  all  recurrence  of  the  phenomena  had  been  prevented 

I  by  installing  metallic  conveying  chutes.  This  point  was 
well  recognised  by  those  who  happened  to  have  had  the 
experience,  but  he  thought  it  should  be  brought  to  the 
attention  of  younger  chemical  engineers  undertaking  the 
design  of  plants  where  such  material  might  be  evolved. 

Dr.  W.  M.  Grosvenok,  replying  to  Dr.  Breneman,  said 
that  one  great  difference  between  coal  dust  explosions  and 
explosions  of  the  usual  commercial  dusts  lay  in  the  fact 
that  coal  dust  was  almost  invariably  accompanied  by 
more  or  less  gas  evolved  from  the  seams  which,  though 
it  might  not  be  present  in  large  enough  quantity  to  sustain 
a  detonative  wave,  would  of  course  enormously  increase 

I  the  rate  of  increment  in  the  flame  velocity,  and  probably 
serve  in  many  cases  to  initiate  detonation  in  mixtures 
of  dust  and  air  that  would  be  incapable  of  reaching  a 
detonating  velocity  without  the  presence  of  the  gas. 
Furthermore,  in  considering  starch  particularly  it  was  to 
be  remembered  that  we  were  not  dealing  with  the  material 
containing  60  per  cent,  of  combustible,  but  to  some 
extent  the  C6Hl0O.,  molecule  was  six  parts  of  combustible 
loaded  in  advance  with  five  parts  of  water  to  be  evaporated 
before  combustion  temperatures  could  be  reached.  This 
probably  accounted  for  the  low  calculated  velocity  of 
detonation,  because  it  gave  a  low  heat  of  combustion. 
Unquestionably  dust  flames  gave  every  evidence  of  a 
heating  effect  out  of  all  proportion  to  the  actual  flame 
temperature,  but  it  did  not  seem  necessary  to  assume  any 
considerable  contact  of  the  heated  dust  particles  with  the 
walls,  nor  any  peculiar  action  of  the  dust  particles  in 
promoting  a  form  of  Bohn  combustion  in  the  gases, 
because  if  the  precise  mechanism  of  the  transmission  of 
heat  from  the  exploding  gases  to  the  walls,  timbers,  or 
surrounding  combustible  material  were  considered,  an 
all-sufficient  difference  would  be  apparent.  When  dealing 
with  a  mixture  of  combustible  gases  the  only  method  of 
heat  transference  available  was  convection  from  the  thin 
skin  of  gas  in  immediate  contact  with  the  wall,  and  the 
rise  in  temperature  of  the  walls  would  necessarily  be  slow, 
however  high  the  temperature  of  the  gases,  becatise  it 
would  be  necessary  continuously  to  replace  by  conviction 
the  cooled  skin  in  order  to  raise  the  temperature  of  the 
wall  surface.  Against  this  action  there  would  be  the 
conductive  capacity  of  the  material  constituting  the 
wall,  so  that  some  time  would  be  required  before  the 
immediate  surface  of  the  wall  could  reach  an  inflaming 
temperature.  As  compared  with  this  the  dust  explosion 
presents  an  enormously  greater  rate  of  transfer,  because 
the  heated  gases  were  loaded  with  incandescent  solid 
particles,  which,  unlike  the  gases,  were  capable  of  trans- 
mtting  heat  at  an  enormous  rate  by  radiation  and  trans- 
mitting it  immediately  to  the  surface  of  the  wall,  quickly 
raising  the  temperature  to  the  inflaming  point  before  the 
slow  conduction  of  the  wall  material  would  have  appreci- 
able effect.  For  that  reason  it  would  probably  be  found 
that  an  explosion  of  metallic  dust  once  initiated  would  be 
self-sustaining,  because  the  radiating  power  of  the  dust 
particles  at  the  front  of  the  wave  would  be  sufficient  to 
raise  the  temperature  of  adjoining  particles  just  ahead 
of  the  wave  to  that  point  where  they  were  quite  capable 
of  being  inflamed  with  the  surrounding  oxygen.  It  was 
his  recollection  that   such  explosions  had  occurred. 
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Commenting  on  Di    Baekclsrid's  recommendation,  Dr. 
Qroavenor  emphasised  the  n  c  ration  as  to  the 

likelihood  ol  explosion  due  to  static  causes,  particularly 
in  handling  di-clcctric  mal  rial,  [n  one  instance  it  had 
been  round  ncccasarj  to  clothe  completely  evorj  pari  "f 
tin-  in  i.  lim  g  .-.  ming  in  contact  « 'tli  ■  'li  electric  material, 
with  .1  sort  ol  metal  skin,  and  to  provide  meana  like 
brushes  <>r  fixed  connections  for  grounding  carefully  nil 
i«(  tins'  parts  to  the  water  m   steam  mains. 


Obituary. 

\\     I'nl'lM. KWKI. I.    BLOX  \M. 

\\     I'    Bloxam  was  born  in  I860,  and  was  the  son 
ol  Mr.  William  Bloxam.     He  was  educated  at  King's 

College   School,  and    later   t,»,k   the    B.Sc.   degn f 

London  University.   Subsequently  he  became  assistant 
tu  his  unole,  Prof.  Chas.    Bloxam,   it   King's  College. 


\V.   P.   Bloxam's  lii-i  appointment   was   it   the  B 
Naval  I    illego,  Greenwich,  where  he  ws    lot    12 
demonstraloi  in  the  Chemical  Laboratory      Later,  he 
undertook  research  work  on  the  anti-toxin      at    thi 
( !ollege  ol   Tin  lioi  in    and    i  und  in   1901,  he 

was  sent  to  the  Presidency  College,  Mad 
nf  Chemistry.     Prom   Madras,   he  Bubsequentlj    pro- 
Led  to  tho  North  of  India  to  investigate  t  he  <u  It  iva- 
tion  and  production  ol  indigo  at   the   Dalsingb   - 
Research  Laboratory.     After  two  years  thus  spent,  he 
returned    t.i    England    and    was  Bent    by   the    India 
Office  to  continue  his  researches  in  conjunction  with 
A.    G.    Parkin,    F.R.S..  at    Leeds    University.     Aft.  i 
three  years  in  Leeds  he  returned  to  London,  and  was 
appointed    Scientific    Adviser    to    the    Sulphate    of 
Ammonia  Committee.     He  died    December  26,    1913, 
aged    .~>3    years.     (W.    P.    Bloxam's    more  impoi 
work  on  the  indigo  question  is  referred  to  in  this  J., 
1994,  746;  1906,  736j    1908,  597;  1909,  516;    1910, 
872.) 
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Patents. 

Superheating    steam.     P.    St.    G.    Kirke    and    Bonecourt 
mbustion,  Ltd.,  London.     Fug.  Pat.  25,054, 

N       I.  Itni. 

nerated  bv  boilers  such  as  described  in  Eng.  Pats, 
i  ,1  17.660  of  1910,  2404  of  lull,  and  5936 
of  IBM  (this  J.,  1911,  406,  731  :  1912,  lli>)  which  utilise 
the  intense  oombuation  of  a  mixture  of  fuel  and  air  in 
eiuit.i.'t  with  incandescent  porous  refractory  material  as 
ds  Tilled  m  Bug.  Pat*.  25,808  and  29,430  of  1909  (this  J., 
1910,  144*).  i-  superheated  by  passing  it  through  D- tubes 
or  the  equivalent  introduced  into  the  end  portions  of  the 
boiler  tubes.— H.  H. 

Kaporaling  liquids;    Rotary  dryers  for .     H.    B.    P. 

Humphries    and    J.     B.    Donald,    London.     En"     Pat. 
-'.  Dec.  16,  1912. 

Til  K  liquid  (tannine;  extracts,  milk,  calcium  acetate 
-olution.  ct,.)  is  led  to  the  inner  siirfaiv  of  a  hollow  steam- 
jacketed  drum  which  rotate;  about  a  horizontal  axis 
and  is  open  at  the  ends.  A  flange  at  each  end  of  the 
drum  retains  the  liquid.  The  solid  residue  is  continuously 
removed  by  a  scraper  and  conveyor  which  passes  through 
"f  the  open  ends.  The  drum  may  Ik-  enclo  ed  in  a 
casing  for  vacuum  working. — A.  T.  L." 

Evaporating  pans  or  surfaces  for  brine  and  lh-  lib.  R. 
Stem.  Hanover.  Germany.  Eng.  Pat.  0570,  April  23, 
1913. 

pans   are  coated  with  a   layer  2   to   3  em.   thick  of 

Rama      asbestos    composition,  which   is    composed   of 

magnesite.     magnesium     chloride,     asbestos     fibre,     and 

raaatamoas  such  as  tale  or  infusorial  earth.     This  material 

-  applied  in  the  form  of  a  paste  and  may  be  reinforced 

nibodding  in  it  metal  wire  or  #auze.     The  pans  may- 


be formed  wholly  of  this  material,  a  thickness  of  3  cm. 
being  used.  The  material  provides  a  smooth  surface 
which  does  not  contaminate  the  salt  or  cj  use  it  to  "  burn." 

—A.  T.  L. 


Concentration,    evaporation    mid    incineration    of    liquid* 

such   as  soda   ///is.    nsidnnl  liquors  mid  off'- 

Furnace  for   the   continuous .      F.    Woloskv   and    R. 

Volesky.     Fr.    Pat.    460,559,    July    21,    1913.     Under 

Int.  Conv..  Aug.  14,  1912. 
The  apparatus  consists  of  a  tower  at  the  Bides  of  the 
base  of  which  are  suitable  furnaces  from  which  the  hot 
gases  pass  upward-.  At  the  top  of  the  tower  is  a  pan 
evaporator  open  above  and  having  passages  for  the  gas. 
around  and  through  it.  Below  are  placed  a  series 
of  superposed  annular  pans  with  radial  extensions 
projecting  inwards  so  that  the  gases  pass  upwards 
between  the  outside  of  the  annulus  and  the  tower  and 
also  up  through  the  quadrant-shaped  spaces  between 
the  radial  extensions.  Below  each  annular  pan  i-  a 
bridge  or  grating  of  refractory  bricks  or  metal  bars, 
crossed  at  right  angles.  The  liquor  from  the  pans  over- 
How-  on  to  these  gratings  and  is  further  concentrated. 
The  liquid  is  fed  into  the  top  pan,  and  after  undergoing 
a  preliminary  concentration  there,  flows  into  a  vertical 
pipe  which  passes  down  outside  of  the  tower  and  from 
which  it  flows  by  valve-controlled  branches  which  past 
through   the  tower  to   the  centre  of  each  annular  pan. 

— W.  H.C. 


Desiccation    of  liquids   mid   ,>th,r   analogous   subttam 

/■       ..-  and  apparatus   for  the .     M.   Tdpfer.     Fr. 

Pat.  460,992,  Jury  31,  1913.     Under  Int.  Conv.,  Hay  6, 

June  10  and  20.  1913. 
The  liquid  is  projected  by  a  current  of  compressed  air  in  a 
horizontal  direction  and"  in  a  very  fine  state  of  division 
into  a  chamber  so  that  each  particle  of  atomised  liquid 
remain-   separate   and   follows    the   path   of   its    trajectory 
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to  the  bottom  of  the  chamber.  Jets  of  air  or  other  drying 
medium  are  delivered  both  above  and  below  the  stream 
of  atomised  particles  either  at  an  angle  to  or  parallel  with 
the  stream,  so  that  each  particle  remains  surrounded  by 
the  drying  medium  during  the  whole  time  of  its  fall  and 
is  thus  very  rapidly  converted  into  a  dry  powder  at  a 
low  temperature,  below  40°  C.  The  dried  powder  is 
removed  by  a  travelling  belt  placed  a  short  distance  above 
the  floor  of  the  chamber.  The  outlets  for  the  moisture- 
laden  air  are  in  the  side  of  the  chamber  below  the  belt. 
During  the  process  the  particles  may  be  subjected  to  the 
action  of  ultra-violet  rays  or  treated  in  other  ways  to  effect 
sterilisation   or  chemical  change. — W.  H.  C. 

Evaporation   and   concentration    of  solutions   and   effecting 

chemical  reactions  ;  Apparatus  for .     G.  A.  Krause. 

Ft.   Pat.   460.895,  July  30,    1913.     Under  Int.   Conv., 
July  31,  1912. 

The  liquid  is  fed  into  the  vessel,  A,  through  the  atomiser, 
E,  F,  and  is  evaporated  by  a  current  of  hot  air  or  other 
suitable    medium    which   enters    through    the    lower   ring 


of  orifices,  D,  and  is  discharged  through  the  upper  ring 
of  orifices,  G.  The  concentrated  liquid  collects  in  the 
conical  bottom,  B,  and  is  discharged. — W.  H.  C. 


Centrifugal  machines.  Sir  T.  Wrightson,  J.  M.  Ringquist, 
and  Head,  Wrightson  and  Co.,  Ltd.,  Thornaby-on-Ties. 
Eng.  Pat.  6270,  March  13,  1913. 
The  material  is  slowly  introduced  into  a  concave  vessel 
or  trough  having  its  concavity  directed  towards  an  axis 
about  which  it  is  revolved,  the  axes  or  longer  edges 
of  the  trough  or  troughs  being  parallel  to  the  axis  of 
rotation.  The  material  is  led  into  the  troughs  through 
a  stationary  axial  pipe  connected  to  a  number  of  radial 
pipes,  and  it  enters  either  the  top  or  bottom  ends  of  the 
troughs.  Within  each  trough  works  a  slowly  revolving 
scraper.  When  in  operation  the  separated  liquid  overflows 
at  the  end  of  the  trough  opposite  to  the  supply  pipe,  the 
edge  of  the  end  partition  being  somewhat  below  the  general 
level  of  the  edges  of  the  trough,  and  is  thrown  by  centri- 
fugal force  into  an  annular  collecting  channel.  Thesepar 
ated  solids  are  forced  by  the  scrapers  over  the  longer  edges 
of  the  troughs  and  discharged  by  centrifugal  force  into 
a  surrounding  casing.  In  a  modified  form,  the  troughs 
are  formed  by  an  endless  belt  of  porous  material  passing 
round  rollers,  the  liquid  in  this  case  parsing  through  the 
belt  and  the  solid  being  discharged  as  soon  as  it  is  brought 
by  the  movement  of  the  belt  to  the  side  remote  from  the 
axis  of  rotation. — H.  H. 


Inflammable  liquid*  ;   Method  of  and  apparatus  for  conveying 

by  means  of  a  neutral  liquid.     B.  E.  D.  Kilburn, 

London.      From    Martini  und    Hiineke    Maschinenbau- 
Akt.-Gc;.,  Berlin.     Eng.  Pat.  22,400,  Oct.  4,  1913. 

Petrol,  etc.,  is  discharged  from  a  tank  by  tho  admission 
thereto  of  water  or  other  neutral  liquid  from  an  upper 
tank  connected  by  a  siphon  with  the  petrol  tank.  The 
petrol  supply  pipe  is  surrounded  by  a  safety  jacket  which 
is  connected  with  the  uppermost  point  of  the  siphon, 
so  that  in  the  event  of  breakage,  air  would  be  admitted 
to  the  siphon  and  further  discharge  of  petrol  prevented. 
The  petrol  discharge  eoek  is  connected  with  a  three-way 
cock  on  the  siphon,  controlling  a  by-pass  opening  to  the 
atmosphere,  >o  that  wheji  the  discharge  cock  is  closed, 
the  water  at  the  bottom  of  the  petrol  tank  is  subjected 
to  atmospheric  pressure  only. — H.  H. 

Storage  or  conveyance  of  [inflammable]  liquids.  Martini 
und  Hiineke  Maschinenbau-Akt.-Ges.,  Berlin.  Eng. 
Pat.  22,515,  Oct.  6,  1913.  Under  Int.  Conv.,  Oct.  5, 
1912. 

In  conveying  an  inflammable  liquid  under  pressure  through 
a  pipe  line,  it  i.s  necessary  to  prevent  the  outflow  of  liquid 
in  the  event  of  the  breakage  of  the  pipe.  The  liquid 
is  forced  through  the  pipe  by  admitting  water  to  the 
storage  tank.  The  pipe  is  jacketed  and  the  water  flows 
through  the  whole  length  of  the  jacket  before  entering 
the  tank.  In  the  event  of  breakage,  the  supply  of  water 
is  thus  stopped.  The  water  is  led  to  the  storage  tank  by 
a  branch  from  the  highest  point  of  the  jacket,  so  that 
after  breakage  there  is  no  temporary  flow  due  to  hydro- 
static pressure. — A.  T.  L. 

Vacuum-dryers  ;  Method  of  feeding  material  to  or  from . 

F.   J.   Stokes,   Philadelphia,   Pa.     U.S.   Pat.    1,080,602, 
Dec.  9,  1913. 

The  material  is  caused  to  pack  against  the  inlet  and  outlet 
valves  so  as  to  form   a  seal  when  the  valve  is  opened. 

— W.  H.  C. 

Dryer  ;    Rotary .     L.   F.  Griswold  and  C.   B.  Smith, 

Cleveland,  Ohio.     U.S.  Pat.   1,080,629,  Dec.  9,  1913. 

The  material  is  fed  from  a  shoot  by  means  of  a  screw- 
conveyor  through  an  eccentrically  disposed  hollow  trunnion 
into  a  cylinder  which  is  rotated  eccentrically  and  obliquely 
within  an  outer  chamber.  Heated  gases  from  a  furnace 
are  discharged  into  the  front  end  of  the  chamber  from 
below  and  pass  along  and  enter  the  lower  end  of  the 
rotating  cylinder  through  a  second  eccentric  hollow 
trunnion  and  are  withdrawn  by  a  fan  through  a  branch 
on  the  feed  shoot.  The  dried  material  is  discharged  into 
a  receptacle  at  the  lower  rear  end  of  the  outer  chamber. 

— W.  H.  C. 


Dryer  ;   Centrifugal 

N.Y.     U.S.   Pat. 


J.  V.  Kranebiel,  Williamsville, 
1,080,700,  Dec.  9,  1913. 


A  flexible  strip  of  material  is  woimd  upon  a  vertical 
shaft  and  the  articles  to  be  dried  are  placed  between  the 
folds  of  the  material.  Means  are  provided  for  preventing 
the  strip  from  unwinding,  and  the  whole  is  rotated,  the 
centrifugal  force  serving  to  drive  the  moisture  out  of  the 
articles.— W.  H.  C. 

Nodulisivg    materials;    Meehemism  for .     L.  P.  Ross, 

Standish,  N.Y.,  Assignor  to  Northern  Iron  Co.  U.S. 
Pat.  1,081,063,  Dec.  9,  1913. 
An  inclined  rotary  furnace  is  fitted  with  separable  sections 
provided  with  communicating  water  passages.  The  ends 
of  different  sections  communicate  through  hollow  rings 
fixed  to  the  furnace,  and  water  is  supplied  to  the  movable 
rings  from  stationary  hollow  rings  within  which  the 
movable  rings  revolve. — T.  St. 

Smoke-separator.     V.    F.   Holmes,   Assignor  to  J.  Friebis, 

Beaumont,  Tex.     U.S.  Pat.   1,081,116,  Dec.  9,  1913. 
The    smoke    and   ga  c-s    from    the    apparatus  are   drawn 
through  a  flume   by  a  suction  fan  situated  at   the  end 
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remote  from  the  apparatus,  and  are  discharged  undei 
water  in  .1  precipitating  tank.  Water  ia  delivered  in  jetc 
into  the  latter,  whose  contents  can  be  di  i  harged  through 
a  \n\\i-  .it  the  bottom  into  a  settling  tank.  The  Bume  ia 
provided  with  a  series  of  connected  cooling  ooile  arranged 
vertically  and  transversely,  water  being  supplied  to  the 
ooila  it  the  outlet  end  ol  the  Bume.  Phe  bottom  ol  the 
liune  ia  provided  with  openings,  ami  tranavene,  inclined, 
deflecting  plates,  and  underneath  are  arranged  snot- 
re*  eptaclos.     T.  St. 

fmpmmUng  suspended   toU&t  from   liquids;    Process  and 

apparatus   for .     A.    Jarraud.     Kr.     I'at.    460,170, 

.1  iil v  9,  lit  lit. 

Tut:  mixture  i>  plan. I  in  a  series  of  Biter  vata  in  a  chamber. 
Hertaian  wave*  are  caused  to  pass  through  the  liquid 
from  a  s,.i  ol  win--.  Btretched  across  the  upper  pari  of  the 
chamber  over  the  vats  to  a  second  sel  of  wires  stretched 
a. to—  tiio  chamber  below  the  vats  and  at  the  Bame  time 
tho  ehamber  i>  cooled,  whereby,  it  is  stated,  the  finely 
divided  Bolid  particles  become  agglomerated  so  thai 
.u  subsequently  be  easily  filtered  off. — W.  H.  ('. 

Saturation,     absorption,    purification,     duo  in  posit  ion    and 

si/nthim*  .    PKusico-cJtemical  apparatus  for .     P.L.J. 

\     Ft.    I'at.  460,877,  Oct.    15,    1912. 
I  .  has  an  inlet  tulio,  />,  through  which  the  gas 

or   air   enters    under    pressure    anil    esoapee    through    the 
no/zle..  .-.     The  gas  or  air  passes  up  tho  tubes,  d,  which 
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act  as  air  lifts,  carrying  the  liquid  with  it,  and  the  mixture 
returns  downwards  through  the  annular  channels,  /, 
which  are  packed  with  suitable  materials.  The  gas 
finally  escapes  through  the  tube.  g. — W.  H.  C. 

ruling  mixed  liquefied  gases;    Process  of .     A.  C. 

Morrison,  (hi. ago.     Eng.  Pat.  29,383,  Dec.  20,  1912. 

-       IS .PaU,056,043of  1913;  this  J.,  1913, 426.— T.F.B. 

Fractional  distillation.  M.  A.  RosatiorT.  Worcester.  Mass., 
I  >  A.  Eng.  Pat.  9654,  April  23,  1912.  Under  Int. 
lonv..  April  29.   1911. 

Ft.  Pat.  443.054  of  1912  ;   this  .T..  1912,  1020.— T.F.B. 


DisHUing  apparatus.     B.   A.   R,  Chi  I        a 

i  i        Pat.    16,626,   July    7.    1913.     Addition    to    Eng. 
I'at.  10,783  of  1913,  dated  May  7.  1912. 

Sbe  Addition  of  July  8,  1912,  to  Fi    Pal    143,499  of  1912; 

this  .).,   1013,   [84.     T.  V.  K. 


Separating    liquids   from     leparatea  est    of 

■  -"  ring  !•'.   I.  .In   Pont,  Aaai  I.  dn 

I'ont  de  Nemoui  -  Powdei  I  '•>.,  \\  ilmington      I 
1,081,949,  Deo,  23,  1913. 

Si:i:  Km.-.  Pat.  17.0(12  of  19111;    tin-  J..  1911,  1037.-  X  I'll 

Smoke  from  furnaces  and  tin  lilu  .    Apparatus  for  Ou  treat 
ment  of .     \v.   l,.  Thomas,   Wheatley,  Assignor  to 

The  Smoke  Eliminator  Synd.,  Ltd.,  London.     D.8.  Pat. 
1,082,245,  Dec.  23,   1913. 

SBB  Eng.  Pat.  28,976  of  1910  j   this  J.,  1912,  216.— T.  ili. 
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Dunn  pulverised  coal  burner  ;    The .     G.   A.   Roush. 

Metall.  and  Chcm.  Eng.,  1914,  12,  19—20. 
This  burner  was  devised  especially  to  ensure  uniform 
feed  of  the  powdered  coal.  Essentially  it  consists  of  a  feed 
pipe  through  which  the  coal  is  conveyed  from  the  storage 
bin,  by  means  of  a  feed  screw,  to  a  perforated  plate  ; 
tho  perforations  in  tho  plate  and  the  rate  of  feed  are  so 
adjusted  that  the  coal  just  reaches  the  end  of  the  per- 
forated plate.  Immediately  below  this  plate  is  the 
usual  air  nozzle.  The  mixture  of  coal  dust  and  air  is 
ignited  by  the  heat  radiated  from  the  furnace  walls. 
When  used  for  firing  cement  kibis.  only  about  two-thirds 
of  the  air,  necessary  for  combustion,  is  supplied  at  the 
nozzle  itself,  the  remainder  being  provided  nearer  the 
kiln  from  a  pipe  which  paesea  through  the  hot  clinker. 
The  substitution  of  these  burners  for  oil  burners  is  said 
to  have  resulted  in  a  saving  of  about  75  per  cent,  of  the 
cost  of  fuel  for  calcining,  whilst  the  capacity  of  the  kiln 
was  increased  by  about  25  per  cent. — T.  F.  B. 

Gas  retortx  :    Th.   corrosion  of .     Times  Eng.  Suppl., 

Jan.  7.  1914,  2.  (See  also  Zinck,  this  J.,  1913,  1000.) 
Careful  observations  of  the  extent  of  corrosion  are 
being  made  with  the  retorts  in  use  at  the  Nechells  gas- 
works of  the  Birmingham  Corporation.  Although  most 
of  the  corrosion  of  the  fireclay  material  of  the  retorts 
may  be  due  to  the  presence  of  sodium  chloride,  it  is  the 
total  soluble  salts,  and  not  necessarily  the  chloride-  ftloj  e, 
which  are  responsible  for  the  damage.  Furthermore  the 
simple  presence  of  chloride-  is  not  a  true  indication  of 
the  possible  corrosive  effect  of  the  coal  on  the  retort-. 
\  number  of  coal  analyses  showed  that  the  proportion 
of  chlorides  present  might  differ  by  over  100  per  cent  ; 
this  may  be  due  to  imperfect  washing  of  the  coals  at  tbe 
collieries,  or  to  the  same  washing  water  being  a-ed  over 
and  over  again  and  gradually  becoming  more  and  more 
concentrated  in  soluble  salts.  Not  only  so  far  as  the 
fireclav  material  is  concerned  is  the  presence  of  excessive 
quantities  of  chlorides  undesirable,  but  recent  .  xpenencc 
with  intermittent  vertical  retort- ha- shown  that  "  pitching - 
up  "  in  the  hydraulic  main  may  In-  partly  attributed  to  the 
same  compounds.  An  examination  of  the  pitch  so  formed 
showed  that  the  chief  binding  material  was  ammonium 
chloride  Arrangements  were  accordingly  made  to  run 
both  hot  water  and  tar  through  the  hydraulic  main,  the 
former  taking  up  the  chlorides  before  they  could  come 
into  contact  with  the  tar.  In  this  way  no  trouble  was 
experienced  with  the  pitch  for  a  period  of  six  weeks, 
whereas  formerly  three  days  of  freedom  had  been  the 
limit  Removal"  of  the  ammonium  chloride  by  washing 
in  this  manner  introduces  the  possibility  of  being  able  to 
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recover  the  ammonia  of  coal  to  a  large  extent  as  chloride 
instead  of  as  sulphate,  which  at  present  is  the  common 
practice.  In  view  of  the  relative  values  of  the  two 
sub-tame-,  the  recovery  of  ammonium  chloride  should 
be  a  profitable  process,  for  the  present  prices  are  from 
£27  to  £44  per  ton,  according  to  quality,  whereas  sulphate 
fluctuates  in  the  neighbourhood  of  £13.  As  regards  the 
chloride  water  drawn  off  from  the  hydraulic  main,  how- 
ever, it  is  a  question  whether  the  removal  of  the  various 
impurities,  sulphocyanide,  and  traces  of  iron,  and  finally 
concentration  and  crystallization,  might  not  be  too  costly. 

J.     Gas 


-in    America. 
950—952. 


Naphthalene    problem  ;      The 

Lighting.  1913,  124. 

A  Committee  of  the  American  Gas  Institute  submitted 
a  number  of  questions  to  gas  companies  using  all  the 
different  methods  of  making  coal-gas,  and  obtained  full 
replies  in  nine  eases.  The  crude  gas  from  vertical  retorts 
and  from  chamber  ovens  contained  comparatively  little 
naphthalene.  The  tar  from  vertical  retorts  was  prac- 
tically free  from  naphthalene,  the  quantity  present  in  the 
tar  from  chamber  ovens  was  low,  and  in  the  tar  from 
inclined  and  horizontal  retorts,  high.  The  production  of 
naphthalene  was  increased  by  using  light  charges.  Water- 
gas  tar  was  used  for  extracting  naphthalene  in  all  cases, 
the  quantity  varying  from  0-05  to  0-25  galls,  per  1000  cb.  ft. 
of  gas.  Water-gas  tar  itself  was  liable  to  contain  much 
naphthalene  if  the  superheater  had  been  operated  above 
1380°  F.  (749°  G).  In  one  case,  the  purified  gas  contained 
an  average  of  282  grains  of  naphthalene  per  1000  cb.  ft. 
without  causing  trouble  in  the  distributing  system. 
Stoppages  were  often  cleared  by  the  use  of  steam  and 
gasoline,  but  a  copious  stream  of  boiling  water  or  a  heavy 
oil  such  as  crude  oil  was  preferable.  It  is  suggested  that 
in  laying-out  new  plant,  chamber  ovens,  vertical  retorts, 
or  long  horizontal  retorts  shoidd  be  adopted,  the  gas 
should  be  thoroughly  cooled  at  the  works,  and  cataract 
washer-coolers  and  a  simple  naphthalene  washer  should 
be  used.  When  coal-gas  is  distributed  alone  and  is  not 
enriched,  a  cooling  plant  located  at  the  outlet  of  the  works, 
so  that  there  is  no  further  cooling  in  the  mains,  is  suggested. 
in  order  to  prevent  crystallisation  of  naphthalene  follow- 
ing upon  the  condensation  of  water  from  the  gas. — A.  T.  L. 


Oil  fuel; 


The  future    of - 
Soc.  Arts,  1913, 


J.    Rov. 


B.    Redwood. 
62,   103—116. 

The  world's  output  of  petroleum  has  increased  from 
22,000,000  metnc  tons  in  1901,  to  46,500,000  metric  tons 
in  1911,  or  from  2-8  to  4-3  per  cent,  of  the  world's  output 
of  coal.  The  principal  sources  of  petroleum  are  shown 
in  the  following  table  : — 


Percentage  of  tota 

output. 

1910. 

1911. 

1912. 

United  States    

Rumania 

Dutch  East  Indies 

63-52 
21-82 
1-01 
3-07 
3-26 
4-00 
1-84 
1-48 

63-30 
19-45 
4-03 
3-32 
3-50 
3-15 
1-83 
1-42 

63-25 
19-37 
4-71 
3-70 
3-09 
2-43 
2-03 
1-42 

The  demand  is  increasing  more  rapidly  than  the  supply 
and  the  course  of  future  developments  depends  upon  the 
extent  to  which  supplies  can  be  increased,  and  also  upon 
the  manner  in  which  the  oil  is  used.  The  supply  from 
Russia  is  likely  to  increase  in  1914,  and  there  are  large 
areas  still  undeveloped.  The  supply  from  Mexico  will 
become  much  more  important,  but  it  may  be  entirely 
absorbed  by  the  increasing  demand  in  the  United  States. 
There  has  been  a  very  great  increase  in  production  in 
California,  and  this  State  Ls  being  rapidly  transformed 
from  an  agricultural  to  a  manufacturing  country.  Increased 
supplies  may  also  be  expected  from  the  Dutch  East  Indies, 
Roumania,  Peru,  Alberta,  Persia  and  Trinidad.  Oil 
fuel  Ls  at  present  used  as  motor  spirit,  in  place  of  coal 
for  raising  steam,  and  in  Diesel  and  semi-Diesel  engines. 


The  increasing  demand  is  most  marked  in  the  case  of 
motor  spirit,  and  methods  of  increasing  the  yield  of 
petrol,  of  obtaining  motor  spirit  from  coal-tar  and  from 
shale  oil,  and  the  use  of  alcohol  in  place  of  petrol  are 
discussed  (compare  this  J.,  1913,  819).  The  consump- 
tion of  petroleum  for  naval  purposes  is  rapidly  increas- 
ing, the  oil  being  used  "both  for  raising  steam  and  for 
driving  Diesel  engines.  All  new  warships  for  the  U.S. 
Navy  are  designed  for  oil-fuel,  and  an  area  of  about 
100  sq.  m.  of  oil-bearing  lands  in  California  has  been  set 
aside  a;  a  reserve  supply.  Large  quantities  of  oil-fuel 
are  used  on  locomotives  on  the  Russian  State  Railways, 
and  the  advantages  are  such  that  oil  would  be  largely 
used  in  this  country  if  adequate  supplies  could  be  obtained 
at  a  moderate  price.  In  view  of  the  limited  supplies,  the 
principal  development  in  the  near  future,  apart  from 
naval  requirements,  will  be  in  the  use  of  Diesel  and  semi- 
Diesel  engines,  since  the  high  thermal  efficiency  of  these 
engines  makes  it  profitable  to  use  oil  fuel  at  a  price  which 
would  be  prohibitive  for  steam  raising.  If  the  market 
value  of  oil  fuel  becomes  established  on  this  basis,  it  will 
not  be  possible  to  use  oil  largelv  in  place  of  coal  for  raising 
steam.— A.  T.  L. 


The   constituents  of  high-boiling .     J. 

Mitt.   Kgl.   Materialpruf.,   1913,  31,  301— 


Mineral  oil*  , 
Marcusson. 
318. 

The  author  endeavours  to  answer  by  a  process  of  elimin- 
ation the  question — which  of  the  constituents  of  a  mineral 
oil  is  responsible  for  the  lubricating  power.  It  is  known 
already  that  the  removal  of  eyebe  and  alicyclic  un- 
saturated hydrocarbons  by  the  formolite  reaction  increases 
the  fluidity  (this  J.,  1911,  842  and  1913,  589).  The 
olefines  hardly  come  into  consideration  as  they  are  present 
in  very  small  amounts  in  high-boiling  oiLs :  the  best 
machine  oils  show  always  a  low  iodine  value.  Of  the 
saturated  hydrocarbons,  which  react  neither  with  form- 
aldehyde nor  with  iodine  (paraffins  and  naphthenes), 
the  paraffins  may  be  eliminated  as  their  fluidity  and 
lubricating  value  is  known  to  be  low  compared  with  the 
simplest  naphthene.  (The  addition  of  solid  paraffin  to 
an  oil  lowers  its  value  considerably.)  The  simple  naph- 
thenes occur  mainly  in  the  fractions  below  300°  C.  in 
petroleum  distillation,  also  a  consideration  of  the  elemen- 
tary analysis  of  good  machine  oils,  after  removal  of  the 
bulk  of  the  unsaturated  bodies  by  the  formolite  reaction, 
shows  that  the  residue  must  consist  mainly  of  poly- 
naphthenes.  The  high-boiling  fractions  of  petroleum 
show  a  molecular  weight  of  300  to  400,  and  350  corresponds 
to  a  polynaphthene  containing  25  atoms  of  carbon.  Such 
hydrocarbons  must  be  the  main  cause  of  the  lubricating 
power  of  a  high-boiling  oil.  A  similar  process  of  elimin- 
ation brings  the  author  to  the  conclusion  that  the  optical 
activity  also  of  the  high-boiling  oils  is  due  to  the  poly- 
naphthenes. — J.  B. 

Petroleum  oil   and   mineral   wax;    Analysis   of .     H. 

Kantorowicz.     Chem.-Zeit.,      1913,     37,      1394—1396; 
1438—1441;     1565—1567;     1594—1595. 

Determination  of  asphaltum  in  mineral  oil, — Asphaltum  is 
insoluble  in  boibng  ethyl  acetate,  whereas  petroleum  oil, 
paraffin  wax  and  ceresin  are  readily  soluble.  Five  grins, 
of  the  oil  are  boiled  with  reflux  condenser  for  15 
minutes  with  220  c.c.  of  ethyl  acetate,  the  liquid  filtered 
hot,  and  the  residue  boiled  with  successive  portions 
(20  c.c.)  of  the  solvent,  until  the  washings  (about  300  c.c.) 
are  colourless.  The  residue  of  asphaltum  Ls  then  dissolved 
in  hot  benzene,  the  solution  evaporated  in  a  weighed 
glass  basin,  and  the  residue  weighed.  The  results  are 
lower  than  those  obtained  by  the  alcohol-ether  method, 
since  the  residue  in  that  case  consists  of  a  mixture  of 
asphaltum  and  ceresin.  The  amount  of  a.-phaltum 
insoluble  in  petroleum  benzine  ought  also  to  be  determined. 
As  a  rule  American  cylinder  oils  contain  asphaltum  insol- 
uble in  ethyl  acetate,  but  not  in  benzine,  wh'bt  other  oiLs 
(e.g.  Roumanian,  Russian)  yield  a  large  residue  with  benzine, 
but  little  with  ethyl  acetate.  Determination  of  ceresin 
and  paraffin  wax. — Paraffin  wax  may  be  separated  from 
petroleum  oil,  without  preliminary  distillation,  by  means 
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<'f  propyl  acetate  .it  ■  low  temporaturo,  the  "il  remaining 
in  lolution   "i        20  C.     Five    gnns.    "t    the    petroleum 
neidue  (freed  from  petroleum  ^ | >in t   and  light   oils)  are 
boiled   for    15.  nuns,    under  a    reflux  condenser  with  40 
tim.*  the  volume  ol    ethyl    acetate,  and  the  asphaltum 
separated  aa  do  rribod  above,   the  Biter   being  exl 
with   the  Bolvent  in  Lehmann's  apparatus.     The  filtrate, 
extract  and  washing*  are  evaporated,  the  last  traces  "i 
«•: tn  1  acetate  removed  in  a  current  of  air.  and  the  residue 
ed  in  40  c.<    i>f  boiling  propyl  acetate.     Thesolution 
boooledto      20°  ('.,  filtered  at      20   C.  in  Holde's  appara- 
i  the  residue  washed  with  so  cc.  ol  the  solvent 
at    the   game   temperature,    after   which   it    is    dissolved 
m  hot  benzene,  tho  solution  evaporated,  and  the  residue 
of   paraffin    wax    and   ceresin    heated    until    constant    in 
weight.     Willi    the    excoption    of    a    trace  of   colouring 
il  ia  pur.-.     The  result*  are  invariably  higher  than 
iven  by  the  alcohol  ethei  method  after  distillation, 
the  difference  (loss  on   distillation)   being   about    1*4  por 
cent.       Differentiation  of  natural  and  artificial  vaseline, — 
Artificial  vaseline,  prepared  by  mixing  ceresin  with  vaseline 
oil.  yields  on  treatment  with  propyl  acetate  »  hard  paraffin 
a  i\.  which  when  repeated!}  washed  wit h  boiling  alcohol, 
is   harder,  quito  solid  and  colourless,  through  the 
removal   of    waxes    of    lower    m.  pt.     Natural     vaseline, 
.    leaves    a   yellow    residue,    from   which    boiling 
alcohol  dissolves  a  solid  white  wax,  leaving  a  \ isii<l  yollow 
substance  melting  below  0  C.     Examination  of  bitumen. — 
Separation  of  aephaltum  by  treating  the  bitumen  with  a 
mixture  ■'[  benzene  and  petroleum  benzine  is  incomplete, 
luii  quantitative  results  may  be  obtained  by  extracting  the 
sample  fur  several  days   with   ethyl  acetate.     This   dis- 
solves tho  oil  and  resinous  constituents,  and  on  extracting 
due  with  benzene,  hard  asphaltum  is  dissolved  and 
nic  constituents  arc  left.     For  example,  52  per  I  ent, 
of   hard  asphaltum  was  thus  separated  from  a  natural 
asphaltum,  whilst  a  petroleum  pitch  yielded  20  per  cent, 
'rumimi/io/i  ofeeresin  and  ozokerite. — For  the  precipitation 
tin  1  grm.  of  the  sample  is  dissolved  (beneath  a 
flux  oondenser)  in   100  cc.  of  boiling   propyl  acetate, 
i!  the  solution  cooled  to  30*  t'.  and  kept   at   that   t.ni- 
raturc    for    10    nuns,     after    which    the    mass  is   rapidly 
pressed  with  a  spatula.      The  residue  is  dis- 
>olved  in  boiling  benzene,  the  solution  evaporated,  and 
ilue    of    i  crcsin    dried    for   10  minutes  at    105°  C, 
reigned  and  its  m.  pt.  determined  (capillary  tube  method). 
The  in.  pt.  of  the  dissolved  paraffin  \i.ix  is  also  determined 
.fter  drying  for    10  mins.   at    106*  C.      Crude  ozokerite  is 
t-phdtiim    by   extraction   with   ethyl  acetate 
i  Lchmann's  apparatus,  the  extract  evaporated,  and  the 
■resin    determined    in    the    residue    by    treatment    with 
ropy]  acetate  as  described.     Oxidisahility  of  mineral  oiU. 
-The  usual  teste  a>  to  the  formation  of  tar,  resinification, 
tc,  are  made  in  comparison  with  the  determination  of  the 
c  in  weight  on  heating,  and  determination  of  the 
iphaltum  bith  by  the  petroleum  benzine  and  ethylacetate 
icthods.     The  1  iss  in  weight  i-  conveniently  determined 
i  a  closed  apparatus  with  an  outer  chamber  in  which  a 
litable  liquid  may  be  heated,  whilst  a  weighed  quantity  of 
•"•0  to  60  grms.)  is  placed  in  a  glass  dish  in  an  inner 
lamber,  with  an  inlet  and  outlet  for  a  current  of  air  or 
ert  gas.    For  testing  machine  oils  the  sample  is  heated  for 
hour-  .id  for  Si  hours  at  133°  to  135°  C,  whilst 

tinder  oils  are  heated  for  8  hours  at  218°  C.  The  lower 
arunerature  is  obtained  by  charging  the  outer  chamber 
th  xylene  or  a  suitable  petroleum  fraction,  whilst 
nhthalcne  is  suitable  for  obtaining  the  higher  tem- 
Ifature. — C.  A.  It 


iphthenie  adds  and  sodium  naphthenate.     J.  Davidsohn. 

Z.  angew.  (hem..   1914,  27,  2 — t. 

I  mean  molecular  weigh)  of  naphthenic  acids  is  almost 

-ante  a-   that   of  the  fatty  acids  of  cocoanut  oil  and 

rnel    oil.      Like    the    latter    acids,    a    portion    of 

rbhthenic  acids  is  volatile  in  steam  ;    the  acids  so  volati- 

Ird  have  a  mean  mol.  wt.  of  213-7.  corresponding  to  an 

sp  value  of  262.     Compared  with  other  sodium  soaps, 

oanut  and  palm-kernel  oil  soaps  require  large  quantities 

•  salt  for  their  separation  from  solutions;    the    sodium 

-■  p    from    naphthenic    acid    requires    even    more    salt. 


comparative  figures  being:  ooooanut  oil  soap,  KM. 
palm  kernel  oil  soap,  10*9 ;  naphthenic  aoid  soap,  20-9. 
Sodium  naphthenate  :,]  rj  >•  embli  eoacoanui  and 
palm  kernel  oil  oaps  m  it  high  lathering  power  and  il 
low  hydrolytic  dissociation;  these  proportio  would 
indicate  its  suitability  for  many  purpo  My  in  the 

textile  industry,  such  as  for  ilk  boiling,  where  a  soap 
with  a  mild  action  is  required,    -T.  F.  K. 

Use   of  pulverised  eoal   in    metallurgical  furnaces.     Lord. 
■Sec  X. 

Patents. 

Screening  or  grading  and  conveying  coal,  coke,  and  other 

materials;  Methodof  and  means  for .     K.  s   r 

Miildleton  St,  George,   Durham,  and   Head,  \\  i 

and   Co.,   Ltd.,   Thornaby-on-Tees,    forks.     Eng.    Pat. 

28,116,  Dec.  B,  1912. 

Tin:   material  is  fed  OB   to  B  perforated  tray  hinged  at    the 

discharge  end  to  a  conveyor  trough  reciprocati]  g  beneath 

it.  and  connected  at  I  he  supply  end  with  the  trough  by  a 
bell  crank  l.ver  adapted  to  imparl  a  vertically  reciproca- 
ting movement  in  addition  to  the  horizontal  ore.  Or. 
the  trough  may  be  perforated  and  arranged  above  the  fcraj 
which  in  this  case  is  attached  by  bell  erank  lever-  at  both 
ends;  the  smaller  pieces  fall  through  on  to  the  tray  where 
they  are  subjected  to  a  further  screening  action. — H.  H. 

Coal-washing    plant.      R.     Thomson,     Hamilton.     Lanark- 
shire.    Eng.   Pat.  4451.   Feb.   21,   1913. 

Tfte  sediment  from  coal-washing  liquors  is  removed  from 
the  settling  tank  by  means  of  dredger  buckets  while  the 
liquid  is  pumped  on  to  a  tiller  bed  having  a  vacuum 
chamber  beneath.  The  invention  i-  analogous  to  thai 
described  in  Eng.  Pat.  28.548  of  1011  (this  J..  1912,  1114). 

— H.  H. 


Briquette     furl;      Artificial .     E.      Eaton,     London. 

Eng.   Pat.   7043.   April    1.    1913. 

Briquettes  made  according  to  Erg.  Pat.  6981  of  1912 
(this  J.,  1913,  IS")  are  formed  from  Ihe  following  mixture. 
viz.  :  60  lb.  of  ground  chalk  damped  with  3  lb.  of  crude 
oil  or  petroleum.  30  lb.  of  small  coal  or  ground  peat  or  coke, 
and  10  lb.  of  solidified  tar. — H.  H. 

Briquettes  ;      Manufacture    of from    coke    dust,    alone 

or  mixed  irith  wood  waste.  J.  Alexander.  Fr.  Pat. 
461,065,  Aug.  2,  1913. 
To  ensure  the  removal  of  all  air  from  the  pores  of  the 
coke,  a  very  fluid  tar  is  used  as  binder,  and  the  ma--  is 
briquetted  "under  a  pressure  of  100  atmospheres.  A 
suitable  material  is  the  tar  obtained  in  makii  g  gas  from 
oil.  and  the  soot  deposited  in  Ihe  oil-ga-  retorts  and  in  the 
pipes  may  be  added  with  the  tar.  The  absence  of  air 
from  the  pores  of  the  brique'tes  enables  them  to  burn 
without  disintegration. — A.  T.  L. 

Coke   oren    heated   by   blastfurnaee    gas   or  producer   gas  ; 

Regenerative .     Soc.    GeV.erale    de    Four-    a    Coke, 

s,  ,,,,,.,  Lecocq.  Fr.  Pat.  460,399,  July  15.  1913. 
Dnder  Int.  Conv.,  Sept.  4.  1912. 
In  order  to  ensure  the  distribu  km  of  air  and  gas  in  a 
simple  manner,  ami  to  penni  of  ihe  n  depoi  dent  control 
of  air  and  »a  to  each  corubus  ion  chamber,  four  sole 
flues  arranged  beneath  each  ovei  chamber  are  cm  nected 
in  pairs  with  the  regerera  or  o  "ha  two  erve  for  air 
and  two  for  ga  .  whil -t  the  four  flue  benea  h  the  adjacent 
oven  chamber  -erve  for  the  pa  age  ol  Ihe  combustion 
product-.     The    regenerator     are    an  eath    the 

oven  in  the  manner  described  in  Fr.  Pa  .  45, .074  (this  J., 
1913,  1000).  alternate  regei  crater-  servi  g  for  air  and  gas. 
Each  regenerator  is  conr.ected  by  one  conduit  with  two  of 
the  sole  flue  ,  and  i-epara'e  dampers  arc  provided  for 
regulating  the  openings  from  this  conduil  to  each  of  the 
sole  flues. — A.  T.  L. 
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[Vertical  retort]  oven  for  production  of  gas  and  colce.  H. 
Koppers.  Ft.  Pat.  460,517,  July  18,  1913.  Under 
Int.  Conv.,  July  30,  1912  and  June  18,  1913. 

The  vertical  retorts  are  surrounded  by  horizontal 
heating  flues,  and  horizontal  regenerators  are  arranged  at 
opposite  sides  of  the  group  of  retorts,  or.  in  another 
construction,  all  at  one  side.  The  heating  gases  enter 
and  leave  the  horizontal  flue-;  by  way  of  chambers  extend- 
ing through  the  whole  height  of  the  oven,  and  horizontal 
dampers  are  provided  so  that  the  regenerators  may  be 
divided  into  separate  superposed  compartments  which 
are  regulated  independently  in  order  to  obtain  the  desired 
zones  of  different  temperatures. —  A.  T.  L. 

Combustible    gas  from    liquid  fuel;     Generation    of . 

C.  D.  McCourt,  Streatham  Common,  Surrey,  and 
Radiant -Heating,  Ltd.,  London.  In  part  from  C.  E. 
Lucke,  New  York.  Eng.  Pats.  19.909,  Aug.  31,  1912, 
and  5005,  Feb.  27,  1913. 

A  spray  of  liquid  fuel  is  introduced  into  a  chamber  con- 
taining a  mass  of  refractory  material  where  it  commingles 
with  highly  heated  inert  gases  flowing  from  a  furnace 
burning  a  mixture  of  fuel  and  air  or  oxygen  in  the  pro- 
portions for  complete  combustion  as  described  in  Eng.  Pat. 
29,430  of  1909  (this  J.,  1910,  1448).  The  combustion  of 
the  fuel  for  supplying  the  hot  gases  may  take  place  either 
in  the  same  chamber  as  that  in  which  the  fuel  is  vaporised, 
or  separate  intercommunicating  chambers  in  ciose  proximity 
to  one  another  may  be  employed.  The  fuel  spray  may 
come  into  contact  with  the  hot  gases  and  be  partially 
vaporised  and  decomposed  thereby  before  entering  the 
mass  of  porous  material. — H.  H. 


Gas  producers.     A.   Franks   and  G.   Sanders,   Dagenham, 
Essex.     Eng.  Pat,  28,936,  Dec.  16,  1912. 

The  fuel  is  distributed  towards  the  walls  of  the  producer 
by  a  cone  centrally  situated  beneath  the  hopper,  and  the 
gases  are  drawn  off  from  the  hollow  space  which  forms 
in  the  body  of  fuel  beneath  the  cone.  The  steam  and 
air  enter  through  annular  grate  bars  completely  sur- 
rounding the  lower  portion  of  the  producer,  so  that  com- 
bustion occurs  uniformly  from  the  lower  circumference 
up  through  the  central  portions  of  the  fuel,  while  a  ring  of 
unburnt  fuel  surrounds  the  burning  mass  in  the  middle 
and  upper  sections  of  the  producer.  The  producer  is  open 
at  the  bottom,  the  contents  being  supported  by  the  ashes 
resting  upon  the  floor  of  the  water-seal. — H.  H. 

Oil  fired  furnaces  and  oil-gas  producers.  W.  M.  and  M.  M. 
Burdon,  Bellshill,  Lanarkshire.  Eng.  Pat.  1767, 
Jan.  22,  1913. 

The  invention  is  a  development  of  that  described  in  Eng. 
Pats.  27,348  and  29,522  of  1910,  and  14,657  of  1911,  and 
consists  in  heating  furnaces,  etc.,  by  causing  air  in  a  state 
of  gyration  to  mix  with  heated  oil  and  then  flow  through 
a  heated  vaporising  retort  direct  into  the  furnace  or 
chamber  to  be  heated.  The  gyrating  air  impinges  against 
a  jet  of  oil  at  the  outer  end  of  the  vaporising  retort  so  as  to 
produce  a  spray  which  is  carried  forward  in  a  spiral  path 
through  the  retort.  A  portion  of  the  waste  gases  from 
the  furnace,  etc.,  is  utilised  for  heating  the  oil  and  the 
retort.— H.  H. 


Gas  producer  for  raw  fuels.     E.  Ragot  and  P.  P.  Hervotte. 

Fr.  Pat.  461,081,  Aug.  4,  1913. 
A  vertical  metal  retort,  open  at  its  upper,  wider  end,  is 
arranged  in  the  lower  part  of  the  producer  chamber,  and 
is  connected  at  its  lower  end  with  a  horizontal  cylindrical 
gas  outlet  chamber  beneath  the  hearth  of  the  producer. 
Air  is  admitted  at  the  bottom  of  the  fuel  column  in  the 
producer,  and  producer  gas  is  made  by  the  upward  passage 
of  the  air  through  the  fuel  in  the  annular  space  around 
the  retort.  The  fresh  fuel  above  the  level  of  the  top  of 
the  retort  is  partially  coked,  and  that  portion  of  the 
iuel  which  descends  through  the  retort  is  coked 
completely. — A.  T.  L. 


Gas  producers.     S.    F.    Home,   Dublin.     Eng.    Pat.    1783, 
Jan.  22,  1913. 

The  producer  is  rectangular  in  form  and  has  two  walls,  e, 
passing  through  it  from  side  to  side.  The  air  is  introduced 
iDto  vaporising  chambers,  g,  formed  between  the  walls,  e, 
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and  the  outer  easing,  and  passes  first  in  a  vertical,  then  in 
a  horizontal,  and  finally  in  a  downward  direction  through 
the  central  portion  of  the  fuel.  The  tar,  etc.,  evolved  from 
the  upper  portion  of  the  fuel  is  led  back  into  the  com- 
bustion zone  through  pipes,  r,  containing  injectors,  u, 
for  acclerating  the  flow,  these  being  operated  by  exhaust 
engine  gases  or  the  like.  The  ashes  pass  from  the  deflector, 
k,  into  a  liquid  seal  chamber,  while  the  gas  generated  is 
drawn  off  through  an  outlet,  in.  The  apparatus  is  in- 
tended more  particularly  for  use  with  bituminous  fuels, 
peat,  sawdust,  waste  wood  or  other  fuels  giving  large 
quantities  of  hydrocarbon  gases. — H.  H. 

Gas ;    Method  of  and  apparatus  for  washing  and  cooling 

.     E.  F.  Lloyd,  Detroit,  Mich.     U.S.  Pat,  1,081,465. 

Dec.   16,   1913. 

The  gas  and  the  washing  liquor,  which  is  at  a  lown 
temperature,  pass  in  opposite  directions  through  a  scrubbei 
provided  with  suitable  baffles  for  removing  the  impuritie! 
from  the  gas,  the  liquor  from  the  bottom  of  the  scrubbc 
being  separated  from  the  solid  impurities  and  passe' 
together  with  and  in  the  same  direction  as  the  washei 
gas  through  a  cooler. — A.  T.  L. 

Mineral  oils  and  similar  product* ;   Process  and  apparatu 


for  the  distillation  of - 
460,156,  July  8,   1913. 


K.  Kubierschky.     Fr.  Pat 


In  distilling  crude  oil  by  the  introduction  of  superheate< 
steam,  any  steam  not  condensed  with  the  oil  vapours  bein 
returned  to  the  superheater  and  passed  again  through  th 
still,  it  is  proposed,  in  order  to  prevent  the  accumulate 
of  light  oils  in  the  vapours,  to  withdraw  a  part  of  the  steal 
and  add  fresh  steam  on  the  way  to  the  superheater.  Th 
steam  which  is  withdrawn  contains  light  oil  vapours  an 
is  passed  through  a  rectifying  column  and  dephlegmat* 
in  which  it  meets  the  crude  oil  and  serves  to  separai 
therefrom  the  products  of  low  boiling  point,  so  that  tl 
superheated  steam  in  the  distillation  column  meets  on 
an  oil  distilling  above  100°  C.  Preferably,  the  crude  ( 
is  heated  first  in  the  dephlegmator  and  then  in  a  tubuli 
heater  through  which  passes  the  residues  from  the  &■ 
filiation    column.     The    oil    then    enters    the    rectify!) 
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coluiii'i,  iiml  after  meeting  the  vapour*  as  described, 
MTTM  M  cooling  liquid  f"r  tin-  vapours  nimiiii;  direct 
from  tfi<-  distillation  oolnmn,  whereby  it  ia  further  heated, 
The  ml  ia  nexl  passed  through  a  seoond  tubular  heater, 
■  I  by  the  residue*  fr..ni  the  distillation  oolnmn,  ami 
is  finally  admitted  al  I Ti »  C,  to  the  top  "f  this  oolnmn, 
meeting  ioperheated  steam  al  li»>  C  which  ia  admitted 
al  the  base  of  the  column.  -A.  T.  L. 

.  turf,  and  th*   like  :    Process  for  removing  water  from 
— .     A.    Browne,    London.     From    P.    Roth,    Berlin. 
28,834,   Dec.   14,   1912. 

See  Kr   Pat  451,804  of  1912;  this  J.,  1913,  li'.H).— T.  F.  B. 

G     E.    I!. '\l  and  T.   T.    Baker,   London. 
i    &    Pat.     1,081,739,    Deo.    16,    1913. 

1570  of  1913;  tin-  J.,  1913,  !Ki3.— T.  F.  B. 
Petroleum    or  tith-r   hydrocarlxm    oils;     Process  of  treating 

.    8.  Wohle,  Assignor  to  The  Wohle  Itinera]  Oil 

Product-  (1910),   Ltd.,  London.     U.S.   Pat.   1,081,801, 
Dm     16,   1913. 
See  Ft.  Pat.  414.028  of  1910;  this  J..  1910,  1293.— T.  F.  B. 

Machine*  for  letting  the  lubricating  properties  of  oils  and 
greases.     Eng.  Pat.  29,086.     See  XII. 

Proeess    nf    manufacturing    a    consistent    grease.      Fr.    Pat. 
460,418     See  XII. 

itrlhod  and  devices  [calorimeter]  for  measuring  the  heating 
value  of  fuels.     Eng.  Pat.  22,514.      Se,  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING  ;    LIGHTING. 

Incandescence  mantles,  rare  earths  and  their  radioactive 
by  products.  E.  Stem.  Z.  angew.  Chem..  1913,  26. 
808—815. 

Is.  umiacnci    mantles    are    composed   of   97 — 99   per 

rent,  of  thorium  oxide,  0-8 — 2-8  per  cent,  of  cerium  oxide 

and  a  few  tonth>  of  a  per  cent,  of  beryllium  ami  aluminium 

The  higher  proportion  of  oeria  is  used  for  mantles 

f.>r  high-pressure  gas  burners.     The  tracer  of  other  oxides 

mentioned  impart  strength  by  producing  a  partial  sintering 

■  if  the  deposit.    The  mechanical  distribution  of  the  deposit, 

•  ■r  surface  development,  ia  determined  by  the  textile  thread 

employed.     Cotton,  with  short  but  fine  fibres,  gives  a  very 

porone  but  weak  mantle,  liable  also  to  distortions  due  to 

sintering;     ramie  is   much  longer  and  coarser  and  gives 

;»  strong  mantle  with  sufficiently  developed  surface  more 

stable  in  the  flame;    the  continuous  filament  of  artificial 

•ilk    impart*    great    elasticity,    and    its    coarseness    gives 

-lability  of  form  without  impairing  luminosity.     The  ash 

■'intent  of  the  textile  yarn  most  be  very  low  (0-02 — 0-03  per 

«>nt.).     The  mantle  industry  consumes  300  tons  of  thorium 

(>er  annum,  representing  about  3300  tons  of  mon- 

mil.     The  by-products  include  over  1000  tons  of 

vrium  cxide,  of  which  only  3  tons  are  required  by  the  mantle 

.       A  ton  of  sand,  costing  £30,  contains"  2-5  mgrms. 

if  radio-active  mesothorium  of  which  2  mgrms.  (value  £30) 

'verable.     Thus  0  grms.  of  mesothorium  are  avail- 

a  by-product,  but  much  larger  quantities  are  likely 

.(inred  for  therapeutic  purposes.     Since  the  mantle 

adoatry  cannot  absorb  more  thorium,  the  extraction  of 

arger  quantities  of  mesothorium  depends  on  the  profitable 

tilisation   of   the   cerium.     Of   the    1000  tons  of  cerium 

xide  now  procured.  200  tons  are  employed  for  the  manu- 

nture   of   -parking  alloys   for   cigar   lighters,   etc.     The 

erium  is  obtained  by  electrolysis  of  the  fused  chloride. 

.  further  300  tons  are  u-ed  in  the  form  of  the  fluoride  for 

upmtmating  an  light  carbons.     It  is  suggested  that  a  eon- 

derable  outlet   for  cerium  compounds   might   bo  found 

I  the  weighting  of  silk.     The  dyeing  and  photographic 

ditstries  take  -mall  quantities  of  cerium  salts.     In  com- 

ercial  mesothorium,   25  per  cent,   of  the  radioactivitv 


is  due  to  radium  srhioh  oannol  i»  separated.  Weight 
for  weight,  mesothorium  i-  :«m»  times  more  active  than 
radium,  but  it  break-  down  in  a  much  shorter  time.  One 
of  it-  most  useful  products  ia  thorium  X  which  i-  2<m),imm> 
times  mine  active  than  radium  and  can  bt  obtained  in 
the  form  of  solutions  of  any  desired  strength.  The-,  ■ 
of  mesothorium  are  distinguished  by  B  very  high  pene- 
trating  power.   -J.  1".  B. 

Patents. 

Heating  of  fluid-*.     C.   I»-  McCouri  and  tladianl  Heating, 
Ltd.,  London.     Eng.  Pat.  22,30.1,  Oct.  1.  1912. 

In  heating  fluid-  bv  means  of  "surface  combustion 
described  in   Eng.   Pats.  25.80H  and  29.430  of   1909,  4362, 
11,865,  and  17,650  of   1910,  625  and  24ul  of   1911,  6936 

and  19,490  of  1912  (this  J.,  1910.  144S  ;  1911,  lob,  731. 
1070;  1912,  110,  178;  and  1913.  930),  hot  gases  formed 
by  ■'surface  combustion"  are  passed  through  r.  body 
of  refractory  material,  or  combustible  gases  are  burned 
therein  by  "  surface  combustion,"  and  the  fluid  to  be 
heated  is  forced  through  another  body  of  refractory 
material  which  is  arranged  so  as  to  be  heated  by  the 
former.  For  example,  either  body  of  refractory  material 
may  envelop  the  other,  and  one  of  them  may  consist  of  a 
serpentine  pipe  packed  with  a  suitable  material. — A.  T.  L. 

Cobalt  filament  for  electric  [incandescence]  lamps  ;  Manu- 
facture of—.  K.  Tanimura.  Fr.  Pat.  460,093, 
July  7,  1913.  Under  Int.  Conv.,  July  17,  1912. 
A  solution  of  cellulose  prepared  by  heating  together 
3  grms.  of  cotton,  10-3  grms.  of  zinc  chloride,  5  grms.  of 
cobaltic  oxide,  5  grms.  of  manganese  sulphate,  and  0-7 
grm.  of  hydrochloric  acid,  is  squirted  into  alcohol,  the 
filament  is  washed  with  water,  dried,  cut  into  lengths, 
and  wound  on  a  carbon  bobbin,  which  is  then  wrapped 
in  paper  and  packed  with  graphite  in  a  crucible.  The 
latter  is  exhausted  and  is  heated  to  incandescence  for  20 
hours.  Finally,  the  filament  is  coated  with  carbon  by- 
passing through  it  an  alternating  current  at  400  volts, 
in  an  atmosphere  containing  light  hydrocarbons. — A.  T.  L. 

Tungsten  or  alloys  of  tungsten  ;   Manufacture  of  filaments  of 

.     E.  A.  Kruger.     Fr.  Pat.  400,550,  July  21,  1913. 

Tungsten  powder  is  mixed  with  a  little  carbon  and  with 
boric  acid,  moistened  with  water,  and  formed  into  rods. 
These  are  dried,  heated  for  a  time  at  1000°  to  1200°  C,  and 
then  heated  to  as  high  a  temperature  as  possible,  in  a 
current  of  hydrogen,  by  means  of  an  electric  current,  until 
the  particle-  of  tungsten  bind  together.  The  rods  are 
then  rolled  and  drawn  into  filaments.  By  strongly  heating 
the  latter  in  a  vacuum,  the  boron  may  be  expelled,  ai  d 
filaments  of  pure  tungsten  formed.  These  must  be 
mechanically  treated  to  render  them  again  homogeneous. 
To  lessen  the  wear  of  the  diamonds  of  the  draw-plate,  the 
wires  may  first  be  heated  in  air  or  oxygen,  when  an  outer 
layer  of  tungstic  oxide,  and  inner  porous  layers  are  formed, 
which  act  as  lubricants;  or  the  tungstic  oxide  may  be 
removed,  and  the  underlying  porous  layers  rubbed  with 
talc  or  with  powdered  metals  of  high  melting  point,  such  as 
thorium,  zirconium,  cerium,  etc. — T.  St. 

glectric  incandescenct  lamps;    Process  for  liberating  gases 

or  vapour*  from  chemical  compounds  in .     Siemeas 

und  Halske  Akk-Ges.  Fr.  Pat.  460.913.  July  31,  1913. 
Under  Int.  Conv.,  Aug.  2.  1912. 
In  lamps  of  the  kind  in  which  a  small  quantity  of  a  suitable 
substance,  such  a-  silver  chloride,  alone  or  mixed  with  iron 
or  nickel  powder,  is  present  in  the  bulb,  and  is  heated 
when  the  lamp  is  in  use  so  as  to  liberate  traces  of  chlorine 
"as.  the  chloride,  etc,  is  heated  by  a  special  filament  or 
wire  in-'  idof  by  the  lamp  filament."  The  heating  filament 
i-  usually  in  series  with  the  lamp  filament,  and  may  consist 
of  an  iron  or  nickel  wire  passing  through  a  tube  which 
contains  the  chloride.  This  wire  is  itself  attacked  by  the 
chlorine  and  becomes  gradually  thinner,  so  that  as  the 
chloride  i-  used  up.  the  temperature  of  the  heating  filament 
is  increased  and  the  rate  of  production  of  chlorine  is  kept 
constant. — A.  T.  L. 
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Electric    incandescence   Utmpg ;    Refractory  hod  leg  for 

and  process  for  manufacturing  same.  E.  Podszus.  Fr. 
Pat.  461.038,  Aug.  1,  1913.  Under  Int.  Conv.,  Ang.  12. 
1912. 

Refractory  bodies  composed  of  thorium  oxide,  zir- 
conium oxide,  boron  nitride,  etc,  which  are  used  as  supports 
for  metallic  filaments,  or  a-  incandescence  bodies,  are 
conductors  only  when  heated,  and  suffer  decomposition 
during  the  passage  of  the  current,  so  that  the  filament 
which  is  wound  upon  the  refractory  body  is  rapidly 
destroyed.  According  to  the  present  patent,  the  refractory 
body  is  rendered  quite  stable  by  removing  the  last  traces 
of  impurities.  For  this  purpose,  the  materials  are  very 
thoroughly  purified,  and  the  refractory  bodies,  which 
should  be  thin,  are  heated  in  a  muffle  to  2000°  C  and 
afterwards  in  an  electric  arc,  or  in  a  mercury  vapour 
lamp,  in  an  atmosphere  of  hvdrogen  or  the  rare  gases. 

—A.  T.  L. 


in.— TAR  AND  TAR  PRODUCTS. 

Vacuum  tar.     A.  Pictet  and  M.  Bouvier.     Comptes  rend., 

1913,  157,  1430— 1439.  (See  also  this  J.,  1913,  1098.) 
It  was  not  found  possible  to  isolate  definite  compounds 
from  vacuum  tar  (obtained  by  the  distillation  of  coal  in  a 
vacuum  at  a  low  temperature)  by  fractional  distillation. 
Some  of  the  fractions  examined  consisted  of  mixtures 
of  saturated  and  unsaturated  hydrocarbons  and  oxygen- 
ated compounds.  The  latter  were  very  sparingly  soluble 
in  water,  insoluble  in  alkalis,  readily  acctylated  or  benz- 
oylated,  and  formed  white  sodium  compounds.  They  had 
an  odour  resembling  that  of  menthol  and  in  all  probability 
were  hydroaromatic  alcohols,  representing  intermediate 
products  in  the  formation  of  the  phenols  of  ordinary 
coal  tar.  After  removing  these  alcohoLs  by  treatment 
with  sodium  and  unsaturated  hydrocarbons  by  treatment 
with  fuming  sulphuric  acid,  the  residual  saturated  hydro- 
carbons were  fractionated.  Two  of  the  fractions  which 
appeared  homogeneous  had  the  characters  :  C10H20,  b.pt. 
172°— 174°  C,  sp.  gr.  0-7765  at  23°  C,  n\i  =  1-4196 ; 
CnH„,  b.pt.  189°— 191°  C,  sp.  gr.  0-7838  at  22°  C,  n!?= 
1  -4234.  These  hydrocarbons  had  a  faint  odour  of  petroleum 
and  were  practically  identical  with  hydrocarbons  of  the 
same  composition  isolated  by  Mabery  from  Canadian 
petroleum,  but  differed  from  the  decanaphthene  and 
endecanaphthene  isolated  by  Markownikoff  from  Baku 
petroleum.  The  hydrocarbon,  C10H,0,  was  identified  as 
hexahydrodurene  (I.2.4.5-tetramethylcyclohexane),  and  as 
the  other  hydrocarbon.  CUH22,  has  very  similar  properties 
it  is  probably  hexahydropentaniethylbenzene. — A.  S. 

Tetraphenylethane  ;    Contributions  to  the  study  of  diphenyl- 

carbinol :      the    preparation     of    symmetrical .     P. 

Sabaticr  and  M.  Murat.  Comptes  rend.,  1913,  157, 
1496—1500. 
Diphenylcarbdjol  should  be  formed  by  acting  with 
water  on  the  Grignard  reaction  product  (C6H5)2.CH.OMgBr 
(from  benzaldehyde  and  phenylmagnesium  bromide,  or 
from  formic  ester  and  2  mols.  of  phenylmagnesium  bromide). 
Instead,  however,  there  results  only  a  trace  of  the  car- 
binol, but  considerable  quantities  of  benzophenone,  di- 
phenylmethane  and  sym. -tetraphenylethane,  i.e.,  on  the 
one  hand  hydrogenation,  on  the  other  dehydrogenation 
of  the  diphenylcarbinol  seems  to  have  taken  place.  Ex- 
periments  with  benzophenone  and  various  aliphatic- 
magnesium  compounds  gave  analogous  results,  no  tertiary 
alcohol  being  formed.  According  to  the  view  expressed 
above,  metallic  catalysts,  whether  of  hydrogenation  or 
dehydrogenation  should  have  the  same  action  on  diphenyl- 
carbinol, and  in  fact,  copper  at  350°  C.  gave  benzophenone 
and  tetraphenylethane;  thoria  at  420°  C.  gave  benzo- 
phenone, diphenylmethane  and  tetraphenylethane.  By 
the  action  of  the  dehydrogenating  catalyst,  thorium,  at 
420°  C.  on  a  mixture  of  the  vapours  of  diphenylcarbinol 
and  methyl  alcohol  a  total  reduction  to  diphenylmethane 
was  effected.    With  ethyl  alcohol  in  addition  to  diphenyl- 


methane a  little  benzophenone  and  tetraphenylethane 
were  formed. — J.  B. 

yew  synthesis  of  higher  phenols.  [Isomerides  of  hydro- 
urushiol  dimithyl  ether.]  Majim  and  Nakamura.  See 
XIII. 

Patents. 

p-X itrosophenylglyeine  and  process  for  the.  manufacture  of 
the  same.  J.  D.  Riedel  Akt.-Ges.,  Berlin-Britz,  Ger- 
manv.  Eng.  Pat.  22,694,  Oct.  8,  1913.  Under  Int. 
Conv.,  Oct.  8,  1912. 

p-NrTROSOPHEXYLGLYCTNE  is  obtained  directly,  and  in 
!  good  yield,  from  commercial  phenylglycine  by  treatment 
with  a  nitrite,  nitrous  acid,  or  nitrosyl  chloride  in  presence 
of  fuming  hydrochloric  acid.  The  nitrosamine  of  phenyl- 
glycine  or  its  esters  is  not  converted  into  the  p-nitroso 
compound  by  treatment  with  alcoholic  hydrochloric  acid 
i  according  to  Fischer  and  Hepp's  process.  p-Nitroso- 
phenylglycine  is  a  brown  powder,  practically  insoluble  in 
ether,  alcohol,  and  water ;  it  is  soluble  in  ammonia, 
forming  a  stable  deep  green  solution  from  which  intense 
green  crystals  of  the  ammonium  salt  can  be  separated  by 
addition' of  alcohol.— T.  F.  B. 

Arylides   of  2.3[hydr]oxynaphtJioic   acid  ;  manufacture  of 

.     A.    G.    Bloxam,    London.     From    Chem.    Fabr. 

Greisheim-Elektron,  Frankfort  on  Maine,  Germany. 
Eng.  Pat.  23.732.  Oct.  20,  1913.  Addition  to  Eng.  Pat. 
13,237,  June  7,  1913  (see  this  J.,  1913,  1060). 

The  arylides  of  2.3-hydroxynaphthoic  acid  are  obtained 
by  heating  the  acid  with  a  non-nitrated  arylamine  in 
presence  of  a  dehydrating  agent  and  an  indifferent  solvent 
or  suspending  agent.  The  preparation  of  the  anilide, 
2.5-dichloro-anilide,  and  /j-naphthalide,  and  of  the  com- 
pound with   2.4-toluvlenediamine,  is  described  in  detail. 

— T.  F.  B. 

1-Xitro  compounds  of  acyl-p-diaminoanthraquinones  ;  Pro- 
cess for  preparing .     Farbenfabr.   vorm.   F.    Bayer 

und  Co.     Ger.  Pat.  267,445,  Oct.  10,  1912. 
An  acyl  compound  of  p-diaminoanthraquinone  is  treated 
with   aqueous   nitric   acid   in   presence   of   an   indifferent 
diluent,  at  a  temperature  above  25°  C. — T.  F.  B. 

l-Chhro-anthraguinone  ;  Process  for  preparing .  Farb- 

werke  vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat. 
267,544,  July  15,  1911. 

1  -AxTiiRAQirisoNEsrLPHOXic  acid  or  one  of  its  salts  is 
heated  to  a  high  temperature  with  thionyl  chloride  ;  the 
sulphochloride  is  formed  as  an  intermediate  compound, 
which  loses  sulphur  dioxide  and  is  converted  into  1-chloro- 
anthraquinone. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Halogenated  phthaleins  ;    Action  of  aniline   on .     \\ 

'  Scharwin.     J.  Russ.  Phys.-Chem.  Ges.,  1913,  45,  S75- 

890.     Chem.  Zentr.,  1913,  2,  2126—2127. 
B\'  heating  Eosin  with  aniline  in  a  sealed  tube  at  180°- 
200°  C.  for  5  hours,  treating  the  product  successively  witi 
steam,  dilute  aeid,  and  alkali,  dissolving  in  alcohol,  an 
re-precipitating  with  water,  hexaphenylhexa-aminofluoran 
(I)   was   obtained   as   a  dark   violet   blue   powder,   easil 
0^(C6H5.NH)3C6H>C<^  CO>Q 
°<(C6H5.XH)3Cr,H;>(-  <C6H>U 
I. 

(C6H5.NH)3C6H2-.  p^  CO  ^« 
(C,H5.NH)SC<(HS'>  °  ^C6H>U 
II. 

soluble  in  alcohol  and  acetic  acid  and  soluble  in  co: 
centrated  hydrochloric  and  sulphuric  acids.  Hexapheny 
hexa-aminophthalophenone  (II)  was  obtained  as   a   bh 
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violet  powder  from  10  grins,  of  totrabromophenorphthalein 

M\d  60  ^riiis.  of  aniline  in  a  Bimilar  manni  i.  and  a  halo- 
''■I  hexaphenylhoxa  aminofluoran  was  likewise  ob- 
tained from  commercial  Phloxin  and  aniline.  All  three 
oompounda  can  I..-  sulphonated  with  fuming  Bulphurio 
..  hi  (IS  per  oent.  SO,)  and  dye  wool  and  -ilk  dark  \  iolet 
bine  shades. — A.  S. 

I'm  BNT8. 

I'd/  [anthracene]  colouring  matters;    Manufacture  of . 

i  V  Johnson,  London.  Prom  Badische  Aniliu  and 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  12,818,  .lunc  2,  1918. 

I'iik  green  vat  dyestufis  obtained  by  oxidation  of  di- 
bansanthrone,  with  or  without  subsequent  reduction,  and 
followed  by  heating,  preferably  in  presence  of  a  Bolvent 
an. I  a  condensing  agent  (see  Eng.  Pat.  14,498  of  1012; 
this  •!..  1913,  593),  an-  converted  into  new  vat  dyestufis 
treatment  with  bromine.  The  bromine  may  he  intro- 
duced either  during  or  after  the  formation  of  the  dyestufl 
from  dibenzan  throne.  The  products  dye  cotton  some- 
what more  yellowish  shades  of  green  than  those  produced 
by  tin-  unbrominated  dyestuff. — T.  F.  B. 

Am  dyes;    Process  for  producing   yellow .     Farben- 

fabr.  rorm.  F.  BayerundCo.,  Elberfeld*  Germany.     Eng. 
25,029,  Nov.-3,  1913.     Under  Int.  Conv.,  May  15, 
1913. 

\\  easily  soluble  dyestuff,  w  Inch  dyes  eotton  pure  trrconish- 
yi'llow  Bnades,  i>  obtained  by  combining  the  diazo  com- 
pound  ofp-aminophenylphenthiazole-sulphocarbozylic  acid 
with  aeeto-aoetanilide.  The  thiazole  compound  is  pre- 
pared by  oxidising  acetyldehydrothiotoluidinesorphonio 
acid  with  permanganate  and  eliminating  the  acetyl  group 
from  the  product.  In  place  of  the  oarboxylic  acid  men- 
tioned,  other  carboxylic  acids  may  be  used,  obtainable 
from  dehydrothiotoluidino,  its  homologues  and  substitu- 
tion products,  or  from  the  corresponding  polythiazoles, 
the  aoeto-acetanilide  may  be  replaced  by  any  other 
kcetarylide. — T.  F.  B. 

l'olotfri-i</  matters  of  the  anihraquinone  series  ;   Manufacture 
— .     J.    Y.    Johnson,    London.     From     Badische 
Anilin    and    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  5534,  March  5,  1913. 

-      Fr.  Pat.  459,105  of  1913;  this  J.,  1913,  1101.— T.F.B. 

Hool-dyestuffs :     Manufacture     of     brownish-yellow . 

Karbwerke  vorm.    Bffeister,   Lucius,   und    Briming,   and 
hmidlin,  Hochst  on  Maine,  Germany.     Eng.  Pat. 
14,962,  June  28,   1913.     Addition  to  Eng.  Pat.   13.072 
of  1912.  dated  July  25.   1911. 

tier.   E*at  266,197  of  1912  and  Addition  to  Ft.  l'at. 
0;  this  J.,  1913,  1101  ;    1914,  19.— T.  F.  B. 

Sulphur  [sulphide]  dye;  Green .  Green  colouring- 
matter  containing  sulphur.  Olive-green  sulphur  dye. 
J.  Flachslaender  and  K.  P.  Gralert,  Elberfeld.  and  Iff. 
ButT.  Vohwinkel,  Assignors  to  Farbenfabr.  vorm.  F. 
unci  Co.,  Elberfeld,  Germany.  U.S.  Pats. 
1,081,598,   1,081.599.  and  l.OSI.titHi.   lie,' .   Hi.   HI13. 

Ger.    Pats.    254,328  and   2.34.304  of   1911;   this   J., 
1913.  189.— T.  F.  B. 

Sulphur     [sulphide]     dye  ;      Catechu-brown .     Brown 

■ir  colouring  matter.     .1.   Flachslaender  and  K.  P. 

rt,  Elberfeld.  and  M.  Buff,  Vohwinkel,  Assignors 

irbenfabr.    vorm.    F.    Bayer   und   Co.,    Elberfeld, 

Germany.     U.S.  Pats.  l,0Sl,G0"l  and  l.(M.t.o2.   Dec  Hi 

1913. 

See  Ger.  Pats.  263,934  of  1911  and  253,239  of  1912;  this 
■1.1913.  B0,  16.— T.  F.  B. 

Sulphur  [sulphide]  <ly.  ;    Blue .      A.  Thaus*.  Assignor 

to  Farbenfabr.  vorm.  F.  haver  und  Co.,  Elberfeld 
Qermany.     U.S.  Pat.  1,081,638,  Dee.  16,  1913. 

See  Ft.  Pat.  450,420  of  1912 ;  this  J.,  1913,  593.— T.  F.  B. 


Monoa  o  a  wool,  fast  to  washing,  and  process  for 

producing  them,      lot.-Gi       f.   Anilinfabr.     Birs1    iAdi 

lion,   dated   July   11,    |!l|:(.    I,,    ■•>.    |'.,i.    130,146,    Maj    26, 

1911.     Under  Int.  Oonv.,  Nov.  B,   1912, 
See  Eng.  l'at.  16,637  ol  1913;  thi    J  .  191 1,  19.     T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Spruce  wood  ;    Action  of  chlorine  on .     E.  Heuscr  and 

R.  Sober.     Z.  angow.  t ihem ..  1913,  26,  801—  806. 
Moist  spruce  wood  containing:    moisture,    12*06; 
0-2;     fat  and  resin,    1-24;    cellulose,  68*16  |nr  oent.,  was 
rasped,  steamed  in  a  Gooch  crucible,  cooled  to  o    ('.  and 
chlorinated  by  the  method  described  by  Renker  (this  J., 
19(19,   1269).  Four  successive  treatment-,  with  chlorine 

of  half  an  hour  ea.h,  with  intermediate  extractions  with 
boiling  sodium  sulphite,  were  necessary  to  obtain  a 
cellulose  completely  free  from  lignin  reactions.  The 
amount  of  hydrochloric  acid  formed  and  the  loss  of  weight 
of  the  material  after  extraction  with  sodium  sulphite 
determined  after  each  cliloriuation,  at  lir-t  with  half- 
hourly  treatments  with  the  >  and  iib-cquontly  with 
hourly  treatments;  observations  extended  over  a  period 
of  22  hour-.'  chlorination,  when  the  cellulose  was  com- 
pletely reduced  to  a  powdery  oxycellulose.  At  the 
limiting  stage  of  2  hours,  hydrochloric  acid  equivalent  to 
31-1  per  cent,  of  chlorine  on  the  dry  ash-  and  resin-free 
wood  had  been  formed,  mostly  in  the  first  hour.  After 
this  Stage,  the  formation  of  hydrochloric  acid  and  the  loss 
in  weight  of  the  cellulose  were  very  small.  So  long  as 
lignin  was  present  in  the  material,  the  cellulose  appeared 
to  be  protected  from  the  oxidising  action  of  the  gas  and 
the  production  of  oxycellulose  was  almost  negligible. 
Later,  there  was  a  large  production  of  oxycellulose  but 
the  effect  on  the  yield  of  cellulose  was  very  small.  As 
to-,ts  for  lignin,  the  phloroglucinol  and  aniline  reactions 
were  not  characteristic  and  disappeared  after  a  short 
treatment  with  chlorine.  More  reliable  test.-  were  Manic  s 
reaction  (permanganate  and  ammonia),  dark  colouration 
with  concentrated  sulphuric  acid,  orange  colouration  with 
chlorine  gas,  yellow  microchemica]  stain  with  zinc  chloride- 
iodine  and,  to  a  certain  extent,  the  ferric  ferricyanide 
reaction.  With  2  hours'  chlorination  and  31*1  per  cent, 
of  chlorine  converted  into  hydrochloric  acid,  the  fixation 
of  chlorine  by  the  fibre  Bubstance  was  only  9-47  per  cent. ; 
no  other  acid  products  were  detected  and,  since  very  little 
oxycellulose  was  produced,  it  is  to  be  inferred  that,  while 
a  portion  of  the  lignin  was  chlorinated,  another  portion 
suffered  complete  oxidation.  Lignin  chloride  was  isolated 
by  extraction  with  alcohol,  but  with  a  yield  of  only  7-1 
per  cent,  on  the  dry  wood.  Analysis  of  this  chloride 
showed  C  4703,  H  4*69,  CI  22-66  per  cent.  It  was  prob- 
ably not  a  simple  substance  but  a  mixture  of  chloro 
derivatives;  it  did  not  yield  pyrogallol  derivatives  nor 
anv  furfural  on  distillation  with  acid;  on  fusion  with 
alkali  laree  quantities  of  oxalic  acid  were  produced. 

—J.  F.  B. 

Spirit  from  wood;   Production  of .     R.  von  Demuth. 

Z.  angew.  (hem.,  1913,  26,  786—792. 
The  author  gives  a  brief  history  of  the  subject  and  a 
bibliography  and  a  description  of  the  working  of  the 
process  of  Tomlinson  and  Ewen  (U.S.  Pats.  1,032,392  and 
M>32,440— 1,032,460 ;  this  J.,  1912.  832)  at  the  factory 
of  the  Du  Pont  de  Nemours  Powder  Co.,  Georgetown, 
S.  Carolina.  U.S.A.,  erected  in  1910.  Sulphurous  acid  as 
a  hydrolysing  agent  gave  unsatisfactory  results  and 
sulphuric  acid  was  substituted  for  it.  Simonsen  (this  J., 
1898.  365,481,  1104)  obtained  good  results  with  sulphuric 
acid  on  the  laboratory  scale  and  the  failure  of  his  process 
on  the  large  scale  was  due  to  the  use  of  too  much  water. 
In  the  American  process  hydrolysi-  is  effected  under 
pressure  in  rotary  spherical  digesters,  whereby  good  results 
arc  obtained  with  considerably  smaller  quantities  of  water 
and  acid  than  those  used  by  Sunonsen.  The  steel  digesters 
are  lined  with  acid-proof  material  and  the  contents  are 
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[Jan.  31,  1914. 


heated  by  direct  steam.  After  rather  more  than  1  hour, 
when  about  one-half  of  the  cellulose  is  saccharified,  the 
steam  is  blown  off ;  if  the  digestion  be  prolonged,  decom- 
position of  the  sugar  occurs.  The  hydrolysed  wood  is 
conveyed  to  a  diffusion  battery  similar  to  that  employed 
in  sugar  manufacture,  and  after  extraction  of  the  sugar, 
the  residue  is  pressed,  and  used  as  fuel.  The  solution  is 
partly  neutralised  with  lime,  clarified  by  settling,  fer- 
mented with  yeast  cultivated  in  a  mash  of  rye  and  malt, 
and  then  distilled.  Owing  to  lack  of  cooling  water  the 
yields  were  unfavourable  in  the  summer  months,  but  in 
the  winter  months  the  yield  corresponded  to  7-3  litres  of 
100  per  cent,  alcohol  per  100  kilos,  of  wood  dry  substance. 
Moreover,  owing  to  American  excise  restrictions,  it  was 
not  possible  to  supply  sufficient  nutrient  materials  to  the 
yeast,  and  experiments  of  the  authors  indicated  that  the 
yield  could  be  increased  to  9-5  litres  of  alcohol  per  100 
kilos,  if  these  restrictions  were  removed.  Besides  the 
alcohol  there  were  obtained  :  oil  of  turpentine  (0-2 — 0-3 
kilo,  per  1000  kilos,  of  wood  dry  substance),  calcium 
sulphate,  fusel  oil,  spent  wash,  and  a  residue  of  rye,  malt. 
yeast,  etc..  from  the  fermented  wort,  containing"  3-5  per 
cent,  of  nitrogen.  At  the  present  time  about  2  million 
litres  of  alcohol  (100  per  cent.)  are  produced  annually  at 
the  Georgetown  factory. — A.  S. 

Fabrirs  ;  Inflammability  of .     Daily  Express,  Jan.  24, 

1914.  [T.R.] 
Regulations  published  recently  under  the  Fabrics 
(Misdescription)  Act,  1913,  prescribe  the  following  test 
for  inflammability  :  "  A  textile  fabric  shall  be  deemed 
to  conform  to  the  standard  of  non-inflammability  if,  when 
tested  in  accordance  with  the  prescribed  method  of  testing, 
it  is  not  set  alight,  or,  if  set  alight,  burns  without  a  flame 
or  with  a  flame  which  does  not  spread  but  converges 
and  dies  out.  The  prescribed  method  of  testing  shall  be  as 
follows  : — A  sample  of  the  fabric  measuring  not  less  than 
one  square  yard  shall  be  taken,  and,  after  it  has  been  four 
times  in  succession  thoroughly  washed  with  soap  and  i 
water,  dried  and  iioned,  shall  be  suspended  vertically  I 
without  folds  or  creases,  and  so  that  the  lower  edge  shail 
not  be  a  selvedge  or  a  folded  edge.  The  flame  of  a  wax 
taper  not  less  than  one-eighth  of  an  inch  or  more  than 
three-sixteenths  of  an  inch  in  thickness  shall  then  be 
brought  in  contact  with  the  fabric  at  its  lower  edge, 
and  shall  be  kept  in  contact  for  not  less  than  twelve 
or  more  than  fifteen  seconds." 

Examination  of  rosin  size.  Marcusson.   -Sec  XIII. 

Patents. 

Drying  pulp  and  the   like  ;    Apparatus  for .     H.    P. 

Coe,  New  York.  Eng.  Pat.  16,712,  July  21,  1913. 
Improvements  in  apparatus  for  drying  sheets  of  pulp, 
relating  to  the  method  of  driving  the  rollers  which  feed 
the  sheets  into  the  drying  chamber,  the  arrangement  of 
the  air  ducts  and  flues,  and  the  provision  at  the  entrance 
of  the  machine  of  a  lifting  table  provided  with  a  bed  of 
rollers,  which  table  facilitates  the  introduction  of  wet 
material  into  the  machine  at   the  different  feeder  levels. 

J.  B. 

Sizing  [for  paper}  and  method  of  preparing  same.  A.  A. 
Dunham,  Bainbridge,  N.Y..  Assignor  to  Casein  Co.  of 
America.     U.S.  Pat.  1,080,143,  Dec.  2,  1913. 

One  part  of  an  alkaline  (sodium)  silicate  is  mixed  with 
about  25  parts  of  modified  starch,  and  the  mixture  dis- 
solved by  heating  with  a  liquid, — E.  W.  L. 

Artificial  threads,  filaments,  or  other  shaped  objects  from 
copper   cellulose   solution  ;     Process  for   the    manufactui, 

of .     Verein.  Glanzstoff-Fabriken  A.-G.,   Elberfeld, 

and  E.  Bronnert,  Mulhausen-Dornach,  Germany.  En" 
Pat.  4922,  Feb.  26,  1913.  Under  Int.  Conv'Sept  2 
1912. 

See  Fr.  Pat.  454,811  of  1913 ;  this  J.,  1913,  865.— T.  F.  B. 


Cellulose     acetate;      Manufacture    of .     F.     Paschke, 

Assignor  to  Safety  Celluloid  Co.,  Ltd.,   London.     U.S. 
Pat.  1,082,107,  Dec.  23,  1913. 

See  Eng.  Pat.  15,868  of  1912  ;  this  J.,  1913,  192.— T.  F.  B. 

Non-inflammable   solutions   of  cellulose   nitrates,    utilisable 
as  lacquers.     Fr.   Pat.   461,034.     See  XIII. 


VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Oxidation  ;     The    recognition    of    the    beginning    of . 

A  contribution  to  the  analysis  of  bleaching  liquors.     F.  H. 
Thies.     Farber-Zeit.,   1913,  24,  525—527. 

The  fact  that  the  white  produced  by  the  bleaching  process 
is  mainly  dependent  on  the  kier  boiling  renders  the  valua- 
tion of  bleach-liquors  by  practical  tests  impossible.  The 
decolourisation,  more  or  less,  of  a  scale  of  indigo  dyeings 
has  been  suggested,  but  the  author  considers  that  the 
best  method  of  direct  estimation  is  by  measuring  the 
oxidising  effect  of  the  bleach-liquor  on  the  fibre  itself. 
The  author  uses  a  colourimetric  comparison  of  the  dyeings 
obtained  on  the  treated  material  by  steeping  it  in  a  0-1 
per  cent,  solution  of  Methylene  Blue  at  90°— 100°  C. 
Low  degrees  of  oxidation  can  be  thus  compared  with 
the  assistance  of  a  scale  prepared  by  partially  precipitating 
solutions  of  ammoniacal  copper  sulphate,  details  for  the 
preparation  of  which  are  given.  A  graphical  representa- 
tion is  given  of  some  experiments  on  the  effect  of  the  time 
and  temperature  factors  in  such  oxidations,  as  indicated 
by  the  weakening  of  the  fibre. — J.  B. 

Silk-weighting ;      The     theory     of .     P.      Heermann. 

Mitt.  kgl.  Materialpruf..  1913,  31,  289—301.     (See  also 
this  J..  1904,  820  and  1911,   1007.) 

In  opposition  to  Ley  (Chem.-Zeit.,  1912,  1405  and  1466), 
the  author  re-affirms  that  with  pure  materials  (stannic 
chloride  and  disodium  phosphate)  and  quite  neutral  silk, 
the  basicity  of  the  baths  is  unaffected  by  the  weighting 
process  as  such.  After  the  pinking  process  the  fibre 
contains  almost  pure  stannic  hydroxide,  which  reacts 
with  hot  phosphate  solution  thus  : 

Sn(OH)1+Na,HP01=Sn(ONa)2HP01+2H20. 
The  double  phosphate  is  only  stable  in  the  presence  of 
alkali  phosphate  and  is  hydrolysed  on  washing  : 

Sn(ONa)2HP01-^-Sn(OH)2HP01+2NaOH. 
The  free  alkali  is  neutralised  by  the  excess  of  phosphate 
in  the  wash  water  :  Na2HPO1-r-NaOH  =  Na3PO1+H20. 
No  acidification  of  the  phosphate  bath  can  result  except 
from  acid  carried  over  by  the  silk.  The  third  of  the  above 
reactions,  which  shows  the  disposal  of  the  free  alkali, 
explains  Ley's  inability  to  find  free  caustic  soda.  The 
author  has  observed  an  increased  alkali  content  in  the 
phosphate  present  in  the  wash  water  as  against  the 
phosphate  present  in  the  bath. — J.  B. 

Suphthenic    acid    and    sodium    naphthenate.     Davidsohn. 
See  IIa. 

Natural  water  and  the  catalytic  action  of  some  colloidal 
substances  at  great  dilution  [in  tanning  and  dyeing]. 
Sommerhoff.     See  XV. 

Patents. 

Fibrous   materials;    Process  for  degreasing  raw  or  .m 

factured by  means  of  fat  solvents.     C.  Netz  und 

Ger.  Pat.  267,487,  Feb.  14,  1913. 

Dichloko-ethylene  or  trichloro-ethylene  is  Used  as  a 
degreasing  agent,  either  alone  or  mixed  with  other  fat 
solvents.  These  solvents  remove  the  surface  fat.  but 
appear  only  to  penetrate  verv  slightlv  the  interior  of  the 
fibre.— T.  F.  B. 


V..I.   X.Wlll.,  Wo.  .. 


ii    VI      BLEACHING:    h\KIM;.    PRINTING;    FINISHING. 


73 


III, aching  :    Process  of .     A.  J.   Rossi,  Niagara  Falls, 

\  I  ,  \  i  [nor  to  The  Titanium  Alloy  Manufacturing 
r...  New  fork.  U.S.  Pat.  1,080,718,  Deo.  9,  1919. 
Viiiimi  i-  bleai  bed  by  moans  of  a  mixture  oi  titanouaand 
ferrous  chlorides,  which  can  be  made  bj  dissolving  iron  and 
titanium,  or  an  alloy  of  the  two,  in  dilute  hydrochloric 
a<  ul  anil  filtering  the  solution. — J.  B. 

Titanous  salts  ;   Treating  [bleaching]  materials  with  solution* 

of .     C,  M.  K.  Schroeder,  Rutherford,  N.J.,  Assignor 

t<>  Th"  Titanium  Alloy  Manufacturing  <'"..  New  York. 
l".S.  Pat.  1,080,721    Deo.  9,  1913. 

M  ltkrial  i-  bleached  by  immersing  it  in  a  bath  containing 
metallic  titanium,  titanium  and  iron,  or  a  titanium-iron 
alloy,  and  an  acid  solvent  of  titanium  and  iron,  e.g., 
hydrochloric  acid. — J.  B. 

Dyeing  and  bleaching  machine*.  i '.  Callebaut  and  .1.  do 
Blioquy,  Brussels,  Belgium.  Eng.  Pat.  24,722.  Oct.  30, 
191 3 

In  machine-  for  dyeing  tops  or  similar  material  in  ball 
form,  the  circulation  cylinders  are  provided  with  removable 
liningj  to  allow  for  the  accommodation  of  balls  of  varying 
diameter. — J.  B. 

[/>i/.  pug  and  bleaching.)  Apparatus  for  treating  yum  icith 
a  liquid.  H.  Habliitzel.  Fr.  l'at.  460,829,  July  28, 
1913.  Under  Int.  Conv.,  Aug.  12.  1912. 
The  yarn  is  suspended  on  sticks  in  a  vat  over  which  runs 
a  carnage  having  ji  pair  of  endless  chains  provided  with 
hooks  to  pick  up  the  yarn  sticks  as  the  carriage  travels 
along  The  path  of  the  endless  chains  is  so  arranged 
that  a  stick  full  of  yarn  is  picked  up  as  the  carriage 
approaches  it.  raised  partially  out  of  the  vat  and  then 
dropped  back  into  the  vat  on  the  other  side  of  the  carriage. 
When  the  dyeing  operation  is  over,  another  carriage 
provided  with  a  pair  of  inclined  endless  chains  runs  along 
the  vat,  picking  up  the  yarn,  raising  it  out  of  the  vat 
and  draining  it,  finally  dropping  it  on  to  a  table,  whence 
it  is  removed  by  hand. — J.  B. 

8Qk  ;    Process  of  weighting .     M.  Giinther.     Fr.   l'at. 

460,137.  July  S,  1913.     Under  Int.  Conv.,  July  S,  1912. 
Titaxu'm  salts   are   employed   in   conjunction   with   the 
salts  of  tin,  zirconium,  or  the  rare  earths. — J.  B. 

Past  shades  on    vegetable  fibres;    Production  of and 

dyestuffs  therefor.  H.  Levinstein.  J.  Badniley  and 
Levinstein,  Ltd..  Blacklev.  Eng.  Pat.  28,296,  Dec.  7, 
1912.  " 

Av  extension  of  Eng.  Pat.  27,525  of  1912  (this  J.,  1913, 
1006)  for  the  production  of  dyestuffs  giving  fast  shades  on 
after  treatment  with  formaldehyde,  using  certain  other 
diamines,   and   other   extra-nuclear   amino   derivatives  ,,f 

ino-5-naphthoI-7-sulphonic  acid,  in  addition  to  those 

tied  in  the  first  patent. — J.  B. 

Dyeing  apparatus  ;    Indigo .     C.   Becker.  Uklev,  and 

H.  .Mueller.  Ben  Rhvdding.  Eng.  Pat.  6075.  March  11, 
1913. 

Thf  material  (loose  fibre,  stubbing,  roving  or  varn)  is  con- 
tained in  a  basket  within  and  hinged  to  one  side  of  the 

'.  which  is  provided  with  a  circulating  apparatus,  the 

upper  or  entrance  pipe  of  which  is  below  the  surface  of 

the    liquor.     When    the    material    is    impregnated,    the 

•r  cage  is  tilted  up  out  of  the  hath  so  as  to  discharge 

the  material  directly  to  squeezing  rollers  at  the  side  of  the 

I.  B. 

he-colours  on  cotton  yarn,  cops,  cross-reds  and  loose  cotton  ; 

-  for   producing .     A.    G.    Bloxam,    London. 

from.  ('hem.  Fabr.  Griesheim-Elektron.  Frankfurt 
Germany.  Eng.  Pat.  17,279,  July  28,  1913.  Addition 
to  Eng.  Pat.  6379  of  1912  (this  J..  1912.  635). 

Developed  dyestuffs  are  produced  by  padding  the  material 
with  an  arylamide  of  2.3-hydroxynaphthoic  acid  and 
combining  with  a  diazo  compound  of   an    unsulphonated 


amine  without  intermediate  drying.  The  inilida  of 
2.3-hydroxynaphthoic  acid,  for  example,  applied  in 
caustic  soda  iolution,  gives  with  the  diazo  compound 
from  p-nitro-o  totuidine  a  ■carle)   red.   with  that   from 

o-auisidmc   a    red,   and    with    that    from    a  naphthvlnnillie 
I   a  dark  red.— J.  B. 

Dyeing  machine.     F.  H.  Rogers,  London.     From  Paarski 
Dyeing  Machine  Co.,  North  West  Cleveland,  Ohio,  U.S.A. 

F.ng.  l'at.  ls,:Sli:i.  Aug.  12.  1913. 
THE  material  is  contained  in  a  hemispherical  vessel, 
uniformly  perforated,  which  is  provided  with  a  flat  lid. 
perforated  only  in  the  neighbourhood  of  its  centre.  The 
dye-liquor  is  circulated  through  the  perforations  in  the 
hemispherical  bottom  and  out  through  the  perforations 
about  the  centre  of  the  lid,  the'  arrangement  of  the-  per- 
forations being  such  that  in  penetrating  through  the  mass 
of  the  material  every  portion  of  the  dye-liquor  travels 
approximately  the  same  distance. — .1.  B. 

Dyeing,    washing,    cleansing    and   otherwise   treating   yarn 

in  hunk's  .    Process  and  apparatus  for .     .1.  Schlumpf. 

Second   Addition,    dated    June    16,    1913,    to    Fr.    l'at. 
421.183,  Oct.  7,  1910  (this  J.  1911,  486;  1912,227.) 
Improvements  in  the  mechanical  arrangements  for  dyeing 
hanks  as  described  in  the  chief  patent. — J.  B. 

Dyeing    hair    and  fur ;     Process   of .     Act.-Ges.    fur 

Anilinfabr.     F'r.    l'at.   460,566,  July  21,   1913.     Under 
Int.  Conv.,  Oct.  10,  1912. 

A  fersi'i.ph  vtk  is  used  for  developing  oxidation  colours 
on  hair.  Brighter  colours  arc  obtained  than  with  the 
usual  oxidising  agent,  p-toluvlenediamine  giving,  for 
example,  beautiful  blonde  to  brown  shades. — J.  B. 


H.    Levinstein    and    Levinstein, 
Pats.  29,021,  Dec.   17,   1912  and 


Printing  textile  fabrics. 
Ltd.,  Blacklev.  Eng. 
1123,  Jan.  15,  1913. 

A  substantive  dyestuff  capable  of  forming  an  insoluble 
compound  when  heated  with  formaldehyde  is  printed 
together  with  a  thickening  agent  and  formaldehyde  or  a 
substance  capable  of  liberating  formaldehyde  on  steaming, 
such  as  hexamethylenetetraraine.  On  steaming  shades 
are  produced  which  are  fast  to  washing.  Pyeetnffi)  con- 
taining 1  or  2  mols.  of  resorcinol  are  preferred. — J.  B. 

Sizing  threads  or  yarns  :  Apparatus  for or  like  opera- 
tions. Wilcock,  Wood  and  Co..  and  F.  W.  Bottoniley, 
Shipley.  Eng.  Pat.  3080,  Feb.  6,  1913. 
The  trough  of  the  sizing  machine  is  connected  with  a 
reservoir  in  which  is  a  weighted  block,  the  upward  or 
downward  motion  of  which  causes  the  liquor  to  run  to  or 
fro  between  the  trough  and  the  reservoir.  In  this  way  the 
trough  can  be  emptied  or  filled  without  a  stoppage  of  the 
running  threads. — J.  B. 

Cellulose    finishing     preparation.     Soc.     Industrielle     des 
Telephones.     Fr.  Pat.  260.915,  Oct.   16.   1912. 

|  To  a  cellulose  solution,  such  as  is  used  for  coating  aero- 
plane  fabric  or  for  electrical  insulation,  an  inert  substance 
is  added,  for  instance  barium  sulphate,  zinc  sulphate  or 
oxide-,  magnesium  oxide,  etc  Colouring  matter  may  be 
added  and  the  coating  mav  be  varnished  after  application. 

— J.  B. 

Scalding,  bleaching,  dyeing,  oxidising,  washing,  and  drying 
textile    materials   as   they   are    discharged  from    spinning 

machines;     Method  of  and  apparatus  for .     P.    J. 

Grandsire  tils.  Darnetal,  France.  Eng.  Pat.  16.005, 
July  11.   1913.     Under  Int.  Conv..  July  31.   1912. 

See  Fr.  Pat.  44S.24S  of  1912  :    this  J..  1913.  423.— T.  F.  B. 

Vat-di/estuff  compound*  suited  for  dyeing.  R.  Wedekind 
und  Co.  m.  b.  H..  and  M.  Djinsky,  Uerdingen  on  Rhine, 
Germany.     Eng.  Pat.  28.656.  Dec.  12,  1912. 

See  Ft.  Pat.  453.427  of  1913  ;  this  J.,  1913,  746.— T.  F.  B. 
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('I..  VII.— ACIDS;  ALKALIS;  SALTS:  NON-METALLIC  ELEMENTS. 


[Jan.  31,  1914, 


Fixing    dyestuffs.  pigments,  or  metallic  powders  on  ttcctilt 

fibres;    Processes  for .     R.    B.   Ransford.   London. 

From  Soc.  de  la  Manufacture  d'lndicnnes  Emile  Znndel, 
Moscow.     Eng.  Pat.  714,  Jan.  9,   1913. 

See  Ft.  Pat.  452,677  of  1912  ;  this  J.,  1913,  653.— T.  F.  B. 

Dyeing    and  printing;     Process   of .     C.    MSUenhoff, 

Leverkusen,  Assignor  to  Farbenfabr.  vorm.  F.  Baver 
unci  Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,081,621, 
Dec.   16,   1913. 

See  Fr.  Pat.  409,748  of  1909  ;  this  J.,  1910,  753.— T.  F.  B. 

Stabilising  caustic  alkaline  solutions  of  hydrogen  peroxide, 
and  utilising  the  stabilised  solutions  for  bleaching.  Fr. 
Pat.  460,959.     See  VII. 

Fireproofing  composition.     U.S.   Pat.   1,080,966.     See  IX. 


VII.-ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

.!>-.  iiic  in  sulphuric  and  hydrochloric  acids  :   Rapid  method 

of  determining .     H.    Koelsch.     Chem.-Zeit.,    1914, 

38,5. 

Twenty-five  c.c.  of  sulphuric  acid  (or  100  c.c.  of  hydro- 
chloric acid)  are  boiled  with  200  c.c.  of  water  ar.d  5  c.c. 
of  potassium  iodide  solution  (50  grms.  per  litre)  until  the 
liquid  is  only  yellow  or  faint  brown,  then  after  addition 
of  5  c.c.  of  sodium  sulphite  solution  (25  grms.  of  crystallir  e 
salt  per  litre),  boiling  is  continued  for  5  mins.,  the  liquid 
diluted  to  about  700  c.c,  made  nearly  neutral  to  methyl 
orange  with  caustic  alkali,  treated  with  sodium  bicar- 
bonate, and  titrated  with  N  '10  iodine  solution.  Small 
amounts  of  nitric  acid  are  negligible,  but  larger  quantities 
and  the  presence  of  substances  that  react  with  iodine  in 
alkaline  solution  render  the  method  useless.  For  a 
gravimetric  determination  the  diluted  acid  is  treated 
with  iodide  and  sulphite  as  described,  and  the  reduced 
arsenic  precipitated  from  the  hot  liquid  by  means  of 
sodium  sulphide  solution  (40  grms.  per  litre).  The  pre- 
cipitate is  separated,  dissolved  in  ammoniacal  hydrogen 
peroxide,  and  the  arsenic  precipitated  as  magnesium 
ammonium  arsenate.  The  results  were  in  dose  agreement 
with  those  obtained  by  standard  methods. — C.  A.  M. 

Nitrous  anhydride  ;    Intermediate  formation  of by  the 

action  of  oxygen  on  nitric  oxids.  Behaviour  of  nitrous 
anhydride  towards  potassium  hydroxide.  G.  Klingcr. 
Z.  angew.  Chem.,  1914,  27,  7—8. 

Dry  nitrous  anhydride  is  absorbed  quantitatively  by 
concentrated  sulphuric  acid  and  by  dry  potassium 
hydroxide,  without  evolution  of  nitric  oxide  :  when 
a  solution  of  alkali  hydroxide  or  the  moist  solid  is  used, 
absorption  is  not  complete.  Again,  when  nitric  oxide 
mixed  with  a  large  excess  of  oxygen  is  passed  over  dry 
potassium  hydroxide,  the  volume  contraction  is  always 
1J  times  the  volume  of  nitric  oxide  present  :  hence,  the 
reaction,  4NO-f-0,  =  2N„03,  mast  take  place,  and  not 
2NO  +  0,=2NO;,.  It  follows  that  nitrous  anhydride  is 
the  first  product  of  the  action  of  oxygen  on  nitric  oxide, 
the  peroxide  being  formed  from  the  anhydride  as  the 
second  stage  of  the  reaction  (see  also  Lunge,  this  J.,  1905. 
131  :  1906^  533  ;  Raschig,  this  J.,  1905,  923  ;  1907,  965 ; 
1911,  168).— T.  F.  B. 

Natural  soda  deposits  of  Africa,  with  some  notes  on  the  alkali 
trade.  J.  Watson.  J.  Chem.,  Met.,  and  Min.  Soc, 
S.  Africa,  1913,  14,  235—242. 
The  paper  contains  a  survey  of  soda  deposits  in  Africa 
with  special  reference  to  the  soda-lake  at  Zoutpan,  25  miles 
N.  of  Pretoria.  The  deposit  is  now  being  worked  by 
South  African  Alkali,  Limited.  The  crude  soda,  dried 
in  the  sun,  contains  about  61  per  cent,  of  carbonate  and 
6  per  cent,  of  chloride  ;  after  calcination  a  sample  showed 
67  per  cent,  of  carbonate  and  17  of  chloride.  The  author 
suggests  the  use  of  the  crude  soda  as  a  substitute  for  lime 
in  gold  mining.     He  believes  that  the  greater  solubility 


of  soda  and  sodium  sulphate  as  compared  with  lime  and 
calcium  sulphate  would  save  time,  and  avoid  the  deposi- 
tion of  sulphate  in  the  mill  service  water  pipes. 
Furthermore,  calcium  sulphate  is  a  cyanicide  while 
sodium  sulphate  is  not.  The  paper  concludes  with  a 
review  of  the  possibilities  of  the  alkali  industry  in  S. 
Africa.— VV.  H.  P. 

Chloride,    solutions;     Electrolysis    of with    a    mercury 

cathode.     E.    A.    Le   Sueur.     Amer.    Inst.    Chem.    Eng. 
MetalL  and  Chem.  Eng.,  1914,  12,  61. 

Preliminary'  experiments  have  led  to  the  conclusion 
that  the  best  type  of  electrolytic  alkali  cell  with  mercury 
cathode,  is  that  in  which  the  under  side  of  the  mercury  is 
used  as  the  electrode,  leaving  the  upper  side  out  of  contact 
with  the  electrolyte.  Owing  to  its  low  specific  gravity, 
the  alkali  metal  amalgam  would  then  tend  to  rise  to  the 
surface  of  the  mcrcur}-,  and  could  be  removed  periodically. 

— T.  F.  B. 

Sulphur   and  potassium    hydroxide    in   aqueous   solutions, 

The  reiction  between .     H.   V.   Tartar.     J.   Amer. 

Chem.  Soc.  1913,  35,  1741—1747. 
When  sulphur  is  heated  with  aqueous  solutions  of 
potassium  hydroxide,  the  primary  reaction,  i.e.,  when 
sulphur  is  not  present  in  excess,  is  represented  by  the 
equation,  6KOH+8S=2K2S3+ K,S203+3H20.  When 
sulphur  is  present  in  excess,  a  secondary  reaction  occurs, 
in  which  it  combines  with  the  potassium  trisulpbide  to 
form  pentasulphide  ;  it  is  possible  that  the  tetrasulphide 
is  formed  as  an  intermediate  product.  The  nature  of 
the  reaction  is  not  affected  by  variations  of  temperature 
(below  100°  C.)  and  concentration  of  the  solution.  All 
the  experiments  were  carried  out  in  presence  of  hydrogen, 
and  in  the  subsequent  operations  contact  with  air  was 
avoided  as  far  as  possible.  The  potassium  present  as 
thiosulphate  and  the  sulphur  as  polysulphide,  thiosulphate, 
sulphite,  and  sulphate  were  determined  by  methods  out- 
lined by  Haywood  (see  page  99,)  whilst  potassium  com- 
bined as  polysulphide  was  determined  by  a  slightly 
modified  form  of  the  volumetric  zinc  method,  it  being 
found  that  when  an  ammoniacal  solution  of  zinc  chloride 
is  added  to  a  solution  of  a  potassium  polysulphide,  the 
corresponding  zinc  polysulphide  is  formed. — T.  F.  B. 

Cadmium;      Researches     on .     [Cadmium-ammonium 

sulphates.]  M.  Veres.  Comptes  rend.,  1914,  158, 
39—40. 
The  double  sulphates,  2CdS04,(NH1)„S04  and 
CdS04,(NH4)2S04,6H20.  were  prepared,  the"  former  by 
heating  ammonium  bisulphate  with  one-fifth  of  its  weight 
of  crystallised  cadmium  sulphate  to  300°  C.  and  removing 
the  excess  of  bisulphate  by  means  of  85  per  cent,  alcohol; 
and  the  latter  by  slow  evaporation  of  an  aqueous  solution 
of  2CdS04,(NH4)2S04.  When  2CdS04,(NH4),S04  was 
heated  with  concentrated  sulphuric  acid  at  100°  C,  then 
treated  successively  with  glacial  acetic  acid  and  with  ether 
for  the  removal  of  the  sulphuric  acid,  the  ammonium 
sulphate  was  removed  as  well,  leaving  rhombic  crystals  of 
anhydrous  cadmium  sulphate. — A.  S. 

Phosphates    and   oxides ;     Action    of    phosgene    on  - . 

J.  Riban.     Comptes  rend.,  1913,  157,  1432—1433. 

With  reference  to  the  recent  work  of  Barlot  and  Chauvcnet 
(this  J.,  1914,  21),  the  author  points  out  that  he  showed 
in  1882  (this  J.,  1883,  177)  that  by  the  action  of  a  mixture 
of  carbon  monoxide  and  chlorine  on  tricalcium  phosphate, 
in  presence  of  carbon  as  a  catalyst,  a  mixture  of  phosphorus 
oxychloride  and  calcium  chloride  was  produced : 
Ca3(P04)2+6CO+12Cl  =  2POCl3+6C02+3CaCl.,,  and  that 
a  similar  reaction  could  be  applied  to  the  manufacture  of 
aluminium  chloride. — A.  S. 

Perchlorates  of  aluminium,  chromium,  and  ynagnesium. 
R.  F.  Weinland  and  F.  Ensgraber.  Z.  anorg.  Chem., 
1913,  84,  368—372. 

Aluminium  perchlorate  (hexahydrate)  was  prepared  by 
ili-solving    aluminium    chloride-hexahydrate    in    aqueous 
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perohlorio  acid,  heating  until  hydrogen  chloride  ceased  to 
be  evolved,  and   concentrating    in  sulphuric 

acid;  unci  corresponding  chromium  and  magnesium  salts, 
like  ferric  porchlorate,  bj  concentrating  respective 
solutions  oi  the  oxide  in  perchloric  acid ;  nonahydrated 
ohromlc  perehlorate  was  obtained  by  operating  at  the 
temperature  of  the  wain-  bath.  The  produots  are  arystal- 
liui'  and  very  hygroeoopic.  Sodium  tetraperchloi 
•Jnminate,  [Al(C104)4]Na,12H,0,  was  prepared  by  con- 
centrating a  solution  of  aluminium  oxide  and  sodium 
perohlorate  in  aqueous  perchloric  acid  :  n  is  analogous 
to  tlic  similarly  produced  iron  i pound,  but  no  corre- 
sponding   perchloratochromate    could    be    obtained. 

— F.  SODN. 

Chromic  oxiaU  _/'./',',..•.     K.    H.    Bunco   and   L   S.   Finch. 
J.    Phys.    Chem.,    1913,    17,    769—770. 
mpirica]  n.  mditions  of  formation 

of  chromic  '  xido  jellies .  <  Ihromic  chloride  or  sulphate  ga  ve 
a  jelly  with  caustic  soda  or  potash  or  ammonia  in  the 
presence  of  sufficient  sodium  acetate.  With  a  consider- 
able excess  of  caustic  alkali  a  green  jelly  was  produced; 
with  a  small  excess,  or  with  ammonia  in  any  excess,  a 
violet    jelly.      Sodium  oxalate,  potassium  and 

citric  acid  could  not    be  substituted  for  •  tate. 

Freezing  and  agitation  were  detrimental  t"  the  formation 
'lies.     The   jellies   when  dried  were   no!    reversible. 
llv  was  formed  on  adding  potassium  hydroxide  alone 
ilutions    of    chromic    nitrate,    chloride    or    sulphate, 
although  in  the  case  of  the  sulphate  a  viscous  solution 
obtained  on.  long  standing.     Chrome  alum,  however, 
a  jelly  with  sodium  or  potassium  hydroxide  alone. 
but   not   with  ammonia,  even  in  the  presence  of  sodium 
acetate. — J.  B. 


and    C     .lame-. 


Dimelhnlphosphales  of 

Chem.    News,  '1914, 


.1. 
109, 


C.  Morgan 
13—15. 


The  dimethylphosphates  of  a  number  of  rare-earth  metals 
were  prepared  and  their  use  for  fractional  precipitation 
•  >r  crystallisation  studied.  Dimethylphosphoric  acid  was 
prepared  by  Schiffs  method  (Chem.  t'entr..  1857,  761, 
methyl  alcohol  (250  e.c.)  being  added,  drop  by  drop, 
800  cc.  of  phosphorus  oxychloride,  kept  at  2.r — 30°  C. 
After  1  —  1>  hours  the  syrupy  liquid  was  heated  to  expel 
hydrochloric  acid  and  methyl  chloride,  then  diluted, 
neutralised  with  barium  carbonate,  filtered  from  barium 
phosphate,  digested  with  the  calculated  quantity  of 
sulphuric  acid  at  95°  ('..  and  filtered  from  barium  sulphate, 
baring  a  solution  of  dimethylphosphoric  acid.  The  rare 
earthsalts  were  prepared  by  dissolving  the  oxide,  hydroxide 
or  carbonate  in  the  acid  solution  :  their  crystalline  form 
and  solubilities  are  shown  in  the  following  table  : — 


Part- 

e.l   bv   100 

parts 

of  water  : 

DimeUiyl- 

tte  ol  : 

Crystalline  form. 

at  2»°C. 

at  95°  C. 

Lanthanum    . . . 

Hexagonal  crystals 

103-7 

plates 

79-6 

65 

■  mium  . 

84-1 

— 

Hfcodymium  . . . 

56-1 

22-3 

Samarium 

prisms 

85-2 

- 

Gadolinium    . . . 

Long  needles 

- 

6-7 

\  ttriuni    

2-8 

0-55 

1-78 

Ytterbium    .... 

" 

1-2 

0-25 

In  using  the  dimethylphosphates  for  the  separation  of  the 
rare  earths,  fractional  precipitation  was  effected  by 
heating  the  aqueous  solution  to  pro;_rres-ively  higher 
temperatures  up  to  do  ('..  and  the  final  filtrate  was 
subjected  to  fractional  crystallisation.  The  method 
proved  to  lie  much  quicker  than  those  known  hitherto. 
Lanthanum,  cerium,  praseodymium,  and  neodymium  were 
at  once  left  in  the  final  mother  liquor :  samarium,  europium. 
and  gadolinium  were  much  less  soluble,  but  more  soluble 
than  terbium,  dysprosium,  and  holminm  :  erbium, 
thulium,  yttrium,  ytterbium,  etc.,  collected  in  the  least 


solubl  I  Im-  solubilities  of  the  dimethylphos- 

I di.it .  ,,' i  the  usual  type,  tie    method 

proved  useful  for  the  rapid  purification  of  many  of  the 
rare  earth  .  .  ./..  foi  the  removal  "i  ti act    "I  neodymium 

from   samarium.--  A.  S. 

Thallium,  lithium,  caesium,  m, (I  rubidt  ■  \\  -    '  . 

Hall  and   II.   H.   Ahrani.      (hem.  So,.  Trans.,  1913,  103. 

2130-  2134 
Am,  tie-  above-mentioned  nitrites  are  most  readily 
■  .blamed  by  allowing  the  sulphate  oi  the  metal  to  react 
with  barium  nitrite.  Cesium  nitrite  and  rubidium, 
nitrite  resemble  potassium  nitrite.  Rubidium  nitrite  is 
remarkably  deliquescent,  "iily  slightly  soluble  in  hot 
alcohol  and  practically  insoluble  in  acetone,  ft  is  tl 
fore  beef  prepared  by  precipitation  from  its  aqueous 
solution  wiih  alcohol.  Thallous  nitrite  is  a  soft  crystalline 
substance  of  deep  orange  red  colour.  It  melts  without 
decomposition,  and  at  a  higher  temperature  evolves  red 
funics    and     leaves     a    yellow     residue.     Lithium    nitrite 

crystallises  with  1  mol.  HtO.     It  is  very  soluble  in  hot 

alochol  even  when  anhydrous.  It  melts  in  its  water  of 
crystallisation  below  loo  i  ..  and  only  loses  water  slowly 
at'  tins  temperature.  At  160'  ('.  it  loses  water  rapidly 
and  al-o  evolves  traces  of  oxides  of  nitrogen.— \\  .  II.  1'. 

Biamuthinitrite*.     W.  C.  Ball  and  H.  H.  Abram.     Chem. 

Soc.  Trans.,   1913,  103.  2110—2130.     (Sec  also  this  J., 

1905,  6S6  ;  191(1.  40.  902.) 
Tin;  bismuthinitrites  of  the  univalent  metals  fall  into 
two  classes  of  the  genera]  formula'  X:,Bi(XO,),  and 
X  ,YBi(N0 .),..  where  X  represents  ammonium,  potassium, 
rubidium,  ctesium  or  thallium  and  Y  cither  lithium, 
sodium  or  silver.     Of  the  twenty  poesibli  the 

author,,  have  obtained  all  but  (NH€)»Bi(NO.),.  A  further 
•cries,  containing  nfckel  in  addition  to  a  metal  of  the 
X  series,  can  be  obtained  by  adding  a  nickel  salt  to  a 
solution  of  the  nitrite  of  the  metal  in  the  presence  of 
bismuth.  The  bismuthinitrites  resemble  the  cohalti- 
nitrites  in  formula3,  colour,  solubility,  etc.,  in  many  I 
The  bismuthinitrites  are  all  easily  hydio'y.  ol  and  it  is 
therefore  impossible  to  purify  them  by  washing  with  water. 
The  nitrites  used  in  their  "preparation  must  be  entirely 
free  from  chlorides  and  as  free  from  alkali  as  possible.  The 
existence  of  the  above  series  explains  to  some  extent  the 
separation  of  sodium  from  potassium  in  the  presence  of 
caesium  and  bismuth  nitrite.  Sodium  caesium  bismulhi- 
nitrite  is  relatively  insoluble,  while  potassium  caesium 
bismuthjnitrite  is  not  formed  at  all. — W.  H.  P. 

Radium  D  ;    Alleged  separatum  of from  lead  in  radto- 

aciivt  had  b<i  mi  aru  of  the  Grignard  reaction.     C  Staehling. 

Comptes  rend..  1913,  157,  1430—1432. 

The    author    repeated  the  experiments  of  Hofmann  and 

Wo lfl  (Ber.,   1907,  2425),  but  were  unable  to  obtain  any 

evidence  of  the  separation  of  radium  D  from  lead. — A.  S. 

Cyanamidr  :     Polymerisation    of to   dicyandiamide    in- 

aqueous  eolation,  G.  Grube  and  J.  Kriiger.  Z.  physik. 
Chem..  1913,  86.  65—105. 
The  polymerisation  of  cyanamide  to  dicyandiamide 
in  aqueous  solution  was  accelerated  by  addition  of  alkali, 
but  whilst  within  the  limits  studied  the  velocity  of  poly- 
merisation in,  r,  a-ed  continuously  with  increasing  additions 
of  ammonia,  in  the  case  of  sodium  hydroxide  and  calcium 
hydroxide,  it  increased  up  to  a  maximum  and  then 
decreased  again  as  the  concentration  of  the  alkali  was 
increased.  Polymerisation  appeared  to  be  due  to  the 
union  of  undissociated  cyanamide  with  cyanamide  ions 
to  form  monobasic  dicyandiamide  ions  : 

(  N.\H.  -  (  XNH^C.X.X.H,'. 
since  for  a  given  concentration  of  total  cyanamide,  poly- 
merisation proceeded  most  rapidly  in  a  solution  in  which 
the  concentrations  of  undissociated  cyanamide  and  of 
cvanamide  ions  were  equal.  The  dissociation  constant  of 
cyanamide  was  found  to  be  of  the  order  10_I1  and  that 
of  dicyandiamide  10~13,  from  which  it  follows  that  in  a 
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molar  solution  (1  grm.-niol.  per  litre),  acid  sodium  cyan- 
amide  would  be  hydrolytically  dissociated  to  the  extent 
of  3  per  cent,  and  the  acid  ammonium  salt  to  the  extent 
of  79 — 89  per  cent.  For  the  preparation  of  dicyandiamide 
Irom  commercial  calcium  cyanamide,  these  results  show 
that  the  addition  of  a  foreign  base  is  unnecessary.  From 
the  solution  of  the  commercial  product  so  much  lime 
should  be  precipitated  that  the  concentrations  of  undis- 
sociated  cyanamide  and  of  cyanamide  ions  in  the  solution 
are  equal,  and  this  condition  should  be  maintained,  as 
far  as  possible,  during  the  process  by  periodical  pre- 
cipitation of  further  quantities  of  lime.  (See  also  Morrell 
and  Burgen,  this  J.,  1913,  1155.)— A.  S. 

Xitrogen  ;   Active .     E.  Tiede  and  E.  Domcke.     Eer., 

1913,  46,  4095 — 4103. 

Ftrthek  experiments  have  confirmed  the  view  expressed 
previously  (this  J.,  1913,  232)  that  the  vellow  after-glow 
considered  by  Strutt  (this  J.,  1911,  683;  1912,  70)  to 
mark  the  re-formation  of  ordinary  nitrogen  from  an  active 
modification  produced  by  the  action  of  electric  discharges, 
is  due  to  the  presence  of  a  small  quantity  of  oxygen 
and  indeed  forms  an  extraordinarily  sensitive  test  for  the 
presence  of  traces  of  oxygen  in  nitrogen.  An  apparatus 
is  described  in  which  pure  nitrogen  can  be  generated  by 
heating  barium  azide  in  a  vacuum  and  then  subjected 
to  the  electric  discharge.  If  the  apparatus  be  rinsed 
with  the  nitrogen  several  times  to  remove  all  traces  of 
foreign  gases,  then  the  yellow  after-glow  does  not  appear 
when  the  electric  discharge  is  subsequently  produced, 
but  makes  its  appearance  immediately  a  little  oxygen  is 
generated  by  heating  a  small  quantity  of  silver  oxide 
enclosed  in  the  apparatus. — A.  S. 

Sodium  nitrate.  Shipments  and  consumption  from  1911  to 
1913.  W.  Montgomery  and  Co.  Dec.  31,  1913. 
[T.R.] 


12  months  ending  Dec.  31st. 

1911. 

1912. 

1913. 

Tons. 

Tons. 

Tons. 

Shipments         from         South 

American  Ports  to  all  parts 

2.412.000 

2,452,000 

2,660,000 

Consumption  in  U.K 

132. 000 

130.000 

124.1X10 

Bo.        in  Continent   .... 

1.564.000 

1,778,000 

1,700.000* 

Do.       in  United  States 

556,000 

485,000 

608.000 

Do.        in  other  Countries 

103,000 

115,000 

SS.0O0* 

Do.        in  the  World   . . . 

2,355,000 

2,508,000 

2,520,000 

*  Kjypt,  which  has  hitherto  been  included  in  "  other  Countries," 
is  now  included  in  the  figures  for  the  "  Continent." 


Nitrate    industry   of   Chile.     Oil, 
Dec.  8.  1913. 


Paint,   and    Drug   Rep., 
[T.R.] 

According  to  the  annual  report  of  the  Xitrate  Propaganda 
Association,  the  total  production  of  nitrate  of  soda  in 
Chile  in  1912  was  2,885,959  short  tons,  as  compared 
with  2,784,361  tons  in  1911.  Exports  from  the  whole 
district  in  1912  were  2.753,500  tons,  as  compared  with 
2,705,382  tons  in  1911,  2.579,945  toas  in  1910  and  2,357,968 
tons  in  1909.  The  United  States  during  last  year  received 
about  500,000  tons  of  the  product.  Germanv  received 
about  600,000  tons,  and  the  United  Kingdom  1,000.000 
tons  out  of  the  total  listed  exports.  Of  iodine  the  United 
States  took  183  tons,  as  against  264  tons  to  European 
countries  and  65  tons  to  the  United  Kingdom. 

Considerable  progress  is  being  made  in  the  use  of  nil 
as  fuel  for  boilers  in  the  oficinas  :  it>  use  i-  stated  to  effect 
a  saving  of  about  40  per  cent.  It  is  proposed  to  carry 
out  extensive  experiments  on  a  large  scale,  with  a  view 
to  discover  a  method  of  treating  low-grade  caliche. 

Incandescence    mantles,    rare   earths,    and   their   radioactive 
by-products.     Stern.     See  IIb. 

Thermal    analysis    of   clays,    bauxites,    and    some    related 
substances.     Wohlin.     See  AT  1 1. 

Gravimetric  determination  of  nitrites.     Busvold.  -See  XXIII. 


Patents. 

Sulphuric  acid;     Process  and  apparatus  for  concentrating 

and   distilling .     C.    Stoffmehl.     Fr.    Pat.    460,627, 

July  10,  1913. 
A  masonry  tower,  provided  with  an  acid-proof  and  dust- 
proof  lining,  contains  internally  a  helical  system  of  flue 
chambers,  arranged  stepwise  one  below  the  other.  Each 
flue  chamber  is  sealed  at  the  top  by  means  of  a  silica  plate, 
which  is  surmounted  by  a  silica  evaporating  basin,  the 
lip  of  each  basin  protruding  well  over  the  edge  of  the  next 
lower  vessel.  Outside  the  tower,  above  and  close  to  the 
highest,  internal  flue  chamber,  an  external  flue  chamber 
is  covered  by  a  silica  plate  and  series  of  basins,  in  which 
preliminary  heating  takes  place  ;  the  lowermost  external 
basin  communicates  by  way  of  a  silica  funnel  and  tube 
with  the  highest  internal  evaporating  basin,  the  furnace 
gases  passing  upwards  through  all  the  internal  heating 
chambers  in  turn,  then  to  the  external  chambers,  and 
finally  through  flues  in  the  masonry  of  the  tower  into  the 
chimney.  The  flues  are  so  constructed  that  the  masonry 
reaches  a  uniformly  high  temperature,  and  the  sulphuric 
acid  vapours,  which  are  formed  in  the  process  of  con- 
centration, are  aspirated  through  an  opening  in  the  top 
of  the  tower  and  condensed. — O.  R. 

Ammonia  from  its  elements;  Process  for  preparing — ■ — . 
Farbenfabr.  vorm.  F.  Baver  und  Co.  Fr.  Pat.  460,859, 
July  29,  1913.     Under  Int.  Conv.,  Aug.  5,  1912. 

Ax  increased  yield  of  ammonia  is  obtained  from  nitrogen 
and  hydrogen,  heated  under  pressure  in  the  presence  of  a 
catalyst,  if  the  compressed  gases  are  allowed  to  expand 
as  they  leave  the  reaction  chamber. — O.  R. 

Hydrosulphites    from     aqueous     hydrosulphite     solutions ; 

Direct    preparation    of    anhydrous .     Chem.    Fabr. 

Griesheim-Elektron.     Fr.  Pat.  460,610,  June  23,  1913. 

Aqueous  hydrosulphite  solutions  are  evaporated  in 
vacuo  with  thorough  and  continuous  agitation,  so  as  to 
prevent  the  formation  of  lumps  ;  an  organic  base,  such  as 
aniline,  may  be  added  to  the  solution  in  such  quantity 
that  free  aniline  remains  after  the  evaporation  of  the 
water,  further  heating  being  then  required  for  the  removal 
of  the  base.— O.  R. 

Tin  oxides  ;    Process  for  the  preparation  of .     E.   P. 

Wetzig.     Fr.    Pat.    460,857,    July  29,    1913. 

Tin  is  melted  in  a  furnace,  and  air  and  the  flames  from  the 
furnace  are  simultaneously  directed  on  to  the  surface  of  the 
molten  metal. — O.  R. 

Hydrogen  peroxide  ;    Process  of  stabilising  caustic  alkaline 

solutions  of and  utilisation  of  the  stabilised  solutions 

for    bleaching.     Deutsche     Gold-     und    Silber-Scheide- 
Anstalt  vorm.  RSssler.     Fr.  Pat.  460,959,  July  11,  1913. 

Aqueocs  solutions  of  sodium  peroxide  are  stabilised  by 
the  addition  of  a  small  quantity  of  an  "'  anticatalyst," 
such  as  a  magnesium  compound,  preferably  freshly 
precipitated,  colloidal  magnesium  silicate,  the  resulting 
mixture  being  ready  for  immediate  use  for  bleaching; 
the  "  anticatalyst  "  is  claimed  to  protect  cellulose  fibres, 
especially  cotton,  from  the  action  of  caustic  alkali.  Thus, 
separate  solutions  containing  0-15  kilo,  of  sodium  silicate, 
0-12  kilo,  of  magnesium  chloride,  and  0-4  kilo,  of  soap 
respectively,  are  added  to  a  solution  of  1-6  kilos,  of  sodium 
peroxide  in  400  litres  of  water;  100  kilos,  of  cotton, 
impregnated  with  200  kilos,  of  water,  are  then  added  to 
the  bath,  which  is  heated  to  65° — 67°  C.  dining  one  hour, 
maintained  at  that  temperature  for  a  second  hour,  and 
finally  heated  to  87°  C.  until  the  bath  is  exhausted. — 0.  R. 

Hydrogen  and  oxygen  by  electrolysis  of  water  ;    Production 

of .     Soc.    Anon.    L'Oxhvdrique    Francaise.     First 

Addition,   dated  June   25.    1913.   to  Fr.   Pat.   459,967, 
Sept.  21,  1912  (this  J.,  1913,  1156). 

Each  frame,  constructed  of  wood,  ebonite,  etc.,  is  pro- 
vided with  an  opening    3,  and  a  similar  opening,   1,  the 
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latter  i tmunioating  with  the  interior  of  the  (ra bj  ■• 

-Hie  opening,  2.    The  Eramei  ere  placed  together  to  thai 
the  openings  I.  and  3,  in  adjacent  Eramee  are  in  contact, 


and  are  separated  by  diaphragm?,  thus  forming  the 
anode  and  cathode  compartment*.  The  anode  com- 
partments will  thus  discharge  oxygen  into  t in-  channel 
formed  on  one  sido  of  the  cell,  and  the  alternate  compart- 
ment* will  discharge  hydrogen  into  the  channel  on  the 
opposite  side.  The  frame  may  be  of  wood,  with  ebonite  or 
rubber  pieces  forming  the  openings. — B.  N. 

Acetic  acid  ;    Manufacture  of .      X.  Griinstein,  A-signor 

to  Chem.  Fabr.  Griesheim-Elektron,  Frankfort  on 
Maine.  Germany.     U.S.  Pat.   1.081.959,  Dec.  23,   1913. 

See  Eng.  Pat.  8076  of  1912  ;   this  J.,  1913,  141.— T.  F.  B. 


Phosphate  of  lime  :    Process  for  tin   treatment  of .     J. 

Gselet,  Forest-lez-Bruxelles,  and  P.  Noblet,  Ixelle*. 
Belgium.  Eng.  Pat.  8608  of  1912,  date  of  appl.,  Jan.  27, 
1913. 

I"r.  Pat.  436,651  of  l!Ul  :  this  J..  1912.  -14S.  Refer- 
ence i*  directed  in  pursuance  of  Sect.  7,  Sub-sect.  -1.  of  the 

its  and  Design*  Act.  1907.  to  EnL'.  Pat*.  1790  of  1865, 
686  of.  1875,  and  2981  of  1882.— T.  F.  B. 

Sulphurfrom  iron  pi/rit, ?$  ;  Process  for  the  extraction  of . 

W.   A.    Hall.   New  York.     Eng.   Pat.   20,758.   Sept.   11. 

1912.     Under  Int.  Conv.,  July  26.   1912. 
See  Fr.  Pat.  458.028  of  1912  ;  this  J.,  1913,  1 156.— T.  F.  B. 


Sulphur  and  sulphates  from  sulphiU  t  ;  Manufacture  of . 

P.     A.     Newton,    London.     From    Farbenfabr.     vorm. 
'.    Bayer    und    Co..    Elberfeld,    Germany.     Eng.    Pat. 
28,820.  Dee.  14,  1912. 

See  Gcr.    Pat*.   264.920  and   265,167   of    1912:     this   J 
1913.   1068.— T.  F.  I?. 


Situate  rocks  ;  Treating and  recovery  of  alkalies  there- 
from. A.  Hambloeh.  Andernach,  Germany,  and  S. 
QeUeri,  Budapest,  Hungary.     Eng.  Pat.  4842,  Feb.  2s| 

BnQer.  Pa'.  258.702  of  1912:  this  J  .  1913,602.— T.  F.  B. 

***  >"   Process  for  coating with  calcium  cuanamidc. 

V.  Imperatori.  Assignor  to  Soc.  Italiana  per  il  Carburo 
di  Calc.o,  Rome.     U.S.  Pat.   1,081,938,  Dec.   16.   1913. 

See  Fr.  Pat.  448,078  of  1912  ;  this  J.,  1913.  425— T.  F.  B. 

Evaporating  pans  or  surfaces  for  brine  and  the  like      Eng 
Pat.  9570.     Set   1. 
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Fluorspai  in  glass,  with  <  /deviation  ■  for  its  usi .     I..  Springer. 

Sprcchsaal,   1914,  47.  4     ."..   20     21, 
'I'm;  use  of   fluorspar  in   glass   i     deprecatod  except    for 
special    eases    and    under    favourable  tancos.     It 

attack*  the  hearth  and  uiell-  of  tlir  furnai  .    and   make  -   the 

exit-gases  more  injurious.  By  formation  ami  decom] 
tion  of  silicon  Buoride  it  can  .  a  oum  ol  ilica  on  the 
Burfaoe  of  the  glass,  and  also  alters  the  constitution  ol 
•  ho  close  in  respect  oi  Ihe  proportion  oi  acid  lo  I 
On  the  Other  hand  it  is  said  to  impart  brilliancy  to  bottle- 
and  to  increa  e  it*  resistance  under  pressure.  The 
method  of  calculating  raw  materials  and  « < ■*- 1 ^  from 
molecular  formulae  is  explained. — H.  H.  8. 

Olass  ;   Requirements  of for  bottling  purposes.     R.  L. 

Brink.     Trans.  Amer.  Ceram.  Soc,  1913,15,706—727. 
Bottle  glass  requires  to  withstand  the  corrosive  action  of 

carbonated    liquid*    contained    in   it    under   B  fairly   high 
pressure,   and   also   the-   severe   changes    of    temperature 

due  to  the  washing  and  steaming  process  which  the 
bottles  undergo  in  cleaning.  Bottles  tilled  with  beverage 
were  purchased  and  the  liquid  was  compared  with  un- 
hottlcd  liquid  of  the  same  manufacture.  Green  glass  was 
more1  soluble  in  beer  than  amber  glass.  Of  a  dozen  bottles 
the  lime  content  of  the  glass  was  found  to  range  from 
3-3  to  12-5  per  cent.  Owing  to  the  presence  of  magnesia 
and  an  uncertain  amount  of  hydration  and  farbonalion„ 
Ihne  is  the  most  unreliable  constituent  of  glass  and  is 
responsible  for  three-fourths  of  loss  in  manufacture. 
The  soda  content  of  the  bottles  tested  ranged  from 
13-5  to  26  per  cent.  ;  the  alumina  from  1  to  K  per  cent.  ; 
magnesia  from  0'5  to  4  ;  silica  from  66  to  74  per  cent. 
With  a  constant  proportion  of  alumina,  solubility  increased 
with  increase  of  soda  and  decrease  of  lime,  whilst  with  a 
constant  proportion  of  lime,  solubility  decreased  with 
increase  of  alumina.  A  composition  of  least  solubility 
contained  12  per  cent,  of  soda  and  of  lime  and  5 — 6  per 
cent,  of  alumina.  A  series  of  microphotographs  illustrates, 
tin-  lack  of  homogeneity  found  in  bottle  glafces.  To  meet 
all  requirements  of  bottling,  the  author  recommends 
the  composition  :  Na.,0  13-14.  CaO  12,  AI.O,  3- 
SiO,  70—71  per  cent.— H.  H.  S. 


-»>>• 


Plate   glass  chemist;    Some  chemical  reactions  of  interest 

I,,    the .      F.     Gclstharp.     Trans.     Amer.     Ceram 

Soc,  1913,  15,  585—590. 
The  chief  point  investigated  was  the  behaviour  of  arsenic 
trioxide  in  glass  manufacture.  Its  oxidising  power  by 
formation,  and  subsequent  volatilisation,  of  metallic 
arsenic  is  disputed,  and  instead  it  is  shown  to  be  a  reducing 
agent.  Soda  ash  and  arsenic  trioxide  react  according  to 
the  equation  :  As,0,+3NatCOs+0,=2Na,As04+3t  ' ' 
With  saltcake  (sodium  sulphate)  white  arsenic  forms  rir*t 
sulphides  and  sulpharsenate  of  sodium,  and  ultimately 
sodium  arsenate  ;  the  formation  of  sodium  sulphite  is  not 
regarded  as  possible.  With  limestone  and  with  lime, 
calcium  arsenate  is  formed.  In  all  cases  an  appreciable 
proportion  of  the  arsenic  introduced  remains  in  the  melt. 
Another  problem  was  the  interaction  of  sand,  soda  ash 
and  limestone.  Only  in  certain  proportions,  when  the 
ratio  Na,0  :  CaO  was  not  less  than  2  :  1,  was  the  product 
a  uniform  glass. — H.  H.  S. 

Glasses ;     Investigation    of   surface    devitrification    of 

under  thermal  after-treatment  C.  J.  Breeckbank.  Trans. 
Amer.  Ceram.  Soc,  1913,  15,  600 — 605. 
The  physical  and  chemical  changes  which  may  take  place 
in  the  surface  layers  of  glass  on  reheating  from  the  solid 
to  the  plastic  state  are  due  to  volatilisation  of  alkalis 
with  consequent  production  of  silicates  of  higher  silica 
content.  If  maintained  at  the  critical  temperature  for 
several  days,  the  change  will  proceed  throughout  the 
solid  glass.  Soda-lime  sibcates,  as  mest  liable  to  the- 
defcet.  were  investigated  with  regard  to  influence  of 
chemical   composition   on   devitrification.     The  softening 
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point  was  determined  by  the  distorted  reflection  of  a 
pointed  steel  rod  poised  vertically  on  the  heated  glass, 
and  the  dimming  point  was  indicated  by  the  disappear- 
ance of  these  reflect  ions,  the  muffle  being  provided  with 
a  thermo-couple.  The  results  show  that  magnesia. 
and  still  more  alumina,  are  beneficial  constituents  of 
glass.  The  use  of  dolomite  is  of  decided  advantage. 
In  addition  to  its  influence  against  devitrification,  alumina 
in  amounts  above  3  per  cent,  greatlv  increases  the  viscosity 
of  glass.— H.  H.  S. 

Clays,    bauxites,    and   sotne    related    substances ;     Thermal 

analysis  of .     R.    Wohlin.     Silikat-Zeits.,    1913,   1. 

225—229. 
The  heating  curves  obtained  by  gradually  raising  the 
temperature  of  finely  divided  clays  to  1300°  C.  (reached 
in  75  minutes)  exhibit  a  more  or  less  pronounced  heat 
•absorption  at  560° — 580°  C,  corresponding  to  the  loss  ol 
water  of  constitution,  and  an  emission  of  heat  at  960°  C, 
•due,  in  the  author's  opinion,  to  physical  change  (probably 
a  rise  in  specific  gravity).  Both  of  these  disturbances  are 
•characteristic  of  the  clay  substance,  the  evolution  of  heat 
being  most  marked  in  those  cases  in  which  pronounced 
absorption  has  been  observed.  Bauxites  of  the  formula, 
A1,03,H20,  are  characterised  by  an  absorption  of  heat 
at  "about  540°  C.  and  those  of  the  formula,  AUO^.SHjO, 
by  an  absorption  at  about  310°  C.  ;  dehydration  is  com- 
plete at  these  temperatures,  so  the  monohydrated  oxide  is 
evidently  not  formed  as  an  intermediate  product  in 
dehydrating  the  trihydrate,  and,  similarly,  artificial 
aluminium  hydroxide  is  completely  dehydrated  at  a  low 
temperature.  With  both  types,  there  is  also  often 
observed  an  evolution  of  heat  at  1060°  C,  owing  probably 
to  increase  of  specific  gravity.  Bauxites  of  the  supposed 
type,  A1203,2H„0,  are  mixtures  of  the  above,  for  they 
exhibit  absorption  of  heat  both  at  310°  and  540°  C,  and 
at  those  temperatures  only.  The  above  characteristic 
behaviour  of  clay,  Al,0„2SiOo.2H,0,  and  of  the  two 
types  of  bauxite  has  been  applied  to  the  detection  of 
these  in  minerals,  and  this  method  of  thermal  analysis  is 
claimed  to  give  more  reliable  results  than  are  deduced 
from  ultimate  chemical  analvsis,  besides  being  more  rapid. 

— F.  Sodn. 

Clays  and  clay  suspensicms  ;  Electrical  conductivity  of . 

[Determination  of  soluble  salts.]  A.  V.  Bleininger  and 
C.  S.  Kinnison.  Trans.  Amer.  Ceram.  Soe.,  1913.  15, 
523—531. 
Soluble  salts  in  clays  may  be  rapidly  estimated  by 
determining  the  electrical  conductivity,  which  is  approxi- 
mately proportional  to  the  concentration  of  the  salts 
within  certain  limits.  For  unknown  clays  qualitative 
analysis  should  first  be  conducted,  but  the  method  is 
■recommended  chiefly  for  the  control  of  slips  to  which 
sodium  carbonate  or  silicate  has  been  added  for  the 
casting  process. — H.  H.  S. 

'Clays;      Effect  of  overturning  upon  the  structure   of . 

A.  V.  Bleininger  and  E.  T.  Montgomery.  Trans.  Amer. 
Ceram.  Soe.,  1913,  15,  71—88. 
The  formation  of  vesicular  structure  in  clays  during 
burning  leads  to  the  presence  of  pore  space  into  which 
water  cannot  penetrate,  and  which  therefore  finds  no 
expression  in  absorption  tests  as  commonly  practised. 
The  magnitude  of  these  "blebs"  is  of  considerable  and 
unfavourable  influence  on  the  properties  of  the  burned 
material.  Conditions  of  burning,  such  as  incomplete 
oxidation  and   too   rapid   firing,   affect   the   phenomenon, 

"but  when  all  precautions  are  taken,  a  certain  amount  of 

•  gaseous  matter  is  given  off  by  every  clay,  resulting  in  more 
or  less  permanently  enclosed  pore  space.  The  inherent 
structure  of  the  clay  and  that  imparted  to  it  in  moulding 
are  important  factors.  Some  clays,  on  burning,  develop 
vesicular  structure  long  before  their  porosity  as  measured 

"in  absorption  tests  approaches  zero:  others  reach  the 
stage    of   non-absorption    and    then   form    blebs    rapidly. 

"  The  author*  investigated  the  effect  of  everburning  rather 
than  of  normal  conditions  in  order  to  ascertain  the  readi- 
ness  with   which   different   clays  became   spongy   and   to 


determine  how  important  a  factor  the  enclosed  pore  space 
is  in  bringing  about  swelling.  A  definite  rate  of  firing, 
a  rise  of  20°  C.  per  hour,  was  maintained  during  all  the 
tests.  Pore  space  was  calculated  from  the  dry  and  wet 
weights  of  specimen  briquettes,  and  their  true  and  apparent 
specific  gravity.  The  results  show  that  molecular  changes 
still  proceed  after  vitrification  and  that .  equilibrium  is 
only  reached  when  complete  fusion  has  been  brought 
about.— H.  H.  S. 

Clays;    Function  of  time  in  vitrification  of .     G.   H. 

Brown  and  G.  A.  Murray.     Trans.  Amer.  Ceram.  Soe, 
1913,  15,  193—216. 

Following  the  work  of  Bleininger  and  Boys  (this  J. 
1911.  1384)  clays  were  heated  to  their  maturing  temper, 
atures  at  definite  rates  and  the  effect  compared  by  means 
of  porosity  and  shrinkage  determinations.  Before  testing, 
the  sample  discs  were  fired  in  a  gas  kiln  to  850°  C.  until 
the  clays  were  fully  oxidised.  The  effect  of  time  in  the 
firing  of  clay  products  is  of  great  importance.  A  rapid 
rate  of  firing  requires  a  higher  finishing  temperature  than 
a  slower  one.  The  higher  the  content  of  fluxes  the  more 
marked  will  be  the  influence  of  the  time  factor.  General 
rules  governing  time-temperature  relations  are  not  possible, 
owing  to  the  fact  that  certain  properties  of  clays,  such 
as  their  viscosity  at  kiln  temperatures,  vary  widely 
according  to  composition  and  physical  structure.  Vesicular 
structure  (see  preceding  abstract)  is  produced  by  excessive 
temperature  and  also  by  longer  burning  at  lower  tempera- 
tures. The  rate  of  burning  must  depend  on  the  character 
of  the  clay  and  the  size  of  the  product  to  be  fired.  For 
most  purposes  rates  of  firing  of  from  10°  to  35°  C.  per 
hour  are  suitable.  Firing  at  constant  rate  cannot  be 
applied  to  practical  work.  Within  40°  of  the  minimum 
maturing  temperature,  the  rate  should  be  lowered  to 
10°  C.  per  hour  until  the  burn  is  finished.  When  uniformity 
of  temperature  cannot  be  obtained  in  a  kiln,  the  minimum 
maturing  point  should  be  maintained  until  the  clay  has 
reached  the  desired  degree  of  density.  The  greater  the 
tendency  of  a  clay  to  produce  vesicular  structure,  the 
lower  should  be  the  burning  temperature  with  a  corre- 
sponding increase  in  time.  For  this  purpose  it  is  necessary 
to  know  the  temperature  limits  within  which  the  time 
factor  becomes  effective.  Every  clay  should  be  studied 
by  means  of  pyrometers,  cones,  and  shrinkage  and  porosity 
determinations. — H.  H.  S. 

Felspar  ;   A  commercial  method  of  testing .     J.  Minne- 

man.     Trans.  Amer.  Ceram.  Soe,  1913,  15,  101—111. 

The  common  practice  of  making  cones  of  samples  of  new 
consignments  of  material  and  firing  them  in  comparison 
with  a  cone  of  standard  felspar  is  not  justified  by  its 
results.  The  variation  in  deformation  temperatures  :s  not 
so  great  as  is  indicated  by  chemical  analysis  with  regard 
to  the  content  of  the  quartz  impurity.  If  quartz  be  added 
to  pure  felspar,  very  little  change  in  deformation  is  notice'd 
until  15  per  cent,  is  reached,  after  which  deformation  is 
decreased  with  increase  of  quartz.  The  author  suggests 
that  flint  to  the  extent  of  15  or  20  per  cent,  be  added  to 
the  samples  of  felspar  when  making  the  trial  cones.  The 
fired  cones  should  be  examined  for  colour  and  the  presence 
of  black  specks. — H.  H.  S. 

Felspar  and  a  deformation  study  of  some  felspar  and  felspar- 
quartz  mixtures.  A.  S.  Watts.  Trans.  Amer.  Ceram. 
Soe.,  1913,  15,  144—166. 
The  potash  spar  of  commerce,  usually  regarded  as  ortho-' 
clase,  is  really  microcline.  Deposits  of  pure  albite  (soda- 
felspar)  do  not  exist  on  a  commercial  scale,  and  the 
material  on  the  market  always  contains  small  quantities 
of  potash  and  lime.  The  relative  influence  of  potash  and 
soda  bases  in  causing  cones  of  felspar  to  deform  was 
tested  by  various  mixtures  of  microcline  and  albite. 
Pure  potash  spar  deforms  at  cone  10  ;  the  most  fusible 
member  of  the  series  consists  of  a  mixture  of  7  of  albite 
to  3  of  microcline,  which  goes  down  before  cone  6 ;  mix- 
tures containing  44 — 77  per  cent,  of  albite  to  53 — 21  of 
microcline  are  all  completely  deformed  before  cone  6, 
but  the  rate  of  deformation  decreases  as  the  microcline 
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Oontenl    increase*.     High   Boda    content    henoe   does   not 

indicate  low  deformation  temperature,  and  the  proportion 

par  i  1 1 1 1 .. .1  Li-  determined  in  this  manner  except 

fag  oareful  observation  of  the  rate  of  deformation.    Potash 

at  very  slightly  affeoted  by  additions  of  quart!  or 

flint  :  substitution  of  quartz  f..r  felspar  up  to  20  i"'1  oent 

may  be  made  without  material!}  aff<  i  ting  1 1 1 » -  temperature 

til  which  ilrform.it iMii  begins  or  is  completed  :  substitution 

up  to  38  per  cent,  doos  not  affecl  it  more  than  half  a  oone. 

Mixtures  of  soda  spar  and  quartz  have  n\  all  cases  more 

rapid  rates   of   deformation  than  any  mixture  of  potash 

id  quartz.     This  property  might   be  convenient  in 

where  fluidity  is  desired,  but  would  tend  to  cause 

warping  in  porcelain  bodies.     Soda  spar-quartz  mixtures 

do  not  deform  at  a  lower  temperature  than  pun'  soda  spar. 

Ware  made  from  sod  i  spat   (rives  a  dead  woody  ring.     In 

■MIUIiiiiiIiiiii  there  is  no  advantage  in  introducii 

than  half  the  tluxe^  a-  soda  spar.  — H.  II.  S. 


Kaolin  felspar     mixtures;      Deformation     study     of . 

II    Wilson.     Trans.  Ainer.  Ceram.  Soc,  1913,  15,  217 — 

Tiik  deformation  of  mixtures  of  pure  microcline  felspar 

ami  pure  kaolin  was  studied.  With  purr  felspar  deformo- 
.  tirred  at  cone  '.'.  With  l'  and  ::  per  cent,  of  kaolin, 
deformation  began  later,  l>ut  proceeded  more  rapidly,  the 
and  being  reached  earlier  than  with  pure  felspar.  With 
5  anil  ti  per  cent,  the  rate  declined  to  that  of  pure  felspar, 
hut  deformation  began  and  finished  later  than  with  the 
latter.  At  ;i  -ll  per  cent,  of  kaolin,  deformation  pro- 
ceeded at  a  more  rapid  rate  than  with  any  other  mixing, 
(hough  it  began  late.  Beyond  10  per  cent.,  deformation 
and  finished  at  higher  temperatures  a-  the  quantity 
of  ka  ilin  was  increased.  The  results  indicated  two 
euteotios,  one  in  the  region  of  2 — 3  of  kaolin  and  98 — 97 
par  ©ant.  of  felspar,  the  other  with  !• — 11  of  kaolin  to  91 — 89 
'.  of  felspar.  When  kaolin  was  added  to  a  1:9 
mixture  of  quartz  and  felspar,  there  was  most  rapid 
deformation  with  8  per  cent.,  and  next  with  10  and  with 
0  per  eent.  of  kaolin.  Hence  felspar  with  both  quartz 
and  kaolin  as  impurities  may  deform  either  with  or  before 
pure  felspar.— H.  II.  S. 


Talc  as  a  [pottery]  body   material.     C.    W.    Parmelee  and 
8.    H.    Baldwin.     Trans.    Araer.  Ceram.   Soe.,    1913.   15. 

Commercial  talc  may  be  either  talc  or  steatite.  It  can 
tituted  for  clay  in  bodies  in  considerable  quantities 
without  affecting  the  working  properties.  It  has  a  decided 
influence,  even  in  small  quantities,  in  promoting  trans- 
lucency  and  whiteness  of  ware.  Tale  promotes  vitrifica- 
tion, which  proceeds  slowly  and  without  the  sudden  fusion 
caused  by  lime,  and  it  also  increases  the  toughness  of  the 
body  as  measured  by  abrasion  loss. — H.  H.  S. 


Viscosity    of .     A.    V.    Bleininger 

Trans.   Amer.   Ceram.   Soc..    1913.   15, 


Porcelain  bodies  ; 
and  P.  Teetor. 
328—337. 

The  vitrification  of  ceramic  bodies  requires  for  its  explana- 
tion two  assumptions,  the  existence  of  surface  tension 
Ending  to  contract  the  mass,  and  a  lowered  viscosity  or 
softening,  which  will  permit  the  displacement  and  re- 
arrangement of  the  molecules.  As  a  measure  of  vif 
the  deformation  under  tensile  strain  was  Used.  Specimens 
of  porcelain  bodies  were  made  up  of  such  sha]ie  that  they 
oouM  !>•  hung  from  a  fireclay  grid  and  a  weight  attached 
to  the  bottom.  The  specimens  possessed  a  cross-section 
of  approximately  1  sq.  io.  after  burning  them  to  vitrifi. 
their  length  was  4i  in>..  their  width  1J  ins., 
mould  measurement.  The  load  was  applied  to  each  bar 
after  firing  to  cone  10,  by  means  of  a  fireclay  piece  pro- 
vided with  a  groove  into  which  fitted  the  bottom  of  the 
kin,  and  was  maintained  at  5  lb.  per  ?q.  in.  Porce- 
embraoed  compositions  of  35 — 50  per  cent,  of 
clay  and  10 — 25  per  cent,  of  felspar.  Complete  vitri- 
fication, as  indicated  by  the  ink  test,  was  not  possible 
with  less  than  19  per  eent.  of  felspar.     Excess  of  felspar 


proved  undesirable,  the  visooeity  being  reduced,  lie- 
higher  the  olay  content,  the  less  marked  was  tl Beet 

oi  felspar.  A  Bharp  Line  of  demarcation  appeared  between 
bodies  containing  leas  ami  more  than  16  per  cent,  of 
clay.  The  former  posse  sed  a  very  nee  I.  highei  tempi  i 
lure  coefficient  ol  deorea  ■  ol  cosity  and  heme  were 
more  sulijeet  to  deformation,  and  accordingly  undesirabl 
Under  tensile  stress  at  kiln  temperatures,  the  itrength 
of  porcelain  bodies  was  found  to  be  low,  about  5  lb.  per 
sq.  in.  with  maximum  elongation,  and  to  be  but  a  small 
fraction  of  the  tensile  Btrength  at  ordinary  temperatures. 
The  permissible  elongation  under  a  load  of  5  |b.  per 
sq.   in.   appeared  to   he  ahout    5  or  8  per  cent.    -II.  II.  S. 

Sanitary   wan       A    process  of  making    [engobes  for] . 

J.   B.   Shaw.     Trans.    Amer.   Ceram.    Boo.,     1913,    15, 
467—481. 

A  description  of  the  manufacture  of  sanitary  ware  with 
some  experiments  on  the  composition  of  the  intermediate 
angobe  or  slip.  All  slips  wen  fired  at  cone  9.  Aclayoon- 
teut  of  more  than  40  per  cent,  required  a  felspar  content 
of  moro  than  15  per  eent.  to  get  sufficient  vitrification 
at  cone  !i  unless  more  than  1  per  cent,  of  lime  was  present. 
Lime  could  be  introduced  up  to  10  per  cent,  in  Blips 
containing  40  per  cent,  of  clay  without  attacking  the 
overglaze  or  destroying  opacity.  The  presence  of  lime 
assistod  the  start  of  vitrification  but  was  not  essential 
to  good  slips.  .Mere  than  45  per  cent,  of  felspar  made 
a  slip  too  vitreous  and  likely  to  craze,  and  similar  results 
were  obtained  with  less  than  40  per  cent,  of  clay  and 
more  than  15  per  cent,  of  folspar.  The  following  limit> 
are  assigned  for  satisfactory  slips:  feLspar  20 — 45,  flint 
10 — 40,  china  clav  30 — 60,  calcium  carbonate  0 — 10  per 
cent.— H.  H.  S. 


Refractory   bodies  :     Development   of  special .     E.    T. 

Montgomery.     Trans.   Amer.   Ceram.    Soc..     1913,    15, 

606— 619. 
Refractory'  bodies  are  of  two  classes  j  those  which  have 
high  thermal  conductivity  and  low  coefficient  of  expansion 
inherent  in  their  constituents,  and  those  which  have  an 
open  porous  structure  of  just  the  proper  density  to  con- 
duct heat  with  the  least  detriment  to  the  body.  The 
former  class,  which  includes  fused  magnesite,  fused 
alumina  and  fused  quartz,  is  the  safer.  The  latter  class 
may  be  made  from  combinations  of  alumina,  kaolins  and 
ball  clays.  The  Marquart  pyrometer  tubes,  inner  and 
outer,  have  the  approximate  composition:  30  percent,  of 
calcined  alumina,  30  of  raw  ball  clay,  and  40  of  calcined 
clay  for  the  inner,  and  40  per  cent,  of  calcined  alumina, 
30  of  raw  ball  clay,  and  30  of  burnt  clay  for  the  outer 
tube.  The  body  is  glazed  with  a  refractory  glaze  to  make 
it  impervious,  and  has  an  absorption  of  137  per  cent. 
Various  bodies  were  made  up  with  fused  magnesia,  burnt 
alumina  and  kaolin  respectively  as  refractory  element-. 
and  with  a  percentage  of  ball  clay  to  render  them  plastic 
enough  to  be  formed  into  tubes  by  means  of  a  die.  The 
magnesia  trials  gave  the  best  results,  followed  by  those 
of  alumina  and  then  of  kaolin.  A  mixing  particularly 
recommended  is  :  ball  clay  30,  kaolin  55.  fused  magnesia 
15  parts  by  weight.  Fired  at  cone  12  it  is  impervious 
to  gases  without  a  glaze,  does  not  absorb  liquids  and 
withstands  sudden  cooling. — H.  H.  8. 


Tile:    Production  of  a  pint:  ritrified  floor .     R.  Heid- 

ingsfeld.  Trans.  Amer.  (cram.  Soc..  1913.  15,  140—143. 
The  tile  body  was  vitrified  at  cone  11,  and  the  best  pink 
was  obtained  from  a  mixture  of  Fe,0,  1.  U,0a  90,  and 
Cr.Oj  9  per  cent.,  mixed  as  a  stain  with  10  times 
its  weight  of  the  body-mixing  :  04  per  eent.  of  spar.  5  of 
flint  and  31  of  kaolin.  The  pink  thus  obtained  could  be 
darkened  to  ruby  by  substituting  5  per  cent,  of  calcium 
phosphate  for  5  per  cent,  of  alumina  in  the  stain  composi- 
tion. The  calcium  phosphate  probably  acted  as  a  flux, 
bringing  out  at  cone  11  a  dark  pink  which  would  have 
been  produced  without  its  use  at  a  higher  temperature. 

— H.  H.  S. 


so 


Cl.  Vm.— GLASS;    CERAMICS. 


|J;\n.  31,  1-114. 


Hydrous  silicates  formed  under  steam  pressure.  L.  E. 
Barringer.  Trans.  Amer.  Ceram.  Soc,  1913,  15 
125—139. 

For  insulating  ware  similar  to  that  described  in  Eng.  Pat. 
19,035  of  1905  (this  J.,  1900,  700),  it  was  found  that  a 
high  percentage  of  silica  was  desirable  and  also  that  an 
inert  fibrous  material  like  asbestos  was  necessary  to  impart 
mechanical  strength.  A  suitable  mixture  consists  of  30 
parts  of  slaked  lime,  45  of  flint  and  25  of  asbestos.  It  is 
shaped  by  presses,  dried,  subjected  to  steam  pressure  of 
-not  less  than  135  lb.  per  sq.  in.,  and  again  dried,  when  the 
pieces  are  ready  for  use.  A  pressure  of  150  lb.  per  sq.  in. 
for  about  four  hours  gives  the  best  results.  Other  oxides 
and  hydroxides  than  those  of  calcium  gave  varying 
results.  Zinc,  magnesium  and  lead  oxides  gave  good  results, 
as  also  did  manganite.  Of  these  hydrous  silicates  of 
calcium,  magnesium,  zinc  and  lead,  that  of  calcium  had 
the  highest  disruptive  and  mechanical  strength  and  the 
highest  absorption.  The  formulfe  for  the  substances  were  : 
CaO,SiO2,0-54  H20  ;  MgO.SiO,,  0-45  H,0  ;  ZnO.SiO... 
005  H.,0  ;    the  lead  compound  giving  a  doubtful  result, 

— H.  H.  S. 


Crazing  of  white  ware  ;  Method  of  testing  [delayed] .     H. 

Harkort.     Trans.  Amer.  Ceram.  Soc,  1913, 15,  368—372. 

Ware  crazed  on  coming  from  the  kiln  is  not  so  serious  an 
item  of  loss  in  manufacture  as  ware  which  erases  after 
an  interval  during  which  it  may  have  been  despatched 
and  put  into  use.  For  this  delayed  crazing  the  author 
suggests  the  quenching  test.  A  drying  oven  was  heated 
by  electric  current  with  the  greatest  possible  uniformity 
by  means  of  wire  winding.  Heating  was  accomplished 
gradually  in  order  that  the  piece  should  acquire  the 
temperature  indicated  by  the  thermometer.  The  piece 
was  then  quenched  in  cold  water.  If  crazing  did  not 
result,  the  test  was  repeated  at  a  temperature  10°  C. 
higher.  Ware  which  had  a  quenching  temperature  limit 
of  120°  C.  crazed  in  a  few  days  ;  of  150°,  in  three  or  four 
months  ;  of  160°,  in  15  months  ;  over  170°  C,  crazing 
seldom  resulted  in  the  period  of  observation,  2i  years. 
Variations  up  to  20°  C.  were  observed  from  different 
thicknesses  of  glaze,  the  thicker  glaze  rupturing  the  more 
easily.  Another  method  of  conducting  the  quenching 
test  consisted  in  repeating  it  at  a  fixed  temperature,  say 
120°  C,  until  crazing  occurred.  The  results  agreed  with 
those  of  the  previous  method.  Ware  which  failed  at  190° 
was  not  crazed  after  15  repetitions   at   120°  C. — H.  H.  S. 

Underglaze  colours  containing  chromium  ;    Effect  of  zinc  in 

.      F.    K.     Pence.     Trans.     Amer.     Ceram.     Soc., 

1913,  15,  118—124. 
An  inference  by  Heubach  (this  J.,  1912,  1129)  that  the 
green  developed  by  chromium  is  not  destroyed  by  the 
presence  of  zinc  in  the  stain,  as  it  is  by  zinc  in  the  glaze,  is 
not  confirmed  by  the  author.  Whether  a  mixture  of  zinc 
oxide  and  chromium  trioxide  be  fired  alone  or  with  the 
normal  constituents  of  glaze-stains,  such  as  silica,  alumina, 
and  boric  oxide,  the  green  is  destroyed  in  the  stain  as 
actively  as  in  a  glaze.  The  tint  obtained  is  determined 
by  the  composition  of  the  stain,  and  varies  from  brown 
to  grayish  pink. — H.  H.  S. 

Matt  glazes.     F.   K.   Pence.     Trans.   Amer.   Ceram.   Soc, 
1913,  15,  413—419. 

The  theory  advanced  previously  (this  J.,  1912,  1128) 
that  mattness  is  due  to  crystallisation  from  a  glass  matrix, 
was  confirmed  by  microscopic  examinations  at  different 
stages  of  development  of  the  glaze.  The  evidence  indicated 
that  in  true  matts  the  glaze  behaved  in  every  way  analogous 
to  a  bright  glaze,  except  that  all  of  the  components  did 
not  always  enter  into  solution  and  that  on  cooling  segre- 
gation of  crystals  took  place.  The  best  way  of  obtaining  a 
matt  glaze  was  found  to  consist  in  facilitating  most 
effectively  the  process  of  solution  and  subsequent  crystal- 
lisation. Special  types  of  matt  glaze  might  be  produced 
by  different  phenomena,  such  as  vesicular  structure,  but  a 
causal  relation  was  found  to  exist  between  crystallisation 


and  the  production  of  true  matt  glazes.  In  the  case  of 
calcium-alumina  and  barium  matt  glazes  the  crystals 
were  very  tiny  and  in  some  cases  did  not  amount  to  moro 
than  20  per  cent,  of  the  mass,  whilst  presenting  a  smooth 
matt  texture.  Zinc  matt  glazes  exhibited  relatively 
large  crystals  and  correspondingly  coarse  texture.  Barium 
matt  glazes  have  hitherto  been  regarded  as  due  to 
immaturity,  but  the  author  succeeded  in  obtaining  a  true 
matt  from  the  formula:  015  K,(),  005  ZnO,  015  PbO, 
0-30  CaO,  0-35  BaO,  0-25  A1,03,  f-88  Si02,  the  glaze  being 
fired  at  cone  02. — H.  H.  S. 


Leadlcxs  enamels  [on  cast  iron].     H.  F.  Staley  and  G.  P. 
Fisher.     Trans.  Amer.  Ceram.  Soc,  1913,  15,  620—627. 

Experiments  were  made  by  eliminating  lead  from  a 
commercial  cast  iron  enamel,  and  by  converting  a  leadless 
sheet  steel  enamel  into  one  for  cast  iron.  The  la'ter 
method  was  unsatisfactory,  enamels  for  sheet  steel  being 
too  refractory  and  too  high  in  fluorides  ;  crazing  resulted 
if  the  fusibility  was  brought  to  the  desired  pitch.  It  was 
not  possible  in  all  eases  to  stop  crazing  by  decreasing 
fusibility.  The  following  four  recipes  are  recommended 
for  leadless  enamels,  the  figures  applying  to  the  raw 
mixings  : — 


Felspar  . . 
Fluorspar  , 
Borax  .  .  . 
Na2C03  ... 

NaNOs 

BaC03  . . . . 
CaC03  .... 

ZnO 

SnOj    

Cryolite  . . . 
Boric  acid 


422-0 

430-0 

410 

122-5 

154-5 

— 

151-0 

151-0 

241 

80-8 

107-0 

— 

27-4 

27-4 

27 

90-3 

90-3 

— 

26-9 

— 

— 

l.'.o-o 

110-0 

— 

83-0 

83-0 

80 

— 

— 

120 

— 

— 

443 

410 

241 

27 


125 

80 
120 

222 


The  felspar  used  contained  10'8per  cent.  K20  and4  -44  Na20. 
All  fluxing  oxides  in  common  use  except  lead  oxide  and 
boric  oxide  gave  a  matt  finish  in  enamels  when  used  in 
excesive  amounts.  Crazing  was  liable  to  occur  if  the 
fluorides  exceeded  15  per  cent,  of  the  weight  of  the  melted 
glass.— H.  H.  S. 


Lead    in    the    ceramic    industry ;     Problem    of .     L. 

Petrik.  Sprechsaal,  1914,  47,  1—3. 
The  solubility  of  lead  glazes  is  tested  by  official  methods 
which  vary  somewhat  in  different  countries.  The  German 
m-'thod  is  to  heat  for  half  an  hour  with  a  4  per  cent, 
solution  of  acetic  acid.  In  the  English  method,  solubility 
is  tested  at  ordinary  temperatures  in  0-25  per  cent,  hydro- 
chloric acid.  The  method  proposed  by  the  author  con- 
sists in  digesting  5  grms.  of  the  finely  ground  substance 
for  one  hour  in  an  Erlenmcyer  flask  with  150 — 200  c.c. 
of  0-33  per  cent,  hydrochloric  acid  at  37°— 40°  C.  Sodium 
acetate  is  then  added  to  promote  settling,  and  to  dissolve 
lead  chloride.  The  residue  after  filtration  is  also  washed 
with  sodium  acetate  solution.  Lead  is  then  estimated  as 
sulphate.  In  a  comparison  of  these  methods,  a  glaze 
which  had  a  solubility  of  0-17  per  cent.  PbO  by  the 
English  method,  yielded  0-25  by  the  German  and  0-56 
by  the  author's  method.  As  low  solubility  can  only  be 
obtained  in  glazes  containing  a  high  percentage  of  lead 
by  fritting  some  of  the  constituents,  a  series  of  frits  was 
tested.  The  frits  contained  a  constant  molecular  propor- 
tion of  0-75  PbO,  0-12  A1203,  and  2-4  SiO,  and  varying 
amounts  of  lime,  potash,  and  boric  anhydride.  With  0-20 
CaO,  005  K»0,  the  solubility  was  0-57  p  r  cent.  (Petrik) : 
addition  of  0:125  B203  to  the"  frit  gave  0-79 ;  of  0-25  B,03, 
2-54  ;  of  0-375  B203,  7-02  per  cent.  When  the  lime  and 
potash  proportions  were  reversed,  i.e.,  with  0-05  CaO  and 
0-20  ICO,  solubility  was  3-42  per  cent,  ;  addition  of  0-25 
B.,03  gave  5-95;  of  0-375  B203,  12-88  per  cent,  PbO. 
The  first  frit  of  the  series  was  accordingly  the  best,  viz., 
that  of  the  formula  0-75  PbO,  0-20  CaO,  0-05  K20,  0-12 
A1203,  2-4  Si02.— H.  H.  S. 
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Patkhts, 

Mica   Aula;     Process   and   apparatus  fur   making . 

M waki  und  Co.  Akt-Gcs.,  Pori  on  Rhino,  Qon 

big.    Pat,    16,568,   July   5,    1913.     Under   Int.   Conv., 
July  22.  1912. 

I..  overcome  the  adhesion  of  lamps  of  split  mica  and  to 
separate  ihem  into  inglo  flakes  which  can  I"-  applied 
to  tm  adhesive  backing,  the  split  mica  lamps  am 
introduced  into  a  rotating  siove  drum.  Whan  sufficiently 
separated  the  Rakes  pass  individually  through  the  meshes 
of  tin-  sieve  drum  on  i"  the  adhesive  backing,  or  on  to  a 
luze  or  finely  perforated  carrier  band.     W.  C  H. 

Kiln.'  c,  apparatus  for  drying  i  hina  clay  mnl  othi  r  materials. 
The  Oil-Flame  Furnace  Co.,  Ltd.,  London,  and  E. 
Buohholts,  ({arrow.     Eng.   Pat.  29,065,  Dec.   IT.  1912. 

To  obtain  more  uniform  heating  of  the  floors  of  drying  kiln.--, 
t  central  fine  extends  from  each  of  the  furnaces  located 
at  the  front  of  the  kiln  t"  the  rear  of  the  kiln  under  t In- 
Boor.  The  Hue  is  closed  at  its  rear  end  and  is  provided 
with  openings  in  its  Bide  walls  adapted  to  conduct  heating 
-  from  the  furnace  to  flues  extending  laterallj  and 
communicating  at  their  outer  ends  with  collecting  lines 
arranged  parallel  t..  the  central  Hue  and  com  ected  with 
a  main  nutlet  Hue.  The  openings  in  the  Hue,  may  increase 
in  size  as  their  distance  from  the  furnace  increases.     11.  11.  S. 

Crucible.     <;.  X.  Jeppson,  Assignor  to  Morton  Co.,  Wor- 
r,    Mas      U.S.    Pat.    1,081,535,    Dec.    10,    1913. 

101  a  crucible  or  container  has  glazed  and  unglazed 
portions  which  are  isolated  from  each  other  by  a  septum 
"f  glazing  composition. — H.  H.  S. 

Refractory  composition.  G.  N.  Jeppson,  Assignor  to 
Norton  Co.,  Worcester,  Mass.  U.S.  Pat.  1,081,536, 
lVe.  16,  1913. 

Previously  fused  alumina  is  mixed  in  a  loose,  dry  state 
with  ■  small  quantity  of  a  refractory  binding  material. 
The  mixture  forms  with  water  a  plastic  mass  which  is 
khle  at  high  temperatures  of  binding  previously 
burned  portions  of  like  composition  without  fluxing  them. 

— H.  H.  S. 

Glazed  refractory  article  [crucibh  ].     A.  T.  Malm.  Assignor 
rton  Co.,  Worcester,  Mass.     U.S.  Pat.  1,081,542, 
Dee.   10.   lit  1H. 

A  cRti'iHLF.  or  other  article  comprised  of  alumina  and  a 
ceramic  binding  material  is  covered  with  a  porcelain  glaze 
having  a  coefficient  of  expansion  closely  approximating  to 
that  of  the  body.  -H.  H.  S. 


Kmamrl ;    Process  for  dulling .     A.  J.  Schiiler,  Ham- 
burs;.   Germany.     En>r.    Pat.   28.679,   Dec.    12,    1912. 

g  of  ordinary  composition  is  first  fired 
upon  the  article,  and  then  a  second  coating  of  enamel 
is  tired  on.  which  is  prepared  by  intimately  mixing  together 
ordinary  enamel  ingredients  comprising  about  equal 
proportions  of  alkali  and  silica,  fusing  them  to  form 
a  vitreous  mass,  which  is  ground  »nd  mixed  with  an  almost 
equal  quantity  of  raw  silicious  materials.  To  give  surfaces 
suitable  for  writing  with  pencil,  graphite  or  chalk,  mag- 
nesium carbonate,  borax  or  soda  is  mixed  with  the  materials 
of  the  second  coating. — W.  C.  11. 

Porom  article.    U.S.  Pat.  1,081,573.     See  XXIII. 


IX.— BUILDING  MATERIALS. 

Portland  cement  ;    Properties  of as  affected  by  different 

burning    temperatures.     P.     H.     Bates.     Trans.     Amer. 
(cram.  Soc.  191.1.  15.  420 — 443. 

Increase  of  lime  in  the  raw  mixing  caused  increase  of 
trioalicum  silicate  and  aluminate,  accompanied  by  decrease 


of  calcium  ortl  id  disappearance  of  the  com 

|M>uml,  "it  at  >.:!  \i_.i  ),.  but  to  iiurn  the  material  containing 
higher  lime  required  a  higher  temperature.  Investigation 
of  various  mixtures  fired  to  the  temperatures  I  lito  .  1200  . 
1300",  1350°,  1400°,  1460°,  and  1500  C.,  w«  carried  out 
with  regard  to  ohangee  in  constitution  oi  the  resulting 

i  linker  and  also  concerning  physical  properties  of  the 
cement.  With  increase  of  temperature  there  wee  an 
increase  in  the  amount  of  3CaO,SiOt;  alumina  tended 
to  pass  into  :{(  at  i.ai  ,< ) ,.  an<l  iron  oxide  entered  into 
the  orthosilioate,  colouring  it  brown  and  apparently  pre- 
venting inversion  of  the  a  to  the  -,  form  on  cooling. 
There  was  but  slight  change  in  strength  beyond  the  tern- 
perature  al  which  satisfactory  m  first  obtained. 

— H.  II.  S. 

Ultramarine;     Behaviour    of in  K. 

Haerting.     Z.  angew.  Chem.,  1913,  26,  800. 

Ultramarine  used  for  i  olouring  cement  ware  i,  gradually 
decolourised  in  the  interior  of  the  mass,  although  the 
exterior  remains  apparently  unaltered.  This  takes  place 
more  rapidly  in  tropical  regions.  In  a  six-year  old 
building    the    surface    of    some    coloured    cement     plates 

I ame  covered  with  a  deposit  which  proved  to  be  almost 

pure  sodium  sulphate.  Under  the  deposit  the  plate 
appealed  unaltered,  but  the  coloured  layer  was  found  to 
extend  to  a  depth  of  only  0-2  mm.,  the  remaining  2">  cm. 
having  been  completely  decolourised.—  A    S. 

Cast-iron;  Conct  <l ,  a  new  structural  material. 

P.  von  Emperger.     Stahl  u.  Eisen,  1913,  33,  1803— 1S08, 

1972—1979. 
An  account  is  given  of  the  use  of  beams  of  cast-iron  with 
a  covering  of  reinforced  concrete  in  bridge-  and  building- 
construction.  The  total  diameter  of  the  beams  is  twice 
that  of  the  iron  cores.  It  is  claimed  that  with  such  beams 
the  great  strength  tinder  pressure  of  cast-iron  can  be 
utilised,  without  the  disadvantage  of  its  brittleness. 

— T.  St. 


Oypsum  ;    Calcining  of  - 

Mm.  J., 


L.  C  Snider.  Eng.  and 
1913,  96,  1220. 
Iv  the  continuous  Cummer  process,  a  rotary  kiln  is  used 
through  which  gypsum  crushed  to  nut  size  passes  in  about 
ten  minutes.  When  discharged  it  has  a  temperature  of 
260°  C,  and  it  is  stored  in  brick  bins  in  which  it  acquires 
a  uniform  temperature  to  produce  plaster  of  the  right 
quality.  This  is  pulverised  and  sifted.  The  continuous 
process  requires  less  fuel  and  power  than  the  older  pro.  i 

— \\  .  R.  S. 

Slags:     Study    of   some    calcareous    and    magnesia* . 

A.  V.  Bleininger,  G.  H.  Brown.  C.  S.  Kinnison  and 
A.  A.  Klein.  Trans.  Amer.  Ceram.  See..  1913,  15,  547 — 
569. 
The  production  of  slags  for  building  purposes  where 
better  materials  arc  not  available  is  suggested  as  an 
independent  industry.  Suitable  compositions  should  not 
contain  less  lime  than  is  represented  by  56  per  cent,  of 
limestone  to  -44  of  shale  or  52  of  dolomite  to  4S  of  shale 
per  cent.  The  dolomitic  slags  shiw  greater  fluidity. 
crystallise  more  readily  and  are  superior  in  hardness  and 
toughness.  Impure  stones,  rejected  for  lime  making,  are 
suitable  for  this  industrial  application.  The  basic  slags 
of  the  limestone  series  are  coarser  in  grain  than  the  corre- 
sponding dolomitic  slags,  and  have  higher  indices  of 
refraction. — H.  H.  S. 

The  Dunn  puli-criscd  coal  burner.     Roush.    See  IIa. 

Patents. 

Portland    tenant;      Manufacture    of .     G.     T.     Bill, 

Norwood,  Transvaal,  and  C.  G.  Stone,  Johannesburg. 
Eng.  Pat.  5908,  March  10,  1913. 
From  1  to  10  per  cent.  ( f  magnesium  silicate  (as  soapstone, 
steatite,    etc.).    is    incorporated    with    Portland    cement 
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preferably  by  grinding  with  the  clinker.  Mortar  made 
with  tiie  product  is  said  to  be  stronger  ami  more  water- 
proof than  that  made  with  ordinary  cement. — i'.  SoDN. 

Waterproof  cement  and  method  of  making.  R.  Sehuler, 
New  York,  Assignor  to  The  Gibraltar  Stone  Co.  U.S. 
Pat.  1,081,155,  Dec.  9,  1913. 
A  mixture  of  Portland  cement,  alum,  a  soluble  soap, 
puzzuolana  cement,  and  slaked  lime.  The  Portland 
cement  (200  parts)  is  preferably  mixed  in  separate  portions 
with  the  alum  (3  parts),  potash  soap  (3  parts),  puzzuolana 
cement  (28  parts),  and  lime  (2-1  parts),  and  the  portions 
are  then  mixed  together. — F.  Sodn. 

Artificial  stones;  Method  of  and  means  for  manufacturing 
— .  G.  Hidoux  and  J.  Bernheim,  Paris.  Eng.  Pat. 
7002,  March  22,  1913. 
The  incombustible  waste  from  house  refuse,  or  the  slag 
from  destructors,  or  a  mixture  of  both,  is  ground  "as 
finely  as  normal  commercial  conditions  permit,"  mixed 
with  green  calcareous  or  other  clay,  previously  dried  and 
sifted,  the  mixture  moistened  with  a  jet  of  water  or  of  air 
charged  with  atomised  water,  or  of  steam,  moulded  under 
pressure  and  finally  baked  at  950=  to  1000°  C.  Suitable 
proportions  are  65  to  75  per  cent,  by  volume  of  incom- 
bustible waste,  35  to  25  of  clay,  and  8  to  10  per  cent,  of 
water.  The  plant  used  comprises  a  millstone  grinder. 
a  sieve,  and  a  hopper  provided  with  a  distributor  for 
dealing  with  the  incombustible  matter,  a  disintegrator, 
a  dryer,  a  millstone  grinder,  a  sieve,  and  a  hopper  provided 
with  a  distributor  for  the  clay,  a  mixer  provided  with 
spiral  wings  for  mixing  the  incombustible  waste  with  the 
clay,  a  grinder,  a  sieve,  a  hopper  and  a  moulding  press. 

— W.  C.  H. 

Lithographic    stone;     Manufacture    of   artificial .     V. 

Hereng,    Brussels.     Eng.    Pat.    12.640,    May    30,    1913. 

Under  Int.  Conv.,  May  30,  1912. 
Equal  weights  of  two  or  three  kinds  of  Portland  cements 
(obtained  from  different  manufacturers),  trass,  and  oolitic 
limestone  (such  as  French  stone  or  Euville  stone),  are 
mixed  and  sifted  before  being  introduced  into  a  perforated 
mould  where  the  mixture  is  first  compressed  in  the  dry 
state  and  then  immersed  in  water  in  which  it  is  maintained 
under  a  high  pressure,  about  135,000  kilos,  per  sq.  m., 
until  completely  impregnated.  As  the  volume  of  the  mass 
cannot  increase,  air  is  expelled,  and  the  stone  so  formed 
is  hardened  from  the  centre  to  the  periphery  by  remaining 
in  water  for  at  least  three  months,  after  which  it  is  dried 
very  slowly  in  a  damp  room  protected  from  currents  of 
air.— H.  H.  S. 

Fireproofing  composition.  W.  A.  Hall,  New  York,  Assignor 
to  William  A.  Hall  Lumber  and  Fibre  Co.  U.S.  Pat. 
1,080,966,  Dec.  9,  1913. 
An  alkaline  mixture  made  from  approximately  equal 
proportions  of  a  salt  having  fireproofing  properties  and 
an  acid  reaction  and  a  salt  having  an  alkaline  react  inn, 
especially  from  ammonium  sulphate  and  trisodium 
phosphate. — F.  Sodn. 

Wood  ;     Apparatus  for  presenting .     G.    B.    Shipley, 

Milwaukee,  Wis.  U.S.  Pat.  1,081,158,  Dec.  9,  1913. 
A  measuring  tank,  which  may  be  supported  on  a  weighing 
machine,  is  connected,  on  the  one  hand,  with  a  retort 
fur  the  wood  and,  on  the  other,  with  a  source  of  preserva- 
tive fluid.  Means  are  provided  for  conveying  fluid  to  the 
tank  for  weighing;  for  producing  uniform  pressure; 
(above  atmospheric)  in  the  tank  and  retort ;  for  conveying 
the  weighed  fluid  to  the  retort,  and  additional  fluid  at  a 
pressure  above  that  obtaining  in  the  retort;  and  for 
allowing  the  excess  fluid  from  the  retort  to  return  to  the 
tank  for  re  weighing,  and  thence  to  the  source. — F.  Sodn. 

Refractory    materials;     Treatment    of and    apparatus 

therefor.  O.  Weintraub  and  H.  Rush,  Lynn,  Mass.. 
U.S.A.  Eng.  Pat.  20,348.  Sept.  6,  1912.  'Under  Int. 
Conv.,  May  28,  1912. 

See  U.S.  Pat.  1,071,488  of  1913;   this  J.,  1913,  944.— T.F.B. 


];,  fractory  a, at:  rials.  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Schenectady, 
U.S.A.     Eng.  Pat.  29,389,  Dec.  20,  1912. 

See  U.S.  Pat.  1,072,413  of  1913;  this  J.,  1913, 1070.— T.F.B. 

Hydraulic  cement;   Process  for  the  manufacture  of  a . 

C.  L.  Carlson,  Stockholm.     Eng.   Pat.   2239,  Jan.   28, 

1913.     Under  Int.  Conv.,  Aug.  19,  1912. 
See  Fr.  Pat.  452,399  of  1912  ;  this  J.,  1913,  659.— T.  F.  B. 

Mortar  :    Process  of  manufacturing  a  waterproof .     A. 

Markus,  Assignor  to  A.  Pree,  Dresden,  Germany.     U.S. 
Pit.  1,082,035,  Dec.  23,  1913. 

See  Fr.  Pat.  446,375  of  1912  ;  this  J.,  1913,  144.— T.  F.  B. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Dry  blast;    Economy  of .     J.  von  Ehrenwerth.     Iron 

and  Steel  Inst.,  May,  1913. 

Calculations  showed  that  the  percentage  economy  of 
fuel  due  to  reduction  of  the  moisture  of  the  blast  from 
15  to  5  grins,  per  kilo.,  without  considering  the  consequent 
reduction  of  temperature  of  the  waste-gases,  ran  between 
6  and  11  ;  and  that  due  to  the  lowering  of  temperature  of 
the  waste-gases  between  3  and  15.  The  total  economy 
was  from  9  to  25  per  cent.  The  economy  of  drying  the 
blast  is  greater  the  lower  the  temperature  of  the  blast 
and  the  higher  the  original  temperature  of  the  waste 
gases.  There  being  less  fuel  charged,  the  total  volume  of 
material,  and  hence  the  volume  of  blast,  per  unit  of  pro- 
duction, is  less ;  thus  the  blowing  engine  and  stoves  can 
cope  with  a  larger  production,  and  the  furnace  yield  is 
increased.  The  temperature  in  the  melting-zone  is 
raised,  and  not  only  is  the  melting  accelerated  but  the 
silicon  is  increased  and  the  sulphur  lowered.  The  advan- 
tages are,  however,  dependent  on  local  conditions,  being 
greatest  in  the  case  of  furnaces  working  with  high  tem- 
peratures both  of  blast  and  waste-gas,  as  in  making 
ferromanganese,  ferrosilicon,  or  ferrochrome,  and  in 
places  where  the  atmosphere  is  moist. — J.  T.  D. 

Cast  iron  ;    The  magnetic  properties  of .     E.  Guinlich. 

Stahl  u.  Eisen,  1913,  33,  2133—2136.     (See  also  this  J., 

1912,  539.) 
Manganese  and  combined  or  dissolved  carbon  all  reduce 
the  permeability  of  iron.  For  dynamo-iron,  therefore, 
these  elements  should  be  kept  as  low  as  possible,  and 
silicon  should  be  present  only  in  sufficient  amount  to 
bring  about  separation  of  carbon  as  graphite.  It  is 
desirable,  after  casting,  to  anneal  and  cool  slowly.  For 
permanent  magnets,  in  which  high  coercive  strength  is 
desired,  carbon  in  solution  is  most  advantageous,  the  best 
results  being  obtained  with  C  1-2 — 1-5,  Mn  1 — 2  per  cent, 
with  little  or  no  silicon,  and  a  hardening  temperature  of 
850    to  900'  ('.— T.  St. 

Steel;    Studies  in  the  cold  flow  of .     P.   Longmnir- 

Iron  and  Steel  Inst.,  May,  1913. 
Three  annealed  steel  rods,  0-201  in..  0-214  in.  and  0-212  in. 
in  diameter,  and  containing  respectively  C  0-10,  0-48  and 
0-89  per  cent.;  Mn  0-89,  0-87  and  0-78;  Si  006,  0-058 
and  007;  S  0103,  0039  and  0035;  P  0-307,  0-050  and 
0046,  were  drawn  down  by  successive  reductions  H 
0001  i  l.  until  they  would  not  admit  of  further  cold  flow. 
The  maximum  stress  values  of  the  steels,  originally  35-98. 
4'MS  and  50-87  tons  per  sq.  in.  in  the  rod,  were  increased 
to  75-63,  90-0  and  104-0  tons,  respectively,  by  reduction 
to  a  thickness  of  0072  in.;  after  further  reduction  to 
0-024  in.  in  the  first  and  (1056  in.  in  the  second  sample, 
the  values  were  1 120  and  1000  tons  per  sq.in  respectively. 
In  the  case  of  a  steel  containing  C  0-25.  Mn  0-35,  Si  2-50, 
S  0-025,  P  0020  and  Al  0-75  per  cent.,  which  was  drawn 
down  from  4-   to  20-gauge  under  commercial  conditions 
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iih.  reduction  per  pass  varying  from  (KM  in.  to  0-006  in.), 
the  original  maximum  Btrc  •  •  ■(  60*28  was  inoreased  t" 
74  .'■  inn-  per  .|  in.  A  scries  "f  six  orucible  ataeli  oon 
taming  i  H  In  to  lii  i"  'Hi.,  ami  norma]  amount-  "( 
Mm.  Si,  S  .ui.l  I'  wore  reduced  to  25-gauge  win 
of  light  draughts  and  frequent  annealings.  Dp  to  0*26 
per  cent,  C  the  maximum  Btress  \  -  *  I .  i  ■  ■  -  ..f  the  wires  (about 

4ii  tons  per  -ij.  in.)  wen  about  double  tho E  the  annealed 

rods ;   from  0-75  per  cent,  i '  onwards  the  maximum  stress 
values  "f  tl"'  wires  (52     60  tons  per  sq.  in.)  although  nol 
differing  materially  from  thoso  of  the  r.'.l-  as  rolled,  were 
about  ."mi  |wr  cent,  greater  than  those  ..f  the  annealed  rods 
In  the  higher  carbon  ranges  tho  resistance  to  to) 
tlir  finished  wire  .i-  compared  with  that  of  the  rolled  or 

1  r.nl  was  very  marked.  Prom  »  study  of  the 
evidences  of  polishing  action  exhibited  by  the  outer 
of  drawn  wires,  the  author  is  of  opinion  that 
Beilby's  theorj  (analogy  with  tho  mobility  of  a  liquid) 
cannot  !»■  sustained,  since  the  vitreous  ur  non-crystalline 
(.■mi   i-   not    attained    by   cold   drawing   or   lulling.     As 

the  readjustment  "f  structure  by  annealing  after 
..•111  working,  it  is  pointed  out  that  the  crystals  do  not 
their  original  size  but  become  permanently  smaller 
i-  the  diameter  of  the  wire  diminishes.  The  cau 
(tracking  and  cupping  during  drawing  are  discussed  in 
-.•mi'  detail;  and,  in  connection  with  the  latter  pheno- 
MM  as  caused  by  segregation,  an  account  is  given  of 
experiments  made  with  a  number  of  composite  bars  each 
.•(  which  contained  a  core  ..f  steel  having  a  different 
composition    from    that    of    the   surrounding    metal. 

— W.  E.  F.  P. 


[Iron  and  steel.]     So-calttd  "  crystallisation  through  fatigue." 
F.  Rogers.     Iron  and  .Stool  Inst.,  Sept.,  1913. 

The  crystalline  structure  frequently  exhibited  by  wrought 

ran  or  -till  which  has  failed   in  service  by  reason  of 

repeated  stress  does  not  appear  to  bo  the  n  -ult  of  fatigue, 

in  every   case   of  such   failure   coming   under   the 

-  notice  a  fracture  "f  similar  appearance  could  be 

•  1  in  an  unfatiguod  part  of  the  metal.     Examples 

f  tho  failure  of  wrought   iron  an-   given  in  which  such 

crystalline  structures,  in  both  the  new  and  the  fatigued 

to  the  pit  sence  of  low-grade  iron  or  steel 

scrap.— W.  E.  F.  P. 


Ira*  and  steels  .  Transformations  of — — at  high  ttm- 
peratures.  K.  Honda  and  II.  Takagi.  Row  Met.,  1913, 
10.  1396—1336. 

IYre  iron,  tungsten  steel  (W  5  and  C  0-6,  per  cent.)  and 

0  14 — -1  "il.  Si  005—0-34,  Mn  0-27— 

0-010    0-051,  S  0014—0044,  Cu  0-05—0-13.  per 

•  nt.)  were  heated  and  allowed  to  cool  under  conditions 

-rmitting  observation  by  magnetometric  methods  of  the 

hanges  occurring  more  particularly  between  tho  tempera- 

nres  of  Timi     and   800c   C.     With  pure  iron,  the   trans- 

•rmation  3-m  was  found  to  correspond  to  a  small  tem- 

-rature  interval,  which,  like  that  of  y->a,  increased  with 

•  m content  ..f  the  material.     No  sensible  evolution 

occurred  during  either  of  these  transformations  in 

■f  the  steels;   but  during  the  eutectic  separation 

i  a  iron  and   the   iron-cementite   -olid  solution   (which 

1  at  a  temperature  30  — In   C.  higher  when  heating 

nan  when  cooling) the  magnetism  of  the  samples incn  ased 

ad    h.-at    was   evolved.      Recalescence    in    steels    thus 

ppears  lobe  due  to  the  separation  of  the  solid  solution 

id  not  to  the  polymorphous  transformation  d-»-a  or  y-*a. 

— W.  F..  F.  P. 


\on  ;  Rusting  of in  icaler.      \V.  A.  Bradbury,   Chem. 

News,  1913,  108  307—308. 

-   ire  described  in  support  of  the  view  that 

-  rusting  of  iron  in  water  is  due  to  dissolved  oxygen 

id  carbonic  acid.     Boiled  water  to  which  S  per  cent,  of 

^urated  solution  of  magnesium  chloride  had  been  added 

■wed  no  action  on  ir.m.  either  at  the  ordinary  tem- 

■r  boiling. — J.  T.  I). 


Oyanidation  ;   Stimta  agitation  for  —         II.  A.  Megraw. 

Kng.   and   Min.   J.,    IBIS,   96.    1161     1 164 
Thb  more  important   agitation   pi  ire  reviewed. 

Agitation  was  originally  perfori I   by  means  of  oom- 

pro.-ed  air  injected  through  portable  or  fixed  pi 
Mechanical  stirrers  were  next  introduced,  the  be  I  oi 
being  a  central  vertical  shaft  provided  with  arm-  halfway 
down  the  tank  and  winging  rods  weighted  with  iron 
suspended  from  the  lowesl  arms.  Centrifugal  pumps 
taking  away  pulp  from  the  bottom  and  throwing  il  back 
at  the  top  of  the  tank  insure  thorough  mixing.  In  another 
form  of  stirrer  the  central  -Kid  and  horizontal  arm-  are 
hollow  and  lerve  to  force  ah  through  the  liquid.  In  i lo- 
Bendryx  agitator  the  central  tube  is  rather  largo  and 
contains  a  turbine  which  forces  material  upward-  and  dis- 
charges ii  at  the  top.  Mechanical  stirring  is  dispel 
with  in  air  agitators  such  as  tin1  Pachuca  tank,  the  principle 
of  which  i-  -miliar  to  the  Hendryx,  but  the  Bow  of  pulp 
i-  a.  oomplislied  by  compressed  air.  The  working  ."-1  is 
rather  high,  and  there  is  a  tendency  for  sandy  material  to 
settle.  Iii  the  PaiTiiI  tank  the  air  discharges  are  •  < 
tangentially,  causing  a  rotary  motion.  The  Trent  agitator 
has  hollow  arm-  through  which  the  pulp  i-  forced  out  into 

the  '.ink.  thus  causing  the  arm-  to  rotate.  Tin-  l>nrr 
machine  has  a  centra]  hollow  -haft  carrying  two  inclined 
arm-  which  move  the  pulp  toward  the  lower  end  of  I  hi- 
shaft,  through  which  it  i-  taken  up  and  discharged  at  the 
top.  The  addition  of  oxidising  agente  has  been  aban- 
doned almost  everywhere  :  the  essentia]  thing  being  to 
keep  -lime  pulps  agitated. — W.  R.  S. 

MagnetiU   in  mattes  and  slags.      J.  W.  Bonnie.     Eng.  and 
Min.  J.,   1913,  96,   1213. 

The  reaction  FeS  +  10Fe2O3  =  7FeJO<+SO2  is  stated  to 
occur  in  the  roasting  of  sulphide  ores  and  probably  also 
in  blast  and  reverberatory  furnace-  (this  J.,  1913,  1111), 
while  the  reaction  3FoS  -'.".' i ,=  Fej04-f-3S02  takes  place 

\  in  pyritic  and  partial  pyritic  smelting.  Ferrous  sulphide 
reduces  both  ferric  and  magnetic  oxides  to  the  lowest 
oxide  if  the  temperature  is  sufficiently  high  ;    a  fall  in  the 

!  temperature  of  the  furnace  therefore  caiL-e-  an  increase 
in  the  quantity  of  magnetite,  and  this  has  been  observed 
repeatedly  in  practice.     Only  a  small  amount  of  magnetite 

|  is  formed  through  oxidation  of  ferrous  silicate  in  the  bla-t 
furnace ;  most  of  it  is  derived  from  the  oxidation  of 
ferrous  sulphide  below  the  temperature  of  formation  of 
ferrous  silicate.     (See  also  this  J.,   1913,  738.)— W.  R.  8. 

Zinc    smelting ;      Byproducts    in    electric .     W.     M. 

Johnson.     Eng.  and  Min.  J.,   1913.  96,  1157—1159. 

Experimental  smelting  has  been  in  progress  for  some 
year-  past  at  Hartford,  Conn..  U.S.A.  The  results  so  far 
obtained  indicate  that  electric  -melting  is  advantageous 
where  the  retort  process  fail-,  i....  with  complex  sulphide 
ores.  The  cost  of  roasting  is  reduced,  as  the  object  is  to 
leave  enough  sulphur  in  the  ore  to  combine  with  the 
copper  and  iron.  Besides  spelter  the  process  yields 
copper  matte  and  lead  bullion  containing  the  gold  and 
silver.     The  slag  produced  is  extremely   poor  in   values. 

— W.  R.  S. 


metallurgical  furnacts. 
S..C.   of  \V.   Pennsylvania, 


Pulverised  coal;    Use  of - 

J.    Lord.      Proc.    Engineers' 

1913.  29,  3G3— 417. 
The  c.al  (-lack)  employed  for  puddling-,  heating-,  and 
other  furnaces  al  the  works  of  the  American  Iron  and 
Steel  Manufacturing  Co.,  Lebanon,  I'a..  contains  11 
per  cent,  of  moisture,  33-2  of  volatile  matter  and  9-6  of 
ash.  After  being  dried,  it  is  ground  in  horizontal  (tube) 
or  upright  mill-  until  96  ]>er  cent,  will  pass  through  a  - 
of  100  meshes  per  sq.  in.  (over  80  per  cent,  of  the  product 
will  pa--  through  a  sieve  ..f  2im  meshes  per  sq.  in.)  and 
conveved  through  pipes  to  the  storage  tanks  of  the 
respective  furnaces,  to  which  it  i-  subsequently  delivered 
at  a  uniform  rale,  and  under  an  air-pressure  of  about 
1  16  lb.  per  sq.  in.  at  tho  furnace  month,  by  means  of  an 
adjustable  "  burner "  "f  the  screw-conveyer  type;  a 
low  air-pressure  i-  employed  to  minimise  tho  destructive 
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effects  •>£  the  projected  fuel  upon  the  interior  of  the 
furnace.  The  coal  should  contain  at  least  30  per  cent, 
of  volatile  matter  and  not  more  than  0-5  of  moisture  or  1 
of  sulphur  ;  the  bulk  of  the  ash  i.s  either  deposited  at  the 
bases  of  the  stacks  or  collected  in  the  latter  by  means  of 
suction- fans ;  the  furnace  charges  are  not  adversely 
afeeted  by  the  small  amounts  of  ash  which  settle  upon 
them.  The  average  cost  of  preparing  and  delivering  the 
fuel  to  the  furnaces  did  not  exceed  50  cents  (2s.  Id.) 
pjr  ton  of  pulverised  coal  produced  in  1912.  In  four 
furnace <  employed  for  the  production  of  high-grade 
puddled  bar  from  grey  forge  pig  iron,  the  maximum 
and  minimum  consumptions  of  pulverised  coal  per  ton  of 
puddled  bar  were  respectively  1472  and  1169  lb.  over 
a  period  of  two  months  ;  during  the  same  period,  the 
maximum  and  minimum  amounts  of  fuel  required  for  heat- 
ing iron  piles  for  rolling  were  570  and  516  lb.,  respectively, 
per  gross  ton  of  rolled  bars.  In  discussion  W.  A.  Evans 
stated  that  danger  arising  from  explosion  or  spontaneous 
combustion  of  dry.  powdered  coal,  could  be  avoided  by 
keeping  the  material  in  motion  and  not  allowing  it  to 
remain  in  the  storage-bins  for  longer  than  a  week.  Owing 
to  the  volume  of  flame  produced,  furnaces  for  pulverised 
coal  require  about  4  times  as  much  combustion-space  as 
ordinary  grate  furnaces,  and  this  should  be  entirely  free 
from  metallic  cooling  surfaces.  Ash  trouble  may  be 
minimised  by  the  use  of  high-grade  coal,  by  employing  a 
bed  of  cinders  in  the  combustion  chamber,  and  by  regulat- 
ing the  temperature  of  the  flues  to  prevent  deposition 
of  slag ;  chequer-work  Is  considered  unsuitable  for  this 
method  of  firing.  The  use  of  powdered  coal  is  stated 
to  be  more  economical  than  that  of  producer-gas  or  oil 
tj  the  extent  of  about  25  per  cent,  in  the  former,  and 
probably  much  more  in  the  latter,  case. — W.  E.  F.  P. 


Sodium  amalgam   and  Water;    hilt  ruction  of .      H.  B. 

Baker  and  L.  H.  Parker.  Action  of  variously  trealti 
waters  on  sodium  amalgam.  L.  H.  Parker,  t'hem.  Soe. 
Trans.,  1913,  103,  2060—2073. 

Water  condensed  from  steam  which  had  been  passed 
through  a  red-hot  tube  was  found  to  act  with  a  strikingly 
slower  velocity  on  sodium  amalgam  than  did  ordinary 
distilled  water.  The  activity  of  ordinary  water  was 
probably  due  to  the  presence  of  traces  of  hydrogen  peroxide, 
which  passed  over  during  distillation  but  were  destroyed 
by  superheating  the  steam.  Water  which  had  been 
exposed  in  sealed  Jena-glass  flasks  to  the  action  of  metals 
(copper,  silver,  platinum,  mercury,  and  aluminium) 
exhibited  increased  activity  towards  sodium  amalgam. 
especially  in  the  case  of  aluminium.  It  is  suggested  that 
during  the  prolonged  contact  of  the  metals  with  water 
and  dissolved  oxygen  a  small  amount  of  hydrogen  peroxide 
was  formed,  although  not  detectable  by  the  ordinary 
colour  tests.  The  activity  of  water  which  had  been 
exposed  to  radium  bromide  (a  treatment  known  to  trans- 
form the  water  partially  into  hydrogen  peroxide)  was  in 
every  case  greater  than  that  of  the  same  water  untreated. 

— F.  Sodn. 


Mineral  production  of  tin  United  Kingdom  in  1912.     Board 
of  Trade  J.,  Jan.  8,   1914.     [T.R.] 

The  following  table,  showing  the  quantity  and  value 
(definitive  figures)  of  the  minerals  produced  in  the  United 
Kingdom  in  1912,  as  compared  with  1911,  is  taken  from 
the  General  Report  with  Statistics  on  Mines  and  Quarries, 
1912,  Part  III. 


1911. 

1912. 

Description  of  Mineral, 

Quantity. 

Value  at  the 
Mines  and 
Quarries. 

Quantity. 

Value  at  the 
Mines  anil 
Quarries. 

Tons. 
10,516 
1,170 

2,144 

44,118 

6,007 

2,700 

4,884,020 

71.577 

13,835,038 

271.8ill.S99 

3.135 

127 

55,231 

2,752 

2,275,177 

276,684 

6,524,696 

15,519,424* 

10,114 

23,910 

120 

12,183,355 

1,987 

25,335 

221,400 

14.585 

3.116,803 

2.082,688 

4,(144,907 

125,125 

5,869 

7,748 

67 

206 
17,652 

£ 

1,051 

1,290 

14.413 

40,386 

1.294 

540 

199,573 

14,074 

1,758,466 

110,783,682 

14,620 

3,548 

18,941 

992 

172.214 

104,221 

1,241.967 

4,035.893 

4,237 

219.314 

60 

1,268,863 

3,997 

8.748 

Not  stated 

13.732 

857,120 

601,324 

1,194,420 

1. 050.667 

4.400 

837,957 

Not  stated 

24,629t 

82,690 

Tuns. 

11,258 

2,450 

2,194 

45,377 

5,790 

3.340 

4,285,412 

74,718 

12,808,950 

260.416,338 

1,787 

146 

62 

47,246 

170 

2,191,451 

285,291 

0,638,215 

13.790,391* 

10,522 

25,409 

62 

11,500,660 

4,170 

29,962 

161.200 

13,947 

3,184s826 

2.122,250 

3.839,567 

383,422 

8 

19, 370 

8,166 

42 

193 

17.704 

£ 
1,155 

2,049 

17,901 

39,430 

1.414 

835 

190,799 

13,426 

1,633.736 

117,921,123 

12.985 

6,404 

62 

17,263 

4,784 

167,6411 

110.591 

1,210,418 

3.763,837 

4,324 

295,614 

31 

Limestone  (other  than  Chalk)    

1,206,1 

3.371 

11.317 

Not  stated 

13.661 

765,738 

577,-17:: 

1,132.391 

972,8 

2 

15,0a 

1.012.21* 

Not  stated 

16,871 

— 

124,579,313 

— 

131,220,85: 

•Exclusive  of  372  tons  in  191 1  and  431  tons  in  1912  of  micaceous  iron  ore  used  for  paint,  and  placed  under  the  heading  "Ochre,  iiiuIkt.  el 
+  Value  of  251  tons  only  for  1911  and  of  about   192J  tons  only  for  1912. 
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Tli*  increase  in  the  total  value  of  the  mineral 
during  the  year  i-  mainly  accounted  for  by  tli"  in 
>«lui-  oi  coal,  tin-  average  price  "f  coal  being  Be    0-68  I 
pat  ton  in  1912,  a-  compared  with  8s.  L-79d,  in  1011. 

I  hi'  quantity  o£  coal  exported,  exclusive  oi  coke  and 
manuf actured  fuel  and  of  coal  shipped  for  the  use  oi 
steamers  engaged  in  foreign  trade,  was  64,444,396  tons. 

■ ived  over  10  million   tons,  Italy  over  9  million 

Ian*,  Germany  over  8  million  tons,   Russia  and  Swedes 
amah  over  l  million  ions.  Spain  nearly  3)  million,  Argentina 
;>    million,    Egypt     nearly   3    million.     Denmark 
million,  and   Norway  and  the  Netherlands  each 
.    million.     Adding    the    3,107,140    tons    exported 
>n  tin-   form    of   coke   and    manufactured    fuel,   and  the 
18.S91.370   tons    Bhippcd    for    the  use    of    British    and 
foreign    steamers    engaged     in    foreign    trade,    the   total 
qaantitj   of  coal  which  left   the  country  was    86,842,905 
t  87,081,382  tons  in  1911.     The  amount  of 
remaining  for  home  consumption  was  174,573,433  ton-. 
J23   tons   per   head   of  the   population;    35,322,147 
were  used  in  the  manufacture  "1  i  »ke  nnd  hriqui  ttes, 
iml   17,997,854  tons  in  the  Mast   furnaces  for  the  manu- 
facture  of    pig   iron,    a.s    against     36,096,857    tons    and 
-  191    tons,   respectively,   in   the    previous  year. 
The   iron    ore    raised    in    the  United  Kingdom  yielded 
1,451,636  tons  of  iron,  or  more  than  one  half  of  the  total 
quantity  of  pig  iron  made  in  this  country. 


/     import*     and     export*  ;       British  — 
Pickering,  Jan.,  1914.     [T.R.] 


A.     S. 


Imports. 


Exports. 


1913 

it  ti 

IB10 

1909 
1907 

191V. 


Bottles. 
15,348 
47,281 
46,547 
44,595 
4:;, 16:1 
39,448 
34,034 


Bottles. 
26,815 
32,240 

24,748 
22,050 

^9.46.'. 
21,330 


imated  consumption   in   the   United  Kingdom   is 
14.000  bottles  per  annum. 

Metals ;   New  apparatus  for  the  pulverisation  (atomisalion) 

' .     (Schoop    process.)     V.    Bernard.     Rev.    Met., 

10,  1377  —  1382. 

portable  apparatus  ("pistol-syringe")  for  simul- 
iv  producing  a  tine  spray  of  fused  metal,  alloy, 
lass  or  enamel  and  projecting  the  same  continuously 
ipon  any  suitable  surface.  The  metal,  etc..  in  the  form 
f  wire,  is  automatically  fed — at  a  rate  depending  upon  its 
usihility — into  an  oxy -coal-gas  or  similar  flame,  and, 
s  melted,  is  atomised  and  projected  by  means  of  com- 
ressed  air.  It  is  stated  that  1  kilo,  of  copper  (or  brass), 
inc.  aluminium  or  lead  may  be  atomised  and  redeposited 
•  this  means  at  a  total  cost,  including  metal,  of  7-75. 
80,  9-50  or  1-40  fr.  (Gs.  2d..  3s..  7-.  &|d.,  or  Is.  Hd.), 
■spcctively.    the    time    occupied    Wing    about    30    mins. 

copper  or  brass  and  about  20  for  line— W.  E.  F.  P. 

num.-     Alloys    of with    silicon    and    bismuth.     R. 

i  gel  Z.  anorg.  Chem.,  1913.  84,  323—330. 
t  <  u  heat  is  evolved  in  the  production  of  the  alloys  oi 
rium  with  both  silicon  and  bismuth,  and  the  reactive 
iture  of  the  fused  products  has  rendered  thermal  investi- 
Vtion  difficult.  Cerium  and  silicon  form  at  least  one 
impound,  probably  of  the  formula  OeSi,  and  an  eutectic 
ntaining  47  per  cent.  Si  (in.pt.  1240°  C).  The  alloys  are 
•rd  and  brittle,  and  stable  in  the  air.  At  very  high 
mperatures  cerium,  like  magnesium,  attacks  silica  and 
rcelain.  Cerium  forms  with  bismuth  the  compounds, 
Ce,,  Bi,Ce„  BiCe,  and  Bi.Ce,  the  melting  points  of  which, 
.e  those  of  cerium-aluminium  compounds  (this  J.,  1912, 
5),  are  remarkably  high,  that  of  the  compound,  Bi,Ce„ 
mg  approximately  1630°  C.  The  bismuth  alloys  slowly 
ell  up  and  disintegrate  in  air,  the  moisture  accelerating 
dation,  especially  with   those  containing   25 — 75  per 


cent.  Bi,  which  may  become  boated  to  visible  oombustion; 
dilute  acids  an. ok  the  alloyt  readily,     Hardneai  reach) 
i  maximnm  with  the  compound.  Bi,Ce„  Eoi  which 
between  G  and  6  on  Mohs'  soalc.     I-'.  Sodn. 


It-covered  cast  iron,  a  nea  structural  m 
Emporger.     Sei    IV 


\  on 


Fractionation  of  alloyt  and  minerals  in  th.  electric  n 
furnace,    Fletcher.     8a    XXIII. 


Patents. 


Iron 


Purification  or  extraction  of .     G.  H.  Benjamin, 

New  York.     Big.  Pat.  27,968,  Dec.   1.  1912. 

Si  U.S.  Pat.  1,051,065  of  1913 ;  this  J.,  1913,  108.  The 
iron  may  be  refined  in  one  electric  furnace  and  then 
transferred  to  another  electric  furnace,  heated  to  a  lower 
temperature,  in  which  the  oi  ingredients  arc  added. 

Magnesia  may  be  added  to  combine  with  the  nitrogen  in 
the  charge,  and  compounds  may  also  be  used  to  facilitate 
the  combination  or  uniform  mixing  of  the  iron  with  the 
added  materials.— T.  F.  B. 

iron;   Method  for  removing  sulphur  from .    \V.  K. 

Prince.  Elizabeth;  N.J.     I   S.   Pat.   1,081,403,  Dec.   16, 

1913. 

M  uro  \m  si:  Is  added  to  the  east  iron  in  the  ladle  and  the 
metal  is  then  treated  with  an  oxidising  agent,  e.g..  air, 
to  oxidise  part  of  the  manganese,  anil  agitated  to  accelerate 
the  combination  of  manganese  and  manganese  oxide  with 
the  sulphur  and  the  separation  of  manganese  sulphide  and 
oxide  from  the  charge. — A.  S. 


Milhnd  of   utilising . 

Pa.     U.S.  "Pat.    1,081.921, 


Iron     blastfurnace    flue-dust; 

R.    Baggaley,    Pittsburgh, 

Dec.   16,   1913. 

MoLTKN  iron  or  steel  is  run  into  a  receiving  vessel,  ar.d  at 
the  same  time  flue-dust  and  fines  from  iron  blast-furnaces 
are  introduced  in  such  manner  as  to  cause  them  to  be 
enveloped  by,  and  thoroughly  mingled  with,  the  molten 
metal. — T.  St. 

Iron  ores  and  blast-furnace  dust  ;  Agglomeration  nf into 

briquettes.     W.  Mathesius.     Fr.  Pat.  460,054,  July  10, 

1913.  Under  Int.  Cony.,  duly  10,  1912. 
A  MiXTlTSE  of  very  basic  alumino  silicates  (3  mols.)  and 
ferrous  hydroxide  (1  mol.)  is  moistened  with  hot  water, 
mixed  with  the  ores  or  dust,  and  formed  into  briquette-. 
Betting  takes  place  in  a  few  hours,  1  to  2  per  cent,  of  the 
alumino-silicates  being  required.  Powdered  lime  may  be 
used  in  place  of  the  alumino-silicates,  but  it  must  1«- 
pulverised  in  the  moist  state  with  the  proper  amount  of 
ferrous  hydroxide  at  a  high  temperature.  The  agglutinant 
formed  as  described  melts  above  1500°  C,  but  by  the 
addition  of  relatively  small  quantities  of  magnesium  oxide, 
strontium  oxide,  barium  oxide,  titanic  oxide,  etc.,  the 
melting  point  may  be  reduced  to  1000°  to  1100°  C— T.  St. 

■Steel  .'    Melt  or  compound  for  use  in  the  hardening  or  tem- 
pering of .     S.  N.  and  E.  R.  Brays  haw,  Mam  heeler. 

Eng.  Pat.  22,107.  Oct.  2.  1913. 
The  substance,  which  is  stated  to  be  very  fluid  at  130° 
— 140c  C.  and  practically  unaffected  by  heating  to  700'  I '., 
is  composed  of  the  nitrates  and  nitrites  of  sodium  and 
potassium  in  equiniolecular  proportions,  and  may  also 
contain  similar  compounds  of  Uthium  or  alkaline-earth 
metals.— W.  E.  F.  P. 

Steel  ■     Art    of    manufacturing .     G.    H.    Benjamin, 

New  York.  U.S.  Pat.  1,080,807,  Dec.  9,  1913. 
Molten  bessemerised  iron  from  which  carbon.phosphorus, 
and  silicon  have  been  partially  removed,  is  fed  on  to  a 
heated  hearth,  a  basic  flux  added,  and  the  charge  heated 
by  gas  and  air.  The  slag  is  separated,  and  the  hearth, 
together  with  the  iron,  is  removed  from  the  first  atmos- 
phere, lime  is  added,  and  the  charge  is  heated  electrically 
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to  a  temperature  sufficiently  high  to  bring  about  combina- 
tion of  the  remaining  carbon,  phosphorus,  and  silicon,  with 
the  lime.  After  the  slag  has  been  removed,  the  hearth  and 
iron  are  again  moved  into  a  reducing  heating  atmosphere, 
the  necessary  carbon  added,  and  the  resulting  steel 
tapped.— T.  St. 

Steel ;    Purifying .     E.  Humbert,  South  Chicago,  111. 

U.S.  Pat.  1,081,532,  Dec.  16,  1913. 

A  mixture  of  silica  sand,  10  to  30  per  cent.,  and  lime,  70 
to  90  per  cent.,  is  melted,  and  carbon  is  added  to  the 
extent  of  10  to  30  per  cent,  of  the  total  lime  and  sand. 
The  molten  steel  is  poured  into  a  finishing  vessel  upon 
the  melted  mixture,  so  as  to  convert  silicates  of  manganese 
and  iron  into  a  readily  fusible  calcium  silicate. — B.  N. 

Zinc  ores;    Reduction  of in  the  electric  furnace.     W. 

McA.    Johnson,    Hartford,    Conn.    U.S.A.     Eng.    Pat. 
27.881,  Dec.  3,  1912.     Under  Int.  Conv.,  Oct.  17,  1912. 

Complex  zinc  ores  are  roasted  at  a  temperature  not 
exceeding  1000°  C,  then  intimately  mixed  with  15  to  20 
per  cent,  of  soft  coal  and  the  necessary  fluxes,  and  subjected 
to  a  preheating,  with  stirring,  at  a  temperature  of  800° 
to  950°  C.  All  remaining  sulphates  are  thus  reduced 
to  sulphides,  and  iron  and  copper  oxides  are  reduced  to 
metal.  While  still  hot,  the  charge  is  transferred  to  an 
electric  furnace,  where  a  matte  of  iron  and  copper  sulphides 
is  formed,  and  sinks  to  the  bottom  of  the  charge,  taking 
with  it  all  the  sulphur.  On  their  way  to  the  condenser 
the  zinc  vapours  pass  through  a  deoxidising  body  of 
carbon.  The  zinc.being  thus  freed  from  sulphur  and  oxygen, 
condenses  to  a  liquid  and  the  formation,  of  "  blue  powder  " 
is  avoided.  The  temperature  of  the  charge  in  the  electric 
furnace  must  be  kept  sufficiently  low  to  prevent  the 
liberation  of  sulphur  from  the  matte,  or  the  formation  of 
carbon  bisulphide,  and  the  charge  should  be  so  proportioned 
that  the  amount  of  iron  and  copper  is  from  5  to  7  times 
tfcat  of  the  sulphur. — T.  St. 

{Smelting    iwlalile    metals ;    Electrically  .      W.    McA. 

Johnson,  Hartford,  Conn.     U.S.  Pat.  l,0SO,912,  Dec.  9, 

1913. 
The  charge,  which  contains  a  reducing  agent,  and  is 
proportioned  to  yield  a  fusible  slag  which  forms  a  molten 
electrode,  is  progressively  heated  in  the  absence  of  air.  by 
passing  an  electric  current  through  the  charge,  the  evolved 
metallic  vapours  and  the  electrode.  The  volatile  reaction 
products  are  conducted  tlirough  the  charge,  thereby 
progressively  cooling  it,  and  also  into  contact  with 
carbon  at  a  temperature  which  gives  maximum  reduction, 
the  carbon  being  continuously  replaced.  The  volatile 
metal  is  condensed  apart  from  the  charge. — B,  N, 

Zinc-furnace   with   integral   condenser  ;    Electric .     J. 

Thomson,  New  York,      U.S.  Pats,  1,080,863  to  1,080,866, 
Dec,  9,  1913. 

(1)  The  furnace  oomprises  a  reaction  chamber,  with  walls 
provided  with  a  number  of  side  openings  extending  out. 
wards,  and  leading  into  a  oondenser  composed  of  vertical 
spaces  or  galleries,  and  the  produots  of  the  reaction  pass 
through  these  in  a  downward,  or  a  downward  and  then 
upward  direction  to  side  openings  in  the  outer  walls 
leading  to  the  atmosphere.  An  underlying  receptacle 
receives  the  products  of  the  reaction  from  the  condenser. 
The  furnace  is  provided  with  a  horizontal  carbon  resister 
in  contact  with  the  inner  ends  of  a  number  of  carbon 
terminal  members,  the  outer  ends  of  which  are  located  in 
the  furnace  walls,  in  contact  with  two  sets  of  metallic 
strips  extending  through  the  walls  of  the  furnace.  (2)  A 
rod  resister,  resting  on  side  supports,  is  used,  the  lower 
surface  being  exposed  to  an  underlying  trough  or  sump ; 
the  upper  and  side  surfaces  are  encased  within  the  charging 
material.  The  furnace  is  provided  with  outer  walls, 
forming  a  gallery  or  galleries  extending  along  the  outer 
side  or  sides,  with  ports  in  the  walls  in  axial  alignment 
with  corresponding  ports  in  the  resister  support  or  sup- 
ports. (3)  The  carbon  resister  bed  is  supported  on  spaced 
grate   bars  arranged   above  a  sump,   and   the  resister  is 


retained  in  place  by  walls  provided  with  openings  leading 
the  gases  to  the  condensers  on  opposite  sides  of  the  resister. 
The  top  portion  of  the  openings  are  below  the  top  of  the 
adjacent  resister,  and  the  lower  portion  of  the  openings 
communicate  with  the  space  between  the  grate  bars,  so 
that  any  fumes  passing  through  the  resister  to  the  space 
between  the  grate  bars  can  flow  directly  through  the 
openings  to  the  condensers.  (4)  The  carbon  resister,  in 
the  form  of  a  reaction  bed,  is  supported  on  a  grate  formed 
of  rods,  with  an  underlying  carbon  filter  bed,  and  the  grate 
is  of  lesser  electrical  conductivity  than  the  carbon  above 
and  below.  (5)  The  lower  surface  of  the  carbon  resister 
rests  on  a  grate,  and  the  side  surfaces  are  retained  by 
spaced  rods.  The  resister  and  rods  are  embedded  in  a 
charge  of  the  reacting  material,  and  the  reaction  occurs 
primarily  along  the  vertical  sides  of  the  resister  by  means 
of  conducted  or  radiated  heat  or  by  both. — B.  N. 

Zinc  ;    Method  and  furnace  for  the  extraction  in  a  vat  uttli 

of   metallic from  zinc   ores.     E.    Herter.     Fr.    Pat. 

460,40-t,  July  15,  1913.     Under  Int.  Conv.,  July  15,  1912. 

Zinc  oxide  is  reduced  at  about  1500°  C.  with  carbon  in 
a  vacuum  furnace  heated  internally  by  an  electric  current. 
The  vapours  may  be  allowed  to  condense  in  the  furnace 
or  may  be  drawn  into  a  condensing  chamber  maintained 
at  500°  C.  The  zinc  vapours  thus  condense  almost  com- 
pletely into  molten  zinc. — T.  St. 

Zinc  ;     Method    of    extracting ,  from    ores,    especially 

those  containing  lead.  Minerals  Products  Ltd.,  and 
H.  C.  Woltereck.  Fr.  Pat.  460,233,  July  10,  1913. 
Under  Int.  Conv.,  July  11,  1912. 

The  crushed,  roasted  ore  is  treated,  at  atmospheric 
pressure,  with  a  boiling  solution  of  ferrous  sulphate  by 
which,  it  is  claimed,  zinc  oxide  is  converted  into  sulphate 
according  to  the  equation  :  ZnO+FeS04+H,0= 
ZnSO,+Fe(OH),.— W.  E.  F.  P. 

Metal  colloids  ;  Production  of .     H.   Crookes  and  L. 

Stroud,  London.     Eng.   Pat.   28,776,  Dec.    13,   1912. 

Metal  colloids  are  obtained,  it  is  claimed,  without  the 
use  of  sodium  chloride,  by  the  addition  of  a  very  dilute 
solution  of  the  metal  salt  (about  1  part  of  metal  in  1000 
of  solution)  to  a  solution  of  peptone  ;  and  are  rendered 
permanent  by  adding  about  0-1  per  cent,  of  phenol  to  thr 
mixture.  For  the  preparation  of  silver  and  iron  colloids, 
the  solutions  of  peptone  employed  contain  about  300  and 
150  grains  per  quart,  respectively,—™,'.  E.  F.  P. 

Solder.     J.   and   E.    Wilkins,   and  J,   G,   Morris,   Linden, 
Eng.  Pat,  29,239,  Dec,  19,  1912, 

A  bolder,  for  aluminium,  composed  of  Zn  5 — 5i  and 
Sn  8,  parts  by  weight —W.  E,  F.  P, 


Soldering  composition,    M.  and  E,  Richardson,  London, 
Eng.  Pat.  23,077,  Oot,  13,  1913. 

The  solder   (for  aluminium,   etc.),   oonsists   of  Sn  58'6, 
Zn  234  and  Pb  176,  parts  by  weight,— W.  E,  F.  P, 

Metals  or  metallic  alloys ;  Salicylate  electrolytes  for  use  in 

the  electrolytic  deposition  of .     P.  Marino,  London. 

Eng.  Pat.  28,953,  Dec.  16,  1912. 
The  metal  or  metals  to  be  deposited  may  be  present  ir 
the  electrolyte  either  as  the  salicylate  or  other  salt.  Th< 
other  ingredients  are  ammonium,  potassium  or  sodiuir 
salicylate,  equal  in  amount  to  the  weight  of  the  metallic 
salt,  and  from  5  to  10  grms.  of  sulphosalicylic  acid  fo' 
each  litre  of  water.  The  bath  is  rendered  alkaline  b? 
addition  of  ammonia.  A  current  density  of  0-3  to  0-i 
ampere  per  sq.  dcm.  of  area  of  the  article  to  be  covered 
is  nsed,  and  the  electrolyte  is  agitated  continuously  '' 
heated.  Cyanide  or  thiocyanate  of  potassium  may  1' 
added  to  the  electrolyte,  the  precipitate  which  is  forme 
being  dissolved  and  added  to  the  bath. — T.  St. 
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[Copper-nickel]  Alloy,  New  metal-  .  ('.  K.  Itonk- 
hoase,  London,  and  M.  H.  Denton,  Sheffield.  En  l  • 
1819,  Jan.  -'I'.  1913. 

\     white  metal     a  <m\ d  "f  Cn  4n.  Ni  U,  v.n  5,  Pb  1 

and  Sn  2j.  part-  by  weight.     The  alloy     which  i-  Btated 
to  resemble  Bilver  in  appearance     is  prepared  by  melting 
i  hi>  nickel  under  a  flux  "l  white  glass,  adding  half  the  copper 
gradually  and  the  remainder  in  hulk,  then  'ho  /.in. 
finally  the  tin  and  lead  together.     W.  E.  P.  P. 

Vickd-eopper  alloys.     P.   •!     V    Douglass,    Halifax,   Nova 
Pat.   8331,    April   9,    1918. 

Claim  is  made  for  alloys  composed  "f  Ni  67,  Cu  33, 
ferromanganose  2  8,  Al  .">  and  Sn  ti  — 10,  part-  by  weight  ; 
ami  Ni  ii7.  i  u  33,  ferro-silicon  (.">.">  per  ccnt.'Si)  r> — 15 
and  Cr  1 — 8,  parte  by  weigh!  :  to  cither  oi  which  3 — 5 
l«-r  cent.  W  may  be  added.  The  alloys  an-  stated  to  be 
hard,  tough,  incorrodible  ami  suitable  for  the  manufacture 
itting  tools.— W.  E.  F.  P. 

[Tungsten.]       Wire      drawing      [;      Lubricant    for ]. 

British   Thomson-Houston   Co.,   Ltd.,   London.     From 
lectady,  NY..  U.S.A.     Eng. 
Pat.  2001,  Jan.  24.  1013. 

K"K  use  more  particularly  in  the  hot  drawing  "f  tungsten 
wire,  olaim  i-  made  for  a  lubricant  i  omposed  "f  an  aqueous 
suspension  of  finely  divided  graphite  {e.g.  "aquadag") 
containing  sufficient  organic  binding  material  {e.g.  glucose) 
'ho  graphite  to  adhere  firmly  to  the  wire  on 
heating.  — W.  HI'.  P. 

Tungsten  ore*;    Process  of  trraling .     F.   M.    Beckct, 

i  i  Falls,  NY.  Assignor  to  Electro  Metal!' 
Co.,   New   York.       U.S.    Pats.    1,081,566  and   1,081.571, 

Dee.  16,  1013. 
(1)  Ores  of  the  iron  tungstate  type  are  heated  and  then 
treated  with  an  acid  reagent,  •  .</..  sulphuric  acid,  under 
sueh  conditions  that  the  ratio  of  tungsten  to  phosphorus 
in  the  ore  is  increased.  (2)  A  low-phosphorus  manganese- 
bearing  ore  of  the  iron  t  ungstate  tyi>e.  after  being  partially 
reduced,  is  treated  so  as  to  increase  the  ratio  of  tungsten  | 
to  manganese  in  the  product,  and  then  the  reduction  is 
aompfeted,     A  S 

and   alloy*   thereof;     Mil  hod  of  preparing . 

I'M.  He.  ket.  Niagara  Falls.  N.Y..  Assignor  to' Electro 
Metallurgical  Co.,  New  Sork.  U.S.  Pats.  1,081,567, 
I  oS  1,568,  and  1.081.570,  Dec.  16,  1913. 

(I)  Ori'de  ferret  ungsten  is  subjected  to  an  osiJ 
roast  and  the  product  is  treated  so  as  to  remove  phosphoru- 
and  increase  the  tungsten-content,  and  then  reduced.  (2) 
Crude  ferrot  ting-ten  is  subjected  to  an  oxidising  roast,  the 
resulting  oxide  reduced  without  substantia]  fusion  of  the 
reduced  product,  and  the  latter  treated  with  acid  to 
remove  phosphorus  or  iron  and  phosphorus,  and  increase 
the  tungsten-content.  (3)  Phosphorus- bearing  ores  of  the 
iron  tungstate  type  are  partially  reduced,  treated  so  as  to 
increase  the  ratio  of  tungsten  to  phosphorus  in  the  product, 
and  then  the  roduotion  completed. — A.  S. 

Ttrrotunqsten  ;   Method  of  dephosphorising .      F.    M. 

Beeket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.,  New  York.  U.S.  Pat.  1,081,569, 
Dec.  16,  1913. 

Subdivided  solid  ferrotungsten  is  fed  to  the  surface  of  a 
molten  basic  oxidising  bath,  containing  an  oxygen  com- 
pound of  tungsten,  and  kept  at  a  temperature  near  to  or 
above  the  fusing  point  of  the  ferrotungsten. — A.  S. 

Ores  and  other  material  :    Lixiviating  apparatus  for . 

C.  Robinson.  Mount  Vernon,  N.Y.,  U.S.A.  Erg.  Pat. 
2805,  Feb.  3,  1913. 

Long  rectangular  tanks  are  divided  by  partitions  into 
series  of  receptacles  with  pyramidal  hopper-like  bottoms. 
In  each  receptacle  is  a  central  vertical  tube  open  at  both 
ends  and  provided  at  the  top  with  a  deflecting  hood, 
secured  to   the   bottom  of  each  receptacle  is   a  nozzle 


connei  ted  bj   i  pipe  «iili  an  .ur  manifold  winch  is  common 
the  receptacles  in  one  tank.     Each  noule  is  provided 
with  an  inclined  valve  seat,  and  a  oonoidal  valve  clo 

.red   to  the  valve  closure  serves 

to  hold  the  latter  in  a  vertical  ,  md  tends  by  its 

weight  to  keep  the  valve  da  ea  Ore  palp  with  jolvent 
liquid   i-   fed  continuously  into   the  Made  of  a 

cries,  and  by  means  of  air  driven  under  pressure  through 
the  nOEzli  l  and  conveyed  up  the  central  pipe*, 

at    the    top   of   which    ii    I  i    t.  u.inl-.   and 

passes  along  shi  Ivt  by  gravity  to  the  next  receptacle,  in 
each  case.  Particles  of  pulp  are  thus  continuously  brought 
intc  contact  with  fresh  portions  of  the  solvent  liquid. 

— T.  St. 

Magnetic  mparalor.  H.  J.  H.  Nathorst,  GeUivare  Malm- 
fait.  S«eden.  Eng.  Pat.  12,3tis.  Hay  27,  1913.  I'nder 
Int.  Con  v.,  June  4,  1912. 

A  cviiMiBii  it.  il r 1 1 ni  rotates  about  stationary  magnetic 
poles,  which  are  consecutively  of  different  polarity,  the 
core  of  each  of  the  two  outermost  poles  having  a  lesser 
cross-section  than  tho  core  of  the  nearest  inner  pole.  There 
may  be  four  poles,  the  two  inner  poles  being  similarly  mag- 
net i-ed,  and  their  combined  cross-section  greater  than  that 
of  either  of  the  cores  of  the  outer  poles.  The  flux  of 
lines  of  force  thus  formed  gives  the  separator  a  good  power 
of  separation.—  T    S 

Furnace  ;      Electrical     reduction .     R.     E.     Frickey, 

Beroult,   CaL,    Assignor   to    Noble   Electric  Ste. 
S.m  Francisco.  Cal.       U.S.  Pat.  l.OMI.sJ'.  Dee.  9,  1013. 

The  furnace  is  of  the  long  and  narrow  ty[»\  and  comprises 
a  crucible  with  a  number  of  feed  stacks  through  which 
charge-  if  ore  are  fed.  A  pair  of  end  electrode-,  and  a 
number  of  middle  electrode-,  -paced  apart  and  arranged 
in  a  row,  extend  in  a  downward  direction  through  the 
conducting  charge  into  the  crucible.  The  electrodes  are 
connected  with  a  number  of  transformers,  the  primary 
circuits  of  which  are  connected  with  a  three-phase  system 
in  -uch  a  manner  that  the  phase  angle  is  60°  between 
voltages  supplied  to  adjacent  pairs  of  electrodes,  and  so 
that  a  concentrated  zone  of  energy  is  produced  under  the 
central  electrodes. — B.   N. 

Seducing  compounds  ;    Apparatus  for .     H  Niewerth, 

Berlin,  Germany.  U.S.  Pat.  1,081,287,  Dec.  9,  1913. 
The  material  is  contained  in  a  dosed  vertical  shaft,  con- 
nected with  tin  i  inclined  auxiliary  -hafts  containing  carbon, 
one  near  the  top  and  the  other  near  the  bottom.  The  upper 
•  I  ut  i  rends  of  the  two  auxiliary  shafts  are  in  communication, 
and  means  are  provided  to  admit  air  to  the  shafts,  and  to 
cause  a  circulation  through  the  shafts  in  either  direction 
oi  the  air  and  products  of  combustion, — T,  St. 

[Cyanide]  Solutions;  Method  of  aerating—^-.  W.  E, 
Darrow,  Amador  Citv,  Cal.  U.S.  Pat.  1,081,436,  Dec.  16, 
1913. 
Cyanide  solution  is  formed  into  a  film  by  allowing  it  to 
descend  a  tower  filled  with  solid  fragments,  and  air  is 
admitted  under  pressure,  with  the  solution,  at  the  top  of  the 
tower. — T.  St. 

Ores  ;     Process    of   treating for   separating   precious 

metals.  D.  C.  Reinohl,  Washington,  D.C.  U.S.  Pat. 
1,081,514,  Dec.  16,  1913. 
PrLVEMSED  ore  is  saturated  with  a  cyanide  solution,  and 
the  pulp  is  heated  and  agitated  in  the  presence  of  the 
atmosphere,  and  the  strength  of  the  solution  augmented 
progressively.  — T.  St. 

Combined  ■ 
Pat.  1,081,515, 
Dec.  16.  1913. 

A  '  YLISDRK" al  tank  with  a  converging  bottom  contains 
an  inner  similarly  shaped  filtering  vessel,  for  the  separation 
of  solution  from  treated  ore  pulp.  The  filtered  liquid  is  run 
off,  and  a  central  discharge  pipe,  controlled  by  a  valve, 


Settling-tank   and  filter   [for   ore   pulp]  ;    ( 
D.  C.  Reinohl,  Washington,  D.C.     U.S. 
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allows  of  the  removal  of  the  tailing-;  by  gravity.  Dis- 
charge pipes  at  different  levels  allow  of  clarified  liquid 
being   drawn   off   progressively   from   above   the   tailings. 

— T.  St. 

Ores;      Apparatus     for     treating .     D.     C.     Reinohl, 

Washington,  D.C.     U.S.  Pat.  1,081.516,  Dec.  16,  1913. 

Ore  is  fed  into  an  inclined  cylindrical  conduit  open  to 
the  atmosphere,  and  is  supplied  with  solvent  in  con- 
tinuously greater  quantity,  as  it  passes  along,  so  that 
us  fluidity  constantly  increases,  and  the  strength  of  the 
solvent  is  maintained.  The  pulp  is  agitated  and  aerated 
by  arms  fitted  to  an  axial  revolving  shaft,  and  means 
are  provided  for  heating  the  pulp. — T.  St. 

Ores :     Furnaci     for    treating .     J.    W.    Frew   Silver 

Spring,    Md.     U.S.    Pat.    1,081,732,    Dec.    Hi,'  1913. 

Ore  is  treated  in  a  cylindrical  roasting  chamber  which 
rotates  within  a  furnace  casing.  This  consists  of  a  base 
portion,  provided  with  bearings  for  the  roasting  chamber, 
and  an  upper  portion  made  up  of  two  separable  quarter- 
cylindrical  members.  An  inverted  U-shaped  frame, 
secured  to  the  base,  forms  a  support  for  the  upper  members, 
and  for  a  stack  through  which  the  furnace  gases  escape. 
The  roasting  chamber  rotates  on  ho'.low  shafts  journalcd 
on  the  bearings  in  the  casing.  Steam  is  admitted  into  the 
chamber  through  one  hollow  shaft,  and  gaseous  products 
escape  through  the  other,  over  the  end  of  which  is 
disposed  a  deflector. — T.  St. 

Ores  ;  Process  ana'  apparatus  for  the  perfect  roasting  of 

in  furnaces  of  all  systems.  E.  Bracq.  Second  Addition, 
dated  May  13,  1913,  to  Fr.  Pat.  434,494,  Sept.  22,  1911 
(this  J.,   1912,  343,   and   1913,   609). 

The  mechanism  governing  the  division,  propulsion  and 
rabbling  of  the  charge  is  disposed  outside  the  heating 
chamber  or  chambers  of  the  furnace  and  is  independent 
of  the  central  shaft  ;  the  latter  is  counterpoised  and 
grooved  externally,  so  that  when  raised  or  lowered,  the 
shaft  rotates  and  the  attached  rabble  arms  move  in  a 
helical  path  along  the  hearth. — W.  E.  F.  P. 

Roastina  furnace  ;    Mechanical ,    with   helical  hcarlh. 

P.  "Banette.     Fr.   Pat.   460,728,   Oct.    11,    1912. 

The  hearth  is  supported  at  the  centre  by  a  hollow,  helical, 
metal  tube  which  surrounds  the  central  shaft  of  the 
furnace  and  through  which  air  is  circulated.  The  central 
shaft,  upon  which  the  rabble  arms  are  supported  so  that 
they  remain  in  position  by  their  own  weight,  is  counter- 
poised and  provided  at  the  base  with  a  guide  engaging 
with  a  helical  groove  having  the  same  pitch  as  the  hearth. 
The  admission  of  the  charge  to  the  furnace  is  regulated 
by  the  vertical  movement  of  the  central  shaft. — W.  E.  F.  P. 

Antifriction  alloy  of  aluminium  suitable  for  parts  of 
machinery.  R.  Esnault-Pelterie.  First  Addition,  dated 
July  5,  1913,  to  Fr.  Pat.  405,157,  July  16,  1909  (this  J., 
1910,  284). 

The  metal  of  the  iron  group,  used  according  to  the  chief 
patent,  may  be  replaced  by  one  of  the  metals  Mo,  W, 
V,  Ti,  Ta,  Nb,  etc.— T.  St. 

Nickeling    of    aluminium  ;     Direct .      M.     Canac    nee 

Quentin.  First  Addition,  dated  Sept.  16,  1912,  to 
Fr.  Pat.  446,949,  Oct.  14,  1911  (this  J.,  1912,  394). 
The  articles  are  first  cleansed  with  potash  and  milk  of 
lime,  then  immersed  Li  a  bath  of  potassium  cyanide,  and 
afterwards  passed  through  a  bath  containing  metallic 
iron  and  hydrochloric  acid.  They  are  finally  introduced 
into  the  plating  bath  containing  nickel  chloride  and 
boric  acid,  the  successive  operations  being  in  each  ca.-e 
separated  by  a  prolonged  washing  with  cold  water. — B.  N. 

Gold;   Extraction  of contained  in.  auriferous  mispichrl 

and  other  arsenical  ores.  A.  Grandjean.  Fr.  Pat. 
160,439,  June  20,  1913. 

The  finely  ground  ore  is  mixed  with  permanganate  of 
potassium  or  sodium,  and  sufficient  water  to  dissolve  the   , 


permanganate  and  form  a  thin  paste.  After  several 
hours  an  excess  of  hydrochloric  acid  is  added,  and  when 
no  more  gas  is  evolved,  the  mass  is  stirred  vigorously  with 
water,  and  filtered.  Gold  and  other  metals  are  pre- 
cipitated from  the  solution  by  means  of  zinc,  and  the 
gold  recovered  by  eupellation. — T.  St. 

[Gold.]     Precious    metals  ;      Process   for    recovering  - 

from  v  ry  dilute  solutions,  particularly  from  sea-water. 
E.  Baur  and  0.  Nagel.  Fr.  Pat.  460,680,  July  23,  1913. 
Under  Int.  Conv.,  July  29,  1912. 

The  solution  (sea-water)  is  filtered  through  powdered 
charcoal,  textile  material,  infusorial  earth  or  colloidal 
hydroxide  of  iron,  by  which  and  similar  substances — ■ 
it  is  stated — the  salts  of  precious  metals  are  absorbed 
until  a  certain  concentration  is  attained;  e.g.,  when  a 
solution  containing  10  mgrms.  of  gold  (as  gold-sodium 
chloride)  per  cub.  m.  is  brought  into  contact  with  pul- 
verised wood  charcoal,  the  gold  salt  is  absorbed  by  the 
charcoal  until  the  latter  contains  0-05  per  cent.  Au. 

— W.  E.  F.  P. 

Converter-bottoms;      Manufacture     of .     L.     Thomas. 

Fr.    Pat.    460,519,   July    18,    1913. 

To  produce  smooth,  straight  blowing-hole-,  the  pegs 
around  which  the  material  forming  the  converter-bottom 
is  moulded  are  provided  with  loose  sheaths  of  thin  sheet 
iron  which  are  allowed  to  remain  in  the  structure  when  the 
pjgs  are  withdrawn. — W.  E.  F.  P. 

Hickel;      Extraction     of    metallic from     nickel    ores. 

Mineral  Products,  Limited,  and  H.  C.  Woltcrcck.     Fr. 

Pat.  460,575,  July  21,  1913. 
The  ore,  crushed  to  walnut  size,  is  treated  in  externally 
heated  retorts,  with  a  mixture  of  superheated  steam  and 
air  (nickel  sulphide  ores),  or  superheated  steam  alone 
(magnesium  nickel  silicate  ores  known  as  aarmerite),  at  a 
temperature  of  400°  to  750°  C,  to  oxidise  the  nickel.  The 
mass  may  lie  treated,  in  the  retorts,  with  reducing  gases 
at  about  500°  C,  and  the  resulting  finely  divided  nickel 
separated  by  means  of  carbon  monoxide,  or  in  magnetic 
separators;  or  it  may  be  extracted  with  hot  dilute  sul- 
phuric acid,  and  the  nickel  recovered  elect rolytieally.  The 
whole  of  the  nickel  in  some  magnesium-nickel  silicate  ores 
may  be  dissolved  out  by  treating  directly  with  hot  dilute 
sulphuric  acid. — T.  St. 

[Copper.]    Ores ;     Process    of    chloridising .     A.     D. 

Ledoux.  Fr.  Pat.  460,579,  July  21,  1913.  Under  Int. 
Conv.,  Aug.  13,  1912. 

A  mixture  of  the  roasted  ore  (or  residue)  with  sodium 
chloride  is  introduced  continuously  into  a  heated  furnace 
of  the  superposed  chamber  type,  the  heat  developed  by 
the  reactions  occurring  in  the  first  portion  of  the  charge 
being  sufficient,  it  is  claimed,  to  promote  reaction  ;n  the 
succeeding  portion,  and  so  on. — W.  E.  F.  P. 

Cupola    furnace  ;     Gas-fired .     G.     Gautier    and    L. 

Esselin.  Fr.  Pat.  460,967,  July  22,  1913.  Ur.der  Int. 
Conv.,  July  22,  1912. 

A  cupola  for  use  more  particularly  with  gases  containing 
both  hydrogen  and  oxygen,  has  an  annular  gas- chamber 
between  the  outer  casing  and  the  furnace  prjper;  the 
walls  of  the  latter  are  constructed  of  blocks  spaced  apart 
to  form  several  series  of  superposed  openings  inclined 
downwards,  into  each  of  which  a  burner  extends  from  the 
gas-chamber.  The  return  of  flame  to  the  latter  is  pre- 
vented by  metal  grids. — W.  E.  F.  P. 

Mi  tallic  layer  ;  Process  for  obtaining  a by  the  pro- 
jection of  a  fused  metal  melted  by  means  of  en  electric 
current  which  traverses  it.  Soc.  de  Metallisation,  n. 
Pat.  461,028,  Oct.  19,  1912. 

The  metal  is  heated  by  the  resistance  which  it  offers  to  the 
passage  of  an  electric  current,  or  is  melted  by  employing 
it  as  electrodes  for  the  production  of  an  electric  arc,  and 
the  molten  metal  is  projected  on  to  the  material  to  be 
coated  by  means  of  a  current  of  gas. — B.  N, 
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id  in.  In!*  ,     '  I  apparatus  for  trailing . 

I.   r.rn  Dovaucelle.     Fr.  Pat  161,029,  Oot  18,  1912. 
On  is  agitated  with  a  liquid  which  will  dissolve  a  p;ir 
ticutar  constituent,  and  is  :it  the  same  time  reduced  to  a 
im..  il  Uf  of  division,  by  subjecting  it  to  a  i 

of  a  fluid  containing  small  particlos  of  the  ore.     Th i 

and  lii|iiiil  are  oontainod  in  a  cylindrical  vessel,  the  bottom 
having  the  form  of  an  inverted  cono,  a(  the  apes  of  which 
is  a  oonioal  nozzle  for  introducing  the  Quid  under 
miwiihi  [nside  the  vessel  and  direotlj  above  and  in  lino 
with  the  nozzle  is  a  hollow  truncated  cone,  which 
to  direct  the  circulation  of  the  liquid  and  powdered  ore. 
Tin'  contents  of  the  vessel  may  be  heated  by  mi 
■  jacket,  or  by  a  coil  placed  inside.     T.  St. 

Protecting        -from    rust.     A.    Lang,    Karlsruhe, 
mr  t..  II.   F   von  Seldoncek.   1'rankfort,  Ucrmanv. 
I   8.  Pal    1,082,161,  Dec.  23,  1913. 

I    Pat.  21,638  ol  1909;  this  J  .  1910,  1255      T.  I     B. 

Process  of  making  P.    P.    Reose  and   S.   S. 

Wall's.     Munhall,     Assignors     to    Carnegie     Steel     Co., 
Pittsburgh,  Pa.     U.S.  Pat.   1,082,359,  Dec.  23,  1913. 

Pat.  441,352  of  1912;  this  J.,  1912,  821.— T.  F.  B. 

furnaces  fur  roasting  ori  >.      X.  dc  Spirlet,  Brussels.     Eng. 

Pat.    1819,   Jan.    22,    1913.     Addition    to    Eng.     Pat. 

10,781  of  1910,  dated  .May  5,  1909. 
Sal   Addition  of  Jan.  22.  1913,  to  Ft.  Pat.  115,338  of  1910; 
1913,  794.— T.  F.  B. 


Concentration  of .     H.    II.    Greenway,    flare, 

Booth  Australia,  and  A.  H.  P.  Lnwrv,  Prabxan,  Victoria. 
Kng.  Pat.  11,471,  May  16,  1913.'  Under  Lit.  Conv., 
Kaj  21.  1912. 

Pat  458,051  of  im:!;  this  J..  1913.  1U18.— T.  F.  B. 


nnd  instrument  for  the  separation,  detection,  and 
ition  nf  elements  in  alloys  nnd  other  chemical  sub- 
-.     En?.  Pats.  29,537  and  29,538.     See  XXIII. 


XI.     ELECTRO-CHEMISTRY. 

/  chloride  solutions   icith  a   mercury  cathode. 
Lr  Sueur.     Set   X'  11. 


raraionah'ow  of  alloys  and  minerals  in  the  ctcctric  micro- 
furnace.     Fletcher.     See  XXIII. 

Patents. 

iiUtery  ;    Primary  galvanic .     S.  Yai,  Tokvo,  Japan. 

Eng.   Pat.   15.909,  July   10,   1913.    " 

s  air-tight  amalgamated  zinc  casing  encloses  a  hydrogen- 

Dsorbing  material,  such  as  a  mixture  of  graphite  and 

eroiide,    the   air   being   extracted   from   the 

»sing  and  replaced  b\  a  solution  of  ammonium  chloride. 

— B.  X. 


alieries  ;   Preparation  of  absorbents  to  be  used  in  the  cells 

nf  electric  dry .     P.   Rabbidge,   Neutral  Bav.   New 

South  Wales.     Eng.  Pat.  19.783,  Sept.  1,  1913.  "  Under 
Int.  Conv.,  Sept.  27.   1912. 

IE    absorbents    are    prepared    from    suitable    vegetable 

re,  treated  with  a  water  solution  containing  sulphuric 

J  d  and  potassium  or  sodium  permanganate  until  bleached 

— B.  X. 


Elect  age-battery  EL  C.  HubbeH,  Newark, 

N.J.     is.    Pat    1,081,631,    Deo,    16,    1918. 

A      "  THREAD-LIKE      materia]     '      f  ■  •  I  ti  ,.<1      from      a      III.' 

of  powdered  metallic  nickel  or  cobalt  or  both,  i  mixed 
intimately  with  nickel  or  cobalt  hydroxide,  dried,  and  a 
metallic  nickel  i.r  cobalt  coating  is  deposited  on  the 
exposi  of  the  thread-like  material     Thi  material 

is  then  formed  into  a  "matted  cake,"  and  enclosed  in  a 
suitable  conducting  envelopt   or  container. — B. N. 


Furnaces ;     Electric .     E.     -  Turin,    Italy. 

Eng.  Pate,  22,723  [Addition  to  Eng.  Pat.  8901,  April  10, 
1911]  and  22,724,  Oct.  8,  1913.     (See  this  J.,  1911,  1067). 

(1)  The  furnace  chamber  is  oscillated  by  means  "f  a  motor, 
the  wheel  connected  with  the  motor  being  combined  with 
a  hand  control,  and  the  latter  put  in  gear  through  a 
pinion  made  to  slide  on  ••■  sb.itt  by  means  "f  a  pedal 
control.  This  allows  of  small  displacements  being  im- 
parted to  the  chamber,  in  order  to  regulate 
operation.  (2)  The  rod,  to  which  the  electrode  is  tixed, 
carries  in  front  an  insulated  stirrup,  provided  with  insulated 
wleels  adapted  to  travel  on  two  insulated  rails  mounted 
on  the  bottom  of  the  electrode  chamber,  and  the  rear  end 
of  the  carriage,  connected  with  the  controlling  piston 
actuating  the  electrode,  rests  on  guides  fixed  to  the  wall 
of  the  chamber.  Water  is  circulated  through  the  front 
and  rear  walls  of  the  electrode  chamber.  Two  insulated 
tubes  are  arranged  within  the  rod,  the  inner  tube  dis- 
charging  water  into  the  outer  one  at  the  end  where  con- 
nection  is  made  with  the  electrode,  so  that  a  tight  joint 
may  be  made  where  the  electrode  passes  through  the  wall 
of  the  furnace  chamber. — B.  X. 


Furnace;     Electric .     F.    M.    Chaplef    and    La    Neo- 

Metallurgie.     Fir-t    Addition,   dated  July   2,    1013.   to 
Fr.   Pat. "370,005,  Sept.  2.".,    PJ06  (this  J.,   1907,  210). 

The  conductor  bringing  the  current  to  the  bate  of  the 
furnace  has  the  same  cross-section  throughout  its  length. 
and  may  debouch  from  the  furnace  through  the  upper 
part  or  the  side  wall,  but  at  such  a  height  that  escape 
of  the  product  from  the  furnace  is  impossible.  The 
external  portion  of  the  conductor  may  be  cooled  in  any 
convenient  manner. — B.  X. 


Furnaces;      Arrangement    for     closing     electric     arc . 

1.  Hole  and  ( ).   R.  Olsen.     Fr.   Pat.   160,236,  July  10, 
1913.     Under  Int.  Conv.,  July  10,  1912. 

The  furnace  is  covered  by  a  single,  double  or  multiple 

carbon  cover,  the  different  parts  being  insulated  one  from 
the  other.     The  upper  electrode  passes  through  the  upper 


cover,  b,  which  may  be  adjusted  so  as  to  prevent  contact 
of  the  cover  and  "electrode,  and  the  latter  is  provided 
with  guides  so  as  to  avoid  lateral  oscillation.^  Two_ or 
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more  inclined  charging  openings,  which  may  be  her- 
metically sealed,  are  arranged  in  the  lower  cover,  a,  along 
the  sides  of  the  furnace,  and  the  walls  of  the  latter  are 
insulated  from  the  base.— B.  X 


Furnace  :     Reheating   with    the    electric .     F.    Fischer 

Fr.  Pat.  460,526,  July  19,  1913.  Under  Int.  Conv., 
Nov.  5,  1912. 

The  furnace  is  supplied  with  hvdrogen,  or  gases  containing 
hydrogen,  in  order  to  rapidlv  transmit  the  heat  to  the 
objects  to  be  heated. — B.  N. 

lonisation     of    gases;      Apparatus    for     measuring . 

Siemens  Bros,  and  Co.,  Ltd.,  London.  From  Siemens 
undHalskeAkt.-Ges.,  Berlin.  Eng.  Pat.  18,827  Aw  in 
1913.  »      .    -e      » 

See  Fr.  Pat.  458,078  of  1913  ;   this  J.,  1913,  1019.— T.F.B. 

Furnace  ;    Electric .     A.    Helfenstein,   Vienna.     U.S 

Pat.   1,082,195,  Dec.  23,  1913. 
See  Fr.  Pat,  454,195  of  1913 ;   this  J.,  1913,  873.— T.  F.  B. 

Furnace;    Electric .     A.    Helfenstein,    Vienna.     US. 

Pat.  1,082,196,  Dec.  23,  1913. 
See  Fr.  Pat.  456,926  of  1913  ;   this  J.,  1913,  1076.— T.F.B. 

Production  of  hydrogen  and  oxygen  by  electrolysis  of  water 
Addition  to  Fr.  Pat,  459,967.     See  VII. 


XH.-FATS;    OILS;    WAXES. 

Phytosterol  ;  Detection  of in  animal  fats.     M.  Frit^ehe. 

Z.  Unters.  Nahr.  Genussm.,  1913,"  26,  644—648. 
The  following  shortened  modification  of  the  method  of 
JIarcusson  and  Schilling  (Chem.-Zeit.,   1913,  37,   1001)  is 
recommended  :— Fifty  grms.  of  the  melted  fat  are  treated 

W1  j  ^?  °'C'  °f  a  1  per  cent-  aIoollolit'  solution  of  digitonin, 
and  the  mixture  mechaiiicallv  stirred  for  5  minutes  at 
60  to  70°  C.  In  the  case  of  fluid  and  semi-solid  fats,  the 
mass  is  at  once  filtered  with  the  aid  of  suction  in  a  Buchner's 
funnel,  and  the  residue  washed  six  times  with  ether  (5  c.c). 
whilst  in  the  case  of  solid  fats  an  addition  of  20  c.c.  of 
chloroform  is  made  to  the  hot  liquid,  and  the  residue 
washed  with  2  portions  (5  c.c.)  of  hot  chloroform  and  then 
with  six  portions  of  ether  to  remove  all  fat.  The  residue 
(digitonide)  is  dried  for  about  5  minutes  at  30°  to  40"  C.  and 
dissolved  in  2  c.c.  of  hot  acetic  acid,  and  the  solution  boiled 
for  about  5  minutes  in  a  test  tube  with  a  vertical  tube  to 
act  as  condenser,  and  then  filtered  through  cottonwool. 
The  tube  and  filter  are  twice  washed  with  0-5  c.c.  of 
hot  absolute  alcohol  and  the  combined  filtrate  and  washings 
evaporated  on  the  water  bath  in  a  current  of  air.  The 
residual  phytosteryl  or  cholesteryl  acetate  is  dissolved 
in  1  c.c.  (or  less)  of  absolute  alcohol,  and  the  crystals 
drained  on  porous  porcelain  and  examined  in  the  usual 
way.— C,  A.  M. 


Catalysts  ;    Influence  of  impurities  on  the  activity  of . 

///.  Experiments  with  platinum  as  a  hydrogen-carrier, 
C.  Paal  and  E.  Windisch.  Ber.,  1913,  46,  4010-4016. 
(See  also  this  J.,  1911,  715  ;  1913,  1089.) 
Metal  powders  purified  with  alcohol  and  ether  were 
platinised  by  shaking  with  a  solution  of  chloroplatinic  acid, 
and  metallic  oxides  and  carbonates  were  platinised  by  the 
action  of  sodium  carbonate  and  hydrazine  hydrate  on  a 
solution  of  chloroplatinic  acid  containing  the  oxide  or 
carbonate  in  suspension.  Experiments  with  these  products 
as  catalysts  in  the  hydrogenation  of  cottonseed  oil  showed 
that  of  the  metals  only  magnesium  and  nickel  had  no 


! 


influence  on  the  activity  of  the  platinum  ;  the  platinum 
was  much  less  active  in  presence  of  aluminium,  cobalt, 
and  bismuth,  and  rendered  completely  inactive  by  iron, 
copper,  zinc,  silver,  tin,  and  lead.  "Of  the  oxides  and 
carbonates  examined,  only  the  magnesium  compounds  were 
without  influence.  (See  also  Fr.  Pats.  425,729  and  434,927 
of  1911;     this  J.,  1911,  1022;    1912,    346.)— A.  S. 

Indian,  Japanese  and  Chinese  beeswax.     H.   Fischer.     Z. 

offentl.  Chem.,  1913,  19,  473—476. 
Further  details  are  given  of  the  adulteration  of  E.  Indian 

[  beeswax,  which  includes  Indian,  Japanese  and  Chinese 
waxes  (this  J.,  1913,  665,  982).  All  these  waxes  show 
the  same  characteristic  of  low  acid  value.     The  Chinese 

i  and  Japanese  waxes  are  harder,  cleaner  and  of  better 
quality  than  the  Indian  wax.  The  latter,  although 
showing  the  same  m.pt.  as  ordinary  beeswax,  is  softer  to 
the  touch,  and,  unlike  the  Chinese  and  Japanese  wax,  is 
not  readily  bleached  by  the  sun.  "  Rosin  wax,"  consisting 
of  40  to  80  per  cent,  of  American  rosin  and  paraffin  wax, 
is  largely  imported  into  India,  and  appears  to  be  occasion- 
ally, though  not  commonly,  used  as  an  adulterant  of 
beeswax.  Persistent  emuLsions  sometimes  obtained  in 
treating  Indian  beeswax  are  due  to  the  borax  used  in  the 
purification  and  to  oil  present  as  adulterant.  Chinese  and 
Japanese  beeswax  is  not  adulterated  with  oil,  but  fre- 
quently contains  paraffin  wax.  Trigona  wax,  fragments 
of  which  are  present  in  almost  every  consignment  of 
Indian  beeswax,  is  described  as  humble  beeswax  in 
Germany.  It  is  unbleachable  and  is  only  suitable  for 
special  technical  purposes.  During  the  last  ten  years  the 
price  of  humble  beeswax  (Germanv)  has  risen  from  M.  40  to 
M.  100—120  per  100  kilos,  (from  £11  19s.  to  £29  17s  — 
£35  16s.  per  cwt.).  In  India  humble  beeswax  is  not 
known  as  a  separate  commercial  product. — C.  A.  M. 

Detection    of   a    yellow    dye    in    edible  fats.     W.    Arnold. 

Z.  Unters.  Xahr.  Genussm.,  Dec.  1,  1913,  654. 
A  yellow  dye  which  has  long  been  in  use  for  artificially 
colouring  fats  may  be  detected  by  the  following  test  : — One 
vol.  of  the  melted  fat  is  dissolved  in  2  vols,  of  petroleum 
ether  and  well  shaken  with  0-5  vol.  of  hydrochloric  acid  of 
sp.  gr.  119.  After  separating,  the  acid  layer  will  be  found 
coloured  yellow  to  orange,  and  this  colour  may  be  dis- 
charged by  the  addition  of  1  drop  of  stannous  chloride 
solution.  Fats  containing  none  of  the  d%e  may  give  morr 
or  less  colour  to  the  acid,  but  the  distinguishing  test  is  the 

|  decolotirisation  with  stannous  chloride.  This  property 
indicates  that  the  dye  is  probably  one  of  the  easily  rod 

l  nitro-dyes.  Its  presence  in  a  fat  may  interfere  with 
Baudouin's  test  for  sesame  oil  if  carried  out  in  the  usual 
way,  but  this  can  be  obviated  by  using  a  solution  of  01 
part  of  stannous  chloride  in  hydrochloric  acid  instead  el 
the  pure  acid. 

Xaphthenic   acids   and   sodium   naphthenate.     Davidsohn 
See  Ha. 


Patents. 

Oils   and   greases ;     Machines  for   testing   the   lubricatir. 

properties  of .     R.  C.  Hislop,  London.     Eng.  P» 

29,086,  Dec.  17,  1912. 
The  ofl  or  grease  is  subjected  to  friction  between  a  bod 
rotating  on  a  horizontal  spindle  and  one  or  more  mov»b 
bodies  to  which  pressure  may  be  applied  by  means  of 
spring  mounted  upon  a  second  spindle  in  the  same  si 
as  the  main  shaft.  The  motions  of  the  movable  bodi( 
and  hence  the  degree  of  friction  of  the  oil,  may  be  record' 
upon  cylinders  which  are  simultaneously  rotated  frc 
the  main  shaft. — C.  A.  M. 

Grease  ;      Process    of    manufacturing    a    consistent  — 

Chem.    Fabrik.    Troisdorf    Dr.    Hiilsberg    und   Seil 

Fr.   Pat.   460,418,  Julv   16,   1913.     Under  Int.  Con 

May  26,   1913. 

A  lubricating  grease  is  prepared  by  heating  the  vari' 

constituents    (mineral    oil,    oleine,    lime    or    equivm 
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iiiui'iiiil.s)  under  pressure.     Pm  example,  ■  mixture  oi 
mineral   oils,   oompounds   <>f   alkaline-earths    with 
or  other  fitly  jk  ill,  <>r  magnesium  or  aluminium  salt*  oi 
fatty  acids,  is  heated  at  ulioiit   lot)'  I'.  (Iiy  im  iu>  of  super- 
heated steam)  under  a  pressure  of  about  5atinos. — C.  A.  M, 

(HI  from  fish  ;   /'  if  extracting W.E.Overton, 

Solomons.   Mil.     U.S.   Pat.    1,080,294,    Deo.   2,    1013 
As  much  at  possible  of  the  oil  and  watery  Quids  is  extraoted 

from  a  quantity  of  tisli  by  pleasure,  anil  the  watery  portion 

is  separated  from  the  oil,  heated,  and  returned  to  the  pressed 

miss,  with  whieh  it  is  well  mixed.     Sul inenl  application 

of  pressure  to  tho  wol  mass  results  in  the  removal  of  a 
further  quantity  oi  oil,  together  with  the  watery  fluids, 
from  whieh  tho  oil  is  afterwards  separated. — E.  VV.  L. 


Oils  and  fats  ,     Method  of  obtaining  sulphonated .      R. 

Riiss,  Assignor  to  Stolle  and  Kopke,  Rumburg,  Austria- 
Hungary.     U.S.  Pat.   1,081,775,  Dec.  16,  1913. 

Tut:  oils,  etc.,  aro  treated  with  sulphuric  acid,  the  oxcess 
of  aeiil  removed  by  the  addition  of  water  or  a  washing 
liquid,  and  the  sulphonated  product  separated  by  centri- 
fugal action. — C.  A.  M. 


Alkaline  oils  [for  protecting  ordnance  from   the  effect*  of 

smokeless  powder];    Process  for  the  preparation  of . 

J.  T.  Westermann.     Ft.  Pat.  460,419,  July  16,  1913. 

I.isskkh.  or  other  vegetable  oil,  is  mixed  with  an  alcoholic 
solution  of  caustic  alkali  or  ammonia  in  such  proportion 
that  the  free  alkali  in  the  mixture  shall  not  exceed  2  to  3 
per  cent.  Petroleum  oil  (preferably  10  to  50  per  cent.) 
may  alto  be  added  to  the  mixture.  The  resulting  products 
will  form  emulsions  with  water,  and  are  particularly  useful 
for  protecting  ordnance  from  the  efloets  of  smokeless 
powdor.— 0.  A   M 


Solvents  for  fats  ;    Process  and  apparatus  for  separating 

pyursof .     E.  Bodin,  H.  Dupont,  and  M.  Riom. 

Pat.   460,746,  July   25,    1913.     Under   Int.  Conv., 
Mir.  31.  1913. 

The  solvent  is  brought  into  contact  tangentially  with  the 

wall  of  an  extraction   vessel  so  that  a  rotatory 

moviini'iit  is  oommunicated  to  the  vapours  and  the  liquid. 

— G  A.  M. 


Solutions  of  organic  compounds  producing  emulsions  icith 

uater  ,      Liquid   or   solid .      R.    Vidal,    Pans.      Eng. 

Pit     2\s:i2,    r>e.    14,    1912.     Addition   to   Eng.    Pat. 
15,827,  July  6,   1912. 

See  Addition  of  Dec.  11.  1911,  to  Fr.  Pat,  445,053  of  1911  j 
this  J.,  1913,  498,— T,  F.  B. 


XHL-PADITS  ;   PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Egyptian  blue.    A.  P.  Laurie,  W.  F.  P.  McLintock,  and 
F.  D.  Miles.     Roy.  Soc.  Proc.,  1914,  A  89,  418—429. 

Experiments  with  a  mixture  of  fine  sand  36  grins.,  fusion 
mixture  4  grins.,  copper  carbonate  8-6  grms.,  and  calcium 
carbonate  7-2  grms.,  showed  that  at  800°  and  at  905°  C. 
none  of  the  true  Egyptian  blue  was  formed,  the  product 
consisting  of  uncombined  quartz,  copper  oxide,  and  an 
olive-green  glass,  but  at  830°  C.  considerable  quantities 
of  the  blue  pigment  were  formed,  and  on  re-grinding  and 
reheating  several  times  at  this  temperature,  the  green 
glass  and  copper  oxide  practically  disappeared,  leaving 
a  mixture  of  the  blue  pigment  and  uncombined  quartz, 
corresponding  to  lump  samples  of  frit  discovered  in  Egypt 
but  much  richer  in  the  blue.  Samples  of  typical  Egyptian 
blue  and  of  the  products  prepared  as  above  all  proved 


to   consist    essentially   oi   a   defii irystalline    oopper 

rilloate  at  described  bj  Fouque  (this  J.,  1889,  890).    One 

of  tho  am  I  Siti,  b:i-4,  <"0  14-4, 

CuD     111-:.,     K  t  >     l  ■111,     Na.il    u:i:t    p.  r    rent.      Tin.    blue 

crystals  oould  I btained  without  fusion  mixture,  but  it 

tra    - ,  to  heat  to  a  higher  temperature  (fcO.  MXHrC.) 

and  thru  re-grind  and   teheal   al    B50    C,     When  fusion 

mi \ mii thei  alkali  sail  -  wi  re  u  od,  tome  ol  'In-  copper 

or  r.i i,  mm  in  the  blue  •'  '•  '  "'  '■  tS|1 '«) 

was    replaced    by    alkali    metals.    The    crystalline    Woe 
silicate  was  formed  al  a  temperature  far  below  the  ffl 
pomt  of  the  whole  mixture,  the  mass  merely  becoming 

pasty.      At    tempi-raturr,   above  000     < '.   the   blur  nv-lals 

were  converted  into  a  green  glass,  but  the  Egyptian  blue 
crystallised  out  again  on  re-heating  at  850°  C. — A.  S. 


Shellac  ;   Examination  of  bleached .     H.  Wolff,    ('hem. 

Rev.  Fctt  Ind.,  1914,  21.  4—5. 
Bleached  shellac  of  diverse  origin  (65  samples)  yiolded 
an  ethereal  extract  ranging  from  II  -5  to  14-5  per  cent. 
A  further  test  of  purity  is  to  determine  the  amount  of 
bonzone  extract  after  previous  extractions  with  petroleum 
spirit  and  with  ether.  The  powdered  shellac,  preferably 
air-dried  or  dried  at  40°  C,  is  best  extracted  in  a  linen 
bag  suspended  in  the  extraction  apparatus.  Before  each 
extraotion  it   is  rapidly  ground  up  with  a  little  of  tho 

solvent    and  sufficient   sand   to  give  a   dry   powder.     The 

extraotion  with  oach  of  tho  solvents  is  continued  for 
3  to  6  hours.  In  this  way  a  final  benzene  extract  varying 
between  -I  and  5  per  cent,  was  obtained  (45  samples  gave 
4-.J  to  4-6  per  eent.).  Tho  method  is  not  suitable  for  tho 
quantitative  examination  of  mixtures. — ('.  A.  M. 


Japan  lac;  The  chief  constituent  of .     IV.     Derivatives 

of  hydro-urushiol.  R.  Majima  and  J.  Nakamura. 
Bor.,  1913,  48,  4080—1088. 
Hydro-urushiol,  the  crystalline  reduction  product  of 
urushio]  from  Japan  lac  (tins  J.,  1912,  998).  yielded  a  lead 
salt  and  various  benzoyl  derivatives.  Its  dinirthyl  ether 
was  converted  into  a  mono-nitro  derivative  (m.  pt.  72  — 
73°  C),  and  the  latter  (by  nitration  with  fuming  nitric 
acid)  into  a  di-nitro  compound  (in.  pt.  K.'i  ('.).  Both 
compounds  crystallise  in  needles,  and  thry  afford  the 
means  of  identifying  the  dimethvl  ether  of  hydro-nrUBniol 
The  behaviour  of  this  ether  on  nitration  was  analogous 
to  that  of  dihydrosafrol.  Oxidation  of  hydro-urushiol  in 
acotono  solution  by  means  of  permanganate  yielded 
palmitic  acid — thus  confirming  the  presence  of  an  alkyl 
group  in  the  side  chain  and  showing  that  the  latter  must 
contain  CI5H3,  instead  of  C„H,,  as  previously  a-nmed. 
The  constitutional  formulae  of  all  the  derivatives  of  hydro- 
urushiol  must  be  correspondingly  modified.  The  reactions 
showed  that  hydro-urushiol  is  a  higher  phenol  (see  also, 
this  J.,  1907,  1245 ;   1909,  532,  1212),— C.  A,  M, 


Phenols  ;     New  synthesis  of  higher .     [Iaomendes  of 

hydro-urushiol  dimethyl  ether.]  R.  Majima  and  J, 
Nakamura.  Ber.,  1913,  46,  4089—4095. 
Phenols  with  the  constitution  of  a  3-4-dimethoxy-l- 
tetradecyl-benzene  and  a  3.4-dimethoxy-l-pentadecyl- 
benzene  were  synthesised  as  follows  : — Myristyl  chloride 
and  veratrol  wore  condensed  by  means  of  aluminium 
chloride  (yield  under  25  per  cent.)  and  the  resulting 
tridecyl-veratryl  ketone,  (CH,0),C,Hs.CO.C„H,7  reduced 
to  a  phenol  by  the  following  stages.  It  was  first  converted 
into  the  oxime,  and  this  was  reduced  bv'means  of  ammonium 
amalgam  to  the  amine,  (CH,0)jC,H,.CH(NH,).C1,H„. 
The  phosphoric'acid  salt  of  this  amine  yielded,  on  dry  distil- 
lation, tetradecenvl-veratrol,(CH30)jC,H3.CH :  CH.CUH25, 
and  this,  when  reduced  with  hydrogen  and  platinum,  was 
converted  into  tetra-decvl-veratrol,  (CH30)jC6H3.C,,H29. 
Pentadeeyl-veratrol  was  "obtained  by  a  similar  series  of 
react  ions  "from  tetra-decyl-veratryl-ketone,  the  latter  being 
prepared  by  converting  myristir'acid  into'pentadecanic  acid 
and  condensing  the  chloride  of  this  acid  with  veratrol.  as 
described.     Hexadecyl-veratrol  was  also  prepared.     None 
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of  these  higher  phenols  was  identical  with  hydro-urushiol 
dimethyl  ether,  although  they  showed  similar  reactions 
and  were  apparently  isomeric  therewith  (see  preceding 
abstract). — C.  A.  M.  ' 


Rosin  size  ;  Examination  of .     J.  Marcusson.      C'eni. 

Rev.  Fett  Ind.,  1914,  21,  1—3. 

In  addition  to  determinations  of  the  alkali,  rosin  (free 
and  combined)  water  and  impurities,  special  tests  are  now 
required  for  the  numerous  substances  added  to  com- 
mercial sizes.  The  older  type  of  rosin  size  was  completely 
soluble  in  alcohol,  but  the  modern  additions  (glue,  starch, 
dextrin,  casein,  gum,  etc.)  are  inscluble.  The  insoluble 
residue  should  be  tested  for  weightirg  materials  (clay, 
barium  sulphate,  etc.),  and  the  ash  and  ni  I  rogen  determined. 
If  no  nitrogen  is  pre.-ent  glue,  albumin  and  casein  are 
absent.  Starch  may  be  detected  by  the  iodine  reaction 
and  separated  almost  quantitatively  from  dextrin  and 
gum  arabic  by  treatment  with  cold  water.  Lead  acetate 
precipitates  gum  arabic  from  an  aqueous  solution,  whilst 
dex  rin  remains  in  solution.  They  may  also  be  distin- 
guished by  their  different  optical  rotations,  viscose  may 
be  identified  by  being  decomposed  by  dilute  acid,  with 
the  liberation  of  hydrogen  sulphide  and  separation  of 
cellulose  hydrate.  Occa-ionally  vegetable  gum  ("  Pflan- 
zen-schleim  ")  is  added  to  rosin  size.  In  such  cases  the 
alcoholic  precipitate  is  fiocculent  or  in  threads  but  is 
always  transparent.  The  aqueous  solution  of  this  pre- 
cipitate gives  a  gelatinous  precipitate  with  lead  acetate. 
The  principal  vegetable  gums,  including  linseed  gum  and 
g  im  tragasol,  also  give  insoluble  precipitates  with  5  per 
cant,  tannin  solution — in  which  respect  they  differ  from 
gum  arabic,  which  is  also  precipitated  by  lead  acetate. 
If  the  alcoholic  precipitate  contains  nitrogen,  its  behaviour 
towards  water  and  acetic  acid  is  ascertained.  Animal 
glue  is  completely  soluble  in  water,  and  the  solution  does 
not  give  a  precipitate  with  acetic  acid  either  in  the  cold 
or  on  heating — in  contradistinction  to  the  other  nitro- 
genous products  (casein,  albumin).  Ordinary  animal 
glue  contains  about  18  per  cent,  of  nitrogen,  and  about 
0-2  to  0-25  per  cent,  of  sulphur.  When  heated  with 
alkaline  lead  oxide  solution  it  does  not  yield  a  precipitate 
of  lead  sulphide,  as  is  given  by  vegetable  glue  ("  Pflanzen- 
leim  "),  albumin  and  casein.  With  tannin  it  forms  a 
sparingly  soluble  compound.  Albumin  (egg-albumin)  is 
soluble  in  cold  water,  but  is  precipitated  on  heating  or  on 
the  addition  of  acetic  acid.  Vegetable  glue  and  casein 
are  soluble  as  alkali  compounds.  These  are  decomposed 
by  acetic  acid  with  the  precipitation  of  the  protein. 
Casein  is  distinguished  from  the  other  proteins  by  con- 
taining about  0'8  per  cent,  of  phosphorus  and  by  being 
precipitated  by  rennet.  For  the  detection  of  dextrin  and 
gum  arabic  (which  may  be  precipitated  by  alcohol  with 
nitrogenous  compounds)  an  excess  of  tannin  is  added  to 
the  aqueous  solution  and  the  liquid  filtered.  The  filtrate 
is  evaporated  to  dryness,  and  the  residue  taken  up  with 
a  little  water  and  again  filtered.  The  new  filtrate  is 
treated  with  alcohol  in  excess,  which  keeps  the  tannin  in 
solution  and  precipitates  dextrin  and  gum  arabic.  This 
precipitate  is  dissolved  in  water  and  examined  as  described. 

— C.  A.  M. 


Behaviour  of  ultramarine  in  cement  ware.     Haerting.     See 
IX. 


Patents. 

Oil  paints  ;    Process  of  manufacturing .     H.  Steinherz 

and  F.  von  Schaller.     Fr.  Pat.  460,296,  April  19,  1913. 

Matebials  of  colloidal  structure  (e.g.  talc,  asbestos, 
kaobn,  etc.)  are  ground  under  pressure  with  driers  and 
liquid  "  bakelites  "  until  absorption  and  emulsification  is 
complete.  Coloured  organic  or  inorganic  pigments  may 
be  added  to  the  mixture,  and  owing  to  the  pressure 
obtaining  in  the  mill  or  kneading  machine,  are  perfectly 
incorporated.— C.  A  M. 


Turpentine    and   rosin;     Process  for  extracting from 

wood.  B.  F.  A.  Saylor,  Rome,  Ga.,  Assignor  to  Standard 
Turpentine  and  Wood  Pulp  Co.,  Atlanta,  Ga.  U.S.  Pat. 
1,081,276,  Dec.  9,  1913. 

Finely  divided  resinous  wood  is  placed  in  a  closed  cylinder 
which  is  then  heated  externally  to  about  212°  F.  (100°  C), 
the  pressure  in  the  cylinder  being  at  the  same  time  reduced 
to  about  4  ins.  of  mercury.  Dry  caustic  soda  is  then 
injected  into  the  cylinder,  and  steam  admitted  under 
pressure.  The  steam  is  allowed  to  escape  and  carry 
off  some  of  the  turpentine  and  practically  all  air,  until 
the  pressure  is  reduced  to  about  20  lb.  per  sq.  in.,  when 
the  cylinder  is  closed.  The  cylinder  is  again  heated 
externally,  and  steam  is  admitted  from  the  bottom  until 
100  lb.  pressure  is  attained ;  this  pressure  is  maintained, 
by  the  further  injection  of  steam,  while  steam  is  also  allowed 
to  escape,  carrying  with  it  more  turpentine,  until  all  the 
latter  is  recovered  from  the  wood.  The  steam  supply  is 
now  cut  off,  and  the  pressure  allowed  to  fall.  The  tur- 
pentine product  is  ejected  from  the  cylinder,  on  opening 
the  latter,  by  the  residual  steam  pressure,  and  the  wood- 
pulp  is  finally  removed  from  the  cylinder. — E.  W.  L. 

Resinous  and  wax-like  condensation  products  and  process 
of  making  same.  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Schenectadv, 
N.Y.,  U.S.A.     Eng.  Pat.  24,254,  Oct.  23,  1912. 

Resinous  or  wax-like  substances  are  produced  in  two 
stages  consisting  in  the  interaction  of  a  polyhydrie  alcohol 
— e.g.  glycerol — with  an  amount  of  a  polybasic  acid  or 
anhydride — such  as  phthalic  anhydride,  succinic,  tartaric, 
glutaric,  malic  or  camphoric  acid — insufficient  for  complete 
esterification,  and  the  subsequent  interaction  of  the 
intermediate  products  with  another  acid  such  as  those 
mentioned  above,  or  propionic,  stearic,  palmitic,  oleic, 
benzoic,  lactic,  salicylic,  glycollic,  chloroacetic,  chloro- 
benzoic,  or  chloropropionic  acid,  or  with  a  substance  having 
certain  acid  properties  e.g.,  colophony.  For  example, 
184  parts  of  glycerol  and  296  parts  of  phthalic  anhydride 
(equimolecular  proportions)  are  heated  at  200° — 210°  C. 
until  gas  bubbles  cease  to  rise.  To  the  somewhat  thick- 
ened mass  118  parts  of  succinic  acid  are  added  and  the 
mixture  is  heated  at  210°— 225°  C.  until  it  forms  a  jelly, 
or  nearly  so.  The  transparent  mass  becomes  hard  and 
brittle  and  free  from  bubbles  on  cooling;  it  is  not  fusible 
but  becomes  plastic  on  heating.  It  is  apparently  not 
identical  with  the  product  of  the  simultaneous  action  of 
phthalic  anhydride  and  succinic  acid  on  glycerol.  When 
solid  it  may  be  powdered  and  moulded  under  pressure 
either  with  or  without  fillers.  The  moulded  product  may 
be  rendered  hard,  tough  and  non-plastic  under  heat 
by  heating  for  half-an-hour  at  200°— 210°  C.  The  product 
obtained  when  succinic  acid  (236  parts)  is  employed  in  the 
first  stage,  and  phthalic  anhj-dride  (148  parts)  in  the 
second,  is  slightly  elastic  when  cold,  but  on  heating,  loses 
its  flexibility  and  becomes  a  strong,  tough,  clear,  solid 
mass,  free  from  bubbles,  infusible  and  insoluble.  The 
product  obtained  when  colophon}'  (279  parts)  is  used 
in  the  second  stage  is  a  hard,  reddish-brown  resin,  which 
is  not  the  equivalent  of  a  simple  mixture  of  the  phthalic 
resin  and  colophony.  When  stearic  acid  is  used  in  the 
second  stage  the  product  is  a  soft  waxy  substance  with 
good  insidating  properties,  soluble  in  some  heavyT  hydro- 
carbon oik.  Lactic  acid  gives  a  very  plastic  product 
with  a  relatively  low  flow-point.  The  product  from 
glycerol,  phthalic  anhydride,  and  monochloroacetic  acid 
in  equimolecular  proportions  has  a  flow-point  of  64-5°  C., 
is  pliable  and  sticky.  By  increasing  the  anhydride  to 
1$  moL  and  reducing  the  chloroacetic  acid  to  J  mol.  the 
flow-point  is  raised  to  88°  C.  and  the  product  is  hard 
and  brittle,  becoming  infusible  when  heated  to  160°  C. 
for  8  hours.— E.  W.  L. 

Phenol  and  formaldehyde  ;  Process  for  making  an  anhydrous 

reaction    product    of .     F.     G.    Wiechmann,    New 

York,  Assignor  to  Fenoform  Corporation,  Hastings- 
upon-Hudson,  N.Y.     U.S.  Pat.  1,080,188,  Dec.  2,  1913. 

A  condensation  product  which  is  viscous  and  syrupy  at 
ordinary    temperatures,     non-hygroscopic,    insoluble    in 
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mter,  and  showing  no  tra f  water  when  tested  with 

anhydrous  oopper  sulphate,  is  obtained  when  1""  p*rta 
of  crystallised  oarbolio  acid  are  heated  with  from  l<>  SB 
parts  of  paraformaldehyde  (or  with  formaldehyde),  in  the 
presence  of  a  catalytic  agent  [e.g.  drj  ammonia).     E.  W  ■  '•• 


CondelUation  product  of  phi  mil  ami  fnrmaliU  hi/dc  ;    Process 

nf   obtaining    a .     Stookhausen     Kautsohukwerke 

Qe3.  in.  b.  II.  Ft.  Pat.  400,675,  July  23,  1913.  Under 
Int.  Conv.,  Jan.  7.  and  April  19,  1913. 
Condbnsation  products  "I  phenol  and  formaldehyde  arc 
converted  into  plastic  (and  finally  insoluble)  masses  by 
heating  for  a  short  time,  while  in  a  Buid  or  -till  fusible 
oondition,  with  (say  ,"iii  t.>  loo  per  cent.)  of  a  compound 
of  i  trivalent  metal,  such  as  iron  chloride  or  aluminium 
chloride;  sulphur,  rubber,  filling  materials,  etc.,  may  be 
added  before  or  after  the  addition  of  the  iron  chloride. 
The  initial  condensation  product  may  be  prepared  by 
heating  the  phenol  and  formaldehyde  in  the  presence 
of  alkali  until  the  liquid  becomes  turbid,  when   the  mass 

is  rapidly  i led.     Products  obtained  as  described  may  be 

Hiil  for  the  impregnation  of  paper,  wood,  cork,  asbestos, 
wool,  etc,     < '.  A.  M. 


Varnish.      A.    Kuegel,     Jersey     City,    N.J.     U.S.    Pat. 
1,080,461,   Dec.  2.   1913. 

A  SOI  0TION  of  a  resinous  substance  in  alcoholic  ammonia. 

— E.  W.  L. 


oompound  ,     iioh  aia,    rnothylamine,    aniline, 

unino-acid  .  glue,  and  albumin,  i    very  advants 

!•:  w  i. 


Rubber;  Process  for  preparing  a  product  timilar  to  soft  — — . 
Farbenfabr.  vorm.  I'.  Bayer  and  I  i.  Qer.  Pat.  267,945, 
Dec.  -2.-,,  1912.     Addition  to  Got,  Pat  266,618. 

To  produce  a  product  resembling    oft  rubber,  the  proci 
described  in  the  principal   patent  (see   Eng.   Pat.    11,530 
of   1913 ;    this  J.,   1913,   1078)  U  carried  out   at   a  bwei 
temperature,  or  fur  a  shorter  period,      I    r.  B. 

India   rubber;    Coagulation    and  curing  of  I'.     \. 

Byrne,  Birmingham.     Eng    Pat.   18,061,  of   1913,  date 
of  appl.,  Oct.  30,  1912.     (See  this  J.,  1913,  98,  1163.) 

The  vapours  obtained  by  heating  formic  acid  may  he 
employed  for  the  coagulation  and  or  curing  "f  rubber. 

E.  W.  I.. 

Roto  rubber;   Preparation  of -.     I".  Ripeau.     IV.  Pat. 

460,689,  July  23,  1913. 

Latex  is  distributed  in  successive  layers  ovei  the  surface 
of  a  horizontal  revolving  ilium,  which  has  been  previous)] 
stnokril.  each  layer  of    latex   being  smoked   to   induce 

coagulation  before  applying  tlie  next  layer.  The  sleet  of 
rubber  is  removed  from  the  drum  by  a  longitudinal  out, 

No  pressure  is  applied  I"  th"  slc-i  t  of  rubber  during  tin- 
process. — E.  \V.  L. 


Cillulnsi  nitrates;  Process  of  manufacturing  non-inflam- 
mable solutions  of — ■ — pref  rtilihj  ulilisable  as  hwuutrs. 
Akt.  Ges.  fur  Anilin-Fabrikation.  Fr.  Pat.  461,034, 
Aug.  I.  1913.     Under  Int.  Conv.,  Nov.  15,  1912. 

A  i  Hi.oRo-DERiVATiYE  of  et hane  or  of  ethylene  (di  .  tri-, 
or  tetrachloroethylene  or  tetrachloroethane)  is  added 
in  large  proportion  to  a  concentrated  solution  of  cellulose 
nitrate  in  a  suitable  solvent. — C.  A.  M. 


X. V.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulcanisation  of  rubber.     F.  Ahrens.     Gummi-Zeit.,  1913, 

28,  490 — 491. 
The  author  examined  old  and  new  samples  of  a  mixing  of 
a  low  quality  rubber.  The  old  sample  contained  9  per  cent, 
of  free  sulphur  (by  acetone  extraction).  1 3-0  per  cent,  of 
total  sulphur,  and  2-83  per  cent,  of  combined  sulphur. 
The  new  sample  contained  7  per  cent,  of  free, 15-8  per  cent, 
of  total,  and  5-03  per  cent,  of  combined  sulphur.  (The 
sulphur  was  estimated  by  a  slight  modification  of  the 
usual  nitric  acid  method,  in  which  the  acid  mixture,  after 
oxidation,  was  diluted  with  water,  neutralised  by  dilute 
caustic  si „li  solution,  then  evaporated  down  and  fused  as 
usual.)  Hence  th  •  combined  sulphur  in  the  old  sample 
had  actually  diminished.  This  is  not  the  ease  with  sample? 
•  •f  |ood  quality,  e.a..  Para  rubber.  The  author  remarks 
that  vulcanisation  must  depend  essentially  on  the  colloidal 
structure  of  the  rubber:  he  considers  that  coagulation 
from  the  latex  is  intimately  connected  with  oxidation, 
and  that  further  experiments  are  necessary  on  the  paral- 
lelism between   vulcanisation  and  oxidation. — H.  E.  P. 

Patents 

Caoutchouc  ;  Synthetic  products  resembling  or  related  to . 

•T.  Y.  Johnson,  London.  From  Badisehe  Anilin  und 
Soda  Fabrik.  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.  97">.  Jan.   13.   1913. 

The  synthetic  products  from  butadiene  and  its  homo- 
logues  may  be  improved  in  quality  by  heating  them 
alone  under  reduced  pressure  in  an  inert  atmosphere, 
provision  being  made  for  the  removal  of  volatile  products. 
In  some  cases  the  simultaneous  employment  of  nitrogen 


Gums  [rubber,  etc.];   Process  and  apparatus  for  extracting 

from  aegttabU  tissues  containing  them.     !•'.  Kempler. 

Fr.   Pat.  461,093,  Aug.  4.   1913. 

The  bark,  etc.,  containing  rubber  or  allied  gums  is  coarsely 
crushed  by  some  method  which  does  not  overwork  the 
particles  of  rubber,  and  is  then  fed  into  an  apparatus  con- 
sisting of  a  horizontal  cylindrical  casing,  of  which  the 

lower  half  is  perforate  d  and  acts  as  a  serein,  and  in  which 
revolves  a  fiiction  roller.  The  whole  is  immersed  in  a 
tank  in  which  water  can  be  maintained  at.  the  desired 
level  to  enable  the  tine  particles  of  crushed  bark,  etc.,  to 
be  carried  away  through  the  screen,  whilst  the  agglom- 
erated rubber  remains  behind. — E.  \V.  L, 

Rubber     unci     analogous     substances;      Vulcanisation    of 

articles  made  of .     V.Thomas.     Fr.  Pat.    kio,7So, 

July  26,  1913.     Under  Int.  Conv.,  July  26.  1912. 

Vulcanisation  may  be  effected  by  the  action  of  the 
chemically  active  light  rays  (<.;/.,  violet  and  ultra-violet 
rays  from  mercury  vapour  lamps)  upon  thin  films  of  rubber 
mixings  containing  sulphur,  or  upon  solutions  of  such 
mixings.  The  process  may  be  used  in  combination  with 
the  ordinary  process  o£  hot  vulcanisation,  and  may  be 
carried  out  in  an  inert  atmosphere  in  order  to  avoid 
the  formation  of  ozone.  A  very  thin  film  of  Hevea  plan- 
tation rubber  mixed  with  6  per  cent,  of  sulphur,  prepared 
by  evaporating  a  3  per  cent,  solution  in  benzine  en  a 
transparent  quartz  plate,  was  exposed  on  both  sides  to  the 
rays  from  a  Heraeus  lamp  run  at  1 10  volts  and  3-5  amperes 
and  distant  13  cm.  The  rubber  was  covered  with  a  layi  r 
of  water  to  shield  it  from  the  heat  of  the  lamp.  2-56  |x-r 
cent,  of  combined  sulphur  was  found  in  t  he  exp  Ml  d  sample. 
A  3  per  cent,  solution  .if  plantation  rubhel  and  sulphur  in 
benzine  exposed  i"  thin  layers  to  the  rays  from  a  quartz 
lamp  run  at  220  volte  and  3  amperes,  at  a  distam 
i  3 — 4  cm.,  vulcanised  wry  rapidly,  a  rapid  pae 
before  the  lamp,  with  a  stream  of  wati  r  interposed  to 
cut  off  heat,  being  sufficient  to  brine  about  the  combination 
of  sulphur  tc  the  extent  of  L-5to2'5per  cent,  The  solution 
left  on  evaporation  a  residue  of  vulcanised  rubber,  insoluble 
in  the  ordinary  rubber  solvents. — E.  W.  L. 

Rubber  ;    Process  for  regenerating  — — .     C.  Harries.      Ger. 
Pat,  267,277,  Nov.   28.   1912. 

Solutions   of  rubber  waste   are    treated   with   gaseous 
hydrogen  chloride,  bromide,  or  iodide,  and  the  products, 
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of  the  type,  C,0H16,2HC1,  are  heated  with  bases,  such 
as  alkalis,  ammonia,  or  amines  ;  it  is  stated  that  rubber  of 
good  quality  is  regenerated  by  this  process,  whether  from 
the  waste  of  natural  or  artificial  rubber  goods. — T.  F.  B. 


Vulcanisation  of  natural  or  artificial  caoutchouc  substances  : 

Process  for   accelerating    the .     Farbenfabr.    vorm. 

F.  Baver  und  Co.  tier.  Pat,  266,619,  Dec.  25,  1912. 
Addition  to  Ger.  Pat.  265,221. 

In  place  of  using  piperidine  or  its  homologues  as  described 

in  the  principal  patent  (set-  Eng.   Pat.   11,530  of  1913; 

this  J.,  1913,  1078),  derivatives  of  these  bases  may  be  used 

— T.  F.  B. 


Plastic  compositions.       A.   Cxtktr,   Altona-Ottensen,   Ger- 
many.    Eng.  Pat.  4663,  Feb.  24,  1913. 

A  plastic  composition  for  elastic  padding,  floor  coverings, 
etc.,  consists  of  waste  vulcanised  rubber,  in  the  form  of 
small  pieces  or  powder,  agglomerated  by  a  binding  agent 
of  gutta-percha  and  fatty  matter  or  paraffin,  to  which 
caoutchouc  or  resin  may  be  added. — H.  E.  P. 

Rubber  compositions.  J.  W.  Avlsworth,  East  Orange,  N.J., 
U.S.A.  Eng.  Pat.  8757,  April  14,  1913.  Under  Int. 
Conv.,  April  18,  1912. 
Rubber  compositions,  soft  oi  hard,  are  made  by  vulcanising 
a  mixture  of  rubber,  ehloronaphthalene  (e.g.,  liquid  mono- 
chloronaphthalene  or  a  solid  ehloronaphthalene)  and 
vulcanising  agent,  which  is  preferably  added  after  the 
previous  ingredients  have  been  mixed.  Fillers  may  be 
added.  Metal  articles  or  fibrous  materials  may  be  coated 
with  a  film  by  covering  them  with  a  varnish  made  by  using 
liquid  monochloronaphthalene  or  a  solvent  such  as  acety- 
lene tetrachloride  with  the  ingredients  mentioned  above 
and  then  baking. — H.  E.  P. 

Rubber;     Manufacture    of    reinforced    hard -.     J.    T. 

Szek.     Fr.   Pat.  460,243,  Julv   11,   1913.     Under  Int. 

Conv.,  Sept.  20,  1912. 
In  order  to  protect  the  fabric  used  in  the  production  of 
ebonite  "  insertion "  from  the  destructive  action  of 
moisture  and  high  temperature  in  the  presence  of  sulphur 
during  vulcanisation,  it  is  first  impregnated  with  a  solution 
of  vulcanised  asphaltum  in  carbon  tetrachloride,  benzene, 
etc.,  then  dusted  with  finely  divided  quartzitc,  keiselguhr, 
glass  powder,  talc,  or  other  similar  substance  before  the 
rubber  mixing  is  applied  to  it. — E.  YV.  L. 

Caoutchouc    ;     Manufacture   of  compounds   resembling  or 

related     to .     J.      Y.      Johnson,      London.     From 

Badische  Anilin  tind  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germanv.  Eng.  Pat,  12,980,  June  4,  1913. 
Addition  to  Eng.  Pat.  26,550,  Nov.   19,  1912. 

See  Addition  of  June  7,  1913,  to  Fr.  Pat.  459,005  of  1913 ; 

this  J.,  1913,  1164.—  T.  F.  B. 

Caoutchouc  ;    Vulcanised and  process  of  making  same. 

F.  Hifmann  and  K.  Delbriick,  Assignors  to  Farbenfabr. 

vorm.    F.    Baver  und  Co.,   Elberfeld,   Germany.     U.S. 

Pat.   1,081,613,  Dec.   16,  1913. 
See  Eng.  Pat.  2312  cf  1912  ;  this  J.,  1912,  651.— T.  F.  B. 

Caoutchouc   substance   and  process   of  making  same.     F. 

Hofmann  and   K.   Delbriick,  Assignors  to  Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Elberfeld,  <  Jermany.     U.S.  Pat. 

1,081,614,  D'ec.  16,  1913. 
See  Eng.  Pat.  2313  of  1912  ;  this  J.,  1912,  547.— T.  F.  B. 

Vulcanised   glycerol   resin.     W.    C.    Arsem,  Schenectady. 

Asaignoi  to  <;•  a  ml  Electric  Co..  New  York.     U.S.  Pat. 

1,082.106,  Dec.  23,  1913. 
See  Eng.  Pat.  9985  of  1913  ;  this  J.,  1913,  1023.— T.  F.  B. 


Obtaining    erythrene    and    other    unsaturated    compounds. 
tier.  Pats.  267,079 and 267,080.      See    XX. 
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Tans  ;    Distinction  of  bark from  fruit  and  wood  tans. 

B.  Kohnstein.     Collegium,  1913,  645—648. 

Aqueous  or  alcoholic  extracts  of  the  bark  of  the  pine 
and  other  conifers  and  of  willow  bark  when  boiled  with 
hydrochloric  acid,  coded  and  shaken  with  ether  give 
a  green  colouration  when  the  ether  solution  is  removed 
and  shaken  with  ammonia.  The  reaction  is  not  confined 
to  these  barks,  but  in  most  cases  is  masked  by  the  produc- 
tion of  phlobaphenes  by  the  action  of  the  hydrochloric 
ami.  The  test  may  also  be  carried  out  by  placing  a  drop 
of  the  esterified  tannin  solution  on  a  piece  of  solid  caustic 
potash  on  a  white  tile.  In  both  cases  extracts  of  leaves 
and  bark  give  a  green  colour  while  those  of  fruits  and  wood 
give  a  brown  colour.  A  green  colour  is  produced  by  galls, 
and  young  valonia  gives  an  olive  green  colouration. — D.J.L. 

Tanning  materials  ;    [Apparatus  for]  Determination  of  the 

ethyl  acetate  figure  of .     J.  R.  Blockey.     Collegium, 

19 13,  634. 

The  apparatus  consists  of  a  modification  of  the  Soxhlet 
extractor  with  an  overflow  tube  at  the  side  instead  of  the 
usual  siphon  tube.  The  extractor  will  hold  30  c.c.  of 
liquid  up  to  the  level  of  the  overflow  tube  and  contains, 
inside,  a  small  glass  funnel  the  stem  of  which  reaches  to  the 
bottom  and  is  there  bent  round,  or  the  end  of  the  stem 
may  be  in  the  shape  of  a  small  bulb  pierced  with  small 
holes.  25  c.c.  of  clear  filtered  liquor  are  placed  in  the 
extractor  and  extraction  carried  out  in  the  usual  manner 
with  ethyl  or  amyl  acetate.  The  condensed  solvent  flows 
down  through  the  funnel,  then  rises  through  the  liquor  in 
small  drops  and  returns  to  the  distilling  flask  through  the 
overflow   tube.     Extraction   is   complete   in   3 — 4   hours. 

— D.  J.  L. 

Tannin  from  Turkish  and  Chinese  galls  ;    Constitution  of 

.     K.  Feist  and  H.   Haun.     Arch.  Pharm.,   1913, 

251,  468—526. 
The  crystalline  glucogallic  acid  obtained  by  Feist  (see  this 
J.,  1912,  652)  from  Turkish  galls  was  methylated  by  means 
of  diazomethane.  The  methylated  product  was  very  resist- 
ant to  boiling  JV/1  sulphuric  acid,  but  readily  hydrolysed 
by  alkali,  yielding  trimethxlgallic  acid.  As  glucogallic 
acid  contains  no  aldehyde  group,  the  carboxyl  group  of  the 
gallic  acid  residue  must  be  combined  with  the  glucose 
aldehyde  group,  the  substance  being  thus  a  mono-galloyl- 
glucose.  Tannins  obtained  from  Turkish  and  Chinese 
galls  were  methylated  by  Herzig's  method  (see  this  J., 
1909,  1051)  and  the  methylated  products  shown  not  to  be 
homogeneous,  fractions  of  varying  methoxyl  content 
being  obtained  by  treatment  with  absolute  ether  and 
absolute  alcohol.  The  fractions  obtained  from  methylated 
Turkish  tannin  showed  a  higher  methoxyl  content  than 
the  corresponding  fractions  from  methylated  Chinese 
tannin.  The  fraction  insoluble  in  cold  absolute  alcohol, 
obtained  from  methylated  Chinese  tannin  was  found  to  be 
identical  with  Herzig's  "  methylotannin  "  (loc.  cit.).  The 
methoxyl  content  of  this  substance  agreed  with  a  compound 
of  1  mol.  of  glucose  with  11  or  12  mols.  of  gallic  acid, 
whilst  the  corresponding  fraction  from  methylated  Turkish 
tannin  had  a  methoxyl  content  agreeing  with  1  mol.  of 
glucose  to  1  to  3  mols.  of  gallic  acid.  The  fraction  soluble 
in  cold  absolute  alcohol  obtained  from  methylated  Turkish 
tannin  was  not  homogeneous  but  a  mixture  of  mono-,  di-, 
and  tri-galloylglucose.  Molecular  weight  determinations  by 
the  ebullioscopic  method,  using  acetone  as  solvent,,  gave 
lower  values  for  Turkish  than  for  Chinese  tannin.  (See 
also  this  J.,  1912,  1044;    1913,  36.)— T  C. 

Pistachia  atlantica,  Desf.,  from  Libia  as  a  tanning  material. 
F.  Vignolo-Lutati.     LTnd.  Chim.,  1913,  13,  355—356. 

The  air- dried  leaves  of  Pistachia  atlantica.  when  examined 
by   Procter's  filter-bell   mrthod,  gave  40-86    per  cent,  of 
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soluble  matter,  nl  which  1071  pel  .ml.  was  absorbed 
l.\  bide-powder,  i.i  ,  n  considerably  greater  proportion 
than  that  yiolded  \>\  /'.  ieititsruf,  a  oommoo  adulterant 
.■f  tnmaoh.  The  extract  of  /'.  atlaniica  waa  light  colour  'I 
ami  ill.  tannin  present  wave  the  n  actions  ol  a  pyrogallo] 
tannin,  whereas  that  of  /'.  lentiacut  is  a  catechol  tannin 
B  _  regard  to  the  low  cost  of  transport  from  Libya, 
ii  i~  suggested  thai  it  would  be  advantageous  to  trj 
P.  atlanttra  as  a  tanning  material  "n  .1  commercial  Bcale 
m  Italy.     A.  s. 


Hii/.  1  :     Natural and   th.    catalytic    action    of  sonu 

colloidal  rubttanci  tat  great  dilution  [in  tanning  anddyi  ing]. 
i:    11    Sommerhoff.     Collegium,   1913,635-   638. 

It  the  calculated  quantity  of  lime  or  soda  be  added  to 
*  natural  water  the  precipitation  of  i  all  iura  carbonate  1-  not 
nearly  quantitative  and  the  result  will  vary  greatly 
according  to  thi  scale  on  which  the  experiment  is  p<  rfoi  med. 
In  a  Boftened  natural  water  "l  ::  of  hardness,  magnesium 
rare  still  present  and  could  not  be 'quantitatively 
precipitated  by  sodium  phosphate.  The  calcium  and 
urn   isalts   111    natural    water   an-   probably   pi    sent 

Sirtlv  in  a  colloidal  complex  polymerised  form,  and  thus 
.1  not  take  part  in  the  usual  ionic  reactions.     Thepr    ence 
ganic  colloidal  alkaline  earth  compounds  in  watei 
used  for  silk  dyeing  and  leather  manufacture  may  produce 
good   or   bad   results.     Their   influence   is   favourable   in 
quickly  coagulating  the  colloidal  tanning  matter  in   the 
hide  and  -ilk  fibre  during  washing  and  results  are  obtained 
with  natural  water  which  ran  never  be  imitated  by  the 
addition   of   crystalline    magnesium   salts   to  soft    water. 
The  formation  of  colloidal  calcium  and  magnesium  salts 
.rod  by  the  presence  "f  protective  organic  colloids 
-   limine  acid.     The  catalytic  action  of   these  salts 
gen  carriers  may  become,  under  certain  conditions,  so 
strong  as  to  result  in  local  destruction  or  staining  of  the 
-ilk  or  hide  so  that  some  metallic  salts  which  arc  quite 
harmless   when   present    in   crystalloidal   form   may   have 
.  very  harmful  effect   when   in  the  colloidal  polymerised 
f"rm.     An  instance  is  given  of  the  occurrence  of  red  stains 
m  -ilk  dyeing  which  were  explained  as  due  to  a  catalytic 
■M'iiti.m  effect  causing  local  decomposition  of  albumin. 

Oil Hoidal  metallic  -alts  arc  very  similar  in  their  effects 

to  bacteria.     The  author  regards  it  as  doubtful  thai   salt 
stains  are  due  entirely  to  bacteria.     Investigation  of  the 
-tarns  should  be  carried  out  on  a  practical  scale  as  it   is- 
ble  to  produce  similar  conditions  in  the  laboratory. 

— D.  J.  L." 


Leather;      Free     sulphuric     acid     in .     J.     Paesslcr. 

Collegium,  1913,  G48— 049. 

Leather  tanned  with  the  synthetic  tanning  material 
Nendo]  I)  gives  erroneous  results  when  tested  for  free 
sulphuric  acid  by  the  usual  tests.     Tin-  tanning  material 

ontains  sulphur  compounds  which  are  taken  up 
by  the  bide  during  tanning.  Any  method  of  estimating 
the  free  sulphuric   acid   involving  the  determination   of 

il  sulphur  in  the  leather  must  give  too  high  results. 

— D.  J.  L. 

I.-ath-r  ,     Ff.     .sulphuric    acid    in .     W.     Moeller. 

Collegium,  1913,  649—650. 

-  N  1  idol  many  other  substances,  when  present  in 

leather,  give  rise  to  erroneous  results  in  the  determination 

sulphuric  acid  by  any  of  the  methods  previously 

Sody    (Gerber    Courier,    1913,    No.    37)    has 

-hown  that,  in  nm-t   cases,  the  high  percentage  of  free 

-ulphunc  acid  found  in  many  samples  of  leather  by  the 

u-ual  m.thods  is  not  really  present  but  is  formed  during 

the  course  of  the   analysis*  from   sulphur   present   in   the 

eather    in    other    forms.     The    varying    amount    of    the 

-dphur  in  the  raw  skin,  the  selenium  in  the  water,  sulphur- 

ontaiwing  salts  in  the  raw  skin,  sodium  sulphide  in  the 

dphates  and  bisulphites  in  the  tanning 

xtraeta,   eulphonated   oils,   sulphur   dyestuffs,   sulphite". 

■llulose  extract,  etc..  may  all  contribute  to  the  total 

dphur  in  the  leather.— D.  J.  L. 


I'm 

traeho ;    Method  of  treating  .1.   M.   Fiske,  New 

"Tori       1  F.S   IM    1,081,730,  Deo.  16,  1013 
Sot  in   extra  I  of  quebracho  is  immersed  in  water  in  « 

d  vessel,  ami  i  he  ».it.  .   i-  ,  an-,  d  bo  circulate  at 
temperature    not    highei    than    17..     r     1 79     1 '. ).     1  1 
water  may  be  heated  bj    -te.ini.     Th,    solution  and  in 
soluble  matter  are  drawn  off  separately.     II    E,  I'. 

Tanning  in  on*  operation  with  mineral  and  vegelabU 
ducts.     \Y.  A.  Klip  ti  in.    IV  Pat.  160,870, July  :tn.  1913. 

Skins   are   tanned    in    a    mixture   ol    vegetable   tanning 

agents,  oaustii    so. la  and  normal  cb nun  sulphate  01 

..th.  1  alkalis  and  chromium  salt-,     for  example  7n  pari 
by  weight  of  solid  quebracho  extract,  8  parte  ol  caustii 
soda,   7.7   puts  of  .In. Minimi   sulphate  and    15   parts  ol 
ohromium  oxide  may  be  iisi  d.     I>.  J,  L. 

Leatln  r ;  Treatim  nt  of         for  wati  rproofing  and  rt  ndV 
it  nun  Hipping.     A.  McLennan,  Ross,   Hereford.     Eni  . 
Pat,  21,081,  s,pt.   16,   Mill'. 

The  resistance  to  water  of  leather  is  increased  by  drum- 
ming, for  2o  hid  !  oi  avi  rage  wi  i|  bt,  with  a  solution  of 
6  oz.  of  celluloid  dissolved  in  5  6  pints  of  acetone,  adding 
lat  1.  at  suitable  intervals,  In  •  ■/..  of  gum  juniper,  30  oz.  pi 
ether,  ti  oz.  of  amber  resin  and  15  oz.  of  benzol.  The 
treated  leather  loi-  a  much  hitter  grip  On  a  damp  or 
v  surface  than  untreated  leather.  Tin-  process  is 
preferably  combined  with  a  treatment  with  rubber 
olul ion.     I>  J.  I.. 

Leather;  Drying  iu/xtnned  or  varnished .    A.  Genthe, 

Worms  a;K.,  Germany.      Eng.  Pat.  20,795,  Sept.  15, 
1913. 

The  ozone  produced  by  mercury  vapour  lamps  when 
used  for  the  production  of  ultra-violet  rays  in  the  drying 
of  japanned  or  varnished  leather  acts  injuriously  on  the 
varnished  surface.  The  method  of  removing  ozone  from 
the  chamber  by  ventilation  (see  Eng.  Pat.  10.071  of  10 12  : 
this  J.,  1912,  094)  fails  on  moist  summer  days,  but  1 
in  such  cases,  the  injurious  action  of  the  ozone  may  l» 
prevented  by  removing  the  aqueous  vapour  as  far  1- 
possible  from  the  air  entering  the  chambei  by  suitab.'e 
chilling.— D.  J.  L. 

Banes;    Preliminary  treatment  of for  gelatin   tnanu- 

factun.     H.   Bunzel.     Fr.  Pat.  460,611,  June  20,  1913. 
Under  Int.  Conv.,  Oct.  28,  1912. 

The  bones,  after  treatment  with  hydrochloric  or  other 
acids,  arc  treated  with  a  solution  of  peroxide  or  pel  - 
carbonate  of  sodium  or  other  alkali  or  alkaline-earth  per- 
salts.  The  process  is  much  quicker  than  the  usual  treat- 
ment with  lime  water  and  a  product  of  better  colour  is 
obtained. — D.  J.  L. 

Leather  and  leather  product*  ;    Manufacture  of .     W. 

Spalteholz,  Leipzig,  and  K.  Hating.  Hersfeld,  Germany. 

Eng.  Pat.  28,302.  Dec.  9,  1912. 
See  Ger.    Pats.   258,992  and   2.78.993  of   1911:   this  J.. 
1913.  668.— T.  F.  B. 


XVI.— SOILS  ;  FERTILISERS. 

Sodium   sulpha!,  .     Kffict  of on   the  growth  of  plants. 

F.    Hisclhoff.     Landw.  Jahrb..  1013,  44.  641.     Bieder- 

manns  Zentr.,  1913,  42,  824-  - 
The  presence  of  sodium  sulphate  in  the  effluents  from 
soda  works,  and  in  atmospheric  dust  in  the  neighbourhood 
of  potash  and  other  chemical  works,  has  led  the  author 
to  try  its  effect  on  plants  when  present  in  the  soil  and 
uli,  q  dusted  on  to  the  leaves.  The  du.-t  had  an  un- 
doul.-,  d  retarding  effect  on  grasses,  and  so.l  ,-ultures  and 
water  culture-  showed  in  many  cases  a  retarding  effect 
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on  other  plants  with  0-5  grin,  per  litre.  The  results 
fluctuated  considerably  and  the  individuality  of  the  plant 
had  undoubtedly  some  effect. — W.  H.  P. 

Nitrogenous  fertilisers  in  U.S.A.  J.  W.  Turrentine, 
U.S.  Dept.  of  Agrieulture.  Bureau  of  Soils,  Dec,  1913. 
[T.R.] 
Of  the  250,000,000  tons  of  sodium  nitrate  exported 
from  Chile  in  1911,  the  United  States  took  500,000  tons, 
of  which  some  70,000  tons  were  used  in  agrieulture. 
Surveys  of  those  parts  of  the  U.S.A.,  the  climate  of  which 
would  permit  of  nitrate  formation,  has  failed  to  reveal 
their  presence  in  workable  quantities.  For  the  last  five 
vears  the  annual  U.S.  production  of  ammonium  sulphate 
has  ranged  from  83,400  tons  in  1908  to  155,000  tons  in 
11112.  The  world's  production  in  1911  wis  1,187,000  tons. 
The  only  feasible  development  lies  in  the  by-product  oven. 
An  oil  shale  from  Montana  is  reported  which  yields  41-5  lb. 
ammonium  sulphate  and  six  gallons  crude  oil  per  short 
ton.  During  1910,  13,531  tons  of  calcium  nitrate  were 
exported  from  Norway,  and  the  total  production  was 
about  22,000  tons.  In  1911,  2302  tons  were  imported 
into  the  U.S.A.  In  1912  about  12,000  tons  of  cyanamide 
were  produced  at  Niagara,  4000  at  Nashville,  and  from 
15.000  to  18,000  tons  in  Europe.  Owing  to  recent 
additions,  the  Niagara  Works  of  the  American  Cyanamid 
Co.  should  be  able  to  put  out  at  the  rate  of  some  50,000 
tons  a  year  by  the  end  of  1913.  Tenkage  and  dried  blood 
contains  from  5  to  8  per  cent,  of  nitrogen  and  from  5 
to  12  per  cent,  of  phosphoric  acid.  Pure  dried  blood 
contairs  14  per  cent,  of  nitrogen,  but  as  obtained  on  the 
market  the  content  varies  from  9  to  13  p?r  cent.  An  ox 
in  good  condition  yields  12  lb.  of  tankage  and  7  lb.  of  dried 
blood  ;  each  calf*  2-4  lb.  tankage  and  0-75  lb.  blood  ; 
each  hog,  4-8  lb.  tankage  and  1-2  lb.  biood  ;  and  each 
.;heep.  1-2  lb.  tankage  ana  0-5  blood.  These  figures  do  not 
include  bone  or  concentrated  tank  water.  Had  all  the 
materials  derived  from  cattle  of  all  kinds  slaughtered 
in  U.S.A.  in  1912  been  rendered  available  they  would 
have  pioduced  222,535  tons  of  tankage  and  79,794  tons 
of  dried  blood.  The  present  supply  depends  largely  on  tin- 
output  of  the  large  packing  houses,  for  the  work  from 
the  smaller  ones  is  not  so  available,  and  there  is  little 
likelihood  of  much  increase.  Of  the  fertilisers  used  in 
U.S.A.,  215,000  tons  are  ammonium  sulphate,  70,000  tons 
sodium  nitrate,  11,000  tons  calcium  cyanide,  from 
100,000  to  150,000  tons  tankage,  and  70,000  tons  fish  scrap. 
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[Beetroot]    Juke;      Purification    of  [by     alumina]. 

M.  Lindner.  Deutsch.  Zuckerind.,  1913,  38, 1136— 1138. 
On  digesting  beetroot  pulp  with  a  suspension  of  colloidal 
alumina  at  45° — 50°  C,  the  juice  obtained  was  only 
slightly  turbid  when  cold  and  filtered  quite  clear.  Experi- 
ments  made  on  a  larger  scale  with  a  glass  diffusion  appar- 
atus gave  equally  favourable  results,  the  alumina  separa- 
ting easily  from  the  beetroot  chips  as  a  black  mass.  The 
alumina  must  be  free  from  salts  and  ammonium  com- 
pounds. 50  kilcs.  of  chips  required  1  kilo,  of  colloidal 
alumina,  containing  12  per  cent.  A1203.  Sugar  boiled  from 
the  juice  thus  prepared,  without  the  use  of  lime,  gave  the 
following  results : — Polarisation,  9800,  ash,  0-33,  water. 
0-68,  organic  non-sugar,  0-99  per  cent.  The  sugar  drk d 
easily  in  the  centrifugal  machine  and,  with  slight  steaming, 
yielded  a  product  fit  for  direct  consumption  :  polarisation, 
99-80,  ash,  0003,  water,  0180,  organic  non-sugar,  0-017 
per  cent.  The  alumina  did  not  produce  the  same  purifica- 
tion with  diffusion  juice  as  when  applied  direct  to  the 
beetroot  chips,  the  reason  adduced  being  that  the  non- 
sugars  of  the  beetroot  have  a  labile  structure  which  no 
longer  exists  when  they  are  freed  in  the  diffusion  juice. 

— L.  J.  DE  W. 

Sucrose  ;  Constants  for  use  in  the  double  polarisation  method 

of   determining .     L.    G.    L.    Steuerwald.     Arehief 

Suikerind.  Ntderl. -Indie,  1913,  21,  1383—1392. 
Several  investigators   have   observed  when   using  the 
double   polarisation   (Clerget-Herzfeld)   method  of  deter- 


mining sucrose  that  the  Herzfeld  constants  are  not  strictly 
accurate,  a  result  higher  than  the  truth  being  given,  so 
that  in  the  examination  of  raw  luet  sugars  the  presence 
of  raffinose  may  be  indicated,  when  the  trisaccharide  is 
absent  (International  Commission  for  Uniform  Methods 
of  Sugar  Analysis.  New  York,  1912).  The  author  has 
found  the  Herzfeld  constant  to  give  0-2 — 0-3  per  cent, 
more  sucrose  in  the  case  of  high-grade  cane  sugais  than 
a  constant  specially  determined  by  him.  A  new  series 
of  constants,  the  average  of  values  determined  at  28° — 
29  (  .  and  at  20"  C,  and  calculated  to  0C  C,  has  now  l*-i  n 
constructed  by  him  (Table  1). 

Table  1. 


Concentration. 

Concentration, 

grms.  of  sucrose 

Constant  for 

grrus.  oi  sucrose 

Constant  lew 

per  1O0  c.c. 

0;C. 

per  loo  c.c. 

0°C. 

1 

142-19 

11 

142-91 

•> 

142-26 

12 

14"-9S 

3 

142-34 

13 

143-05 

4 

142-41 

14 

143-12 

5 

142-48 

15 

143-20 

6 

142-55 

16 

143-27 

7 

142-62 

17 

143-34 

8 

142-69 

18 

143-41 

9 

142-77 

19 

143-4S 

10 

142-84 

20 

143-55 

A  table  in  which  the  change  of  rotation  due  to  concen- 
tration as  well  as  that  caused  by  temperature  has  also 
been  worked  out.  following  the  procedure  of  Geerligs 
(Arehief  Suikerind.  Nederl. -Indie,  1913,  21,  33). 

Table  2. 


Temperature  of  reading. 

20^C. 

22   C. 

24=  C. 

26°  C. 

28°  C. 

30°  C. 

—25 

14  3-51 

— 

- 

—24 

143-45 

143-43 

_ 

— 

— 

—23 

143-39 

143-38 

143-36 

— 

— 

— 

143-34 

143-32 

143-30 

143-29 

— 

— 

-  21 

143-28 

143-26 

143-24 

143-23 

143-21 

143-20 

—20 

143-23 

143-20 

143-18 

143-16 

14315 

143-14 

—  19 

143-17 

143-15 

143-12 

143-10 

143-09 

143-07 

—18 

143-12 

143-09 

143-06 

143-04 

143-02 

143-01 

—  17 

143-06 

143-03 

143-00 

142-98 

142-96 

142-94 

—16 

143-01 

142-98 

142-95 

142-92 

142-90 

142-88 

—15 

142-95 

142-92 

142-89 

142-86 

142-83 

142-81 

—14 

142-90 

142-86 

142-83 

142-80 

142-77 

142-74 

—  13 

142-S4 

142-80 

142-77 

142-74 

142-71 

142-68 

—  12 

142-79 

142-75 

342-71 

142-68 

142-64 

142-01 

—  11 

142-73 

142-69 

142-65 

142-61 

142-58 

142-56 

—  10 

142-«8 

142-64 

142-59 

142-55 

142-52 

142-48 

—  9 

142-62 

142-58 

142-53 

142-49 

142-45 

142-42 

—  8 

142-57 

142-52 

142-47 

142-43 

142-39 

142-35 

7 

142-51 

142-46 

142-41 

142-37 

142-33 

142-29 

-  6 

14-'-40 

142-41 

142-36 

142-31 

142-26 

142-22 

—  o 

142-40 

142-35 

142-30 

142-25 

142-20 

14215 

—  4 

142-35 

142-29 

142-24 

142-19 

142-14 

142-"'.' 

—  3 

142-29 

142-24 

142-1* 

142-13 

142-07 

142-02 

—  ■» 

1 42-24 

142-18 

142-12 

14206 

142-01 

141-96 

—   1 

142-18 

142-12 

142-06 

142-00 

141-94 

141-88 

P.  0 


Dextrose  ;    Action  of  alkali  and  alkaline-earth  cyanides  on 

.     E.  Rupp  and  A.  Holzle.     Arch.   Pharm..  1913, 

251.  553 — 556. 
A  mixture  of  dextrose  and  potassium  eyan.:dc-  (or  barium 
cyanide)  liberated  ammonia  even  without  the  addition  of 
caustic  alkali.  The  potassium  compound  of  the-  nitrile- 
of  heptaglueonic  acid  was  first  formed  as  an  additive 
compound  and  was  converted  first  into  the  ammonium 
salt  of  heptaglueonic  acid,  and  then  into  the  corresponding 
potassium  salt  with  evolution  of  ammonia.  The  mechanism 
of  the  reaction  was  elucidated  by  determining  quantita- 
tively the  amount  of  ammonia  formed  and  the  potassium 
content  of  the  product  and  the  isolation  and  identification 
of  the  anhydride  of  heptaglueonic  acM. — T.  C. 
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Bstaint  hydrochloridt  from  molasses  residues ;    Preparation 
of—  H.  Stoltieubci        /..  nii.iii.i.  Zuckerind.,  1913, 

i  and  .  Chi  m.  /.■  ntr.,  101 1,  I.  22. 
In  the  preparation  of  bctainc  from  molasses  residues 
(tin-  J.,  1912,  788;  1913,  301),  the  ethyl  alcohol  used 
need  nol  be  pure  ;  alcohol  denatured  with  methyl  alcohol 
ii  quite  suitable.  The  method  ■  ■  f  Urban  (this  .1.,  1913, 
(lit)  .-  criticised,  especially  iu  regard  to  tho  quantity  »»f 
hydroohloi  ic  acid,  the  use  of  animal  charcoal,  and  omission 
of  alcohol.  The  solubilities  "f  betaine  hydrochloride, 
glutamic  acid  hydrochloride,  and  potassium  chloride  in 
water  are  nearly  equal,  and  onlj  i  mixture  can  be  obtained 
by  evaporal  ion  of  an  aqueous  solution  of  these  substanci  s. 

— A.  S. 

Patbnt, 

Starch  .    Process  for  treating  for  lh.   production  ></  on 

adhssivi   particularly  suitabU  for  use  as  n  size.     W.  J. 

liellersh-Jackson,     London.     From     Casein     Co.      of 

America,  New  York.     Km-.  Pat.  1203,  Feb.  Is.  1913. 

i    S  Pat.  1,053,719  of  1913;  this  J.,  1913,302.— T.F.B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Brewing  barleys;     Direct   determination    of  extract,   as   a 

factor  in   thi    valuation  of .     R.   Seibriger.     Woch. 

Bran.,  1913,  30,  049— U50. 

T ii k  protein-content  "f  barley,  valuable  as  a  means  of 
judging  bow  the  grain  will  behave  on  the  malting  Boor, 
does  nol  by  itself  constitute  a  trustworthy  basis  f<>r  the 
calrulutkm  of  extract  yield.  Barleys  of  the  same  protein- 
Oontent  may  differ  by  as  much  as  4S  p  i  cent,  in  their 
yield  of  extract.  For  the  valuation  of  brewing  barleys 
the  author  therefore  recommends  the  direct  determination 
of  axtract  (see  this  J.,  1910,  893;  Woch.  Bran.,  1912, 
29.  297)  besides  that  of  moisture,  proteins  and  gerinin- 
ativc  capacity.  When  malting  is  conducted  under 
ordinary  conditions  there  is  a  fairly  constant  difference 
(I — 1-5)  between  the  percentage  extract  of  the  barley 
(determined  as  above)  and  that  of  the  malt  (determined 
in  tine  grist  by  the  Congress  method)  the  latter  value 
being  the  lower.  Greater  differences  than  this  indicate 
unsatisfactory  methods  of  malting,  and  the  direct  deter- 
mination of  extract  in  barley,  serves  nol  onlj  as  a  basis 
for  the  valuation  of  the  grain  itself,  but,  together  with 
the  determination  of  extract  in  the  malt,  asa  control  on 
the  malting  operations.  Barleys  containing  less  than 
77  p  i  cent,  of  extract  (calculated  on  the  dried  substance) 
arc  as  a  rule  not  well  suited  for  brewing. — J.  H.  L. 


Mull  :    Influena   of  dilution  of  the   mash  on  th    yield  of 

extract  found  in  the  examination  of by  tht   Congress 

vuthod.     W.  Windisch  and  \V.  (daul.it/.   Woch.  Brau., 

1914.31,  1-  I. 

In  the  determination  of  extract  in  malt  by  the  Congress 

method  in  use  on  the  Continent,  the  extract-content  of 

the  filter,  il  wort  (about   8-5  pel   cent.)  is  found   from   its 

density    b)     reference    to    Balling's    table.     The    results 

obtained  varj    slightly  according  to  the  dilution  of  the 

mash,  and  these  discrepancies  depend  to  some  extent  on 

the  character  of  the  malt,  bul  are  smaller  and  more  constant 

when  instead  ol   Balling's  table,  that  of  K.  Windisch  is 

e,  this  J.,  1902,  557).     For  example,  if 

the  mash  is  so  diluted  as  to  give  a  12  per  cent,  instead  of 

-  5  per  cent,  wort,  the  values  found  for  the  yield  of 

ict  in  the  malt  are  higher  by  0-75 — 0-8  pel  cent,  oi 

n-4   per  cent.,  according  as   Balling's  or   K.   Windisch's 

table  is  used     These  differences  are  due  mainly  to  the 

"f  dilution   of  the  wort   and  not   to  the  amount   of 

tter  extracted  from  the  malt.     Similar   discrepancies 

•  iicountercil  when  a  wort  (or  a  pure  sucrose  solution) 

is  diluted  to  different  extents,  and  the  extract-contents 

calculated  from  the  degree  of  dilution  are  compared  with 


1  ho  le  di  do..  ,l  from  i  he  ai  i  ual  .1-  nsitii  a  bj  n  t 
Balling  table  ;  bul  il  K.  U  indi  i  b  tabli  i  used  the 
discrepancies  almost  ii  nol  quite  vani  b.  Thi  authors 
reoommepd  thai  in  order  to  approai  h  technical  conditions 
■'  -  closely  n  po  ible,  t  hi  '  'ongn  mi  t  hod  oi  ma  bing 
should  be  bo  modified  as  to  yield  a  worl  of  .1 1  12  pci 
cent,  extract,  ami  also  that  Balling's  tabic  should  be 
replaced  either  by  thai  of  K.  Windisch  (15  C.)  or  b\  that 
of  Mohr(17-5  C).    J.  II.   L. 


Pyruvic  acid,  a  product  of  tin   vital  activity  of  yeast.     A. 

Eernbach  and  M.  Schoen.     C 1913,  157. 

1478— 1480. 

The  quantity  of  acid  produced  in  yea  t  i, ttal 

considerably  increased  bj  adding  calcium  carbonate  to 
i  he  medium.  Using  a  i  lhampagne  yeasl  in  a  Bugaj  solu 
containing  mineral  Baits  and  I  5  grm.  of  peptone  p  a  litre, 
a  quantity  of  calcium  salts  insoluble  in  alcohol  (i.< 
from  acetate)  equivalent  to  5-5  per  cent,  of  the  sugar 
fermented  was  obtained,  whilst  with  the  myco-yeasl  of 
Duclaux  the  yield  rose  to  2">  percent.  Among  thi  acids 
1 In. .  d  |.m  ii  vie  acid  was  identified.     A.  S. 

Invertase;   Formation  of .     11.  Euler  and  EL  Cramer. 

Z.  physiol.  Chem.,  1913,  88.  130—444.     (Sec  also  this 
J.,  I'M U.  24o.  054.) 

Thk  marked  production  of  invertase  which  occurs  when 
y.ast  is  kepi  for  some  days  in  sugar  solution  i  il.. 

and  Bleisenheimei  and  others,  this  J.,  1913,  838)  is  not 
a  consequence  of  increased  general  vitality  of  t  he  cells,  for 
it  is  sometimes  accompanied  by  diminished  fermentative 
activity.  It  takes  place  in  solutions  of  sucrose,  dextrosi 
or  mannose,  but  not  in  those  of  mannitol,  sodium  formate 
or  sodium  lactate;  yet  the  effect  of  sugar  is  somewhat 
increased  by  the  presence  of  sodium  lactate  and  diminishi  .1 
by  sodium  formate.  The  authors  conclude  that  the 
formation  of  invertase  requires  conditions  favourable  to 
the  production  of  protoplasm,  and  the  energj  n  quired  for 
Lot  h  processes  must  l.c  suppli.  .1  l.\  f.  i  mclit at  ion.  —  J.  II.  L. 


Emukin  free  from  proteins ;  Production  of .     K.  Ohta. 

Biochcni.    Zeits.,    1913,    58.   329—338. 

Commercial  emulsin  (Kahlliaum's)  was  dig.  st.dwilh  I  /111 
of  its  weight  of  pancreatin  and  1(!0  parts  of  watei  render)  d 
slightly  ammoniacal,  for  5 — 1(5  days  at  37°  C.  in  proa 
of  toluene.  The  clear  filtered  solution  was  dialysi  d 
against  water  for  .3 — 10  days  and  afterwards  concentrated 
at  a  low  temperature  and  mixed  with  several  times  its 
volume  of  alcohol.  The  precipitated  enzyme,  washed 
with  alcohol  and  ether,  and  dried,  amounted  to  onlv 
2  per  cent,  of  the  original  material.  It  still  contain,  d 
nitrogen  but  was  free  from  proteins  (biuret  and  trikete 
bydrindene  tests  negative).  It  gave  a  positive  pentose 
reaction,  contained  organically  combined  phosphorus, 
reduced  Fehling's  solution  strongly  aft.  i  boiling  with 
mineral  acids  Lot  not  at  all  before,  and  on  incineration 
yielded  an  ash  containing  calcium  and  magnesium  bnt 
no  sulphates  or  chlorides.  It  hydrotysed  amygdalin  and 
sali>in.  the  former  more  readily  than  did  the  commercial 
emulsin.  and  its  activity  remained  unimpaired  aft.  i  six 
months. — J.  H.  L. 


Lactic  acid;    Dei  mbined  — 

T.  Roettgen.     /..  Untcrs.  Nabr.  Genussm.,  I913j 

26.  64S— 650. 
For  the  determination  of  free  lactic  acid  50  i.e.  of  the 
wine  (grape  or  trait)  are  freed  from  volatile  adds  by 
distillation  (200  cc.  of  distillate),  and  the  residue  extract. .  I 
for  24  hours  with  ether.  The  ethereal  extract  is  mixed 
with  30  c.c.of  water,  the  ethei  evaporati  d,  and  the  aqueous 
residue  treated  with  barium  hydroxide  solution  in  Blight 
excess,  and  heated  for  15  minutes  on  the  water-bath.  A 
current  of  carbon  dioxide  is  now  passed  through  the  still 
alkaline  liquid  and  the  heating  continu.  d  until  the  r.  sidue 
is  concentrated  to  10  c.e.      It  is  then  made  up  to  150  CC 
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by  the  addition  of  40  c.c.  oi  water  and  100  e.c.  of  95  per 
cent,  alcohol,  filtered,  and  LOO  o.c.  oi  the  filtrate  titrated 
with  .VI  hydrochloric  acid.  Results  thus  obtained  are 
in  close  agreement  with  those  given  by  the  more  tedious 
methods  of  Kunz  and  Moalinger,  which  may  however  be 
used  for  the  determination  of  the  total  lactic  acid. 

— C.  A.  M. 


Spirits;     Regulations    of    Dominion     of    Sew    Zealand 

regarding    methylation    of .     Board    of    Trade    J., 

Jan.  8,  1914.     [T.R.] 

A  Ministers'  Order  (No.  1058).  dated  28th  October 
last,  prescribes  regulations  to  be  observed  under  Section 
35  (10)  of  the  Customs  Law  Act  of  1008,  for  the  manu- 
facture, use,  and  sale  of  methylated  spirits  in  the  Dominion. 
The  regulations  provide,  inter  alia,  that  no  spirits  shall  be 
methylated  which  are  of  a  lower  strength  than  50  per  cent. 
overproof,  and  that  no  wood  naphtha  or  pyridine  shall 
be  used  [or  the  purpose  of  methylation  which  has  not  been 
approved  by  the  Secretary  of  Customs.  No  wood  naphtha 
will  be  approved  which  is  of  a  less  strength  than  CO  o.p. 
by  Sites'  hydrometer,  whilst  pyridine  must  comply  with 
certain  prescribed  tests.  The  regulations  further  specify 
the  kinds  of  methylated  spirit  which  may  be  manufactured 
for  sale  and  used  in  certain  industries. 


Patents. 


J.    Da  V. 
Pat,  23,548, 


II  ihes  and  spirits,  Ageing  or  maturing — 
Vianna,  Lourenco  Marques,  Africa.  En 
Oct.  17,  1913. 

The  wine,  or  spirit,  is  stored  in  closed  casks  and  subjected 
to  a  continual  rocking  movement  for  some  months  at  a 
temperature  oi  about  110°  F.  (43°  C.).— W.  P.  S. 

Win*  ,    Process  of  clarifying .     A.  Ornstcin,  Vienna. 

U.S.  Pat.   1,081,623,  Dec.   16,  1913. 

See  Eng.  Pat.  4597  of  1913  ;  this  J.,  1913,  548.— T.  F.  B. 


XIXa.— FOODS. 

Carabao's    milk;     Composition    of .     E.    R.    Dovey. 

Philippine  J.  Sci.,  1913,  8,  151—157. 

Analyses  of  the  milk  from  19  different  carabaos  (a  kind 
of  buffalo)  yielded  the  following  results  : — ■ 


M  illinium. 

Maximum. 

Average. 

1-0307 
per  cent. 
17-61 
5-62 
9-92 
4-86 
3-50 
0-71 

1-0418 

per  cent. 

27-85 

15-93 

14-22 

9-79 

5-32 

0-95 

1-0364 

per  cent, 

21-55 

Fal    

Solids-not-fat  

Proteins  (N  xt'>-25)  

Ash    

10-35 
11-20 
5-88 
4-32 
0-84 

The  composition  of  the  ash.  etc.,  is  also  recorded. 
Determinations  of  the  total  solids  and  fat  in  the  milk 
from  a  further  105  animals  showed  that  the  fat  averaged 
10  44  per  cent,  and  the  total  solids  21-42  per  cent.  It  is 
suggested  that  8-5  per  cent,  of  solids-not-fat  and 8-0  per 
cent,  of  fat  be  adopted  as  minimum  standards  for  the 
milk.— W.  P.  S. 


Rennet  :    Conditions  of  activity  of  (he  enzyme  of .     L. 

Micliaelis  and  A.  Mendelssohn.     Biochem.  Zeits.,  1913, 
58,  315—328. 

The  optimum   concentration   of   hydrogen   ions   for  the 
I1"  '  ipitation  of  casein  by  acids  in  pure  solutions  or  in  milk 


is  2-5  X  10-6.  The  presence  of  calcium  salts  displaces  this 
optimum  in  the  direction  of  greater  acidity  {e.t,.,  to  3  X  10~"4 
in  .1//10  solutions  of  calcium  chloride)  and  renders  it  less 
definite.  The  optimum  concentration  of  hydrogen  ions 
for  the  precipitation  of  casein  by  rennet  in  presence  of 
calcium  salts  lies  between  the  values  4  X  10""7  and  1  X  10~*. 
There  is  thus  a  zone  of  relative  inactivity  (10-6 — 10~8) 
between  the  optimum  concentration  of  hydrogen  ions  for 
acid  precipitation  and  that  for  precipitation  by  rennet. 
The  action  of  rennet  is  therefore  specific,  and  not  simply 
a  particular  ease  of  acid  precipitation.  The  calcium  ions 
necessary  for  the  action  of  rennet  cannot  be  replaced  by 
hydrogen  ions. — J.  H.  L. 


Bnttei '  ;    Adulteration  of ly  addition  of  cocoanut  oil. 

[Presence  of  cocoanut  oil  in  genuine  littler.]     R.  Lcdcnt. 
Bull.  Soc.  (.'him.  Belg.,  1913,  27,  325—330. 

Certain  of  the  constants  of  samples  of  butter,  undoubtedly 
genuine  and  obtained  from  the  milk  of  cows  which  had 
been  fed  on  cocoanut  oil  cake,  appear  to  indicate  definitely 
the  presence  of  cocoanut  oil. — T.  F.  B. 


Patents. 

Flour;  Hilling  of .     H.  Leetham  and  Sons,  Ltd.,  and 

S.  Leetham,  York.     Eng.  Pats.  28,375,  Dec.  9,  1912, 
and  6043,  March  11,  1913. 

Flour,  at  any  point  of  the  milling  process,  is  subjected 
to  the  action  of  a  spray  of  water  charged  with  ozonised 
air.  Ammonium  carbonate  or  lime  may  be  added  to  the 
water.— W.  P.  S. 


Cattle  foods  ;    Manufacture  of .     J.   J.   Eastick  and 

J.    J.    A.    de    Whalley,    London.     Eng.    Pat.    29,648, 
Dec.  24,  1912. 

Peat  moss,  either  alone  or  mixed  with  from  0-5  to  5  per 
cent,  of  its  weight  of  sulphurous  acid,  is  heated  in  an 
autoclave  to  160°  C.  for  30  minutes  ;  the  excess  of  acid 
is  then  removed  or  neutialised,  and  the  product  is  dried] 
if  desired.  It  may  be  used  as  a  fodder  directly,  or  may 
be  ground  to  a  meal,  pressed  into  cakes,  or  mixed  with 
other  foodstuffs.— W.  P.  S. 


E.   Bonine,  Phila- 
Dec.    16,    1913. 


Milk;    Process  of  sterilising .     C 

delphia,    Pa.     U.S.    Pat.    1,081,483, 

Milk  is  heated  in  a  closed  vessel  under  pressure  to  about 
130°  C.  ;  the  volume  of  the  milk  should  be  such  as  will 
occupy  about  90  per  cent,  of  the  capacity  of  the  vessel, 
and  it  is  continually  agitated  while  being  heated  and 
subsequently  cooled. — W.  P.  S. 


Butler  suitable  for  long  storage  ;   Process  of  obtaining . 

G.  Zmeskall.     Fr.  Pat.  460,525,  July  19,  1913. 
Fresh  milk  is  heated  to  boiling  and  the  "cream  "  which 
rises  to  the  surface  in  the  form  of  a  skin  is  separated  and 
churned  into  butter. — YV.  P.  S. 


Margarine  suitable,  for  cooking  purposes  ;   Process  of  ma  nil 

facturituj .     P.     A.     Schmitt.     Fr.     Pat.      460,614, 

June  28,  1913.     Under  Int.  Conv.,  June  28,  1912. 

Ten  parts  of  a  mixture  of  alkali-casein  solution  (100),  and 
egg  albumin  (20  parts)  are  incorporated  with  SO  parts 
of  a  mixture  of  vegetable  fats  and  milk  or  water. 

— W.  P.  s. 


Alimentary  substances  ;   Process  of  preserving  and  sterilising 

.     Ges.  fur  Sterilisation  m.  b.  H.     Fr.  Pat,  460,912, 

July  31,  1913. 
The  substances  are  treated  with  an  organic  or  mineral 
acid  anel  a  halogen.     For  instance,  meat  is  treated  with 
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ii  :i  per  .rut.  of  it-  weight  of  hydrochloric  aoid  and  0-05 
per  cent,  of  bromini  dissolved  in  alcohol;  rinegai  m»v 
be  preserved  by  tin-  addition  (pen  100  litres)  of  ii  grins,  "f 
bromine  dissolved  in  ii  gnns,  oi  potassinin  bromide   anil 

00  grins.  ..f  water.  After  24  hours,  the  excess  of  the 
halogen  i-  destroyed  bj  the  addition  oi  a  snlphite  or 
thiasulphate,  and  the  a.  ul  may  be  neutralised  by  means 

01  an  alkali  carbonate  or  bicai  Donate.-    \V.  P.  S. 

Hiding    powder.    ( '.    II.     Boehringer    Bonn.     Qer.     Pat. 
2ia;.:i77.  April  4.  1912. 

\n  aluminium  -nit  of  lactic  acid  i-  mixed  with  an  alkali 
or  alkaline-earth  carbonate  or  bicarbonate,  particularly 
■odium  bicarbonate.  Baking  powders  prepared  with 
normal  or  basic  aluminium  la.  tat.-  are  -aid  to  I..-  -table. 

— T.  K.  B. 


flour :     Processes    and    machine*   fir    treating .     C 

Herendeen,  Chicago.     Eng.  Pat.  17,330.  July  2S.  1913. 

Bu  D.a  Pats.  1.073.985  and  1,073,986  oi  1913;   this  J., 
1913,  9S7.  — T.  F.   Ii. 


Condi msation  or  concentration  of  milk  'i»d  olh<  r  liquids  by 

filtration  ;   Process  for  iht .     E.  W.  Kuhn.  Brussels. 

Eng.   Pat.  10.420  of  1913.  date  oi   appL,  Sept.  9.  1912. 

SekFi-.  Pat.  44S.ir.Oof  1912:   this  J.,  1913,  445— T.  F.  B. 


Milk-separating  machine;    Cntrifngal .     S.   C.    Hau- 

berg,  Copenhagen.     U.S.  Pat.  1,081,304,  Dee.  16,  1913. 

See  Eng.  Pat.  19.154  of  1912  ;  this  J..  1913,  T)03.—  T.  F.  B. 


Alimentary  product*  from    toy-beans  ;    Process   of    manu- 
facturing   .     F.  Gossel,  Stoekheim.  Germany.     V  S 

Pat.  1,082.118,  Dec.  23.  1913. 

SeeFi-.  Pat.  451,447  of  1912  ;  this.!..  1913.  621.—  T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Plumbo-solvatl-tcat'r  ,     Treatment    of ty    means    of 

mechanical  filters.  F.  J.  Dixon.  Inst,  of  Water  Engineers. 
Engineering,  1914.  97.  .~>o — 56. 

A  iiK-tRirrioN  of  the  plant  installed  for  the  Ashtonunder 
Lync,  Stalybridge,  ami  Dukinfielel  (District)  Water  Works 
Joint  Committee.  The  water  comes  mainly  from  peaty 
moorland  gathering  grounds;  it  is  generally  acid,  dis- 
coloured, and  contains  low  forms  of  animal  and  vegetable 
I— Hi  i  in  suspension.  It  is  purified  by  treatment  with 
whiting  (basic  calcium  carbonate)  and  aluminium  sulphate  I 
and  pasBSge  through  mechanical  filters.  The  latter  consist 
of  stosed  cylinders  having  a  false  bottom  of  steel  which  is 
riveted  to  the  outer  shell  and  pierced  by  holes  into  which 
phosphor-bronze  nozzles  are  fixed  from  the  underside. 
On  the  false  bottom  rests  the  filtering  bed,  3-5  feet  deep, 

d  quartz  crystals.  A  central  vertical  tube,  extend-  I 
ing  nearly  to  the  false  bottom,  contains  a  spindle  to  which 
propeller  blades  and  two  water-jets  are  attached  for 
cleansing  purposes.  At  the  outlet  end  of  the  filter- house  is  a 
tintometer  consisting  of  two  glass  tubes  connected 
reap  actively  with  the  raw  water  inlet  pipe  and  the  nitrate 
outlet  pip  .  According  to  an  appendix  to  the  paper, 
prepared  by  S.  Delepine,  the  plumbo-solvcnt  power  of  the 
water  (grains  of  lead  dissolved  per  gallon  by  the  water 
in  contact  with  new  lead  fcr  24  hours)  has  been  reduced 
:  from  0-7  to  007  or  less.  Since  Jan..  1913.  there  have  been 
used  0-38.1  grain  of  lime  and  0-320  grain  of  aluminium 
sulphate  per  gallon  of  water,  the  cost  of  chemicals  per 
million  gallons  of  water  being,  on  the  average.  Is.  lid., 
*nd  the  total  cost  of  treatment  7s.  lOd. — A.  S. 


ion   monoxidt  .    laws  „J  absorption  of—      by  blood 
in    vitro.     It     Nieloux.     Comptea    rend.,     1913      157 

142.-.— 1 42s 

Tiik  displacement  .J  oxygen  from  blood  bj  carbon  mon- 
oxide and   inversely   oi    carbon    monoxide   by   oj 
may  be  expressed  by  the  reversible  equation: 

HbO.+f'Or-11'..i  ii  :-0., 

where   Hb  represents  hmmoglohin.     Hence  if  blood   be 
placed  in  contact  with  a  mixture  of  the  two  gases,  an 

equilibrium  between  the  oxygen  an, I  carbon   > toxide 

compounds,  respectively  of  hemoglobin  should 
lished,  depending  upon  the  relative  concentrations  of  tin- 
two  gases  in  the  plasma  surrounding  the  blood  corpu  i 
which  concentrations  in  turn  would  depend  upon  the  partial 
pressures  of  the  two  gases  in  the  gaseous  mixture.  Experi- 
ments with  hog"s  blood  saturated  with  carbon  tn  inoxide 
and  with  oxygen  respectively  an. I  exposed  to  mixtures  oi 
carbon  monoxide  and  oxygen  or  air  showed  that  these 
views  are  correct.  (In  the  case  of  air  the  partial  pressuren 
of  the  carbon  monoxide  and  oxygen  an-  calculated  for  a 
mixture  of  carbon  monoxide  and  oxygen  alone  in  the 
proportions  present.)  If  the  concentration  of  the  carbon 
monoxide  compound  of  haemoglobin  be  term,  d  y,  and 
the  percentage  of  carbon  monoxide  in  the  gas,  r,  then  the 
concentration  of  the  oxygen  compound  of  haemoglobin  will 
be  100-y  and  of  oxygen  100-jr.  and  the  reaction  con 

K  _(10Q-y) xx 
yx(100-a=) 

The  mean  value  found  experimentally  for  K  was  0-0045, 

—A   5 


Lime,  sulphur  and  salt   wash;    Composition  of  thr . 

J.    K.    Haywood.     J.    Amei.    Chem.    So...    1905,    27, 
244— 255. 

Methods  are  suggested  for  the  determination  of  sulphur 
in  various  states  of  combination  when  present  in  the  same 
solution.  Sulphide  sulphur  is  determined  by  treating  tin- 
solution  with  ammoniacal  zinc  chloride/  heat  ing.  filtering, 
treating  the  precipitate  with  potassium  hydroxide  solution 
and  hydrogen  peroxide,  and  precipitating  the  sulphate 
by  means  of  baiium  cbloride.  The  first  filtrate  is  neutralised 
with  hydrochloric  acid  and  titrated  with  sodium  iodide. 
this  furnishing  a  figure  for  sulphur  as  sulphite  and  thin- 
sulphate.  The  residual  liquid  is  now  acidified  and  barium 
chloride  added  ;  this  gives  a  measure  of  th?  sulphate  and 
sulphite.  Finally  the  sulphite-sulphur  is  determined 
from  the  acidity  to  sodium  hydroxide  of  the  solution 
remaining  after  the  sodium  iodide  titration. — T.  F.  B. 


Natural  water  and  the  catalytic  action  of  some  colloidal 
substance*  at  great  dilution  [in  tanning  and  dyeing]. 
Sommerhoff.     See  XV. 


Gravimetric  determination  of  nitrites.    Busvold.    See  XXIII. 


Patents. 

Water,  sewage  and  the    tile  ;     Means  [floating  filter]  for 

filtering .     A.    Mitchell.    Longside,    Aberdeenshire. 

Eng.  Pat.  3751.  May  21,  1913. 
A  ixoatixo  vessel  or  pontoon  is  divided  into  three  com- 
partments by  longitudinal  partitions  :  the  two  outer 
compartments  arc  enclosed  and  act  as  floats  whilst  the 
middle  compartment  contains  the  filtering  material  which 
is  supported  on  a  perforated  false-bottom.  The  bottom 
of  the  pontoon  under  the  middle  compartment  is  provide  d 
with  a  number  of  openings  for  the  admission  of  the  liquid, 
and  these  openings  are  covered  by  transverse  strips  or 
bands  of  fabric  which  pass  under  the  pontoon  and  are 
attached  to  drums  on  the  upper  parts  of  the  latter.  When 
the  fabric  over  the  openings  becomes  clogged,  a  fresh 
portion  may  be  brought  over  the  openings  by  rotating  the 
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drums.  A  rubber  band,  operated  in  the  same  manner 
may  be  employed  for  closing  the  openings  when  it  is  desired 
to  cleanse  the  filter.  The  filter  eompartmentisalso  divided 
into  sections  by  transverse  partitions,  so  that  any  section 
ma\  be  put  out  of  use  without  interfering  with  the  others, 
and  each  section  is  fitted  with  a  separate  outlet  connected 
with  a  common  discharge  pipe.- — \Y.  P.  S. 


Sewage  ;    Method  of  treating .     A.   Priestman,   Phila 

delphia,  Pa.     U.S.  Pat.  1,080,926,  Dec.  9,  1913. 

The  sewage  is  delivered  into  a  settling  tank,  the  denser  por- 
tion being  discharged  in  small  quantities  at  intervals  from 
the  bottom  of  the  tank  into  a  second  tank  and  thence, 
subsequently,  into  a  third  tank.  The  discharge  is  con- 
trolled bv  the  overflow  of  the  liquid  sewage  from  the 
first  tank.— W.  P.  S. 


Liquid*;     Purification    of .      R.    H.    McKee,    Orono. 

Maine.  U.S.A.     Eng.  Pat.  4139,  Feb.  18,  1913.     Under 
Int.  Conv.,  March  27,  1912. 

See  Pr.  Pat.  455.408  of  1913  ;  this  J.,  1913,  954.—  T.  P.  B. 


Sewage  and  the  like  ;    Apparatus  for  purifying .     P. 

Bunzel.  Coethen,  Germany.     Enu'.  Pat.  17.304,  Julv  2S, 
1913. 

See  U.S.  Pat.  1,079.391  of  1913  ;  this  J..  1914,39.— T.  F.  B 


Water  ;  Process  for  clarifying  — — ■  and  purifying  it  from 
germs.  R.  Gaps,  Pankow.  Assignor  to  J.  D.  Riedel 
A.-G.,   Berlin.     U.S.   Pat.    1,082,315,  Dec.   23,   1913. 

See  Fr.  Pat.  423,388  of  1910  :  this  J.,  1911,645.— T.  F.  B. 


was  C23H.,607N2  It  had  [a]D  =  +5-66°  in  glacial  acetic 
acid.  It  could  be  crystallised  from  water  and  melted 
at  240°  C.  Glacial  acetic  acid  and  chloroform  dissolved 
the  substance  readily.  The  third  substance  had  the 
composition,  e2,H22OcN2,  and  had  [a]D=-r-72-8°in  glacial 
acetic  acid.  After  crystallising  from  water,  it  melted  at 
290°  C.  with  decomposition.  All  these  substances  gave 
the  brucine  reaction  with  nitric  acid.— F.  Shdn. 


Qenisteine,   a    new  volatile  alkaloid.     Valeur.    J.    Pharm. 
Chun.,  1913,    8,  573. 

Genisteine.  C^IUgN,,.  m.pt.  60-5°  C,  b.pt,  177°— 178°  C. 
(uncorr.)  at  22  mm.,  was  isolated  from  the  mother  liquor 
from  the  crystallisation  of  commercial  sparteine  sulphate. 
It  forms  a  hydrate,  Cl6H28N2,H„0,  which  melts  with 
loss  of  water  at  117°  C.  The  hydrate  has  the  rotatory 
power  [(i]d= — 5234°  in  absolute  alcohol  (4  per  cent, 
solution).  The  alkaloid  is  a  saturated  base,  not 
reducing  permanganate  in  acid  solution,  it  does  not 
contain  a  mcthoxyl  group  attached  to  a  nitrogen  atom. 
It  is  a  di-acid  base  (mono-acid  to  phenolphthalein), 
yielding  a  pierate,  C,6H28N2,  2(:',;H2(0H)(N02)3,  m.pt. 
215°  C,  with  decomposition,  and  a  platinichloridc, 
ei6H28N,.2HCl.Pt('l,  +  2-5H20,  which  loses  its  water 
at  110c  C.  and  decomposer  at  235c  ('.  without  melting. 

— A.  S. 


"Rhein     cryst."  ;      Commercial —  -.     O.     A.     Oes telle 
and  E.  R.  Haugs»th.  Arch.  Pharm.,  1913.  251 , 550— 552. 

In  commerce  "  Shein  cryst."  is  regarded  as  synonymous 
with  "Acid,  chrysophanic.  rer."  Three  samples  obtained 
from  c.ifferent  sources  were  found  to  be  identical  in 
composition.  They  consisted  of  almost  pure  ehrysophanie 
acid  and  contained  no  rhein  (1.8-dihydroxyanthraquinone- 
3-carboxylic  acid)  and  no  emodin  monomethylether. 
It  is  recommended  that  the  name  rhein  should  be  reserved 
for  1.8-dihydroxvaiithraquinone-3-carhoxylic  acid. — T   ('. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloids  of  the  morphine  group  and  phenanthrene  ;  Absorp- 
tion of  -ultra-violet  rays  by .     M.   Compel   and   V. 

Henri.  Comptes  lend.,  1913,  157,  1422—1425. 
A  comparison  of  the  absorption  of  ultra-violet  rays  bv 
morphine,  codeine,  and  apomorphine  and  bv  phenanthrene 
gave  results  in  agreement  with  the  view  that  these  alkaloids 
are  derivatives  of  phenanthrene.  The  absorption  of  the 
rays  by  apomorphine  was  much  more  intense  than  by 
morphine  and  more  nearly  approached  that  by  phenan- 
threne. Morphine  and  codeine  gave  almost  identical 
results,  there  being  a  single  marked  absorption  band  at 
X  =  2850:  it  is  possible  to  determine  spectrographicallv 
0-1  mgrm.  of  either  of  these  alkaloids  in  1  c.c.  to  within 
5  per  cent.  In  the  case  of  apomorphine  there  are  three 
small  absorption  bands  at  X=3200,  3078  and  3026 
respectively  and  a  large  absorption  band  at  X=2785;  001 
mgrm.  of  the  alkaloid  can  be  determined  spectrographicallv 
(See  also  this  J.,  1913,  671.)— A.  S. 


Perfumes     of    lichens.     E.     M.     Holmes.     Perfum.     and 
Essent.  Oil  Record,  1913,  4,  408 — 409. 

Attention  is  drawn  to  the  need  of  investigation  of 
the  odorous  principles  of  lichens,  with  a  view  to  using 
them  in  perfumery.  As  a  basis  for  retaining  odours 
in  pot  pourri  and  sachets,  the  common  reindeer  lichens, 
t'lndonia  rangiferin  and  C.  sylvatica,aypea,T  very  suitable. 
The  tree  lichen,  Evernia  prunastri,  known  in  France  as 
Mousse  de  chine  (oak  moss),  has  been  used  for  some 
years  as  a  basis  for  perfumes.  It  is  generally  found 
admixed  with  other  less  fragrant  lichens,  but  may  be 
readily  distinguished  by  the  frond  being  grey  on  the 
outside  and  white  on  the  under  or  channelled  side.  Accord- 
ing to  Gattefosse  the  odorous  principle  is  a  phenol,  lichenol. 
isomeric  with  carvacrol,  and  soluble  in  a  3  per  cent. 
solution  of  sodium  carbonate  :  and  a  suitable  basis 
for  perfumes  is  obtained  by  extracting  the  lichen  with  a 
volatde  solvent,  and  distilling  the  extract  in  racuc. 
Other  fragrant  lichens  mentioned  are  Lobaria  pulmofumtt 
("  oaklungs,"  mousse  de  la  base  du  chine),  Conoccphalu- 
conicus  (having  a  bergamot  odour).  Hygrophorns  aguti 
and  Clitocybeodora  (having  an  odour  of  aniseed). — A.  S. 


Brucine;  Some  new  oxidation  products  of .     H.  Leuelis 

and  H.  Rauch.  Ber.,  1913,  46,  3917—3922. 
On  oxidising  brucine  with  an  acetone  solution  of  per- 
manganate (see  this  J.,  1914,  40)  small  quantities  of 
certain  non-acidic  substances  were  formed  in  addition  to 
dihydrohrucinone  ard  bnicinonic  acid.  The  first  substance 
had  the  composition,  C23H2107N„  and  when  dissolved 
in  glacial  acetic  acid,  it  was  optically  inactive,  but  in  hydro 
chloric  acid  it  had  [a]D=+87-4°'.  It  was  insoluble  in 
benzene  and  ether  and  sparingly  soluble  in  chloroform, 
acetone,  alcohol  and  ether.  It  mjlted  at  336°  C.  with 
decomposition.     The  composition  of  the  second  substance 


Mosses  in  perfumery ;    Use  of .     H.    Mann.     Amer 

Perfumer  and  Essent.  Oil  Rev.,  1913,  8,  248—249. 
At  the  present  time  oak  moss  (Lichen  Querelas  viridi* 
known  in  France  as  "  Mousse  de  chfiue  "  is  almost  univet 
sally  used  in  perfumery.  It  is  usually  extracted  wit 
light  petroleum,  and  the  residue  obtained  is  dilute 
with  about  200  times  its  weight  of  alcohol.  In  some  cas. 
an  alcoholic  infusion  of  the  dry  moss  is  made.  This  ca 
be  used  as  a  base  for  fine  perfumes  and  for  toilet  soap 
The  moss  residues  are  sometimes  incorporated  with  tl 
latter  where  special  mechanical  cleansing  properties  Bl 
desired. — F.  Shdn. 
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StstHtiai  oitt ;    UonatUuenU   <>/    ■         Tin    tettpiilen 
fraction oj  Jam  citrontlla oil.      K.  Vv".  SommlerandK.  E, 
Bpornits.     Bor.,  1913,  46.  4025     1029. 

Aki;aiti,.s  oi  Java  citronella  oil  containing  sesquiterpene 
ma  washed  repeatedly  with  60  and  7i>  per  cent,  alcohol. 
[t  then  boiled  at  153  — 156°C  al  16  mm.,  had  the  sp.  gr. 
0-8669at20  C  andnD  1-50386.  The  fraotion  consisted  oi 
a  mixture  of  sesquiterpene  and  aesquiterpenealoohoL  After 
distilling  over  sodium,  and  again  fractionating,  Besqui- 
i  n  ronelleno,  < ',  ,11, ,,  ».<*  separated.  The  oharaotere  »■  re, 
I..  |.t.  138  I  "0°  C.  al  !»  mm.,  up.  gr.  0-8489  at  20°  C, 
hi,  153252, an  =  :  "  36'.  This  substance  was  reduoed 
by  moans  of  sodium  and  alcohol  to  dihydrosesquicitronel- 
lenc,  C,jH„.  b.  pt.  131  -  133  Cat  12  mm.,  sp.  gr.  0-8316 
.,i  Jo  C.ii u  l-4800andoD  0°.  Reduction  in  ethereal 
solution  with  platinum  and  hydrogen  led  to  the  forma- 
tior  of  octohydrosesquicitroncllcnc.  b.  pt.  115  1 1 T  ( '. 
al  9mm., sp.  gr.  07789  al  20°  C,  pd=  I  -43518,  aD-=±0°. 
The  sesquiterpene  was  inverted  to  cyc/o-sesquicitronellfine 
by  means  of  concentrated  formic  acid.  The  substance 
then  boiled  al  129  132  C.  al  15  mm.,  had  the  sp.  gr. 
(i  8892  al  20  C,  nD  1-5069,  aD  =  4  56  and  could  not  be 
reduced  by  means  of  sodium  and  alcohol.  The  oiiginal 
oil  contained  a  small  quantity  of  a  paraffin  boiling  at  105° — 
IliT    I '.  at   15  mm.—  !•'.  Suns. 


PutchouHoil.     M.  Lehmann.     t  bem.-Zeit.,  1913,37,  1589. 

(itt.s  distilled  during  the  lasl  six  months  have  shown  n 
much  lower-  sp.  gr.  (0-95  to  0-96),  optica]  rotation  ( — 42°  to 
-  69  C),  and  solubility  in  alcohol  (li  vols,  of  90  per  cent. 
aloohol  for  clear  solution)  than  the  oils  of  previous  years. 
The  aroma  of  t he  recent  oils  is  superior,  and  the  alteration 
in  the  properties  is  to  be  attributed  to  climatic  conditions 
faring  the  growth  of  the  plants.  The  following  limits  are 
sted  for  the  constants  of  this  year's  patchouli  oil : — 
Sp.  gr.  0-95  to  0-97  :  optical  rota'tion,  -^0°  to  — 59°  ; 
refractive  index.  1-504  to  1-515  :  saponification  value.  4  to 
■  :  saponif.  value  of  aoetylated  oil,  35  to  80  :  soluble 
at  first  in  equal  vol.  of  90  per  cent,  alcohol.  After  the 
addition  of  2  to  5  vols,  the  solution  becomes  turbid,  but 
should  become  permanently  clear  again  after  the  addition 
0*6  vols. —C.  A.  M. 


Omlamus  nil:    Coiwtiluenla  of .     H.   Thorns  and   R. 

Beekstroem.     Ber..    1913,   46.   3940—3948. 

A  fraction  of  terpene-free  calamus  oil  of  Japanese  origin 
pave  results  different  from  those  of  Semmler  and  S  porn  it  z 
Itlos  J.,  1914,  40).  The  oil  contained  a  little  calameone 
and  about  (iii  per  cent,  of  asarone.  A  fraction  of  the 
composition.  (',  ,H,,<>.  was  treated  with  cold  concentrated 
■irsenious  acid  solution  and  washed.  The  residue  con- 
f  a  hydrocarbon,  C,.,H,„.  which  had  the  characters, 
b.  pt.  146  C.  at  19  mm..  sp*"gr.  0-9330  at  18°  C,  aD  = 
18  C.  in  a  2  cm.  tub,-.  The  hydrocarbon  was 
present  as  such  in  the  original  oil,  and  was  not  produced  by 
t  he  dehydration  of  an  alcohol. — F.  Shdn. 


Itmttictu  [Pittackia  kntiscus]  leaf  oil.  Viinard,  Dhumez 
and  Monschein.  Perfuin.  and  Essent.  Oil  Rcc,  1913, 
4.  403. 

I'he  oil  had  the  sp.  gr.  0887,  optical  rotation  +3°,  esters 

ent.,  total  acetylisable  constituents  135  per  cent. 

It  did  not   distil  below  160°  C,  but  yielded  20  per  cent. 

iw    170°  C,    50    below    180°  C,    58    below    190°  C, 

-low  200-  C,  74  below  210°  C,  and  78  per  cent,  below 

--l|D   (J,     When   distilled    under   reduced     pressure     and 

I'llcctcd  in  four  tractions  of  20  pit  cent,  and  then  one  of 

15  per  cent.,  the  sp.  gr.  of  the  fractions  increased  from 

■5  to  0-925  and  the  refractive  index  from  1-4680  to 

■4795,  whilst  the  optical  rotation  fell  from  +11°  to  nil. 

The  first  two  fractions  contained  pinene.     The  oil  had  a 

y-culiar  odour  somewhat  resembling  that  of  rue  and  savin 

Js.— A.  S. 


ISpicamphor  [Up  camphor). 
jun.     I  li,  m.    Boo,    "l*i -i 1 1 

l-'l-l-   WFHOB, 

CH..CB 


i    Bn  .It  mid  \V.  II. 
1913,    103.    2IK2 


I',  ikin, 
>•>■>- 


i  (I 


|      »'(<'H.)2 
CHrC(CH,)— CH, 

was  prepared  independent  U  bj  Lankshcai  and  W.  M 
Perkin  (('hem.  So,.  Proo.,  1911,  27.  167)  and  bj  Bredl 
and  his  co-workere  (Chem.-Zeit.,  1911.  35,  765),  Tin 
product  obtained  bv  Wagner  (Chem.-Zeit.,  1903,  27. 
271  ;  Her.,  1903,  86,4602)  and  di  eribed  a  epicamphoi 
was  apparently  a  mixture  consisting  largely  of  impure 
camphor.  A  better  method  for  the  preparation  of  epi- 
camphor  than  those  referred  to  above  cor-gists  in  treating 
mi  thyl  <l ■  born vlene-3-earboxy lie  acid  with  hydroxylamine 
in  tie-  presence  of  sodium  nnthoxide,  wherebj  '/  bornylene- 

3  hydro.xamic  aciil,   CoHjjO.j,  is  produced 

almost  quantitatively  and  this  acid  readily  yields epicam 
phor  under  a  variety- of  conditions.  Preferably  the  reaction 
mixture,  without  isolating  the  acid,  is  shaken  contin- 
uously for  12  hours  with  /.toluene  sulphonyl  chloride, 
whereby  molecular  rearrangement  take,  place  with  forms 
tion  of  bomylene-3-isocyanate,  and  the  latter  is  extracted 
with  ether  and  converted  into  epicamphoi  by  distillation 
with  steam  in  presence  of  hydrochloric  acid.  Epicamphor 
has  an  odour  very  similar  to.  hut  distinct  from,  that  of 
ordinary  camphor  ;  it  melts  at  182  and  distils  at  213  C. 
and  its  optical  rotation  (in  benzene  solution  at  a  concen- 
tration of  13-1205)  is  o'u= —  58-21 :  :  its  oxime  (an  = 
+  100-5°  for  a  benzene  solution  containing  0-6293  grin. 
p;-r  10  c.e.)  melts  at  103: — 104°  ('.  and  its  semicarbazonc 
at  237° — 238°  C.  On  oxidation  it  yields  "-camphoric  acid, 
whilst  when  reduced  with  sodium  in  boiling  alcoholic 
solution  it  yields  c-epiborneol,  m.  pt.  181° — 182-5°  C. 
Physiological  e.xp  -riments  carrir  d  out  by  Van  der  Veldcn 
and  Leyden  showed  that  epicamphor  has  a  much  less 
pronounced  and  less  persistent  action  than  camphor  on 
the  beat  of  the  heart ;  the  action  of  camphor  is  toxic  at 
the  concentration  necessary  for  favourable  action  m  the 
case  of  epicamphor. — A.  S. 


Dibromomotthoni  .    Slrvctuii  of ,and  a  new  Synth 

of  buchu  camphor  [diosphenol]      G.   ('usmano.     Atti   R. 
Accad.  dei  Lincei,  Roma.   1913.  22.  II..  5f>9-  575. 

Dibromomenthone,  m.  pt .  7s" — S0°  C,  which  can  be 
readily  obtained,  in  good  yield,  by  the  action  of  bn  mine 
vapour  mixed  with  air,  on  menthone,  is  converted  into 
buchu  camphor  (diosphenol), 

(<  H3)CH<^g((^^  '><  IH.C.H, 

when  treated  with  a  2-5  per  cent,  aqueous  solution  of 
potassium  hydroxide.  This  reaction  and  the  fact 
that  4-monobromomenthone  when  brominatr  d  in  chloro- 
form solution,  yields  dibromomenthone,  show  that  the 
latter  is  2.4-dibromo-3-menthanone, 

(CH,)CH<^BI;£h  >C(Br)C,H7 


and    not 

CH,(Br)C<^'^>C(Br)C3H, 

as  stated  by  Beckmann  and  Eickelberg  (this  J.,  1896, 
470)  Thesemicarbazone  of  buchu  camphor  units, 
with  decomposition,  at  219°— 220°  C— A.  8. 

Sylvtalrcne  ;  Syttlheeii  ofd-  audi  — — .  W.  N.  Hawoithaud 

W.   H.   Perkin,  jun.     Ch>m.   See.   Trans.,    1913,   103, 

2225 — 2237. 

The  acid  obtained  by  the  elimination  of  hydrogtn  bromide 

from    l-bromo-lmcthylcyclohexanc-3carboxyhc   acid   in 
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the  Bourse  of  the  synthesis  of  carvestrene  ((ZZ-sylvcstrene), 
and  supposed  to  lie  1  -methyl-  A*-cyclohexene-3-oaxboxylic 

acid,  is  now  shown  to  consist  of  a  mixture  of  this  acid 
with  the  isomeric  1-mcthyl- A6-cyclohexene-3-carboxylic 
acid.  By  the  resolution  of  this  (//-mixture  of  acids  by 
means  of  brucine  and  Z-menthylamine,  there  were  obtained 
finally  the  dextro  A6 -acid  (aD=  + 108°)  and  the  licvo-Ai-acid 
(od= — 19-7°),  and  from  these,  by  methods  similar  to 
those  used  in  the  synthesis  of  carvestrene  (toe.  cit.),  d- 
syhestrene  (the  terpene  of  Swedish  oil  of  turpentine), 
b.  pt.  174°— 176°  C,  sp.  gr.  0-8485at  18°C,.nD  =  l-4752, 
«D  =  +67-5°,  and  Z-sylvestrene,  b.  pt.  175°— 178°  C, 
<"D= — 66-5°,  were  prepared.  Z-Sylvestrene  was  also 
synthesised  from  Z-l  methyl- Ae-cyclohexene-3-carboxylic 
acid  obtained  by  the  resolution  of  (//-acid  (see  Fisher  and 
Perkin,  Chem.  S'oc.  Trans.,  1908,  93,  1878):  the  specimen 
thus  obtained  had  the  b.  pt.  176° — 178°  C,  sp.  gr.  0-848 
at  19°  C,  nD  =  l-476l,  aD  =  — 08-2°.  A  mixture  of  equal 
quantities  of  rf-  and  Z-sylvestrene  ({{hydrochlorides  when 
recrystallised  from  methyl  alcohol  yielded  carvestrene 
dihydrochloride.     (See  also  this  J.,  1913,  706.) — A.  S. 


Geranyl  chloride.     M.  O.  Forster  and  D.  Cardwell.     Chem. 
Soc.  Trans.,  1913,  103,  1338—1340. 

Geranyl  chloride,  C10H,.C1,  prepared  by  the  action  of 
thionyl  chloride  on  a  mixture  of  geraniol  and  pyridine, 
was  a  colourless  liquid  with  a  marked  odour  of  hops,  b.  pt. 
103°  C.  at  14  mm.,  sp.  gr.  0-918  at  25°  C,  nD  =  l-4741. 
The  same  product  was  obtained  in  a  similar  manner  from 
linalool,  and  it  is  probably  identical  with  the  linalvl 
chloride  of  Dupont  and  Laba'une  (this  J.,  1910,  710.  1132). 
The  chloride  gave  a  nitrosate,Cl0Hl7O1N2Cl,  m.pt.  101°  t'., 
which  proved  a  convenient  means  of  identifying  it.  On 
treatment  with  ethyl  sodioacetoacetate,  it  yielded  ethyl 
geranylacetoacetate,  identical  with  the  ester  prepared  by 
Dupont  and  Labaune  from  linalyl  bromide.  This  ester 
when  boiled  with  alcoholic  baryta  and  the  product  treated 
with  hydrochloric  acid,  yielded  geranylacetone  (dihydro- 
ii/-ionone),  identical  with  the  ketone  prepared  by  Kersch- 
baum  (this  J.,  1913,  711)  from  the  nitrile  of  farnesinic 
acid,  and  proved  by  the  work  of  Harries  and  Haarmann 
(this  J.,  1913,  711)  on  farnesol,  to  have  the  constitution, 
CH3.C(CH3) :  CH.(CH2)a.qCH„) :  CH.(CH.,),.CO.CH3.  The 
production  of  this  ketone  proves  that  the  compounds 
prepared  by  the  authors  contain  the  geranjl  and  not  the 
linalyl  radical,  and  hence  that  when  linalool  is  converted 
into  a  chloride,  the  latter  contains  the  geranyl  radical. 
Besides  the  compounds  mentioned,  ethyl  geranyl  ether, 
geranylamine,  eth)  1  geranyl  malonate,  geranylacetic  acid, 
and  a  hydrocarbon,  C10H18  (b.  pt.  101°  C.  at  763  mm., 
65°  C.  at  20mm.,sp.  gr.  0-768  at  25°  C.,nD  =  l-4458,  were 
also  prepared,  the  last-named  by  the  action  of  zinc  dust 
and  acetic  acid  on  geranyl  chloride. — A.  S. 


OUanol;    Derivatives  of .     F.   Tutin  and   W.   J.   S. 

Naunton.     Chem.  Soc.  Trans.,  1913,  103,  2050—2060. 

Oxidation  of  the  crystalline  compound  oleanol,  C31H,0O3, 
from  olive  leaves  (this  J.,  1908,  641)  by  means  of  potas- 
sium permanganate  yielded  a  dihydroxy  compound, 
CJ9H1601,  which  contained  a  carbonyl  group,  and  was 
termed  oleanone.  It  yielded  mono-  and  diacetjl  deriva- 
tives. On  heating  oleanone  with  glacial  acetic  acid  and 
diluting  the  mixture  with  water,  a  pink  colouration 
changing  to  green  and  then  to  fugitive  violet  was  obtained, 
the  changes  of  colour  closely  resembling  those  given  by 
a  phytosterol  when  treated  with  sulphuric  acid  and  acetic 
anhydride.  In  this  reaction  of  oleanone  an  acetyl  deriva- 
tive was  formed,  and  this  on  hydrolysis  gave  the  cone- 
sponding  alcohol,  C30H76O5(OH)2.  An  analogous  reaction 
occurred  when  diacetjiolcanone  was  heated  with  acetic 
acid  containing  hydrochloric  acid,  the  mono-acetyl 
derivative,  C.,0HT6O7(CO.CH3),,  being  formed.  Oxidation 
of  oleanone  with  chromic  acid  gave  a  compound,  CjjH^Oj 
(m.  p.  275°  C. ),  which  yielded  only  a  mono-acetyl  deriva- 
tive. A  mixture  of  carboxylic  acids  was  also  produced 
in  the  chromic  acid  oxidation. — C.  A.  M. 


Yatrene.     O.  Anselmino.     Apoth.-Zeit.,  1914.  29,  10—11. 

Yatrene  was  found  to  be  a  mixture  of  8-hydroxy-7- 
iodoquinolins-5-sulphoDic  acid  with  about  20  per  cent,  of 
sodium  bicarbonate. — F.  Shdn. 

Acetylation     of    organic     compound*.     E.     Knocvenagel. 
Annalen,  1914,  402,  111—148. 

The  acetylation  of  hydroxyl  groups  with  acetic  anhydride 
can  be  accelerated  and  often  carried  out  almost  quanti- 
tatively at  ordinary  temperatures  by  the  addition  of  1  to  5 
per  cent,  of  certain  substanc-s  (ferric,  zinc  and  stannous 
chlorides,  phosphorus  trichloride,  sulphuric  acid,  copper 
sulphate,  ammonium  sulphate,  etc.)  which  behave,  not 
as  dehydrating  agents,  but  in  some  unexplained  way  as 
catalysts.  Substances  containing  carbonyl  oxygen,  and 
ethereal  or  anhydride-like  bodies  such  as  ethers,  poly- 
saccharides, celluloses  and  starches,  and  oxygen  ring 
compounds  as  epichlorhydrin,  cincol,  etc.,  can  also  by  the 
breaking  of  an  oxygen  linkage  be  similarly  converted  into 
diacetates  (called  "  acetolysis "  in  contradistinction  to 
hydrolysis).  The  catalysts  appeal  to  be  specific  in  their 
action,  so  that  by  using  a  suitably  selected  catalyst  with, 
for  example,  cellulose  it  may  be  possible  either  to  aeetylate 
hydroxyl  groups,  or  split  the  molecule  by  acetolysis  at 
spscific  positions  favourable  for  attack  by  the  catalyst 
employed.  The  acetylation  of  a  number  of  different 
types  of  substances  has  been  studied  in  detail  using  the 
catalysts  mentioned  above.  All  except  ammonium 
sulphate  convert  aldehydes  into  diacetates.  Quinone  and 
unsaturated  ketones  react  best  in  presence  of  ferric  chloride. 
Diethyl  ether  and  three-membcred  oxygen  carbon  rings 
react  only  with  ferric  chloride,  the  former  at  100°  C,  the 
latter  at  the  ordinary  temperature.  In  contrast  to  this, 
six-numbered  rings,  such  as  cincol,  readily  yield  acetates] 
in  presence  of  nearly  all  the  catalysts,  by  the  splitting  of 
the  ring  at  the  oxygen  atom.  Salicylic  aldehyde  with 
acetic  anhydride  and  phosphorus  trichloride,  copper 
sulphate  or  zinc  sulphate,  was  converted  into  disalieylic 
aldehyde,  whilst  the  other  catalysts  yielded  mainly  the 
triacetate. — G.  F.  M. 

Hydroxy-acids ;      Decomposition     of with    soda-time. 

L.  Carpenter.     Chem.   News,   1914,   109,  5. 

Mixtures  of  sodium  lactate  and  souium  citrate  respec- 
tively with  soda-lime  when  destructively  distilled  under 
reduced  pressure  in  an  iron  tube  heated  to  just  below 
redness,  yielded  mainly  acetone  and  mesityl  oxide, 
(CH3)..C  :'CH.CO.CH3.— A.  S. 

Patents. 

Diaryl    ethers  ;     Process   for    the   formation    of .     F. 

Fritzsche    und   Co.,    Hamburg,    Germany.     Eng.    Pat. 
9797,  April  25,  1913.     Under  Int.  Conw,  June  29,  1912. 

A  solution  of  drj  alkali  phenolate  (phenoxide)  in  excess 
of  the  corresponding  phenol  is  heated  to  about  200  C. 
under  pressure  with  monohalogen  substitution  products  of 
aromatic  hydrocarbons.  Phenyl  ether  can  be  prepared 
in  this  way  from  potassium  phenoxide  and  chlorobenzene. 

— F.  Shdn. 

Emetine  ;   Manufacture  of .     H.  S.  Wellcome,  London, 

F.   H.  Carr  and  F.   L.   Pyman,  Dartford.     Eng.   Pat. 
14,677,  June  25,  1913. 

Emetine  can  be  prepared  by  suitably  methylating 
cepbaelin?,  for  instance,  by  boiling  the  lattei  with  sodium 
methylate  (methoxide)  and  methyl  sulphate  in  methyl 
alcoholic  solution. — F.  Shdn. 


Arsenic     antimony     compound*  ;      Manufacture     of • 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning,   Hochst 
on  Maine,  Germany.     Eng.  Pat.  19,778,  Sept.  1,  1913 
Under  Int.  Conv.,  Oct,  4,  1912. 
The  method  of  manufactiuc  of  aromatic  arseno-compound: 
described  in  Eng.  Pat.  11,709  of  1911  (this  J.,  1912.  256 
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run  Ik-  hkhIiIli  >l  l>y  UHint;  an  antimony  compound  in  place 
of  one  of  the  arsinic  ai  nl-  "i  >>n  ■  ol  the  araenoxidcs,  In 
tin-  way,  arecnic  antii \  compounds  arc  produo  '1 

F.  Suns 


•  [prepiriition  nf  diacelone-alcohol).  \. 
Hoffman,  Brooklvn,  Afiaisnoi  to  Alco  Deo  Co.  D.S, 
Pat.  1,082,424,  Dec.  23,  1913. 

A  norm  i<»n t ■» i ni i i •_'  ;i  "  comparatively  large  pel 

of  acetone  in  heated  to  a  temperature  below    150    C.  but 

■ufficiently  ni^h  to  evolve  acetone  vapoui  :    thei  ipours 

condensed  and  allowed  to  pass  through  a  granular 
■aaa  ol  calcium  hydroxide  "i  other  sparingly  Boluble 
catalyst  heated  I  i  a    liiuli  temperature,  whereby    n   small 

entage  "f  the  acetone  is  converted  int  ■•  d'acetone- 
ajoohol.  The  liquid  tlm>  obtained  i>  add<  a  to  a  quantity 
■  if  previously  distilled  liquid,  the  mixture  is  distilled  to 
remove  some  "f  the  ace(  me  and  t  •  produce  .i  more  con- 
•nitrated  solution  ol  the  alcohol,  ami  the  acetone  evolved 
ii  again  submitted  to  the  action  of  the  catalyst.     T.  F.  B. 


Erijlhr* nc  and  other  unsaturated  compounds;    Process  for 

obtiining .     A.   (Jerlach   and    R.    Koctschau.     Ger 

Pats.  267,079  and  267,080,  Sept.  l'I  and  26,  1912. 

(1]  Oleic  acid,  or  oils.  fats,  or  mums  containing  acids 
of  the  oleic  series  or  compounds  thereof,  an-  heated  by 
ni -.in-  of  electrically  heated  wires,  etc.,  in  mi  appiratus, 
ill'-  wills  of  which  arc  kept  at  a  temperature  about  the 
boiling-point  of  the  mas-.  An  agent  which  facilitates 
deeompoMion  may  l«  added.  The  erythrene  and  other 
unsaturated  compounds  are  separated  from  tin-  products 
•  if  tlv  reaction  by  physical  or  chemical  method-.  (2)  In 
the  above  process,  the  oleic  acid  may  be  replaced  bj  wool- 

>r  other  substances  containing  cholesterol.  It  is 
advisable  that  the  wool  grease  In-  free  from  water.  By 
this  process  it  is  possible  to  obtain  a  yield  of  50  percent,  of 
product  boiling  below  2tHi   ('.     Free  cholesterol,  or  analo- 

,l'-t.mee-  siieh  a-  phytosterol,  are  said  to  give 
similar  results. — T.  F.  B. 

ylquinoline-icnrlorylic    ncid    m\d    its    homologues; 

it  for  preparing  esters  of .     Farbenfabr.  vorm. 

K.  Bayer  nnd  Co.     tier.  Pat.  267,209,  Nov.  :i.  1912. 

The  acetol  esters  of  2-pheny lquinoline-4-carboxylic  acid 
or  its  homologues  are  obtaim  d  by  treating  the  acids  with 
halogen  derivatives  of  acetone.  The  physiological  effects 
of  the  esters  resemble  those  of  the  free  acids,  but  the  esters 
-T.  F.  B. 


.IwiiHo-    and    diaminolcetones  ;      Process     for    preparing 

aHphalic .     Farbenfabr.   vorm.   F.    Bay.  r  und  Co. 

lor.     Pat.     267,347,     Nov.    8.     1912.       Addition    to 
Qer.  Pat.  -2.Vt.7U  (see  this  ,T..  1913,  380 

I'm:  reactions  described  in  the  principal  patent  and  al.-o 

!ng.  Pat.   14,231  ol  1913  (see  tins  J.,  1913,  1128)  can 

be  carried  out  in  presence  of  solvents  no!   miscible  with 

.  and  also  of  inorganic  or  organic  salts,  preferably 

pressure.     It  is  said  that  by  appyling  this  modifica- 

■'  the  condensation  of  acetone  or  it-  homologues  with 

Ualkytamino-oxymcthanes    or    with    tetra-alkyldiamino- 

ii-thanes.  the  formation  of  by-products  is  prevented    to 

i  large  extent,  and  the  reaction  is  very  complete. — T.  F.  B. 

■irboliydml-  phosphoric  arid  esters;    Process  for  forming 

.     S.    Carlson,    Nadhammar,   Sweden.     Eng.    Pat. 

11,653,  -May  19.  1913.     Under  Int.  Conv.,  .May  20,  1912. 

EtFr.  Pat.  158,096  ol  1913  ;  this  J.,  1913,  1031.— T.F,  B. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I '  \ T  I   VI 

Colour-screens  [Jnr  colour  photography],  Process  ,!■•!  ih< 
numufacturt  <./  — .  C.  Splth,  Stcglitz,  Germany, 
Assignor  to  Eastman  Kodak  Co.,  Rochester,  N.Y. 
is    Pat.  1,081,341,  Dei  .  16,  1913. 

Sj     Eng.  Pat.  23,138  of  1910  j  this  J  .  1911,  109.— T.  F.  B. 


poatfu;     Oaseotu and    their    production.       \\\    J. 

Knox.  New  York,  Assignor  to  Knox  Terpczone  Co.  of 
America.     U.S.  Pat.  1,081,617,  1>.  c.  10.  1913. 

■  t  Bag,  Pat.  27.371  of  1912  ;  this  ,1.,  1913,  924.— T.  F.  B. 


XXII.  -EXPLOSIVES ;  MATCHES. 


*  In   III. 


Bzplosivi  i  :  Composition  of  newly  permitted  — 
Trade  .!.,  Doc.  27,  1913.  [T.R.] 
An  Order,  No.  1217.  of  November  l'.">.  1913,  authorising 
additions  to  tin-  permitted  list  of  explosives  to  In-  used 
in  coal  mines,  has  been  made  by  the  Home  s.  cretary  under 
Section  61  of  the  Ooal  Mines  Act.  The  composition  of 
these  new  explosives  as  given  in  the  Order  i-  -i<  follow 


Ingredients. 


Parta  bj  weight 


more  than 


.1  mmonite  No.  -i  (Miners'  Safetj  tSxplosive 
Company,   Ltd  I 

Nitrate  ol  ammonium  

Nitrate  ot  sodium    

Tri-iiitr-'-ii.iphth.ilrne 

*  dhloride  ol  ammonium  

Sloisture 

Expedite  (Explosive?,  and  Chemical  Pro- 
ducts,  Ltd.)— 

Nitrate  ol  ammonium  

.Nitrate  ot  potassium 

■  Moride  of  ammonium  

Tri-uitro-toluo]    

Moi>ture 

Negro  Potcder  No.  :!  (Roburite  and 
Ammonal,  Ltd.) — 

Nitrate  of  ammonium  

(  blonde  of  sodium    

t  ri-nitru-toluol    

Graphite 

Colouring  matter    

Moisture 

Xetr  Fortes  (Explosives  and  Chemical 
Products.  Ltd.) — 

Nitrate  ol  ammonium  

Nitrate  ot"  potas.-iuni 

Aniido  ami|)Ound 

Chloride  ot"  ammonium   

Moisture 

Pennon  Pointer  (Carbonite  Syndicate, 
Ltd.)  - 

Nitroglycerine     

Collodion  cotton  

Glycerine    

Rout  of  potatoes  (dried  ai  100°  C.)    

N'itrate  ol  ammonium  

Nitrate  ol  sodium    

Chloride  of  sodium    

Hoist  are 

Pitsea  Powder,  No.  -  (British  Explosives 
Syndicate,  Ltd.) 

NiUo-glycerine    

Nitrate  ol  ammonium  

Nitrate  ol  potassium  

Woodmeal  (dried  .it   LOO   I    I 

oxalate  ol  ammonium    

Moist  ure 

ier  (Cotton  Powder  Com- 
pany,  Ltd.) — 

ifiuo-glycerine 

Nitrate  "i   potassium  

Woodmeal  (dried  al   hn>  C.) 

Oxalate  ol  ammonium    

Moisture 

Bunderite  (NobeTs   Explosives  Company, 

Ltd.)— 

Hitro-glycerine    

Nitrate  of  ammonium  

Perchlorate  of  potassium    

Woodmeal  (dried  al   100  <'.» 

Oxalate  of  ammonium    

Moisture 


Not 
less  than 


■S-: 

21 

4 

3 

1-  . 

:)-.". 

1 

— 

36 

33 

:i» 

■  •.. 

L't 

19 

13 

11 

1-5 

— 

- 

■>■"> 

.,., 

Ii-, 

16 

14 

1 

0-3 

0-1 

— 

1 

— 

36 

33 

$4 

•i2 

13 

11 

•'1 

111 

1-.-. 

— 

1:; 

11 

o-.-, 

"■2 

.-, 

10-5 

-■-. 

.«« 

.".4 

1*8 

0-5 

18 

16 

— 

6 

56-3 

.i.e.. 

11 

0 

10 

8 

in-:. 

1  i  •■) 

.- 

26 

32 

30 

30 

- 

.» 

0 

10 

- 

:,4-:. 

:**■:, 

10 

- 

• 

7 

21 

19 

104 


Cl.  XXIII—  ANALYTICAL  PROCESSES. 


(Jan.  31,  1914. 


The   usual  stipulations   are   made  in  each  case  as   to 
markings,  quality,  etc. 


Patent. 

Preparation  of  alkaline  oil*  [for  protecting  ordnance  from 
the  effects  of  smokeless  powder}.  Fr.  Pat.  400.419. 
S      XII. 


XXIII.-  ANALYTICAL  PROCESSES. 

Electric  micro-funnier  ;  Fractionation  of  alloys  and  minerals 

in  the .     A.  L.  Fletcher.     Chem.  Soc.  Trans..  1913, 

103,  2097— 210S. 

The  {innate  (see  fig.)  consists  of  a  brass  drum  sliding  on 
a  solid  slate  cylindei  of  5 — 8  em.  diameter  which  bears 
a  pair  of  terminals  for  a  carbon  rod.     The  terminals  take 


the  form  of  horizontal  clock  springs  and  press  the  carbon 
down  on  a  block  of  copper  or  graphite.  The  sliding 
cylinder  is  covered  by  a  rec-iving  plate  of  glass,  silica,  or 
biscuit  ware.  The  space  surrounding  the  rod  can  be 
filled  with  various  gases  or  partly  exhausted.  The 
carbon  rod  can  lie  readily  heated  to  a  very  high  tempera- 
ture aDd  the  colour  of  the  deposit  on  the  cover  in  air  or 
hydrogen  sulphide  or  iodine  vapour,  gives  a  useful  qualita- 
tive indication  of  the  metals  present  in  an  alloy.  In  many 
cases  (including  minerals)  quantitative  data  of  an  approxi- 
mate nature  may  be  obtained  from  very  small  specimens 
by  neighing  the  deposit  and  tile  residue. — W.  H.  P. 


High  temperatures;    Melliods  of  research  at and  thi 

high  temperature  microscope.     E.  Kittl.     Oesterr.  Zeits. 
Berg-  u.  Hutteiiw.,  1913,  61,  745—748. 

Chiefly  a  description,  with  drawings,  of  Doelter's  high 
temperature     microscope,     an     ordinary     mineralogical 

polarising  microscope  the  stage  of  which  is  lift,  d  with  a 
small  electrical  resistance  furnace,  5 J  cm.  or 
10  cm.  high,  giving  internal  temperatures  up 
to  1300°  C.  and  1600°  C.  respectively.  A  small 
quartz  or  platinum  capsule  contains  the  sub- 
stance to  be  examined,  and  is  lowered  to  the 
centre  of  the  furnace  ;  and  a  plate  of  glass  or 
other  transparent  substance  covers  the  top  of 
the  central  tube,  thus  protecting  the  objective, 
and  allowing  the  use  of  indifferent  gases  other 
than  air  in  the  furnace.  The  lower  part  of  the 
microscope  tube  and  the  objective  are  water- 
cooled,  and  the  magnification  possible  is  from  13 
to  15  diameters. — J.  T.  D. 


does  not  affect  the  process  :  but  small  amounts  of  nickel, 
cobalt,  or  manganese  vitiate  the  results  owing  to  rapid 
catalytic  action  on  the  peroxide  The  addition  of  a  small 
amount  of  sodium  sulphate  (1/100  grm.-mol.)  after 
oxidation  has  been  effected  greatly  facilitates  the  decom- 
position of  the  excess  of  peroxide. — J.  R. 

Iron    and    aluminium  ;     Separation    of .     H.    Borck. 

Chcm.-Zcit.,  1914,  38,  7. 
An  apparatus  for  the  separation  of  iron  and  aluminium 
by  lxatin.'  the  ignited  oxides  in  hydrochloric  acid  gas 
(this  J.,  1912,  4(i0)  comprises  a  series  of  washing  flasks. 
1.2,4,8  and  9,  and  a  Kipp's  apparatus, 
3,  for  the  production  of  the  hydrochloric 
acid  gas  from  ammonium  chloride  and 
sulphuric  acid.  The  flask,  1,  is  left  empty, 
2  is  charged  with  concentrated  sulphuric 
a.id  or  with  mercury,  4  with  about  30 
c.c.  of  concentrated  hydrochloric  acid.  B 
with  50  c.e.  of  water,  and  9  with  .XI  c.c. 
of  30  to  40  per  cent,  potassium  hydroxide 
solution.  The  oxides  are  heated  in  a 
quartz  boat,  in  the  tube,  5,  whilst  a  mix- 
ture of  hydrochloric  acid  gas  and  air 
(drawn  through  A  by  means  of  a  pump 
at  B)  is  passed  through  the  tube.  After 
the  ignition  any  traces  of  chlorine  absorbed 
by  the  quartz  boat  are  expelled  by  con- 
tinuing the  ignition  for  a  short  time  in 
a  current  of  air  alone.  The  same 
apparatus  may  be  used  for  the  rapid 
separation  of  tungsten,  molybdenum  and 
uranium  from  silica  and  thoria. — C.  A.  M. 


Nitrites;   Gravimetric  determination  of .     N.  Busvold. 

Chem.-Zeit..  1914,  38,  28. 

The  method  depends  upon  the  reaction:  3HXO  — 
AgBi<>3=3rLN03+AgBr.  About  1-4 — 1-5  gnu.  of  silver 
bromate  is  dissolved  by  warming  in  100  c.c.  of  water  and 
Inn  t.e.  of  2A-acetic  acid  and  the  nitrite  solution  (200  c.c. 
containing  about  1  grin,  of  sodium  nitrite)  added  gradually, 
with  agitation.  The  mixture  is  heated  to  85°  (_'..  treated 
with  30  c.c.  of  sulphuric  acid  (1  :  4),  the  silver  bromide 
collected  in  a  Gooeh  crucible,  washed,  dried  at  130° C. 
and  weighed  :  0-907  grm.  AgBr  is  equivalent  to  1  grm. 
XaXO,.  The  method  is  accurate  to  within  ±01  pel 
cent.  :  in  presence  of  chloride  the  quantity  of  silvei 
chloride  in  the  precipitate  must  be  determined  and  a 
correction  applied. — A.S. 

Carbon    dioxidt  ;     Titration    of   small    quantities    of- — — 
A.  Bonier.     Z.  physiol.  Chem.,  1913,  88,  425 — 429. 

The  apparatus  (see  Fig. )  was  designed  for  the  determinatioi 
of  minute  quantities  of  carbon  dioxide  (less  than  3  nigrnis. 
in  experiments  on  the  respiration  of  living  cells.     Thi 


Air  free 
from 
C0S. 


-^ 


Barium  hydroxide 

solution. 


Chromium;    Determination  of by  alkaline 

oxidation.  F.  Bourion  and  A.  Senechal. 
Comptes  rend.,  1913,  157,  1528—1531. 
The  method  dejiending  upon  the  oxidation  of 
a  chromic  salt  to  ehromate  by  means  of 
hydrogen  peroxide  in  alkaline  solution  and 
subsequent  estimation  of  the  ehromate  has  been 
carefully     examined.       The     presence     of     iron 
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Cl.  xxiii.— analytical  processes. 
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iik-' ii  I  it \  i  ■■  pis,  which  ire  constructed  on  the  principle 

■  if  tin  \\  ill  i  i apparatus  for  washing  gases,  are  oi  ordinal  \ 
and  are  noi  heated  during  absorption  (op.  Warburg, 
thu  J.,  1912,  1049).  At  the  commencement  "(  a  di 
nination  the)  arc  swept  out  i.\  air  free  from  carbon  dioxide, 
and  then  about  30  c.c.  of  barium  hydroxide  solution  are 
run  into  i. uli.  During  absorption  the  gas  is  drawn 
through  at  the  rat.'  ol  150  c.c.  per  inin.  The  current 
nf  air  is  continued  during  the  subsequent  titration  with 
i    11.  L. 


nic   mnttir  ;     Destruction    of  largt    quantities   of 

in  lh,  Kjeldahl  process.  E.  Carpianx.  Hull.  Soc. 
('him.  Belg.,  1913,  27,333  334. 
'I'iik  following  method  has  been  found  to  give  satisfactory 
results  in  t  he  determination  of  nil  rogen  m  samples  weighing 
from  20  to  30  grins.  :— The  sample  (say  30  grms.)  is 
mt i .  i. In. .  d  into  a  500  c.c.  fla.sk,  30  c.c.  of  sulphuric  acid  is 
added,  and  the  whole  is  well  shaken  and  allowed  to  stand 
fur  an  honr ;  the  mass  becomes  hot  and  forms  a  spongy 
bonaecous  product.  Carbonisation  may  be  accelerated 
bj  moderate  heat.  When  the  mass  appears  to  be  dry, 
in  uiiry  and  sulphuric  acid  are  added  and  the  oxidation 
is  proceeded  with  as  usual.  To  remove  any  undesirable 
•xoesa  of  sulphuric  arid  after  the  oxidation,  pure  sugar 
may  be  added  to  the  boiling  liquid.  Nitrogi  n,  phosphoric 
.  and  calcium  may  be  determined  in  the  resulting 
liquid  It.  is  stat.il  thai  tins  method  obviates  the 
difficulties  due  to  excessive  frothing  which  occur  in  the 
uMial  process.     T.  P.  B. 

dm  ;   Determination  of  extremely  small  quantities  of - 

in  organic  substances.  <•.  Bertrand  and  H.  AL'ulhnn. 
Comptes  rend.,  1913,  157.  1433  1436.  (See  this  .1., 
1910,375.) 

Kor  very  small  quantities  of  boron,  strips  of  turmeric  paper 
"!  definite  size  are  partly  immersed  under  standardised 

liti.ms  in  the  solutions  containing  boron  as  sodium 
borate  and  rendered  acid  with  hydrochloric  acid  and  in 
-tan. laid  solutions  of  known  boron  content  and  of  the 
sum  i  acidity.     The  solution  rises  in  the  paper 

l.y  capillarity  and  after  a  certain  time  (1 — 2  hours  at 
.  10—24  hours  at  the  ordinary  temperature),  the 
upper  portions  of  the  papers,  exposed  to  the  air,  will 
nave  become  coloured  to  a  length  depending  upon  the 
quantity  of  boron  present.  For  quantities  of  boron 
between  0  0005  and  01  mgrm.,  the  quantity  of  boron  may 

I  -t  incited  accurately  from  the  length  of  the  coloured 

portion   of   the    paper.     Even    in    pure    water    a    brown 
Duration   may   appear   on   the   paper,   but   this   is   not 
changed   to    blue    by   ammonia   as   arc   the   colourations 
■  In.-  tii  boron.— A.  s. 


Analysis  of  petroleum  oil  and  mineral  wax.     Kantorowicz, 
See  11a. 


Rapid  determination   of  arsenic   in    sulphuric   and  hydro- 
chloric  arid*.     Koelsch.     See  VII. 


Thermal   analysis    of  clays,    bauxite*,    and    some    related 
substance*.      \Vohlin.      Sei    VII 1. 


Rectneal    conductivity    of    clays    and    clay    inapt 
[Determination  nf  soluble  salt*.  ]     Bleiningcr  and  Kinnison. 
VIII. 


Detection  of  phytosterol  in  animal  fat*.    Fritzschc.    See  XH. 

Examination     of     bleached      shellac.      Wolff.       8e<      X11I. 

Examination   of  rosin   size.     Marcusson.     See   XIII. 


Distinction  of  bark  tans  from  fruit  and  toood  tans.  Eobn  <■  a. 
Sei   XV. 


[Apparatus  for]  determination  of  tin   ethyl  acelati   figuri  of 

tannine/ 1, >■•!'  i  ials.   Bloi  1 1  j    Si  •  \  \ 


Constants  fur   usi    in   the  doubli    polarisation   in  ■  thud  of 

determining  sucrose.     Stcucrwald.    Bl I  NYII. 

Direct  dilerminatieai  uf  extract  a*  a  farleir  in  tin   valuation 
of  i  \rleys.     Beibriger.     Sei   Will. 

Influenci   of  dilution  of  tin    mash  on  tin   yield  of  extract 

found  in  tin  i  cant ination  of  malt  by  tin  Congress  tmthod. 
Wiudiseh  and  Glaubitz.     Set    Will. 


Determination  of  free  and  combined  lactii   acid  in  urines, 
Roettgen,     Sei  XVIII. 

Composition  of  the  lime,  sulphur,  and  salt  wash.     Haywood. 
Set   XIXb. 


Absorption  of  ultra-violet  rays  bi/  alkaloids  oj  tl.    morpi 
group  and  phenanthrene.     Gompel  and  Henri.     Sei   \.\. 


Patents. 

Alloys  and  other  chemical  substances  ;    Method  and  instru- 
ment for   the   sejxiratian,    dilution,    and    estimation    of 

elements  in .     A.  I>.  Fletcher,  Dublin.    Eng.  Pats. 

29,537  and  29,538,  Dec.  23,  1912. 
The  material  is  heated  electrically  near  a  moving  surface, 
such  as  the  surface  "f  a  revolving  drum.  As  the  drum 
revolves,  resistances  are  cut  out  of  the  electrical  circuit 
so  that  the  material  is  heated  continuously  to  higher 
temperatures.  Substances  volatilised  at.  different  tem- 
peratures are  thus  received  on  different  portions  of  the 
moving  surface. — T.  St. 


Heating  bodies;    Process  and  up  pontile*  for  a 

the  calories  given  off  from .     M.   Arndt.     Fr.   Pat. 

460,248,  July  11,  1913.  Under  Int.  Com..  July  13.  1912. 
A  volume  of  air  measured  at  atmospheric  pressure  is 
forced  by  a  body  of  mercury  moved  by  the  action  of  a  water 
pressure  tul >e  and  intermits  nt  -iphon  into  a  hollow  vessel  in 
contact  with  the  heating  body.  The  air  expands  and 
causes  the  mercury  contained  in  a  second  vessel  to  rise- 
to  a  corresponding  degree.  A  float  in  the  mercury  also 
rises  and  by  means  of  a  cord  passing  over  a  pulley  actuates 
the  recording  mechanism  which  indicates  the  number  of 
calories  given  .iff  and  also  closes  an  electric  ciicnit  which 
causes  a  bell  to  ring  or  some  other  signal  to    be  shown. 

— W.  H.  C. 


Heating  value  of  fuels  .     Method  and  device  [cal, 

for  measuring  the .     H.  Junkers.  Aachen,  I :■ 

Eng.  Pat.  22,514,  Oct.  6,  1913.  Under  Int.  <  niv, 
Oct.  16,  1912. 
The  heat  liberated  by  the  combustion  of  solid,  liquid,  or 
easeous  fuels  is  transmitted  by  known  heat-exchanging 
i  to  i  stationary  liquid  having  ■  coefficient  of 
expansion  which  is  as  nearly  as  possible  constant  at  the 
temperatures  under  consideration,  and  the  heating  value 
calculated  from  the  increased  volume  oi  the  uquid.  The 
effect  of  a  uniform  coefficient  of  expansion  is  that  the 
increase  in  volume  of  the  liquid  is  the  same  whether  the 
temperature  is  uniform  throughout  or  that  no 

stirring   is   necessary.      Petroleum    satisfies  the    net 
conditions  but  water  is  unsuitable.      In  the  form  of  appara- 
tus shown,  the  heat  is  transmitted  from   a    burin  r.  c     to 
petroleum  in  the  vessel,  a,  by  means  of  gdls,  d,  in  the 
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tliu  and  gills,  /,  in  a  liquid  circulating  passage,  g.  The 
top  of  the  apparatus  is  made  conical  to  avoid  presence  ol 
air  bubbles,  and  a  heating  or  cooling  coil.  i.  is  provided 


sublimate  have  been^n  vestigaU  d^  a  large  num^of 
described. — J.  R. 


to  enable  the  calorimeter  to  be  brought  quickly  to  the 
tempore  of  the  room  to  avoid  radiation  corrections 
The  merease  of  volume  of  the  liquid  is  measured  by  means 
of  a  X.  h.  and  the  heating  value  obtained  by  multiplying 
by  a  factor  and  dividing  by  the  amount  of  fuel  used  In 
another  form  of  apparatus  the  tube,  h,  is  replaced  b>  an 
expansible  chamber  operating  a  pointer.— H.  H. 

Poro„,    article.     Filtering    apparatus  for    laboratory   use. 

P    A.  Boeck,  Assignor  to  Norton  Co.,  ^  tester   Mass. 

V.S  Pats.  1.081,573  and  1,081,574,  Dec.  16,  1913. 
m  \  thin-walled  porous  article,  for  use  as  a  filter, 
composed  essentially 'of  grains  of  a  highly  "*»*>7 
material  especially  alumina,  with  a  small  proportion  of 
reeran  .'c  b  1. 1.  (2)  An  elastic  band  covers  the  rim  of  a 
funnel  am  extends  into  the  same,  and  a  poro«  eone 
d.'posed  withm  the  funnel  is  supported  by  the  clastic 
band.— A.  8. 

Analysis  of  gaseous  mixtures  ;  Means  for use  inlhe  qnanli- 

A  Zl'Jland  for  automatically  regulating  Estate  of 

„.,.  JSSJ.     Siemens  Bros,  and  Co    Ltd^ndon. 

From  Siemens  und  Halske  A.-G.,  Berlin.     Eng.  Pat. 

28,943.  Dec.  16,  1912. 
See  Ft.  Pat.  458.916  of  1913;  this  J.,  1913, 1171.-T.F.B. 
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Sublimation;     The    temperature   of —-.     3.    3o\y.     Phil. 

Mag.,  1914.  27.  1—14. 
By  means  of  the  apophorometer  (ses  this  J.,  1913    509) 
the  temperature  of  sublimation  and  the  nature  of  the 
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Mines  un>  Quarries  -.  General  Report,  with  Statics, 
for  1912  Bv  The  Chief  Inspector  of  Mines.  Part  III. 
Ztput      [Cd.7197.]     Price  Is.  5d.    Wyman  and  Sons, 

Fetter  Lane,  E.C. 

the  increased  value  of  coal.     (See  page  84.) 

Vines  and  Quarries.  General  Report  with 
Statistics  for  19H.  Part  IV.  Colonial  and  Foreign 
ttSSZ.  [Cd.  7217.1  Messrs.  Wyman  and  Sons, 
Fetter  Lane,  London.  E.C.     Price  Is.  8d. 

This    report,    which    completes   the    statistics   for    1911 

coal  statiS  in  the  1912.  Part  III.,  report  (pages  255  and 
25(i)  is  also  included. 

_  „„„  ,^=   fippjNrsMES   de  Fermentation. 

R  vTT  Alt  KlcXr  IL  Efrches  sur  17  formes 
d^  Vcch^ces  apxculatus."  [Copenhag^ 
En  commission  che*  H.  Hagerup.  Imp.  De  Thiele.  1913.] 

Tms  work  fills  a  small  pamphlet  volume  of  59  pages  (9|  by 

Price  2  Kr.  65  Ore. 

FIC    Ftfth    Edition,  entirely  rewritten  and   enlarged 
L,  three  volumes.     Vol.  I.  MacmUan  &   Co.,  Ltd.,   St 
Martins   St..   London.     1913.     Price  2os. 
Presented  to  the  Society's  Library  by  h.s  widow. 

Ind.,  t'.S.A. 
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lilt.    K.     I'.     Itl   IT1\     IN    TIIK    (HAIR. 


T1IK    RUBBER     \M>    RESIN    CONTENT    OF    THE 

DESERT     RUBBER-PLANT     "GUAYULE,"     IN 

RELATION    TO    RAINFALL. 

BY    I  K  v\.  IS    i      II  OS  D,    M.  k. 

Iii  hi  earlier  paper*  the  view  lias  been  advanced  that 
tin  amount  of  rubber  secreted  by  the  guayule,  Parthenium 
ntaium  Giray,  varies  within  wide  limits,  inversely  with 
mount  of  soil  water  available.     It  was  shown,  however, 
that    tho  amount  ef  rubber  which  may  ultimately  occur 
within  the  secreting  cells  (which  are  chiefly  those  of   the 
parenchyma)    may   bo  quile  a-  groat    in   those  cuHivateil 
plant-  which  receive  a  maximum  watersupply,  as  in  feral 
plants,  while  the  amount  calculated  to  tho  total  dry  wei 
"f  the   plant    remains   small.     This   is   explained    by   th- 
.'    changes    in   the   character    and   especially   in    tho 
volume  relations  undergone  by  the  various   tissues  when 
the     plant    accommodates    itself   to     tho     change    from 
phytic  to  mesophytic  conditions.     The  most  obvious 
"f    thee    changes    is     seen    in     the     thickness     of     the 
ex   (hark"),  which  is  relatively  much  less  in  well- 
ed plants,  this  constituting  an  important   factor  in 
rmining  the  amount  of  rubber  relative  to  total  dry 
weight. 

dated  with  the  soil  water  supply  is  also  the  rate 
■f  secretion  within  the  cell,  which  is  much  slower  in 
well-watered  plants.  Thus  a  feral  plant  will  show  a  much 
larger  amount  of  mober  within  the  celLs  at  the  close  of  the 
normal  wet  season,  say  three  months  after  the  earlio-t 
effective  rainfall  of  summer  (in  Chihuahua),  than  will  an 
irrigated  plant  after  six  months  of  rapid  growth,  while  the 
latter,  during  a  subsequent  period  of  enforced  drought,  will 
make  marked  advance  toward  attaining  a  full  complement 
of  rubber. 

From  the  study  of  plants  grown  under  such  extreme 

ditions  as  regards  water  supply,  it  was  to  be  inferred 

that  variations  in  rainfall,  either  from  season  to  season 

in  the  same  locality,  or  as   correlated  with  geographical 

ditions,  would  1m-  accompanied  by  variations  in  structure 

rate  of  rubber  secretion  in  the  same  direct  ions  in  plants 

in  their  normal  habitats.     Indeed,  one  striking  example 

afforded  and  has  been  described  elsewherey  as  well  as 

the   publications    above   cited,    but,   at    the   time,   no 

lyses  were  available,  so  that  the  divergencies  of  struc- 

and  rubber  content  had  to  be  described  in  histological 

■rms  only. 

then,  the  writer  has  received  samples  of  plants  in 

"hree  Ins  from  as  many  separate  localities  which  bearout  in 

a  striking  way  th"  inference  made,  both  in  regard  to  the 

ral  habit  of  the  plant  and  as  to  the  rubber  content  in 

as  of  total  dry  weight.     These  were  very  kindly  fur- 

!   me   by   Sr.    Ramon   Mufloz,   accompanied   by  the 

flowing  data.     The  material  was  collected  in  December, 

During  t  hat  year  and  during  the  latter  half  of  1911 

rainfa'.l  had  been  "  very  abundant,"  and  in  consequence 

abundant  and  rapid  reproduction  and  growth  "  in  all 

he  guayule  fields  was  reported.     It  is  not  possible  to  say 

D  exact   terms   what   "'  abundant  "   means,   but   we  may 

hat.  in  a  country  where  12  to  15  inches  is  not 

onsidered  meagre,  20  inches  would  fall  somewhere  near 

he  maik.     However  this  may  be,  it  is  more  to  the  present 

•  V   B   II  yd.     The  guayule — a  rubber  plant  of  the  Chihuahuan 

-t.     Cam.  Inst..  Wash..  Publ..  139,  1911. 
-I     B.   Lloyd.     Guayule — a  desert   rubber  plant.     Pop    Sci 
II.  818— 830.  Oct..  1912.     The  Acclimatization  ot  Guayule: 
udia  Rubber  World.  1013,  47.  1S3,  56S. 


panose  to  point  out  thai  the  region  wh 
of  Lot  3  grew  is  re©  nctlj   more 

abundant  rainfall  than  those  land-  h  ing  farther  to  the  h 
It  lies  on  the  eastern  border  of  the  guayule  area,  partly 
in  the  states  ol  Nuevo  Leon  and  partly  in  San  I. 
These    plants    have    a    very    different    an  from 

those  of  the  other  lots,  namely,  Lot  1  and  Lot  2,  both  from 
guayule  Gelds  situated  well  within  the  area  of  distribution, 
and.  indeed,  markedly  different  from  thai  i  iyule 

which  1   have  seen  growing  in  the  field.      Hail,. 
resemble  irrigated  plants  in  their  slender  twigs,  yellowish 
bark,  and  greater  shrinkage  upon  drying,  the  last-named 
character   becoming  evident    in   deep  longitudinal  folds. 
The  plants  of  Lot    1   were  four  small  .  of  which 

one  was  three  years  old  and  the  remainder  two,  and  exi  epl 
for  a  growth  rate  (viz.,  about   il  em.  yearly)  somewhat 
greater  than  usual  (about  .'{■.">  tin.  yearly)  presented  nothing 
unusual.     The  plants  of  Lot  2,  also  four  in  numl 
of  a  type  of  guayule  gen.  rally  recognised  as  tli 
They  were  stock;  plants,  with  fewer  and  thicker  branches 
and  twigs,  grey  in  colour  and  generally  conforming   '  i 
the  popular  conception  of  "  macho  "  (male)  guayule,  while 
the  plants  of  Lot   3  are  regarded  as   "  hemhra  "  (fem 
This   distinction  I   have  discussed   elsewhere 
briefly  the  alternative  views  are  that  we  are  dealing  either 
with  distinct  races  (elementary  species)  or  with  merely 
environment    types.      The    latter    view    is  indi- 

cated by  the  evidence,  which  is  not  of  the  kind'  i 
pertinent  to  this  paper,  hut  whichever  of  the  interpretal 
is  true,  the  present  record  will  have  its  value.  The  great 
difference  between  the  two  samples  (Lots  2  and  3)  of  plants 
which  we  are  discussing  is  indicated  by  the  weights.  The 
plants  of  Lot  2  wen-  .".  to  7  years  old  and  had  an  average 
weight  of  45-7  grms. ;  while' of  those  of  Lot  3  four,  which 
were  of  a  similar  range  of  ages,  had  an  average  weight  of 
only29-2grms.  Theaverageheightsabove>.el  were  22and 
19  cm.  respectively,  from  which  it  appears  that  their  growth 
rates  were  not  connected  with  their  transverse  measure- 
ments. This  is  the  one  discrepancy  which  makes  itself 
evident  in  a  comparison  of  the  plants  of  Lot  3  with  irrigated 
ones,  which  may,  however,  be  due  to  temperature  effects,  if 
we  may  assume,  as  seem-  proper,  that  the  soil  conditions 
need  not  be  called  into  the  question.  That,  how 
a  greater  rainfall  for  1911-1912  made  itself  felt  more 
especially  where  it  occurred,  in  prcbablv  greater  abundance, 
appears  to  be  indicated  by  a  more  rapid  average  growth 
rate  for  the  plants  of  Lot  3. 

The  number  of  measurements  (11  to  13)  is  admittedly 
rather  too  small  to  justify  much  reliance  upon  them,  but 
they  are  given  for  their  probable  worth. 


Average  growth  in 

height. 

Lot  No. 

1911. 

1012. 

3 

cm. 
3-6 
4  8 

cm. 

4-4 
5-3 

All  thee  measurements  are  somewhat  in  excess  of  the 
average  growth  rate  of  3">  cm.  per  annum,  as  established 
by  numerous  measurements  by  myself  (I.e.).     Nevertheless, 
they  are  not  excessive  nor  greater  than  observed  by  me 
for  particular  localities.     The  seedlings  comprised  b 
however,  also  show  a  greater  amount  of  growth  in  length 
than  is  usual  during  years  of  less  rainfall  than  o 
in  1911-12.  being,  for  the  two  years,  about  10  cm. 
a  normal  of  about   6  cm.  (for.   cil.).     The  sampi- 
analvsis  of  which   is    given    below,    indicate    therefore    a 
rainfall  of  more  favourable  quantity,  in  harmony  with 
the  testimony  of  Sr.  Muiioz,  while  those  of  Lot  3  conform 
to  a  tvpe  of  guayule  which  rc-emb!"s  the  irrigated  plant. 

The  analyses  were  carried  out  by  Mr.  E.  H.  Pound  in  this 
laboratory  in  the  following  manner.     The  finely  ground 
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material  was  dried  for  24  hours  at  105°  F.  It  was  then  ex- 
tracted with  acetone  (6  hours)  followed  by  petroleum  ether 
of  60°  (2  hours),  The  extracts  were  dried  for  one  hour  at 
105°  F.  Parallel  series  were  run.  The  plants  of  Lot  1 
were  entirely  incorporated  with  the  samples  extracted; 
those  of  Lots  2  and  3  were  divided  into  tops  (the  growth 
of  the  last  two  years)  and  stocks  (the  remaining  basal 
portion).  The  following  are  the  results  and  their  averagos  : — • 


Lot  1. 


Rubber. 


per  cent. 
1-30 
1-75 

Average     1-52 


Resin. 


jier  cent. 
12-73 
1104 

Average  11-88 


Tops. 

Stocks. 

Lot 

No. 

Rubber. 

Resin. 

Rubber. 

Resin. 

2 

Average 

per  cent. 
3-47 
4-29 

3-88 

per  cent. 
18-76 
16-35 

z 

17-55 

per  cent. 
1-20 
1-08 
1-77 
2-40 
1-61 

per  cent. 
18-59 
14-71 
19-63 
18-84 
17-94 

3 

Average 

2-68 
215 
2-41 

12-96 
12-26 
1261 

1-46 

.  1-40 

1  43 

13  05 
12-60 

12-82 

jjote — For  analyses  of  mature  plants,  see  Whittelsey,  J.  Ind. 
Eng.  (hem.,  April,  1909. 

From  these  figures  it  appears  that  the  plants  of  Lot  2 
have  about  62  per  cent,  more  rubber  in  the  tops  and 
13  per  cent,  in  the  stocks  than  those  of  Lot  3.  The  amoimt 
in  the  latter  is  about  the  same  as  I  observed  for  field 
seedlings  (exclusive  of  leaves)  which  had  grown  rapidly 
in  response  to  a  rather  favourable  season.  In  the  seedlings 
of  Lot  1  the  amoimt  is  less  than  would  be  expected  (namely, 
1-52  per  cent,  against  1-80,  leaves  included)  (Lloyd.  I.e.), 
in  view  of  the-  alleged  considerable  rainfall.  But,  as  rain 
is  usually  local  in  the  desert,  especially  on  "  bajadas  "  or 
footslopes,  one  has  to  admit  the  absence  of  exact  informa- 
tion. Tie-  resin  content,  on  the  other  hand,  is  little 
variable,  and  this  fact  is  cited  in  support  of  a  view  earlier 
expressed  that  there  is  no  connection  between  the  occur- 
rence of  rubber  and  that  of  resin,  for  which  view  histo- 
logical evidence  had  been  given.  That  rubber  may  break 
down  into  resins  is  of  little  value  as  evidence  that  the  resin 
in  guayule  is  used  in  the  building  up  of  the  rubber. 

Concerning  the  anatomical  structure  of  the  plants  in 
question,  the  same  differences  as  between  Held  and  irrigated 
plants,  such  as  I  have  heretofore  described  (f.r.)  occur,  but  in 
smaller  measure.  These  need  net  be  mentioned  here  in 
detail,  it  sufficing  to  mention  merely  the  greater  develop, 
ment.  of  cork,  mechanical  elements  (stereome)  and  of  the 
tracheids,  together  with  a  reduction  of  medulla  and 
medullary  rays,  in  the  plants  of  Lot  3,  those,  namely,  which 
received  the' greater  rainfall.  Microscopical  examination 
does  not  discover  any  discrepancy  in  the  amount  of  rubber 
in  the  individual  cells,  except  to  some  extent  in  the  smallest 
twigs,  so  that  we  must  therefore  conclude  that  the  differences 
in  the  total  amount  of  rubber  produced  must  be  referred 
chiefly  to  the  differences  in  the  volumes  of  tissues  which 
secrete  rubber  as  compared  with  those  which  do  not.  That, 
in  the  ease  of  field  plants,  these  differences  may  account 
for  a  considerable  difference  in  favour  of  plants  of  the  type 
of  Lot  2  is  seen  in  the  ratios  presented  by  the  squares  on  the 
radial  dimensions  of  the  "wood"  (that  is,  the  whole 
cylinder  of  tissue  bounded  by  the  cambium  layer)  and  the 
"  bark  "  (tho.-e  tissues  on  the  outside).  This,  for  stems 
of  the  same  sizes  an-  :  — 


Total  diameter  : — 


Ratio 


Bark 
Wood. 


2-82 


1-95 


Lot  1    

1-02 

0-98 

Lot  3    .           

0-7(1 

0-76 

That  is,  in  the  better  watered  plants,  the  "  bark  "  is 
considerably  thinner.* 

These  ratios,  however,  indicate  only  a  difference  of 
34  per  cent,  (for  largei  twigs)  and  29  per  cent,  (for  smaller 
twigs)  in  favour  of  the  field  plants,  while  the  analyses  show 
a  60  per  cent,  difference  of  rubber  content  for  tops  (which 
would  include  all  the  twigs  of  the  sizes  measured  here 
together  with  somewhat  larger  ones).  It  is  evident  that 
an  error  of  large  size  has  been  introduced,  due  as  a  matter 
of  fact  to  ignoring  the  amount  of  cork,  which  is 
barren  of  rubber,  and  of  pith,  which  is  rich  equally  with 
the  living  cortex.  The  relative  volumes  of  these  tissues  in 
twigs  of  the  same  diameter  (about  5 — 6  mm.)  are  indicated 
by  the  following  numbers,  representing  areas  in  transverse 
sections : — 


Lot.              Pith.               Wood.              Cortex. 

Cork. 

o 

05 
19 

394 
522 

984                    236 
788                    380 

from  which  is  it  seen  that  the  pith  is  smaller  and  the  cortex 
thinner,  while  the  wood  and  cork  are  thicker.     By  eliminat- 
ing the  cork  and  introducing  the  pith  into  the  calculation, 
the   ratios   of    volume   of   rubber   producing   tissue   (still 
ignoring  the  medullary  rays)  to  "  wood  "  turns  out  to  he 
for  Lot.  2,  2-7-t  and  for  Lot  3,  1-55,  showing  a  difference 
of  70  per  cent,  in   favour  of  the  plants   of  Lot  3.     This 
difference  would  not  be  realised  in  the  extractions,  since, 
aside  from  the  imperfections  of  the  method,  the  tissues 
of  the  smaller  twigs  of  the  two  lots  were  not,  as  microscopic 
examination  revealed,  equally  loaded  with  rubber,  while 
larger  twigs  were  included  under  the  heading  "  tops  "  than 
the   size   cho.-en   for   measurement,   two  conditions  which 
would  disturb  the  relative  amount  of  rubber    recoverable. 
Aside  from  the  rate  of  secretion,  there  are  two  ways 
in   which   the  amount  of  rubber   produced   by   plants  is 
affected  by  water  supply,  namely,  by  altering  the  volumes 
of  rubber- bearing  tissue-,  and  by  affecting  the  total  amount 
of   secret ioti    within  them.     The  evidence  is  clear  that,  in 
speaking  of  the.  effect  of  soil  water,  this  difference  must 
be  recognised.      Records  show  that  both  conditions  occur, 
either   in   combination,   as   in    the    plant    here    under  dis- 
cussion, or  severally.      The  latter  only  has  lieon  observed 
in  the  case  of  latex-plants.       Olson-Seffer.t  and    Collin 
and    PitticrJ  have    noticed    that  C'astilloa    produced    les- 
rubber  when  it.  had  been  subjected  to  larger  amounts  of 
water  by  irrigation,  and  Fox,  quoted  by  Noish,§  obserwo 
that  milkweed  (Axchpia?  syriaca  and  incarnatu)  gives  ;i 
higher  yield  of  rubber  when  it  has   grown  in  dry  soils 
It  is  obvious  that  the  question  is  one  of  very  great  prae 
tical  as  well  as  theoretical  importance,  quite  aside  from  tin 
guayule  problem,  the  importance  of  which  is,  at  present,  ". 
the  wane.     The  rubber  planter  will  be  compelled  to  stndi 
this    relation    whenever   the   problems    of   irrigation   am 
drainage  present  them- elves. 

Conclusion. — The  determinations  of  rubber  for  tw 
samples  of  feral  guayule  plants  grown  in  their  natura 
habitats  under  diverse  conditions  of  soil-water,  show  tha 
a  relatively  abundant  amount  of  rainfall  results  in  a  plan 
which  simulates  in  many  ways  one  grown  undei  irrigatim 
the  likeness  extending  to  the  amount  of  rubber  produce* 
and  the  relative  volumes  of  bearing  and  non-beam 
tissues.  The  departure  from  the  normal,  as  indicated  by 
typical  desert  plant  producing  a  maximum  yield  of  rubbe 

•  The  different  values  of  this  ratio  for  larger  stems  are  illustrat 
by  tables  in  Publ.  139,  I'arn.  Inst.  Wash.,  above  cited, 
t  Year  Book,  1908.     Rubber  Planters"  Assoc,  Mexico. 
J  In  ().  F.  Cook.     Bull.  U.S.  Dept.  Agric.,  No.  49,  Oct.,  19tM 
§  This  Journal.  1913,  32.  72. 


Vol.  XXXI!  I  .  ' 


STRKN  I  NS     I  III    \  [SCOBn  -e   "I    OILS 


llrtf 


is  such  as  i"  result  in  ■  plant  which  yields  a  distinctlj 
mount    of    rubber.     Within    the    normal    habitat 
of  the  gnayulr   plant,  therefore,   (he  amount   "f  rubber 
Varies  in  nn  amount  .>'  i    that  above  Indi- 

sated,  namely,  t>-'  per  cent. 

Tin'  amount  of  resin  bi  ■<  retod  appears  not  to  be  afleeted 
In  iIm1  amount  o(  soil  water,  and  evidence  i-  yet  lacking 
that  rubber  and  resin  secretion  arc  causally  related  in  the 

Buch  differem  •  -.  which  are  attributable  to  physiological 
cau-e-    are  of  great  theoretic*!  and  practical  importance. 


London  Section. 


Miiliiuj  htid  nl  Burlington  Uouet  on  Monday,  January  Gth, 
1914. 
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THE    \  [Si  OSITY    OF    OILS. 

BY    J.    I..    STREVIN-. 

(Taranaki  Oil  l-V-ld-.  New  Zealand.) 

derablc  work  in  connection  with  viscosity  and 
lubrication  has  been  carried  out  during  the  imst  few  years 
i  hierly  with  a  view  to  determine  true  (or  absolute)  viscosity 
through  a  large  range  of  temperature  in  a  simple  and 
convenient  manner  (Dunstan  and  Strevens,  this  .1.. 
November  30th,  1912)  and  more  recently  (Higgins,  tin-  J., 
.luiic  16th,  1913)  on  behalf  of  the  International  Commission 
(or  the  Unification  of  Tests  on  Petroleum  Products.. 

This   communication,    which    may    lie    regarded    as   a 
continuation  of   the   tirst    paper   mentioned   above,   does 
not   deal   with   the  connection   between   lubrication   and 
-.    to   any   further  extent    beyond   the   statement 
that   the   lubricating  capacity  of  any  oil   from   a   purely 
mechanical  point  of  view  depends  entirely  on  the  viscosity. 
Where  special  circumstances  attend  the  use  of  a  lubricant 
-in  h  as  in  a  steam  cylinder,  air  compressor,  or  i_'as  engine, 
the  role  played   by  the  extraneous   bodies  with  which   it 
■  ■oines   m   contact   and   the  affecting  conditions   must    In- 
taken  into  account,  as  also  its  chemical  characteristics. 
Under  similar  circumstances   oils   of  equal   viscosity  at 
Uiiie   temperature  of  a   hearing,  even   when  there 
stitutional  and  other  physical  differences,  possess 
■  coefficient  of  friction  in  the  hearing  (Ubbolohde, 
.     of    Lubrication").      Heme    the    necessity    for 

absolute    \i sity   temperature   curves    in    the   study    of 

[lubrication. 

The  tirst  determinations  made  by  the  author  in  collabora- 
tion  with    Mr.    Dunstan   contained    certain   errors    which 
unavoidably    from    an    interpolation    of    Scarpa's 
.   figures  for  phenol,  at  that  time  the  only  source 
available  from  which  to  calculatethe  viscometer  constant. 
Lata*  figures  by  Dunstan  and  Thole  (this  .1..  Nov.  30th,  1912) 
molted  in  a  different  phenol  viscosity  curve  from  which 
meter    constant    curve  was    replotted.     The 
vault    was    a    comparatively    -mall    variation    through 
of  temperature  as  the  following  logarithmic 
-  -how  : — 


iwi'*  correction. 


Alter  correction. 


Temp 


log.  Kt 


Temp. 


log   Kt. 


100    i 


J175 
i  -965 


15-5°  ('. 
lorr  c. 
200'  C. 


7  1.30 
-»  '.ipo 

TDr',0 


of  the-   uncorrected  and  corrected      con  tan!      curves) 

are  too  high  and  t  h above  too  low. 

A-  a  che,k  on  the  result  a  similar  viscometer  was 
recalibrated  showing  a  corresponding  eur\e-  mid  both 
instrument!  were  used  in  tin-  investigations. 

Many  new  oil-  have  been  investigated  which,  with  tho 
exception  of  some  ol  ma  annual  origin,  are  all 

cut-  well  known  to  tin-  ceil  i : 

The  previous  viscosity  carves  are  materially  altered, 
especially  in  the  high  temperature  region,  which  for  some 
oils  approximates  to  their  actual  working  ti-in|N-ratiires. 

Until  more  is  known  of  th.-  actual  constitution  of  tho 
various  lubricating  oils  of  commerce!  to  what  extent  the 
viscosity  i-  affected  cannot  l»-  Btated,  hut  from  anal- 
work  on  bodies  of  known  constitution  it  may  be  generally 
inferred  that  (1)  Increase  of  mol.  wt.  favoi  .•  ..t 

Zt.. ..;/..  rap.-  oil  tuieriic  in)  >oiive  (trioli  in).   (J)  Hydroxy] 

formation  favours  increased  Zt.,  •[/,.  castoi  oil  anil  tin- 
blown  oils.  (:i)  Polymerisation  (see  I).  e.g.,  "  Klektrion  " 
oils.  (4)  Solution  of  solid  I h. dies  in  oils  (, ../..  "soaping  ) 
t.-nd-  to  a  hi'_'h  viseo-it  v-tem|H-raturi-  coefficient,  (o) 
I'ii-  duration  tend-  to  lower  the  viscosity  and,  broadly, 
the>iodine  vahn-<^Zt..  >.._/..  linseed  and  perilla  oils  less 
than  nut  or  olive-  oil.  (li)  Combined  high  mol.  wt.  and 
conjugated  doubled  bonds  mean  a  high  Zt.,  e.g..  tung  oil. 
Some  of  the  figures  obtained  arc  lower  than  those 
obtained  by  Higgins,  e.g.  : — 


Strevens. 


Biggins. 


remp. 


Russian  engine 

Olive    


1  'l 
n  93 


2-05 

KB 


■ 


This  inii-t  he  attributed  to  several  causes,  including 
difference-  in  method  of  investigation  and  probable 
difference  in  origin  of  oil — long  period  of  How — as  well  as 
a  substance-  of  considerably  lower  viscosity  than  oils 
being  the  calibrating  agent,  (In  the  other  hand,  the 
percentage  rate  of  change  "f  Zt.  per  1  C.  in  the  neighbour- 
hood of  2.V  (' — "ill  ('.  for  Russian  engine  oil  is  .5-7  ag.inst 
,)■(>  (Higgins). 

The  author,  in  conclusion,  would  like  to  draw  the 
attention  of  the  International  Commission  for  the  Unifica- 
tion of  Tests  on  Petroleum  Products  to  the  possibility  of 
standardising  the  viscosity  of  an  oil  (or  oils)  by  Wigging' 
method  and  using  the  same  as  calibrating  liquid  for 
th.-  determination  of  the  viscometer  constant  de-tailed  in 
the  above  investigations.  .Moreover,  the  oil  trade  could 
use  with  perfect  reliability  and  uniformity  instruments 
thus  calibrated  and  similar  to  the-  simple  type  detail.-. I 
in  the  previous  paper  (this  I  .  Nov.  30th,  1912)  with  all 
confidence  in  their  exactitude  under  a  guarantee  cert  itieate 
and  constant-curve  drawn  up  bj  a  responsible  scientific 
authority  such  a-  tin-  National  Physics!  Laboratory. 

Krji'  rinu  nlal  R>  svtix. 


quently  previous   figures  for  all  viscosities   below 
"he   temperature   corresponding   to   the   junction 


Temp.    C.         zt. 
Medium  tpindh  "<l- 
c,i 
100°  0-0368 

150  nflliil 

Heavy  engine  oil. 

70  nl. .7 

lln  mi-." 
130 

I    Light    Qat   engine   oil. 
i  Dynamo  oil.  > 
75  0-093 

111 

163  0-0145 

207  0-0086 

I   Medium  gag  tngine  oil. 
(Crank  chamber  oil.) 

7li  0-136 

100= 

.  ons  rnoine  oil. 

150°  0-021 


(iriuiii  and   Redwood  ramie  for  com- 
mercial product. 


Pennsylvania 
250—  - 


(Anglo- American). 

70°  F. 


Texas. 
120 


14e.ll   -.-,s     To      p.  ;     218  !      - 


Pennsylvania  c  knglo- American).  • 

;,cki    sees      7cc      K 

Uo     I 


Pennsylvania  (Anelo- American). 
i.  7      K 


700— 


t  2 


no 
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Temp,  c.         Zt. 

Heavy  gas  engine  oil. 

75°  0172 

116°  0044 

159°  0-016 

•211°  0-007 

(•  decomposition). 


Origin  and  Redwood  range  for  com- 
mercial products. 

A  blend  of  Russian  and  American. 


Racison  rape 

oil. 

70° 

0-1347 

100" 

00718 

130° 

0-039* 

150° 

0-0293 

Entitle  oil. 

25 

1-9 

50° 

0-398 

7.V 

0140 

80° 

0121 

100° 

0-059 

125° 

0-036 

150° 

0-022 

Engine  oil. 

2-". 

1-96 

50° 

0-439 

75° 

0-191 

100° 

00698 

125° 

0-038S 

Marine  engine  oil. 

70°  "212 

100°  0-0826 

140°  0-0312 

150°  00262 

Seat/  engine  oil. 

76°  0-245 

100°  0100 

120°  0  0585 

1 12°  0-036 

Void  test  motor  oil. 

110°  0126 

160°  00413 

180'  0-0308 

200°  0-0223 

XX  Century  motor  oil. 

110°  0157 

150°  0-066 

198°  00294 

Monojram  motor  oil. 

75°  0171 

103°  0  068 

127°  00395 

160°  0-023 

Standard  cylinder  oil. 

70°  0-8857 

100°  0-280 

109°  0-203 

160°  0-0632 

190°  00342 

198°  0-0318 


Locomotire 

culinder  oil 

80° 

0-635 

100° 

0-2955 

150° 

0-0767 

180° 

0  041 

Cnxor  oil. 

108° 

0-127 

130° 

0-073 

•155° 

11-042 

•198° 

0-022 

(*  decomposition) 

Thickened  rave  oil. 

75°  0-792 

105°  0-306 

135=  0156 

200°  0-0176 

Eleltrion  rape  oil. 

120°  0-807 

150°  0-3676 

160°  0-316 

190°  0179 

200°  0146 


China  icood  oil.    S.G.  0-942  60°  F. 
Viscometer  A. 

39°  0-988 

65°  0-324 

95°  0-131 

120°  0-0718 

140°  00485 


Benzine-extracted  from  Continental 
seed.  S.G.  0-919  at  60°  F. ;  350— 
380  sees.  70    F. 


Russian.    About    1300  sees.    70°    F. 
24(1   sees.    120°   F. 


Galician,     About  1400  sees.  70°  F. 


A  blend  of  Russian  and  Lardine  (10 
per  cent.).     270  sees.  120°  F. 


Artificially     soaped     oil.     5400     sees. 
70°  F.      540  sees.  120°  F. 


American.     500 — 800   sees.    120°    F. , 
100—115  sees.  200°  F. 


American.     115 — 120  sees.  200'    F. 


A  blended  American  oil. 


A    blended    cylinder   oil    with    5    per 
cent,  tallo^v. 


American.     1300— 1680  sees.  120°  F. 
210—240  sees.  200°  F. 


First  pressings.     S.G.  =  0-962  60°  F. 


East  Indian  pressed.  S.G.  0-916 
(originally)  at  60°  F.  blown  to  0-965  ; 
510  Bees.  140°  F. 


An  electrically  polymerise,!  mixture 
of  mineral  oil  and  rape  oil.  2,990 
sees.   140'  F. 


Genuine. 

Viscometer  1'.. 
25°  211.'. 

50°  0-594 

70°  0-269 

85°  0-167 


an-  those  obtained  l>y  the  author  from  examination  of 

some  hundreds  of  such  products  during  the  past  few  years. 
It  is  possible  to  obtain  the  ratio  of  the  times  of  How 
on  a  standard  technical  viscometer  to  the  actual  absolute 
viscosity  by  the  formula  : — 


Zt 


=(aT-  ^)t 


The    Redwood    figures    given    above    show    the    range 
usually  met   with  in  the  commercial  oils.      The  numbers 


where  a  and  b  are  constants  differing  slightly  at  various 
temperatures,  and  T=time  of  outflow  in  seconds. 

The  adoption  of  certain  "standard  temperatures" 
at  which  to  ascertain  the  viscosity  of  an  oil  for  comparison 
purposes  is  not  satisfactory  owing  to  the  difference  in  the 
ratios  of  the  viscosity  of  oils  over  a  wide  range  of  tempera- 
ture. The  only  really  satisfactory  method  is  by  means 
of  viscosity-temperature  curves  over  a  range  depending 
on  the  kind  of  oil  and  its  proposed  use.  Thus  for  light 
oils,  engine  oils,  and  lubricants  which  are  not  likely  to  be 
subjected  to  high  temperatures  in  their  ordinary  practice, 
a  range  from  15°  C. — 100°  C.  would  be  ample,  whilst 
valuable  information  should  be  obtainable  for  cylinder 
oils  and  gas  engine  oils,  from  a  viscosity  curve  over  a 
much  higher  range. 

Vegetable  nnd  Animal  Oils. 


Arctic  sperm 

Pale  olein 

Linseed  (Dutch)    

Hempseed 

Pale  dog-fish  liver 

Nigerseed    

Pale  whale 

White  seal   

Sunflower  seed    

Poppy  seed    

Sesame  oil   

Soya  bean  oil   

Apricot  kernel 

Sweet  almond  

Peach  kernel   

Ravison  oil    

Aracbis  oil 

Aragon  olive  oil  

Neatsfoot  oil   

Pale  cotton  seed 

Refined  colza  (old  sample) 

Japanese  rape 

Kerosene 

Mineral  colza 

Half-white  mineral  oil   . . 


0-441 

0-462 

0-550 

0-600 

0-605 

0-697 

0-711 

0-724 

H-776 

0-789 

0-797 

0-797 

0-857 

0-860 

0-869 

0-935 

0-942 

0-950 

0-987 

0-994 

1  -085 

1123 

0-0194 

0-0626 

0-297 


210 

212-2 

266 

284-5 

289 

326 


3.V2-2 
354-5 
358 
358 


452-4 
464 


485 

511-4 

533-6 

31-2 

48 
154-4 


0-881 

0-898 

0-933 

0-931 

0-9275 

0-925 

0-922 

0-926 

0-924 

0  924 

0-924 

0-924 

0-919 

0-917 

0-917 

0-919 

0-9165 

0-916 

0-9164 

0-925 

0-919 

0-919 

0-811 

u-823 

0-869 


Solid  fats  and  waxes. 

Zt. 
50"  C. 

Density. 
50°  C. 

Free  fatty 
a.-ids. 

Semi  refined  petroleum  jelly  . 

0-610 
0-154 
0-171 
0171 
0-175 
0-198 
0-256 
0-258 
0-267 
0-274 
0-293 

0-825 

0-901 
0-900 
0-900 

0-881 
0-877 
0-891 
0-890 

1)  sss 

0-880 
0-892 

°C. 
6  0 

Trace 

64-8 

75  0 

15-0 

Lard    

Trace 

Chinese  vegetable  tallow    ... 

3-8 

8-6 

Waxes. 

65°  C. 

65°  C. 

Paraffin  (American  120/2)    .. 
„      (I'.urmah  138/40)  .. . 

0037". 
0-0522 
0057 

0-771 
0-779 

0  770  at 

74     ('. 

Discussion'. 

Mr.  Arnold  Philip  said  he  thought  Dr.  Beilby  h. 
shown  some  years  ago  that  the  solution  of  paraffin  Wi 
under  certain  circumstances  in  mineral  oils  actually  lower, 
their  viscosity,  whilst  in  experiments  carried  out 
Portsmouth  he  had  found  that  the  solution  of  naphthoic 
in  ordinary  mineral  oils  usually  very  remarkably  lower 
their  viscosity. 
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i     II     Coste    emphasised    the    great    need    tor 

standardisation  of  viscosity  tests.     They  knew  the  reading 

oJ  the   Redwood   viscometer  did   vary,  and  it    »a>   very 

ile  that  any   viscometer  used  should  be  definitely 

standardised. 


o\   I  III!  OXYGEN  CONTENT  11K  TIIK  CASKS  FROM 
ROASTING    PYRITES 

BY   LEWIS  T.    WBIOHT. 

About     in    years    ago,    Schenrer-Kestner    (Bull.    Soo. 

Chun.,  1S75.  23,  437)  called  attention  to  the  fact  that  the 

;    gases  from  roasting  pyrites  did  not  contain  nearlj  enough 

•if,    satisfactorily  what    I   may  term  the 

nornint     reaction,       2FeS,     110      F.-Jij  :  IS(i„      Kricdr. 

Bode  (Dingl.  218,  322)  then  called  attention  to  tin-  existence 

tn  II  |kt  cent,  of  sulphur  as  sulphate  of  iron  in  the 

ier  a~   helping  to  explain  this   observed  shortage  of 

oxygen,  and  pointing  out   that    Winkler  and  others  had 

shown  how  SO    was  formed  by  the  action  of  incandescent 

ferric    oxide    on    S0S    and    oxygen.     Scheurer-Kestner 

-I..  219.  512),  in  reply  to   B"ilc.  entered  into  further 

lil,  and  showed   that   the  quantity  of  oxygen  in   the 

Binder  as  sulphate  was  in  any  case  trifling,  but  that  even 

if  all  the  sulphur  in  the  cinder  existed   as  sulphate,  and 

all  the  missing  oxygen  were  disposed  of  as  SO,  either  in 

the  cinder  as  sulphate,  or  as  S03.  then  the  sulphur  in  a 

-•■  he  cites  would  have  been  thus  disposed  of  :  65-5  per 

cent,  sulphur  as   SO.  in  the  burner  gas;    32-5  per  cent. 

.  and  2  ]>or  ceiit.  as  sulphate  in  the  cinder. 

This  was  followed  by  Lunge  and  Salathe's  work  on  the 
ion  of  red  hot  fenic  oxide  on  1  vol.  SO,  md  2  vols,  air 
.   10,   1S24).     They  were  able  to  get  experimentally 
high  as,  for   100  parts  by  weight   of  sulphur  as  SO,, 
arts  of  sulphur  as  S03.     This  is  less  than  would  be 
rred   by   Scheurer-Kestner's    reasoning  for    the  case 
trom  practice  he  had  presented.     The  matter  was  appar- 
ently left    to   rc^t    there   with  an   ob.-ervation   by  Lunge 
that   perhaps   an  error  in   the  estimation  of  oxygen   by 
pyrogallate  had  influenced  the  result. 

If  the   matter  has   no   further  interest,   so  far  as   the 
sulphuric  acid  industry  is  concerned,  I  believe  it   may 
have  in  connection  with  the  increasing  attention  now  being 
n  to  the  efficiency  of  air  used  in  copper  smelting  pro- 
ves, and  1  venture  to  revive  it. 

It  the  whole  of  the  pyrites  were  burned  according  to  the 

•rmal"    reaction,    2FeS,-fllO=Fe203-f4SO„    and    if 

100  vols,   of  the  air  furnishing  the  oxygen  supply  con- 

.1   20-90   vols,   of   oxygen  and   79-10   vols,    nitrogen, 

sad  further  the  reaction  could  proceed  to  the  exhaustion 

"f  the  oxygen  of  the  air  employed,  then  there  would  be 

("■■  100  vols,  of  air  used,  15-2  vols.  SO,,  5-7  vols,  of  oxygen 

iisappearing  from  the  gas  and  forming  Fe.03,  and  79-10 

Is.  of  nitrogen,  and  the  furnace  gas  woidd  have  this 

omposition  :    SO,,  16-1  i>er  cent..  N,  83-9  per  cent. 

1   had  frequently   tried   to    ascertain   how   much   SO, 

•uld  "  soak  "  into  the  burner  gas  by  closing  up  pyrites 

-ting  furnaces   against   the   admission  of  further  air 

I  time  when  they  were  running  well  and  hot.  and  then 

aking   a   series    of   gas    analyses   for   SO,.     This    would 

ise  till  about  11-5  to  12-5  per  cent.  SO.  appeared,  and 

Base.     The  average  maximum  of  rather  less  than 

-  per  cent.  SO,  which  was  found  on  these  tests  I  regarded 

3   a  working   maximum,   and   attributed  the  deficiency 

r1m  the   16-1   per  cent,   which   would  obtain   if  all  the 

were  burned  by  the  above  reaction  with  100  per 

nt.  air  efficiency,  partly  to  the  So,  forming  an  "  extinc- 

atniospbere.     It  did  not  occur  to  me  then  that  the 

"ee  oxygen  might  have  been  entirely  used  up.     I  was 

ware  that   a   deficiency   of   oxygen   had   been   generally 

oted,  but  it  did  not  occur  to   me  that   this  was  more 

lan  relatively  unimportant,  and  1  now  regret  that  I  did 

»l  on  those  occasions  also  have  the  burner  gas  examined 

•r  free  oxygen. 

I  was  satisfied  that  about  12  per  cent,  of  SO,  was  a 
aetical  maximum.  On  examining  a  number  of  analyses 
^wing  both  SO,  and  oxygen  in  burner  gas  from  works 


under  my  control,  ami  afterwards  other  analyses  pub- 
lished at  various  times  by  different  observers,  1  noticed 
■  ii  tain  peculiaril  ies  to  which  1  would  like  t,,  call  attention. 

The  analyses  are  dealt  with  in  the  following  ma 
The  difference  between  the  total  "f  the  so  and  oxygen 
is  treated  as  nitrogen.  From  this  nitrogen  the  original 
oxygen  is  oali  nlated  on  the  basis  of  2040  oxj  gen  to  79-10 
nitrogen  (by  multiplying  the  nitrogen  by  the  fsctoi 
0-204).  The  difference  between  the  original  oxygen 
and  that  in  the  SO,  and  the  oxygen  found  in  the  gas  is  the 
oxygen  which  has  disappeared  bom  the  gas.  This  1 
call  "oxygen  absorbed.  According  to  the  "  normaj " 
reaction  it  combined  with  the  iron  to  form  Fe.O,.  For 
instance,  if  the  reaction  had  been  exclusively  the  "  normal 
one,  then  as  said  before,  for  an  original  20  !«l  vols,  oxygen, 
16-2  vols,  of  oxygen  would  remain  ill  the  gas,  and  5-7  vol-. 
would  be  absorbed  by  the  iron,  and  the  ratio,  oxygen 
absorbed  to  SO,  would  equal  0-375. 

In  the  accompanying  table  are  given  analyses  of  burner 
gas  so  discussed  as  well  as  the  "normal  gas  "  of  Lunge, 
which  has  a  ratio  of  oxygen  absorbed  to  St),— 0-37.  It 
may  be  convenient  to  call  this  the  "  normal  "  iatio. 

It  will  be  noticed  (1)  that  in  no  case  is  the  "normal"' 
ratio  approached:  (2)  that  the  results  of  each  observer 
arc  not  only  generally  concordant  in  themselves,  but  also 
with  those' of  other  "observers,  and  (3)  that  the  highest- 
si  i .  results  have  the  lowest  ratios  and  the  lowest  SO, 
thehighest  ratios,  and  generally  as  the  percentage  of  SO. 
increases  the  oxygen  absorbed'to  SO,  ratio  decreases. 

If  there  were  any  constant  error  in  these  analyses  that 
made,  for  instance",  the  absorbed  oxygen  1  too  high,  the 
"  normal  "  ratio  would  be  increased  by  0-5  in  the  case 
of  gas  with  2  per  cent.  SO.  and  0125  with  gas  of  8  per  cent. 
SO,.  Also  if  80  per  cent,  of  the  pyrites  were  burned  by 
the"  "normal"  reaction,  and  the  balance  by  secondary 
reactions,  the  average  effect  of  which  could  be  expressed 
by  the  equation  FeS,  +  70  =  FeSO,+S03,  then  the  ratio, 
oxygen  absorbed  to  SO.  would  be  0-81. 

I  am  not  prepared  to  say  how  much  of  the  defect  from 
the  "  normal "  reaction  is  caused  by  the  undoubted 
occurrence  of  other  reactions  by  which  metallic  sulphates 
and  S03  are  formed,  or  by  some  constant  error  in  the 
method  of  analysis  but  I  do  want  to  point  out  that  if 
the  remaining  oxvgen  in  ordinary  burner  gas  were  used 
up  in  the  combustion  of  pyrites,  we  could  never  reach 
a  "normal"  gas  containing  so  much  as  16-1  per  cent, 
of  SO,,  and  the  maximum  must  be  12  per  cent.  SO. 
when  the  free  oxygen  is  all  exhausted. 

If  we  consider  the  burner  gas,  SO,,  found,  8-6  ;  0  found. 
5-5;  X  bydiff.,85-9;  O  original,  22-7  ;  O  absorbed,  8-b; 
ratio,  1  ;  and  the  remaining  oxygen  could  be  disposed 
of  in  the  same  ratio,  then  the  SO,  would  increase  bj-  one- 
half  of  the  remaining  ox\gen  and  the  other  half  of  the 
oxygen  would  bo  "  absorbed  "—the  final  result  would 
be,*  "SO,  found  11-35,  O  found  none,  N  by  diff.  8o-9, 
O.  absorbed  11-35,  ratio  1,  or  correcting  for  shrinkage 
of  volume,  11-67  per  cent,  of  SO,. 

In  the  case  of  the  burner  gas  containing  8-4  per  cent  SO, 
and  the  "  ratio  "  0-9,  SO,  found  8-4,  0  found  bo,  N  by 
diff  851,  O  absorbed  7-6," ratio  0-9  ;  and  of  the  remaining 
free  oxvgen,  viz.,  6-5  were  disposed  of  at  the  same  ratio 
of   0-9,"  the   resulting   gas   would   be  :     I SO,  found    .  1-8 

0  found  none  X  by  diff.  85-1.0  absorbed  10-7,  ratio  0  9 
and  correcting  for  shrinkage  of  volume  the  resulting  gas 
would  contain  12-2  per  cent,  of  si  •.  as  a  ,-ssible  maximum 

The  «as  with  a  percentage  content  of  161  per  cent.  SO, 
is  therefore,  so  far  as  our  experience  goes,  not  attainable 
in  pyrites  roasting  furnace*. 

In"  clowns  this  paper  I  would  like  to  offer  a  tribute  to 

William   Crowder.    whose    "  Observations    made   on   the 

Working   of    Vitriol   Chambers"   is    the   most   complete 

account  of  the  progressive  change  in  the  composition  of  the 

.  in  the  chamber  sulphuric  acid  process  with  which 

1  am  acquainted.  Hi-  expressed  wish  that  the  informa- 
tion he  then  gave  to  the  world  might  prove  to  be  useful 
memoranda  will  already,  I  believe,  have  been  amply 
fulfilled. 
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N  by 

Original  0 
calculated 

r 
0 

(i  Absorbed 
SCv 

SO-  , 

0 

difference. 

from  N. 

"Absorbed." 

CBOWDKK.     This  J.,  1891,  303 

4-86 
5-12 
5-21 

10-88 
10-17 

111-44 

.-.•42 

10-01 

84-52 

22-31 

6-83 

.VIS 

10-33 

-.;  ; 

6-34 

fl-82 

6-43 

8-53 

6-54 

8-82 

8-57 

B-47 

st-s: 

22.40 

7-27 

6-47 

7-0:t 

8-66 
8-9 

1-12 

li-s:; 

8-98 

6-21 

9-43 

S4-21 

22.23 

6-44 

i,.i;:p 
7-1.: 

9-10 
7-96 

0-91 

7-31 

8-06 

7-06 

8-32 

7-03 

8-32 

84-63 
80-64 

22-34 
21-29 

r-97 

1-93 

7-21 
0-96 

8-16 
18-4 

0-97 

2-01 

1-52 

16-6 

Sl-MN 

21-61 

3-49 

2-30 

3-81 

12-5 

83-69 

22-07 

5-76 

1-51 

8-26 

5-9 

85-84 

22-68 

8-50 

1-03 

7-53 

7-.". 

S4-97 

22-42 

7-39 

0-98 

2-48 

14-8 

82-72 

21-84 

4-56 

1-84 

2-62 

16-0 

81-38 

21-49 

2-87 

11 

8-43 

3-9 

87-67 

23-30 

10-81 

1-28 

4-92 

10-7 

s-i-:ss 

22-28 

6-66 

1-36 

5-80 

10-6 

83-60 

22-08 

5-68 

0-98 

9-3 

5-0 

85-70 

22-62 

8-12 

0-87 

SCHirEER-KESTNEB.     Bull.  Snc.  Cheni.,  23,  437 

6-33 

8-66 

85-01 

22-44 

7-45 

1-16 

8-57 

6-77 

81-66 

22-29 

7-01 

0-82 

6-6 

S 

85-4 

22-54 

7-97 

1-20 

7-2 

6-7 

86-1 

22-73 

8-8 

1  22 

7-2 

7-7 

85-1 

22-47 

7-57 

1-05 

7-r. 

6-9 

8.V5 

22-57 

8-07 

1-06 

8-4 

6-5 

85- 1 

22-47 

r--: 

0-90 

8-0 

5-5 

8.V9 

22-68 

8-58 

0-99 

LCNGE's  "  Normal  "  gas  

8-59 

9-87 





U-37 

Discussion. 

Sir  William  Ramsay  asked  whether  it  was  certain  that 
the  formula  of  the  oxide  of  iron  produced  was  Fe203. 
The  main  argument  seemed  to  be  conceived  on  a  difference 
of  oxygen,  an  error  in  the  estimation  of  which  would  make 
that  difference  greater  or  smaller. 

Mr.  J.  H.  Coste  said  that  sulphur  trioxidc  was  always 
produced  when  coal  gas  was  burned  without  chilling  the 
products. 

Sir  William  Ramsay  asked  whether  it  was  allowed  for. 

Mr  -1.  H.  Coste  said  that  the  gases  from  a  calorimeter, 
like  Boys'  or  Junker's,  always  showed  sulphur  dioxide, 
apparently  because  the  product  had  been  chilled;  but  if 
gas  were  burned  in  the  Referees'  apparatus  for  determining 
sulphur  practically  the  whole  of  the  sulphur  came  off  as 
sulphur  trioxidc.  Sulphur  dioxide  was  not  usually 
found. 

The  Chairman  said  that  that  might  account  for  the 
expected  discrepancy  in  the  analyses  in  the  second 
column. 

Mr.  D.  M.  MacKechnie  said,  with  regard  to  Sir  William 
Ramsay's  remarks  on  the  degree  of  oxidation  of  the  iron 
present,  ferrous  oxide  was  admittedly  present  and  might 
be  there  in  quantity. 

Mr.  Lewis  Wright,  in  reply,  said  in  regard  to  the 
matter  raised  by  Sir  William  Ramsay,  the  amount  of 
sulphur  trioxide  formed  under  these  circumstances, 
would  hardly,  in  bis  opinion,  account  for  the  ratios  shown. 


Of   course   some    magnetic   oxide   was   formed   and   tha 
affected  the  ratio.     He  did  not  know  if  anyone  had  deter 
mined  that  ;    but  theie  were  other  well-known  secondar 
reactions   taking   place.     Some  of  the  claims   which  ha 
been  made  to  the  production  of  a  burner  gas  containin 
nearlj    18  per  cent,  of  SO^  in  special  types  of  fu.-nao 
could   hardly    lie   explained  in   the   face   of   the  analjs 
which  came  from  all  kinds  of  practices,  not  only  from  li 
own    but    that    of   many   other   chemists    engaged    in   ll 
manufacture  of  sulphuric  acid.     On  the  question  of  tl 
.possible    analytical    error    in    the    absorption    of   oxygi 
which    was   suggested    by    Dr.    Lunge,    when    they   we 
dealing  with  gases  of  such  extreme  dilution,  it  was  obvfoi 
any  of  the  many  possible  errors  in  technical  gas  analys 
might  happen  and  would  then  affect  the  ratio.     If  aft 
a  burner  gas  was  taken  away  through  various  chantic 
air  was  allowed  to  enter,  that   was  to  say,  if  there  wa- 
mixturc    of    burner  gas  and  false  air,  or  if  a  dilute  g 
was  taken  off  directly  from   roasting  pyrites,    the   sai 
high  ratio  was  found  in  each  case, 

THE  HEAT  TEST  OF  EXPLOSIVES. 

BY    A.    C.    EGERTON. 

It  is  satisfaotorv  to  find  that  interest  has  been  tai 
in  the  paper  on  the  heat  test  published  in  this  Joun 
1913,  331,   Robertson  and  Smart  having  criticised  seve  I 
of  the  deductions  therein  (see  this  J.,  1913,  967). 
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The  results  of  oertain  experiments,  described  in  the 
fore  menl  nun  <t  paper,  were  onh  explicable,  in  the  opinion 

nf  the  writer,  hj  considering  thai  i iplosive  oan  attain 

n  slate  of  equilibrium  within  a  olosed  heal  test  lulu-.  In 
faot,  ii  was  suggested  thai  the  dissociation  pressure  of  1 1 ■ « - 
explosive  oompound  w;^  measurable,  and  would  act  as  a 
rood  guide  to  it-  stability.  Such  a  statement  lias  been 
considered  untenable,  because  decomposition  oi  an  si 
plosive  can  proceed  to  completion-  it  is  not  a  reversible 
process. 

Explosives  t"  whioh  the  heal  teal  i-  applicable,  on 
heating  a(  a  constant  temperature  for  a  longtime,  gradually 
deteriorate  ami  eventually  decompose  ;  in  fart  on  heating 
tin  \  are  all  liable  to  ignite  ol  their  own  aooord.  'Plus 
roulii  not  be  so  if  the  products  of  decomposition  were  in 
equilibrium  with  the  explosive;  indeed  the  products,  ol 
decomposition  tend  to  accelerate  t  he  rate  of  decomposition. 
Whit  then  is  the  evidence  fur  the  assertion  made  in  the 
author's  last  |ii|xr  ? 

It  was  found  that  the  heal  teal  time  was  little  altered 
In  til*-  presence  of  two  test  papers,  or  even  two  drops, 
although  ralinlation  from  the  formula  derived  from  the 
assumption  of  a  regular  rate  of  increase  of  tin-  concentra- 
tion of  the  nitrogen  peroxide  and  its  removal  by  absorpl  ion 
in  tin-  drop  or  paper,  would  require  that  the  heal  tesl  time 
should  be  considerably  greater:  tin-  continuous  tests 
shuw  that  fur  quite  a  long  iM-riml  tin-  heal  test  times 
remain  practically  constant. 

This.-  two  facts  appear  only  to  !»■  explicable  on   tin1 

■  hypothesis  that  equilibrium  establishes  itself  within  the 

tube.      For  how  otherwise  would  the  results  of  a  continuous 

test   not   give  decreasing  times,  or  the   presence  of  two 

'  drops  instead  of  a  single  one  not  cause  an  increase  in  the 

time  of  the  firs!  test  ! 

It  will  he  well  to  consider  other  ]>ossible  reasons.  Firstly 
the  concentration  of  "  reacting  "  gas  may  be  greater  than 


!!•  '     l  In        inn     |.  mi. 1 1     of     t 

has  elapsed  from  theoommi  not  ment,  nearh  'In  same  heat 
trst  times   in'  obtained,      linn    n  main     Dr.   Robt  rl  on 

' h hi    that    during   .1   1 tinuous   teal    tin    nitrogen 

peroxide  is  reduced  to  nitfogon,  tin-  action  Inon     in 

time  goes  on  much  in  tin  -aim-  proporl ■»-  tin'  nitrt 

peroxide  1-  evolved.  If  tin.-  were  so,  two  tube*  treated 
similarly  ami  heated  for  .1  certain  time,  should  contain 
tin-  sanir  amount  of  nitrogen  peroxide  ;  if  they  win-  then 
tested  the  one  with  one  drop  or  paper  ami  the  other  with 
two.  the  results  should  Ik-  very  different  ;  they  an-,  how- 
ever, neatly  tin-  same.      'linn    i-  aJsO  ,  I  ]  r .  ■  1   evidence  thai 

tin-  is  not  a  plausible  explanation,  as  will  !>•■  shown  lati 
indeed,  (mm  the  result-  of  tin-  Will  test  it  would  I"-  exceed 
ingly  unlikely  that   the  reduction   would   be  sufficient   t" 
account  for  the  conatanl   heal   test  results,  espeoialh 
the  temperature  at  which  a  heal  h  il  i    carried  oul  i 
much  lower  than  that  for  I  he  Will  teat. 

Sin. 111  has  pointed  out  that  oxygen,  nitrous  and  nitric 
arid.-,  nitrogen  trioxide  and  peroxide,  and  nitric  oxide  are 
all  reacting  gases  so  far  as  the  heat  test  is  concerned  :  if 
constant  continuous  test  results  were  only  obtained  for 
the  potassium  iodide  paper,  it  would  Ik-  easy  to  under- 
stand, for  the  reaction  on  the  paper  i-  an  oxidising  action 
and  that  on  the  drop  is  due  to  nitrous  arid.  It  app 
conceivable  that  the  nitric  oxide  found  by  reduction  of 
nitrogen  peroxide  might  act  as  a  carrier  of  oxygen,  being 
alternately  reduced  and  oxidised,  and  this  might  account 
for  the  constant  results  :  hut  as  the  nitrogen  peroxide 
increased,  one  would  expect  the  nit  ri<-  oxide  to  im" 
and  the  test  times  to  decrease.  It  does  not  -rem  thai  such 
considerations  throw  any  light  on  the  matter. 

As  none  of  these  explanations  suffices  to  explain  the 
experimental  results  which  had  been  obtained,  it  was 
thought  advisable  to  confirm  them,  and  the  following 
table  gives  the  results  of  some  of  the  further  experiments. 


Table  I. 
Guntollon  "  Conditioned." 


KI  paper. 

70°  C. 

Naphthylamine  drop.    75°  C. 

1. 

o. 

3. 

1.                         2. 

3. 

Single  paper 

Two  papers 

Single  papers 

Time. 

Drops  exposed    Two  drop6  (in 

Single  drops 

111'   interval. 

10'  interval 

30'  interval. 

successively,     cases  marked*). 

30'  interval. 

Time. 

24' 

■>oi' 

21*' 

23' 

24' 

24' 

4' 

8' 

tV 

30' 

10' 

10' 

31' 

41* 

9,' 

10' 

81 

60' 

31' 

7J' 

Si' 

60- 

si- 

lie • 

SI- 

r 

s'' 

'.ij' 

S' 

7' 

«' 

i.n  r 

1IH- 

11' 

90' 

4' 

8' 

14' 

sr 

8' 

2' 

12,, • 

18' 

17'*                      15' 

140' 

V 

6' 
5' 

3' 

150/ 

17' 

27' 

31'                        21' 

200' 

V 

10|' 

sr 

fi- 

»r 

180/ 

§i* 

ll' 

3' 

210/ 

:■' 

,V 

15' 

4' 

-2411- 

81' 

9' 

11' 

270' 

I  and  the  absorption  by  the  drops  or  paper  less  j 
»n  upper  limit  for  the  \-alue  Tc  =  K  for  the  drops  and 
papers  was  found  (for  the  drops  K  =  156  X  10-8),  but 
even  this  is  not  great  enough  to  account  for  the  simdar 
results  obtained  when  two  drops  are  exposed  ;  the  value 
for  the  absorption  hy  the  papers  was  confirmed,  and  that 
for  the  drops  was  found  to  be  nearly  four  times  as  great. 
This,  then,  will  not  account  for  the  facts.  Secondly, 
a  continuous  test  the  drops  or  papers  may  absorb 
the  reacting  eas.  s  as  fast  as  they  were  formed,  or  leakage 
and  dilution  of  the  atmosphere  within  the  tube  may 
occur  when  the  drops  are  changed  ;  this,  however,  is  also 
dispoved,  because,  if  a  continuous  test  is  run  alongside 
a  similar  sample  which  is  kept  in  a  closed  tube  and  only 


Thus  afttr  two  hours  in  the  ca.-e  of  the  paper  indicator. 

When  14  papers  have  been  exposed,  beat  test  time  i-    . . 

8       $J 

4         •' 

while  with  the  drops  after  1 J  hours 

I    When    8  drops  have  been  exposed,  heat  test  time  is     ..  11' 

a  ,,  ,,  ,, 1UJ 

■  I      rI  Jt         ,,  ,,  ,.  , «1 

It  has  been  shown  in  the  other  papers  that  the  presence 
|    of  two  papers  or  two  drops  during  the   first   test   should 
alter  the  time  of  the  test  considerably  :  but  in  fact,  experi- 
ments show  that  the  time  of  the  first  test  does  not  alter. 

On  the  other  hand,  a  simple  calculation  shows  that  if 
the  rate  of  evolution  of  nitrogen  peroxide  is  about  1-0  X 
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10-6  mgrm.  XOs  per  minute  per  c.c,  the  amount  of 
nitrogen  peroxide  in  a  heat  test  tube  after  two  hours  should 
be  about  1-6  X  10~3  mgrm..  a  number  wliich  would 
a  very  quick  heat  test  time,  and  winch  would  not  be 
affected  appreciably  by  the  exposure  of  several  papers 
within  the  tube. 

If  the  amount  remained  about  5  x  10~*  mgrm.,  as  the 
continuous  tests  seem  to  show,  the  difference  in  tests  on 
exposing  different  numbers  of  papers  should  be  about  that 
observed ;  one  can  quite  realise  that  the  approximate 
equilibrium  would  hardly  establish  itself  quickly  enough 
to  prevent  this  effect  being  observed.  The  drops  absorb 
much  more  nitrogen  peroxide  in  colouring  up  to  tint, 
and  if  it  were  not  that  results  after  the  exposure  of  very 
few  drops  are  not  greatly  different  from  those  where  many 
drops  have  been  exposed  during  the  continuous  tests, 
it  woidd  be  possible  to  explain  the  constant  results  ob- 
tained by  absorption  in  the  drop,  but  that  possibility 
is  excluded. 

One  point  to  be  noticed  is  that  the  heat  test  rises  after 
a  certain  time,  and  that  this  rise  occurs  sooner,  the  greater 
the  number  of  drops  or  papers  introduced.  The  suggestion 
of  Smart  that  at  the  commencement  of  the  continuous 
test  the  nitrogen  peroxide  is  reduced  by  foreign  substance, 
more  nitrous  acid  being  thereby  obtained,  might  possibly 
explain  this  fact  ;  but  it  is  more  probable  the  result  of  a 
slower  rate  of  evolution  of  nitrogen  peroxide  after  the 
explosive  has  been  heated  some  time. 

Other  experiments  were  made  which  confirmed  the  above 
results.  One  experiment  was  carried  out  with  a  sample 
of  dry  guncotton  at  70°  C.  for  36  hours  (using  a  drop  of 
a-naphthylamine  as  indicator).  The  drops  were  exposed 
at  intervals  of  an  hour.  The  test  times  obtained  were 
practically  constant,  and  no  gradual  increase  in  concen- 
tration in  nitrogen  peroxide  was  detectable. 

These  results  confirm  those  described  in  another  paper, 
and  show  that  the  reacting  gases  do  not  increase  regularly 
as  time  goes  on,  but  that  their  concentration  remains 
practically  constant.  Excluding  the  idea  that  reduction 
to  XO  and  nitrogen  might  account  for  these  constant 
results,  it  does  not  seem  possible  to  explain  them  other- 
wise than  by  assuming  that  the  explosive  is  behaving  like 
an  ordinary  dissociable  substance  in  an  enclosed  space. 

How,  then,  can  the  two  views  be  brought  into  line,  and 
how  does  an  explosive  behave  when  kept  at  a  temperature 
about  70  to  80°  C.  ? 

The  explosive,  if  it  were  an  ordinary  substance  at  a 
constant  temperature  (e.g.,  copper  nitroxyl),  would  get 
into  equilibrium  with  the  products  of  decomposition. 
There  is  little  doubt  that  this  is  the  main  condition  of 
affairs ;  at  the  same  time,  in  order  to  account  for  the 
instability  of  an  explosive  and  its  liability  to  decompose 
rapidly,  there  must  be  a  second  process  going  on.  Certain 
few  molecules  (especially  in  the  case  of  explosives  of  non- 
homogeneous  structure)  are  decomposed  more  completely 
than  those  which  are  merely  dissociating,  and  these  are 
decomposed  irreversibly  with  evolution  of  considerable 
heat  ;  at  certain  centres,  then,  within  the  explosive  this 
action  begins  and  may  spread  rapidly  and  cause  sponta- 
neous ignition.  The  two  actions  may  be  looked  on  as 
separate  ;  and  the  results  of  heating  an  explosive,  as  in  a 
continuous  test,  are  those  of  the  two  supposed  actions. 
When  the  explosive  is  first  heated,  the  explosive  may  be 
somewhat  more  disturbed  than  after  a  considerable  heating. 
The  explosive  would  show  sudden  increases  in  the  con- 
centration of  the  "  reacting  "  gases  ;  but  no  marked  in- 
crease should  occur  until  the  explosive  has  practically 
reached  a  condition  in  which  it  is  likely  to  explode.  These 
remarks  are  borne  out  by  the  results  of  continuous  tests. 

Leakage  or  absorption  by  the  reagent  have  been  shown 
not  to  account  for  the  approximately  constant  results  of  a 
continuous  test.  As  it  is  not  apparently  impossible  to 
prove  satisfactorily  by  means  of  experiments,  such  as  have 
been  described,  whether  or  not  reduction  of  nitrogen 
peroxide  is  sufficient  to  account  for  the  constant  results 
obtained  in  continuous  tests,  another  method  has  been 
devised  for  this  purpose.  The  method  is  based  on 
Ramsay's  apparatus  for  measuring  small  quantities  of 
gases. 


The  gas  burette,  A,  ends  in  a  fine  capillary  tutie.  B. 
The  side  tubes  communicate  through  taps  with  a  bulb 
containing  potash,  C,  a  tube  of  phosphorus  with  a  mer- 
cury inlet.  D,  and  a  tube,  F,  containing  the  guncotton  which 
can  be  heated  at  a  constant  temperature.  The  upright 
tube  communicating  with  the  mercury  reservoir  can  be 
closed  by  a  tap  so  that  the  mercury  can  be  shut  off  from 
the  inside  space.  The  bulb,  E,  contains  pure  oxygen. 
The  guncotton  in  F  is  heated  for  some  definite  time  in 
pure  oxygen,  and  in  the  meantime  the  burette,  etc.,  are 
completely  evacuated.  The  tap  to  the  burette  is  then 
opened  so  that  the  gas  passes  chiefly  into  A  (the  bulb,  F, 
being  small)  ;  after  closing  this  tap,  that  to  D  is  opened 
and  the  oxygen  burnt  tip  by  the  phosphorus,  and  the 
oxides  of  nitrogen  are  decomposed  giving  nitrogen.  The 
result  would  be  a  mixture  of  CO.,  CO,  hydrogen,  and 
nitrogen. 


The  C02  can  be  partially  got  rid  of  by  opening  to  the 
potash  bulb.  To  get  rid  of  hydrogen  a  little  oxygen  is 
let  into  the  burette.  A  pumped  out  and  sparked.  '1  "h •  " 
it  is  let  back  into  the  apparatus  through  the  inlet  to  the 
phosphorus  tube,  the  nitrogen  and  C02  remaining  pass 
into  the  burette  on  opening  the  tap  thereto.  The  CO. 
can  be  cooled  out  by  a  cup  of  liquid  air  over  the  capillary 
tube  and  the  residue  examined  by  passing  the  electric 
discharge  through,  by  connecting  to  the  mercury  reservoir 
and  the  small  platinum  wire  at  the  top  of  the  capillary 
tube.  Its  volume  can  also  be  measured  in  the  capillary 
tube. 

After  two  hours'  heating,  if  the  rate  of  evolution  of  N, 
XO,  and  X02  from  the  explosive  is  constant,  the  volume 
of  nitrogen  obtained  should  be  greater  than  two  cubic 
millimetres  for  an  ordinary  guncotton  according  to  the 
calculation  from  the  formula  giving  the  rate  of  evolution 
of  nitrogen  peroxides.  It  is  possible,  however,  to  detect 
a  very  much  smaller  quantity  of  nitrogen  by  this  method. 
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'lli.  results  ,.f  pn  liiniii.u j  .  xpi  i niM  m-  have  shown  t hut 

■  very  muoh  smaller  quantity  (al I    '  Dttbia  hum.)  than 

this  is  obtained  and  thai  this  quantity  does  nol  seem  to 
Inoreaso   on    prolonged    heating    for    BeveraJ    hours.     In 

the  results  so  far  obtained   support   the  oontention 

ilui    the  explosive  substai behaves,   in    part,  1  iK> ■  an 

ordinary  dissociable  substance. 

The  method  is  somewhat  difficult  to  work,  but  if  it  can 

be  perfected  it  should  bo  valuable  as  an  absolute   thud 

of  measuring  the  stability  of  an  explosive  by  the  analysis 
of  the  gases  evolved  on  heating  for  different  periods  of  time 
at  different  temperatures. 

Another  experiment  was  made,  in  whioh  the  bulb,  10, 
».i-  rilled  with  pure  CO  .  instead  of  oxygen:  the  gun- 
roii. in  being  heated  in  an  atmosphere  of  C02,  as  in  the 
Will  trst.  The  gas  i-  then  passed  into  the  burette,  the 
i  ii.  anil  NO.  absorbed  in  the  potash  bulb,  < '.  and  the 
hydrogen  got  rid  of  by  washing  out  with  oxygen  and 
as  before.  If  the  nitrogen  oxides  had  been 
reduced  by  the  guncotton  the  nitrogen  (or  nitric  oxide 
whioh  would  give  nitrogen  after  this  process)  .should  be 
detectable;  but  the  result  obtained  was  quite  negligible 
oven  after  4  hours'  heating.  These  experiments  seem  to 
prove  ili  it  for  several  hours,  with  temperatures  as  low 
mi5  C,  a  normal  nitro-compound  explosive  does  not 
decompose  to  any  great  extent  but  behaves  like  a  dis- 
sociable substance,  which  gets  its  equilibrium  with  the 
produots  of  dissociation.  This  process,  however,  is  not 
alone  taking  place,  but  then-  is  also  the  tendency  to 
ompose  irreversibly,   which   tendency  is  increased   by 

■  is.-  or  change  of  temperature,  by  the  presence  of  impuri- 
ties or  by  the  production  of  aeids.  At  the  temperature 
of  the  Will  test,  where  even  the  nitrogen  peroxide  is  itself 
partially  decomposed  owing  to  the  high  temperature, 
tho  latter  process  is  much  more  prominent.  The  two 
processes  are  independent;  the  apparent  equilibrium  is 
•uh    in  approximately  constant  state  of  affairs.     Other 

S obits  in  the  last  paper  ha  ve  been  .ailed  to  notice,  but  these 
o  not  require  so  much  discussion. 

The  reaction  on  the  indicator':. — In  the  above  remarks,, 

the  expression  "  reacting  gases  "  has  been  used,  because  it 
was  immaterial  to  the  argument  what  gas  was  in  equili- 
brium with  the  explosive.  But  when  interpreting  the 
differences  shown  by  the  test  paper  (which  is  coloured 
by  oxidation)  and  the  drop  (which  detects  only  nitrous 
acid),  it  is  important  to  take  these  differences  into  account. 
This  difference  was  recognised,  and  it  was  considered  to 
be  an  argument  in  favour  of  a  "  nitrous  acid  detecting  " 
reagent,  over  the  ordinary  heat  test  paper,  as  with  the 
former  it  becomes  possible  to  interpret  the  results  in  a 
reliable  manner.  At  the  same  time,  Smart  qidte  rightly 
(K>ints  out  that  the  starch  iodide  paper  by  reason  of  the 
back  reaction  (2  KOH  +  I3  =  KI  +  KOI  +  H,0)  gives 
a  great  range  between  good  and  bad,  and  an  apparently 
greater  sensitiveness. 

Relation  between  concentration  (C)  andtimc(T). — In  the 
determination  of  the  value  of  K  (when  TC  =  K)  the  higher 
value  obtained  by  the  writer  can  hardly  be  due  to  depletion 
owing  to  the  size  of  the  vessel.  One  drop  introduced 
into  an  atmosphere  containing  0017  mgrm.  of  nitrogen 
peroxide  would  hardly  deplete  it  sufficiently  to  account 
'or  the  different  value  of  K  obtained,  for  one  drop  absorbs 
only  4  <  liri  mgrm.  of  Ns04,  but  for  times  of  50'  or 
DO  doubt  the  effect  is  appreciable.  Local  depletion 
in  the  neighbourhood  of  the  drop  might  have 
..counted  for  the  difference,  but  it  was  found  that  stirring 
the  gas  during  the  absorption  by  the  drop  made  little 
lifference  to  the  time.  However  the  results  were  not 
■  itisf.utory  and  the  errors  were  no  doubt  due  to  condensa- 
;  ion  on  the  side  of  the  vessel ;  this  effect  appeared  to  be 
nore  prominent  than  that  of  absorption  by  alkalinity 
)f  the  glass,  as  a  silica  globe  gave  much  the  same  results. 

the  other  method  employed  was  the  measurement  of 

pour  pressure  of   nitrogen  peroxide.     The   vapour 

treasure  of  nitrogen  peroxide  at  90°  is  about  0009  m.m., 

he  time  of  colouring  of  a  drop  in  an  atmosphere  exhausted 

nth  XO,  from  nitrogen  peroxide  at  this  temperature  is  11'. 


The   value  for    TC     K    would   ooaeoquently    be  about 

I  m       in  »;   mi  oi  tit     a  ..ii,,  i  temperatures  below 

sii  ,  agree  am dmately  with  ilus  value  f..i   K.  whi 

not  verj  different  from  that  obtained  bj  theothei  method. 

//,,//  lesfs  "»  guncotton.     A  lon| I  •  M"  """  "'  ■ 

whioh  »ill  be  publi  bed  in  full,  havi  all  led  tothe  idea  that 
nitric  a. iid,  oi  .i  an\  i. ii.-  ii  ions,  foi  mi  >l  in  the  moisture 
in  the  guncotton  ha  to  ai  1 1  I.  rat  in  influi  noe  on  the 
,1,  oompoi  in. a i.  and  that  e    th.   wati  r  is  removed,  the  ratt 

of  evofuti f  gases  becomes  -lower.     Ii  does  nol 

po    ible  to  explain  otherwise  the  results  ..I  eontina 
tests,  teste  .lone  afier  drying  or  evacuation,  and  teBts  dont 
in  the  presenoe  oi  othei     absti s.    The  evolution  of 

moisture  follows  a  similar  ourve  to  the  evolution  of  other 

In  looking  through  all  the  evidence  for  the  view 

which  has  been  held  about  the  nitric  acid,  there  does 
notappearto  beany  better  hypothesis,  for  it  fitsin  well  with 
all  the  facte. 

Continuous  teste.— The  suggestion  made  by  Smart  about 
the  curious  difference  in  the  behaviour  ol  iodide  paper 
and  of  the  o-naphthylamine  drop  at  the  beginning  ol 
continuous  i.sts  on  oordite  offers  a  possible  explanation  ; 
but  owing  to  ohange  of  temperature,  the  rate  ol  evolution 
of  gases  is  probably  greatei  at  Brat,  when  the  unstable 
portions  of  the  substance  are  broken  up:  the  drop  which 
absorbs  more,  may  therefore  deplete  the  atmosphere 
,,f  gases  too  quickly  and  give  rise  to  the  anomalous  maxi- 
mum in  the  curve  obtained  with  the  drop  reagent.  Itus 
seems  to  the  writer  a  more  probable  explanation,  but 
further  work  would  be  needed  to  clear  up  this  point. 

Absorption  of  A"0„  by  guncotton.— The  write  pointed 
out  that  there  seemed  to  be  contradiction  m  the  results 
!  of  experiments  with  guncotton  and  nitroglycerin  respec- 
tively  which  had  been  described  by  Robertson  and  Smart. 
The  contradiction  is  due,  in  Smart's  opinion,  to  tin  physical 
difference  of  the  guncotton  and  the  nitroglycerin  commin- 
uted on  silica  fibres.  No  doubt  tins  physical  difference 
exists,  but  it  should  tend  to  give  an  effect  in  the  opposite 
direction.  In  the  writer's  opinion,  the  contradiction  is 
due  rather  to  the  fact  that  the  nitrogen  peroxide  IS  ab- 
sorbed differently  in  the  two  cases;  in  the  guncotton  it  is 
absorbed  chiefly,  not  wholly,  by  the  moisture  in  the  gun- 
cotton,  and  in  the  nitroglycerin  it  is  dissolved  in  that 
substance  itself.     Therein  is  the  physical  difference. 

There  is  no  doubt,  however,  that  physical  difference 
in  the  nature  of  explosives  is  a  very  important  matter  from 
the  practical  point  of  view.  A  single  heat  test,  for  this 
reason,  often  gives  an  unreliable  result  ;  a  continuous  test, 
on  the  other  band,  might  overcome  such  difficulties. 

Th   practical  use  of  the  heat  test.— la  the  discussion  of 

these  details,  the  main  problem  must  not  be  lost  sight  or, 
that  is,  so  to  improve  the  heat  test  that  it  may  become  a 
thoroughly  reliable  stability  test. 

The  vagaries  of  the  test  are  due  to  differences  in  the 
moisture  content  of  the  explosives,  the  presence  of  foreign 
substances  (like  acetone),  the  physical  condition  ol  tne 
explosive  and  the  unreliability  of  the  reaction  on  the  starch 
iodide  paper.  None  of  these  would  matter,  if  the  differ- 
ences  caused  bv  each  effect  could  be  ascertained.  It  is  tne 
writer's  opinion  that  the  suggestion  made  in  the  last  paper 
would  attain  this  object .  namely  that  a  continuous  test  M 
the  sample  of  the  explosive  should  be  earned  out  along- 
side that  on  a  standard  sample,  and  a  comparison  made 
of  the  results  obtained.  The  continuous  tests  need  not 
last  more  than  2  or  3  hours,  and  tests  need  only  be  made 
every  1  hour.  It  is  suggested,  also,  that  the  lestsshould 
be  done  with  a  nitrous  acid  indicator  in  the  drop  form,  as 
well  as  with  the  iodide  indicator  on  paper  :  in  tlus  way  a 
reliable  knowledge  of  the  stability  of  the  explosive  could 
be  established,  for  the  effect  of  the  various  disturbing 
factors  could  be  ascertained. 

The  values  of  tho  first  test  are  important,  because  if  it  is 
short,  the  explosive  contains  oxides  of  nitrogen  from 
previous  decomposition,  or  it  show-  its  instability  owing  to 
the  change  of  temperature  to  which  it  has  been  submit  ted; 
subsequent  tests  should  make  it  possible  to  distinguish 
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between  these  two  sources.  A  single  Abel  heat  test  it- 
doubtless  a  valuable  indication  of  the  stability  of  the 
explosive,  and  it  has  the  advantage  of  being  carried  out 
tinder  conditions  very  similar  to  those  to  which  the  ex- 
plosive  is  normally  exposed,  and  it  is  easy  to  carry  out  ; 
it-  unreliability  however,  owing  to  various  influences,  is 
its  chief  drawback.  The  writer  hopes  that  this  drawback 
will  be  removed  by  his  suggestion. 

Discussion. 

Dr.  R.  Robertson  understood  Mr.  Egerton  to  hold  that 
while  at  some  higher  temperature  (say  at  that  of  the  Will 
test)  the  dominant  action  was  that  of  decomposition,  it 
was  possible  at  the  lower  temperature  of  80°  C.  for  an 
equilibrium  to  be  set  up  between  the  explosive  and  its 
products  of  decomposition.  Apart  from  the  known 
catalytic  effect  of  these  on  the  explosive  heated  under  dry 
conditions,  it  might  be  recalled  that  even  down  to  a 
temperature  of  40°  C.  Vieille  had  found  gimcotton  to 
decompose  in  a  continuous  and  regular  manner  (Mem. 
Poudres  et  Salpetres,  15).  He  gathered  that  in  the 
apparatus  illustrated  on  the  board,  less  nitrogen  had  been 
obtained  than  might  have  been  expected.  That  might 
possibly  be  due  to  absorption  of  nitric  peroxide  by  traces 
of  liquid  water  in  the  small  space  in  which  the  products 
of  decomposition  were  evolved,  for  he  had  found  in  experi- 
ments on  the  decomposition  of  guncotton  in  rncuo 
(J.  Chem.  Soc,  91.  772)  that  this  space  must  always  be 
sufficiently  large  to  prevent  the  deposition  of  liquid  water, 
proceeding  either  from  decomposition  of  the  guncotton 
or  constitutionally  combined,  or  possibly  oxides  of 
phosphorus  may  have  absorbed  some  of  the  oxides  of 
nitrogen.  In  contact  with  heated  guncotton  the  oxide- 
of  nitrogen  were  reduced  to  nitrogen,  and  the  more  readily 
the  greater  the  opportunity  for  reaction  between  them 
and  the  heated  explosive.  This  reduction,  noticeable  in 
the  Will  test,  where  the  products  were  carried  off  in  a 
stream  of  CO,,  became  much  more  pronounced  in  a  closed 
space,  and  might  have  more  bearing  on  the  results  obtained 
in  the  continuous  test  with  guncotton,  than  the  conception 
of  an  equilibrium  in  an  instance  where  the  products  were 
found  to  exercise  a  catalytic  influence  on  decomposition 
and  where  the  decomposition  had  been  followed  down  to 
a  fairly  low  temperature. 

Mr.  W.  Macnab  said  that  up  to  a  point  the  heat  test  was 
an  extremely  useful  means  of  testing  explosives,  but  when 
it  was  pushed  too  far  and  asked  to  do  too  much,  he  thought 
one  got  into  an  unknown  land.  On  the  other  hand,  work 
like  that  of  Mr.  Egerton  and  Dr.  Robertson  was  all  to  the 
good,  and  ultimately  they  would  get  a  clear  idea  of  what 
the  heat  test  could  do. 

Mr.  Eoerton*  in  reply  said  that,  with  regard  to  Dr. 
Robertson's  remarks  as  to  the  Will  test,  he  thought  those 
results  were  not  very  different  in  a  way  from  what  he 
(Mr.  Egerton)  had  got.  Will  in  his  experiments  had 
mentioned  the  other  irreversible  effect,  and  as  Dr.  Robert- 
son had  said  those  experiments  lasted  several  years.  He 
had  noticed  especially  with  cordites  that  the  results  of  his 
continuous  test-  remained  constant  for  a  time  and  then 
dropped,  then  remained  constant  a  bit  and  dropped.  He, 
the  speaker,  had  never  gone  on  for  more  than  36  hours 
■  Mil  with  guncotton  ;  but  if  one  went  on  long  enough  he 
had  no  doubt  the  same  effect  would  be  observed  with  gun- 
cotton.  The  apparatus  he  had  shown  was  evacuated 
with  a  pump.  The  gimcotton  was  admitted  and  the  pump 
had  a  phosphorus  pentoxide  tube  in  connection  with  it  so 
that  the  guncotton  was  fairly  dry.  After  long  heating  the 
guncotton  gave  off  the  water  of  constitution;  but  he  had 
not  seen  a  sufficient  quantity  in  the  tube  so  he  did  not  think 
nitrous  acid  could  account  for  these  results.  On  the  other 
hand,  he  criticised  the  apparatus  himself  and  he  could 
improve  it  for  the  purpose.  The  mercury  was  bound  to 
get  left  in  the  burette  to  a  small  extent,  and  of  course  the 
mercuiy  would  absorb  the  nitrogen  oxide  at  once.  Besides 
that,  there  was  a  small  amount  of  grease  in  the  taps  which 
would  take  some  nitrogen  oxide,  but  he  did  not  think  that 
could  account  for  it  all  disappearing.  Finally,  he  thanked 
Sir  William  Ramsay  for  allowing  him  to  use  the  apparatus, 
which  was  one  of  Sir  William's  masterpieces. 
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THE  ACTION  OF  STRONG  NITRIC  ACID  ON  COTTON 
CELLULOSE.* 

BY    EDMUND    KNECHT    AND    ADOLF    LIPSCH1TZ. 

The  remarkable  action  of  strong  nitric  acid  (68  per  cent.) 
on  cellulose  appears  to  have  been  first  noticed  by  Francis 
(Chem.  Soc.  Trans.  1885,  183),  who  proposed  to  utilise 
this  action  for  the  toughening  of  filter  papers  intended 
for  use  in  filtering  under  diminished  pressure.  In  1893, 
Horace  Kocchlin  pointed  out  that  cotton  on  being  steeped 
in  strong  nitric  acid  did  not  undergo  any  diminution 
in  strength,  but  that  it  acquired  an  affinity  for  ban 
colours  (rhodamine).  He  also  found  that  after  washing  the 
fibre  retained  a  certain  amount  of  fixed  nitrogen.  In  L89Q 
one  of  the  present  authors  showed  (Soc.  Dyers  and  Co].,  12, 
89)  that  when  bleached  cotton  is  treated  with  nitric  acid 
of  82c  Tw.  it  contracts  considerably,  becomes  much 
stronger  and  evinces  a  greatly  increased  affinity  for 
direct  cotton  colours ;  no  increase  in  its  affinity  for 
methylene  blue  could,  however,  be  observed.  On  the 
other  hand  it  was  noticed  that  the  treated  cotton  showed 
a  marked  affinity  for  some  acid  colours  (e.g.,  Brilliant 
Scarlet  2  R.  Berlin).  It  was  further  shown  in  1904 
by  the  same  author  (Ber.,  37,  549)  that  the  mercerising 
action  of  nitric  acid  on  cotton  only  began  at  ordinary 
temperatures  at  76°  Tw.  and  that  the  most  suitable 
strength  of  the  acid  for  the  purpose  was  83°  Tw.  Acid 
of  62°,  42°,  and  22°  Tw.  was  found  to  exert  a  tendering 
action  on  the  fibre.  These  results  were  partly  corroborated 
by  the  researches  of  Hiibner  and  Pope  (this  Journal, 
1904,  23,  406).  who  showed  that  the  amount  of  benzo- 
purpurin  taken  up  by  cotton  which  had  been  treated 
with  acid  of  65°  Tw.  was  very  small  as  compared  with 
that  taken  up  bv  cotton  which  had  been  treated  with 
acid  of  83°  Tw. 

It  was  further  shown  by  one  of  the  present  authors 
(I.e.)  that  the  mercerising  action  was  preceded  or  accom- 
panied by  the  formation  of  a  labile  cellulose  nitrate 
which  approximated  to  the  composition  C6H,0O5.HNOj 
and  which  was  instantly  decomposed  by  contact  with 
water  into  nitric  acid  and  cellulose,  showing  in  this  respect 
an  analogous  behaviour  to  the  phenanthrencquinone 
nitrate  of  Kehrmann  and  Mattisson  (Ber.,  1902.  35,  343). 

It  has  been  shown  by  Vieille  (Convpt.  rend..  18S2.  95. 
132)  and  bv  Haussermann  (Z.  ges.  Schiess.  u.  Spn 
Wesen,  1908,  3,  121)  that  by  the  action  of  nitric  acid  of 
sp.  gr.  1-52  on  cellulose,  actual  nitration  takes  place,  with 
the  formation  of  a  nitrate  containing  as  much  as  12-65 
per  cent,  of  nitrogen,  i.e.,  an  amount  approximating  to  that 
of  a  fullv  nitrated  product  (guncotton). 

According  to  C.  Hoitscma  (Z.  angew.  Chem.,  1898,  173) 
it  is  not  possible  to  obtain  a  more  highly  nitrated  product 
than  that  corresponding  to  the  formula  C,,H  W^''*'1*' 
which  demands  14-14  per  cent,  of  nitrogen. 

Accordinu  to  H.  Kocchlin,  cotton  treated  with  ordinary 
concentrated   nitric   acid  forms  a  cellulose  dinitrate,  ami 
this  was  corroborated  by  Knecht  (I.e.).     It  has  however, 
since   been  ascertained   that   the   amount   of  fixed  nitrii 
acid  in  the  treated  cotton  is  considerably  less  than  tha< 
demanded  by  a  dinitrocellulose.     The  former  conclusion 
of  one  of  the  authors  were  based  mainly  on  the  result* 
of  nitrogen  estimations  by  the  Dumas  method,  -and  it  i 
probable  that  the  copper  spiral  employed   was   not  lorn 
enough,   for   subsequent   experiments   showed   that   it   i 
necessary,  in  the  estimation  of  nitrogen  in  nitrocellulO* 


•  Excerpt  from  the  dissertation  of  A.  lipsctiitz.  presented  f< 
the  defrree  of  Doctor  of  Technical  Sciences  at  the  Federal  leennici 
High  School,  Zurich. 
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in  use  11  spiral  at  least  three  times  as  long  ai  in  ordinary 
nitrogen  estimations,  in  order  t"  avoid  the  formation  of 
No.     in  nil  the  in  «  experiments,  the  estimation  of  the 

1 11  was  made  in  the  I ge  nitrometer. 

In  any  oase  the  action  of  strong  nitric  acid  ■"<  cotton 
cellulose  is  found  to  take  place  in  two  stages.  The  Bret 
and  almost  instantaneous  reaction  probably  oonsista  in 
thr  formation  of  the  labile  nitrate.  The  secondary 
reaction,  which  i>  comparatively  alow,  oonsista  in  the 
formation  of  stable  nitrates,  tin-  nitrogen  contenl  of 
which  increases  up  to  a  certain  maximum  ami  then,  bj 
continued  contact  with  tin'  acid,  decreases  down  to  a 
negligible  quantity.  In  this  connection  it  should  be 
mentioned  that  Chardonnet  proposed  tin-  use  of  nitric 

acid  of  sp.   gr.    1-38   for  the  denitration   of  artificial  silk 
(Germ.  Pate.  Nos.  46,  \-2:<.  Isss.  ami  56,665,  1890). 
The  extent   of  the  action  of  nitric  acid  on  cellulose 

depends  upon  time  factors,  viz.,  coment  ration  of  the 
acid,    time,    and    temperature.        |f     (hi-    concentration    is 

kept  constant,  it  is  found  that  by  inoreasingthe  temperature 
the  time  required  to  produce  a  given  result  is  shortened. 
Thus,  whereas  in  using  an  acid  of  83°  Tw.  the  maximum 
<>t   firmly  combined   nitric  at  lid   was  obtained  after  three 

hours  steeping  at  a  temperature  of  31°  <'.,  the  raising  of 
■he  temperature  in  another  experiment  to  61°   resulted 

in  tlie  expulsion  of  the  whole  of  the  nitrogen  and  the 
formation  of  oxyccllnlosc.  The  properties  of  this  beta 
oxvcellulose  arc  described  below. 

tine  of  the  most  characteristic  properties  of  cotton  that 
has  undergone  treatment  with  strong  nitric  acid  is  its 
increased  affinity  for  all  classes  of  colouring  matters. 
Of  thi-se.  methylene  blue  forms  a  remarkable  exception, 
and  it  is  for  this  reason  that  one  of  the  authors  did  not 
find  himself  in  agreement  with  H.  Koechlin,  who  appears 
to  have  used  rhodamine  as  a  typical  basic  dyestuff. 
In  many  cases,  e.g.  t  he  direct  cotton  colours,  the  mercerising 
action  of  the  nitric  acid  is  sufficient  to  account  for  the 
increase  in  the  affinity  for  dyesturTs.  In  the  case  of  the 
banc  colours,  the  presence  in  the  fibre  substance  of  the 
stable  nitrate  may  account  for  this  property,  while  in  other 
Ml  OTIC  again  (e.g.  certain  vat  dyes  and  sulphide  colours) 
the  oxidising  action  of  the  combined  nitric  acid  on  the 
reduced  dyestuff  is  at  least  a  contributory  cause  to  the 
increased  affinity  of  the  fibre  for  such  dyestuffs.  Only 
in  the  case  of  acid  dyes,  such  as  naphthol  yellow,  have 
we  been  unable  to  afford  any  satisfactory  explanation 
from  the  chemical  point  of  view  as  to  why  there  should  lie 
Increased  affinity  of  the  mercerised  and  nitrated  cotton. 

Ill  connection  with  the  behaviour  of  mercerised  cotton  in 
dyeing  a  point  arises  which  has  never  yet  received  a  satis- 
factory explanation.  It  is  well  known  that  cotton 
mercerised  with  caustic  soda  shows  an  increased  affinity 
for  most  colouring  matters,  and  Justin-Muller  (Z.  Farben- 
Ind..  1004,  3,  251),  as  well  as  Dreaper  (('hem.  News.  1904, 
90,  IT'.i).  have  sought  to  explain  this  by  the  assumption 
that  the  swelled  fibre  substance  approaches  the  colloidal 
condition.  If  this  were  the  only  cause  for  the  increased 
affinity  shown  by  mercerised  cotton  for  direct  colours, 
niereerisation  with  caustic  soda  should  give  a  fibre 
with  a  much  greater  affinity  for  these  colours  than 
mercerising  with  nitric  acid,  for  the  contraction,  increase 
in  strength  and  increase  in  weight  of  the  air-dried  material 
arc-  much  greater  in  the  case  of  the  former  reagent. 
Experience  has  shown  however  that  exactly  the  opposite 
is  the  case  (see  also  J.  Soc.  Dyers  and  Col.,  1908,  09)  and 
some  other  explanation  will  consequently  have  to  1«'  found 
for  the  increased  affinity  of  mercerised  cotton  for  such 
colouring  matters. 

In  connection  with  the  marked  affinity  shown  by 
Chardonnet  silk  for  basic  colours,  it  is  still  a  moot  point 
M  to  what  this  is  due  to.  It  might  be  caused  by  the 
presence  in  the  fibre  substance  of  small  quantities  of 
combined  nitric  or  sulphuric  acid.  On  the  other  hand, 
Hiussermann  (Z.  gee.  Schiess.  „.  Sprengst.-'Weaen,  1900. 
1,  39,  305),  maintains  that  on  denitrating  the  nitrate 
obtained  from  cellulose  and  nitric  acid  of  1-47  sp.  gr.,  the 
acid-cellulose  of  Bumcke  and  Wolffenstein  is  formed. 
Denitrated  collodion  silk  would  therefore  appear  to  be  of 
the  nature  of  an  acid-cellulose,  and  this  would  at  least 
in  part  account  for  its  affinity  for  basic  colours. 


/-.>/>.  mm  ntnl. 
The  substance   Used   in   I  In    following  •  v  |  >i  i  iiio  lit      W8     B 

well-bleached     two-fold     cotton     yarn     cut. n  •   only 

0-073  per  oent.  of  ash.     Met'.  F.  Cross  kind!]  determined 

t  lie  a  I  ph. i  cellulose  in  a  sample  of  l  h.  111  iii  rial  and  foil  111  I 
this  to  lie  96-8  per  cent.  The  mt i ic  acid  employed  in  all 
cases  was  of  83  Tu.  si  length  (sp. gr.,  I  115)  and  the  pro- 
portion  of  acid   to  cotton   taken    was    Kill  i.e.    of  acid   to 

about  5-5  guns,  of  cot  ton.     After  steeping  for  the  required 

length  of  time  in  the  acid,  the  cotton  was  taken  out,  well 
washed  in  running  water  until  free  from  acid  and  was  I  Inn 
further  examined. 

The     influence   of   time   was   tried   at    two   different 

temperatures,  and  the  results  arc  given  in  tin-  following 
tables  : — 


Table  I. 

Showing  the  amount  of  nitric  acid  (expressed  in  term 

of  nitrogen)  which  combines  with  cotl illuloa    it     5   C. 


No.    of 

No    ill 

exp. 

Time. 

Per  cent .  X 

exp. 

'1  line. 

Pei  cent    N 

l 

1   nun. 

Ml 

7 

I|   firs. 

0-009 

•i 

0-005 

X 

2 

111  Is 

3 

12     .. 

0-007 

0 

21     .. 

0-244 

4 

20     ,, 

0-018 

in 

:i       .. 

11-314 

.-. 

3(1     . . 

0-042 

11 

4 

0-416 

" 

1  hr. 

IMISI 

Table  II. 


Showing  the  amount  of  nitric  acid  (expressed  in  terms 
of  nitrogen)  which  combines  with  cellulose  at   10 — 17°  C. 


No.  of 
exp. 


Time.       Per  cent.  N 


No.  of 
exp. 


Time.       Per  cent    N 


1 

30  sec. 

0-0 

13 

12  hrs. 

2-63 

5  min. 

0-03 

14 

16       ,. 

2-8.-1 

3 

l :.    . , 

II- 11', 

15 

24       .. 

2-(ll 

4 

30    ., 

0-33 

16 

32       .. 

3-05 

la     .. 

n.-is 

17 

4  days 

2-34 

l> 

1   hr. 

067 

Is 

7      .. 

ii-i,  : 

11   .. 

l-l'.i 

PI 

14 

0-543 

8 

1-411 

20 

1  month 

0-13 

S 

■  '•     .. 

1-90 

■Jl 

•► 

(1-071 

10 

4     ,, 

2-20 

...i 

8       ., 

IM, 

11 

6     ,, 

-'■si 

23 

•  i 

nine 

12 

9     „ 

2-90 

24 

8       ,. 

0-035 

The  results  are  also  shown  in  the  curves  in  Figs.  I  and  2. 
The  main  line  A  in  Kg.  1  shows  the  results  obtained  it 
Hi,-  ordinary  temperature,  while  the  dotted  line  B  shows 


Duration  of  action  in  hours. 
FIO.  1. 


those  obtained  at  -5°  C.  Fig.  2  gives  a  graphic  repre- 
sentation of  curve  A  in  Fig.  1,  in  which  a  day  is  taken  as 
unit  of  time. 
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The  formation  of  oxycellulose  which  begins  at  the 
same  time  as  the  decomposition  of  the  nitrate  (denit ration) 
must  be  accompanied  by  a  corresponding  formation  of 
nitrous  acid.  This  was  tested  for  by  means  of  the  Griess- 
Illosray-Lunge  reagent  (sulphanilic  acid  and  alpha- 
naphthylamine,  dissolved  in  acetic  acid).  After  30  hrs. 
no  trace  of  nitrous  acid  could  be  found,  but  after  35  hrs. 
it  was  found  to  be  present,  while  after  4  days  the  amount 
found  was  0  04  grm.  (the  weight  of  cotton  used  in  this 
experiment  was  11  grms.).  Substances  other  than 
oxycellulose  are  however  simultaneously  formed,  and 
these  arc  evidently  soluble  in  water,  for  there  is  a  loss 
after  7  days'  steeping,  of  3.")  per  cent,  in  the  weight  of  the 
cotton  immersed. 


Duration  of  actioD  in  Jays. 
Flo.  2. 

The  influence  of  temperature  in  the  nitrating  proa  >s  is 
as  important  as  that  of  time  and  is  shown  in  the  following 
tables,  of  which  Table  III.  gives  the  amounts  of  nitric 
aeid  (expressed  in  terms  of  nitrogen)  taken  up  at  different 
temperatures  during  an  immersion  of  30  seconds'  duration. 

Table  III. 


No.  of  exp. 


Temp. 


Per  cent    X. 


1 

25-5°  C. 

0-0 

2 

33 

0-05 

3 

39 

0-11 

4 

45 

0-18 

5 

60 

0-70 

Table  IV. 

Showing  the  amounts  of  nitric  acid  taken  up  at  different 
temperatures  after  an  immersion  of  5  minutes'  duration. 


No.  of 
exp. 

Temp. 

Percent.  X' 

I 
No.  of 
exp.          Temp.      Percent.  X. 

1 
2 
3 
4 

15°  C. 
24 
27 
33 

0-03 
0-10 
0-19 
0-32 

5 
6 

45°  C. 

60 

0-39 
1-73 

Table  V. 

Showing  the  amounts  of  nitric  acid  taken  up  at  different 
temperatures  after  an  immersion  of  3  hours'  duration. 


Xo.  of  exp. 

Temp. 

Per 

cent. 

X. 

1 

0-7 

0-09 

2 

4-5 

0-48 

3 

15 

1-90 

4 

19 

J-J4 

5 

20 

2-30 

6 

31 

2-.i7 

7 

34 

2-38 

8 

44 

1-48 

9 

52 

0-82 

10 

61 

0-0 

The  results  are  shown  graphically  in  Fig.  3. 

In  relation  to  the  results  shown  in  Table  V.  it  is 
interesting  to  note  that  the  highest  percentage  of  combined 
nitric  acid  is  obtained  at  31c  C,  and  that  at  this  point  the 


-  10  O  10  20        20        40 

Tempeiatnre  in    C. 
Fro.  3. 

formation  of  oxycellulose  commences.  The  first  indication 
of  the  presence  of  nitrous  acid  was  obtained  after  2  hrs. 
30  mins.  immersion.  In  its  appearance  the  fibre  had 
however  lost  the  characteristics  of  mercerised  cotton 
and  had  lost  much  in  tensile  strength.  At  44°,  the 
presence  of  nitrous  acid  was  evident  after  80  mins. 
immersion  and  after  2  hrs.  30  mins.  the  nitric  acid  showed 
a  yellowish  colouration,  while  the  cotton  was  disintegrated 
into  small  fibres.  At  61°  the  formation  of  oxycellulose 
was  inelicated  by  the  appearance  after  1  hr.  30  mins.  of 
brown  fumes  and  the  resulting  oxycellulose,  which  con- 
stituted not  more  than  one-fifth  by  weight  of  the  original 
cotton  showed  the  same  properties  as  the  product  obtained 
by  the  action  of  nitric  acid  after  two  months'  steeping 
at  the  ordinary  temperature. 

Physical  properties  of  the  treated  cotton. 

It  has  already  been  shown  by  one  of  the  authors  that 
cotton  yarn  after  being  steeped  in  nitric  acid  of  83°  Tw. 
shrinks  some  13  per  cent.  As  in  the  case  of  caustic 
soda,  the  action  is  very  rapid,  most  of  the  shrinkage 
taking  place  in  the  first  30  seconds.  Generally  speaking, 
the  shrinking  action  is  also  more  marked  at  low  than  at 
more  elevated  temperatures. 

Previous  work  has  shown  that  the  strength  of  cotton  yarn 
is  influenced  by  steeping  in  nitric  acid  of  83°  Tw.  In 
the  new  experiments  it  is  now  shown  that  time  and 
temperature  are  important  factors.  Thus,  a  considerable 
increase  in  strength  is  obtained  by  steeping  for  periods 
up  to  15  minutes  at  the  ordinary  temperature,  but  this 
is  not  maintained  after  30  minutes,  and  after  32  hours 
the  tensile  strength  of  the  treated  yarn  is  less  than  one 
third  of  that  of  the  original.     The  other  results  are  shown 


10       lo       so       -w 
'temperature  in  CC. 
Flo.  4. 
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in  Kiu  4.  in  which  curve  A  -hows  ih,-  effect  of  t  :t  noun' 
treatment  at  different  temperatures,  onrve  It  the  effect 
of  5  minutes  and  curve  C  that  of  30  seconds'  treatment. 

i  otton  yarn  which  had  been  steeped  in  nitric  acid  for 
30  seconds  and  3  hours  respectively  »a>  examined  under 
the  microscop3  in  the  ordinary  way  and  in  section  and 
was  compared  in  this  way  with  the  untreated  yam. 
The  result  of  tins  examination  Bhowed  thai  the  effect 
of  nitric  acid  on  the  structure  "f  the  fibres  was  very 
similar  to  that  ol  strong  caustic  soda  (mercerising). 

Chemical  properties  of tkt  treated  cotton. 
The  ultimate  analysis  of  the  product  formed  by  steeping 
cotton  for  three   Icons  at   the  ordinary  temperature  in 
nitric  acid  of  83    I  'w.    a ve  the  following  figures  : — 

Per  cent. 

('  4o-j:t 

II    .-.•in 

\      ".14 

(i Sl-78 

lIHI-OO 


Its  behaviour  towards  acetic,  sulphuric  and  hydro- 
chloric acids  does  not  appear  to  differ  from  that  of  ordinary 
cotton.  In  20  per  cent,  caustic  soda  it  readily  dissolves  at 
the  temperature  of  the  water-bath.  This  reaction  is  evi- 
dently accompanied  by  a  considerable  amount  of  oxidation 
as  about  one-third  of  the  nitric  acid  originally  present 
in  combination  with  the  cellulose  was  found  as  nitrous 
acid  in  the  decomposition  products. 

It  is  interesting  to  note  that  the  product  after  being 
denitrated  by  ammonium  sulphide  differs  from  that 
obtained  by  the  denitration  of  gun  cotton  (with  13  per 
0  nt.  X)  in  that   it  is  neither  soluble  in  weak  nor  in  con  - 

eent rated  caustic  soda. 

Treated  with  -V/o0  solution  of  iodine  in  potassium 
iodide,  the  following  behaviour  was  noticed  : — 

Bleached  cotton 

Wit/'s  oxycellulose 

Hydrocellulose 

Cotton  steeped  4tr  in  HXO, 

">' 

Sh.   „ 
lflh.    ,. 
Cotton  steeped  5'  ami  denitrated 

..      Sh. 
Chardonnet  silk 
Nitrocellulose  (13  per  cent.  Xt 
Mercerised  cotton. 


Bleached  cotton 
Witr.'s  oxycellulose 
HydroceUulose 

Cotton  steeped  4o'  i 

::     ::     sn.i 

16h.< 


10. 

11. 

12 

1  : 


Steeped   5"  and  denitrated 

3h. 
Chardonnet  silk 
Nitrocellulose  (13  per  cent.  N)  As  No.  5, 
Mercerised  cotton  A-  No.  3 

Sol.    of    cotton    steeped    8     Black, 
months. 


Yellow. 

Faintly  yellow. 
Turns    slowly    yellow 

yellowish  brown. 
Turns      slowly      yellow. 

yellowish     brown,     Sol. 

yellow. 
Brownish  colouration. 
As   No.    B,    but    stronger. 


then 


then 
light 


The  product  of  th"  action  of  nitric  acid  of  83°  Tw. 
on  cellulose  when  tested  bv  Schwalbe's  process  (Z.  angew. 
('hem..  1910,  23.  024  :  this"  J.,  1910.  (588)  was  found  to  give 
a  high  copper  number  (31 — 33  at  20°  C). 

Bchiffa  reagent  (Magenta  solution  decolourised  with 
sulphurous  acid)  gives  a  strong  red  colour  with  samples  of 
cotton  which  had  been  steeped  for  40  seconds.  3  hours 
and  lti  hours,  and  the  same  behaviour  was  shown  by 
cotton  whbh  had  been  steeped  for  5  minutes  and  had 
been  subsequently  denitrated.  From  this  behaviour, 
coupled  with  the  fact  that  cotton  steeped  for  4  hours 
gives  (with  paranitro  phenyl  hydrazine  a  yellow  colouration 


Very  faint  brownish  colouration. 

Slightly  more  pronounced. 

Strong  brown  colouration. 

Very  strong  brown  colouration. 

Brown-black 

Brown-black,  but  deeper. 

Strong  brown  colouration. 

Very  strong  brown  colouration. 

Blue  Mack. 

Faint  yellow. 

Slightly  darker  than  bleached. 

The  behaviour  of  these  various  products  was  also  studied 
towards  ammoniacal  silver  nitrate.  The  reagent  was 
made  up  as  follows  : — "II  c.c.  of  a  2  per  cent,  solution  of 
silver  nitrate.  10  c.c.  cone,  ammonia  and  0-5  c.c.  of  a 
6  per  cent,  solution  of  caustic  soda. 

1. 

■J. 
1 
4. 
".. 
B. 


ten  times  deepei  bhit  that  obtained  with  or  iinary  cDtton 
would  appeal  to  indii  it.  that  treatment  with  nitric  acid 
imparts  to  th<s  ocllnl  I  .    ol    an  aldehyde. 

Tins  is  ill  the  more  remarkable  a  Lunge  and  lli'-bio 
['/..  angew.  Chem.,  1001,14,511)  tate that  nitrocellulose 
prepared  by  the  action  of  mixed  acids  i-  indifferent 
towards    Schiffs  reagent.     Ii   may  be  thai  in  the  nitro 

celluloses  formed  in  the  two  waj    bhi  re  a nstitutional 

differences. 

Behaviour  towards  colouring  matter*.  It  wa  known 
already   to    Kuhlmann    (Comptes  rend.    1856,    42,    711, 

and  43,  ikmij  that   s   preliminary    treatment    of    cotton 

with  nitric  acid  increased  its  affinity  foi  n lanl  colonre. 

The  host  results  obtained  by  this  authoi  were  obtained 
by  steeping  the  cotton  for  20  minutes  in  nitric  arid  of 
62  Tw.  (sp.  gr„  1-31).  Later,  one  of  the  present  authoi, 
showed  that  cotton  treated  with  nitric  acid  of  83°  Tw. 
showed  a  greatly  increased  affinity  for  the  direct  and  for 
certain  acid  colours.  The  behaviour  of  cotton  treated 
with  nitric  acid  towards  benzopurpurin  has  also  been 
studied  and  reported  npon  by  Subner  (this  Journ.,  1  *♦» i t . 
91,  10(i4),  while  Grandmougin  (Z.  Farbenind,  1907,  36) 
maintains  that  bj  using  an  acid  of  ii7  Tw.  .it  highei  tem- 
peratures the  affinity  foi  direct  colours  d  'creases  (possibly 
through  formation  of  oxycellulose). 

Direct  colours.  Th"  following  points  are  of  interest  in 
connection    with   the    increased   affinity    of   the    treated 

cottons  towards  these  colours  : — 

Benzopurpurin  HI.  The  affinity  for  this  colour  i-  very 
strong  and  gradually  increases  up  to  a  certain  point 
with  the  duration  of  the  period  of  steeping.  When  this 
point  is  reached  the  amount  of  colouring  matter  taken  up 
diminishes,  so  that  after  16  hours'  si  leping  the  shade 
obtained  is  lighter  than  that  obtained  after  3  hour- 
steeping.  This  result  is  probably  due  to  oxidation  of  the 
dyestufi  by  the  combined  nitric  acid.  The  denitrated 
product  takes  up  less  colouring  matter  than  the  nitrated 
but  nevertheless  much  more  than  untreated  cotton. 

C'hrysophenin  behaves  similarly  to  benzopu.  purin, 
likewise  diamine  sky  blue,  though  in  the  latter  case 
there  is  a  material  difference  in  its  behaviour  towards 
cotton  which  has  been  steeped  for  16  hours.  The  depth 
of  shade  obtained  in  dyeing  under  this  condition  is  only 
about  half  of  that  obtained  on  ordinary  cotton.  This 
is  possibly  due  to  the  fact  that  diamine  sky  blue  is  easily 
destroyed  by  oxidising  agents,  in  the  case  of  Erika 
which  represents  another  class  of  direct  cotton  colour, 
the  maximum  depth  was  obtained  on  cotton  which  had 
been  steep:d  for  3  hours.  The  comparative  behaviour 
of  this  dyestufi  towards  cotton  which  had  been  steeped 
for  3  hours  and  had  then  been  denitrated  and  towards 
Chardonnet  silk  is  noteworthy  in  that  the  latter  is  "id. 
dyed  a  faint  shade  while  the  former  dyes  about  twice 
as  deep  as  untreated  cotton. 

In  the  case  of  Heliotrope  BB,  with  the  formula  : — 

CH,O.C,Hj.N  :  N.doHilSCNaJNHCHj 

(2) 
CH,O.C,H3N :  N.C1„H5(SOJNa)NHCHj 

there  is  about  the  same  increase  in  affinity  up  to  3  hours' 
steeping  as  with  other  direct  colours,  but  it  is  noticeable 
that  as  nitration  proceeds,  the  shade  becomes  redder, 
and  this  is  very  pronounced  after  lti  hours'  steeping. 
This  behaviour  is  analogous  to  the  effect  of  light  on 
Crystal  Violet  and  may  be  due  to  the  oxidation  of  the 
methyl  groups,  which  are  the  cause  of  the  blue  shade  of 
the  original  dyestufi. 

In  the  table,  it  has  l„-<  n  attempted  to  give  a  rough 
summary  of  the  results  obtained  with  six  typical  direct 
colours."  Tlie  amounts  of  colouring  matter  were  not 
estimated  accurately,  bnt  were  judged  by  the  depth  of 
shade  of  the  dyed  patterns.  In  each  case  the  shade 
obtained  on  ordinary  cotton  is  taken  as  standard  or  unit. 
2  for  instance  indicating  twice  the  depth  of  that  obtained 
on  ordinate  cotton. 
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Table  showing  the  relative  amounts  of  direct  cotton 
colour  taken  up  in  dyeing  : — 


no  affinity   has   been   produced  for  this  dyestuff.     After 
steeping  for  at   least  one  hour,  the  fibre  begins  to  take 


Ordinary  cotton 

Hydrocellulose  (HO)    

Oxycellulose  (Witz)    

Mercerised  Cotton      

Cotton  treated  for  30    at  15°    

,,       5'    ..  153    

,,       3h.  ,,  15"    

..       Sh...  :S4:     

,.     16h.,,  15°    

5h.  and  denitrated. 
3h.and  denitrated  . 

1    I, a  1  di  ■ -I    >ilk    


Benzoimrpurin 

Diamine  Skv 

Heliotrop 

Oxamine 

4B. 

chrysophcnin. 

Blue. 

Erika  BH. 

BB. 

Green  MX. 

1 

1 

1 

1 

1 

1 

1-25 

1-25 

1-25 

1-25 

1-25 

1-23 

0-75 

0-5 

0-6 

0-5 

0-5 

0-75 

1-5 

1-25 

1-25 

1-25 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4-25 

4-2.) 

— 

— 

— 

g 

1-2.'. 

0-5 

0-75 

1 

n-75 

0 

2 

2-5 

— 

— 

— 1 

2 

2 

2 

0 

3 

•       3 

- 

1-25 

1 

0-5 

0-1 

1  -•'  "1 

Basic  colours.  In  comparing  the  behaviour  of  these 
colours  towards  the  treated  cotton,  the  dye  trials  were 
carried  out  at  the  boil  for  one  hour. 

Auramine  II.  is  not  taken  up  by  cotton  steeped  for 
3  hours  and  then  denitrated  in  larger  amount  than  In- 
ordinary cotton.  This  finding  is  in  conformity  with 
that  of  Hulmer  and  Pope  (this  Journ.,  1903,  22,70).  in 
regard  to  the  behaviour  of  all  basic  colours  towards  cotton 
mercerised   with   caustic    soda.      It    is   remarkable    that 


up  picric  acid  and  the  amount  taken  up  increases  with  the 
time  of  steeping  which  was  prolonged  to  21  hours.  It  is 
evident  that  the  presence  of  the  combined  nitric  acid  is 
the  cause  of  this  remarkable  behaviour,  for  denitrated 
cotton  no  longer  shows  any  affinity  for  the  dyestuff.  Acid 
Violet  3  BN  showed  a  similar  behaviour,  but  in  the  other 
cases,  the  denitrated  cotton  still  dyed  deeper  shades 
with  acid  dyes  than  ordinary  cotton. 

The  results  are  shown  in  the  following  table  : — 


Picric  add. 

Naphthol 
Yellow  S. 

Crystal 
Scarlet  6  R. 

Eosin  A. 

Naphthyl- 

araine  Black 

4  BN. 

Acid  Violet 
3  BN. 

Lanaeyl  Blue 
R. 

1 
1 
1 
1 
5 
8 
1 
1 
1 

1 
1 

., 

2 

10 

9 

.> 

2 
1 

rli 

1-5 

4 
3 

1-5 
1-5 

0-1 

1 
1 

2 
4 
4 
2 

2 

1 

1 

0-2 

2 

2-5 
4 
grey-black 
2 

2-5 
0-5 

1 

0-5 

1 

1 
6 
6 

1 
1 
2 

1 

0-1 

2 

2-5 

3  hrs 

3 

21     ,, 

1 

,,         5*         denitrated.  . 
„        3  hrs. 

2 

2-5 

0-0 

the  amount  of  Auramine  taken  up  by  cotton  which 
has  been  steeped  21  hours  is  comparatively  greater  than 
with  any  other  basic  colour  tried  :  nevertheless  it  is  not  as 
pronounced  as  the  affinity  of  Chardonnet  silk  for  this 
dyestuff.  Rbodamme  B  does  not  dye  Witz's  oxycellulose 
any  deeper  than  it  does  ordinary  cotton  ;  in  other  respects 
it  rcsembles  Auramine.  It  is  noteworthy  that  the  steeped 
and  denitrated  cotton  has  even  less  affinity  for  Rhodaminc 
than  ordinary  cotton.  Brilliant  Green  resembles  Rhod- 
amine  except  in  its  extraordinary  affinity  for  Chardonnet 
silk.  With  Safranine  and  Bismarck  Brown  the  shades 
become  brighter  in  the  presence  of  combined  nitric  acid. 
In  both  cases.  Chardonnet  silk  is  dyed  very  deep  shades. 
In  the  case  of  Methylene  Blue,  it  is  characteristic  that 
very  little  increase  in  the  affinity  is  shown  after  steeping 
even  for  3  hours. 

The  results  obtained  are  shown  in  the  following  table  : — 


Sulphide,  colours.  In  their  behaviour  towards  ordinary 
and  treated  cotton,  these  dvestuffs  behave  like  the  direct 
colours,  and  according  to  the  researches  of  Biltz  (Ber., 
1905,  38,  2973)  and  of  Minajefi  (Z.  Farbenind.,  1907,  6,  313) 
on   the   laws  of  adsorption  should  be  classified  as  such. 


Katigen- 
Brilliant 
Green  G. 

Thion 
Yellow  G. 

Sulphur 
Brown  G. 

luimedial 

Sky  Blue. 

Ordinary  cotton 
Steeped  40'    .... 

1 

3 
3 

1-.". 
2-5 

1 
2 

2 

| 

:ih.  ... 

lHh.  ... 

3  h.  and 

denitrated 

3 

2'5 

1-5 

•> 
1-5 

Ki 

1-2.'. 

1-75 

Auramine  II. 

Safianine  FF 
extra. 

Rhodamiue  B 

Bismarck 
Brown  extra. 

Brilliant 
Green  extra.  . 

Methylene 
Blue  B. 

Spirit  Blue. 

Treated   40"    

1 
•» 

T-5 
1-5 
4 
5 

1 

1 

8 

1 
5 

1-5 
1-5 

2 
1 

1 
8 

4-:, 
0-75 
0-75 
3 

1 

I 

■  > 

3 

a 

i 

>     > 

1 
2 
1 

4 
4 

0-75 
0-75 
10       > 

1 
5 
1 
1 
1-S 

•> 

T 
i 

10 

1 
1-5 

3  hrs 

21 

5'  and  denitrated      

3   hrs 

0-5 

Acid  colours.  Kuhlmann  observed,  as  far  back  as 
1856  (Comptes  rend.,  42,  711)  that  by  nitrating  or  by 
the  moderated  action  of  nitric  acid,  the  cotton  fibre 
acquired  an  affinity  for  picric  acid.  We  find  that  by 
simply  steeping  for  a  short  time  in  nitric  acid  of  83°  Tw., 


Saposchnikoff  and  Minajeff  {ibid.,  1905,  4,  81)  showed  by 
quantitative  experiments  that  the  affinity  of  cotton 
mercerised  by  caustic  soda  was  one  and  a  half  times  as 
great  as  that  of  ordinary  cotton.  It  is  now  found  that  by 
mercerising   with   nitric   acid,   the   affinity  of   cotton  for 
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those  colours  i>  somewhat  tuoro  than  doubled.  Prolonged 
Btooping  1m-.  like  in  nian\  other  cases,  the  effect  i>f 
diminishing  the  affinity,  and  this  w.i.  found  to  beespei  iallj 
marked  in  the  case  of  [mmedial  Sky  Blue,  which  began 
to  ahon  ■  decre  i  c.l  amnit)  oven  after  '.i  hours'  Btoeping. 

Some  typical  result  -  are  given  in  the  preoe  1 1 hl^  table. 

Poydion  blue  which  constitutes,  as  il  were,  a  bilk  between 
the  sulphide  and  vat    dyes,   behaves  in  a  similar  manner. 

Vai  dyes.  According  t"  SaposchnikoS  and  Minajefl 
(l.i -..  1903,  2,  -•">7i  mercerised  cotton  dyed  against  ordinary 
cotton  in  the  vai  takes  up  one  and  a  hall  times  as  much 
Indigo  as  the  latter.  By  mercerising  with  nitric  acid 
and  then  dyeing  in  val  dyes,  i(  is  found  that  still  larger 
amounts  oi  colouring  matter  arc  taken  up  than  by 
meroerising  with  caustic  soda.  Tin-  inoreaee  in  affinity  is 
evidently  due  to  two  causes,  one  t  f  which  Is  'lie  merceris- 
ing per  se,  while  tho  Bocond  contributory  cause  is  to  Ik* 
found  in  the  oxidising  action  oi  the  combined  nitric  acid 
in  the  fibre.  (See  also  Knocht,  Journ.  Soo.  Dyers  ami 
OoL) 

It  is  seen,  namely,  thai  in  dyeing  In  the  vat,  especially 
with  indigo  and  thioindigo  red,  the  dye-tuff  and  not 
its  leuco  compound  is  fixed  in  Ou  vat.  Algol  Bed  B  forms 
an  exception  to  the  genera]  behaviour  oi  the  vat  dyes 
tried,  in  that  it  falls  ofi  considerably  In  intensity  on 
cotton  which  has  been  steeped  for  :i  hours.  The  results 
arc  shown  in  tho  following  table  : — 


understood  the  author  to  state  thai  nitrated  ootton  lost 
iderably   in    weight    by  thi  What   was  the 

oature  oi  the  solution  of  the  partial!)  nitrated  ootton  in 
caustic  soda  1  He  had  treated  filter  paper  with  sul- 
phuric acid,  and  aftorward  exhausted  the  paper 
thoroughly  with  water,  and  determined  the  amount 
oi  in  -ill  remainix  in  the  paper.  He  found  on  each  occasion 
he  did  not  get  the  quantity  ol  acid  from  the  paper  whiofa 
was  originally  pnt  into  it,  the  presumption  being  that 
the  aoid  remained  in  combination  with  the  cellulo  i 

Or.  (!.  .1.  Kuwi.Kii  inquired  whether  Professor  Knecht 
had  made  special  experiment*  as  to  the  degree  of  nit mt inn 
best  adapted  for  fixing  acid  dyes  on  cotton,  whether  he 
had  any  theory  as  to  tic  action  which  took  place  ;  further, 
if  he  had  tried  any  other  reducing  agents  than  ammonium 

sulphide,  anil  if  there  was  any  likelib 1  of  other  reagents 

being  effective.    It  was  known  to  be  possible  to  decom] ■ 

cellulose  by  organisms,  ►  >< •  t  In  in  the  presence  and  in  the 
absence   of   nitrates,   and   it    was   a   matter   for  enquiry 

as  t"  whether  mtratr. 1  cello] could  be  fermented  by 

itself  and  what  the  action  would  be.  He  was  aware 
Professor  Knecht  had  experimented  on  tin-  action  of 
enzymes  on  cellulose,  and  would  like  to  learn  whether 
he  had  incidentally  tried  the  actum  of  enyzmes  or  of 
bacterial  ferments  on  nitrated  products. 

Dr.  H.  Levinstein-  asked  whether  the  dye  tests  were 
made  cold,  or  hot.     He  would  imagine  from  the  appearance 
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Some  further  experiments  were  done  in  the  case  oi 
indigo  with  a  view  to  ascertain  the  strength  oi  acid  which 
would  give  the  best  results.     To  this  end  bleached  calico 

was  spotted  with  nitric  acid  of  different  strengths,  washed 
and  then  dyed  in.  the  vat.  It  was  thus  found  that  the 
action  only  began  with  acid  of  so  Tw.  (sp.  gr.  14) 
and  increased  up  to  86°  Tw.  (sp.  gr.  143)  beyond 
which  strength  the  experiments  were  not  continued. 
This  mode  of  experimenting  may,  however,  bo  open 
to  an  objection  in  that  the  amount  of  acid  being 
limited,  il  is  diluted  by  the  natural  moisture  in  the  cotton. 

The  colours  obtained  on  cotton  treated  with  nitric 
acid  show  the  same  fastness  to  light,  rubbing  and  washing 
as  those  obtained  on  untreated  cotton. 

.\nilin,  Black.  A  copper  black  dyed  in  a  full  shade  on 
cotton  which  had  been  steeped  in  nitric  acid  for  3  hours 
showed  a  red  shade,  but  by  previously  denitrating  the 
in,  this  did  not  occur.  If.  however,  the  Aniline  Black 
liquor  was  used  more  dilute,  so  as  to  yield  only  a  thin 
black  on  ordinary  cotton  after  ageing  and  chroming,  it 
was  found  that  the  nitric  acid  treated  cotton  yielded  only 
a  dirty  grey  and  this  is  probably  due  to  excessive  oxidation 
of  the  aniline  by  the  chlorate  present  in  the  liquor  on 
the  one  hand  and  the  combined  nitric  acid  in  the  fibre 
on  the  other. 

Tannic  acid.  Previous  experiments  have  shown 
(Knecht  and  Kershaw,  this  Journ.,  1S92,  11,  129,  and 
Baposchnikoff  and  Minajeff,  Z.  Farbenind.,  l!i(>4.  3,  164) 
that  cotton  mercerised  with  caustic  soda  takes  up  one  and  a 
half  times  as  much  tannic  acid  as  ordinary  cotton.  It 
is  now  found  that  towards  cotton  mercerised  with  nitric 
acid  (steeping  4u  seconds)  tannic  acid  shows  at  least 
twice  the  affinity  as  towards  ordinary  cotton.  With 
cotton  steeped  for  3  hours  there  is  a  decrease  in 
the  amount  of  tannic  acid  fixed,  but  this  is  evidently 
due  to  destruction  by  oxidation  as  denitration  of  the 
ootton  to  take  up  more  tannin  again. 

Discussion. 
Mr.    YVii.uam  Thomson  asked   whether,   in  denitrating 
ootton,    the    nitro  compound   went   into  solution,   as  he 


of  the  direct  dyestuffs  they  were  dyed  cold.  Had 
Professor  Knecht  made  a  comparative  washing  test  of 
the  Acid  Violet  on  what  he  called  "  animalised  cellulose  " 
and  on  ordinary  animal  fibre.  It  would  be  interesting 
to  know  whether  Acid  Violet  was  fixed  on  the  nitrated 
cellulose   with    the  same    tenacity   it    was    fixed   on    wool. 

Dr.  M.  Wyi.er  asked  what  was  the  special  light  - 
fastness  of  treated  and  untreated  cotton  dyes. 

Mr.  Hubxer  enquired  as  to  the  relationship  of  the 
fastness  of  an  acid  colour  and  cosine,  as  in  the  case  of 
an  eosine  some  light  would  be  thrown  upon  the  problem 
"f  dyeing.  He  also  asked  whether  any  experiments  had 
been  made  by  viewing  the  fibres  in  polarised  light.  He 
believed  the  late  Mr.  Outtmann  had  first  drawn  attention 
to  the  difference  between  gunootton  and  ordinary  cotton 
when  examined  in  polarised  light. 

Mr.  L.  E.  Vijf.s  asked  whether  Professor  Knecht 
had  observed  any  increased  resistance  to  weak  mineral 
acids  of  cotton  treated  with  nitric  acid,  and  if  bo  what  was 
the  best  strength  oi  nitric  acid  and  temperature  to  use. 
This  information  would  be  valuable  in  connection  with  the 
treatment  of  cotton  filter  cloths  with  mixed  acids,  or  nitric 
acid  alone,  to  give  resistance  to  the  action  "f  weak,  hot, 
mineral  acid-. 

Mr.  R.  des  F.  Shepherd  enquired  whether  the  nitrated 
cellulose  was  inflammable. 

Dr.  T.  .1.  I.  CRAIG  asked  whether  nitrated  cotton 
behaved  differently  to  unnitrated  cotton  with  regard  to 
stripping  agents:  also  had  Professor  Knecht  any 
information  regarding  the  action  if  nitric  acid  on  artificial 
silk,  and  had  it  the  same  effect  upon  the  strength  of  the 
silk  as  il  had  upon  that  of  the  cotton. 

Professor  E.  KsEf  HT.  in  reply,  stated  he  was  not  in  a 
position  to  say  what  became  oi  the  nitro-componnd  when 
it  went  into  solution.  He  did  not  think  a  certain  amount 
of  the  fibre  dissolved  in  water  as  a  nitrate.  The  question 
had  been  partly  studied  by  Berl,  who.  in  the  course  of  his 
Investigations  on  the  action  of  caustic  soda  on  guncotton 
obtained  a  most  complicated  mixture  of  acids,  some 
nitrogenon-    and    s,,me    not    nitrogenous,    but    nearly   all 
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belonging  to  the  fatty  series.  The  whole  molecular 
complex  was  broken  up  when  this  treatment  was  carried 
out  hot  :  but  if  guncotton  was  treated  with  cold  caustic 
soda,  then  some  soluble  nitro  acids  were  obtained,  which 
were  precipitated  by  acids  from  the  solution.  He  wa  9 
very  much  interested  in  Mr.  Thomson's  experiment  with 
filter  paper  treated  by  sulphuric  acid.  The  point  had 
recently  been  investigated  by  Heermann,  who  sought  to 
show  that  Chardonnet  silk  contained  combined  sulphuric 
acid.  He,  personally,  did  not  feel  quite  satisfied  upon  i  Ire 
point,  that  esters  did  actually  exist  in  a  fibre  like 
Chardonnet  silk.  He  had  not  put  forward  the  processes 
described  in  the  paper  a~  actually  of  commercial  value. 
He  had  not  gone  systematically  into  the  question  of  the 
best  temperature  for  fixing  acid  dyes  on  cotton.  In  the 
majority  of  cases  there  was  a  considerably  increased 
affinitv  for  colouring  matter,  the  main  cause  being  the 
mercerisation.  Naphthol  Yellow,  which  could  be  taken 
as  a  tvpical  acid  dye.  gave  a  very  strong  shade.  Cotton 
mercerised  with  nitric  acid  showed  a  much  stronger 
affinity  for  colouring  matters  than  cotton  mercerised  with 
caustic  soda.  As  yet  there  was  no  explanation 
for  the  increased  affinity  of  ordinary  mercerised 
cotton,  and  he  was  equally  unable  to  offer  an 
explanation  for  the  behaviour  of  cotton  mercerised  with 
nitric  acid.  There  was  no  doubt  that  combined  nitric 
acid  in  many  cases  was  a  contributory  factor  to  the 
absorption  of  colouring  matter.  This  was  evidently  tin- 
case  with  the  basic  and  the  sulphide  colours,  and 
particularly  with  the  vat  dyes,  where  the  oxidising  action 
of  the  combined  nitric  acid  made  itself  evident  in  fixing 
the  larger  proportion.  He  took  it,  it  was  similar  to  the 
increased  affinity  shown  by  cotton  dyed  Manganese 
Rronze  for  vat  dyes.  It  was  known  that  if  cotton  were 
dyed  Manganese  Bronze,  and  then  dyed  with  indigo  or 
other  vat  dyes,  it  took  up  a  very  much  larger  percentage 
of  colouring  matter.  He  had  gone  into  the  question  of 
reducing  a»ents  referred  to  by  Dr.  Fowler,  and  had  tried 
all  sorts  of  reducing  agents  to  reduce  the  nitric  acid 
in  cellulose,  but  had  not  found  anything  which  would 
take  the  place  of  ammonium  sulphide,  though  perhaps 
sodium  sulphide  would  act  in  the  same  way.  He  had 
tried  bydrosurphite  of  soda,  both  in  the  presence  of  a 
little  caustic  scda  or  in  the  presence  of  ammonia,  with  the 
result  that  in  either  case  it  rotted  the  fibre  and  did  not 
denitrate  it.  This  was  remarkable  as  hydrosulphite  was 
known  to  possess  in  other  respects  a  far  more  powerful  reduc- 
ing action  than  ammonium  sulphide.  Stannite  of  soda  was 
without  action.  He  had  not  gone  into  the  question,  but 
he  thought  that  it  would  be  very  interesting  to  ascertain 
whether  either  the  nitrated  or  the  denitrated  product 
was  capable  of  undergoing  any  process  of  fermentation. 
The  specimen  cotton  hanks  exhibited  were  treated  quite 
roughly  at  a  boiling  temperature,  except  the  vat  dyes, 
which  were  treated  cold.  He  was  somewhat  afraid  the 
experiments  rather  complicated  the  theory  of  dyeing 
for  he  was  quite  at  a  loss  to  explain  certain  of  the 
phenomena  observed.  With  regard  to  comparative 
washing  tests  of  Acid  Violet  on  nitrated  cotton  and  on 
wool,  if  had  been  shown  that  the  colour  was  not  so  fast  as 
in  the  case  of  wool.  He  had  not  made  any  test  with 
re»ard  to  the  fastness  to  light  of  the  colours,  not  having 
thought  the  process  of  any  technical  value.  He  was, 
however,  very  glad  the  suggestion  had  been  made  and 
would  make  some  triaLs.  He  had  not  made  any  experi- 
ment with  regard  to  eosine  and  Acid  Violet,  nor  with  regard 
to  polarised  light,  although  the  latter  test  was  apparently 
quicker  and  more  reliable  than  a  determination  of  the 
nitrogen  in  the  nitrometer.  They  hadmadesome  general 
tests  as  to  the  effect  of  weak  mineral  acids  on  the  product, 
and  there  was  not  much  difference  between  the  nitrated 
product  and  ordinary  cotton.  He  was  of  opinion  that  in 
order  to  obtain  an  acid-proof  fibre  it  would  be  necessary 
to  nitrate  verv  much  higher  than  he  had  done.  The 
inflammabilitvof  the  material  was  not  greater  than  that 
of  ordinary  cotton.  In  reply  to  Mr.  Craig,  he  had  not 
tried  the  action  of  stripping  agents  on  colours  dyed  on  the 
nitrated  cotton,  but  he  imagined  it  would  require 
a  larger  amount  of  stripping  agent  to  strip  colours  from 
nitrated  cotton  than  from  ordinary  cotton. 
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THE  COMPOSITION-  AND  AtJRIi  ILTURAL  VALUE 
i  IF  <  IARBONATE  OF  LIME  FR<  IM  (  AUSTR  'ISING 
PLANT. 

BY   J  HIES   HENDBICK,    B.Si'..    F.I.C. 

In  the  aggregate  enormous  quantities  of  carbonate  of 
lime  from  causticising  plant  are  produced  and  allowed 
to  go  to  waste.  There  are,  I  understand,  about  58  paper 
mills  in  Scotland  alone,  most  of  which  have  causticising 
plant.  The  production  by  these  of  waste  carbonate  of 
lime.  dry.  is  probably  not  less  than  20,000  tons  per  annum. 
In  the  case  of  works  known  to  the  writer  there  are  dump 
heaps  containing  thousands  of  tons  of  this  substance, 
while  in  other  cases  expense  is  incurred  in  carting  it  to 
hollows  which  are  filled  up  with  it  and  other  waste  of  the 
works.  Occasionally  it  is  got  rid  of  by  running  it  into  a 
river  or  other  watercourse. 

Much  burnt  lime  and  carbonate  of  lime  are  used  for 
agricultural  purposes,  and  much  more  ought  to  be  used. 
Formerly  lime,  both  in  the  form  of  burnt  lime  and  car- 
bonate of  lime,  was  used  to  a  far  greater  extent  than  at 
present.  For  a  variety  of  reasons  the  use  of  lime  begaD 
to  fall  off  about  40  years  ago,  and  between  1870  and  1900 
the  practice  of  liming  became  almost  non-existent  over  a 
great  part  of  Scotland.  Since  1900  liming  has  been 
increasing  again,  but  only  to  a  limited  and  partial  extent, 
and  one  may  say  that  over  large  parts  of  Scotland  farmers 
have  been  living,  so  far  as  lime  is  concerned,  on  the  capital 
laid  up  in  the  soil  by  their  predecessors.  With  the  gradual 
exhaustion  of  the  store  of  available  lime  the  soil  is  becoming 
sour,  and  various  evils,  such  as  weeds  which  are  favoured 
by  sour,  lime-deficient  soils,  and  the  disease  of  finger  and 
toe  in  turnips,  are  becoming  more  prevalent. 

It  has  been  shown  by  drainage  experiments  that  every 
cultivated  soil  is  constantly  losing  lime.  Hall  and  Miller  * 
have  estimated  that  the  loss  of  lime  in  the  drainage  of 
unmanured  plots  at  the  Rothamsted  Experiment  Station 
is  equal  to  1000  lb.  of  carbonate  of  lime  per  acre  per 
annum.  The  loss  is  greater  from  manured  plots.  Similar 
results  have  been  obtained  on  the  Continent,  where  Creydt  f 
and  his  co-workers  estimated  from  drainage  experiments 
on  a  cultivated  and  manured  field  that  the  loss  of  lime  in 
the  drainage  was  630  kilos,  of  CaO  per  hectare,  which  is 
almost  exactly  1000  lb.  of  carbonate  of  lime  per  acre. 

It  is  estimated  that  the  average  loss  per  acre  per  annum 
throughout  England  and  Wales  is  not  less  than  500  lb.  of 
carbonate  of  lime.  If  we  take  it  at  this  figure  for  Scotland 
also,  and  for  cultivated  and  manured  land,  it  is  probable 
that  this  is  an  under-estimate  :  at  least  500  lb.  of  carbonate 
of  lime,  or  280  lb.  of  quicklime,  per  acre  per  annum  should 
be  applied  to  all  cultivated  land.  In  other  words,  at  least 
1  ton  of  commercial  burnt  lime  of  good  quality  or  If  tons 
of  good  quality  chalk  or  ground  limestone,  should  be 
applied  once  in  seven  years  merely  to  maintain  the  lime  of 
the  soil.     Only  a  fraction  of  this  amount  is  used  at  present. 

For  many  purposes  at  any  rate  it  is  safer  and  better  to 
use  carbonate  of  lime  than  to  use  burnt  lime.  Formerly 
great  quantities  of  soft  chalks,  marls,  shell  sands,  and  other 
easily  friable  forms  of  carbonate  of  lime  were  applied  to 
the  soil,  and  in  recent  years  a  considerable  amount  of  hard 
limestone  rock  has  been  ground  for  application  to  the  soil 
as  "  ground  limestone."  While  expense  is  thus  beinii 
incurred  in  grinding  limestone  to  a  comparatively  coarse 
powder,  the  very  fine  precipitated  carbonate  of.  lime  of 
causticising  plant,  which  is  specially  valuable  on  account 
ot  its  very  great  fineness  of  division,  is  being  thrown  away. 

•"The  Effects  of  Plant  Growth  and  ot  Manures  upon  "< 
Retention  of  Bases  bv  the  Soil."  Proc.  Row  Soc.  1906,  " 
B  1—32.     (This  J.,  1906.  34.) 

t  Creydt,  C.  v.  Seelhorst  and  Wilms,  Jour.  Landw..  1901,  4»,  C61. 
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Samples  >-f  tho  waste  carbonate  "f  time  as  it  comes  from 
t In-  dump  heaps  of  different  paper  works  were  obtained, 
uiiil  analyses  of  a  number  < >f  the  e  are    town  in  Table  I. 

lu.i  i.  I. 
Analysis  oj  Wet  Wattt   <  arbonati   oj  Lint. 


No*.  I.,  II.  and  V.  :    The  alkalinity  was  ilue  to  free  lime. 
Nos.  III.  and  IV.:    The  alkalinity    was    due  to  carbonate  of 
oda  and  caustic  soda.     There  was  no  free  alkaline  lime. 

The  amount  of  moisture  in,  and  the  com  posit  ion  of  these 
samples,  vary  somewhat  according  to  the  nature  of  the 
used,  and  the  methods  used  in  removing  the 
oarbonate  of  lime  from  the  caustic  lye.  In  some  works 
the  process  is  comparatively  crude  and  rough,  while  in 
others  it  is  carried  out  with  greater  precision  and  with 
inure  perfect  appliances.  In  crude  samples  the  moisture 
*.  nearly  60  per  cent.,  bnt  in  samples  which  have  been  well 
drained  or  treated  in  a  vacuum  filtering  apparatus,  it  is 
oanaklerably  less  than  50  per  cent. 

Several  paper  works  known  to  the  writer  have  for  years 
offered  this  substance  free  of  charge  to  farmers  who  will 
lain  it  away,  but  in  no  case  has  any  substantial  quantity 
been  taken.  The  objection  seems  to  be  that  it  is  sticky 
and  difficult  to  spread  when  wet.  Further,  farmers  are 
unfamiliar  with  it,  and  are  very  doubtful  if  it  is  of  any  value 
at  all.  It  is  quite  possible  to  use  it  in  the  undried  state, 
and  much  of  it  might  be  used  in  this  way  by  farmers  in 
the  neighbourhood  of  paper  works,  for  if  it  is  scattered 
tbont  in  lumps  and  left  exposed  for  a  short  time  to  diy 
weather  or  to  frost,  it  readily  falls  to  powder  and  can  then 
be  spread.  Where  it  has  to  be  carried  any  coasiderable 
distance  before  use  it  will  probably  be  found  better  to 
dry  it. 

Iiis  easily  dried  by  artificial  means,  and  at  the  suggestion 
d  the  writer  some  paper  works  have  experimented  on 
drying  it.  and  one  at  least  is  now  drying  it  on  a  large  scale 
o.d  is  Belling  it  to  farmers  in  this  state  at  a  price  sufficient 
to  cover  the  costs  of  drying  and  marketing.  Even  if 
nothing  more  is  obtained,  this  is  a  saving  as  compared  with 
incurring  expense  merely  to  dispose  of  it  as  a  waste  product. 
U  hen  dried,  it  i<  more  easily  disposed  of  to  farmers,  and 

he  firm  in  question  has  got  rid  of  hundreds  of  tons  during 
past  few   years. 
fable  II.  gives  analyses  of  a  number  of  dried  samples 
ined  from  different  sources. 

Table  II. 
Analyses  of  Dried  Waste  Limes. 


I. 


II. 


per  cent  per  cent 

4-02 

ubonate  of  lime  66-50 
in     other 

'"rm» 13-89 

kallnity         (as 

'HI    16-08 

2-40 


1-23 
&«-33 


3-48 


0-63 
1-65 


III. 


IV. 


per  cent,  per  cent 
12-H  9-51 

68-08  60-84 


4-37 
3-4S 


6-76 
2-48 


per  cent. 
13-4S 
74-20 

1-M 

0-92 
4-97 


N".  I.  contained  alkaline  lime  equal  to  11-26  per  cent.  CaO  ; 
•  14-87  per  cent.  Ca(OH)..  and  practically  no  soda. 
II    contained  no  free  alkaline  lime,  and  very  little  soda. 
nos.  III.  and  V. :   The  alkalinity  was  due  to  soda  and  carbonate 

To.  IV.:    Like  No.  I.,  contained  much  alkaline  lime. 


In  addi i  i"  carbonate  "i  lime,   whioh  is  the  chief 

substance    pie  i  lit,  anil    w  lili  li    may  Constitute   llpwaid-   of 

'JO  per  cent,  of  a  well  dned  sample,  there  are  Bmallei 
quantities  of  other  subetai   -     pn  ent,     The  materia]  ii 

sometime-  \ery  alkaline,  in  Othei  OS  ■  very  little  alka- 
linity is  exhibited  (Nos.  II  and  V.,  Table  li.).  In  some 
cases  the  alkalinity  Is  due  to  alkaline  lime  (No*.  I.,  II., 
and  V.,  Table  1.  ;    and  Nos,   1  and  IV..  Table  II.),  which 

shows  t  hut  considerable  excess  "f  lime  bad  been  added 

in  the  eausticising  tanks.  In  other  ca  as  the  alkalinity  is 
duo  to  the  presence  of  sodium  hydroxide  and  sodium  car 
Donate  (Noe.  111.  and  [V.  Table  1.  ;  and  No.  111.,  Table 
II.),  which  indicates  that  the  soda  lye  had  not  been  effi- 
ciently drained  from  the  precipitated  lime.  There  is 
always  a  small  quantity  of  silica  present .  chiefly  a-  silicate 
Of  lime,  and  some  organic  mailer.  I  In  lie-  whole,  how- 
over,  tho  dried  samples  contain  as  much  available  lime, 
as  carbonate  of  lime  and  hydrate  of  lime,  as  is  contained 
in  ordinary  commercial  ground  limestone,  and  they  contain 
more  than  half  as  much  available  lime  as  is  contained  in 
ordinary  commercial  burnt  lime.  By  "  available  limo  " 
is  meant  lime  available  to  neutralise  acids,  and  therefore 
in  a  form  which  will  be  of  use  for  the  pin-poses  for  which 
limo  is  needed  in  the  soil. 

Field  Experiments. — Tho  field  experiments  carried  out 
by  the  writer  with  pa|>or  works  waste  lime  were  not  under- 
taken primarily  to  determine  the  value  of  this  substance 
for  field  use.  Their  main  object  was  to  demonstrate  the 
value  of  lime  as  a  remedial  agent  in  combating  the  disease 
of  finger  and  toe  in  turnips.  At  the  outset  the  writer 
was  inclined  to  the  common  view  that  burnt  lime  is  far 
more  effective  for  the  object  in  view  than  carbonate  of 
lime.  The  jianer  works  carbonate  of  lime  was  included 
among  the  different  kinds  of  lime  used,  as  it  was  a  waste 
product  extensively  produced  locally,  the  value  of  which 
it  was  thought  it  might  be  worth  while  to  test  in  com- 
parison with  other  forms  of  lime  more  generally  used  by 
farmers.  Further  study  of  the  subject  has  shown  that 
one  of  the  principal  reasons  which  led  to  the  general  use 
of  burnt  lime  in  agriculture  was  that  such  lime  can  readily 
be  brought  into  a  fine  state  of  division  by  slaking  and  can 
thus  be  thoroughly  incorporated  with  the  soil.  Another 
important  reason  for  tho  uso  of  burnt  lime  was  that 
carriage  was  saved  by  its  use.  In  former  days,  before 
means  of  transport  were  developed  to  the  present  extent, 
this  was  a  consideration  of  even  more  importance  than  at 
present.  In  course  of  time  it  has  been  forgotten  that 
these  were  the  main  reasons  for  the  adoption  of  the  use 
of  burnt  lime  in  agriculture  and  not  any  essential  superi- 
ority for  most  agricultural  purposes  of  calcium  oxide  or 
calcium  hydrate  over  calcium  carbonate.  If  we  look  back 
to  th«  agricultural  records  of  the  first  half  of  the  nineteenth 
century  we  find  that  wherever  soft  chalks,  marls,  or 
shell  sands  could  be  obtained,  they  were  used  extensively 
in  the  surrounding  districts  without  being  burnt  to  quick- 
lime, but  on  the  other  hand,  where  only  hard  limestone 
rock  could  be  obtained  or  where  lime  had  to  be  carried 
from  a  distance,  burnt  lime  was  used.  There  is  little  doubt 
that  for  nearly  all  purposes  carbonate  of  lime  is,  weight 
for  weight  of  lime,  as  valuable  as  burnt  lime,  and  that 
on  certain  soils  and  under  certain  conditions  carbonate  of 
lime  is  a  safer  and  better  substance  to  apply  to  the  soil 
than  quicklime.  The  results  of  the  four  experiments 
described  below  are  in  favour  of  this  view. 

These  experiments  are  only  part  of  a  scries  which  is  at 
present  in  progress,  and  they  are  very  incomplete.  Such 
experiments  should  be  carried  out  not  for  one  or  two  years 
only  but  over  a  considerable  period  of  years,  so  as  to  cover 
more  than  one  rotation  of  crops  on  the  same  land.  But 
it  is  very  difficult  to  arrange  this  except  on  an  experimental 
farm,  and  till  now  this  has  not  been  available  to  the 
writer.  When  carried  out  on  the  lands  of  private  persons, 
and  espeeiallv  of  tenant  farmers,  for  obvious  reasons  it  i- 
generally  impossible  to  have  the  experiment  continued 
for  more  than  a  short  period. 

In  some  of  the  experiments  mentioned  below  the  lime 
was  applied  onlv  a  few  months  before  the  turnips  were 
drilled.  It  would  have  been  better  had  it  been  possible 
to  commence  the  liming  at  least  a  year  or  two  before  the 
land  came  into  turnips.  Also  had  one  had  complete 
control  of  the  land  and  been  able  to  keep  in  view  merely 
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the  experiment  without  considering  (he  natural  wish  of 
the  farmer  not  to  risk  the  loss  of  a  crop,  much  larger 
quantities  of  lime  would  have  been  applied  to  some  of  the 
plots  than  were  applied.  Experiments  covering  all  these 
points  are  at  present  in  progress  :  meantime  the  results 
already  obtained  are  quoted  because  they  illustrate  the 
value  of  paper  work-  waste  lime. 

Field  experiments  suffer  from  the  disadvantage  that 
the  probable  error  of  a  single  experiment  is  very  great. 
In  measuring  differences,  therefore,  which  are  not  very 
great  it  is  necessary  to  repeat  the  experiment  over  and 
over  again  on  a  large  number  of  plots  in  order  to  obtain 
significant  figures.  In  the  experiments  here  described  the 
differences  found  in  the  incidence  of  disease  and  also  in 
the  weight  of  crop  obtained  are  so  great  that  the  figures 
may  safely  be  regarded  as  significant. 

The  experiments  were  carried  out  on  soils  which  were 
known  to  be  badlv  infected  with  finger  and  toe,  and  on 
which  the  turnip  crop  had  been  seriously  injured  by  the 
ravages  of  the  disease  the  last  time  the  land  was  under 
turnips.  In  all  four  cases  samples  of  the  soil  were  taken 
for  analysis,  and  in  every  case  it  was  found  that  the  soil 
was  distinctlv  acid  in' its  reaction  to  litmus  paper. 
Analyses  of  the  soils  were  made,  and  among  other  things 
the  percentages  of  lime  were  determined  which  could 
be  extracted  from  each  by  digestion  with  strong  hydro- 
chloric  acid,    and    by   treatment  with  ccld   1   per  cent. 


In  the  case  of  all  four  soils  no  appreciable  amount  of 
carbonate  could  be  detected.  The  titration  never 
differed  from  the  blank,  which  was  always  carried  on 
alongside,  by  more  than  01  c.c.  of  the  Jf/10  1IC1  used. 
This  is  well  within  the  probable  error  of  experiment  for 
the  method. 

The  first  experiment  was  carried  out  at  Kinmundy 
where  'he  soil  is  a  good  rich  loam  and  carries  heavy  crops, 
but  when  previously  in  turnips  the  crop  was  almost  com- 
pletely destroyed  by  disease.  Two  varieties  of  turnips 
were  grown  on  the  plots  ;  Challenger  Green  Top  Yellow, 
and  a  Purple  Top  Yellow.  The  purple  top  variety  was 
known  to  be  very  liable  to  disease. 

Waste  carbonate  of  lime  from  two  different  paper  works, 
marked  I.  and  II.  in  the  table,  was  used.  It  was  applied 
at  the  rate  of  4  tons  per  acre.  To  another  plot  "  shell 
lime  "  was  applied  at  the  rate  of  2  tons  per  acre.  All  the 
lime  was  applied  in  January  about  5  months  before  the 
turnips  were  sown.  Four  tons  of  paper  works  lime  was 
taken  as  a  standard  dressing  in  these  experiments,  while 
2  tons  of  shell  lime  of  good  quality,  which  contains  about 
the  same  amount  of  available  CaO  as  4  tons  of  paper  works 
lime,  was  taken  as  the  standard  dressing  of  this  substance 
for  purposes  of  comparison. 

The  weights  of  turnips  per  acre  obtained  on  the  different 
plots  are  shown  in  Table  IV. 


Table  IV. 

Finger  and  Toe  Experiment ;  Kinmundy. 

Variety  (A)  Challenger  Green  Top  Yellow.     Variety  (B)  Purple  Top  Yellow. 


Weight  of  turnips  per  acre 
Increase  over  no  lime    


No  lime. 


tons     cwt. 

(A) 

20          10 

(B) 

10          11 

(A) 

— 

(B) 

— 

Waste  carbonate  of  lime. 
4  tons  per  acre. 


II. 


13 


cwt. 

10 
1 
0 

10 


tons  cwt . 

22  16 

13  1 

2  6 

2  10 


Shell  lime. 
2  tons  per  acre. 


tons 

21 

13 

1 


cwt. 

19 
1 
9 

10 


citric   acid,    according    to    Dyer's    method,    respectively. 
The  results  are  shown  in  the  table  below. 

Table  III. 
Amount  of  Lime  (CaO)  found  in  the  Soils. 


Kin- 
mundy. 


Extraction  with  hydro- 
chloric  acid    0"<° 

Extraction  with  1  per  cent. 

citric  acid '     0-lbi 


Green- 
howe. 


0-61 
0-225 


Barra. 


1-72 

0125 


Black- 
hills. 


0-62 
0-246 


Although  all  these  soils  were  found  to  contain  an  appre- 
ciable quantitv  of  lime  soluble  even  iu  weak  citric  acid,  it 
does  not  follow  that  they  contained  any  carbonate  of 
lime.  As  they  were  all  found  to  be  acid  in  reaction  the 
presumption  i's  that  they  contained  little,  if  any.  carbonate 
of  lime.  The-,-  were  therefore  tested  by  a  modification  of 
the  me*hod  of  Amos  and  Marr.*  In  this  modification  the 
soil  is  not  heated  with  acid,  but  air  freed  from  carbon 
d;oxide  is  drawn  through  it  for  several  hours  after  addition 
of  an  excess  of  hydrochloric  acid  and  the  carbon  dioxide 
estimated  by  Brown  and  Escombe's  double  titration 
method  after  absorption  in  a  Reiset  Tower.  This  method 
when  used  with  suitable  precautions  is  capable  of  esti- 
mating carbonate  equal  to  less  than  005  per  cent,  stated 
as  carbonate  of  lime  in  20  grams  of  soil.  It  does  not  of 
course  follow  that  if  carbonate  is  found  it  is  necessarily 
present  as  carbonate  of  lime,  but  it  is  usual  to  estimate 
it  as  such. 

•  Jour,  of  Agr.  Science,  1905,  I. ,322,  and  1909   III.,  155. 


As  the  table  shows  considerable  increases  of  crop  were 
obtained  from  the  use  of  each  kind  of  lime  and  on  each 
variety  of  turnips. 

It  was  found  that  in  spite  of  the  liming  the  purple  top 
turnips  were  very  badly  diseased  on  all  the  plots,  while 
the  green  tops  were  affected  to  only  a  comparatively  slight 
extent.  This  accounts  for  the  great  differences  in  weight 
between  the  two  varieties.  Up  to  a  certain  point  they 
seemed  to  be  equally  vigorous.  Had  they  been  weighed 
early  in  the  season  instead  of  in  December,  it  is  probable 
that  the  purple  tops  would  have  given  weights  quite  as 
great  as  the  green  tops,  but  after  a  certain  point  they  went 
down  rapidly  with  disease,  and  at  the  time  of  weighing 
there  was  hardly  a  turnip  of  this  variety  on  any  of  fbf 
plots  which  was  not  more  or  less  attacked.  At  the  samt 
time  there  was  a  great  difference  between  the  disease  00 
the  limed  and  on  the  unlimed  plots.  There  were  far  mm 
turnips  which  were  only  slightly  diseased  on  the  lima 
than  on  the  unlimed  plots. 

An  attempt  was  made  to  estimate  the  incidence  of  thi 
disease,  but  the  methods  adopted  were  too  crude  to  by1 
results  of  value  except  in  so  far  as  they  taught  us  tha 
better  but  more  laborious  methods  would  have  to  1> 
adopted  in  succeeding  experiments.  In  the  experiment 
which  follow  the  incidence  of  disease  was  estimated  by  th 
extremely  laborious  method  of  lifting  individually  and  a 
once  examining  on  the  field  a  large  number  of  bulbs  fror 
each  plot,  and  dividing  these  into  three  classes: — 

(a)  Badly  diseased,  or  those  in  which  the  bulb  was  eithc 
completely  or  badly  rotted  by  the  disease  ; 

(b)  Slightly  diseased,  where  either  the  bulb  was  n< 
touched  bj  the  disease  which  was  confined  to  the  root 
or  where  the  bulb,  if  attacked,  was  not  rotted  by  tl 
disease  ; 

(c)  Sound,  where  no  disease  was  noticed. 
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It  d"< •-  not  follow  thai  bulb-  i  Lassed  as  "  sound     were 
tree  from  disease.     In   ] >n llin lt  1 1 i« •   bulbs  many  of 
the  roots  were  left  in  the  ground,  and  if  the  disease  was 
contiiii'il  t.>  these  it  would  n •  ■  t   bo  noticed.     The  number 
of  bulbs  examined  on  each  plot  always  amounted  t' 
hundreds.     These  wore  taken  up  in  lots  of  one  hundred 
each  along  one  drill,  and  the  lots  wore  systematically  dis- 
tributed over  tin'  plot  -"  as  to  give  as  fair  an  average  as 
hie. 
In  tlii<  method  the  disease  is  esl  imati  d  not  by  weighing 
hut  by  counting.     Many  of  the  hull's  in  the  badly  di 

r.  so  fir  gone  with  disease  thit  they  were  not 
;hed  at  all  in  estimating  the  crop  b\  weight. 
The  result  of  tins  tii-t  experiment  showed  thai  the 
amount  of  lull"  applied  was  not  sufficient  on  this  soil  to 
■astro)  the  disease  in  the  case  of  a  suae  ptible  vanity  like 
the  purple  tops,  though  in  the  case  of  l>otli  varieties  it 
certainly  diminished  dis  ase  and  increased  the  weight  of 

The  second  experiment  was  carried  out  at  Greenhowe 
on  a  poor,  shallow,  mossy  loam,  with  pan  beneath.  The 
soil  was  distinctly  acid,  and  infested  with  such  weed-  ae 
an-  found  »n  sour  smls.  The  el-op  suffered  considerably 
from  drought  as  well  as  from  the  bad  condition  of  the  land. 
Gas  lime  at  the  rtte  of  2  tons  per  acre  was  used  in  this 
experiment  as  well  as  paper  works  carbonate  of  lime 
and  shell  lime.  The  lime  was  not  applied  directly  to  the 
turnip  crop  hut  early  in  the  previous  year  before  a  crop 
Table  V.  shows  the  weight  of  crop  per  acre,  and 
the  incidence  of  disease  on  the  different  plots. 

In  every  ease  the  liming  greatly  increased  the  weight 
of  crop,  and  in  the  case  of  paper  works  lime  and  shell  lime, 
greatly  diminished  the  amount  "f  disease.  The  plot  which 
was  dressed  with  paper  works  lime  was  almost  free  from 
badly  diseased  roots,  while  that  which  received  shell  lime 
had  the  badly  diseased  reduced  from  over  20  per  cent,  to 
under  .">  p  r  cent.  This  plot  was  perhaps  hardly  fairly 
with  regard  to  weight  of  crop  per  acre.  The  crop 
"n  it  suffered  most  from  drought  and  probably  it  was  the 
thinnest  soil.     The  dressing  "f  gas  lime,  though  it  in<  i 

lit   of  crop   considerably,   did  not   diminish   the 
disease  very  much. 

The  third  experiment  was  carried  out  on  a  good,  fairly 

km  at  Barra.      This  soil  yields  good  crops,  but  was 

when  previously  in  turnips.     The  lime 

was  applied  in   February,  only  three  months  before  the 

turnips  were  sown.      Waste  lime  from  two  different  paper 

i  is  used  as  well  as  -hell  lime  and  gas  lime.     The 

reantas,  both  as  to  weight  per  acre  and  incidence  of  disease, 

are  shown  in  Table  V. 


■hell  lime  or  gas  lime,  especially  in  dinuinshn. 
One  sample  of  wasti   limi   gavi   a  better  result  both  ) 
weight  "f  crop  and  at  to  diminution  of  .lisease  than   tie 
other.     While  the  differences  are  not  great  enough  to  be 
treated   as  si  nificanl    in  thi    ca»    ■  ■!   single    plots,   it    is 
interesting  to  notice  that  the  plot  which  ga\<   the  l»tt.  r 
result  was  treated  with  a  waste  lime  containing  ■  distinct 
amount  of  sods  (Analysis  III  .  Table  II  i 
at  hast. that  th.  presence  '-I  soda  was  not  injurious  in  the 
quantity  here  ae  d.     Then    was  at   first  .-"ii"    hesitation 
in  using  this  lime  as  il  was  feared  that  the  soda  might  be 
injurious  to  the  crop. 

The  fourth  experiment  was  carried  out  on  a  .somewhat 
peaty  loam  at  Blackhills.  The  soil  was  considered  a 
fairly  good  one,  but  was  not  in  very  good  condition,  and 
the  previous  turnip  crop  had  been  very  badly  diseased. 
The  soil  was  quite  acid  in  reaction  and  badly  inf.  stid  with 
such  weeds  as  rejoice  in  a  sour  soil.  Paper  works  a 
lime,  lime  shells,  and  gas  lime  win-  all  used  as  before. 
All  these  forms  of  lime  were  applied  only  two  months 
before  the  turnip  seed  was  sown.  The  results  in  this  - 
wen-  very  curious,  as  none  of  the  dressings  of  lime  had  any 
distinct  effect  in  diminishing  the  disease  or  increasing  the 
crop.  The  results  tabulated  in  the  usual  form  are  shown 
in  Table  VI. 

The  differences  in  weight  of  crop  and  in  amount  of 
disease  shown  in  this  table  from  the  use  of  lime,  are  of  a 
quite  different  order  from  those  shownin  Tables  V.  and  VI. 
In  order  to  find  the  reason  for  this  anomalous  result,  the 
soil  from  the  limed  plots  was  examined,  and  it  was  found 
that  on  this  peaty  soil  the  amount  of  lime  used  was  not 
sufficient  to  neutralise  the  acidity.  The  limed  soils  were 
still  acid  to  litmus  paper.  A  repp  sentative  sample  taken 
from  the  plot  which  had  been  dress*  d  with  paper  works 
lime  was  analysed.  It  yielded  to  extraction  by  strong 
hydrochloric  acid  0-78  per  cent,  of  CaO,  and  to  extraction 
by  1  per  cent,  citric  acid  0-34  per  cent,  of  CaO.  As  might 
be  expected,  these  figures  are  both  somewhat  greater  than 
those  given  by  the  untreated  soil  (Table  III.),  but  the  lime 
was  not  present  as  carbonate  of  lime.  When  tcsttd  by 
the  method  described  above  no  carbonate  of  lime  was 
found  :  20  grams  of  soil  yielded  the  same  result  as  th? 
blank  determination. 

The  soil  sample  was  taken  to  a  depth  of  9  inches.  There 
are  roughly  speaking  about  1000  tons  of  soil  on  an  acre  to 
a  depth  of  9  inches.  Th-  paper  works  lime  used  contained 
74-2  per  cent,  of  calcium  carbonate  (V.,  Table  II.),  there- 
fore about  0-3  per  cent,  of  calcium  carbonate  had  been 
added  to  the  soil.  As  none  was  found  the  whole  of  this 
had  been  neutralised  by  the   soil   acids,  and  the  soil  still 


Table  V. 

Finger  and  Toe  Experiment :  Greenhmce  and  Barra. 


Xo  lime. 


QBBETROWS  : — 

*'««ht  o(  bulbs    per  arre 

Inerease  over  no  lime    


per  cent. 

v  diseased    per  cent. 

Badly  diseased per  cent. 


Buti  :— 

•  of  bnlhs    per  acre 

Qrrease  over  no  lime    


tons  cwt. 
7       5 


i2-5 

37-0 
20-5 


Waste  carbonate 
of  lime. 


Shell  lime. 


Gas  lime. 


4  tons 

per  acre. 

1. 


tons  cwt. 
12      16 
5     11 


70-0 
1-0 


oaad  turnips    per  rent. 

.Iifhtlj- -diseased    per  cent. 

•*dty  diseased per  cent. 


tons  cwt. 
12       8 


41-8 
36-0 
22-2 


tons  cwt. 
15 
2     17 


72-2 

18-5 

9-3 


4  tons 

per  acre. 

II. 


I  ton 
per  acre. 


2  tons 
per  acre. 


tons  cwt. 
9       2 
1      17 


61-5 

34-0 
4  J 


tons  cwt.     tons  cwt. 

17 
4      17 


-. 

14-4 
3-0 


tens  cwt. 


tons  cwt. 
13       6 
0     18 


60-6 
24-6 

14-s 


2  tons 
per  acre. 


4  tons 
per  acre. 


tons  cwt.     tons  cwt. 
11     19 
4     14 


47-0 
39-8 
13-2 


tons  cwt.      tons  cwt. 
15     1".  16     10 

3         7  4         2 


59-1 

12-9 


•J4-o 
17-4 


As  in  the  last  experiment  any  form  of  lime  increases 
ie  crop  and  diminishes  the  disease,  bat.  just  as  at  Green- 
^we,  waste  lime  from  paper  works  does  better  than  either 


remained  sour  to  litmus  paper.  It  is  evident  that  on  this 
soil  much  more  lime  was  needed  to  produce  a  result.  It 
U  proposed  to  make  further  investigations  on  this  soil. 
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Table  VI. 
Finger  and  Toe  Experiment  ■    Blaekhilb, 


No  lime. 


Waste  carbonate 

of  lime. 
4  tons  per  acre. 


Weisht  of  bulbs    per  acre 

Increase  over  no  lime    

Sound  turnips    per  cent. 

Slight Iv  diseased   per  cent. 

Badly  diseased per  cent. 


tons     cwt. 
18  8 


tons      cwt. 

19         12 

1  4 


26-1 

C9-7 

4-2 


lil-1 

75*5 

5-4 


Shell  lime. 
2  tons  per  acre. 


Gas  lime. 
4  tons  per  acre. 


tons     cwt. 
19  5 

0         17 


tons      cwt. 
18  6 


36-6 

58-7 

4-7 


The  foregoing  results  are.  as  already  indicated,  incom- 
plete, but  so  far  as  they  go  they  show  that  for,  at  any  rate, 
certain  soils  paper  works  waste  carbonate  of  lime  is  at  least  as 
effective  as  the  other  forms  of  lime  in  ordinary  use.  As 
great  quantities  of  this  by-product  are  at  present  being 


wasted,  it  seemed  to  be  desirable  to  publish  these- 
early  results,  for  it  will  be  to  the  interests  both  of 
agriculture  and  of  th°  paper  makers  if  this  waste  lime  is. 
used  for  application  to  the  soil. 
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Internal-combustion    engines;     Commercial    tests    of . 

W.    A.    Tookey.     Engineering,    1914,    97,    129—132. 
The  author  has  made  763  tests  of  gas  engines  of  various 
makes  and  sizes  as  found  in  actual  use  by  consumers.     In 
66  per  cent,  of  the  cases,  the  working  was  improved  by 


k 0-876  ofFaiL  Stroke 


adjusting  the  gas  and  air  supplies,  the  ignition  and  the 
valve-setting.  The  average  increase  in  the  power  obtained 
at  each  impulse  was  27  per  cent.,  and  the  average  reduction 
in  the  consumption  of  gas  per  indicated  horse-power  per 
hour  was  13-3  per  cent.  The  method  of  testing  recom- 
mended consists  in  taking  indicator  diagrams,  including 
diagrams  with  light  spring,  and  observing  the  number  of 
impulses  and  the  gas  consumption  per  min.  On  the  light- 
spring  diagram  (see  Fig.),  the  point,  A,  where  the  com- 
pression line  crosses  the  atmospheric  line,  gives  the  "  volu- 
metric efficiency,"  which  is  multiplied  by  the  piston  dis- 
placement in  order  to  find  the  "  effective  piston  displace- 
ment." It  is  assumed  that  the  compression  curve  follows 
the  law  P,     /  VA  *•*,  and  from  the  observed  compression 

rr\Tt) 

pressure  P.„  the  ratio  of  V,  (the  cylinder  volume  corre- 
sponding to  point,  A,  in  the  figure)  to  V„  the  clearance 
volume,  is  at  once  obtained.  The  clearance  volume,  V,, 
is  then  equal  to  the  effective  piston  displacement  divided 
by  /V,     ,\    and  the  total  cylinder  volume  at  the  point,  A, 

Is  equal  to  the  clearance  volume  added  to  the  effective 


piston  displacement.  This  volume,  divided  into  the  volume- 
of  gas  used  per  impulse,  as  shown  by  the  meter,  and  multi- 
plied by  the  calorific  value  of  the  gas,  gives  the  "  mixture 
strength,"  i.e.,  the  number  of  British  thermal  units  per 
cb.  ft.  of  the  actual  mixture  of  gas,  air,  and  exhaust 
gases  which  is  present  in  the  cylinder  at  the  point,  A. 
Tbe  factormean  pressure  of  diagram  affordg  a  va,uab,e  ^ 

mixture  strength 
of   the    working   of   an   engine.     A   factor   of   2-4  is  con- 
sidered very  satisfactory. — A.  T.  L. 


Patents. 

Mills  for  grinding,  crushing,  pulverising,  separating,  or 
mixing  materials.  E.  Allen  and  Co.,  Ltd.,  Sheffield, 
H.  Grev,  Rotherham,  and  L.  D  Parker,  Sheffield.  Eng. 
Pat.  5069,  Feb.  28,   1913. 

A  series  of  large  and  small  balls  are  arranged  in  a  re- 
volving circular  track  and  are  kept  in  position  by  an 
overhanging  segmental  stationary  track  which  carries  a 
series  of  scoops.  The  material  is  fed  into  the  track  and 
the  finely-ground  material  is  forced  outwards  and  upwards 
by  centrifugal  force  and  directed  upwards  under  the 
guidance  of  the  scoops,  to  a  fan  driven  by  the  same  shaft 
as  the  track,  but  at  a  higher  speed.  The  fan,  the  indraught 
to  which  is  regulated  by  an  adjustable  circumferential 
damper,  discharges  the  finely  ground  portion  of  the 
material  through  annular  discharge  openings  and  allow." 
the  coarser  portions  to  return  to  the  grinding    channel 

— W.  H.  C. 


Evaporating  apparatus  for  liquids.  Farbenfabr.  vorm.  F 
Bayer  und  Co.,  Leverkusen,  Germany.  Eng.  Pat 
15.624,  July  7,  1913.  Under  Int.  Conv.,  Feb..  18,  1913 
In  evaporating  apparatus  working  under  a  high  vacuum 
the  boiling  points  of  the  upper  and  lower  layers  of  liqui' 
differ  greatly  if  the  depth  of  liquid  is  considerable.  Tbi 
defect  is  avoided  in  the  apparatus  claimed,  in  which 
number  of  slightly  inclined  boiling  tubes  pass  across 
steam  space  and  are  provided  at  the  ends  with  ?ma 
chambers   or  pockets   having  vapour-escape  openings  £ 
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the  top  and  overflow  pipes  at  the  bottom  leading  i"  the 
Mm  arranged  nexl  l«l"M.  the  depth  ol  the  overflow 
pipe*  being  suoh  that  the  depth  "f  the  liquid  to  be  evapo- 
r.n..l  cannot  .  xcecd  the  diameter  oi  the  boiling  tubes. 

— H.  H. 

Kcaporating    apparatus.     I'     Cozzolins,    San    Diego,  Cal. 
:    S.  Pat    1,082,411,  Deo,  23.  1913. 

A  MKAM-jACKETtn  evaporating  vessel  has  a  Dumber  of 
frames  or  grids  tix.«l  within  the  upper  part,  from  whioh 
■righted  -he,  t-,  ol  fabric  hang  down  into  the  1  i > i n i<  1  and 
expose   a   large   surface   from    which   evaporation    takes 

\V.  II    I 

Uing  :     Apparatus    mid    process    for .      L.     C. 

Herrell,  Assignor  to  Merrell-Soule  Co.,  Syracuse,  X.Y. 
U.S.    Pats.    1,082.408  and    1 .082.409,    Dec.   23,  1913. 

Tut:  liquid  to  be  desiccated  is  introduced  periodically  in 

the  form  of  spray  into  a  chamber  containing  a  gaseous 
Moisture-absorbent  whioh  is  also  admitted  and  discharged 
periodically  by  valves  operated  by  mechanism  connected 
with  that   controlling  the   liquid-supply   valve  in  such  a 

r  that  the  spray  and  moisture-absorbent  are  con- 
linol  within  the  chamber  for  an  interval  of  time  before 

discharged.  The  desiccated  product  is  separated 
from  the  moisture-laden  absorbent  in  a  separate  chamber 

ted  with  the  outlet  pipe,  while  a  fresh  charge  of 
liquid  is  being  desiccated  in  the  main  chamber.  The 
process  i^  specially  applicable  for  desiccating  organic 
Squids  containing  solids,  heated  air  being  employed  as  the 
moisture  absorbent. — H.  H. 


Distilling  apparatus.     J.   A.   Houser,   Marion,  Ind.     U.S. 

Pat.   1,082.525,  Dec.  30,   1913. 

Air  under  pressure  is  forced  by  a  piston-pump  into  the 

low-.-r  portion  of  the  still,  which  is  fitted  with  a  stirrer,  a 

relief  valve,  and  a  pressure-regulating  valve  on  the  pipe 

nig  to  the  condenser. — A.  T.  L. 

Gates;   Method  of  treating .     C.  A.  Weeks  and  R.  M. 

Hunter.  Assignors  to  T.  R.  Patton  and  F.  C.  Mencke, 
Philadelphia,  Pa.     U.S.  Pat.  1.083,233,  Dec.  30,  1913. 

produced  by  chemical  actiou,  for  example  in  coke 
or  in  furnaces,  are  withdrawn  under  reduced  pres- 
sure, and  successive  separate  portions  of  the  gases  arc 
cooled  and  scrubbed  in  the  presence  of  a  body  of  liquid 
over  which  they  travel  with  decreasing  speed  and  at 
increasing  pressure  until  the  pressure  reaches  that  of  the 
atmosphere. — A.  T.  L. 

Solution  of  solid  substa  nccs  ;  Process  for  the  contin  wows , 

ially  for  sinking  lime  with  sugar  juice  or  water. 
H.  Eberhardt,  Maschinen-  und  Armaturenfabrik.  Ger. 
Pat.  26s,  442.  April  10.  1912. 

lid  material  is  conveyed  downwards  by  means  of  a 

sen*    through    a    vertical    perforated   cylinder   disposed 

centrally  within  the  dissolving  vessel,  through  which  the 

solvent  liquid  passes  also  from  the  top  to  the  bottom.     The 

t]  cylinder    is    provided    externally    with    curved 

blades  which  force  the  solvent  to  pass  through  the  solid 

l]  resting  on  the  blades  of  the  screw.     The  dissolving 

is  connected  at  the  bottom,  below  the  outlet  foi  the 

u.  with  the  lower  end  of  a  worm  elevator,  the  upper 

which  is  enclosed  in  a  perforated  casing  and  is  at 

inch  a  height  that  the  undissolved  (or  unslaked)  solid 

malaria  rged  in  a  dry  condition.     The  apparatus 

uiUv  suitable  for  the  preparation  of  milk  of  lime. 

— A.S. 

Agitating  and  aerating   liquids  or  pulps  ;    Apparatus  for 

.     A.  ('.  Howard.  Assignor  to  Minerals  Separation, 

I.id.,  London.     U.S.  Pat.  1,084,210,  Jan.  13,  1914. 

*>  Bag.  Pat.  22,743  of  1912  ;  this  J..  1913,  1055.— T.  F.  B. 

lubricating  grease  which  may  be  used  for  preventing  and 
ing   incrustations  from    steam    boilers.      Eng.    Pat. 
17.288.     See  XII. 
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Natural  gat;    Condensation  product*  of . 

ileum,  1914,  9.  453—469 
l'n  v  ti.in  u.  condensation  is  now  the  method  used  for 
the  liquefaction  ol  natural  gasea  (this  •!.,  1914.  15). 
The  highest  pressure  reached  in  the  compressors  does 
not    exceed    17    to    24  atmos.,    with  ten  nol 

below  0°C.     The   lii-t    stage  of  compression    [up  to  3J 
atmos.)  yields  gasoline  of  sp.  gr.  06965  to  0  872,  whilst  in 
the  second  stage  a  product  of  sp.  gr.  0-6365  to  0-616  is 
obtained.     Between  the  first  and  Beoond  compressor! 
system  of  cooling  cods  whioh  effects  further  condensation, 
whilst  in  the  Beoond  compressoi  the  process  is  completed 
by  sudden  expansion   of  tho  compressed  gas  from  about 
24  atmos.  to  the  ordinary  pressure.     The  gasoline  obtained 
by  a  process  of  fractional  cooling  in  ammonia    expai. 
.oils  without   tho  use  of  compressor-  is  Btated  to  be  of 
better    quality    than    that    produced    by   the   oompn 
syBtem.     The  latter  gasoline  is  impregnated  with  thi 
called  "  wild  product,"  which  causes  a  loss  of  up  to  25  per 
cent,  in  storage.     It  is  also  of  a  yellow  tint  and  require- 
further    purification.     A  condensation  product  of  sp.  gr. 
0-6855   to    0-651    obtained    by   fractional    cooling    alone. 
contained  about  30  percent,  of  pentanc,  30  percent,  of 
hexanc,  and  less  than  7  per  cent,  of  hydrocarbons  of  tower 
sp.  gr.  than  0-779,  together  with  butane  and  higher  hydro 
carbons.     The  sp.  g.\  of  the  moist  gas  was  0-964  to  1-04, 
and  that  of  the  petroleum  oil,  0-8705  to  0-8464.     The  ■: 
leaving  the  second-stage  compressors,  may  be  subjected  to 
further  treatment  to  obtain  condensation  products  known 
as    "liquid    gas"    and    "gas    oil."       For    this    pur] 
Snelling's  process   D.S   Pat.  1,066,846 ;  this  J.,  1913,  414) 
is  employed.     A  mixture  of  ethane,  propane  and  hexane 
is  thus  obtained,  and  this  when  liquefied  in  steel  cylinders 
is  sold  as  "gas  oil."     The  residual  natural  gas  is  better 
suited    than    before    for    all    ordinary    purposes.     "  Gas 
oil  "  is  a  colourless  transparent  liquid  at  a  pressure  of 
28   atmos.    and  volatilises   without   condensation   at   the 
normal     temperature.      One     vol.     of     liquid     gas     oil 
vields   350    vols,    of  gas   of   21,360   small   cals.  per   litre 
[2400  B.T.U.  perch,  ft.).   It  has  a  flame  temperature  of 
2300°  C,  and  thus  eives  more  light  with  a  mantle  than  ah 
gas   (flame    temperature    2150°  C.)   or   ethane   (2205=  C). 
It  can  be  used  with  everv  tvpc  of  burner.     The  price  per 
cb.  m.  is  about  14  Pf.  (3s.  lOSd.  per  1000  cb.  ft.).     The 
sp.  gr.   of  gasobne  from  natural  gas  ranges  from  below 
0-590  to  0-724.     According  to  the  method  of  production 
it    is   liable   to   contain    more   or   less   dissolved   gas,   and 
accidents  caused  therebv  in  transport  have  led  the  Official 
Classification  Committee  (U.S.A.)  to  publish  the  following 
specifications  with  which  these  products  must  comply  :— 
"Liquefied  petroleum  gas  is  a  condensation  product  of  the 
gas  issuing  from  the  casing  head  of  petroleum  springs. 
If  it  has  a  lower  vapour  pressure  than   10  lb.  per  sq.  in. 
at  100°  F.  (37-7°  C),  or  at  90°  F.  (32°  C.)  from  Nov.  1  to 
March  1,  it  must  be  described  and  transported  as  "  gaso- 
line."    "  Should  the  vapour  pressure  exceed  101b.  but  not 
exceed   25   lb.,   the   product    must   be   termed   "liquefied 
gas  "  and  be  transported  in  metal  drums  or  casks,  or  in 
tank  wagons  approved  by  the  Master  Car  Builders'  ****** 
ation.     Products  having  a  vapour  pressure  above  lo  lb. 
must  be  dealt  with  as  "  compressed  liquefied  gas.        Diffi- 
culties   in    pumping    caused    by    the    dissolved    gas    are 
eliminated  bv  expelling  the  gas  by  hot  water  coils  or  a 
current   of  air.   or,   more  recently,   in   vacuo  during   the 
process  of  condensation.     The  "  liquefied   gas  "  has  given 
.rood  results   in   motor  engines.     A   condensation   plant 
costs  on  the  average  about  $8000  (about  £1670),  and  the 
expenses  of  dealing  with  100,000  cb.  ft.  of  gas  per  day- 
are  estimated  at    S-OOO  (about  £1040)  or  $92k.  (about 
£1930)  for  560,000  cb.  ft.     A  plant  for  1.000,000  cb.  ft. 
could  be  worked  bv  six  men.     The  market  price  of  the 
condensation  products  ranges  from  about  10  cents  (od.) 
per  gall.   (American   galls.)  in  the  Gillcrease   district   to 
14  to  18  cents  (7d.  to  9d.)  in  California.     According  to 
Hill  the  total   production  of  gasoline  from  natural  gas 
in  the  United  States  bv  250  works  in  1912  was  12,031,1*9 
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galls.  (7,425,839  calls,  in  1911),  and  for  1913  the  total 
output  is  estimated  at  over  16,000,000  sails.  (See  also 
this  J.,  1913,  999,  1096).— 0.  A.  II. 

Petroleum  oil  fractions  ;   Specific  heat  of  hear,/ al  high 

temperatures.     X.  Karawaje'tf.     Xeft'janoje  Djelo,  1913, 
No.   16.     Petroleum,   1914,  9,  550. 

Determinations  of  the  speeihe  heat  of  heavy  fractions  of 
petroleum  oils  by  means  of  Hansen's  ice  calorimeter  have 
given  the  following  results  : — The  mean  specific  heat  of  the 
fractions  examined  increased  rapidly  with  the  temperature. 
The  specific  heat  of  most  of  the  fractions  approximated 
0-4S  at  100°  C,  but  rose  to  about  0-60  at  400°  C.  Between 
100°  and  400°  C.  the  specific  heat  could  be  expiesscd  with 
sufficient  accuracy  as  a  linear  function  of  the  temperature, 
in  the  case  r,f  the  majority  of  petroleum  oil  products, 
viz.,  Cm=0-4825+0000385  (t— 100).  The  specific  heat  of 
petroleum  oil  fractions  of  different  sp.  gr.  differed  but 
slightly  at  the  same  temperatures.  The  true  specific  heat 
could  be  calculated  bv  means  of  the  formula — 
dQ 


dt 


=0-48254- 0-00077(t— 100), 


according  to  which  the  true  specific  heat  at  400°  C.  approxi- 
mates 0-7110.— C.  A.  M. 

Petroleum  production  in  the  United  States.     Enc  and  Min. 

J.,  Jan.  17,  1914.  [T.R.] 
The  production  of  petroleum  in  the  United  States  ex- 
perienced a  noteworthy  expansion  in  1913,  which  was 
stimulated  by  the  high  prices  prevailing  for  crude  oil  in 
every  field.  The  accompanying  table,  which  is  based 
upon  reliable  estimates,  gives  the  details  of  the  production 
during  the  last  three  years  in  barrels  of  42  galls. 


Field. 


Gulf 


Lima 


California   

Colorado 

j  Texas 

\  Louisiana  .  .  . 

Illinois 

»  Indiana    . . . 

t  Ohio 

Mid-continental  (6)  . 
Kentucky-Tennessee 

Appalachian  (c) 

Wyoming  (d)  

Others 


1911. 


1912. 


barrels. 
77.224.359 
226,926 

9.256.474 
10.720,420 
31.317.03S 

1,695,289 

2,960,711 
57,911,529 

472.45N 

26.117.960 

194,690 

5,000 


barrels. 

84.S23.992 

200,000 

11.77S.324 

(c)9,791.S96 

28,400,000 

1,200,000 

3.000,000 

52,771,803 

500,000 

26,000,000 

500,000 

5,000 


1913. 


barrels. 

96,881,967 

(a)220.00O 

:/)14,2SO.OOO 

»12. 750.000 

21.600.000 


■   3,814,000 

64,556,000 

(a)500.000 

2^.^24,000 

2,354.000 

(a)50,000 


Total   i  218,372,850  i  218,970,815      239,229,967 


(a)  Estimated,  (b)  Kansas  and  Oklahoma,  (c)  Pennsylvania 
NTew  York,  West  Virginia,  and  eastern  Ohio,  (d)  Includes  Utah 
(e)  Includes  Marion  County,  Texas.  (/)  Includes  Panhandle  field 
of  Texas. 

Although  there  was  a  diminished  production  in  the  Eastern 
fields,  there  was  nevertheless  great  activity  in  them  and 
general  prosperity. 


Abel-Penslcy    apparatus  , 

applicability  of  the 

9,  545 — 546. 


Extension    of    upper    limit    of 
K.  Scheel.     Petroleum,  1914. 


Experiments  made  in  connection  with  the  work  of  the 
International  Petroleum  Commission  have  shown  that  the 
upper  limit  of  the  Abel-Pensky  flash-point  apparatus  mav 
be  extended  to  150°  C.  Oil  with  flash  points  ranging  from 
100°  to  149°  C.  were  tested  in  two  standard  Abel's 
apparatus  and  two  Pensky -Mart en's  apparatus,  a  special 
cylinder  oil  being  used  for  the  bath  of  copper  or  hard- 
soldered  brass,  whilst  with  the  Pensky  apparatus  the 
determinations  were  also  made  over  a  gas-flame  with  the 
aid  of  a  stirring  device  (cf.  this  J.,  1913,  1096).  The  rise 
of  temperature  was  at  the  rate  of  2°  0.  and  3°  C.  per  min. 
After  applying  the  corrections  for  errors  inherent  in  the 
copper  or  brass  bath,  the  errors  in  the  results  with  both 
forms  of  apparatus  ranged  from  — 0-8°  to  +  0-4c  C  The 
correction  to  be  applied  for  any  individual  apparatus' varies 


directly  with  the  temperature,  and  it  is  sufficient  to  deter- 
mine it  by  comparison  with  a  standard  apparatus  at  two 
given  temperatures  and  to  interpolate  it  for  other  tempera- 
tures.—0.  A.  It 

Oils  for  steam   turbines  :    Testing  and   valuation  of . 

F.    Sehwarz    and    J.    Marcusson.     Mitt.    K.    Material- 

priifungsamt ;  Papierfab.,  1914,  12,  73. 
Those  oils  are  most  satisfactory  which  form  no  emul.ion 
when  shaken  with  water  but  which  separate  out  easily, 
A  number  of  samples  of  oils,  the  behaviour  of  which  in 
practical  use  with  steam  turbines  was  known,  were  tested, 
and  the  following  characters  established  as  indicative  of 
satisfactory  quality  :  Degree  of  fluidity  at  20c  C,  9 — 14; 
sp.  gr.  at  15'  C,  0-890 — 0-905;  "  tar  value.''  not  txo,  ding 
0-2,  determined  after  50  hours'  uninterrupted  heating  at 
120c  0.  The  oils  must  be  pure  mineral  oils  free  from 
acidity  and  soaps  ;  the  ash-content  must  not  exceed  001 
per  cent. — J.  F.  B. 

Ozokerite;  Origin  of .     J.  Marcusson  and  H.  Schluter. 

Chem.-Zeit.,  1914,  38,  73—74. 
Evidence  is  adduced  in  support  of  the  view  that  ozokerite 
and  petroleum  have  been  produced  together  (from  organic 
remains )  and  have  become  separat  ed  by  a  process  of  nat  ural 
upward  filtration,  the  relatively  insoluble  amorphous 
hydrocarbons  of  high  molecular  weight  being  retained  by 
the  porous  roek,  etc.,  through  which  the  oil  has  penetrated, 
whilst  crystalline  paraffins  of  low  molecular  weight  have 
passed  on  in  solution. — F.  Sodn. 

Commercial  tests  of  internal  combustion  engines.     Tookcy. 
See  I. 

Patents. 

Peat;  Process  of  and  apparatus  for  treating .     J.  Berg- 

lund,  Eskilstuna,  Sweden.  Eng.  Pat.  11,971,  May  22, 
1913. 
The  peat  is  disintegrated  and  macerated  in  water  by 
cutter-rollers  or  other  convenient  disintegrators,  stones, 
twigs,  portions  of  trunks  or  branches  of  trees,  etc..  being 
removed  by  an  endless  band  conveyor-strainer  which 
allows  the  pulp  and  water  to  pass  through.  The  mixture 
of  water  and  peat  pulp  is  drawn  off  into  settlers  in  which 
the  peat  dries  into  lumps  which  have  a  high  fuel  value  and 
low  content  of  ash. — W.  H.  C. 

Pi  nt.  etc.  ;    Treatment  of  [extraction  of  water  from] . 

E.  A.  Buckle,  Prestwich,  Assignor  to  The  International 
Nitrogen  and  Power  Co.,  London.  U.S.  Pat.  1,083,317. 
Jan.  6,  1914. 

The  peat  is  pulped,  and  an  electric  current  is  passed 
through  it  while  heated  to  100°  or  120°  C.  under  a  pressure 
of  10  atmospheres. — A.  T.  L. 

Gas  furnaces  ;    Hethod  and  means  for  mixing  gas  with  air 

for .     W.  Hoeller,  Koln-Ehrenfeld,  Germany.     Eng. 

Pat.  29.654,  Dec.  24,  1912.  Under  Int.  Conv.,*Dcc.  27. 
1911. 
A  conical  gas  nozzle  is  arranged  so  as  to  cause  air  to  be 
drawn  in  by  the  gas  in  a  current  surrounding  the  current 
of  gas,  and  a  conical  deflector  is  arranged  opposite  thr  air 
and  gas  nozzles,  so  as  to  spread  the  currents  outwardly 
and  to  diffuse  them  uniformly  in  layers.  The  dimensions 
of  the  mixing  chamber  near  the  nozzle  and  deflector  are 
such  that  the  velocity  of  the  currents  is  not  affected  by 
the  varying  temperature  of  the  gases.  The  object  is  to 
prevent  preliminary  ignition  and  the  deposition  of  tar. 

—A.  T.  L. 

Gas  retorts  ;    Continuous .     W.  von  Oswald.  X'oblenz. 

Germany.  Eng.  Pat.  24,234,  Oct.  25,  1913. 
A  "  feeder  "  projects  into  the  top  of  the  retort  and  is 
connected  above  with  a  tapeied  "filler''  which  has  a 
doubly  tapered  cross-piece  disposed  centrally.  The  coal 
is  fed  into  the  filler  from  a  hopper  above  ;  the  latter  carries 
a  number  of  stampers  which  are  actuated  by  cams  and  tap 
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the  ooa]  into  the  filler  and  cause  it  to  !»•  packed  evenly 
ami  (all  regularly  through  the  feeder  and  retort. 

— \V.  H.C. 

producer.  N.  F.  Eglor,  As  ignoi  to  The  Blair  Engineer- 
ing Oo.,  Chicago,  ill.  U.S.  Pal  1,083,667,  Dec.  30, 
1913 

body  nf  the  producer  i-  i  ylindrical  and  rotates  abonl 
an  inclined  axis.     Fixed  gaa  outlet  and  fui  I  leed  di 

provided  ui  the  upper  end  of  the  produi  i  c  and  b  Szed 

discharge  and  an  axial  blast   j»ij»-  at  the  lower  end. 

upper  end  of  the  blast  |>i| «•  is  sen  ened  by  an  inverti  d 

V-shaped  hood  ha\  ing  openings  in  ii-  sides  for  distributing 

ill.   blast.     This  hood  projects  horizontally  from  the  blast 

pipe,  and  serves  for  stirring  th<'  fuel. — A.  T.  L. 

Process  of  producing .     J.    H.   Hirt,   El    Paso, 

.   Assignor  to   Allis-Chalmers   Manufacturing  Co. 
Pat.   1,083,683,  .Jan.  ti.  1914. 

FINELY  powdered  carbonaceous  material  is  blown,  together 
with  sufficient  air  to  form  carbon  monoxide,  tangentially 
into  a  chamber  in  which  the  mixture  hum-,  moisture  is 
mixed  with  the  hot  gases,  and  a  portion  of  the  resulting 
gas  is  withdrawn  and  passed  with  the  material  into  the 
furnace  chamber. — A.  T.  L. 

■  j/  in  illuminating  gas  .    Apparatus  for  determining  the 

mtantify  nf .     Soc.  Roubaisicnne  d'Kc]air;ii.'c  par  le 

et  l'Electricite,  and  R.  R.  L.  H.  Forriercs.     tier. 
Pat.  267,491,  May  16,   1913. 

\  k\u»v  volume  of  the  gas  is  passed  through  benzene 
and  the  quantity  absorbed  measured;  the  difference 
between  this  quantity  anil  the  total  quantity  contained  in 
thi- gas  when  saturated  with  benzene  gives  the  quantity 


originally  present  in  the  gas.  A  sheet  iron  tank  (see  Fig.) 
i-  divided  into  three  compartments,  the  middle  one  being 
tilled  with  water.  The  copper  tube,  6,  is  connected  by 
rubber  tubing,  7,  with  the  gas-supply  lube.  The  gas 
rapidly  acquires  the  temperature  of  the  water,  and  passes 
through  the  glass  tube,  9,  10,  which  is  filled  with  benzene 
up  to  the  level,  NX  ;  the  exit  end.  12.  of  the  tube,  10,  is 
constricted  to  a  diameter  of  1  mm.  After  about  10  litres 
of  ga»  have  passed  and  become  saturated  with  ben- 
.' ••lie.  the  "as  supply  is  cut  off,  and  the  quantity  of  benzene 
taken  up  by  the  gas  ascertained  by  running  in  mercury  at 
1 1  from  a  measuring  vessel  until  the  benzene  again  stands 
original  level,  NN. — A.S. 

.ei;ij  mechanism.     N.   F.   Egler,  Assignor  to   The 
Blair  Engineering  Co.,  Chicago,  111.     U.S.  Pat.  1,083,068. 

SO,   1913. 
Thb   gas    passes    upwards    through    the    scrubber    in    a 

iua  path  between  fixed  annular  baffles,  alternating 
tith  circular   baffles   carried   by   a  rotating  shaft.     The 

Ue  dished  downwards,  and  the  fixed  baffles  are 
iollow  and  perforated  for  discharging  water  into  the 
■  rubber.  The  shaft  is  rotated  by  a  water  motor  arranged 
i  a  chamber  at  the  top  of  the  scrubber,  and  the  water 
.  hich  has  passed  through  the  motor  is  supplied  to  the 
•.rubber  through  valved  connections  — A.  T.  L. 

'<w  unshing  and  cooling  apparatus.     E.  F.  Llovd.  Detroit, 

Mich.     U.S.  Pat.  1,083,885,  Jan.  6,  1914. 
he  apparatus  comprises  a  series  of  chambers  communi- 
iting  at  their  lower  ends  through  openings  sealed  by  the 
ashing  liquor.     The  first   of  these  chambers  serves   tor 


oooling  the  liquor,     Thi    ga    is  pot  ed  in  !'■ 

wards  through  o.oh  "i  i in-  other  chambers,  and  meal 
di   '  |  "t  liquor,  the  quantity  of  which  oan  be 

Mined  im I,  ;•<  in i.-ni  i \    iii  each  chamb  rate   pumps 

being  provided  for  rai  ing  the  liquoi  t  •  •  •  > ■  >  the  bottom  ol 

one  chamber  to  the  top  ol  thi  next,     rhi ling  chamber 

ins  a  coil  over  wni<  b  the  hot  liq  ed  to  flow 

in  a  deBO  ruling  si  ream.      .\     I     I.. 

/.'.  ii   inc.  pilrul,  ilc.  ;    I'm  tning 

.    II.    W.i.i.  .    London.     From    V.    Beer,    Vn 

Km'.  Pat   •>:i.*:n.  i>.  ■■  27.  iim-j. 

In  the  continuous  pr •--  oi  purifying  i»  trol  by  admitting 

il  in  the  lower  end  ..|  eai  h  of  a  si  i 

taining  acid  or  lye,  through  which  the   petrol  rises  by 
pity,  Hi.    petrol  is  forced  through  the  vessels  under  an 
adjustable  pressure,  as  by  a  pump,  in  order  thai  thi 
of  flow  may  be  under  control.      The  petrol  passes  through 
two  vessels  containing  acid,  a  settling  tank,  two  vi 
containing  lye,  another  settling  tank  and  finally  two  V< 
containing  water.     Each  vessel  contains  a  sieve  beneath, 
through  which  the  petrol  passes. — A.  T.  L. 

Briquettes;    Process  of  making .      [Use  of   sulphite- 

nlliihisc  lyes.]  M.  Platsch,  Frankfort,  Germany. 
U.S.  Pat.   1,084,479,  Jan.   13,   19U. 

See  Fr.  Pat.  455,099  of  1913  ;  this  J.,  1913,  864.— T.  F.  B. 

Oil-gas  producers.     F.  H.  Bates.  Philadelphia.     Eng.  Pat. 

29,275,   Dee.   19.  1912. 
See  U.S.  Pat.  1,046,540  of  1912;  this  J.,  1913,  77.— T.  F.  B. 

Gaseous  fuel  :  Method  of  producing .     A.  W.  Southey, 

Edgware.     U.S.  Pat.   1.083,408,  Jan.  ti.   1914. 
See  Eng.  Pat.  27,612  of  1911  ;  tins  J.,  1913,  77.— T.  F.  B. 

Gas-producer.  E.  Ragot,  Bettaincourt,  and  P.  Pierrc- 
Hervotte.  Jomville,  France.  U.S.  Pat.  1.083,507, 
Jan.  6,   1914. 

See  Fr.  Pat.  435,691  of  1911 ;  this  J.,  1912,  377.— T.  F.  B. 


Db.  -DESTRUCTIVE  DISTILLATION ; 
HEATING ;    LIGHTING.      . 

CeHuloKi;  starck,  sugar  and  Buiphile-cellulose  lye;    Decom 

position  oj by  heat.     G.  Bantlin.     J.  Gasbeleucht., 

1914,  57,  32—11,  55— 61. 
The  behaviour  on  dry  distillation  of  cellulose,  starch, 
and  sugar,  substances  having  the  same  percentage 
composition,  was  compared  by  heating  them  under  the 
same  conditions  in  an  iron  retort.  44  cm.  long  and  6-5  <  in. 
diam.,  arranged  in  an  electrically  heated  oven.  A  length 
of  21  cm.  of  the  retort  was  charged  with  the  material,  and 
the  temperature  was  raised  gradually  so  as  to  reach  100°  C. 
in  H  hours  and  500°  C.  in  7  or  S  hours.  The  products  of 
distillation  in  percentage  by  weight  of  the  dry  substance, 
were  as  follows  : — 


Cellulose.       Starch. 


Sugar. 


Coke    

Water   

Tar    

Acetic  acid 

Aldehydes 

Ketones    

Total  gases    

Carbon  dioxide   

Ethylene 

Hydrogen  

Carbon  monoxide 

Ethane    

Methane   

Loss  or  not  determined 
Composition  of  tar:— 

Carbon    

Hydrogen  

Oxygen 


324) 

31-7 

3-25 

:•  -J 
Oil 

1 1  -26 

0-02 
4-78 
0-35 
0-6S 

- 

- 
40-94 


28-6 

29-7 
2-69 
5-29 
5-66 
111 

13-08 
0-39 
0-03 
7-64 

-- 
4-20 

6-31 

48-67 


12-2 
6-29 

55-04 
8-78 
6-15 
0-34 
548 
4-:i7 
0-05 
ool 

on 

013 

• 

38-91 
619 
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Cl.  III.— tar  and  tar  products. 


[Feb.  16,  1914. 


The  time-temperature  curves  showed  that  with  cellulose 
an  exothermic  decomposition  takes  place  between  250° 
and  300°  C.  and  that  this  reaction  is  complete  at  320°  C. 
This  phenomenon  is  not  shown  by  starch  and  sugar. 
The  stability  towards  heat  increases  in  the  order  cellulose, 
starch,  sugar,  but  the  first  two  are  more  nearly  alike  in  this 
respect  than  either  is  to  sugar.  Since  cellulose  does  not 
yield  methyl  alcohol  on  dry  distillation,  it  has  been 
supposed  that  waste  sulphite-cellulose  lyes  contain  the 
constituents  of  wood  which  yield  valuable  distillation 
products.  The  lye  was  therefore  partially  separated 
from  sulphur  compounds  by  passing  through  it  a  current 
of  air  and  steam,  evaporated  to  dryness,  and  distilled. 
A  very  small  yield  of  liquid  products  was  obtained,  and  no 
methyl  alcohol,  whilst  large  quantities  of  hydrogen  sulphide 
and  of  mercaptan  were  evolved.- — A.  T.  L. 

Hydrogen  ,  The  sorption  [adsorption  a nd  absorption']  of ■. 

by  wood  charcoal  at  the  temperature  of  liquid  air.     J.  B. 
Firth.     Z.  physik.  Chem.,  1914,  86,  294—308. 

The  "  sorption,"  by  which  is  meant  either  absorption 
(solid  solution)  or  adsorption  (surface  condensation), 
of  hydrogen  by  wood  charcoal  has  a  two-fold  character  : 
the  adsorption  occupies  only  a  few  minutes,  while  the 
equilibrium  due  to  absorption  is  first  attained  after  several 
hours.  A  particular  specimen  of  cocoanut  charcoal 
weighing  1-4645  grm.  took  up,  at  atmospheric  pressure 
and  the  temperature  of  liquid  air,  136  c.c.  in  30  minutes 
and  139-8  c.c.  in  12  hours  (measurements  at  N.T.P.), 
and  of  this  latter  amount  it  is  estimated  that  about  23  c.c. 
was  absorbed.  Wood  charcoal  invariably  contains 
orystalline  as  well  as  amorphous  carbon  ;  the  activity 
of  the  specimen  depends  chiefly  upon  the  latter.  The 
shell  of  the  cocoanut  yields  material  which,  volume  for 
volume,  is  far  more  active  than  that  from  the  lining  ; 
but  on  a  weight  comparison  the  values  are  practically 
identical. — J.  R. 


Patents 


Electric     incandescent     lamps. 
Houston  Co.,  Ltd..  London. 
Schenectady,  N.Y.,   U.S.A. 
1913. 


The  British  Thomson - 
From  General  Electric  Co., 
Eng.   Pat,   2901,  Feb.  4, 


Cryolite  or  other  double  halogen  salt  or  compound  of 
aluminium  and  an  alkali  or  alkaline  earth  metal  is  intro- 
duce into  the  bulbs  of  electric  incandescence  lamps  for 
the  purpose  of  increasing  the  efficiency  or  life  of  the 
lamp.  A  paste  of  very  finely  divided  cryolite  with  a  small 
quantity  of  inorganic  or  organic  binding  material  is  pre- 
ferably applied  to  the  supports  or  hooks  carrying  the 
filament,  without  actually  touching  the  latter,  or  it  may  be 
supported  upon  a  wire  secured  to  the  glass  rod  of  the  lamp 
in  such  a  position  relatively  to  the  filament  that  it  attains 
a  temperature  of  between  300°  and  700° — 800°  C  when 
the  lamp  is  in  use. — -H.  H. 


X-Ray  tubes,  etc.  ;   Method  of  producing  high  vacua  in . 

C.    A.    Friedrich,    New    York.     U.S.    Pat,    1,083,677, 
Jan.  6,  1914. 

During  the  process  of  exhaustion  both  the  anode  and  the 
cathode  are  heated  to  bright  redness  by  means  of  low 
potential  currents  in  a  relatively  low  vacuum,  in  order 
to  expel  all  gases  from  the  metal,  and  these  gases  are 
removed  as  they  are  set  free. — A.  T.  L. 


Arc-light  electrode.  J.  L.  R.  Hayden,  Schenectady, 
Assignor  to  General  Electric  Co.,  New  York.  U.S. 
Pat,'  1,082,950,  Dee.  30,  1913. 

See  Eng.  Pat.  2027  of  1909  ;  this  J.,  1910,  264.— T.  F.  B. 

Arc-lamp  electrode.  C.  P.  Steinmetz,  Schenectady, 
Assignor  to  General  Electric  Co.,  New  York.  U.S.  Pat. 
1,082,978,  Dec.  30,  1913. 

See  Eng.  Pat.  26,916  of  1904  ;  this  J.,  1905,  270.— T.  F.  B. 


Tungsten  and  method  of  mnkiny  the  same  for  use  as  filaments 
of  incandescence  lamps  and  other  purposes.  U.S.  Pat. 
1,082,933.     See  X. 


III.— TAR  AND  TAR  PRODUCTS. 

Pitch  ;    Determination  of  the  temperature  of  softening  of 
.     M.    Klinger.     Chem.-Zeit.,    1914,   38,   63. 

Discrepancies  often  occur,  owing  to  the  present  loose 
definition  of  Kramer  and  Sarnow's  method  (this  J.,  1903, 
291).  An  exact  internal  diameter  of  6  mm.  is  now  pro- 
posed for  the  glass  tube  employed  in  the  estimation. 
This  is  charged  by  dipping  into  a  layer  of  molten  pitch 
some  7  mm.  deep,  at  about  150°  C.  After  one  minute 
the  tube  is  removed  as  with  a  pipette,  and  is  rested  with  the 
lower  end  upon  a  cold  glass  plate.  This  gives  a  solid  layer 
of  about  5  mm.  in  thickness.  5  grins,  of  mercury  are 
poured  in,  and  the  tube  is  finally  transferred  to  a  double 
water-bath  at  40°  C,  the  temperature  being  then  raised 
by  1°  C.  per  minute  until  the  mercary  sinks  through. 

—J.  R. 


Benzol ;  Determination  of  total  sulphur  in  commercial . 

K.  Schenk.     Chem.-Zeit.,  1914,  38,  83—84. 

Irwin's  method  for  the  determination  of  total  sulphur 
(this  J.,  1901,  440)  is  stated  to  give  low  results.  The  author 
describes  a  method  and  apparatus  for  the  determination, 
in  which  the  benzol  is  volatilised  by  an  air  current  in  a 
specially  constructed  flask,  the  escaping  gas  being  ignited 
and  the  products  of  combustion  conducted  through 
hydrogen  peroxide.  The  sulphuric  acid  thus  formed  is 
determined  acidimetrically.  The  results  obtained  by  this 
method  are  stated  to  be  accurate. — W.  R.  S. 

Xitrobenzenesulphonic  acids  ;  The  formation  of  isomeric 
.  A  contribution  on  the  "  self -orientation  "  of  sub- 
stituting groups.  J.  Obcrmiller.  j.  prakt.  Chem.,  1914, 
89,  70—86. 

By  direct  sulphonation  of  nitrobenzene  the  m-sulphonic 
acid  is  obtained,  only  about  2  per  cent,  of  the  p-  and  no 
o-acid  being  formed.  By  nitration  of  benzenesulphonic 
acid,  on  the  other  hand,  the  yield  of  o-  and  p-  acids  can  be 
raised  as  high  as  50  per  cent.,  more  of  the  o-acid  than  of 
the  j)-acid  being  formed.  The  conditions  favourable  to 
this  are  decreasing  concentration  or  quantity  of  the 
sulphuric  acid  in  which  the  nitration  is  performed,  and 
increasing  temperature,  the  same  conditions  which  favour 
o-  and  j>-orientation  in  the  case  of  the  amino-group  when 
working  in  sulphuric  acid  solution.  In  explanation  of 
these  facts,  the  author  puts  forward  a  theory  of  "  self- 
orientation,"  viz.,  that  the  nitro-group,  independently 
of  other  influences,  tends  on  its  own  account  to  enter  the 
ring  as  near  as  possible  to  the  substituent  already  present, 
this  tendency  exerting  itself  the  more  as  the  ordinary 
meta-directing  influence  of  the  substituent  is  weakened. 
This  power  of  the  nitro-group  is  illustrated  in  the  formation 
of  the  1.8-derivative  in  the  nitration  of  naphthalene-a- 
sulphonic  acid,  whereas  by  the  sulphonation  of  a-nitro 
naphthalene  the  1.5-derivative  is  formed  exclusively. 
Another  example  is  the  exclusive  or/Ao-orientation  of  ih'' 
nitro-group  in  the  nitration  of  m-toluic  acid,  the  6-  and  the 
2-nitro-toluic  acids  (COOH=l)  being  formed.  The  old 
problem  presented  in  technology  by  the  predomination  of 
the  less  valuable  o-nitrotoluene  in  the  nitration  of  toluene, 
and  the  predominance  of  the  less  valuable  1.8-isomeride 
in  the  nitration  of  a-nitronaphthalene,  is  illustrated  by 
this  theory. — J.  B. 

Patents. 

Bituminous  or  tarry  materials  ;    Process  for  increasing  the 

heat-resisting   properties    of .      K.    L.    V.    Zimmer, 

Hamburg,  Germany.  U.S.  Pat.  1,084,520,  Jan.  13, 
1914. 

See  Ger.  Pat.  228,497  of  1909    this  J.,  1911,  15.— T.  F.  B. 
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AntAraquinom  carboxyli  acids  ond  anfAraguinoiu  aldehydi 

earboxylic   acids;     Uanufactun    of .     Act. -ties     f. 

Aiiilindil)!..    Troptow,    Germany.     Eng.     Pat,     In. Tim, 

May  7,  1913.     Under  Int.Conv.  Nov,  I'.'.  1912.  Add 

lo  Bag.  Pat.  10,791  ,,f  L913. 

SmFr.Pal  456,768 of  1913;  this  J„  1913, 1080.   -T.F.  B. 

Antkraquinone    compounds  ;     Producing  J.    Boner, 

nor  to Badischc  Anilin  undSoda  Fabrik,  Ludwip 

hafea    .'»     Rhine,    German  v.     is.  I'm.     1,083,051, 
Deo.  SO,  1913. 

St:*  Fr.  Pat.  416,735 oi  1910  ;  this  J.,  1910,  1368.-  -T.  F.  li. 


Balogcnated  2-3-naphlhisatins.  \V.  Bauer,  Vohwinkel, 
\  li,  ir.  and  K.  Mayer,  Assignors  to  Farbenfabr.  vorm. 
K  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
1,083.518,  Jan.   6,    1914. 

Pat.  264,265  of  1912  ;  tbis  J.,  1913,  972.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

GcMoflaiiii.     J.  Hcrzig  and  K.  Waclislcr.     Mounts.  ( 'bcni., 
1914,  35.  77- M. 

in  i  \\i\  can  be  readily  obtained  from  galloflavin 
by  allowing  a  solution  of  the  latter  to  stand  for  .some  time 
and  then  acidifying  and  warming.  Trimethylisogalloflavin, 
which  is  obtained,  though  in  poor  yields,  from  tetramethyl- 
nllonavin  by  loss  of  a  methyl  "roup  on  hydrolysis,  is 
■town  '"  contain  a  carboxyl  group  and  a  lactone  group, 
th'-refore  it  has  the  constitution  : 

.CO. 
CI,H10.(OCH,)s(COOH).<  | 
M> 

The  presence  of  the  lactone  ring  is  proved  by  its  behaviour 
■  ■a  treatment  with  caustic  potash  and  methyl  iodide  or 
dimethyl  sulphate,  when  a  compound  containing  four 
methyl  ether  and  two  methyl  ester  groups  is  formed.  This 
compound  undergoes  hydrolysis  to  yield  a  dibasic  acid 
containing  four  methoxy  groups. — J.  B. 

Patents. 

Sulphured    [sulphide]    dye-stuffs;     Manufacture    of . 

A.  Q.  Bluxaui,  London.  From  Act.-Ges.  f.  Anilinfabr., 
Tnptow.  Germany.     Eng.  Pat.  3660,  Feb.  12,  1913. 

See  Fr.  Fat.  4.14.782  of  1913 ;  this  J.,  1913,  863.— T.  F.  B. 

Cotton   [oa]  dyestuffs.     A.    Blank,   ('.    Heidenreich,   and 
J,  Jansen.  Leverkusen,  Assignors  to  Farbenfabr.  vorm. 
'.    Baver    und    Co.,    Elberfeld,    Germany.     U.S.    Pat. 
1.062481,   Dec.  30,  1913. 

3n  Bng.  Pat.  12.217  of  1913  ;  this  J.,  1913,  938.— T.  F.  B 

Cotton  [azo]  dye-stuffs.  A.  Blank.  ('.  Heidenreich,  and 
I.  Jansen.  Leverkusen,  Assignors  to  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Elberfeld,  Germany.  U.S.  Pats. 
32,924  and   1,082,925,  Dee.  30,  1913." 

Sf.k  big,  Pat.  19,989  of  1912  ;  this  J.,  1913,  745.— T.  F.  B. 

A.   Blank  and  W.   Bergdolt.  Leverkusen, 
benfabr.  vorm.  F.  Baver  und  Co.,  Elber- 
feld, Germany.     U.S.  Pat.  1,082,923,  Dec.  30,  1913. 
see  Fr.  Pat.  450.432  of  1913  ;  this  ,T..  1913.  1004.— T.  F.  B. 


fluffs  and  process  of  making  same.  H.  Wagner, 

or    to    Farbwerke    vorm.    Meister,    Lucius,  und 

Brining,     Hochst     on     Maine.    Germany.     U.S.     Pat. 

719,  Dec.  30,  1913. 
ee  Fr.  Pat.  415.017  oi  1910  :  thLs  J.,  1910,  1297.— T.  F.  B. 


Siil/, inn  [sulphide]  dyestufi  cess  ■■]  mal 

VV.  Qannonkamm,  Sindlingen,  Assignor  to  Farbwerke 
vorm,  Meister,  Luoius,  und  Brilning,  Hoi  h  I  on  Mam  . 
Germany      r  S.  Pal    1,083,489,  Jan    6,  191 1 

See  Fr.  Pat.  140,879  oi  1912;  ,l"   •'  •  1912,809.    T.  F  B 

Colouring    matters    containing    sulphur;     Bhu  .     A. 

Lttttringhaug,  II  von  Diesbach,  and  K.  Schwarz, 
Mannheim,  Assignoi  to  Badischi  Anilin  und  Soda 
Fabrik,  Ludwigsnafen  on  Rhine,  Germany.  0.8.  Pat. 
1,083,110,   Dec.  30,   1913. 

See  Fr.  Pat.  431,981  oi  1911  ;  this  J.,  1912,  22      l.  F.  B 

V.— FIBRES  ;     TEXTILES  ;    CELLULOSE  , 

PAPER. 

Acetylcellulosi    and   its  commercial  uses.     C.   P.  Schwt 
J.  Soc.  Dyers  and  Col.,    1911,  30,  13—15. 

Commkri  i  vli.v,  the  triacetate  of  cellulose  is  the  most 
important.  It  occurs  in  various  modifications,  according 
to  the  method  of  preparation,  differing  in  physical  and 
cheniieal  properties,  but  especially  in  regard  to  solvents. 
Dehydrating  agents,  for  example,  sulphuric,  pho  phoric, 
phenol,  Bulphonic  and  chloroacitic  acids  play  an  important 
part  in  the  preparation.  The  chief  commercial  prooe 
that  of  Eng.  Pat.  7346  of  1903  (.see  addition  to  Fr. 
Pat.  317,007  of  1901;  this  J.,  1903,  1015),  in  which 
cellulose  is  treated  with  equal  parts  of  acetic  acid  and 
acetic  anhydride  as  well  as  sulphuric  acid.  As  acetylation 
progresses  the  process  passes  successively  through  a  water- 
soluble,  a  water-insoluble,  an  alcohol-soluble,  and  finally 
an  alcohol-insoluble  stage,  and  is  stopped  at  the  point 
where  the  product  is  soluble  in  hot  alcohol.  The  product 
can  be  separated  by  precipitating  with  water,  and  is 
probably  a  hydrocellulose  derivative.  Another  method 
is  that  of  Merck  in  which  the  cellulose  is  lirst  treated  with 
glacial  acetic  and  benzenesulphonic  acid  and  subsequently 
with  a  solution  of  acetic  anhydride  in  benzene.  The 
product  is  soluble  in  methyl  formate.  Camphor  is  added 
to  the  ordinary  "triacetate"  with  the  same  object 
as  with  celluloid,  and  addition  of  naphthol  benzoate, 
thymol  and  salol  increases  this  effect.  Camphor  can  be 
replaced  for  some  purposes  by  m  thylacetanilide,  tri- 
chloroaniline,  etc.  '"  C'ellit  "  or  "  Cellon  "  (Ger.  Pat. 
238,348)  is  made  by  mixing  the  alcohol-solulile  acctjl- 
cellulose  with  camphor  in  the  presence  of  a  liquid  medium 
and  allowing  the  solvents  to  evaporate.  It  is  soluble 
in  alcohol  and  is  used  for  making  cinematograph  films, 
insulating  masses,  etc.  Non-inflammable  cotton  or  silk 
threads  made  from  it,  are  treated  with  soluble  acetates 
together  with  metallic  powders  to  produce  imitations 
of  gold  and  silver  threads.  Tbe  soluble  acetates  are  also 
applied  in  lacquering.  Another  application  is  in  the 
'•  sobdification "  of  Mcohol  by  adding  10  per  cent,  of 
acetylcellulose.  A  triacetate  soluble  in  alcohol  and 
acetic  acid  is  on  the  market  under  the  name  "  S.rieose  L.  ' 
It  is  employed  for  fixing  bronze  powder,  etc.,  on  textiles. 
either  alone  or  together  with  phenol  and  formaldeh; 
or  with  reaorcinol  (see  this  J..  1913.  422  and  1105). 
"Cellon."  which  is  used  for  balloon  coverings,  is 
absolutely  non-inflammable,  but  a  ptoduct  introduced 
recently,  "'Cellon  Emmillit."  is  quite  non-inflammable. 
In  the  discussion  it  was  stated  that  occtyleellulos.  did  I 
five  s.icb  good  results  as  albumin  in  printing  zin 
and  barium  sulphate,  but  this  might  be  due  to  insufficiently 
deep  engraving  of  the  rollers.  Artilieial  sdk  from 
ac  uleelfulosc  would  cost  altno,t  as  much  as  real  silk. 

— J.  B. 

Paner  sizes  ;    Report  on  commercial .     von  Possanncr. 

Chem-Zeit.,  1914,  38,  100. 
In  connection  with  a  series  of  comparative  experiments 
with  commercial  paper  sizes  instituted  by  the  Verein  der 
ZelUtof]  und  PapierChemiler,  the  author  has  anal- 
29  samples  submitted.  The  sizes  are  classified 
in  three  .-roups  :  rosin  sizes,  colloid  sizes  and  sizes  with 
loadiii".  Oi  these  samples,  28  had  an  alkaline  reaction 
and  l'was  acid:  the  solid  contents  ranged  from  30  to 
88  per  cent.  :     lo  samples  showed  solid  contents  between 
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30  and  40  per  cent.  The  percentage  of  rosin  ranged  from 
25  to  82  ;  that  of  organic  colloids  from  0-1  to  9-8  ;  that  of 
inorganio  colloids  from  0-2  to  3-4:  the  ash  from  2-3  to 
B-4  per  cent.  As  organic  colloids,  glue,  starch,  casein  and 
neutral  plant-mucilages  wire  encountered;  the  inorganic 
colloid  generally  found  was  water-glass.— -J.  F.  B. 

Gelatins;     Examination    of    commercial with    rtgard 

to  their  suitability  for  paper-making.     R.  W.  Sindall  and 
\V.  Bacon.     Analyst,  1914,  39,  20—27. 

The  examination  of  gelatin  for  use  in  the  sizing  of  paper 
comprises  determinations  of  ash,  chlorides,  moisture,  fat, 
tenacity  or  strength  of  jelly,  viscosity  of  solution,  sul- 
phurous acid  and  "chondrinogen."  When  the  ash  exceeds 
2  per  cent,  a  complete  analysis  is  desirable,  chiefly  with  a 
view  to  the  determination  of  aluminium  salts,  which  impart 
a  fictitious  value  to  the  stiffness  ot  the  jelly.  For  the 
determination  of  chlorides,  which  may  make  the  gelatin 
hygroscopic,  the  solution  is  hydrolysed  with  nitric  acid, 
filtered  and  precipitated  with  silver  nitrate.  The  clear 
liquid  is  siphoned  off  and  the  silver  chloride  dissolved  in 
ammonia  and  re-precipitated.  For  the  moisture,  5  grms. 
of  the  finely  rasped  sample  are  dried,  first  over  sulphuric 
acid,  after  which  the  particles  will  not  adhere  when 
heated  in  the  oven.  The  moisture  usually  ranges  from 
11  to  14  per  cent.  The  same  sample  is  digested  over- 
night with  dry  ether  and  then  extracted  in  a  Soxhlet 
apparatus  for  the  determination  of  the  fat  ;  re-extraction 
of  the  extract  is  desirable,  to  eliminate  small  quantities 
of  glue  substance  which  may  have  been  absorbed  by  the 
ether.  The  test  for  stiffness  of  jelly  must  be  made  at  a 
standard  temperature  (15c  C.)  on  a  5  per  cent,  solution 
which  has  set  for  6  hours.  The  authors  use  a  tube  with  a 
bulb  of  A  in.  diam.  at  the  end,  the  tube  being  loaded  with 
mercury  from  a  burette  until  it  sinks  through  the  jelly. 
The  viscosity  is  determined  from  a  50  c.c.  pipette  with  a 
hot-water  jacket ;  observations  are  made  on  a  25  per  cent, 
solution  of  gelatin  at  a  temperature  of  60°  C.  Gelatins 
which  show  a  maximum  stiffness  of  jelly  with  low  viscosity 
of  solution  are  considered  most  suitable  for  paper-making. 
Sulphurous  acid  is  determined  by  distillation  with  phos- 
phoric acid,  the  mixture  being  heated  first  in  a  water- 
bath  and  then  on  wire  gauze.  The  "  chondrinogen  "  test 
consists  in  heating  10  grms.  of  the  sample  with  200  c.c. 
of  5  per  cent,  nitric  acid  at  60°  C.  until  the  liquid  becomes 
bright,  collecting  and  weighing  the  insoluble  matter ; 
ihis  should  not  exceed  0-4  per  cent. — J.  F.  B. 

Decomposition    of   cellulose,    starch,    sugar    and    sulphite- 
cdlulose  lye  by  heat.     Bantlin.     See  II a. 

Utilisation   .  of     pine-apple     hi/products     in     Hawaii. 
See  XIXa. 

Patents. 

Flax  :    Process  of  retting .     W.  J.  Fernie,  Dromara, 

Ireland.     U.S.  Pat.  1.083,074,  Dec.  30,  1913. 

See  Fr.  Pat.  460,092  of  1913  ;   this  J.,  1914,  19.— 0.  B. 

Balloons  ;   Fabrics  for  spherical  and  dirigible .     B.  D. 

Porritt  and  North  British  Rubber  Co.,  Ltd.,  Edinburgh. 
Eng.  Pat.  1972,  January  24,  1913. 

The  impermeable  layer  of  rubber  spread  between  the 
outer  and  inner  fabric  of  the  balloon  material  is  protected 
from  the  action  of  light  by  dyeing  the  fabric,  or  preferably 
the  yarn  before  weaving,  with  a  resistant  red  or  yellow 
dyestuff  developed  from  a  reduction  product  (vat  dyestuff) 
or  else  with  a  dyestuff  of  the  alizarin  type  in  conjunction 
with  a  mordant. — J.  F.  B. 

Viscose  :    Manufacture  of  brilliant  filaments,  ribbons,  films 

and  the  like  from .     W.   P.   Thompson,  Liverpool. 

From  Vereinigte  Kunstseidefabriken  A.-G.,  Kelsterbach, 
Germany.     Eng.  Pat.  330,  Jan.  6,  1913. 

For  the  coagulation  of  filaments,  etc.,  from  viscose  a  pre- 
cipitating bath  consisting  of  formic  acid,  alone  or  in  con- 
junction with  salts,  is  employed.  A  cold  saturated 
solution  of  common  salt,  mixed  with  200  grms.  of  formic 
acid  per  litre  may  be  used.     Formic  acid  acts  not  only 


upon  the  saline  impurities  of  the  viscose  but  also  decom- 
poses the  xanthogenic  ester  in  a  manner  similar  to  the 
mineral  acids  but  more  gradually,  and  the  coagulated 
material  contains  very  little,  free  sulphur. — J.  F.  B. 

Paper    pulp  ;     Apparatus    for    the    preparation    of . 

J.  1 »  Rice,  Oakland,  Cal.,  U.S.A.  Eng.  Pat.  5595,  March 
0.   1913. 

The  apparatus  compiises  two  or  more  cylindrical 
'"  cookers  "  mounted  at  an  angle  of  45°  and  provided  with 
a  central  hollow  shaft  through  which  steam  is  introduced 
into  pipes  which  serve  both  for  heating  and  stirring  the 
charge  when  the  central  shaft  is  rotated,  the  lower  end  of 
this  shaft  being  connected  with  a  steam-trap.  The 
digested  material  discharged  from  the  bottom  of  the 
"  cooker  "  is  conveyed  by  means  of  a  screw  to  a  series 
of  squeezing  rolls  which  remove  the  liquid  and  deliver 
the  pulp  to  the  beating  engines.  The  liquid  draining 
through  the  screw  conveyor  and  squeezed  out  by  the 
rolL  is  pumped  to  a  steam-jacketed  evaporator  in  which 
it  is  concentrated  and  through  which  it  is  forced  by  means 
of  screw-convevors  until  it  emerges  in  a  semi-solid  form. 

-^J.  F.  B. 

Lignocellulose  and  the   like;    Apparatus  for  treating 

with  steam  and  hydrolysing  agents.  G.  H.  Tomlinson, 
Fullerton.  La.,  U.S.A.  Eng.  Pat.  30,073,  Dec.  31,  1912. 
Under  Int.  Con  v.,  Jan.  29,  1912. 

See  U.S.  Pat.  l,032,449of  1912  ;  this  J.,1912, 832.— T.F.B. 

Wood  or  like  material;  Treatment  of and  the  produc- 
tion of  useful  products  therefrom.  F.  R.  von  Walther, 
Dresden,  Saxonv.  Eng.  Pat.  304,  Jan.  4,  1913.  Under 
Int.  Conv.,  Jan.  6,  1912. 

See  Ger.  Pat.  258,180  of  1912  ;  this  J.,  1913,  597.— T.F.B. 

Filaments   and  films  from    viscose  ;    Production    of . 

F.  Steimmia.  Hannover.  Germany.  Eng.  Pat.  11,104, 
May  10,  1913.     Under  Int.  Conv.,  Feb.  15,  1913. 

See  Fr.  Pat.  458,979  of  1913  ;  this  J.,  1913,  1153.— T.F.B. 

Cellulose  ;    Process  for  preparing  solutions  of -and  for 

the  production  of  cellulose  products  from  such  solutions. 
E.  Berl,  Tubize,  Belgium.  U.S.  Pat.  1,082.490,  Dec.  30, 
1913. 

See  Ger.  Pat.  259,248  of  1912  ;  this  J.,  1913,  653.— T.F.B. 

Carbohydrate    esters    [nitrocellulose];     Dissolved and 

process  of  making  the  satne.  W.  S.  Weedon,  Assignor 
to  E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilmington, 
Del.     U.S.  Pat.  1,082,573,  Dec.  30,  1913. 

See  Ft.  Pat.  449,607  of  1912  ;  this  J.,  1913,  509.— T.  F.  B. 

Papers  :  Process  for  the  manufacture  of  mottled  and  pat- 
terned  .     B.  Zamowiecki,  Berlin.     Eng.  Pat.  3887, 

Feb.   14,  1913.     Under  Int.  Conv.,  Feb.   14,  1912. 

See  Fr.  Pat.  454,217  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 

Bleaching  fibres  for  the  manufacture  of  paper  ;   Process  of 

.     A.  Lannove,  Genval,  Belgium.     Eng.  Pat.  7872, 

April  3,  1913.     Under  Int.  Conv.,  Feb.  18,  1913. 

See  Ft.  Pat.  457,006  of  1913  ;  this  J.,  1913, 1063.— T.  F.  B. 

Paper     pulp;      Method     of    preparing .     Grinding, 

pulping,  and  pulverising  machine.  H.  Jai 
(Jarstang.  U.S.  Pats.  1,083,102  and  1,083.213.  D 
1913. 

See  Eng.  Pats.  25.051  of  1910  and  6019  of  1911  ;   this  J., 

1912,  225.— T.  F.  B. 

>    Regeneration    of    sulphides    of    alkalis    or    alkaline-* 
(from   polysulphides].     Eng.    Pat.    29,711.     See    VII. 

Insulating  mate  rial  [from  paper  pulp].     U.S.  Pat.  1,083,755 
See  XI. 
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Treating   wasU    m«J   and  like    animal  fibrous   wastt   for 
lotion   ii.i  a   urn n an    or  fertiliser,      Eng.    Pat.   2982. 

-       Ml 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  J 
FINISHING. 

»   ../  ofidd   '»>/ .      M.    Fort    and 

L  I..  Lloyd.     J.  Soc.  Dyers  and  Col.,  101 1.  30.  .">— 12. 

Wool  was  treated  with  acid  oi  diffen  nl  di  gret  -  of  concen- 
tration  at    water-bath    temperature    under   comparative 
1 1' n>ii-.     After  rinsing  with  cold  water  the  acid  bathe 
titrated  and  the  amount  absorbed  by  the  wool  esti- 
.ni.ii. ,1    by    difference.     The    wool    was    then    repeatedly 
tcted  with  li« >t  water  until  no  more  acid  was  removed 
and  the  amount  of  acid  permanently  retained  by  the  wool 
after  hot   extraction  found   by  titration  and  difference. 
se  quantities — percentage  of  acid  absorbed  and  per- 
i  acid   permanently  retained— were  plotted  on 
turves  against   the  percentage  concentration  of  the  acid 
employed.     The  curves  for  live  different  acids — sulphuric, 
hydrochloric,  oxalic,  formic  and  acetic — all  resembled  one 
ther  :   after  a  sharp  rise  the  curve  settled  down  to  an 
approximately  horizontal  undulating  line.     The  nodes  and 
depressions  in  this  undulating  line  appear  to  have  chemical 
significance,  for,  taking  a  line  through  the  nodes  at  the 
maximum  point   in   the  curve  for  acid  permanently  re- 
I.  the  percentages  of  the  different  acids  were  found  to 
roughly  in  the  ratio  of  their  molecular  weights,  the 
formic  :  acetic  ai  id  ratio  only  being  abnormal  (i.e.,  51  :  47 
instead  of  4t>  :  tit)).     This  abnormality  was,  however,  con- 
tinued by  experiments  on  another  wool,  merino  sliver,  a 
iny  flannel  having  been  used  in  the  iirst  experiments. 
In  these  second  experiments  twice  as  much  sulphuric  acid 
was  permanently  retained  as  in  the  Iirst  experiments  with 
■titrations  up  to  7  per  cent.,  after  which  point,  how- 
"Ver.   the   quantities    attain    become    normal.     These    two 
Its  may  be  represented  by  the  formation  of  the  two 
additive  salts,  \V.(H.SO,)j  and  W.(H,S0,).     Also  in  the 
corvee  for  absorbed  acid,  when  lines  were  taken  through 
:lv    corresponding  nodes  on  the  curves  of  the  five  acids, 
tios  of  percentage  acid  absorbed  were  very  close  to 
the  molecular  weight  ratios  of  the  acids.     It  is  concluded 
that  additive  salt  formation   between  the  wool  and  the 
eurred. — J.  B. 

Indigo  on  woollen   cloths  :    The    testing  of .     J.   Soc. 

Dyers  and  Col.,  1914,  30,  15—21. 

The  report  of  a  joint  conference  of  the  Soc.  of  Dyers  and 

Colouriste  and  of  the  Textile  Institute  on  the  report  on 

[testing  of  Indigo  on  Woollen  Cloth"  (see  this  J., 

1913,  823).     According  to  .1.   Hiibner  difficulties  in  the 

u-e  of  the  tintometer  could  be  overcome  by  using  artificial 

light,  e.g.,  the  Gardner- Duf ton  lamp.     In  reply  to  other 

points,  the  authors   emphasised   the   value   of   the   older 

is   a  preliminary  to  valuation   by  the  new 

hods.     Basic   dyestuffs,    for   instance,   would   be   dis- 

red  by  preliminary  treatment  with  alcohol  or  dilute 

I.     The  dyestuff  thus  stripped  would  be  estimated  by 

difference    in    the    tintometer,    or    by   identification    and 

-  on  wool  against  a  standard  of  the  same  dyestuff. 

r  vat  dyestuffs  occurring  along  with  indigo  would  be 

mated  as  indigo,  but  as  those  likely  to  be  found  on 

J  were  of  the  indigo  class  their  use  would  not  con- 

itc  a  fraud.     Separation  of  indigo  from  the  other  vat 

i    b     effected   if   necessary   by  extracting   and 

-ulphonating.   when   indigo   alone   was   sulphonated   and 

I  be  titrated.     G.  H.  Frank  doubted  if  indirubin  was 

md  on  dyeings  from  natural  indigo,  and  said  both 

r.i\  and  synthetic  indigo  had  been  tested  bv  the  new 

methods. — J.  B. 

solutions   for    printing  ;     Improving    the    keeping 

qualities  of .     E.  Justin-Mueller.     Sealed  note  No. 

lated  Sept.  30,   1902,  Soc.  Ind.  de  Rouen.     Rex-. 
Hat.  Col.,  1914,  18.  4. 

'ocrle  salts  of  the  diazo  compounds  are  formed  with  zinc 
r  stannic  chloride,  naphthalene-su'.phone-sulphonic  acids 


and   pii  III      ■ 

preferred  to  .-odium  acetate .     J.  B. 

Acetyleellulosi  and  its  i  Schwabe.    8u  \. 

I'm  ! 

Dyeing  ana  treating  luhli   materials  and  fibres; 

Ilium  or  ci/luidir  for .     J.,  T.,  and    E.    I 

Bury.     Eng.  Pat.  436,  Jan.  7,  1913. 

\  lot  wai  p  bi  am  const  rui  ti  ''  ''> 

sheet  of  indifferent  metal 

by  rings  ;;i  ,i  havii  g  flanges  at  the  ends  which  will  d 
a  liquid-tight  joint  in  the  dyeing  machini       Ob    i  i  d  "I 
the    beam   may    be  closed.-    J.  B. 

Dyeing,    bleaching  or   likt    treatment  • 

J.,   T.,   and    K.    Brandwood,    Btny.     Eng.    Pat.    551, 

Jan.  8,  1913. 
An  apparatus  of  the  kier  type  for  treating  warps  on  the 
beam  at  a  pressure  higher  than  atmospborii  pres  cue.  The 
w  ar|  I™  am*  are  perforated,  have  the  top  end  closed  and  arc 
pressed  down  vertically  on  a  plate  containing  holes  with 
which  the  open  ends  of  the  beams  make  liquor-tight 
joints.  The  machine  has  the  usual  circulation  pump  and 
is  also  fitted  with  means  for  circulating  air  through  the 
beams. — J.  B. 

Textile  materials  [cops]  ;  Qaseoui  and  lih  treatment  of- . 

J.,   T.,   and    E.    Brandwood,    Bury.     Eng.    Pat.    1702, 

Jan.  22,  1913. 
The  plate  containing  the  spindles  is  held  in  a  suitable 
frame  over  which  descends  a  bell-shaped  cover  actuated 
by  a  compressed  air  piston,  the  cover  making  a  tight  joint 
with  the  plate.  The  piston  is  hollow  ai  d  Ihn  ugh  it  com- 
pressed air  is  admitti  d  ai  high  pressure  and  in  tare.,  volume 
so  that  the  material  is  very  thoroughly  penetrated  and 
regular  oxidation  ensured. — J.  B. 

[Dyeing]   Treating    textile    fibres    with    liquids  and  gases; 

Apparatus  for .     J.,  T.,  and  E.  Brandwood,  Bury. 

Eng.  Pat.  5280,  March  3,  1913. 
A  cop-dyeing  machine  allowing  of  the  treatment  of  the 
material  subsequent  to  dyeing,  with  air  or  gases  under 
pressure,  consists  of  a  closed  kier  across  which  is  fixed  the 
plate  holding  the  spindles  with  sufficient  -pace  below  it 
in  the  interior  of  the  kier  to  hold  all  the  dye  liquor.  The 
cops  Wing  impregnated  and  the  liquor  being  all  at  the 
bottom  of  the  kier,  air  is  admitted  under  pressure  above 
the  plate  containing  the  cops  and  makes  its  .  xit  1«  low 
the  plate  and  above  the  level  of  the  liquor  in  the  kier. 
The  kier  has  the  usual  circulating  apparatus.— J.  B. 

Impregnating    and    coating    fabrics,    cords,    cables,    tic; 

Apparatus  for .     L.   P.   Uestribats,  Trenton,   N.J., 

L  A.A.     Eng.  Pat.  20,103,  Sept.  5,  1913. 

A  bou.  of  the  material  is  placed  inside  a  vacuum  drum 

from   which    it    passes    into   the    trough   containing    the 

imprecnatini:  liquid  through  a  slot  in  open  communication 

!    with  the  interior  of  the  drum,  and  thence  to  a  suitable 

I    dr.ver.     The  interior  of  the  drum  is  fitted  with  heating 

j    pipes. — J.  B- 

Dyeing  [furs]  ;  Process  of .     C.  Golds.,  in,  New  Fork. 

U.S.  Pat.  1,082,627,  Dec.  30,  1913. 

I    AFTER  immersion  for  24  hours  in  ferrous  sulphate  solution 
i    at  lO9"  F  (39c  C.)thc  furs  arc  drained  for  24  hours  and  tnen 
imm'rsed  for  12  hours  at  the  same  temperature  m  the  dye- 
liquor,  after  which  the  temperature  of  the  latter  is  lowered 
,    to  100:  F.  C!.s:  C.)  and  the  dyeing  continued  for  12  hours 
'    longer,  the  furs   being  finally  dried.     The  dye  -liquor  is 
made  bv  boiling  ground  and  roasted  nut-galls  in  water 
■    for  i  hour,  subsequent  ly  boiling  with  sumac  and  afterwards 
cooling  and  adcing  a  little  lime  water.— -3.  B. 
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[Feb.  16,  1914. 


Dyeing  or  impregnation  of  materials  or  substances.  F.  R. 
v"  Walther,  Dresden,  Saxony.  Eng.  Pat.  305,  Jan.  4, 
1913.     Under  Int.  Conv.,  Jan.  6,  101:2. 

See  Fr.  Pat.  452,583  of  1912  ;  this  J.,  1913,  653.— T.  F.  B. 

Dyeing  and  otherwise  treating  hanks  of  woollen  and  other 

yarns;      Machines    for- J.     Decock,     Tourcoing, 

Franco.     Eng.  Pat.  8336,  April  9,  1913. 

See  Addition  of  March   15.   1913.  to  Fr.  Pat.  442,713  of 

1912:  tliis  J.,   1913,   1007.- T.  F.  B. 

Colouring    fabrics;      Method    of and    appaialus    for 

carrying  out  the  said  method.  J.  Rousseau.  Sedan, 
France.  Eng.  Pat.  9200.  April  19,  1913.  Under  Int. 
Conv.,  April  26,  1912. 

See  Fr.  Pat.  443,310  of  1912  ;  this  J..  2912.  102S.— T.  F.  B 

Textile  miteriah  :  Apparatus  tor  treating with  liquids. 

C.  W.  Fulton,  Paisley.  U.S.  Pat.  1.083,360,  Jan  6, 
1914. 


See  Eng.  Pits.  26.893  and  26,894  of  1911  ;  this  J., 
1121.— T.  F.  B. 
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VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Ammonia  production  in  the  United  Kingdom  in  1913. 
Bradburv  and  Hirsch.  Liverpool.  January,  1914. 
[T.R.] 

Production*  of  ammonia,  calculated  into  sulphate  (in- 
cluding that  used  in  the  manufacture  of  ammonia  soda 
and  for  other  chemical  purposes),  from  all  sources  in  the 
United  Kingdom  during  1913,  is  estimated  at  420,000 
tons,  viz.  : — 


1912. 

1913. 

Gas  works    

Iron  works   

Shale  works  

tons. 

172,000 

17,000 

62,000 

137,000 

tons. 

182,000 

19,000 

62,000 

Coke    and    carbonising   works    and    pro- 
ducer gas   

157,000 

388,000 

420,000 

Of  this  quantitv  it  is  estimated  that  England  contributed 
292,000  tons,  Scotland  125,000  tons,  and  Ireland  3,000 
tons.  The  exports  during  1913  amounted  to  325,000  tons 
and  the  home  consumption  to  97,000  tons,  leaving  a  stock 
of  20,000  tons  to  carry  forward  to  1914. 

Pyrites  ;    Noripegian  and  Spanish ,  as  raw  material  in 

the    sulphuric    acid    manufacture.     P.     W.     Uhlmann. 
Chem.-Zeit.,  1914,  38,  59—60. 

Tub  author  controverts  the  views  of  Keppeler  (Chem.- 
Zeit.,  1913,  37,  1219)  upon  the  respective  merits  of  the 
two  kinds  of  pyrites  and  states  that  the  Norwegian  pro- 
duct is  generally  preferable  :  under  similar  conditions  it 
lias  an  effective  sulphur  content  of  about  7  per  cent, 
more  than  the  Spanish  product.  For  the  manufacture  of 
an  acid  containing  little  arsenic  it  certainly  has  the  advan- 
tage in  the  chamber-process  and  probably  also  in  the 
contact -process. — J.  R. 

Pyrites  ;   Determination  of  carton  in  bituminous .     R. 

Lepsoe.     Tids.    for    Kemi,    Farmaci    og    Terapi,    1913, 
No.  24.     Apoth.-Zeit.,  1914,  29,  69. 

A  mixture  of  0-5  grm.  of  the  finely  powdered  pyrites  and 
10  grms.  of  sodium  peroxide  is  melted  over  a  small  flame 
in  a  Ledebur  porcelain  crucible  for  15  minutes.  When 
«old,  the  melt  is  covered  with  water,  transferred  to 
a  small  flask  and  treated  with  hydrochloric  acid.  The 
flask  is  heated   and  the  carbon  dioxide  evolved  absorbed 


by  a  solution  of  barium  hydroxide,  the  precipitated  barium 
carbonate  being  filtered  otf  and  weighed. — F.  Shdn. 


|    Potassium  chloride  manufacture  by  the  continuous  method. 
E.  Kriigcr.     Chem.-Zeit,,  1914,  38,  60—61,  74—76. 

Descriptions  arc  given  of  lixiviating  and  crystallising 
plant  of  a  continuous  type  now  available  for  the  treatment 
of  salt  deposits  containing  potassium  chloride  (carnallite, 
etc.).— F.  Sodn. 


Kelps    [of    Alaskan    coast] ;     Composition    of    yiant . 

A.  R.  Merz.     J.  Ind.  Eng.  Chem.,  1914,  6.  19—20. 

Analyses  of  samples  collected  from  the  Alaskan  coast 
showed  that  the  Nereocystis  of  Alaskan  waters  was,  in 
regard  to  potash-content  (12-74 — 30-12  per  cent.  KjO), 
as  important  an  economic  source  of  potassium  salts  as 
that  of  the  more  southern  waters  (this  J.,  1912,  227). 
The  Macrocystis  contained  a  somewhat  lower  (6-92 — 22-48 
per  cent.)  and  the  Alaria  a  decidedly'  lower  peroentaL'? 
of  potash  (2-27 — 13-07  per  cent.)  than  the  Nereocystis,  and 
the  sea-weeds  Fucus  and  Porphyra  (about  3-5  and  7-3 
per  cent.  K20  respectively)  were  valueless  as  sources 
of  potash.  The  potash  content  and  the  proportion  of 
total  soluble  salts  were  invariably  larger  in  the  stems 
than  in  the  leaves  of  the  same  plant,  whilst  the  reverse 
was  the  case- in  regard  to  the  content  of  ash  and  of  nitrogen 
as  is  shown  in  the  following  table  :• — ■ 


Total 

No. 

Name  of 
plant. 

Part  of 
plant. 

K20. 

soluble 
salts. 

Ash. 

X. 

per  cent. 

per  cent. 

per  cent. 

per  cent 

1. 

Macrocystis 

Stem 

18-28 

36-78 

2-36 

051 

Leaves 

9-90 

25-94 

3-88 

0-84 

2. 

Xereocystis 

Stem 

28-26 

52-88 

3-60 

1-06 

Leaves 

15-44 

39-40 

4-34 

2-27 

3. 

Nereocystis 

Stem 

24-69 

56-40 

3-10 

1-15 

Leaves 

14-78 

38-44 

4-30 

2-02 

4. 

Xereocystis 

Stem 

23-88 

49-44 

10-66 

1-53 

Leaves 

12-74 

34-38 

5-12 

2-87 

5. 

Xereocystis 

Stem 

30-12 

63-74 

2-76 

1-07 

Leaves 

15-12 

40-10 

4-34 

306 

6. 

Xereocvstls 

Stem 

27-02 

58-86 

3-22 

0-81 

Leaves 

19-63 

47-26 

3-46 

1-04 

7. 

Xereocystis 

Stem 

28-76 

64-44 

2-90 

0-59 

Leaves 

16-74 

42-74 

5-66 

1-52 

8. 

Xereocystis 

Stem 

24-80 

53-54 

3-68 

0-98 

Leaves 

17-67 

44-40 

4-98 

2-01 

-A.  S. 


Pure  substances ;    Utilisation  of  diffusion  processes  in  the 

preparation  of .    J.  Johnston.    J.  Amer.  Chem.  Soc., 

1914,  36,  16—19. 

Sparingly  soluble  substances  can  be  precipitated  in  a 
state  of  great  purity  by  allowing  the  reacting  materials 
to  come  slowly  into  contact  with  each  other  as  the  result 
of  diffusion.  For  example  a  large  vessel  Is  rilled  with 
water,  or  a  saturated  solution  of  the  substance  to  be 
prepared,  or  a  solution  containing  some  foreign  substance 
which  increases  the  solubility  of  the  substance  to  be 
prepared,  but  does  not  separate  with  it  a3  a  double 
salt.  Two  small  dishes  containing  the  reacting  substances 
are  placed  at  opposite  sides  of  the  large  vessel.  Or  a 
vessel  containing  the  main  bulk  of  liquid,  covereef  with 
a  layer  of  paraffin  to  prevent  evaporation,  may  be 
placed  inside  a  steam  bath,  and  the  reacting  solutions 
allowed  to  flow  slowly  in  through  siphons  from  flasks 
disposed  above  :  the  air-inlet  tubes  of  the  flasks  are 
drawn  out  to  very  fine  capillaries  to  ensure  a  very  slow 
flow  of  the  solutions  through  the  siphons.  Hexagonal 
prisms  of  calcium  hydroxide,  2 — 3  mm.  long  by  1  mm.  thick, 
were  prepared  in  this  way  from  calcium  chloride  and 
sodium  hydroxide  at  the  ordinary  temperature  and 
crystals  of  barium  sulphate,  1 — 2  mm.  long,  and  free 
from  retained  material,  were  prepared  at  100°  0.  (Com- 
pire  Dreaper,  this  J.,  1913,  678.)— A.  S. 
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OoUoidal  ferrio  hydraxidi  .    New  method  jor  the  preparation 

oj .    T.  Cohen.    J.   Amor.  Chom.  Boo.,   1914,  36. 

19—23. 

A  itKi>  oolloida]  solution  of  ferrio  hydroxide  is  produced 
if  »  oonoentrated  solution  of  ferrio  nitrate  be  boiled  for 
■  iderable  time,  but  on  oooling,  the  red  oolour  dis- 
appears, probably  owing  t"  the  aetion  on  the  hydroxide 
•  •I   the  ;   produoed   by  hydrolysis  "f  the  ferrio 

nitrate.  If  a  metal  (ooppor,  iron,  zinc),  preferably  finely 
divided,  be  added,  this  combines  with  the  liberated  nitric 

laid,  and  the  colloidal  solution  persists  even  on  i ling. 

-  A.  8. 


Mercury-copper  compounds  .    Basic 
ohim,  iUL,  1913,  43.  II., 


70S 


T'..  Finzi, 
-712. 


Gaz 


Yki.lou  mercuric  oxide  was  added  in  small  portions  to 
H  boiling,  nearly  saturated  solution  of  copper  nitrate. 
On  filtering  and  allowing  to  cool,  blue  crystals  separated 
oontaining  water  of  orystallisation  whioh  was  evolved  at 
100°  C.  The  crystals  were  insoluble  in,  but  rapidly 
decomposed  by,  water,  with  separation  of  mercuric  oxide. 
When  treated  with  caustic  potash  they  became  green,  but 
n  it  her  cupric  hydroxide  nor  mercuric  oxide  separated. 
Ammonia  decomposed  the  blue  substanoe  with  formation 
of  a  ouprammonium  compound  and  white  mercuriammo- 
nium  nitrate.  The  blue  compound  had  the  composition, 
Co(NO,)„HgO,3HtO.  Compounds  containing  mercury 
pared  in  a  similar  manner  from  cupric  chloride 
.t:i.i  copper-potassium  sulphate  but  not  in  sufficient 
quantity  for  analysis.      (Sec  also  this  J.,  1912,  20.) — A.  S. 

Bromine ;     Apparatus    jor    the    production    oj .     K. 

Kuhicrschky.     Chcm.  Apparatur,     1914,     1,     2 — 5. 

At  the  present  time  two. thirds  of  the  world's  total  con- 
sumption of  bromind  (about  1,500,000  kilos.)  are  produced 
in    Germany,    mainly   from   the    final   liquors   from   the 
manufacture  of  potash  salts,  the  bromine  being  liberated 
by  means  of  chlorine,  distilled  over  with  steam,  and  the 
i  rude      product      thus     ob- 
tained, containing  about   3 
per    cent.    CI,    purified    by 
treatment    with     iron    bro- 
mide  or    calcium    bromide 
followed   by  a  second    dis- 
tillation.     The  author  des- 
i  ribes,  with  illustrations,  an 
illation      whereby     the 
hromine    may  be    obtained 
continuously    by   a  system 
"f    distillation    and  "  frac- 
tionation   in     column    ap- 
paratus, 9(1—95    per    cent. 
ol      the      bromine       being 
ered  with  a  minimum 
unption        of       steam, 
chlorine   and   labour.     The 
preheated  liquor  flows  down 
through  a   tower  of  sand 
.    granite,    or    volvic 
at  the bottom<  f  which 
is    supplied,    and  at 
*   short     distance     higher, 
'  hlorine.      To    prevent    the 
heavy      bromine     vapours 
from  descending  the  tower, 
the    latter    is    divided    into 
eight  compartments   (Gcr.  Pat.   194,567).    provided   with 
Lunge-Rohrmann     plates  and  connecting  tubes  as  shown 
the  figure.     The  vapours  from  the   upper   end   of   the 
pass    to     a     condenser ;     the     condensed     liquid 
•    of    crude    bromine    surmounted    bv   a    layer    of 
an   aqueous    solution    of    chlorine    and    bromine. 'which 
is   returned   to   the    tower.      The   erode    bromine 
to    a     rectifying    column     (Ger.     Pat.      174.848; 
tms    .).,    1907.     824).     in     which     it     flows    downwards 
in     contact     with     an     ascending    current     of     bromine 
vajxHir.  and   is  thus  freed  -from  chlorine.     The  vapours 
from  the  rectifying  column  pass  through  a  condenser,  the 
condensed  portion,  mainly  bromine,  flowing  back  to  the 


column,  wl.ii  t  ih,  unoondensed  portion,  mainly  chlorine- 
i-  led  to  the  upper  pan  •  t  the  main  tower,  where  il  oomes 
in  contact  with  the  fresh  liquor.  It  .  itated  that  with 
dwm  "f  700  700  nun.  oross-seotion,  up  to  5  ob. 
metres  of  the  liquor  pei  houi  can  be  treated.     A.  8. 

Hydrogen  peroxifU  :    Displacement  of  acidt  [from  soft*]  by. 

.     J.    Bperber.     Schweiz.    Wooh.    Chem.    Pharm. 

1914,  6.      Apoth.-Zeit.,  1914,  29.  69.     (See  a]  o  this  .1 
1913,  486.) 

When  a  oonoentrated  solution  of  hydrogen  peroxide 
(perhydrol)  isallowi  dto  act  upon  call  ium  bromide,  oxygi  n 
and    hydrobromic    acid    arc   evolved    but    no    bromine. 

('allium  chloride  behaves  in  a  similar  maim.  i.  Calcium 
fluoride  gives  rise  to  hydrofluoric  and  at  the  ordinary 
temperature,  and  at  higher  temperatures  oxyg  in  is  evolvi  d 
as  well.  Tic-  reaction  with  iodides  is  praeticallj  ,  xplosive 
at  the  ordinary  temperatures,  and  free  iodine  is  evolved/2 
even  when  the  reaction  is  moderated  by  cooling  with  a 
freezing  mixture. — K.  Shun. 

'/Zirconium    chloride;     Compound/!    oj with     pyridine. 

E.  Chauvenet.  Comptes  rend.,  1914,  158,  128  -  130, 
Besides  the  compound  ZrCl«,2CsH6N,  described  by. 
Matthews  (.1.  Amor.  (hem.  Soc,  1898,  20,  815),  another 
exists.  ZrCl.^CsHjjX,  in  prismatic,  strongly  polarising 
crystals,  obtained  by  evaporation  of  a  solution  of  zir- 
conium chlorido  in  pyridine,  saturated  at  19  ( '.  It  is 
very  unstable,  and  is  quickly  decomposed  by  water.  The 
molecular  heats  of  formation  of  the  two  compounds  were 
determined  as  54  cals.  and  7(1  cals.  respectively. J.  T.  D. 

Arsenic;     Melting-point  oj .     R.   Goubau.     Comptes 

rend.,  1914,  158,  121—122.     (Sec  also  Jolibois,  this  J., 
1911,  893.) 

A  25  c.r.  capacity  bulb  tube  of  quartz  was  rilled  to  the 
neck  with  metallic  arsenic,  and  a  tube  containing  the 
wires  of  a  thermo-couple  inserted  into  it.  On  heating 
the  bulb  slowly  in  a  large  crucible  filled  with  sand,  the 
arsenic  which  volatilised  formed  an  air-tight  plug  in  the 
neck.  The  curve  of  rising  temperature  showed  that 
fusion  occurred  at  817°  C.  At  900°  C.  the  pressure  burst 
the  flask.  After  solidification  the  ingot  of  arsenic  con- 
sisted of  a  series  of  crystalline  plates.— J.  T.  D. 

Patents. 

Fuming  sulphuric  add  or  oleum  ;   Apparatus  jor  the  tnanu- 

jacture    oj  ■ .     T.    L.    Briggs,    Flushing,    N.Y.,    and 

H.  F.  Merriam,  Summit,  N.J.,  Assignors  to  General. 
Chemical  Co.,  New  York.  U.S.  Pat.  1,082,301,  Dec.  23, 
1913. 

An  apparatus  for  converting  sulphuric  acid  and  sulphuric 
anhydride  into  oleum  consists  of  a  tower,  through  which 
the  materials  are  passec',  fitted  with  a  gas  inlet  and  an 
oleum  outlet  at  the  bottom,  and  an  air  outlet  at  the  top. 
The  tower  is  filled  with  a  packing  material  to  about  the 
height  of  the  air  outlet,  the  acid  is  supplied  by  means  of 
a  distributor,  and  means  are  provided  for  cooling  the 
tower  from  the  outside,  the  proportions  of  the  apparatus 
being  such  that  there  is  one  square  inch  of  lateral  cooling 
surface  for  every  three  cubic  inches  of  effective  tower 
space. — O.  R. 

Sulphur  jrom  metallic  -ulphides  [other  than  iron  pyrites]; 

Process  for  the   extraction  oj .     W.    A.    Hall,   New 

York.     Eng.  Pat.  26,595.  Sept.  11,  1912. 

Sulphides  of  zinc,  copper,  or  lead,  are  agitated  in  a  suitable- 
furnace  and  subjected  to  the  action  of  a  reducing  flame 
and  a  small  quantity  of  steam  ;  the  latter,  whilst  insuffi- 
cient to  decompose  the  sulphide  appreciably,  prevents  the 
|  formation  of  sulphur  dioxide  and  carbon  oxysulphide. 
Sulphur  distils  off,  metallic  oxide  and  hydrogen  sulphide 
are  formed,  and  the  latter  combines  with  the  6ulphur 
dioxide  which  is  present,  to  form  a  further  quantity  oi 
sulphur,  so  that  the  issuing  gases  are  practically  free  from 
sulphur  dioxide. — O.  R. 
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Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMKNTS. 


[Feb.  10,  1914. 


Sulphides   of  the   alkalis   or   alkaline   earths    [from   poly- 

sulphides'];      Regeneration     of. .     L.     P.     Wilson, 

Coventry.     Eng.  Pat.  29,711.  Dec.  24.  1912. 

Soluble  polysulphidea  are  converted  into  sulphides  by 
treatment  with  an  alkali  or  alkaline-earth  hydroxide  and 
a  reducing  agent,  such  as  glucose,  starch,  or  dextrin.  The 
process  is  particularly  suitable  for  the  treatment  of  poly- 
sulphides  obtained  in  desulphurising  viscose  artificial  silk, 
or  in  the  denitration  of  nitrocellulose. — 0.  R. 


Alkali  chromate  solutions  ;  Process  of  making- .     J-  H. 

Payne,  Yorktown,  Va..  Assignor  to  F.  E.  Gignoux,  Cape 
Elizabeth,  He.     U.S.  Pat.  1.081,625.  Dec.  16,  1913. 

A  wet  mixture  of  chrome  iron  ore,  lime,  and  sodium 
carbonate,  is  passed  down  an  inclined,  rotary  cylinder, 
against  a  counter-current  of  oxidising  gases,  heated  to  a 
temperature  which  causes  incipient  fusion,  and  the  result- 
ing porous  nodules  are  leached  with  water. — 0.  R. 

Citrate  of  lime  ;    Manufacture  of .     L.  Rose  and  Co., 

Ltd.,  and  H.  G.  Rose,  London.     Eng.  Pat.  4C60,  Feb.  17, 
1913. 

Lime  or  lemon  juice  is  neutralised  by  chalk  or  whiting, 
sufficient  of  the  mother  liquor  is  withdrawn  to  leave  the 
deposited  calcium  citrate  in  the  form  of  a  thick  cream, 
and  a  thin,  uniform  layer  of  the  latter  is  passed,  whilst  still 
hot,  between  the  adjacent  peripheries  of  a  pair  of  heated 
cylinders,  which  are  rotating  in  opposite  directions.  The 
cylinders  may  be  suitably  heated  to  about  280°  F.  (127°  C.) 
by  means  of  steam  at  a  pressure  of  30 — 40  lb.,  and  the 
dried  citrate  is  removed  from  the  cylinders  in  the  form  of 
a  fine  powder  by  means  of  two  stripping  knives,  and 
deposited  in  a  settling  cone  by  means  of  an  exhaust  fan. 
A  small  quantity  of  a  binding  material,  such  as  gelatin. 
may  be  added  to  the  liquid  before  evaporation,  and  the 
citrate  is  then  ohtained  in  the  form  of  thin,  moist  sheets, 
which  become  quite  dry  on  cooling. — O.  R. 


Alkali  peroxides  ;    Process  and  apparatus  for  the   manu- 
facture of .     E.   Marguet,    Valence,    France.     Eng. 

Pat.  11,  174.  May  13,  1913.    Under  Int.  Conv.,  April  22, 
1913. 

A  horizontal  iron  furnace,  1,  disposed  inside  a  brick 
chamber,  is  heated  by  means  of  an  electric  resistance,  2, 
and  contains  a  circular,  aluminium  "  boat,"  3,  which  carries 
the  alkali  metal  and  is  separated  from  the  lower  wall  of 


the  furnace  by  a  space  as  shown.  A  discharging  trap,  5, 
is  fixed  to  a  plug,  6,  which  slides  inside  a  discharging  tube. 
7,  and  is  held  in  place  by  a  suitable  tightening  device.  The 
roof  of  the  furnace  is  traversed  by  a  solid  aluminium  shaft, 
9.  which  is  free  to  move  up  and  down  inside,  but  can  only 
rotate  in  conjunction  with  the  hollow  shaft,  10.  The 
vertical  movement  is  produced  by  means  of  levers  and  the 
rotation  by  means  of  pulleys  and  worm  drives.  Tho 
shaft,  9,  carries  at  its  lower  end  a  double  aluminium 
scraper,  22  and  23,  two  arms  of  22  being  straight,  and 
two  arms  of  23  being  curved.  Two  aluminium  plates, 
24  and  30,  provided  with  a  large  number  of  teeth,  26  and 
31  respectively,  are  bolted  on  to  the  lower  part  of  the 
hollow  shaft.  10.  and  the  combination  of  the  two  shafts, 
the  two  toothed  plates,  and  the  double  scraper,  constitutes 
a  device  for  subdividing  the  peroxide  in  the  course  of 
formation,  stirring  the  contents  of  the  boat,  scraping  and 
trimming  the  boat,  and  discharging  the  finished  product, 
all  with  the  exclusion  of  air.  The  air  necessary  for  oxida- 
tion is  supplied  from  a  collector,  32,  controlled  by  a  valve, 
33,  traverses  a  metal  chamber,  35,  which  is  furnished  with 
baffle  plates,  44,  and  is  strongly  heated  by  circulating 
around  pipes,  36,  which  serve  for  the  discharge  of  the 
exhaust  gases. — O.  R. 

Caustic    alkali    solutions;     Treatment    of containing 

sulphates,  from  the  decomposition  of  natural  rocks.     C'hem. 
I        Fabr.     Rhenania    and    A.    Messerschmitt.     Ger.    Pat. 
268,282,  March  7,  1912. 

'  The  sulphates  are  separated  partly  as  potassium  sulphate 
and  partly  as  a  double  potassium  sodium  sulj  hate  by 
concentration  and  suitable  cooling. — A.  S. 

j   Calcium-magnesium,  carbonate  ;  Production  of  a.  voluminous 

form    of .     Lipsia,    Chemische    Fabrik.     Gcr.    Pat. 

'267,543,  May  19,   1912. 

[  Burnt  dolomitic  lime  is  suspended  in  water,  treated,  under 
pressure,  with  carbon  dioxide  or  gases  containing  the 
same,  and  the  whole  again  decomposed  by  heating. — A.  S. 

Calcium  hydrosulphide  ;     Manufacture  of .     E.    Bind 

schedler.     Ger.  Pat.  267,870,  March  1 1,  1913. 

vSpent  solutions  containing  calcium  hydrosulphide  and 
nitrate  are  treated  with  sulphuric  acid  and  the  resulting 
mixture  of  calcium  sulphate,  sulphur,  and  organic  matter, 
to  which  a  porous  substance  such  as  powdered  wood 
charcoal  may  be  added,  is  heated  to  dark  redness  and 
treated  with  carbon  monoxide  or  gases  containing  the 
same,  the  gaseous  reaction  products  being  led  into  contact 
with  calcium  sulphide  and  milk  of  lime. — A.  S. 

Dialkalicyanamide  ;    Manufacture  of .     Chem.   Fabr. 

von  Heyden  A.-G.     Ger.  Pat.  267,595,  Feb.  2,  1913. 

Cyanamide  or  a  polymeride  thereof,  especially  dicyaudi- 
amide,  is  heated  with  caustic  alkali  : — 

4XaOH+C2N,H1=2Na2CNi,+4H,,0. 

The  water  partly  escapes  as  steam,  but  in  part  reacts  with 
the  melt,  with  the  formation  of  ammonia  : — 

Na2CN2-r-3H20=Na,C03+2NH3. 

To  avoid  loss  from  this  cause,  as  far  as  possible,  substances 
capable  of  combining  with  water,  e.y.,  alkali  or  alkaline- 
earth  metals  or  their  oxides,  amides,  nitrides,  carbides,  or 
alloys  may  be  added. — A.  S. 

Hydrogen;    Production   of by  the   alternate  oxidation 

and   reduction  of  iron.     A.    Messerschmitt.     Ger.    Pat. 
263,390,  July  24,  1912. 

Instead  of  iron  turnings  or  spongy  iron,  compact  iron  is 
used  in  the  form  of  a  framework,  preferably  consisting  of 
removable  pieces,  or  of  tubes  of  relatively  small  inis- 
section,  heated  either  directly  or  indirectly.  When  tubes 
are  used,  these  may  he  exposed  both  inside  and  outside 
to  the  reacting  gases,  or  the  latter  may  be  led  alternately 
over  the  inner  and  outer  surfaces  respectively  of  the 
tubes. — A.  S. 
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RfSrogen ;  of by  the  atitrnatt  oxidation 

reduction  of  mm.     A     Messersohmitt,     Ger,    Bat. 
188,062,   Nov.  ::.   1912. 

Tiik  vertical  motion  column  ia  disposed  withiu  »  heating 
•hamber  and  is  provided  below  with  an  extension,  open 
at  its  lower  end,  which  projects  into  a  separate  heating 
clmmlxT.  in  the  Kut it  it  a  grate  which  serves  to  rapport 
t ho  column  oi  reaction-material  (iron).  Beating  gases 
arc  npplied  to  both  hoatin  .-  chambers  in  suoh  a  wi 
tlu'y  flow  in  one  direction  through  the  interior  oi  the 
reaction  chamber  and  in  the  >  p  posit  e  direction  an  und  the 
DOtaide  of  the  latter,  whereby  uniform  heating  is  ensured. 
The  lower  heating  chamber  is  provided  with  discharge 
openings  for  the  reaction  material  and  with  tangential 
air  inlets. — A.  S. 

Hydrogen  ;    Apparatus  for  the   production   of by  the 

nltirnnit    oxidation    and   reduction    of   iron.     A.    Messer- 
itt.     Ger.   Pat.  268,339,  Oct.  18,  1912.     Addition 
to  Ger.  Pat.  267,594. 

A  modification  of  tin  apparatus  described  in  the  chief 
patent  (see  Fr.  Pat.  444,105  oi  1912  :  this  J.,  1912,  1126), 
the  annular  reaction  chamber  being  bounded  externally 
by  the  brickwork  of  the  column  or  shaft  and  communi- 
cating directly  with  the  inner  heating  chamber. — A.  S. 

.  Carbon  dioxide  ;    Preparation,  by  compression  and  cooling, 

of  liquid or  other  constituents  of  gaseous  mixtures. 

H.  Hirschlafi.     Ger.  Pat.  2(17.379,  Sept.  17,  1912. 

In  order  to  attain  the  necessary  degree  of  cooling  at  first. 
an  auxiliary  medium,  such  as  compressed  air.  is  passed, 
along  with  the  compressed  gaseous  mixture,  through  the 
apparatus,  (low in.,'  first  through  an  expansion-device  and 
then  through  a  heat -exchanger  surrounding  the  separating 
The  supply  of  compressed  air  is  continued  until 
liquid  carbon  dioxide  begins  to  deposit  in  the  separating 
I. — A.  S. 

.l/utuiM»m  hydrate  ;    Method  of  precipitating .     E.  S. 

Fickes.  Pittsburgh.      Reissue  No.    13.668,  Jan.  6,   1914, 

Of  0.8.  Tat.  1,070,438,  Aug.   19,  1913. 
9m  Fr.  Pit.  451,593  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 


of  nitrogen  ; 
Island.   Toronto. 


Apparatus  for  forming . 

U.S.   Pat.    1.082,529,  Dec.   30. 


J.   S. 
1913. 


Six  Eng.  Pat.  11.363  of  1912:  this  J..  1913,  909.— T.  F.  B. 


Mercury  bichloride  ;  Apparatus  for  manufacturing — ■ — . 
F.  Kaurler,  Brack],  Austria. Hungary,  and  A.  Klages, 
Salhke.  Germany.     U.S.  Pat.  1,082,530,  Dec.  30,  1913. 

Six  Eng.  Pat.  10.601  of  1912  :  this  J..  1912,  1125.— T.F.B. 

Mercuric    chloride    and    process    of    producing    same.     F. 

Kaufler.    Vienna,    and    A.    Klages,    Salhke.    Germany. 

I' .S.  Pat.   1,084,346,  Jan.   13.   1914. 
See  Eng.  Pat.  19,601  of  1912  ;  this  J.,  1912.  1125.— T.F.B. 

S  Urates  :    Process  for  the  dehalogenisation  of   halogeniferous 

.     C.     I'ehel.     Heidelberg,     German  v.     U.S.     Pat. 

1,062,78),   Dee.   30,   1913. 

Ski  Fr.  Pat.  451,069  of  1912  :  this  J..  1913,  602.— T.  F.  B. 

Cyanogen  compounds  and  the   like  :    Synthetic  production 
°J—.     J.     E.    Bucher,    Coventry,    R.I.     U.S.     Pat. 
tt.846,   Dee.  30,   1913. 

Sax  Fr.  Pat.  455.799  of  1912  :  this  J..  1913,  943.— T.  F.  B. 

Ammonia  ;     Process  for    the    production    of .     R.    \V. 

Wallace  and  E.  Wassmer,  London.     U.S.  Pat.  1,083,232 
Dec.  30,  1913. 

See  Eng.  Pat.  18.450  of  1912  :  this  J.,  1914,  22.  — T.  F.  B. 


Ammonia;    Catalytic  production  of .     C     Bosoh  and 

\.    Uittaseh,   Assignoi     to    Badisohc   Anilin   und   Boda 
Fabrik,  Lndwigshafen  on  nine..'.  Germany       CJ.S    Pal 
1,083,685,  Jan.  6,  191 1 

SbbFt.  Pat.  436,472  of  1911;  this  J.,  1012,  432      1    I'.  II. 

Ammonia  and  compounds  of  ammonia  ;    Meth  >■/  of  ]•<■ 

ing •.     )■'.     Roths,    Dessau,    Germany.     I    8      Rat, 

1,083,703,  Jan.  B,   1914. 

-       I  r    Pat.  126,307  of  1911  ;  this  J  .  1911,  L012.— T.  P.  11. 

Sulphuretted  hydrogen  :    Process  fi  r  the  product  ion  of . 

W.  A.  Hall,  New  York.     U.S.  Pat.  1,083,247,  Di 
1913. 

SbbFt.  Pat.  455,905  of  1912  ;   this.!..   1913,  943.— T.  F.  15. 

Sulphur  from  metallic  sulphides  .     Prod  M  ]or  the  extraction 

of .     W.  A.  Hall,  New  York.     U.S.  Pat.  1,083,248, 

Dec.  30,  1913. 

Sf.k  Fr.  Pat.  458,028  of  1912  :   tin-  J„  1913,  1  L56.— T.F.B. 

Sulphur  ;   Process  for  the  production  of .     W.  A.  Hall, 

New    Sort     U.S.    Pat.    1,083,249,    Deo.    30,    1911 
See  Eng.  Pat.  20.760  of  1912  ;  this  J.,  1913,  1009.— T.F.B. 

Separation   of  the  constituents  of  gaseous  mixtures  [air] ; 

Process    of .     G.    Claude,    Assignor    to     Sue.    U  Air 

Liquidc  (Soc.  Anon.  pourl'Etude  et  I'Exploit.  des 
Proc.  G.  Claude).  Paris.  U.S.  Pat.  1,083,988,  Jan.  13, 
1914. 

See  Fr.  Pit.  410,987  of  1909  ;  this  J.,  1910,  949.— T.  F.  B. 


Vm.— GLASS;    CERAMICS. 

Presence  of  tracer  of  zinc  in  glass.  Cause  of  error  in  studying 
the  bioloeiic.il  action  of  chemical  reagents.  Javillier. 
See  XXIV. 

Patents. 

Drying   apparatus  for   day;   Air -.     A.    W.     and    E. 

Borlase,  St.  Austell,  Cornwall.     Eng.  Pat.   104,  Jan    2 

1913. 
The  apparatus  comprises  a  series  of  shallow  trays  sup- 
ported and  pivoted  to  a  framing,  a  pair  of  levers  holding 
the  trays  in  an  almost  horizontal  position,  but  readily 
allowing  the  same  to  fall  into  an  inclined  position  for 
emptying. — B.  N. 

Translucency  of  thin  plates  of  marble,  alabaster  and  similar 

substance?  ;     Process   for    increasing    the .      H.     YV. 

Engel.  Ger.  Pat.  267,065,  Feb.  17.  1912.  Addition  to 
Ger.  Pat.  265.027  (see  Ens.  Pat.  28,361  of  1911  ;  this  J., 
1913,  87). 
The  plates  are  soaked  in  liquid,  nonvolatile  hydl 
whereby,  it  is  stated,  their  translucency  is  so  augmented 
that  they  can  be  used  in  the  manufacture  of  lamp  globes 
and  the  like. — A.  8. 

Glazes  ;    Production  of  while  and  coloured for  pottery. 

0.  Yolkel.     Ger.  Pat.  267,191, Nov.  5, 1912. 

A  mixtike  containing  an  antimony  compound  and  an 
alkaline-earth  compound  is  added  to  an  ordinary  lead 
glaze  mixture  or  to  the  fused  glaze. — A.  S. 

Enamel,  glass,  and  the   lile  :     Manufacture  of  white . 

Verein.  Chem.  Fabriken,  Landau.  Kreidl.  Heller  und 
Co  .  Vienna.  Eng.  Pat.  29,382.  Dec.  20,  1912.  Under 
Int  (onv..  May  4,  1912.  Addition  to  Eng.  Pat.  1136 
of  1912.  dated  Sept.  30.  1911. 

J   See  Addition  of  Jan.  18.  1913.  to  Fr.  Pat.  438.908  of  1912  ; 

1  this  J.,  1913,  753.— T.  F.  B. 
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IX.— BUILDING  MATERIALS. 

Zinc  chloride  in  treated  wood;    Determining  the  amount  of 

.     E.    Bateman.     J.    Ind.    Eng.    Chem.,    1914,    6, 

16—18. 
Extbactiox  of  the  zinc  chloride  from  the  wood  by  leaching 
is  unsuitable,  as  organic  substances  are  also  dissolved 
and  would  have  to  be  subsequently  removed  or  destroyed. 
Incineration  leads  to  inaccurate  results  owing  to  loss  of 
zinc  by  volatilisation.  The  most  satisfactory  method  of 
destroying  the  zinc  is  as  follows  : — Five  grins,  of  finely 
ground  wood  or  sawdust  are  treated  with  50  c.c.  of  a 
saturated  solution  of  potassium  chlorate  in  concentrated 
n  trie  acid  ;  after  the  violent  reaction  has  subsided, 
10  c.c.  of  concentrated  sulphuric  acid  (sp.  gr.  1-8)  are 
added  and  after  some  time  the  solution  is  boiled,  and  when 
the  colour  darkens,  a  further  quantity  of  the  chlorate 
solution  is  added,  and  the  boiling  and  treatment  with 
chlorate  continued  until  no  further  charring  takes  place 
on  evaporating  till  fumes  of  sulphuric  acid  appear.  The 
zinc  is  subsequently  determined  by  titration  with  ferro- 
cyanide  in  hydrochloric  acid  solution,  using  uranium 
acetate  as  outside  indicator,  or  by  the  following  method. 
100  c.c.  of  the  zinc  solution  are  treated  with  10  c.c.  of  a 
2  per  cent,  solution  of  ferric  chloride,  16  c.c.  of  dilute 
nitric  acid,  and  1  grm.  of  citric  acid,  then  made  slightly 
ammoniacal,  and  titrated  with  ferrocyanide  until  a  drop 
of  the  solution  when  placed  in  the  centre  of  a  small  quantity 
of  a  mixture  of  equal  volumes  of  glycerin  and  glacial 
acetic  acid,  gives  a  blue  or  greenish  blue  colour.  The 
solution  should  have  a  volume  of  200  c.c.  and  be  at  80°  C. 
at  the  beginning  of  the  titration.  The  two  methods  give 
equally  accurate  results,  but  the  second  is  not  affected 
by  the  presence  of  iron,  nitrates,  or  phosphates,  and  is 
quicker.  In  both  cases  control  determinations  should 
be  made  with  a  sample  of  untreated  wood. — A.  S. 

Patents. 

Wood  ;    Process  of  preserving .     E.    E.    Somermeier, 

Columbus,  Ohio.  U.S.  Pat,  1,082,658,  Dec.  30,  1913. 
Eibrofs,  organic  materials  are  preserved  by  treating  them 
with  a  solution  of  one  or  more  compounds  of  copper, 
together  with  arsenious  oxide  dissolved  in  a  dilute  alkaline 
solveat.— W.  C.  H. 

Cement  and  process  for  making  the  same.  E.  Duryee, 
Los  Angeles,  Cal.  U.S.  Pat.  1,082,684,  Dec.  30,  1913. 
Hydraulic  cement  is  finely  ground  with  natural  colloidal 
silica,  e.g.,  dhtomaeeous  earth  (with  or  without  the 
admixture  of  hydrated  lime),  in  order  to  reduce  the  cement 
and  diatomaceous  earth  to  a  finer  state  of  division  and  to 
bring  the  finely  divided  particles  into  intimate  contact 
with  one  another.  By  grinding  a  sufficient  quantity  of 
an  active  form  of  silica  with  ordinary  basic  hydraulic 
cement   the  latter  is  converted  into  an  acidic  cement. 

— W.  C.  H. 

Blocks  or  the   like   suitable  for   road  or  other    purposes; 

Formation  of — — .     J.   S.   Kruse,  London.     U.S.   Pat. 

1,082,752,  Dec.  30,  1913. 
About  19i  parts  of  asphaltum  are  heated  with  78i  parts 
of  a  filling  material,  e.g.  clinker,  to  400°  F.  (204°  C.) 
and  after  thorough  mixing,  1 J  parts  of  sulphur  and  A  part 
of  mineral  oil  are  added,  and  the  whole  subjected  to  a 
pressure  of  at  least  4  tons  per  sq.  in.  The  resulting  blocks 
are  claimed  to  be  capable  of  resisting  a  crushing  stress  of 
about  2  tons  per  sq.  in. — W.  C.  H. 

Mortar,   artificial  stone   mixtures,   and  cements,   especially 

Sorel  cements;    Process  for  gauging by  means  of  a 

solution  of  water-glass  containing  bases  soluble  in  alkalis. 
R.  Eberhard.  Ger.  Pat.  267,031,  Feb.  11,  1912. 
The  water-glass  solution  used  for  ganging  contains  such  a 
quantity  of  alkali -soluble  bases,  especially  aluminium 
hydroxide  and  lead  hydroxide,  that  the  material  after 
setting  has  a  composition  and  properties  similar  to  those 
of  the  zeolites.     For  example  a  mixture  of  magnesia  and 


magnesium  chloride  mixed  with  a  solution  of  water-glass 
containing  alkali  aluminate  and  plumbite,  yields  a  magnesia 
cement  of  great  strength  and  hardness  and  showing 
complete  constancy  of  volume. — A.  S. 

Sand;     Treatment   of for  the  preparation    of   mortar. 

J.  Joachim.     Ger.  Pat.  267,681,  Oct.  23, 1912. 

The  moist  sand,  as  excavated,  is  covered  with  hydro- 
fluosilicic  acid,  heated,  the  evolved  gas  led  into  water, 
and  the  latter  together  with  the  separated  gelatinous 
silicic  acid  and  the  regenerated  hydrofluosilicic  acid  used 
for  treating  a  further  quantity  of  sand.  The  presence  of 
the  gelatinous  silicic  acid  renders  the  sand  capable  of 
reacting  more  readily  with  lime — A.  S. 

Roofing  paper  and  the  like ;   Manufacture  of  non-inflam- 
mable  .     A.  Maschke.      Ger.  Pat.  267,407,  Jan.   21, 

1913. 

A  simfle  or  mixed  phosphoric  acid  ester  of  phenol  or  its 
substitution  products  or  a  mixture  of  these  substances, 
e.g.,  triphenyl  phosphate,  tricresyl  phosphate  or  a  mixed 
phenylcresyl  phosphate,  is  added  to  the  impregnating 
composition  for  the  roofing  paper. — A.  S. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ores  ;  Report  of  Committee  ( Verein  Deutscher  Chemiker 

upon  methods  of  analysing E.  Hintz.     Z.  angew. 

Chem.,  1914,  27,  9—11. 

Sampling  : — The  sample,  which  should  be  fairly  finely 
ground  and  not  exceed  about  50  grins.,  is  emptied  in  a  heap 
upon  paper,  and  divided  into  two  parts  with  a  spatula. 
One  part  is  pressed  out  with  a  broad  spatula,  the  other 
part  is  sprinkled  on  to  the  layer  thus  obtained,  and 
the  whole  mass  then  pressed  out  in  the  same  way.  This 
treatment  is  repeated  20  times,  the  final  heap  being 
pressed  flat  with  a  glass  plate  and  divided  into  sections 
with  a  quadrant.  The  two  parts  opposite  each  other  are 
united  to  form  one  sample,  the  original  thus  giving  two 
representative  samples.  Iron  : — Five  grins,  of  each  of  the 
samples  are  moistened  with  1  to  2  c.c.  of  water  in  a  400 
or  500  c.c.  Erlenmeyer  flask,  100  c.c.  of  hydrochloric  acid 
(sp.  gr.  119)  added,  and  the  flask  covered  with  a  watch 
glass  and  heated  for  3  hours  at  60°  C.  The  liquid  is  then 
boiled  to  expel  chlorine,  diluted  with  150  c.c.  of  water 
and  filtered  into  a  500  c.c.  flask.  The  residue  is  ignited, 
and  fused  with  sodium  bicarbonate,  the  melt  dissolved 
in  dilute  hydrochloric  acid,  the  iron  oxidised  and  pre- 
cipitated with  sodium  hydroxide,  the  precipitate  washed 
and  dissolved  in  hydrochloric  acid,  and  the  solution 
added  to  the  main  solution.  Or  the  residue  may  be 
treated  with  hydrofluoric  acid  and  sulphuric  acid,  and 
dissolved  in  hydrochloric  acid  before  the  precipitation  of 
the  iron.  Residues  from  ores  containing  chromium  are 
fused  in  a  nickel  crucible  with  sodium  peroxide  and  sodium 
carbonate,  the  melt  dissolved  in  hot  water  and  filtered, 
and  the  residue  of  iron  oxide  dissolved  in  hydrochloric 
acid  (1  :  3)  and  added  to  the  main  solution.  The  united 
solutions  arc  made  up  to  500  c.c,  and  100  c.c.  of  the 
liquid  concentrated  to  50  c.c,  reduced  with  hot  con- 
centrated stannous  chloride  solution  (an  excess  of  1  or  2 
drops  being  given),  then  t  horoughly  cooled  and  treated  with 
25  c.c.  of  a  5  percent,  solution  of  mercuric  chloride.  After 
2  minutes  the  liquid  is  poured  into  2  litres  of  water  con- 
taining 60  c.c.  of  manganese  sulphate-phosphoric  acid 
solution  (200  grms.  of  manganese  sulphate  per  litre 
treated  with  a  mixture  of  1000  c.c.  of  phosphoric  acid  of 
sp.  gr.  1-3,  600  c.c.  of  water,  and  400  c.c.  of  sulphuric 
acid  of  sp.  gr.  1-84)  with  sufficient  permanganate  solution 
to  give  a  pink  colouration.  The  iron  is  then  titrated 
with  potassium  permanganate  solution  (about  6  grms- 
per  litre),  which  has  been  standardised  upon  pure  iron 
oxide.  In  the  case  of  ores  containing  copper  the  results 
for  iron  are  not  so  accurate,  but  separation  of  the  copper 
effects  no  improvement. — C.  A.  M 
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Iron   und  manganese  ores .     Analysed—     .     Methods   oj 
aaaU/ii*.     U.S.  Bureau  of  Standards,  Washington,  D.C. 
Circular  No   26,  3rd  Ed.,  May,  1913. 
Tiik  following  m.  ili.., |-  were  used,  iron  ores  being  dried 
hi   loo      105    C.  and  manganese  ores  al    120    C.  before 
analysis  :    ■Silica  :  The  "silica  and  insoluble  "  was  fused 
wiili  sodium  carbonate,  as  usual,  the  silica  obtained  being 
vnporated     with     hydrofluoric     and     sulphuric     acids. 
l'konpltoru.1 :   (Sec   Blair:    "Chemical  Analysis  "f  Iron," 
7th   i'iL).     When   titanium    was    pi   jenl    the    procedure 
blohided  ii  double  fusion  i»f  t  h<-  ore  with  Bodium  carbonate 
an. I  precipitation  of  the  phosphorus  by  a  small  quantity  of 
trim-  --.ilt ,  tlir  precipitate  being  subsequi  utly  dissolved  and 
I    by    the    molybdatc    process.     Sulphur:     Fusion 
with  alkali  carbonate  (alone  or  with  nitre)  followed  by 
precipitation   with   barium   chloride   in   a    boiling,   feebly 
mill  solution,  and  filtration  after  standing  for  36  hours. 
Aluminium  :   (1)  The  phosphate  method  was  used,  '"it  is 
not  recommended  for  on  a  containing  much  t  itanium,  o«  ing 
to  the  uncertain  composition  oftheco-prccipitati  il  I  itanium 
phosphate.  (2)  Iron,  separated  by  means  of  eth<  i  and  t K« ■ 
solution  treated  by  t li- •  basic  ac  tatc  process,  the  latti  c  pre- 
cipitate   being    dissolved    in    hydrochloric   noiil    and    re- 
lated by  ammonia  ;    as  finally  ignited  and  weighed 
the  precipitate  consisted  of  A I  .<  >,.Tit  I  „  about  TO  percent .  of 
Dm  P,0,  (Wysor,  this  J.,  1910,  355)  and  a  little  Fe,0,. 
[8]  Bythe  phenylhydrazine  m.  thod(this  J.,  1899,  I053)the 
sum  of  A1,03  ;  'lit  I.  t  1';";,  was  obtained  ;   rcpri  cipitation 
«a~  necessary  to  eliminate  iron.     (4)  Electrolytic  method 
of  Drown  anil  McKenna  1 1 his  .1..  lso2.  268)  the  separation 
of  iron   was   very   satisfactory ;    the  alumina,  etc.   was 
precipitated  twice  by  ammonia  and  subsequently  weighed 
.v.-  AI.O,  ;  TiO,+P20;;.     (5)  When  vanadium  was  present 
in  the  ore  the  greater  part  of  this  element  was  found  in 
the  precipitates  from  methods  (3)  and  (4)  and  was  deter- 
miui'.l.     Titanium  :    The   usual  gravimetric  and  colouri- 
metrie  methods  were  employed  for  which  latter  the  alumina 
precipitates    from    the     preceding    processes    were     used. 
Vanadium  :    One  of  the  ores  (magnetite)  contained  0-08 
pel  cent.   V.llj,  for  the  determination  of  which  a  com- 
bination of  existing  methods  was  employed,  the  vanadium 
solution  being  finally  titrated  with  .V   100  permanganate, 
reduced  with  sulphur  dioxide  and  titrated  again.     Total 
iron    was    determined  gravimetrically  and  by    titration 
with   permanganate    in   sulphuric    and    hydrochloric    acid 
Mirations.      For  the  former  titration  reduction  was  effected 
by  means  of  a  Jones  reducer  (containing  a  column  of  zinc 
•  lu-t  ;    see  Chem.   News.  60.  93) :    the  permanganate  was 
standardised    against     pure    sodium    oxalate    (Sorensen), 
oonecrions  being  made  for  the  reducing  substances  derived 
from  the  reducer,  for  the  volume  of  permanganate  required 
to  produce  the  tint  in  a  solution  of  ferric  sulphate  of  the 
'ration  employed,  and.  in  the  ease  of  the  magnetite 
ore    referred    to    above,    for    the    reduced    titanium    and 
vuiadium  also.     For   the   titration   in   hydrochloric   acid 
solution    the    procedure    outlined    by    Jones    and    Jeffrey 
.  1909,  818)  was  followed,  and  similar  corrections  to 
the  preceding  applied  ;    the  results  obtained  were  slightly 
Inch  when  the  sodium  oxalate  titre  of  the  permanganate 
■  I.  but  accurate  when  the  latter  was  standardised 
an  iron  ore  of  known  composition.     The  hydro - 
i  hlorii  acid  solution  of  the  magnetite  ore  was  reduced  by 
sulphur  dioxide   before   titration   with   permanganate   by 
ceding  process.     Ferrous  iron  was  determined  bv 
M  method  (Bull.  422.  U.S.  Geol.  Survey,  p.  127)': 
m.  of  ore  was  treated  with  10  c.c.  of  sulphuric  acid 
il  :  3)  and  40  c.c.  of  boiled   water  in  a  large   platinum 
crucible,  the  air  expelled   from   the  covered  crucible    hy 
a  current  of  carbon  dioxide,  and  after  boiling  the  contents 
for  some    time.    7   c.c.    of   hydrofluoric   acid   added,    and 
boiling  continued  for  10  mins.     The  mixture  was  poured 
.into  a  large  platinum  dish  containing  100  e.e.  of  5  per 
beat  sulphuric  acid.  200  c.c.  of  water  (both  freshly  boiled 
lad  sooled)  and  a  quantity  of  permanganate  slightly  less 
i  han  required  (as  determined  by  a  preliminary  test),  and 
lloicUy   titrated    with    permanganate    to    the    tir-t    pick. 
jMlowancc  was  made  for  the  vanadium  content  of  the  ore. 
IxmUablt  orygi  n  (in  the  manganese  ore)  was  determined 
ry  effecting  solution  of  the  ore  in  the  presence  of  a  known 
pniount  of  ferrous  sulphate,  or  oxalic  and  sulphuric  acids, 
;  nd  titrating  the  excess  of  ferrous  sulphate  or  oxalic  acid 


with  permanganate  .    i.\   treating  tie-  ore   with  sodium 

oxalate  acil  sulphuric  a.  "1  ratua  through  which 

dry  an-  was  finally  aspirated,  the  I.,     in  weight  being  due 

to  the  evolution  of  2  mols.  CO,  1 ichmol   \hn.  pretenl  . 

and  by  distillation  with  hyctrbchlorii  acid,  absorption  of 
the  chlorine  in  potassium  iodide  ami  lib  i  qui  nl  titration 
of  the  Liberated  iodine  with  .  ilium  thiosulphate,  the 
latter  being  standardised  against  pole  nun  permanganate, 
metallic  copper  and  resubfimed  iodine.  Manganese:  For 
the  L'lavnn.  1 1 1.  < i  i .iimn.it  1 . . 1 1 ,  the  usual  methods  (see 
also  this  J.,  Isos,  -,\\i\t,  ,,,  u,,.  .i  ,  1912,  1065);  m  each 
ease  t  be  manganese  remaining  in  the  filtrate  was  determined 
eolourini.  trically.  For  th.  volumetric  determination  the 
nc  t  hods  of  Volhaid,  I'm.  I  and  Williams  (Blaii  :  "  <  Ihemioal 
Analysis  of  Iron,"  7th  ceL),  von  Knorre  (this  J.,  1902,  72), 
the  persulphate  eolourini.  trie  proc  '88,  anil  the  bisinuthate 
method  wen-  employed.  It  is  stated,  as  t In-  result  of  an 
exhaustive  investigation  (this  J.,  1012,  10;..",)  that  the 
bismuthate  method  yields  results  ..(  high  accuracy  Lime 
anil  vinijiii  tia  were  determined  by  the  usual  nut  boils,  but  in 
platinum  vessels,  iron.  etc.  being  removed  as  basic  acetate 
and  manganese  by  means  of  bromine  and  ammonia.  The 
calcium  was  precipitated  twin-  as  oxalate  and  the  weighed 
oxide  corrected  for  traces  of  occluded  iron  and  silica  ; 
two  precipitations  of  the  magnesia  were  also  made  anel 
the  weighed  pyrophosphate  corrected  for  the  presence  of 
calcium.  Alkalis:  The  method  of  J.  Lawrence  Smith 
(heating  with  calcium  carbonate  in  the  presence  of 
ammonium  chloride)  was  used,  a  blank  test  being  made  with 
the  reagents  employed.  Cumin,,, , I  uuhr:  The  already 
dry  ore  was  heated  to  n  dnees  for  15  mins.  in  a  current  of 
dry  air  and  the  water  absorbed  by  calcium  chloride  and 
w  sighed.     Carbon  dioxide  determim  d  as  usual. — W.E.F.P. 

Irons   a  nd   steels;    Analysed-   — .     Methods  of  analysis. 

U.S.  Bureau  of  Standards,  Washington,  1>.<'.     Circular 

No.  14,  4th  Ed.,  July  1013. 
Methods  for  irons  and  ordinary  steels  : — Total  carbon 
Direct  combustion  with  oxygen  in  porcelain  tube,  heated 
to  1000° — 1 100  ('.,  iron  being  mixi  d  with  twice  its  weight 
of  pure  ferric  oxide  and  steel  heated  alone.  Combust-on 
was  conducted  so  as  to  produce  a  well-fused  oxide,  sub- 
sequently ground  and  re-burned.  Lead  peroxide  (at 
300°  C.)  or  zinc  (at  room  temperature)  was  employed  for 
eliminating  oxides  of  sulphur  from  the  gases  leaving  the 
tube;  anel  a  blank  test  was  made  upon  the  oxygen 
employed.  Graphitic  carbon  and  silicon,  determined 
as  usual.  Titanium:  Metal  dissolved  in  hydrochloric 
acid  of  sp.  gr.  1-O.i,  and  the  insoluble  residue,  containing 
practically  all  the  titanium,  treated  as  usual  for  the 
determination  of  the  latter  by  the  hydrogen  peroxide 
colourimetric  method.  Phosphorus  :  Molybdatc  pre- 
cipitation employed.  (See  this  J.,  1912,  927—928.) 
Sulphur:  5  L'rms.  of  the  metal  dissolved  in  nitric  acid, 
a  little  soelium  carbonate  added,  the  solution  evaporated 
to  dryness,  the  residue  baked,  then  re-dissolved  in  hydro- 
chloric acid,  and  evaporation  and  baking  repeated. 
Residue  dissolved  in  hydrochloric  acid,  ami  solution 
evaporated  to  a  syrup,  diluted  to  40 — 50  c.c  and  filtered, 
the  insoluble  portion  being  treat.  .1  separately  for  recovery 
of  sulphur,  bv  fusion  with  alkali  carbonate  and  nitrate. 
To  the  cold  filtrate  (about  100  c.c).  10  c.c.  of  a  10  per 
cent,  solution  of  barium  chloride  added,  liquid  filtered 
after  standing  for  48  horns,  ami  precipitate  washed, 
first  with  a  hot  dilute  solution  of  hydrochloric  acid  and 
a  little  barium  chloride  and  thin  with  hot  water,  the 
washings  being  collected  separately  and  evaporate.'. 
for  recovery  of  dissolved  barium  sulphate.  In  the 
evolution  method  the  gaseous  products  from  tin-  dissolution 
of  the  sample  w.re  passed  through  a  mixture  of  2.">  c.c.  of 
ammonia  (>]>.  gr.  0-90)  and  5  c.c.  of  a  3  p.  r  cent  solution  of 
hydrog.n  pi  roxide,  this  liquid  being  subs-  quently  acidified 
and  precipitated  with  barium  chloride  as  usual.  Manganese: 
The  bismuthate  mi  thod  (Blair.  Chemical  Analysis  of  Iron, 
7tb  rd.,  p.  121)  was  us.  .1.  In  th.-  case  of  -t.  els  containing 
small  amounts  of  chromium  as  impurity,  titration  against 
arsenite  solution  was  employed  :  or  the  chromium  was 
removed  by  zinc  oxide  In-fore  the  application  of  the 
bismuthate  process. 

Methods  for  special  alloy-steels : — Copper :   The  metal 
was  dissolved  in  10  per  cent,  sulphuric  acid,  the  hot  solution 
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saturated  with  hydrogen  sulphide  (to  prevent  possible 
solution  of  eopper  during  filtration)  and  filtered,  the 
residue  being  digested  with  nitric  aeid  and  evaporated 
(ultimately  to  dryness)  with  hydrofluoric  and  sulphuric 

1-.  From  the  solution  obtained  by  dissolving  the 
residue  in  sulphuric  acid  (or  fusing  it  with  alkali  bisulphate) 
the  coppgr  wa.  deposited  electrolytically  or  determined 
eolourimetrieally  with  ammonia.     Molybdenum  (in  small 

rants)  with  and  without  copper  :  The  steel  was  dissolved 
as  for  copper,  the  residue  digested  with  aqua  regia  without 
previous  ignition,  the  solution  evaporated  nearly  to  dry. 
with  sulphuric  acid,  the  residue  dissolved  in  water 
and  th"  solution  saturated  with  hydrogen  sulphide. 
In  absence  of  copper,  the  precipitated  molybdenum 
sulphide  was  collected  on  a  Gooch  crucible,  converted 
into  trioxide  by  ignition,  and  weighed ;  when  copper 
present,  the  sulphides  were  dissolved  in  nitric  acid  and  the 
copper  removed  by  boiling  the  solution  with  potassium 
hydroxide  and  filtering,  the  filtrate  being  acidified  with 
sulphuric  aeid  and  saturated  with  hydrogen  sulphide  to 
precipitate  the  molybdenum.  Nickel  :  The  dimethyl- 
L'lvoxime  method  used,  the  nickel  being  precipitated 
direct  from  an  ammoniacal  tartrate  solution  of  the  alloy- 
steel  :  with  iron  or  ordinary  steel  a  larger  quantity  of 
the  sample  was  used  and  the  btdk  of  the  iron  removed  by 
an  ether  separation  before  the  addition  of  the  precipitant. 
In  either  case  the  nickel  precipitate  was  allowed  to  stand 
for  1  hour  before  filtering.  Chromium:  For  small  amounts 
Blair's  method  (loc.  cit..  p.  209)  was  used,  the  final  deter- 
mination being  made  eolourimetrieally  (Hillebrand,  Bull. 
422.  U.S.  Geol.  Survev.  p.  147.)  For  larger  amounts  the 
methods  of  Blair  (toe  ctfc)  and  Cain  (this  J..  1912,  132) 
wire  employed.  Phosphorus :  The  acetate  separation, 
followed  by  double  precipitation  as  magnesium  phosphate 
was  used  for  steels  containing  vanadium.  Manganese  : 
Steels  free  from  vanadium,  dissolved  in  aqua  regia, 
the  btdk  of  the  iron  removed  by  means  of  ether,  the 
solution  treated  with  magnesia  or  zinc  oxide  and  filtered, 
the  filtrate  evaporated  to  a  small  volume,  the  salts  con- 
verted into  nitrates,  and  the  manganese  determined  by  the 
biamuthate  method.  Cain's  method  (Bureau  of  Standards, 
Tech.  Paper.  No.  24)  was  also  used,  either  as  described  by 
th"  author,  or  with  substitution  of  zinc  oxide  for  cadmium 
carbonate.  Vanadium  :  5 — 10  grms.  of  the  steel  were 
dissolved  in  hydrochloric  acid  (1:1)  with  the  addition  of 
a  few  drops  of  hydrofluoric  acid,  and  filtered,  the  insoluble 
residue  being  ignited,  fused  with  sodium  carbonate, 
extracted  with  water  and  added  to  the  main  filtrate.  After 
oxidation  with  nitric  acid  the  bulk  of  the  iron  was  removed 
from  the  solution  by  means  of  ether,  the  acid  layer  con- 
centrated and  finally  evaporated  to  dryness  with  strong 
nitric  acid.  The  solution  obtained  by  dissolving  the 
residue  in  strong  nitric  acid  was  diluted,  nearly  neutralised 
with  sodium  hydroxide  and  poured  slowly,  with  vigorous 
stirring,  into  150 — 200  c.c.  of  a  10  per  cent,  solution  of  the 
latter ;  after  which  the  solution  was  filtered  and  the 
precipitate  re-dissolved  and  re-precipitated  until  shown 
to  be  free  from  vanadium  by  solution  in  nitric  acid  and 
addition  of  hydrogen  peroxide.  The  combined  filtrates 
were  nearly  neutralised  with  nitric  acid  and  the  vanadium 
precipitated  by  the  addition  of  mercurous  nitrate,  the 
precipitate  filtered  off,  washed  with  dilute  mercurous 
nitrate  solution,  dried  and  ignited,  the  impure  vanadium 
pentoxide  thus  obtained  being  purified  by  two  or  more 
fusions  with  sodium  carbonate,  each  followed  by  pre- 
cipitation with  mercurous  nitrate  and  ignition  of  the 
product.  The  pure  vanadium  pentoxide  finally  obtained 
was  fused  with  sodium  carbonate,  the  melt  dissolved  in 
dilute  sulphuric  acid,  the  vanadium  reduced  by  sulphur 
dioxide,  the  latter  expelled  by  boiling,  and  the  liquid 
titrated  against  N  B0  permanganate.  The  methods  of 
Cain  and  Cain  and  Hostctt.r  (this  J.,  1911.  958:  1912, 
.",:!:!)  were  also  employed.  Tungsten  :  The  aqua  regia 
method  was  used. — W.  E.  F.  P. 

I  mu  ore;    Concentration  and  briquetting  of - 
dinavia.     A.    Beielsfein.      Stahl    u.    Eisen, 
41—46,  100—105. 

The  methods  of  concentrating  (mechanically  and  magnetic- 
ally) ami    briquetting  iron  ore   at   various   Scandinavian 


works  are  described.  The  briquettes  as  first  shaped  in  a 
press,  contain  8  to  10  per  cent,  of  water.  They  are  then 
passed  through  a  long  tunnel  furnace,  in  which  they 
first  receive  a  preliminary  heating,  and  arc  then  suddenly 
exposed  to  a  temperature  of  1200°  to  1300°  C.  The  author 
considers  that  the  magnetic  iron  oxide  thereby  becomes 
oxidised  to  ferric  oxide  with  evolution  of  heat,  so  that 
locally  much  higher  temperatures  are  reached,  which 
cause  the  particles  to  fuse  together.  This  view  is  con- 
firmed by  the  fact  that  haematite  briquettes  require  higher 
temperatures  and  are  not  so  strong  as  magnetite  briquettes. 
The  size  of  grain,  as  affecting  the  drying,  and  the  relative 
amounts  of  lime  and  silica,  as  affecting  dcsulphurisation 
and  the  final  structure  of  the  briquette,  are  discussed  with 
spscial  reference  to  the  ores  treated  at  the  various  works. 

— T.  St. 

Gray  cast-iron  ;  The  influence  of  manganese  on  the  mechanical 

properties  of .     F.  VViist  and  H.  Meissner.     Ferrum, 

1914,  11,  97—112. 

Four  series,  each  of  10  samples,  were  prepared  with  Mn 
from  about  0-2  to  about  2  per  cent,  in  each  seiies  ;  C  (total) 
about  2-79  per  cent,  in  the  first  series,  3-08  per  cent,  in  the 
second,  332  per  cent,  in  the  third,  and  3-89  per  cent,  in 
the  fourth  ;  Si  about  1-5  per  cent,  in  the  first  three  series, 
and  1-7  per  cent,  in  the  fourth.  Mechanical  and  micro- 
scopic tests  were  made  on  all  the  samples.  The  members 
of  the  fourth  series,  with  the  highest  carbon  content,  gave 
markedly  the  lowest  "  strength  "  results.  Of  the  other 
three  series,  the  second,  in  which  the  combined  carbon 
most  nearly  approached  0-9  per  cent.,  gave  the  best 
results.  In  the  fourth  series  the  strength  increased  with 
increasing  manganese  due  to  the  graphite  lamellae  becoming 
smaller.  In  the  first  three  series,  tensile  and  transverse 
strength  attained  a  maximum  with  about  1  per  cent.  Mn. 
Flexibility  and  impact  strength  fell  with  increasing 
manganese,  the  effect  being  greater,  the  lower  the  carbon 
content.  Hardness  rose  with  increasing  manganese,  but 
for  the  low  manganese  values  it  remained  practically 
constant  in  consequence  of  the  increasing  separation  of 
graphite.  The  formation  of  graphite  increased  as  the 
manganese  content  rose  to  0-3  per  cent.,  but  higher 
amounts  up  to  2-5  per  cent,  had  no  further  effect. — T.  St. 

Steel  ingots  :    The  making  of  sound .     B.  Stoughton. 

J.   Franklin  Inst.,   1914,  177,  65—73. 

The  addition  of  titanium  alloy  to  molten  steel  has  been 
found   most   effective   for   preventing  or   remedying  thi- 
occlusion  of  oxides   by  the   metal.     In  steel  containing 
normal  amounts  of  phosphorus  and  sulphur,  segregation 
does  not  occur  to  a  dangerous  extent  provided  the  metai 
is  properly  deoxidised  before  teeming,  is  not  "  wild "  ir 
the  moulds  and  is  cast  in  ingots  not  exceeding  5  to  10  ton! 
each  :    the  larger  the  ingot  required,  the  smaller  shouli 
be  the  phosphorus  and  sulphur  contents  of  the  metal 
ingots  of  great  thickness  should  not  be  used  unless  th. 
central  core  is  to  be  drilled  out  and  discarded  as  in  th' 
manufacture  of  large  gtms.     For  the  prevention  or  elimini 
tion  of  shrinkage  cavities  in  steel  ingots,  suitable  "  cro] 
ping  "  of  the  latter,  in  conjunction  with  careful  inspectioi 
is  regarded  as  being  in  most  cases  an  adequate  safeguar 
.  against  the  occurrence  of  unwelded  pipe  in  finished  stee 
(See  also  this  J..  1912,  987  ;  1913,  536.)— W.  E.  F.  P. 

Damascene  steel ;  The  problem  of  the  old .     W.  Guertl< 

Int.    Zeits.    Metallog.,    1914,    5,    129—141. 

Damascene  steel  contains   1-0  to  1-6  per  cent.  C,  a) 
consists  structurally  of  extremely  small  grains  of  cement 
in  a  ground  mass  of  ferrite.     The  characteristic  appears! 
and   properties   of  the  steel   are   due   to   alternations 
cementite-poor     and     cementite-rich     zones.     Prelum 
heating  at  elevated  temperatures,  as  recommended  in 
earlier  literature,  cannot  possibly  give  the  desired  reel 
The  most  promising  method  seems  to  be  to  heat  snita 
steel,  in  which  an  extremely  fine-grained  structure  has  h  1 
induced,  to  a  temperature  below  700°  C.  for  a  sufficiii 
lengthy  period.     The  necessary  preliminary  structure  1 
be  produced  by  very  rapid  cooling,  or  by  severe  wort  i 
above  the  eutectoid  temperature. — T.  St. 
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Ferrosiliinn.     M.  V.  Sehwai/.       IVrrum,  1913.  11.  M 

lull,   n.    LIS      117. 

Tin:  specific  gravities  of  ferrosilicons  containing  up  ii> 
9!i  per  cent.  Si  arc  given,  and  the  determination  i>i  t  h<- 
■pacific  gravity  is  recommended  as  a  quick  control  test 
when  the  silicon  i  weeds  25  pi  r  cent.  The  specific  resist- 
■Bee  of  ferrosilicon  with  up  to  40  per  cent  Si  increased 
dfcoontinuously  with  increasing  silicon  content,  the  curve 
.hanging  direction  at  poinl  i  orresponding  approximately 
with  the  iron  silicidrs.  The  hardness,  determined  by 
Slum's  scleroscope,  attained  a  maximum  at  7-6  per  cent. 
si  i  he  analj  is  of  ferrosilicon  is  described  in  detail. 
With  up  ti>  15  per  cent.  Si,  aqua  regia  i-  used  to  dissolve 
the  alloys,  which  are  first  reduced  to  a  very  fine  Btate  of 
division  in  a  glass-hard  steel  mortar;  with  higher  per 
outages,  distillal  ion  in  a  current  of  chlorine,  or  fusion  with 
um  hydroxide  must  !*■  resorted  to.      Both  methods 

1   results.     The   fusion   is    best    carried  out  in  a 

narrow,  nickel  crucible,  and  the  addition  of  an 
oxidising  agent,  such  as  potassium  nitrate,  or  small 
quantities  of  -odium   peroxide,  is  sometimes  necessary. 

— T.  St. 


per  cent,  conductivity  are  mentioned  i  , 

probability  of  being  correct  : — 


-.    D.  6.  Campbell. 
35,  28—34. 


[Jilwr.1    Ore  flotation  ;  .1  study  of — 

School  of   Mines   Quarts.    1013. 

\\  investigation  to  determine  the  best  conditions  for 
ooncentrating — -by  agitation  and  froth  flotation — a 
-tlieioiis  silver  ore  containing  .">  -ti  per  cent,  of  finely  (lis- 
seminated  sulphide  minerals  (pyrites,  stibnite,  silvi  r 
sulphide  and  antimonide)  including  about  150  oz.  Ag 
per  ton.  In  the  tests,  for  each  of  which  100  or  200  grms. 
■  ■it  on'  were  employed,  mineral  (cylinder  and  machim  !. 
spcim,  fish,  whale,  corn  (maize),  cotton-seed,  rap.  seed, 
China-wood,  resin,  pine  and  pine-tar  oils  wen  us.  d  ;  and 
variations  were  made  in  the  proportion  of  sulphuric  acid 
used,  the  period  and  rate  of  agitation,  and  the  tem- 
perature of  the  ore  mixture.  A  peripheral  speed  of  1 100 — 
1900  ft.  per  min.  of  the  agitator-blades  was  necessary 
for  efficient  concentration  of  the  material;  and  pine-tar 
oil  was  found  to  lie  the  best  frothing-agent,  the  most 
lory  proportion  being  about  0-1  per  cent,  of  the 
weight  of  ore.  The  froth  was  non-selective  in  the  absence 
of  acid;  and  the  amount  of  the  latter  necessary  to  give 
the  best  results  was  about  0-4  per  cent,  of  the  weight  of 
ore.  The  concentrate  obtained  at  150°  F.  (65-6°  C.) 
contained  much  less  gangue  than  that  produced  at  65°  F. 
I :  the  percentage  extraction  was  also  greater, 
utd  the  time  of  agitation  and  consumption  of  oil  less, 
M  the  higher  than  at  the  lower  temperature. — W.  E.  F.  P. 

•\ptUation    losses.     J.    Loew.     Chem.-Zeit.,    1914.    38, 

82—83. 

Is  the  assay  of  gold  bullion  the  loss  of  metal  due  to 
ition  by  the  cupel  must  be  determined  at  frequent 
ntervals  even  for  the  same  make  of  cupel.  The  following 
igurea  represent  averages  from  six  determinations  made 
inder  exactly  the  same  conditions  in  cupels  of  different 
Manufacture.  (The  paper  gives  no  information  as  to  the 
>mpo?ition  of  the  cupels.) 


Cupel. 


per  cent. 
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crohnw  pet  c  B.) 

20 

1  OOO 

0  12 

metal  aollil) 

1082-fl 

■  .i  molteD) 

1  loo 

21  -43 

1840 

1  l.,o 

24-22 

W.   E.   i'-  P. 

— W.  R.  S. 

t>ptr  ;    Resistivity  of ,   in   temperature  range  20°  C. 

K.  F.  Northrup.     J.  FTanklin  Inst.,  1014, 
177.  1—21. 

irf.e  series  of   measurements   were   made.  viz..   in   the 

.''I     to    1143CC'.,   1394°  to   20-5°  C   and   1443°  to 

('.,    and    resistivity    curves    plotted    from    the    data 

[tained.    The    following    values    for    copper    of    99-39 


.  (r«.  RK  mill  n  ii  1 1  Hi'  ■in/  [in   cv,;,y»  ;  |  ,'     1  )i  tn  mi-  -ili-n   o)       . 

E.  E.  Brownson.     Min.  and  Bng,  World,  Dec.  27.  1913, 
L16S     1167, 

Tin;    following    methods,    employed    Eoi    cqnvertei 
refined   copper  at    the   works   .,t    thi     Ai  Copper 

Mining  Co.,  Great  Falls,  Mont.,  U.S.A.,  and  requiring 
about  24  hours  for  a  single  sample,  are  tated  to  give 
very   accurate    results. 

t'lim-i  ri,  r  copper,  1<>  grms.  arc  dissolved  in  a  mixture 
of  30c.c.  of  sulphuric  acid,  20  of  nitrii  acid  and  50  ol  wati  i . 
the  solution  boiled,  dilute. I  and  electrolysed  (current 
4  amp.)  until  only  about  ti-2.~>  <_'rm.  "f  copper  rem 
unprecipitated ;  the  liquid  is  mad.-  ammoniacal,  acidified 
with  hydrochloric  acid,  saturated  with  hydrogi  a  sulphide, 
and  aft.r  30  mins.  is  filtered.  The  precipitate  is  dissolvi  d 
in  2.~> — :!(i  c.c.  oi  aqua  regia,  the  solution  evaporati  d  to  dry - 
ni  ss.  the  r  si, in.-  boil,  d  foi  10-  IS  mins.  with  a  solution  of 
|  4 — 5  grms.  of  potassium  hydroxide  in  30  c.c.  of  water,  25  c.c. 
of  sodium  sulphide  solution  (lib.  of  crystallised  mono- 
sulphide  in  2  litr.s  of  water)  are  add.  .1.  tin  boiling  continued 
for  o — lo  mins.  -,nd  the  solution  cooled  .md  decanted 
through  a  small  filter,  the  black  residue  king  re-treated 
with  a  further  25  c.c.  of  sodium  sulphide  and  finally  wash,  d, 
on  the  paper,  with  dilute  sulphide  solution.  The  filtrate 
(volume  preferably  150 — 175  c.c.)  is  heated  with  5  c.c.  of 
hydrogen  peroxide  until  the  strong  yellow  colour  fade-, 
cooled,  and  electrolysed  (O'lO— 0-15  amp.)  to  precipitate 
the  antimony,  re-solution  of  the  latter  U  ing  prevented 
by  removing  the  cathode  from  the  liquid  as  soon  as  tin- 
current  is  discontinued;  the  cathod.  is  subsequently 
washed  with  water  and  alcohol,  dried  over  an  alcohol 
flame  and  weighed.  The  solution  is  acidified  with  sul- 
phuric acid,  saturated  with  hydrogen  sulphide,  and  after 
30  mins.  filtered;  the  precipitate  is  dissolved  in  dilute 
ammonia  (1  :  4),  the  solution  acidifii  .1  with  sulphuric  acid, 
in  excess  (7  or  8  c.c),  and  the  liquid  evaporated  until 
fumes  of  sulphur  trioxide  appear;  the  vessel  is  then 
covered   and    the    solution    heated    strongly    for    60 — 0O 

mins..    after    which    it    is    successively     led,    diluted, 

neutralised  with  ammonia,  acidified  with  hydrochloric 
acid,   filtered,   made   alkaline   with   an   e:  odium 

bicarbonate,  and  titrated  with  iodine  solution  (5-105  grms. 
per  litre)  which  has  been  previously  standardised  against 
arsenic  trioxide.  When  the  copper  contains  less  than 
004 — 005  per  cent.  As.  the  determination  is  best  made 
on  20  grms. 

7,'.  fined  copper.  The  percentages  of  arsenic  and  antimony 
b  ing  usually  very  small,  no  attempt  is  made  to  separate 
the  two  elements.  25  grms.  of  the  sample  and  0-06  grin. 
of  pure  iron  are  dissolved  in  85—90  c.c.  of  nitric  acid 
and  75  c.c.  of  water,  the  solution  boiled  and  diluted  to 
600—700  c.c.  with  very  hot  water  ;  after  which  ammonia 
is  added  until  the  copper  hydroxide  first  precipitated  is 
redissolved,  the  liquid  thoroughly  stirred  to  coagulate 
the  ferric  hydroxide  (boiling  is  not  permissible),  allowed 
to  stand  for  10—15  mins.  and  filtered.  The  iron  precipi- 
tate, containing  the  arsenic  and  antimony,  is  washed 
with  hot  water  and  or  ammonia  solution  until 
of  the  copper  is  removed,  and  dissolved,  on  the  paper, 
in  a  boiling  mixture  of  3  c.c.  of  nitric  acid.o  of  sulphuric 
acid  and  50  of  water,  the  solution  being  subsequently 
heated  to  boiling  and  electrolysed  for  2  hrs.  (current 
0-5  amp.)  to  remove  the  last  traces  of  copper.  The 
liquid  is  then  boiled,  made  ammoniacal,  boil,  d  again, 
allowed  to  stand,  and  filtered  :  the  iron  precipitate  is 
dissolved  in  dilute  hydrochloric  acid,  the  solution  neu- 
tralised with  ammonia  and  reduced  with  ammonium 
bisulphite,  or  preferably  with  -odium  hypophosphite, 
after   which   the   liquid   (freed  from   sulphur   dioxide   by 
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boiling,  if  bisulphite  has  been  used)  is  saturated  with 
hydrogen  sulphide  and  allowed  to  stand  overnight.  The 
precipitated  sulphides  are  subsequently  filtered  on  an 
asbestos  felt  in  a  platinum  Gooeh  crucible,  washed  with 
water,  alcohol,  carbon  bisulphide  and  alcohol,  dried 
for  1  hour  at  105°  C.  and  weighed.  When  the  assay  is 
made  on  25  grms.  the  percentage  of  arsenic  and  antimony 
combined  is  obtained  by  multiplying  the  weight  of  the 
mixed  sulphides  by  the  empirical  factor  2-4. — W.  E.  F.  P. 

'  opper-nickel  matte;    The  roasting  of .     E.  F.  Kent 

and  M.  H.  Merris.     School  of  Mines  Quart..  1913—1914, 
35,  1     21. 

The  paper  is  divided  into  sections  dealing  with  the  separa- 
tion and  determination  of  the  sulphates,  oxides  and 
sulphides  of  copper  and  nickel  in  mixtures  of  these  com- 
pounds :  the  determination  of  the  reaction  between 
copper  oxide  and  nickel  sulphide;  and  the  roasting 
of  a  commercial  copper-nickel  matte.  On  heating  a 
mixture  of  copper  oxide  and  nickel  sulphide,  a  small 
amount  of  the  sulphate  of  each  metal  was  produced 
between  525°  and  600°  C.  :  above  650°  C.  no  sulphates 
were  formed,  but  a  mixture  of  the  subsulphides  of  copper 
and  nickel  with  cuprous  sulphide,  the  formation  of  the 
latter  being  more  rapid  at  higher  temperatures;  no 
reaction  was  observed  on  heating  nickel  subsulphide 
with  copper  oxide.  In  the  roasting  of  copper-nickel 
matte,  oxidation  proceeded  slowly  below  600°  C,  while 
above  730°  C.  the  particles  became  past}'  and  caking 
occurred.  The  best  results  were  obtained  by  first  roasting 
the  powdered  matte  for  about  an  hour  at  450c — 500°  C, 
with  free  access  of  air,  to  cause  a  coating  of  oxide  to  form 
on  the  particles,  and  then  raising  the  temperature 
to  between  675°  and  725°  C,  vigorous  rabbling  of  the 
charge  being  maintained  throughout  the  whole  operation. 

— W.  E.  F.  P. 

Bronze,     brass,     and    German    silver;     Analysis    of . 

L.  Bertiaux.     Ann.  C'him.  Analyt.,  1914,  19,  0— 14. 

'  "ppcr  :  5  grms.  are  dissolved  in  a  mixture  of  10  c.c.  of 
sulphuric  acid  (sp.  gr.  1-84)  and  20  c.c.  of  nitric  acid 
(sp.  gr.  1-33),  diluted  to  300  c.c.  and  electrolysed  with  a 
current  of  2 — 3  amp.  If  much  tin  be  present,  the  deposit 
of  copper  must  be  redissolved,  and  the  solution  again 
electrolysed,  using  1  amp.  At  the  end,  the  solution  is 
removed  and  replaced  (without  breaking  the  electrical 
connections)  by  a  beaker  containing  2-5  c.c.  of  each  acid 
and  300  c.c.  of  water ;  after  5  minutes,  this  is  replaced 
by  water ;  after  another  five  minutes  the  electrodes  are 
detached,  the  cathode  washed  with  water,  twice  with 
alcohol,  and  dried  for  10  minutes  at  90°  C.  Iron,  nickel  and 
cobalt,  manganese,  and  aluminium:  The  combined  mother- 
liquors  from  the  electrolysis  are  boiled  down  till  they 
fume  strongly,  cooled,  water  added,  the  solution  warmed 
till  all  salts  dissolve,  transferred  to  a  beaker,  saturated 
with  hydrogen  sulphide,  and  1  or  2  c.c.  of  50  per  cent, 
ammonium  sulphate  added.  The  solution  is  filtered, 
heated  to  expel  hydrogen  sulphide,  treated  with  1  c.c.  of 
perhydrol  (hydrogen  peroxide  solution),  and  excess  of 
ammonia,  boiled,  filtered,  the  precipitate  redissolved  in  sul- 
phuric acid,  re-precipitated,  filtered  off,  washed,  dried, 
ignited  in  a  silica  crucible,  and  weighed.  A  few  drops  of 
sulphuric  acid  (1:1)  and  a  few  c.c.  of  hydrochloric  acid  are 
added,  the  oxides  dissolved,  and  the  solution  evaporated  to 
fuming  ;  it  is  cooled,  diluted  to  known  bulk,  and  aliquot 
portions  taken  to  determine  iron  and  manganese. 
Aluminium  is  obtained  by  difference.  The  united  filtrates 
from  the  ammonia  precipitation  are  treated  with  5  e.c. 
ol  sulphurous  acid,  20  c.e.  of  25  per  cent,  solution  of 
magnesium  sulphate  and  25  e.c.  of  ammonia,  heated  to 
boiling,  and  electrolysed  with  a  current  of  0-1  amp., 
keeping  very  hot  during  the  whole  day  during  which  the 
electrolysis  goes  on.  This  gives  the  nickel  and  cobalt 
i  ther.  Zinc  :  The  mother  liquor  from  the  last 
irolvsis  is  boiled  to  concentrate  it  and  remove  sulphur 
dioxide^  50  c.c.  of  an  18  p^r  cent,  alcoholic  solution 
of  sodium  hydroxide  are  added,  and  the  solution  con- 
centrated to  200  c.c.  A  few  c.c.  of  perhydrol  and 
20  c.c.  of  citricacid  (10  per  cent.)  are  added,  and  dilute 
sulphuric   acid   to   neutrality,   then   a   few   drops   of   the 


sodium  hydroxide  and  20  c.c.  of  citric  acid  ;  the  zinc 
is  now  deposited  on  a  coppered  cathode  by  a  current  of 
0-4  amp.  Lead  :  If  manganese  be  absent,  5  grms.  of  the 
alloy  are  dissolved  by  means  of  so  much  copper  solution 
(100  grms.  of  copper  dissolved  in  500  e.c.  of  nitric  acid 
and  made  up  to  a  litre)  that  there  shall  be  10  grms.  of 
copper  in  all,  and  nitric  acid  so  ao  to  make  37  e.c.  in  excess. 
The  solution  is  electrolysed  with  0-3  amp.  all  night,  and 
the  anode  weighed.  If  manganese  be  present,  5  grms. 
are  dissolved  as  for  the  determination  of  copper,  the 
solution  evaporated  to  fuming,  cooled,  treated  with 
water,  warmed,  and  filtered  through  a  close  filter, 
washing  with  dilute  sulphuric  acid.  The  filter  and  pre- 
cipitate are  treated,  in  the  original  beaker,  with  100  c.c. 
of  the  copper  nitrate  solution,  40  c.c.  of  ammonia  (sp.  gr. 
0-92)  and  80  c.c.  of  nitric  acid  (sp.  gr.  1-33),  kept  just 
boiling  for  half  an  hour,  filtered,  diluted  to  300  c.c, 
and  electrolysed.  Tin  :  From  2-5  to  10  grms.  are  treated 
with  nitric  acid  (3-8  c.c.  per  grni.,  and  6  c.c.  exi 
after  solution,  the  liquid  is  diluted  to  450 — 500  c.c.  with 
boiling  water,  a  few  c.c.  of  50  per  cent,  ammonium  nitrate 
added,  the  liquid  boiled  for  a  few  minutes,  filtered,  and  the 
insoluble  residue  washed,  dried  and  weighed.  In  accurate 
work,  it  must  then  be  fused  with  sodium  carbonate  and 
sulphur,  and  the  impurities  determined  as  usual. — J.  T.  1). 

Aluminium;     Electro-plating with   nickel.     J.    Canac 

and  E.  Ta- silly.     Comptes  rend.,  1914.  158,  119—121. 

The  metal  Is  passed  through  a  bath  of  boiling  potassium 
carbonate,  washed,  brushed  with  milk  of  lime,  washed, 
dipped  in  2  per  1000  solution  of  potassium  cyanide, 
washed,  dipped  in  a  bath  of  500  c.c.  of  hydrochloric  acid 
and  500  c.c.  of  water  in  which  1  grm.  of  iron  has  been 
dissolved,  till  it  acquires  a  "  moire  "  appearance,  washed 
again,  then  placed  in  the  depositing  bath  (in  which  nickel 
chloride  gives  better  results  than  the  sulphate).  The 
nickel  adheres  so  strongly  as  to  be  practically  inseparable 
by  any  treatment  which  docs  not  break  the  aluminium 
itself.  Microscopic  examination  of  the  surface  of  the 
metal  after  the  iron  bath  favours  the  view  that  the  iron 
accentuates  and  localises  the  attack  by  the  acid  so  as  ti 
produce  a  sort  of  cellular  etching  ;  by  deposition  in  th<  -■ 
cellules  the  nickel  is  interlocked  with  the  aluminium 
and  thus  firmly  attached.  Nickel-plated  aluminium  i 
permanent  in  moist  air,  and  resists  dilute  sodium  car 
bonate,  glacial  acetic  acid,  and  saturated  common  sal 
solution.  Its  expansion-coefficient  by  heat  is  lowered 
and  wires  of  it  show  no  Thomson  effect. — J.  T.  D. 

Zinc-cadmium  alloys  ;    Hardness  and  electrical  conductieii 

of .     A.   Glasunow  and   M.   Matweew.     Int.  Zcil 

Metallog.,  1913,  5,  113—122. 
The   alloys    were    prepared   from   the    pure    metals  at 
formed  into  rods  by  drawing  up  the  molten  metals  in' 
Jena-glass  tubes.     The  rods  were  annealed  for  84  hi 
at    225°  C,    and    their    conductivity    then    determine 
The   curve  obtained  was  a  straight   line,  indicating  t 
absence    of    solid    solutions.     The    conductivity    valv. 
found  for  the  pure  metals  were    X0=145    for   cadmu: 
and  X0=18-l  for  zinc.     Tests  made  by  Brinell's  kardm 
curve,  using  a  ball  of  9-52  mm.  diam.  and  a  load  of  - 
kilos,  with  samples  annealed  at  225°  C.  for  72  hours,  sh'.' 
a   single   maximum   at   the   eutectic   concentration,  v 
26-6  atomic  per  cent.  Zn,  but  with  alloys  which  had  b. 
first  hammered  and  then  annealed  at  225°  C.  for  900  hot. 
it  was  a  straight  line.     The  values  for  the  pure  metals  Wi 
Zn  381  and  Cd  22  0.— T.  St. 

Metals    and    alloys;     Experimental    determinations  of 

viscosity    and    density   of  some   molten .     K.    A 

Int.  Zeits.  Metallog.,  1914,  5,  142—168. 
The  molten  metal  or  alloy  was  drawn  up  from  a  g 
crucible  into  a  quartz  vessel  shaped  like  a  pipette, 
time  measured  for  the  outflow  through  a  capillary  ti 
as  the  level  passed  two  constrictions.     The  viscosity  I 
was   surrounded   by   a  glass   tube  on  which  a 
resistance  wire  was  wound,  whereby   the  dcterniir 
could    be    made    at    a    desired    temperature.     The  < 
experimental  difficulty  was  to  prevent  oxidation  of « 
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metal,  and  to  cope  with  it  an  atmosphere  of  hydrogen 
containing  methyl  alcohol  was  provided  inside  the  glass 
ml*-.  In  each  cave  the  coefficient  ol  viteoaity  was 
calculated     by    Poiscuillc's    formula,    the    vessel    being 

irated  with  mercury  as  Iho  normal  liquid.  Deter- 
mmat  ions  were  made  upon  the  purr  metals  ( Sd,  Sn,  Pb,  aj  <1 
Hi,  ami  uium  Pb-Sn  and  Pb-Bi  alloys,  at   temperatures 

ing  (rum  the  melting  point  to  550'  < '.  The  viscosity 
of  all  the  metals  investigated  was  of  the  Minn-  order  of 

rtitudi'.     The  sequence  of  the  viscosities  »ns  the  same 

Til  of  the  melting  points.      Wit h  cadmium,  mercury, 

tin  and  lead,  the  fall  In  viscositj   with  rising  temperature 

was    larger   in    proportion    as    n    was    larger,    but    in     the 

of    bismuth    the    fall    was    relatively    less.       The 

of    tin-    Pb-Sn    alloys     was    somewhat     smaller 

than    would    be    the    case     if     the     law     of     mixtures 

hud     rigorously,   and      with   the     Pb-Bi    alloys    at    low 

temperatures  this   discrepancy   was   even   more   marked. 

cosity  temperature-coefficient  of  the  Pb-Bi  alloys 

was  surprisingly  small,  and  at    higher   Bi-concentrations 

i appeared  to   Ik-  even   lower  than   that   of  pun-   bismuth. 

■  itic  gravities  of  the  same  metals  and  alloys  at 

different    temperatures   win-   determined   using  the  same 

apparatus.     The  observed  specific  gravities  of  the  alloys 

were   very  "lightly   lower   than   those   calculated   by   the 

law  of  mixtures.— T.  St. 

Mineral  and  metnl  production   in  thi    I  nited  States.     Eng. 
and  Min.  J.,  Jan.  10.  1914.     [T.R.] 

Fh«  following  tallies  show  the  approximate  production 
if  the  principal  metals  and  minerals  in  the  Unitfd  States 
n  1913,  figures  for  1912  in  ino  added  for  comparison  : — 

Production  of  metals  in  tht  United  States. 


I' nit. 


pounds  . . 

r  (a)   pounds  . . . 

Vrronianganese    .      long  tons  . 

:oM(»)    dollars   ... 

long  tons  . 

-'    |  short  tons 

'»    poitmls  .  .  . 

•  ■;     (tasks    

t  roy  ounces 
~)io"rt  tons 


1912. 

1913. 

(17)40,000,000 

(AKiO.OOO.OOO 

1,241.762,508 

1,228  811,58) 

227,725 

353.100 

93,451,500 

ss.:!iil  .ii-m 

20,525,412 

30.811s  300 

410,008 

433.476 

42,188,769 

(a)88.614,745 

1/12.-.. 147 

(A)21,000 

S3  786  soo 

67.601  111 

348,638 

356.146 

00  Production  from  ore  originating  in  the   United   States. 
>)  The  statistics  for  )912  are  the  final  and  those  for  1913  are 
«  preliminary  statistics  reported  jointly  by  the  director  of  the 
lint  and  the  t'.s.  ideological  Survey,     (c)  Production  of  refined 
and  scrap  originating  in  the  United  States  ;  anti- 
id  is  included,     (d)  Total  production  of  smelters,  except 
iting  dn»ss  and  junk  exclusively  :  includes  spelter  derived 
•rte,l  ore.     (r)  Imports:    for  1913.  first  10  months  only, 
kel  is  refined  in  the  United  States  for  the  production  of 
x-tal,  oxide  and  salts      (l)  As  reported  by  U.S.  (ieological  Survey. 
!>>rted    by   the    Metallgesellschaft,   Frankfort  am   Main 
•.lated. 

Production  of  mineral  and  chemical  substances. 


1913. 


pounds...  -000  4,624,140 

W  ...  short    tons  84.478.527  90.099.003 

•I     hitil    (A)    ...  short  tons  449.962.723  47)969.903 

..  short   tons  42,528,653  45.328.890 

hate    .  pounds  . . .  39.480.741  54,330,000 

long  tons  .i9.196.798  61.770  47s 


W  The  coal  and  coke  statistics  are  the  estimates  of  Coal  Age. 


Patents. 


on.]     Magnetic  body  ;  Process  for  improving  the  magnetic 

/«ali(i«  of  a .     R.    A.    Hadfield,   Sheffield.     U.S. 

'    -     1,082,947  and  1,082.948,  Dec.  30,  1913. 

E  material,  an  allov  of  iron  with  other  elements  (e.g., 
con),  is  heated  to  700°— 800c  C,  or  to  900°— 1000°  C, 
1  cooled  slowly  ;  then  rtheattd  to  £00° — 1000c  C., 
to  700°— 800°  C..  respectively,  and  cooled  rapidlv. 

— W.  E.  F.  P. 


Sintered  product  rich  in  metallic  iron      Production  of 

from  Jin*  iron  orm,  pyrites  cinder,  or  ttit  Wee.  Metallbank 
and  MetaUurgisoho  <;..-.  A.-G  Qer.  Pat.  268,150, 
Nov.  13,  1910. 

'I'm k  line  ore  or  the  like,  mixed  with  a  certain  quantity  of 
oarbon,  is  subjected  to  a  blast  which  it  pa  s<d  first  Ihrougli 
a  layer  of  incandescent  carbon  below  or  above  ti»  >  b 
and  of  such  thickness  that  the  gates  whi(  h  1 1  me  in  ool 
with  the  charge  before  Bintering  an-  a-  far  a-  possible 
rich  in  carbon  monoxide  and  frte  from  owl''  i  .  Several 
alternating  layers  of  the  charge  and  of  carbon  may  be 
employed. — A.  S. 

[Qold   and   silver. \    On* ;    Tnating    metal-carrying . 

1.     KitM-e.     Philadelphia,    Pa.     US.     Pat.     1,0c 

Dec.  30,  1913. 
A  cyanide  process  in  which  the  Eolution  i-   periodically 
subjected  to  the  action  of  an  electric  current    while  in 
contact  with  the  ore. — W.  E.  F.  1". 

Zinc  ;      Condensation     of .      A.      L.      J.      Queneau, 

Philadelphia.  Pa.     U.S.  Pat.  1,082,705,  Die.  30,  1913. 

The  ulterior  of  the  condenser  is  provided  with  carbon 
baffle-plates  arranged  transversely  aid  longitudinally, 
or  radially.— W.  E.  F.  P. 

Zinc;    Process  for  precipitation   of .     F.    L.    Wilson 

andS.  E.  Bretherton,  Berkeley, Cal.  U.S.  Pat.  1,083,785, 
Jan.  0,  1914. 
Is  the  electrolysis  of  zinc  sulphate  solution,  the  stn 
of  the  solution  is  maintained  substantially  constant  by 
the  addition  of  zinc  carbonate.  Acid  ammonium  carbonate 
is  also  added  so  that  ammonium  sulphate  i-  formed, 
which  acts  as  a  catalytic  agent  and  causes  a  more  uniform 
deposition  of  the  zinc.  The  ammonia  and  carbon  dioxide 
liberated  from  the  bath  are  recovered. — T.  Si. 

Zinc;    Separation   of by  the  action  of  a  blast  of  air 

on  a  mixture  of  the  zinciferous  matiriul  u-ith  fuel  an  I. 
if  necessary,  with  other  substances.  F.  C.  \V.  Tiniiii. 
Ger.  Pat.  268,427,  Oct.  9,  1912. 
The  "  blowing "  is  effected  in  stages,  and  bet 
successive  blowings  the  charge  is  moved  from  one  part 
of  the  permeable  hearth  or  grate,  and  then  replaced 
thereon  or  on  another  part  or  moved  from  one  grate  to 
aiother  one  :  during  this  operation  portions  of  the  charge 
at  different  temperatures  may  be  mixed  with  one  another. 
A  rotating  or  tilting  grate  may  be  used,  the  blast  being 
delivered  only  tmough  that  part  covered  by  a  sufficient 
depth  of  charge.  The  apparatus  shown  consists  of  a 
rotary  converter  with  a  grate  let  into  the  wall  at  one  part. 
Th"  blast  is  delivered  below  the  grate  with  the  converter 
in  such  a  position  that  the  grate  is  at  the  lowest  part. 
After  a  period  of  blowing,  the  blast  is  cut  off,  the 
vcrter  rotated  several  times  tc  mix  the  charge,  then  restored 
to  its  original  position,  and  the  blast  again  delivered, 
and  so  on. — A.  S. 

Tungsten  and  method  of  making  the  same  for  use  asfilan 
of  incandescence  electric  lamps  and  for  otJu 
W     D     Coolidge,    Assignor    to    General    Electr 
Schenectady.     XV.      U.S.     Pat.     1.082.933.     Dee.     30, 
1913. 
A  mass  of  pure  tungsten,  formed  by  agglomerating  ard 
sintering  the  powdered  metal,  is  subjected  to  re]  eated  hot 
swaging,  until  it  becomes  fibrous  in  structure,  and  then 
further  reduced  by  hot  drawing. — W.  E.  F.  P. 

(1)    Desulphurising    ores;     (2)    recovering    sulphur;     (3) 
obtaining   sulphur  from   sulphides;    (4)   desnlpkunt 
and   briquettiwj   ores  ;    (5)  extracting  sulphur 

0t W   A.  Hall.  New  York.     US.  rat-.  1,083,246 

1.083.250,    1,083,251,     1,083,252    and    1,083,253,  I  et 
30,  1913. 
(I)  Foe  recovery  of  the  "fixed  sulphur  atom,'    sulphide 
ores  are  exposed,  in  the  presence  of  steam    to  a   non- 
oxidising  flame,  at  a  temperature  sufficiently  high  to  i 
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thi  sulphur,  without  fusing  the  ore.  (2)  A  layer  of  sulphide 
ore,  especially  pyrrhotite  ore,  in  which  no  considerable 
amount  of  sulphide  having  both  "  fixed  and  feeble  sulphur 
atom-  exists,  is  treated  with  a  reducing  flame  obtained 
by  burning  gas  containing  much  methane  and  ethylene, 
the  temperature  in  the  reaction  zone  being  maintained 
at  7tK.I — 900"  t'.  :  steam  may  be  added  to  the  gasi  - 
leaving  the  furnace,  (3)  Sulphide  ores  are  exposed  to 
the  simultaneous  action  of  a  flame  and  steam,  preferably 
with  agitation,  in  a  series  of  successive  steps  in  each  of 
which  the  quality  of  the  flame  and  the  relative  amount 
oi  -trim  is  different  :  at  first  a  highly  reducing  flame  and 
much  steam  may  In-  employed,  then  a  flame  of  less  reducing 
power  with  less  steam,  and  finally  an  oxidising  flame  almost 
in  the  absence  of  steam.  (4)  A  moving  body  of  ore  is 
subjected  to  a  non-oxidising  flame  (e.g.t  of  oil  fuel)  pro- 
jected downwards  upon  it.  and  the  vaporous  products, 
from  which  the  sulphur  (expelled  as  suoh)  may  be  recovered, 
are  withdrawn  from  below  the  body  of  ore  which  may  be 
heated  to  sintering  temperature.  (5)  A  moving  mass  of 
pyrites  (whilst  being  agitated)  is  heated,  in  the  substantial 
absence  of  materials  capable  of  combining  with  it,  to  a 
temperature  at  which  the  loosely  combined  sulphur  atom 
is  expelled,  fresh  pyrites  being  continuously  introduced 
into  the  heating  chamber  and  the  desulphurised  ore  with- 
drawn.— F.  SiiDN. 

Aluminium  ;   Process  for  obtaining .     P.  C.  Mellhinev, 

Great  Neck,  XY.     U.S.  Pat.  1.083,691,  Jan.  6,  1914." 

Felspar  is  treated  with  aqueous  hydrofluoric  acid,  and 
the  solid  aluminium  fluoride  obtained  is  added  to  a  fused 
bath  of  aluminium  fluorides  and  a  fluxing  ingredient. 
Water  or  steam  is  added  at  the  same  time  in  sufficient 
quantity  and  in  such  a  manner  as  to  react  with  the  alu- 
minium fluoride  to  produce  hydrofluoric  acid  and  alumina. 
The  fused  mixture  is  subjected  to  electrolysis  to  obtain 
metallic  aluminium,  fresh  quantities  of  aluminium  fluoride 
being  continuously  added,  and  the  hydrofluoric  acid 
recovered  and  used  again.  The  potassium  silieofruoride 
formed  from  the  felspar  is  treated  to  yield  potassium 
hydroxide. — T.  St. 

.tin minium  alloy;   Hard .     W.  de  l'Or.  geb.  Peyjean. 

tier.  Pat.  268,515,  March  S.  1913.     Addition  to  Ger.  Pat. 
265,924  (this  J.,   1913,   1160). 

The  alloy  described  in  the  chief  patent  consisting  of  Al  84, 
Pb  11,  and  "  glass  "  5  per  cent.,  is  stated  to  be  considerably 
improved  by  the  addition  of  about  2  per  cent.  Sn. — A.  S. 

Nickel  ulloji  of  high  chemical  resistance  and  which  run  bt 
worked  mechanically.  W.  and  P.  Borcheis.  Ger.  Pat. 
268.516.  June  12.  1913.     Addition  to  Ger.  Pat.  265,328. 

The  nickel  in  the  alloy  described  in  the  chief  patent  (this 

•I.,  1913.  1160)  may  be  partly  (up  to  90  per  cent.)  replaced 

by  iron. — A.  S. 

Furnact  .    Metallurgical .     L.  Addicks,  Perth  Amboy, 

and  C.  L.  Brower,  Chrome.  X.J.     U.S.  Pat.   1, 083.719 
Jan.  6.    1914. 

The  furnace  has  a  lining  of  magnesite  bricks  laid  with  a 
mortar  of  magnesite  dust  and  a  solution  of  sodium  silicate, 
tin   walls  and  roof  being  of  chrome  brick. — T.  St. 

Maltai    metal  :    Process   oj   mixing    minerals    and    metals 

with .     S.    L.    Boggs.    Pittsburgh,   Pa.     U.S.    Pat. 

1.083.724.   Jan.   (»,    1914. 

Flue  dust,  or  other  fines,  is  added  to  molten  metal  as  this 
runs  from  the  furnace  spout  into  a  receiving  vessel.     The 
metal  is  then  further  agitated  and  its  temperature  main 
tained  by  the  introduction  of  a  blast. — T.  St. 

Alkali  metals;    Electrolytic  production  oj from  fused 

caustic  alkali*.     Oesterreichischer  Yen-in  fiir  Chem.  urd 

Metall.   Production.     Ger.  Pat.  267,897,  Jan.  23,  1912. 

Concentric  electrodes  are  used,  separated  by  an  annular 

partition  of  the  solidified  electrolyte  produced  by  artificial 

cooling,     In  order  to  prevent  the  aqueous  alkali' gradually 


formed  at  the  anode,  as  the  result  of  the  production  of 
water  by  the  discharge  of  hydroxyl  ions,  from  reaching 
the  cathode  compartment  and  so  diminishing  the  current 
yield,  the  partition  is  made  to  dip  into  the  fused  electrolyte 
to  a  lower  level  than  the  electrodes.- — A.  S. 


Soaking  pits.     ["  Tiefofen."]     ().   Uehlendahl.     Ger.   Pat. 
266,974,  Jan.   19,  1913. 

One  or  more  of  the  pits  are  connected  with  fore-hearths. 
The  waste  gases  from  the  pits  are  utilised  in  part  for  pre- 
heating the  air  used  for  combustion  of  the  heating  gates 
for  the  pits  and  for  the  fore-hearths  and  in  part  for  directly 
heating  the  fore-hearths. — A.  S. 


Soaking  pit.     F.    Siemens.     Ger.    Pat.    268,379.   Jan.   25, 
1913. 

Partitions  or  pillars  of  refractory  chequerwork,  acting  as 
keat-aceumulators,  are  interposed  between  the  ingots  in 
the  pit. — A.  S. 

Heating  or  annealing  easily  oxidisable  articles  in  regenerai 
furnaces.     F.  Siemens.     Ger.  Pat.  268,278,  June  5,  1912. 

The  heating  or  annealing  is  effected  by  non-oxidising 
gases  which  have  been  heated  in  the  regenerators,  and 
after  leaving  the  annealing  chamber,  these  gases  air 
burnt  in  order  to  heat  the  cooled  regenerators. — A.  S. 

Steel  ingots  and  castitigs  ;    Process  and  apparatus  for  tht 

thermal   treatment  of .     E.    C.    R.    Marks,    London. 

From  Soc.  Anon.  Italiana   Gio.  Ansaldo   &  Co..  Genoa, 
Italy.     Eng.  Pat.  2484.  Jan.  30,  1913. 

See  Ft.  Pat.  453.712  of  1913  ;  this  J.,  1913,  794.— T.  F.  B. 

M<  tats;      Process    for    rendering    non-ductile ductile. 

C.    Trenzen,    Cologne,    Germany.     Eng.    Pat.    26,800, 
Nov.  21.  1912.     Under  Int.  Conv.,  Aug.  14,  1912. 

See  U.S.  Pat.  1,074.993  of   1913  ;    this  J.,  1913,  1017. 

— T.  F.  B. 

Metals  and  alloys;    Preparation   of .     A.    P.    Stroh- 

menger,  Westminster.     Erg.  Pat.  27.643.  Nov.  SO,  1912. 

See  U.S.  Pat.  1,073,543  of  1913  ;  thisJ.,  1913,  981.— T.F.B 

Metallic    surfaces;     Cleaning    .     C.    H.    Thompson, 

Amblecote,  Stafford.     Eng.  Pat.  9,  Jan.  I,  1913. 

See  Fr.  Pat.  458.524  of  1913  ;  this  J.,  1913.  1074.— T.  F.  B. 


Condensation   of  vapours   of   volatile    metals,    (.specially  % 

zinc    vapour;    Process  and  apparatus  for  the .     F. 

C.    W.    Timm.    Hamburg.   Germanv.     Eng.    Pat.    1616 
Jan.  20,  1913.     Under  Int.  Conv.,  Feb.  17,  1912. 

See  Fr.  Pat.  454.399  cf  1913  ;  this  J.,  1913.  871.— T.  F.  B 

Ores ;      Process    of    chloridizing .     A.     D.     Ledou.v 

Summit,  X.J.     U.S.  Pat.  1,082,509,  Dec.  30,  1913. 

See  Fr.  Pat.  460,579  of  1913  :   this  J.,  1914,  88.— T.  F.  I 


Metallurgical  furnace.     L.    A.    Smallwood,    Birminsrhan 

U.S.  Pat.  1,082,828,  Dec.  30,  1913. 
See  Eng.  Pat.  14,812  of  1909  :  this  J.,  1910,  958.— T.  F  n 


Alloys  ;    Process  of   improving .     A.    Wilm.  Schlacl 

ensee,  Germany.     U.S.  Pat.  1,083,903,  Jap.  6,  1914 
See  Eng.  Pat.  6485  of  1910  ;  this  J.,  1910,  1210.—  T.  F 

Metals  from,  their  ores;  Apparatus  for  extracting  — 
H.  S.  MacKav,  Assignor  to  MacKay  Copper  Ptocj 
Co.,  Riverside,"  Cal.     U.S.  Pat.  1,084,351,  Jan.  13.  1» 

See  Fr.  Pat.  428.521  of  191 1  i  this  J.,  191 1.  1 167.— T.  F 
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XI.     ELECTRO-CHEMISTRY. 

WUctric  vacuum  furnaei    /,.r  high  ttmpeiaturti  .     J,   Wolf 

iiiul  K.  Mull,-,.     '/    Elektroohem.,  191 1.  20.  I      I. 

Tiik  furnace  whii  h  is  represented  diagrammatioaily  in  the 
Mure  luts  a  heating  ur.ii  consist  ii  ol  a  carbon  or  graphite 
tube,  e, provided  with  slits  about    I     2  mm.  wide,  Hi  nun. 


Furnace:     Electric  P       Byermann,      WitkowiU, 

Austria.     Eng.  Pat.  9881,  April21,  1918. 

Tmk  furnace,  of  the  tilting  variety,  it    Iruclod  that 

the  hearth  may  be  rotated  iq  relation  to  the  statioi 
oover,  i ,i  the  latter  maj  be  rotated  whilst  the  bei  ,: 
sta.tiona.rv,   "i-    l>>>th    may    be    rotated    i  oi 

periodically  in  the  -ami',  or  in  opposite  din 
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apart,  extending  I  wo  thirds  of  the  diameter  alternately  from 
Opposite  sides.  'Tins  gives  a  ocrtain  elasticity  and  avoids 
fracture.  The  outer  cooling  jacket,  i>,  which  is  mounted 
on  wheels,  ran  be  readily  removed  to  expose  the  interior, 
tad  '.in  be  made  gas-tighl  by  turning  the  wheels  (A,  li„) 
which  compress  the  rubber  rings  between  the  outer  jacket 
and  the  end  jackets  (water -cooled  pistons)  a,,  n,.  The 
rubber  is  protected  from  the  hoi  eases  by  rings  of  asbestos. 
The  carbon  tube  screens.  ot.  o:,  are  each  divided  by 
horizontal  slits  s«  that  the  heating  element  can  be  easily 
exposed  ;    they  are  spaced  apart  and  insulated  by  quartz 

.  r.  The  substance  to  be  heated  is  contained  in  a 
larlxni  boat,  I  em.  wide  and  10  cm.  lone,  to  which  is 
attached  a  long  graphite  rod  which  facilitates  introduction 
into  and  removal  from  the  furnace  at  n.  If  the  object  is 
to  he  suddenly  cooled,  a  steel  tube  carry  ing  an  iron  rci  eiver 
is  attached  at  tj.  When  the  boat  is  pissed  into  the  steel 
tube  and  inverted,  the  object  falls  into  the  receiver  which 
may    then    be    removed.     Temperatures    aie    measured 

lly  through  g,  the  copper  tube  being  blackened  inside. 
Aery  high  and  constant  temj>oratures  can  be  reached 
very  rapidly,  while  the  cost  of  the  furnace  and  of  the 
aaergy  consumed  at  a  given  temperature  is  verv  low. 

— W.  H.  P. 


Tentative   specifications   and   analytical  procedure    for    30 
percent.  Hevta  rubber  insulating  compound.  See  XIV. 


Patents. 

Furnaces  ,■   Electric .     F.  C.  Wardall  and  J.  Manhant. 

Hudderstield.  Yorks.     Eng.  Pat.  2718.  Feb.  3.  1913. 

The  furnace,  provided  with  a  vacuum  easing,  has  a  tapping 

tube    constructed    of    alumina,    extending    through    the 

lining  and  the  metal  wall  to  the  base  of  the  hearth.      A 

carbon  i>r  like  tube  surrounds  the  portion  of  the  tapping 

rhloh   extend-   through   the   lining  and    wall,    with 

for  temporarily  putting  the  carbon   tube  into  an 

circuit,  thus  preventing  the  congealing  of  material 

the  rent  hole  during  tapping.  A  wad.  adapted  to 
fuse  at  a  given  temperature,  or  a  special  valve,  i-  used 
the  vent  hole.  The  outer  end  of  the  tapping  tube 
is  surrounded  by  a  cylinder,  the  interior  of  this  and  of 
the  tapping  tube  being  in  communication  with  the  vacuous 
space  in  the  casing.  The  upper  part  of  the  furnace 
easing  forms  a  dome,  and  is  provided  with  a  controlled 
outlet  for  the  gases.  When  the  wad  begins  to  Boften, 
the  valve  in  the  dome  is  closed,  and  the  gas  pressure 
rises  in  the  interior  of  the  furnace  j  on  the  outlet  side  of  the 
wad  there  is  a  diminished  pressure,  and  the  wad  is  thus 
'orced  toward*  th«  outlet  end  of  the  tapping  tube.—  B.  X. 


I  saino  or  at  different  angular  velocities,  i  Ik-  tilting  frami 
of  the  furnace  remaining  stationary  in  all  cases.  The 
central  line  between  the  electrode-  is  disposed 
eccentrically  to  the  central  line  of  the  hearth.  Both 
eleetrodes  may  pass  through  the  cover  of  I  he  furnace,  or 
through  the  base  and  lateral  walls. — 15.  N. 


Furnact •;    Electric .     J.    Burke.    Erie,    Pa.,   Asaignoi 

to   Burke  Electric  Oo.     D.a    Pat.    1,082,459,    Dec   23, 
1913. 

The  furnace  i-  supplied  with  polyphase  currents  through 
a  transformer,  which  converts  an  alternating  current  into 
several  secondary  alternating  currents  of  different  plfe 
by  means  of  secondary  coils  unconnected  with  each  other. 
Each  secondary  current  is  conveyed  to  a  separate  pair  •  f 
ebctrodes  disposed  in  the  furnace  in  arcing  relation  to  the 
charge. — B,  X. 

Ozone  generators;    Electric .     C.  W.   Denny,  London. 

Eng.  Pats.  4355  and  lT.llliti.    Feb.  20  and  Aug.  7.  1913. 
The    generator   comprises   a    number    of    elements.    e. 
consisting  of  an   outer  and   inner   tubular  or  cylindrii 
electrode,  arranged   concentrically  and   separated    by   an 
annular  space.     The  inner  electrode  consists  of  a  metallic 
stationary  tube  provided  on  its  periphery  with  a   . 
number  of  integral   points,  produced  from  the  metal  oi 
the  tube  In  a  "  knurling  "  process,  the  surface  being  cut  up 
by  longitudinal  and  circumferential  grooves.     Each  element 
is  mounted  by  means  of  a  clip  upon  a  radial  arm  carried  by 
a  central  boss  or  spindle,  so  as  to  be  situated  in  the  conei  t 
of  air  created  by  a  fan.     In  an  alternative  form,  the  outer 
electrode  consists  of  a  chain  wound  upon  an   insula 
tube.— B.  X. 

Diaphragm    for    electrolytic    apparatus.     H.     1).     Ruhm, 

Butfah  .  X.Y..  Assignor  to  Niagara  Alkali  i  o.,  N  agara 
Fall-.  X.V.     U.S.  Pat.  1,082,286,  Dei    23,1913. 

The  diaphragm  comprises  a  wire  gauze  cathode,  and  8 
number  of  superposed  permeable  layers,  one  or  mote  of 
the  inner  layers  being  supported  by  and  secured  to  the 
cathode,  ami  one  i.r  more  pf  the  outer  layers  only  loosi 
retained  in  position.  The  thickness  "f  the  diaphrag 
may  thus  be  readily  varied  by  adding  "r  removing  layers, 
a  removable  arrangement  being  provided  for  holding  the 
loose  layer  or  layers  in  position.  —  B.  X". 

Insulating  compound.    T.  A.  Edison,  Llewellyn  Park,  West 

Orange.    N.J.      U.S.    Pat.    1,083,354,    Jan.    6,    1914. 
The   compound    contains   six    parts   by    weight    of   tetra- 
ehlordnapnthaTene  in  tough  flexible  crystals;  the  inters!  ice* 
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(Feb.  16,  1914. 


being  filled  with  one  part  by  weight  of  a  fusible  substance, 
such  as  asphaltum,  to  render  the  compound  non-porous. 

—B.N. 

Insulating  material  [from  paper  pulp]  and  process  of  making 
the  same.  J.  C.  Peabodv,  Assignor  to  The  Republic- 
Manufacturing  Co.,  Boston,  Mass.  U.S.  Pat.  1,083.755, 
•Ian.  6,  1914. 

A  mixttke  of  sizing  and  free  or  uncombined  resin  is  added 
to  paper  pulp  in  suspension  in  a  liquid,  in  the  proportion 
of  at  least  3  oz.  of  resin  to  1  lb.  of  the  dry  fibre.  The 
resin  is  distributed  uniformly  over  the  surface  of  the 
fibres  by  beating  the  mixture,  the  liquid  being  then 
extracted,  and  the  residue  subjected  to  heat  and  pressure 
to  render  it  dense  and  homogeneous. — B.  N. 

Chemical  compounds  [nicktl  hydroxide  for  nse  in  alkaline 

■storage  batteries] ;    Art  of  forming .     T.  A.  Edison, 

Llewellvn  Park,  West  Orange,  N.J.     U.S.  Pat.  1,083,355, 
Jan.  6,"  1914. 

Xn  kei.  hydroxide  is  formed  by  rubbing  together  in  an 
undissolved  condition,  a  dry  pulverised  salt  of  nickel 
containing  water  of  crystallisation  and  an  excess  of  a  dry 
soluble  hydroxide.  The  resulting  mass  is  dried,  washed 
to  remove  the  soluble  salt,  and  the  nickel  hydroxide 
finally  dried. — B.  N. 

Battery  ;  Storage .     T.  A.  Edison,  Assignor  to  Edison 

Storage    Batterv   Co.,    West    Orange.   NJ.     U.S.    Pat 
1,083,356,  Jan.  6, 1914. 

The  active  material  for  the  positive  electrodes  of  alkaline 
storage  batteries  is  obtained  by  adding  to  a  solution  of 
a  nickel  salt,  containing  a  small  percentage  of  a  cobalt 
salt,  from  2  to  12  per  cent,  of  alkali  in  excess  of  the  amount 
necessary  to  effect  complete  precipitation.  The  precipi- 
tated nickel  hydroxide,  containing  not  more  than  5  per 
cent,  of  cobalt  hydroxide,  is  dried,  together  with  the 
excess  of  alkali  and  the  soluble  reaction  products,  the 
latter  and  free  alkali  being  afterwards  washed  out  and 
the  residue  dried. — B.  X. 

Chemical  reactions  [production  of  nitrogen  oxides,  etc.]  in 
gases  by  means  of  electric  arcs.  J.  Y.  Johnson,  London. 
From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  974,  Jan.  13,  1913. 

SEEGer.  Pat.  265,413  of  1912  ;  this  J.,  1913, 1068.— T.  F.  B. 

Electrode  for  preventing  cathodic  reduction.  A.  Pietzseh 
and  G.  Adolph,  Munich,  Germanv.  U.S.  Pat.  1,083,132, 
Dec.  30,  1913. 

See  Eng.  Pat.  22,028  of  1912  ;  this  J.,  1913,  31.— T.  F.  B. 

Fireproof  electrically-conducting  bodies  and  process  of 
manufacturing  the  same.  G.  Egly,  Treptow,  Assignor 
to  Gebr.  Siemens  und  Co.,  Lichtenbere,  Germanv. 
U.S.  Pat.  1,084,199,  Jan.  13,  1914. 

See  Fr.  Pat.  420,183  of  1910  ;  this  J.,  1911,  372.— T.  F.  B. 

Furnace;    Electric .     G.   Mcttler,   Berlin.     U.S.   Pat. 

1,084,466,  Jan.   13,   1914. 

See  Fr.  Pat.  436,947  of  1911  ;    this  J.,  1912,  499— T.  F.  B. 

Manufacture  [sterilisation  and  purification]  of  svgar.     Eng. 
Pat.    29,524.     See    XVII. 
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Palm  oil;    Mechanical  separation  of .     W.   Kemner. 

Verhandl.    Olrohstoff-Kommission   der   Kolon.-Wirtsch. 
Komitees.  1913.  1,  17—22. 

By  the  native  method  of  separating  the  oil  from  the  palm 
fruit  in  the  Cameroons  (viz.,  heating  over  free  fire  and 
hand  expression)  it  is  estimated  that  10  men  cap  produce 
about  400  kilos,  of  p.?lm  oil  in  a  month,  so  that  about 


22,000  natives  would  be  required  for  the  year's  production 
of  about  13,000  tons  of  palm  kernels  and  3500  tons  of 
palm  oil.  In  Haake's  process,  introduced  in  1907,  the 
fruit  is  broken  up,  repeatedly  heated  with  hot  water, 
and  expressed,  and  the  fragmentary  residue  of  shells 
separated  from  the  kernel  pulp  by  centrifugal  force. 
On  the  average  15  kilos,  of  oil  and  14  kilos,  of  kernels 
are  thus  obtained  from  100  kilos,  of  fruit,  and  15  to  20 
men  can  deal  with  4  to  5  tons  of  fruit  a  da\ .  The 
quality  of  the  oil  is  similar  to  that  produced  by 
the  native  piocess,  but  the  high  proportion  of  free 
fatty  acids  (sometimes  over  30  per  cent.)  renders 
the  product  only  suitable  for  soap  or  candles.  The  oil 
is  inferior  to  the  best  native  soft  Lagos  oil.  The  process 
recently  introduced  into  the  Agu  plantation  in  Togo 
gives  much  better  results,  the  proportion  of  free  fatty 
acids  being  usually  below  8  per  cent.  In  this  process 
the  entire  fruit,  after  removal  of  the  central  core,  is  heated 
for  some  time  at  100°  C.  within  two  hours  of  gathering, 
and  is  then  mechanically  pounded  and  expressed  once 
only.  From  16  to  17  per  cent,  of  palm  oil  and  10  to  11 
per  cent,  of  kernels  are  thus  obtained.  The  preliminary 
heating  checks  the  formation  of  free  fatty  acids  during 
the  expression,  though  it  probably  causes  a  loss  of  aroma 

— C.  A.  M. 

Palm  oil  as  an  edible  fat.  F.  Hupfeld.  Verhandl.  Olroh- 
stoff-Kommission der  Kolon.-Wirtsch.  Komitees,  1913 
1,  23—30. 

Palm  oil  containing  only  7  per  cent,  of  fiee  fatty  acids 
fetches  M.25  per  metric  ton  (24s.  lOAd.  per  ton)  moie 
than  oil  containing  12  percent,  of  free  acids,  and  a  premium 
■  >f  M.2.50  per  metric  ton  (2s.  6d.  per  ton)  is  offered  by  ore 
German  firm  for  each  reduction  of  0-5  per  cent,  below 
12  per  cent,  of  free  fatty  acids.  Now  that  it  is  possible 
to  produce  palm  oil  with  a  smaller  proportion  of  acidity, 
it  is  suggested  that  a  distinction  should  be  made  between 
ordinary  palm  oil  and  "edible  palm  oil,''  and  that  the 
latter  should  contain  not  more  than  8  per  cent,  of  fiee 
acids,  0-5  per  cent,  of  dirt  and  0-5  per  cent,  of  water. 
Ther;  would  be  no  difficulty  with  regard  to  the  German 
Customs,  since  such  palm  oil  would  not  be  suitable  as  such 
for  food,  but  only  for  the  manufacture  of  edible  fats. 

— C.  A.  M. 

Para  rubber  seed  [oil] ;    Utilisation  of .      Bull.  Imp. 

Inst.,   1913,  11,  551—559. 

The  results  of  examination  of  further  samples  of  Para 
rubber  seed,  oil  and  oil-cake  are  given  (see  also  this  J., 
1905,  1117;  1907,  764;  1910,  35;  1911,  755,  1265). 
Samples  of  oil  were  submitted  to  several  paint  and  varnish 
manufacturers  who  stated  generally  that  the  oil  was 
suitable  for  use  in  paints  and  varnishes,  although  it  dried 
more  slowly  than  linseed  oil.  A  sample  of  the  oil  which 
caused  "feeding  up"  of  the  paint,  was  found  to  have 
high  acidity  (acid  value  about  41);  the  "  feeding  up ' 
of  the  paint  appeared  to  be  due  to  the  free  acid, as  the  oil 
when  ground  with  white  lead  gave  a  stiff  pasty  paint, 
while  the  oil  from  which  free  acids  had  been  removed 
gave  a  fluid  paint.  The  oil  appeared  to  be  unsuitable 
for  linoleum  manufacture  (cf.  this  J.,  1914,  33),  but  could 
be  used  for  the  production  of  soft  soap.  The  general 
conclusion  was  that  the  oil  is  less  valuable  than  linseed 
oil  for  paint  manufacture  but  that  it  should  fetch  from 
25s. — 30s.  per  cwt.  (July,  1912).  Small  experimental 
consignments  of  oil,  seed,  and  cake  have  been  sold  alietdy 
in  the  United  Kingdom.  A  sample  of  Para  rubber  seed 
cake  contained;  moisture,  8-75;  crude  protein,  3019: 
true  protein,  24-85;  fat,  8-71  ;  starch  (by  diff.),  41-74  ; 
fibre,  501  ;  and  ash,  5-60  per  cent.,  corresponding  to  a 
nutrient  ratio  of  1  :  20,  with  139  food  units.  The  cake 
was  free  from  alkaloids  or  saponin,  but  cyanogencfie 
glucosides  were  present  in  the  above  sample  in  quantity 
equivalent  to  about  002  per  cent.  HCN.  "  Feeding  trials 
on  a  fairly  extensive  scale  were  carried  out  at  the  South- 
Eastern  Agricultural  College,  Wye.  Sheep  refused  to  eat 
the  cake  even  when  admixed  with  other  foods.  The  cake 
produced  a  laxative  effect  when  fed  to  young  cattle- 
at  the  rate  of  5  lb.  per   diem,  but  dairy  cows  consume 
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14  II).  per  tlit-iii  without  an)  injurious  effect  upon  the 
milk  nr  butter  produced,  while  satisfactory  inoroascs  in 
■jvighl  were  obtained.  Trials  on  a  largoi  BOalo  are 
oonsidered  net  ossarj  to  determine  more  exai  i  Ij  i  he  value 
i  rubber  seed  pake  .1-  a  food  for  cattle.     R.  G.  P. 

Oil  tetda  and  oils  .    Somi   new  or  Huh  known     — .     Bull. 

Imp.   Ii.-i..   1913,   11.  559     574. 
Saffluuir  [Carthamus  tinctorius  L.)  frmii  Xya-alai  d.     The 
seeds  I'linttiiiu'd  -'.' i'  mi  cent,  ol  "il  and  5  7  ter  cent,  of 
moisture,     ('il    seed    crushers    loported    thai    the    teccU 
eontained  rather  more  moisture  ilmn  is  usual  in  averago 
quality  Indian  seerl,  and  would  be  worth  about   £7   10b. 
par  ton  in  London  (Fob.,  1913),     "  Raina  "  seed  {Amoora 
mohihita  W.  and  L. )  from  Bengal.     The  tiee  yielding  theee 
Neds  is  an  evergreon  gt  owing  in   Northern  and   Eastern 
Bengal  and  Assam  whore  the  oil  is  usid  locally  for  burning, 
and     medicinally.     The     seeds     wero     rearly     spherical, 
brownish-black  with  a  pair  brown  hilunt,  and  consisted  of 
a  thin  brittle  husk  which  adhered  to  the  kernel  :    weight 
of  1  seed  about  0-7  grm.     Two  samples  of  seed  contained 
and  43-5  per  cent,  of  "il  respectively.     The  oil  was 
ins,  olear,  and  yellow   brown;    it   had  an  unpleasant 
smell  ami  bitter  taste.     Sp.  gr.  at    15   C.  0-929— 0-931  ; 
saponification  value,  193-0 — 192-3:    iodine  value,  131-7 — 
133-5;     Hehner    value.     92-4;      unsaponifiable    matter. 
1  I  per  rent.  ;     Reichort  Meissl   value,    1-2  :    solidif.   pt. 
of  fatty  acids  (titer  test),  32-4°  C.    Tin-nil  would  be  suitable 
lap-miking.     Tho  residual  cake  could  be  used  only  as 
lure  on  account  of  its  bitter  taste.     Nominal  value 
■  ■■I  £9  por  ton  in  tho  United  Kingdom  (April,  1913). 
"  Tamnuini  "  seed  [Eruca  saliva  Mill.)  from  India.     This 
Cruciferous  plant  is  extensively  grown  as  a  green  fodder 
•n  India,  where  the  seed  oil  is  um-iI  us  an  illuminant  and 
as  an  edible  oil,  tho  .akc  being  used  as  cattle  food.     The 
seed  is  occasionally   imported   to   the    United   Kingdom 
i-  i   substitute   fur   rape    seed.     The   very   small    seeds 
Km  weigh  only  0-25  grm.)  were  .lark  brown  or  dark  grey 
and  yielded  30-8  per  rent,  of  clear  yellow  oil  with  a  slight 
mustard-like  odour  and  taste.     Sp.  gr.  at    I".    i '..  0-915; 
saponification  value,  175-7:    iodine  value,  101-6.     The  oil 
coaM  probably  be  used  as  a  substitute  for  rape  or  colza 
oil     The   seeds   contain   rather   less   oil   than    rape   seed 
and  were  valued  at  40s.   per  quarter  (416  1b.)  in  London 
when  rape  seed  was  at  49s.  3d.  j  er  quarter.      *'  Panang  " 
"'i  (Calophyllum    Inophyllum)  from  Bengal.     The  seeds 
wen      brownish    black,    almost     spherical.    J  —  1    inch    in 
diameter   and    consisted    of    an    easily-broken    shell    sur- 
rounding  a    round,    soft,   whitish   kernel   which   weighed 
tboai   4  grms.     The    kernels   contained    13   per   cent,    of 
'ii'Msturc  and   55   per  cent,   of  viscous,   gre  -n,   hitter  oil. 
A   large   sample    of    kernels    from    Bengal    contained    3-3 
•  r  cent,  of  moisture  ami  71-4  p>  r  ei  nt.  of  oil  having  the 
»p.  gr.  at  15'  C,  0-950  :    acid  value.  45-9  :    saponification 
193—203;     iodine   value,    97-7.     Oilseed   crush- is 
-lati-d  that  th--  oil  was  cxc<  llent  for  soap-making  and  that 
the  kernels  would  be  worth  £16  per  ton.     The  residual  cake 
i-  bitter  and  therefore  would  only  be  suitable  for  use  as 
manure.     A  sample  of  the  oil  prepared  in  Fiji  ("Ndilo" 
"ill  was  of  deep  blue  colour,   probably  owing  to  contact 
with  an  iron   vessel  during   preparation,  as  the  oil  con- 
tained iron  and  it  is  known  that  iron  compounds  give  a 
lour  with  oils  of  Calophyllum  species.       '  Xahai  ' 
L. )  from  Assam.     The  seeds  were  brown 
nerallv    pieir-shaped  :    they   consisted   of  a    shiny. 
brittle,    woody    shell    containing    a    single    buff-coloured 
Shell.    34   per   cent.,    kernel    56    per   cent.     The 
lined  76  per  cent,  of  reddish-brown  oil  with  a 
u   sn„.ll  ant)   slight  bitter  teste.     The  oil  became 
lid  on  standing  at   15'  ('.      Sp.  gr.  at  15°  C,  0-935  ; 
•ipnnification    value.    204  ;     iodine    value.    90.     The    oil 
■h'uld  be  worth  about  £25 — £27  per  ton  in  the  United 
•m    (July.     1913)    for    use    in    soap-making.     The 
esidual  cake  is  hitter  and  probably  poisonous   (cf.  Bull. 
itotan.   Buitenzorg.,   1904,    21.   4)  ;     it    would   only 
■■■  of  value  as  manure.      The  whole  seeds  would  be  north 
-   1  per  ton.  t  he  kernels  £  1 7— £  1 8  per  t  on .     Telfairia 
<-edala  W  from  Uganda.     The  kernels  contain 

early  63  per  cent,    of   viscous  reddish-brown   oil.     The 
liells  contain  a  bitter  principle,  which  contaminates  the 


oil  when  the  whole  seeds  are  oruahed  and  no  nun  bun-  has 
\  ei  bean  devised  foi  removing  tho  shells  (see  this  J.,  1012, 
698,  731).     "  lUipi     oil  (Baatia  latifolia)  from  Mauritius. 
Tin  -  ws     i   pasty  yellow  Eal   wjth  a  -lightly  rancid  i 
of  somewhat  sottei                       than  thai   of  sample 
B.fohyoJM fat  previously  examined.     8p.  gr.  at  100     18   ' 
0-861;    aoid    value,   20-3;    sa] ifioation    value.    196-2; 

iodine    value,    62-6.       The    fat     would    be    suitable    for    soap- 

inakuig  but  probably  nol  for  edible  use.  It  would 
probably  be  better  to  export  the  kernel-  as  there  it  a  large 
market  for  such  material  at  a  l  .out  n  i  pei  ton.  P<  nfaoV  -»'" 
butyraeea  (Don)  fruits  and  kernels  from  West  Africa. 
Th.-  fruits  were  lemon  Bhaped,  about  5  to  6  in.  in  let 
2i  to  31  in.  in  diameter,  and  of  dark  brown  colour.  Each 
fruit  contained  about  8  kernels  imbedded  in  daik  coloured 

pulp.        The  flints  yielded  . 'IT  to   tl    pel    cent,  ol   moi-t   kernels 

of  irregular  shape,  about    [\  in.  long  and   1  in,  in  diameter. 

( >n  drying  in  air  the  kernels  |o>t  up  to  71  per  cent,  by 

Weight.      The  fat   i tent  of  the  air-dried  kernels  was  very 

variable,  probably  owing  to  imperfect  drying  and  differ- 
ence- in  degree  of  ripeness,  results  varying  from  7-0  to 
Id  per  cent,  being  recorded.  The  fat  was  of  pale  yellow 
colour  and  had  a  pleasant  taste  and  smell.  Sp.  gr.  at 
100°/15°  C.  0-857  !  acid  value.  31  :  saponilicatu  n  value, 
ISO  ;  iodine  value.  46-5.  The  residual  cake  is  of  no  value 
for  cattle  feeding.  Kernels  jM  e,,od  dry  condition  should 
be  worth  £8 — £ln  per  tor.  "~Oru-gru"  nuts (Acrocomia 
sderocarpa)  and  kernels  from  the  West  Indies.  The 
gru-gru  palm  is  a  native  of  the  West  Indies  and  South 
America  and  IS  widely  distributed  in  Trinidad  but  docs  not 
usually  occur  in  such  abundance  as  to  enable  kernels  to 
be  exported  commercially,  while  there  is  a  local  demand 
for  kernels  for  edible  use  (cf.  this  J.,  1914,  9).  This  palm 
also  occurs  in  Grenada,  St.  Vincent,  St.  Lucia  and  the 
Leeward  Islands.  The  nuts  had  a  herd  brittle,  woody 
shell  about  J  in.  in  thickness;  the  kernels  resembled  oil 
palm  kernel  (Kin  in  ijuineensis).  Trials  showed  that 
th  -  nuts  could  be  shelled  fairly  well  by  a  palm  nut  cracking 
machine.  The  kernels  contained  about  7  per  cent,  of 
moistiue  and  56 — 57  per  cent,  of  fat  resembling  cocoanut 
and  palm  kernel  oils.  Sp.  gr.  at  100715°  C.  0-8*8; 
acid  value,  1-5;  saponification  value.  255;  iodine  value. 
16 — 21;  Reiehert-Meissl  value,  5-7 — 6-8:  Polenske  value. 
10-0—12-6;  solidif.  pt.  of  fatty  acids  (titer  test).  205°  C. 
The  kernels  should  fetch  about  the  same  price  as  palm 
kernels  if  exported  in  fair  quantities. — R.  G.  P. 

Drying  oils;    Xote  on  the  insoluble  bromide  test  for . 

J.  A.  L.  Sutcliffe.  Analyst,  1914.  39,  28—30. 
The  method  for  the  (It-termination  of  the  amount  of 
insoluble  brominated  glycerides  resulting  from  the  bro- 
mination  of  linseed  oil  has  led  to  such  variable  results. 
according  to  the  conditions  of  experiment,  that  the  value 
of  the  test  has  been  called  in  question.  The  author 
recommends  the  following  procedure  as  giving  standard 
results  :  One  grm.  of  the  oil  in  a  tan  d  flask  is  dissolved  in 
40  c.c.  of  redistilled  ether.  :i  c.c.  of  glacial  acetic  acid  are 
added  and  the  contents  of  the  flask  cooltd  to  about  11°  C. 
Bromine  is  added,  drop  by  drop,  with  constant  shaking. 
until  an  excess  is  indicated  by  a  red  colour.  The  closed 
flask  is  allowed  to  stand  in  water  overnight.  The  liquid 
is  filtered  through  a  Gooch  crucible  having  a  disc  of  filter- 
paper  over  the  asbestos.  The  precipitate  is  retain,  d  in 
the  flask  as  far  as  possible  during  the  first  three  washing-.. 
each  with  10  c.c.  of  cooled  ether,  and  is  transfem  d  to  the 
crucible  with  the  two  last  washings.  The  crucible  and 
the  flask  are  dried  for  3  hours  in  the  water-oven  and 
weighed.  Finallv  the  melting  point  of  the  insoluble 
bromides  is  determinid  :  in  the  case  of  linseed  oil  this 
should  be  141°— 144°  C.  The  percentage  of  bromide 
obtained  is  related  to  the  iodine  value  of  the  oil  graphically 
as  a  straight  line,  which  may  be  expressed  by  the-  formula  : 
per    cent!   of  bromide  =  (0-63   iodine   value)— 78-0. 

— J.  F.  B. 

Fat   front    Ifc    seeds  of  TrichUia  subcordata.     J.    Ostling. 

Ber.  dcuts.   Pharm.  Grs..   1913.  23,  667—671. 
The  seeds  of  the  German  E.  African  tree,  TrichUia    subcor- 
data  yielded  55-7  per  cent,  of  a  fat  consisting  in  the  main  cf 
palmitin  and  stearin  with  a  little  olein,  and  glycendes  of 
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butyric  and  other  volatile  fatty  acids.  The  fat  had  the 
fallowing  characters: — M.  pt.  45°  C. ;  sulidif.  pt.  (not 
sharp),  30°— 24°  C.  ;  acid  value,  39-6;  saponif.  value, 
201-5;  iodine  value,  39-94;  Reichert-Mc-issl  value,  3-3  : 
m.  pt.  of  fatty  acids,  54° — 55°  C.  ;  solidif.  pt.  of  fatty 
acids,  51  -5;  and  iodine  value  of  fatty  acids,  42-45.  The 
fat  is  suitable  for  the  manufacture  of  soap  and  candles. 

— C.  A.  M. 

Iodine    in    oils;     Dilution    and   determination    of    small 

quantities    of .     G.    Fendler    and    W,    Stiiher.     Z. 

physiol.  Chem.,  1914,  89,  122—132. 

Twenty-five  grams  of  the  oil  are  saponified  in  a  platinum 
dish,  with  50  c.c.  of  alcoholic  potassium  hydroxide  solu- 
tion (14  guns.  KOH  and  70  c.c.  alcohol  per  100  c.c). 
After  evaporation  of  the  alcohol,  the  soap  is  carefully 
charred  over  a  rose  burner  and  the  char  ground 
and  carefully  heated  again  until  the  greater  part  has 
been  burnt.  The  residue  is  treated  with  hot  water, 
cooled,  filtered  and  washl  il  "  ith  cold  water  so  long  as  the 
washings  are  alkaline  Tin-  filtrate  (about  150  c.c.)  is 
treated  with  50  c.c.  of  dilute  sulphuric  acid  (about  24  per 
cent.)  and  20  c.c.  of  a  10  per  cent,  solution  of  potassium 
bichromate,  and  shaken  with  successive  small  quantities 
of  carbon  tetrachloride  (altogether  about  10 — 15  c.c.  in 
the  case  of  eod-liver  oil).  The  united  extracts  are  washed 
with  water  and  the  washings  shaken  with  a  few  c.c.  of  carbon 
tetrachloride  which  is  afterwards  mixed  with  the  main 
extract  and  titrated  with  A/100  sodium  thiosulphate 
solution  until  colourless  ;  no  indicator  is  required.  Minute 
traces  of  iodine  (e.g.,  0-0005  per  cent,  of  the  oil)  arc  best 
determined  by  colori metric  comparison  of  the  carbon 
tetrachloride  extracts.  All  reagents  should  be  tested  by 
a  blank  experiment. — J.  H.  L. 

Soaps  ;     Determination    of  free    caustic    alkali    in . 

E.   Bosshard  and  W.  Huggenberg.     Z.  angew.  Chem., 
1914,  27,  11—20. 

The  following  modification  of  the  method  of  Davidsohn 
and  Weber  (Seifensiederzeit.,  1907)  is  rapid  and  gives 
accurate  results  : — Five  grins,  of  the  soap  are  dissolved  in 
100  c.c.  of  50  per  cent,  alcohol  on  the  water-bath,  the  solu- 
tion rapidly  cooled  in  water,  the  soap  precipitated  with 
15  to  20  c.c.  of  10  per  cent,  barium  chloride  solution,  and 
the  free  alkali  titrated  with  A  40  stearic  acid  solution,  after 
the  addition  of  2  to  5  c.c.  of  a-naphtholphthalein  solution 
as  indicator.  The  stearic  acid  solution  is  prepared  by 
dissolving  7-1  grins,  of  stearic  acid  in  1000  c.c.  of  absolute 
alcohol,  filtering  and  standardising  against  alkali,  whilst 
the  indicator  consists  of  0-1  grm.  of  a-naphtholphthalein 
in  150  c.c.  of  alcohol  and  100  c.c.  of  water.  For  the 
determination  of  alkali  carbonate  a  second  portion  (5 
grms.)  of  the  soap  is  dissolved  in  100  c.c.  of  50  per  cenf. 
alcohol,  and  titrated  in  the  cold  (without  precipitation  of 
the  soap)  with  the  stearic  acid  solution  with  phenol- 
phthalein  or  a-naphtholphthalein  as  indicator.  If  the 
liquid  remain  colourless  even  on  boiling,  free  fatty  acids 
are  present,  and  may  be  titrated  with  N/ 10  alcoholic- 
alkali.  The  amount  of  free  caustic  alkali  that  escapes 
determination  by  this  method  does  not  exceed  0-01  per 
cent,  when  the  total  free  caustic  alkali  is  less  than  0-1 
per  cent,  or  0-025  per  cent,  for  amounts  below  0-2  per 
cent.— C.  A.  M. 

Patents. 

Molten  fats  and  such-like  substances  ;   Cooling .     G.  J. 

Lemmens,  London.     Eng.  Pat.    1924,  Jan.  23,   1913. 
The  melted  fat,  etc.,  is  exposed  to  a  blast  of  compressed 
cold  air,  the  sudden  expansion  of  which  abstracts  heat 
from  the  fat  and  causes  rapid  solidification. — C.  A.  M. 

Fat-melting  apparatus.     L.   Wright,   London.     Eng.    Pat. 

5797,  March  8,   1913. 
The  fat  is  melted  in  a  horizontal  steam-  or  water-jacketed 
tank,  provided  with  a  shaft  carrying  beaters,  and  with 
steaming  devices  and  chambers  at  each  end  to  receive  the 
melted  fut. — C.  A:  M. 


Lubricating  grease  which  may  be  used  for  preventing  and 
removing  incrustations  from  steam  boilers.  J.  Oliveras, 
Barcelona.  Eng.  Pat.  17,288,  July  28,  1913.  Under 
Int.  Conv.,  July  26,  1912. 

The  grease  consists  of  a  mixture  of  animal  fat  (e.g.,  100 
parts  of  pig  or  horse  tallow),  lampblack  (3  to  10  parts), 
and   benzene  (1    to  5  parts). — C.  A.  M. 

Soap  ;   New and  process  of  making  same.     C.  Billing, 

Leytonstone.     Eng.  Pat.  27,572,  Nov.  30,  1912. 

Potassium  or  ammonium  monoborate  (prepared  e.g.,  by 
adding  a  slight  excess  of  potassium  hydroxide  solution  to 
a  solution  of  boric  acid)  or  a  mixture  thereof,  is  added  to 
the  soap,  with  or  without  further  addition  of  alkali. 

— C.  A.  M. 

Soap,  soap  powders,  cocoa,  chocolate  ;  Apparatus  applicable 
for  use  in  the  manufacture  of and  analogous  pro- 
cesses. K.  B.  Edwards,  Berkhamsted,  and  H.  Ranee, 
Watford.     Eng.  Pat.  4654,  Feb.  24,  1913. 

The  substances  are  heated,  mixed,  dried  and  powdered 
in  a  vessel  provided  with  a  heating  and  cooling  jacket, 
and  with  blades  rotating  on  shafts  in  such  a  way  as  to 
propel  the  mixture  from  the  ends  to  the  middle  of  the 

Vessel. C.  A.  M. 

Soap.     A.    Kreutzinger  and   E.    Juenger,   London.     Eng. 
Pat.  6691,  March  18,   1913. 

A  soap,  preferably  in  powdered  form,  is  made  from  a 
mixture  of  sawdust  (say  200  or  400  parts),  powdered  soap 
(200).  calcined  soda  (150),  pumice  stone  (150  or  350), 
potato  meal  (50),  and  chalk  (50).— C.  A.  M. 

Cleansing  purposes  ;    Preparation  for .     H.  F.  Slack, 

West  Bridgford,  Notts.  Eng.  Pat,  8934,  April  16, 
1913. 

A  paste  miseible  with  water  is  obtained  by  incorporating 
an  organic  solvent  such  as  benzene,  toluene  or  other  hydro- 
carbon or  mixture  thereof  (with  or  without  carbon  tetra- 
chloride or  other  substituted  hydrocarbon)  with  a  neutral 
potash  soap  in  the  proportion  of  about  20  to  50  per  cent, 
or  more.  The  composition  may  be  prepared  by  dissolving 
melted  stearic  acid  in  the  organic  solvent,  adding  sufficient 
potash  solution  at  60°  C.  to  form  a  soap,  and  stirring  the 
mixture  with  a  strong  solution  of  ammonia  until  a  homo- 
geneous cream  is  obtained. — C.  A.  M. 

Shaving  compositions  ;    Manufacture  of .     J.  Jellinek, 

Vienna.     Eng.  Pat.  10,222,  April  30,  1913. 

Vaseline  oil  (say  20  to  30  grms.),  ether  (10  grms.),  and 
shaving  soap  (2  to  5  grms.)  are  emulsified  with  a  solution 
of  borax  (sav  20  grms.  per  litre),  with  or  without  addition 
of  scent.— C.  A.  M. 

Fatty  acids  and  glycerin  ;    Process  of  manufacturing • 

E.  Twitchell.  Wyoming,  Ohio.  U.S.  Pat.  1,082,662, 
Dec.  30,  1913. 

See  Fr.  Pat.  456,956  of  1913  ;  this  J.,  1913,  1119.— T.  F.  B. 

Fatty    substances  from    oil;     Manufacture    of  solid • 

J.  Schlinck.  Hamburg,  Germany.  U.S.  Pat.  1,082,707. 
Dec.  30,  1913. 

See  Eng.  Pat.  8147  of  1911  ;  this  J.,  1911.  1322— T.  F.  B. 


XIII.— PAINTS  ;       PIGMENTS  ;      VARNISHES 
RESINS. 

Prussian  blue  ;    The   constitution   of .     P.    Woringcr 

J.  prakt.  Chem.,  1914,  89,  51—68. 

The  author  advances   the  view  that   Prussian  blue  is 
ferrous   ferricvanide,  contrary  to  the  opinions  of  K.  ^ 
Hofmann  (thi's  .1..  1904,  1209;    1907,  199).  and  E.  Will 
(J.  prakt.  Chem..  1909,  79,  SI,  80,  153;     1911.  84,  353 
who  state  that  it  is  a  ferrocyanide,  the  latter  holding  tl" 
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the    resulting    ferro-ions    attaching    themselves    to    the 
ferric  van  ions   to   form 


the  Mine  product  must  r.--ult  whether  t>y  reacting  nn  a 
f>rn>'  salt  with  a  ferrocyanide  or  on  a  ferrous  -alt  with  a 
ferricyanide.  The  first  Btep  in  (he  roaotion  between 
ferric  ohloride  and  potassium  (or  sodium)  ferrocyanide 
appeared  ti  be  the  tormation  of  the  soluble  product, 
KPte(FfcCy4),  which  in  the  pre  ence  of  an  excess  of  ferric 
salt    suffered   further  rhangi 

8KFe(BcCy,)H  ftCl,     E^Qy,,  |  SKC1, 

the  tendency  of  the  reaotion  in  a  right-handed  direction 
being  influenced  by  the  excess  of  iron  salt,  For  the  forma- 
tted of  the  soluble  potassium  blue  compound  an  excess  oi 
hrrooyanide  was  required.  In  attempting  to  form  11  by 
th.'  uee  of  exactly  equimnlecular  quantities  of  ferrie 
ohloride  ami  potassium  ferrocyanide,  the  ratio  of  extra 
.  to  uiir.i  radical  !•'<•  in  the  product  was  n"t  exactlj 
1:1  but  l-Qfl :  1,  and  the  filtrate  contained  potassium 
ferricyanide.  and  not  ferrocyanide.  With  an  excess  oi 
ferrocyanide,  also,  ferricyanide  was  found  in  the  filtrate, 
but  the  ratio  of  extra-  to  ultraradical  Fe  in  the  blue 
eompouqd  was  exactly  1:1.  More  ferricyanide  wa- 
band  i"  the  filtrate  tin-  greater  the  excess  of  ferrocyanide 
lli,-.  facts  indicate  that  simultaneous  oxidation 
and  reduction  of  the  ferrocyanide  and  the  ferric  ?alt  take 
place  thus  : — 

,    It  \""  lit  /ill  \"  H 

[r\-  i  yj        -    FY         --    \F<  CyJ  B 

ions    attaching 
in 

it      /in         \ 
KFe    (F.    Cy,J 

which   reacts   with  furtlu-r  free  ferro-ions  to  form  either 

n     /m         \  ii     /in         \ 

Fe,  UteCyJ,      "r       KF.(  Uv  CyJ. 

Very  careful  decompo; i ' ii >n  of  Prussion  blue  with  alkali 
showed  that  alkali  ferricyanide  was  formed,  which, 
however.  is  readily  reduced  to  alkali  ferrocyanide  by  the  ' 
ferrous  hydroxide  also  formed,  unless  special  precautions 
be  taken.  Aim  ist  quantitative  separation  of  fern 
aide  was  obtained  and  the  relationship  was  not 
disturbed  by  using  a  blue  previously  treated  with  hydrogen 
peroxide. — J.  B. 

Copal  from  the  Congo.     Lament.     Roy.   Bot.  Card.  Kew. 

Bulletin,  1913.  [5],  194. 
This  resin  is  derived  in  the  Congo  from  Copnifera  demt  ■■■ 
and  other  trees  of  the  leguminous  family.  It  is  found 
chiefly  in  marshy  forests  bordering  rivers.  Two  kinds 
"f  resin  arc  found  :  fresh  copal,  collected  from  the  trees, 
and  fossil  copal,  dug  up  from  trees  in  decay,  sunk  under 
the  soil.  Before  exporting,  it  i-  divided  into  parcel-, 
hard  and  soft.  The  former  is  treated  with  a  solution  of 
caustic  soda  of  one  per  cent,  strength  for  half  an  hour  and 
then  washed  in  water  and  dried  in  the  sun.  The  softer 
copals  of  whitish  or  yellow  texture  and  of  recent  formation, 
are  simply  scraped,  before  packing.  Exposed  to  the  air 
for  a  certain  time  they  become  clearer  and  harder.  The 
go  copal  is  classified  in  the  Antwerp  market  under 
five  heads:— (1)  Sorted,  whiti,  best  quality.  (2)  Sorted. 
clear,  transparent.  (3)  Assorted,  less  transparent.  (4) 
what  opaque.  (5)  Not  sorted.  The  exports  durin.- 
the  last  eight  years  are  as  follows  .—1904. 938-ti  mi  trie  tons  J 
7540:  1906.912-3;  1907,1060-3:  1908,1608-9; 
1909.826-.-.:   191U.97.-v.".;   and  191 1.  2138-8  metric  tons. 

The  price  at  Antwerp  varies  from  6d.  to  Is.  3d.  per  lb. 
The  kind  most  valued  is  that  which  is  hard,  transparent, 
and  with  a  fracture  like  glass. 

«•'■«.-     Synthetic .      L.    V.    Redman.    A.    .1.    Weith, 

and  F.  P.  Brock.    .1.  Ind.  Eng.  Chem..  1914.  6,  3—16. 
In  all  of  the  methods  hitherto  described  for  the  preparation 
of  artificial  resins  by  the  condensation  of  phenolic  com- 
pounds   with    compounds    containing    active    m«-thvlene 


groups  (formaldehyde,  etc),  iln>  reaction  .. 
been  carried  out  in  aqueous  solution.  The  anthon 
have  foil  ill  that  by  working  with  anhydrous  ubstances 
(phenol  or  the  like  and  li  xamothylenototramine)  the 
process  is  considerably  simplified,  more  uniform  products 
of  highor  dielectric  strength  are  obtained,  and  the  sole 
by-produol  of  the  reaction  is  ammonia.  If  12  mold  M 
more  of  phenol  be  used  for  I  mol,  ..(  hexamothylenetetr- 
amine,  the  reaction  is  i  rj  rapid  on  heating,  the  nitri  gun 
of  the  hexamethylenetetramine  is  evolved  quantitatively 
as  ammonia,  and  the  reaction-produi  t  consists  of  a  soluble 
rosin  consisting  of  13  phenol  residues  <  innected  bj  12 
methylene  groups  (phenylendeka-saligcnosaligenin, 
C,H»OCH,(l  in  >.  ii  ,  (  ji.tiiii.  dissolved  in  excess 
of  phenol.  The  reaction  appears  to  proceed  in  stagos  and 
aminosaligenosaligenin,  NH..I  HrC,H4.(  II  .  i  '.<  ,  M  ,<  HI. 
has  been  isolated  as  an  intermediate  product.  The 
soluble  resin  has  properties  practically  identical  with 
those  "f  Baekeland  a  Novolak  (see  Lobach,  this  J., 
1913.  559).  Wli  ii  less  than  12  mols.  of  phenol  per  mol. 
of  hexamethylenetetramine  are  used,  the  reaction  pro. In  t 
changes  in  character,  becoming  harder  and  more  brittle 
as  the  proportion  of  phenol  is  diminished,  until  with 
6  mols.  of  phenol,  a  hard,  dense,  transparent  resin,  with  a 
tensile  Btrength  of  1000  5200  lb.  |»t  sq.  inch  is  obtained, 
which  soften-  very  little  even  at  high  temperatures.  By 
so  working  thai  the  evolution  of  ammonia  pn  ceeds  slowly. 

a    homogeneous   solid    product    can    1 btained,   whilst 

by  heating  rapidly,  f.ij.  to  lsn  ( '..  a  spongy  ma- 
produced,  which  can  be  mole  readily  pulverised'!  the 
fine  powder  yields  a  transparent  homogei  eous  -..lid  of 
maximum  mechanical  strength,  highest  dielectric  pro- 
perties, and  chemical  inertness  when  pressed  in  hot  moulds 
under  a  pressure  of  4 — 6  tons  per  sq.  in. — A.  S. 

Patents. 

Paints;  [Damp-proof  and  fire-proof] .     A.  M<  Kechnie, 

London.  Erg.  Pat.  22s.  Jan.  3,  1913. 
A  resix  (e.g.  colophony)  and  a  basic  substance,  such 
as  lime,  are  ground  separately,  and  then  mixed  and 
incorporated  with  paraffin  oil  (with  or  without  boiled  or 
raw  linseed  oil  or  other  medium)  and  a  pigment.  Or  the 
rosin  and  paraffin  oil  may  be  separately  heated,  mixed 
with  the  pigment,  and  added  to  the  lime,  which  has  been 
made  into  a  paste,  before  grinding. — C.  A.  M. 

White    had  •     Method   of   mating .     A.    S.    Ran: 

Buffalo,  X.Y..  U.S.A.     Eng.  Pat.  17.S.V7.  Ang.  5,  1913. 

A  basic  carhonate  of  lead  is  prepared  by  the  interaction 
of  lead  sulphate  and  an  alkali  carbonate  in  insufficient 
quantity  to  convert  the  whole  of  the  sulphate  into 
carbonate,  and  the  resulting  product  is  treated  with 
an  alkali  hydroxide. — C.  A.  M. 

Lead    pigment*  ;     Manufacture    of .     C    D.    Holley. 

Assignor  to  Acme  White  Lead  and  Color  Works.  Detroit, 
Mich.  U.S.  Pat.  1,082,953,  Dee.  3<>.  1913. 
"  Basic  lead  oxide  "  is  boiled  with  a  dilute  aqueous 
solution  of  an  alkali  nitrate  (containing  a  small  proportion 
of  nitric  acid  if  metallic  lead  is  present),  the  mixture 
evaporated  to  dryness  and  the  residue  heated  in  a  furnace 
to  produce  massicot. — W.  E.  F.  P. 

Crayons  ;     Prncfss  for   producing   a    substance  for   manu- 
facturing mater-  and  tf mperatureproof  coloured  marking 

chalk-  or  pencils,  artists' and  ihr   hi'.     A.    Herda, 

Iserthal.   Austria.      Eng.    Pat.    12.109.   May  24.    1913. 
A    WAX,    such   as   candle    wax    (46    per   cent.)   is    me 
mixed  with  a  pigment  (54  i»-r  cent.),  and  ca.-t  in  suitable 
moulds  such  as  paper  tubes.     (Befei  rected  to 

Eng.  Pats.  2493  of  1ST7.  243(J  of  1878,  :!7"2  of  1881  and 
11,182  of  1902.)— E.  W.  L. 

Rosin  and  turpentine  from  wood  :   Process  of  obtaining . 

C.   Howard.  New  York.      U.S.   Pat.   1,082,526,  Dec.  30. 

1913. 
CoMMNUTKD  coniferous  wood  is  subjected  to  the  action 
of  a   vacuum   and   then   treated   under   ptessnt'-    »ith  a 
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solvent  of  rosin,  e.g.  turpentine.  During  the  treatment 
the  charge  is  agitated  by  means  of  currents  of  heated 
ail  under  pressure,  introduced  in  a  downward  direction, 
and  the  pressure  is  alternately  increased  and  diminished. 

— A.  S. 

Turpentine  and  reriti  extractor.  J.  H.  Castona,  Moss 
Point,  Assignor  to  Castona  Improved  Process  Co.. 
Gulfport,  Miss.  U.S.  Pat.  1.083,802,  Jan.  6.  1914. 
The  apparatus  comprises  a  vertical  cylinder  containing 
a  cage  for  the  material  to  be  extracted,  with  a  space 
outside  the  cage  for  the  discharge  of  volatile  products, 
a  heating  chamber  at  tho  bottom  of  the  cylinder  a  central 
vertical  steam  pipe  within  the  cage,  and  a  space  above 
the  heating  chamber  to  receive  the  extracted  resin. 

— C.  A.  M. 

Resinous     compound ;      Process      of     producing     a . 

Resinous  compound'.  11.  Whipple,  New  York,  Assignor 
to  Standard  Chemical  Co.,  Bayoni.e.  N.J.  U.S.  Pats. 
1,083,168,  1,083,169  and  l,083,"l70,  Dec.  30,  1913. 

(1)  Resin  is  heated  in  the  presence  of  moisture  to  about 
135"  C.  so  as  to  break  up  the  complex  turpentine  products 
and  volatilise  the  same  together  with  the  volatile  organic 
acids,  then  the  temperatuie  is  raised  to  140°  C.  and 
the  residue  treated  with  an  oxidising  agent,  e.g.  a  current 
of  dry  air.  (2)  Claim  is  made  for  resin  derivatives  in  the 
form  of  a  soft  non-drying,  plastic,  gummy  mass,  of  sp.  gr. 
about  0-98.  and  having  a  high  electrical  resistance.  (3)  An 
insulating  composition  consisting  of  a  soft,  non-drying, 
plastic  resin  derivative  and  a  non-drying,  non-oxidising, 
unsaponifiable  oily  resin  derivative. — A.  S. 

Re*in-soap       and       resin  ;       Manufacture      of  .        J. 

Aktschourin,    Aktschourin-Tupik,    Russia.     Eng.    Pat. 

27,890,  Dec.  3,  1912. 
SEEGer.  Pat.  257,015  of  1912  ;  this  J.,  1913,499.— T.F.B. 

Oil  varnish  substitutes  from  animal  oils  ;    Process  for  the 

manufacture      of .      W.      Kaempfe,      Grossenhain, 

SaxODy.  Eng.  Pat.  6463,  March  15,  1913.  Addition 
to  Eng.  Pat.   15,012,  June  27,  1912. 

See  Addition  of  April  1,  1913,  to  Fr.  Pat.  445,565  of  1912  ; 
this  J.,   1913    983.—  T.  F.  B. 
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Caoutchou 


;     Addition    reactions 
Kolloid-Zeits.,   1914, 


Kirchhof. 


It  was  shown  previously  (see  this  J.,  1913,  799)  that 
vulcanised  rubber  behaved  differently  to  raw  rubber 
when  oxidised  by  air  or  oxygen  ;  besides  differences  in 
the  velocity  of  oxidation,  the  vulcanised  rubber  behaved 
as  though  only  one  double  linkage  was  present  in  the 
C10Hl6-moleeule.  Experiments  with  different  kinds  of 
raw  rubber  have  now  shown  that  these  when  treated  with 
air  carrying  sulphur  chloride  or  bromine  vapour  also 
behaved  as  though  the  C,0Hl6-mol.  contained  only  one 
double  linkage,  products  approximating  to  the  composition 
C10H,e8,Cl,  and  C10H1(jBr2  respectively  being  foimed. 
On  warming  the  dibrornide  or  on  carrying  out  the  treatment 
at  80°  C,  a  monobromide  was  formed,  with  elimination  of 
hydrobromic  acid.  When  solutions  of  rubber  were 
treated  with  sulphur  chloride,  there  was  fiist  a  diminution 
of  the  viscosity  of  the  solution,  followed  by  a  continuous 
increase.  In  explanation  of  these  facts  the  author 
develops  a  hypothesis  based  on  the  assumption  that  in 
raw  rubber  the  C10Hl6  mols.  are  held  loosely  together  by 
partial  valencies,  and  that  in  addition  reactions  these 
are  converted  into  full  valencies  with  simultaneous 
aeldition  of  two  atoms  of  halogen  or  the  like.  The  greater 
reactivity  of  rubber  in  solution  and  the  decrease  of  viscosity 
observed  at  first  when  the  solution  is  treated  with  sulphur 
chloride  is  considered  to  be  due  to  depolymerisation  of 
the  caoutchouc  which  follows  quantitatively  in  solution, 
but  only  partially  with  solid  caoutchouc,  in  which  case  a 


condition  of  equilibrium  of  opposing  tendencies  to  de-poly- 
merisation and  re-polymerisation  results.  In  vulcanisation 
the  chief  action  of  the  sulphur  is  held  to  be  that  of  a 
catalytic  (or  condensing)  agent  causing  the  breakdown 
of  the  loosely-bound  c-aoutehoue  complex  into  stable 
condensed  systems,  probably  with  the  formation  <>f  titia- 
methylenc  rings  ;  in  the  subsequent  chemical  combination 
of  suiphur,  the  isocyclic  tetramcthykne-ring  is  converted 
into  a  heterocyclic  six-  or  seven-niembereet  ring  by  intro- 
duction of  atoms  of  sulphur.- — A.  S. 

Rubber  insulating  compound  ;  Tentative  specifications  and 
analytical  procedure  for  30  per  cent.  Hevea  ■ — ■ — .  J.  lnd. 
Eng.  Chem.,  1914,  6,  75—82. 

The  preliminary  report  of  a  joint  committee  appoint!  el 
in  Dec,  1911  by  a  group  of  manufacturers  and  use  is  of 
rubber  insulating  compounds,  including  representatives  of 
the  American  Chemical  Society  and  the  U.S.  Bureau  of 
Standards.  The  specification  is  as  follows:  A  30  pi r 
cent,  fine  Para  or  smoked  first  latex  Hevca  rubber  com- 
pound with  mineral  base  shall  be  furnished,  containing 
only  rubber,  sulphur,  inorganic  mineral  matter,  and 
refined  solid  paraffin  or  ceresin,  anel  free  from  red  leael  or 
carbon.  The  vulcanised  compound  shall  conform  to  the 
following  requirements,  the  figures  representing  percentage 
by  weight  of  the  whole  sample  :  rubber,  30 — 33  per  cent.  : 
waxy  hydrocarbons,  not  more  than  4  per  cent.  ;  frie 
sulphur,  not  more  than  0-7  per  cent.  The  permissible 
limits  for  other  constituents  and  for  specific  gravity  for 
compounds  containing  respectively  30  per  cent,  anel  33 
per  cent,  of  rubber  are  as  follows:  for  intermediate' 
rubber  contents  the  permissible  limits  are  varied  in 
proportion. 


Permissible  limits  : 

30  per  cent.       33  per  cent. 
compound.        compound. 

Max. 

Min.      Max. 

I 

Mill. 

1-35 

0-45 
0-80 
0-55 

210 

0-55 
1-75 

1-50 
0-50 

100 
0-60 
2-30 

0-60 

1-67 

•  The  limit  of  total  sulphur  may  be  omitted  at  the  option  ot  the 
purchaser. 

The  acetone  solution  shall  not  fluoresce  and  the  acetone 
extract  (60  c.c.)  shall  not  be  darker  than  a  light  straw 
colour.  The  hydrocarbons  present  shall  be  solid,  waxy, 
and  not  darker  than  a  light  brown  colour.  The  chlorofoim 
extract  (60  c.c.)  shall  not  be  darker  than  a  straw  colour. 
Failure  to  meet  any  requirement  of  the  specification  shall 
be  sufficient  cause  for  rejection.  The  specification  should 
be  supplemented  by  clauses  relating  to  tensile  strength. 
elasticity,  insulation  resistance  and  dielectric  strength. 
The.  methoel  of  analysis  is  described  in  minute  detail,  with 
illustrations  of  the  grinding  machine  for  the  preparation 
of  the  sample  and  of  the  extraction  apparatus.  In  outline 
it  consists  in  extracting  2  grm. -samples  (20  mesh-size) 
with  acetone  for  8  hours,  and  the  residue  with  chlorofoim 
for  4  hours.  The  final  residue  is  saponified  with  alcoholic 
potash  and  the  solution  acidified  anel  extracted  with  i  thir. 
The  acetone  extract  is  saponified  with  alcoholic  potash 
and  in  the  aqueous  portion  the  free  sulphur  is  detcimiiu  d, 
whilst  the  unsaponifiable  material  is  used  for  determining 
the  waxy  hydrocarbons  and  the  unsaponifiable  re  sins. 
The  filling  materials  and  total  sulphur  are  determined  in 
separate  samples,  the  former  by  using  first  a  mixture  of 
terebene  and  xylene  and  then  terebene  alone  to  dissolve 
and  remove  the  rubber,  and  the  latter  by  fusion  with  > 
mixture  of  sodium  peroxide  and  potassium  carbonate, 
followed  by  precipitation  as  barium  sulphate.  Duplicate 
determinations  should  agree  within  001  for  spi  cine 
gravity,  005  per  cent,  for  free  sulphur,  0-5  per  cent,  f"' 
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fillers,  free  from  sulphur,  and  0-1  pet  oent.  for  the  othei 
constituents  determined.    The  rubber  is  ascertained  l>y 

differena       Th amittee  desires  to  obtain  t  K>  -   results 

"t  experienc.  with  the  methods  doling  the  ensuing  year 
and  then  issue  a  final  report  with  any  improvements 
Brand  desirable.     A.  S. 

Formic    acid    m    Iht    regeneration    of .     A. 

Dubosc.     Caoutchoui   e(  Guttapercha,  1914,  11.  "944 — 
7948. 

Is  separating  textile  material  from  vulcanised  lubber, 
although  a  partial  separation  may  be  effected  m<  chanicallj . 
it  is  necessary  to  destroy  the  cellulose  chemically.  This 
may  Ik-  effected  cither  by  strong  acids,  or  by  dilute  ai  idi 
■u  ■  high  temperature  and  pn  Bsure.  The  author  describes 
of  acetic  and  formic  acids  ;  certain  solvents 
•  an  be  found  for  oellulose  triacetate  and  trifonnate, 
irhioh  do  not  dissolve  rubber.  If  the  esterification  is 
continued  however,  products  soluble  in  water  arc  obtain  d, 
asters  of  oellobiose.  Acetic  anhydride  is  expensive  and 
ccssarv  to  apply  heat.  In  me  formic  acid  is  prefer- 
able. The  acid  ('.Hi  per  cent.  Btrcngth)  may  be  saturated 
with  dry  hydrochloric  acid  gas  to  aid  the  reaction.  The 
■mount  of  acid  used  slniiild  be  twice  the  weight  of  the 
vasts  material.  At  ordinary  temperatures,  aided  by 
a  little  p  troleum  benzine,  the  reaction  is  over  in  about 
12  hours.  'Die  liquid  first  become  s  viscous  and  opal.se.  nt. 
and  then  mobile  again.  At  60° — 70°  C.  the  reaction  is 
over  in  4  hrs.  The  rubber  is  then  filter,  d  oft.  wash)  '1  and 
dried;  the  properties  of  the  product  arc  statid  to  be 
lent.-    H.  E.  P. 


Utilisation    of  Para    rubber  seed.     Sec   XII. 

Patents. 

Rubber    milk   or    later;     Apparatus    for    trailing and 

tkeeling  the  coagulated  product.     L.  Norzagaray,  London. 
Eng.  Pat.  29,309.  Dec.  20.  1912. 

Over  a  smoke-producing  fireplace  is  built  a  chimney 
consisting  of  rectangular  metal  sections,  each  with  the 
exception  of  the  top  one  containing  a  rotating  Banged 
drum,  a  scraper  and  baffle-plates.  Latex  is  supplied  to 
feed  rollers  in  the  top  section,  and  passes  down  thiough 
the  chimney  from  drum  to  drum,  being  removed  from 
each  by  a  scrap?r.  From  the  bottom  roller  the  rubber  is 
removed  either  by  a  fixed  scraper,  from  which  it  passes 
Detw  oi  pressing-rollers,  or  by-  means  of  one  of  a  pair  of 
i-d  rollers  acting  as  a  scrap'T.  Baffle-plat,  s  are 
provided  to  Ljve  the  smoke  the  desired  direction  up  the 
clnnmv.    -K.  W.  L. 


■''.»«■  .      Process    for     manufacturing    synthetic . 

C  r,  F  I.  Gross,  Bevon,  Norway.  Eng.  Pat.  13,826, 
•bme  H.  1013.     Under  Int.  Conv.,  June  15,  1912. 

SsEFr.  Pat.  459,987  of  1913  ;  this  J.,  1913,  1164.— T.  F.  B. 

iitckoiie  substance  and  process  of  making  same.  F. 
Hermann  and  ('.  Coutelle,  Assignors  to  Farbrnfabr. 
form.  F.  Haver  und  Co.,  Elbcrfeld,  Germany.  IS. 
l'a'    1,084,333,  Jan.  13,  1914. 

See  Fr.  Pat.  122,955  of  1910  ;  this  J.,  1911.  637.— T.  F.  B. 

Caoutchouc -like    substances;      Vulcanised .     F.     Hof- 

mann.  C.  Coutelle,  K.  Delbruck,  and  K.  Meisenburg, 
Assignors  to  Farb<  nfabr.  vorm.  F.  Bavcr  und  Co.,  Elber- 
feld.  Germany.  U.S.  Pats.  1,084,334,  1.084.33:., 
1,084,336,  1,084,337,  and  1,084,338,  Jan.  13.  1914. 

ig.  Pat.  6642  of  1911  :  this  J.,  1911,  969.— T.  F.  B. 

.<-«f    froth;      Process    of    manufacturing .      F. 

Pfli  urn.  r.    Dresden.    Germany.     R<  issue    No.    13,607, 
Dec.  30.  1913.  of  T.-.S.  Pat.  1.038,9:0.  Sept.  17.  1912. 
See  Fr.  Pat.  430.473  of  191 1  ;  this  J..  Nil,  1323.— T.  F.  B. 


XV.     LEATHER  ;     BONE  ;     HORN  ;     GLUE. 
Tannin  .   Comparison  "t  if"  extraction  >>1  vegeiabh  motet 

continuing  i»   COp\  C.    R.   Oberfell  and 

L.  M.  Richeson,      J.  Amer.  Leather  Chem,  Assoc,  1914, 
9.  28—32. 

Thk  differences  obtained  in  the  tannin  content  on  both 
new  and  spent  material  were  well  within  the  limits  of 
accuraoj  of  the  method  and  indicated  thai  the  copper 
flask  ami  extractor  had  no  appreciable  effect.  In  the 
.  i  .  "t  ie  u  materials  the  average  difference  pei  detei 
mination  was  0-0125  p  r  .-.  at.  high,  r  with  glass  than  with 
oopperand  with  spent  materials  0-046  per  cent,  higher  with 
oopper  than  with  glass. — U.  J.  L. 

Vegetable     tannins;      QuaXitatim     differentiation     of . 

K.   Sliisnv.      .1.    Amer.    L-ather  (hem.    Ass,,,-.,    1914.   9, 

19—27. 
Lai  fkmann  (this  J..  11113,  53)  from  his  test  of  precipitating 
tannin  solutions  with  ammonium  molybdate  and  ammo- 
nium chloride  concluded  that  quebracho  extracts  con- 
taining no  pyrogall.d  tans  (formaldehyde  test)  and  no 
wood-pulp  (aniline  test)  could  be  regarded  as  adulterated 
with  mangrove  if  the  molybdenum  figuro  (weigh!  oi 
precipitate  from  LOO  grms.  ..f  tannin)  was  higher  than  30 — 
40.  The  author  in  conjunction  with  ( '.  1).  Wilkinson  has 
confirmed  Laufmann's  results.  Mangrove  can  also  be 
detected  when  mixed  with  Bulphited  quebracho,  but  the 
variations  of  the  figure  obtained  for  quebracho  and 
sulphited  quebracho  lessen  the  value  of  the  test.  Nnlphitcd 
quebracho  extracts  yield  figures  from  .">  to  37  according  t.. 
the  extent  of  the  sulphitin<_r.  A  strongly  sulphited  que- 
bracho extract  (Mo  figuro  i>)  can  be  a. Illiterate, I  with  20 
|H-r  cent,  of  mangrove  (Mo  figure  12.7)  without  reaching 
the  limit  of  30.  A  scheme  is  given  for  the  qualitative 
determination  of  vegetable  tannins  in  which  three  main 
groups  are  formed  according  as  precipitation  is  complete, 
partial,  or  absent  on  boiling  with  formaldehyde  and 
hydrochloric  acid. — D.  J.  L. 

Tanning    materials  ;     Determination    of   pentoses    in 

with  special  reference  to  quebracho  and  mangrow  extracts. 
J.  L.  van  Gijn  and  H.  van  d.  r  Waerden.  Collegium, 
1913,  639—645. 
Quebracho  extract  was  found  to  be  almost  free  from 
pentosans  and  pentoses  and  contained  no  methylpe.ntos.es, 
while  mangrove  extract  contained  a  considerable  quantity 
of  methylpentoses.  With  mixtures  ,,f  quebracho  and 
mangrove  extract  it  was  possible  to  detect  In  per  cent,  of 
mangrove  extract  when  mixed  with  untreated  quebracho, 
but  with  sulphited  quebracho  extract  not  less  than  20  per 
..nt.  of  mangrove  extract  could  be  detected.  The  inhibit- 
in"  effect  ofthc  sulphite  could  be  prevented  by  means  ,,f 
iodine  The  following  method  (see  this  J..  1(101.396:  1902. 
875;  1905.  212:  1911.  242,  1181)  therefore  prove). 
reliable  test  for  mangrove  in  quebracho  i  xtract.  10  gi 
of  the  sample  arc  placed  in  a  distillation  flash  with  -one 
glass  beads  and  a  little  paraffin  wax  to  prevent  foaming. 
If  the  extract  is  sulphited,  sufficient  iodine  to  oxidise  the 
sulphite  and  100  c.c.  of  12  per  cent,  hydrochloric  acid 
are  added,  and  after  boiling  gently  for  16  nuns. 
under  a  reflux  condenser,  'he  solution  is  distilled.  For 
every  30  c.c.  of  distillate  obtained  in  10  mins.,  30  c.c.  .J 
12  per  cent  hydrochloric  acid  are  added  to  the  distillation 
fla-k  from  a  'dropping  funnel.  Distillation  i-  continued 
until  the  distillate  erne-  only  a  pink  colour  with  anilii  .■ 
acetate  Usually  420  c.c  of  distillate  are  sufficient  :  this 
i-  made  up  to  a  known  volume,  filtered,  and  to  an  aliquot 
par'  a-i  exec-  (200  m_-rms.)..f  phloroglucinol  dissolved 
in  12  per  cent,  hydrochloric  acid  i-  added.  After  standing 
15_24  hours  the  precipitate  is  collected  in 
crucible    wa-he.1  free  from  weighed  after  dryn  g 

for  3  hours  at  98°— 99°  C.  The  precipitate  ,s  then  treated 
with  30  e  c.  of  96  per  cent,  alcohol  at  60'  •'..  washed  with 
50  c  c  of  alcohol  and  weighed  again  after  drying.  The 
loss  of  weight  represents  methylfurfural-phloroglucide. 
Th--  change  of  clour  on  adding  the  phloroglucinol  1- 
very  characteristic  and  shows  of  itself  whether  a  quebracho 
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extract  is  pure.  In  that  case  the  liquid  becomes  yellow, 
then  green,  and  finally  a  black  precipitate  forms,  leaving 
the  supernatant  liquid  colourless.  With  a  mangrove 
extract  the  colour  is  first  yellow,  then  red  and  finally  a 
red  precipitate  is  produced,  turning  brown  on  standing. 

— D.  J.  L. 


B. 


in  admixture    with 
J.  Amer.  Leather 


Mangrove;    The  determination  of  — 

other  tanning  material*.      V,.  A.  Kerr, 
('hem.  Assoc,  1914.  9.  23—28. 

The  test  proposed  is  based  on  the  production  of  furfural 
by  distillation  with  hydrochloric  acid  and  precipitation 
in  the  distillate  with  phjoroglucinol.  (See  van  Gijn  and 
van  der  Waerden  :    preceding  abstract.)- — P.  J.  L. 

Tail's;    Rendering  pou-dered (phlobaphenes)  soluble  by 

hydrolysis  u-ith  sulphurous  arid  and  the  action  of  dextrin 
ijliiriixr   mi   tannin-qhicosides.      E.   O.   Sommerhoff.     Col- 
legium,  1914,  3—5. 

Pl'RF,  hot  solutions  of  quebracho  extract  probably  contain 
compounds  of  a  Btarchy  and  cellulosic  character,  which, 
on  cooling,  separate  partly  as  the  so-called  phlobaphenes, 
but  under  the  prolonged  action  of  sulphurous  acid  arc 
hydrolysed  to  dextrin -glucose.  The  dextrin -glucose  formed 
thus  and  also  the  glucose  originally  present  act  in  a  similar 
manner  to  cane  sugar  (this  J.,  1913,  952)  in  that,  on  gentle 
warming,  they  rapidly  render  soluble  sparingly  soluble 
tannins.  The  action  of  sodium  bisulphite  in  rendering 
soluble  sparingly  soluble  tanning  extracts  becomes  appar- 
ent only  after  2 — 3  hours,  hence  secondary  products  must 
also  influence  the  solubility  of  the  extract.  The  mechanism 
of  the  action  may  be  as  follows.  The  insoluble  tannins 
(phlobaphenes)  are  transformed  into  dextrin-glucose  and 
hence  arc  partly  lost  as  far  as  tanning  effect  is  concerned, 
as  dextrin  is  only  absorbed  by  hide  to  a  small  extent. 
The  action  of  cane  sugar  or  glucose  on  tanning  extracts 
becomes  of  more  importance  since  recent  investigations 
have  shown  that  tannins  aro  taken  up  as  glucosides  or 
other  compounds  containing  sugar,  the  hydrolysis  of  which 
would  be  retarded  by  addition  of  glucose.  An  objection 
to  the  addition  of  excess  of  glucose  to  a  tanning  extract 
is  that  it  chokes  up  the  poros  of  the  hide  in  the  earlier 
stages;  dextrin-glucose  renders  hide  slimy.  This  corre- 
sponds with  the  effect  of  sugar  in  preventing  the  setting 
of  gelatin  solutions.  Since  glucose  is  a  strong  anti- 
coagulant, a  large  quantity  of  a  coagulating  electrolyte. 
having  a  salting-out  action,  such  as  sodium  sulphite,  must 
be  added  to  the  extract  to  compensate  for  this  effect. 
Easily  soluble  extracts  only  produce  flat  leather  and  should 
only  be  used  in  cases  whero  a  very  light-coloured  leather 
is  required.  Phlobaphenes  contain  a  yellow-red  colouring 
matter  which  is  very  sensitive  to  light.  The  ash  of  phloba- 
phenes in  the  puro  state  contains  traces  of  heaw  metals. 

— D.  J.  L. 

Depilating ;       Xote-s     on .     A.      Rogers.     J.      Amer. 

Leather  ('hem.  Assoc.,  1914,  9,  42 — 52. 

The  view  that,  owing  to  the  limited  solubility  of  lime  in 
water,  there  is  no  danger  of  destroying  a  pack  of  hides  by 
using  an  excessive  amount,  is  misleading  as  there  is  great 
danger  of  damage  by  improper  lime  treatment.  On  a 
practical  scale  several  packs  of  skins  treated  with  5  per 
cent,  of  lime  showed  40  per  cent,  increase  of  weight  and 
absorbed  1-3  per  cent.  CaO  in  2  days  ;  with  10  per  cent. 
of  lime  there  was  a  50  per  cent,  increase  of  weight  and 
3-65  por  cent.  CaO  absorbed.  A  new  lime  has  a  greater 
solvent  effect  on  hide  substance  than  an  old  lime,  and  a 
pack  of  skins  treated  with  a  fresh  lime  every  day  for 
several  days  lost  much  more  hide  substance  than  one 
remaining  in  a  liquor  improved  by  addition  of  the  same 
amount  of  lime.  Records  of  pack  weights  at  different 
stages  of  liming  showed  that  the  greatest  weight  occurred 
on  the  fourth  day  ;  the  decrease  following  the  fourth  day 
was  due  to  loss  of  hair.  A  typical  increase  in  weight  ol 
samples  freed  from  hair  and  depilated  with  .">  per  cent,  of 
lime  made  fresh  every  day  (A),  and  from  a  series  treated 
with  5  per  cent,  of  lime  made  up  to  strength  every  day  (B) 
was  as  follows  : — 


Percentage  increase 

::  »  ::  ::::::::::: 

42-10 
2  HO 
414 
1-30 
1-70 
0-30 

42-93 
210 
4  10 
1-41 
1  -70 

.. 

3-60 

Totals     

52-14 

55-84 

Estimations  of  lime  and  ash  in  the  hides  gave  the  following 
results  : — 


A. 

B. 

Ash. 

Call  in  ash. 

Ash. 

CaO  in  ash. 

Originally  

0-66 

33-67 

0-51 

32-80 

Alter  1  day  .... 

315 

59-82 

314 

58=81 

, ,    2  days .... 

3-30 

74-45 

3-71 

78-98 

,,    3     

4-25 

76-58 

4-19 

80-49 

,,    4     

4-52 

78-46 

4-50 

90-64 

, ,    ;>    , ,     .... 

4-21 

86-69 

4-81 

86-07 

,,    fi    

5-18 

82-69 

4-67 

84-23 

, 


Practically  all  the  fat   which  was  saponified   became  so 
during  the  first  24  hours. 

The    loss    of    hide    substance    during    6    days    was   as 
follows  : — 


A. 

B.     ' 

0-51 
0-25 
0-43 
0-66 
0-24 
0-25 

0-55 

,,     3     

0-39 
0-59 

.,     4     

n-64 

017 

„     6     

0-34 

Totals     

234 

2-68 

Prom  these  results  it  seems  that  the  proper  way  to  apply 
a  lime  solution  is  to  enter  the  stock  into  a  lime 
liquor  only  a  few  days  old  and  work  up  through  the  scries 
to  a  fresh  liquor.  Sodium  sulphide  when  used  for  removing 
hair  should  be  used  before  lime  as  it  has  no  solvent  action 
on  hair  which  has  once  been  treated  with  lime,  although 
rapidly  dissolving  clean  hair.  Good  results  are  obtained 
by  the  use  of  a  mixture  of  sodium  sulphide  and  calcium 
chloride  ;  the  goods  aro  run  in  a  20°  Bkr.  sulphide  solution 
containing  calcium  chloride  to  a  J  of  the  weight  of  sulphide. 

— D.  J.  L. 

Tannage;     Alcohol and    photochemical    an/oxidations. 

E.  0.  Sommerehoff.     Collegium,  1914,  5 — 7. 

The  tanning  effect  of  alcohol  is  usually  explained  as  being 
due  to  its  dehydrating  action,  but  this  hypothesis  is  pro- 
bably incorrect,  as  the  author  has  found  that  acetone, 
which  has  similar  dehydrating  properties,  has  no  tanning 
effect.  Dilute  (10  per  cent.)  alcohol  has  an  apparent 
tanning  action  in  the  presence  of  much  air  and  light,  but 
in  an  atmosphere  of  carbon  dioxide  has  no  tanning  effect. 
Alcohol  in  the  presence  of  much  light  and  air  has  a  similar 
action  to  dilute  formaldehyde  and  air  although  mni  h 
weaker.  Practical  tanning  with  spirit  is  best  carried  out 
by  soaking  a  delimed  lamb-skin  in  spirit  and  hanging  in 
the  light  and  air,  remoistening  with  spirit  from  time  to 
time.  The  alcohol  is  oxidised  to  acetaldehyde,  and.  an 
autoxidising  action  of  the  aldehyde  and  hide-albumin 
takes  place.  The  effect  is  similar  to  the  resinification  of 
plant  juices.  Tanning  may  be  regarded  as  an  oxidation 
of  the  hide,  and  polymerised  or  "  rosinified  "  albuminous 
substances  of  high  molecular  weight  are  produced  which 
are  insoluble  in  boiling  water.  A  delimed  lamb-skin  U 
tanned  by  Italian  red  wine  much  quicker  than  by  10  por 
cent,  alcohol.  It  appears  that  the  small  quantities  of 
tannin  in  the  wine  act  on  the  alcohol  catalytic-ally  »s 
oxygon-carriers  and  hasten  the  pre  cess.  Beer,  containing 
carbon  dioxide,  has  scarcely  any  tanning  action,  although 
containing  as  much  tannin  as  wine.     If  raw  flesh  bo  boiled 
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in  wine  in  sunlight,  acetic  acid  i-  produced!  and  the  yield 
"!  extract  i-  much  leas  than  il  water  alone  is  used.  No 
acetic  acid  is  produced  if  air  or  li^ht  I"'  excluded  it  if 
dilute  alcohol  alone  be  need.  A  double  oxidation  takes 
place  in  tanning  with  wine  in  the  air,  albumin  being 
oxidised  and  acetic  arid  formed  from  the  wine,  both  the 
tannins  and  the  albumins  acting  catalyl  o»Uy.  Tin  tannin 
hag  strongest  catalytic  effects  when  in  the  colloidal  state  : 
small  quantities  of  quebracho  tannin  added  to  spin' 
produce  a  much  less  tanning  effect  on  the  hide,  being 
I  a  cd. — D.  J.  L. 

Tanning    with    alcohol.     \\.    Eitner.     Gerbor,     1014,    40. 

17     is. 
irdino  ton  rocenl  German  patent,  hide  i-  tanned  with 
dilute  alcohol  in  the  presence  of  oxygen  and  a  catalytic 
agent.     As   catalysts,    phlobaphenos,    vegetable    tannins, 
metallic  hydroxides  or  s..aps  may  bo  used,  all  in  smaller 
quantities  than  in  usual  tanning  processes.      Tin    author 
points  out  that   by  tin'  action  of  strong  alcohol  a  product 
similar  to  leather  is  produced  from  -kin.  lint   there  is  no 
real  change  into  leather.     The  effect  of  the  alcohol  is  due 
less  t"  dehydration  than  t.   coagulation  and  precipitation 
of  the  colloidal  hide  components  by  means  of  which  the 
dinging  together  of  the  fibres  during  drying  is  prevented. 
\fter  washing  with  water  and  drying  out,  the  skin  is  per- 
fectly nntanned  again.     When  dilute  alcohol  is  used  the 
precipitating  effect   is  much  slower.     The  hanging  in  the 
air,  as  described  in  the  patent,  has  no  other  effect   than  a 
removal   of    water    which    allows    the    strong    alcohol   to 
penetrate.     A  calf  skin  after  twice  treating  with  in  per 
cent,  alcohol  was  almost  unchanged  ;    after  8  treatments 
a  weak  tanning  effect    was   produced.     It    is  only   when 
tannine   substances,    used    according    to    the    patent    as 
carriers,  are  added  that  any  real  tanning  effect  is 
produced  which  will  vary  according  to  the  quantity  and 
kind  of  tannin  added,     flic  alcohol  in  the  solution  causes 
a   much  quicker   ponetration   of   the   tannin   but    hinders 
complete  and  full  tanning.     The  cost  of  alcohol  has  pro- 
vented  its  being  used  for  the  purpose  of  quick  vegetable 
tanning;    in   mineral  tanning  it   has  no  effect.     Metallic 
naps    mentioned    in    the    patent    as    catalysts    are    quite 
Insoluble    in    10    per   cent,    alcohol    and    therefore    useless 
for  the  purpose. — D.  J.  L. 

Examination  of  commercial  gelatins   with    regard  to  their 
suitability  for  paper  makinij.     Sindall  and  Bacon.    See  V. 

Patents. 

Tanning  ;    Processes  for  mineral  and  vegetable — ■ — in  one 
operation.     W.    A.    Klipstein,    New    York.     Eng.    Pat. 

■•.  July   -22.  1913. 

Ski  Fr.  Pat.  460,870  of  1913  ;  this  J.,  1914,  95.— T.  F.  B. 


Process  of  depilating  and  reducing . 

nstadt.  Germany.     U.S.  Pat.  1,082,911, 


llids<  and  shin 
0.   Kohni.  Daim 
Deo.  30.  1913. 

SssEng.  Pat.  18,770of  1911  :  this  J.,  1911,  1224.— T.  F.  B. 

Disinfecting  hides  and  skins  in  the  manufacture  of  leather  ; 

Process    of .     O.     Rohm,     Darmstadt,     Germany. 

^    Pat.  1,083,300,  Jan.  ti.  1914. 
SxxGer.  Pat.  254,131  of  1911  ;  this  J.,  1913,  438.— T. KB. 

Adhrnres  or  cements  for  hather.  "  Ago  "  Lcdcrkitt 
Industrie  Ges.  m.  b.  H..  Trieste.  Austria.  Eng.  Pat. 
MM,  Feb.  17.  1913.     Under  Int.  Conv..  Feb.  15,  1912. 

Seb  Fr.  Pat.  4.54,379  of  1913  :  this  .1..  1913,  878.— T.  F.  B. 


XVI.— SOILS  ;  FERTILISERS. 

Humus;    Determination   of in    heavy   clou  soils.     W. 

Beam.     Cairo  Scientific  J.,   1913,  7,  219—224. 
The   method   described   previously    (this   J.,    1912,   695) 
is  improved  if  very  dilute  hydrochloric  acid  (002  per  cent.) 


instead  of  ,  ,u  boni  o  ai  i-  used  foi  washing  aft,  t  ramova  1 
of  tin-  calcium  and  magnesinm.  A  -mail  quantity  of 
chloride  is  retained  by  the  soil  in  this  case,  and  sub 
quently  extracted  bj  tie  ammonia,  but  tin-  can  I"  di  I 
mined  in  an  aliquot  portion  of  the  filtrate  and  a  correction 
applied.  Tic  extraction  of  the  humus  i  much  more 
rapid  under  the  new  conditions,  further  data  '"  given 
showing  tic  a,,  uracy  of  the  author's  colourimetric  me  tied 
[or  determining  humus,  it  thi  standard  and  the  soil  to  be 
tested  an-  of  approximately  tic  same  composition  as 
i,  garde  ■  la\  .md  humus.    W  .  11.  P 

Mono-,  di-.  and  tri-calcium  phosphates        Iction  oj     « 
inm    c&ratt    <m  T.    Warynski    and    .1.    Langel. 

Ann.  Chim.  Analyt..  lull.  19.  I  6. 
Tun  three  calcium  phosphates  are  all  soluble  to  an 
appreciable  extent  in  ammonium  citrate  solution;  so 
that  a  rigorous  separation  of  them  by  solution  in  ammonium 
citrate  is  not  possible.  Tic  action  of  the  citrate  in  dis- 
solving them  is  fairly  rapid,  equilibrium  being  attained 
in  about  an  hour  (with  manures,  containing  in  addition 
other  substanees.  probably  a  longer  tine  i-  necessary) 
Tin'  differences  in  the  .volubilities  of  tic  three  phosphates 
'.  are  greatest  in  the  cold,  and  when  tic  citrate  solution 
is  saturated. — J.  T.  D. 

Superphosphate-vinasse  (" Superphospkalschlempt  ").  a 
n.w  fertiliser.  11.  StoltzeUberg.  Cherh.-Zeit.,  1914,38 
81—82. 
VlNASSB  is  a  valuable  fertiliser  on  account  of  its  high 
nitrogen  and  potash  content,  but  tic  residue  from  the 
evaporation  of  the  pulp  (" Dickschlcmpe.  ")  is  too  hygro- 
scopic for  use  as  a  solid  manure  :  this  is  due  t"  tic  presence 
of  bases,  esp  cially  betaine.  A  non-hygroscopic  salt  of  the 
latter  base  is  the  acid  phosphate.  On  warming  a  mixture 
of  3  parts  of  superphosphate  and  2-5  of  pulp,  acid  fumt  - 
an-  given  off  and  the  paste  breaks  up  into  triable  lumps 
which  can  be  kept  for  months  without  change.  A  sample- 
was  found  to  contain  :  N  2-25,  K20  6-33,  citrate-soluble 
P,05  11-53,  water-soluble  l'.O-  8-48,  fixed  residue  57-32 
per  cent.  ;  one-half  of  the  material  was  soluble  in  water, 
while  30  per  cent,  consisted  of  unaltered  organic  matt'  r, 
which  increases  the  humus  content  of  the  soil. — \V.  II.  B. 

Sugar  beet ;  The  so-called  "  catalytic  action     of  manganese 

and    boron    compounds    on    the.    cultivation    of   the . 

H.  PoUet.  Bull.  Assoc.  Chim.  Sucr.,  1913,  31,  419 — 424. 
Attention  is  called  to  the  experiments  of  Munerati, 
Mczzadroli,  and  Zapparoli,  who  have  found  at  the  Rovigo 
(Italy)  Experiment  Station  that  different  compound 
manganese  and  boron,  both  singly  and  in  combination 
with  aluminium  compounds,  have  no  effect  at  all  on  the 
growth  or  yield  of  the  sugar  beet,  or  on  the  purity  of 
its  juice.  The  results  which  have  led  others  to  attribute 
a  favourable  action  to  the  use  of  these  compounds  are 
held  to  be  untrustworthy,  principally  for  the  reason  that 
they  have  been  obtained  from  an  insufficiently  It 
number  of  exp-rim-nts.  and  without  adequate  control 
experiments. — I.  P.  0. 

Patents. 

Waste  icool  and  like  animal  fibrous  waste  Jar  utilisation  as  a 

manure  or  fertiliser  :   Method  mid  means  f,,r  treating . 

J.  ft.  Kirk.  Stalybridge.  Eng.  Pat.  2982,  Feb.  5,  1913. 
The  waste  is  heated  in  a  kiln  to  300c— too  F.  (149°— 
204°  C.)  and  "converted  into  an  ammoniacal  salt  by- 
means  of  hydrochloric  acid  or  other  acid  gas.— O.  R. 

Fertilisers:     Manufactiir,     of from    the    resid- 

after  the  extraction  of  alkalis  from  potash-bearing  siUeaU 

rocks  irhirh  have  been  treated  with  lime  or  ralriiim  corn- 

munds      (hem.  Fabr.  Rhenania  and  A.   \b  s-.rschmitt. 

i'at    267,875,  July  31, 1912.     Addition  to  Gcr.  Pat, 

B55.910  (this  J.,  1913.439). 

The  residues  are  calcined  and  the  resulting  tine  powder  is 

mixed  with  a  highly  concentrated  solution  of  nitric   acid 

freshly  neutralised  "with  lime.     The  lime  present   in  the 

residues   combines  with   the   calcium  nitrate   to   form   a 
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IFeb.  16,  1914. 


basic  nitrate  and  the  water  is  fixed  by  the  double  silica  t<  s 
also  present,  so  that  the  mixture  soon  solidifies  to  a  dry 
mass. — A.  S. 

Fertilisers  ;     Method  for   production    of .      A.    Messer- 

schmitt,    Stolberg,    Germany.     U.S.     Pat.     1.083,553. 
Jan.  6,  1914. 

See  Ger.  Pat.  255,010  of  1911  :   this  J..  1913,  439.— T.F.B. 


XVII.— SUGARS  ;  STARCHES;   GUMS. 

Sugar  cane  ;    The  most  promising  varieties  of under 

trial  at  the  Tuciimdn  Experiment  Station.     A.  H.  Rosen- 
feld.     Intern.  Sugar  J.,  1914,  16.  12—23. 

Thin  canes  gave  the  best  results,  having  not  only  a  higher 
sucrose  content,  but  attaining  a  greater  height,  so  that 
the  average  weight  of  stalk  was  generally  equal  to,  and 
sometimes  surpassed,  that  of  the  thicker  varieties.  The 
thin  can^s  contained  more  fibre,  but  the  greater  difficulty 
in  milling  was  compensated  by  the  increased  fuel  value 
of  the  bagasse.  Comparative  trials  with  10  "  foreign  " 
varieties  of  plant  canes,  viz.,  J.  36,  J.  100,  J.  139,  J.  213, 
J.  234.  Sumatra,  Manteica  de  S.  Barbara,  Honduras, 
Bois  Rouge,  and  Kavangire,  and  native  purple  and  striped 
canes,  showed  that  though  the  sucrose  content  was 
practically  the  same  in  the  "  foreign  "  and  native  canes, 
the  former  gave  somewhat  better  yields,  namely  an 
average  of  2320,  as  compare  d  with  2201  kilos,  of  sugar 
p  r  hectare  (2065  and  1960  lb.  per  acre).  Subscqui  nt 
comparison  of  the  ratoon  canes  showed  that  the  sugar 
content  was  about  the  same  as  with  the  plant  cane, 
but  there  was  a  large  increase  in  the  yield  of  sugar  from  the 
"foreign"  varieties,  namely  an  average  of  4439  kilos, 
as  compared  with  2417  kilos,  of  sugar  per  hectare  (3951 
and  2151  lb.  per  acre)  for  the  native  canes  ;  two  varieties 
stooel  out  prominently,  viz.,  Kavangire  with  8030,  and 
J.  213  with  7296  kilos,  of  sugar  per  hectare  (7147  and 
6493  lb.  per  acre).  The  greater  yield  from  the  ratoon 
canes  than  from  the  corresponeling  plant  canes  is  stated 
to  be  generally  true  for  Tucuman,  though  the  contrary 
obtains  in  almost  every  other  cane-growing  country  of  the 
world.^T.  P.  O. 

Sugar  recovery  ;    Bnttrlh    process  of .     R.    S.    Norris. 

Special  Report,  Expt.  station,  Hawaiian  Sugar  Planters' 
Assoc.,  July,  1913. 

In  the  Battelle  process  (see  U.S.  Pats.  1,044,003  and 
1,044,004  ;  this  J.,  1912,  1195),  the  raw  mixed  juice  from 
the  mill  is  treated  with  2 — 3  per  cent,  of  calcium  saccharate, 
quicklime  or  milk  of  lime,  anel  the  defecated  juice  heated 
to  boiling  point,  in  order  to  destroy  reducing  sugars. 
After  single  or  double  carbonatation,  depending  upon  the 
amount  of  reducing  sugars  originally  present  and  the 
amount  of  lime  used,  the  subsequent  procedure  is  the  same 
as  in  a  beet  sugar  factory,  and,  whether  raw  or  white  sugar 
is  being  made,  after  the  second  boiling  the  second  molasses 
is  treated  by  the  lime  separation  method.  As  the  result 
of  an  exhaustive  examination  of  the  process  at  the  Ewa 
plantation,  the  following  general  conclusions  were  arrived 
at  :  The  Battelle  process  may  be  worked  on  a  manufac- 
turing scale  to  proeluee  either  raw  or  white  sugar,  and  the 
lime  saccharate  method  of  extraction  may  or  may  not 
b<>  applied  to  the  waste  molasses.  \Vh"n  operated  without 
the  saccharate  method  of  treating  the  waste  molasses, 
the  recovery  of  sugar,  compared  with  that  effcete  d  by 
the  ordinary  defecation-sulphitation  process,  is  so  much 
less  as  to  make  manufacture  unprofitable.  The  increased 
recovery  of  sugar  by  the  application  of  the  saccharate 
extraction  method  to  the  waste  molasses  leads  to  an 
increase  of  profit  to  the  manufacturer  of  white  sugar 
over  that  at  present  obtained  bv  the  defecation  process, 
amounting  to  $834— $997  (£f  14s.— £2  Is.)  per  ton  ; 
but  notwithstanding  this  increased  recovery,  owing 
to  the  greater  cost  of  working,  it  is  less  profitable  to 
manufacture  raw  sugar  by  the  Battelle  process  than  by 
the  ordinary  defeeation-sulphitation  method. — J.  P.  0. 


Sugar  refractomeier  ;  New for  determining  the  apparent 

dry  substance  of  juices  and  syrups.     O.  Schonrock.     Z. 
Ver.  deut.  Zuckerind.,  1914,  10—20. 

A  simplified  form  of  the  Abbe  refractomcter  has  been 
designed  for  use  in  the  sugar  laboratory.  It  comprises 
a  double  prism,  capable  of  being  heated,  upon  which  is 
placed  the  substance  under  examination  ;  a  compensator, 
enabling  observations  made  by  ordinary  light  to  be  read 
in  the  equivalent  of  sodium  light  ;  and  a  telescope  tube, 
controlled  by  a  thumbscrew,  which  is  turned  until  the 
boreler  line  coincides  with  the  point  of  intersection  of 
the  cross  threads.  It  is  so  graduated  that  the  p?rccntagc 
of  dry  substance  in  the  product  may  be  read  off  directly 
without  reference  to  tables,  the  table  of  the  author  from 
0 — 60  per  cent.,  and  that  of  Main  from  60 — 85  per  cent., 
having  been  used  for  constructing  the  scale.  Two  types 
of  instrument  are  described  :  one  for  use  at  20°  C,  and 
the  othe-r  for  28°  C,  a  table  of  corrections  being  applied 
for  other  temperatures.  It  is  stated  that  with  this 
instrument  the  difficulty  of  reaeling  dark-coloured  liquids 
without  dilution  or  previous  treatment  is  overcome  by 
a  method  of  observation  with  reflected  light. — J.  P.  0. 

Sugars  ;    Bole  of  magnesia  in  the  carbonatation  process  of 

making  white .     TV.  H.  T.  Harloff.     Intern.  Sugar 

J..  1914,  16,  25—27. 

Ix  the  double  carbonatation  process  the  presence  e>f 
magnesia  introeluced  by  the  use  of  impure  lime  causes 
little  trouble,  since  being  practically  insoluble  in  an  alkaline 
solution  it  is  almost  all  removed  at  the  first  stage,  at 
which  the  partially  carbonatated  juice  is  filtered  while 
still  containing  an  appreciable  quantity  of  calcium 
hydroxide.     But  in  the  single  process,  in  which  the  juice 

j  is  carbonatated  almost  to  neutrality  in  one  operation, 
the  magnesia  originally  insoluble  gradually  passes  into 
solution  with  the  decrease  of  alkalinity,  forming  magnesium 
bicarbonate,  which  subsequently  decomposes  in  the 
evaporators,  increasing  the  amount  of  incrustation. 
.Moreover,  the  presence  of  magnesia  causes  oversaturation, 

I  since  so  long  as  magnesium  carbonate  be  present  the 
reaction  will  remain  alkaline,  only  approaching  neutrality 

j    when  all  has  passed  into  the  form  of  bicarbonate.     Such 

1  over-saturation  causes  the  re-solution  of  certain  impurities, 
notably  calcium  and  potassium  organic  aciel  salts  and 
colouring  matters,  so  that  the  clarification  is  defective, 
and  the  yield  and  quality  of  the  finished  product  are  both 
very  unsatisfactory.  Even  in  the  single  process,  however, 
limestone  containing  01 — 0-5  per  cent.  MgO  may  be  used, 
provided  that  carbonatation  be  arrested  while  the  juice  is 
still  distinctly  alkaline,  and  filtered,  the  remaining  alkalinity 
being  neutralised  by  sulphurous  acid  after  the  juice  has 
passed  thrt>ugh  the  presses. — J.  P.  O. 

Iron  ;    Accurate  and  rapid  determination  of  traces  of 

in  invert  sugar,  starch  glucose,  and  caramel.  J.  J. 
Eastick,  J.  P.  Ogilvie,  and  J.  H.  Lindfield.  Intern. 
Sugar  J.,  1914,  16,  23—24. 

The  sulphide  colourimetric  process,  previously  described 
by  the  authors  for  direct  application  to  cane  and  beet 
sugar  factory  and  refinery  products  without  the  incon 
venience  of  incineration  (this  J.,  1912,  831),  also  give 
satisfactory  results  with  invert  sugar  and  starch  glucose 
the  values  found  directly  with  a  solution  of  the  sample 
anel  those  obtained  with  a  solution  of  the  ash  of  th 
same,  being  practically  identical.  Results  obtained  wit! 
caramel  are  also  given,  but  in  ascertaining  these  the  solution 
of  the  ash  was  always  used,  a  direct  determination  ii 
such  a  elark-coloured  substance  being  impossible.- — J.  P-  C 

Maple  products  ,  Analysis  of- — — .  11.  A  ccanparatu 
study  of  the  delicacy  of  methods.  J.  F.  Snell  and  J.  ) 
Scott.  J.  Ind.  Eng.  Chem.,  1913,  5,  993—997. 
In  comparative  experiments  with  three  genuine  map 
svrups  to  which  varying  quantities  of  a  solution  of  snero 
were  added,  the  conductivity  value,  the  ash-content  ar 
the  different  lead  values  (see  this  J..  1906,  830.  96 
1908,  1076)  all  decreased  as  the  maple  syrup  was  dihrt. 
with   sucrose   solution.     The   Winton   lead   method  (tl 
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.1.,   1806,  957)  ^.ur  bettei    igreemenl  ol  duplioatos  than 
Mm  ( '.iH.i.ii.m  lint  lie  >•  1  (MoOUl,  Lab.  Inlaii.l  Revenue  I  >t-pt .. 

i.    Bull.    228,    I'.lll.    p.    .">)    but    the   Canadian     value 

fell  away  most  rapidly.  The  narrowest  range  f"r  genuine 
maple  syrups  \>a>  shown  by  the  conductivity  nine  (this 
J  .  1913,  !i.">4).  In  making  a  blank  determination  in 
Winl. hi 's  method  the  nw  of  a  solution  <>f  sucroso 
hatead  of  acetic  acid  as  recommended  by  Bryan  (aee  Ukta 
J..  1911,  299)  is  suggested.  In  the  Canadian  method 
washing  with  water  at  80°  and  100°  C.  respectively  gave 
illy  the  -.une  results  ;  variation  of  the  quantity 
of  wash  water  from  ltm  to  ISO  c.e.  was  also  without  effect, 
but  higher  results  were  obtained  when  only  50  c.c.  were 
used.  The  results  differed  according  t..  whether  the  lead 
value  was  determined  with  a  fixed  quantity  of  syrup  and 
calculated  to  dry  substance  or  determined  directly  with 
a  quantity  of  syrup  equivalent  to  a  fixed  quantity  of  dry 
substanee.  In  the  Canadian  method  the  calculated  results 
were  lower  and  in  the  Winton  method  higher  than  those 
determined  directly. — A.  S. 

Dteompo»ilion    of   cellulose,    starch,    sugar,    and    sulphite- 
cellulose  lye  by  heat.     Hantlin.      See  IIb. 

So-called  "catalytic  action  "  of  manganese  and  boron 
compounds  on  the  cultivation  of  the  sugar  beet.  Pellet. 
See  XVI. 

Influence  of  ammonium  sulphate  on  the  specific  rotation  of 
lactose.     Roscmann.     See  XIXa. 


Patents. 

Eraporating  and  boiling  apparatus  ;    Vacuum  — 
houses  and  refineries.     J.   B.  SwaryczewskL 
136,  March  11,  1911. 
Tm  lower  part  of  the  evapora- 
i  ronal  with  two  of 
in. site  si.l.s  curved  (see 
The  chambers.  2  and 
3,  are  connect,  d  by  pipes,  6, 
and  the  chambers,  4  and  5,  by- 
pipes,    7.      All   the    chambers 
i. led  by  horizontal  par- 
into  compartments,  and 
the  chambers,   2   and    4,    also 
have  vertical  partitions  ;     the 
compartments  are  pro- 
vided with  the  necessary  con- 
-.    !».     for     the     intro- 
n  of  steam  and  10,  for    *■ 
hart's     of     condensed 
In  the  spaces.  8,  sur- 
ed  on  all  sides  by  heating 
surfaces,  the  syrup  is  rapidly 
i  and  a  vigorous  upward 
•ion    is    produced,     the 
juioe  then  flowing  downwards 
in    the    spaces.    16,    bounded 
along  one   side   by   a   surface 
is    not    heated.       The 
crystals    are     discharged      bv 
opening  the  door,    19.— A.  S. 


—  for  sugar 
Ger.  Pat. 


tfaclure  [sterilisation  and  purification]  of . 

..lmerdine  and  F.  C.  Lewis,  Liverpool.     Eng.  Pat. 

23,   1912.  ^ 

solutions,  while  passing  through  a  conduit,  are 
d  to  the  action  of  a  high-tension  alternating 
current  (1000—2000  volts)  acting  longitudinally 
i  the  conduit.  The  electrodes  are  placed  at 
■  in  enlargements  or  pockets  of  the  tubular  con- 
liut.  a  portion  of  the  electrode  standing  in  the  direct  path 


the  liquid,  which  is  thus  caused  to  dm  undei  and  round 

e  edges  of  the  electrode,  t.ikmg  a  "cent  ooui  i 

—J.  F.  B. 


ot 

the    edg 


Sugar  solutions  ;  Purification  and  dtcolouriaation  of  liquid*. 

esp,riaOy  of .    F.   Tiemsnn.    Ger.    Pat,    268,047, 

Nov.  14,  1912. 
TnE  solution  to  lie  treat,  d  is  brought  into  entail  with 
porous  substances  (kieselguhi,  bone  charcoal,  or  the  like), 
on  which  mordants  have  previously  been  fixed  by  the 
methods  used  in  the  dyeing  industry,  whereby  colouring 
matters,  pectin  substances,  eto.,  are  separated  and  lix.  d 
by  the  porous  material  in  an  insoluble  form.  Different 
mordants  may  be  fixed  together  on  the  porous  material. 
Tin  salts  (oxalate,  fluoride)  are  mentioned  as  being 
specially  suitable. — A.  S. 

Process  for    the.   continuous    solution    of  solid   svbet-i- 
especially  for    .slaking    lime    uith    sugar  juice    or   water. 
Ger.  Pat.  268,442.     See  I. 


XVm.— FERMENTATION  INDUSTRIES. 

Yeast  ;    Determination  of  glycogen  in .     F.  Schonfeld 

and  E.  Kunzel.  YVoch.  Brau.,  1913,  31,  9—12. 
The  method  is  a  modification  of  that  descril*  d  by  PflOger 
(Arch.  ges.  Physiol.,  1909,  129,  362)  for  the  determination 
of  glycogen  in" animal  tissues.  The  yeast  is  washed  with 
water  for  a  short  time  and  pressed  ;  these  operations 
should  not  be  unduly  prolonged,  for  the  glycogen-content 
of  the  veast  is  very  Sable  to  change.  From  10—15  grms. 
of  the  yeast  are  heat,  d  with  25  c.c.  of  60  p.  t  cent,  potas- 
sium hydroxide  solution  for  3  hours  in  a  bath  of  boiling 
water.  The  cooled  product,  washtd  into  a  larger  vessel 
wit  h  50  c.c.  of  water,  is  mixed  with  200  c.c.  of  96  per  cent, 
alcohol  and  left  over  night.  The  supernatant  liquid  is 
decanted,  with  as  little  solid  matter  as  possible,  through 
a  filter  connected  with  a  pump.  The  residue,  treated  with 
a  few  drops  of  brine.  Is  washed  with  66  per  cent,  alcohol 
(100—150  c.c.)  until  the  washings  are  colourless,  then 
twice  with  absolute  alcohol  and  twice  with  ether.  The 
glycogen  is  redissolvcd  bv  heating  with  water  for  some 
time,  the  solution  is  filtered  into  a  200  c.c.  flask,  neutralised 
with  hydrochloric  acid  (sp.  gr.  119)  and  made  up  to  the 
mark.  "  It  is  then  heated  in  a  bath  of  boiling  water  for 
3  hours  with  10  c.c.  of  hydrochloric  acid  (sp.  gr.  1-19), 
cooled,  neutralised  with  a  "60  per  cent,  solution  of  PoWl>- 
sium  hydroxide,  and  again  made  up  to  200  c.c.  and  well 
mixed."  The  quantity  of  dextrose  in  25  c.c.  of  the  solution 
is  determined  bv  Aiiihn's  method  :  1  grm.  of  dextrose 
corresponds  to  6-927  grm.  of  glycogen.  A  bibliography 
relating  to  yeast -glycogen  is  appended  to  the  paper. 

— J.  H.  .L. 

Y easts;    So-called  black .     H.   Will  and  F.   Xoldin. 

Z.  ges.  Brauw.,  1914,  38,  13—16. 
Examination  of  three  "  black  yeasts  "  (Forms  I.,  IX,  and 
IH.)  of  different  origins,  shows  that  they  are  so  similar 
morphologically  and" physiologically,  that  they  are  vary 
probably  only' varieties  of  the  same  species.  The  three 
organisms  are  Uypomycetes,  forming  a  typical  and  a 
vegetative  mycelium.  The  typical  mycelium  appears 
slightly  branched  and  bears  conidia  directly  or  on  short 
lateral  branches  :  no  sporulation  occurs  in  the  vegetative 
cells.  The  surface  growth  on  nutrient  solutions  is  either 
soft,  more  or  less  smooth,  and  of  a  shining  black  colour,  or 
tenacious,  thick,  velvety  or  woolly,  and  grey  to  dark 
•Teen  in  colour.  The  organisms  do  not  grow  at  tempera- 
tures  above  35°  C,  and  their  growth  in  wort  is  arrested 
by  4  per  cent,  of  alcohol  by  volume  :  they  are  only 
slightly  resistant  to  acids  and  have  no  fermenting  pOwej- 
The  experimental  results  so  far  obtained  do  not  justl*>' 
a  systematic  classification  or  a  new  designation  of  the 
species  in  question  and  its  varieties,  but  the  nai 
Saccharomyces  niger,  Toruln  nigra,  and  "black  ; 
used  by  earlier  workers,  should  be  abandoned. — L.  E. 
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(Feb.  16,  1914. 


Alcoholic  fermentation  ;    Formation  of  (1)  lactic  acid,  (2) 

glycerol,  in .     M.  Oppenhcimer.     Z.  physiol.  Chem. , 

1914,  89,  45—62,  63—71. 

(1)  Yeast  juice  prepared  by  Lebedeff's  method 
(this  J.,  1911,  147)  was  found  to  contain  small 
quantities  of  lactic  acid  (0-11- — 0-22  per  cent.)  which 
increased  slightly  when  the  juice  was  kept  for  several  days 
under  aseptic  conditions.  Addition  of  1  grm.  of  dextrose, 
dihydroxyacetone  or  glyceraldehyde,  to  100  c.c.  of  the 
fresh  juice  increased  the  quantity  of  lactic  acid  formed,  by 
amounts  ranging  from  0  to  012,  0  to  011,  and  002  to 
0-23  grm.  in  the  respective  cases.  Sodium  pyruvate 
on  the  other  hand,  lessened  the  production  of  lactic 
acid.  The  author  concludes  that  lactic  acid  is  formed 
from  sugar  during  fermentation  by  yeast  juice,  and 
that  its  immediate  precursor  is  more  probably  glyceralde- 
hyde than  dihydroxyacetone  or  pyruvic  acid  (cp.  Buohner 
and  Mcisenheimer,  this  J..  1904, "262;  1905,246;  1906, 
998;  von  Lebedeff  and  Oriaznoff,  this  J.  1912,  1195). 
The  absence  of  lactic  acid  from  the  products  of  fermentation 
of  living  yeast,  which  was  established  by  Pasteur  and 
others,  may  be  due  to  the  greater  vigour  of  the  process,  as 
compared  with  the  cell-free  fermentation,  for  Pasteur 
found  that  other  by-products,  viz,,  succinic  acid  and  gly- 
cerol, are  produced  in  larger  quantities  by  weak  than  by 
vigorous  yeasts. 

(2)  Fresh  yeast  juice  contained  017 — 0-25  per  cent, 
of  glycerol,  which  increased  by  about  004  per  cent, 
in  the  course  of  a  few  days.  Addition  of  1  per  cent,  of 
dextrose,  glyceraldehyde  or  dihydroxyacetone  increased  the 
amount  of  glycerol  formed,  by  3 — 12,  9-4 — 15,  and  11-7 — 
19-2  per  cent,  of  the  added  substance  in  the  respective  cases 
(op.  Buchner  and  Meisenheimer,  this  J.,  1910,  894). — J.H.L. 

Alcohol    in    beer ;     Determination    of  by    means    0} 

Malligand's    ebullioscope.     J.    C.    Cain.     Chem.    News, 
1914,  109,  37. 

The  method  depends  on  the  fact  that  the  solids  in  beers 
and  wines  exert  no  practical  influence  on  the  boiling  point, 
which  varies  according  to  the  alcohol-content.  The 
apparatus  (see  Malligand  and  Brossard-Vidal,  Comptes 
rend.,  1874,  78,  1470)  has  been  found  to  give  very  exact 
results  with  foreign  beers  and  wine,  and  the  author  shows 
that  the  same  holds  for  English  beers. — L.  E. 

Vinegar  ;    Canadian  standard  of  quality  for .     Board 

of  Trade  J.,  Jan.  22,  1914.  [T.R.] 
The  "  Canada  Gazette  "  of  the  27th  December  last 
contains  an  Order-in-Council,  dated  19th  December,  1913, 
establishing  certain  standards  of  quality  and  limits  of 
variability  for  vinegar  and  similar  articles  under  the 
Adulteration  Act  of  the  Dominion  of  Canada.  Under 
thiB  Order-in-Council  it  is  stated,  inter  alia,  that  vinegar 
shall  contain  not  less  than  3J  per  cent,  and  not  more 
than  10J  per  cent,  of  acetic  acid.  Various  standards  are 
specified  for  certain  kinds  of  vinegar  (e.g.,  wine  vinegar, 
spirit  vinegar,  grain  vinegar,  malt  vinegar,  etc. ).  Vinegars 
made  by  the  acetous  fermentation  of  dilute  alcoholic 
liquors  whose  alcohol  may  have  had  its  origin  in  the 
fermentation  of  fruit  sugars  of  various  kinds,  or  of  ordinary 
sugar,  must  bear  distinctive  names,  indicating  the  source 
of  the  saccharine  matter. 

Superphosphate-vinasse     ["  Superphosphatschlempe  "]  :      a 
new  fertiliser.     Stoltzenberg.     See  XVI. 

Patents. 

Distilling   apparatus ;    Continuous .     A.   C.    Badger, 

Newton  Center,  Mass.     U.S.  Pat,   1,082,064,  Dec.  23, 
1913. 

A  continuous  column  still  is  connected  with  a  scries  of 
tubular  heaters  or  dephlegmators  through  which  the 
"  mash  "  or  other  liquid  to  be  distilled  is  pumped  into 
the  column.  By  means  of  suitable  valves  the  amount  of 
vapour  brought  into  thermal  contact  with  the  incoming 
"  mash  "  can  be  adjusted  so  that  the  composition  of  the 
uncondensed  vapour  passing  to  the  final  condenser  can  be 
varied  at  will. — W.  H.  C. 


Cellulosic  materials  ;  Treatment  of to  obtain  fer- 
mentable sugars  and  the  like  therefrom.  G.  H.  Tomlinson, 
Fullerton,  La.,  U.S.A.  Eng.  Pat.  30,072,  Dec.  31,  1912. 
Under  Int.  Conv.,  Jan.  29,  1912. 

See  U.S.  Pat.  1,032,450  of  1912;  this  J.,  1912.  832,  833. 

— T.  F.  B. 
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Lactose  ;    Influence  of  ammonium  sulphate  on  the  specific 

rotation   of .     R.    Rosemann.     Z.    physiol.    Chem., 

1914,  89,  133—140. 

The  specific  rotatory  power  of  lactose,  which  in  pure 
aqueous  solutions  is  +52-53°,  is  +50-47°  in  solutions 
saturated  with  ammonium  sulphate,  and  +51-55°  in 
solutions  containing  about  40  grms.  of  this  salt  per  100 
c.c.  The  latter  concentration  corresponds  to  the  conditions 
prescribed  in  Salkowski's  method  for  the  determination 
of  lactose  in  milk  (this  J.,  1912,  507).  For  milk  containing 
4 — 6  per  cent,  of  lactose,  the  results  obtained  by  Salkow- 
ski's method  should  accordingly  be  0'07 — 011  per  cent, 
low,  but  the  author  does  not  recommend  a  corresponding 
correction,  since  according  to  Kretschmcr  (this  J.,  1913, 
708)  the  results  actually  obtained  tend  to  be  high,- — J.  H.  L. 

Proteins  in  milk  ;    Decomposition  of 6^  the  action  of 

lactic  ferments.  W.  C.  De  Graaff  and  A.  Schaap.  Ann. 
Falsif.,  1913,  6,  639—645. 

The  aldehyde  figure  (see  this  J.,  1911,  148)  of  butter-milk 
is  much  larger  than  that  of  fresh  milk,  the  increase  being 
due  to  the  decomposition  of  the  proteins  by  proteolytic 
enzymes  produced  by  certain  micro-organisms.  Of  the 
latter,  Streptococcus  lactis  and  B.  casei,  are  the  more 
numerous  and  play  the  greater  part  in  the  decomposition. 
The  enzyme  which  ferments  lactose  does  not  peptonise 
the  proteins  and,  consequently,  does  not  affect  the  alde- 
hyde figure.— W.  P.  S. 

Mineral    waters ;     Formation    of   sediment    in when 

stored  in  bottles.  Determination  of  silica,  iron,  and 
aluminium  in  mineral  waters.  L.  Dede.  Chem.-Zeit., 
1914,  38,  53—55. 

The  sediment  often  found  in  bottles  of  mineral  waters 
consists  chiefly  of  hydrated  iron  oxide,  alumina,  silica,  and 
calcium  carbonate  ;    it  does  not  appear  to  be  due  to  the 
presence  of  considerable  quantities  of  iron  and  calcium  salts 
in  the  water,  but  rather  to  the  content  of  dissolved  alumina 
and    silica    or    suspended    clay,    the   alumina   and    silica 
together    with   certain   other   constituents   being   carried 
down  by  hydrated  iron  oxide  produced  by  the  oxidatioD 
of  ferrous  bicarbonate.     The  presence    of    alumina  and 
silica  seems  to  be  essential,  since  highly  ferruginous  waters 
free  from  these  substances  yield  only  traces  of  sediment. 
For    collecting   samples    of    mineral   water   for   analysis, 
the  author  uses  a  bottle  of  about  10  litres  capacity,  which 
is  treated    for  24  hours  with    5  per    cent,   hydrochloric 
acid,    rinsed,    dried,    filled    with    carbon    dioxide,    and 
then  the  water  introduced  through  a  tube  reaching  tt 
the   bottom   of  the   bottle.     For   the   determination  of 
silica,  etc.,  the  water  is  made  neutral  to  methyl  orang< 
with   hydrochloric   acid,   evaporated   to   a   small  volumi 
in  a  silver  basin,  then  transferred  to  a  platinum  basir 
treated  with  an  excess  of  hydrochloric  acid,  evaporate, 
to  dryness,  the  residue  heated  to  110°  C.  for  30  mins. 
treated  with  hydrochloric  acid  and  water,  and  the  insolubl 
residue  of  silica,  barium  sulphate,  and  titanic  acid  colleotec 
ignited,   and  weighed.      The  weighed  residue  is  treate 
with  ammonium  fluoride  and  sulphurio  aoid,  the  loss  ( 
weight   after  this  treatment  giving  the  silica,  and  tl 
remaining  residue  is  fused  with  potassium  pyrosulphat 
the  titanic  acid  being  then  separated  from  traces  of  iro 
etc.,  by  dissolving  the  fused  mass  in  dilute  sulphuric  aoi 
adding    ammonia,   acidifying    the   solution    with   hydr 
chloric  acid,  and  evaporating  to  dryness.    The  iron  si 
aluminium  are  best  separated  by  precipitating  the  iron 
sulphide  from  an  ammonium  citrate  solution.— W.  P.  S 
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Turmeric  [in   pepper]:    Detection  of .     E.   J.    Parry. 

Cham,  and  Drugg.,  l'.tu.  84, 34— 35. 
\  i  trade  custom  white  peppei  i*  sometimes 

tinted  witli  minute  quantities  (•;/..  (MMS  pel  cent.)  of 
turmeric.  Suoh  traces  cannot  be  detected  with  certainty 
by  mioroeoopio  examination  or  by  the  bono  acid  test 
with  silk  dyed  in  the  aleoholio  rxtract,  but  can  br  detected 
by  Bell's  teal  as  follows: — One  grm.  of  diphenylamine 
is  dissolved  in  20  c.c.  of  9o  |«-r  cent,  alcohol,  2f>  c.c.  "f 
sulphuric  acid  aru  added  and  tho  mixture  cooled.  A 
drop  of  the  reagent  i~  placed  on  a  microscope  slide  and 
a  little  of  the  sample  spread  on  a  cover-glass,  which  is 
then  invert  ill  so  that  the  powder  falls  evenly  and  not  in 
•lots.  On  microscopic  examination  of  the  preparod  slide, 
every  particle  of  turmeric  is  found  to  bo  stained  a  fine 
purple  colour,  and  the  proportion  may  be  estimated 
approximately  by  comparison  with  standard  preparations. 
The  stain  is  Dot  permanent  and  the  slides  must  be  examined 
soon  after  mounting. — J.  F.  B. 

Pine-apple    by-products  ;     Utilisation    of in    Hawaii. 

Board  of  Trade  J.,  Jan.  15,  1914.  [T.R.] 
Experiments  have  been  made  recently  in  Hawaii  with 
a  view  of  ascertaining  what  uses  can  be  made  of  pine- 
apple by-products.  The  leaf  fibre  is  of  great  strength 
and  about  6?>  inches  Ions;  ;  about  70  lb.  of  fibre  can  be 
obtained  from  a  ton  of  leaves.  It  is  stated  that  the  fibre 
can  be  used  for  the  manufacture  of  paper  of  a  high  class 
and  also  for  cordage  :  its  production,  however,  on  a 
commercial  scale  has  not  yet  been  undertaken.  This  is 
the  same  fibre  that  is  used  for  pifla  cloth,  the  "  pineapple 
silk  "  of  the  Philippines,  where,  however,  fresher  leaves 
are  used  from  which  a  finer  fibre  is  obtained  than  would 
be  the  case  in  Hawaii,  where  fibre  would  be  extracted 
merely  as  a  by-product  from  the  stumps  when  dug  up 
•flit J)  four  years  or  so.  Vinegar  of  excellent  quality  can 
be  made  from  the  fruit  juice,  much  of  which  is  now 
wasted.  A  good  deal  is,  however,  utilised  more  profitably 
for  concentration  into  syrup,  the  juice  of  the  fruit  ripened 
on  the  plant  containing  10  to  15  per  cent,  of  sugar.  The 
average  of  all  analyses  made  at  the  experiment  station 
shows  4-22  per  cent,  of  reducing  or  invert  sugar  and  7-84 
per  cent,  of  sucrose,  giving  a  total  percentage  of  sugar 
content  of  12-06.  The  stumps  of  the  plant  contain  nearly 
as  much  starch  as  potatoes  and  cassava,  but  it  is  doubtful 
whether  it  can  be  extracted  profitably. 

Palm  oil  a.?  an   edible  fat.     Hupfeld.     See  XII. 
Utilisation  of  Para  rubber  seed.     See  XII. 

Patents. 

Panning  or   roasting  and  drying  tea   leaf  and   the   like  ; 

Methods     and     apparatus    for .     G.     W.     Sutton, 

8tevenage.     Eng.  Pat.  29.641,  Dec.  24,  1912. 

Thi  materials  pass  over  superposed,  hollow,  heating  plates 
arranged  in  an  open  frame,  being  pushed  forward,  gathered 
together  into  heaps  and  again  spread  upon  the  plates 
hy  curved  conveyor  blades  attached  to  endless  chains  at 
the  sides  of  the  plates.  Rows  of  pins  project  upwards 
through  tubes  in  the  plates  and  are  attached  to  a  frame 
below  by  which  they  are  periodically  withdrawn  at  the 
moment   that   the   convevor  blades   pass   over  the   spot. 

— W.  H.  C. 

Beverages,    perfumes   and    the    lilce  :     Production    of . 

C.   K.   Wegener.  Berlin,  Lichterfelde,  C.ermanv.     Eng. 
Pat.  20,061,  Sept.  5,  1913. 

so-called  "  frosted  "  beverages — the  bottles  containing 
which  are  covered  on  the  inside  with  crystals — are  pro- 
duced by  the  use  of  the  comparatively  insoluble  sugars, 
such  as  lactose,  galactose,  raffinose,  maltose,  mannitol.  etc., 
instead  of  the  cane  or  beet  sugar  usually  employed. 
<"rystallisation  may  be  effected  in  a  number  of  ways, 
-lution  of  the  sugar,  containing  alcohol,  may  be  intro- 
duced into  the  bottles  and  allowed  to  crvstallise,  the 
mother-liquor    being    afterwards    drained    off    and    the 


bottles  tilled  with  the  beverage  in  which  some  of  the  sugar 
used  for  crystallisation  has  already  been  dissolved,  A 
salt  and  an  n  id  such  as  sodium  bicarbonate  and  tart  aril 
acid  may  lie  ail. I'd,  in  addition  to  the  sugar,  sodium 
tartrate  otyatalliaing  out  with  the  sugar,  The  orystal- 
forming  substances  may  I"-  added  in  the  form  of  a  powdei 
to  the  pure  b  range.  A  solution  in  dilated  alcohol  of  the 
sugar,  together  with  aromatiaing,  oolooring,  and  impro\ 
substances,  and  alcohol  sufficient  for  preservation  may  In- 
formed and  simply  added  to  spirit  and  water  to  produce 
a  frosted  liqueur.  Tho  methods  described  may  be  applied 
to  hair-washes  and  other  toilet  preparations. — E.  W.  L. 

Apparatus  applicable  for  use  in  the  manufacture  of  soap, 
soap  powders,  cocoa,  chocolate,  etc.  Eng.  Pat.  4654. 
See  XII. 
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New  sewage  process  adopted  by  the  Dublin  Corporation 
(Dickson  treatment).  Presidential  Address,  J.  I).  Watson. 
Inst.  Roy.  Sanitarv  Eng.,  Jan.  7,  1914.  (See 
also  Dickson,  Eng.  Pat.  25,108,  Oct.  28,  1910  ;  this 
J.,  1911,  504. 
The  principle  of  the  Dickson  process  to  be  shortly  applied 
to  the  Dublin  sewage,  is  founded  on  tho  fact  that  the 
addition  of  a  small  quantity  of  yeast  to  sewage  causes  the 
sludge  to  rise  to  the  surface,  leaving  a  very  tolerably- 
clear  effluent  beneath  :  th"  best  results  are  obtained  at  a 
temperature  of  95°  F.  (35°  C).  Crude  Dublin  sludge 
contains  9 — 11  per  cent,  of  solids  and  89-91  per  cent,  of 
water  ;  after  fermenting  with  yeast  and  drawing  off  the 
effluent,  the  content  of  solids  is  18-22  per  cent.,  so  that  the 
cost  of  drying  is  cut  down  to  one-half.  Further,  there  is 
no  loss  of  nitrogen,  both  the  dried  raw  sludge  and  the 
dried  treated  sludge  containing  about  3  per  cent,  of  that 
element.  The  city  sludge,  in  the  new  process,  passes 
direct  into  a  mixing  tank,  where  it  is  treated  with  about 
i  per  cent,  of  yeast  and  about  3  per  cent,  of  already 
r"  fermented "  sludge,  and  the  whole  is  heated  to 
90°_ioo°  F.  (32°— 38°  C).  From  the  mixer  the  material 
runs  into  a  series  of  eight  parallel  troughs  made  of  concrete. 
Each  trough  measures  about  50x4x21  ft.,  and  has 
a  capacity  of  20  tons,  so  that  the  capacity  of  the  whole 
is  equal  "to  one  day's  output  of  city  sludge.  Below 
the  troughs  are  an  equal  number  of  hot-air  ducts  of  the 
same  material,  and  in  this  wav  the  temperature  is  main- 
tained at  about  90°— 95°  F.  (32°— 35°  C).  In  less  than 
24  hours  the  suspended  solids  are  floating  on  the  surface. 
but  are  sufficiently  mobile  to  be  run  off  through  sluice- 
valves  into  a  receiver-trough.  In  this  receiver-trough  the 
sludge  mav  be  mixed  with  phosphates  and  kainite. 
The  sludge*  effluent,  containing  about  six  parts  of  solids 
per  1,000,  is  run  out  through  a  siphon  pipe,  perforated 
in  such  a  manner  that  no  clogging  takes  place.  The 
separated  sludge,  containing  about  80  per  cent,  of  water, 
is  next  pumped  to  the  top  of  the  "  dryer,"  in  which  it  is 
pulverised  and  completely  desiccated.  This  apparatus 
consists  of  a  laree,  vertical,  cylindrical  tower  provided 
with  a  number  of  perforated  platforms,  which  are  alter  - 
natelv  fix.d  and  rotating.  The  under-side  of  each  plat- 
form "is  provided  with  a  rake  which  scrapes  the  material 
on  to  the  platform  below.  A  blast  of  hot  air  is  blown 
through  this  tower  from  the  bottom  upwards  by  means 
of  a  large  fan.  The  temperature  at  the  base  is  400  r . 
(204°  C  j  and  the  waste  heat  issuing  from  the  top  is  utilised 
for  maintaining  the  temperature  of  the  mixing  tank  and  the 
air-ducts  beneath  the  fermenting  troughs  :  the  waste  gases 
pass  back  into  the  furnace.  By  drying  at  this  low 
temperature  practicaUv  no  organic  matter  is  lost.  A  final 
pulverisation  in  a  small  air-disintegrator  completes  the 
process  The  entire  plant,  which  occupies  less  than  one 
acre  of  ground,  works  automatically  and  continuously, 
and  does  not  require  more  than  one  engineer  and  four 
labourers  to  each  shift.     The  horse-power  for  all  operations 
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is  50  and,  except  for  a  slight  odour  in  the  trough-house 
the  process  is  neither  unpleasant  nor  unhealthy.  The 
dried  and  powdered  sludge  contains  3  per  cent,  of  nitrogen 
and  60  per  cent,  of  organic  matter,  and  the  greater  part 
of  the  former  is  in  a  state  immediately  available  for 
plant  life.  The  presence  of  so  much  organic  matter 
greatly  enhances  its  value  and  makes  it  superior  to  purely 
artificial  fertilisers.  By  the  addition  of  phosphates 
and  kainite,  a  complete  manure  containing  15  per  cent, 
of  soluble  phosphate,  2J  per  cent,  of  potash,  and  nearly 
2  per  cent,  of  nitrogen  has  been  prepared  and  marketed. 
The  great  defect  of  most  sewage  effluents  and  also  of  waste 
liquors  from  manufacturing  processes,  is,  that  they  are 
deficient  in  dissolved  oxygen,  and  consequently  when  they 
pass  into  rivers  and  streams  fish  life  is  threatened  if  not 
extinguished,  and  the  door  is  opened  to  the  multiplication 
of  virulent  anaerobic  microbes.  A  long  series  of  tests 
has  shown  that  such  effluents  may  be  completely  aerated 
and  deodorised,  and  nearly  all  the  suspended  matter 
contained  in  them  eliminated  by  a  "  hydro-extractor," 
a  centrifugal  machine,  similar  to  those  in  use  in  sugar 
refineries,  in  which  the  cage  or  basket  is  provided  with 
a  layer  of  sand  or  other  filtering  material  through  which 
the  effluent  has  to  pass.  A  simple  mechanical  contrivance 
allows  of  the  removal  of  any  desired  amount  of  sand 
without  interrupting  the  motion,  and  fresh  sand  intro- 
duced into  the  effluent,  forms  a  clean  new  surface  for 
filtration.  The  "  hydro  "  occupies  only  six  square  yards 
and  is  calculated  to  filter  10,000  gallons  per  hour.  This 
system  has  been  found  to  be  equally  effective  for  treating 
the  effluent  from  the  Dickson  process  and  from  that  of 
crude  Dublin  sewage.  Experiments  made  in  September, 
1913,  with  Dublin  effluent  showed  that  the  total 
solids  were  diminished  by  10 — 11  per  cent,  after  passing 
through  the  "  hydro  "  and  that  the  dissolved  oxygen 
was  raised  from  practically  nil  to  99-2  per  cent,  of  the  total 
possible.  The  treated  effluent  had  no  injurious  effect 
on  fish-life. 

Assuming  the  average  sewage  output  to  be  25  gallons  per 
head  per  day,  the  cost  of  a  complete  plant  for  a  town  of 
150,000  inhabitants  would  be  approximately  £125,000,  and 
the  annual  charges  (including  operating)  would  be  much 
more  than  covered  by  the  sale  of  the  fertiliser,  for  which 
there  is  a  ready  market.  If  the  process  could  be  worked 
in  conjunction  with  a  refuse  destructor  the  cost  of  treat- 
ment would  naturally  be  greatly  reduced.  The  cost  of 
production  of  the  dried  sludge  in  Dublin  is  25s.  per  ton, 
inclusive  of  fuel  (15s.),  labour,  power,  and  all  other  charges 
except  those  of  capital  and  administration.  Its  market 
value  is  at  least  50s.  per  ton.  The  application  to  creamery 
effluents  is  now  an  accomplished  fact.  The  Solohead 
Co-operative  Dairy  Society,  near  Limerick  Junction, 
Tipperary,  is  working  the  system  in  conjunction  with 
small  precipitation  tanks  with  signal  success.  The  waste 
matter  from  such  creameries,  when  mixed  with  phosphate, 
makes  a  high-grade  fertiliser  containing  44-4  per  cent, 
phosphates  (43  per  cent,  soluble)  and  0-42  per  cent,  of 
nitrogen. 


Calcium    carbonate  ;     Solubility    of  — and    its    bearing 

on  certain  processes  for  the  treatment  of  ivater  supplies. 
W.  T.  Burgess.  Inst.  Water  Engineers,  Dec.  13,  1913. 
13  pages. 
The  lime  softening  process  does  not  remove  the  whole 
of  the  calcium  carbonate  from  water.  Water  free 
from  dissolved  carbon  dioxide  dissolves  calcium  carbonate 
to  the  extent  of  1-5  parts  per  100,000.  The  complete 
separation  of  the  precipitated  calcium  carbonate  requires 
a  much  longer  time  than  is  usually  supposed  ;  even 
after  the  precipitate  has  settled,  the  clear  water  continues 
to  deposit  crystalline  calcium  carbonate  for  some  days. 
The  more  perfectly  the  water  is  softened  the  greater  the 
necessity  for  giving  it  a  long  period  for  subsidence.  When 
it  is  desired  to  use  the  water  as  soon  as  possible  after  the 
precipitate  has  settled,  it  may  be  treated  with  a  small 
quantity  of  carbon  dioxide  to  prevent  deposition  of 
calcium  carbonate  in  the  mains  (compare  Archbutt  and 
Deeley's  process  ;  this  J.,  1891,  511) ;  as  little  as  0-3  part 
of    carbon    dioxide    tier    100.000    of    water    is    sufficient. 


In  the  method  described  by  Houston  (this  J.,  1912,  508> 
for  sterilising  water  by  the  addition  of  an  excess  of  lime 
and  subsequent  removal  of  the  excess  by  carbon  dioxide 
or  sodium  bicarbonate,  it  would  be  necessary,  owing 
to  the  slow  deposition  of  the  last  portions  of  the  calcium 
carbonate,  to  take  precautions  to  prevent  the  precipitation 
of  calcium  carbonate  in  the  water  mains. — W.  P.  S. 

Water ;      Action     of on     lead     service-pipes.     J.     F. 

Liverseege  and   A.    W.    Knapp.     Public   Works,   Jan., 
1914.     (See  also  this  J.,   1913,   881.) 

The  water  contained  5'90  parts  of  total  solids  and  24 
parts  of  total  alkalinity  per  100,000  ;  it  was  allowed  to 
stand  in  pipes  attached  to  the  supply,  in  detached  6-foot 
lengths  of  pipe,  closed  with  corks,  and  in  consumers' 
pipes.  The  quantity  of  lead  dissolved  was  unaffected 
by  sand  filtration,  increased  by  addition  of  carbon  dioxide, 
and  usually  diminished  by  a  rise  in  alkalinity  ;  it  increased 
with  time  of  contact  up  to  44  weeks,  and  decreased, 
for  daily  periods  of  contact  of  17  hours,  up  to  seven  months, 
except  in  corked  pipes,  which  gave  conflicting  results. 
Maximum  protection  was  attained  most  rapidly  in  regularly 
used  pipes,  and  was  reached  in  one  year.  Pipes  which 
had  been  used  for  hard  water  were  as  sensitive  to  soft 
water  as  pipes  used  for  much  shorter  periods  with  soft 
water  only.  A  high  lead  content  was  in  one  case 
attributed  to  stray  electric  currents. — 0.  E.  M. 

Carbon  monoxide  from  blood  ;  Apparatus  for  the  extraction 

of .     M.    Nicloux.     J.     Pharm.    Chim.,    1914,    9, 

57—61. 

A  flask,  A,  of  200 — iO  c.c.  capacity,  is  closed  by  a  hollow 
ground  stopper  which  bears  a  tube,  /,  reaching  to  the 
bottom  of  the  flask,  and  is  terminated  upwards  in  the 

tube,  I'.     Both  these  tubes 
are    furnished    with    stop- 
cocks.    The  tube,  /',  ends  in 
an  enlargement,  s,  to  which 
a  shallow  funnel,  C,  can  be 
adapted  by  a  ground  joint. 
A  small  open  tube,  E,  can 
be     adapted     by    another 
ground  joint  to  the  tube,  t. 
The  neck  of  the  flask  can 
be  kept  cool  by  a  current 
of      cold      water      passing 
through  the  sleeve,  M.     The 
flask  should  be  of  200  c.c. 
capacity  when  dealing  with 
15—25  c.c.  of  blood.    For 
determining  the  quantity  of 
carbon  monoxide  in  25  c.c.  of 
blood,  25  c.c.  of  phosphoric 
acid  of  45°  Be.  (sp.  gr.  1-453) 
and    40   c.c.    of  water  are 
introduced   into   the  flask. 
Water    is    allowed  to  flow 
round  the  neck  of  the  flaek, 
the  tube,  (,  filled  with  dis- 
tilled water,  the  stopcock, 
R,  closed  and  R'  left  open 
The    flask   is    put   into  a 
calcium    chloride    bath  at 
110°  C.  and  exhausted  by 
means  of  a  water  pump.    The  enlarged  portion  of  the  tube,  f, 
isthen  filled  with  water.     The  tube,  E,  containing  the  blood 
is  put  into  position.     The  blood  is  allowed  to  flow  slowly 
into  the  flask  and  washed  in  with  water.     A  quantity  of 
foam  is  produced,  which  rapidly  subsides  except  in  the 
neck  of  the  flask.     It  is  removed  by  filling  the  funnel,  C, 
with  hot  water,  lifting  the  flask  out  of  the  calcium  chloride 
bath  and  opening  the  tap  R',  so  as  to  admit  water  but  not 
air.     When  the  neck  has  been  cleared  in  this  way,  the 
heating    is    continued    for    10 — 15    mins.     The-  flask    i 
removed  from  the  bath  and  hot  water  allowed  to  flou 
in  from  the  tube,  E,  till  the  contents  are  at  atmosphen' 
pressure.     The    gas    is    then    transferred    to    a    suits'"1 
tube  inverted  over  the  enlargement,  s,  in  the  funnel,  l 
The  results  agree  with    those    obtained    by    means  of  < 
mercury  pump. — F.  Shdn. 
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mipAur  Iind    arsenate     spray     mixture;     Chtmical 
..//i  W.    K.    Rath.    oil.    Paint    ami 

Drug  Rop.,   Deo.  27,   [913. 

I. km.   arsenate    (Pb    64-23,     total     As,0,   26-47,    water- 
soluble   A    0     "ii   per  cent.)  via-  mixed  with    s    I 

-  of  lime  sulphur  solution  (I  "f  lime  sulphur  concen- 
1-291  to  in  "I  water)  and  after  several 
boors,  with  frequent  stirring,  the  insoluble  residue  was 
oolleoted,  washed,  and  dried  al  40  C.  It  oontained: 
Pb  16-82,  total  S  22-51,  free  S  19  ll.  Ca  5-08,  As,0,  9"09 
par  cent.,  and  no  sulphide,  Bulphite  or  sulphate,  but 
a  small  quantity  of  tniosulphate ;  and  possibly  Borne 
of  the  load  was  present  as  thioarsenate  for  on  add 
several  drops  of  concentrated  lime-sulphur  solution  to  a 
small  quantity  of  lead  arsenate  suspended  in  water, 
the  same  colour  change  (reddish-yellow  through  brown 
to  nearly  black)  was  observed  as  is  produced  when  lead 
thioarsenate  is  precipitated  by  the  interaction  of  lead 
acetate  and  sodium  thioarsenate.  The  effect  on  the 
composition  of  the  lime-sulphur  solution  of  mixing  with 
bad  arsenate  was  found  to  he  diminution  in  the  content 
of  sulphide  and  calcium  and  increase  in  that  of  thiosulphate 
and  sulphate  (including  sulphite).  This  increase  of 
thiosulphate  and  sulphite  would  account  for  the  increased 
fungicidal  value  of  lime  sulphur  when  mixed  with  lead 
arsenate,  if  Haywood's  view  (this  J.,  1911,  41)  that  the 
fungicidal  action  is  due  to  the  presence  of  thiosulphate 
and  sulphite  be  correct.     (See  also  this  J.,  1010,  837,  9157.) 

— A.S. 

Patents. 

Insecticide.  ('.  Ellis,  Larchmont,  N.Y.,  Assignor  to 
Chadeloid  Chemical  Co.,  New  York.  U.S.  Pat.  1.US2.507. 
Dec.  30,  1913. 

\s  emulsion  composed  of  wax  dissolved  in  a  highly  volatile 
and  almost  insoluble  organic  liquid,  and  an  aqueous 
ttion  of  an  inorganic  salt  having  powerful  insecticidal 
properties  to  which  a  "thickener"  may  be  added  to 
impart  consistence.  A  solution  of  paraffin  in  carbon 
bisulphide,  emulsified  with  an  equal  volume  of  mercuric 
chloride  solution  thickened  with  Irish  moss,  is  mentioned. 

— F.   Sodn. 

age ;      Treatment    of .     T.     K.     Irwin,     London. 

0.8.  Pat.  1,083,833,  Jan.  6,  1914. 

SasEng.  Pat.  10.237  of  1912  ;  this  J.,  1913,  1125.— T.  F.  B. 
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Quinine    and    its    derivatives;     Some    new    salts    of . 

D.   Angeloni.     Boll.  (him.   Farm.,   1913,  52,  075—685. 
Obm  Zentr..  1914.  1,  154—155. 

Pkeumjnary  experiments  showed  that  1000  c.c.  of  ether 

dissolve  -us.     of    acetylsalicylic    acid      (aspirin). 

8-6     grms.     of     anhydromethylenecitryldisalicylic     acid 

(novaspirin ).  4-0 grms.  of  succinyldisalicylic acid  (diaspirin), 

nas.   of  salicylsalicylic    acid  (diplosal),   33-3  grms. 

punine    (quinine    ethylcarbonate),    20    grms.    of 

juinine    (quinine    carbonic    ester),    2-5    grms.      of 

mloqumine    (quinine    salicylic    ester),    and    20    grms.    of 

quinapheninc    (the   phenetidide   of   quininecarbonic   acid. 

CAp.C,H4.NH.CO.CtoH„NsO.)      respectively.  The 

-  of  quinine  and  its  derivatives  with  salicylic 

acid   and    its   derivatives   were    prepared,    except    where 

otherwise   stated,    by    mixing   ethereal   solutions   of   the 

components.     Basic    quinapheninc     salicylate,      m.     pt. 

'-•>" — 126°  C.   after   crystallisation    from   a    mixture    of 

»k-ohol  and  a  little  ether:  it  was  slightly  soluble  in  water 

;ind  was  decomposed   even   by   very  dilute  hydrochloric 

;   neutral  salt  of  cuquinine  and  novaspirin.  crystalline 

»wder,  m.  pt.  95°  C.  ;    neutral   salt  of  saloquiiiine  and 

lovaspirin,   m.   pt.  116°C.  j    neutral  salt  of  quinapheninc 

nd   novaspirin.    crystals,    m.    pt.    118° — 120°  C.  ;     basic 


-dt  of  quinine  and  diaspirin,  verj   Bne  needles,  m.  pt. 
I- i   C.j    neutral  sail   <>i  quinine  and  diaspfrin;    it    ww 
u\  to  use  exo      of  dis  pii  in,  other*  iso  ■  mi]  I 

of    the    neutral    and    basic    Hilt       resulted  j     neutral    salt    of 

quinaphenine  and  dis  pirin,   m.   pt.    116   I  salt 

of  quinine  and  diplosal,  crystals,  m.  pt.  105°  C;  basic 
tall  <>f  quinaphenine  and  diplosal,  m.  pt.  86  0.  Neutral 
quinine  salicylate  was  obtaii  ing  aqueotu  soluti 

■  >f  quinine  bisulphite  .iii.l  sodium  salicylate.  It  was  a 
yellowish  powder,  which  melted  below  100  C,  with 
decomposition,  and  was  converted  into  the  basic  Bait 
(m.  pt.  1  75  C.)  b\  treatment  wit  li  el  her  or  alcohol.  The 
ba  ic  salt  of  euquinine  and  novaspirin,  pentagonal  pi 
m.  pt.  178°  t'..  and  the  neutral  tall  of  aristoquinine 
and  novaspirin.  in.  pt.  89° — 90°  ('..  were  obtained  by  mixing 
alcoholic  solutions  of  the  components. — A.  S. 

Peru  balsam  ;    Artificial  and  genuine .     K.  Dicterich. 

Ber.  dents.  Pharm.  Gee.,  1913.  23.  022—057. 

8AMPLE9  of  genuine  Peru  balsam  gave  the  following 
values:— Sp.  gr.  at  15°  C,  1-160;  arid  value.  7402 — 
76-92  :  sapon.  value,  214-34 — 24307  :  iodine  value, 
22-07 — 25-87  ;  cinnamcin,  50-50 — 77-56  per  cent.  ;  sapon. 
value  of  cinnamein,  25301  ;  iodine  value  of  cinnamein, 
7-48 — 7-91  ;  resin  esters,  24-95  per  cent.  ;  andinsol.  in  ether. 
2-45 — 4-38  per  cent.  Artificial  and  "synthetic"  balsams 
gave  results  differing,  as  a  whole,  considerably  from  the 
recorded  limits,  although  individual  values  were  fre- 
quently normal.  Of  the  tests  for  the  identification,  etc., 
of  Peru  balsam  only  the  following  were  found  distinctive  : — 
Hager's  petroleum  spirit  test ;  determination  of  the 
solubility  in  alcohol,  chloroform,  chloral  hydrate  and 
carbon  bisulphide  :  the  nitric  acid  test  ;  the  zone  reactions 
(see  this  J.,  1908,  468),  and  the  qualitative  tests  of  the 
Swi-s  Pharmacopoeia.  A  new  colour  reaction  of  genuine 
Peru  balsam  is  described  : — One  drop  of  the  sample  is 
shaken  with  5  CO.  of  petroleum  spirit,  and  about  half  of 
the  liquid  poured  otT.  The  remainder  is  mixed  with 
5  c.c.  of  ether,  and  shaken  with  a  few  drops  (10  to  15) 
of  sulphuric  acid,  added  drop  by  drop,  when  genuine  Peru 
balsam  gives  a  violet  to  blue  colouration,  whilst  artiiicial 
products  give  quite  different  colourations.  Tliis  reaction 
is  due  to  the  cinnamein  of  the  balsam.  As  supplementary 
te-ts  Halphen's  bromine  reaction,  the  behaviour  towards 
alkalis  and  ammonia,  determination  of  resin  esters,  and 
substances  insoluble  in  ether,  the  behaviour  of  the  balsam 
on  exposure  to  air.  and  sublimation  and  distillation  tests 
mav  be  applied.  (See  also  this  J.,  1897,  829  ;  1898,  267, 
806;  1899,  53.)— C.  A.M. 

Cineol  [eucalyptol] ;  Addition  compounds  oj .  Con- 
tribution to  the  knowledge  of  oxonium  salts.  I.  Bellucei 
and  L.  Grassi.  Gaz.  chim.  ital.,  1913,  43,  II.,  712— 
735. 
The  behaviour  of  cineol  with  a  number  of  aromatic  com 
pounds  was  studied  by  the  method  of  thermal  analysis. 
The  results  indicated  that  1  mol.  of  cineol  combined  with 
1  mol.  of  each  of  the  following  substances  to  form  definite 
compounds,  the  melting  points  of  which  are  given  in 
brackets  :  phenol  (S:  C.j.  o-naphthol  (75°  C),  ,9-naphthol 
(48°  C).  o-cresol  (50°  C.j,  m-cresol  (— 5°C),  p-cresol 
(1-5°  C),  pyrocatechol  (39  ('.  I.  resorcinol  (89°  C).  guaiacol 
(5° C),  methyl  salicylate  (  —  15  C.),  thymol  (4-5- C):  in 
the  case  of  quinol,  2  mols.  of  cineol  combined  with  1  mol. 
of  quinol.  the  compound  melting  at  106-5°  C.  Negative 
results  were  obtained  with  o-.  m-.  and  y-nitrophenol.  o- 
and  m-aminophenol.  o-  and  m -hydroxybenzoic  acid,  and 
phenyl  and  naphthyl  salicylates.  AYithp-hydroxybenzoie 
acid  "a  compound  appeared  to  be  formed  which  decom- 
posed before  melting. — A.  S. 

The.  Japanese  mint  industry.     Chem.  and  Drugg.,  Jan.  31. 

1914.  214. 
The  bulk  of  the  mint  grown  in  Japan  is  cultivated  on  the 
sides  of  the  hills,  but  that  grown  on  low-lying  ground, 
which  can  he  alternately  used  for  rice,  is  the  richest  in 
menthol.  Although  mirt  is  grown  in  various  parts  of 
Japan,  the  best  oil  is  produced  in  Okayama  and  Hiroshima 
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Prefectures,  where  three  crops  are  obtained — viz. ,  in  May, 
June,  and  August.  The  first  crop  yields  on  distillation 
an  oil  containing  about  47  per  cent,  of  menthol,  the  second 
about  53  per  cent.,  and  the  third  about  60  per  cent.  In 
Yamagata  Prefecture  two  crops  are  obtained,  and  in  the 
Hokkaido  only  one,  but  the  acreage  planted  in  Hokkaido 
is  far  larger  than  that  in  the  other  districts,  so  that 
even  though  Hokkaido  oil  contains  only  about  45  per 
cent,  of  crystals  and  there  is  only  one  crop,  more  than 
half  the  menthol  comes  from  that  province.  The  process 
of  distilling  the  oil  is  the  same  throughout  the  different 
producing  districts.  It  lasts  four  hours,  and  82  lb.  of 
dried  herb  of  the  first  crop  should  produce  14  oz., 
of  the  second  crop  24  oz.,  and  of  the  third  crop  21  oz.  of 
oil,  the  figures  depending  on  the  quality  of  the  herb  and 
the  extent  to  which  it  is  dried.  The  second  crop  is  the 
most  plentiful — a  field,  for  instance,  which  will  produce 
300  lb.  of  herb  for  its  first  crop  will  give  800  lb.  for  the 
second,  and  600  lb.  for  the  third.  Roughly  speaking,  one 
acre  produces  5000  lb.  of  dried  herb,  which  should  produce 
80  lb.  of  crude  oil.  The  oil  having  been  distilled,  is  sold 
to  the  large  refiners.  In  the  Okujoto,  Bingo,  and  a  few 
other  districts  there  are  "  Peppermint  Guilds,"'  which 
examine  the  oil  and  give  a  certificate  as  to  its  weight  and 
purity,  but  from  many  districts  the  refiner  has  to  take  his 
chance.  When  the  oil  has  been  dementholised  in  Yoko- 
hama or  Kobe,  as  the  case  may  be,  the  menthol  and  oil 
are  put  separately  in  tins  of  5  lb.  each,  twelve  in  a  case, 
and  are  ready  for  export.  The  oil  is  of  an  inferior 
character  as  compared  with  English  and  American 
peppermint,  but  it  enters  into  cheap  confectionery  to  a 
large  extent,  and  competes  with  the  better -class  oils. 

Camphor ;      Yield    of    oil    from    Tansui tree.     U.S. 

Consular  Reports,  Oil,  Paint  and  Drug  Reporter,  Jan. 

5,  1914. 
It  is  stated  that  Tansui,  an  island  just  north  of  the  Philip- 
pines, seems  specially  a  field  for  the  production  of  the 
camphor  tree.  Two  kinds  of  oil  are  specially  mentioned  in 
this  report  as  being  products  of  the  Island  of  Tansui  ; 
one,  the  chong-guh  oil,  is  an  essential  oil  with  a  sweet 
aromatic  odour,  and  the  other  is  yu-chin  oil,  produced 
from  a  tree  growing  in  Southern  Tansui,  closely  related 
in  properties  to  the  camphor  tree,  but  which  fails  to  yield 
camphor. 

According  to  a  statement  by  a  member  of  the  Kosempo 
camphor  distillery,  the  comparative  output  of  camphor 
and  the  oil  is  in  the  proportion  of  25  to  75,  indicating 
that  an  enormous  amount  of  oil  is  producible.  In 
Banshoryo,  Shinkoko,  Naiboryu,  and  Dateku,  noted  for 
the  rich  growth  of  the  real  yu-chin  tree,  the  yield  of  camphor 
is  not  over  10  per  cent,  of  the  oil  produced. 


Ketones ;  Comparative  value  of  catalysers  in  the  preparation 

of .     J.  B.  Senderens.     Bull.  Soc.  Chim.,  1914,  15, 

84—89. 
In  view  of  the  work  of  other  investigators  (see  this  J., 
1913,  806)  the  author  draws  attention  to  his  previously 
recorded  experiments  on  the  action  of  catalvsts  in  the 
preparation  of  ketones  (see  this  J.,  1909,  489  ;  1912,  660  ; 
1913,  767).  There  is  no  doubt  that  the  activity  of  the 
various  oxides  varies  in  so  far  that  they  behave  differently 
when  used  with  alcohols  or  organic  acids  respectively  for 
the  preparation  of  ketones. — W.  P.  S. 

Succinic  and  malic  acids  ;    A  reaction  of .     W.  O.  de 

Coninck.     Bull.  Soc.  Chim.,  1914,  15,  93—94. 

When  a  concentrated  solution  of  succinic  acid  is  added  to 
a  few  grms.  of  calcium  salicylate  moistened  with  a  small 
quantity  of  water  and  the  mixture  is  heated  gently,  a 
red  colouration  develops  gradually ;  this  colouration  is 
stable  for  many  hours  even  when  exposed  to  sunlight. 
Under  similar  conditions,  mafic  acid  also  yields  a  red 
colouration,  but  the  colour  fades  after  a  few  hours  and  the 
solution  is  then  coloured  yellowish-brown  ;  the  colouration 
also  disappears  gradually  when  the  mixture  is  boiled. 

— W.  P.  s. 


Chlorohydrocarbons  ;     Properties    of    some and    their 

use  in  chemical  analysis.     L.  Go  wing -Scopes.     Analyst, 
1914,  39,  4—20. 

The  author  has  made  a  study  of  the  series  of  chlorohydro- 
earbop  solvents  ranging  from  cw-diehloroethylene,  boiling 
at  48-8°  C.  to  hexachloroethane,  boiling  at  185-5°  C, 
chloroform  and  carbon  tetrachloride  being  included  foi 
purposes  of  comparison.  Physical  constants  have  been 
established,  including  boiling  and  freezing  points,  density, 
coefficient  of  expansion,  heat  of  vaporisation,  retractive 
index,  viscosity  at  various  temperatures,  specific  heat. 
For  purifying  these  solvents  the  liquid  is  shaken  vigour- 
ously  with  a  strong  solution  of  ammoniacal  silver  nitrate, 
washed  free  from  ammonia,  dehydrated  over  lime  for  12 
hours  and  distilled,  the  distillate  being  agair  fractionated 
from  phosphorus  pentoxide.  The  boiling  points  of 
binary  and  ternary  mixtures  with  water  and  alcohol  have 
been  determined  for  certain  members  of  the  series.  The 
action  of  the  more  important  members  of  the  series  at 
their  boiling  points  upon  a  number  of  common  metals  is 
tabulated.  It  would  appear  that  nearly  all  are  attacked 
to  some  extent  in  presence  of  water.  Aluminium  has  a 
vigorous  action  upon  the  chloroethaneB  and  is  practically 
resistant  to  the  chloroethylenes.  The  solubility  of  certain 
inorganic  substances  in  the  chlorohydrocarbons  has  been 
studied  ;  tetra-  and  pentachloroethanes  are  excellent 
solvents  of  sulphur.  Tables  are  given  indicating  the 
solvent  action  of  the  various  liquids  upon  248  organic- 
substances  and  45  dyestuffs,  and  the  possibility  of  separa- 
tions in  certain  cases  is  discussed.  As  general  rules  it  is 
stated  that  if  a  compound  contains  only  one  hydroxyl 
group  it  is  generally  soluble,  whilst  if  it  contains  two  or  more 
hydroxyl  or  carboxyl  groups  or  one  of  each,  it  is  more  or 
less  insoluble.  Ortho-compounds  are  generally  more 
soluble  than  meta-  or  para-compounds.  The  solubility  of 
a  compound  generally  decreases  as  the  chlorine  content 
of  the  solvent  increases.  An  accumulation  of  nitro  groups 
tends  to  decrease  solubility.  Certain  uses  of  the  chloro- 
hydrocarbons as  solvents  in  chemical  analysis  are  discussed 
and  the  chemical  reactions  and  tests  for  various  members 
of  the  series  described.  Aluminium  trichloride  reacts 
only  with  the  chloroethanes  and  tetrachloroethylene  to 
form  double  compounds.  Pentachloroethane  reacts  in  a 
characteristic  manner  with  phenylhydrazine,  forming  a 
solid  compound  with  evolution  of  gas. — J.  F.  B. 

Ether  for  narcosis.     J.   Herzog.     Apoth.-Zeit.,   1914,'  29, 
68—69. 

When  ether  is  left  in  contact  with  ordinary  cork  it  dis 
solves  substances  from  the  cork  which  give  a  yellow  to 
yellowish  golden  colour  when  tested  with  potassium 
hydroxide,  thus  rendering  the  ether  incapable  of  satisfying 
the  tests  of  the  German  Pharmacopoeia. — F.  Shds. 

Ethyl  iodide  and  ethyl  alcohol ;  Relation  between  the  boilint/ 

point  and  composition  of  mixture*  of  .     S.   C.  Jana 

and  J.   N.   S.  Gupta.     J.  Amer.  Chem.  Soc,  1914,  36, 
115—118. 

The  boiling  points,  at  atmospheric  pressure,  of  mixtures 
of  ethyl  iodide  and  ethyl  alcohol  were  as  follows  : — 


Percentage  of 

B.  pt., 

Percentage  of 

B.pt., 

ethyl  iodide 

•c. 

ethyl  iodide. 

°C. 

26-69 

70-2 

78-36 

61-9 

35-69 

68-8 

84-87 

61-4 

41-38 

67-0 

88-35 

814 

52-86 

64-8 

90-5 

61 -5 

57-28 

64-0 

94-50 

«2-» 

62-70 

63-3 

97-63 

64-0 

69-42 

62-2 

A  mixture  of  87  per  cent,  of  ethyl  iodide  and  13  of  eth; 
alcohol  distilled  as  a  homogeneous  substance  at  61-2°  ( 

—AS. 

Iodine   tincture ;     Permanent  — — .     Courtot.     J.    Pharr 
Chim.,  1914,  9,  69—71. 

100  grms.  of  iodine,  and  36  grms.  of  sodium  iodide, 
40  grms.  of  potassium  iodide,  are  made  up  to  106ft  grn 
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in  strong  alcohol.  Tho  use  of  smaller  proportions  of 
iixlino,  or  floating  during  the  solution,  tends  to  produce 
»  tincture  which  develops  livdriodie  acid  on  keeping. 

— F.  Shdn. 

Patents. 

ALlshydes ;     Method    of  producing    condensation    product* 

of .     E.    C.    K.    Marks.    London.     From    E.    I.    du 

Pont  de  Nemours  Powder  Co.,  Wilmington,  U.S.A. 
Eng.  Pat.  22,621,  Oct.  4,   1912. 

See  Ft.  Pat.  449,604  of  1912  ;  this  J.,  1913,  507.— T.  F.  B. 

Products  Jor    medical,    surgical,    and    hygienic   purposes  ; 

Manufacture   of .     F.    R.    von    Walthcr,    Dresden, 

Saxony,  and  W.  Dederich,  London.  Eng.  Pat.  27,733. 
Dec.  2,  1912. 

Sss  Ft.  Pat.  451,446  of  1912  ;  this  J.,  1913,  672.— T.  F.  B. 

• 
Bismethylaminotetraminoarse  nobenzene  ;      Manufacture    of 

a and  of  an  intermediate  product.     A.  G.  Bloxam, 

London.  From  C.  F.  Boehringer  und  Sohne,  Mann- 
heim-Waldhof,  Germany.  Eng.  Pat.  996,  Jan.  13, 
1913.. 

See  U.S.  Pats.  1,075,279  and  1,081,079  of  1913;  this  J., 
1913,  1128;  1914,  41.— T.  F.  B. 

Hemnitrodiphenylsulphide  ;       Manufacture  of .        H. 

Wade,  London.  From  C.  Hartmann,  Schlebusch, 
Germany.     Eng.  Pat.  18,353,  Aug.  12,  1913. 

Sn  Ft.  Pat.  460,571  of  1913  ;  this  J.,  1914,  44.— T.  F.  B. 

Tatty     acid     containing     arsenic;      High-molecular . 

Pharmaceutical  compound.  E.  Fischer,  Berlin,  Assignor 
to  Farbonfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germanv.  U.S.  Pats.  1,082,509  and  1,082,510,  Dec.  30, 
1913. 

S«l  Eng.  Pat.  18,732  of  1912  ;  this  J.,  1913,  109.— T.  F.  B. 

Oxycarboxydiarylcarbinols  ;  Manufacture  of- — — .  M. 
Wetter,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,082,574,  Dec.  30, 
1913. 

StlGer.  Pat.  254,122  of  1911  ;  this  J.,  1913,  189.— T.  F.  B. 

Pharmaceutical  compounds  [esters  of  2-piperonylquinoline- 
i-mrbozylic  acid].  A.  Thiele,  Assignor  to  C'hem.  Fabr. 
auf  Action,  vorm.  E.  Schering,  Berlin.  U.S.  Pat. 
1.082,780,  Dec.  30,  1913. 

S«  Ft.  Pat.  459,180  of  1913  ;  this  J.,  1913,  1128.— T.  F.  B. 

Isoprene ;     Producing .        F.       Webel,       Mannheim, 

Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafon  on  Rhine,  Germany.  U.S.  Pats.  1,083,164  and 
1.083,165,  Dec.  30,   1913. 

Sis  Fr.  Pat.  440,130  of  1912  and  Addition  thereto;  this 
•T..  1912,  735;   1913,  884.— T.  F.  B. 

Production  of  beverages,  perfumes,  and  the  like.     Eng.  Pat. 
20,061.     See  XIXa. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Sulphite  -quinol  solutions  ;  Oxidation  and  protection  of . 

J.  Pinnow.     Z.  wiss.  Phot.,  1913,  13,  41 — 45.     Chem. 
Zentr.,  1914.  1,  102. 

Tub  stability  of  the  sulphite-quinol  developer  is  stated  to 
be  increased  about  four-fold  by  the  addition  of  a  small 

luantity  of  acetic  acid  (005  grm.-mol.  per  litre).      (See 

lso  this  J.,  1913,  214,  451.)— A.  S. 


I'ATKNT. 

Development    of  photographic,    images.     W.     H.    Caldwell, 
Inverness.      U.S.   Pat.    1,082,622,  Dec.  30,   1913. 

See  Eng.  Pat.  14,744  of  1911  ;  this  J.,  1912,  747.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Patents. 

Gunpowder  and  process  of  making  the  same.  C.  D.  Mc- 
Dowell, Pontiac,  Mich.  U.S.  Pat.  1,083,371,  Jan.  6, 
1914. 

Seven  oz.  of  granulated  sugar  are  dissolved  in  a  boiling 
solution  of  glycerin  (1  drachm)  in  water  (2  drachms). 
While  tho  mass  is  heated,  but  below  the  boiling  point, 
8  oz.  of  potassium  chlorate  are  stirred  in  until  dissolved, 
and  the  final  product  is  granulated  by  passing  through 
a  sieve. — T.  St. 

Nitrocellulose  ;  Process  for  the  production  of .  Verein. 

Kunstseidefabriken     A.-G.,     Kelsterbach     on  Maine, 

Germany.  Eng.  Pat.  5553,  March  5,  1913.  Under 
Int.  Conv.,  March  5,  1912. 

See  Ft.  Pat.  455,011  of  1913  ;  this  J.,  1913,  886.— T.  F.  B. 

Explosives  for  filling  projectiles,  mines,  torpedoes,  primers, 

detonators,  and  the  like  ;   Use  of .    H.  Wade,  London. 

From  C.  Hartmann,  Schlebusch,  Germany.  Eng.  Pat. 
18,354,  Aug.  12,  1913. 

See  Fr.  Pat.  460,571  of  1913 ;  this  J.,  1914,  44.— T.  F.  B. 


XXin.— ANALYTICAL  PROCESSES. 

Thermo-regulator  ;  An  electrical  contact  vapour-pressure 

A.  L.  Feild.     J.  Amer.  Chem.  Soc,  1914,  36,  72—76. 


of 


■  •  -CO. 


PeUre 


Pt  Mr*. 


The  thermoregulator  described  was  devised  for  the 
purpose  of  keeping  constant  at  30°  C.  the  temperature 
"  water-bath  of  350  litres  capacity,  heated  by  means 
of  carbon  filament  electric  incan- 
descence lamps,  supplied  with 
current  by  two  dry  batteries,  the 
thermoregulator  and  a  150-ohm 
relay  being  interposed  in  the  cir- 
cuit. The  regulator  (see  fig.)  con- 
sists of  a  U-tube  provided  with  a 
three-way  cock.  A,  and  a  tap,  B, 
for  filling.  In  the  closed  shorter 
limb  is  a  layer  of  ether  (or  other 
suitable  volatilo  liquid),  above 
which  is  ether  Tapour  mixed  with 
air ;  in  the  other  limb,  above  the 
mercury,  the  air  is  displaced  by 
dry  carbon  dioxide.  The  thermo- 
regulator (after  proper  adjustment 
of  the  mercury  level)  being  im- 
mersed in  the  bath,  if  the  tem- 
perature of  the  latter  rises  too 
high,  the  mercury  rises  in  B,  till 
it  reaches  the  upper  platinum 
contact,  whereupon  the  relay  is 
operated  and  the  heating  current  cut  off.  The  regulator 
rapidly  acquires  the  temperature  of  the  bath  and 
has    proved  sensitive   to   01°— 0-005°  C— A.  S. 

Calcium  and  magnesium  ;    Separation  of .     F.  Halla. 

Chem.-Zeit.,  1914,  38,  100. 
In  presence  of  an  excess  of  magnesium,  in  ammoniacal 
solution,  the  calcium  is  only  incompletely  precipitated 
by  ammonium  oxalate,  but  a  quantitative  precipitation  is 
obtained  in  neutral  solution  when  an  excess  of  solid 
ammonium  oxalate  is  added.  When  the  proportion  of 
magnesium  chloride  to  calcium  chloride  is  less  than  12  :  1, 
the  calcium  oxalate  is  contaminated  with  some  magnesium, 
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but  with  larger  proportions  of  magnesium  the  results 
come  within  the  limits  of  experimental  error.  The  neutral 
solution  is  treated  at  boiling  point  with  an  excess  of  solid 
ammonium  oxalate  until  the  precipitate  of  magnesium 
oxalate,  at  first  produced,  is  redissolved  and  the  residue 
of  calcium  oxalate  remains  unaltered.  The  solution  is 
allowed  to  stand  for  some  hours,  filtered  and  the  crystal- 
lised ammonium  oxalate  dissolved  by  warming  with  a  little 
water.  The  precipitate  is  washed  at  first  with  hot  water. 
then  with  cold  and  the  calcium  precipitate  after  incineration 
is  covered  with  a  little  alcohol  and  a  few  drops  of  sulphuric 
acid,  ignited  and  weighed  as  sulphate.  The  magnesium 
oxalate  dissolved  in  the  form  of  a  double  salt  is  precipitated 
according  to  Classen's  method  by  neutralising  the  filtrate 
with  acetic  acid. — J.  F.  B. 

Steam  generator  ;   A  new  [laboratory] .     J.  A.  Murray. 

Chem.  News,  1914,  109.  29—30. 

The  apparatus  is  made  of  copper.  The  boiler  (see  fig.) 
has  an  air-tight  lid.  The  bent  constant-level  tube 
prevents  irregular  boiling.  Superheated  steam  emerges 
at  ordinary  pressure  from  the  movable  tube  at  the  end 


of  the  coiled  delivery  tube  (-J  in.  between  the  folds) 
into  the  bath,  oven,  etc.  to  be  heated.  The  latter 
may  be  made  of  zinc  or  tin.  Using  a  Bunsen  burner  for 
heating  the  steam  generator,  a  bath  measuring  9x<tJx4J 
inches  was  heated  to  140°  C.  in  14  minutes. — J.  R. 

Aluminium  ;    Detection  of  traces  of .     G.    H.    Petit. 

J.  Pharm.  Chim.,  1914,  9,  66—09. 

The  hydroxides  of  iron,  chromium  and  aluminium  pre- 
cipitated in  the  usual  way  are  washed  thoroughly,  trans- 
ferred to  a  beaker  by  means  of  water,  heated  to  boiling 
with  solid  barium  hydroxide  and  filtered.  The  filtrate  is 
acidified  with  hydrochloric  acid,  boiled  and  made  alkaline 
with  ammonia  which  has  been  kept  over  barium  chloride. 
Aluminium  when  present  is  immediately  precipitated. 
Where  traces  only  of  aluminium  are  present,  the  filtrate 
obtained  after  boiling  the  precipitate  with  barium 
hydroxide  is  made  slightly  acid  with  sulphuric  acid,  con- 
centrated, filtered  and  ammonia  added  drop  by  drop 
(not  more  than  4 — 5  drops).  It  is  then  heated  just  to 
boiling  and  allowed  to  stand,  when  the  aluminium 
hydroxide  settles  down  if  present.  This  method  will 
detect  5  mgrms.  of  aluminium  in  the  presence  of  5  grms. 
of  iron. — F.  Shdn. 

Mercury;     Determination   of as    metal.     C.    Duccini. 

Gaz.   chim.   ital.,   1913,   43,   II.,   693-699. 

The  method  of  Purgotti  (Gaz.  ehim.  ital.,  1899,  26,  II., 
559;  see  also  Rimini,  this  J.,  1904,  208),  in  which  the 
mercury  salt  is  reduced  to  metal  by  hydrazine  sulphate 
in  presence  of  alkali,  and  the  liberated  nitrogen  measured, 
gives  accurate  results  if  at  least  1  grm.  of  the  mercury  salt 
be  used.  If  instead  of  measuring  thenitrogen,  the  reduced 
mercury  be  washed  by  deeantation  with  dilute  hydro- 
chloric acid  and  water,  collected  on  a  weighed  filter. 
washed  successively  with  cold  water,  9S  per  cent,  alcohol, 
and  ether,   dried  in   a  desiccator  over  calcium   chloride 


and  weighed,  accurate  results  can  be  obtained  even  with 
0-2 — 0-25  grm.  of  the  sample.  The  method  can  be  applied 
directly  to  the  chloride  and  nitrate  of  mercury  and  to 
mercury  potassium  chloride,  but  the  cyanide  must  be  first 
converted  into  the  chloride. — A.  S. 

Vanadium  ;  Volumetric  determination  of .     G.  Wegelin. 

Z.   anal.   Chem.,   1914,  53,  81—99. 

Titration  with  permanganate  after  reduction  with  sulphur, 
dioxide  gives  a  maximum  error  of  0-2  per  cent.  The  error 
caused  by  chloride  can  be  eliminated  by  adding  manganese 
sulphate.  In  presence  of  iron  the  reduction  is  effected 
with  alcohol.  The  iodometric  estimation,  involving  the 
use  of  potassium  ferrocyanide,  is  very  reliable.  The 
production  of  the  very  pure  pentoxide  from  vanadium 
oxychloride  is  described ;  but  for  ordinary  purposes  it  is 
sufficient  to  ignite  commercial  ammonium  vanadate  which 
has  been  four  times  recrystallised. — J.  R. 

Silica  :  Modification  of  the  usual  method  of  correcting , 

for    included   salts.     S.    B.    Kuzirian.     Amer.    J.    Sci., 
1914,  37,  61—64. 

The  silicious  residue,  obtained  by  evaporation  of  the 
hydrochloric  acid  solution  of  the  substance,  filtration,  and 
ignition,  is  treated  with  sulphuric  acid,  gently  ignited,  and 
weighed  again.  It  is  now  treated  with  hydrofluoric  and 
sulphuric  acids,  the  residue  ignited  to  the  same  degree  as 
before,  and  the  loss  of  weight  taken  as  silica.  The  error 
is  not  wholly  eliminated  by  this  treatment,  but  is  ia 
ordinary  cases  so  lessened  as  to  be  negligible.  A  Bunsen 
burner  is  sufficient  for  the  ignitions.  (See  also  this  J., 
1914,  44.)— J.  T.  D. 

Oxygen;     Determination    of in    organic    compounds. 

M.  C.  Boswell.  J.  Amer.  Chem.  Soc,  1914,  36,  127—132. 
The  method  previously  described  (this  J.,  1913,  383) 
having  been  found  to  give  high  results  in  the  case  of 
compounds  containing  less  than  40  per  cent,  of  oxygen, 
a  modified  method  has  been  devised  by  which  oxygen 
can  be  determined  to  within  0-3 — 1  per  cent,  and  hydrogen 
to  within  0-3  per  cent.  A  quartz  tube,  12  mm.  internal 
diam.,  and  980  mm.  long,  is  filled  for  a  length  of  570  mm. 
(starting  110  mm.  from  one  end)  with  asbestos  which  has 
been  impregnated  with  a  solution  of  about  4  grms.  of 
copper  in  nitric  acid  and  then  heated  to  convert  the  copper 
into  oxide.  The  available  oxygen  in  the  copper  oxide  ig 
determined  by  heating  in  hydrogen  for  90  mins.  and 
absorbing  the  water  vapour  produced,  and  the  reduced 
copper  is  then  re-converted  into  oxide  by  heating  in 
oxygen  for  45  mins.  after  the  glow  ceases.  A  quartz  boat 
containing  0-2  grm.  of  the  substance  is  placed  in  the 
quartz  combustion  tube  which  is  supported  in  a  com- 
bustion furnace  without  the  usual  iron  trough  and  tiles. 
After  passing  a  rapid  stream  of  nitrogen  for  20  mins.,  the 
whole  layer  of  copper  oxide  is  heated  to  the  highest  attain- 
able temperature,  the  flow  of  nitrogen  diminished  to 
about  1  bubble  per  second,  and  the  substance  heated  very 
gently  at  first,  and  later  at  the  highest  temperature  attain- 
able, after  which  the  heating  is  continued  for  20  mins. 
longer  with  a  more  rapid  flow  of  nitrogen ;  the  water 
produced  is  absorbed  by  sulphuric  acid  and  carbon  dioxide 
by  soda  lime.  After  replacing  the  absorption  apparatus 
by  another  absorption  tube  containing  sulphuric  acid,  the 
copper  oxide  is  reduced  completely  by  heating  in  hydrogen 
for  30  mins.  after  the  gas  passes  freely  from  the  combustion 
tube.  By  subtracting  the  total  oxygen  available  from  the 
copper  oxide  from  the  sum  of  the  quantities  present  in  the 
water,  carbon  dioxide,  and  unreduced  copper  oxide,  the 
oxygen  derived  from  the  sample  is  obtained  ;  the  hydrogen 
is  calculated  from  the  quantity  of  water.  The  reduced 
copper  is  oxidised  by  heating  in  oxygen  for  45  mins.  aftei 
the  glow  ceases  and  is  then  ready  for  another  determin 
ation. — A.  S. 

Xitro-  and  nitroso-compounds  ;     Volumetric  determinattoi 

of by  means  of  titanium  trichloride.     H.  Salvaterro 

Chem.-Zeit.,  1914.  38,  90—91. 
Knecht's  method  (see  this  J.,   1903,  232;    1905,  154 
is  modified  by  the  author  in  the  following  manner  in  ordt 
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i.i  render  it  more  rapid  and  t"  make  the  end-pain]  "i  the 
titration  more  definite.  The  solution  of  tin-  nitro-  01 
nitroso  compound  in  treated  whili  boiling  in  an  atmosphere 
of  carbon  dioxide  with  a  definite  excess  <  I  titanium  chloride 
!  ion ;  Bfter  ii  short  time,  .  measun  'I  quantit  J  oi 
in,  thyli  ne  blue  solution  (standardised  against  the  titanium 
olution)  h  added,  and  the  hot  mixture  i*  titrated 
«it!i  titanium  chloride  solution.  At  the  mil  of  th? 
titration  the  green  colouration  chances  sharply  to  yellow. 

— W.  1'.  a 

KxUnsion  of  the  upper  limit  of  applicability  of  Ihi    AbeL 
Pensky    apparatus.     Behcet.     Sen     !'*■ 

rid  valuation  of  oils  for  steam  turbines.     Schwarz 
ami  Bforcusson.     >•  ■    1 1  v. 

mination   of   the    temperature   of  softening   of  pitch. 
Klingex.     Set   III. 

rmination  of  total sulphui  m  commen  ialbeniol.  Schenk. 
Se<    111. 

mination   of  commercial  gelatins   with   regard   to  their 
suitability    for     paper-making.     Sindall     and     Bacon. 

S     v. 

Testing  of  indigo  on  woollen  cloth*.     See  VI. 
rmination   of  carbon    in   bituminous  pyrites.     Lepsoe. 

s    vn. 

nnining  the  amount  of  zinc  chloride  in   treated    wood. 
Batcman.     See   IX. 

Report  of  Committee   [Verein    Deutscher   CHemiker)   upon 
mtthods  of  analysing  iron   ores.     Sec  X. 

ityted  iron  and  manganese  oris.     Methods  of  analysis. 
is.  Bureau  of  Standards.     See  X. 


Analysed    irons    and    steels.     Methods    of   analysis.     U.S. 
Bureau  of  Standards.      So    X. 

Cupellation  losses.     Loewy.     See  X. 

'tnination     of     arsenic     and    antimony    [in    copper]. 
Brownson.     See  X. 

Analysis  of  bronze,  brass,  and  German  silver.     Bertiaux. 
See  X. 

The    insoluble    bromide    test   fgr    drying    oils.     Sutcliffe. 
See  XII. 

Delation  and  determination  of  small  quantities  of  iodin 
in    oils.       Fendler    and    Stuber.     See  XII. 

'mination   of  free  caustic  alkali  in  soaps.     Bosshard 
and  Huggenberg.     See  XII. 

Tentative   specifications   and   analytical   procedure  for   30 
per  cent.  Hevea  rubber  insulating  compound.     See  XIV. 

Qualitative    differentiation    of  vegetable   tannins.     Stiasny. 
See  XV. 

■ '  mination  of  pentoses  in  tanning  materials,  with  special 
nee     to     gu'bracho     and     mangrove     extracts.      Van 
Qrjn  and  van  der  Waerden.     Set  XV. 

rmination  of  mangrove  in  admixture  with  other  tanning 
materials.     Kerr.     See  XV 

I 'termination  of  humus  in  heavy  clay  soils.     Beam.     See 
XVI.  ' 

sugar    refractometer    for    determining    the    apparent    I 
dry  substance   of  juices   and   surups.     Schonrock.     Si 
XVII.  ^ 

Determination    of   traces    of   iron    in    invert     sugar,    starch 
glucose  and  caramel.      Eastick  and  others.     Set   XVII. 

of   maple    produ cts.     //.   Comparative    study   of 
the  delicacy  of  methods.     Sneil  and  Scott.     .St.   XVII. 


Odsrmination  of  alcohol  .»  ben  "J  Malliyand's 

ebuUioscope,     Cain,     8e<    Will. 

Infiua.ee  oj  amr,  "  "J 

lactoK .      I  \I.\a. 

Formation  of  tedimer  ral  wattrt  '/  "» 

bottles.     Determination  "I  silica,   iron,  and  atumhthtm. 
Dede.£So    XIXa. 

Detection  of  turmeric    [mi    peppet        i       ;       Bet    XIXa. 

Artificial  and  genuine  Peru  balsam,     Dieterioh.     Set  XX. 

Reaction  of  sued,,;.-  and  malic  acids.     De  Coninck.     See 
XV 

Properties    of  some   chtorohydrocarbons    and    their   use   in- 
chemicul  analysis.     Gowing-Scopes.     See  XX. 

Patents. 

Pyrometers;    Optical .     Semens  Bros,  and  Co.,  Ltd., 

London.  From  Siemens  und  Halskc  Akt.-Ges.,  Berlin. 
Eng.  Pat .  17,927,  Aug.  6,  1913. 
In  pyrometers  of  the  kind  in  which  a  anal!  incandi  a 
lamp  is  arranged  within  the  barrel  of  a  telescope.  Hie 
regulating  resistance  for  varying  the  luminosity  of  the 
lamp  is  mounted  on  the  telescope  so  that  tin-  hand  ri.nl 
not  be  removed  from  the  telescope  in  making  an  observa- 
tion. Greater  accuracy  is  also  obtained  by  using  a 
yellow  or  green  screen  in  the  eyepiece,  together  with  a 
screen  of  tinted  glass,  in  place  of  the  usual  red  screen. 
'I'),,-  connecting  socket  for  the  leads  of  the  lamp  circuit  is 
arranged  opposite  to  the  lamp  on  that  Bide  of  the  barrel 
which  is  the  underside  when  the  lamp-filament  is  in  a 
vertical  position. — A.  T.  L. 

Extraction  apparatus.  H.  J.  Cary-Curr  Assignor  to 
EH.  Sargent  and  Co.,  Chicago,  111.  U.S.  Pat,  1,082,304, 
Dee.  23,  1913. 
The  distilling  flasks  of  the  extraction  apparatus  are 
heated  by  a  rotatable  hot  plate  arranged  above  and 
heated  by  a  second  electrically-heated  hot  plate  fixed  on 
a  stand  The  condenser  tubes  are  cooled  in  a  rotatab  e 
and  adjustable  tank  supported  on  a  central  adjustable 
rod.— \V.  H.  C. 

Gases,  liquids,  and  solids  ;   Process  for  the  <*<'«min°'i°"<* 

the  density  of .     A.  Kalahne.     Ger.  Pat.   268,353, 

May  12,  1912. 
The  process  depends  upon  the  fact  that  the  fre  que  ncy  of  the 
vibrations  of  a  sounding  device  varies  according  to  the 
density  of  the  surrounding  medium.  A  solid  sounding 
device  (tube,  plate,  bell,  or  the  like),  fixed  m  a  holder  and 
set  in  vibration  either  directly  or  by  resonance  in  any 
suitable  manner,  is  placed  in  the  medium  of .which i  the 
density  is  to  be  determined,  and  is  connected  with  mi  cham- 
cal  or  "electromagnetic  devices  by  which  the  change  nvtte 
frequency  of  vibration  can  be  measured  and  mdw.at.d- 
?he  process  is  specially  applicable  to  cases  ...  which  the 
densiU  of  a  gas  „  liquid  may  be  alter,  d  by  the  introduction 
reTbv  diffusion)  of  another  gas  or  liquid  for  instance 
to  eontrollin*  the  purity  of  the  gas  in  balloons  and  air- 
ships,  detecting  firedamp  in  mines,  etc.— A.  K. 
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Freezing  mixtures  containing  solid  ea<*on„di^*lT  T1£ 

temperature    of .     A.     Ttued     and     E.    Caspar.,  Z. 

phvsik.  Chem.,  1914.  86.  25,-293. 
Despite  conflicting  statements  in  the  literature,  the 
equilibrium  temperature  of  mixtures  of  solid  carbon 
divide  and  ether,  alcohol  or  acetone  is,  as  theoretical 
cons  derations  has.  d  upon  the  phase  rule  would  indicate^ 
practically  identical  w'lth  the  subliming  temperature  ot 
the  pure  solid  phase,  which  has  the  mean  value  —  ,8-3o   L. 
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In  accordance  with  this  result  the  partial  pressure  of  the 
solvent  is  negligible.  Air  was  excluded  during  the  experi- 
ments, and  slight  discrepancies  of  not  more  than  +01°  C. 
were  traced  to  the  effect  of  the  hydrostatic  pressure 
of  the  liquid  above  the  thermometer  bulb.  The  appre- 
ciably lower  temperatures  on  record  are  due  to  the  con- 
siderable absorption  of  heat  attendant  upon  solution. 
Such  temperatures  would  naturally  be  temporary.  The 
temperatures  were  compared  in  a  novel  and  effective 
manner  by  means  of  a  "  vapour-pressure  "  thermometer 
charged  with  solid  carbon  dioxide  free  from  air  which  was 
solidified  in  the  bulb  beforehand  :  commercial  carbon 
dioxide  "  snow  "  was  found  to  contain  considerable 
quantities  of  air. — J.  R. 


Biological  action  of  chemical  reagents  ;    Cause  of  error  in 

studying  the .     Presence  of  traces  of  zinc  in  glass. 

M.  Javillier.  Comptes  rend.,  1914,  158,  140—142. 
Experiments  on  the  action  of  zinc  compounds  on  the 
growth  of  Aspergillus  niger,  conducted  in  vessels  of 
quartz  or  of  Bohemian  glass,  showed  them  to  have  a 
considerable  influence ;  but  the  same  experiments  in 
vessels  of  Jena  glass  showed  the  same  effect  as  when  zinc 
was  present  in  the  other  cases,  whether  zinc  had  been 
added  or  not.  Investigation  showed  that  the  Jena  glass 
contained  zinc,  and  that  the  small  amount  dissolved  by 
the  culture  medium  was  sufficient  to  produce  the  effect  of 
that  added  in  the  other  cases. — J.  T.  D. 


Ectoproteases  ;     Specificity    and    other   properties    of . 

C.  Fermi.  Zentr.  Bakter.  u.  Parasitenk.,  1913,  I.  Abt,, 
69,  465 — 474.  Chem.  Zentr.,  1913,  2,  1031— 1933. 
Experiments  were  made  with  preparations  of  trypsin, 
pepsin,  and  papain  and  of  proteolytic  enzymes  from 
•different  bacteria,  with  regard  to  the  effect  of  different 
influences  and  treatments  on  their  power  of  decomposing 
albumin,  serin,  fibrin,  casein,  and  gelatin  respectively. 
By  exposure  to  heat  and  to  light,  by  filtration  through 
porous  porcelain,  and  by  dialysis,  in  all  case  the  enzymes 
lost  their  albumolytic  activity  first  and  their  gelatinolytic 
activity  last.  Treatment  of  the  enzyme  preparations 
with  acids,  alkalis,  salts,  alkaloids  and  narcotics  respectively 
gave,  on  the  whole  similar  results,  as  also  did  fractional 
precipitation  with  alcohol  of  different  concentrations, 
treatment  with  natural  anti-enzymes  (normal  serum 
and  albumin),  and  selective  absorption  with  the  corre- 
sponding proteins  (gelatin,  albumin,  serin,  and  casein) ; 
and  the  conclusion  is  drawn  that  the  proteolytic  enzymes 
are  not  specific,  but  that  if  present  in  sufficient  concen- 
tration and  with  the  requisite  degree  of  activity,  each 
enzyme  is  capable  of  effecting  simultaneously  the  hydrolysis 
of  albumin,  serin,  casein,  fibrin,  and  gelatin.  When  the 
activity  and  concentration  of  the  enzyme  were  diminished, 
it  became  successively  incapable  of  decomposing  albumin, 
serin,  fibrin,  casein,  and  gelatin  respectively,  in  the  order 
given ;  hence  it  was  possible  to  obtain  preparations 
capable  of  decomposing  only  gelatin,  or  only  casein  and 
gelatin,  but  not  only  albumin  and  serin.  An  enzyme 
capable  of  hydrolysing  albumin  and  serin  was  also  always 
capable  of  hydrolysing  fibrin,  casein  and  gelatin.  In 
the  experiments  on  the  action  of  chemicals  on  the  enzymes, 
it  was  observed  that  phenol  had  a  much  more  injurious 
action  than  thymol  or  toluene,  especially  on  the  serolytic, 
caseinolytic,  and  fibrinolytic  activity.  Hydrochloric,  acetic, 
lactic,  butyric,  formic,  and  malic  acids  were  less  injurious 
than  sulphuric  and  nitric  acids.  The  activity  of  trypsin 
diminished  more  rapidly  in  water  than  in  solutions  of 
sodium  carbonate  or  sodium  chloride ;  of  the  two  salts 
the  chloride  was  the  better  preservative.  The  gelatino- 
lytic power  of  pepsin  was  inhibited  by  hydrochloric, 
propionic,  butyric  and  valeric  acids,  but  became  apparent 
after  neutralisation.  The  inhibition  of  the  secretion  of 
proteases  by  bacteria  in  saccharine  nutrient  media  was 
found  to  be  due  to  the  formation  of  lactic  acid,  which 
prevented  the  development  of  the  baoteria  :  normal 
growth  and  secretion  of  protease  resulted  after  neutralisa- 
tion  of  the  acid.  The  formation  of  lactic  acid  was  greatest 
with  dextrose,  less  with  sucrose,  and  least  with  lactose. 


Of  the  different  proteins,  gelatin  was  most  readily  hydro- 
lysed  by  chemical  reagents  (acids  and  salts),  followed 
by  fibrin,  casein,  serin  and  albumin  in  the  order  given. 
Fibrin  was  more  readily  attacked  than  casein  and  gelatin 
by  a  1-5  per  cent,  solution  of  potassium  hydroxide. 
Casein  was  more  resistant  to  75  per  cent,  sulphuric  acid 
than  to  25—50  per  cent,  lactic  acid.— A.  S. 


Trade  Report. 

Russian   chemical   industry  ;    Development   of .     U.S. 

Consular   Reps.,  through   Oil,  Paint   and   Drug   Rep., 
Jan.  22,  1914. 

According  to  a  report  prepared  by  the  U.S.  Consul  at 
Moscow  and  issued  by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  U.S.  Dept.  of  Commerce,  the  chemical  industry 
of  Russia  has  developed  to  such  an  extent  in  receDt  years 
that    the    annual    output    has    now   a    value    of    about 
£15,500,000.     For  statistics  relating  to  the  production  of 
sulphuric  acid  and  soda,  see  this  J.,    1913,   532.     The 
alkali  works  are  mostly  situated  near  the  salt  mines  in 
the  provinces  of  Perm  and  Viatka  and  in  the  southern 
part  of  the  province  of  Ekaterinoslav,  but  the  sulphuric 
acid  factories  are  located  in  the  districts  where  the  acid 
is  consumed.     The  factories  near  the  Black  Sea  and  the 
Baltic  use  pyrites  from  Asia  Minor  and  Portugal ;    those 
nearer  Moscow  and  on  the  river  Volga  obtain  pyrites  of 
good  quality  from  the  Urals.     The  high  selling  price  of 
soda  is  due  to  the  high  freight  charges  from  the  factories 
which  are  about   700  miles  distant  from  the  places  of 
consumption.     This  applies  also  to  chloride  of  lime  the 
price  of  which  is  about  6s.  per  100  lb.  at  the  works,  whilst 
the  freight  charge  amounts  to  about  50  per  cent,  of  the 
selling  price  at  Baltic  ports.     In  1911,  the  production  of 
chloride  of  lime  was  about  54,000,000  lb.  and  the  imports 
722,000   lb.     In    1912,   464,940   tons   of   fertilisers   were 
imported  (see  also  this  J.,  1913,  1079) :  this  total  included 
187,750  tons  of  superphosphate  and  52,110  tons  of  natural 
phosphorites,   the  corresponding  figures    for   1911   being 
169,663   and    31,878   tons   respectively.     In    1910,   only 
14,000,000  lb.  of  superphosphate  were  produced  in  Russia, 
but   two   new  factories   were   opened   in    1912   and  the 
industry  is  making  considerable  progress,  though  having 
to  depend  upon  imported  raw  material.     A  deposit  of 
phosphorite  in  Kostroma  province  was  investigated  by 
the  Ministry  of  Agriculture  and  although  the  material  was 
of  lower  grade  than  that  found  in  Podolia  province,  it 
proved  suitable  for  the  manufacture  of  superphosphate 
and  a  factory  on  the  Volga  is  now  using  it.     The  Russian 
production  of  organic  dyestuffs,  in  the  districts  of  Riga, 
Warsaw  and  Moscow,  is  based  exclusively  on  the  working 
up  of  partly  manufactured  foreign  materials.     Attention 
is  called  to  the  development  of  coke  production  in  by- 
product ovens  in  the  Donetz  district  (see  this  J.,  1913. 
478).     There  is  a  considerable  demand  for  sodium  sulphate, 
which  cannot  be  produced  in  sufficient  quantity  in  Russia 
owing  to  the  impossibility  of  disposing  of  the  hydro 
chloric  acid.     The  natural  deposits  cannot  be  utilised  t( 
any  considerable  extent  owing  to  the  high  freight  rate: 
due  to  the  requirement  of  the  railway  companies  that  th> 
material  shall  be  transported  in  sacks.     The  imports  o 
Stassfurt  (potash)  salts  increased  from  74,808  tons  in  191 
to  91,350  tons  in  1912,  and  the  imports  of  sodium  nitrat 
rose  from  34,866  tons  in  1911  to  60,736  tons  in  1912 
There  is  a  vigorous  demand  and  ready  sale  for  Norwegiai 
saltpetre  (calcium  nitrate).     The  centre  of  the  Russia 
chemical  industry  is  gradually  moving  towards  the  eas' 
the  raw  materials  (e.g.  pyrites,  salt  and  fuel)  being  tram 
ported  by  way  of  the  Volga,  whilst  the  development  < 
the  railway  lines  crossing  this  river  offers  facilities  f> 
exportation  ;    this  region  is  also  favourably  situated  ft 
supplying  the  Persian  and  Siberian  markets. — A.  S. 


Brazil , 


Position  of  chemical  industries  in  - 
Zeit.,  1914,  38,  57—58. 


Chem 


Chemical  industries  are,  as  yet,  little  developed  in  tl 
country.     The  few  small  factories  and  works  are  confin' 
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to  Rio  dc  Janeiro,  Sao  Paulo  ami  a  few  other  ports.  Then 
is,  for  instance,  a  small  sulphuric  arid  chamber-plant  ill 
Sao  Paulo  which  utilises  American  sulphur,  but  which  is 
banly  able  to  compete  with  the  imported  product. 
Extensive  progress  is  to  be  anticipated,  however,  upon 
the  alteration  of  the  present  unfavourable  conditions 
oment.     There   is  a  great  demand  for  pharma- 

tioal  preparations  and  cosmetics,  w  hich  are  all  imported 
bom  Europe  and  N.  America.  Despite  the  high  quality 
and  abundance  of  the  ores,  the  iron  industry  is  quite 
undeveloped.  This  is  largely  due  to  the  lack  of  suitable 
coal,  practically  all  of  which  is  imported  from  England; 
and  probably  "no  considerable  advance  will  be  made 
until  it  is  found  possible  to  utilise  the  cheap  water  power 
of  the  country  in  the  industry.  There  is  a  fair  number 
of  breweries,  except  in  the  north.  The  cellulose  and 
wood  industries  arc  neglected,  although  much  first-class 
material  is  available.  The  textile  industry  is  growing 
rapidly.     The  position  of  the  works-chemist,  in  view  of  the 

•  of  living,  undesirable  climate,  and  uncertain  legislation, 
u  at  present  unenviable. — J.  R. 


Books  Received. 

HaNDBUCH  DER  ArBEITSMETHODEN  IN  DER  ANORQAN- 
isiiiem  Chemie.  Unter  Mitwirkung  von  Zahlreichen 
I'hcmikern  und  Physikern.  Herausgegeben  von  Dr. 
Arthur  Stabler.  Privatdozent  an  der  Universitat 
Berlin.  Dritter  Band.  Allgemeiner  Teil.  Physiko- 
ehemische  Bestimmungcn.  Erste  Halfte.  Verlag  von 
Veit  and  Comp.  in  Leipzig.  1913.  Price  M.22.  Bound 
M.2.-.. 

Volume  (91  by  6}  ins.)  containing  692  pages  of  subject 
matter,  with  354  illustrations.  The  contents  of  this  first 
half  of  the  third  volume,  are  classified  as  follows  : — I. 
Weight    determinations.  II.  Volume   determinations. 

III.  Determining   the   density   of   solid   and   liquid    sub- 
IV.   Determining   the   densities   and   molecular 
•eights  of  gases  and  vapours;   (A.  Laboratory  methods. 
B.   Methods  of  extreme  accuracy).     V.   Determination  of 
the   molecular    weight    of   dissolved    substances   (osmotic 
methods).     VI.  Determination  of  osmotic  pressures.   VII. 
i>itiral  points.     VIII.   Determination  of  compressibility. 
I X.  Determining  the  compressibility  of  liquid  and  solid  sub- 
stances.    X.  A    practical    thermostat.     XI.  Determining 
surface  tensions.     XII.  Determinations  of  expansion   by- 
heat.     XIII.  Estimating  melting  points.      XIV.   Metallo- 
graphy.    XV.  Estimation    of    boiling    and    sublimation 
taints.     XVI.   Determinations    of    solubility,    adsorption 
»nd  absorption.      XVII.  Determination  of  the  solubility 
-  in  liquids.     XVIII.   Viscosity.      XIX.  Diffusion, 
nduction  of  heat.       XXI.   Calorimetry.        XXII. 
heat.        XXIII.    Measuring       thermal       effects 
|  W  armet  onungen ). 

Handbook  of  Photomicrography.  By  H.  Lloyd  Hind 
and  W.  Brouoh  Randles.  George  Routledge  and 
Sons,  Limited,  Broadwav  House,  68-74,  Carter  Lane, 
London.  E.C.     1913.     Price  7s.  6d.  net. 

olumi  (8}  by  5J  ins.)  containing  278  pages  of  subject 
matter,  with  44  plates,  comprising  8  three-colour  repro- 
ductions of  direct  colour-photomicrographs,  and  85  half- 
tone reproductions  of  photomicrographs,  with  further 
71  text -illustrations.  There  is  an  alphabetical  index  of 
subjects.  This  is  an  account  of  the  methods  employed 
in  photomicrography,  with  a  description  of  the  apparatus 
and  processes.  The  subject  matter  is  classified  asfollows: — 
I  Apparatus.  II.  The  microscope.  ILL  Objectives  and 
eyepieces.  IV.  Lamps  and  illuminants.  V.  Condensers. 
VI.   Experiments    on    illumination.  VII.  Low    power 

photomicrography.  VIII.     Photomicrography.        IX. 

i  "lour      screens      and      colour      sensitive      plates.       X. 
tre,      XI.   Oblique  and    dark-ground    illumination. 
Ml.  Opaque    objects.     Metallography.  XIII.  Colour 

photomicrography.  XIV.  Photographic  operations.  XV. 
Applications  of  photomierographv.  XVI.  Appendix  of 
formula?,  etc. 


Die  Chemie  und  Technologie  der  NatOruchbn  und 
KOnstlichkn  Aspualte.  Aon  Dr.  Hmtiu.yt  K6hleb. 
Zweite  vollstandig  umgearbeitete  and  stark  vermchrte 
Auflage,  Herausgegeben  von  Dr.  HxPPOLYT  Kohleb 
und  Dr.  Edmi  m>  Ck  u  i  i..     Verlag  von  friedr.  Vieweg 

und  Sohn,  Braunschweig.      1913.      Price  M.  18.      Hound 
M.  19.20  net. 

Volume  (9J  by  6J  ins.)  containing  491  pages  of  subjeol 

matter,    with    259    illustrations    and     numerous    table,.. 
The  subject  matter  is  subdivided  and  classified  as  follows  : — 

I.  Scientific    section  :      Introduction.         i.  llistorial  ; 
on  the  occurrence,  origin,  and  employment  of  aspbaltum. 
n.   Occurrence  of  the  natural  asphalt um.     in.  The  origin 
of  the  bitumens,  etc.      rv.  Physical  and  chemical  proper- 
ties, composition,  and  constituents  of  the  asphalt  urns  and 
asphaltites  (hard  asphaltums).      v.   Artificial  asphaltum  ; 
origin,    properties    and    composition    (Asphaltums    from 
coal  tar;    lignite   tar;    petroleum;    from    the    gasifica- 
tion  of   mineral  oils).     II.  Technical  section  :     Intro- 
duction.      VI.       Asphalt     ("Stamp/asphalt")     and       its 
preparation,     vn.    Cast    asphalt,    and    its    preparation. 
Tin.    Rolled    asphalt  ;      preparation    and    working.      DC. 
Strcot-making,  and  use  of  tar  for  tar-macadamised  roads. 
X.    Manufacture   of  roofing-material   (paste-board    l«sis), 
roofing-paper,  etc.  xi.  Use  of  roofing-paper  ;  also  lacquers, 
varnishes,  and  mixed  asphaltums,  etc.     Electrotechnical 
insulating  materials  ;    rubber  substitutes  ;     cements    and 
adhesives,  etc.     III.  Analytical  section,     xm.  Physical 
methods  for  examining  the  natural  and  artificial  asphal- 
tums.     xrv.    Chemical    methods   for    examining    natural 
and   artificial   asphaltums.      xv.    Technical    examination 
and   testing   of  asphaltic   substances,   (i.  and  ii. )    Pressed 
asphalt   and   cast   asphaltum.   (iii.)  Testing   mixtures   for 
rolled   asphalt,     (iv.)  Roofing    paper,  boards;    insulating 
plates;  etc.     (v.)  Tars,  cements, adhesives,  wood  cements,, 
etc. 

Die  Industrie  der  Cyanverbindungen  ;  Ihre 
Entwickelung  und  ihk  Gegenwap.tigeb  Stand. 
Von  Dr.  Hippolyt  Kohler,  Direktor  der  Riitgers- 
werke-Aktiengesellschaft,  Berlin.  Verlag  von  Friedr. 
Vieweg  und  Sohn,  Braunschweig.  1914.  Price  M.8. 
Bound  M.9  net. 

j  Volume  (9|  by  6 J  ins.)  containing  188  pages  of  subject 
matter,  with  30  illustrations,  and  alphabetical  indexes  of 

1  names  and  subjects.  The  text  is  subdivided  and  classified 
as  follows : — I.  Scientific  section  :  Chemistry  of 
cyanogen  and  cyanogen  compounds.  II.  Technical 
section  :  n.  Manufacture  of  cyanogen  compounds  from 
animal  deposits  and  remains,  and  products  of  dry  dis- 
tillation, in.  Obtaining  cyanogen  compounds  from 
atmospheric  nitrogen,  iv.  Cyanogen  compounds  from 
ammoniacalnitrogen.  v.  Preparation  of  various  cyanogen 
compounds  from  sulphocyanides  and  ferrocyanides,  etc. 
III.  Analytical  section  :  vi.  Testing  and  investigating 
the  cyanogen  compounds,  (i.)  Qualitative  and  quantita- 
tive analysis  of  the  cyanogen  compounds,  (ii.)  Testing 
and  investigating  the  raw  materials,  (iii.)  Testing  tb.9 
residual  gas-purifying  materials  of  the  gas  works,  (iv. ) 
Cvanide  mud  and  wash  liquors,  (v.)  Testing  and  examin- 
ing the  final  products. 
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[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 
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Guldner,    H.  :     Das    Entwerfen    u.    Berechnen    der 
Verbrennunnskraftmaschinen  u.  Kraftgas-Anlagen. 
3    neubearb.  u.  bedeutend  erweit.  Aufl.  Mit  1282  Text -fig. 
35  Konstruktionstaf.  u.  200  Zahlcntaf.  (XX.  789  S.  u.  1  Bl). 
Lex  8°      Berlin.     J.  Springer.     1914.     Cloth  M.  32. 
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Lieckfeld,  G.  :  Die  Petroleum-  u.  Benzin-Motoren  m. 
besond.  Beriieksicht.  der  Treibol-Motoren.  Ein  Handbuch 
f.  Ingenieure,  Motorenbesitzer  u.  Waiter,  aus  der  Praxis 
f.  die"  Praxis  bearb.  4.  Aufl.  (VII,  320  S.  m.  295  Abbildgn. 
u.  1  Taf.)  gr.  8°.  Miuuhen.  R.  Oldenbourg.  1913. 
Cloth  M.  11. 

Spielmann,  Dr.  F.  :  Verbrennungskraftmaschinen  u. 
Generatoren.  Ein  Handbuch  f.  Fabrikanten,  Ingenieure, 
Monteure  u.  Studierende  techn.  Lehranstalten.  (Neue 
[Titel-]  Aufl.)  2.  u.  3.  Taus.  (VIII.  176  S.  in.  169  Abbildgn.) 
gr.  8°.     Leipzig,  J.  J.  Weber  [1907].     1913.     Cloth  M.  3. 

Supino,  G.  :  Moteurs  Diesel,  marins  et  fixes,  ill.,  in-8°. 
Oh.  Beranger,  Paris.     1914.     20  fr. 

Hillrr,  E.  G.  :  Steam  Boiler  Construction :  Rules 
of  The  National  Boiler  and  Genera]  Insurance  Co.,  Ltd., 
with  notes  on  Material,  etc.,  etc.  8vo.  pp.  168.  Taylor, 
Garnett,  London.     1914.     Net  Is.  6d.  ;    bds.,  net  Is. 

Hitter,  E.  G.  :  Working  of  Steam  Boilers ;  Being 
instructions  respecting  the  working,  treatment,  and 
attendance  of  Steam  Boilers.  8vo.  pp.  148.  Taylor, 
Garnett,  London.     1914.     Net  2s.  ;   bds.,  net  Is.  6d. 

Seufert,  F.  :  Dampfkessel,  Dampfmasehinen  u.  andere 
Warmekraftmaschinen.  Ein  Lehrbuch  zum  Selbststudium 
•u.  zum  Gebrauch  an  techn.  Lehranstalten.  8.  Aufl.  (des 
Thdr.  Schwartze'schen  Katechismus),  vollstandig  neu 
bearb.  (Neue  [Titel-]  Aufl.)  2.  u.  3.  Taus.  (XII,  345 
S.  m.  408  Abbildgn.  u.  5  Taf.)  gr.  8°.  Leipzig,  J.  J. 
Weber  [1909].     1913.     Cloth  M.  6. 

Inchley,  W.  :  The  Theory  of  Heat  Engines.  8vo. 
pp.  502.     Longmans,  London.     1914.     Net  7s.  6d. 

Kalender  f.  Kalte  -  Techniker  1914.  Hrss.  v. 
Geo.  Gottsehe.  6.  Jahrg.  (VII.  277  S.  m.  Abbildgn.) 
Id.  8°.  Altona  (Klopstoekstr.  11).  Verlag  f.  Kalte- 
Industrie.     Cloth  M.  5. 

Stetefeld,  I.  :  3.  internationaler  Kaltekongress  Chicago. 
Referat  lib.  die  anlasslich  des  3.  internationalen  Kalte- 
kongresses  geh.  wichtigsten  Vortrage  der  6  Sektionen. 
Im  Auftrage  der  "  Eis-  u.  Kalte-Industrie  "  bearb.  (20 
S.  m.  4  Fig.)  32x24-5  cm.  Wittenberg,  A.  Ziemsen. 
1913.     M.  1. 

Kahnder  f.  den  praktischen  Ofenbau  1914.  Erstes  kurzge 
fasstes  Naehsehlagebuch  f.  Kaehelofenfabrikanten,  Hafner, 
Tbpfer  u.  Ofensetzer.  Hrsg.  v.  Aug.  Fichtner.  2.  Jahrg. 
(XII,  134  S.  u.  Schreibkalender.)  kl  8°.  Halle,  C. 
Marhold.     Cloth  M.  2. 

II A      Thomson,  J.  H.,  and  Sir  B.  Redwood  :    Handbook  on 
Petroleum.     3rd  edition,  revised,  and  enlarged. 
8vo.,  pp.  360.     C.  Griffin,  London.     1914.     Net  8s.  6d. 

Weslcott,  H.  P.  :  Handbook  of  natural  gas.  Erie,  Pa., 
Metric  Metal  Works,  c.  2+7-14+529  p.  il.  fold.  pi.  fold, 
chart,  tabs.   (1   fold).     12°.     1914.     Leath.,   $4. 

II R  Lurkr.  C.  E.  :  Design  of  surface  combustion 
appliances  ;  written  for  the  8th  annual  meeting 
of  the  American  Gas  Inst.,  Oct.,  1913.  N.Y.,  Am.  Gas 
Inst..  [29  W.  39th  St.].  76  p.  il.  diagrs.  charts.  O.  pap. 
1914. 

TTT        Drexler.    F.  :     Zur    Frage    der    Schwerol-    (Teer-, 
Teerol-)  Ausnutzung  in  Verbrennungsmotoren. 
(35   S.    m.    24   Fig.)     Lex   8°.     Berlin.   Verlag   f.    Fach- 
literatur.     1913.     M.   1.50. 

V     Korschilgen,  J.  P.,  u.  E.  L.  Selleger  :    Papierfabrika- 
"        tion.     65.  Lfg.     Berlin,  O.  Eisner.     1914.     50  Pf. 

Pannain,  E.  :  Le  fibre  tessUi  e  la  loro  lavorazione. 
Milano.     16°.     fig.,  p.  viii.,  298.     1914.     Lire  3. 

Woolman,  Mrs.  M.  S.  V.,  and  E.  B.  McGowan.  Textiles  ; 
a  handbook  for  the  student  and  the  consumer.  N.Y., 
Macmillan.     c.  11+428  p.  (3  p.  bibl.)     il.     1914.  D.  $2. 

•yj       Erban,    Prof.     F.  :    Die     Spannrahmen    u.    deren 
konstraktive    Ausbildung    f.     die    Zwecke    der 
Appretur.     (35  S.)     8°.     Wittenberg,  A.  Ziemsen.     1913. 
<Cloth  M.  2. 


YIJ  .  Bt  inersdorff,  G.  :  Die  Glasmalerei.  Ihre  Technik 
u.  ihre  Geschichte.  Mit  e.  Einleitg.  u.  e. 
Anh.  ub-  moderne  Glasmalerei  v.  Karl  Scheffler.  (56  u. 
155  S.  m.  159  Abbildgn.)  Lex  8°.  Berlin,  B.  Cassirer. 
1914.     Cloth  M.  12. 

Namias,  R.  :  La  fotografia  Tetrificatia  su  smalto, 
porceilana  e  vetro,  ed  applicazione  in  genere,  della  fotografia 
alFarte  ceramica  e  vetraria.  Casalmonferrato.  16°. 
fig.,  p.  vii,  113.     1914.     Lire  3.50. 

JX       Eckel,  E.  C,  and  others  :  Portland  cement  materials 
and  industry  in  the  United  States.     Wash.,  D.C., 
Gov.   Pr.  Off.     401  p.  (64  p.   bibl.)  fold.  maps.  tabs.  0. 
(U.S.  Geological  Survey  bull.  522),  pap.     1914. 

Prolokoll  der  Verhandlungen  des  Vereins  deutscher 
Portland-Zement -Fabrikanten  (Eingetragener  Verein)  am 
10.,  11.  u.  12.  2.  1913.  (523  S.  m.  Abbildgn.)  gr.  8°.  Berlin 
(Tonindustrie-Zeitg.)     1913.     M.  4. 

Schluter,  H.  :  Eisenbetonbau.  Rahmen  u.  Gewolbe. 
Ein  ausfiihrl.  Lehrbuch  der  allgemeinen  Theorien  m. 
Anschliissen  an  die  Literatur,  insbesondere  an  das  Hand- 
buch f.  Eisenbetonbau  u.  die  Werke  v.  Prof.  Muller- 
Breslau  nebst  Anh.  A.  :  Die  Elemente  der  hoheren  Mathe- 
matik  f .  den  Bedarf  des  Statikers  u.  Anh.  B  :  Die  Elemente 
der  Einflusslinienlehre  f.  vollwand.  Konstruktionen. 
Mit  vielen  vollstandig  durchgefiihrten  Zahlenbeispielen, 
350  Abbildgn.  im  Text  u.  2  Taf.  (XVI,  379  S.)  gr.  8°. 
Berlin,  H.  Meusser.     1914.     Cloth  M.   12. 

SchHter,  H.  :  Eisenbetonbau,  Saule  u.  Balken.  Eine 
ausfiihrl.  Darlegg,  der  grundleg.  Rechnungsarten  des 
prakt.  Eisenbetonbaues  in  Verbindg.  m.  den  neuesten 
Versuchsergebnissen  zur  Forderg.  des  Verstandnisses  f. 
die  Detailbearbeitg.  nebst  e.  besond.  Beiicht  lib.  die  Us- 
her. Versuehsergebnisse  an  langsarmierten  u.  umschniirten 
Saulen.  Mit  169  Abbildgn.  u.  7  Taf.  im  Text  sowie  2  Anh. 
(Mil,  296  S.)  gr.  8°.  Berlin,  H.  Meusser.  1914. 
Cloth  M.  8. 

Schule,  Prof.  F.  :  Der  hydraulische  Kalk.  Referat. 
(13  S.).  Die  Prufung  der  Zemente  m.  plastischem  Mortel. 
Referat.  (10  S.).  Mitteilungen  der  Materialprufungs 
anstalt  an  der  eidg.  techn.  Hochsehule  Zurich,  gr.  8°. 
Zurich.  Speidel  u.  Wurzel.  1913.  Each  M.  1. 
V  Folmer,  M.  :  Apparate  u.  Methoden  zur  Eisen-  u 
Stahlprufung.  (28  S.  m.  25  Abbildgn.)  gr  8°. 
Leipzig,  Hachmeister  &  Thai.     1913.     M.    1. 

Jungst, Dr. C.  :  BeitragzurUntersuchungdesGusseisens. 
Ergebnisse  der  Untersuchgn.  v.  Gusseisen  auf  Durehbiegg.. 
Biegefestigkeit.  Schlag-  u.  Stossfestigkeit,  Hohenver- 
minderg.,  Druckfestigkeit  u.  Harte.  (203  S.)  Lex  8°. 
Diisseldorf,  Verlag  Stahleisen.     1913.     M.     15. 

Granjon,  R.,  and  P.  Rosenberg :  A  Practical  Manual 
of  Autogenous  Welding  (Oxy- Acetylene).  With  a  chapter 
on  the  cutting  of  metals  with  the  blowpipe.  8vo.,  pp.  256. 
C.  Griffin,  London.     1914.     Net  5s. 

Hobarl,  J.  F.  :  Soft  Soldering,  Hard  Soldering,  and 
Brazing.     Cr.   8vo.     Constable.     1914.     Net  4s. 

Lacroix.  A.  :  Mineralogie  de  la  France  et  de  ses  colonies 
tome  V,  ill,  in  8°.     Ch.  Beranger.     Paris.     1914.     20  fi 

Renter  de  Vitteroy,  R.  :   Les  ressources  minerales  de  1ft 
Tunisie.  Avec  le  texte  commente  du  decret  du  8  Novembr< 
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■:„,l.  1914. 

PROF.   W,    U.    HODOKTN80N    IN    I  III    i  II  Mil. 

OXYGEN     AND     METALLIC     ANTIMONY     IN 

i  Kl  DE  \\  I'IMONY. 
it\  \v.  R,  SI  HO]  mii:.  I'll. n. 
Is  t  previous  paper  read  before  i  Ins  Section  (this  J., 
1913,  'M')  1  have  shown  thai  the  percentage  of  sulphur  in 
■null-  antimony  was  much  lower  than  that  corresponding 
to  the  formula  si.  s..  and  that  the  result  of  the  complete 
analysis  of  crude  disclosed  a  more  or  less  considi  rablc 
dsficienc]  ;  this  was  ascribed  to  the  presence  of  oxygen, 
and  the  Assumption  supported  by  the  observation  that 
crude,  unlike  stibnite,  was  partly  dissolved  by  cold 
solution^  of  sodium  bitartrate.  The  present  investigation 
was  undertaken  with  a  view  to  obtaining  more  convincing 
evidence  of  the  presence  of  oxygon. 

I.  Analysis  of  thi  material.  The  material  experimented 
u|»'ii  (Hunan  crude)  was  crushed  to  pass  a  90-mesh  and 
analy-cd  like  the  previous  samples.  The  figures  show  a 
shortage  "f  over  '.i  per  cent.,  with  low  sulphur  and  un- 
usually high  antimony  content  : — 

Iter  cent. 

Antimony     •     73-.">i> 

Mphnr    2'2  4.'.     \-.  /.n     traces 

Iron 0-70    Cu,  Pb.  As  not  determined. 

Insoluble 005 

96-76 

II.  / 1.',  -mum/ion  of  oxygen. — Oxygen  was  next  tested 
for  by  fusing  the  material  in  a  current  of  hydrogen  sulphide. 
Hydrogen  reduces  both  antimony  oxide  and  sulphide  to 

whereas  hydrogen  sulphide  acts  only  upon  the 
oxide,  thus  :— Sb.O, +3H,S  =  Sb,S,+3H20.  Crude  anti- 
mony containing  oxide  would  thus  increase  in  weight,  and 
give  off  water. 

The  -ample   was   dried  for   two   hours   at    107°  C.   and 

weighed  out  into  a  bulb  tube  connected  at  one  end  with 

three  calcium   chloride   tubes   for   drying   the   hydrogen 

sulphide,  and  at  the  other  with  a  condenser  and  a  calcium 

chloride  mix-  for  collecting  the  water.     After  the  air  had 

been  displaced  from  the  apparatus  the  crude  was  gently 

wlun  waier  soon  began  to  condense.     The  heat 

nasi  d  until  the  mass  had  fused.     It  was  then  left 

!  under  hydrogen  sulphide  which  was  displaced  by 

ail  before  weighing.     In  this  way  3TS  per  cent,  of  oxygen 

«.i-  found,  which  accounts  for  the  deficiency  as  96-76+3-18 

=99-94.     The  residue  showed   an  increase   in  weight   of 

3-63  par  cent,  and  was  found   to  consist   of  nearly  pure 

sulphide:    antimony  71-13  per  cent.;    sulphur  27-56  pel 

mm  and  insoluble  0-73  per  cent.  :    total  99-42  per 

cent     The  presence  of  oxygen  in  Chinese  crude  is  thus 

I  beyond  doubt. 

III.  Action  of  bitartrate. — The  original  crude  and  the 
produot  obtained  by  fusion  under  hydrogen  sulphide  were 

-  to  their  lichaviour  towards  cold  sodium  bitartrate 
solution  of  the  same  strength  as  the  one  previously  used. 
After  20  hours'  digestion  the  following  quantities  of 
antimony  were  dissolved: — Original  crude.  8-72  |kt 
-vnt.  :  fused  sulphide,  0-89  )»t  cent.  The  result  of  the 
replacement  of  oxygen  by  sulphur  is  the  comparative 
insolubility  of  the  fusion  product. 

1\  .     Antimoniou* oxidt  ixprescnt  in  crudr. — The  amount 

:  n  found,  viz.,  318  per  cent.,  is  equivalent  to  15-90 

per  cent,  of  antimony  in  the  form  of  trioxide.     That  the 

tide  is  pn-,  n't  in  crude  was  proved  by  the  following 

sta  in  which  the  total  antimony  and  that  existing 

limated  in  aliquot  portions  of  solution, 

'he    former    by    precipitation    with    hydrogen    sulphide, 

solution  of  the  sulphide  in  sulphuric  acid  and  titration 

with    permanganate,    the    latter    by    addition    of    sodium 

bicarbonate  and  titration  with  iodine. 


1.  It    was    shown    ab         [III.)    Ibal    i  old    bit  - 
.Hon    dissolved    8-72    per    cent,    of    antimony,     The 

estimation  of  the  antimonious  oxide  in  the    nine  solution 
gave  8-35  per  cent,  of  metal. 

2.  An  attempt  was  made  to  i  xtract  the  whole  of  the 
oxide  bj  boiling  5  gnn  "f  crude  with  lim  e.c.  of  7  )»r 
cent,  tartaric  acid  solution  tor  l~>  minute  The  deter- 
mination of  the  total  and  Irivalent  antimony  in  the  filtrate 
gave:  Total  antimony,  10-69  per  cent.;  antimonj 
8b,0„  10-81  percent.  The  residue  from  thi  extraction 
was  not  pure  sulphide,  as  it  assayed  72-40  p'-r  cent,  of 
antimony. 

:t.  The  preceding  test  was  carried  out  on  90 
material,  A  sample  was  now  ground  clown  t"  extreme 
fineness,  and  1-26  gnn.  boiled  with  I"1'  c.c.  of  In  per  o  nt. 
tartaric  acid  for  46  minutes.  The  filtrate  contained  13-29 
per  cent,  of  antimony,  against  \'l  ss  per  cent,  determined 
by  iodine  titration. 

The  la-t  experiment  shows  that  at  loast  four-fifths  of 
the  total  oxygen  is  present  as  trioxide;  whether  the 
remaining  fifth  exists  partly  as  pentoxide  could  not  |H- 
ascertained,  as  the  test  for  pentoxide  fails  when  sulphide 
is  also  present.  [  think,  however,  it  is  safe  to  assume 
that  practically  the-  whole  of  the  oxygen  is  combined  with 
antimony  in  the  form  of  trii  xide,  because  an  excess  of 
oxygen  is  necessary  for  the  formation  of  the  pentoxide. 
The  experiments  further  show  that  part  of  the  oxide  is 
easily  soluble  in  the  cold,  while  i  small  proportion  remains 
insoluble  even  On  boiling  and  after  most  thorough  crushing. 
As  a  possible  explanation  lor  this  behaviour  1  would 
suggest  that  the  bulk  of  the  oxide  is  present  in  the  free 
state,  either  dissolved  in.  or  intermixed  with,  the  sulphide, 
while  the  remainder  has  combined  with  the  sulphide  to 
form  an  oxysulphide.  I  shall  have  an  opportunity  later 
on  of  referring  again  to  this  matter.     (VI.) 

V. — Presence  of  metallic  antimony  in  crude. — By  re- 
casting the  complete  analysis,  the  composition  of  the 
sample  of  crude  is  represented  by  the  following  figure 


Analysis. 


Calculated 
composition. 


Calculated  in 
after  fusion  under 
H.S. 


In  —  ' 
Fe 

S  ... 
o  ... 
Sb      . 


Total 


per  cent. 
0  05 
0-70 


In-ul. 
!'■■ 


45      SbS,       .. 
Ms       sl03        .. 

73-56      Exi  ess  Sb 


per  cent. 

005 

Mil 

77  17 

1908 

2-54 


[nsol.   . 

i  -  - 
Sb.S,  . . 


per  cent. 
0-05 
1  It) 

77  17 

gg-g7 

3-55 


99-94 


99-94 


10414 


Apparently  2-54  per  cent,  of  antimony  remains  uncom- 
bined.  If  these  figures  are  correct,  the  metal  should 
remain  undissolved  when  crude  is  treated  with  hydro- 
chloric acid.  This  was  verified  by  experiment,  by  extract- 
ing powdered  crude  repeatedly  with  hot  strong  hydro- 
chloric acid.  The  residue  «;e  washed  with  water  and 
alcohol,  and  dried  at  low  temperature  ;  it  showed  the 
characteristic  light-grey  colour  of  powdered  regnlus,  easily 
distinguishable  from  the  bluish  tinge  of  antimony  sulphide  : 
0-5  grm.  was  assayed  for  antimony,  giving  97-17  per 
of  metal:  this  is  conclusive  proof  ,.f  the  presence  of 
regulus  in  crude  antimony.  The  separation  of  thi  metal 
from  the  sulphide  was  also  a©  omphshed  by  caustic  alkali 
which  dissolves  the  latter,  as  well  :v.  the  oxide.  It  is 
no  doubt  due  to  the-  presence  of  metallic  antimony  in  the 
crude  that  its  increase-  in  weight  in  the  oxygen  determin- 
ation is  0-61  per  cent,  lower  than  the  calculated  incrc 
(-.e  table)  :  for,  while  antimony  oxide  i-  easily  "  nvertcd 
into  sulphide  when  heated  in  a  current  "f  hydr 
sulphide,  the  metal  itself  combines  less  readily  under  the 
same  conditions.  This  is  also  borne  out  by  the  low 
sulphur  content  (27-56)  of  the  fused  prodni  slight 

solubility  in  bitartrate  m  Intern  which  is  known  to  have 
a  strong  solvent  action  on  regulus.  (Cf.  my  previous 
paper,  loc   cit.) 
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VI.  Glass  of  antimony. — A  fragment  of  black  glassy 
crust,  sometimes  found  on  the  surface  of  ingots  of  crude. 
wis  also  examined.  The  glass  is  soft  and  heavy,  and  on 
crushing  yields  a  powder  the  colour  of  which  is  more 
violet  than  that  of  ferric  oxide.  The  quantity  at  my 
disposal  was  not  sufficient  for  a  thorough  investigation, 
and  its  composition  as  far  as  ascertained  is  given  by  the 
following  figures  :  Soluble  antimony  7328  per  cent.  ; 
antimony  tetroxide  and  insoluble  1-23  per  cent.  ;  sulphur 
1618  per  cent.  :  oxygen  6-32  per  cent.  ;  iron  1-35  per 
cent.  ;  total  98-36  per  cent.  Part  of  the  soluble  antimony 
was  found  to  be  present  in  the  metallic  state,  remaining  as 
a  grey  residue  insoluble  in  hydrochloric  acid  but  soluble 
in  aqua  regia  ,  the  amount  of  metal  appeared  to  be  at 
least  as  large  as  that  observed  in  crude.  Tbe  colourless 
residue  from  the  aqua  regia  treatment  consisted  chiefly 
of  antimony  tetroxide.  The  determination  of  oxygen 
was  carried  out  as  described  for  crude,  the  substance 
showing  an  increase  in  weight  of  6-70  per  cent,  after 
fusion. 

Judging  from  the  behaviour  of  crude  towards  bitartratc 
solution  and  the  high  oxygen  content  of  glass  of  antimony, 
one  would  expect  the  latter  to  be  strongly  attacked  by 
that  solvent,  but  the  reverse  was  found  to  be  the  case  : 
after  18  hours'  contact  in  the  cold,  the  dissolved  antimony 
amounted  to  no  more  than  1-31  per  cent.  ;  this  was 
present  as  trioxide.  The  oxysulphide  which  is  the  chief 
constituent  of  glass  of  antimony  is  thus  insoluble  in 
bitartrate,  and  this  may  account  for  the  incomplete 
extraction  ot  the  oxide  from  crude,  by  assuming  that  the 
latter  contains  a  subordinate  quantity  of  oxysulphide.  (IV. ) 
Other  tests  bearing  on  this  point  could  not  be  carried  out 
for  want  of  material. 

VII.  Conclusions. — The  results  of  the  above  experiments 
prove  that  Chinese  crude  antimony  contains  a  considerable 
proportion  of  antimonious  oxide  together  with  a  less 
important  amount  of  metallic  antimony.  These  facts 
are  in  contradiction  with  the  generally  accepted  notion 
that  crude  antimony  obtained  by  liquation  is  pure  un- 
altered sulphide,  as  no  mention  is  made  in  the  standard 
books  on  metallurgy  and  chemistry  of  a  possible  contamin- 
ation with  oxide  due  to  absorption  of  oxygen  by  the 
molten  sulphide.  No  doubt  in  an  inert  atmosphere  the 
latter  melts  without  undergoing  decomposition,  and  a 
liquation  process  in  which  air  is  excluded  will  yield  a 
sulphide  free  from  oxide,  but  this  is  difficult  to  attain  in 
practice.  For  this  reason  liquation  in  vertical  tubes  should 
give  a  purer  product  than  in  reverberatory  furnaces.  In 
the  type  of  furnace  used  in  China,  the  molten  sulphide 
discharges  continuously  into  a  cavity  which  is  only 
separated  from  the  outside  air  by  a  loosely  fitting  cover, 
where  the  material  remains  in  the  liquid  state  until  ladled 
into  moulds  two  hours  after  the  beginning  of  the  operation. 
During  this  time  absorption  of  oxygen  takes  place,  which 
sometimes  leads  to  the  formation  of  a  film  or  crust  of  glass 
of  antimony  on  the  surface  of  the  crude.  The  liquation 
residue  (which  was  described  in  my  previous  paper)  is  of 
course  subject  to  oxidation  like  the  crude  itself. 

It  seems  strange  that  the  absorption  of  oxygen  by,  and 
consequent  oxidation  of,  fused  antimony  sulphide  should 
not  be  mentioned  in  modern  technical  literature,  all  the 
more  so  bee?  use  the  effect  of  the  fusion  was  known  long 
before  tbe  establishment  of  chemistry  as  an  exact  science. 
The  iatro-chemists,  with  whom  antimony  compounds  were 
great  favourites  on  account  tf  their  vigorous  physiological 
action,  were  well  acquainted  with  the  fact  that  stibnite 
undergoes  a  change  on  being  fused,  though  they  were 
unable  to  assign  a  cause  to  it.  They  taught  that  the 
natural  sulphide,  "  on  account  of  the  Regulus  being 
corrected  by  the  Sulphur,  is  not  only  safe,  but  in  many 
cases  a  medicine  ot  great  service  ;  that  by  simple  fusion,  it 
acquires  a  degree  of  malignity  ;  .  .  .  that  equal  parts 
of  Antimony  (i.e.,  stibnite)  and  Nitre,  melted  together, 
yield  a  virulent  mass."*  Li  other  words,  the  emetic 
properties  become  more  pronounced  as  the  solubility 
increases  with  the  progressive  replacement  of  sulphur  by 
oxygen.     Decoctions  of  crude  antimony  appear  to  have 


•  The  Chemical  Works  of  Caspar  Neumann,  M.D.     By  William 
LewiB.     London,  1759,  p.  131. 


been  used  as  diaphoretics,*  and  the  following  experiment 
shows  that  it  is  actually  attacked  by  water  :  1  grm.  of 
90-mesh  material  was  boiled  with  100  c.c.  of  distilled  water 
for  five  minutes.  The  acidified  filtrate  treated  with  hydro- 
gen sulphide  gave  a  stable  fluorescent  solution  of  colloidal 
antimony  sulphide.  This  was  coagulated  by  adding 
salt  and  passing  more  gas  through  the  boiling  solution  : 
1-66  per  cent,  of  soluble  antimonj  wis  found. 

The  simultaneous  presence  of  sulphide,  oxide,  and 
metal  in  crude  seems  difficult  to  explain  if  we  accept  the 
statement,  found  in  most  books,  that  sulphide  and  oxide 
of  antimony,  unlike  the  corresponding  lead  or  copper 
compounds,  are  incapable  of  reacting  upon  one  another 
with  formation  of  metal  and  sulphur  dioxide,  but  fuse 
together  to  a  glass  of  oxysulphide.  The  fact  that  metallic 
antimony  occurs  in  crude  makes  it  more  than  probable 
that  the  reaction  Sb2S,+2SbiOs=6Sb+3S04  takes  place, 
though  to  a  very  limited  extent.  I  have  found  at  least 
one  statement,  reproduced  in  Bloxam's  Chemistry.f  to 
the  effect  that  the  fusing  together  of  oxide  and  sulphide 
results  in  the  formation  of  metal,  though  the  reaction  is 
represented  as  taking  place  between  sulphide  and  tetroxide. 
As  regards  the  formation  of  glass  of  antimony,  this  does 
not,  apparently,  take  place  when  the  relative  amount  of 
oxide  falls  below  a  certain  minimum  :  for  the  ratio  of 
oxide  to  sulphide  in  the  glass  of  antimony  is  very  nearly 
1  :  1-4,  whereas  in  the  case  oi  the  crude  under  examination 
it  is  almost  exactly  1  :  4,  and  this  material  retains  the 
crystalline  structure  and  physical  properties  of  antimony 
sulphide,  while  unlike  glass  of  antimony  it  gives  up  most 
of  its  oxide  content  to  bitartrate  or  tartaric  acid  solution. 

Within  a  few  years  of  opening  up  her  mineral  resources, 
China  has  become  the  foremost  producer  of  antimony 
and  especially  of  crude.  The  latter  has  been  shown  to 
be  a  more  complex  product  than  was  generally  supposed, 
and  this  knowledge  may  be  of  practical  interest.  Thus 
the  purchase  and  sale  of  crude  is  not  done  on  a  certificate 
of  assay,  on  the  assumption  that  the  article  is  pure  sulphide 
containing  70 — 71  per  cent,  of  antimony.  Not  only  does 
this  percentage  vary  within  wider  limits,  but  it  may  also 
be  found  desirable  to  ascertain  the  amount  of  metallic 
antimony  and  oxide  in  the  material.  In  the  preparation 
of  antimonious  chloride  and  other  salts  from  crude  the 
presence  of  metal  is  objectionable  because  it  remains 
insoluble  in  hydrochloric  acid,  whereas  it  is  rather  advan- 
tageous in  smelting  for  regulus  by  the  precipitation 
method.  Finally,  the  accidental  formation  of  metallic 
antimony  in  the  liquation  process  raises  an  interesting 
question,  namely,  whether  it  would  be  possible  to  convert 
the  sulphide  into  metal  by  applying  bessemerizing  in  the 
production  of  regulus  from  sulphide  ores. 

In  conclusion  I  desire  to  thank  Messrs.  G.  T.  Holloway 
and  Co.,  Ltd.,  for  their  courtesy  in  permitting  the  publica- 
tion of  this  investigation  which  was  carried  out  in  their 
laboratory. 
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BY  T.  K.  ROSE,  A.R.S.M.,  D.SC, 
Chemist  and  Assayer  of  the  Mint. 
This  is  not  a  new  method,  but  a  very  old  one,  tbe  origin 
of  which  has  been  lost.  A  similar  method  for  zinc  ores 
is  referred  to  by  PercyJ  as  having  been  used  "  formerly  " 
and  he  st  ites  that  the  process  is  "still"  {i.e.,  in  1861) 
'"occasionally  resorted  to  by  some  assayers."  Percy  gives 
the  reasons  for  regarding  the  method  as  untrustworthy 
in  the  case  of  ores.  The  method  was  unknown  to  Agricola 
(1556),  Ereker  and  Sir  John  Petty  (1686),  and  is  not 
mentioned  in  Thenard's  Chemical  Analysis,  1818,  or  in 
Vauquelin's  Manuel  de  l'Essayeur,  1836."  It  is  described 
by  Makins,§  who  says  that  "  at  the  Mint,  the  bronze. 
mixed  with  exactly  twice  its  weight  of  pure  tin,  is  enclosed 
in  a  porous  carbon  pot,  luted  up  in  a  crucible  and  strongly 
heated  in  an  assay  muffle  for  eight  hours."  According 
to  tradition   at   the   Mint   the   charge  was  embedded  in 

•  "  La  decoction  de  l'antimoine  cru  est  sudoriflqne.  Mais  si  ly11 
y  mesle  quelque  drogue  acide,  elle  sera  vomitive."  Dr.  N.Lemery, 
TraitS  Universel  des  Drogues  simples,  Paris,  1698,  p.  46. 

t  Chemistry,  inorganic  and  organic.  C.  L.  Bloxam,  10'n 
edition.  1913,  p.  476. 

t  Metallurgy  :    Fuel,  Copper,  Zinc,  Ac,  1861.  p.  956. 

§  Manual  of  Metallurgy,  2nd  Edn.,  1873,  p.  524. 
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anthracite  in  a  wind  furnace  and  left  all  night.  The 
method  was  allowed  to  pass  oui  "t  dm  in  1870,  probably 
because  the  tempi  rature  was  often  too  low  to  !»■  efficacious. 
li  i  also  possible  thai  the  use  of  proof  assays  in  this 
oHaneetion  was  not  understood.  The  addition  of  tin 
appears  to  be  objectionable.  1  tested  the  process  in 
1913  and  found  il  trustworthy  and  useful,  if  due  precautions 
an  obn  rred. 

Thr  method  consists  simply  in  heating  the  bronze 
in  »  carbon  crucible,  driving  off  the  tine  by  volatilisation 
and  weighing  the  residue.  The  old  crucibles  are  -till 
used-  They  are  made  of  gas  carbon  and  are  hexagonal 
prisma  outside,  about  2*2  cm.  acrosf  and  2-2  cm.  in  height. 
\  receptacle  for  the  bronze  is  hollowed  out  inside,  II  cm. 
in  diam.  and  1-5  cm.  deep,  and  is  provided  with  a  clogely- 
ritting  lid.  They  ran  be  used  many  times  before  being 
worn  out. 

The  crucibles  each  containing  1  gram  of  bronze  are 
placed  close  together  inside  a  salamander  crucible  and 
completely  covered  by  powdered  charcoal.  The  cover 
pot  is  then  Btrongly  heated  lor  two  hour-  in  an  ordinary  gas 
injector  furnace.  The  final  temperature  by  thermocouple 
■as  found  to  be  1375  .  but  probably  higher  temperatures 
would  he  equally  good.  Tin-  boiling  point  of  zinc  is 
906-7  .*  A  number  of  the  carbon  crucibles  are  disposed 
in  »  ring  inside  the  large  pot.  The  number  in  a  ring  at 
the  Royal  Hint  is  eight,  but  a  second  ring  of  eight  can  be 
placed  above,  making  lii  determinations,  of  which  four 
are  cheek  assays  made  on  pieces  of  trial  plate  of 
known  composition.  The  -H>t  is  rotated  through  90° 
even-  15  minutes  to  ensure  uniform  heating.  When 
the  cover  pot  and  its  contents  are  cold  the  carbon  crucibles 
are  taken  out,  and  the  bronze  residue  is  cleaned  by 
.trashing  ami  weighed.  A  cover  pot  is  necessary  in  a  gas 
furnace  as  otherwise  the  carbon  crucibles  bum  completely 
away.  The  high  temperature  is  absolutely  necessary. 
Attempts  to  drive  off  the  zinc  in  a  gas  assay-muffle  urged 
the  highest  attainable  temperature,  about  1200°, 
proved  unavailing.  In  two  hours  in  the  muffle  furnace, 
lost  of  weight  was  insignificant,  only  about  one-tenth 
"f  the  1  per  cent,  of  zinc  present  being  expelled. 

The  ose  of  check  or  proof  assay  pieces  is  necessary,  as 

the    loss    varies    considerably     with     the     temperature. 

bronze  contains  copper  95  per  cent,  tin  4  per  cent, 

I  tine  1  percent.,  and  the  usual  loss  by  volatilisation  is 

about  1-8  percent.     The  difference  between  two  duplicate 

,ys  vane-  from  0  to  0-1  per  cent.,  the  average  difference 

brine  about  II  02  to  003  per  cent. 

It  is  obvious  that  accuracy  depends  on  the  whole  charge 
tg   uniformly  heated.     This  work  i-  successfully  done 
M  the  Mint   by   Mr.   YV.   E.  Jenkins,  who  has  exi 
much  care  and  skill  in  overcoming  the  difficulties  in  the 
furnace  work. 

The  following  arc  spe<  imens  of  results  which  have  been 
obtained  :  — 

Charge   1. 

Bronze  bar.  Composition  by  ordinary  analysis, 

per  cent. 

1  1155 

Iron ...  0-08 

Tin    4-07 

r      94-70 


99-903 


ly  volatilisation:    (1)  1-160  per  cent.;    (2)  1-156 
:   (3)  1-170  per  cent.  ;   (4)  1-165  percent.  ;   Mean, 
1  per  cent. 
The   residues   contained  003   per  cent,   of  zinc.     It   is 
car.  therefore,  that  0-13  per  cent,  of  copper  and  tin  hare 
volatilised. 
Chargt   2. 


Loss  per  cent, 
by  volatilisa- 
tion. 


Corrected 
results. 


rrial  plate  (Cu  93,  So  4.  Zn  1-00) 

|-enny  blank    

Imother  blank    


r  cent. 

per  cent 

1  -283 

ri-oi 

1-215 

1185 

f    -96 
I    -945 

1-17 

114 

.    -92 

1-20 

•  Heyeock  and  Lamplugli,  Proc.  Chem.  8oc„  1912,  IS,  3. 


il.,,,.,.   3. 


Bronze  bar,  oootaining  i 

pat  cent    zinc  j 


Although  most  of  the  determinations  have  been  made 

on  i  mnage  bronze,  there  seems  to  be  no  reason  why  the 
method  should  not  be  applicable  to  brasses  and  bronzes 
containing  any  proportion  ol  /.inc.  if  proper  pr- 
ate taken.  The  volatilisation  of  zinc  causes  volatilisation 
of  copper,  and  if  much  zinc  is  present  it  is  better  not  to 
hasten  the  operation  until  most  of  the  zinc  has  been 
boiled  off.  The  zinc  is  soon  reduced  to  about  5  per  cent. 
at  a  temperature  of  1000". 

The  following  are  losses  of  copper  and  tin  with  different 
proper!  ion-  of  zinc  : — 


!/>--  by 
volatilisation. 


Loss  of  copper  and  tin  by 

volatilisation. 


On  whole 

alloy. 


on  copper 

and  tin 


per  cent. 

1RT    cent. 

per  cent. 

Cu  90 , 

Ml      4               

U-14 

11  14 

li  U 

Zn      II  I 

Co  93  i 

Sn     4            

1-22 

o  22 

0-22 

Zn     1  ' 

1  u  92-33  1 
Zn     7-26  J 

7  '.'i 

04:1 

IMS 

i'u     8-75) 

Zn  01  -2:.  1 

91-55 

0-30 

:)-44 

Duplicate  determinations  are  in  about  as  close  agree- 
ment with  high  percentages  of  zinc  as  with  low  ones, 
and  by  using  pieces  of  the  one  per  cent,  trial  plate  as  check 
assays,  results  from  brasses  are  obtained  which  arc  only 
about  0-1  to  0-2  per  cent,  too  high  in  zinc.  With  suitable 
trial  plates  correct  results  should  be  obtainable. 

The  sources  of  error  in  the  determination  are  as  follow-  : 

(1)  The  presence  of  volatile  constituents  other  than 
zinc,  such  as  cadmium.  These  would  all  l>e  reckoned  as 
zinc.  In  coinage  bronze,  however,  then-  is  only  about 
01  per  cent,  of  impurities  other  than  copper,  tin  and  zinc 
and  part  of  this  is  oxygen,  and  iron. 

(2)  The  presence-  of  oxygen  in  the  alloy.  This  is  in 
the  form  of  oxide  of  zinc. "  The  oxygen  is  almost  entirely 
removed  during  the  heating  and  would  be  reckoned  as 
zinc  The  amount  is  trifliig  in  coinage  bronze.  A  large 
addition  of  zinc  oxide  to  the  assay  piece  makes  practically 
no  difference  to  the  result  all  the  zinc  being  reduced 
and  volatilised. 

(3)  The  retention  of  zinc  in  the  residual  mets  I.  1  his  has 
been  found  to  be  about  003  per  cent.,  under  ordinary 
conditions,  when  the  loss  on  heating  had  been  about 
0-"  per  cent,  more  than  the  zinc  present.  The  amount  ot 
003  per  cent  of  zinc  is  retained  whatever  had  been  the 
original  amount  of  zinc  present.  The  use  of  <  he<  k  assays 
removes  this  error.  __. 

(4)  The  less  of  copper  and  tin  by  volatilisation.  Uus 
usually  amount-  to  about  0-2  per  cent.,  and  is  determined 
and  allowed  for  by  means  of  the  check  assays. 

(5)  The  adhesion  of  dirt  to  the  residual  metal.  rh>» 
appears  to  be  sulphide  of  copper,  due  no  doubt  to  the 
entrvof  gases  into  the  cover  pot.  The  results  are  defective 
and  must  bo  rejected.    The  defect  seWoinoccurs. 

The  advantage  of  the  method  is  merely  the  saving  ot 
time  The  errors  may  reach  about  003  per  cent.,  or 
about  the  same  a-  may  be  expected  in  the  gravimetric 
or  volumetric  processes.  The  time  saved  is  very  great. 
as   an  assistant   looks   after  the  heating  and  clean-    the 
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buttons.     The  assayer  merely  weighs  Ihe  metal  in  and 
out,    the    time    f"r     i    duplicate     determination     being 

about    five   minutes,  including  the  necessary  entering  of 
the  result   in  the  books. 

Discussion. 

The  Chairman  made  some  remarks  as  to  the  eminently 
satisfactory  character  of  the  operation  and  on  the  boiling- 
point  of  zinc. 

Mr.  Edwabd  Gardner  asked  what  weight  sample  was 
taken.  He  also  asked  whether  Dr.  Rose  had  had  any 
experience  of  what  he  termed  artificial  carbon  crucibles, 
made  in  the  same  way,  and  of  the  same  materials  as 
electric  light  carbons.  He  saw  that  the  crucible  used  by 
Dr.  Rose  was  made  from  gas  retort  carbon,  and  he  had  had 
some  experience  with  crucibles  made  from  both  materials. 

Mr.  Arnold  Philip  asked  how  exactly-  the  correction  was 
applied  from  the  trial  plate  to  the  actual  sample  under 
test.  Dr.  Rose  had  said  he  had  examined  other  alloys. 
In  his  own  practice,  he  rather  shrank  from  making  deter- 
minations of  zinc :  even  with  the  most  careful  work 
such  determinations  tended  to  come  out  high ; 
separation  of  the  sulphide  was  always  avoided  if  possible  ; 
the  best  method  they  found  was  to  precipitate  the  carbon- 
ate, but  then  the  results  were  high  even  with  the  most 
favourable  and  careful  work.  At  Portsmouth  they  were 
specially  interested  in  determining  zinc  in  gun  metals, 
containing  about  2  per  cent,  of  zinc,  and  a  really  rapid 
method  for  determining  it  would  be  very  useful  in  checking 
other  results.  The  present  practice  was  to  determine  very 
carefully  everything  else  except  the  zinc.  Would  Dr.  Rose 
explain  exactly  how  the  correction  for  the  trial  plates  was 
applied  and  whether  he  had  made  any  determinations  on 
alloys  of  the  character  of  the  Admiralty  gun  metal  which 
contained  2  per  cent,  of  zinc,  88  per  cent,  of  copper, 
and  10  per  cent,  of  tin  ?  He  was  also  surprised  to  hear  that 
Dr.  Rose  did  not  lay  very  great  stress  on  the  loss  due  to 
volatilisation  of  tin.  He,  himself,  would  have  imagined 
that  tin  would  have  been  more  readily  volatile  than 
copper.  About  a  year  or  so  ago  Professor  Turner  had 
described  the  determination  of  zinc  and  other  volatile 
metals  by  heating  alloys  in.  vacuo  :  that,  of  course,  must 
necessitate  very  special  apparatus  and  possibly  difficulties, 
which  this  extraordinarily  simple  method  Dr.  Rose  had 
described  did  not  require. 

The  Chairman  said  he  thought  Professor  Turner's 
experiments  were  to  see  if  all  the  zinc  could  be  driven  out 
of  different  kinds  of  brasses  by  heating  in  a  current  of 
hydrogen.  He  did  not  know  it  was  intended  to  be  a 
quantitative  operation,  but  simply  to  find  whether  zinc 
could  be  driven  out.  He  thought  it  was  mainly  a  question 
as  to  whether  the  zinc  was  retained  as  a  compound  or  as 
a  common  mixture. 

Dr.  Rose,  in  reply,  said  that  the  weight  of  alloy  taken 
for  the  determination  was  one  gramme.  The  hard  gas 
carbon  crucibles  in  use  were  very  durable,  and  did  not 
appear  to  be  altered  in  any  way  after  being  used  many 
times.  None  had  been  worn  out  yet.  He  had  had  no 
experience  with  soft  carbon  crucibles,  but  he  should  have 
expected  that  any  carbon  crucible  would  do.  He  was 
interested  to  hear  about  Mr.  Philip's  problem.  In 
preparing  a  trial  plate  at  the  Mint,  they  melted  together 
95  parts  of  copper,  4  of  tin,  and  1  of  zinc,  cast  an  ingot, 
rolled  it  out,  and.  analysed  it  carefully  by  the  usual  methods. 
They  had  made  one  trial  plate,  by  good  luck,  that  contained 
exactly  100  per  cent,  of  zinc,  but  what  the  exact  com- 
position was  did  not  matter,  provided  that  it  was  accurately 
known.  As  an  example  of  the  use  of  the  trial  plate,  the 
author  quoted  the  following  results:  — 
Charge  D.  Nor.  24,  1913. 

Loss  of  weight  on  the  trial  plate,  duplicate  results, 
1-235  per  cent,  and  1-215  per  cent.  :  mean  loss  1-225  per 
cent.,  when  the  zinc  present  was  100  per  cent.  Penny 
blank  :  loss  of  weight,  1-185  per  cent,  and  1-17  per  rent.  ; 
mean  loss  1177  per  cent.  The  percentage  of  zinc  in  that 
penny  was  obtained  by  deducting  0-225  per  cent,  (the 
loss  of  copper  and  tin  in  the  trial  plate  determinations) 
from  the  loss  of  weight  in  the  penny  assay  pieces. 
Deducting  0-225  per  cent,  from  1-177  per  cent.,  they 
obtained  as  the  result  005  per  cent,  of  zinc  in  the  penny. 
Another  penny  gave  losses  of  1-14  per  cent,  and  1-20  per 


cent.  Deducting  0-225  from  the  mean  of  these  figures,  they 
obtained  0-945  per  cent,  of  zinc  as  the  amount  contained  in 
the  second  penny,  or  as  individual  determinations, 
0-915  per  cent,  and  0  975  per  cent,  generally  the  difference 
between  duplicate  results  was  less  than  that.  He  would 
be  glad  to  try  Mr.  Philip's  two  per  cent,  alloy  if  he  would 
send  him  a  piece.  His  impression  was  that  tin  did  not 
volatilise  any  more  easily  than  copper,  and  that  the 
loss  on  88  per  cent,  of  copper  and  10  per  cent,  tin  would 
not  be  very  different  from  the  loss  on  95  copper  and  4  of 
tin  ;  it  would  be  of  the  same  order.  Consequently, 
if  a  trial  plate  was  made  up  of  that  composition,  the 
error  due  to  the  difference  between  duplicate  results  would 
probably  be  no  greater  in  that  gun  metal  than  with  their 
coinage  bronze.  As  he  had  stated  in  the  paper,  he  con- 
sidered that  the  error  in  the  reported  result  was  not  moie 
than  ±005  per  cent,  when  a  trial  plate  was  used. 


NICKEL  TANNATES. 

BY  PURAN  SINGH. 

Forest  Research  Institute.  Dehra  Dun,  India. 

I.  While  working  with  nickel  hydroxide  as  a  substitute 
l"t  hide  powder  in  tannin  estimation,  it  was  considered 
of  interest  to  examine  the  nature  of  the  salts  yielded  by 
the  interaction  of  nickel  hydroxide  and  tannic  acid.  It 
seems  that  two  different  salts  of  nickel  with  tannic  acid 
are  formed  according  to  the  conditions  of  precipitation. 
By  precipitating  the  solution  of  nickel  hydroxide  in 
ammonium  salts  by  adding  a  tannic  acid  solution  in  the 
presence  of  an  excess  of  nickel  hydroxide,  a  salt  with 
higher  content  of  NiO  is  formed,  while  the  salt  precipitated 
in  presence  of  an  excess  of  tannic  acid  by  adding  to  a 
tannic  acid  solution  the  solution  of  nickel  hydroxide  in 
ammonium  silts,  has  about  one-third  the  NiO  content  of 
the  other  salt. 

It  is  extremely  difficult  to  prepare  tannic  acid  salts  of 
standard  purity  for  the  salts  are  all  amorphous,  and  there 
is  no  suitable  solvent  for  them  for  subsequent  purification. 
I  have  only  been  able  to  judge  of  their  purity  by  observing 
the  nickel  content  of  the  salts  on  incineration.  Thus 
their  comparative  purity  has  only  been  apparent  to  me 
after  the  nickel  contents  of  the  two  salts  on  repeated 
incinerations  have  been  uniform. 

II.  Nickel  hydroxide  freshly  precipitated  and  washed 
free  of  alkali  and  sulphates  was  dissolved  in  ammonium 
chloride.  To  this  nickel  hydroxide  solution  which  was 
kept  stirred,  a  solution  of  Kahlbaum's  "  extra  pure  " 
tannic  acid  was  added,  leaving  an  excess  of  nickel  hydroxide 
solution.  The  salt  when  freshly  precipitated  was  greenish 
white  which  slowly  changed  into  deep  brown.  On  drying 
it  became  blackish  brown.  It  was  insoluble  in  water 
and  other  solvents,  dissolving  only  in  strong  alkalis  and 
in  strong  solution  of  tannic  acid  with  evident  decompo- 
sition. The  salt  was  washed  thoroughly  by  decantation 
till  it  was  free  from  chlorides. 

The  well-washed  salt  was  first  dried  over  sulphuric  acid 
in  vacuo,  it  was  then  incinerated  and  its  moisture  deter- 
mined at  the  same  time,  this  latter  being  determined  at 
100°  C.  This  salt  was  prepared  on  different  occasions,  at 
times  after  the  lapse  of  months,  and  the  following  are  the 
results  of  incinerations  : — Percentages  of  NiO  found. 
28- 15,  28-50,  28-40,  27-94,  28-67. 

.  III.  In  a  second  series  of  experiments,  the  niokel 
hydroxide  solution  was  added  to  the  tannic  acid  solution 
and  the  salt  was  precipitated  in  the  presence  of  some- 
excess  of  tannic  acid.  The  salt  was  almost  white  when 
freshly  precipitated  but  slowly  acquired  a  slight  greenish- 
yellow  tinge.  Unlike  the  salt  mentioned  in  I.,  this  salt 
changes  its  colour  but  little  and  that  only  superficially. 
Owing  to  the  presence  of  tannin,  it  was  slightly  soluble 
in  water.  It  was  also  washed  by  decantation  till  free  from 
chlorides.  The  results  of  incineration  done  on  different 
occasions  were  :— NiO,  7-44.  817,  8-94,  8-96,  9-85,  100: 
per  cent. 

IV.  The  same  as  in  II.,  but  instead  of  using  nickc 
hydroxide  dissolved  in  ammonium  chloride,  the  Ban 
dissolved  in  ammonium  acetate  was  used.  Two  trial 
were  made  and  the  washing  of  the  salt  was  cojvsiderc 
defective  till  it  gave  a  similar  NiO  content  as  obt.iim 
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in  11.    The  results  of  the  two  trials  were:     NiO,  23-76 

and  28-29  per  cent. 

\.  Tii.  mi.-  as  in  111  .  only  the  nickel  hydroxide 
solution  used  in  l\.  was  employed  in  this  case  also. 
I!i,  results  of  ill.  two  trials  were":  Nil'.  Sill  and  HI  12 
|Mr  . 

\'l.  In  tins  case  nickel  hydroxide  was  dissolved  in 
liquor  ammonias  fort,  and  tannii  acid  Bolution  was  added 
in  excess.  Owing  to  the  presence  ..f  excess  ..f  ammonia, 
thr  miIi  precipitated  was  completedly  dissolved  The 
solution  became  .lark  brown  oul  of  which  a  deep  brown 
-ah  was  prei  ipitated  by  adding  an  excess  of  alcohol. 
Dm  precipitate  was  filtered  and  washed  completely  with 
alcohol  and  driril  at  100'  C.  'ill  constant.  On  incinei 
at  ion  this    alt  gave  10-25  per  cent.  of  NiO. 

'l'h. .ugh  it  ha-  not  been  possible  t..  obtain  absolutely 
pur.  salts,  n  can  safely  be  said  from  the  results  obtained 
that  only  two  theoretical  salts  have  been  formed.  The 
one  with  lower  nickel  content  is  the  norm  il  salt  represented 
by  the  following  equation: — 

(C.,,H„0,).+Ni(OH),=  (CuH,0,),Ni+2B  0 

taoording  to  tins  formula  the  calculated  NiO  in  this 
salt  is  10-69.  The  sali-  prepared  on  different  occasions 
havi-  towards  the  end  of  these  experiments  yielded  1"  per 
cent.  NiO. 

The  second  salt  with  the  higher  nickel  content  comes 

Dearest     t"    the    empirical    formula    Nij(C14H,0,),.      The 

percentage  ..{  NiO  required  by  this  formula  is  27-53.     The 

II'.-   result    of   the   incinerations    mentioned   in   11.    is 

13  per  cent.     This  percentage  is  also  supported  by  the 

final  result  given  in  TV.,  viz..  28-2!>. 

Discussion. 

Professor  Donnan  thought  the  author  had  not  brought 

much   evidence   forward   to   show   that   the   amorphous 

s   which   he   analysed   were    really   definite   and 

pure  chemical  compounds,  and  not  mixtures  or  "  adsorp- 

Bon-complei 

Dr.  E.  K.  Rideal  said  he  had  found  they  could  not  get 
any  definite  compound  by  the  action  of  an  iron  salt  on 
tannic  acid,  although  he  had  tried  for  a  long  time.  The 
BXaol  composition  ..f  tannic  acid  was  unknown;    indeed, 

aiding  t..  some  investigators  chemically  pure  tannin 
contained  at  least  three  distinct  acids.  When  in  solution, 
tannin  was  present,  partly,  at  any  rate,  as  a  colloid,  as  was 
evident  from  the  hide  powder  test. 


MB.    T.    W.    LOVIBOXD    HI    THE    CHAIR. 


THK  OXYGEN  CONTEXT  OF  THE  GASES  FROM 
ROASTING  PYRITES. 

BY   LEWTS   T.   WRIOHT. 

(This.!..  Feb.  l(i.  1914.  pp.  111—113). 

Discussion. 

Page  112.  col.  1.  lines  8  to  5  from  bottom,  for  "T>.  M. 
MscKechnie  "  read   '■  R.  I).  MacKechnie,"  and  in  place  of 
the  last  two  lines  of  the  paragraph,  read  "ferrous  oxide 
:ally  present  in  small  quantity." 


Newcastle  Section. 


Mating  held  at  Armstrong  College,  on  Wednesday.  NcvenAer 
12tt,   1913. 


BOMB  OF  THE  TERNARY  ALLOYS  OF  IRON, 
CARBON  AND  PHOSPHORUS. 
by  j.  e.  stead.  d.sc,  d.met..  f.r.s..  etc 

Introduction. 

Part   1. 

\  .    NOTX. — A  Bibliography  of  the  researches  referred  to  is  given 
IB  Appendix  m. 

In  order  to  understand  intelligently  the  alloys  of  iron, 
carbon   and   phosphorus,   it    will   be  necessary   to   allude 


briefly  to  the  binary  alloys  iron-carbon  and  iron-ph 

Since  my  original  work  on  iron  and  pho  pborun  was 
published,  together  with  notes  on  the  ternary  alloys 
I'V.  I',  j i !,  I-',  p.  much  careful  work  ha  been  done,  mainly 
in  Germany,  Saklatwalla  rep  >t.  .1  my  own  experimei 
mi  the  alloys  ..f  iron  and  pho  phoru  and  inpplementod 
tic  in  with  an  equilibrium  diagram, 
/ron  and  phosphorus— bina 

First  iron  and  iron  pho  phide  form  olid  johitions 
(see  Appendix  1.)  in  all  proportions  up  to  the  point  of 
saturation  when  about  M  per  cent,  phosphorus  and  H8-3 
p  i  .cut.  iron,  ..i  lo'.i  per  cent,  phosphide  <.f  ir..n 
1 1-'.  ;l'i   and   S9-1    ]«  cm.   iron   an  ted     It    is, 

however,  .inly  by  long  continued  heating  at  tempcratun 
above    1000   C     ol    rapidh    solidified    alloys    containing 
IT  percent,  phospln.ni    that     itui  effected. 

Alloys  containing  between  I  pei  cent,  and  1-7  percent, 
phosphorus,  if  cast  in  small  moulds,  will  nol  be  homogene- 
ous but  will  consist  ..f  an  aggregate  of  crystal  grains 
enveloped  by  a  eutectic.  The  centre  ]m ,rt i,.n  of  the 
crystals  will  contain  relatively  leei  phosphor!)  than  the 
outer  parts,  the  proportion  increasing  gradually  with  tin- 
distance  from  the  centres  of  the  crystals  and  are  saturated 
at  the  points  where  they  meet  the  eutectic  envelopes. 

By  long  continued  heating  of  these  eutectic  enveloped 
alley-  at  temperatures  just  above  the  fusion  point  of  the 
eutectic,  the  pliosphi.li-  will  diffuse  toward-  the  centre  ,,f 
the  crystals  and  eventually  the  whole  mass  will  consist 
of  homogeneous  crystals  which  will  meet  without  there 
being  any  intervening  eutectic. 

On  annealing  alloys  containing  2  pei  cent,  phosphorus 
and  0-1 2  percent,  carbon  in  ore  so  as  to  remove  the  carbon, 
or  even  in  charcoal  at  temperatures  below  1000°C.  much 
of  the  phosphide  will  separate  and  will  be  found  in  the 
cold  alloy,  apparently  along  the  cleavages  of  the  iron 
crystals. 

Second. — When  the  proportions  of  phosphide  and  iron 
saturated  with  phosphide  are  as  given  below  : — 

Constitutional  Composition. 
Iron  saturated  with  phosphide  38-6  =  0-65  per  cent,  phosphorus 
Free  iron  phosphide    61-4=  9-55    ,,  ,, 

1000         1020 

the  mixture  will  be  the  binary  eutectic  which  has  only  one 
freezing  point  at  about  loot)  ('..  and  when  cold  i-  com- 
posed of  cells  of  iron  saturated  with  phosphorus  in  a 
mass  of  iron  phosphide. 

In  very  grey  pig  irons  containing  little  manganese  and 
much  silicon  the  phosphorus  always  exist-  in  the  binary 
eutectic  derived  by  decomposition  of  the  ternary  eutectic 
which  is  the  last  portion  to  freeze  in  all  pbosphorettic 
pig  irons,  whether  "rev  or  white  in  fracture.       (Photo    I.) 

It  not  infrequently  happens  that  the  cell  .substance  of 
the  binary  eutectic  in  grey  pig  iron  consists  of  pcarlite.  In 
such  cases  it  i-  certain  that  at  the  point  of  solidification 
the  cell  substance  can  contain  little  phosphide  in  olid 
solution  and  must  eonsi-t  of  austenite.  Whether  phosphide 
diffuses  into  the  cells  in  cooling  down  cannot  1«-  determined, 
but  judging  from  the  way  aust<  nite  resists  the  diffusion  of 
phosphide  into  it,  it  may  be  accepted  that  until  the  carbide 
separates  at  Ar.  1-2-3  (700  I  it  would  not.  and  at  lower 
temperatures  than  700°  C.  the  diffusion  would  be  exceed- 
ingly slow. 

The  eutectic  containing  pcarlite  cells,  although  three 
elements  are  present,  would  at  the  point  of  solidification 
contain  only  two  constituents,  viz..  phosphide  and  solid 
solution  of  carbide  in  iron,  and  must  therefore  be  considered 
as  binarv.  not  ternary.  If  the  carbide  entirely  replaced 
the  phosphide  in  the  cell  substance  it  would  probably 
have  the  following  composition,  viz.  : — 

Free  iron  phosphide    g^sfctbon 

Austenite    °° 

100-0 

Phosphorus  about    Jf5  P"  <*nt- 

411  the  alloys  containing  between  1-7  per  cent,  and 
1  f>2  per  cent,  contain  crvstallites  of  iron  more  or  leas  satur- 
ated with  phosphide  of  iron  which  crystallise  out  in  advance 
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during  the  solidification  and  are  found  in  the  alloy,  when 
eold,  embedded  in  the  eutectic  containing  10-2  phosphorus. 

The    diagram    slightly    altered    from    that    diavro    l>y 
Saklatwalla  indicates  this  and  other  points  of  interest. 
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The  remarkable  feature  in  this  diagram  is  the  apparent 
erratic  freezing  point  of  the  eutectic  along  the  line  SRQ. 
Commenting  on  this,  the  author  suggests  "  that  this 
strange  behaviour  may  be  due  to  the  existence  of  a  definite 
phosphide  corresponding  to  somewhat  between  6-5  per 
cent,  and  8  per  cent,  phosphorus,  and  that  what  freezes  at 
below  900°  C.  may  have  a  different  composition  to  that 
which  freezes  at  about  1000°  C."  As  an  alternative  he 
suggests  that  it  is  of  the  same  composition  along  the 
whole  line,  but  undergoes  a  thermal  change  at  the  lower 
temperature. 

My  own  more  recent  trials  have  shown  that  the  eutectic. 
whether  present  in  minute  quantity  or  in  greater  amount, 
as  in  the  alloys  containing  2  per  cent,  and  9  per  cent. 
respectively,  melt  at  the  same  temperature  and  that  the 
line  SRQ  on  the  melting  point  diagram  should  be 
straight.  A  new  line  has  been  introduced  to  the  diagram 
showing  this.  Whether  there  is  a  thermal  change,  as 
suggested.  I  have  no  proof,  negative  or  positive.  It  seems. 
however  improbable,  that  there  is  a  definite  chemical  sub- 
stance with  less  phosphorus  than  is  represented  by  Fe3P. 

Third. — When  the  alloy  is  of  the  composition  of  Fe3P, 
it  contains  15-56  per  cent,  phosphorus  and  consists  of 
homogeneous  crystals  of  iron  phosphide.     (Photo  2.) 

Fourth. — With  increasing  proportions  of  phosphorus, 
according  to  Saklatwalla,  a  second  eutectic  appears  con- 
sisting of  Fe3P  and  Fe.,P  containing  about  16  per  cent, 
phosphorus  freezing  at  980°  C. 

Fifth. — The  mixtures  containing  between  15-56  per  cent, 
phosphorus  and  24-6  per  cent.  (Fe2P)  consist  of  crystals  of 
Fe3P  in  the  second  eutectic.  I  had  previously  isolated 
the  compound  Fe.,P,  but  the  second  eutectic  escaped  my 
notice. 

Sixth. — Some  of  the  properties  of  the  compounds  Fc,P 
and  Fe2P  have  been  studied.  The  former  is  soluble  in 
HC1  and  HNO,  and  is  strongly  attracted  by  the  magnet. 
It  is  hard  and  brittle  and  appears  to  crystallise  in  rhombic 
pi  isms.  The  compound  Fe..P  is  only  with  difficulty 
soluble  in  nitro  hydrochloric  acid  and  cannot  be  attracted 
by  an  ordinary  magnet. 

Brintll  hardness. 

The  hardness  of  pure  Fe3P  is  under  that  of  quartz,  and  it 
is  not  so  hard  as  Fe3C.  It  is  too  brittle  to  test  by  Brinell's 
method.  Saklatwalla  says  it  corresponds  to  No.  6  on 
Mohr's  scale,  or  of  the  hardness  of  felspar. 

The  hardness  of  saturated  solid  solutions  of  phosphide 
of  iron  in  iron  increases  with  the  phosphorus  content  h\ 
about  1-3  points  for  each  0-01  per  cent,  phosphorus.  The 
resistance  of  solid  solutions  of  phosphorus  in  iron  to 
corrosion  is  proportional  to  the  amount  of  phosphide 
present. 

Seventh. — lion  containing  phosphide  in  solid  solution  is 
more  resistant  to  the  attack  of  etching  reagents  than  pure 
ferrite  or  iron  containing  less  phosphide  in  solid  solution. 
It  is  more  rapidly  oxidised  on  heating — a  property  which 


enables  one  to  ascertain  whether  or  not  the  phosphorus 
is  evenly  distributed  in  commercially  produced  iron  and 
steel,  for  when  polished  specimens  are  heated  lo  about  300° 
('.  the  phosphorus  rich  portions  become  coloured  blue  by 
the  time  the  purer  have  assumed  a  red  or  brown  tint. 
This  method  of  identification  has  lor  convenience  been 
called  ""  heat  tinting." 

Iron  and  carbon  binary  alloys. 

A. — Iron  and  carbon  combine  to  form  a  definite  chemical 
compound  which  may  be  represented  by  the  expiession 
Fe3C.     It  contains  : — 

Iron 93-334  per  cent. 

Carbon    6-666 


100-000  per  cent 


It  is  present  in  all  annealed  steels  and  may  be  isolated 
by  dissolving  out  the  associated  free  iron. 

It  may  be  produced  in  an  almost  pure  state  by  the  action 
of  certain  carbonaceous  gases  on  pure  iron  when  they  ate 
heated  together  at  temperatures  below  700°  C. 

B. — Solid  iron  carbide  dissolves  in  solid  iion,  or,  expressed 
differently,  the  two  bodies  interdiffuse  to  form  what 
are  described  as  solid  solutions  (see  Appendix  I.).  They 
are  saturated,  the  one  with  the  other,  at  about  1130°C. 
when  about  30  per  cent,  carbide  and  70  per  cent,  iron 
saturated  with  2  per  cent,  carbon  are  together.  On 
cooling  from  1 130°  C.  this  saturated  solid  solution  gradually 
parts  with  carbide  and  as  the  temperature  falLs  the  separ- 
ated carbide  appears  as  plates  or  is  crystallised  on  the  cell 
walls. 

The  remaining  solid  solution,  just  above  700c  C,  is  the 
eutectoid  of  iron  and  carbon,  and  contains  : — 


Iron 86-S  per  rent . 


Carbide 


13-i 
100-0  per  cent. 


0-90  per  cen*.  carbon 


On  cooling  further  a  critical  change  occurs.  Much  heat 
is  absorbed,  as  is  indicated  by  a  long  arrest  of  temperature 
at  the  point  called  Ar.  1-2-3,  and  during  this  arrest  the 
carbide  and  iron  completely  separate  from  each  othei  and 
appear  in  the  alloy  when  cold  in  the  form  of  laminae  of 
iron  carbide,  and  free  iron  in  juxtaposition.  This  portion 
of  the  alloy  contains,  both  before  and  after  the  critical 
change,  0-90  per  cent,  carbon  or  13-5  per  cent.  Fe3C,  and 
86-5  per  cent,  iron,  and  is  called  "  pearlite  "  after  the 
dissociation. 

Dr.  Arnold  describes  it  as  saturated  steel,  but  when  using 
this  expression  it  must  be  remembered  it  is  only  when 
heated  to  just  above  the  critical  point  Ac.  1  about  730°  C. 
that  the  term  is  admissible.  After  cooling  slowly  through 
At.  1-2-3  the  two  substances — iron  and  carbide — are  no 
longer  in  solution,  but  in  the  free  state. 

On  heating  pearlite  for  a  long  time  at  about  670°  C.  to 
680°  C.  just  under  the  critical  point  Ar.  I,  the  laminae  or 
thin  plates  of  carbide  slowly  break  up  and  form  minute 
globules.  These,  on  touching  each  other,  behave  jir-t  M  it 
they  were  drops  of  water,  and  under  the  influence  of  surface 
tension,  coalesce  and  form  larger  globules,  and  after  »bU 
the  enlarged  globules  come  into  contact  with  others  and 
coalescence  again  occurs.  By  long  heating  the  globule- 
have  been  obtained  so  large  as  to  be  easily  seen  with  a 
simple  magnifying  glass.  If  time  were  afforded  then 
can  be  little  doubt  they  would  assume  much  greater 
dimensions  and  would  probably  eventually  form.idio- 
morphic  crystals  it  Fe3C  similar  to  the  carbide  crystals 
called  Cohenite  in  certain  meteoric  irons. 

D. — If  the  carbon  is  between  2  per  cent,  and  just  under 
4-3  per  cent,  when  the  fluid  alloy  completely  solidifies  at  ■' 
temperature  of  about  1130°  C.  it  is  composed  of  fir-tree 
crystallites  of  iron  saturated  with  carbide  (=abbut  2  per 
cent,  carbon)  bedded  in  a  eutectic  containing  4-3  pel 
cent,  carbon. 

E. — If  there  is4-3  per  cent,  carbon  and  95-7  percent,  iror 
in  the  alloy  it  freezes  at  one  single  point  1130"C.  an< 
consists  entirely  of  a  eutectic  mixture  composed  of  honey 
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oomhod  Fc,C  theoells  of  which  Me  filled  with  imnaaturated 
with  irnj  oarbido,  i.i  the  following  proportions.  (I'lmio  3.) 


i  trbkle  ol  Iron  50  per  cent. 

itocated  with  rarblde  60 

1 1 hi  pec  cent. 


IS  pec  sent    Fe,C. 


In  oooling  dowr,  the  excess  oarhide  over  the  euteotoid 
proportion  falls  out  of  solid  solution  and  crystallises  mi  the 
cell  walls  of  the  eutectic  ocmentite  and  co  incidentally 
reduces  the  site  of  the  cells.  On  cooling  through  tho 
critical  point  Ar.  I  2  :i  the  remaining  solid  solution  is 
ceeorred  into  pure  iron  anil  iron  carbide.  The  analyses 
of  the  binary  euteotios  at  the  point  just  above  and  below 
the  critical  temperature  are  as  follows: — 


VI... \.- 

u   1  S  9 


Below 
Ar.  1.2.8. 


Iron  saturated  with    IS 
carbide  in  solid  solut 
lv.uiitf    consisting  ol 

.'.  net 

on 
fret-    c 

cent. 
trbide 

per  cent, 

41-0 

pec  cent 
59-0 

41-0 

1000 

100-0 

4-30% 

In  alloys  containing  more  than  the  eutectic  proportion  of 
carbide,  the  excess  Fe,C  falls  out  of  solution  above  1 130°  C. 
— the  eutectic  point — in  the  form  of  flat  plates  and  finally 
when  the  excess  is  all  out  of  solution  and  the  eutectic 
proportion  of  50  per  cent.  Fe,C  and  50  per  cent,  iron 
saturated  with  carlton  is  reached  the  whole  residue  solidifies 
at  about    1130°  C. 

Commercial  white  irons,  free  from  phosphorus,  contain- 
ing more  than  4-3  per  cent,  carbon,  never  contain  plates 
of  carbide  bedded  in  the  eutectic,  for  silicon  is  always 
present  and  this  element  induces  the  excess  carbide 
to  deoompoee  at,  or  near  to,  the  eutectic  point,  into 
graphite  ard  iron  saturated  with  carbide,  and  the  alloys, 
when  cold,  are  grey  or  mottled. 

F. — All  solid  solutions  of  carbide  in  iron  are  called 
Austenite  and  contain  the  iron  in  the  gamma  allotropic 
state  and  arc  non-magnetic,  but  it  is  only  the  saturated 
or  nearly  saturated  alloys  that  can  be  essentially  retained 
in  that  condition  by  sudden  quenching  in  ice-cold  water 
from  a  temperature  of  about  1000°  more  or  less. 

Ironcarbonphotpfuiriti  ternary  alloys. 

In  my  paper  on  iron  and  phosphorus  (Journal  of  the  Iron 
and  Steel  Institute,  1900,  Vol.  II,  page  87)  the  ternary 
eutectic  of  iron  phosphorus  and  carbon  was  first  described 
••>  "a  complex  compound  mixture  of  the  binary  eutectic 
iron  and  phosphorus,  and  thin  plates  of  carbide  ot  iron." 
It  was  not  fully  described  but  it  was  suggested  that  it 
contained  about  2  per  cent,  carbon. 

In  1876  I  described  an  experiment  in  which  Cleveland 
iron  was,  when  partly  frozen,  subjected  to  hydraulic 
pressure  and  a  part  of  the  last  liquid  portion  was  squeezed 
out  of  the  mass.  The  analysis  of  the  metal  used  and  the 
liquid  pressed  out  are  given  below  : — 


,    Substance 
Metal.        pressed  out. 

per  cent. 
Iron  (by  difference)   93-37 

per  cent. 
90-27 

3-00 

1-75 

Manganese   0-35 

0-29 

silicon  1-63 

0-79 

sulphur 0-12 

I  Phosphorus    1-53 

0-06 
6-84 

When  allowance  is  made  for  the  carbon  equivalent  to 
the  silicon,  which  the  latter  replaces,  in  the  proportion 
of  about  1  carbon  to  5  silicon  (0-79  per  cent. =0-16  per 
cent,  carbon)  the  total  becomes  1-75  per  cent. +0-16  per 


cent.  1  '.H  pei  mot,  carbon.  Excluding  theailioon  and 
rolphur,  etc.,  the  analysis  ol  the  remaining  man 
oali  ulutcd  into  percentages  would  be,  ric.  : — 

IV  r 

Iron  and  manganese   90-58        81-19 

Carbon    I 

Phosphorus    

100-00 


This  corresponds  -t  olosely  with  the  analyses  of  the 

ternary  enteotio  as  determined  latei  bj  vVusI  and  I rana, 

which  were  as  follows,  namely  : — 


Wii-t 

I'  r  cent 
HI -30 

6-70 

pi  i  cent 
91-15 

I -'.if. 

It  was  shown  in  I'.HKI  that  in  ternary  alloy-,  containing 
0-12  per  cent,  carbon  and  about  2  per  cent,  phosphorus 
the  last  portion  to  freeze  contained  both  phosph 
and  carbon  in  a  eutectic,  ami  during  cooling  down  after 
complete-  solidification  the  carbon  diffused  out  of  this 
into  the  surrounding  metal.  It  w.is  further  shown  that 
in  white  pig  iron  the  eutectic  always  contained  three 
constituents  while  that  in  very  grey  irons,  high  in  silicon, 
was  always  binary  containing  only  two.     Photo  2.  3,  4.  •">. 

It  was"  shown  that  phosphide  of  iron  diffuses  in  iron 
and  tends  to  become  intimately  mixed  with  it  to  form 
homogeneous  solid  solutions,  and  that  the  presence  of 
carbon  greatly  retards  the  diffusion  and  prevents  it 
entirely  if  the  quantity  is  great. 

In  the  early  days  of  the  pyrometer,  many  of  the  records 
were  sometimes  lower  than  the  truth  and  the  inching 
point  of  the  binary  eutectic — about  910°  C— given  by 
Osmond  and  myself,  is  about  35°  C.  below  the  truth. 

The  very  careful  and  elaborate  researches  of  Wiist  on 
the  ternary  alloys  are  an  important  addition  to  the  pre- 
liminary work  published  eight  years  previously.  The  time 
may  be'  said  of  the  work  of  Goerens  and  Gutowsky  and 
others. 

Wust  was  the  first  to  fully  study  and  prepare  the 
ternary  eutectic,  the  melting  point  of  which  he  found  t<  be 
about  945°  C. — a  result  confirmed  by  Goerens,  Gutowsky 
and  Carpenter.  He  proved  that  each  1  per  cent,  phos- 
phorus added  to  pig  iron  reduced  the  initial  melting 
point  about  27°  C. 

Gutowsky  confirmed  what  I  had  previously  shown 
that  tho  eutectic  remaining  in  cold  grey  pig  irons  con- 
taining phosphorus,  is  sometimes  of  a  binary  character. 
His  work  is  of  high  order  of  merit,  and  contains  much 
valuable  information  as  it  shows  the  gradual  oha 
that  occur  during  freezing  and  melting  of  phosph  rettio 
pig  iron.  He  says  that  the  melting  of  prey  pig  iron  b 
with  the  fusion  "of  the  binary  eutectic  at  about  980  C, 
but  that  the  meltin"  point  is  lowered  as  the  binary  eutectic 
(by  absorption  of  iron  carbide)  passes  into  the  ternary 
eutectic,  melting  at  944°  C. 

A  research  pubbshed  by  Goerens  and  Gutowsky,  bearing 
indirectlv  on  the  ternary  alloys,  on  the  formation  of 
"raphitein  pig  iron  when  cooling  is  of  the  greatest  impoit- 
ance.      They     conclude,     confirming     Wust     and     others, 

inrludin1*  myself  ! —  .  ... 

(a)  That  the  formation  of  the  graphtte  which  remains 
in  the  solid  iron  occurs  during  the  solidification  proec- 

tb)  That  it  occurs  only  after  the  previous  separation 
of  the  eutectic  cement  it  e.  and  that  graphite  in  pig  iron 

is  ?4aS5#!«3ft*-  »-r  rrspVhe  ts 

their  formation,  and  more  copious  the  slower  the  eutectic 

inTh?setndu^sprac,ica..y  coincide  with  the  careful 
observations  of  practical  metallurgists  lour  Wme*mo 
refined  methods  of  research  were  available.     It  had  long 
been  noticed  that  if  the  cooling  of  east  iron  were  accelerated 
M  is  in  making  chilled  roTb-the  carbides  of  iron  first 
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to  form  remain  undccomposed  in  the  chilled  outer  layer,  and 
thit  below  the  chill,  where  the  cooling  is  slower,  graphite 
plates  appear  which  increase  in  size  with  the  distance 
from  the  chilled  surface,  and  that  the  graphite  plates 
arc  smillei  in  thin  than  in  large  eastings — due  to  the  less 
rapid  c  oling  in  the  former  as  compared  with  the  latter. 

Although  the  author's  remarks  applied  to  QOn-phos- 
phorettie  iron,  they  equally  apply  to  phosphorettk  pig 
irons.     It  is  for  that  roason  they  are  here  referred  to. 

Phosphorus,  like  silicon,  if  added  to  highly  carburet  ted 
white  iron  when  molten  containing  about  4  per  cent, 
carbon,  causes  the  iron  to  become  grey  on  cooling,  due 
to  the  separation  of  graphite,  indeed,  if  the  quantity 
of  phosphorus  added  is  16  per  cent,  practically  the  whole 
of  the  carbon  will  be  thrown  out  ot  solution  even  when 
the  metal  is  still  liquid  and  will  appeal  as  graphite  on  the 
surface. 

By  calculation,  the  constitution  of  the  ternary  eutectic 
is  a-  follows,  namely  : — 

Per  cent. 

]  ron  phosphide  (free)    44-3 

Iron  free  from  phosphide 26-3 

Carbide  ot  iron  29-4 

100-0 


If.  however,  the  third  constituent  contains  iron  saturated 
with  phosphorus  it  will  have  the  following  composition  : — 

Per  cent. 

Iron  phosphide  (free)    41-5 

Iron  saturated  with  phosphide  29-1 

Carbide  of  iron 29-4 


100-0 


It  is  possible  that  the  constitution  of  ,he  cold  alloy 
varies  with  the  rate  of  cooling. 

Difference    in    mkrosiructure    between    iron-carbon,    iron- 
phosphorus  and  iron-earbon-phosphorus  euteclics. 

The  iron-carbon  and  iron-phosphorus,  eutecties  are  very 
similar  so  far  as  structure  is  concerned :  indeed  the 
phosphide-iron  eutectic  previous  to  1900  was  mistakenly 
called  iron  carbide. 

Solidified  imder  like  conditions  the  honeycomb  cells  are 
larger  in  the  iron-carbon  eutectic  than  in  the  other,  but 
by  cooling  the  iron-phosphorus  eutectic  very  slowly 
and  the  other  rapidly,  the  order  ol  size  of  cell  can  be 
reversed.  The  iron-carbon  eutectic,  when  cold,  consists 
of  massive  cementite  containing  cells  filled  with  pearlite, 
whilst  that  of  the  iron-phosphorus  eutectic  coivsists  of 
massive  phosphide  of  iron  (Fe3P)  with  similar  cells,  but 
the  cell  substance  consists  of  iron  saturated  with  phosphide 
in  solid  solution. 

The  main  difference  between  pure  iron-carbon  eutectic 
and  pure  iron-phosphorus  eutectic  is  that  the  former 
contains  pearlite  and  the  latter  does  not,  but  one  can 
conceive  that  on  heating  the  iron-carbon  eutectic  at  just 
b  low  Ar.  1-2-3  for  a  long  time  the  carbide  of  iron  (Fe3C) 
of  the  pearlite  cells  will  globularise  and  join  the  preformed 
massive  cementite,  leaving  pure  ferrite  cells,  but  these 
will  not  blacken  on  treatment  with  acid,  while  the  others — 
iron-phosphorus  cells — always  do. 

In  the  perfectly  pure  binary  iron-phosphide  eutectic, 
the  cell  substance  is  homogeneous  solid  solution,  but 
slight  traces  of  carbon  yield  pearlite  cells  and  therefore 
the  presence  of  pearlite  in  the  cell  substance  is  not  a  proof 
that  it  is  the  carbide  eutectic. 

Phosphide  of  iron  of  the  eutectic,  on  heating  polished 
sections  to  325  ( '.  assumes  a  purple  colour  by  the  time 
the  carbide  has  become  a  deep  red.  It  is  by  this  means 
that  one  can  distinguish  the  two  substances  when  togethei 
in  an  alloy.  The  purple  colour  of  the  phosphide  is  different 
from  the  blue  colour  assumed  by  the  carbide  when  heated 
past  the  red  stage — being  heliotrope  in  shade.  With  a 
little  experience  one  can  judge  by  this  alone  whether  a 
eutectic  is  that  of  phosphide  or  carbide. 

The  photos  (3  and  2)  show  the  structure  of  the  iron- 
carbide  eutectic  as  it  appears  in  white  Swedish  iron  con- 
taining 4-3  pr  rent,  carbom  and  of  the  iron-phosphide 


eutectic  in  very  slowly  cooled  siliceous  Cleveland  pig  iron. 
A  peculiarity  in  the  latter  is  that  it  differs  in  one  material 
feature  from  the  carbide  eutectic:  the  elongated  cells 
are  frequently  divided  by  a  white  band  of  solid  phosphide 
never  present  in  the  other.  This  is  clearly  shown  in  the 
photograph  No.   1. 

The  ternary  eutectic,  having  carbide  in  plates  embedded 
in  what  appears  to  be  the  binary  eutectic  is  only  capable 
of  being  resolved  by  the  heat  tinting  process.  Developed 
properly  the  carbide  has  a  red  colour,  the  phosphide  a 
purple  colour,  while  the  tint  of  the  iron-phosphide  solid 
solution  or  pearlite,  if  present,  will  be  nearly  white. 
In  th-  photographs  4  and  5  the  darkest  portion  represents 
the  carbide,  the  half-tone  the  phosphide,  and  the  white 
parts  represent  the  third  constituent. 

Part  II. 

A  Study  of  some  of   the    Iron-Carbox-Phosfhort/s 
Alloys. 

Having  given  a  brief  account  of  what  has  been  previously- 
published  on  the  ternary  and  other  alloys,  the  more  recent 
researches  on  some  of  the  alloys  which  may  be,  and  are, 
commonly  met  with,  will  now  be  discussed  under  the 
following  headings,  viz.  : — 

First. — An  alloy  containing  about  2  per  cent,  phosphorus 
and  012  per  cent,  carbon,  its  constitution  and  the  effect 
of  carburising  it  by  cementation. 

Second. — An  alloy  containing  1-2  per  cent,  phosphorus 
and  the  influence  of  increasing  proportions  of  carbon 
alloyed  with  it  by  fusion. 

Third. — Alloys  containing  about  0-3  per  cent,  carbon 
and  0-5  per  cent,  phosphorus,  and  a  study  of  what  occurs 
during  the  solidification  of  steels  in  general. 

Fourth. — The  alloys  represented  by  phosphorettu 
pig  metals,  and  a  study  of  what  occurs  during  freezing, 
including  a  description  of  the  metal  in  the  centre  of  a 
"  bear  "  found  in  the  hearth  of  a  blast  furnace  at  the 
Skinniogrove  Iron  Works. 

Xo.    I. — .4h  alloy  containing  about  2  per  cent,  phosphoric 
and  012  per  cent,  carbon. 

One  of  the  most  interesting  aiioys  referred  to  in  my  paper 
on  "Iron  and  Phosphorus"  (Iron  and  Steel  Inst.  1900) 
has  since  been  a  constant  source  of  interest,  wonder,  and 
research.  It  was  made  by  melting  puddled  iron  and 
phosphorus  together  in  a  crucible  and  allowing  (he  metal 
to  cool  down  in  the  furnace.     It  contained  : — 

Per  cent. 

Iron  (by  difference)  97-9 

Carbon    0-12 

Sulphur 0-02 

Phosphorus    1-96 

Photographs  (i  and  7  give  the  micro -structure  of  a  portion 
of  this  alloy. 

As  will  be  observed,  the  structure  is  that  ot  a  plain  ground 
in  which  is  embedded  irregular  shaped  masses  of  the 
binary  eutectic  surrounded  by  a  peculiar  fringe  of  hair- 
like  particles.  The  question  as  to  how  the  eutectic  got 
into  the  positions  shown,  why  it  is  surrounded  by  a  fringe, 
what  the  fringe  consists  of,  and  what  phenomena  underlie 
this  particular  arrangement,  have  been  carefully  studied 

In  my  original  paper  I  described  the  fringe  as  being 
pearlite.  which  was  true  as  it  contained  laminae  of  carbide 
of  iron  and  iron  plates  in  juxtaposition,  but  more  recent 
research  has  proved  the  presence  of  laminae  of  free  iron 
phosphide. 

When  the  alloy  was  slowly  reheated  to  above  1200°  C, 
and  was  then  quenched  in  water,  the  eutectic  areas  wen- 
free  from  any  fringe  and  had  increased  in  volume; 
the  whole  of  the  carbide  originally  in  the  fringe 
together  with  the  phosphide  joined  the  pre-existing 
binary  nucleus  and  contained  iron,  carbide  of  iron, 
and  phosphide  in  a  eutectic.  We  may  assume  that  the 
alloy  just  at  a  point  a  little  before  the  eutectic  solidified 
was  exactly  of  this  ternary  character  without  any  fringe 
whatever.  The  fringe  must  therefore  have  been  formed 
after  complete  solidification. 

On  heat  tinting   the  original  metal,  it  was  clearly  Beei 
that  there  were  three  differently  coloured  laminw  in  th 
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md  thai  ili'  outcotic  nucleus  oontained  onlj  brace 
of  oarbide,  and  was  thoreloro  nearly  pure  binarj  euteotii 
The  phosphide  ol  Ihiti  latter  was  ooloured  blue  and  boum 
of  the  laminai  "I  the  fringe  were  of  the  game  blue  'mi 
anil  evidently  consisted  of  iron  phosphide.  Between 
i In-  blue  laminu  there  were  strip-  ol  a  brownish  ted  ooloiu 
nnil  other  strips  ol  ■'  brighl  tea.  The  latter  were  oarbide 
ol  Him.  and  the  brownuh  red  strips,  iron  containing  no 
oarbon  and  probably  little  or  no  phosphorus. 

li  must  be  remembered  thai  the  metal  surrounding  the 
phosphide  eclectic  "pools  just  before  solidification, 
■last  have  been  fully  saturated  with  phosphide  of  iron. 
sml  ilmi  Ik  tag  -ni  unit  oil  the  carbide  oould  not  enter 
ilu-  tone  without  displacing  somo  of  the  phosphide.  As 
mil  li  ■  presently  shown  oarbide  "f  iron  drives  phosphide 
of  iron  out  of  liquid  solution  previous  lo  and  during 
solidification,  but  it  i-  now  evident  t  tint  Eolid  carbide 
i-  oapable  of  driving  out  solid  phosphide  from  solid 
tolution. 

The  eutectic  solidified  at  about  945  ('..  but  long  after 
it  froze  the  carbide  was  capable  of  diffusing  into  iron, 
whilst  a-  tin-  temperature  fell  the  phosphide  itself  would 
be  held  less  strongly  in  solid  solution  and  would  tend  to 
separate  in  the  free  state,  proof  of  which  will  be  given 
later. 

Knowing  these  facts,  let  us  follow-  exactly  what  most 
probably  took  place  when  the  metal  -lowly  eooled. 

A-    soon    as    the    ternary    eutectic    solidified,    and    the 

temperature  fell,  the  iron  ol  the  surrounding  metal  would 

begin  to  weaken  in  its  power  to  hold  the  phosphide  in  solid 

solution,  and  the    carbide's    opportunity   thus    developed, 

it  would  lake  away  the  iron  from  the  phosphide  to  form 

with  it  a  solid  solution  of  carbide  of  iron  in  iron  or  auste lite. 

At  tirst  the  precipitated  phosphide  would  be  in  the  form  of 

minute  ultra-microscopic  particles  embedded  in  austenite, 

but  those   -due  to  surface  ten-ion  -would  coalesce  into 

larger  globules  at  minute  distances  apart.     Between  them, 

u  the  boundary  of  the  central  eutectic,  the  carbide,  fiv 

to  diffuse  radially,  would  then  attack  the  iron  phosphide 

•olid  solution  beyond  the  first   layer  and  the   pari  ides  of 

ihospbide   would  naturally  join   I  hem-elves  to  the 

particles   of   previously  separated   phosphide,  and 

in  t his  way  would  be  forced  to  lengthen  radially.     As  the 

carbon  continued  to  diffuse  outwards  lietween  the  growing 

wall-  of  solid  phosphide  the  inevitable  result  would  follow 

-the  wall-  or  lamina?  of  phosphide  would   develop    into 

long  radial  plates  surrounding  the  eutectic,  mtet-t  ratified 

with  radial   layers   of  solid  solution  of  iron   and   carbide 

(austenite).     These     layers     would    constitute     passages 

along  which  the  carbide  could  readily  diffuse.     Just  as 

m  the  ordinary  process  of  carbuiisation  by  cementation, 

iter  amount  of  carbide  is  located  near  to  the  source 

■  'f  the  carbon. 

A-  the  temperature  fell  the  diffusion  of  the  carbide 
would  become  less  active,  and  when  the  critical  point 
Ir.  1-8-3  was  reached,  or  even  before,  it  would  stop 
"inpletely.  During  the  passage  through  the  point 
\r.  1-2-3.  the  carbide  and  iron  would  then  separate  to  form 
»  »rlitc. 

I  In  very  -low  cooling  through  the  following  hundred 
legrees  Centigrade,  700  to  600,  the  carbide  would  globu- 
oalescing  into  larger  masses  concentrating  towards 
he  point  wheie  it  had  tirst  entered.  The  colour  photo- 
raphs  (-hown  at  the  lecture)  clearly  show  this  con- 
centration and  that  the  outer  portion  of  the  fringe  con- 
tirery  of  iron  phosphide  and  iron  free  from  carbide, 
he  darker  parts  in  photo  No.  7  represent  the  carbide 
ear  to  the  eutectic  nucleus. 

On  heating  to  about  900°  C.  the  carbide  again  passed 
'id  solution  forming   austenite.  and  on  quenching 
•  -pecimen,  martin-ite  and  austenite  replaced  the  iron 
as   carbide  areas.     (Photo   8.)     On   slowly  heating   the 
I2O0c  C.- — a  temperature  well  above  the  melting 
int  of  the  eutectic — and  then  quenching  it,  eutectiferous 
frce   from   any   fringe  remained — a  condition   we 
iv  assume   that    existed   at    the   same  temperature  on 
»ly  cooling  down  the  original  molten  alloy.     (Photo  9.) 
'In  heating  another  portion  of  the  allov  rapidlv.  instead 
-lowly,   to   about    1200°C,    the    terminations    of    the 
formed  with  a   portion  of   the  surrounding  metal 
globides  of  eutectic  which  were  retained  in  situ 


by  sudden  quenching.  Tin  .i.it.i  part  ol  the  fringe 
close  io  tin-  original  eutectic  had  evidently  melted  also 
and  must  have  Bowed  into  the  existing  nucleus  increasing 
its  volume,  for  there  i  an  ibseno  of  independent  globules 
.  lose  to  th.  ,  uteotii       (Photos  Ni  s.  In  and  I  i  | 

In  order  lo  determine  the  offeoi  "f  carburising  th 
containing  -  per  cent,  phosphorus  and  MS  per  cent, 
oarbon,  a  piece  "f  the  highly  crystalline  metal  wa  kindly 
cemented  for  me  by  Mcs  i  T.  Sorbj  and  Rons,  and  a 
careful  examination  was  made  "l  the  carburised  metal. 
To  what  was  the  under  side  "l  the  metal  when  in  the 
furnace  adhered  a  Bolidified  drop  of  metal  evidently 
liquated  from  the  ma— .  Tin-  was  detached  and  examined  ; 
it  oontained  . ». t ■  ■  ■  ■  i t  6  percent,  phosphorus  ami  about  w 
per  cent,  carbon.     It  consisted  "i  primary  crystallites  of 

|M'arhle  surrounded   with   masses  Of  the  ternary  eutectic. 

The  structure  i-  -hown  in  photo  12. 

The  cemented  lump  when  broken  up  had  the  fractured 
surface  illustrated  in  photo  13.  The  central  pari  was  "f 
the  original  coarse  crystalline  structure  and  waa  a  striking 
example  of  how  phosphorus  completely  prevents  the  gamma 
change  at  about  1100°  C.  and  coincident  reorystalusation. 
Radiating  from  ilus  unaltered  and.  as  was  proved  by 
analysis,  uncarburised  portion,  there  were  columns  of 
metal  cased  more  or  less  completely  with  a  brittle  sub- 
stance. (Photos  13,  14,  and  16.)  Analysis  and  micro- 
SCOpic  examination  proved  that  the  brittle  material  was 
the  binary  eutectic,  while  in  the  centre  of  the  columns 
there  were  globules  of  the  ternary  eutectic  occasionally 
enveloped  by  ma-sive  carbide. 

The  main  volume  of  the  columns  consisted  of  pearlito 
containing  little  or  no  phosphorus.  The  junction  between 
the  columns  and  the  unaltered  central  part  consisted  of  a 
(ill  Kphide-earbide-irou  fringe  of  exactly  I  lie  same  character 

an  the  fringe-  round  the  eutectic  particles  in  the  origm.il 
allov.  but  as  the  result  of  the  very  slow  cooling  in  Ihe 
C9menting  furnace,  the  components  were  of  much  greater 
size  and  were  further  apart.     Photo  16. 

Analysis  showed  thai  the  phosph  mi.  diminished  in  the 
columnar  portion  of  the  metal  with  the  distance  from  the 
centre,  and  with  the  increase  of  carbon,  as  is  shown  in  the 
following  analysis. 


Carbon 


Phosplioru- 


Centre  of  nucleus Traces 

1  Outside  the  nucleus.  I  si  layer   . .  0-89  per  cent 

2  Below  1st  laver    0-93 

3  Below  2nd  laser 1-20 

4  Below  3rd  layer 1-31 


per  cent. 
1-96 
1-62 
1-30 
1-05 
0-91 


Th'-re  was  very  much  more  imprisoned  eutectic  near 
to  the  kernel  than  in  the  outside  layer. 

On  making  laboratory  trials  by  Dementing  the  original 
metal  in  a  crucible  and  quenching  the  cemented  metal  in 
cold  waterso  as  to  arrest  or  prevent  the  change-  that  occur 
when  cooling  slowly,  it  was  possible  to  see  under  the  micro. 
scope  exactly  how  the  carbide  on  diffusing  into  the  metal 
caused  th"  phosphorus  to  leave  it  a-  a  fusible  eutectic 

At  the  extreme  point  where  carbon  had  diffused,  there 
was  no  fringe  but  a  multitude  of  minute  globule-  of  the 
eutectic.  These  were  inversely  proportional  to  the  distance 
from  the  carburising  source,  then  finally  joined  together  to 
form  continuous  streams,  radiating  from  the  kernel  or 
uncarburised  portion.  ,...-•.■ 

The  stream-  terminated  in  what  hail  bet  n  a  liquid  rich  in 
carbon  and  phosphorus.  It  is  evident  thai  as  the  carbide 
diffused  inwards  at  a  temperature  of  about  1100  it 
expelled  the  iron  phosphide,  and  th.-.  with  a  portion  of 
th'  carbide  and  the  iron,  liquefied  in  the  form  of  dew-like 
drops,  and  thc-e  with  t.me  coalesced  to  form  larger  drops 
and  eventually  to  make  separate  streams  alone  which  he 
liquid  ran  from  the  point  of  it-  genesis  to  the  outside  of  the 
metal  where  it  accumulated  a-  a  fusible  liquate. 

The  pre-ence  of  the  ternary  eutectic  in  the  centre  of  the 
column-  while  only  the  binary  mixture  existed  at  the 
•unctions  is  explained  on  the  probable  assumption  that  the 
internal  eutectic  being  imprisoned  got  supersaturated  with 
carbon  and.  in  cooling,  it  was  only  the  excess  of  dissolved 
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carbide  that  had  time  to  diffuse  outwards,  resistance 
also  being  offered  to  it  doing  so  by  the  carbide  in  the 
surrounding  austenite.  This  view  is  supported  by  the  fact 
that  many  of  the  globules  were  surrounded  by  thick 
layers  of  carbide. 

The  original  ternary  eutectic  between  the  columns  as 
soon  as  it  was  formed  flowed  away  and  liquated  out  of  ilu- 
metal,  and  what  remained  would  become  solid  and  could 
not  therefore  become  supersaturated  with  carbide. 

As  soon  as  the  temperature  fell  sufficiently  the  carbide 
diffused  into  the  columns,  leaving  only  the  binary  eutectic 
behind,  and  appeared  in  section  in  the  form  of  spear-like 
projections  of  free  carbide.     Photo  17. 

The  remarkable  feature  in  this  cemented  metal  is  that 
thecentreof  the  kernel,  where  the  original  coarse  crystalline 
structure  persisted,  was  quite  free  from  carbon  although  it 
originally  contained  012  per  cent.  ;  that  the  eutectic  of 
iron  and  phosphide  with  its  fringes  had  been  concentrated 
near  the  junction;  and  that  free  phosphide  in  plates  had 
appeared.     Photo  18. 

We  must  conclude  that  the  carbon  together  with  some 
of  the  iron  and  phosphorus  had  become  liquid  and  flowed 
outwards  and  that  the  flat  plates  of  phosphide — non- 
existant  in  the  original  alloy — must  have  crystallised  out 
of  solid  solution  during  cooling. 

The  analyses  of  this  peculiar  kernel  and  of  the  original 
metal  are  as  follows  : — 


Original 
alloy. 


Kernel. 


per  cent. 

Phosphide  in  solid  solution    j  10-8 

,,         in  the  free  state (  1-8 

Iron  carbide    1-8 

i  ^___ __ 

Phosphorus    i-iir, 

Phosphide    that     passed    nut    of    solid 
solution 


per  cent. 
6-00 
6-00 
Nil 


4-8 


The  total  phosphorus  in  the  kernel  is  a  little  in  excess  of 
that  required  to  make  with  the  iron  a  saturated  solid  solu- 
tion. Although  one  cannot  be  certain  it  appears  to  be 
probable  that  at  some  undetermined  temperature  the 
whole  of  the  phosphide  was  in  solid  solution  and  that  in 
cooling  the  excess  crystallised  out  in  the  cleavages  of  the 
iron  crystals  in  the  form  of  imperfectly  formed  plates. 

The  examination  of  the  heat  tinted  section  proved  that 
the  metal  immediately  surrounding  the  plates  contained 
little  or  no  phosphorus  and  that  it  gradually  increased  in 
that  element  with  the  distance  from  them.  Photo  18a. 
This  observation  leads  to  the  second  conclusion,  that  after 
the  excess  of  phosphide  had  crystallised  out  by  erystallic 
attraction  it  induced  more  Fe,P  to  leave  the  solid  solution 
and  join  the  preformed  free  phosphide. 

Whether  a  saturated  solid  solution  of  Fe3P  in  iron  free 
from  any  excess  of  iron  phosphide  would  part  with 
phosphide  under  similar  conditions  of  heating  and  cooling 
remains  to  be  determined. 

The  greater  coarseness  of  the  fringe  of  phosphide -iron  - 
carbide  near  to  the  point  at  which  the  carbon  had  pene- 
trated from  the  external  charcoal  in  the  cementation 
furnace  enabled  one  more  perfectly  to  study  its  compo- 
sition and  structure.  The  main  difference  between  it 
and  the  fringes  round  the  eutectic  "  pools  "  in  the  original 
less  slowly  cooled  metal  was  in  the  carbide  which  had 
segregated  into  larger  masses  leaving  the  plates  of  phosphide 
and  intervening  iron  practically  free  from  any  laminse  of 
carbide.     Photo  16. 

If  the  conjecture  just  advanced — that  free  phosphide 
once  formed  attracts  phosphide  from  solid  solution,  one 
would  expect  that  the  outer  terminations  of  the  phosphide 
fringe  would  have  the  same  influence.  After  the  carbide 
had  ceased  to  diffuse  and  precipitate  free  phosphide  the 
ends  of  the  phosphide  plates  would  terminate  in  a  saturated 
solid  solution  of  phosphide  in  iron  and  these  quite  inde- 
pendent of  the  influence  of  the  carbide  should  attract 
phosphide  from  the  solution. 

That  such  actually  happened  was  proved  by  the  micro 
scope,  for  at  some  distance  beyond  their  terminations  the 
iron  contained  little  or  no  phosphorus,  and  as  the  attraction 


must  have  been  radial  the  phosphide  would  be  drawn 
from  a  large  reservoir  of  phosphide  in  solution  to  the  ends 
of  the  plates,  and  these  would  naturally  be  obliged  to 
thicken  and  form  thickened  rims,  or  ends,  exactly  such 
as  were  found. 

(No.  2) — .4;i  alloy  with  1-2  per  cent,  phosphorus  and  0T2 
per  cent,  carbon. 

From  what  has  preceded  it  will  be  inferred  that  if  a 
fusible  eutectic  is  formed  by  introducing  carbon  into 
phosphorus-iron  alloys  by  cementation,  the  eutectic  would 
also  be  formed  on  carburising  the  same  alloys  by  melting 
carbon  with  them.  That  such  an  inference  is  correct  it  is 
now  proposed  to  demonstrate. 

The  alloy  selected  containing  the  1-2  per  cent,  phosphorus 
and  012  per  cent,  carbon  when  rapidly  cooled  from  the  liquid 
state  consisted  of  crystallites  containing  less  phosphorus 
in  the  central  portions  than  at  their  boundaries,  while 
more  or  less  completely  surrounding  them  were  thin  and 
non-continuous  strips  of  eutectic.  When  this  alloy  was 
cooled  very  slowly  through  the  solidifying  range  only 
very  large  crystallites  remained,  no  eutectic  was  present, 
while  the  carbon  was  located  in  isolated  patches  of  pearlite. 
On  heating  polished  sections  at  270°  C.  these  pearlite 
segregations  assumed  a  brown  tint  by  the  time  the  sur- 
rounding metal  had  become  blue,  proof  that  they  contained 
less  phosphorus  than  the  parts  that  assumed  a  blue  tint. 
It  was  with  the  object  of  determining  what  amount  of 
carbon  in  austenite  would  be  completely  antagonistic  to 
association  with  phosphide  of  iron  in  solid  solution  that 
the  following  trials  were  made. 

Mixtures  of  the  alloy  and  carbon  were  melted  in  magnesia 
crucibles  and  the  melts  slowly  cooled  in  the  furnace  in 
about  half  an  hour.  The  proportion  of  carbon  varied 
between  0-2  per  cent,  and  4-6  per  cent. 

The  photographs  Nos.  19— 19a,  19b,  20— 20a,  21  and  22 
sufficiently  illustrate  the  effect  of  carbon  in  throwing  out 
the  phosphorus,  or  rather  in  preventing  it  from  remaining 
in  solid  solution. 

The  first  example — shown  in  Photo  No.  19 — is  that  of 
the  original  alloy  in  which  no  eutectic  is  present.  The 
polished  specimen  was  heated  until  the  surface  appeared 
to  be  blue — shown  white  in  the  photograph.  The  pearlite 
areas,  on  examination  under  the  microscope,  appeared  as 
brown  patches  and  are  the  dark  parts  in  the  photograph. 

In  the  first  alloy  mixture  the  carbon  was  03  per  cent., 
and  its  structure  is  clearly  shown  in  the  photos  No.  19a — 
19b,  which  were  taken  from  a  polished  specimen,  "heat 
tinted  "   to  the  degree  when   pearlite  assumed  a  browr 
tint.     The   central   portion   of   the   crystallites   consists 
mainly  of  pearlite  in  which  were  globular  inclusions  of  thi 
eutectic     surrounded     by     phospho-ferrite.     The     oute: 
portions   adjoining   the  eutectic   were   free  from  carbon 
and  were  coloured  sky  blue — an  indication  that  they  wer 
rich    in    phosphide    in   solid   solution.     They   correspond 
with  what  is  called  phospho-ferrite.     Between  the  cryst* 
lites,   in    irregular   formation,    the   eutectic   was   locate 
containing  that  portion  of  the  free  phosphide  prevenU 
from    remaining    in    solid   solution    by    the     dominatin 
influence  of  0-3  per  cent,  carbon. 

As  the  carbon  is  increased  little  by  little  the  centr; 
areas  of  pearlite  in  the  primary  crystallites  increase  i 
volume,  while  the  areas  of  phospho-ferrite  boundarii 
decrease,  and  the  eutectic  increases  until  eventually,  whi 
about  1  per  cent,  carbon  is  present,  there  is  no  longer  ai 
phospho-ferrite,  and  the  alloy  consists  of  pearlite  crystf 
lites  enveloped  by  the  ternary  eutectic  of  iron  carbi' 
and  phosphide. 

Photos  20a — 20b  are  those  of  an  alloy  etched  with  pic. 
acid  containing  1-2  per  cent,  carbon  in  which  the  round 
masses  consist  of  pearlite  and  free  carbide  in  the  form 
plates.     These  primary  crystallites  were  surrounded  bj 
network   of   the   eutectic.     WTith   a   further   quantity 
carbon  the   volume  of  the  eutectic  does  not  appear 
increase  and  the  excess  carbon  appears  in  the  form 
thicker  and  thicker    plates    of    carbide  (Photo  21),  > 
finally   when   the   carbon   approaches   4   per  cent,  tn 
carbide   plates  decompose  on  cooling  into  graphite  « 
austenite,  which  is  resolved  into  pearlite  after  pasting 
critical  point  Ar.  1-2-3  (Photo  22) 
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h  is  possible  that  i(  the  rote  of  cooling  of  the  olloys  with 

M  p*r  cut.  and  lees  oarbon   were   to  be  varied,  there 

would  In-  variation  in   their  constitution;    consequently 

|)m  results  given  musl  bo  rogarded  oa  b  ting  i  hoae  obtained 

when  oooling  down  from  the  fluid  to  the  -oli'l  and  cold 

i  about  half  an  hour 

Wiilv  the  evidence  available  ii  i-  possible  to  follow  oul 

.in;.--,  which  occur  progressively  when  the  alloys 

from  ill'-  liquid  i"  ill"  solid  state. 

In  ili--  alloy  containing  0-3  per  cent,  carbon,  the  first 

soliil  substance  to  fall  oul  of  solution  coidd  contain  very 

liiili-  phosphorus  and  carbon,  the  greater  pari  of  these 

•laments  at   this  stage  would  remain  in  the  liquid,     As 

i  In-  temperature  fell  the  ability  of  the  pure  solid  orystalUtes 

(o  retain  oarbon   in  s,.li.l  solution   would   increase   and 

some  of  tin-  carbon  would  pass  from  the  liquid  to  the 

«oliil:    the  remainder  would   be   concentrated   with   the 

phosphorus  in  the  liquid. 

rto  the  i x  > it 1 1  of  complete  solidification  the  remaining 
liquid  would  continue  to  pari  with  carbon  which  would 
nto  the  central  parts  of  tin-  primary  crystallites. 
when  the  eutectic  proportions  of  iron-carbon-phosphorus 
in  111.-  still  liquid  part  approached  1000  ('.  the  solid  metal 
■wounding  the  eutectic  would  be  nearly  saturated  with 
phosphorus  and  would  have  little  solvent  power  for  carbide 
o{  iron.  Incidentally  the  concentration  of  the  carbon  in 
the  primary  solid  crystallites  would  force  out  of  solid 
solution  some  of  the  phosphide  initially  crystallised  with 
the  imn,  and  this  would  then  appear  in  the  form  of 
ilobuhe  of  ternary  eutectic.  There  is  no  other  explanation 
for  the  actual  appearance  of  these  globules  in  the 
brystallites. 

\~  the  metal  cooled  down  the  carbides  migrated  inwards 
away  from  the  solid  border  of  the  solid  solution  envelopes 
ol  phosphorus  and  iron,  leaving  a  border  of  ferrite  con- 
taining little  or  no  phosphorus  only  slightly  coloured  by 
iqneous  solution  of  picric  acid — a  reagent  that  readily 
colours  dilute  solutions  of  phosphorus  in  iron. 

lhc  eutectic  itself  contained  very  little  carbide  and 
must  he  regarded  mainly  as  binary  in  character. 

Wh.-n  the  carbon  was  increased  to  1-2  per  cent,  the  cold 
alloy  consisted  of  crystallites  surround,  d  by  meshes  of 
the  ternary  eutectic.  The  crystallites  themselves  must 
utained  too  much  carbon  to  enable  them  to  hold 
any  phosphorus  at  the  time  they  fell  out  of  solution.  As 
oled,  just  as  in  the  alloy  containing  0-3  per  cent, 
oarbon,  their  capacity  to  absorb  carbon  would  increase, 
and  some  of  that  element  in  the  liquid  would  pass  into 
i hem  making  them  more  and  more  resistant  to  the  entrance 
"f  phosphorus. 

A-  a  result  probably  all  of  the  phosphorus  would   be 

'rated  in  the  eutectic  the  very  last  portion  to  freeze. 

The  absence  of  globules  in  the  primary  crystallites  in 

Jut  carbon  alloy  justifies  the  conclusion  that  no 

phosphorus  was  included  in  the  crystallites  that  first  fell 

'"it  of  solution. 

'».     Alloy  containing  0*3  per  cent,  carbon  and  0-5  per 

cent  phosphorus. — This  alloy  was  specially  prepared  forme 

v   Messrs.   Win.   Shaw  and   Co.,   Ltd.,"  Wellington   Cast 

undry.  -Middlesbrough.     To  a  steel  casting  charge 

m  a  ladle    then-  were  added  sticks  of  pure  phosphorus. 

I  it"    metal    was    stirred    to    effect    perfect    incorporation, 

md  it  was  then  east  into  a  (>  in.  cube  in  a  sand  mould. 

This  alloy,  containing  the  same  carbon  and  a  little  less 

■  if  the  phosphorus  present    in    one   of   the  alloys 

led   in   the   previous   section,    is    useful  in  showing 

■    the    carbon     may    cause    local    concentration    of 

josphorua  without  the  formation  of  any  eutectic.     The 

nicture  was  similar  to  that  of  the  alloy  containing 

2  per  cent,  phosphorus  and  0-3  per  cent,  carbon,  with 

■  ■-    important    difference   that   eutectic   envelopes   were 

uitr  absent.     In  freezing,  pure  crystallites  first  fell  out 

solution  and  the  carbon  passed  back  to  them  from  the 

I'rtion  last  to  freeze,  leaving  thick  boundaries  of  ferrite 

lite   free   from   carbon.     In   the   centre   of   the   ferrite 

|:velopes   is   located    the    residue   of   what    was   the    last 

rtion  to  freeze,  and.  just   before  freezing,  was  a  con- 

nt rated  solution  of  phosphorus,  carbon  and  iron,  from 

he  carbon  diffused  as  the  alloy  cooled.     The  two 

iphs,   Hob.   23  and   24.  one   heat   tinted  and  the 


oilier    etched    with    pen,     ,oid,    clearly    -how     the      final 

structure.  The  ferrite  immediately  surrounding  the 
centra]  portions  of  peorlite  contain  little  or  no  pho  phorn  . 
while  the  phospho-ferrite  probobh  contain  nearly  1-.1 
per  pent.,  oi  '\'n  more.  After  re-heating  ■  piece 
of  this  aiio\  I,,  goo  c.,  ami  cooling  in  the  air,  the  carbon 
in  tin-  eol.l  alloy  was  found  i"  be  distributed  evenly  in 
patches,  intermixed  with  ferrite.  round  the  phospho- 
ferrite  concentrations,  int..  which  the  carbide  was  In 
capable  "t  diffusing  at  '.inn  i '.  (Photo  25).  Another 
specimen,  heated  to  900  and  quenched  in  watei  aftei 
etching,  is  shown  in  Photo  26,  which  indicates  that  the 
oarbon  has  diffused  only  up  to  the  holder-  of  the  phos 
phut  ii-   rich  concentrations. 

I  In-  dark  parte  are  martensite  j  the  while  parts,  phos- 
phorus rich  concentrations. 

( in  forging  the  specimen  hi  ated  at  900  ( '.  the  phospho. 
ferrite.  of  course,  extended  with  the  surrounding  metal 
and   appeared   in    lenticular -shaped    forms    in     a    mass   of 

metal  containing  probably  about  0-8  per  cent,  carbon 
(Photo  27).  On  heating  this  specimen  t..  about  1300° C, 
in  a  ladle  of  blast  furnace  slag  containing  about  3  tons  of 

slag,  and  allowing  il  to  cool  down  with  the-  slag,  the 
structure  when  cold  was  completely  reorganised  (Photo 
2S).  There  were  patches  .,f  peorlite  equally  distributed, 
and  the  whole  of  the  external  ferrite  woe  quite  homo- 
geneous and  free  from  concentrations  rich  in   phosphorus 

The  exceedingly  slow  i ling  had  admitted  of  the  diffusion 

of  the  phosphide  into  the  ferrite  previously  quite  free 
from  it.  The  lent  iciilar-shaped  phosphorus-rich  ferrite 
lines  suggest  an  explanation  for  the  presence  of  streaks 
called  "ghost  lines."  so  common  in  -led  forghlgs,  which 
are  always  the  more  pronounced  in  steel  the  higher  the 
phosphorus  and  the  larger  the  casting.  Photo  29  is  an 
example  of  a  "ghost"  streak  in  a  larL'e  steel  shaft. 
It  represents  tie-  residue  of  the  last  portion  of  the  steel 
to  freeze,  and  is  free  front  oarbon,  which,  although  origin- 
ally present,  had  diffused  out  of  it  during  the  cooling  of 
the  steel.  Sometimes  the  segregations  are  so  slightly 
enriched  with  phosphorus  that  the  carbon  during  cooling 
DOS  not  time  to  diffuse  out  of  them  completely,  and  not 
at  all  if  the  cooling  has  been  accelerated.  Photos  30 — 
31  illustrate  these  two  conditions. 

Photo  No.  30  represents  a  steel  cooled  in  oil  in  which 
the  carbon  had  insufficient  time  to  diffuse  out  of  the 
phosphorus  rich  portions.  Heat  tinting,  however,  and 
feeble  etching  proved  that  phosphorus-rich  lines  or  plates 
were  present. 

Experience  has  shown  that  in  commercial  steels  it  is  only 
when  less  than  09  per  cent,  carbon  is  present  that  ferrite 
ghost  lines  can  be  obtained,  which,  interpreted,  means 
that  even  in  somewhat  impure  steels,  when  the  steel  is 
hot,  the  solution  pressure  of  the  carbide  in  iron  resists  the 
reception  of  more  carbide  and  no  fe  Tite  can  appear. 
The  phosphorus,  nevertheless,  exists  in  richer  concentra- 
tion the  higher  is  the  carbon,  and  this  phosphorus-rich 
portion  more  or  less  surrounds  the  crystals  of  purer  metal. 
and,  being  very  brittle,  makes  the  whole  mass  fragile. 
This  is  the  reason  why  a  given  amount  of  phosphorus  i- 
more  dangerous  in  high  than  in  low  carbon  steels,  and 
why  it  is  absolutely  necessary  to  reduce  the  phosphorus 
in  steel  rails,  &c.  if  th-  carbon  is  increased  in  order  to 
have  non  brittle  material. 

It  will  be  noticed  that  in  the  paler  central  portions  in 
the  photograph,  the  peorlite  patches  are  in  half  tone, 
while  they  are  darker  in  the  surrounding  metal.  It  will 
also  be  noticed  that  surrounding  the  paler  portion  there 
is  a  concentration  of  carbon  as  is  indicated  by  the  greater 
proportion  of  peorlite.  There  can  be  no  doubt  that  the 
phosphorus-rich  portion  at  its  freezing  point  was  richer 
in  carbon  as  well  as  phosphorus  than  the  average  of  the 
steel,  and  that,  when  cooling,  the  carbon  began  to  diffuse 
out  of  it  and  was  arrested  before  the  exodus  was  complete, 
and  that  the  excess  carbon  at  the  botmdaries  is  a  portion 
of   what    had    migrated. 

Photo  31  represents  s  section  ol  steel  containing  in  the 
central  part  a  portion  slightly  richer  in  phosphorus  in 
one  part  than  the  metal  exterior  to  it.  This  was  primarily 
proved  by  heat  tinting,  and  confirmed  by  etching  with 
very  dilute  acid  in  alcohol,  a  reagent  which  with  other 
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weak  reagents,  more  vigorously  attack  pure  than  phos- 
phorised  steel  so  that  the  pearlite  in  the  former  is  more 
rapidly  developed  than  that  in  the  latter. 

The  effect  of  phosphoruson  raising  the  critical  point  Ar.  1-2-3. 

Professor  Arnold  has  stated  as  the  result  of  his  trials 
that  when  the  amount  of  phosphorus  is  high  in  steel  the 
critical  point  Ar.  1-2  3  is  raised. 

I  have  confirmed  this  repeatedly  and  Professor  Carpenter, 
experimenting  on  the  same  specimens,  has  confirmed  my 
results.  The  steels  contained  0-3  per  cent,  carbon, 
and  005  p?r  cent.,  0-30  per  cent.,  and  0-50  per  cent, 
phosphorus  respectively. 

The  carbon  and  other  constituents  were  constant,  the 
phosphorus  only  being  variable. 

.Ar.  1-2-3. 


per  cent. 

Phosphorus      0-0.5  698° 

0-30  710° 

0-50  720° 

A  verage  rise  for  each   0-1  Pho  s.  =  49° 

The  effect  of  phosphorus  in  raising  the  Ac  1-2-3  point 
can  be  graphically  shown  by  heating  small  bars  of  soft 
steel,  containing  an  axial  segregation  of  phosphorus, 
at  one  end  only  in  the  manner  described  in  my  paper 
on  a  simple  method  for  determining  critical  points,  and 
then  quenching  in  water  and  afterwards  polishing  and 
etching  longitudinal  sections.  Working  in  this  way  the 
critical  division  between  the  hardened  and  unhardened 
parts  of  the  phosphorus-rich  segregate  is  always  found  to  be 
higher  than  it  is  in  the  metal  surrounding  the  segregate. 
Thi-  is  shown  in  photo  36. 

The  slightest  difference  in  the  phosphorus  has  its  effect, 
and  as  a  consequence  when  steels  containing  about  005 
per  cent,  or  even  less  are  tested  by  the  method  referred  to 
the  slight  normal  variation  of  phosphorus  in  different 
parts  makes  the  critical  division  line  always  more  or  less 
uneven. 

The  practical  significance  of  this  peculiarity  of  phos- 
phorus is  great  for  it  shows  that  in  reheating  steels  con- 
taining 0-05  ]>er  cent,  or  more  phosphorus  either  in  the 
cast  or  worked  condition  it  is  necessary  to  heat  to  a  higher 
temperature  than  that  suggested  by  the  equilibrium 
diagram  of  the  iron  carbon  series  in  order  to  break  up  the 
coarse  structure  throughout  the  mass. 

All  steel  castings  contain  crystals  more  or  less  sur- 
rounded by  ferrite  envelopes  richer  in  phosphorus  than  is 
present  in  their  central  portions. 

It  will  be  obvious  that  if  the  temperature  of  heat  treat- 
ment has  to  be  raised  higher  than  is  necessary  to  refine 
the  purer  part  of  the  steels  in  order  to  also  refine  the 
phosphorettic  parts,  the  former  will  be  coarser  in  structure 
than  the  latter,  i.e.,  if  the  temperature  has  been  correct 
for  the  breaking  up  of  the  structure  of  the  phosphorettic 
portions. 

-Yo.   4. — Commercial  ternary  alloys  such  as  pig  irons. 

Pig  irons  of  commerce  can  scarcely  be  called  ternary 
alloys,  as  apart  from  the  small  amount  of  sulphur  and 
manganese  present  they  invariably  contain  silicon  and 
should  therefore  in  correct  terms  b?  called  quaternary. 
As,  however,  they  do  contain  the  three  elements,  iron, 
carbon  and  phosphorus,  and  are  of  such  practical 
interest  they  are  referred  to  here. 

Although  much  has  been  written  about  the  metallography 
of  pig  irons,  there  is  still  much  to  learn. 

The  equilibrium  diagram  of  the  iron-carbon  series  of 
alloys  teaches  much,  but  when  phosphorus  and  silicon  are 
present  it  must  be  altered  materially. 

A  portion  of  the  original  diagram  of  Carpenter  and 
Keeling  is  here  introduced,  which  indicates  that  the  first 
portions  to  freeze  of  any  of  the  carbon-iron  steels  contain 
less  carbon  than  the  last  portions  that  solidify. 

From  what  has  been  stated  in  previous  sections  it  may 
be  tentatively  assumed  that  in  metal  containing  anything 
like  3-6  per  cent,  carbon  it  is  impossible  for  any  phosphorus 
to  crystallise  out  with  the  primary  crystallites  because 
'bey  would  contain  more  than  1  per  cent,  carbon. 


It  is  not  at  all  proved  what  part  the  silicon  plays  when 
pig  iron  solidifies,  but  from  the  work  that  has  been 
done  it  is  certain  that  it  behaves  in  a  similar  way  to 
carbon  and  tends  to  prevent  phosphorus  from  remaining 
in  solid  solution.  It  is  known  that  some  silicon  crystallises 
with  the  first  portions  to  freeze  in  the  octahedral  crystal- 
lites always  present  in  commercial  foundry  irons. 
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When  the  silicon  is  high  there  is  some  evidence  to  show 
that  a  portion  only  so  crystallises  and  the  balance  forms 
carbo-silieides  which  decompose  readily  almost  as  soon 
as  formed  during  the  solidification  period. 

The  role  played  by  silicon,  however,  cannot  be  con- 
sidered at  length  in  this  paper.  It  is  sufficient  to  note 
that  whether  the  silicon  is  0-6  per  cent,  or  6  per  cent. 
in  grey  pig  iron  the  phosphorus  eutectic  segregations  are 
invariablj  in  the  same  position  with  relation  to  the  graphite 
plates,  always  at  a  distance  from  them. 

The  photo  32a  shows  the  typical  structure  of  all  grey 
pig  irons  that  contain  much  phosphorus.  The  white 
portions  represent  the  eutectic ;  the  black  stripe?  the 
graphite  plates  ;  while  the  half  tone  intermediate  spaces 
may  be  either  pearlite  or  carbonless  ferrite.  These  spaces 
or  areas  between  the  graphite  and  the  eutectic  have  great 
significance,  and  there  can  be  little  doubt  they  represent 
a  decomposition  product  of  what  at  an  early  stage  of  th> 
solidification  were  either  carbide  or  silico-carbide  plate« 
which  were  solid  before  they  decomposed. 

By  calculation  it  is  found  that  the  relative  specifif 
gravity  and  volumes  of  iron  carbide  and  its  decom 
position  products  are  as  follows  : — 

Carbide  of  iron  Sp.  gr. 

Iron  ..  7'8- 

Pearlite 7-8' 

Graphite M 

Decomposition  product  by  roluinr. 


F«,C  100  vols. 

19-8 
91-8 

30-° 

22-7 

111-6 

113-0 

The  volume  by  decomposition,  partially  to  graphite  a 
pearlite,  and  totally  into  graphite  and  iron,  is  grc&i 
by  11-6  per  cent,  and  13  per  cent,  respectively,  and  j 
Volume  ratio  of  graphite  to  iron,  and  graphite  to  pearli 
are  as  1  to  40  and  4-5  respectively. 

It  is  clear  then  that  if  solid  carbide  is  first  forn 
and  completely  decomposes  afterwards  there  should 
for  each  1  volume  of  the  graphite  plates  about  4  volui 
of  iron,  which  should  be  found  on  one  side  or  ihe  otnci 
divided  on  each  side  of  the  graphite.  This  concept  i 
being  correct  it  sufficiently  accounts  for  the  phospn 
free  strips  on  each  side  of  the  graphite  plates. 
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In  order  to  have  a  better  idea  "f  ho*  the  ternary  euteotio 
i-  imprisoned  originall]  during  tho  oooling  process,  refei 
■MM  i"  'In  Btruoture  ol  white  phosphorettic  Cleveland 
■  run  must  lu-  made,  fur  according  to  the  hypothesis 
iron  before  m  becomes  grey  must  l« 
\.i\  similar  to  white  iron.  This  ia  shown  in  photo  32. 
Dm  globular  dark  portiona  represenl  the  primary  crystal- 
Mm;  the  white  smooth  part*  the  carbide  plates  thai 
oryatalliaed  later;  and  i lie  mixed  Btruoture  white  and 
dark  -the  ternary  eutectic  which  was  imprisoned  between 
ill-  other  constituent*   and  the  las!   to  freeze.     Imagine 

C.i  Buch  a  structure  as  this  in  the  cooling  of  grey  inm 
fore  the  carbide  commenced  to  decompose.  If  a  thick 
Una  m  ink  one-fifth  >>f  the  diameter  of  the  carbide  plates 
is  drawn  through  their  centres,  one  then  obtains  some 
idea  »f  the  spaces  thai  will  be  left  between  the  phosphorus 
entectic  and  the  graphite. 

In  order  to  enable  one  to  follow  the  progressive  steps 
that  follow  one  another  when  grey  pig  iron  passes  from  il- 
liquid >taie,  diagrammatic  sketches  are  given  in  photo 
o,  the  first  showing  the  primary  crystallites;  the 
Moond,  the  Mime  after  the  carbide  platea  have  formed  : 
and  the  third,  after  the  platea  have  decomposed  into 
graphite  and  iron. 

Hi'    evidence  seems  strong  enough   to   dispose  of   the 

theory   held    by  some,   thai    the   graphite   falls   directly 

from  solution,  for  'f  it  did  ii   would  be  found  in 

positions  having  no  relation  to  the  positions  taken  by  the 

phosphide  eutectic. 

Professor  Carpenter  some  years  ago  took  for  me  tbe 
oooling  curves  of  two  phosphorettio  Cleveland  irons,  one 
White  and  the  other  very  grey  and  rich  in  silicon.  The 
analyses  are  as  follows  : — 


While. 


i.  rev 


combined  carbon 

per  cent. 
2-98 

Traces 
0-28 
1-89 
0-27 
Mi  2 

per  cent. 
Trace 



S-300 
0-B76 
4-321 



Sulphur 

Phosphorus    

0-025 

1-860 

The  cooling  curves  show  a  long  am 
at  about   935'   to  945°  C,   th-   solid 
ternary  eutectic.     When  slowly  coole 
white  iron  was  ternary,  and  in  the  g 
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1  he  decomposition  of  the  preformed  carbide  or  double 

rbide  and  silieidc  of  iion  in  very  grey  iron,  left  one  of  the 

—iron — open  to  receive  carbide  from  the  eutectic, 

■    rfejC  therefore  diffused  out  of  it  and  was  decom- 

-ed   into  graphite   and   iron   at   a   temperature    below 

This  passage  of  the  carbide  and  its  subsequent  decom- 

jsitinn  accounts  for  the  expansion  that  occurs  on  cooling 

y    phosphorettic    metal    at    about    900°  C.     as 

ermined    by    Professor    Turner,    an    expansion     not 

•ervablc  when  phosphorus  ia  absent. 


The  charaetei   "(  phoephorettii  I    indry  iron  a 

compared  with  similar  iron  fret  from  phosphorus  al 
bemper&tnn  b  Little  above  the  poinl  when  the  BUteotio 
solidifies  al  948  musl  be  profoundly  different,  for  in  the 
former  the  metal  will  be  more  or  less  plastic  containing 
as  ii  does  in  Cleveland  iron  aboui  20  per  cent,  ol  fluid, 
whereas  in  the  latter  the  whole  in  ■  iii u  i  be  quite  rigid, 
h  is  on  this  account  one  explains  why  the  total  apparent 
contraction  on  oooling  the  long  bar-  of  phoephorettii 
iron  in  Professor  Turner's  trials  was  bo  much  fess  than 
that  of  -miliar  bars  ..!  non  phosphorettic  iron. 

The  phosphorettic  bars  Being  plastic  al  ■■■■  time  when 
the  others  were  quite  rigid  the  friction  on  the  sides  of  the 
former  by  the  sand  of  the  mould  would  check  the 
longitudinal    cunt  rail  inn    in    the    earl;  oi    cooling 

above  946°  C. 

The  linal  and  true  contraction  assuming  thai  the  same 
amount   of  graphite  is  formed  in  each  ease  should   be 

equal,  but  distributed  over  a  longer  range  in  the  case  "f 
the    phosphorettic    metal    than    in    the    metal    free    from 

phosphorus. 

On  it  "  bnir  "  from  tin  hearth  of  "  bUul  furnact  «<*  the 
Skinningrove  Iron   Work-*. 

It  has  previously  been  stated  that  the  primary  fii-tree 
crystallites  which  form  in  pig  iron  and  in  alloys  rich  in 
carbon  and  phosphorus  must  be  free  from  phosphorus. 

On  subjecting  partially  solidified  cast-iron  to  pressure 
it  is  possible  to  express  some  of  the  mure  fusible  portions, 
but  no  one  has  ever  succeeded  in  squeezing  oul  practically 
all  the  phosphorus  ternary  entectic  so  as  to  leave  only  the 
primary  crystallites  behind.  Fortunately,  however.  Nature 
has  actually  done  tins  for  us  in  the  hearth  of  a  blast  turnace. 

The  furnace  referred  to  is  one  of  several  furnaces  owned 
by  the  Skinningrove  Iron  Co.,  Ltd..  Carlin  How,  Yorkshire, 
and  the  metal  was  a  portion  of  a  huge  mass  which  had 
solidified  in  the  hearth. 

.Mr.  T.  C.  Hutchinson,  the  managing  director,  having 
supplied  me  with  a  specimen  and  its  analysis.  I  made 
a  careful  examination  of  it  with  the  results  that  follow  : — 

The  specimen  handed  to  me  consisted  of  a  series  of 
columnar  masses  of  iron  3  to  4  inches  in  length.  These 
were  separated  at  intervals  by  porosities  and  by  oxide 
scale  and  free  carbon.     The  analyses  were  as  follows  : — 


Stead. 


Skinningrove. 


Iron 

Combined  carbon 

tiraphite  

Manganese   

Silicon 

Sulphur 

Phosphorus    

Oxygen,  etc 


per  cen*. 
93-400 
0-5(12 
1-640 
0-173 
1-166 
0-10S 
0-155 
2-801 

loi  i-i  ii  in 


per  cent. 

0-480 
1-050 

1-410 
0-082 

0-090 


Specific  gravity „''14       . 

Phosphorus  squeezed  out   about  90  per  cent. 

The  metal  represented  such  interesting  features  ihat 
by  the  courtesy  of  -Mr.  Hutchinson.  1  visited  the  works 
and  examined  portions  of  the  "bear"  which  had  been 
blasted  out  of  the  hearth.  There  were  about 
of  broken  up  pieces.  From  information  kindly  given  me 
it  appeared  that  the  Lining  at  the  top  of  the  furnace  fell 
in  when  the  furnace  was  being  blown  out  more  than  ten 
years  ago.  and  the  blast  was  turned  off  while  the  furnace 
shaft  still  contained  unburn!  coke  and  other  material. 
The  whole  mass,  including  the  liquid  metal  below  the 
hearth  level,  w  •--  then  allowed  to  cool  naturally. 
When  blasting  out  this  "bear"  the  workmen  came  upon 
a  quantity  of  metal  exactly  in  the  centre  ol  the  mass 
exceedingly  tough  and  difficult  to  break.  When  broken 
up  it  presented  the  appearance  of  a  columnar  basaltic 
formation  with  vertical  columns  one-eighth  inch  to  one- 
quarter  inch  in  diameter  and  above  a  foot  in  length. 
Photos   34  and   34a.     On   analysis    it    was   (mind   to   be 
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nearly  free  from  phosphorus,  and  as  nothing  but  phos- 
phorettic  pig  iron  had  been  made  in  the  furnace  during 
its  life,  it  surprised  everyone. 

On  examination  of  the  pieces  of  metal  1  noticed  the 
columnar  arrangement  of  the  iron  referred  to  and 
immediately  surrounding  this,  metal  which  was  coarsely 
graphitic  in  character  and  quite  different  from  the  portion 
in  the  centre.  This  on  fracturing  I  found  had  a  schistose 
appearance  ;  other  pieces  were  found  which  resembled  in 
fracture  the  ternary  eutectic,  and  others  which  had  pro- 
t  tided  into  the  ground  outside  the  hearth.  The  fracture 
of  the  latter  at  the  outer  extremity  was  white  and  granular 
and  evidently  contained  very  little  carbon.  All  these 
specimens  were  carefully  examined.  The  results  of 
examination  are  given  below,  viz.  :— 

First. — The  central  basaltic  mass  with  columns  at  least 
three  feet  in  length  contained  little  phosphorus.  The 
columns  were  coated  with  magnetic  oxide  and  free  carbon. 

Second. — The  iron  columns  were  decarburised  at  their 
boundaries  where  oxide  of  iron  existed. 

Third. — The  ferrite  juxtaposed  to  the  oxide  was  radial 
in  structure — a  condition  which  proved  that  deearburisa- 
tion  had  occurred  at  temperatures  between  700  and  900°  C. 
Photo  35. 

Fourth. — The  little  masses  outside  the  columns,  found 
in  portions  of  the  lumps,  had  a  fracture  corresponding 
to  that  of  the  ternary  eutectic,  and  was  proved  to  consist 
of  that  substance.     Photo  5. 

Fifth. — The  columns  in  the  metal  from  the  second  ring 
contained  1-3  per  cent,  phosphorus,  and  were  divided 
by  more  or  less  vertical  plates  of  graphite  and  had  a 
schistose  appearance. 

Sixth. — The  tongue-like  piece  of  metal  which  had 
penetrated  into  the  ground  outside  the  hearth  contained 
only  1-7  per  cent,  carbon  and  consisted  of  grains  of  pearlite 
surrounded  by  the  ternary  eutectic.  The  partial 
decarburisation  had  evidently  been  effected  by  moisture 
and  steam  from  the  damp  soil ;  moreover  the  iron  itself 
had  been  oxidised,  for  a  thick  layer  of  oxide  had  formed 
which  adhered  to  the  surface. 

With  the  evidence  available  before  us,  it  is  possible  to 
trace  what  had  occurred  after  the  stoppage  of  the  furnace. 
The  huge  mass  of  liquid  iron,  considerably  over  600  tons, 
had  cooled  with  extreme  slowness,  being  under  the  ground 
level  and  covered  with  a  mass  of  hot  material.  The 
outer  portions  would,  of  course,  solidify  first  and  the 
enormous  solid  cylinder  of  metal  so  formed  in  cooling 
must  have  contracted  and  compressed  the  fluid  inside, 
and  as  long  as  the  latter  was  quite  fluid  the  central 
mass  would  rise  vertically,  but  in  course  of  time  it  would 
begin  to  freeze  and  the  first  purer  crystallites  of  the  fir- 
tree  type  would  separate  from  the  liquid  and  eventually 
the  whole  central  column  would  become  a  mixture  of 
pure  solid  interlacing  crystals  with  the  liquid  ternary 
eutectic  between  their  branches. 

When  this  stage  was  reached  and  the  surrounding 
solid  ring  continued  to  contract  round  the  pasty  mass, 
only  one  thing  could  happen,  the  same  as  what  occurred 
when  1  squeezed  nearly  solid  Cleveland  iron,  the  eutectic 
was  forced  to  pass  away  from  the  solid  crystallites,  and 
in  doing  so  was  obliged  to  pass  upwards  and  make  a  series 
of  parallel  vertical  passages  along  which  to  flow.  The 
solid  crystallites  were  thus  pressed  together  into  solid 
vertical  columns,  while  along  the  junctions  continuous 
streams  of  the  eutectic  would  flow  upwards  and  escape 
into  the  upper  layers.  After  the  inside  of  the  columns 
had  been  freed  from  liquid  the  continued  pressure  would 
finally  squeeze  out  practically  all  the  phosphorus  rich 
liquid  still  existing  between  the  junctions  of  the  columns. 
At  this  point,  when  no  more  liquid  could  be  expressed, 
the  whole  plastic  highly  heated  mass — probably  at  a 
temperature  of  1000°  C. — would  itself  have  to  elongate 
upwards,  and  it  was  at  this  stage  the  columns  must  have 
been  sliding  one  against  another  along  the  original  junctions 
where  traces  of  the  mother  liquor  remained  mechanically 
imprisoned.  Incidentally,  the  cylinder  of  grey  metal 
which  enveloped  the  columnar  central  mass  and  which 
had  retained  most  of  the  phosphorus  originally  present, 
not  being  able  to  freely  compress  the  solid  mass  inside  of  it 
and  being  itself  surrounded  by  a  greater  mass  which  was 
contracting  on  it,  must  have  vertically  elongated,  and  in 


doing  this  it  separated  into  a  series  of  vertical  columns, 
the  free  graphite  plates  forming  gliding  planes  at  their 
junctions. 

As  cooling  was  continued  ami  the  outer  mass  ceased  to 
contract  or  to  contract  slowly,  the  central  portion  being 
the  last  to  cool  must  at  one  stage  have  exerted  tensional 
pull  on  the  metal  surrounding  it,  but  not  being  able  to 
pull  it  inwards  it  partially  separated  along  the  original 
planes  of  flow,  into  loosely  attached  vertical  columns, 
leaving  porous  passages  between  them.  The  material  in 
the  furnace  above  the  hearth  when  still  warm  and  exposed 
to  rain  which  was  free  to  fall  upon  it,  evaporated  the 
water  as  it  percolated  downwards,  and  this  would 
pass  into  the  central  mass  along  the  contraction 
passages,  not  only  oxidising  the  surfaces  of  the  columns 
but  actually  decarburising  the  iron.  It  is  difficult  to  offer 
any  other  explanation  to  account  for  the  oxide  of  iron 
which  more  or  less  completely  covered  the  surface  of  the 
columns  themselves.  How  long  600  tons  of  metal  took 
to  cool  down  none  can  tell,  it  would  probably  be  more 
than  three  months. 

Mr.  Hutchinson  has  expressed  his  willingness  to  supply 
colleges  and  museums  and  other  institutions  with 
specimens  of  the  central  portions  of  the  "  bear,"  a  courtesy 
which  should  be  taken  advantage  of  by  all  who  are 
interested  in  the  constitution  of  foundry  irons. 

Summary. 

1.  The  constitution  of  the  alloys  of  iron  and  phosphorus 
have  been  described  in  chemical  terms.  The  more  im- 
portant of  these  are  the  binary  eutectic  containing  4-18 
per  cent,  phosphide  of  iron  in  solid  solution  in  iron  and 
61-4  per  cent,  free  phosphide  of  iron,  and  the  solid  solutions 
of  iron  and  phosphide  of  iron  saturated,  when  10-8  per  cent, 
of  the  latter  and  89-2  per  cent,  of  the  former  are  associated. 
These  solid  solutions  increase  in  hardness  with  the  increa-c 
of  dissolved  phosphide  of  iron.  Each  001  per  cent, 
phosphorus  added  to  pure  iron  increases  the  hardness  by 
about  1-3  Brinell  degrees. 

The  resistance  to  corrosion  appears  to  be  proportional 
to  the  phosphide  in  solid  solution,  but  more  work  is  required 
in  this  specific  direction. 

2.  The  eutectic  of  iron  and  carbon  contains  about  50 
per  cent,  free  carbide  of  iron  and  50  per  cent,  iron  saturated 
with  carbide  of  iron  at  1130°  C.  Some  of  the  carbide 
crystallises  out  of  the  solid  solution  in  cooling  and  at  about 
700°  C.  the  eutectic  contains  59  per  cent,  free  carbide 
of  iron  and  41  per  cent,  iron  saturated  with  carbide. 

3.  On  subjecting  phosphorettic  iron  to  great  pressure 
when  it  is  in  nearly  a  solid  condition,  practically  pure 
ternary  eutectic  of  iron-carbon-phosphorus  is  expressed 
which  has  the  composition  of  iron  9119  per  cent.,  carbon 
1-92  per  cent.,  phosphorus  6-89  per  cent.  This  eutectic 
solidifies  at  about  945°  C.  and  the  arrest  found  by  Car- 
penter when  cooling  both  grey  and  white  phosphorettic 
iron  at  945°  C.  is  that  due  to  the  solidification  of  the  eutectic 
which  is  the  last  portion  to  freeze  in  pig  irons  containing 
phosphorus.  The  analysis  of  the  ternary  eutectic,  ex- 
pressed   constitutionally,  is  : — 

Per  feu! 

Free  iron  phosphide    41-5 

Iron  saturated  with  phosphide  29-1 

Iron  carbide    29-4 

4.  The  ternary   eutectic  in  very  grey  iron  decompose 
on  cooling  into  the  binary  eutectic  and  pearlite  or  iron. 

5.  In  Part  II.  a  few  of  the  triple  alloys  are  describee 
and  the  changes  which  occur  during  solidification,  reheatir. 
and  slow  cooling.     When  the  phosphorus  is  high — aboi 
2  per  cent. — and  the  carbon  low,  the  first  crystallites  I 
grow  are  free  from  carbon.     The  carbon  and  some  of  tl 
phosphorus  and  iron  form  a  eutectic  which  is  found  in  tl 
cold  alloy  between  the  branches  of  the  primary  crystallit 
and  surrounding  the  crystals.     On  slow  cooling,  the  carta 
diffuses  out  of  the  eutectic  and  forms  a  pearlite  fringe  roui 
the  eutectic,  but  in  diffusing  into  the  surrounding  sol 
solution  of  phosphorus  and  iron,  the  carbide  throws  so' 
of  the  phosphide  out  of  the  solid  and  this  appears  as  ti 
laminae  in  juxtaposition  to  the  pearlite  carbide.     A  fru> 
is    thus   formed   consisting  of  three  constituents  iron 
carbide — phosphide. 
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On  oarburising  this  alio)  bj  oementation,  as  the  carbon 

kt  lino  i     it  displaces  the  phosphide, and*  fusible 

eutectic  is  formed  which  liquates  entirely  out  of  the  metal 

■0  mii  ih  an  extent  thai  only  half  "( the  original  phosphorus 

■•mains  in  the  outer  layi 

ti.  On  melting  an  alloy  containing  1-2  per  oent.  phos 
nborus  and  0*12  per  cent,  carbon  and  oooling  rapidly, 
enteetic  envelopes  surround  the  crystals  in  the  cold  alloy, 
hut  if  oooled  slowly  the  phosphorus  diffuses  into  the 
oantre  of  the  primary  crystallites  and  no  cutect  i.  is  x  isible, 
thi-  oarbon  remaining  as  pearlite  in  patches. 

On  gradually  increasing  the  carbon,  more  and  more 
enteetic  is  found  in  tin-  cold  nil. i \  and  when  about  1  per 
oent,  carbon  is  present  practically  the  whole  of  the  phos- 
phorus is  concentrated  in  the  eutectii  envelopes. 

On  further  increasing  the  carbon  the  excess  appears  as 
plate*  nf  free  carbide  cutting  through  tin-  body  of  the 
primary  crystallites  and  when  4  per  cent,  is  present 
graphite  appears  in  the  old  alloy,  which  i-  grey  in  fracture. 
7  When  an  alloy  with  only  0-5  per  cent,  phosphorus  and 
ii  :t  per  cent,  curium  i-  melted,  on  slow  cooling  the  greater 
.mi. mill  nf  phosphide  is  found  entirely  in  solid  solution  in 
risk  segregations  Burrounding  the  primary  crystallites,  but 
they  nre  quite  free  from  carbon.  On  forging,  these  con- 
centrations nri'  drawn  out  into  lenticular  shaped  bodies 
and  are  free  from  carbon.  They  resemble  the  "ghost 
lint's  "  in  large  forgings,  which  it  is  shown  have  their  origin 
gations  of  phosphorus.  If  steel  must  Ik-  free  from 
these,  it  is  necessary  to  have  as  little  phosphorus  in  the 
steel  as  possible. 

s     The   order  of  crystallisation,    when  white   and    gn  j 

phosphoretted  pig-irons  solidify  and  cool  down,  has  been 

traced,  ami  it   has  been  shown  that   the   fir  Her  type  of 

i  rystallitee  are  the  first  to  form  :  following  this  the  carbide 

■  ■r  the  silioocarbide  of  iron  crystallises,  while  the  ternary 

uitectic  of  iron-carbon-phospborus  is  imprisoned  in  the 

-paces  between  the  preformed  solid  crystallites,  and  is  the 

■  li.lify  at  945CC. 

In   white   iron   the   carbide   or    silioocarbide    crystals 

remain  as  such  in  the  cold  alloy.      In  grey  irons,  however. 

irbides    decompose    into    graphite    and    austenite 

immediately  they  have  become  solid.     When  cold 

in  the  ease  when  the  carbides  arc  completely  decomposed 

the  decomposition    product    consists    of   about  one-fifth 

"f  graphite  and  four-fifths  of  iron  by  volume  and  the  iron 

-i  always  deposited  on  each  side  of  the  graphite 

plates.     The  broad  bands  of  phosphorus-free  material  on 

le  of  the  graphite  plates  in  grey  pig-iron  are  a  proof 

hat  the  carbides  crystallise  and  an1  solid  and  afterwards 

imposed  and  not,  as  some  have  suggested,  that  the 

graphite  simply  falls  out   of  liquid  solution,  for,  if  this 

•■    the   graphite    plates    woidd    be    ueterogeneously 

uTanged   and   not    in   the    positions    they    are    found 

-itrrounded  by  phosphorus -free  layers  of  pearlite  or  ferrite. 

■  '■  interesting  mass  of  metal  found  in  the  hearth 

f  a  blast  furnace  at   Skinningrove  has   been  described, 

vhich,  owing  to  the  enormous  amount  of  circumferential 

during  the  time  it  was  solidifying,  had  practically 

he  whole  of  the  ternary  eutectic  squeezed  out  of  it,  leaving 

1  metal  arranged  in    columnar    form     resembling 

ie    basaltic    formation    of    the    Giants    Causeway    and 

arly  free  from  phosphorus. 

In  conclusion.  I  must  acknowledge  the  valuable  co-opera- 
on  of  Mr.  J,  L.  Potts  and  his  steel  melter — Mr.  Duckin- 
•M ;   of  Messrs.  -I.  H.  Andrew  and  Co..  Ltd.,  Sheffield  : 
Hobson,    Houghton    and    Co.,    Ltd..    Sheffield ; 
Win.  Shaw  and  Co.,  Ltd..  Middlesbrough  ;    Messrs. 
irby  and  Sons,  Sheffield  ;  Messrs.  Bolckow  Vaughan 
i  to.,  Ltd..  Middlesbrough,  and  Mr.  F.  Outhwaite,  their 
sistant   furnace    manager ;     Mr.    T.    C.    Hutchinson,   of 
The   Skinningrove   iron  Co.,  Ltd..  Carlin   How : 
0  my  own  assistant — Messrs.  E.  W.  Jackson.  A.  Scholes, 
H.  Bellwood,  and  T.  E.  Towers. 


Appendix  I. 
teclics. 

ectic  is  a  definite  mixture  of  two  or  more  con- 
-  which  melt  and  solidify  at  a  fixed  point,  a  point 
lower  than  the  average  melting  or  freezing  points 
■  the  component  substances. 


A  .  ui,  et  if  en. us  ail,, i,  is  a  mixture  of  two  or  more  metals 
or  non  meteis  whit  h  are  i  apable  of  forming  a  enteetic  and 
which  may  or  ma)  not  bo  in  definite  eutectii   proportion. 
During  solidification,    when   not    in  mi.  h   proportion,   the 
excess  oi  one  or  the  other  of  the  BUhstanoee  first  i  ryata.ll 
■  •ui  leaving  a  liquid  of  definite  eutectic  proportii 
last   portion,  when  liquid,  resembles  a  "  mother  fiqui 
and.  after  solidification,  is  sometimes  called  ■     solidified 
mother    liquor."     Guthrie    coined    the    term    eutei 

Certain  substances  when  mixed  together  have 
the  peculiar  physical  effeol  of  making  very  fusible 
mixtures,  For  instance,  a  mixture  of  iron  saturated 
with  phosphide  which  freezes  at  1  (00  t '.  and  iron  phosphide 
which  freezes  at  1100  C.  when  melted  together  in  the 
proportion  of  61  per  oent.  phosphide  and  39  per  cent,  iron 
does  not  solidify  at  the  average  temperature  of  these  two 
siil.stan.es,  12:511  (  .  hut  at  KMMI  t'..  or  2M>  ( '.  below 
the  average. 

Salt,  which  solidifies  at  800  C.  and  water  freezing  al 
0°  C,  when  mixed  together  in  the  proportion  of  2:!  per 
cent,  salt  and  ~7  per  cent,  water  freeze  at  minus  22  I  . 
or  422   C.  below   the  average.     Both  these  mixtures  are 

elltecties. 

The  fusible  alloys  consisting  of  mixtures  of  two  or 
more    metals   are   essentially  eiitcctics. 

Kute.ties  arc  not  definite  chemical  compounds.  On 
solidification  they  usually  split  up  int..  their  constituents 
and  are  found  in  the  solid  binary  alloys  as  honeycombed 
masses  containing  cells  filled  with  one  of  the  BUDStan. 
and  in  the  ternary  alloys  independent  portions  of  three 
constituents. 

In  many  cases  the  mixtures  on  freezing  do  not  separate 
into  the  pure  simple  substances.  The  iron  phosphide 
eutectic  is  an  example,  for  a  portion  of  the  phosphide 
is  retained  in  solid  solution  in  the  iron  and  it  i-  this  which 
separates  at  11100°  C.  along  with  and  at  the  same  time  as 
the  iron  phosphide. 

Solid  solution. — Glass  and  obsidian  arc  types  of  non- 
crystalline solid  solutions  ;  they  contain  several  substances 
homogeneously  solidified  together.  On  heating  them, 
however,  to  certain  temperatures  some  of  the  substances 
crystallise  out  and  they  become  opaque  and  then  are  no 
longer  simple  solid  solutions. 

Many  substances  crystallise  together  into  homogeneous 
crystals,  and  only  one  substance  can  be  detected  under 
the  highest  power  of  the  microscope;  they  have  all  the 
properties  of  simple  crystals  as  indicated  by  crystalline 
cleavage,  crystalline  orientation  and  crystalline  habit. 
For  instance,  iron  crystallises  in  the  cubic  system,  and  in 
freezing  assumes  the  form  of  octahedral  crystallites  and 
the  complete  crystals  cleave  readily  in  three  directions 
at  right  angles  corresponding  to  the  cleavages  of  the  cube. 
Iron  alloyed  with  traces  up  to  about  10-9  per  cent,  phos- 
phide of  iron  crystallises  in  exactly  the  same  way.  and  the 
crystals  have  the  same  cubic  cleavages  as  pure  iron  ;  the 
two  substances  are  in  solid  solution.  On  heating  the 
homogeneous  alloys  of  iron  and  phosphide  under  certain 
temperature  conditions  a  portion  of  the  phosphide  separates 
from  solid  solution  and  appears  as  ill-formed  plates  in 
the  cleavage  planes  of  the  crystals. 

The  conception  of  solid  solution,  however,  cannot  be 
considered  as  beyond  doubt  excepting  in  the  cases  where 
they  are  non-crystalline.  Some  authorities  hold  the  view 
that  what  are  called  solutions  are  mixtures  crystalli- -1 
together  in  eh  mical  molecular  groupings.  Until,  however, 
chemical  combinations  are  proved  the  solution  theory 
may  be  tentatively  accepted. 

Appendix   II. 

Method  for  the  separation  of  free  phosphide  of  iron  from 

alloys. 

In  1900  I  described  a  crude  method  for  approximately 

determining  the  free  phosphide  of  iron  in  pig  irons,  etc. 

It    was    based  on   the   relative   insolubility  in   cold  nitric 

acid.  1-20  sp.  gr.     Many  approximate  results  were  given. 

but  no  claim  for  accuracy  was  possible.     Further  study  of 

the   subject    has    led    to    the    conclusion    that    analytical 

methods  mast  fail  on  account  of  the  complex  character 

of  the  eutectics  and  the  fact   that  the  cell  substance  in 

'    them  is  enclosed  more  or  less  completely  with  solid  Fe,P 
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which  prevents  the  more  soluble  part  of  the  outectios  being 
attacked  by  chemical  solvents.  One  is  therefore  obliged 
to  study  the  structure  and  base  one's  conclusions  on  that 
and  on  other  evidence  obtained  by  systematic  experiment, 
.-uch  as  has  been  described  in  this  paper. 
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Soliels  in  Alloys  and  in  Steel  below  the  Critical  Points." 
Society  of  Chemical  Industry.     1903. 


30.  Steael. — "  Methods  for  the  detection  of  the  more 
highly  phosphorised  parts  in  iron  anel  steel."  Royal 
Microscopical  Society.     1905. 

31.  Steael. — "Crystallisation  anel  Segregation  of  Steel 
Ingots."     Cleveland  Inst.  Engineers.     1906. 

32.  Stead. — "Cleveland  Ironstone  and  Iron."  Cleve- 
lanel  Inst.  Engineers.     1910. 

33.  Steael. — Presidential  Aelelrcss,  British  Association, 
Section  B     1910. 

34.  Stead. — "When  Steel  freezes."  Cleveland  Inst. 
Engineers.      1912. 

35.  Steael. — "  The  practical  use  eif  the  Iron-Carbon 
equilibrium  diagram,  with  special  reference  to  the  critical 
points,  A.  1.2.3  ;  anel  the  Burning  of  Steel."  North-East 
Coast  Inst.  Engineers  and  Shipbuilders.  2  lectures. 
24th  Jan.  and  14th  Feb.,  1913. 

36.  Turner. — "Volume  and  Temperature  Changes 
during  the'  cooling  of  Cast  Iron."  Journal  Iron  and  Steel 
Inst.     1906.     No.   1.  p.  48. 

37.  Goerens. — "  Ub?r  die  Anwendung  der  Lumiercschen 
Farbenphotographie  in  eler  Metallographie."  Metal- 
lurgie.    1908,  p.   19. 

38.  Goerens. — "  Wcitere  Untersuchimgen  fiber  das 
ternare  System  Eisen-Phosphor-Kohlenstoff."  Metal- 
lurgie.    1908,  p.  561. 

39.  Wti-it  and  Laval. — "  Experimented  Untersuchung 
eles  Thomasprozesses."     Metallurgie.     1908,  pp.  431,  471. 

40.  Saklatwalla. — "  Eisen  und  Phosphor,  die  Konsti- 
tution  ihrcr  Verbindungen."     Metallurgie,  1908,  p.  331. 

41.  Saklatwalla. — "  Phosphoreisen,  seine  Konstitution." 
Metallurgie.  1908,  p.  711.  Journal  Iron  and  Steel  Inst. 
1908.     Vol.  ii.  p.  92. 


Heeling  held  til  Armstrong  College,  on  Wednesday,  January 
21st,  1914. 


MR.    E.    F.    HOOPER    IN    THE    CHAIR. 


EXTRACTION  APPARATUS,  SPECIALLY  DESIGNED 
FOR  SOLVENTS  OF  HIGH  SPECIFIC  GRAVITY. 


When  a  couple  of  years  ago  I  hael  to  make  a  largi 
number  of  extractions  of  wax  from  some  vegetable  sub 
stances  I  failed  to  find  an  apparatus  specially  suite! 
for  my  purpose,  in  spite  of  the  large  number  of  sud 
apparatus  already  in  existence. 

As  a  solvent  I  had  to  use  chloroform  or  carbon  tetra 
chloride,  as  these  were  apparently  the  only  solvent 
in  which  the  wax  in  question  was  completely  soluble- 
and  that  only  at  the  boiling  point  of  the  solvent. 

The  point  I  wish  to  draw  special  attention  to  is  this 
When  an  ordinary  fat  or  wax  is  dissolved  in  one  of  the 
heavy  solvents,  then  the  solution  has  a  lower  specit 
gravity  than  the  pure  solvent  itself — in  eontraelistinetii 
to  what  occurs  when  ether  or  benzine  or  any  other  solver 
eif  low  spvilir  gravity  is  used.  The  obvious  consequent 
is  that  in  my  case  the  solution  had  a  tendency  to  ri 
to  the  surface,  and  should  be  removed  from  there,  wh: 
fresh  solvent  should  be  supplied  from  the  bottom, 
speedy  anel  efficient  extraction  should  be  attained. 

It  seemed  to  me  that  previous  designers  of  extract! 
apparatus  hael  had  no  occasion  to  consider  the  importan 
of  this  fact,  so  I  constructed  the  apparatus  shown 
the  drawing  with  this  point  In  view  and  also  keeping 
mind  that  the.  extraction  should  be  performeel  all  • 
time  at  the  boiling  point  of  the  solvent. 

The   drawing    hardly    needs    any    explanation.       1 
material  to   be  extracted   is   placed  in  the  extractor, 
either  loose    (with    a    plug    of    cotton    wool    em    top 
prevent  small  particles  from  getting  down  in  the  na ) 
or    in   a  thimble  or   otherwise,  according  to  the  iiatiie 
substance.     The  vapours  of  the  solvent  the  pass  out 
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.  E  (keeping  tin.-  at  the  boiling  tempei 
through  the  bole,    II,    in    the   condenser  tube    into   the 
ooodenser,  from  where  1  he  condensed  solvent  Sows  through 
the  aide  tube,  S,  into  the  bottom  of  the  extractor.     The 
solution  ol  wax  or  fat  ovorflows  from  the     uu  it 
lop  ol  the  extra<  tor  down  into  the  tla-k, 
tar  the  extrac  lion    is  finished  the 
or   may  he  taken  out,  .In. 
i    I"   <  orrobornte    the    result    ob- 
tained by  weighing  the  flask. 

I  found  that  I  was  able  to  do  tin 
ions  not  only  more  qui.  klv  but  also 
omplctely  with  this  apparatus  than 
than  with  an  ordinary  Soxhlet.  It  may, 
nrhapa,  also  be  mentioned  that  very 
Bttle  more  Bolvent  is  required  than  is 
needed  to  till  the  extractor,  K.  and  that 
the  bulk  ..f  it  remains  there  when  the 
extraction  is  finished. 

In  my  case  I  gained  yet  another  point 
by  this  apparatus,  because  I  had  to  per- 
ioral the  extraction  in  the  presence  of 
water.  This,  of  course,  roso  gradually  to 
the  surface  of  the  solvent  in  the  ex- 
tractor and  trickled  down  into  the  flask 
below,  while  in  a  Soxhlet  it  had  a 
tendency  to  remain  behind  when  the  sol- 
vent emptied  itself  out  through  the 
syphon  tube.  The  modus  operandi  in 
such  cases  was  generally  to  put  some 
water  into  the  flask  from  the  beginning 
together  with  the  solvent.  After  the 
extraction  was  finished  the  rest  of  the 
solvent  was  removed  by  boiling  tho 
water,  and  on  then  cooling  it  was  fairly 
'ake  out  quantitatively  the  hard 
cake  of  wax  floating  on  the  surface  of 
the  water,  dry  it  and   weigh  it. 

It  is  obvious  that  the  length  of  the  side  tube.S,  should 
the  purpose  in  view,  if  more  than  one  volatile  liquid 
•  involved  in  the  process.     Supposing,  for  instance,  that 
water  is  present  and  the  specific  gravity  of  the 

1  •■">.  then,  if  the  height  of  the  side  tubo"  be  less  than  1-5 

times  that  of  the  extractor,  the  condensed  water  coming 

down  from  the  condenser  will  overflow  from  the  side  tube 

"1  never  enter  the  extractor,  while  if  the  height  of  the 

tub*  be  more  than   1-5  times  that  of  the  extractor, 

J   water   will  force   its   wav   through   the   solvent   and 

«  from  the  extractor. 

My  the  apparatus  mav  be  found  useful  for  other 

than    the    one    mentioned.     I    have    been    able 

t    with  advantage    for   the   extraction   of    liquids 

solutions    or   emulsions    with    solvents 

"war  specific  gravity  such  as  ether.     It  goes  without 

is :  that  in  such  eases  the  side  tube,  S,  must  be  high 

to  allow  the  ether  to  force  its  wav  through  the 

water  into  the  extractor. 

■  1'paratus  have  been  made  by  Messrs.  Bradv  and 
Martin,  Northumberland   Road.   Newcastle-on-Tyne. 


Yorkshire  Section. 


Meeting  held  at  The  University,  Leeds,  on  Monday,  January 
2tM.   10U. 


MR.    GEORGE   WARD    IX   THE   CHAIB. 


FIELD  METHi  ID  FOR  DETERMINING  DISSOLVED 
OXYGEN  IX  WATER. 

BY    JAMES    MILLER,    F.I.C. 

■  pollution  of  „  water  by  organic  matter  increases 
,e  amount  of  oxygen  held  in  solution  decreases  until  a 
I'int  may  be  reached  where  the  latter  is  nil 


Given  free  th  air  a  polluted  water  will 

utually  U  oomi    puri  idily 

oxidiaable  matt not  med.     Therefore  adeti  rmination 

of  the  amount  of  dissolvi  .1  oxygen  becomi     an  important 
factor  m  judging   thi  ,    ,ay,  •■!   a  stream   into 

">■"  b   .  fflui  i>'    ol    a    polluting   charaoti  r   is    d 

ia  horn.-  out  by  the  promini  ui  e  which  to  dis- 

solved oxygen  in  the  Eighth  Report  of  tl  Oom- 

""--"•"  •l"  >s-  a  aL     M  iny  methods  have  bci  n 

suggested  for  determining  dissolved  oxygen  in  a 
but  these  have  been  di  igned  mainly  for  laboratory 
use-  A  ti.i.l  method  was  proposed  by  Ramsay  and 
Bomfray  (this  J.,  1001,1072);  this,  however,  requires 
special  apparatus.  Also  the  result]  arc  said  to  be  modified 
by  the  presenoe  >.f  nitrites. 

.Mark,  y  and  Mid. U.  t..n  published  a  method  based  on  the 
use  of  pyrogillol  and  caustic  potash  (this  J.,  ls'js,  l  i. 
and,  working  in  Mr.  Mackey's  laboratory,  my  attention 
was  drawn  to  the  method  with  a  view  to  adapting  it  to 
field  work.  It  was  found  that  the  clour  produced 
by  the  action  of  alkaline  pyrogallate  on  the  dissolved 
oxygen  changed  rather  quickly  and  at  times  erratically, 
also  that  the  colour  produced  was  not  exactly  proportional 
to  the  quantity  of  oxygen  present, 

I'yrogallol  with  ammonia  was  tried  but  found  usi  k 
Various    BUbstances    analogous    to    pyrogillol    were    tried 
in    conjunction    with   caustic    potash,    i.e.,    gallic 
resoreinol.     catechol,    and    quinol     (hydroquinone),     but 
none  of  these  was  of  use. 

It  occurred  to  me  that  advantage  might  be  taken  of 
the  colour  produced  by  the  action  of  potassium  thiocyanate 
on  ferric  salts.  Ferrous  sulphate  and  caustic  soda  were 
added  to  a  water  under  a  layer  of  toluol,  then  acidified 
with  hydrochloric  acid  and  potassium  tbiocyanate  added. 
The  clour  produced  was  matched  with  a  standard  ferric 
chloride  solution.  Good  results  were  obtained  when  the 
oxygen  was  under  S  c.c.  per  litre,  but  over  that  amount 
the  colour  became  too  deep  to  match  accurately.  Also 
nitrites  had  a  disturbing  effect.  The  method  was  there- 
fore discarded. 

To  overcome  the  detrimental  effect  of  nitrites  it  seemed 
that  the  most  likely  line  to  work  on  would  be  one  in 
which  the  ferrous  iron  could  react,  and  any  excess  be 
detected,  in  an  alkaline  solution.  1'ot  i--ium  fen 
the  usual  reagent  for  ferrous  iron,  is  of  no  use  in  alkaline 
solutions,  so  another  indicator  was  sought  for  without 
success  until  I  saw  a  paper  by Linossier (this  J.,  1801,  726) 
in  which  phenosafranine  is  used  as  an  indicator  for  ferrous 
iron  in  presence  of  alkaline  tartrate  for  the  determination 
of  dissolved  oxygen  in  water.  So  the  method  I  have  now 
to  describe  becomes  Linossier"s  adapted  to  field  conditions, 

Linossier's  original  process  is  essentially  for  the  labora- 
tory, involving  the  use  of  400  c.e.  of  mercury,  the  water 
under  exsmimtion  being  completely  isolated  from  contact 
with  the  air.  and  is  designed  to  give  accurate  results. 
I  have  fornd  though  that  with  very  little  apparatus 
it  gives  sufficiently  accurate  results,  and,  as  a  field  method, 
may  be  used  so  as  to  give  a  determination  in  a  minute 
or  two,  thus  enabling  one  to  nuke  a  large  number  of 
determinations  and  decide  as  to  the  condition,  say,  of  a 
stream  at  different  points,  and  to  follow  up  at  once  any 
clue  as  to  pollution. 

The  method  1  adopt  is  as  follows  : — 

To  50  c.c.  of  the  water  contained  in  a  100  c.c.  Nessler 
cylinder  arc  added  5  c.c.  of  alkaline  tartrate  such  a- 
used  for  Fehling's  solution  and  one  drop  of  phenosafranine 
solution  ( 1  in  2I.KHJ  of  water),  then  from  a  10  CO.  graduated 
pipette  a  solution  of  ferrous  sulphate  (0-22  grin,  i  f  pure 
FeSO«  and  1  c.c.  of  cone,  sulphuric  acid  in  100  c.c.)  is 
run  in  just  below  the  surface  of  the  liquid  stirring  gently 
with  the  pipette  until  the  colour  is  discharged,  looking 
through  the  cylinder  horizontally.  The  ferrous  sulphate 
is  added  1  c.c.  at  a  time  until  the  colour  begins  to  fade 
then  in  additions  of  0-5  c.c.  to  the  end.  There  is  a  slight 
colouration  at  the  surface  of  the  liquid,  but  if  the  stirring 
is  not  too  vigorous  this  does  not  interfere.  The  outlet  hole 
of  the  pipette  should  not  be  more  than  1  mm.  in  diameter 
to  minimise  diffusion. 
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The  pipette  reading  gives  the  cubic  centimetres  of  oxygen 
tier  litre.  Theoretically  1  c.c.  ferrous  sulphate  of  above 
strength  does  not  equal  1  c.c.  oxygen  per  litre  working 
on  50  c.c.  of  sample  (0-25  per  cent.  FeS04  is  theoretical 
strength)  but  under  the  conditions  stated  I  have  found 
that  the  above  strength  gives  correct  results. 

Each  experimenter  should  standardise  his  ferrous  sul- 
phate against  water  of  known  oxygen  content,  say  distilled 
water  shaken  with  air  until  saturated,  taking  the  tem- 
perature and  referring  to  Roscoe  and  Lunt's  table  (Sutton's 
Volumetric  Analysis,  page  260)  for  the  amount  of  dis- 
solved oxygen  present. 

In  the.  following  table  are  given  some  results  by  this 
(the  field)  method,  compared  with  results  obtained  by 
the  Winkler  method  : — 


Winkler. 

Field 

method. 

c.c. 
7-8 
7-0 
4-9 
2-0 

c.c. 
8-0 
7-5 

52 

2-5 

Normal,  2-normal,  and  3-normal  solutions  of  sodium 
chloride  contain,  according  to  Winkler  (this  J.,  1911, 
382  and  644)  at  16°  G,  4-7  c.c,  3-4  c.c,  and  2-4  c.c.  of 
oxygen  per  litre  respectively.  By  the  field  method, 
5  0  c.c,  3-5  c.c,  and  2-5  c.c.  were  obtained. 

The  ferrous  sulphate  keeps  well.  After  keeping  in  a 
bottle  repeatedly  opened ,  and  nearly  empty,  for  four  weeks, 
only  0-67  per  cent,  of  the  total  iron  had  become  oxidised. 
Experiments  on  samples  containing  up  to  60  parts  of 
sodium  nitrite  per  100,000  showed  that  nitrites  had  no 
effect  on  the  method. 


As  dissolved  oxygen  plays  an  important  part  in  the 
extraction  of  gold  from  gold  ores  by  cyanide  solutions, 
the  met  hod  was  tried  on  a  0-5  percent,  solution  of  potassium 
cyanide,  but  no  end  reaction  could  be  obtained  ;  evidently 
the  ferrous  sulphate  combines  with  the  cyanide. 

Discussion. 

Mr.  W.  McD.  Mackey  wrote  that  he  had  used  the 
method  for  practical  work  in  the  field,  for  determining 
the  extent  and  persistence  of  pollution  of  a  stream  from 
a  known  source.  He  had  found  the  manipulation  was 
easy,  and  the  time  required  for  a  test  to  be  only  about 
two  minutes. 

Dr.  H.  T.  Calvert  said  that  he  had  worked  the  process 
on  the  River  Calder,  and  he  could  bear  out  all  that  Mr. 
Miller  said.  The  methods  at  present  in  use  would  be 
divided  into  two  classes,  those  suitable  for  very  clean 
waters,  and  those  suitable  for  dirty  ones.  Ramsay's 
method  was  only  of  use  for  very  clean  waters.  Winkler's 
method  was  of  almost  universal  application.  The  method 
advocated  by  Mr.  Miller  generally  ga-^e  results  rather 
lower  than  Winkler's  method.  They  had  adopted  Wink- 
ler's method  because  it  was  accurate  and  easily  carried  out. 
The  apparatus  only  weighed  five  or  six  pounds,  and  in 
order  to  simplify  the  operations  in  the  field,  they  could 
proceed  as  far  as  the  precipitation  of  the  manganese 
hydroxide,  and  then  finish  the  estimation  in  the  laboratory. 

Mr.  Ward  asked  how  the  colour  of  the  water  would 
affect  the  results. 

Mr.  Miller  replied  that  a  pale  colour  of  the  water 
had  no  effect  whatever  on  the  results.  Any  water  could  be 
tested  so  long  as  it  was  not  pink.  He  had  determined 
the  dissolved  oxygen  in  an  effluent  which  had  a  distinct 
pale  blue  colour,  and  the  end  point  was  quite  sharp. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  W.     Temple  Franks,  Esq.,  Southampton  Buildings.  Chancery  Lane, 

London,  W.C. 
Untied  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — 1  fr.  05   c.  each,   as   follows  :    Patents   dated   1902  to   1907  inclusive,   Belin  et   Cie.,   56.   Rue  des  Francs   Bourgeois, 

Paris  (3e.) :   Patents  from  1908  to  date.  L"Imprimerie  Nationale.  87,  Rue  Vieille  du  Temple,  Paris. 
German. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 
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Patents. 

Extraction  of  liquids  or  solids  held  in  suspension  or  combined 

in  gases  or  fumes.     J.  Armstrong,  London.      Eng.  Pat. 

569,  Jan.  8,  1913.     Addition  to  Eng.  Pat.  821,  Jan.  10, 

1912  (this  J.,  1913,  184). 

The  apparatus  described  in  the  principal  patent  is  improved 

in   that   the   compressed   gases   are   passed   in    succession 

through  a  number  of  nozzles  immersed  in  different   liquids, 

each  adapted  to  separate  out  a  particular  impurity;  the 

nozzles   are   carried   on   frameworks   fixed    to   detachable 

lids,  so  that  they  can  be  removed  for  cleaning ;  the  chambers 

may    be   of    cylindrical   form    with   radial   or    tangential 

nozzles  for  the  gas  and  conical  collecting  chambers  for 

the  impurities  beneath. — H.  H. 

Distillation  of  liquids  :    Process  for  the .     Naamlooze 

Vennootschap  Maatsehappij  Destillator.  Fr.  Pat.  461.822, 
June  25,  1913.     Under  Int.  Conv.,  June  26,  1912. 

Heated  water  from  engine  or  other  condensers  is  fed 
into  an  evaporator  in  a  finely  divided  condition  and  is 
exposed  to  a  vacuum  so  that  part  of  the  water  is  evaporated 
by  its  own  heat,  the  vapour  passing  to  a  condenser  also 
under  vacuum. — W.  H.  C. 


Measuring  the  flow  of  fluid  through  a  conduit ;  Instruments 
for — -.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co..  Schenectady, 
New  York,  U.S.A.      Eng.  Pat.  2417,  Jan.  ?9,  1913. 

The  pressure  difference  in  a  Venturi  tube,  Pitot  tube,  or 
similar  measuring  device  is  indicated  by  means  of  a  mercury 
gauge  supporting  a  short  column  of  an  "  opaque  substance 
such  as  carbon  tetrachloride  "  contained  in  a  narrow  glass 
tube.  The  upper  end  of  this  tube  is  connected  with  the 
low-pressure  side  of  the  Venturi  tube,  while  the  lower  end, 
which  is  enlarged,  dips  into  a  vessel  of  mercury  connected 
with  the  high-pressure  side.  A  permanent  record  of  the 
pressure  differences  is  made  by  a  marking  point  carried 
by  a  lever  attached  to  a  U-shaped  magnet,  which  encloses 
the  vessel  of  mercury  and  moves  in  conjunction  with  a 
magnetic  body  floating  on  the  surface  thereof. — H.  H. 

Distilling  feed  water  for  boilers  ;    Process  and  apparatus 

for .     Soc.    d'Exploitation   des   Precedes   Evapora- 

toires,  Svsteme  Prache  et  Bouillon,  Paris.  Eng.  Pat. 
1583,  Jan.  20,  1913.  Under  Int.  Conv.,  Jan.  19,  1912. 
Steam  from  the  boiler,  1,  enters  the  injector,  10,  by  the 
pipe,  11,  and  withdraws  steam  from  the  evaporator,  6, 
compresses  it  and  injects  it  into  the  heating  arrangement, 
7,  of  the  evaporator  ;  the  steam  is  condensed  and  the  oon- 
densed  water  flows  into  the  tank,  3.     The  impure  water 
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flows  Erom  the  tank.  II,  through  the  heater,  16,  where  U 
la  heated  by  a  portion  o(  the  steam  Erom  the  evaporator, 
I'.,  which  is  also  condensed  and  flows  into  the  lank,  3. 


The  heated  water  enters  the  evaporator,  6,  by  the  pipe,  17, 
and  is  evaporated.  The  boiler  is  fed  with  the  pure  con- 
densed  water  from  the  tank,  3,  which  has  a  temperature 
of  about  100°  C.  and  as  only  a  small  portion  of  the  steam 
produced  is  required  to  actuate  the  compressor,  10,  and 
the  remainder  can  be  utilised  in  any  desired  way,  only 
a  small  increased  fuel  consumption  is  required  to  enable 
the  boiler  to  be  fed  with  pure  hot  condensed  water.  The 
impurities  become  cencentrated  in  the  evaporator,  6.  and 
are  got  rid  of  by  blowing  off  at  intervals  a  portion  of  the 
liquor  in  the  evaporator  through  the  cock,  21. — W.  H.  C. 

Air  ;   Method  of  heating  a  current  of .     A.  G.  Bloxam, 

London.     From  Bergmann    Elektrieitats-Werke   A.-G., 
Berlin.     Eng.  Pat.  11,874,  May  21,  1913. 

An  electrical  heating  apparatus  is  inserted  in  the  suction 
pipe  or  receiving  chamber  of  a  dust  suction  plant  or  a 
vacuum  cleaner. — \Y.  H.  C. 


Dryers  with  rotary  agitators.  F.  E.  Otto  and  Phonixwerk 
G.  m.  b  H.,  Meerane,  Germany.  Eng.  Pat.  14,502, 
June  23,  1913. 

This  material  is  carried  slowly  through  a  drum  by  a  set  of 
rotary  spiral  heating  coils  arranged  in  the  manner  of  a 
screw  conveyer,  the  pitch  of  the  spirals  decreasing  from 
the  intake  side  of  the  dryer  to  the  discharge  side  in  order 
to  make  allowance  for  the  decreasing  bulk  of  the  material 
as  it  becomes  dry.  Agitator  blades  mounted  outside  the 
Spirals  scrape  material  from  the  lower  walls  of  the  drum, 
lift  it  above  the  heating  coils,  and  drop  it  thereon  as  the 
rotation  proceeds.  An  additional  heating  coil  may  also 
be  arranged  in  close  proximity  to  the  wall  of  the  "drum. 

— H.  H. 

Drying  installations  for  all  hinds  of  materials.     A.  Huillard. 

Fr.  Pat.  461,611,  July  31,  1913. 
An  improvement  in  the  apparatus  described  in  Fr.  Pat. 
318,562  of  1902  (see  Eng.   Pat.   17,663  of  1902;  this  J. 


1902,  1886),  whereby  the  material  ia  passed  over  a    it  ■•• 
before  it  enters  the  drying  tower.    The  coai  ei   pari 
are  fed  into  the  upper  part  of  the  tower  and  the  liner 
material  enters  lower  down  along  with  a  supplementary 
supply  of  air  which  also  a    isl    in  the  sifting,     U.ll.r. 

Dryers;    Stage—.     A.     Huillard.     IV.    Put.    401,012, 
July  31,  1913. 

Tin:  materia]  is  fed  into  the  top  of  a  tower  provided  with 
n  ntimlicr  of  horizontal  perforated  shelves.  It  i  wi  pi 
from  the  periphery  to  the  centre  of  each  ihell  by  agitators 
driven  from  a  central  shaft  and  is  dried  by  a  current  of 
hot    air  which   passes   up  the  tower.      Winn  tin-   materia] 

reaches  the  centre  of  each  shelf  it  falls  into  a  box  provided 
with  sliding   baffles   which   allow   the    material   to   pass 

downwards  but  prevent  the  air  passing  upward  so  that 
the  latter  is  forced  to  pass  through  the  perforations  in  thi- 
shelves.  The  material  falls  from  the  box  on  to  a  conical 
spreader  which  guides  it  to  the  periphery  of  the  shelf 
below.— W.  H.  C. 

Filter  [for  sUmes].     H.  Alinder,  Milwaukee,  Wis.,  Assignor 

to      Allis-C'halmers      .Manufacturing      Co.      U.S.      Pat. 

1,084,383,  Jan.  13,  1914. 
A  number  of  wedge-shaped  tilter  cells  are  arranged  round 
a  horizontal  shaft  which  is  rotated  above  a  tank  so  that 
the  cells  are  partially  immersed  in  the  tank.  The  cells 
have  openings  on  the  outer  side  for  the  supply  of  the 
"slimes"'  and  inward  openings  for  the  discharge  of  the 
cake  over  the  edge  of  the  tank. — W.  H.  C. 

Filters;      Vacuum     drum for    the     concentration     of 

precious  metals  and  other  applications.  G.  Spencc. 
Ft.  Pat.  461,346,  Aug.  12,  1913.  Under  Int.  Oonv., 
Aug.  31,  1912. 
The  periphery  of  the  drum  is  divided  by  projecting 
JL -shaped  bars  into  sections,  in  each  of  which  is  fixed  a 
removable  arc-shaped  filter-element  consisting  of  a 
shallow  metal  box  covered  with  suitable  filtering  material 
supported  on  metallic  gauze  or  on  a  perforated  plate. 
The  periphery  of  the  drum  is  supported  from  the  axis 
by  a  double  series  of  radial  tubes  ;  one  of  each  series  is 
attached  to  each  filter  element  and  serves  to  connect  it, 
through  sleeves  on  the  axis,  in  the  one  case  with  a  vacuum 
pump  and  in  the  other  with  a  supply  of  compressed  air. 
The  drum  is  rotated,  partly  immersed  in  a  tank  containing 
the  liquid  or  mud  to  be  filtered  and  the  elements  immersed 
are  in  connection  with  the  vacuum  pump.  As  each  element 
comes  to  the  discharge  position,  the  vacuum  is  auto- 
matically cut  off  and  compressed  air  is  admitted  which 
forces  the  cake  off  the  surface.  It  is  claimed  that  the 
action  of  the  vacuum  and  compressed  air  is  localised  where 
it  is  required  and  that  the  filter  elements  can  be  easily  and 
quickly  replaced  or  repaired. — W.  H.  C. 

Filter;     Rotary    drum .     C.    C.     Bohm.     Ger.     Pat. 

268,620,  Jan.  30,  1913. 
A  curved,  non-perforated,  fixed  plate  extends  across  the 
lower  part  of  the  perforated  drum  which  dips  into  the 
liquid  to  be  filtered,  and  is  provided  with  two  pipes  which 
extend  upwards  and  then  axially  through  the  drum  to 
opposite  ends  thereof.  One  pipe  serves  for  suction  of  the 
liquid  through  the  filter-drum,  whilst  the  other  serves  for 
passing  air  either  by  suction  or  pressure  through  the  filter- 
cake  on  the  outer  surface  of  the  drum  in  order  to  dry  it. 

—A.  8. 


Filtering  material  of  high  efficiency  ;   Process  of  obtaining  a 

.     p.    Pott.     Fr.    Pat.   461,386,   Aug.    14,    1913. 

Porous  minerals  are  impregnated  with  an  albuminous 
substance  (blood,  etc.)  dissolved  in  alkali  solution,  then 
dried,  and  heated  to  redness  out  of  contact  with  air. 
The  carbonised  mass  is  washed  to  remove  soluble  salts,  and, 
if  desired,  may  then  be  impregnated  with  iron,  aluminium, 
manganese,  nickel  or  cobalt  hydroxides  mixed  with  calcium 
carbonate. — W.  P.  S. 
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Evaporation    of    liquids,    particularly    saccharine    juices  ; 

Process    and    apparatus   for    the .     J.    C.    Griere. 

Ft.    Pat.   461.20S,   Aug.   8,    1913.     Under  Int.   Conv., 

Aug.  23,  1912. 
The  evaporator  is  divided,  except  in  the  vapour  space 
above  the  liquid,  into  a  number  of  separate  compartments 
(e.g.,  six)  each  comprising  an  upper  and  a  lower  chamber 
connected  by  a  bundle  of  vertical  tubes.  In  each  compart- 
ment the  heated  liquid  rises  from  the  lower  to  the  upper 
chamber  and  then  passes  from  this  to  the  lower  chamber 
of  the  next  compartment  by  a  tube  which  is  not  heated 
and  which  may  be  external  to  the  apparatus  or  may 
pass  down  a  central  duct.  The  liquid  thus  passes  through 
each  of  the  compartments  in  turn;  its  rate  of  flow,  and 
therewith  the  degree  of  concentration  attained,  may  be 
regulated  by  valves  in  the  inlet  pipe. — J.  H.  L. 

Evaporating   apparatus  for   all   hinds   of  liquids.     E.    A. 

Barbet.  Fr.  Pat.  461,890,  Nov.  8,  1912. 
The  tubes  of  a  vacuum  evaporator  are  arranged  in  two 
sets  at  an  angle  to  each  other,  the  liquid  passing  first 
through  the  lower  set  to  a  junction-box  and  back  through 
the  upper  set  to  the  main  chamber  of  the  apparatus 
where  separation  into  vapour  and  liquid  takes  place. 
In  this  way  the  tubes  may  be  short,  easily  cleaned,  and 
yet  at  the  same  time  afford  a  long  distance  through  which 
the  liquid  must  travel. — W.  H.  C. 

Chemical  reactions   and   thermal  processes ;    Process   and 

apparatus  for  the  execution  of the  materials  treated 

being  in  a  finely  divided  condition  in  solution  or  sus- 
pension. A.  Po'llak.  Fr.  Pat.  461,446,  Aug.  18,  1913. 
Under  Int.  Conv.,  Oct.  18,  1912. 
The  material  (e.g.,  a  solution  to  be  evaporated)  is  intro- 
duced in  a  finely-divided  condition  into  the  narrow  upper 
part  of  a  chamber  along  with  a  supply  of  heated  air  or 
gas  and  they  pass  downwards  into  the  larger  conical  part 
of  the  chamber  which  is  provided  with  baffles  to  assist 
the  separation  of  solid  particles  produced  by  evaporation 
of  the  liquid.  The  gas  is  withdrawn  from  the  top  of  the 
lower  part  of  the  chamber  and  is  caused  to  pass  through 
two  condensers  placed  in  series.  In  the  first  the  separation 
of  the  solid  particles  is  completed  and  in  the  second  the 
vapour  is  condensed.  The  gas  next  passes  through  a 
fan  which  maintains  a  slight  vacuum  in  the  chamber 
and  thence  through  a  heater  back  to  the  main  chamber 
to  be  used  over  again. — W.  H.  C. 

Spraying   liquids   and   intimately   miring   them    with   gases 

or  vapours;   Device  for .    Salzbergwcrk  Neustassfurt 

und  Teilnehmer.     Ger.  Pat.  267,939,  March  12,  1912. 

The  device  (see 
fig  )  is  hollow  and 
is  rapidly  rota- 
ted whilst  partly 
immersed  in  the 
liquid.  Owing  to 
the  conical  shape 
of  the  device,  the 
liquid  is  drawn 
in  at  the  lower 
edge,  then  forced 
upwards  and  de- 
livered from  the 
upper  edge  in  the 
form  of  a  fine 
spray. — A.  S. 


Purification,  clarification  and  decolourisation  of  liquids  and 

gases  ;    Process  for  the .      R.    Marcus.     Ger.  Pat. 

268,057,  March  26,  1912. 
The   liquid  or  gas  is  treated  with  finely  divided,  artificial 
silicic  acid,  which  has  been   freed  from  foreign  adsorbed 
substances,  and  is  subsequently  filtered;    the  impurities 
are  retained  on  the  filter  by  the  silicic  acid. — A.  S. 


Crystals  ;     Apparatus  fcr   separating   large from   hot 

solutions  hi/  artificial  cooling.     Gewerkschaft  Carlsfund. 
Ger.  Pat,  268,328,  March  16,  1911. 

Cooltnq  is  effected  in  a  number  of  separate  receptacles, 
through  which  the  cooling  medium  is  led  successively, 
in  stieh  wise  that  the  difference  in  temperature  between 
the  hot  solution  and  the  cooling  medium  is  kept  as  small 
as  possible.  The  cooling  tubes  may  be  helical  and  the 
cooling  medium  may  be  led  in  one  direction  through  one 
tube  or  group  of  tubes  and  in  the  opposite  direction  through 
others. — A.  S. 

Crystallisation    in   motion ;     Apparatus  for .     F.    A. 

Biihler.     Ger.  Pat.  268,409,  Aug.  17,  1912. 

Crystallisation  is  preferably  effected  in  a  double- 
walled  tubular  vessel,  the  jacket  being  formed  as  a  helical 
channel.  The  agitator  is  rotated  alternately  to  the 
right  and  left,  and  the  agitating  arms  are  so  mounted 
that  during  rotation  in  one  direction  they  glide  over 
the  material,  whilst  during  rotation  in  the  other  direction 
they  lift  the  material  and  move  it  forwards. — A.  S. 

Drying  machines  ;  Application  of  liquids  to  cylindrical . 

F.  F.  W.  Stieler,  Berlin.     Eng.  Pat.  4085,  Feb.  17,  1913. 
See  Fr.  Pat.  454,468  of  1913  ;  this  J.,  1913,  858.— T.  F.  B. 

Drying  granular  substances  ;    Process  and  apparatus  for 

.     J.     A.    Topf    und    Sonne.     Fr.     Pat.    461,679, 

Aug.  21,  1913. 

See  Eng.  Pat,  29,835  of  1912 ;  this  J.,  1913, 1147.— T.  F.  B. 

Drying  solid  substances  held   in  suspension  or  solution  ; 

Method  and  apparatus  for .     F.    E.    Beeton.     Fr. 

Pat.  462,212,  Sept,  5,  1913. 

See  Eng.  Pat.  13,505  of  1912  ;  this  J.,  1913,  968.— T.  F.  B. 

Extraction  of  various  materials  by  means  of  volatile  liquids  ; 
Apparatus  for  the  — ■ — ,  L.  C.  Bonneau,  Paris.  Eng. 
Pat.  12,138,  May  24,  1913.  Under  Int.  Conv.,  Mar  24. 
1912. 

See  Fr.  Pat.  457,905  of  1913  ;  this  J.,  1913,  999.— T.  F.  B. 

Filter-press.  G.  Pistor,  J.  Dion,  and  H.  Reitz,  Griesheim, 
Assignors  to  Chem.  Fabr.  Griesheim-Elektron,  Frankfort, 
Germany.     U.S.  Pat.  1,084,659,  Jan.  20,  1914. 

See  Ger.  Pat.  252,577  of  1911  ;  this  J.,  1913,  75.— T.  F.  B. 


IIa.— FUEL  ;    GAS  ;    MINERAL  OILS  AND 
WAXES. 

Coke  ovens  ;    Different  methods  of  measuring  tht 

consumed  by  regenerative .     A   new  method  for  th 

exact  determination  of  this  quantity  of  heat.     E.  Lecoc<| 
and  J.  Pieters.     Rev.  Met.,  1914,  11,  95—126. 

The  methods  depending  on   the   measurement   in  gaso- 
meters of  the  excess  gas  not  utilised  for  heating  the 
ovens  and  on   measurement  of  the  gas  supplied  to  the 
ovens  by  means  of  Pitot  tubes,  are  subjected  to  a  detailed 
criticism.     The    method    proposed    is    to    calculate   the 
volume  of  gas  supplied,  after  obtaining  by  direct  measure 
ment    the    volume,    temperature    and    pressure   of   the 
air   supplied   to   the   ovens,   the    composition  of  the  ga; 
supplied,   the    composition   of    the   burnt   gases   paaauuj 
up  the  chimney.     The  volume  of  air  may  be  measure' 
by  a  Pitot  tube  or  preferably  by  means  of  an  anemometer 
The  calorific  value  of  the  gas  supplied  having  been  deter 
mined,  the  heat  supplied  to  the  ovens  can  be  calculated 
The  method  of  making  the  necessary  calculation  is  illu- 
trated    by   an    example.     The    methods   of    making  'I 
required    measurements    are    discussed,    and    the  actus 
operations  described.     The  probable  error  is  stated  to  D 
under  2  per  cent.     The  method  used  by  the  authors  I 
measure  the  total  volume  of  distilled  gas  is  also  de- 

— T. 
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Determination  <>/  water  in  solid  and  liquid hy 

distillation     ivith    xylene.      P.     Sohlapfer.     /..    ungow. 
Chem.,  101 1.  27.  62      16 

'I'm:   author    describes    in    greater 

detail  liis   method   of  determining 

M  whioh  lias  been  outlined  by 

llimilev  and  Costo  (tins  J.,   1013, 

63).     A  suitable  Quantity  (30     100 

grins.)  of  the  furl  Is  brought   into 

Erlenmeyor    Bask   of   600   c.c. 

oity  wiili  200  c.c.   of   xylene. 

The  Bask  is  connected  by  means  of 

a  tube,  OS  to  I  om.  diam.,  with  a       &0'n4n 

rertioal  condenser  which  loads  to 

(he  measuring  vessel,  shown  in  the 

figure.     The    distillation    is    con- 

dinted  slowly  whilst  the  first  30 c.c. 

ure  being  collected,  and  then  more 

rapidly,   the  total    150  c.c.   being 

obtained   in  about  30  mins.     For 

r  quantities  of  water  a  tubo  of 

12  mm.  diameter  in  its  narrowest 

part   is  used,  the  other  dimensions 

being    approximately     the     same. 

The  .\lnulrr  is  .an  fully  cleaned  by 
m  and  chromic  acid  after  each 

determination.      Tho    volume    of 

water  observed  must  bo  corrected 

for  errors  in  tho  graduation  of  the 

tube,  for  ehange  in  the  shape  of  tho 

monisms   by   the   pressure   of   the 

xylene   (about   002    c.c.    for    tho     &omfa, 

narrow  tube)  and  finally  for  water 

lost  in  the  (list  illation  which  deponds 

on  the  quantity   present   and  the 

form  of  tho  apparatus.     When  onco 

the  last  correction  has  beon  deter- 
mined under  known  conditions,  it 
ible  to  make  accurate  correc- 
tions and  to  obtain  results  which 

are  very  reliable,  except  in  tho  case 

of  certain  anthracites.   For  material 

such  as  briquettes  with  a  volatile 

binding  agent,  this  appears  to  bo 

the  only  reliable  method  of  determining  moisture,  and  it 

is  also  very  convenient  and  rapid  compared  with   other 

methods  for  liquids  such  as  tar  and  viscous  mineral  oils. 

— W.  H.  P. 


Vertical  [gas]   retorts ;    American .      J.    H.    Taussig. 

J.  Gas  Lighting,  1914,  125,  232—233. 

Is  now  plant  in  course  of  erection  by  the  United  Gas 
Improvement  Co.  of  Philadelphia,  the  size  of  the  retorts 
is  greater  than  heretofore,  the  object  being  to  obtain 
complete  carbonisation  simultaneously  at  all  heights, 
uniform  discharge  and  larger  size  of  coke,  and  economy 
of  labour.     The  new  retorts  are  18  X  30  in.  at  the  bottom, 

X  22  in.  at  tho  top  and  18  ft.  6  in.  high,  holding 
1650  lb.  of  coal,  and  tho  carbonising  period  is  12  hours. 
The  hot  coko  is  discharged  into  a  cast-iron  shoot  and  fed 
by  an  electrically -operated  drum  on  to  a  conveyor  which 
elevates  and  delivers  it  to  a  shaking  screen.  The 
hot  coke  passes  either  into  a  brick-lined  hot-coke  bin,  or 
an  to  a  shaking  table  where  it  is  quenched.  The  hot  coke 
is  also  used  in  the  water-gas  generators.  The  breeze  is 
inassed  dry  from  the  bin  into  the  conveyor  and  elevated 

overhead  bins  for  uso  as  stoppers.     The  primary  and 
ccondary  air  is  supplied  through  meters  bv  blowers. 

—A.  T.  L. 

\  >il  field  .■    The   Taranaki .     A.   E.   Watkins.     Trans. 

I alasian  Inst.  Min.  Eng.,  1912,  16,  197—209. 
hb  author  describes  the  geological  formation  of  the 
aranaki  oil-field,  which  is  situated  on  the  western  side 
f  the  North  Island  of  New  Zealand,  and  enumerates  the 
irface  indications  of  petroleum  as  indicating  the  extent 
t  oil-bearing  rocks.  At  present  there  are  two  flowing 
ells  producing  6720  gallons  per  week.  The  oil,  which 
sembles  Pcnnsylvanian  petroleum  very  closely,  contains 


only  a  id  \  -in  ill  prop  dons, 

and  is  free  from  sulphur.     [I  ji  Id     il I  14  per  oont.  of 

D pint  (8]  0-766      ibon         per  cent,  of  burning 

oil,  and  In  | i  Mho.-, I  wax.      H   wi  ibis 

bo  distil  it  so  as  to  leave  a  large  percentage  "f  fuel  oil. 

— T.  St. 

Petroleum    pitch  ;     Detection    of in    asphalt um    and 

"liquid  h, lumens."  G.  Halphen  and  J,  Bpisss.  Los 
Btatieres  Classes,  1914,  7,  3360. 
The  method  of  deteoting  pitch  in  asphalt  am  (1  his  .1.,  1913, 
lfVJO)  may  also  i»'  used  tor  its  detection  in  "  liquid  bitu- 
mens." About  10  grms.  of  the  sample  are  dissolved  in 
carbon  bisulphide,  and  the  solution  filtered  and  concen- 
trated in  vacuo,  to  eliminate  the  solvent  and  more  volatile 
constituents.  The  residue  is  then  dissolved  in  carbon 
bisulphide  and  the  solution  allowed  to  evaporate  spontan- 
eously as  described  (toe.  ctfc).  Avi  ooui  'ntuinen  from  tho 
Ivory  Coast  contained  :— Water,  10  (il  ;  "cracking"  oils 
(of  sp.  gr.  0-890)  30-56  ;  coko  and  sand.  64-64  ;  and  gas 
(H2S,  NH3)  and  loss,  4-19  per  cent.  Winn  tested  as 
described  a  glossy  black  residue  was  obtained.  On  the 
other  hand,  a  fluid  petroleum  pitch  left  a  dull  black 
residuo  with  a  corrugated  centre  similar  to  that  given  by 
ordinary  petroleum  pitch. — C.  A.  M. 

Motor  fuels,    with   special   reference   to   alcohol.     W.    R. 

Ormandy.  J.  Roy.  Soc.  Arts,  1914,  62,  234—245. 
After  referring  to  the  enormous  increase  in  tho  con- 
sumption of  motor  spirit  in  the  past  few  years,  tho  author 
discusses  in  turn  the  different  sources  of  supply  of  petrol 
and  its  substitutes  (see  this  J.,  1913,  416,  819;  1914,  66). 
With  regard  to  tho  suggestion  that  if  the  illuminating 
power  standard  for  coal  gas  were  replaced  entirely  by  a 
calorific  power  standard,  it  would  be  possible  to  recover 
20,000,000  gallons  of  benzene  from  the  gas  per  annum  in 
the  United  Kingdom,  it  is  pointed  out  that  if  such  change 
of  standard  took  place,  in  all  probability  gas  of  a  different 
type  would  be  produced  by  carbonisation  at  higher  tem- 
peratures and  increased  use  of  water-gas,  and  that  it 
would  be  necessary  then  to  leave  in  all  the  benzeno  and 
paraffin-liko  substances  for  such  lower-grade  gas  to  att.dn 
the  required  standard  of  calorific  power.  Of  the  petrol 
substitutes  which  have  been  suggested,  alcohol  alone 
seems  to  offer  satisfactory  possibilities,  and  tests  have 
shown  that  with  two  types  of  modern  petrol  engines, 
mixtures  of  alcohol  and  benzene  (1:1  and  2:1)  will  yield 
as  much  power  as  can  be  obtained  from  the  same  engines 
running  on  petrol  (see  this  J.,  1913,  1096).  According  to 
official  statements  in  certain  British  Colonies,  raw  materials 
for  the  manufacture  of  alcohol  can  be  produced  in  practi- 
cally limitless  quantities  at  a  price  equivalent  to  3d.  per 
gallon  for  95  per  cent,  alcohol. — A.  S. 

Tars  and  heavy  oils.     Their  use  as  fuels.     SeeUI. 

Pat  i 

Cote-oven.     Dr.  C.  Otto  und  Co.  Ges.  m.  b.  H.     Ger.  Pat. 

268,399,  Nov.  24,  1911. 
The  oven  is  heated  from  below  and  in  order  that  heating 
may  bo  effected  alternately  with  high-grade  gas  and 
with  low-grade  (producer)  gas,  one  of  the  two  chambers 
alongside  the  block  carrying  the  burner  nozzles  is  pro- 
vided with  a  means  of  communication  with  the  supply 
pipe  for  the  low-grade  gas.  When  high-grade  gas  is  being 
used  both  of  these  chambers  are  utilised  for  preheating 
the  air,  but  when  low-grado  gas  is  used,  one  chamber 
serves  for  preheating  the  air  and  the  other  for  preheating 
the  gas. — A.  S. 

Coke;     Apparatus  for    quenching    and    loading .     F. 

Meguin  -and  Co.  A.-G.  and  W.  Mutter,  Dilhngcn-Saar, 
Germany.  Eng.  Pat.  1430,  Jan.  17,  1913. 
The  red-hot  coke  is  discharged  into  an  open,  water- 
jacketed  hopper  supported  by  a  travelling  framework. 
Short  open  pipes  pass  through  the  bottom  of  tho  hopper 
and  through  the  bottom  jacket  and  may  be  closed  or 
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opened  at  their  lower  ends  by  a  sliding  perforated  plate- 
The  hopper  containing  the  hot  coke  is  moved  above  a 
water  tank,  the  sliding  plate  drawn  back  and  the  hopper 
lowered  vertically  into  the  water,  which  rises  through  tho 
tubes  and  quenches  the  coke.  The  hopper  is  then  again 
raised  and  tilted  sideways  so  that  the  coke  slides  over  the 
sloping  side  into  a  truck  or  store. — W.  H.  C. 

Gas  producers.     C.  Whitfield,  London.     Eng.  Pat.   1117, 

Jan.  15,  1913. 
In  a  suction  gas  producer,  intended  for  light  fuels  of  a 
bituminous  or  tarry  nature,  the  gas  is  caused  to  pass 
through  a  restricted  orifice  formed  by  a  conical  nozzle, 
at  any  point  between  the  producer  and  the  tar  extractor, 
in  order  to  reduce  the  pulsations  in  the  producer  caused 
by  the  suction  of  the  engine  piston.  The  producer  outlet 
converges  inwards  towards  a  junction  box,  whence  the 
gas  passes  downwards  through  the  conical  nozzle  which  is 
arranged  in  a  vertical  pipe  sealed  in  water.  A  branch  near 
the  lower  end  of  this  pipe  leads  to  the  scrubber  and  tar 
extractor,  the  latter  preferably  of  the  kind  described  in 
Eng.  Pat.  1118  of  1913  (see  following  abstract).  Water 
is  admitted  tangentially  into  the  downpipe  above  the 
nozzle  in  order  to  keep  the  surfaces  free  from  tar  and  dust. 

—A.  T.  L. 

Gas    washers    or    tar    extractors.     C.    Whitfield,    London. 

Eng.  Pat.  1118,  Jan.  15,  1913. 
In  a  centrifugal  tar  extractor  suitable  for  use  with  gas 
producers  the  rotating  element  comprises  a  central  disc 
having  radial  blades  on  both  sides,  and  annular  discs 
attached  to  the  outer  edges  of  the  blades.  Additional 
blades  are  provided  on  the  outer  side  of  one  of  these  discs, 
in  the  outlet  compartment  of  the  casing,  in  order  to  draw 
gas  through  the  scrubber.  The  gas  passes  radially  out- 
wards between  one  set  of  blades  to  an  annular  channel 
in  the  casing,  and  thence  radially  inwards  between  the 
blades  on  the  other  side  of  the  central  disc  and  finally 
radially  outwards  in  the  outlet  compartment.  Water 
may  be  sprayed  into  the  scrubber,  and  a  settling  tank 
may  be  provided. — A.  T.  L. 

Producer  gas  ;     Cooling ,   and   simultaneously   manu- 
facturing salt  by  the  evaporation  of  brine.     A.  Burrows, 
Urmston,  and  J.  Charlton,  Heaton  Moor,  Lanes.     Eng. 
Pat.  2728,  Feb.  3,  1913. 
An  evaporating  pan  for  brine   has  the  central    portion 
of  the  bottom  raised  throughout  the  length  of  the  pan  so 
as  to  form  a  flue  beneath  for  the  hot  gases  leaving  a  pro- 
ducer.    In  this  way,  the  gases  are  cooled,  and  the  raised 
part  of  the  pan  provides  a  large  heating  surface  covered 
by  a  shallow  depth  of  brine,  whilst  leaving  the  full  depth 
of 'the  pan  near  each  side,  where  the  brine  is  fed  in  and  the 
salt  accumulates. — A.  T.  L. 

Wood  gas  and  by-products  ;    Apparatus  for  and  mode,  of 

manufacturing .     R.    M.    Poole,    Mount    Gambier, 

S.  Australia.  Eng.  Pat,  13,929,  June  16,  1913.  Under 
Int.  Conv.,  July  9,  1912. 
Waste  wood  is  carbonised  in  a  horizontal  retort  set  in  a 
furnace  and  after  separating  the  heavy  tar  which  settles 
in  the  gas  main  the  gas  is  passed  through  a  water-cooled 
condenser  where  heavy  and  light  liquids  are  condensed* 
The  gas  (poor  gas  or  gas  "  y  ")  then  passes  on  through 
a  train  of  purifying  apparatus  into  a  holder.  The 
heavy  liquid  is  withdrawn  from  the  condenser  and 
the  fight  liquid  which  floats  on  the  surfaco  flows  back 
through  a  store  tank  into  a  horizontal  still  placed  above 
the  retort  and  heated  by  the  waste  heat  from  the  furnace. 
The  liquid  is  distilled,  the  lighter  portions  pass  through  a 
condenser  into  a  storage  tank  and  the  heavy  residual 
oil  is  withdrawn  from  time  to  time.  The  light  condensed 
liquid  flows  first  into  a  vaporiser  and  thence  into  one  or 
more  retorts  which  are  maintained  at  a  high  temperature 
to  convert  tho  vapours  into  permanent  gas.  This  rich 
gas  or  gas  "  z,"  is  passed  through  a  separate  train  of 
purifying  apparatus  into  a  separate  holder.  The  two 
gases  are  then  mixed  in  suitable  proportions  in  a  third 


holder.  The  mixed  gas  burns  with  a  blue  flamo  and  is 
said  to  give  with  an  incandescence  burner  a  light  very 
similar  in  its  properties  to  daylight. — W.  H.  0. 

Gas-producers  ;   Steam  generators  for .     0.  G.  Pierson 

and  La  Soc.  J.  and  0.  G.  Pierson,  Paris.  Eng.  Pat. 
21,553,  Sept.  24,  1913.  Under  Int.  Conv.,  Sept.  24, 1912. 
Addition  to  Eng.  Pat.  14,531,  June  24,  1907. 

The  cylindrical  portion  of  the  boiler  described  in  the  chief 
patent  is  made  integral  with  the  body  of  the  producer  and 
the  inner  cylinder  is  made  of  steel  or  other  material  more 
highly  resistant  than  cast  iron.— W.  H.  C. 

Gas  ;   Manufacture  of  lighting  or  heating ,  or  hydrogen, 

by  decomposition  of  the  vapours  of  oil,  tar,  or  liquid 
hydrocarbons.  Berlin  Anhaltische  Maschinenbau  A.-G. 
Ger.  Pat.  267,944,  Jan.  28,  1913. 

The  oil  or  the  like  is  vaporised  in  a  chamber  packed 
with  refractory  material,  so  disposed  that  its  permeability 
increases  from  the  bottom  of  the  chamber  upwards. 
The  vapours  are  then  passed  through  a  column  of 
incandescent  coke  in  a  producer  chamber,  whereby  carbon 
is  deposited  and  a  gas  suitable  for  heating  or  lighting,  or, 
under  suitable  conditions,  hydrogen,  is  produced.  After  a 
certain  period  the  oil  supply  is  cut  off,  and  the  producer 
is  "  blown  "  with  air,  the  exit-gases  being  led  into  the 
.vaporising  chamber,  where  they  are  mixed  with  air  and 
burnt,  and  thus  serve  to  heat  the  refractory  packing 
preparatory  to  the  vaporisation  of  a  further  quantity  of  oil. 
The  oil  vapours  are  preferably  passed  through  the  producer 
alternately  in  an  upward  and  a  downward  direction. — A.  S, 

Methane  or  other  inflammable  gases  in  the  air ;  Apparatus 

for  measuring  the  content  of .     Aklcumulatorenfabrik 

A.-G.     Ger.  Pat.  268,844,  April  16,  1913. 

Several  heated  conducting  wires  {e.g.,  of  platinum) 
capable  of  acting  catalytically  are  introduced  into  the  air 
to  be  tested.  According  to  the  content  of  inflammable 
gases  a  smaller  or  larger  number  of  the  wires  is  brought 
to  incandescence. — A.  S. 

Methane  or  other  inflammable  gases  in  the  air ;    Process 

and  apparatus  for  detecting .     Akkumulatorenfabrik 

A.-G.     Ger.  Pat.  268,845,  April  16,  1913. 

The  apparatus  is  of  the  type  in  which  an  electrically  heated 
wire,  capable  of  acting  as  a  catalyst,  is  brought  to 
incandescence  when  the  air  contains  inflammable  gases. 
A  variable  resistance  is  inserted  in  the  heating  current 
circuit,  and  the  content  of  inflammable  gases  in  the  air 
is  estimated  from  the  intensity  of  the  current  (varied  by 
means  of  the  resistance)  needed  to  heat  the  wire  to  a  degree 
sufficient  for  it  to  exert  and  maintain  its  catalytic  activity. 
The  apparatus  is  calibrated  by  means  of  gaseous  mixtures 
of  known  composition. — A.  S. 

Inflammable  gases  in  the  air  ;   Apparatus  for  delecting  and 

measuring   the   content   of .     W.    Kraushaar.     Ger. 

Pat.  268,898,  Jan.  14,  1913. 
An  electrically  heated  wire,  preferably  in  tho  form  of  a 
spiral,  is  enclosed  in  a  casing  of  incombustible,  opaque 
material,  having  an  opening  below  or  at  the  side  for  the 
introduction  of  the  air  to  be  tested,  and  an  opening  above 
at  which  a  flame  with  an  aureole  or  cap  appears  in  pres-'f 
of  a  certain  quantity  of  inflammable  gases.  The  device 
can  be  applied  to  existing  electric  mine  lamps. — A.  S. 

Petroleum  ;   Apparatus  for  distilling .     C.  R.  Ewing, 

Baltimore,  Md.,  Assignor  to  Standard  Oil  Co.,  Bayonne, 
N.J.  U.S.  Pat.  1,083,998,  Jan.  13,  1914. 
The  petroleum  vapours  pass  upwards  through  a  tower 
containing  baffles  or  mixing  devices  at  the  bottom,  a 
reflux  condenser  at  the  top,  and  an  adjustable  intercepting 
device  in  tho  middle  adapted  either  to  collect  all  tho 
condensed  liquid  falling  from  the  condenser  and  lead  it  to  a 
liquid  outlet,  or  to  allow  a  free  passage  for  the  condensed 
liquid  to  fall  on  to  the  mixing  device  beneath.  In  eithei 
position  of  the  intercepting  device,  there  is  a  free  p&ssag' 
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fur  the  upward  flow  oi  the  vapours.     A  liquid  outlet  ii 

£rovided  nt  t  he  bottom  ol  the  town,  and  the  vapours  pass 
cm  the  top  into  a  oondenaer.  -H.  II. 

Petroleum  :    Distilling —    .     W.  C.  KoehloP  and  L.  Link, 
beth,  N    I  .    Assignors  to  Standard  Oil  Co.,  15a  von  no, 
N.J.     U.S.  Put.  1,084,016,  Jan.  13,  1914. 

fracti if  crude  petroleum  containing  *  ho  wax  and 

lubrioating  oils  i-.  heated  to  650°  F.  l.'i:>-  C.)  and  the 
vapours  evolved  arc  conduoted  at  this  temperature  into  a 
tower  containing  a  largo  number  of  tubes  acting  as  reflux 
lensers,  whereby  the  crummy  or  asphaltio  portions 
are  removed  while  the  lubricant  and  wax  yielding  hydro- 
carbons  pass  over  and  are  separately  condonsed. — H.  H. 

Oil  refining  mechanism.  G.  H.  Gillons,  Assignor  to 
Richfield  Oil  Co.,  Los  Angeles,  Cal.  U.S.  Pat.  UIS4.US0, 
Jan.  13.  1914. 

The  oil  is  pumped  under  uniform  pressure  through  a  series 
of  alternate  heating  coils  and  vapour-separating  devices, 
from  which  the  vapours  are  led  to  condensers.  Each 
separating  device  comprises  a  chamber  having  a  number 
of  nozzles  and  baffle-plates  for  thoroughly  breaking  up 
the  oil,  and  a  perforated  plate  adapted  to  distribute 
the  oil  and  permit  vapours  to  escape  therefrom,  suitable 
overflow  pipes  being  provided  to  maintain  a  constant 
depth  of  oil  in  the  separator. — H.  H. 

Petroleum  soluble  [emuUifiable]  in  water  ;    Manufacture  of 

.     P.  H.  Crochepevre.     Ft.  Pat.  461,538,  Slav  10, 

1913. 

Pstkoleum.  2  parts,  is  stirred  into  molten  rosin,  1  part, 
and  soda  lye,  1  nart,  is  then  mixed  in.  The  product  will 
make  an  emulsion  with  water  without  any  oil  coming 
to  the  surface— A.  T.  L. 


Esters  of  fatty  acids  ;    Utilisition  of [for  carburelling, 

etc.].     Soc.    d'Etude    du    Carburol.     Fr.    Pat.    461,520, 
Aug.  20,  1913. 

Tni  following  esters  are  us?d,  with  or  without  the  corres- 
ponding alcohols,  for  carburetting,  for  heating,  and  for 
lighting,  in  place  of  mineral  oils  : — the  acetic,  propionic, 
butyric,  valeric  and  caproic  esters  of  methyl,  ethyl, 
propyl,  butyl  and  amyl  alcohols. — A.  T.  L. 

Aliphatic    hydrocarbons  from    pobjmethylenes    or   mixtures 
containing  polymethylcnes  [petroleum  products]  ;    Process 

for  preparing .       Steaua    Romana    Petroleum-Ges. 

m.  b.  H.     Fr.  Pat.  462,073,  Sept.  2,  1913.     Under  Int. 
Coin.,  Sept.  24.  1912. 

PoLTMSTHTLKNES  or  mixtures  containing  polymethylcnes, 
especially  petroleum  residuum  or  mineral  oils  of  high 
b  'iling  point,  are  subjected  to  destructive  distillation, 
and    the  products   are  convcited  into  saturated   hydro- 

arbons  by  treatment  with  hydrogen.  For  example, 
10  kilos,  of  a  mineral  oil  fraction  of  sp.  gr.  0-850  are 
subjected  to  destructive  distillation,  at  a  temperature 
eding  230=  ('.  ;  in  addition  to  the  coke  and  gas, 
1  to  9-5  kilos,  of  distillate  of    sp.  gr.   0-750 — 0-780  are 

btained  ;  this  is  now  saturated  with  hydrogen  in  presence 
•f  a  suitable  catalytic  agent,  until  a  sample  treated  with 

"icentrated  sulphuric  acid  diminishes  in  volume  bv  less 
per  cent.     The  product  consists  of  9-2  to  9-8  kilos. 

:  -unrated  hydrocarbons  of  sp.  gr.  0-740  to  0-770.     The 

suiting  liquids  may  be  used  as  motor  fuels. — T.  F.  B. 

;  nquetting  fuel  by  adding  dry  paper  pulp  flakes  ;  Process 

°f •     F.  Reinold,  Chariot tenburg,  Germany.     Ens. 

I  Pat.  15,439.  July  4.   1913. 

ieb  Ger.  Pat.  366,457 of  1912 ;  this  J.,  1913, 1149.— T.  F.  B. 


\riquettes  ;      Process    for     making 

K.    KlciiLschmidt.     Fr.    Pat.    461.281 
Under  Int.  Conv.,  Aug.  2,  1912. 

r,  Pat.  263,158  of  1912  ;  this  J.,  1913,  901 


C.     Fohr    and 
July    26,    1913. 


Liquefied    lighting    gas;     Manufacture    of and    plants 

for  producing  the  tame.      A.  V.  Lipiuskl,  Zurich.  Switzer- 
land.    Eng.    Pat.    1320,    Jan.    16,    1018.     Under    Int. 

Conv.,  Jan.    17.    1912. 
See  Fr.  Pat.  453,370  of  11)13  ;    this  J.,  1913,  781.    -T.  F.  B. 

Gasification    of    fuels    containing     volatile    constituents   ; 
Process  and  apparatus  for  th>       -  .      F.    C.    W.    Tnnni. 

Hamburg,  Germany.     Eng,  Pat.  3072.  Feb.   12,  1913. 

Under  Int.  Conv.,  Feb.  22.  I'HJ 

See  Fr.  Pat.  454,655  of  1913  ;   this  J.,  1913,  800.— T.  F.  15. 

Coal  gas  ;    Process  for  extracting  or  r. 

stances  from .     G.  H.  Hultman.     Fr.  Pat.  461,294, 

July  30,  1913. 
See  U.S.  Pat.  l,073,605of  1913;  this  J„  1913,971.— T.F.  B. 

Fuel;     Liquid .     J.    de    Cosmo    and    H.     Quinaux, 

Liege,    Belgium.     Eng.    Pat.    11,167,    May     13,    1913. 
Under  Int.  Conv.,  March  20,  1913. 

SEEFr.  Pat,  459,857  of  1913;  this  J.,  1913,  1150.— T.  F.  B. 

Bituminous    composition    [for    roads].     Eng.    Pat.    1458. 
See  IX. 
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Coal ;    Distillation  of in  a  vacuum.     M.   J.    Burgess 

and  R.  V.  Wheeler.  Chem.  Soc.  Trans.,  1914,  105, 
131—140. 
The  apparatus,  after  introduction  of  the  coal  (200  gnus, 
of  fine  dust)  was  rapidly  exhausted  by  means  of  a  Geryk 
oil  pump,  and  the  last  traces  of  air  removed  by  a  mercury 
pump  fitted  with  two  Sprengel  tubes.  In  order  to  prevent 
reflux  condensation  and  consequent  decomposition  of 
liquid  distillation  products,  the  neck  of  the  glass  retort 
was  directed  vertically  downwards  into  the  first  con- 
denser. When  all  occluded  gases  capable  of  being 
extracted  at  the  ordinary  temperature  had  been  removed, 
the  temperature  was  raised  to  100°  CL,  and  exhaustion 
continued  at  that  temperature  until  no  more  gases  could 
be  pumped  off.  The  temperature  was  then  raised  gradually 
in  successive  stages  of  50'  or  100°  C,  and  the  gases  removed 
at  each  stage.  The  pressure  at  no  time  exceeeded  20  mm. 
Small  quantities  of  occluded  gases  (mainly  carbon  dioxide 
and  monoxide)  were  obtained  at  the  ordinary  temperature 
from  coal  dust  which  had  been  dried  in  the  air  at  107°  C. 
At  about  200°  C.  there  was  a  copious  evolution  of  water, 
and  water  was  also  evolved  at  successive  stages  up  to 
450°  C. ;  during  the  period  of  most  rapid  evolution  of 
water,  the  gases  contained  a  high  percentage  of  oxides 
of  carbon  Decomposition  of  some  sulphur-containing 
substance  occurred  at  270°— 300°  C.  A  thin  reddish- 
brown  oil  began  to  distil  at  310°  C,  but  there  was  no 
marked  evolution  of  gas  at  this  temperature.  At  3oO  (  . 
there  was  a  rapid  evolution  of  gas  and  much  viscid  oil 
distilled  over,  and  from  this  point  decomposition  con- 
tirued  with  increasing  rapidity  as  the  temperature  was 
raised  (up  to  450°  C).  The  gases  were  probably  free 
from  benzene  (neither  this  compound  nor  its  homology  - 
were  present  in  the  liquid  distillation  products)  but 
contained  ethylene  and  higher  olefines,  and  paraffin  hydro- 
carbons up  to  and  including  pentane.  For  giving  some 
indication  of  the  nature  of  mixtures  of  paraffin >  hydro- 
carbons, instead  of  the  commonly  used  ratio  C/A  (con- 
traction on  explosion  :  absorption  by  potassium  hydroxide 
or  carbon  dioxide  formed),  the  authors  recommend 
regarding  the  mixture  of  paraffins  as  consisting  of  m  Lit, 
.rroups  and  n  CH2  groups  and  determining  the  ratio  n/V 
(number  of  CH,  groups  per  unit  volume  of  the  paraffins). 

.    This  ratio^  =^=v  '"  °  for  methane,  l  ioT  ethaDe' 
-T.  F.  B.       2  for  propane,  and  so  on.     The  composition  and  volume 
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(per  100  grms.  of  Silkstone  bituminous  coal)  of  the  gases 
evolved  at  different  temperatures  are  shown  in  the  follow- 
ing table  : — 


100°  C. 

200°  C. 

300°  C. 

350°  C. 

400°  C. 

Composition : 

CO.     

H.S     

02   

34  c.c. 

per  cent. 

6-70 

1-65 

0-85 
1-30 
1-40 
1-90 
84-55 

65-5  c.c. 

per  cent. 
8-85) 
—   t 
0-70 

0-85 
2-90 
2-60 
2-75 
81*80 

5S-5  c.c. 
per  cent. 

35-35 

0-55 
105 
18-85 
10-50 
13-35 
18-85 

985  c.c. 
per  cent. 
( 20-95 
I   1-70 

015 

1-90 

17-90 

3-40 

15-35 

37-22 

4  litres 

per  cent. 

2-85 

0-70 

C.H. 

C2Hl 

C„H.n(n>2)  .. 

CO 

H.   

trace 
2-35 
615 
3-40 

36-90 

CnH.n+s    .... 

46-55 

n/V  for  paraffins 

2-21 

1-84 

1-43 

0-311 

0-302 

— A.  S. 

Coal;    Composition  of .     [Tar  obtained  by  distillation 

in  a  vacuum  at  low  temperatures.~]     D.   T.   Jones   and 
R.  V.  Wheeler.     Chem.  Soc.  Trans.,  1914, 105,  140—151. 

Two  bituminous  coals  (one  from  Scotland  and  one  from 
Durham)  were  employed  in  the  experiments,  the  crashed 
coal  being  sifted  through  a  10-mesh  and  on  a  65-mesh 
sieve,  and  then  dried  at  105°  C.  for  1  hour.  The  tem- 
perature of  the  glass  retort  was  raised  gradually  to  430°  C. 
and  distillation  continued  at  this  temperature  at  a  pressure 
of  5 — 40  mm.  It  has  been  shown  previously  (this  J.,  1910, 
1291  ;  1911,  606)  that  at  temperatures  below  500°  C. 
only  the  "  resinous  substances  "  in  bituminous  coals  are 
decomposed  to  any  great  extent.  Besides  gaseous  pro- 
ducts (see  preceding  abstract)  and  water,  the  coals  yielded 
about  6-5  per  cent,  of  their  weight  of  a  thin,  brown, 
pleasant  smelling  tar  (sp.  gr.  0-999  at  15°/15°  C.)  covered 
with  a  layer  of  paraffins.  The  tar  was  distilled  up  to 
300°  C,  leaving  as  residue  about  half  its  weight  of  pitch. 
The  oils  boiling  below  300°  C.  contained  40—45  per  cent, 
of  unsaturated  (ethylenic)  hydrocarbons  (mostly  richer 
in  carbon  than  the  mono-olefines,  CnH2n),  about  40  per 
cent,  of  naphthenes  (CnH.,n),  and  liquid  paraffins,  the 
former  greatly  predominating,  12 — 15  per  cent,  of  phenols, 
chiefly  cresols  and  xylenols,  about  7  per  cent,  of  aromatic 
compounds,  apparently  homologues  of  naphthalene, 
a  small  quantity  of  a  solid  paraffin  of  m.  pt.  52-5° — 
54°  C.  and  mol.  *wt.  373-7  (intermediate  between  C26  H51 
and  C2,H56),  and  traces  of  pyridine  bases.  Benzene, 
naphthalene,  anthracene,  carbon  bisulphide,  and  solid 
aromatic  hydrocarbons  were  absent,  as  also  were  toluene 
and  other  homologues  of  benzene,  except  possibly  in 
traces.  The  aqueous  distillate  from  the  coal  contained 
hydrochloric  acid  and  traces  of  ammonium  chloride. 
The  authors'  results  differ  in  many  respects  from  those 
of  Pictet  and  Bouvier  (this  J.,  1913,  1098;  1914,  70), 
notably  in  the  absence  of  phenols  and  solid  paraffins 
from  the  tar  obtained  by  the  French  authors.  In  the 
authors'  experiments  the  mouth  of  the  retort  projected 
vertically  downwards  into  the  first  condenser,  so  as  to 
avoid  thermal  decomposition  of  the  distillation  products, 
and  distillation  was  effected  slowly  during  abort  5  weeks, 
whereas  Pictet  and  Bouvier  completed  a  distillation  in 
5  hours.  The  authors  have  isolated  paraffin  wax  (m.  pt% 
55° — 59°  C.)  from  several  British  coals  by  treating  the 
extract  obtained  by  the  solvent  action  of  pyridine  and 
chloroform  (this  J.,  1913,  969)  with  pentane.  The  possible 
ways  in  which  the  various  distillation  products  are  formed 
from  the  "  resincus  substances  "  of  the  coals  are  dis- 
cussed.— A.  S. 


Lighting  gns  from  coke  ovens  ( Westphalia).  L.  D.  Ford. 
North  of  England  Institute  of  Mining  and  Mechanical 
Eng.     Through  Times  Eng.  Suppl.,  1914,  Feb.  18. 

The  plant  erected  in  1909,  in  addition  to  its  other  duties, 
such  as  feeding  the  boilers  and  gas-engines  and  making  the 
usual  by-products,  supplies  a  Westphalian  town  of  about 
146,000  inhabitants  with  illuminating  gas.  A  feature 
of  interest  is  that  the  gas  and  ammonia  are  extracted  from 
the  gases  whilst  these  are,  comparatively  speaking,  still 


hot.  by  means  of  the  Otto  '*  direct  "  process.  The  coke 
ovens  consist  of  two  batteries  of  50  ovens  each,  of  the  Otto- 
Hilgenstock  under-burning  regenerative  type.  The  charge 
per  oven  is  eight  tons  of  uncompressed  small  coal.  For 
heating  the  ovens  the  gas  from  the  by-product  plant  is 
conveyed  through  a  central  main  running  underneath  the 
entire  battery,  two  small  branch  pipes  being  taken  off 
the  main  directly  under  the  walls  of  each  oven  and  con- 
nected to  nine  Bunsen  burners,  winch  burn  in  vertical 
flues  in  each  wall.  The  time  taken  for  coking  varies  from 
28  to  29  hours,  each  oven  giving  a  75  per  cent,  yield,  or 
six  tons  of  coke.  Of  the  50  ovens  in  each  battery,  42 
are  discharged  in  24  hours,  and  give  an  output  of  about  500 
tons  of  coke  per  day.  The  yield  of  gas  may  be  reckoned 
as  11,300  cb.  ft.  per  ton  of  dry  coke,  or  some  5,651,000  cb. 
ft.  per  24  hours.  Of  the  total  gas,  50  per  cent,  is  burned 
under  the  coke  ovens,  the  surplus  being  divided  in  the 
following  rough  proportion  : — Illuminating  gas,  12  to  20 
per  cent.  ;  power  gas,  12  to  18  per  cent.  ;  and  gas  for 
heating  boilers,  15  to  25  per  cent.  The  town  gas  is 
supplied  from  one  batter}'  only,  and  in  order  to  ensure 
good  quality  the  following  arrangement  has  been  adopted : — 
When  an  oven  has  been  filled,  it  is  fiist  coupled  to  the 
working-gas  collecting  main,  which  takes  the  products  of 
distillation  until  the  end  of  the  second  or  third  hour,  after 
which  the  gas  is  switched  over  into  the  town  gas  collecting, 
main,  which  draws  the  gas  until  the  end  of  the  22nd  or 
23rd  hour,  when  it  is  again  taken  by  the  working-gas 
collecting  main  until  the  coking  is  complete.  Generally 
speaking,  there  are  20  to  25  ovens  giving  town  gas  at  one 
time.  With  the  present  arrangement  the  largest  number 
of  ovens  capable  of  yielding  illuminating  gas  at  one  time, 
would  be  30.  The  gas  from  the  second  battery  is  used 
entirely  for  working  purposes — that  is,  for  the  by-product 
plant — for  burning  under  the  ovens  and  in  the  boilers, 
and  for  driving  gas-engines,  and  needs  only  one  collecting 
main.  The  town  gas  and  working  gas  are  thus  entirely 
separate  and  require  separate  apparatus. 

Patents. 

Grape  marc  from  the  manufacture  of  wine  ;  Dry  distillation 
of .     M.  Daza.     Fr.  Pat.  461,443,  Aug.  18,  1913. 

The  marc  is  distilled  in  a  closed  vessel  in  order  to  obtain 
usefid  products  such  as  charcoal,  oils,  ammonia  and 
alcohol.— A.  T.  L. 

Coal    or    other    products;     Dry    distillation    of .     B. 

Ludwig.     Fr.    Pat.    462,024,    Aug.    30,    1913.     Under 
Int.  Conv.,  Sept.  2,  1912. 

The  coal  is  heated  in  small  inclined  retorts  in  thin  layers 
which  are  renewed  at  frequent  intervals.  The  coal  is 
fed  in  through  a  vertical  conduit  near  the  upper  end  of  the 
retort.  After  carbonisation,  the  coke  is  moved  down  the 
retort  by  a  ram  to  a  zone  which  is  cooled  by  the  circulation 
of  air  in  flues  around  it,  this  air  serving  afterwards  for 
combustion.  From  the  cooling  zone,  the  coke  is  dis<  I 
over  a  sill  into  a  chamber  common  to  a  series  of  retorts, 
whence  it  can  be  removed  in  bulk.  Gas  outlets  are  pro- 
vided both  at  the  lower  end  and  at  the  upper  end  of  the 
distillation  zone.  The  upper  wall  of  the  retort  adjacent 
to  the  distillation  zone  is  removable. — A.  T.  L. 

Charcoal  of  great  absorptive  power  ;    Manufacture  of  active 

■  .     J.  von  Kruszewski.     Ger.  Pat.  267,346,  Oct.  13, 

1912. 
Wet  peat  is  subjected  for  a  long  time  to  the  action  of 
alkaline  substances  (hydroxides  or  carbonates  of  potassiun' 
or  sodium,  or  lime  or  baryta),  and  the  mass,  after  further 
drying,  is  heated,  with  exclusion  of  air,  until  evolution 
of  gas  ceases.  The  resulting  finely  divided  black  powdei 
is  stated  to  be  specially  suitable  for  purifying  anc 
deodourising  liquids  and  gases.- — -A.  S. 

Electric  lamp  filament  containing  cobalt  ;   Process  of  manu 

faUuring  an .     C.  Kanazawa,  Tokyo,  Japan.     Eul 

Pat.  16,481,  July  17,  1913.  Under  Int.  Conv.,  July  1. 
1912. 

See  Fr.'  Pat.  460,093  of  1913  ;  this  J.,  1914,  69.— T.  F.  I 
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■iium    lamp-filament.     C.    A.    Hansen,    Schenectady, 
\  ^  .     \    .'nor   to  General    Electric   Co.,    New 
I   s    Pat.  1,084,629,  Jan.  20,  1914 

See  Bng.  Pat.  5415  ol  1908  ;   this  J.,  1909,  BS.—  T.  F.  B. 

■'factoring    wood    gas    and    by-products.     Eng.     Pat, 
18,989.    8«   1U. 

Utilisation  of  esters  oj  fatty  acids  [for  carburelting,  heating, 
lighting}.      IV.    Pat.   101,680.      See  IIa. 

Manufacture  of  active,  powdered  charcoal  [from  refuse] 
for  purifying  and  filtering  purposes.  Got.  Pat.  267,443. 
-       XIXb.  ' 


III.— TAR  AND  TAR  PRODUCTS. 

Tars  and  heavy  oils.     Their  use  as  fuels.     Times  Eng. 
Suppl.,  Feb.  4,  1914. 

With  the  gradually  increasing  use  of  tar  and  the  like  as 
fuels,  tho  necessary  apparatus   has   been   improved  and 
burners  can  now  be  obtained  capablo  of  dealing  not  only 
with  ordinary  gas  tar  but  also  with  lower-grade  products 
such  as  Mond  gas  tar  and  carburotted  water-gas  tar.     Tho 
burners  work  on  the  *'  air  jet  "  or  "  steam  jet  "  principle, 
the  air  or  steam  being  delivered  under  pressure,  whilst  the 
fuel  is  subjected  only  to  the  hydrostatic  pressure  corre- 
sponding  to   tho   height   of   the   overhead   supply   tank. 
When  burners  of  the  air  jet  type  are  used,  the  tar  is  pre- 
heated by  means  of  ft  steam  coil  fitted  to  the  supply  tank 
and  small  steam  pipes  placed  in  the  fuel  services  :    any 
water  which  separates  from  the   heated  tar  is  run   off. 
In  an  installation  in  a  Liverpool  gasworks  in  winch  three 
300  h.p.  boilers  are  fired  by  means  of  tar  from  air  jet 
burners,  the  flow  of  tar  is  controlled  by  an  ordinary  wheel 
valve,  and  preheating  is  effected  by  a  superheater  in  the 
waste-gas  flue.     The  air,  supplied  at  a  pressure  of  about 
3  lb.  per  sq.  in.,  is  divided  into  two  currents.     The  primary 
air  meets  the  preheated  tar  as  it  issues  through  the  main 
control  valve,  and  the  two  pass  together  down  the  central 
passage   and    around    a    helix    which    ensures    thorough 
admixture  and  atoraisation.     The  secondary  air  circulates 
through  an  annular  chamber  around  tho  central  passage 
and  is  discharged  at   the  point   where  combustion  takes 
place,  whilst  there  is  a  third  supply  of  air  through  the 
hre-bars  or  the   hollow  front    of   the   furnace.     The   air 
-upply   is   adjusted   at    tho   different    points    by    sleeves 
operated  by  a  rack  and  pinion.     The  air  compressor  is  said 
to  absorb  no  more  than  3  per  cent,  of  the  steam  raised. 
Ip  the  trials  it  is  stated  that  the  evaporative  power  of  tho 
Mr  was  14-65  lb.  of  water  from  and   at   212°  F.  (100°  C), 
S4  per  cent,  of  the  heat  being  utilised.     In  burners  of  the 
-team  jet    type,  the   tar   is   superheated    by   the   steam, 
re  is  only  one  air  supply,  corresponding  to  the 
ry  air  in  the  air -jet  burners.     The  proper  quantity 
of  air  can  be  easily  judged  from  tho  "roar  "  of  the  fire 
and  the  character  of  the   flame  :    the  latter  should   be 
almost  transplant  and  of  an  intense  white  colour  ;    with 
light  oils  the  colour  should  approach  a  vivid  pink.     With 
the  newer  types  of  liquid-fuel  burners,  a  change  to  ordinary 
oal  firing  can  be  carried  out  in  a  few  minutes,  with  little 
■r  no  loss  in  steam  pressure,  practically  no  alteration  of  the 
illgina]   grate   being  necessary.     The   chief   difficulty   in 
onnection  with  Mond  gas  tar  and  carburet  ted  water-gas 
ar  is  the  high  percentage  of  water  they  contain  (60 — 70 
Mf  cent,  in  the  case  of  Mond  gas  tor) :  it  may  b°  overcome 
b  some  extent  by  burning  the  tar  over  a  coke  or  coal  fire 
sed  for  raising  the  steam  in  the  first  instance. — A.  S. 

^imethyl-o-toluidinc  ;     Preparation    of  pure .     J.    v. 

Brann  and  E.  Aust.     Ber.,  1914,  47,  260—202. 

MPrRiTiES  which  cannot  be  removed  from  dimethyl-o- 

|iluidinc  by  distillation  are  very  easily  got  rid    of    by 

h   formaldehyde   and    hydrochloric    acid   on 

er-hath,  making  alkaline,  washing,  and  fractionating 

i   vacuo.    The   dimethyl -o-toluidine   is   almost   entirely 


ni: ..  u>d  upon,  when  merid*  is  • 

int. .    a     benij  I    ..li  ohol    di  nvative  rylio 

i     impurities-— dimethyl-OT-toluidlne     and 
dimethylaDiline— bein  I  into  tho  corrcsjHinding 

benzyl    aloohol  all 

produots   if    M-ry  high  boiling  points. — J.  B. 

Composition  of  coal.     [Tar  obtained  by  distillation    in  a 

vacuum    at     low     ten  .]     Jonea     anil     Wheeler. 

See  11b. 

Patents. 

Nitro  compounds  ;    Process  for  the  continuous  reduction  of 

.    Chem.  Fabr.  vorin.  Weiler-ter  Meer.    Fr.  Pat. 

462,006,  Aug.  2!i,  1913.  Under  Int.  Con  v.,  Sept.  23, 
1912. 
FSBROUS  oxide  and  magnetic  iron  oxide  arc  found  to  bo 
ezi  silent  hydrogen-carriers  when  applied  to  the  reduction 
of  nitro-compounds,  especially  nitrobenzene.  The 
process  in  question  consists  in  mixing  tho  nitro-compound 
m  i  state  of  vapour  with  hydrogen  or  a  gas  containing 
hydrogen,  and  passing  the  mixture  over  tinely  divided 
and  heated  ferrous  oxide  or  magnetic  oxide  ;  it  is  advisable 
to  mix  tho  iron  oxide  with  an  indifferent  substance,  such 
as  asbestos  or  kieselguhr.  The  iron  oxides  are  not 
reduced  during  tho  process. — T.  F.  B. 

Phthalimide  ;     Process   for    preparing    reduction   products 

of .     Kalle    and    Co.     A.-C     Ger.     Pat.    207,596, 

May  31,   1912. 

Reduction  of  phthalimide  by  means  of  zinc  dust  and 

alkali   hydroxide   solution   at   the   ordinary   temperature 

gives  rise  to  hydroxyphthalimidine, 

CH  (OH) 

c,H'v  />XH' 

When  heat  is  applied  to  the  reaction,  the  imino  group  is 
replaced  by  oxygen  and  the  hydroxy!  group  by  hydrogsn, 

phthalide  being  produced. — T.  F.  B. 

Polynilrocarbawles  and  their  X-alkyl  derivatives  ;    Process 

for  preparing .     L.    Cassella    und    Co.     Ger.    Pat. 

268,173,  Dec.  15,  1912. 
Carbazole  or  an  X-alkylcarbazole  is  sulphonated  until 
products  soluble  in  water  are  obtained  ;  the  resulting 
poh  sulphonic  acids  are  then  treated  with  vigorous 
nitrating  agents,  whereupon  the  sulphonic  groups  are 
replaced  bv  nitro  groups.  The  products  are  Mutable 
for  use  in  the  preparation  of  developers  and  of  dyestuffs. 

— T.  F.  B. 

Dianthraquinonylaminecarborylic  acids;    Process  for  pre- 
paring  .     Badische  Anilin  und  Soda  Fabnk.     Ger. 

Pat.  268,219,  Oct.  31,  1912. 
\  HAMaKK-ANTHRAQTOHOUBOABBOrTUO  acid  is  heated 
with  an  aminoanthraquinone  or  an  aminoanthraquinone- 
carboxvlic  acid  with  a  halogen-anthraquinone  in  a  solvent 
of  hioh  boiling-point,  in  presence  of  copper  or  a  copper 
compound,  or  similar  catalyst  :  an  oxide  or  salt  of  an 
alkaline-earth  metal  is  also  added  to  combine  with  the 
hydrohalogen  acid. — T.  F.  B. 

Nitrogenous    condensation  products    of  the    anthraqvinone 

series  ;    Process  for  preparing .     Farbwerke •  vorm. 

bt,    Lucius,    und    Briining.     Ger.^Pat.    268,454, 
AprU  23,  1912. 

1-MOHO  o-THBAQrlSOSYXAMISO-S-AMISO.NAPHTHALEJ.-E  or 
one  of  its  derivatives  substituted  in  the  anthraquinonyl 
nucleus  is  heated  cither  alone  or  in  a  high-boiling  solvent. 
Similar 'products  are  obtained  by  heating  1-chloro-anthra- 
quinone  or  its  derivatives  with  l.S-diaminonaphthalene 
in  presence  of  a  copper  compound  and  a  substance  which 
combines  with  acid,  in  a  high-boiling  solvent.— T.  r.  B. 


194 


Cl.  IV.— colouring  matters  and  dyes. 


[Feb.  23,   1914. 


lA-Diaminoanthraquinone  and  its  nucleus  substitution 
products ;  Process  for  preparing  sulphuric  acid  com- 
pounds of .     Farbenfabr.  vorm.  F.   Bayer  und  Co. 

Ger.  Pat.  268,592,  Oct.  3,  1912. 

1.4-DiAsnNOAXTHKAQurNONE  or  a  nucleus-substitution 
product  thereof  is  treated  with  fuming  sulphuric  acid 
until  compounds  insoluble  in  water  but  solublo  in  alkali 
are  produced.  The  products  are  neither  sulphates  nor 
sulphonic  acids,  but  have  the  characteristics  of  an 
acidvl  derivative.  They  are  probably  of  the  formula, 
'CijHgO.fN  :  SOj)2.  On  heating  with  aqueous  sulphuric 
acid  the  original  diaminoanthraquinone  is  formed,  whilst 
treatment  with  nitric  acid  and  saponification  gives  5-nitro- 
1.4-diaminoanthraquinone,  and  heating  with  caustic  soda 
solution    produces    4-aniino-1.2dihydroxvanthraquinone. 

— T.  F.  B. 

2-Dimethylamino-5-jnethylbenzyl  alcohol ;  Process  for  pre- 
paring  .     L.  Cassella  und  Co.     Ger.  Pat.  268,486, 

Aug.  21,  1912. 

DiMETHrL-p-TOLUiDiNE  is  converted  into  2-dimethylamino- 
5-methylbenzyl  alcohol  by  treatment  with  a  considerable 
excess  of  formaldehyde  in  presence  of  a  mineral  acid. 
The  product  can  be  condensed  to  diphenylmethane 
derivatives  by  heating  with  a  further  quantity  of  dimethyl- 
p-toluidine  or  other  tertiary  aromatic  base,  to  a  high 
temperature  in  presence  of  zinc  chloride. — T.  F.  B. 

Sulphochlorides    of   phenolcarboxylic    acids    and    of    their 

derivatives  ;     Process  for   producing .     Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Elberfeld,  Germanv.     Eng.  Pat. 
18,430,  Aug."  13,  1913.     Under  Int.  Conv.,  Aug.  13,  1912. 

See  Ger.  Pat.  264,786  of  1912  ;  this  J.,  1913, 1003.— T.F.B. 


IV.— COLOURING  MATTERS  AND  DYES. 

p-Nitroso-y -phenylglycin  and  p-nitroso-N-phenylglycin-o- 
carboxylic  acid.  J.  Houben.  Ber.,  1913,  46,  3984 — 
4000. 

The  author  has  obtained  an  80  per  cent,  yield  of  nitroso- 
phenylglycin  by  acting  on  phenylglycin  directly  with 
fuming  hydrochloric  acid  and  sodium  nitrite.  The  p- 
nitrosophenylglycin  forms  a  sparingly  soluble  brown 
powder,  unstable,  exploding  when  heated.  The 
ammonium  salt  is  green  and  more  stable  than 
the  free  acid.  Condensation  products  (dyestuffs)  are 
formed  with  a-naphthol  (red-violet),  m-toluylene- 
diamine  (blue),  gallic  acid  (red  violet),  etc.  By  the  new 
method  N-methylphenylglycin  gives  no  Ditroso  com- 
pound, nor  does  dimethylanthranilic  ester  ;  phenylglycin- 
o-carboxylic  acid  and  its  esters,  however,  give  good 
yields.  p-Nitrosophenylglycin-o-earboxylic  acid  is  green; 
it  gives  a  blue  indophenol  with  /3-naphthol  and  a  blue- 
violet  azine  with  ro-toluvlenediamine.  (Compare  Eng. 
Pat.  22,694  of  1913  ;  this  J.,  1914,  70.)^T.  B. 

Methylethylaniline  and  p-nitrosomelhylelhylaniline  and 
colouring  matters  therefrom.  J.  C.  Cain  and  A.  Coulthard. 
J.  Soc.  Dyers  and  Col.,  1914,  30,  48—50. 

2>-NrrROSOMETHYLETHYLANiLiNE  behaves  just  like  p- 
nitrosodimethylaniline  in  the  synthesis  of  colouring 
matters.  The  analogues  of  Methyl  Orange,  Malachite 
Green,  Crystal  Violet,  Auramine,  Toluylene  Blue,  Neutral 
Red,  a-Naphthol  Blue,  Gallocyanine,  Meldola's  Blue, 
Methylene  Blue  and  Methylene  Grey  have  been  prepared. 
They  approximate  in  shade  to  the  ordinary  products 
from  dimethylaniline  but  generally  the  shade  is  moved 
nearer  to  the  red  end  of  the  spectrum  (i.e.  the  blues  are 
greener,  the  oranges  redder). — J.  B. 

Naphthoflavones    and   naphthothioflavones.     S.  Ruhemann. 
Ber.,  1914,  47,  119—125. 

The  naphthols  and  thionaphthols,  in  the  form  of  their 
sodium    compounds,  react   with  phenylpropiolic  ester  to 


form  cinnamie  esters,  just  as  do  the  phenols  and  thio- 
phenols,  although  not  so  easily.  These  esters  are  very 
readily  converted  into  the  corresponding  flavones  and 
thioflavoncs.  The  naphthoflavones  give  fluorescent 
solutions  in  sulphuric  acid  like  the  benzene  homologues ; 
the  naphthothioflavones  also  give  weakly  fluorescent 
solutions,  a  property  which  is  lacking  in  the  thioflavones 
of  the  benzene  series. — J.  B. 

Patents. 

Colouring  matters  of  the  benzanthrone  series  ;  Manufacture 

of and  dyeing  and  printing  therewith.     J.  Y.  Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germanv.  Eng.  Pat.  5248, 
March  1,  1913.  Addition  to  Eng.  Pat.  26,551,  Nov.  19, 
1912  (see  this  J.,  1913,  1004). 

The  introduction  of  aldehyde  groups  into  aniinodibenzan- 
thrones  can  be  effected  by  treating  a  leuco  compound  of 
the  aminodibenzanthrone  with  the  aldehyde,  or  by  the 
action  of  the  aldehyde  on  an  amino-  or  nitro-dibenzan- 
throne  in  presence  of  a  reducing  agent.  Aldehyde  hydro- 
sulphites  or  sulphoxylates  are  especially  suitable  for  use 
in  this  process,  and  if  alkali  is  used  during  the  reaction, 
the  solution  or  mixture  produced  can  be  used  directly  in 
dyeing  and  printing.  The  process  can  also  be  carried  out 
on  nitro-  or  amino-dibenzanthrone  compounds  which 
have  already  been  applied  to  the  fibre.  Fast  maroon 
dyestuffs  are  obtained  from  nitrodibenzanthrone  and 
sodium  formaldehyde-sulphoxylate. — T.  F.  B. 


Colouring  matters  of  the  anthracene  series  ;  Manufacture  of 
compounds  and-  — — .  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng.  Pat. 
22,836,  Oct.  9.  1913.     Under  Int.  Conv.,  Nov.  1,  1912. 

Carbazole,  or  a  homologue  or  a  halogen  derivative  thereof, 
is  treated  with  phthalic  anhydride  or  a  halogen  derivative 
thereof  in  the  presence  of  sulphuric  acid.  A  mono-  or 
diphthaloylcarbazole  is  probably  formed.  If  a  sulphonic 
acid  group  is  present  the  product  is  an  acid  dyestuff ; 
if  no  acid  groups  are  present  a  vat  dye.  The  shades 
obtained  are  generally  vellow.  (Compare  this  J.,  1911, 
738).-J.  B. 

Indigo  and  thioindigo  dyestuffs  in  the  colloidal  condition. 
Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  462,079, 
Sept.  2,  1913.  Under  Int.  Conv.,  Nov.  2,  1912,  and 
March  28,  1913. 

See  Ger.  Pat.  265,536  of  1912  ;  this  J.,  1913, 1101.  Instead 
of  the  sulphite-cellulose  lyes,  there  may  be  used  aromatic 
sulphonic  or  carboxylic  acids,  especially  benzylamine- 
sulphonic  acids,  or  phenolsulphonic  acids  or  their  con- 
densation products  with  formaldehyde,  etc.,  or  amorphous 
non-hydroxvlated  aromatic  sulphonic  acids  soluble  in 
water.— T.  F.  B. 


Z.O-Diaminoacridine    and    its    alkyl    derivatives ;     Protest 

for  producing .     L.    Cassella   und   Co.    G.  ni.  b.  H 

First  Addition,  dated  July  10,  1913,  to  Fr.  Pat,  433,079. 
Oct,  18,  1910. 

This  addition  is  for  the  purpose  of  indicating  severs 

typographical  errors  in  the  chief  patent  (see  this  J.,  1912 

120).— T.  F.  B. 

Half-tmol  and  half -silk  dyestuffs  ;    Manufacture  of 

O.   Imray,   London.     From  Farbwerke  vorm.   Meistei 
Lucius,  und  Briining,  Hoechst  a/M.,  Germany.     En; 
Pat.  13,236,  June  7,  1913. 
A  tetkazo  compound  from  p-phenylenediamine,  benzidine 
tolidine    or    dianisidine,    or   a    derivative    or   homology 
thereof,  is  combined  with  1  niol.  of  a  mono-  or  di-sulphon 
acid  of  a  naphthol,  aminonaphthol  or  dihydroxynaphth 
lene,  and  with   1   mol.  of  an  acidyl  derivative  of  1.6. 
or  2.5.7-aminonaphtholsulphonic  acid.     The  dyestuffs  a 
generally  blue  and  dye  only  the  cotton  in  mixed  fabric 

— J.  B. 
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<>  lli/tlninjmonnnzo   dyestuffs ;     Procet*  for   making  — — . 

Farbwerke     vorm.       Meister,      Lucius,     mid      BrUDing. 

Third  Addition,  dated  July  25,  1913,  to  Fr.  Pat.  361,649, 

.lulv  86,   1905.     Under  Int.  Conv.,  Oot.   16,   1912  (see 

l    i  Pat.  827,468  of  1906;   this  J.,  1908,922). 

Tut:    diazo    derivative    of    picramio    acid    (2-amino-4.6- 

dinitrophenol)   is   combined    with   n    mononlkyl   ester    of 

l.8-dihydroxynaphthaloae-4-siilphonic     acid.     Tho      pro- 

ilm  is  dye  unmordantod  wool,  in  presence  of  bichromate 

and  an  acid,   preen  shades  fast    to  fulling  and   to   light 

(m  a]-.  Second  Addition  to  this  Patent  ;    this  •).,  1913, 

-T.  P.  B. 

[Indigo]  dyesluffs  for  wool  :    Process  for  preparing  yellow 

.     Farbwerke  vorm.  Meister,  Lucius,  and  Briining. 

r  Pat.  267,384,  Feb.  26,  1911. 
Tiik  yellow  compounds  obtained  from  indigo  or  5.5'- 
dimethylindigo  by  treatment  with  benzoyl  chloride, 
bansyl  chloride,  or  benzotrichloride,  .ire  converted  into 
v.|l,.w  acid  wool  dvestuffs  by  heating  with  fuming  sul- 
phuric acid.— T.  F.  15. 

ltd  dyestuffs  of  the  anthracene  seru  I  :  Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

tier.  l'.<t.  267,622,  Aug.  23,  1912. 

o-Haloof.n-di.vnthrimide.s  are  converted  into  vat  dye- 
-tuffs  by  treating  with  substances  which  eliminate  hydro- 
halogen  acids.  For  example.  2-bromo-l.l'-dianthrimide 
(obtained  by  boiling  2-bromo -l'-aminoanthraquinone  with 
1  .rhloroanthraquinone  in  amyl  alcohol  in  presence  of 
copper  acetate  and  calcium  acetate)  gives  an  orange-yellow 
vat  dyestuff.— T.  F.  B. 

Tat  dyestuff  of  the  anthracem  serii  s  ;  Process  for  preparing 

a .     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Oar.  Pat.  267,833,  Sept.  26,  1912. 
l.r-DiAMixo-2.2'.dianthraquinonyl  is  treated  with  an 
acid  or  neutral  condensing  agent.  The  product  appears 
to  be  identical  with  that  obtained  from  bromo-l.l'-dian- 
•hrimide  according  to  Ger.  Pat.  207,522  (see  preceding 
abstract).— T.  F.  B. 

Dyestuff  of  the  anthracene  scries  ;    Process  for  preparing  a 

yellow .     Farbwerke    vorm.    Meister,    Lucius,    und 

Bruning.    Ger.  Pat.  267,546,  Nov.  3.  1909. 

A  yellow  vat  dyestuff,  which  is  applied  in  th"  same  way 
u  Flavanthrene,  but  dyes  richer  shades,  is  obtained  by 
heating  an  w-dihalogen-2-methvhinthraqumone  with 
<  >pper.— T.  F.  B. 

Disazo  dyestuffs  especially  suitable  for  making  lakes  ;   Pro- 
etas    for    producing .     Chem.     Fabr.     Griesheim- 

F.lcktron.     Fr.    Pat.    461,644,    Aug.    13,    1913.     Under 
Int.  Conv.,  Jan.  9,  1913. 

Ihi       tetrazo       derivative       of        tetrachlorobenzidine 

NH, :  CI :  CI  =  1  :  2  :  5)   is   combined   with   two   mols.   of 

l-aryl.3-methyl-5-pyrazolone.     The    dvestuffs    produce 

ellow  to  orange  lakes,  fast  to  light  and"  insoluble  in  oil, 

il  yellower  than  those  obtained  from  o-dichlorobenzidine. 

— T.  F.  B. 


riphenylmethane  dyesluffs  ;    Process  for  producing . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  4131,810, 
Aug.  26,  1913.     Under  Int.  (one.  Aug.  30,  1912. 

homo  acid  of  alkylated  or  arylated  m-toluidine,  or 

ire  of  such  sulphonic  acids,  is  condensed  with  an 

ic  aldehyde  which  does  uot  contain  an  alkylamino 

i  the  p-position  to  the  aldehydic  group,  and  the 

•mpounds  pre  oxidised.     Similarly,  the  unsulpho- 

,ted  amines  may  be  condensed  with  the  aldehydes,  and 

>    products    sulphonated    before    or    after    oxidation. 

dt-green  dvestuffs  are  produced  which  are  much 

•  fulling  and   to  alkalis   than   the  corresponding 

stuff  from  ethylbenzylanilinesulphonie  acid.— T.  F.  B. 


Disazo  dytstuffs  for  wool ;   Process  tor  preparing  red • 

Farbenfabr.  vorm.  P.  Bayer  und  ('<>.  tier.  Pat.  ji'H.ui.t. 
July  20.   1912. 

A  tetrazo  compound  is  combined  on  the  one  hand  with 

one    moL   of  a    noaDryI-1.8-dihydroxynaphUialeni 

disulphonic  acid,  and  on  the  other  hand  with  a  derivative 
of  a  jj-kotone-aldehyde  in  which  the  aldehyde-hydrogi 
replaced  by  an  aikyl,  aryl,  alkoxy,  or  arylamino  group,  oi 
with  methylketol  or  it«  sulphonic  acids,  or  with  phenyl- 

methylpyrazolone  or  its  sulph i  arboxylio,  halogen,  or 

nitro  derivatives.     The  products  dye  red  -hades  on  wool 
fast   to  sulphuring. — T.  P.  B. 

[Azo]  dyesluffs  capable  of  bemg  developed  ;   Process  for  jm  - 

paring .     Farbenfabr.    vorm.     P.    Bayer    und    Co. 

Ger.  Pat.  268,792,  Dec.  28,  1912. 
A  diazo  or  diazo-azo  compound  is  combined  with  1.5- 
aminonaphthol  or  with  its  (i-  or  7-SUlphonic  acid,  and  the 
product  is  diazotised  and  combined  with  a  derivative^  oi 
2-5-aminonaphthol-7-eulphonic  acid  or  its  1 -substitution 
products  which  contain  a  diazotisabb  annuo  group  in  a 
h  •tcromiclear  side-chain  ;  as  examples  oi  these  derivative 
may  bo  mentioned  aminobenzoyl-2-amino-.'>-naphtho|-7- 
sulphonic  acid,  aminophcnyl-1.2  naphthiminazole-5- 
hydroxy-7-siilphonn-  acid,  aminophenyl-l-2-naphtho- 
thiaz0le-5-hydroxy-7-snlpho&ic  acid,  etc.  Tho  products 
dyo  cotton  "blue-black  to  greenish  black  shades,  and  can 
be  diazotised  on  the  fibre  and  developed  with  phcnyl- 
methylpyrazolone,  acetoacetanilide,  etc.,  to  produce  pure 
green  shades  very  fast  to  light. — T.  F.  B. 

Vat  dyesluffs  of  the  anthracene  series  ;    Process  for  pre- 
paring  .     Farbenfabr.    vorm.    F.    Bayer    und   Co. 

Ger.  Pat.  268,505,  Jan.  22,  1913. 
The  indazoles,  obtained  by  eliminating  the  elements  of 
water    from    o-diazo-methylanthraquinones,    are    treated 
with  halogens  or  mixtures   which  evolve  halogens.     Vat 
dyestuffs  are  produced. — T.  F.  B. 

Leucogalloeyanines  ;    Process  for  preparing  blue  to  green 

.     Farbwerke  vorm.   Durand,   Huguenin   und  Co. 

Ger.  Pat.  266,599,  March  23,  1913.     Addition  to  Ger. 
Pat.  167,805. 
Leuco-oOMPounds  of  galloevaciine  dyestuffs  are  condensed 
with  aromatic  aldehydes  to  produce  substances  which  dye 
blue  to  green  shades  on  a  chrome  mordant. — T.  F.  B. 

Vat   [anthracene']    dyesluffs;     Process  for   preparing    red- 
brown  to  brown .     L.  Cassella  und  Co.     Ger.   Pat. 

267.416,  Aug.  15,  1912.  Addition  to  Or.  Pat.  267,414. 
1.5-DiAMixoAXTHRAo.riNONE  is  condensed  with  benzo- 
quinone  and  the  product  is  treated  with  o-  or  /J-chloro- 
anthraquinone.  The  red-brown  to  brown  dyestuffs  thus 
produced  give  very  fast,  full  shades  in  dyeing. — T.  F.  B. 

[Azo]  colouring  mailers  capablPof  being  further  developed  ; 

Process     of    producing .     Farbenfabr.     vorm.      P. 

Baver  und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  16,386, 
July  16,  1913.     Under  Int.  Conv.,  Dec.  27,  1912. 

See    Ger.    Pat.    268,792    of    1912;     preceding.— T.  F.  B. 

Disazo  dyestuffs  for  cotton  ;    Manufacture  of  yellow- . 

A.  G.  Bloxam,  London.  From  (hem.  Fabr.  Gneenenn- 
Elektron,  Frankfort  on  Maine,  Germany.  Eng.  Pat. 
17,878,  Aug.  5.  11U3. 

See  Ft.  Pat.  461,039  of  1913  ;   this  J.,  1914,  19.— T.  F.  B. 

Disazo  dyesluffs:    Manufacture  of .     A.   G.   Bloxam, 

London.  I'rom  Chem.  Fabr.  Gricsheim-Elcktron, 
Frankfort  on  Maine.  Germany.  Eng.  Pat.  18,096, 
Aug.  8, 1913.     Addition  to  Eng.  Pat.  1730,  Jan.  23, 1911. 

See  Ft.  Pat.  461,644  of  1913 :   preceding.— T.  F.  B. 
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[Feb.  2S,  1914. 


Monoazo  dyestuffs  especially  suitable  for  making  lakes  [and 

for  producing  ice-colours]  ;    Process  for  preparing . 

Chem.  Fabr.  Gricsheim-Elektron.  First  Addition, 
dated  July  28,  1913,  to  Fr.  Pat.  441,333,  March  13,  1912. 
Under  Int.  Conv.,  March  10,  1913. 

See  Eng.  Pat.  17,279  of  1913  ;  this  J.,  1914,  73.— T.  F.  B. 

Production  of  fast  shades  on  vegetable  fibres  and  dycslvffs 
therefor.     Eng.  Pat.  1436.     See  VI. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Manufacture    of    ethyl   alcohol    from    sawdust.     Junien. 
-Sec  XVIII. 

Manufacture   of  nitrocellulose  for  collodion.     Viscosity  of 
collodions.     Chandelon.     See  XXII. 


Patents. 

Cellulose  ;  Bleaching  of .     F.  W.  Dobson,  Tamworth, 

Staffs.  Eng.  Pat.  3801,  Feb.  14,  1913.  Addition  to 
Eng.  Pat.  3181,  Feb.  8,  1911  (this  J.,  1912,  225). 
In  bleaching  cellulose  by  the  method  of  rotating  it  with 
concentrated  bleach  liquor  in  a  closed  vessel,  the  action 
may  be  accelerated  by  introducing  air,  chlorine  or  other 
suitable  gas  so  that  a  pressure  of  about  10  lb.  per  sq.  in.  is 
attained.  When  chlorine  gas  is  used  the  water  placed  in 
the  vessel  to  saturate  the  pulp  may  be  maae  alkaline  and 
caused  to  absorb  chlorine  gas  prior  to  bleaching  under  a 
pressure  of  gas.- — J.  F.  B. 

Artificial  silk  and  the  like  thread  ;    Machines  for  manu- 
facturing   .     Soc.    Anon,    des    Celluloses    Planchon, 

Lyons,  France.     Eng.  Pat.  13,360,  June  9,  1913.     Under 
Int.  Conv.,  May  2,  1913. 

Two  sets  of  bobbins  on  parallel  shafts  are  driven  by 
means  of  friction  wheels  rotating  on  a  sleeve  of  a  central 
shaft ;  means  are  provided  through  tappets,  cams  and 
levers,  whereby  the  central  shaft  is  caused  to  rotate 
through  an  angle  of  180"  when  the  set  of  bobbins  receiving 
the  thread  is  filled  up.  Thus  the  set  of  empty  bobbins  on 
the  other  shaft  takes  the  place  of  the  previous  one 
automatically  and  the  guide  levers  are  so  arranged  that 
the  thread  is  gathered  up  by  adhesion  to  the  empty 
bobbins  and  broken  off  the  full  ones  without  the  attention 
of  the  operator. — J.  F.  B. 

Cellulose  enters  ;    Manufacture  of  products  having  a  basis 

of .     H.  Dreyfus.     Fr.  Pat.  461,544,  June  2,  1913. 

Under  Int.  Conv.,  May  27,  1913. 

Nitrocellulose  or  esters  of  cellulose  with  fatty  acids 
are  combined  in  solution  with  glyceryl  esters  of  aromatic 
carboxylic  acids  and  the  products  are  employed  for  all 
purposes  where  plastic  cellulose  derivatives  are  required. 
Example  :  Glyceryl  monobenzoate  is  dissolved  in  acetone, 
tetrachloroethane  or  other  suitable  solvent  of  cellulose 
esters,  together  with  an  equal  weight  of  cellulose  acetate, 
and  pliable  films  or  coatings  are  obtained  on  evaporation 
of  the  solution.  More  rigid  products  are  prepared  by  using 
smaller  proportions  of  the  glyceryl  benzoate. — J.  F.  B. 

Cellulose   xanthate   [viscose] ;    Manufacture  of  derivatives 
of .     F.  Petit.     Fr.  Pat.  461,900,  Nov.  8,  1912. 

Fob  the  preparation  of  brilliant  products  from  viscose 
a  coagulating  bath  is  employed  consisting  of  a  concentrated 
saline  solution,  together  with  a  quantity  of  acid  legulated 
so  as  to  produce  at  first  a  thread  consisting  of  yellow 
xanthate,  still  soluble  in  water,  which  is  gradually  con- 
verted into  cellulose  by  the  action  of  the  acid  liquid. 
Examples  :    a  solution  containing  30  per  cent,  of  sodium 


sulphate  and  12  pel  cent,  of  commercial  hydrochloric; 
acid  or  a  saturated  solution  of  common  salt  containing 
10  per  cent,  of  acetic  or  formic  acid. — J.  F.  B. 

Viscose  solution  from  wood  cellulose  ;    Manufacture  of  a 

[purified] .      A.     Bernstein.     Fr.     Pat.      462,147, 

Sept.  3,  1913.     Under  Int.  Conv.,  Sept.  3,  1912. 

The  alkali-cellulose  prepared  from  wood  pulp  is  subjected 
to  the  action  of  carbon  bisulphide  in  the  usual  manner. 
The  product  is  then  discharged  into  a  vertical  vessel  with 
agitators  and  a  conical  bottom,  the  latter  being  provided 
with  a  grid  and  discharge-cock.  In  this  vessel  the  crude 
xanthate  is  washed  for  a  few  minutes  with  water  or  with 
water  slightly  acidulated  with  acetic  acid,  and  the  liquid 
which  absorbs  the  saline  by-products  and  excess  of  carbon 
bisulphide,  is  discharged.  The  purified  residue  is  then 
dissolved  by  the  addition  of  an  alkali. — J.  F.  B. 

Cellulose  formate   solutions  ;    Process  for  preparing . 

Internationale  Celluloseester-Ges.  m.  b.  H.     Ger.  Pats. 
266,600  and  267,577,  July  5,  1912,  and  Feb.  26,  1913. 

(1)  Solutions  of  the  following  compounds  are  used  as 
solvents  of  cellulose  formate  : — Alkali  iodides  and  bromides, 
calcium  chloride,  ammonium  nitrate,  alkaline-earth  and 
metallic  nitrates,  cupric  chloride,  alkali  xanthates,  aniline 
salts,  and  alkali  salts  of  aromatic  mono-  and  polysulphonic 
acids.  The  solutions  set  to  a  jelly  when  cool,  but  become 
liquid  again  on  warming.  The  cellulose  formate  can  be 
separated  from  them  by  suitable  precipitants.  (2) 
Solutions  of  soluble  bichromates  are  used  as  solvents; 
thus,  20  kilos,  of  cellulose  formate  can  be  completely 
dissolved  in  a  solution  of  30  kilos,  of  ammonium  bichromate 
in  100  litres  of  water,  preferably  by  aid  of  gentle  heat. 

— T.  F.  B. 

Plastic  composition  [from  yeast  and  spent  hops],  A.  S. 
Quick,  Assignor  to  M.  Bartholomew,  London.  U.S. 
Pat.  1,084,900,  Jan.  20,  1914. 

A  mass  containing  yeast  in  a  condensed  or  semi-solid 
condition  is  thoroughly  mixed  with  a  smaller  quantity  of  a 
textile  fibre;  the  mixture  is  heated  and  the  product 
shaped  while  hot.  Ground  spent  hops  niay  be  added  to 
the  mixture ;  the  fibres  used  should  be  sufficiently  long  to 
produce  a  felted  mass. — J.  F.  B. 

[Paper]    Pulp  ;     Method    of  preparing .     C.    Bache- 

Wiig,  Berlin,  N.H.,  Assignor  to  H.  J.  Chisholm,  New- 
York.     U.S.  Pat.  1,084,244,  Jan.  13,  1914. 

A  stock  suitable  as  a  substitute  for  ground  wood  pulp  it 
prepared  from  cellulose  material  such  as  straw  or  corn 
(maize)  stalks  by  placing  the  material  in  a  digester, 
withdrawing  the  air  from  it,  forcing  in  a  bleaching  gas  sucb 
as  sulphur  dioxide,  then  injecting  a  pulp-forming  liquor 
such  as  sodium  chloride  solution  and  cooking  the  ma 

—J.  B. 

Fibrous  matter;  Process  for  separating from  ad- 
mixtures. J.  J.  Werst,  Delft,  P.  M.  H.  L.  Collec,  am 
J.  M.  Egmond,  Rotterdam.  U.S.  Pat.  1,083,204 
Dec.  30,  1913. 

See  Fr.  Pat.  449,059  of  1912  ;  this  J.,  1913,  482.— T.  F.  B 

Cellulose  and  other  substances  of  which  it  forms  the  ti 
part ;    Process  and  apparatus  for  the  electrical  treatmei 

of .     A.   L.   C.   Nodon,   Bordeaux,   France.    En; 

Pat.  6668,  March  18,  1913.     Under  Int.  Conv.,  March  Zi 
1912. 

See  Fr.  Pat,  453,111  of  1912  ;  this  J.,  1913,  785.— T.  F.  J 

Celluloid,  acetylcellulose,  and  analogous  substances  ;  Pnn 

for  cleaning  or  renovating  objects  of .     A.  Puscln 

Fr.  Pat.  461,121,  Aug.  5,  1913. 

See  Eng.  Pat,  18,105  of  1913  ;  this  J.,  1914,  20.— T.  F. 

Production  of  solvents  [of  nitrocellulose]  by  mea?is  ofhalog 
compounds.     U.S.  Pat.  1,082,543.     -See  XX. 
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VI.     BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Dyeing;     The    theory   of .     /.    W.    1>.    Bancroft.     J. 

Phys.  I  hem.,  1914,  18,  1     S& 

Tin:   author   discusses    tho   experimental  data   available 
nn.l  concludes  that  ii  is  sufficient  to  establish  the  outlines 
of  a  satisfactory  theory  oj  dyeing  if  the  Bingle  postulate  be 
pted  thai  a  fibre  tends  to  adsorb  everything  in  the  dye 
■urn  in  amounts  varying  with  the  nature,  concentra- 
tion, and  temperature  of  the  solution  and  with  the  nature 
of  the  fibre.     In  the  present  paper  the  data  available  in 
•  1  to  dyeing  with  acid  dyes  are  discussed  in  relation 
to  this  postulate,  and  it  is  shown  that  in  thr  case  of  acid 
dyes  it  may  !*•  deduced  that  the  dye  will  be  most  readily 
taken  up  in  an  and  solution,  but   may  In;  taken  n]>  in  a 
neutral  or  alkaline  solution  ;   also  that  a  readily  adsorbed 
anion  will  decrease  and  a  readily  adsorbed  cation  increase 
the  amount  of  dye  taken  up.     Tho  paper  of  Hallitt  on 
"The  Theory  of  the  Acid  Dye-bath"  (this  J.,  1899,  3G8) 
ed  in  detail  in  relation  to  the  adsorption  theory. 

— A.  S. 

Ba*ic  dyestuffs  ;  The  fixation  of / 1/  tm  tins  of  naphthoic. 

3.  Niagavi.     Rei    Gen.  Mat.  CoL,  1914,  18,  33. 
Tnr.  process  consists  in  fixing  a  naphthol  or  naphthol- 
sulphonic  acid  i>n  vegetable  fibres  by  steaming,  a  com- 

SDund  being  produced  which  has  a  chemical  affinity  for  basic 
yest tiffs  like  that  of  tannin,  and  which  also  has  the 
property  of  fixing  dyestuffs  mechanically  like  albumin, 
casein,  etc.  The  presence  of  a  catalyst  is  necessary  for 
'he  formation  of  the  lake,  a  wide  variety  of  inorganic 
■compounds  being  suitable.  The  shades  arc  brighter  than 
those  produced  on  a  tannin-antimony  mordant. — J.  B. 


Colour    measurement    and    nomenclature;     The    industrial 

applicability  of  thr  various  systems  of .     P.  Krais. 

Z.  angew.  Chem.,  1914.  27,  2.5—37. 

Ithor  examines  the  possibility  of  establishing  a 
standard  system  i  f  colour  value  nomenclature,  and  comes 
to  the  conclusion  that  only  a  compromise  can  be  achieved 

imt  of  such  difficulties  as  the  practical  impossi- 
bility of  obtaining  pure  spectrum  standards,  the  variations 
in  light  from  different  sources,  the  difficulty  of  comparing 
a  lithographed  colour  scale  with  textile  materials,  for 
example,  if  it  is  necessary  to  judge  the  appearance  of  a 
shade '' overhand,"  etc.  The  various  schemes  that  have 
I  vised   (by   Radde.   Langhein,   K.   Mayer.   Kallab, 

Klemperer,  Lnvibond,  Baumann  and  Rosenstiehl) 

ribed  and  criticised,  and  the  author  discusses  his 
experiences  with  the  three  main  types  of  apparatus — the 

•   colour  scale,  the  light-filter  apparatus  and  the 

disc    apparatus.      Yellow,    on    account     of    the 

ti'-ulty  in  measuring  its  strength,  is  always  an  obstacle. 

Baumann's  scale  is   finally  recommended  as  a  practical 

r  the  measurement  of  colour  values,  in  spite  of  its 
complicated  nomenclature  and  the  difficulty  of  securing 
solute  regularity  in  commercial  pigments.-^— J.  B. 


.     Patents. 

I'rii-taling.  acidifying  and  trashing  wool;    Pump  tcorked 

•y  com  pressed  air  for  machines  for .     F.  Bernhardt 

Basohinenfabrik  und  Eisengiesserei.     Fr.  Pat.  462  166 

-  3.   1913.     Under  Int.  Conv.,  June  11,  1913. 

\  RECiprocattn-o  current  of  compressed  air  is  used  for 

reing  liquids  from  a  lower  to  a  higher  level  in  wool  wash- 

ichines,   whereby   metallic   corrosion   usually 

1  with  rotary  and  other  pumps,  is  avoided.-^J.  B. 

■hing.  dyeing,  washing,  etc.,  hanks  ;  Apparatus  for . 

inlds  Ltd.,  and  J.  Clayton,  Coventry.     Eng.  Pat. 
April  17.   1913. 

:  yarn  rods  are  supported  on  rails  which  are  alternately 
1.  moved  forward,  lowered  and  moved  back  to  their 
'  n.     The  yarn  rods  are  also  caused  to  revolve 
t  in  one  direction,  then  in  the  other,  bv  rollers  on  which 


they  rest,    The  working  part    of  the  machine  at 
in  os  !••  of  which  a  pressure  of  air  is  maintained 

in  order  to  prevent  thi  entrance  of  the  bleaohing  or  other 
oorrosive  liquor.     J,  li. 

Fast  shades  on    vegetable  fibres  /— — and 

dyestuffs  therefor.    II.  L  rinstein,  J.  Baddileyand  Levin- 

'em,    Ltd.,    Manchi   ter.     Eng.    Pat.    1436,   dan.    it. 

1913. 

Dyestuffs  of  the  general  formula,  K.V.DN  \l\  l:. 
in  which  R  represents  resoroiaol,  1)  the  residue  of  ■ 
diamine  capable  of  giving  Bubstantive  dyestuffs,  and  M 
the  residue  of  an  aminOnaphtholsulphonJC  acid  containing 
an  extra-nuclear  diazotisable  amino-gronp,  are  claimed. 
Bright  shades  arc  produced  on  vegetable  fibres  which 
on  after-treating  with  formaldehyde  bin, me  fast  to 
boiling  soap.  For  example,  the  tcirazo-compound  from 
m-azoxytoluidine  combined  with  one  moL  of  m-amino- 
benaoyl-l-amino-8-naphthol-3-6-di8ulphonic  acid,  re-di- 
azotiscd  and  combined  with  two  mols.  of  resorcinol  givi 
red.— J.  B. 

Dyeing    machines.     W.    Furness,    Greetland.     Eng.    Pat. 
1688,  Jan.  21,  1913. 

Iy  order  to  allow  of  their  ready  removal,  the  rollers  in 
hawking  machines,  such  as  are  used  for  indigo  vats,  are 
mounted  in  the  frame  in  open  slots,  the  stripper-blades 
being  mounted  on  beams  parallel  to  the  rollers  and  so 
disposed  as  not  to  prevent  the  removal  of  the  latter. — J.  B. 

Dyeing  and  otherwise,  treating  textile  fibres  or  fabrics  ; 
Apparatus  for  — — .  W.  and  J.  A.  Cock,  Huddersfield. 
Eng.  Pat.  22,185,  Oct.  2,  1913. 

The  dye-vat  has  a  false  bottom  and  a  vertical  circulating 
pipe,  open  at  both  ends.  The  circulation  is  effected  by- 
means  of  steam  which  enters  through  a  pipe  brought  down 
inside  the  circulating  pipe.  On  emerging  from  this  pipe 
the  steam  impinges  on  a  dish  having  a  central  mound, 
whence  it  is  reflected  up  through  a  horizontal  grating  into 
the  circulating  pipe.  The  top  of  the  circulating  pipe  is 
fitted  with  a  dome-shaped  deflecting  plate. — J.  B. 


Charges  for  dye-vats  ;  Apparatus  for  forming  and  preparing 

.     J.    T.     Psarski,     Cleveland,     Ohio.      U.S.  Pat. 

1,083,410,  Jan.  6,   19H. 

The  material  is  compressed  by  means  of  a  weighted  lid 
and  the  admission  of  steam  in  a  cylinder  which  telescopes 
into  the  mouth  of  a  cylindrical  dye-vat,  and  which  his  for 
a  temporary  bottom  the  false  bottom  of  the  dve-vat. 

—J.  B. 


During  on  bobbins  ;  Apparatus  for .     Textilmaschinen- 

fabrik  B.  Cohnen.  Fr.  Pat.  461,251,  Aug.  11,  1913. 
The  blocks  of  wood  on  which  the  small  bobbins  are  wound 
are  displaced  by  perforated  dyeing  tubes,  each  tube  being 
slightly  enlarged  at  its  lower  end.  The  bobbins  are  then 
slipped  on  to  the  longer  perfoiated  spindles  of  the  dyeing 
machine,  one  above  another,  each  tube  fitting  into  the 
enl  .rged  portion  of  the  one  above  it. — J.  B. 

Xaphthautrin   deriialives  ;    Dyeing  or  printing  trilh . 

O.  Imrav,  London.  From  Soc.  of  Chem.  Industry  in 
Basle,  Switzerland.  Eng.  Pat.  12.790.  June  2,  1913. 
Certain  condensation  products  of  naphthazarin  are  dyed 
or  printed  on  vegetable  fibres  in  the  form  of  their  leuco- 
compounds,  after  tho  manner  of  vat  dyestuffs.  Greys, 
browns  and  various  shades  of  black  are  produced,  which 
are  improved  in  fastness  on  after-treating  with  metallic 
salts.  Suitable  condensation  products  are  obtained  (1)  by 
condensing  naphthazarin  ot  its  derivatives  with  substa 
containing  one  or  more  primary,  secondary  or  tertiary 
amino-groups :  or  (2)  by  heating  naphthazarin  or  its 
derivatives  or  the  products  obtained  as  described  under  (1) 
in  solution  or  suspension  in  a  diluent  with  or  without  the 
addition  of  alkali,  a  sulphide  or  the  like. — J.  B. 
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Solutions  for  bleaching  and  other  like  purposes  ;  Electrolytic 

apparatus  fur  making .     C.    A.    M.    Buckley.     Fr. 

Pat.  461,6ti6.  Aug.  21,  1913. 

See  Eng.  Pat.  18,600  of  1912  ;  this  J.,  1913, 1007.— T.  F.  B. 

Dyeing  skins,  hairs,  feathers,  and  the  like  ;  Process  for . 

Act.-Ges.  f.  Anilinfabr.,  Treptow,  Germany.  Eng. 
Pat  10.293,  Mav  1,  1913.  Under  Int.  Conv.,  Oct.  19, 
1912.     Addition*  to  Eng.  Pat.  20,926,  March  19,  1912. 

See  Ger.  Pat.  262,692  of  1912  ;  this  J.,  1913,  941.— T.  F.  B. 

Fast   dyeings  on   the  fibre  ;    Process  for  producing . 

L.  Cassella  und  Co.  G.m.b.H.     Ft.  Pat.  461,747,  Nov. 

5,  1912. 
See  Eng.  Pat.  25,897  of  1912  ;  this  J.,  1913, 1007.— T.  F.  B. 

Dyeing  machine.     The  Psarski  Dyeing  Machine  Co.     Fr. 

Pat,  461,857,  Aug.  8,  1913. 
See  Eng.  Pat.  18,303  of  1913  ;  this  J.,  1914,  73.— T.  F.  B. 

Manufacture  of  colouring  matters  of  the  benzanthrone 
series  and  dyeing  and  printing  therewith.  Eng.  Pat. 
5248.     See  IV. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid  free  from  nitric  acid  and  oxides  of  nitrogen  ; 

Preparation    of .     A.    Gregoire.     Bull.    Soc.    Chim. 

Belg.,  1914,  28,  32—33. 
The  sulphuric  acid  to  be  purified  is  diluted  in  a  Kjeldahl 
flask  with  its  own  volume  of  water  and  concentrated  by 
boiling.     If  traces  of  nitrous  compounds  still  remain,  the 
process  is  repeated. — 0.  E.  M. 

Electrolytic   chlorine   at    Mount    Morgan,    Queensland.     B. 

Du  Faur.     Trans.  Australasian  Inst.  Min.  Eng.,  1911, 

15,  375—389. 
The  installation  comprises  20  cells,  each  of  which  (see  fig.) 
is  divided  into  three  compartments  by  means  of  two  per- 
forated sheets  of  iron  (6)  bolted  to  the  bottom  and  ends  ; 


the  two  asbestos  diaphragms  (c),  upon  the  inside  walls, 
extend  to  the  bottom  of  the  cell,  the  anode  compartment 
thus  formed  being  covered  at  the  bottom  and  each  end 
with  cement  1  in.  thick.  The  diaphragms  extend  upwards 
to  (d)  and  are  held  in  position  by  the  earthenware  cover 
(e)  of  the  cell,  the  spice  between  them  and  the  latter  being 
filled  with  cement,  The  upper  part  (/)  of  the  cover  is 
removable  for  the  purpose  of  renewing  the  anodes,  but 
while  the  cell  is  in  use  is  rendered  gas-tight  by  means  of 
pitch.  The  anodes  (a)  are  of  Acheson  graphite,  the  holders 
being  composed  of  an  alloy  of  Pb  89  and  Sb  20  per  cent. 
For  the  purpose  of  indicating  the  level  of  the  solution  in 
the  anode  compartment,  the  latter  is  connected  with  the 
glazed  earthenware  pot  (g)  by  means  of  the  ebonite  pipe  (k). 
The  electrolyte  is  a  solution  of  common  salt  from  which  lime 
and  magnesia  have  been  separated  by  precipitation  with 
a  mixture  of  sodium  carbonate  and  hydroxide  (in  calcu- 
lated quantities)  followed  by  settling,  decantation  of  the 
clear  solution,  and  filtration  of  the  sludge.  The  purified 
solution  from  the  storage  tank  drips  into  the  anode  com- 
partment of  each  cell,  through  a  funnel,  the  chlorine 
evolved  being  drawn  off  by  suitable  means  and  the  anode 


liquor  returned  to  the  dissolving  tank  ;  the  cathode 
solution,  the  sodium  hydroxide  content  of  which  is  not 
allowed  to  exceed  8  per  cent.,  is  periodically  withdrawn 
and  either  rim  to  waste  or  evaporated  for  tho  recovery 
of  sodium  chloride.  The  cells  are  connected  in  series 
and  a  current  of  350  amp.  is  employed,  the  voltage 
necessary  being  88  when  the  anodes  are  new  and  98 
when  fresh  ones  are  required  (6  months  later).  The 
chlorine  production  over  a  period  of  6  months  was 
312-48  lb.  per  24  hours  ;  and  the  consumption  of  sodium 
chloride  3  lb.,  or  1-67  lb.,  per  lb.  of  chlorine  obtained, 
according  as  the  sodium  chloride  was  extracted  from 
the  cathode,  liquors  or  not.  The  mean  power  consumption 
by  the  cells  was  2-5  eleetrical-horse-power-hours  per  lb. 
of  chlorine  produced,  the  electrical  current  efficiency 
being  63'72  per  cent,  and  the  energy  efficiency  49-24 
per  cent.  On  the  basis  of  salt  consumption  per  lb.  of 
chlorine  produced,  the  efficiency  of  the  plant  was  55  or 
98  per  cent,  according  to  the  disposition  of  the  cathode 
liquors.— W.  E.  F.  P. 

Polysulphides  of  the  alkali  metals.  I.  Polysulphides  of 
sodium.  A.  Rule  and  J.  S.  Thomas.  Chem.  Soc. 
Trans.,  1914,  105,  177—189. 

Sulphur  reacts  teadily  with  sodium  hydrosulphide 
in  alcoholic  solution  with  the  evolution  of  hydrogen 
sulphide  and  formation  of  polysulphides.  The  authors 
have  used  quantities  of  sulphur  corresponding  to  di-,  tri-, 
tetra-,  penta-,  and  hexa-sulphides,  and  concentrated 
the  solution  in  each  case  to  obtain  a  solid  product.  Only 
in  the  ease  of  the  tetrasulphide  proportion  was  the  product 
homogeneous,  when  it  was  pure  anhydrous  tetrasulphide 
crystallising  in  cubes  and  having  a  yellowish  colour 
The  crystals  melted  at  about  267"  C.  and  were  readily 
soluble  in  water,  but  the  solution  soon  became  cloudy.  The 
other  proportions  gave  mixtures  of  tetrasulphide  with 
unchanged  hydrosulphide  or  with  sulphur,  although  there 
was  some  indication  of  the  formation  of  a  higher  sulphide 
when  much  sulphur  was  used.  The  course  of  the  reaction 
was  followed  in  each  case  by  measuring  the  amount  of 
hydrogen  sulphide  evolved,  which  also  gave  an  idea  of  the 
nature  of  the  substances  in  solution.  By  reducing  solu- 
tions of  the  tetrasulphide  with  metallic  sodium  the  an- 
hydrous disulphide  was  obtained  as  a  bright  yellow 
crystalline  powder,  not  so  soluble  in  alcohol  as  tho  tetra- 
sulphide.— W.  H.  P. 

Persulphates  ;   Action  of- on  acetates.     M.  A.  Gordon. 

J.  Phys.  Chem.,  1914,  18,  55—66. 

Acetic  acid  is  decomposed  in  two  ways  by  persulphate, 
being,  on  the  one  hand,  oxidised,  with  formation  of  ethane, 
olefines,  carbon  dioxide,  water,  and  other  products,  and  on 
the   other   hand,  decomposed  into    methane  and  carbon 
dioxide,  the   persulphate  acting  catalytically.    That  per- 
sulphate itself  is  the  catalyst  in  this  second  mode  of  decora- 
position  is  shown  by  the  facts  that    probable  impuritie; 
when  tested  had  no  such  action  and  that  the  action  ceased 
when  the  persulphate  was  destroyed.     The  oxidation  of  th< 
acetic    acid    is    promoted    by    conditions    favouring   th< 
decomposition    of    persulphate    (e.g.,    high   concentratioi 
of    persulphate,    high    temperature,     moderate    acidity 
presence  of  manganous  sulphate  or  platinum  foil),  providec 
they  are  not  carried  to  excess  :   in  presence  of  an  e* 
quantity  of  sulphuric  acid,  the  persulphate  is  decompose' 
at  high  temperatures  with  liberation  of  oxygen,  and  oxid» 
tion    of    the    acetic    acid    is    diminished.     The    catalyt: 
decomposition   of  acetic  acid   into  methane  and  carb>> 
dioxide  is  promoted  by  high  concentration  of  acetic  aci< 
low  acidity  (obtained  by  addition    of   sodium  acetate  < 
reduce  the  dissociation   of  the  acetic  acid)  and  low  coi 
cent  rat  ion  of  persulphate. — A.  S. 

Peroxides.  S.  Tanatar.  Ber.,  1914,  47,  87—89. 
The  author  controverts  some  results  obtained  by  Tuba 
and  Riedel  (this  J.,  1911.  1210).  A  solution  of  nicl 
peroxide  in  dilute  sulphuric  acid  contains  hydrogen  peroxi 
and  not  merely  persulphuric  acid.  Nickel  pew 
dissolved  in  hydrocyanic  acid  in  presence   of   potassn 
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aide  yields  larger  quantities  of  hydrogen  peroxide, 
tint  other  niok<  I  compounds,  if  tree  from  oobalt,  do  not 
give  the  reaction.-    J.  R. 

Silicic   acid   gel;     Action    of  hydrogen    peroxide    on . 

\     Komarowsky.     Chem.  Zeit.,   19W,  38,   121     122. 

]\\  evaporating  silicic  acid  gel  with  a  slight  excess  of  30 
;» r  oent.  hydrogen  peroxide  lo  dryness  on  the  water-bath, 
or  over  Btdphui  i  la  ssy  amorphous  mass  is  obtained 

containing  12-6  per  cent,  of  active  oxygen,  60*6  pi t  cent, 
and  36-8  |kt  cent.  H,0.  On  keeping  it  gradually 
oxygen  in  the  form  of  ozone  and  also  water.  It 
liberates  chlorine  from  hydrochloric  ami  and  iodine  from 
p.  ta.-sinni  iodide,  decolourises  permanganate,  evolves 
oaone  on  treatment  with  concentrated  Bulphuric  acid  ; 
and  must  be  regarded  as  cither  a  persilicic  acid  or  a  pi  r- 
hydrogel  of  silicic  acid  in  which  part  of  the  water  has  been 
replaced  by  hydrogen  peroxide. — A.  S. 

Cupric  oxide  jellies.     L.  S.  Pinch.     J.  Phvs.  Chem.,  1914, 
18,  26—33. 

Tut:  author  confirms  Foerster's  statement  (Ber.,  1892, 
25,  3416)  that  copper  ammonium  acetate,  on  treatment 
with  water,  yields  a  blue  jelly,  which,  however,  is  not 
permanent.  Similar  jolli?s,  some  of  which  were  of  a  more 
permanent  character,  were  prepared  in  various  way-, 
the  best  results  being  obtained  by  adding  4  drops  of  i 
concentrated  sulphuric  acid  to  50  c.c.  of  a  saturated 
solution  of  copper  acetate  and  then  adding  3 — 4  c.c.  of 
dilute  ammimi  i  (1:1).  The  jelly  dried  to  a  powder 
when  exposed  to  the  air,  but  on  shaking  with  water  a 
■Oration  was  obtained  which  again  set  to  a  jelly,  and  this 
sequence  of  operations  could  apparently  be  repeated 
indefinitely.  Good  results  were  also  obtained  by  using 
potassium  sulphate  in  place  of  sulphuric  acid. — A.  S. 

Magnesium  chloride  as  mineraliser,  and  a  contribution  to 
the  spectrochemistry  of  the  rare  earths.  K.  A.  Hofmann 
and  K.  Hosehele.     Ber.,  1914,  47,  238—247. 

AsnvDRors   magnesium  chloride   melts  at   708°  C.   to  a 
mobile  liquid  which  is  stated  to  be  an  excellent  solvent  and 
crystallising  medium  for  many  metallic  oxides.     In  some 
I  reacts  with  the  oxides,  and  especially  with  sulphates, 
with  formation  of  volatile  chlorides,  e.g.  of  beryllium,  zinc, 
iron,  and  tin.     In  other  cases  spinel-like  magnesium  com- 
pounds  arr   firmed,   probably    as    the   result   of   decom- 
poaition    of    the    magnesium    chloride    by    water    vapour 
from  the  heating  flame  or  by  atmospheric  oxygen.     Such 
decomposition  must   always   be  taken  into  consideration, 
\s  large  oetah-dra  of  magnesia  are  formed  which  remain 
admixed  with   the   reaction   product  :     and   the   crucible 
attacked  by  hydrochloric  acid  or  chlorine.     For 
example   on    milting    magnesium    chloride    in    an    open 
platinum    crucible,    aggregates    of     hexagonal    platinum 
crystals  are  gradually  formed  ;    in  a  gold  crucible,  regular 
--old ;     in   silver,   crystals   of  silver   chloride, 
nud  in  copper,  crystals  of  cuprite  (Cu20)  are  produced, 
lhere  is,  however,  little  action  on  porcelain  crucibles  or  on 
covered    platinum    crucibles.     By    heating    iron    filings, 
anhydrous   ferrous   sulphate,   or   ferric   oxide   with   fused 
magnesium  chloride,  according  to  the  conditions  crystalline 
Is  ranging  from  magnesium  ferrite,  (FeO;),Mg.  to 
f-rroeof.-rric   oxide    (FeO^Fe,    may   be   obtained,   all    of 
whicn  are  strongly   magnetic.     Other  compounds   -which 
may  be  prepared  in  this  way  in  the  form  of  crystals  are 
magnesium  orthoborate  from  hydrated  boric  acid,  mag- 
l    uranate    from     uranic     acid,     cerium     dioxide, 
nraseodymium    oxide    and    zirconium    dioxide    from    the 
vteaponding  sulphates,  and  the  oxychlc  rides  of  erbium 
neodymium,    praseodymium,    and    samarium    from    the 
corresponding  sulphates. — A.  S. 

f'ronyj  nitrate  .-   Question  of  the  liability  of to  explode. 

W.  Eichhorn.     Chem. -Zeit.,  1914.  38,  139. 
V    UDU    of    Merck's    uranyl   nitrate,  DO,(N01)1,6H,0, 
showed     triboluminescence     phenomena,     bnt     gave     no 
indications  of  exploding  when  shaken  in  a  flask,  as  in  the 
lease  of  the  samples  examined  by  Iwanow  (this  J.,  1912, 


362)   and    by    Andrews    (Chem.-Zeit.,    1912,    1468).     Bj 

'  x"''  i     i  noentrati  d   aqu olution  of  the 

with  ether  a  produi  i   n  i    obts  tied  i  onta  i 

cent.  UO,  and  24-S3  p.r  cent.  NO,.     On  exposing  the 

product    to  the  air  rapid  .. :  ,,,    „.,ter  to,,k   n] 

and  it  is  probable  thai  this  is  all  , 

phenomena. — ('.  A    \l 

Carbon   dioxide  and  .</   und\.r  preseun  ; 

Electrolytic  reduction  of .     |'.  !•',  ,  h.  ,  and  0   Prziza. 

Ber.,  11114,47,  256—260. 

KxrKitiMKMs  were  mad.  with  an  apparatu    rimilarto  that 
u-.-il    previously   (this  J.,    1913,    302)  for   the   electro! 
reduction     of     dissolved     oxygen.     Using     BOlations      of 
potassium,   sodium,    or   lithium    sulphate    saturated    with 
carbon   dioxide   as    electrolyte,   and   copper   mated    with 
zinc    and    then    amalgamated    as    electrodes,    the    carbon 
dioxide  was  reduced  to  formic  acid  even  .it  comparatively 
high    current    densities  (10 — 15    amperes    (kt    sq.    dcm.). 
For  short  periods  (10  mins.)  the  current  yield  was  almost 
quantitative,    but    high    concentrations    could    not     bo 
obtained,  owing  to  migration  of  the  formic  anion  to  tho 
anode.     The    maximum    concentration    of    formic    acid 
attained  was  17-6  grins,  of  potassium  formate  in   100  i   i 
the    current    density   being   6   amperes    per   sq.  dcm.,  the 
curt-  nt    yield    49   per  cent.,  and    the   pressure    nearly   50' 
atmospheres.     Carbon  monoxide  dissolved  under  pressure- 
was  reduced,  in  very  small  quantities,  t.,  methyl  alcohol,, 
when  low  current  densities  were  used;    no  methane  was 
formed. — A.  S. 

Reactions  in  nonaqueous  solutions.  VI.  In  acetonitrih . 
A.  Xaumann.  Ber.,  1914.  47,  247—256.  (See  also 
this  J.,  1909,  1195;    1910,  349.) 

The  solvent  was  prepared  by  leaving  commercial  aeeto 
nitrile  (contaminated  by  acetamide)  in  contact  with 
phosphorus  pontoxide  in  a  closed  vessel  for  3 — 4  week-, 
then  distilling,  and  collecting  the  fraction  boiling  at  81 -6°  C. 
At  18'  C.  1  grm.  of  acctonitrile  dissolved  00161  grm. 
CuCL,  0-2443  grm.  CuBr2,  about  0-1333  grm.  Ciuf'l.. 
about  00386  grm.  Cu„Br.„  00352  grm.  Cu,I„  01131  gnn. 
KSCN.  00752  grm.  NH.SCN,  00408  grm.  CoCl,,  at 
least  2-9  grms.  AgXO,,  and  00958  grm.  Hg(CN),  respec- 
tively. In  addition  to  the  salts  mentioned,  ammonium 
bromide  and  calcium  nitrate  were  very  sparingly  soluble, 
ammonium  nitrate,  mercuric  and  bismuth  iodideB  were 
slightly  soluble,  sodium  and  potassium  iodides,  sodium 
thiocyanate,  potassium  permanganate,  aluminium,  cad- 
mium and  tin  chlorides,  cobalt,  mercuric,  cadmium  and 
bismuth  bromides  were  soluble,  and  lithium,  ferric  and 
ferrous  bromides,  zinc,  ferric,  ferrous,  mercuric  and 
bismuth  chlorides,  cadmium  iodide,  chlorine,  bromine, 
iodine,  hydrochloric,  hydrobiomic  and  hydriodic  acids, 
ammonia,  hydrogen  sulphide,  and  sulphur  dioxide  were 
ea-ily  soluble  in  acetonitrile.  Many  of  the  salts  formed 
addition  compounds  with  the  solvent.  Tne  reactions  of 
the  dissolved  substances  were  studied  and  are  described  in 
detail.— A.  S. 


The     system, 


sulphur     dioxide-camphor.     Bellucci      and 
Grassi.     See  XX. 


Carbon  bisulphide  as  a  laboratory  solvent.     Vlies.  SeeXXlll. 

Patents. 

Water  spray  or  fleam  injeeled  into  sulphuric  acid  chambers  : 
Device  for  regulating,  according  to  the  density  of  the  acid' 

in  the  chambers,  the .     L.  Santa.     Fr.  Pat.  461,641, 

Aug.  13.  1913.  Under  Int.  Conv..  Feb.  7.  1913. 
Part  of  the  acid  condensing  on  the  walls  of  the  chamber 
is  led  into  a  gutter  and  thence  into  a  receptacle  mounted 
on  one  end  of  a  counterpoised  lever,  connected  with 
clockwork  mechanism,  by  which  the  movement  of  the 
valve  controlling  the  supply  of  water  to  the  spraying 
devices  is  operated.  When  the  density  of  the  acid  falls 
below  a  certain  limit,  the  acid  in  the  receptacle  is  not 
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sufficiently  heavy  to  operate  the  lever,  the  clockwork  is 
prevented  from  working,  and  the  supply  of  water  is  cut 
off.— A.  S. 

Lead  chamber  for  sulphuric  acid  manufacture.     H.   Ising. 

Ger.  Pat.  267,513,  Feb.  7,  1913. 
The  walls  of  the  chamber  are  provided  with  superposed 
ledges  of  such  form  and  width  that  the  acid  drops  from 
them  directlv  on  to  the  floor  of  the  chamber.  In  this  way 
the  area  of  the  walls  coming  directly  into  contact  with 
the  liquid  acid  is  diminished. — A.  S. 

Nitric    acid;     Manufacture    of  from    nitrates    and 

sulphuric  acid.  C.  Uebel.  Fr.  Pat.  461,452,  Aug.  18, 
1913.  Under  Int.  Conv.,  March  11,  1913. 
Sulphuric  acid  and  half  the  usual  charge  of  nitrate  are 
introduced  gradually  into  a  retort  which  is  heated  to  about 
140°  C,  whereby  nitric  acid  vapour  of  high  concentration 
■is  evolved.  When  the  nitrate  i3  completely  decomposed, 
the  temperature  is  raised  to  160°— 170°  C,  and  tho  other 
half  of  the  charge  of  nitrate  is  introduced  gradually ; 
the  acid  vapours  liberated  during  this  stage  of  the  process 
are  still  of  a  high  degree  of  concentration,  though  yielding 
a  weaker  acid  than  those  from  the  first  stage.  The  residue  is 
next  transferred  to  another  retort  in  which  it  is  heated  to 
about  250°  C.  to  expel  water  and  the  last  traces  of  nitric 
acid.— A.  S. 

Nitrous    gases  ;     Process    for    the    absorption    of . 

Dynamit-A.-G.   vorm.   A.    Nobel   und  Co.     Ger.   Pat. 

267,874,  Nov.  27,  1912. 
The  claim  is  for  the  use  of  fatty  acid  esters  of  alcohols, 
e.g.,  amyl  acetate,  as  absorbents.  At  the  ordinary 
temperature  amyl  acetate  will  absorb  about  20  per  cent, 
of  its  weight  of  nitrogen  oxides,  and  these  can  be  subse- 
quently recovered  by  passing  a  current  of  air  or  other  gas 
through  the  liquid  and  warming  or  by  treatment  with 
water. — A.  S. 

Phosphoric    acid ;      Process    of    manufacturing .     P. 

Brunschwig,     Brooklyn,     N.V.     US.     Pat.     1,083.429, 

Jan.  6,  1914. 
Ground  material  containing  calcium  phosphate  is  treated 
with  sufficient  sulphuric  acid  to  render  the  mass  fluid 
whilst  in  a  state  of  agitation,  and  the  reaction  is  stopped 
before  impurities  go  "into  solution,  the  quantity  of  acid 
used  being  such  as  to  allow  the  calcium  phosphate  to  remain 
in  excess  up  to  20  per  cent. — 0.  R. 

Formates  and  the  like  ;    Process  of  producing .     J.  E. 

Bucher,   Coventry,  R.I.     U.S.  Pat.  1,083,589,  Jan.  6, 

1914. 
A  cyanogen  compound  of  a  light  metal,  especially  the 
cyanide,  is  vigorously  hydrolysed  in  the  presence  of  the 
hydroxide  of  the  same  metal,  at  the  boiling  point  of  tho 
mixture,  with  the  rapid  formation  of  a  carboxylate, 
especially  the  corresponding  formate. — 0.  R. 

Lead  solutions  ;    Process  of  producing ,  from  lead  ore. 

Process    of    producing    lead    nitrate    solutions.     S.    W. 

Anderson  and  G.  C.  Kaar,  Spokane,  Wash.     U.S.  Pats. 

1,083,910  and  1,083,911,  Jan.  13,  1914. 
Crude  lead  sulphide  is  digested  with  dilute  nitric  acid 
(7  p>r  cent,  strength)  containing  an  alkali  nitrate,  and  the 
solution  purified  bv  the  addition  of  successive  small 
quantities  of  an  alkali.  Lon  is  eliminated  from  the 
solution  by  fust  heating  the  latter  with  sufficient  sodium 
carbonato'to  precipitate  the  greater  part  of  this  impurity, 
and  then  with  that  necessary  to  precipitate  the  remainder. 

— W.  E.  P.  P. 

Sodium    bisulphite;     Process    of    making    solid .     II. 

Howard,  Boston,  Mass.     U.S.  Pat.  1.084,436,  Jan.  13, 

1914. 
SODIUM    bisulphite    solution    is    exactly    neutralised    with 
sodium  carbonate,  so  as  to  obtain  solid  sodium  sulphite 
-impended  in  a  solution  of  the  same;    by   the  action    of 


sulphur  dioxide,  both  the  suspended  and  the  dissolved 
sulphite  are  converted  into  bisulphite,  the  solid  bisulphite 
is  separated,  the  residual  liquor  is  neutralised,  and  the 
procedure  is  repeated. — O.  R. 

Sodium  fluoride  and  aluminium  fluoride  ;   Manufacture  of  a 

double  compound  of .     Humann  und  Teislor.     Fr. 

Pat.  461,181,  Aug.  7,  1913. 

The  double  compound,  6NaF,2Al,F9,  is  obtained  by  the 
interaction  of  3  mols.  of  sodium  silicofluoride  and  2  mols. 
of  alumina.  2-8  kilos,  of  sodium  silicofluoride  suspended 
in  1 — 1-5  litres  of  water  is  heated  to  40°  C.  and  1-6  kilos, 
of  aluminium  hydroxide  suspended  in  1-5  litres  of  water 
and  also  heated  to  40°  C,  is  added  with  vigorous  agitation. 
The  product,  although  it  contains  about  20  per  cent,  of 
silica,  is  readily  fusible  and  may  be  used  directly  as  a 
clouding  agent  for  enamels  and  opal  glass.  (Sec  also  Pr. 
Pat.  458,750  ;   this  J.,  1913,  1067.)— A.  S. 

Basic  insoluble  carbonates  [basic  magnesium  carbonate  and 
white  lead'];  Manufacture  of arid  of  their  trans- 
formation products.  Chem.  Fabr.  Rahnitz  Ges.  m.  b.  H. 
Fr.  Pat.  461,397,  Aug.  14,  1913.  Under  Int.  Conv., 
Aug.  15,  1912. 

Basic  carbonates,  especially  those  of  magnesium  and  lead, 
are  prepared  by  precipitating  a  solution  of  a  soluble  salt 
of  the  metal,  with  a  mixture  of  a  carbonate  and  a  soluble 
hydroxide.  More  or  less  voluminous  precipitates  are 
obtained  according  to  the  relative  proportions  of 
carbonate  and  hydroxide  used  and  the  temperature  of 
precipitation. — A.  S. 

Tartaric  acid  ;    Treatment  of  materials  containing  ■ -for 

the  extraction  of  calcium  and  potassium  tartrates.  T. 
Gladysz.     Fr.  Pat,  461,901,  Nov.  8,  1912. 

Wine  lees  from  which  calcium  and  potassium  tartrates 
cannot  readily  be  extracted  ("gummy  lees")  are  first 
heated  in  suitable  vessels  and  subjected  to  the  action  of 
almost  anhydrous  hydrochloric  acid  gas  at  about  130°  C. 
This  treatment  greatly  facilitates  the  subsequent 
extraction  of  the  tartrates. — J.  H.  L. 

Chlorate     solutions  ;       Process     for     activating .     K. 

Hofmann.     Ger.   Pat,   267,906,   Nov.   20,   1912. 

Osmium  or  a  compound  of  the  same,  especially  osmium 
tetroxide,  is  added  to  a  neutral  or  acid  solution  of  the 
chlorate.     (See  also  this  J.,  1913,  46,  697,  977.)— A.  S. 

Cyanogen  or  hydrogen  cyanide  ;  Production  of  gases  con- 
taining   from    gaseous    mixtures    containing    carbon. 

hydrogen,  and  nitrogen,  in  the  electric  arc.  Konsortium 
fur  Elektrochemische  Industrie  Ges.  m.  b.  H.  Ger. 
Pat,  268,277,  July  1,  1911.  Addition  to  Ger.  Pat. 
263,692  (this  J.,  1913,  1067). 

The  yield  is  increased  by  introducing  into  the  arc  the 
vapours  of  metals  or  metallic  compounds  (e.g.  copper 
or  iron  or  their  salts),  capable  of  exercising  a  favourable- 
catalytic  effect  on  the  reaction. — A.  S. 

Hydrogen     peroxide  ;      Process     of     producing .    A 

Pietzsch  and  G.  Adolph,  Hoellriegelskreuth,  Germany 
■    U.S.  Pat.  1,083,888,  Jan.  6,  1914. 
A  mixture  of  a  persulphate  and  sulphuric  acid  is  subject" 
to  the  action  of  steam,  with  the  formation  of  hydrogf 
peroxide  vapour. — O.  R. 

Graphitising    carbon  ;     Apparatus    for .     P.    L.    'J 

Heroult,    New    York,    Assignor    to   Electrode    Co.    « 
America,    Niagara     Falls,    N.Y.     U.S    Pat.    1,084,27 
Jan.  13,  1914. 
A  vertical,  tubular  graphitising  chamber  is  construct! 
of  a  series  of  horizontal,  removable,  brickwork  rings,  - 
that  the  height  of  the  chamber  can  be  regulated  at  wi 
Electrodes  are  disposed  at  the  top  and  near  the 
of  the  chamber,  and  the  latter  is  surmounted  by  a  tubal 
heating  chamber,  the  lower  end  of  which  forms  a  din 
extension  of  the  graphitising  chamber,  the  gases  from  t 
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latter  \\\n-   | « - •  —  j 1 1 -_^  through   iln    in. i       >i    materia!   di 
Bonding  from  the  heating  to  the  graphitising  chamber. 

ii   i: 

«f  manganesi    and  "f  iron  and  manganesi  :    '  •■    oj 
natural       -in  contact  processes  [e.g.,  for  tin  production 
\      Messerschmitt.     Fr.     I'm.    161,480 
19,  1913.     I'm  I.  r  Int.  (,.,,,.  Jan.  10,  1913. 

mi  mivs  of  manganese  or  of  manganese  and  iron  are 
nard  as  contact  materials  for  the  production  "I  hydri 
BJ  the  alternate  action  thereon  of  reducing  gases  and 
ii.  Ii  is  staled  that  hydrogen  i-  obtained  in  good 
yields  at  700  800  C.  about  200  ('.  lower  t Kan  Ihi 
temperatures  required  when  xpong)  iron  in  used  aa  contai  I 
material.     A.  S. 

Htdii'ui'i  agents ;    Manufacturi  oj  statilt from  rapidly 

ting  substances,  Mich  'is  mdittm,  potassium,  cal 
phosphorus,    mill    tin    like.     I'.    Goldstein.     Ger.     Pat. 
B67,   Dec.   24.   1912. 

F.vsn.v  oxidisable  substances, such  ss  those  mentioned  in 
the  title,  arc  incorporated  with  porous  materials.  Metallic 
sodium,  for  example,  in  long  filaments,  is  incorporated 
with  kieeelguhr  and  heated  to  about  100  C.  with 
exclusion  of  air  or  in  an  atmosphere  "I  nitrogen.  The 
product,  it  is  stated,  is  not  affected  by  exposure  to  air. 
Metallic  mm, lis  which  are  to  In-  reduced,  or  metals  to  be 
ed  from  oxidation,  may  also  In-  incorporated  with 
the  porous  material.     A.  s. 

XHrousgases  or  vapours  .   Proa  -.  for  tin  absorption  of . 

V    P.  Scblocsing,  Paris.      Eng    Pat.  22.119.  Oct.  1,  1913. 
Under  Int.  Conv.,  Oct.  2.  1012. 

Pat.  160.328  oi  1912:  this  .1  .  1914,  23.— T.  I'.  B. 

acid :    Process   /■.,-  concentrating  .. ,  H. 

Pauling.     Fr.  Pat.  461.320.  Aug.  11,  1913.     Under  Int. 
'..in..  Aug.  24.   1912. 

-   Pat.  1.074,287 of  1913:  this.T.,1913.1009.-  T.  F.  B. 


s'u/pfciinV    acid:     Process    f<>c    concentrating by    pre- 

»ary  and  final  concentrations.     A.  Zanner.      Fr.  Pat. 
-     16,   Aug.   30.   1913.     Under   Int.   Conv.,   Aug.   30, 
1912. 

Pat.  260,655  of  1912  :  this  J..  1913.  751.— T.  F.  B. 

Hydrogen  ;  Process  for  producing .       Badifchc   Anilin 

Soda   Fabrik.     Fr.    Pat.   461,021,   Aug.    4.    1913. 
Under  Int.  Conv.,  Sept.  7.  1912. 

2 l  1913:  tin-  J.,  1913,  1156.— T.  F.  B. 

producer  gas  and  simultaneously  manufaei  'ring  salt 
by  the  evaporation  of  brine.     Erg.  Pat.  2728.     Set  II.*. 

Preparing  metals  and  metal  oxides   ,i,  ,t   minutely  divided 
firm.     Eng.   Pat.  5212.     Set   X. 

Vlectrolytie  processes  and  apparatus,  particularly  applicable 
>■■  Ik-  production  »f  alkali  compounds.  Eng.  Pat.  1935. 
•       \1 


VIII.- GLASS;    CERAMICS. 

a-«  colouring  ng,  nt   in    soda-lime   silicate   gh 
1'.    Fenaroli.     Chem.-Zeit.,    UH4.  38,    177—180. 

shown   previously  (this  J.,   1912,   1033)  that   in 

icstnut-brown   selenium    glasses    the   colour   is    due    to 

lull's.     Ultramicroscopic    examination    lias     now 

own  that  in  pink  glasses,  which  always  contain  some 

the  colour  i-  due  to  elementary  colloidal  selenium. 

lour   is   affected   by  a    more    protracted   cooling, 

Wuli   causes   some   opacity   through    the   formation   of 

i  and  selt-ni.li  s ;  opalescent   Felenium  glasses  ore 

•dueed  in  this   way.     Red  colloidal  selenium  paiticlcs 


have  i  magnitude  loan  than  10  u/i.     The  i  ■ 
baa   the  same  propt  rtii     a     othi  i     i  Ii  nium    ola.       I 
la    •  -    exhibit    groat    analogy   to    b  im    ulti  i 

in. nine.     The  absorption  spectrum  "l   colloidal    olenium 

solutions    vanes    from    red    to    yell"'.,    according    to    ill. 
of   the   siili  ini. thus.       II.  II.  S. 

.  I, in, i  chii,:    '/'.  ii, i„  rutin,   "I  which  1 1,,   combined  ir  ii. 

is  expelled.     W.  Thomson.     J.  Soc.  Dyers  and  Col 

1914,  30.  4.".     10. 

Ouiiin  mi    i  Inn  i  claj    •  ontain     iu  ualrj    about    10  to    10 
per  cent.  H,0  which  can  be  expelled  al  steam-oven 
perature  (about   Hit    C).     On  heating  to redni    safurthei 
loss  lakes  place  of  about    12  per  cent,  on  (he  dry  • 
this  water  ia  held  very  tenaciously  for  none  ..f  it  i-  given 
up  during  an   hour's  heating  at  660    F.   (293   C.)      Phi 
character  of  the  substance  is  entirely  changed  bj  I  hi 
of  tins  combined  water.     .1.  B. 

1'lll.M. 

Manufacture  of  a  doubU  compound  oj  sodium  ftuoridi  unit 
aluminium  fluoride.     Fr.  Pat.  161,181.     8e<  \ll. 


IX.     BUILDING  MATERIALS. 

Portland  cennnt  :   Plant  nnd  method  of  manufacture  of 

ut  I. mi,  8b >i,i  Island.     F.  X.  Rhodes.  Trans.  Anstralasiai 
fast.  Min.  Eng.,  1812,  16,  275—287. 

Thb  cement  rock  of  Limestone  Island,  New  Zealand, 
requires  only  the  addition  of  a  certain  amount  of  liitli 
carbonate  limestone  to  yield  a  mixture  with  .i  composition 
suitable  for  making  Portland  cement.  The  ran  materials 
an-  ciushed,  dried  in  a  rotary  dryer,  ground,  and  pa 
through  the  kilns,  the  .linker  being  burnt  fairly  hard. 
The  hot  .linker  is  quenched  by  a  stream  of  water,  mixed 
with  1  per  cent,  of  gypsum,  and  mixture  ground. — T.  St. 

Pate 

Bituminous    compositions    [for    roads],     .1.     J.     Ingham, 
Bradford.     Eng.  Pat.  1458.  March  18,  1913. 

Bitumen  sheeting,  i.e.,  canvas  coated  with  bitumen,  is 
interposed  between  two  layers  of  a  composition  formed 
by  boiling  together  4  parts  of  pitch,  1  part  of  creosote  oil, 
14  parts  oi  sand,  7  parts  of  Trinidad  bitumen,  and  7  parts 

oi   p.trol  pitch. — ().  B. 

Slime  and  the  like   [Portland  cement  slurry];    Process  of 

separating     and     purifying .      M.      Kohn.      Briinn, 

Austria.  Eng.  Pat.  8129,  April  7.  1913. 
Thick  mud.  especially  cement  slurry,  containing  la 
and  rough  partelis.  is  passed  into  a  closed  reservoir, 
from  which  it  is  forced  by  means  ,,)  compressed  air  through 
an  inclined  sieve  into  an  outlet  pi|H-  or  reservoir,  th- 
compressed  air  also  serving  to  remove  the  residue  remaining 
in  the  first  reservoir  by  way  of  a  second  pii>e.-  0.  R. 

Lumber;   Process  of  treating .     [Tinting  wood.]    P.  T. 

Gilliam,  X.«  York.  U.S.  Pat.  1,084,266,  Jan.  13,  191 1. 
A  pinkish  colour  is  imparted  to  the  sap  wood  of  the 
sweet  gum  tree  by  subjecting  the  wood  in  a  dosed  chamber 
to  the  action  of  steam  at  about  loo  I  .  until  the  sap  is 
substantially  removed,  and  continuing  the  treatment 
in  the  presence  of  the  exuded  sap  and  of  iron,  until  the 
obtained. — O.  R. 


X.-  METALS;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

■■•Id.      C.  K.  Leith.      Tin.. 

Suppl..    Fell.    4.    1913. 

The   annual   output   of  iron  ore  in  the  chief   producing 
countries  during  the  latest  period  (average  of  1909,  1910. 
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and  1911)  for  which  figures  are  available  was  :  Unit?d 
States,  50  million  tons  ;  Germany,  27  ;  United  Kingdom, 
15;  France,  14;  Spain,  8,  and  Sweden  5  million  tons. 
Continued  heavy  pioduction  may  be  expected  of  the  Lake 
Superior  ores,  the  ore?  of  the  Franco-German  boundary, 
the  Bilbao  ores  of  Spain,  the  Cleveland  ores  of  England, 
and  the  high-grade  magnetites  of  N.  Sweden ;  whilst 
increasing  quantities  oi  ores  may  be  expected  from  Sweden 
and  Cuba,  and  the  use  of  Clinton  haematites  and  Adirondack 
magnetites  in  the  United  States  will  also  probably  increase. 
In  the  near  future  there  will  probably  become  available 
the  Brazilian  high-grade  haematites,  Chilean  ores,  and  ore 
deposits  of  Western  United  States,  Western  Canada, 
India,  and  China. — A.  S. 

Steel    refining;     Metallurgy    of in    an    acid    electric 

furnace.     A.  Miiller.     Stahl  u.  Eisen,  1914,  34,  89—95. 

The  most  important  reaction  is  the  passage  of  silicon  into 
the  steel  from  the  lining  and  the  silica-rich  slag.  This 
silicon  has  a  considerable  deoxidising  action,  and  makes 
additions  for  deoxidising  purposes  unnecessary.  No  final 
desulphurisation  or  dephosphorisation  takes  place.  A 
certain  amount  of  desulphurisation  is  effected  probably 
by  the  formation  of  volatile  silicon  sulphide  at  the  arc 
temperature,  but  this  only  balances  the  sulphur  contained 
in  the  coke,  etc.  The  most  suitable  slags  contein  CaO 
about  15,  MgO  2  to  5,  MnO  10  to  15,  FeO  about  4,  and 
SiO.,  55  to  60  per  cent.  Whilst  the  working  of  an  acid 
electric  furnace  requires  care  and  experience,  the  author 
considers  that  where  suitable  material  is  available,  it  has 
the  advantages  over  the  basic  furnace,  for  the  production 
of  medium  quality  steel,  of  smaller  current  consumption 
through  a  shorter  refining  period,  a  saving  of  deoxidising 
additions,  cheaper  first  cost  and  upkeep  of  the  lining, 
and  cheaper  fluxes. — T.  St. 

[Gold  and  silver.]    Treatment  of  the  complex  East  Gippsland 
(Victoria)    ores.     K.    A.    Miekle.     Trans.    Australasian    J 
Inst.  Min.  Eng.,  1911,  15,  583—603. 
The   ore   contains   iron    pyrites,    mispickel,    pyrrhotine, 
blende  and  galena,  with  smaller  amounts  of  copper  pyrites, 
covellite,  stibnite  and  jamesonite — these  minerals  occurring    ' 
as  an  intimate  mixture  (totalling  about  40  per  cent.)  in    ' 
which    the    first    two    predominate — and     also     varying 
quantities    of    calcite,    magnesium    silicate    and    felspar  ; 
the  country  rock  is  a  greenish-coloured  schist,  which,  in 
the  neighbourhood  of  a  lode,  is  also  usually  impregnated 
with  fine-grained  sulphides.     The  ore,   containing  about 
27     dwt,     Au    and     20     dwt,    Ag    per    ton,     is     wct- 
stamped  and  passed  over  amalgamated  copper  plates  to    i 
cone  hydraulic  classifiers,  whence  the  sized  products  are 
transferred  to  different  Wilfley  tables  upon  each  of  which 
a  '"  strip  "  of  sulphides  is  obtained.     The  upper  part  of    i 
this  strip  (''galena  concentrate  ")  is  roasted  and  smelted 
separately,  the  remainder  ("  ordinary  concentrate  ")  being 
roasted  and  chlorinated  ;  the  sands  and  slimes  are  treated, 
separately,  by  cyaniding.     The  "ordinary  concentrate' 
contains   from   55   to    80   dwt.    Au   per  ton,  only  about 
85  per  cent,  of  which  is  extracted  by  the  present  method,    j 
Experiments  showed  that  the  gold  is  intimately  mixed 
with  the  sulphide  portion  of  the  ore,  much  of  it   bein"    ! 
exceedingly  fine  and  probably  not  "  free  "  even  after  fine 
grinding  ;  that  during  roasting,  some  of  the  gold  particles 
become  more  or  less  enclosed  by  reason  of  the  fritting 
which   occurs   and   thus   protected   from   attack   by   the 
chlorine  ;    and  that  by  mixing  the  raw,   with  an  equal 
weight   of  roasted,   concentrate   (previously   chlorinated) 
and  roasting  the  mixture,  a  product  is  obtained  which  is 
more  amenable  to  cyanide  or  chlorination  treatment  than 
the  ordinary  roasted  concentrate.     (In  a  large-scale  test 
the  residue  from  the  chlorination  of  the  formei  contained 
0  dwt.  Au  per  ton  and  that  from  the  latter  10 — 14  dwt.) 
In  the  cyanide  process,  the  best  results  were  obtained  by 
first  treating  the  raw  concentrate  with  the  solution,  then 
roasting  the  material  slowly  and  at  a  low  temperature. 
and  finally  treating  it  a  second  time  with  cyanide.     A 
higher  extraction,  however,  was  obtained  by  roasting  and 
chlorination  than  bv  anv  other  method  of  treatment  with 
sohents. — W.  E.  F.'P. 


Sulpho-telluride   gold   ore;    Boasting at   the   Kalgurli 

Gold  Mines,  Ltd.     F.  G.  Brinsden.     Trans.  Australasian 
Inst.  Min.  Eng.,  1911,  15,  71—90. 

A  description,  with  drawings,  of  plant  which  has  a  daily 
output  of  360  tons  is  given.  The  crushed  ore  is  roasted  in 
Simplex  Edwards  roasters,  and  on  being  discharged  is  con- 
veyed direct  to  the  agitators,  where  it  is  mixed  with 
cyanide  solution.  It  enters  the  agitators  at  about  454'  C. 
The  aim  in  roasting  is  to  obtain  a  product  having  the 
minimum  quantity  of  oxygen-absorbing  salts,  and  tests  are 
made  by  titrating  a  sodium  hydroxide  extract  of  the  roasted 
ore  with  -Y/100  iodine  solution.  The  roasting  enables 
an  average  extraction  of  slightly  over  94  per  cent,  of  the 
gold  to  be  maintained. — T.  St. 


;    [Gold  and  silver."]     Cyaniding;   Use.  of  lime  in .     A.M. 

Merton.     Mio.  and  Eng.  World,  1914,  40,  58. 

The  functions  of  lime  in  cyanidhv*  practice  and  its  use 
in  the  various  stages  of  the  ore  treatment  are  discussed. 
The  following  method  is  advocated  by  the  Mines  Trials 
Committee  of  S.  Africa  for  determining  "available"  lime 
in  the  commercial  product : — 50  grms.  of  crystallised  sugar 
and  800  e.c.  of  water  are  added  to  2  grms.  of  the  sample 
■  (GO-mesh).  the  mixture  is  shaken  thoroughly,  allowed  to 
stand  for  a  few  houis  with  occasional  shaking,  and  diluted 
to  1000  e.c.  50  or  100  e.c.  of  the  liquid  arc  withdrawn 
immediately  after  shaking  and  titrated  with  standard 
oxalic  acid  (22-5  grms.  per  litre:  1  c.e.  =001  grm.  CaO) 
using  phenolphthalein  as  indicator. — W.  E.  F.  P. 

Gold  and  silver  ;   Precipitation  of in  cyanide  solutions 

by  carbon.     R.   K.   Cowles.     Trans.   Australasian  Inst. 
Min.  Eng.,  1912,  16,  58—61. 

In  treating  tailings,  which  also  contained  half -burnt  coal, 
etc.,  from  power  plants,  by  fine  grinding  in  a  weak  cyanide 
solution  for  the  recovery  of  gold  and  silver,  it  was  found 
that  the  coal  caused  first  the  s?Iective  precipitation  of  the 
gold,  and  later  of  the  silver.  Experiments  showed  that 
ground  clinker,  half-burnt  coal,  and  charcoal  were  all 
effective,  but  that  unconsumed  coal-dust  had  no  action. 
The  action  appeared  to  be  more  rapid  with  fresh  carbon 
than  with  carbon  that  had  become  saturated  with  water. 
The  trouble  was  overcome  by  passing  the  tailings  orcr 
vanners  to  remove  the  carbon. — T.  St. 

• 
Auriferous    and    argentiferous    copper;     The.    electrolytic 

refining  of at  Lilh$ow,  in  Xew  South  Wales.     G.  H. 

Blakemore.     Trans.  Australasian  Inst.  Min.  Eng.,  1911, 

15,  36—70. 
The  anodes  consist  of  blister  copper  containing  99-4  to 
99  6  per  cent.  C'u,  with  Au  from  2  to  4  oz.,  and  Ag  from 
15  to  20  oz.;  and  weigh  originally  200  lb.   iach.      The 
electrolyte  contains  approximately   12  per  cent,  of  free 
sulphuric   acid,  and   14  per  cent,   of  crystallised  copper 
sulphate  ;    the  temperature  is  maintained  at  about   12<i 
to      130°    F.      (48°— 54-5°    C.).,    and    the     solution    is 
agitated  by  jets  of  compressed  air  at  a  pressure  of  5  lb. 
per  sq.  in.     The  current  density  is  12  to  14  amps,  per 
sq.  ft.  of  cathode  surface,  and  the  space  between  the  face 
of  each  starting  sheet  and  the  anode  is  about  2|  in.     The 
electrolyte  flows  from  one  tank  to  another,  and  is  finally 
filtered  through  sand  and  returned  to  the  feeding  tank. 
As  it  gradually  becomes  richer  in  copper,  it  is  electrolysed 
from  time  to  time  in  special  tanks  with  insoluble  li 
anodes.     The  cathodes  obtained  are  melted  in  a  rever 
beratory  furnace  used  solely  for  this   purpose,  and  t h> 
molten  metal,  after  being  brought  to  "  pitch,"  is  ladkx 
into  ingots.     This  copper,  which  contains  about  99-95  pe 
cent.  Cu,  is  used  chiefly  for  wire  making.     The  mud  fron 
the  tanks  is  sifted,  washed,  heated  to  a  dull  red  heat,  am 
boiled  with  concentrated  sulphuric  acid.     The  Tcsidue  i 
then  washed,  dried,  and  fused  with  sodium  carbonate  u 
a   small   cupel   furnace    to   gold   bullion,   which  usuall. 
assys  about  12  to  16  per  cent.  An  and  82  to  86   per  een' 
Ag.     This  bullion  is  parted  electrolytically  in  an  elcctrolyt 
of  silver  nitrate  solution,  a  silver  plate  forming  the  cathod 
The  gold  is  caught  as  a  mud  in  calico  bags,  and  after  bein 
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In-  it  ii!  with  i  n  i  ii    ;.  id,  i>  [used,  giving  a  fineness  usually 

from  990  '••  998.     The  silver  is  removed  by  moi  inn  « Icn 

arms  from  the  cathodes  as  Fast  as  it  i<  deposited.  The 
knocked-off  crystals  an-  finally  collected  mi. I  fused,  the 
fineness  being  no!  I.  -    than  998. — T.  St. 


Copper-welding :  for .     W.    Schieber. 

Chem.-Zeit.,  1914,  38,  188. 
Tut:  two  pieces  of  copper,  placed  in  position,  are  heated 
at  the  appropriate  point  by  means  of  the  oxy-hydrogen 
blowpipe  until  the  requisite  degn  e  of  softening  is  attained. 
Complete  reduction  is  then  effected  in  a  Same  of  specially 
purified  hydrogen,  and  the  welding  is  accomplished  by 
hammering.  It  is  claimed  that  the  joint  is  invisible 
and  tlmt  the  area  of  juncture  is  homogeneous  in  every 
■my  witli  the  remainder  of  the  metal.— J.  K. 


Action  oj  sulphuric  acid  on .     J.  T.  Cundall. 

Chem.  Soc.  Trans.,   1914,  105.  00—63. 

Under  certain  conditions  Bulphurie  acid  which  has  be?n 
keting  on  copper,  when  poured  from  the  metal  into  water, 
yield-  a  reddish-brown  precipitate  of  metallic  copper, 
which  appears  to  be  produced  by  the  .decomposition  of 
Mprous  Biilphate.  The  original  acid  must  lie  below 
94  percent,  strength,  and  the  maximum  effect  is  given  by 
r  cent.  acid.  If  (he  same  acid  liquid  is  heated  it 
deposits  either  cuprous  or  cupric  sulphide,  according 
tn  the  degree  "f  heating;  and  these  deposits  redissolve 
with  evolution  of  sulphur  dioxide  on  heating  still  further. 
Cuprous  sulphate  is 'thus  regarded  as  the  primary  product 
of  the  reaction  : — 

(a)  SCu~4H,SO,=3Cu.,S04  +  Cu.S  +  4H.O, 
-'rI;SO,=Cu,SO,-2Hj6+SO.. 

Equation  (<i)  probably  represents  a  low-temperature 
reaction.  The  formation  of  the  .secondary  products  is 
represented  as  below  : — ■ 

(c)  .51  u  >o,     4H.SO,  =  Cu.S+8CuS01  +  4H20, 

(d)  Cii.s     2H  so"4  =  CuS+CuSO,  +  2H.O+SO„ 
{«)  CuS+4H.S04=CuSO,+4SO.+4H,0. 

See  also  Pickering  (Chem.  Soc.  Trans.,  1878,  33, 112).— J.  R. 


Mixed   tulphides  [of  lead  and  zinc] ;    Treatment  of 

by  the   "  lioricood  "    process.     E.    J.    Horwood.     Trans, 
dasian    Tnst.    Min.    Eng.,    1912.    16,    228—241. 

strates    containing   sulphides   of   lead   and    zinc, 

with  possibly  the  sulphides  of  iron  and  copper,  are  roasted 

for  a  short  time  at  300°  to  400°  C.     The  particles  of  lead 

sulphide  thus  become  coated   with  a   layer  of  sulphate, 

whilst  the  zinc  sulphide  is  unaffected,  and  the  two  may 

rated  bv  an  acid  oil  flotation  (see  also  this  J., 

.-'.  ..nd  1911,342).    The  best  results  obtained  from 

in   complex   sulphides   were,     zinc    concentrates 

.  3-5  Pb  :   lead  residues  with    5-8  Zn,  200  Pb 

percent.     Silver  and  told  were  present.     The  former  could 

ly  recovered  in   the   leady   residues.      Details  are 

of  crushing,  roasting,  and  flotation,  as  carried   ou* 

in  an  experimental  plant. — T.  St. 


ion  of  irork-ed .     G.  TimofeefF. 

Rev.  Met.,  1914,  11,  127—132. 

The  structure  of  zinc  crushed  in  a  vice  becomes  homo- 

ceneous,  no  crystals  I  oin>_'  visible  under  very  high  niagnifi- 

The  hardii  ->s  increases  considerably.     Recrystal- 

takes  place  however  extremely  readily  on  anneal- 

metal.  and    in  time  at    the  ordinary  temperature. 

wth  of  the  crystals  is  more  rap'd  the  higher  the 

emperoture  of  annealing,  and  the  creator  the  deformation 

'■   has  undergone.     Under   slight   shock  the   targe 

rdividual  crystals  composing  east  zinc  become  striated, 

lis  efftc"    heinc  produced  eve-,   by  remoring  the  ingots 

rom   moulds,   if   special   care   is   not   taken.     The   best 


etching  reagent  for  zinc  motions,  of  many  tried  bj 
author,  is  that  of  a  few  drops  of  a  mixture  of  nitrio  acid  94 
and  chromic  acid  6  per  cent.,  t  >  100  o.o.  of  water.— T.  St. 


Aluminium  ;  Improving  At  properties  of .  [Alumini 

cobaitattoys.]    A.Nenbnrger.  Elektrochem.  Zeits.,  1914, 

20,  29'). 

Alloying  with  9 — 12  per  cent.  Co  improves  aluminium, 
but  it  is  still  deficient  in  mechanics.]  Btrength  owing  to 
the  coarse  crystalline  structure.  This  defect  can  bo 
overcome  by  addition  of  a  small  proportion  of  tungsten 
or  molybdenum,  yielding  alloys  having  a  tensile  bI  n  ngth 
three  times  that  of  pure  aluminium.  The  lie-'  result 
obtained  with  :  \V  (IS — 1-2  and  Co  8—10  per  .  ent.,  or  M  - 
0-6 — 1,  Co  9 — 10  percent.  The  forcing  and  rollin 
diminish  and  the  tensile  strength  increases  with  mcreasing 
content  of  tungsten  (or  molybdenum)  and  cobalt.  The 
alloys  containing  tungsten  are  somewhat  harder  than 
those  containing  molybdenum. — A.  S. 


Cerium  and  its  alloys;    Preparation  of .     II.  Moldcn- 

haner.     Chem.-Zeit.,   1914,  38,  147. 

CERIUM  fluoride  is  more  suitable  than  the  other  halides  i  r 
the  oxide  for  the  preparation  of  cerium  alloys  by  reduction. 
An  alloy  containing  per  cent,  about  80  Ce  and  12  Ca 
was  obtained  from  a  mixture  of  cerium  fluoride  and 
calcium  (10  per  cent,  more  of  the  latter  than  the  amount 
required  for  reduction).  The  yield  was  improved  by 
covering  the  compressed  mixture  with  a  layer  of 
calcium  fluoride  ;  a  ^hiss  tube,  passing  through  this  layer 
served  for  the  introduction  of  the  ignition  mixture 
and  magnesium  ribbon.  Alloys  of  Ce-Fe,  free  from 
calcium,  were  obtained  from  mixtures  of  cerium  fluoride, 
ferric  oxide,  and  calcium.  By  substituting  aluminium 
for  calcium  in  this  mixture,  a  60  per  cent,  yield  of  an  allov 
containinu  per  cent.  25-3  Ce,  62-5  Fe,  10-2  Al,  and  1-2  Si. 
was  obtained.  This  product  showed  similar  properties 
to  those  of  the  commercial  iron  alloys. — L.  E. 


Foundry  plant  and  machinery.     [Die-castings.]    J.   Horner. 
Engineering,   1914,  97,   144—145. 

Die-casting  or  casting  under  pressure  in  steel  moulds, 
is  adopted  for  making  intricate  parts  which  would  be 
expensive  to  cast  in  sand,  to  stamp  in  dies  or  to  machine. 
The  accuracy  of  castings  having  holes,  screw-threads, 
teeth,  etc.,  is  as  great  as  with  ordinary  machined  parts. 
Onlv  white-metal  allovs  are  suitable.  These  mav  contain 
Zn  50—80,  Sn  5—30,"  Cu  2—20,  Al  2—6,  and"Sb  1—5 
per  cent.  A  considerable  range  of  alloys  is  thus  available 
These  alloys  are  not  as  strong  as  bronze  or  cast  iron, 
but  parts  made  of  the  latter  can  be  cast  in.  In  the  following 
example.  Xos.  1  and  2  are  suitable  for  ordinary  work  in 
place  of  brass,  No.  3  is  harder  and  Xo.  4  harder  still. 


Xo.  1. 

Xo.  2. 

Xo.  3. 

Xo.  4. 

per  cent. 
73-75 

14  :;. 

5-25 
6  25 

per  cent. 
72-7 
19-0 

5-0 

1-0 

2-0 

0  3 

per  cent. 

73 -S 

12-0 

104 

3  4 

per  cent. 

46  2 

Tin 

Aluminium     .... 

Lead   

Antimony 

30-8 

20  4 

2-6 

Gas  furnaces  may  be  used  for  melting  the  metal,  the  pot 
bcina  covered  to  prevent  oxidation,  and  the  metal  forced 
through  a  tube  and  nozzle  into  the  moulds.  A  pressure 
of  80 — 120  lb.  per  sq.  in.  is  applied  by  means  of  a  hand- 
lever.— A.  T.  L. 


Combustion-analysis  by  means  of  tellurium  dioxide.  Glauser. 
See  XXIII. 
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Patents. 

Steel    or    iron:     Process    for    manufacturing .       G. 

Tischenko  and  H.  Paulson.  St.  Petersburg.     Eng.  Pat. 
27.147.  Nov.  26,   1012. 

Pure  gaseous  or  vaporised  hydrocarbons  are  passed, 
by  suction  or  pressure,  into  electrolytically-refined  iron 
until  the  metal  is  carburised  to  the  required  degree,  the 
operation  being  preferably  effected  in  a  closed,  electric 
furnace.— W.  E.  F.  P. 


[Iron    and    •'"/.]     Wire;     Annealing .     M.    Woods. 

Warrington.     Eng.  Pat.   10,215,  April  30,  1913. 

In  an  apparatus  of  the  kind  having  a  seal  of  sand  or  other 
powdery  material  at  one  or  both  ends,  provision  is  made 
whereby  the  sand,  etc.,  carried  away  from  the  seal  by  the 
moving  wire  is  collected  in  a  sealed  trap  and  conveyed 
back  to  its  original  position. — W.  E.  F.  P. 


8t".i  I  :   Method  of  treating .     A.  J.  Rossi,  Niagara  Falls. 

X.Y..   Assignor  to  The  Titanium   Alloy  Manufacturing 
Co.,  New  York.     U.S.  Pat.  1,084,036,  Jan.    13,  1914.' 

After  addition  of  sufficient  carbon  to  impart  the  required 
degree  of  hardness,  titanium  and  manganese  are  added 
to  prevent  undesirable  brittleness.  The  finished  steel 
contains  Ti  less  than  0-50  and  Mn  less  than  0-60  per 
cent.— W.  E.  F.  P. 


Steel;    Mr/hod  of  refining .     E.   Humbert.     Fr.  Pat 

461,459,  Aug.   18,  1913. 

The  refining  is  effected  in  two  stages;  in  the  second  s'age, 
slag  (containing  lime,  carbon,  silica  and  a  little  fluorspar) 
is  used,  and  when  the  metal  is  tapped,  the  whole 
or  a  part  of  this  slag  is  left  in  the  furnace.  Iron 
oxide  or  other  oxidising  agent  is  added  to  oxidise  the 
calcium  carbide  which  has  been  formed  and  the  heat 
of  this  reaction  serves  to  improve  the  fluidity  of  the 
slag.  The  steel  from  the  Bessemer  converter,  or  the  like, 
is  now  introduced  on  top  of  the  slag,  whereby  energetic 
dephosphorisation  is  effected  whilst  the  metal  is  descending 
through  thc>  molten  slag.  After  about  10  mins.  dephos- 
phorisation is  practically  complete  ;  the  slag  is  removed 
and  fresh  slag  introduced  for  the  second  stage  of  the 
refining. — A.  s. 


Steel  alloy  for  electric  dynamos.  W.  Rubel.  Fr.  Pat. 
461,704,  Aic.  22.  1913.  Under  Int.  Conv.,  Aug.  27. 
1912. 

The  alloy,  of  high  electric  resistance,  is  composed  of  iron 
and  metals  of  specific  gravity  less  than  iron,  such  as 
aluminium  and  magnesium. — B.  X. 


Iron,  fret  from  carbon;    Method  and  muni*  for   the  pro- 
duction  of direct   from   ores,   even    "/    a   refractory 

not,,,;..  K.     P.     t'ictet.     Fr.     Pat.     461,895,     Nov.     8, 
1912. 

A  blast  furnace  of  the  usual  type  working  with  hot  blast, 

is  provided  with  a   -i nil  lower  set   of  tuyeres,   through 

some  of  which  carbon  monoxide  is  supplied,  and  through 
the  others  air  enriched  with  oxygen.  The  carbon  supplii  d 
to  the  furnace  with  the  ore  is  regulated  either  to  be  only 
sufficient  just  to  reduce  the  iron  oxide,  or  to  give  the  iron 
a  desired  carbon  content.  The  mass  which  enters  the 
zone  between  the  two  sets  of  tuyeres  thus  contains  only  a 
predetermined  amount  of  carbon.  In  this  zone  the  iron 
and  the  slag  are  melted  by  the  heat  of  combustion  of  the 
carbon  monoxide  supplied  through  the  lower  set  of 
tuyeres,  the  proportions  of  carbon  monoxide  and  oxygen 
being  regulated  according  to  the  refractory  nature  of  the 
gangue.  The  molten  metal  and  slag  are  run  off  by  different 
apertures  from  the  crucible  situated  below  the  lower  set 
of  tuyeres.  The  iron  in  the  crucible  may  Ik-  further 
refined  by  blowing  air  through  it.  or  suitable  addition-. 


such  as  chromium,  vanadium,  nickel,  etc.,  may  be  made 
before  the  metal  is  run  off. — T.  St. 


j  Sh  ■  I.  |     .  I  rmour  plate.     Soc.  Anon,  des  Aeieries  et  Forges 
de  Firminy.     Fr.  Pat.  462,087,  Nov.  13,  1912. 

Tin:  steel  preferably  contains: — C  0-450  to  0-750,  Mn 
under  0-700.  ("r  1-60  to  2-80,  Ni  2  to  4  per  cent.  There 
may  be  also  less  than  2-5  per  cent.  Mo.  \V  and  V.  After 
forging,  the  plate  is  heated  to 
quenched;  heated  to  550" — (i7."i  C. 
heated  so  that  the  temperature  falls  uniformly  from  about 
850  I',  al  the  face,  to  below  700  ( '.  at  tile  back,  and 
quenched;  reheated  to  below  500°  ('.  The  face  may  be 
very  superficially  hardened  by  covering  it  with  potassium 
ferrocyanide  during  the  heating  operations. — T.  St. 


"5°— 900°  ('..     and 
and     quenched ; 


[Steel.]     Armour  plate  ;    Face-hardened .     Soc.  Anon. 

des  Aeieries  et  Forges  de  Firminv.     Fr.  Pat.  462.201, 
Nov.   10.  1912. 

The  steel  employed  contains  :— ('  0-150  to  0-250,  Cr  0-900 
to  2-500,  Xi  4-50'to  0-5(1.  Mn  under  0-000  per  cent.  All  or 
part  of  the  chromium  may  lie  replaced  by  tungsten, 
molybdenum,  and  vanadium.  Hardening  of  the  face  to  a 
depth  of  more  than  15  mm.  is  brought  about  during  the 
heat  treatment  by  means  of  potassium  ferrocyanide.  On 
heating  the  plate  before  the  last  quenching,  the  back  of 
the  plate  is  heated  to  a  slightly  lower  temperature  than 
the  face.  As  a  final  operation  the  plate  may  be  reheated 
;   to  a  temperature  below  500°  C. — T.  St. 

Terro-chromium  and  purr  chromium  :    Electrometalhirgicnl 

manufacture  of and  other  metals,  from  metallurgical 

slags  free  from   iron.     C.  A.   Keller.     Fr.   Pat.  461,098 
Oct.  21.  1912. 

Ferro-chromitjm  or  ferro  -manganese  alloys  are  produced 
by  keeping  the  amount  of  reducing  agent  at  a  low  amount, 
so  that  an  oxidising  slag  is  obtained  in  which  iron  is 
practically  absent,  and  a  slag  rich  in  chromium  or  man 
ganese  oxide  is  formed.  By  the  reduction  of  these  slags, 
the  pure  metals  may  be  obtained,  or  by  the  addition  of  the 
slags  to  the  original  ore,  alloys  rich  in  chromium  or  man- 
ganese may  be  produced. — B.  N. 

Ores;     Treatment    of .     Minerals    Separation,    Ltd. 

London.     From  A.  H.  Higgins,  New  York.     Eng.  Pat 
27,323,  Nov.  27,   1912. 

The  recovery  of  metalliferous  material  from  ores  is  effect? 
partly  by  froth-flotation  and  partly  by  treatment  wit 
solvents.  The  two  processes  are  applied  successively  i 
simultaneously,  the  solvent,  in  the  latter  case,  being  tl> 
medium  in  which  the  mineral-bearing  froth  is  produce" 
In  either  case  the  ore  or  concentrate  may  be  roasted  i 
otherwise  treated  to  render  any  desired  portion  soluW 
In  the  application  of  the  process  to  lead-bearing  ore 
lead-zinc  sulphides)  claim  is  made  for  the  use  of  fen 
chloride  (in  hot  solution)  for  dissolving  the  lead  CO 
stituents. — W.  E.  F.  P. 

Ore    concentration    [froth-flotation];     Apparatus  for  — 
W.  Broadbridge  and  A.  C.  Howard.  Assignors  to  Mini  I 
Separation,  Ltd..  London.     U.S.  Pat.  1,084.190. .Ian. 
1914. 
A   SERIES  of  agitating-   and  aerating-vessels   am 
sections    and   operated    in    conjunction   with   a   series 
spitzkasten.       Each    agitation    section    has    a    high  I' 
outlet     (provided    with    pulp-directing    baffles)     to     ■ 
adjacent   spitzkasten  :    and  each  of  the  latter  a  low-li 
outlet  to  the  tirst  aaitating-vessel  of  the  next  section. 

— W.  E.  F.  I 


Tungsten;     Manufactun    of .     C.    Gladitz,    torn 

Eng.    Pat.    27.859,    Dee.    3.    1912. 

Claim  is  made  for  a  "  fluffy  "  variety  of  tungsten  pier 
as  follows  : — Tungsti  n  ore',  freed  from  sulphur,  arsenic. 
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bj  roasting,  is  tinel}  ground  and  "dissolved  in  a  known 

manner  in  ammonia."     The  solution  ol  ammonium  lung 

■   is   filtered   and  sufficient    di  tilled   water  added   to 

reduce  the  up.  gr.  to  between    1-06  and   1-03  (preferably 

1-06),  after  which  the  liquid  in  allowed  t"  II"".  from  B 

oapillaryburette.al  the  rate  ol  1000  c.c.  in  780    900  (pre 

brably   sum  seconds,   into   twice   its   volume  "I    boiling 

hydrochloric  unci  (8-7    B.,  sp.  gr,    1-065),  which  is  kept 

ited  by  means  "f  superheated  steam.     The  lungs  I   n 

tnoxide  to  produced  (which  is  stated  to  be  flaky  and  free 

[nun  colloidal  and  granular  forms)  is  dried,  Biftcd  through 

a  linr  sieve  and  reduced,  by  means  of  hydrogen,  in  nickel 

trays  which  arc  propelled  through  a  long  nickel  tuba  Bub 

ed  i"  a   progressively  increasing  temperature  (20°  to 

s.'iO  C. )  for  nlsnit  :i  in.  i if  its  length  and  not  heated  for  the 

remaining  -  m.  ;   the  arrangement  is  such  that  the  charge 

attains  its  maximum  temperature  in  about  4.1  hours  anil 

during  about  .'!  hours,  a  sudden  fall  in  temperature 

occurring    immediately    after    the    maximum    1ms    been 

■I.— VV.  E.  F.  r. 


Tungsten  ;  Process  for  fusing  .     Siemens  Brothel    and 

Co.,  Ltd..  London.     From  Siemens  und   llalsh'    A.-G., 
Berlin.     Eng.  Pat.  10.369,  May  2,  1!)13. 

I'm  metal  is  fused  in  an  atmnsphi  re  of  inert  i;as  in  an 
electric  arc  furnace  the  crucible  of  which  is  lined  with 
compressed  powdered  tungsten,  the  molten  metal  forming 
ihe  anode.  The  tendency  of  tungsten  i"  form  bubbles  is 
prevented  bv  the  addition  of  about  1-7  per  cent,  of  thorium 
-W.  R.  S. 


iltlnllir  sheets  :    Process  of  <iml  means  for  galvanising  or 

touting .     H.     Folland,    T.     A.     Morris,     and    W. 

Griffiths,  Glanauininn,  Carmarthen,     Eng.   Pat.  29,801, 
Dec.  27,  1912. 

I'm:  (thin)  metal  shed  is  passed,  al  our  operation  and  in 
h,  through  a  flux,  any  desired  metal,  and  molten 
■uw,  in  succession  :  the  flux  and  the  zinc  arc  floated  upon 
ncd  metal  "  al  opposite  ends  of  Ihr  hath  and  are 
retained  n  position  by  partitions  extending  from  the  upper 
pattof  the  apparatus  to  different  levels  in  Ihr  hath.  (Re- 
[enooe  is  directed  to  Eng.  Pats.  7332  of  1892,  2509  of 
1903  and  JOtts  of  1910;    this  J.,  1893,  300 ;    1910,  1392). 

— \V.  E.  F.  P. 


Mmnganese-brass,    manganese-bronze,    and   similar   alloys; 

M miufncUirr  of .     F.  Heusler,  Di  lien  burg,  Germany, 

and  The  British  Mining  and  Metal  Co.,  Ltd.,  London. 
Eng.  Pat.  1092,  Jan.  14,  1913. 
I'hk  manganese  is  added  in  the  form  of  a  Mii-AI-l'u  alloy 
iMn  16 — 30,  Al  5 — IS  per  cent.),  which  is  incorporated 
with  the  copper  before  the  addition  of  the  zinc. — W.  R.  S. 


and    metal    oxides:     Process    for    preparing , 

in  a  minutely  di,  idedstalt .     H.  Kast,  Beilin.     Eng.  Pat. 
•'•212.  Mar.h   I.   1913.     Addition  to  Eng    Pat.    19,006, 
19,    1912   (see  Ger.    Pats.   256,962  and   263,648; 
■  J.,  1913,  426,  1011). 

i'l.um  is  made  for  the  employment  of  metallic  salts  of 
aromatic  nitro-carboxylic  acids,  in  place  of  those  of  nitro- 
pbenole  originally  specified  :  and  for  the  admixture. 
with  either,  of  a  volatile,  inorganic  salt  [e.g.  of  ammonium) 
to  modify  the  fierceness  of  the  combustion.— \V.  E.  F.  P. 


-.     G.   P.   M.   Lee  and 
Pat.     13.747    of     1012. 


Electroplating  :  Apparatus  for  — 
W  A.  Brotr.e.  London.  Ene. 
date  of  appl.,  Jan.  13,  1913. 

The  conveyor,  for  transporting  the  materia]  by  mean-  ol 
■roasrods,  is  arranged  to  run  on  opposite  sides  of  thi 

md  an  inclined  supplementary  conveyor  is  provided  for 
runsportation  of  mateiial  from  one  vat  to  another,  this 
Uter    conveyor,    operated    by    insulated    chain    wheels, 


i"  ip  made  to  tra\  I  fastor  than  tho  former.  The- supple. 
mi  ii  i  j  oonvoyor  hat  oarrioi  furnished  with  di  iplaceable 
Btops  to  a Mo«  i  la  carriers  to  pick  up  the  cross  rods,  the 
stop   then  resuming  s  normal  position  and  keeping  the 

■  ro      rod    in   plai  b,     The  la.lt n  iod  on  i  he  main 

voyorbj  bracket    or  cradles.     The  vat  is  provided  with 

*   itating,  heating  and  filtering  meant d  an  arrangement 

for  imparting  partial  pi irj    motion  to  the 

work.  Several  rows  oi  anode-  maj  be  employed,  with 
means  for  applying  a  higher  voltage  to  the  first  than  to  the 
remainder  of  a  set.     B.  \. 


Copper;    Process  of  electrolytic  prod  N.  V. 

Hybinette,  Christiania,   Norway.     U.S.   Pat.  1,084,160, 
Jan.  13,  191  I 

T' 1 1 k  metal  is  deposited  from  a  solution  containing  both 
coppet  and  iron  salts,  bj  adding  hi  electrolyte  containing 
large  quantities  of  ferric  -alts  to  the  cathode  compart- 
ment of  an  electrolytic  cell  and  circulating  the  solution 
through  a   filter  from    oathode  to    anode. — \V.   K.   K.  P. 


Copper;   Process  for  welding .     H.Suzuki.     Pr.  Pat. 

Uil.68S.Aug.  21.  1913.      Under  Int.  Con  v.,  I'Vh.  15,  1913. 

THE  Surfaces  to  DC  welded  are  cleaned,  polished  and  plan  .1 
ill    contact,    and    then    placed,    with    or    without    an    anti- 

oxidising  material,  such  a-  ammonium  carbonate  < n 
chloride,  on  a  layer  of  wood  charcoal  in  a  closed  vessel, 
which  is  healed  externally.  When  they  have-  reached 
the  desired  temperature,  the  pieces  are  withdrawn  and 
hammered  oi  lulled  in  the  usual  way. — A.  S. 


Copper  and  nickel ;  Process  for  soldering  — .  Autogen- 
werk  Sirius  Ges.  m.  b.  H.  Fr.  Pat.  461,942,  Aug.  27, 
1913.  Under  Int.  Conv.,  Sept.  2s.  1912. 
In  joining  together  pieces,  especially  wires,  of  copper  or 
nickel,  the  metal  wire  used  to  facilitate  the  soldering, 
contains  besides  the  phosphorus  usually  employed,  al  o 
up  to  5  per  i  ent.  of  silver,  cadmium,  or  bismuth,  or  mixtures 

of  these  metals.  —  A.  S. 


Qtbs  ;  Process  for  treating .     C.J.  Best,  Oakland,  Cal. 

U.S.  Pat.   1,084,600,  Jan.  20,  1914. 

I'm.  finely  subdivided  ore  is  treated  with  a  "  preparing 
solution  "  containing  potassium  nitrate,  nitric  acid, 
potassium  permanganate,  common  salt,  and  sulphuric  acid  : 
it  is  then  roasted,  and  leached  successively  with  solutions 
of  :  common  salt,  sulphuric  acid,  and  manganese  peroxide  ; 
or  potassium  nitrate,  -al  ammoniac  (ammonium  chloride), 
nitric  acid,  common  salt,  and  sulphuric'  acid. — W.  B.  S. 

Furnace  for  refining  metals.     E.  C.  Wills.  Frederick,  Md. 

U.S.  Pat.  1,084,991,  Jan.  20.  1914. 
A  HORIZONTAL  rotatahlc  cylinder  (resembling  a  copper 
converter),  provided  al  each  end  with  an  oil  jet  and  an 
adjacent  tin  ■  :  each  flue  has  an  air  inlet  and  can  be  used 
for  injecting  blast  or  drawing  off  the'  products  of  com- 
bustion.—W.  B.  S. 

Zim   '    Method  of  preventing  tht  formation  of  "  zinc  p 

during  th    condensation  oj .     J.  1!-  M.   E.   Vuigner. 

IV   Pat,  461,893,  N  iv.  8,  I '.'12. 
To  free  zinc  vapoursfrom  oxygen  and  so  prevent  the  forma- 
tion   of    "zinc    powder.'    lumps    ol    calcium   carbide    or 
carborundum  are  placed  either  in  the  condensers,  or  in  a 
chamber  between  the  furnace  and  the  condenseis.— T.  St. 

Zim  ;  Mamfm  ■     H.Specketer.     Fr.  Pat 

161,905,   Aug.   26,    1913.     Under  Int.  Conv.,  Sept.    ,. 
1912. 
IltPtmiTTBS  in  the  ore  aic  separated  before  the  zinc  itself 
1    is  liberated.     By  gradually  heating  the  ore  mixed  with 
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red  icing  agents  in  a  suitable  furnace,  such  as  a  votary 
furnace,  cadmium  and  lead  are  volatilised  between  950° 
and  1000°  0..  and  when,  at  about  1050°  C,  zinc  begins  to 
volatilise,  the  charge  is  transferred  to  the  zinc  furnace 
proper.  Zinciferous  material  containing  zinc  chloride  may 
be  leached  with  water,  or  the  zinc  chloride,  with  other 
volatile  chlorides,  may  be  volatilised  by  a  preliminary 
heating.  In  this  case  the  condensed  zinc  chloride  is 
dissolved  in  water  and  the  zinc  precipitated  as  hvdroxide. 

— T.  St. 


Metals;    Method  for  the  extraction  of  useful contained 

in  metallurgical  slags.     J.  B.  M.  E.  Vuigncr.     Fr.  Pat. 
462,194,  Nov.   15,   1912. 

The  molten  slags  are  subjected  to  the  action  of  reducing 
agents  formed  at  temperatures  much  higher  than  those 
possessed  by  the  slags  on  their  discharge  from  furnaces. 
Reducing  agents  of  special  value  are  ferrosilicon  and 
calcium  carbide.  Slags  containing  copper  or  nickel  are 
treated,  as  they  leave  the  furnace,  with  ferrosilicon  and 
sulphur  (free  or  combined)  in  order  to  form  a  matte. 
Slags  containing  zinc  are  stirred  with  ferrosilicon  under  a 
layer  of  carbon.  Poor  or  complex  ores  of  zinc  may  be 
similarly  treated  after  being  brought  into  a  state  of  fusion. 
The  reducing  agent  may  also  be  formed  in  situ  by  running 
the  molten  slag  into  an  electric  furnace,  and  adding  carbon 
and,  if  desired,  a  little  lime. — T.  St. 


Condensation  of  vapours  of  volatile   metals,    especially  of 

zinc  vapour  ;  Process  and  apparatus  for  the .  F.  C.  W. 

Timm,  Hamburg,  Germanv.     Ens.  Pat.  1701,  Jan.  21, 
1913.     Under  Int.  Conv.,  Feb.  20,  1912. 

See  Ft.  Pat.  454,495  of  1913  ;  this.!.,  1913,  871.— T.  F.  B. 


Tunnel  kilns  or  furnaces  for  tempering,  cementation,  and  like 
processes.  G.  Richter,  Stettin,  Germanv.  Eng.  Pat 
11,632,  May  19,  1913.     Under  Int.  Conv.,'Feb.  25,  1913. 

SEEGer.  Pat.  265,761  of  1913  ;  this  J.,  1913,  1161.— T.F.B. 

Alloys  resistant  to  the  action  of  concentrated  acids  ;   Process 

for    making ■.     W.     and     R.     Borchers.     Fr.     Pat 

461,242,  Aug.  9,  1913. 

See  Ger.  Pats.  265,076  and  265,328  of  1913  ;  this  J.,  1913 
1160.— T.  F.  B. 


Ores  ;  Process  for  reducing to  metals.     J.  A.  McLartv 

Fr.  Pat.  461,399,  Aug.  14,  1913. 

See  U.S.  Pat.  1,079,788  of  1913  ;  this  J.,  1914,  31.— T.F.B 


Eleetroplatiny  apparatus.     G.  P.  M.  Lee  and  W.  A.  Bram* 

Fr.  Pat.  461,565,  July  12,  1913. 
See  Eng.  Pat.  13,746  of  1912  ;  this  J.,  1913,  831.— T.F.B. 

Filler  [for  slimes].     U.S.  Pat.  1,084,383.     See  I. 

Yam  um  dm  in  fillers  for  the  concentration  of  precious  metals 
and  other  applications.     Fr.  Pat.  461,346.     See  I. 


XI.— ELECTRO-CHEMISTRY. 


Electrolytic  chlorine  at   Mount   Morgan,   Queensland. 
Faur.     Sec  VII. 


Du 


Electrolytic  reduction  of  carbon  dioxide  and  monoxide  dis- 
solved under  pressure,     Fischer  and  Prziza.     See  VII. 


Patents. 

Alkali   compounds  ;    Electrolytic  processes  and  apparatus, 

particularly    applicable    to    the    production    of .     C. 

White,    London.     Eng.    Pat.    1935,    Jan.    23,    1913. 

The  process  is  applicable  to  the  electrolysis  of  sodium 
or  potassium  chloride  or  nitrate  in  non-diaphragm  cells. 
in  which  the  anode  tubes  each  dip  into  a  pocket  or  well 
in  the  cell,  the  pockets  being  preferably  formed  of  or  lined 
with  non-conducting  material.  Heat  is  applied  locally 
by  means  of  heating  coils  to  portions  of  the  electrolyte 
near  to  the  anodes,  and  this  part  of  the  electrolyte  is  kept 
above  the  level  of  the  electrolyte  in  the  cell  by  the  action 
of  an  exhaust  pump.  The  portion  of  the  electrolyte 
below  the  anodes  may  be  cooled  by  cold  liquid  flowing 
through  a  coil,  or  the  cold  electrolyte  may  be  admitted 
at  a  point  below  the  heating  coils. — B.  N. 

Electro-osmotic  processes  ,•    Method  of  and  apparatus  for 

.     Gcs.   fur   Elektro-Osmose    m.    b.    H.,    Frankfurt 

a/Main.    Germanv.     Eng.    Pat.  26,061,  Nov.   13,  1913. 
Under  Int.  Conv.I  July  21,  1913. 

In  its  passage  to  the  anode,  the  liquid  holding  solid  matter 
in  suspension  is  caused  to  wash  against  as  large  a  cathoda 
surface  as  possible,  this  end  being  attained  by  employing 
cathodes  composed  of  laminse  spaced  apart  so  as  to  divide 
the  liquid  into  a  number  of  streams. — W.  E.  F.  P. 


Metallic  objects;    Electrolytic  cleansing  of 

Fr.  Pat.  461,285,  Oct.  24,  1912. 


A.  Levy. 


The  alkali  cyanide  commonly  used  is  replaced  by  potassium 
ferrocyanide,  and  lime  is  added  to  the  batb,  the  action  of 
the  electrolyte  on  the  metal  of  the  anodes  being  thus 
prevented. — B.  N. 

Separation  of  particles  in  suspension  from  gaseous  bodies ; 

Utilisation   of  high    tension   electricity  for   the .     E. 

Moller.     Fr.  Pat.  461,370,  Aug.  13,'  1913.     Under  Int. 
Conv.,  Aug.  13,  1912. 

The  ionising  non-metallic  electrodes  are  arranged  alter- 
nately with  the  non-ionising  intermediate  electrodes. 
and  the  gas  to  be  treated  is  passed  between  them.  The 
former  electrodes  consist  of  narrow  strips  of  mica  with 
serrated  edges  supported  between  conducting  pieces, 
and  forming  a  rod-like  electrode,  with  its  length  at  right 
angles  to  the  direction  of  the  gas,  and  so  that  the  latter 
impinges  on  the  serrated  edges.  The  intermediate 
electrodes  consist  of  smooth  sheets,  with  their  longitudinal 
dimensions  transverse  to  but  with  their  planes  parallel 
to  the  direction  in  which  the  gas  is  moving.  The  ionising 
electrodes  are  mounted  on  an  insulated  rod  passing  through 
a  tube  closed  by  an  insulating  disc,  and  the  gas  which 
circulates  in  tho  tube  is  maintained  electrically  pure  by 
passing  it  over  an  auxiliary  ionising  electrode  in  the  form 
of  a  ring  mounted  on  the  rod. — B.  N. 

Furnaces  ;  Electric .     W.  N.  Crafts.     Fr.  Pat.  461,847 

Aug.  8,  1913. 

See  U.S.  Pats.  1,069,923  and  1,069,924  of  1913;   this  J. 
1913,  915.— T.  F.  B. 

Electrically   insulating  sheets,  plates,  etc.,  from  mica  in:  h 

Process  for  making .     F.  Boiling.     Fr.  Pal.  462,000 

Aug.  29,  1913.     Under  Int.  Conv.,  Sept.  4  and  20.  1812 

See  Eng.  Pat.  21,445  of  1912  ;  this  J.,  1913,  290.— T.  F.  I' 

Electrolytic  apparatus  for  the  clarification  of  sugar  solution' 
U.S.  Pat.  1,0S4,556.     See  XVII. 


XII.— FATS;    OILS;    WAXES. 

Hydrogcnated    fats.     J.      Lcimdorfer.      Seifcnsieder-Zci' 
1913,  40,  1317—1318.     Chem.  Zontr.,  1914,  1,  304— 30 

Experiments   with   pure  hydrogenatcd  fats,  from  whic 
the    catalyst    had    been    completely    removed,  ifldicaf' 
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that  whilst  the  stearic  acid  preaeiit  therein  was  identical 
chemically  wiili  ilmi  contained  in  natural  fata,  the  stearin 
•  if  the  hydrogonatcd  fats  differed  in  crystalline  ohaiael  ir, 
hahaviour  mi  exposure  to  light  and  neat,  and  other 
physical    properties    from    the    Btearin    of    natural  fats. 

rlydrogonatcd   (ais  chai in   odour  and  colour    when 

preserved  even  in  -i  vacuum.  Soaps  prepared  from  them 
i.n".ui  unpleasant  odour niul  infonor  lathering  properties. 
The  speed  of  saponification  of  hydrogenated  fats  is  greater 
than  that  of  an  analogous  natural  fat  (tallow)  under 
similar  conditions.  Ii  is  concluded  that  ttn>  stearin 
produced  by  hydrogenation  is  an  allotropic  modification 
of  ordinary  stearin,  of  greater  reactivity. — A.  S. 


Glycerol;     Determination   of in   commercial  glycerins 

and  soaph/es.  M.  Tortelli  and  A.  Ceccherelli.  Chem.- 
bit.,  1913,  37,  1505— 1386,  1573—1574;  1914,  38, 
3—5,  28—31,  46     18. 

Tun  results  i>f  the  authors'  experiments  upon  the  estima- 
tion of  glycerol  in  commercial  glycerins  had  them  to  the 

conclusion    that    the   acetin    method    prescribed    in    the 

International    Standard    Methods    1!»11    (this   J.,    1911, 

58)  gives  low  results  and  they  advocate  the  adoption 

■  if  the  following  modification  of  the  Hehner  bichromate 

•  as  being  more  accurate  and  more  rapidly  carried 
out.  The  following  reagents  are  required  :  1.  Pure 
■MOMtvtn  bichromate,  small  crystals.  2.  Potassium 
bichromate  solution.  74-564  grms.  per  litre.  3.  Dilute 
bichromate  solution.  Solution  2  diluted  with  water 
to  ten  times  its  volume.  4.  Ferrous  ammonium,  sulphate, 
rbemically  pure,  in  small  crystals  :  -  grms.  titrated  with 
■oration  3  should  require  33'5 — 33(5  e.c.  5.  Ferrous 
ammonium  sulphate  solution.  200  grms.  are  dissolved  in 
water  which  has  been  made  slightly  acid  with  sulphuric 
uid  ami  the  solution  made  up  to  l  litre:  10  c.c.  should 
require  33  o — 33-6  c.e.  of  the  dilute  bichromate  solution. 

r    carbonnli.     Prepared    as    required    by    mixing 
4-9  c.c  of  .Y   l  sodium  carbonate  with  150  c.e.  of  a  0-5  per 

lution  of  silver  sulphate.  The  precipitated  silver 
carbonate  is  washed  once  by  decantation  and  is  then 
ready  for  use.  7.  Basic  hod  acetate.  A  10  per  cent, 
-"ration  of  lead  acetate  is  boiled  with  an  excess  of  litharge 
lot  5  hours,  the  volume  being  kept  constant,  and  is  then 
tittered  hot.  8.  Sodium  sulphate  solution.  10  per  cent. 
9.  Potassium  ferricyanide  solution.  A  01  per  cent, 
solution  which  has  been  filtered  through  glass  wool. 
MX  Sulphuric  acid.  The  concentrated  arid  diluted  with 
its  own  volumo  of  water.  A.  Estimation  of  glycerol  in 
crude  glycerin,  a.  Preliminary  test  to  determine  approxi- 
mately the  glycerol  content.  About  5  grms.  of  the  sample 
ire  mixed  with  10  c.c.  of  distilled  water  and  5  c.c.  of 
bisic  lead  acetate  solution  in  a  100  c.c.  glass-stoppered 
tlisk.  the  mixture  being  well  shaken  and  allowed  to  stand 
for  a  few  minutes.  10  e.e.  of  sodium  sulphate  solution 
•  re  then  added,  the  volume  of  the  solution  made  up 
to  100  c.c.  with  water  and,  after  being  well  shaken  and 
allowed  to  stand  for  a  short  time,  the  liquid  is  filtered 
through  a  dry  filter  paper.  10  c.c.  of  the  filtrate  are  placed 
in  a  flask  of  250 — 300  c.c.  capacity,  mixed  with  a  few  drops 
f  dilute  sulphuric  acid  and  then  50  c.c.  of  bichromate 
••'lution  (reagent  2)  and  50  c.c.  of  sulphuric  acid  (reagent 
ulded.     The  mixture  is  boiled  gontly  for  fifteen 

•  over    a    direct    flame    and.    after    being    cooled, 
f  bichromate  is  titrated  with  the  ferrous  iron 

■lution.  b.  Pinal  estimation  of  glycerol.  A  quantity  of 
ho  sample  which  will  be  approximately  equal  to  5  grms. 
rol,  is  dduted  with  water  to  250  c.c.  in  a  graduated 
of  this  solution  are  treated  with  the  pre- 
eribed  quantity  of  silver  carbonate  in  a  glass-stoppered 
00  c.c.  flask,  and  well  shaken  for  5—10  minutes.  There- 
fter  5  c.c.  of  basic  lead  acetate  are  added,  the  mixture 
•ell  shaken  and  allowed  to  stand  for  2 — 3  minutes.  5  c.c. 
f  sodium  sulphate  solution  are  then  added  and,  after 
liking,  the  volume  is  made  up  to  100  c.c.  and  the  liquid 
'tered  through  a  dry  filter,  the  first  10  c.c.  being  rejected. 
5  e.c.  of  the  filtrato  are  placed  in  the  same  flask  as  was 
sed  for  the  oxidation  in  the  preliminary  test,  the  liquid 
ring  made  acid  with  3  or  4  drops  of  sulphuric  acid  (1  :  5), 
d  then  4  grms.  of  potassium  bichromate  (reagent  1) 


and  25  0.0.  of  v.  ulded       Alter  the  bichromate  is 

dissolved,  50  o.o.  ■■!  sulphuric  ai  id  (reagent   10)  are  a  tided 
and    the   mixture   gontly    boiled   ovei    a    free    111  iiic   for    15 

minutes.     I   grms.   ■■!   ferrous  amn him   sulphate  are 

added  to  the  contents  of  the  Mask  after  these  have  cooled 

to  riiuiii  temperature  and  the  excess  of  iron  salt  is  titrated 
b&oB  with  dilute  biohromato  solution  (reagent  3),  If  the 
preliminary  test  has  been  properly  oarriedout  the  titration 
should  require  between  25  and  30  e.c.  of  this  solution. 
B.  Estimation  of  glycerol  in  soap  h/es.  The  amount  of  the 
sample  taken  is  inoreased  no  as  igive  approximately 
corresponding  amounts  of  glycerol  in  the  teat  solution, 
and  the  lye  is  neutralised  with  acetic  acid  before  add 
the  clarifying  reagents.  Extensive,  lables  ar  ■  given, 
the  u-e  of  which  avoids  the  tedious  calculations  which 
otherwise  have  to  be  made. — J.  A. 


Emulsions;     Experiments     on .     K.     R.     New  man. 

J.  Phys.  Chem.,  1914,  18,  34—54. 

'Tut:  emulsions  were  prepared  by  shaking  together  the 
components,  in  ni"st  eases  in  a  shaking  machine  in  which 
the  containing  bottle  was  shaken  up  and  down  in  a 
vertical  plane  at  the  rate  of  about  360  oscillation 
(amplitude  about  2  ins.)  per  minute.  For  ascertaining 
the  nature  of  the  emulsion,  drops  wen  placed  on  a  glass 
plate  and  each  stirred  with  a  drop  of  one  of  the  com- 
ponents :  the  drop  of  emulsion  spread  when  the  added 
drop  was  of  the  same  nature  as  the  external  phase  of  the 
emulsion.  In  emulsions  of  benzene  and  water  prepared 
with  sodium  oleate,  wain-  was  always  the  externa]  pliasi  . 
Homogeneous  emulsions  were  prepared  containing  respec- 
tively up  to  0-5  per  cent,  and  80 — 90  pel  cent,  of  benzene 
by  volume  :  at  intermediate  concentrations  the  emulsions 
separated  into  a  creamy  upper  layer  and  a  watery  lower 
layer.  Homogeneous  emulsions  of  high  concentration  could 
only  be  obtained  by  adding  the  benzene  gradually. 
With  005  grm.  of  sodium  oleate  to  1  e.c.  of  water  a  stiff 
jelly  could  be  obtained  with  99  c.c.  of  benzene;    with 

002  grm.  of  sodium  oleate  only  98  c.c.  of  benzene  could 
be  incorporated.  Using  soap,  sodium  oleate,  or  caustic 
soda  as  emulsifying  agents,  olive  oil  and  water  always 
gave  emulsions  of  oil  in  water;  the  supposed  emulsion 
of  water  in  oil  obtained  by  Robertson  (this  J..  1910, 
SXK)  was  probably  a  "(racked"  emulsion  in  which  the 
appearance  of  the  oil  was  changed  by  the  presence  of 
suspended  solid  sodium  oleate,  etc.  For  making  emulsions 
of  water  in  benzene,  magnesium  oleate  gave  the  best 
result,-,  especially  in  presence  of  a  small  quantity  of  sodium 
oleate  ;  homogeneous  emulsions  were  prepared  con- 
taining 75 — 96  per  cent,  of  water  by  volume.  With 
magnesium  oleate  and  sodium  oleate,  also,  an  emulsion 
of  water  in  carbon  bisulphide,  containing  over  94  percent, 
of  water  by  volume,  was  prepared,  but  was  not  so  stable 
as   the  emulsion  of  water  in  benzene,    "cracking"  after 

3  days.  In  mixed  paints  water  was  found  to  be  the 
internal  and  oil  the  external  phase.  A  homogeneous. 
stall,    emulsion  of  water  in  oil  was  obtained  by  shaking 

ther  20  c.e.  of  raw  linseed  oil  and  20  c.c.  of  water. 
The  oil  contained  rosin,  and  it  is  concluded  that  rosin 
is  usually  the  emulsifying  agent  in  the  case  of  mixed 
paints,  since  Pickering's  work  on  insoluble  emulsitiers 
(this  J..  1908,  88)  indicates  that  the  pigments  would  tend 
to  produce  emulsions  of  oil  in  water  so  far  as  they  had 
any  emulsifying  action. — A.  S. 

Lipoids  of  [milk]  separator  slime  and  their  importance 
for  the  formation  of  milk  fat.  Laxa  and  Konecny. 
See  XIXa. 

Patests. 

Catalytic    reactions    [hydrogenation    of   oils]:     Process    of 

effecting .     O.     C.     Hagemann,    \onkers,    and    (. 

Baskerville,  Xew  York.     U.S.  Pat.  1,083,930,  Jan.   13, 
1914. 
The   interacting   materials    (e.jr.    hydrogen   and   a   fatty 
body)  are   brought  into  contact   in  the  presence  of  thin 
leaves  of  nickel  or  other  catalytic  metal.— C.  A.  M. 
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Oatalysers  \for  hydrorjcnating  oils]  ;    Process  of  preparing 

and  apparatus   therefor.      C.    Ellis,   Montclair,   N.J. 

U.S.  Pat.  1.084.202,  Jan.  13,  1914. 

The  materia]  is  reduced  in  a  cylindrical  chamber  provided 
with  conveyors,  with  means  for  the  introduction  of  heated 
hydrogen  under  pressure,  for  collecting  and  returning  dust 
to  the  chamber,  and  for  cooling  the  reduced  substance 
and  conveying  it,  without  contact  with  the  air,  to  the  oil 
to  l)e  treated, — ('.  A.  M. 


'  'atalysi -/•  [for  hydrogenating  oils]  and  process  of  making 
catal'/tic  material.  C.  Ellis,  Montclair,  N..J.  U.S.  Pat. 
1,084,258,  Jan.  13,  1914. 

A  i  atalytic  agent  for  hydrogenating  oils.  etc..  is  prt  pared 
by  attaching  nickel  or  other  metallic  catalytic  substance 
to  the  exterior  of  a  non-porous  pulverulent  body  (e.g. 
carbon),  which  may  also  be  catalytically  active. — t'.  A.  M. 


Oily  material;    Processes  of  hydrogenating .     (_'.  Ellis, 

Montclair.  N.J.,  U.S.A.     Eng.  Pat.  10,782,  July  22,  1913. 
Under  Int.  Conv.,  July  23,  1912. 

See  U.S.  Pat.  1,040,532 of  1912;  this  J.,  1912, 1085.— T.F.B. 


QUy  fubstances  ;  Process  for  hydrogenating .     C.  Ellis. 

Pr.    Pat.   461,578,  July   18,   1913.     Under  Int,   tone, 
July  23.  1912. 

See  U.S.  Pat.  1,040.532  of  1912;  this  J.,  1912, 10S5.-T.F.B. 


ffydrogenated     fat;      Edible .     C,     Ellis.     Pr.     Pat. 

461.647,  Aug.   13,   1913.     Under  Int.  Conv.,  Aug,   15, 
1912. 

See  U.S.  Pat.  l,058,738of  1913  ;  this  J.,  1913,543.— T.F.B. 


Manufacture  of  petroleum  soluble  [emulaifiable]  in  water. 
Fr,    Pat,   461,538.     -See  IIa, 


Producing  ylycerol-haloycn-hydrius  and  poly-oxy  fatty  acid 
esters,     Eng,  Pat,  14,767.     See  XX. 


XIII.-PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Rosin,  driers  and  other  metallic  resinates.  M.  Ragg.  Farben- 
zeit.,  1913,  19,  309—311,  364—365,  420-422.  Chern. 
Zentr.,  1914,  1,  433—434. 

Ik  a  "neutral  resinate  "  prepared  by  fusing  colophony 
with  the  requisite  quantity  of  calcium  hydroxide  (cal- 
culated from  the  acid  value  of  the  colophony),  be  analysed 
by  Fahrion's  method  (treatment  with  a  mixture  of  alcohol 
and  petroleum  ether  and  titration  with  alkali),  a  con- 
siderable quantity  of  free  resin  acid  is  frequently  foiuid 
and  a  basic  resinate  is  precipitated.  Experiments  showed 
that  besides  the  known  normal  metallic  resinates.  well- 
defined  basic  resinates  exist,  which  can  be  obtained  either 
directly  by  fusing  together  the  components  or  by  the  action 
of  alkali  on  the  normal  resinates.  Mixed  basic  resinates 
can  also  be  obtained.  The  following  have  been  prepared 
(Ac=the  resin  acid  residue,  C19H.,9CO,):  2Ae,('a.('a(> ; 
Ac.Pb.PbO  :  AcZn.ZnO  :  2Ac„Zn".3Zn6  ;  Ac,Zn,3ZnO  : 
AcZn.IOZnO ;  Ac,Mn,4MnO,5AcNa  :  6Ac2Mn,2MnO, 
4AcNa;  2Ac3Mn,MnO;  Ac,Mn,MnO;  Ac3Mn,2MnO. 
Ac,Mn,2Mn,04,  2MnO ;  AcaPb,PbO,2Ac2Mn';  Ae.Pb, 
4PhO,Ac,Mn.  The  metallic  salts  of  higher  fatty  acids, 
especially  of  the  acids  of  linseed  oil,  behave  in  an  analogous 
manner  to  the  metallic  resinates. — A.  S. 

Experiment*  on  emulsions,     Newman,     See  XII. 


Patents. 

Paints,   enamels   and  the   like;    Method  of  making . 

A.  S.  Ramage,  Assignor  to  International  Colour  and 
Chemical  Co.,  Buffalo.  N.Y.  U.S.  Pat.  1,084,361, 
Jan.   13,  1914. 

A  pigment  is  mixed  with  less  than  5  per  cent,  of  its  weight 
of  a  water-soluble  metallic  stearate  soap,  in  the  preseni  e 
of  water,  a  suitable  paint-vehicle  then  added,  and  the 
mixture  heated  until  water  separates,  after  which  the 
residual  paste  may  be  dehydrated  by  further  heating. 
Or  the  soap  may  be  precipitated  by  a  reagent,  the  mass 
heated,  and  the  water  displaced  by  a  suitable  paint 
vehicle. — C.  A.  M. 


Paint .  Rust  preventing .  H.Howard.  Pr.  Pat.  462,148, 

Sept.  3,  1913. 

So-called  "  red  mud,"  the  insoluble  residue  left  when 
bauxite,  .preferably  red  French  bauxite,  is  treated  with  alkali 
for  the  manufacture  of  sodium  aluminate,  and  containing 
as  essential  constituent,  an  insoluble  double  silicate  of 
sodium  and  aluminium,  is  mixed  with  a  suitable  oil 
to  form  a  paint,  which  is  stated  to  prevent  the  rusting 
of  iron  and  steel. — A.  S. 


Gum  resins,  -  specially  kauri  gum  ;    Process  and  apparatus 

for  tin    treatment  of .     F.   V.   Raymond.     Fr.   Pat. 

462,125,  Aug.  27,  1913. 

For  removing  the  outer  crust  of  low-grade  gum  from 
lumps  of  kauri  gum  or  other  gum-resins,  the  material  is 
conveyed  on  an  endless  band  through  a  receptacle,  in 
which  it  is  subjected  to  the  action  of  sand  blasts  delivered 
through  movable  divergent  nozzles.  Jets  of  air,  steam, 
etc.,  may  be  used  in  addition  to  the  sand  blasts.  The 
apparatus  for  carrying  out  the  treatment  is  described  and 
illustrated  in  detail, — A.  S. 


Paint  [rust-preventing],     H.  Howard,  Boston.     U.S.  Pat. 
1,084,884,  Jan.  20,  1914. 

See  Fr.  Pat,  4(32,118  of  1913;    preceding.— T.  F.  B. 


DistKQ  dycsluffs  especially  suitable  for  making  lakes,     Fi. 
Pat.  461,644.     See  IV. 


Manufacture  of  basic  insoluble  carbonates  [busic  viagi 
carbonate  and  white  lead].     Fr,  Pat.  461,397.     Set  \1I 


XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Rubber  ;    Determination  of  the  total  sulphur  in .     Lt/ 

Gummi-Zeit.,  1914,  28,  631—632. 

A  review  of  some  of  the  methods  which  have  been  pn> 
posed  for  the  determination  of  total  sulphur  in  vulcanise 
rubber.     Carius' method  gives  the  best  results  but  require 
special  apparatus.     The  rapid  method  of  Kave  and  Shai 
(India-Rubber    J.,    Dec.    7,    1912,    5)   when"  tested   wit 
different   kinds  of  vulcanised  rubber  gave  results  in  fa 
agreement    with    those    obtained    by    the    more    tedioi 
method  of  Frank  and  Marckwald  (method  b,  Lunge-Be' 
Chem.-techn.   Untcrsuchungsmethoden,  6  Ann.,  III.  W 
S.    858),   and   the   author   recommends   it   for   technic 
purposes.     It   is  carried  out  as  follows: — 0-25 — 0"6  gn 
of   the    finely-divided   sample   is    intimately    mixed   wit 
5  parts  by  weight  of  pure  zinc  oxide  and  4  parts  of  pota 
sium  nitrate  in  a  porcelain  crucible,  a  thin  layer  of  z" 
oxide  is  distributed  over  the  mixture,  and  the  iovh 
crucible  is  carefully    heated.     When  the  reaction  begii 
the   Hame  is  removed  for  a  time,  and  subsequently  ' 
crucible  is  heated  with  the  full  flame  for  5  nuns.    Aft 
cooling,  the  contents  of  the  crucible  are  dissolved  in  dih 
hydrochloric  acid,  and  the  sulphur  precipitated  as  b»ri' 
sulphate. — A.  S. 
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Pah 

ludiarubber ;     Coagulating    ""</    curing    of —         1'^.    J. 

Byrne,  London.     Eng.  Pat.  849,  Jan.  II,  L913. 
I  in  lii.  \  redelivered  on  loa  rotating  drum,  ondloss  band, 

or  I  he  like,  from  a  trough  ibove.     I  rnc  side  of  thai gh  ia 

separate  and  adjustable  in  end  guides,  thna  forming  a 
■lot  "I  variable  width  and  of  .'i  length  equal  or  nearlj 
equal  to  the  width  "l  the  drum,  and  opening  on  ita  outei 

•  hi  to  an  inclined  shoot  with  end  flanges,  from  the 
.ii.l  ■  ,f  which  the  latex  drops  on  to  the  drum.  The  latex 
may  be  forced  through  the  slot  by  air  pressure,  and  to 
prevent  it  overflowing  from  the  t ■  ■  j >  edge  of  the  trough, 
the  latter  may  lie  provided  with  a  suitable  ovi  rflovi  pipe. 
The  shoot  may  be  hinged  so  as  to  allow  ita  free  edge  to  rise 
aa  the  thickness  of  the  rubber  on  the  drum  increases, 
tin  the  rear  side  of  tho  drum,  a  heat  radiator  is  provided 
for  delivering  hot  air  under  pressure  on  to  the  coagulated 
\.  thus  effecting  partial  drying  before  it  again  reaches 
the  delivery  Bhoot.-  -B.  N. 


(Moer;     /v......    „/    purifying .     C.     E.    Anquetil. 

Fr.  Pat.  162,156,  Nov.  II.  1912. 

The  crude  rubber  is  dissolved  in  a  chloro-derivative  i>f 
ethylene  or  of  ethane,  and  tho  comparatively  fluid  solution, 
after  removal  ..f  the  insoluble  impurities,  is  run  into  a 
m'-m-I  containing  alcohol,  or  i-  evaporated,  in  order  to 
■parate  tho  dissolved  rubber.  The  mo  I  suitable  solvent 
is  triohlorocthylono ;  other  compounds  mentioned  are 
di-  and  per  chloroethylene  and  tetra-  and  penta-ohloro- 
sthane.     A.  s. 


',../<     tubstanci    and    proci  ■•    of   making    same.     F. 

Hofmann,  ('.  Coutelle,  K.  Moiscnburg,  and  K.  Delbriick, 

:i..is    iii    Farbenfabr.    vorm.     F.    Haver    unil    Co., 

Elberfeld.  Germany.     U.S.  Pat.  1 ,082,522,  Dec.  30,  1913. 

\\   alky]  derivative   of   crythrene     which    has   at    least 

one  substitucnt  containing  more  than  one  atom  < >f  carbon 

in  ethyl-erythrene),    i-   [K>lymrriscd  until  a   product 

i<  formed   which   is   insoluble  in  alcohol   but   soluble   in 

.  — T.  F.  H. 


Caoutchouc  ;    Manufacture   of  synthetic .     A.    Heine- 

niann.     Fr.    Pat.   461.232,    Aug.   9,    1913.     Under   Int. 
Conv.,  Aug.  12.  1912. 

SnEng.  Pat,  18,500  of  1912  ;  this  J.,  1913,  1022.— T.F.B. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

LttUker   analysis;     Change    in    method*.     (Olucost    deter- 
■Norton.)     J.    Amer.    Leather   them.   Assoc,   1914,   9, 

1  lit  revised  method  for  the  estimation  of  glucose  in  leather 
extracts  adopted  by  the  Amer.  Leather  chemists  Associa- 
tion,    200  e.e.  of  leather  extract   are  mixed  with  25  C.C 
lurated  solution  of  normal  lead  acetate  in  a  500  c.c. 
flask,  shaken  frequently  during  5 — 10  mins.,  and  filtered. 
Excess  of  solid  potassium  oxalate  is  added  to  the  filtrate 
which   is  again    filtered   after    15   mins.     150  c.c.   of   the 
filtrate  are  boiled   in  a   600  c.c.    Erlenmeyer  flask   with 
'  concentrated   hydrochloric  acid  under  a  reflux 
condenser   for    2    hours.     After   cooling   and   neutralising 
with  anhydrous  sodium  carbonate,  the  solution  is  made 
up  to  200  c.c,  and  filtered  till  clear.     2.~>  c.c.  of  copper 
sulphate  solution   (34-639   grins,  of  the  crystallised   salt 
filtered  through  asbestos)  and  25  e.e.  of  alka- 
rtrate  solution  (173  grins,  of  Rochelle  salt  and  50 
gnus,  of  caustic  soda  per  500  c.c,  filtered  through  asbestos 
alter  standing  for  2  days)  are  placed  in  a  400  c.c.  beaker 
I  and  50  c.c.  of  the  clear  neutral  solution  added,   heated 
■  to  boding  In  exactly  4  mins.  and  boiled  for  2  mins      The 


precipitati    i    uolleotod  immodiatel]  on  asbestos,  without 

diluting,  washed  with  hoi    water,  alcohol, I  other,  and 

bed  aa  cuprous  oxide  aftoi  drying  foi  30  nun-,  in  the 

water  oven.     The  quanl  ity  of  glucow   i    ascoi  tainod  i I 

.Muns., n  and  Walk,  i     ta  bio  |  Bull    107,  Rei  .  I    B.  Bui 
of  (Inn,  .  243  .   also  tin-  J.,  1906,  fl  ifl       D  J.  L. 


I" 

Tanning;     New    method   "J  and  of   new 

fanning   agents.      Badischo    Anilin    und    Soda    Fabrik. 
First  Addition,  dated  July  31,  1913  (under  Int.  Conv., 
Maj    IT.  1913),  to  Fr.  Pat.  (43,730,  May  1 1.  1912 
J.,  1912,  1045). 
The  products  obtained  bj  the  interaction  of  formaldehyde 

and  aromatic  hydrox]   com] idi    specified  in  the  chief 

patent  may  be  replaced  by  othei  aromatic  hydroxy- 
compounds,  Bolable  in  water,  of  a  non-crystalline  cnaractei 
and  capalile  of  precipitating  gelatin  solutions.  They  arc 
characterised  by  the  presence,  in  the  molecule,  oi  two 
or  more  aromatic  nuclei  containing  -1'  most  one  hydroxy 
group  each  and  united  by  one  or  more  plurivalent  atoms 
oi  atomic  groups.  They  must  also  contain  one  or  more 
salt-forming  acid  groups  in  addition  to  the  hydroxy 
groups.  ExampU  I.  The  limed  and  prepared  skin  is 
suspended  in  a  2-.">  per  cent,  aqueous  solution  of  sul> 
phonated  dimethyldihydroxj  sulphobenzido  neutralised 
until  only  moderately  acid.  The  solution  is  gradually 
strengthened  and  the  skin  is  tanned  in  about  lo  days. 
Sodium  chloride  may  also  he  added  to  the  liquors  and 
tanning  may  be  carried  out  iii  tho  drum.  After  tann 
the  leather  is  neutralised  ami  is  of  a  white  colour.  The 
tanning  agent  is  prepared  by  stirring  50  kilos,  of  dimethyl- 
diliydroxysiilpholieiizide.  obtained  by  heating  o-cret  1 
with  sulphuric  acid,  with  2<>o  kilos,  of  fuming  sulphuric 
acid  (2;>  per  cent,  so,)  until  the  product  becomes  soluble 
in  water.  The  mixture  i-  then  pound  on  200  kilos, 
of  ice  and  excess  of  sulphuric  acid  removed  by  lime  or 
baryta.  The  solution  thus  obtained  is  used  either  it  once 
or  after  concentration.  ExampU  2.  The  product  obtained 
by  the  action  of  sulphur  chloride  on  the  sulphonated 
product  of  crude  cresol  is  partly  neutralised  with  caustic 

soda  and  water  is  added   to   make  B   ■">  per  cent,     solution 

which  constitutes  a  tanning  liquor  and  is  used  according 
to  the  usual  methods.  Example  3.  Umi  kilos,  of  thio- 
naphtholsulphonie  acid  B,  obtained  according  to  tier.  Pat. 
50,077.  is  dissolved  to  make  a  .">  per  Cent,  solution  and  used 
as  a  tanning  liquor  according  to  the  above  methods. 

— D.  J.  L, 


Colloids;   Method  of  rendering insoluble,     P.  Meroier, 

Fr.  Pat.  461,287,  Oct.  24,  1912. 
Colloids  such  as  gelatin,  casein,  albumin  or  blood  serum 
are  rendered  insoluble,  apart  from  any  action  of  light, 
by  adding  to  them  together  or  separately  the  following 
substances.  Chromates  or  bichromates  with  a  reducing 
agent  used  as  a  photographic  developer  such  aa 
quinol,  pvrocateehol,  ferrous  -alts  (acidified  or  mixed 
with  alkaii  sulphites  to  restrain  their  red  erties), 

rcsoreinol  or  an  alkali  sulphite  or  bisulphite.  The  reduc- 
tion is  carried  out  BO  slowly  that  the  colloid  may  be  used 
for  moulding  or  othei  purposes.  Trioxymethylene  maj 
also  be  us.d  if  an  alkali  sulphite  or  metabisulphite  it 
added  to  accelerate  it-  transformation  into  formaldehyde 
which  will  render  the  colloid  insoluble.— D.  J.  L 


Leather  ■  Process  for  treating  iron-tanni  J.  Bystron 

andk.  von  Viet uighoff.  Fr.  Pat.  461,103,  Oct.  21.  1012. 
See  Ger.  Pat.  250,350  of  1911  and  Eng.  Pat.  21.175  of 
1912;  this  J.,  1913.  438.  618.— T.  F.  B. 


Tanning    preparations:     Soluble .     Badische    Anilm 

und  Soda   Fabrik.     Fr.   Pat.   4t>1.74b.  Nov.   5,   1912. 
See  Eng.  Pat.  24,982  of  1912  ;  this  J.,  1013,  910.— T.  F.  B. 
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XVI.— SOILS;  FERTILISERS. 

Nitrate  contents  of  araUU    toils;    Nalurt   and  amount  of 

the  fluctuations  of  the .     E.   J.   Russell.     J.   Agric. 

Sei.,  1914,  6.   IS— 57. 

The  amount  of  nitrate  in  arable  soil  fluctuates  regularly. 
but  in  the  author's  experiments  it  rarely  exceeded  6  parts 
per  million  (28  lb.  per  acre  for  a  depth  (if  18  ins.)  for  sand, 
23  parts  per  million  (115  lb.  per  acre)  for  loam,  and  14 
parts  per  million  (00  lb.  per  acre)  for  clay.  These  figures 
do  not  refer  to  heavily  dunged  land,  where  it  rose  to  37 
parts  per  million  on  loam.  The  principal  accumulation  of 
nitrate  appeared  usually  to  take  place  in  late  spring  or 
early  summer.  After  this  there  was  very  frequently  a  loss, 
but  in  hot  dry  autumns  (e.g.  1911)  the  accumulation 
sometimes  continued  till  September.  During  winter  loss 
of  nitrate  took  place,  which  was  more  marked  in  wet 
than  in  dry  winters.  The  fluctuations  in  nitrate  content 
were  most  pronounced  on  loams.  Clays  lost  less  in  winter 
but  gained  more  in  summer,  while  sandy  soils  lost  a  fairly 
large  amount  in  winter  without  accumulating  a  great  dtal 
in  summer.  The  main  cause  of  loss  in  winter  appeared 
to  be  leaching  and  not  denitrification.  On  comparing 
cropped  with  fallow  land,  it  was  found  that  the  fallow  was 
richer  in  nitrate  during  the  late  summer,  even  after 
allowing  for  that  taken  up  by  the  crop,  in  fact  there  was 
no  evidence  that  any  nitrate  formation  took  place  during 
the  period  of  growth  of  the  crop,  even  though  it  might 
be  in  rapid  progress  on  adjacent  fallow  land.  The  data 
to  hand  did  not,  however,  enable  any  definite  conclusions 
to  l>e  drawn  as  to  the  influence  of  the  growth  of  crop  on 
the  rate  of  nitrate  production.  The  rapid  rise  in  nitrate 
content  in  the  spring  lagged  for  some  time  behind  the 
arrival  of  the  warm  weather,  and  there  were  indications 
"f  greater  bacterial  activity  in  early  summer  than  later 
on,  which  was  in  accordance  with  the  author's  views  on 
the  soil  population  (see  this  J.,  1913,  1130).  In  general 
it  was  found  that  as  the  supply  of  nitrate  was  an  important 
factor  in  crop  growth,  those  factors  which  determine  the 
accumulation  of  nitrate  played  a  great  part  in  determining 
crop  production.  Heavy  winter  rainfall  tended  to  reduce 
crops,  while  hot  dry  summers  followed  by  dry  winters 
were  favourable  to  growth. — \V.  H.  I'. 


Acid  and  alkaline  peats;    The   humus   of .    J.    A. 

Hanley.     J.  Agric.  Sei.,  1914,  6,  63—76. 

The  author  has  attempted  to  devise  a  method  for  dis- 
tinguishing chemically  between  normal  or  alkaline  peats, 
and  acid  peats.  The  former  are  usually  fertile,  while  the 
latter  are  usually  non  -fertile  peats  from  bogs,  moors,  etc. 
In  ordinary  soil  analysis  the  total  humus  is  estimated  by 
decomposing  the  humates  with  dilute  hydrochloric  acid 
and  then  extracting  the  "humic  acid"  with  ammonia. 
A  great  deal  of  the  humus  even  from  alkaline  peat,  is 
however  capable  of  being  extracted  by  ammonia  without 
previous  acid  treatment  and  the  proportion  of  the  whole 
does  not  give  any  idea  of  the  nature  of  the  soil.  It  was 
found  on  analysis  that  all  soils  containing  no  calcium 
carbonate  were  acid  to  litmus  and  no  soil  containing 
calcium  carbonate  gave  an  acid  reaction.  Determination 
of  the  amount  of  nitrogen  extracted  from  the  peat  by 
ammonia  before  and  after  treatment  with  acid  diel  not 
taael  to  any  more  reliable  information  as  to  the  nature  of 
the  soil,  but  the  use  of  caustic  soela  instead  gave  more 
significant  results.  The  readily  available  proteins  as 
measured  by  the  yield  of  ammonia  on  hydrolysis  with 
20  per  cent,  hydrochloric  acid  were  very  low  in  normal 
peats  and  practically  nil  in  acid  peats,  so  that  this  method 
would  not  serve  to  give  a  clear  differentiation.  The  most 
valuable  method  tested  by  the  author,  and  the  one  most 
in  agreement  with  the  known  fertility  of  the  soils  tested, 
was  the  determination  of  the  amount  of  sugar  inverted 
on  boiling  a  T25  per  cent,  solution  (100  c.c.)  of  sucrose 
with  a  suitable  quantity  (2 — 10  grms.)  of  the  soil  for 
2  hours.  The  alkaline  soils  always  gave  much  less  cuprous 
oxide  than  the  acid  soils,  and  treatment  with  acid  in- 
variably led  to  an  increase  in  the  inverting  power  of  a  soil, 
even  after  most  careful  washing. — W.  H.  P. 


Iron  pan  ;    The  solution  and  precipitation  of  iron   in  the 

formation  of .     C.  G.  T.  Morison  and  D.  13.  Sothers. 

J.  Agric.  Sei.,  1914,  6,  84 — 96. 

"  Iron  pans  "  may  vary  from  10  to  60  cm  in  thickness  ; 
they  consist  mainly  of  ferric  anel  aluminium  hydroxides 
with  silica  and  varying  amounts  of  organic  matter;  it 
is  yellowish  brown  to  black  in  colour.  The  authors 
attribute  them  to  the  formation  of  colloidal  humus 
compounds  of  iron  and  aluminium  which  are  carried 
down  into  the  soil  and  there  precipitated  by  soluble  salts, 
by  loss  of  water  or  by  change  of  bases.  Experiments  which 
show  that  peat  though  a  strong  reducing  agent  is  not 
capable  of  reducing  ferric  to  ferrous  oxide,  or  to  form 
from  ferric  oxide  a  solution  of  ferrous  humate.  In  the 
presence  of  water,  however,  peat  will  remove  consider- 
able quantities  of  minerals,  especially  ferric  oxide, 
aluminium  oxide  anel  lime,  as  colloidal  suspensions,  which 
are  not  very  sensitive  to  changes  in  concenttation.  Evapor- 
ation to  dryness  destroys  to  some  extent  their  capacity 
for  suspension.  The  order  in  which  the  minerals  are 
removed  from  the  upper  layer  of  what  ultimately  becomes 
bleached  sanel  is  lime,  alumina,  ferric  oxide. — W.  H.  P. 


Soils  ;    Ferrous  iron  in .     C.  G.  T.  Morison  and  H.  C. 

Doyne.     J.  Agric.  Sei.,  1914.  6,  97—101. 

I>"  the  extraction  of  soil  with  acid  the  organic  matter 
present  is  capable  of  reducing  the  ferric  salt  formed 
by  the  action  of  lie  acid  on  insoluble  ferric  compounds 
in  the  soil.  Such  a  method  of  treatment  will  the'reforc 
lead  to  incorrect  results  in  determining  ferrous  iron  iu 
soils,  and  it  is  in  fact  improbable  that  ferrous  iron  exist- 
in  normal  soils  to  any  extent.  It  is  also  very  improbable 
that  ferric  iron  is  present  in  the  normal  soil  solution, 
since  100  grms.  of  soil  will  remove  all  the  iron  from  200  c.c. 
of  .Y/200  ferric  chloride.— W.  H.  P. 


Soils;    Selective  adsorption  by .     E.   G.    Parker.     J. 

Agric.  Research,   1913,  1,   179—188. 

Soils  adsorb  dissolved  salts  from  solution  and  also 
remove  one  ion  to  a  greater  extent  than  the  other.  The 
presence  of  soil  bases  (lime,  magnesia,  etc.  Jin  solution  after 
passing  a  neutral  salt  (of  potassium  for  example)  through 
a  soil  is  attributed  to  selective  adsorption  of  the  cation. 
Chlorine  ions  are  much  less  rapidly  adsorbed  from  solution 
by  soils  than  potassium  ions,  and  the  selective  adsorption 
of  potassium  from  potassium  chloride  increases  with  the 
concentration  of  the  salt  solution  up  to  a  certain  point 
and  then  remains  constant.  The  percentage  of  the 
potassium  removed  from  a  potassium  chloride  solution 
increases  asymptotically  as  the  concentration  of  the 
chloride  i«  diminished,  adsorption  being  practically 
complete  at  low  concent  rat  ions.  In  general,  the  selective 
aeisorption  of  potassium  is  greater  the  smaller  the  soil 
particles.  The  piesence  of  scelium  nitrate  increases 
the  adsorption  of  potassium  from  potassium  clJoridc 
when  there  is  over  37-5  grms.  pr-r  litre  present,  tut  decreases 
at  lower  eoncentratiors.  Monobasic  calcium  phosphate 
has  practical]}'  no  effect. — W.  H.  P. 


Surfact  of  soils  ;    Determination  of .     J.   A.  Hanlev. 

J.  Agric.  Sei..  1914,  6,  58—62. 

The  author  compares  the  total  surface  of  different  soil- 
by  measuring  the  amounts  of  adsorbed  methyl  violet 
on  5  grms.  of  each  soil,  which  are  in  equilibrium  with 
the  same  methyl  \iolet  solution.  The  equilibrium 
solution  should  contain  about  005  per  cent,  of  the  dye. 
and  this  involves  testing  each  soil  with  a  range  of  about 
four  solu'ions  whose  init'al  known  strength  is-  greater 
in  the  cass  of  clays  than  in  the  caso  of  loams,  and 
again  smaller  in  the  case  of  sands.  From  comparise'ns 
(accurately  made  with  Nessler  glasses)  of  the  two 
equilibrium  solutions  nearest  to  the  standard  with  the 
stanelard  (0  05  per  cent.)  itself,  it  is  easy  to  deduce  the 
amount  of  adsorbed  dyestuff  which  would  bo  in 
equilibrium  with  the  standard  solution. — W.  H.  P. 
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Experiment*  on  emulrions.     Newman,     Set   XII. 


\f  different  manun  t  on  M.  (inn  0/  ryx  ning  of  sag  tr 
Taylor.     Set    XVII. 


■«    fe«/  yrotelh  of  Ihi    beet.      Vivien.     fif«    XVII. 


Purification   of  vinasse  from    beetroot   UstUlerie*.     Miintz 
and  Laine.     Sei    Will. 


I'\  n;sT. 

Manun    from    vinasst  :     Process    for   obtaining    a     von- 
hygroscopic-    -  -.     II.   Stoltzcnbcri.'.   Breslau,  (lermanv. 
Pat.  14,884,  Juno  27.  1913. 

Pat.  159,872  of  1913:  this  J.,  1913, 1165.— T.  F.  B. 


XVTI.— SUGARS  ;  STARCHES  ;  GUMS. 

cane;     Experiments    with at    Sabour   (India) 

I.  Character  and  quantity  of  fibre  in  different  varieties. 

II.  Effert  of  different  manures  on  the  time  of  ripening  of 

C.    S.    Taylor.     Agrie.    Research    Inst.,    Piisa. 
Bull.  No.  37,  1913.     Pp.  17. 

I.  The  fibre-content  of  36  variet  ies  of  cano  was  found  to 

rom  8-59  to  lli-ti  per  cent,  without  any  well-marked 

ind  hence  could  not  serve  to  classify  the  varieties 
into  distinct  groups.  The  fibre-content  of  the  corres- 
ponding megasses,  however,  fell  in  three  groups  comprised 

•  the  limits:  34-3  ±1-7,  40-9±2-3,  and  46  '.)  2  7 
respectively.  These  distinctions  indicate  differences  in 
the  structure  of  the  fibre,  and  though  there  is  a  tendency 
to  grow  canes  of  higher  fibre -content  owing  to  their  greater 

ne  to  disease,  a  eane  giving  as  dry  a  megass  as 
is  obviously  advantageous.  The  Khari  variety 
containing  16-41  per  cent,  of  fibre  and  yielding  a  megass 
with  40  3  per  cent.,  gave  slightly  more  juice  than  the 
Mango  variety  containing  13- 16  per  cent,  of  fibre  and 
yielding  a  megass  with  34-2  per  cent.  It  is  suggested 
that  the  absorptive  power  of  the  megass  may  depend 
en  some  hereditary  character  of  the  cane  variety. 

II.  Experiments  in  which  canes  were  grown  on 
untreated  soil  and  on  soil  manured  with  ammonium 
sulphate  or  superphosphate,  or  with  both,  showed  that 
these  fertilisers  delay  the  ripening  of  the  cane  by  about 
a  fortnight   but  do  not   appreciably  affect   the  ultimate 

content  or  composition  of  the  juice. — L.  E. 

Beet ;  Excessive  leaf  growth  of  the .     A.Vivien.     Bull. 

Assoc.  Chim.  Sucr.,  1914,  31,  501—505. 

mi'vk.vtive    investigations    of    bcots    grown    on    soils 

w  ith  ( 1 )  abundance  of  organic  nitrogenous  manun1, 

'.')  little  or  no  manure,  showed  that   in  the  former  ease 

a  leaf  growth   was  excessive  and   the  roots  contained 

a  lower  percentage  of  sugar.     The  results  do  not  bear  out 

H   view  that  the  sugar  is  elaborated  onlv  in  the  leaves. 

— L.  E. 

Dcatrom ;     Xew    reduction-products    of :     glucal   and 

hydroglucal.     E.  Fischer.     Ber.,  1914,  47,  196—210. 

RA-AiEToBROMOGLVcosE  is  reduced  by  zinc  dust  and 
■  ic  acid  at  0°C.,anda  compound  C,.HuO,  is  produced, 

thus, 

CuHl,0,Br+2H=C12H160,+C.H402+HBr. 

The  new  compound  contains  three  acetyl  groups-  it  is 
'svorotatory  and  crystallises  well  (m.  pt.  55°  C).  When 
soiled  for  a  short  time  with  water  it  loses   one  mol.  of 


.leetie  arid  and  yields  a  diocetyl  derivative.  Dissolved  in 
ehloK.b  0111  it  readily  takes  up  two  atoms  of  hydrogen,  and 
is  saponified  bj  cow  alkalis  with  n  "I  a  thick 

syrup,  very  soluble  in  water  andfli  ihol.     This  syrup  show 
the  reaotiona  of  aldehydes  but  does  not  yi-ld  an  0 

It  readily  decolouri  esaqi 1-    oluti 1  1 id 

converted  into  a  dark  amorphous  massbj  '      ' 

present  e  "f  hydrocbioi  io  ai  id  il  1  oloui     pii  1     ha  ( it 
intense    green.     Its    formula    appears    to    br     CtHl004 
for  in  aqueous  solutions  it    readily  absorbs  two    atoms 
of  hydrogen  in  presonco  <>f  platinum,  and  j  ields  a  crystalline 
1  ompound  C.HuO,,  which  1-  al  0  obtaii  <  d  bj 
saponifying  the  triai  etyl  compound  (rn.pt.  55  C.Jniei 
abovj.    The    syrupy     compound,    CaH,g04,     is    termed 
"  glujal."    It  is  the  representative  ol  a  class  of  substance* 
hitherto   unknown.     Hydro-glucal,  C,Ht,04,  formed    by 
reducti  n  of  glucal.   i-  saturated  and  of  the 

reactions  rf  aldehydes.  The  following  formulae  are 
suggested  lor  glucal  atrd  hydro-glucal  respectively: — 


CH(OH).C(:t'      OH) 
CHj— CH(CHs.OH) 


CH(0H).CH(CH.0HK>0 

1  II  I  H:i  H  nllf 


A    product    analogous    to    acetoglucal,    \  1/  .    acetolactal 
a  ppearsto  be  obtainable  from  acetobromolactos;. — J.  H.  L. 

M ethylpentoses  ;   Constitution  of  the ■     I.  Synthesis  of 

an  i-methyl  tetrost  inula,,  i-methyl  tetritol.  R.  Gilmour. 
Chem.  Soc.  Trans.,  1914,  105,  73—81. 
Dihydroxyv.u.erui.actone  (obtained  by  oxidation  of 
£±±  -angelicalactone  by  potassium  permanganate),  reduced 
with  sodium  amalgam,  gave  lis.'  to  about  6  per  cent,  of 
a  reducing  sugar,  from  which  a  metln  ltotrosazonc  (m.  pt. 
140°— 142^  C.)  and  a  methyltetroaephenylbenzylhydrazone 
(m.  pt.  99° — 100-  C.)  wen-  prepared.  The  aqueous  solution 
from  the  preparation  of  the  hydrazone  yielded  a  methyl- 
tetritol  as  a  yellow  syrup,  which  on  benzoylation  gave  rise 
to  a  tetrabenzoyl  derivative  (m.  pt.  136° — 137  ('.).  The 
methvltetrose.  obtained  in  the  free  state  by  decomposition 
of  the  phenylbenzylhydrazono  with  formaldehyde,  proved 
to  be  a  pale  yellow" strongly  reducing  syrup.  Its  con 
stitution  must  be  represented  by  one  of  the  following 
formula? : — 


OH  OH  H 
CHOC     C  •  C-  (H, 
H    H     OH 


11     H      H 

1  lh  1    c  ■  C  .  C  ■  HI., 
OH  OH  OH 

—J.  H.  L. 


Patents. 

Sugar  from    cane:     Process   of  making .     F.    G.    P. 

Leao,  New  York.  U.S.  Pat.  1,063,545,  -Ian.  6,  1914. 
Sugar  cane  is  finely  divided,  dried  at  a  temperature 
below  158°  F.  (70=  C),  and  then  saturated  with  water.  I  he 
liquid  portion  is  next  separated  by  pressure,  evaporated, 
and  the  residue  obtained  is  subjected  to  refining  pro- 
cesses.— W.  P.  s. 


Sugar  sohUions  :   Electrolytic  apparatus  for  /' 
of .     h.   McCubbin,   Lahaina,   Hawau.     V.S     Pal 

1,084,556,  Jan.  13.  1914. 
A  closed  horizontal  tank  is  provided  with  a  sludge  sump 
and  tap  and   with  a  number  of  adjust  trodea 

The  sugar  solution  is  admitted  at  the  lower  part  of  the 
tank  near  one  end  and  leaves  at  the  top  near  the  other 
end.  The  electrodes  are  mounted  on  insulating  supports 
moving  on  Ion  gitudinal  guide- ways.— W.  P.  S. 

Sugar ;  Manufacturing  refined .  M.  Weinrich,  Yonkers, 

X.Y.     U.S.  Pat,  1,084,771,  Jan.  20,  1914. 
Cold  raw  cane  juice  is  mixed  with  raw  cane  sugar  to 
a  magma  or   svrup.     The   latter   is   charged   with   hne  y 
powdered  caustic  lime,  and  before  the  lime  is  com.  It.  n 
slaked,  the  whole  is  mixed  with  more  raw  cane  juice.      1  he 
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mixture  is  carbonatated,  heated  ami  filtered,  the  evapor- 
ated filtrate-  being  worked  up  for  refined  sugar. — -L   E. 


Sugar;    Process  of  defecating  raw  cane or  cane  sugar 

syrup.       M.     Weinrioh,     Yonkcrs,    N.Y.       U.S.     Pat. 
1, 084.772,  Jan.  20,  1914. 

(ni. ii  raw  cane  sugar  or  Byrup  is  intimately  mixed  with 
a  small  percentage  of  finely  powdered  caustic  lime  and 
then  slowly  run  into  raw  cane  juice  or  water  (at  a  tempera- 
ture of  about  30°  C.)  which  at  the  same  time  is  carbona- 
tated and  stirred.  Carbouatation  is  stopped  before  any 
precipitated  impurities  begin  to  re-dissolve,  the  liquid 
then  being  fully  neutralised  by  a  suitable  acid  (whereby 
i  second  rarbonatation  and  filtration  are  avoided)  and 
finally  heated  and  tiltered. —  L.  E. 


Sugar ;     Decolourising .      I.    Larrondo    C.     Fr,    Pat- 

461,628,  Aug.  6,  1913. 
The  sugar  in  the  solid  state  is  tieated  for  a  few  minutes 
at  the  ordinary  temperature  with  oxidising  agents  such  as 
nascent  oxygen,  potassium  permanganate,  chlorine  or 
iodine,  and  afterwards  with  a  solution  of  sulphurous  aeid 
in  alcohol  or  some  other  liquid  in  which  sugar  is  insoluble. 

—J.  H.  L. 


Sugar   beets ;     Preparation    of for    the    extraction    of 

juke.  M.  Lindner.  Ger.  Pat.  2t>8,530,  Dee.  12,  1912. 
Thk  beet  slices  or  pulp,  before  extraction  of  the  juice,  are 
treated  with  aluminium  hydroxide,  whereby,  it  is  claimed, 
pure  light-coloured  syrups  are  obtained,  which  can  be 
worked  up  directly  to  raw  sugar  of  low  mineral  content 
or  to  marketable  white  sugar,     (See  also  this  J..  1914,  96.) 

—A.  S. 


$vuporalian    of    liquids,    particularly    saccharine   juices 
'  Ft.   Pat.  461,208.     See    I. 


XVIII.— FERMENTATION    INDUSTRIES. 

Mash  fillers.     L.  Briant,  H.   Harman  and  C.   Vaux.     J. 

Inst.  Brew.,  1914,  20,  1—15. 
The  construction  and  method  of  working  of  a  modern 
mash  filter  (Weigcl  type,  holding  17i  quarters  of  malt) 
are  described.  The  malt  is  ground  more  finely  than  for 
the  ordinary  mash  tun  but  the  husk  should  be  as  whole 
as  possible.  The  stirring  machinery  is  kept  running 
during  the  whole  of  the  mashing  operations,  say  10  mins., 
and  the  mash  is  then  allowed  to  stand  until  shortly  before 
it  is  transferred  to  the  filter.  The  normal  mashing  period 
may  be  reduced  from  two  hours  to  one  hour,  without 
any  loss  of  extract.  When  this  period  has  elapsed  the 
rakes  are  set  in  motion  and  the  mash  is  heated  to  about 
158' F.  (70°C.)  and  stirred  continuously  until  the  whole 
has  been  transferred  to  the  filter.  The  "filling  of  the  filter 
occupies  about  30  mins.  and  immediately  afterwards 
washing  is  commenced  and  continued  without  interrup- 
tion. The  final  runnings  may  be  brought  to  a  gravity  of 
1001  with  a  relatively  small  quantity  of  water  as  compared 
with  mash-tun  sparging.  The  possible  savins  of  extract 
liy  use  of  the  filter-press  is  estimated  at  1-5 — 2  lb.  per 
quarter  of  malt.  The  spent  grains  contain  less  starch, 
digestible  fibre,  etc.,  than  those  from  mash-tun  practice 
(( .;/..  36-8  oompared  with  44-7  per  cent,  of  the  dried  grains), 
and  the  proportions  of  the  other  constituents  are  corre- 
spondingly increased.  The  use  of  the  filter-press  does  not 
in  any  way  impair  the  stability  or  brilliance  of  the  beer 
or  the  character  of  the  yeast,  and  its  only  effect  on  the 
flavour  of  the  beer  is  to  produce  a  marked  softening, 
accompanied  by  increased  palate-fulness.  The  beer  also 
carries  a  much  more  lasting  head  when  poured  out.  than 
corresponding  beer  pjepared  by  the  normal  ma»h-tun 
process. — J.  H.  L. 


Yeast  :  Formation  of  higher  alcohols  from  aldehydes  by . 

11.  Conversion  of  valeric  aldehyde  into  amyl  alcohol,  and 
flu  enzymic  nature  of  the  reaction.  ('.  Neuberg  and  H. 
Steenbock.  Biochem.  Zeits.,  1914,  59,  188—192.  (See 
also  this  J.,  1913.  803.) 

Attempts  to  obtain  a  better  yield  than  that  obtained 
previously  (loc.  cil.),  in  the  conversion  of  valeric  aldehyde 
into  amyl  alcohol  by  living  yeast  in  absence  of  sugar,  were 
unsuccessful.  That  these  transformations  are  enzymic;  is 
proved  by  the  fact  that  yeast  maceration  juice,  prepared 
by  von  Lebedeffs  method  (this  J.,  1911,  1081)  and  treated 
with  sugar,  was  found  capable  of  converting  added  valeric 
aldehvde  into  amyl  alcohol  with  a  yield  of  at  least  12  per- 
cent. ^J.  H.  L. 


Beer  ;  I  Concentration  of  hydrogen  ions  in and  in  brewing 

processes.     F.   Emslander.     Z.   ges.   Brauw.,   1914,  37, 
2—5,  16—19,  27—30,  37—41. 

The  question  of  acidity  in  relation  to  brewing  processes 
and  products  is  treated  from  the  point  of  view  of  the 
concentration  of  hydrogen  ions,  as  distinguished  from  the 
acidity  determined  by  titration.  The  subjects  thus 
considered  are  brewing  water,  malt,  brewing  processes, 
beer  and  gluten  turbidity.  An  apparatus  is  described  by 
means  of  which  the  concentration  of  hydrogen  ions  in 
malt  liquors  can  be  determined  from  the  potential  differ- 
ence between  the  liquids  and  a  "hydrogen  electrode"  of 
platinum  immersed  in  them. — J.  H.  L. 

Malt-wines  and  their  relation  to  the  (German)  law.  P. 
Kulisch.  Z.  Untcrs.  Nahr.  Genussm.,  1913,  26,  705 
—726. 

Within  recent  years  a  new  industry  has  developed  in 
Germany,  particularly  in  Alsace,  i-iz.,  the  production  of 
malt-wines,  containing  very  little  sugar,  and  much  lighter 
in  character  than  "  Malton- wines "  (see  List,  this  J., 
1897,  347).  The  new  products  are  strongly  acid  and 
resemble,  in  their  content  of  alcohol  and  extract,  the 
light  German  wines,  with  the  cheaper  kinds  of  which  they 
enter  into  keen  competition,  for  in  some  parts  of  Alsace  they 
are  sold  at  35  Pf.  per  litre  (2d.  per  pint).  The  annual 
production  at  present  is  estimated  at  150,000  hi  (3,300.000 
galls.).  The  composition  of  the  product  is  subject  to  rather 
wide  variations,  and  probably  the  process  of  manufacture 
is  not  well  controlled.  The  outline  of  the  process  appears 
to  be  as  follows  : — The  ground  malt  is  extracted  several 
times  with  hot  water,  opportunity  being  given  for  sacchari- 
fication,  but  the  yield  of  extract  is  not  very  satisfactory. 
The  united  extracts  are  treated  with  sugar  and  fermented. 
The  character  of  the  produot  seems  to  depend  much 
more  on  its  acidity  and  on  the  ratio  of  alcohol 
to  extract,  than  on  the  type  of  yeast  employed,  and 
probably  beer-  or  distillery -yeast  could  be  used.  The 
acidity  develops  spontaneously  and  doubtless  depends 
on  the  rate  of  fermentation.  The  subsequent  treatment 
of  the  fermented  wort  is  very  similar  to  that  of  grape 
wines.  The  quantities  of  materials  used  are  estimated 
at  6 — 8  kilos,  of  malt  and  8 — 15  kilos,  of  sugar  per  100 
litres  of  malt-wine.  The  following  figures  represent  the 
limits  of  composition  of  sixteen  samples  from  Alsace  : — 
sp.  gr.  0-9931—1-0076,  alcohol  4-71— 7  66  grms.,  extract 
1-22 — 4  65  grms.,  sugar-free  extract,  1-13 — 3-15  grins., 
ash  0-056 — 0190  grm.,  total  acidity  (calculated  as  tartaric 
acid)  0-27 — 0-61  grm.,  volatile  acidity  (calculated  as 
acetic  acid)  001— 015  grm.  lactic  acid' 0-23— 0-37  grm.. 
reducing  sugar  0-10 — 1-67  ffrm.,  and  glycerol  0-3 — 0-5 
grm.  per  100  c.c.  Neither  tartaric  nor  citric  acid  was 
present.  The  optical  rotation  (in  200  mm.  tube)  ranged 
from  +0-6  to  +2-3  sugar  degrees,  and  remained  distinctly 
dextro-rotatory  after  fermentation.  According  to  the 
author  it  is  possible  to  detect  the  presence  of  only  10  per 
cent,  of  malt-wine  in  dry  grape  wines  by  jiolarising  after 
suitable  concentration. — .1   H.  L. 

Wine*  .'    I'n seme  of  citric  acid  in .      Blarez.  Deniges 

and  Gayon.     Ann.   Falsif..    1914.   7,  9—11. 

A^ilyses    of   38    authentic    wines    from    the   SauteriK- 
Montbazillac,  Anjou,  and  Rhine  districts  show  that  citr. 
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toid  i-  .1  natural  constituent  "l  these  wince,  tho  amount 
found  varying  from  ;i  trace  t<>  0*45  grm.  pet  litre.  Chi 
lines  from  16  samples  ol  blaok  and  white  grapes,  before 
and  after  fennentati 

ol  .it  rie 


Before. 


i r< -m   Hi  samples  01  DtaoK  ami  wiuie  grapes,  doioiv 
<-r  fermentation,  oontained  from  0*08  t"  0-70  grm. 

i-  acid  |>-'i  litre,     \V.  P.  8. 


While  irinr.1  ;    Presence  of oxalic  acid  in .      II.  I'''" 

Diacon.  Ann.  Falsif.,  1914,  7,  22—28. 
Winn:  wines  are  liable  to  become  opalescent  or  turbid 
.iii.l  to  give  .i  white  sediment,  ami  t.i  prevent  this  defect 
(  •  r-.ivs>  blanch*  ")  the  practice  has  arisen  of  treating 
ili'  urine  with  from  is  ii  20  grim,  of  oxalic  acid  per 
hectolitre,  with  the  object  of  precipitating  the  calcium 
■alts  present,  as  the  turbiditj  is  attributed  to  these  com- 
pounds Tho  calcium  oxalate  formed  is  not,  however, 
Lpitatcd  completely  from  the  wine;  .i  certain  propor- 
tion, in  quantity  dejiending  on  the  aridity  of  the  wine 
and  tho  presence  of  sulphurous  acid,  remaining  in  solution. 
\  wine  free  from  oxalic  acid  when  treated  similarly 
will  remain  clear  for  about  it  days,  after  which,  crystal- 
of  calcium  tartrate  aro  deposited.  The  author  lias 
separated  as  much  as  006  grm.  "f  oxalic  acid  from  a 
litre  of  white  wine      \V.  P.  S. 


Tn ii ni ii  :    Determination   nf in  eider.     ('.   \V.   Spiers. 

.1.  Acne  Soi  .  lull.  6,  77—83. 
THE  autlmr  criticises  the  various  methods  in  use  for  the 
determination  of  tannin,  and  finally  recommends  the  use 
of  fat-free  casein  as  a  dctannisiug  agent,  the  amount  of 
tannin  removed  being  determined  by  the  loss  in  perman- 
ganate value  on  titration,  since  casein  removes  nothing 
bat  tannin  from  solution  (see  this  -I  .  1911,  l-ii>.  Detail- 
iiisinc  is  accomplished  bj  shaking  50  c.c.  with  I  grm.  of 
in  for  15  min.  The  |iermanganate  was  standardised 
by  means  of  various  pure  commercial  tannins  and  the 
rietirc  adopted  is  1  crin.  of  ammonium  oxalate  0-4648 
grm.  of  tannin.      \V.  H.  P. 


Alcohol ;    Manufacture  of  ethyl  - 
Bull.     Assoc.    I 'him.     Sinr.. 


A timi' ei j  o  ii  nitrogen 

04)23 

ii  in 

in  1 1 
;  18 

oo7; 

Soluble  organic  nltro    n 

11  148 

Insoluble  organic  oil 

Soluble  organic  matter  

Insoluble  organic  mattei 

—  from  sawdust,     du  nien. 
1914,   31,  500  -501. 

Koth  (Bull.  Assoc,  ('him.  Suer..  1913.  31,  4(13)  has  stated 
that  it  is  unnecessary  to  use  lead  lined  vessels  in  sac 
oharifying  sawdust  with  sulphurous  acid  in  presence  of  a 
small  quantity  of  water,  steel  being  sufficiently  resistant 
under  these  conditions.  The  author's  experience  does 
not  oonfirm  this.  Thus,  it  has  been  found  that  on  heating 
mixtures  of  1500  kilo-,  of  sawdust  (containing  30—35 
|»-r  cent,  of  water).  SI  kilos,  of  sulphurous  anhydride, 
and  400  lines  of  water,  in  apparatus  made  of  unprotected 
steel,  the  metal  is  rapidly  attacked  ;  in  the  course  of  200 
operations,  the  thickness  of  the  stc-l  sheeting  was 
diminished  from  22  to  15  mm.  Further,  the  iron  sulphate 
thus  introduced  into  the  saccharification  product, 
seriously  retarded  tie    subsequent  fermentation.— L.  E. 


I  i'immm  from  beetroot  distilleries  .    Method*  of  purification  of 

.     A.  Miintx  and   E.   I.ainc.      Ball.  Soc.  d  Fneour.. 

WIS,  120,  535—563. 

ption  of  various  methods  proposed  for  the 
purification  and  disposal  of  vinasse  from  distilleries  in 
which  beetroots  arc  employed,  the  author  present-  details 
of  experiments  on  a  new  biological  process.  The  vinasse 
is  allowed    to   flow    very    slowly   over  a    series   of  shallow 

-  whilst  aerobic  organisms,  such  as  mycoderma  yeasts 
or   moulds  are  cultivated   on   its   surface.      In   one   series 

[periments  described,  ten  trays  (each  38  cm.  by  57  cm.) 
were  disposed  one  above  another,  and  the  liquid  pass.-d 
each  in  turn  in  a  layer  0-5  em.  deep,  and  at  such 
a  rate  that  9—13  litres  wire  treate  1  per  day.  All  the  trays 
were  inoculated  with  spores  of  Sterigmatocystis  nigra. 
and  the  crops  produced  were  collected  every  3 — 4  de 
out  from  only  5  trays  at  a  time  so  that  there  were  always 
■  t  least  5  trays  covered  with  well -developed  cultures. 
The  following  table  shows  the  composition  of  the  vinass 
before  and  after  treatment,  expressed  in  grms.  per  litre  :  — 


The    vinasse    underwent    considerable    concentration    bj 

evaporation,  and  aboul  one  hilt  .it  its  tad  organic 
in  itter  was  oxidised  to  carbon  dioxide  an  I  water  by  the 
mould.  The  acidity  was  aba  groatft  roduci  1  ["he  use 
of  pure  cultures  of  Stcrigmatocystu  nigra  was  found  to 
prevent  serious  invasion  ol  the  trays  bj  mycodermn 
yeasts,  which  are  undesirable  as  the)  are  nol  so  1  'adily 
separate   from   the   liquid,   and   do   not    trap   suspend 

matte's   to   the   same  extent    as   tie'    telle. i    mould   growths. 

The  mould  orope,  containing  about  50  per  'int.  of  the 
nitrogen  and  30  per  cent,  of  the  phosphorus  of  'he  vinasse, 
can  he  very  readily  removed  from  the  liquid,  and  aftei 
being  dried  and  powdered,  they  constitute  a  valuable 
manure  containing:  X  about  8-27,  I'1'  3-51  and  KJ> 
2-68  per  cent.  The  yield  of  dried  mould  is  about  3-6  kilos. 
jH-r  eh.  m.  of  vinasse  Alter  treatment  by  tie-  pro 
described  above,  and  neutralisation  of  tin-  residual  a  iditj  . 
the  vinasse  is  ainenalile  to  further  purification  on  nitrifying 
hai  terial  beds  (-.-,■  this  .1..  191 !.  506,  7o7.  1403),  whi  1 
i'  can  he  rendered  free  from  ammonia  and  almost  free 
from  organic  nitrogen  and  organic  matter.  Thus  purified 
the  liquid  is  perfectly  limpid  and  inodorous  althou 
coloured  yellowish  brown:  it  contains:  l',i>,  aboul  0-2, 
K.O  1  0  and  CaO  0-4  per  cent.,  and  i<  well  suited  for 
watering  growing  plants,   -J.  H.  I.. 

Patents. 

Diastolic     preparations;      Manufacture     of .     ('.     F. 

Cross  and  It.    F.   1..  Turner.  London,  and   H.    F.    Fuller. 

Burnham,  Bucks.     Eng.  Fat.  7:17.  .Ian.  0.  1913. 
A   CONCENTRATED   diastatie   extract    is   incorporated    wit! 
such  a  quantity   of   previously  dried   starch   or  Starchy 
material    that    a    solid    and    apparently    dry     product     is 
obtained. — L.  E. 

Yeast;     Transformation    nf   beer into    bakers'    i/m-i. 

E.   A.   Barbet.     Ft.   Pat.  461,742,   Nov.  5.   l!il.'. 

Pressed  beer  yeast  is  first  liquefied  by  admixture  with  a 
suitable  salt  {e~.g.,  2  per  cent,  of  common  salt).  The  cell 
juices,  containing  bitter  substances,  are  thus  drawn 
out  of  the  cells,  and  may  be  separated  from  them  bj 
filtration,  but  this  is  not  necessary.  The  liquefied  vast 
1-  regenerated  by  growth  in  a  dilute,  tillered,  saccharified 
wort  similar  to  those  employed  in  the  manufacturi 
yeast  by  the  aeration  process. — I.  H.  L. 

Yeast ;  •Collection  of from  fermentation  vats.     R.  Reik. 

Fr.    Pat.    462,207,   Sept.    4,   1913.     Under    Int.   Cbnv., 
Sept.  6,   1912. 

The  yeast  head  is  draw  11  otT  from  the  top  of  fermented 
wort, 'into  the  mouthpiece  of  a  flexible  pipe  and  is  carried 
along  the  pipe  to  closed  receivers  which  are  in  communica- 
tion with  an  exhaust  pump.  —  f.  H.  L. 

Imylaceous   materials;    Process  for   th    liquefa 
charification  <;«''  fermentation   of .     A.    Boidin  and 

.1.    Kttront.     Fr.    Pat.   461,853,    Nov.    7.    1912. 
The  material  is  preferably  first  steeped  in  water  at  about 
70°  C     and    ground    in    the    moist    state.     The    starch    is 
liquefied  by  the  action  of  Bat   tubtiUs  or  ftf.  m  •■ 
in  an  alkaline  medium,  saccharified  by  malt  di 
suitable   moulds   in   a   neutral   or   acid   medium,   and   f.-r- 
meated   by  vast. — J.  H.  L. 

Malt ;  Process  of  manufacturing .     J.  von  der  Kammer. 

Berlin      Assignor    to    B.     von    der    Kammer.    Chicago. 

U.S.  Pat.  1,084,943,  Jan.  20,  P'14. 
See  Fr   Pat.  154,534  of  l!ll:t:  this  J.,  1913,  880.— T.  F.  B. 
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Diastase;    Process   for   obtaining  pure .     S.   Frankel. 

Fr.  Pat.  461.3S5.  Aug.  13.  1913. 

See  Eng.  Pat.  1S.427  of  1013  ;  this  J  .  1913,  1166.— T.F.B. 

Non-alcoholic    beverages;     Manufacture    of .    C.    R. 

Wagner,  Sonnenberg.  Germany.     U.S.   Pat.   1.084.833. 
Jan.  20,  1914. 

See  Eng.  Pat.  16,707  oi  1910  :  this  J..  1911,  916.— T.  F.  B. 

Crystallised    liquids;      Process    for    preparing .     U. 

Wegener.     Fr.  Pat.  461.392.  Aug.  14,  1913. 

See  Eng.  Pat.  20.061  of  1913  ;  this  .1..  1914,  157.— T.  F.  B. 

Distillery  and  lih   residues;    Impts.  in  and  apparatus  for 

recovering  valuable   products  from .     C.   E.   Geigcr. 

\V.  E.  Koop.  and  G.  \V.  Fiske,  Louisville,  Ky.,  U.S.A. 
Eng.   Pat.  4052.  Feb.  17,  1913. 

See  U.S.  Pat.  1.057.142  of  1913:  this  J.,  1913.444.— T.F.B. 

Dry  distillation  of  grape  Marc.     Fr.  Pat.  461,443.  See  IIb. 

Plastic  composition  [from  yeast  and  spent  hops].     U.S.  Pat. 
1,084,900.     See  V. 

Treatment  of  materials  containing  tartaric  acid  for  the 
extraction  of  calcium  ami  potassium  tartrates.  Fr.  Pat. 
461.901.      Ni.   VII. 


;•     paration  of  yeast  for  the  manufacture  of  extracts.     Fr. 
Pat.    462.19S.     S,e  XIXa. 


XIXa.— FOODS. 

Flour   containing   barium    carbonate  ;    Cases   of  poisoning 

caused  by .     L.  Hugounenq.     Ann.  Falsif.,  1914,  7, 

54 — 56. 
Xi'MEROtrs  cases  of  more  or  less  acute  poisoning  investi- 
gated by  the  author  were  found  to  be  caused  by  the 
presence  of  barium  carbonate  in  the  flour  which  had  been 
consumed  by  the  patients.  Analysis  of  the  flour  showed 
that  it  contained  from  5  to  21  per  cent,  of  barium  carbonate, 
whilst  bread  made  from  the  flour  contained  from  2  to  7-5 
per  cent,  (calculated  on  the  dry  substance).  No  definite 
evidence  was  obtained  as  to  how  the  barium  carbonate 
came  to  be  mixed  with  the  flour. — W.  P.  S. 

Milk ;    Detection   of  added  water   in by  a  simplified 

violeeular  concentration  constant.  L.  Mathieu  and  L. 
Ferre.     Ann.  Falsif.,  1914,  7,  12—21. 

The  simplified  molecular  concentration  constant  denotes 
the  sum  of  the  weight  of  crystallised  lactose  and  of  the 
sodium  chloride  expressed  as  the  isotonic  equivalent  of 
lactose.  For  instance,  a  milk  containing  54-5  gtms.  of 
lactose  and  1-4  grm.  of  sodium  chloride  per  litre  would  give 
a  constant  of  54-5-f  (1-4  X  lT9)  =  71-2,  since  1  grm.  of 
sodium  chloride  is  the  isotonic  equivalent  of  11-9  grms. 
of  lactose.  The  constant  must  be  corrected  for  the 
volume  of  the  fat  and  casein  :  the  volume  of  the  calcium 
phosphate  may  be  neglected.  This  correction,  taking 
extreme  cases,  varies  from  103  to  1-10  and  in  the  majority 
of  milks  it  is  107,  that  is  to  say,  the  constant  found  as 
above  must  be  multiplied  by  1-07  to  give  the  true  value 
With  most  milks  the  value  of  the  constant  lies  between 
74  and  79  and  will  fall  below  73  when  the  milk  contains 
from  5  to  8  per  cent,  of  added  water. — W.  P.  S. 

[Mill:.]     Separator-slime;     The   lipoids   of and   flair 

importance  for  the  formation  of  milk  fat.  0.  Laxa  and 
A.  Koiiec'nv.  MUchwirtechaftl.  Zentr.,  1913.  42, 
663— G71,  691—697.     Chem.  Zentr.,  1914,  1,  281—282. 

The  separator-slime  examined  was  derived  mostly  frcm 
milk  which  had  been  pasteurised  at  85c  C.     It  contained 


53-32 — 30-78  (average  56-52)  per  cent,  of  water, 
28-56— 5512  (3212)  of  protein,  0-61 — 1-25  (2-32)  of 
fat.  and  4-40—6-08  (5-23)  per  cent,  of  ash.  The  dried 
slime  contained  0-103 — 0107  per  cent.  P205  soluble  in 
alcohol  and  0-21  per  cent,  of  cholesterol.  Slime  from 
raw  milk  contained  71-86 — 75-32  per  cent,  of  water. 
16-73—21-91  of  protein,  and  2-85—  307  of  fat :  and  the 
dry  substance  contained  0157  per  cent.  P=05  soluble  in 
alcohol.  The  fat  extracted  by  ether  was  separated  into  a 
liquid  portion  (greatly  preponderating)  and  a  solid  portion. 
The  residue  left  after  extracting  the  slime  with  ether 
yielded  to  alcohol  a  further  quantity  of  pale  green  fat 
rich  in  chlorophyll.  The  characters  of  the  different 
specimens  of  fat  are  shown  in  the  following  table  : — 


Fat  extracted  by  ether. 


Fat 


tract ed 

Whole 

Liquid 
fat. 

Solid 

by 

fat. 

fat. 

alcohol. 

Solidif.  pt 

+  6°C. 

28-3°  C. 

_ 

Melting  point    

— 

18°— 
28°  C. 

38°— 
39°  C. 

— 

192-2— 

191-9— 

180-1— 

210— 

192-9 

192-8 

1S0-3 

210-8 

119 

69-3 

— 

— 

Reicherb-Meissl  value 

12-8 

17-2— 
17-6 

12" 

8-5 

Polenske  value 

4-3 

3-2 

3-fl 

1-8 

Refractometer  reading 

47 

— 

4tK> 

— 

(40°  C.) 

Iodine  value      

40-8— 

45-5 — 

34-6— 

381— 

43-6 

45-9 

35-2 

38-6 

Hehner  value    

— 

88-2— 
88-8 

91-5 

— 

Mol.  wt.  of  insol.  acids 

— 

315 

309 

291 

The  fatty  acids  of  the  liquid  fat  contained  :  erncic 
acid,  49-56  ;  oleic  acid,  21-24  ;  palmitic,  stearic,  myristic 
and  lauric  acids,  17-70;  soluble  volatile  acids,  4-90  per 
cent— A.  S. 


Butter ;      Preservation     of fry     means       of     sodium 

bicarbonate  and  sodium  nitrate.    F.  Bordas.    Ann.  Falsif.. 
1914,  7,  45—49. 

The  results  of  an  investigation,  in  which  quantities  of 
100  grms.  of  butter  were  mixed  with  0-857  grm.  of  sodium 
bicarbonate  or  with  this  quantity  of  bicarbonate  and 
01 43  srrm.  of  sodium  nitrate,  and  then  kept  for  14  days, 
showed  that,  although  the  alkali  prevented  the  acidity  of 
the  butter  from  increasing,  it  modified  the  colour  and  taste  : 
the  addition  of  the  sodium  nitrate  was  without  effect. 

— W.  P.  S. 


Cottonseed     hulls;      Determination     of in     cottonseed 

meal.     V.  Grimme.     Chem.-Zeit.,  1914,  38,  137—139. 

The  difficulties  of  manipulation  in  Fraps'  method  (this 
J.,  1909,  590)  are  obviated  by  basing  the  calculation  upon 
the   results    of   hydrolysis    with  1   per  cent,  hydrochloric 
acid.     The  amounts  of  residues  thus  obtained  with  the 
seed   kernels   of   N.   American,    Brazilian,    Egyptian  anil 
Caucasian  cotton  ranged  from   10-32  to  11-58  per  cent.. 
whilst  the  hulls  gave  69-64  to  70-07  per  cent.     Only  in  th< 
case  of  cottonseed  grown  in  Togo  was  there  any  pronounced 
variation   from   these  results,   the  residues  then   ranging 
from   10-45  to   11-54  (kernels)  and  from  59-10  to  65-01 
(hulls).     As  the  exports  of  Teeo  cottonseed  are  relntivoK 
negligible  the  values  of  70  for  the  hulls  and  of  11  for  tin 
kernels  was  adopted  for  the  calculation.     2  grms.  of  tin 
finelv-powdered   meal   (freed   from   fat)   are  digested   f' 
30  mins.  (from  the  time  of  boiling)  beneath  a  reflux  cor. 
denser  with  200  e.e.  of  I  percent,  hvdrochloric  acid,  and  tl 
liquid  then  diluted  to  1000  c.c.  with  hot  water,  and  filter, 
through  asbestos.     The  residue  is  washed  with  hot  watci 
then  thfee  times  with  alcohol  and  once  with  ether,  an 
dried   at   105°— 110°  C.   until  constant  in  weight,  afn 
which  it  is  ignited  and  the  amount  of  ash  deducted  froi 
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the  first   wriLiii.    The  percentage  of  bulla  is  calculated 

liy     the     formula     ej=  ,  where  y    represents 

the  amount  ..f  ash-froo  re  .idne.  The  results  agreed  oloeelj 
with  those  obtained  bj  tho  method  ol  Fraps,  the  difference 
lying  between     0*3and   l-0-8  per  cent.     CAM. 


Pa  ii  n  rs. 

Meat;    Process   i'f  pf  >'  t  *  i ng  \.    Danilovskyi   St 

r  :  rebut  ■■    Eng.    Pat    1 1,784,  June  26,   1913. 

Immediately  niter  tho  animal  has  been  slaughtered  an 
inoiaion  is  made  in  the  heart,  and  a  solution  consisting 
u[  water,  100  puis,  sodium  chloride,  I  to  '■'•.  and  hydrogen 
peroxide,  0-005  to  o-.l  part,  is  introduced  into  the  artery 

and  forced  t hi . xiltIi  the  I>1 1  vessels  under  a  pressure  not 

exceeding  0-33  atmosphere.  When  the  solution  has 
replaced  all  tho  blood  in  tho  vessels,  as  is  shown  by  the 
solution  flowing  in  a  colourless  condition  from  the  right 
ventricle,  the  oarcaso  is  eviscerated,  Bkinned,  immersed 
in  a  tank  filled  with  the  solution,  and  then  wrapped  in 
linen  saturated  with  the  solution.     \V.  P.  S. 


Protein  compound*  from  fislt  ,    Proci  is  for  the  preparation  of 

soluble .     Naamlooze      Vennootschap      Algemeene 

Bxploitatio  Maatschapoij,  Amsterdam.  Eng.  Pat. 
•22A&2,  Oct.  (..  1913.  Addition  to  Eng.  Pat.  7700  of 
1813,  dated  Nov.  6,  1912  (this  J.,  1913,  957). 

In  order  to  avoid  the  use  of  carbon  dioxide  for  carbonating 
the  excess  of  calcium  hydroxide  employed  in  the  process 
described  in  the  former  patent  {Inc.  cit.),  the  mixture 
obtained  on  digesting  tish  with  calcium  hydroxide  is  diluted 
with  water,  and  filtered.  The  insoluble  portion  of  the 
calcium  hydroxide  is  thus  removed,  and  the  filtrate  is 
then  carbonated  and  tho  proteins  separated. — W.  P.  S. 

Milk;  Process  for  curdling  —.     J.  Brensike,  Hustisford, 
Wis.     U.S.  Pat.  1,083,659,  dan.  6,  1914. 

HACKS  and  intestines  of  fish  are  freed  from  their 
contents,  soaked  in  water,  and  heated  for  1  hour,  or  more. 
The  liquid  portion  is  then  separated,  filtered,  a  suitable 
proportion  of  rennet  is  added  to  the  liltrate,  and  this 
mixture  is  added  to  milk.— W.  P.  S. 


-Via,-     Machine  for    drying .     P.    M.    Thardy.      Fr. 

Pat.  401.584,  July  23,  1913. 

OfeUULAR  glass  or  polished  metal  plates  are  mounted 
vertically  on  a  rotating  shaft  ;  each  plate  is  surrounded 
by  a  steam-jacket  which  covers  three-fourths  of  the 
mnaoe,  and  means  are  provided  for  exhausting  the  air 
from  the  space  between  the  jacket  and  the  plate.  The 
milk  is  delivered  on  to  both  sides  of  the  plates  by  oppositely 
rotating  rollers,  the  lower  parts  of  which  dip  into  a  vessel 
containing  the  milk  ;  a  pair  of  rollers  is  provided  for  each 
plate.  The  film  of  dried  milk  is  removed  from  the  plates 
by  scrapers. — \\".  P.  S. 


Margarint  and  analog  Uanufactun  of 

using   cooling   surfaa  i   for   cooling   tht     liquid     fat 
emulsions,     I'.  Bchou.     First   Addition,  dated  July  30, 
1913,  to  Fr.  Pat.   154,640,  Fob.  20,  1913  (this  J.,  1913, 
880)      i  nd.  i  Int.  Com  .  Oct   21,  1912. 
Tin:  ilnn  lilins  ol  (.it  romovod  bj  thi  ire  hi  ate  i 

rapidly  so  as  to  yield    I  -  mass,      W.  P.  S. 


Artificial  mill:  and  a  process  and  apparatus  for  its  manu- 
facture. G.  von  Rigler.  Fr.  Pat.  461.131,  Aug.  5, 
1913.     Under  Int.  Conv.,  Oct.  29,  1912. 

<  Rt'DE  gluten  (150  grm«.)  is  dissolved  in  1  litre  of  a 
solution  containing  001  to  0015  per  cent,  of  potassium 
hydroxide  and  0-5  per  cent,  of  alcohol  ;  suitable  quantities 
of  sodium  chlori  le,  lime-water,  phosphoric  acid,  and 
sugar,  are  then  added  (care  being  taken  that  the  solution 
still  remains  alkaline  in  reaction),  and  the  solution,  while 
being  gradually  heated  from  70° — 100°  <'.'.,  is  emulsified 
with  3-5  per  cent,  of  its  weight  of  a  vegetable  oil  such  as 
eocoanut  oil.  The  mixture  is  maintained  at  100' C. 
for  30  mins..  then  filtered,  cooled,  and  transferred  to 
sterilised  bottles.  The  different  parts  of  the  apparatus 
are  all  in  connection  with  each  other  so  that,  during  the 
various  operations,  the  mixture  may  be  kept  out  of  contact 
with  the  atmosphere.— W.  P.  S. 


Prod  m    "f    exit 
R.    Di  oglae      Ft.    Pal 


Peclinous    alimentary    products; 

from  fruits  and  /•■/ 

162,044,  Sept.  I.  1913. 
Fruit  (apple)  pulp,  after  the  removal  of  the  natural 
juices  and  sugar,  is  extracted  with  hot  watci  containing 
a  small  quantity  of  an  acid.  The  aqueous  solution  is 
evaporated,  preferably  under  reduced  pressure,  to  a 
syrupy  consistence.  Leguminous  substances  may  also 
be  nsed  .is  the  sourw  of  the  pectin.     \V   P.  S. 


Alimentary  products   [jellies,  jams,  etc.],   and   process  of 
manufacturing  thtm.     K.    Douglas.     Fr.    Pat.   (62,045, 

Sept.  I.  1913. 

Crushed  fruit,  or  fruit  juice,  is  mixed  with  sugar  and  an 
amount  of  concentrated  pectin  solution  sufficient  to  convert 
the  whole  into  a  jelly  without  concentration.  The 
mixture  is  then  sterilised  bv  heating,  and  cooled.      W.  P.  S. 


feast;   Preparation  of —       for  tin  manufaclun  o 
"Visca"     Nahntngsmittel-Ges.    m.    b.    H.     Fr.    Pat. 
462,198,  Nov.  16,  1912. 

FOR  the  preparation  of  yeast  extracts  analogous  to  extracts 
of  meat,  the  yeast  is  first  washed  to  remove  bittei 
substances  and  other  impurities,  and  then  allowed  to 
ferment  an  aqueous  solution  of  sugar.  It  is  killed  when 
fermentation  is  in  full  vigour,  and  the  quantity  of  sugar 
employed  is  so  chosen  that  a  small  excess  remains  in  the 
yeast.— J.  H.  L. 


Flour;      Process     and    machine    for    treating .      C. 

Herendeen.     Fr.  Pat.  461,138,  Aug.  6,  1913. 

See  U.S.  Pats.  1,073,985 and  1,073,98(>  of  1913  ;    this  J., 
1913,  987.— T.  F.  B. 


Transformation  of  beer  yeast  into  bakers'  yeast.     Fr.  Pat. 
461,742.     Set    XVIII. 


XIXb.— WATER  PURIFICATION;  SANITATION. 
Experiments  on  emulsions.     Newman.     Set  XII. 


Patents. 

Water  •    Apparatus  for  the  treatment  [softening]  of and 

for   similar    purposes.      W.    B.    Ormandy,    .Manchester. 
Eng.  Pat.  25,261,  -Nov.  4.  1912. 
\  rot\ti\-c.  horizontal  cylinder  is  divided  into  compart- 
ments  bv    perforated    partitions  :     zeolites   are   placed    in 
these    compartments    and    are    brought    into    intimate 

I  contact  with  the  water  passing  through  the  cylinder 
by  means  of  curved  blades  attached  to  the  inner  walls. 
\  filter  is  provided  at  each  end  of  the  cylinder.  I  he 
water  may  he  passed  in  either  direction,  alternately, 
through  the  cylinder,  and  a  regenerating  solution  may  be 
admitted  when  required,  or  the  zeolites  max    be  removed 

'  and  treated  with  the  solution  in  a  separ.it.  vessel.  In  a 
modification  of  the  apparatus,  the  cylinder  If .fixed  and 
contains  a  central  rotating  shaft  fitted  with  blades 
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Water  ;  Method  of  and  apparatus  for  heating  and  purifying 

.     N.  Tikhomiroff,  Moscow.     Eng.  Pat.  131,  Jan.  2, 

1913. 

Waste  furnace  gases  are  passed  upwards  through  three 

or  more  superposed  chambers,  and  the  water  mixed  with  a 
suitable  reagent  (aluminium  sulphate,  calcium  hydroxide. 
sodium  carbonate)  is  sprayed  through  an  atomiser  into 
the  upper  chamber,  then  collected  from  the  latter  and 
sprayed  into  the  next  lower  chamber,  and  so  on.  A  tank, 
divided  into  compartments,  is  provided  for  collecting 
separately  the  water  flowing  from  the  different  chambers, 
and  the  hot  water  from  the  last  chamber  may  be  passed 
through   a    filter    before   it    is   conducted    to   the   boiler. 

— W.  1'.  S. 


Water  ;     Method   and    means    for    softening .     H.    .T. 

Wheaton,     Spondon,     Derbyshire.     Eng.     Pat.     418S, 
Feb.  IS.  1913. 

In  an  apparatus  where  the  water  to  be  softened  is  passed 
downwards  through  a  lied  of  softening  material  such  as 
zeolites  and  then  through  a  layer  of  sand,  the  zeolites 
are  regenerated  by  leading  a  solution  of  sodium  chloride 
from  a  tank  (situated  above  the  softening  chamber) 
to  a  space  below  the  zeolite  bed  and  allowing  it  to  flow 
upwards  through  the  same.  Water  is  then  admitted  to 
the  upper  part  of  the  chamber  in  order  to  wash  the  zeolites. 
The  sodium  chloride  solution  is  prepared  in  a  tank  at  the 
around  level  and  then  pumped  into  the  upper  tank. 

— W.  P.  s. 


Refuse     destructors.     Comp.     d'Incineration     Industrielle. 

Paris.     Eng.   Pat.    12,668,  May  30,   1913.     Under  Int. 

Conv.,  June  28,  1912. 
The  destructor  consists  of  a  number  of  furnaces,  each 
having  a  preliminary  drying  chamber  with  an  inclined  arch 
on  which  the  fresh  refuse  is  dried  and  distilled  before  it 
falls  on  to  the  grate  :  the  distillation  gases  pass  into  a 
combustion  chamber  heated  by  a  coke  furnace,  the  latter 
being  supplied  with  a  current  of  heated  air  from  the 
refuse  chamber  or  from  the  front  of  the  furnace.  The 
gases  from  the  combustion  chamber  are  then  conducted 
under  a  boiler  and  through  a  preheater  and  dust  collector 
before  being  allowed  to  escape  into  the  atmosphere. 
.Means  are  provided  for  removing  clinker  from  the  furnaces. 

— W.  P.  s. 


Charcoal        Manufacture    of    nrlii-p     potodered [from 

refuse]  for  purifying  ami  filtering  purposes.     L.  Pilaski. 
Ger.  1'at.  267.44:1.  Aug.  16.  1912. 

Bouse  refuse  and  road  sweepings  are  sifted  to  remove 
the  tine  material ;  from  the  coarser  portion,  stones. 
cinders,  etc.  are  removed,  and  the  residue  is  treated  with 
quicklime  and  Subjected  to  destructive  distillation. — A    S. 


Sterilisation    of    liquids:     Apparatus    for    the .     V. 

Henri.    A.    Helbronner.    and    M.    von    Recklinghausen. 

Paris.     Kim.   Pat.  28,660,   Dec.   12,   1912.     Under  Int. 

Conv..  Dec.  21.  1911. 
See  Addition  of  Dec.  21.  191 1.  to  Fr.  Pat.  424,369  of  1910  ; 
this  J..   1913,  504.— T.  F.  B. 


Charcoal  for  purification  and  filtration  :  Process  for  making 

powdered .'     L.  Pilaski.     Fr.  Pat.  461.599.  July  30, 

1913. 

See  Her.  Pat.  267.443  of  1912  ;    preceding.— T.  F.  B. 


Sewage;     Apparatus   for    purifying    .     P.     Bunzel. 

Fr.  Pat.  461.622.  Aug.'  4,  1913. 

Sfk  U.S.  Pat.  1.079.391  of  1913  ;  this.!..  1914,  39.— T.  F  .B. 


XX.     ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Strophanthin  in  seeds  and  tincturi  :   Determination  of . 

J.    B.   Lampart   and   A.    Muller.     Arch.    Pharm..    19]:i. 
251,  609—632. 

Comparisons  have  been  made  of  a  number  of  methods  for 
the  determiuat ion  of  strophanthin  in  strophanthus  seeds 
or  tincture.  The  most  satisfactory  is  that  described  by 
Fromme  in  191(1  (Geschafts-Ber.,  Caesar  and  Loretz.  1910, 
118;  1911.  142).  7-0  grms.  of  the  finely-crushed  seeds  are 
boiled  in  a  reflux  apparatus  for  an  hour  with  700  grms.  of 
absolute  alcohol.  When  cold,  the  whole  is  made  up  to  the 
original  weight  with  absolute  alcohol,  and  50-5  grms. 
filtered  into  a  porcelain  basin.  The  alcohol  is  evaporated 
and  the  residue  washed  with  light  petroleum  which  is 
poured  through  a  filter.  The  insoluble  residue  in  the 
filter  and  basin  are  boiled  with  5 — S  grms.  of  water, 
treated  with  5  drops  of  lead  acetate  solution  and  about 
0-2  grm.  of  kieselguhr.  well  mixed  and  filtered  into  a  100  c.c. 
flask.  The  insoluble  portion  is  washed  till  the  runnings  no 
longer  have  a  bitter  taste.  The  filtrate  is  treated  with 
5  drops  of  hydrochloric  acid  and  boiled  gently  for  2  hours, 
tlv  volume  being  kept  between  10 — 20  c.c.  by  the  addition 
of  distilled  water.  When  cold,  the  liquid  is  extracted  twice 
with  10  c.-e.  of  chloroform  which  is  filtered  into  a  tared 
Hask.  Tin-  aqueous  portion  is  again  boiled  for  half-an- 
hour,  cooled  and  extracted  three  times  with  10  c.c.  of 
chloroform.  If  the  aqueous  portion  after  warming  still 
tastes  bitter,  the  boiling  and  extraction  with  chloroform  are 
repeated.  The  chloroform  is  distilled  off,  the  residue  dried 
in  a  desiccator  and  then  weighed.  It  consists  of  strophan- 
thidin, one  part  of  which  corresponds  to  2187  parts  of  pure 
strophanthin.  For  the  tincture  51  grms.  (equivalent  to 
5-0 grms.  of  the  seeds)  are  heated  on  the  water  bath  to 
remove  the  alcohol,  the  residue  taken  up  with  20  grms.  of 
hot  water,  treated  with  1.3  drops  of  lead  acetate  solution 
and  0-2  gnu.  of  kieselguhr.  It  is  then  treated  by  the 
method  described  above  for  the  seeds. — F.  Shun. 


Harmini     m,-l    harmaline.     0.    Fischer.     Ber.,    1914,   47, 

99—107.     (See  also  this  J.,   1912,  659.) 
After  discussing  the  formula?  that  have  been  proposed  for 
harmine   and   harmaline,   including   those   of   Pcrkin  and 
Robinson    (loc.    cit.).    further   formulae    are   put   forward 
for   harmine   wliich   are    better   in   accordance   with   the 
behaviour    of    this    substance.     Methylharmaline    hyi 
chloride  crystallise!  from  hot  water  and  melted  at  265°  C. 
with    decomposition.     It    was   reduced    by    boiling   with 
sodium    and    amyl    alcohol    to    methvldihydroharmaline 
C14H,gN20,    which    was    crystallised    from    benzene   anil 
formed  nearly  colourless  leaflets,  m.  pt.  173°  — 174"  ('.    The 
latter  substance  gave  a  methiodide,   in.  pt.  203    C,  which 
wis  converted  into  a  pseudo-bise  with  the  composition  fl 
a  quaternary   dimethylharmaline   ammonium    hydroxide. 
C,5H2aN202,    m.  pt.    129°  C,    on    boiling   with    potassium 
hydroxide  and  methyl  alcohol.     When  dimethylharmalim 
iodide    was    boiled    with    aqueous    potassium    hydroxide 
trimethylamine  was  split  off.     Haimaline  was  condei 
with   hydroxylamine  by   boiling  an   alcoholic   solution  . 
the   two   substances,   with   the  formation    of    a    product 
CISH17N30s.  m.  pt.  1S(I:  ('.  after  crystallising  from  ale il 
Harmine  and  dihydroharmaline  could  not  be  condensed  i 
this    «ay.     Dihydroharmaline    and    benzaldehyde 
boiled  in  concentrated  solution  and  the  product  precipitate' 
by  the  addition  of  hydrochloric  acid.      After  washing  wit 
ether,  nearly  colourless  crystals  of  a  condensation  prodm 
were    obtained    with    the    composition.     C33H3JX;1 '.' 
Harminic  acid  was  oxidised  by  heating  1 — 1-5  grm.  wit 
2  c.c.  of  nitric  acid  (sp.gr.  1-4)  and  6  c.c.  of  water  to  180 
200°  C.  when  isonicotinic  acid.  C6H5N00.  in.   pt.  307 
308    <•..  was  obtained.—  F.  SnDX. 

Digitorin  o„rl  gitalin.     H.  Kiliani.     Arch.  Pharm..  191 

251,  562—587. 
Gitalin  is  not  readily  converted  into  anhydrogitalin 
boiling    with    water   or   treatment    with   solvents 
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Mated  bj  Kraft  (Arch.  I 'harm  .  I '.ml'.  250,  118;  compare 
also  this  J.,  1912,  260).  A  method  for  analysing  digitalis 
preparationa  is  propoeed,  baaed  od  tin-  fact  that  when  -i 
solution  ■  »f  digitoiin,  gitalin  and  anhydrogitalin  in  ft 
mixture  of  equal  volumes  of  chloroform  and  methyl 
alcohol  is  treated  with  ether,  digitoxin  ami  anhydrogitalin 
are  preoipitated,  whilst  gitalin  remains  in  tin-  solution, 
Oood  yields  of  digitoxigcnin  ran  lie  obtained  by  boiling 
I  part  uf  digitoxin  with  about  Hi  parts  of  a  mixture  of 
It m  p.u  ts  of  50  per  cent,  alcohol  and  I  pari  of  concentrated 
hydrochloric  acid  fur  IS  minutes.  Digitoxose,  produced 
ther  with  digitoxigcnin  by  the  hydrolysis  "I  digitoxin, 
eadily  decomposed  by  boiling  with  dilute  aqueous 
hydrochloric  arid.  This  sugar  behaves  quite  differently 
t.i  i-arabinose  and  does  nol  yield  furfural  on  distillation 
with  hydrochloric  acid.  It  has  the  composition,  C,H,,04. 
When  digitoxinic  acid  lactone  is  boiled  with  an  aqueous 
alcoholic  solution  of  quinine,  a  quinine  sail  of  the  acid 
is  formed  melting  at  Iti4  (\  The  brucine  salt  formed  in 
the  same  way  melts  at    124°  ('. — F.  ShSK, 


Purine  boars  :   Synthetic  glucmides  of  the .     E.  Fischer 

and  B.  Helferich."    Her..  1914,  47,  210—236. 

Bv  interact  ion  of  acetobromoglucose  or  its  derivatives, 
and  salts  of  the  purine  bases  with  heavy  metals  (especially 
silver  Baits),  in  water-free  solvents,  the  authors  BUCCI  edefl 
in  preparing  glucosides  of  these  liases.  Thus,  by  heating 
■gather  the  silver  suit  of  theophylline  and  acetobromo- 
i,  in  boiling  xylene,  a  tetra  acetyl  derivative  of 
theophylline-</-glucoside  was  obtained,  which  when  hydro- 
lyseil  by  alcoholic  ammonia  yielded  theophylline-aT- 
glucoside.  This  compound  (which  probably  contains  the 
dextrose  residue  attached  to  one  of  the  nitrogen  atoms 
of  the  imidazole  ring)  was  very  readily  hydrolysed  by  hot 
dilute  acids,  but  not  by  emulsin  or  yeast  enzymes. 
It  is  probably  a  .-J-glucoside  like  all  those  hitherto  prepared 
from  acetobromoglucose.  Glucosides  of  theobromine  and 
hydroxycaffeine  were  prepared  in  a  similar  manner  :  the 
former  underwent  slow  hydrolysis  in  cold  aqueous  solutions. 
Dichloro  adenine  served  for  the  preparation  of  several 
of  these  glucosides.  Thus,  by  careful  reduction  of  di- 
chloroadenine  glm  oside  with  hydriodie  acid  and  phos- 
pbonium  iodide,  adcnine-d-glucoside  was  obtained  and  this 
was  converted  into  hypoxanthine-glueoside  by  the  action 
■f  nitrous  acid  :  both  of  these  were  similar  to  natural 
-  of  adenine  and  hypoxanihine.  Dichloro-adenine- 
glucosidc  was  also  converted  into  the  monochloro  compound 
by  heating  with  water  and  zinc  dust  at  140°  C.  ;  the 
iminn  group  was  removed  by  means  of  nitrous  acid  and, 
by  subsequent  treatment  of  the  product  with  alcoholic 
ammonia  at  150°(_'.  a  crystallisable  substance,  probably 
gTHntne-glucoside,  was  obtained.  The  nucleic  acids  and 
the  closely  related,  but  more  simply  constituted  nucleotides, 
contain  not  only  bases  and  sugars  but  also  phosphoric  acid, 
>nd  the  latter  appears  to  be  combined  with  the  sugar  , 
residue.  By  combining  theophylline-rf-glucoside  with 
phosphoric  acid  by  the  procedure  of  Neuberg  and  Pollak 
(this  J..  1910.  291,  967)  products  were  obtained  which, 
though  they  resembled  the  nucleotides  in  many  respects, 
were  only  monobasic  and  they  were  not  obtained  crystal- 
nne — J.  H.  L. 


*<trmparilUi  root  :    Chemical  (xaminalion  of .     F.  B. 

Power  and  A.    H.   Salwav.     them.  Soc.   Trans.,   1914, 
105,  201—219. 

oMXEBriAi.  grey  Jamaica  sarsaparilla  root  {Smilax  omnia. 
Hooker,  fil.)  was  found  to  contain  a  small  quantity  of  an 
•nzyme  which  slowly  hydrolysed  amygdalin.  22-1  kilos. 
f  the  ground  root  were  extracted  by  continuous  percola- 
ion  with  hot  alcohol,  and  after  removal  of  the  greater 
■art  of  the  solvent,  the  viscid  dark-coloured  extract 
ilea.)  was  distilled  with  steam.  The  distillate 
ontatned  2-6  grms.  of  a  pale  yellow  essential  oil,  which 
»»<P.  gr.  0-977  at  15  15  ('..  was  not  completely- 
^luble  in  70  per  cent,  alcohol,  and  distilled  between  70° 
nd  200"  ('.  at  16  mm.  The  following  compounds  were 
elated  from  the  alcoholic  extract  :— A  crystalline  gluco- 


""';■  Bin.  <  ,,":."  „.7H  0   in   pi  248  CM»- 

—48-.>  in  aqueous  solution),  a  phytosterolin  (sitosterol  </- 
glucoside),  C„H„0„  in  pt.  280  286  C,  with  de- 
composition, sitosterol,  C„H4jO,  m.  pt.  136  138  «'., 
[«1d  =  —  27  :i  in  chloroform,  stigmasterol  i  ',,,11  ,0.  anew, 
uijaUline dioarboxylio acid, tartapit  acid,!  ,11  0  ((  0,H)„ 
'"■  I1'  806  C.,  dextrose,  and  a  mixture  of  palmil 
behenio,  oleii .  and  linolic  acids.  There  were  also  present 
a  eonsideralile  quantity  of  potassium  nitrate  and  a  small 
quantity  of  a  Bubstanoe  having  the  characters  of  oetyl-4- 
glucosnle.     The     total     quantity     of     resinous     ma 


extracted  by  alcohol  was  equivalent  to  about  l  26  pel 
e.nt.  ,,f  the  weight  of  the  root,     Bareasaponin,  on  hydro 

lysis,  yielded  l  mol.  of  aai  in,  I      H«,0„  m.  pt. 

183  C ..  |a]D=  — 60-3°  in  methyl  alcohol,  and  3  mols.  of 
dextn.se.  .lamaica  sarsaparilla  root  thus  ooiltains  Onl] 
one  definite  saponin-glucoside,  namely  aarsaaaponin,  but 

it  also  contains  a  phystosterol  glucosid •  phytosterolin 

(sitosterol-rf-glueosidel.  and  it  is  pml.al.le  that  the  pariUin 
of  earlier  investigators  consisted  of  a  mixture  .,f  nag 
saponin  and  a  phytosterolin.  Commercial  smilacin,  the 
smilasaponin  of  v.  Sohuls  (Pharin.  J„  1892,  52.  6  :  Arb.  di  - 
pharmakol.  Inst,  zu  Dorpat.  1890.  14.  14).  was  found  to 
consist  of  a  relatively  small  proportion  ol  sarsasaponin 
together  with  indefinite  amorphous  products.— A.  S. 


Sulphur  dioxide-camphor  ;    The  system .     I.   Bellucci 

and  L.  Grassi.     Atti  R.  Accad.'dei  Lincei  Roma.   1913, 
22.  II.,  676—680. 

A  carefil  study  of  mixtures  of  camphor  and  sulphur 
dioxide  by  the  method  of  thermal  analysis  showed  that 
two  compounds  are  formed,  viz..  ('10H,„O.2S<>  „  in.  pt. 
— 4f> ,(.,..undC10H11(),S(]!.  m.  pt.  -24  ( '.'  It  is  probable 
that  the  action  of  camphor  in  facilitating  the  union  of 
sulphur  dioxide  and  chlorine  to  sulphuryl  chloride  is 
connected  with  the  formation  of  these  compounds.  This 
view  is  borne  out  by  the  statement  in  Ger.  Pat.  138,631 
(U.S.  Pat.  716,248  of  1902;  this  .1.,  190.1.  1 1(1)  that  good 
yields  of  sulphuryl  chloride  can  be  obtained  by  adding 
iiquid  chlorine  to  a  previously  prepared,  cooled  liquid 
mixture  of  sulphur  dioxide  and  camphor,  i.e.,  under 
conditions  specially  favourable  to  the  formation  of  the 
compounds  mentioned. — A.  S. 


Salieylic  acid  chloride  ;    Preparation  of .     E.   Kopet- 

schni  and  L.  Karczag.     Ber..  1914.  47.  236—237. 

Sodium  salicylate  was  added  slowly  to  thionyl  chloride 
cooled  with  ice.  Sulphur  dioxide  was  evolved  and  the 
mixture  turned  into  a  gelatinous  mass  which  became 
more  or  less  transparent  on  standing.  This  consisted  of  a 
mixture  of  salicylic  acid  chloride.  C,H|(OH)00Cl,  and 
sodium  chloride.  The  excess  of  thionyl  chloride  was 
removed  by  warming  gently  in  a  vacuum.  The  n 
was  then  heated  and  the  salicylic  acid  chloride  distilled 
off  at  90° — ll.V  C.  at  12  mm.'  It  then  formed  a  clear, 
highly  refractive,  stable  liquid  with  a  characteristic  odour. 
When  cooled  on  ice  it  solidified  and  then  melted  again  at 
17-5° — 18-0"  C.  A  better  yield  was  obtained  by  extractim; 
the  mass  with  light  petroleum,  but  the  product  was  found 
to  be  liable  to  spontaneous  decomposition. — F.  SnDX. 


Aldehydes  and  ketones  ;    Seduction  of  the  carbonyl  group 

in to  the  methylene  group.     E.  Clemmensen.     Ber.. 

1914,  47,  51—63. 
A  general  and  practically  quantitative  reduction  is 
effected  by  amalgamated  zinc  and  hydrochloric  acid 
(which  is  usually  of  1  :  1  or  1  :  2  strength),  and  the  pro- 
ducts are  of  high  purity.  The  reactions  arc  represented 
thus  : 

R.CO.Ar(OH)+2H,=R.CH  .Am  iH)-i-H20    and 
Ar(OH).CHO+2H.=Ar(OH).CHJ-+-HtO. 

For  ketones  the  complete  mixture  is  heated  for  several 
hours  ;  but,  owing  to  the  resinilication  of  certain  aldehydes 
by  acid,  the  aldehyde  is  usually  added  in  portions  to  the 
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reducing  mixture.  The  following  phenols  have  thus  been 
prepared  from  the  corresponding  hydroxy-ketones : 
p-ethylphenol,  j)-propvlphenol,  m-ethyl-o-cresol,  ethyl- 
resorcinol,  ethylquinol,  ethvlcatechol,  ethylpyrogallol  and 
diethylpyrogallol.  The  phenols  obtained  by  the  reduction 
of  aromatic  hydroxy-aldehydes  include  the  three  cresols 
and  p-methvlthymol.  As  a  typical  case,  the  preparation 
of  o-cresol  from  salicylaldehyde  may  be  quoted.  Good 
commercial  granulated  zinc  is  left  for  a  few  hours  in  a 
.5  per  cent,  solution  of  corrosive  sublimate.  The  liquid  is 
poured  off  and  the  zinc  (150  grms.)  transferred  directly 
to  a  flask  provided  with  a  reflux  condenser.  Concentrated 
hydrochloric  acid  (200  c.c.)  is  added,  the  mixture  is 
warmed  till  reaction  sets  well  in,  and  salicylaldehyde 
(25  grms.)  run  in  gradually  from  a  dropping  funnel.  The 
completed  mixture  is  boiled  for  an  hour  ;  further  small 
quantities  of  acid  being  introduced  from  time  to  time 
during  the  whole  course  of  the  reaction.  Finally,  the 
o-cresol  is  distilled  with  steam,  separated  by  the  addition 
of  common  salt,  dried  and  re-distilled.  The  yield  is  about 
70  per  cent.  The  colour  reactions  of  the  extremely  pare 
cresols  so  obtained,  are  described,  and  the  author 
attributes  the  unpleasant  smell  of  commercial  phenol  to 
the  presence  of  ;)-eresol  and  p-ethylphenol. — J.  R, 


Alkoxy  groups;    The  action  of  Grig  nurd's  reagent  on . 

H.  Simonis  and  P.  Remmert,     Ber.,  1914,  47,  269—271. 

Thf  alkoxy  group  is  only  indifferent  to  Grignard's  reagent 
(alkyl  magnesium  iodide)  at  comparatively  low  tempera- 
tures, thus  anisol  is  not  acted  upon  at  100°  C,  bvit  at 
its  boiling  point  (155°  C.)  is  completely  decomposed: 
C6H5.OCH3+CH3.MgI==C,;H.i.OMgI+C,H(i.  Phenetol 

similarly  gives  phenol  and  propane.  Dimethoxy-com- 
pounds  behave  in  the  same  way,  quinol-dimethylether 
giving  a  good  yield  of  quinol  together  with  a  little  of  the 
mono-ether  when  the  reaction  is  carried  out  at  250°  C.  in 
petroleum  solution.— J.  B. 


Sodium  alkyl  thiosulphates  ;    Action  of  hydrogen  peroxide 

on  the .     D.  F.  Twiss.     Chem.  Soc.  Trans.,  1914, 

105,  36—39. 

In  slightly  acid  solution  the  sodium  alkyl  thiosulphates  are 
readily  oxidised  by  hydrogen  peroxide,  forming  disulphides, 

e.g.,    2C6H5.CH2.Sj03Na+H202=(C6H5.CH2)2S2-f2NaHS04. 

The  disulphides  of  the  benzyl,  o-nitrobenzyl,  p-riitrobenzyl 
and  allyl  radicles  have  been  prepared  in  this  manner 
o-Nitrobenzyl-selenosulphate  has  similarly  been  oxidised 
to  yield  di-o-nitrobenzyl  diselenide.  The  method  has  the 
advantage  of  not  giving  rise  to  by-products  of  unpleasant 
smell.  Dibenzyl  diselenide  suspended  in  glacial  acetic 
acid  is  oxidised  almost  quantitatively  by  hydrogen  peroxide 
to  selenious  acid  and  benzvl  alcohol. — J.  R. 


Glycerol    and    oxalic    acid ,     Interaction    of .     F.    D. 

Chattaway.  Chem.  Soc.  Trans.,  1914,  105,  151 — 156. 
The  explanation  of  this  action  usually  given  in  the  text- 
books is  incorrect.  Oxalic  acid  forms  with  glycerol 
both  a  normal  and  an  acid  oxalate.  The  latter  decom- 
poses readily  at  a  slightly  elevated  temperature  into 
carbon  dioxide  and  monoformin.  The  fresh  oxalic  acid 
displaces  formic  acid  from  the  monoformin,  and  the 
cycle  of  operations  is  repeated.  This  is  shown  by  the 
fact  that  on  adding  ammonia  or  aniline  to  the  reaction 
mixture,  oxamic  or  oxanilic  acids  can  be  obtained, 
demonstrating  the  existence  of  the  acid  glyceryloxalate 
in  the  melt.  Using  ethyl  alcohol  instead  of  glycerol  the 
whole  series  of  reactions  can  be  carried  out  and  the  products 
isolated  at  every  stage.  The  allyl  alcohol  obtained  when 
the  reaction  mixture  is  rapidly  heated  to  a  higher 
temperature  results  from  the  decomposition  of  the  normal 
glyceryl  ester,  dioxalin, 


This  can  be  shown  to  be  present  in  such  a  reaction  mixture 
by  the  formation  of  oxamide  or  oxanilide,  and  on  heating 
it  decomposes  into  allyl  alcohol  and  carbon  dioxide. 

— W.  H.  P. 

Patents. 

Preparations  containing  formic  aldehyde  [and  sugars], 
H.  Sefton-.Jones,  London.  From  J.  A.  von  Wiilfing, 
Berlin.     Eng.  Pat.  17,616,  Aug.  2,  1911. 

See  U.S.  Pat.  1,062,501  of  1913;  this  J.  1913,  672. 
Similar  products  are  obtained  from  one  mol.  of  a  biose 
or  two  mols.  of  a  monose  and  one,  two,  three,  or  four  mols. 
of  formaldehyde.— T.  F.  B. 


Formaldehyde  ;    Process  for  the  manufacture    of  crystalline 

polymerisation    products    of .     F.     Pollak,     Berlin. 

Eng.  Pat.  25,830,  Nov.   11,   1913.     Under  Int.  Conv., 
Dec.  13,  1912. 

The  various  crystalline  polymerisation  products  of 
formaldehyde  (polyoxymethylenes)  can  be  obtained  by 
dissolving  amorphous  paraformaldehyde  in  solutions  of 
acids  or  acid  salts  by  heating,  or  by  treating  it  with 
such  solutions  heated  to  a  temperature  below  that  required 
for  complete  solution ;  on  cooling  the  polymerisation 
products  separate  from  the  liquid.  For  example,  500 
parts  of  dry  amorphous  paraformaldehyde  are  dissolved 
in  680  parts  by  weight  of  sulphuric  acid  (22-8  vols,  per 
cent.)  at  90° — 95°  C,  the  solution  is  filtered  and  allowed 
to  cool  slowly :  the  product  consists  of  pure  o-poly- 
oxymethylene,  which  is  soluble  in  aqueous  sodium  sulphite 
solution  and  does  not  react  exothermically  with  phenols 
without  contact  media.  When  stronger  acid  is  used, 
and  in  greater  quantity,  the  /J-  and  -y-polymers,  which  are 
reactive  with  phenols,  and  are  soluble  and  insoluble, 
respectively,  in  sodium  sulphite  solution,  are  obtained. 

— T.  F.  B. 


Pharmaceutical  compounds  [fatty  acids  containing  arsenic 

and  phosphorus'] ;  Manufacture  of .     F.  Heinemann, 

Berlin.  Eng.  Pat.  10,378,  May  2,  1913.  Addition  to 
Eng.  Pat,  18,732  of  1912,  dated  Nov.  29,  1911  (see  this  J., 
1913,  109). 

Fatty  acids  of  the  acetylene  series  containing  arsenic 
can  be  obtained  by  treating  the  acids  with  arsenic  trioxide 
and  hydrohalogen  acids  in  presence  of  dehydrating  agents. 
Other  mixtures  yielding  trihalogen  derivatives  of  arsenic 
or  phosphorus  may  be  used  to  produce  acids  containing 
arsenic  or  phosphorus,  respectively. — T.  F.  B. 


Organic  arsenic  comjKiunds  ;    Process  for  preparing • 

H.  Bart,  Ger.  Pat.  268,172,  Sept.  20,  1912.  Addition 
to  Ger.  Pat.  250,264  (see  Eng.  Pat.  568  of  1911 ;  this  J., 
1911,  1087). 

An  aromatic  diazo  compound  is  treated  in  alkaline 
solution  with  arsenious  acid  or  its  salts  or  compound? 
which  contain  either  of  the  groupings,  .As(OK).,  or  As  :  0 
in  presence  of  a  catalyst,  such  as  metallic  copper,  silver, 
nickel,  or  cobalt,  or  their  compounds.  By  this  process, 
amino-5-hydroxy-2-phenylurethane  is  converted  into 
hydroxy-4-carboxyethylaniino-3-phenylarainic  acid  and 
p-aminophenol  into  p-hydroxyphenylaisinic  acid. — T.  F.  B 


CH 


-CHCH,OH. 


CO— CO— 0 


Arsenoprecious  metal  compounds  ;    Process  for  prepanm 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Brtining 

Ger.  Pats.  268,220  and  268,221,  July  21  and  Sept.  27 
1912. 
An  aqueous  solution  of  a  salt  of  3.3'-diamino-4.4'-dihydroxy 
arsenobenzene  or  of  its  formaldehyde-sulphoxylatc  com 
pound  is  treated  with  a  salt  of  gold  or  of  a  me"tal  of  th 
platinum  group,  and  the  products  are  separated  froi 
the  solutions  by  evaporation  or  by  addition  of  an  organi 
solvent.  The  complex  compounds  thus  obtained  may  c 
used  in  medicine  on  account  of  their  bactericidal  on 
perties.— T.  F.  B, 
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Aromatic    stibino-compounds,    aromatic    stibinoxides    and 
tlnir  derivative!;    Process   for   preparing  Chem. 

I'll.:   vonHeydon.    Gar.  Pat.  268,461, Deo  28,1911. 

Nuts  tnonoarylstibinio  acids  or  their  derivatives  axe 
treated  with  reducing  agents,  stibino-compounda  or 
stibinoxides  i>r  t htir  derivatives  are  produced,  according 
to  the  conditions  of  the  reaotion.     T.  1'.  1>- 


Olycerol-halogen-hydrins    and    poly-oxy-falty    acid    esters; 
Process  for   directly    producing  H     Fairbrother, 

London.     From     E.     Zollinger,     Zurich,    Switzerland. 

Eng.    ['at.    I  I.TliT.  .Inn.-  26,    1913. 

i.vckiiioks  (fats  anil  oils)  arc  converted  into  glycerol- 
halogen-hydrina  by  treatment  with  the  calculated  quantity 
or  with  an  excess  of  hydro-halogen  acid  under  pressure, 
cither  in  the  form  of  a  pas  or  in  solution  in  methyl  or  ethyl 
alcohol  :  the  fat  or  oil  may  be  used  undiluted  or  in  solution. 
Usually  a  further  reaction  takes  place,  owing  to  the 
dehydrating  action  of  the  bydrohalogen  acid  on  the  fatty 
acid  liberated.  Thus,  in  the  case  of  castor  oil,  the  principal 
products  of  the  reaction  arc  mono-  and  di-halogen-hydnns 
and  the  esters  of  polyricinoleic  acid,  together  with  small 
quantities  of  glycerol  and  free  di-  and  tri-ricinoleic  acid. 
The  yield  of  chlorhydrins  obtained  from  castor  oil  and 
hydrochloric  acid  gas  dissolved  in  ethyl  alcohol,  is  said 
to  be  from  90  to  98  per  cent,  of  the  theoretical  yield. 

— T.  F.  B. 


Emetine:   Manufacture  of .     H.  S.  Wellcome,  London. 

and  F.  H.  Carr  and  F.  L.  Pyman,  Dartford.  Eng.  Pat. 
17.-183.  July  30,  1913.  Addition  to  Eng.  Pat.  14,677, 
June  2.5.  1913  (sec  this  J..  1914,  102). 

Yields  of  emetine  much  greater  than  those  produced  as 
described  in  the  principal  patent,  are  obtained  by  boiling 
cephacline  with  sodium  amylate  and  anhydrous  sodium 
methyl  sulphate  in  anhydrous  fusel  oil,  subsequently 
icting  the  emetine  from  the  mixture  by  means  of 
dilute  acid.— T.  F.  B. 


AUvl  mifl  crotonic  aldehyiU  :    Manufacture  of .     Con- 
sortium f.  Elektroehem.  Industrie  (J.  m.  b.  H..  Niirnberg, 
nanv.     Eng.    Pat.    19.4(13.   Aug.    28.    1913.      Under 
Int.  Com..  Sept.  3.  1912. 

Acetalpehyde  is  converted  into  aldol  by  treating  it.  in 
absence  of  water,  with  a  small  quantity  ..f  an  alkali- 
metal  or  alkaline-earth  metal,  or  one  of  their  alloys  or 
compounds  soluble  in  aldehyde  :  the  amount  of  condensing 
agent  required  is  not  more  than  5  per  cent.,  and  is  prefer- 
ably much  less.  It  is  possible,  by  using  a  very  small 
quantity  of  the  condensing  agent,  to  prevent  almost 
entirely  the  formation  of  higher  condensation  products 
and  resinous  substances,  so  that  the  aidol  may  be  distilled 
in  vacuo  directly  from  the  reaction  product.  Further, 
'he  crude  reaction  product  may  be  worked  up  directly  to 
crotonic  aldehyde,  e.g.,  by  slow  distillation  under  ordinary 
In  the  examples  given,  the  amounts  of  con- 
densing agent  used  are  70  parts  of  2  per  cent,  calcium 
amalgam  or  2  parts  of  potassium  cvanide  to  1000  parts 
of  acetaldehydc— T.  F.  B. 

l'-l>ilzahoic  acid  :    Extraction  of .     Farbcnfabr.  vorm. 

'.    Bayer   und   Co.,    Elberfeld,    Germany.     Em*.    Pat. 
24,692,  Oct.  30,  1913.     Under  Int.  Con  v.,  Nov.  14.  1912. 

KxTRACTioN  of  the  root  of  Perezia  adnata  [syn.  Dumcrilia 

'lumboldtmna.  Trixis   pipitzahuae.  Compos.   Mexico)    with 

tot  alcohol  gives  a  maximum  yield  of  3-7   per  cent,   of 

lipitaaboic    acid,    owing    to    partial    decomposition    and 

ntramolecular   change    of    the    product    occurring,    with 

nnation  of  an   isomeric  compound,   of  m.   pt.    136    C, 

■  hich    does    not    possess    the    therapeutic    properties    of 

ipitiahoic  acid.     It  is  now  found  that  the  decomposition 

in  bo  almost   entirely  prevented,   with  the  consequent 

.redaction  of  higher  yields  of  the  pure  product  (m.  pt . 

i>4  — ]0ff  C.)  if  the  "root   be  extracted  at   the  ordinary 

•mperature   with   an  organic   solvent,   such  as   benzene. 

— T.  F.  B. 


low- freezing  liquid.     \l   A.  Hunter,  Troy,  N.T.     D.8  Pat 
1,082,028,  Deo,  30,  1913. 

\  mxtchi  of  carbon  tetrachloride  and   carbon  dichloridc 
(C,H,C1,  dicline)  with    or    withonl   addition   ol   another 

liquid,  is  claimed  as  a  "  low  Freezing  mixture."-   T.  F.  B. 

Solvents  [of  nUrocettulosi  |  .    Production  of  '»/  means  "/ 

halogen  compounds.  W.  E.  Ma-land.  Assignor  to  E.  I. 
du  l'ont  de  Ninionrs  I'nwder  Co.,  Wilmington,  Del. 
U.S.  Pat.  1,082,643,  Deo.  30,  1913 

A\    unsaturated    chlorohydrocarl -    used    to    render 

miscilile  a  series  of  norm. illy  immiscible  liquids,  ..;/..  wood 
alcohol    and    benzine.      The    product    may     be    need    as   a 

solvent  of  nitrocellulose.    T.  f\  15. 


Esters  and  ith rs  <>f  ethylideru  glycol  and  of  vinyl  alcohol; 

Manufacture  of .     K.  EJatte,  Schwanheim,  Assignor 

to  Chem.  Fain.  Griesheim-Elektron,  Frankfort  on  Maim  . 
Germany.     U.S.  Pat.  1,084,581,  Jan.   13.   1914. 

Ac  ervxBNE  can  be  made  to  react  with  various  organic 
hydroxy-compounds  in  presence  of  a  mercury  salt  (..</., 
mercuric  sulphate),  to  form  ethers  and  esters  of  ethylidenc- 
glyeol  and  of  vinyl  alcohol. — T.  F".  15. 


p-NUrophoii/learhamiil  chhridt  [and  diurylur'an]  ;     /Vw.-.< 

for    making .     Farbwerke    vorm.    Meister,    Lucius, 

und  Briining.  First  Addition,  dated  July  II.  1913,  to 
Fr.  Pat.  4."i9.S8.>.  .June  12.  1913.  Under  Int.  Conv., 
July  2.->,  1912. 

The   p-nitrophenylcarbamyl    chloride    described    in    the 

principal  patent  (see  this  .1  .  1913,  1129)  is  treated  with 
a  primary  or  secondary  base  or  a  substitution  product 
thereof  (sulphonic  acids,  hydroxysulphonic  acids,  etc.), 
with  or  without  adding  a  substance  to  neutralise  the 
hydrochloric  acid.  When  p-nitraniline  is  used  as  the  base. 
pp'-dinitrodiphenylurea  is  produced.  The  products  can 
be  obtained  in  one  operation  by  treating  with  phosgene 
two  mols.  of  the  same  lias;  or  one  mol.  each  of  two  different 
bases.— T.  F.  B. 


Sulphocarboxylic  anhydrides  <//»/  their  alkali  and  alkaline- 
earth    salts;     Process  for   producing .     Naamloozc 

V.nnootsehap  Fabriek  van  Chemische  Producten       F"r. 
Pat.  461,539,  May  16.  1913. 

The  conversion  of  monocarboxylic  acids  or  their 
anhydrides  into  the  sulphacids  by  the  action  of  sulphuric 
anhydride  or  fuming  sulphuric  acid,  respectively,  is 
found  to  take  place  in  two  stages,  the  first  stage  be 
the  formation  of  a  sulphocarboxylic  anhydride,  e.g., 
CH,.CO.OSO,H,  which  is  rapidly  converted  into  the 
sulphacid  (sulphaeetic  acid)  at  the  ordinary  temperatures. 
This  second  stage  is  very  slow,  however,  at  temperatures 
below  0°  ('..  so  that  the  sulphocarboxylic  anhydrides  can 
be  prepared  by  carrying  out  the  reaction  at  low  tempera- 
tores.  For  example,  a  quantitative  yield  of  acetyl- 
sulphuric  acid  is  obtained  by  adding  gradually  SO  kilos, 
of  sulphuric  anhydride  to  60  kilos,  of  acetic  acid  at  a 
temperature  below  0  C.  The  anhydrides  thus  formed  can 
be  converted  into  their  alkali  or  alkaline-earth  salts  by 
mixing  them  with  a  suitable  anhydrous  alkali  or  alkaline- 
earth  salt  at  a  temperature  below  o  ('.— T.  F.  B. 


Anhydrides  of  monobasic  organic  carboxylic  acids  :   Pt 

for  producing .     Naamloozc  Vennootschap  Fabriek 

van  Chemische  Producten.  Fr.  Pat.  461,540,  May  16, 
1913. 
The  alkali  or  alkaline-earth  salts  of  sulphocarboxylic 
anhydrides  of  organic  acids  (see  Fr.  Pat.  461,539;  pre- 
ceding) are  converted  into  the  corresponding  carboxylic 
anhydrides  bv  heating  alone  or  in  presence  of  an  indifferent 
liquid,  such  as  acetic  acid.  Simple  or  mixed  anhydrides 
are  also  obtained  by  heating  alkali  or  alkaline-earth  salts 
of  sulphocarboxylic   anhydrides   with  alkali   or  alkaline- 
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earth  salts  of  monocarboxylic  acids.  The  preparation  o 
acetic  anhydride  from  sodium  sulphacetate  and  sodium 
acetate  is  described  in  detail. — T.  F.  B. 


Calcium   salt  of  acelylsalicylic  add;    Process  for  making 

the .     Soc  Chimique  des  Usines  du  Rhone.     Fr.  Pat. 

462,161,  Sept.  3,  1913.     Under  Int.  Conv.,  Oct,  4,  1912. 

Quantitative  yields  of  calcuim  acetylsalieylatc  are  stated 
to  be  obtained  by  introducing  ammonia  into  a  solution  of 
salicvlic  acid  and  calcium  chloride  in  methyl  or  ethyl 
alcohol.— T.  F.  B. 


Hydrastinine  from  dihydrohydrastinint  ;  Process  for  prepar- 
ing   .     Farbenfabr.  vorra.  F.   Bayer  und  Co.     Ger. 

Pat,  207,272.  Jan.  19,  1913. 

Dihydrohydrastinine  is  converted  into  hydrastinine  by 
treatment  with  iodine  dissolved  in  an  organic  solvent, 
preferably  in  presence  of  a  substance  which  will  combine 
with  the  hydrohalogen  acid.  If  alcohol  has  been  used  as 
a  solvent,  the  insoluble  hydriodide  of  hydrastinine  sepa- 
rates out,  and  may  be  converted  into  the  free  base,  of 
m.  pt.  llo3— 116°  C.— T.  F.  B. 

Sails  of  h  yd rust  in  in<   ami  its  homologies  ;    Process  for  pre- 
paring   .     H.  Decker.     Ger.  Pat,  267,699,  Feb.   2. 

1912.     Addition  to  Ger.  Pat.  234.850  (this  J.,  1911,  923). 

Salts  of  hydrastinine  and  its  homologues  of  the  genera' 
formula, 

A'H,.CH, 


C ri  .►().,.(  (H 


V,R:N<1.lk-N 


lkvl 


(where  K  represents  hydrogen,  alkyl,  aralkyl,  or  aryl,  and 
x  an  acid  residue),  are  obtained  by  treating  with  a  con- 
densing agent  the  N-acidyl  derivatives  of  homopiperonyl- 
amine, 


CH,0,X'6H,.CH.,.CH,,.N 


^lciih  1 
^alkv'l, 


and  converting  the  dihydro-isoquinoline  compound  into  its 
salts  by  the  usual  methods  (see  also  Ger.  Pats.  245,095 
and  249,723  ;    this  J.,  1912,  483,  953).— T.  F.  B. 

X-Monoalhyl  derivatives  of  homopipcronylamine  ;    Process 

for    preparing .     H.    Decker.     Ger.    Pat.    267,700, 

Feb.   2,   1912. 

The  condensation  products  of  homopipcronylamine  and 
aldehydes,  obtained  aocording  to  Ger.  Pat.  257,138 
(see  this  J.,  1913.  507),  are  treated  with  alkylat- 
ing agents  in  absence  of  water,  and  the  quaternary 
ammonium  compounds  thus  formed  are  decomposed  by 
the  usual  methods  to  produce  the  free  base. — T.  F.  B. 

Giinniilinc  salts  ;   Process  for  preparing .     Farbenfabr" 

vorm.  F.   Bayer  und  Co.     Ger.  Pat.  267,380,  Aug.   18. 
1912. 

Dryanodiamide  or  its  equivalent  is  treated  with  an  acid 
substance,  without  application  of  pressure,  the  reaction 
being  stopped  as  soon  as  the  dicyanodiamidine  has  been 
decomposed. — T.  F.  B. 

Mercury  substituted  a  mi  no-compounds  ;    Process  for   pre- 
paring  .     Dr.  Baver  und  Co.     Ger.   Pats.    267,411 

and  267,412,  July  2  and  Dec.  20,  1912. 

Tyrosine  is  heated  in  aqueous  solution  with  mercuric 
oxide  or  a  mercuric  salt,  such  as  mercuric  acetate.  The 
products  are  stated  to  be  non-irritant  and  to  possess  power- 
ful bactericidal  properties. — T.  F.  B. 

Saponin  ;     Process  for   preparing   decomposition    products 

of .     F.    Hoffmann-La   Roche   und   Co.     Ger.    Pat. 

2i)7,815,  June  24,   1911. 

Solutions  of  saponin  in  dilute  mineral  acids  are  allowed 
to  remain  for  a  long  time  at  temperatures  not  exceeding 


blood  heat,  The  pentosides  separate  in  the  form  of  a 
tine  snow-white,  non-crystalline  mass,  which  can  be 
purified  by  dissolving  in  a  small  quantity  of  alcohol  and 
pouring  into  water.  The  product  does  not  possess  the 
hemolytic  properties  of  saponin.  Further  hydrolysis 
with  acids  results  in  the  formation  of  sapogenin  and 
pentoses  which  are  soluble  in  water. — T.  F.  B. 


Hydrogen  peroxide  and  hexametkylenetetramine  ;  Preparation 

of  a  compound  containing  in   solid,   stable  form. 

Diamalt  A.-G.  Ger.  Pat.  267,816,  March  5,  1912. 
Addition  to  Ger.  Pat.  264,111  (see  Eng.  Pat.  29,373 
of  1912;    this  J.,  1913,  672). 

The  stability  of  the  product  mentioned  in  the  principal 
patent  is  increased  by  addition  of  a  small  quantity  of  an 
acid  anhydride  or  of  an  acetyl  compound  of  an  aromatic 
hydroxy-acid  and  an  albuminoid  compound  or  a  poly- 
saccharide. These  additions  serve  to  absorb  the  small 
quantities  of  ammonia  and  formaldehyde  which  are 
evolved.— T.  F.  B. 


C-AUylphenols  and  their  analogues  ;    Process  for  preparing 
.     L.  Claisen.     Ger.  Pat.  208,099,  Nov.  3,  1912. 

O-Allylphenols  (allylphenyl  ethers),  or  their  analogues 
or  nucleus-substitution  products,  can  be  converted  into 
the  corresponding  C-allylphenols  by  prolonged  heating  at 
high  temperatures.  The  allyl  group  takes  up  a  position 
ortlw  or  pnra  to  the  hydroxyl  group. — T.  F.  B. 


I    Lecithin   salts;    Process  for  preparing .     P.    Bergell. 

Ger.  Pat,  268,103,  Nov.  2,  1912. 

One  mol.  of  citric  acid  is  mixed  with  a  solution  of  one,  t\<  n. 
or  three  mols.  of  lecithin,  or  one  mol.  of  glycerophosphoric 
acid  is  added  to  a  solution  of  one  or  two  mols.  of  lecithin, 
and  the  salts  are  separated  from  the  solutions  by  evapora- 
tion or  precipitation.  Alternatively,  citric  acid  or  g^cero- 
phosphoric  acid  is  added  in  excess  to  a  solution  of  lecithin 
in  a  solvent  which  is  not  miscible  with  water,  the  solution 
is  extracted  with  water  or  very  dilute  alcohol,  and  the 
,    lecithin  salt  solution  evaporated  to  dryness  in  ractto. 

— T.  F.  B. 


p-Aminophenyl    ester    "J    salicylic,    acid;     Preparation    of 

derivatives   of containing  sulphur.     I.    Abelin,   E. 

Biirgi.  and  M.  Perelstein.  Ger.  Pat,  268.174,  Feb.  18, 
1913. 

Salicylic  acid  /j-aminophenyl  ester  is  treated  with  an 

alkali  salt  or  an  ammonium  salt  of  w-methvlsulphonic  acid. 

The  products  are  soluble  in  water,  and  may  be  used  for 

therapeutic  purposes. — T.  F.  B. 


Curative   agents  for   tuberculosis,   smallpox,   and  fooi-and- 

month    disease;     Preparation    of .     W.    Ponndorf. 

Ger.  Pat,  208,293,  Nov.  14,  191 1.  Addition  to  Ger.  Pat. 
205,207. 
The  skin  of  animals  treated  as  described  in  the  principal 
patent  and  in  Ger.  Pat,  265,208  (see  this  J.,  1913,  1129) 
is  not  dried,  but  is  frozen  by  means  of  liquid  air,  liquid 
carbon  diuxide,  etc.,  finely  powdered,  sterilised,  ant! 
further  treated  as  described  in  the  prior  patents. — T.  F.  B 


Allyl  halides  ;    Process  for  preparing .     t'heni.  Fain 

auf    Actien,    vorm.    E.    Schering.     Ger.    Pat,    268.3K 
Dec.  14,  1912. 

Esters  of  allyl  alcohol  are  converted  into  allyl  balidcs  b 
treatment  with  gaseous  hydrogen  halides,  preferably  I 
presence  of  aqueous  hydrohalogen  acids.  The  proce.- 
may  be  carried  out  under  increased  pressure.  Esters  i 
allyl  alcohol  may  also  be  treated  with  gaseous  nydrogi 
I  halides  in  presence  of  catalysts.  The  yields  of  allyl  halitl< 
'    are  said  to  be  almost  quantitative. — T.  F.  B. 
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Carbonic  ultra  [oj  polyhydric  alcohol),  '/<■  \:    Process  for 
preparing  \     Boohatetter.     Qei      Pat.    268,462, 

Jane  13,  1912. 

Polvbydric   alcohols  other  than   glycerol,  or   hydroxj 

aldehydes  or  hydroxykol -  "I  the  oarbohydrate  series, 

arc  heated  with  phenol  carbonate  t"  a  temperature  about 

180°  C.  ;    mini -  polyhydrio  phenols  may  I"-  added  ae 

nt-.  The  resulting  carbonic  eaters  arc  generally 
iparinglv  soluble  in  tin-  usual  solvents;  hoi  glacial  acetic 
methyl  oxalate,  and  formamido  are  the  best  solvents 
Dextrose  carbonate,  which  can  I"-  crystallised  from  these 
solvents,  is  also  soluble  in  h"t  water.  All  the  carbonates 
decomposed  after  prolonged  boiling  with  water, 
eiirlx.n  dioxide  being  evolved.     T.  F   B 

'  ne  from  tobacco  toast*  :    Process  f<>>    preparing 

\V    Hill.-.     Ger.  Pat.  268,463,  April  12.  1913      A. I. lit 

t.>  Ger.    Pat.   262,463  (see   Eng.    Pat.    11,768  of    i"il  ; 
this  .1..  1912,  1147). 

'I'hi:  dry  tobacco  i<  extracted  with  an  organic  solvent, 
the  solvent  i  separated  from  the  extrai  t,  and  the  residue 
is  fractionated  in  a  vacuum. — T.  F.  B. 

Ointnu  iillik'  or  gelatinous  massi  'icinal  or  cosmetic 

purposes;    Preparation  of .     A.    E'chengrun.     Ger. 

Pat.  268,489,  Nov   24.  1911 

Aqukous-ai.coholk  solutions  of  cellulose  hydro- acetates 
or    cellulose    sulphacetates    are    mixed    with    medicinal 

■  inces,  perfumes,  or  sweetening  or  flavouring  agents 
which  are  themselves  solvents  of  acetylcellulose,  or  if  they 

not  soluble,  they  aro  dissolved  in  indifferent  solvents 
or  brought  in  contact  with  solvents  during   the   process. 

— T.  F.  I! 

Alkaloids   of  opium  free  from    morphine  ;     Production    of 

paration    containing  nil  the solubU    in    water. 

t.    Hoffmann-La    Roche    und    Co.     Gex     Pat.    268.555, 
Aug.  13.  1911. 

1  M  is  extracted  with  a  dilute  mineral  acid,  preferably 
sulphuric  acid,  the  solution  is  neutralised  with  alkali. 
extracted  with  chloroform,  made  alkaline  by  addition  of 
>u  alkali  carbonate  (preferably  a  bicarbonate)  and  shaken 
"Ut  with  chloroform.  The  latter  chloroform  solution,  which 
ill  the  alkaloids  except  morphine,  is  washed 
<vith  dilute  caustic  soda  solution  and  evaporated  to  dryness, 
and  the  residue  is  converted  into  soluble  salts.  It  is 
I  that  the  mixture  of  these  alkaloids,  in  the  pro- 
portion! in  which  thev  exist  in  opium,  is  a  highlv  effective 
nporific  agent.— T.  F.  B. 

*  "f  aromatic  carbosi/lie  acids  :    Pro*    -.,•  fur  preparing 
— .     Badische  Anilin   und  Soda   Fabrik.     Ger.    Pat. 
1,621,  Nov.  14,  1912. 

I  Salts  of  aromatic  carboxylic  acids  are  treated  with  halo- 
genidea  of  alcohols  in  presence  of  organic  bases. — T.  F.  B. 


Bther-saltt    and   ether-oxides    of    ithylideneglycol   and    "I 
vint/l  alcohol ;   Process  for  producing    — .     Chem 

(irieslieim-Klektion.      Ft.    p,,t      161,223     Aug     s,    1913. 

3j      is.  Pat.  1,084,681  of  1014  :    preeeding      I.  !■'.  B, 


Sulphochlorides  of  phend-o-carboxijlu  acids  and  <>f  tlnir 
derivatives,  Protest  ;  preparing  —  ■.  Farbonfabr. 
vonn.    P.    Haver   un.l   to.      Fr.    Pat.    161,320,    Aug,    II, 

1913.     Under  Int.  Conv.,  Aug.  13,  1912. 
Sbe  Ger.  Pat.  264,786  ol  1912;  this  J.,  1913, 1003.     TIM: 


Aldol   from    acetaldehydt  :     P  for    preparing . 

Consortium     f.     Blektrochem.     Industrie     G.  m.  b.  H, 
Pr.  Pat.  461,734,  Aug.  23,  1913. 

s;  ,    Eng.  Pat.  19,463  of  1913;   preceding.  -T.  F.  B. 


Butadiew  and  Us  homologues  ;    Manufarturi  »f .     W. 

H.  Pr.kin  and  P.  E.  Matthews.  Ft.  Pat.  (61,829, 
July  21.  1913.     Under  Int.  Conv.,  July  24,  1912. 

Seb  Eng.  Pat.  17,235  of  1912  :  this. I  .  1913,  ssi.     T.  P.  IS. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photomicrography;  Media  of  high  refn  r  for . 

('.  .lories.     Photogr.  .)..  IHI4.  54.  14—26. 

The  media  are  considered  chiefly  for  use  in  the  examination 
of  skeleton  diatoms  (refractive  index.  1  --43).  Some 
details  of  the  keeping,  optical,  and  other  properties  of 
Btyrax  (1-58),  liquidambar,  monobromonaphthalene  (1-66), 
pipeline  (1'68),  pipeline  with  Canada  balsam  (between 
1-52  and  ItiS)  and  with  bromide  of  arsenic  or  antimony, 
are  given,  with  notes  on  their  preparation.  Can.. da 
balsam,  styrax.  and  piperine  give  the  full  advantage  of 
homogeneous  immersion,  with  maximum  resolving  power, 
but  as  a  dry  mount  they  are  inferior  to  air,  while  realgar, 
ASoSo  (2'45)  is  superior.  The  chief  published  methods  for 
using  substances  containing  arsenic  and  sulphur,  loosely 
called  "  realgar,"  are  reviewed  ;  the  author  finds  that 
cleanliness  is  the  chief  condition  :  the  materials  should 
be  twice  distilled  before  use  :  7  parte  of  arsenic  to  22]. — 30 
sulphur  are  satisfactory  proportions.  To  secure  mount- 
free  from  air-bubbles,  the  medium  must  bo  worked  at  a 
low  temperature  :  this  is  made  possible  l>\  supporting 
tin  cover  with  a  slip,  so  that  more  pressure  than  usual 
may  be  applied.  The  addition  of  arsenioua  bromide 
lowers  the  melting-point,  but  is  to  be  avoided.  .Selenium 
and  sulphur,  and  selenium  and  realgar,  give  media  of  high 
refractive  index,  lint  of  deep  red  colour. — U.  K.  M. 


Dtaminodipheaylurea  :     Process  for  preparing   a    \chloro\ 

.     Farbwerke     vorm.     Mcister,     Lucius, 

mid  Pruning.     Ger.  Pa*.  268,658,  Sept.  14.  1912. 

-'  "   I'll  BXOBO-P-PHEK)  LKNKDI  VM1XE     or     OIK'     of     its     salts 

is   treated    with    phosgene    to   form    tetraehloro-diamino- 
liphenjlurea.— T.  F.  B. 

■   for   thr    difficultly    solubh    compounds   formed    in 

total    concretions;      Method    of    producing . 

C  Luckow,  Cologne,  Germany.     Eng.  Pat.  1427.  Jan.  17. 
1913. 

Pat.  454,183  of  1913  :   this  J.,  1913,  884.— T.  F.  B. 

AlhftphenoU  and  their  analogues  :    Process  fur  pr<»i 

.     L.    Claisen.    Godesberg    on     Rhine.    Germany. 

Pat.    24,932,   Nov.    1.    1913.     Under   Int.   Com.. 
1912. 

Pat.  268,099  of  1912  ;    preceding.— T.  F.  B. 


Patents. 

Photographic  printing  j*ip<r  and  transfer  pr F.  \V. 

Kent.  Clapham.     Eng.    Pat.   29,616,    Dec.   23.    1912. 

PAPKB  saturated  with  paraffin  wax  or  other  wax  is  em- 
ployed  as  the  basis  for  photographic  prints  or  transf 
this  ensures  permanence  of  dimensions  of  the  basis,  and 
easy  separation  of  the  film  when  the  transfer  is  made. 
The  emulsion  consists  preferably  of  a  gelatin  emulsion 
containing  pyroxylin,  which  adheres  satisfactorily  to  the 
waxed  base. — T.  F.  B. 


Pholoaraid.  -  and  tht  like.      R.  E.  Crowther, 

Carlisle.     Eng.  Pat.  29,919,  Dec.  30,  1912. 
Photogbafhk   emulsions  which  will  not  produce  reversal 
of  the  image  as  a  result  of  excessive  over-exposure,  can 
be  produced  b\   treating  an  ordinarj  silver  salt  emulsion 
with   p-phenylenediamine   or   with   a    methyl  derivative 
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thereof,  or  with  a  salt  of  either  of  these.  For  example. 
a  sensitive  plate  is  immersed  for  from  30  sees,  to  2  mins.  in 
a  solution  of  one  part  of  p-toluylenediamine  hydrochloride 
and  one  part  of  sodium  sulphite  crystals  in  75  parts  (by 
weight)  of  water,  to  which  one-third  of  the  volume  of 
alcohol  has  been  added.  The  sulphite  and  alcohol  are 
used  as  preservative*,  and  are  not  essential.  If  it  is 
desired  to  treat  the  emulsion  prior  to  coating,  the  above 
solution  is  added  in  the  proportion  of  120  c.c.  to  each 
20  grms.  of  silver  in  the  emulsion.  Plates  or  papers  pre- 
pared in  this  way  are  stated  to  give  equally  good  results 
whether  used  with  short  exposure  and  subsequent  develop- 
ment or  by  "  printing-out."  Developers  which  act  slowly 
should  be  used  with  these  emulsions  (compare  Eng.  Pat. 
14.744  of  1911  ;  this  J.,  1912,  747).— T.  F.  B. 


a  coefficient  of  0-62.  From  the  coefficient  the  quantity 
of  solvent  to  give  a  required  viscosity  may  be  calculated. 
For  collodions  so  viscous  as  to  be  above  the  range  of  the 
viscometer,  an  instrument  was  constructed  by  means  of 
which  the  extensibility  (viscosity)  was  measured  as  the 
distance  at  which  a  film  of  the  collodion  drawn  out  between 
two  discs  was  just  ruptured.  From  experiments  on 
solutions  containing  from  12-82  to  19-3  per  cent,  of  nitro- 
cellulose, the  coefficient  was  found  to  be  1-41.  Hence, 
although  the  use  of  a  nitrating  mixture  containing  15  per 
cent,  nitric  acid  involves  a  loss  of  11  per  cent,  in  yield, 
the  resulting  nitrocellulose  requires  only  1  part  of  solvent 
where  a  nitrocellulose  made  with  a  20  per  cent,  mixture, 
without  loss,  would  require  from  1-33  to  1-41  parts. 

—0.  E.  M. 


Colour  photography.     M.  F.  Ungerer,  Offenbach  on  Maine, 

Germany.     Eng.  Pat.  17,979,  Aug.  7,  1913. 
Three  part  negatives  are  made  from  Lumiere  autochrome    ' 
plates  or  other  colour-sensitive  coated  plates,  employing  the 
usual  three  sublraetive  colour  filters,  but  without  the  use  of 
lineal,   cross,   or  similar   lining   frames.     The   copying  is 
done  by  contact  on   panchromatic  plates,  and  the  three    j 
]>art    negatives    are    printed    successively    on    the    same 
printing   surface,    which    is    suitably    stained    after    each 
printing.— T.  F.  B. 

Coloured  reliefs  for  use  in  preparing  cinematograph  films   j 
or  other  photographic  transparencies;    Proc-ess  for  pro- 
ducing  .     F.W.Kent.     Pr.  Pat.  461,920,  Aug.  27, 

1913.     Under  Int.  Conv.,  Sept,  9,  1912. 

See  Eng.  Pat.  20,555  of  1912  ;  this  J.,  1913,  990.— T.  F.  B. 


XXII.— EXPLOSIVES;  MATCHES. 

Nitrocellulose    for    collodion  :      Manufacture    of .     T. 

Chandelon.  Bull.  Soc.  Chim.  Belg.,  1914,  28.  13—23. 
Lun-ge  has  shown  (this  J.,  1901,  1021  :  1907.  33)  that 
although  the  complete  solubility  of  a  nitrocellulose  depends 
upon  the  water-content  of  the  nitrating  bath,  the  quantity 
of  ether-alcohol  required  for  solution  varies  with  the 
conditions  of  nitration.  To  determine  whether  increase 
of  solubility  in  this  sense  is  set  off  by  decreased  yield  or 
other  disadvantage,  nitrations  were  carried  out  with  baths 
containing  15,  20,  and  25  per  cent,  of  nitric  acid, 
67,  62,  and  57  per  cent,  of  sulphuric  acid,  and  18 
per  cent,  of  water,  at  35°  or  40°  C.  for  1  to  4  hours. 
Three  samples  of  cotton  were  used.  It  was  found  that 
solubility,  as  measured  by  the  fluidity  of  the  resulting 
collodion,  was  increased  by  the  use  of  a  bath  containing 
II 

limit  the  loss  was  II  per 

40°  C,  and  in  some  cases  reached  18  per  cent.  Although 
the  loss  was  also  dependent  on  the  nature  of  the  cotton,  it 
could  not  be  predicted  with  accuracy  from  a  low  copper 
number  (Schwalbe,  this  J.,  1907,  548  ;'l910,  689).— 0.  E.  M. 


couoaion,  was  increased  uy  iiic  uac  ui  a  mcm.ii  ^unuaiiuug 
15  to  20  per  cent,  of  nitric  acid,  but  that  with  the  lower 
limit  the  loss  was  11  per  cent,  for  2  hours'  nitration  at 


Collodions  ;    Viscosity  of .     T.  Chandelon.     Bull.  Soc. 

Chim.  Belg.,  1914.  28,  24—32. 
The  viscosities  of  4-5  per  cent,  collodions  having  been 
observed  to  differ  according  to  whether  the  nitrating 
mixture  contained  15  or  20  per  cent,  of  nitric  acid,  this 
difference  was  investigated  for  higher  concentrations  of 
the  collodions.  The  material  was  specially  prepared,  and 
the  Cochius' viscometer  used  for  the  determinations.  It  was 
found  that  a  5  per  cent,  collodion  made  with  nitrocellulose 
from  the  20  per  cent,  bath  gave  a  viscosity  equal  to  that 
of  a  5-74  per  cent,  collodion  from  the  15  per  cent,  bath, 
and  that  this  ratio  (1-33),  called  the  coefficient  of  viscosity, 
was  maintained  up  to  about  an  8  per  cent,  collodion. 
Mixtures  of  1  to  2  and  of  3  to  2  alcohol-ether  gave  collodions 
of  about  equal  viscosity  from  equal  percentages  of  a  nitro- 
cellulose.    A  commercial  nitrocellulose  was  found  to  have 


Patents. 

Explosives  ;   Manufacture  of of  the  Sprengel  type.    T. 

Hawkins.     Fr.    Pat.   461,332,   Aug.    12,    1913.     Under 
Int.  Com.,  Sept.  23,  1912. 

A  cartridge  of  potassium  chlorate  contained  in  a  porous 
envelope  is  dipped  in  a  liquid  prepared  as  described 
below,  and  then  allowed  to  drain.  To  prepare  the  liquid, 
about  85  grms.  of  powdered  Australian  Grasstree  gum  are 
covered  to  a  depth  of  not  less  than  15  cm.  by  about  4 J  litres 
of  petrol  containing  1  per  cent,  each  of  acetone  and  tur- 
pentine, and  about  170  grms.  of  fuming  nitric  acid  (sp.  gr. 
1-5)  are  then  added  drop  by  drop. — T.  St. 


Nitrocellulose  :    Process  for  purifying .     J.   Duclaui. 

Fr.  Pat.  461,785,  Aug.  25,  1913. 

The  purification  of  nitrocellulose,  whether  of  new  manu- 
facture or  deteriorated  with  age,  is  effected  by  solution 
and  then  reprecipitating  in  a  finely  divided  form  by  a  liquid 
which  is  a  solvent  of  the  impurities  to  be  eliminated  but  not 
of  nitrocellulose.  For  dissolving  the  nitrocellulose,  acetone 
is  a  suitable  solvent.  This  solution  may  be  purified  by 
dialysis  through  a  cellulose  membrane  under  a  pressure 
sufficient  to  determine  osmosis  outwards  instead  of  inwards. 
Alternatively  the  solution  may  be  precipitated  by  water, 
which  removes  acid  impurities,  or  by  benzene  or  other 
suitable  organic  medium,  which  removes  resinous  impuri- 
ties. Preferably  the  two  modes  of  precipitation  may  be 
combined  by  adding  a  quantity  of  benzene  insufficient 
to  determine  precipitation  and  then  emulsifying  the 
mixture  by  the  gradual  addition  of  water. — J.  F.  B. 


Explosive    charges    for    mining    and    military    purposes; 

Manufacture  of .     C.   C'laessen,  Berlin.     Eng.  Pat, 

13,086,  June  5,  1913. 
See  Fr.  Pat.  459,979  of  1913  ;  this  J.,  1913,  1171.— T.  F.  B. 


Nitrating  cotton  in  vacuo  ;   Process  and  apparatus  for 

L.  Dumons,  Landerneau,  France.  Eng.  Pat,  14,003, 
June  17,  1913.    Under  Int.  Conv.,  July  6,  1912. 

See  Fr.  Pat.  445,833  of  1912  ;  this  J.,  1912, 1203.— T.  F.  B. 


Production  of  solvents  [of  nitrocellulose]  by  means  of  halogeri 
compounds.     U.S.  Pat,  1,082,543.     See  XX. 


XXni.— ANALYTICAL  PROCESSES. 

Carbon   bisulphide  as  a  laboratory  solvent.     L-    E.    \  lies 

J.  Soc.  Dyers  and  Col.,  1914,  30,  46-48. 
Carbon-  bisulphide  has  been  stated  to  increase  the  sulplni 
content  of  wool  (Pearson,  J.  Soc.  Dyers  and  Col..  190H,  OS 
The  author  finds  that  cirhon  bisulphide  very  carefully  pn> 
fied  bv  treatment  with  bromine  permanganate  and  funui 
nitric"acid,  left  a  deposit  when  boiled  for  a  long  time  in 
Soxblet  apparatus.     This  residue  (probably  a  polymeric 
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of  carbon  bisulphide)  had  a  brown  colour,  was  soluble  in 
qarbon biaolphide.bal  not  in  todium  sulphide,  and  varied  in 
amount  between  0-003  an  1  6-0076  pet  oent,,  ■  hot  which 
the  author  considers  might  l>c  due  t.i  the  varying  intensity 
of  tho  light  at  the  time  the  experiments  were  made.  The 
experiments  show  the  necessity  of  a  blank  test  in  exact 
analytical  work. — J   B. 


Carbon  ;  Determination  of by  the  wet  method.     Simul- 
taneous determination  of  halogens.     1".  FT.  Thies.    Chem.- 

Zeit..   1!H4,  38,  115—116. 

As  .\t.nsi>ii  ol  tfessinger's  method  (this  J.,  1890,  1069)  in 
combination  with  that  of  Baubigny  and  Chavanne  (this.!., 

1903,  7til  ;  1904.  130),  whereby  without  special  apparatus. 
carbon  and  halogens  (and  nitrogen)  can  be  determined 
simultaneously  in  organic  compounds;  explosive  organo- 
metallic  compounds,  such  as  silver  carbide,  silver-allylene, 
etc.,  can  be  safely  analysed  by  the  method.  The  mnteiial 
is  oxidised  by  a  mixture  of  sulphuric  acid  and  potassium 
bichromate,  with  addition  of  silver  nitrate  in  the  case  of 
lodo-com pounds  (compare  Baubigny  and  Chavanne.  be. 
tit.) ;  a  larg<  r  quantity  of  the  oxidising  mixture  than  that 
recommended  by  Baubigny  ind  Chavanne  is  required 
to  ensure  the  complete  oxidation  of  the  carbon  to  carbon 
dioxide,  and  the  concentration  must  be  suflicicntlv  high 
to  allow  of  .'  temperature  of  200°  C.  being  attained.  The 
gases  are  passed  through  a  laver  of  ignited  lime  (Briigel- 
mann,  Z.  anal.  (hem..  1870.  i5,  1.  175;  1877,  16,  1,  24), 
about  15  cm.  by  6  mm.,  between  two  asbestos  plugs  in  a 
tube  of  potash  glass,  30  cm  long,  and  then  through  two 
:  lime  tubes;  the  lime  is  heated  during  the  process. 
Iodine  is  retained  ill  the  oxidation  (last:  as  silver  iodide; 
carbon  dioxide,  chlorine,  and  bromine  are  absorbed  by  the 
lime,  the  two  latter  quantitatively,  whilst  any  traces  of 
carbon  dioxide  which  pass  are  retained  by  the  first  soda- 
lime  tube.  The  lime  (]lus  carbonate  and  halogen  com- 
pounds) is  subsequently  decomposed  by  nitric  acid  free  from 
halogens,  the  carbon  dioxide  determined  from  the  loss  in 
w'-ight,  and  the  halogens  in  the  solution  determined  with 
■Over  nitrate. — A.  S. 


CtMtbuslion-analysis    by   means   of  tellurium    dioxide.     R. 
Glauser.     Chem.-Zeit.,   1914,  38,   1*7. 

The  general  use  of  tellurium  dioxide  is  no  longer  prohibited 
by  the  excessive  price  of  tellurium,  from  which  it  is  pre- 
narrd.  At  a  red  heat  the  molten  substance  readily 
■xidises  many  otherwise  refractory  substances  ;  and  in  the 
case  of  carbides,  cyanamides.  and  similar  products  the  quan- 
titative absorption  or  collection  of  the  resulting  gases 
presents  no  difficulties.  Thus,  nitrogen  has  been  deter- 
mined in  aluminium  nitride,  carbon  and  nitrogen  in  calcium 
cyanamide,  and  carbon  in  several  specimens  of  hard  steel : 
the  last-named  were  readily  dissolved  by  the  molten 
dioxide,  even  in  the  form  of  coarse  lumps.  The  method  is 
'xpeditious  ;  the  results,  after  practice,  are  said  to  be  very 
reliable;  and  the  tellurium  is  readily  recovered.  The 
method  is  being  investigated  with  respect  to  the  deter- 
mination of  sulphur  in  ores. — J.  R. 


lh 'termination    of  glycerol    iii    commerciai   glyeerim    and 
toap  lye*.    Tortelli  and  CeooherellL    Set   XII. 


Determination  of  total  sulphur  in  rubber.     Utz.     Set    XIV. 


Leather    analysis.     Change    in     methods.     (Glucose    deter 
mination.)     Amer.  Leather  Chem.  Assoc.     Set  XV. 


Determination  of  surface  of  soils.     Hanley.     See  XVI 

nation    of   tannin    in    cider.     Spiers.      Sri     Will. 


Detection  of  added  water  in  milk  by  a  simplified  molecular 
concentration  constant.     Mathieu  and  Ferre.      See  XIX A. 


Determination    of  cottonseed     Am//--     in     cottonseed     no  a!. 
Grimme.     See  XIXa. 


Determination    of    strophanthin     in    seeds    and     tincture. 
Lampart  and  Miiller.     See  XX. 

Patents. 

Viseosimeter.     J.  Axer.     Ger.  Pat.  207.017.  May  7.  1913. 

The  apparatus  consists  of  an  upright  cylinder  to  contain 
the  material  to  be  tested,  and  a  second  cylinder,  which  fits 
closely  within  the  first  but  not  in  contact  with  it  :  the 
inner  cylinder  is  perforated,  so  that  the  material  to  be 
tested  Hows  inside  it  as  it  sinks  in  the  outer  cylinder. 
The  inner  cylinder  may  be  provided  with  straight  or 
spirallv-curved  guide-bars,  to  give  it  a  direct  or  spiral 
motion.— T  F.  B. 


Reactions  :    Apparatus  for  carrying  out  and  observing . 

B.  and  E.  Sagi.     Ger.  Pat."  208,897,  Feb.  15,  1913. 

By  means  of  suitable  gearing  connected  with  a  common 
shaft,  measured  quantities  of  the  substance  under 
examination  and  of  the  necessary  reagents  are  introduced 
(e.g.,  from  tilting  receptacles)  into  the  transparent  reaction 
vessel,  a  source  of  heat  is  brought  into  operation,  and  after 
a  predetermined  time,  the  reaction  vessel  is  emptied, 
this  and  the  other  vessels  are  rinsed,  and  the  different 
parts  are  all  restored  to  their  original  positions  ready  for 
another  test,  these  operations  being  performed  automatic- 
ally and  in  the  order  mentioned. — A.  S. 

Instruments  for  measuring  the  flow  of  fluid  through  a  conduit 
Eng.   Pat.  2417.     See  I. 

Apparatus  for  measuring  the  content  of  methane  or  other 
inflammable  gat  air.     Ger.  Pat.   208.844.     See 

IIa. 


nation  of  water  in  solid  and  liquid  fuels  by  distillation 
with  ruleif.     Schlapfer.     See  lix. 


*    of  petroleum    pitch    in    asphaltum    and    "liquid 
bitumen*."     Halphen  and  Spiess.     See  IIa. 


Detecting  methane  or  other   inflammable  gases  in   the  air. 
Ger.   Pat.  268.845.     See  IIa. 

Apparatus  for  detecting  and  measuring  the  content  of  inflam- 
mable gases  in  tht  air.     Qer.  Pat.  268,898.     Set  IIa. 


^termination    of  zinc   [in    ores]    by  ferrocyanide    i„    acid  XXIV.— MISCELLANEOUS   ABSTRACTS. 

tohttions,     Williams.     Set   X. 

Carbon    sulpho-teUuride.     A.    Stock    and    P.    Praetoriua 
Ber..  1914.  47.  131  —  144. 
'say  of  zinc  by  ferrocyanide  methods.     Report  of  Assav        ax  are-discharge  between  electrodes  of  a  pure  teUuriiim- 
Sub-Committee  of  Australasian  Inst.  Min.  Eng.     See  X.       graphite  mixture  beneath  carbon  bisulphide  results  in  the 
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production  of  two  volatile  products,  namely,  carbon  sub- 
sulphide,  C3S2,  and  carbon  sulpho-telluride,  OSTe.  These 
are  very  unstable,  and  the  isolation  of  the  latter,  which 
melts  at  — 54°  C.  and  decomposes  spontaneously,  is 
extremely  difficult.      (See  also  following  abstracts.) — J.  R. 


Carbon  suljmo-stlenide.     A.  Stock  and  E.  Willfroth.     Ber., 

1914,  47,  144 — ir»4. 
This  substance,  OSSc,  prepared  in  a  similar  manner  to 
the  corresponding  tellurium  compound  (see  above),  is 
a  yellow  liquid  boiling  at  84  C  and  is  comparatively 
stable  towards  many  reagents,  although  it  decomposes 
slowly  on  keeping. — J.  R. 


Volatile   substances  ;     Manipulation   of  small  quantities  of 
.     A.  Stock.     Ber.,  1914,  47,  154—156. 

The  author  recommends  distillation  in  a  closed  apparatus 
below  the  ordinary  temperature  by  the  use  of  a  high- 
vacuum  pump.  The  several  parts  of  the  apparatus  are 
cooled  in  suitable  baths  :  such  as  ice,  ice  and  salt  ( — 20  ('.). 
liquid  ammonia  ( — 30°  to  — 50°  C),  carbon  dioxide  and 
acetone  ( — 80°  C),  melting  carbon  bisulphide  ( — 112  ('.). 
melting  ether  (—124°  C),  and  liquid  air  (—190°  C).  The 
homogeneity  and  purity  of  the  fraction  may  in  most  cases 
be  readily  and  very  accurately  determined  by  measuring 
the  tension  of  the  vapour  from  the  0  ('.  bath.  The 
fractionation  is  extremely  effective :  and  the  process, 
besides  being  very  economical,  facilitates  the  handling  of 
unstable  substances.  In  general,  it  may  be  applied  to 
substances  boiling  not  higher  than  200°  ('.  at  ordinary 
pressures. — J.  R. 


Formaldehyde  and  aretaldeliyde  ;  Formation  by  oxidising 
agents.  L.  Rosenthaler.  Arch.  Pharm.,  1913.  251, 
587—595. 

According  to  von  Baeyer's  hypothesis,  carbon  dioxide  is 
reduced  in  plants  to  formaldehyde  which  is  further  trans- 
formed into  carbohydrates.  This  theory  has  been 
supported  by  proof  of  the  occurrence  of  formaldehyde  in 
haves  (see  this  ,1.,  1912,  706).  The  author  has  found  that 
a  number  of  substances  oxidised  with  permanganate  and 
dilute  sulphuric  acid,  and  distilled,  give  distillates  in 
which  formaldehyde  can  be  readily  detected.  Substances 
which  yield  formaldehyde  in  this  way  contain  a  methoxy-, 
methylenedioxy-,  or  methylimido-grouping.  The  higher 
aliphatic  alcohols  such  as  glycerol  and  most  carbohydrates 
behave  in  the  same  way.  Rhamnose  and  certain  other 
substances  containing  an  ethoxy-  or  ethvlimido-grouping 
yield  acetaldehyde  on  oxidation.  Formaldehvde  may 
therefore  be  an  intermediate  product  in  the  breakdown  of 
carbohvdrates. — F.  Shdn. 


Books  Received. 

Taschenbuch  fur  die  anorganisch-chemische  Gross- 
Industrie.      Herausgegeben      von      Prof.      Dr.      G. 
Lunge    und    Dr.    E.    Berl.     Fiinfte,    umgearbeitete    j 
Auflage.    Julius    Springer's    Verlag.,     Luikstr.  23 — 24. 
Berlin  W.  9.     1914.     Price  M.  8. 

This,  the  fifth  edition  of  the  "Pocket  Book"  (6j  by 
4|  ins.),  contains  297  pages  of  subject  matter  and  tables 
(against  288  pages  in  the  4th  edition),  and  8  pages  of  I 
alphabetical  index,  with  24  blank  pages  for  written  notes  i 
and  addenda.  The  text  is  illustrated  with  15  engravings,  j 
The  subject  matter  is  arranged  under  the  following  heads  :  - 
General    Data    and    Tabulated    Matter.     Special. 

I.  Fuels,    etc.     Steam    boilers.     Feed    water   for   boilers,    j 

II.  Sulphuric    acid    manufacture.     III.    Salt    cake    and 
hydrochloric   acid   manufacture.     IV.   Bleaching   powder,    ' 
etc.     V.  Alkali  manufacture.     VI.  Sulphur  recovery  from 


the  Leblanc  alkali  waste.  VII.  Nitric  acid  manufacture. 
VIII.  Potash  industry.  IX.  Ammonia  industry.  X. 
Illuminating  gas  manufacture.  XI.  Calcium  carbide  and 
acetylene.  XII.  Investigation  of  the  raw  materials  and 
products  of  the  manure  manufacture.  XIII.  Alumina 
preparations.  XIV.  Cement  industry.  XV.  Preparation 
of  normal  volumetric  solutions.  XVI.  Preparation  of 
average  samples.  XVII.  Comparison  of  the  various 
hydrometer  scales. 


Evaporation  in  the  Cane  and  the  Beet  Sugar  Factory. 
A  theoretical  and  practical  treatise.  By  Edward 
Koppeschaar.  Formerly  Technical  Manager  of  the 
Vierverlaten  Sugar  Factory,  Holland.  Norman  Rodger. 
St.  Dunstan's  Hill,  London,  E.C.  1914.  Price  7s.  6d. 
net. 

This  volume  (10  by  6|  ins.),  contains  116  pages  of  subject 
matter,  with  nine  plates  and  31  illustrations  in  the  text. 
The  subject  matter  is  classified  as  follows  : — I.  Intro- 
!  duction.  Necessity  for  evaporation,  etc.  II.  The  study 
of  steam.  Its  application  to  evaporation,  and  to  multiple 
effect  evaporation  in  particular.  III.  Historical  develop- 
ment of  evaporation  in  the  cane  and  beet  sugar  factory, 
including  the  introduction  of  multiple  evaporation. 
IV.  Comparative  study  of  evaporation.  V.  Multiple 
effect  apparatus.  VI.  Fundamental  parts  and  accessories 
of  evaporating  apparatus.  VII.  Control  of  evaporating 
apparatus.  VIII.  Special  designs.  IX.  Evaporation  and 
crystallisation  in  vacuum  pans. 


Principles  and  Practice  of  Agricultural  Analysis. 
A  Manual  for  the  Study  of  Soils,  Fertilizers,  and 
Agricultural  Products.  For  the  Use  of  Analysts. 
Teachers,  and  Students  of  Agricultural  Chemistry 
Second  edition,  revised  and  enlarged.  Volume  III. 
Agricultural  Products.  By  Harvey  W.  Wiley. 
A.M.,  Ph.D.  The  Chemical  Publishing  Co.,  Easton, 
Pa.,  U.S.A.  1914.  Price  S6.00.  Williams  and 
Norgate,  14.  Henrietta  Street,  Covent  Garden,  W.C. 

This  volume  (9J  by  6£  ins.),  contains  807  pages  of  subject 
matter,  with  127  illustrations,  and  alphabetical  indexes 
of  authors  and  subjects.  The  subject  matter  is  classified 
as  follows : — I.  Sampling,  drying,  incineration  and 
extraction,  etc.  II.  Sugars  and  starches.  Analysis  by 
density  of  solution.  Determination  of  sugar  with  polarized 
light.  Preparation  of  pure  sucrose,  and  its  use.  Chemical 
methods  of  estimating  sugar,  etc.  III.  Processes  for 
detecting  and  determining  sugars  and  starches  and  other 
carbohydrates  in  crude  or  manufactured  agricultural 
products,  etc.  IV.  Fats  and  oils.  Their  physical  and 
chemical  properties.  V.  Separation  and  estimation  of 
bodies  containing  nitrogen.  Qualitative  tests  for 
nitrogenous  bodies.  Estimation  in  agricultural  products. 
Separation  of  protein  bodies  in  vegetable  and  in  animal 
products.  VI.  Dairy  products.  VII.  Miscellaneous- 
agricultural  products,  such  as  cereals  and  cereal  foods 
fodders,  grasses  and  ensilage;  flesh  products,  etc. 
tannins  and  allied  bodies  j  tobaccos,  etc.  Fermentei 
beverages,  etc. 


Quantitative  Analysis.     By  Edwabd  G.  Mahin,  Ph.E 
Assoc.   Professor  in  Purdue  University.     McGraw-Hi 
Book  Company,  Inc.,  239,  West  39th  Street,  New  Yorl 
6,  Bouvcrie  Street,  London,  E.C.     1914.      Price  12s.  6< 
net. 
This  volume  (8|  by  5$  ins.),  contains  493  pages  of  subjec 
matter,   and   an   alphabetical   index   of  subjects.     Thei 
are   120  illustrations.     The  classification  of  the  subjec 
matter  is  as  follows  : — I.  General  principles.     II.  Grav 
metric  analysis.     III.  Experimental  gravimetric  analyst 
IV.  Electro-analysis.     V.  Volumetric  analysis.     VI.  Colo- 
change      of     indicators.     VII.      Standardisation.      VIJ 
Experimental    volumetric   analysis.     IX.    Oxidation  ai 
reduction.     X.    Titrations    involving    the    formation 
precipitates.     XL    Analysis   of   industrial    products  ai 
raw  materials. 
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PRESENTATION    OF    THE    PERKTN    MEDAL    TO 
Ml:.  JOHN    WESLEY    HYATT. 

Tin-  (ii  ukm  is  opened  the  proceedings  with  an  address, 
in  which  he  said  : — 

At  this  meeting  of  the  New  York  Section  of  the  Society 
of  chemical  Industry,  it  is  our  pleasant  duty  to  award  the 
Parkin  medal  to  the  person  selected  as  most  worthy  for 
valuable  work  done  in  applied  chemistry.  In  tin-  past  it 
has  generally  been  considered  t  bat  t  his  work  should  be  in  t  lie 
nature  of  original  or  inventive  work  which  has  proved  of 
great  public  value.  The  question  I  would  propound  to  you 
to-night  is:  What  is  the  mental  faculty  which  has  made 
the  recipients  of  the  Perkin  medal  what  they  are  ?  In 
what  respect  do  these  men  differ  fromtheir  fellow  chemists, 
-  to  render  them  especially  successful  in  the  applica- 
tion of  chemistry  to  the  arts  V  I  have  given  considerable 
thought  to  this  question,  and  I  wish  to  submit  my  con- 
clusions for  your  consideration,  believing  that  they  may 
some  suggestive  value. 

In  1870,  Tyndall  delivered  his  famous  discourse  on  the 
ntific  Use  of  the  Imagination."  In  this  discourse, 
he  showed  the  value  of  the  imagination  properly  made  use 
of  in  solving  some  of  the  most  difficult  problems  of  physics. 
Thousands  of  instances  could  !*■  given  showing  that 
practically  all  of  the  progress  made  in  the  science  of 
chemistry  has  hen  due  to  this  proper  use  of  the  imagina- 
tion :  but  considering  the  work  done  in  applied  chemistry. 
«o  see  clearly  that  it  was  imagination  that  enabled 
Herreshoff  to  develop  the  metallurgy  of  copper,  that 
inspired  Behr  in  his  work  on  the  separation  of  the  oil 
tained  in  the  germs  of  corn,  and  Acheson,  who 
argued  that,  if  flocculating  agents  existed,  thero  were 
probably  also  de-flocculating  agents,  and  Hall,  who 
believed  that  somewhere  there  was  a  solvent  for 
alumina,  from  which  aluminium  could  be  obtained 
electrolytic-ally,  and  Frasch,  to  whom  the  oil  and  salt 
wells  suggested  the  possibility  of  recovering  sulphur 
from  the  bowels  of  the  earth,  and  Gayley,  who  saw  the 
ability  of  the  dry  blast  in  increasing  the  output  and 
decreasing  the  cost  of  the  blast  furnace;  and  now,  in  the 
case  of  Hyatt,  who  saw  in  the  drop  of  dried  collodion 
the  possibility  of  producing  a  plastic  mass,  which  was 
finally  obtained  in  celluloid. 

We  must  not  think,  however,  of  imagination  as  being 
the  sole  factor,  although  it  is  probably  the  principal 
factor,  in  the  production  of  valuable  works.  There  must 
l*>  energy,  concentration,  and  persistence.  Nevertheless, 
the  imagination  is  the  most  important  factor. 

\V.  gee  this  imaginative  faculty  in  all  degrees  of  develop- 
ment, and  I  would  ask  those  who  are  educators,  in  whose 
hands  are  being  moulded  the  minds  of  future  chemists, 
whether  the  work  which  they  are  doing  tends  to  develop 
this  imaginative  faculty,  or  whether  it  is  indeed  possible 
them  to  sow  in  the  minds  of  their  students  the  seeds 
of  imagination  if  they  do  not  already  exist  there  ?  It 
ms  to  me  that  there  is  no  better  place,  no  better  occa- 
sion, than  this  place  and  this  occasion,  when  we  are 
honouring,  by  the  presentation  of  the  Perkin  medal, 
•  man  in  whom  the  imaginative  faculty  is  highly 
loped,  to  put  before  you  the  need  of  the  imaginative 
faculty  in  as  emphatic  a  manner  as  possible  and  to  urge 
'hat  in  our  educational  institutions  this  faculty  should  be 
loped  to  the  highest  degree,  for,  if  we  are  honouring 
Mr.  Hyatt  on  account  of  his  possession  of  this  faculty. 
should  we  not  also  seek  to  increase  the  number  of  those 
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Prof,  t'liA-'.  F.  i'iii\i.iii:  spoke  as  follows: — 

it  is  my  very  pleasant   privilege  as  the  Senior  1'ast- 
P      i  lent  of  the  Society  of  Chemical   Industry, 
in  this  country,  to  present  to  John   Wesley    Hyatt   the 
eighth  impression  of  the  Perkin  gold  medal,  in  recognition 
of  his  most  valuable  work  in  applied  chemistry, 

Mr.  Hyatt  was  born  at  Starkey,  Yates  County,  New 
York,  in  November,  1837.  He  was  educated  in  the 
public  school  and  later  in  the  Eddytown  Seminary,  where 
be  excelled  in  mathematics. 

In  his  early   boyJh I  he  acquired  a  strong  taste  for 

mechanical  affairs  in  bis  father's  blacksmith  shop.  In  his 
sixteenth  year  he  went  to  Illinois  and  learned  the  printing 
business,  working  at  this  trade  for  the  following  ten  vears. 
During  this  period  he  made  his  lirst  invention,  which  was  a 
family  knife  sharpener  and  which  included  a  new  method 
for  making  solid  emery  wheels. 

He  then  went  to  Albany  and  worked  as  a  journeyman 
printer  for  about  two  years.  Seeing  a  $10,000  offer' for  a 
substitute  for  ivory  for  billiard  balls  by  Phelan  and 
Collander  of  New  York,  he  began  experimenting  nights 
and  Sundays  in  the  hope  of  gaining  the  reward.  He 
made  a  number  of  useful  plastic  compositions,  none  of 
them  however  good  enough  for  billiard  balls,  but  he 
started  to  make  checkers  and  dominos  of  pressed  wood, 
and  with  his  two  brothers  established  what  is  now  the 
Embossing  Company  of  Albany,  New  York,  which  has 
been  a  highly  successful  concern  for  more  than  40  years, 
under  the  mechanical  management  of  Mr.  Hyatt's  vounger 
brother,  C.  M.  Hyatt. 

In  1870  he  invented  and  patented  a  machine  for  turning 
billiard  balls,  by  which  an  unskilled  workman  cap  do  as 
much  as  a  dozen  skilled  workmen  could  accomplish  by 
former  methods,  securing  at  the  same  time  perfect  accuracy. 

His  attention  having  been  called  to  the  character  of 
the  solid  nitrocellulose  left  by  the  evaporation  of  liquid 
collodion,  or  artificial  skin,  as  it  was  called  when  collodion 
was  first  put  upon  the  market  for  covering  cuts  and  other 
wounds,  he  turned  his  attention  to  the  subject  of  nitro- 
cellulose as  a  suitable  material  for  producing  plasties. 
It  should  be  remembered  that  guncotton  or  nitrocellulose 
was  first  discovered  by  Schoenbein  in  1845.  In  1847, 
Maynard  announced  the  discovery  that  while  nitro- 
cellulose is  not  soluble  either  in  alcohol  or  ether  alone,  it 
is  soluble  in  a  mixture  of  the  two,  and  he  gave  the  name 
collodion  to  the  solution,  which  has  since  found  its  way  very 
extensively  into  medical  use.  It  also  served  to  solve 
the  problem  of  producing  photographic  pictures,  either 
positives  or  negatives,  upon  glass,  practically  sounding  a 
death  knell  for  the  beautiful  though  expensive  daguerro- 
type  process.  The  wet  collodion  process  was  introduced 
by  Scott  Archer  in  1851. 

Hyatt  was  entirely  ignorant  of  the  varions  efforts  which 
had  been  made  by  Parkes.  Spill,  and  others  to  utilise 
soluble  nitrocellulose  or  pyroxylin  for  the  manufacture  of 
plastic  materials,  and  consequently  he  started  out  without 
any  hints  or  suggestions  as  to  how  he  should  proceed. 
His  first  success  resulted  in  the  manufacture  of  billiard 
balls  by  first  making  a  soUd  core  of  another  plastic  material 
and  covering  the  same  with  nitrocellulose  dissolved 
usuallv  in  ether  and  alcohol.  The  process  was  so  suecessf.il 
that  a  good  business  was  established  in  1870  which 
continued  for  several  years. 

In  the  meantime  Hyatt  invented  celluloid  and  began 
the  manufacture  of  celluloid  and  bone  dust  billiard  and 
pool  balls.  At  this  time  his  brother.  Isaiah  S.  Hyatt,  joined 
him,  and  thev  vrorked  together  until  the  brother  died  in 
March.  1885 

I  do  not  propose  to  give  a  detailed  history  of  the  progress 
made  bv  Mr.  Hyatt  and  his  brother  in  establishing  the 
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celluloid  industry.  I  will  merely  remark  that  Hyatt's 
Patent  88,033,  dated  April  6,  1869,  was  fur  a  moulding 
composition  to  imitate  ivory  and  other  substances,  com- 
posed of  fibrous  material  and  gum  shellac  or  other  solid 
fusible  adhesive  gum. 

His  patent  No.  88,634,  dated  April  0,  1869,  was  for  an 
improved  method  of  coating  billiard  balls,  consisting  in 
dipping  the  billiard  balls  made  of  some  suitable  composition 
into  a  solution  of  collodion  which  might  be  given  any 
desired  colour  beforehand. 

His  patent  89,582,  dated  May  4,  1S69,  was  for  a  com- 
position consisting  of  ivory  dust  or  its  equivalent  mixed 
with  collodion  and  subjected  to  pressure  during  the 
evaporation  of  the  solvent. 

Patent  91,341,  dated  June  15,  1869,  taken  out  by 
the  two  brothers  jointly,  was  for  manufacturing  solid 
collodion  with  very  small  quantities  of  the  solvent 
and  dissolving  the  pyroxylin  under  heavy  pressure,  thus 
securing  great  economy  of  solvents  and  a  saving  of  time. 

Their  patent  105,338,  dated  July  12,  1870,  shows  the 
fundamental  invention  of  celluloid.  It  is  entitled 
"  Improvement  in  treating  and  molding  pyroxyline."' 
The  three  claims  of  the  original  patent  are  :  1.  Grinding 
pyroxylin  into  a  pulp,  as  and  for  the  purpose,  described. 
2.  The  use  of  finely  comminuted  camphor-gum  mixed 
with  pyroxylin  pulp,  and  rendered  a  solvent  thereof  by  the 
application  of  heat,  substantially  as  described.  3.  In 
conjunction  with  such  use  of  camphor-gum,  the  employ- 
ment of  pressure,  and  continuing  the  same  until  the 
mold  and  contents  are  cooled,  substantially  as  described. 

This  patent  was  reissued  three  times  in  order  to  avoid 
ambiguities.     The  claims  of  the  last  reissue  are  as  follows  : 

1.  The  use  of  finely-comminuted  camphor-gum  mixed 
with  pyroxylin  pulp,  and  rendered  a  solvent  thereof  by  the 
application  of  heat,  substantially  as  described. 

2.  In  conjunction  with  such  use  of  camphor-gum.  the 
employment  of  pressure,  and  continuing  the  same  until  the 
mold  and  contents  are  cooled,  substantially  as  described. 

The  specification  fixes  the  proportions  at  about  1  part 
of  camphor  to  2  parts  of  pyroxylin.  Modifications 
of  this  process  were  embodied  later  in  U.S.  Patents  156,352 
and  156,353. 

From  this  time  on  celluloid  became  a  most  important 
plastic,  superior  in  almost  every  respect  to  any  other 
plastic  hitherto  proposed,  for  the  manufacture  of  the 
greatest  variety  of  articles  useful  and  ornamental. 

Seventy-five  different  patents  were  taken  out  either 
by  John  Wesley  Hyatt  alone  or  in  association  with  his 
brother,  Isaiah  K.  Hyatt,  and  an  enormous  establishment 
grew  up  at  Newark  in  the  hands  of  the  Celluloid  Company. 

Mr.  Hyatt's  activities  were  not  limited  to  celluloid. 
Among  his  other  inventions  also  of  great  importance,  we 
find  a  sugar  cane  mill,  very  superior  to  any  mill  previously 
used  in  its  efficiency  both  in  increasing  the  percentage  of 
juice  extracted  from  the  cane  and  greatly  diminishing 
the  time  necessary  to  extract  it,  and  giving  a  higher  value 
to  the  refuse  bagasse  as  fuel. 

In  the  early  'eighties,  Mr.  Hyatt  and  his  brother  Isaiah 
took  up  the  subject  of  water  filtration  and  started  a  com- 
pany called  the  Hyatt  Pure  Water  Company.  Isaiah 
Hyatt  invented  and  patented  a  very  important  feature 
of  the  filtration  process,  February  19,  1884,  patent  293,740. 
It  marks  the  beginning  of  a  new  era  in  water  purification. 
Coagulants  had  been  previously  used  to  purify  water, 
but  the  difficulty  was  that  the  water  was  held  in  large 
tanks  or  cisterns.  The  coagulant  was  added  to  it,  the 
whole  was  thoroughly  agitated  and  then  it  was  necessary 
to  allow  it  to  stand  12  to  24  hours  for  the  coagulum  to 
settle  to  the  bottom.  The  Hyatts  conceived  the  idea 
of  employing  a  coagulant  which  could  be  added  to  the 
water  while  it  is  on  the  way  to  the  filter,  so  that  no  large 
settling  tanks  or  basins  are  required  and  no  time  is  lost. 
The  claim  of  this  patent  is  as  follows  : — 

"  The  method  herein  described  of  arresting  and  removing 
the  impurities  from  water  during  an  uninterrupted 
passage  of  the  same  from  a  supply  pipe  into  a  filtering 
apparatus,  thence  through  a  filter  bed  contained  therein 
and  out  through  a  delivery  pipe  leading  therefrom,  which 
method  consists  in  introducing  into  the  water  simul- 
taneously with  its  passage  to  or  into  the  filter  a  substance 
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which  will  sufficiently  coagulate  or  separate  the  impurities 
to  facilitate  their  arrest  and  removal  by  the  filter  bed, 
thus  obviating  the  necessity  of  employing  settling  basins."' 

1  was  connected  with  a  litigation  which  followed  the 
issue  of  this  patent,  and  studied  the  process  and  apparatus 
at  Somerville,  N.J.,  Niagara  Falls,  and  Elmira.  The 
process  was  unusually  successful.  At  Somerville  the- 
river  water  exhibited  a  milky  opalescence  caused  by  sucht 
tine  particles  of  clay  that  no  filter  would  clarify  it.  By 
a  proper  attachment  of  an  alum  box  to  the  feed  pipe  to  the- 
filter,  a  minute  quantity  of  alum  was  added  to  the  stream, 
of  water  on  its  way  to  the  filter,  less  than  one  grain  to  the 
gallon,  and  in  the  few  seconds  that  elapsed  before  the 
water  reached  the  filter  bed  of  the  ingeniously  constructed 
Hyatt  filter,  coagulation  had  taken  place  and  the  coagulum,. 
including  the  alumina  of  the  alum  and  the  clay,  bacteria 
and  other  suspended  impurities  of  the  water  had  been 
converted  into  such  flocks  as  made  it  possible  for  the  bed 
of  sand  in  the  filter  to  arrest  it  completely.  These  Hyatt 
filters  are  so  constructed  whether  they  are  on  a  large- 
scale  or  small  scale,  that  they  can  be  washed  completely 
at  any  convenient  moment  by  simply  reversing  the  current 
through  the  filter.  This  churns  up  the  sand  and  separates 
from  it   the  accumulated  coagulum. 

Nearly  all  the  paper  mills  and  woollen  mills  in  the 
country  were  and  still  are  supplied  with  these  filters  as  are- 
also  more  than  100  cities  and  towns. 

The  validity  of  the  patent  was  established  through 
law  suits  which  were  brought  against  the  City  of  Elmira 
and  the  City  of  Niagara  Falls.  These  cities  attempted  to 
evade  the  Hyatt  patents  by  constructing  a  chamber 
underneath  the  filter  through  which  the  water  passed  om 
its  way  to  the  filter,  but  we  found  by  examination  that 
while  a  portion  of  the  coagulum  accumulated  in  the 
chamber,  one-third  of  it  passed  on  and  was  separated  by 
the  filter. 

Judgments  in  favour  of  the  Hyatt  patent  were  given* 
by  the  Circuit  Court  of  the  United  States  Judge  Shipnian, 
presiding  in  1894,  by  Circuit  of  Appeals  Judge  Wise, 
presiding  in  1895  ;  again  by  Judge  Coxe  in  1896,  and  again 
by  Judges  Wallace,  Lacomb  and  Shipman  in  1897. 

In  1891-2,  Mr.  Hyatt  took  up  the  subject  of  antifriction. 
roller  bearings  with  great  success. 

I  have  really  occupied  far  more  time  than  I  should  have 
done,  but  I  felt  it  a  duty  to  take  advantage  of  this 
opportunity  to  present  the  facts  with  regard  to  Mr.  Hyatt'r 
priority  of  invention  in  connection  with  the  celluloid 
and  water  purification,  which  I  was  in  a  position  to  do- 
owing  to  my  experience  and  knowledge  gained  in  the 
litigation  which  arose  in  both  cases. 

I  think  that  the  facts  to  which  I  have  called  your 
attention,  although  very  briefly  expressed,  will  satisfy 
you  of  the  great  achievements  of  Mr.  Hyatt  and  will  fully 
justify  your  Committee  in  placing  Mr.  Hyatt  beside  Sii 
William  Henry  Perkin  and  the  six  American  chemists 
who  have  already  received  the  Perkin  Medal. 

Presentation  of  the  Medal. 

It  gives  me  great  pleasure,  as  the  representative  of 
the  Society  of  Chemical  Industry,  and  the  affiliated 
chemical  and  electrochemical  societies,  to  place  in  your 
hands.  Mr.  Hyatt,  this  beautiful  token  of  the  appreciation' 
and  affection  of  your  fellow  chemists. 

Mr-  John  Wesley  Hyatt  acknowledged  the  receipt  of 
the  medal  in  the  following  words  : — 

I  have  never  looked  forward  to  any  such  honours  as 
you  have  bestowed  upon  me,  and  I  do  not  know  how 
fittingly  to  express  my  gratitude.  Y'ou  have  overlooked' 
my  lack  of  early  training  in  the  sciences  with  which  you 
are  all  familiar,  and  only  look  to  results  which  have  I 
obtained  mainly  by  persistent,  and  many  times  mistaken, 
experiments.  Some  successful  experiments  I  might  never 
have  made  if  I  had  been  familiar  with  the  danger  theories 
of  some  learned  men. 

From  my  earliest  experiments  in  nitrocellulose,"  incited 
by  accidentally  finding  a  dried  bit  of  collodion  the  H» 
and  thickness  of  my  thumb  nail,  and  by  my  very  earnest 
efforts  to  find  a  substitute  for  ivory  billiard  balls,  it  was 
apparent  that  a  semi-liquid  solution  of  nitroceUuloi 
three-fourths  of  the  bulk  of  which  was  a  volatile  liquid 
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ami  tli.it  tin'  final  solid  was  leaa  than  om  fourth  the  mast 

•  if  tlic  original  mixture,  iru  fur  from  being  adapted  to 
the  inaiiiifm  iin.  ..I  solid  artii  lea,  and  thaf  I  must  initially 
(ir.Hliu  <■  a  solid  solution  by  mechanical  means.    The  only 

■tafal  solvent  known  U ■  at  that  time  was  a  mixture 

uf  alcohol  and  sulphuric  ether;  with  the  old  formula 
(about  equal  parte  of  ether  and  alcohol)  I  mixed  in  a 
oka  .1  null  a  thick  paste  "t  soluble  ootton,  made  bj   the 

•  ■III   tinn  of  rli. ul.-  Ooopei  and  Co.     Aftei    mixingj   the 

I  the  mill  was  removed  ami  tin-  mass  Bvaporated 
down  t"  a  thick  dough,  which  was  then  forced  accurately 
aswnnd  the  Kail  (mail'-  of  another  substance),  and  allowed 
I  .  dry.  I  In-  resulted  in  a  rather  brittle  coating,  owing, 
M  1  found,  t<>  tlir  unequal  evaporation,  leaving  only  the 
a  poor  solvent  by  itself,  at  the  final  shrinkage. 

I'm-  was  remedied   bj    using  only  tin-  leaal   amount   of 

alcohol  (five  piii-  etnei    to  one  alcohol)  if 

solvent.     Even  this  ooating  shrunk  to  less  than  half  of  its 

original  thickness  ami  required  to  be  dried  immersed  in 

water  under  several  hundred  pounds'  pressure  pel 

hash  to  insure  its  solidity  and  freedom  from  bubbles.     1' 

i.  ■.■am'  to  strain  tlii-  mass  by  forcing  it  through 

i  \,'i\  tim  sieve  I  i  exclude  tin-  unnitrated  fibres.  All 
lhase  difficulties  stood  in  the  way  of  success,  exoept  in 
■jab-priced  articles  like  billiard  balls.  Other  seriously 
objectionable  features  became  apparent.  In  order  to 
moon  strength  and  beauty  only  colouring  pigments  were 
added,  and  In  the  teas!  quantity;  consequently  a  lighted 
cigar  applied  would  at  once  result  in  a  serious  flame,  and 
idly  tin-  violent  contact  of  tin  balls  would  produce 
a  mild  explosion  like  a  percussion  guncap.  We  had  a 
latter  from  a  billiard  saloon  proprietor  in  Colorado, 
■Motioning  this  fact  and  saying  he  did  not  care  so  much 
about  it,  but  that,  instantly  every  man  in  the  room  pulled 
a  gun. 

I  next  had  a  small  beating  engine  made,  to  pulp  the 
nitrocellulose.  In  one  experiment  1  placed  a  small 
quantity  of  this  dried  pulp  in  a  strong  cylinder  and 
forced  quickly  a  minimum  quantity  of  liquid  solvent 
into  it  with  high  pressure.  The  result  was  a  solid  sub- 
stance, as  hard  as  sole-leather,  which  soon  dried,  leaving 
a  fine  hard  disc  about  three  fourths  of  an  inch  in  diameter 
and  one-half  an  inch  thick.  While  no  explosion  ever 
Wilted  from  this,  there  was  real  danger  to  be  feared,  and 
the  matter  was  dropped. 

My  brother,  I  S.  Hyatt,  joined  with  me  at  that  time, 
and  finding  it  stated  in  some  patents  to  which  I  was 
'■foiled,  that  a  little  camphor  added  to  the  liquid  solvent 
was  beneficial,  we  conceived  the  idea  that  it  might  be 
possible  to  mix  solvents  mechanically  with  the  pulp  and 
colouring  matter  while  wet.  then  absorbing  the  moisture 
by  blotting  papers  under  pressure,  and  finally  submitting 
the  mass  to  heat  and  pressure.  To  our  surprise,  we  noticed 
a  slightly  solvent  action  of  the  precipitated  and  washed 
eimphor  upon  the  pulp,  even  before  the  heat  and  pressure, 
and  without  other  solvent  we  succeeded  in  producing  a 
transparent  slab  one-fourth  of  an  inch  thick,  fine,  and 
as  hard  as  a  piece  of  wood.  My  brother  took  some 
samples  to  the  American  Hard  Rubber  Company,  with 
the  view  of  interesting  them.  They  employed  the  late 
Professor  Charles  A.  Seelev,  who  had  made  collodion  for 
vrnment  during  the  Civil  War.  to  investigate  the 
matter.  He  came  to  our  place  in  Albany.  X.Y.,  and  we 
ronducted  the  whole  process  for  his  inspection,  very 
successfully.  He  remarket!  that  he  had  come  prepared 
to  detect  some  chicanery,  but  could  see  no  deception,  and 
expressed  himself  as  satisfied.  He  kindly  advised  us  that 
if,  accidentally  or  otherwise,  we  were  to  apply  a  little 
too  high  temperature,  the  quantity  we  were  dealing  with 
would  inevitably  destroy  us  with  the  building  and  adjacent 
While  we  did  not  accept  this  as  true,  it  was 
disturbing.  The  following  day  between  12  and  1.  when 
ali  were  out,  I  rigged  up  a  four-inch  plank  used  as  a  vice- 
bench,  braced  it  between  the  floor  and  ceiling,  between 
'he  hydraulic  press  and  the  hand  pump,  intending  it  to 
shield  me  from  possible  harm.  I  then  prepared  the 
mould,  heating  it  to  about  500  degrees  Fahrenheit,  knowing 
it  would  certainly  ignite  the  nitrocellulose  and  camphor, 
would  abide  by  the  result  The  gases  hissed  sharplv 
'hrough  the  joints  of  the  mould,  filling  the  room  with 


the  pungent  -moke.  The  mould,  press,  building  and 
oontente  were  there,  including  myself,  mm  glad  thai 
I  did  not  knots  -I-  mi.'  h  a-  thi    Profi 

Tin-  next  step  was  to  make  ■  mall  stuffing  machine., 
consisting  "f  a  oj  lindei ,  foui 

terminating  in  a  tube  three-fourths  of  an  null  bore,  ton 
inches  Ion.-,  immersed  in  an  open  oil-jacket,  with  a  gas- 
burner  and  thermometer.  A  oap-nnt  with  "in  and  co 
fourth  inoh  screw  forced  a  plunger  upon  tin  cakes  of 
incipient  celluloid,  which  were  healed  at  tin-  outlet  •  ml 
of  tin-  cylinder  punning  throned  thi  heated  tube  into 
moulds,  ami  al-o  through  nozzles  forming  rods,  tubi-*,ctc 
\\ e  found  ii  advisable  to  lower  tie-  melting  point  of  the 
camphor  by  adding  a  small  quantity  of  alcohol  or  other 

Ivent  of  camphor.  A  much  larger  hydraulic  stuffing 
machine  was  then  made.     Dental  plate  blanks  were  the 

principal  part  of  our  early  business. 

My  brother  interested  some  New  Fork  capitalists 
— principally  composed  ol  General  Marshall  I.oiTerts, 
Joseph  Larooqui  and  [Yacej  l;.  Edson  and  we  removed 
to  Newark,  X.-l.,  in  the  winter  of  1*7J  7.'!  \\V  had 
marly  all  the  appliances  and  machinery  to  design  and 
build,  which  progressed  with  some  halts  and  mi-takes 
for  two  or  line,  years,  when  a  fire  occurred  in  our  four 
storey  and  basement  building,  utterly  destroying  all  our 
stock  and  machinery,  and  pushing  out  the  whole  front  of 
lie-  building  (which  was  very  weak),  ami  severely  injuring 
several  of  our  men,  who  all  finally  recovered,  although 
one; — Mr.  Charles  S.  Lockwood — was  in  great  danger  for 
a  long  time.  \\V  then  started  our  present  works,  acquiring 
knowledge  and  experience,  my  brother  starting  a  se|iarate 
factory  for  making  brushes,  mirrors  and  combs.  Early 
in  ISTs  in>   brother  went  to  Paris  and  started  the  French 

Celluloid  I  ompanv. 

Before  we  left  Albany  we  began  the  use  of  tissue  |»apcr 
in  place  of  carded  ootton  or  bleached  flax,  which  finally 
resulted  in  getting  tissue  paper  of  definite  thickness  and 
materials,  and  breaking  it  up  into  small  separate  pieces 
by  a  machine  I  constructed,  drying  these  separate  iiioccs 
in  a  loose  mass  and  nitrating  them  instead  of  the  carded 
cotton. 

In  1876  I  was  allowed  to  employ  a  chemist  for  deter- 
mining our  acids  and  to  systematize  our  nitration,  iustead 
of  merely  using  hydrometers  and  thermometers,  and 
Mr.  Frank  Vanderpoel  was  selected  by  me.  So  far  as 
I  know,  the  analyses  of  mixed  spent  acids  were  not  applied 
to  practical  work.  Professor  Seeley  proposed  that  we 
separate  the  nitric  and  sulphuric  acids  by  distillation,  and 
then  bring  these  to  the  proper  strength  before  mixing; 
this  was  not  adopted.  Vanderpoel  first  removed  the 
gelatinous  flock  by  adding  finely  powdered  natural  barium 
sulphate  and  allowing  the  barium  and  flock  to  subside, 
which  was  a  great  success.  I  had  previously  tried  filtra- 
tion, which  was  impractical.  After  much  labour  Vander- 
poel perfected  a  quick  and  accurate  method  of  determin- 
ation of  the  spent  acids,  and  then  added  the  required 
fresh  acids.  An  elaborate  and  extensive  battery  of  tanks 
was  constructed,  the  acids  being  moved  through  copper 
pipes,  where  required,  by  means  of  air  pressure.  The 
tanks  for  mixing  the  comminuted  tissue  paper  with  the 
prepared  acids  were  arranged  on  a  turntable  supporting 
a  dozen  or  more  tanks,  each  holding  hundreds  of  pounds. 
A  rotating  stirrer  was  arranged  to  stir  in  the  requisite 
amount  of  paper  in  one  tank,  the  turntable  being  revolved 
to  the  next  tank,  and  so  on.  At  a  distance  embracing 
about  half  a  dozen  tanks  from  the  stirrer  was  located  a 
centrifucal  machine,  which  separated  out  most  of  the 
acids.  The  nitrated  paper  was  then  thrown  into  a  washing 
device,  and  the  partly  washed  paper  then  fell  into  large 
tanks  of  fresh  water  and  was  thoroughly  washed.  A  very 
considerable  number  of  tons  of  paper  per  day  were  and 
are  treated  in  this  way. 

The  next  procedure  was  to  grind  this  nitrated  paper 
in  a  beating  engine.  The  water  was  then  mainly  removed 
by  a  centrifugal  machine.  The  mixture  of  pigments, 
camphor  and  nitrocellulose  was  then  made,  aecording  to 
the  results  required,  and  ground  together  in  a  mill,  then 
pressed  into  slabs  or  cakes,  and  still  further  deprived  of 
moisture  bv  great  pressure,  and  finally  deprived  entirely 
of    moisture    by    blotting    papers,    repeatedly    changed. 
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These  cakes  were  then  broken  up  and  alcohol  or  other 
desired  solvents  added  and  allowed  to  soak  in.  The 
partly  dissolved  mass  was  next  masticated  in  heated  rolls, 
turned  out  into  necessarily  rough  sheets,  cut  into  strips 
and  rolled  up  into  cylinders,  ready  for  the  stuffing  machine. 

The  great  want  was  to  furnish  celluloid  in  solid  perfect 
sheets,  and  this  neither  the  rolls  nor  the  stuffing  machines 
could  possibly  do,  with  all  our  experience.  I  constructed 
a  special  nozzle  for  the  stuffing  machine,  to  form  a  slab 
about  one  and  one-half  inches  thick,  seven  inches  wide 
and  several  feet  long,  which  was  pressed  between  steam 
plates,  one  of  them  with  undercut  grooves,  to  hold  the 
slab.  A  machine  was  made  with  shaving  knife  and 
reciprocating  bed,  and  by  it  the  slab  was  shaved  into 
sheets  of  the  desired  thickness.  These  slabs  were  neces- 
sarily imperfect,  and  were  too  small.  After  showing  this 
result  to  the  other  directors,  I  proposed  building  a  hydraulic 
pressure  steam-heated  mould,  to  make  a  slab  or  block 
about  two  feet  by  five,  and  three  inches  thick,  in  which 
to  weld  and  press  a  pile  of  rough  sheets  from  the  masticating 
rolls.  To  those  who  knew  the  least  about  celluloid  my 
suggestion  looked  pretty  good,  but  to  others  came 
a  great  fear  of  possible  danger  and  failure  to  weld  up 
such  a  mass.  At  last  they  gave  me  authority  to  build 
the  apparatus,  limiting  me  to  less  than  half  its  cost  if 
fairly  estimated.  With  this  authority,  which  consisted 
more  of  the  privilege  of  trying  such  an  apparatus  than  in 
providing  for  its  cost,  I  ordered  the  machine,  agreeing  to 
pay  the  machinist  all  above  the  appropriation  if  it  failed 
to  work.  The  machine  was  built  and  most  carefully  tried 
in  the  presence  of  only  the  new  president,  who  knew 
little  about  celluloid,  and  Mr.  Stevens  and  Mr.  Lockwood 
among  the  employees.  The  mould  was  cooled  and  opened, 
and  nice  sheets  were  at  once  made,  considering  that  only 
serap  material  was  used,  though  less  than  half  the  block 
was  welded.  This  meant  re-heating,  which  was  at  once 
done,  and  the  whole  was  known  to  be  a  success. 

I  dwell  upon  this  because  of  its  vast  importance  to  us. 
It  multiplied  the  value  of  celluloid  many  times,  making 
a  much  stronger  and  finer  material  than  was  produced  b}' 
the  former  means. 


About  this  time  we  were  precluded  from  bleaching  the 
iron  out  of  the  pulp,  caused  by  the  iron-beating  knives, 
and  it  was  necessary  to  remedy  the  serious  difficulty. 
The  mixture  of  nitrated  paper,  camphor,  and  pigments 
was  placed  in  a  large  revolving  drum  of  copper,  through 
the  axis  of  which  was  a  shaft  with  beating  arms  rotating 
at  a  very  high  speed,  and  the  whole  was  beaten  to  a 
pulp  without  the  discoloration  of  the  iron  and  water, 
and  without  the  loss  in  washing  and  bleaching  the  fine 
pulp  from  the  beating  engine. 

In  order  clearly  to  differentiate  ray  work  in  celluloid 
from  that  of  others  in  the  nitrocellulose  industry,  I  will 
summarize  as  briefly  as  I  can.  First,  the  idea  of  com- 
bining with  the  nitrocellulose  only  the  exact  or  approxi- 
mate amount  of  solvent  required  for  a  solid  solution. 
This  required  a  nearly  perfect  mechanical  mixture  before 
very  much  solvent  action  could  take  place.  Second, 
completing  the  solution  by  means  of  heat  and  pressure. 
Third,  eliminating  the  practically  unnitrated  fibres  by 
pulping.  Fourth,  employing  tissue  paper  in  place  of 
carded  fibre.  Fifth,  avoiding  the  terrible  danger  of 
drying  out  the  moisture  by  exposure  in  drying  room. 
Many  years  ago  I  patented  the  process  of  first  pressing 
out  all  the  water  possible  and  displacing  the  remainder 
by  forcing  alcohol  through  under  pressure.  This,  I  under- 
stand, is  now  used  by  other  nitrocellulose  workers,  but  we 
prefer  the  method  herein  described.  Sixth,  the  stuffing 
machine  process.  Seventh,  the  sheeting  process,  most 
essential. 

Mr.  Stevens  has  been  with  me  ever  since  ho  was  fourteen 
years  old,  and  has  invented  solvents  and  many  other 
things  of  great  importance  in  the  art,  and  stands  at  the 
head  of  nitrocellulose  workers  at  the  present  time. 

Mr.  Harrison,  in  his  department,  has  invented  the 
method  of  imitating  the  grain  of  ivory,  of  smoked  pearl, 
of  onyx,  and  of  many  other  beautiful  colours  and  effects. 
He  has  been  with  us  nearly  forty  years.  Others  are 
entitled  to  much  credit,  but  it  is  impossible  to  name 
them  here. 


Description  of  Sugar-Cane  Mux. 


In  the  old  method  of  milling  sugar  cane  the  cane  is 
passed  between  rolls  which  are  generally  34  inches  in 
diameter  and  S4  inches  long.  These  roils  are  grooved 
and  roughened  so  as  to  draw  all  the  cane  in  between  them 
that  is  possible.  Owing  to  the  comparatively  obtuse 
angle  formed  by  the  contact  of  two  rolls,  the  quantity 
of  cane  is  limited  and  they  are  very  nearly  together  at  the 
passage  of  the  cane  through  the  last  pair  of  rolls.  The 
last,  say,  15  per  cent,  of  the  juice  is  forced  out  through 
five  or  six  inches  of  highly  compressed  fibre  in  the  opposite 
direction  from  which  the  eane  is  moving,  so  that  in  practice 
a  considerable  portion  of  the  juice  is  carried  through  the 
rolls.  For  this  reason  it  is  repeatedly  passed  through 
rolls,  each  passage  removing  a  small  proportion  more  of 
the  juice.  It  is  found  profitable  in  most  eases  to  add 
water  to  the  bagasse  between  each  set  of  rolls  so  as  to 
dilute  the  juice  that  necessarily  remains  in  the  bagasse. 
In  order  to  get  the  desired  quantity  of  work  from  the 
mill  the  rolls  are  of  great  length,  from  seven  to  seven  and 
one-half  feet.  There  is  generally  from  30  to  40  tons  of 
pressure  for  each  foot  of  face  of  the  rolls.  It  is  not 
practicable  to  get  any  greater  pressure  than  this.  I 
employ  four  or  five  times  as  much  pressure  per  liueal  foot. 


With  my  apparatus  and  method  the  angle  forme! 
between  the  chain  and  the  upper  roll  is  far  more  acute 
and  the  cane  is  forced  through  rolls  so  that  five  times 
more  cane  goes  through  the  rolls  of  a  given  face  than 
is  possible  with  the  old  mills.  If  this  chain  belt  were 
impervious  to  the  juice  little  or  nothing  would  be  gained 
by  this  method,  but  inasmuch  as  the  chain  form*  a 
massive  screen  through  which  the  juice  may  readily  escape 
from  the  underside,  the  juice  has  only  to  pass  downwards 
through  the  mass  perhaps  one  and  one-quarter  inches  at 
the  most  to  escape,  instead  of  five  oi  six  inches  in  the 
opposite  direction  to  the  progress  ot  the  cane,  as  in  the 
old  mill.  It  does  not  take  any  more  powerful  apparatus 
to  press  the  cane  fibre  when  it  is  one  inch  thick  than  it 
does  to  press  fibre  that  is  one-eighth  of  that  thickness, 
and  as  I  get  quite  as  much  cane  through  my  rolls  with 
12-inch  face  as  will  pass  through  the  old  rolls  of  84-inch 
face  I  can  readily  afford  to  put  several  times  as  much 
pressure  upon  each  foot  of  face  as  is  practicable  with  the 
old  mills.  I  employ  upwards  of  150  tons  on  rolls  with 
12-mch  face. 

For  the  same  amount  of  cane  passing  six  times  through 
the  present  rolls  my  mill  will  not  require  more  than 
one-third  as  much  power  and  instead  of  getting  with 
the  best  milling  a  bagasse  with  50  per  cent,  of  moisture 
and  50  per  cent,  of  fibre,  I  can  easily  produce  a  bar  >" 
which  has  GO  per  cent,  of  fibre  and  40  per  cent,  of  moistnre. 
This  bagasse  is  so  dry  that  a  quantity  of  it,  either  a  hand1"' 
or  a  bushel,  placed  upon  the  ground  can  be  lighted  wit!: 
a   match   and    will   burn   like   carpenter's   shavings.     My 
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mill  is  about  one-eighth  the  weight  of  the  present  mill < 
will,  the  same  capai  ind  m  the  machine  work  ie  of  the 

same  chamctor  the  machine  will  not  cost  ono-quarter  as 
moch  as  the  present  mills. 

In  Cuba  71  pei  cent,  of  extraction  without  dilution  is 
as  gm  i    be   obtained      With   my    mill   without 

ililiitic.n  I  can  easily  gel  Ts  extraction. 

With  I. "in  ,v hich  li  i-  less  fibre,  I  can 

i  cent,  extraction  without  dilution.     0 
if  the  bagasse  ia  ond  mill  with  12  per 

cent  dilution,  I  can  gel  88  pel  cent,  extraction. 

Tin-  joints  of  m\  sprocket  chai  t  belt  arc  self-cleaning 
and  cannot  clog  :   as  shown  iu  pi  ch  revolution  of 

tli"  rli.iin  rubs  the  screen  era!  times. 

All  tli"  links  of  tin'  chain  ai  <.f  drop-forged 

The  concave  edges  of  these  links  absolutely  lit 
the  under  roll.  The  smallei  pressing  roll  is  provided  with 
annular  grooves  coinciding  with  the  longitudinal  joints  of 
the  chain  so  that  even  tli"  last  small  percentage  of  juice 
h.is  .i  perfoctl)   free  outlet. 

There  is  no  danger  from  irregular  feeding,  as  the  mass 
of  bagasse  between  tin-  rolls  is  about  one  and  one-quarter 
inches  thick,  and  no  loose  or  open  space  can  possibly 
exist  The  springs  yield  or  follow  up,  according  to  the 
bad.     No  cnishci-  or  shredder  is  necessary  or  desirable. 

I'll"  speed  of  the  surfaces  of  the  rolls  and  chain-  is 
designed  to  be  30  feet  per  minute,  although  I  did  practic- 
al as  good  work  on  my  previous  machine  at  W  fe  t  per 
minute,  and  it  will  probably  prove  that  this  machine  can 
qually  as  good  work  at  40  feet  per  minute,  but  to  be 
dculated  it  for  110  feet  per  minute.  The 
ordinary  cane  mills  are  run  at  anywhere  from  lti  to  2."> 
feet  per  minute,  according  to  the  choice  of  tho  owner  or 
engineer. 

The  increased  value  of  the  bagasse  as  fuel,  and  the 
avoidance  of  any  peculiar  kind  of  bagasse  burner  with 
1  draft,  etc.,  is  quite  an  item.  Furthermore,  as  was 
shown  by  my  machine  at  Adeline,  Louisiana,  the  purity 
of  the  juice  is  considerably  improved,  as  the  cane  is  not 
ind  up  as  in  the  ordinary  mills,  but  merely  flattened 
by  the  great  pressure. 

1  have  t  iki  n  oul  J-'ls  patents  (a  few  of  tbem  being  joint 
inventions  with  others),  and  several  new  industries  have 
resulted.  The  one  of  next  importune  to  celluloid  is 
named  The  Hyatt  Roller  Bearing  Co. 

The   proceedings   concluded   with    an    address    by   Dr. 
Frank   Vanderpoel,   in   which  he  recalled   some  personal 
ils  of  his  association  with  Mr.  Hyatt. 


Sydney   Section. 


Mi/ling  held  at  Sydney,  on  Wednesday,  10th  November,  1913. 


MR.    LOXLEY    MBQQ1TT    DI    THE    CHAIR. 


EXTRACTION    OF    RADIUM    FROM    THE    0LA11Y 
ORES. 

BY   S.    RADCLIFF. 

In  May  of  the  year  1906  a  prospector  forwarded  some 
pieces  of  a  dense  dark-coloured  mineral,   carrying    small 
i   amounts  of  a  yellow  incrustation  in  the  surface  crevices, 
\ delude  for  examination.     Mr.  W.   S.  Chapman,  the 
•  rnmeut   Assayer,  identified  the  yellow  substance  as 
carnotite,  a  vanadate  of  uranium  and  potassium.     He  found 
the  material  to  contain  60  per  cent,  of  uranium  oxide  and 
'isiderahl"  amount  of  vanadic  oxide. 
The  locality  from  which  the  ore  was  obtained  was  shortly 
.wards  visited  by  Mr.  H.  Y.  L.  Brown,  then  Govern- 
ment Geologist  of  South  Australia.     He  stated  :   "  The  ore. 
irs  as   yellow    and   greenish-yellow   incrustations   and 
powder  on  the  faces,  joints,  and  cavities  of  a  lode  formation, 


which  consists  of  ma  miferoua  iron,  magnetite, 

i       mil  quartz  in  association  with  black  mica)  (biotite). 

Dr.   M.iwso,,  subsequently    publish,  ,i  an  account  of  a 

mineralogies!  examinat ol  the  lode-stuff  and  came  to 

1  fusion  that  it  contaii  I  now  mini  i 

Borne  years  later  a  bloi  I.  ol  the  oi  ngabo  d    161b., 

was   forwarded    to    thi     Imperial    Institute,     A    detailed 
I  gioal  and  ehemicj  I  examinat  made 

ol  the  material  bj  \i-  ok  and  <;. 

me  typical  specimens  of  tl re  were,  I  understand, 

forward".!  to  Mad  ime  i  nil.- ;  she  reported  that  the  ore  was 
only  feebbj    radio  i  rid  of  litt!  ial   value, 

radium  at  that  time  bi  ing  i  omparal  ivelj  chi 

in  1909  a  oompan .  I  now  a  .    the  Radium  Hi 
was  formed  in  Sydney  itthe  deposit  commercially, 

and  ,i  .  .-n  ,  Li...  i.:  oi  abi  ui  30  i  one  of  pick.  aken 

to  England  bj  Dr.  Hawson,  who  brought  it  u 
of  a  number  of  firms,  both  in  England  and  on  the  Continent, 
interested  in  the  extraction  oi  radium  from  its  ores.  A 
few  tons  were  also  sent  to"  America.  The  low  uranium 
content  and  the  high  percentage  of  titanium  present, 
which  rendered  treatment  difficult,  militated  against  the 
disposal  of  the  ore,  and  no  offers  of  an j  value  were  received 
for  it. 

While  these  negotiations  were  in  progress,  the  author  of 
this  paper  (who.  some  time  prior  to  tli"  Olarj  tind,  had 
discovered  a  radioactive  copper  ore  at  lloonta,  S.A.)  was 
asked  to  investigate  the  possibility  of  treating  the  ore 
locally  ;  and  after  some  twelve  months'  experimental  work 
developed  a  process  which  gave  promise  of  commercial 
success.  The  preliminary  work  was  done  at  the  Bairns- 
dale  School  of  Mines.  Victoria,  which  possesses  a  fairly 
extensive  metallurgical  plant,  a  total  quantity  of  30  tons 
being  dealt  with  iii  the  course  of  the  experiments.  From 
the  data  so  obtained  the  plant  now  in  successful  operation 
at  Woolwich  on  the  Parramatta  River,  Sydney,  was 
designed. 

The  present  communication  gives  a  preliminary  account 
of  the  treatment  process  as  it  is  worked  at  the  present 
time. 

The  most  complete  account  yet  given  of  the  extr*  tion 
of  radium  from  its  ores  is  that  by  Haitingcr  and  Ulrich.* 
They  describe  the  methods  adopted  by  them  in  treating  10 
tons  of  residues  derived  from  about  30  tons  of  pitchblende 
ore  containing  5-4-2  per  cent,  of  U308.  The  treatment  of 
the  ten  tons  occupied  two  years,  and  resulted  in  the 
recovery  of  three  grams  of  radium  chloride  in  a  state 
approaching  purity.  No  analyses  are  given  in  this  paper 
and  only  very  scanty  details  as  to  the  plant  used. 

As  these  residues  were  derive, 1  from  ore  containing  270 
milligrams  of  radium  (calculated  as  bromide)  per  ton,  and 
as  the  Olary  ore,  even  when  concentrated,  contains  only 
eight  milligrams,  it  is  obvious  that  any  proa  ^  to  be  com- 
mercially successful  when  applied  to  these  latter  ores  must 
be  comparatively  simple  in  operation,  and  must  allow  of  a 
considerable  tonnage  being  put  through  annually.  It  may 
be  noted  that  eight  milligrams  of  bromide  to  the  ton  means 
one  part  in  125  million  or  one  part  of  elementary  radium  in 
2H  million  parts  of  concentrates. 

As  lirst  observed  by  H.  Y.  L.  Brown  the  amount  of  visible 
carnotite  in  the  oreis  negligible  from  an  economic  point 
of  view,  and  for  practical  purposes  the  ore  consists  of  a 
mixture  of  ilmenite,  magnetite,  and  mtile,  with  small 
amounts  of  carnotite  and  a  mineral  stated  by  Crook  and 
Blake  to  be  probably  tchefTkinite.     Table  1.  gives  :— 

(a)  Analysis  of  the  ore  complex  excluding  the  carnotite, 
taken  from  (rook  and  Blake's  paper. 

(6)  Analysis  of  the  concentrates  now  being  treated  at 
Woolwich. 

(c)  Analysts  of  a  typical  Austrian  pitchblende.* 


i  Record  of  Mines  of  S.  Australia.  4th  Edition.  *Maite.J3m. 

P' ^D.Mawson.  Trans.  Roy.  Soc.  8.  Aust.  11*  Vol.  xxx.,  p. 188. 
•  D   Crook    F.G.S.,  and  0  S.  Blake,  DSe.,  Mneralogical  Mac. 

March,  1910,  Vol  XV..  N"    77,  pp.  271—: !»<•  _.  ._ 

«  Haitineer  and  llri.h.  Bite,  lier.dcr  Wiener  Akad.  11a  Bd.  117. 

1908)  pp.  619 — 630.  .... 

'  Brea:ly,  Analytical  Chemistry  of  I  ranium,  r-  «■ 
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TaUe  I. 


a 

6 

c 

0-25 

04 

17-87 

17-37 

0-24 
013 
1-26 
2- 13 
116 
1-6 
2-2.'. 
0-93 
51-85 
115 

0-55 

n  Hi 
17-4 
16-9 
trace 

1 

j     3-27 

0-85 
1-6 

ii  -irt 
i  a  85 
12  70 

i  -55 
1-9 
114 

011 

Lanthanum  and  didymium  oxide 

49-95 

002 

Silica  

1854 
109 
0-33 

5-08 
0-44 
0-24 

0-89 

804 

502 

The  ore  is  dry  crushed  at  the  mine  to  pass  a  sieve  of  20 
holes  to  the  linear  inch,  and  is  then  concentrated  mag- 
netically, the  concentrates,  amounting  to  about  30  per 
cent.  of  the  ore  crushed,  being  forwarded  to  Sydney  for 
treatment. 

One  of  the  most  interesting  points  about  analysis  (a)  is 
that  the  ratio  of  the  uranium  to  the  thorium  is  as  16-7  :  1  ; 
radium  preparations  worked  up  from  this  ore  should  there- 
fore contain  very  little  mesothorium.  This  conclusion  has 
been  confirmed  in  Rutherford's  laboratory  by  Dr.  Alexander 
Russell,  who  examined  a  specimen  of  the  bromide  and  found 
it  to  contain  as  radio-active  substances  only  radium  and 
its  decomposition  products. 

As  the  concentrates  are  insoluble  m  acids,  a  fusion  pro- 
cess is  necessary  to  effect  the  initial  decomposition.  The 
concentrates  are  mixed  with  three  times  their  weight  of 
salt  cake  (acid  sulphate  of  soda)  and  fused  in  a  reverberator}- 
furnace  of  sufficient  capacity  to  take  500  kilos,  of  concen- 
trates and  1500  kilos,  of  salt  cake  in  a  single  charge.  Three 
charges  can  be  put  through  in  twenty-four  hours.  The 
fused  product,  crushed  to  pass  a  sieve  of  eight  holes  to  the 
linear  inch,  is  fed,  in  small  amounts  at  a  time,  into  wooden 
vats  fitted  with  agitators.  Cold  water  is  fed  continuously 
into  the  vats  at  the  bottom  and  an  overflow  is  provided 
near  the  top.  By  suitably  adjusting  the  conditions,  it  is 
possible  to  separate  out  on  the  bottoms  of  the  vats  a  con- 
siderable amount  of  comparatively  coarse  material  which 
is  almost  free  from  radium  and  uranium.  The  turbid  liquid 
oveiflowing  cirries  in  suspension  the  radium,  lead,  and 
barium  as  sulphates,  together  with  a  considerable  amount 
of  finely  divided  silica;  while  in  solution  we  have  the 
uranium  rare  earths,  and  part  of  the  iron  and  acid  earths 
contained  in  the  ore. 

The  coarse  residues  are  removed  from  the  vats  daily, 
re-washed  to  free  them  from  any  undissolved  fused  product 
and  sent  to  the  dump.  The  composition  of  these  residues 
is  given  in  Table  III. 

The  overflow  from  the  dissolving  vats  is  pumped  to  large 
lead-lined  settling  tanks  and  allowed  to  stand  all  night. 
The  "  slimes  "  settle  completely  in  twelve  hours,  and  the 
clear  liquid  is  drawn  off  daily  and  treated  for  the  recovei  v 
of  the  uranium.  The  slimes,  which  amount  when  dried  to 
approximately  10  per  cent,  of  the  weight  of  the  concen- 
trates, are  collected  weekly  and  treated  for  the  rceovery 
of  the  radium  as  described  below. 

The  further  steps  in  the  treatment  process  may  con- 
reniently  be  described  under  two  heads  : — 

(a)  The  recovery  of  the  uranium. 

(6)  The  recovery  of  the  radium. 

(«)  Recovery  of  the  uranium. 
The  clear  solution  containing  the  uranium  and  much  of 
the  iron  and  other  bases  in  the  concentrates,  together  with 
a  large  amount  of  sodium  salts,  is  fed  into  a  series  of  vats 
containing  a  measured  excess  of  a  mixture  of  carbonate 
and  bicarbonate  of  soda,  and  heated  and  agitated  bv  means 


of  steam  jets.  The  iron,  with  most  of  the  other  bases 
present  is  precipitated,  while  the  uranium  goes  into  solution 
together  with  some  of  the  rare  earths.  The  bulky  iron 
precipitate  is  separated  partly  by  settlement  and  partly  by 
means  of  vacuum  filters.  It  is  difficult  to  handle  and  can- 
not be  washed  effectually,  a  portion  of  the  uranium  is 
therefore  unavoidably  discarded  along  with  this  precipitate. 
The  uranium  solution  is  made  just  acid  with  sulphuric  acid, 
heated,  and  the  carbon  dioxide  expelled  by  a  brisk  current 
of  air.  The  uranium  is  then  precipitated  by  the  addition 
of  ammonia.  The  ammonium  uranate  is  thickened  some- 
what in  conical  settling  tanks  and  then  further  thickened 
to  a  pulp  in  a  hydro-extractor.  This  pulp  is  dried  and 
dehydrated  in  large  muffles.  The  dehydrated  product  is 
broken  up  and  washed  repeatedly  with  hot  water.  This 
treatment  removes  the  bulk  of  the  sodium  salts,  and  a  pro- 
duct is  obtained  which  on  dr}-ing  contains  about  75  per  cent, 
of  U303.  An  analysis  of  this,  together  with  that  of  the 
iron  precipitate,  is  given  in  Table  II.  Prior  to  analysis  the 
iron  hydroxide  was  twice  dissolved  and  re-precipitated 
with  ammonia  to  free  it  from  the  larga  amount  of  sodium 
salts  present.  The  washed  precipitate  was  dried,  ignited, 
and  analysed. 

Table  II. 


Uranium 

product. 


Iron 
precipitate. 


30 

9-41 
76-6 

1  57 
051 

8-21 

811 

74-65 
2-7 
7-36 

1-2 
5-81 

(6)  Recovery  of  the  radium. 

The  thickened  insoluble  residue  or  slime  from  the  settling 
tank  is  mixed  with  half  its  dry  weight  of  strong  sulphuric 
acid  and  allowed  to  stand  for  several  dajs.  It  is  then 
washed,  first  by  decantation  and  then  on  a  vacuum  filter, 
till  the  washings  give  only  a  very  slight  precipitate  with 
barium  chloride.  The  acid  treatment  and  washing  reduces 
the  bulk  of  the  slime  considerably,  removing  large  amounts 
of  acid  earths  and  iron  salts.  The  washed  shme,  in  quan- 
tities of  about  200  kilos,  dry  weight,  is  then  boiled  in  large 
steel  boilers  with  an  excess  of  a  20  per  cent,  solution  of 
sodium  carbonate  for  two  days,  the  solution  being  replaced 
once  during  the  boiling.  This  treatment  dissolves  a  large 
amount  of  silica,  and  converts  much  of  the  lead,  radium,  and 
barium  sulphates  to  carbonates.  The  slime  is  then  washed 
till  the  wash  water  gives  no  reaction  for  sulphates;  thi 
takes  two  days  for  each  lot  of  200  kilos.  The  washed  slime 
is  then  fed  into  a  warm  dilute  solution  of  hydrochloric  acid, 
agitated  for  a  couple  of  hours,  and  allowed  to  settle  all 
night.  The  clear  solution  is  siphoned  off  and  the  lead, 
barium,  and  radium  precipitated  as  sulphates.  After 
washing  once  by  decantation,  the  slime  is  again  treated 
as  above  described.  Two  treatments  suffice  to  extract 
most  of  the  radium,  but  the  slime  is  reserved  for  a  further 
treatment  if  necessary.  The  plant  as  at  present  arranged, 
can  treat  the  slime  from  ten  tons  of  concentrates  per  week. 
The  weekly  yield  of  crude  sulphate  is  about  12  kilos. 

During  the  past  two  years  I  have  made  a  number  of 
experiments,  both  in  the  laboratory  and  on  the  working 
scale,  to  see  if  the  sulphates  in  the  slime  could  be  reduced 
by  heating  the  material  with  carbonaceous  substances',  or 
else  in  a  current  of  some  reducing  gas,  but  the  results  so 
far  have  not  been  encouraging. 

The  crude  sulphate  is  fused  with  carbonate  of  soda  in 
large  graphite  pots,  and  the  product  digested  with  hot 
water.  The  insoluble  residue  after  picking  out  most  of  the 
metallic  lead  is  thoroughly  washed,  and  heated  with  hydro- 
chloric acid,  The  solution  is  evaporated  to  dryness  to 
dehydrate  the  silica,  the  residue  moistened  with  acid  and 
digested  with  hot  water  and  the  silica  filtered  off. 

It  was  found  that  the  method  of  converting  the  sulphates 
to  carbonates  bv  boiling  with  concentrated  soda  solutim 
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ether  too  alow,  and  the  fusion  method  has  the 
further  advantage  of  removing  most  i»l  the  lead  m  the 
illii-  state.  This  lead  which  is,  oi  course,  radio  active 
(Table  tV.)  is  being  stored  for  examination  Inter.  The 
hydrochloric  acid  solution,  containing  the  radian)  and 
barium,  together  with  large  amounts  of  lead,  iron,  and  aeid 

ha,  vras  formerly  treated   in    th dmary  analytical 

iin-tli  il>  for  tin-  removal  of  the  impurities  prior  to  pn-cipi- 

Dg    the    radium    and    barium    as    carbonates.     Bulky 

■noipitates,  difficult    l« handle  and  wash   were  obtained; 

procedure  has  been  aband I,  and  a  method  due  to 

ly*  is  now  used  with  ver\    satisfactory  results. 

The  ohloride  solution  is  saturated  with  hydrogen  chloride 

■he  barium  and  radium  are  thrown  down  nearly  free 

from  other  elements.     The  crj  stalline  precipitate  is  altered 

Freed  by  suction  from  most  of  the  adhering  liquid  and 

I        It  is  dissolved  in  water,  the  small  amounts  of  lead, 

.  etc,  still  remaining,  removed,  and  the  mixed  carbon- 

i  iiini  and  radium  tin  ill\  dissolved  in  hydrobromic 

for  fractionation.     About  1500  grams  of  dry  chloride, 

■Thiol)  when  freed  from  radio-active  substances  other  than 

radium  has  an  equilibrium  Jbtivity  of  from   to  to  .~>0,  is 

obtained  weekly. 

Table  111.  gives  analysis  of  the  slime,  of  the  tailings  or 
coarse  residues,   and  of  the  crude  sulphate.     The   whole 
a  of  operations  is  summarised   in   the  accompanying 
sheet. 

T\BI.K   IN. 


Crude 

sulphates. 


10  <2 

30 
2-15 

6>>-24 
1200 

51-42 
12-40 

4  21 

1-85 
023 

22 



jan  dioxide 
Panto  oxide 

Cead  sulphate 

Barium  sulphate 

63-1 
14-23 
041 

trace 
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The  composition  of  tie-  tailings  . 
high  percentage  of  titanium  dioxide  being  noteworthy.      It 

is  apparent  that  the  initial  fusion  effects  a  selective  decom- 
poaffaon    of   the    ore   complex,    the    uranium    minerals   are 
completely  decomposed,  and  tie-  tailings,  which  contain  a 
large  proportion  of  comparative!]   coarse  grains,  seem 
oonsial   I  irgjely  of  unaltered  rutile. 

Repeated  :e-.i}  -  of  the  tailirj  failed  to  del 

appreciable  amounts  of  uranium.  \s  «  Ml  he  seen  too,  from 
Table  l\  :it  of  radium  left  in  the  tailings  mu-i 

In-  very  small. 

The  .  n 1 1  y  depends 

mi  the  fact  thai  i'  is  only  necessary  to  decompose  |«irtly 
tie-  or.-  mixture  in  the  fusion  furnace,  and  that  therefor  . 
■  omparatively  small  amounts  of  reagents  art   n  quired.     If 

it  had  I n  necessary  to  decompose  tl >•■  completely  in 

order  to  extract  tin-  radium,  treatment  cost,  would  I  think. 
under  looal  conditions,  at  1  prohibitive.     A- 

itter  of  far-  ■     ,,f  tie-  concent  I 

consists  of  minerals  almost  free  from  radium  and  uranium. 
this  being  the  proportion  of  the  material   fused  >■  nt  to  the 

dump  each  week. 

An  approximately  tenfold  concentration  of  the  radium 
is  therefore  effected  by  the  two  simple  operations  of  ft 
the  concentrates  and  dissolving  the  fused  product   oi 
proper  conditions. 

In  Table  IV.  the  relative  activities  per  unit  mass  of  the 
concentrates,   tailings,  and  slimes  are  given. 


Table  IV. 


Activity 
per  unit 


I'ranium  oxide   1-0 

Tailings 0007 

Concentrates    0-06 

Slimes  0-25 

(.rude  sulphate    110 


The  radio-active  lead  separated  out  on  smelting  the 
sulphate  has  an  activity  approximately  twice  that  of 
uranium  oxide  when  three  months  old. 

The  whole  of  the  radium  in  the  concentrates  must  dis- 
tribute itself  between  the  tailings  and  the  slimes.  As  the 
tailings  amount  to  five  times  the  weight  of  the  slimes,  it 
appears  from  the  relative  activities  of  the  two  product- 
that  86  per  cent,  of  the  radium  contents  of  the  ore  is  con- 
centrated in  the  slimes,  14  per  cent,  being  rejected  in  the 
tailings. 

So  far  I  have  done  nothing  in  the  separation  of  the  other 
radio-active  bodies  in  the  ore.  I  hope,  however,  to  examine 
very  shortly  a  portion  of  the  radio-active  lead  now  being 
stored,  as  its  activity  appears  too  high  to  be  wholly  due 
to  radium  D  and  its  products.  Kutherford*  states  that 
"  radium  D  is  separated  with  the  large,  amount  of  lead 
usuallv  present  in  radioactive  minerals.  In  the  course  of 
time,  radium  D  produces  radium  F  (polonium)  and  the  ray 
activitv  of  the  lead  becomes  about  equal  to  that  of 
uranium." 

As  stated  previously,  the  radio-lead  separated  on  smelt- 
ing the  crude  sulphide  was  about  twice  this  activity.  It 
ssible  that  this  is  due  to  small  amounts  of  radium- 
barium  sulphate  included  in  the  lead.  The  lead  accumu- 
lated in  the  course  of  several  years  will  ultimately  form  a 
convenient  source  for  the  working  up  of  polonium  prepar- 
ations. As  the  amount  of  polonium  in  equilibrium  with  a 
mineral  containing  one  gram  of  radium  is  only  0-19  milli- 
gram, the  direct  recovery  of  polonium  from  the  working 
solution  is  obviously  out  of  the  question. 

It  should  be  possible,  on  the  other  band,  to  work  up  fairly 
active  ionium  preparations  from  the  rare  earths  without 
much  difficulty. 

While  the  chief  technical  problems  in  connection  with 
this   ore   may   b         -  '•    much   work   of  a 

scientific  character  remains  to  lie  done,  and  1  hope  to  con- 
tinue investigations  on  the  three  following  lines : — 


•  F.  Soddy,  Chemistry  of  Radio  Elements,  p.  45. 


•  E.  Rutherford,  'The  Radio-active  Substances,"  p.  511. 
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1.  To  make  a  complete  spectrographic  examination  of 
the  ore  and  the  various  products  separated  out  during 
treatment. 

2.  To  investigate  the  radio-active  properties  of  these 
products. 

3.  To  work  up  some  kilos,  of  the  rare  earths  in  order  to 
examine  them  in  detail. 

In  conclusion  I  desire  to  thank  Professor  Pollock  for  his 
kindness  in  testing  various  radium  preparations  from  time 
tn  time,  and  for  the  friendly  interest  he  has  taken  in  the 
work  throughout. 

Discussion. 

In  reply  to  questions  by  the  chairman,  the  author  stated 
that  in  the  examination  of  radio-active  bodies  the  gold 
leaf  electroscope  was  1,000  times  as  sensitive  as  the  spectro- 
scope. With  regard  to  losses  in  extraction  of  the  ore, 
about  13  per  cent,  of  the  radium  was  at  present  lost  in  the 
slimes,  in  addition  to  other  losses.  He  hoped  soon  to 
diminish  this,  and  to  obtain  85  per  cent,  of  the  total  radi  im 
contained  in  the  ore. 


Meeting  h  hi  at  Sydney  on  Wednesday,  10th  December,  1913. 


JIB.    LOXLEY    MEGGITT    IX    THE    CHAIR. 


NOTES  ON  AUSTRALIAN  PINE  BARKS. 

BY   F.    A.    COOMBS  AND    A.    H.    DETTMANN. 

In  a  recent  publication  entitled  "  A  Research  of  the 
Pines  of  Australia,"  by  R.  T.  Baker  and-  H.  G.  Smith, 
attention  is  drawn  to  the  tannin  values  of  the  barks  of  the 
various  species  of  Callitris  (see  this  J.,  1911,  1353,  1358). 

Samples  of  bark  were  supplied  by  Messrs.  Baker  and 
Smith  to  the  Tanmng  Department  of  the  Sydney  Technical 
College.  These  have  been  tested  quantitatively  and 
qualitatively,  and  while  there  is  still  a  considerable  amount 
of  work  to  be  carried  out  in  this  direction,  we  wish  to 
make  known  results  which  will  probably  enable  interested 
persons  to  estimate  approximately  the  "true  value  of  these 
barks  as  a  tanning  agent. 

We  have  only  dealt  with  two  species,  Callitris  calcarata 
and  Callitris  glauca,  as  being  worthy  of  commercial  con- 
sideration at  the  present  date.  The  Callitris  barks  appear 
to  be  like  the  hemlock  bark  of  America,  the  ross  being 
rough  with  deep  fissures  and  carrying  varying  proportions 
of  red  tannins.  The  tannin  values  of  Callitris  calcarata 
are  higher  than  hemlock  or  any  of  the  conifer  barks,  which 
supports  the  theory  that  during  the  long  processes  of 
evolution  the  dry  Australian  climate  has  been  a  big  factor 
in  the  growth  of  barks  which  contain  such  liberal  supplies 
of  tannin,  unequalled  in  any  part  of  the  world.  The 
Australian  forests  differ  considerably  from  the  forests  of 
New  Zealand.  The  former  are  dry  with  very  little  under- 
growth and  the  bark  of  the  trees  is  clean  and  practically 
free  from  lichens,  etc.,  but  the  soil  of  the  latter  is  always 
damp,  the  undergrowth  is  very  thick,  the  sun  cannot 
penetrate  through  the  branches  overhead,  and  the  barks 
of  large  numbers  of  the  living  trees  are  covered  with  moss, 
ferns,  and  lichens,  which  will  probably  affect  adversely  the 
tannin  values  of  barks  that  contain  tannin  in  the  ross, 
such  as  the  black  birch  (South  Island,  New  Zealand,  16  per 
cent,  tannin).  Samples  of  bark  from  these  birch  trees, 
received  at  the  Sydney  Technical  College,  show  that  the 
bark  decays  in  patches  on  the  living  tree,  a  result  pro- 
bably brought  about  indirectly  by  the  excessive  moisture, 
which  is  not  so  pronounced  in  the  Australian  forests. 
The  commercial  side  of  the  Callitris  barks  has  not  been 
thoroughly  investigated.  Our  results  show  that  these 
barks  have  not  the  same  high  tannin  values  as  the  best 
i  Australian  wattles,  but  yield  tannin  values  which  com- 
pare favourably  with  the  average  woods  and  barks  used 
for  the  manufacture  of  extracts.  The  Australian  tanner 
has  been  very  fortunate  in  having  large  local  supplies  of 
wattle  bark  (Acacia  pycnanlha  and  decurrens)  which 
range  in  tannin  values  from  30  to  38  per  cent,  in  com- 
mercial samples,  and  naturally  any  new  tanning  material 
is  compared  with  these  two  species  of  Acacia. 


We  obtained  an  average  tannin  value  of  20-87  per  cent, 
for  Callitris  calcarata  and  12-33  per  cent,  for  Callitris 
glauca.  Such  results  compared  with  the  above-mentioned 
wattles  are  not  likely  to  tempt  the  tanner  to  use  pine  baric 
for  its  tannin  values.  The  Australian  tanners  obtain  the 
majority  of  the  tannin  required,  by  leaching  bark  ;  the 
leaching  plant  is  connected  with  the  tannery,  and  by 
using  the  local  wattle  barks  tannin  is  obtained  in  solution 
at  a  cheaper  rate  than  from  imported  extracts  of  equal 
quality,  and  as  the  costs  of  stripping,  freight,  and  leaching 
are  all  inversely  proportional  to  the  tannin  value,  we  believe 
that  Callitris  glauca  could  never  be  successfully  exploited 
as  a  bark  for  the  tanners  to  leach.  The  bark  of  Callitris 
calcarata  might  find  a  ready  sale  if  commercial  samples 
return  tho  same  tannin  values  as  the  samples  we  have 
analysed.  The  average  of  a  number  of  small  samples  of 
bark  from  trees  of  various  sizes,  returns  a  tannin  value 
varying  with  the  practical  experience  of  the  collector, 
usually  higher  than  tannin  values  obtained  from  com- 
mercial samples. 

A  great  change  has  been  brought  about  in  the  tanning 
industry  during  the  last  twenty  years  by  the  introduction 
of  semi-liquid  and  solid  tannin  extracts.  The  large 
tanning  centres  of  Europe  and  the  United  States  depend 
on  supplies  from  abroad.  The  demand  is  so  strong  that 
barks  and  woods  containing  small  percentages  of  tannin 
are  used  in  the  form  of  extracts. 

Australian  Callitris  barks  have  a  tannin  value  which 
brings  them  within  the  sphere  of  those  substances  which 
are  suitable  for  manufacturing  tannin  extracts.  Belonging 
to  the  catechol  group,  they  can  be  compared  with  North 
American  hemlock  bark  (8  to  10  per  cent,  tannin),  South 
American  quebracho  wood  (20  per  cent,  tannin),  and  man- 
grove bark  (30  to  38  per  cent,  tannin).  Both  Callitris 
calcarata  and  glauca  give  a  deep  red  colour  to  the  leather 
and  are  therefore  not  so  serviceable  as  wattle  bark  for 
those  leather  manufacturers  who  produce  dyed  leathers 
or  basils,  and  this  fault  is  shared  by  the  three  above- 
mentioned  tannin  materials,  but  when  these  red  leather 
producing  materials  are  blended  with  other  tannin 
materials  good  results,  varying  with  the  skill  of  the  tanner, 
can  be  obtained  on  all  classes  of  leather.  A  primary 
tanning  experiment  was  carried  out  with  these  barks. 
Liquors  containing  3/5  pine  bark  tannin  and  2/5  oak- 
wood  extract  were  used  to  tan  several  sections  of  hide, 
and  the  resulting  90  per  cent,  of  leather  compared  with 
other  results  obtained  from  leather  tanned  under  similar 
conditions  with  wattle  instead  of  pine  bark,  shows  that 
these  barks  do  not  prevent  the  production  of  good  weight 
returns  and  a  solid  leather. 

The  future  of  the  pine  barks  will  depend  on  thesuccessful 
manufacture  of  an  extract,  and  we  hope  to  carry  out 
further  experiments  when  the  extract  can  be  obtained  in 
sufficient  quantities. 

The  factors  which  brought  about  the  manufacture  of 
"  hemlock  extract  "  and  a  big  demand  for  the  bark  in  the 
United  States,  will  throw  light  on  the  possibilities  of 
exploiting  Australian  pine  bark.  The  U.S.A.  had  the 
hides  to  tan,  and  the  same  can  be  said  of  Australia.  The 
former  had  to  depend  on  hemlock  or  imported  tannin 
materials  ;  the  latter  have  always  had  large  supplies  of 
wattle  bark,  and  therefore  there  has  not  been  the  same 
incentive  to  search  for  fresh  tannin  materials  and  to 
exploit  the  inferior  pine  bark.  But  at  the  present  time 
Australia  is  importing  large  quantities  of  wattle  bark 
from  South  Africa,  which  means  a  shortage  of  local  supplies 
— a  factor  which  shows  the  necessity  of  a  more  complete 
investigation  of  the  practical  value  of  these  pine  barks. 

In  America  there  were  vast  tracts  of  land  covered  with 
hemlock  trees,  and  Messrs.  Baker  and  Smith  are  quite 
confident  that  Australia  also  has  large  amounts  of  pine 
trees  whose  bark  has  a  high  tannin  value,  and  if  investiga- 
tions show  that  sufficient  bark  can  bo  obtained,  tin- 
successful  manufacture  of  extract  will  depend  on  tin 
quality  and  the  cost  of  production. 

The  United  States  and  Canada  are  in  a  better  position 
than  Australia  to  collect  the  maximum  value  from  their 
respective  forests.  The  two  former  countries  owe  their 
great  advancement  and  the  wealth  obtained  from  natural 
resources  largely  to  private  enterprise,   but  in  Australia 
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private  enterprise  differs  from  the  •  i in  North  Ann  ri  a 

n  doca  not  include  the  right  to  build  and  control 

Htlrwaya.    The  pi rain  Kn  nt  in  huge  numbers 

tn  t.iki-  up  land,  and  private  enterprise  Boon  follows  with 

I  railway,  and  in  a e  oases  the  i.ulw  i  fore  the 

farmer  and  squatter,  enabling  land  owners  to  combine 

ml  deal  with  Buch  items  as  bark,  timbi 
which  would  bring  in  mom  \  when  the  land  is  being  pre- 
•r  cultivation,   or   railways   can   be   laid    through 
mil  in  deal  \utli  timber,  etc.,  and  after  the  land  is 
the  settlers  will  follow  and  replace  the  sawmills, 
.1  cultivated  land.     In  Australia  and  New  Zealand 
the  land  has  been  taken  up  bj  scattered  unit*  who  are  too 
far  apart  to  organise  and  unite  their  labour  in  .m  effort 
|0  convert  the  forests  into  mi  ney,  which  is  only  i 
when  the  timber  can  be  sent  by  rail  or  river  to  the  various 
markets.     These  isolated  settlers,   who  cannot    place   the 
products  uf  the  forests  on  tin-  market  within  a  reasonable 
tun.-,  are  forced  t<>  burn  the  growin  enable  them 

la  cultivate  the  land,  and  thesi    fires  have  brought  about 
to  Australia  of  timber  and  liark.     The  utilisa- 
tion of  timber  and  its  by-products  depending  almost  entirely 
.mi  private  enterprise,  which,  under  certain  circumstances, 
is  powerless  without  a  railway,  it  would  appear  that  State 
ownership  of  railways   places   some   industries   at   a   dis- 
advaotage.     The  railways  are  one  of  the  most  important 
in  developing   a  young  country,  and  it   is  quite 
possible    that    Australia    would    benefit    considerably    if, 
.  of  prohibiting  private  individuals  from  controlling 
railways,    the    State    were    to    lay    down    a    system    which 
would  prevent  the  evils  of  monopolies,  etc.,  and  containing 
a  clause  allowing  the  State  to   resum<    and  control  after 
:i  periods. 
America  appears  to  have  been  in  a  better  position  to 
treat  hemlock  than  Australia   is  to  treat   the   local  pino 
barks,   but   at    the   present   tune   the   supplies   of   tannin 
ising,  and  if  an  extract  of  good  quality 
is  manufactured  from  tile  local  pine  bark  we  have  no  doubt 
that  a  ■  will  be  found  for  it. 

Baker  and  Smith,  in  "  The  Pines  of  Australia,''  point 

out  that  there  are  considerable  belts  of  rocky  mountainous 

land  supporting  the  growth  of  these  trees,  which  wculd 

not  bo  suitable  for  cultivation  but  which  with  care  would 

Ontinual  supplies  of  timber,  sandarac,  and  bark. 

Briefly  the  position  may  be  summed  up  as  follows  : — 
The  supplies  of  bark  are  apparently  large  ;  the  tannin 
value  is  quite  sufficient  for  the  successful  manufacture  of 
■  xtract,  and  the  quality  of  the  tannin  is  not  inferior  to 
that  obtained  from  hemlock,  quebracho  and  mangrove, 
but  a  commercial  investigation  is  required  to  deal  with 
the  quantity  available  and  cost  of  carriage  to  certain 
cmtrcs  near  a  railway,  and  a  more  complete  analysis  of 
commercial  samples,  the  latter  to  be  taken  from  not  less 
than  500  tons  of  bark.  If  this  amount  of  bark  were 
stripped,  as  suggested  in  a  recent  paper  from  this  Depart- 
ment on  "Australian  Mangrove  Bark''  (Leather  World, 
liecembcr,  1912),  factors  would  be  obtained  which  would 
:o  a  lorn;  way  towards  solving  the  commercial  value  of 
'aQitrii  barks. 

The  tannins  from  these  pine  barks  are  decidedly  red.     A 
ample    method    of    decolourising    their    extracts    would 
niprovc  the  value  considerably,  but  research  workers  in 
hii    direction    should    keep    in    view    the    action    of    the 
ts  on  the  process  of  tanning.     Dumesny, 
•l  "  Wood  Products,"  places  the  problem  of 
n  in  a  very  clear  light.     (He  writes  :    "  the 
irisation  of  the  future  does   not   lie  in  the  use  of 
hemical  products,  nor  in  more  or  less  complicated  pro- 
esses  ;    tanning  is  an  industry  far  too  complex  to  stand 
It  requires   and   will   require   before   and   above   all, 
'ire  extracts  of  a  well  determined  nature,  with  a  high  per- 
'ntage  of  tannin  soluble  in  cold  water,  and  finally  of  as 
instant  and  uniform  a  composition  as  possible.")     There 
'in  be  no  objection  to  the  use  of  albuminous  substances 
i  remove  suspensoids  and  the  catechol  tannins  or  reds, 
Ihicb  have  almost  reached  the  stage  of  suspended  matter  ; 
it  while  chemical  substances  such  as  the  alkali  sulphites 
ive  been  great  factors  in  the  production  of  cheap  extracts, 
ire  not  without  drawbacks  in  the  tannery. 


Qunh  'ions. 

I  hi    qnalil  of   the   tannins   in   CaWtrii 

barks  were  tested  by  the  methods  and  reagei  I  by 

Stiasny   and    Wilkinson   (see   this  .1..    1011,    I  i 
tannins  in  the  barks  of  ' '.  eakarata  and  r.  gUmca  belong 
distinctly   to   the   catechol   group.     Both   species  give  a 
complete  precipitate  with  the  formaldehyde  test, 
immediate  precipitate  with  the  ammonium  sulphide  test, 
but  Blight  traci  With  Call 

calcaraia  the  filtrate  from  the  acetic  ai  id  and  1. 
test,  on  the  addition  of  iron  alui  blui    |  '■•  - 

cipitate  by  nt!'  n  itb  ' '.  gfa 

brown.     The  other  tests  gave  the  following  results  in  the 

Case    of    both  Varieties  :-     .'  ill  Of 

basic    /•  ad    «>-•  lute  Jiltrot- 

and  ammonia,  no.  ppt.     Tartar  emeiic  a*'l 
ammonium   acetottt,   clear.     'The   qualitative   n 
the  tannins  of  CaOUris  barks  do  bnormal  results 

when  compared  with  other  well  known  pine  barks.  The 
fermentable  sugars,  noted  by  the-  amount  of  acid  in  the 
liquors,  are  slightly  higher  in  CaUitrU  barks  than  in  wattle 
barks,  but  the  acidity  value,  as  far  as  our  cx|>criments 
lii.e  gone,  is  not  nearly  as  high  as  in  some  European 
pine  barks. 

The  deal  shaving  test  "avo  a  pink  colour  with  C.  cal- 
carata  and  slight  pink  with  C.  glauca.  Iron  alum  tests 
gave  brownish-green  and  green,  respectively. 

The  following  table  will  show  the  tannin  values  of  11 
samples  of  C.  calcaraia  and  6  samples  of  C.  glauca  : — 

I  'atcarala. 


Tannin. 

Non- 

tannins. 

Insolubles. 

Water. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

\n 

1 

7-24 

• 

12-r. 

2 

23-69 

57-91 

12-5 

3 

22-90 

- 

12a 

4 

20-37 

6104 

12-5 

5 

21-65 

6-96 

58-89 

12-5 

6 

C.-ll 

6402 

12-5 

7 

18-29 

6-97 

62  24 

12:. 

8 

15-24 

6-77 

65  19 

12-5 

9 

18-42 

732 

61-76 

10 

23-33 

5-66 

58-51 

125 

•• 

11 

27  28 

718 

5304 

125 

Average 

2067 

663 

6000 

12  5 

Callitris  Glauca. 


Tannin. 


Non- 
tannins. 


Insolubles. 


Water. 


No.    1.. 
2 

',',      3.. 

..       4.  . 

5    . 

„      6.  . 


per  cent. 
15-30 
11-03 

1463 

9H2 

1099 

1300 


per  cent. 
06-44 
70  17 

6947 


per  cent. 
12  5 
12  5 
12-5 
12  5 
12  5 
12-5 


Average 


1233 


5-93 


60  24 


125 


,.,,    .  Alcohol  Gallic  r: 

,         j-tvcipita-  acid  value  tannins  to 

tii  n  of  1  grin.         non- 

extract.         figures.  of  tannin,     tannins, 


CaUitris  CalcaraU 
v 
Ho.  -' 

Callitris  Glauca 

No.  1 

„ 


per  cent, 
3-98 


996 
10-6 


Nil 
10 


3-54 

361 


"■-- 
U-593  J 


0-573  < 
0-593  > 


2-3 — »  3 


-2  6 


Ann  1  acetate  was  used  for  ethyl  acetate  figure. 
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FAWS1TT  AND  POWELL— ACTION  OF  SULPHURIC  ACID  ON  IRON.      [March  16,  1914. 


Discussion. 

Mj.  H.  G.  Smith  said  that  the  production  of  wattle  bark 
in  Australia  was  now  unremunerative.  the  supply  being 
drawn  from  Natal,  but  the  cultivation  of  white  pine 
would  be  very  profitable.  Large  areas,  useless  for  agri- 
culture, were  covered  with  white  pine  scrub,  which  could 
be  cut  down  and  quickly  grown  again.  The  supply  was 
unlimited,  and  the  bark  was  easily  stripped. 


THE    ACTION    OF    CONCENTRATED    SULPHURIC 
ACID  ON  IRON, 

BY    CHARLES     E.     FAWSITT     AND     CHARLES     W.     R.     POWELL. 

In  commerce  it  is  customary  to  carry  concentrated 
sulphuric  acid  in  iron  drums  and  to  store  it  in  iron  tanks. 
It  appears  to  be  generally  supposed  that  the  acid  has  no 
action  on  iron  in  the  cold.  A  certain  amount  of  action 
does  go  on,  however,  and  the  following  investigation  was 
undertaken  to  determine  its  nature  and  extent. 

In  several  respects  iron  appears  to  stand  out  from  other 
metals  as  peculiar.  For  one  thing  it  is  rendered  passive 
very  easily  ;  and  again,  its  behaviour  in  the  matter  of 
rusting  and  of  corrosion  generally  is  erratic. 

Peculiarities  noticed  in  regard  to  its  passivity  and 
corrosion  are  in  many  cases  connected  with  the  surface 
condition  of  the  metal,  and  as  a  result  of  the  present  in- 
vestigation it  appears  that  certain  irregularities  observed 
with  respect  to  the  action  of  sulphuric  acid  may  be 
due  to  special  conditions  of  the  surface  of  the  metal. 
The  Laboratory  Experiments  (Part  I.)  in  this  paper  were 
performed  by  C.  W.  R  Powell  (Science  Research  Scholar 
of  the  Universit3'  of  Sydney),  while  C.  E.  Fawsitt  is 
responsible  for  the  experiments  conducted  with  a  drum  of 
acid  (Part  II.). 

Part  I. — Laboratory  Experiments. 

The  effect  of  temperature,  quality  of  acid,  and  quality 
of  iron,  on  the  products  and  rate  of  reaction  were  investi- 
gated.    The  temperatures  varied  from  25°  to  200°  C. 

The  experiments  were  conducted  mainly  with  sulphuric 
acid  "  Pure  for  analysis  "  which  contained  97-5  per  cent, 
of  sulphuric  acid  by  analysis.  Unless  otherwise  expressly 
stated,  this  is  the  acid  used  as  "  concentrated  sulphuric 
acid."  No  attempt  was  made  to  obtain  the  acid  quite 
free  from  water,  as  it  was  thought  that  more  particular 
interest  attached  to  experiments  with  commercial  acid. 
Experiments  were  also  carried  out  with  commercial  acid 
(94-6  per  cent,  by  density)  and  with  the  ordinal}'  acid 
diluted  with  water.  The  most  dilute  pure  acid  used  con- 
tained 94-6  percent,  of  H,S04  (estimated  from  the  density). 
The  quality  of  the  iron  used  also  affects  the  reaction. 
In  this  work  the  following  kinds  of  iron  were  employed. 

A.  Steel  plate  which  gave  the  following  analysis  : 
carbon  0-35  (per  cent.),  manganese  001,  phosphorus  006, 
silicon  001,  sulphur  0-0T*. 

B.  Steel  cut  from  a  sulphuric  acid  drum.  This,  as  well 
as  steels  A  and  C,  was  kindly  analysed  for  us  by  Messrs. 
Eastaugh  and  Burrows,  of  the  University  of  Sydney,  and 
came  out  as  follows  :  carbon  0-045  per  cent.,  manganese 
0-375  per' cent,  phosphorus  0004  per  cent.,  sulphur  0-015 
per  cent.,  silicon  0007  per  cent.,  nickel  0-46  per  cent. 

( '.  Steel  wire  analysed  as  follows  :  carbon  0-51  per  cent., 
manganese  0-48  per  cent.,  phosphorus  0-046  per  cent.,  sili- 
con 0-083  per  cent.,  sulphur  0058  per  cent. 

D.  Wrought  iron. 

E.  British  pig  iron,  No.  1  Foundry  (soft,  gray). 

F.  White  cast  iron  (British). 

G.  Cast  iron  from  Lithgow,  N  S.W.  Cast  in  sand. 
Analysis  kindly  supplied  to  us  by  Mr.  B.  Smart,  as  follows  : 
Carbon,  graphite,  3-16  per  cent.  ;  carbon,  combined, 
0-57  per  cent.  ;  silicon,  3-27  per  cent.  ;  sulphur.  0019 
per  cent.  ;  phosphorus,  0-792  per  cent.  :  manganese,  1-51 
per  cent. 

H.  Cast  iron  from  Lithgow.  N.S.W.  (per  Mr.  B.  Smart). 
Cast  in  chill.  Analysis  :  carbon,  graphite,  2-88  per  cent.  ; 
ea  bon,  combined,  0-63  per  cent.  :  silicon.  3-46  per  cent.  ; 
sulphur,  0024  per  cent.  ;  phosphorus,  0-789  per  cent.  ; 
manganese,  1-52  per  cent. 


I.  Iron  powder  obtained  by  reduction  of  ferric  oxide 
with  hydrogen. 

Nature  of  the  action  of  sulphuric  acid  on  iron. 

When  iron  or  steel  is  plunged  into  concentrated  sulphuric 
acid  there  is  an  initial  evolution  of  gas  which  usually  falls 
off  rapidly. 

It  lasts  at  most  a  few  minutes  and  is  probably  due  to  the 
special  condition  of  the  surface  of  the  iron.  The  gas 
given  off  is  mostly  hydrogen.  There  are  doubtless  usually 
traces  of  hydrocarbons  present,  but  no  sulphur  dioxide 
could  be  detected  in  the  gas.  It  is  highly  probable  that 
the  first  evolution  of  gas  is  due  to  there  being  a  small 
quantity  of  moisture  on  the  surface  of  the  iron  as  it  conies 
from  its  condition  of  exposure  to  the  atmosphere.  After 
some  time  has  elapsed  a  more  or  less  steady  current  of  gas 
is  in  most  cases  evolved  from  the  iron.  It  is  this  action 
that  we  have  more  closely  investigated. 

It  has  already  been  pointed  out  by  one  of  us  (Powell, 
Proe.  Roy.  Soc".  N.S.W.,  1913,  47,  59)  that  cold  concen- 
trated sulphuric  acid  acts  slowly  on  iron  to  produce  ferrous 
sulphate  and  hydrogen.  There  is  also  a  very  small  pro- 
portion, 1-3  per  cent.,  of  sulphur  dioxide  in  the  gas 
produced.  The  effect  of  temperature,  acid,  and  metal  on 
the  reaction  is  next  given. 

Effect  of  temperature  on  the  products. 

As '  the  temperature  is  increased  the  percentage  of 
hydrogen  decreases  and  that  of  the  sulphur  dioxide 
increases  until,  at  some  particular  temperature  the  gas 
evolved  consists  entirely  of  sulphur  dioxide.  This 
temperature  was  not  the  same  for  all  the  samples  of 
iron  worked  on,  and  in  some  cases  it  was  found  that 
even  if  some  hydrogen  was  being  evolved  at  a  particular 
high  temperature,  then  after  a  few  hours  at  that  tempera- 
ture the  evolution  of  hydrogen  had  ceased  and  sulphur 
dioxide  alone  was  being  evolved. 

Certain  secondary  reactions  also  seem  to  take  place  at 
high  temperatures  ;  sulphuretted  hydrogen  was  detected 
by  means  of  its  reaction-  with  lead  acetate,  although  in 
most  cases  the  gas  reacted  with  the  sulphur  dioxide  forming 
sulphur  and  water,  before  a  test  could  be  obtained  :  when 
the  presence  of  sulphur  in  the  reaction  flask  indicated  that 
this  was  going  on  the  surface  of  the  mercury  in  the  side 
tube  leading  to  the  measuring  cylinder  was  invariably 
blackened  owing,  no  doubt,  to  the  formation  of  mercury 
sulphide. 

In  some  cases  (iron  powder)  sulphuretted  hydrogen 
was  evolved  at  30°  C.  in  sufficient  quantity  to  be  detected 
by  the  smell. 

Witli  steel  wire  (C)  and  concentrated  sulphuric  acid  the 
following  results  were  obtained  : — 

Table  I. 


Time  from  start  of 

Temperature. 

experiment  till  taking 
of  sample. 

H2 

SO. 

25'C. 

8  days 

96-8 

3-2 

30»  C. 

18  days 

980 

2-0 

30'  C. 

54  days 

951 

4J 

35°  C. 

3  days 

92-5 

7-5 

35"  C. 

6  days 

92-0 

8-0 

35°  C. 

8  days 

93-2 

6-8 

160°  C. 

i  hour 

55-2 

11- 

160°  C. 

2  hours 

54-5 

45-5 

160    C 

4  hours 

57-8 

42-2 

160°  C. 

7  hours 

61-0 

39-0 

160=  0. 

16  hours 

17-9 

82-0 

160'  C. 

30  hours 

8-4 

91-6 

180°  C. 

1  hour 

— 

100-0 

-00°  C. 

1  hour 

— ' 

ioo-o 

Effect  of  composition  of  metal  on  the  nature  of  the  reaction 
The  composition  of  the  iron  or  steel  employed  consider 
ably  affects  the  analysis  of  gases  evolved.  Lithgow  )>! 
iron  cast  in  chill  (H)  yielded  gas  containing  92  per  cent 
of  sulphur  dioxide  immediately  on  heating  to  150  C 
whereas  the  steel  wire  of  previous  experiments  required  t 
be  heated  to  160°  C.  for  30  hours  before  the  percentage  i 
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arphur  dioxide  waa'reaehed,     The  following  table  illus- 
the  nature  of^the  reaction  a(    I50°C.  and   166   I 


TlKIK    II. 

Temperature. 

Time. 

H 

SO, 

150*  C. 
150   C 

4  hours 

a     .. 
i     ., 
8     .. 

:: 

34) 

92  li 
H  I 

ioo-o 

1000 

In  this  oase  al  165   C.  the  amount  of  hydrogen  present,  if 

any,  had  I mo  too  small  to  be  detected  bj  the  ordinary 

methods  of  analysis.     Nickel  steel  (I!)  yielded  immediately 
■  •II  heating  to  150°  C.  a  mixture  of  gases  containing  '.is  per 
ilphur  dioxide  and  2  per  cent,  of  hydrogen, 
liah  No.  I.  foundry  iron  behaved  as  follows  : — 

Tabi.k   III. 


Temperature. 


Time  in  hours. 


100 
160 
165 


H, 


35-0 


-", 


65  0 

1 

1000 


of  English  white  casl  iron  was  very  different, 
reentage  of  sulphur  dioxide  being   100  at   100°  C. 


Table  IV. 


Temperature. 


Time. 


SO- 


30 

50 

100 


12  days 

24  hours 

1  hour 


35-0 
1-0 


65-0 

99-0 

100  0 


.f  composition  (A)  gave  the  following  results  :— 
Tablk  V. 
Tanperature. 


Time. 


SO. 


M 
30 


14  fays 
50       , 


97  0 
94-7 


34) 
5-3 


This  is  very  similar  to  what  was  obtained  with  the  steel 
'ire  already  experimented  on. 

Infiut  ,„■'   of  the  aci.i  on  the  action. 

In  the  following  tahle  are  shown   the  results  obtained 

-  run  by  the  us,,  of  the  ordinary  '■  pure  "  acid 

J7-5  per  cent.)  and  with  this  diluted  with'  water  to  946 

■t  cent.,   and    with   commercial    acid    which   contained 

r   cent.    H_.se, 

Table   VI. 


Temperature.     Iron  used.  H. 


94-6 

M  a 

■ommerci.il) 


SO, 


Steel 


96-5 
96-2 


3  5 
3-8 
1-2 


he  results  of  these  experiments  show  that  the  products 
'ained  from  the  dilute  acid  do  not  differ  greatly  from 

>■  with  the  most  concentrated  acid  (97-5  per  cent  ) 
rurther,  the  impurities  present   in  the  "commercial" 
id  used  were  evidently  of  such  a  nature  as  not  to  disturb 
e  reaction  greatly. 

Experiments  on  the  rate  of  reaction. 
Exact  measurements  on  the  rate  of  reaction  between  a 
tal  surface  and  an  acid  are  difficult  to  carry  out.  as  the 
•ent  of  the  surface  of  the  metal  and  its  condition  van  in 
te  ot  all  precautions. 


Most  of  the  experiments  in  this  paper  have  I a  i 

two,  aad  in  jome  oases,  three  or  four  time*  i  the  result*  of 
these  several  experiments  agreed  fairlj  irelL 

Any  general  conolusi  i  at  here  in  regard  to 

temperature  effect,  effeol  o  ition,  and  effeol 

"f  ;l  nsidered   to   be   valid,   inasmuch 

factors   were   kepi    constant    while   tl ne   wi 

utd  because  the  results  obtained  eould  be  repeated  with 

similar,  results. 
.  The  experiment  i  s  ted  in  round  bottom  Jena 

distilling  flasks.    Aft.  i  introducing  the  iron  and  sulphuric 
the  neck  was  sealed  with  a  ipper 

and  the  side  tube  led  to  a  measuring  cylinder  inverted  in  i 
mercury  trough.  In  some  oast  -  liter  filling  the  tl  isk,  the 
neck  was  fused  and  drawn  out,  thus  avoiding  the  use  of 
anything  bu  in  tin   apparatus.     The  volu 

evolved  was  tak.-n  as  a  measure  of  the  rate  of  the  reaction, 
volume  w.is  corrected  to!    t,  n 1 1  ,,-i  at  lire  and   pressure, 
all  volumes  being  oaloulated  to  0   C.  and  Ton  mm. 

Experiment  with  ttei ' 
Steel  wire (19-4  grms.)  having  a  surface  of  I  |:i  square  cms. 
and  freshly  polished  with  emery  cloth,  was  immersed  in  60 
o.c.  of  concentrated  aulphuric  acid  and  placed  in  a  thermostat 
maintained  at  a  temperature  of  30°  C.  (Table  \  11.  i.  After 
23  days  the  temperature  was  allowed  to  fall  to  room 
temperature  for  10  days  (generally  about  25  C.). 
rate  of  reaction  after  the  firel  daj  at  25°C.  had  fallen 
from  0-14  c.e.  per  hour  to  005  c.c.  per  hour.  It  then 
continued  to  fall  until  on  the  10th  day  it  had  ceased 
altogether.  On  again  raising  the  temperature  to  303  C. 
the  rate  rose  to  B  value  slightly  higher  than  its  former  value 
at  30°  0.  On  again  lowering  "the  temperature  to  2.V  C.  the 
rate  gradually  decreased. 

Table  VII. 


Time  iu  days. 


Temperature  °C.        c.c.  evolred  per  hour. 


p.  iq.  decimetre. 

G 

30 

0  06 

8 

30 

o-os 

10 

30 

0-08 

14 

30 

04)8 

16 

30 

0-1  (1 

20 

30 

0-09 

21 

30 

0-lct 

22 

30 

010 

30 

04)9 

24 

2.". 

04)3 

27 

2_. 

04)3 

29 

25 

04)2 

St 

. 

04)1 

34 

25 

04)0 

35 

014 

.-; 

39 

4' 
42 

4:: 
49 

.'.I 

.■■2 

53 
57 
59 
60 
64 


30 
30 
30 
30 

2 

2". 

_ 

21 

- 

25 

25 

_ 

- 

- 


(I  12 
11-11 

o  13 
013 

0O6 
006 
04)5 
04)3 

tun 
04)5 
0  02 
042 

ooo 


It  was  found  that  as  the  result  of  four  experiment-,  the 
average  rate  of  gas  evolution  at  30  C.  from  20  grms.  of 
steel  wire  during  the  first  twenty  days  «  -         .   per 

hour.     For  each  square  decimetre  of  surface  the  rate  was 
00S  c.c.  per  hour. 

Variation  of  rate  of  reaction  with  iron  net 

With  steel  (A)  the  rate  remained  constant  for  10  w 
30°  C.  at  005  c.e.  per  hour  per  square  decimetre.  With 
!  (  B)  the  average  rate  for  twenty  days  was  the  same  as 
for  steel  (Al.  hut  the  action  began  more  slowly.  With 
cast  iron  (G)  (Lithgow)  an  entirely  different  result  was 
obtained.  This  sample  of  cast  iron  proved  resistant  to  the 
action  of  sulphuric  acid  at  30  ('.  After  four  weeks  at  this 
temperature  no  gas  had  been  evolved  and  even  when  the 
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temperature  was  raised  to  100°  C.  the  iron  still  remained 
"passive."  After  removal  from  the  acid  the  iron  presented 
a  vary  different  appearance  to  that  of  the  steels  used  in 
previous  experiments.  All  the  steels  became  coated  with 
white  anhydrous  ferrous  sulphate,  which  sometimes 
clung  to  the  metal  and  sometimes  fell  to  the  bottom  of  the 
flask.  In  this  case,  however,  the  iron  had  a  dull  dark  guy 
surface,  which  looked  black  while  still  immersed  in  the 
acid.  This  was  probably  due  to  a  film  of  ferrous  sulphide, 
the  formation  of  which  would  also  account  for  the  darkening 
of  the  acid.     (cf.  Ditte.  An.  Ph.  Ch.,  1890,  19,  68.) 

Sample  E.  (British  foundry  iron). — This  iron  gave  off 
no  gas  at  30°  C.  and  indeed  liberated  no  gas  even  after 
remaining  at  50c  C.  fur  seven  days. 

Samplt  F.  White  cast  iron  {British). — The  iron  was  too 
hard  to  cut  into  pieces  without  altering  the  temper. 
Turnings  had  therefore  to  be  taken,  and  were  used  of  such  a 
size  that  they  were  retained  by  a  mesh  of  24  to  one  inch 
and  passed  through  a  mesh  of  10  to  one  inch.  37  grms. 
were  immersed  in  120  c.c.  of  sulphuric  acid.  Gas  was 
evolved  in  this  case  at  a  rate  comparable  with  the  rates 
found  for  steels,  when  equal  surfaces  are  considered. 

Sample  D. — Wrought  iron  was  cut  into  pieces  having 
a  surface  area  of  61-8  square  cms. ;  30  grms.  were  immersed 
in  120  c.c.  of  sulphuric  acid.  During  the  first  seven  days 
at  30°  C.  about  1-5  c.c.  of  gas  were  evolved,  but  after 
that  no  gas  was  evolved  up  to  twenty-five  days  when  the 
temperature  was  raised  to  50°  C. 

The  results  of  the  various  samples  of  iron  are  shown  in 
the  following  table  (Table  VIII.). 

Table  VIII. 

Average  rate  of  gas  evolution  during  the  first  twenty  days  at 

30°  C.  (86°  F.). 


iron  and  acid  are  used  for  each  temperature  from  those 
with  the  same  materials  heated  to  the  higher  temperatures. 
In  Table  X  the  "  Time  "  given  in  the  second  column 
is  the  time  that  has  elapsed  since  the  iron  has  been  in  contact 
with  the  acid  at  the  particular  temperature. 

Tabli:  X. 


Iron 

Weight  of 

Surface  ot 

Quantity  of 

c.c.  per  hour 

used. 

iron. 

iron. 

acid. 

per  sq.  dcm. 

grms. 

sq.  cm. 

c.c. 

A. 

37 

60 

120 

00) 

B. 

40 

60 

120 

00) 

C. 

20 

143 

60 

0-03 

D. 

30 

62 

120 

0  003 

E. 

37 

67 

120 

0 

F. 

37 

170 

120 

0-035 

G. 

37 

68 

130 

0 

H. 

33 

67 

120 

0 

The  results  for  iron  powder  are  given  separately,  as 
this  is  hardly  comparable  with  the  other  more  compact 
forms  of  iron. 

I.  Iron  powder. — Obtained  by  reducing  pure  ferric  oxide. 
On  mixing  20  grms.  of  the  powder  with  50  c.c.  of  sulphuric 
acid  a  very  vigorous  action  ensued.  Hydrogen,  sul- 
phuretted hydrogen  and  sulphur  dioxide  were  liberated 
with  the  evolution  of  much  heat.  This  violent  action 
gradually  eased  off,  but  even  after  ten  days  was  still  very 
much  greater  than  with  other  samples.  On  first  mixing, 
the  rate  of  evolution  was  very  high,  but  was  not  measured 
exactly.  This  settled  down  in  half  an  hour  to  about  the  rate 
shown  in  Table  IX. 

Table  IX. 


Time.                       Temperature. 

Rate. 

4  days 

5  ,, 

6  ,, 
8    „ 

11    „ 

30°  C. 
30°  C. 
30°  C. 
30°  C. 
30=  C. 

i 

9-5 

6-95 

2-78 

215 

1-46 

Effect  of  temperature  on  rate. 

While  the  rate  of  gas  evolution  at  25°,  30°,  and  35°  C. 
was  found  for  each  temperature  to  be  fairly  constant,  this 
cannot  be  said  for  temperatures  above  35°  C.  Above  this 
temperature  the  rate  may  vary  considerably  according  to 
the  time  that  the  experiments  have  been  in  progress.  In 
comparing  the  results  of  one  temperature  with  another  it 
was  considered  desirable  to  use  the  maximum  rates 
observed.     Different  results  are  also  obtained  when  fresh 


Iron 

Time 

Temperature- 

Rate  in  c.c. 

Temperature 

used. 

(days). 

1 

per  hour  per 
sq.  dcm. 

coeff.  for 
10°  C. 

B. 

35 

30 

008 

B. 

6 

50 

0  07 

— 

B. 

1 

100 

0 

— . 

B. 

1 

150 

28 

— 

•C. 

43 

3" 

0  08 



8 

35 

0-26 

9-5 

13 

40 

(l  71 

6-9 

1 

55 

2-6 

2-5 

1 

100 

7-7 

1-3 

tc. 

1 

100 

2  0 

— 

0-2 

150 

59 

2-0 

0-5 

ICO 

229 

3-9 

01 

180 

1916 

2-9 

E. 

20 

30 

0 

— 

7 

50 

0 



1 

100 

2-4 

. — 

0-5 

150 

152 

2-3 

0-5 

165 

270 

1-5 

F. 

20 

30 

0-04 

— 

1 

50 

1-0 

3-3 

0-5 

100 

155 

2-9 

0-5 

150 

5865 

2-1 

H. 

30 

30 

. — 

. — 

13 

35 

— . 

. — 

6 

40 

— 

— 

9 

50 

0-04 

— 

1 

100 

1-40 

2-0 

1 

150 

12-7 

1-6 

1 

165 

128 

4  0 

*  Same  reacting  substances  heated  first  at  30°  and  temperature 
then  raised, 
t  Fresh  iron  and  acid  used  for  high  temperatures. 


With  the  exception  of  B  (nickel  steel),  which  gave  off  no 
gas  at  100°  C.  for  one  day,  all  the  specimens  showed  in- 
creased rate  of  gas  evolution  with  rise  of  temperature. 
This  rise  of  temperature  did  not  cause  a  steady  rise  in 
the  velocity ;  the  temperature  coefficient  for  increase  of 
velocity  per  10°  C.  usually  fell  as  the  temperature  was 
raised.  The  average  value,  however,  as  calculated  from 
these  numbers  is  3-1,  which  is  very  similar  to  the  usual 
value  obtained  for  temperature  on  reaction  velocities. 

Effect  of  concentration  on  rate. 

The  dilution  of  the  acid  was  not  carried  very  far,  the 
most  dilute  acid  used  having  a  content  of  94-6  per  cent. 
sulphuric  acid. 

The  results  of  experiments  are  shown  in  the  following 
table  (Table  XI.) 

Table  XL 

Used  20  grms.  of  steel  (C)  having  a  surface  of  143  sq.  cm. 
Temperature  30°  C. 


Time  from  first 

Rate  in  c.c.  per  hcui 

Acid  used. 

contact  in  days. 

per  sq.  dcm. 

per  cent. 

97-5 

6 

0  07 

by  analysis 

97-5 

12 

0  08 

by  analysis 

96  0 

2 

0  03    ' 

by  density 

3 

016 

6 

0-37 

10 

0-37 

94-6 

1 

10 

by  density 

8 

1  o 

12 

2-37 

The  effect  of  diluting  the  acid  increased  the  rate  CO 
siderably,  and  this  effect  became  more  pronounced  aft 
the  firet  few  days  had   e'apsed. 


vol.  XXXIII.,  N  ■  t.\    FAWSITT  AND  l'uu  ill.     kCTIOM  OF  81  LPHl  RI<     \'  CD  ON  ir 


23" 


Effect  of  imjmritiu  on  the  rati  oj  reaction. 

affect  of  rust  was  found  to  I"-  Buoh  that  when  tie 

/teel  was  already  rusted  at   the  time  of    introduction    to 

tin-  mill  tin-  rate  was  increased  considerably  for  the  first 

r  three  days  at  30    and  then  fell  to  its  normal  value. 

BJftci  of  thaking. 
In  oortain  of  these  experments  which  bad  been  evolving 
gas  for  some  time,  the  reaction  gradually  [ell  away  ami  in 
some  -1  <1  altogether.     This  was   partioularl)    bo 

when  the  tomperature  was  high.     An  experiment  oarried 
out  at  tn  C.  will  serve  as  an  example. 


lime. 

Rate. 

l 

i 

8 
9 

100 

n 'in 

11   Ml 

007 

The  reaction  began  at  the  rati'  of  1-imi  c.c.  of  gas  per  hour 
and  fell  away  until  on  the  ninth  day  0-07  C.C.  |k.t  hour  were 
being  evolved.  The  Mask  was  shaken  and  then  allowed  to 
remain  undisturbed  and  in  a  few  hours  the  rate  had  again 
risen  to  0-80  e.o.  per  hour. 

In  such  cases  as  this,  shaking  had  an  effect  on  the  rate 
of  reoction,  but  the  effect  could  hardly  be  called  an  acceler- 
itive  one,  since  the  ratv  was  only  raised  to  a  value  it  had 
reached  earlier  in  the  experiment.  The  retardation  was 
obviously  due  to  the  coating  of  anhydrous  ferrous  sulphate, 
which  at  40°  C.  and  higher  very  quickly  accumulated.  In 
•  ther  cases,  however,  where  no  such  coating  had  been 
received  bv  the  iron,  shaking  had  little  effect. 


Past  II. 

Experiments  with  a  */<</  drum  containing  concentrated  com- 
mercial sulphuric  acid. 

The  drum  used  was  composed  of  Mannesman  steel  (B). 
It  measured  42  inches  in  length  and  25  inches  in  diameter. 
The  ends  were  curved  inwards  considerably.  We  were  told 
that  similar  drums  had  been  found  to  resist  a  pressure  of 
ninety  pounds  to  the  square  inch  before  bursting. 

The  drum  was  not  quite  full,  the  level  of  the  acid  being 

three  inches  from  the  bung  hole.     The  volume  of  the  acid 

was  approximately  ten  cubic  feet,  and  the  gas  space  one 

>"t.     The  area  of  the  steel  in  contact  with  the  acid  was 

'  iken  as  twenty-four  square  feet.     The  acid  was  dark  in 

ilour  and  contained  94-6  per  cent,  of  sulphuric  acid  (by 

tensity  determination). 

The  drum  had  been  welded  along  the  side.     By  special 

xperiment  on  a  part  cut  from  the  weld  it  was  shown  that 

he  rate  of  evolution  of  gas  at  this  place  was  not  gTeater  than 

•t  other  parts  of  the  drum.     The  drum  was  left  in  a  yard 

mder  cover.     The  temperature  inside  the  drum  was  not 

ceorded,  but  a  thermometer  was  placed  beside  it,  and 

ng  periods  of  time  it   may  be  assumed  that  the 

verage  temperature  was  similar  to  that  recorded  by  the 

hermometer. 

A   mercury   pressure  gauge   was  inserted   in   the   bung 

is  in  August,  1912.  but  the  pressure  recorded  after  allow- 

drum  to  stand  for  several  weeks  was  very  small, 

arcely  more  than  that  due  to  the  direct  effect  of  an 

>n  in  atmospheric  pressure  and  temperature  on  the 

.re  of  the  gas  in  the  drum. 

This  result  was  surprising  as  the  laboratory  experiments 

«d  led  us  to  expect  considerable  pressure.     On  Nov.  12th, 

'12,  the  drum  was  shaken  by  rocking  and  hammering. 

■ssure  immediately  rose,  and  in  a  few  days  was  so 

>t  the  mercury  gauge  had  to  be  abandoned.     On 

iv.  16th.  a  new  gauge  was  kindly  placed  at  our  disposal 

Mr.  8.  H.  Barraclough,  of  the  Engineering  Department 

1  niversity  of  Sydney,  and  this  was  securely  fixed  in 

.  of  the  drum.     The  rocking  was  carried  on  for  a 

t  to  the  extent  of  one  to  two  hours  rocking  per  day 

IS  pressure  reached  14  lb.  to  the  square  inch.     The 

'  im  was  then  left  alone  but  the  pressure  rose  in  another 

1  ".night  to  37  lb.  to  the  square  inch.     The  accumulated 


was  then  allowed  to  escape.    Once  the  gas  evolution 
had  started  it  never  completely   ceased  throughout   the 

year    1912      1913. 

Tin-  rate  appeared  to  be  controlled  almost  entii 
the  temperature,  and  was  little,  if  .m  I  by  furthi  r 

shaking,  once  the  first  evolution  ol  gae  had  beei 
Further,  the  rate  of  evolution  was  not   affected   by  the 
pressure  of  the  ga^  already  in  the  drum,  as  was  indeed 
the  result  to  be  expected. 

In  the  table  given  below  is  a  record  of  the  rate  ol  evo- 
lution of  gas,  expressed  as  pressure  of  pounds  to  the  square 
ineh.  The  average  temperatures  are  also  given  during  the 
time. 

Tablb  XII- 


Extra  pressure  m  lb.  to  the 
Aver.  sq.  ineh  produced  by  one 
temp,      day's  evolution  ol  gas. 


1912. 
Nov.  18th— Dec.  10th 
Dec.  10th — Jan.  2nd 

WIS. 
Jan.  2nd — Jan.  31st 
Jan.  81st— Feb.  25th 
Feb.  25th — Mar.  25th 
Har    25th— April  25th 
April  25th— stay  lflth 

May    lslth — July  8th 
July  8th— Aug.  Hth 
Aug.  26th — Sept,  27th 
sept.  27th— Oct.  24th 
Oct.  24th— Nov.  10th 


20 

C. 

21" 

C. 

23" 

c. 

24' 

0. 

22 

r 

Is 

0. 

II 

c. 

12 

I 

12° 

1 

15° 

0. 

17° 

< 

is 

c. 

l  5 
1-7 

21 

2^ 

24 

141 

1-6 

1144 

0  49 

14 

21 

23 


The  last  velocity  is  greater  than  the  velocity  at  the  same 
time  a  year  previously,  but  it  was  not  increased  by  agitation 
and  so  for  practical  purposes  may  be  taken  as  being  the 
maximum. 

To  increase  the  pressure  by  2-3  lb.  to  the  square  inch  at 
18°  C.  means  that  015  cb.  ft.  of  gas  was  produced  per  day. 
This  means  that  the  product  ion  of  gas  in  c.c.  per  hour 
per  square  decimetre  is  0-8  at  18°  C. 

The  laboratory  experiments  for  94-6  per  cent,  acid  gave 
a  value  2-4  c.c.  at  30°  C.  for  steel  (C).  Inasmuch  as  labora- 
tory experiments  showed  that  there  was  little  difference 
as  a  rule  between  steel  (B)  and  (C),  and  as  the  temperature 
coefficient  is  3  for  103  C,  the  correspondence  obtained  is 
satisfactory. 

The  safety  of  the  carriage  of  sulphuric  acid  in  iron  drums 
will  depend  on  the  quality  of  the  acid,  the  size  of  the  air 
space  left  when  filling,  the  temperature,  and  the  time 
that  elapses  before  the  pressure  is  released. 

Summary. 

1.  Concentrated  sulphuric  acid  acts  at  the  ordinary  tem- 
perature on  steel  and  on  some  kinds  of  cast  iron,  the 
products  being  ferrous  sulphate  and  hydrogen  with  a 
small  quantity  of  sulphur  dioxide. 

2.  The  reaction  proceeds  more  rapidly  with  rise  of 
temperature,  and  the  gaseous  products  at  180"  C.  are 
sulphur  dioxide  with  occasional  small  quantities  of  sul- 
phuretted hydrogen,  but  no  hydrogen. 

3.  The  rate  is  increased  on  the  average  about  three 
times  for  each  10°  C.  rise  of  temperature. 

4.  The  rate  of  reaction  depends  on  the  concentration  of 
the  acid,  but  for  small  dilutions  the  ratio  of  hydrogen  to 
sulphur  dioxide  in  the  mixture  of  gases  evolved  remains 
almost  unchanged. 

5.  Although  the  rate  of  reaction  depends  to  a  certain 
extent  on  the  composition  of  the  sample  of  iron,  as  indi- 
cated by  the  large  difference  between  steel  wire  and  pig 
iron,  an  important  factor  governing  the  reaction  with  any- 
one sample  appears  to  be  the  condition  of  the  surface  of  the 

iron.  . 

6  Laboratory  experiments  on  the  rate  of  reaction  were 
found  to  give  results  similar  to  those  obtained  on  the  large 

7  For  the  carriage  of  iron  drums  containing  sulphuric 
acid,  it  is  possible" to  calculate  the  conditions  for  safe 
carriage  in  any  particular  instanee. 

Our  thanks  are  due  to  the  British  Australian  Oil  Com- 
pany for  placing  a  drum  of  acid  at  our  disposal. 
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DETERMINATION  OF  THE  VISCOSITY  OF  REFINED 
SYRUPS  AND  MOLASSES. 

BY  CHARLES  \V     K.    TOWEIX. 

Many  methods  have  from  time  to  time  been  suggested 
for  the  determination  of  the  viscosity  coefficients  of  liquids, 
and  for  liquids  of  low  viscosity  this  determination  can  be 
made  with  a  very  high  degree  of  accuracy.  For  instance, 
the  viscosity  coefficient  of  pure  water  has  been  determined 
at  various  times  to  several  places  of  decimals,  and  even 
in  ordinary  laboratory  work  the  eiTor  in  such  deter- 
minations may  be  restricted  to  1  in  1000  without  any 
difficulty.  When,  however,  it  is  necessary  to  ileal 
with  very  viscous  liquids,  the  same  degree  of  accuracy 
could  hardly  be  expected  and  is  certainly  not  obtained. 

For  dilute  aqueous  solutions  or  liquids  of  low  viscosity 
the  most  convenient  method  of  determination  of  the 
viscosity  coefficient  is  that  which  involves  the  use  of 
Poiseuille's  capillary  tube ;  but  this  method  does  not 
seem  to  have  been  very  largely  employed  for  very  viscous 
liquids  such  as  heavy  oils  and  syrups.  The  glass  capillary 
has  been  used  for  the  determination  of  the  viscosity  of 
fused  salts1  and  a  platinum  capillary  has  been  used  for 
similar  work  at  high  temperatures.2  Other  methods  that 
have  been  tried  are  those  depending  on  the  rate  at  which 
a  platinum  wire  sinks  in  the  liquid3  and  upon  the  rate 
at  which  a  platinum  cylinder  falls  in  the  liquid.4 

These  last  two  methods  were  designed  for  very  viscous 
liquids — liquids  1000  times  more  viscous  than  water — but 
similar  methods  applied  to  the  class  of  liquids  here  experi- 
mented on,  have  been  found  to  give  unsatisfactory  results. 
Fawsitt6  has  described  a  method  by  means  of  which 
the  viscosity  is  calculated  from  the  logarithmic  decrement 
of  a  metal  disc  suspended  in  the  liquid.  This  method, 
however,  was  designed  for  liquids  that  are  not  more  than, 
say,  50  times  as  viscous  as  water,  and  would  therefore 
be  hardly  suitable  for  heavy  syrups  which  have  a  viscosity, 
in  some  cases,  1000  times  greater  than  that  of  water. 
The  viscosity  of  certain  syrups  has  been  determined  by 
Pellet  and  Fribourg6  by  observing  the  time  of  flow  of 
a  definite  volume  of  the  syrup  through  an  ordinary  glass 
funnel,  the  stem  of  which  was  10  cm.  long  and  had  an 
internal  diameter  of  about  2  mm.,  the  apparatus  being 
maintained  at  a  constant  temperature  by  means  of  a 
water  jacket.  This  method  has  the  disadvantage  of 
involving  the  use  of  a  large  amount  of  syrup,  if  good 
results  are  to  be  obtained,  and  this  considerably  increases 
the  chance  of  error  through  variation  of  temperature, 
which  has  a  large  influence  upon  the  viscosity. 

The  forms  of  apparatus  in  most  general  use  for  the 
determination  of  high  viscosities  are  those  of  Redwood7 
and  Engler.8  These  are  fully  described  by  Benedikt  and 
Lewkowitsch.9  Traube10  condemns  these  viscosimeters 
because  on  theoretical  grounds  it  is  not  permissible  to 
compare  directly  the  respective  times  of  delivery  of  light 
and  heavy  oils,  and  still  less  the  times  of  delivery  of  oils 
and  water  observed  in  one  and  the  same  apparatus 
(Engler's  method  involved  the  use  of  water  as  a  liquid  of 
standard  viscosity,  while  Redwood  employed  refined  rape 
oil  for  the  same  purpose).  Traube  thinks  that  the  most 
satisfactory  results  can  be  achieved  by  approximating 
closely  to  Poiseuille's  method,  and  considers  the  use  of 
tubes  of  different  diameters  necessary  for  heavy  and 
light  oils  if  Hagenbaeh's  correction  to  Poiseuille's  formula 
is  to  become  negligible. 

More  recently  Dunstan  and  Strevens11  have  employed 
Ostwald's  modification  of  Poiseuille's  tube  for  the  deter- 


'Beck,  Z.  Phys.  Chem..  1907.   58.  423—441,  also  Lorenz  and 
Kalnvus,  Ibid,  1007,  59.  244—251. 

2  Goodwin  and  Mailey,  Trans.  Amer.  Chem.  Soc,    1907,    II, 
211—223. 

3  Doelter,  Sitzungsber.  K.  Akad.  Wiss.  Wien.,  1905,   114,   529, 
also  Ann.  Reports  Chem.  Soc,  1905,  2.  269. 

«Arndt,  Z.  Electrochem.  1907,  13.  578—582. 

*  Proc.  Roy.  Soc.  A,  1908.  80,  290 — 298. 

<■  Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1906,  24,  304—315. 

'  This  J.,  1886,  126;   127. 

'  This  J.,  1893,  292. 

»  Oils  Fats  and  Waxes,  pp.  76 — 83 

10  This  J.,  1887,  414. 

11  This  J.,  1912,  1063. 


ruination  of  the  viscosity  of  lubricating  oils  and  obtained 
good  results.  The  dimensions  of  their  apparatus  were, 
capillary  6  cm.  x  1  mm.  ;  small  bulb  above  capillary, 
i  o.c.  ;  bulb  below  capillary  in  other  limb,  8  c.c.  ;  length 
over  all  15  cm.  For  the  lubricating  oils  worked  on  these 
dimensions  were  very  suitable,  but  for  more  viscous  liquids 
such  as  syrups  and  molasses,  it  seemed  to  the  author 
desirable  to  enlarge  further  the  capillary  and  to  decrease 
the  size  of  the  small  bulb. 

In  the  present  paper  the  apparatus  employed  by  the 
author  is  described,  and  the  results  obtained"  justify  the 
use  of  such  apparatus  for  the  liquids  dealt  with.  Further- 
more it  becomes  unnecessary  to  adhere  strictly  to  any 
particular  dimensions  in  the  construction  of  the"  viscosity 
tube,  whereas  with  Redwood's  viscoskneter  it  is  most 
important  that  the  orifice  in  the  agate  should  be  of  standard 
size.1'-  since  slight  variations  in  the  size  give  discordant 
results.  Similarly  Engler13  lays  the  greatest  possible  stress 
on  the  necessity  of  adhering  strictly  to  the  measures  given 
in  his  apparatus,  if  correct  results  are  to  be  obtained. 

Form  and  dimensions  of  apparatus  used. — Three  tubes 
were  used  in  the  determinations,  each  having  slightly 
different  dimensions.  The  volume  of  the  bulb,  A  (Fig.  lj, 
varied  from  1 — 1-5  c.c.  The  diameter  of  the  capillary,  Q, 
which  constitutes  the  essential  difference  from  the  ordinary 
tubes,  was  2  mm.,  and  the  length  of  the  capillary  was 
varied  from  (5 — 7  cm.  Owing  to  the  increased  size  of  the 
capillary,  a  general  increase  in  the  dimensions  of  the 
tube  resulted,  so  that  about  12  c.c.  of  liquid  were  necessary 
to  fill  the  bulb,  A,  and  the  limb  containing  the  capillary 
and  still  leave  a  small  amount  in  the  bottom  of  the  wider 
limb,  B.  The  following  figures  will  supply  all  further 
information  needed  for  a  description  of  the  apparatus. 

Constriction  above  A : 
diameter    2    mm. 

Bulb  A:  diameter  10 
mm  ;  volume  1 — 1-5  c.c. 
Capillary  C  :  outside 
diameter  7-5  mm.;  inside 
diameter  2  mm. ;  length 
6—7  cm. 

U  piece  D  (ordinary 
glass  tubing) :  diameter 
9  mm. 

Limb  B  :  diameter 
2  cm.;  length 23 — 25cm. 
The  tube  was  so  con- 
structed that  the  height 
of  the  liquid  in  B  was 
still  a  couple  of  centi 
metres  below  the  bottoii 
of  the  capillary,  C,  whei 
the  bulb.  A.  was  emptj 
v  j         As  the  use  of  12  c  i 

^^      f        might   have   proved  ai 
J     f  objection  in  some  case.' 

\  ft  a  tube  was  madeinwhii 

^^        ^J    J  very    small    thin-walle 

\_  J  tubingof2mm.diamet< 

^^—  -^  was     used     instead    < 

r\  the       heavy      capillar 

described    above.     Th 
considerably  reduced  . 
the  other  dimensions  of  the  apparatus,   so   that  a  nun 
smaller  volume  could  be  worked  with. 

Good   results   were   obtained   with   this   tube,   but   t 
figures  given  here  were  obtained   by  use  of  the  heav 
and  larger  tube,  which  besides  being  stronger,  couW 
cleaned  very  much  more  rapidly 

Determination  of  the  viscosity. — It  was  first  of  all  wv 
sary  to  compare  the  times  of  flow  in  consecutiv 
ments  with  the  same  syrup,  in  order  to  ascertain  wl 
degree  of  accuracy  might  be  expected  from  this  meth 
The  following  figures  are  the  times  of  flow  for  "gol 
syrup,'"  of  which  12  e.c.  were  run  into  the  wider  limb. 
The  same  12  c.c.  of  syrup  were  used  throughout, 
viscosimeter   was   immersed   in   a   large   beaker  of  » 

>2  This  J.,  1886,  12G. 
>3  This  J.,  1893,  292. 
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which  was  w-iy  accurately  maintained  .11  the  tempcratun 
i.f  the  experimi  nt. 

The  densities  of  the  difforenl  syrups  wore  not  determined 
ami  therefore  value*  oi  the  viscosity  are  nol  given.  How- 
aver,  'Ins  is  only  necesaary  if  the  actual  viscositii 
required,  bul  as  the  object  <>f  t  his  investigation  was  rather 
to  illustrate  the  degree  ol  accuracy  that  oould  be  attained 
mployment  of  tho  method  described,  than  to  determine 
the  visooaity,  the  time  of  Bow  is  the  only  figun  hi  o<  wary 
in  t In- 

Table  1. 
Time  of  flow  in  seconds  nt  various  temperatures. 


4ii    C. 

30°  C. 

25    C. 

n  a 

78-0 
77-2 

;.■  > 
78-4 

218  1 
212  7 

218-1 

218  1 

702-6 
708  1 

1870-8 
L871  1 

ding  to  these  figures  the  error  at  50  C.  averages 
ii ■lii  second  in  76-6  seconds  or  about  1  in  500.  At  25  C. 
■to  mean  error  has  decreased  to  0-3  in  1371-1  or  1  in  4600. 
It  must  be  borne  in  mind,  however,  that  a  determination 

C.  is  much  nion-  tedious  than  one  performed  at 
".ii  r.  owing  to  the  greater  difficulty  in  maintaining  the 
bamperature  constant  over  the  much  longer  period.  These 
figures  were  borne  oul    by   later  experiments,   a   similar 

of  accuracy  being  obtained  in  all  cases.  One  more 
of  figures  is  added  to  illustrate  this. 

Tablk  2. 

Time  of  flow  at  various  temperatures. 


50°  C. 


40°  c. 


30°  c. 


778 

77-5 

•-U  1 

704-3 

77  i. 

77-7 

214-3 

;,.  .  (J 

774) 

L14-5 

7.  -7 

77  r. 

214-5 

s\ni|.  No.    I. 


No.  2. 


X-o.    3. 


204-8 
208  - 


126-8 

l  28  5 
121  5 
126-7 


2!:M 
214  3 


Table  4. 

•f  flow  for  differ*  nt  fillings  of  the  viscosimeter 
nt  various  temperatures. 


^yrup  No. 


40    C. 


30"-  C. 


25°  C. 


Is  If. 

- 
1820 


1S2-0 

- 
182-1 


150-0  150-2 

150-8 

150-2  14'.17 


222-6 
2244) 


Having  seen  that  a  close  agreement  would  be  obtained 
between  the  times  of  flow  for  different  experiments  with 
the  same  filling  of  syrup,  experiments  were  next  conducted 
ui  which  the  tube  was  washed  out  after  each  reading  and 
a  fresh  volume  of  syrup  used  for  the  next  reading.  It  was 
found  that  small  differences  in  the  volume  of  syrup  in  the 
visooaimetcr  made  appreciable  differences  in  the  time  of 
flow,  so  that  it  became  necessary  to  determine  the  weight 
f  12  o.c.  and  weigh  in  this  amount  each  time. 

Table  3. 

-  nf  flow  fur  different  filling*  of  tin  viscosimeter 
ut  40°  C. 


At  in  C  the  mean  difference-  between  thi  times  of  Hon 
obtained  for  different  fillings  is  fairly  mall,  being  lot  th< 
different  syrups  I  in  iOO,  i  in  1300,  I  in  200,  I  in  1000, 
I  In  T.'.o.  and  1  in  100.  Also  at  this  temperature  the  time 
ol  How  is  oonvi  in-  ntlj  hort,  so  thai  the  temperature  can 
ven  readily  t»  kepi  oonstanl  throughout  thi  experiment. 
At  lower  temp  rat  area,  thi   ten  ■  ol  the  i>atfi  I 

a  much  lai               tee  ol  fluot  ual  in  ;  i  »  ii      to  the  mush 
longer  time  of  flow,  and  the  greatoi  dl  btaincd  at 

-■i  i '.    an.l    30   i '.    are    thus   accounted    for,     Thi     mo  i 
com  enient   mi  t  hod,  I  hen,  of  determii  i  oosil  v  of 

sneli  syrups  as  these  would  be  to  maki 
at  about  -in  i '.  an. I  i  all  iil.it,  by  means  ol  a  predetermined 
temperature  ooeffioienl  the  riaoo  itj  at  an]  required 
temperature.  It  the  temperature  coefficient  for  any  range 
of  temperature  can  be  shown  to  be  the  same  foi  all  syni|  s 
of  the  same  class,  one  determination  ol  [cienl 

would  Buffice  for  all  such  samples.     Tables  5a,  6a,  and  7\ 
give  values  ol   temperate ifficients  ol   thi    time  ol 

How  for  golden  syrup,  treacle,  and  mol  R  thai 

these  values  remain  fairly  constant  for  d  mples. 

Table  5. 

Time  of  flow  in  seconds  of  golden  lyrup 
temperatures. 


A 

B 

0 

D 

i; 

F 

G 

H 

20    i 

2669 

3405 

S486 

2798 

3225 

SO    0 

1080 

677 

- 

684 

590 

774 

in   C 

210 

216 

190 

225 

50   i 

113 

80 

go 

'.12 

81 

73 

85 

86 

Table  5a. 

Temperatun   coefficient  for  different  golden  syrups 
calculated  from  the  figures  in  Table  5. 


°c. 

* 

B 

C 

D 

E 

F 

G 

H 

20—30 
30-40 
40—50 

3  39 

2-82 

3-95 
3-22 
2-63 

4-15 

327 

2-77 

1     Is 

3-29 
2-76 

:;  17 
2-67 

1-22 
310 

411 
9  Jt 
2-64 

4  16 
2-70 

Table  ii. 

Times  of  flow  in  seconds  fot    afferent   -.■■ 
tri  acU  'it  variou 


20  ' 

30°  C. 

411     C. 

50   C. 


1685 

421'. 
133 
50 


490 
150 
59 


2690 
650 
194 

71 


2604 

615 

181 

66 


Taple  6a. 

Temperature  coefficients  for  different  treacli  ~  calculated 

from  the  figures  in  Tablt  6. 


A 

B 

l 

D 

20—30=  C 

30 — 40°  C 

40—50°  C 

3-95 
3-28 

2-67 

3-90 

3-27 

414 

3-34 
2-73 

421 
3-39 

2-74 

Table  7. 

Times  of  flow  in  seconds  for  diji  pies  of 

*  molasses  at  carious  temperatures. 
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Table  7a. 

Temperature   coefficients  for   different    samples 
moJassesjcalculated  from  figures  in   Table  7. 


oj 


BO— 40'  C. 
40— 50°.C. 


2-3:. 
214 


!-20 

!00 


2-44 
2-13 


2-27 
2-00 


Comparison  of  the  viscosity  of  the  same  sample  determined 
in  tiro  different  tubes. — In  order  to  obtain  a  relative  value 
for  the  viscosity  of  these  syrups,  the  time  of  flow  at  any 
temperature  was  divided  by  the  time  of  flow  of  pure 
glycerin  at  the  same  temperature.  This  gave  a  value 
of  the  viscosity  (uncorrected  for  differences  in  density) 
relative  to  that  of  glycerin,  which  was  taken  as  being  the 
most  convenient  liquid  to  use  as  a  standard. 

The  determination  of  the  time  of  flow  and  temperature 
coefficients  for  glycerin,  using  three  different  tubes, 
resulted  as  follows  : — 

Table  8. 

Time  of  flow  in  seconds  for  glycerin  in  different  tubes 
and  at  different  temperatures. 


Tube  A. 

Tube  B. 

Tube  C. 

20°  C 

30°  C. 
40°  C. 

115-3 
49-55 
23-5 

107-6 
46-4 
221 

34  0 
161 

Table  8a. 

Temperatures  coefficients  as  calculated  from  the  figures 
in  Table  8. 


Tube  A. 


Tube  B. 


Tube  C. 


20—30'  C. 
30-^10=  C. 


2-33 
211 


2-32 
210 


Tubes  B  and  C,  having  rather  different  dimensions, 
were  used  in  the  next  experiment  with  golden  syrup  : 
15  grms.  (the  weight  of  12  e.c.)  of  the  syrup  were  weighed 
into  each  of  the  tubes  and  the  time  of  flow  in  each  tube 
observed  at  30°  C.  and  40°  C. 


Table  9. 
Times  oj  flow  in   seconds  of  the  same  golden  syrup  in 


diffl  r,  ill 

tubes  mid  at  different  temperatures. 

Tubs  B. 

Tube  C. 

30'  C. 

682-5 

4.16-0 

40°  C. 

199  " 

145-0 

Temp. 

Coeff. 

3-18 

S-18 

Table  9a. 

Values  of  the  time  of  flow  of  golden  syrup  relative  to 

that  of  glycerin,  as  determined  in  two  different  lubes 

and  at  different  temperatures. 


30=  C. 

40°  C. 

Tube  B 

13-6 

no 

Tube  C 

13-4 

9  0 

From  these  results  it  will  be  seen  that  no  standard 
dimensions  of  the  apparatus  are  necessary,  as  is  the  case 
with  some  other  viscosimeters,  it  being  necessary  onlv  to 
have  an  easily  accessible  standard  liquid  of  constant 
viscosity.  Various  liquids  have  been  suggested  for  this 
purpose,  but  glycerin  was  found  to  be  very  suitable  when 
dealing  with  such  heavy  liquids  as  those  here  experimental 
on.  Moreover  the  purity  of  the  glycerin  can  very  readily 
be  determined  by  means  of  the  refractometer. 

Conclusions. 

(1)  An  apparatus  similar  to  Ostwald's  viscosity  tube 
appears  to  be  very  suitable  for  the  determination  of  the 
viscosity  of  very  viscous  liquids. 

(2)  Consecutive  observations  of  the  time  of  flow  for 
golden  syrup,  treacle,  or  molasses,  for  the  same  filling  of 
the  tube  and  for  repeated  fresh  fillings,  agree  very  closely. 

(3)  The  temperature  coefficients  (for  10°  C.)  for  times 
of  flow,  remain  fairly  constant  for  any  particular  class  of 
liquid,  thus  enabling  one  to  work  at  the  most  convenient 
temperature,  and  then  to  calculate  the  viscosity  at  any 
desired  temperature  by  means  of  predetermined  co- 
efficients. 

(4)  Glycerin  appears  to  be  very  suitable  as  a  standard 
with  which  to  compare  the  viscosities  of  such  liquids  as 
those  mentioned. 

(5)  With  the  form  of  apparatus  described  the  need  for 
standard  dimensions  is  done  away  with,  a  liquid  of  constant 
viscosity  as  a  standard  being  all  that  is  necessary. 
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Explosions  in  liquid  air  plants.     W.   Bramkamp.     C'hcm. 
Ind.,   1914,  37,  81—84. 

Two  out  of  three  explosions  in  plants  for  the  fractional 
separation  of  oxygen  from  nitrogen,  were'due  to  the 
unauthorised  attempt  to  remove  ice  from  the  fractionating 
column  by  means  of  a  blast-lamp  and  a  red-hot  spanner, 
respectively  :  the  cork  or  silk  lagging,  saturated  with 
oxygen,  burnt  explosively.  The  third  was  ascribed  to  an 
accumulation  in  the  receiver  of  the  oxygen  fraction — of 
acetylene,  partly  as  acetylide  of  copper,  which  had  escaped 
from  a  neighbouring  works.  The  author  suggests  as 
possible  causes  of  explosions  :  stoppage  of  the  tubes  by 


solid  argon ;  explosive  vaporisation  of  solid  argon  I 
warming  ;  or  accumulation  of  lubricant,  or  its  decompo- 
tion  products,  or  even  methane  from  the  air,  which  Blig 
become  ignited  on  contact  with  ozone  produced  by  t 
electrification  by  friction  of  the  non-conducting  liqu 
oxygen. — O.  E.  M. 

Patents. 

Furnaces  or  kilns  ;    Gas-fired .     L.  F.  Tooth,  Lonil' 

Eng.  Pat.   1772,  Jan.  22,   1913. 
A  heating  chamber  is  formed  above  a  combustion  chain 
into  which  the  gas  jets  project.     Heated  secondary  aii 
supplied  to  the  combustion  chamber,  which  has  a  slo]  ! 
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loor  .in.]  aide  wall  and  is  provided  with  baffles  to  direct  tine 

hot  producta  ol  combustion  into  Sues  construct 

■idea  of  the  furnace,  by    which  thei    i  ms  to  the  heating 

mber  above,  entering  .it   the  udes.     The    ■..--  then 

upwards  to  thi   i  iof  of  the  heating  chamber, 

.  in.h  they  arc  deflected  downwards  to  the  centre  <>(  the 

th  and  tin  nee  rise  again  and  escape  through  an  opening 

n>  thi    oenl  re  ol  the  roof.      VV.  H.  (X 

oofs  and  trails  built  of  brickieork  liabU   I"  shrink 

in  hml ;    Construction  and  treatment  of E.  C.    R 

■(arks,  London.     From  Veitschei   Vlagnesitwerk    \   G 
Vienna.     Eng.  Pat.  8959,  ApriJ  L6,   I  II 

Ibon  rods,  sheets,  etc.,  are  embedded  in  the  mortar  between 
the  Buanoaite  bricks.  The  iron  combines  with  the  material 
<>f  the  lir-irks  in  form  a  slag,  with  increase  of  volume,  thus 
ipsnsating  lur  the  shrinkage.  The  walls  may  also  be 
proteoted  by  a  coating  formed  of  a  mixture  of  mortar  and 
finely-divided  iron.-  VV.  11.  C. 

ling,  crushing,  pulverising  and  tin    like;    Roller  and 

ring  mill*  for .  J.  V.  Johnson,  London.    From  Qebr. 

Pfeiffer,    btaiserlautern,    Germany.     Eng.    Pat.    10,883, 

8,  1913. 

The  i'HiIs  of  the  grinding   rolls  are  supported   by   plate 

•Brings  fixed  at  one  end  to  the  casing.     If  several  springs 

are  employed  the  free  ends  of  the  springs  overlap. — \V.  H.  C. 

Spraying  viscous  material*  such  </-  /■/>■.  molasses,  heavy  oils, 

a»J  the  Met  :   Apparatus  [>>r .     ( '.  L.  de  W.  Reader, 

Winchester.      Eng.  Pat.  20.03C>.  Sept.  4.  1(113. 

Tiik  supply  pipes  by  which  the  liquid  is  conveyed  from 
the  store  tank  to  the  spraying  device  are  provided  with 
internal  steam  pipes  which  pass  through  stuffing-boxes 
at  the  ends  of  the  supply  pipes  — \V.  H.  t '. 

Washing,  purifying  and  cooling  gases  :  Atomising  apparatus 

for——.     H.  K.  Theisen,  Munich.  Germany.     Eng.  Pat. 

M.427,  S.pt.  23,   1013. 

Ix   the   atomising   gas   washers   described   in   Eng.    Pats. 

16  of  191 1  and  27.417  of  1912  (this  J.,  1912,  1020;  1913, 

additional  water  injectors   are   provided   which   give 

.it   ral  and  central  supplies  of  water  spray  to  preyent  the 

treated  gas  from  escaping  past  the  beater-bars.    Further, 

the    water-supply    channels    in    the   rotary  discs  are   so 

arranged   that    the    beaters   and    discs   can    be  lifted   out 

through  the  top  of  the  easing  when  necessary. — W.  H.  C. 

Packing  for  machinery  [working  at  low  temperatures].     L'Air 
Liquide  (S. ...  Anon,  pour  1" Etude  et  I'Exploit.  des  Proc. 
laude),   Paris.     Eng.   Pat.   23.564.   Oct.    17,   1913. 
Under  Int.  Conv.,  Oct.  17,  1912. 

Lsather,  freed  from  fatty  material  by  treatment  with 
any  of  the  usual  fat  solvents  and  afterwards  dried  to 
moisture,  forms  a  pliant  material  for  cupped  or 
*>rai-cupped  packing  for  pump  plungers  in  machines 
ansiBBg  at  low  temperatures  such  as  in  apparatus  for  the 
manufacture  of  liquid  air.  and  is  stated  to  .jive  satisfactory 
rreults  without  the  use  of  lubricants  — X.  C.  A. 


Mixing  machine  with  revolving  drum  and  material  elevation. 
E.  Gaulie.  Oberlahnstein,  Germany.     Eng.  Pat.  23,919, 
22.   1913. 

r«ts    machin-   is   portable,   the    revolving  mixing  drum, 

nounted  on  tubular  trunnions,  easily  and  cheaply  replaced. 

the  carriage  whereby  a  larger  drum  can 

I  than  when  mounted  longitudinally.     The  drum  is 

itted  with  a  single  aperture  in  the  cylindrical  portion  for 

illing  and  discharging  and  the  extra  weight  of  the  coyer 

J     the    aperture     is     counterbalanced.       An    automatic 

djustment    is   fitted   for   checking   the   drum   when   the 

ipening  is  directly  beneath  the  discharge-bucket    of  the 

i  iterial-elevator  which  is  mounted  on  the  carriage  alonz- 

:  he  drum.—  X.  0.  A. 


Filh 

II   Nielsi  i  Pal   26,269,  Nov.  15,  1913. 

Tiik  filling  material  prising  thr  i 

more  arms  or  blades  radi  iting  J  The 

blades  may    b    eithei    straight  or  hel  >tti  or 

corrugated,  and  the  . .    I ither  w  ith  di 

without  a  central  hola      It  i-  claimed  thai   tilling  material 

of  this  -h, 1 1 ii i l.i i  .  i.  .i  «  it  1 1  a  minimum 

displacement  and  the 

pressing  a  plastic  material  throi  N.  C.  A. 

Gaseous      mixtures;      Apparatus     for     separating    . 

Genevel  el  I  ie.     Fr.  Pat.  162,202,  Nov  16,  1912. 

The  claims  are  for  the  use  "I  an  appropriate  jel  to  impart 
acceleration  to  the  current  I  Ling 

chamber  provided  with  transverse  baffles  and  ..f  a  separa- 
tor formed  of  a  jet  which  is  shaped  partly  circular  and 
partly  of  a  form  tream  of  fluid. 

W.  11.  C. 

Titters;    Vacuum of  the  drum  type,  as  used  in  t 

Jiciating  precious  metals  and  for  other  industrial  j'urjjoses. 

G.  Sp,,,..-.   \l.  \ Sty.     Eng.   Pat   18,333,  Aug.    12, 

1913.    Under  Int.  Conv.,  Aug.  31,  1912. 
See  Fr.  Pat.  161,346  of  1913;  this  J.,  1914,  187.— T.  F.  B. 

Air  and  oases;    Means  for  rem  ttun   from . 

P.    Sohou,   Copenhagen.      U.S.    Pat.    1  Feb.    3. 

lit  14. 

See  Eng.  Pat.  16.510  of  1912  ;  this  J..  1913.  275.— T.  F.  B. 

Vessels  in   which   materials  are  treated  with  an  infuunmabU 
liquid   in   presence  of  a    protective  gas;     Process  and 

apparatus  for  safe  working  in  elosed .     Martini  und 

Hiincke  Maschinenbau  Akti.es.  Fr.  Pat.  4G2.332. 
July  3,  1913.     Under  Int.  Conv..  July  3,  1912. 

See  Eng.  Pat.  15.203  of  1913  :  this  J..  1914.  13.— T.  F.  B. 

Chemical    reactions;     Apparatus   for    carrying    out . 

F.  E.  Matthews.  E.  H.  Strange,  and  ( !.  A  .  Pirn.  Fr.  Pat. 
462,715.  Sept.  17.  1913.  Under  Int.  Cony..  Oct.  5, 
1912. 

See  Eng.  Pat.  22.737  of  1912  :  this  J..  1913,  1055.— T.  F.  B. 

Disintegrating,  separating,  and  mixing  artificial  fertilisers, 
ores,  clay,  chemical  products,  etc.  ;    Apparatus  for . 

G.  M.  Tyler.  Fr.  Pat.  462,736.  Sept.  18,  1913.  Under 
Int.  Cony.,  March  8,  1913. 

See  Eng.  Pat.  5760  of  1913  ;  this  J..  1913.  934.— T.  F.  B. 
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WAXES. 

Coal ;    Xew  process  for  (At   leashing  of .     L.  D.  Ford. 

Trans.  X.  Engl.  Inst.  Min.  and  Mech.  Eng.,  1914.  64. 
91— 106.  (See  also  this  J..  1911,  662.) 
The  construction  of  the  Rheolavcur  which  is  the  central 
device  of  the  new  method  is  illustrated  diagranmiatieally 
in  the  figure.  The  coal  is  carried  by  a  current  of  water,  c, 
down  the  inclined  plane,  and  another 
current  entering  at  a  prevents  all  but 
the  heavier  particles  from  falling 
through  the  opening.  These  heavier 
particles  are  carried  away  at  the 
orifice,  o.  To  save  water,  a  number 
of  such  elements  are  combined,  and 
arranged  to  discharge  into  a  common 
chamber  with  only  one  discharge  opening.  By  means  of 
a  series  of  conically  bored  discs  tin*  orifice  can  be  made  of 
such  a  size  that  it  just  allows  the  particles  to  pass  without 
blocking  the  chamber.  The  author  describes  the  working 
conditions  and  the  union  of  several  of  the  combined 
"  Rheolaveurs  "   into  a  continuous  working  plant.     It  is 
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found  that  the  method  is  quite  as  efficient  as  the  use  of 
jigs,  more  compact  and  adaptable,  also  the  working  costs 
are  reduced.  The  paper  also  contains  a  description  of 
the  Controlauoir,  an  apparatus  for  fractionating  the  coal 
on  a  small  scale  and  obtaining  information  as  to  its 
behaviour  on  washing.  The  sample  is  placed  in  a 
U-tube  and  a  water  current  turned  on  which  will 
just  keep  in  suspension  the  finest  grains.  The  strength 
of  the  current  is  noted  and  the  suspended  matter 
is  carried  over  into  a  specimen  glass  where  it  is  collected 
and  analysed.  This  process  is  continued  till  all  the  material 
has  been  carried  over. — W.  H.  P. 


Methane  ;  Enrichment  of  gases  with ,  and  the  production 

of  coal-gas  free  from  carbon  monoxide.  P.  Jochum. 
J.  Gasbeleucht.,  1914,  57,  73— SO,  103—111,  124—131. 
Experiments  were  made  with  mixtures  of  carbon  mon- 
oxide and  hydrogen,  ethylene  and  hydrogen,  and  with  a 
mixture  of  carbon  monoxide,  hydrogen,  methane  and  nitro- 
gen of  a  composition  similar  to  that  of  coal-gas,  in  order  to 
ascertain  the  best  conditions  for  carrying  out  the  reactions 
(1)  CO+3H2=CH4+H20;  (2)  C2H4+H2=C2H6,  in  the 
presence  of  finely-divided  nickel.  The  best  temperature 
for  the  reduction  of  carbon  monoxide  was  270° — 280°  V. 
and  for  the  catalyser  to  retain  its  activity  as  long  as 
possible,  the  best  proportion  of  gases  in  the  mixture  was 
1  vol.  of  carbon  monoxide  to  5  vols,  of  hydrogen.  When  a 
mixture  of  equal  volumes  of  ethylene  and  hydrogen  was 
passed  over  the  catalyser  at  300°  C,  the  ethane  produced 
at  first  was  almost  all  decomposed,  forming  methane, 
hydrogen  and  carbon.  The  maximum  yield  of  methane 
from  the  coal-gas  mixture  was  obtained  at  260° — 270°  C. 
The  gas  used  contained  CO,  9-3  ;  H2,  500 ;  CH4  37-8  and 
N,  2-9.  and  the  resulting  gas  contained  C02,  0-6  ;  H2,  4-1  ; 
CH4,  891  ;  and  N2,  6-2  per  cent.  Experiments  were  also 
made  with  purified  lighting  gas.  It  was  not  possible  to 
purify  the  gas  sufficiently  to  prevent  deterioration  of  the 
catalvser  :  complete  removal  of  sulphur  was  insufficient 
and  the  complete  removal  of  aromatic  hydrocarbons 
appeared  to  be  necessary. — A.  T.  L. 

Coal-gas;    Analysis  of ,  with  the  Bunte  burette.     E. 

Czako.     J.  Gasbeleucht.,  1914,  57,  169—172. 

In  accordance  with  some  recent  results  obtained  by 
C.  Ab-der-Halden  (J.  des  Usines  a  Gas,  1913,  19,  296)  it 
is  shown  that  methane  is  appreciably  soluble  in  aqueous 
reagents,  including  the  cuprous  chloride  absorbent  used 
in  gas  analysis.  The  consequent  error  is  negligible,  how- 
ever, if  the  determinations  are  carried  out  in  the  manner 
outlined  below.  The  perfectly  colourless  solution  of 
cuprous  chloride  in  hydrochloric  acid  is  prepared  according 
to  the  original  method  of  Winkler.  Three  successive 
portions  of  5  c.c.  are  introduced  into  the  Bunte  burette 
and  in  each  case  left  in  contact  with  the  gas  for  2  minutes, 
the  burette  being  meanwhile  tilted  backwards  and  for- 
wards very  gently.  Each  portion  of  the  reagent  is  with- 
drawn before  the  introduction  of  the  next.  The  burette 
is  then  washed  out  by  successive  admission  from  the  upper 
end  of  two  portions  of  from  2  to  3  c.c.  of  concentrated 
hydrochloric  acid,  followed  by  the  same  amounts  of  dis- 
tilled water ;  and  before  the  final  adjustment  about  2  c.c. 
of  potash  solution  are  introduced  at  the  lower  end,  after 
which  the  pressure  is  also  equalised  from  below  in  the 
usual  way.  Especial  importance  is  attached  to  the 
observance  of  the  following  points,  viz.,  use  of  the  smallest 
possible  quantity  of  reagent ;  avoidance  of  violent  shaking  ; 
careful  and  economical  washing ;  and  adjustment  of 
pressure  from  below.  Similar  conditions  hold  for  the 
estimation  of  other  gases  by  absorption.  The  gTeater 
solubility  of  the  homologues  of  methane  in  aqueous 
reagents  is  not  important  in  the  case  of  coal-gas,  owing  to 
their  low  partial  pressures.  The  author  considers  that  the 
absorption  method  cannot  be  bettered  for  the  determina- 
tion of  carbon  monoxide  when  the  only  other  constituents 
to  be  determined  are  carbon  dioxide  and  oxygen,  as  e.g., 
in  producer  gas  and  furnace  gases  ;  but  in  cases  involving 
the  additional  determination  of  hydrogen,  methane  and 
nitrogen,  as  e.g.,  in  coal-gas,  a  slow  combustion  method  is 
recommended  as  preferable. — J.  R. 


Hahone  petroleum.  Its  recent  origin  and  the  origin  of 
petroleum  in  general.  C.  F.  Maberv.  J.  Ind.  Eng. 
Chem.,  1914,  6,  101—107. 

Mahone  (Ohio)  petroleum  is  obtained  from  a  depth  of 
115 — 150  ft.  and  associated  with  the  oil  deposit  are 
extensive  beds  of  bituminous  coal.  The  crude  oil  is 
nearly  black,  very  viscous,  optically  inactive,  sp.  gr. 
0-9036—0-9057  at  20°  C.,  refractive  index  1-4878— 1-4822" 
at  26°  C.  ;  it  is  free  from  nitrogen  and  contains  less  than 
001  per  cent.  S.  It  begins  to  distil  at  230°  C.  and  to 
decompose  at  250°  C,  yielding  less  viscous  oils.  It  was 
fractionated  by  distillation  at  30  mm.  pressure  :  at  about 
350°  C.  or  somewhat  lower  decomposition  occurred. 
Examination  of  the  distillates  showed  that  paraffins,. 
CnILn  hydrocarbons,  and  asphaltic  constituents  were, 
absent,  the  products  consisting  entirely  of  CnHjn.j  and 
CnH2n_  t  hydrocarbons,  the  latter  greatly  predominating. 
The  following  hydrocarbons  were  isolated  in  a  practically- 
pure  condition  : 


CuH2( 
C'i2H2: 
Cl3H2, 


B.pt. 


:  sP.  gr. 

at  20°  C 


°C. 

97—98 

109—110 

120—121 

130—131 


0-8549 
(is:,7C. 
0-8614 
0-8654 


CisH2i 
CieH2J 
C17H31 
C19H3 


B.pt. 


•C. 
138—139 
151—152 
171—172 
212—214 


Sp.  gr. 
at  20°  C. 


0-8662 
0-8692. 
0-871* 
0-879O 


Mahone  petroleum  is  especially  adapted  for  the  pre- 
paration of  high-grade  lubricants,  the  CnH2n_,  hydro- 
carbons and  the  lighter  CnH2_  2  hydrocarbons,  with 
viscosities  of  100 — 125,  being  superior  to  any  other  petro- 
leum products  for  lubricating  purposes.  The  problem  of 
the  origin  of  petroleum  is  briefly  discussed. — A.  S. 

Lubricating    oils  for    motors  ;     Testing .     G.    Lumet. 

Comptes  rend.,  1914,  158,  172—175. 

The  author  describes  apparatus  designed  for  the  Testing 
Laboratory  of  the  Technical  Commission  of  the  Automobile 
Club  of  France,  for  the  determination  of  the  coefficient 
of  friction  under  practical  conditions.  A  rotatable  metal 
cylinder  is  mounted  horizontally.  Against  its  interior 
surface  four  pieces  of  metal  ("  rubbers  ")  are  pressed  by 
means  of  pistons  mounted  radially  on  a  shaft  which 
passes  axially  through  the  cylinder.  The  pistons  are 
acted  on  by  a  cushion  of  oil  (that  to  be  tested)  which, 
communicating  with  a  pump  by  a  channel  along  the 
shaft,  can  be  maintained  at  any  desired  pressure.  A  small 
quantity  of  oil  escapes  from  behind  the  pistons  and  this 
drops  on  the  interior  surface  of  the  cylinder  in  the  path 
of  the  "  rubbers  "  and  effects  lubrication.  The  contact 
between  the  rotating  cylinder  and  the  "  rubbers  "  tends 
to  rotate  the  central  shaft,  and  this  tendency,  which 
measures  the  friction,  is  exactly  compensated  by  means 
of  a  weight  movable  on  an  arm  attached  to  the  shaft. 
The  cylinder  can  be  heated  by  Bunsen  burners  if  neces- 
sary. The  apparatus  is  adapted  for  linear  velocities  of 
0 — 20  metres  (0 — 65  feet)  per  sec.,  pressures  of  0 — 5 
kilos,  per  sq.  em.  (0 — 70  lb.  per  sq.  in.)  and  temperatures 
of  0°— 300°  C.  The  coefficient  of  friction,  <p,  is  equal  to 
KVC/ji*,  in  which  K  is  a  viscosity  constant,  V  is  the 
linear  velocity,  p  the  pressure  per  unit  area,  and  a  and  0  art1 
constants  of  which  both  are  positive  and  neither  is  greater 
than  unity.  A  large  number  of  tests  gave  the  average 
value  0-75  for  a.  With  rise  in  temperature  the  value  of 
fi  diminishes,  and  the  coefficient  of  friction  also  diminished 
in  accordance  with  the  expression  ip=a /t2-{-b/t-r-c,  in 
which  a,  b,  and  c  are  characteristic  of  the  lubricant  and 
the  metal  surfaces  and  dependent  on  the  pressure  and  tht 
velocity. — J.  H.  L 

Paraffin     waxes ;     Refractometric    examination     of 

D.  Holde  and  H.  Franck.  Petroleum.  1914, 9,  669—674 
One  grm.  of  the  sample  is  dissolved  in  50  c  c.  of  chloroform 
the  solution  treated  with  60  c.c  of  96  per  cent,  (by  vol 
alcohol  at  20°  C,  the  precipitate  separated  (by  suction 
the  filtrate  evaporated,  the  residue  dissolved  in  5  c.c.  ( 
chloroform,  and  the  solution  treated  with  15  c.c.  of  96  p< 
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ccni  aloohol.  The  Beoond  precipitate  is  separated  as 
iM'f.n-.'.  and  the  final  filtrate  evaporated  ti>  obtain  the 
napreoipitated  residue.  The  refraotometex  reading  (Zeiss), 
II.  at  90'  C  of  each  <rf  these  fractions  is  determined.    Tho 

fallowing  results  are  typical  of  those  obtained  : — 


Fuel:    Process  for  converting  •■■"it  da*t  into  a  commercial 

.     J.    Evans,      ft.    Pat.    4111,400,    Aug.    11,    1918. 

Under  h,t.  CoDV.,  Aug.  18,  1912, 

Coal  dust,  etc.,  is  mixed  with  from  2  to  5  per  cent,  of 
starch,  flour,  or  similar  paste,  am'  the  mixture  compressed 


1st 

precipitate. 

■jii.i  precipitate. 

i  ii  tec  pitated  residue 

R 

Amount. 

n 

Amount. 

R 

Amount. 

In  l.  yellow  soft 

do     wth     lii    |mt    cent,  paraffin    wax 

15-4 

i4-:> 

140 

138 
119 

per  cent. 
79-2 

75  3 

■'»  -9 

81:1 
74  0 

80 
4-6 

2-8 

5-7 
2-5 

per  cent. 

8  7 

7-5 

8-6 
7-5 

28-3 

23-0 

(freed  from  oil +  00) 

172 
(freed  from  oil +  1-0) 

12S 
71 
(freed  from  oil  -10) 

[KT    OI'llL 

10  8 
12-4 

<l><    with    l-"»    ikt   rent,   paraffin   w;ix 
i».  i>t    50       51    C 

130 

do.   »iili   10   per   cent,    paraffin   \v;ix 

8-2 
110 

On  expressing  the  oil  from  the  unprecipitated  residue 
from  ceresins  the  solid  portion  invariably  gave  a  low 
refractometer  reading  (0-G — 2-5).  Paraffin  waxes  of 
various  origin  contained  about  01  to  0-2  per  cent,  of  oil 
■bowing  refractometer  readings  of  22  to  ts  at  iio'C. 
Four  samples  of  pure  ceresin  (m.  pt  08°  to  7 iJ  t'.)  gave 
refractometer  readings  of  11-5  to  13  at  90°  C,  whilst  the 
readings  given  by  4  samples  of  hard  paraffin  wax,  of 
different  origin  ranged  from  — 2-6  to  +1-5,  and  that  of 
a  sample  of  soft  paraffin  wax  (m.  pt.  41-5°  to  42J  C.)  was 
7-2.  On  fractional  precipitation,  as  described,  the  hard 
paraffin  waxes  yielded  first  fractions  of  higher  m.  pt.  than 
tho  original  wax,  but  with  refractometer  readings  not 
ing  tho  limits  of  —1-2  and  +1-7  at  90°  C.  The 
following  fractions  melted  below  50°  to  44°  C,  and  had 
correspondingly  low  refractometer  readings  ( — 1  2  to  — 5), 
whilst  tho  second  fraction  from  the  soft  paraffin  wax 
!in.  pt.  36-5°  to  38°  C.)  gave  a  reading  of  —8-5.  The  test 
is  thus  more  sensitive  for  soft  than  for  hard  paraffin  waxes. 
Certain  commercial  paraffin  waxes  (m.  pt.  up  to  70°  C), 
prepared  by  distillation  in  vacuo  and  fractional  "  sweat- 
ihowed  refractometer  readings  approximating  the 
lower  limit  for  ceresin  (  +  10),  and  there  was  also  less 
difference  than  with  ordinary  hard  paraffin  waxes  in  the 
readings  given  by  the  fractions.  But  such  waxes  are  of 
higher  price  than  normal  paraffin  waxes  and  are  seldom 

•  ii  the  market.     In  deciding  whether  a  sample  of  ceresin 
•  mtains  added  paraffin  wax  it  must  not  be  overlooked 

that    ccrosin-like    products     occur     in     petroleum.     For 

•  tarnplc,  by  extracting  a  cylinder  oil  with  alcohol-ether 
i  wax  was  separated,  which  resembled  ceresin  in  appear- 

oid  had  m.  pt.  70°  C.  and  a  refractometer  reading 
of  17-3  at  90°  C— C.  A.  M. 

Electrically  controlled  and  timed  asphaltum  penetrometer. 
Mahr.     See  IX. 

I    of  used    oil  for    lubrication.     Pellet.     See    XII. 

Ution  of  aluminium  chloride  on  oil  of  turpentine.     Stein- 
kopf  and  Freund.     See  XIII. 

Patents. 

Iriqvetting  ;    Apparatus  and  process  for  preparing  pulrir- 

*Unt  materials  fur  moulding  or .     E.  B.  A.  Zwoyer, 

Hoboken  and  R.  A.  Zwoyer,  Perth  Amboy,  N.J., 
Assignors  to  The  Zwoyer  Fuel  Co.,  New  York.  U.S. 
Pats.  1.084,919  and  1,084,920,  Jan.  20,  1914. 
he  material  is  passed  first  through  a  horizontal  chamber 
here  it  is  dried  by  a  current  of  hot  air  or  gas,  then 
■rough  a  second  horizontal  chamber  at  a  lower  level, 
here  it  is  intimately  mixed  with  a  binding  agent,  and 
ially  through  a  third  similar  chamber  at  a  still  lower 
Irel  where  it  is  showered  or  tossed  about  in  a  current  of 
■  to  cool  the  mixture  to  the  point  at  which  the  binder 
comes  plastic— W.  H.  C. 


into  blocks  which  are  dried  at  100°  C,  and  dipped  in  tar 
or  tar  containing  a  small  proportion  of  pitch  or  resin. 
The  blocks  are  then  heated  sufficiently  to  volatilise  part 
of  tho  tar,  and  are  finally  cooled  in  a  current  of  air,  so 
that  the  surface  of  each  block  receives  a  hard  protective 
coating. — H.  H. 

Combustibles;   Proems  for  obtaining  agglomerates  of  finely 

divided    materials  for .     Soc.    Houi'.lere    du    Nord 

d'Alais.     Fr.  Pat,  461,855,  Nov.  7,  1912. 

Finely  divided  coal,  anthracite,  lignite,  peat,  sawdust, 
oil-cake,  etc.,  is  mixed  with  a  small  proportion,  e.g.,  2-5 
per  cent.,  of  colloidal  material  such  as  starch,  or  wheat, 
rice,  or  cassava  flour,  the  mixture  being  worked  into  a 
paste  and  then  dried  for  3  or  4  hours  at  a  temperature  of 
100°  to  200°  C— H.  II. 

Quenching  coke  ;    Apparatus  for .     Berlin-Anhaltische 

Maschinenbau-Akt.-Ges.,  Berlin.  Eng.  Pat.  23,555, 
Oct.  17, 1913.  Under  Int.  Conv.,  Oct.  6, 1913.  Addition 
to  Eng.  Pat.  9269  of  1912,  dated  Nov.  25,  1911. 

The  incandescent  coke  is  introduced  into  a  dipping  tank 
having  a  water-tight  horizontal  bottom  with  a  perforated 
bottom  arranged  a  small  distance  above.  The  tank  slowly 
becomes  immersed  in  quenching  liquid  as  the  charge  of 
coke  increases,  and  during  the  early  portion  of  the  descent 
cooling  is  effected  by  contact  between  the  quenching 
liquid  and  the  outside  walls  of  the  tank  only.  As  soon  as 
the  tank  reaches  a  certain  depth,  however,  sliding  valves 
arranged  at  the  bottom  of  the  side  walls  are  opened  by 
contact  with  stops  situated  in  the  quenching  tank,  and 
liquid  enters  the  double  bottom  of  the  tank  so  as  to  quench 
the  coke  by  direct  contact.  The  valves  remain  open  when 
the  tank  is  raised  after  quenching  is  complete,  and  thus 
allow  water  to  drain  away. — H.  H. 

Carbonising;       Method     of and     superheating     gas. 

A.  Berglof,  Chicago,  111.     U.S.  Pat,  1,085,096,  Jan.  20. 

1914. 
A  mass  of  coke  in  a  vertical  chamber  is  heated  bj 
independent  electric  currents  so  as  to  maintain  two 
zones  at  different  temperatures.  Preheated  gas  is  passed 
first  through  the  zone  at  the  lower  temperature  and  then 
through  the  zone  at  the  higher  temperature  and  finally 
through  a  mass  of  coal  above  the  coke  and  with  which 
the  chamber  is  fed.  The  gas  leaving  the  chamber  passes 
through  a  heat  interchanger  and  serves  to  preheat  the 
incoming  gas. — \V.  H.  C. 

Gas  producer    u-ith    temperature,    regulator   and   recovery  of 

distillation  products  such  as  acetic  acid,  methyl  alcohol, 

etc.     G.    Felizat.     Fr.    Pat.    461,314,    Aug.    11,    19U. 

Under  Int.  Conv.,  Aug.  29,  1912. 

The  hopper  supplying  waste  vegetable  materials  to  a  gaa 

producer  is  made  in  the  form  of  a  tube  dipping  into  the 
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upper  portion  of  the  producer.  From  the  centre  portion 
of  th's  tube  a  mixture  of  distillation  products  and  part  of 
the  producer  gas  is  withdrawn  through  a  side  tube  leading 
to  a  condenser  coil  and  gasometer.  The  temperature  of  the 
distillation  zone  in  the  fuel-supply  tube  is  regulated  by 
vsrying  the  pressure  iu  the  gasometer,  whereby  a  greater 
or  smaller  volume  of  hot  producer  gas  is  drawn  through  the 
tube.— H.  H. 

Inflammable  gases   in   the  air  :    Process  for  detecting  and 

determiniig .   Akkumulatorenfabrik  A.-G.   Ger.  Pat. 

269,131,  April  24,  1913. 
The  testing  apparatus  contains  two  wires  both  of  which 
can  be  heated  electrically,  but  only  one  of  which  acts 
catalytieally.  The  non-catalytic  wire  is  first  heated. 
the  air  to  be  tested  is  allowed  to  enter,  then  the  apparatus 
is  closed,  and  the  catalytic  wire  is  heated. — A.  S. 

Gas   manufacture  ;    Process  and  apparatus  for   obtaining 
a  useful  by-product  [ammonium   nitrate  or  nitrite']  from 
and  for  the  recovery  of  ammonia  from  gas  manu- 
facture.    A.     H.    Lymn,    London.     Eng.     Pat.     1851, 
Jan.  22,  1913. 
The  ammonia  contained  in  coal-gas,  producer  gas,  or  the 
like,   is   brought   into   contact   with   nitrogen   oxides    or 
oxy-acids,   obtained  by  the  combustion  (under  pressure 
in  a  suitable  furnace)  of  gas,  which  has  already  been  freed 
from  ammonia,  with  nitrogen  and  oxygen. — O.  P». 

Gas  for  lighting  or  heating  ;    Separation  and  utilisation  of 

carbon  dioxide  contained  in .Athion  Ges.   m.  b.  H. 

Ft.  Pat,  461,107,  Aug.  4,  1913.  Under  Int.  Conv., 
Aug.  7,  1912. 
CabbOJJ  dioxide  is  completely  extracted  from  coal  gas  by 
means  of  a  solution  of  an  alkali  carbonate,  and  is  recovered 
in  the  well-known  manner  by  heating  the  solution. 
After  the  separation  of  carbon  dioxide,  the  gas  can  be 
treated  successfully  for  the  removal  of  carbon  bisulphide 
(see  Entr.  Pat.  3043  of  1912  ;  this  J.,  1912,  526  ;  also  this 
J.,  1913,  743,  818).— H.  H. 

Peal ;  Extra,  ting  liquid  hydrocarbons  and  halogen  deriva' 

thereof  from .     G.   Tischenko  and  H.   Plauson,  St. 

Petersburg.  Eng.  Pat.  27,428,  Nov.  28,  1912. 
Moist  peat  is  mixed  with  salts,  oxides,  or  hydroxides  of 
alkali  or  alkaline  earth  metals,  or  of  aluminium,  zinc, 
copper,  lead,  tin,  iron,  etc.,  or  with  the  metals  in  the  form 
of  powder,  the  mixture  is  heated  in  retorts  in  an  arc  furnace 
at  a  temperature  at  which  metallic  carbides  are  formed, 
and  the  gases  and  vapours  produced  are  washed  with 
water,  cooled,  freed  from  water  and  led  through  heated 
tubes  packed  with  a  catalytic  agent,  whereby  liquid 
hydrocarbons  are  obtained.  If  halogen  salts  are  used, 
halogen  derivatives  of  the  hydrocarbons  are  obtained. 
Examples  :  (1)  100  kilos,  of  peat  containing  35—50  per 
cent.  HoO,  and  50  kilos,  of  sodium  carbonate  yield  benzene 
25,  naphthalene  25,  anthracene  1-5,  benzenoid  residues  5, 
paraffins  30,  paraffin  oil  compounds  12,  and  gases  and 
residues  10  kilos.  (2)  100  kilos,  of  dry  brown  peat  and 
100  kilos,  of  unslaked  lime  yield  benzene  36,  paraffin 
hydrocarbons  30,  and  various  volatile  paraffin  hydro- 
carbons 18  kilos. — A.  T.  L. 

Hydrocarbons ;  Producing from  carbides.  G.  Tis- 
chenko and  H.  Plauson,  St,  Petersburg.  Eng.  Pat, 
27,429,  Nov.  28,  1912. 
Carbides  which  react  with  water  in  the  cold  yielding 
acetylene,  methane,  ethylene,  hydrogen,  etc.  are  heated 
above  500°  C.  and  submitted  to  the  action  of  steam,  or  of 
water,  at  various  pressures.  For  example,  superheated 
steam  is  passed  through  calcium  carbide  at  600° — 700°  C. 
"  under  a  vacuum  of  30 — 50  mm."  forming  a  mixture 
containing  60  per  cent,  of  benzene,  together  with  other 
aromatic  hydrocarbons,  acetylene  and  ethylene,  A 
mixture  of  4  parts  of  calcium  carbide  and  3  parts  of 
aluminium  carbide,  heated  to  600°  C.  and  treated  with 
steam  "  under  a  vacuum  of  8 — 10  mm."  yields  "  pentine  " 
according     to    the    equation    2C'jH2+CH,=C5H8 ;      at 


atmospheric  or  higher  pressure,  terpenes  are  formed. 
Calcium  and  aluminium  carbides  mixed  so  as  to  yield 
equal  volumes  of  acetylene  and  methane,  and  treated  as  in 
the  first  example,  yield  propylene  and  its  polymers. 
Cerium  carbide,  CeC,  under  the  same  conditions  yields 
pentane  :— CjHj  +  C.H.  +  CH^H^CsHj,.— A.  T.  L 

Combustible  oils,  tar,  and  pitch  ;    Process  for  treating . 

W.  M.  Steadman,  Bracebridgj,  Lincoln.     Eng.  Pat.  711, 
Jan.  9,  1913. 

Crude  oil,  tar,  etc.,  of  sp.  gr.  not  below  0-86,  is  intro- 
duced into  a  closed  and  preferably  heated  chamber 
where  it  is  thoroughly  agitated  with  water,  naphtha,  and 
air,  or  air  and  steam,  so  as  to  produce  an  emulsion  which 
can  be  utilisvd  as  a  fuel  either  for  internal  combustion 
engines  or  for  general  heating  purposes.  The  preferred 
proportions  of  naphtha  and  water  are  2  and  10  per  cent, 
respectively. — H.  H. 

Oil-gas  or  vapour  for  heating  or  firing  purposes  :    Method 

of  and  means  for  producing .     W.   M.   and  M.  M. 

Burdon,     Bellshill,     Lanarkshire.     Eng.     Pat.      1766, 
Jan.  22,  1913. 

Improvements  in  the  process  and  apparatus  described 
in  Eng.  Pats.  27,348  and  29,522  of  1910  and  14,657  of 
1911.  whereby  a  gyratory  motion  is  imparted  to  the 
primary  air  before  mixing  it  with  the  oil.  After  mixing 
the  oil  and  air  are  passed  through  a  heating  chamber, 
then  mixed  with  a  suitable  quantity  of  preheated  secondary 
air  and  burned. — W.  H.  C. 

Mineral  oil;    Manufacturing   a    neic  product  from . 

The  New  Oil  Refining  Process,  Ltd.  and  J.  L.  Rossini. 
London.     Eng.  Pat.  2672,  Feb.  1.1913. 

The  oil  obtained  by  the  processes  described  in  Eng.  Pats. 
13,675  of  1908  and  28,460  of  1911  (this  J.,  1909,  133) 
is  distilled  and  the  fraction  passing  over  below  390°F- 
(1993  C.)  is  washed  with  sulphuric,  phosphoric,  or  other 
oxvacid,  then  with  ammonia,  soda  or  other  alkali,  and 
dis'tilled  up  to  390°  F.  (1993  C).  The  residue  remaining 
in  the  still  consists  of  polymerised  substances  and  has 
drying  properties  which  make  it  suitable  for  use  as  a 
varnish  or  lacquer,  or  as  a  binding  material  for  paint. 

—A.  T.  L 

Fuel  for  internal  combustion  engines  and  process  of  moling 
same.  W.  R.  Gulick,  Jersev  City,  N.J.,  U.S.A.  Eng. 
Pat.  18,681,  Aug.  16,  1913. ' 

A  fine  spray  of  crude  petroleum  or  its  non-volatile  liquic 
by-products  is  injected  into  a  closed  chamber  containing 
gasoline,  which  is  agitated  vigorously  during  the  auxin 
operation  and  for  about  2  hours  afterwards.     The  mixtur 
is  allowed  to  stand  for  several  hours,  and  is  then  ready  fo 
use.     The  proportion  of  gasoline  to  crude  oil  may  be  a 
low  as  25  per  cent.,   and  may  vary  widely  above  thj 
limit.     The  product   may  be   mixed  with   fresh  gasolir 
in  the  fuel  tanks  of  internal  combustion  engines,  and 
stated  to  prevent   the  formation  of  hard  carbon  in  tl 
cylinders. — H.  H. 

Paraffin  compositions  ;    Process  for  expressing  fluid  frt 

.     J.  Hansen,  Texas  City,  Tex.     U.S.  Pat.  1,084,7? 

Jan.  20,  1914. 

The  paraffin  composition  is  forced  in  succession  throu 
two  fi  ters.  Whilst  passing  through  the  first  filter  t 
material  is  cooled  and  whilst  passing  through  the  secc 
at  a  reduced  speed,  it  is  heated  and  subjected  to  incrcai 
pressure. — W.  H.  C. 

Coke  ovens  ;    Process  for  the  continuous  working  of  vert  ' 

and  furnace  for  use  therein.     J.   Liitz.     Fr.   1 

461,843,  Aug.  5,  1913.     Under  Int.  Conv..  Aug.  5,  II 

See  Ger.  Pat.  263,767  of  1912  ;  this  J.,  1913, 1058.— T.  F 

Wood-gas  :     Apparatus  for    manufacturing •     R- 

Poole.    Mount    Oambier.    South    Australia.     US. 
1,085.389,  Jan.  27,  1914. 
'    See  Eng.  Pat.  13,929  of  1913  ;  this  J.,  1914, 190.—  T.  1 
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Qas  ;  Apparatus  for  washing-  taring 

ammonia  from  producrr  <i<n  or  other  gases.     A.  II.  Lymn. 
:.  163.067,  Mav  14,  1913.     Under  Int.  Oonv.,  Mav 
M.  1912,  and  Jan.  9,  1913. 

Skis  Eng.  Pate.   11,452  of  1912  and  7il  oJ  1913;  this  J., 
1912,  1167  :  1913,  IUT.  -T.  F.  11. 

leum ;      Process    for    the    solidification    if .     C. 

rd,  Brussels.     U.S.  Pat.  1,085,119,  Jan.  27.  V^\^. 

SaiEng.  Pat.  12,158  of  1911  :  this  J.,  1912,  632.— T.  F.  B. 

Jtanufavtun   of  hydro  lidues    of  coal- 

gas  purification].     Eng.  Pat.  18,168.     SeeVu. 


Hb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Tung.itin  lamp;    Uses  of  Uu   concentrated  filament in 

tht   laboratory.     F.    A.    McDermott.     J.    Amor.    Chcm. 
1914,  36.  454—455. 

Thb   author    recommends   for   laboratory    purposes    the 
Mazda  stereoptioon   lamp   (concentrated   filament)   rated 

at  100  watts  on  a  110-volt  circuit,  and  giving  about  00 
oandle-power.  The  round  bulb  is  about  7-5  cm.  diam., 
and  the  filament  is  formed  into  a  close  coil  looped  over 
supports  about  1  cm.  apa*t,  the  loops  forming  an  open- 
rylinder  about  1  cm.  in  diam.  ;  as  viewed  from  one  side  the 
entire  light-giving  element  is  concentrated  in  a  space 
•bout  1  cm.  square.  The  lamp  has  proved  specially  useful  for 
opic  work  and  for  the  polarimetric  examination  of 
solutions  too  highly  coloured  or  turbid  to  give  satisfactory 
i   from  ord'niry  sources. — AS. 


Nitrogen;     Disappearanci     of in    a    tungsten    lamp. 

Chemical  reactions  at  very  low  /iraisures.  II.  I.  Lang- 
rauir.  .1.  Amor.  Chem.  Soc.,  1913,  35,  U31—  043.  Z. 
anon:,  (hem.,  1914,  85,  261—278.  (See  also  this  J., 
1913,  1099.) 

Nitrogen  is  consumed  in  a  tungsten  lamp  in  three  ways  : 
chemical,  electrochemical  and  electrical.  The  chemical 
•'fleet  is  caused  by  the  direct  union  of  tungsten  vapour 
with  nitrogen  to  form  the  nitride  W.V.  At  pressures  up 
to  0001  mm.  the  velocity  of  this  change  is  proportional 
to  the  product  of  the  rate  of  volatilisation  of  the  tungsten 
■iiid  the  pressure  of  the  nitrogen.  From  about  0003  to 
1  mm.  the  velocity  is  dependent  on  the  rate  of  volatilisation 
of  the  metal  and"  independent  of  the  pressure.  At  pres- 
sures over  2  mm.  the  velocitv  is  still  dependent  on  the 
volatilisation  but  the  latter  is  greatly  diminished 
bj  the  presence  of  nitrogen  at  this  pressure.  Nitrogen 
does  not  react  under  any  conditions  with  solid  tungsten. 
The  velocity  of  evaporation  of  tungsten  in  vacuo  at  a 
omperature  T  on  the  thermodynamic  scale  is  given  by 

log10M  =  15-402-  ^i-1-4  log10T 

'here  M  is  expressed  in  grms.  of  tungsten  per  second  per 
q.  cm.  of  surface  ;    and  the  vapour  pressure  in  mm.  of 
•  irv  is  civen  by 

4  7-1 4.4 

p=  15-502  --pi-  0-9  Iog10T 

he  lacnt  heat   being  218000— 1-8T  cals.  per  enn.  atom. 

ire   at    the   m.    pt    (3270    C.)    is   about 

m.. and  the  b.  pt.  i~  n  .ir  5000'  C.   The  nitride  WX, 

i  a  clear  brown  substance  when  Been  in  thin  layers,  easily 

utimnnshable  from  finely  divided   tungsten.     It    is   de- 

jed  by  water,  yielding  ammonia  and  probably  the 

ioxide  W0a.     The  electrochemical  removal  of  nit 

■  •lace  at  much  lower  temperatures  (1600c  <  .  I  it 
;  'tontials  of  over  40  volts  arc  used,  so  that  a  perceptible 
Ices  place  through  the  gas.  In  this  case 
so  the  nitride  is  formed.  The  purely  electrical  process 
\  curs  a-  pressures  below  0-005  mm.  with  250  volts  and 
|ry   hi;h   filament    temperatures.     Tt    is   very   irregular 


and  [.nt  t  at  leas!    -f  the  nit  lefly  recoverabli 

heating    the   bulb.     The   behavii f   nitrogen   toward! 

solid  tungsten  and  tungsten  van  mnLi  to  that 

of  oxygen  towards  platinum.     \V.  II.  l\ 

F  VI   I 

Distillation  of  carbona  terial.     II.  Q,    Hill-,  Man- 

chester, and  I:  \\  I  lion,.  Bouthport,  Eng.  Pat.  3284, 
Feb.  8,  1913. 

I  in  material  is  placed  in  thin  layers  on  trays  in  an 
externally  heated  oven  from  which  the  air  is  exhausted, 
and  the  distillation  is  carried  out  in  stages  at  successively 
higher  temperatures,  the  distillates  Being  received  in 
separate    tar    tanks.      Tie  is    intermittent,    the 

trays  being  removed  for  recharging.  The  successive  stages 
of  the  distillation  may  be  effected  in  successive  ovens  of 
a  series. — A.  T.  L. 

Distillation  gases  ;    Process  and  apparatus  for  removing  tar 

from  warm ,  utilising  tar,  tar  oils,  or  similar  products 

as  washing  agent*.  I'.erlirj  Anhaltische  Maschinenbau- 
Act.-tJes.  Abteilung  Koln-Bayenthal.  Fr.  Pat.  461,956, 
Aug.  28,  1913.     Under  Int.  Conv.,  Sept.  28,  1912. 

The  gas  is  introduced  beneath  a  flat  plate  perforated  with 
holes  of  say  1  cm.  diam.  and  immerse  I  in  a  layer  of  tar, 
tar  oil,  or  similar  washing  agent,  so  that  large  bubbles 
of  the  gas  rise  in  a  steady  stream  through  the  tar,  the 
surface  of  which  remains  comparatively  calm.  Owing  to 
surface  tension,  the  bubbles  become  flattened  as  they 
reach  the  surface,  and  the  tar,  etc..  contained  in  the  gas 
is  effectively  removed  as  the  bubbles  escape  from  the 
surface. — H.  H. 

Heating  material  containing  liquid  :  Processes  and  apparatus 

for .     T.   O.   Franke,   London.     Eng.   Fat.    12,232, 

May    26,    1913.     Under    Int.    Conv.    dan.    27.      1913. 

Addition  to  Eng.   Pat.   12,231  of  1913  (see  U.S.  Pat. 

],US3,879  of  19f4:    following). 

The  material  (peat,  ooze,  wood  pulp,  etc.)  is  agitated  by 

stirrers,  knives  or  mixers  during  the  heating  by  steam  aud 

the  direction  of  the  steam  is  reversed  from  time  to  time. 

— W.  H.  C. 

Heating  material  containing  liquid;    Apparatus  for . 

J.    Franke,    London.     U.S.    Pat.    1,083,879,    Jan.    6, 

1914. 
The  material  is  contained  in  a  vessel  which  is  revolved 
upon  horizontal  hollow  trunnions  through  which  the 
heating  agent  enters  and  leaves.  By  means  of  suitable 
automatic  valves  the  direction  of  the  flow  of  the  heating 
agent  through  the  vessel  is  reversed  at  every  revolution 
of  the  vessel— W.  If.  C. 

Heating  material  containing  liquid  ;   Process  and  apparatus 

f<)r .     T.    0.    Franke,   London.     Eng.   Pat.    12,231, 

May  26,  1P13.     Under  In..  Conv.,  Aug.  26.  1912. 

See  U.S.  Pat.   1,083,879  of  1914;   preceding.— T.  F.  B. 

Beating  substances  containing  lit  "'<"* 

for——     T.O.Frank.  161,776,  Aug.  25, 1913. 

Under  Int.  Conv..  Ang.  26,  1912,  and  Jan.  27.  1913. 

See  Eng.  Pat.   12.232  of  1913  and  U.S.  Pat.   1.083,879  of 

1914  ;  preceding. — T.  F.  B. 

II,,,,;,,,,.,  """^"^^J^—-;    20°^' 

Jumet.  Belgium.     U.S.  Pat.  1,086,322,  Feb.  3,  1914. 

See  Eng.  Pat.  5034  of  1913  ;  this  J.,  1913,  903.-T.  F.  B. 


HI.— TAR  AND  TAR  PRODUCTS. 

Peat    tar:  ■/— -      &JB°J?B7£n  22*   R 

Bernstein.     /-    angew.  <  hem..  1914,  27,  ,1  — ... 

\  s  um  e  of  tar  obtained  in  the  manufacture  of  coke  from 
peat  "contained  IS  per  cent,  of  phenolic  substances,     borne 
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of  these  were  apparently  methylated,  so  after  a  pre- 
liminary fractionation  the  methyl  groups  were  first  re- 
moved and  the  product  further  fractionated.  In  this  way 
the  presence  in  the  tar  of  phenol,  o-,  m-,  and  p-cresol,  1.2.3- 
and  1.2.4-xvlenol,  catechol,  homocatechol,  and  pyrogallol 
was  demonstrated. — W.  H.  P. 

Pilcli  ;  Determination  of  the  temperature  of  softening  of . 

V.  Abeles.     Chem.-Zeit.,  1914,  38,  249. 


A  modification  of  Klinger's  method 
(this  J.,  1914,  130)  whereby  the  thick- 
ness of  the  layer  of  pitch  is  yet 
more  rigorously  defined.  The  mercury 
(5  grms.),  supported  in  the  tube  by  a 
movable  cork  or  wad  (see  fig.),  is 
adjusted  so  that  the  meniscus  coincides 
with  a  mark  on  the  tube  5  mm.  from 
the  end.  The  space  above  the  mercury 
is  then  filled  with  molten  pitch  at  ISO 
C,  and  after  cooling  in  ice  the  wad 
is  removed  and  the  determination 
continued  as  described  by  Klinger. 
Bohm's  method,  in  which  weighed 
pieces  of  brass  are  used  in  place  of 
the  mercury,  yields  higher  values  and 
consequently  greater  differences  in  the 
case  of  high-melting  asphaltums. 

— J.  R. 
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Patents. 

Coal  tar  and  the  like  hydrocarbon  distillation.     J.  Rosen, 
London.     Eng.  Pat.  28,972,  Dec.  16,  1912. 

A  volatile  solvent  which  has  a  boiling  point  at  least 
80°  C.  below  that  of  the  product  to  be  distilled,  is  intro- 
duced progressively  into  the  heated  tar  or  other  mineral 
oil.  The  solvent  is  introduced  at  a  considerably  lower 
temperature  than  that  to  which  the  tar  is  heated,  and  its 
effect  is  to  carry  over  the  heavy  constituents  of  the  tar. 
The  products  are  condensed  separately,  and  the  con- 
densed solvent  is  led  back  to  the  still  "for  a  subsequent 
operation.  The  light  oils  of  coal  tar  may  be  used  as 
solvents  in  coal  tar  distillation,  whilst  for  distilling  a 
petroleum  tar  of  b.  pt.  330°  C,  light  petroleum  oils  of 
b.  pt.  170°  C.  are  suitable.  (Reference  is  directed  in  pur- 
suance of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  1980  of  1880  and  1411  of  1898.) 

— T.  F.  B. 

Coal  tar,  petroleum  residue*,  creosote,  schist  oils  and  the 

like;   Conversion  of into  pilch.     J.  Rosen,  London. 

Eng.  Pat.  28,973,  Dee.  16,  1912. 

In  carrying  out  the  process  described  in  Fr.  Pat.  443.207 
of  1911  (see  this  J.,  1912,  978)  it  may  be  desirable  to 
convert  only  part  of  the  constituents  of  the  coal  tar, 
petroleum  residues,  etc.,  into  pitch,  and  to  recover  the 
other  constituents.  In  such  a  case,  a  current  of  air 
nnder  pressure  is  introduced  into  the  heated  tar,  etc..  in 
a  series  of  column-like  or  other  stills,  the  constituents  to  be 
saved  being  removed  and  condensed  separate]}-,  whilst  the 
other  vapours  evolved  are  passed  into  the  succeeding 
columns  to  be  converted  into  pitch.  The  process  is  pre- 
ferably carried  out  in  columns  from  6  to  10  metres  high 
and  2  to  3  metres  in  diameter. — T.  F.  B. 

Alpha-arylides  of  bela-naphlhisalin  ;   Process  for  producing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld 

Cermany.     Eng.    Pat.    30,072,   Dec.    31,   1913.     Under 
Int.  Conv.,  May  2,  1913. 

^-HvDEOCYANOCARBODiNAPHTnvLiMiNE  or  the  mixed 
hydrocyanocarbo-^-naphthylarylimines  can  be  converted 
into    o-arylides    of    /3-naphthisatin    by    treatment    with 


aluminium  chloride  in  absence  of  water.  Intermediate 
products  containing  aluminium  are  formed  during  the 
reaction,  but  they  can  be  easily  converted  into  the  free 
arylides,  e.g.,  by  treatment  with  cold  concentrated  hydro- 
chloric acid.— T.  F.  B. 

Cresol ;    Process  for  separating  m-  and  p-  - — ■ — .     Schiilke 
und  Mayr.     Ger.  Pat.  268,780,  Dec.  24,  1911. 

A  mixture  of  m-  and  y-cresol  is  allowed  to  stand  for  a  long 
time  at  the  ordinary  temperature  with  about  its  own 
weight  of  80 — 90  per  cent,  sulphuric  aeid,  whereupon  the 
greater  part  of  the  m-cresol  is  sulphonated,  whilst  the  p- 
compound  is  unchanged.  The  p-cresol  is  separated  from 
the  mixture  either  by  pouring  into  water  or  by  extraction 
with  ether  or  other  organic  solvent.  The  sulphonic  group 
is  removed  from  the  m-cresolsulphonic  acid  by  known 
methods.— T.  F.  B 

a-X itro    compounds    of    acylated    diaminoantJiraquinones ; 

Process    for    preparing .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.     Ger.  Pat.  268,984,  Oct.  17,  1912. 

When  an  acyl  derivative  of  1.4-diaminoanthraquinone 
is  treated  with  a  nitrating  agent  in  concentrated  sulphuric 
acid  solution,  the  nitro  group  enters  an  a-position  in  the 
nucleus  not  containing  the  amino  groups.  By  eliminating 
the  acyl  group,  a  new  compound,  5-nitro-1.4-diamino- 
anthraquinone,  is  obtained. — T.  F.  B. 

Hydrochlorides    of    primary    arcrmatic    amines    and    their 

derivatives;     Process    for    isolating    the from    the 

reduction  products  of  the  corresponding  nitro-,  amino- 
nilro-,  nitroso-,  azoxy-,  azo-,  oxyazo-,  and  aminoazo- 
compounds.  H.  Pomeranz.  Ger.  Pat.  269,542,  Jan.  9, 
1912. 

The  compounds  mentioned  in  the  title  are  reduced  by 
means  of  hydrochloric  acid  and  iron,  the  quantity  of 
the  latter  being  such  that  only  ferrous  chloride  and  no 
ferric  chloride  is  formed,  whilst  the  excess  of  hydrochloric 
acid  is  so  regulated  that  the  whole  of  the  ferrous  chloride 
formed  remains  in  solution  :  by  this  means,  the  hydro- 
chloride of  the  amino-compound  is  obtained  in  a  pute 
condition.— T.  F.  B. 

Phenols    and    their    substitution    products ;     Process  for 

preparing  di-   and  polyhydric .     C.   F.   Boehringer 

und  S6hne.     Ger.  Pat.  269,544,  Dec.  15,  1911. 

Mono-  or  polyhalogenatcd  phenols  or  their  substitution 
products  are  heated  under  pressure  with  aqueous  solutions 
of  alkali  hydroxides  or  carbonates,  or  mixtures  of  the  two. 
in  presence  of  copper  or  a  copper  salt.  The  yields  arc 
said  to  be  very  high  ;  for  instance,  the  yield  of  catechol 
from  o-chlorophenol  was  83  per  cent.  — T.  F.  B. 

Distilling   hydrocarbons  ;    Process  for  .     Soc.   Anon, 

des  Combustibles  Industriels.     Fr.  Pat.  462,952,  Dec.  J 
1912. 

See  Eng.  Pat.  28,972  of  1912 ;    preceding.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Purpurogallin  ;    Preparation    of .     C.    Graebe.     Bcr 

1914,  47,  337—338. 

By  oxidising  pyrogallol  with  sodium  nitrite  and  iornii 
acid  in  the  absence  of  air,  30 — 31  per  cent,  of  the  theoretic; 
yield  of  j^urpurogallin  is  obtained,  whereas  by  the  usu. 
method,  using  acetic  acid  in  the  presence  of  air,  tl 
highest  yield  obtainable  is  20  per  cent.  The  product 
obtained  quite  pure  without  reerystaUisation. — J.  B. 

Carbazole    derivatives    of    the    anthraquinone    series. 
Ullniann  and  E.  Illgen.     Ber.,  1914,  47,  380—383. 
The  carbazoles  of  the  a-aminoantliraquinone  series  foi 
leuco-compounds   which   dye   cotton,   though   faintly, 
shades  fast  to  alkalis,  in  which  respect  they  differ  from  t 
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condensation  product  prepared  from  oarbaxole  rind 
phthalio  anhydride  (this  J.,  1911,  7:ts)  which,  li k.-  the 
done  derived  from  S-aminoanthraquinone,  is  not 
resistant  tn  alkalis.  Tin'  new  oompounds  are  prepared 
from  aximino  derivatives  of  a-ammoanthraquinone  by 
beating,  preferably  in  diphcnylamine  solution,  e.g.  : — 


C.H-/      >C.B    N 
CO  \ 


N:N 


C  .ii, 


Ml 


'',.11. 


The  asimides  are  obtained  either  by  treating  lanilino- 
2-aminoanthraquinonea  with  nitrous  mid.  or  by  a  new 
method  according  to  which  a  lchloroanthraquinono  is 
condensed  with  aziminobenzene.  -J.B. 

ttisation   of  various   amines  :     Velocity   of .     E. 

Tassilly.     Comptee  rend..   1914,  158,  4S9— 491. 

velocity  of  diazotisation  of  aniline,  o  and  p-toluidines, 
to-xylid  it',   i<  anisidine  and  tolidine  may  be  represented 

il\ 
by  the  equation    . .-  =K  (100-x)2.     The  three  nitranilines 

react  very  rapidly,  but  it  is  probable  that  they  also  follow 
the  same  course. — W.  H.  P. 

Definition  and  testing  of  the  fastness  of  dyestuffs.     See  VI 

Patents. 

Triazoles   of  the   aromatic   series;     Manufacture   of . 

A.  ii.  Bloxam,  London.     From  Chem.  Fabr.  Gricsheini- 

Klektron.   Frankfort   on   Maine,   Germany.     Eng.    Pat. 

-I,  Dec.  18,  1913. 

o-Awkoazo   dyestuffs   of   the   benzene,    naphthalene,    or 

anthracene  series  can  be  converted  easily,  and  with  good 

yields,  into  the  corresponding   triazoles   (pseudo-azimines) 

by  heating  with  metals  acting  as  catalysts,  in  presence 

of    organic     solvents     of     high     boiling-point.      Example. 

Bemeae-azo-p-naphthylamine     (100    parts)      and    finely 

divided  copper  (1  part)  are  heated  for  five  hours  to  boiling 

in  nitrobenzene  (1000  parts)  ;   the  2. 1-naphtho-N-phenyl- 

triazole  is  isolated  by  filtering  the  solution   and   expelling 

wlvent  by  means  of  steam. — T.  F.  B. 

\lndigoid]  colouring  matters  ;    Treatment  of  insoluble . 

I.  Y.  Johnson,  London.  F'rom  Badisehe  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Bhinc.  Germany. 
KnL'.  Pate.  29.5S3,  Dec.  23,  1912,  and  10,583,  May  5, 
1913. 

Ger.  Pat.  2C5.536  of  1912  ;  this  J.,  1913,  1101.  The 
sulphite-cellulose  lye  may  be  replaced  by  aromatic  sul- 
I'honic  or  carboxylic  acids,  especially  benzylated  amino- 
-nlphonic  acids,  phenolsulphonic  acids,  and  condensation 

icts  of  phenolsulphonic  acids  with  formaldehyde. 

— T.  F.  B. 

1'nl    dyestuffs  ;     Process    for     making .     Farbwerke 

vorm.  Meist.r.  Lucius,  und  Briining.  First  Addition, 
Jated  Sept.  24.  1913,  to  Fr.  Pat.  447,592.  Aug.  23,  1912. 
Under  Int.  Conv.,  Nov.  14,  1912,  March  20  and  Sept.  1, 
1913. 

Iiie  dyestuffs  described  in  the  principal  patent  (this  J., 

11913,  226)  can  be  obtained  by  treating  arylido-halogen- 

jiiinoncs  with  derivatives  of  thiocarbonic  acid,  such  as 

lie  xanthates  or  trithiocarbonates.     Further,  when   the 

n  is  carried  out  under  pressure,  preferably  in  presence 

t  water,  alcohol,  or  other  diluent,  and  using  any  of  the 

ulphur  compounds  mentioned,  the  reaction  is  accelerated 

without  diminution  of  the  yield.     If  higher  temperatures 

Ire  employed  (e.g.,  180° — 185°  C),  products  of  somewhat 

i  irTerent  shade  are  obtained.     Again,  in   place  of  using 

'ilnhydrates  as  described  in  the  principal  patent,  hydrogen 

julphide  may  be  used,  preferably  in  a  closed  vessel  under 

rare,  and  in  presence  of  a  diluent. — T.  F.  B. 


Dyestuffs  soluble  in  sodium  Sulphide  ;   Process  for  pre/taring 

.     Farliwerke  v..rm.  Meister,  Lucius,  and  Brfining. 

Ger.  Pat.   2tis.s9i,  Jan.    ii.   1912.     Addition  to  Gtar. 
Tat.  264,044  (see  this  J.,  1913,  L006). 
Instead   of  treating   the   Bubstanoes    mentioned   in   the 
chief    patent    with    Bulphurio    mid.    an    alkali    sulphide, 
I  articularly  a  sulphydrate,  i-  used,    T.  I'.  B. 

Sulphide  dyestuffs  of  the  carbazolc  series;  Process  for 
producing  blue— — .  L.  Cassella  and  Co.  Q.  m.  b.  II- 
Kr.  Pat.  462,316,  Not.  19.  1912. 

Miimim  i  luiis'in  acids  of  carbazole  or  of  its  N-alkyl 
deri\  atives  are  condensed  with  p-nitrosophenol  in  preeena 

nf  concentrated  sulphurie  acid,  forming  soluble  blue 
iiiilnplieiiiilsiilphonic   acids.     These  can   also    be   obtained 

by  treating  with  normal  hi  acid  sulphites  the  indophenols 
formed  by  condensing  p-nitrosophenol  with  oarbazolo 
or  its  X-alkyl  or  X-arvl  derivatives.  (In  In  alum  tliese 
indophenolsulphonic  acids  or  their  leuoo  compounds  for 
prolonged  times  with  alkali  polysulphides,  sulphide 
dyestuffs  are  produced  which  dye  cotton  blue  Bhades  very 
fast  to  light  and  to  chlorine. — T.  F.  li. 

Anthraquitume   derivatives;    Process  fur   ///■• paring . 

K.  Brass.     Ger.  Pat,  208,646,  Feb.  20,  1912. 

ARYi.-I-AMiNOANTtntAtjt'isoNKs  or  their  homologue8  or 
substitution  products,  in  which  the  ^position  to  the 
imino  group  in  the  aryl  nucleus  is  unoccupied,  whilst  the 
o-position  to  the  imino  group  in  the  aryl  or  anthraquinonyl 
nucleus  contains  a  carboxyl  group,  are  treated  with 
oxidising  agents.  When  treated  with  condensing  agents, 
the  products  are  converted  into  vat  dyestuffs  of  the 
anthraquinone-aeridone  type. — T.  F.  B. 

Vat   dyestuffs  ;     Process  for   preparing .     Kalle    und 

Co..  A.-G.     Ger.  Pat,  269,123,  Nov.  15,  191&    Addition 
to  Ger.  Pat.  241,997  (sec  this  J.,   1912,  223). 

PHENO-oxvNAriiTiinCARBAZOLEs  which  are  derived  from 
ff-naphthylamine,  or  their  homologues  or  analogues,  are 
condensed  with  reactive  i.-atin-a-derivatives  or  tneir 
homologues  or  analogues,  and  the  products  are  treated 
with  halogens.  The  resulting  dyestufls  give  blue  to  violet- 
black  dyeings  from  the  vat. — T.  F.  B. 

Azo  dye-stuffs;    Process  for  preparing .     Farbcnfabr. 

vorm.  F.  Bayer  und  Co.  Ger.    Pat.    269,213,    Nov.    6, 

1912. 
A  diazotiSED  aminobenzoylamine  of  the  formula, 
K.R'N.CO.C'oHj.NH,  (where  R  and  R'  may  be  aromatic 
radicals,  or  R  an  aromatic  and  R'  an  aliphatic  radical)  is 
combined  with  an  azo  dyestuff  component.  The  products 
dye  wool  from  acid  baths  greenish-yellow  to  bluish-red 
shades  fast  to  light.— T.  F.  B. 

Vat  [a  nthracene]  dyestuffs  ;  Process  for  preparing  fast . 

R.    W.dekind   und  Co.   m.    b.   H.     Ger.    Pat.   269,215, 

Dec.  19,  1912. 
The  yellow  dvestuff  containing  bromine,  obtained  from 
dibromo-2-hyd'roxvantlirai)iiinone  according  to  Ger.  Pat. 
265,647  (see  this  J.,  1913,  1101),  is  condensed  with  a 
primary  aromatic  amine.  The  products  dye  cotton  from 
the  alkaline  vat,  fast  bright  shades. — T.  F.  B. 

I    Indigo    dyestuffs  ;     Mode    of  preyaring  finely-divided    or 

colloid- .'     A.  Schmidt  and  A.  Steindorff,  Assignors 

to  Farbwerke    vorm.    Meister,    Lucius,    und    Boning, 
Hochst    on    Maine,    Germany.     U.S.    Pat.     1 .080,361, 
Jan.  27,  1914. 
See  Ger.  Pat.  242,532  of  1910  ;  this  J.,  1912,  27S.— T.  F.  B. 

Azo  dyes  ;    Yellow .     H.  Geldermann   Berlin-Lichter- 

'    fel.le    and  F     \ckcrmann.   BerUn-l'rcidenau,  Assignors 

to  Act-Ges.  f.  Anilinfabr.,  Berlin.     U.S.  Pat.  I,086,lo5, 

Feb.  3,  1914. 
See  Ena.  Pat.  6779  of  1913    this  J.,  1913  905.-T.  F.  B. 
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Vat  dyestuffs  of  the  benzanihrone  series.     Badische  Anilin 

und  Soda  Fabrik.     Fr.  Fat.  462,576,  Nov.  25.  1912. 
See  Eng.  Pat.  26,551  of  1912  ;  this  J..  1913,  1004.— T.  F.  B. 

Production  of  fast  shades  on   vegetable  fibres  and  dyestuffs 
therefor.     Eng.  Fat.  1435.     See  VI. 


V.— FIBRES  ;     TEXTILES  ;    CELLULOSE  . 
PAPER. 

Esparto  grass  ;    The  commercial  importance  of .     C.  J. 

Koch.     Tropenpflanzer.    1914,   18.   59—79. 

The  esparto  plant  grows  best  on  mixed  limestone  and 
gravel  soils:  its  natural  region  lies  between  32°  and  4IC  N. 
latitude,  but  it  is  capable  of  resisting  considerable  varia- 
tions in  temperature  and  is  found  at  altitudes  up  to  3000 
ft.  The  leaf  ranges  in  length  from  30  to  70  cm.,  attaining 
1  m.  under  exceptional  circumstances.  It  is  pale  green 
when  growing  but  becomes  yellow  on  drying  ;  it  rolls 
np  under  the  influence  of  dryness,  attaining  its  cylindrical 
form  at  the  ripening  stage.  About  200,000  tons  of  the 
grass  are  imported  almost  exclusively  by  England  ;  the 
quantity  has  remained  stationary  for  15  years,  a  decline 
from  one  source  being  made  up  by  increased  importations 
from  other  sources.  If  the  leaf  is  harvested  before 
maturity  the  quality  of  the  fibre  is  very  inferior,  yielding 
a  semi-transparent  paper.  In  most  districts  the  use  of 
the  knife  is  forbidden  ;  a  tuft  of  grass  requires  S — 15 
years  before  it  becomes  productive,  and  may  then  be 
"  pulled  "  annually  for  30 — 50  years.  The  best  time  for 
pulling  is  the  autumn  ;  in  most  countries  a  close-season  is 
fixed  by  regulation  during  the  earlier  months  of  the  year. 
The  harvested  grass  is  stored  and  dried  for  a  considerable 
time  before  packing  for  shipment ;  the  hydraulic  pressed 
bales  weigh  about  22i  lb.  per  cub.  ft.  The  majority  of 
German  papermakers  are  not  interested  in  the  grass, 
partly  through  unfamiliarity,  partly  owing  to  difficulties 
in  procuring  freights.  Freights  from  Algiers  and  Oran 
run  about  28s.  per  ton  for  Hamburg  and  24s.  for  English 
ports.  The  area  under  esparto  in  Algeria  is  about  2,800,000 
acres,  of  which  about  three-fourths  are  in  the  department 
of  Oran.  Regulations  as  to  season  of  cropping  are  in 
force,  also  certain  zones  are  reserved  as  a  protection 
against  sand-troubles.  Exports  from  Algeria  were  100,788 
tons  in  1911  and  110,632  tons  in  1912,  average  price  52s. 
per  ton;  exports  from  Tunisia  were  50,797  tons  in  1911, 
average  price  57s.  per  ton.  Increases  from  these  countries 
in  recent  years  have  taken  place  at  the  expense  of  the 
Tripoli  trade,  now  practically  ruined  by  war  and  scarcity 
of  labour.  The  Spanish  variety  of  esparto  is  still  the 
most  va'uable  although  high  prices  and  careless  industrial 
habits  have  led  to  wasteful  methods  of  cropping.  Exports 
have  declined  from  about  60,000  tons  in  1897  to  41,000 
in  1912,  but  the  fluctuations  since  1904  show  a  fairly 
steady  average  ;  the  price  runs  about  95s.  per  ton  and 
has  fallen  from  more  than  double  this  figure  since  1883. 

—J.  F.  B. 

Patents. 

Heiting  plant*;    Process  for  chemically .  V.   N.    V. 

Lombard.    Paris,   and   G.    A.    F.    Lasetue.  Alfortville, 

France.     En-:.  Pat.  23,355,  Oct.  15,  1913.  Under  Int. 
Conv.,  July  19,  1913. 

The  plant  is  heated  in  an  autoclave  with  a  halogen  deriva- 
tive of  a  hydrocarbon  mixed  or  emulsified  with  water,  an 
alkali  being  added  to  neutralise  any  acid  formed.  The 
solvents  preferred  are  the  chlorine  derivatives  of  acetylene, 
particularly  trichloroethylene  (b.pt.  85° — 88°  C). — J.  B. 

Cotton  resembling  silk  ;    Manufacture  of .     L.  Herms- 

dorf  and  B.  Teufer.     Fr.  Pat.  463,073,  Sept.  29,  1913. 
Under  Int.  Conv.,  June  20,  1913. 

Cotton,  whether  mercerised  or  not,  is  treated  in  a  bath 
of  soap  solution  and  then  dipped,  without  washing,  into 


a  solution  of  an  acid.  <  .g ..  acetic,  sulphuric  formic,  lactic, 
or  boric  acid,  etc.  This  imparts  a  silky  "touch"  to  the 
cotton,  which  is  subsequently  calendered  under  heavy 
pressure  between  rolls  engraved  with  numerous  very 
fine  lines,  whereby  a  silky  lustre  is  produced. — J.  F.  B. 

CeUulost  ethers  and  their  transformation  products;    Hanu~ 

faclurc  of .     H.  Dreyfus.     Fr.  Pat.  462,274,  Nov.  18. 

1912. 

Alkvl  ethers  of  cellulose  are  prepared  by  steeping  cellulos 
in  a  solution  of  caustic  soda  or  potash  sufficiently  dilut 
to  permit  of  the  uniform  distribution  of  2 — i  mols.  of 
alkali  per  mol.  of  cellulose.  The  water  is  then  more  or 
less  completely  removed  by  evaporation  in  vacuo,  preferably 
under  a  very  high  vacuum.  The  mass  of  alkali  cellulose  is^ 
treated  with  methyl  or  ethyl  sulphate  or  chloride,  which 
may  be  employed  alone  or  diluted  with  a  neutral  solvent 
such  as  benzene  to  ensure  uniform  distribution,  at  a  tem- 
perature preferably  not  exceeding  50° — 60°  C.  The 
solubility  of  the  products  may  be  modified  by  subsequent 
treatment  with  mineral  or  organic  acids,  the  action  being 
interrupted  at  any  stage  when  the  desired  solubility  is 
attained. — J.  F.  B. 

Cellulose  from  resinous  woods  ;    Manufacture  of with 

recovery  of  oil  of  turpentine  and  resin  oil.     Soc.  Anon. 
Le  Camphre.     Fr.  Pat.  462,681,  Nov.  27,  1912. 

Resixous  wood  is  digested  in  the  form  of  small  chips  with 
a  solution  of  caustic  soda  to  which  salts,  such  as  sodium 
carbonate  or  sulphate,  may  be  added.  When  the  tem- 
perature and  pressure  in  the  digester  have  reached  a  suit- 
able point,  a  cock  in  the  upper  portion  of  the  vessel  is 
slightly  opened  and  the  vapours  of  oil  of  turpentine  are 
distilled  off,  condensed  in  a  cooling  worm  and  the  distillate 
separated  from  the  water.  The  digest  ion  of  the  charge  of 
wood  is  continued  until  complete,  and  the  lye  is  separated 
from  the  cellulose.  The  liquid  is  concentrated  and  calcined 
in  a  closed  vessel  with  the  production  of  resin  oils  and 
tars.  The  latter  are  separated  by  treatment  with  soda 
and  the  resin  oils  purified  by  rectification  ;  phenolic  by- 
products are  obtained  by  acidifying  the  alkaline  solution- 
of  the  tars.^J.  F.  B. 

Sulphite  pulp  spent  lyes  ;   Preparation  and  utilisation  of 

binding    and     impregnating    substance    from .     E. 

Pollacsek.     Fr.    Pat.   462.429,   Sept.    10,    1913.     Under 
Int.  Conv.,  Sept.  16,  1912. 

The  spent  lyes  are  treated  with  a  slight  excess  of  lime 
and  evaporated  until  a  scum  begins  to  form,  a  certain 
quantity  of  heavy  mineral  oil  is  then  added  drop  by  drop, 
which  enables  the  compounds  of  lime  to  be  skimmed  on. 
The  clarified  liquid  is  further  evaporated  until  it  is  just 
fluid  and  about  5  per  cent,  of  heavy  mineral  oil  is  worked 
into  the  hot  thickened  mass.  After  cooling,  the  mass 
is  mixed  with  a  further  quantity  of  heavy  oil  in  the  pro- 
portion of  5  parts  of  oil  to  4  parts  of  the  product ;  the 
whole  is  mixed  with  1-5  part  of  lime  paste  and  boiled  up 
again.  This  product  serves  as  a  basis  for  binding  and  im- 
pregnating compounds  by  mixing  with  lime,  heavy  oil  or 
water  according  to  the  purpose  in  view. — J.  F.  B. 

Flux ;      Process    of    preparing .     G.     H.     Campbell, 

Toronto.     U.S.    Pats.    1.0S6.270,    1,086,271,    1,08 
and  1,086,273,  Feb.  3,  1914. 

See  Eng.  Pats.  14,715,  14,716.  14.717,  and  14,718  of  1911 ; 
this  J.,  1912,  583,  714,  769.— T.  F.  B. 


VI.— BLEACHING  ;  DYEING;   PRINTING; 
FINISHING. 

Fastness  of  dyestuffs  :    The  definition  and  testing  of  the 

Report  of  the  "  Echtheitskommission  "  (Ver.  Deutsche 
Chemiker).  Z.  angew.  Chem.,  1914.  27,  57—63. 
Chem.-Zeit.,  1914,  38,  154—158. 

The   report    of   a    committee    appointed    by    tin 
Deutschcr  Chemiker   to   establish   standard   fastness   teft-'. 
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■mil  sUml.uil  definition!  oi  fatness.     Chs  standard!  oi 
fastiiewi  or  norms  arc  identified  l>y  numbers,  the  lowi   ' 
iiuihI.it  indicating  the  least  degree  "t  fastness,  th 
Dombei    the    greatest    degree    oi    fastness.     The    norms 
are  prepared  with  well  known  dyeatufia,  dyed  according 
so  given  methods.     The   numbers  in   brackets  aftei    the 
names  oi  dyestuffe  refer   to  Sehnlta'e    Farbstofftabellen, 
Bd.     1.    Fastness    to    light.      The    standards    arc: 
.      [.  6  5  per  cent.  Chicago  Blue  OB  (424),  first  bath. 
II.  1  par  cent  Methyleno  Blue  BG  (660),      III.  1  per  cent. 
In, li. in  Blue  R  (120).     1\.  20  per  cent.  Kyrogene  Violet 
:ii;.   tii-t    bath.     \.  2-.">  p'i   "in.  I:™m   I'.i-i    Bed  sld.. 
bath.     VI.  9  per  ocnt.  Hydron  Blue  G  in  paste  (748), 
bath.      VII.  8  per  cent  Kyrogone  Black,  first  bath. 
\  III.  26  peroent  fndanthrene  Blue  GC  in  paste (843),  first 
bath,     Wool:   I.  3-15  per  cent,  [ndigotine  1  (877).     II.  3 
l«-r  cent.    Patent    Blue    A    (545).     111.   :>•-.">    per    'int. 
Amarant  (168).     IV.  41  per  cent.  Azo  Acid  Red   B  (64) 
V.5  per  r.-nt.  Acid  Violet  4  RN.     VI.  2-5  per  cent  Diamine 
Fast  Koil  V  (343)  after-chromed.     VI  I.  4  per  cent  Ant  lira  - 
,|iiin,.n,'   Qreen   GXN    (864).     VIII.    Indigo   pure,   dyed 
to   the   same   strengths   as    the    above    seven    standards. 
So,  Fastness  to  warning  ami  to  boiling  of  dyed  cotton   in 
.  t  with  white  cotton.     Two  tests  are  used.     (A)  The 
sample  is  plaited  with  an  equal  weight  oi  white  ootton 
and  treated  with  a  solution  of  2  gnus,  of  Marseilles  soap 
pec  litre  for  J  hour  at  40'  C.   in  a  40  volumes  hath,  then 
alternately  kneaded  with  the  fingers  and  returned  to  the 
hath   ten  times  anil   finally   rinsed   and   dried.     (I!)   The 
plait  is  boiled  for  i  hour  in  a  solution  of  5  grins,  of  Marseilles 
soap  and  3  gnus,   of  soda   ash   |kt  litre,  cooled  to  40°  C. 
during  J  hour,  and  then  worked  with  the  lingers  as  in  A. 
I.  (Test   A  :    shade  .only  a  little   lighter,  white   stained). 
:S  |>cr  vent.   Benzopurpurin    4B    (.'to;>).  dyed    at   the  boil 
with   20   grms.  of   Glauber's  stilt   per  litre,   evaporation 
being   compensated.     After    1    hour   a   further  20  grms. 
of  Glauber's  salt  per  litre  is  added  and  boiling  continued 
for  J  hour.     II.   (Test   A:    shade  unchanged,   white   lin- 
ed or  nearly  so).     5  percent.  Primuline  (tilli).  died  as 
under  I.,  then  diazotised  and  developed  with   0-naphthol, 
the  dyed   material   being   finally   soaped   at    35    C.    for  5 
minutes  with  a  solution  of  2  grms.  of  .Marseilles  Boap  per 
litre-.     III.  (Test  B:    shade  decidedly  lighter,  white  only 

itlystai 1).     2-5  per  cent*  Tndoin  Blue  BB  (I2ti)  on 

yarn  mordanted  with  6  per  cent,  of  tannin  and  3  per  cent  oi 

antimony  salt,  dyeing  with  5  per  cent,  of  acetic  acid,  first 

I  hour  cold,  then  raising  to  the  boil  during  i  hour  and 

boiling   }   hour.      IV.   (Test    B  :    shade   unchanged,   white 

onlj  ined).    12   per   cent.    Immedial  Indone  R 

13)    dyed    with    IS    times    the   dyestuff   weight  of 

sodium  sulphide  crystals.  3  ;rms.   of  soda  and  20  grms. 

-ilt  per  litre,  evaporation  being  compensated.     After 

!  hour  at  the  boil  a  further  20  grms.  of  salt   pel  litre  is 

land  boiling  continued  \  hour.      Alternative  standard  : 

. ■>   dyed    to    the   sun,     strength    in   a    hydrosulphite 

vat   containing   10  grms.   of  Indigo  (20   per  cent,    paste) 

litre,    givil  b  lips   with    10   minutes   oxidation 

reen.     V.  (Test  1!:   shade  unchanged,  white  unstained 

or  nearly  so).    Alizarin  Red  ("Old  Red").     2ft.  Fastness 

tsking  of  dyed  uool  plaited  with  white  wool  and  cotton. 

-   are    used.      A.    The    dyed    material    is    plaited 

with   equal    weights    of    washed    while    wool    and    boiled 

i  and  treated  for  J  hour  at  40    ('.  in  a  otl  volume 

itaining    111  grms.    of   .Marseilles   soap    (flee   from 

I  caustic  soda)  and  0-5   grin.    of  soda   ash   per   litre,   then 

I!   well  by   hand   five   times,   squeezed,   rins 
B.  The  plait  is  treated  in  the  above  solution  at 
moved,  allowed  to  cool  for  J  hour,  then  worked 
band  as  before.     Fastness   with   regard  to  whiti    wool. 
1  if  shade,  much  bleeding  into  the 

cent.  Orange     II     (145)     dyed 
I  hour  at  the  boil  with   10  per  cent,    of    Glauber's   sail 
per  cent,   of  sodium   bisulphate.     111.   (Test   A: 
shade  or  only  a  trace,  no  bleeding  into  the 
'hi'  ■  nt.  of  Patent  Blue  A  (545)  dyed  with  10  per 

salt   and  3  per  cent,    of  acetic  acid, 
from    40°  C.    to    the    boil    in    20    minutes    and 
;  lightly  for  1   hour,  the  hath  being  exhausted  by 

tit.  of  sulphuric  acid  after  J  hour 
•'  B  :   no  change  in  shade  or  only  a  trace,  nobl 
ito  white).  7  per  cent,  of  Palatine  Chrome  Black  6  B  (181 1 


dyad  witi  1(  I         ■  •  -  salt  and  '■'*  p  i  w  at 

a,  id.  raisins   from  BO  <     to  thi    boil  in  J  hour, 

boiling  I  boor,  exhausting  gradually  with  2  per  cent  of 
sulphuric  acid,  coolin  ■  2  G  pel  oent  oi 

potassium  bichromate  and  boiling  lightly  foi   10  minul 
Fastness  with  regard  to  whiti   cotton.     I.  (Teal   A  :    much 
bleeding  into  white).     2  per  oent  Chrysophenine  G  (31 

dyed    wilh     In    pel    i'  ill.    of    Glauber's  Salt,  raising    to  the 

boil  f i < on  40  C.  in  20  minutes,  boiling  for  I  hour  and 
exhausting  with  2  per  oent  oi  acetic  acid  after  boiling 
J  hour.  111.(1.-1  \:  no  bleeding  into  white)  2  peroent 
Patent  Blue  (545)  dyed  as  before.  V.  (Teel  B:  no  Weeding 
into  white),  3  per  oent. Palatine  Chrome  Black  ii  H  i  1*1 ) 
dyed   as    before.    3a.  /'».ii»w  to   water  of  dyed  cotton. 

The    dyed    material    is    plaited    with    white    Cotton,    silk 

and  wool  in  the  proportion  oi  two  parte  "f  dyed  material 
to  one  part  of  white,  Bteeped  for  I  hour  in  a  40  volume 
bath  of  distilled  water  at  aliout  20*  ('.  and  dried  at  the 
ordinary  temperature.  I.  (After  one  steeping  shade 
so  newtiat  lighte  .white  stained1.  2  pi  r  cent,  i  In  \  Bophenim 
Q (304) dyed* as  under  2a  1.  111.  i Alt'  ir  one  steeping  si 
unchanged  and  white  not  stained).  2  pel  oent.l  hi'  Minim- 
Yellow  C  (617)  dyed  as  the  foregoing.  V.  (Aftertiree 
steepings,  each  with  frcsli  water,  no  change  and  no  -1.  lining). 
s  percent  Immedial  Carbon  B  (720)  dyed  aa  under  2a  TV. 
36.  Fastness,  to  water  oj  dyed  wool  The  sample  is  treated 
for  12  hours  as  under  3a.  I.  (After  one  steeping  ah 
changed  or  lighter,  while  stained).  2  per  cent.  Azo  Yellow 
(141)  dyed  with  10  per  cent,  of  Glauber's  salt  and  10  )"  r 
cent  oi  sodium  bisulphate,  1  hour  at  the  boiL  111. 
(After  one  steeping  -hade  unchanged,  no  bleeding). 
2  per  cent.  Patent  Blue  A  (o4.">)  dyed  as  under  2fc.  V. 
(After  three  steepings,  each  with  fresh  water,  shade 
unchanged,  no  bleeding  or  onlj  a  trace).  7  per  cent. 
Palatine  Chrome  Black  615  (ltil)  dyed  as  under  26. 
4.  Fastness  to  nibbing.  A  piece  of  unfinished  white  cotton 
is  stretched  over  the  index  fingei  and  rubbed  backs 
and  forwards  over  the  dyed  material  ten  times  with  a 
stroke  10  cm.  long.  No  types  given.  5a.  Fa 
hot  ironing  of  dyed  cotton.  The  dyed  material  is  wrapp  d 
in  thin,  white,  unfinished  ootton  which  has  been  moisteni  d 
with  distilled  water  and  pressed  with  an  iron,  BO  hot  that 
a  woollen  thread  pressed  b\  it  begins  to  be  singed,  until 
the  damp  wrapper  has  become  quite  dry.  The  shade  of 
the  ironed  part  is  compared  with  the  neighbouring 
unironed  parts,  while  it  is  still  hot  I.  (Shade  much 
changed,  colour  bleeds  into  the  white  cotton).  1-5  pel 
cent  Methylene  Blue  B  (659)  dyed  after  the  usual  methi  d 
for  basic  dyestuffe  during  11  hours  in  20  parts  of  distilled 
water  with  2  per  cent,  of  acetic  acid  on  material  mordanted 
with  (I  per  cent,  of  tannin  and  3  per  cent,  of  antii ai 
salt.  III.  (Shade  somewhat  changed,  no  bleedi 
I    pei   cent   Benzopurpurin   4B  ed  as  undei   - 

V.  (No  change,  no  bleeding).  1  per  cent  Chloramine 
Yellow  ('  (617)  dyed  as  under  2a  1.     66.  Faslnest  to  hot 

|   dyed  wool     The  dyed  material  is  pn     i 
10  seconds  with  an  iron  BO  hot  that  it  just  fails  to  scon  h 
a    white   wool   thread.     1.    (Shade    greatl\    changed,    Un- 
original tone  returning   very  slowlj    or  incompletely  on 
oooling).  2  pn   cent  Fuchsm  S  (524)  dyed  with   10  per 

ai  Glaubi  i  -   salt   and    10  pel   c  nt   of  .—'Inn. 
sulphate,  l  hour  at  the  boil.     HI.  (Shade  rath-  i 
changed,  returning  quickly).  2  per  168) 

dyed  with  lo  pei  cent  oi  Glauber's  salt  and  L0  pel  cent. 
of   sodium    liisulph.il'  from    60    <-'•    to    the    boil 

in  20  mimi  oiling  1  hour.     V.  (No  changi      i 

cent.  Tartrazin.  I  as  I      6.   Fastness  to 

dyed    wool  and   cotton.     The   sample   is   plaited   witl 

white  wool,  steeped  ins  solution  of  ..  grms. 
of  Ma.s,  ill,-  soap  per  litre  at  the  ordinary  temperature, 
wrung  out,  kept  in  an  atmosphere  of  sulphur  dioxide  for 
12    hours,    rinsed    and    dried,     !"/■  '       Shade 

changed,  whit  d).  1  per  cent  Diamond  Fuchsin 

(5U  thylene  Blue  under  So.     111.  (Shade 

Ten  slightlj  changed,  no  staining).  I  per  cent  Columbia, 
Black  I    i  dyed  as  under  2a  1.   V.  (Ni   change). 

1  cer  cent  Diamini  Black  HH  (333)  developed  with 
-,  naphthol  as  for  Primuline  under  2a.  Dyed  wool  I. 
(Shade    somen  h    i'"    bleeding    into 

white  or  verj  little).  2  per  cent.  Diamine  Scarlet  B  (319) 
dved  as   under  26  I.     Ill      -  hange  in  shade,   no 


250 


Cl.  VI.— BLEACHING;  DYEING;  PRINTING;  FINISHING. 


[March  16,  1914. 


bleeding  or. only  a  trace).  2  per  cent.  Milling  RedG  (293) 
dyed  with  10  per  cent,  of  Glauber's  salt  and  2  per  cent,  of 
acetic  acid,  heating  from  30°  C.  to  the  boil  in  20 — 30 
minutes,  boiling  lightly  1  hour  and  exhausting  with 
3  per  cent,  of  acetic  acid  after  boiling  for  §  hour.  V.  (No 
change  in  shade,  no  bleeding  or  only  a  trace).  2  per  cent. 
Palatine  Scarlet  A  (81)  dyed  with  lOper  cent,  of  Glauber's 
salt  and  10  per  cent,  of  sodium  bisulphate,  rai-ing  from 
60°  C.  to  the  boil  in  20  minutes  and  boiling  1  hour.  To. 
Fastness  to  perspiration  of  dyed  cotton.  The  sample, 
plaited  with  an  equal  weight  of  white  cotton,  is  steeped 
for  10  minutes  at  80°  C.  in  a  solution  containing  5  c.c. 
of  neutral  ammonium  acetate  (7-5  Be.=30  per  cent.)  per 
litre  of  distilled  water  and  then  dried  without  rinsing. 
I.  (Shade  becomes  lighter,  white  cotton  strongly  stained). 
1  per  cent.  Chrysophenine  G  (304)  dyed  as  under  2a  I. 
III.  (Shade  unchanged,  white  stained).  1  per  cent.  Diamine 
Black  BH  (333)  dyed  as  I.  V.  (No  change,  white  not 
stained).  20  per  cent.  Indanthrene  Blue  RS  in  paste  (638). 
76.  Fastness  to  perspiration  of  dyed  wool.  The  dyeing  is 
spotted  with  a  10  per  cent,  salt  solution,  dried  at  the 
ordinary  temperature  and  brushed.  I.  (Great  change  in 
shade).  2  per  cent.  Amarant  (168)  dyed  as  under  56  III. 
III.  (Moderate  change  in  shade).  2  per  cent.  Wool  Green  S 
(566)  dyed  with  10  per  cent,  of  Glauber's  salt  and  10  per 
cent,  of  sodium  bisulphate  for  1  hour  at  the  boil.  V.  (No 
change),  2  per  cent,.  Brilliant  Crocein  3B  (227)  dyed  as 
under  I.  Alternative  test :  The  sample,  plaited  with 
white  wool  and  cotton  is  treated  with  ammonium  acetate 
as  for  cotton.  I.  (Shade  unchanged  or  very  slightly 
changed,  white  wool  and  cotton  stained).  2  per  cent. 
Azo  Yellow  (141)  dyed  as  under  36.  III.  (No  change  in 
shade,  cotton  not  stained,  wool  only  a  little).  2  per  cent. 
Amarant  (168)  dyed  as  under  56.  V.  (No  change,  no 
staining).  7  per  cent.  Palatine  Chrome  Blrck  6B  (181) 
dyed  as  under  26.  8.  Fastness  to  alkali  (and  to  street  mud 
and  dust).  The  sample  is  spotted  with  a  mixture  contain- 
ing lOgrms.  of  lime  and  lOgrms.  of  ammonia  (24  per  cent.) 
in  a  litre  of  water,  pressed,  allowed  to  dry  at  the  ordinary 
temperature  and  brushed.  Wool.  I.  (Strong  change 
in  shade).  2  per  cent.  Water  Blue  (539)  dyed  with  10 
per  cent,  sodium  bisulphate,  raising  from  60°  C.  to  the 
boil  in  20  minutes  and  boiling  f  hour.  III.  (Moderate 
change).  2  per  cent.  Amarant  (168)  dyed  as  under  56. 
V.  (No  change).  7  per  cent.  Palatine  Chrome  Black  6  B 
(181)  dyed  as  under  26.  Cotton.  I.  (Great  change). 
1-6  per  cent.  Malachite  Green  cone.  (495)  dyed  on  tannin- 
antimony  mordant  as  under  5a  I.  III.  (Moderate  change). 
1  per  cent.  Direct  Deep  Black  E  extra  (463)  dyed  as  under 
2a  I.  V.  (No  change).  8  per  cent.  Diamine  Black  BH 
(333)  dyed  as  under  2a  II.  9a.  Fastness  of  dyed  cotton 
to  cross-dyeing.  The  dyed  material,  plaited  with  an 
equal  weight  of  white  wool  and  of  white  cotton,  is  boiled 
in  a  40  volume  bath  with  10  per  cent,  of  sodium  bisulphate 
on  the  weight  of  the  material.  I.  (Shade  a  little  lighter, 
white  wool  stained).  2  per  cent.  Chloramine  Yellow  C 
(617)  dyed  as  under  2a  I.  III.  (Shade  not  affected  or 
only  slightly,  white  wool  only  slightly  stained).  3  per  cent. 
Primuline  developed  as  under  2a.  V.  (No  change,  no 
staining).  8  per  cent.  Immedial  Carbon  B  (720)  dyed  as 
under  2a  IV".  96.  Fastness  to  cross-dyeing  of  dyed  wool. 
The  dyed  material,  plaited  with  white  wool,  is  treated 
in  a  70  volume  bath  with  a  solution  containing  2-5  gnus. 
of  sodium  bisulphate  per  litre  for  l\  hour  at  90 — 92°  C. 
I.  (Shade  only  a  little  changed,  white  wool  stained).  2  per 
cent.  Chrome  Yellow  D  (177)  dyed  with  10  per  cent,  of 
Glauber's  salt  and  3  per  cent,  of  acetic  acid,  raising  from 
60°  C.  to  the  boil  in  \  hour,  exhausting  after  boiling 
:]  hour  with  2  per  cent,  of  sulphuric  acid,  cooling  to  70°  G, 
adding  1-25  per  cent,  of  potassium  bichromate  and 
boiling  lightly  for  \  hour.  III.  (Shade  unchanged,  white 
only  slightly  stained).  2  per  cent.  Diamine  Scarlet  B  (319) 
dyed  as  under  26  I.  V.  (Shade  unchanged,  white  not 
stained  or  only  slightly),  6  per  cent.  Alizarin  Black  WX 
extra  in  paste  (774)  dyed  with  10  per  cent,  of  Glauber's 
salt  and  5  per  cent,  of  acetic  acid,  raising  from  60°  C. 
to  the  boil  in  20  minutes,  boiling  J  hour,  then  exhausting 
with  5  per  cent,  of  acetic  acid,  boiling  a  further  20  minutes, 
cooling  to  70°  CL,  adding  2  per  cent,  of  potassium  bi- 
chromate, and  boiling  lightly  for  40  minutes.  10.  Fastness 
to  acid  of  dyed  cotton.     The  material  is  spotted  with  10  per 


cent,  sulphuric  acid  and  with  30  per  cent,  acetic  acid  and 
the  spots  compared  with  a  plain  water  spot.  I.  (Mineral 
acid  :  great  change  ;  organic  acid  :  little  change).  3  per 
cent.  Diamine  Scarlet  B  (319).  III.  (Mineral  acid  :  great 
change.  Organic  acid  :  unchanged).  0-5  per  cent.  Chry- 
sophenine G  (304).  V.  (No  change  with  either  acid). 
20  per  cent.  Indanthrene  Blue  RS  in  paste  (838).  11. 
Fastness  to  Icier  boiling  of  dyed  cotton.  The  sample  is 
tested  in  two  ways  :  A,  boiling  for  6  hours  along  with 
white  unbleached  cotton  in  a  circulating  kier  together 
with  7-5  per  cent,  of  soda  ash,  0-5  per  cent,  of  Marseilles 
soap  and  1  per  cent,  of  "  Ludigol "  ;  liquor  to  cloth  ratio, 
5:1.  B,  boiling  as  above  without  the  "  LudigoL"  I. 
(Test  A  :  completely  destroyed).  Congo  Red.  II.  (Test 
A :    almost  completely  destroyed).     Methylene  Blue  B. 

III.  (Test  A:    rather  changed  but  not  spoiled).  Indigo. 

IV.  (Test   A:    no   change).   Helindone   Orange  R   (913). 

V.  (Test    B:     no   change).    Turkey   Red  ("  Old   Red"). 
12.   Fastness  to  chlorine   of  dyed  cotton.     The   sample  is 
plaited   with   an   equal   weight   of   white   cotton,    wetted 
out  and  treated  for  1  hour  at  15°  C.  in  bleaching  powder 
solution   containing   1   grm.   active   chlorine   per  litre  (a 
5°  Be.,  sp.  gr.  1037,  liquor  diluted  1  :  20  and  checked  by 
titration)  or   in  a  sodium  hypochlorite  solution,  prepared 
from  bleaching  powder  and  sodium  carbonate,  containing 
1  grm.  active  chlorine  per  litre  and  not  more  than  0-3  grm. 
of  sodium  carbonate  per  litre.     The  sample  is  afterwards 
rinsed,  soured,  rinsed  and  dried.     I.  (Sodium  hypochlorite  : 
shade  lighter,  white   stained.     Bleaching    powder :    shade 
much  lighter,  white  stained).  1  per  cent.  Methylene  Blue  B 
(659)    dyed    as    under    5a.     II.    (Sodium    hypochlorite : 
shade   changed,   white  not   stained.     Bleaching   powder : 
shade   much   changed,   white   not  stained).   6   per  cent. 
Indanthrene  Olive  G  in  powder  (791)  dyed  i  hour  at  60°  C. 
in  a  20  volume  bath  of  distilled  water  made   up  with 
5  parts  of  caustic  soda  of  40  Be.  (sp.  gr.  1-383)  and  21  parts 
of   hydrosulphite   on   the   weight   of   the   dyestuff.     HI. 
(Sodium   hypochlorite  :    only  a  little  lighter,   white  not 
stained.     Bleaching  powder :    shade  much  lighter,  white 
not  stained).     Indigo  dyed  to  the  strength  of  3  per  cent. 
Diamine  Fast  Blue  FFB  dyed  as  under  2a  I.     IV.  (Sodium 
hypochlorite  :  no  change,  no  staining.     Bleaching  powder  : 
shade  distinctly  lighter,  white  not  stained).  10  per  cent. 
Hydron  Blue  G  20  percent,  paste  (748)  dyed  as  under  II., 
but  with  i  part  of  caustic  soda  of  40  Be.  (sp.  gr.  1383)  and 
£  part  of  hydrosulphite  on  the  weight  of  dyestuff.     V.  (No 
change  and  no  staining  with  either  sodium  hypochlorite  or 
bleaching    powder).     Turkey    Red    ("  Old    Red ").     13. 
Fastness  to  mercerising  of  dyed  cotton.     The  dyed  material 
is    stitched    into    bleached,    unfinished  cotton    cloth   and 
steeped  for   5    minutes  in   cold  caustic   soda   of  30  Be. 
(sp.  gr.   1263),  pressed,  rinsed,  soured,  rinsed  and  dried. 
I.  (Shade  the  least  changed,  white  cotton  somewhat  stained). 
4  per  cent.  Primuline  (616)  dyed  as  under  2n.     III.  (Shade 
unchanged,    white    only    very    slightly    stained).    1    per 
c^nt.   Chloramine  Yellow  C  (617)   dyed  as   under  2a  I. 
V.  (Shade  unchanged,  no  staining).  8  per  cent.  Immedial 
Carbon  B  (720)  dyed  as  under  2a  IV.     14.  Fastness  to 
bleaching  of  dyed  wool.     The  dyed  woollen  cloth  is  stitched 
with   white  wool,   cotton  and  silk  and  bleached  with  a 
solution  of  100  parts  of  distilled  water  and  20  parts  of 
hydrogen   peroxide   (10 — 12   vol.    per   cent.),   maintained 
slightly  alkaline  with  ammonia.     The  sample  is  entered 
at.  50°  C.  in  a  40 — 50  volume  bath,  which  is  allowed  to 
cool  gradually  during  12  hours.     I.  (No  change  in  shade, 
or  very  little,   but  silk,  wool  and  cotton  stained).  2  per 
cent,   Azo   Yellow  (141)   dyed  as  under  36.     II.   (Shade 
lighter,  little  bleeding).  2  per  cent.  Patent  Blue  A  (545) 
dyed  as  under  26.     III.  (Shade  lighter,  no  bleeding).  2  per 
cent.  Fast  Yellow  S  (137)  dyed  as  for  Azo  Yellow  under 
36.     IV.  (Shade  not  changed  or  only  slightly,  some  bleeding 
into   silk   and   cotton   but   none   into   wool).   2   per  cent. 

I  hrysophenine  G  (304)  dyed  as  under  26.  V.  (No  change 
in  shade  or  bleeding,  or  only  a  trace).  2  per  cent.  Sulfon- 
cyanin  GR  extra  (257)  dyed' with  20  per  cent,  of  Glauber's 
salt  and  5  per  cent,  of  ammonium  acetate,  raising  from 
40°  C.  in  1  hour  and  dyeing  at  80'— 90°  C.  for  }  hour.  15. 
Fastness  to  milling  of  dyed  wool.  Two  tests  :  A.  Neutral 
milling.  The  dyed  material,  plaited  with  equal  weight* 
of  wool  and  cotton,  is  treated  at  30°  C.  in  a  41 
volume  bath  of  20  grms.  of  Marseilles  soap  per  litre  oi 
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distilled  water.  The  simple  m  ftrel  milled  bj  bend,  then 
allowed  t»  stand  two  hours,  again  milled  and  finally 
washed  end  dried.  l>.  Alkaline  milling.  Same  treatment 
al  in  A  bu(  at  40°C.  and  with  the  addition  ol  B  guns. 
of  soda  ash  to  tho  soap  solution.  fastness  with  white 
wool,  I.  (Tee)  A  :  decided  change  in  shade,  strong 
bleeding  into  white).  -  per  cent  Aso  fellow  (ill)  dyed 
as  in  36.     II.  (Test  \:  little  change  in  shade,  little  bleeding). 

I  par  cent.  Ponceau  RE  (82)  dyed  as  f,.r  Orange  II  under 

16,     1 II.  (list  A  :  Nochang "only  a  trace,  no  bleeding). 

a  per  cent.  Sulfoncyanin  Black  2B  (266)  dyed  as  under 

II  l\.     IV.  (Toel   is  :    no  cluing •  only  ii  trace,  little 

bleeding).  -  i*'r  cent.  Chrome  Yellow  1)  (177)  dyed  as 
under  96.  V.  (Test  IS  :  No  change  or  only  a  trace,  no 
blooding)    7   per  cent.   Anthracene  Chrome  Black  P  extra 

dyed   as   under  2/<   V.     Fastness  with   while  cotton. 

1  (Strong  bleeding  into  white  cotton),  2  |ier  cent.  Diamine 

■let  K  (:si!>)  .Ived  as  under  26  I.     II.  (Little  bleeding). 

2  |ht  cent.  Ponceau  RR(S2)  dyed  as  for  Orange  II.  under 
26,  111.  (No  bleeding),  ti  per  cent.  Sulfoncyanin  Black 
2B  (266)  dyed  as  under  li  IV.  IV.  (Little  bleeding). 
.'•  per  cent.  Diamond  Black  F  (-77)  after-chromed  with 
J  .">  (ht  cent,  of  potassium  bichromate,  otherwise  dyed  as 
under  2'j  V.  V.  (N<  bleeding).  7  per  cent.  Diamond 
ISI.uk  PV  (1.")  dyed  as  under  2b  V.  Hi.  /'».<(»•*<  t" 
tmrbonising.  The  sample  is  steeped  in  .sulphuric  acid  of 
-"•  He.  (sp.  gr.  1037)  for  .1  hour,  squeezed  ,s,,  as  to  retain 
loo  per  cent,  of  moisture,  dried  at  80c  C.  for  1  hour, 
washed  for  J  hour  with  -mi  parts  of  distilled  water. 
■queexed,    neutralised    ill   i?t M >   parts   of  sodium    carbonate 

ntion  (2   )>or   1000),   washed  till  neutral  to  litmus  and 

dried.     1.   (Great   change   in  shade).  2   ]icr  cent.  Alizarin 

led  W  (780)  dyed, with  -  per  cent,  of  acetic  acid,  raising 

from  :iu   C    I"  the  boil  in  I   hour  and  boiling   14   hour, 

en     wool    previously    mordanted    with    3    per    cent,     of 

potassium  bichromate  and  21  per  cent,  of  sodium  bisulphate 

1)   hour  at   the   boil.     III.   (Little  change).   2   per  cent. 

Orange    IV    (139)   dyed   with   10   per  cent,   of  Glauber's 

and  10  per  cent,  of  sodium  bisulphate  1  hour  at  the 

boil.     V.  (No  change  or  only  a  trace).  2  per  cent.  Palatine 

'■t  A  (81)  <l\ed  with   10  per  cent,  of  (dauber's  salt 

and  10  per  cent,  of  sodium  bisulphate,  raising  from  60°  C. 

to  the  boil  in  20  minutes  and  boiling  1  hour.     17.  I'astness 

to  polling  of  dyed  wool.     Two  testa  :   A.  The  dyed  material, 

plaited  with  equal  weights  of  white   wool  and  cotton,  is 

treated  with  60  parts  of  distilled  water  at  90°  C,  washed 

and  dried.     B.  As  in  A  with  the  addition  of  1  gnn.  of 

Marseilles  soap  per  litre.     I.   (Test   A  :    shade  changed, 

white  wool  or  cotton  strongly  stained).  2  per  cent.  Patent 

Blue  A  (545)  dyed  as  under  26.     III.  (Test  A  :   No  change 

only  a  trace,  wool  and  cotton  somewhat  stained).  5  per 

■  .-lit.  Diamond  Black  F  (277)  dyed  as  under  15  IV.      V.  (Test 

15 :    no  change  or  only  a  trace,  no  bleeding).  7  per  cent. 

Alizarin    Black    \VX    extra,    dyed    as    under   26    V.     18. 

Fastness  to  decaiising  of  dyed  wool.     Two  tests:    A.  The 

ma'  iind  on  a  decatising  cylinder  and  steamed 

in   a   closed  apparatus  for  5  minutes  at  a  pressure  of    1 

.ospherc.     B.  The  same  but  at  2-5  atmospheres  pressure 

for  10  minutes.     I.  (Test  A  :   rather  great  change  in  shade). 

2  per  cent.  Sulfoncyanin  GR  extra  (257)  dyed  as  under 

It  V.     III.  (Test  A  :    no  change).  2  per  cent.  Crocein  AZ 

(225)  dyed  as  Brilliant  -Crocein  3B   under  76.     V.   (Test 

B;    no  change).  0   per  cent.   Naphthol  Black  6B  (209) 

1  with  10  ]x-r  cent,  of  sodium  bisulphate,  raising  from 

0   C   to  the  boil  in  J   hour  and  boiling  lightly  1  hour. 

to  sea  water  of  dyed  wool.     The  dyed  material, 

plaited  with  an  equal  weight  of  white  wool,  is  treated  for 

24   hours   with   40   parts   of   a   cold   solution   containing 

_rms.  of  salt  and  6  grms.  of  calcium  chloride  per  litre 

and  dried  without  rinsing.     I.  (Shade  only  slightly  changed, 

white  wool  strongly  stained).  2  ]>er  cent.  Chrysoin  (143) 

■>d  as  under  lib   I.      III.    (Shade   not   changed   or  only 

y  slightly,   white   somewhat   strongly   stained).   2   per 

&  (Hanoi  extra  (.540)  dyed  as  under  26  III.     V.  (No 

*nge,  no  staining).  6  per  cent.  Sulfoncyanin  Black  (265) 

dyed  as  under  14  V. — J.  B. 

'orption  in  solutions.     II.     G.  von  Gcorgievics.     Kol- 
loid-Zeits..   1914,  14,   G9— 74." 
j  The  author  has  shown  previously  (this  J.,  1912.  68)  that 
in  the  absorption  of  acids  by  wool  there  is  first  solution 


of  the  mid  by  the  wool,  followed  by  adsorption.  In 
Boedeoker's  distribution  formula  :_  K  if  *    1. 

C  tir.r. 
the   process   is  one  of  solution,   and   in  cases  of  solution 

plus  adsorption,  the  value  of  x  is  greater  than  I  and 
increases  with   the  amount   of  adsorption.    Tie-   values 

of  x  for  the  absorption  <>f  thirteen  different  aoids  by  wool 

are  tabulated.    They  follow  the  same  order  as  the  relative 

" strengths "  of  the  acids,  and  the  author  draws  the 
conclusion  that  the  adsorption  as  distinct  from  the  solution 
of  the  acids  is  due  to  the  chemical  affinity  of  the  aoids  for 
wool  substance.  Evidence  is  cited  in  favour  of  the  view 
that  this  hypothesis  of  adsorption  is  of  general  application. 

—A.  S. 


Wool  ,'    The  action  of  formaldehyde  on ,  and  a  note  on 

the  constitution  of  wool.  A.  Kami.  Parbei  X,  it.,  1914, 
25,  73—75. 
When  treated  with  formaldehyde  solution  of  about  4  per 
cent,  concentration  wool  becomes  resistant  to  the  action 
of  alkali  and  at  the  same  time  loses  its  affinity  for  ilv 
stuffs.  The  author  has  found  that  by  the  use  of  very 
weak  formaldehyde  (solutions  containing  0-25  or  as  low 
as  010  per  cent,  of  commercial  formaldehyde)  the  wool  can 
be  protected  against  tie-  tendering  action  of  alkali  without 
loss  of  affinity  for  dyestuffs.  The  reaction  between  wool 
and  formaldehyde  takes  place  with  great  ease  in  slightly 
alkaline  solution  and  much  less  advantageously  in  acid 
or  neutral  solution.  Wool  thus  treated  can  be  dyed  with 
sulphide  dyestuiTs,  it  shrinks  less  on  steaming  and  it  can 
be  scoured  with  caustic  alkali,  using  very  little  soap. 
The  treated  wool  reacts  with  nitrous  acid  just  like  un- 
treated wool.  This  shows  that  wool  does  not  contain 
an  amino  group,  for  such  a  group  would  have  been  rendered 
inactive  by  the  formaldehyde.  It  is  concluded  that  wool 
contains  the  imino  group,  and  the  product  of  reaction 
with  nitrous  acid  is  a  mtrosamine.  Wool  treated  with 
nitrous  acid  retains  its  power  of  reacting  with  formaldehyde 
so  that  the  condensation  must  be  of  the  aldol  type  and 
takes  place  with  the  carboxyl  groups  of  the  wool.  These 
facts  support  the  view  that  wool  contains  imino  and 
carboxyl  groups  and  not  amino  and  ketonic  groups. 

-^J.  B. 


Patents. 

[Scouring]  Textile  piece  goods,  warp  yarns  and  the  like  ; 

Machines  for  treating with   liquids.      J.   S.   Ainley, 

Hudderslield.  Eng.  Pat.  6970,  March  22,  1913. 
Is  a  machine  of  the  usual  type  for  scouring  warps  or 
fabrics  in  rope  form,  the  sloping  side  on  which  the  materiel 
falls  from  the  taking-off  roller  is  provided  with  an  endless 
apron  between  which  and  another  endless  apron  the 
fabric  is  grouped  in  folds,  in  which  form  emerging  from 
beneath  tile  upper  apron  it  comes  under  a  "  posting 
■  squeezing  plate.  The  two  aprons  and  the  squeezing  plate 
are  all  driven  intermittently.  —J.  IS. 

i    Ozone:     Treating   [bleaching]  fibrous   material*   with -- 

E.  Gminder.  Reutlingen,  Germany.     Eng.  Pat.  .  ■ 
Dec.  12.  1913.     Under  Int.  Conv.,  Dec.  14.  1912. 
The  foods,  more  especially  laundry  goods,  are  treated  in 
a  hydro-extractor  with  a  spray  produced  by  atoi. 
water  with  ozonised  air.— J.  B. 

Fast  shades  cm    >    ,  ■     Production  of and 

dyestuffs    th.refor.     H.     Levinstein,    J.    1  addiley    and 
Levinstein,  Ltd..  Manchester.     Eng.  Pat.  143o,  Jan.  1,, 

1913. 
The  new  dyestuffs  are  produced  by  combining  the  tetrazo- 
compound 'of  a  diamine  with  2  mols.  of  middle  comrxe 
capable  of  undergoing  re-diazotisation  after  eoupbng,  at 
least  one  of  which  is  an  extra-nuclear  amino-denvative  ot 
an  aminonaphtholsulphonic  acid  :  tetraz  tismg  the  inter- 
mediate product  thus  obtained  and  combining  with  2  mols. 
ofresoreinoL     The  dyestuffs  bv  after-treatment  on  the  fibre 
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(March  lfi,  1014. 


with  formaldehyde  become  fast  to  washing.  Shades 
ranging  from  orange  to  purple  and  dark  green  are  pro- 
duced ;  for  instance,  tetrazotised  m-azoxvtoluidine 
combined  with  1  mol.  of  »i-aminobcnzoyl-2-amino-5- 
naphthol-7-sulphonic  acid  and  1  raol.  of  2-amino-5- 
naphthol-7-sulphonic  acid,  tetrazotised  and  combined  with 
-  mols.  of  resoreinol  gives  an  orange  colour. — J.  B. 


1'i/eing    textile   fibres;     Machines   for .     J.    Fitton, 

Wakefield.     Eng.    Pat.    13,210,   June    7,    1913. 

The  dye-vat  is  provided  with  an  inner  concentric  vessel, 
the  vertical  sides  of  which  are  perforated.  Inside  this 
again  is  a  movable  vessel  which  also  has  its  vertical  sides 
perforated.  The  material  is  packed  in  the  space  between 
these  two  perforated  walls  and  the  dye-liquor  is  circulated 
horizontally  through  the  material  from  the  inside  of  the 
innermost  vessel  by  means  of  a  pump.— J.  B. 

Dyeing  pelts,  Jiairs,  feathers,  etc.  ;  Process  for .     Act.-   | 

Ges.   fur  Anilin-Fabr.,   Berlin.     Eng.   Pat.   61,  Jan.    1, 
1914.     Under  Int.  Conv.,  June  14,  1913. 

A  clear  greenish  yellow  shade  is  produced  by  treating 
the  material,  mordanted  or  not,  with  a  solution  of  2- 
hvdroxy-3-methoxybenzaldehydc  (a  by-product  in  the 
manufacture  of  vanillin). — J.  B. 

Dry-dyeing  of  furs   or  fur  goods  ;    Process  for   the . 

O.  Lange.     Ger.  Pat.  266,515,  Feb.  2,  1913. 

C'oMPOr>"DS  obtained  by  heating  oxidisable  organic  bases, 
such  as  p-phenylenediamine,  with  olein,  are  dissolved  in 
the  baths,  in  which  carbon  tetrachloride,  petroleum  spirit, 
etc.,  is  used  as  solvent. — T.  F.  B. 

Dyeing  [and  impregnating]  materials  which  arc  difficult  to 

dye  completely  ;  Process  for .     J.  Weller.     Ger.  Pat. 

266,708,  Jan.  24,  1913. 

Hard  substances,  such  as  wood,  stone,  horn,  etc.,  or 
densely  packed  textiles,  such  as  cops,  are  treated  with  an 
easily  volatile  substance,  such  as  ether,  carbon  tetra- 
chloride, or  petroleum  spirit,  and  then  immersed  in  hot 
dyestuff  solutions.  The  preliminary  treatment  may  also 
be  applied  before  impregnating  wood,  horn,  or  stone  with 
substances  other  than  dyestuffs. — T.  F.  B. 

Aniline  Black;    Process  for  producing .      A.  Ehren- 

zweig.     Ger.  Pat.  267,628,  Jan.  13,  1912. 

jj-Phenylenediamine  or  its  homologues,  afcopper  salt, 
a  chlorate,  aluminium  acetate,  and  lactic  acid  arc  used  in 
the  production  of  Aniline  Black.  The  fibres  are  dried  at 
temperatures  up  to  100°  C  The  following  proportions  are 
given  : — For  100  litres  of  dyebath  are  added  (a)  4000 
grms.  of  aniline  oil,  5200  grms.  of  30  per  cent,  hydrochloric 
acid,  and  2600  grms.  of  50  per  cent,  lactic  acid,  (/.)  320 
grms.  of  powdered  alumina  and  1120  grms.  of  acetic  acid 
of  8-5°  B.  (sp.  gr.  1-064),  (c)  350  grms.  of  p-phenylene- 
diamine,  700  grms.  of  sodium  chlorate  and  840  grms.  of 
copper  sulphate. — T.  F.  B. 

Dyeings  on  vegetable  and  animal  fibres  ;    Process  for  pro- 
ducing   fast .     Chem.     Fabr.     Griesheim-Elektron. 

Ger.  Pat.  268,779,  June  22,  1911. 

A  diazoamino  compound  of  the  anthraquinone  series  is 
converted  into  its  leuco  compound  by  treatment  with  an 
alkaline  reducing  agent,  this  is  applied  to  unmordanted 
animal  or  vegetable  fibre,  and  the  dyestuff  is  developed 
by  oxidation.— T.  F.  B. 

Discharges   on    indigo   or   similar   dischargeable   dyestuffs  ; 

Process  for  producing  white  or  coloured .     C.  Sunder. 

and  Moritz  Ribbert  A.-G.     Ger.  Pat.  267,408,  Feb.   1. 
1913. 

The  dyed  goods  are  printed  with  a  paste  containing  glucose, 
zinc  oxide,  and  stannous  oxide,  or  a  tin  salt,  with  or  without 
an  undisehargeable  vat  dyestuff ;  after  drying,  the  goods 
are  passed  through  a  boiline  bath  of  caustic  soda  or  potash 
of  20°  B.  (sp.  gr.  1-162).  washed  and  dried.— T.  F.  B. 


VII.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphur  in  pyrites  ;    Xcw  method  for  the  determination  of 
.     E.  Martin.     Mouit.  Scient.,  1914,  4,  86. 

Details  arc  given  of  certain  precautions  necessary  in  the 
volumetric  method  described  recently  (this  J.,  1913,  1065)  : 
to  ensure  complete  precipitation  of  the  barium  carbonate 
it  is  essential  to  have  present  a  considerable  excess  of 
sodium  carbonate  and  to  use  only  sufficient  carbon  dioxide 
just  to  discharge  the  pink  colour  of  the  phenolphthalein. 

A.  S. 


Ammonia  soda  process  ;    Another  form  of  the .     P.  P. 

Fedotieff   and   J.    Koltunoff.     Z.    anorg.    Chem.,    1914, 
85,  247—260. 

In  view  of  the  advantages  of  carrying  out  the  ammonia 
soda  reaction  with  sodium  nitrate  as  raw  material  (see 
Colson,  this  J.,  1910,  190),  the  authors  made  a  complete 
study  of  the  reaction  on  the  same  lines  as  that  of  the  am- 
monia soda  reaction  proper  (this  J.,  1904,  865).  Working 
in  the  same  way  as  with  sodium  chloride  (i.e.,  by  passing 
carbon  dioxide  into  an  ammoniacal  solution  of  the  nitrate) 
the  results  are  similar  to  those  obtained  in  the  ordinary 
process.  The  mother  liquor  may  be  treated  with  lime  and  a 
residue  of  calcium  and  sodium  nitrates  obtained,  valuable 
for  manurial  purposes  ;  or  the  liquor  may  be  evaporated 
till  all  the  dissolved  sodium  bicarbonate  has  reacted  with 
ammonium  nitrate,  giving  off  carbon  dioxide  and  ammonia, 
then  further  evaporated  to  about  half  the  volume,  when 
about  half  of  the  ammonium  nitrate  will  crystallise  out. 
On  adding  sodium  nitrate,  ammonia  and  water  in  quanti- 
ties sufficient  to  bring  the  solution  back  to  its  original 
composition,  and  carbonating.  all  the  newly  added  sodium 
nitrate  will  be  converted  into  bicarbonate  and  87  per 
cent,  of  the  ammonia  into  ammonium  nitrate,  while  the 
remaining  12  per  cent,  of  ammonia  can  be  recovered  on 
evaporation. — W.  H.  P. 


Calcium    hydroxide.     T.    Seliwanow.     Z.     anorg.    Chem., 
1914,  85,  329—352. 

Amorphous  calcium  hydroxide  usually  yields  more 
water  than  corresponds  with  the  formula  Ca(OH)2,  but  it 
reaches  this  composition  on  drying  at  110°  C,  or  in*a 
desiccator  at  ordinary  temperatures.  The  excess  water  is 
greater  in  specimens  of  the  hydroxide  obtained  by  precipi- 
tation of  calcium  chloride  with  sodium  hydroxide,  than  in 
specimens  obtained  by  slaking  the  oxide,  although  the 
latter  on  being  kept  under  water  for  a  long  time  approach 
the  former  in  moisture  content.  The  precipitated  hydroxide 
absorbs  water  vapour  more  readily  than  the  slaked  hydrox- 
ide, the  absorption  being  similar  to  that  for  other  colloidal 
substances,  with  no  definite  hydrate  formation.  A  crystal- 
line hydroxide  can  be  obtained  from  supersaturated 
solutions  by  evaporation  at  28s' — 30°  C.  under  reduced 
pressure.  It  has  the  formula  C'a(OH)2  and  is  less  soluble 
than  the  amorphous  product.  Supersaturated  solutions 
which  readily  deposit  crystalline  hydroxide  en  warming, 
are  indifferent  to  the  solid  hydroxide  and  do  not  deposit 
their  excess  at  ordinary  temperatures.  The  <  ryo- 
hydrate  obtained  by  freezing  lime  water  is  a  mixture  "t  io 
with  2Ca(OH).,,H20.  The  latter  is  less  soluble  than,  and 
has  a  characteristic  crystalline  form  quite  different  from, 
that  of  the  hyd:  oxide  ;  it  is  unstable,  readily  passing  into 
the  amorphous  hydroxide.  The  author  concludes  that 
the  amorphous  hydroxide  is  a  polymeride  of  Ca(OH)ji 
containing  not  less  than  four  atoms  of  calcium  in  its 
molecule.  The  crystalline  product  is  probably  not  UBS 
\  complicated,  and  this  view  is  supported  by  its  polymorph- 
ism.—W.  H.  P. 

Sulphates;     Physico-chemical    determination    of .     A. 

Kling   and   A.    Lassieur.      Comptes   rend.,    1914,   158, 

487—489. 
The  criticisms  advanced  by  Bruno  and  d'Auzay  (this  J-. 
1912,  506   and   742)   against   Dutoit's   method   of    deter- 
mining sulphates  (this  J.,  1908,  871  and  912)  arc  endorsed 
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I.-  authors,  who  used  bariui  '.mi. 

low  r,  ~n  1<  s  obtained  are  attributed  to  the  removal 

iluble  sulphate  bj  the  earlier  portions  o!  the  barium 

tulphate  precipitate.     This  removal  i-  most   pn 

in    the    more    oonoentrated    solutions    n t    low    tempera 

and    in    tli"    proeeuce    of    alcohol     It    is    more 

marked    with    potassium   and   rubidium   sulphates   than 

with  those   of    the  other  a lU.-ili    metals.      It   only  <■■ 

when  the  barium  sulphate  i-  precipitated  in  stfu  .' 
a  potassium  sulphate  solution  sul  ill  in  concentra- 

tion on  being  left  in  contact  with  previously  precipitated 
barium  sulphate.  In  alkaline  solutions  the  alkali  is 
absorbed  and  the  sulphate  left  in  solution,  and  a  precipitate 
absorbed  sulphate  may  have  this  partially 
djaplaoed  "ii  treatment  with  alkali.  The  actual  extent 
of  the  absorption  is  a  function  of  the  rate  at  whir  i  the 
precipitant  is  added. — W.  11.  I'. 

Double    chromata  :      Some  M.      liarre.      Comptcs 

rend.,  1914,  158,  496—497. 

n  m  potassium  chromate,  t  'at  i  0,.K,l'rU.  and  its  di- 
hydrate,  CaCrl  >,.K  _.i  r<  (<(2H,0  can  be  obtained  by  treating 
calcium  chromate  with  potassium  chromate  solution.  The 
transition  temperature  from  hydrate  to  anhydrous  .-alt 
is  about  45°  C.  The  salts  arc  both  decomposed  by  water 
and  the  concentrations  in  potassium  chromate  and  cal- 
cium chromate  of  the  solutions  with  which  they  an  in 
equilibrium  at  various  temperatures  are  given.  Potassium 
chromate  forms  double  salts  with  barium,  strontium  and 
i  ohromates  of  the  general  formula,  MCrO,.K,CrO,. 
These  also  are  decomposed  by  water  and  theconccntrat  Ions 
of  potassium  chromate  in  the  equilibrium  solution-  at 
various  temperatures  are  tabulated.  The  double  lead 
salt  unlike  the  others  undergoes  less  decomposition  at 
high  than  at  low  temperatures. — W.  H.  P. 

ties  of  potassium  and  sodium.  Hair  preparation   and 

mnetal  properties  ;   New  crystalline .     G.  W.  Bfocey. 

J.  Amer.  (hem.  Soc,  1914,  36,  215—230. 

The   new    silicates   were   prepared  by   the   hydrothenual 

method,   the  reacting  sub 
•s    being     heated     in 

presence     of     water     in    a 

closed  bomb  at  a  high  tem- 

perature     and     consequent 

high   pressure.     The   bomb 
made    of    tool    steel. 

consisted     of     a    cylinder. 

E.  3  ins.   diam.   and   8  ins. 
n  which  was  bored  a 

hole  of  H  in.  diam.  enlarged 

at    the    top   to  receive   the 

plug.  H,  which  was  screwed 

down   hard  by  means  of  a 

wrench^    between   the  plug 

and  the  plunger  was  a  steel 

washer  to    ensure  that  the 

latter  did  not    rotate    when 

the      plug       was      screwed 

down.     The    1  in.     rod,    <  . 

of      the      plunger      passed 

through     the    washer    and 

the  plug  with  a  clearance  of 

about   _',  in.     The  plunger 

ttttd  tightly  into  the  honib 

)ust    above   and    below    the 

shoulder     and      the      joint 
ded  bv  a  flat  copper 

washer.    1).  \fc    i„.     thick. 

which  was  softened  by  an- 
nealing in  a  flame  j  ust  before 

use.     A  bomb  of  this  type  was  used  in  200  experiments 

without  a  leak  being  observed     It  was  heated  in  an  eleotric 

furnace,    aud    the    temperature    measured    bv   a    thermo- 
element inserted  in  the  hole.  F.  J  in.  diam.     The  reactinj 

substances,    usually    water   and    finely    powdered   glasses 

(made  Irr"»  quartz  and  alkali  carbonate),  were  placed  in  the 
:old  crucible.  G.    Thp  products  obtained  varied  according  to 

the  temperature,  composition  of  the  original  glass  (ratio  of 


alkali  oxkli  ition  of  the  . 

KIIm  o   , 

I    in    the    form 

HjSijO  •  were 

lily  attacked  bj    water,  .\i-i.n.   loss  readily,  wlul.-t 

KHSi  j  I,  u.i  ■  ii"!  appreciably  t. 

in  contact  with  watei  foi 

of  hydrous  glassi  i  representing  so] 

cooled    solutions    unsaturated    under    the    experimental 
condition-.      They  wen-  quite  h  '  lining  up 

to  26  per  cent,  of  water.     When  heated  in  the  ai 

water,   and   swelled    up   to  'ten    with 

extremely  thin  vesicular  walla,     In   most   oi  the  experi- 
ment- the  bomb  aftei  being  heated  w  is  plunged  into 
mter  :   when  the  eruoible  was  supported  in  the  upper  ; 

of  the  bond',  so  that  on  i Iin_r.  the  vapour  space,  below 

the  orncible,  «  rapidly  than  the  reaction- 

mixture,  the  resulting  rapid  diminution  ol  pressure  oat 
the  water  in  the   mixture   to  luddenly  and   a 

nearly  anhydrous,  liuht.  porous  pumice-like  product   p  i- 
obtained. — A.  S 


Persilicates ;     Th 

t'hem.-Zeit..  1914,  38,  221 


E.   Jordis. 


122. 


\\'hi:\  a  solution  of  an  alkali  silicate  i-  electrolysed,  a 
portion  of  the  oxygen  sel  free  at  the  anode  is  absorbed  ; 
the  same  takes  place  in  the  case  of  sulphuric  acid  solutions 
of  silicates  where  the  dilution  is  such  as  to  prohibit  tie- 
formation  of  persulphate-.  These  facts  afford  some 
support  for  the  assumption  that  perailicatee  are  capabl 
existing  (see  also  this  J.,  1014.  !!><»).  Solutions  of  alkali 
silicates  absorb  oxygen  when  exposed  to  the  air  for  about 
12  months;  on  acidifying  such  solutions  with  hydro- 
chloric acid,  chlorine  is  evolved  together  with  iarge 
quantities  of  carbon  dioxide. — W.  P.  S. 


Molybdenum  :  Pr>  juration  of  a  meta  phosphate  of  tenalent 

.     A.    Colani.     Comptcs   rend.,    1914,    158,    499— 

601. 
Molvbdic  acid  can  be  reduce  J  in  the  presence  of  phosphoric 
acid  at  a  high  temperature  by  a  variety  of  methods  with 
the  formation  of  a  yellowish  crystalline  substance  of  the 
formula,  Mo(P03)j.  The  most  convenient  reducing  agent 
is  molybdenum  sulphide,  and  the  reaction  is  carried  out 
in  a  gold  Rose  crucible  in  a  current  of  carbon  dioxide.  The 
phosphate  has  the  sp.  gr.  3-28  at  0"  C.  and  remains  un- 
altered in  dry  air.  It  only  oxidises  slightly  on  being 
heated  and  is  practically  unaffected  by  mineral  acids  at 
100^  C.  It  is  slowly  attacked  by  boiling  sulphuric  acid 
or  cold  aqua  regia,  and  it  dissolves  completely  in  a  sealed 
tube  at  200;  C.  in  a  slightly  acid  solution  of  bichromate  or 
iodic  acid.  Heated  with  water  alone  in  the  absence  of  au- 
to 250' — 300"  ( .'..  it  L'ives  phosphoric  acid  and  a  small 
quantity  of  hydrogen.  —  W.  H.  I*. 

Oxides  of  cobalt.     H.  T.   Kaunas.     .T.   Ind.   Eng.  Chem., 
1914,  6,  115—116. 

Make  oxides  of  cobalt  have  been  described  in  the  literature, 
but  the  existence  of  several  of  them  is  doubtful  and  only 
the  three  oxide.-.  Co,04,  <".,<>.  and  CoO,  are  of  spe 
concern  to  the  manufacturer  of  commercial  cobalt  oxide. 
When  cobalt  hydroxide  produced  by  precipitatin_ 
chloride  or  sulphate  solution  with  bleaching  powder,  is 
calcined  at  105°C,  i  chocolate  brown  powder.  Co.Oj.H_n. 
is   produced,   which  on  heating  at  a  higher  temperature 

(3g.V •im    i  •..     preferably    about    ToO*  C.)    is    converted 

into  a  black  oxide  consisting,  like  the  commercial  black 
oxide,  of  (oil,,  mixed  with  a  small  proportion  of  Co,0T. 
\i, ,,..,.  910   C.  the  black  oxide  0  and  ch.-  i 

gradually  into  the  iiray  monoxide.  CoO,  which  can  be 
reduced' to  metal  by  carbon  monoxide  above  450*  C.  or 
bv  hydrogen  above  250  I  .  The  monoxid 
a  vellow-green  modification,  which  can  be  obtained  by 
heating  00,0,  with  2—3  per  cent,  of  carbon  at  about 
QUO^  C      The  monox  - -1  to  <<>_,<>,.  or  l'o,0,  plm 

Co  O7,  when  heated  in  air  at  386  —910  C.  The  oxides 
mentioned  are  all  non-magnetic—  A.  8. 
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Lead  chloride  and  potassium  chloride  in  aqueous  solution; 

Equilibrium  between .    Demassieux.    C'omptes  rend., 

1914,   158,    183—184. 

Isothermals  at  14°,  50°  and  100°  C.  are  represented 
graphically.  The  three  curves  are  of  the  same  general 
form,  and  show  branches  corresponding  to  the  existence 
of  two  double  salts,  2PbCL,KCl  and  PbCl„KCLJH,0. 

-J.  H.  L. 


Sulphur  dioxide  ui'h  ammonia  ;  Products  of  the  reaction  of 

.     M.  Ogawaand  S.  Aoyama.    Science  Rep.    Tohoku 

Imp.  Univ.,  Ser.  I.,  1913,  II,  121—129. 

With  ammonia  in  excess,  and  in  ethereal  solution  at  the 
temperature  of  a  mixture  of  ice  and  salt,  under  the  con- 
ditions given  by  Divers  and  Ogawa  (this  J.,  1900,  245) 
sulphur  and  ammonia  give  the  white  ammonium  amino- 
sulphite,  NH2S02NH4  ;  with  sulphur  dioxide  in  excess, 
the  pale-yellow  aminosulphurous  acid,  NH2S02H,  is 
formed.  At  ordinary  temperatures,  if  the  excess  of 
ammonia  is  removed,  the  ammonium  salt  decomposes  to 
a  red  mass  containing  sulphite,  sulphate,  trithionate,  and 
sulphamide  ;  the  acid  decomposes  on  slight  warming  to 
a  similar  mass.  The  red  substance  is  not  a  compound  of 
the  formula  N4H12S5O,0,  as  supposed  by  Divers  and 
Ogawa,  but  is  principally  ammonium  trithionate.  Ephraim 
and  Piotrowiski  (this  J.,  1911,  358)  have  denied  that  the 
red  substance  is  a  decomrosition- product,  on  the  ground 
that  they  obtained  it  directly  at  — 38°  C.  ;  but  this  was 
because  the  reacting  gases  were  imperfectly  controlled, 
and  the  heat  of  the  reaction  dissipated  with  insufficient 
rapidity. — O.  E.  M. 


Colloidal    solutions;     Preparation    of by    mechanical 

subdivision.  G.  Wegelin.  Kolloid-Zeits.,  1914,  14, 
65—69. 
The  author  has  succeeded  in  converting  a  number  of 
substances  into  the  colloidal  condition  by  more  or  less 
prolonged  grinding  in  an  agate  mortar,  preferably  with 
addition  of  a  little  water.  Colloidal  solutions  of  va  nadium 
pentoxide  and  trioxide,  silicon,  antimony,  and  tungstic, 
titanic  and  molybdic  acids  were  prepared  in  this  way,  but 
negative  results  were  obtained  with  the  ductile  metals, 
copper  and  bismuth,  and  with  selenium,  tellurium,  graphite, 
sulphur,  violet  chromium  chloride,  calcium  fluoride, 
oxides  of  copper,  iron,  cobalt,  and  zinc,  and  lead  dioxide. 
The  properties  of  the  vanadium  pentoxide  and  trioxide 
sols  are  described  in  detail.  A  colloidal  solution  of  vana- 
dium pentoxide  in  alcohol  was  prepared  in  a  similar 
manner,  but  negative  results  were  obtained  with  petroleum 
coagulation.  Starch  after  being  ground  in  an  agate  mortar 
benzine  and  addition  of  the  latter  to  the  alcohosol  caused 
swelled  immediately  when  treated  with  cold  water,  and 
on  further  grinding,  a  solution  was  obtained  which  could 
be  filtered  clear  and  gave  an  intense  blue  colour  with 
iodine. — A.  S. 


Iodine;      Solubility    of in    sodium    iodide    solution. 

H.  W.  Gill.     J.  Chem.,  Met.  and  Min.  Soc.,  S.  Africa,  ! 
1913,  14,  290—292. 

By  substituting  sodium  iodide  for  the  potassium  6alt  in  ! 
iodometric  analysis,  the  iodine  can  be  recovered  from  waste  i 
solutions  (this  J.,  1913,  961).  The  solubility  of  iodine  in 
sodium  iodide  was  found  to  be  directly  proportional  to 
the  concentration  of  the  iodide  ;  each  1  per  cent,  of  iodide 
brings  about  the  solution  of  1  per  cent,  of  iodine,  from 
which  it  would  seem  that  a  compound  NaI2,2H20  exists 
in  solution. — W.  R.  S. 


Kaolin;    Catalytic  effect  of on  the  union  of  hydrogen 

and  oxygen.     J.    Joannis.     C'omptes   rend.,    1914,    158, 
501—504. 

The  presence  of  kaolin  favours  the  combination  of  hydrogen 
and  oxygen  at  temperatures  from  230°  C.  upwards,  ».«• 
considerably   below   the   temperature   (above  350°  C)   at 


which  is  can  be  observed  in  absence  of  kaolin.  The 
amount  of  water  formed  appears  to  be  proportional  to 
the  time  of  contact  between  the  gases  and  the  cataLst. 
The  activity  of  the  kaolin  depends  greatly  upon  the  tem- 
perature at  which  it  has  previously  been  heated,  and  the 
extent  to  which  it  has  lost  its  water  of  constitution.  The 
lower  the  water  content  the  smaller  is  the  activity. 

— W.  H.  P. 


Oxygen  and  nitrogen  ;  The  Plumboxan  process  for  the  decom- 
position   of    atmospheric    air    into .     G.    Kassner. 

Arch.  Pharm.,  1913,  251,  596—609.     (See  also  this  J., 
1911,  621.) 

Steam  is  passed  over  a  mixture  of  an  alkali  metaplumbate 
and  an  alkali  manganate  (Plumboxan),  at  a  temperature 
of  400° — 500°  G,  when  oxygen  is  evolved.  The  mixture 
can  be  regenerated  by  passing  dry  air  over  it  at  the  same 
temperature.  Under  suitable  conditions  the  absorption 
of  ox3Tgen  is  complete  and  pure  nitrogen  is  obtained.  The 
mechanism  of  the  reaction  is  discussed  in  detail  and 
evidence  brought  forward  in  support  of  the  view  that  the 
evolution  of  oxygen  is  due  to  the  alternate  formation  and 
decomposition  of  a  perplumbate.  Using  1  kilo  of  Plum- 
boxan, a  litre  of  oxygen  can  be  obtained  in  5  minutes  by 
treatment  with  steam  at  400°  C,  whilst  at  temperatures  of 
450° — 500°  C,  the  rate  of  production  is  doubled  or  trebled. 

— F.  Shdk. 


Active  nitrogen.     E.  Tiede  and  E.   Domcke.     Ber.,   1914, 
47,  420—425.     (See  also  this  J.,  1913,  232  ;   1914,  76.) 

By  means  of  a  jointless  glass  apparatus  in  which  com- 
mercial nitrogen  (Linde)  was  passed  over  copper  heated 
electrically  to  a  temperature  measured  by  a  thermo- 
couple, it  was  shown  that  the  after-glow  was  suppressed 
unless  the  nitrogen  was  purposely  contaminated  with 
oxygen,  provided  that  the  tempe  ature  and  pressure  were 
such  that  no  dissociation  of  copper  oxide  took  place.  On 
raising  the  temperature  beyond  a  limit  depending  on  the 
pressure,  the  glow  was  restored.  The  phosphorescence  of 
sulphur,  iodine,  sodium,  and  thallium  chloride,  observed 
on  heating  them  in  nitrogen  which  has  been  subjected  to 
the  action  of  the  electric  discharge,  and  attiibuted  by 
Strutt  to  the  presence  of  active  nitrogen,  was  similarly 
suppressed  in  the  absence  of  oxygen. — O.  E.  M. 


Ozone,    nitrogen   peroxide   and"  hydrogen   peroxide  ;  Deter- 
mination and  distinction  of ,  at  high  dilutions.     J.  N. 

Pring.     Chem.  News,  1914, 109,  73—75. 

Potassium  iodide  dissolved  in  its  own  weight  of  water  was 
used  as  the  reagent.  In  the  case  of  ozone  the  ratio  of 
free  iodine  (plus  hypoiodite)  to  iodate  (plus  periodate) 
decreased  with  the  total  amount  of  ozone  passed  and 
also  with  the  concentration  of  the  ozone.  The  ratio  was 
determined  by  successive  titration  with  sodium  thio- 
sulphate  in  neutral  and  acid  solution.  With  very  dilute 
ozone  mixtures  the  former  products  were  formed  exclusively 
and  the  amount  of  alkali  produced  was  too  small  to  be 
detected  with  phenolphthalcin  or  litmus.  The  alkalinity 
test  was  therefore  inconclusive  in  the  case  of  highly 
diluted  ozone.  The  iodine  test  failed  when  the  dilution 
was  greater  than  one  part  of  ozone  per  million  parts  of 
gaseous  mixture  ;  at  twice  this  concentration  ozone  s'ill 
had  a  decided  odour.  Below  the  cryoscopic  point  of  the 
reagent  ( — 24°  C.)  iodate  always  predominated.  Nitrogen 
peroxide  differed  from  ozone  in  always  yielding  iodate 
as  the  main  product  in  neutral  solution.  With  an  acid 
solution  of  the  reagent  in  contact  with  atmospherio 
oxygen  even  minute  quantities  of  nitrogen  peroxide  could 
be  detected  through  a  characteristic  catalytic  process, 
whereby  iodine  was  continuously  liberated.  Very  dilute 
gaseous  mixtures  of  hydrogen  peroxide  behaved  like 
similar  mixtures  of  ozone  ;  but  with  increasing  concen- 
tration the  final  result  was  a  catalytic  decomposition  of 
the  peroxide  : 

KIO  -f  H202  =  KI  +  H80  +  02. 
A  solution  of  titanium  sulphate  in  sulphuric  acid    turned 
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yellow    iii    presence   of   traces  ..f  hydrogen  pcroxido  but 
m  unaffected  l>y  ozone. — J.  I'. 

Phosphorus ;     The   modifications  of .     7.    Tin    trans- 

formations  of  pho.*idwrun  tii/n>ur  by  the  sib  nt  electric 
discharge.  V.  Kohlschutter  and  A.  Frumkin.  '/.. 
Klektrochem.,  191  t.  20.  110   -123. 

Tiik  action  of  the  silent  electric  discharge  on  phosphorus 
vapour  results  in  the  Formation  of  a  layer  of  a  homogeneous 
product  of  a  high  degree  of  dispersion.  The  degree  of 
diaperaioi]  and  consequently  the  appearance  of  the  deposit 
vary  considerably  with  the  nature  of  the  indifferent 
present  in  the  tube,  just  as  they  do  in  the  case  of  metals 
under  somen  hat  similar  circumstances  (this  J.,  1912,  646). 
n  and  helium  at  (I  .">  mm.  pressure  produce  a  kind  of 
loosening  of  the  deposit  which  is  more  narked  in  the 
of  argon  than  in  that  of  helium.  An  excess 
of  phosphorus  vapour  beyond  the  quantity  trans- 
formed, which  can  be  ensured  by  heating  the  tube,  has 
also  a  similar  effect.  Argon  and  phosphorus  vapour  are 
absorbed  by  the  deposit  and  can  be  expelled  by  subsequent 
heating.  Hydrogen  and  nitrogen  unite  with  tho  phos- 
phorus vapour  under  tho  influence  of  the  discharge, 
forming  solid  compounds.  These  compounds  may  be 
deposited  in  the  layer  of  transformed  phosphorus  without 
affecting  its  homogeneous  appearance  under  the  micro- 
It  is  only  at  relatively  high  pressures  that  visible 
quantities  of  different  solids  are  formed.  On  heating 
the  homogeneous  deposits  obtained  under  various  con- 
ditions they  are  all  transformed  into  ordinary  red  phos- 
phorus, and  the  differences  in  colour  caused  by  differences 
10  the  conditions  if  deposition  entirely  disappear.  Tho 
process  and  tho  structural  forms  observed  appear  to  be 
very  similar  to  those  observed  in  the  caso  of  silver  (this 
•  I  .  1912,  188).  Tho  original  deposits  are  related  to 
Hittorfs  phosphorus,  in  the  same  way  as  mirror  silver 
to  the  crystalline  metal.  Just  as  the  degree  of  dispersion 
of  the  mirror  silver  decreases  on  heating  so  does  that  of  tho 
phosphorus,  the  somewhat  sintered  red  phosphorus 
being  formed.  This  is  a  disperse  form  analogous  to 
anhydrous  stannic  oxide  gel,  and  in  suitable  "  miner- 
alising"'  melts  may  be  converted  into  Hittorfs  crystalline 
phosphorus  just  as  the  stannic  oxide  can  be  converted 
into  cassiterite. — \V.  H.  P. 


Artificial     graphite;     Sulphure'ted    hydrogen     from . 

W.   II.   Woodcock  and  B.   Blount.     Analyst,  1914,  39, 
67—69. 

A  sample  of  Acheson's  massive  graphite  emitted  hydrogen 
sulphide    when    broken    or   scraped.     It    contained    O'll 

rcent.  8.  and  0-20  per  cent,  of  ash  consisting  of  : — 
.  0-052,  Al  0014,  Fe  0012.  Ca  0029,  and  Mg  0008 
per  cent.  Experiments  showed  that  hydrogen  sulphide 
was  not  occluded  by  the  material,  but  that  the  gas  was 
derived  from  an  unstable  sulphide  of  the  type  A1„S3, 
which  is  decomposed  by  moist  air,  when  not  protected 
by  the  graphite.  It  was  pointed  out  by  W.  J.  A.  Butter- 
tield  that  minute  traces  of  hydrogen  sulphide  could  be 
detected  by  the  odour  with  more  certainty  than  by  means 
of  lead  acetate  paper  as  ordinarily  used. — C.  A.  M. 

Esters    of   chromic    acid.     Wienhaus.     See    XX. 

Solubility  of  silica    in   hydrochloric,    nitric,   and   sulphuric 
acids.     Wunder    and   Suleimann.     See   XXIII. 

Titration  of  ferric  salts  by  reduction.     Russo.     See  XXIII. 

Analysis  of  nitrates,  chlorates  and  peroxides  by  reduction. 
Russo  and  Sensi.     See  XXIII. 

Patents. 

Ph-isphoric  acid;  MeJhod  of  manufacturing .     M.   M. 

HafT.  Assignor  to  T.  L.  Willson,  Ottawa,  Canada.     U.S. 
Pat.  1,084,856,  Jan.  20,  1914. 

A  charge  of  phosphatic  and  silicious  material  is  fused 
in  an  electric  furnace,  broken  carbon  is  placed  on  the  bath 


t"  form  a  conducting  path  of  inoroMcd  ourront  den 
anil  air  is  mixed  with  the  rural  any 

[i  ed  phosphorus  oxides.     0.  I' 


Boron  nitridi  ;  Manufactvri   of  stable  I  he   Kritish 

Thomson-Houston  Co.,  Ltd.,  London.     From  General 
Bleotrio   Co.,   Schenectady,    N.Y.,    U.S.A.     Bug.    Pat. 

12.:i77.      May  27.  1913. 

Boron  nitride  is  stabilised  by  heating  t..  2900° C.  or  moro 
in  an  electric  resistance  furnace,  preferably  in  the  presence 
of  about  20  per  cent,  of  a  boron  compound,  which  is 
volatile  at  the  temperature  .,f  treatment,  the  resulting 
atmosphere  of  boron  compounds  serving  to  prevent 
oxidation  of  boron  nitride. — 0.  R. 


Nitrides;  Process  of  manufacture  of .     G.   Coutagnc. 

First  Addition;  dated  Nov.  8,  1912,  to  Fr.  Pat.  467,992 
July  25,  1912  (this  J.,  1913,  1010). 

When  the  second  electrode  is  constituted  as  described 
in  the  chief  patent,  either  bv  ono  of  the  agglomerated 
carbon  rings  of  the  furnace  lining,  or  by  a  carbon  bar 
encased  in  one  of  these  rings,  the  arc  is  no  longer  caused 
to  rotate  rapidly  but  remains  fixed  ;  its  point  of  attach- 
ment to  the  second  electrode  then  either  describes  a  circlo 
or  turns  about  its  own  axis,  according  as  it  is  attached 
eccentrically  or  axially,  its  motion  being  imparted  to  it 
by  the  slow  rotation  of  the  furnace  and  being  unaffected 
by  the  gaseous  current. — O.  R. 


Chromic  acid  salt?  of  the  heavy  metals  and  of  the  alkaline 

earth  metals;  Process  for  the  manufacture  of ,  and 

also  of  chromium  colouring  matter.  J.  Miihlbauer, 
Prague.  Bohemia.  Eng.  Pat.  14,226,  June  19,  1913. 
Under  Int.  Conv.,  June  19,  1912. 

Alkaline-earth  eliminates  are  obtained  by  heating 
chromic  oxide  or  hydroxide  with  alkaline-earth  oxides 
or  hydroxides  to  a  red  heat  in  an  oxygen-containing  gas 
under  pressure ;  by  the  similar  treatment  of  chromic 
oxide  or  hydroxide,  alone  or  together  with  oxides  or 
hydroxides  of  the  heavy  metals,  intensely  coloured 
pigments  are  produced. — 0.  R. 

Hydrocyanic  acid  [from  residues  of  coal-gas  purification]  ; 

Process    for    the    manufacture    of .     Fabriques    de 

Produits  Chimiques  de  Thann  it  de  Mulhouse,  Thann, 
Germany,  South  Metropolitan  Gas  Co.,  London,  and 
G.  Freyss,  Nancy.  France.  Eng.  Pat.  18,168,  Aug.  9, 
1913. 
The  sludge  obtained  by  washing  crude  coal-gas  with 
ferrous  sulphate  solution,  is  boiled  with  slaked  lime  until 
free  from  ammonium  compounds,  and  the  resulting  calcium 
ferrocyanide  is  treated  with  ammonium  sulphate  to  form 
a  precipitate  of  calcium  ammonium  ferrocyanide  and 
calcium  sulphate,  which  is  filtered  off,  washed,  and  boiled 
with  dilute  sulphuric  acid  with  the  formation  of  pure 
hydrocyanic  acid  and  ammonium  ferrous  ferrocyanide, 
the  latter  compound  yielding  calcium  ferr.  cyanide  again 
when  boiled  with  lime.  The  reactions  are  represented 
by  the  equations:  (1),  Ca,Fc(CX),  +  (NH4),S0.  = 
Ca(NH,)2,Fe(CN),  +  CaSO, ;  (2),  2<_'a(NH,),Fc(CN),  + 
3H.SO  -  Fe(NH4)1Fe(CN)f  +  2CaS04  +  (NH4),S04  + 
6HCN;(3),  Fe(NH4)3Fe(CN),  +  2Ca(0H),=  Ca.Fe(CN).  4- 
Fe(0H)2  +  2(NH4)OH.— 0.  R. 

Common  salt:    Manufacture   of .     International    Salt 

Co.,  Ltd.,  London.  Eng.  Pat.  22,455,  Oct.  6,  1913. 
Under  Int.  Conv.,  July  31,  1913. 
Common  salt  is  fused  in  a  furnace,  then  run  continuously 
into  a  revolving  syBtem  of  concentric  pans,  disposed 
one  below  the  other  ;  as  the  material  cools  and  overflows 
from  one  pan  into  another,  it  is  stirred  by  means 
of  a  pronged  device,  adapted  to  be  lowered  into  each  of 
the  pans  as  required,  the  granulated  salt  being  auto- 
matically discharged  from  the  finishing  pan  by  means  of 
a  tubular  scoop. — O.  R. 
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Phosphorus      pentachloride  :     Manufacture      of .      S. 

Peacock.  Philadelphia.  Pa.,  U.S.A.     Eng.  Pat.  23,023, 

Oct.  11,  11113. 
Tri-c.ylcium  phosphate  is  heated  with  potassium  chloride 
in  an  atmosphere  void  of  oxygen,  in  proportions  corres- 
ponding with  the  equation  :  CasP203  —  10KC1  =  3CaO 
-r  5K.0  +  2PC15.  To  obtain  a  high  velocity  of  reaction 
and  to  minimise  dissociation  of  the  pentachloride,  the 
■  ■us  products  of  the  reaction  are  removed  by  suction, 
a  yield  of  97 — 98  per  cent,  being  obtained  at  a  temperature 
of  about  HOO^C.  and  a  pressure  of  about  500  mm.  If 
desired,  the  phosphorus  pentachloride  may  be  treated 
with  hot  water  to  form  phosphoric  and  hydrochloric 
acids,  and  caustic  potash  may  be  recovered  from  the  solid 
residue  of  the  double  decomposition. — 0.  R. 


Calcium  cyanamide  ;  Process  of  producing .     Dettifoss 

Power  Co.,  Ltd.,  and  J.  H.  Lidholm.  London.  Eng. 
Pat.  28.524,  Dec.  10.  1913.  Under  Int.  Conv.,  Feb  24, 
1913. 
CALCIUM  carbide  is  introduced  continuously  but  gradually 
into  a  furnace  chamber,  which  is  heated  to  a  high  tempera- 
ture and  supplied  with  nitrogen  ;  owing  to  the  small 
quantity  of  carbide  fed  into  the  furnace  at  a  time,  the 
material  almost  instantly  acquires  the  reaction  tempera- 
ture, so  that  the  fresh  carbide  is  constantly  being  heated 
by  the  heat  of  reaction  of  cyanamide  in  the  process  of 
formation  ;  the  block  of  cyanamide,  when  complete,  ia 
removed  all  at  once  from  the  reaction  chamber,  to  which 
end  it  is  collected  in  a  separate  vessel,  having  perforated 
sides  and  resting  on  the  furnace  bottom  ;  the  latter  is 
removable  and  quickly  replaceable  by  another  furnace 
bottom  carrying  an  empty  collector,  so  that  no  appreciable 
amount  of  heat  is  lost  when  changing  collectors. — O.  R. 


Lead  salts   of  acetic   acid  ;  Manufacture   of .     A.    G. 

Bloxam,  London.  From  Westdeutsche  Bleifarbtn- 
werke  Kalkow  G.m.b.H..  Offenbach  a/M.,  Germany. 
Eng.  Pat.  29,048,  Dec.  16,  1913. 
A  mass  of  lead  rests  inside  a  cylindrical  vessel  upon  a 
grating,  the  space  between  which  and  the  bottom  of  the 
vessel  contains  acetic  acid  or  normal  lead  acetate  solu- 
tion; the  level  of  the  liquid  reaches  to  just  below  the 
grating.  Compressed  air  is  forced  through  the  liquid  and 
raises  it  in  the  form  of  foam  into  intimate  contact  with  the 
superposed  lead,  with  the  result  that  the  lead  is  rapidly 
oxidised  and  dissolved. — O.  R. 


Radioactive     matter     in       thorium-containing      solutions; 

Method  of  obtaining  the .     F.    Glaser,    Wiesbaden. 

(iermanv.  Assignor  to  C.  Glaser,  Baltimore,  Md.     U.S. 

Pat.   1,084,734,  Jan.  20,  1914. 
Solutions    containing    thorium,    phosphoric    acid,    and 
radioactive  matter,   are  diluted  with   water  and   heated, 
whereby  thorium  compounds  and  radioactive  matter  are 
deposited  in  a  precipitate  of  relatively  small  bulk. — O.  R. 

Hydrogen;  Purification  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen- 
on-Rhine,  Germany.     Eng.  Pat.  14,509,  June  23,  1913. 

Hydrogen,  or  a  gas  containing  it,  is  freed  from  sulphur 
and  sulphur  compounds  by  heating  with  a  solution  of 
caustic  alkali  under  a  pressure  greater  than  5  atmospheres. 
Thus,  caustic  soda  of  from  10  to  50  per  cent,  strength 
may  be  employed  at  a  temperature  of  150° — 225'  C.  and 
a  pressure  of  50  atmospheres. — O.  R. 

Hydrogen  from  iron  ore  and  steam  ;  Reducing  and  oxidising 

apparatus     for      generating  .       Berlin-Anhaltische 

Maschinenbau-A.-G.,  Berlin.     Eng.  Pat.  28,390,  Dec.  9, 

1913.     Under  Int.  Conv.,  Dec.  1 1,  1912. 

A  cylinder  of  refractory  material  is  divided  into  separate 

shafts  by  means  of  refractory  ]  artitions,  and  is  enca  ed 

in   a   gas-tight,    metal   jacket.     This    subdivision   of   the 


cylinder  ensures  the  uniform  action  of  the  reducing  B 
and  steam  on  the  whole  charge  of  material  in  each  shaft,  and 
the  temperature  in  the  shaft;  can  be  regulated  in  such  a 
manner  that,  whilst  the  whole  column  of  ore  is  sufficiently 
heated,  its  partial  fusion  is  avoided.  Each  shah  i< 
provided  with  Morton  closing  devices  at  either  end  for 
the  introduction  and  discharge  of  the  iron  ore.  By  a 
suitable  arrangement  of  valve-controlled  supply  "and 
discharge  pipes,  for  reducing  gases  and  steam,  it  is  possible 
to  cut  out  one  of  the  shafts  temporarily,  so  that  its 
contents  can  be  withdrawn  and  the  shaft  recharged, 
without  interfering  with  the  working  of  the  adjoining 
shafts.— 0.  R. 


pro- 


Hydrogen  and  oxygen  ;  Apparatus  for  the  electrolytic 

duction    and    collection    of .     E.    Benker.     Fr.  Pat. 

461,981,  Aug.  29, 1913.     Under  Int.  Conv.,  Sept.  7,  1912. 

Hydrogen  containing  not  more  than  1  per  cent,  by  vol. 
of  oxygen,  and  oxygen  containing  not  more  than  3 — 4 
per  cent,  by  vol.  of  hydrogen,  are  prepared  by  electro- 
lysis in  an  apparatus  of  the  bell-collector  type,  in  which 
the  anode  bell  is  submerged  more  deeply  than  the  cathode 
bell,  and  in  which  the  length  c  f  the  cathode  is  about  two- 
thirds  of  the  length  of  the  anode.  Current  leads  extend 
to  the  bottom  of  each  bell,  and  the  relative  dimensions 
given  refer  to  the  portions  of  the  electrodes  extending  from 
the  bottoms  of  the  bells  downwards. — O.  R. 


Nitrogen  ;  Method  of  obtaming — and  making  compounds 
therefrom.  T.  L.  Willson  and  M.  M.  Haft,  Ottawa, 
Canada.     U.S.  Pat.  1,084,774,  Jan.  20,  1914. 

Sulphur  is  burnt  in  a  confined  body  of  air,  and  the  mixture 
of  nitrogen,  sulphur  dioxide,  and  oxygen  is  passed  through 
a  solution  containing  lime,  to  form  a  bisulphite  liquor : 
the  residual  nitrogen,  containing  traces  of  oxygen,  is  then 
passed  over  heated  sulphur,  and  the  sulphur  dioxide 
formed  is  absorbed  as  before. — 0.  R. 


Bleaching  and  like  fluids  :  Apparatus  for  preparing . 

C.  A.  M.  Buckley,  London.     U.S.  Pat.  1.085,718,  Feb.  3. 
1914. 

See  Eng.  Pat.  18,600  of  1912  ;  this  J.,  1913, 1007.— T.F.B. 


Common     salt;  Manufacture     of .     A.     W.     Brown. 

Belfast,     J.    H.    Webster,    Carrickfergus.    and    A.    G. 

Salamon,  London.     U.S.  Pat.  1,086,020,  Feb.  3,  1914. 
See  Eng.  Pat.  17.300  of  1912  ;  this  J.,  1913,  1107.— T.F.B. 


Graphite  :  Method  of  purifying .     A.  Humann  and  F. 

Teisler,    Dohna,    Saxony.     Eng.    Pat.    10,547,   May  5, 

1913. 
See  Fr.  Pat.  458,441  of  1913  :  this  J.,  1913,  1068.— T.FB. 

Hydrogen  under  pressure:  Process  of  working  with — — . 

C.  Bosch,  Assignor  to  Badische  Anilin  und  Soda  Fabrik. 

Ludwigshafen  on  Rhine,  Germanv.     U.S.  Pat.  1,086,130. 
.  Feb.  3,  1914. 

See  Eng.  Pats.  29,260  of  1912  and  13,258  of  1913 ;  tin? 
J.,  1913,  1010.— T.  F.  B. 


Hydrogen  ;  Furnace    for     the     manufacture    of A 

Messerschmitt.  Fr.  Pat,  461.625,  Aug.  4,  1913.  Unde 
Int.  Conv.,  Nov.  2,  1912. 

See  Ger.  Pat.  268.062  of  1912  ;  this  J.,  1914,  137.— T.F.U 

Hydrogen  ;  Apparatus    for     producing by 

oxidation  and  reduction  of  ferruginous  contact  masse- 
A.  Messerschmitt.  Fr.  Pat.  462..T7!>.  Aug.  27,  19k 
Under  Int.  Conv.,  Oct.  17.  1.112. 

See  Ger.  Pat.  268,339  of  1912  ,-  this  J..  1914,  137.—  T.F.I 
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d.  \  ill      GLASS;    CEkAMli  - 


Ob'iiiiiiiiij  a  useful  by-product  [ammonium  nUrati  a  nitrite] 
Jrvm    COM   <J">-      Eng.    Pat.    1861.      See    1 1  a. 


VIII.    GLASS;    CERAMICS. 

British  clay*  under  tht  osmost  purification  process.     W.  R. 
Ormandy.     Trans.    Eng.    Ceram.    Soo.,    1913 — 14,    13. 

SB     i  v 

In  ,i  previous  paper  (see  this  J.,  1013,  488)  the  osmose 
process    its    applied    t'>    various    Continental    clays    was 

1 1  •<■<  I  -  'I'lir  pu  rifici- 1  ion  of  British  clays  i--  now 
described  and  illustrated.  Coloured  china  days  may 
l»'  induced  to  yield  paper-white  clays  if  previously  green 
or  bluish,  as  the  impurity  is  here  due  to  touru  aline  OT 
double  silicates  containing  some  iron,  and  either  neutral 
or  electro  positive,  but  it  is  more  difficult  to  remove 
jallow  or  brown  colouring  matter  due  to  the  presence  of 
iron  phosphate  and  hninic  substances.  The  suitability 
of  a  china  clay  for  the  manufacture  of  hard  porcelain 
depends  on  its  contraction  at  Ifiix! '('.,  which  should  be 
IT  |kt  rent.  English  china  clays  show  only  10—12  per 
..lit.  contraption,  but  after  osmose  treatment  may  give 
111  per  cent.  A  contraction  of  19  |x-r  cent,  is  found  to 
be  accompanied  by  a  percentage  of  alumina  in  excess  of 
that  required  by  theory  for  pure  kaolinite.  The  colour 
of  china  clay  is  not  essential  in  hard  porcelain,  as  the  iron 
■carts  no  colouring  effect  at  the  temperature  employed. 
A  new  addition  to  the  osmose  plant,  an  electrical  filter- 
press  by  which  the  most  plastic  clay  can  be  filtered 
rapidly  under  a  pressure  of  a  few  pounds,  solves  the 
topographical  difficulty  caused  by  the  pits  being  a  con- 
siderable distance   from   a  railway  station,   as  it   can   be 

'■\i  close  to  the  railway  at  the  "dries,"  whither  the 
clay  has  been  sent  through  pipes  as  a  10  per  cent,  suspen- 
sion. Hall  and  fire  clays  purified  by  the  osmose  process 
are  more  suitable  for  use  in  the  manufacture  of  grey  and 
brown  paper  than  low-grade  china  clay  or  gypsum.  The 
treatment  of  ball  clays  for  pottery  reduces  their  sintering 
temperature  by  200° — 300°  C.  ;  few  clays  in  the  natural 
state  sinter  below  1 4o0°  C.  The  peacock  marl  at  Hanley , 
from  which  nothing  but  low-grade  fire  bricks  had  pre- 
viously been  made,  is  after  purification  now  used  for 
making  sanitary  ware.  A  yellow  clay  thrown  out  from 
an  iron  mine  sintered  and  melted  at  practically  the  same 
temperature,  but  after  treatment  there  was  a  margin  of 
over  150°  C.  between  the  two  temperatures,  i.e.,  a  margin 
wide  enough  to  enable  high-grade  vitrified  floor  and 
roofing  tiles  to  be  made  from  a  hitherto  valueless  product. 

— H.  H.  8. 


Iron  ,   Extraction  of     -    from  potters'  material*  by  mi 
a/  magnets.     II.    II.   Thompson.    Trans.    Eng.   Ceram. 
Boc.,   1913     1 1.  13.   18    28. 

Tiik  apparatus  den  ribed  consists  primarily  ol  an  inolined 
trough  having  a  series  of  electro-magnetic  bars  fixed 
laterally  in  the  bottom,  the  magnet  wii  ised 

underneath.  Electro-magneta  are  said  to  be  from  2-5  to  10 
times  as  efficient  as  permanent  magnets.  The  edge  of 
each  bar  is  magnetised  along  the  whole  oi  il  length  and 
width.  The  projections  are  ourved  like  a  fan  facing  the 
approach  of  the  liquid  slip  which  is  broken  against  -i 
number  of  vertii    '  tions  on  the  ourved  faces.    The 

trough  is  inolined  at  an  angle  of  50°,  and  the  liquid 
(lowing  down  it  is  throughout  in  actual  oontacl  with 
magnets,  a  condition  which  is  necessary  owing  to  the 
resistance  offered  by  the  slip  to  the  passage  through  it  of 
minute  particles  of  iron.  Moreovei  minute  particles 
possess  only  sufficient  magnetic  permeability  to  be  held 
by  a  magnet  when  actually  in  contact  with  it  ;  a  ma 
which  attracted  horizontally  a  ti  inch  nail  from  .i  distance 

of  In  inches  was  able  to  attract  a  speck  of  iron  fr onlj 

21  inches.  In  the  event  of  the  current  failing  a  collapsible 
bridge  is  provided  to  prevent  the  iron  accumulated  on  tin 
magnets  from  being  washed  into  the  purified  clay.  The 
bridge  is  also  used  in  cleaning  the  iron  from  the-  magpi  ts 
by  a  hose,  the  current  having  been  switched  off. — 11.  H.  s 


Magnetic  pottery ;  A  note  on .    J.  YV.  Mellor.     Tran  . 

Eng.    Ceram.    Soc,    1913—14,    13,    80—82. 

Oxides  of  iron,  practically  always  present  in  pottery 
materials,  are  converted  into  magnetite,  the  stable  oxide, 
during  firing.  A  photomicrograph  of  a  bone  china  section 
is  given  illustrating  the  formation  of  magnetite  orysi 
Free  metallic  iron  is  absent  from  normal  pottery.  Tin 
magnetic  qualities  of  clay  wires  are  due  to  magnetic- 
oxide  of  iron  either  free  or  dissolved  in  vitreous  granules 
of  ferrous  silicate.  Hopwood's  supposition  of  a  magnetic 
iron  silicate  (this  J.,  1913,  827)  is  regarded  as  unnecessarv. 

— H.  H.  S. 


Frilled   glazes  for   stoneware   and  fine   earthenware,    with 

<!„,,. it  mi-mi  '■•  l>  udless  glazes.     A.  Berge.     Sprechsaal, 
1U14.  47,97—101,  113—115. 

The  formula'  and  mixings  of  twelve  lead  and  ten  leadless 
glazes  which  arc  fired  at  cone  010  and  have  all  been  found 
of  commercial  value  arc  given,  as  illustrated  in  the  following 
table.  The  constituents  were  fritted  with  the  exception 
of  additions  in  the  mill  of  felspar,  kaolin  and  sand. 
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I.March  16,  K..U. 


The  different  behaviour  of  stains  in  different  glazes  is 
shown  by  the  pink  of  composition  :  IS  SiO„  005  Cr203, 
(»■•».")  (all.  005  K20.  which  developed  well  under  glaze 
11  of  the  lead  series  hut  was  quickly  decomposed  by 
glaze  4.— H.  H.  S. 


Clays;  Tic    causes  of  plasticity,  binding potoer,  shrinkagi 

a'nd      absorption      of    .      1'.     Rohland.     Sprechsaal, 

1914,  47.  129—130. 
Ix  reply  to  Kcj  peler's  statement  (see  this  .J.,  1913.  827) 
that  plasticity  depends  on  clay-substance,  the  author 
recounts  his  colloid  theory  (see  J.,  1909,  1250).  So-called 
"'  zinc  clays  "  produced  by  the  action  of  hot  water  con- 
taining silicic  acid  on  zinc  blende,  and  of  the  composition 
ZnO:41,  Si0235-4,  Al203l-6,  Na2CT-8,  loss  on  ignition 
8-0  per  cent.,  are  strongly  plastic  though  devoid  of  "  clay 
substance,"  but  rich  in  colloids.  The  presence  of  colloids 
in  clay  explains  its  other  properties,  binding  power, 
shrinkage  and  al  sorption  of  dyes. — H.  H.  S. 


Grazing  of  lead  glazes  on  earthenware  bodies.    J.  A.  Calient  t. 

Trans.  Eng.  Ceram.  Soc,  1913 — 14,  13,  49—60. 
Crazing  may  be  caused  by  excess  of  some  constituent 
in  the  glaze  "or  body,  by  application  of  the  glaze  to  too 
porous  a  body,  or  by  incorrect  firing.  It  is  due  generally 
to  excess  of  soda  in  the  glaze  or  of  china  clay  in  the  body. 
Lime  may  be  substituted  for  soda  if  opacity  and  dullness 
do  not  follow,  a  consequence  which  is  avoided  by  rapid 
cooling  through  the  temperature  range,  1000° — 500°  C, 
in  which  crystallisation  is  most  likely  to  take  place. 
Cornish  stone  is  also  a  useful  substitute  for  soda.  China 
clay  in  the  body  may  be  replaced  by  Corn'sh  stone  or 
flint  or,  if  colour  be  no  object,  by  ball  clay.  Substitution 
of  buff  for  purple  Cornish  stone  in  the  body  may  be  a  cause 
of  crazing.  The  function  of  flint  is  to  alter  the  coefficient 
of  expansion  and  to  promote  chemical  combination  between 
clay  and  fluxes.  Vitreous  bodies,  usually  deficient  in 
flint,  arc  especially  liable  to  exhibit  crazing.  If  the 
mixings  arc  unaltered,  a  higher  temperature  <  r  more 
prolonged   firing   is  required. — H.  H.  S. 


Nickel    in  glaze  colours.     H.    Wicks    and    J.    W.    Mellor. 
Trans.    Eng.    Ceram.    Soc,    1913—14,    13,    61—66. 

Nickel  oxide  imparts  a  variety  of  tints  in  blue,  green, 
yellow  and  brown,  varying  according  to  the  composition  of 
the  glaze,  but  which  in  general  can  be  better  produced 
without  the  aid  of  nickel.  Increase  of  alumina  in  the 
glaze  formulae  renders  the  colour  more  stable  with  a  wider 
margin  of  safety  in  firing.  Silica  and  boric  acid  deepen 
the  tint  and  augment  the  solubility  of  the  oxide.  The 
influence  of  the  alkali,  alkaline  earth  and  magnesium- 
zinc  groups  of  metals  is  in  harmony  with  the  respective 
positions  of  the  individual  elements  in  the  periodic  table. 
With  the  alkalis,  nickel  yields  a  brown  tint  which  deepens 
in  passing  from  lithium  to  potassium.  The  alkaline 
earths  also  cause  deepening  of  brown  from  calcium  to 
barium.  Beryllium  gives  yellowish-brown,  magnesium 
green  and  zinc  blue.  When  used  as  underglaze,  nickel 
colours  are  attacked  by  lead  glazes  forming  the  common 
brown  of  nickel-lead  silicate,  which  bears  a  similar  relation 
to  nickel-zinc  blue  that  violet  cobalt  silicate  bears  to 
Thenard's  blue  and  Rinmann's  green.  The  molecular 
formula;  used  for  the  glazes  in  these  experiments  was 
PbO,  015  A1,03,  1-75  SiO,,  the  lead  being  replaced  by 
another  oxide  to  the  extent  of  0-3  equivalent  and  2  per 
cent,  of  nickel  oxide  being  added. — H.  H.  S. 


Nickel  underglaze  colours.     T.  Pcitv.     Trans.  Eng.  Ceram. 
Soc,  1913  14.  13,  67—69. 

Underglaze  colouring  agents  were  prepared  by  firing 
powdered  mixtures  of  nickel  oxide  with  various  non- 
colouring  acid  and  basic  oxides  in  the  first  ring  of  a  tile- 
biscuit  oven,  each  of  the  stains  thus  produced  being  sub- 
sequently used  under  each  of  the  glazes  of  general 
formula":  0-3  PbO,  0-3  Na20,  0-4  RO,  0-25  A1203,  2-95 


Si02,  0-25  B203.  where  R  in  turn  represented  the  alkali 
and  alkaline  earth  metals  and  zinc,  cadmium,  lead  and 
bismuth.  Nickel  oxide  formed  with  basic  oxides,  alone 
or  with  silica,  powders  varying  in  colour  from  pale  brown 
to  dark  olive  green.  Magnesia,  however,  produced  a 
strong  yellow  green  (NiO  :  MgO),  and,  with  stannic  oxide 
added,  a  brilliant  light  green.  Zinc  with  silica  and  nickel 
oxide  gave  a  dark  blue  powder.  Whatever  the  basic 
oxide  present,  the  introduction  of  alumina  induced  a 
light  matt-blue.  Titania  and  nickel  oxide,  with  or  without 
other  ,  basic  oxides,  produced  yellow.  Stannic  and 
zirconium  oxides  gave  buff  or  brownish  colours.  The 
behaviour  of  these  stains  when  fired  under  glazes  varied 
considerably.  Colours  made  from  nickel  and  another 
basic  oxide  gave  straw  browns.  The  higher  the  firing 
temperature  and  the  more  energetic  the  flux,  the  darker 
was  the  brown  colour  produced.  Addition  of  silica  to 
the  powders  lightened  the  colours  and  imparted  a  greenish 
tinge.  Blues  produced  by  addition  of  alumina  were  very 
unstable  under  the  action  of  glazes.  The  zinc-silica  dark 
blue  was  also  unstable  under  glaze.  A  high  content  of 
zinc  in  the  glaze  tended  to  preserve  the  alumina  and  zinc 
blue  stains,  but  as  soon  as  action  began  the  colour  changed 
to  grey  and  then  brown.  Magnesia  greens  were  also 
readily  destroyed.  Titania  yellows  were  fairly  stable 
both  as  regards  firing  temperature  and  difference  in  glaze 
composition.  The  most  stable  colours  were  those  pro- 
duced by  stannic  and  zirconium  oxides.  In  all  glazes 
of  the  earthenware  type  nickel  tended  to  give  a  brown 
colouration  and  was  only  safe  for  underglaze  use  when 
brown  tints  were  desired. — H.  H.  S. 


Glazes;  Behaviour  of   some in   the  glost  oven   (II.): 

Damp  and  dry  spots.     J.  W.  Mellor.    Trans.  Eng.  Ceram. 
Soc,  1913-14,  13,  30—34.     (See  this  J.,  1913,  488.) 

Loss  in  manufacture  occurs  when  the  glaze  accumulates 
on  some  parts  of  the  ware  and  recedes  from  others,  leaving 
patches.  The  fault  is  said  to  be  more  common  in  heavily 
fritted  or  leadless  glazes,  and  more  liable  on  overtired 
and  vitreous  ware  than  on  more  porous  bodies.  It  is 
also  seen  on  some  underglaze  colours  such  as  matt  blue 
and  chrome-tin  pinks.  The  fault  may  be  due  to  the 
biscuit,  the  underglaze  colour  or  the  glaze.  In  the  first 
instance,  adherence  of  the  unfired  glaze  to  the  body  is 
prevented  by  damp  patches,  greasy  or  oily  patches, 
accumulations  of  dust  on  the  biscuit,  or  overfiring  of  the 
biscuit.  Underglaze  colours  if  overground  produce  the 
same  effect  as  dust  on  the  b  scuit.  They  may  be  defective 
also  in  their  composition,  having  too  much  or  too  little 
flux  to  hold  the  softening  glaze  ;  or  they  may  be  correct 
in  composition  but  overtired  in  the  hardening-on  kiln. 
When  the  glaze  itself  is  at  fault,  the  cause  is  over-grinding, 
too  much  frit,  or  thick  dipping,  or  excess  of  raw  clay 
making  the  glaze  too  hard.  The  general  causes  of  the 
defect  are  stated  to  be  that  the  adhesive  power  of  the 
softening  glaze  which  holds  it  to  the  body  is  so  equally 
balanced  against  the  cohesive  force  which  gives  all  glazes 
a  tendency  to  crawl  from  free  edges  and  roll  into  beads, 
that  a  slight  disturbance,  local  or  otherwise,  may  c 
the  glaze  to  leave  the  body  in  patches  :  and  that  the 
absorption  of  the  glaze  at  local  spots  may  produce  patches 
more  thinly  dipped  than  the  remainder.  The  latter 
modification  does  not  show  such  thickened  edges  sur- 
rounding a  bare  patch  as  the  former  cause. — H.  H.  S. 


Patents. 

Befractory    vitreous   substances,   such    as   quarlz-glat 

the  like  ;  Manufacture  of .     H.  J.  S.  Sand,  Notting- 
ham.    Eng.  Pat.  15,629,  July  7,  1913. 
In  the  manufacture  of  vitreous  substances,  winch  cannot 
be  converted  into  mobile  liquids  by  heat,  the  inclusion  01 
air  bubbles,  dust,  and  the  like  is  avoided  by   placing  tl 
refractory,  vitreous  material  inside  an  envelope  of  suitabli 
shape,  and  preferably  of  the  same  material  as  that  to  D< 
manufactured.     The  envelop  •  is  then  exhausted,  heatol 
and  collapsed  on  to  the  enclosed  substance,  which  is  t  hen  b 
heated  and  converted  into  the  required  product. — 0.  B 
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Briek  and  similar  kilns.    J.  ('.  Blythe,  Birtiey,  Durham. 
Pal    8895,   Mar.  30,   1013. 

I\  .i  kiln  "f  the  ovon  t\  pe,  a  fire  box,  having  a  perforated 
tool  and  solid  walls,  is  situated  immediately  below  a 
Dombustion  ohambcr,  through  which  the  products  ol  i 
bustion  pass  beloro  entering  the  kiln  j  the  perforated 
r.M.f  of  the  fire-box  Forms  pari  "f  a  partition  of  spaced 
bricks,  which  separates  the  fire-box  from  the  combustion 
chamber,  the  walls  .if  the  latter  b  ing  also  in  the  form  of 
■paced  bricks,  allowing  free  access  to  the  kiln.  Means  are 
provided  for  supplying  ;i i r  ami  strain  under  pressure  to  the 
Bre  box, to  induces  forced  draught,  whioh  ensures  thorough 
ibuation  and  admits  of  (In-  employment   of  low-grade 

fuel.        0.    K. 


-fur     burning     day-ware.     I..      .V 
U.S.  Pat.  1,085,448,  Jan.  27.  1914. 


A'iVii  /  Continuous 
I.,  jg,  i  lalhoun,  Ga. 

\  ...mim.iis  down-draught  kiln  comprising  a  number 
of  compartments  arranged  in  a  row,  each  haying  openings 
in  both  end  walls  for  the  introduction  and  removal  of 
(rare.  Adjacent  to  the  side  walls  of  each  compartment 
are  combustion  chambers,  n  ith  fire  boxes  in  the  end  w  alls. 
Flues  are  arranged  so  th.it  n  suitable  draught  is  main- 
tained, the  air  from  each  compartment  being  supplied  to 
the  combustion  chambers  of  the  next  compartment  of  the 
M,  and  the  collection  Hue  of  the  last  compartment 
being  in  communication  with  the  combustion  chambers 
of   the   first    compartment. — T.St. 


-Ceramic  products;  Process  for  avoiding  efflorescent    in  the 

manufacture  of .     Soc.  dc  Produits   Ceramiques  do 

Massy.     First  Addition,  dated  Sept.   24,    1912,   to   IV 
Pat  446,875,  Oct.  13,  1911  (this  J.,  1913,  14:!). 

The  soluble  metallic  salts,  especially  chlorides  and  sul- 
.f  iron  or  the  like,  added,  according  to  the  chief 
patent,  to  prevent  efflorescence,  may  also  be  added  for  the 
purpose  of  colouring  any  ceramic  products,  such  as  biscuit 
ware,  porcelain,  fayence,  terracotta,  glazes,  and  enamels. 

—0.  R. 


White  enamel ;  Process  of  producing .     E.  Heilmann, 

Qustrow,  Germany.     F.ng.    Cat.   2ti.49S.  Xov.  18,1912. 
Under  Int.  Conv.,  Nov.  23,  1911. 

As  a  clouding  agent  for  white  enamels,  use  is  made  of  a 
mixture  of  magnesia  or  zinc  oxide  with  alumina,  pre- 
viously calcined  to  temperatures  sufficiently  high  to  form 
a  spinel,  or  instead  of  these  a  solid  solution  of  magnesium 
!  in  magnesia  or  alumina,  or  of  zinc  spinel  in  zinc 
le  or  aluminia  may  be  used.  These  mixtures  or 
solid  solutions  may  be  admixed  with  white  refractory 
materials,  such  as  silicic  acid,  tin  oxide,  zirconium  oxide 
"r  titanic  acid,  the  ingredients  being  calcined  at  a  high 
temperature  after  mixing. — W.  C.  H. 

VHrtout  substance.  F.  Wolf-Burckhardt,  Biebrich,  and 
V\ .  Borehers,  Aachen.  Assignors  to  Zirkonglas  Ges. 
m.  b.  H.,  Frankfort,  Germany.  U.S.  Pat.  1,086,113, 
Feb.  3,  1914. 

Fr.  Pat.4:f2.7S6of  1911  ;  this  J.,  1912,  130.— T.  F.  B. 


IX. -BUILDING  MATERIALS. 

Firebricks  ;  Action   of  fiut   dust  on .     J.   W.   Mellor. 

Trans.  Bug.  Ceram.  Soe.,  1913  14,  13,  12—14. 

kle  built  of  good  refractory  material  and  heated 
By  gas  from  a  producer  immediately  below  was  stopped 
■\  we  choking  >f  the  Hues  leading  from  the  producer  with 
i  fusible  ferruginous  slag.  Analysis  of  the  slag  showed 
t  to  consist  of  95—99  per  cent,  of  fuel  ash  from"  the  pro- 
ducer mixed  with  a  very  small  amount  of  the  refractory 
'ti&terial  which  it  had  attacked  in  the  muffle  or  in  the  flues. 


fuel  ash  contain,  d  28  pai  cent,  of  iron  I  the 

results  shou   that  ord  olaya  are  verj  sensitive  to 

the  presence  of  admixed  iron  compounds  under   redo 
conditions  n  bich  were  hei  1  bj    thi    10  per 

rbonaeeous  matter  in  the  ash.  The  stream  of  pro- 
ducer gas  would  bring  tine  dust,  probabl]  Ins.  .1  beforehand, 
into  oontaol  with  the  inutile  whereby  a  skin  would  Ix 
formed  and  ehemioal  interaction  would  take  place.  Ulti- 
I  would  begin  to  triokle  down. 
oarn  bag  with  it  in  solution  Borne  of  the  refra  i  rial. 

A  sih,  a   muffle   would   not    overcome  the  difficulty;  the 

natural  remedy  is  to  use  a  fuel  with  less  fusible  ash  and  to 

eli  m  the  produi  i<  reachi 

muffle.-  II.  II.  s. 


Asphaltum  penetrometer;    I  new  electrically  controlled  and 

limed .     Ejfectonpei  tan 

dard  needles.  H.  \V.  .Main.  .1.  Ind.  Eng.  Chem., 
1914,6,  133—136. 
Tiii;  essentia]  part  of  the  new  penetrometer  consists  of  an 
electro-magnetic  dutch  timed  and  controlled  by  a  Sieman'a 
intermediate  relay  with  time-limit,  by  which  the  penetro- 
meter circuit  is  broken  and  automatically  made  at  the  end 
of  five  seconds.  The  brass-clad  Bteel  rod  which  holds 
the  needle  and  can  be  weighted  to  the  desired  extent. 
moves  up  and  down  through  openings  in  two  thin  German 
silver  plates,  and  is  partly  enclosed  bj  the  concave  poles 
of  the  electro-magnet.  The  rod  is  held  by  the  electro- 
magnet whilst  the  needle  is  being  Bel  on  the  surface  of 
the  asphaltum,  then  the  circuit  is  broken  by  pressing  a 
button.  The  depth  of  penetration  is  measured  by  means 
of  a  rack  and  pinion  connected  with  an  adjustable  hand 
on  a  dial.  The  results  obtained  with  the  apparatus  are 
accurate  and  concordant,  and  the  personal  error  is  entirely 
ided.     Comparative  tests  showed  that  errors  due  to 

variations  in  standard  □ lies  are  negligible.     (See  also 

this  J.,  1909,  710.)— A.  S. 

Pat  i 

Acid;  fire-,  and  watt  r- proof  elastic  material,  ami  "  process 
for  the  manufacture  thereof.  N.  Magelssen,  Christiania, 
Norway.     Eng.  Pat.  1703,  Jan.  21,  1913. 

The  composition  consists  of  a  mixture  of  water-glass, 
containing  an  excess  preferably  of  both  sodium  and 
potassium  hydroxides,  equivalent  to  at  least  li  per  cent, 
by  weight  of  the  water  glass,  and  filling  materials,  such  as 
chalk  or  asbestos,  to  which  an  acid,  or  substance  having  an 
acid  reaction,  or  a  salt  is  added.  The  salts  suggested 
are  sulphates  of  iron,  zinc  or  aluminium. — W.  C.  H. 

Artificial  atom  .  concrete  and  the  like  and  materials  therefor. 

R.  Ettlint;.  Swanscomb,  and  \V.  Chappell,  Graveaend. 

Eng.  Pat.  6697,  March  18.  1913. 
Fkom  1  to  4  oz.  of  chrome  alum  mixed  with  I  to  1  oz.  of 
"  common  soda  "  or  sulphate  of  iron  are  dissolved  in  each 
gallon  of  water  that  is  mixed  with  the  aggregate,  or  the 
unmatured  concrete  or  artificial  stone  may  have  applied 
to  its  surface,  or  be  soaked  in,  a  solution  of  chrome  alum 
and   common   soda   in   water   in   the   above   proportions. 

\V.  (  .  if. 


Artificial    Hone,    etc;  for    treating .     C.    II. 

Seaman.  Assignor  to  0.  H.  Foerster,  Milwaukee,  Wis. 

U.S.  Pat.  1,085,227,  Jan.  27,  1914. 
A  SOLDTIOB  of  2  oz.  of  stcai  ic  acid  in  about   1  quart  of 
alcohol  is  applied  to  the  surface  of  stone-like  bodi. 
order   to   render   the   latter   non-porous,   and   to   remove 
moisture. — T.  St. 

Mortar  ;  Process  and  apparatus  for  the  manufacture  of  dry, 

portahle .     .1.  Joachim.      Fr.  Pat  461,129,  Aug.  5, 

1913.      Under   Int.   Conv..   Aug.   6,    1912.   and   May    14. 
1913. 
S»\li  and  lime,  suitably  moistened,  are  passed  through 
a  rotating  drum,  divided  into  communicating  compart- 
ments.    The  heat  evolved  by  the  hydration  of  the  lime 
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serves  to  heat  fresh  charges  of  raw  material,  and  the 
mixture  is  crushed  in  the  third  and  successive  compart- 
ments by  means  of  wooden  balls,  which  travel  with  the 
material  into  the  final  compartment.  The  wall  of  the 
latter  is  perforated,  and  the  mortar  mixture  passes  through 
the  perforations  whilst  the  wooden  balls,  together  with 
the  coarse  material,  are  retained  ;  the  balls,  after  being 
heated  if  necessary,  are  returned  and  used  again.  The 
mortar  passes  from  the  drum  into  a  silo,  where  it  is 
allowed  to  mature,  and  is  afterwards  prepared  for  trans- 
port by  subjecting  it  to  tr  turation  in  a  conical  grinding 
mill,  inside  which  a  sprinkling  appliance  admits  the  final 
quantities  of  water  required.  In  a  modified  form  of  the 
apparatus,  a  number  of  rotating  drums  are  mounted  one 
inside  the  other,  the  combination  being  sealed  from  the 
air  except  as  regards  the  inlet  to  the  first  drum  and  the 
outlet  from  the  last.  In  this  case  the  first  drum,  usually 
the  central  one.  acts  as  a  preliminary  slaker  and  mixer, 
a  portion  only  of  the  sand  and  water  being  admitted  to  it. 
and  the  remainder  added  in  the  second  and  succeeding 
drums. — O.  R. 


Quicklime  ;  Process  for  Uie  manufacture  of in  blocks. 

L.  Negro  and  F.  Neumerkel.     Fr.  Pat.  461,359,  Aug.  13. 
1913."  Under  Int.  t'onv.,  April  15,  1913. 

Quicklime  in  lump  form  is  cooled,  pressed  to  the  desired 
shape  at  800 — 1000  atmo.phccs  pressure,  and  allowed 
to  expand  freely  immediately  after  compression  has  taken 
place,  when  the  block  becomes  mechanically  strong  and 
durable.  Powdered  quicklime  must  first  undergo  a 
preliminary,  moderate  compression,  the  resulting  block 
being  reduced  to  pieces  of  appropriate  size,  and  these 
fragments  then  treated  like  the  first-mentioned  material 
in  lump  form. — 0.  R. 


Dyeing  [and  impregnating]  materials  which  art  difficult  to 
dye  completely.     Ger.  Pat.  266,708.     Set  VI. 


X.- METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Zinc    industry    of    Upper    Silesia.     Board    of    Trade    J., 
Feb.    12,   1914.     [T.R.] 

ACCOBDING  to  the  "  Borsen  Zeitung  "*  (Berlin)  of  28th 
January,  the  production  of  raw  zinc  in  Upper  Silesia  last 
year  amounted  to  approximately  the  same  as  in  1 ! •  1 L' . 
which  latter  year's  production  showed  an  increase  of  112 
per  cent,  over  1911.  For  years  the  industry  had  been 
greatly  retarded  through  manufacturers  being  able  to 
dispose  of  their  production  of  sulphuric  acid  only  at 
considerable  loss,  on  account  of  the  abnormally  high 
railway  tariff  on  this  commodity.  The  efforts  which 
have  been  made  during  the  past  twelve  months  to  lower 
the  tariff  on  sulphuric  acid  have,  however,  been  partially 
successful,  which  is  all  the  more  significant,  inasmuch  as 
the  production  of  sulphuric  acid  in  Upper  Silesia  is  in- 
creasing rapidly  from  year  to  \  ear,  and  with  it  the  heavy 
demands  which  had  resulted  from  the  requirements  of 
the  blende-smelting  trade.  In  1900  the  production  of 
sulphuric  acid  per  ton  of  raw  zinc  amounted  only  to  008 
metric  ton;  in  1905  it  had  increased  ten-fold  to  0-85 
metric  ton,  and  last  year  it  still  further  increased  to  1-34 
metric  tons.  The  production  of  sheet  zinc  increased  by 
about  5487  metric  tons,  or  about  9-7  per  cent.  As  far 
as  prices  were  concerned  th>-  year  was  quite  satisfactory,  as 
the  average  value  of  a  ton  of  raw  zinc  increased  by  8-6  per 
cent.,  and  of  sheet  zinc  by  9-2  per  cent. 


Iron   ore;    Electric   smelting   of in    Canada.     T.  R. 

Loudon.     Appl.    Sci.    (Toronto).    1914,   8,   219—223. 
In  the  furnace  used  by  the  Moffat-lrving  Steel  Co.,  Toronto, 
a  continuous  shower  of  ore  (fine  magnetite)  and  limestone 
is   passed  from  the   upper  stack,   through  the  reduction 


chamber — wherein  the  ore  is  partly  reduced  by  carbon 
monoxide — to  the  crucible  in  which  the  reduction  is  com- 
pleted by  means  of  finely  powdered  coke  introduced  at 
the  top  of  the  crucible  arch.  The  furnace,  of  300  kilowatt 
capacity  and  operated  on  three-phase  current,  has  three 
electrodes  arranged  at  equal  intervals  around  the 
crucible,  and  dipping  into  the  latter  at  about  60°  to  the 
horizontal.  The  electrodes  are  of  5J  in.  graphite,  water- 
cooled,  and  regulated  by  hand  ;  the  voltage  employed 
ranges  from  56  to  84.  The  steel  produced  in  eight  experi- 
mental smeltings  contained  012 — 0-35  per  cent.  ('  and 
gave  a  percentage  elongation  (on  2  in.)  of  10 — 17-5  before 
and  20—35  after,  heat  treatment.— W.  E.  F.  P. 


Sail  stech  for  electric  railways.  Experiments  on  the  Metro- 
politan Bailway.  W.  WUlcox.  Inst.  Civil  Eng.  Times 
Eng.  Suppl.,  Feb.  25,  1914. 

The  results  of  some  tests  made  to  determine  the  most 
suitable  rail  to  withstand  the  heavy  wear  of  electric  railway 
rolling  stock,  were  given.     For  the  last  seven  years  high- 
silicon  steel  has  been  used  and  has  proved  more  durable 
and    considerably    less    liable    to   rusting    than    ordinary 
steel.     It  is  made  from  basic  open-hearth,  basic  Bessemer 
or  acid  Bessemer  steels  by  the  Sandberg  process,  in  which 
during  manufacture  the  whole  of  the  silicon  is  extracted 
and  a  known  quantity  added.     The  rails  are  45  ft.  long 
and  weigh  86  lb.   per  yard.     The  results  as  regards  life 
were  : — High-silicon  basic  open-hearth,  over  23  months  : 
high-silicon  acid  Bessemer,  first  lot  of  rails  in  the  down 
road,  11  months,  second  lot  of  rails  just  over  15  months, 
and  on  the  up  road  just  over  15  months  :    basic  open- 
hearth  titanium,  9J  months  ;    and  ordinary  basic  open- 
hearth,  9J-  months  on  the  down  road,  and  barely  11  months 
average  on  the  up  road.     Silicon  steel  is  specially  suitable 
in  tunnels,  on  account  of  its  comparative  freedom  from 
rusting    as    compared    with    ordinary    steel ;     moreover 
the    price    is    not    more    than    10s.    per    ton    in    excess 
of    the    price    of    ordinary    steel,    whereas    nickel-steel, 
chrome-steel,  etc.,  cost  much  more.      A  test  was  made  of 
rolled  manganese-steel  rails,    containing    C  1-20,    Si  0-30, 
S  003,  P  006,  and  Mn  1200  per  cent.     Two  pairs  of  95  lb. 
rolled  manganese  rails  of  British  standard  section  were 
placed  near  Moorgate  Street  on  a  Jo-chain  curve.     After 
being  there  nine  months,  they  were  put  in  the  curve  between 
Farringdon  Street    and  Aldersgate  Street,    on  the  down 
road   just    outside   the   tunnel    part    of   the   curve.     The 
original  weights  when  put  in  the  road  near  Moorgate-street 
were  No.  1  high  rail,  1,425  lb.  ;   No.  1  low  rail,  1,427  lb. : 
No.  2  high  rail,  1,428  lb.  ;    and  No.  2  low  rail.  1,400  lb. 
When  put  in  the  curve  at  Farringdon  Street  on  January  6, 
1912.  No.  1  high  rail  had  lost  22  lb.  in  weight,  No.  I  low 
rail  1     lb.,  No.  2  high  rail  14  lb.,  and  No.  2  low  rail  17  lb. 
This  gives  an  average  loss  of  about  1-56  lb.  per  yard  pel 
annum.     Weighed  again  on  October  11,  1913,  the  weight? 
v-  ere  No.  1  high  rail,  1,333  lb.,  No.  1  low  rail.  1.393  lb.,  No. 
2  high  rail,  1,375  lb.,  and  No.  2  low  rail,  1,365  lb.    The 
total  loss  in  weight,  therefore,  is  No.  1  high  rail,  92  Ik.  No. 
1  low  rail,  34  lb..  No.  2  high  rail,  53  lb.,  and  No.  2  low  rail 
35  lb.,  equal  to  an  average  of  1-43  lb.  per  yard  per  annum 
After  a  period  of  two  years  and  six  months  these  rails 
although  wearing  away,  are  wearing  evenly,  and  show  n< 
signs  of  battering,  as  even  the  hardest  of  the  other  rail 
tested,  did. 


Nickel-chromium  steels  ;    Transformation  points  and  tttut 

ture  of .     L.   Guillet.     Comptes    rend.,   1914,  15* 

412 — 414. 

The  effect  of  chromium  in  lowering  the  transformati' 
temperature  on  cooling  of  a  steel  with  a  fixed  percentage  i 
nickel  is  not  proportional  to  the  amount  of  chromiu 
present ;  beyond  3  to  5  per  cent,  (according  to.  the  nil 'k 
content)  the  effect  becomes  more  or  less  constant.  Ste< 
containing  nickel  and  chromium  divide  themselves  rough 
into  three  main  classes.  In  the  first  the  transfonnatu 
(■n  heating  is  not  greatly  different  from  that  on  coolir 
\  Such  steels  have  usually  a  pearlitic  structure.  In  < 
'  second  class  are  those  of  martensitie  structure,  in  which 
the  chromium  increases  there  is  an  increasing  diffcrei 
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between  the  two  points,     [n  steels  of  the  third  ola 

oarbidee,  the  ohromium  is  not  all  dissolved  and  its 
riTi'ii  ilnr.-  Dot  increase  as  more  is  added.  The  m 
di»ap|H-ats  when  the  amount  < »f  nickel  present  is  sufficient 
in  itself  to  produce  a  iMiisi.iri.iKIr  difference  in  the  trans 
formation  temperatures.  Tho  carbide  Bteels  are  relatively 
\.  1  \  resistant  to  ammonia  and  nitric  arid.  The martensitic 
ire  produced  when  the  transformation  point  on 
Moling  fulls  to  about  350°  C.     \\ .  II.  P. 


Ilujh  speed  tool-steel  ;    Tin   analysis  of 

Stahl  11.  Kisni.  1 ; *  1 1.  34,  27 


-.     F. 
275. 


Fettweis. 


In  the  estimation  of  tungsten,  chromium,  molybdenum 
and  vanadium,  when  these  metals  ocour  together  in  ateel, 
Vanadium  does  ii"'  interfere  with  the  usual  volumetric 
rhri'iniuiu  method,  if  the  titration  be  carried  out  at  3G  C, 
linos  at  this  temperature  the  vanadium  is  oxidised  quickly 
and  the  ohromium  is  not  oxidised.  In  the  estimation 
of  vanadium,  the  greater  part  of  the  iron  is  tirst  removed 
h\  ether,  and  tho  remainder,  together  with  ohromium,  etc., 
by  means  of  sodium  hydroxide.  Before  the  latter  precipi- 
tation it  is  desirable  to  evaporato  to  dryness  with  sulphuric 
acid,  dissolve  in  water,  add  hydrogen  peroxide,  and  again 
evaporate  to  fuming.  Loss  of  vanadium  in  the  precipita- 
tion is  thus  avoided.  Molybdenum  is  separated  from 
vanadium,  after  removal  of  the  iron  by  sodium  hydroxide, 
hv  precipitation  with  hydrogen  sulphide.  Molybdenum 
il.KS  not  interfere  with  the  ordinary  volumetric  determina 
tions  of  ohromium  and  vanadium.  '  'olialt  is  best  estimated 
elect  rolytieally. — T.  St. 


Copper  ;    Influence  of  movement  on  the  solution  of in 

nitric  acid.     M.    Drapier.     Comptes     rend..    1(114.   158, 
338—340. 

1 'upper  dissolves  rapidly  in  nitric  acid  when  allowed  to 
remain  at  rest,  but  the  rate  of  solution  diminishes  and 
ceases  almost  entirely  when  the  metal  is  kept  moving,  or 
the  arid  agitated.  This  is  not  due  to  local  elevation  of 
temperature,  for  a  copper  tube  through  which  a  current  of 
.old  water  is  passed,  dissolves  rapidly  in  nitric  acid,  but 
rather  to  the  fact  that  agitation  of  the  acid  removes 
reduction  products  (nitrous  acid)  away  from  the  metal. 
Nitric  aeid  to  which  sodium  nitrite  has  been  added  dissolves 
copper  as  rapidly  when  in  movement  as  when  at  rest. 
If  two  copper  electrodes  be  immersed  in  nitric  acid,  there 
is  a  difference  of  potential  of  01  volt  when  one  electrode  is 
stationary  and  the  other  is  rotated  rapidly.  (See  also 
Stanshie,"  this  J.,  1913,  1135.)-— W.  P.  S. 


Titanium:     The  influence  of on  copper  and  some  of 

its  commercially  im portant  alloys.     F.  O.  Bensel.     Metal! 
u.  Era..  1914. 11,  10—20,  40—60. 

Hv  electrolysis  of  copper-titanium  fluoride  in  a  bath  of  fused 
fluorspar  an  alloy  containing  :  Cu  83-70,  Ti  3-15,  Ca  9-51, 
and  Pb  1-79  per  cent,  was  obtained,  whilst  by  electrolysis 
ol  a  mixture  of  titanic  oxide  and  copper  fluoride  under 
similar  conditions  an  alloy  containing  :  Cu  58-67.  Ti  26-51, 
Ca  11  74  per  cent,  was  deposited.  The  electrolysis  of 
cuprous  chloride  and  calcium  chloride  in  a  bath  of  fluorspar 
and  calcium  chloride  yielded  an  alloy  containing  Cu  70,  and 
'  a  23  per  cent.  The  reduction  of  titanic  oxide  by  carbon  in 
of  cuprous  sulphide  always  gave  a  product  with 
per  cent.  S.  The  alumino -thermite  treatment  of 
mixtures  of  copper  oxide  and  titanic  oxide  yielded  always 
alloys  containing  5  per  cent,  and  upwards  of  aluminium. 
Nickel  titatiium  alloys  with  traces  only  of  aluminium 
and  manganese-titanium  alloys  with  5  to  6  per  cent.  Al 
were  also  prepared  by  the  thermit  reaction.  These  alloys 
"ire  used  t.>  introduce  small  percentages  of  titanium  into 
opper.  copper-tin,  copper-manganese,  and  copper-nickel. 
With  the  first  three  of  these  considerable  loss  of  titanium 
always  took  place  and  the  fluid  alloys  became  very  thick. 
SO  that  a  maximum  titanium  content  of  only  1  per  cent, 
was  obtained.  Microscopic  examination  showed  th..t 
with  more  than  about  0-4  [*r  cent.  Ti.  this  latter  separated 
l»«  sUg-likc  inclusions.  The  titanium  had  an  injurious 
\  -ffect  on  the  mechanical  properties,  but  somewhat  increased 


the  resistance  to  the  aotii t  dilute  solutions  of  mire 

acid  and  sodium  ohlorido  al  nearlj   11m   C.     With  oop] 
nickel  up  to  ■•  per  oent.  Ti  was  introduced     the  tensile 

strength   with   2   pei    cent.   Ti   was  al si   doubled,   the 

elongation  being  diminished  to  about   6  pet  oent,     This 
alloy  (Cu  88,  \i   10,    !  ent.)  might  find  technical 

application.     The  introduction  of  titanium   into  ooppei 
nickel   caused   a   slight   diminution   in   the   resistance   to 
1  "i  rosion.    -T.  St. 


Nickel-copper-gold  alloys ;    Ternary  P    De  '-saris. 

Gaz.  .him.  ital.,   I'll  1.  44,  I..  -'7     :!.Y 

Op  the  three  pairs  of  metals  of  which  the  ternary  alloys 
are  composed,  Copper  forms  a  continuous  series  of  solid 
solutions  with  nickel  and  with  gold,  but  nickel  and  gold 
an-  only  partially  miscible  in  the  solid  state,  the  two 
saturated  solid  solutions  containing  respectively  8  and 
mi  prr  cent.  N'i.  fifty -six  ternary  alius  were  studied 
by  the  method  of  thermal  analysis  and  isotherms 
at  intervals  of  25°  C,  representing  the  temperature  of 
initial  solidification,  are  plotted  in  a  triangular  diagram. 
In  order  to  fix  approximately  the  region  of  limited 
miscibility  in  the  ternary  system  (equilibrium  was  not 
attained  in  the  thermal  experiments),  a  series  of  the 
alloys  was  examined  mirrographicalh  before  and  after 
annealing  at  820°  C.  of  the  alloys  represented  in  the 
following  table,  Nos.  lb.  22,  27.  .'II  and  4S  belonged  to 
the  legion  of  limited  miscibility.  whilst  the  others  were 
outside  this  region:  No.  IS  was  close  to  the  border  line 
between  the  two  regions  : — 


No. 

Ni 

Cu 

Au 

No. 

Ni. 

111 

All 

<> 

ft 

Or 

/o 

%  ! 

31     ' 

60 

Jo 

.;« 

10 

-11 

-II 

60 

42 

10 

25 

65 

16 

30 

10 

60 

45 

IS 

16 

70 

17 

30 

20 

,,, 

46 

15 

20 

65 

00 

40 

10 

50 

is 

20 

[5 

65 

23 

40 

211 

40 

52 

5 

90 

27 

50 

111 

40 

56 

7-5 

7-5 

- 

28 

50 

21, 

30     ; 

—A.  S. 

Nickel  arsenide;    Temishamite,  </   new -from  Ontario. 

T.  L.  Walker.  Amer.  J.  Sci.,  1914,  37,  170—172. 
Temiskamite  has  a  composition,  apart  from  small  pro- 
portions of  isomorphous  elements,  corresponding  to 
Ni,As3.  The  mineral  occurs  in  calcite  reins  carrying 
niccolite  and  smaller  amounts  of  native  bismuth  and 
silver.  It  is  silver-white  with  a  touch  of  red,  tarnishing 
very  quickly  to  madder  grey.  Hardness,  5-5  :  sp.  gr-, 
7-901 :  fusibility,  2  :  lustre,  metallic  :  it  is  opaque  and 
non-magnetic,  and  gives  a  brownish  black  streak. — T.  St. 

Cobalt  ;      Preparation     of     metallic by    reduction     of 

the  oxide,  and  preliminary  experiments  on  cobalt  and  its 

alloys.     II.    T.    Kalmus.     Report    to    Canadian    Dept. 

Mines.     J.  Ind.  Eng.  Chem..  1914.  6,  107-  1 15.     Tran<. 

Canadian  Min.  Inst..  1913. 16,  255—270. 
Black  cobalt  oxide,  Co,0«,  is  now  produced  on  a  fairy 
large  scale  in  Canada.  A  sample  contained  Co  '0-Jb, 
Ni  1-12,  Fe  0-82.  S  0-45  per  cent.  It  was  punned  by 
precipitating  a  hydrochloric  acid  solution  with  marble 
to  remove  iron  and  arsenic:  fractionally  precipitating 
a  chloride  solution  with  bleaching  powder  whereby 
practically  all  the  cobalt  was  precipitated  as  hydroxide 
before  any  nickel:  and  boiling  with  sodium  carbonate 
and  with  hydrochloric  acid  to  remove  sulphur.  A  sample 
of  the  purified  oxide  contained  :  Co  71-99,  Ni  0-04.  Fe  0-11, 
S  0-0°  per  cent  For  the  production  of  moderate  quantities 
of  pure  cobalt  free  from  carbon,  reduction  with  hydrogen 
proved  satisfactory:  the  rate  of  reduction  increased 
rapidly  between  "700°  and  1100°  C.  Reduction  was 
effected  more  rapidly  bv  carbon  monoxide  than  by 
hydrogen,  over  90  per  cent,  of  the  oxide  being  reduced  in  a 
few  minutes  between   900     and   750°  C  whilst  complete 
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reduction  was  rapidly  attained  at  900°  C.  Between 
350°  and  450°  C.  finely  divided  cobalt  decomposed  carbon 
monoxide  with  liberation  of  carbon.  Metallic  cobalt 
prepared  by  the  alumino-thermite  reaction  was  free  from 
carbon  and  frequently  contained  less  than  1  per  cent. 
Al.  The  cheapest  method  of  reduction  was  by  heating 
with  powdered  carbon  for  1 — \\  hours  at  900° — 1200°  C.  ; 
the  metal  contained  02 — 0-3  per  cent.  C.  ;  powdered 
charcoal  and  lampblack  gave  somewhat  better  results 
than  anthracite  coal,  and  the  rate  of  reduction  was  in- 
creased by  briquetting  the  charges.  In  an  electric  furnace 
not  specially  designed  for  the  purpose,  15  lb.  of  cobalt 
were  produced  in  1  hour  with  a  consumption  of  20  kilo- 
watts. Metallic  cobalt  method  at  1497D  0.  (2727  F.). 
When  east  it  had  a  marked  tendency  to  occlude  gases,  but 
sound  castings  were  obtained  by  adding  a  few  tenths  ]  er 
cent.  Mn.  and  heating  at  a  little  above  the  melting  point 
for  i  hour  before  teeming.  Cast  cobalt  was  about  as  hard 
as  wrought  iron;  tensile  strength  61,000  lb.  p'r  sq.  in., 
compressive  strength  158,000  lb.  per  sq.  in.  Cobalt  could 
be  deposited  electrolytically  in  a  similar  manner  to  nickel 
and  gave  somewhat  tougher  deposits.  A  brief  account  of 
some  alloys  of  cobalt  with  other  metals  is  given  (see  thi*  J., 
1910,  1253;  1911,  1318;  1913.  28;  1914,  203).  An  alloy 
containing  :  Co  45,  Cr  15,  and  W  40  per  cent,  would  drill 
glass  dry  and  one  containing  Co  60,  Cr  15,  \Y  25  was  equal 
to  the  best  self-hardening  tool  steel.  A  cobalt  bronze  :  C'u 
66-66,  Sn  1213,  Co  1515,  Cr  303,  Al  303  per  cent  could 
be  readily  cast  and  turned  ;  it  was  somewhat  harder  but 
of  slightly  lower  tensile  and  compressive  strength  than 
the  corresponding  nickel  alloy.  Other  possible  applica- 
tions of  cobalt,  which  are  still  being  investigated,  are  the 
production  of  non-corrosive  Co-Sn  and  Co-Cu-Sn  alloys, 
magnetic  Co-Fe  alloys,  and  the  use  of  cobalt  and  cobalt 
oxide  instead  of  nickel  and  nickel  oxide  in  Edison  storage 
cells. — A.  S. 


Tin    ores    and    concentrates  ;     The    assay    of .     The 

Pearce-Low  method.     E.   A.   Wraight  and   P.   L.   Teed. 
Inst.  Min.  and  Met.,  Feb.  19,  1914.     [Advance  proof.] 

A  series  of  tests  in  which  various  minerals  were  added  to 
tin  ores  and  concentrates  of  known  tin  content,  and  the 
mixtures  then  assayed  for  tin  by  the  Pearce-Low  method 
(Low,  "  Techn.  Methods  of  Ore  Analysis."  Third  Ed., 
1908,  p.  208)  proved  that  the  method  is  very  accurate 
except  when  compounds  of  titanium,  tungsten,  or  bismuth 
are  present.  The  modification  proposed  when  titanium 
is  present,  is  to  fuse  the  ore  with  potassium  bisulphate, 
and  treat  the  melt  with  dilute  sulphuric  acid,  when  all  the 
titanium  goes  into  solution,  and  the  residue,  containing  all 
the  tin,  is  fused  with  sodium  peroxide  in  the  usual  way. 
Tungsten,  if  present  with  titanium,  can  be  completely 
removed  by  treating  the  residue  from  the  titanium  solution 
with  ammonium  carbonate.  Ores  containing  tungsten 
may  also  be  digested,  after  finely  powdering,  with  sodium 
hydroxide  solution,  when  all  the  tungsten  goes  into  solu- 
tion. When  tin  ores  contain  bismuth,  the  bismuth  is  pre- 
cipitated by  the  nickel.  As  the  precipitate  consumes 
iodine,  it  must  be  removed  by  filtration,  and  the  solution 
again  reduced  before  titration.  In  general,  in  carrying  out 
the  Pearce-Low  assay,  the  authors  recommend  grinding 
the  sample  to  100-mesh  at  least ;  fusion  in  nickel 
crucibles,  and  reduction  with  nickel ;  the  temperature 
of  the  solution  at  titration  to  be  below  70°  F.  (21°  C.)  ; 
avoidance  of  large  amounts  of  cuprous  chloride  and 
ferrous  chloride  ;  the  bulk  of  the  solution  before  reduc- 
tion to  be  400  c.c,  containing  125  c.c.  of  hydrochloric  acid. 

— T.  St. 

Tin  ores;    The  assay   of .     H.    W.    Hutehin.     Inst. 

Min.  and  Met.,  Feb.  19,  1914.  [Advance  proof.] 
Experiments  in  which  tin  ores  and  tailings  were  heated 
under  various  conditions  with  zinc  oxide,  lime,  etc., 
showed  that  by  heating  with  lime  for  15  to  20  minutes 
over  a  large  Teclu  burner,  it  is  possible  to  convert  the 
whole  of  the  tin  into  calcium  stannate,  which  can  then 
be  dissolved  in  hydrochloric  acid,  and  the  tin  estimated 
volumetrically  in  the  usual  way.  The  new  process  is  a 
modification  of  the  "  Beranger  "  method. — T.  St. 


Antimony  and  arsenic;  Determination  of in  lead- 
antimony  alloys  and  anti-friction  metals.  L.  Bertiaux. 
Ann.  Chim.  analyt,,  1914,  19,  49—51. 

From  1  to  10  grins,  of  the  metal  arc  heated  with  20 — 60 
c.c.  of  sulphuric  acid  until  any  precipitated  sulphur  has 
redissolved  and  sulphur  dioxide  has  been  completely 
expelled,  the  solution  is  diluted  with  its  own  volume  of 
water,  and  arsenic  and  antimony  determined  together 
by  titrating  the  boiling  solution  with  permanganate  (the 
iron  factor  of  the  permanganate  multiplied  by  1-0714 
gives  the  equivalent  amount  of  antimony  and  arsenic  in 
terms  of  antimony).  Another  portion  of  the  metal  is 
heated  with  ferrous  sulphate  and  hydrochloric  acid,  and 
arsenic  determined  in  the  distillate  with  iodine  solution 
as  usual.  If  much  iron  be  present,  it  must  be  determined 
separately  and  deducted  from  the  antimony-arsenic  result. 
Tin,  bismuth,  and  zinc  do  not  interfere  with  the  deter- 
mination, nor  does  copper  unless  present  in  such  quantity 
that  its  colour  affects  the  end  point  in  the  permanganate 
titration.— W.  P.  S. 


Vanadium  ores  and  their  treatment.      H.   Manz.     Metall 
u.  Erz,  1913,  10,  379—384.     (See  also  this  J.,  1913,  90.) 

The  occurrence  and  composition  of  the  chief  vanadium 
ores,  and  statistics  relating  to  production  and  value  are 
given.  Almost  all  extraction  methods  aim  at  the  pro- 
duction of  an  alkali  vanadate  solution,  from  which  either 
vanadium  pentoxide  or  iron  vanadate  is  obtained.  Ferro- 
vanadinm  is  produced  either  by  reduction  with  carbon  in 
the  electric  furnace,  or  by  the  alumino-thermit  process. 
The  former  method  has  the  disadvantage  of  yielding  a 
product  with  from  1-5  to  6-0  per  cent.  C.  The  thermite 
process  is  carried  out  in  sheet-iron  vessels  lined  with 
magnesite.  A  mixture  of  vanadium  pentoxide,  hammer- 
scale  and  aluminium,  sometimes  with  addition  of  iron 
turnings,  is  introduced  in  successive  portions,  a  mass 
weighing  about  35  kilos.,  and  containing  30  to  40  per 
cent.  V  being  thus  obtainable  in  a  single  operation.  The 
most  useful  commercial  alloy  contains  about  30  per 
cent,  V.  It  is  hard,  but  not  brittle,  and  is  difficult  to 
pulverise  ;  sp.  gr.  7-34.  m.  pt.  1340"  to   1400°  C— T.  St. 


Tungsten  and  carbon.     0.  Ruff  and  R.  Wunsch.     Z.  anorg. 
Chem.,  1914,  85,  292—328. 

The  melting  points  of  tungsten-carbon  alloys  in  a  furnace 
with  a  reducing  atmosphere  (carbon  monoxide)  depend 
very  greatly  on  the  rate  of  heating  and  on  the  composition 
of  the  furnace  gases.  An  outer  layer  rich  in  carbon  is 
formed  which  has  a  high  melting  point,  so  that  fusion 
takes  place  from  within  outwards.  The  rate  of  heating 
has  thus  a  twofold  effect  on  the  temperature  of  visible 
fusion  ;  it  affects  the  degree  of  carbonisation  of  the  outer 
layer  and  also  the  rate  at  which  the  carbon  can  diffuse 
to  the  interior.  The  carbides  found  by  the  authors  were 
W3C  (m.  pt.  over  2700°  C),  WC  (decomposes  on  melting), 
and  the  metallographic  observations  suggested  a  third 
component,  probably  W2C.  Three  eutectics  were  observed, 
composed  of  tungsten  and  WC  (1-4  per  cent.  C,  in.  pt. 
2690"  C),  W3C,  WC,  and  another  unidentified  carbide 
(2-4  per  cent.  C,  m.  pt.  2660°  C,  probably  metastable), 
and  WC  and  probably  W2C  (3-5  per  cent.  C,  m.  pt.  2580°  C.) 


Tungsten-thorium,     a     ductile    alloy.     L.     v.     Grotthnss. 
Metall  u.   Erz,   1913,  10,  844. 

One  hundred  grms.  of  purified  tungstic  oxide  were  mixed 
with  a  solution  in  absolute  alcohol  of  1-05  grm.  of  thorium 
chloride,  and  the  alcohol  evaporated  with  constant 
stirring.  The  mixture  was  dried  at  100c  C  heated  in 
stream  of  hydrogen  for  1£  hours  over  a  luminous  gas 
flame,  and  then  for  half  an  hour  over  the  blow-jape 
(about  900  ('.).  The  black  amorphous  powder  thus 
obtained  was  formed  into  small  U-shaped  rods  with  an 
organic  binding  material,  and  heated  in  a  stream  of 
hydrogen  at  about  1100  ('..  the  rods  changing  to  gray- 
black,  but  still  remaining  non-metallic.     They  were  then 
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planed  iii  aii  cxhauatod  vessel,  anil  heated  to  inoan- 
doaoenoe  bj  a  currenl  "i  6  to  7  amps,  at  250  volts,  ammonia 

being   admitted   at    the  game   i The   resulting   thin 

threads  had  a  metallic  lustre  ami  were  ductile,  (in 
increasing  tin-  thorium  content  to  more  than  I  per  cent.,  the 
dnctiliti  disappeared.     T.  St. 

Uranium,  radium,  and  vanadium  :  .1  preliminary  report  on 

.     K.  B.  Moore  and  K.  I.,  kitlnl.     U.S.  Dent,  of  the 

Interior,  Bureau  "f  Minos.     Bull.  To.  1913.     '.'7  pages. 

A  m  mm  uiv  of  available  information  regarding  the  sources 
of  these  metals,  the  methods  used  in  treating  the  ores,  and 
the  uses  of  the  finished  products. 

OarnotiU    deposits.     These    are    the    most     important 
radium- bearing   deposits   known,   and   occur   in   the  arid 
ins  of  Colorado  west  of  the  Rook;  Mountains  and  K. 
Utah.     The  yellow  carnotite  (uranyl  potassium  vanadate, 
probably  K,0,2UO„V,0,,3HtO  ;   sp.  gr.   1136)  is  found 
mostly   iii   massive   white  sandstone   underlying   the   red 
Dakota  conglomerate  (lower  l  Iretaceous)  as  an  incrustal  ion 
on  the  faces  of  joints  ami  fractures  and  is  deposited  an  and 
and  I iet ween  the  iiuln  idual  grains  of  the  sandstone  ;  small 
cylindrical  pockets  of  richer  ore  are  found  in  ]  laces,  while 
red  calcium  vanadate  is  occasionally  met  with  as  well  as 
black  ra  lio-active  material.      The  ore  mined  must  he  hand- 
sorted  in  order  to  yield  a  shipping  grade,  i.e.,  2  per  cent. 
l"jtls.     None  of  the  deposits  are  extensive,   and   all  are 
more  or  less  difficult   of  access.     The  present  method  of 
mining  and  sorting  is  wasteful,  and  much  low-grade  ore  is 
left  ill  the  mine  or  thrown  on  the  dump.      The  ore  can  be 
concentrated  either  wet  or  dry.     In  the  wet  process  the  ore 
is  reduced  to  40-  or  80-mesh,  the  crushing  being  accom- 
panied by  rubbing  so  as  to  loosen  the  carnotite  from  the 
!  grams.     On  subsequent  washing  in  a  revolving  tank 
the  particles  of  carnotite  in  suspension  can  be  drawn  off 
after  the  sand  grains  have  settled.      Where  water  is  scarce 
the  rock    is  crushed   to  about    40- mesh   and   passed   over 
an  oscillating  150-mesh  screen,  the  undersize  forming  the 
titrate.     The  screen  must   be  encased,  and  all  the 
dust  carefully  collected.     Uraninite  {pitchblende)  dep 
Near  Central  City,   Colorado,   are   live   mines   that   have 
produced    pitchblende    as    very    high-grade    ore.     About 
1905 — 11  the  Kirk  mine  produced  20  tons  of  ore  averaging 
35  peroent.  U.Oo  and  100  tons  of  3 — t  percent,  ore.     Low- 
grade  material  has  been  mostly  neglected,  but  it  can  be 
■ent rated   with  fair  results,   and   it   is  hoped   that  0-5 
per  cent,  ore  will  be  utilised.      The  important  European 
deposits    of  pitchblende  are  found   at   Joachimsthal  (Bo- 
hemia) and  Johanngeorgenstadt  and  Annaberg  (Saxony). 
Autunite  (uranium  calcium  phosphate)  is  mined  in  Northern 
Portugal  by  a  French  company.      Several  finds  of  urani- 
ferous  ores,   such  as  autunite,   carnotite,  and   torbernite 
(uranium    copper    phosphate)   have    been    reported    from 
South    Australia.      Vanadium    ores    other    than    cam 
Roseoelito   (vanadium   mica)   occurs   in  S.W.   Colorado  ; 
the  deposit  is  low  -grade  ( 1 — 2  per  cent.  V205)  but  is  being 
mined  at  a  profit  because  it  is  large  and  easily  worked 
In  the  same  State,  roscoelite  has  been  found  associated  with 
silver  ore.  while  the  ash  from  grahamite  (a  solid  native 
bitumen)  found   in   West   Virginia  and   Oklahoma  gave 
-34-5  per  cent.  \ \0y     Peru  possesses  an  important 
vanadium   ore   deposit    composed   chiefly  of  patronite  (a 
sulphide    of    vanadium)    besides    red    calcium    vanadate 
ami  other  minerals.     The  mines  are  worked  by  an  Ameri- 
can company.     Production.     In  1SU2,  2SS  tons  of  uranium 
le  was  produced  in  the  United  States.     Assuming  that 
the  radium  is  in  equilibrium  with  the  uranium   (the  normal 
ratio  of  Ra  to  U  being  1  i  2,940,000)  this  is   equivalent  to 
u  grms.  of  radium  chloride.     The  Austrian   output  for 
ll'll    was  2  047   grms.,   and   that   from   all  other    sources 
probably  less  than  1-5  grms.     America  supplied    in    1912 
approximately    285   tons   of   vanadium    metal,    chieflv    in 
the  form  of  "ferro-vanadiiim. — W.  R.  S. 

OeU  an  Zinc-dust  precipitation  of .     A.  M. 

Merton.     Min.   and   Eng.   World.   1913,  429.     ,T.  (hem. 

id  Min.  Soc,  S.  Africa,  1913,  14.  317—319. 

ZlNi-DVsT.  or  fume,   has  largely  displaced  zinc  shavings 

as  a  precipitant  of  gold  and  silver  from  cyanide  liquors. 

A  small  stream  of  an  emulsion  of  zinc-dust  is  incorporated 


with  tin-  oyanidc  solution,  whiofa  is  forced  through  filter- 
presses  bj  means  of  triplex  pomps.     Then  tween 

the  zinc  and  tie  .  v  anidea  is  complete  in  less  than  a  minute 
provided  there  l.  diffusion  of  the  dual  thn 

the  solution.     The  efficiency    if  precipitation  bj   du 

lunli  ('.is  99  pei  cent.),  and  is  unimpaired  even  if 
the  precipitate  oarnee  m  pei  cent.  <n.  The  consumption 
of  dust  will  usually  be  25  50  per  oent.  less  than  of 
shavings,  while  the  latter  oosl  aboul  30  pei  oent.  n 
than  dust.  The  essential  thing  is  to  add  the  right  amount 
of  dust  to  the  liquor;   it  is  ..!-<■  import  int  to  ti  it  tie  dual 

before   use.   as    It     \.ui.  icitly    ill   eom  posit  ion.        It    -holild 

lie  stored  in  a  dry  place,  as  it  oxidises  rapidlj  and  is  liable 

t"  spontaneous  combust  ion.      W.  R.  S. 


Sodium  :    Studies    on    tin     preparation    of        -.     /.     B. 
Neumann  and  s.  Giertsen.     '/.   angew.  (  hem.,  1914,  27. 

65     70. 

Tin  authors  carried  out  experiments  in  an  apparatus  of 
aboul    16    kilos,    capacity,    constructed    on    the   lines   of 

Castner's  apparatus.  When  the  proper  conditions  were 
mantained.  chief  among  which  is  the  adoption  of  a  device 
for  separating  the  anode  from  the  cathode  and  thus 
facilitating  the  evolution  of  water,  current  yields  of  up- 
wards of  50  per  cent,  could  be  obtained,  as  compared  with 
30 — 10  per  cent,  in  practice.  An  important  point  was 
the  correct  adjustment  of  the  temperature  of  the  bath 
which  should  be  about  320  I '..  being  slightly  lower  for 
high  currents.  If  the  temperature  were  too  high  the 
sodium  globules  did  not  unite  readily,  were  not  casih 
separated  from  the  melt,  and  adhered  to  the  ladle  in 
which  they  were  removed.  In  installations,  of  suitable 
size,  using  correspondingly  higher  currents,  it  is  probable 
that  the  authors' modifications  would  greatly  improve  nol 
only  the  current  yield  but  also  the  energy  yield  in  the 
manufacture  of  sodium. — W.  H.  P. 


Metals,     Densities  of  some in   thi   liquid   <lote.     P- 

Pascal   and    A.    Jouniaux.     Comptea   rend..    1014.    158. 

414 — no. 


The  densities  were  determined  at  various  temperatures 
by  a  method  involving  the  use  of  a  quartz  float.  Formula 
are  given  for  the  variations  in  density  of  tin.  lead,  zinc, 
antimony,  aluminium  and  copper,  with  temperature.  I  In- 
curve of  specific  volume  of  tin  shows  a  marked  inflexion 
at  620  C,  suggestive  of  dynamic  allotropy  such  as  is 
exhibited  by  sulphur.  A  metal  with  a  high  coefficient 
of  expansion  as  a  solid  has  also  a  high  one  as  a  liquid. 
The  change  in  volume  on  fusion  is  not  usually  more  than 
1  or  2  per  cent. — W.  H.  1'. 

Determination    of  sulphur    in   puritt.-:     Martin.     8et    \  II. 

Fine-meshed  brass  gaua   a  lutes  for  /•'".'(!""''   '" 

electro-analysis.     Calhane and  rVheaton.   Sei  Will. 

Patents. 

Steel  V  -T.  Rossi.  Niagara  Falls.  N.V..  Assignor  to  The 
Titanium  Alloy  Manufacturing  Co..  New  i  ,.rk.  U.S. 
Pat.    1.IIK...4SS.  .Ian.  27,    1014. 

The  steel  contains  Ti  less  than  0-50.  C  more  than  f>«0 

per  cent.,  and  manganese,  and  is  unalloyed  with  other 

metals.— T.  St. 

Steel  ■    Manufacture  of .     W.  R-  Walker.  New   York. 

Meel,  -""^.s.  r*t\o8d,003,  K,i'-  :1'  lW4" 
Stefl  is  manufactured  from  iron  having  a  phosphorus 
content  below  that  of  basic  Bessemer  iron,  by  partially 
blowing  the  iron  in  an  add  converter  to  remove  silicon 
and  a  portion  of  the  carbon  ;  transferring  the  metal  hrst 
to  an  intermediate  basic  open-hearth  mixer,  where  the 
metal  is  treated  with  a  basic  slag  of  iron  ore  and  lime,  to 
remove  phosphorus,  then  in  portions  from  time  to  time  to 
ncid  electric  furnaces  in  which  a  non- oxidising  atmosphere 
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is  maintained,  and  next  to  an  acid  mixer  in  which  a  sub- 
stantial quantity  of  molten  metal  is  maintained,  in  order 
to  obtain  uniformity  as  regards  carbon  and  other 
ingredients. — T.  St. 

Ores    or    concentrates ;     Decomposition    of    complex . 

\V.   A.   Hall,  New  York.     Eng.   Pat.   21,826.   Sept.   25, 

1912. 
(  'omplex  sulphide  ores  or  concentrates  of  zinc,  lead  and 
iron  are  subjected  to  the  action  of  a  reducing  flame  and 
a  limited  quantity  of  steam  insufficient  in  itself  to  decom- 
pose the  ore  or  concentrate,  whereby  some  of  the  sulphur 
is  removed  in  the  elementary  form  (see  Fr.  Pat.  458, 02S  of 
1912;  this  J..  1913,  1156),  together  with  the  volatile 
metallic  sulphides,  the  latter  being  recovered  separately 
by  fractional  condensation.  The  ore  is  kept  agitated 
during  the  process,  which  may  be  carried  out  in  a  mechani- 
cal furnace  of  the  Wedge  or  Herreshoff  type,  steam  being 
introduced  between  the  shelves. — A.  S. 


MetaUurgic  d-furnact   part.      XV.    \V.    Case,    jun.,     Denver, 
Colo.     U.S.  Pat,  1,085,540,  Jan.  27,  1914. 

The  crucible  of  a  tilting  furnace  has  a  short  pouring 
spout  semi-circular  in  cross-section  and  disposed  at  right 
angles  to  the  vertical  axis  of  the  crucible.  A  curved  lining 
forming  a  pouring  trough  is  mounted  on  the  furnace  below 
the  spout,  both  spout  and  trough  being  provided  with 
flanges  to  make  a  suitable  connection.  The  lid  of  the 
crucible  has  a  lip  which  covers  the  pouring  spout.  The 
furnace  cover  has  a  central  aperture,  and  a  recess  on  its 
Lower  face,  forming  a  passage  way  above  the  crucible  lid 
for  the  escape  of  the  products  of  combustion. — T.  St. 

Metals;     Process   of  preventing   oxidation   of during 

a  a  waling.  J.  F.  Thompson,  Brooklyn,  and  E.  E. 
Seelye,  Tomkinsville,  N.Y.  Assignors  to  The  Inter- 
national Nickel  Co.,  N.J.   U.S.  Pat.  1,085,768,  Feb.  3. 1914. 

Metallic  articles  are  protected  from  oxidation  during 
annealing,  by  first  coating  their  surfaces  with  an  emulsion 
with  water  of  CaF2  2  parts  and  Cad,  1  part. — T.  St. 


— .     A.    P.    Strohmenger, 
Ltd.,  London.     U.S.  Pat. 


Metals  ;  Electric  fusion  of  — 
Assignor  to  Ester  and  Co., 
1,085,951,  Feb.  3,  1914. 

Two  rods  of  metal  are  placed  parallel  to  each  other,  with  a 
layer  between  them  of  fusible  insulating  material  adapted 
to  form  a  slag,  and  containing  alloying  ingredients.  The 
rods  are  then  connected  with  the  poles  of  a  source  of 
electricity  so  that  an  arc  passes  between  their  ends.  The 
fused  metal  drops  into  a  crucible,  where  it  is  heated. — T.  St. 

Brass- pickling     solutions;      Method     nf     maintaining     the 

efficiency    of .     R.    R.    Parish,    Assignor   to    Chase 

Rolling  Mill  Co.,  VVaterbury,  Conn.     U.S.  Pat,  1.086,079, 
Feb.  3,   1914. 

The  solution,  composed  of  copper  sulphate,  zinc  sulphate, 
sulphuric  acid  and  water,  is  circulated  continuously  through 
an  electrolysing  tank  containing  insoluble  anodes  and 
metallic  cathodes,  so  that  a  predetermined  amount  of 
acidity  is  maintained  by  the  removal  of  a  portion  of  the 
copper  and  the  restoration  of  an  equivalent  amount  of 
sulphuric  acid. — T.  St. 

Iron  ;  Process  for  the  industrial  manufacture  of    electrolytic 

.      A.      Boucher,       Prilly-Chasseur,       Switzerland, 

Assignor  to   Soc.    "  Le   Fer/'    Grenoble,   France.     U.S. 
Pat.  1.086,132.  Feb.  3,  1914. 

See  Ft.  Pat.  458,294  of  1912;  this  J..  1913,  1115.— T.  F.  B. 

7ro»  and  other  metals;    Manufacture  of .     Means  or 

apparatus  in  or  relating  lu  the  manufacture  of  iron  and 
other  metals.  A.  E.  Bourcoud,  London.  U.S.  Pats 
1.086.133  and  1.086,134.  Feb.  3.  1914. 

Kef.  Eng.   Pat,  676  of  1910;    this  J..   1911.  629— T.  F.  B. 


Iron    and    sted;     Manufacture    of .      Billings    Process 

Co.      Fr.    Pat.    462.851.   Sept.    22.    1913. 
See  U.S.Pat.1,073,587  of  1913  ;  this  J.,1913,1017.— T.  F.  B. 

Alloys  containing  cobalt.     E.  Havnes,  Kokomo,  Ind.,  U.S.A. 
Eng.  Pat.  2487,  Jan.  30,  1913. 

See  U.S.  Pat.  1.057,828  of  1913  ;  this  J.,  1913,  493.— T.F.B. 

Aluminium  ;    Production  of from   its  compounds.     G. 

Giulini,  Ludwigshafen  on  Rhine,  Germany.     Eng.  Pat. 
8166,  April  7,  1913.     Under  Int.  Conv.,  May  3,  1912. 

See  Fr.  Pat.  456,290  of  1913  ;   this  J.,  1913,  948.— T.  F.  B. 

Aluminium  alloys.  T.  A.  Bayliss  and  B.  G.  Clark.  Fr. 
Pat,  462,361,  Aug.  18,  1913.  Under  Int.  Conv.,  Aug. 
24,    1912. 

See  En.;.  Pat.  19,452  of  1912  ;  this  J.,  1913,  948.— T.  F.  B. 


'rhenium;     Production    of   metallic .     W.    C.    Arsem, 

Schenectady,    Assignor   to   General   Electric   Co.,    New 
York.     U.S.  Pat,  1,085.098,  Jan.  27,  1914. 

See  Eng.  Pat.  14,972  of  1905  ;   this  J„  1906,  866.— T.  F.  B. 

Metallurgical  and  chemical  process  ;  Economic .  [Puri- 
fication of  metals.]  J.  E.  Bucher,  Coventry,  R.I., 
Assignor  to  Nitrogen  Products  Co.  U.S.  Pat.  1,086,019, 
Feb.  3.  1914. 

See  Fr.  Pat.  459,853  of  1913  ;  this  J.,  1913,  1159.— T.  F.  B. 


Metals;    Process  for  fusing .     Ester  and    Co.,    Ltd. 

Fr.   Pat.   462,739,   Sept.    18,   1913.     Under  Int.   Conv., 

Nov.  30,   1912. 
See  U.S.  Pat.  1.073.543  of  1913  ;  this  J.,  1913,  981.— T.F.B. 


XL— ELECTRO-CHEMISTRY. 

Refractories ;     High-temperature    [electrical]    resistivity  of 

A    new   method   of   measuring,    with   results  for 

alundum.     E.    F.    Northrup.     Met.   and   Chem.    Eng., 
1914,  12,  125—128. 

The  refractory  material  was  mixed  with  a  small  quantity 
of  water  and  moulded  under  pressure  into  thin  rectangular 
slabs  (3-4  cm.  wide,  4-8  cm.  long  and  0-25  cm.  thick)  three 
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,,i  irhioh,  after  being  dried,  were  damped  between  thi 
graphite  plates  A,  <i,  B. 6,  (Fig  I)  bj  means  of  thi  graphite 
terewi  8  and  S,,  the  external  plates  A.  B,  being  Buffli  ientl] 
long  to  ensure,  by  their  natural  spring,  the  maintenance 


fie 


of  a  uniform  pressure  upon  the  refractory  pieces  during  the 
subsequent  changes  of  temperature  The  electrical  con- 
nections were  made  as  shown  in  Fig.  Land  diagrammatic- 
ah  in  Fig  2,  the  terminals  I.  /,.  ol  molybdenum  wire, 
istened  to  the  plates  «,  b.  by  means  of  the  graphite 
i,  gt.  If  H  is  the  measured  resistance  between  the 
terminals  t,  I,,  /  the  thickness  of  one  refractory  slab,  S  its 
cross  section  (width  <  length)  and  •  its  gpecifio  resistance 
::> 


in  ohms  per    cm.3,  then  o 
3* 
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R.       With  the  dimensions 


chosen,   „.  =100,  so    that    pt     lOOFf,     the    subscript    / 

indicating  that  p  and   K  are  determined  at  the  measured 
temperature  1°  ( '.     The  arrangement  shown  in   Fig.  1  was 
planed  in  the  bottom  of  the  tubular  chamber  of  an  electric- 
ally heated  furnace  (Met.  and  (hem.   Eng.,   1914.  12,  31) 
and  the  two  molybdenum  wires  passed  through  a  cylin- 
drical  cover-piece   which   tightly  closed   the   top  of  the 
furnace,  and  through  which  a  thermocouple  of  platinum 
and    platinum  +  10    per    cent,    rhodium    (enclosed    in    a 
poraatain  tube)  was  also  passed  to  a  point  close  to  the 
refractory   pieces.     An   electrodynamometer  method   was 
used    for    measuring    the    electrical    resistance,    the    two 
molybdenum  terminals  being  joined  to  the  —  posts  of  the 
bridge   arrangement    shown    in    Fig.    3,  and   the  thermo- 
•  >uplc    readings    made    with    a    potentiometer.     Before 
beginning  the  final  measurements,  the  material  was  heated 
>o   about    1500s  ('.    since    it    was    found    that    the 
licniical   composition  of  any  refractory   material   is   not 
in  an  equilibrium  position  at  a  high  temperature  unless  it 
baa   been    previously   heated   to   that    temperature.     The 
measurements  of  temperature  and  resistance  were  taken 
with  rising   temperature   in   the   furnace,   tight    clamping 
ol  the  refractory  pieces  between  the  graphite  plates  being 
thus  assured   by   expansion.     It    is   stated    that    relative 
values  obtainable  by  this  means  are  accurate  to  within 
'-'  or  3  per  cent,  and  absolute  values  probably  to  within 
1"  or    15    per   cent.     Tie-    resistivity    of   alundum    (finely 
-round)  between  750°  and   1600°  C.  is  shown  by   means 
of  a  curve,  the  values  obtained  at  these  two  temperatures 
being   res|iectivelv    50,000   and    100    ohms    per   cm.3 

— W.  E.  F.  P. 


power   resources   i«    Alaska  ]'<>r  electro-chemical   in 

tea.     Board  of  Trade  J..  Feb.   19,   1914.     [T.R.] 

I'm  Report  for  the  year  ended  30th  dune.   1913,  of  the 

•  ■'v.rnor  ol  Alaska  to  the  United  States  .Secretary  of  the 

nterior  states  that   then-  is  a   great   deal  of  water  power 

D  Alaska  that  could  be  utilised,  in  conjunction  with  the 

>thet  natural  of  the  country,  for  the  develop. 

neat    of    electrochemical     industries.      Water     power    is 

being  developed  at  Speel  River,  about  35  miles 

outh-east   of  Juneau,   the   purpose  being   the  establish- 

lent   of  a  large  electrochemical  and   industrial   plant   to 

lanufacture  carbides,  sulphuric  acid  and  other  chemicals, 

a  from  clinker  iron,  wood   pulp,  and  sulphur,  etc. 

here  is  a  practically  unlimited  supply  of  raw  mat.  rials. 

•eluding  timlK-r.  lime,   sulphur,   etc..   near  at    hand,  and 

litable  fuel  will  be  obtainable  from  the  Alaska  bold  mines 

hen  opened,  or  from  British  Columbia 


Fine-meshed  bra  tituU  for  platinum   in 

eleetro-analysie.     Calhane  and  Wheaton.    8ti   X  XIII- 

I'vi  I    ■  I 

(hunt  ■(/<  aerator.  S.  Held,  Assignor  to  The  Held  Co., 
Chicago,    III.     U.S.    Pat,    1,086,679,   Jan,    27,    1914 

The  space  between  concentric  outel  and  innei  dielectric 
tubes  forms  the  ozone  ehambi  i  The  outer  tube  is  open 
it  one  end  and  is  provided  with  a  restricted  outlet  at  the 
opposit,-  end.      In   contact    with   I  hi    greater   part    of   itt 

outer  surface  is  an  electrode.       The  inner  tub isists  of 

a  closed  vacuum  tube  and  contains  a  h  Mow  electrode 
extending  Dearly  its  whole  length.  The  tubes  are  con- 
nected  at    the  closed  end  of  the  outer  tube,   and   this   in 

provided  with  projections  on  its  inner  surface  at  its  open 
end  to  maintain  the  oorrecl  spacing  between  the  two 
tubes.    T.St. 

Ozone  ge iterator.  YV.  (>.  Freet,  Hackensack,  X  I  .  Assignor 
to  Steynis  Ozone  Co.,  New  fork.  U.S.  Pat.  1,085,698, 
Feb,  :i.  1914. 

Tiik  generator  consists  of  a  base  of  insulating  material, 

a  flat  electrode  supported  by  the  base,  a  flat  dielectric 
supported  over  the  electrode,  and  flat  strips,  constituting 
electrodes,  supported  in  racks  having  vertical  slots,  and 
situated  above  the  dielectric. — T.  St. 


Furnace ;     Electric .     B.    Guthrie,     Pittsburgh,    and 

J.  P.  Karch,  Sewicklev,  Pa.,  Assignors  to  ( '.  1".  Carpenter, 
trustee,  Pittsburgh,  Pa.  I'.S.  Pat.  l.usti.H.L  Feb.  3. 
1914. 
A  CRUCIBLE  is  heated  by  the  current  passing  between  two 
electrodes  which  are  movable  towards  and  away  from 
the  crucible,  in  a  horizontal  direction.  Bach  electrode 
encloses  substantially  one-half  of  the  crucible,  and  is 
shaped  so  that  it  is  in  contact  with  the  latter  at  the  bottom, 
and  diverges  from  it  towards  the  top.  The  space  between 
the  electrodes  and  the  crucible  is  filled  with  a  broken 
carbon  resistance. — T.  St. 


Battery  compounds.  J.  W.  Mackenzie.  London.  From 
Cook  Railway  Signal  Co.,  Denver.  L.S.A.  Eng.  Pat. 
7298.  March  27.  1913. 

See  L. s.Pat. l.!Mi(i.S32. >f  1913  ;  this  J..  1913,611.— T.  F.  B. 

Absorbent  for  use  in  (At  cells  of  electric  dry  batteries  ;  Process 

for  preparing  an .     P.  Rabbidge.     Fr.  Pat.  4u-'.'."l 

Sept.  2,  1913.     Under  Int.  Conv.,  Sept,  27,  1912. 

See  Eng.  Pat.  19,783  of  1913  ;  this  J.,  1914.  89.— T.  F.  B. 

Electric  discharges  in  gases;    Method  of  and  furnace  for 

securing  products  of  reaction   by ■     C   F.   R.   von 

Koch,  Stockholm.     U.S.  Pat.    1,085,440,  .Ian.  27.   1914. 

SEE  Fr.  Pat.  451,361  of  1912  ;  this. L.  1913,  till.  — T.  F.  B. 

Vanufeictur,    of  nitrides.     Addition   to    Fr.    Pat.    167,922. 
1  See  VI 1. 


Apparatus   for    the    electrolytic    production    and    collection 
Jfhudreej.n  and  oxyg^     **■  Pat.  461,981.     S«  ML 

XH.-FATS;    OILS;    WAXES. 

Palm-kemd  oil  ;    Composition  oj — . .     G.   D.    Elsdon. 

Analyst.  1914,  39.  78— 80. 
Jckaction-atiox   of   palm-kernel   oil    by   the   process of 
alcoholvsis.  as  used  for  cocoanut  oil  (this  .L.   1913,   149), 
gave  the  following  approximately  quantitative  proportions 
of  fatty  acids  :-Caproic  acid,  2  ;   caprylic  acid,  o  ;    capric 
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acid,  6  ;  lauric  acid,  55  ;  myristic  acid,  12  ;  palmitic  acid, 
9  :  stearic  acid,  7  ;  and  oleic  acid,  4  per  cent.  These 
results  indicate  that  it  might  not  be  possible  to  distinguish 
between  certain  samples  of  cocoanut  oil  and  palm-kernel 
oil,  even  in  the  pure  condition.  Haller's  process  of 
alcoholysis  (this  J.,  1907,  32s  ;  1 90s,  324)  does  not  give 
reliable  qualitative  results  and  is  unsuitable  for  preliminary 
tests.— C.  .A.M. 


Argemouc    Mexicana  ;     The    oil    of .     K.     Bhaduri, 

Amer.  J.  Pharm..  1914,  86,  49—54. 

The  crushed  seeds  of  Argemom  Mexicunu,  which  now 
grows  wild  in  India,  yielded  22-3  per  cent,  of  a  thin  brown 
oil  on  extraction  with  light  petroleum.  The  expressed 
oil  gradually  thickened  on  keeping  and  deposited  a  very 
small  amount  of  a  red  crystalline  substance,  m.pt.  172  C. 
The  oil  solidified  at  10 — 17  C.  The  following  characters 
were  observed  :  sp.  gr.  0-91 17  at  2S  ('..  and  0-9007  at  100  C, 
refractive  index,  1-46552  at  .'52  ('.  ;  saponification  value, 
185-5  ;  acetyl  value,  27-9  ;  acid  value.  140  ;  bromine 
value  102-2;  Reiehert-Meisel  value,  0-61  ;  Hehner  value. 
9402  ;  glycerol,  15-48  per  cent.  .-  Maumene  test.  65  ( !.  : 
The  fatty  acids  contained  77  per  cent,  of  liquid  acids  having 
the  iodine  value  147-4.  Evidence  was  obtained  of  the 
presence  of  acetic,  valeric  and  lauric  acids. — F.  Shdn. 


Hydrogenated  oils ;   Analytical  constants  of .     C.  Ellis. 

J.  Ind.  Eng.  Chem.,  1914,  6,  117—122. 

A  review-  of  the  published  data  on  the  analytical  characters 
of  hydrogenated  oils  (see  this  J.,  1912,  996  ;  1913,  201,  370, 
665,  797  ;  1914,  206),  together  with  some  of  the  author's 
own  observations.  The  saponification  value  and  content 
of  free  fatty  acids  and  of  unsaponifiable  matter  are  not 
appreciably  affected  by  hydrogenation  :  the  refractive 
index  is  diminished  as  is  shown  by  the  following  values 
for  hydrogenated  oils,  the  melting  points  of  which  are 
given  in  brackets  :  corn  or  maize  (55-7°  ('.),  1-4514  ;  whale 
(41-5°  C),  1-4550;  sova  bean  (50-3°  C),  1-4538  :  cocoanut 
("olein")  (24-7C).  1-4425;  linseed  (42-3°  C),  1-4610; 
palm  (38-7°  C),  1-4517;  palm  (44-8°  C  ),  1-4494;  peanut 
or  arachis  (34-7°  C),  1-4547.  Hydrogenated  arachis 
(peanut)  and  sesame,  oils  cannot  in  some  cases  be  distin- 
guished from  lard  nor  hydrogenated  whale  oil  from  mutton 
or  beef  tallow  bv  means  of  the  usual  analytical  constants. 

—A.  S. 


Oil, 


-  for  lubrication.     M.    Pellet. 
1914,  16,  63—64. 


Utilisation  of  used — 
Intern.  Sugar  J. 

According  to  the  experience  of  the  author,  used  oil  pre- 
serves its  lubricating  properties  almost  intact,  its  density, 
viscosity,  flash  point,  and  acidity  not  being  notably 
altered.  The  oil  may  be  purified  by  passing  it  through 
medium-mesh  wire  gauze  to  remove  solid  impurities, 
and  then  treating  it  with  steam  in  a  tank  containing  a 
coil  pierced  with  holes  on  the  lower  side.  The  steaming  is 
continued  for  15 — 30  minutes  from  the  time  when  the  mass 
becomes  hot,  and  the  separated  oil  is  centrifuged  or 
filtered  through  flannel,  the  filter  being  disposed  in  a 
warm  place,  or  provided  with  a  hot-water  jacket. — J.  P.  O. 

Sulphonated  oils;    Analysis  of .     Provisional  method 

of  llo  Amer.  Leather  ('lorn.  Assoc.  J.  Amer.  Leather 
Chem.  Assoc.,  1914,  9,  68—70.  (See  also  this  J.,  1914, 
32.) 

Moisture. — 30  to  40  grms.  of  the  oil,  mixed  with  75  c.c.  of 
xylene  saturated  with  water,  are  distilled  from  an  oil  bath 
into  a  graduated  tube  until  the  distillate  is  clear.  The 
water  in  the  distillate  is  measured.  Unsaponifiable. — 
10  grms.  of  oil  are  boiled  for  1  hour  under  a  reflux  condenser 
with  5  c.c.  of  aqueous  potassium  hydroxide  (50  guns,  per 
100  c.c),  45  c.c.  of  alcohol,  and  a  few  glass  beads.  After 
adding  100  e.c.  of  water  and  cooling,  the  mixture  is  shaken 
at  least  three  times  with  petroleum  ether  (b.pt.  40° — 75°  C.)» 
Using  50  c.c.  each  time.  The  petroleum  ether  solution  is 
washed  at  least  three  times  in  succession  with  50  c.c. 
of  water  containing   10  c.c.   of  alcohol,   using  alcohol   to 


break  emulsions,  and  is  then  evaporated,  and  the  residue 
weighed.  Combined  S03.~ (See  this  J,  19)4,  32.)  Total 
fatty  oil  is  taken  as  the  difference  between  100  and  the 
sum  of  moisture,  ash,  and  unsaponifiable  matter. — J.  R.  B. 

Fish-scrap  fertiliser  industry  of  the  Atlantic  Coast  (U.S.A.). 
Turrentine.     See  XVI. 

Patents. 

Snap;     Manufacture    of   milled .      F.    A.    V.    Klopfer, 

Dresden-Leubnitz,     Germany.     U.S.     Pat.     1,085,437, 
Jan.   27,   1914. 

See  Eng.  Pat,  2191  of  1912  ;    this  .1.,  1912,  546.—  T.  F.  B. 

Obtaining  products  [oils  and  a  fertiliser]  from  sen-age  sludge. 
Eng.  Pat,  1564.     See  XIXb. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Zinc  white;    Preventing  the  injurious  effect  of on  the 

fastness  to  light  of  water  colours.     E.  Tauber.   Farbenzeit., 
1913.  19,  475—485.     Chem.  Zentr.,  1914,  1,  503. 

The  injurious  effect  of  zinc  white  (this  J.,  1911,  1170)  may 
be  due  to  an  impurity.  By  treating  commercial  zinc  white 
with  hydrogen  peroxide  and  using  glycerin  in  addition  t-. 
gum  as  a  vehicle,  a  permanent  Chinese  white  can  be 
obtained  which  apparently  does  not  affect  the  fastness 
to  light  of  other  water  colours.  Zinc  white  has  an  injurious 
action  on  Prussian  blue  even  in  the  dark.  Calcium 
tungstate  is  recommended  as  a  valuable  though  expenshe 
white  pigment,  which  approaches  zinc  white  in  covering 
power  and  has  no  injurious  effect  on  the  fastness  to  light  of 
other  colours. — A.  S. 

Paint  vapours  ;    Composition  of .      H.  A.  Gardner.     J. 

Ind.   Eng.   Chem..    1914,   6,  91—95. 

A  current  of  purified  air  was  drawn  through  vessels  which 
had  been  coated  inside  w-ith  a  drying  oil  (raw  linseed, 
soya  bean,  tung,  and  menhaden  oils),  or  with  mixtures  of 
various  pigments  with  raw  linseed  oil.  Armstrong  and 
Klein's  statement  (this  J.,  1913,  320)  that  no  volatile 
metallic  compounds  are  evolved  from  oil  paints  containing 
lead  or  zinc  pigments  was  confirmed.  The  absorption  of 
oxygen  by  thin  films  of  drying  oils  was  accompanied  by 
the  evolution  of  considerable  quantities  of  carbon  dioxide 
and  organic  compounds  and  a  small  quantity  of  carbon 
monoxide  (detected  by  the  liberation  of  iodine  from  heated 
iodine  pentoxide).  In  the  vapours  from  drying  paints 
tin-  presence  of  aldehydes,  acids  (formic  acid.  etc.).  carbon 
dioxide  and  monoxide  was  detected  ;  the  production  of 
volatile  substances  appeared  to  be  stimulated  by  tin 
presence  of  basic  pigments  and  oil  of  turpentine. — A.  S. 

Wood  turpentine  industry  ;    The  present  status  of  the 

E.  H.   French  and  J.   R.   Withrow.     Met.   and  Chem 
Eng.,  1914,  12,  95—99. 
In  a  resume!  of  the  general  methods  of  manufacture,  tb< 
economics  of  the  steam,  solvent,  alkali,  bath,  and  destruo 
tive  distillation  processes  are  considered,  particulars  bein, 
given  of  the  approximate  yield  and  operating  cost  in  BOCi 
case,  and  suggestions  n  ade  as  to  possible  improveiMnl 
and   future   developments.     The   authors  are   of  opinio 
that   for   the   successful   operation   of  the  steam  proc<* 
a  minimum  price  of  50  cents,  f  er  gal.  for  wood  turpentin 
is    necessary  ;     that   the   solvent    process   may   prove  i 
commercial    value    if    operated    on    a    scale    sufficientl 
extensive  to  permit  of  the  utilisation  of  the  treated  chi| 
for  the  economic  manufacture  of  paper  pulp    :  and  that  " 
alkali  process  (essentially  the  manufacture  of  paper  pu 
from   resinous   woods,   with  recovery   of  turpentine  ai 
rosin)    will    eventually    be    of    commercial    important 
although    at    present    requiring    capital    expenditure 
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develop  the  n  eohanioal  details.  Since  the  destructive 
distillation  process  has  alone  withstood  the  recent   prioe 

depression,   it    is   < oluded    thai    this   method   possesses 

Inherent  advantages  :  in  processes  of  tins  type,  however, 
Donsiderable  improvement  is  required  in  refining  and  in  the 
ntiljsation  of  waste  products.  Ii  is  stated  that  although 
the  industry  practically  owes  its  existence  to  abnormal 
narket  conditions,  the  manufacture  of  wood  turpentine 
will  neoossarily  become  <if  far-reaching  importance  in 
tin-  future,  .1^  a  means  of  utilising  an  absolutely  waste 
product  iiml  at  the  sam-  time  clearing  cut  over  lands  for 
occupation.      \V.  K.  1'.  P. 

Iction  of  aluminium  chloride  on  oil  of . 

#.8teinkopfand  M.  Freund.     Her..  In  14.  47,  41 1— 420. 

By  the  action  of  aluminium  chloride  on  French  oil  of 
terpentine  cooled  by  tec  and  kept  agitated,  the  chief 
product  was  a  resinous  polymeridc  of  pinene  melting  at 
When,  after  the  treatment,  the  reaction 
product,  without  separation  of  the  aluminium  chloride, 
was  decomposed  by  heating,  a  mixture  of  substances 
was  obtained  of  the  same  qualitative  composition  as  the 
mixture  obtained  under  similar  conditions  from  amylenc, 
Inc.  etc.  (compare  this  J..  1910,  10,  338),  i.e.  the 
most  rolat  le  portion  consisted  mainly  of  saturated 
paraffin  hydrocarbons,  then  a-  the  boiling  point  rose  the 
tractions  contained  increasing  quantities  of  naphthenes 
and,  later,  of  polynaphthenes,  whilst  the  least  volatile 
portions  consisted  of  oils  of  the  same  composition  anil 
properties  as  lubricating  oils  from  natural  petroleum. — A.  S. 

acid  ami  some  of  its  salt.*.     E.   O.   Ellingson.     -I. 
Amer.  Chem.  Soo.,   HH4.  36,  325-   335. 

tbietic  acid,  prepared  from  colophony  by  extraction 
with  Til  per  cent,  alcohol  and  recrystallisation  from  95 
per  cent,  alcohol,  melted  at  150° — l.":5  ('.  and  appeared  to 
be  oxidised  at  temperatures  near  the  melting  point,  the 
heat  of  combustion  of  the  melted  acid  being  somewhat 
lower  than  that  of  the  unmelted  aci  I.  The  salts  of  the 
uid  with  sodium,  potassium,  and  some  of  the  heavy 
metals  were  prepared,  but  nearly  all  of  them  contained 
more  than  the  theoretical  quantity  of  abietic  acid.  Sodium 
ibictate  was  soluble  in  water  and  in  methyl,  ethyl,  and 
amy)  alcohols.     The  abietates  of  the  heavy   metals,  on 


in  chloroform.   16  parts,  and  permanganic    eel.  .'.  i  arts, 
are  mixed  with  linseed  oil,   101  parts,  in  whioh  tin  tetra 
chloride,  5  parts,    it,. I    itannio  anfa  dride,   I  J  part,  have 
I n  dissolved      E.  W.  I.. 


ColourJaki  and  procett  of  making  taunt,  A.  Strupler, 
Assignor  to  Farbwerke  vorm.  Ueiater,  Lucius,  und 
Briining,  rloohsl  on  Maine,  Germany,  is.  I'at. 
1,085,178,  Jan.  27,  191  I. 

-i  I   Bng.  I'at.  7767  of  1913  :  this  J.,  I!il:t.  769.     T.  F.  Ii. 

Varnish  and  procett  of  making  tame,     stand  rd  Van 
Works.     Fr.   Pat   162,409,  Sept.  9,   1913.     Under  Int. 

Conv..  Nov.  4.   1912. 

SsaU.S.Pat.  1,062,4 19  of  1913;  this  J.,  1913  r.F.B. 

Printing    ink;      Procett    for    making .     M.     Wolff. 

Kr.   I'at.   162,462,  Sept.    II.   1913. 

Sick  Eng.  Pat. 30,037 of  1912  ;  this.)..  1913,  1102.— T.  F.  I',. 


Manufacturing  a  new  product  from  mineral  oil.     Fng.  Pat. 
2672.     See  Ha. 


Manufacture  of  cettulott  from  resinous  woods,  with  recovery 
of  oil  of  turpenlim  and  renin  oil.  Fr.  I'at.  462,681. 
See  V. 


Manufacture  of  chromic  arid  salts  and  of  chromium  colouring 
matter.     Eng.  I'at.  14,226.     Set  VII 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubin r  exportt  from    tht    Amazon   Basin   in   KM.'!.    Board 
of  Trade. I.,  Feb.  28,  1914.     [T.R.] 

H.M.  Consul  at  Para  reports  that  the  quantity  of  rubber 
exported  from   Para,    Manaos,    Iquitos,   and    ttacoatiara, 

via  Para,  during  the  years  1912  and  1913,  was  as  follows  ; — 


Fine. 

Medium. 

Coarse. 

Caueho. 

Total. 

Year  1913. 

■  il  States 

1"  Kurope 

Total,  1912 

Kilos. 
:  296,134 

ll.lilS.956 

Kilos. 
1.387.132 
1,604. 7:S1 

Kilns. 

5,51  i  - 
2,344,861 

Kilos. 
:l, 272. 716 
6,676. 77s 

Kilos. 
17,467,851 

22.21 

Is  915,090 

2.991.863 

7,856,730 

9,949. 4'>4 

.19.713.177 

21,585,629 

3.488.771 

9,311,559 

-  47:1.344 

1.303 

ie  other  hand,  were  insoluble  in  water,  slightly  soluble 
ii   metliyl  alcohol,   but   readily  soluble   in   most  organic 
:s.— A.  S. 

Patents. 

or  coating  surfaces,  binding  colours,  and 
"    to   colours   principally  for   the   purpose   of  rust 

pretention  :      Manufacture     of    compositions    for . 

-rhanl.    Munich.  Germany.     Eng.    Pat.    20,954 

of  1913,  dated  of  Appl.,  Dee.  3,  1912. 

Iils  or  fats,  or  their  distillation  or  oxidation  products,  are 
"eated  with  permanganic  acid,  in  conjunction  with 
erchlorides  of  the  heavy  metals ;  stannic  anhydride 
'.ay  also  be  adde  I.  For  example :  manganese  per- 
Uonde,  3  parts,  dissolved  in  ether,  10  parts,  and  per- 
manganic acid.  3  parts,  are  mixed  with  linseed  oil,  100 
iVS  l°  wnic'1  s,an[>ic  anhydride,  1-5  part,  has  been 
lded ;    or   antimony   pentachloride.    2   parts;    dissolved 


Rubber:       Yield     of from      Manihoi     Olaxiovii.     E. 

Fickendey.  Gummi-Zeit.,  1!H4.  28,  747—748. 
It  has  been  proposed  to  increaa  the  flow  of  lat  x  from 
Hevea  Brasiliensis  by  removing  the  dead  parts  of  the  bark 
before  tapping,  down  to  the  green  cork-cambium,  and 
repeating  this  periodically  during  the  tapping  i  eriod 
(Ger.  Pat.  265,937).  This  process  fails  in  Ktclana  trees  in 
which  there  is  no  wound  response.  The  author  j 
experiments  showing  that  the  method  causes  a  better 
yield  in  the  case  of  Manihoi  trees  also;  details  of  the 
treatment  of  the  trees  are  .  S  IsO  this  J.,  1911, 

374)  — H.  E.  P. 

Synthetic  caoutchouc  from    itoprene.     G.    St.immig.      Rer., 

*  1914.  47.  350—354. 

FUrries  (this  J.,  1913,  203,  983)  concluded  that  synthetic 
caoutchouc  prepared  by  polymerisation  of  isoprene  by 
heat  in  presence  of  glacial  acetic  acid,  was  identical  with 
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natural  caoutchouc,  from  the  similarity  of  the  diozonides 
of  these  two  substances,  and  the  fact  that  both  yielded 
Uevulinic  acid  and  Uevulinic  aldehyde  on  hydrolysis,  which 
occurred  with  the  same  reaction-velocity.  Barries  also 
suggested  that  another  caoutchouc  might  be  produced 
by  the  asymmetric  condensation  of  two  molecules  of 
isoprene.  The  author  applied  Harries'  methods  to  the 
caoutchouc  prepared  according  to  the  patents  of  the 
Badische  Anilin  und  Soda  Fabrik  (see  this  J..  1913,  152, 
372,  667),  by  heating  isoprene  in  presence  of  ozonides  or 
peroxides  or  by  the  action  of  sodium  on  isoprene  in  presence 
of  carbon  dioxide ;  these  products  differ  from  that  obtained 
by  heating  isoprene.  It  was  found  that,  in  addition  to 
Uevulinic  acid  and  aldehyde,  the  products  of  hydrolysis  of 
the  diozonide  contained  succinic  acid  and  acetonylacetone. 
The  latter  was  separated  from  lsevulinic  aldehyde  by 
converting  both  substances  into  their  diphenylhydrazones 
and  decomposing  these  with  steam,  when  1  ni'ol.  of  phenyl- 
hydrazine  was  split  off  in  each  case,  the  Uevulinic  acid 
derivative  giving  phenylmethyldihydropyridazinc  and  the 
acetonylacetone  derivative  i-phenvlamino-2.5-dimethyl- 
pyrrole,  the  latter  of  which  is  volatile  in  steam.  The 
caoutchouc  obtained  by  heat  polymerisation  of  isoprene 
gave  similar  results,  but  no  succinic  acid  or  acetonyl- 
acetone could  be  detected  in  the  products  of  hydrolysis 
of  the  diozonide  from  natural  caoutchouc.  It  is  deduced 
that  natural  caoutchouc  is  composed  only  of  1.5-dimethyl- 
cyclo-octadiene-1.5  rings,  whereas  the"  above  artificial 
caoutchoucs   contain    an    estimated    quantity    of   20    per 


way  regions,  and  not  recoverable,  it  seems  clear  that  this 
quantity  of  reclaimed  rubber  can  only  have  been  collected 
by  drawing  on  the  world's  accumulated  stocks  of  old 
rubber.  It  is  considered  that  reclaimed  rubber  does  not 
displace  plantation  rubber  so  much  as  inferior  raw  rubber 
and  tillers,  and  that  as  plantation  rubber  becomes  cheaper 
it  will  be  difficult  for  reclaimed  rubber  to  compete  in 
price  to  the  same  extent  as  hitherto. — H.  E.  P. 

Vulcanisation    of    rubber;    Influence    of   nitrogenous    and 

resinous    constituents    on     the .     H.     P.     Stevens. 

Kolloid-Zeits.,  1914,  14,  91—96.    India-Rubber  J..  1914. 
47,  403—106. 

Following  previous  work  (this  J.,  1912,  999,  1099  ;  1913, 
203)  on  the  nitrogenous  and  insoluble  constituents  of 
rubber,  the  author  has  tried  the  effect  of  incorporating 
various  substances  with  rubber  which  has  been  freed 
from  insoluble  constituents  by  treatment  with  benzene 
as  described  previously.  Peptone  in  a  slightly  damp 
condition  was  incorporated  directly  by  means  of  a  mixing 
machine  and  also  by  emulsifying  an  aqueous  solution 
with  a  solution  of  the  rubber  in  benzene.  Starch  was 
incorporated  directly.  The  results  of  experiments  with  a 
number  of  samples  subjected  to  different  preliminary  treat- 
ments are  shown  in  the  following  table  :  the  samples 
were  mixed  on  the  hot  rolls  with  7  per  cent.  S,  then  rolled 
into  a  sheet,  vulcanised  in  the  usual  way,  and  tested  after 
1  week. 


Resistance 

Sub-permanent 

Vulcanisation 

to  stretching. 

extension. 

coefficient. 

Extension  per  cent.. 

Load  in  grms.  per  sq. 

immediately  after 

Calculated  to 

nun.  of  cross-section  of 

removing  load 

rubber  free  from 

No. 

Sample. 

sample  required  to  stretch 

after  five  stretchings 

protein  and 

the  rubber  to  five  times 

with  a  maximum  load 

resin. 

its  original  length. 

of  200  grms.  per  sq.  mm. 

1 

Untreated  rubber  (Unsmoked  plantation  sheet  from 

Malaya)   

178 

25-6 

2-86 

2 

Rubber  swollen  in  benzene 

182 

24-4 

2-83 

3 

Swollen  in  benzene  and  worked  on  the  kneading 

machine 

163 

"67 

33-2 
12-4 

2-68 

4 

Rubber  containing  excess  of  insoluble  constituents 

3-62 

5 

free  from  insoluble  constituents    . 

115 

6 

No.  a  with  3  per  cent,  of  peptone  incorporated     . 

ier> 

200 

3-22 

7 

No.  5  emulsified  with  a  solution  of  3  per  cent,  of 

peptone   

166 

106 

23-6 

.".7-2 

2-89 

8 

No. .".  emulsified  witli  a  solution  of  3  per  cent .  of  casein 

1-76 

9 

No.  5  with  3  per  cent,  of  starch  incorporated 

73 

Broke 

1-42 

10 

No.  5  with  10  per  cent,  of  litharge  incoqiorati'il 

308 

8-8 

3  02 

11 

No.  5  vulcanised  for  8  hours  instead  of  3  hours     . 

158 

24  0 

216 

12 

Rubber  freed  from  resiu 

213 

18-0 

2  71 

13 

and  then  the  resin  again 

incorporated   . . . 

184 

20-0 

3  12 

14 

No.  12  with  2-5  per  cent,  of  Pontianac  resin  incor- 

porated     

181 

22-0 

2-58 

15 

No.    12   with   2-5   per  cent,    of     coiophony    incor- 

porated     

156 
280 

31-6 
12-8 

2-SS 

16 

No.  4  extracted  with  acetone    . 

3-34 

17 

No.  5          ,,            ,,          ,,     (i.r.  pure  caoutchouc) 

66 

Broke 

1-08 

Note— Alter  about  5  months  N'os.  7  and  13  were  practically  equal  to  fto.  1.  and  No.  6  was  only  slightly  weaker,  but  Xos.  12, 

14.  15,  16,  and  17  showed  great  deterioration. 


-A.  S. 


cent,  of  1.6-dimethylcyclo-octadiene-l.S  which  miy  be 
considered  to  result  from  the  asymmetric  condensation  of 
isoprene. — H.  E.  P. 


Reclaimed    rubber   and  plantation    rubber.     W.    F.    de   B. 

Maclaren.  India  Rubber  .).,  1914.  47,  269—272. 
The  author  estimates  that  in  recent  years  the  amount 
of  waste  rubber  goods  annually  collected  has  been  about 
400,00(1  tons  ;  the  scrap  therefrom  capable  of  treatment. 
280,000  tons ;  rubber  compounds  recovered,  140,000 
tons  (United  States  and  Canada,  65,000  tons ;  Great 
Britain,  25,000  tons  ;  the  Continent,  50,000  tons) ;  actual 
rubber  contents.  56,000  tons  Allowing  for  the  rubber 
worn  away  from  tyres  and  for  articles  sent  to  out-of-the- 


Sulphur     in     rubber;      Determination    of .      H.    V- 

Stevens.     Analyst,  1914,  39,  74—78. 

On  oxidising  rubber  with  nitric  acid  a  variable  loss  oi 
sulphur  takes  place  owing  to  the  volatilisation  of  product; 
containing    sulphur.     Such     volatile    products    may    b> 
absorbed  by  passing  the  gases  into  a  solution  of  potassiun 
hydroxide,  nitric  acid,  or  even  water,  and  the  absorbei 
sulphur    may    be    subsequently    determined    as    bariun 
sulphate.     Or  the  oxidation  of  the  rubber  product  may  b 
carried   out   in   a   vessel   provided   with   a  suitable  con 
densing    apparatus,    such    as    a    Young's    fractionatin 
column    with     ground-glass    connection.     A    sample    ( 
un vulcanised  rubber  containing  7'3  percent.  8 yielded onl 
702  per  cent,  when  oxidised  in  a  beaker.     When  oxidi-i 
in  a  flask  connected  with  a  U-tube  containing  nitric  •«( 
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the  oontcnts  of  (ho  fliuk  contained  7*10  and  those  oi  the 
U-tube  018  per  cent.  S.-   C.  A.  M. 

PATwrea 

Caoutchouc;      Vulcanisation    of    products    resembling    or 

related     in .     J.     V.    Johnson,      London.      From 

Badischu  Anilin    und    Bodu    Fabrik,    Ludwigshafe i 

Rhine,  Germany.  Eng.  Pat.  8781,  April  14,  1913. 
'I'm;  products  obtained  as  described  in  Eng.  l'at.  97."> 
,.f  1913  (this  .1.,  1914,  93)  ma)  be  vulcanised.  For 
imple  the  product  obtained  according  to  tic-  liftli 
example  ma)  be  vulcanised  l>\  heating  with  In  per  cent, 
of  sulphur.  The  vulcanised  product  is  light  graj  in 
colour.  Tlir  product  obtained  according  to  Eng.  Pat. 
•ii  "f  1912  (this  . I.,  1913.  1164)  and  treated  according 
to  Eng.  l'at.  07.")  of  1913  (toe.  cit.)  with  S  per  cent,  of 
.sulphur  ma)  In-  vulcanised,  forming  a  light  gra\  product, 
l»\  heating  in  a  press  for  two  hours  at  two  atmospheres 
■a  pressure.  If  heated  for  three  hours  at  three 
atmospheres  pressure  an  almost  black  soft  product  is 
obtained.  With  higher  proportions  of  sulphur  and 
prolonged  heating  products  resembling  ebonite  may  be 
obtained.-  E.  W.  L. 


Vwtcanised    rubber;      Process    for    preparing    a    product 
analogous   to  Farbenfabr.    vorm.    I".    Bayer   und 

Co.     Ger.    l'at.    268,387,    Dec.    25,    1912.     Addition   to 
Qer.  l'at.  266,618. 

'I'm:  product  of  tin-  polymerisation  ol  97"dimethylbuta- 
diene  described  by  Kondakow  (.1.  prakt.  Chem.,  64.  109), 
is  vulcanised  in  presence  of  a  derivative  of  piperidine  or 
its  homologues,  e.g.,  N-thiopipcridinc,  benzal-dipiperyl, 
•to.    T.  F.  B. 

Kubbr:    Process  fur  regenerating .     ('.  Harries.     Ger. 

267.993  and  267,994.  Dec.  29,  1912,  and  .Ian.  21, 
1913.  Additions  t,.  Ger.  l'at.'  267,277  (sec  this  .7..  1914, 
04). 

(1.)  The  decomposition  of  the  hydrohalogenides  of 
caoutchouc  is  effected  by  heating  with  bases  at  a  high 
temperature  and  under  pressure.  (2)  The  hydrohalo- 
idea  are  decomposed  hv  heating  with  carbonates  or 
other  salts  of  weak  acids,  at  normal  or  increased  pres- 
sure—T.  F.  B. 

Caoutchouc -Ul;.:  products;    Process  of  manufacturing . 

A.  Caroselli,  Assignor  to  Chem.  Fabr.  Florsheim  Dr.  H. 
rToerdlmger,  Florsheim  on  Maine.  Germany.  U.S.  Pat. 
1,086,139,  Feb.  3,  1914. 

See  Ger.  Pat.  253,517  of  1910  ;  this  J.,  1913,  36.— T.  F.  B. 

Caoutchouc  :    Process  for  producing  substances    resembling 

.     Farbenfabr.   vorm.   F.    Bayer   und  Co.     Second 

Addition,  dat.d  July  1,  1913.  to  Fr.  Pat.  434,989, 
tk-t.  7.  1911.     Under  Int.  (one.  July  22,  1912. 

IS.  l'at  .1,073,845  of  1913;  this,!.,  1913,1164.— T.  F.  B. 

Rubber:   Cementing  of .     A.  Pidoux,  Geneva,  and  P. 

arsaladc  du    Pont.   Brussels.      Eng.    Pat.     11,175, 
May  13.  1913.     Under  Int.  Cone.  May   11,   1912. 
See  Fr.  Pat.  456,104  of  1913  ;  this  J.,  1913,  984.— T.F.B. 

Process  for  preparing  isoprent  .     Her.  Pat  268,101.  See  XX. 


XV.-LEATHER  ;  BONE ;  HORN  ;  GLUE. 

Sulphide*  in  lime  liquors  ;    Determination  of .     J.   R. 

Bloekcy  and  P.  V.  Mehd.  Collegium,  1914.  73—75. 
The  failure  oi  Mcfandlish  and  Wilson  (this  J.,  1913,  153) 
to  obtain  correct  results  bv  the  method  of  Blockev  and 
Mehd  (this  J.,   1912,  369)    is  due  to  the  fact  that  thev 


omitted  to  add  ammonium  chloride  in  preparing  the 
reagent  which  should  oonsist  of  ■  v  10  solution  ol  dm 
sulphate  to  which  has  been  added  ammonia  nntil  the 
precipitate  has  just  od  and  la  50  ■•  ms.  of 
ammonium  ohloridc  pel  litre,  McCandlish  and  Wilson 
also  used   liquor  of    nuieh    lower    c <  iiii.it  o <n   than   HI 

nut  with  in  practice,  The  mechanism,  from  the  point 
of  view  of  the  iooio  hypothesis,  of  the  reactions  Involved 
in  the  estimation  oi  sulphidi  in  lime  liquors  with  sine 
sulphate  is  disoussed,     .1.  II.  I!. 

Analysis  of  sulphonated  oils.     Set    Ml. 

Pa  ii. 

Condensation   products  of  fofmaldehydi    \uml  naphthalene 

mlphonic  acids];    Manufacturt   of  soluble .    J.    I 

Johnson,    I Ion.     From    Badische    \mlin   und  Soda 

Fabrik,  Ludwigshafen  on  Rhine.  Germany.      Eng.   Pat. 
7137,  March  25,  1913. 

Readii.\  soluble  condensation  products,  stated  to  possess 
valuable  tanning  properties,  are  obtained  by  treating 
naphtlialoni  sulphonic  acids  or  their  homologues  with 
formaldehyde  or  its  equivalent,  with  or  without  the  use  of 
condensing  agents,  under  suitable  conditions.  In  par- 
ticular, a  large  excess  of  sulphuric  acid  and  too  prolonged 
an  action  thereof,  should  be  avoided.  Similar  products 
are  obtained  bv  sulphonating  the  insoluble  condensation 
products  of  formaldehyde  or  its  equivalent  and  naph 
thalene  or  its  homologues.  Example,  Ten  parts  of 
naphthalene  are  heated  with  12-5  parts  of  98  per  cent, 
sulphuric  acid  at  130° — 140a  C.  When  sulphonation  is 
complete,  the  mass  is  cooled  to  80° — 90  < '  .  and  I  parts  of 
30  per  cent,  formaldehyde  are  added,  with  constant 
agitation,  keeping  the  temperature  between  60°  and  100°  C 
After  a  time  the  mass  becomes  thick,  whereupon  sufficient 
water  is  added  to  enable  it  to  be  stirred,  and  stirring  is 
continued,  at  the  same  temperature,  until  the  odour 
of  formaldehyde  has  disappeared.  The  cooled  product 
is  a  solid,  resinous,  slightly  coloured  mass  soluble  in  cold 
water.  The  solution  is  itself  capable  of  tanning  and 
also  has  the  property  of  rendering  soluble  the  less  c:.sily 
soluble  portion  of  quebracho. — T.  F.  B. 

Tanning  hides  and  skins  ;   Process  and  apparatus  for 

A.    Bracher.      Ger.    Pat.    268,126,    Oct.    t»,    1911. 

The  hides  or  skins  are  suspended  on  long  shafts,  and  are 
moved  forward  from  time  to  time,  in  the  direction  of 
their  length,  towards  the  end  of  the  vat,  at  which  fresh 
tanning  liquor  is  introduced,  the  spent  liquor  being 
withdrawn  from  the  other  end  of  the  vat.  By  this  mi 
the  hides  are  proercssiveK   treated  b\   stronger  liquors. 

— T.  f.  B. 

Leather  ;   Process  for  preparing  multi-coloured,  figured . 

A.  Wolff.  Ger.  Pat.  268,449,  Oct.  24,  1912. 
Leather  which  has  been  mordanted  with  a  chromium, 
aluminium,  or  iron  compound  is  printed  with  a  mordant 
dyeetnff  together  with  a  thickening  material  such  as  is 
used  in  textile  printing  ;  the  dyestuffs  are  fixed  bj  steaming 
at  temperatures  below  100  C,  preferably  between  60 
and  70"  C— T.  F.  B. 

Tannic    extract    and   process   of   manufacturing    tin   sarm  . 
X     F.    Debedat,    Bordeaux,   France.     Eng.    l'at 
March   :,.    1913,      Under   Inc.    Coin..  March    7.    1912. 

See  Fr.  Pat.  441.217  of  1912  ;   this  J.,  1912,  830.— T.F.B. 

Drying    varnished   leather   or  the   lib  :    Process  for — — . 

C    Heyl.    Fr.    Pat    462,501,   Sept.    12.    1913       Under 

Int    Conv..  Sept.   12.  1912. 
See  Eng.  Pat.  20.79.-.  of  1913;    this  J.,  1914.  95.— T.F.B. 

Leather;    Process  for  treating to  irater proof  it  and  to 

it     non-slipping-     A.      McLennan.      Fr.     Pat. 

462,932,   Aug.    28.    1913.     Under   Int   Conv..   Sept.    Iti. 

1912. 
See  Eng.  Pat.  21,081  of  1912;    this  J.,  1914.  95.— T.F.B. 
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XVI.  -SOILS  ;  FERTILISERS. 

Organic  nitrogen  of  Hawaiian  soils.  W.  P.  Kelley  and 
A.  R.  Thompson.  J.  Amor,  them.  Soc,  1914,  36, 
429—144. 

Products  of  add  hydrolysis.  The  soils  examined  were  of 
the  laterite  elass  and  comprised  silty  loams,  a  loam  con- 
taining considerable  gravel,  a  highly  organic  sandy  soil, 
silty  soils,  and  a  highly  humic  soil.  The  content  of  total 
nitrogen  ranged  from  0122  to  1-241  per  cent.,  nitrate 
nitrogen  0  to  70  parts  per  million,  and  ammonia  nitrogen 
10  to  220  parts  per  million,  all  calculated  to  the  water-free 
soil.  Samples  of  the  air-dried  soils  (50  grins. )  were  heated 
with  750  e.c.  of  strong  hydrochloric  acid  for  10  hours 
under  a  reflux  condenser,  and  in  the  filtered  solution  the 
proportions  of  the  different  classes  of  nitrogenous  com- 
pounds were  determined.  From  67-51  to  91-80  per  cent. 
of  the  total  nitrogen  in  the  different  soils  was  brought  into 
solution  during  the  hydrolysis.  The  amide  nitrogen 
(determined  by  distillation  with  magnesia)  ranged  from 
18-99  to  30-96  (average  23-91)  per  cent,  of  the  soluble 
nitrogen,  the  basic  nitrogen  (precipitated  by  phospho- 
tungstic  acid)  from  5-01  to  13-81  (average  9-98).  and  the 
non-basic  nitrogen  (by  diff.)  from  54-82  to  70-42  (average 
64-57)   per  cent. 

Effects  of  heat  on  soil  nitrogen.  The  effect  of  heating  in 
an  air-bath  and  in  presence  of  steam  under  pressure  was 
studied.  The  nitrates  were  decomposed,  disappearing 
almost  completely  at  200°  C.  The  ammonia-nitrogen 
incre  sed  considerably  between  150°  and  200°  C.  usually 
decreasing  again  at  250°  C.  The  effect  of  steam  at  2 
atmospheres  pressure  was  similar  to  that  of  heating  in 
air  at  150°  C.  The  effect  of  heating  to  200°  C.  on  the 
organic  nitrogen  compounds  varied  with  the  different 
soils,  but  in  general  there  was  a  loss  of  nitrogen  and 
formation  of  considerable  quantities  of  ammonia,  largely 
at  the  expense  of  the  compounds  which  yield  non-basic 
nitrogen  on  acid  hydrolysis. 

The  nitrogen  of  humus.  The  soils  examined,  the  same 
as  those  used  in  the  experiments  described  above,  con- 
tained from  0-004  to  0-041  per  cent.  N  soluble  in  1  per  cent, 
hydrochloric  acid.  After  treatment  with  the  acid,  humic 
substances  were  extracted  from  the  B(  ils  by  means  of  a 
3  per  cent,  solution  of  sodium  hydroxide  ;  except  in  two 
cases  the  solution  contained  more  than  one-half  of  the 
total  nitrogen.  A  portion  of  the  alkaline  sol;  t ion  was 
acidified  with  dilute  hydrochloric  acid  and  the  precipitates 
subjected  to  acid  hydrolysis.  The  detailed  results  show- 
that  whilst  the  absolute  amounts  of  amide,  basic,  and 
non-basic  nitrogen  in  the  humus  are  less  than  the  quantities 
produced  by  hydrolysis  of  the  entire  soil,  the  total  humus 
nitrogen  contained  relatively  more  amide  and  basic 
nitrogen  and  less  non-basic  nitrogen  than  the  total  nitrogen 
of  the  soil.  This  indicates  that  the  formation  of  humus 
is  accompanied  by  a  considerable  simplification  of  the 
protein  complex  and  hence  may  be  regarded  as  a  step 
towards  the  production  of  available  nitrogen. — A.  S. 

Fish-scrap  fertiliser  industry  of  the  Atlantic  coast  (V.ti.A.). 
J.  W.  Turrentine.  Bull.  U.S.  Dept.  Agric.  No.  2, 
Bureau  of  Soils,  Dec.  27,  1913.  (See  also  this  J.,  1914, 
96). 

The  fish-scrap  industry  is  centred  round  Chesapeake 
Bay  and  comprises  about  40  factories  employed  in  con- 
verting the  "  menhaden  "  fish  into  manure  and  collecting 
the  off.  The  actual  fishing  takes  place  from  April  to 
November  or  December.  A  specimen  of  this  fish  on 
analysis  was  found  to  contain  :  water,  77-150.  and  oil, 
3-914  per  cent.  12,000  to  15,000  fish  give  1  ton  of  dried 
scrap  and  the  900,000,000  caught  annually  produce 
70,000  tons  of  dried  scrap.  The  yield  of  oil  varies  mainly 
with  the  season  of  the  year :  in  the  spring  no  oil  may  be 
obtained,  whereas  in  the  autumn  1000  fish  may  give 
12  to  15  gallons.  In  1900  the  average  yield  at  the  Rhode 
Island  factories  was  5-76  gals,  per  1000  fish.  The  moisture 
and  oil  arc  expressed  from  the  fish  (previously  cooked 
by  the  aid  of  steam)  by  means  of  a  continuous  action- 
press.  The  scrap  is  finally  dried  by  hot  air  in  a  revolving 
drum  30  to  40  ft.  long  by  6  ft,  diameter,  through  which 
the  material  passes  continuously,  emerging  with  a  moisture 


content  of  about  7  per  cent.  Before  marketing  the  fish 
scrap  is  usually  mixed  with  other  fertiliser  ingredients.  The 
average  analysis  of  ten  samples  of  dried  fish  scrap  give  ; — 
Nitrogen,  913  per  cent.,  phosphoric  acid  (P205)  7-25  per 
cent.,  moisture  about  7  to  9  per  cent,  oils  6-99  per  cent., 
the  remainder  being  mostly  organic  matter.  The  oil 
and  water  pressed  out  are  pumped  into  tanks  heated  by 
steam  pipes  to  facilitate  separation,  the  oil  being  run 
off  over  consecutive  weirs  into  barrels  or  tanks.  About 
35,000  barrels  or  about  2  to  2£  million  gallons  of  oil  are 
produced  annually,  and  in  1911  the  price  was  23  to  28 
cents  per  gallon.  The  following  values  of  the  specific 
gravity  and  iodine  value  of  menhaden  oil  are  given  : — 


Sp.  gr. 
at  20°  C. 

Iodine 
value 
(Hubl). 

0-9237 
0-9273 
0-9249 
0-9250 

150-4 

161-2 

165-7 

154-5 

The  oil  varies  from  light  amber  to  dark  brown  in  colour, 
and  was  formerly  used  for  currying  leather  and  as  an 
illuminant.  Of  all  the  fish  oils  *'  menhaden  "  is  said  to 
be  the  best  for  use  in  paint  manufacture,  and  when  mixed 
with  25  per  cent,  of  linseed  oil  and  a  "  drier  "  gives 
excellent  results.  It  is  also  used  as  a  lubricant  and  for 
tempering  steel.  Menhaden  oil  can  replace  linseed  oil 
in  the  production  of  printing  ink  and  in  the  manufacture 
of  patent  leather. — N.  C.  A. 

Patents. 

Fertiliser   containing    nitrogen    and   phosphoric    acid    in   a 

water-soluble      form;       Manufacture      of      a from 

nitrolim  (crude  calcium  cyanamide).  O.  Ungnade  and 
E.  Nolte.     Ger.  Pat,  268,882,  July  25,  1912. 

The  crude  calcium  cyanamide  is  treated  with  a  mixture 
of  phosphoric  and  sulphuric  acid=. — A.  S. 

Fertilisers;   Production  of .     E.  0.  R.  Marks,  London. 

From  Electric  Smelting  and  Aluminium  Co.,  Sewaren, 
N.J.,  U.S.A.     Eng.  Pat,  2485,  Jan.  30,  1913. 

See  Fr.  Pat,  454,336  of  1913  ;  this  J.,  1913,  878.— T.  F.  B. 

Dicalcium  phosphate  ;    Process  for  producing .     E.  ('. 

R.  Marks,  London.  From  Electric  Smelting  and 
Aluminium  Co.,  Sewaren,  N.J.,  U.S.A.  Eng.  Pat.  2486, 
Jan.  30,  1913. 

See  Fr.  Pat.  454,056  of  1913  ;  this  J.,  1913,  878.— T.  F.  B. 

Obtaining  products  [oils  and  a  fertiliser]  from  sewage  sludgi. 
Eng.  Pat,  1564.     See  XI  Xb. 


XVII.— SUGARS  ;  STARCHES;   GUMS. 

Sugars;     Differences    in    the    analysis    of    raw •     *. 

Sachs.     Z.    Ver.    deut.    Zuckerind.,    1914,    144—157. 

The  author  has  collated  the  results  of  analyses,  made 
in  each  case  by  about  30  British  and  Continental  chemists, 
of  22  first  or  second  product  beet  sugars.     The  ratio  of 
ash  to  organic  non-sugar  in  the  different  samples  rangco 
from  1-5  to  2-2,  save  in  one,  probably  abnormal  sample. 
Of  the  polarisation  values  (663  in  number),  81-2  per  cent 
differed  from  the  mean  for  the  sample  by  less  than  0- 
per  cent.,  and  the  results  were  practically  as  accurate  will 
the  second  as   with   the  first  products.     The  values  fo 
invert  sugar  (in  most  cases  trace  or  nil)  generally  agn-n 
very   well.     Of   the   ash-contents,   84   per   cent,   did  no 
differ  from  the  mean  for  the  sample  by  more  than  0" 
per  cent.  ;    the  results  were  rather  more  accurate  wit 
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tin-  first  than  with  the  Bocond  produots.     Small  quantities 
IHnosc  were  found  in  some  cases,  bul  the  results  were 
often  vorj  ilisr.nil.ini.     I..  E. 

Magnesia  ;    It iili   of  in   tin   carbonatation   process  \of 

in    manufacture],     II.     Pellet.     Intern.    Sugar.    J.i 

1914,  16,  77. 

Haonesia  introduced  into  sugar  juice  by  the  use  of  impure 

limestone  causes  various  difficulties,  chiefly  in  increasing 

tin'  amount  of  incrustation  in  the  effect  evaporators  (this 

Mi.  154)      When  in  the  cane  or  the  beet  factory  it  is 
impossible  t"  obtain  a  mater  al  free  from  magnesia,  ear- 

i  ition  should  be  stopped  at  an  alkalinity  "f  0-5  —0-0 

■  per  litre,  and  the  juice  Altered.     At  tins  point 

practically  all  the  magnesia   is  insoluble,  whereas  if  the 

ktion  lie  continued,  a  greatei   or  less  amount    pa 
into  Bolution.  — J.  P.  0. 

r  nuinufacturi  ;  lj/st  ofbagasst  carbon  for  decolour  isation 

in    nhil,        — .      \\ .    I'l.ioluT.      Intern.    Sugar   .1.,    1014, 

16,  64 
Bai  i--i  carbon  is  state. I  to  possess  considerable  de- 
oolourising  power.  It  is  preferably  used  at  two  different 
stages  of  sugar  manufacture,  viz.,  as  Boon  as  feasible  after 
the  juice  leaves  the  mill,  using  as  tine  a  powder  as  can 
t>e  worked  (the  carbon  separates  in  the  senilis);  or 
after  concentration  to  syrup  before  entering  the  vacuum 
nans,  the  syrup  being  run  through  a  cistern,  similar  to  the 
type  used  in  refineries.  After  use  the  carbon  may  be 
revivified  by  heating  as  in  the  ease  of  animal  charcoal,  and 
when  finally  Bpent  may  be  utilised  as  fuel. — J.  P.  O. 


Carbohydrate*  ;    Picrali   colouriinetric  method  for  thi    deter- 
mination of .     W.  M.  Dehn  and  F.  A.  Hartman.     J. 

Amer.  ('hem.  Soc.,  1914,  36,  403-  409. 
Tint  authors  recommend,  foi  the  rapid  determination  of 
sugars. measuring  the  depth  of  colour  produced  by  heating 
itandardised  conditions  with  a  solution  of  picric 
i.  id  rendered  alkaline  with  sodium  carbonate  :  tie  use 
of  sodium  hydroxide  is  inadmissible  owing  to  the  decom- 
posing action  on  the  sugars.  The  colour  produced  is  com- 
pared with  that  of  standards  prepared  by  treating  a 
r^ar  under  the  same  conditions.  The  method  may 
applied  to  the  determination  of  lactose  in  milk  after 
".isnilation  and  separation  of  the  casein.  (S  se  also 
Chapman,   this  J.,    1910,    1413.)-   A   S. 

Influence    of   small    amounts  of    alcohol    on  firmentation 
in    cane    sugar    nurup.      Cochran    and    Perkins.      See 

Will. 

Actum  of  micro-organ  ism*  on  bdaim  .     Khrlich  and  Lange. 
Sec  XVIII. 

Bul  haves  [as  cattle  food].     Hitier.     Set    XIX  \. 

Patents. 

<ugnr  ami  the  like  ;    Centrifugal  apparatus  for  separating 

liquids  from .     A.  Mazzacani,  Bologna.  Italv.     Eng. 

Pat.    14,096,  June   18,   1913. 

r  or  moulding  masses  of  sugar  a  centrifugal  machine  is 
I  with  triangular  vertical  wedges  attached  to  the 
-urface  of  the  drum,  and  between  the  wedges  ar.- 
■pen  moulds  or  frames  held  in  position  by  overhanging 
-ims  at  the  tops  of  the  wedges.  The  upper  walls  of  the 
rames and  the  rims  on  the  wedges  which  project  over  them. 
ire  curved  to  a  circle  having  its  centre  in  the  plane  of  the 
'ottom  or.  or  beyond  a  line  connecting  the  lower  corners  of 
he  frame  situated  towards  the  centre  of  the  drum.  Thus 
he  masses  of  sugar  formed  in  the  frames  are  easily  removed 
by  pulling  the  tops  forward  towards  the  centre  of  the  drum. 
\  hen  the  wedges  are  removed  the  machine  operates 
(rdinary    centrifugal    drainer. — J.  F.  B. 

'ig     and    decolourising    liquids,     es/xciallu     sugar 

'  uMiw  ;  Process    for .     F.     Tiemann.     Fr.    Pat. 

461,485,  Aug.  19,  1913. 

iBBGer.  Pat.  26N.I47  of  1912:  this  J.,  1914,  15.5.— T.  F.  B. 


Saccharint  ■■•<   lacchariterous    plants;    Extraction 

process  and  apparatus  f'ir  obtaining   —    .     Maschinen- 
u,    Werkzougfabrik   Akt  Goa.    vorm.       \<       r 
l  i     Pit.    102,725.  s.pt.    is.   1913.     Under  Int.  Conv., 
Sept  is.  1012,  Fob.  20  and  21,  1913 

U.S.PaU,077,296ol  1913  j  this  J.,  1013,  1123.     T.F.B. 
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Molt  ;  Fm\in'iti'iii    "f  colour   and   aroma   in   curing  . 

T.   Langer.     A.  gee.    Brauw.,    1914,  37,  90—03. 

Fob  the  production  of  dark  aromatic  mall  it  is  essential 

i  hat  the  gram  should  not  be  dried  to  a  high  degr n  the 

top    ll '•     The    curves    representing    variations    in    the 

stnre content  of  the  grain  on  the  bop  Boor  and  the 

relative  humidity  of  the  superincumbent  stratum  of  air 
are  parallel,  being  similarly  affected  by  any  irregularity 
of  the  air  current.  The  author  gives  a  short  account  of 
recent  work  on  the  action  of  amino-aoida  on  sugars  and 

the  significance  of  this  action  in  respect  of  the  formation 
of  colour  and  aroma  during  the  curing  of  malt  (op. 
Matthews  and  Lott,  this  J.,  1908,  869;  tang,  ibid.  In:t4  ; 
Maillard.  ibid.   1912,   141  ;   l.intner.  A.  gee.   Brauw.,   1912, 

554).  — 1„  K. 

Malt  extracts ;  Detern  '/"  diastolic  power  of . 

V    Monnior.      Ann.   ('him.   analyt..    1914,   19,  51      54. 

Commercial  malt   extract,  contain  mtitiee  of 

reducing  sugars,  hence  in  determining  the  diastatic  power 
by  Lintner's  method  it  is  necessary,  in  addition  to  the 
usual  quantity  of  5  c.c.  of  Fehling's  solution  intioduced 
into  each  test  -tube,  to  add  quantities  of  Fehling's  solution 
corresponding  exactly  to  the  reducing  sugars  present  in 
the  different  amounts  of  the  mall  extract  solution  placed 
in  the  tabes.  The  author  prefer-  to  express  the  result.- 
in  terms  of  maltose:  1(1  grins,  of  a  malt  extract  having 
a  diastatic  power  of  100  (l.intner)  wi  1  produce  77-S  grins, 
of  maltose  from  starch  in  1  hour  at  Is3  ('.  Commercial 
malt  extracts,  of  which  10  grins,  produce  from  10  to  16 
grins,  of  maltose  may  be  considered  very  rich  in  diastase  ; 
extracts  yielding  from  5  to  In  grins,  of  maltose  are  fairly 
active,  whilst  those  giving  less  than  3  grms.  are  un- 
satisfactory.— W.  P.  S. 

Yeast;  Nitrogenous     nutrition,    of    pressed .     H.     I. 

Waterman.  Folia  microbiol.,  Holland.  Beitrage  zur 
ges.  Mikrobiol.  2,  Heft  2.  Chem.  Zentr.,  1914,  1,  484— 
ts.e 
The  nutrient  solution  used  consisted  of  a  solution  in  tap- 
water  of:  glucose  (anhydrous)  2,  KH2PO,  0-2.  and 
HgS04  01  per  cent.,  and  in  most  cases  0-1  per  cent,  of  the 
nitrogenous  compound.  After  sterilising  for  10  mins.  at 
12u:  C.,  the  solution  was  inoculated  with  a  pure  culture  of 
pressed  yeast  and  kept  at  30  C  No  growth  took  place 
in  the  absence  of  a  nitrogenous  compound.  Growth  took 
place  in  presence  of  nitrogenous  compounds  of  many  differ- 
ent types,  but  especially"  with  aliphaf  aromatic 
amines  with  amino-groups  in  the  side-chain,  ammonium 
chloride,  and  ammonium  nitrate.  Potassium  nitrate.s.Kiium 
nitrite,  nitro-  methane,  and  the  compound,  C(CH,OH),NO^ 
I  .roved  unsuitable  as  sources  of  nitrogen  for  the  yeast. 
No  growth  occurred  in  the  presence  of  amides  of  non- 
nitrogenous  acids  except  in  cases  (e.g.  urea,  formamide. 
etc.)  when-  thee  with  water  to  yield  ammonia. 
Amides  of  amino  acids,  -uch  as  asparagin.  aspartic  acid, 
hippuric  acid,  a-aminocinnamic  acid  amide,  gave  favourable 
results. — A.  S. 

Invertase;  Chemical  constitution  of .     /-     J.  M.  Nelson 

and  S.    Horn.     J.   Amer.   Chem.   Soc,    1014,   36,  393 — 
403. 
Invertase  was  prepared  from  200  lb.  of  pressed  J 

which  was  allowed  to  autolvso  in  presen f  toluene,  the 

resulting  liquid  being  filtered  and  the  enzyme  precipit 
l.v  alcohol  and  purified  by  re-precipitation  from  aqueous 
solution  with  alcohol,  treatment   with   lead  acetate  and 
kaolin,  dialysis,  and  precipitation  with  alcohol  in  presence 
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of  a  small  quantity  of  an  added  electrolyte  (sodium 
chloride,  potassium  acetate,  or  acetic  acid)'.  The  tina' 
product  (about  200  grms.),  after  drying  in  a  vacuum  i  vet 
sulphuric  acid,  gave  the  biuret,  Millon,  and  xanthoproteic 
reactions  for  proteins  when  sufficient  material  was  used : 
the  most  active  preparation  had  an  activity  of  ±  0°=37 
mins.  at  37°  C.  (see  this  J.,  1890,  816,  1049),  contained  : 
ash  0-9,  N  1-3  and  P  0-3  per  cent.  The  aqueous  solution 
did  not  coagulate  on  heating,  gave  no  precipitate  with 
phosphotungstic  acid,  mercuric  acetate  or  lead  acetate,  and 
the  enzyme  could  not  be  salted  out  by  ammonium  sulphate. 
magnesium  sulphate,  or  zinc  sulphate.  Yeast  gum  was 
prepared  from  the  invertase  bv  Salkowski's  nfethod  (this 
.1..  1894,  411  ;  1901.  489)  :  it'eontained  phosphorus,  one 
sample  showing  0-32  per  cent,  and  another,  not  quite  so 
pure,  0-23  per  cent.  An  acetyl  derivative  (acetyl  value 
42-5 — 44-4  per  cent.)  of  the  gum,  prepared  by  the  action  of 
acetyl  bromide  or  of  a  mixture  of  acetic  anhydride  and 
sulphuric  acid,  contained  0-2.5 — 0-31  per  cent.  P  ;  among 
the  products  of  hydrolysis  of  the  acetyl  derivative  were 
mannose  and  dextrose.  After  hydrolysis  of  the  invertase 
with  10  per  cent,  sulphuric  acid  for  4  hours,  the  solution 
gave  precipitates  with  phosphotungstic  acid  and  mercuric 
acetate.  The  protein  isolated  from  these  precipitates  re- 
presented only  a  small  proportion  of  the  nitrogen  content 
of  the  invertase  ;  it  was  free  from  phosphorus,  soluble  in 
water,  did  not  reduce  Fehling's  solution,  and  gave  a 
strong  biuret  reaction.  Invertase  is  not  destroyed  by  the 
action  of  trypsin  (Wroblewski,  J.  prakt.  Chem.,  1901,  64, 
1  ;  this  J.,'  1901,  1009),  diastase  (Mathews  and  Glenn, 
J.  Biol.  Chem.,  1911,  9,  29  :  this  .1..  1911  439),  ptyalin, 
pancreatic  amylase,  or  castor  bean  lipase. — A.  S. 


Enzymes;  Chemical  composition    and   formation    of . 

X.  Influence  of  temperature  and  aeration  on  the  forma- 
tion of  invertase.  H.  Euler  and  H.  Cramer.  Z.  physiol. 
Chem.,  1914,  89,  272—278.  (See  this  J.,  1914,  97.) 
The  formation  of  invertase  in  living  yeast  when  the  latter 
is  kept  in  nutrient  sugar  solutions  proceeds  more  rapidly 
at  16°  than  at  39°  C.  and  is  not  accelerated  but  rather 
retarded  by  vigorous  aeration. — J.  H.  L. 

Maltose  of  beer  yeast  ;  Condition*  of  activity  of  the . 

III.  The  nature  of  the  different  kinds  of  inhibition  of 
enzymie  action,  L.  Miehaelis  and  P.  Rona,  Biochem. 
Zeits.,  1914.  60,  62—78.  (See  also  this  J..  1913,  442. 
1123;   1914,  37.) 

The  inhibitive  influence  which  some  compounds  exert 
on  the  activity  of  enzymes  may  be  due  either  to  a  diminution 
of  the  velocity-constant  of  the  enzymie  hydrobysis,  or 
to  affinity,  and  consequent  combination,  between  the 
inhibiting  substance  and  the  enzyme.  From  a  studv 
of  the  influence  of  various  substances  on  the  kinetics  of 
the  decomposition  of  a-methylglucoside  by  yeast  extract, 
the  author  concludes  that  sodium  chloride,  sodium  nitrate 
and  glycerol  inhibit  the  process  by  lowering  the  velocity- 
constant  of  hydrolysis,  whereas  dextrose  and  lithium 
chloride  act  simply  by  combining  with  the  enzyme  and 
thus  reducing  the  active  concentration  of  the  latter.  No 
inhibition  is  produced  by  lavulose  or  /^-methylglueoside. 
The  affinity  of  dextrose  for  the  enzyme  is  about  5  times 
greater  than   that   of  a-methylglucoside  itself. — J.  H.  L. 

Invertase    action  :  Different   causes    of   inhibition    of . 

L.  Miehaelis  and  H.  Pechstein.  Biochem.  Zeits,  1914. 
60,  79 — 90.     (See  preceding  abstract.) 

L.e\tlose  inhibits  the  action  of  invertase  by  combining 
with  the  enzyme  and  thus  rendering  it  inactive.  Glycerol 
and  a-methylglucoside  have  no  affinity  for  invertase  but 
they  lower  the  velocity-constant  of  its  hydrolytic  action. 
Maltose,  lactose  and  ,S-methylglucoside  neither  possess 
any  affinity  for  invertase,  nor  do  they  affect  its  activity 
in  any  way.  It  appears  therefore  that  a  hydrolysabfe 
sugar  (disaccharide,  glucoside)  which  is  not  decomposed 
by  invertase  has  no  affinity  for  this  enzyme.  The  com- 
bination of  invertase  with  a  hydrolysable  sugar  is  accord- 
ingly the  necessary  and  sufficient  condition  for  the 
hydrolysis  of  the  latter. — J.  H.  L. 


Fermentation  :  Alteration   of  tlie  concentration   of  hydrogen 

ions  ditring .     FT.  Liiers.     Z.  ges.  Brauw.,  1914,37, 

79—82.     (See  also  Emslander,  this  J.,  1914.  212.) 

Ten  per  cent,  solutions  of  sugar  containing  small  quantities 
of  nutrient  salts,  and  possessing  a  concentration  of  hydrogen 
ions  (/<,,  =  5-47)  approximately  the  same  as  that  of 
brewery  worts  before  fermentation,  wero  fermented  with 
yeast  (.>  grms.  per  litre)  at  8°  and  at  25°  C.  A  10  percent, 
sugar  solution  containing  no  salts  was  similarly  fermented 
at  25°  C.  In  all  cases  a  considerable  amount  of  acid  was 
formed,  and  practically  the  same  final  concentration  of 
hydrogen  ions  was  attained  (p„  =  2-66 — 2-73).  Another 
sugar  solution,  of  which  the  concentration  of  hydrogen 
ions  had  been  raised  to  this  value  by  addition  of  lactic 
acid  prior  to  fermentation,  underwent  only  a  slight 
increase  of  acidity  during  fermentation  (final  value  of 
pH  =  2-51)  ;  the  degree  of  attenuation  attained  in  this 
case  was  however  only  39-6,  compared  with  67-3  and  60-7 
in  the  other  cases.  It  appears  therefore  that  in  the 
fermentation  of  sugar  solutions,  with  or  without  salts, 
and  at  widely  different  temperatures,  the  yeast  always 
tends  to  produce  the  same  final  concentration  of  hydrogen 
ions,  independent  of  the  initial  value  of  this  factor.  An 
experiment  with  brewery  wort  (;>H  =  5-11)  gave  somewhat 
different  results ;  the  concentration  of  hydrogen  ions 
increased  to  pH=367  and  finally  diminished  again  to 
pH=400.-J.  H.  L. 

Fermentative  equilibria  ;  Besumption  of  hydrolysis  or 
synthesis  in  consequence  of  alterations  made  in  the  com- 
position of  tin:  mixture.  E.  Bourquelot  and  M.  Bridel. 
Comptesrend..  1914, 158,  206—209. 
After  equilibrium  has  been  attained  in  solutions  con- 
taining dextrose,  alcohol  and  glucoside  in  presence  of 
the  corresponding  enzyme  (emulsin  or  a-glucosidase. 
see  this  J.,  1913,  251,  378,  456,  762)  further  synthesis 
can  be  induced  by  addition  of  more  sugar,  or  on  the  other 
hand  further  hydrolysis  may  be  provoked  by  the  removal 
of  sugar,  for  example,  by  addition  of  yeast,  and  in  fact 
continued  fermentation  of  the  sugar  will  lead  finally  to 
the  hydrolysis  of  the  whole  of  the  glucoside  originally 
present.  It  is  very  probable  that  in  germinating  plant*, 
the  living  cell,  acting  as  the  yeast  in  the  authors'  experi- 
ments, consumes  the  products  of  hydrolysis  of  the  reserve 
food-stuffs,  and  thus  renders  possible  the  continued  and 
complete  hydrolysis  of  the  latter  by  the  same  enzymes 
which  previously  effected  their  synthesis. — J.  H.  L. 

a- Mi  thyhjalartoside  ;  Biochemical     synthesis     of .     H. 

Herissey   and   A.    Aubry.     Comptes   rend.,    1914,  158, 
204 — 206.     (See   also   Bourquelot  and   others,   this  J. 

1913,  251,  378,  456,  762.) 

The  authors,  finding  that  a-methylgalaetoside  is  ver\ 
slowly  hydrolysed  by  maceration  juice  prepared  fron 
bottom  fermentation  yeast,  attempteH  to  synthesis?  ' 
by  means  of  the  same  agent.  A  solution  containinj 
95 — 100  grms.  of  galactose,  2  litres  of  yeast  maccratioi 
juice.  1-5  litres  of  pure  commercial  methyl  alcohol  (99 
per  cent.)  and  sufficient  water  to  make  up  the  liquid  t 
10  litres,  was  left  for  4  months  in  presence  of  toluem 
From  5  litres  of  the  product  about  1  grm.  of  a-niethy 
\   galactosidc  was  isolated. — J.  H.  L. 

Cane  sugar   syrup  ;    Influence   of  synall  amounts  of  elhi 

alcohol  on  fermentation    in .      C.   B.   Cochran   an 

J.  H.  Perkins.  J.  Ind.  Eng.  Chem.,  1914,  6,  141. 
Syrups  of  sp.  gr.  from  1-2112  to  1-26  at  20°  C.  were  ma< 
by  dissolving  granulated  cane  sugar  in  warm  watt 
varying  quantities  of  alcohol  (up  to  5  per  cent,  by  v< 
were  added,  and  fermentation  tests  with  yeast  (Fleisc 
mann's  yeast  cake)  were  made  at  31° — 32°  C.  In  preset! 
of  quantities  of  alcohol  up  to  1  per  cent.,  fermentati' 
was  markedly  accelerated ;  1-25  per  cent,  had  li 
influence  and  higher  percentages  retarded  fermentati' 

Wines    and   fermented    beverages  ;    Determination    of  to 
solids    in .     P.     Malvezin.     Ann.     Chim.    anah 

1914.  19,  62—65. 

To  obtain  the  total  solids  free  from  glycerol,  50  _e.c 
the  wine  are  evaporated  at  80°  C.  to  a  pasty  consistd 
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in  a  flat  bottomed  flask  connected  with  an  exhaust  pomp. 
The  temperature  is  then  raised  to  100°  ('.,  a  current  of 
rtttim  passed  through  Hie  flask  for  1  hour  and  tho  residuo 
dried  at  100°  C.  for  10  minutes,  the  low  pressure  being 
maintained  throughout. — W.  P.  S. 


-.     F.  Ehrlich 
1914,  158—171. 


Betaine  ;  Action  of  micro-organisms  on  - 
and  F.  Lango.     Z.  Ver.  dent.  Zuokerind 

Tut:  ammonia  formed  in  the  biochemical  decomposition 
of  betaine  cannot  be  detected  in  most  cases  (see  this  J., 
1913, 986).  It  is  now  found,  however,  that  if  the  decompo- 
sition is  effected  with  Pcnicillium  glaucum,  Aspergillus 
niger,  or  certain  allied  organisms,  an  appreciable  quantity 
of  ammonia  can  be  detected  in  the  culture  liquid.  It  is 
jested  that  this  discovery  may  find  technical  applicat  ion 
in  tho  treatment  of  the  betaine  in  molasses  and  vina-sc. 

— L.  E. 

Patents. 

Prewers'  worts;  Caramelising  of .     YV.   T.   Ramsden, 

London.     Eng.  Pat.  3064,  Feb.  6,  1913. 

In  apparatus  where  the  wort  is  heated  to  temperatures 
above  220°  F.  (104°  C.)  in  a  closed  vissel.  the  lower  part 
of  which  is  steam -jacketed,  a  rouscr,  having  flexible 
blades  working  close  to  the  walls  of  tho  vessel,  is  provided 
with  the  object  of  maintaining  the  wort  in  circulation  and 
preventing  the  formation  of  a  scale  of  caramelised  wort 
on  the  hot  parts  of  the  vessel. — W.  P.  S. 

Producing  lactic  acid  from  waste  doughs  of  cracker  or  biscuit 
bakeries.     Eng.  Pat.  14,479.     See  XIXa. 
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Casein  in  milk  ;  Rapid  method  for  determining .     W.  O. 

Walker.     J.   Ind.   Eng.   Chem.,    1914,  6,   131—133. 

Thb  method  of  titrating  with  alkali  after  addition  of 
formaldehyde,  recommended  by  Richmond  (this  J.,  1911, 
148)  for  the  determination  of  total  protein  in  milk,  can 
also  be  used  for  the  rapid  determination  of  casein  :  using 
10  c.e.  of  milk,  1  c.c.  of  .Y79  alkali=l-63  per  cent,  of 
casein. — A.  S. 

Peptone.    I.     A.  Bernardi.     Biochem.    Zeits.,    1914.   60, 
56—61. 

By  heating  a  solution  of  Witte's  peptone  for  several  hours 
with  freshly  prepared  cupric  hydroxide,  a  blue  solution 
was  obtained  which  after  filtration,  concentration,  addition 
of  alcohol  and  purification  of  the  precipitate  thus  formed, 
yielded  a  compound  corresponding  to  the  formula 
^'uH»jN140j4Cub.  By  dissolving  this  in  water  and 
treating  it  with  hydrogen  sulphide  the  copper  was  removed, 
and  the  substance,  CS1H94N14024S,  obtained  which 
appeared  to  possess  fairly  definite  chemical  characters 
different  in  some  respects  from  those  of  the  original  peptone. 

—J.  H.  L. 

Boric  acid  normally  present  in,   or  added  to,  foodstuffs  ; 

Rapid    determination    of .     G.     Bertrand    and    H. 

Agulhon.     Comptes  rend.,  1914,  158,  201—204.      (See 
also  this  J.,  1910,  375  ;   1914,  105). 

lTm  colourimetric  method  previously  described  (loc.  cit.) 
has  been  applied  to  a  number  of  foodstuffs  and  the  results 
are  tabulated.  The  quantities  of  boric  acid  found,  ranged 
downwards  from  0-12  grm.  per  kilo,  of  dried  material. 
In  carrying  out  the  colourimetric  method  the  distillation 
3f  the  methyl  borate  should  be  included,  as  otherwise  the 
nethod  is  scarcely  of  more  than  qualitative  value. — J.  H.  L. 

Sorie  acid  in  foods  and  other  substances  ;  Determination 

°f •    Jay.     Comptes  rend.,  1914,  158,  357—358. 

-mploytxg  a  method  described  previously  by  Dupasquier 
nd  himself  (this  J.,  1895,  889),  the  author  has  found  the 

iollowing  quantities  of  boric  acid  per  kilo,  of  various 
■  jetable  substances  : — dry  figs,  0045  grm.  ;  dry  carrots, 
052  grm.;  fresh  onions,  0-129  grm;  grapes,  0-080  to 
■220  grm. ;  tobacco,  0-124  grm. ;  the  ash  of  sweet  chest- 


nuts, 6-Ogrms.  Borio  acid  is,  therefore,  widely  distributed 
and  is  absorbed  from  the  soil  by  regetables.  The  author 
is  of  opinion  that  boric  acid  is  not  assimilated  by  animals 
when  taken  in  small  doses. — \V.  P.  S. 

Linseed  ;    Rate  of  liberation  of  hydrocyanic,  acid  from . 

S.  H.  Collins  and  II.  Blair.     Analyst,  1914,  39,  70—74. 

The  samples  were  digested  with  water,  with  and  without 
acids,  etc.,  and  tho  volatile  products  wen-  expelled  by  a 
current  of  hydrogen  at  45°  C.  at  the  rate  of  10  litres  per 
hour.  Tho  hydrocyanic  acid  was  received  in  dilute  sodium 
hvdroxido  solution,  and  cyanides  were  oolourimetrioallv 
determined  therein  by  the  Prussian  blue  test.  A  sample 
of  Calcutta  linseed  yielded  038  mgrm.  of  hydrocyanio  acid 
per  grm.  when  treated  with  water,  half  of  the  amount  being 
emitted  in  46  mins.,  whilst  an  aqueous  solution  of  hydro- 
cyanic acid  yielded  half  the  total  amount  in  26  mins.,  and 
from  98  to  99  per  cent,  in  3  hours.  On  acidifying  the 
linseed  with  hydrochloric  acid  (A'/lOO)  the  action  of  the 
enzyme  was  inhibited,  and  the  same  effect  was  produced 
by  the  addition  of  pepsin  and  rennet  in  acid  solution. 
Even  N  /1000  acid  checked  the  rate  of  liberation  of  the 
hydrocyanic  acid.  From  these  results  it  appears  that 
linseed  cannot  under  ordinary  conditions  produce  hydro- 
cyanic acid  when  given  to  non-ruminant  animals,  owing 
to  the  action  of  the  acid  in  the  stomach.  In  the  case  of 
ruminants  any  small  quantities  of  hydrocyanic  acid  formed 
during  rumination  would  probably  escape  into  the  air, 
so  that  there  is  little  chance  of  full-grown  cattle  being 
poisoned  by  dry  linseed  or  linseed  cake.  As  regards  tho 
use  of  linseed  mash  for  calves  the  mode  of  preparing  the 
mash  is  an  important  factor.  Linseed  that  has  been 
heated  with  a  large  volume  of  water  at  100°  C.  for  30  mins. 
is  no  longer  capable  of  yielding  hydrocyanic  acid,  but 
heating  the  mash  at  60°  C!  only  slightly  checks  the  action 
of  the  enzyme,  whilst  at  90°  C.  the  cyanogenetic  action  is 
nearly  inhibited.  On  tho  other  hand  if  dry  linseed  be 
heated  for  30  mins.  at  100°  C,  the  subsequent  evolution 
of  hydrocyanic  acid  is  increased.  Fine  grinding  of  the 
seed  in  a  mortar  also  results  in  increased  liberation  of 
hydrocyanic  acid.  Where  calves  have  died  from  prussic 
acid  poisoning  the  explanation  appears  to  be  that  lumps 
were  formed  in  heating  the  linseed  with  water  at  100°  C, 
that  only  a  little  hydrocyanic  acid  was  then  liberated  in 
the  presence  of  a  small  quantity  of  water,  and  that  when 
subsequently  the  lumps  were  broked  up  in  the  stomach 
of  the  calf,  the  hydrocyanic  acid  mechanically  enclosed  in 
them  was  quickly  liberated.  Removal  of  oil  concentrates 
both  enzyme  and  glucoside,  and,  hence,  linseed  cake  is 
liable  to  be  more  poisonous  than  the  original  linseed. 

— C.  A.  M. 

Beetroot   leaves   [as   cattle  food].     H.    Hitier.     Bull.    Soc. 

d'Encour.,  1914,  121,  67—78. 
The  storing  of  beet  leaves  and  tops  in  silos  for  use  as  cattle 
food  is  recommended.  According  to  Saillard  (Conferences 
a  la  Societe  industrielle  do  St.-Quentin  et  de  l'Aiane, 
March  5,  1911)  the  total  cost  would  be  2-3  franca  per 
metric  ton  (Is.  lOd.  per  ton),  and  the  composition  of  the 
fodder  (calculated  on  the  dry  matter)  would  be  :  proteins, 
18-81  ;  non-nitrogenous  substances,  other  than  cellulose, 
62-38  ;  and  cellulose,  18-81  per  cent.  Beet  leaves  contain 
about  3  per  cent,  of  oxalic  acid  (referred  to  the  dry  matter), 
partly  in  the  free  state,  hence  tho  ration  should  be  previ- 
ously mixed  with  a  suitable  amount  of  calcium  carbonate. 
Bachelier  (La  Sucrerie  Indigene,  1913,  488)  claims  to  have 
obtained  good  results  in  feeding  cattle  and  sheep  with  a 
mixture  of  equal  parts  of  beet  leaves  and  tops  and  distillery 
pulp  to  which  some  grain  was  added,  the  ration  having  the 
following  composition  :  water,  72-15  ;  nitrogenous  sub- 
stances, 3-73  ;  fat,  0-98  ;  carbohydrates,  10-20  ;  cellulose, 
2-27  ;  and  ash,  10-67  per  cent.  Mixed  rations  such  as 
this  may  be  preserved  bv  means  of  the  ferment  "  lacto- 
pulpe,""the  results  being  similar  to  those  previously 
observed  with  beet  slices  (this  J.,  1910,  1027)  and  the 
product  being  readily  taken  without  any  injurious  effects. 

—J.     i    .     (J. 

Picrate  colourimetric  method  for  the  determination  of  carbo- 
hydrates.    Dehn  and  Hartman.     See  XVII. 
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Patents. 

Lactic  acid  from  waste  doughs  of  cracker  or  biscuit  bakeries  ; 

Process  for  j/roducing .     E.  Saxe,  New  York.     Eng. 

Pat.  14,479,  June  23,  1913. 

The  refuse  dough  from  biscuit  making,  both  raw  and 
scorched,  consisting  of  flour,  sugar  and  milk  is  boiled  with 
water  until  the  starchy  matters  are  dissolved  ;  the  starch 
is  then  converted  by  boiling  the  solution  with  dilute 
sulphuric  acid,  a  lactic  ferment  is  added  and  the  liquid 
fermented  at  a  temperature  of  36°  C,  with  the  addition 
of  lime  to  neutralise  excessive  acidity.  The  fermented 
solution  is  concentrated  and  the  lactic  acid  liberated  by 
adding  sulphuric  acid,  filtering  and  concentrating. 

—J.  F.  B. 


Preservatives  for  raw,  fresh,  or  green  foods.     S.  Rosenbaum, 
Ujvidek,  Hungary.     Eng.  Pat.  10,359,  July  16,  1913. 

A  mixture  of  alum,  45  to  50,  ground  mustard  seed, 
30  to  35,  and  salicylic  acid,  15  to  25  parts  by  weight,  is 
sprinkled  into  vessels  used  for  storing  such  substances  as 
cucumbers,  peas,  beans,  etc.,  before  the  vessels  are  closed. 

— W.  P.  S. 


Grain ;     Milling    of .     E.    Zappert,    London.     From 

F.   A.   V.  Klopfer,  Dresden-Leubnitz,  Germany.     Eng. 
Pat.  20,115,  Sept.  5,  1913. 

The  grain  is  passed  through  a  series  of  disintegrators 
surrounded  by  sieves  of  gradually  increasing  degrees  of 
fineness  ;  the  grist  from  the  first  three  disintegrators  is 
conducted,  separately,  to  sieves,  the  portion  which  does 
not  pass  through  each  sieve  being  transferred  to  the  next 
disintegrator  in  the  series. — W.  P.  S. 

Grain  ;    Method  of  treating  washed  or  damped .     C 

Jaquet,  Strasburg,  Alsace.     Eng.  Pat.  20.787,  Sept.  15, 
1913. 

To  attain  uniformity  in  the  degree  of  humidity  of  washed 
or  damped  grain,  the  latter  is  subjected  to  a  current  of 
air  or  other  gas,  whilst  passing  from  the  supply  bin  to  the 
milling  apparatus. — W.  P.  S. 


Agar;     Purification    of .     F.    Steinitzer.     Ger.    Pat. 

269,088,  July  26,  1912. 

Solutions   containing  alimentary   substances  and  agar, 
e.g.,  meat  broth-agar,  become  turbid  on  long  standing,  or 
when  repeatedly  heated,  owing  to  the  presence  of  calcium 
and  aluminium  salts  in  the  agar.     These  compounds  may 
be  precipitated  by  treatment  with  alkali  or  alkaline  salts, 
especially  sodium  phosphate,  but  if  an  agar  solution  be 
so  treated  the  insoluble  aluminium  or  calcium  compounds    I 
remain  to  a  considerable  extent  in  colloidal  solution  and 
cannot    be    separated    by    filtration.     According    to    the    ' 
present  patent  the  agar  is  moistened  with  a  quantity  of  a 
solution  of  sodium  phosphate  or  carbonate  insufficient  to 
cause  notable  swelling,  and  is  then  dried  first  in  the  air   : 
and  later  at   100° — 110°C.     On  subsequently  dissolving    ■ 
in  hot  water  (with  addition  of  some  hydrogen  peroxide  to 
bleach  the  agar),  the  calcium  and  aluminium  compounds 
do  not  go  into  colloidal  solution,  and  may  be  removed  by 
filtering,  centrifuging,  or  the  like. — A.  S. 


Milk  ;  Process  for  making  desiccated  — 
Fr.  Pat.  462,973,  Sept.  25,  1913. 
Oct.  7,  1912. 

See  U.S.  Pat.1,070,781  of  1913  ;this  J.,  1913, 921. 


-.     C.  H.  Camp'  ell. 
Under  Int.  Conv., 


-T.  F.  B. 


Soup  ;   Process  for  making  a  solution  of  substances  with  the 

rdour  and  taste  of .     Andernache  Dorrgemiise  und 

Conserven-Fabrik   Luithlen   und   Neumann.     Fr.    Pat. 
463,105,  Sept.  30,  1913. 

See  Eng.  Pat.  22,052  of  1912  ;  this  J.,  1913,  621.— T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 

SANITATION. 

Carbon  monoxide  ;   Lava  of  absorption  of by  blood  in 

vivo.     M.   Nicloux.     Comptes  send      1914,  158,  363 — 
365. 

Results  of  experiments  on  the  absorption  of  carbon 
monoxide  by  blood  in  vivo  show  that  practically  the  same 
results  are  obtained  as  when  the  experiments  are  carried 
out  in  vitro  (see  this  J.,  1914,  99).  In  the  case  of  dog's 
blood  the  reaction  constant,  K,  was  found  to  have  a  value 
of  000316.  When  an  animal  breathes  air  or  oxygen  con- 
taining a  quantity  of  carbon  monoxide  insufficient  to  cause 
death,  the  carbon  monoxide  is  absorbed  by  the  blood  up 
to  a  certain  limit  which  cannot  be  exceeded.  Oxygen  is 
capable  of  displacing  carbon  monoxide  from  blood,  and 
the  administration  of  oxygen  is,  therefore,  essential  in 
cases  of  carbon  monoxide  poisoning. — W.  P.  S. 

Patents. 

Water  ;     Method   of  and   means  for  purifying   [removing 

free    chlorine  from] .     T.    Goldschmidt   Akt.-Ges., 

Essen-on-the-Ruhr,  Germany.     Eng.  Pat.  23,569,  Oct. 
17,  1913.     Under  Int.  Conv.,  Nov.  8,  1912. 

The  water  is  passed  through  a  layer  of  filtering  material 
consisting  of  a  mixture  of  1  part  by  weight  of  powdered 
iron,  aluminium,  or  tin  and  10  parts  of  sand.  This  mix- 
ture may  be  regenerated  or  revivified,  when  necessary,  by 
treating  it  with  dilute  hydrochloric  acid  to  remove  the  thin 
films,  probably  of  oxides  or  hydroxides,  which  are  formed. 

Water-sterilising  tank.     S.   Held,   Assignor  to  The  Held 
Co.,  Chicago,  HI.     U.S.  Pat.  1,085,578,  Jan.  27,  1914. 

The  tank  contains  superimposed  annular  channels  whose 
radii  become  greater  in  the  downward  direction.  Water 
admitted  at  the  top  of  the  tank  runs  from  channel  to 
channel,  and  is  discharged  from  an  outlet  at  the  bottom. 
In  the  channels  are  perforated  tubular  members  com- 
municating with  a  supply  of  compressed    ozonised   air. 

— T.  St. 

Sewage  sludge  ;  Process  for  obtaining  products  [oils  and  a 

fertiliser]  from .     J.  Noad  and  Oil  Shale  Products, 

Ltd.,  London.     Eng.  Pat.  1564,  Jan.  20,  1913. 

Pressed  sewage  sludge  is  distilled  at  a  temperature  of 
from  400°  to  500°  F.  (204°  to  260°  C.)  in  a  retort  such 
as  that  described  in  Eng.  Pat.  18,433  of  1909  (this  J.,  1910, 
1448).  Water  or  steam  may  be  admitted  to  the  retort 
during  the  distillation.  The  fatty  and  oily  matters 
distilling  over  are  separated  from  the  condensed  water 
and  the  aqueous  portion  of  the  distillate  is  added  to  the 
residue  discharged  from  the  lower  part  of  the  retort,  the 
mixture  thus  obtained  forming  a  fertiliser.  Dilute 
sulphuric  acid  may  be  added  to  the  distillate  in  order  to 
convert  the  ammonia  into  ammonium  sulphate,  or  the 
acid  may  be  added  to  the  raw  sludge. — W.  P.  S. 

Liquids  [seivage  effluents]  ;  Apparatus  for  the  aeration  and 

gasification  of .     T.  K.  Irwin,  London.     Eng.  Pat. 

1925,  Jan.  23,  1913. 
The  effluent  is  conducted  into  a  centrifugal  drum  having 
a  porous  outer  wall  through  which  the  liquid  is  forced. 
This  outer  wall  may  consist  of  a  series  of  layers  of  per- 
forated plates  or  gauze  with  a  layer  of  sand  on  the  inside 
or  a  porous  medium  like  cement  or  unglazed  porcelair 
may  be  used  ;  an  inner  layer  of  sand  is  also  employee 
in  the  latter  case.  Means  are  provided  for  the  intro- 
duction of  air  or  suitable  reagents  into  the  liquid  in  tin 
drum  and  for  removing  and  renewing  the  inner  layer  o 
sand.— W.  P.  S. 

Liquids  ;  Apparatus  for  the  aeration  and  qasification  of 

T.  K.  Irwin,  London.     Eng.  Pat.  3526,  Feb.  11,  19K 

Addition  to  Eng.  Pat.  1925,  Jan.  23,  1913  (preceding 

Means  for  supplying  solid  or  liquid  material  to  the  centr 

fugal  drum,  and  for  removing  solid  material  from  tl 
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walls  of  the  latter, are  carried  or  supported  bj  M antral 

shaft  of  the  drum.  Devices  ire  described  for  maintaining 
a  difference  in  speed  between  the  dram  and  the  cleaning 
apparatus       \V    !'  S. 

Disinfectants ;  Preparation     of .     J.     J.     Balthasart, 

Brussels.      Eng.    Pat.     1911,    .Inn.    23,    1913. 
Owl  j >.■•  r f  of  i  20  per  cent,  solution  of  hard  or  soft  soap  is 
emulsified  with  3  parts  of  a  mixture  of  tar  oils  containing 

gbeool,  oresol,  and   the  lik.-.   Iiotli   preferably   heated   to 
T  C     Formaldehyde  or  analogous  substances  mav  also 
be  added.-  W.  P.  S. 

Rtfu.tr  destructor.      H.    N.    Leask,    Egremont.      I'.S.    Pat. 
1.085.445.   .Ian.    27.    1914. 

Eng.    Pats.   22,137  of  1909  and    7458   of    1910;   this 
.1  .  1910,  1267.— T.  F.  B 


XX.    ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Strychnine  ;    Determination    of  in    the    presence    of 

quinine.     ('.  Simmonds.     Analyst,   1914,  39,  81—83. 

The  method  is  based  upon  the  fact  that  a  4  per  cent,  irnl 
solution  of  potassium  ferrocyanide  precipitates  strychnine 
much  more  readily  than  quinine.  Slight  simultaneous 
precipitation  of  quinine  invariably  occurs,  but  the  quantity 
is  small  in  the  absence  of  excess  of  ferrocyanide.  The 
mixed  alkaloids  Irom'e.g.  50  c.c.  of  "  syrup  of  iron  phosphate 
with  quinine  and  strychnine  "  are  weighed  and  dissolved 
of  20  per  cent,  sulphuric  acid,  and  the  solution 
treated  with  5  c.c.  of  4  per  cent,  ferrocyanide  solution, 
added  drop  by  drop,  with  continual  stirring.  After 
a  few  hours,  the  precipitate  is  collected  and  lightly  washed 
with  3  successive  portions  of  about  3  c.c.  of  5  per  cent, 
sulphuric  acid,  then  transferred  to  a  funnel  by  means  of 
about  10  c.c.  of  10  per  cent,  ammonia  solution  and  water, 
and  extracted  successively  with  15,  10,  and  5  c.c.  of  chloro- 
form. The  united  extracts  are  shak.  n  with  30,  10,  and  10 
•  0  "f  20  per  cent,  sulphuric  acid,  and  the  precipitation  and 
extractions  repeated  until  the  chloroform  extracts  are 
again  obtained.  The  chloroform  is  then  evaporated 
(with  the  addition  of  a  little  alcohol  at  the  end  to  prevent 
sporting),  and  the  residue  of  strychnine  dried  at  100°  C. 
and  weighed.  If  desired  the  quinine  may  be  determined 
in  an  aliquot  portion  of  the  filtrate  by  precipitation  with 
ammonia  and  extraction  with  chloroform.  It  is  essential 
that  not  much  more  than  01  grm.  of  strychnine  should 
be  present  in  50  c.c.  of  the  acid  ;  otherwise  separation 
of  strychnine  sulphate  may  occur. — C.  A.  M. 

Purine.'.       XIV.      2.8  Dihydroxy  I'.Qtrimelhylpurine.   an 
itomeride  of  raff'  in<  and  2.8-dihydroxy-l  .7-dimelhylpurine, 
•omeride    of   theobromine.     C.    O.    Johns.    J.    Biol, 
(hem..  1914.  17,  1—7. 

-  S-DlHYDROXY-1   7.9-TRIMETHYLFrRINE,     m.     pt.    240°    C, 

was  prepared  by  alkylating  2.8-dihydroxy  1  9  dime- 
hylpurine  with  dimethyl  sulphate.  It  is  more  soluble  in 
*ater  than  caffeine  and.  unlike  the  latter,  does  not  give  a 
Mirple  colouration  when  evaporated  with  chlorine  water  and 
iue  moistened  with  ammonia.  2. 8-Dihydroxy- 17- 
limethylpurine.  prepared  in  the  same  way  from  2.8- 
tihydroxv-l-methvlpurine.  crystallises  in  acicular  prisms 
rom  water  and  chars  below  320-  C.  On  further  methylation 
t  is  converted   into   2  S-dihydroxy-1.7  9-trimethylpurine. 

F.  Shdn. 

ivmonntaloln     and     natahin  ;  Constitution     of .      E. 

Leger.     Comptes    rend.,     1914,     158,     185—188.     (See 
also  this,!..  1912.  744.) 

,'hb  author  concludes  that  homonataloin,  Cj,Hj,O10,  has 
nstitutaon 

CO 
HO/\/      X/XOCH.'CHOH), ■<  Ht  I 

H",H:,JvoA>^OCH' 


ami  thai  oaf  Join,  <'„IL,<  i,„.  whioh  is  present  with  it  in 
Natal  aloes,  has  ■>  Bimjlar  constitution  exoept  iliat  the 
group  ill, nil  is  replaced  bj  C,H40H.  Both  com- 
pounds appear  t ntain  ■  pentose  molecule  with  ■  free 

aldehyde    group,    and    both    giv.-    rise    t"    penta-aoetyl 
derivatives.     ,1.  ||.  I,. 

Lemon  oils.     Determination  of  the  hydrocarbon  content  of 

concentrated .      E.   Bocker.     J."  prakt.  (hem,   1914, 

89,   199—207. 

Ten  c.c.  of  the  oil  are  measured  into  a  cassia  flask  and  the 
citral  determined  by  shaking  with  freshlv  prepared  sodium 
sulphite  solution  according  to  Burgess'  method  (this  .}., 
1901,  1178).  If  the  amount  nf  undissolved  oil  is  small, 
the  citral  is  removed  in  the  same  way  from  another  5  or 
10  c.c.  of  the  oil.  5  c.c.  of  the  oil  freed  (rom  citral  are 
transferred  to  a  stoppered  funnel  of  600 — 700  c.c.  capacity 
containing  500  c.c.  of  51  per  cent,  alcohol  (bv  volume) 
cooled  to  —2°  to  0°  C.  The  whole  is  thoroughly  shaken, 
when  the  aromatic  portions  of  the  oil  pass  into  solution 
leaving  the  hydrocarbons  practically  undissolved.  The 
funnel  is  inverted,  kept  for  8 — 10  hours  in  ice-water  at 
0°  C,  carefully  returned  to  the  upright  position  and 
allowed  to  stand  till  the  alcoholic  portion  has  become  clear, 
which  may  take  from  12  to  48  hours.  Tho  alcoholic  por- 
tion is  drawn  off  and  the  oil  (hydrocarbons)  transferred  to 
a  small  measuring  cylinder,  any  drops  adhering  to  the 
funnel  being  washed  down  with  a  little  51  per  cent, 
alcohol.  Larger  quantities  of  the  original  oil  can  be 
fractionated  at  reduced  pressure  to  separate  terpenes  and 
sesquiterpenes.  The  citral  in  the  separate  fractions  is 
determined  as  above  and  the  undissolved  oil  from  each 
treated  with  a  corresponding  volume  of  51  per  cent. 
alcohol  so  as  to  ascertain  the  relative  proportions  of 
terpenes  and  sesquiterpenes. — F.  Shdn. 

Essen'inl  oils  ;  Constituents  of .     Nopinane,  fj-dihydro- 

timonau  nml  carane.     F.  W.  Semmler  and  J.  Feldstein. 
Ber..   1914,  47,  384—389. 

When  the  hydrazones  of  certain  ketones  are  heated  with 
sodium  ethoxide,  hydrocarbons  are  produced.  Nopinane, 
C„H,„  obtained  in  this  way  from  nopinone  boiled  at 
149°  ('.  at  747  mm.,  had  the  sp.  gr.  0-8611  at  22°/220C, 
nD=l-46141,  and  was  optically  inactive.  g-Dlhydro- 
limonene.  C,„  H1S  (prepared  from  dihvdrocarvone)  boiled 
at  168°— 169°  C.  at  750  mm.,  had  the  sp.  gr.  0-8217  at 
2I?  16°  C.,  no  =  145673,  and  was  optically  inactive 
Carone  similarly  vielded  carane,  C,nH,8,  b.  pt.  49' — 51 1  I 
at  9  mm.,  sp.gr.  OS381  at  20-  20' C.  nD=  145823  and 
aD=  — 34°.  The  characters  of  dihydroterpinolene  pre- 
pared from  pulegone  were:  b.  pt.  169' — 170-  (.'.  at  74* 
mm,  sp.  gr.  0-8T89  at  22"  21'  C,  nD  =  14oS23.  Tana- 
cetane,  C,„H18.  obtained  from  tanacetone  boiled  at  156° — 
157'  C.  at  747  mm.,  had  the  sp.  gr.  0-8158  at  22°/21°  C, 
and  nD  =  l-44121.— F.  Shdn. 

Dihydrorydiaminoarsenobenzene     [Salrarsan]    and     sdirr 

Compounds  of  chlorine,   bromine  and  iodine   tcith . 

J.  Danvsz.  Comptes  rend.,  1914,  158,  199—201. 
(See  Ehflich  and  Bertheim,  this  J..  1912.  407.) 
Silver  chloride,  bromide  and  iodide,  when  freshly  pre- 
pared, dissolve  in  solutions  of  Ehrlich's  arsenobenzene 
hydrochloride  (606),  but  the  bromide  and  iodide  only 
dissolve  slowly  and  it  is  best  to  dissolve  them  first  in  solu- 
tions of  potassium  cvanide.  The  preparation  of  the  new 
products  presents  no  difficulty  and  is  typified  in  the  follow- 
ing particular  case  :— A  solution  of  silver  bromide  in 
potassium  cyanide  solution  is  added  drop  by  drop  to  a 
solution  of  the  arsenic  compound.  As  each  drop  falls  a 
precipitate  is  formed  which  redissolves.  and  the  liquid 
becomes  darker  in  colour  and  disengages  hydrogen  cyanide. 
As  soon  as  a  permanent  precipitate  is  produced,  it  is  re- 
dissolved  bv  addition  of  hydrochloric  acid  drop  by  drop, 
and  in  this  way  it  is  possible  to  introduce  1  moL  of  silver 
bromide  for  each  mol.  of  arsenobenzene  hydrochloride. 
From  the  solution  thus  obtained  sulphuric  acid  precipitates 
the  arsenobenzene-silver  bromide  compound  in  the  form 
of  an  insoluble  sulphate,  which  after  being  washed  free 
from  the  last  traces  of  potassium  chloride  and  cyanide 

k2 
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forms  a  powder  varying  in  colour  from  orange  yellow  to 
deep  brown  according  to  the  quantity  of  silver  in  it.  It 
dissolves  readily  in  water  rendered  slightly  alkaline  with 
sodium  carbonate.  The  chlorine  compounds  possess  the 
least,  and  the  bromine  compounds  the  most  pronounced 
antiseptic  and  therapeutic  properties.  Dihydroxydi- 
aminoarsenobenzene  may  combine  with  various  proportions 
of  silver  salts,  but  certain  limits  cannot  be  passed  without 
lessening  the  therapeutic  activity  of  the  products.  The 
toxicity  of  the  bromine  compound  is  nearly  the  same  as 
that  of  dihydroxydiaminoarsenobenzene,  whilst  its  steri- 
lising power  in  t'itro  and  in  vivo  is  considerably  greater. 
The  compounds  of  dihydroxydiaminoarsenobenzene  with 
mercury,  gold,  and  platinum",  though  rather  more  active 
than  the  silver  compounds,  are  less  stable  and  relatively 
much  more  toxic. — J.  H.  L. 

Cholesterol;      Colourimetric     determination     of .     A. 

Grigaut.  J.  Pharm.  China.,  19U,  9,  146—149. 
Liebermann's  reaction  (development  of  a  purple  coloura- 
tion passing  rapidly  through  blue  into  green,  when  acetic 
anhydride  and  sulphuric  acid  are  added  to  a  solution  of 
cholesterol  in  chloroform)  can  be  used  for  the  estimation 
of  cholesterol.  The  time  required  to  develop  the  maximum 
colour,  and  the  length  of  time  this  colour  remains  constant, 
depend  on  the  amount  of  sulphuric  rcid  used.  The 
colouration  is  compared  with  that  given  by  a  standard 
solution  of  cl  olesteiol,  using  the  same  amount  of  sulphuric 
acid  must  be  used  in  each  case.  The  estimation  is  correct 
to  within  5  per  cent. — T.  C. 

Benzoic  acid  ;  Simple  test  for  halogens  in .     E.  Wende. 

Apoth.-Zeit.,   1914,  29,  157. 

A  mixture  of  0-1  grm.  of  benzoic  acid  and  0-5  grm.  of 
yellow  mercuric  oxide  is  heated  in  a  dry  test-tube  with 
constant  turning  over  a  small  flame  about  1  cm.  high. 
When  the  reaction  is  over,  about  10  c.c.  of  dilute  nitric  acid 
are  added,  the  whole  heated  nearly  to  boiling  and  filtered. 
The  filtrate  should  not  give  more  than  a  slight  opalescence 
with  silver  nitrate  solution. — F.  Shdn. 

Spirit  of  nitrous  ether  ;  Determination  of .     D.  B.  Dott. 

Pharm.  J.,  1914,  92,  164. 
The  method  for  the  determination  of  spirit  of  nitrous 
ether  based  on  the  reaction  : 
2C2H5N02+2KIfH2S01=2C2H60-|-2NO+K2S01+I2, 

with  titration  of  the  liberated  iodine  by  thiosulphate,  gives 
high  results,  owing  to  oxidation  of  nitric  oxide  by  atmo- 
spheric oxygen  to  nitrogen  peroxide,  which  liberates  a 
further  quantity  of  iodine.  A  simple  form  of  apparatus 
to  overcome  this  defect  consists  of  a  bottle  fitted  with  a 
cork  through  which  passes  a  short  length  of  glass  tubing 
reaching  to  just  below  the  cork ;  the  stem  of  a  thistle 
funnel  slides  freely  in  this  tube  and  reaches  to  the  bottom 
of  the  bottle.  Four  c.c.  of  potassium  iodide  solution  and 
2  c.c.  of  dilute  sulphuric  acid  are  placed  in  the  bottle, 
which  is  then  filled  to  within  6  c.c.  with  magnesium 
sulphate  solution.  Five  c.c.  of  the  spirit  are  introduced 
gradually  through  the  thistle  funnel,  the  bottle  is  shaken, 
emptied  into  a  dish  after  5  mins.,  and  the  solution  titrated 
with  thiosulphate. — -A.  S. 

Spirit  of  nitrous  ether  ;  Note  on  an  old  sample  o    . 

D.  B.  Dott.  Pharm.  J.,  1914,  92,  164. 
Spirit  of  nitrous  ether  prepared  by  the  rapid  method 
described  by  the  author  in  1909  (Pharm.  J.  (4),  28,  429)— 
addition  of  a  strong  solution  of  sodium  nitrite  to  a  mixture 
of  alcohol  and  sulphuric  acid  and  filtering  from  the  pre- 
cipitated sodium  sulphate — maintains  its  strength  well 
on  keeping.  A  sample  which  in  1909  was  rather  over 
the  B.P.  standard  showed  2-35  per  cent.  C2H5N02  when 
recently  tested. — A.  S. 

Esters   of  chromic  acid.     H.    Wienhaus.     Ber.,    1914,    47, 

322—331. 
The  chromic  esters  of  tertiary  alcohols  are  obtained  on 
treating  a  solution  of  the  alcohol  in  carbon  tetrachloride 
or  light  petroleum  with  an  excess  of  dry  chromic  an- 
hydride, pouring  off  the  liquid  through  a  filter,  and  con- 
centrating in  a  vacuum.  Primary  and  secondary  alcohols 
are   oxidised   by   this    treatment.     The    neutral  esters  of 


chromic  acid,  A2Ct04  (where  A  represents  the  alcohol 
residue)  are  formed  ;  they  are  liquid  or  crystalline,  range 
in  colour  from  yellow  to  wine-red,  and  are  soluble  in 
ether,  benzene,  acetone,  and  glacial  acetic  acid,  but 
insoluble  in  water.  They  resist  hydrolysis  by  aqueous 
alkalis  and  baryta,  but  readily  yield  the  tertiary  alcohol 
when  warmed  with  alcoholic  alkalis.  The  reaction,  which 
also  takes  place  with  aqueous  chromic  acid,  may  be  used 
for  the  detection  of  the  acid,  and  in  many  cases  for  dis- 
tinguishing tertiary  alcohols  ;  it  also  serves  for  the  isolation 
of  the  alcohols.  The  preparation  of  the  chromic  esters  of 
a  number  of  hydroaromatic  alcohols  is  described.  The 
esters  of  a-  and  p-terpineol  and  the  p-menthanols  resulting 
from  their  catalytic  hydrogenation  were  somewhat 
unstable,  and  could  not  be  obtained  crystalline.  Methyl- 
fenehyl  chromate,  m.pt.  130°  C.  (with  decomposition), 
[a]  Li  red= — 300°  in  carbon  tetrachloride  or  light  petro- 
leum, formed  red  crystals,  stable  in  absence  of  light ; 
ethylfenchj'l  chromate,  [a]  Li  red=+  22-5,  decomposed 
on  heating  ;  methylbornyl  chromate  formed  light  orange 
crystals  which  decomposed  on  heating :  it  was  lsevo- 
rotatory  in  carbon  tetrachloride  solution  ;  cedryl  chromate, 
m.  pt.  1 15°  C,  formed  yellowish-red  prisms  ;  ledyl  chromate 
(from  ledum  camphor),  m.  pt.  92°  C,  [a]u  reil  =  +  300°, 
formed  wine-red  monoclinic  prisms.  Methylborneol  pro- 
duced a  red  colouration  in  carbon  tetrachloride  containing 
chromic  anhydride,  while  camphor  did  not. — O.  E.  M. 

Catalytic    hydrogenations  ;  The  reaction  velocities  of in 

presence  of  platinum  black.  G.  Vavon.  Comptes  rend., 
1914,  158,  409—412. 
The  velocity  curves  for  the  absorption  of  hydrogen  in  the 
case  of  substances  which  can  fix  several  molecules  of  this 
gas  (e.g.  limonene),  have  a  gradient  which  varies  con- 
siderably with  the  quantity  of  catalyst  present.  Appar- 
ently the  metal  can  become  fatigued  so  that  its  activity 
is  sufficient  to  bring  about  the  easier  stages  quite  readily, 
but  is  not  enough  for  the  more  difficult  stages.  This  is 
more  marked  on  heating  the  catalyst  to  temperatures  of 
between  300°  and  500°  C..  when  its  activity  can  be  varied 
and  suited  to  the  different  stages  in  a  quite  regular  manner. 
After  heating  to  temperatures  above  500°  C.  it  becomes 
quite  inactive. — W.    H.   P. 

Determination   of  the   diastatic    power    of    malt    extracts. 
Monnier.     See  XVffl. 

Patents. 

Medicinal  preparations  containing  menthol  ami  formalde- 
hyde. C.  Buchwald,  Diisseldorf-Gerresheim,  Germany. 
Eng.  Pat.  15,915,  July  10,  1913. 
Menthol  (10  parts),  formaldehyde,  preferably  in  the 
polymerised  form  (2  parts),  and  "  anssthesine  "  (2  parts) 
are  added  to  melted  ceresin  or  similar  fusible  carrier. 
Boric  acid  (2  parts)  may  also  be  added  if  desired. — T.  F.  B. 

Methylphenylglycine-arsinic  acid  and  its  reduction  produc', 

arsenomethylphenylglycine  ;     Process  for  preparing • 

Poulenc   freres,   and   K.    Cechslin.    Fr.    Pat.    462,376, 
Nov.  18,  1912. 
The  esters  of  methylphenylglycine-arsinic  acid,  obtainec 
by  the  action  of  arsenious  chloride  on  phenylglycine  esters 
are   very   easily  saponified   by   means   of  excess  of  sodi 
at  a  temperature  about  60°  C.  ;    when  the  solutions  an 
acidified  by  acetic  or  hydrochloric  acid,    methvlphenyl 
glycine-ars'inic   acid,    H2O3As.CcH1.N(CH3)CH2.CO0H.  i 
precipitated  in  the  form  of  white  crystals,  sparingly  solubl 
in  water,  which  do  not  melt  on  heating  but  evolve  carbo 
dioxide,    with   formation    of   dimethylaminophenylarsini 
acid.     Reduction  of  methylphenylglycine-arsinic  acid  b 
means   of  sodium   hydrosulphite   at  a   high   temperatui 
results  in  the  production   of  arsenomethylpheiiylglycin- 
which  is  stable  towards  air  and  oxidising  agents,  andsolub: 
in  solutions  of  sodium   hydroxide  or  carbonate,  formii) 
neutral  salts.— T.  F.  B. 

p-Aminophenylarsinic   acid  ;     Process  for   preparing  ac 

drrivatives    of .     Chem.    Fabr.    auf    Actien,    vorr 

E.  Schering.     Ger.  Pat.  268,983,  Nov.  9,  1912. 
P-Aminophentlarsinic     acid    is    converted    into    iod 
acyl  derivatives  by  the  usual  methods.     The  produc 
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.iiv  stated  to  have  :i  low  toxicitj  compared  with  the 
mi phenj  I  "  sinic  acid.     T.   V.   B. 

taliV     stibinic    acids ;      Process    fur   preparing . 

Chem.  Fabr.  von  Heydon  A.  G.  Ger.  Pat.  269,206, 
\iu  ii.  1912  Addition  to  Ger.  Pat.  254,421  (gee  Eng 
P»<    16,360  oi  1912 ;    this  J.,  1913,  109). 

indary  and  tertiary  aromatic  stibinic  acids  are 
obtained  by  decomposing  aromatic  diazo  compounds  with 
mtimonious  oxide  substituted  with  one  or  two  aromatic 
poops.     (Seealao  this  J.,  1913,  711.  S41,  926.)— T.   P.  B. 

Aromatic  stibinoxides  or  their  derivatives;  Process  for 
preparing  secondary-  .  Chem.  Fabr.  von  Heyden 
\  G  Ger,  Pat.  269,206,  March  8,  1913.  Addition  to 
Ger.  Pat  268,461  (see  this  J.,  1914,  219). 

DiABTLSTlBLNic  acids  or  their  derivatives  are  converted 
Mo  secondary  aromatic  stibinoxides  by  treatment  with 
radooing  agents.    -T.  F.   B. 

tgl  alcohol  ;  Process  for  obtaining .     R  W.  Klevcr. 

ft.   Pa*.   462,438,  Sept.   10,   1913.     Under  Int.   Conv , 

Sept.    11.    1912. 

BlKIYL  chloride  can  be  converted  quantitatively  into 
benzyl  alcohol  by  heating  it.  in  presence  of  excess  of  water, 
»ith  magnesium  hydroxide,  an  alkaline-earth  hydroxide, 
lino  hydroxide,  or  other  basic  hydroxide  other  than  that 
f  lead,  the  mixture  being  thoroughly  agitated  during  the 
process.  When  one  mol.  of  benzyl  chloride  is  treated  with 
mol.  of  magnesium  hydroxide  at  100  I '.  in  presence  of 
9  to  10  times  the  theoretical  quantity  of  water,  a  yield  of 
about  96  per  cent,  of  benzyl  alcohol  is  produced.  When 
calcium  hydroxide  is  used,  the  yield  is  somewhat  lower. 

— T.  F.  B. 

Henzyl  esters  of  loner  fatly  acids  and  benzyl  alcohol  from 

bcnzul    chloride  ;     Process    for    obtaining .     F.   W. 

KUver.     Fr.   Pat.   462,439,  Sept.    10,   1913. 

Good  yields  of  benzyl  esters  of  the  lower  fatty  acids  are 
obtained  by  heating  a  mixture  of  benzyl  chloride  and  an 
anhydrous  salt  of  the  acid  in  presence  of  a  small  quantity 
of  the  free  acid  itself,  e.g.,  0-1  to  1  mol.,  the  presence  of 
water  being  avoided.  The  following  mixture  is  given  for 
the  preparation  of  benzyl  acetate: — Benzyl  chloride,  1 
mol.  ;  anhydrous  sodium  acetate.  IT  to  1-2  mols.  ; 
glacial  acetic  acid,  01  to  1  mol.  For  preparing  benzyl 
formate  the  following  mixture  may  be  used: — Benzyl 
chloride,  1  mol.;  anhydrous  sodium  formate,  IT  ti  P2 
mols.  ;  anhydrous  formic  acid.  1'25  to  P5  mols.  The 
mixture  obtained  after  the  preparation  of  benzyl  acetate 
by  this  method  may  be  heated  with  water  until  the  odour 
of  the  acetate  has  disappeared,  the  liquid  neutralised  and 
the  benzyl  alcohol  separated. — T.  F.  B. 

Hydrohalogen  addition  products  of  acetylene  ;    Process  for 

mating  - .     Chem.   Fabr.   Griesheim-Elektron.       Fr. 

Pat.  462,711,  Sept,   17,   1913. 

Acetylene  and  a  hydrogen  halide  are  caused  to  combine 
by  passing  them  over  heated  catalytic  substances  at  the 
ordinary  pressure  or  under  increased  pressure.  Mercury 
salts  are  especially  suitable  for  use  as  catalysts,  but  other 
substances,  such  as  metals,  oxides,  etc.,  can  be  used.  The 
■atalyst  can  also  be  used  in  solution  or  in  suspension.  The 
eacting  gases  may  be  passed  over  the  catalyst  simul- 
taneously or  alternately  ;  for  example,  a  solution  of  a 
mercury  salt  may  be  saturated  with  hydrogen  chloride,  and 
ite  then  passed  into  it.  When  the  gases  are  applied 
'imultaneously.  it  is  advisable  to  bring  them  to  the  re- 
i .Hon  Teasel  from  different  points.  In  the  case  where  the 
italyst  is  used  in  the  form  of  a  liquid,  the  reaction  can 
>e  carried  out  under  pressure  and  at  a  temperature  above 
he  normal  boiling   point   of  the  liquid. — T.  F.  B. 

suprtne  ;  Process   for    preparing .     Badische    Anilin 

und  Soda  Fabrik.  Ger.  Pat.  268.101.  Feb.  11,  1913. 
Addition  to  tier.  1'ats.  255,519  and  268,100  (see  Eng. 
Pats.  21.616  of  1912  and  13.327  of  1913;  this  J., 
1913,  924 

Iethylbutenol  ethers  are  converted   into  isoprene  by 
eating  with  catalytic  substances  at   high  temperatures. 


Quinolylketones ;     Process    fa     preparing  Serein. 

Chininfabr.  Zimmer  nnd  Co.    Ger.  Pat.  268,830,  March 

.10.    1913. 

Qrivii  is>:<  wui'.w  i  neral 

formnlffl,  R'.CH.COOR*  (where  H'  hydrogen  or  alkyi ; 
I!"    alkyi)    are    treated  with  sodium  ethoxide  or   other 

alkaline  condensing  agent,  and  the  /9-ketom  aster  is 
converted  into  the  qoinolylketone  i>.   th     usual  method. 

— T.  r   B 

Aminoketones  of  the  quinoline  series  ;  Prociss  f<>r  preparing 

.     A.   Kaufmann.     tier.   Pat.   268.931,    March   26, 

1913. 

Qnxui.Yi.-4-KKTONES,  in  which  the  carbonyl  group  is 
adjacent  to  a  methyl  or  methylene  group,  are  treated 
with  halogens  or  substances  which  evolve  halogens  and  then 
with  primary  or  secondary  aliphatio  amines.  The  pro- 
ducts have  the  general  formula, 

CO.CHR.NR.Rj 

(where  Rand  R,  represent  hydrogen  or  alkyi  and  1^  alkyi), 
and  possess  antipyretic  properties. — T.  F.  B. 

Bismuth  gallocarborylate  ;  Process  for  preparing  basic . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  l'at.  268.932, 
Aug.  23,  1912. 

Basic  bismuth  salts  of  galloearboxylic  acid  are  obtained 
by  the  action  of  the  acid  on  acid  solutions  of  bismuth  salts 
or  on  bismuth  hydroxide.  They  are  suitable  for  use  as 
antiseptics  for  internal  or  external  application. — T.  F.  B. 

C-Propenylphenolcarboxylic  acids  and  their   nucleus  substi- 
tution     products ;    Process     for      preparing .      L. 

Claisen.     Ger.  Pat.  268,982,  Nov.  3,  1912. 

C-Ai.lylphenolcarboxylic  acids,  obtained  from  0- 
allvlphenolearboxvlie  acids  and  their  nucleus  substitution 
products  (see  Ger".  Pat.  268,099  ;  this  J.,  1914,  220),  are 
converted  into  the  corresponding  C-propenylphenolcar- 
boxylic  acids  by  heating  with  alkali  hydroxides. — T.  F.  B. 

oDihydroxyphenyla-propanolamine ;     Process     for      pre- 
paring   optically    active    .     Farbenfabr.    vorm.    F. 

Bayer  und  Co.  Ger.  Pat.  269,327.  Nov.  26,  1911. 
Synthetic,  racemic  o-dihydroxyphenvl-a-propanolamine 
is  separated  into  its  optically  active  components  by  the  aid 
of  d-  or  /-tartaric  acid.  A  sparingly  soluble  (/-tartrate  of 
the  laevorotatory  base  is  obtained,  the  therapeutic  (haemo- 
static) properties  of  which  are  more  marked  than  in  the 
racemic   base. — T.  F.  B. 

Hydroxybenzoyl-o-benzoic     acids,     their     homologous     and 
1  'itution  products  ;     Preparation    of   esters^  of  —^- 


Farbenfabr.     vorm.     F. 
269,336,  Jan.  19,  1913. 


Bayer    und    Co.      Ger.     Pat. 


Therapeutically  active  compounds  are  obtained  by 
esterifving  hvdroxv  benzo\  I -o-benzoic  acids,  or  their 
homologues  or'substitution'producta.  by  the  usual  methods, 
with  alcohols  other  than  methyl  alcohol. — T.  F.  B. 

o-Aminophenylsutpho-acetic    acid  ;  Process    for     preparing 

.      Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  269.337,  Jan.  23,  1913. 
o-NrTROPHE\YLscxpHO-ACETic  acid  is  reduced  by  means 
of  iron  or  zinc  dust  in  neutral  or  feebly  (organic)  acid  solu- 
tion the  mixture  is  made  alkaline,  and  the  free  amino- 
phenylsulpho-acetio  acid  is  separated  from  the  liltered 
solution  of  its  alkali  salt  by  adding  the  eqmva'ent  quantity 
of  an  acid  in  the  cold.  The  product  can  be  readily  con- 
verted int.'  sulphazone. — T.  F.  B. 
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Sulpkazone  ;      Process     for     preparing .     Farbwerke 

vonn.  Meister,  Lucius,  and  Briining.     Ger.  Pat.  269,428, 
Nov.   16,   1912. 

o-NiTROPHENYLsii.i'Ho  acetic  acid  is  treated  with 
metallic  iron  in  neutral  solution  or  suspension,  preferably 
in  presence  of  a  neutral  salt,  and  excess  of  mineral  acid 
is  then  added.  The  yield  is  stated  to  be  about  95  per 
cent,  of  theorv.  whilst  that  obtained  by  the  process  of  Claass 
(Ger.  Pat,  250,342;  see  this  .).,  1913,  417)  is  only  aboui 
77  per  cent,— T.  F.  B. 


Process      for      pre- 
(ier.     Pat.    269,429, 


aa'-Diphenyl-X -methyl  -y-piperidone  ; 

paring .     J.  D.   Riedel  A.-G. 

July  18,  1913. 

Dibenzai.-acetone  is  condensed  with  methylamine  to 
form  aa'-diphenyl-X-methyl -y-piperidone,  which  is 
applicable  in  medicine  or  for  the  preparation  of  medicinal 
products.— T.  F.  B. 

Monochlorhydrin    from     glycerin     and    hydrochloric    acid  ; 

Process  for    preparing .      Sprengstutfwerke    Dr.    R. 

Nahnsen  and  Co.  A.-G.  Ger.  Pat.  269,657,  Dec.  19, 
1912. 

Glycerol  vapour  is  treated  with  gaseous  hydrogen 
chloride  in  vacuo,  and  the  product  is  passed  for  a  con- 
siderable time  through  a  series  of  tubes  heated  to  170° — 
180J  C,  to  complete  the  reaction.  The  liquid  thus  obtained 
is  passed  into  a  retort  heated  to  about  150°  C,  and  the 
ruonochlorhydrin  is  separated  from  the  lower-boiling 
products  by  cooling. — T.  F.  B. 

Acetaldehyde ;     Preparation      of .         Consortium      f. 

Elektrochemische  Industrie  G.  m.  b.  H.,  Nuremberg, 
Germany.  Eng.  Pat.  6000,  March  11,  1913.  Under 
Int.  Conv.,  May  22,  1912. 

SeeFt.  Pat.  455,370  of  1913;  this  J„  1913,  959.— T.   F.   B. 

Isoprene  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germanv.  Eng.  Pat.  8782.  April  14,  1913. 
Addition  to  Eng.  Pat.  13,327  of  1913,  dated  Sept.  23, 
1912. 

See  Ger.  Pat.  268,101  of  1913  ;  preceding.— T.  F.  B. 

Sulphur  derivatives  of  hydrocarbons  [thiophen,  etc.)  ;  Process 

of  producing .     W.  Steinkopf,  Karlsruhe.  Germany. 

U.S.  Pat.  1,085,708,  Feb.  3,  1914. 

See  Ger.  Pat.  252,375  of  1911;  this  J.,  1912,  1201.— T.  F.  B. 


Organic  solvents  [acetaldol,  etc.]  ;  Manufacture  of .     H. 

Hibhert,  Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 
Co.,  Wilmington,  Del.  U.S.  Pat.  1.08"6,048,  Feb.  3, 
1914. 

See  Ft.  Pat.  449,605  of  1912  ;  this  J.,  1913,  507.— T.  F.   B. 

Ethylene   or  gases   containing   ethylene  ;  Process  for  puri- 
fying  for    the    catalytic    manufacture     of     ethane. 

Elektrochem.  Werke  G.  m.  b.  H.  Fr.  Pat.  462,528, 
Sept.  13.  1913.     Under  Int.  Conv.,  Oct.  15,  1912. 

See  Ger.  Pat,  265.297  of  1912;  this  J.,  1913,  1087.— T.  F.  B. 

Ethylene;  Process  for   purifying for   use    in    catalytic 

reactions,  especially  for  the  manufacture  if  ethane.  Elek- 
trochem. Werke.G.m.  b.H.  Fr.  Pat.  462,529,  Sept, 
13,  1913.     Under  Int.  Conv.,  Oct.  15,  1912. 

See  Ger.  Pat.  266,519of  1912;  this  J.,  1913, 1170.— T.  F.  B. 


Ethane  from   ethylene  and  hydrogen  ;  Catalytic  process  for 

making     pure .       Elektrochem.      Werke     G.m.b.H. 

Fr.  Pat.  462.893,  Sept,  24,   1913.       Under    Int.  Conv., 
Oct.  15,  1912. 

See  Ger.  Pat.  265,171  of  1912;  thisJ.,  1913,  1087.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Ktnfmatograph  films  ;   The   carbon   process  of  pliotography 

for  producing .     J.   E.  Thornton,   Rochester,   X.V., 

U.S.A.     Eng.  Pat  29,113,  Dec.  17,  1912. 

The  bichromated  colloid  is  mixed  with  a  dyestutf  which 
is  mordanted  or  rendered  insoluble  by  the  bichromate  and 
forms  a  transparent  lake  in  the  colloid  without  the  use  of 
an  auxiliary  mordant.  Suitable  dyestuffs  are  stated  to 
be  those  of  the  Chromotrope  or  Erio-group. — T.  F.  B. 

Colour-screens  [for  colour  photography]  ;  Process  of  making 

.     0.  S.  Dawson   and   C.    L.   Finlav,  Assignors  to 

G.  F.  R.  Bagulev,  London.     U.  S.  Pat.  1,085,727.  Feb.  3, 
1914. 

See  Eng.  Pat.  4208  of  1910  ;   this  J.,  1911,  308.— T.  F.  B. 


XXIL— EXPLOSIVES  ;    MATCHES. 

Cap-compositions  which  do  not  cause  rusting  in  rifle  barrels. 
O.  Mertens.  Z.  ges.  Schiess-  u.  Sprengstoffw.,  1914,  9 
70—71. 

The  rusting  of  rifle-barrels  by  chlorate  cap-compositions 
was  found  to  be  caused  by  chlorine.  By  substituting 
barium  nitrate  for  the  chlorate,  adding  basic  substances 
such  as  certain  carbonates,  diphenylamine,  etc.,  to  suppress 
the  deteriorating  action  of  the  nitrate  on  the  fulminate, 
and  covering  the  composition  with  tinfoil  and  a  varnish 
free  from  moisture,  a  stable  cap  which  did  not  cause  rusting 
was  produced.  It  was  deficient  in  power,  however ;  to 
improve  this,  the  proportion  of  fulminate,  or  the  total 
quantity  in  the  cap,  was  increased,  or  some  of  the  antimony 
sulphide  was  replaced  by  a  more  easily  ignited  substance, 
such  as  antimony  phosphide. — O.  E.  M. 

Patent. 

Explosive  nurtures  which  can  be  detonated  directly  ;   Process 

for  preparing .      Ver.  Koln-Rottweiler  Pulverfabrik- 

en.     Ger.  Pat.  267,542,  April  28,  1912. 

A  salt  of  a  nitrated  naphthalenesulphonic  acid  is  mi  ed 
with  a  nitrate,  and  also,  if  desired  with  other  explosive 
components.  The  salts  of  mononitronaphthalenesulphonii 
acid  when  mixed  with  nitrates  can  be  detonated  directly. 

— T.  F.  B. 


X  XIII.- ANALYTICAL  PROCESSES. 

Electro-analysis  ;    Fine-meshed  brass  gauze  as  a  substituU 

for  platinum  in .     D.  F.  Calhane  and  T.  C.  Wheaton. 

Met,  and  Chem.  Eng.,  1914,  12,  87—89. 

Brass  wire  gauze  (100  meshes  per  linear  inch)  has  been 
successfully   used   (over   a    period   of   two   years)   in   tin 
electrolytic    determination    of    copper,    zinc    and    nickel 
The  cathode  employed  was  made  from  a  piece  of  gauze 
5J  in.  by  3{  in.,  the  longer  edges  of  which  were  lapped  ovei 
and  hammered  down,  and  the  shorter  ones  bent  ovir  > 
12  in.  loop  of  copper  wire  (22-gauge)  the  ends  of  wine! 
were    afterwards    twisted    together.     The    cylinder    thu 
formed    was    thinly    plated    with    copper,    then   washed 
dipped  in  alcohol,  dried  and  weighed  for  use.     The  anod 
consisted  of  a  spiral  made  from   10 — 12  in.  of  platinui 
wire  weighing  about  1  grm.     In  the  case  of  ammoniac! 
solutions,   the  copper  wire  stem  of  the  cathode  had  a 
insert  of  platinum  wire,  two  pieces  of  which,  each  3  ii 
long,  were  attached  to  the  gauze,  twisted  together  and  s 
joined  to  the  stem.     Brass  gauze  could  not  be  used  in  tl 
separation  of  silver  from  copper  in  cyanide  solution.  . 
the  zinc  dissolved  and  silver  was  deposited  ;    but  in  B 
successful  cases  the  efficiency  of  the  brass  was  equal 
that  of  platinum  gauze,  the  time  factor  for  the  form 
with  still  electrolyte  being  nearly  as  good  as  that  for  H 
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latter  with  magnetic  Btirring.     Details  are  given  oi  the 

lure  followed  m  the  electro  analysis  of  oopper  Boale 

and  various  alloys  of  nickel,  oopper  and  lino.     \V.  K.  I*'.  P. 

Silica,     Solubility    of  in    hydrochloric,    mine,    and 

sulphuric  acids.  M.  Wunder  and  A.  Suleimann,  Ann. 
Chun,  analyt.  lull.  19.  IS  it'. 
\\  in  \  liyili.ii'<l  silica  is  r\  aporatcd  to  dryness  with  hydro- 
ahloric  acid,  the  residue  heated  to  110  C,  and  the  silica 
separated  in  the  usual  way,  ah. nil  0-75  per  cent,  remains 
in  solution,  but  may  be  recovered  by  evaporating  the 
titrate  to  dryness  and  i  ollecting  the  insoluble  residue  Hi  us 
obtained.  Similar  results  are  found  when  nitric  acid  is 
aaad,  bat,  owing  to  the  difficulty  oi  removing  all  the 
nitric  acid  b>  washing,  there  is  a  tendency  for  the  results 
in  be  too  high.  About  .'l  .'■  per  cent,  of  the  weigh!  "f  the 
sili. a  remains  in  solution  when  sulphuric  acid  is  used 
iin  this  case,  the  mixture  cannot  be  evaporated  to  complete 
dryness),  I  mi  tin-  loss  is  recovered  by  a  second  evaporation. 
Hydrated  silica  was  found  1..  dissolve  in  dilute  hydro- 
fluoric acid  "f  various  strengths  (1:2:1:1;  2  :  1)  to  the 
extent  of  from  0-03  to  o.'t.'i  grm.  per  litre,  the  largesl 
quantity  being  dissolved  at  ion  c.  by  the  2:  1  acid. 
Nitric  and  sulphuric  acids  dissolved  smaller  .plant  il  ics, 
namely,  from  0-02  to  0-1  grm.  per  litre. — W.  P.  S. 

Vimc  sail*  :    New  method  of  titration  of by  reduction. 

c.  Rosso,     Gaz.  chim.  ital.,   1914,  44,  I.,  1—8. 

Tin:  direct  titration  of  ferric  salts  with  .stannous  chloride 
solution  gives  accurate  results  only  in  daylight  and  when 
the  iron  solution  is  concentrated.  The  author  has  found 
that  accurate  results  tan  be  obtained  even  with  dilute 
solutions  and  in  artificial  1  ght  if  2  drops  of  a  10  per  cent, 
solution  of  methylene  blue  be  added  as  indicator  and  the 
solution  contains  free  hydrochloric  acid  in  tho  proportion 
uf  about  III  c.c.  of  the  concentrated  acid  per  100  C.C. 
The  acid  ferric  solution  is  heated  to  boiling.  2  drops  of  the 
methylene  blue  solution  arc  added,  the  boiling  is  continued 
until  practically  all  dissolved  air  is  expelled  from  the  solu- 
tion, and  the  latter  is  then  titrated  with  a  standardised 
solution  of  stannous  chloride  (about  N /5)  :  towards  the 
end  of  the  titration  the  solution  is  heated  to  boiling  and 
the  stannous  chloride  added  drop  by  drop  until  the  blue 
colour  begins  to  fade  ;  after  again  boiling  for  a  few  minute, 
a  drop  of  stannous  chloride  is  usually  sufficient  to  com- 
plete the  decolonisation.  In  a  mixture  of  ferrous  and 
ferric  salts,  the  ferrous  salt  may  be  titrated  with  per- 
manganate, the  slight  excess  of  the  latter  decomposed 
with  oxalic  acid,  and  then  the  total  ferric  salt  determined 
as  above  after  addition  of  hydrochloric  acid. — A.  S. 

Nitrates,  chlorates,  and  peroxides  .    New  method  of  analysis 

by  reduction    of .     C    Russo   and   G.   Sensi.     Gaz. 

clam.  ital..  1914.  44,  I.,  9—1:5. 

The  method  of  titrating  ferric  salts  with  stannous  chloride 
;n  presence  of  methylene  blue  as  indicator  (see  preceding 
abstract)  has  been  applied  to  the  analysis  of  nitrates, 
chlorates,  and  manganese  dioxide.  For  the  analysis  of 
nitrates  a  flask  of  about  500  c.c.  capacity  is  used,  provided 
with  inlet  and  outlet  tubes  for  a  current  of  carbon  dioxide  : 
the  outlet  tube  passes  to  the  bottom  of  a  second  flask  of 
300  c.c.  capacity  containing  120  c.c.  of  water  to  which  a 
solution  of  decolourised  methylene  blue  (2 — 3  c.c.  of  water, 
2  drops  of  a  10  per  cent,  solution  of  methylene  blue,  and 
1  drop  of  .V  ,"i  stannous  chloride,  heated  to  boiling)  has 
been  added.  After  all  the  air  in  the  large  flask  has  been 
expelled  by  carbon  dioxide,  3  grms.  of  ferrous  ammonium 
sulphate  and  about  0-2  grm.  of  the  nitrate  are  introduced, 
followed  by  10  c.c.  of  concentrated  hydrochloric  acid. 
The  mixture  is  heated  gently  at  first  and"finally  to  boiling 
and  the  water  in  the  smaller  flask  is  also  heated  to  boiling. 
When  the  reaction  is  completed,  the  flames  are  removed 
and  the  current  of  carbon  dioxide  is  cut  off  :  on  cooling. 
the  boiled  water  is  sucked  over  from  the  smaller  into  the 
larger  flask,  and  the  solution  in  the  latter  is  then  titrated 
u'th  stannous  chloride  as  described  in  the  preceding 
abstract.  In  the  case  of  chlorates  access  of  air  has  practi- 
cally- no  effect  on  the  results.  The  ferrous  salt  is  added  to 
the  boiling  solution  of  the  chlorate,  followed  bv  10  c.c.  of 
concentrated  hydrochloric  acid,  added  gradually.     When 


the  reaction  \g  completed,  the  solution  is  titrated  with 
stannous  chloride,  For  the  analysis  of  mangani  i  dioxide 
a  weighed  qnantitj  is  suspended  in  100  oTo.  oi  boiled  water, 
then  the  ferrous  sail   and   bydroohl acid   are  added, 

the  whole  is  boiled  until  a  ileal  solution  is  obtained,  and 
this  is  titrated   with   -I. unions  chloride.      A.  S. 

Titanium;    Use  of  tin   ammonium    tall  of  nUrosophenyl 
hydroxylamim  |    cupferron     I  in  tht  quaniitativi  separa 
tif,n  of    -     from  iron.      W.   at.  Thornton,   inn.    Amer. 
•  I.  SoL,  101  i.  37,  173     ITs. 

I'iivmim  is  quantitatively  precipitated  by  "cupferron" 
(sec  this  J.,    1910,    116,  and    1911,   1090)  in   presence  of 

tartaric    acid    and    oxidation    of    the    tartaric    acid    after 

separating  iron  as  Bulphide  is  therefore  unnecessary.  To 
the  solution  containing  iron  and  titanium,  tartaric  acid 
equal  to  three  times  the  combined  weight  ol  the  oxides  of 

iron  and  titanium   present  (about   n  I  grm  I,  is  added,  the 

solution    neutralised    b\     nun, a,   2   c.c.    of  sulphuric   acid 

(1  :  1)  added,  and  the  volume  made  up  to  about   I0o 
Hydrogen   sulphide    is    then    introduced    until    the    iron    is 
reduced,  the  solution  made  aininoniacal,  and  more  hydro 

gen  sulphide  introduced  until  the  iron  is  completely  pre- 
cipitated. The  filtrate  is  acidified  with  25  cc.  of  sulphuric 
acid  ( 1  ;  1),  the  hydrogen  sulphide  expelled,  the  acid  parti- 
ally neutralised  with  ammonia  so  as  to  leave  about  2-5  c.c. 
of  sulphuric  acid  (1  :  1)  for  every  100  c.c.  of  solution,  and 
a  slight  excess  of  a  0  per  cent,  solution  of  "  cupferron  "  in 
cold  water  added  in  the  cold.  The  precipitate  is  allowed 
to  settle,  filtered,  and  washed  with  cold  water.  The  tiller 
and  precipitate  arc  transferred  wet  to  a  weighed  platinum 
crucible,  dried  at  110' I'.,  and  heated  yerj  carefully  at 
first,  and  then  strongly  until  the  weight  is  constant.      T   Si . 

Hydroxyl  groups;    Use  of  pyridine  as  a    solvent   in   tht 

determination    of by    means    of    allcyl-magn 

halides.     A.   P.  Tanberg.  .1.   Amer.  ('hem.   Soc.,   1914, 
36,  335—337. 

Pyridine  has  been  recommended  bv  Zerewitinotf  (this  J., 
1908,  839;  1911,  107;  1912,  1057 ;  1913.  Ilti2)  as  a 
solvent  in  the  determination  of  hydroxy!  groups  by  means 
of  methyl-magnesium  iodide.  The  author  has  been 
unable  to  obtain  satisfactory  results  with  either  com- 
mercial or  specially  purified  pyridine,  and  blank  deter- 
minations with  different  samples  showed  that  considerable 
quantities  of  gas  are  evolved  on  treatment  with  a  solution 
of  methyl-magnesium  iodide  in  anhydrous  amy!  ether. 

—A.  S. 

Analysis    of    coal  gas     with     the     BunU     burette.        Czako. 
See  IIa. 

Testing  lubricating  oils  for  motors.     Linnet.     Set  II  \. 

Refrartomftrir    examination    of    paraffin    waxes.       Holde. 

See  IIa. 

Determination    of  tht    temperature   of  softening   of  pilch. 
Abelcs.     See  111. 

Determination  of  sulphur  in  pyrites.     Martin.     8a    \ll 

Physico-chemical   determination    of  sulphates.     Kling   and 
Lassieur.     Sn    VII. 

Solubilitv    of   iodine    in    sodium    iodide    solution.       (Jill. 
See  VII 

Ihtirmimttion  and  distinction  of  ozone,  nit 
ami  hydrogi  n  pt  roxidt  at  I  igh  dilutions.     Pring      Set  \  1 1. 

Slectrieally  controlled  and  timed  asphaltum   penetrometer. 

Main.      Set    IV 

A  milysis  of  h  igh  -speed  tool  steel.     Fettweis.     St .   X . 

Assay    of   tin    ores    ami    concentrates;     The   Pearce-Low 
method.     Wraight  and  Teed     Set    X 

Assay  of  tin  ores.     Hutehin.     Set   X. 

Determination    of  antimony   and  arsenic    in    l.a.l-antimony 
alloys  and  antifriction   mttals.     Bertiaux.     See   X. 
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.-1  na  lysis  of  sulphonatcd  oils.     See  XII. 

Determination  of  sulphur  in  rubber.     Stevens.     See  XIV. 

Determination  of  sulphides  in   lime  liquors.     Blockey  and 
Mehd.     See  XV. 

Differences   in    the   analysis  of  raw  sugars.     Sachs.     See 
XVII. 

Picrate  colourimetric  method  fur  the  determination  of  carbo- 
hydrates.     Dehn  and  Hartman.     See  XVII. 

1 1,  U  i  ruination  of  the  diastolic  power  of  malt  extracts.     Mon- 
nier.     See  XVIII. 

I  >,l,  rm  ination  of  total  solids  in  wines  and  fermented  beverages. 
Malvezin.     See  XVIII. 

Rapid  determination  of  casein  in  milk.     Walker.    See  XIXa. 

Rapid  determination  of  boric  <  cid  normally  present  in,  or 
added  to,  foodstuffs.    Bert  rand  and  Agulhon.    See  XIXa. 

Determination  of  strychnine  in  presence  of  quinine.     Sim- 
monds.     See  XX. 

Determination    of  the   hydrocarbon    content   of  concentrated 
lemon  oils.     Bocker.     See  XX. 

Colourimetric   determination   of  cholesterol.     Grigaut.     See 
XX. 

Test   for    halogens    in    benzoic    acid.     Wende.  See    XX. 

Determination  of  spirit  of  nitrous  ether.     Dott.  See  XX. 

Esters    of    chromic    acid.     Wienhaus.     See  XX. 

Patents 

Density  of  gases,  liquids,  or  solids  ;  Process  and  apparatus 

for     determining     the     .     A.     Kalahne.     Fr.     Pat. 

461,932,  Aug.  27,  1913. 

See  Ger.  Pat.  268,353  of  1912  ;  this  J.,  1914, 163.— T.  F.  B. 

Process  for  detecting  and  determining  inflammable  gases  in 
the  air.     Ger.   Pat.   269,131.     See  IIa. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Palladium  ;  Sorption  [adsorption  and  absorption]  o    hydro- 
gen by .     F.   Halla.     Z.  physik.  Cheni.,   1914,  86, 

496—505. 
The  work  of  Andrew  and  Holt  (Proc.  Roy.  Soe.  1913,  A. 
g9  170 — 186)  which  leads  to  the  conclusion  that  palladium 
is  dimorphic,  is  discussed  and  the  author  shows  that 
palladium  black  prepared  by  Graham's  method  is  not 
inactive.  He  also  shows  that  occlusion  by  active  palla- 
dium is  not  hindered  at  ordinary  temperatures  by  contact 
with  the  inactive  metal.  The  velocity  curve  of  adsorption 
bv  active  metal  is  in  agreement  with  the  view  that  the 
first  process  is  a  mechanical  adsorption  on  the  surface  of 
the  metal  followed  by  diffusion  towards  the  interior,  which 
proceeds  more  rapidly  at  first  on  account  of  the  heat  pro- 
duced by  the  initial  adsorption. — W.  H.  P. 

Fluorine  in  the  animal  economy.  A.  Gautier.  Comptes 
rend.,  1914,  158,  159—166.  (See  also  this  J.,  1912,  663, 
703.) 
The  author  has  observed  a  certain  uniformity  in  the 
relative  amounts  of  fluorine  and  phosphorus  present  in 
animal  tissues.  In  the  more  vital  tissues  (muscles,  glands, 
nerves,  and  secretions  such  as  milk,  blood,  etc.)  the  ratio 
by  weieht  of  fluorine  to  phosphorus  is  1  :  350 — 750  or 
more.  In  bone,  cartilage,  tendons,  etc.,  it  is  1  :  130 — 180, 
whilst  in  structures  which  may  almost  be  regarded  as 
non-living  (hair,  feathers,  nails  and  skin)  it  is  1  :  3 — 8, 
corresponding  approximately  with  the  relative  amounts  of 
fluorine  and  phosphorus  present  in  fluophosphates  such 
as  apatite. — J.  H.  L. 


Books  Received. 

UEBER      DIE     KoNSTITUTION     t'ND      KONFIGURATION     VON 

Vebbeudttngen  hoiikrer  Oednttns.  (Vortrag,  gehalt- 
en  in  Stockholm  an  11  Dezember  1913,  in  Anschluss 
an  die  Entgegennahme  des  Nobelpreieses.)  Von 
Professor  Dr.  Alfred  Werner.  Julius  Springer's 
Verlag.  1914.  Berlin.  W  9.  Linkstr.  23—24.  Price 
M.   1.20.     Pamphlet  of  21   pages. 

FORTSCHRITTE    DER    EDELMETALL.UGEEEI    WAHREND    DER 

letzten  Jahkzehnte.  Von  R.  Borchers.  Verlag 
vonW.  Knapp.     Halle  (Saale),   1913.     Price  M.  7.80. 

This  volume  (9J  by  6J  ins.),  contains  151  pages  of  subject- 
matter,  with  136  illustrations,  and  alphabetical  indexes 
of  names  and  subjects.  The  classification  of  the  subject 
matter  is  as  follows : — I.  Gold,  (a)  Chlorinating  pro- 
cesses, (b)  Cyanide  treatment,  etc.  II.  Silver,  (a)  The 
Patera-Hofmann  process,     (b)  The  Ziervogel  process. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  simitar 
classification  of  abstracts  under  "Journal  and  Patent  Litera 
ture  "  and  in  the  "List  of  Patent  Applications."] 

[     C'ordier,  C.  F.  :  Les  machines  a  vapeur.  123  fig.,  in-18. 
0.  Doin  et  fils.     Paris.     1914.     bds.  5  fr. 

Gamier,  A.  E.,  et  V.  Sylvestre.  Production  de  la  force 
motrice.  Les  moteurs  electriques  et  leurs  applications 
industrielle9.  206  fig.,  in-4°.  Dunod  et  Pinat.  Paris. 
1914.     8  fr. 

Gill,  A.  H.  :  Engine  room  chemistry.  2nd  ed.,  rev. 
and  enl.  N.Y.,  McGraw-Hill.  1913  c.  211  p.  il.  16°. 
1914.     $1. 

Kalender  f.  Kalte-Techniker  1914.  Hrsg.  v.  G.  Gottsche. 
6.  Jahrg.  (VII,  277  S.  m.  Abbildgn.)  kl.  8°.  Altona 
(Klopstockstr.  11),  Verlag  f.  Kalte-Industrie.     Cloth  M.5. 

Afacintire,  H.  J.  :  Mechanical  Refrigeration.  8vo. 
Chapman  and  Hall.     London.     1914.     Net  17s. 

[IA      Garforth,  W.-  E.  :    Coal  and  Stone  Dust  Investiga- 
tions.    8vo.,pp.  34.    Instit.  of  Mining  Engineers. 

Craig,  E.  H.  C.  :  Oil-Finding.  An  introduction  to  the 
Geological  Study  of  Petroleum.  2nd  impression  8vo, 
pp.  208.     E.  Arnold.     London.     1914.     Net  8s.  6d. 

Parish,  W.  F.  :  Untersuchungen  lib.  Schmierble. 
(8  S.  m.  eingedr.  Bildnis  u.  8  Abbildgn.-)  Lex  8°.  Berlin, 
Verlag  f.  Fachliteratur.     1914.     M.l. 

Singer,  Dr.  L.  :  Die  Fabrikation  der  Naturgaskonden- 
sate.  (17  S.m.  7  Fig.)  Lex  8°.  Berlin.  Verlag  f. 
Fachliteratur.     1914.     M.l. 

Westcotl,  H.  P.  :  Handbook  of  Natural  Gas.  Cr.  8vo. 
Spon.     London.     1914.     Net  17s. 

\T     Altmann.  P.  E.  :   Die  Strohstoff-Fabrikation.     Hand- 
buch  f.  Studium  u.  Praxis.     (31  S.  m.  7  Abbildgn. 
im   Text   u.    auf    1    Taf.)     Lex    8°.     Berlin.     M.   Krayn. 
19.14.     M.2. 

Duran,  L.  :    Raw  Silk.     A  Practical  Handbook  for  tho 

Buyer.     Cr.  8vo.     Spon.     London.     1914.     Net  10s.  6d. 

XTJ       Lagache.  H.  :      De    l'appret    des    tissus    de    laine 

peignee.  214  fig.,  in-8".     Dunod  et  Pinat.     Paris. 

1914.     Bds.    19fr.   50. 

Textile  World  Record.     Hosiery  and  knit  goods,  1 1 
bleaching,  finishing,  comp.  from  the  Questions  aid  Answers 
Department  of  the  "  Textile  World  Record,"  by  C.  Hutton. 
Bost.,  Lord  and  Nagle.     c.   7-102  p.  il.     16°.   .(Textile 
World  Record  kink  books.)     1914.     75  c. 

Werner,  H.  :   Das  Farben  der  Rauchwaren.  Ausfuhrliche 
Abhandlg  lib.  das  Arbeitsgebiet,  die  Geheimvorsehriften  n. 
-Mittel    der    alten    Pelzveredlungskiinste.    die    Entsb 
sowiedieAusbreitg.  derneuzeitl.  Rauchwarenindustricn 
neueren    u.    ncuestcn    Rczerte    der    Totungen,    Beizen. 
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Farl.cn  u.  Flotten  f    Hoar   a.  Federpelrwerk,  das  B 

der  Edelfelle,  die  Kenntnis  del   Bond    ;of ahren  der  Rauoh 

vi.ir.  rif.u  Im  i,.|       nobs!       c.       .Villi.  :        I'l-r-l.iin-l  l.-. -I n-l in lll-^' •- 

Ircichcn  Tcxtahbildgn.  u.  statist     fabcllen.     i  \  111. 
Lex  9  .     Leipzig.     B.  !■'.  Voigt.     1914.  Cloth  M. 

VIII. 

\l  I 


Dtmmltr,     K.  :        Ziegel  Fabrikation.     2.  Anil 
is.  ii.  19.  (Schluss  i  Lfg.  Halle,  Knapp.     191 1. 


rnbuch   f.  Keramiker.  Hrsg.  v.  der   keram.  Rund- 
u.    1914.     (VII,    Hi!   S.    ii.    Notizkalender.)     kl.    8°. 
Berlin.     Keramischc    Rundschau.     Cloth    M.    1.75. 

|Y  E.  :      L'industria     dell'asfalto.     Milano- 

16       fig.,  p.  viii.,  I  12  e  I  tav.     1914.     Lire  2.50- 

X,   BueAnei    G.  :    Die  Metallfarbung  u.  deren  lusfuhrung 
(ohemisohe  elektrochemis  Im  u.  moehanisehc  Mctall- 
ftrbung).     •"•..  verb.  u.  vorro.  Anil.  (XX,  126  S.)     Lex  8°. 
Berlin.     M.    Krayn.      1914.     Cloth    M.8.70. 

FUmer,   Max:    Apparate  u.   Methoden  zur   Eisen-   u. 
Ipriifung.     (28  S.  m.  25  Abbildgn.)     gr.  8°.     Leipzig. 
Hachmeistcr  und  Thai.     1913.     M.l. 

Il'./>tr.  K.  :    Eiandbuch  der  Gattierungskunde  f.  Eisen 
icroien.       Mil  20  Abbildgn.,  zahlreichen  Tab.  n.  2  Taf. 
(VIII.     222    S.)     gr.     8".     Berlin,     H.     Meusser.     1914. 
Cloth  Mi',. jo. 

Fucks,  C  W.  C.  :  Anleitung  zuni  Bestimmen  ilrr 
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THE  USE  OF  l)i;V  All:  IN  THE  BLAST  FURNACE. 

BY    II.    O.    (llltVIN. 

Tin'   average   amount    of   moisture   in    the   air  at   our 
Iton  Works,  where  the  dry    blast    plant    is   located, 
3-152  grains   per  cubic  foot  for  the  yeai    1912,   and 
higher   for   1913,  about   3-25   grains   per  eu.   ft. 
These  data  are  obtained  by  averaging  hourly  determina- 
tions during  the  whole  year.     Assuming  a  daily  average 
oontent  of  3T52  grains  of  moisture  per  cu.  ft.  and  50,000 
eu.  ft.  of  air  per  minute  we  find  that  we  are  blowing  into 
our  furnaces  a  little  more  than    111  tons  of  water  vapour 
in  '-M  hrs.     Of  course  in  the  summer  months  the  moisture 
contained  in  the  air  is  much  higher  than  in  the  winter  time, 
and  we  frequently  extract  as  much  as  33  to  35  tons  of 
•  in  one  day.     Our  best  record  has  been  the  extraction 
of  :!!i -9  tons  in  24  hrs. 

Briefly,  our  system  is  to  reduce  the  temperature  of  the 
air  to  32  1".  by  moans  of  cooled  brine,  and  then  to  cool  the 
air  further  to  from  0°  to  5°  F.  In  the  summer  about  two- 
thirds  of  the  moisture  is  extracted  in  the  first  stage  of  the 
process,  and  in  the  second  stage  the  percentage  of  moisture 
can  be  reduced  to  any  desired  limit. 

The  following  is  a  description  of  the  units  in  the  dry 
blast  system,  as  installed  at  the  Hamilton  Works  of  the 
Steel  Co.,  Canada,  Ltd.  : — 

The  Strain  End.  The  compression  side  of  this  plant 
consists  of  three  horizontal  machines,  twin  cross-com- 
pound type  (De  La  Vergne  pattern)  Each  machine  has 
one  high  pressure  horizontal  steam  cylinder  24  in.  in 
diameter  and  33  in  stroke,  and  one  low-pressure  horizontal 
steam  cylinder  4S  in.  in  diameter  and  33  in.  stroke,  with 
long-range  Corliss  automatic  cut-off  and  governor. 

The  high  pressure  side  is  designed  to  withstand  a  pressure 

of  150  lb.  and  the  low  side  a  pressure  of  50  lb.  per  sq.  in. 

above   the    atmosphere    with    safety    and    without    undue 

heating. 

The  engines  will  work  the  compressors  with  maximum 

it  normal  sp 1  of  65  r.p.m.  under  the  following 

.nions  : — 

Discharge   pressure,    150  lb.   per  sq.  in.  above  atmos.  ; 

00,  17  lb.  persq.  in.  above  atmos. ;  steam,  1251b.  persq. 

in.  above  atmos.  ;  vacuum.  24  in.  mercury  in  exhaust  pipe. 

When   running   non-condensing   the   engines  will   make 

in.  under  the  following  conditions  : — 
Dnchargi    pressure,   100  lb.  per  sq.  in  above  atmos.  ; 
suction.  17  lb.  per  sq.  in.  above  atmos.  ;   steam,  90  lb.  per 
sq.  in  above  atmos. 

The  Ammonia   End.     The  ammonia  compressors  have 

a  refrigerating  capacity  of  300  tons  each  under  the  above 

conditions,  and  consist   of  two  water-jacketed   horizontal 

tcting   compressors    184,   in.    diameter   and   33   in. 

they  have  been  tested  to  a  hydrostatic  pressure 

lb.  per  sq.  in.  and  are  absolutely  gas  tight. 

The  ammonia  condensers  (De  La  Vergne  type)  are  of 

the  double-pipe  surface  condensing  variety,  consisting  of 

•  *  stands  containing  12  double  pipes  each,  and  are  arranged 

inected  in  three  units,  each  having  26  stands,  the 

ing  2  in.  and  1J  in.  respectively.     The  total  weight 

-  is   125,400  lb.,  and  the  total  effective 

surface  is  6270  sq.  ft.     This,  of  course,  represents 

the  outer  surface  of  the  1J  in.  pipe,  as  the  2  in.  pipe  carries 

'he  ammonia. 

The  ammonia  condensers  are  of  sufficient  size  to  con- 
dense enough  ammonia  to  cool  1908  U.S.  galls,  of  brine 
pat  minute  from  17:  F.  to  7  F..  when  working  in  con- 
with  the  other  units  and  with  condensing  water 
al  a  temperature  of  80  F.  and  a  condensing  pressure  of 
190  lb.  per  sq.  in.  This  is  equivalent  to  678  refrigerative 
l  24  hours. 


The  ammonia  receivers,  of  whioh  there  are  six,  are 
made  of  wrought   iron,  each   being    1-'  ft.   long  and    10  in. 

diameter,  tested  to  1 » lb.  pn    rem      I  hi  j   ire  horizontal, 

and    receive   the  ammonia   from   the  condensers      There 

it  is  carried  into  the  bottom  of  the  brio lers,  whioh  are 

large  insulated  tanks  containing  the  brine  coils.  The 
liquid  ammonia  is  passed  in  through  an  expansion  relvi 
and  the  tank  is  filled  to  within  al t  a  foot  of  the  top. 

The  compressor  pumps  the  gasitied  ammonia  from  tie 

of  these  tanks  at  a  pressure  of  17  lb.  (gauge  pressure)  and 

delivers  it  to  th ndensers  again,  still  in  the  form  of  gas. 

at  a  pressure  from  100  to  190  lb.,  thereby  making  a  com- 
plete  cycle. 

The  brine  coolers  are  of  the  [shell-Porter  shell  type  and 
are  four  in  number,  each  with  a  riveted  steel  shell  69  in, 
in  diameter  and  12  ft.  long,  closed  with  cast  iron  dished 
heads  and  supported  on  east  iron  columns.  Each  oooler 
has  sufficient  I  J.  H.  and  2-inoh  double-wound  pipe  coils 
of  extra  heavy  wrought  iron  pipe,  to  aggregate  a  cooling 
surface  of  about  10,000  sq.  ft.  for  the  four  coolers.  Each 
coil  projects  through  stuffing  boxes  well  secured  at  each 
end.  and  assembled  in  junction-boxes  at  the  top  and 
bottom.  All  coolers  are  thoroughly  insulated.  They 
have  sufficient  capacity  to  cool  19118  t'.S.  galls,  of  brine 
per  minute  from  17°  F.  to  7°  F.  when  operating  with  the 
other  parts  of  the  refrigerating  apparatus  with  ammonia 
suction  pressure  of  17  lb.  per  sq.  in.  The  total  weight  of 
the  four  coolers  is  145,000  lb.,  and  the  brine  referred  to 
is  calcium  chloride  brine  with  a  sp.gr.  of  121  and  a  specific 
heat  of  0-70. 

To  circulate  the  brine  we  have  four  steam  pumps. 
Three  of  these  are  of  the  cross-compound  crank  and  fly- 
wheel type,  with  a  capacity  of  700  galls,  per  minute  each, 
and  the  fourth  one  is  of  the  duplex  compound  type,  with 
a  capacity  of  1000  galls,  per  minute. 

We  also  have  two  fans,  one  at  each  end  of  the  building, 
to  draw  the  outside  air  into  the  building  and  over  the 
brine  coils  at  a  slight  increase  in  pressure.  These  are 
driven  by  vertical  steam  engines,  and  each  fan  has  a 
capacity  of  40,000  cb.  ft.  per  minute. 

The  brine  pumps  force  the  brine  through  the  coils  in  the 
brine  coolers,  where  it  is  cooled  by  the  evaporating  am- 
monia to  the  temperature  required,  and  then  to  the  brine 
coils  in  the  refrigerating  room  proper  where  these  are 
located.  The  pipes  in  this  part  of  the  building  are  made 
of  2-inch  lap-welded  iron  pipe,  each  length  of  pipe  20  ft. 
long  plus  the  return  bends,  and  if  placed  in  one  line  would 
stretch  40  miles.  These  pipes  have  a  cooling  surface  of 
132.000  sq.  ft. 

The  oiling  system  in  connection  with  these  machines  is 
of  the  gravity  feed  type,  with  water,  separators  and  Burt 
filters.  This  plant  has  run  on  40  galls,  of  engine  oil  for 
over  13  months,  and  will  easily  exceed  thus  record. 

The  air.  which  has  now  passed  completely  through  the 
system,  is  delivered  to  the  blowing  engines  at  a  moisture 
content  of  about  0-85  grain  per  cb.  ft.  and  a  temperature 
of  about  20'  F.  Both  temperature  and  water  vapour  can 
be  controlled  to  a  nicety,  thereby  eliminating  the  one 
great  variable  in  the  running  of  blast  furnaces. 

We  find  in  practice  that  the  actual  saving  in  fuel  is  far 
greater  than  can  be  shown  by  calculation.  This  may  be 
accounted  for  in  several  ways.  The  temperature  of  the 
top  gases  is  greatly  reduced,  the  loss  of  stock  in  the  form 
of  flue  dust  is  materially  lessened,  and  figuring  per  unit  of 
production,  the  amount  of  coke,  stone,  and  air  charged  is 
much  less,  therefore  the  capacity  of  the  stoves,  blowing- 
engines  etc..  is  correspondingly  increased,  and  the  working 
capacity  of  the  furnace  is  also  increased,  givinc  a  greater 
production. 

According  to  our  records,  we  are  producing  more  iron 
with  less  coke  consumption  than  we  did  when  running 
under  the  conditions  of  natural  air.  I  have  taken  averages 
for  a  whole  year  in  each  case,  and  for  the  sake  of  com- 
parison have"  used  the  records  showing  the  best  results 
during  the  last  an  years,  for  a  single  year  under  both  dry 
and    natural   blast. 
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On  basic  iron  our  furnace  A  produced  in  1913  about 
16  per  cent,  more  iron  with  12  per  cent,  less  coke  than  it 
did  in  1907,  which  was  the  best  year  under  natural  blast, 
and  our  furnace  B.  making  foundry  iron,  produced  22-3 
per  cent,  more  iron  in  1913  with  2-7  per  cent,  less  coke  than 
in  1908  which  was  the  best  year  under  natural  blast. 

One  peculiar  factor  in  the  dry  blast  plant  is  that  occa- 
sionally in  winter,  when  the  temperature  falls  to  say 
10°  or  15°  below  zero,  the  moisture  in  the  outside  air  is 
lower  than  we  require,  and  therefore,  as  we  prefer  to  have 
a  constant  rather  than  an  extremely  low  moisture  content, 
we  sometimes  run  the  dry  blast  plant  backwards,  and  add 
to  the  original  percentage  of  moisture.  Ordinarily  we 
keep  the  moisture  content  in  the  dried  air  uniformly 
between  0-80  and  0-90  grain  per  cb.  ft.  For  instance,  on 
February  12,  1914,  the  temperature  of  the  outside  air  was 
5°  F.  below  zero  and  the  moisture  content  was  0-2  grain 
per  cb.  ft.  This  air  was  delivered  to  the  furnace  at  a 
temperature  at  11-2°  F.  with  moisture  at  0-76  grain.  To 
do  this  it  was  necessary  to  add  to  the  blast  5557  lb.  of 
moisture  in  the  24  hours.  This  was  accomplished  by 
passing  10  per  cent,  of  the  first  stage  brine  circulation 
through  a  closed  coil  steam  heater  and  keeping  the  first 
stage  brine  at  a  temperature  of  20°  F.  Cold  dry  air  from 
the  outside  was  warmed  in  passing  the  first  stage  coils 
and  rapidly  absorbed  moisture  by  sublimation  of  the  snow 
on  the  second  stage  coils.  Regulation  of  the  moisture  can 
be  effected  in  this  manner  as  long  as  any  snow  remains  on 
the   second   stage   coils. 

Thus,  as  the  records  show,  there  has  been  a  general 
improvement  in  amount  of  product,  also  from  cast  to  cast 
the  chemical  composition  of  the  metal  produced  is  more 
uniform,  and  lastly  this  has  been  accomplished  with  less 
fuel  per  ton  of  product  under  the  conditions  of  dry  blast 
as  compared  with  that  of  natural  air. 

In  concluding,  I  wish  to  express  my  thanks  to  Mr. 
Jas.  Campbell,  Chief  Engineer  of  the  dry  blast,  to  Mr. 
John  Scott,  our  Consulting  Engineer,  and  to  Mr.  Corbett 
YVhitton,  all  of  whom  kindly  gave  me  every  facility  to 
obtain  any  data  required. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  March  2nd, 
1914. 


PROF.   W.   K.    HODGKINSON   IN   THE   CHAIR. 


THE     BLEACHING     OF     CHEMICAL     PULP     AND 
SUGGESTIONS  FOR  A  STANDARD  METHOD. 

BY   ARTHUR   BAKER   AND   JAMES   JENNISON. 

In  view  of  the  publication  in  Nos.  95  and  96  of  the 
Papier-Zeitung  of  a  paper  under  the  title  of  "  Die  Bleich- 
ende  Wirkung  von  Chlorkalklosungen  auf  Zellstoff,"  by 
E.  Simonsen,  the  authors  have  been  induced  to  publish 
the  results  of  experiments  carried  out  in  1906,  on  the 
same  subject. 

The  question  was  then  studied  more  particularly  from 
the  industrial,  or  manufacturing  point  of  view,  rather  than 
the  chemical  standpoint,  and  we  have  determined  : — 

1.  The  rate  of  bleaching  at  constant  temperature. 

2.  The  rate  of  bleaching  at  varying  temperatures. 

3.  The  influence  of  residual  bleach  liquor  on  the  economy 
of  the  process. 

4.  The  influence  of  preliminary  acid  or  alkaline  treat- 
ment, and  the  effect  of  adding  the  bleach  in  two  portions. 

5.  The  influence  of  the  concentration  of  the  pulp. 

The  method  adopted  in  carrying  out  the  experiments 
to  be  described  below  was  as  follows  : — 

Several  sheets  of  the  pulp  chosen,  which  was  a  typical 
easy  bleaching  sulphate  pulp,  were  allowed  to  become 
thoroughly  air  dry,  representative  samples  were  taken  for 
the  moisture  determination,  and  the  remainder  was  cut 
up  and  carefully  weighed  out  into  50  grm.  lots.  In  con- 
ducting an  experiment  one  of  these  lots  was  carefully  torn 
up  by  hand  into  very  small  pieces,  thrown  into  a  known 
bulk  of  water,  and  the  pulp  obtained  thoroughly  churned 


with  a  strongly  made  egg-beater  fitted  with  teeth,  until  a 
finely  divided  and  uniform  pulp  was  obtained.  This  was 
filtered  through  a  large  porcelain  funnel  of  about  8  in. 
diameter,  the  filtrate  being  poured  through  again  until  all 
the  fine  fibres  were  retained.  The  pulp  was  finally  trans- 
ferred to  a  4  lb.  stoppered  bottle  and  sufficient  water  added 
to  make  it  possible  to  mix  effectively  the  contents  by 
vigorous  shaking  after  the  addition  of  the  bleach  solution 
required  by  the  condition  of  the  experiment.  The  bleach 
was  then  added,  and  the  observations  taken  as  demanded 
by  the  nature  of  the  trial. 

This  procedure  was  adopted  in  all  cases,  and  was  found 
to  be  all  that  was  necessary  when  using  an  easy  bleaching 
pulp.  But  in  some  later  experiments,  when  using  a  strong 
non-bleaching  sulphite,  we  found  it  impossible  to  obtain 
a  uniform  pulp  in  this  manner.  The  half-stuff  in  such 
cases  was  obtained  by  breaking  up  the  sheets  in  an  experi- 
mental beater,  making  up  to  a  known  bulk  and  taking  an 
aliquot  portion. 

After  bleaching,  the  pulp  was  filtered  through  filter 
paper  by  throwing  on  to  the  filter  funnel,  and  the  residual 
liquor  exhausted  by  a  water  pump.  The  pulp  was  then 
washed  with  fresh  water  until  the  filtrate  was  free  from 
chlorine  by  the  starch  iodide  test.  The  first  liquor  and 
washings  were  made  up  to  bulk,  and  the  available  chlorine 
estimated  in  an  aliquot  portion.  The  pulp  left  on  the 
filter  was  washed  with  dilute  acetic  acid,  and  finally  with 
water,  until  free  from  chlorine  by  the  silver  nitrate  test, 
exhausted  by  the  pump,  air  dried,  and  if  the  yield  was 
required,  finally  oven  dried.  In  such  cases  a  weighed 
filter  paper  was  used  above. 

This  method  reduced  the  inevitable  browning  on  drying 
to  a  minimum,  and  the  pulp  was  available  for  making  into 
sheets  for  reference. 

In  all  our  experiments  tap  water  was  used.  It  had  a 
temporary  hardness  of  0  parts  per  100,000. 

The  bleach  is  expressed  in  all  cases  as  bleaching  powder 
containing  35  per  cent,  available  chlorine. 

Series  I.     Rate  of  bleaching  at  constant  temperature. 

Weight  of  pulp,  50  grms.  air-dry  ;    4603  oven  dry. 

Concentration  of  pulp  1  :  16,  when  bleach  is  added. 

Table  I. 
Bleach  taken  on  oven-dry  pulp,  18-15  per  cent. 
Temp.  65°  F. 


Time  bleaching 
hours. 

Bleach  used  on  oven- 
dry  pulp. 

Colour. 

2 

4 

8 

12 

16 

per  cent. 
9-74 
10-80 
12-65 
14-31 
15-14 

Poor 

Not  good 
Good 
Excellent 
Excellent 

The  following  curve  plotted  out  with  the  time  in  hours 
as  ordinates,  and  the  percentage  of  bleach  consumed  on 
the  oven-dry  pulp  as  abscissa,  illustrates  in  a  more  graphic- 
manner  the  above  results. 

In  this  series  of  trials  it  will  be  noticed  that  a  largo 
amount  of  bleach  was  added  than  necessary  to  bring  th< 
pulp  to  a  good  colour,  which  would  tend  to  exaggerati 
any  action  taking  place  and  thus  show  what  was  going  oi 
more  clearly.  The  bottles  were  placed  in  the  dark  durini 
the   period   of  bleaching. 

Series  II.     Rates  of  bleaching  at  variable  temperatures 

Table  II. 
Bleach  taken  on  oven-dry  pulp,  18-15  per  cent. 


Temp.  °F. 

Per  cent,  of 

bleach  used 

on  oven  dry 

pulp. 

Time 
bleaching. 

Colour. 

65 
100 
120 
140 
160 

9-74 

15-05 
17-45 
18-15 
18-15 

2  hrs. 

2  hrs. 

2  hrs. 
80  mins. 
50  mins. 

Poor 
Excellent 
Excellent 
Not  good 
Not  good 

The  above  series  is  strictly  comparable  with  Series 
A  curve  plotted  out  below  serves  for  comparison  with  tl 
for  Series  I. 
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These  figures  sln>»  in  a  varj  dear  mmnM  how  harmful 
is  the  action  of  high  temperature  upon  the  economy  of  the 
operation,  nml  how  deleterious  with  reference  to  the 
colour  of  the  bleached  half  -*( ulT.  Yet  ono  is  sorry  to  say 
that    in   many    mills  this   point   .seems  to   be  entirely  lost 

right  of. 

Staies    I   ...o  ID 


r 


Pl»Ct*r»ei   Of  SttACM  VHP   Of  r*t  QtrlmOBY  Pul»   IAKIM 

We  estimated  the  yield  of  bleached  pulp  in  the  above 
series  of  experiments,  and  found  the  losses  to  be  : — 

At  UHI    v.  the  loss  was  1-684%  on  the  oven  dry  pulp  taken. 
U0*F.  ,,  l-s-'.ii  ■„ 

U<  .,  I-1B1    , 

160    Y.  .,  2-782°,, 

In  Hofman's  "  Praktisches  Handbuch  der  Papier- 
Fabrikation,"  second  edition,  there  is  mention  on  page  148 
me  experiments  conducted  by  Dr.  Charles  Cresson, 
who  had  repeatedly  weighed  pure  wood  cellulose  before 
and  after  bleaching,  and  failed  to  find  any  discrepancy 
worth  mentioning. 


Series    II . 


i 


PlKfrACt   V  Biiacm  uuo  o*  tmi  Ovifomr  PviP  TAKl* 

Our  results  on  this  head  from  Series  2  confirm  what 
reason  says,  provided  that  the  operation  is  carried  out 
a  reasonable  temperature 

"n  the  large  scale  the  loss  between  the  half  stuff  un- 
■  -ached  stage  and   the  finished  paper  is  anywhere  about 
r  cent.,  the  bulk  of  which  is  due  to  loss  of  small 
'res  in  handling. 

omparing  the  curve  plotted  out  from  the  results 

1. 1,  with  those  published  by  Sindall  and 

1     in     the    World's    Paper    Trade     Review     for 

■cember  2.  1904,  on  the  rate  of  bleach  consumption,  we 

ind  that  the  rate  of  bleach  consumption  in  our  trials 

■  i-er  cent,  higher  than  thev  obtained  in  their 

.■Is.     Thinking  that  possibly  the  large  excess  of 

resent  in  our  case  might  have"  caused  the  rate  to  be 

ted  in  the  earlier  stages  of  the  operation,  we  re- 

he  whole  of  that  series,  using  an  amount  of  bleach 

•qua!  to  the  amount  consumed  during  2  hours  at 

rature  of  100=  F.  in  Series  So.  II..  viz.,  1505  per 

leach  powder  on  the  oven  dry  pulp  taken. 

ill.     Kate  of  bleaching  at  constant  temperature 

"h  less  bleach  present  than  in  Series  No.  I. 


Taiii.h   III. 
Temp.  85    K.     Bleach  added,  15-05  per  cent. 


• 

b  used 

Time  bleaching 

on  oven  tlr> 

Colour. 

hours. 

pulp. 

!■■  i 

2 

8-07 

Very  |-  or. 

4 

9-88 

I'.ht 

8 

U-66 

12 

Excellent 

16 

12-82 

i.\.  .-11.-1,1 

The  results  are  plotted  out  below,  against  those  obtained 
in  Series  I. 

It  will  be  observed  that  the  curves  are  almost  parallel 
until  the  later  stages  when  the  bleach  consumption  falls 
off  slightly  in  Series  \  m.,  showing  thai  the  relative  rate 
of  bleach  consumption  is  the  same  until  about  12  hours 
have  elapsed. 

The  results  seem  to  indicate  that  at  this  concentration 
of  pulp  there  will  always  be  about  10 — 20  per  cent,  of  the 
bleach  added,  left  unconsumed  in  the  residual  liquors,  if 
the  bleaching  is  only  carried  on  a  reasonable  length  of 
time,  i.e.,  not  exceeding  12  hours  at  a  temperature  of 
65°  F.  or  for  2  hours  at  a  temperature  of  100°  F. 

Griffin  and  Little  say  in  their  book—"  We  have  fre- 
quently tested  the  liquor  in  the  chest,  in  order  to  deter- 
mine the  proportion  of  chlorine  present  after  the  pulp 
had  come  to  colour,  and  have  found  in  many  cases  it 
amounted  to  J  or  more  of  that  originally  introduced." 

This  is  possibly  quite  common  in  many  mills  where  it  is 
the  custom  to  use  a  fair  excess  of  bleach  to  hasten  the 
process. 

We  shall  see  later  that  the  concentration  of  the  pulp 
is  a  most  important  factor  in  hastening  the  time  occupied 
for  the  bleaching  operation,  as  well  as  reducing  the  waste 
of  unconsumed  bleach  in  the  back  liquor  to  a  minimum. 

On  examining  the  colours  of  the  bleached  pulps  obtained 
in  Series  I.  and  II.,  we  observed  that  the  colour  of  the 
pulp  bleached  for  2  hours  at  100°  F.  and  that  of  the  pulp 
bleached  for  12  hours  at  65°  F.  were  practically  identical. 
Further,  the  amount  of  bleach  consumed  under  the  con- 
ditions of  these  two  trials  were  approximately  the  same. 
We  therefore  decided  that  the  other  trials  should  be  carried 
out  at  a  temperature  of  100°  F.  for  a  period  of  2  hours, 
as  this  time  and  temperature  were  very  convenient  for 
conducting  a  number  of  experiments  side  by  side. 

It  was  explained  above  why  an  excess  of  bleach  was 
taken  in  Series  I.  and  II.  From  the  comparison  of  colour  and 
bleach  consumption,  it  appeared  that  as  far  as  economy 
went  there  was  little  to  choose  between  bleaching  for  12 
hours  at  65°  F.  or  for  2  hours  at  100c  F.,  at  any  rate  under 
the  conditions  of  those  experiments. 

We  therefore  repeated  the  tests  under  the  same  respective 
conditions,  but  using  the  same  amount  of  bleach  as  in 
Series  III.,  viz.,  1505  per  cent. 

The  results  given  below  were  confirmatory  of  the 
previous  trials  with  a  greater  amount  of  bleach  present. 
The  slightly  higher  bleach  consumption  at  100'  F.  is  pro- 
bably explained  by  the  figures  obtained  in  Series  IV. 

The  conditions   of  experiment  were  exactly  the  same 
as  in  Series  III.,  the  temperature  and  time  varying. 
Table  IIIa. 
Bleach  added  15-05  per  cent. 


Temp. 


Per  cent,  of 
bleach  used 
on  oven  dry 
I'olp. 


Colour. 


2  hrs. 
12  hrs. 


100' F. 
65=  F. 


13-34 


Excellent 
Excellent 


Series  IV.     The  influence  of  residual  liquors. 
Table  IV. 
Bleach  added  15-05  per  a 


Per  cent  of 
bleach  used 

on  oven  dry                                          Colour, 
pulp. 

12-34                         Excellent 
U-47                         Not  so  good 

Fresh  bleach 
Fresh  bleach  + 

residue 
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In  this  series  the  amount  of  bleach  added  was  made  up 
in  one  instance  of  part  bleach  contained  in  some  back 
liquor  obtained  from  a  previous  trial,  and  of  part  fresh 
bleach  solution,  the  total  amount  being  equal  to  »15-05 
per  cent,  on  the  pulp  taken.  The  result  of  the  test  being 
compared  with  the  standard  obtained  with  the  same 
amount  of  fresh  bleach  under  the  same  conditions,  i.e., 
2  hours  at  100°  F. 

The  bleach  in  the  second  experiment  in  Table  IV.  was 
made  by  mixing  0-4519  grm.  bleach  in  the  back  liquor  with 
6-4776  grms.  in  the  fresh  bleach  solution. 

From  the  above  results  it  is  quite  evident  that  some  of 
the  bleach  in  this  experiment  was  used  up  by  further 
action  on  the  organic  matter  present  in  the  back  liquor, 
which  action  is  no  doubt  accelerated  by  increased  tempera- 
ture. 

Very  possibly  the  slight  increase  of  bleach  consumption 
mentioned  in  Series  III.  is  accounted  for  on  this  ground, 
also  taking  into  consideration  the  slight  decomposition  of 
the  bleach  itself  which  very  likely  takes  place. 

In  order  to  further  study  the  influence  of  back  liquors, 
we  made  up  solutions  of  fresh  bleach,  and  a  solution  com- 
posed of  part  fresh  bleach  and  part  bleach  contained  in 
some  mill  back  liquors. 

The  solutions  were  kept  in  the  dark,  contained  in 
stoppered  glass  bottles,  and  tested  periodically,  with  the 
following  results  : — 

Table  V. 


Solution  containing 

Time  standing. 

100  per  cent,  fresh 
bleach. 

19  per  cent,  bleach  in 

the  back  liquor. 
81   per  cent,  fresh 
bleach. 

0  hours 

48  hours 

1  week 

2  weeks 

Loss  per  cent. 

Nil 
Ml 
2-8 

Loss  per  cent. 

10-2 

27-0 
47-0 

Fresh  solutions  made  up  on  similar  lines  to  the  above 
were  now  tested  for  2  hours  at  100°  F.  and  for  2  hours  at 
*5°  F.  The  available  chlorine  contents  of  the  solutions 
used  are  given  .- — 

Solution  1  contained  0-7346  grms.  of  available  chlorine 
from  fresh  bleach  and  0-0098  grm.  ditto  from  back  liquor, 
made  up  to  300  c.cs. 

Solution  2  contained  0-7346  grm.  available  chlorine  from 
fresh  bleach,  made  up  to  300  c.cs. 


Table  VI. 


Solution. 

Time. 

Temp. 

Loss  per  cent. 

1. 
2. 

i! 

2. 

2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 

65°  F. 

65°  F. 
100=  F. 
100°  F. 

11-80 
Nil. 

23-13 
0-47 

These  figures  illustrate  very  clearly  how  uneconomical 
it  is  to  use  back  liquors  over  again,  and  confirm  some 
similar  results  published  by  Temperly  (Paper  and  Pulp. 
January  1901).  Since  no  details  are  given  of  the  strength 
of  the  solutions  he  employed,  it  is  impossible  to  compare 
them  in  a  satisfactory  manner.  Our  results  appear,  how- 
ever, to  confirm  his  in  a  general  way. 

Series  V.  The  influence  of  preliminary  alkaline  and 
acid  treatment,  and  of  adding  the  bleach  in  two  portions. 

Seeing  that  we  were  dealing  with  the  question  from  the 
standpoint  of  an  easy  bleaching  pulp,  we  did  not  think 
it  worth  while  trying  the  effect  of  a  preliminary  washing 
with  water,  as  a  pulp  requiring  such  treatment  on  the 
large  scale  could  not  be  classified  as  an  easy  bleaching  one. 

Afterwards,  however,  we  examined  the  water  extract 
from  the  unbleached  pulp  on  which  the  trials  had  been 
made  with  reference  to  the  amount  of  bleach  which  the 
faintly  coloured  water  extract  would  account  for. 

Fifty  grms.  of  the  air  dry  pulp  was  extracted  with 
1£  litres  of  cold   water.     Two  separate  500  c.cs.   were 


taken  to  which  was  added  50  c.c.  of  bleach  solution  of  a 
known  strength.  During  the  time  the  solutions  were 
under  observation,  one  was  kept  at  100°  F.  and  the  other 
at  65°  F.  ;  50  c.c.  of  bleach  solution  contained  2-3399 
grms.  35  per  cent,  bleaching  powder. 

Table  VII. 


Solution. 


Temp. 


100'  F. 
65°  F. 


Loss  per  cent,  on  the  bleach  added. 
2  hrs.  4  hrs.  5  hrs. 


5-58 
4-29 


5-58 
4-29 


5-58 
4-29 


These  are  the  losses  caused  by  the  extract  contained  in 
500  c.c,  therefore  if  the  whole  extract  had  been  taken  the 
losses  would  have  been  trebled. 

The  figures  show  that  a  certain  amount  of  bleach  is 
consumed  in  oxidising  organic  matters  which  could  be 
extracted  by  washing  with  water,  but  as  the  economy 
thus  effected  would  in  the  case  of  a  pulp  requiring  say 
12  per  cent,  bleach  only  amount  to  15  per  cent,  of  12  per 
cent.,  i.e.,  1-8  per  cent,  bleach  on  the  pulp  taken,  it  is 
hardly  worth  the  time  and  trouble  that  would  have  to 
be  spent  on  it  during  the  washing  process. 

The  amount  of  bleach  consumed  by  the  wash  waters 
of  the  pulp  we  had  under  consideration  are  very  closelv 
in  agreement  with  the  1-5  per  cent,  obtained  by  Sindall 
and  Heckford  in  experiments  conducted  on  somewhat 
similar  lines  (see  Paper  Trade  Review,  October  7,  1904). 
Our  results  show  that  the  extract  is  rapidly  oxidised, 
after  which  little  action  goes  on  in  the  way  of  decomposing 
the  remaining  bleach. 

We  thought,   however,   that   it   might   be  worth  while 
trying  if  any  economy  could  be  effected  by  a  preliminary 
acid  or  alkaline  treatment.     With  an  easy  bleaching  pulp 
like   the   one   under   consideration   the  results   were  dis- 
appointing, for  although  the  colour  was  much  improved 
by  the  acid  treatment  in  the  case  of  soda  pulp  and  by 
alkali  treatment  in  the  case  of  sulphite  pulps,  the  economy 
effected    in    the    bleach    consumption    was    insignificant. 
The  acid  treatment  consisted  in  saturating  the  pulp  with 
a  solution  of  hydrochloric  acid  in  amount  equal  to  1  per 
cent,  on  the  weight  of  air  dry  pulp,  which  was  allowed  to 
stand  2  hours,  the  pulp  was  then  washed  on  the  filter 
until  the  filtrate  was  free  from  chlorides,  when  the  pulp 
was  ready  for  bleaching  in  the  usual  way.     The  alkali 
treatment  was  effected  in  exactly  the  same  manner,  1  pei 
cent,  caustic  soda  being  used  on  the  air  dry  pulp  taken 
In  the  trial  where  the  bleach  was  added  in  two  portions 
the  second  lot  of  bleach  was  added  immediately  the  firs 
was  consumed.     This  latter  trial  was  undertaken  becaus 
it  is  still  the  practice  in  some  mills  to  add  the  bleach  ii 
this    manner,    without    first    washing    out    the    product 
extracted    by   the    first    lot    of   bleach.     The   resui 
instructive,  and  only  what  one  would  expect  from  a  cor 
sideration  of  the  earlier  trials  with  back  liquor. 

Table  VIII. 
Alkali  and  acid  treatment.     Bbarh  added,  15-05  j 


Per  cent,  of 

bleach  used 

on  oven  dry 

pulp. 


13-34 
12-80 
12-95 
12-47 


Colour. 


Treatment. 


Excellent  Xone. 

Excellent  Alkaline 

Brilliant  Acid 

Not  so  good  Bleached    in   tin 

portions 

The  colour  of  the  bleached  pulp  that  had  had  a  previc 
acid  treatment  was  brilliant  in  comparison  with  I 
others,  the  pulp  having  had  a  previous  alkaline  trcatm- 
being  a  good  second.  In  the  trial  in  which  the  bleach  v 
added  in  two  portions  the  colour  was  poor.  In  the  lat 
case  the  bleach  was  added  in  two  equal  portions,  the  I 
lot  being  exhausted  in  40  mins. 

Series   VI.     The  influence  of  the  concentration  of 

PulP-  ,    .. 

We  were  well  aware  from  numerous  experiments  t 
this   factor   is   perhaps   the.   most   important  one  in 
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Mosnhiri  tal  in  the  pulp  state,     Indeed,  one  might 

say  that  ii   i-  impossible  t,.  obtain  the  highest  eeonomj 
without  careful  attention  to  this  most  vital  point. 

Bindall  and  Heckford  emphasise  this  in  their  remarks 
mi  the  subject,  as  also  do  Cross  and  Bevan  in  their  text 
hook  "ii  papermaking,  but  < I • »  not  give  any  data  bearing 
on  the  question. 

Tlir  former  investigators  Bay  in  an  artiole  published  in 
the  Paper  Trade   Review,  September   16,   1904: — 

■■  This  question  of  the  proportion  of  water  in  relation  to 
the  bleach  consumption  is  really  an  important  one.  The 
influence  of  the  quantity  of  water  used  per  cwt.  pulp  in 
tin-  beater  is  not  so  fully  appreciated  by  papermakers  as 
iuld  be,  and  a  few  definite  trials  under  carefully 
ngnlated  conditions  would  soon  convince  them  that  the 
Operation  of  bleaching  wood  pulp  is  not  such  a  simple 
matter  "f  routine  after  all.  More  water  more  blench 
is  a  common  expression,  and  a  common  experience,  but 
it  is  a  fact  that  has  not  been  properly  studied.  We  are 
ready  to  accept  the  idea  that  the  extra  bleach  is  simply 
Mummed  by  the  extra  water  itself.  But  the  anioun 
»  always  considerably  in  excess  of  that  actually  required 
to  neutralise  the  water.  and  we  are  forced  to  seek  some 
tn'tter  explanation.  Probably  the  active  bleach  in  solution 
attacks  the  chlorinated  organic  compounds  formed  during 
the  process,  and  the  actual  bleaching  of  the  pulp  is  re- 
tafded,  so  that  not  only  is  the  consumption  of  bleach 
r,  but   the  period  occupied  is  longer." 

\\  ■  conducted  .'!  trials  at  different  concentrations  of 
the  pulp,  the  intermediate  one  being  the  same  concen- 
tration used  throughout  all  the  experiments  detailed 
above. 

Table  IX 

ToHjxralurc,     100c  F.     Time,     2     hours.     Bleach   added, 
13-05  ptr  cent. 


Per  cent,  of 

Bleach  used 

on  oven-dry 

pulp. 


Concentration. 


Colour. 


11-86 

13-84 

1404 


1-24 
MS 
1-18 


Very  poor 

Excellent 

Brilliant 


The  results  are  not  only  of  interest,  but  we  think  of 
value,  showing  that  the  idea  that  the  bleach  is  consumed 
I  y  the  water,  or  that  it  is  used  up  in  attacking  chlorinated 
organic  compounds  is  erroneous,  as  the  above  trials  show 
onclusivcly  that  the  bulk  of  the  bleach  is  simply  left 
anchanged  in  the  back  liquor. 

11  mill  maxim  "  more  water  more  bleach  "  is  thus 

funded  on  fact.     The  explanation  appears  to  be.   that 

u  weak  solution  the  action  is  not  sufficiently  energetic 

■  cause  a  reasonable  exhaustion  of  the  available  chlorine. 

a  other  words,  it  is  a  case  of  mass  action. 

All  the  above  described  experiments  were  conducted  on 

bleaching  so  called  soda  pulp,  which  was  really 

•  sulphate   pulp.     We   found   however,   that   the   results 

1  applied  equally  well  w  ith  reference  to  easy  bleaeh- 

Dg  sulphite  pulps,  with  the  exception,  already  mentioned, 

th   a   preliminary   alkaline   treatment   the   colour 

btsined  after  bleaching  was  much  better  than  that  given 

y  a  preliminary  acid  treatment. 

The   net   result  of  the  work  we  have  carried  out  is  as 

-  : — 
1.  That  the  use  of  back  liquors  is  attended  with  an 
icrease  in  the  bleach  consumption,  and  accompanied  by 
lowering  of  the  colour  of  the  resultant  bleached  pulp. 
Its  only  legitimate  use  is  in  the  early  washing  of  boiled 
similar  operations,   prior  to  bleaching,  when  it 
»n  be  thoroughly  removed  before  the  bleach  is  added  to 
le  clean  half -stuff. 
'■■  That   preliminary   washing   either   by   water,   dilute 
id.  or  dilute  alkali,  is  not  worth  while  in  the  ease  of  easy 
leaching  pulps. 

3.  That  the  concentration  of  the  pulp  is  the  most 
lportant  factor  to  be  taken  into  consideration,  and  due 
gard  to  this  point  is  absolutely  essential  in  order  to 


obtain  the  highest  economy  in  the  bleaching  process  aa 
carried  out  in  the  paper  mill. 

4.  Thai  when  bleaching  with  the  aid  of  heat,  a>  tempera- 
tare  of  i  l'o  k.  should  not  be  exceeded,  om  n  roll  -  '•  nding 
to  shovi  that  temperature  oi  loo    I'.  is  all  th  iry. 

Wherever  possible  the  pulp  ihould  be  heated  before  the 
bleach  is  added,  aa  if  heated  when  the  bleaching  is  going 
on  there  must  always  !»■  excessive  local  heating  oil  Hie 
pulp,  even  if  a  fairly  rapid  circulation  of  the  stuff  is  main- 
tained, of  course  detracting  from  the  economy  of  the 
o]  oration. 

Due  regard  having  been  paid  to  the  above  points,  it  is 
a  matter  for  consideration  whether  the  Op  best 

carried  out  at  100°  F.,  or  at  say  the  temperature  of  the 
atmosphere.  It  is  simply  a  question  of  cost  of  equip- 
ment. 

In  bleaching  at  100°  F.  it  is  tolerably  certain  that  it 
will  be  necessary  to  circulate  the  pulp  during  the  greater 
part  of  the  time  it  is  bleaching,  whilst  practice  has  shown 
that  when  bleaching  for  a  considerable  length  of  time  in 
the  cold,  occasional  agitation  is  all  that  is  necessary,  in 
spite  of  teaching  to  the  contrary.  Some  manufactm 
hive  realised  this,  and  it  is  modern  practice  to  tit  bleaching 
potchers  with  fast  and  loose  pulleys  in  order  to  economise 
power. 

All  work  upon  the  subject  of  bleaching  pulps  leads  one 
to  the  point — Why  is  there  not  a  standard  method  of 
bleaching  pulp,  and  standards  of  colour  for  reference  in 
cases  of  dispute  '.'  There  can  be  no  question  that  a 
standard  method  would  meet  with  general  approval. 
Various  investigators  havt  raised  the  question,  and  it  has 
even  been  discussed  by  the  Wood  Pulp  Association.  As 
Sindall  and  Bacon  point  out  in  their  work,  "  The  Testing 
of  Wood  Pulp,"  the  real  difficulty  is  not  the  method  of 
performing  the  operation,  but  rather  the  difficulty  of 
fixing  suitable  standards  of  reference.  They  put  forward 
in  a  tentative  sort  of  way  the  suggestion  that  the  use  of 
Lovibond's  Tintometer  might  meet  the  case,  but  it  has 
apparently  found  little  support.  Whilst  the  tintometer 
is  a  useful  instrument  in  the  hands  of  a  skilled  operator 
for  certain  purposes  in  other  industries,  it  is  our  opinion 
that  such  a  method  for  measuring  the  colour  of 
lied  wood  pulp  is  extremely  unlikely  to  find  favour 
in  the  pulp  and  paper  industries,  not  because  of  any  in- 
herent defects  in  the  proposed  method  of  judging  colour 
value,  but  simply  because  the  type  of  man  who  usually 
sells  and  buys  pulp  would  be  the  last  person  to  pay  any 
attention  to  such  a  highly  technical  method  of  stating 
colour  value. 

Looking  at  the  subject  from  a  practical  point  of  view, 
one  must  arrive  at  the  conclusion  that  any  standard  test 
which  will  find  general  acceptance  must  be  simple  and 
easily  understood  by  the  commercial  man,  on  the  point 
of  reference  to  colour  value.  Settle  this  point,  and  a 
standard  method  of  procedure  in  the  actual  bleaching  test 
itself  will  soon  be  agreed  upon  by  all  inten 

We  therefore  suggest  that  four  standards  of  colour 
should  be  fixed  by  suitable  representatives  of  pulp  and 
paper  manufacturers.  These  standards  to  be  matched  in 
dull  porcelain  as  follows  : — 

A.  Colour  obtained  by  first  quality  easy  bleaching 
sulphite. 

B.  Colour  obtained  by  second  quality  easy  bleaching 
sulphite. 

(  .  Colour  obtained  by  first  quality  easy  bleaching 
sulphate. 

D.  Colour  obtained  by  second  quality  easy  bleaching 
sulphate. 

Under  the  conditions  of  the  standard  test  given 
below.  Standards  to  be  kept  by  the  Paper  Makers 
Association  and  the  Wood  Pulp  Associations  of  the  various 
countries  as  official  standards.  The  buyer  would  then  bo 
enabled  to  contract  for  a  bleaching  pulp  with  a  specific 
clause  in  his  contract  to  the  effect  that  the  pulp  mentioned 
would  give  under  the  conditions  of  the  standard  test  a 
colour  of  A..  B.,  C.  or  D.  with  a  stated  percentage  con- 
sumption of  bleachina  powder.  In  a  case  of  dispute,  the 
arbitrators  would  then  have  available  a  recognised  standard 
of  bleaching  qualitv,  and  would  not  be  compelled  to  fall 
back  upon  what  is  commercially  known  as  the  "  brand," 
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whatever  that  may  happen  to  mean  in  any  particular 
case. 

Each  paper  maker  and  pulp  seller  would  be  able  to 
provide  himself  with  similar  standards  to  the  official  ones, 
and  once  knowing  the  percentage  of  bleach  powder  re- 
quired to  produce  a  colour  represented  by  any  one  of  the 
four  standards  could,  by  a  glance  at  his  colour  standards, 
readily  form  an  estimate  of  the  value  of  any  pulp  as  far 
as  its  bleaching  qualities  were  concerned. 

Following  is  the  method  employed  in  making  the  actual 
bleach  test  itself  : — 

Suggested  standard  bleaching  test : — 

Minimum  quantity  to  be  taken,  10  grms. 

10  grms. — 10  per  cent,  air  dry  pulp. 

160  c.c.  of  water  containing  bleaching  powder  (35  per  cent 
chlorine)  equivalent  to  12  per  cent  of  bleaching  powder 
on  the  pulp  taken. 

Temperature — 100°  F.     Time  of  bleaching — 2  hours. 

We  have  used  this  test  for  some  years,  and  find  it  can  be 
suitably  carried  out  by  tearing  the  pulp  into  shreds  by 
hand,  throwing  into  a  litre  of  water,  agitating  with  a 
powerful  egg  beater  made  of  brass,  and  fitted  with  teeth, 
until  a  uniform  pulp  is  obtained.  Throw  the  resultant 
pulp  into  a  porcelain  filter  and  exhaust  with  the  water 
pump,  finally  squeezing  by  hand,  leaving  the  pulp  approx. 
30  per  cent.  dry.  Place  in  a  suitable  vessel  which  is 
standing  in  a  water  bath,  and  is  at  the  temperature  of  the 
bath,  i.e.,  100°  F.  Take  100  c.c.  of  water  at  105°  F., 
add  the  requisite  number  of  c.c.  of  bleach  solution  to 
give  the  required  percentage,  and  pour  on  to  the  pulp. 
Stir  well,  and  bleach  for  two  hours  at  100°  F.,  stirring 
occasionally  with  the  thermometer. 

We  find  that  with  filtered  mill  solution  at  4i°  Tw. 
approximately  30  c.c.  of  bleach  solution  will  be  required. 
This  is  checked  at  the  time  of  the  experiment. 

After  the  time  has  expired  throw  the  bleached  pulp 
upon  the  porcelain  funnel,  exhaust  with  the  pump,  wash, 
make  the  filtrate  and  washings  to  2  litres  and  titrate  an 
aliquot  portion.  Calculate  the  bleach  consumed  as 
percentage  on  the  10  per  cent,  air-dry  pulp  taken. 

We  use  a  calcium  chloride  bath,  fitted  with  a  steam 
coil,  and  are  able  to  make  a  dozen  tests  side  by  side,  but 
any  arrangement  that  will  provide  a  constant  temperature 
of  the  water  bath  will  answer  quite  as  well. 

Make  suitable  sheets  of  the  pulp  for  reference,  and  it  is 
important  to  note  that  these  should  be  air  dried. 

By  bleaching  at  100°  F.  one  is  able  to  make  a  large 
number  of  tests  in  a  short  time,  and  with  suitable  apparatus 
to  make  a  large  proportion  side  by  side. 

Discussion. 

Mr.  R.  W.  Sindaix  said  that  the  paper-maker  found 
that  the  consumption  of  bleach  varied  from  say  8  per 
cent,  up  to  25  per  cent,  of  the  weight  of  pulp  used.  It  was 
therefore  important  to  him  to  have  some  method  by 
which  the  minimum  of  bleach  required  to  produce  a  given 
colour  should  be  readily  estimated.  Discordant  results 
were  often  due  to  causes  such  as  the  method  of  extracting 
the  bleaching  powder  and  antiquated  methods  of  treating 
the  pulp.  From  his  own  experience  he  had  found  it 
necessary  to  correlate  the  actual  consumption  of  the 
bleach  with  the  colour  produced,  in  order  to  find  the  lowest 
consumption  of  bleach  at  which  the  maximum  colour 
was  reached.  He  used  the  tintometer  as  standard  of 
colour  because  it  was  the  handiest  instrument.  He 
quite  agreed  that  in  the  hands  of  an  untrained  man 
deplorable  mistakes  and  disputes  might  occur,  but  in 
the  hands  of  a  trained  observer  the  tintometer  could  be 
used  for  the  purpose.  By  its  aid,  an  independent  observer 
had  been  able  to  place  in  the  correct  order  a  series  of 
pulps  bleached  at  100°  F.  and  at  the  ordinary  temperature, 
with  amounts  of  bleaching  powder  varying  from  2  to  20 
per  cent. 

Dr.  E.  K.  RruEAL  said  that  in  the  standardisation  of 
bleach  pulp  the  actual  acidity  or  alkalinity,  as  the  case 
might  be,  of  the  bleach  used,  should  be  stated,  because 
the  bleaching  power  was  considerably  raised  in  presence 
of  free  acid. 

Mr  Grant  HoorER  said  that  the  suggested  test  struck 
him  as  leaving  the  essential  point  still  to  be  decided. 


He  took  it  that  at  the  end  they  had  still  to  decide  what 
degree  of  colour  remained  in  the  pulp.  It  seemed  to  him 
to  be  very  much  better  to  follow  the  line  which  Mr. 
Sindall  had  suggested,  namely,  to  rely  directly  on  the 
tintometer.  In  the  use  of  that  instrument  for  deciding 
the  colour  of  such  a  substance  as  flour,  he  had  found  no 
difficulty,  and  Mr.  Sindall's  experience  seemed  to  have 
been  equally  satisfactory.  The  authors  had  suggested 
that  the  use  of  the  tintometer  by  the  practical  man  was 
a  difficulty,  but  there  were  many  trained  persons  incapable 
of  deciding  finer  shades  of  colour.  Would  the  amount 
of  bleach  used  invariably  indicate  the  degree  of  whiteness, 
and  if  not,  was  it  not  better  and  more  direct  to  rely  on  the 
tintometer  in  the  first  instance  : 

Mr.  Baker,  in  reply,  said  that  the  alkalinity  of  the 
bleach  solution  used  should  not  be  overlooked  in  fixing 
the  details  of  the  standard  test.  The  effect  of  free  lime 
was  to  retard  the  operation.  He  believed  that  Cross  and 
Bevan  had  dealt  with  that  subject  very  thoroughly  in  a 
paper  called  "  Some  Considerations  of  the  Chemistry  of 
Hypochlorite  Bleaching."  With  regard  to  the  question 
of  colour,  the  difficulty  was  not  one  of  fine  differences, 
but  of  very  marked  differences.  They  had  found  in 
practice  that  under  the  conditions  of  the  standard  test 
all  pulps  sold  as  bleaching  pulps  fell  within  the  range  of 
the  proposed  standards.  The  trials  exhibited,  which 
represented  a  large  number  of  pulps,  had  been  roughly 
classified  into  four  classes,  which  might  form  a  basis  for 
fixing  four  colour  standards.  There  was  a  wide  difference 
between  the  highest  and  the  lowest  colour.  As  regards 
the  colour  measurement,  he  was  afraid  if  they  put  before 
the  business  head  of  a  concern  a  series  of  tintometer 
readings,  it  would  not  be  very  convincing,  but  if  tbev 
could  put  before  him  some  definite  colour  values 
representing  the  colour  obtained  by  stated  percentages 
of  bleach  consumption,  he  would  readily  make  up  his  mind. 
It  was  certainly  their  intention  to  state  the  percentage 
of  bleaching  powder  as  well  as  the  colour. 


A  TABLE   OF  SPECIFIC  GRAVITIES   OF  SPIRITS 

CORRESPONDING  TO  INDICATIONS  OF  GLASS 

HYDROMETERS  FOR  USE  WITH  BEDFORD'S 

CORRECTED  SIXES'   TABLES. 

BY    JTTENDRA    NATH   BAKSHTT    AND    SACHTNDRA   NATH 
SINHA,   M.A. 

Bedford,  in  his  "  Corrected  Sikes's  Tables  "  for  ascer- 
taining the  strength  of  spirits  with  glass  hydrometers 
(see  this  J.,  1913,  1172),  reproduces  the  specific  gravity 
table  (see  page  130)  from  Sikes'  original  tables,  which 
was  meant  for  use  with  brass  hydrometers.  But  he 
has  not  made  it  quite  distinct  in  his  book  how  far  the 
results  obtained  are  affected  (1)  by  the  use  of  tables 
meant  for  brass  instruments,  with  those  of  glass,  and  (2) 
by  the  application  of  what  was  meant  to  be  true  strength? 
on  the  basis  of  Ure's  experimental  determinations  of 
spirit  strengths  relative  to  those  of  Otto  Hehner's 
which  formed  the  basis  of  the  corrected  Sikes'  table.- 
for  glass  hydrometers. 

A  table  for  this  purpose  is  readily  prepared  in  the  follow 
ing  way.  Taking  any  indication,  e.g.,  86-2°,  the  correspond 
ing  spirit  strength  found  from  Bedford's  table  at  6U°  F.  i 
41-50  per  cent,  proof  spirit.  By  Hehner's  table  (Analyst 
vol.  5.)  the  specific  gravity  for  a  spirit  containing  41-5  pc 
cent,  proof  spirit  is  0-9724.  Hence  86-2°  indication  b 
glass  hydrometer  represents  0-9724  specific  gravit', 
whereas  that  from  Table  I.  of  Bedford  is  0-9726'.  Tb 
table  thus  constructed  gives  the  specific  gravities  of  spirH 
at  60°  F.  compared  with  water  at  60"  F.  for  an  indicatie 
at  60°  F.,  and  the  reverse. 

Again,  if  a  specific  gravity  determined  at  anotb 
temperature  by  glass  pyknometer,  which  is,  in  fact,  f 
apparent  gravity,  is  referred  to  this  table,  an  apparent  i 
dication  is  also  obtained.  Next  by  the  use  of  1>' 
corrected  table  for  the  above  apparent  indication  tr 
spirit  strength  may  be  obtained.  Thus  the  error  due 
the  different  temperature  in  pyknometrical  detcrniinatio 
may  be  conveniently  eliminated. 
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Manchester  Section. 


Meeting  held  at  the  Grand  Hotel  on  Friday,  February  6th 
1814. 


MR.  JULIUS  HCBNER  IN  THE  CHAIR. 


ON  THE  COAGULATH  IN  I  IF  THK  LATEX  OF  HEVE-i 

BRAZILIENSIS.    AND    ITS    BEARING    ON    THE 

STRENGTH   OF  RUBBER. 


BY    NEWTON    W.    BABBITT,     B.A.. 

International  Institute  of  Agriculture.  Rome,  formerly 
Economic  Botanist,  Federated  Malay  States. 
The  question  of  strength  in  rubber  has  been  exercising 
the  minds  of  rubber  growers  and  their  chemists  since 
plantation  rubber  first  entered  the  market  in  competition 
with  the  native  Brazilian  product.  With  out] 
creasing  and  prices  steadily  declining  since  1910,  this 
competition  has  become  keener  and  the  question  of 
quality  has  assumed  greater  importance.  Notwithstanding 
this,  our  knowledge  of  the  strength  of  rubber  is  limited 
chiefly  to  physical  determinations.     The  manufacturer  of 
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rubber  goods  has  a  definite  standard  of  quality.  He  can 
make  reliable  determinations  of  the  strength  of  different 
samples  of  rubber  and  upon  them  base  his  valuation.  On 
the  other  hand,  little  or  no  reliable  information  is  avail- 
able as  to  what  these  qualities  depend  upon  or  with 
what  they  are  directly  associated.  Consequently  the 
planter  is  still  at  a  loss  to  know  whv  his  rubber  is  inferior 
in  strength  to  the  native  Fine  Hard  Para  and  what  means 
he  may  adopt  to  improve  it.  At  the  present  prices*  of 
Fine  Hard  Para  and  plantation  rubber,  3s.  2d.  and  2s.  3d. 
respectively,  the  superiority  of  the  former,  considering  its 
15  to  20  per  cent,  impurity,  is  equivalent  to  an  increased 
value  in  the  caoutchouc  of  75  per  cent,  as  compared  with 
the  plantation  product. 

Though  some  authorities  do  not  admit  the  existence  of 
any  superiority  in  Brazilian  rubber,  nevertheless  rnanv 
theories  have  been  put  forward  to  account  for  it.  Numerous 
empirical  methods  of  preparing  rubber  have  been  devised, 
more  or  less  in  imitation  of  the  Amazonian  smoking 
method,  but  none  except  direct  imitations  of  this  method 
have  been  proved  equal  to  it,  and  these,  unfortunately, 
are  not  adaptable  to  plantation  conditions.  Samples  of 
rubber  have  been  prepared  at  the  Botanical  Gardens, 
Singapore,  by  the  smoking  method  of  coagulation,  and 
after  vulcanisation  gave  physical  tests  equal  to  those  of 
Fine  Hard  Para.t  Many  estates  also  claim  to  have 
produced  superior  samples  of  rubber,  but,  as  Eaton  has 
already  pointed  out,  these  results  are  not  the  outcome 
of  scientific  experiment,  but  of  fortunate  methods  adopted 
by  careful  managers  and  factory  superintendents.  In 
1907  Beadle  and  Stevens  conducted  experiments  to  show 
that  plantation  rubber  was  superior  to  Fine  Hard  Para 
and  obtained  results  accordingly.  Results  so  undoubtedly 
exceptional  are  of  little  value  unless  fully  interpreted  in 
relation  to  the  methods  of  coagulation  employed  and 
the  subsequent  treatment  of  the  rubber. 

Now  the  Amazonian  smoking  method  consists  essen- 
tially in  coagulating  successive  films  of  latex  on  a  stick 
rotating  in  a  jet  of  smoke  produced  by  the  slow  com- 
bustion of  certain  palm  nuts.  The  influences  to  which 
the  latex  is  subjected  in  such  a  process  are  increase  of 
temperature,  action  of  smoke,  action  of  volatile  organic 
acids,  evaporation  of  water  and  consequent  concentration 
of  serum. 

The  use  of  acetic  acid  as  a  coagulant,  now  generally 
adopted  by  most  estates  in  the  East,  was  suggested  by  its 
occurrence  in  the  distillation  products  of  wood  and  in 
Brazilian  rubber,  and  the  practice  of  smoking  sheet 
rubber  in  drying  sheds  is  believed  to  improve  the  quality 
of  plantation  rubber  on  the  supposition  that  Brazilian 
rubber  owes  its  superior  strength  to  the  action  of  smoke 
and  other  distillation  products  of  wood. 

The  effect  of  temperature  on  coagulation  and  the 
quality  of  the  rubber  has  not  been  worked  out.  Henri 
observed  that  the  "  Brownian  movement  "  of  the  globules 
of  caoutchouc  increases  with  rise  of  temperature  and  the 
caoutchouc  becomes  less  viscous.  The  writer  found  that 
coagulation  takes  place  more  readily  as  the  temperature  is 
increased  up  to  70°  or  80°  C,  but  that  at  higher  tem- 
peratures it  is  more  difficult  to  obtain.  This  result  is  in 
agreement  with  Whitby's  suggestion  as  to  the  existence 
of  a  coagulating  enzyme  in  latex. 

The  evaporation  of  water  and  the  consequent  increase 
in  concentration  of  the  serum  as  a  factor  influencing 
coagulation,  appear  to  have  been  entirely  neglected  by 
previous  workers — a  negligence  which  is  all  the  more 
surprising  when  we  consider  the  recent  progress  in  the 
study  of  colloidal  proteins  and  their  behaviour  in  salt 
solutions  of  various  concentrations.  This  attitude  towards 
such  an  obviously  important  factor  is  no  doubt  due  to 
the  prevailing  ideas  concerning  the  part  played  by  the 
protein  in  the  coagulation  of  the  latex  and  the  quality  of 
the  final  product.  The  manufacturer's  appreciation  of 
the  obvious  merits  of  a  clean  rubber  has  encouraged  the 
planter  to  produce  rubber  which  is  almost  chemically 
pure  caoutchouc,  on  the  supposition  that  quality  was 
dependent  on  purity.  The  inferior  physical  properties 
of  synthetic  rubber  and  of  caoutchouc  prepared  from 
raw  rubber  do  not  support  such  a  supposition.     Besides, 

•  India  Rubber  Journal,  Xov.  15,  1913. 

t  L.  Wray  in  Bulletin  of  Straits  Settlements,  Vol.  X. 


Lock  and  Bamber  have  shown  that  the  breaking  strains 
of  a  number  of  samples  of  plantation  rubber  vary  inversely 
as  the  percentages  of  caoutchouc  contained  in  the  samples  ; 
while  Beadle  and  Stevens,  working  on  the  insoluble 
nitrogenous  constituents  left  after  solution  of  the  caout- 
chouc hydrocarbon  in  benzene,  have  shown  that  their 
removal  from  a  sample  of  rubber  results  in  a  deterioration 
of  the  sample.  The  nitrogenous  constituent  would  thus 
appear  to  exercise  a  greater  influence  on  the  quality  of 
rubber  than  is  generally  supposed. 

Biffen  and  Weber  both  held  the  view  that  the  proteins 
play  an  important  part  in  coagulation,  forming  a  clot 
which  entangles  the  caoutchouc  globules,  and  that  varia- 
tions in  coagulation  are  dependent  on  the  qualities  of  the 
particular  albuminoids  present  in  the  latex.  Frank  also 
supported  this  view  by  his  experiments  on  the  latex  of 
Hevea  and  Kickxia.  On  the  other  hand,  De  Jong  and 
Tromp  de  Haas  obtained  coagulation  of  the  latex  of 
Caslilloa  elastica  after  removal  of  the  proteins  by  means  of 
alcohol.  Spence  obtained  similar  results  with  Kickxia,  and 
Crossley  obtained  coagulation  of  Hevea  latex  after  con- 
siderable dilution  with  water.  Gardner  removed  the 
protein  from  the  latices  of  Hevea,  Caslilloa,  and  Mirrnnda 
by  dialysis  after  digestion  with  papain,  and  obtained 
coagulation  in  each  case.  Henri,  as  a  result  of  micro- 
scopic examination,  concluded  that  protein  was  not 
essential  to  coagulation,  but  he,  along  with  Weber,  drew 
a  distinction  between  coagulation  and  coalescence  or 
mere  fusion  of  the  caoutchouc  globules.  Zimmermann 
observes  that  coagulation  can  take  place  in  the  absence  of 
protein,  but  believes  that  the  protein  in  the  latex  tends 
to  promote  coagulation. 

The  writer  examined  the  behaviour  of  Hevea  latex 
microscopically  and  found  that  agglutination  and  coales- 
cence of  the  caoutchouc  globules  is  possible  without  any 
change  taking  place  in  the  condition  of  the  protein  solution, 
and  that  small  clots  of  caoutchouc  are  formed  in  this 
way.  This  process  he  considers  to  be  quite  independent 
of  true  or  complete  coagulation,  in  which  the  caoutchouc 
globules  are  embedded  in  a  matrix  of  coagulated  protein. 
Fusion  of  the  globules  and  protein  with  formation  of  a 
homogeneous  structure  takes  place  when  pressure  is 
applied. 

Considering  these  facts,  it  seemed  to  the  writer  that  a 
study  of  the  colloidal  properties  of  latex  under  different 
conditions  might  afford  interesting  information  likely 
to  lead  to  a  better  understanding  of  the  process  of  coagula- 
tion and  to  a  clearer  conception  of  strength  in  rubber. 
A  considerable  amount  of  work  on  the  coagulation  of 
Hevea  latex  by  acids  and  salts  has  already  been  done 
by  various  workers,  notably  Parkin,  Crossley,  Eaton, 
Whitby,  and  others,  but  with  little  consistency  in  the 
results  ;  while  apparently  no  one,  except  perhaps  Whitby, 
has  attempted  a  quantitative  comparison  of  the  effects  of 
different  concentrations  of  the  same  and  of  different 
reagents. 

Accordingly,  with  this  object  in  view,  the  writer  carried 
out  the  following  experiments  on  the  coagulation  of  fresh 
Hevea  latex  in  solutions  of  varying  concentration  of  acid 
and  salt.  The  experiments  were  conducted  by  methods 
similar  to  those  of  Wood  in  his  work  on  the  strength  of 
wheat  gluten. 
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In  the  absence  of  facilities  for  dialysing  the  latex,  the 
(allowing  mode  of  procedure  mi  found  most  suitable. 
A  Dambei  of  large  test-tubes  were  eaoh  marked  al  60  o.( 
and  numbered  from  l  to  60.  Standard  solutions  of  aoid 
and  suit  were  run  in  from  a  burette  in  sufficient  quantities 
to  n  akc  the  required  strengths,  as  Bhown  in  the  above 
table.  One  ball  o.o.  of  clean  fresh  latex  was  then  added 
to  aaoh  tube,  and  tho  liquid  thoroughly  stirred  to  effect 
oomplete  diffusion  of  the  latex  throughout.  The  tubes 
were  plaoed  in  racks  and  allowed  to  stand  for  -I  hours  to 

.nsur |uilibrium  between  the  colloid  and  its  solution. 

A  oomparative  examination  of  the  tubes  was  then  ma<le. 
The  numbers  of  all  the  tubes  in  which  coagulation  was 
just  short  of  completeness  were  indicated  in  the  table  as 
shown  above,  lite  points  thus  obtained  were  plotted  on 
squared  paper  with  concentrations  of  acids  as  abscisses 
noentrations  of  salt  as  ordinates.  Such  s  graph 
shows  the  coagulating  effe  t  of  varying  concentrations  of 
salt  a.s  measured  against  the  disintegrating  effect  of 
rarying  concentrations  of  acid.  The  method  of  working 
and  the  appearance  of  tho  lnte\  in  varying  concentrations 
of  sodium  chloride  and  hydrochloric  acid  is  shown  in 
Plate  I.  Tho  curves  obtained  for  various  acids  and  salts 
riven  in  Plates  II..  111.  and  IV 


Tho  dillcrcnco  in  intensity  of  th>-  coagulation  between 
points  remote  from  the  curve  and  points  adjaoenl  to  it 
was  distinctly  perceptible  in  all  experimenta.  The 
coagulu  formed  by  high  concentration  of  salt  at  points 
distant  from  the  curve  were  tougher  and  stronger  in 
texture,  while  those  formed  at  Loii  concentration  of  salt 
wen-  soft  and  spongy.  Tho  one  Dould 
a  number  of  samples  of  ooagula  according  to  their  position 
with    respect     to    the    curve.     On    i  samples, 

however,  these  differences  were  obvious. 


t'MTE    I. 

.At  concentrations  of  acid  and  salt  corresponding  to 
BJ  point  within  the  curve  coagulation  does  not  take 
lace  and  the  solution  remains  permanently  milky,  though 
thin  skin  or  ooagulum,  due  to  the  creaming  of  the 
•rger  caoutchouc  globules,  may  form  at  the  surface, 
lamination  of  the  opaque  serum  after  several  days 
ne  presence  of  caoutchouc  globules  in  a  state  of 
rownian  movement. 

At  concentrations  of  acid  and  salt  corresponding  to 
,1V  point  outside  the  curve  coagulation  is  complete,  and 
'caoutchouc  globules  are  to  be  found  in  the  serum 
jaich  is  quite  clear.  Proceeding  from  any  point  of 
i  ncentration  inside  the  curve  in  a  vertical  direction,  as 
e  concentration  of  the  salt  increases,  the  degree  of 
agulation  increases,  becoming  complete  on  reaching  a 
int  outside  the  curve  and  increasing  in  intensity  the 
.rther  we  get  from  it. 


C^*ri*rf"OM    OT  IdD 


pla™  nt    — 


Co~*i*TH4r,o*  or  Ac/O 


r.n*<u,Li    >V7  Ctnra 


fir  Marie  tAC"r'  r-.-rrmac  *m    -  PiATt  IV  - 


The  water-absorbing  capacity  of  the  protein  in  the 
different  samples  was  determined  as  follows.  The  clota 
from  a  vertical  series  of  tubes  were  first  washed  thoroughly 
in  running  water,  and  dried  between  sheets  of  blotting 
paper  and  in  the  open  for  24  hours.  They  were  then 
weighed  and  afterwards  dried  to  a  constant  weight  in 
a  steam  oven.     The  results  were  as  follows  :— 
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Loss  of  water  on  heating  rubber  to  100°  C. 


Sample. 

Initial 
weight. 

Dry 

weight. 

Differ- 
ence. 

Percent- 
age loss. 

Concentration  of 
Salt.        Acid. 

1 

3-55 

3-16 

0-39 

10-9 

N 

N/50 

2 

3-10 

2-76 

0-34 

10-9 

N/2 

N/50 

3 

3-17 

2-90 

0-27 

8-5 

N/5 

N/50 

4 

2-70 

2-54 

0-16 

5-9 

N/10 

N/50 

5 

2-05 

1-92 

0-13 

6-3 

— 

2N 

thus  showing  that  the  water-absorbing  capacity  of  the 
coagulum  varies  inversely  as  the  concentration  of  salt 
in  the  serum. 

Examination  of  the  curves  shows  that  the  inhibiting 
effect  of  acids  on  coagulation  increases  with  increase  of 
concentration  of  acid  up  to  a  certain  maximum.  Bej-ond 
that,  in  the  case  of  hydrochloric  and  sulphuric  acids,  the 
inhibiting  effect  begins  to  diminish  with  increasing  con- 
centration of  the  acid,  until  at  a  concentration  of  N/2 
coagulation  takes  place  without  the  addition  of  salt. 
With  acetic,  lactic,  and  phosphoric  acids,  further  increase 
in  concentration  has  no  effect,  and  these  acids  are  unable 
to  produce  coagulation  at  any  concentration  in  the  absence 
of  salt.  Small  differences  in  the  concentration  of  the 
organic  acids  have  very  little  influence  on  the  degree  of 
coagulation  produced  by  salts.  Particularlv  is  this  the  case 
with  acetic  acid  in  the  presence  of  sodium  sulphate  or 
bisulphite.  This  accounts  for  the  fact  that  acetic  acid  as 
used  on  plantations  allows  considerable  variation  in  the 
strength  required  for  coagulation. 

Sulphuric  acid  in  the  presence  of  sodium  salts  behaves 
similarly  but  in  a  less  degree.  At  concentrations  of 
sodium  salts  above  A"/25  coagulation  is  produced  at  all 
concentrations  of  acid.  Eaton,  using  undiluted  latex, 
found  that  coagulation  was  produced  at  all  concentrations 
of  sulphuric  acid.  It  follows,  therefore,  that  the  con- 
centration of  salts  in  latex  corresponds  to  at  least  N  /25 
sodium  sulphate.  Comparison  of  the  coagulating  effect 
of  various  salts  shows  that  the  valency  of  the  radicles 
does  not  appear  to  exert  much  influence.  Considering  the 
curves  for  sodium  salts,  the  sulphate  is  more  powerful 
than  the  phosphates  or  chloride,  and  comparing  the  effects 
of  the  basic  radicles,  arranged  in  order  of  effectiveness 
they  form  a  series  thus  :  Na,  K,  NH„  Al,  Mg.  These 
results  do  not  agree  with  those  of  Wood,  who  found  that 
with  wheat  gluten  the  coagulating  effect  of  salts  was 
related  to  the  valency  of  the  kations.  They  agree,  how- 
ever, with  Hofmeister's  series,  and  probably  represent 
the  comparative  water-drawing  capacities  of  the  salts. 

Chick  and  Martin,  experimenting  with  egg  albumen, 
found  that  the  precipitation  of  protein  was  analogous  to 
the  salting  out  of  alcohol.  The  first  effect  of  concentrated 
salt  is  to  withdraw  water  from  the  protein  aggregates. 
When  precipitation  is  about  to  take  place,  the  anion 
or  kation  of  the  electrolyte  present  can  complete  the 
process  by  neutralising  the  charges  of  the  particles. 
Thus  in  studying  the  total  effect  of  the  conce:  tration  of 
salt  on  coagulation,  the  influence  of  the  ions  of  the  electro- 
lytes must  be  regarded  as  subsidiary  to  the  dehydrating 
effect  of  the  salt  as  a  whole.  It  would  appear  that 
coagulation  of  latex  is  analogous  to  the  salting-out  of 
proteins  like  casein  and  egg-albumen.  On  this  sup- 
position, the  addition  of  salts  like  sodium  and  magnesium 
sulphate  to  latex  causes  a  separation  into  two  phases, 
one  protein-rich  and  the  other  protein-poor,  whatever  the 
charge  upon  the  protein  aggregates,  if  enough  salt  be 
added.  Such  phase-separation  would  be  facilitated  if 
the  particles  were  positively  charged,  that  is,  in  solutions 
more  acid  than  the  isoelectric  point.  With  negatively 
charged  particles  in  an  alkaline  solution,  the  charge  cannot 
be  neutralised  by  the  more  potent  SO,",  which,  if  adsorbed, 
would  still  further  increase  the  negative  charge.  Thus 
the  addition  of  the  proper  quantity  of  acid  to  latex, 
normally  alkaline,  gives  the  particles  a  positive  charge, 
and  enables  the  salts  in  the  latex  to  effect  coagulation. 


The  system  on  separating  into  two  phases  attain-; 
equilibrium,  and  any  alteration  in  the  amount  of  any  one 
of  their  three  components  is  followed  by  a  change  both 
in  their  composition  and  volume.  Thus  increase  in 
concentration  of  salt  or  of  protein  is  followed  by  a  corre- 
sponding increase  in  the  protein-rich  phase  (precipitate). 
This  influence  of  the  quantity  of  protein  on  coagulation 
is  seen  in  the  curves  for  HCI  and  CaCL,  showing  that 
latex  diluted  until  it  contains  half  the  quantity  of  protein 
requires  more  salt  to  effect  coagulation.  Eaton  also  gives 
analytical  results  in  support  of  this  theory  as  follows  : — 


Composition  of 
Coagulum. 

Vol.  of 

Vol.  of 

Vol.  of 

Sample. 

latex. 

water 

icetic  acid, 

Protein,      Ash 

added. 

1  per  cent. 

per  cent,  per  cent. 

c.c. 

c.c. 

c.c. 

1 

100 

200 

10 

2-2 

0-13 

2 

100 

100 

10 

2-4 

0-10 

o 

100 

50 

10 

2-5 

0-12 

4 

100 

10 

2-6 

0-12 

The  influence  of  the  increase  in  the  concentration  of 
salt  on  the  physical  properties  of  the  coagulum  has  already 
been  shown.  It  also  affects  the  composition,  but  to  a  less 
degree.  Increase  in  the  salt  component  is  divided  pro- 
portionally between  the  two  phases,  so  that  most  of  it 
remains  in  the  watery  phase  and  only  a  small  quantity 
enters  into  the  protein-rich  phase,  which  loses  a  certain 
quantity  of  its  water.  Chick  and  Martin  found  this  to 
be  the  case  with  egg-albumen  and  in  the  above  analysis 
of  rubber  there  is  very  little  difference,  if  any,  in  the  salt 
content  of  the  coagulum  formed  at  different  concentra- 
tions of  the  latex.  In  Eaton's  analysis  this  increase  was 
so  small  as  to  be  imperceptible.  His  results  show  little 
or  no  difference  in  the  salt  content  on  diluting  the  latex. 

The  foregoing  results  support  the  theory  of  Biffen- 
Weber  and  others  that  the  protein  constituents  play  a 
most  important  part  in  coagulation  and  determine  to 
a  considerable  degree  the  physical  properties  of  the 
resulting  rubber  coagulum. 

According  to  the  analysis  of  Seeligmann,  Hevea  latex 
from  Brazil  contains  55  per  cent,  of  water  and  9  per  cent. 
of  mineral  salts,  chiefly  sodium  and  calcium,  in  combination 
with  complex  organic  acids.  It  follows  therefore  that  in 
the  Amazonian  smoking  method,  coagulation  of  the  latex 
takes  place  at  a  concentration  of  salt  higher  than  18  per 
cent.  It  seems  very  probable  that  the  high  concentration 
of  salt  and  protein  in  this  process  is  a  factor  determining 
the  superior  qualities  of  Brazilian  rubber,  and  that  the 
dilution  of  latex  on  Eastern  plantations  by  the  direct 
addition  of  water  and  acid  solution  is  largely  responsible 
for  the  inferiority  of  plantation  rubber.  If  this  be  the 
case,  then  those  substances  (the  protein  and  ash),  hitherto 
regarded  as  undesirable  impurities  in  the  rubber,  are  ju?t 
the  factors  upon  which  the  quality  of  the  product  depends. 

This  theory  would  account  for  the  variability  which 
exists  among  plantation  rubbers  even  from  the  same  estate 
Tapping   experiments   in   several   countries   have   shown 
that   the  yield  and  composition  of  the  latex  vary  con- 
siderably with  respect  to  the  percentages  of   caoutchouc, 
protein  and  ash,  according  to  the  length  of  tapping.  ag< 
of  trees  and  rainfall.     This  variation  in  composition,  in 
addition  to  that  directly  due  to  artificial  dilution  of  tin 
latex  in  the  factory,  will  result  in  considerable  variatioi 
in  the  quality  of  the  rubber  produced  from  day  to  day 
The    standardisation    of     plantation     rubber     therefor 
involves  testing  the  daily  output  of  the  factories,  since,  i 
the  method  of  preparation  were  standardised,  the  natura 
variation  in  the  composition  of  latex  itself  would  cai^ 
daily  variation  in  the  quantity  of  rubber  produced.     1! 
then,  dilution  of  the  latex  lowers  the  quality  of  the  rubbei 
it   should   be   possible   to   improve   it    by   increasing  tli 
concentration  of  salts  or  protein  in  the  latex.     The  writ' 
has  prepared  samples   of  rubber   by  coagulation  in  tl 
presence   of   varying   concentrations   of  salt,   but   be"" 
expressing  an  opinion  on  the  value  of  this  method,  mam 
facturers'  tests  of  these  samples  are  being  obtained.     . 
such    tests,    however,    require   a   considerable   time,   " 
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results  BO  fur  obtained  were  considered  ~nilui.ni  Ij     D 
Uto  t"  warrant   publication  by  themselves,      [%e  renlti 
..(  these  vulcanising  tests  will   !»■  published  U  soon  03 

il.le. 

Bpenoe,  as  a  result  of  microscopic  examination  of  Para 
robber,  attributes  the  superior  qualities  "l  Fine  Bard  Para 
»  i  the  presenoe  of  tough  protein  fibres.  Be  does  nol 
iunt  for  the  differences  in  the  degree  of  toughness  of 
the  fibres  of  different  rubbers,  dot  does  he  attempt  to 
oorrelate  the  existence  of  such  fibrous  material  running 
through  the  caoutchouc  with  the  physical  properties  of 
rubber.  The  writer  has  not  been  able  to  detect  the 
presenoe  of  fibres  in  raw  rubber.  Observation  of  the 
process  of  coagulation  under  the  microscope  showed  that 
the  caoutchouc  globules  are  embedded  in  the  protein 
rather  than  via  versa,  and  that  on  pressing  the  ooagulum 
beneath  the  coverelip  coalescence  of  the  caoutchouc  and 
protein  takes  place  with  formation  of  what  appears  to  be 
■  solid  solution  of  the  two  constituents. 

The  part  played  by  caoutchouc  globules  during  coagu- 
lation also  requires  consideration.  Since  they  exist  in  the 
latex  in  a  state,  of  Brownian  movement  which  is  consider- 
ably affected  by  ohanges  in  concentration  of  salt  and 
acid,  it  is  very  probable  that  their  physical  properties  in 
the  final  product  are  also  affected  by  these  changes. 
Bohidrowitz  has  shown  that  the  viscosities  of  rubber 
solutions  in  benzene  vary  according  to  the  quality  of  the 
rubber.  In  preparing  such  solutions,  the  clear  liquid  is 
decanted  off  from  the  insoluble  nitrogenous  constituent. 
It  follows  therefore  that  the  properties  of  the  protein  in 
the  rubber  have  no  influence  on  the  viscosity  determination 
and  that  the  condition  of  the  caoutchouc  itself  varies 
irding  to  the  method  of  preparation  of  the  sample. 
Further,  if  the  quality  of  a  sample  of  rubber  is  dependent 
on  the  properties  both  of  the  caoutchouc  and  of  the 
protein,  and  these  properties  may  vary  in  different 
directions  at  the  same  time,  it  is  possible  that  a  given 
sample  of  rubber  may  be  inferior  in  general  physical 
properties  to  another  sample  after  vulcanisation,  but 
superior  to  it  in  the  viscosity  test.  This  is  found  to  be  the 
case  in  actual  practice,  and  as  a  result  much  doubt  has 
been  thrown  on  the  value  of  viscosity  tests. 

The  problem  that  remains  to  be  solved,  "therefore,  is 
what  conditions  determine  the  physical  properties  of  the 
caoutchouc  in  rubber.  The  writer  leaves  lurt  her  discussion 
of  this  question  until  the  above-mentioned  vulcanisation 
tests  are  available. 

Before  concluding  I  wish  to  express  my  indebtedness  to 
Mr.  Sharpies,  A.R.C.Sc,  of  the  Mycologieal  Department, 
Fed.  Malay  States,  who  conducted  experiments  in  con- 
junction with  these  on  the  effect  of  varying  salt  con- 
centrations on  the  growth  of  organisms  causing  the 
spotting  of  plantation  rubber,  results  of  which  will  appear 
elsewhere :  also  to  Mr.  Lambourne.  F.R.H.S.,  Super- 
intendent of  Government  Plantations,  for  assistance  in 
many  other  ways. 

Summary. 

It  is  shown  that  the  physical  properties  of  the  coagula 

of  fines  latex  depond  on  the  concentration  of  acid   and 

salts  in  the  serum  at  the  time  of  coagulation,  and    it  is 

,   suggested   that  these  have  an  important  bearing  on  the 

difference  in  quality  between  rubber  produced  by  different 

I  hods,  notably  Fine  Hard  Para  and  plantation  rubber, 

stions  are  made  for  improving  the  plantation 
methods  of  coagulation  and  the  difficulties  of  standardisa- 
tion are  shown. 
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POWER  AND  HEAT  COSTS  IN  CHEMICAL  WORKS. 

BY  T.   ROLAND  WOLLASTON,  M.I.M.E. 

At  the  Annual  Dinner  of  the  Manchester  Section,  a 
speaker  expressed  the  view  that  the  future  of  British 
chemical  industries  was  assured  if  the  horse  power  could 
be  obtained  at  a  cost  of  30s.  per  annum.  This  suggested 
to  the  author  that  it  might  be  of  value  to  set  forth  the 
true  position  in  regard  to  power  costs  in  chemical  works. 

There  is  hardly  an  industry  in  the  country  in  which 
chemistry  is  not  associated  with  engineering  in  the  pro- 
duction of  saleable  commodities,  therefore  one  Jiust 
perforce  deal  with  the  above  subject  on  broad  and  general 
lines.  In  chemical  works  economy  "  power  "  and  "  heat  " 
costs  seem  to  be  inseparable,  but  to  vary  in  relation  to 
one  another  in  a  marked  degree.  For  example,  in  two 
different  works,  of  each  100  tons  of  coal  consumed,  one 
will  require  20  tons  for  motive  power  and  80  tons  for 
heating,  whilst  the  other  will  have  these  conditions 
reversed.  The  substitution  of  more  economical  engines 
for  power  purposes  in  the  two  works  will  have  very 
different  significance.  This  may  perhaps  be  best  illus- 
trated by  a  recent  case  in  my  own  experience.  A  firm 
consulted  me  upon  a  proposal  to  pull  out  several  small 
and  wasteful  steam  engines  and  to  substitute  two  gas 
engines  with  suction  gas  plants.  They  had  good  boiler 
plant,  but  in  bad  condition  and  inefficiently  worked. 
Though  the  engines  were  wasteful,  the  bulk  of  the  steam 
generated  seemed  to  be  utilised  for  heating  and  boding, 
and  the  boiler  efficiency  seemed  to  be  low. 

Simple  tests  confirmed  these  suspicions.  The  boiler 
efficiency  was  only  about  50  per  cent,  and  only  20  per  cent, 
of  the  steam  generated  went  for  motive  power.  I 
the  basis  of  burning  100  tons  of  coal,  20  tons  of  this 
would  go  for  power.  The  installation  of  the  gas  plant 
would  reduce  this  amount  say  to  5  tons,  or  the  w! 
consumption  to  85  tons.  The  alternative  suggested  was 
to  spend  half  the  money  the  gas  plants  would  have  cost 
on  boiler  house  impra  -  .  as  to  bring  its  efficiency 

up  to  70  per  cent,  Thus  without  any  alteration  within  the 
works  the  100  tons  of  coal  would  be  reduced  to  about 
7?  tons.  The  first  proposal,  taking  capital  charges  into 
account,  showed  15  per  cent,  on  its  outlay  involved,  the 
second  50  per  cent,  on  its  outlay,  obviously  the  better 
proposition  from  every  point  of  view. 

The  chemist  is  by  hi<  training  eminently  qualified  to 
analyse  such  cases.'  He  generally  knows  more  of  the 
theory  of  combustion  and  evaporation  than  the  engineer, 
but  often  fails  apparently  to  turn  his  knowledge  to  prac- 
tical account.  He  may  for  example  install  an  automatic 
carbon  dioxide  recorder,  spend  much  time  in  keeping  it  in 
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order,  and  treasure  the  records  like  bank  notes,  and  all 
the  tints  be  letting  his  well-burnt  gases  go  to  the  chimney 
at  700°  temperature  while  he  feeds  his  boilers  with  cold 
water. 

I  have  seen  some  of  the  very  best  engineering  in  chemical 
work*,  and  some  of  the  very  worst.     To  particularise  : — 

Boilers,  with  brickwork  settings  tumbling  to  pieces, 
once  perhaps  well  covered  but  with  the  covering  flaking 
off.  grate  surface  too  large  or  too  small  for  normal  output, 
and  induced  or  forced  draught  apparatus  absorbing  an 
unknown  but  abnormal  amount  of  the  steam  generated. 

Steam  and  hot-water  pipes,  in  long  and  straggling  ranges 
improperly  proportioned,  and  with  lagging,  if  any,  in 
condition  worse  than  useless. 

SmaB  strain  engines  and  steam  pumps. — In  the  late  Sir 
Frederick  Bramwell's  Presidential  Address  to  the  Institu- 
tion of  Civil  Engineers  (Vol.  80  trans.),  Jan.,  1885,  will 
be  found  the  following  passage : — "  You  would  be 
astonished  to  hear  that,  in  an  investigation  instituted 
last  year  by  the  Corporation  of  Birmingham,  when  con- 
sidering whether  they  should  approve  of  a  proposal  to 
lay  down  power  distributing  mains  throughout  their 
Streets,  it  was  found,  on  indicating  some  six  non-con- 
densing Steam  Engines  taken  indiscriminately  from 
among  users  of  power  and  ranging  from  5  N.H.P.  up  to 
30  X.H.P.,  that  the  consumption  in  one  instance  was  so 
high  as  27-5  lbs.,  while  it  never  fell  below  9  6  lbs.  and 
the  average  of  the  whole  was  as  much  as  18-1  lbs."  (these 
figures   represent    coal   per   indicated    horsepower). 

One  sees  such  engines  today  in  chemical,  bleach,  and 
steel  works  ;  10  lb.  of  coal  per  1  H.P.  means  £18  per  horse 
power  per  year  for  fuel  alone  when  coal  is  12s.  per  ton. 
The  generation  of  steam  in  nearly  every  chemical  works 
represents  a  substantial  portion  of  the  works  costs. 
Manufacturers  will  haggle  with  the  coal  mei  chant  over 
3d.  per  ton  when  making  contracts  but,  having  burnt  the 
coal,  can  often  only  account  for  a  small  fraction  of  its 
potential  heat. 

The  following  is  a  simple  method  of  carrying  out  con- 
tinuous tests,  already  adopted  by  many,  and  valuable 
out  of  all  proportion  to  their  cost.  They  involve  no  new 
principles  nor  ideas  but  are,  on  the  contrary,  the  ordinary 
boiler  efficiency  tests  in  simplified  form.  The  only  costly 
apparatus  required  is  some  form  of  water  meter,  which 
should  be  considered  an  essential  part  of  every  steam 
plant  equipment.  Procedure  is  fully  indicated  by  the 
test  sheet  shown,  which  can  be  conveniently  duplicated 
in  book  form. 


constant  as  to  be  permanently  adopted.  For  example^ 
steam  at  100  lb.  pressure  from  feed  at  60  requires  1157 
B.T.U.  per  lb.  Thus  if  in  one  week  20  tons  of  coal  be 
burned  under  the  boilers,  the  coal  having  12.000  B.T.U. 
value  per  lb.,  and  if  30,000  gallons  of  water  be  evaporated 
the  efficiency  will  be  : — 


300,000x1157x100 
20x2240x12,000 


64-5  per  cent. 


This  is  not  very  good.  First-class  boiler  plants  have 
shown  on  test  upwards  of  80  per  cent,  efficiency,  but 
one  cannot  expect  to  maintain  this,  and  an  average  of 
70  per  cent,  would  be  considered  satisfactory. 

Only  columns  2,  3,  7  and  11  of  the  test  sheet  are  utilised 
in  this  efficiency  calculation,  and  so  long  as  it  leads  to  a 
reasonably  good  figure  the  other  columns  may  be  ignored. 
If  and  when  a  falling-off  occurs  it  is  obvious  that  the 
remaining  columns  offer  excellent  circumstantial  evidence 
to  locate  the  cause,  for  example  careless  stoking,  dirtv 
boilers  or  flues,  faulty  brickwork  settings  or  the  like. 

Let  me  add  two  notes  here.  Be  sure  you  are  justified 
in  crediting  the  boilers  with  dry  steam  and  not  mist. 
Scum,  grease,  or  high  alkalinity  of  the  boiler  water  or 
hard  firing  with  spasmodic  steam  withdrawals  may  lead 
to  priming  and  to  crediting  the  fuel  with  latent  heat  not 
actually  transmitted.  Also,  so  far  as  is  possible,  ascertain 
the  amount  of  steam  used  in  any  forced  draught  arrange- 
ment that  may  be  used.  Some  of  these  auxiliaries  swallow 
a  substantial  amount  of  steam  which  is  hard  to  gauge. 

The  points  which  constitute  good  practice  in  conducting 
steam  from  boilers  to  point  of  utilisation  are  well  under- 
stood but  too  often  ignored.  Briefly  they  are  :  (1)  Let 
the  pipes  take  the  shortest  and  most  direct  course  possible. 
(2)  Keep  down  the  sizes  so  as  to  avoid  condensing  surface 
so  far  as  is  consistent  with  low  friction  and  maintenance 
of  pressure.  (3)  Lag  the  pipes  well  with  good  non-con- 
ducting composition  and  maintain  the  lagging  in  good, 
dry,  and  proofed  condition.  The  watchful  manager  will 
have  his  hot  pipes  examined  and  the  lagging  repaired,  and 
tarred  or  painted  at  frequent  intervals.  (4)  Fit  draining 
arrangements  to  steam  pipes  wherever  water  can  accu- 
mulate. 

I  lean  strongly  to  the  belief  that  the  ordinary  boiler 
furnace  does  not  provide  a  satisfactory  means  of  burning 
coal  to  advantage  and  I  am  hoping  for  a  general  expression 
of  opinion  from  those  present  upon  the  subject.  The  same 
chemical   reactions   are  supposed  to   take   place  whether 


Test  made  at . . 
Type  of  Boiler. 


BOILER    TEST    SHEET. 

Date 

Boiler  No Maker's  Xame . 


Test  made  by. 


Size  of  Boiler. 


Gauge 

Press. 

Temperature  of 

Chini- 

Coal  delivered. 

British 

Thermal 
Units. 

Moisture 

Loss  per 

10  lb.of 

Coal. 

Ash. 

ITncon- 

sunied 

Goal  in 

Ash. 

Water 

Meter 

Reading. 

Time,  in  lb.  | 
7ier 
Bq.  in. 

Feed 
Water. 

Chim- 
ney. 

ney 
Draught. 
Inches.   Tons.    Cwt. 

Qr. 

Cwt. 

Qr. 

Lb. 

%CO, 
in  Gases. 

Remarks 

1      ,      2 

3 

4 

5 

I« 

7 

8 

9 

10 

11 

12 

13 

Columns  1,  2,  3,  4,  5,  11,  may  be  filled  in  three  times 
a  day,  to  obtain  fair  averages,  and  are  not  beyond  the 
abilities  of  a  youth.  Chimney  temperatures  and  draught 
are  advantageously  read  from  thermometer  and  manometer 
attached  permanently  at  the  chimney  base.  Coal  weights 
may  be  conveniently  obtained  from  the  check  office.  Ash 
should  be  weighed  by  the  fireman  and  the  moisture  in 
coal  tested  at  intervals  by  placing  10  lb.  on  a  sack  in  a 
warm  place  over  the  boiler  and  re-weighing  after  four  or 
six  hours.  Flue  gases  may  be  tested  for  carbon  dioxide 
in  the  works  laboratory,  say,  twice  a  week  from  a  con- 
tinuously working  aspirator  extemporised  from  old 
bottles  or  carboys.  B.T.U  in  coal  may  be  obtained  by 
occasional  laboratory  tests. 

The  important  figure  required  is  boiler  efficiency. 
Assuming  a  normal  and  reasonably  constant  boiler 
pressure  the  B.T.U.   per  lb.   of  steam  will  be  so  nearly 


coal  is  burnt  in  a  bed  9  inches  deep  on  a  boiler  grate  or  6  feet 
deep  in  a  gas  producer.  The  volatile  constituents  are  dis- 
tilled off  by  the  heat  and  are  consumed  mixed  with  secondary 
air  admitted  above  the  grate.  The  incandescent  and 
coked  fuel  is  penetrated  by  the  air  from  below  the  grate, 
the  oxygen  of  which  is  converted  first  to  carbon  dioxide 
then  in  a  higher  zone  to  monoxide,  and  this  is  or  should 
be  burned  also  with  secondary  air.  With  the  gas  pro- 
ducer the  gas  is  generated  and  burnt  under  conditions 
closely  approximating  theoretical  accuracy.  In  the 
boiler  furnace  even  in  the  best  practice  a  very  large  amount 
of  excess  air  is  used  which  vitiates  the  results,  while  the 
maintenance  of  the  correct  conditions  for  combustion  in  a 
thin  bed  over  an  area  of  say  20  square  feet  is  a  matte 
of  impossibility  even  with  the  most  perfect  mechanical 
stoking  devices.  In  the  boiler  furnace,  however,  1 
radiant  heat  of  combustion  is  usefully  employed  whue 
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iii  tho  produoer  it  is  generally  <  1 1  — 1 1  [>;i t ■  -> l.  Numerous 
attempts  have  been  made  to  adapt  the  principle  ol  the 
i;;is  produoer  to  boiler  firing,  with  greater  or  leas  auooeas. 

Mr.  K.  c  Mills,  of  this  city,  is  just  now  experimenting, 
with  1  believe  oonsiderable  success,  with  a  produoer  type 
of  furnace  attachable  t"  boilers  oi  the  l*nnashire  and 
other  types,  in  winch  the  air  [or  combustion  is  highly 
pre  heated  through  the  agenoy  of  the  radiant-heal  ol 
oombuation. 

Hitherto  th.-  Bring  of  hollers  h\  producer  gas  ha-s  only 
proved  t"  i>e  .i  paying  proposition  when  by  products 
eould  he  extract rd  from  the  pis  previous  to  its  combustion, 
and  even  then  only  on  u  largo  scale.  The  all-round 
efficiency  of  the  apparatus  is  necessarily  low,  while  the 
ordinary  recoverj  producer  requires  a  large  amount  of 
■team  to  be  associated  with  the  air  blast,  and  tins  is  only 
generated  at  oonsiderable  expense.  Professor  Bone 
has,  however,  demonstrated  that  very  high  gas  efficiencies 
obtained  from  boilers  specially  designed  for  lms  firing. 
His  tirni  will  guarantee  90  per  cent,  and  his  system  is 
probablv  not  the  only  one  by  which  such  efficiencies  will  be 
ned.  In  the  near  future  we  shall  probably  have  recovery 
gas  producers  capahle  of  generating  all  the  steam  they 
need  for  Klast  from  the  heat  in  their  outgoing  gas.  Then 
the  use  of  the  recovery  gas  produoer  in  conjunction  with 
Special  boilers  will  enable  the  plant  as  a  whole  to  work 
at  approximately  the  same  efficiency  as  the  norma!  hand 
tired  boiler,  and  the  resultant  by-products,  sulphate  of 
ammonia  and  tar,  will  be  a  handsome  set-off  against  fuel 
costs,  or  may  in  certain  cases  even  exceed  them  and  show 
a  profit.  The  recovery  of  by-products  from  fuel  used 
will  become  common  practice  in  chemical  works  of  any 
Several  large  chemical  works  in  Lancashire  and  the 
Midlands  already  work  on  these  lines,  and  the  few  figures 
in  my  possession  indicating  some  actual  results  are  con- 
fidential. 

In  modern  producer  recovery  plant  about  70  lb.  of 
ammonium  sulphate  is  obtained  per  ton  of  coal  gasified 
for  each  1  per  cent,  nitrogen  in  the  coal,  and  about  the 
same  weight  of  tar,  and  as  Lancashire  slacks  average 
about  1-3  per  cent,  nitrogen,  the  gross  return  will  be 
between  Us.  and  lis.  per  ton  of  coal.  The  few  examples 
given  at  the  end  of  this  paper  will  roughly  indicate  how 
this  works  out  in  practice. 

Producer  gas  provides  a  much  more  satisfactory  means 
of  transmitting  heat  through  a  straggling  works  than 
steam.  The  mains  are  probably  less  costly  and  there  are 
no  losses  corresponding  with  steam  condensation,  while 
for  furnace  work,  high  temperature  drying,  and  evaporat- 
ing, it  offers  great  convenience  and  an  all  round  economy, 
which  may  be  set  down,  from  general  experience,  as 
equal  to  30  per  cent,  over  the  direct  burning  of  coal  under 
such  apparatus.  Where  steam  is  essential  for  process 
work  it  miiilit  often  be  better  to  generate  it  by  gas  firing 
at  the  point  of  utilisation.  In  works  spread  over  a  large 
area  also  gas  can  be  advantageously  carried  to  isolated 
gas  engines,  which,  unlike  small  steam  engines,  do  not 
tall  off  in  efficiency  in  the  small  sizes. 

As  to  motive  power  and  its  transmission,  small  non- 
condensing    engines    should    be    avoided.     Power    trans- 
mission  by   shafting,   ropes,   belts   and   the   like   is   often 
inconvenient    in   chemical   works   of   a   scattered   nature. 
Electrical  transmission  is  generally  to  be  recommended  ; 
see  are  small  and  conveniences  very  great.     When 
cheap   public   supply   is   available   it   can    be   turned   on 
just  when  and  as  required  and  is  paid  for  as  used,  saving 
;ilso  in  space  and  capital  account.     But  as  a  rule  it  will 
pay  in  a  large  works  to  put  down  a  private  central  plant 
for  generating  the  works  current,  either  by  steam,  gas, 
.dnes. 
For  purposes  of  comparison  the  following  is  an  approxi- 
mate table  showing  the  performance  and  cost  of  modern 
prime  movers  : — 

(a)  The  most  economical  form  of  modern  steam  engine 
(for  example  the  "  (Jniflow  ")  in  conjunction  with  modern 
boiler  plant. 

(b)  A  steam  turbine  of  highest  class  with  modern  boiler 
plant. 

(c)  Gas  engine  with  "  bituminous  "  gas  plant. 

(d)  Diesel  oil  engine. 


i  j  pa 

i.  i  i 
per  li  II  l'. 

hear. 

1  ii. 
pel    li  II  IV 

hour 

i  apltal  oost 
pel  B.H.P. 

(a)  Steam  engine            1 

jb)  Steam  turl 

(ei  Qaa  engine. .              15.000 
(.1)  Diesel  engine              8,000 

penny. 
■102 

•112 
48 

•Is 

£7 
£6° 

Is 

In  the  above  70  per  cent,  efficiency  is  assui I  for  boiler 

and  nas  planl 

Coal  of  12,000  B.T.U.  value  at   I.'-.  |«t  ton. 

Diesel  oil  of  Is.immi  B.T.U.  value  at  70a.  per  ton. 

I  cannot  attempt  in  this  paper  to  give  data  for  full 
analysis  of  the  comparative  merits  of  different  power 
schemes,  but,  primarily  to  outline  how  these  comparisons 
may  be  made,  and  secondly  to  illustrate  shortly  how  we 
stand  to-day  I  close  with  a  few  examples.  In  each  case 
a  works  is  assumed  requirim;  l'.ikio  brake  horse-power, 
working  full  load  day  and  night — Bay,  7000  hours  per 
annum.      I  also  assume   the   following: — 

Electricity   obtainable   at    Jd.    per   unit. 

Coal  with  1-3  per  cent,  nitrogen  and  12,000  B.T.U. 
value  at  12s.  per  ton. 

Diesel  oil  of  18.000   B.T.l".   value  at  70s.   per  ton. 

Ammonium  sulphate  worth  £12  10s.  per  ton. 

Tar  worth  £1  per  ton. 

Air  dried  peat  40  per  cent,  moisture,  9000  B.T.U. 
value  2-3  per  cent,  nitrogen  (on  sample  from  West  of 
England  recently  tested). 

Example  1. — 2000  H.P.  of  purchased  electricity  at 
three-farthings  per  unit. 

Cost  per  H.P.  hour  -56  penny 

Cost  per  H.P.  year   £115  6s.  4<l. 

Cost  per  unit -75  penny 

Example  2. — A  Steam  Turbine  Plant  of  high  economy 
with  condensing  plant  and  modern  Lancashire  or  water 
tube  boiler  plant. 

Capital  Costs. 

2000  H.P.  of  Steam  Turbine.-  at   £4 £8000 

2000  H.P.  of  Steam  liuilers  at  35s 

Buildings,  foundations  and  chimney 2300 

£13,800 
Running  CosU. 

10,720  tons  of  coal  at  12s £6132 

Oil  and  stores,  say 643 

Labour,   14  men  at   £70    

Maintenance  at  2  per  cent 276 

Interest  and   Depreciation  at  10  per  cent 1380 

Total  running  cost  per  annum  £''71 1 

Cost  per  H.P.  hour  -166  penny 

Cost  per  H.P.  year   £  '   ' 

Equivalent  cost  per  unit  at  switchboard     -ZW  penny 

Example  3.— Steam  Turbine  as  in  Example  2.     Ordinary- 
Lancashire  boilers  fired  by  Recovery  Producer  Gas  with 
normal  allowance  for  Producer  Steam. 
Capital  Costs. 

55ton  Recovery  Plant  at  £250    £16-:£5 

Boiler  plant  in  proportion       -•■•■■ i"J*{ 

■'000  H.P.  of  steam  Turbines  at  it     euuu 

Buildings,  foundations  and  chimney 4687 

£35,937 
Running  CosU. 

Dr    To  20,000  tons  of  coal  at  12s £I",,(X[ 

800  tons  of  acid  at  30s ijuu 

,,    Oil  and  stores    «~" 

,,    Bags  and  parking  sulphate j2«u 

,;   Labour  ol  27  men  at  £70    

,,    Maintenance  at  2  per  cent     --•■•■■  ■■■■■■  ^ 
Interest  and  depreciation  at  10  per  cent. 

£20  480 

Cr.  By  800  ton.-  of  sulphate  at  £12  10s.  Od.  £10,000 

,,    800  tons  of  tar  at   £1     wu      jq  gQQ 

Net  running  cost  per  annum      £9680 

Cost   per  H.P.  hour  "}?\l?n£? 

Cost  per  H  P    year  *■*  lt>s-  ya- 

Equivalent  cost  per  unit  at  switchboard     ....     -2-16  penny 
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Example  4. — Plant  as  in  Example  3,  except  that  high 
duty  gas  fired  boilers  would  be  installed  and  producers 
designed  to  generate  their  own  steam  assuming  thtse  to  be 
practicable. 

Capital  Costs. 

2000  H.P.  of  Steam  Turbines  at  £4  £S000 

Boaecourt  or  like  boilers,  say 4000 

40  tons  Special  Gas  Recovery  Plant,  say 10,800 

Four  datious,  buildings  and  chimney    3420 

£26,220 

Running  Costs. 

Dr.  To  12,000  tons  of  coal  at  12s £7200 

480  tons  of  acid  at  30s 720 

. .  Oil  and  stores    750 

, ,  Rags  and  Packing  sulphate   160 

. .  Labour,  22  men  at  £70 1540 

. .  Maintenance  at  2  per  cent 524 

,,  Interest  and  Depreciation  at  10  per  cent.  2622 

£13,516 

Cr.   By  480  tons  of  sulphate  at  £12  10s.  Od.  £6,000 

,,    480  tons  of  tar  at  20s 480 

6480 

Net  running  cost  per  annum    £7036 

Cost  per  H.P.  hour -120  penny 

Cost  per  H.P.  year   £3  10s.  2d. 

Equivalent  cost  per  unit  switchboard -179  penny 

Example  5. — 2000  H.P.  of  Recovery  Gas  Plant  with 
Gas  Engines  of  2000  B.H.P. 

Capital  Costs. 

2000  H.P.  of  Gas  Engines  at  £6 £12.000 

27  ton  gas  recovery  plant  at  £300   8100 

Foundations  and  buildings 3000 

£23.100 

Running  Costs. 

Dr.  To  8600  tons  of  coal  at  12s £5160 

„  348  tons  of  acid  at  30s 522 

,,  Oil  and  stores 516 

,.  Bags  and  packing  sulphate    116 

„  Labour,  20  men  at  £70 1400 

,,  Maintenance  at  2  per  cent 462 

,,  Interest  and  Depreciation  10  per  cent.    . .  2310 

£10,486 
Cr.   By  34S  tons  of  sulphate  at  £12  10s.  Od.    £4350 
,,    348  tons  of  tar  at  20s.  348 

4698 

Net  running  cost  per  annum    £5788 

Cost  per  H.P.  hour -099  penny 

Cost  per  H.P.  year   £2  17s.  lid. 

Equivalent  cost  per  unit  at  switchboard   -148  penny 

Example  6.— 2000  H.P.  of  Diesel  Oil  Engines. 

Capital  Costs. 

2000  H.P.  of  Diesel  Engines  and  Auxiliaries..    £16,000 
Buildings  and  Foundations    2400 

£18,400 

Running  Costs. 

To  3125  tons  of  fuel  oil  at  70s £10,937 

, ,    Oil  and  stores,  say     600 

..    Labour,  12  men  at  £70 840 

..    Maintenance  at  2  per  cent 400 

.,    Interest  and  depreciation  at  10  per  cent.  1840 

£14,617 

Cost  per  B.H.P.  hour  -251  penny- 
Cost,  per  B.H.P.  year   £7  6*  2d. 

Equivalent  cost  per  unit  at  switchboard  . . .     -374  penny^ 

Example  7. — Peat  Gas  Recovery  Plant,  Mond  System 
with  2000  H.P.  of  Gas  Engines. 

Capital  Costs. 

2000  H.P.  Paat  Recovery  Plant    £24,000 

2000  H.P.  of  Gas  Engines  at  £6   12,000 

Foundations  and  buildings  and  auxiliaries    6000 

£42,000 


Running  Costs. 

Dr.  To  33.000  tons  of  peat  at  5s £8250 

,,  2140  tons  of  acid  at  33s 3530 

.,  Oil  ard  stores,  say 700 

. .  Bags  and  packing  sulphate    713 

,.  Labour,  27  men  at  £70     1890 

. .  Maintenance  at  2  per  cent 840 

, ,  Interest  and  Depreciation,  10  per  cent.    . .  4200 

£20,123 

Cr.   By  2140  tons  of  sulphate  at  £12  10s.  Ou.    £26.750 

,,    2140  tons  of  tar  at  20s 2140 

28.890 

Credit  Balance    £8767 

Cost  per  H.P.  hour  nil 

Cost  per  H.P.  year   nil 

Equivalent  cost  per  unit   nil 

With  a  clear  profit  of  21  per  cent,  on  capital  outlay. 

In  regard  to  these  examples,  ideal  conditions  are  assumed, 
namely  a  100  per  cent,  load  factor  with  no  allowances  for 
standby  or  breakdown.  If  working  on  day  load  only, 
or  with  variable  and  intermittent  load,  the  power  costs 
will  obviously  be  less  satisfactory  and  will,  incidentally, 
show  a  better  case  for  purchased  current. 

The  examples  are  worked  out  for  power  load  only. 
If  heating  processes  are  large  in  proportion  to  motive 
power  required  it  is  obviously  greatly  in  favour  of  any 
of  the  gas  recovery  schemes. 

The  capital  costs  given  are  in  some  cases  based  upon 
actual  costs  and  quotations,  but  in  other  cases  are  only 
roughly  approximated,  and  should  not  be  accepted  too 
literally. 

Much  difference  of  opinion  exists  as  to  allowance  to  be 
made  for  interest,  depreciation,  and  maintenance.  The 
rates  chosen  appear  to  meet  with  general  acceptance, 
though  personally  I  would  prefer  them  taken  at  a  more 
liberal  figure. 

The  main  object  has  been  to  provide  a  general  scheme 
for  comparative  analysis,  and  if  those  interested  will 
take  the  trouble  to  substitute  their  own  figures  for  my 
assumptions  where  necessary  they  will  find  these  examples 
useful  for  comparative  purposes. 

Discussion. 

Mr.  E.  G.  Hiller  said  that  broadly  speaking  most 
people  would  agree  with  the  estimates  given  by  the 
author.  The  question  of  power  production,  he  pre- 
sumed, was  not  one  of  the  most  important  things  chemists 
had  to  consider.  He  gathered  from  the  Census  of  Pro- 
duction figures  that  the  total  power  in  chemical  trades 
was  215,000  H.P.,  the  total  power  of  the  United  Kingdom 
being  about  ten  millions.  The  gross  output  of  the  works 
included  in  those  trades  was  £75,000,000.  and  215,000  H.P. 
at  £4  per  H.P.  per  year  for  fuel  represented  £860,000, 
that  was  about  IT  per  cent,  on  the  gross  output,  whilst 
in  other  trades  in  the  country  it  was  about  2  to  3  per  cent., 
so,  as  one  would  naturally  expect,  in  chemical  works  the 
power  required  was  on  a  lower  scale  than  it  was  in  textile 
works,  ironworks,  etc.  The  figures  given  as  to  the  pro- 
duction of  steam  from  a  steam  boiler,  viz.,  20  tons  evapor- 
ating 30,000  gallons  (6-7  lb.  of  water  per  lb.  of  coal) 
was  about  the  average  result. 

Mr.  .1.  H.  Lester  did  not  quite  understand  the  sug- 
gestion to  use  the  recovery  gas  producer  along  with  the 
burnt  gases  for  steam  production.  If  it  was  proposed 
to  utilise  heat  from  the  producer  which  generally  went  in 
radiant  heat  and  to  use  the  burnt  gases  in  addition  to 
that,  he  was  not  quite  sure  that  the  author  had  taken  into 
consideration  the  amount  of  water  which  had  been  already 
converted  into  steam  and  the  enormous  amount  of  loss 
thereby  occasioned.  A  very  large  amount  of  water  had 
to  be  evaporated  to  keep  the  producer  going ;  that  had  to  h 
condensed  again,  and  the  whole  of  it  was  lost  so  far  as  heat- 
was  concerned.  The  cost  of  oil  for  the  Diesel  engine  was 
put  at  70s.,  but  he  believed  that  it  was  considerably  more 
and  had  been  quoted  as  high  as  90s. 

Mr.  Mills  referred  to  the  difficulty  of  working  a  fire 
properly  by  either  hand  firing  or  mechanical  firing.  Having 
tested  many  fires  under  various  conditions  he  had  come 
to  the  conclusion  that,  as  in  many  metallurgical  industries, 
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tin'  best  111.  Ih. ill  whs  to  tin  ii  the  fuel  int'i  gas  mill  then 
burn  it.  Ii  liml  been  tried  before  without  success,  but 
with  11  furnace  really  a  gas  prodaoen  -pul  on  a  double- 
aoashirc  boiler,  30  by  B,  b  number  of  tests  hnd 
■hawed  ■  saving  ..i  from  Is.  to  24  iht  oent.  m  compared 
with  other  boilers,  or  the  some  boilers,  burning  the  seme 
fuel.  Tin'  difficulties,  both  chemical  and  meohanioaL 
h.i.l  been  considerable,  but  he  thought  they  had  been 
ome. 

l>r.  .1.  Gross  maxn  said  he  h.i.l  always  oontended  that 
ihi-  production  of  7ll>.  of  steam  to  lib.  of  coal  was  an 
excellent  rrsult  which  was  seldom  obtained  in  actual  work, 
though  fancy  results  might  be  produced  in  Bpecial  tests. 
Producer  gas,  if  it  could  be  made  cheaply  enough,  was  an 
ideal  fuel  f'.r  boilers.  The  recovery  of  byproducts  from 
coal  ami  similar  fuel  would  have  to  be  confined  to  very 
i  ks  for  some  time  at  any  rate  :  hu  did  not  think 
in  smaller  works  the  recovery  processes  had  shown  any 
advantage.  The  smaller  the  actual  quantity  of  by-pro- 
obtained,  the  greater  was  the  working  expense. 
He  oould  not  agree  with  the  author's  absolute  condemna- 
tion of  non-condensing  engines.  In  chemical  works  a 
deal  of  heat  was  required,  and  the  waste  steam 
from  non-condensing  engines  should  not  be  lost,  in  nearly 
every  works  there  were  a  great  many  drying  operations 
to  be  carried  out.  and  the  waste  steam  could  be  utilised 
for  that  purpose.  Where  it  was  possible  to  have  one 
central  engine  that  was  the  best  form  of  using  power, 
hut  in  many  chemical  works,  especially  old  ones,  it  was 
not  feasible.  Mr.  Wollaston  had  also  mentioned  the 
desirability  of  preventing  steam  losses  by  condensation 
by  Covering  t  he  pipes.  He  (Dr.  Grossmann)  had  frequently 
suggested  that  a  slight  superheating  of  the  steam,  where 
it  had  to  be  carried  for  some  distance,  would  be  very 
advantageous. 

.Mr.  R.  H.  Clayton  remarked  that  the  author  stated 
that  of  100  tons  of  coal  only  20  went  for  power,  winch 
showed  pretty  well  the  condition  chemical  works  were  in  ; 
that  although  the  small  pumps  and  engines  were  very 
inefficient,  yet,  as  the  main  volume  of  steam  was  used  for 
boiling  purposes,  the  loss  through  small  inefficient  pumps 
was  not  so  great  as  it  would  be  if  all  the  steam  were  taken 
for  power  purposes. 

It  was  rather  difficult  in  chemical  works  to  utilise  the 
knowledge  one  got  from  the  CO^  recorder.  If  the  men 
were  dealt  with  too  harshly  in  the  matter  of  C02  anah  see, 
it  would  be  found  that  though  a  few  pounds  of  coal  might 
be  saved,  it  was  lost  in  other  ways.  The  principal  trouble 
they  had  had  in  connection  with  the  CO.  recorder  was  in 
the  small  pipe  conducting  the  gases  to  the  instrument. 
The  ordinary  filter  supplied  with  it  was  so  large  that  it 
rapidly  condensed  moisture  and  clogged  the  apparatus. 
When  the  recorder  was  not  working  properly  it  was 
probably  due  to  some  condensation  water  in  the  tube 
which  caused  it  to  register  low.  The  question  of  the 
lagging  of  pi|ies  was  a  very  great  problem  in  connection 
with  chemical  works.  The  action  of  the  steam  upon 
them  was  so  very  great,  and  they  were  put  down  and  pulled 
up  so  often,  that  it  was  best  to  use  very  cheap  material 
rather  than  high  class,  and  that  perhaps  led  to  loss  of 
heat.  He  thought  the  price  of  oil  for  the  Diesel  engine 
was  excessive,  and  with  regard  to  dried  peat  9000  B.T.U., 
with  4  per  cent,  moisture,  seemed  very  high  to  him. 
There  was  bound  to  be  10  or  lo  per  cent,  of  water  in  peat 
although  it  was  dried.  Was  the  figure  of  5s.  the  price  on 
at  field  or  delivered  at  the  works  ? 

Mr.  J.   E.  Christopher  was  surprised  to  see  that  the 

'  per  B. HP.  for  steam  turbines  was  put  down  as 

being  greater  than  the  cost  for  steam  engines,  which  was 

scarcer*    his    ex  erienee.     He    also  enquired    as    to    the 

applicability  of  producer  gas  for  the  Diesel  engine. 

Mr.  F.  H.  Terleski  said  it  was  quite  common  to  find  the 
30,  recorder  an  hour  and  a  half  behind  the  chimney. 
\\  ith  regard  to  the  weighing  of  cinders,  the  combustible 
left  in  them  would  vary  from  5  to  20  per  cent,  with  different 
Sremen,  but  a  company  had  brought  out  a  patent  firebar 
»nd  guaranteed  that  the  combustible  matter  in  cinders 
would  not  exceed  2-5  per  cent.  In  his  opinion,  the  us«  of 
iraught  recorders  in  chemical  works  should  receive  more 
urention  than  it  had  done  in  the  past.  It  was  quite 
i  small  matter  to  place  one  practically  on  the  boiler  front, 


behind  the  breeohee, or  in  th.   side  Hues,  and  another  at  the 
chimney    base;    they    would    be   found    \.r\ 

C paring  tyjx  -  of  boilers,  he  observed  thai  the  liabcock 

boiler  certainlj   Bteamed  quickly,  but  there  was  no 

reserve  .  .f  st  i  a  in.      The  Lancashire  boiler  was  ywr  .  ...   '.  /,. . 
where  H  reserve  of   rtcam   had  d  In-  relied  upon.     <in. 
matter  which  he  should  like  to  see  taken  up  strongly  by 
ohemical  manufacturers  in  the  North  of  England — it  was. 
already  done  in  the  Si  nit  Ii.  where  coal  was  a  more  important 
item — -was  the  buying  of  coal  on  a  calorific  and  ash  basis. 
Colliery  owners  would  sometimes  send  coal  which  I 
between   17  and  18  per  cent,  in  ash,  which  meant  a 
mendous  difference  when   the  cleaning  out   of   fires  had 
to  be  taken  into  account.      Nothing  was  said  in  the  paper 
about  the  internal  condition  of  boilers,  which,  to  the  steam 
user,   was  a  most   important    point,   especially   when  the 
life  of  the  boiler  had  to  be  taken  into  consideration. 

Mr.  II.  J.  Kailey  said  it  was  a  matter  of  national 
importance  that  the  coal  resources  of  the  kingdom  should 
be  used  with  the  greatest  economy.  There  were  hundreds 
of  works  whero  chemists  were  employed  who  were  capable 
of  testing  coals,  and  if  they  took  up  the  problem  they 
would  make  their  position  more  favourable.  Where 
there  was  a  high  ash  in  coal  there  was  almost  invariably  a 
high  carbon  content  in  the  clinker.  He  had  seen  clinkers 
containing  26  per  cent,  of  combustible  matter  when  th  • 
ash  had  run  anything  from  18  to  20  per  cent.  High  ash 
meant  excessivo  clinker,  which  considerably  reduced  the 
efficiency  of  the  coal. 

Dr.  G.  J.  Fowler  was  surprised  at  the  figures  given  in  the 
table  dealing  with  the  results  from  using  peat.  He  asked 
to  what  extent  the  peat  was  dried  and  whether  it  under- 
went any  preliminary  process  before  being  distilled. 
In  a  discussion  on  the  subject  some  years  ago,  the  general 
conclusion  seemed  to  be  that  owing  to  the  chemical 
composition  of  the  peat  the  high  expectations  enter- 
tained of  it  were  doomed  to  disappointment.  Therefore 
he  should  like  to  know  whether  the  figures  were  for  peat 
in  the  ordinary  air-dried  state,  and  whether  they  were 
applicable  to  practically  any  description  of  peat.  If  such 
figures  were  obtainable  on  a  large  scale  there  were,  no 
doubt,  great  possibilities  in  chemical  development  in  that 
direction. 

Mr.  Patox  thought  the  figure  of  12s.  for  coal  was  very 
high.  Coal  had  been  available  for  chemical  industries 
at  somewhere  nearer  2s.,  and  there  were  thousands  of  tons 
lost  every  day  in  the  Lancashire  area  without  any  attempt 
being  made  to  get  value  out  of  it.  Taking  the  country 
through  the  national  loss  must  be  from  20  to  30  millions. 
He  thought  Societies  like  theirs  could  make  suggestions 
to  those  in  power  to  the  effect  that  taxes  could  be  materially 
reduced  by  the  application  of  scientific  methods  to  the 
country's  resources. 

Mr.  Bramhall,  dealing  with  the  question  of  loss  in 
transmission,  said  that  during  the  last  year  he  had  installed 
electric  power  in  one  case  where  they  were  transmitting 
steam  about  500  yards,  with  the  result  that  it  was  costing 
one-third  of  what  it  cost  before,  and  in  18  months  it  had 
paid  the  whole  cost  of  the  plant.  With  regard  to  the  use 
of  peat  he  noticed  that  by  burning  the  gas  with  the  peat, 
a  profit  of  about  21  per  cent,  was  made,  but  if  the  gas  was 
thrown  away  and  the  peat  was  burnt,  the  profit  would 
be  between  40  and  50  per  cent.— assuming  all  the  author's 
figures  were  correct — because  instead  of  allowing  a 
capital  expenditure  of  £47,000,  only  about  £28,000  would 
be  needed.  If  those  results  could  be  guaranteed  it  was 
a  very  tempting  proposition  and  money  could  easily  be 
found" to  put  down  works  for  the  purpose  of  simply  destroy- 
ing the  peat  and  making  the  sulphate  of  ammonia.  An 
enormous  amount  of  dirty  and  inferior  coal  was  wasted, 
and  if  it  could  be  applied  in  the  same  way  as  the  peat, 
the  results  would  be  very  beneficial. 

Would  it  be  very  costly  to  fix  a  gas-firing  apparatus 
on  an  ordinarv  Lancashire  boiler,  because  that  had  been 
the  one  thing  against  any  sort  of  by-product  treatment  ! 
If  the  gas  ■•  product,  a  large  part  of  the  profit 

was  blown  away,  but  if  it  could  be  used  economically  with 
the  ordinary  Lancashire  boUcr,  one  of  the  main  difficulties 
was  got  over.  ...  ...    , 

Mr.  Hoseasox  said  that  as  electrical  power  was  ukely 
to  take  the  place  of  other  motive  powers  he   would   like- 
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to  ask  the  author  the  average  cost  of  that  power  as  com- 
pared with  those  he  had  dealt  with  in  the  paper. 

As  regards  gas-fired  boilers,  he  had  made  a  test  on 
a  big  scale,  and  he  thought  the  chief  trouble  would  be  the 
difficulty  of  producing  a  gas  free  from  dust.  That  was  one 
of  the  great  drawbacks  in  gas  engines,  and  would  probably 
be  a  great  drawback  in  connection  with  the  gas-fired 
boiler. 

Mr.  E.  Ardern-  considered  that  coal  contracts  shou'd 
be  based  on  actual  composition.  Very  few  works  labora- 
tories had  the  necessary  instruments  to  determine  the 
calorific  value  of  coal,  and  he  asked  how  far  the  estimates 
of  the  thermal  value  as  determined  from  certain  equations 
based  on  the  ash  value  and  the  volatiles,  etc.,  were  in 
agreement,  or  how  far  they  varied,  from  estimates  deter- 
mined by  total  combustion  of  the  coal. 

Mr.  Terleski  replied  that  the  difficulty  could  easily  be 
overcome  by  following  the  example  of  the  wool  manu- 
facturers in  Bradford,  and  establishing  a  "Coal  Con- 
ditioning House  "  where  tests  could  be  made.  He  noticed, 
too,  that  Boiler  Insurance  Companies  were  willing  to 
carry  out  coal  analyses  for  their  clients. 

Mr.  J.  Baddiley  suggested  it  might  be  profitable  to 
burn  peat  for  ammonia  alone,  and  stated  that  on  one 
of  the  islands  off  the  coast  of  Sweden  a  large  works  had 
been  started  for  that  purpose. 

Mr.  Moffatt  asked  what  the  author  considered  was  the 
smallest  size  of  plant  on  which  it  would  pay  to  install 
a  recovery  process.  There  was  a  good  profit  from  the 
2,000  H.P.  plant  running  continuously,  but  would  it 
pay  to  install  it  with,  say,  100  H.P.  He  thought  jd.  a 
unit  with  100  per  cent,  load  factor  was  a  very  high  figure 
for  the  cost  of  electricity  ;  any  power  company  would 
quote  one-third  of  a  pennv  with  100  per  cent,  load  factor, 
and  2,000  H.P. 

Mr.  L.  E.  Ylies  asked  if  the  acid  used  for  the  recovery 
of  ammonia  would  be  the  ordinary  B.O.V.  of  commerce; 
if  it  was  so,  the  price  to-day  was  42s.  and  not  30s. 

Mr.  Julius  Hubxer  said  that  an  enormous  amount  of 
heat  was  wasted  continuously,  especially  in  the  smaller 
bleachworks,  dyeworks,  and  printworks,  and  in  no  part 
of  the  works  was  it  more  apparent  than  in  the  different 
drying  operations.  Whilst  drying  in  large  chemical 
works  was  effected  on  more  or  less  scientific  principles, 
in  the  types  of  works  mentioned  it  was  carried  on  without 
consideration  of  loss  of  heat. 

Air  Woli.aston",  replying  to  the  discussion,  said  that  one 
of  the  main  objects  of  the  paper  was  to  try  to  induce 
chemical  manufacturers  and  others  not  to  think  of 
efficiency  in  pounds  evaporated  per  lb.  of  coal,  hut  to 
think  of  it  on  the  basis  of  efficiency  in  B.T.U.'s.  Nowadays 
coal  was  bought  at  the  lowest  price  without  regard  to  the 
difference  in  value  of  coals.  It  was  most  misleading 
to  say  that  6  or  7  lb.  was  evaporated  per  lb.  of  coal.  That 
meant  nothing  unless  it  was  consideied  on  the  basis  of 
the  heat  purchased  in  the  coal,  and  the  heat  actually 
obtained  in  the  steam  got  from  that  coal.  Reference 
had  been  made  to  the  use  of  high  pressure  engines  and 
utilising  the  exhaust  from  those  engines  for  heating 
purposes.  He  believed  very  excellent  results  were  being 
obtained  by  that  method  in  bleachworks,  dyeworks. 
and  paper  works,  but  he  had  always  looked  with  some 
suspicion  upon  that  method,  for  this  reason,  that  a  certain 
amount  of  power  and  heat  were  wanted,  each  of  which 
varied  from  time  to  time,  and  it  was  rather  difficult  to 
regulate  the  one  to  the  other.  It  had  always  seemed  to 
him  preferable  to  generate  power  separately  as  economically 
as  possible,  and  to  generate  the  steam  independently 
in  separate  boilers  at  low  pressure.  He  offered  that  as  a 
suggestion  only,  for  he  had  not  studied  the  question 
closely. 

He  was  sorry  he  could  not  give  any  further  details  of  peat 
plants.  A  firm  with  which  he  had  been  associated  had 
three  installations.  At  one  in  Italy,  where  peat  was 
used,  electricity  was  generated  over  a  very  large  area 
and  he  believed  it  was  produced  for  nothing,  in  fact  he 
believed   there   was   a   credit   balance.     The   peat   which 


he  had  taken  as  the  basis  for  his  estimates  was  not  being 
utilised  at  present,  but  there  was  a  scheme  on  foot  for 
doing  so.  It  could  be  gasified  in  air-dried  condition 
with  a  moisture  content  up  to  50  per  cent.,  but  it  was 
preferred  to  get  it  about  40,  which,  he  understood,  was 
comparatively  easy. 

He  had  based  his  figures  for  the  comparative  economies 
of  steam  turbines  and  steam  engines  on  two  sets  of  quota- 
tions he  had  received,  one  for  a  turbine,  and  one  for  a 
uniflow  steam  engine,  and  they  showed  about  the  rates  of 
guaranteed  economy  he  had  given.  He  had  heard  it  stated 
that  with  a  turbine  designed  by  Mr.  Ferranti  they  were 
running  on  6  lb.  of  steam  per  H.P.  That  was  incon- 
ceivable to  him  :  he  had  never  heard  of  such  a  result 
previously.  On  the  other  hand  he  had  been  told  of 
steam  engines  with  very  high  3uperheat  getting  below 
9  lb.  of  steam. 

As  to  the  application  of  gas  to  Lancashire  and  water 
tube  boilers,  he  did  not  think  the  results  were  very  different, 
but  better  results  could  be  obtained  by  the  application  of 
producer  gas  to  water-tube  boilers  than  to  Lancashire 
boilers  becauses  a  very  large  amount  of  gas  could  be  burnt 
through  a  Lancashire  boiler,  but  there  was  not  heating 
surface  enough  to  take  it  up.  Broadly  speaking,  he 
did  not  think  it  was  a  good  proposition  to  burn  producer 
gas  in  either  of  those  types  of  boiler.  They  were  not  built 
for  that,  and  if  producer  gas  was  to  be  largely  used  in 
boilers  in  the  future  they  would  be  especially  built  to  take 
that  gas  and  utilise  it  to  the  best  advantage. 

As  to  the  smallest  size  plant  that  could  be  used  for  a 
recovery  process,  that  depended  on  many  points.  There 
was  no  reason  why  the  ordinary  yield  of  sulphate  of 
ammonia  should  not  be  obtained  from  100  H.P.  gas  plant, 
only  the  capital  cost  would  be  so  high  in  proportion 
to  the  output  that  it  would  take  away  the  profit.  Working 
say  10  hours  a  day,  it  had  been  proved  that  it  was  not 
worth  while  putting  down  a  recovery  plant  to  work  with 
gas  engines  under  2.000  H.P.,  but  if  they  could  get  up  to 
100  per  cent,  load  factor,  24  hours  a  day,  and  working 
continuously,  it  could  be  done  on  a  great  deal  less. 

He  could  not  follow  Mr.  Bramhall's  argument  as  to 
throwing  the  gas  away,  and  getting  a  higher  return. 
It  must  be  taken  into  account  that  2,000  H.P.  for  7,000 
hours  per  annum  was  being  produced  for  nothing,  with  a 
profit  of  21  per  cent.  The  Directors  of  the  Power  Ga« 
Corporation  along  with  other  people,  had  purchased 
a  property  in  Natal,  and  floated  a  company  to  gasify 
outcrop  coal.  Experts  had  asserted  that  the  coal  could 
be  fed  to  the  producer  at  Is.  8d.  a  ton.  It  contained 
about  2-2  per  cent,  of  nitrogen,  and  according  to  the 
estimates  there  would  be  a  handsome  profit.  The  gas 
was  burnt  to  waste  because  it  was  valueless  at  present, 
but  they  hoped  soon  it  would  be  possible  to  utilise  it 
profitably.  If  coal  or  peat  rich  in  nitrogen  could  bi 
obtained  at  a  low  price  there  was  no  doubt  it  was  highly 
lucrative  to  put  it  through  a  producer  and  recover  thf 
by-products.  In  the  case  he  had  mentioned,  it  was 
proposed  that  the  producer  should  be  put  down  right 
by  the  side  of  the  peat  field,  and  the  price  of  os.  a  tor 
was  the  price  for  delivery  at  the  producer. 


New  York  Section. 


Meeting  held  on  Friday,  January  23rd,  1914 


PRESENTATION    OF    THE    PERKIN    MEDAL    T 
MR.    JOHN    WESLEY    HYATT. 


In  the  condensed  report  of  the  proceedings  of  t) 
above  meeting  (see  this  Journal,  March  16th,  191 
pp.  22.3—229),  that  portion  of  Prof.  Chandler's  spe« 
which  dealt  with  the  priority  of  Mr.  Hyatt's  inrenti 
of  celluloid,  was  omitted. 
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Scottish  Section. 


I  held  at  Glasgow  on  Tuesday,  25ln  November,  1013. 


DR.  TlloMAs   nu\    is  THE  CHAIR. 


NOTES  u\    NAPHTHALENE   IN    COAL  GAS. 

l:\       i>\ll-      MACLBOD.      I.  I.i.       VMi    .Ms.      \.     RUSSELL 
HKNDKRSOX,    D.Sl  . 

The  data  contained  in  this  paper  wer Ileoted  by  the 

authors  during  la^t  aummei  (1913)  at  the  Gas  Works, 
nock. 

Stoppages  owing  to  tl  m  of  naphthalene  in  the 

v  pi|H's,  induced  the  Greenock  Corporation  to  intra- 
dooe  into  their  works  .1  Livcsej  washer  for  the  purpose  ol 
eliminating  naphthalene  from  the  gas.  The  washer  was 
I  between  the  purifiers  and  the  station  meter  so 
that  by  the  time  the  gas  reached  the  washer  it  was  freed 
from  its  principal  impurities  (if.  J.  of  Gaslighting,  1913, 
123.  682). 

Two  oils  wen  experimented  with  for  use  in  the  above 
washei  1  of  these  one  was  a  shale  oil  (750  naphtha)  and 
tin-  other  a  coal  tar  distillation  product,  Special  solvent 
for  naphthalene." 


It  is  to  be  pointed  out  1  hal  1  on  the 

oomplete   extraction   ol    tin-    naphthalene    from    the   na* 
which  is  of  course  unn  -    .ill  that  is  required  is  to 

lower  the  naphthalene  content  anfficientlj  to   prevent  it* 
deposition  in  tin-  mains  ami  seprioe  pi] 

freezing  experiments.  "Special  solvent  for  naphtha- 
lene," Winn  a  test  tube  filled  with  this  oil  was  immersed 
in  melting  ice  no  aaphthali  m  u  parab  d.  \\  hen  a  sample 
of  this  oil  saturated  with  naphthalene  was  treated  in  a 
similar  «.i\  naphthalene  began  to  eparate  in  a  few 
minutes  and  in  a  short  time  tin-  oonti  ate  if  the  teal  tube 
inc  solid. 

From  "750  naphtha"  saturated  with  naphthalene 
large  crystals  of  naphthalene  separated  after  several  hours' 
immersion  in  m  Iting  ice. 

Taking  iihration  it  appears  that  the 

"  Special  soli  ent  for  a  1  phi  ball  i  able  than 

the     "760    naphtha."     The     following     points     may     l» 
noted :— The  special  oil  is  not   so  volatile  and  dissol 
a  larger  quantity  of  naphthalene  than  the  naphtha,  and 
consequently   when  the  special  oil   is   used   the  work   ol 
renewing  the  oil  in  the  washer  is  not  requiri  i  11  ntly 

as  when  naphtha  is  used.  The  special  oil,  being  a  ilistii- 
lation  product  of  coal  tar.  has  little  or  no  effect  on  the 
quality  ami  nature  of  the  tar  when  run  into  the  tar  well, 
whereas  naphtha,  being  a  paraffin  product, 
nature  of  the  tar.  There  is  not  much  differenc:  in  the 
relative  costs  of  Washing  the  pas  per  1000  euli.  ft. 


750  Naphtha. 


Colour    

Sp.  p.    . 


Water  clear 
0-750 


1.1I  oil. 


Heddish 
1000 


100*— 170 

185 

Residue      




Naphthalene  dissolved  by  100  c.c.  of  oil 
sp.  gr.  of  saturated  oil  

amount   of  naphthalene   dissolved   by 




gallon    .. 
..     1500  gallons 


17  per  cent. 

66  percent 

12  per  cent. 

3  per  cent, 

2  i'i 

11   grains 
0-780 

11,573  888 


Od. 
I3,500d. 


23-5  per  cent.  (1) 

4-.",  per  cent. 
R8-5  percent.  (2) 

6-5  percent. 

2     percent. 

20  grains 

1-009 
21.043,434 


18d. 
»7,000d. 


uturated  with  naphthalene 

which  can  be  washed  by 
I. •.00    galls. 

nas  saturated  at  15'  (4) 

washing  gas  per  1000  c.  ft. 
when  gas  is  saturated  with 
■afMhatene  at  20°  C 

turated  at  15' C. 


70.145.H00  ■'.  ft.       127.536,000  c.  ft. 

106,153,000  c.  ft.       193,059,000  c.  ft. 
0-154  (5)  0-188  (6) 


0-102  (5) 


0-125  (I",) 


mens,  toluene. 
(2)  Phenols. 


(3)  Capacity  of  washer  at  works  is  1500  galls. 


141  According  to  Schlumberger  (this  J..  1813.    76) 
coal  gas  saturated  with  naphthalene   at  20    < 
and  15    1       <  ntains  10-5  grains  and  10-9  grains 
per  100  e.  ft.  respectively. 

(5)  After  allowing  for  oil  run  into    tar  well  and 
Bold  a,  t.ir  .ii  2-22d.  |*r  gall,  and  allowing  a 

lo-,  of  20  per  cent. 

(6)  Allowing  tor  a  loss  of  15  per  cent,  and  0'  Isold 
as  tar. 


Testa  during  July,   1913. 


Naphthalene,  grs.per  100  c 

ft. 

Temp 

at 

condensers. 

Make  of  gas 

Temp,  of 

\acuum  at 

per  ton 

atmosphere. 

inlet  01  washer. 

Lais  ratory. 

Inlet. 

Outlet. 

13-9 

4-3 

9,819 

122 

59 

12-5 

24-7 

.-.■1; 

10,923 

61 

59 

8-3 

11-14 

18-1 

:.-4 

11,102 

101 

63 

63 

10 

14—15 

.. 

n-'.i 

10,709 

93 

02 

63 

10 

-lii 

.4-7 

lo.. '.27 

103 

65 

9-6 

14-4 

6-1 

10,480 

123 

67 

12 

23—24 

- 

9-1 

10,555 

122 

69 

13 

-<    -25 

21-2 

5-5 

;.  805 

117 

05 

04 

10-1 

-Average 

19-; 

6-7 

109-7 

64-8 

10-7 

-NoTF 

—  20  galli    ?  ,  1  -|  1,  iai  ,  ii 

WtlE 

added  to  the  11 

nihtlialna  wa&hi  1 

15th, 

8th,  24th  and  2! 

(th. 

C 

30C 
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Tests  duritig  August,  1913. 


Naphthalene.  = 

rs.  per  100  c.f. 

Ten.p.  at  condensers. 

Make  of  gas 

per  ton  oi  roil. 

Temp,  of 
atmosphere. 

Date. 

exhauster. 

Inlet  ..f  washer. 

Laboratory. 

Inlet. 

Outlet. 

1—  4 

16-6 

4-9 

B,8S8 

12:; 

66 

65 

12-6 

13—15 

15-4 

6-6 

10.164 

1J.-I 

65 

62 

14 

15—18 

18-5 

;>■•> 

10.133 

123 

65 

64 

14 

18—19 

18-4 

10-4 

10.446 

109 

65 

63 

16 

19—20 

15-6 

7-3 

10,490 

liit 

65 

60 

17 

JO— 21 

14-1 

8-0 

10.420 

US 

fi6 

64 

16-5 

21—22 

— 

10-4 

10.096 

119 

63 

63 

16-5 

22—25 

11-2 

4-6 

10,48  : 

113 

63 

59 

15-7 

"5—26 

11-8 

4-5 

10,657 

10S 

61 

62 

10 

26—27 

— 

0-:; 

10,194 

123 

65 

64 

10-2 

152 

67 

10,352 

119 

64 

62 
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NOTE. — 30  gallons  of  oil  were  added  to  washer  on  1st  and  9th,  50  gallons  on  the  13th,  40  gallons  on  the  18th,  20  gallonsof  oil  and  some 

naphtha  on  the  morning  of  the  2'incl. 

Average  results  of  Tests. 


Naphthalene,  grs.  per  100  eft. 

Make  of  gas 
per  ton  of  coal. 

Temp,  at  condensers. 

Temp,  of 
atmosphere. 

Vacuum  at 

Date. 

Inlet  of  washer. 

Laboratory. 

Inlet. 

Outlet. 

exhauster. 

July  

19-7 
15-2 

6-7 

6-7 

10,498 
10,352 

109 
119 

64 

64 

62 
62 

10-7 

14-2 

Average 

17-4.'. 

6-7 

10,425 

114 

64 

62 

12-4 

The  method  the  authors  used  for  estimating  the  amount 
of  naphthalene  in  coal  gas  is  as  follows  : — The  gas  was 
passed  at  the  rate  of  about  0-7  cub.  ft.  per  hour  through 
a  saturated  solution  of  citric  acid  and  then  through  a  ten- 
bulbed  absorption  tube  containing  2-6  grams  of  re- 
crystallised  picric  acid  and  about  100  c.c.  of  water  and 
finally  through  an  experimental  meter.  The  experiments 
were  allowed  to  run  overnight.  The  naphthalene  picrate 
and  picric  acid  in  the  absorption  tube  were  washed  into 
a  250  c.c.  flask  and  heated  to  40°  C.  on  a  water  bath 
till  all  the  picric  acid  had  dissolved.  After  cooling  the 
naphthalene  picrate  was  filtered  off  and  the  amount  of 
unused  picric  acid  determined  by  titration  with  A"/10 
sodium  hydroxide  in  50  c.c.  See  Coleman  and  Smith 
(this  Journal,  1900,  19.  128),  Dickenson  Gair  (this  J..  1905, 
24.  1279).  Jorissen  and  Ruttcr  (this  J.,  1909,  28.  1179), 
and  Schlumberger  (this  J.,  1913,  32,  76). 

Amount  of  naphthalene  required  to  saturate  a  gas. 


Temperature. 

<;  rains 

per  100  cubic  feet. 

°C. 

I. 

It. 

0 

6-0 

2-0 

5 

9-8 

3-2 

10 

111 

6-7 

15 

19-0 

10-9 

20 

24-6 

16-5 

25 

30-9 

21-7 

1.   According  to  Allen  (this  J..  1900,  19,  209). 
II.  According  to  Schlumberger. 

H  the  figures  given  by  Schlumberger  arc  correct  then 
the  coal  gas  entering  the  naphthalene  washer  must  have 
been  supersaturated  witli  naphthalene  on  several  occasions  : 
if.  on  the  other  hand,  the  figures  obtained  by  Allen  are 
accurate  then  the  gas  entering  the  washer  lias  never 
been  saturated. 

On  no  occasion  has  the  gas  leaving  the  works  been 
saturated  with  naphthalene.  It  was  observed  that  on 
disconnecting  the  tube  from  the  inlet  of  the  naphthalene 
washer  to  the  absorption  apparatus  some  crystals  of 
naphthalene  had  formed.  It  appears  probable  that 
Allen's  figures  are  not  quite  accurate. 


The  greatest  amount  of  naphthalene  found  in  the  gas 
entering  the  washer  was  247  grains  per  100  cubit  feet, 
on  July  15 — 16,  and  the  lowest  amount,  1 1-2  grains  per 
100  cubic  feet,  on  August  22—25.  The  figures  obtained 
for  the  naphthalene  at  the  inlet  of  the  washer  during  July 
were  greater  than  those  for  August.  The  averages  for 
these  months  were  respectively  19-7  and  15-2  grains  per 
100  cubic  feet. 

The  amount  of  naphthalene  in  the  gas  depends  upon 
many  factors  and  it  is  almost  impossible  to  find  any 
relations  between  the  figures  given  in  the  tables.  The 
amount  of  naphthalene  depends  first  of  all  on  the  coal 
used  in  the  retorts.  Some  coals  especially  the  coking 
coals,  seem  to  yield  a  gas  rich  in  naphthalene.  As  naphtha 
lene  is  a  pyrogenetie  substance  the  amount  of  it  present 
in  the  gas  will  depend  upon  the  temperature  at  which  the 
coal  is  carbonized  and  also  upon  the  time  during  which 
the  gas  remains  in  contact  with  the  hot  coke  and  walls 
of  the  retorts.  The  amount  of  free  space  in  the  retort 
has  also  a  marked  influence  on  the  amount  of  naphthalene 
formed. 

The  rate  at  which  the  gas  is  cooled  in  the  condensers 
seems  to  effect  the  naphthalene  content  of  the  gas.  It  is 
to  be  noted  that  during  July  the  average  cooling  of  the 
gas  during  its  passage  through  the  condensers  was  44-9°  F. 
and  in  August  55°,  and  during  these  months  the  amounts 
of-  naphthalene  were  19-7  and  15-2  respectively.  On 
July  7 — 8  the  cooling  amounted  to  55°  and  the  amount  of 
naphthalene  fell  to  13-9  grains  per  100  cubic  feet.  From 
the  9th  to  22nd  July  the  cooling  at  the  condensers  was 
not  so  efficient  and  there  is  an  accompanying  rise  in  the 
amount   of  naphthalene. 

The  dependence  upon  the  rate  of  cooling  is  not  general 
as  is  seen  in  the  figures.      However,  the  figures  obtained 
seem  to  indicate  that   it   would  be  will  to  let  the  ga 
enter  the  condensers  as  hot  as  possible  and  cool  them  there 
as  effectively  as  possible. 

An  attempt  has  been  made  to  correlate  the  amount  of 
naphthalene  in  the  gas  with  the  vacuum  at  the  exhaugl 
By  keeping  the  exhaust  low  it  was  thought  that  perhaps 
less  naphthalene  would  evaporate  into  the  gas  ;  on  fl"' 
other  hand  a  strong  exhaust  would  draw  the  gases  liwaj 
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from  the  retort  more  rapidly  and  bo  1 « ■ —  * •  * i  the  time  diu 
which  the  cas  is  iii  contact  with  the  hoi  coki  and  the  walls 
of  the  retorts. 
One  of  the  coals  in  use  v*  a  red  to  be  the  cause 


of  some  of  the  naphthalcno  trouble. 

.1  out  in  the  i  'oal  t<   i  ing   plan! 

illowing  results. 
The  charge  of  coal  consisted  ol  -' 
time  oi  heating  was  one  hour. 


Experiments  were 
rith  this  coal  with 

< ia]  and  the 


■  (  retort    . . 
gas  i*t  ion,  . 
!  <-r  ton 


-in    i 
cwt. 


SCO    c. 


loin     i 
i .  feet 
cwt. 


In  none  < -f  the  above  cases  was  there  any  indication  "f 

naphthalene  on  passing  the  gas  through  a  Bolution  con 

ing  picric  acid  in  suspension.     In  these  experiments 

tin*  La-*  was  not   long  in  contact   v.  itli  the  hot  coke  and 

cooling   was   very  efficient.     Lime   was   ns.il   in   the 

purifying  box.     No  tar  was  present  in  tho  gas  on  arrival 

the  holder.     This  is  striking  evidence  of  the  elusive 

oharaatcr  of  naphthalene,  as  naphthalene  was  generally 

troublesomo  when  this  coal  was  in  use  in  the  works. 

The  figures  Liven  in  the  tables  indicate  that  there    is 

•  ■  relation  between  the  amount  of  naphthalene  in  the 

leaving  the  works  and  tho  daily  temperature  provided 

■  int  is  taken  of  the  efficiency  of  the  washer  fur  any 

particular  day. 

Oil  has  to  lie  added  t"  the  washer  every  few  days.     The 

!'s  of  the  experiments  show  that   the    day  after  the 

nil  has  been  added  to  the  washer  there  is  a  decrease  in 

the  amount  of  naphthalene  per  Km  cubic  feet.     Thus  on 

••Inly  14     16  the  amount  of  naphthalene  leaving  the  works 

110  grains  per  100  cubic  feet  ;  on  the  15th  oil  was 

added  to  the  washer  and  on  the  15th  -   Kith  the  amount  of 

naphthalene  fell  to  5-7.     Simihu  results  are  to  be  observed 

1'ily  24th  ami   25th. 

During  the  period  of  the  tests  in  August  the  amount  of 

d    through    tlie    washer    was     j:S.17_'.mm   cubic 

foot.     The  amount   of  oil  added  in  the  same  period  was 

ins.     The  average  weight  of  naphthalene  extracted 

by  the  oil  was  8-5  grains  per  100  cubic  feet.      This  gives 

*  total  quantity  of  naphthalene  extracted  of   1,969,620 

us.  or  11,686  grains  per  gallon  of  oil  used.   Experiments 


show,  d  that  tie  oil  was  .  ii  pa  Mo  of  dissolving  14,000  gi 
pel    gallon.     This  extraction   »oiks  ,,ut   :,t   ;,,, 
of  82-7  per  tent. 

It  v  .i    en  ml   to      ■  ■ '.  out  ej  periment  •  ffect  of 

back  pressure  or  varyii  ii  ii  003 

of   the   extraction,    but    this   could    not    l„-    under) 
although  it  is  hoped  to  carry  out  tests  at  a  future  dab 
The  naphthalene  content  of  thi  has,  as  1    oal  with  the 

advent  of  colder  weather,  fallen  to  a  very  low  I 
in  anv  case  tests  would  not  have  I .  i  n  exactly  comparable 

with  those  don,    |,!e\  iousl) . 


FIRST    REPORT    OF     Mil:    COMMITTEE    ON    THE 
NOMENt  LATURE    OF    ALLOYS. 

S  '   iic.l  -il;     X.  of  the  Journal  and  Patent  Literature, 

1  age  318. 


Obituary. 

CHRISTOPHER  CLARE   HTJTI  BTNSON. 

The  death  occurred  on  March  7th  from  heart  failure 
of  .Mr.  ( '.  ( '.  Hutchinson,  E.C.,  one  of  the  founders  of 

tins  Societv  . 

Born  in  1854,  the  second  son  of  .Mr.  William  Hutchin- 
son of  Burnside.  W<  stmorland,  he  was  educated  a'  tin- 
Royal  College  of  .Science,  Dublin,  and  soon  afterwards 
became  an  engineer  in   |  hip  with  the  late  Mr. 

S.  H.  Johnson.  He  served  as  an  abstractor  for  the 
Society's  Journal  from  l.-s5  to  1  >-0I,  on  the  Publication 
Committee  from  1891  to  1809.  and  on  the  Council  from 
1891  to  1895.  \lr  was  called  to  the  bar  at  the  Middle 
Temple  in  1890  and  took  silk  in  1010.  His  experience 
as  an  mginccr  was  of  great  service  to  him  at  the 
Parliamentary  Bar.  where  he  soon  obtained  a  large 
practice.  He  drafted  the  Chatter  of  Incorporation  and 
Bv-laws  of  this  Society. 


Journal  and  Patent  Literature. 


I  si  ecmcATlOKS  may  be  obtained  by  post  by  remitting  as  follows  : — 

Temple  Franks,  Esq 


Southampton  Buildings,  Chancery  Lane. 


English.— 3d.  each,  to  the  Comptroller  of  the  Patent  Office,  W. 
London,  W.C. 

Slates. — Is.  each,  to  the  Secretary  of  the  Society.  •  ,      __         „     , 
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Paris  (Se.) :   Patents  from  1908  to  date.  LTmrrimerie  Rationale.  87.  Rue  Vieille  .lu  Temple,  Pans. 
Ceraum. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 
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wthpump  "  ;    t  'se  of  the 
K    Mcerbach.     Chem.-Zeit.. 


in  chemical  industry. 

1914,  38,  274^:!7.-.. 

M  \MMi.TH  or  air-lift  pumps  are  c<  rjstmcted  in  antimonial 

■  new  are.  and  ebonite,  for  lifting  acid  and  alkaline 

well  as  for  the  transportation  of  guncotton 

ded  in  liquids,  and  several  have  been  installed  for 

this  purpose. — A.  S. 

Moisture  in  comjn-essed    [for  pneumatic  tools]. 

A.  Hofmann.     F.ng.  and  Min.  J..  1014.  97,  366—367. 

>jd  condensation  of  the  moisture  in  it.  when  coni- 
Ipreesed  air  is  utilised  in  pneumatic  tools  it  is  advantageous 
I   the   compressed  air.  and  then  to  reheat  it 
it  cnteis  the  tcol. — T.  St. 


Patents. 

Cooling,  cleansing  ami  drying  gasc*  ;  Apparatut  /<"——• 
T.  ii  Wollaston.  Manchester.  Eng.  Pat.  2114.  Jan.  l.. 
1913. 
The  gas  passes  downwards  through  a  vertical  conical 
chamber,  the  wile  'ower  end  of  which  terminates  in  a 
fluted  comb  partially  immersed  in  a  liquid  seal.  The 
washing  liquid  is  sprayed  into  the  top  of  the  chamber- 
Owing   to    the    increasing  ,  , 

clamber  the  speed  of  the  gas  steadily  decreases,  whilst 
that  of  the  liquid  particles  remains  almost  constant. 
The  W  i  bed  between  the  teeth  of  the  comb  into 

an  enclosing  ehamber,  which  may  be  provided  with  radial, 
vertical,  fluted  metallic  strips,  having  ragged  holes 
punched  in  them,  or  with  other  suitable  means  for 
r  c  2 
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sejiarating  liquid  from  the  gas.  which  latter  is  nnalh 
discharged  through  a  pipe  in  the  upper  part  of  the  outer 
easing. — W.  H.  C. 

Drying  machines  ;  Rotary .     F.  J.  M.  Millar.  Loudon. 

Eng.  Pat.  2463.  Jan.  30.  1913. 

A  coNTiNioi'SLY  operating  and  discharging  machine 
of  the  rotary  type,  consisting  of  a  combined  conical 
cylinder  and  automatic  reversing  gear  ;  it  is  rotated 
within  an  outer  casing  by  suitable  machinery.  A  current 
of  hot  air  is  passed  through  the  outer  easing,  and  the 
material  is  fed  into  the  smaller  end  of  the  drum  and 
discharged  from  an  opening  in  the  side  near  the  larger 
end.— W.  H.  C. 

Drying  by  passage  of  hot  air  through  the  material  and  <  vapo- 

ration   in   menu;    Process  of .     A.   Blavinhac  and 

H.  D.  N.  Teisseire.     Ft.  Pat.  402,273,  Nor.  18,  1912. 

The  material  is  passed  downwards  between  two  vertical 
perforated  plates  each  of  which  forms  one  side  of  a 
chamber.  A  supply  of  heated  air  is  delivered  to  the 
chamber  on  one  side  and  passes  horizontally  through  the 
layer  of  material  to  the  chamber  on  the  other  side,  which 
communicates  with  a  suction  device.  The  material  is  in 
this  way  exposed  both  to  a  partial  vacuum  aud  to  a 
current  of  heated  air. — W.  H.  C. 

Filters.     H.  E.  Hughes.  London.     Eng.  Pat.  0958,  March 
22,  1913. 

The  flanged  edges  of  an  upper  and  a  lower  casing  are 
clamped  together  with  a  cloth  of  felt  or  other  suitable 
filtering  material  between.  The  liquid  is  fed  into  the 
upper  vessel  which  has  a  removable  cover  and  an  internal 
inverted  conical  partition  with  a  circular  opening  at  the 
apex  of  the  cone.  A  vertical  perforated  cylinder  tits  into 
this  opening  and  serves  to  retain  any  coarser  particles. 
The  filtered  liquid  is  withdrawn  from  the  lower  vessel 
through  an  opening  at  the  side. — W.  H.  C. 

filtering,    removing   gases  from,    and   distilling   liquid*; 

Apparatus    for .     M.    Kirsehr.or.  geb.   Wachsmuth. 

Ger.  Pat.  268,880,  Nov.   17,   1912. 

The  liquid  i*  projected  in  the  form  of  a  fine  shower  over 
the  filtering  layers,  which  are  disposed  one  above  the 
other,  and  wide-mouthed  pipes  connected  with  an  exhauster 
are  disposed  in  several  of  the  compartments  between  the 
filtering  layers  in  such  a  manner  thai  the  liquid  throughout 
its  course  remains  under  a  practically  constant  degree  of 
suction.  In  this  way  the  speed  of  filtration  is  accelerated 
and  gases  arc  removed  from  the  liquid. — A.  S. 

Separating  solid  substances  contained  in  liquids  or  liquid 

masses  ;    Process  and  apparatus  for .      H.   Hencke. 

Ft.   Pat.  462,288,  Sept.  8,   1913. 

A  horizontal  perforated  drum  covered  with  suitable 
filtering  material  is  rotated  partly  immersed  in  a  tank. 
The  interior  of  the  drum  is  divided  into  several  compart- 
ments which  are  in  communication  with  a  vacuum  pump 
so  that  as  the  drum  rotates  an  increasing  suction  may  be 
applied,  whilst  as  successive  portions  of  the  periphery 
reach  the  discharge  position  the  vacuum  is  cut  off.  The 
discharge  of  the  cake  is  effected  preferably  by  a  roller 
carrying  an  endless  band  which  works  against  the  periphery 
of  the  drum  and  is  rotated  in  the  opposite  direction. 

— W.  H.C. 


Chemical     reactions;       Procest     for     carrying    out , 

Soc.  Generate  des  Nitrures.     Fr.  Pat.  462.464,  Nov.  22, 
1912. 

The  solid  or  gaseous  particles  which  are  to  react  are  pro- 
jected through  a  chamber,  heated  to  the  necessary  tem- 
perature, at  such  a  speed  that  they  pass  out  of  the  heated 
space  before  they  have  time  to  attain  the  temperature  at 
which  the  products  of  the  reaction  are  decomposed.  The 
process  may  be  applied  to  the  manufacture  of  aluminium 
nitride,  calcium  carbide,   cyanides,  etc. — W.  H   (  . 


Packing   absorption    or    miction    towers.     R.    Moritz.     Fr 
Pat.  462,877,  Sept.  23,   1913. 

Vertical  or  horizontal  partitions  are  provided  so  that 
although  the  liquid  can  pass  freely  downwards  the  gases 
are  compelled  to  take  any  desired  tortuous  course.  The 
partitions  are  supported  entirely  bv  the  packing  material. 

— W.  H.  CL 

Dialysing  membranes;  Preparation  of .    R.  Homberg, 

C.'Bra'hm,  and  H.  Miihsun,     Ger  Pat.  269,115.  April  16, 
1913. 

Films  of  Norgine'or  other  substance  prepared  from  seaweed, 
preferably  spread  on  suitable  supports  (metal  wire  gauze 
or  the  like,  perforated  plates,  unglazed  porcelain,  etc.) 
are  hardened  by  treatment  with  metallic  salts,  aciils, 
or  acid  substances.  The  strength  of  the  films  may  be 
increased  by  incorporating  insoluble  substances,  such  as 
barium  sulphate,  talc,  kieselguhr,  etc.,  with  the  Norgine 
or  producing  precipitates  of  such  substances  during  the 
hardening  process. — A.  S. 

Homogenising  liquids  ;    Method  of .     F.  M.  Berbcrich. 

Ger.   Pat.  269,540,  July  30,  1911. 

The  apparatus  used  is  shown  in  the  figure.  The  liquid 
enters  under  pressure  through  the  channel,  6,  and  after 
passing    through    the    narrow    passages    shown,    escapes 


by  way  of  the  grooves,  /,  and  channel,  n.  The  pro- 
vision of  the  narrow  annular  channels,  /,  ensures  thai 
each  portion  of  the  liquid  comes  repeatedly  in  contact 
with  another  portion  moving  in  the  opposite  direction 
The  pressure  on  the  liquid  is  greatest  at  the  narrowest 
portion  of  the  device. — A.  S. 

Solution  of  solid  substances  ;    Apparatus  for  the  continuous. 

,    especially  for    slaking    lime    with    sugar  jv 

water.  H.  Eberhardt,  Maschinen-  und  Armaturenfabrik. 
Ger.  Pat.  270.045,  Nov.  3.  1912.  Addition  to  Ger  Pat. 
268,442. 

The  perforated  cylinder  through  which  the  material 
descends,  as  described  in  the  chief  patent  (this  J..  1914, 
127),  is  fixed  eccentrically  within  the  dissolving  vessel, 
and  below  the  cylinder  but  above  the  scraper  which 
directs  the  undissolved  material  into  the  worm  elevator, 
is  an  agitator  which  forces  the  solvent  liquid  upwards 
and  laterally  through  the  perforated  cylinder. — A.  S. 

Agglomerating  finely  divided  granular  or  friable  material!  . 

Processes    of .     V.     A.     M.     Kroll.     Luxembourg. 

Eng.    Pat.    27.762,    Dec.    2.    1912.     Under   Int.   (.'out., 

Dec.  9,  1911. 
See  Fr.  Pat.  452,631  of  1912  ;  this  J.,  1913,  757.— T.  F.  B. 
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Rectifying  apparatus.     A.    Golodetx,    Berlin,     Vssignoi 
I!.   li.Mi.aix.   Hamburg      P.S    I'.t.   1,086,452,  Feb,   in. 
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Absorption  of  gases  by .     F.  Leprince-Ringuet. 

Comptee  rend.,  1914,  158,  "'T.'l     ">7t>. 

fire-damp,    carbon    dioxide,    air,    oxygen,    and 

methane,  at   pressures    ranging  from  0-25  to  80  atmos.) 

«,T,'  absorbed  by  .  "..1  to  a   much  less  extent   than   bj 

but  the  absorption  in  both  cases  was  of  the  same 

ral   character;     a    state   ol    equilibrium   existed   for 

temperature    and     pressure,    and    the    absorption 

kedl)  decreased  as  the  temperature  rose  :  the  increased 

rption  with   rise  of  pressure   was  rapid  at   first   but 

in. illy   tended   to   n    limit.     Rquilibrinm   wa 

slowly  and,  especially  in  the  case  of  carbon  dioxide, 

lution  of  the  absorbed   gas,   however  slowly    effected, 

odic.     Results  of  the  same  order  of  magnitude 

ware  obtained  with  roils  of  widely  different  composition 

rain;    they  afforded  no  explanation  of  the 

lution  of  fire-damp  observed  in  verv  gassy  mines. 

I     SODN. 

sfion.  \V.  A.  Bone.  Roy.  [nst.,  Feb.  27, 
I>)I4.  J.  Gas  Lighting,  1914,  125,'  572  573.  (See 
also  this  J.,  1911,  527  ;    1912,  61,  524.) 

s  made  with  the  110-tube  boiler  at  the  Skinning 
.   Works  (see  this  J.,    1912,  til)  after  it   had  run  for 
0  months  showed  that  with  a  total  evaporation  of  5000  lb. 
of  water  from  and  at  21J    !•'.  ( I •  k >   C.)  per  hour,  the  ratio 
of  hi  1  to  net  heat  supplied,  was  0-927  :  1,  and 

•  the  mechanical  properties  of  the  tubes  wore  not 
in  any  way  unpaired.  In  a  test  of  a  "  Bonecourt" 
boiler  recently  installed  in  connection  with  Krupp'a 
ookaag  plant  in  the  Ruhr  district,  Westphalia,  an  evapora- 
Ib.  of  water  per  hour  from  and  at  JlL'  F. 
dim  t\  i.  with  an  efficiency  ratio  of  0-925  was  realised. 
In  regard  to  surface  combustion  in  a  bed  of  granular 
material  lor  melting  metals,  etc.,  it  is  stated 
that  without  regeneration  it  should  be  passible  easily 
to  obtain  temperatures  up  to  2000  <  .  with  coal  gas, 
■oven  gas,  or  water-gas.  or  about  1500°  C.  with  low- 
lucer  gas.  such  as  Mond  gas.  Heating  by  means 
of  diaphragms  has  been  employed  for  more  than  a  year 
for  boiling  and  concentrating  sugar  solutions  in  a  con- 
fectionery factory,  the  boiling  being  effected  in  a  copper 
pin  over  a  circular  diaphragm  of  13  ins.  diam.  Some 
of  the  diaphragms  have  been  in  continuous  day  use  for 
abont  one  year,  and  it  is  stated  that  the  gas  consumption 
is  about  one-half  of  that  obtaining  when  ordinary  dame 
burners  were  used.  Very  rapid  and  efficient  evaporation 
ol  liquids  ran  be  effected  by  the  use  of  overhead  diaphragms. 

—A.  3. 

nbon    flan,  equilibrium     in . 

Q.  W.  Andrew.     Chem.  Soc.  Trans.,  1914,  105,444 — U6. 

quilibrium    conditions    of    the    reversible    Bystem 

("O     II  1 1=^1  u.  —  li .    in    hydrocarbon  flames  have   been 

d     by     exploding     hydrocarbons     with      oxygen 

insufficient    in    quantity    for    complete    combustion,    but 

nt  to  prevent  the  deposition  of  carbon.      The  ratio 

-    was   found    to    be    practically-    constant    and 

dent    of    pressu  the    maximum    flame 

temperature,  since  the  _  during  cooling  and  the 

equilibrium   constant,     '  k."    corresponds   to   some    lower 

temperature    at    which  the  .  to  react  rapidly. 

-  temperature  lies  between  1500!  and  1600°  C.  at  which 

k"   as  determined   by   other   investigators   has   a    value 

eement  with  the  values  obtained 

by  exploding  the  following  gaseous  mixtures:    (H.  1-0., 

»;    2CHt-  30„    s.     3-98;    2<  ,H,+30„   k     112"; 


-'i  ,H,     50»,  k     3  63  i    -''  .11,     SO„  k     9  bos 

deposition  oi  carbon,  "i  the  reourronoe  ol  considerable 
quantities  of  methane  had  but  little  influence  on  the 
equilibrium.     1 1,  F,  M. 

Soot  :    Product  — .     E.    Kneohl    and    B. 

Hibbert.     Proa    Uanohi  iti  i    Lit  and   Phil  Soc,  1918, 
58  ;  Reprint,  pp.  1     5. 

Ti.\  lb.  of  household  soot   from  the  \\  ai  triol 

yielded,    when   extracted    with    benzene.    2   lb.    "I    a 
solid,  pitchy  mass.     By  extraction  of  this  with  petroleum 
spirit,  mid  re  crystallisation  from  alcohol  oi  methyl  acetate, 
a   hydrocarbon,  C«  II-.,.   probably   cerotem  !     lated 

in  the  form   of  who  m.  nt.  66   i  .     The 

substance   was  isolated   from   soot   derived   from   another 

Bource.     Th iginal  pitch  also  contained  an  oxygenated 

compound,  probablj  Cl8HleO,  b  pt.  300  C.  under  reduced 
pressure,  sparingly  soluble  in  alcohol  and  benzene,  more 
soluble     iii    ether,    chloroform    and     glacial    a 

[ajr,  =  4-8   iii  r'nl form  solution,  and   an  organic  acid, 

0-,  in.pt.   135   C.     (See  also  this  J.,  1905,  818.) 

W.I'.  - 


[aphattwm    in    i 
1).   Hold.-  and  G.  Meyerheim. 
241—244,  264    -265.  " 


Determination  of . 

(  hem.  Zeit.,  1914,  38, 


Hot  ethyl  acetate,  recommended  l>\  Kantorowicz  (this  •!.. 
ISI14.  66)  was  found  not  to  be  a  suitable  i  pre- 

cipitating asphaltuin  from  petroleums.  It  did  not  pre- 
cipitate the  eeresin.  and  it  dissolved  both  soft  and  hard 
asphaltums  more  readily  than  ether,  and  hard  asphaltum 
more  readily  than  petroleum  ether  In  a  considerable 
number  of  eases,  ethyl  acetate  precipitated  no  asphaltuin 
from  oils  from  which  asphaltuin  was  precipitated  by 
petroleum  ether.  The  quantity  of  asphaltum  precipitated 
by  ethyl  acetate  was  not  the  same  as  that  obtained  by 
means  of  ether  or  petroleum  ether  after  removal  of  oereein: 
The  use  of  ether  or  petroleum  ether  is  recommended. 

—A.  T.  L. 

Patents. 

Washing  apparatus  [for  coal]  with  multiple  ascending 
currents.  P.  Habets  and  A.  France,  fourth  Addition, 
i  Aug.  6,  1913.  to  Fr.  Pat.  435,720.  Oct.  17.  1911. 
I\  order  to  reduce  the  quantity  of  the  water  used  in  the 
apparatus  described  in  the  original  patent,  the  shale 
compartments  are  arranged  in  direct  or  indirect  com- 
munication with  an  overflow  chamber  provided  with 
suitable  valves  by  which  the  speed  and  level  of  the  current 
may  be  regulated".     (.Sec  also  this  J.,  1914,  241.)— W.  H.  C. 

Peat;    Production    of   briquettes    and  of   ■ 

W.  I  .  St.  J.  and  J.  R.  H.  Prioleau.       Fr.   I 
Sept     25,    1913.      ruder   Tnt.   Conv..    Sept.    12,    1913. 
Pe\t  is  disintegrated  aad  heated  to  about  30  C.   in  a 
steam-jacketed  hopper  arranged  above  a  pair  of  hollow 
steam-heated  rollers.     These  .oilers  feed  the  peat  into  a 
briquetting    machine,    whirl,    discharges    it    under  - 

sure  through  suitabl    orifices.     The  compressed  peal 
,s  cut  into  blocks,  which  are  dried  at  30    C.  in  ehai: 
through  which  a  current  of  air  is  passed.     The  briqui 
may  be  carbonised  in  retorts  for  the  production  of  coke, 
distaiation  gases  being  used  for  heating  the  drying 
chambers. — A.  T.  1. 

Fuel;  Proc f '■■'  "■  B"  p*"8-  I"an3; 

down,-     P  •  l'i'P'"Veraent 

■  •idladelpln.  '        Peb.3.1914 

The  formation  of  clinkers  during  the  combustion  of  a  bed 
of  fuel  yielding  a  fusible  ash  is  prevented  by  supplying  th- 
air  in  such  a  manner  that  there  arc  produced  in  the 
of  fuel  superpo  .pcrature    one  above  and 

the  other  below  the  fusing  temperature  of  the  ash.     I  n- 
isumed  carbon  is  fed  I  -  »° 

dutination  of  the  fused  ash  therein,  and  is 
nently  burnt  out  in  the  cooler  zone— 11.  II. 
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Combustion  of  gaseous  mixtures.  Bonecourt  Surface 
Combustion,  Ltd.  Fr-  Pat.  4(52,775,  Sept.  19,  1913. 
Under  Int.  Conv.,  Sept.  21,  1912. 

A  combustible  mixture  is  projected  against  the  mean- 
ut  surface  of  a  refractory  mass,  arid  burns  at  the 
hot  surface,  the  products  of  combustion  escaping  through 
the  pores  of  the  material  or  through  passages  formed  in 
it.  The  mixture  is  discharged  through  a  passage  of  such 
cross-section  that  the  flame  cannot  strike  Lack  through  it, 
and  the  velocity  of  the  gases  is  such  that  combustion  does  I 
not  take  place  until  they  spread  out  over  the  surface  of  the 
material. — A.  T.  L. 

Gas  producer.     E.   A.    W.   Jefferies,   Assignor  to   Morgan 
Construction  Co.,  Worcester,  Mass.     U.S.  Pat.  1,085,086,    j 
Feb.  3,  1914. 

Ax  annular  cooling  ja  ket  surrounding  the  lower  part  of    ! 
a  gas  producer  contains  a  coil  of  pipe  through  which  the 
water  passing  to  the  air  and  steam  inlet  pipe  of  the  pro- 
ducer is  conducted,  so  that  it  becomes  heated  by  contact 
with  the  heated  water  in  the  cooling  jacket. — H.  H. 

Retort  oven  for  the  production  of  lighting  gas.  Stettiner 
Chamottj-Fabrik  Akt.-Ges.,  vorm.  Didier.  Fr.  Pat. 
461,685,  Aug.  21,  1913.  Under  Int.  Conv.,  Feb.  14, 
1913. 

In  order  to  keep  the  whole  of  the  retorts  in  work  through-  J 
out  the  year,  the  gas  generator  for  heating  the  retorts  is 
thrown  out  of  operation  in  the  summer  when  the  demand 
for  gas  is  small,  and  a  part  of  the  retort  gases  is  used  for  | 
heating  the  retorts.  The  gas  conduits  for  this  purpose  are 
formed  in  the  upper  part  of  the  lateral  walls  of  the 
generator, — A.  T.  L. 

Gas  for  heating  ;  Production  of .      Athion  Ges.  m.  b.  H.    ' 

Fr.   Pat.   462.740,   Sept,    18,    1913.     Under    Int.   Coev., 
Sept,  21,  1912. 

Carbon  dioxide  extracted  from  combustion  gases  in  the 
known  manner  by  means  of  alkali  carbonate  solution  or  I 
water,  is  used  in  place  of  steam  in  generators  for  making  \ 
producer  gas.  Gases  rich  in  carbon  monoxide  arc  thus 
obtained,  and  nitrogen  compounds  as  well  as  carbon  dioxide 
can  be  recovered  from  the  products  of  combustion  of 
these  gases.  The  surplus  quantity  of  carbon  dioxide  not 
required  to  bo  passed  again  through  the  generators  is 
liquefied.— A.  T.  L. 

Water-gas  producer.     A.  Bormann,  geb.  Baeumcher.     Ger. 

Pat.  269,349,  March  16,  1913. 
The  producer  shaft  is  divided  by  means  of  a  partition 
into  an  upper  distillation  and  gas-producing  chamber  and  > 
a  lower  combustion  chamber.  In  the  partition  are 
openings  through  which  part  of  the  carbonised  fuel  falls 
from  the  upper  chamber  into  the  combustion  chamber, 
and  the  combustion  gases  pass  through  other  openings  in 
the  partition  into  heating  tubes  disposed  within  the 
upper  distillation  and  gas-producing  chamber. — A.  S. 

Gas-purifying   material ;    Process  for    the   revivification   of 

spent .     H.  Frank  and  K.  Kallenbach.     Ger.  Pat. 

269,764,  June  4,  1912. 

The  mass  is  treated  with  compressed  air,  then  passed  on 
to  a  shaking  screen,  and  the  portion  which  passes  through 
again  treated  with  compressed  air.  The  larger  particles 
retained  by  the  screen  are  ground  in  an  edge-runner  and 
then  mixed  with  the  finer  portion. — A.  S. 

Fuel  for  explosion  engines.  J.  de  Cosmo  and  H.  Quiuaux. 
^irst  Addition,  dated  Aug.  8,  1913,  to  Fr.  Pat.  459  857 
April  10,  1913  (this  J.,  1913,  1150). 

A  naphthalene  mixture  which  remains  liquid  at  ordinary 
temperatures  consists  of  crude  naphthalene,  400,  refined 
mineral  oil,  600,  nitronaphthalene,  10,  naphthylamine,  5, 
and  cresol  5  grms.  The  naphthalene  is  mixed  first  with 
half  of  the  oil,  then  with  the  nitronanhthalene  and  naph- 
thylamine,  and   after   heating   to   23°— 30"  C,   with  the 


remainder  of  the  oil.  The  mass  is  vigorously  stirred. 
!  mixed  with  the  cresol,  allowed  to  stand,  decanted  and 
I    filtered.— A.  T.  L. 


Alcohol    for     motors  :     Manufacture    of- 


Mme.  la 


Marquise  Veuve  de  Ahumada,  nee  M.  Baratoff.  Fr.  Pat. 
462,909,  Dec.  3,  1912. 

Denatured  or  pure  alcohol,  840  grms.,  is  mixed  with 
150  grms.  of  a  mixture  containing  2  parts  of  petroleum 
spirit  and  1  part  of  ether,  and  with  10  grms.  of  a  solution 
of  white  phosphorus  (S  per  cent.)  in  carbon  bisulphi  1  i. 

—A.  T.  L. 

Prut  fin!  or  coke  ;  Process  for  producing and  apparatmt 

therefor.  W.  L.  St.  J.  Prioleau,  Boncath,  South  Wales, 
and  J.  R.  H.  Prioleau,  London.  Eng.  Pat.  20,668, 
Sept,  12,  1913. 

See  Fr.  Pat,  462,980  of  1913  ;  preceding.— T.  F.  B. 

Burning  finely  divided  fuel;  Method  of .     Appa. 

for  burning  finely  divided  fuel.  D.  J.  Irish,  New  York, 
Assignor  to  The  Babcoek  and  Wilcox  Co.,  Bayonne, 
N.J.     U.S.  Pats.  1,086,712  and  1,086,715,  Feb.  10,  1914.. 

See  Eng.  Pat.  18,712  of  1911  ;  this  J.,  1912,  864.— T.  F.  15.. 

Air-deflecting  plate.     Apparatus  for  burning  finely  di, 
fuel.     D.  J.  Irish,  New  York,  Assignor  to  The  Babcoek 
and  Wilcox  Co.,  Bayonne,  N.J.      U.S.    Pats.    1,086,713: 
and  1,086,714,  Feb.  10,  1911. 

See  Eng.  Pats.  27.673  and  27,674  of  1911  ;  this  J.,  1912; 
1021.— T.  F.  B. 

Ammonia  and  olJt<  r  products  in  gets  producers  ;  Manufact/ri 

of .     H.  Wade,  London.     From  "  Montania"  Brenn- 

stoffverwertung  Ges.  m.  b.   H.,   Berlin,   Charlottcnbi 
Eng.  Pat.  9499,  April  22,  1913. 

See  Fr.  Pat.  152,648  of  1912  ;  this  J.,  1913,  648.— T.  F.  B. 

Mineral  hydrocarbons  {petroleum  and  the  like)  ;  Process  for 

converting into   oils    having  a    lower    boiling  pot 

H.  Zerning,  Halensce,  Germany.  Eng.  Pat.  731, 
Jan.  9,  1913. 

See  Fr.  Pat,  452,919  of  1913  and  Addition  thereto;  this 

J.,  1913,  781.— T.  F.  B. 

Separation  of  the  so-call  d  ncid  tar  formed  in  refining  mineral 
oils  or  tar  oils  with  sulphuric  acid.  Ger.  Pat.  270,074. 
See  III. 

Treating  uaste  acid  and  acid  effluents  from  tin-plate  work*. 
Eng.  Pat.  3505.     Sec  VII. 

Hydrogenfrom  iron  and  steam.     Fr.  Pat.  461,623.    See  VII. 

Ili/drogen  by  the  alternate  oxidation  and  reduction  of  a> 
contact  mass  containing  spongy  iron,  by  means  of  steam 
and  a  reducing  flame.    Fr.  Pat,  461,624.     See  VII. 


IIb.— DESTRUCTIVE  DISTILLATION ;. 
HEATING;    LIGHTING. 

Patents. 

Wood  ;  Method  of  distilling ■.     F.  Pope,    New   York.. 

and  G.  M.  Pope,  Mount  Pleasant,  Ga.,  Assig"ors  to. 
E.  M.  Pope,  Boston.  Mass,  and  Southern  Mannfacttirin- 
Co.,  Pittsburgh,  Pa.     U.S.  Pat.  1,085,875,  Feb.  3,  IBM. 

Wood  is  placed  in  a  closed  vessel  and  hot  liquid  pitch  is 
caused  to  circulate  upwards  and  over  it;  the  air  is  cn; 
hausted  from  the  upper  part  of  the  vessel,  whilst  a  current 
of  steam  is  introduced  in  order  to  carry  off  the  distillati  " 
products. — W.  P.  S. 
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filaments    for     tungsten     lamps ;     Manufacture  of . 

Q,    1".    Soholl,    New 

Lamp  Co.     I   S.  Pat  1,086,088,  I  ■  b.  3,  1914. 

A  pasti  of  tungston  and         in  is  fori 1  into  filaments 

whioh  are  be  ite  I  ii.  means  of  an  electric  ourrenl  in  a  non- 
oxidising  atmosphere  containing  hydrogen  in  order  to 
remove  tho  carbons nu  material.     II.  II. 

.  i  incandi  »c<  ut    lamp . 

1!.  II.  Henderson,  Bast  Orange,  N.J.,  Assignor  to 
Westinghouse  Lamp  Co.  U.S.  Pat.  1,080,171,  Feb.  3, 
1914. 

Mk.iai.ih'  filaments  are  heated  to  a  temperature  in  excess 
<>f  the  normal  operating  temperature  in  an  atmoephi  re  oi 
phosphorus  vapour  whereby  the  surface  of  the  filament  is 
rendered  compact  and  smooth. — II.  II. 


III. -TAR  AND  TAR  PRODUCTS. 

Tar  ;    Use  of in  the  production  of  basic  linings  of 

furnaces.    J.Wagner.     Rev.  Met.,  1914,  11,  211— 220. 

Tiik  constituents  of  coal  tar  which  arc  beneficial  in  prc- 
paring  furnace  hearths  of  dolomite  and  tar  arc  coal-tar 
Is,  anthracene  oils,  and  non- volatile  pitch.  The  prc- 
jodioial  constituents  are  light  oils,  naphthalene,  free  carbon 
in  too  high  a  proportion,  and  coal-tar  bases.  Tar  intended 
for  the  purpose  named  should  yield  on  fractionation,  not 
more  than  8  per  cent,  below  230°  C,  and  not  less  than 
it  cent,  between  230°  C.  and  350°  C,  and  the  loss  on 
distillation  should  be  about  3  per  cent, — T.  St. 

Patents. 

Mineral  oils  and  tar  oils  ;   Process  for  the  separation  of  the 

so-called  acid  tar  formed  in  refining uith  sulphuric 

\.    Burkhardt.     Ger.    Pat.    270,074,    May    25, 
1912. 

Tiik  reaction  mixture  after  the  treatment  with  sulphuric 
acid,  is  treated  directly,  or  after  separation  of  the  acid 
tar,  with  a  current  of  an  inert  gas  at  the  ordinary  tempera- 
ture, until  sulphur  dioxide  is  no  longer  evolved.  It  is 
.  it  in  this  way  t he  acid  tar  remaining  dissolved 
in  the  oil  can  be  removed  in  the  cold  and  without  tie 
of  alkali  or  water,  thus  avoiding  the  formation  of  trouble- 
some emulsions. —  A.  S. 

iiiitro-  and  poh/amino-carbazoles  ;  Manufacture  of . 

K.  B.  Ransford,  London.  From  L.  Cassella  und  Co.. 
G.  m.  b.  II..  Frankfort,  Germany.  Eng.  Pat.  7882, 
April  3,  1913. 

Ger.  Pat.  268,173  of  1912;  this  J.,  1914,  1.93.  The 
nitro  compound-!  can  be  reduced  to  the  corresponding 
polyamino  compounds  by  the  usual  methods. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo;     Solubility   of in   dimethyl    sulphate.     S.    J. 

Peachey.  J.  Soc.  Dyers  and  Col.,  1914,  30,  84. 
OtHOIXBCIAL  dimethyl  sulphate  dissolves  indigo  freely, 
even  in  the  cold,  with  production  of  a  deep  blue  solution 
from  which  the  indigo  is  completely  precipitated  by  excess 
of  alcohol.  Prolonged  heating  at  100°  C.  causes  decom- 
position and  the  blue  solution  turns  brown.  Commercial 
dimethvl  sulphate  contains  a  small  quantity  of  free 
sulphuric  acid  which  is  necessary  for  its  action  upon 
indigo,  since  the  pure  reagent  does  not  dissolve  the  dyestuff 
until  it  has  been  warmed  for  some  time  or  about  6-5  per 
cent,  of  sulphuric  acid  has  been  added.  No  sulphonation 
:n  the  indigo,  however,  takes  place.  A  solution  of  indigo 
'  f  80  per  cent,  sulphuric  acid  is  miscible  with  dimethvl 
sulphate,  but  on  the  addition  of  a  little  water  the  ester 
separates  as  a  dark  blue  oil,  removing  a  considerable 
portion  of  the  dyestuff  from  the  acid.     Certain  other  vat- 

iffs  dissolvo  more  or  less  freely  in  dimethvl  sulphate. 

-^J.  F.  B. 


Indigo;    S»mc    ,,.,.  ,    „f    — .     p.    Kunckcll. 

J.  prakt.  cli.-Mi.,  1914,  89,  824     328. 
to  continuation  of  previous  work  (this  J.,  1912,  1072)  the 
•mi  leu  has   nooei  dod  in  prcpai  b  ■••.  .- 

duoing  compound   i  ontaurii  bena  ne  nw 

havin  id  a  ohloroaoetyl   residue  in 

ortho  position.     t-Aoetamino-p-methyl-o-ohloro 

ll    i  I ■Ml. (  O.CH  ,)((  O.CH,<  I), 
prepared  by  the  action  of  aluminium  i 
of   nv-ohloro-p-acetotoluido  and   ohloi 
presence  oi  i  arbon  bisulphide,  and  I   inl  i 

.Vnitro-G-chloroacetyl:i  ehl.iio  y,.i<  i  io*  iluide  by  nitration 
with  fuming  nitric  acid,  lie-  nitro-oompound  when 
reduced  with  rinoand  id  on  the  water  bath  yield,  d 

4-4'-dim< ithj  I  6  '  iniiuoindigo,   a  dark 

blue  compound  insoluble  in  alcohol,  ether,  benzene, 
petroleum  spirit,  and  xylene.  In  a  similar  manner,  0- 
chloroacetyl-.3-nitro-;/i-hioino  p-aoetotoluide,  obtained  by 
nitration  of  ohloroacetyl-m-bromo-jj-aceto'.oluide,  gavi'  on 
reduction  the  dark  blue  t-4'-dimethyl-6-6'-dibromo-7-7' 
diacctaminoindigo.  The  latter  when  dissolved  in  cold 
concentrated  sulphuric  acid  and  the  solution  poured  into 
ice  water  yielded  the  monosulphonic  acid,  which  dissolved 
to  a  blue  solution  in  water,  alcohol,  ether,  and  ben/ 

— A.S. 

li'-Aminoquercetin.     E.   R.   Watson.     Chem.  Soc.  Trans., 
1914,  105,  338—349. 

0 -A.MisoyiEue'ETiN  was  obtained  by  completely  mcthyLi- 
ting  quercetin,  nitrating,  reducing  and  de-methylating. 
It  dyes  on  mordants  almost  the  same  shades  as  quercetin. 
The  amino-group  could  not  be  converted  into  a  hydroxy !- 
group  by  decomposing  the  diazo  compound,  although 
pentamethylquerci -tin -diazonium  chloride  combines  with 
^(-naphthol  to  give  a  crimson  azo-compound.  The  salts 
of  quercetin  pentamethylether  are  intensely  yellow 
coloured  substances,  which  leads  tho  author  to  assign  to 
them  a  quinonoid  structure  (i.e.,  oxonium  salts). — J.  B. 

Querctlin  ;  Dyestuffs  derived  from — — .  E.  R.  Watson 
and  K.  B.  Sen.'  Chem.  Soc.  Trans.,  1914,  105,  389— 
399. 

The  object  of  the  authors  was  to  obtain  from  the  abund- 
antly occurring  quercetin,  dyestuffs  having  deeper  shades 
than  the  yellows  of  the  parent  substance.  By  the  action 
of  magnesium-ethyl  iodide  on  pentuthylqucrcetin  tho 
crimson  oxonium  salt  3.5.7-triethoxy-2-m-f)-diethoxy- 
phenyl-4-ethyl-1.4-benzopyran  auhydroiodide  was  pro- 
duced, which  on  de-ethylating  gave  a  dyestuff  having  the 
constitution  : — 

01  1H,(OH)„H10. 

(HO)aC«H,<  II 

.IIJ.C(OH) 

The  free  base  dissolved  in  caustic  potash  with  a  bluo 
colour  and  dyed  a  viol  ime  and  alum  and  a  crin 

on  tin  mordants.  A  substance  which  dyed  slaty-blue 
shades  was  obtained  by  condensing  quercetin  with  di- 
methylaniline  in  the  presence  of  phosphoryl  chloride.  It 
appears  to  be  3o-dihydi<.xy-7-keto  4-p-diniethylamino- 
phenyl-2-m-^/ -dihydroxyphenyl-l-4-benzopyran. — J.  B. 

■2-Chloroanthraquinone-Z-carboxylic  acid.     F.  Ullmann  and 

I.  ('.  Dasgupta.  Ber.,  1914,  47,  553 — 568. 
2-CHi.OROAMHRAQViNONE-3carbo.xyhc  acid  is  prepared 
from  2-chloro-3-mcthylanthraqumonc,  which,  together 
with  the  more  soluble  2.1-derivativc  is  obtained  from 
phthalic  anhydride  and  o-chlorotoluene  by  the  Fnedcl- 
Craft  reaction,  bv  converting  it  into3-w-dibromomethyl-l- 
chloroanthraquinone  by  treatment  with  bromine  in  nitro- 
benzene solution,  hvdrolvsing  to  the  aldehyde  and  oxidising 
this  with  sodium  bichromate  in  acetic  acid  solution.  The 
2-chloro-3-carboxvlic  acid  when  condensed  with  aniline 
gives  2-anilinoanthraquinonc-3-carboxylic  acid,  from 
which  by  the  action  of  phosphorus  pentachlonde  anthra- 
quinone-2  3-acridone  is  produced,  a  substance  which  dyes 
cotton  a  brownish  vcllow.  2-i -Naphthylaminoanthra- 
quinone-3-carboxvlic  acid  is  obtained  m  an  analogous  way 
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and  it  forms  an  acridone  which  dyes  cotton  a  greenish- 
yellow,  becoming  violet,  however,  in  the  presence  of  alkali. 
r.2-Dianthraquinonvlimide-3-carboxylic  ester  is  formed  by 
condensing  the  ester  of  2-chloroanthraqninone-3-carboxylic 
acid  with  a-aminoanthraquinono  and  it  undergoes  an 
acridone  condensation  to  give  1.2-anthraquinonyl-2.3- 
anthracridone  (diphthalyl-3.4.6.7-acridone),  which  dyes 
cotton  a  brown  shade  becoming  orange  on  standing  but 
changed  to  a  violet  by  alkali.  2-Phenoxyanthraquinone-3- 
earboxylic  acid  results  when  the  2-ch!oro-3-carboxylic  acid 
is  condensed  with  phenol  and  from  it  is  obtained  by  the 
action  of  phosphorus  pentachloride  antbiaquinone-2.3- 
xanthone  (phthalyl-2.3-xanthone).  a  substance  without  dye- 
ing properties.  2-Chloro-3-benzoylanthraquinone,  obtained 
by  condensing  the  acid  chloride  of  2-ch!oroanthraquinone-3- 
carboxylic  acid  with  benzene  in  the  presence  of  aluminium 
chloride,  gives  2-amino-3-benzo}lanthraquinone  by  the 
action  of  toluenesulphamide  and  subsequent  hydrolysis  of 
the  sulphamide-derivative.  By  decomposing  the  diazo- 
compound  of  2-amino-3-benzoylanthraquinone,  anthra- 
quinone-2.3-fluorenone  (phthalyl-2.3-fluorenone)         is 

obtained.  It  dyes  cotton  a  green  shade  which  becomes 
on  standing  a  weak  yellow  fast  to  alkali.  Diphthalvl- 
4.5.4'.5'-dichloro-2.2'-stilbene  is  formed  from  the  w- 
dibromomethylchloroanthraquinone  by  boiling  it  with 
copper  powder  in  nitrobenzene  solution.  It  dyes  cotton  a 
brown  shade,  which  on  standing  in  air  turns  to  an  intense 
vellow  not  fast  to  light. — J.  B. 


Inks  ;    Examination    of    iron-gall .      XII.    Apparatus 

for  extraction  until  ethyl  acetate.     R.  Kempf.     Mitt.  Kgl. 
Materialpriifungsamt,    1013,  31,  451 — 455. 

The  determination  of  gallic  and  tannic  acids  by  the 
method  proposed  in  the  official  regulations  of  May  22. 
1912  (this  J.,  1913,  281)  is  a  lengthy  and  tedious  operation. 
Difficulties  are  also  en- 
countered in  hot  weather 
owing  to  the  hydrolysis  of 
the  ethyl  acetate  and  con- 
sequent extraction  of  other 
matters,  principally  the 
colouring  matter  of  the  ink. 
An  automatic  extraction 
apparatus,  now  approved, 
is  illustrated  in  the  figure. 
The  liquid  to  be  extracted 
(10  c.c.  of  ink  and  10  c.c. 
of  20  per  cent,  hydrochloric 
acid)  is  placed  in  the 
cylindrical  vessel,  e,  which 
is  provided  with  a  cooling- 
jacket,  e'.  The  flask  a,  of 
a  capacity  of  about  150  c.c. 
is  charged  with  100  c.c.  of 
ethyl  acetate  which  is  kept 
in  brisk  ebullition.  The 
vapours  ascend  through  the 
tube,  b,  to  the  condenser,  r, 
and  the  condensed  drops 
fall  into  the  funnel,  d. 
\\  hich  is  connected  with  a 
spiral  tube  standing  loosely 
in  the  cylindrical  vessel. 
From  the  rose-shaped  bot  - 
torn  of  this  tube,  the  solvent 
ascends  in  drops  through 
the  ink.  The  spiral  form 
of  the  tube  has  the  effect  of 
cooling  the  solvent  before 
it  comes  in  contact  with  the 
ink  and  of  presenting  a 
hindrance   to    the    upward 

passage  of  the  drops  through  the  ink.  The  extract  over- 
Sows  through  the  tube,  /,  into  the  flask,  any  traces  of  ink 
carried  over  being  collected  in  the  small  trap  in  this  tube. 
From  time  to  time  samples  of  the  extract  standing  above 
the  ink  are  tested  in  order  to  see  whether  the  extraction 
is  complete.  It  has  been  found  that  this  apparatus  per 
forms  the  extraction  four  times  as  rapidly  as  the  shaking 


method  and  the  results  are  equivalent.  An  extraction 
lasting  1 — 1J  hour  is  amply  sufficient  to  exhaust  the  ink. 

— J.  F.  B. 

l.i-Chloromcthylanthraquinone ;  Unusual  behaviour  of 

with  concentrated  nitric  acid.  Formation  of  1.  "1-d  i hydroxy  - 
3-nitro-i-methylanthraqitinone.  O.  Fischer  and  H.  Reb- 
samen.     Ber.,*  1914,  47,  461—466. 

Twenty  grms.  of  1.4-chloromethylanthraquinone  of  m.  pt. 
164°  C,  were  treated  with  160  grms.  of  nitric  acid  of 
sp.  gr.  1-52,  free  from  chlorine,  added  gradually,  with 
shaking  and  cooling  in  water.  After  standing  for  some 
hours  the  mixture  was  heated  for  a  short  time  to  60°- 
70  C.  poured  into  water,  and  the  orange  precipitate 
separated  and  crystallised  from  its  deep  red  solution  in 
glacial  acetic  acid  ;  a  yield  of  5  grms.  of  red  needles,  or 
leaflets,  of  m.  pt.  217° — 218°  C.  was  obtained.  The  pro- 
duct was  easily  soluble  in  ether  and  alcohol  and  dissolved 
in  dilute  alkalis  with  violet-blue  colour  ;  it  was  a  mordant 
dyestuff  dyeing  almost  exactly  like  j-nitroalizarin,  and 
analysis  proved  it  to  be  1.2-dihydroxy-3-nitro-4-methyl- 
anthraquinone.— G.  H.  F. 

Patents. 

Colouring   matin-*:   Production   of  new  sulphur uhich 

dye  cotton  brown.  J.  Y.  Johnson,  London.  From 
Badische  Anilin  u.  Soda  Fabrik,  Ludwigshafen-on- 
Rhine,  Germany.     Eng.  Pat.  17,317,  July  28,  1913. 

Amino-  or  hydroxy-  derivatives  of  acridines,  or  their  leuco- 
compounds,  for  instance,  Acridine  Yellow  (prepared  from 
m-toluylenediamine  and  formaldehyde),  are  converted  into 
fast  brown  sulphur  dyestuffs  by  melting  with  sulphur  and 
sodium  sulphide  or  preferably  by  melting  first  with  sulphur 
and  subsequently  treating  with  sulphide. — J.  B. 

l.i-Di[hydr]oxy-2->iitroanthraquiiwne      [2  nitroquinizarin] ; 

Manufacture  of .     P.   A.   Newton,   London.     From 

Farbenfabr.  vorm.  F.  Baver  und  Co..  Elberfeld,  Ger- 
many.    Eng.  Pat.   17,780,  Aug.  2.   1913. 

See  Fr.  Pat.  401.094  of  1913  ;  this  J..  1914.  19.— T.  F.  B. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
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Wool ;    The  development  of  the  amido  group  in .     M. 

Fort  and  L.  L.  Lloyd.     J.  Soc.  Dvers  and  Col.,  1914, 
30.  73—77. 

The  potassium  salt  of  ,^-naphthoquinone-4-sulphonic  acid 
condenses  with  a  variety  of  simple  amido  compounds 
with  elimination  of  the  sulphonic  group,  giving  coloured 
products.  This  compound  may  be  utilised  as  a  eolourimetric 
reagent  for  the  free  amido  and  amino  groups  developed  in 
wool  under  various  conditions.  If  wool  scoured  with 
benzene  or  slightly  warm,  neutral  soap  solution  be  boiled 
with  a  solution  of  the  quinonesulphonate  a  faint  per- 
i  manent  brown  stain  is  produced,  but  in  the  case  of  wool 
boiled  for  a  long  time  with  alkaline  scouring  agents  a 
deeper  shade  of  brown  is  developed,  corresponding  to 
a  more  advanced  condensation  with  amido  groups. 
Treatment  with  boiling  dilute  alkalis  increases  the  reac- 
tivity of  the  wool  with  the  quinonesulphonate  and  this 
effect  is  not  appreciably  modified  by  subsequent  treatment 
with  warm  acetic  acid.  Treatment  with  cold  strong 
caustic  soda  produces  some  development  of  amido  groups 
but  not  to  so  high  a  degree  as  boiling  with  dilute  sodium 
carbonate.  The  effect  of  cold  strong  sulphuric  acid  is  to 
suppress  free  amido  groups  and  wool  so  treated  is  not 
stained  by  the  reagent.  A  short  treatment  with  a  hot 
mixture  of  equal  parts  of  sulphuric  acid  and  water, 
followed  by  washing,  greatly  increases  the  staining  capacity 
of  the  wool  and  more  dilute  solutions  of  acid  produce  a 
similar  effect  in  a  less  degree.  The  reaction  of  wool  with 
potassium  naphthoquinonesulphonate  is  of  the  sam' 
order  as  with  acid  dyestuffs  and  both  effects  are  due  to 
the  same  cause,  except  that  acid  dyestuffs  are  capable  el 
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replacing  sulphuric  si  id  combined  as  an  additive  sail  with 
the  fibre,   whereas  sulphuric  acid   in   this  state   partial!] 
hin. Ins   the   condensation    with    the    naphthoquinones!!] 
phonate,     The    effect    of    severe    steaming  01    deoatising 
the  staining  effect   with  the  reagont.     The 
>ung    or    browning    of    wool    under    tho     iutluelici     i 
i  app  u    to  bo  accompanied  b\  thedevelop- 
stent    ol  amnio   groups   and    Ions    exposure   to    the 

111  has  .1  similar  effect.-    .1.  V.  U. 

/  the  retail  -  of .     ( '.    Beadle 

.in. I  II.   P.  Stevens.     J.  Soe.   I",    i     and  Col.,  l'.H  I.  30. 
96. 

Kofe-makjso  fibres  generally  show  .\  considerable  diminu- 
tion  in  tensile  strongth  in  t  he  wot  state,  ed  with 

iliiir  strength    when   dry,   increasing   with   the    time-    oi 
(keeping.     Experiments  with  tlcdychium  coronarium  in  the 
•   !■■.   however,  show  n   tensile  strength  equal   to 
' !i.»t  oi  the  fibre  in  the  dry  state  thus  :  breaking  I  n 

iscular    bundles,    green     plant,    58     kilom.;    after 

■hi  .uul   drying,   .".7     59   kilom.;   after  re-wetting 

i  '.  -l  hours,  I'll  kilom.,  all  values  being  calculated  on  dry 

Some  of  the  measurements  recorded  for  tensile 

as    of    various    libres    arc    given    in    the    following 

:  — 


Calculated 

king 

•  cross- 

Breaking 

'  oiutl 

SQ.    mm. 

length. 

sect  Ion. 

mm. 

kilom. 

0-0240 

0-0224 

..:-.. 

88-4 

Mniiila  (dressed)  .    . 

i-.il  -i 

91-4 

60-9 

0-0093 

B9-  1 

59- 1 

0-000 

:l-t 

22-8 

Ill    

04140 

21-0 

14-0 

—J.  F.  B. 

of  eight 

foreign  fibres    used  for .     F.    Kcerner.     Mitt.    kgl. 

rialprufungsamt.  1914,  31,  405 — 436. 

"it  of  the  i  samination  of  S  rope-making 

btained  from   foreign  and  colonial  souices.     The 

!  longitudinal  and  cross-sectional  structui 

1  and  the  tensile  strengths  determined  on  filaments 

with  a  space  of  20  nun.    between   the  clips.      The  cross- 

-tional  area  of  the  filaments  was  calculated  from   the 

filament  and  the  mean  <\>.  gr.  of  1-5.    T  nsilc 

epeated   after  exposure   to   the   weather  for 

in  midwinter  and  after  immersion  in  sea  water 

•ii  two  occasions,  with  intermediate  drying 

summarised  in  the  table  below  ; 

>.  as  compared  with  that  of  Russian 

los.  jh-r  sq.  mm.,  are  relatively  low  but  still 

lly  useful. 


Soda  cettulott   m  „l  I'/es  ;  Recovery  of  byproductafrom 

\.  Langli  i.     r.|.i.  ii.,i,  .  l'.H  i.  n>.  212     216 

!■  i  bthbb  trials  .hi  a  semi-industrial  se.,1.-  with  EUnmann 

i r  the  rooo  ol   bj   i lui  I     from  •  he  black 

lyes  (this  J.,  1912,  183,  279,  532,  812)  have  bo 
out  on  lyes  from  thi  m  of  wood  bj    I 

sulphate   | less,      The  hope  thai   the   lye  oould   be  re- 

ated  i"  iei  ire  for  two 
preoipitation  and   re  oausl  icisation,   was  n  a    on 

account  oi  the  large  proportion  oi  impurities  remaining 

unpreei|)itateil.      The   Ives   fr.iiii   the  hi 

with  iln    gases  at  95      100   <  .  and  the  humic  Bubstai 
preeipitated    in    a    sintered    condition.     The    liquid    was 
pressed  through  an  externally  cooled  sorew  conveyor  im  ■  • 
a  Biter  which  separated  the  humic  Bubstances  in  a  form 

containing  60 — i"i">  per  n-ni.   of  ■  i i  -\  and  7     8 

per  cent.    Nat0   (referred    to   the   dry   Bui  The 

humic  Bubstances  were  burnt  in  with 

the  addition  of  sodium  sulphate.      I  ed   lye  was 

concentrated  in  vacuo  and  mixed  with  about  1-5  tun 
much  sodium  hydroxide  as  wa  present  in  the 

lye  and  about  half  the  equivali  nl  oi  powdered  lime.     The 
solution  was  filtered,  evaporated   in   the   retort    under  a 
Im   sure  of  2-5  atmos.  and  thrown  by  s  centrifugal  di- 
tributor  on  to  the  externally  heated  walls  oi  a  conical  pan 
from  which    the  dry   mass  was    removed   by  a    scrap 
Destructive   distillation    was   completed    by   passing   tie- 
mass  on  through  a  heated  cast-iron  pipe.     The  distillation 
products  (steam,  acetone  spirit,  aldehydes,  hydrocarbon 
passed   first   through    washers   and    were   then  conden 
The  soda  was  recovered  by  lixiviating  the  charred  residue. 
me  was  the  most  important  by-product.      On  rcctili 
cation,  there  were  obtained  per  <   a  of  pulp:  18  kil" 
pure  acetone.   27  ol   motor  spirit,   11  of  motor  oil  and    II 
of  inferior   motor   oil.     These    products   were     valued 
about  20s.,   whilst    the   extra    cost    of   materials,    fuel  and 
plant  for  obtaining  them    worked   out    at    about    liis.    lid. 
per  ton  of  cellulose.      Laboratory   trials  however  indicated 
t li.rt    the   yield   of   acetone   .spirit    might    bi  t    bj 

50    per  cent,  with  improved  apparatus.       The  process 
hardlv  practicable  with  lyes  from  the  sulphate  process  of 
digestion  and  the  next  trials  will  be  made  in  German] 
pure  cm     i  sod    lyes  from  the  digestion  of  straw. 

—J.  F.  B. 


loid       .1  <   -    ition    of  gases    by-     -■     V.    Lefebure. 
.hem.  SOC.  Trans.,  1914,  105,328   -337. 
Films  of  celluloid  absorb  considerable  quantities  of  g 
e.g.,    carbon    dioxide    diffuses    through    such    films    < 
rapidly.     The   effect    is    relatively   specific   as    it    is 
shown  by  gelatin,  viscoid,  i  t  ,     Pri  cipitated  celluloid 
not  absorb  much  gas.     Experiments  are  in  progress  on  the 
rate  of  absorption  and  the  equilibrium  attained.     Adsorp- 
tion appears  to  be  an  im  porta  n 

thinner  films  :    this  probably  does  not  OCCUI  on  the  oxt' 
outer  surface  but  at  the  surfaces  of  a  u  stem 

lying  just  below. — H.  E.  P. 


Mean 
length  of 


Host 


Cess 
frequent 


Most 
frequent 


- 


ol     lengths  of      width  ol        Lumen 


fibre. 


fibre. 


Ti-i 

per  s.|.  mm  on 

B.     weathei  i 


•i'cn.<  etiiiiinbinns   ....  v 

•liinu*   Cam. 

Hoi 

Cam 

■t«m  hemp    Ma. 

- 

■  •room? 
a>p*«/aru> 

Amaui 


ii  «> 


1-85 
1-59 

1-Os 

-        - 

0-81 
1-03 


mm. 
1-6—2-5 


nun. 
1-1  -1-5 
2-6—3-0 


1-1 — 3-0     others  rare 


13—24 


1-1—4-0     others  rare  13— 24 

1.6—4-0      others  rare  13—30 

2-1-    4ii  oi— 24 

4-1— i-:. 

i     others  rare  13—24 


1-1— 2-5 

1-0—3-0 


2-6—3-0 
3-1—3-5 


13—24 

13—24 


follows 
chiefly  wide, 

chiefly  wide 

narrow. 
regular 

irresrular 


- 
47 


20 


15 


27 

. 

■11 
9 

is 


—J.  F.  B. 
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Hedyehmm  jxipcr  ;  Effects  of  mineral  loading  on  the  physical 

qualities  of .     (.'.  Beadle  and  H.  P.  Stevens.     J.  Soc. 

Dyers  and  Col.,  1914,  30,  S9— 92. 
The  strength  of  llnhjchium  papers  is  largely  dependent 
on  the  peculiar  glutinous  qualities  of  the  parenchyma 
cells  and  these  cells  possess  extraordinary  affinity  for 
the  particles  of  mineral  matter,  so  that  papers  may  be 
made  containing  as  much  as  40 — 50  per  cent,  of 
loading.  In  the  case  of  the  bursting  strain  per  unit 
substance  of  paper  the  diminution  is  directly  proportional 
to  the  decrease  in  percentage  of  fibre  by  weight.  The 
diminution  of  bursting  strain  per  unit  volume  of  paper  is 
also  proportional  to  the  decrease  in  percentage  of  fibre 
by  v,  lunie. — J.  F.  B. 


Paper;  Microscopical  examination  of .     L.  Kollir.nnn. 

Papierfabr.,  1914,  12,  241—240.     (See  also  this  J.,  1912, 
714.) 

Experiments  arc  described  for  the  microscopic  identifica- 
tion of  the  amorphous  constituents  of  papers  by  staining 
them  with  selective  dyestuffs  and  examining  them  in 
silu.  Paper,  after  removal  of  the  resin  with  ether,  is 
stained  first  with  a  solution  of  Erganon  Violet  and  subse- 
quently with  one  of  Capri  Blue.  The  violet  stain  is 
absorbed  by  the  amorphous  particles  of  precipitated 
aluminium  compounds  of  the  sizing,  while  the  blue  is 
absorbed  by  the  china,  clay,  the  two  being  easily  dis- 
tinguishable. With  the  correct  concentration  of  the  blue 
dyostuff  (about  01  per  cent.),  not  too  prolonged  action 
i  •!  the  same  and  sufficient  washing,  it  is  possible  to  ensure 
that  the  fibres  remain  practically  colourless.  By  diving 
the  prepared  specimen  and  examining  after  mounting 
in  petroleum  spirit,  the  fibres  become  more  transparent 
and  the  stained  particles  easily  visible. — J.  F.  B. 


Plastic  fabric;     Treatment    of   continuous    sheets   of . 

W.    B    Fuller,     jun.,    Fall    River,    Mass.      U.S.    l'at. 
1,086,762,  Feb.  10,  1914. 

Dissolved  plastic  material  is  made  to  flow  continuously 
on  to  a  travelling  belt  on  which  it  is  first  allowed  to  become 
partially  .solidified  by  evaporation  of  the  solvent  and 
finally  hardened  by  complete  evaporation  of  the  solvent 
by  a  current  of  hot  air  in  a  chamber.  The  solvent  is 
recovered  from  the  air  by  condensation  and  the  air  then 
reheated  and  returned  to  the  chamber. — J.  B. 


Furs,  skins,  and  similar  objects  ;  Process  for  protecting 

against  the  attacks  of  moths  or  other  insects  or  for  IcilHna 
tin  i  pests.  Act.-Ges.  f.  Anilinfabr.,  Treptow,  Germany. 
Eng.  Pat.  19,688,  Aug.  28,  1912.  Under  Int.  Conv.. 
Oct.  26,  1911. 

See  Fr.  Pat.  442,719  of  1912  ;  this  J.,  1912,  1026.— T.F.B. 

Act  tylcellulo  c  ;     Ma'ufaclure    of .     Knoll    und    Co., 

Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  2491. 
Jan.  30,  1913.     Under  Int.  Conv.,  Feb.  1,  1912. 

See  Fr.  Pat.  453,835  of  1913  ;  this  J.,  1913,  785.— T.  F.  B. 


Patents. 

CarbonisabU  material;  Rendering  acid-proof .  G.  G.  M. 

Hardingharu,  London.  From  The  Western  Precipita- 
tion Co.,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  8030, 
April  .5,  1913. 

WOVBH  cotton  fabric  intended  for  tiie  filtration  of  furnace 
gases  is  rendered  proof  against  the  acid  contained  in 
and  the  high  temperature  of  such  gases  by  heating  to  a 
high  temperature,  preferably  in  a  closed  vessel.  For 
instance,  a  few  minutes  heating  at  3003  to  350°  C.  or  a 
treatment  for  several  days  at  200°  to  250°  C.  will  suffice. 
Fabrics  thus  treated,  and  having  lost  68  to  76  per  cent,  of 
their  original  weight,  showed  tensile  strengths  of  ''30  to 
So  kilos,  per  metre"  (■'originally  2300  kilos,  per  m."). 
They  resisted  boiling  sulphuric  acid  up  to  strengths  of 
50  to  64  per  cent.  The  compounds  obtained  are  possibly 
"  pseudo-carbons,"  comparable  with  coal  and  asphaltum. 
Other  carbonisable  material  than  cotton  can  be  used. — J.B. 


Textile  fibre  from  Epilobium  angusti folium  ;    Production  of 
.     K.Schumann.     Ger.  Pat.  269,350,  Jan.  6,  1912. 

By  manuring  the  growing  plants  with,  for  example, 
ammonium  salts,  or  gas  liquor  of  1° — 2°  B.  (sp.  gr.  1-007 — 
1-014),  the  seed  hairs  are  rendered  stronger,  longer  and 
more  elastic;  and  subsequently  the  surface  of  the  seed 
hairs  is  roughened  by  subjecting  them  to  the  action  of 
superheated  steam. — A.  S. 


Concentrating,    washing   or    bleaching    cellulose-pulp,    etc.  ; 

Apparatus  for .     G.  Gu-in,  Heywood.     Eng.    Pat. 

2629,  Feb.  1,  1913. 

The  wet  pulp  is  fed  upwards  between  two  revolving 
cylinders  covered  with  wire  cloth,  whereby  it  is  drained. 
and,  after  passing  under  a  metal  roller,  it  is  removed  by 
means  of  a  doctor  from  the  cylinder  to  which  it  is  adhering, 
this  cylinder  being  allowed  to  move  transversely,  whilst 
the  other  remains  relatively  fixed. — J.  B. 


Paper  suitable  for  security-cheques  ;    Manufacture  of » 

R.   C.  Henzies  and  J.   E.  Aitken,  Musselburgh.     U.S. 
Pat.    1,086,386,   Feb.    10,    1914. 

See  Fr.  Pat.  439,426  of  1912  ;  this  J.,  1912,  714.— T.  F.  B. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Bleaching    agents;     Actio i    of on    various  natural 

colouring  matter'.    R.  L.  Tavlor.     J.  Soc.  Dvers  and  Co'., 
1914,  30,  85—88.     (Sec  also  this  J  ,  1912,  429.) 

The  colouring  matter  of  raw  linen  cannot  be  bleached 
completely  by  solutions  of  free  chlorine  or  hypochlorous 
acid  ;    a  hypochlorite  must  be  present.     The  most  rapid 
and  complete  bleaching  effect  is  obtained  when  sufficient 
alkali  is  added  to  neutralise  the  chlorine  or  hypochloroos 
acid,   almost   but   not  quite,   completely.     The  colon 
matters  of  linen  appear  to  exist  in  two  varieties,  one  of 
which  is   bleached   rapidly   by   chlorine   or   hypochlorous 
acid  but  very  slowly  by  hypochlorites,  whilst  the  other 
Tesists  the  acid  reagents  but  is  bleached  by  an  alkaline 
hypochlorite.     The  colouring  natters  of  cotton  also  cxi-' 
in  two  varieties,  similarly  differentiated.     The  activity  of 
bleaching  liquors  upon  natural  colouring  matters  therefore 
cannot    be    measured    by    their   activity   towards   sin 
dyestuffs  such  as  Turkey  Red  or  Indigo.     In  the  latter 
eases  the  bleaching  activity  is  directly  dependent  upon  the 
amount  of  free  chlorine  or  hypochlorous  acid  present  in 
the  liquor  and  any  agent   which  increases  the  degree 
acidity  would  stimulate  the  bleaching  ;    this  is  not  thi 
case  with  the  bleaching  of  textile  fibres.     In  both  ca.-  - 
an  excess  of  alkali  exerts  a  powerful  retarding  influence 
on    the    bleaching.     The    author    describes    experim 
which  show  that   the  optimum  effect  is  produced  when 
acid  is  added  to  the  bleach  liquor  in  quantity  sli^i 
in  excess  of  that  necessary  to  neutralise  the  free  alkali' 
of  the  solution. — J.  F.  B. 

Sulphur  blacks;    Process  for  improiirg  the  tone  of • 

G.  Saget.  Sealed  note  No.  1630,  dated  May  7,  190»>. 
Report  thereon  by  T.  Strieker.  Bull.  Soc.  Ind.  Mulhouse, 
1913,  83,  803—804. 

The  difficulty  of  the  bronzing  of  sulphur  blacks  is  e 
come  by  after-treating  with  a  cold  solution  containing 
15  c.c.  of  acetate  ef  alumina  of  16°  B.  (sp.  gr.  1-126 
per  litre,  rinsing,  squeezing,  padding  with  a  10  per  cent, 
solution  of  Turkey  red  oil  and  drying  without  wash- 
ing.  The  report  states  that  this  method  gives  a  much 
better  result  than  the  usual  one  of  simply  oiling  aftci 
dyeing. — J.  B. 
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Para-red;    .1    method  of  ,  lion   of  the 

^•naphtlii'l    i"    dyeing  ';.    Saget.     Sealed    Note 

No.    1  ii'".   dated   Julj  l.    1003.     Report    thereon    I 

I'.   Binder.     Bull.  Soa  [nd.   Mulhouse,  L913,  83,  801 
803 

Tiik  addition  to  the  padding  liq •  of  lOperoent.  of  sod 

sulphite  •  .  >   tab  on  ( he  weight  of  the  9  naphl  hoi  enal 
the   pieces   t"   bo   kepi    several   days   without    becoming 
ed.-    J.B. 

Logwood    Black;     Production    of applicable    to    tide, 

woolorcotton  by  direct  oxidation  on  Ihefibre.  A.  Romann. 
Bealed  Note  No.  702,  dated  Oot.  I,  1892.  Report 
thereon  by  .1.  Zubelen.  Bull.  Soo,  Ind.  Mulhouse,  1013, 
83,  SOT    «08. 

wood  extract  isfprinted  directly  on  to  the  material 
«  hioh  is  then  steamed  for 30 seconds,  and  passed  into  a  bath 
of  bichromate,  with  or  without  the  addition  of  ammonia,  at 
..ii  C.  i  i  white  is  cleared  by  moans  of  bisulphite.  The 
report  Btatea  thai  the  process  gives  good  results  on  cotton 
and  silk,  but  not  on  wool.      .1.  r. 

Indigo  discharges  with  the  aid  of  bromine  compounds. 
M.  Freibcrger.  Sealed  Motes  Nob.  711  and  715,  dated 
Deo.  19,  1892,  and  1780  ol  Nov.  11,  1007.  Bull.  Soc. 
Ind.  Mulhouse.  1913,  83,  811     si  I. 

Ammonium  bromide  is  used  in  conjunction  with  ohloi 
(nf  aluminium,  barium,  etc.)  and  an  agent  to  promote  the 
oxidation,  e.g.,  chromium  hydroxide,  ferric  chloride  or 
copper  salts.  It  can  also  be  used  in  conjunction  with  the 
very  active  aluminium  chlorate  and  sodium  bichromate 
mixture,  where  it 'acts  in  preventing  the  burning  >>f  the 
piece  during  drying.  This  chromate  discharge  is  greatly 
improved  by  the  addition  of  lead  sulphide  and  barium 
sulphate  to  the  mixture,  the  colours  being  Tendered  more 
stable  and  the  rollers  le>-s  liable  to  attack.  Lead  sulphate 
■  Mied   tin  steaming. — ,1.  1:. 

Drying   pieces   after   printing.     Kocchlin    Freres.     Sealed 

Note  No.  7L,(i,  dated  March  22,  1893.  Report  thereon 
by  L.  Bloch.  Bull.  Soc.  Ind.  .Mulhouse,  1013,  83, 
809—810. 

Tin:  method  of  drying  consists  in  presenting,  during  as 
peat  a  part  as  possible  of  the  passage  of  the  piece  throuj  b 
hot  line,  the  printed  side  of  the  cloth  to  the  heated 
surface.  This  constituted  a  reversal  of  contemporary 
practice,  and  had  for  its  object  the  securing  of  cli  a 
prints  by  a  rapid  drying  of  the  surface  of  the  colour.  I 
ating  running.— J.  B. 

Patents. 

Dyeing  of  hair.     C.  Monnet.     Fr.  Pat.  402,577,  Nov.  25, 
1912. 

Tiif.  diamines  used  for  dyi  ing  are  applied  simultaneously 
with  soap,  thus  avoiding  intimate  contact  ,\ith,  and  their 
fixation  on,  the  living  tissue,  and  permitting  the  rapid 
removal  of  excess  of  colouring  matter  by  washing  with 
water.— B.  N. 

Dyeini  of  fur  and  hair.  Act.-Ges.  fiir  Anilin-Fabrikatiort. 
ft.  Pat  162,824,  Sept.  20,  1913.  Under  Int.  Conv., 
Dec.   11,   1912  and  .March  22,   1913. 

The  fur  or  hair  is  dyed  with  a  mixture  comprising 
an  aromatic  m-  or  j)-dianiinc  or  a  derivative  thereof. 
•  jj.,  p-phenylenediamine,  p-toluylenediamine,  p-aminodi- 
methylaniline,  p-aminodiethylaniline,  p-diaminodiphenyl- 
amine,  m-toluyfenediamine,  with  an  aromatic  dihydroxy 
compound,  such  as  resorcinol,  pyrocatechol,  1-iuethyl- 
3.5-aihydroxybenzene,  dihydroxynaphthalene,  etc.,  and 
en  appropriate  oxidising  agent,  such  as  hvdrogen  peroxide. 

— B.  X. 

Prints  ;    Production  of  fast  coloured .     H.  Levinstein 

and  Levinstein  Ltd.,  Manchester.  Eng.  Pat.  3427. 
Feb.  10,  1913. 

vxrivE  dye-stuff  containing  resorcinol  as  a 
component  is  printed  together  with  a  thickening  agent  and 


formaldohydo,  oi  a  subi  tanoo  i  apabli  ol  til 

dehyde  when  heated  tuple,  hexamethylenc- 

tel n. mine.     Aftei  nod  n hich 

...   I    .  to  bo '    ... i'    olutioi       rhi   mi 

i  hoi  .    ulph  nic  aeid  and  resorcinol 
gives    a    brown,    I  hat    Fri  m   /  aminoai  i  tanilidi 
i. .    J.  B. 

I  for . 

The  ( lalico  Pi  int  era'  A  i  Ltd.,  Mam 

J.   \luii,  Glasgow.     Eng.  Pat.  5278,  March  3,  L913. 

Am  improt  ed  mechanism  for  autoi  and 

re-starting  in  correct  register  the  tappet  and  theii  tappet 
shafts  in  machines  for  intermittent  printing,  particularly 
such  as  are  described  in  Eng.  Pats.  22,678  ol  1902,  26,088 
1. 1  1903  and  27,668  of  1907  (this  J.,  1904,  933).     J.  B. 

Flame-extinguishing  material[fbr  fibres  and  fabrics^.     I 
extinguy  hing compound.     J. W. Aylsworth, Ei   tOrai 
N.J.,   Assignor   to   Condensite   Co.    ol    America,    Glen 
Ridge,     N..I.     U.S.     Pats.     1,085,783    and     1,<>- 
Feb.  3,  191  l. 
(1).  Fibres  or  fabrics  are  impregnated  with  a  solution  in 
watei  of  a  higher  halogen  substitution  product  of  a  pheni  1 
and  then  treated  to  precipitate  the  bodj    in  an   ill  olul 
form,  the  material  being  thus  rendered  non-inflammable 
and    water-repellent.    (2).   An   aqueous   solution   of   an 

alkali  salt  of  a  higher  halogen  substitution  | luct 

phi  m .I  or  an  organic  acid,  capable  of  producing  flan  • 
extinguishing  vapours  at  a  temperature  of  from  400°  to 
700    I'.   (204     I"  371    C),  together  with  a   mineral  salt 
having  combustion-retarding  properties. — H.  11. 

Fabrics  incombustible   and  fire-resisting ;    Hindering    --     ■ 

L.  Bohler.     Fr.  Pat.  156,589,  Feb.  20,  1013. 
Tissues  of  all  kinds  arc  treated  in  a  solution  of  alum, 
ueezed,  dried,  then  soaked  in  a  solution  of  ammonium 
sulphate  and  finally  dried  slowly. — J.  B. 


VII.-ACIDS  ;  ALKALIS  ;   SALTS  ;   NON- 
METALLIC  ELEMENTS. 

Sicilian  sulphur  trade.     Chem.  Trade  J.,  March  7,   101  I. 

[T.K.] 
According  tu  the  official  report  of  the  Compulsory  Sicilian 
Sulphur    Combine    for    the    seventh    working    year    b 
August  1.  1912,  to  July  31,  1913,  the  total  product! 
sulphur  in  Sicily  was  351,752  tons,  against   366,457  tons 
in  1911— 12  and  391,908  in  1910— 11.  The  failure  ton 
a  normal  production  of  400,000  tons  is  again  attributed 
to  tho   general  conditions  and   to   the  closing,   in    1}13, 
of  7  mines  in  addition  to  the   10  mines  closed  in   1912 
The  total  sales  during  1912     13,  including  sales  for  future 
delivery,  amounted  to  497,246  tons, against  603,266  ions  in 
1911— 12  and  816,818  tons  in  1910—11.     The  total  export* 
declined  from  447,038   tons   in  1011  —  12   to  434,473  tons 
in    1912 — 13.     The  most   striking   decline   in    the  exp 
is  that  to  France,  which  has  always  imported  the  la:. 
quantity,  and   which   took  32.070  tons   less   than   during 
the  preceding  year.     This  decline  is  believed  to  be 
to   the   establishment   by  the   Union  Sulphur  Company 
of  large  refineries  in  that  country.     On  the  other  hand, 
the  exports  to  Germany  increased  by  6,222  tons,  to  Norway 
by  5  278  tons,  to  Russia  by  4,:.20  tons,  to  Turkey  by  4,352 
tons,  and  to  Sweden  by  3,422  tons.     The  exports  to  the 
United  States  further  declined  from  7,125  tons  in  1912  to 
1,702  tons  in  1013. 

Hydrochloric  arid  ;    New  apparatus  for   the  conden" 

of .     H.    Friedrich.     Chem.    Apparatur,    1914,    1, 

38—39. 
The  apparatus  comprises  a  combination  of  "  taurines 
and  absorption  towers,  extending  in  a  vertical  direction 
so  as  to  economise  ground  space  :    for  a  daily  output  of 
5000  kilos,  of  saltcake,  the  whole  of  the  condensing  plant 
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■does  not  require  more  than  4  sq.  m.  of  ground  space.  The 
■"  tomilles  "  (see  Fig.)  consist  of  cylindrical  vessels,  120 
•cm.  diam.  by  50  cm.  high,  filled  with  the  absorbing  liquid 


to  a  height  of  20  cm.,  and  each  having  a  layer  (in  em. 
iiigh)  of  cooling  water  on  the  cover.  Inside  each  "  tou- 
rille  "  are  2  cylindrical  partitions,  with  vertical  slits  on 
opposite  sides,  to  cause  the  gas  to  take  a  tortuous  path. 
The  '•  tourilles  "  are  connected  by  short  towers  with  stone- 
ware packing,  over  which  the  absorbing  liquid  trickle.-  in 
i    --ing  from  one  "  tourille  "  to  the  next  lower  one. — A.  8. 

Perchromic     acid;      Preparation     of    blue .     Higher 

oxidation  products  of  chromium.      VI.     E.  H.  Riesenfcld 
and  W.  Man.     Ber.,  191-t,  47,  548—553. 

Perchromic  acid  was  obtained  as  a  dark  blue  crystalline 
mass  by  the  oxidation  of  chromic  anhydride,  dissolved  in 
methylic  ether,  with  97  per  cent,  hydrogen  peroxide  at 
— 30°  C.  The  composition  of  the  acid  was  independent  of 
the  amount  of  peroxide  used  ;  the  ratio  of  active  oxygen 
(  r  :  H„0  was  3-44  :  1  :  3-45,  as  compared  with  3-5  ;  1  :  3-5 
required  for  H,CrOs,2H,0.  The  water  is  not  regarded 
as  merely  water  of  crystallisation,  but  of  constitution,  as 
expressed  by  the  suggested  formula,  Cr(OH),,(O.OH),. 
The  acid  decomposes  at  temperatures  above  — 30c  C.  ;  it 
appears  to  be  of  about  the  same  strength  as  acetic  acid. 

— G,  E.  M. 

Nickel   sulphide   and   cobalt   sulphide.     A.    Tbiel   and   H. 
Gessner.     Z   anorg.  Chem..  1914,  86,  1 — 57. 

Experiments  in  an  atmosphere  of  nitrogen  in  a  special 
apparatus  showed  that  the  anomalous  behaviour  of  nickel 
sulphide  to  dilute  mineral  acids  is  due  to  its  existence  in 
three  forms.  The  a-modification  is  dissolved  by  strong 
mineral  acids  of  001  A"  concentration  and  upwards,  and  is 
easily  oxidised ;  glacial  acetic  acid  rapidly,  or  water 
slowly,  converts  it  into  the  ^-modification,  soluble  in  hot 
i'  V  hydrochloric  acid,  and  the  -, -modification,  soluble 
only  with  the  aid  of  oxidising  agents.  The  ,3-  and  7- 
-ulphides  are  formed  chiefly  or  exclusively  on  precipitation 
from  very  dilute  solutions  ;  from  hot.  strongly  acid  solu- 
1  ions  the  7-modificatim  is  formed,  while  all  three  occur 
in  the  precipitate  obtained  in  ordinary  analysis.     The  fall 


in  solubility  of  fresh  precipitates  on  exposure  to  air  is  due 
to  the  oxidation  of  the  sulphide  to  compounds  soluble 
with  difficulty,  and  conversion  of  these  by  the  hydrogen 
sulphide  present  to  /J-or  7-sulphides.  The  three  modifica- 
tions are  polvmerides,  of  which  the  first  is  amorphous, 
and  the  other  two  of  different  crystalline  form.  An  appar- 
ently true  equilibrium  is  reached  with  dilute  hydrochloric- 
acid  and  J-  or  7-sulphide,  but  not  on  starting  from 
nickel  salt  and  hydrogen  sulphide. — 0.  E.  M. 

Bromination  oj  manganese  in  ethereal  medium.  F. 
Ducelliez  and  A.  Raynaud.  Comptes  rend.,  1914.  158. 
576 — 578. 

Manganese  did  not  unite  with  dry  bromine  at  the  ordinary 
temperature,  but  in  presence  of  anhvdrous  ether,  two  com- 
pounds,   MnBr:,.(C,Hi)20    and    MnBr3,3(C,H5) ,( >. 
obtained.     The  former,  a  deliquescent  crystalline  substance, 
yielded  manganous  bromide  on  heating. — F.  Sodn. 


'        -       Influenct    of  colloids  and  fine  suspensions  on 

solubility    of in    water.     IV.    Solubility    of   nitrous 

•  at  pressures  lower  than  atmospheric.  A.  Findlav 
and  0.  K.  Howell.  Chem.  Soc.  Trans.  1914.  105,  291  — 
298. 

From  the  present  results  and  those  obtained  previously 
(this  ,J.,  1910,  350)  complete  solubility  curves  for  nit; 
oxide  in  water  in  presence  of  colloids  have  been  plotted 
for  pressures  varying  from  250  to  1400  mm.  of  mercury. 
In  all  cases  there  was  a  minimum,  well  marked  with  solu- 
tions of  gelatin,  dextrin,  and  ferric  hydroxide,  but  shallow 
with  silicic  acid  solutions.  (Cp.  the  solubility  of  carbon 
dioxide,  this  J.,  1913,  486.)  In  starch  solutions  also 
distinct  indications  of  a  minimum  solubility  were  obtained, 
though  this  was  not  observed  in  the  case  of  the  solubility 
of  carbon  dioxide.  The  solubilities  obtained  with  sus- 
pensions of  silica  did  not  appreciably  differ  from  those  in 
pure  water.  With  charcoal  suspensions  an  ascending 
solubility  curve  was  obtained  throughout  the  whole  rariL'e 
of  pressures  employed. — G.  F.  M. 

.'»'    irati r  ;    Decomposition   of in   the   light.     ,f. 

Milbauer.     Z.  physik.  Chem.,  1914,  86,  564—566. 

Experiments  with  a  considerable  number  of  substances. 
showed  that  none  of  them,  with  the  exception  of  bromine, 
notably  accelerated  the  photochemical  decomposition  of 
chlorine  water,  when  added  thereto  in  small  quantity 
(0001  grm.  per  10  c.c).  Mixtures  of  chlorine  water  and 
bromine  water  in  all  proportions  decomposed  more  rapidly 
on  exposure  to  light  than  either  of  the  pure  solutions. 

—A.  8. 

Formates  ;  Decomjiosition  of in  relation  to  the  tech' 

production  of  hydrogen.  M.  G.  Levi  and  A.  lava. 
AnnaliChim.  Appl.,  1914,  1,  1—24. 
1  ink  of  the  processes  proposed  for  the  technical  production 
of  hydrogen  from  water-gas  consists  in  passing  the  latter. 
together  with  steam,  over  lime  heated  to  about  500 
when,  it  is  stated,  hvdrogen  is  produced  according  to  the 
equation  :  CaO+CO+HjO— CaC03-H,.  In  view  of 
the  known  analogous  reactions  with  alkali  hydroxides,  the 
reaction  may  be  regarded  as  proceeding  in  two  stages,  with 
intermediate  formation  of  calcium  formate  : — 

2C0  -CaOT-H.0  =  (HC0U),l  a  ; 

(HCOO)2Ca  =  CaC03--L'U-fH.,. 

The  authors  have  studied  the  decomposition  of  anhydrous 
sodium  and  calcium  formates  by  heat.  In  an  atmosphere 
of  nitrogen,  decomposition  of  sodium  formate  began  at 
300  310  1  .  and  became  vigorous  at  400'  C.  Betv 
330=  and  600°  C.  the  gases  produced  consisted  of  carl»>n 
monoxide  (22-9 — 40-2  per  cent.)  and  hydrogen  (53-4 — 
771  per  cent.),  with  a  small  proportion  of  carbon  dioxide 
increasing  with  the  temperature  (up  to  6-4  per  cent.)- 
The  yield  of  hydrogen  was  highest  at  the  lower  tempera 
tures'  (330D — 370°  C).  The  residue  consisted  of  carbonate 
and  oxalate,  the  latter  predominating  at  temperatures  up 
to  about  500"  C,  and  a  small  quantity  of  carbon* 
matter,  increasing  with  the  temperature.     Small  quantity- 
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nf  oondensable  volatile  products  wore  also  formed. 
Calcium  formate  in  an  atmosphere  oi  nitrogen  showed 
appreciable    decomposition     at     n«i      HO    C.    and    do- 

composed    \  Jl; jf)    .it    .''"in   C.     Larger    quantities   oi 

volatile  oondonsable  produi  ts  wore  formed,  the  gases  con- 

tamed   mi larbon  dioxide  and  also  notable  quantities 

of  methane,  increasing  with  the  temperature    up  to  about 

.mi   C.     In   an   atmosphere   ol   carbon    m xide,   larger 

quantities  ol  oarl lioxido  were  produoed  from  Bodium 

formate  than  in  an  atmosphere  of  nitrogon,  and  methane 
was  also  formed,  whilst  from  both  formates  the  yield  of 
hydrogen  was  less.  The  gases  wero  in  all  oases  tested  (or 
uus.it him i,il  hydrocai  bons  bj  means  of  bromine  water  and 
fuming  Bulphuric  acid,  and   with   both   reagents,  a  small 

diminution  of  volun icurrod,  but  similar  results  were 

obtained   in  oontrol   experiments   with   test    mixtures   oi 
i  monoxide  and  nitrogen.      V  S. 

Jfiirogen;     Oxidation    oj       —under    thi     influei 
electric  discharge.     II.  Activation  of  nitrog 
by  the  direct  current  arc.     A.  Koenig  and  E.  Kind.     Bei  . 
1814,  47,516     •"•-'i>     (Seoalso  this  J.,  1913,82,  194  and 

Tut.    i  xperiments    described    Bhow     thai     nitrogen    and 

gen  can  actually  combine  outside  the  path  of  the  dis. 

charge  at  relatively  low  tomperatures  to  give  appreciable 

quantities    of    nitrogen    peroxide.      This    points    to    an 

i  of  one  or  both  of  the  gases,  the  activity  being 
mi'd  after  the  gas  has  been  removed  from  the  effect  of 
the  discharge.     (See  also  following  abstract.)     W.  II.  P. 

fifr-glmr  <if A.  Koeiiit:  and  I'..  Klod. 

Her.,  1914,  47,  523—529. 

Tut:  after-glow  in  nitrogen  will  take  place  even  after  the 
most  thorough  removal  of  all  traces  of  oxygen,  provided 
that  the  gas  is  also  free  from  metallic  vapours  (•  .(/..mercury) 
and  Domcke,  this  J.,  1914,  76  and  254).      A  small 
BOf  mercury  vapour  extinguishes  the  after-glow,  but  the 
ttion  of  a  little  oxygen  by  oxidising  the  metal  restores 
it.  while  a  further  addition  of  oxygen  weakens  and  finally 
[ting  lishes   it.      In    experiments    with    Tiede    and 
IVmeke's  apparatus   the    pump  and  the  manometer  wire 
sufficient  to  provide  the  mercury  vapour  to  extinguish  the 
discharge  if  no  oxygen  was  present.     The  authors1  conclu- 
sions are  strengthened   by  spectroscopic  observations  of 
the  discharge.     \\ .  11.  P. 

Xitrogrn  :    Phenomena    exhibited   by  highly   rarefied . 

.1.  de  Kowalski.     Comptes  rend..   1914.  158,  625—627. 
ompare  this  .1.,  1(114,  7t;,  a.-,4  ■  also  preceding  abstract.) 

A  befbtition  of  Strutt's  work  on  the  production  of 
"  active    nitrogen  "    has    yielded    results    in    agreement 

with,  notwithstanding  that  the  gas  was  carefully 
purified,  with  a  special  view  to  the  elimination  of  the  last 

-  of  oxygen,  by  the  methods  of  Rayleigh  and  Gehlhofi 

this  J.,  1911.683).  At  pressures  below  o  10"*  mm. 
and  under  the  influence  of  an  intense  electric  field  a  previ- 
1  preliminary  phenomenon  was  remarked 
upon  breaking  the  current  :  numerous  minute  explosions 
accompanied  by  an  intense  violet  luminescence  were 
variola  for  a  brief  period,  after  which  the  characteristic 
.'  of  the  active  nitrogen''  alone  remained. 
The  violet  light  gave  the  mercury  spectrum,  and  the  author 
attributes  the  phenomenon  to  the  presence  of  an  explosive 
nitride  of  mercury,  the  formation  of  which  is  due  to  the 

in  of  "  active  nitrogen  "  upon  traces  of  mercury  from 
the  vacuum  pump. — J.  R. 

rmination   of  free   caustic  alkali   in   commercial   soda 
Is  and  soaps   by   the   barium   chlorid*    method. 
Khng  and  others.     S«  XII. 

rmination  of  nitraU  a  by  means  of  diphenyl- 
bsxtidinc.     Marqueyrol    and    Muraour.     See  XXIII. 

KttR.ni  m. 

l'!i:s  Journal,  .March  Hi.  1014    page  io4.  col.  1,  lines  22 
-'-t  from  the  bottom  should  be  transposed. 
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acid  ,'    Pro  lus  foi  tht  f 

highly    concentrated    or  idrated         .     Verein 

Chemischei    Fabriken  in   Mannheim      Ft     Pat,   162,290, 

Sept.  s,  1913.     Under  [nt.  I  qnv.,  Sept,  16,  1912. 
-Mix k i >   nitne  and   Bulphuric  aoids   Mow    in    .   continuous 
stream  (proferablj  nol  more  than  '■'•     t  em.  deep)  through 
a  -nil.  in  which  a  current  of  air  oi  analogous  gas  pa 
over  the  mixture  bo  as  to  oarrj  the  volatilised  nitrii   aoid 
towards  the  vapour  exit.     The  still  described  i-  circular 
and  \'i\  -hallow  ;  it  is  heated  at  the  l.ot toii i  only, and  the 
mixed  acid-,  introduced  through  a  contral  pipe, 
to  follow  s  protracted  path  bj  direi  ting  walls  attached  to 
the  hot  ton  i  plate.     Dry  air  enters  from  an   innulai     p 
near  the  periphery  of  the  still,  formed   bj    a  depend 

a  i"  "ii  n  aching  to  il i  faei   of  the  i  out 

through  the  -till  head.     F.  S 

Nitric  acid;     Manufacluri    oj  fro 

Traiiie  and  llellniers.  II.  Wcyer,  and  F.   Brandenburg. 
Ger.  I'ai.  269,656,  Oct.  -'-'.  1912. 

In  the  manufacture  of  nitric  acid  by  igniting  calcium 
nitrate  and  treating  the  resulting  nitrous  fumes  with 
moist  oxygen  oi  air.  an  inert  refractory  substance  such  as 
burnt  lime  i-  added  to  the  calcium  nitrate  befon 
during  decomposition.  The  lime  i-  added  in  sm  h  quantity 
that  the  fused  calcium  nitrate  is  absorbed  by  or  envelops 
the  pieces  of  lime;    it  can    then  be  re.idili    kept  in  motion 

I iy  the  stirring  apparatus  and  does  not  remain  i ntact 

with  the  heating  surface  and  form  a  crust  thereon.— A,  v 

Acid  vapours;    Apparatus  for  lh 
and  hydrochloric] .     E.  Leblanc.     Fr.  Pat.   162,712, 

Sept.    17.   1913. 

Internal   cooling    of    condensing    plant    is    secured   by 

arranging  within  the  apparatus  groups  of  tubes  of  glass 
or  other  acid-resisting  material,  so  supported  that  the 
aoid  vapours  may  circulate  around  them.  Bach  tube 
encloses  an  inner  metal  tube  reaching  almost  to  its  low  i 
end  which  is  closed,  the  inner  tube  serving  for  the  intro- 
duction of  water  which  passes  up  the  outer  tube and  .  hence 
to  another  member  oi  the  group.  The  upper  ends  of  the 
tubes  and   the  connecting   pieces  arc  exposed. — F.  SODN. 

Atomiser  for  lead  [sulphuric  acid]  chambers.     J.   Parent. 
'  Fr.  Pat.  462,349,  Aug.  I,  1913. 

A  channel,  oblique  to  the  axis,  leads  fiom  the  feed  tube 
to  the  central  passage  of  the  atomiser,  so  that,  when  liquid 
is  forced  through  under  pressure,  a  very  rapid  rotary  mot  ion 
is  acquired  and  a  powerful  spreading  effect  produced  at  the 
bowl-shaped  nozzle. — F.  Sodn, 

Sulphuric   acid;    Construction  for   lead  <■  the 

manufacture    of .     Z.   Litiman.     Fr.    Pat.   462,668, 

Sept.  5,  1913. 
The  roofs  arc  step-like  in  construction  so  that  the  height 
of  the  chamber  diminishes  in  the  direction  of  How  of  the 
gases;  alio  the  end  chambers  are  divided  by  diagonal 
partitions  into  oompartmenta  (communicating  with  each 
other)  of  deem  asmg  section  from  entry  to  exit  of  tl 
In  the  principal  chamber  the  cooling  effect  is  increased  by 
valved  pipe-  above  the  roof,  connecting  the  step,-  on.  with 
another,  an  ndary  system  of  gas   pass   - 

valved)  connects  the  floor  of  the  principal  chamber  with 
the  toofs  ,,f  subsequent  chambers,  without  disturbing 
the  principal  gas  circulation. — F.  Sodjt. 

Purin-  :   Mi  the  9 whereby  ll>'  accompom 

sulphates.     C.  P.  Debuoh.     Ger.  Pat.  269,774,  July  26, 
1912. 

Instead  of  the  pyrites  being  transferred  from 

the  first  hearth   to  the  second,  from  the  second  to  the 

third,   and   so  on,   a   portion   is   transferred  from  the  tirst 
hearth  to  the  third,  from  the  second  to  the  fourth,  and  - 
In  this  way  the  quantity  of  sulphur  burnt  per  unit  of  lime 
on  each  hearth,  and  henee  the  temperature,  is  diminished, 
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whilst  at  the  same  time  the  material  transferred  carries 
with  it  sufficient  heat  to  ensure  the  continuation  and 
completion  of  the  roasting  of  the  partially  roasted  material. 
It  is  stated  that  by  this  means  efficient  oxidation  of  the 
pyrites  and  simultaneous  conversion  of  the  copper,  zinc 
and  lead  into  sulphates  are  attained.  A  similar  result 
can  be  obtained  by  mixing  inert  material  (».c/.  pyrites  cinder) 
with  the  raw  pyrites. — A.  S. 

Waste   [sulphuric]    acid   anil  acid   effluents  from    tin-plate 

works  and  the  like  ;  Treatment  of .     F.A.Anderson, 

Xewcastle-on-Tyne.     Eng.  Pat.  3505,  Feb.   11,  1913. 

The  acid  effluent  is  treated  with  excess  of  cream  or  milk 
of  lime,  thoroughly  agitated  for  2 — 3  hours,  and  the 
precipitate,  containing  ferrous  hydroxide,  calcium  sul- 
phate, and  a  little  calcium  hydroxide,  settled,  collected, 
and  pumped  into  filter-presses.  The  resulting  cakes  are 
stored  for  a  few  days,  until  the  ferrous  hydroxide  has  bi  en 
completely  oxidised,  and  are  then  used  for  coal-gas  purifi- 
cation or  plaster  of  Paris  manufacture,  according  as  ferric 
hydroxide  or  calcium  sulphate  is  the  predominating  con- 
stituent.— 0.  R. 

Varytes  from    ores  ;     Method    of   separating .     C.    J. 

Greenstreet.     St.     Louis,    U.S.A.     Eng.     Pat.     16,273, 

July  15,  1913. 
See  U.S.  Pat.  1,089,545  of  1913;  this  J.,  1913,  S7I. 
So  lium  chloride  may  be  replaced  by  potassium,  magnesium, 
calcium,  strontium,  or  barium  chloride,  sodium,  mag- 
nesium, or  potassium  sulphate,  or  potassium  or  sodium 
bisulphate.— T.  F.  B. 

Chalk  ;     Process  of  manufacture  of  [pre  cipitated] .     L. 

Negro.     Fr.  Pat.  462,329,  June  21,  '913. 

Gases  produced  during  lime  burning  are  passed,  after 
purification,  into  milk  of  lime  (made  from  the  quicklime 
or  lime  residues),  and  the  resulting  calcium  carbonate  is 
filtered  off  and  dried. — F    Sodn. 

Alkali  aivl  alkaline-earth   chlorides  :     Means  for  the  elec- 
trolysis   of .     A.     Clemm,     Mannheim,     Germany. 

En».  Pat.  21,462,  S-pt.  23,  1913.  Under  Int.  Conv. 
Dec.  3,  1912. 
In  the  electrolysis  of  a'kali  and  alkaline-earth  chloride 
solutions  by  processes  using  vertical  diaphragms  and  cir- 
culating electrolytes,  a  powder,  such  as  barium  sulphate, 
which  is  proof  against  chlorine,  hydrochloric  acid,  and 
caustic  alkali,  is  interposed  in  the  diaphragms  between  an 
alkali-resisting  material,  such  as  asbestos  fabric  on  the 
cathode  side,  and  an  arrangement  of  acid-  and  chlorine- 
resisting  material,  such  as  glass,  ebonite,  stoneware,  or  the 
like,  on  the  anode  side.  With  such  diaphragm  arrange- 
ment, high  yields  of  concentrated  hydroxide  lyes  and  very 
high  current  efficiency  can  be  obtained. — O.  R. 

Aluminium  nitride  ;    Process  and  electric  furnace  for  the 

manufacture  of .     G.  Coutagne.     Fr.  Pat.  462,462, 

Nov.  22,  1912. 
A  mixture  of  carbon  and  alumina  (or  material  containing 
alumina,  such  as  bauxite),  travelling  slowly  through  a 
furnace,  is  heated,  in  one  zone,  to  a  temperature  (not 
necessarily  uniform)  sufficiently  high  to  reduce  the 
alumina  more  or  less  completely,  whilst  nitrogen  (as 
producer  gas,  for  example)  slowly  passes  in  the  opposite 
direction,  so  as  to  meet  the  deoxidised  material  beyond 
the  zone  of  irregular  temperature.  The  process  may  be 
carried  out  in  a  vertical  tubular  furnace,  of  which  the 
carbon  lining  constitutes  one  electrode  ;  the  second  elec- 
trode is  suspended  axially,  and  the  surrounding  space  is 
filled  with  the  material  to  be  treated,  this  being  heated 
directly  by  the  passage  of  a  low-tension  current 

— F.  Sodn. 


Ammonia  ;  Process  of  synthesis  of 
A.    Serret.     Fr.    Pat.    462,683, 


—  by  means  of  carbon. 
Nov.    27,    1912. 


A    mixture    of    nitrogen,    hydrocarbons,    and    steam    is 
brought  into  contact  with  aikalinised  carbon  ["  charbon 


alealinisc  "].  at  a  temperature  ensuring  the  formation  of 
ammonia  from  the  nascent  hydrogen  produced,  but  below 
that  at  which  ammonia  is  decomposed. — F.  Soon. 

Salt  similar  to  light  cooking  salt;    Production  of from 

fused  sodium   chloride.     (}.    Bergen  and  L.   Stolz.      tier. 
Pat.  269,427,  Dec.   10,  1912. 

Compressed  air  or  other  gas  or  steam  is  blown  into  the 
molten  salt,  and  after  solidification  of  the  salt  the  blowing 
is  continued  to  cool  the  solid  salt. — A.  S. 


v.o. 


Chlorides  of  the  rare  earths  ;   Preparation  of  anhydrous 
free  from    oxychlorides.     Deutsche    Gasgliihlicht    A.-1 
(Auerges.).     Ger.   Pat.   268,827,   Nov.   24,    1912, 

A  MrxTtiRE  of  anhydrous  chloride  and  oxvchloride.  obtained 
by  heating  the  hydrous  chloride  to  a  high  temperature,  is 
treated  with  alcohol,  the  solution  separated  from  the 
insoluble  residue  containing  the  oxychloride,  and  the 
anhydrous  chloride  recovered  by  evaporating  the  solution, 
In  order  to  free  it  from  traces  of  organic  matter,  it  is 
heated  in  a  current  of  hot  dry  air. — A.  S. 

ilcsothorium  and  radium;    Separation  of  salts  of in 

the    extraction    of   thorium  from    minerals   containing   it. 
K.  Schwab.     Ger.  Pat.  269,541,  April  23,  1911. 

Barium  salts  are  added  to  the  concentrated  sulphuric 
acid  used  for  decomposing  the  mineral  (e.g.  monazite  sand), 
the  reaction  product  is  worked  into  a  sludge  with  water, 
and  is  then  treated  with  a  large  quantity  of  water  to  which 
has  been  added  a  quantity  of  barium  salts  sufficient  to 
ensure  the  complete  retention  of  radioactive  substances 
in  the  insoluble  residue.  It  is  stated  that  without  this 
second  addition  of  barium  salts,  up  to  60  per  cent,  of  the 
radium  and  mesothorium  may  pass  into  solution,  barium- 
radium  mesothorium  sulphate  being  considerably  more 
soluble  in  dilute  solutions  of  cerium  and  didymium  salts 
than  in  water. — A.S. 

Radiothorium    or    substances    containing    it ;     Process  fur 

obtaining for  the  preparation  of  solutions  containing 

thorium    X.     Deutsche   Gasgliihlicht   A.-G.    (Auerges.). 
Ger.  Pat.  269,692,  March  22,  1912. 

The  solution  of  the  material  freed  as  far  as  possible  from 
impurities,  especially  barium,  calcium,  iron,  lead,  phos- 
phoric acid,  and  if  practicable,  cerite  earths,  is  treated 
with  pure  ammonia,  the  precipitate  washed,  dissolved 
in  dilute  nitric  acid,  evaporated  to  dryness  to  expel  the 
excess  of  acid,  the  residue  dissolved  in  distilled  water, 
and  the  solution  treated  with  excess  of  pure  ammonia. 
The  precipitated  hydroxides,  containing  radiothorium. 
are  evaporated  to  dryness  together  with  the  solution  of 
ammonium  salts,  and  the  ammonium  salts  are  removed 
from  the  residue  by  repeated  washing  with  distilled  water 
or  a  dilute  solution  of  sodium  chloride  free  from  carbon 
dioxide.  For  the  preparation  of  solutions  containing 
thorium  X,  the  residue  obtained  as  described  above  is 
left  in  contact  with  pure  distilled  water  or  a  dilute  solution 
of  sodium  chloride  free  from  carbon  dioxide  until  ft 
sufficient  quantity  of  thorium  X  has  passed  into  solution. 

—A.S. 

Aluminium     sulphite;     Oxidation    of to    aluminii 

sulphate  bu  means  of  air.  C.  A.  Beringer.  Ger.  Pat. 
269,794,  Feb.  11,  1913. 
The  aluminium  sulphite  solution  is  treated  with  air  under 
a  high  pressure  (5  atmospheres)  and  at  a  high  temperature 
(130°  C),  whereby  a  quantitative  yield  of  aluminium 
sulphate  is  stated  to  be  obtained. — A.  S. 

Peroxide,    of    hydrogen;      Compound    for     making • 

C.  B.  Jacobs,'  Port  Chester,  N.Y.  U.S.  Pat.  1,076,039. 
Oct.  21,  1913. 
An  anhydrous  peroxide  salt  of  an  alkali  metal,  especially 
metaborate  of  sodium  peroxide,  made  by  adding  sodium 
peroxide  to  a  solution  of  metaboric  acid  at  5° — MrC., 
crystallising  at  0°  C.  and  dehydrating  over  sulphurie 
acid.     The  compounds  are  quite  stable  and  may  be  made 
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up  into  tablets,  suitable  for  preparing,  with  water,  alkaline 
oon-uaustio  solutions  of  hydrogen  peroxide,  of  known 
■troiigth,   fur  medicinal  and  other  purposes. — F.  Sonx. 

,    /'        . ,  ;'     the.  recovery  of .     A    E.  Sohaefer, 

Saginaw,  Mich.  U.S.  Pat.  1,085,044,  Feb,  3,  1914. 
\  iolution  of  ferrous  bromide  is  brought  into  oontaol 
with  gases  containing  bromine,  and  the  resulting  ferric 
bromide  solution,  after  reduction  by  metallic  iron,  is 
in  exposed  to  the  gases,  the  process  being  oontinuod 
until  a  solution  of  desired  strength  is  obtained. — F.  SODN. 

Hydrogen  from  iron  -.■■  V»i  the  production 

of—.     A.  Messerschmitt.     Fr.   Pat.  461,633,  Aug.  4, 
1913. 

contact   in.i.  s  of  iron,  i.-  healed,  directly  or  indirectly . 

by  means  of  n  gas  of  Ion  calorific  value,  whilst  reduction 

.  place  with  a  gas  of  high  calorific  power.     In  this 


■way  reduction  is  completely  and  rapidly  effected,  whilst 
overheating  of  the  contact  mass  in  the  other  stages  of  the 
operation  is  avoided.  Thus,  in  the  first  or  heating  stage, 
a  gas  of  low  calorific  value  passes  from  the  producer,  1, 
into  the  contact  chamber,  4.  into  which  a  current  of  air  is 
simultaneously  directed  through  the  conduit,  10,  the 
hot  gases  traversing  the  contact  mass  downwards,  and 
■  Heaping  by  way  of  the  conduit,  13.  into  the  superheater, 
18,  In  the  reducing  phase,  strain  is  admitted  into  the 
producer  to  form  a  gas  rich  in  carbon  monoxide  and 
hydrogen,   which,   following   the   same   course   as   in   the 

ige,  reduces  the  contact  mass,  and  is  burnt  in  the 
■superheater,  with  the  help  of  air  admitted  through  the 
conduit,  14.  In  the  oxidising  phase,  the  damper.  2,  is 
closed,  and  steam,  admitted  by  way  of  the  conduit,  16, 
passes  through  the  superheater.  15,  into  the  contact 
<  hamber.  4.  The  hydrogen,  which  is  generated,  passes 
through  the  conduit,  12,  into  the  collector,  11.  When 
several  reaction  chambers  are  employed,  one  set  can 
I*  employed  as  superheaters  for  the  other  set,  the  gases, 
escaping  from  the  first  set  in  the  reducing  phase,  being 
mixed  with  air  and  burnt  in  contact  with  the  reaction 
masses  contained  in  the  second  set,  and  then  reversed. 

;.e  first  set  have  passed  through  the  oxidising 
stage.— 0.  R. 

Hydrogen ;     Process   for    the    prcf>aration    of by    the 

alternate  oxidation  and  reduction  of  a  contact  mass  con- 
taining spongy  iron,  by  means  of  steam  and  a  reducing 
flame.  A.  Messersohmitt.  Fr.  Pat.  461,624,  Aug.  4. 
1913. 

The  simultaneous  heating  and  reduction  of  the  contact 

•  effected  by  mixing  a  certain  amount  of  air  with 

lucing  gases,  and  burning  a  definite  proportion  of 

r  in  a  preliminary  mixing  chamber,  before  passing 

ss  of  reducing  gases  and  products  of  combustion 

into    the    reaction    chamber.     The    composition    of    the 

mixture,   and   the   temperature   at    which   it    is   admitted 

nstant  as  possible,  and 

the  gases  issuing  from  the  reaction  chamber  are  mixed  with 

an  excess  of  air  and  completely  burnt  in  a  regenerator. 

tion  chamber  being  preferably  annular  in  form 


and  the  regenerator  disposed  inside  it,  Using  n  pair  ol 
such  appliances,  the  gases  are  ps  aed  first  in  our  direction 
and  tin  d  revet  ed,  I  he  i  m  q  tern 

one  operation  serving  >"  p  i   mixture  "f  air  and 

reducing     gases     before   these  enter   the   mixing   chambej 

of  the  se id  system  for  the  nexl  operation.    The  mixing 

chamber  may   lake  the  form  of  an  annul  u     ipaoe  OUt 

and  near  the  bottom  of  the  reaction  chamber,  or  the 

regenerator  of  one  system   may  at   the  same    time 

as  preliminary  mixing  chain  her  for  the  twin  System,      O.R. 

Hydrogen  ;    Process  for  tli  on   o] by  nu 

of  hydroi  and  steam.     Badisohe  Anlin  und  Soda 

Fabrik.  Fr.  Pat.  463,114,  Sept.  30,  1913.  Under  Int. 
Conv.,  Nov.  30,  1912. 

A  mixtihk  nf  hydro, ai  I"  i  un  is  passed  over  an 

inactive,  refractory  oxide,  such  as  magnesia,  which  is 
covered  with  a  catalyBt,  such  as  nickel  or  s  nickel  oxide, 
and  heated  above  a  dark  red  heat,  say  to  800°— 1000  I 
The  resulting  gaseous  mixture  is  freed  from  carbon 
monoxide  and  dioxide,  leaving  substantially  pure  hydro- 
gin,  suitable  for  the  catalytic  production  of  ammonia. 

—0.  R. 

Oxygen  ;    Process  for  preparing ,  especially  for  ba 

from  peroxides  or  per-salts,  In/  catalytic  decomposition. 
P.  Michel.     Ger.  Pat.  269,852,  Oot.  26,  1912. 

The  decomposition  of  the  peroxides  or  per-salts  is  effected 

by  compounds  of  elements  of  the  chromium  group,  such 
as  molybdenum,  tungsten,  uranium,  chromium,  and 
vanadium,  in  combination  with  iodine-compounds.  It  is 
stated  that  the  action  of  the  two  classes  of  compounds 
used  together  i-  many  times  more  powerful  than  that 
of  the  components.  The  method  may  be  applied  to  tho 
decomposition  of  residual  peroxides,  in  bleaching  works, 
etc.,  in  cases  where  the  usual  reagents,  such  as  perman- 
ganate, cannot  be  used. — A.  S. 

Xitric  acid;    Manufacture  of from  nitrates  and  sill- 

phuric  acid.  C.  Uebel.  Heidelberg,  Germany.  F.ng. 
Pat,  19,881,  Sept.  2,  1913.  Under  Int.  Conv.,  March  1 1 , 
1913. 

See  Fr.  Pat.  461,452  of  1913  ;  this  J.,  1914,  200.— T.  F.  B. 

Iron  in  liquids  ;    Process  fur  the  oxidation  and  separation 

of .     Bayerische   A.-G.    f.    Chemische    und    Land- 

wirthsehaftlieh-t'hemische  Fabrikate,  H.  Haekl,  and 
H.  Bunzel,  Heufe'd,  Upper  Bavaria.  Eng.  Pat.  4371, 
Feb.  20,   1913.     Under  Int.  Conv.,  June  25,  1912. 

See  Fr.  Pat.  459,576  of  1913  ;  this  J.,  1913,  1156.— T.  F.  B. 

Sitrides  such  as  that  of  aluminium  ;  Process  for  the  manu- 
facture   of .     Soc.    Generale    des    Nitrures,    Paris. 

Eng.  Pat.  11,091.  May  10,  1913.  Under  Int.  Conv., 
May  13,  1912. 

See  Fr.  Pat.  457,723  of  1913  ;  this  J.,  1913,  1010.— T.  F.  B. 

Process  for  the  execution  of  chemical  reactions.     Fr.   Pat. 
462,464.     See  I. 

Element  for  the   electrolysis  of  water.     Fr.    Pat.    462.."''  I. 
XI. 


VIII.- GLASS;    CERAMICS. 

Glaus  and  loci  plasticity  and  allied 

pa-ties  of .     P.    Bohland.     Silikat-Zeits.,    1914,   2, 

30—33. 
The  author  contends,  in  opposition  to  the  views  of  Brown 
and  Montgomery  (TechnoL   Paper.   Bureau  of  Standard-. 
Washington.  1913),  that  all  clays  lose  their  plasticity  when 
heated  to  a    temperature  at  which  combined  water  bi  I 
to    be    evolved    (590  Above    aboii- 

when  the  combined  water  has  been  driven  off,  the  amount 
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of  heat  absorbed  by  clays  corresponds  with  the  con- 
traction,  which  increases  progressively  with  the  tempera- 
ture, well-defined  contraction  taking  place  only  in  the 
cases  of  substances  of  marked  colloidal  nature.  The 
plasticity,  however,  is  dependent  not  on  the  combined 
water,  hut  on  the  free  water,  which  develops  the  colloidal 
properties  latent  in  air-dry  clays.  The  contraction  on 
,lrvin"  of  clavs  is  also  a  function  of  their  colloidal  nature, 
and  therefore  of  their  plasticity,  this  contraction  not  taking 
place  with  crystalloids.  In  many  cases  the  colloids  of 
!  lays  are  of  organic  nature,  but  some  clays,  which  contain 
practically  no  organic  matter,  owe  their  plasticity  to  the 
formation  of  the  colloidal  hydroxides  of  aluminium, 
silicon,  or  iron,  when  the  clavs  are  brought  into  contact 
with  water.  The  well  known  effects  of  caustic  alkalis  on 
the  plasticity,  not  only  of  clavs,  but  also  of  cements,  trass 
zeolites,  anil  the  like,  are  due  to  the  development  of 
colloidal  properties  by  hvdroxyl  ions,  every  substance  of 
a  plastic  nature  requiring  a  definite  concentration  of 
hydroxy!  ions  to  produce  the  maximum  proportion  ot 
colloidal  constituents. — 0.  R. 

Leadless    glazes     in     commerce.     L.     Petrik.     Sprechsaal, 

1914,  47,  147—148. 
Further  work  on  the  lead  problem  for  the  Hungarian 
Ministry  of  Commerce  (see  tlvs  J..  1914,  SO)  has  comprised 
the  examination  of  powders  sold  for  the  production  of  lead- 
less  "lazes.  A  sample  proved  on  analysis  to  have  the  mole- 
cular formula  :  0-26  BaO,  0-23  CaO,  014  K20,  0-36  Na20, 
0-04  ALOs,  215  Si02,  0-5  B203.  Its  barium  oxide  content 
was  14-78  per  cent.,  all  of  which  was  found  soluble  by  the 
official  test  which  approximates  to  the  conditions  of 
digestion  {loc.  cit.).  The  author  points  out  that  banum  ■ 
is  as  poisonous  as  lead. — H.  H.  S. 

Patents. 

China-clay  :    Apparatus  for  washing  and  separating——-. 

W.  J.  Gee,  London,  and  M.  Coulson  and  Co.,  Ltd., 
Spennymoor.  Eng.  Pat.  5442,  Mar.  4.  1913. 
The  material  is  fed  together  with  a  suitable  supply  of 
water  into  an  inclined,  rotary  cylinder  provided  with 
spiral  ribs.  Light  material  is  washed  down  by  the  current 
of  water,  whilst  heavier  and  coarser  particles  are  caught 
by  the  ribs  and  conveyed  in  the  reverse  direction.  A 
trough  extends  centrally  through  the  cylinder,  and  an 
endless  conveyor  belt,  fitted  with  prongs  or  scrapers,  con- 
tinuously delivers  raw  material  from  a  feeding  hopper 
into  the'trough.  subjecting  it  at  the  same  time  to  a  raking 
and  disintegrating  action.  The  bottom  of  the  trough 
is  formed  of  removable  plates,  one  or  more  of  which  may- 
be removed  at  any  point  at  which  it  is  desired  to  discharge 
the  raw  material  into  the  cylinder. — O.  R. 

Enamels,  particularly  zircon  enamels  ;    Clouding  agent  for 

the  manufacture  of  white .     Vereinigte  Chem.  Fabr. 

Landau,    Kreidl,'  Heller    und    Co.     Fr.    Pat.    462,o87, 
Sept.  16,  1913.     Under  Int.  Cony.,  Oct.  1,  1912. 
A   clouding   agent,   consisting   of   an   alkali   metal   salt 
especially  a  zirconate,  to  which  has  been  added  an  acid 
possessing  a  weak  capacity  for  electrolytic  dissociation. 
especially  an  organic  acid,  which  is  eliminated  on  heating. 

O.   XV. 


IX.— BUILDING  MATERIALS. 

Wood  ;  Preservation  of .     A.  J.  Wallis-Tayler.     J.  Roy. 

Soc.  Arts,  1914,  62,  286—315. 
Wood   should   be   seasoned   for   at  least   6—12   months 
before  treatment.   (1 ).  Kyanising  consists  in  steepingtimber 

in  a  1  per  cent,  solution  of  mercuric  chloride  for  7—11 
days.  (2).  BurneUising  comprises  preliminary  steaming, 
followed  by  impregnation  in  a  2— 2|  per  cent,  solution  of 
zinc  chloride  under  a  pressure  of  7—8  atmospheres.  In 
the  zinc-tannin  or  WrMouse  process,  treatment  in  a 
partial  vacuum  follows  the  preliminary  steaming,  a  small 


percentage  of  glue  is  added  to  the  zinc  chloride,  and  after 
impregnation  for  2J — 6  hours  at  100 — 125  lb.  per  sq.  in., 
the  timber  receives  a  final  treatment  with  a  0-5  per  cent, 
solution  of  tannin  under  the  same  pressure  for  two  hours. 
(3).  Creosoting  usually  involves  steaming  of  the  dried 
timber,  heating  under  reduced  pressure,  and  treatment 
with  creosote  oil  under  a  pressure  of  100 — 180  lb.  per 
sq.  in.  The  amount  of  creosote  absorbed  by  the  timber 
varies  from  7  to  20  lb.  per  cb.  ft.,  and  the  temperature  of 
treatment  should  be  between  100°  and  130  C  In  the 
Curtis-Isaacs  process,  the  timber  and  creosote  are  heated 
to  above  the  boiling  point  of  the  sap  at  ordinary  pressure, 
in  a  retort  having  vents  open  to  the  air  ;  the  vents  are 

then   closed   and   the   creosote   is   forced   into   the   w I 

under  pressure.     The  Rueping  process  consists  in  forcing, 
first  compressed  air  at  a  pressure  of  80 — 100  lb.  per  sq.  in. 
into  the  pores  of  the  wood,  and  then  at  a  higher  pressure 
creosote  oil.   without  relieving  the  air  pressure.     In  the 
Loirry  process,  treatment  with  creosote  oil  at  77° — 82°C. 
under  a   pressure  of  180  lb.   per  sq.   in.   is  followed  by 
draining  and   a  rapid   vacuum   treatment.     In   the  zins- 
creosote  or  Rutger  process,  an  emulsion  of  A  lb.  of  "  dry 
zinc  "  and  1-5 — 4  lb.  of  creosote  oil  per  cubic  foot  of  tin 
is  used,  the  emulsion  being  kept  continuously    agitated, 
e.g.,  by  means  of  a  centrifugal  pump.     The  Hassehm 
process    makes    use    of    a    solution    containing    cupric, 
aluminium,   and   potassium   sulphates,   heated  to   118° — 
126-6°  C,  under  a  pressure  of  35  lb.  per  sq.  in.     In  the 
creo-resinatt  process  (specially  suitable  for    wood  paving- 
blocks),  air  at  121°  C.  under  a  pressure  of  about  100  lb. 
per  sq.  in.  is  substituted  for  steam  ;  the  antiseptic  agent 
consists  of  50  parts  of  creosote  oil,  48  of  resin,  and  2 
formaldehyde,  and  impregnation  is  followed  by  a    treat 
ment  with  lime  water  at  100°  C.  and  under  150  lb.  pressure. 
The  Guissani  process  makes  use  of  a  mixture  of  anthracene 
and  pitch  heated  to  140°  C.,  in  which  wood  is  submeig'  I 
until  it  is  free  from  moisture  and  sap,  after  which  it  is 
successively  treated  with  cold,  heavy  tar  oil.  and    cold 
zinc    chloride    solution.     In    the    saccharine    solution    or 
Powellising  process,  suitable  for  the  treatment  of  green 
wood,  a  solution  consisting  mainly  of  sugar  with  a  small 
percentage  of  arsenic,  is  used.     The  vulcanising  or  Hasi 
ising  process   consists  in  roasting  wood,  which  has  been 
previously    dried    by    steaming,    to    a   temperature   high 
enough  to  coagulate  its  contained  albumins  (71° — 94°  C), 
and  to  resolve  some  of  the  fibre  and  sap  with  the  pro- 
duction  of  wood   creosote.      In   addition   to   the    use  of 
definite  antiseptics  and  of  a  large  number  of  metallic  salts 
for  wood  preservation,  mineral  oils,  preferably  mixed  with 
asphaltum.  can  be  used  to  stop  up  the  open  wood  cells, 
thus  protecting  timber  from  the  action  of  heat,  moisture, 
and  air.     By  the  zinc  chloride  process  the  life  of  wood  is 
more  than  doubled  ;  creosoted  wood  lasts  25 — 50  per  cent, 
longer     than     wood     treated     with    zinc     chloride,    but 
costs  three  or  four  times  as  much.     The  amount  of  pre 
servative  injected  into  1  cb.  ft.  of  various  classes  of  timbci 
ranges  from  about  3  lb.  of  mercuric  chloride  in  the  cas< 
of  hard  woods,  to  about  6  lb.  for  moderately  hard  woods 
and  10  lb.  for  soft  woods,  the  corresponding  amounts  0 
creosote   oil   being  3,   10,   and   20  lb.   respectively.     Th' 
average   costs   of   preserving   timber   with   zinc   chloride 
creosote   oil,   and   mercuric   chloride,    are   approxiinatcl' 
i    l-25d.,  5d.,  and  8d.  per  cb.  ft.  respectively. — 0.  B. 

Limi  silica  bricks  :  Action  of  heat  and  furnace  gases  on 

E.  Damour.  Rev.  Met.,  1914,  11,  203—210. 
Limi.  sn.n  a  bricks  of  the  composition,  CaO  141,  SiO.78 
HjO  +  CO;,  6-8  per  cent.,  were  heated  for  two  hours  in 
muffle  at  "temperatures  ranging  from  100°  C.  to  1000  • 
and  the  loss  of  weight,  and  the  strength  after  heatin 
determined.  The  loss  of  weight  increased  with  tl 
temperature  up  to  550°  C,  when  it  remained  practical 
constant,  showing  that  at  this  temperature  the  mo 
complete  decomposition  of  the  hydrates  or  hvdrosiheat 
forming  the  cement  of  the  bricks  took  place.  The  crushi 
strength  decreased  comparatively  slowly  as  the  tempci 
ture  increased  up  to  500°  C,  but  at  higher  tempcratui 
the  strength  fell  rapidly.  At  a  temperature  approacln 
that  of  the  dissociation  of  calcium  carbonate,  the  bn 
fell    to   dust.      When    the   bricks    were   heated   at    300 
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mid  4ihi  C.  for  varying  lengths  of  time,  and  exposed 
dfraotly  to  the  muffle  i^asrs,  tin-  maximum  low  in  weight 
irred  between  -  and  6  hums'  heating.  Absorption  of 
hi  dioxide  thus  began  to  take  place  rapidly  alter  the 
third  or  fourth  hour.  After  the  heated  bucks  hail  been 
exposed  to  the  air  for  several  days,  thej  regained  a  pari 
of  the  weight  lost  on  heating.  The  longet  the  exposure 
to  iii,.  h,.t  l'  c  -  at  a  u'ivin  ti'iii|N'riitiiri',  the  weaker  the 
bucks  became.  The  bricks  heated  to  tin1  same  tempera 
tons  inside  a  muffle,  ami  thus  protected  from  tin-  action 
of  oarbon  dioxide,  had  an  average  Btrengtfa  nearly  three 
times  that  of  the  bricks  which  had  been  exposed  to  the 
heating  gases.  Xhe  author  considers  that  the  tests 
demonstrate  tie'  u nsuit abilit y  of  lime-silica  bricks  for  the 
I  ruction  of  chimnevs  and  furnaces.     T.  St. 


Portland  cement  clinker  ;  The  compound,  8(  'aO,Al  0>t2SiO  .. 

and  the  alitr   of .      H.    Kuhl.      Tonind.-Zeit.,    1914, 

38.  365—368. 

.Unecke's  compound,  8CaO.Ah<  >  ,.2Sii  >_..  wa  prepared 
at  a  sintering  temperature  (compare  this  .1..  1912, 
491).  It  was  found  to  he  extraordinarily  quick-setting  and 
SO  have  low  tensile  and  crushing  strengths  ;  its  specific 
gravity,  when  ground  so  as  to  leave  a  residue  of  15  per 
cent,  on  a  sieve  with  4900  meshes  per  sq.  en».,  was  2*91. 
The  view  that  it  constitutes  the  alite  of  Portland  cement 
clinker  is  rejected,  in  favour  of  the  hypothesis  that  alite  is 
a  solid  solution  of  which  this  compound  forms  the  basis. 

— F.  SODN. 


Vltramarinc  ;  Behaviour  oj in  cement  ware.  0.  Jordan. 

Tonind.-Zeit..   1914.  38,  450 — 151. 

The  decomposition  of  ultramarine  in  cement  (see  Haerting, 
1914.  81)  was  artificially  stimulated  by  prolonged 
gentle  heat  and  continuous  moistening  in  a  series  of 
experiments  on  eight  kinds  of  cement,  four  ultramarine 
Hues  and  one  green,  and  eight  varieties  of  silica  such  as 
quartz,  kieselguhr,  trass,  etc.  The  results  showed  that 
decomposition  occurs  when  carbon  dioxide  is  lacking, 
and  that  atmospheric  carbon  dioxide  plays  a  part  in 
preventing  surface  decomposition  (/or.  cit.).  The  addition 
of  silica  (e.g.,  the  residue  obtained  in  the  manufacture  of 
aluminium  sulphate  from  kaolin  and  termed  "  Kaolin- 
uire ")  as  recommended  also  by  Rinne  (Tonind.- 
Zeit.,  1913,  1656),  is  suggested  as  the  remedy  which  can 
be  used  in  tropical  as  well  as  in  temperate  climates. 

— H.  H.  8. 


Patents. 

Hood;    Apparatus  for   impregnating .      H.    L.    Oallo- 

wav,  Kilmacolm.  Renfrew,  and  W.  .1.  Frame,  Glasgow 
Eng.  Pat.  25,029,  Nov.  1,  1912. 
A  stmber  of  cylindrical  containers  are  mounted  round  a 
central  axis,  about  which  they  can  revolve  and  inter- 
mittently occupy  a  number  of  operative  positions.  In  the 
course  of  rotation,  each  cylinder  in  turn  is  submerged  in 
•  tank  containing  the  impregnating  liquid,  the  latter 
flooding  the  cylinders  through  their  open  ends,  and  being 
forced  through  the  material  in  the  cylinders  by  means  of 
»  pump.  Means  are  provided  for  charging  and  discharging 
the  cylinders  with  the  material  to  be  treated,  and  for  sub- 
jecting the  contents  of  the  cylinders  to  the  action  of  a 
vacuum  and  of  hydraulic  pressure,  each  process  taking 
place  as  the  cylinders  in  their  turn  reach  suitable,  succes- 
sive, operative  positions,  provision  being  made  for  the 
formation  of  fluid-tight  joints,  when  the  ends  of  the 
cylinders  register  witli  valve-controlled  pressure  and 
vacuum  chambers. — 0.  R. 


Portland  and  similar  cement  ;    Method  of  treating  [preparing 

for  testing) .     H.  J.  Force.  Scranton.  Pa.     U.S.Pat. 

1,085,977,   Feb.  3.   1914. 

«   preparing  cement   bodies  for  testing,  thev  are  boiled 
na  ler  a  pressure  exceeding  50  lb.  (preferablv  about  285  lb.) 
in.— F  Sodn. 


</  and  the  lih  .    Drying  apparatus  fur  Buhler 

i  In  .i   Addition,  dated  Aug    19,  1913,  toFi    Pal 

392,743,  July  27.   Inns  (this  J  .   i 2 1 

A   \i  Miu.it  of  additional  oonduite  for   tie-  hoi 
provided,  of  which  at  least  one  Bervee  as  an  extra  drying 
chamber:    by  means  ot  dampei     'in     ohambet    is  sealed 
both  from  tie-  gas  oonduite  and  from  thi  acting 

iber,  when  its  doors  open  foi   the  admission  or  the 
withdrawal  of  the  trucks,  the  current  oi  'I'  then 

passing  through  an  auxiliary  conduit.     0.  R. 

Asphalt;   Process  oj  tin  manufaciurt  of for  compressed 

asphalt  pavements,     v..    Wallbaum      Fr.    Pat.   462,(158, 
Sept.  1.  L913.     Under  Int.  Conv.,  Di  o.   I.  1912. 

LiMBSTONE,  ohalk,  trass,  or  the  like,  is  moistened  and 
incorporated  with  an  emulsion  of  asphaltum  ami  water. 

—0.  R. 

Calcareous  stone  ;    Process  for  the  man 

.      A.   Venturi.      I"r.    Pat.    463.(1(1"'.    S-pt.    26.    1913. 

Under   Int.   Conv..   Oct.    18.    1912. 

CALCAREOUS  material  is  calcined,  slaked,  ground,  mixed 
with  filling  or  colouring  material,  moistened,  moulded,  dried 
and  hardened  in  an  autoclave  by  means  of  carbon  dioxide 
under  pressure  and  steam.      ( >.  R. 

Treating  waste  arid  or  acid  effluents  from   tin  plait    w 
Eng.  Pat.  3505.     See  VII. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Titanium    and   vanadium;     Determination   of in    iron 

alloys.     H.  Konig.     Stahl  u.  Eisen.  1914.  34,  405 — 409 

Investigation'  has  shown  that  although  the  volumetric 
determination  of  titanium  is  not  entirely  satisfa"tory. 
yet  it  is  more  rapid  in  presence  of  elements  which  interfere 
in  precipitation  processes.  Details  arc  given  of  a  modified 
form  of  Cain's  volumetric  process  for  the  estimation  of 
vanadium  (this  J.,  1911,  658).  There  is  an  extensive 
bibliography. — J.  L.  F. 

Molybdenum   in  cyanide  solutions.     J.   E.  Clennell.     Eng. 
and  Min.  J..  1914.  97,  363—364. 

Samples  of  ore  and  solution  from  a  mine  in  Central 
America  were  found  to  contain  molybdenum  and  tellurium. 
In  tests  molybdic  acid  and  ammonium  molybdate  acted 
like  acids  to'wards  the  cyanide,  but  not  in  presence  of 
excess  of  alkali. — T.  St. 

Silver  and  cuprous  oxide.     C.    H.   Mathewson  and  C.   H. 

Stokesbury.  Int.  Zeits.  Metallog.,  1914,  5,  193—212. 
CUPROUS  oxide  dissolves  freely  in  molten  silver  but  is 
practically  insoluble  in  the  solidified  metal.  The  authors 
describe  the  thermal  characteristics  and  microstructure 
of  alloys  containing  Cu20  up  to  20  per  cent.,  the  con- 
stitutional relations  of  which  are  similar  to  those  of  the 

Cu Cu.O  system.     When  a  silver-copper  alloy   poor    in 

copper  is  melted  and  solidified  with  free  access  of  air.  cuprous 
oxide  is  found  between  the  grains  of  silver.— W.  R.  S. 

[Copper]    Converting  :     Selective    .        A.     P.     Selby- 

Davidson.  Eng.  and  Miu.  J.,  1914,  97,  3o7-3oS. 
Copper  produced  at  the  O.K.  mine  in  northern  Queens- 
land assayed  Au  016  to  0-79  ox.,  and  Ag  6  42  to  12  23  oz. 
per  ton.  "About  50  per  cent,  of  the  gold  and  lo  per  cent, 
of  the  silver  were  obtainable  in  10  per  cent,  'bottoms.' 
The  charge  was  converted  into  blister  copper.  The 
"bottoms"  melted  up  weekly  with  added  matte,  yielded 
second  "  bottoms  "  when  a  total  concentration  of  86-6  per 
cent,  of  the  gold  and  23  67  per  cent,  of  the  sUver  was 
effected.— T.  St. 
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Copper;     Metallurgy    of in    the    basic    (Peirce-Smith) 

converter.  B.  de  Saint-Seine.  Rev.  Met.,  1014.  11, 
145—164. 
Basic  differ  from  acid  converters  in  the  character  of  the  lin- 
ing, but  in  either  the  same  matte  yields  a  similar  product. 
Basic  converters  are  those  generally  employed  in  America, 
producing  1000  tons  of  copper  monthly  (40  tons  per  charge), 
and  are  25  ft.  long  and  10  ft.  in  diameter.  The  lining  of 
magnesite  brick?  is  only  very  slightly  attacked  and  the 
action  is  independent  of  the  na'ture  of  the  slag  ;  6000  tons  of 
copper  have  been  produced  without  any  repairs  being 
necessary.  In  the  basic  converter,  mattes  with  copper 
ranging  from  8  to  70  per  cent,  can  be  treated  economically 
with  a  yield  of  90  to  95  per  cent,  of  the  copper  introduced. 
The  temperature  shonld  not  exceed  2100°  F.  (1145°  C).  It 
i~  this  comparatively  low  temperature  which,  by  reason  of 
the  correspondingly  long  life  of  the  lining,  makes  the 
Peirce-Smith  converter  practicable,  and  differentiates  it 
from  the  Knudsen  converter.  In  the  latter  the  tempera- 
ture is  raised  to  the  melting  point  of  the  added  ores,  whilst 
in  the  former  the  additions  are  brought  into  fusion  by  the 
solvent  action  of  the  charge. — T.  St. 

Zinc;    Assay  of by  ferrocyanide  methods.     Min.   and 

Eng.  World,  1914,  40,  55 — 57.  From  Report  of  Assay 
Sub-Committee  of  Australasian  Inst,  of  Min.  Eng. 
Determination  of  zinc  by  ferrocyanide  in  acid  solutions. 
R.  T.  D.  Williams.  Trans.  Australasian  Inst.  Min. 
Eng.,  1911,  15,  629—644. 
Sufficient  of  the  ore  to  require  about  25  c.c.  of  the 
ferrocyanide  solution  (32-5  grins,  per  litre)  is  decomposed 
with  nitric  acid,  potassium  chlorate  added  and  the  mixture 
evaporated  just  to  dryness  ;  oxidised  ores  are  dissolved 
in  hydrochloric  acid,  evaporated  to  dryness,  and  boiled 
with  nitric  acid  before  the  addition  of  chlorate.  The 
residue  is  treated  with  100  c.c.  of  boiling  water,  7  grins, 
of  ammonium  chloride,  15  c.c.  of  ammonia  (sp.  gr.  0-880) 
and  0-5  gnn.  of  sodium  peroxide,  the  liquid  boiled  for 
5  mins.,  filtered,  the  precipitate  washed  twice  with  a 
boiling  1  per  cent,  solution  of  ammonium  chloride,  re- 
dissolved  in  5  c.c.  of  hydrochloric  acid,  re-precipitated 
by  addition  of  3  grnis.  of  ammonium  chloride,  15  c.c.  of 
ammonia  and  2 — 5  grins,  of  sodium  peroxide,  and  washed 
3  times  with  the  ammonium  chloride  solution.  Titration 
in  alkaline  solution  :  The  combined  ammoniacal  filtrates 
(about  300  c.c.)  are  heated  to  70°  C,  30  c.c.  of  tartrate 
emulsion  (200  grms.  of  cream  of  tartar,  2  c.c.  of  neutral 
ferric  chloride  solution  containing  10  per  cent.  Fe,  and 
1  litre  of  water)  added,  and  the  solution  titrated  with 
ferrocyanide  until  a  faint  blue  colour  is  obtained  by 
adding  a  chop  of  the  liquid  to  a  drop  of  glacial  acetic 
acid,  with  0-2  per  cent,  or  more  copper  in  the  ore,  the 
ammoniacal  solution  is  acidified  with  hydrochloric  acid 
and  1  c.c.  excess  added,  the  liquid  boiled  with  20 — 30  grms. 
of  pure  granulated  lead,  decanted,  and  titrated  after 
addition  of  30  c.c.  of  tartrate  emulsion  and  8  c.c.  of 
ammonia.  With  very  low  grade  ores  the  excess  of  ammonia 
may  prevent  precipitation  of  the  zinc  by  ferrocyanide,  hence 
acetic  acid  is  added  until  a  precipitate  commences  to 
form,  before  the  titration  ;  but  the  solution  must 
not  become  acid.  Titration  in  acid  solution  :  To  the 
combined  ammoniacal  filtrates,  whether  copper  be 
present  or  not,  3  grms.  of  sodium  thiosulphate  and  5  c.c. 
of  hydrochloric  acid  in  excess  of  that  required  to  make 
the  solution  just  acid  to  methyl  orange  are  added,  the 
solution  boiled  to  expel  most  of  the  sulphur  dioxide  and 
coagulate  the  precipitated  copper  sulphide  and  sulphur, 
cooled  to  70°  C.  and  titrated  (without  removing  the  pre- 
cipitate) using  uranium  acetate  as  external  indicator 
as  usual.  In  either  method  of  titration  the  ferrocyanide 
solution  is  standardised  against  chemically  pure  zinc 
under  similar  conditions  to  those  of  the  assay,  a  blank 
test  being  made  to  determine  the  volume  of  ferrocyanide 
required  to  produce  the  end-point  in  the  absence  of  zinc. 
Results  with  the  acid  method  on  Broken  Hill  ores  or  con- 
centrates, are  accurate ;  results  for  a  concentrate  containing 
50  per  cent.  Zn  should  agree  to  within  0-5  per  cent.  The 
alkaline  method  is  preferred  by  the  Sub-Committee  as 
although  the  end-point  is  less  sharp  the  process  is  more  rapid 
than  the  acid  method  and  equally  accurate. — W.  E.  F.  P. 


Muntz  metal.  The  correlation  of  composition,  structure, 
heat  treatment,  mechanical  properties,  etc.  J.  E.  Stead 
and  H.  G.  A.  Stedman.  Inst,  of  Metals,  March  1914. 
[Advance  proof.] 

Bars  of  metal  containing  about  60  per  cent,  f'u  and  40  per 
cent.  Zn  was  heated  for  48  hours  at  temperatures  between 
470°  and  860°  C.  :  one  set  was  cooled  in  air,  the  other 
quenched   in   cold   water.     The   bars   were   submitted   to 

I  mechanical  tests  and  microscopic  examination.  Annealing 
between  750°  and  800°  C.  develops  in  all  brittleness. 
Heating  to  800° — 830°  C,  followed  by  quenching,  leaves 
the  metal  as  homogeneous   /3-constituent,  tenacity  29  tons 

I  per  sq.  in.  ;  heating  to  800° — 833°  C.  and  cooling  in  air 
gives  a  tenacity  of  25-5  tons.     Bars  were  annealed  at  430°  C. 

I  for  3  months,  and  this  treatment  gave  the  most  ductile 
metal.     At  about  773°  C.  a  critical  or  brittle  point  exists, 

I  and  brass  heated  to  that  temperature  has  been  described 
as  "  burnt  "  ;  the  term  is  inappropriate,  for,  on  higher 
heating,  the  material  again  becomes  ductile.  Brass 
oxidises  much  less  readily  than  copper,  and  the  scale 
detached  from  heated  bars  consists  of  zinc  oxide  fr.-e  from 
copper.  Brass  can  be  tinted  in  a  few  seconds  by  blowing 
air  containing  traces  of  ammonium  sulphide  upon  the 
heated  specimens  ;  this  method  is  stated  to  be  more 
delicate  than  etching. — W.  R.  S. 

Brass  ;     Vanadium    in .     The   effect  of  vanadium  on 

the  constitution  of  brass  containing  50 — 60  per  cent, 
of  copper.  R.  J.  Dunn  and  O.  F.  Hudson.  Inst. 
Metals,  Mar.  1914.     [Advance  proof.] 

The  pure  vanadian  brasses  employed  were  prepared 
by  adding  to  molten  copper  a  mixture  of  vanadic  acid 
with  a  known  excess  of  powdered  aluminium  and  fluxes 
containing  cryolite,  oxidising  the  excess  of  aluminium 
by  copper  oxide,  removing  the  slag  from  the  surface  of  the 
metal,  and  finally  adding  the  zinc.  Brasses  prepared 
by  the  use  of  commercial  cupro-vanadium  containing 
Al  19 — 25,  and  Fe  4 — 6,  per  cent,  were  also  investigated. 
The  authors  are  of  opinion  that  if  any  structural 
resolution  of  jj  into  a  and  y  is  effected  by  the  addition 
of  cupro-vanadium,  the  result  is  due  to  the  relatively  large 
aluminium  content  of  the  commercial  alloy  rather  than  to 
the  small  vanadium  content  of  the  resulting  brass. 

— W.  E.  F.  P. 

Bronze.     J.     Dewrance.     Inst.     Metals,      March,      1914. 
[Advance  proof.] 

At  atmospheric  temperature,   bronze  containing  Cu  88 
Sn  10  and  Zn  2  per  cent,  had  a  maximum  stress  of  lti-3. 
tons  per  sq.  in.  and  an  elongation  of  1 1  per  cent,  on  2  in. 
at  400°  F.  (204°  C.)  and  700°  F.  (37i°  C.)  the  correspondin 
figures  were  respectively  9-5  tons  and   1   per  cent.,   am 
7  tons  and   0-25  per  cent.  ;  the  alloy  commenced  to  los 
strength  above  350°  F.   (177°  C).     When  A   per  cent.  < 
the  copper  was  replaced  by  lead,  the  maximum  stress  of  th 
alloy  at  atmospheric  temperature  was  165  tons  per  sq.  ii 
and  the  elongation  8  per  cent.,  the  corresponding  value 
at  550°  F.  (288°  C.)  and  700°  F.  (371°  C.)  being  15-8  toi 
and  18  per  cent.,  and  8-25  tons  and  2  per  cent.,  respe 
tively  ;   the  critical  temperature  in  this  case  was  aboi 
600°  F.   (316°  C).     No  further  advantage  resulted   wh< 
larger  proportions  of  lead  were  introduced  into  the  all< 
at  the  expense  of  the  copper  ;  but  with  an  alloy  containi' 
Cu  72,  Sn  10,  Zn  2  and  Pbl6  per  cent,  the  maximum  strt 
at  500°  F.  (260°  C.)  was  12J  tons  per  sq.  in.  The  results  w< 
in   no  way  due  to  the  absorption  of  atmospheric  oxyg 
by  the  molten  alloys.     Further  research  on  similar  hi 
is  advocated  for  the  purpose  of  producing  a  bronze  wh; 
can   be  used   with  safety  at  700°  F.   (371°  G),   i.e.,  wi 
superheated  steam. — W.  E.  F.  P. 

Copper-aluminium  alloys  ;  Influence  of  nickel  on  som>  —  ■ 
A.  A.  Read  and  R.  H.  Greaves.  Inst,  of  Metals.  Mai  . 
1914.     [Advance  proof.] 

Alloys  were  prepared  containing  10  and  5  per  cent.  I 
and  varying  amounts  of  Ni  (1,  2-5,  5,  7-5,  10.  and  15  * 
cent.),  the  balance  being  made  up  of  copper.  The  all* 
were  submitted  to  tests  similar  to  those  illustrating  I 
influence  of  phosphorus  on  Cu-Al  alloys  (see  this  J.,  1' 
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914)  Rolling:  Willi  the  exception  ,,f  the  differenc  in 
li.nihi.--s,  whioh  increased  with  the  Ni-oontent,  all  the 
alloys  tested  il  78  percent,  Ni)  behaved  similarly, 
yielding  porfeotly  Bound  rods,  ll  ,, ,  drawing:  All  the 
irires  were  sound  and  smooth,  Niokel  inoreaaed  the 
ductility  ol  the  •">  \«r  oent.  \1  alloc.  Specific  gravity  was 
ised  bj  the  preeenoe  of  nickel,  while  tl  Unity 

was  diminished,  Corrosion  i,v  fresh  water  was  \ . -r  \ 
ilightbj  in.  i.  ised ;  with  sea-water,  niokel  up  to  10  per 
oent.  grcatlt  reduoed  the  oorrosion  of  (lie  alloys.     Descrip- 

ind  reproductions  of  micrographs  are  given,     other 

ire  tabulated  in-low. 


metal;  Canst    ol   tl lotion  of .     R,    Meyei 

id  8.  Sell. i,i,,.     Z.  angow.  Chem.,  1914,27,  121     127. 

Tin;  results  of  the  examination  of  ten  samples  of  type, 
■  nil.  of  winch  w.re  in  «  and  others  from  forty  > 
years  old,   indicated  rosive  oxidation   does    not 

depend  upon  the  ohemical   eompo  it  ion  ol   I  he  mi  tal  but 
rather  upon:     faults  in  the  founding,  the  methods  adopted 
for  cleaning  and  imperfect  condition    oi     torage,     I 
oommonly  believed  thai  corrosion  is  dne  to  the  presence 
of  arsenic  in  the  metal,  but  a  metal  havii  rad 

irregulai    fraoture  will  corrode  under  certain    conditi 


Irentmenl  of  alloys. 


i  ii.  i>  ,,f  Nickel. 


Aluminium  10  per  cent. 

Bold-rolled    

annealed  an, I  ilowl] 

Quenched      

ftlr-cooled    

■Mil-castings    

Aluminium  5  per  rent. 

Oold-rolled    

Annealed  and  slowly  cooled 

Quenched    

Air-,-.,,, led    

Ohfll-castiiigs    

Aluminium  10  per  rent. 

Oold-rolled 

Annealed  

Quenched    

Aluminium  5  per  rent. 

Oold-rolled 

Annealcl   

Quenched    

Aluminium  10  per  cent. 

Aluminium  5  per  rent. 

Annealed  

Cut    


Aluminium  10  per  cent. 
Aluminium  5  per  rent. 


Tensile  test*. 
.Maximum  stress  rises  considerably,  with  no  reduction  In  ductility. 
Improvement  up  to  :>  per  cent.  ;  above  5,  elongation  fell  off. 
Maximum  Btiess  slightly  reduced. 

Properties  Intermediate  between  quenched  and  nunealed  scries. 
Increased  maximum  sins,  and  yield  point  up  to  10  per  cent.  ;   decrease  above. 


Maximum  stress  and  yield  point  raised  and  above  5  per  cent,  was  more  rapid. 

Elongation  and  reduction  of  area  greatly  unproved,  with  maximum  stress  and  yield  point  unaffected 
up  to  5  per  cent,  above  the  latter  properties  were  improved,  the  former  decline  "f  area  decn 
correspondingly. 

Alternating  stress  tr*ts. 

;  •   resistance, 

.">  per  cent,  diminished  detrimental  effect  of  annealing. 

Results  irregular  (metal  coarsely  crystalline). 

Diminished  resistance. 

Above  1  per  cent,  diminished  resistance. 

Quenching  increased  resistance  stress. 


Hardness. 


Diminished  hardening  capacity. 


More  than  5  per  cent,  rapidly  increased. 
More  than  7-5  per  cent,  rapidly  increased. 

Melting  point. 

Slight  fall  at  first,  followed  by  a  rise  at  about  5  per  cent. 
Immediate  and  considerable  rise. 


-W.  R   S. 


Caad  .  Brittlmess  of .     O.  Bauer.     Mitt.  kgL  Matcrial- 

priifungsamt.,    1913,   31,   357—369. 
The   lead    covering   of   an   insulated    cable    had    become 
extremely  brittle  in  course  of  use  :    fractures  showed  an 
granular  structure.     There  was  nothing 
abnormal  in  the  composition  of  the  metal.     Experiments 
-  showed  that  when  the  flexibility  was  tested 
is  temperatures  by  bending  to  and  fro,  to  an  angle 
ide,  until  the  plates  broke,  there  was  a  slight 
1  in  flexibility  up   to  a  temperature  of  160°  C,  above 
'..  there  was  a  rapid  increase.     Above 
the  flexibility  was  higher  than  at  the  ordinary  tern- 
Tests  carried  out  at  the   ordinary  temperature, 
lead  had  been  exposed  to  the  influence  of  various 
mperatures  for  several  days,  showed  that  at  100"  C. 
the  flexibility  markedly  decreased"  only  after  24  days'  heat- 
..  the  original  value  of  about  22  then  falling  to  17-8 — 17-1 
'"■I    remaining   at    that    on   further   heating.      At    146°  C. 
of  flexibility  was  noted  after  Ii  days,  tin- 
value  falling  to  12-6  ;  heating,"  up  to  ol  days,  produced  no 
furt her  perceptible  change.     At  260°  C.  a  similar  behaviour 
was  observed  but  the  minimum  value  recorded  was  slightly 
lower  (110).     The  size  of  the  crystalline  granules  steadilv 
increased.    with    the    time    and    temperature    of    heating. 
the  average  linear  dimensions   of  the  granules   had   in- 
creased fivefold  after  heating  for  35  days  at  2G0   C. 

—J.  F.  I?. 


even  though  it  contains  as  little  as  01  per  cent.  Whi 
a  solid  casting  containing  more  than  twice  as  much  will 
remain  perfectly  sound  under  similar  treatment.  Oxida- 
tion is  mainly  to  be  attributed  to  the  entrance  of  moisture 
into  the  porous  body  of  the  type  and  it  is  suggested  that 
turpentine  or  petroleum  spirit  should  be  used  instead 
of  water  for  cleaning  purposes.  The  typo  should  also  be 
stored  under  perfectly  dry  conditions.  The  presenc  of 
tin  in  the  metal  seems  to  exert  a  protective  influence 
under  conditions  which  otherwise  would  bring  about 
corrosion,  but  type  which  is  free  from  tin  may  be  kept 
quite  sound  if  properly  treated. — J.  A. 


Pure  metals  [titanium  and  vanadium]  ;  Preparation  of . 

M.  Billy.  Comptes  rend.,  1914,  158,  578—580. 
TrTAMCM  and  vanadium  were  prepared  in  a  Stat  of 
purity,  suitable  for  physico-chemical  determinations,  by 
reducing  the  vapour  of  the  tetrachloride  (made  to  boil  in 
a  current  of  hydrogen)  by  contact  with  sodium  hydride, 
heated  to  400° — 120°  <'.  "  The  hydride  was  contained  in 
porcelain  boats,  lined  with  fused  salt,  and  could  be  made 
in  titu  bv  enclosing  the  boats  in  an  apparatus  of  soft  glass. 
The  reaction  was  accompanied  by  incandescence,  but 
was  not  violent.  Titanium  was  obtained  as  a  grey 
crystalline  powder  which  was  purified  by  treatment  with 
alcohol,     10    per     cent,    hydrochloric    acid,    and    water. 
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Vanadium  was  dried  in  a  current  of  carbon  dioxide. 
The  method  appears  to  be  capable  of  aeneral  application. 

— F.  Sodn. 

First  Report  to  the  Bei'by  Piizt  Committee  of  the  Institute 
of  Uetals  on  the  solidification  3]  metals  from  the  Liquid 
Stale.  Cecil  H.  Detcb,  D.Sc,  Ph.D.  Offices  of  the 
Institute  of  Metals.  Caxton  House.  Westminster,  London. 

1914. 

The  subject  is  subdivided  as  follows  : — I.  Cellular 
structure  of  metals.  II.  Crystallisation  from  centres 
and  the  formation  of  crystallites  on  crystal 
skeletons  III.  Foam -structures  and  Quincke's  hypothesis. 
IV.  Cellular  structures  in  cooling  liquids.  V.  Liquid 
crystals.  VI.  Influence  of  surface  tension.  VII.  Under- 
cooling and  the  existence  of  a  meta-stable  limit.  VIII. 
Changes  of  volume  on  solidification.  IX.  The  thrust 
exerted  by  growing  crystals. 

Electrolytically  deposited  melals ;  Adhesion  and  alloying  of 
.     M.  Schlatter.     Chem.-Zeit.,  1914,  38.  289—291 

The  degree  of  adhesion  is  satisfactorily  determined  by 
Burgess's  method,  in  which  a  copper  disc  is  soldered  to 
the  surface  of  the  deposit,  the  force  required  to  detach 
the  latter  from  the  underlying  metal  being  measured 
with  a  spring  balance.  Several  factors  influence  the 
degree  of  adhesion,  such  as  nature  and  hardness  of  the 
deposit  and  of  the  cathode  metal ;  generally  speaking,  a 
soft  metal  adheres  more  firmly  to  rough  surfaces  than  to 
smooth  ones.  The  molecular  attraction  between  cathode 
and  electrolvte  is  increased  by  the  addition  of  alcohol, 
which  improves  some  deposits.  Several  metals  occlude 
hydrogen  during  electrolysis,  part  of  which  is  given  off 
subsequently  as  gas.  which  accumulates  under  the  deposit 
and  decreases  the  degree  of  adhesion.  In  some  cases 
the  deposit  alloys  with  the  cathode,  and  the  two  cannot 
be  separated.  Zinc  on  being  copper-plated  first  becomes 
yellow  ;  the  thin  coating  of  brass  is  subsequently  covered 
with  copper. — W.  R.  S. 

Surface  film  produced  in  polishing  metals  [copper]  ;  Trans- 
parence or  translucence  of  the .     G.  T.  Beilby.     Roy. 

Soc.  Proc.,  1914,  A  89,  593—595. 
Copper  was  polished  so  as  to  leave  as  thin  a  surface  film 
as  possible  (see  this  J.,  1901,  992  ;  1903,  1166)  and  high- 
power  photomicrographs  in  natural  colours  of  the  surface, 
before  and  after  treatment  with  a  10  per  cent,  solution  of 
ammonium  persulphate  (which  dissolved  the  surface  film) 
were  prepared.  Before  treatment  the  small  pits  under 
the  surface  film  appeared  as  blue  spots  on  a  pale  rose- 
coloured  ground,  but  with  red  patches  on  the  blue.  After 
treatment  with  ammonium  persulphate  bright  spots 
appeared  instead  of  the  red  patches.  These  results 
show  that  the  surface  film  is  transparent  or  highly  trans- 
lucent, and  that  it  extends  over  the  smaller  pits  without 
any  support  from  below,  for  the  red  patches  on  the  blue 
must  have  been  caused  by  reflection  from  the  inner  con- 
cave surface  of  the  pits,  which  hence  must  have  been 
practically  empty. — A.  S. 

Alloys;    First  report  of  the  Committee  on  the  nomenclature 

of .     Inst,     of     Metals,     March,     1914.     [Advance 

proof.] 
The  Committee  included  representatives  of  the  Inst,  of 
Metals,  Inst,  of  Elect.  Engineers,  Inst,  of  Mech.  Engineers, 
Inst,  of  Naval  Architects,  Inst,  of  Eng.  and  Shipbuilders 
in  Scotland.  N.E.  Coast  Inst,  of  Eng.  and  Shipbuilders, 
and  Soc.  of  Cheni.  Industry.  The  retention  of  existing 
names,  sanctioned  by  long  usage,  for  use  in  industrial 
and  commercial  practice  is  advocated,  but  the  coining 
of  new  names,  adoption  of  recently  coined  names,  and 
use  of  Latin  or  foreign  names  or  chemical  or  other  symbols 
is  discouraged.  As  the  basis  of  a  system  of  nomenclature 
it  is  recommended  that  an  alloy  be  denoted  by  the  names,  in 
English,  of  its  component  metals,  arranged  in  order  of 
increasing  percentage  by  weight,  eg.  Zn  30,  Cu  70  per  cent, 
would  be  termed  zinc-copper,  and  Sn  1,  Zn  29,  Cu  70  per 
cent.,  tin  zinc-copper.    In  the  case  of  alloys  containing  more 


than  three  metals,  the  names  of  the  three  metals  present  in 
the  largest  proportions  should  be  used  for  the  name  of  the 
alloy,  with  the  prefix  "  comp."  or  "  complex,"  but  if  a 
small  quantity  of  a  metal  added  intentionally  to  give 
the  allov  a  distinctive  character  be  present,  this  may 
be  named  first  ;  e.g.  Al  75,  Sn  15,  As  4,  Co  3,  Fe  2-75. 
In  0-25  per  cent.,  might  be  named  "  indium  complex  tin- 
aluminium,  if  the  indium  were  regarded  as  imparting 
special  qualities  to  the  alloy.  If  the  component  metals 
of  an  alloy  be  present  in  practically  equal  proportions, 
the  names  should  be  arranged  in  alphabetical  order. 
For  ordinary  usage  the  term  "  brass "  is  used  as  an 
abbreviation  of  the  systematic  name  zinc-copper,  i.e. 
for  alloys  of  zinc  and  copper  containing  more  than  50  per 
cent,  of  copper,  and  "  bronze  "  as  an  abbreviation  for 
tin-copper,  the  presence  of  additional  metals  being  indicated 
as  in  the  case  of  the  systematic  names  ;  e.g.,  Sn  1,  Zn  29, 
Cu  70  per  cent.,  would  be  termed  "  tin-brass." — A.  S. 

Use  of  tar  in  the  preparation  of  basic  linings  oj  steel  furnaces. 
Wagner.  See  III. 

Use  oj  the  aluminium  alloy,  duralumin,  for  the  manufacture 
of  domestic  and  cooking  utensils.  Fendler  and  Stiiber. 
See  XIXb. 

Patents. 

Cast-iron  aid  process  for  producing  same.  R.  Anderson, 
Middlesbrough,  Yorks.     Eng.  Pat.  3354,  Feb.  10,  1913. 

Cast-ebon  containing,  approximately  C  2-50.  Si  200,  S  003, 
P  005  and  Mn  100  per  cent.,  is  produced  by  mixing 
molten,  finished,  mild  steel  with  molten,  ha?matite 
cast  iron  direct  from  the  blast-furnace. — W.  E.  F.  P. 

Iron  ;     Process  for    the    manufacture    of particularly 

applicable  for  use  in  dynamo  machines  and  for  like 
purposes.  W.  Riibel,  Berlin- Westend.  Germany.  Eng. 
Pat.  3445,  Feb.  10,  1913. 

To  iron  containing  not  more  than  0-5  per  cent,  of  im- 
purities, sufficient  aluminium  and  silicon  are  added  to 
produce  an  alloy  containing  Al  1-3 — 20  and  Si  0-S — 1*1 
per  cent.  Boron  may  be  substituted  for  silicon,  and 
beryllium  or  calcium  for  aluminium. — W.  E.  F.  P. 

Steel  and  iron  ;   Method  oj  treating ,  in  the  manufacture 

thereof.  C.  R.  Gostling,  Eustis,  Fla.,  U.S.A.  Eng.  Pat. 
17.S69.  Aug.  5,  1913. 

To  remove  dissolved  gases,  the  molten  metal  (in  the 
mould,  etc.)  is  brought  into  contact  with  infusorial  earth 
and  allowed  to  solidify  in  the  presence  of  the  same. 

— W.  E.  F.  P. 

[Iron    and    steel.]     Furnaces;     Continuous    ingot-heating 

.     F.    K.    Siemens,    London.     Eng.    Pat.    17.955. 

Aug.  6,  1913. 

The  hottest  portion,  or  finishing  hearth,  of  the  furnact 
is   made  removable   and   interchangeable. — W.  E.  F.  P. 

Steel  ;   Treating in  electric  furnaces  with  basic  hearths 

W.  R.  Walker.  New  York.  U.S.  Pat.  1.086,489.  Feb.  10 
1914. 

To  refine  iron  or  steel  in  an  electric  furnace  wit 
a  basic  hearth,  a  practically  neutral  slag  of  lime  an. 
silica  is  used  in  which  the  proportion  of  silica  whiU 
sufficiently  low  to  avoid  serious  scorifying  of  the  hearth  i 
high  enough  to  avoid  notable  formation  of  fumes  of  lire 
in  the  furnace  and  to  provide  reduced  silicon  for  inco; 
poration  with  the  metal,  whilst  the  quantity  of  lime 
sufficient  to  ensure  elimination  of  sulphur.  For  instant 
the  silica  may  amount  to  25 — 35  per  cent,  of  the  tot. 
weight  of  the  slag. — A.  S. 

Steel;     Special of  high   resistance,  and  improvemen 

in    the    method    of    manufacture    of    special   steels. 
Thuaud.     Fr.  Pat.  462,463,  Nov.  22,  1912. 

The  finished  steel  has  the  following  composition  :  C  0 
to  0-50  (preferably  0-30—0-35),  Ni  11-50  to  17.  Mn  v 
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80,  Ci  1-70  to  :!■-■">.  8i  0  SO  to  0  I  I,  \  0  20  la  0  W, 
I'l  0  in  par  cent.  I'll.-  additions  are  made  in  ..  Martin  or 
trie  furnace  In  the  fotiowing  order:  0  -'•">  to  0-S0  per 
cent,  of  rerrotltanium  aontaining  10  to  20  pet  oent.  Ti, 
nickel,  ferroohrome,  ferrosilioon,  rerrovanadiutn  ;  man 
idded  aa  ■  deoxidiser  after  addition  of  the  nickel 
.'i  in  I  fern. titanium  aftoc  t   e  ferrosilioon.     T.  St. 

i!  tiding  —   .     E. 

Bisengraber,    Prankfurt    a   M.    Germany.      Eng.    Pat. 
I7..U.;.  July  20,   1913. 

A  wtxtore  of  red  hematite   (previously  reduced   to  the 
r  oxide)   70,    pulverised   coal   22,   and   Mux   (sodium 
phosphate)  8,  parts  by  weight.     W.  E.  F.  I'. 

tron-silicon-manganese-aluminium     alloys;      Process    for 
■iiuj  tin    magnetic  quo  R.    V    Had- 

field,    Sheffield      CJ.S     Pats     1,086,760   and    1,086,766, 
10,  1!I14. 

I"..  increase  the  magnetic  permeability  and  electric  resist- 
ance    and     reduce    the     hysteresia    of    an    iron    alloy 
lining  Si  2     1-6,   Mn  n.>t  exceeding  0-7  and  Al  nut 

I i  1 1  _:  I:',  per  i-.-nt..  it  is  heated  above  the  • -critical 
point  (about  900'  .'.  for  pure  iron)  and  thm  cooled  slowly, 
or  heated  to  !»<M>  -lido  (.'..  cooled  sluwlv.  reheated  to 
71111      800   ...  and  again  oooled  slowly.     A.  S. 

omaitganese,  ferrosilicon,  and  otlur  alloys;    Lining  for 

alecfric  furnaces  for   the   production    of .     Ges.    fur 

Elektrostahlanlagen    m.  b.  H.    and    \\ .     Rodenhauser. 
Pat.  269,298,  July  26,  1912. 

To  prevent  the  penetration  of  the  ferro-alloy  into  the 
liniiiL'  "f  the  furnace  walls,  the  portion  of  the  lining  which 
-would  otherwise  be  directly  in  contact  with  the  molten 
-charge  is  faced  with  a  mass  rich  in  carbon,  e.g.  a  mixture  of 
Ooke  or  retort  carbon  and  tar.  In  working  with  induction 
furnaces,  when  introducing  the  tirst  charge  consisting 
of  the  material  to  be  smelted  and  wrought  iron  heating 
rinits.  sufficient  carbon  is  added  to  saturate  the  iron  as  it 
melts.  -0  that  carbon  will  not  be  taken  up  from  the  facing 
material. —A.  S. 

Sron-nickel-copper    alloy ;      Process    of    making    an . 

G.   H.  (lamer,  Philadelphia,  Pa.      L'.S.   Pat.   1,086.314, 
3,   1914. 

Tin.  matte  obtained  by  smelting  ore  containing  iron, 
nickel  and  copper  sulphides  is  completely  oxidised  by 
Toasting,  and  subsequently  reduced  to  metai. — \V.  E.  F.  P. 

Zinf  furnace* :     Apparatus   for    manufacturing    rect 

for .     B.  Mohring,  Dillingen-Saar,  Germany.     Eng. 

Pat,  30,061,  Dec.  31.   1912. 

In  a  press  for  the  manufacture  of  receivers  from  "dry" 
clay  or  loam,  the  "  matrices  "  containing  the  latter  are 
made  in  two  parts  hinged  together,  and  supported  upon  a 
pivoted  table,  the  arrangement  being  such  that  the 
core  "  is  successively  introduced  into  each  by  mechanical 
■wans.  (Reference  is  directed  to  Eng.  Pats.  1098  of 
0  and  11,316  of  1893.)— \V.  K.  F.  P. 

furn a ■■  :  Electric with  integral  compound  registers 

/impound   condensers.     J.    Thomson.    New    York. 
Pate.  1,086,414  to  1,086,418,  Feb.  10.  1914. 

(1)  The  furnace,  containing  a  carbon  resister  bed.  com- 
prises   an   enclosed    reaction    chamber    provided    with    a 

-  of  openings  in  the  side  walls,  through  which  Un- 
charge is  stoked  to  and  upon  the  upper  surface  of  the 
iter    in    transverse    ridges    alternating    with    troughs. 

The  carbon  resister  bed  is  provided  with  a  series  of 
superimposed  spaced  bars,  forming  galleries  or  slots 
through  which  the  charge  is  fed  to  portions  of  the  upper 
surfa- ■•  of  the  resister.  The  latter  is  supported  upon  a 
spaced  iiratins.  through  which  the  products  gravitate  into 
a  sump,  and  from  which  the  fumes  pass  through  porta  to 
the  condenser.  (3)  The  charge  is  located  between  a  rod 
resister  and  a  broken  carbon  resister.  the  former  acting 
upon  the  upper  portion  of  the  charge  by  radiated  heat. 


and  the  latter  upon  the  lower  portion  bj  conducted  fa 

I  I      I  In    I  I1..1  v      is  supplied    I  I  il  al   fa   ■  •   of    palullcl 

porous  i-ai  bon  n  sistei  ix  da.  the  condi 
disposed  along  the  opposite  vortical  1  later. 

Each  resister]  upon  a  perforated  hearth  •bore 

'  be  sump.     The  chaj  -  ten   i- 

dividod    longitudinally    and    transversely    by    electrically 
non-oonduoting   wall  i    The  furnao  ided  with 

pooket  -. 

with  ports  in  the  furnace  side  walla  foi 

or     miii ,    Gratii  p]  the 

pa,   and    tiii  icted    electrically    in 

in   1  c  ii  bon  connection  I  aning 

the   snmps.     A    sump  extending    longitudinal!)    1     filled 

with   granulated   ran  and    I. .-   an   open 

1  plate  tbrii-i 

against  an  abutment  by  an  outer  block.     B.  N. 

'•tin  ;  Mam  1 .     The   British  Thomson- 

Houston  Co..   Ltd.,    London.     From   Genera]    Elect 
(  ....    Schenectady,    N.Y.,     U.S.A.     Eng.     Pat     1916, 
Jan,  23,  1913. 

I'iiwiif.r    for    the    manufactu f    ductile    tungsten    ia 

prepared  by  incorporating  .1  solution  of  thorium  nitrate 
with  purified  tungstic  oxide,  moulding  the  mixture  before 
or  after  drying,  tiring  the  mouldings  under  oxidi 
c  mditions  and  then  reducing  them  with  hydrogen.  The 
product  should  contain  not  more  than  S  per  cent,  of 
thorium  oxide. — W.  E.  F.  P. 

Ores  and  oilier  substances  :  Machine  for  concentrating  and 

wparating .     <J.   F.   Wynne,   Wrexham.   X.   Wales. 

Bug    Pat  2864,  Jan.  31,  1913. 
By    means  of  a   combination   of   adjustable,    rotary   an  I 
vibratory    crank-shafts    aud    cranks,    the    table    of    the 
apparatus,  which  is  carried  upon  inclined,  resilient  sup- 
ports, receives  a  quick  forward  motion  starting  from  rest 
and  gradually  increasing  in  velocity.    1  sudden  stoppage 
and  reverse  return  motion,  and  also  a  vertical  movement 
The  apparatus  is  stated  to  be  specially  suitable  for  the 
concentration  of  ores  containing  b  ith  slime  and  cos 
material.— W.  E.  F.  P. 

Magnetic    a  jvirators.     Bowes,    .Scott    and    Western    Ltd  . 

and  I.  S.  Dalsleish.  London.     Eng.  Pat.  3016,  Feb    6, 

1913. 
The  separator  has  two  converging  poles  fixed  one  above 
the  other  between  which  a  pulsating  or  alternating  field 
is  set  up.  The  descending  material  is  separated  into 
two  streams  by  the  upper  pole,  the  more  magnetic  portion 
being  deflected,  by  the  influence  of  the  lower  pole,  to  one 
receptacle,  and  the  less  magnetic  part  falling  vertieally 
on  to  a  shoot  leading  to  another  receptacle.  Direct 
contact  of  the  material  with  the  pole-  ia  prevented  by  a 
removable,  curved,  non-magnetic  sheet  attached  to  both 
pok-s  and  bridging  the  gap  between  them.  The  ma. 
may  be  removably  attached  to  the  wall  of  a  tank  for 
effectim:  the  separation  of  materials  in  water. — W.  E.  F.  P. 

Ores  and  th.    like  :  Mills  fur  grinding,  crushing  and  pul- 
,ng .     E.  S.  King.  London,  and  Head  Wnghteon 

and   Co..    Ltd,   Thoriiaby-on-Tees.   Yorks.     Eng.    Pat. 

22,476,  Oct.  6.  1913. 
A  pan  mill  of  the  disc  type  provided  with  a  circumferential 
Overflow  for  slime  and.  below  the  grinding  zone,  with  a 
central  outlet,  or  series  of  outlets,  for  the  intermittent 
discharge  of  concentrate;  the  bed  of  the  pan  may  be  ol 
conical  shape  to  facilitat  ge  of  the  concentrate 

toward-  the  outlets. — W.  E.  F.  P. 

\Lead  and  zinc.\  Metallic  sulphides  .  M-thod  for  the  *epar- 

^„,ion  o} /    L.  Bradford.      Fr.  Pat  462  580,  Sept  16, 

1913.      Under  Int.  Conv.,  Sept.   19,  1912. 

\\    aqueous   solution   containing    about    10    per   cent,    of 

common  salt,  and  Ol   to  0-2  per  cent,   of  sulphuric  acid. 

and   heated   to   4s  —  71    C,   Ls   used   to  effect   a   flotation 

ration  of  galena  from  blende  and  pyrites,  the  former 

D  2 


320 


Ou.  X.— METALS;  METALLURGY.  INCLUDING  ELECTRO-METALLURGY.        [March  31,  19U. 


mineral  being  left  as  a  residue  with  the  gangue,  from 
which  it  is  subsequently  separated  ;  or,  as  is  preferable, 
the  gangue  may  first  be  separated  from  the  mixed  sul- 
phides. In  order  to  cause  a  better  separation,  the  action 
may  be  retarded  by  the  addition  of  alkali  sulphites  or 
thiosulphates,  or  sulphurous  acid. — T.  St. 

[Lend   and   zinc]    Metallic   sulphides ;   Separation    of  ores 

containing .     Minerals   Separation,    Ltd.     Fr.    Pat. 

462,757,  Sept.  18,  1913. 
Zinc  and  lead  sulpirides  are  separated  by  flotation  at 
atmospheric  temperature,  in  neutral  or  alkaline  solutions 
containing  sulphates,  chlorides  or  nitrates  of  calcium, 
potassium  and  sodium,  and  a  froth-producing  agent  such 
as  eucalyptus  oil.  Natural  mineral  waters  may  also  be 
used.  The  zinc  sulphide,  which  is  left  with  the  gangue, 
may  be  separated  from  the  latter  by  continuing  the 
action  with  the  same  solution,  or  preferably  with  fresh 
water.  Suitable  apparatus  for  carrying  out  the  process, 
and  for  making  preliminary  laboratory  tests,  are  described, 
and  the  compositions  of  various  solutions  which  have  been 
employed  are  given. — T.  St. 


[Gold   and   silver.]  Metals ;    Process    of  precipitating    and 

separating from    solutions.     R.     S.     Towne,     New 

York,  and  C.  Robinson.  Mount  Vernon,  N.Y.,  U.S.A. 
Eng.  Pat.  2807,  Feb.  3,  1913. 
A  mixture  of  the  solution  (e.g.  cyanide)  with  a  finely 
divided  precivitant  (e.g.  zinc)  is  passed  along  a  zigzag 
pipe,  to  effect  mixing  and  agitation,  and  conducted  into 
a  relatively  large  volume  of  solution  (cyanide)  contained 
in  a  vessel  of  the  spitzkasten  type.  The  end  of  the 
delivery  pipe  is  situated  nearer  the  bottom  '.han  the  top 
of  this  vessel,  in  which  the  precipitate  settles  by  gravity 
and  the  solution  overflows  at  the  top.  A  screen  sup- 
porting a  layer  of  zinc  is  disposed  across  the  upper  part 
of  the  vessel  to  ensure  complete  precipitation  and  nitration 
of  the  liquid  immediately  before  discharge. — W.  E.  F.  P. 


Silver  ores  ;  Metallurgical  treatment  of .     0.  Dyckcrhoff , 

Karlsruhe,  Germany.  U.S.  Pat.  1,085,675,  Feb.  3,  1914. 
The  ore,  containing  silver,  cobalt,  nickel  and  arsenic,  is 
roasted  with  common  salt,  clay  and  pyrites  to  produce 
soluble  compounds  of  the  metals  which  are  subsequently 
extracted  by  leaching  with  appropriate  solvents. 

— W.  E.  F.  P. 


[Lead  pipes,  etc.]  Pumping  apparatus  for  the  manufacture 
of  products  of  indefinite  length  from  molten  lead  or  other 
metals  or  alloys.  H.  Debauge,  Paris.  Eng.  Pat.  3944, 
Feb.  15,  1913.  Under  Int.  Conv.,  Feb.  17,  1912. 
A  continuously  acting  apparatus  in  which  the  operating 
mechanism  (kept  at  a  low  temperature)  and  the  pump 
proper  (immersed  in  the  molten  metal)  are  disposed 
separately  and  independently,  each  piston  being  connected 
to  its  rod  by  means  of  spherical  bearing  surfaces  to  obviate 
lateral  stresses  and  consequent  friction  between  piston 
and  cylinder.  The  suction  and  pressure  valves  of  the 
apparatus  operate  without  springs,  the  necessary  pressure 
on  the  seats  being  obtained  solely  by  the  difference  in 
density  between  the  molten  metal  and  that  of  which  the 
valves  are  composed.  An  air-bell  provided  with  a  safety 
valve  is  employed  to  regulate  the  delivery  pressure  of  the 
molten  metal.— W.  E.  F.  P. 

Slag  and  the  like  ;  New  process  for  pulverising  blast-furnace 

-.     E.    A.    Bagley   and   M.    E.    Feilmann,   London. 

Eng.  Pat.  4018,  Feb.  17,  1913. 
A  thin  stream  of  the  molten  slag  is  poured  on  to  the 
upper  surface  of  a  smooth,  internally-cooled,  metal  drum 
rotating  at  high  speed,  with  the  object  of  producing  a  very 
thin,  continuous  solidified  sheet  which  is  subsequently 
pulverised  by  projection  against  a  metal  plate  or  slowly- 
rotating  metal  cylinder. — W.  E.  F.  P. 


Furnace , 


Muffle .     E.    Curran,    Cardiff. 

6165,  March  12,  1913. 


Eng.    Pat. 


In  a  muffle  furnace  having  alternative  paths  for  the 
heating  gases,  the  Hues  and  dampers  arc  so  arranged  that 
the  heat  can  be  uniformly  distributed  or  conctntrat  d 
at  the  top,  bottom  or  sides  of  the  muffle. — W.  E.  F.  R 

Furnace  ;  Revcrberatory .     Soc.    Franchise   d'Exploit. 

do  Fours  Speciaux  a  Haute  Temperature,  Paris.  Eng. 
Pat.  11,390,  May  15,  1913.  Under  Int.  Conv.,  June  18, 
1912. 

A  furnace  having  a  fireplace,  a  reversible  regenerator 
and  a  draught  chimney  at  each  end  of  the  rectangular 
fusion-chamber,  the  hearth  of  which — separated  from  the 
sole  of  the  furnace  by  blocks  of  refractory  material — is 
formed  into  a  number  of  basins  by  transverse,  hollow 
partitions.  A  lateral  chamber,  communicating  with  the 
regenerators  and  the  fusion-chamber,  is  situated  upon  each 
side  of  the  middle  of  the  furnace,  the  flow  of  gases  through 
the  apparatus  being  directed  by  means  of  dampers,  etc., 
operated  from  the  exterior. — W.  E.  F.  P. 

Blast-furnace.     J.     Reis,     Montclair,     N.J.     U.S.     Pat. 
1,086,220,  Feb.  3,  1914. 

At  otiru'ar,  perforated  screen  is  disposed  between  the 
teed  hopper  and  the  wall  of  the  furnace  to  prevent  the 
discharge  of  coarse,  solid  material  into  the  gas  outlet. 
The  lining  of  the  furnace  is  provided  with  shoulders  upon 
which  the  screen  is  supported  so  as  to  be  easily  removable. 

— W.  E.  F.  P. 

Metallurgical   furnace.     U.    Wedge,    Ardmore,    Pa.     U.S. 
Pat.  1,086,494,  Feb.  10,  1914. 

The  furnace  comprises  a  series  of  superposed  treating 
chambers  with  intermediate  air-heating  chambers,  all  of 
which  are  connected  by  means  of  a  flue.  The  air  passes 
from  the  air-heating  chambers  over  electrical  heating 
devices  in  the  flue  on  its  way  to  the  treating  chambers. 
The  electrical  heating  devices  are  mounted  on  plugs 
which  fit  into  openings  in  the  wall  of  the  flue. — A.  S. 

Casting-furnace.      I.    Hall.     Fr.    Pat.    462,568,    Sept,    16. 

1913.     Under  Int.  Conv.,  Sept.  16,  1912  and  May  21. 

1913. 
The  furnace  has  an  automatic  device  for  regulating  the 
gas  supply  and  indicating  the  temperature,  and  a  water- 
cooled  mould  which  can  be  emptied  by  tilting. — W.  R.  S. 

Tin  or  other  ores  ;  Automatic  process  for  the  recovery  of . 

from  rivers,  waste  sands,  and  the  like.  W.  J.  Hocking, 
Camborne,  Cornwall.     Eng.  Pat.  10,936,  May  9,  1913. 

By  means  of  a  centrifugal  pump,  the  material  is  trans- 
ferred from  a  pit  (in  the  river)  to  an  elevated  launder 
provided  with  a  horizontal  sieve  through  which  the  sand 
passes  to  a  series  of  spitzkasten  having  a  peripheral 
discharge  and  arranged  in  parallel.  From  the  bottoms  of 
these  vessels  the  thickened  pulp  passes  to  separate  con- 
centrating tables.— W.  E.  F.  P. 

Detinning  ;  Process  of .     F.  von  Kiigelgen,  Holcombs 

Rock,  Va.,  and  G.  O.  Seward,  East  Orange,  N.J., 
Assignors  to  Columbia-Knickerbocker  Trust  Co.  U.S. 
Pat.  1,086,921,  Feb.  10,  1914. 

A  mixture  of  dry  chlorine  gas  and  air  is  passed  through 
a  series  of  tanks  containing  tin  scrap  in  various  stages  of 
detinning,  the  temperature  being  kept  below  that  at  which 
iron  is  attacked.  The  chlorine  conies  into  contact  'first 
with  scrap  which  is  almost  completely  stripped  and  then 
progressively  with  scrap  containing  increasing  proportions 
of  tin,  so  that  finally  air  free  from  chlorine  is  discharged 
from  the  last  tank  containing  fresh  scrap. — A.  S. 

IFire*'  ;  Process  and  apparatus  for  the  subsequent  treatment 

of  drawn  or  rolled .     W.  Frese,  Dortmund,  Germany 

Eng.  Pat.  19,277,  Aug.  25,  1913. 
The  wire  is  passed  through  a  receptacle  or  brush  filled 
with  chalk,  then  wound  on  a  drum,  annealed  on  tho  latt'i 
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ami  placed  in  an  a.  hi  bath,  unwound,  passi  .1  in  succession 
through  a  water-trough,  i  drying  device,  one  or  mora 
alkaline  solutions,  a  second  drying  apparatus,  and  finally 
(round  into  coils.  Several  around  drumi  (of  oonioal  shape 
to  Caoilitate  unwinding)  may  bo  planed  in  the  acid  bath 
■lior  and  the  separate  wins  oonduoted  through  the 
rarious  stages  al  one  operation.     W.  E.  F.  !'. 

Smelt* r-fumes  ;  Apparatus  ft  r  arresting ,  and  rssotn 

their  values,  c.  s.  Vadnor,  Salt  Lake  City,  Utah. 
I'.S.  Pat,  1,085,712,  Feb.  :!.  1914. 
'In k  fumes  an-  passed  upwards  through  a  town  filled 
with  "  pieces  of  insoluble  solid  material,"  supported  by 
a  perforated,  arched  partition  disposed  above  the  side  inlet, 
ami  agitated  by  the  rotation  of  a  vertical  shaft  to  which 
horizontal  arms  arc  attached.  Tin'  chamber  beneath  the 
partition  is  provided  with  an  inclined  bottom  from  which 
tin-  filtered  particles  arc  periodically  removed.     W.  E.  F.  P. 

Slimes  :     Apparatus    for    roasting .     R.    T.     Wales, 

Chrome,  N.J.     U.S.  Pat.  1,085,831,  Feb.  3.  1914. 

A  stiiihs  of  flue-like  roasting  chambers  "arranged  in 
multiple"  is  heated  by  gasrs  which,  after  being  mixed 
with  a  regulated  quantity  of  air.  an-  passed  from  a  common 
distributing  flue,  through  the  chambers,  to  a  common 
outlet.  The  operation  of  any  chamber  may  Ik-  suspended 
(for  inserting  or  removing  trays  containing  the  slimes) 
without  retarding  that  of  the  others. — \V.  E.  F.  P. 

',-  .•      Extraction    of    volatile .     H.     Pape.     First 

Addition,  dat.d  Sept.  i':!.  191:?.  to  Fr.  Pat.  449,480, 
Oct  16.  1911'  (see  Eng.  Pat.  22,715  of  l!»12;  this  J.. 
1913,   1073). 

Tb  avoid  the  partial  solidification  of  molten  products 
below  the  grate  of  the  furnace  described  in  the  principal 
patent,  flame  is  directed  on  to  the  surface  of  the  molten 
Collector  which  may  he  used  for  separating  products  of 
different  specific  gravity. — YV.  R.  S. 

Alkali  metals  by  electrolysis.     B.   Loisel  and  A.  Nacivet. 

First  Addition,  dated  Nov.  14.  1912.  to  Fr.  Pat.  456,688, 
June  .'4,  1912  (this  J.,  191:),  lo74). 

Thk  apparatus  comprises  a  metallic  vesse'  with  two  rows 
of  electrodes  separated  by  a  porous  diaphragm,  each  row 
In-itu;  connected  with  an  arrangement  for  reversing  the 
current  at  predetermined  intervals,  so  that  it  may  serve 
alternately  as  anode  and  cathode.  The  metal  collects  in 
■  metallic  frame,  from  which  it  is  ladled  out  when  suffi- 
cient  has;  collected. — B.  X. 

Alkali  metals  or  ulloys  oj  the  same;    Production  oj . 

them.  Fabr.  von  Heyden  A.-G.  tier.  Pat.  269,712, 
Nov.    19.    1912. 

ID  alkali  carbonates,  to  which  salts  capable  of  lowering 
the  melting  point  but  not  participating  in  the  electrolysis 
may  be  added,  arc  electrolysed  with  the  use  of  carbon  as  a 
s  luble  anode  material.     The  reactions  given  are  : — 


•,   -2NaH  CO",; 

'.     0t;  C+O.^-COj- 


—A.  S. 


Zinc,  lead,  eoppt ,-,  ..,7,-, ,  „,„;  gold  ,■   Mithoil  for  the  extraction 

of from    comjilex   sulphide   ores.     H.    E.  L.    Fievet. 

First  Addition,  dated  Nov.  20,  1912,  to  Fr.  Pat.  457,707, 
July  Us.  [912  (this  J.,  1913,  1018). 

Thk  sulphurous  acid  arising  from  the  pyrites  in  the  ore, 
or  from  added  iron  sulphide,  and  recovered  by  washing  the 
escaping  gases  in  coke  scrubbers,  is  utilised  to  separate  the 
mixed  oxides  of  lead  and  zinc  which  arc  obtained  by  the 
process  described  in  the  original  patent.  After  the  removal 
of  the  insoluble  lead  compounds,  the  solution  is  heated  to 
precipitate  the  zinc  as  sulphite,  which  is  afterwards 
dcined.  In  hot  climates,  the  coke  scrubbers  may  be 
supplied  with  a  solution  of  common  salt,  which  reacts  with 
the  sulphurous  acid  in  presence  of  air  with  the  formation 
•  4    hydrochloric   acid   and    sodium   sulphate.     With   this 


solution  .i  lived  as  ohloride  and  after  separating 

the  solution  from  had  sulphate  is  precipitated  with  lime 

or  magnesia. — T 

ury,  tin.  antimony,  and  «r»  „„•  .■    Extraction  of . 

B  Sxilard.  Fr.  I'a'.  163,039,  Sept,  27,  1913. 
Thk  ore  is  heated  under  pressure  w  ith  a  solution  of  sodium 
and  barium  sulphides  and  calcium  hydroxide.  The  metals 
are  recovered  from  the  filtered  liquor  by  precipitation  with 
an  aril  or  solium  bisulphate,  at  ammonium  salts,  or  bv 
electrolysis,  or   by    addition   of    a    few  |    the 

metallic  sulphi.t.'  t.,  I,,  obtained   along  ivith  ammonium 
nitrate.        Solution    of    the    on-    an. I  is    of    tho 

liquor  may  be  carried  out  simultaneously,      \V.  U.S. 

Graphite  and  metals;    Manufacturi  ■■/■  electrical  conductors 
nposedof .     G.  Preuss.     Fr.  Pat.  463,132,  Oct.  1, 

1913.      Under  Int.  Conv.,  Oct.  2,    1912. 

Suitable    powdered    metals   or   alloys   are   mixed    with 
graphite   powder,   compressed    in   the"  cold   to  reduce   tho 
amount    of  included  air  and   then  heated  under  pr.  - 
to   form   a   homogeneous   alloy   completely   enclosing   the 
panicles  of  graphite. — W.  1:    S 

Cement  sleet;    Ait  of  manufacturing .     G.  H.  Benja- 
min, New  York  City.     Eng.  Pat.  3554,  Feb.  II,  1913. 
See  U.S.Pat  1,054,817  of  1913;  this  J.,  1913, 430.—  T.  F.  1$. 

Armour-plates;    Process  for  '/<•    manufacture  of A. 

Lucertini,  Sampierdarena,  Assignor  to  Soc.  Anon. 
Italiana  Gio.  Ansaldo  Armstrong  ,v  Co.,  Genoa,  Italv. 
U.S.    Pat.    1 .086,459,    Feb.    lit.    1913. 

Sek  Fr.  Pat.  442,299  of  1912  ;  this  J  ,  1912,  929.— T.  F.  B. 

Tungsten  and  other  metals  in  malleable  form ;   Process  and 

apparatus  for  producing .     J.  Canello,  Paris.     Eng. 

Pat.  5150,  Feb.  28,   1913. 

See  Addition  of  June  II.  1913,  to  Fr.  Pat.  444.K78  of  1912  ; 
this  J.,  1913,  1160.—  T.  F.  B. 

Metallic  powders  or  coatings  ;  Furnacis  for  producing  — — . 
M  U.  Sehoop,  Zurich.  Switzerland.  Eng.  Pat.  5510, 
March  5,  1913.     Under  Int.  Conv.,  March  8,  1912. 

See  Fr.  Pat.  441,100  of  1912  ;   this  J.,  1912,  822.— T.  F  B. 

Retort  furnaces  [for  use  in  smelting  zinc,  etc'].  G.  Londresa 
and  W.  Worlev.  Grafton,  \V.  Va..  U.S.A.  Eng.  Pat. 
11.900.  May  21,  1913.  Under  Int.  Conv.,  June  25, 
1912. 

See  U.S.  Pat.  1 ,048,420  of  1912 ;  this  J.,  1913,  93.— T.  F.  B. 

Reheating  furnaces.     F.  K.  Siemens,  London.     Eng.  Pat. 
28,048,  Dee.  5,   1913. 

SEEGer.Pat.  268.379  of  1913  .-  this.!.,  1914,  144.— T.  F.  B. 

Furnaces   for    heating    ingot*;     Continuous .      F.    K. 

Siemens.     Fr.  Pat.  461.937,  Aug.  27.   1913. 
See  Eng.  Pat.  17.955  of  1913  ;  preceding.— T.  F  B. 

Reduction     furnace*  :       Muffle    for .     A.     P.oitzhciin, 

Duisburg-Ruhroit.  Germany.  U.S.  Pat.  1,086,939, 
Feb.   10,  1914. 

See  Fr.  Pat.  456.636  of  1913:  this  J,  1913,  1018.— T.  F.  B. 

Treating  waste  acid  and  acid  effluents  from  tin-plate  works. 
Eng.   Pat.   3505.      See    VII. 
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Insulating    materials;     Manufacture    of   electric .      W. 

Boehm.     Fr.  Pat  462,857,  Sept  23.  1913. 
I.vsri.AToRs   for  high-tension   work  arc  prepared  by   im- 
pregnating porous  porcelain  or  earthenware  with  paraffin, 
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oils.  lac.  mica  powder,  etc..  and  then  treating,  e.g..  with 
ozone,  to  effect  a  hardening  of  the  oils  in  the  pores.  The 
powdered  ceramic  material,  before  firing,  is  mixed  with  a 
substance,  which  by  combustion  or  evaporation  produces 
the  necessary  porosity,  and  the  porous  material  is  first 
submitted  to  a  reduced  pressure,  and  afterwards  impreg- 
nated under  pressure. — B.  N. 

Electrical  insulation  and  other  purposes;    lianufarjure  of 

a  material  suitable  for .  The  British  Thomson- 
Houston  Co.,  Ltd.  From  General  Electric  Co.,  Schenec- 
tady. X.Y.  Eng.  Pats.  (1)  3271,  Feb.  7,  and  22.358, 
April  9,   1913.  (2)  356G,  Feb.   11,  1913. 

(1)  A  fusible  intermediate  reaction  product  is  prepared 
by  .-lowly  heating  phthalic  anhydride  and  a  polvhydric 
alcohol,  and  a  clear  infusible  product  free  from  cavities  is 
obtained  from  this  by  heating  for  some  time  to  about 
85°  to  135°  C.  afterwards  heating  to  a  higher  temperature 
further  to  harden  and  toughen  the  resin.  (2)  One  part  by 
weight  of  a  polvhydric  alcohol,  such  as  glycerol,  is  heated 
with  two  parts  by  weight  of  succinic,  tartaric  or  pyro- 
tartaric  acid  to  about  220°  C.  until  the  mass  becomes 
viscous,  and  the  heating  is  continued  at  about  85°  C,  until 
the  mass  forms  an  insoluble,  infusible,  elastic  product. 
Part  of  the  acid  may  be  advantageously  replaced  by  a 
polyhasic  aromatic  acid. — B.  X. 

Insulating   and  fusible   powder   for   electrical  implications. 

H.  Grossmann.  Fr.  Pat.  402,992,  Sept.  25,  1913. 
A  resinous  substance  of  low  melting  point,  such  as  rosin, 
pitch,  asphaltum.  etc..  is  intimately  mixed  with  a  sub- 
stance, such  as  glass,  porcelain,  marble,  sand.  talc,  barytes, 
etc.  The  tendency  of  the  powder  to  brittleness  after 
fusion  and  solidification  may  be  diminished  by  mixing 
with  a  fusible  and  malleable  substance,  such  as  paraffin, 
carnaiiba  or  other  wax. — B.  N. 

Electrode  ;     Storage    battery and    process    of    making 

same.  H.  C.  Hubbcll.  Xewark,  N.J.  U.S.  Pat. 
1,086,666,  Feb.  10,  1914. 

Alternate  thin  layers  of  iron  and  a  metal  like  cadmium 
are  arranged  closely  together  face  to  face,  so  as  to  form 
a  plate  with  the  layers  disposed  edgewise  to  the  faces  of 
the  plate.  The  cadmium  is  removed  by  distillation, 
and  the  iron  layers  are  formed  with  eleetrolytically-active 
iron  compounds  on  the  surface,  by  making  the  plate  the  j 
anode  in  an  aqueous  solution  of  phenol  containing  an 
alkali  phenolate  (phenoxide). — B.  N. 

Accumulators;    Solution  for  cells  of  lead .     P.  Rab- 

bidge.  Fr.  Pat.  462.663.  Sept,  2.  1913.  Cnder  Int. 
Conv.,  Sept.  2,  1912. 

A  concentrated  solution  of  potassium  permanganate, 
equal  to  about  10  per  cent,  of  the  electrolyte,  is  mixed 
with  the  latter  for  the  purpose  of  desulphating  or  pre- 
serving the  plates. — B.  N. 

Cell ;    Electrolytic  - -for  generating  hydrogen  ami  oxygen 

gases.  J.  B.  Burdett.  Assignor  to  Burdett  Manu- 
facturing Co.,  Chicago,  111.  U.S.  Pat,  1,086,804, 
Feb.  10,  1914. 

The  cell  is  provided  with  an  electrode-supporting  element, 
comprising  a  casing  with  partitions  forming  gas-tight 
compartments,  and  with  ,i  continuous  diaphragm  attached 
to  the  partitions  so  as  to  form  extensions  of  the  com- 
partments. The  parts  of  the  diaphragm  attached  to  the 
partitions  form  separating  walls  for  the  cathode  and 
anode  compartments,  through  which,  and  the  outer  cell, 
electrolyte  is  automatically  circulated.  Gas  conduits 
communicate  with  the  compartments,  and  an  adjustable 
conduit  projects  into  the  electrolyte,  in  order  to  regulate 
the  pressure  of  the  evolved  gas. — B.  N. 

Water  ;    Element  for  the  electrolysis  of — ■ — .     Maschiner.-  ' 
fabrik   Surth    G.  m.  b.  H.     Fr.    Pat.    462,394,    Sept.    3, 
1913. 
Each  element  comprises  an  iron  frame,  forged  or  soldered 
by  autogenons  solderina  to  the  electrode,  and  the  upper 


edge  of  each  element  contains  two  chambers,  to  collect 
the  gases  and  separate  entrained  electrolyte.  The  sheets 
of  metal  forming  the  electrodes  are  corrugated,  or  may  be 
provided  with  transverse  ribs  soldered  to  them,  and  the 
diaphragms,  separating  the  electrodes,  comprise  two 
series  of  alternating  metallic  bands  between  which  is 
disposed  a  thin  metallic  perforated  sheet  or  wire  gauze  of 
fine  mesh.  —  B.  X. 


Anodes  of  antimonial  lead  for  electrolytic  purposes. 
und  Halske  A.-G.     Ger.  Pat.  270,191.  Oct.  6, 


Siemens 
1912. 


The  anode  consists  of  a  number  of  rods,  the  cross-section 
of  which  is  circular,  oval,  or  other  form  free  from  sharp 
corners.  The  rods  are  fixed  at  one  end  to  a  common 
conducting  and  supporting  bar,  so  that  they  are  free  to 
expand  in  the  direction  of  their  axes.  The  use  of  anodes 
of  this  kind  obviates  the  difficulty  experienced  with  sheet 
or  plate  anodes  of  antimonial  lead  due  to  the  frequent 
formation  of  short  circuits  owing  to  bending  of  the  sheets 
or  plates  within  the  bath. — A.  S. 

Electrolysis   of  alkali   and   alkaline-earth   chloride-".     Eng. 
Pat.  21,462.     See  VII. 

Manufacture   of  electrical  conductors  composej  of  graphite 
and  metals.     Fr.   Pat.  463.132.     See  X. 
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Cod  licer  oil  [Oleum  Jecoris  Aselli]  ;  Content  of  unsaponifi- 

able     matter     in      .     H.  Thavsen.      Ber.  Deutsch. 

Pharm.  Ges.,  1914,  24,  136—140.  " 

A  number  of  specimens  of  cod  liver  oil  were  tested  by 
mixing  five  drops  with  one  drop  of  sulphuric  acid,  when 
a  violet  colour  developed  which  soon  changed  to  brownish- 
red.  Six  of  these  gave  a  colour  the  same  depth  as  that 
of  a  mixture  of  100  c.c.  of  water  with  2  c.c.  of  X  10 
potassium  bichromate  solution.  The  acid  value  of  these 
samples  varied  between  1-2  and  2-3  and  the  unsaponifiable 
matter  between  0-70  and  102  per  cent.  The  other  samples 
had  an  acid  value  varying  between  90  and  590,  and 
unsaponifiable  matter  6-64  to  2-30  per  cent.  The  oil 
with   the   highest   acid   value   had   the  darkest   colour. 

— F.  Shdn. 

Kickxia  elastica  and  Manihot  Glazcovii;  Oil  from  the  seed* 

of .     H.  Sprinkmeyer  and  A.  Diedric!  s.     Z.  Unters. 

Nahr.  Genussm..  1914."  27.  120—124. 

Kickxia  elastica : — The  crushed  seeds  yielded,  when 
expressed  and  extracted  with  ether  at  about  70  <'. . 
28-16  per  cent.  (54-8  per  cent,  on  the  kernels)  of  a  golden 
yellow  oil  with  a  characteristic  odour  and  bitter  taste.  It 
had  drying  properties  (9-53  per  cent,  increase  in  weight 
in  Livache's  test),  and  yielded  0-48  per  cent,  of  an  insoluble 
bromide.  It  had  the  following  characters  :— Sp.  gr.  at 
15°  C.,  0-9327;  refraction  at  40°  C,  68-8;  at  25°  C, 
77-3  ;  acid  value.  3-33  ;  sapon.  value,  179-6  ;  Reichert- 
Meissl  value,  0-66  ;  Hehner  value,  95-95  ;  iodine  value, 
130-9;  Polenske  value,  0-30;  optical  rotation  (200  mm.) 
+.0-8°.  Fatty  acids  .-—Refraction  at  40°  C,  57-3 ;  at 
25°  C,  66-0 ;  m.  pt.  25-2°  C.  ;  solidif.  pt.  230°  C.  ;  neutral- 
isation value,  183-0 ;  iodine  value,  139-7 ;  and  mean 
molec.  equiv.,  3120.  The  oil  would  be  suitable  for 
varnishes  and  paints,  whilst  the  seed  hair  could  be  utilised 
as  upholstery  material.  Manihot  Glazcovii : — The  seed- 
kernels  yielded  50- 16  per  cent,  of  a  yellow  oil  with  a 
pleasant  nutty  aroma  and  taste.  It  dried  well  (Livache 
test.  7-69  per  cent.),  and  could  be  used  for  varnishes,  etc. 
With  Bellier's  reagent  it  gave  a  deep  blue  colouration. 
The  oil  yielded  no  insoluble  bromide,  but  the  fatty  acids 
gave  a  deposit  of  linolic  ac  id  tetrabromide.  The  following 
values  were  obtained  : — Sp.  ar.  at  15s  C,  0-9242  :  refrac- 
tion at  40°  C,  61-8;  at  25° C.,  70-2;  acid  value.  174 
saponif.  value.  192-5 :  Reichert-Meissl  value.  10-66 ; 
Hehner  value,  95-65  ,-  iodine  value,  117-6  ;  Polenske  value. 
0-50.     Fatty  acids  .-—Refraction  at  40°  C,  47-3  :  at  2fi   I 
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value,  202  U ;  iodine  i  aim  .  131  6  .  and  mean  tnolec.  equiv., 
u  Rideal  and  Acland,  this  J.,  1913,  70*.j 
— C.  A.  \l. 

Glycerides  and  their  /ally  acids  :  Application!  »j  tin  method 

of  determining  tin  different!  in  tin  melting  points  of . 

A.   Bomer.     /..   Untoreuch.  Nahr.  Genusam.,   Hilt,  27, 

1 53  172 
Lard:  —  It  is  possible  to  detect  5  pet  cent,  of  beef  fat  in 
lard  containing  oocoanut  oil.  aracnis  oil  or  cottonseed  oil 
by  the  authoi  -  m.  pt.  method  (this  J.,  1914,  38).  Any 
deviation  from  the  normal  ngnri  -  for  lard  which  might  be 
caused  by  tats  such  as  Bhea  butter  could  be  checked  by  tin' 
phytosteryl  acetate  test.  In  the  case  ol  hydrogenated 
araohis  and  sesame  oils  the  m.  pis.  of  the  least  soluble 
glyoerides  wore  very  Ihl'Ii  (706  ('.,  and  71-5  ('.  n --i  ■ 
tivi'lvi  whilst  the  corresponding  fatty  acids  melted  at 
C.  and  i;s •.".  ('.  ;  hence  these  glycerides  apparently 
consisted  "1  tristearin.  Hydrogenated  cottonseed  oil, 
however,  yielded  a  mixture  oi  glycerides  (m.  pt.  61-3'  C.), 
sontaining  fatty  acids  melting  at  38°  C.  The  in.  pt. 
differences  ranged  from  0°  to  0-8°  C.  for  hydrogenated 
arachis  and  sesame  oils,  and  reached  2-8°  ('.  in  the  case  of 
the  cottonseed  oil.  These  hardened  fats  added  to  lard 
depressed  the  difference  in  the  m.  pis.  to  a  greater  degree 
than  beef  fat,  from  which  however  they  could  be  dis- 
tinguished by  the  phytosteryl  acetate  test.  The  hast 
soluble  glycerides  of  sucking-pigs'  fat  and  of  the  fat  of  pigs 
fed  abnormally  upon  cocoanut,  maize,  sesame  and  cotton - 
Hid  oil-cakes  differed  from  those  of  normal  lard  in  con- 
taining a  smaller  proportion  of  a-palmitodistearin  and 
more  stearodipalmHin,  but  no  new  glycerides  had  been 
produced.  Such  abnormal  feeding  did  not  prevent  the 
detection   of  beef  fat    by   the   author's   method. 

Detection  of  lard  and  tallow  in  rocoanut  oil: — The 
glycerides  of  cocoanut  oil  separated  by  crystallising 
5<i  gnns  ,,{  the  fat  from  50  e.e.  of  acetone  at  10°  C.  melted 
at  47  3  C.  whilst  their  fatty  acids  melted  at  44  3C  C.  In 
the  case  of  palm-kernel  oil  the  glycerides  obtained  in  two 
crystallisations  melted  at  39-9  (I.)  and  45-2  (II.),  and  gave 
differences  of  5-8  and  4TC  C.  respectively.  Cocoanut  oil 
containing  5  per  cent,  of  lard  vielded  glycerides  melting 
at  (I.)  81-3  C.  and  (II.)  63-3°  C.,and  showing  differences 
of  7-.V  and  70°  C.  respectively.  Analogous  results  were 
obtained  with  mixtures  of  cocoanut  oil  and  beef-fat.  A 
commercial  sample  of  mowrah  fat  vielded  glycerides  of 
m.  pt.  61-3  to  66-3°  G,  with  m.  pt.  differences  of  —0-7    C 

mii  a/  lard  in  butler  fat: — The  palmitodistearin 
of  butter  fat  melts  at  62-9'  to  63  1  C.  (fatty  acids.  62-4 
to63°C).  whilst  lard  stearodipalmitin  melts  at  58-0  I 
(fatty  acids,  55-2:  C.).  Additions  of  lard  to  butter 
cause  the  difference  between  the  m.  pts.  of  the 
more  insoluble  glycerides  and  their  fatty  acids  to  be 
greater  than  normal.  In  the  case  of  four  samples  of  pure 
butter  the  differences  in  the  m.  pts.  in  the  last  five  of 
eight  crystallisations  ranged  from  — 0-25  C.  to  3-3°  C,  whilst 
butter  containing  10  to  -0  per  cent,  of  lard  showed  differ- 
ences of  2  3:  to  ">S°  C.  for  the  more  insoluble  glycerides. 
Detection  of  lard  in  goose  fat : — The  most  insoluble 
ride  melted  at  62-4  C.  and  contained  fatty  acids  of 
m.  pt.  58-2  C.  The  glycerides  separated  from  mixtures 
of  goose-fat  with  20  and  30  per  cent,  of  lard  melted  at 
higher  temperatures,  but  the  m.  pt.  differences  between 
glycerides  and  fatty  acids  did  not  differ  materially  from 
those  given  by  the  pure  goose-fat. — C.  A.  M. 

Fatty    acids;    Catalytic    reduction    of    unsaturated by 

means  of  nickel  and  nickel  oxide.     W.   Meigen  and  G. 
Bartcls      .!.  prakt.  C'hem..  1914.  89.  290—301. 

The  hydrogenation  of  fats  proceeded  much  more  rapidly 
at  first,  and  at  a  lower  temperature  (180°  C).  when  finely 
divided  reduced  nickel  was  used  as  catalyst  than  when 
nickel  oxide  (obtained  by  ignition  of  the  nitrate)  was 
employed,  in  which  case  a  temperature  of  250°  C  was 
v.  The  view  of  Bedford  and  Erdmann  (this  J.. 
1913,  611)  that  a  suboxide  of  nickel  (Xi30)  is  formed 
d  ur  ng  the  reduction  is  rejected,  and  the  opinion  cm 


that  metallic  oxides  do  nol  Ml  as  catalysts  in  tie  hydro 
■in mi  of  unsaturated   Eattj   acids  bat   onlj   the  metal 
reduced   therefrom.     In   experiments    with    nickel   oxide, 
the  presence  ol  metallic  oiokel  in  the  cs>i  i   use 

«as  proved  by  chemioaJ  analysis  (tin  niekel  oontenl  was 
higher  than  corresponded  to  a  laboxide),  bj  us  eleotrioml 
conductivity,  and  by  the  formation  of  nickel  oarbonyl  on 
treatment  with  carbon  monoxide.  In  tlics,.  tests,  it  was 
">.  carefully  bo  exclude  sir,  which  very  readily 
oxidised  the  finely  divided  reduced  nickel,     a  8, 


M-fungi.     A. 
Genussm..'  1911.  27. 


Fatty   acids;    Decomposition   ef 

Spieckermann.     '/..   tJnterB.   Nahr. 
83—1 13. 

Ohb  gem.  of  each  of  the  pure  fatty  acids  representing 
saturated,    unsaturated,    hydroxy-    and    keto-aojda    was 

mixed  with  5  to  25  grms.  of  kieselguhr  and  7 -5  to  37-5  guns. 
of  nutrient  nitrogenous  broths,  and  the  mixture  inoculated 
with  cultures  of  Penicillium  glaucwn,  Aspergillus,  MonHia, 
etc.  After  periods  of  2  to  5  weeks  the  residual  fatty 
acid  was  recovered.  In  each  case  absorption  of  the  fatty 
acid  had  occurred,  ranging  from  3-4  per  cent,  (arachidic 
acid)  to  91-3  per  cent,  (myristic  acid).  The  neutralisation 
values  of  the  recovered  acids  were  invariably  lower  by  a 
few  units,  the  decrease  depending  upon  the  extent  of 
the  decomposition.  The  iodine  value  of  oleic  acid  was 
invariably  reduced,  whilst,  on  the  other  hand,  the  saturated 
fatty  acids  frequently  showed  an  increased  iodine  value, 
particularly  in  the  case  of  lauric  acid  {e.g.,  16-6).  As 
a  rule,  the  m.  pts.  were  somewhat  lower  than  before. 
Laurie  acid  was  completely  oxidised  to  water  and  carbon 
dioxide.  Oleic,  elaidie  and  erucic  acids  were  decomposed 
by  the  moulds  more  slowly  than  lauric  or  myristic  acids, 
but  more  rapidly  than  stearic  and  arachidic  acids,  whilst 
brassidic  acid  was  decomposed  more  rapidly  than  fatty 
acids  containing  12  to  18  carbon  atoms. — C  A.  M. 

Olive  oil;   Rancidity  of and  oxidation  of  oleic  acid  in 

presence  of  sunlight.     F.   Canzoneri  and  G.   Bianchini. 
Annali  Chim.  Appl.,  1914.,  1914,  1,  24—32. 

Samples  of  the  same  olive  oil  were  respectively  exposed 
to  air  and  sunlight,  exposed  to  air  under  similar  conditions 
in  the  dark,  and  exposed  to  sunlight  in  a  sealed  tube  from 
which  the  air  had  been  exhausted.  The  first  sample 
became  rancid  but  the  other  two  remained  unaltered, 
indicating  that  the  effect  is  due  not  to  micro-organisms 
but  to  the  action  of  air  accelerated  or  determined  by  tin- 
action  of  light  (see  also  Seala,  this  J.,  1898,  359;  1908, 
819).  The  action  of  air  and  oxygen  on  oleic  acid  was  also 
studied.  After  exposure  to  air  and  light  for  5  months, 
there  were  detected  in  the  reaction  product  a  white 
solid  (m.  pt.  50° — 51°  C),  probably  stearolactone. 
nonylic,  formic,  azelaic,  and  dihydroxystearic  acids, 
nonylic  aldehyde,  and  the  acids  A  and  B  obtained 
by  Molinari  bv  the  decomposition  of  oleic  acid 
ozonide.  After  exposure  to  oxygen  and  light 
for  one  week,  the  presence  of  nonylic  and  senu- 
azelaic  aldehydes  and  azelaic,  nonylic,  di-  and  mon  • 
hydroxy-stearic  acids  was  detected.  These  results  indicate 
that  the  decomposition  of  oleic  acid  by  air  or  by  oxygen 
in  presence  of  light  proceeds  along  similar  lines  to  the 
decomposition  by  means  of  ozone  (see  Harries,  tin-  J., 
1906,  105.5.  1158;  1909,  250;  Molinari,  this  J..  1906, 
1055  ;  1908,  1073),  the  action  taking  place  at  the  double 
linkages  with  a  tendency  to  the  formation  of  perox 
aldehydes  and  acids  of  the  type  of  nonylic  compounds  and 
their  *  oxidation  products,  the  latter  becoming  more 
complex  the  more  the  oxidation  is  prolonged.— A.  5. 

Soap  solutions  ;    Studies  of  Hit  constitution  of .      The 

electrical  conductivity  of  potassium  sails  of  the  fatty 
H.  M.  Bunburv  and  H.  E.  Martin.  Chem.  Soc.  Trans.. 
1914,  105,  417— 135. 
The  electrical  conductivities  of  the  potassium  salts  of 
the  saturated  fatty  acids  with  an  even  number  of  carbon 
atoms  in  the  molecule,  from  the  stearate  to  the  hexoate, 
were  determined  at  90°  C.  :  they  were  generally  higher 
than  those  of  the  sodium  salts  (this  J..  1911,  222),  but  there 
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was  a  general  resemblance  between  the  curves  representing 
the  variation  of  the  conductivity  with  the  concentration 
of  the  solution.  The  maxima  and  minima  were  more 
pronounced  in  the  case  of  the  p  tassium  salts  and  to  a 
greater  extent  than  could  be  accounted  for  by  the  d  fference 
in  the  mobility  of  sodium  and  potassium  ions.  In  the  case 
of  potassium  palmitate  the  conductivities  found  were 
much  lower  than  those  predicted  from  the  values  for 
sodium  palmitate.  The  differences  between  the  maximum 
and  minimum  conductivity  values  were  much  more 
marked  in  the  case  of  the  potassium  soaps,  this  being  most 
strikingly  seen  in  the  case  of  the  laurates.  Potassium 
hexoate  had  the  characteristic  properties  of  a  soap  in 
concentrated  solution  but  these  at  once  disappeared  on 
dilution.  Potassium  octoate  behaved  in  a  similar  manner, 
whilst  the  decoate  was  the  first  to  produce  a  typical 
though  thin  lather.  The  densities  of  the  soap  solutions 
increased  very  much  less  rapidly  than  the  concentration. 
Thus,  the  excess  of  density  of  2  X  potassium  laurate  over 
that  of  water  was  only  two-thirds  of  that  predicted  from 
the  density  of  the  0-5  -V  solution. — J.  A. 

Caustic  alkali;    Determination  of  free in  commercial 

soda  compounds  and  soaps  by  tin:  barium  chloride  method. 
A.  Kling,  V.  Genin  and  D.  Florcntin.  Bull.  Soc.  Chun., 
1014,  15,  200—205. 

PREcrriTATED  barium  silicate  or  borate  is  soluble  in  dilute 
aqueous  solutions  of  barium  chloride  with  the  result  that 
the  method  of  determining  free  caustic  alkali  in  soda 
compounds  or  in  soaps  which  contain  soluble  silicates  or 
borates,  by  precipitation  of  their  aqueous  solutions  with 
barium  chloride  and  subsequent  titration  of  the  clear 
liquid  with  A*/10  acid  gives  inaccurate  results.  These 
salts,  however,  are  insoluble  in  50  per  cent,  alcohol  and  if, 
after  the  precipitation,  a  sufficient  quantity  of  strong 
alcohol  is  added  to  the  liquid  to  bring  the  alcohol  concen- 
tration to  50  per  cent.,  accurate  results  arc  obtained  except 
in  the  case  of  soaps  containing  oleic  acid,  since  barium 
oleate  is  slightly  more  soluble  in  50  per  cent,  alcohol  than 
in  water. — J.  A. 

Patents. 

H  ool-grease  ;    Process  of  treating and  product  thereof. 

C.  Ellis,  Montclair,  N.J.  U.S.  Pat.  1,086,357.  Feb.  10, 
1914. 

Wool-crease  is  heated  with  hydrogen  free  from  arsenic, 
at  a  pressure  of  about  10  lb.,  and  at  a  temperature  above 
the  temperature  of  decomposition  of  nickel  soap,  in  the 
presence  of  a  nickel  catalyst. — E.  W.  L. 

Unsaturated  fatly  acids,   their  glyccrides  and  other  esU  •  I  . 

Process  for    the   conversion    [hydrogenation]  of into 

corresponding  saturated  compounds.  F.  Bedford  and 
C.  E.  Williams.  First  Addition,  dated  Aug.  19,  1913 
(under  Int.  Conv.  Aug.  21,  1912).  to  Fr.  Pat.  436,295, 
Nov.  11,  1911  (see  Eng.  Pat.  29,612  of  1910;  this  J.. 
1912,  398). 

A  suboxide  of  nickel  is  used  as  the  catalytic  agent. 
It  may  be  produced  by  heating  a  mixture  of  nickel  oxide 
or  an  organic  salt  of  nickel  with  the  oil  in  a  current  of 
hydrogen. — C.  A.  If. 

ituraied  fatty    acids    and    their    esters;     Process   for 

converting  [hydrogenating] into  saturated  compounds. 

De  Nordiske  Fabriker  De-No-Fa  Aktieeelskap.  Fr. 
Pat.  462,905,  Sept.  24,  1913. 

The  basic  salt  of  a  heavy  metal  (i .g.,  nickel  or  copper)  with 
a  fatty  acid  of  high  mol.  weight  is  dissolved  in  the  fatty 
acids,  fat  or  oil,  in  the  proportion  of,  say,  0'4  per  cent., 
and  the  mixture  hydrogenated  at  100"  to  180°  C— C.  A.  M. 

Whale  oil  or  fish  oils  ;    Process  of  removing  the  disagreeabli 

odour  from   the  fatty   acids  of .      W.    H.    Hofmann. 

Fr.  Pat.  462,763,  Sept.  18,  1913.  Under  Int.  Conv., 
Sept.  28,  1912. 

The  fatty  acids  are  mixed  with  a  resin  and  snlphonated  at 
a    temperature   not   exceeding    120"  C.     The    product    is 


repeatedly  heated  with  water  (with  the  addition  of  salt- 
to  prevent  emulsification).  and  is  then  neutralised  and 
distilled  in  vacuo  or  with  superheated  steam. — C.  A.  M. 

Oil  ;    Process  for  extracting from  oil  suds  and  the  like. 

Harbinger    Oelwerkc    Brinckman    unci    Mergell.     Ger. 
Pat.  269,195,  .May   12,   1912. 

Before  or  during  the  extraction  of  the  oil.  preferably  by 
means  of  solvents,  tin-  oil  seeds  are  treated  with  aliphatic 
oxygenated  compounds  containing  a  methylene  group, 
especially  formaldehyde.  For  example.  2 — 3  per  cent, 
of  formaldehyde  or  other  suitable  compound  may  be 
added  to  the  solvent  used  for  extracting  the  oil.  It  is 
stated  that  the  oil  is  extracted  more  rapidly  and  is  less 
liable  to  spoil  on  keeping.  The  suitability  of  the  residue 
for  use  as  fodder  is  not  impaired. — A.  S. 

Fat  for  use  in  the  perfume  and  soap  industries  and  for  other 
purposes.  P.  de  Baudicour  and  E.  Cadoret  de  la 
Gabiniere.     Fr.  Pat.  41)2.794,  Nov.  30,  1912. 

The  res  ns  of  indiarubber,  gutta-percha  or  analogous 
products  (e.g.,  jelutong,  almedina)  are  mixed  with  castor 
oil,  and  subsequently  with  other  resins,  to  form  preparations 
suitable  for  soap,  lubricants,  polishing  wax,  extraction  of 
perfumes,  etc. — (_'.  A.  M. 

Floating  soaps  ;  Process  of  manufacturing  comjiact and 

products  thereof.     C.  Midler.     Fr.  Pat.  462,502,  Sept.  12, 
1913. 

A  mixture  of  saponiiiable  fats  (90  rer  cent.)  with  wax 
(10  per  cent.)  is  saponified  at  about  75°  C,  and  a  small 
proportion  of  oxygen  then  introduced  to  make  the  soap 
porous  and  cause  it  to  float  in  water. — C.  A.  M. 

Soaps ;     Preparation    of    highly    antiseptic    soluble . 

Schiilke    und    Mavr    Nachf.    Dr.    Raupenstrauch.     Fr. 
Pat.  462,724,  Sept".  18,  1913. 

^-C'hloro-o-cresol  or  a  mixture  thereof  with  m-chloro-o- 
cresol  is  dissolved  in  the  soap  and  water,  with  the  sub- 
sequent addition  of  an  alcohol  (ethyl  alcohol,  glycerin  or  a 
mixture  of  the  two).  Or  the  antiseptic  is  mixed  with  the 
oil,  fat,  resin  acids,  etc.,  prior  to  saponification. — C.  A.  M. 


SulphonateA    oils    and    fats , 
Russ,  Rumburg,  Austria. 
1913. 


Manufacture    of .     R. 

Eng.  Pat.  21,853,  Sept.  27, 


See  U.S.  Pat.  1,081,775  of  1913;  thisJ.,  1914,  91.— T.  F.  B. 

Treatment  of  effluents.     [Recovery  of  grease.]     Eng.   Pat. 
5754.     Sec  XIXb. 
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Oil  from   seeds  of  Kiclria  elnstica  and  Slanihot  glazcovii. 
Sprinkmeyer  and  Diedrichs.     See  XII. 

Patents. 

Oils  ;    Drying .     L.  H.  Dvke  Acland,  London.     Eng. 

Pat.  5347,  Mar.  3,   1913. 

The  drying  of  linseed  oil  is  accelerated  by  the  addition 
of  ceara  or  funtumia  rubber  seed  oil  cither  in  place  of  a 
portion  of,  or  in  addition  to,  the  ordinary  manga i 
or  lead  driers.  The  proportions  recommended  are  10 — 30 
per  cent,  of  ceara  oil  or  50 — 80  per  cent,  of  funtumia  oil. 
Rapid  drying  is  also  obtained  by  using  a  mixture  of  ceara 
and  funtumia  oils  without  linseed  oil. — E.  W.  L.     ' 

Varnishes   <""'   paints;    Antifouling .     L.    t'ollardon, 

West   Bromwich.     Eng.   Pat.   9040,   April   17,   1913. 
A  base  for  use  in  the  manufacture  of  poisonous  antifouling 
varnishes    and    paints    consists   of   a    compound    of   the 
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dcnsation  produol  oi  a  phonol  and  an  aldehyde  with 
mi,',  mercury  or  coppor.  It  may  !"■  prepared  by 
heating  togothcr  100  grins,  oi  crystallised  phenol,  loo  0.0. 
<-f  -in  per  cent,  formalin,  and  92  gnns.  oi  arsenioua  aoid  or 
BO  0.0.  of  a  saturated  solution  of  mercuric  ohloride.  Sulphur 
dioxide  (28  to  50  o.o.  of  a  In  per  cent,  solution)  or  an 
*  [uivalenl  agenl  such  as  aluminium  "r  magneeiuni  ohloride,' 
it  una  (25  co.  of  a  lo  por  cent,  solution)  may  l»'  added. 
The  product  is  preferably  boiled  in  water  for  an  hour 
or  more,  in  order  to  free  it  from  excess  of  arsenio,  or 
mercury,  etc.  Tho  poisonous  sulistanco  may  bo  com- 
bined  with  tho  phenol  first,  ami  tho  product  heated  with 
formaldehyde.  Tin'  final  products  an-  almost  colourless, 
melt  at  about  no  C,  and  when  heated  to  about  120°  C. 
■  averted  into  transparent   resinous  substances. 

— E.  W.  L. 

Method    of   ami    means  for    treating .     J.    D. 

Morrison,  Glasgow.  From  W.  A.  Freymnth.  Umaria, 
Central  India      Eng.  Pat.  18,503,  Aug."  15,  1913. 

'I  ii  k  lac  is  placod  in  a  bag  and  subjected  to  pressure  between 
rotating  buffer-heads  ;  the  buffer  heads  may  bo  heated 
internally  and  radiant  beat  may  be  applied  to  the  bag 
by  means  of  a  lamp,  reflector,  or  eleetrie  radiator.  Tho 
melted  lac  passing  through  the  sides  of  the  bag  falls  into 
»  water-bath  and  is  lifted  and  replaced  on  the  buffers 
and  bag,  being  manipulated  subsequently  until  tho 
desired  plastic  condition  is  attained. — W.  P.  S. 

'  rig  composition  ;    Protective .     L.   H.   Baekeland, 

Vuiikers.  N.Y.,  Assignor  to  General  Bakelito  Co., 
\. m  York.     U.S.  Tat.  1,085,100,  Jan.  27,  19H. 

Thr  composition  consists  of  a  solution  of  a  phenolic 
condensation  product  which  is  capable  of  transformation 
by  heat  into  an  insoluble  and  infusible  body,  in  water 
Containing  the  minimum  proportion  of  alkali  hydroxido 
requisite  for  tho  preparation  of  a  stable  solution.  An 
inert  tilling  material  may  be  added. — E.  W.  L. 

]:•  vinous    condensation    product.     E.    S.    Dawson,    jun., 
Assignor  to  General   Electric  Co.,  Schenectady    N.Y. 
Pat.   1,085,112,  Jan.   27,  1914. 

1'itric  acid,  a  polyhydric  alcohol  such  as  glycerol,  and  an 
aromatic  compound,  e.g.  m-dinitrobenzene,  having  insulat- 
ing properties,  are  dissolved  in  alcohol,  and  heated  to 
12-V  l'ihj  c.  to  produce  a  flexible,  insoluble  and  infusible 
material— E.  W.  L. 

Wood  :     Process    of    extracting    products    [turpentine    and 

tosin]  from .     W.   B.    Harper,   Lake  Charles,   La., 

Assignor  to  The  Castona  Improved  l'rocess  Co.,  Laino, 
Miss.     U.S.  Pat,   1,085.410,  Jan.  27,  1914. 

The  wood  is  first  steam  distilled  at  a  low  temperature 
tn  drive  off  the  urpentine,  which  is  condensed  and  separated 
hum  the  water.  It  is  again  steam  distilled  at  a  higher 
temperature  and  pressure  sufficient  to  distil  off  the  oils 
but  not  high  enough  to  injure  tho  wood  or  the  rosin. 
1'lie  hot  wood  is  then  extracted  in  the  still  with  a  suitable 
irbon  solvent  and  tho  rosin  recovered  from  the 
-  "Union  by  evaporation. — W.  11.  C. 

Lacquers  ami  varnishes  ;  Process  for  the  preparation  of . 

Colin.  First  Addition,  dated  Sept.  5,  1913,  to 
Kr.  Pat.  441.703,  March  25,  1912  (this  J.,  1912,  88G). 
Coder  Int.  Conv.,  Oct,  5,  1912. 

oxidised  oil  of  turpentine,  pine  oil,  etc,  crude  or  refined, 
may  be  employed  as  an  addition  to  wood  oil  for  the 
!  reparation  of  lacquers  or  varnishes,  instead  of  the  oils 
ues  of  high  boiUng  point  referred  to  in  the  original 
patent.— B.  W.  L, 

Frescoes,  aquarelles,  stereochromes,  pictures  painted  villi 
casein  colours  or  in  tempera,  photographs    or  the  like  ; 

M   for    cleaning    or    restoring .     Act.-Ges.    f. 

Anilinfabr.,  Treptow,  Germany.  Eng.  Pat.  17,531, 
•Inly  30,  1913.  Under  Int.  Conv.,  May  15,  1913. 
Addition  to  Eug.  Pat.  17,523,  March  1,  1913. 

Si  l  Fr.  Pat.  469,922  of  1913  ;  this  J.,  1913.  1163.— T.F.B. 


Oil  vamish   substitutes  from    animal  oils  :     I  -r   the 

tfacture  of         .     \\     Kaompfo,  Gro    enhain,  Qer- 
many,     I'.S.  Pat.   1,087,064,  I  i  b    10,  191 1. 
Sxi  I'V.  Pat.  446,565  of  1912  ;   this  J.,  1913,  34.     T.  F.  It, 

Manufacture  of  a  material  suitable  for  electrical 

and  otlur  [mi poses.      Eng.   Pats.  3271  and  3666.   Set  XI. 

Fat  for  use  in  tin  perfumi  a  I  for  other 

purposes.     Fr.   Pat.  402,79 1.     Set    Ml. 
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Caoutchouc;    Synthetic from  isoprene.       C.    Harries. 

Ber.,  1914,  47,  573—577. 

The  author  dissents  from  Stoimmig's  statement  (this  J., 
1914,  207)  that  all  synthetic  caoutchoucs  differ  from  tho 
natural  product.  The  synthetic  product  examined  in 
1909  by  the  author  (see  this  J.,  1910,  502)  certainly  was 
an  approximately  pure  polymerido  of  1  5-dimethylcyclo- 
octadiene.  Tho  product  of  hydrolysis  of  the  ozonido  gave 
phenylmethyldihydropyridazino  almost  pure  and  in  high 
yield.  Probably  Steimmig's  results  were  duo  to  the  uso 
of  impure  isoprene.  It  is  very  difficult  to  obtain  tho^mro 
substance,  and  tho  polymerisation  is  very  much  affected 
by  the  manner  in  which  it  is  performed  (cf.  tho  sodium 
method)  and  also  by  factors  at  present  inexplicable. 
Tho  author  obtained  different  results  in  parallel  experi- 
ments with  pure  isoprene.  Steimmig's  results  certainly 
explain  the  apparent  loss  of  hydrolysis-products  observed 
by  tho  author  when  examining  polymerisation-products 
of  isopreno  from  other  sources. — H.  E.  P. 

Oil  from  seeds  of  Kickxia  elastica  and  Manihot  glazcovii, 
Sprinkmeyer  and  Diedrichs.    See  XII. 

Transformation    of    dimethylallene    into    isoprene.      Kut- 
scherow.     See  XX. 

Patents. 

Rubber  latex  ;  Process  and  apparatus  for  roagulating  and  for 

curing ,  and    for     the    antisepticising    and     drying 

thereof.  E.  J.  Byrne,  London.  Eng.  Pats.  3707, 
Feb.  13,  and  5160,  March  1,  1913. 
Latex  passes  downwards  from  a  container  into  a  funnel 
whence  it  drips  on  to  the  upper  surface  of  a  dome-topped 
vertical  cylindrical  drum,  which  may  be  heated  by 
internal  steam  pipes.  Pairs  of  annular  pipes  surround 
the  drum,  the  upper  pipe  of  each  pair  being  designed  to 
direct  coagulating  and  /or  curing  vapours  on  to  the  down- 
ward-flowing latex,  through  horizontal  jets,  whereas  tho 
lower  pipe  has  jets  inclined  downwards  and  is  used  for 
directing  a  spray  of  liquid  coagulant  on  to  the  latex. 
The  whole  is  enclosed  in  an  outer  casing  or  jacket.  Latex 
which  escapes  coagulation  falls  with  excess  of  acid  on  to 
the  bottom  of  the  chamber  whence  it  is  drained  away. 
The  sheet  of  rubber  is  removed  by  lowering  the  drum  and 
cutting  down  one  side  with  a  knife. — E.  \\  .  L. 

Rubber  latex;  Process  for  the  coagulating,  and  or  curing 

of .     E.    J.    Byrne,    London.     Eng.    Pat.    26,199, 

Feb.  13,  1913. 
Rubber  latex  is  sprayed  with  a  liquid  coagulant  such  as 
antic  or  pyroligneous  acid,  as  it  spreads  itself  or  Is  spread 
in  a  thin  "layer  over  a  surface.  Smoke  or  coagulating 
(or  curing)  vapours  or  gases  may  be  applied  simultaneously 
or  otherwise.   ~E.  \V.  L. 

India-rubber;   Process  for  devulcanising  and  regenerating 

.      M.  Capel  and  J.  Thdiervillc.      Fr.  Pat.  462. 

June   is.   1913. 

Ground  vulcanised  rubber  is  heated  in  an  autoclave  with 

a  mixture  of  two  chemical  reagents,  one  of  which  dis- 
solves the  rubber,  whilst  the  other  removes  the  combined 
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sulphur,   converting   it    into   volatile   sulphides,   ami   the 
mass  is  finally  treated  with  steam. — E.  W.  L. 

position  of  matta  n  elastic  masses]  and  method 

of  preparing  same.  H.  A.  Gardner.  Washington,  D.C 
U.S.  Pat.  1,086,361,  Feb.  10,  1914. 
A  finely-divided,  insoluble,  inorganic  filling  material  is 
suspended  in  wood-oil  which  is  then  polymerised.  The 
product,  which  is  insoluble  in  all  ordinary  oil  and  varnish 
solvents,  may  be  granulated. — E.  W.  L. 

Oaoulchouc  ;    Process  for    promoting    tin     vulcanisation    of 

natural  or  artificial .      Fai  benfabr.  vorm.  F.   Bayer 

and  Co.,  Elberfeld.  Germany.  Eng.  Pat.  11,615,  May 
19.  1913.  Addition  to  Eng."  Pat.  11.530  of  1913,  dated 
Nov.   15,  1912. 

See  Cer.  Pat.  266.619  of  1912  ;   this  J..  1914.  94.— T.  F.  B. 

I  mliaruhber  substitute  ;  Process  for  tin   manufacture  of • 

Soc.  Thomas,  Bazin,  Casanova  et  Tie..  Bordeaux,  France. 
Eng.  Pat.  19.871,  Sept.  2,  1913.  Under  Int.  Conv., 
Sept.  2,  1912. 

See  Fr.  Pat.  447,904  of  1912  ;  this  J.,  1913,  245.— T.  F  B. 

India-rubber,    gutta-percha,    and   other   audi    gum-resins ; 

Process  for  the  treatment  of in  order  to  obtain  pure 

rubber.  P.  de  Baudieour  and  E.  C.  de  la  Gabiniere. 
Fr.  Pat.  462,793,  Nov.  30,  1912. 

.See  Eng.  Pat.  17,582  of  191.3  ;  this.].,  1913,  1078.— E.  W.  L. 

Fat  for    use  in  the  perfume  and  soap  industries  and  for 
other  purposes.     Fr.  Pat.  462,794.     See  XII. 


XV.— LEATHER;    BONE;      HORN;    GLUE, 

Gelatin;   The  equilibrium   nj  dilute   hydrochloric  acid  and 

.     H.  R.   Procter.     Clem.  Soc.   Trans.,   1914,  105, 

313—327. 

The  swelling  of  gelatin  or  other  amphoteric  protein  in 
dilute  acid  solutions  depends  on  the  osmotic  pressures 
and  equality  of  products  of  a  di  acid  ionisable  salt  of  the 
protein  as  a  base  and  of  the  external  acid  with  which  it 
is  in  equilibrium.  If  the  ionisation-constants  and  the 
molecular  weight  are  known,  all  the  other  quantities  are 
fixed.  The  ionic-concentrations  in  the  jelly  are  all 
functions  of  that  of  the  equilibrium  acid,  and  independent 
of  the  chemical  nature  of  the  protein.  The  theory  assumes 
that  the  jelly  in  equilibrium  with  the  acid  is  a  molecular 
solution,  and  discards  the  view  of  Biitschli  and  van 
Bemmelen  that  it  is  a  two-phased  structure.  (See  also 
this  J.,  1911,  226,  818.)— G.  F.  M. 

Patents. 

Hides;    Method    of    treating before    Utnning.     (.'.    C. 

Moore  and  W.   Trantom,  Lvmm,  Cheshire.     Eng.  Pat. 

18,890,  Aug.  20,  1913. 
Sodium  chloride  free  from  calcium  and  magnesium  com- 
pounds and  sulphates  is  used  for  preserving  hides  before 
tanning.  With  impure  salt  the  hide-acid  and  hide-alkali 
substances  react  witli  calcium  and  magnesium  salts  present 
to  give  complex  neutral  salt  reactions,  whert  by  insoluble 
protein  compounds  are  formed  with  the  result  that  the 
yield  of  leathers  i^  less,  the  tilling,  fatting,  etc..  of  the 
leather  is  uneven  ami  there  is  a  liability  to  stains. 

— D.  J.  L. 

Hides  and  skins;   Preparing for  tanning  and  dyeing. 

E.  dliuart,  Luxembourg.     Eng.  Pat.  23,841,  Oct.  21, 
1913. 

Tin:  alkaline-earth  used  for  unhairing  hide:!  anil  skins  is 
removed  by  treatment  with  tin-  glycerol  ester  of  phosphoric 
acid  or  an  alkali  or  alkaline  earth  salt  of  the  same.  The 
process     is     particularly    applicable    when    strontium    or 


barium  hydroxide  has  been  used  as  a  depilatory,  l'.y 
using  cither  free  glyceiophosphoric  acid  or  the  glycero- 
phosphate of  sodium,  potassium  or  ammonium,  bating 
may  be  carried  out  either  in  an  acid  or  alkaline  medium 
or  the  two  may  be  used  in  succession.  The  acid  treat- 
ment is  more  suitable  for  heavy  hides  containing  much 
alkaline-earth.  The  action  of  the  compounds  of  glyccro- 
phosphoric acid,  which  have  at  the  same  time  a  solvent 
action  on  albumin,  may  be  increased  by  the  addition  of 
peptone,  glue,  glycerin,  malt  extract,  bran  drench,  alkali 
bicarbonate,  ammonium  nitrate  or  ammonium  salts  of 
volatile  fatty  acids.  When  baryta  or  strontia  has  been 
used,  the  spent  glycerophosphate  bath  may  be  revivified 
by  the  addition  of  sulphuric  acid  and  removal  of  tin- 
insoluble  sulphates.  Glycerophosphoric  acid  may  also  be 
used  in  the  preparation  of  tanned  skins  for  dyeing  where 
foul  urine  has  formerly  been  used  for  the  purpose  of 
removing  adhering  residues  of  the  tanning  process  ami 
the  prevention  of  penetration  of  the  dyestuff.  Particles- 
still  adhering  to  the  skin  after  dyeing  are  mostly  of  a 
starchy  nature  and  may  be  dissolved  by  diastase  or  malt 
extract. — D.  J.  L. 

Ski, is;   Process  for  degreasing .     J.  Filhol.     Fr.  Pat. 

462,280,  Nov.  18,  1912. 

The  sk'ns  are  treated  with  tetrachloroethane  either  alone- 
or  with  the  addition  of  water,  at  a  temperature  of  35° — 
40°  C,  when  the  fat  passes  rapidly  into  a  state  of  colloidal 
solution  and  is  coagulated  and  deposited  from  the  liquid 
separated  from  the  skins,  on  cooling.  The  solvent  is 
recovered  by  decantation  and  filtration.  Raw  skin  may 
be  degreased  by  the  process,  the  solvent  penetrating 
the  tissues  and  facilitating  the  later  penetration  of  tanning 
materials.  Other  solvents  which  may  be  used,  are 
di-,  tri-,  and  pcrchloroethylene  and  pentachloroethane. 
Exposure  of  the  solvent  to  strong  light  should  be  avoided. 

—1).  J.  L. 

Skins;     Treatment   of with   the    wool  or   hair   on.     L. 

Beaudry  and  A.  Grenouillet.  Fr.  Pat.  462,314.  Nov.  19, 
1912. 

The  wool-skins  after  washing  are  immersed  in  a  bath 
yielding  nascent  sulphurous  or  thiosulphuric  acid  which 
may  be  produced  electrolytically.  If  the  wool  or  hair 
is  required  perfectly  white,  the  skin  is  treated  on  that 
side  with  salts  of  the  alkaline  earths,  particularly  those  of 
calcium,  which  will  fix  the  acids  liberated  and  cause  them 
to  bleach  the  wool  or  hah'.  The  skin  is  then  split  with  a 
machine  specially  designed  for  giving  a  uniform  thickness 
when  used  for  skins  in  the  wool  or  hair  and  then  softened, 
brushed  and  the  wool  or  hah'  shaved  to  an  equal  and 
appropriate  length. — D.  J.  L. 

Tanning  hides  ;   Process  of .     G.  S.  Kimball,  Camden. 

Ark.,  Assignor  to  M.  W.  Borders,  Chicago,  III.  U.S. 
Pat.  1,086,538,  Feb.  10,  1914. 

The  hides  after  preparation  in  the  usual  manner  arc 
immersed  in  the  liquor  produced  by  the  destructive 
distillation  of  Ouachita  cretaceous  lignite  effected  at  a 
temperature    of    300c— 450°  F.    (149°— 232°  C.).— D.  J.  L. 

Tunning;    Xew  method  uf ,  new  tanning  products  and 

processes  for  their  manufacture.  Badische  Anilin  und 
Soda  Fabrik.  Fr.  Pat.  462,635,  July  30,  1913.  Under 
Int.  Conv.,  Feb.  22,  1913. 

Skins  are  treated  with  solutions  of  aromatic  sulphonic 
acids,  soluble  in  water,  of  amorphous  chara<  ter,  not 
containing  a  phenolic  hydroxyl  group  and  capable  of 
precipitating  solutions  of  glue  and  gelatin.  Such  con- 
ditions are  fulfilled  by  compounds  of  high  molecular  weight 
containing  in  the  molecule  several  benzene  or  naphthalene 
nuclei  and  particularly  those  in  which  the  nuclei  arc 
joined  by  intermediate  carbon  atoms.  Soluble  con- 
densation products  of  formaldehyde  and  naphthilenc  are 
specially  mentioned  and  may  be  obtained  by  treating 
the  sulphonic  acids  of  naphthalene  or  its  homologies,  in 
presence  or  absence  of  condensing  agents,  with  formalde- 
hyde  cr   products    capable    of   yielding    the    same,     lie 
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oonditions    i i     bt    such    thai     products    Bolublo    i" 

watei    ti,    | iueed.     The  producta,  insoluble  in  water, 

resulting    from    the    condensation  of  naphthalan t« 

ho loguee  with  formaldehyde  may  alao  be  treated  with 

sulphonating  agents,     I '  J.  1.. 

Treatment    >.y  for    waterproofing    and    other 

asajwam  W.  ''.  Matthews,  Stafford.  Eng.  Pat,  3009, 
Pah.  II.  1913. 
I'm  leather  is  heated  or  dried  by  placing  on  a  bof  surface 
.ui.l  melted  wax  brushed  upon  it,  Pressure  may  be 
applied,  if  desired,  and  the  wax  may  be  applied  to  the 
leather  while  on  a  block  in  the  process  ol  shaping.     D.J.  L. 

Skin*  :    Proa  m  for  hard'  ning  >//»/  n  ndi  i  ing  itgraint  ■/ 

impermeable.  K.  Hartmann.  Kr.  Pat.  462,690,  Sept. 
II,  1913. 
'I'm:  ~kin>  prepared  in  the  usual  manner  are  immersed 
according  to  their  thickness  for  I— 1  hour  in  a  bath  of 
4  |xirts  by  vol.  of  formalin  to  20  parts  of  water.  They 
are  thru  immersed,  without  drying,  for  J  —  1  hour  in 
.i  bath  of  4  parts  by  vol.  of  I"  per  rent,  nitric  acid  in  20 
parts  of  water.  Aft.  i  drying  and  smoothing  it  is  stated 
the  skin  has  the  appearance  of  horn  and  will  preserve 
its  important  qualities.    -D.J.  I.. 

'.7mc.  gdatin,  and  the  liki  ,■    Process  for  lln   manufactx 

.     A.  Low.  Vienna,  and  E.  Fischer,  Charlottenberg, 

Germany.     U.S.  Pat.  1,086,149,  Feb.  3,  1914. 

Bombs  aro  treated  for  1~>  mins.  with  Bteam'under  a  pressure 
of  3  atmospheres  and  then  cooled  rapidly  under  reduced 
!  ■  pressure,  a  quantity  of  steam  being  meanwhile  admitted 
so  tliat  sufficient  condensed  water  is  produced  to  dis- 
solve the  glue. — W.  P.  S. 


XVI.— SOILS  ;  FERTILISERS. 

Knee  of  colloid*  oi  'logical  processes.     Sohngen. 

Se<    Will. 

Patbx k. 

Iwer  from  silicious,  potassium-bearing  rocks  and 
minimis  containing  phosphoric  acid  ;  Process  of  pro- 
ducing a .     Cheru    Fabr.  Rhenania  and  A.  Uesser- 

schmitt.     Fr.     Pat.    402,357,    Aug.     13,     1913.     Under 
Int.  Coin.,  Aug.  14,  1912,  Jan.  31,  and  June  17.  1913. 

Tiik  rocks  and  minerals  are  mixed  n  it li  calcareous  material 
Containing  a  quantity  of  free  lime  equal  to  at  least  two- 
thirds  of  the  weight  of  the  silicious  rock,  and  are  healed 
to  not  less  than  1 100  *  .  The  raw  materials  should  be  very 
finely  ground,  made  into  a  mud  with  water,  formed  into 
briquettes  with  a  binding  material,  such  as  clay,  plasfc 
Paris,  or  the  like,  and  calcined  in  the  damp  state  in  rotary 
kilns.  The  resulting  product  is  a  fertiliser  containing 
a  high  percentage  of  citric  acid-soluble  potash  and  ph  - 
phoric  acid. — 0.  R. 

Insecticide  for  plants.      U.S.  Pat.  1,085,898.      Sit  XIXb. 


XVII.-SUGARS  ;  STARCHES  ;  GUMS. 

Manufacture    of in    tit    West    Indies. 

11.    A     Tempany.     West    Indian    Bulletin,    1913,    13, 
324—332. 

For  some  years  past  table  syrup  or  "  fancy  mol 
tor  consumption  in  Canada  and  the  United  States  hi 
manufactured  to  a  considerable  extent  in  the  West  Indies, 
chiefly  in  Rarbadocs.  The  requirements  of  the  product 
follows  :  The  density  should  not  be  less  than 
40c  B.  fjsp.  gr.  1-383);  the  direct  polarisation  should 
lie  between  32"  and  -t.v  V.  ;  it  should  not  ferment 
or  crystallise  on  prolonged  standing  ;  and  it  should  be- 
bright  ,  free  from  suspended  impurities,  of  a  light  golden 


colour    when     viewed   in    thin   layi  i  rom 

any  flavoui  of  acidity,  an. I  from  "  W. 
In  order  thai  no  eryitallii  ition 

that  a  . .  1 1  i in  proportion  of  m .  and 

this   is   beat   ensured   bj    inverting  some  of  thi 

\>  the  me  ol  mini  l  Pure  Food 

Laws  ol  the  I  nited  E  '"' 

lysis   i     offe.  i,  d   by   heating   with   a   defim  al    of 

fermented  juice,  which  is  added  :  unci 

in  the  clarifier,  heating  and  eliminating  being  then  effected 
.,.  in  makm     Mo  covadosi            I  In  heal  ing,  the  prol 

are  coagulated,  and  a. idiim  to  the  author,  thi 

iinnnnronnrj   the  addition  ol  Gme  usually  in. eh-  in  manu- 
facturing s iicai.     While  boiling  down  the  acid  liquoi  to  the 
required  density  in  the  open  pans  employed  in  Wesl  Indian 
no.  more  impurities  bi  parate,  and  thi  fully 

removed  by  fine  mesh  wire  gauze  '  skimmers.  flu 
syrups  should  not  contain  anj  iron,  and  on  this  account 
the  use  of  iron  vessels  for  heating  and  concentrating 
should  be  avoided.  Analyses  of  thi  lyruns  thus  madi  in 
Wesl  Indian  factories  show  the  following  limiting  valu 
Bucrose,  12 -1  51-0;  r.ducing  Bogars  20-0  32-8;  ash, 
1-3 — 3-3 ;  water,  19-7  27-1  percent.;  direct  polarisation, 
35-0  IT  o  \.;  density,  390  -  US  B.  (sp.  gr.  1-37C— 
1-404).      I.  P.  0. 

Starch  and  the   products  of   its  hydrolysis.     Behaviow    oj 
starch  dextrins  Id  masts.      Synthetic  isomaUose. 

Von    I'riedriehs.      Sn  Will. 

Pates  rs. 

Dextrin;    Production  of from    starch   of  cassava    root 

(Manihot  utilissima).  K.  Riboud  and  C.  Ahnert. 
Fr.  Pat.  462,451,  Sept.  11.  1913. 

Tuk    dried    and    decorticated    roots    arc    powdered    and 

roasted  whilst  the  mass  is  moistened  with  water  from  time 
t..  time.  The  poisonous  substances  of  the  root  arc  thus 
destroyed. — J.  H.  L. 

Apparatus  for  the  continuous  solution  of  solid  tub 
especially  for  slaking  limt  with  sugar  juice  or 
lor.  Pat.  L'Tli.tUo.      Si.'.  1. 
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Starch  and  the  products  of  its  hydrolysis.    O.  v.  Friedriehs 

Arkiv  for  Kemi.  Min.  och  Geol.,  1913,  5,  Nr.  2.      Cheni. 
Zentr.,  1914.  1,  760—762. 
Sim  t  the  starch  molecule  consists  exclusively  of  m 
and    maltose     is   a   glucose-o-glucoside,    it    follows    that 
alternate     linkages     connecting     two     glucosio^-foraung 
residues  in  the  starch  molecule  must   correspond  to  the 
a-confisruration.     In    similar    manner    the   other    link 
must   correspond    to   the   .^-configuration,   for   starch   is 
hydrolysed  only  to  maltose  by  amylases  and  the  sacchari- 
fying amylase  is  a  J-enzyme.     If  this  conception  b 
then- should  be  present  three  different  sugars,  via.,  dexl 
a  glucose-a-glucoside  (maltose)  and  a  ghicose-^-glucoi 
in  the   product   of  the  incomplete  hydrolysis   of  starch 

by  acids,  as  the  action  of  the  latter  is  not  -i ffic  and 

fission  could  take  place  at  any  of  the  link...  S       also 

this  .1  1906  1246.)  Potato  starch  paste  (300  arms,  per 
litre)  was  hydrolysed  by  means  ol  oxalic  acid  0-05*) 
and  in  the  resulting  solution,  after  fractional  precipitation 
and  extraction  with  alcohol,  destruction  of  dextrose  and 
maltose  by  fermentation  with  b  t,  and  piinbea- 

tion  by  dialysis,  the  presence  of  a  disaochande  other  than 
maltose  wasdeteoted.  It  yielded  a  phenylosaione,  m.  pt. 
146°  C  slightly  soluble  in  ethyl  acetate,  had  la]D=^9''  > 
was  not  fermented  by  yeast,  but  was  hydrolysed  by 
emulsin  with  formation  of  dextrose.  It  was  thus 
characterised  as  a  glue-  le  and  is   considered 

by  the  author  as  being  identical  with  Fischer.-,  isomaU 

From   the   products  of  hydrolysis  there  were   i-.lated 
also    by  fractional  precipitation  with  alcohol  of  difiei 
titrations,  three  achroodextrins,  two  erytfarodextrina 
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and  an  amylodcxtrin.  The  first  achroodextrin  ([a]1i>*  = 
162-6°,  R=58,  mol.  wt.  6S3)  was  probably  identical 
with  Griiter's  maltodextrin  y  (see  this  J.,  1904,  875).  The 
second  ([o]d  =  172-8°,  R=42,  mol.  wt.  1021)  was  probably 
identical  with  Ling  and  Baker's  maltodextrin  fj  (this  J., 
1S97,  154)  and  Prior's  achroodextrin  111.  (this  J.,  1900, 
549).  The  third  ([a]V  =  179°,  R=30,  mol.  wt.  1061)  was 
identical  with  Ling  at  d  Baker's  maltodextrin  a.  The 
erythrodextrin  II.  had  [a]  n  =1931°,  R=10,  mol.  wt. 
2080  ;  erythrodextrin  I.  had  [a]  ,r  =  196°,  R=3-6,  mol.  wt. 
3286;  and  the  amylodextrin  had  [o]',?=196,  R= 
0-6—0-9,  mol.  wt.  13,630  (c/.  Baker,  this  J.,  1902,  1087). 

— A.  S. 

Starch    dextrine ;     Behaviour    of to    different    yeasts. 

O.   v.   Friedrichs.     Arkiv.   for  Kemi,   Min.   och.   Geol., 
1913,  5,  Nr.  3.     Chem.  Zentr.,  1914,  1,  762—763. 

The  behaviour  of  the  starch  dextrins  isolated  by  the 
author  (see  preceding  abstract)  to  different  yeasts  is  shown 
in  the  following  table,  in  which  the  numbers  indicate 
roughly  the  relative  amounts  of  fermentation  in  the 
different  cases  :  where  no  figures  appear,  no  fermentation 
occurred  : — 


Kind  of  yeast. 

.So* 

"to 

1! 

c0- 

11 

<— 

if 

~  OS 
X  r- 

<t  r-t 

5  11 

.E'a' 

v — i 

"x^> 

Sacchsia  suaveclens    '       3 

Sckizosaccharomyces  Pombe             3 

Saccharomyces  thermaiititohum        1 
,,             Fastorianus  J.        ? 

3 
3 
3 

1 
1 

? 
? 

3 
2 
3 

? 

1 

? 

2 
<» 

2 

9 

? 

i 

The  achroodextrins  were  fermented  more  rapidly  than  the 
erythrodextrins.  The  behaviour  to  Sacchsia  suaveolens, 
which,  according  to  Lindner,  decomposes  ^-methyl- 
glucoside,  indicates  the  probable  presence  of  ^-linkages  in  the 
molecules  of  the  dextrins.  Yeasts  which  ferment  a-methyl- 
glucoside  had  little  action  on  the  dextrins.  The  achroo- 
dextrin with  [a]o  =  162-6°  was  fermented  to  the  extent 
of  21-2  per  cent,  in  60  hours  by  bottom  fermentation  beer 
yeast. — A.  S. 

Isomaltose ;     Synthetic .     O.     v.     Friedrichs.     Arkiv. 

for  Kemi,  Min.  och  Geol.,  1913,  5,  Nr.  4.     Chem.  Zentr., 
1914,  1,  763—764. 

A  25  per  cent,  solution  of  dextrose  in  concentrated  hydro- 
chloric acid  was  saturated  with  hydrochloric  acid  gas, 
allowed  to  stand  for  24  hours  at  10°  C,  the  acid  removed 
by  treatment  w  ith  lead  carbonate  and  silver  carbonate,  and 
the  solution  neutralised  with  hydrochloric  acid.  Experi- 
ments with  different  yeasts  and  with  emulsin  indicated 
that  the  reaction  product  contained  approximately  : 
dextrose  68,  isomaltose  18,  maltose  8  and  unknown  poly- 
saccharides 6  per  cent.  After  removing  the  dextrose  and 
maltose  by  fermentation  with  brewers'  yeast,  the  isomaltose 
was  finally  obtained  as  a  glassy  solid  insoluble  in  absolute 
alcohol :  its  rotatory  power  was  [a]','=72-70°.  It  was 
not  hydrolysed  by  the  enzyme  of  kephir,  but  was  more 
or  less  rapidly  fermented  by  Sacchsia  suaveolens  and 
Sacch.  fragilis  and  exiguus.  When  hydrolysed  by  emulsin, 
in  most  cases  the  optical  rotation  increased  instead  of 
diminishing,  indicating  that  emulsin  probably  contains 
an  enzyme  capable  of  transforming  isomaltose  into 
maltose. — A.  S. 

Yeast  cells  ;   I'lasmolusis  of .     H.  Euler  and  B.  Palm. 

Biochem.  Zeits",  1914,  60,  97—111. 
Yeast   is    capable   of   growth   in   solutions   possessing   a 
decidedly   higher  csmotic  pressure  than  that   within  the 


cells.  On  keeping  bottom-fermentation  beer  yeast  for 
2  hours  in  a  25  per  cent,  solution  of  glycerol,  71  per  cent, 
of  the  cells  were  found  to  have  undergone  plasmolysis 
(complete  separation  of  the  plasm  from  the  cell  wall)  ; 
in  a  10  per  cent,  solution,  17-1  per  cent,  of  the  cells  were 
plasmolysed.  When  the  yeast  was  kept  in  a  nutrient 
solution  containing  15  per  cent,  of  glycerol,  the  cells 
became  acclimatised  to  the  osmotic  pressure  of  the 
solution,  probably  owing  to  a  change  in  the  permeability 
of  the  cell  membrane  ;  the  young  cells  were  much  more 
readily  acclimatised  than  the  old  ones.  The  rate  of 
plasmolysis  of  the  yeast  in  a  25  per  cent,  solution  of 
glycerol  approximately  followed  a  logarithmic  curve. 
The  yeast  employed  grew  more  rapidly  in  nutrient  solutions 
containing  sucrose  than  in  presence  of  dextrose. — L.  E. 

Fermentation  ;    Significance   of  water   in   the  processes  of 

alcoholic and  respiration    of  plants.     W.    Palladin. 

Biochem.  Zeits.,  1914,  60,  171—201. 

The  actions  of  zymase,  carboxylase,  and  reductase  were 
retarded  or  even  arrested  by  partial  or  complete  sub- 
stitution of  other  solvents  (glycerol,  ethyleneglycol, 
formamide,  pyridine,  ethyl  alcohol)  for  water.  In  absence 
of  water,  neither  the  enzymes  of  alcoholic  fermentation, 
nor  those  concerned  in  the  anaerobic  stage  of  respiration, 
exerted  any  action.  In  regard  to  the  role  of  water  in 
plant  respiration,  it  is  concluded  that  during  thi3  process, 
water  is  assimilated,  and  that  in  the  anaerobic  oxidation 
of  the  carbon  of  the  sugar  (dextrose),  half  of  the  requisite 
oxygen  is  derived  from  the  sugar  and  half  from  the  assimi- 
lated water,  the  whole  of  the  carbon  dioxide  liberated 
being  formed  anaerobically.  The  hydrogen  set.  free  from 
the  water  assimilated  by  higher  plants  combines  with 
respiration  p.gments  (hydrogen  acceptors  ;  cp.  Wieland, 
this  J.,  1913,  1132)  which  result  from  the  oxidation  of 
chromogens  (see  this  J.,  1913,  955).  The  whole  of  the 
oxygen  assimilated  by  the  plant  during  respiration  is  used 
in  oxidising  this  combined  hydrogen,  and  the  water  formed 
is  of  aerobic  origin  ;  the  withdrawal  of  this  combined 
hydrogen  and  its  oxidation  is  effected  by  the  agency  of 
peroxydases.  Wieland's  experiments  on  the  biological 
conversion  of  alcohol  into  acetic  acid  (lor.  cit.)  indicate 
that  the  oxidation  is  effected  by  oxygen  derived  from 
water,  and  many,  if  not  all,  cases  of  formation  of  highly 
oxidised  compounds  by  plants  are  also  probably  due  to 
oxidation  at  the  cost  not  of  atmospheric  oxygen  but  of 
water,  the  atmospheric  oxygen  assimilated  at  the  same 
time  acting  only  as  a  hydrogen-acceptor. — L,  E. 

Alcoholic  fermentation.     VI.  The  nature  of  the  reduction  of 
acetaldehyde     by     living     yeast.     S.     Kostytschew.     Z 
physiol.  Chem.,  1914,  89,  "367— 372.     (See  also  this  J., 
1912,  553,   741  ;    1913,  207.) 

In  the  conversion  of  acetaldehyde  into  alcohol  by  living 
yeast,  equimoleeular  proportions  of  ethyl  alcohol  and 
acetic  acid  are  produced  (e.g.,  0-557  grm.  of  alcohol  and 
0-729  grm.  of  acetic  acid  from  2  grins,  of  aldehyde  in  a 
suspension  of  150  grms.  of  pressed  yeast  in  1500  c.c.  of 
water).  This  confirms  the  hypothesis  of  a  Cannizaro 
transformation, 

2CH3CHO  +  H20=CH3.CH2OH-(-CH3COOH, 

first  made  with  respect  to  alcoholic  fermentation  by  the 
author,  and  since  included  in  a  scheme  of  fermentation 
suggested  by  Neuberg  and  Kerb  (this  ,1.,  1914,  37)  who 
assume  that  it  takes  place  between  acetaldehyde  and 
methylglyoxal. — J.  H.  L. 

Yeast ;    Role  of  glucogen  in  fermentation  by  living  . 

H.   Euler.     '/,.    physiol.    Chem.,    1914,   89,   337—344. 

A  study  of  the  chauge  in  the  glyeogen-content  of  yeast 
during  fermentation  of  dextrose  solutions,  afforded  no 
definite  support  for  the  hypothesis  that  glycogen  is  an 
intermediate  product  of  fermentation.  On  the  con- 
trary, the  author  concludes  that  the  difference  (A — C) 
between  the  percentage  fall  in  rotatory  power  of  the 
liquid  and  the  percentage  production  of  carbon  dioxide 
(see  this  J.,  1912,  246,  1142)  cannot  be  due  to  the  forma- 
tion of  glycogen.     This  difference  is  independent  of  the 
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amount  of  yeasl  employed  for  fermentation  and  i-  almost 
the  same  »  nether  i  he  sugar  fermented  ii  dextrose,  l.i  \  uloee 
onose.    J.  II.  L. 

of on    microbiological   proa 

V    1..   Sohngen.     Chem.   Wockblad,  1014,    11.  12    50. 
I  linn.  Zeotr.,  I'M  t.  l,  601. 

Tin:  fixation  of  nitrogen  by  szotobaotet  was  promoted 
by  addition  of  colloids  (colloidal  silica,  alumina,  iron  oxide, 
erode  humus)  t , >  the  nutrient  solution.  Tho  decora.- 
position  of  .st. mil  by  Bac  ochracetu,  whioh  Booretes  an 
amylolytio  enzyme  very  similar  to  the  amylase  of  malt, 
was  increased  by  addition  of  colloidal  silica  and  humus, 
Imt  diminished  by  colloidal  ferric  oxide  and  alumina. 
I  h<  oxidation  "f  aloohol  by  acetic  bacteria  was  aooelerated 
by  addition  of  blood  charcoal,  peat,  and  filter  paper. 
Colloids  hail  no  perceptible  influence  on  the  action  of 
denitrifying  organisms.  The  oxidation  of  petroleum  by 
micro-organisms  was  accelerated  by  blood  charcoal 
and  colloidal  ferric  oxide  and  silica.  (See  also  this  J., 
1913,  762.)-    A.  S. 

ing  ;     Improved  process   of .     A.    R.    Ling   and 

II.  B.  Wooldridgo.     J.  Inst.  Brew.,  1914,  20,  81—102. 

Is  the  process  described  (Wooldridgo,  Eng.  Pat.  10,714  of 

1910)  all  the  brewing  operations   between  mashing  and 

fermentation  are  conducted  in  one  closed  vessel,  and  tho 

danger  of  infection  associated  with  the  use  of  wort  coolers 

and  refrigerators  is  thus  eliminated.     After  tho  mashing 

process,  which  is  conducted  as  usual,  the  wort  is  run  into  a 

led  copper  vessel  provided  with  a  steam  jacket  or  coil, 

,lso   bottom  on  which  the  hops  can  rest,   a  sparger 

and    the    necessary    valves,    manholes,    etc.     The    cover 

of  the  vessel  is   preferably  dome-shaped   to  avoid   loss   of 

« <  >rt  by  "  fobbing  "  during  boiling,  and  from  the  top  of  the 

dome  an  outlet  pipe-,  which  can  be  closed,  communicates 

with  an  exhaust  pump.     Tho  necessary  quantity  of  hops 

having  been  introduced,  together  with  sugar  or  caramel 

»  hen  these  are  used,  the  wort  is  boiled  in  this  vessel  under 

a  pressure  of  6  lb.  per  sq.  in.     In  order  to  maintain  the 

liquid  in  ebullition  during  this  operation,  a  small  amount 

of  steam  is  allowed  to  blow  off,  but  the  pressure  must  be 

maintained  by  passing  steam  through  the  jacket  or  coil. 

After  boiling  has  continued  for  15 — 20  mins.  the  pressure 

duced  to  about  |  lb.  per  sq.  in.  and  the  vessel  is  con- 

neoted  with  a  vacuum  pump,  so  that  the  wort  is  boiled, 

led  and  concentrated  under  continuously  diminishing 

pressure.     The   cooling   may   be   accelerated   by   passing 

I   water  through  the  jacket  or  coil.     When  the  wort 

has  been  cooled  to  the  pitching  temperature  it  is  run 

directly  into  the  fermentation  vats,  the  hops  remaining 

in  the  copper,  on  the  false  bottom.     For  several  years 

the  process  has  been  carried  out  weekly,  in  a  vessel  of 

10  barrels'  capacity.     In  this  case  the  time  required  for  the 

ling  of  the  wort  to  00:  F.  (loo5  C.)  by  vacuum  con- 

•    ntration  alone   is  4 — 5   hours,   but  this  period  can   be 

;<:ed  to  less  than  2  hours  by  running  cold  water  through 

tho  coils.     Sufficient  concentration  of  the  wort  to  arrive 

it  turn .ng-out  gravity  and  to  allow  for  at  least  a  10  per  cent. 

hop  sparge,  is  attained  within  half  an  hour  of  starting 

tho  vacuum   pump.     The  extraction   of  resins  from  the 

lions    is    quite    as  complete   as  in   the  ordinary  copper, 

I   possibly   more  complete,   provided  always"  that  the 

pt  in  ebullition  as  described  above.     The  process 

's  equally  suitable  for  the  preparation  of  running  ales, 

ales  and  stouts.     The  worts"  break  "  better  than  those 

led    in    the    ordinary    way,    the    beers    rack    equally 

bright,   respond    much  more  readily  to   finings,  and  are 

lighter  in  colour  and  quito  as  stable  as  those  prepared  in 

'  ha  Usu  .!  way.     They  also  possess  more  palate-fulness  and 

ear  to  be  characterised  by  a  somewhat  higher  content 

dextrin.     The  new  process  makes  no  provision  for  the 

ailed  hot  aeration  of    the  wort,    which,  according  to 

tour,   is    necessary    to    ensure   proper   flocculation    or 

break."     The  authors  consider,  however,  and  cite  H.  T. 

:r,,m    in   support    of    their    view    (see    this    J.,    1913. 

*!-).  that  the  main  condition  which  determines  flocculation 

f  a  hot  wort    is   mechanical  agitation  between   certain 

-  ritical    limits    of   temperature    diirins    its    coolie 

l-otween  120'  and  80'  F.  (49°  an  1  27    C).  and  this  condition 


is  fulfilled  by  the  eaouum  com  i  ntral in  the  nw  pj 

The  j  chaiaetoi  ,,f  the  beers  prepared  by  the 

process  confirms  the  authors'  view.    J,  II.  I  . 

I;    Use  of  secondary  fermtniatioi  pre- 

j-iniiion  of and  Us  practical  ruvltt.     \V.  Rommel. 

Woeli.   lirau.,    1914,  31,  ss  -89. 

AooOBDuro  to  daosaan,  the  secondary  fermentation  and 
characteristic  flavour  of  English  stoats  is  due  to  certain 

t,,rul;i-.  >.;/.,  Brettam  J  .   I 709),     Experi- 

ments in  tho  "  Ycrsuchs-  und  Lehranstalt  fur  Braoerei," 
Berlin,    have    confirmed    the    presence   of   a   number    of 
ndary  yeasts  (which  in  f'>rm  and  appearance,  howi 

do  not  much  resemble  the  better  known  toruls)  ill  En 
sunt    \r.ists.     Tho  uso  of  mixed  cult', 
organisms  in  the  preparation  of  stout  on   Hi"    practical 
scale    has    proved    very    successful.     The    organisms 
first    grown     in    sterile     rti  nt,    and     then     transferred 
to    a     few    litres    of    sterilised    dark    beer    wort.     Aftei 
about  8  days,  the  wort  is  added  to  tho  stout  to  !»■  treated, 
which  has'already  been  kept   in  cask  for  2 — 1  months  j 
it  is  best  to  add  to  the  tt  ml   at   the  same  time,  3— ii  pa 
cent,  of  hopped  fresh  wort  from  the  cooler.     The  process 
has  been  adopted  in  a  numb:  r  of  breweries  in  Germany 
and  elsewhere. — I.    V.. 

J.    J. 

Chem, 
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Ethul    and    methyl    alcohols  :     Detection    of 
Blanksma.     Chem.  Weekblad,  1913,  11,  26 
Zentr.,  19 14,  1,  o71. 
The  method  is  based  on  the  reaction  of  sodium  mcthoxido 
or  ethoxide  with  1.2.4-chlorodinitrobenzene  :        • 

C,H,Cl(NO,),+C,H,,ONa=C,Hs(OC!HJ(NOt)I+XaCl. 
Tho  alcoholic  liquid  is  neutralised  with  magnesia  or 
calcium  carbonate,  treated  with  a  small  quantity  of 
p-nitrophenylhydrazine,  25  c.c.  are  distilled  with  the  aid 
of  Hahn's  "fractionating  device  (this  J.,  1910,300,812) 
and  the  proportion  of  total  alcohol  calculated  from  the 
density  of  the  distillate  in  order  to  ascertain  the  quantity 
of  chlorodinitrobcnzene  required.  The  remainder  of  the 
liquid  is  brought  to  an  alcohol  concentration  of  90 — 95 
per  cent,  by  repeated  distillation,  treated  with  12  mgrms. 
of  sodium  and  100  mgrms.  of  chlorodinitrobenzene, 
warmed,  diluted  with  water,  and  the  precipitated  1.2.4- 
dinitrophenetol  (m.  pt.  85-2"  C.)  or  1.2.4-dinitroanisol 
(m.  pt.  86-9°  C.)  separated,  dried,  and  its  composition 
determined  by  mixing  with  one  of  the  pure  components 
and  determining  the  melting  point  of  the  mixture  : — 


Mols.  per  cent. 
of  dinitroanisol. 

M.  pt.  of 
mixture. 

Mols.  per  cent, 
of  dinitroanisol. 

M    |>t.  of 
mixture. 

0 
19-5 

34  4 
436 

538 

85-2 

7.", 

66-2 

54 

53 

616 
72  4 
90-8 
100 

°C. 
61-5 

81-8 
86-9 

—A.  S. 


Patents. 


Amul  alcohol;    Manufacture  of .     J.   Scheckenbach. 

Fr.   Pat.   4U2.472,  Sept.   11,   1913.     Under  Int.   Conv., 

Sept.  21,  1912. 
Materials  such  as  starch,  carbohydrates,  or  cellulose, 
saccharified  if  necessarv.  are  subjected  to  the  action  ot 
bacteria  resistant  to  heat  (capable  of  withstanding  a 
temperature  of  100°  C.  for  half  an  hour).  Other 
organisms  may  first  be  destroyed  by  sterilising  the  material . 
and  pure  cultures  of  the  bacteria  resistant  to  heat  may  be 
added  subsequently. — J.  H.  L. 

Fermentation  of  juices  from  beetroots,  molasses  or  grains 
in  presence  of  sulphurous  acid;  Process  of— — for 
augmenting  the  yield  of  alcohd  V.  Martinand.  Ir. 
pat.  a  t.  84,  1913.     Under  Int.  Conv.,  Oct.  2s 

andXov.  25,  1912. 
The    saccharine    juices    are    maintained    aseptic     before 
fermentation    by    addition    of   sulphurous,    thicsulphuric 
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or  hydrosulphurous  acid  or  compounds  thereof.  At  the 
commencement  of  fermentation  ketoses,  aldoses  or 
aldehydes  are  added  to  combine  with  the  small  quantity 
of  free  sulphurous  acid,  whereby  it  becomes  innocuous 
towards  yeast,  whilst  retaining  its  antiseptic  power  towards 
bacteria,  or  it  may  be  oxidised  to  sulphuric  acid  by 
addition  of  peroxides,  phenols  or  polyphenols.  Instead  of 
adding  to  the  juice  invert-sugar,  glucose  or  other  aldehydic 
or  ketonie  compounds  (e.g.,  some  previously  fermented 
juice),  hydrolytic  agents  such  as  mineral  acids  or  iuvertase 
which  will  produce  aldoses  or  ketoses  from  the  sucrose 
present,  may  be  used  (cp.  this  J.,  1913,  921). — J.  H.  L. 

Beer  ;   Process  of  charging .     0.  If.  Lamscns,  Detroit, 

U.S.A.     Eng.  Pat.  11.189.  May  13,  1913. 

SEEFr.  Pat.  457,789  of  1913  ;  this  J.,  1913, 1026.— T.  F.  B. 


XIXa— FOODS. 

Milk  ;  Determination  and  significance  of  ammonia  !>i . 

J.     Tillmans,    A.     Splittgerber.    and    H.     Riffart.     Z. 

Unters.  Nahr.  Genussm.,  1914.  27,  59—76. 
Fresh  milk  contains  from  3  to  4  mgrms.  of  ammonia  per 
litre  and  the  quantity  increases  as  the  milk  undergoes 
decomposition  on  keeping.  The  ammonia-content  is 
not  altered  by  heating,  but  substances  containing  ammonia 
are  formed  which  are  precipitated  together  with  the 
ammonia  when  the  latter  is  determined  by  the  magnesium 
chloride  precipitation  method  (see  below) ;  these  sub- 
stances do  not  affect  the  results  obtained  by  the  vacuum 
distillation  process.  When  heated  milk  is  kept  for  some 
time,  the  quantity  of  ammonia  present  increases.  The 
addition  of  cow-dung  to  milk  does  not  immediate'y  increase 
the  ammonia-content,  but  on  keeping  the  quantity  of 
ammonia  increases  more  rapidly  than  it  does  in  clean  milk. 
Although  the  amount  of  ammonia  in  milk  affords  no 
evidence  of  the  presence  of  added  impure  water  in  milk, 
a  large  quantity  of  ammonia  indicates  that  the  milk  con- 
tains an  undesirable  number  of  bacteria  and,  on  this 
account,  the  authors  arc  of  the  opinion  that  any  milk 
containing  more  than  10  mgrms.  of  ammonia  per  litre 
cannot  be  considered  to  be  fresh  milk.  The  ammonia  may 
be  determined  by  distilling  the  milk  serum  (obtained  by 
treating  the  milk  with  mercuric  chloride  and  hydrochloric 
acid  or  with  basic  lead  acetate  and  sodium  phosphate) 
under  reduced  pressure  in  the  presence  of  magnesia,  or  by 
treating  the  serum  with  magnesium  chloride  and  sodium 
phosphate  with  the  addition  of  a  slight  excess  of  sodium 
hydroxide,  collecting  the  magnesium  ammonium  phosphate 
formed,  and  separating  the  ammonia  by  distillation  with 
magnesia. — W.  P.  S. 

Application  of  the  method  of  determining  the  difference 
in  the  melting  points  of  gh/cerides  and  their  fully  acids. 
B6mer.     See  XII. 

Patents. 

Milk    cultures;     Apparatus   for    preparing .     F.    O. 

Mott,  P.  Price,  and  E.  W.  Jodrey,  London.     Eng.  Pat. 
3138,  Feb.   6,  1913. 

For  the  cultivation  of  lactic  acid  bacteria  in  milk  an 
apparatus  is  employed  consisting  of  a  receptacle  divided 
into  two  compartments ;  one  of  these  contains  the 
heating  liquid  (warm  water)  and  the  other  the  milk. 
This  receptacle  is  enclosed  in  a  casing  having  heat-insulating 
walk.  A  small  vessel  is  provided  at  the  top  of  the  hot- 
water  container  for  the  purpose  of  reserving  a  quantity 
of  the  milk  culture  with  which  the  next  batch  uf  fresh 
milk  introduced  may  be  inoculated. — W.  P.  S. 

Milk:      Method    of    stabilising and    product    tht 

('•.   W.   McMullcn.  Picton.  Ontario,  Canada.     U.S.  Pat. 
1  .ns«,385,  Feb.  10,  1914. 

Milk  is  subjected  to  a  temperature  below  140°  F.  (60c  C.) 
in  an  atmosphtre  saturated  with  water  vapour,  the 
treatment   being  sufficiently   prolonged   to   render   stable 


the  milk  without  coagulating  its  proteins.  Afterwards 
the  cream  is  separated,  two  stable  products  being 
obtained.— W.  P.  S. 

Corn,  grains,  and  the  liki  ;    Process  and  apparatus  for  tht 

treatment    of .     J.    C.    A.     Pointe,    Dijon.     France, 

Eng.  Pat.  8381,  April  9,  1913. 

Tue  grains  are  steeped  first  in  sodium  chloride  solution, 
then  in  water  at  a  temperature  not  exceeding  the  coagulat- 
ing point  of  albumin,  and  the  softened  grains  are  delivered 
on  to  a  rotating  drum  covered  with  perforated  sheets. 
The  grains  pass  between  rubber  rollers  and  the  perforated 
surface  of  the  drum,  the  softer  portions  passing  into  the 
interior  whilst  the  husk  is  carried  off  by  an  exterior  per- 
forated travelling  band.  The  material  collecting  in  the 
drum  is  transferred  to  a  helical  kneader  surrounded  by 
a  heating  jacket  and  the  paste  is  mixed  with  other  suitable 
substances,  for  use  in  bread-making,  etc. — W.  P.  S. 

Flour  and  grain  product.-:  ,■  Treatment  of .     B.  I.  Levin, 

.Manchester.     Eng.    Pat.    9539,    April    23,    1913. 

POTASSIUM  chlorate,  or  potassium  perchlorate,  is  incor- 
porated with  the  flour  ;  other  salts  may  be  added  simul- 
taneously or  separately.  It  is  stated  that  the  presence 
of  potassium  chlorate  or  perchlorate  in  the  flour  imparts 
"  a  slight  and  desirable  astringency  "  to  the  water  used 
in  making  the  dough. — W.  P.  S. 


Manufacture     of .      H. 

Pat.  17,723,  Aug.  1,  1913. 
1912. 


Fruit  and  vegetable  dust  , 
Friedenthal,  Berlin.  Eng. 
Under  Int.  Conv.,  Aug.  14, 

Fruit  or  vegetables,  dried  and  ground  to  a  powder,  are 
subjected  to  a  current  of  air  whereby  the  finer  particles 
are  separated  and  removed.  The  remaining  coarser 
particles  are  again  ground  and  subjected  to  a  current  of 
air,  and  the  process  is  repeated  until  the  whole,  with  the 
exception  of  a  small  quantity  of  woody  tissue,  has  been 
converted  into  a  fine  powder. — W.  P.  S. 

Tomatoes;    Manufacture    of   an    extract,    similar  to    meat 

extract,  from .     G.    Frerichs.     Ger.    Pat.    269,813, 

March  23,  1913. 

Tomato  juice  is  fermented  with  yeast,  and  then  concen- 
trated in  the  usual  way.  Or,  tomato  pulp  may  be 
fermented,  and  the  fermented  juice  separated  and 
concentrated. — A.  S. 

Flour;  Method  of  improving  the  condition  of .     J.  A. 

Wesener,  Chicago.     Eng.  Pat.  16,938,  July  23,  1913. 

See  U.S.  Pat.  1,071,977  of  1913  ;  this  J.,  1913,  957.— T.F.B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Permutite ;   Water  softening  by .     A.  Bahrdt.     Chem. 

Ind.,  1914,  37,  122—130. 

Experience  at  Moscow  in  the  use  of  permutite  for  re- 
moving the  hardness  of  water,  showed  that  sometimes  there 
was  more  magnesium  in  the  filtered  water  than  in  the 
untreated  water,  and  that  the  reactions  between  the 
alkaline  earth  metals  and  the  permutite  were  reversible; 
also  that  calcium  could  displace  magnesium  from  the 
magnesium  permutite  previously  formed.  When  water 
containing  magnesia,  but  free  from  calcium,  was  used  in  a 
boiler,  the  magnesia  was  deposited  as  mud  without 
any  scale  formation.  The  sodium  content  of  boiler-fetd 
water  may  be  allowed  to  increase  to  5  «rnis.  per  line 
without  harm.  Although  the  permutite  process  » 
simple  to  work  and  supervise,  it  is  not  necessarily  the 
most  suitable  for  use  in  every  case,  for  with  very  hard 
waters  the  cost  of  the  installation  is  high  and  varies  with 
the  hardness,  whereas  in  tire  soda-lime  process  the  cost 
varies  with  the  quantity  of  water  to  be  treated.  The 
author  recommends  a  combination  of  the  two  proces 
in  which  temporary  hardness  and  most  of  the  rmgnesiuni 
ate    first   removed   by    lime,    and    then    the    permanent 
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bardie  -■  .  bj  a  permutite  filter.     Tim-  a  water  was  obtain 
kble  .'i  very  alight  alkalinity  and  with  bal  little dissolved 
solids.     J.  II   J. 

II  „i.        /,'.  —    ;   ..,<  front         ■    3.    Tillm  uu 

and  i>.  Heublein,  /.  I  atere.  Vilir.  Genaaam.,  1914, 
27. 263     264. 

removal  of  manganous  salts  from  drinking  water  by 
filtering  tin-  latter  through  material  oontaining  manganese 
dioxide  depends  on  the  combination  of  the  manganese 
dioxide  with  the  manganous  oxide  with  the  formation  of 
a  mangano-manganitc  ;  the  acid  radical  "f  the  manganous 
silt  is.  at  the  Bame  time,  liberated.  In  practice,  this 
irbon  dioxide  since,  even  when  manganous 
sulphate  is  present,  the  sulphuric  acid  reacts  with  the 
bioarbonates  contained  in  all  natural  waters  and  liberates 
an  equivalent  quantity  of  carbon  dioxide.    -W.  I'.  S. 

Duralumin     Ust  of  th<  aluminium  alloy for  th<  manu- 
facture  of  domestic   and   cooking    utensils.     G.    Fendler 
and    W.   Stiiber.     Hygien.    Rdsch.,    1914.   24.   59     62. 
Chem.  Zentr.,  1914.  i.  693. 
Di-r.m.i  mix  ilid  not  yield  recognisable  traces  ol  copper 
to  boiling  6  per  cent,  acetic  acid  or  2  per  cent,  sodium 
chloride  solution,  or  when  subjected  to  tin-  action  of  these 
solutions  for  4  days  at  the  ordinary  temperature.     Tea, 
coffee,  cocoa,  milk  ami  soup  when  boiled  for  1  hour,  or 
allowed  to  stand  for  4  days  at  the  ordinary  temperature, 
in  contact  with  duralumin,  had  no  greater  action  than  tap 
water  on  the  alloy. — A.  S. 

Detection   and  determination   of  nitrites   by   means  of  di- 
phenylbenzidine.     MarqueyTol  and Muraour.    See XXIII. 

Patents. 

Lime-water,  or  the  lik'  ,-  Apparatus  for  preparing for 

use  in  softening  or  purifying  water.  P.  A.  Anderson. 
Newoastle-on-Tyne.     Eng.  Pat.  3504.  Feb.  11.  1913. 

Lime  is  slaked  in  a  perforated  receptacle  arranged  in  a 
small  tank  :  water  is  then  admitted  and  is  mixed  with 
the  slaked  lime  by  stirrers.  The  "  lime  cream  "  is  con- 
ducted to  a  tray  situated  at  the  top  of  a  cylindrical  vessel 
having  a  conical  lower  end.  and  passes  down  a  tube 
reaching  nearly  to  the  bottom  of  the  vessel.  Water  is 
also  admitted  to  the  vessel  by  means  of  a  pipe  discharging 
on  to  the  tray,  a  regulated  proportion  of  this  water  being 
caused  to  pass  down  a  narrow  pipe  extending  to  the 
bottom  of  the  vessel  in  order  to  stir  up  the  lime  settling 
at  the  bottom.  The  clear  lime-water  is  withdrawn  from 
the  top  of  the  vessel.— W.  P.  S. 

Hardness    of    water;    Compound  for    removing    the . 

Vereinigte  Seidenfarbereien  C.  A.  Langenbeck  and  I.  P. 
Lohe.  Fr.  Pat.  4(53.044.  Sept.  27,  1913.  Under  Int. 
Conv..  .Ian.  9,   1913. 

The  compound  is  pr  pared  by  mixing  100  litres  of  a  10  per 
cent,  solution  of  sodium  phosphate  with  1  litre  of  a  solution 
of  sodium  silicate,  and  heating  the  mixture  to  boiling  :  the 
precipitate  obtained  is  washed,  dried  at  0.V  C,  ground  and 
sifted.— .J.  H.  .1. 

Boiler-f..-.!  water  or  other  water;  Method  of  and  apparatus 

for  ireutiiig particularly  for  preventing  incrustation. 

H.  Genssen  and  W.  Wiebelitz,  Rostock.  Germany. 
Eng.  Pat.  5949,  March  10.  1913. 

The  water  is  passed  through  an  electrolytic  tank  and 
then  through  a  number  of  tubes  made  of  an  alloy  of 
copper,  zinc,  ami  nickel;  these  tubes  may  be  inclined  BO 
that  the  rate  of  flow  of  the  water  through  them  is  about 
13  feet  per  second. — W.  P.  S. 

Oxygen  :  Removal  of from   water  which   is  to  tn 

for  industrial  and  household  purposes.      R.    (Jans.      Fr. 
Pat.    462,446,      Sept.     11.     1<)13.       Under    Tnt.    Conv.. 
11.   1912. 

A  rxductno  compound  of  sulphur,  such  as  a  sulphite. 
■  thionatc  or  a  sulphide  is  added  to  the  water,   with  or 


without  a  oatal]  t,  foi  -  i  impL    i     di  ol  iron  oi  ooi 
When  the  treated  water  irae  I 

thai   there  is  lorrosion  ol  tbi    iron  ol  the  contaii 

bj  the  disengagement  Df  oxygen.     J,  II.  . I. 

Effluents;      Treatment     of .     [Recovery     oj 

E.  V.  Chambers,  T.  C.  Hammond,  and  (!.  G.  Jarmain, 
Hudderafield.     Eng.  Pat.  .">7.-,i    Mar.  8,  1913. 

The  effluent  is  treated  with  washed  Que  gases  until  all 

carbonates    present  i  rted    into    bioarbona 

and  is  then  aerated  in  an  Open  tank.      A  greasy 

to    the    surface  and   ia   removed   bj    travelling   scrapers 

and  delivered  into  tanks,  whei     il   i    h<  ited   ind  treated 

with  sulphuric  acid   in  the  usual   way  for  the  recover) 

of  the  grease.     The  liquid  from  which  the  BCum  has 

removed  is  heated  under  reduced  pn 

with  lime  or  sodium  hydroxide,  to  convert  the  bicarboi 

into  carbonates,  and  is  then  again    oitabli    for  washing 

wool.  etc.  -W.  P.  8. 

Sludge  {mm   wasU    waters;    I 

.     Comp.  <  laricite.     Fr.  Pat.  (62,573,  Nov.  26,  1912. 

Air  or  other  gas  is  passed  under  pressure  continuously 
or  dis' ontinuously  through  blowi  ed  in  the  Bin 

tank  in  any  desired  position.     The  process  is  applii 
to  sludge  which  is  capable  of  undergoing  bacterial  action, 
and  the  complete  fermentation  of  which  is  desired. — .1.  H..I. 

Insecticide    for   plants   and   pro  thing  Iht 

K.  Fischer,  Schweinfurt,  Germany.     U.S.  Pat.  1,085,898, 
Feb.  3,  mil. 

Si  iiweimtrt  green  is  mixed  with  ammonium  carbonate 

and  heated  until  the  mixture  assumes  a  blue  colour  ; 
the  ammonium-copper-arsenic  compound  formed  is  soluble 
in  water. — W.  P.  S. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Ipecacuanha  :     The    alkaloids    of .     //.     0.    Keller. 

Arch.  Pharra.,  1913.  251,  701—713.     (See  also  this  J.. 
1911.  1332.) 

Methylemetine  hydriodide  was  produced  by  gently 
warming  emetine  with  methyl  iodide  and  allowing  the 
mixture  to  stand.  The  solid  which  separated  was  dissolved 
in  methyl  alcohol  and  precipitated  by  means  of  ether. 
When  trimethylemetine  hydriodide,  or  the  corresponding 
quaternary  base,  was  subjected  to  dry  distillation  above 
3003  C.,  trimethylamine  and  tetrametliylamnionium 
hydroxide  were  isolated  from  the  basic  products  by  in 
of  their  gold  salts.  Emetine  and  the  quaternary  tri- 
methylemetine base  were  distilled  in  a  current  of  hydrogen 
with  zinc  dust  at  about  340  ('.  Uuaiacol,  ammonia, 
trimethylamine  and  another  base  were  produced,  tin- 
latter   giving   a   gold   salt    melting   at    244  — 248J  C. 

— F.  Shdx. 


Some       experiments 
XXI.)     H.  Leuchs. 


with 

Her.. 


11114. 


Tt  trahydrostrychnine  : 

(Strychnine  alkaloids. 

47,  '536— 54i '. 
By  the   acetylation   of  tetrahyoiostrychniBe  a  colon 

crystalline  diacetyl  derivative  was  obtained  (m.pt.  142 
143°  C).  This  yielded  on  saponification  with  alcoholic 
potassium  hydroxide  a  N'-monoaeetyl  derivative,  and  on 
oxidation  in  acetone  solution  with  potassium  perman- 
ganate a  small  quantity  of  diacetylhexahydrostrvenninon V 
acid  was  isolated  in  crystalline  form  (m.pt.  about  14o 

— G.  F.  II. 

Medicinal  waters;    <  I  ich  take  ]■'  trilled 

nnd  method  ring  them  to  ens 

\    Juillet.     Bu'l.  scient.  et  ind.  de  la  maison  Roure- 

Bertrand  tils.  1913.  [3].  8,  22—34.     Chem.  Zentr..  191 1,1, 

569. 
The  diminution   in   the  content   of  hydrocyanic   acid   in 
distilled  cherry-laurel  water  on  keeping  is  attributed  to  the 
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m  of  micro-organisms  ;  it  is  not  observed  in  the  case 
of  sterile  preparationa.  Sterile  cherry-laurel,  oran." 
blossom,  lime  blossom  and  rose  waters  can  be  obtained 
bv  using  apparatus  which  has  been  previously  sterilised, 
or  by  sterfliing  the  waters  prepared  in  the  usual  way, 
r.rj.  by  passing  them  through  a  Chambcrland  filter. — A   S. 

J-).  nol  bases.  II.    J.  v.  Braon.     Ber.,  1914,  47, 492— SOS 
(See  this  J.,  1912,  105L) 

With  regard  to  phenol  bases  homologous  to  horde-nine, 
it  appears  that  neither  methvlation  of  t he-  nitrogen  atom 
nor   j  the   length   of  the  side  chain  alters  tile 

principal  pharmacological  action.  When  Iicnzoylphcnyl- 
bntylanunc  iras  nitrated,  the  nitro  group  entered  the 
iurn  position.  On  reducing  the  nitro-product  with  tin 
and  hydrochloric  acid  and  splitting  off  the  benzoyl  group 
by  careful  heating  with  hydrochloric  acid  under  pressure, 
[d-p-hydroxy  phenyl  ;  hutylarninc,  OH-C,H4'(CH,)4-NHs, 
was  obtained.  After  crystalling  from  other  and  light 
petroleum  i-  melted  a)  106  108'  c.  The  hydrochloride 
melted  at  104  — 195°  C,  and  the  platinum  double  salt 
•  212  C.  The  pharmacological  action  oi  w-hydrory- 
tetrahydroouinoline  anil  m-hydroxydihydromethylketol 
was  simila-  to  that  of  hordenine  but  less  pronounced. 
Tli<-  formal  base,  CJi,,ON,  was  prepared  by  a  series  of 
reactions  from  l-henzoyl-7-nJtrotetrahydroqninoline.  It 
boiled  at  200° — 202°C  at  16  mm.,  and  melted  at  ft! 
95  C. ;  the  hydrochloride  melted  at  159°  C.  and  the 
picratcat  174'  C.  Starting  from  jn-nitro-N-benzoyldihydro- 
mcthylketol,  r/c-hydroxydihydromethylk'-to],  (  JIM'l\", 
was  prepared.  This  distilled  at  186° — 188"  C.  at  16  mm., 
and  meted  at  86° — 87°  C.  after  crystallising  from  ether 
and  light  petroleum.  The  hydrochloride  melted 
and  the  pi'  rate  at  174'''.  p-Aminobenzoylhordenine, 
NHt.C.H4.COO.CiH4.(CH,),.N<CH1)t,  obtained  by 
careful  reduction  of  the  p-nitrobenzoyl  compound  of 
hordenine  (m  pt.  89  90  C.)  melted  af  156° — 157°  C.  and 
yielded  a pfcrate rn.pt.  204  205  C.  It  had  an  anaesthetic 
as  well  as  a  pronounced  toxic  action. — F.  SsDHT. 

OaloetiU    and    a-etkylgalactosidt  :     Identity    "f .     E. 

Fischer.     Ber.,  1014,  47,  456—459. 
Qalacrtb  obtained  from  lupinR  by   Ritthaasen  (Her.. 
1896,  29,  B96)  yielded  ethyl  alcohol  and  galactose  when 


A  number  of  plants  were  examined  microscopically 
for  alkaloids.  The  latter  were  detected  by  the  precipitin 
produced  with  a  weak  solution  of  iodine  in  potassium 
iodide,  confirmed  by  proof  of  its  solubility  in  an  alcoholie 
solution  of  tartaric  acid.  The  alkaloids  were  located  in  the 
parte  named  of  the  following  plants  :  Buxus  sempervin  at, 
■  pidi  rmis  ;  l:mn  Qraveolens,  epidermis  of  leaves,  principal 
vein  and  leafstalk  ;  Carica  Papaya,  leaf  epidermis 
t-,  a  lea  er  extent  in  the  underlying  parenchyma, 
epidermis  of  leaf-stalk;  Vasconccllea  haslata,  epidermis 
of  the  leaf,  principal  vein,  and  leaf-stalk;  also  in  the 
pith  of  the  leaf-stalk,  epidermis  of  flowering  head,  the 
fruit  and  the  seeds  (the  alkaloid  present  in  this  plant  is 
undoubtedly  ear  ainc)  ;  Pilocarpus  Jaborandi,  cpidi 
of  leaves  :  Erylhroxylon  coca,  upper  and  lower  epidermis 
of  leaves,  epidermis  of  leaf-stalk. 

The  hydrocyanic  acid  content  of  young  cherry  lauiel 
leaves  falls  from  0172  to  0-213  percent,  down  to  0110 
to  0-159  per  cent,  as  the  season  advances  from  the 
summer  to  the  autumn.  Third  year  leaves  contain 
hydrocyanic  acid  than  first  year  leaves.  Manuring  with 
ammonium  sulphate,  potassium  nitrate  and  sodium 
phosphate  raises  the  hydrocyanic  acid  content. — F.  Shdx. 

Japanese  mint  oil.    J.  C.  Umney.     Perfum.  and  Eseent. 
oil  Rec.,   HU4,"  5,  41. 

"  Demkntholtsed  mint  oil "  is  the  trade  name  for 
Japanese  peppermint  oil  from  which  the  menthol  has  bet  n 
partially  removed  by  freezing;  it  contains  from  45  up  to 
sometimes  even  55  per  cent,  of  menthol  (see  this  J.,  1913, 
306;  1014,  159).  Recently  much  larger  proportions  of 
menthol  have  been  extracted  from  the  oil  in  Germany 
by  a  more  efficient  process,  and  since  the  residue  from  this 
treatment,  \<ry  poor  in  menthol,  is  being  sold  as  demtn- 
tholised  .Japanese  mint  oil,  the  author  draws  attention 
to  the  need  of  purchasers  insisting  on  a  guarantee! 
percentage  of  menthol  (not  less  than  45  per  cent.,  fne 
and  combined). — A.  S. 

Ylang-ylang    oil;      Valuation     of .     J.     C.     Umney, 

Perfum.  and  Essent.  Oil  Rec,  1914,  5,  37. 

The  results  of  the  examination  of  a  large  number  of 
samples  of  ylang-ylang  oil  of  different  origin  are  shown 
in  the  following  table  : — 


Manila. 

Iiourbou. 

Madagascar. 

'e'lCI 0-981 

—30°  to  —42° 

1-5122 

128-2—171-2 

16-9-  29-3% 

Mayolte. 

0-927— 0-969 
—38°  to 
1-494--  1-505 
99-8— 158-2 

4-3—16-4% 

0-964— 0-967 
—39°  to  — 41° 
1-5180 

it--';     n.'ei 

-,1— 40-3% 

0-947 

— 4S° 

■  Ive  index  at  20  < 

1-5070 
114-7 

Non-volatile  '..tie.  drying  foi  -  boon  on 

14—19% 

hydrolysed  with  dilute  sulphuric  acid  at  100  ('.  The 
results  obtained  by  elementary  analysis  agreed  better 
with  the  formula  CHH,0O,  (ethylgalactoside)  thanl'.H,  0, 

n  by  Ritthaasen.     The  substance  had  [a]D=-t  185-2 
+  180:.     in  aqueous  solution,  melted  at  141°  C,  and  was 
undoubtedly   identical    with    r^ethylgalactoside.     I' 
probably    formed    in    Kitthansen's    experiments    by    the 
interaction  of  sulphuric  acid,  ethyl  alcohol,  and  galacto  i 

— F.  Sno.v. 


Mustard  seed;    Oil  content  of  black .     Localisation  of 

certain  alkaloids.     The  alkaloid  of  VateoneeUea  hatiata. 

Hydrocyanic  acid  content  oj  chern/  Inurtl  haves.      D.   H. 
Wester.     Ber.  deutsch.  Pharm.  Oct.,  1014,  24,  123—131. 

Small  comparison  cultures  of  black  mustard  showed  that 
manuring  with  a  mixture  of  ammonium  sulphate,  potas 
sium  nitrate  and  calcium  phosphate  produced  plants  with 
more  flowers,  and  larger  fruits  containing  more  seeds. 
seeds  from  plants  grown  on  manured  soil  contained  lis 
and  0-89  per  cent,  of  mustard  oil,  whilst  seeds  from  plants 
grown  on  unmanured  soil  yielded  0*82  and  0-80  per  cent, 
of  oil. 


The  characters  of  pure  samples  of  the  inferior  cananga  oil 
fell     within     the     following     limits:      sp.    gr.    at    15 
0  010     0  0411;    optical  rotation, — 17' to — 55°;   refractive 
index    at    20   C,     1-495     1-505;     ester    value,    45—10*'. 
also  Bacon,  this  J.,  ions.  h7o;    1000.  906)— A.  S. 

ntial  oils  from  W.  Africa.  Roure-Bertrand  fils- 
Uu  1  s'ient.  et  ind.  d  •  la  rmis'n  Roure-Bertrand  filt> 
1913,  [3J,  8,  16—22.     (hem.  Zentr.,  1914,  1,541— 54:: 

Tin;  leaves  of  Popowia  ('ajun,  a  native  of  the  Ivory  Co 
yielded  0-59  per  cent,  of  oil  by  steam  distillation.     About 
two-thirds   of   the   oil   was  heavier  and  one-third   lighter 
than  water.     The  characters  of  the  two  portions  and  of  the 
total  oil  are  shown  in  the  following  table  : — 


Sp.  er.  at  20'  0 

Optical  rotation     

,,        ,,    after  acetylation 

Acid  value    

Baponlf.  value     

,,        ,,    after  acetylat  inn 


Total  oil.  ,  Heavy  oil.     Lightoil. 


1-0042 

s-70    56" 

+  13°  48' 

2-8 

1  (•,(-,■  I 
239-9 


10081 

+  90'  54' 

+  18°    4' 

1-5 

192-8 

^48-3 


0-9980 

128-8 

iiS-t 
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The  total  oil  and  the  tight  oil  diasol.  L  and  the 

heavy  oil  in    1   roL  of  9o  per  coot.  aree  were 

soluble  in  an  equal  volume  of  80  hoi  .    the 

sntatinm  became  turbid  on  standing.     Tl 
t  stars  and  alcohols  (one  with  as  .  it  of 

cinnamyl  alcohol)  and  about  ti  per  cent,  of  substances  which 
combined  with  bisulp 

OB  of  the   leaves  of   Ociatum   Otnum,  Sims.     At    the 
ordinary  temperature  the  oil 
salted  of  a  white  crystalline  mass  permeated  by 
yellowish  ofl,  and  contain  per  rent,  of  methyl 

caaaamate.     The    characters    were :     sp.    -zr.     1O330    at 
33*  C  optical  roUtion  —2°  30    it 
saprarif    ralae  301  4.  soluble  in  2J   • 
and  gore  a  slightly  turt.  with  oV   I 

per  cent,  alcohol.  The  liquid  portion  of  the  oil  appeared 
to  cnmist  of  strongly  levo-rotatory  hydrocarbons 
insoluble  in  9-5  per  cent.  alcohoL 

OH  of  Qcimam  fratUnmam  was  a  clear  golden-yellow 
liquid  containing  44  per  ee  n'.  ■  f  thyr 

a  1-2  vols, 
of  80  per  cent,  alcohol  but  the  solution  became  turbid 
-A    - 


Ttrpema  ami  eamtM  o*Li.  Part  116.  Reduction  of 
lOHwliwi  and  ewatrraiime  by  wiean.1  of  paOailinm  and 
ayVcf 'ii.     O.  Wallach.     Annalen.  19 U.  403,  73— 9*. 

Bt    ledactiua    with    hydroijen    in    presence    of    col! 
ptuadram.  car-voxim      i    -  .  -rystailine  sub- 

stance, m.  pt.  6&         '        .  via  h  proved  to  be  a  mi- 
of  carvoxiine  and  car  _-   the 

redaction  to  proceed  further,  ammonia,  carvacrylamine 
and  tetraayiirocarvone  were  produced.  Carvotanacet.ee 
t«)ok  ap  hydrogen  B  tk  [nmm  of  palladium  ohl-  Ti.ie 
nearly    twice   as    fas:       -  r    f-dihydrocarvone. 

Treated   in   the   same   way  eucarvoxime   yielded   a    new 
tetrahydrocarvoxime.     m.      |  ■"- 
eoarcv-  se,  which  could 

"    two  modifiea-ions  re  ': — 163°  C. 

aod  200° — 201s  C.     The  tetrah;  rated 

i  the  semicarbazone  boiled   ■.■   .  .  had  the  sp.  gr. 

at    20":  C-.    and    »d  =  1-4"  i    nitroso 

pt.     I0t° — 105:  C      Partial    reduction    of 
i  under  similar  conditions  led  to  the  forma- 
<  a   new    3-dihydroeuear-voiime.    m.    pt.    122° — 123°  C. 
i-Dihyiroeucarvone  prepared  through   the  semiearbazone 
was  a  yei  nd  boiling  -I4:  C.   sr     EI 

i  at  21=  C.  ■•=14790.     This  ketone  differed  : 

from   the  a-dihydroeucarvoue   obtained    by   a 
of  reactions  from  n-dihydroeucarveol    which    had 
produced  bv  reducing  eucarvone  with  sodium. 

— F.  Ssds. 


f»  r ijfi »  vtaldtt y U  :    A  sear  meth&l  of  preparing and 

aw  ■ieritat.rei.     P.  Jehl     Sealeii  dated 

«.<3.     Rep.--  BalL 

End.  Hothouse.  1913.  S3.   - 

aatnate  are  'dissolved  in  20  inns. 
sf  methvi  alcohol  and  10  grtna  of  bromine  slowlv  added. 
The  liquid  solidities  on  stic  soda 

m  M  grass,  of  water  -  ition.  the 

tesaperat-ire  not  being  allowed  to  rise  above  40"'  C.     After 
two  hoars  sufficient  sulpfc.  - 

al  the  alkali  employed,    whereupon  dent   pre- 

"luitate  dissoives  a 

,-oie.  of  sodium  carbonate  are  added,  the 
ifhvde  distilled   with    steam   and   ex" 
froaa  the  ifctiHate  with  ether.     The  yield  is  75  per  cent 
f  the  Ifseoretical.     Sitroeaaaaaaw  ~-i  boated  ia  tat  am 
way  rives  an  aldehvde  smelling  of  cinnamon.     The  report 
explasa*  the  process  by  the  formation  first  of  the  dibromide 
a"  toe  i  niaaiiiii  eater,  then  its  hydrolysis  to  phenylglyceric 
r.  which  gives  the  lactone,  and  then,  by  loss  of  carbon 
the    pBenrlacetaldehyde.     This    method     I 
eeessrtv  of  isolating  any  intermediate  prod-; 
i*  differs  from  that  of  Erdman-i  described  in  Ger. 
'  -.-  .         -    -        ■    En*. 

*■»*.  8Js»  of  1889  ;   this  J..  1900,  273.)— J.  B. 


IWJ      Tn„>f  rtnation     of    dimetKyliiit  ne     into . 

l'hv».-Chen. 
-  1, 

DntsrraifL.4Li.ENE  (CH,  , 

trimethylbromoethv :  '.  M  with  a 

.-.-mm 
hyd.  2\ — 3   hours  at    135  id    11 — 13 

atmospheres   pressur 
tuled  over   in  a  current 

from  the  reaction  product.  When  dimethylallene  was 
heated   with   a    15-  .  of    qoini 

hydrobrociide  in  quinoline  in  '—12 

hours   at    130° — 135°  C,    it    was    largely    converted    into 
i    50 — 55    per    cent.),    Bopropytaegtyl 
-Toed.       Th 
was    converted    into    a    mixture    of    bro  'i|Br 

and  by    Ipatiew's    method,    the    dimethyltri- 

methylene  bromide  separated  by  fractional  distillation. 
and  converted  into  isoprene  (yield  75 — .SO  per  cent.)  by 
heating     to     I '  _.     with     powdered     potassaom 

hydroxide. — A.  3 

F(yrmic  acid;    Catalytic  lyntheai*  of under  pr'.Mur* 

G.  Bredtt  and  S.  R.  Carter.     Ber..  19  U.  47,  54 1 

Bt  the  action  of  hydrogen  under  high  pressure  on  bicar- 
bonates,  or  of  a  mixture  of  hydrogen  and  carbon  dioxide 
r  pressure  on  carbonates  or  other  salts  of  weak 
-.  in  the  presence  of  a  catalyst  such  as  finely  divided 
palladium,  considerable  quantities  of  formic  acid  can  be 
produced.  The  following  taMc  grres  a  summary  of  the 
results  obtained  : — 


- 

^ 

—  —   ~ 

-ZOO  c.c.  solution  used 

— 
- 

: 
=  " 

-   \ 

.  — 

ftS- 

IXQUj 

5. 

- 
- 

S  if 

-  -  -- 

3  '  - 

::. 

-  :  - 

-  -  - 

- 

—        = 

-  = 

■c. 

0 

10  rams.  K  B 

' 

h.  eo 

24 

0-<$ 

1-3 

10  grms.  K . 

70 

h.  n 

23 

-*  - 

1-5 

10  gnus.  Kl: 

95 

H.  50 

26 

66-3 

1-5 

0-4  inn.  CaCOj 

70 

H.  -20  I 

- 

4-5 

100 

1-5 

. 

' 

- 

16 

21-7 

1-5 

. 

' 

H,  SO 

7 

0-4 

— W.  H.  P. 

Formic    acid    and    benzen  -l    eolubility    of , 

and  the  ay-item  :   benzene-formic  acid-water.     A.  J.  Ewius. 
Chem.  Soc.  Trans..  19 1 4.  105,  350— 364. 
Puke  fornvc  acid  was  prepared  by  repeated  fractionation 
in  a  distillation  apparatus  specially  constructed  to  avoid 
contact  of  the  -  :quid  with  cork,  and  recrystal- 

lisation  bv  allowing  the  cooled  acid  to  melt  slowly  under 
such  cond:  js  could  drain  away. 

atmospheric  moisture  being  always  carefully  excluded 
owing   to   the   hygroe  '   the  acid.     The  re- 

crvstallisati.jn  was  continued  till  the  melting  point 
remained  constant  a:  -  The  critical  solution  tem- 

perature of  the  acid  obtained  in  this  way  in  pure  benzene 
was  73  2'  C,  whilst  that  of  the  purest  acid  obtained  by 
fractionation    ,b.  pt.     100-6° — 10  WO    mm.) 

was  77°  CL  The  sp.  2t.  of  the  pure  acid  was  1-2258 — 
1-2268  at  18     -  The  benzene  used  was   purified  by 

recrystallisation  and  distil  .  -a  in  apparatus 

constructed  entirely  of  ilass.  Varying  weights  of  the  two 
liquids  were  sealed  in  glass  bulbs  which  were  si 
heated,  and  the  temperatures  at  which  the  liquids  mixed 
were  observed-  The  curve  obtained  by  plotting  solution 
temperatures  against  percentages  of  formic  acid  in  the 
mixture  showed  a  maximum  cr  n  temperature 

if  73-2°  i _\.  at  a  concentration  of  4S  per  cent,  of  formic 
acid,  the  curve  in  the  neighbourhood  of  the  critical  tem- 
perature being  very  dat.  Determinations  of  the  critical 
solution  temperature  of  a  given  sample  of  formic  acid  in 
pure  benzene  gave  a  more  trustworthy  indication  of  the 


334 


Cl.  XXI.— PHOTOGRAPHIC  MATERIALS.  4c.     Cl.  XXII.— EXPLOSIVES,  &c.     [March  31,  1914. 


presence  of  water  than  determinations  of  the  meltim; 
pi  .int.  For  instance  0-099  per  cent,  of  water  depressed  the 
freezing  point  by  016°  C,  but  raised  the  critical  solution 
temperature  from  73-2°  to  75-8°  C. — F.  Shdx. 

FornuMthi/dt   and  formaldehyde  compounds  ,•    Detection  of 

small  quantities  of by  means  of  fudmnrsulphurous 

acid-hydrochloric  atid.  H.  Fincke.  Z.  Unters.  Nahr. 
(ienussm.,  1914.  27,  247—253. 
The  reagent  is  prepared  by  dissolving  1  grm.  of  rosaniline 
hvdrochloride  in  500  c.c.  of  water,  adding  25  grms.  of 
crystallised  sodium  sulphite  and  15  e.c.  of  hydrochloric 
acid  (sp.  gr.  1T24),  and  diluting  the  mixture  to  1  litre. 
Ten  c.c.  of  the  liquid  to  be  tested  for  formaldehyde  are 
acidified  with  2  c.c.  of  hydrochloric  acid  and  1  c.c.  of  the 
reagent  is  added ;  if  formaldehyde  is  present,  a  red- 
violet  colouration  appears  within  a  period  varying  from 
a  few  minutes  to  12  hours.  The  presence  of  the  hydro- 
chloric acid  prevents  other  aldehydes  from  giving  a 
colouration  with  the  reagent.  It  is  advisable  to  apply  tin- 
test  directly  to  the  solution  or  liquid  without  submitting 
the  latter  to  a  previous  distillation  ;  coloured  liquids, 
such  as  wines,  etc.,  may  be  treated  with  hydrochloric 
acid  and  animal  charcoal  before  being  tested.  In  the 
case  of  vegetable  substances,  there  is  a  tendency  for 
any  formaldehyde  present  to  enter  into  combination 
and  escape  detection ;  this  combined  formaldehyde 
is  not  liberated  when  the  substance  is  treated  with  a 
mineral  acid.  Urea  also  combines  with  formaldehyde. 
Milk  corallines  with  formaldehyde  to  a  small  extent, 
but  the  greater  part  of  the  aldehyde  is  obtained  when  the 
milk  is  distilled  with  the  addition  of  lhosphoric  acid. 
The  test  will  detect  the  presence  of  1  part  of  formaldehyde 
in  about  400,000  parts  of  liquid.  The  reagent  is  also 
useful  for  the  detection  of  he^amethylenetetramine  when 
this  has  been  decomposed  by  hydrochloric  acid,  but 
formaldehyde,  or  hexamethylenetetramine,  when  com- 
bined previously  with  sulphurous  acid  yields  but  little, 
if  any,  colouration  with  the  reagent,  even  after  treatment 
with  hydrochloric  acid. — W.  P.  S. 

Chemical  action  of  light.    XXVIII.     Autoxidations.   VII. 

G.  Ciamician  and  P.  Silber.     Atti  R.  Aecad.  dei  Lincei, 

Roma.  1914,  23,  I..  113—119. 
Different  organic  acids  in  aqueous  solution  or  in  presence 
of  water,  in  large  flasks  filled  with  oxygen  were  subjected 
to  prolonged  exposure  to  sunlight.  Among  the  reaction 
products  were  detected  :  formic  acid  from  acetic  acid  ; 
formaldehyde  and  carbon  dioxide  from  glycollic  acid  ; 
carbon  dioxide  from  oxalic  acid  (a  2  per  cent,  solution  was 
completely  oxidised  in  7  months)  :  carbon  diox:de. 
formaldehyde  and  acetic  acid  from  malonic  acid  ;  carbon 
dioxide.  ac=taldehyde,  acetic  and  propionic  acids  and 
glyoxal  from  succinic  acid  ;  carbon  dioxide,  formaldehyde, 
and  glyoxal  from  glyceric  acid ;  carbon  dioxide  and 
formic  acid  from  saccharic  acid ;  salicylaldehyde,  the 
dihydrocoumarin  of  Dyson,  and  salicylic  acid  from 
coumarin  ;  formic  acid,  nonylic  acid  and  other  lower 
fatty  acids,  azelaic  acid,  and  dihydroxystearic  acid 
(m.  pt.  133c  C.)  from  oleic  acid.— A.  S. 

Arsenic  compounds  ;    A   new  class  of  aliphatic .     E. 

Fischer.     Annalen,  1914.  403.  106—117.     (See  also  this 

J.,  1913,  549.) 
Pike  behenolic  acid  was  heated  with  1£  times  its  weight 
of  arsenic  trichloride  to  140°  C.  for  6  hours.  The  excess 
of  arsenic  trichloride  was  removed  by  distillation  under 
reduced  pressure,  or  the  mixture  obtained  was  dissolved 
in  ether  and  shaken  with  water.  The  product  was  con- 
verted into  chlor  arsinosobehenolic  acid  by  dissolving 
the  ethereal  residue  in  strongly  cooled  7V/1  potassium 
hydroxide  solution.  The  alkaline  salt  was  decomposed 
by  hydrochloric  acid  and  the  o'ly  arsenic  compound  taken 
up  with  ether.  Prepared  in  this  way  the  substance 
wasmixed  with  some  behenolic  acid  which  could  be  removed 
to  a  crreat  extent  by  cooling  to — 50°  C.  Chloroarsinoso- 
behenolic  acid  undoubtedly  contains  the  grouping 
— P(AsO)  :  CO — .  The  neutral  solution  of  the  potassium 
-alt  can  be  kept  for  a  few  hours,  but  in  the  presence  of 


excess  of  alkali,  decomposition  readily  takes  place  with  the 
production  of  potassium  arsenite  and  behenolic  acid.  The 
free  acid  was  methylated,  treated  with  bromine  and 
then  with  water,  when  the  methyl  ester  of  ehlorobehenol- 
arsinic  acid  was  produced.  The  corresponding  acid 
prepared  through  the  strontium  salt  had  the  composition, 
C23H4405AsCl.  and  was  fairly  stable  when  heated  with 
aqueous  alkaline  solutions. — F.  Shdx. 

Patents. 

Tobacco  leaves  ;   Process  of  bleaching .     T.  Oelenheinz. 

Karlsruhe,  Germany.     U.S.  Pat.  1,080.306.  Feb.  3,  1914. 

The  leaves  are  treated  with  water  at  a  temperature  of  from 
75'  to  100°  C,  and  then  subjected  to  the  action  of  an 
aqueous  solution  containing  hydrogen  peroxide  and 
ammonia. — W.  P.  S. 

Unsaturated  aliphatic  hydrocarbons  ;   Treatment  of  mixtures 

containing .     E.     C.     R.     Marks,     London.     From 

E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilmington. 
Del..  U.S.A.     Eng.  Pat.  29,961,  Dec.  30,  1912. 

See  Fr.  Pat.  453,165  of  1913  ;   this  J..  1913.  767.— T.  F.  B. 

Unsaturated   aliphatic   hydrocarbons  ;    Separation  of . 

E.  C.  R.  Marks.  London.  From  E.  I.  du  Pont  de  Nemours 
Powder  Co..  Wilmington.  Del.,  LT.S.A.  Eng.  Pat.  29,962, 
Dec.  30,   1912. 

See  Fr.  Pat.  453.164  of  1913  ;   this  J.,  1913,  767.— T.  F.  B. 

Monoclttorhydrin:     Production  of .    H.  Wade.  London. 

From  Spr  ngstotlwerke  R.  Nahnsen  und  Co..  A.-G, 
Hamburg,  Germany.     Eng.  Pat.  15,093,  June  30, 1913. 

See  Ger.  Pat.  269,657  of  1912  ;  this  J..  1914,  278.— T.  F.  1'.. 

Glycollic  aciil  esters  of  2-phenylquinoline-4-carboxyl*c  arid. 

C.    Zollner,    Charlottenburg,    Assignor   to    Chem.  Fab. 

auf  Actien,  vorm.  E.  Schering,  Berlin.  U.S.  Pat. 
1,086.881,  Feb.  10,  1914. 

See  Eng.  Pat.  16.483  of  1913  ;  this  J.,  1913,  1128.— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Colour  photograph/.  R.  Fischer.  Berlin-Steglitz,  Germany. 
Eng.  Pat.  2562,  Jan.  31,  1913.  Under  Int.  Cony.. 
Feb.  6,  1912. 

See  Ger.  Pat.  253,335  of  1912  ;  this  J.,  1913,  47.— T.  F.  B. 


XXII.— EXPLOSIVES ;  MATCHES. 

Acids  from  nitrocellulose  nianufactwe  ;    Source  of  error  in 

the  analysis  of  waste .     T.   Chandelon.     Bull.  Soc 

Chim.  Belg.,  1914.  28,  58—62. 

By  either  the  method  of  Lunge  or  of  Griesheimer  (Chem. 
techn.  Untersuchungsmethoden,  Aufl.  6,  I.,  407)  She 
nitric  and  nitrous  acids  are  determined  together  ;  tli 
nitrous  acid  is  then  found  by  titration  with  permanganate. 
and  the  nitric  acid  by  difference.  Oxalic  acid  wh'.cli 
may  be  present  in  small  quant'ties  as  an  oxidation  product 
of  cellulose,  would  cause  high  values  for  nitrous  acid  and 
low  values  for  nitric  acid  to  be  obtained.  It  froslu 
accumulate  in  repeatedly  used  baths,  and  render  a 
correction  necessary.  It  may  be  determined  by  neutralis- 
ing the  acid  with  ammonia,  boiling  until  nitrous  acid  i- 
destroyed,  and  titrating  in  the  cold  with  permanganate. 

Explosives  in  coal  mines.     Chem.  Trade  J..  March  14.  1911 

[T.R-1 
Ax  amending  Explosives  in  Coal   Mines  Order  (X".  I"f 
adding   to   the   new  list   of   permitted   explosivi 
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explosives  whioh  have  passed  the  ftotherham  Test,  has 
been  issued  by  the  Home  Secretary.  The  nanus  and 
oompoeiti f  the  new  explosives  are  as  follows: — 


Ingredient! 


Parti  by  weigh! 


Not  more 
thai 


HtlUtr  Vo  I  (Lancashire  Explosives  Com- 
pany, Ltd.) 

Nitrate  of  ammonium    I 

Dl-nltro-bsnsol 

Chloride  of  sodium  

Moisture 

Favrrsham  Pou-dcr  So.  '1  (Cotton  Powder 

Company,  Ltd.) 

\  Itrate  of  ammonium    

Nitrate  of  potassium    

Tri-nitro-Uiluol  

Chloride  of  ammonium    

Moisture 

Kent   I'mcder  (Cotton    IWdcr  I'umpiiliy, 
Ltd.) 
Nitro-glycerine  

Nitrate  of    pot  ASsium     

Wood-meal  (dried  at   100   C.)    

Oxalate  of  smmonium 

Moisture    


ilonarkitt  (Kynoch-Arklow, 

Nitro-glycerine  -. . . . 

Nftro-cotton  

Nitrate  of  ammonium    .. 

Nitrate  of  sodium 

Chloride  of  sodium  

Starch    '. 

Mineral  jelly     

Moisture 


Ltd.). 


Monobcl  So.  1  (Nobel's  Explosive  Com 
pany.'Ltd). 

Nitro-glycerine  

Nitrate  of  ammonium    

\\  ...id-msal  (dried  at  100°  C.) 

Chloride  of  sodium  

M .  isture 

Smile  Poirder  (Cotton  Powder  Company, 
Ltd. I 

Nitro-filyeerine  

Nitro-rotton    

Trinitrotoluol 

Psrchlorate  of  potassium 

Wood-meal  (dried  at  100°  C.)    

t  rxalate  of  ammonium  

Moisture 


48-5 

25 

11 

i  '.)•:. 
l 


33-5 
31 

11 
« 


13 

0-5 
51 

8-5 
26 


70 

9 

16 


20 
1-! 

5 

38-: 

10 
29 


Not  less 

Ilia  1 1 


01 
13 
10 


45-S 
28 

9 
IT-: 


23 
80-5 

28 

9 

:: 


II 

4s 

6-5 

23 
3 
1-5 

n 


i  -a 
66 


18 

0-5 

3 
36-5 

8 
27 


The  usual  stipulations  are  made  in  each  case  as  to 
quality,  markings,  packing,  etc.  (See  also  this  J.,  1914, 
103.)  ' 

Use    of   the    "Mammoth-pump"    in    chemical    industry. 
Meerbach.     Sec  I. 

Patents. 

Sitration  of  cellulose  or  its  derivatives  by  means  of  nitric 
acid  rajx/nr.*.  Deutsche  Celluloidfabrik.  Ger.  Pat. 
109,246,  Feb.  10,  1912. 

Thk  cellulose  is  exposed  to  nitric  acid  vapour  in  a  high 
vacuum  at  a  temperature  not  exceeding  "ill  C.  Uniform 
products  of  any  desired  nitrogen  content  can,  it  is  stated,  be 
obtained  with  quantitative  yields. — A.  S. 

Explosive    priming    compositions.     C.     Claessen,     Berlin. 

Eng.   Pat.   6057,   March   II.   1913. 
See  Fr.  Pat.  465,369  of  1913  ;  this  J.,  1913,  960.— T.  F.  B. 


XXIII.— ANALYTICAL   PROCESSES. 

Mechanical  preci  pita/inn  in  Ihe  determination  of  sulphuric 
acid,  sulphates,  calcium  and  potassium.  L.  Ledoux. 
Bull.  Soc.  Cbim.  Belg.,  1914.  28,  51—52. 

.'M   is   first    precipitated    as    the   chloroplatinate. 
This  is  dissolved  in  150  c.c.  of  water.  5c.c.  of  concentrated 


hydroohlorii    aoid     i     added  in  the  shaker   and  0  5 
oi   chemically    pure    mags 

tinuod,  with  20  o.o.  oi  concentrated  hydroohloric  acid, 
for  30  minutes.  The  reduced  platinum  is  filtered  oil. 
washed,  and  ignited.     ( I.  E.  M. 

Nitrites;     Detection   and   determination   <>f  '<;/    nv 

"I    diphenylbenzidine.     Marqueyrol    and    II      Uuraour. 
Bull.  Soc.  (iiim.,  1914,  15,  186     197. 

I'm:  authors  confirm  Wieland  (Bar.,  1913,46,  3296)  that 
in  the  diphenylamine  reaction  for  the  detect  ion  ol  nil  i 

and  other  oxidising  agents  the  lirst  Btep  in  the  production 
of  the  blue  colour  is  the  formation  of  diphenylbenzidine, 
which  is  then  converted  by  the  oxidising  agent  into  b 
quinonoid  derivative,  the  principal  constituenl  ol  the  blue 
solution.  I  riphenylbenzidine  is  hence  a  much  more 
delicate  reagent  for  nitrites  than  diphenylamine.  It  may 
be  prepared  by  adding  a  solution  of  is  grins,  of  diphenyl- 
amine in  20  cc  of  acetic  acid  to  50  c.c.  of  sulphuric  acid 
(sp.  gr.  1-842)  previously  diluted  with  150  0.0.  of  water 
and  cooled.  To  this  mixture  a  solution  of  4  7  grms.  of 
sodium  bichromate  in  200  c.c.  of  water  and  29  c.c.  of 
Sulphuric  acid  (1:4)  is  added,  constant  stirring  i 
maintained  for  about  five  minutes.  The  liquid  is  added 
to  100  c.c.  of  sodium  bisulphite  solution  (sp.  gr.  1-231) 
and  400  c.c.  of  water  and  the  mixture  heated  .  n  a  water- 
bath  until  the  dark  green  precipitate  lirst  formed  changes 
to  a  light  brown.  After  cooling,  the  precipitate  is  fill 
off,  washed  with  water  and  alcohol,  dried,  and  the 
diphenylbenzidine  extracted  with  boiling  toluene.  A 
yield  of  about  lid  per  cent,  of  the  theoretical  is  obtained. 

I  opper,    cobalt,    and    nickel;      I     »«uj    reaction  for . 

&.  Malatesta  and  E.  Di  Nola.     BolL  Cbim.  Farm..  1913, 

52,  819—823.  855—860.     Chen.  Zcntr..   1914,  1,  820 
821. 

The  reaction  of  copper  with  1.2-diaminoanthraquinone  3 

sulphonic  acid,  described  by  I'hlenhuth  (this  J.,  1910, 
1085),  is  intensified  by  addition  of  ammonia,  and  the 
reagent  can  also  be  used  for  the  detection  of  cobalt  and 
nickel.  All  three  metals  give  a  blue  colouration  or  pre- 
cipitate with  the  reagent  :  on  addition  of  excess  of 
ammonia  the  blue  colour  is  intensified  in  the  case  of 
copper  and  cobalt,  but  changed  to  red  in  the  case  of 
nickel.  The  colourations  due  to  cobalt  and  copper  may 
be  distinguished  by  adding  ammonium  chloride  :  there 
is  no  change  in  the  case  of  cobalt,  but  with  copper,  the 
colour  changes  to  red.  In  presence  of  ammonia  00000002 
grm.  Co  or  0-000005  grm.  Ni  in  1  c.c.  can  be  detected. — AS. 


Nickel;    Colourimetric  determination  of  — 
Z.  anal.  Chem.,   1914.  53.  165 


V.    Lindt. 


-172. 


The  red  colouration  produced  when  an  ammoniacal 
nickel  solution  is  treated  with  potassium  thiocarbonate 
solution  is  compared  with  that  produced  under  similar 
conditions  by  a  solution  containing  a  known  amount 
of  nickel.  The  solution  to  be  tested  and  the  comparison 
solution  are  both  diluted  with  dilute  ammonia  to  a  volume 
of  20  c.c.  and  treated  with  0-5  c.c.  of  a  4  per  cent,  potassium 
thiocarbonate  solution.  The  nickel-concentration  should 
be  between  0017  and  0012  mgrm.  per  c.c.  and  the 
thiocarbonate  solution  employed  must  be  not  mon 
7  days  old.  Metals  of  the  hydrogen  sulphide  group, 
and  manganese,  cobalt,  and  7.ine  should  not   be  p 

\\ .  P.  S. 

Selenium;    Gravimetric  determination  of .     J.  Meyer. 

Z.  anal.  Chem..  1914.  53,  145—164. 

Solutions  containing  selenium  lose  appreciable  quantities 
of  selenium  dioxide  by  volatilisation  when  evaporated  on 
the  water-bath  j  the  loss  is  very  considerable  when  free 
hydrochloric  acid  is  present  and  may.  by  repeal 
tion  of  the  solution  with  hydrochloric  acid,  amount  to 
upwards  of  80  per  cent,  of 'the  weight  of  the  selenium. 
The  addition  of  potassium  or  sodium  chloride  does  not 
prevent  this  loss.  To  determine  selenium  in  a  nitric  acid 
solution  by  reduction  to  the  metal,  the  solution  should  be 
neutralised   with   ammonia,    then    rendered  slightly  acid 
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with  hydrochloric  acid,  and  the  boiling  solution  treated 
with  hydrazine  hydroxide  solution.  The  flask  in  which 
the  reduction  is  carried  out  should  be  provided  with 
safety-bulbs  containing  water  in  order  to  retain  fine  particles 
of  selenium  which  escape  from  the  flask  with  the  evolved 
gases.— W.  P.  S. 

Mineral   waters  ;    Determination   of  gaseous   hydrocarbons 

dissolved  in  [natural] .     E.  Hauser.     Comptes  rend., 

1914.   158,  li34— 637. 

A  known  volume  (V)  of  the  water  is  rendered  alkaline, 
in  order  to  fix  the  acid  gases,  and  then  shaken  for  15 
mins.  with  about  the  same  volume  (it)  of  air.  A  test  for 
methane,  etc.,  may  then  be  made  by  applying  the  com- 
bustion method  to  the  resulting  gas ;  further,  from 
Henry's  law,  the  volume  (x)  of  gaseous  hydrocarbon 
originally  dissolved  in  the  volume  (V)  of  water  is  given  by 


where  u-  and  jc,  represent  the  volumes  of  combustible  gas 
obtained  from  the  same  specimen  of  water  by  two  succes- 
sive extractions  with  air  in  the  manner  already  described. 
For  waters  containing  very  small  amounts  of  dissolved 
hydrocarbons  only  one  extraction  is  necessary.  The 
maximum  and  minimum  values  of  x  are  then  given, 
respectively,  by 

and  H!L_ 


«>—  -Jwv 

The  method  has  been  applied  to  the  determination  of  the 
solubility  of  methane  in  water,  with  results  intermediate 
between  those  obtained  by  Bunsen  and  by  Winkler. — J.  R. 

Determination  of  asphaltum   in  dark  petroleums.     Holde. 
See  11a. 

Examination    of    iron    gall    inks.     XII.    Apparatus    for 
extraction  with  ethyl  acetate.     Kempf.     See  IV. 

Microscopical  examination  of  paper.     Kollmann.     See  V. 

Nickel  sulphide  and  cobalt  sulphide.     Thiel  and  Gessner. 
See  VII. 

Determination  of  titanium  and  vanadium   in   iron  alloys. 
Konig.     See  X. 


Patents. 

Density  of  gases  ;    Apparatus  for  measuring  the .     K. 

Bomhard  and  G.  Konig.     Ger.  Pat.  269,862,  Feb.  23, 
1913. 

The  density  is  measured  by  determining  the  power  required 
to  set  a  device  in  rotation  or  other  motion,  in  the  gas ; 
or  two  sim  lar  devices  may  be  set  in  motion,  one  in  the 
gas  and  the  other  in  air,  and  the  density  of  the  gas  calculated 
from  the  ratio  of  the  power  required  in  the  two  cases. 
In  the  apparatus  described  two  tubular  members  are 
mounted  loosely  on  a  hollow  shaft  and  are  caused  to  revolve 
at  the  same  time,  one  in  the  gas  under  examination  and 
the  other  in  air.  by  a  cross-piece  connected  with  the  shaft 
and  mounted  so  that  it  can  rotate.  According  to  the 
relative  resistance  offered  by  the  gas  under  examination 
and  by  the  air,  one  member  revolves  faster  than  the  other, 
thus  causing  the  cross-piece  to  rotate.  The  latter  is 
connected  with  a  pointer  which  moves  over  a  scale. — A.  S. 

Method   of  treating   [preparing  for   testing]   Portland  and 
similar  cement.     U.S.    Pat.    1,085,977      See   IX. 
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Patent    Lair.     Resolution   of  Association    of  Chambers  of 
Commerce. 

The  Association  of  Chambers  of  Commerce  of  the  United 
Kingdom,  at  its  annual  meeting  on  March  11th,  passed 
the  following  resolution,  submitted  by  the  Manchester 
Chamber  : — 

"  That  in  view  of  the  fact  that  Mr.  Justice  Parker's 
comments  in  Hatschek's  case  in  the  year  1909  as  to 
the  extent  of  the  onus  devolving  upon  any  applicant 
who  seeks  revocation  of  a  patent  for  non-working  under 
Section  27  of  the  Patents  and  Designs  Act,  1907,  have 
deprived  the  section  of  its  effectiveness,  this  association 
urges  upon  the  Government  to  amend  the  rules  in  such 
terms  as  will  place  the  burden  of  proof  on  the  patentee, 
while  adequately  safeguarding  him  from  vexatious  and 
frivolous  applications — an  effect  which  was  the  object 
of  those  who  drafted  the  Act  of  1907  ;  and  that  a  deputa- 
tion be  appointed  to  interview  the  President  of  the  Board 
of  Trade  on  the  subject." 


Assay  of  zinc  by  ferrocyanide  methods.  Report  of  Afsay 
Sub-Committee  of  Australasian  Inst.  Min.  Eng. 
Determination  of  zinc  by  ferrocyanide  in  acid  solutions. 
Williams.     See  X. 

Applications  of  the  method  of  determining  the  difference 
in  the  melting  points  of  glycerides  and  their  fatty  acids. 
Bomer.     See  XII. 

Determination  of  free  caustic  alkali  in  commercial  soda 
compounds  and  soaps  by  the  barium  chloride  method. 
Kling  and  others.     See  XII. 


Detection   of  ethyl  and   methyl  alcohols. 

xVin. 


Blanksma.     See 


Determination    and    significance    of    ammonia     in     milk. 
Tillmans  and  others.     See  XIXa. 


Formaldehyde;   Detection  of    small    quantities     of by 

means     of  fuchsin  sulphurous     eicid-hydrochloric     acid. 
Fincke.     See  XX. 


Source  of  error  in  the  analysis  of  waste  acids  from  nitrocellulose 
manufacture.     Chandelon.     See  XXII. 


Book  Received. 

Chemistry  and  its  Borderland.  By  Alfred  W. 
Stewart,  D.Sc,  Lecturer  on  Organic  Chemistry  in  the 
Queen's  University  of  Belfast,  etc.  Longmans,  Green 
and  Co.,  39,  Paternoster  Row,  London,  New  York, 
Bombay,  and  Calcutta.     1914.     Price  5s.  net. 

This  volume  (8  by  5J  ins.)  contains  frontispiece,  306 
pages  of  subject-matter,  with  1 1  illustrations  and  2  plates 
and  an  alphabetical  index  of  subjects.  The  arrangement 
of  the  text  is  on  the  following  lines  : — I.  The  ramification 
of  chemistry.  II.  The  allies  of  chemistry  among  the 
sciences.  III.  Relations  between  Chemistry  and  Industry. 
IV.  Immuno-chemistry  and  some  kindred  problems.  V. 
Colloids  and  the  ultra-microscope.  VI.  The  work  of  the 
spectroscope.  VII.  Chemistry  in  space.  VIII.  The  inert 
gases  and  their  place  among  the  elements.  IX.  Radium. 
X.  Niton.  XI.  Transmutation.  XII.  Nature  of  the 
elements.  XIII.  Chemical  problems  of  the  present  and 
future.  XIV.  Methods  of  chemical  research.  X\  ■ 
Organisation  of  chemical  research.  Appendix  A.  Scheme 
for  better  utilisation  of  the  research  capacity  of  the 
country.  B.  Regulations  for  scholars,  fellows,  and 
grantees  of  the  Carnegie  Trust  for  the  Universities  o 
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Official  Notice. 

HEAT  ii:st  i  OMMTTTEE. 

The  Departmental  Committee  of  the  Home  ( iffice,  having 
submitted  its  first  report,  is  now  prepared  to  examine 
any  supplementary  test  or  tests  which  maj  be  submitted, 
and  a>ks  if  any  members  of  this  Society  have  any  test  which 
they  are  disposed  to  pul  forward.  I'p  to  tin-  present, 
tie    Committee  has  received   no  surest  ions  in   regard   to 

a    supplementary    test    of   explosives   containing    nitro- 
glycerin.     Communications     should     lie     addressed     to 

Major  II.  Coningbam,  Secretary  of  the  Committee.  Home 

OlBCC,  Whitehall,  >  \\ 


London  Section. 

Muling  held  at  Burlington  Hoiut,  on  Monday,  March  '2ml, 
1914. 


TBOF.    W.    It.    HODCKINSOS    IN   THr.   CHAIR. 


BLASTING    GELATINE:     SOME    NOTES    AND 

THEORIES. 

BY   \V.    A.    HARUBEAYES.    M.  »..    B.sc.    B.C.E.,    F.I.C., 

Chief  Inspector  of  Explosives,  South  Australia. 

Blasting  gelatine  is  the  most  powerful  explosive  in  general 
use  for  mining  purposes,  and  it  forms  a  base  for  a  general 
class  of  high  explosives  called  "  gelatines.''  It  is  officially 
defined  as  consisting  of  nitro-cotton,  carefully  washed 
tad  purified,  combined  with  thoroughly  purified  nitro. 
glycerin  in  such  proportions  that  the  whole  shall  be  of 
mi,  h  character  and  consistency  as  not  to  be  liable  to  lique- 
faction or  exudation,  and  with  or  without  calcium  or 
magnesium  carbonate  not  exceeding  two  parts  by  weight 
in  every  100  parts  by  weight  of  the  finished  explosive. 
In  actual  practice  blasting  gelatine  consists  only  of  nitro- 
glycerin and  nitro-cotton. 

irdinary  process  of  manufacture  is  to  add  to  nitro- 

f  known  gelatinizing  power  the  calculated  quantity 

of    nitroglycerin  in   the  cold  and  mix   roughly  by  hand  ; 

then  after  standing  for  some  hours  the  temperature  is 

and  more  complete  incorporation  is  made,  usually 

m  a  mixing  machine.     Since  different  lots  of  nitro-cotton 

may  appear  to  have  different  gelatinizing  powers  and  since 

i  lie  tendency  to  exudation  of  nitroglycerin  from  the  finished 

I  gelatine  appears  to  depend  in  some  way  on  thenitro- 

cotton,  manufacturers  have  used  varying  percentages  of 

nitro-cotton  which  have  been  as  low  as  7  per  cent,  and  as 

Muh  as  9  per  cent,  in  blasting  gelatines  brought  to  South 

ilia. 

1  iv.  i  14  years'  experience  as  an  Inspector  of  Explosives 

lias  shown  me  that  manufacturers,  even  the  best,  have  not 

lecn  able  to  arrive  at  a  definite  quantity  of  nitro-cotton 

to  use,  and  also  have  not  been  certain  of  producing  every 

time  a  blasting  gelatine  that  will  comply  with  theotficial 

•I'  tinition  given  above.    So  far  as  nitroglycerin  is  concerned 

there  has  been  no  trouble  for  many  years,  owing  to  the 

fact  that  it  is  a  homogeneous  liquid  and  can  be  thoroughly 

free  of  all  the  impurities  which  are  liable  to  make 

'   'instable.     In  the  ease  of  nitro-cotton  the  difficulties 

i.  owing  to  its  physical  condition,  and  there  is 

the  possibility  of  small  impure  particles  remaining 

m  the  cotton  surrounded  and  protected  from  the  washing 

■quid  by  the  colloidal  matter  of  which  the  nitro-cotton 

*  composed.  The  particles  may  lie  only  the  size  of  pin 
-inti,  hot  they  may  serve  as  centres  of  instability,  so  that 

*  hen  the  blasting  gelatine  is  subsequently  submitted  to 
he  "  heat  test  "  a  low  result  may  be  obtained.  It  is 
imte  a  common  experience  in  the  case  of   blasting  selatinc 


which  has  been  condemned  on  atsoount  of  low  heat  test 
to  find  that  one  portion  of  a  cartridge  will  gives  low  test, 
when  other  parts  of  thi     ime.i  irtridge  may  pass  the  I 
Apart  from  the  difficulty  ol  low  test,  whii  b  i  an  be  minim 
ised  by  extra  oare  in  the  preparation   fthn  collodion  cotton, 

there  is  also  the  more  common  trouble  of  ■  nidation  of 
nitroglycerin.  This,  indeed,  may  be  regardi  d  at  the  obit  I 
difficulty  that  manufacturers  have  to  face,  for  no  brand  of 

blasting  gelatine  imported  to  Australia  is  fre,-  from  liabi 
to  exude  nitroglycerin  when  subjected  to  the  trials  of  the 

voyage  and  the  storage  after  arrival.  Time  after  time 
shipments  of  blasting  gelatine  have  to  bo  condemned, 
wholly  or  in  part,  on  account  of  this  exudation. 

It  is  evident,  therefore,  that  either  the  true  nature  of 
blasting  gelatine  has  not  been  understood  or  else  the  mi 
of  avoiding  this  defect  have  not  been  known.  The  usual 
and  accepted  remedy  has  been  to  increase  the  proportion 
of  nitro-cotton,  but  this  is  open  to  several  grave  objections. 
In  the  first  place,  if  the  percentage  of  nitro-cotton  is  too 
high  the  risk  of  getting  a  low  heat-test  explosive  is  in- 
creased ;  secondly,  the  blasting  gelatine  is  likelv  to  be 
insensitive  to  detonation  by  the  ordinary  No.  6  detonator  : 
thirdly,  the  balance  of  oxygen  is  likely  to  be  upset,  so  that 
owing  to  the  reduced  percentage  of  nitroglycerin  the 
generation  of  carbon  monoxide  is  increased  ;  and  fourthly, 
the  cost  of  the  explosive  is  greatly  increased.  The  last  is 
by  no  means  the  least  important  from  a  manufacturer's 
point  of  view. 

To  find  what  is  the  real  nature  of  blasting  gelatino  is, 
therefore,  a  problem  of  importance.  Direct  experiment 
and  observation  can  teach  much,  but  the  difficulties  of 
arriving  at  knowledge  by  pure  deduction  are  very  great. 
and  one  is  perhaps  justified  in  erecting  on  tho  foundation 
of  a  few  observed  facts  an  hypothesis  which  can  be  tested 
by  subsequent  observations  and  experiments.  As  my 
hypothesis  has  stood  the  test  of  four  or  five  years'  careful 
observation  by  those  who  are  well  qualified  to  form  an 
opinion.  I  am  now  publishing  it  in  the  hope  that  it  will 
help  manufacturers  to  overcome  some  of  their  difficulties, 
and  that  it  will  be  of  assistance  to  those  who,  like  myself. 
frequently  have  the  grave  responsibility  of  dealing  with 
explosives  which  do  not  completely  satisfy  the  official 
definition  referred  to  above. 

The  theory  is  that  blasting  gelatine,  instead  of  being 
a  solution  of  a  small  quantity  of  nitro-cotton  in  a  relati 
large  quantity  of  nitroglycerin,  is  in  reality  a  colloidal 
solution  of  a  certain  quantity  of  nitroglycerin  in  nitro- 
cotton  intimately  mixed  with  some  free  ungelatinized 
nitroglycerin. 

Biitschli  has  described  a  hydrogel  as  having  a  fine 
webbed  micro-structure.  This  description  has  not  been 
unanimously  endorsed,  but  it  conveys  an  idea  of  thc 
mechanical  condition  of  a  jelly  which  explains  some  fa 
Assuming  for  the  present  that  a  hydrogel  has  some  such 
structure,  it  may  take  up  in  the  meshes  proportions  of 
water  which  will  vary  with  the  size  of  the  meshes,  with  tie- 
size  of  the  threads  or  fibres  constituting  the  structure,  and 
possibly  with  the  nature  of  these  jelly  "  fibres.  "  their 
power  of  adsorption,  etc.  It  has  been  shown  that  silicic 
acid  and  other  colloidal  .substances  may  be  obtained  with 
varying  amounts  of  water  of  hydration.  It  may  be 
assumed  that  a  similar  thing  occurs  in  tie-  case  of  blasting 
"elatine,  where  a  solution  of  nitroglycerin  in  nitn  >  cotton  or 
vice  verm  produces  a  gel  having  apparently  the  properties 
of  a  finelv  webbed  structure,  which  adsorbs  or  other.. 
entangles  liquid  nitroglycerin  in  the  meshes.  The  pro- 
portion of  nitroglycerin  so  held  will  vary  chiefly  with 
the  size  of  the  meshes  and  the  size  of  the  filaments  or 
"  fibres  "  of  the  gel.  Hence  blasting  gelatines  apparently 
similar  in  all  outward  respects  may  be  obtained  with 
varying  ratios  of  nitro-cotton  to  nitroglycerin  and  they 
may  lose  varying  quantities  of  nitroglycerin  by  exudation 
without  making  any  apparent  change  in  the  appearance 
of  the  jellv.  We  have  assumed  that  a  portion  of  th>- 
nitroglycerin  has  dissolved"  in  the  nitro-cotton.  As 
this  is  not  quite  the  same  thing  as  a  chemical  combination. 
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the  ouantitv  of  nitroglycerin  so  dissolved  will  be  subject 

o  .o^amou*  of  variation  without  making  ««&*-»£ 

in  the  appearance  of  the  jelly.     Assuming  that^ a  given 

uantitv  of  a  certain  nitro-cotton  can     dissolve     a  certain 
a       V  of  nitroglycerin,  but  that  owing  to  mode  of  manu- 
act   re  it  Us  dissolved  or  combined  with  a  less  quant, 
-vnd  formed  a  jellv  of  quite  satisfactory  appearance,  then 
It  is  reasonable  to  suppose  that  the  nitro-cotton  will  go  on 
"dissolving''  more   nitroglycerin   at   a   diminishing   rate 
tiU  it    r^turated.     The  saturation  point  will  probably 
depend  o"  the  temperatee  and  on  climatic  conchtions 
ffi  will,  however/be  a  difference  in  £»•*"*«££ 
original  solution  in  so  much  as.  while  in  the  first  "B*™6 
nitroglycerin   is   in  contact  with  n.tro-eotton    now  nitre- 
"lvcerinTs  in  contact  with  a  jellv,  and  owing  to  the  physical 
natni  of    hi'   jellv  in  minding  contact  of  nit roglyccnn 
with  fte  nitro-cotton  unacted  upon  or  not  grated. the 
tin  d  stages  of  solution  will  be  very  slow,  and  onh  likely to 
ccur  on  prolonged  storage  of  the  explosive.     It  seems 
reasonable  to  suppose  that  H  a  manufacturer  has  calculated 
a  ouantitv  of  nitro-cotton  based  on  its  observed  gelatinizing 
nower  asde  ermined  in  the  laboratory,  but  that  owing  to 
he  fact  of  exudation  having  occurred  with  a  similarly  made 
blasting  geS  he  is  tempted  to  increase  the  percentage    : 
r n    ro-eotton    it  mav  happen  that  on  prolonged  storage 
the  whole or  almost  the  whole  of  the  free  nitroglycerin 
co^s  into  solution.     The  result  is  that  there  is  produced 
fbTasrinc,  gelatine  which  is  either  wholly  ajellyor  ,s  such 
that   the'  -inute    particles    of   free   *^  ^ 
interstices  are  far  apart  and  separated  by  walls  ot    jeuy. 
The  second  part  of  my  hypothesis  is  that  in  blasting 
.elatin the "explosive  wave  following  detonation  is  trans- 
fnitted   by   the   free   nitroglycerin,    and   only  imperfectly 
r  not  at  all  by  the  jelly.     If  there  is  no  free  nitroglycerin 
n    £  Articles  of  it'are  too  far  apart,  the  blast.ng ;«**£ 
becomes  »  insensitive."     It  has  been  shown  by  Dr.  C  omej 
and  oVrs  that  the  nitroglycerin  contained  in  75  per _ccnt. 
clynamite  transmits  the  explosive  wave  at  a  ve  oc, Uof 
between  6,000  and  7.000  metres  per  second,  and  nitro-    . 
XcTrin  in  an  iron  tube  of  large  enough  bore  will  give  a 
rate  of  over  7.000  metres  per  second,  but  for  a  10  per  cent 
dynamite  the  rate  is  only  2.000  metres  per  second,  which 
/about    the   rate  for   gelignite  unless   the   wave   gets   a 
heater   mpetus  from  the  explosion  of  a  dynamite  primer 
Even  then  the  wave  slows  down  as  it  progresses.  inverseU 
as   the   percentage   of   nitroglycerin  in   the   gelignite.     It 
im,earsrth«e  or?,  that  if  the  amount  of  free  nitroglycerin 
mT'datino  is  small,  and  the  particles  are   ar  apart ,  or  the 
connecting  threads  or  surfaces  have  small  sectional  area, 
or  if  there  is  „o  free  nitroglycerin  at  all,  the  rate  becomes 
ftat  of  the  el  y  itself.     From  its  physical  nature  ,t  presents 
*  buffc r  to  the  initial  shock  and  deadens  the  subsequent 
wave      Hence  the  blasting  gelatine  in  these  circumstances 
s    '  insensitive  "  and  inert  and  requires  a  stronger  deton- 
ator  or   even   a   primer  to  get   proper   explosion.     Such 
b astin*  gelatines  are  condemned  by  the  miner  and  are 
danleroul  to  use  on  the  score  of  misfires  and  incomplete 
Sation    producing    noxious  f-;j      »*« 
in  failin"  to  do  the  required  work.     The  h>  potnesis  tnere 
ore  explains  some  facts  which  are  common   knowledge. 
name™  that  some  gelatines  on  prolonged  storage  become 
"nsens  tive.  that  the  harder  the  jelly  the  more  likely  .t  is  to 
be  insensitive,  and  such  gelatines  require  more    ^verfid 
detonators   than   those  in  common   use,   and   even   then 
may  not  "ive  satisfactory  explosions. 

Mr  C  Napier  Hake,  late  Chief  Inspector  m  \  .ctor.a, 
made  the  observation  that  if  an  insensitive  gelatine  is 
"remade  »  by  mixing  it  with  a  large  percentage  of  a  fresh 
batch  of  gelatine  it  will  infect  the  mass  and  the  re-made 
lasting  gelatine  will  soon  undergo  change  and  become 
more  or  less  insensitive.  This  is  exp  ained  by  the  above 
rTvpothesis,  since  the  free  nitroglycerin  o  the  new  ha tell 
is  added  not  to  nitro-cotton  but  to  an  existing  jelly  having 
probably  excess  of  nitro-cotton,  and  the  initial  trouble 
fs  perpetuated  because  the  gelatinization  at  the  time  of  re- 
makTn'is  thus  interfered  with,  and  goes  on  slowly  during 
"forage",  and  in  the  end  the  particles  of  free  f  roglycerin 
are  either  separated  too  far  apart  or  are  absent  altogether. 
The  theory  assumes  the  fact  of  there  being  free  n  iro- 
glycerin  in  blasting  gelatine.  It  is  difficult  to  get  direct 
proof  of  this,  but  it  is  obvious  that,  since  liquid  mtro- 


Bivcerin  can  be  obtained  from  blasting  gelatine  merely 
by  pressure,  and  also  by  means  of  blotting  paper,  the 
nitroglycerin  is  not  chemically  combined  with  the  nitro- 
cotton.'  Neither  could  the  nitroglycerin  which  is  thus 
removed  have  been  in  solution,  or  in  the  collodial  state. 
Hake  has  shown  (this  J.,  Sept.  15th  1905)  that  porous 
wrappers  will  cause  exudation  even  in  the  case  of  blasting 
gelatines  that  show  no  tendency  to  exude  when  in  ordinary 
wrappers.  The  probability  is  therefore,  that  there  is  gen..  - 
allv  some  nitroglycerin  in  the  "  free  "or  liquid  state  in  th, 
explosive.  If  the  free  nitroglycerin  is  near  the  limit  the 
tendency  to  exudation  will  be  greater  than  when  the  nitro- 
glycerin is  smaller  in  quantity. 

A  sponge  can  take  up  a  certain  amount  of  water    but 

if  the  quantity  is  near  the  extreme  limit   slight  conditions 

=uch  as  Tenths' pressure  will  cause  some  of  the  water  to  drip 

out      Bv  continued  pressure  all  water,  but  that  adsorbed  on. 

the  fibres  of  the  sponge,  can  be  removed,  and  even  then. 

more  water  mav  be  removed  by  contact  with  blotting  paper. 

Further,  the  finer  the  meshes  of  a  sponge  and  the  greatei 

the  surface  of  the  fibres,  the  greater  the  amount  of  water 

adsorbed,  and  the  less  is  likely  to  drip  out ;   so  d»nA 

the  blasting  gelatine  the  more  complete  the  jelh   the  less 

free  nitroglycerin  is  likely  to  exude.     On  the  hypothesis 

that  the  telly  itself  is  made  by  solution  of  some  nitro- 

glycerin  in  nitro-cotton.  the  more  jelly  formed  in  this  way 

within  limits,  the  more  free  nitroglycerin  will  be  adsorbed,. 

and   the  less   enmeshed  or  entangled  nitroglycerin  there 

will  be.  and  hence  the  less  tendency  to  exudation      The 

particles   or   "  fibres  "   of  the   jelly   being       wetted      ty 

nitroglycerin  bv  surface  action  or  capillary  attraction,  the 

free  nitroglycerin   can  flow   or  move  through   the   jelly. 

Suppose  the  surface  of  the  cartridge  is  in  contact  with 

blotting  paper  or  porous  wrappers,  the  flow  of  nitroglycerin. 

can  continue  in  the  meshes  of  the  paper.     The  same  sort  of 

action  occurs  at  the  fold  of  the  cartridge  paper  where  one 

thickness  of  paper  overlaps  the  margin  of  the  first  fold,  form- 

ing  a  smaU  longitudinal  tube  attached  along  one  side  to  the 

gelatine.     The  flow  of  free  nitroglycerin  is      attracted 

by  capillary  action  into  this  tube.     Thus  many  gelatines 

show  a  line  of  free  exuded  nitroglycerin  along  the   old.  and 

exudation  does  not  proceed  any  further      Again    d !  th» 

flow  is  checked  by  placing  an  impervious  layer  roundtM 

outside  of  the  cartridge,  exudation  may  be  stopped  or  at 

any  rate  considerably  reduced.     Such  a  layer  might  be 

obtained  by  the  action  of  a  coagulant  on  the    jelly  of  the 

cartridge.  'Absorbents  of  the  nature  of  French  chalk  are 

apt  to'increase   the    capillary  attraction,  although  they 

soak  up  the  exuded  nitroglycerin  for  a  time  but  substances 

ike Magnesium  oxide  appear  to  coagulate  the  jelly  surface 

and  thus  check  exudation.     It  may  be  possible  to  find  a 

surface  coagulant   which  will  effectively  stop  exudation. 

Blasting  gelatine  exuding  badly  has  been  placed  in  fresh 

v4   p  rs^and  in  a  few  days'  time  exudation  has  beer .M >  bad 

as  ever    but  if  the  cartridges  were  dusted  with  light  mag- 

nestum  oxide  before  they  were  placed  in  fresh  wrappers 

in  some  instances  there  has  been  practically  no  furthu 

exudation    for    several    weeks.       n    the    meantime    th. 

explosives  could  be  put  to  then'  legitimate  use. 

The  Iheory  of  the  constitution  of  blasting  gelatine  ba 
already     rendered    great    assistance    in    elucidating    t 
perplexing  behaviour  of  gelatine  explosives. 
'    The  extent  of  exudation  that  occurs  at  any  given .  ti 
with  different  cartridges,  possibly  of  the  same  lot  of  btarf ■ 
gelatine,  mav  vary  considerably.     To  have  read means 
reference  various  scales  have  been  proposed    but  the  cm 
adopted  in  South  Australia  consists  of  five  degrees  ba»i 
Actual  cartridges.     According  to  the  theory  weassutt 
that     excessive     exudation     represents     an     unbaanc 
explosive,  and  that  probably  gelatimzation  ha*  nqtb* 
complete.     Acting  on  this  assumption,  one  favours  leng|l 
storage  under  observation  of  such  an  explosive    and 
frequently  happens  that  when  it  is  subsequently  re-«*app 
so   as   to'  remove   the  exuded   nitroglycerin,     no ,  fur th 
exudation    takes    place.     It    sometimes    happens     <* 
re- wrapping    is    unnecessary,    the    exuded    wtroglycu 
having  been  reabsorbed,  possibly  by  capillary  aUron 
the  stronger  gel  produced  by  the  secondary  gel. amrzat 
|    On   the   other   hand,   if   such   material  is  placed  in 
I    wrappers   at  first   there   is  every   probability   of  far 1 
exuuation  taking  place  before  the  secondary  gelatinize 
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km  masts  an\  prop—,  end  tin-  wJHimi  "f  the  explosive 
may  be  soon  u  bad  us  ii  was  at  first.     In  these  airoumateai  a 
■  mapping  ia  not  reeommendad  unless  the  material  is 
in  be  oonaumed  at  once, 

In  his  report  on  the  '  Composition  ol  the  Oases  oauasd 
liv  blasting  ■"  mines  (aee  this  J„  r.H  I.  447.  1281  i,  K.  A. 
Mann  has  <lra»n  attention  to  the  leal  that  unaltered 
fragments  of  nitro  cotton  can  In-  seen  in  blasting  gelatine. 
He  further  mvi  that  the  general  experience  in  Western 
Australia  is  that  an  explosive  whuh.  on  landing  from 
Europe,  is  soft  and  plastic,  a  ill  after  a  lengthy  storage  ia  a 
magazine  become  stiff  and  more  rigid  to  the  touch,  while  the 
eommon  experience  is  that  such  explosives  explode  miK 
under  excessive  stimulus,  and  are  very  apt  to  leave  unex 
ploded  portions  in  the  bottom  of  the  bore  holes  in  mines, 
this  is  alsn  the  experience  in  South  Australia.  I  suggested 
to  Mr.  Mann  thai  the  theory  outlined  above  would  explain 
the*'  phenomena,  and  his  study  of  the  question  led  him  to 
habere  that  it  was  a  "  rational  and  convincing  explanation 
some  of  the  problems  involved." 
S.  Seddy  in  "  Anns  and  Explosives  "  (  February,  1912). 
referring  t"  the  decrease  of  sensitiveness  of  gelatines  an 
prolonged  storage,  gives  the  results  of  lead  block  tests, 
which  showed  that  blasting  gelatine  with  a  No.  <i  detonator 
which  gave  a  volume  of  570  to  000  c.o.  when  tirst  tested,  at 
the  i  nil  .if  twelve  months'  storage  gave  only  from  4  20  to  430 
On  repeating  the  cx|x>rinients  with  No.  7  detonators 
all  gave  normal  results.  He  sees  in  the  theory  I  have 
suggested  an  explanation  of  these  results.  It  seems  to  me 
that  Boddy's  results  might  be  explained  as  follows. 
Assuming  that  during  manufacture  the  usual  plan  was 
followed,  by  which  a  preliminary  mixing  of  the  nitro- 
u  and   nitroglycerin   would    be  made,  an    imperfect 

Id  be  produced.      <  In  standing  overnight  the  exi 

of    nitroglycerin  would  slowly  act  on  the  already  burned 
a  e  enclosed  nitro-cotton,  and  at  the  final  mixing 
action  would  take  place,  but   in  would  not  be  so 
complete  as  it  would  have  been,  bad  the  nitroglycerin  been 
thoroughly  incorporated  with  the  nitro-cotton  in  the  tirst 
install...     The  reaction  would  continue  slowly  when  the 
explosive  was  put  in  store  for  twelve  months."   If  enough 
nitro  cotton  had   been  used  to  prevent   exudation  at  the 
bane  the  explosive  was  sent  out  from  the  factory,  it  would  in 
reality  have  too  much  nitro-cotton  and  consequently  all 
the  free  nitroglycerin  would  be  turned  to  the  gel  form. 
■r  at  any  rate  the  remaining  particles  of  free  nitroglycerin 
in  the  "  meshes  "  of  tin  gel  would  be  too  small  in  number 
■r  too  far  apart  to  transmit  the  explosive  wave  set  up  by 
»he  No.  6  detonator  at  sufficient  velocity  to  get  complete 
detonation.     A  No.  7  detonator,  on  the  other  hand,  might 
give   sufficient    stimulus   to   reach    from   one    particle   of 
nitroglycerin    to   another   and   so   normal    results    would 
lined. 
In  this  connection  it  is  interesting  to  revert  to  Comey's 
riments  on  rate  of  detonation.     In  determining  the 
rate  with  nitroglycerin,  when  I  inch  bore  glass  tubes  were 
used   for   holding   the   nitroglycerin,    the  "explosive   wave 
was  not  transmitted.     The  column  could  onlv  be  detonated 
for  a  few   inches   from   the  detonator.     The   velocity  of 
donation  when  |  inch  glass  tubes  were  used  was  onlv  654 
metres  per  second,  while  with  1  inch  light  sheet  iron  tubes    • 
kinds   of  explosive  wave  were  obtained,  one  with  a 
■iy  of  only  14."il  metres,  while  the  other  was  about  7690 
bich  is  comparable  with  the  rate  given  by  nitro- 
rin  in  No.  1  dynamite.     With  wrought  iron  tubes  of 
|   inch  diameter   a  24  grain  cap  gave  a  velocity  of  8527 
s  while  a  1 2  grain  cap  gave  onlv  2019  metres.     Where 
lubes   were  used   the  rate   was  lower  probablv  on 
int   of  the   smaller  confinement   of  the   nitroglycerin 
Applying  tin   theory,  we  sec  that  if  the  particles 
nitroglycerin    are   in   continuous    "threads"    or 
sufficiently  large  in  diameter  or  area  and  thicknt  - 
sivewave  should  be  transmitted  in  blasting  gela- 
•  a  rate  which  would  be  directly  comparable  with  that 
■i  nitroglycerin.    If.  how  ever,  the  surfaces  axe  thinner  or  the 
threads  finer,  the  rate  would  be  less,  and  may  be  interfered 
»itn  and  brought  as  it  were  to  a  lower  octave  of  vibration 
be  buffer  action  of  the  gel.     Two  or  more  separate 
rates  of  detonation  may  be  obtained. 

W  hen  testing  explosives  imported  into  Western  Australia 
-ilann  found  that  some  blasting  gelatines  save  rates  of  from 


•  '"  •--'■'•  1063  in.  in  s  pai  - .  and,  whereas 

others  gave  from  2400  to  2563,  averaging  2457.     The  la*t 
figures  suggest  that  ■■■■<     little  free  nitroglycerin  ran 
in   tins.-   blasting    gi  .,    thai    ruoh    p 

remained  were  not  in  contact,  bul  were  effectivi  I 
by  the  intervening  gel. 

The  late  \\\  K.  Quinan  was  of  opinion  thai  ■  maximum 
rate  of  detonation  implied  a  parfi   I  detonation,  wh 
an  abnormally  low   rate  denoted  insensiti venose  and 
bably  incomplete  metamorphosis.     In    imeri  i  generally 
according  to  Soddy,  a  sharp  detonation  ,s  preferred,  which 
means  a  high  rate  of  detonation,     if  one  desires  a  lowei 
rate  one  uses  some  other  explosive  than  blasting  gelatine. 
It    is.  therefore,  now    suggested   that   the  blasting  g. 
which  has  the  most   free  nitroglycerin,  has  the  gn 
rate  of  detonation,  and  that  it  is  not  the  extra  gelatinii 
which  takes  place  on  storage  that  makes  a  blasting  g. 
inert,   but    the   lack   of  free   nitroglycerin.     Ooneeqo 
that  blasting  gelatine  is  the  best  which — 

(1)  Has  the  most  ^nitroglycerin,  providedthat  thefroc 
nitroglycerin  is  so  held  b}  the  gel  (by  adsorption  i  other- 
wis,  i  that  the  finished  explosive  is  free  from  all  liability 
to  liquefaction  or  exudation  ;    and 

(2)  Has  all   its  nitro-cotton  completely  gelatinized.   -  i 
that  there  will  not  be  any  reduction  of  the  amount  o! 
nitro  glycerin  on  storage  by  secondary  gelatini/at|..n. 

The  question  now  arises  as  to  what  use  the  manufacturer 
can  make  of  the  hypothesis.      Jn  niv  opinion  it  should  at 
least  serve  as  the  basis  of  carefully  conducted  experiments. 
In   1909   and    1910  I  suggested  to  the  representatives  of 
several  manufacturers  that  experiments  should  be  can-id 
out    by  thoroughly  mixing   in  the  cold,   nitro- cotton   with 
quantities  of  nitroglycerin  much  short  of  the  total  required 
to  form  ordinary   blasting  gelatine,  and  then  after  gela- 
tinization,  the  further  quantities  of  nitroglycerin  to  make 
up  the  total  should  be  mixed  with  the  existing  jelly.      I 
also  suggested  that    the   Ihoroughntss  of  the  preliminary 
mixing   should    he   varied.     My   own    experiments    with 
wheat  flour  and  water  indicated  that  it  is  one  thing  to  add 
wain-  to  flour,  and  a  different  thing  to  add  water  to  a 
dough.     Hence   in  determining   the   water  absorption  of 
flour   it    is   necessary    by    preliminary   trials   to   ascertain 
approximately  the  amount  of  water  required  to  make  a 
standard  dough,  and  then  to  make  the  actual  determination 
by  adding  the  whole  of  the  water  to  the  flour  in  one  opera- 
tion.    This  is  not  the  usual  method,  which  is  to  add  some 
water  and  make  a  dough  ;    if  this  dough  is  not  the  right 
consistency  more  water  is  added  little  by  little  until  it  is 
right.     This  gives  a  fallacious  result  because  the  small  lots 
of  water  being  added  in  this  way  are  added  to  a  dough, 
and  remain  as  free  water  in  the  interstices  of  the  dough 
for  a  considerable  time.     Where  the  water  is  added  all 
at  once  every  particle  of  flour  gets  its  quotum  of  water 
before  the  gel  is  formed.     From  analogy  with  the  action 
of  flour  and  water,  assuming  the  presence  of   free  (up- 
turned) nitroglycerin  in  blasting  gelatine,  the  remedy  for 
exudation  is  therefore  not  to  add  more  nitro-eotton,  but  to 
get   a  larger  amount   of  g.latinization  during  the  initial 
mixing  of  the  nitro-cotton  and  nitroglycerin/    To  obtain 
this  result  more  thoroughness  js   necessary  in   the  pre- 
liminary   mixing,    and    also    immediate    and    thorough 
working  in  a   machine   is   required.     I   suggest   that   the 
remedy  for  insensitiveness  is  to  reduce  the  quantity  of 
nitro  cotton  and  makeup  for  this  by  more  complete  mixing, 
especially  in   the   preliminary  stage.     One  of  the  manu- 
facturers  took   the   matter   up   with   enthusiasm.     There 
had  been  trouble  on  account  of  exudation.    My  suggestions 
respecting  thoroughness  of  the  initial  mixing  were  a 
upon  and  the  result  was  a  surprising  -  was  not 

known  here  that  any  change  in  the  method  of  manufacture 
had  been  made,  but  the  improved  quality  of  the  blasting 
gelatine  excited  questions  and  the  reply  was  that  "  i? 
of  the  success  of  the  last  shipment  is  due  to  modified 
methods  of  mixing  during  manufacture,  the  benefits  of 
which  were  first  brought  to  our  notice  by  you." 

Another  manufacturing  company  discussed  the  question 
with  me  in  1910,  and  subsequently  made  a  trial  of  the  new 
direct  method  of  obtaining  gelatinization.  This  year 
the  eomisiny  reports  that  "  at  one  time  it  was  not  thought 
possible  to  manufacture  a  satisfactory  gelatine  without 
overnight  standing  and  final  hot  gelatinization,  but  we  have 
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been  able  for  some  little  time  to  obtain  exceedingly  good 
r  >ults  by  direct  gelatinization  after  mixing  nitroglycerin 
with  the  nitro-cotton.'' 

It   is  still  too  early   to  say  that   this  modification  in 
manufacture   will   cure   the   exudation   trouble,    but    the 
te  so  far  obtained  are  very  encouraging. 

Discrssiox. 

Mr.  G.  W.  Mac  don  u.d  said  that  most  manufacturers 
had  probably  tried  experiments  on  the  lines  suggested 
by  Mr.  Hargreave>.  but  in  the  speaker's  opinion  it  was 
very  difficult  to  arrive  at  any  definite  conclusion  as  to  the 
influence  of  the  temperature  of  gelatinisation  and  the 
time  of  incorporation  on  the  liability  of  exudation. 
Pressure  on  the  cartridges,  increase  of  temperature,  rapid 
alterations  of  temperature,  humidity  and  previous  freezing 
of  the  cartridge  were  all  factors  likely  to  produce  exudation. 
A*  to  the  theory  of  free  nitroglycerin,  his  own  experience 
was  that  cartridges  which  were  freely  exuding  had  not  a 
higher  velocity  of  detonation  than  cartridges  from  the 
same  batch  which  were  not  exuding,  so  he  could  not  agree 
with  the  author's  view  that  the  increase  iu  the  collodion 
cotton  content  was  associated  with  a  fall  in  the  heat  test. 

Or.  E.  Weiskopf  held  that  the  sensitiveness  of  blasting 
cclatin  was  largely  controlled  by  the  physical  state  of  the 
explosive.  A  blasting  gelatin  which  contained  a  small 
amount  of  nitro-cotton  was  less  clastic  than  blasting 
gelatin  which  contained  a  large  amount  of  collodion  cotton, 
and  the  propagation  of  the  explosive  wave  in  a  material  like 
Masting  gelatin  was  very  greatly  counteracted  by  the 
elasticity  of  the  substance  itself.  He  had  proved  that 
point  bv  adding  to  blasting  gelatin  which  contained  say  7 
pier  cent,  of  collodion  cotton  (perhaps  the  lowest  practical 
limit  to  which  it  could  be  made),  a  comparatively  small 
amount  of  camphor,  which  had  no  other  effect  than  making 
the  substance  more  elastic,  more  horny,  and  less  suitable 
to  transmit  the  initial  explosion,  the  result  was  that  the 
blasting  cartridge  made  of  such  a  mixture  was  rendered  so 
inert  that  it  would  only  partly  explode  when  it  was  de- 
tonated. He  thought  the  question  of  the  "  liquid  nitro- 
alvcerin "  could  be  left  out  of  account,  because  it  was 
well  recognised  that  nitroglycerin  itself  was  insensitive 
to  transmit  explosion,  so  he  thought  it  was  quite  contrary 
to  accepted  ideas  that  it  was  necessary  to  have  "  liquid 
nitroglycerin  "  present  in  blasting  gelatin  in  order  to  have 
a  sensitive  explosive.  He  thought  one  point  had  been 
overlooked  in  the  question  of  the  correct  proportion  of 
collodion  cotton  in  blasting  gelatin,  that  was  in  connection 
with  the  fact  that  nitroglycerin  in  exploding  yielded  a 
certain  amount  of  free  oxygen,  whilst  collodion  cotton  in 
exploding  left  a  certain  amount  of  carbon  monoxide.     The 


endeavour  of  every  explosive  manufacturer  should  be  to 
produce  an  explosive  which  on  detonation  yielded  no 
carbon  monoxide  or  other  noxious  gases.  Blasting  gelatin, 
which  was  almost  perfect  from  a  physical  point  of  view, 
consisting  of  about  8  per  cent,  of  collodion  cotton  and  93 
per  cent,  of  nitroglycerin — yielded  explosion  gases  which 
contained  no  free  carbon  monoxide,  but  a  small  excess  of 
free  oxygen. 

The  Chairman  aareed  with  the  last  speaker  in  regard 
to  the  relation  between  the  amount  of  the  nitro-cotton 
and  nitroglvcerin. 


Obituary. 


ROBERT  KENNEDY   DUNCAN. 

Robert  Kennedy  Duncan  was  born  in  Canada  in 
1868,  and  educated  in  the  University  of  Toronto. 
He  was  appointed  in  1905  to  the  chair  of  Chemistry 
in  the  Washington  and  Jefferson  College,  and  in  1906 
he  became  professor  of  industrial  chemistry  in  the 
University  of  Kansas,  where  he  initiated  a  promising, 
scheme  of  industrial  fellowships  and  bursaries.  Both 
at  Kansas  and  Pittsburgh  the  success  of  the  scheme  has 
been  remarkable.  Professor  Duncan  gave  a  full 
account  of  it  in  1909  in  the  course  of  a  "  Discussion 
on  Industrial  Fellowships  "  before  the  London  Section 
of  this  Society  (sec  this  Journal,  1909,  685 — 690). 
In  1910  he  was  appointed  professor  of  industrial 
chemistry  in  the  University  of  Pittsburgh  and  subse- 
quently to  the  directorship  of  the  Mellon  Institute  of 
Industrial   Research. 

Professor  Duncan  edited  the  "  New  Science  Series. '' 
and  was  the  author  of  "'  The  Chemistry  of  Commerce," 
"  The  New  Knowledge, "  and  other  works.  He  con- 
cludes his  chapter  in  "  The  Chemistry  of  Commerce  " 
on  Industrial  Fellowships  with  the  following  words  : — 
"  Everywhere,  wherever  man  deals  with  material, 
there  are  unsolved,  important  manufacturing  problems, 
best  solved  by  combining  the  practical  knowledge 
and  large  facilities  of  the  factory  with  the  new  and 
special  knowledge  of  the  Universities,  and  with  the 
aid  of  young  men  who  will  find  therein  the  oppor- 
tunity for  success.  An  Industrial  Fellowship  affords 
to  a  young  man  every  incentive  to  lay  his  hands  on 
Science  and  make  it  serve  the  practical  needs  of  the 
human  race." 

Professor  Duncan  died  at  Pittsburgh.  Pa..  Feb.  18, 
1914. 
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Aluminium  apparatus  ;  Destruction  of by  the  galrano- 

catalytic  action  of  copper.  P.  Pikos.  7.  angew.  Chem., 
1914.  27,  152. 
Maxv  liquids,  especially  conductors  of  the  second  class, 
such  as  glycerin,  formaldehyde,  methyl,  ethyl  and  allyl 
alcohols,  acetone,  acetic  acid,  tannin  solutions,  etc., 
whilst  having  no  action  on  pure  aluminium,  even  at  high 
temperatures,  rapidly  attack  that  metal  if  small  quantities 
of  copper  salts  be  present :  copper,  or  a  mixture  of  copper 
and   copper   oxide    is    deposited,    and    exerts    catalytic 


action,  resulting  in  the  evolution  of  hydrogen  and  fonnatior 
of  aluminium  hydroxide. — A.  S. 


Patents. 

Measuring  'yipour*.  gates  ana"  liquid*  :  A ppnratv*  for 

H.  M.  Liese,  Hamburg.  Eng.  Pat.  2597.  Jan.  '31,  1913 
Is  the  apparatus  described  in  Eng.  Pat.  27,467  of  191 
(this  J.,  1912,  761)  a  slide-valve  is  provided  which  pu' 
the  conduit  successively  in  connection  with  a  series  < 
measuring  openings,  and  the  expansion  chamber  is  load? 
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bal  by  adjustment  of  the  loading  the  apparatus  will 
•till  measure  in  whiohever  direction  the  Quid  passes 
through  it,     W  II.  C. 


Filtering  m-  dehijdrating  mar  him        l      Robinson,   Mount 

Vernon,  M.\  .     Kng.   Pal    2800,  Feb.  3,  1913. 
I*  rotatabh  drum  filters  in  which  are  shaped  filter  elements 
arc  attached  to  the  surface  ol  the  drum,  two  revoluble 

hollon  rings,  having  suitable  valves provided  to  put 

the  filter  elements  alternately  in  connection  with  tho 
uatiis  producing  suction  and  pressure.  The  pulp 
or  liquid  is  fed  on  to  the  surface  of  the  drum  at  tho  hignesl 
|Miint,  tho  filter  elements  in  that  position  being  under 
suction.  .\s  the  drum  rotates  the  cake  formed  is  washed 
by  immersion  in  water,  and  is  then  stripped  from  the 
<lr urn  I'v  a  roller  scraper,  the  vacuum  being  at  tho  same 
timo  shut  off  and  pressure  appliod.  Tho  surfaco  of  tho 
filter  is  thru  washed  with  water  before  it  returns  to  the 
highest  position  to  receive  a  fresh  charge. — W.  H.  C. 

Treasure-filler.     E.   .1.   Sweetland,   Montclair,   N.J.     U.S. 
Pat.   1,083,30-),  Jan.  0,   1914. 

\   stumbeb  of  fiat  circular  filter  elements,  covered  with 

filter-cloth,  are  arranged  within  a  horizontal  cylindrical 

ising,  the  interiors  of  tho  elements  being  connected  with 

Minion  discharge  pipe  at  the  upper  side  of  the  cylinder. 

["he   casing   is   formed   of    two    longitudinal    halves   with 

res,  bolt  holes,  slots,  and  swing  bolts  by  which  they 

!  istened  together.     The  pulp  is  forced  into  the  closed 

ing  under  pressure  and  the  filtrate  passes  through  the 

r-cloth  into  the  interior  of  the  elements  and  escapes 

lUgh    the   discharge    pipe.     The   opening   and   closing 

of  tho  casing  is  effected  by  a  lever  worked  by  a  hydraulic 

nder  and  ram  and  tho  belts  are  swung  into  and  out 

i   position  and  tightened   up  by  a  series  of  levers  and 

mm  operated   by   a   second  hydraulic  cylinder.     When 

9S  is  full  the  cakes  arc  washed  with  water  introduced 

through  the  inlet  pipe  and  then  the  cylindrical  casing  is 

opened  and  Ihc  cakes  arc  forced  off  tho  filter  elements  by 

air  or  water   under    pressure   delivered   into   the   interior 

of  the  elements.-    \V.  11.  C. 


Railing    uater    and    other    liquids;     Apparatus  for . 

P.  H.  .1.  Paindavoinc,  Tans.      Kng.  Pat.  3205,  Feb.  8, 
1913. 

1'iiE  apparatus  consists  of  two  hollow  reciprocating  pistons 
working  side  by  side  immersed  in  water  in  a  easing.  By 
ol  ports  in  the  hollow  pistons,  closed  by  discs 
which  slide  along  tho  piston  rods,  the  two  pistons  are 
balanced.— W.  H.  C. 


Uniting  or  forcing  liquids  ;    Methods  of and  apparatus 

therefor.     B.  C.  Joy,  London.     Km:.  Pat.  3653,  Feb.  12, 
1013. 

I  he  dose  nt  of  a  column  of  liquid  in  a  long  pipe  under  the 

of  gravity,  tirst  causes  steam  or  other  condensable 

vapour  to  enter  a  chamber  and  then  operates  a  spray  in 

tile  chamber    which    causes   the   steam   or   vapour  to   be 

eondensed,   whereby  a  vacuum  is  produced  and  the  flow  of 

mid  reversed.    The  stoppage  of  the  motion  of  the  column 

t  liquid  when  it  reaches  the  end  of  the  pipe  raises  the 

sufficiently  to   drive  some  ot   the  liquid  past   a 

I  livery  valve.— \V.  11.  t'. 


r  paroling  solid  matter  from  smoke;    Apparatus  for . 

■  I.  I).  Jackson,  Kensington,  Victoria,  Australia.  Eng. 
Pat.  4030,  Feb.  24.  1913.  Under  Int.  Conv..  July  24, 
1918. 

he  smoke  issues  from  the  flue  into  a  vertical  chamber 
here  it  is  washed  by  a  series  of  water  sprays  ;  an  adjust- 
I'le  baffle-plate  is  disposed  above  the  end  of  the  flue, 
be  washing  liquid  Hows  into  a  tank  at  a  lower  level 
rovided  with  baffle-plates  to  separate  the  solid  particles, 
hich  are  drawn  off. — W.  11.  C. 


Firing  furnaces  and  kilns  u^th  pulvei  tedfuel     E,  Brunner, 
Manchester.     Eng,  Pat.  7267,  March  27,  1913. 

'I'iik.   pulverised   fuel   is   fed   into   the    furnace   without 
admixture  with  ah   bj    evoral  screw  oonveyora  of  small 

d  la  ii  let  ,i  and  is  piojeet,  d  into  a   powerful  I  I it  of  highly 

heated   air   which    is   delivorod    vertically    upwards  it 

poi  is    in    the    lloor   of    the    funis  '1"' 

pulverised  fuel  in  suspension  until  it  i  >'>    B  '. 

Liquid*    a  •  w   for    effecting    inlitnati 

contact  of .     Kirkham,  Hulett  and  <  handler,  Ltd., 

and  S.   Hersey,  London,  and   E.  VY.   Blake,  Thornton 
Heat!,.     Eng.  Pat   7958,  April  4,  1013. 
I  %    the   gas   washing   apparato.     di   i  i  ifa  d   in   Eng.    I 
ls,12ii  oi  1908  (this  J.,  1909,  B73)  the  onrved  pi 
p    perforated  or  slotted  on  their  outer  Bides  and  pro\ 
with  wings  or  villus  so  that   a  continuous  body  of  spray 
is    provided    for   the   gas   to    pass    through    between    the 
surface  of  the  liquid  and  the  level  of  the  upper  edge  of  tho 

trays.— W.  H.  C. 

Condensers  for  distilling  apparatus  and  the  like,  P>. 
Ockel,  Bonn,  Germany.  Kng.  Pat.  81  It),  April  7,  1913. 
Two  sets  of  coils,  one  of  larger  diameter  than  the  other, 
are  arranged  in  the  same  cooling  tank.  Condensation 
takes  place  first,  in  the  larger  coils  and  is  completed  in  the 
smaller  coils.  (Reference  is  directed  to  Eng.  Pats.  193!) 
of  1886  and  18,667  of  1905  ;  this  J.,  1886,  384  ;   1906,  188). 

— W.  11.  C. 

Distilling  apparatus.  «'.  E.  Molesworth,  Portland,  Oreg., 
Assignor  to  The  Refrigerator  Corporation,  New  York. 
U.S.  Pat.  1,086,684,  Feb.  10,  1914. 
A  cylindrical  insulated  distillate  container  is  located 
in  the  upper  part  of  the  still  and  is  provided  with  a 
condensing  coil.  The  vapours  from  tho  still  pass  first 
through  a  mass  of  inorganic  fibrous  material  the  tempera- 
ture of  which  is  controlled  by  a  cooling  coil  and  which  is 
contained  in  a  chamber  mounted  above  tho  distillate- 
container. — W.  H.  0. 


Distilling    apparatus.     P.     Publicker,    Philadelphia,    Pa. 

U.S.  Pat.  1,087,907,  Feb.  17,  1914. 
The  apparatus  comprises  a  kettle  in  which  the  liquid 
is  distilled,  a  condenser  at  a  higher  level,  connected  at  tho 
upper  end  by  a  pipe  with  the  still  and  at  the  lower  end  by  a 
pipe  with  a  tank  situated  at  a  lower  level  than  the  still, 
a  second  condenser  connected  with  the  tank  by  a  pip" 
which  enters  the  condenser  at  its  lower  end  in  the  form 
of  a  goose-neck,  a  second  tank  connected  by  a  pipe  with 
the  lower  end  of  the  second  condenser,  a  third  tank 
connected  by  a  pipe  with  the  upper  end  of  this  condenser, 
a  suction  pump  connected  with  the  last-mentioned  pipe, 
a  water  column  and  a  discharge  pipe  from  the  pump 
projecting  below  the  surface  of  the  water-column. — J.  F.  B. 

Distilling  crude  oil  and  other  substanct  s  ;    Apparatus  for 

continuously .     C.     B.     Forward,     I'rbana,     Ohio. 

U.S.  Pat.  1,088,093,  March  3,  1914. 
The  distillation  products  are  fractionated  in  a  system 
of  vertical  condensers  of  different  lengths,  each  formed  of  a 
top  and  a  bottom  section  provided  with  inlet  and  outlet 
connections  and  of  one  or  more  interchangeable  inter- 
mediate  sections. — W.  H.  0. 

Column  apparatus  for  distillation  absorption,  or  the  like 
K.  Kiil'ierschky.  Ger.  Pat.  269,995,  May  16,  1913. 
Addition  to  Cier.  Pat.  194,567. 
Tee  apparatus  described  in  the  chief  patent  was  designed 
for  vapours  which  became  specifically  heavier  after 
treatment  with  the  washing  liquid,  but  it  can  also  bo 
used  for  gases  or  vapours  which  become  specifically 
lighter.— A.  S. 
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Drying  machines  uith  rotary  heating  devices.  R.  Simon 
and  Sons.  Ltd.,  R.,  W.  G.  and  F.  R,  Simon,  Basford. 
Notts.     Eng.  Pat.  12.237.  May  26,  1913. 

Two  sets  of  rotary  tubular  heating  systems  are  so  arranged. 
end  on,  in  the  trough  of  the  drying  machine  that  they  may 
be  driven  independently. — W.  H.  C. 

Dryer.  H.  Wilson.  Assignor  to  Pacific  Kelp  Co..  San 
Francisco,  Cal.     U.S.  Pat.   1,087,478.  Feb.   17.   1914. 

STAHOWiSY  hoppers  are  arranged  one  above  the  other 
inside  a  cylindrical  casing,  which  carries  an  exhaust 
pipe  at  its  upper  end.  A  hollow,  vertical  shaft  extends 
centrally  through  the  casing  and  carries  a  series  of  flat 
discs,  one  above  the  other,  one  disc  being  provided  near 
the  top  of  each  hopper.  An  inner  shaft  is  mounted  inside 
the  hollow  shaft,  and  carries  at  its  upper  end  a  ventilating 
fan,  which  creates  an  upward  current  of  air  through  the 
casing,  when  operated  by  gearing  situated  at  the  lower 
end  of  the  inner  shaft. — 0   R. 

Drying  machine;    Centrifugal .     A.  Cassirer.  Munich. 

Germany,  U.S.  Pat.  1,087.528,  Feb.  17,  1914. 
A  perforated  receptacle  is  rotated  within  a  casing  and 
is  provided  at  its  upper  open  end  with  an  annular  flange 
projecting  inwards.  A  current  of  air  enters  the  easing 
through  a  number  of  air  inlets  in  the  top,  is  deflected  into 
the  perforated  receptacle  by  cups  mounted  on  the  annular 
flange,  and  leaves  through  a  central  outlet  at  the  bottom. 

-e-A.s. 

Drying  apparatus.  C.  A.  Wenborne.  Chicago.  111.,  Assignor 
to  The  Wenborne-Karpen  Drver  Co.  U.S.  Pat. 
1,087,563,  Feb.   17,   1914. 

A  drytn'G  chamber  is  provided  with  an  air  conduit  down 
one  side  and  along  the  floor.  Immediately  above  the 
lower  air  duct  there  are  disposed  in  the  order  given,  a 
screen,  a  heating  device,  and  a  support  for  the  material 
to  be  dried,  all  extending  across  the  chamber.  The 
screen  and  the  heating  device  have  distributed  throughout 
their  area  a  number  of  air  passages,  those  in  the  screen 
following  a  tortuous  course.  Air  rises  from  the  lower 
duct  through  the  screen  and  heating  device  and  over  the 
material  to  be  dried  and  passes  from  the  drying  chamber 
through  an  opening  near  the  top  into  the  air  duct  at  the 
side,  where  it  passes  through  a  condenser  to  remove 
moisture,  descends  to  the  lower  air  duct  and  again  rises 
through  the  drying  chamber.— A.  S. 

Mixer,  retort  and  digester.  0.  T.  Zinkeisen,  New  York,  and 
R.  N.  Riddle,  Rahwav,  N.J.  U.S.  Pat.  1,086.432, 
Feb.  10,  1914. 

A  drum  is  rotatably  mounted  on  hollow  axial  trunnions 
through  which  the  material  is  fed  into  and  discharged  from 
the  apparatus.  The  axial  pipes  terminate  imrnediatclv 
after  their  entry  into  the  chamber,  and  a  diverging  spreader 
is  supported  from  the  end  wall  of  the  drum  in  front  of 
but  distinct  from  the  inlet  pipe.  In  front  of  the  outlet 
pipe  a  screen  is  similarly  supported,  which  allows  the 
escape  of  fluids  but  not  solids  from  the  drum,  the  interior 
of  which  is  left  clear. — W.  H.  C. 

Separating    liquids   and   solids   and    washing    or    otherwise 

treating    the    separated  solids;    Process  of .     J.   J. 

Berrigan.  Orange,  N.J.,  Assignor  to  F.  J.  Arend. 
New  York,  and  J.  Bernstrom,  Stockholm,  Sweden. 
U.S.  Pat,   1,087,094,  Feb.   10,   1914. 

The  solids  are  separated  from  the  liquid  by  a  centrifugal 
machine  and  are  then  passed  successively  through  one  or 
more  centrifugal  machines  which  contain  the  washing 
liquid  or  liquids. — W.  H.  C. 

Gas  furnaces;    Regenerative •.     F.    K.    Siemens.     Fr. 

Pat.  461,938,  Aug.  27,  1913. 

Improvements  in  the  gas  furnace  described  in  the  second 
addition  to  Fr.  Pat.  409,650  (see  Eng.  Pat.  10  S>4  of 
1912  ;  this  J.,  1912,  972  ;  also  Eng.  Pat.  23.534  of  1909  ; 
tins   J.,    1910,  701).    the    conduit    for    conducting    gas 


to  the  furnace  passing  centrally  through  an  air 
chamber  the  lower  part  of  which  is  divided  by  a 
vertical  partition  into  two  chambers  communicating 
respectively  with  two  regenerative  chambers.  Small 
holes  on  opposite  sides  of  the  gas  conduit  allow  a  small 
amount  of  air  from  one  regenerative  chamber  to  pass 
into  the  gas  conduit,  thus  forcing  a  corresponding  amount 
of  gas  out  of  the  opposite  hole  into  the  passage  leading  into 
the  other  regenerative  chamber,  where  it  burns  in  contact 
with  air  passing  round  the  top  of  the  ah'  chamber.  The 
regenerative  chambers  are  thus  heated  by  gas  which  has 
not  passed  through  the  furnace.  No  additional  valves 
are  needed  for  reversal  of  the  direction  of  flow  of  the  g  i- 
through  the  regenerative  chambers.  The  main  body  of 
air  passes  from  the  air  chamber  into  the.  furnace  through 
a  passage  arranged  above  the  gas  conduit. — H.  H. 

Furnaces  for  melting  (/lax*,  metals,  and  minerals;    Proc 

for  heating bu  liquid  fuel.     R.  G.  and  K.  H.  Sieg- 

wart.  Fr.  Pat.  '462.684.'  Sept.  9.  1913.  Under  Int. 
Conv.,  Feb.  17,  1913. 
LiyriD  fuel  for  heating  smelting  furnaces,  etc..  is  caused 
to  drop  from  suppty  pipes  into  one  or  other  of  two  open 
trays  of  refractory  material  situated  centrally  in  air  supply 
passages  admitting  air  from  recuperative  chambers  at 
opposite  sides  of  the  furnace.  These  passages  are  arranged 
above  sills  at  opposite  sides  of  the  furnace  and  act  alter- 
nately for  the  admission  of  air  and  vaporised  fuel  and  for 
the  outlet  of  burnt  gases  passing  to  the  recuperative 
chambers.  The  liquid  fuel  becomes  heated  in  passing 
through  the  supply  pipe,  which  contains  a  small  tank  in 
proximity  to  the  roof  of  the  furnace,  and  is  vaporised 
in  the  trays  by  hea^  radiated  from  the  walls  and 
interior  of  the  furnace.— H.  H. 


Colloidal  substances  ;    Dehydration  of .     Riehter  und 

Richter.     Ger.  Pat.  270,061,  Nov.  29.  1912. 

Colloidal  materials  such  as  brewers'  grains,  vinas-se  . 
yeast,  etc.,  are  intimately  mixed  with  lime  and  simul- 
taneously treated  with  atomised  air.  oxygen,  or  ozone, 
before  the  water  is  removed  by  pressing. — A.  S. 

Reactions  in  gases  by  means  of  contact  substances    Apparatus 

for    effecting .     A.    Wilhelmi.     Ger.    Pat.    270,062, 

Nov.   17,   1912. 

The  contact  chamber  is  heated  externally  and  is  so 
mounted  that  it  can  be  easily  removed  for  filling,  emptying, 
repairing,  etc.  It  is  annular  in  form  and  is  disposed  above 
the  annular  furnace  chamber  and  enclosed  by  a  removalil  < 
cover  formed  in  two  parts.  The  furnace  gases  rise  through 
the  annular  space  between  the  cover  and  the  contact 
chamber  and  then  descend  through  the  central  conduit 
on  their  way  to  the  stack.  The  contact  chamber  is  made 
with  welded  joints  and  the  cover  has  upturned  edges 
which  are  welded  to  the  inner  wall  of  the  chamber. — A.  S. 

Crystals;    Apparatus  for  obtaining  large  veil-formed 

from    hot-saturated    solutions.     V.    Schiitze.     Ger.    Pat. 
270,396,  Aug.  27,  1912. 

The  solution  flows  through  a  jacketed   vessel,   a  liquid 
acting  as  a  heat -insulator  being  passed  through  the  jacket. 
Vertical  partitions  are  disposed  in  the  jacket  at  distance 
appropriate  to  the  solubility  of  the  salt  being  erystalli 
so  that  the  velocity  of  the  heat-insulating  liquid  deer' 
with  the  solubility  of  the  salt  as  the  solution  cools. — A  8. 

Evaporation  of  Hauid  and  apparatus  therefor.  Soc.  d'Ex- 
ploitation  de  Precedes  Evaporatoires,  Svsteme  Prache 
et  Bouillon,  Paris.  Eng.  Pat.  4515,  Feb.  21,  1913. 
Under  Int  Conv.,  Feb.  21,  1912. 

See  Fr.  Pat,  453,995  of  1913  ;  this  J.,  1913,  858.— T.  F.  B. 

Filtering  material  and  process  for  producing  same.  ¥• 
Pott.  Friedenau,  Germany.  Eng.  Pat.  18,119,  Aug.  8. 
1913. 

See  Fr.  Pat.  461,386  of  1913  :  this  J..  1914.  187.— T.  F.  V. 
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filtering    material:     Prot  •  ■    ■  •/'   mamnfaeturing I 

Post,     Priednwo,  German:       I   -      Pa*.     1,089,346 
\l  in  I.  I,  191  i 

]  •    Pa)    161.386  l  113  ;  this  J.,  19H,  187.     T.  I'   B 

nuj  machine.    J.  Drage,  Boulder,  Weatcni  Australia. 

U.8    Pal     1.087,647,  Feb    IT.   191  I. 
■      '    ■    (24,857  of  1911  :  this  J..  1911,879.— T.  KB. 

id  films  ;    Apparatus  ( .•■  treating  C.  V.    Boys, 

London.     U.S.    Pat.    1.088.202,    Feb.    24,    1914. 

at.  22,886of  IIU2;  this  J.,  1913,  809.      I     F.  B. 

»g  articles  form  Apparatm 

.     it.    Bberhard,    Heideaau.   Germany.     UJ8.   Pat. 

1,088.555,  Feb.  24,  1914. 

of  1013  :  this  J.,  1913.933.     T.  F.  B 

Apparatus     (or .      (>.     Muller. 

hausen. Germany.     U.S.  Pat.  1.089,944,  March  In. 
1914. 

ill  ;  this  J.,  1912,321.  -T.  P.  B, 

Distilling,  coolii  ;    Column 

for .     H.  A.  Gasscr,  Wiesbaden,  Germany. 

U.S.  Pat.  1,089.831.  M  in  h  10.  1914. 

-  Fr.  Pat.  434,323  of  191 1  ;  this  J„  1912,  321.— T.  1".  B. 

ir   apparatus  far    leashing,    purifying, 
and  cooling—.     H.    E.   Theisen.     Fr.    Pat.   462,437, 
Bept.    10,    1913.  "  Under    Int.    C'onr.,    Dec    20;    1912, 
ril  10  and  Ma\    19.  1913. 

-  Bog.  Pat.  21.427  oi  1913:  this  J..  1914, 241.— T.  F.  B. 
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WAXES. 

'■    and    eip  ctures    of    gases   and   nir  ; 

r  limits  of .     E.  E.  Somermeier.     J.  Ind.  Eng. 

Chem..  1914,6,  191—198. 

I';  bi.ished  data  relating  to  the  combustion  and  explosion 

gaseous  mixtures  are  often  incomplete  and  misleading 

og  to  lack  of  precision  in  the  definition  of  the  terms 

employed.     The  ignition  temperature  of  a  gaseous  mixture 

i-  defined  as  the  temperature  to  which  it  must  be  raised 

!  ring  about  an   appreciably  rapid  chemical  reaction. 

The  ignition  temperature  of  combustion,  or  of  explosion. 

i-  the  temperature  to  which  a  portion  of  the  mixture  must 

lie   raised    so  that    a   combustion  or   an    explosion    may 

l<e    propagated   throughout    the   entire    mixture.     If   the 

heat  of  the  reaction,  ignition  temperature,  and  thermal 

capacities  of  the  rea<  ting  _  ises  and  products  of  combustion 

iie  known,  the  lower  limits  of  combustible  and  explosive 

matures  of   gas  can  be  calculated.     The  yalues  obtained 

are  lower  than  those  found  experimentally,  as  the  amounts 

of  heat  required  to  compensate  losses  by   radiation  and 

conduction  are  not  taken  into  account,  but  they  are  of 

ible  practical  value,  since  mixtures  containing  such 

proportions  of  gas  must  be  r.  gardedas  potentially  explosive 

and  h'  tor  in  mines,  etc..   the  conditions 

'    combustible    dust,    etc.)    may    change  them 

into    actually    explosive    mixtures.      Taking    the    ignition 

temperatures  of  combustion  of  mixtures  of  hydrogen  and 

air  and  methane  and  air  as  600     and   Too    i  .    ,,nd   the 

ignition  temperatures  of  explosion  as  700    and  850   C. 

tively,   and   assuming   combustion   as   occurring   at 

ana    explosion    at    constant    volume. 

the  lower  limits  of  combustible  mixtures  were  calculated 

to  be:    H,6-8,  and  CH«  2-8  per  cent.,  and  of  explosive 

mixtures:    H,  5-9,  CH4  2-4    per  cent.     Natural   gas    and 

coal  mines  frequently  contain  1(1 — 15  per  cent,  of 

ethane,  and  a  2  per  cent,  mixture  of  such  gas  would  lie  at 

bast  as  explosive  as  a  2-4  percent,  mixture  of  methane. 

—A.  > 


Petrol-store     i»     Ik*     0  •     T. 

fasenthal.    <  hem.  Ind.  1914,  37,  ISO   -154. 
plant,  oonstrnoted  on  ir    Ifartini-Humke  -.-tern, 
i  capacity  ol  1,000,000  litres  in  36  oylindri 
tanks  "t  various  sizes  lying  l  metre  underground  upon  ■ 
urrounded  5;  wall       'I  he     rfetj 

ota  include:    displacement  ol  the  petrol  b 
mixture  oi  carbon  dioxide  and  oil  ri  if 

of  half  an  a(  mosphei  ■'•  air 

l,\   diffusion  when  pipes  or  fittings  leak;    pip 
and  fittings  which  prevent  escape  of  petrol  at  dams 
places:    prevention  of  rusting,  access  ol  by 

burying  the  containers.     The  tanks  an 
tank  ■>    sipbons.   the   gas   being   simultaneous!) 

langi  d,    oi     i i    barges    b  dh  -driven 

i  pump  :  thej  are  emptied  through  pipes  brought 
l;-up  iron  cupboards  proi  ided   with  cocks,  mi  I 
a,   ri.  .     An\    petrol   spilt    flows   to   spi  i  ial   d 
and  thence  to  an  underground  container:   admixed  « 
•    1  and  diverted  to  the  sewerst— O.  E.  M. 

Hydrocarbons;     -  ■"    of 69    mean      0) 

sulphur   dioxide,     L     Edeleanu.     Petroleum.    1914,    9, 
862     864. 
ii\    shaking  a    petroleum   distillate   with   liquid   snip 
dioxide  at   a   low  temperature  the  aroma  cyclic 

unsaturated     hydrocarbons    are    dissolved,     whilst     the 
paraffin  and  naphthene  hydrocarbons  remain  practically 
unaffected.     A  quantity  of  sulphur  dioxide  equal  to  twice 
t lie  weight  of  the  distillate   is  used;   sufficient   oi  tl 
form  a  separate  layer  after  shaking,  1-  first  added,  and  the 
remainder  in  three  portions,  shaking  and  drawing  ofl 
liquid  sulphur  dioxide  after  each  addition.      In  the  case 
of  distillates  of  high  b.  pt.,such  as  gas  oil  or  lubricating  oil. 
the  sulphur  dioxide  may  be  removed  by  evaporation,  and 
the  residual  hydrocarbons  weighed  or  their  sp.  gr.  di 
mined,  but  with  products  of  low  b.  pt.  such  as  benzine  and 
lamp  oils,  the  sulphur  dioxide  is  neutralised  with  alkali, 
water  added,  and  the  volume  and  sp.  gr.  of  the  hydro- 
carbons ascertained. — C.  A.  If. 

Petroleum  prospects  in  the  Union  of  South  Africa  :    Report 

0„    the .     E.    H.    C.    Craig.     Board    of    Trad.-     I. 

March  10.  1914.     [T.R.J 
Petroleum.— There  is  little  likelihood    of    any   exten 
oil-fields   being  found  anywhere   in   the   Union  of  South 
Africa.     Favourable   geological   structure    exists   only    in 
Cape  Colony,   and   there  only   in   a   narrow   strip  at   the 
southern  edge  of  the  Karroo.     No  petroleum  prospecting 
has   apparently    been   carried   out    in   this   district,    but 
the  conditions'  are  not  favourable  for  large  productions. 
It   is  suggested  that  the  area   south   oi  Aberdeen,  near 
Jansenvufe,  Saxony,  and    KUpplaal    Station,  should 
examined.      Though    it    is    by    no    means    certain    that 
petroleum  will  be  found,  such  a  well,  rf  successful,  would 

',,,en   up  a   wide  area.  and.   if  unaui W,   would   set   at 

rest  all  hopes  of  striking  oi,  in  the  Union.  Certain  areas 
in  north-eastern  Natal,  which  were  not  inspected,  may 
perhaps  furnish  favourable  geological  struct  . 

Satural  Cos.— There  are  anas  in  tl,. 
in  "the  Transvaal   and    Natal   where   natural  gas  cat 
struck  in  fair  quantity.     Supplies  of  gas  under  sufficient 
pressure    to    supple    distant    towns    are    improbable,    but 
the  gas  may  possiblj   be  used  locally  at  a  profit. 

oh  .</,.,/.'.-  None  of  the  shales  examined,  with  the 
exception  of  that  at  Kikvorschfontcm.  are  comparable 
with  the  best  Scotch  shales,  bul  the  laboratory  t,-.-  prove 
that  ven  fair  quantities  oi  shale  oil  can  be  produced. 
Tree  seams  are  'thin  as  a  rule,  but  nughl  prove  quite 
profitable  in  South  Africa,  on  account  d  demand 

And  hvzh  price  of  oil.  The  Kiksvorschfontcn.  Moor- 
fonteinf  Waaihoek,  and  Hlatimbe-l  mkomaas  areas  are 
aU  worth  consideration,  especially  the  last  area,  which 
u*3  within  100  miles  of  Durban,  and  because  it  seem- 
probable  that  shale  deposit*  may  befound  ne«  the 
Projected  ra.lwav  to  H.mevdle.  Prospecting  of  the  folded 
,elt  Of  the  Karroo  system  for  crude  petroleum  and 
natural  "as  is  of  less  importance  than  the  development. 
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of  the  shale  industry.  All  the  evidence  leads  to  the 
belief  that  an  oil-shale  industry  has  good  prospects  of 
proving   successful. 


Patents. 

Fiat;     Manufacture    of   artificial .     R.    Blumberg, 

Lisbon.     Eng.   Pat,  4909,  Feb.  26,   1913.     Under  Int. 
Conv.,  Feb.  29,  1912. 

Briquettes  composed  of  pine  needles  540.  tar  3S0,  clay  40. 
and  salt  water  40,  or  of  vegetable  matter  (noodles,  bark 
or  branches  of  pine  trees,  walnut  or  cork  wood,  or  dried 
vine  stocks)  385,  tar  102,  clay  128  and  salt  water  385, 
parts  by  weight,      (Reference' is  directed  to   Eng.  Pats. 


8723  of  1898  and  10,934  of  1900  ;   this  .1. 


1901,  462.) 
— \Y.  E.  F.  P. 


Coal  or  or/*  :    Apparatus  for  testing  [grading] .     P. 

Habets,   Montegnee,   and   A     France,   Liege,    Belgium. 
Eng.  Pat,  4992,  Feb.  27,  1913. 

An  elevated  tank,  C  (rig.),  in  which  a  constant  water  level 
is  maintained  by  means  of  a  valve,  D,  has  an  outlet  at  the 
bottom  closed   by  a  cock,  J,   from   which  a   pipe  extends 


fe^Jf 


into  the  longer  arm  of  a  metal  U-tube,  A,  the  other  arm 
of  the  latter  having  a  glass  tube,  F,  secured  to  it  at  K. 
The  glass  tube  is  "  closed  "  at  the  bottom  by  copper  wire 
gauze  of  vi  ry  fine  mesh,  and  prolonged  at  "the  top  by  a 
tapering  nozzle-piece,  Gl,  provided  with  an  annular 
tray,  G,  having  an  outlet,  G2.  I  is  a  cock  for  emptying 
the  tube,  F  ;  and  H  a  graduated  reservoir  (end  view) 
carrying  a  number  of  collecting-tubes,  K.  having  wire 
gauze  bottoms.  A  weighed  quantity  of  the  coal,  etc., 
is  placed  in  the  tube,  F,  and  the  cock,  J,  opened  so  as  to 
produce  in  F,  water  currents  of  successively  increasing 
velocities,  the  overflow  at  each  rate  being  collected  in  a 
separate  tube,  the  product  dried  and  weighed  and  the 
quantity  of  water  measured.  The  cock,  J,  is  provided 
with  an  indicator  disc  marked  to  show  the  degree  of 
opening  necessary  to  produce  any  required  v.  locity  in  F 

— W.  E.  F.  r. 

Fuel;     Process   of  burning   solid .     A.    G.    Glasgow 

London.  Eng.  Pats.  16,910  and  16,911,  July  23,  1913. 
The  formation  of  clinker  (in  gas-producers,  etc.)  is  pre. 
vented  by  dividing  the  air  and  steam  blasts  and  dis- 
tributing the  same  within  the  combustion  chamber  so 
that,  in  the  fuel  bed,  superposed  horizontal  zones  are 
maintained,  one  (at  a  relatively  high  temperature)  in 
which  agglomeration  of  the  fused  ash  is  prevented  by  an 


excess  of  carbon,  and  the  other  (at  a  relatively  low  tem- 
perature) in  which  this  carbon  is  finally  consumed  without 
fusion  of  the  ash. — W.  E.  F.  P. 


Coke  orens  ;    Process  of  mid  apparatus  for  charging . 

W.     Puschmann.     Eng.    Pat.    22,763,    Oct.    8,    1913. 
Under  Int.  Conv.,  Nov.  22,   1912. 

Tiie  use  of  a  single  large  motor  truck,  of  the  same  capacity 
as  the  oven,  for  charging  the  latter,  cannot  be  adopted 
in  many  existing  installations  owing  to  the  extensive 
alteration  of  plant  required.  According  to  the  present 
patent,  several  motor  trucks  arc  used,  which  run  on  tin- 
existing  tracks,  and  arc  automatically  brought  to  list 
above  the  oven  to  be  chained  or  below  the  filling  tower, 
for  example  by  stops  or  levers,  fitted  on  the  track  anil 
adapted  to  stop  the  motor  and,  if  desired,  also  set  a  brake 
in  operation. — A.  S. 

Retorts  for  use  in  tin  manufacture  of  gas  or  for  like  purpost  s. 
Drakes  Ltd.  and  W.  A.  Drake,  Halifax.  Eng.  Pat. 
4104,  Feb.  18,  1913. 

Vertical  retorts  for  use  in  the  manufacture  of  gas. 
distillation  of  shale,  etc.,  are  provided,  at  the  lower  end, 
in  the  known  manner,  with  extensions  open  to  the  atmos- 
phere. Each  extension  is  encircled  by  a  wall,  an  annular 
space  being  left,  open  at  the  bottom,  for  the  entry  of  cold 
air,  which  is  preheated  by  the  hot  coke  or  the  like  leaving 
the  retort,  and  then  passes  through  suitable  passages 
to  cavities  in  the  structure  surrounding  the  retort,  where 
it  is  used  for  burning  the  gases  used  for  heating. — A.  S. 

Gas;      Purification     of .     L.     Bergfeld.     Ger.     Pat. 

270  204,  Dec.   19,   1911. 

The  gas  passes  first  through  a  solution  of  a  feebly  or 
partially  saturated  compound  of  an  alkali,  such  as  a 
metaborate  or  the  like,  to  remove  acid  impurities,  including 
hydrogen  sulphide,  and  then  through  a  solution  of  a 
partially  saturated  compound  of  an  acid,  e.g.  primary 
potassium  phosphate,  bifluorido,  polyborate,  or  citrate,  or 
esters  of  weak  acids,  to  remove  ammonia.  By  heating 
to  about  100°  C,  the  absorbed  impurities  are  expelled  and 
the  absorbents  regenerated. — A.  S. 

Fin  I;  Liquid specially  applicable  for  internal  com- 
bustion, engines.  T.  Terrv,  New  Ferry,  Cheshire. 
Eng.  Pats.  7807  and  7808,  April  3,  1913. 

Crude  petroleum  (1  gal.),  or  a  mixture  of  crude  or  refined 
petroleum  and  benzol  in  equal  proportions,  is  agitated, 
hot  or  cold,  with  a  mixture  (4  to  6  oz.)  of  crystallised 
sodium  carbonate  and  "  Montreal  ash "  (a  wood  ash 
used  in  the  alkali  and  other  industries)  in  equal  quantities, 
and  then  separated  for  use.  The  sodium  carbonate  may  lie 
replaced  by  caustic  soda,  and  the  Montreal  ash  by  potash 
or  sodium  nitrate. — W.  E.  F.  P. 

Asphallum  front    crude    mineral  oil  or   residuum   thereof  ,- 

Process  for  the  manufacture  of .     C.    B.   Forward, 

Urbana,  Ohio.     U.S.  Pat.   1,088,692,  March  3,  1914. 

The  volatile  light  and  heavy  constituents  are  distilled 
off  by  forcing  the  crude  mineral  oil  or  residuum,  under 
pressure,  and  in  an  atomised  condition,  through  a  still 
heated  to  a  temperature  below  that  at  which  cokin- 
takes  place.  The  distillation  residue  is  mixed  with  a 
larger  or  smaller  proportion  of  the  heavy  distillate 
according  to  the  quality  of  asphaltum  required  and  the 
mixture  heated  in  an  open  vessel  until  the  desired 
adhesive    and    cohesive    condition    has    been    attained. 

— w.  h.  a 

Petroleum     oils ;       Treating with     ultra-violet     light. 

C.   Ellis,  Montelair,  N.J.,  Assignor  to  Ellis-Foster  Co. 

U.S.  Pat.  1,089,359,  March  3,  1914. 
The  oils  are  exposed  in  thin  layers  and  at  a  temperature 
below  that  at  which  decomposition  takes  place  to  ultra- 
violet light  of   high  voltage   to  destroy  fluorescence  and 
polymerise  gum-forming  constituents. — W.  H.  C. 


Vol.  XXXIIL,  Ho.  7.]    Cl.  IIk.    -DKSTIU'i   ll\  l     DISTILLATION;   HEATING;   LIGHTING 


345 


Autociave  apparatus  for  the  transformation  «f  petrol  and 

similar    hydrocarbons.     Q.    Kcnnrd.      Fr.    Pat.     W 

■    B,  1913 

Tiik  hydrooarboo  is  forced  under  a  pressure  ol  40  m  50 
atmospheres  through  a  tube  having  two  serpentine  coils 
arranged  in  series,  the  6rs(  being  at  a  temperature  ol  from 
iimi  160  C,  and  the  second  being  immersed  in  a  oooling 
liquid.  The  hydrocarbon  remains  in  a  liquid 
throughout,  bul  is  broken  down  into  tractions  "f  lower 
boiling  point  in  the  process. — 11.  H. 

Heavy  hydrocarbons;    Treatment  of .     11.   M.   llvnd- 

nmn.     K..  Pat.  102,484  Sept  II.  1913. 

The  hydrocarbon  in  forced  by  means  of  a  high-pressure 
m  jet  through  a  long  coil  of    pipe    maintained  at  a 
cherry-red  heat,  an  I  the  lighter  hydrocarbons  nrodn 
are  condensed  in  a  scries  of  condensers.     The  furnaee  sur- 
rounding the  tube  is  automatically  maintained  at  different 
temperatures  a!   different   puts  so  as  to  compensate  for 
varying  heat  absorption  by  the  hydrocarbon  at  different 
parts  of  the  tube  and   thus  maintain  the   temperature 
of  the  tube  uniform  throughout.     The  presence  of  magnetic 
iron  oxide  in  the  tube  facilitates  the  action.      The  pro- 
portion of  steam  mixed  with  the  hydrocarbon  is  adjus 
by  observation  of  the  colour  of  a  test  flame  of  the  hydro- 
earbon  produced,  the  proportion  of  steam  being  incres 
-lightly  above  that  at  which  the  flame  is  yellowish. — 11.  11. 

<  and  apparatus  for  refining by  dis- 
tillation. R.  A.  Domes,  New  York.  Eng.  Fats. 
87,616,  .\.v.  30,  1912.  ami  1269  of  1914,  date"  of  appL, 
Nov.  30,  1912.     Under  Int.  (,'onv.,  Dec.  1,  1911. 

See  Fr.  Pat.  44S,058  of  1911  ;   tiiis  J.,  1913,  415.— T.F.B. 

Salphoacids  from  crude  petroleum  hydrocarbons  and  acid 

residue;     Process  for    extracting   and   separating . 

G.  Petroff,  St.  Petersburg.     U.S.  Pat,  1,087,888,  Feb.  17. 
1914. 

Fr.  Pat.  41^,207  of  1912  ;  this  J.,  1913,  415  — T.  F.  B. 

Apparatus  for  continuously  distilling  crude  oil  and  other 
substances.     U.S.  Pat.   1,088,693.     See  I. 

Manufacture  of  volatile  hydrocarbons.     Fr.   Pat.  462,935. 
Sec  III. 

Manufacturing  sulphuric  acid  from  the.  sulphur  compounds 
of  ammonia-freed  coal-gas.     Eng.   l'at.  4770.     Set   VII. 

Detectors  of  combustible  gases.  Eng.  Pat.  5467.  Set  XXIII. 


IlB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Hardwood  distillation  in  the  United  States.     R.  C.  Palmer. 

Oil,  Paint,  and  Drug  Rep.,  March  9,  1914.  [T.R.] 
The  number  of  plants  in  the  United  States  engaged  in  the 
distillation  of  hardwoods  for  the  production  of  products 
besides  charcoal  were  as  follows  : — 1880,  17  ;  1890,  53  ; 
1900,93;  1907,100;  1909,116;  1910,117;  1911,105. 
The  production  and  values  of  various  primary  and 
secondary  products  are  given  below  : — 


The  iiLur...  subsequent   to   1890  do  not   include  those 
for  the  produotion  ol  charcoal  !■■!   pig  iron  alone,  which 

■ 


Production  of  charcoal. 


'  Includes  charcoal   from   softwood    and   from   charcoal    kilns 
iig  no  oUicr  products. 


\  MI 

.  plants 

1000 

1-; 

1904    . . 

1,295 

1910    .. 

Wood  a!' ■■hoi. 

Year.                            Gallons. 

ls.,> 

1907 
1008 
1909 
1910 
1012 


00* 

1.1  1I..U7.". 

1,945 

1,977,00  i 

7,871,494 

2,1    ■ 

7,741,846 

1,153,307 

i  285,678 

1,034,22  I 

K.  I6(V 

2,082,253 

8,001,523 

i  22 

'.'..'iOO.imXC 

2S60,oou 

Estimated. 


Pro.! 

oj 

•ir.tatc  of  lime 

V-  ir. 

Pounds. 

Value. 

1880    .. 
1890    . 
190  i 

6.5'.' 
26,000,000 
-     -26,000 
'.if,.:;; 

133,375,000 

106,0  1 

i  is.:. 

152,772,000 

$150.IHM 

315,000 
981,000 

1906    .. 

s      . 

1,636,000 
2,203,00  1 

1910    . . 

2,487,1 

Production  of  acetic  acid. 


Year. 

Pro'...  • 
Pounds. 

Value. 

Proportion  ot 

acetate  for 
acetic  acid. 

' 

1904     

1909    

26,660,000 

27,Oo!.l«.o 
51,06 

$427,000 

:.:;:. 

1.136,000 

per  cent. 
! 

25 
27 

Produrtioii  of  acetone. 


1900    

1904    

1909     

1,638 
1,300,000 
it 

J  178.000 
161.000 
719,000 

per  cent. 

10 

8 

23 

French  manufacture  of  transparent  quartz  and  its  applica- 
tions.    Mercury  vapour  lamps.     Uallois.     See  \1II. 

Pati 

Oils  from  coal,  cannels  and  shales;    Production  of 

A.  Rollason,  Long  Eaton,  Derbyshire.  Eng.  Ta:. 
19,697,  Sept.  1,  1913. 
Coals,  eanuels  and  shales  containing  a  high  proportion 
of  oxygen  are  ground,  mix.  d  with  3 — 5  per  cent,  of  ground 
limestone  or  other  suitable  carbonate,  and  the  mixture 
slowly  heated  iu  retorts  to  about  500"  C.  The  carbon 
dioxide  <;iven  off  from  the  limestone  tends  to  prevent  the 
combination  of  oxygen  and  hydrogen  and  favours  the 
production  of  oUs. — \V.  11.  >  . 

Distilling  and  '"'  carbonaceous  matter.     G.'P. 

Lewis,     Til  -v-Cafn,     Denbighshire       Eng.     Pat.    4572. 

Feb.  22.   1913. 
The    coal    or    other    carbonaceous    material    is    ehai_ 
through  the  hopper,  k;  into  the  upper  retort,  6,  the  axis 
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of  which  is  out  of  line  with  that  of  the  lower  chamber  or 
generator,  a.  The  furl  passes  downwards  by  gravity, 
port  of  the  coke  is  withdrawn  through  thf  branch,  i,  and 


through  an  annuiar  space  below  the  hearth,  the  latt-r 
being  rotated  in  the  opposite  direction  to  the  flow  of  the 
heating  gases.  The  heating  chamber  is  closed  against 
the  space  above  the  hearth  by  liquid-  or  sand-seals,  and 
the  conduit  through  which  the  distillation  residue  is  dis- 
charged is  connected  with  a  vertical  pipe  of  such  height 
that  the  column  of  residue  therein  i?  sufficient  to  provide 
a   gas-tight  seal. — A.  S. 


Gat    from    sewage 
V.  Berghauer. 


the  remainder  is  gasified  in  the  producer,  a.  Part  of  the 
producer  gas  is  withdrawn  through  the  port.  e.  and  is 
burned  with  air  which  is  admitted  through  the  port,  p, 
in  the  flues,  a,  to  heat  the  upper  retort.  The  remainder 
of  the  producer  gas  is  passed  through  the  retort.  I>.  and 
serves   to   assist   in   the  removal  of  the  distillation   gases 

— W   H.  C 

P(at  :      Utilisation    of .     T.     Rigby.     Dumfries.    X. 

Testrup  and  Wetca  bonizing  Ltd.,  London.     Ens.  Pat. 
25.146,  Xov.  2,  1912. 

The  peat  is  first  subjected  to  heat  treatment  (wet 
carbonisation)  as  described  in  Kng.  Pats.  17.427.  and  or 
17.428  of  1912  (this  J.,  1913.  1099.  861)  and  the  water  is 
separated  by  a  filter-press  or  other  suitable  filter.  The 
hot  filtrate  serves  to  preheat  the  incoming  peat  pulp  and 
the  press  cakes  of  partially  dehydrated  peat  arc  in  part 
gasified  (with  "  recovery  of  nitrogen  ")  to  provide  the  fuel 
and  power  for  the  process  and  in  part  converted  into  solid 
•or  gaseous  fuel  as  desired. — W.  H.  C. 

Peat  :     Process  for   obtaining    volatile   liquids  from . 

P.  P.  Pease.     Fr.  Pat.  463,104,  Sept.  30,  1913. 

Partly  dried  peat  mixed  with  about  1  per  cent,  of  sulphur 
is  introduced  into  a  distillation  chamber  having  a  per- 
forated plate  at  the  bottom  through  which  hot  air  is 
forced  after  ignition  of  the  mass,  the  temperature  being 
raised  to  a  white  heat.  The  distillation  gases  pass  through 
a  condenser  which  removes  tar.  etc.,  and  then  through  a 
purifier  to  a  gasometer  which  is  weighted  to  maintain  a 
pressure  of  about  70  kilos,  per  sq.  cm.  throughout  the 
apparatus.  The  gas  which  consists  of  methane  and 
higher  hydrocarbons,  metlnl  alcohol,  and  other  volatile 
substances  is  drawn  from  the  gasometer  by  a  pump  and 
forced  at  a  pressure,  of  about  225  kilos,  per  sq  cm.  into  a 
reservoir,  v. lure  it  may  be  cooled  and  pumped  at  a  still 
higher  pressure  into  a  vessel  where  it  is  stored  in  the  liquid 
*tate.-H.  H. 

Distillation  of  liquids  or  of  substances  dissolved  er  suspt  >  /',  d 
in  liquids  [e.g.,  waste  lyes  from  cellulose  manufacture]  : 

DrsirvcHve .     E.   L.   Rinman.     Ger.   Pat.   269.994. 

•Ian.  28,  1913. 

Distillation  is  effected  in  an  annular  furnace  in  which 
an  annular  hearth  is  mounted.  The  material  is  dis- 
Jributed  over  the  hearth   and   heating  gases  are   passed 


sludge  :     Protest  fir    obtaining  - 
Ger.  Pat.  270.33S.  Feb.  18.  1913. 


The  sludge  is  dried  in  a  chamber  in  the  upper  part  of  the 
oven  and  is  then  carbonised  in  retorts  in  the  lower  part. 
Pipes  open  at  both  ends  extend  through  the  heating 
chamber,  alongside  the  retorts,  and  open  into  the  drying 
chamber,  and  air  is  drawn  through  these  pipes  by  natural 
draught  from  the  carbonising  house,  thus  ventilating  the 
latter,  and  delivered  into  the  drving  chamber. — A.  S. 


Healing  solid,  liquid,  or  gaseous  bodies  by  the  heat  generated 
in  tin  formation  of  sulphur  compounds,  principally 
metallic  sulphides.  A.  Lang.  First  Addition,  dated 
Sept.  10,  1913,  to  Fr.  Pat.  395.536,  Oct.  21.  1908  (this 
J..   1909,  591). 

A  mixtike  of  sulphur  and  metal  according  to  the  principal 
patent  is  mixed  with  sulphites  and  an  adhesive,  and 
employed  for  coating  wood  strips  which  can  be  lit  like 
matches  and  the  gases  evolved  used  for  destroying  para- 
sites.—H.  H. 


Arc-light  carbons.     H.  Ayrton,  London.     Eng.   Pat.   1775, 
Jam  22.  1913. 

A  negative  carbon  is  formed  with  a  hard  core,  a  softer 
or  more  readily  combustible  shell  and  an  outer  casing  of 
sheet  copper  or  other  suitable  metal.  The  metal  sheath 
melts  and  drops  away  at  such  a  distance  from  the  burning 
tip  that  it  does  not  contaminate  the  are. — YV.  H.  C. 


Charcoal ;    Method  of  making .     L.  Felizat,  Assignor 

to  La  Soc.  Savonnerie  et  Huilerie  de  Lurian.  Bouches- 
du-Rh;ne.  France.     U.S.  Pat.  1.087.486.  Feb.  17.  1914. 

See  Fr.  Pat.  409,916  of  1909  ;  this  J..  1910.  806.— T.  F.  B. 


Coal,     oil    .sliah.    and    similar    substances  ;     Process    and 

apparatus  for  treating in  vertical  retorts.    A.  Waddell. 

l"r.    Pat.   46.-i.440.   Sept.    13.   1913.     Under  Int.  Conv.. 
Sept.   27,   1912. 

See  Eng.  Pat.  21.991  of  1912  ;  this  J.,  1913.  690.— T.  F.  B. 


Metallic  bodies  [tungsten]  for  use  in  mating  incandescence 
lamps;  Preparation  of  refractory .  Comp.  Fran- 
chise pour  1' Exploitation  des  Procedes  Thomson- 
Houston.  First  Addition,  dated  Oct.  6.  1913  to  Fr. 
Pat.  433.131,  Aug.   10,  1911. 

See  Eng.  Pat.  1915  of  1913  ;  this  J..  1914  319.— T.  F  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Phenol;    Determination   of in    the   presence  of  hexa- 

methylenctetramint  and  formaldehyde.  L.  V.  Redman. 
A.  J.  Weith,  and  F.  P.  Brock.  J.  Ind.  Eng.  (hem.. 
1914,  6,  205—206. 
The  bromination  method  for  the  determination  of  phenol 
described  previously  (this  .1..  1913.  591)  gives  good  results 
in  presence  of  hexamethylenetetramine  but  not  in  presence 
of  formaldehyde.  In  the  latter  case  ammonia  should  be 
added  up  to  a  concentration  of  2A*  (to  convert  the  formalde- 
hyde into  hexamethylenetetramine)  and  the  solution 
allowed  to  stand  for  5  rains,  before  proceeding  with  tin 
determination. — A.  S. 


v.  I    WMII.,  No.  7.| 
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of  diatyi  U*ton<  •  and  oryl-ofcafob  .    Oirtsi 
cainh.ii  .      Prmoraliom    <>j   paly-aryl-hydrotarbans. 

p.  J  1  M     ■'    .  ,i      i  omptoa  ivinl  .  L9I  l.  158, 

700     "-I 

i  of  the  compound  bo  be  ndnoed  »u  (tarried, 
by  mi  i in i  nt  oi  hydrogen,  ovei  the  nickel  heated 

to  the  (I  aired  temperature.  \t  300  <'..  using  niokel 
obtaii  ction  of  the  oxidi  at  WO   C,  benzophenone 

yielded  diphenylmethanc,  whereas  at  160  170  C,  with 
ren  a  i  re  nickel  obtained  bj  reduction  al  350  C,  it 
yielded  ilicyclohexylmethane, '  ( '  II ,,.<  II  ..(  „ll,,  (b.  pt. 
260       .'">1    i  Do'soxybenzoin  (])henylbcnz3'lketone)  and 

nhenylbenzylcarbinol  at  350  360  u,  yielded  iymm. 
diphenylctlianc  (dibenzy.1) ;  dibenzylketone  at  Nh>  C. 
end     pin  ethane    at     360   C,    yielded     ■.■hhiii- 

diphi  tie   (b.  pt.    300   C,    corr.) ;    benzyl   alcohol 

"o  t  yielded  toluene  (yield  90  per  cent.);  phenyl 
ethyl  alcohol  .it  :i8t>  ( '.  and  phenyimethylcarbinol  a1 
350  thvlbenzene.     Diphenylcarbinol  a1   380   C. 

quantitatively  converted  into  diphenylmethane,  ami 

tliis  affi  ■    -  hi  e< lieal  method  of  preparing  the  latter 

iponnd.     Phenyl  p-oreeylcarbinol  at  360      380   C. 
phew  I  methane,  and  triphenylcarbinol  at  400  C. 

in  Imethane.  —A.  S. 

Paten  I  - 

iludi  •  Mai  1!-   Hense. 

Fr.  Pat.  4ti2£3S,  Sept    I.   I'.H::. 

Kixtvrbs  of  heavj  hydrocarbons,  mineral  oils,  tar  dis- 
tillai-  ne,    alcohols,    resinous    products,    etc.,   ore 

distilled  in  presence  of  an  oxygenating  bodj  for  the  pur- 
pose of  obtaining  llt-lit  nils  suitable  for  use  as  engine  fuels. 
The  mixture  is  tirst  purified  bj  successive  treatment  with 
alkali  and  .  id  and  the  residue  of  the  washing  water 
removed  by  means  of  a  hygroscopic  salt  such  as  sodium 
sulphate  or  by  freezing.  The  oxidising  substance  may  be 
a  nitro  ompound  such  as  picric  acid,  a  peroxide  such  as 
magnesium  peroxde,  or  an  organic  compound  such  as 
hydroxy  benzoic  or  pyrogallie  acid.  It  is  advantageous 
in  certain  cases  to  add  a  small  proportion  of  turpentine  or 
an  eater  s;i.h  a.s  ethyl  acetate.  The  distillate  may  be 
saturated  with  ozone  more  particularly  for  the  purpose  of 
giving  I  igh  illuminating  value  when  the  liquid  is  used 
for  light  im:  vi  enriching  gas. — H.  H. 

-Phenol*       Process  Jar  the   manufacture  of  polyvalent 

from  spending    cUor-substitution    products    of 

hydrocarbon*.     C.    Torley,     Brussels,    and    O. 

Matter,  Troisdorf   Germany.     Eng.  1'at.  9450,  April  22. 

s.lSliof  1913;  thisJ.,1913,   1060.— T.F.B. 


tftyr.  ;  Manufacture  of nilro-products from   . 

•I\ir.  Vienna.      Eng.  Pat.  16,031,  Julv  11,   1913. 
Ohdi  •   [nt    i  onv.,  duly  13,  1912. 

0,280  of  1913;   this  J.,  l!>14.  17— T.  F.  B. 


IV.-  COLOURING  MATTERS  AND  DYES. 


Ml.. i  ,11,  i  „H,  ML'  ii   i  mill,    prepared    by   ooui 
ing    benzidine    with    hwe    chloroaoetii     toid    in 
solutions    I'd.-  new  im  b  i    tl stitnl 

NH,.C,H4.C,Ha    Jg    I      I     .!,'„'     C  II    '  „il,Ml:- 

It  dyee  wool  in  shades  similar  I  rdinarj  indigo, 

which  become  redder  on  treatment  with  amid.    J.  rfc 

Saffron;    Th   detection  of  adulterants  in by 

osphomolybdU  acid.     A.    V'erda.     Chem.-Zeit.,    1914, 
38,  325—327. 
Saffeou    is    distinguished     from     it-     usual    vegel 
',  cults   bj    lis   green  colo  « ith    pho 

molybdic   e  i  t.      1 

25  grow   oi  sodium  phosphomol  fbdate  in  90  c.i    ol 
and  2<t  a  <■■  of  pure  nitric    icid     illowing  rod1  i 

and  then  altering.     The  test  i-  oarried  oul  like  the 
mie  with  sulphuric  acid,  over  which  ithas  thead     I 
giving  ;i  more  permanent  colouration;     t  >n  this  account 
it    is  especially    suitable    for    microscopic    analysis.     The 
.sulphuric  acid'  test  is  improved   by  the  addition  ol   phos 
phomolvbdic  acid.  e.g..  by  mixing  40  C.C  oi  a  in  pi  i  cut 
solution   of   soilium    phosphomolybdate   with   (SO  c.c.   of 
concentrated  sulphuric  acid.       I  ilour  which  this 

solution  gives  with  saffron  remains  for  ovei  a  day. 
new  colour  reaction  is  ascribed  to  the  i  rocin  in  tie-  saffron. 
this  substance  having  the  chara  jlui   aid       J.  B. 


A.    Reissert. 


ration    of    substituted 

Be  ..   UU4,  47,  672—681, 

-   to  prepare  indigo  derivatives  in 

which  the  nitrogen  atoms  would  be  involved  in  a  second 
tructnre.     1-Benztriazylacetic 

MM, 

M  i  H.COOH. 

x" 


v#t 


N 


was  prepared  l>ut  it  gave  on  fusion  with  sodamklc  only  a 
small  quantity  of  ordinary  indigo,  two    nitrogen  atoms 

■vulentk  having  been  split  off.     The  author,  however,  siie- 
•  edi-d  in  preparing  an  indiao  from    benzidinoacetic  acid 


«  Patents. 

[Azo]  dyestuffs;    Manufacture  of .     R.  B.  Ransford, 

London.  From  L.  CasseUa  and  i  o.,  Frankfort-on- 
Maine,  Germany.     Eng  Pat.  4058;  Feb.  17.  1913. 

The     tetrazo-coiupound     of      a      diamiuotriarj  Imethane 
Bulphonk  acid  (■.;/..  that  from  benzaldehyde-m-sulphonic 

arid  and  aniline)  is  combined  with  two  mols.  of  the  same 
or  of  different  arylmethylpyrazolone  derivatives.  Greenish- 
yellow  wool  dyestuffs  are  obtained. — J.  B. 

Anthraquihone  derivatives;    Manufacture  of -.     P. 

Newton,  London.  From  Farbenfabr.  vonn.  F.  Bayer 
and  Go.,  Klbcrfeld.  Germany.  Eng.  Pat.  8680,  April  5. 
1913. 

See  Fr.  Pat.  459,043  of  1913  :   this  J..  1913,  110O.— T  F.B. 

Quinizarin ;    Process  of  producing .     D.    Gwraad 

E  .Moliucus.  I.cveikiisen.  Assignors  to  Faroeniapr. 
vonn.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S 
Pat.   1,087,412,   Feb.    17.   1'UI 

Ski;  der.  Pat.  255,031  oi  L912  :   ti.is.i..  1913,  189,— T.RB. 

1:,  ,!,,.  -  ;    Boaie A.  Blank  and  M.  Latten,  I. 

kusin;  Assignors  to  Farbenfabr.  vorm  F.  Bayer und  Co.. 

Elberfeld, Germany.     L'.s.  Pat.  1  087,427,Feb.  L7.  I9M 

SEl.Kr.  Pat.  456,236  01  1913:  this  J.,  1913,938.— T.  F.  B. 

Dyes   derived  from    ami*  '-   >    BUtak 

and  M.  Latten.  Leverkusen,  .rbentabr. 

vorm     F.   Bayer  end  'f'H.  Germany.     US. 

Pat.  1,089  428;  Feb.  1..  191*. 

See  Eng.  Pat   9267  of  1912;  this  J.,  1913,  418.-T.  F.  B. 

,-,    iyea.     a.     Blank    and    H      Bergdolt     Lev,-,:. 
'     wmmi-    t,    Farbenfabr.    vorm.    F.    Bayer  und  U.. 
Elberfeld,  Germany.     C^-Pat    1,087,429,  Feb.  17, 1914. 
See  Fr.  Pat  486,432  0)  »13  ;  this  J..  L9ia  1004,-T.  R  B. 

Cotton   r«wl   *«sr*ff*     A.    Blank,   I  .    Hcidcnreich. 
J   Jans  ^;X 

V     Haver   und   Co.,    Blberfeki,   Geanany.     L  >•    Vt. 
1  087,430   Feb.  17.  I'.iU. 

See  Eng.  Pat.  8767  ol  IM3  ;  this  J..  U'l:k  905V-T.  F.  B 


348 
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[April  15,  1914. 


Bluc[azo]  dyestuff.  H.  Schweitzer  and  A.  Zart,  Assignors 
to  Farbenfabr.  vorra.  F.  Bayer  und  Co.,  Elberfcld, 
liermany.     U.N.   Pat.   1,088,735,  March  3,  1914. 

Sbb  Addition  of  June  25,   1913,  to  Fr.   Pat.    442,697  of 
1912  ;  this  J.,  1914,  19.— T.  F.  B. 

A;o  dyesluffs  ;   Proem  for  producing .     Farbenfabr. 

Torm.  F.  Bayer  und  Co.  Fr.  Pat.  463,844,  Oct.  20, 
1913.     Under  Int.  Conv.,  Nov.  5,  1912. 

See  Gcr.  Pat.  269,213  of  1912  ;  this  J.,  1914,  247.— T.  F.  B. 

Colouring   mullets   and   lakes   therefrom ;    Manufacture  of 

[bisulphite    compounds    of   too] :.     J.    Y.    Johnson, 

London.  From  Badisehe  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhino.  German}'.  Eng.  Pat.  8065, 
April  5,  1913. 

See  Fr.  Pat.  456,614  of  1913  ;  this  J.,  1913,  1005.— T.  F.  B. 

Anthracene  srrits  ;  Manufacture  of  compounds  and  colouring 

/nailers  of  the .     J.    Y.   Johnson,    London.     From 

Badisehe  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  12,584,  May  29,  1913. 

See  Fr.  Pat.  458,949  of  1913  ;  this  J.,  1913,  1101.— T.  F.  B. 

Anthraejuinone  colouring-matters  and  process  of  making 
litem.  M.  H.  Isler,  Mannheim,  Assignor  to  Badisehe 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     U.S.  Pat.  1,089,221,  March  3,  1914. 

SEEGer.  Pat.  241,805  of  1911;  this  J.,  1912,  119.— T.  F.  B' 

Chromium  compounds  of  [hydr]oxyanlhraquinonesul- 
phonic  acids  and  process  of  making  same.  R.  Bohn, 
Mannheim,  and  C.  Immerheiser,  Assignors  to  Badisehe 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     U.S.  Pat.  1,090,123,  March  10,  1914. 

See  Eng.  Pat.  7892  of  1912  ;  this  J.,  1913,  226.— T.  F.  B. 

Vat  dyesluffs  of  the  bemanlhrone  series.  Badisehe  Anilin 
und  Soda  Fabrik.  First  Addition,  dated  Aug.  25, 
1913,  to  Fr.  Pat.  462,576,  Nov.  25,  1912.  Under 
Int.  Conv.,  Jan.  22,  1913. 

See  Eng.  Pat.  5248  of"l913  ;  this  J.,  1914,  194.— T.  F.  B. 

Sulphurised    [sulphide]    dyesluffs;    Manufacture    of . 

A.  G.  Bloxann,  London.'  From  Act.-Ges.  f.  Anilinfabr., 
Treptow,  Germany.  Eng.  Pat.  9559,  April  23,  1913. 
Addition  to  Eng.  Pat.  25,457,  Nov.  15,  1911. 

See  Addition  of  April  28,  1913,  to  Fr.  Pat.  436,373  of 
1911  ;  this  J.,  1913,  1061.— T.  F.  B. 

Anthrarjuinone  series  ;  Dyesluffs  of  the for  wool,  and 

process  for  making  them.  Act.-Ges.  f.  Anilinfabr. 
First  Addition,  dated  July  15,  1913,  to  Fr.  Pat,  440,303, 
Jan.  31,  1912.     Under  Int.  Conv.,  July  23,  1912. 

See  Eng.  Pat.  16,827  of  1913  ;  this  J.,  1914,  19—  T.  F  B. 

Colouring  matter  and  process  for  dyeing  furs,  hairs,  feathers, 
und  other  articles.  Act.-Ges.  f.  Anilinfabr.  Fr.  Pat. 
463,167,  Oct.  2,  1913.  Under  Int.  Conv..  June  14, 
1913. 

See  Eng.  Pat.  61  of  1914  ;  this  J.,  1914,  252.— T.  F  B. 

Selenazine    series ;    Coloured    compounds    of    the. and 

process  of  making  same.  P.  Ehrlich  and  H.  Bauer, 
Frankfort,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.  Pat.  1,087,157,  Feb.  17,  1914. 

See  Eng.  Pat.  5710  of  1913  ;  this  J.,  1913,  821.— T.  F.  B. 

Vat    [anthracene]    dyesluffs;     Yellow .     M.    Iljinsky, 

Uerdingcn,  and  R,  Tschunke,  Breslau,  Assignors  to 
R.  Wedekind  und  Co.  m.  b.  H.,  Uerdingcn,  Germany. 
U.S.  Pat.  1,087,293,  Feb.  17,  1914. 

See  Ger.  Pat.  257,832  of  1912  ;  this  J.,  1913,  481.— T.  F.  B. 


Sulphide  dyesluffs  for  cotton  ;  Process  for  producing  yelh  «.- 

and  brown .     L.  Casseila  und  Co.  G.  m.  b.  H.     First 

Addition,   dated   Dec.    26,    1912,   to   Fr.    Pat.   460.256. 
Sept.  30,  1912; 

See  Eng.  Pats.  22,453  and  29,970  of  1912  ;  this  J.,  191S» 
S62  — T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;    CELLULOSE  ; 
PAPER. 


Straw-board    pulp.    B.     Haas.     Papierfab., 
305—310. 


1914,     12, 


In  the  manufacture  of  straw-board  pulp,  oat-straw  is 
digested  with  10  per  cent.,  wheat-straw  with  13 — 15  per 
cent,  of  lime  ;  the  capacity  of  the  digesters  ranges  from 
900  to  2000  kilos,  but  considerable  differences  occur 
among  different  mills  in  the  quality  of  lime,  the  manner 
of  slaking,  the  composition  and  quantity  of  water  and  the 
dryness  and  pressure  of  the  steam.  The  industry  is 
devoid  of  any  general  scientific  control  and  the  quality  <  f 
the  product  varies  considerably.  In  many  cases,  ton 
much  lime  is  employed,  with  the  result  that  tho  pulp 
becomes  "greasy"  and  drains  very  slowly,  clogging  up 
wires  and  felts.  The  lime  should  be  slaked  slowly  and 
completely  and  used  in  the  freshly  slaked  condition.  By 
adjusting  the  chaff-cutting  machine,  running  in  the  liquor 
at  the  time  of  charging,  and  steaming  gently  at  the  same 
time,  the  capacity  of  a  digester  may  be  increased  10  per 
cent.  The  charged  digester  should  be  rotated  for  a  short 
time  without  steam,  to  distribute  the  liquor  uniformly  ; 
then  stopped  and  the  steam  admitted  with  release-cock 
open  to  expel  the  air.  After  this,  the  full  pressure  of 
steam  (4  atmos.)  should  be  admitted,  with  the  digester 
rotating.  Digestion  may  be  continued  for  2i — 3  hours, 
but  towards  the  end  of  the  period  the  digester  should  be 
stopped  and  steam  shut  off  temporarily  to  allow  the 
material  to  settle  down,  the  digestion  being  then  carried 
to  completion  as  before.  By  observing  these  rules  and 
increasing  the  quantity  of  water  where  necessary,  satis- 
factory results  may  be  obtained  with  2 — 3  per  cent  less 
lime  than  formerly,  the  pulp  will  be  brighter  in  colour  and 
run  far  more  easily  on  the  machine.  Wheat  straw 
was  satisfactorily  digested  by  the  author's  method  with 
only  6  per  cent,  of  lime. — J.  F.  B. 


Patents. 

Wood  refuse, ;    Treatment  of for  the  recovery  of  valuable 

products  therefrom.  A.  Zimmermann,  Bromley,  Kent. 
Eng.  Pats.  3963,  Feb.  15,  8359,  April  9,  and  13,746, 
June  13,   1913. 

The  waste  product  obtained  by  the  treatment  of  wood 
sawdust  with  acids  for  the  production  of  sugar  or  alcohol 
may  bo  digested  with  an  alkali  for  the  preparation  of 
cellulose.  The  alkaline  extract,  whether  separated  from 
the  cellulose  or  not,  when  concentrated,  yields  a  product 
suitable  for  use  as  a  fertiliser.  On  treatment  with  acid 
the  alkaline  extract  drained  off  from  the  cellulose  gives  a 
precipitate  of  "  lignon  body."'  The  lignon  body  is  soluble 
in  caustic  soda  or  potash  and  the  evaporated  solution 
yields  a  perfectly  soluble,  flaky  product,  which  may  be 
used  as  a  colouring  matter  or  fertiliser.  The  alkali  salts 
of  the  lignon  "  body  "  are  precipitated  from  solution  in 
the  form  of  double  salts  on  treatment  with  a  salt  of  a 
heavy  metal ;  these  double  compounds  of  the  lignon  may 
be  employed  as  anti-fouling  pigments,  preservatives  or 
fertilisers.— J.  F.  B. 

Sulphite  cellulose  ;   Process  of  producing .     E.  Oman, 

Stockholm.  Eng.  Pat.  1145,  Jan.  15,  1914.  Under 
Int.  Conv.,  Feb.  6,  1913. 
Waste  liquor  from  the  digestion  of  sulphite  cellulose  is 
used  instead  of  water  for  the  preparation  of  fresh  liquor 
by  dissolving  therein  lime,  magnesia  or  alkali  and  sulphur 
dioxide.     Preferably  also  a  suitable  quantity  of  the  dilute 
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1    lined  ui  the  washing  of  the  pulp  is  incorporated 
with  the  waste  digester  Ive  tor  the  preparation  of  fresh 
liquor.     When  the  waste  liquor  has  attained,  by  repeated 
nan,   the  desired  oonoentration  in  respect   t<>  useful   bj 
products,  n  is  treat  -<l  foi  th    recovery  of  the  latter. 

i    K.  B. 

Hi-',    sulphite  nimilar  liquid*;    Met 

of  removing  organic  constituents  from   residues  obtained 

rodmeing  alcohol  from    — .     P.O.  Ekstrom,  Skuts- 

I.  ir.  Assignor  to  Stora    Kopparbergs   Borgslags  Aktie- 

bolag,  Falun,  Sweden.     V.S.   Pat.  1,087,356,  Peb.   17. 

1014. 

A 1 i  oaoi  is  first  produced  from  the  Ij  e  in  the  usual  manner 
and  the  residual  lye  treated  with  a  basic  reagent,  e.g., 
caustic  lime,  anil  then  oxidised  bj  aeration.  Bnmus- 
lik«  oalcium  compounds  are  precipitated  ;  alternatively, 
aeration  may  bo  performed  in  the  proseni  e  of  an  oxidising 
oatalj  ser. — J.  K.  I'.. 

Sulphite    pulp    digester    liquor  ;     Process   oml    product    of 

treating .     O.    Grothc,    Jersey    City,    X.-l.     U.S. 

Pat  1.087.011.  Feb.  17,  1914. 

Tub  neutral  liquor,  after  the  removal   of  the  froe  sul- 
phurous acid,   is  concentrated   and   the   Bulphur-bearing 
ips  of  the  organic  compounds  are  removed  by  Bub- 
ing  the  liquor  to  the  action  of  a  cyanide-  or  cyanamido- 
cempound  under  heat  and  pressure.     The  ]>roduct  of  tin- 
lion  is  diluted  with  water  and  an  organic  cyanogen 
or  oyanamide-compound  precipitated  by  a  mineral  acid: 
the  precipitate  is  filtered  off  and  dried  at   the  ordinary 
temperature. — J.  F.  15. 

te;    Method  of  prcxhicing .     Converting  of  cellose 

into  fcrmentnlde  sugar.  P.  G.  Ekstrom,  Skutskar, 
Sweden.  U.S.  Pats.  1.087,743  and  1,087,744,  Feb.  17, 
1914. 

CELLOSE  is  produced  by  the  action  of  concentrated  acid 
upon  cellulosic  material  for  a  suitable  time  and  at  a  tem- 
perature adapted  to  the  nature  of  the  reacting  substances, 
maintaining  during  the  treatment  a  vacuum  sufficient  to 
allow  the  organic  acids  produced  to  distil  off.  In  con- 
verting concentrated  solutions  of  cellose  into  fermentable 
.  the  solutions  are  diluted  with  waste  sulphite  cellu- 
lyes  and  the  mixture  is  boiled  under  atmospheric 
pressure. — J.  F.  B.     - 

Blotting  and  absorbing   material*.      M.   A.    Halle.   London. 

Bug.  Pat.  4610,  Feb.  24.  1913. 
Raw  cotton,  cotton  or  linen  fabric,  etc..  is  purified  by 
repeated  boiling  in  water  before  I"  in;:  treated  with  an 
alkali  and  a  bleaching  agent.  The  material  may  he 
further  treated  by  a  solution  of  ammonia  and  soap.  dyed, 
and  finished  by  boiling  in  several  changes  of  water  con- 
taining acetic  acid.  If  desired,  the  material  may  be 
Iwiiled  in  water  containing  acetic  acid  after  the  treatment 
with  boiling  alkali  and  before  the  treatment  with  a  bleach- 
ing agent  :  after  bleaching  it  may  be  subjected  to  the 
action  of  hydrochloric  acid  or  hvdrogen  peroxide,  or  both. 

-^r.  f.  b. 

Coated and    jtroces-i   of    making    the    same. 

H.  Wrede.  Berlin,  and  Corn  Products  Co.,  Ltd..  London. 

Pat.  4700.  Feb.  24,  1913. 

About  171  lb.  of  starch,  preferably  of  the  modified  variety 

nown  as  "  thin-boiling."  arc  boiled  with  4  galls,  of  water. 

I  the  clear  mobile  solution  is  treated  with  2  quarts  of 

a  10  iier  cent,  solution  of  alum,  and  then  mixed  with  about 

10  lb.  of  fine  china  clay  uniformly  suspended  in  a  mixture 

,   ab,?at   -   quarts   of   syrupy   sodium    silicate    (-water 

»")  and  3  galls,  of  water.     The  colloidal  precipitate 

>f  starch  and  mineral  matters  thus  obtained  is  employed 

??»  coating  for  paper  by  the  usual  brushing-on  method. 

The  sodium  silicate  in  the  mixed  preparation  should  be 

slightly  in  excess  and  not  completely  neutralised  bv  the 

precipitating  agent.     Precipitation  may  also  be  effected 

li   borax,    calcium,    barium,    strontium    or    magnesium 

chloride  or  even  by  acids,  but  alum  is  preferred.— J.  F.  B. 


Cellulose;    Process  for  the   manufa  (hi 

<>f ■     Knoll  and  Co.,  Ludwigshafon  on  Rhin  . 

Germany,     Eng.    Pat    1353,    Feb.    20,    1013.     1  ndei 

Int.  Coin-..  Feb.  21,  1912.     Addi to  En 

of  1913,  dated  Feb.  I,  1912. 

IV.  Pat  I.".::.s3.".  of  1913  :  this  J.,  1913,  785.— T.  F,  B 

Films  or  bands  from  materials  [celluloid]  iissoln  I  in  volaHb 
solutions  :     kpp  -  of  p,. 

Borzykowski,  Berlin.    Eng.  Pat.  1601,  Feb.  22,  1913 

Sn  Fr.  Pat.  104,092  of  1913  :  this  .1  .  pil:;.  866.— T.  F.  B. 

Artificial  silt ;  Manufacture  of  H.  Timpo,  Assignor 

to  N  ' amlo  "■•   Vennootscliap  Hollandschc   Zijdo  Maat- 

ppij,  Amsterdam.     D.S.  Pat.    1,087,700,    Feb    17 
1914. 

SeeGbt.  Pat  236,908 of  1910  ;  thisj.,  191  I,  1050.     T.P.B. 

Cellulose;    Compounds  or  ,,/  —and  pro 

of  obtaining  th-    sum..     ¥..    Knoevcnagcl,    Heid 
Germany.     U.S.  Pat  1,090,074,  March  10,  1914. 

Si  i    Fi    Pat  369,123  of  1906  ;  this  J.,  1907,  91.    -T.  F.  B. 

Wood  or  other  elastic   material;    Method  of  compret 

[in    boilers']      V.    Zicbarth,    Frankfort,    fieri 

C.s.  Pat  1,089,687,  March  10.  1914. 

Si      F.ng.  Pat.  10,548  of  1912  ;  this  J.,  1913,  19.— T   F.  I'.. 

Destructive  distillation  of  liquids  or  of  sul  ■:  i  ./,-../ 

or  s-j.  liquids  [e.g.,   wasti    lyes  from   cellulose 

manufacture].     Got.  Pat.  269,994.     Set  Hb. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Dyeing:    The    theory    of •  //.     W.     D.     Bancroft     -J. 

l'hvs.   (hem..   1914,  18.    118—1.31.     (Compare  this  .1., 
1014.  1!I7.| 

Tue   author  continue-,   the   discussion   of   his.  conception 

of  the   adsorption   ill \    of  dyeing,    in   connection    with 

basic  dyestuffs,  relying  mainly  on  the  published  literature. 

especially  Pelet-.Tolivet's  "  Die  The* '  -  t'arh> prozr* 

for  confirmation  of  his  generalisations.  He  concludes 
regard  to  a  basic  dyestuff  that  the  dye  is  most  readily 
taken  up  in  alkaline  solution,  the  presence  of  a  readily 
adsorbed  anion  increasing  the  amount  taken  up.  a  readily 
adsorbed  cation  decreasing  it.  The  views  of  Hantzsch, 
Baeyer  and  others  on  the  ammonium  base  -*■  carbinol  - 
qninonimine  base  tautomerism  of  certain  basic  dyestuffs 
are  extensively  quoted  in  connection  with  the  form  in 
which  these  dyestuffs  are  fixed  by  charcoal,  and  tie- 
assumption  of  Freundlieh  that  a  condensation  product 
of  the  imine  base  is  formed  is  considered  unnecessary. 
Green's  observation  that  Aniline  Black  in  the  presence 
of  the  fibre  is  no  longer  soluble  in  80  per  cent,  acetic  acid 
is  considered  to  indicate  a  phenomenon  analogous  to  that 
of  the  insolubility  in  water  of  the  basic  dyestuffs  after 
adsorption  by  charcoal. — J,  B. 

Patents. 

[Bleaching]    Tr^  Me    »'»--. 

Process   of .    J.   Hirschberger,  Jersey  City,    \..i  . 

Assignor  to  H.  A.  M.-tz.  New  York.     C.s.  pat.  1,08 

Feb.  17.  1914. 

Before  bowkmg  the  p Is  are  treated  with  a  subs!  i 

containing  a  fatty  sul pho  acid  radical  and  a  volatile  solvent 
and  then  with  a  weak  solution  of  a  mineral  acid,  after- 
wards  washing,    whereby  the  resistant   impurities  ol 
fihre  are  rendered  easily  removable. — J.  B. 

Dyeing  machine.  J.  M.  Payne.  Sommerville,  Ala.. 
Assignor  to  Perfection  Ih.ing  .Machine  Co.,  Columbus, 
Ga.     C.s.  Pat  1,088,617,  Feb  24,  1914. 

The  periphery  of  a  warp  beam  c  insists  of  a  numlier  of 
fixed     slats,      with     intermediate     slats     provided     with 
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mechanism  for  moving  them  reciprocally,  either  outwards 
to  form  a  skeleton  beam  of  greater  diameter  Than  that  of 
the  fixed  slats,  or  inwardly  within  the  periphery  of  the 
evlindcr  formed  by  the  fixed  slats,  the  motion  being 
provided  through  wedges  on  the  movable  slats  acting 
against  cam  faces  on  spiders  which  are  caused  to  slide 
!  budinally  on  the  axis  of  the  beam  by  reciprocating 
mechanism. — J.  B. 

Dying  machine.  T.  Alkop  and  \V.  \V.  Sibeen,  Assignors 
to  The  Philadelphia  Diving  Machinery  Co.,  Philadelphia, 
Pa.  U.S.  Pat.  1,089,102,  March  3,  1914. 
The  machine  consists  of  an  outer  drum  constructed  in 
two  sections,  the  upper  section  of  which  is  provided  with 
a  hinged  door,  and  an  inner  rotatable  drum,  together 
with  a  circulating  pump,  dye-liquor  reservoir,  etc. — J.  B. 

Printing    textile  fabrics.     H.    Levinstein    and    Levinstein 

Ltd.,  Manchester.  Eng.  Pat.  4316,  Feb.  20,  1913. 
Fi>T  prints  are  obtained  after  the  manner  described  in 
Eng.  Pat.  3427  of  1913  (this  J.,  1914,  309)  by  using  any 
non-substantive  dyestuff  capable  of  forming  an  insoluble 
compound  with  formaldehyde,  with  the  exception  of  the 
dyestuffs  already  claimed  (loc.  cil.).  Suitable  dyestuffs 
are.  for  example,  mono-azo  compounds  containing  as 
end-components  derivatives  of  resorcinol,  e.g..  chloro- 
resorcinol.  phloroglueino),  m-aminophenol,  aminonaphthols. 
dihydroxy naphthalenes,  etc. — -LB. 

Wool  chanting  apparatus.  A.  Thibeau  et  Tie..  Tourcoing, 
France.  Eng.  Pat.  8689,  April  12.  1913.  Under  Int. 
Conv.,  April  20,  1912. 

See  Fr.  Pat.  442,930  of  1912  ;  this  J.,  1912,  1028.— T.  F.  B. 

Bleaching    fibrous     material.     A.     O.     Bloxam,     London. 

From   Luftbleiche  Ges.   m.   b.   H.,   Eilenburg,   Prussia. 

Eng.  Pat.  13,902,  June  16,  1913. 
See  Got.  Pat.  262,047  of  1<I12  ;  this  J.,  1913.  824.— T.  F.  B. 


Yarn-mercerising  P.  Hahn,  Niederlahnstein-on- 

Rhine.  Germany.     U.S.  Pat.  1.0S7.442.  Feb.  17.  1914. 

See  Eng.  Pat.  21,539  of  1912  ;  this  J.,  1913,  122.— T.  F.  B. 

OeBulose  esters;  Coating  materials  with .     Act. -Ges.  t. 

Anilinfabr..    Treptow.    Germanv.     Eng.     Pat.    21,015, 
Sept.    17,    1913.     Under   Int.   Conv.,   Nov.    15.    1912. 

See  Fr.  Pat.  461,05S  of  1913  ;  this  J.,  1914,  20.— T.  F.  B. 

■  ;    Printing on    textile  fabric*.     E.    A.    Four- 

neaux,  Assignor  to  Calico   Printers"   Association.   Ltd., 
Manchester."   U.S.  Pat.  1;087,938,  Feb.  24,  1914. 

See  Eng.  Pat.  15,0S0  of  1912  ;  this  J.,  1913,  284.— T.  Y.  V,. 


VII.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Hydrofluoric  acid  and   flut/sulphonic  acid.     0.    Ruff   and 
H.  J.  Braun.     Ber.,  1914,  47,  646—656. 

In  preparing  aqueous  hydrofluoric  acid  from  calcium 
fluoride  and  sulphuric  acid  the  best  yields  (up  to  81  per 
cent.)  with  the  theoretical  quantity  of  sulphuric  acid 
are  obtained  when  it  contains  about  10  per  cent,  of  water. 
With  97 — 100  per  cent,  sulphuric  acid,  a  60  per  cent, 
vield  of  95 — 96  per  cent,  hydrofluoric  acid  can  be  obtained, 
but  not  the  anhydrous  compound.  In  any  ease  the 
residue  will  contain  some  calcium  fluosulphonate.  With 
fuming  sulphuric  acid  and  fluorspar  fluosulphonic  acid  is 
obtained,  the  yield  increasing  with  the  anhydride  content 
of  the  sulphuric  acid,  and  becoming  practically  theoretical 
with  acid  containing  60  per  cent,  of  anhydride  (i.e.,  a  little 
more  than  the  theoretical  amount).     Fluosulphonic  acid 


boils  at  163'  C,  is  not  easily  decomposed  on  heating,  and 
is  converted  by  reducing  agents  into  sulphur  dioxide  and 
hydrofluoric  acid. — W.  H.  P. 

Fbto.ndpho,r,e  add.  0.  Ruff.  Ber.,  1914.  47.  656—660. 
(See  also  Traube,  this  J.,  1913,  1008,  and  preceding 
abstract.) 

Sodium  fluosulphonate  was  prepared  by  heating  sodiu 
chloride  and  fluosulphonic  acid  in  a  platinum  retort 
and  crystallising  the  residue  from  alcohol.  Fluosulphonic 
acid  could  be  heated  to  900''  C.  without  decomposing, 
to  form  sulphuryl  fluoride  in  the  manner  suggested  by 
Thorpe  and  Kirmaun  (Z.  anorg.  Chem..  1893.  3,  63). 
By  the  reaction  of  fluosulphonic  acid  on  potassium  bi- 
chromate and  chromium  trioxide  a  gaseous  compound 
containing  chromium  and  fluorine  was  evolved  along  with 
hydrofluoric  acid.  Attempts  to  condense  the  former 
gave  a  complex  product  and  the  author  was  not  able  to 
decide  if  this  contained  chromyl  fluoride.  With  potassium 
permanganate  a  violet  gas  of  an  explosive  character 
evolved,  probably  either  manganyl  fluoride  or  per- 
manganic anhydride. — W.  H.  P. 

Sodium  carbonate  deposits  in  South  Africa  :  Working  of 
.     Board  of  Trade  J.,  March  19,  1914.     [T.R.] 

A  company  has  recently  been  formed  for  the  purpose  of 
working  a  valuable  deposit  of  crude  carbonate  of  soda, 
situated  about  25  miles  from  Pretoria.  Some  3.000  ton 
of  the  soda  have  already  been  mined  and  sojd  in  Johannes- 
burg. The  company  also  has  a  complete  plant  at 
Ophirton.  Johannesburg,  for  the  manufacture  of  washing 
soda,  with  a  capacity  of  about  10  tons  per  day. 

Ammonia  :    Electrolytic  oxidation  of .     G.  Oesterheld. 

Z.  anorg.  Chem..  1914,  86,  105—142.  (See  also  this  J., 
1905.  279,  280  and  550  ;  1906,  185  ;  1909.  704  and  1910, 
21.) 
In  the  electrolysis  of  ammonia  the  gases  at  the  anode 
always  contain  appreciable  quantities  of  mtrons  oxide 
(which  can  be  isolated  in  the  liquid  state),  as  well  as 
nitrogen  and  oxygen.  When  a  solution  of  ammonium 
carbonate  containing  ammonia  is  electrolysed,  practically 
the  whole  of  the  current  can  be  accounted  for  from 
the  oxygen,  nitrogen  and  nitrous  oxide  evolved  and  the 
nitrate  left  in  solution.  The  distribution  of  the  current 
effect  among  these  products  varies  with  the  anode  material, 
the  temperature,  the  current  density  and  the  ammonia 
concentration.  Hvdroxylamine,  hyponitrite  and  nitrite 
are  probably  formed  as  intermediate  products  between 
the  ammonia  and  the  nitrate.  These  may  escape  further 
reduction  by  decomposition  or  interaction,  e.g..  ammonium 
nitrite  gives  nitrogen,  hyponitrite  gives  nitrous  oxide, 
hydroxy  lamine  and  nitrite  give  hyponitrite.  The  course 
of  the  oxidation  of  the  intermediate  products,  in  the 
presence  of  varying  quantities  of  ammonia  may  be 
observed  by  noting  the  anode  potential  at  various  current 
densities.  Of  all  the  successive  changes  the  highest  anode 
potential  is  required  by  the  first  reduction  of  the  ammonia 
to  hvdroxylamine ;  hence  the  intermediate  product- 
will  not  tend  to  accumulate,  and  the  predominating 
end  product  mil  be  ammonium  nitrate,  the  proportion 
of  which  can  be  appreciably  reduced  only  by  careful 
choice  of  concentration,  current  density,  and  temperature. 
To  obtain  a  comparatively  large  current  yield  of  oxidised 
products  in  the  absence  of  a  catalyst,  an  anode  with  a 
high  oxygen  over-voltage  (e.g.,  platinum  or  palladium) 
must  be  used,  with  iron,  the  tendency  for  oxygen  to  be 
evolved  is  very  much  greater.  As  the  concentration  of 
ammonia  is  raised  the  oxygen  disappears  ;  the  nitrate 
increases  and  also  the  nitrogen  and  nitrous  oxide.  After 
a  certain  point  the  nitrate  vield  diminishes  and  the 
nitrogen  and  nitrous  oxide  (particularly  the  former)  con- 
tinue to  increase.  This  is  due  to  the  fact  that  the  anode 
potentials  of  nitrite  and  ammonia  do  not  differ  very 
greatly  in  equivalent  solutions.  If  the  ammonia  con- 
centration is  increased  the  rate  of  oxidation  of  the  nitrite 
diminishes,  so  that  it  is  mainly  decomposed.  If  a  catalytic- 
ally  active  anode  is  used  the  ammonia  oxidation  may  be 
so   much   favoured   that   good  vields   of  nitrite   can  be 
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obtained  as  teal  amino!.     Rise  of  temperature  Im-  an 

elbst    somewhat    Minilnr  W  t Ji-i t     of    iucrcaMiig    ammonia 

concentration,  i,e.,  the  oxygea  djaappeeaa,  aftrata  awn  i 
.mil    then   diminishes,   and    nitrogen   and    nitrons   oxide 
steadily    increase.     Increasing    ourrent    density    inoreaaea 
( h<-  extent  of  oxidation.   -\V.  II.  P. 

Ammonium  tulphah  .     TMi   colouration  of .     K.   Leo. 

staid  u.  Ease*,  1914,  34,  ISS     Ufi, 

Thk  oanaea  of  the  colouration  of  oommeroial  amino- 
niiim  sulphate  were  investigated  by  determining  the 
hu  purities  present  in  coloured  samples,  and  bj  pre- 
paring  the  salt  on  a  small  scale  using  sulphuric  acid 
sontaming  known  amounts  of  imparities.  A  graj  colour 
!•  salted  from  the  presence  of  (races  of  far,  or  of  sulphid. 

of  lead  or  copper ;  blue  and  red  from  the  presence  of 
cyanides;    yellow    from    the    presenoe   of   the   sulphides 

■  if  arsenic  and  cadmium.  Markedly  coloured  product- 
were  obtained  with  acid  containing  from  0-01  to  0-07 
[xt  cent,  of  the  metallic  impurities. — T.  St. 

Sulphur  and  calcium  hudroxidi  :    Reaction  between    in 

aqueous    solution.     II.     V.    Tartar.     .1.    Amer,     them. 
So,-..  i!iu.  36,  495     198. 

When    an  aqueous   solution   of  calcium    hydroxide   was 

heated  with  sulphur  in  presence  of  air,  decomposition 
of  the  thioeulphate  produced  int  i  sulphite  and  sulphur 
always  occurred  even  at  temperatures  much  below  100° C. 
Experiments  under  varying  conditions  in  an  atmosphere 
of  hydrogen  showed  that  the  primary   reaction  was  : 

3Ca(OH),+10S^-2CaS»-)-CaStO,    3H,0. 

When  excess  of  sulphur  was  used,  it  combined  with  the 
calcium  tetrasulphide  to  form  pentasulphide.  (See 
also  this   I  .  1910,  837  ;    1914.  7-1.)— A.  S. 

Tluorspar  ;    Valuation  of .     E.   Bidtel.     J.   Ind.  Eng. 

i  hem".   I!U4.  6,  265, 

I'h k  method  described  previously  (this  J.,  1912,  33-) 
is  modified  as  follows: — After  treating  with  acetic  acid. 
instead  of  filtering,  the  mixture  is  evaporated  to  dryness, 
treated  with  50  c.c.  oi  water,  heated  to  boiling  to  pre- 
cipitate any  iron  dissolved  as  basic  acetate  and  then 
filtered.  (Calcium  fluoride  is  less  soluble  in  water  than  in 
Acetic  acid,  and  a  correction  of  0-001  grm.  instead  of 
0-0015  grm.  is  sufficient.)  After  volatilising  the  silica 
as  described  earlier,  and  weighing  the  residue,  2  c.c.  of 
hydrofluoric  acid  and  10  drops  of  nitric  acid  arc  added. 
the  covered  orucible  warmed  for  3U  mins.,  the  contents 
evaporated  to  dryness,  and  the  residue  evaporated  with 
of  hydrofluoric  acid.  A  correction  of  0-002  grm.  is 
made  for  loss  of  weight  in  the  treatment  with  mercuric 
oxide  and  hydrofluoric  acid  and  one  of  0-001  grm.  for  loss 
in  the  treatment  with  ammonium  acetate  {loc.  cit.). — A.  S. 

of  bad  and   mdium  :    Equilibrium  , 

in  aqueous  solution.  N.  Demassieux.  ( 'omptes  rend.. 
»14, 158,  702— 703. 
br/EHXKUS  at  13  .  15°  and  100°  C.  arc  represented 
graphically.  The  solubility  of  lead  chloride  diminishes 
slightly  till  the  solution  contains  about  3  grms.  of  sodium 
chloride  per  I  no  grms.  :  after  which  the  solubility  increasi  s, 
owing  to  the  formation  of  a  labile  double  salt,  until  the 
attainment  of  the  transition  point,  at  which  the  correspond 
•unt  of  sodium  chloride  is  about  27  grms.  at  each 
temperature,  while  that  of  lead  chloride  varies  from  about 
2  gnus,  at  13  to  12  grms.  at  100  C.  (See  also  this  J. 
1914,  2--.H- -.1    R. 

Ferrous  and  chromatid  metaphosphate*.     A.  t'olani.  (omptes 

rend.,  1914,  158,  794—796. 
Ferkocs  metaphosphate.  Fc,(PO,)..  was  prepared  by  the 
action  of  fused  mctaphosphoric  acid  on  metallic  iron  or 
ferrous  chloride,  oxalate  or  phosphate  in  an  atmosphere 
■f  carbon  dioxide  under  similar  conditions  to  those  pre- 
scribed for  molybdenum  metaphosphate  (this  J..  1914, 
253).     It  was  obtained  as  a  white  powder,  slightly  greenish 


in  in.i-s,   insoluble  in  hydrochloric  and  nun      icida,  and 
oxidised  bj  hot  earn  ei  id,  with  liberation 

i  't     sulphur    dioxide,      V 

metaphosphate  failed,  the  ehi salt,  Cr(P0     ,.   <■• 

always   produced   owing   to  oxidation   bj  Ivefl 

Ik'ih  the  netaphosphoi i'   acid,     i    v 


"  Infu&ibU      white     precipitah  I  <>/ . 

II    Sana  and  K.  N.  Choudhury.     '/..  an  1914, 

86,  22".     22a 

I  'ni.n  hydrochloric  arid  arts  ,,,,  the  compound,   II  .Nile'  I, 
to   give    ammonium    and    mercuric    chlorides    in    mo|. 

quantities.     Hydrobromioand  bydriodie  acids  act  similarly, 
giving   a    mixture  of  bromides  ami    iodides   respectively. 

Hydrofluoric  acid  gives  mercuric  chloride,  mercuric 
fluoride  and  ammonium  fluoride,  indicating  that  ill  the 
nil  compound  the  chlorine  i>  attached  to  the  mercury 
and  not  to  the  nitrogen.  The  formula  HA'.Hg' 
further  supported  by  the  composition  of  the  yellow 
crystalline  precipitate  X  If  _.llgl  'I.  I'm  I ,.  obtained  from 
an  ammoniar.d  solution  of  the  "  white  precipitate  on 
S  Id  it  ion  of  chloi-.  rplatilic  aci  I,  and  by  the  formation  , 
"  white  precipitate  "  bv  the  action  of  sode  n  mercuric 

chloride.— W.  If.  P. 


yickeUnu  oxidt  ,     Rt  ;  ,   and   i  ->j  <i 

suboxide.     V.   Sabaxiei  and    I..    Espil.     (omptes   rend., 

1914.   158,  (itiH — liTj.  (Compare  ifeigon  and  Bar' 
this. I..  1914,323.) 

Cakbfuxly  purified  hydrogen  was  passed  over  a  known 
weight  of  heated  uiekelous  oxide,  the  extent  oi  the  pro- 
gressive  reduction  being  ascertained  by  weighing  the 
water  produced  during  observed  intervals  of  time.  The 
velocity  of  reduction  depends  upon  the  nature  of  the 
oxide,  the  rapidity  of  the  hydrogen  current,  and  the 
temperature.  Oxide  prepared  at  a  high  temperature 
i-  reduced  far  more  slowly  than  that  prepared  at  a  low 
temperature,  especially  when  the  reduction  is  effected 
at  a  low  temperature.  Results  are  quoted  for  reduction 
temperatures  between  155  end  250  '  .  with  hydrogen 
currents  varying  from  (i  to  24  c.c.  per  mill,  and  time- 
from  1  to  1(33  hours.  The  \  locity  of  reduction  is  an 
exponential     function    of     the     temp  and     the 

results    show     further     that     fairly    rapid     n 
occurs  to  a  suboxide,  which  is  then  reduced  to  the  metal 
at  a  much  slower  rata.      The  probable  formula  of  the  sub- 
oxide is  Xi,<>.  corresponding  to  the  compoun  I  Xi.,  No,),. 
The  reduction  is  retarded  by  traces  of  moisture. — J.  R. 

Phosphides  of  ma    ta         ■    Tht  higher .     S.    Sil 

and  T.    Dicckmann.     Ber.,    1914,   47,   780     784 

A  MIXTURE  of  2  grms.  of  manganese  and  2-4  _ i  in-.  0 
phosphorus  was  heated  in  an  exhausted  -  ill  I 
first  for  4S  hours  at  4(1(1  ('.  and  then  tor  48  houn 
600  C.  The  product  was  triturated  with  benzene, 
separated  by  filtration,  washed  with  alcohol  and  ether, 
and  dried  over  sulphuric  acid.  It  had  a  composition 
corresponding  to  MnP..  When  heated  iii  hydrogen  for 
13  hours  at  290  C.  (the  boiling  point  of  phosphorus) 
it  remained  unaltered,  but  at  4oo  ('.  it  gradually  lost 
phosphorus,  and  after  about  50  hours  was  completely 
converted  into  MnP  (sp.  gr.  .3-39  at  20  4  C).  Both 
phosphides  were  dark  _i  J  powders,  not  readily  atta 
by  acids,  and  possessed  ferromagnetic  properties,  the 
transformation  point  (Curie  point)  being  about  3*.  C. 
for  MnP,  and  2S  I '.  for  MnP.  When  heated  in  air  they 
burned  like  phosphorus,  leaving  black,  strongly  magnetic 
residues.  For  the  purposes  of  analysis  the  phosphides 
were  mixed  with  about  20  times  their  weight  of  sodium 
peroxide,  heated  verj  slowly  to  incipient  fusion,  the 
melt  treated  with  water,  the  solution  evaporated  to 
dryness  twice  with  hydrochloric  acid,  and  the  residue 
dissolved    in     hydrochloric    acid.      The     I  was 

then  determined  by  tilration  with  |iermanganate  (this  J., 
1913,  BIO)  and  the  phosphorus  by  precipitation  as- 
ammooium  phosphomolybdate  and  nprecipitatiun  a-- 
magnesium-ammonium  phosphate. — A.  S. 
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yit-rogen    hexoxidc    and    isonUrOgtn    tetro.il, h   :      Th.  

of  F.   Baschig.     E.   Miiller.     /..   anorg.    Chem.,    1914. 
86,  230—238. 

The  green  substance  obtained  bv  Raschig  (this  J.,  1911. 
1208)  and  by  the  author  (this  J.,  1912.  685)  is  considered 
to  be  not  nitrogen  hexoxide.  but  a  mixture  of  the  oxides 
NOj,  Na04,  N203  and  NO.  The  green  colour  can  be  i 
exactly  reproduced  by  dipping  a  test-tube  containing  [ 
liquid  air  into  liquid  XoO,  and  then  into  liquid  N204.  or 
even  by  depositing  these  oxides  separately  on  tubes  which 
will  fit  one  inside  the  other.  On  washing  with  liquid 
nitrogen  the  green  substance  does  not  lose  oxygen  or 
pass  into  NO,  or  isonitrogen  tetroxide. — W.  H.  P. 

Hydrogen  sulphide  ;    Colour! metric  determination  of  small 

quantities  of .      \V.    Mecklenburg     and    F.    Rosen- 

kriinzer.     Z.  anorg.  Chem.,  1914.  86, 143—153. 

The  process  depends  on  the  formation  of  methylene 
blue  when  dirnethvl-p-phenylenediamine  sulphate  and 
ferric  chloride  are  added  in  small  quantities  to  a  hydro-  I 
chloric  acid  solution  of  hydrogen  sulphide.  The  reagents 
are  added  in  the  order:  hydrochloric  acid,  diaruirre- 
-ulphate  and  ferric  chloride,  in  definite  quantities  as  rapidly 
as  possible,  the  temperature  being  kept  constant.  The 
colours  arc  compared  with  standards  prepared  in  a  similar 
manner  from  solutions  of  known  concentration  of  hydrogen 
sulphide  (determined  iodometricaliy)  containing  10  X  10"6 
to  3000  X  10-6  grm.  per  litre.  The  quantities  recom- 
mended for  500  c.c.  of  solution  are  :  10  c.e.  of  concentrated 
hvdrochloric  acid,  25  mgrms.  of  diaminesulphate,  and  2-5 
c.c.  of  a  01  molar  solution  of  ferric  chloride  dissolved 
in  equal  volumes  of  concentrated  hydrochloric  acid  and 
water.  The  limits  of  the  method  are  from  10  X  10~6  to 
3000  X  10~6  grm.  per  litre.— W.  H.  P. 

H'idrogcn  peroxide  •     The  photochemical  decomposition    of 

.J.  H.  Mathews  and  H.  A.  Curtis.     J.  Phvs.  Chem., 

1914,  18,  166—178. 
A  mercury  vapour  lamp  was  used  as  the  source  of  light 
and  in  order  to  maintain  a  constant  illumination  the 
lamp  was  surrounded  by  an  air  current  of  constant  tem- 
perature, circulated  through  a  Uviol-glass  tube.  The 
peroxide  solution  was  contained  in  a  Uviol-glass  tube 
which  was  rotated  by  means  of  a  pulley  fixed  at  its  upper 
end,  its  lower  end  being  plugged  with  paraffin  wax  and 
resting  on  a  spindle  inside  a  larger  tube  of  Uviol-glass 
through  which  was  circulated  a  stream  of  water  at  constant 
temperature  The.  decomposition  was  measured  by 
titrating  with  permanganate  and  sulphuric  acid.  It 
followed  the  course  of  a  unimolecular  reaction  and  ceased 
abruptly  on  extinguishing  the  light.  The  temperature 
coefficient  of  the  reaction  was  1-5.  Various  substances 
acted  as  negative  catalysts :  sulphuric  acid,  sodium 
bvdroxide,  iodine,  mercuric  chloride,  potassium  cyanide, 
sodium  thiosulphate,  hydrogen  sulphide,  aeetanilide, 
sodium  chloride,  calcium  hydroxide  and  barium  lmlroxide. 
The  ease  of  sodium  hydroxide  was  especially  interesting  as 
this  substance  acted  as  a  powerful  positive  catalyst  for 
the  decomposition  of  hydrogen  peroxide  by  heat. — J.  B. 

Bromine  associated  u-ith  chlorine  in  haloid  salts  ;    Use  of 

telluric  acid  in  the  determination  of .     F.  A.  Gooch 

and  H.  I.  Cole.     Amer.  J.  ,Sci.,  1914,  37,  257—262. 
Telluric  acid  may  be  used  instead  of  selenic  acicl  (see 
this  J.,  1913.   140)  for  the  selective  oxidation  of  hydro-    J 
bromic  acid  in  presence   of  hydrochloric    acid,    but  it  is 
neeessarj-  to  add  also  sulphuric  acid  to  liberate  the  hydro-    | 
bromic   acid  from  bromides.     A  weighed  quantity  of  the    \ 
haloid  salts  (chloride  and  bromide)  is  placed  in  a  Voit 
distillation  flask  together  with  1  grm.  of  telluric  acid  and    ' 
water  to  make  40  c.c.     The  flask  is  connected  by  ground 
glass  joints  with  a  receiver  containing  300  c.c.  of  a  1  per    I 
cent,  solution  of  potassium  iodide.     10  c.c.  of  sulphuric 
acid    (1  :  1)   are   run   into   the   distillation   flask,   a   slow 
current  of  carbon  dioxide  is  passed  through  the  apparatus,    I 
and  the  reaction  mixture  is  distilled  until  its  volume  is    i 
reduced  to  17 — 18  c.c      The  free  iodine  in  the  receiver    ' 
is  then  titrated  with  thiosulphate.     Under  the  conditions 


described  up  to  0-3  grm.  of  bromiue  (as  bromide)  can  In- 
accurately determined  in  presence  of  up  to  0  25  grm.  *- 
chlorine  (as  chloride). — A.  S. 


Carbon    and   graphite  ;     Heat    resistivity   of J.    \Y. 

Richards.     Trans.  Amer.  Eloetrochem.  Hoc  ,  1913    24, 
109—118. 

A  20  cm.  cube  of  the  material,  with  a  2-5  cm.  cubical 
cavity  in  its  centre,  was  heated  by  an  electric  are,  the 
temperature  within  1  mm.  of  the  cavity  being  measured 
by  a  thermocouple  inserted  in  a  small  hole  5  mm.  in 
diameter.  From  measurements  of  the  temperature  of 
the  outer  faces  the  following  results  were  obtained  : — 
National  Carbon  Co.  carbon  (202D— 853°  C.)  = 

368  thermal  ohms  per  cm.  cube. 
Achcson  graphite  (240" — 420°  C.)= 

3-69  thermal  ohms  per  cm.  cube. 
In  the  discussion  the  necessity  for  recognising  that  the 
temperature  of  the  inner  surface  is  not  necessarily  that  of 
the  source  of  heat,  but  that  it  is  determined  by  the  outside 
temperature,  the  conductivity,  and  the  thickness  of  the 
walls,  was  pointed  out.  Thus  it  is  not  neeessarj-  that  the 
temperature  of  the  gases  in  an  open-hearth  furnace 
be  below  the  melting  point  of  the  roof  bricks ;  it  is  in  fact 
frequently  some  hundreds  of  degrees  higher. — W.  H.  P. 


Sodium   chloride   as  a   reagent  for   the   detection   of  soluble 
silicates.     Isnard.     See  XII. 


Patents. 

Nitrogen  oxides  or  oxyacids  ;  Process  and  apparatus  for  the 
manufacture  of— — >.  A.  H.  Lymn,  London.  Eng. 
Pat.  3194.  Feb.  7,  1913. 

A  tube  containing  a  bed  of  porous,  refractory  material, 
such  as  fireclay,  is  heated  by  means  of  a  combustible 
gas,  and  a  mixture  of  nitrogen  and  oxygen  is  passed  over 
it  and  combination  induced  inside  and  around  the  refractory 
mass  ;  or  the  gases  may  be  passed  through  the  walls 
of  a  porous  cylinder  and  caused  to  combine  near  its  surface, 
which  is  thus  raised  to  incandescence.  Steam,  super- 
heated to  the  point  of  dissociation,  may  also  be  introduced 
into  the  gaseous  mixture,  in  which  case  the  reunion  of 
hydrogen  and  oxygen  causes  an  intensely  high  temperature, 
which  promotes  the  combination  of  nitrogen  and  oxygen. 
To  minimise  dissociation,  the  nitrogen  oxides,  as  soon 
as  they  are  formed,  are  cooled,  or  absorbed  by  a  suitable 
liquor.  The  gases  may  be  admitted  under  pressure,  at 
a  reduced  pressure,  at  a  high  velocity,  or  intermittently 
by  means  of  a  scries  of  explosions. — O.  R. 


Sulphuric  acid  from  the  sulphur  compounds  of  ammonia- 
freed    coal-gas;      Process  for  manufacturing ,    and 

apparatus  therefor.  J.  Mackenzie.  Middlesbrough-on- 
Tees.  Eng.  Pat.  4770,  Feb.  25,  1913. 
Coal-gas,  which  has  been  cooled,  condensed,  scrubbed. 
and  freed  from  ammonia,  is  passed  through  a  series  of 
purifiers  containing  ferric  oxide.  As  soon  as  one  of  the 
purifiers  is  charged  with  sulphur,  hot  air  is  passed  through 
it,  and  the  sulphur  dioxide  which  is  formed,  mixed  with 
air,  is  passed  successively  through  a  contact  chamber 
containing  heated  spent  pyrites,  a  Glover  tower,  a 
sulphuric  acid  chamber,  and  a  Gay-Lussac  tower,  for  the 
manufacture  of  sulphuric  acid. — 0.  R. 

Metallic  oxides  or  compounds  [hydroxides];    Manufacture 

[bu  electrolysis]  of .     C.  White.  London.     Eng.  Pat. 

40S2.  Feb!  17.  1913. 
Ax  alkali  chloride  solution  (20 — 25  per  cent.)  previously 
purified  and  containing  J — 1  per  cent,  of  alkali  hydroxide- 
is  heated  to  98°  C.  and  electrolysed,  using  as  anode  the- 
metal  (copper,  zinc,  lead,  tin,  bismuth)  of  which  it  is 
desired  to  form  the  oxide  or  hydroxide.  A  current  density 
of  about  100  amps,  per  sq.  m.  under  a  pressure  of  1  volt 
may  In-  employed. — (>.  R. 
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Manufacture  of    -  -by   muttip  tfion. 

S.    M.    LilBe,    Philadelphia     Pa      i    -     Pat.    1,08 
Feb.   10,   1914 

In  a  multiple-effect  tie-  manufacture  of 

— ;il<  from  brine,  two  or r    e\  aporatore  communicate  by 

tra;  Buitabla  conduit   with  .c  devioe  foe  separating 

eited     -  ill     ci  ■■  -ill-  Bteam    connections 

allow  tin-  ovaporators  at  either  end  oi  the  seri 
alternately  as  the  hottest   and  coldeal   end  respectively, 
a  Bon   "l   brine  through  the 
eonduit,  sufficiently  i  ilt,  which  is  deposited 

in  the  conduit,  into  the  separator.     0.  R. 

tTkoria  from   monatitt    tand ;     Process   of  extracting . 

C  Baskerville,  Now  J  nor  to  YVelsbach  Light 

■  ity,  N.J.     U.S.  Pat  1,087,099,  Feb.  IT. 

1914. 

m,  lime,  and  caloium 
fluoride  is  heated  to  a  temporatitre  In.  i  eliminate 

>•!»< >-  i  silicon  from  the  sand,  and  to  convert  the 

metals   into  carbides,   which   are   then   disintegrated   by 
slaking      0.  R. 

;    Apparal  manufacture  of — — •. 

\\     l     Doerflinger,  Halesite.  N.Y.,  Assignor  to  Niagara 
Alkali  Co.     I'.s.  Pat.   1,087  137,  Feb.   IT.  1914. 

A  apparatus  fur  treating  tin  with  hydrochloric  acid  com- 
es a  reaction  vessel  fitted  with  a  double  looked  inlrt 

for  the  tin.  an  inlet  for  the  acid,  an  internal  appliance  for 
dating  the  temperature,  and  a  number  of  independent 

temperature-regulating  jackets      0.  R. 

ills  from   help;    Proces*   of  obtaining .     H. 

to    Pacific    Kelp  I'"..   San   Francisco, 
Cal.     U.S.  Pat.  1,087,477,  Feb.  IT.  1914. 

■  is  allowed  to  decompose  in  a  porous  vessel  until 
converted  into  a  semi-solution;  chlorides  are  deposited 
■on  the  outride  of  the  vessel  as  an  efflorescence  and  are 

ered.  The  kelp  is  then  allowed  t"  decompose  further 
•until  the  moisture  has  evaporated,  water  is  added  to  the 
;d  nitrates  are  recovered  in  a  similar  manner  as 
an  efl  on  the  outside  of  the  vessel. — O.  R. 

/'  -■  salts,   especially   potassium    sails,   continuously 

.in    (i    counter-current    apparatus.     K.     Kolichen    and 
R.  Meyer.     Ger.  Pat,  270,380,  Dee.  2.  1910. 

The  cylindrical  apparatus  is  divided  into  compartments 

onical  partitions  disposed  in  pairs  and  communicating 

at  their  adjacent  narrow  ends  by  small  openings.     These 

partitions  act  as  heating  surfaces  and  the  upper  one  of 

each  pair,  with  its  wide  end  uppermost,  serves  as  a  dis- 

ing  chamber.     The  material  is  introduced  at  the  top 

of  the  apparatus  aud  is  carried  downwards  through  the 

il  dissolving  chambers  by  stirrers  mounted 

on  a  centra!  shaft,  which  also  carries  distributing  plates. 

The  solvent  'liters  at  the  lower  end  of  the  apparatus  and 

the  solution  leaves  near  til"  top.      steam  for  heating  Bows 

from  above  downwards   through   the   heating  chambers 

bounded  by  the  conical  partitions  and  the  outer  wall  of 

the  apparatus. — A.  S. 

,    Apparatus  for  obtain- 
ing  ■     S.  Hauli.     Ger.  Pat.  270,193,  June  20,  1913. 

Addition  to  Ger.  Pat.  263,044. 

>'  the  apparatus  described  in  the  chief   patent  I  this  J., 

1913.  1067),  a  screw  is  mounted  in  the  tube  through  which 

-  s  into  the  dish  below.      The  kicseritc  is 

.v  and  gradually  fills  the  dish 

lowly  over  the  side.     The  dish  may  be 

i  valve  held  in  place  by  a  spring  or  counter- 

•:til  opened  by  the  kieserite  forced  downwards  bv 

w.—  A.  S. 

Xilrogen  ;    Fixation  of .     ,1.   E.   Bucher,   Providence. 

R.I..  U.S.A.     Eng.  Pat.  2T.T13,  Dee.  2.  1912. 

Pat.  455,799  of  1912  ;   this  J.,  1913,  943.     Refer- 
lirected  in  pursu  -    it.  7,  Sub-sect.  4,  of  the 


Patents  and   D  im      5617  of 

188)  and  1605  oi  1908      I    F  B 

Silicates  containing  polasl 
products  wh  /. .     p. 

Si  In.  ii".  i ■  ,in..  |  in';   Feb.  20, 

1913.     Under  Int.  Oonv.,  Feb    21,  1912. 
See  l'i    Pat    154,632    E 1913  -I    F.  B. 

Alkali-metal  comj 

it.  Stolberg, 
any.     U.S.  Pat.  1,0  Feb.  17,  1914. 

Pat  252,278  oi  1911  ;  this  J.,  1912,  1179.     T.  I 

Alkalis  from    natural  — . 

A.       M  I     s        |',. 

1,089,716,  March   10,   1914. 

Ger.  Pat.  264,900of  1912;  this  J.,  1913, 1066.     '1  • 

m  salts  :     I  .■■ 

\  idanges  et 
Engrais)  Soc.  Anon..  Rueil,  France.     Eng.  Pat 
Feb.  21,  1913.     Under  Int.  Conv.,  Feb.  24,  1912. 

Ft.  Pat.  154,498  at  1913  ;  this  J.,  1913,  B82.     I.  I".  B. 


I  Pi  ■■  I     <"/ .      C.    Bosch  and  A.    Mil' 

ion  I  i  Badis  he  Artilin  und  Soda  Fabrik,  Ludwige 
hafen     on     Rhine.    Germany.     C.S      Pat.     1,089,185, 
March  5,   1914. 

SBB   Addition   of  Aug.    13,    1912,  to  Fr.   Pat.   431.295  of 
1911  :  this  J..   1913,  233    -T.  F.  B. 


Ammonia;    Process  for  th-    synthetic  preparation  of 

Htuents.  A.  Matignon,  Bourg-la-Reine, 
Assignor  to  Soc.  Generate  des  Nitrures,  Pari-.  Q.S 
Pats.  1,089,240  and  1,089,241,  March  3,  1914. 

SeeFt.  Pat.  430,595  of  1910  j  this  J.,  1911,  1381.— T.  F.  B. 

Radiothorium  :   Proc  of .     P   M. 

Justice.    London.      From    0.    KnoHer   und   Co.,    Berlin. 
Eng.  Pat.  5960,  March  10,  1913. 
See  U.S.  Pat.  1.076.141  of  1913  ;  this  J.,  1913.1116  — TF.B. 

Hydrogen    peroxide  :     Manufacture    of .     H.    Wade. 

London.     From  Henkel  und  Co.,  Dusseldorf,  Germany. 
Eng.  Pat.  llUTo.  May  3.   I 

SEEFr.  Pat.  457,696  of  1913  .this  J..  1913.  1010.— T.   F.  B. 

Chlorati      solutions         !'  for     activating .     K. 

Hofmann.       Charlottenburg,       Germany.     Eng.       Pat. 

20,593,   Sept     11,   1913.     Under  Int.   Oonv.,  Xov.   19, 

1912. 
See  Ger.  Pat.  267,906  of  1912  ;  this  J.,  1914.  200.—  T.  F.  B. 

Lime  in  block- form  :    Process  for  the  production  of . 

F.   Xeumerkel.    Budapest.      Eng    Pat.    22.924.   Oct.    10, 

1913      Under  Int.  Conv.,  April  It.  1913. 
See  Fr.  Pat.  461,359  of  1913  ;  this  J..  1914,  260.— T.  F.  B. 

.4/,,,,.  or   artifi,  of   making 

i,„!e,l .     R.  (Sans.   Pankow,    taignoi    to  J.   D. 

i    A.G.,    Berlin.     Reissue   No.    13,691,    Feb.    24. 
1911.  "t   U.S.   Pat.   914,405,  March  9.   1909. 
See  Eng.  Pat.  8232  ol  1907;    this  J.,  1907,  1091.— T.  F.  B. 

Hydrated  ahtmino-sil  "d  process 

0t    ,„,„/  R.    <;ans.    Pankow,    Assigno; 

J  D  Riedel  A.-G.,  Berlin.     Reissue  No.  13,688,  Feb.  17, 
1914.  of  U.S.  Pat.  943,535,  Dec.  14.  1909. 

See  Fr.  Pat.  374,525  of  1907  ;  this  J.,  1907,  872.— T.  F.  B. 
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Tin    tetrachloride;   Process  of  producing .     Obtaining 

tetrachloride  of  tin  from  tin-scrap  and  other  materials 
containing  tin.  P.  Wolff,  Wetzlar,  Germany,  Assignor 
to  Vulcan  Detinning  Co.  U.S.  Pats.  1,087,522  and 
1,0S7,523,  Feb.  17,  1914. 

See  Fr.  Pat.  405.S51  of  1909  ;  this  J.,  1910,  424.— T.  F.  B. 


L.     Nonnet, 
17,   1914. 

1913,  602.— T.  F.  B. 


Bisulphites;     Process     of    stabilising 

Brussels.     U.S.    Pat.    1,087,547,   Feb 

See  Ft.  Pat.  450,804  of  1912 ;  this  J., 

Titanium    ci/annnitride ;    Process    of    producing .     S. 

Peacock,  Chicago,  Assignor  to  E.  I.  du  Pont  de 
Nemours  PowderCo.    U.S.  Pat,  1,088,359,  Feb.  24,  1914. 

See  Eng.  Pat,  11,392  of  1912  ;  this  J.,  1913,  600.— T.  F.  B. 

Electrolysis  of  alkali  or  alkaline-earth   chlorides  ;   Process 

ror   thc  .     A.    Clemm.     Fr.    Pat.    463,395,    Oct.  8, 

1913.     Under  Int.  Conv.,  Dec.  3,   1912. 

See  Eng.  Pat,  21,462  of  1913  ;  this  J.,  1914,  312.— T.  F.  B. 

Phosphorus  pentachloride  ;  Process  for  producing .     S. 

Peacock.     Fr.Pat.  463,497,  Oct.  10,  1913. 

See  Eng.  Pat.  23,023  of  1913  ;  this  J.,  1914,  256.— T.  F.  B. 

Sodium    bisulphaU  ;    Process  for    making in   a  form 

which  can  be  calcined  directly.  Akt.-Gcs.  Dynamit 
Nobel.  Fr.  Pat,  464,097,  Oct.  23,  1913.  Under  Int. 
Conv.,  Jan.  22,  1913. 

See  Ger.  Pat.  263,120  of  1913  ;  this  J.,  1913,  909.— T.  F.  B. 

Hydrogen;   Production  of .     A.   MessersLhinitt,   Stol- 

'berg,  Germany.  Eng.  Pat.  18,028,  Aug.  7, 1913.  Under 
Int.  Conv.,  Jan.  10,  1913. 

See  Fr.  Pat.  461,480  of  1913  ;  this  J.,  1914,  200.— T.  F.  B. 

Oxyqen  \from  air]  ;   Apparatus  for  the  manufacture  of- . 

E.   F.'Auraont.  Paris.     U.S.   Pat.    1,088,052,    Feb.   24, 

1914. 
See  Eng.  Pat.  11,306  of  1911  ;  this  J.,  1912,  230.— T.  F.  B. 

Hydrogen  and    oxygen  ;    Electrolytic    production    of  . 

The   Knowles   Oxygen   Co.,   Ltd.,    and   R,    W.    Grant. 

Fr.  Pat.  463,507,  Oct.  10,  1913. 
See  Eng.  Pat,  18!2  of  1913 ;  this  J.,  1914,  24.— T.  F.  B. 

Recovery  of  sulphur  from  pyritic  ores.     Eng.  Pat,  26,370. 
See  X. 

Collection  and  separation  of  finely  divided  sulphur.     Eng. 
Pat.  26,594.     See  X. 

Electrolytic  generator  [for  hydrogen  and  oxygen].     U.S.  Pat. 
1,087,937.     See  XI. 


Vm— GLASS;    CERAMICS. 

Transparent  quartz;  French    manufacture  of and    its 

applications.  Mercury  vapour  lamps.  J.  Gallois.  Bull. 
Soc.  d'Encour.,  1914,  121,  205—212. 
Dependent  till  1911  on  English  and  German  imports, 
the  French  now  manufacture  their  own  silica  ware,  a 
factory  at  Laigneville  producing  fused  quartz  which 
allows  the  whole  mercury  spectrum  down  to  2302  Angstrom 
units  to  pass  through  a  thickness  of  3  mm.  of  the  medium, 
a  transparency  to  ultra-violet  rays  which  permits  of  its 
application  to  the  sterilisation  of  liquids  in  addition  to 
industrial  illumination  and  chemical  ware.  A  new 
mercury  vapour  lamp  with  quartz  illuminating  tube  i; 
described.  In  the  initial  position  the  mercury  rills  the 
illuminating  tube,  but  when  the  current  is  started,  a  coil 
attracts  an  armature  connected  by  a  rod  with  the  tube, 
and  turns  the  latter  on   its  axis  about  40°  whereby  in 


consequence  of  the  shape  of  the  tube  the  mercury  is 
divided  into  two  portions  and  an  arc  is  formed  across 
the  intervening  space.  Quartz  lamps  are  constructed  to- 
work  under  tensions  of  220  to  500  volts,  giving  a  candle- 
power  of  500 — 6600.  The  most  powerful  will  illuminate 
an  area  of  2  hectares  (5  acres). — H.  H.  S. 

Patents. 

Oil  fired  furnaces  for  melting  glass  or  other  fusible  substances. 
A.  A.  Mohn,  London.  From  J.  Rothkopf,  Paris.  Eng. 
Pat.  26,494,  Nov.  18,  1912. 

A  continuous  furnace  is  provided  with  an  arched  double 
roof,  the  hot  combustion  gases  returning  through  the 
space  thus  enclosed,  with  the  result  that  a  more  intense 
and  regular  heat  is  reflected  on  to  the  material  to  be 
melted  in  the  furnace,  whilst  the  waste  gases  are  utilised 
for  the  production  of  superheated  steam  which  is  employed 
to  break  up  and  spray  the  heavy  liquid  hydrocarbons 
used  in  the  burner. — H.  H.  S. 

Refractory  products  of  quartz  and  similar  materials  ;  Mai 

facture  of .     W.  Boehm.     Fr.  Pat.  463,147,  Oct.  2, 

1913. 

Silica  or  zirconia  is  rendered  conducting  by  addition  of 
soda  or  potash  lye  and  then  fused  by  electric  current,  the 
heating  being  continued  until  the  alkali  is  volatilised. 
The  ware  is  shaped  in  the  fused  condition. — H.  H.  S. 

Bricks  ;  Methods  and  apparatus  for  the  burning  and  like 

treatment  of  .     E.    C.    R,    Marks,   London.     From 

A.  A.  Scott,  Knoxville,  Tenn.,  U.S.A.     Eng.  Pat.  4286, 
Feb.  19,  1913. 

Dried  bricks  are  placed  in  a  series  of  closed  self-contained 
communicating  kiln  chambers,  each  forming  in  itself  & 
complete  kiln  and  having  its  own  combustion  chamber. 
The  chambers  are  mounted  on  suitable  trucks  moving  on 
a  track  through  a  tunnel  of  sufficient  height  to  leave 
a  drying  chamber  for  wet  bricks  above  the  train.  Means 
are  provided  for  the  introduction  of  fuel  into  each  kiln- 
chamber,  and  flues  connect  the  rear  end  of  one  with  the 
forward  end  of  its  successor  throughout  the  train.  When 
the  bricks  in  the  middle  kiln  are  burned,  the  train  is 
advanced  one  chamber,  a  new  kiln  filled  with  dried 
hot  bricks  being  added  at  the  rear. — H.  H.  S. 

Earthen  ware  ;  Methods  of  placing  articles  of and  the 

like  in  firing  ovens  and  in  saggers.     W.  Hassall,  Burton- 
on-Trent.     Eng.  Pat.  14,325,  June  20,  1913. 

Lavatory  basins  and  similar  articles  are  supported  in 
firing  or  glazing  ovens  by  floors  or  shelves  extending  only 
partly  across  the  area  of  the  saggers  so  that  the  article? 
overlap  one  another  vertically,  the  saggers  of  each  "  bung  " 
or  stack  being  arranged  so  that  floors  and  spaces  alternate 
in  position. — H.  H.  S. 

Abrasive  compounds;   Method  of  producing .     T.   B. 

Allen,    Assignor    to    The    Carborundum    Co.,    Niagara 
Falls,  N.Y.     U.S.  Pat.  1,087,705,  Feb.  17,  1914. 

A  molten  magma  having  substantially  the  theoretical 
composition  of  garnet  is  allowed  to  cool  slowly  to  permit 
of  the  crystallisation  of  garnet,  and  then  quickly — for 
example,  by  crushing  in  water — in  order  to  prevent  dis- 
sociation of  the  garnet. — H.  H.  S. 

Polishing    material;    Manufacture    of from    bauxite. 

E.  Strasser.     Fr.  Pat.  463,570,  Oct.   13,   1913. 
Bauxite  rich  in  iron  is  calcined  at  1200°— 1400°  O,  with 
addition  of  a  reducing  agent  such  as  common  salt  and 
carbon,  which  will  form  a  volatile  compound  of  iron,  and 
the  residual   alumina   is   fused   in   an  electric  furnace. 

— H.  H.  S. 

Ceramic    materials    and    products;    Manufacture    of 

T.  Moses.     Fr.  Pat.  463,899,  Oct.  27,  1913. 
Fragments  of  porcelain,  faience  and  glass,  free  from  iron, 
are  mixed  in  the  proportions  100  :  35  :  20,  powdered,  and 
treated  as  in  the  manufacture  of  glazed  tiles. — H.  H.  S. 


Vul.  XXXIII.,  v.   :  : 


I  L   1X.-1U  HIDING  MATERIALS. 


:(.■.:, 


articles;  Cleaning  of  preparatory  to  tht   appli- 

cation of  a  coating  of  enamtl  or  the  like.      !     R    Davidson, 
Wostmount,       Quebec,    Canada.     V.».      Pal      16,654, 
July  18,  1013. 
Tin:  metal  articles,  such  as  sheet    iron  or   itcel,   are  firs! 
Immersed    in   concentrated    sulphuric   a,  id     to  oarbonise 
.   Ihen  allowed   to  stand   in   water,   when   the 
oniscd    matter    settles,  and    the    dilute    arid  formed 
fi i rt lut i-  cleanses  the  metal.     Finally  they  are  wash.. I   in 
i  water  heated  preferably  to  near  the  boiling  point, 
an  I  dried.     T.  S 


tmmelling  sheet  iron  and  Ihi    liki  :  Process  for 
Honigmann.  Aachen,  Prussia.     Eng.  Pat.  28,3! 


L. 

_  ,398,  Deo.  9, 

1913.     Under  Int.  Conv.,  April  «.  1913. 

\l  .  \i  i  I.-  silver  is  used  in  the  undercoat  as  a  substitute 
for  ooball  or  nickel  oxide,  or  for  .i  silver  compound  in 
solution,  in  order  to  make  the  enamel  more  flexible  and 
adherent.     II.  II.  S. 

Btamcls ;     Manufacture    of    white .     Verein.     Chem. 

Kahr.,     Landau,     Kreidl,     Heller    und    Co.     Fr.    Pat. 
123,  Oct,  14,  1913.     L'nder  Int.  Conv.,  Oct.  22,  1912. 

Oxides  and  silicates,  e.g.,  of  zirconium,  titanium,  aluminium 
and  tin.  suit  iblc  for  use  as  agents  for  producing  opacity,  are 
finely  ground  and  treated  in  the  enamel  mill  with  very 
i  I  or  alkali,  by  absorption  of  which  they  become 
oapablc  of  combining  with  water.  Formation  of  sols  is 
avoided  l>y  addition  of  cryst  tlh  ids.     H.  II.  S. 


IX.     BUILDING  MATERIALS. 

Portland  cement;  D  an  of  the  finest  flour  in . 

A.   Hauenschild.     Tonind.-Zeit.,   1914,  38.  477—478. 

:\htumi  cement  was  divided  into  fractions  of  different 

legrec;  of  fineness  by  tirst  passing  it  through  a  sieve  with 

i'.««l   meshes     per   sq.    cm.    and   then   grading   the   finer 

mrtion  in  an  air  centrifuge,  the  material  being  fed  through 

i  hopper  on  to  a  distributing  plate,  on  leaving  which  it 

vas  subjected  to  the  action  of  a  centrifugal  air  current, 

■reduced  by  a  fan  rotating  at  2180  revs.   |  er  min.     In 

his  way   considerable    quantities    of    the    material    were 

rested,  the  different  fractions  being  collected  in  a  series 

ntric  receptacles.     The   finest    fraction  contained 

ho  greater  part  of  the  sulphates  present  in  the  cement. 

he  various  fractions  did  not  differ  much  in  composition 

regard  to  the  loss  on  ignition,  which  was  greatest 

i  the  finest   fraetion,   and  decreased   progressively  with 

le  decrease  of  fineness.     The  time  of  setting  was  accele- 

he    volume. weight    decreased,    and    the    volume- 

■nstaiiey  increased  with  increasing  fineness.     The  greatest 

by    Portland   cement  grains   the 

raensionsof  which  were  between  00363  and  00197  mm. 

he  finest  flour,   less   than   0'007   mm.    in   size,   rapidly 

1  carbon  dioxide  and  water,  and  was  therefore  not 

lapted  to  yield  cement  of  the  greatest  strength. — O.  R. 

iilftmii  cement ;    Thi    iron  in .     H.  Kiihl.  Tonind.- 
Zeit,  19U,  38.  537—540. 

uts  were  prepared,  all  having  the  same 

modulus,  <•!   ratio  of  silica  to  alumina  plus  ferric 

>iz..    1:11)0.    but    with    tho    percentage   ratio 

ing     in     the    different    groups    from 

0-19  :  10-85.       In   each   group,  the   pro- 

■f  lime  only  was  allowed  to  vary.     The  highest 

■portion  of  lime  which  could  be  safely  introduced  was 

ixiderably   higher   with   the   cements   rich   in   alumina 

'h  those  ri.-h  in  ferric  ..side,  the  limiting  values 

"hydraulic   modulus"   being   1:2-3  anil   1:2-0 

lv.      Within    the    limits    for    a    true    Portland 

■  lulus,    1:1-2   to   1  :  40),  the  highest 

proportion    of   lime    is    given    bv    the    formula 

0,A1.0.,+z.3Ca0.2Fo;O3.       A    micro' 

idv  of  cement   clinker  containing   varying    pro- 

iltions  of  ferric  oxide  indicated  that  iron  compounds 


act  beneficial!}  as  i  Qui  in  bringing  about  sintering,  which 
the  proper  formation  and  crystallisation  ol 
i hi  ■  linki  i  n  I'.  Sodsj. 

Blast  furnact    tlag  in   Portlai  I  cement;    Dcierminalioi 

.     F.    Hart.     '/..    I  [iters.    Nahr.    Qenussm.,    1914, 

27,  286     290. 

Tin:  material  is  dried  at  lo-">  C.  and  the  fine  meal  of 
Portland  cement  removed  through  a  sieve  with  6000 
in.  .his  per  si|.  cm.  The  residue  is  washed  with  alcohol 
and   ether,  dried,   and    particles  of  iron   [amoved   by   a 

net.     Twenty  gnns.  ore  then  submitte 
fractionation  by  Bhaking  with  mixtures  of  benzene  and 
methylene   iodide  oi  1-06,   3-00    S»96,  and   2  7u 

respectively,  so  as  to  obtain  five  fractions:    (I)  sp 
above  3-05  (oemi  nl  clinker),  (2)  sp.  gr.  3-0  -3-05 
sp.  gr.  2-96    3-0  (mixtures  of  cemenl  and 
-To     2-96  (slag),  and  ("i)  sp.  gr.   below  2-7  (i 

am,  in  l  ■ ' .  I  Fracti  rtal ion  i -  con! inned  until 
portions  1  and  4,  examined  microscopically  (and,  if  desired, 
by  chemical  analysis),  are  found  to  be  pun-,  and  the 
sulphide  sulphur  is  then  determined  in  each,  as  well  as 
in  the  original  cement.      The  percentage  of  added  slag  is 

a      li 
given  by  the  formula,  H  =100-     r,  in   which    a    is    the 

sulphid ntent  of  tho  cement,  b  and  c  that  of  fractions 

1  and  +  respectively.  The  met  led  is  inapplicable  if  more 
than  one  kind  of  slag  b  -  present. — !•'.  Suds. 

Patexts. 

im  and  kilns  ;  for  »■<•>  in  (he  bottoms 

of .    C.  T.  II.  Phillips,  Buralem,  Staffs.     Eng.  Pat. 

3013,  Feb.   12,   1013. 

The  brick  or  ':  quarry  "  is  formed  with  one  or  more  semi- 
circular indentations  at  its  longitudinal  and  transverse 
edges,  so  that  when  one  row  of  bricks  on  edge  is  bridged 
over  with  similar  bricks  on  the  flat,  passages  arc  formed 
for  the  circulation  of  air.  (Reference  is  directed  to  Kng. 
Pats.  8561  of  lS'Ki.  Is,?:1,!!  of  1892,  21,2.10  of  1895, 
9948  of  190").  and  8362  of  1911.)— 0.  R. 

Refractory  brick.     II.  Wessling,  Havs  Station,  Pa.     U.S. 
Pats.  1,088,755  and  1,088,766,  March  3.  1914. 

Fixe  particles  of  silica  aro  bonded  together  by  finely 
pulverised  soapstone  in  the  proportion  of  6000  lb.  to  150  lb. 
A  smooth  surface  is  obtained  by  dipping  the  brick  in  a 

bath   of   powered   silica   and    water   before   drying   and 

burning.— II.  H.  S. 

Portland  •■■nun!;    Application  of  the  waste  from  sugar- 
refineries  to  the  manufacture  of  an  artificial — .     Soe. 

Anon,  des  Etablisscments  A.  Maguin.  First  Addition, 
dated  Dee.  12,  1912.  to  Fr.  Pat.  460,438,  Oct.  4,  1912 
(this  J.,  1914,  27). 
The  coal  for  firing  the  kiln  passes  first  through  a  drying 
tube,  and  is  then  rased  by  in  elevator  into  a  hopper 
whence  it  is  fed  to  a  double  tube  grinding  mill.  The 
powdered  coal  is  delivered  by  an  elevator  to  a  screw 
conveyor  leading  to  the  kill',  any  surplus  being  returned 
by  another  screw  conveyor  to  the  elevator. — A.  T.  L. 

Artificial  stone;    Porous and   its  production.     3.    W. 

Aylsworth,  East  Orange,  and  F.  L.  Oyer,  M.  .ntclair, 
N.J.  U.S.  Pat.  1,087,098,  Feb.  17,  1914. 
Powdered  aluminium  and  a  small  quantity  of  slaked  lime 
are  added  to  mixtures  containing  Portland  cement. 
whereby  hydrogen  is  evolved  on  tho  addition  of  water, 
with  the  formation  of  porous  artificial  stone. — ().  R. 

• .,/,  concrete  and  the  like  in  briquette  form  ;    Apparatus 
for  applying  tensile  and  comprt  —.      V  K. 

Bamber,  London.     Eng.  Put.  6645,  Mar  h  18,  1913. 
The  use  of  two  separate  machines  in  carrying  out  tensile 
and  crushing  tests  is  avoided  by  an  apparatus  comprising 
a  fixed  frame  carrying  an  abutment  for  compression  tosts, 
atKl    1  cross   member   provided   with  a  jaw  for 

02 


356 


Cl.  X.— METALS  ;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY, 


[April  15.  1914. 


tensile  tests.  A  movable  frame  mounted  so  as  to  slide 
within  the  fixed  frame  and  carrying  a  complementary 
abutment  and  a  complementary  jaw,  is  forced  upwards  by 
compressed  liquid  and  exerts  a  tensile  strain  on  the  test 
briquette  held  by  the  jaws  and  a  crushing  strain  on  that 
between  the  abutments. — H.  H.  S. 

Alkaline     cement*.     J.     H.     Amies,     Philadelphia.     U.S. 
Pats.  1,037.914  and  1,088,646,  Feb.  24.  1914. 

Dry  cement  powders  capable  of  being  shipped  in  bags, 
and  of  securing  the  set  of  natural  soil  when  mixed  with 
such  soil  and  water,  are  composed  of:  (1)  60  parts  of 
Portland  cement.  30  of  calcium  hydroxide,  and  10  of  soda 
ash  or  other  water-soluble  alkali:  (2)  50  parts  of  Portland 
cement.  30  of  calcium  hydroxide  and  20  of  plaster  of 
Paris.— H.  H.  S. 

Concrete  ;     Process   of   waterproofing .     A.    E.    Horn, 

New  York.     U.S.  Pat.  1,088,022,  Feb.  24,  1914. 

Ammonium  stearate,  or  other  ammonium  soap  unstable  in 
air  and  free  from  other  alkali,  is  added  to  the  water  used 
for  gauging  the  concrete. — H.  H.  S. 

Refractory  brick  [for  lining  rotary  kilns]  ;    Manufacture  of 

from   cement.     Soc.   .1.    et.   A.    Pavin   de   Lafarge. 

Fr.  Pat.  463,394.  (Jet.  S.  1913. 

To  render  bricks  made  from  Portland  cement  clinker  more 
durable  small  quantities  of  calcium  fluoride  and  calcium 
chloride  are  added.  The  bricks  are  made  by  agglomerating 
with  calcium  fluoride,  and  chloride,  powdered  Poitland 
cement  clinker  containing  S104  20—30,  Al203+Fe203 
2 — 5,  and  CaO  65 — 70  per  cent.  The  quantity  of  fluorine 
should  not  exceed  1  per  cent,  of  the  whole  mass. — A.  T.  L. 

Cement    or    artificial    stone;     Process  for    colouring • 

vilh  substances  having  a  b<isis  of  kaolin  or  other  alum 
silicates  and  prepared  by  special  methods.     A.  J.  Caubel. 
Fr.  Pat.  464.057.  Sept.'  27,  1913. 

A  chrome  green  is  prepared  by  mixing  finely  powdered 
kaolin  with  sodium  bichromate,  making  into  a  paste  with 
a  5  per  cent,  solution  of  common  salt  and  a  1  per  cent, 
solution  of  sodium  silicate,  drying  and  calcining  in  a 
reducing  atmosphere.  Cobalt  blue  is  prepared  similarly 
from  kaolin  and  the  double  chloride  of  sodium  and  cobalt, 
and  a  red  material  from  kaolin  and  ferrous  sulphate.  A 
lead  ehromate  colour  is  made  by  precipitating  with 
bichromate  a  boiling  mixture  of  kaolin  and  lead  acetate. 
Similar  products  may  also  be  prepared  by  treating  a 
paste  consisting  of  kaolin  and  sodium  silicate  with  an 
aqueous  solution  of  the  colouring  matter,  boiling,  and 
precipitating  with  sodium  carbonate  and  alum.  For 
colouring  cement  and  artificial  stone,  the  materials 
prepared  as  described  arc  boiled  with  a  solution  containing 
caustic  soda,  2,  and  sodium  carbonate  5  per  cent.,  decanted 
and  filtered.  The  dry  colour  is  then  mixed  with  cement 
and  sand  and  water. — A.  T.  L. 


a  pressure  of  3  lb.  per  sq.  in.  is  applied  till  the  mass  softens. 
It  is  next  mixed  with  5  per  cent,  of  cellulose  acetate  and 
with  chemicals,  e.g..  caustic  alkali,  or  rosin  size,  or  soda 
and  alum,  with  or  without  jute  or  hemp  waste  previously 
steeped  in  hot  caustic.  The  mass  is  finally  compacted 
by  alternate  drying  and  pressing.  The  proportions  of 
the  ingredients  may  be  :  sawdust  70,  jute  waste  20, 
cellulose  acetate  5,  chemicals  5,  per  cent. — H.  H.  S. 

Wood  and  other  porous  bodies  :  Apparatus  for  the  impregna- 
tion of .     F.  Moll.     Fr.  Pat.  403.630.  Oct.  14,  1913. 

Under  Int.  Conv..  Oct.   16,  1912. 

The  vessels  in  which  wood.  etc..  is  treated  under  pressure 
with  a  solution  of  mercuric  chloride,  copper  sulphate,  or 
acid  zinc  fluoride  are  made  of  materials  not  attacked  by 
the  solution,  such  as  cement,  concrete,  masonry  or  wood. 
The  wood,  etc.,  is  carried  on  a  wooden  trolley  running  on 
hardwood  balls  or  rollers.  The  pipe  connections  between 
the  impregnating  vessel  and  the  reservoir  containing  the 
impregnating  solution  are  of  earthenware  cased  in  iron, 
or  of  iron  lined  with  ebonite. — A.  T.  L. 

Wood  and  other  vegetable  substances  :  Preservation  of 

J.   Geilache.     Fr.   Pat.   464.117,   Oct.   25.    1913. 

Wood,  etc.  is  treated  with  an  ammoniacal  solution  of 
chromite.  arscnite,  antimonite  or  antimoniate  of  copper, 
zinc,  cadmium,  cobalt  or  nickel.  These  salts  are  insoluble 
in  water  and  do  not  wash  out  of  the  wood.  Caustic  soda 
or  other  alkali  is  added  to  the  solution  in  order  to  prevent 
the  liberation  of  chromic  or  other  oxidising  acid  in  the 
wood.  The  ammoniacal  solution  may  be  made  with 
salts  such  as  copper  sulphate  or  zinc  chloride,  with  the 
addition  of  chromic  or  other  similar  acid  and  a  strong 
alkali.— A.  T.  L. 


Slabs,  blocks,  bricks,  plates,  boards,  and  the  like  from  blast 

furnace  slag;  Manufacture  of  light .     Manufacture 

of  porous  slag.  Production  of  porous  slag  for  use  as  a* 
aggregate.  C.  H.  Schol.  Allendorf.  Germane.  Eng. 
Pats.  28,642,  Dee.  12,  1912.  and  S3S  and  839' of  1914, 
dates  of  appl.,  Dec.  12,  1912. 

See  Addition  of  April  12,  1913.  to  Fr.  Pat.  437.593  of 
1911  :  this  .!..  1913.  1012.— T.  F.  B. 

Concrete,  cement,  and  the  like  ;   Manufu  produch 

of .     H.    S.    Owen.    Salt    Lake'  Citv.      U.S.    Pat. 

1,0S7,974,  Feb.  24.  1914. 

See  Eng.  Pal.  8085  of  1911  :  this  ■!..  1911.  1255.— T.  F.  B 

Impregnating   porous   substances   [wood,    etc.}  :    Apparalu 

for .     W.  J.  Frame  and  H.  L.  Galiowav.     Fr.  Pal 

463,650.  Oct.  15,  1913.     Under  Int.  Conv.,  Nov.  1,  191:' 

See  Ens.  Pat.  25.029  of  1912  :  this  J..  1914.  315.— T.  F.  E 


Plaster  of  Paris  ;    Kiln  for  burning 
Fr.   Pat.  463,242,  Dec. 


I  l 


.     M.  F.  Clement 
1912. 


The  material  is  supported  in  the  kiln  on  a  perforated  floor 
through  which  are  admitted  the  heating  gases  from 
furnaces  or  producers.  Air  is  delivered  to  the  latter  by  a 
blower,  and  dampers  are  arranged  so  that  part  of  the  air 
can  be  delivered  above  the  fuel  in  order  to  regulate  the 
temperature  of  tho  heating  gases  for  the  kiln.  The  air 
is  preheated  in  a  jacket  enclosing  the  furnace  or  producer. 
To  ensure  a  uniform  temperature  in  the  kiln,  a  perforated 
partition  is  arranged  above  the  charge  so  that  the  gases 
passing  through  the  charge  are  under  sbuht  pressure. 

—A.  T.  L. 

Artificial  wood  ;  Manufacture  of .     McTavish,  Ramsay 

and    Co.,    and    A.    L.    Ramsav,    Dundee.     Ens.    Pats. 
7038,  March  25,  and  12.286.  May  27.  1913. 

Sawdust  is  mechanically  reduced  or  ground,  preferably 
with  the  aid  of  heat  and  with  addition  of  0-5  per  cent,  of 
caustic  potash.  It  may  then  be  subjected,  in  a  closed 
vessel,   to   alternating   vacuum   and   release,   after   which 


X.- METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY . 

Russian  platinum  product;.,,.  in  1913.     Board  of  1 

.March   19.   1914.     [T.R.] 
H.M.  Commercial  Attache  for  Russia  reports  that  t 
Yield   of   platinum    in   the    Urals   continued   to 
in  1 913  in  spite  of  the  very  high  prices  prevailing, 
ing    to    the    "  Torgovo-Promyshlennaya     Gazeta 
Petersburg)     of    Fell.    24.    the     production    in    1913   « 
299  pouds  18  funts,  as  compared  with  337  pouds  9  nu 
in  the  previous  year  (40  funts=l  poud=526-64  oz.  Tro 

Iron  :  On  the  structural  changes  of during  annealy 

D.    Ewen.     Int.    Zeits.    Metallog..    1914.    6.    I— I' 

Thin   strips   of   polished   Swedish   wrought   iron 
purity  were  heated  at  various  temperatures  in  I  ' 
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network  ("beat  relief ")  produced,  examini  I 
In  a  strip  in  which  the  ten  cose  from  820   C.  8,1 

one  end  to  830   i  .  at  thi   other,  a  simple  and  continuous 
oroi  the  whole  surface  was  obtained,  indicating 
tint    the    transformation    at    the    A2    point    involves    do 
igc  of  crystalline  form.     A  strip  in  which  the  tem- 
perature i  ii  800   '  .  to  970   C.  showed  a  Bb 

1   change   point    corresponding   to  the  A3  inversion. 
Tin-  portion  which  had  beeD  heated  above  the  A3  point 

red    the    heat    rel  , 'ling    to    the    original 

a-  ami  ,i  iron,  the  yiron  structure,  and  the  final  8-  and 

■  iron  structure  produced  on  cooling.     Strips  which  were 

ted  1>>  an  electric  current  showed  considerable  pitl 

development  of  the  a  iron  structure  at  temperatures 

i  700   «  -  was  probably  due  to  selective  volatilisation 

from   the   crystal    boundaries,   and    -,  iron,  and    the   linnl 

ml  a)  iron  heal  reliefs  produced  i ling,  to  diffei 

■  in  dilatation  of  the  allotropic  modifications.   -T.  St. 

.  .  u  sttd  ;  Thirmal  exjunction  aiul  rot,  of  solution  >>f . 

.1.   Drieeen.     Ferrura,  1914,   11,   129  -138,  161— lti'.i. 

i    containing   C  005     3-9  per  cent,  and  verj    small 

amounts    of    impurities,  was    tested    over   a    tempcraturo 

rval  "I  20     -1000    t'..  the  heating  and  cooling  ram  - 

ig   determined   for   both   annealed   and   chilled    bars. 

B0   '      anni  dod  carbon  steel  showed  irregularities  of 

nsion  which  indicate  a  transformation  of  the  cementite. 

ftjrite  and  B-cementitc  (stable  above  180   C.)  had   prac- 

Iv    the    same   coefficient    oi    expansion  ;    that    of    o- 

entite  (below  180   C.)  was  smaller.     With  more  than 

per  cent.   ('.   th<    coefficient    of  expansion  showed  a 

Mil-defined  maximum  at   1-7  per  cent.     A  maximum  of 

-ontraction  in  the  transition  interval  Mas  observed  for  a 

n  content  of  0-33  per  cent.     Chilled  steel,  even  when 

poor   in   carbon,  contracted   at   275°— 340   I '.  :   the 

.ilar     expansion     o  curring     al      100  — 150°  C     was 

rved  for  a  minimum  content  of  Oti  percent.  C.     <  'hilled 

steel  showed  permanent  contrat  tion  on  tempering  ;  0-9  per 

oent.  C.  caused  a   maximum  contraction.     The  rate  of 

solution  of  chilled   carbon   steel   in   iV/10  sulphuric   acid 

was  greatest  after  tempering  at  350° — 120°   and   lowest 

at  100 — -00   ( '.      These  ranges  of  temperature  were  the 

same  of    irregular    expansion,    and    the    curve 

showing  the  influence  of  carbon  on  the  rate  of  solution  of 

tempered  steel,  disclosed  an  irregularity  at  0-9  per  cent. 

CyaaiuV    solutions;    Electrolysis    of .      E.    F.    Kern 

Trans.  Amer.  Electrochem.  Soc,  1913,  24,  241—270. 

Electrolysis  of  cyanides  with  direct  current  and  in- 
soluble anodes,  was  accompanied  by  consumption  of 
cyanide  due  to  oxidation.  Anodes  of  iron,  nickel,  or  lead 
i.  ami  immediately  precipitated — the  lead  as 
hydroxide,  the  other  metals  as  mixtures  of  hydroxide 
and  cyanogen  compounds,  the  consumption  of  cyanide 
being  greater  the  lower  the  current  density,  since  at  high 
.urrent  density  oxygen  was  evolved  and  less  metal  dis- 
solved. The  consumption  was  least  with  the  lead  anodes. 
Oxidised  lead  and  passive  iron  anodes  were  more 
Knnanent  than  those  of  the  pure  metals,  and  were  not 
corroded  so  long  as  they  were  not  exposed  to  the  air. 
The  passive  iron  was  superior  to  the  peroxidised  lead. 
!'  cyanide  solutions  used  for  leaching  a  re- 
'•actory  gold  ami  silver  ore  containing  sulphides,  did  not 
reduce  cyanide  consumption,  nor  give  a  greater  extraction. 
Low  current  density  at  both  the  anode  and  the  cathode 
waned  to  produce  some  "  active  solvent  but  not  enough 
'o  compensate  for  loss  in  electrolysis.  The  lower  the 
■  urrent  density  at  the  anode  and  the  higher  at  the  cathode, 
relative  cyanide  consumption.  When 
solutions    containing     thiocyanate   or   ferrocyanide   were 

leetrolysed,  the  loss  of  cyanide  was  greatly  diminished, 
whilst  bo  Ikalinity  reduced  the  loss  "of  cyanide  by 

increasing  the  conductivity.  Peroxidised  lead  and  passive 
des  were  corroded  in  the  presence  of  thiocyanate 
at  i  urrent  densities  above  32  amp.  per  sq.  m.  The 
i  tion  of  cyanides  containing  thiocyanate  and 
ferrooyanide   did    not    •  ccur   in   electrolysis   with   direct 

urrent.—  W.  H.  !'. 


Albili  cyai 

•      G.   II.  '   !  Mill   M.   I..  .,,,,.,-. 

Electroohi  m.  So  .  1913,  24.  271 
abstrai  I  | 

Mom  "t  the  decomposition  dm  i  i  anide 

was  found  to  he  i|ui.  t,,  oxygen  "berated  al   thi 
through    decomposition    ..I    water.     Tie     principal    final 
:   n  alkaline  cyanide  solution  ining 

lime)      mu      the     f.  .1  inat  ion      of      I  .1 1  I.,  ui.il .-.       In      1.  .  bj 

ele.trolvti.  1  .  1. .  ■.itiiiii,  in,, !.■  cyanide  might  be  de- 
composed than  regenerated  by  precipitation  oi  the  metal 
in  solution,  ami  in  the  treatment  ol  n  fraotory  o  i  -  the 
ht  actually  interfere  n  .1  b  1  rtraotion,  by 
forming  a  coating  of  calcium  carbonate  on  the  ore  part 
The  Loebig  in.  1I1. 1. 1  of  titration  in  1  stimation  of  cyanii 

I..U  results  for  electrolysed  solutions,  and  En  h  and 
electrolysed  cyanide  solution  underwent  different  changes 
..11  standing.  In  fresh  solution  the  changes  were  due  to 
exposure  to  air.  In  the  electrolysed  solution  the  changes 
wre  due  to  further  reactions  between  the  dissolved 
.  which  varied  with  the  extent  and  nature 
(KOH  01  C Ill.foftl iginal  alkalinity.-     W.  H.   P. 

Gold;    Resistivity   of  pun  -        in    tiu    1   1  »nge 

20   C.  to  1500   C.     E.  F.  Nortbrup.    J.  Franklin  lust., 
1914,  177,  287     292. 

THE  same  method  was  111  ployed  as  foj  .  oppei  (see  this 
•'..  1914,  HI  and  204).  The  values  obtained  were: 
20  •'..  2:I17  :  300°,  t-72j  500°,  8-62 j  800°,  9-94;  1000°, 
12  54 ;  1003  .  (solid).  13-50;  [063  (molten).  30-82; 
1100,  3 1-34:  Ii'iki.  32-70:  1300°,  3417;  1400°,  35-58; 
and  l.itio  (.'.,  37-00  microhms  per  cm.*.  The  curves  show 
that  the  resistivity  changes  in  a  linear  manner  with 
temperature,    both    in    the    Liquid    and    solid    conditions. 

\\     II.  P. 

Hobl    ,ni,l    amrnie  :    Alloys    of .     A.     P.    Schleicher. 

Int.  Zeits.  Metallo'g.,  1914,  6,  18—22. 
Alloys  of  gold  and  arsenic  containing  As  up  to  2.VI7  p.  1 
cent,  (atomic)  were  prepared.  They  were  all  structurally 
similar,  consisting  only  of  gold  crystals  and  cutectic. 
Cooling  curves  gave  an  eutectio  arrest  at  about  665°  C, 
and  the  solidifying  temperatures  fell  on  a  regular  curve 
running  from  1064°  t'.  for  pure  gold  towards  an  cutectic 
point  at  46 — 17  per  cent,  (atomic)  As.  Arsenic  always 
began  suddenly  to  sublime  when  the  eutectic  temperature 
was  reached. — T.  St. 

Electric  zinc  fuma-c.     P.  E.    Peterson.      Trans.      Amer. 
Electrochem.  Soc.,  1913,  24,  215—230. 

TiIK  evolution  is  described  of  an  electric  furnace  (see  fig.) 
capable  oi  yielding  a  spelter  containing  99-3  to  99-8  per 
cent.  Zn.     The  main  difficulty  appears  to  he  condensation 
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aml  ,  rmation  of      blue  powder."     The  solution 

of  this  involves  the  maintenance  of  a  sufficient  condensing 
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area  at  the  right  temperature  (about  850°  C.)  near  the 
source  of  volatilisation.  In  working  the  charge  must  be  care-  ' 
fully  mixed.  A  mat  te  must  be  made  of  uniform  composition 
and  in  sufficient  quantity  to  effect  a  good  saving  of  gold, 
silver,  and  copper.  The  nature  and  proportion  of  the  j 
reducing  carbon  are  all  important.  Physically  the  charge 
must  be  fairly  but  not  too  finely  divided,  and  perfectly 
dry,  which  involves  the  use  of  a  preheating  furnace  for 
the  whole  charge.  The  matte  is  regulated  by  adjusting 
the  percentage  of  sulphur  in  the  calcined  ore,  about  5 — 7 
per  cent,  being  the  best  proportion.  The  paper  contains 
suggestions  for  the  treatment  of  blue  powder,  and  for  the 
improvement  of  condensation,  together  with  details  of 
the  costs  for  the  furnace  worked  out  on  a  one  ton  unit. 

— W.  H.  P. 

Brass  ;  Resistivity  of  solid  and  molten .     E.  F.  North- 
rap.     Met.    and  Chem.  Eng.,   1914,  12.  161— 102. 

The  resistivity  of  brass  containing  Cu  63,  Zn  340,  and 
Pb  2-4  per  cent,  was  measured  from  the  temperature  of 
melting  down  to  the  ordinary  temperatuie  and  again  up 
to  1104°  C.  Vaporisation  of  zinc  was  inappreciable  under 
1090°  C.  The  resistivity  of  the  rod-brass  was  found  to 
be  7-101  microhms  per  cm3,  at  20°.  and  7-550  at  50°  C.  ; 
after  cooling  from  the  molten  state  it  was  6-957  microhms 
at  20°  C.  The  brass  was  molten  at  972°  C,  and  the 
ratio  of  resistivity  just  after  fusion,  to  that  just  before 
fusion,  was  2-37  +  .  When  molten  the  resistivity  decreased 
with  increase  in  temperature,  being  41-20  microhms  per 
cm.s  at  1000°,  and  4011  at  1084°  (J.  At  about  1090°  C. 
the  decrease  became  less  rapid,  indicating  loss  of  zinc  by 
vaporisation.  Determinations  of  resistivity  might  be 
employed  with  advantage  to  detect  alterations  in  com- 
position, and  generally,  in  studying  the  properties,  of  alloys. 

— W.  R.  S. 

Corrosion;  Microchemistri/  of .     [Gopper-zina  alloys.~\ 

S.  Whyte  and  C.  H.  Desch.     Inst,  of  Metals,  Jnl.,  1913, 
10,  302  ;  and  March.  1914  [advance  proof]. 

The  alloys  were  subjected  to  electrolytic  corrosion  over 
a  definite  area  in  a  5  per  cent,  solution  of  sodium  chloride. 
Three  ,3-  (Zn  47  per  cent.)  and  four  a-brasses  (Zn  30  per 
cent.)  were  examined,  two  of  the  former  containing  Sn  1 
and  Fe  1  per  cent.,  and  three  of  the  latter  Sn  1,  Pb  1,  and 
Pb  2  per  cent,  respectively,  cj- Brass  was  corroded  more 
after  quenching  from  above  the  transformation  point 
(470°  C.)  than  when  slowly  cooled:  iron  accelerated 
corrosion,  and  tin  retarded  it.  chiefly  owing  to  the  forma- 
tion of  a  tough  adherent  coating  of  basic  salts.  a-Brasses 
were  corroded  less  than  the  8-alloys  :  tin  accelerated 
corrosion  at  first,  but  retarded  it  subsequently.  Corrosion 
was  not  retarded  by  1  per  cent.  Pb,  but  the  alloy  with 
2  per  cent.  Pb  was  less  corroded  than  any  of  the  others, 
a  very  firmly  adherent  layer  being  formed.  The  micro- 
structure  of  a  brass  condenser  tube  corroded  during 
service  was  reproduced  by  electrolytic  corrosion  in  the 
laboratory.  Corrosion  of  Cu-Zn  alloys"  is  preceded  by 
dezincification,  the  residual  spongy  copper  being  eon- 
verted  into  oxide  as  fast  as  it  is  formed  when  corrosion 
is  slow  and  an  abundant  supply  of  oxygen  is  present, 
whilst  otherwise  a  metallic  layer  free  from  zinc  is  left. 

—A.  S. 

Copper  ore  in  Scotland.     Times,  March  30,  1914.     [T.R.] 

A  promising  copper  mine  has  been  opened  up  on  the 
estate  of  Otter,  in  Argyllshire,  as  the  result  of  the  chance 
discovery  some  years  ago  of  a  piece  of  ore  ;  no  copper  is 
shown  on  the  geological  map  of  Scotland  for  that  district. 
Three  rich  lodes  have  been  opened  at  Inveryne,  Tighanraed, 
and  Kilfinan.  The  operations  have  so  far  been  mainly 
devoted  to  the  last  named,  which  is  by  far  the  richest. 
Work  has  now  been  going  on  for  about  14  months,  and 
266  tons  of  selected  ore,  giving  an  average  yield  of  15  per 
cent.,  have  already  been  sent  to  the  smelters,  in  addition 
to  which  70  tons  of  '"  dump  "  have  averaged  3 -J  per  cent. 
The  average  yield  of  the  ore  taken  from  the  lode  is  expected 
to  be  8  to  10  per  cent. 

When    operations    were    commenced    at    Kilfinan    the 
prospectors   found   a   vertical   vein   of  copper   carbonate 


about  2  in.  thick,  which  when  followed  for  about  40  ft. 
expanded  into  a  solid  mass  of  grey  sulphide  1  ft.  or  2  ft. 
thick.  There  is  an  ample  water  supply  and  good  timber 
in  the  neighbourhood,  while  the  property  is  close  to  tidal 
waters. 

Alloys    of    copper,    nickel    and    aluminium.     L.    Guillet. 
"  Comptes  rend.,  1914,  158,  704—706. 

The  result  of  adding  aluminium  to  Cu-Ni-aUoys  is  illus- 
trated in  tables  summarising  the  mechanical  properties 
of  three  series  of  such  alloys  containing,  respectively, 
Cu  60,  83  and  90  per  cent,  with  gradually  increasing 
percentages  of  aluminium  up  to  10.  Traces  of  iron  were 
also  present.  With  progressive  addition  of  aluminium, 
hardness  and  tenacity  rapidly  attained  a  maximum  and 
then  declined,  although  not  concurrently.  15  per  cent. 
Al  rendered  the  alloys  very  brittle. — J.  R. 

Lead  ;  Solid,  thirl-  dejmsits  of from  lead  acetate  .«</./• 

tions.     F.    C.    Mathers.     Trans.    Amor.    Electrochem. 
Soe.,  1913,  24,  315—329.     (See  also  this  J.,  1913,  429.) 

The  best  addition  agent  for  producing  good  deposits  from 
lead  acetate  solution,  appears  to  be  peptone  in  the  presence 
of  ammonium  or  sodium  jierehlorate  and  acetic  acid. 
The  amount  of  peptone  must  not  he  too  small  or  a  fringe 
of  crystals  will  be  obtained,  whilst  if  too  large,  the  dep 
will  be  rough  and  brittle.  The  best  current  density  is 
about  04 — 0-8  amp.  per  sq.  em.  and  the  best  concen- 
tration of  lead  acetate  6—10  per  cent.  The  only 
salt  capable  of  replacing  the  perchlorate  is  sodium 
naphthalenesulphonate  (2  per  cent.)  ;  this  aives  a  heavy 
precipitate  insoluble  in  acetic  acid,  and  the  bath,  after 
filtration,  yields  excellent  deposits  of  lead.  Potassium 
perchlorate  is  too  insoluble  to  be  convenient,  and  sodium 
chloride  always  delet  rious.  Although  glue,  and  the 
extract  from  feathers  with  glacial  acetic  acid,  give  fairly 
satisfactory  deposits,  no  other  addition  agent  has  been 
founa  to  replace  peptone. — W.  H.  P. 

Chromium,    tungsten,    molybdenum    and    vanadium    ores; 

Electric  smelting  of .     R.  M.  Keency.     Trans.  Amer. 

Electrochem.  Soc,  1913,  24,  167—189! 

Referring  to  the  more  rarely  mined  minerals  of  the 
western  States  of  America  the  author  points  out  that 
feiTochrome  can  be  manufactured  directly  from  chromite 
in  the  electric  furnace.  The  carbon  content  cannot  be 
kept  low  by  regulating  the  amount  charged  without 
excessive  loss  of  chromium  in  the  slag,  but  can  be  reduced 
by  decarburising  with  an  oxide  slag  after  tapping  off  the 
slag  from  the  reduction.  Silicon  and  phosphorus  cannot 
be  kept  low  under  the  strong  reducing  conditions,  hut 
sulphur  is  easily  slagged.  Lime  should  not  be  used  as  it 
does  not  assist  in  removing  the  phosphorus.  The  powei 
consumption  should  not  be  more  than  3-7  kilowatt-hours 
per  lb.  of  ferrochrome  tapped,  and  the  electrode  con- 
sumption not  more  than  50 — 100  lb.  per  2000  lb.  of 
metal  produced.  Ferrotungsten  can  readily  be  obtained 
from  ferbeiite  (FeW04)  :  with  the  use  of  a  decarbuiisii  _ 
slag  the  carbon  can  be  kept  below  2  per  cent.  Manganc- 
silicon,  phosphorus,  and  sulphur  do  not  enter  the  alloy 
in  large  quantities  and  the  loss  of  tungsten  in  the  dag 
need  not  be  excessive.  The  power  consumption  need  not 
be  more  than  about  35  kilowatt-hours  per  lb.  of  mi 
tapped.  Molybdenite  will  yield  ferromolybdenum  low 
in  carbon,  and  sulphur  can  be  readily  slagged  in  th 
presence  of  excess  of  lime.  Vanadium  alloys  ran  also  I» 
obtained  in  similar  ways  from  the  oxide  or  from  patrpnite 
a  Peruvian  sulphide  ore. — W.  H.  P. 

Strontium:    Preparation   of  metallic .     B.   Nernnani 

and  E.  Bcrgve.     Z.  Elektrochem.,  1914.  20,  187—188. 

Metallic  strontium  in  the  form  of  rods  can  be- prepare! 
by  the  electrolytic  method  at  a  sufficiently  low  tempera 
ture.  A  mixture  of  84-1  per  cent,  of  strontium  chloric! 
and  15-9  of  potassium  chloride  is  a  suitable  electrolyh 
and  the  metal  can  readily  be  obtained  with  current 
up  to  80  per  cent.,  if  the  temperature  is  nut  allowed  t 
rise  much  above  them.  pt.  of  the  bath  (628   C'.)— W.  II   1 
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I'lir    hardnta*   of  J.    II.    Andrew.     Int. 

Zeita    Mi  I  illog.,  1914,  6,  SO    34. 

I'm    hardness  of  iron-carbon  alloys  is  discussed.     B 

■  ■(  a  quenched  Btoel  is  considered  dependent  upon  the 
transformation  of  the  true  auBtenitic  Bolation  into 
nartensite,  which  constituent  maj  be  regarded  as  being 
composed  of  finoly  divided  comentite  embedded  in  ■ 
matrix  ol  partially  undecomposed  solid  solution  along 
with  a  small  amount  of  a-iron,  the  extreme  hardne 
msrteusite  being  due  to  the  exceedingly  hard  carbide 
molecules  embedded  in  a  relatively  hard  matrix.  — T.  St. 

/.in.'   and  magnesia;    Determination  of — —  in  ores  ami 
aloys.     L.  Blum.     Stahl  u.  Eisen,  1914,  34,  487    401. 

lv  the  determination  of  lime  and  magnesia  In  ores  and 

with  am lia  for  t !»■  -  removal 

..f  iron,  alumina,  manganese,  and  phosphoric  acid  gives 
low  results  through  co-prot  ipitation  of  Lime  and  magnesia. 
Doable  precipitation  gives  a  precipitate  free  from  alkaline 
earths,  but  the  results  arc  low  because  of  the  solubility 
of  oaloium  oxalate  an  li  im  ammonium  phosphate 

in    strong    ammonium    chloride    solutions.     The     Im 

K>paration  is  recommonded  as  being  both  rapid 
and  exact  ;  manganese  is  removed  together  with  iron. 
etc.,  by  addition  of  bromine  water  previous  to  boiling. 
Magnesia  may  be  precipitated  either  hot  or  cold  ; 
im  phosphate  is  preferable  to  sodium  ammonium 
phosphate,  as  the  precipitate  produced  by  the  latter 
consists  of  minute  crystals  difficult  to  filter.-    \V.  R.  S. 

initiation  of  titanium   as    phosphate.     Jamieson   and 
Wrenshall.     Set    Will. 

Patents. 

hur  from  pyritic  ore.*      Process  for  the  recovery  of 

rY.  A.  Mall.' New  York.     Eng.  Pat.  26,370,  Nov.  It".. 
1912. 

n.:  gas.  such  as  water-  or  producer-gas, is  intro- 
dnoed  into  the  upper  level  of  a  water-jacketed,  pyrites-  j 
smelting  furnace,  whereby  oxidation  of  sulphur  vapour  is 
prevented,  and  sulphur  dioxide  is  reduced  to  sulphur. 
The  products  of  the  reaction,  carrying  sulphur  in  sus- 
pension, are  passed  through  separating  devices.  Bach  as 
gas-washers  of  the  Thiesen  type  (see  also  following 
abstract).— 0.  R. 

■  '■■ir ;    Process  for   the    collection   and    separation    of 

fnely     divided  .        W.      A.      Hall,     New      York. 

Eng.  Pat.  26,594,  Nov.  19,  1912. 

phttr  vapours  and  gases,  containing  hydrogen  sulphide 
and  sulphur  dioxide  (see  preceding  abstract),  are  agitated 
with   a   considerable    volume   of     water.     This    may    be 

ted  by  drawing  water  and  the  gases  in  question  into 
the  body    of    a    centrifugal   pump,  or    by  means    of    an 

ogement  of  vacuum  pans  containing  water, 
through  which  the  fumes  from  the  furnace  are  caused  to 
penetrate.—! »,  R, 

lit  or  alkaline  earth  in  'ah  ;    Method  of  producing . 

J.    E.    Bucher.    Providence,    R.L,    U.S.A.     Eng.    Pat. 
139,  Jan.  2,  1013. 

IV.  Pat.  453.0S6  of  1913  :  this  J.  1913,  756.  In  place 
of  the  cyanides,  other  cyanogen  compounds  of  alkali  or 
alkaline-earth  metals  may  be  used,  such  as  ferrocvanides 

>>r  icrncvanides. — T.  F.  B. 

mm  and  other  alkali  metal* ;    Electrolytic  process  and 

ratas  for   the    manufacture   of .     E.    Marguet. 

Pat.    11.278,   Mav   14.    1913.     Under   Int.   Conv., 
April  9,  1913. 

kOmtCTAL  caustic  soda  is  employed,  and  the  external 
walls   of   the  electrolytic  -urrounded  by  a  cold 

air  chamber  or  coils  for  circulating  water,  with  or  without 

bad  heat  conducting  mat  rid  between  the  cooling 
and  the  walls  of  the  vessel.  The  cathodes,  of  any 
suitable  metal,  are  placed  near  the  walls  in  the  coolest 
part  of  the  fused  electrolvtc,  and  .-.re  constantly  ei 


by   »   crust    c iating    ol    impuriti  ■   of   the   electrolyte 

together   with   the   all. ah   metal     The  thickness  ol 
protective  coating  on  the  oathodea  •  nlated  by 

allowing  the  tempers  to  rise,  so  as 

to  break  op  I  bi  I  be  coaling  to  a  suitable  extent. 

1  he  anode,  of  iron  ..r  Bteel,  is  of  large  surface  conforming 
to  the  shape  of  the  electrolytio  vessel,  and  the  electrolyte 

is  charged   into  the  central   part  of  the  anode    "icrc   the 

liquid  is  hottest.    The  sodium  is  removed  from  a  collector 

near  the  walls  of  the  vessel,  without  removing  either 
cover,  cathodes  ..r  anode. — li.  N. 

Magnetic  separators.  1'.  Krupp  A.-G.  Gnisonwerk 
Uagdobnrg  Buckau,  Germany.  Eng.  Pat.  14,426,  June 
21,  1913.     Under  Int.  Conv..  July  10,  1012. 

Tiik  material  ti  -  the  magnetic  field  in  the  same 

direction,    relatively    to   the   co  operating    maj  - 
as   the  Barface  to  which  the  n  ie  particles 

racted.  The  magnetic  field  is  divided  into  pa 
lielcls.  of  different  strengths,  and  the  gap  and  width  in 
any  one  of  these  is  adjustable  indent  odi  ntly  of  the  others. 
by  dividing  the  magnet  pole  or  poles  of  the  separator  into 
lamella?,  which  are  individually  adjustable  and  situated 
parallel  to  the  direction  of  travel  of  the  material,  or  In- 
forming one  or  each  magnet  pole  of  the  separator  of 
interchangeable  j  ■<.  arranged  side  by  side  parallel 

to  the  feed  of  the  material.  Or.  the  subdivision  of  the 
fields  may  be  effected  by  Btepping  the  rotatahlo  cylindrical 
armature  to  which  the  magnetic  material  is  attracted, 
this  formation  being  adopted  in  conjunction  or  not  with 
a  stepped  formation  of  one  or  each  of  the  magnet  poles 
with  which  the  armature  co-operates. — B.  N. 

Copper  from  ores  ;    Electrolytic  process  for  extracting . 

N.  V.  Hybinette.  Eng.  Pat.  22,745,  Oct.  8,  1913. 
The  ore,  containing  the  copper  partly  as  oxide  and  partly 
as  sulphide,  is  leached  with  an  acid  sulphate  solution 
containing  a  large  quantity  of  iron,  of  which  only  a  small 
portion  is  in  the  ferric  state.  The  resulting  solution  is  I 
trolysed  in  cells  without  diaphragms,  the  operation  being 
interrupted  before  sufficient  iron  is  oxidised  to  interfere 
with  the  plating,  and  the  solution  returned  to  the  leaching 
tank,  where  the  ferric  salts  are  again  reduced.  After 
continuous  leaching  and  electrolysis,  the  copper  left  in  the 
ore  is  removed  by  the  use  of  a  portion  of  the  same  solution 
containing  a  larger  quantity  of  ferric  sulphate,  the  oxidation 
of  the  latter  being  effected  by  the  use  of  an  electrolytic 
cell  with  diaphragm. — B.  N. 

Copjye.r  ;     llijdiometillnrgy     of .       E.     R.     Weidlein. 

Pittsburgh.  Pa.,  Assignor  to  Metals  Research  Co.,  New 
York.     U.S.  Pat.    1,089,096,  March  3,   1914. 
Ores,  roasted  matte,  or  other  copper- bearing  materials  are 
leached  so  as  to  obtain  a  solution  containing  not  more  than 
1  per  cent,  of  free  sulphuric  acid  and  not  more  than  3  per 
cent,  (preferably  about   l-S  per  cent  )  Cu.     The  solution 
is  neutralised,  and  the  copper  precipitated  almost  puantita- 
tivelv  bv  heaticg  with   sulphur  dioxide  unde     i  ressure. 
After  separating  the  precipitated  copper,  the  residua  li 
is  used  to  extract  a  further  quantity  of  copper  from  the 
ore   etc  ,and  the  sequence  of  oiK-rations  repeated  until  the 
ore' is  exhausted,   the  last  extracting  liquor  bed 
out  by  a  further  quantity  of  residual  leach  liquor.— A.  S. 

Metallurgical  and  other  furnaces.     A.   Williams.   Brymbo, 

Wales.  Eng.  Pat.  L'ti.l'IS.  Xe.v.  15,  1913. 
To  render  the  port  end  of  a  fixed  or  tilting  furnace  more 
casilv  accessible  for  cleaning  or  repairs,  it  is  mounted  upon 
a  frame  which  in  turn  is  mounted  on  a  sub-frame.  The 
main  frame  can  be  rotated  about  a  vertical  axis  or  an  axu 
inclined  to  the  vertical,  ami  the  sub  frame  can  be  moved 
longitudinally  away  from  the  furnace.— A  - 

Furnace*;    Ore  routing .    E.  Bracq,  Lens,  France. 

Em*    Pat     26,736,    NOV.    20,    1013.      I  nder   Int.   Conv., 

Nov.  21,  1012. 
In-  a  roasting  furnace  with  a  helical  hearth,  the  bricks 
composing  the  hearth  are  tapered  in  horizontal  and  vertical 
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cross-section,  and  are  provided  at  the  edges  with  means 
for  keying  to  each  other.  They  are  disposed  in  the  hearth 
with   "'  concentrically  staggered  joints." — T.  St. 

Converter.    J.   V.   Bretaud,   Highland  Pack,  Mich.     U.S. 
Tat.   1,088,401,  Feb.  24,  1914. 

Tue  convenor  consist*  of  an  upper  and  a  lower  section, 
with  a  thin  layer  of  refractory  material  between  the 
adjacent  ends,  which  are  held  in  engagement  with  the 
refractory  material  in  an  annular  pivoted  supporting 
ring.  An  air-box  constructed  in  two  parts  meeting 
in  a  vertical  plane,  has  one  part  fixed  to  the  pivoted 
supporting  ring,  and  the  other  fixed  to  the  lower 
■  n  of  the  converter,  and  means  are  provided  for 
forcing  the  two  parts  into  contact  so  as  to  form  an  air-tight 
joint. — A.  S. 


Metallurgical  furnaces  ;    Electrical  heating  device  for . 

D.  Wedge,  Ardniore.  Pa.     U.S.  Pat.  1,088,496,  Feb.  24, 
1914. 

The  furnace  comprises  a  series  of  superposed  working 
chambers  and  a  central  rotating  shaft,  with  an  electrical 
a  nee  body  mounted  thereon.  Electrical  resistance 
bodies  are  also  suspended  by  loops  embedded  in  the  roofs 
he  chambers,  so  as  to  radiate  heat  downwards  upon 
the  material  on  the  hearths  of  the  chambers,  whilst  the 
material  itself  is  tgitated  by  rabbles  earned  by  the  shaft. 

'  — B.  N. 


Mineral  ami  mezattic  substances  which  art  to  be   united  by 

pressure:     Process    of    preliminarily   tnaling A. 

R  nav.    Berlin.   Assignor   to   General   Briquetting   Co., 
New  York.     U.S.  Pat.   1. 087.183.  Feb.  17,  1914. 

Immediately  before  the  loose  particles  are  compressed, 
and  before  they  are  introduced  into  the  briquetting 
press,  they  are  treated  with  steam  containing  a  hydro- 
carbon, so  that  the  particles  still  contain  steam,  when  the 
press  is  closed. — T.  St. 


Tin  ;    Method  of  recovering .     W.   Hoskins,  Chicago, 

III.     U.S.  Pat.  1,088.422,  Feb.  24.  1914. 

A  bed  of  carbon  is  kept  incandescent  by  introducing  air 
at  different  levels  and  in  progressively  decreasing  quanti- 
ties in  the  downward  direction,  and  the  mixture  of  tin,  or 
tin  alloys,  and  their  oxides  is  fed  on  to  the  top  of  the  bed, 
whereby  the  oxides  are  reduced  and  the  metal  melted. 
The  molten  metal  percolates  downwards  through  zones 
of  progressively  lower  temperature,  and  is  discharged 
at  the  base  of  the  bed  of  carbon. — A.  S. 


Centrifugal  filtering   or   dewatering   machine  for  ore-pulp. 

•  I.   C.   Kin<:.   Assignor  to  A.  YVilkins,   La  Junta.    Colo. 
OS.   Pat.    1,088,823,  March  3,   1914 

Filtering  screens  are  mounted  on  the  outer  edge  of  a 
rotary  table  and  are  normally  stationary  with  respect  there- 
to. The  ore  pulp  is  fed  on  to  the  screens  and  at  intervals 
these  are  lifted  bodily  in  a  plane  parallel  to  the  axis  of  the 
table  and  at  the  same  time  turned  to  a  position  at  right 
angles  thereto,  whereby  slime  deposited  on  the  screens  is 
discharged  by  centrifugal  force. — A.  S. 


for .     A.  F.   Plock.   Pitts- 
burgh.  Pa..   Assignor  to   Pittsburgh   Metallurgical   Co.. 
nc,  Wilmington,  Del.     U.S.   Pat^  1,089,183,  -March  3. 
1914. 

The  apparatus  comprises  a  series  of  cars  for  holding  the 
ore,  each  with  a  false  bottom  in  the  form  of  a  grating  : 
the  chamber  below  the  grating  has  a  restricted  opening 
rnnnicating  with  an  exhaust  pipe  leading  to  a  suction 
fan.  The  cars  are  supported  on  a  track  beneath  an  igniting 
hood,  and  lateral  transfer  tracks  are  provided  whereby 
each  ear  may  be  independentlv  removed  from  the  series. 

—A.  S. 


Ores;     Process    and    apparatus    for    reducing .      A. 

Niewerth.     Fr.   Tat.  4632231  27,    19  Under 

Int.  Conv..  Aug.  21.  1813. 
See  U.S.  Pat.  1,081,287  of  1913:  this  J.,  1914.  87.  A 
current  of  air  is  pumped  through  one  of  the  auxiliary  sh 
into  the  central  shaft,  where  a  reducing  gas  is  formed  to- 
redtiec  the  ore.  The  gas  then  passes  into  the  second 
auxiliary  shaft,  where  it  is  regenerated  by  the  carbon.  By 
reversing  the  pump,  the  gas  is  again  brought  to  the  ore 
charge  in  the  central  shaft,  and  the  process  is  continued 
to  the  desired  extent. — T.  F.  B. 

TungsU  n     and         '  .;";>  <  M  of 

heavy  crystalline- .     H.   Leiser.     Ger.   Pat.    270.194, 

Dec'  22.  1911. 
A  tungsten'  or  molybdenum  compound,  e.g..  tut:_ 
acid  (hydrate),  is  treated  with  ammonia  solution,  whereby 
a  relatively  dense  product,  e.g..  (NH^jWjOi^,  is  obtained. 
This  is  heated  riist  to  a  temperature  at  which  liberation 
of  the  ammonia  and  slight  reduction  take  place,  and  then  at 
1100° — 1200=  C.  in  presence  of  hydrogen,  whereby  trans- 
formation of  the  reduced  amorphous  metal  into  a  coarse 
crystalline  powder  is  effected. — A.  S. 

Zinc'  '  other   <nlj>'iil>    oru       Mechar,    o!  furnace 

for   roasting and  for   treating   chemical   compounds 

with   com]  or  other  gases.     R.   Kessler.     Oer_ 

Pat.  270.273.  Feb.  14.  1913. 

A  CRUCIBLE   furnace   in   which,   during  the  blowing,   the* 

ore  is  agitated  by  a  rotating  screw,  which  is  alternately 

raised  and  lowered. — A.  S. 

Steel;    Process  for  tin    manufacture  of 

therefor.  Ronibaeher  Htittenwerke,  and  J.  I.  Bronn, 
Rombach,  Germany.  Eng.  Pat.  29,051.  Dec.  17, 
1912. 

See  Fr.  Pat.  455,399  of  1912  ;  this  J..  1913,  947.— T.  F.  B. 

Steel;    Making  ■■.-    ■lining .     E.  Humbert.  Barleduc. 

France.     Eng.  Pat.   18,116,  Aug.  8,   1913. 

See  Fr.  Pat.  461.459  of  1913  :  this  J.,  1914,  204.— T.  F.  B. 

Metallurgical  and  chemical  process  [decarburising  iron, 
etc.].  -T.  E.  Bueher.  Coventrv.  R.I..  Assignor  to  Nitrogen 
Products  Co.     U.S.  Pat.  1,087,900,  Feb.  17,  1914. 

See  Fr.  Pat.  459,853  of  1913  :  thi<  J..  1913,  1159  — T.  F.  B. 

7ro»  and  steel ;    Process  and  high-pressure  furnace  for  the 

direct  production  of .     C.  Otto,  Dresden,  Germany- 

U.S.  Pat,  1,089,951,  March  10,  1914. 

See  Fr.  Tat.  435.854  of  1911  ;  this  J.,  1912,  393.— T.  F.  B. 

Zinc  ores  .-    Plant  for  the   rccocery  of  zinc  from .     A. 

Roitzheim.  Duisbertr-P.uhrort.  Germany.  En?.  Pat. 
H771.  March  19.  1913.     Under  Int.  Conv.,  April  10.  1912. 

See  Fr.  Pat.  455.726  of  1913  ;  this  J..  1913.  949.— T.  F.  B. 

Zinc  bad   ores;     Treatment   of  refractory .      P.    ' 

Isherwood.  Bushev  Hea'th.  U.S.  Pat.  1,089,412, 
March   10,   1914. 

See  Eng.  Pat.  22,855  of  1912  ;  this  J..  1913. 1073.—  T.  F.  B 

Zinc;     Process   for   separating from    crude   ma' 

containing  zinc  bg  blowing.  F.  0.  W.  Timm.  Fr.  Pat. 
463,330,  net.  7.  1913.     Under  Int.  Conv.,  Oct    >.  1912. 

See  Ger.  Pat.  268.427  of  1912  :  this  J.,  1914,  143.— T.  F.  B. 

i  !'        ■■      ;'    dressing by    means    of   gas.     K. 

Takeda,  Tokyo.     Eng.  Pat.  7272,  March  27.  1Q13. 
See  Fr.  Pat.  455,430  of  1913  ;  this  J.,  1913,  949.— T.  F.  B- 

Ore-dreising  apparatus.     H.   Yelten.  Milan,   Italy.     IS 

Pat.  1,089,606,  March  10,  1914. 
See  Eng.  Pat.  502  of  1913  ;  this  T.,  1913,  540  —T.  1".  B. 
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.    Mcthotl  oj  and  mean*  for  preventing  tfu 

formation  of  carbon  monuxidi    in   .     E.  Sohiirmann, 

Dn  id  ii.  i  ■■  rmai         I    i      Pat.  1 1,073,  M»j   LO,  1013. 
Si  i  Fr.  Pat.  158,242  ol  1913  :  this  J.,  1013,  H>7I.     T.  F.  B 


Apparatus  fin  '■  sting 


I.  Hall,  I'm'  iiiiiij  bam.     Eng.  Pal     11,84  ■ 
Mag   21,   i 

l'i    Pat.  I62.56N  of  1013  ;  this  J. ,  1014,  320.     T.  F.  B. 

Melting-pot    furnaces.     V.     Copper,     Paris.      En         Pal 
14,726,   June  S5,   1013.     Under    Int.    Conv..   June    26> 
1912. 

Fr.  Pat.  I50,803ol  1012  ;  tliis  J.,  1913, 1074.  -T.  F.  B. 

for  tin    electrolytic  deposition  oj 

from   «.  X.   V.    il\  I 

Christiania.     Eng.  Pat.  22,744,  Oct.  8,  KM:). 

S  Pat.  l,084,150of  1014;  thisj.,  1014,205.— T.F.  B. 

for  llu   clectrodeposition  oj 

(win    solutions,     N.    V.    Hybinctte.     Fr.    Pat.    W 
Dot,  14,  1013.     Under  Int.  Conv.,  Nov.  I.  1912. 

S.Pat,l,084,150of  1914;  this  J.,1914,  205.— T.  F.  B. 

proem*  for  extracting     — from  ores. 
Hybinetl   .  '  Fr.    Pat.    103,508,   Oct.    14.    1013. 
Cnder  Int.  Conv.,  Nov.   I.   1912. 

Eng.  Pat.  22,745  of  1913;  preceding.— T.  F.  B. 

Extraction   v./ II.    Pape,    Okor    in    Harz, 

Gwmany.     Eng.  Pat.  24,847,  Oct.  31,  1913. 

Addition  ol  Sept.  23,   1913,  to  Fr.   Pat.    149,480  of 
1912;   this  J.,  1014,  321.— T.  F.  B. 

Apparati  'ig  and  wintering .     .T.    E. 

lawalt.      Denver,      Colo.     U.S.      Pat.      1,088.818, 
March  3,   1914. 

I        Pat.  10,249  of  1913  :  this  J.,  1903,  1116— T.  F.  B. 

bricks;  Cliannclfurnao        I         113 .     A.  Rani 

Helsii  >       i  :i.     1  >.   P.a.   I.ns9,868,  March  10, 

1914. 

Bug.  Pat.  20,240  of  1010  ;  this  J.,  1011,  1 147.— T.  F.  B. 

Metallurgical    method    [production    of    refractory    metals], 
H.  Knz.'l.  Baden,  and  E.  NVcdekind,  Strassbu 

G  neral    Electric   Co.,    New    York.      U.S.    Pat. 
i,909,  March  3,  1914. 

23.215of  1909  ;  this  J.,  1010,  1255.— T.  F.  B. 

T.  \V.  Freeh,  jun.,  Cleveland, 
nor  to  General  Electric  Co.,  New  York.  U.S.  Pat. 
757,  March  10,  1014. 

See  Eng.  Tat.  1915  of  1013  ;  this  J.,  1914,  319.— T.  F.  B. 

irator.     {..    Ullrich,    Assignor   to   F.    Knipp 
A.-G.  Grusonwerk,  Magdeburg-Buckau,  Germany.  U.S. 
March  10,  1914. 

I    15  of  1913  :  this  J.,  1913,  870.— T.  F.  B. 

furnace:    Electric for  melting  ferromanganese, 

I  other  alloys.     <ic».    f.    Elektrostahli 
m.  b.  H.     Fr.  Pat.  463,334,  1  Ii  t.  7,  1913. 

SnOer.  Pat.  269,298  of  1912  ;  this  J.,  1914,  319.— T.  F.  B. 

-WW;  Recovery  nj ,y0,(l  its  ores.      The  Madagascar 

Minerals  Synd.,  Ltd.     Fr.  Pat.  463,615,  Dec.  21,  1912. 
Ski  Eng.  Pat.  27,626  of  1912  ;  this  J.,  1914,  30.— T.  F.  B. 

roasting  or  drying .     H.  M.  Ridne 

fit.    Pat.    463,453,    Oct.    6,    1913.     Under   Int.    Conv., 
Oct   17.  1912. 

ei  fog.  r.lt.  23,763 of  1912  ;  this. I..  1913,  1115.— T.  F.  B 


XI.     ELECTRO-CHEMISTRY. 

Elect  Oi  storheld.     Sei    \  1 1. 

Heat  resistivity  of  carbon  and  graphite.     Richards.   v"  NIL 

Kern       fee  X. 

Elei  Ira  tlioiu  oj  simpU 

1  levenger  and  Hall.     Se<    \. 

I'M   I 

Electrodes  for  electric  furnaces  f 01   llu    fycat 

E.    K.   Scott,    Bromley,    Kent.     Eng.    Pats.    1723   and 
4724.   Feb.  -'4.   1913. 
1I1  Each  electrode,  of  the  horn  type,  comprises  .1 

.:,  d  length*  ise  bj   .1  central  plate  into  two 
incuts,  through  which  air  or  ,1  cooling  medium  ma 
passed.      The  inner  end  oi  the  tube  is  closed  by  a  sleeve, 

de  so  thai  it  may  be  rotated.  Thi  sled 
may  be  perforated,  so  that  a  portion  "f  the  air  ".  1 
cooling  medium  may  be  used  for  cooling  the  fixed  gases. 

For    forming    (Sh tnpartmenta,    two    D  ubes 

may  !»■  arranged  with  their  fiat  surfaces  in  contact,  or  two 
separate  tubes  may  be  used  with  metal  ind  them. 

mi   auxiliary   electrode,   composed    of   or   contaii 

netite,    is    employed,    which    projects    into    the    gap 
between   the   horn-shaped   electrodes  for  the   purposi     d 
striking  the  are.     The  magnetite  may  !"•  contained 
tube,  or  in  the  annular  space  formed  by  two  concentric 
tubes,   the  air   passing  through  the   inner  tube  only,  or 

agh  a  tube  surrounding  the  magnetite  tube,  or  through 
both  the  inner  and  outer  tubes. — B.  X. 

Furnaces;    Regulating  arc .     E.   K.  Scott.    Broi 

Kent.      Eng.    Pat.   472...   Feb.   24.    1913. 

The  furnace  is  supplied  with  three-phase  altern. 
current  ;  a  transformer  is  employed  with  each  pi 
the   primary  winding    ben  ted    with  th 

only,  and  >  ary  winding  with  the  electrodes. 

The  magnetic  cores  of  the  transformei   ai 
yokes,    SO    designed    that,    under    abnormal    conditio! 
load,   considerable   magnetic   leakage   takes  '    the 

secondary  coil  mav  be  made  movable  foi   !  1"""' 

pose.  One  of  the  limbs  carrying  the  primary  or  secondary 
winding  may  be  movable,  to  suit  the  requirements  of  any 
particular  furnace.  Various  modes  of  joining  up  the 
primary  and  secondary  coils  are  described. — 15.  X. 

Fumacr  ;    Electric .     C.    C.    Whitmore,    Assignor*? 

W.    B.    Carroll,    Butte,    Mont.     U.S.    Pat.    1,08 

March  3,  1914. 
The  furnace  body  is  provided  at  its  ends  with  -lot-/ and 
electrodes  of  tubular  form,  to  which  a  cooling  fluid  12 
supplied,  extend  through  the  body  approximately 
parallel  to  each  other.  One  of  the  electrodes  passes 
through  the  slots,  and  is  adjustable  by  suitable  mechanism 
with  respect  to  the  tir-t  electrode,  so  that  it  may  bo 
tilted  at  different  angles. — B.  N". 

Electrode;     Storage-battery ind    process    of    making 

H.    C.     Hubbeil,    Newark.    N.J.       U.S.    Pats. 
1,087,236  and  1,087,237,  Feb.  17,  1914. 
(1)  The   electrode   comprises   a    plate   consisting    of   thin 
parallel  snips  of  a  metal  electro  1  ""»  '"  an 

alkaline  electrolyte,  the  strips  being  disposed  face  to  face 
edgewise  to  the  plate,  and  separated  by  layers  of  cadmium 
oxide.  Cadmium  strips  may  alternate  with  the  electro- 
negative metal,  the  cadmium  layers  being  •  a  by 
heating  the  plate  in  the  presence  of  oxygen  to  a  tem- 
perature     below     the     melting     point      of  cadmium.    (2) 
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Alternate  layers  of  eobalt.  nickel,  and  a  metal  having  a 
solubility  similar  to  copper  are  arranged  in  the  order, 
■  ■  'pper-like  metal,  cobalt,  nickel,  eobalt,  and  copper  like 
metal.  The  copper  layers  are  dissolved  by  using  the  plate 
as  anode  in  a  solution  containing  sodium  and  ammonium 
acetates  and  free  ammonia,  at  a  current  density  which 
loaves  the  cobalt  unattaeked,  then  oxidising  the  latter 
by  employing  the  plate  as  anode  in  a  dilute  solution  of 
phenol  and  tixed  alkali,  using  a  "  forming "  current  of 
low  density. — B.  X. 

Electrolytic  generator  [for  hydrogen  and  oxygen].     C.  Ellis, 

-Montclair,  N.J.  U.S.  Pat,  1,087,937,  Feb.  24,  1914. 
The  apparatus,  for  generating  hydrogen  and  oxygen, 
comprises  a  rectangular  receptacle  having  T-shaped 
projections  on  its  inner  walls,  with  a  cover  from  which 
hangs  an  anode,  consisting  of  a  plate  having  T-shaped 
projections  disposed  symmetrically  along  its  surface  and 
parallel  to  the  T-shaped  projections  of  the  cathode  wall. 
A  gutter  is  disposed  along  the  sides  of  the  generator  for 
the  removal  of  spray.  The  cathode  surface  is  50  per  cent. 
greater  in  area  than  the  anode  surface,  and  the  cathode 
compartment  is  maintained  under  a  pressure  higher  than 
that  of  the  anode  compartment,  whereby  hydrogen 
practically  free  from  oxygen  is  obtained. — B.'  NT.  " 

Carbon  electrode  having  protective  covering,  and  process  /■>/ 
producing  same.  C.  H.  Schroers,  Assignor  to  Ges.  f. 
Teerverwertung  m.  b.  H.,  Duisburg-Meiderich.  Ger- 
many.    U.S.  Pat.  1,088,734,  March  3,  1914. 

*ee  Fr.  Pat.  454,475  of  1913  ;    this  J.,  1913,  874.— T.F.B. 

Manufacture  of  metallic  oxides  or  compounds  [hydroxides, 
by  electrolysis].     Eng.   Pat.  4082.     Set  VII. 

Manufacture  of  a  material  suitable  for  electrical  insulation 
and  other  purposes.     Eng  Pat.  8417.     Sec  XIII. 


Xn.— FATS;    OILS;    WAXES. 

Japanese    sardine    oil;     Highly    unsaturated   fatty    acids 

nf •     R.  Majima  and  T.  Okada.     Science  Reports, 

Tohoku  Imp.  Univ.,  Japan,  1914,  3,  1—18. 

The  unpleasant  odour  of  Japanese  sardine  oil  can  be 
removed  by  dissolving  the  oil  in  petroleum  spirit  and 
shaking  the  solution  with  potassium  hydroxide  solution 
below  10°  C.     Saponification  of  the  oil  is  readily  effected 


and  two  isomeric  dihydroxy  palmitic  acids  (m.  pts.  125° 
and  1 1 2° — 1 14°  C),  but  no  tetrahydroxy-  or  hexahydroxy- 
stearic  acid. — C.  A.  M. 

Vegetable    oils  ;     Action    of   diazo-deriratires    upon . 

P.    Sisley   and   Frehso.     Bull.    Soc.   Chim.,    1914,    15, 
295—298. 

Certain  fatty  oils  appear  to  contain  constituents  which 
react  with  diazonium  compounds  to  give  red  or  reddish 
brown  colourations.  A  solution  of  diazoparanitro- 
benzene  chloride  was  found  to  give  the  most  satisfactory 
results,  the  oil  being  shaken  with  a  few  drops  of  this 
reagent  and  half  its  volume  of  20  per  cent,  sodium  acetate 
solution.  Pure  olive  oil  gave  a  negative  result,  but 
arachis  and  sesame  oils  gave  red  colourations,  and  could  be 
detected  when  present  to  the  extent  of  10  per  cent,  in 
olive  oil.  Cottonseed,  castor,  walnut  and  linseed  oils 
also  gave  reddish  colourations,  but  not  sufficiently 
characteristic  individually  to  diffcrent'ato  between 
them.— G.  F.  M. 

Nickel  in   fats;    Detection  of .     R.  H.  Kerr.  J.   Ind. 

Eng.  Chem.,   1914,  6,  207. 

Ik  testing  products  containing  hydrogenatcd  cottonseed 
oil  for  nickel  by  Bomer's  method  (this  J.,  1912,  996), 
after  the  addition  of  dimcthylglvoxime  and  ammonia 
a  red  colour  sometimes  appears  which  closely  resembles 
that  produced  when  a  trace  of  nickel  is  present,  except 
that  it  is  fugitive,  fading  away  almost  entirely  in  a  few 
minutes.  It  appears  to  be  due  to  an  organic  base  extracted 
from  the  oil  by  hot  hydrochloric  acid,  for  it  is  never 
produced,  in  absence  of  nickel,  if  the  acid  extract  prepared 
in  the  usual  way  be  evaporated  and  the  residue  heated 
with  2 — 3  c.c.  of  nitric  acid  to  destroy  organic  matter, 
before  applying  the  dimethylglyoxime  test. — A.  S. 

Carnauba  wax.  C.  Liidecke.  Seifensieder-Zeit.,  1913, 
40,  1237—1238,  1274—1275.  1302—1303,  1327—1328. 
Chem.  Zentr.,  1914,  1,  1031—1032. 

The  melting  point  of  crude  carnauba  wax  is  above  83°  C. 
(solidif.  pt.  80°  C.)  and  increases  with  the  age  of  the 
sample  up  to  over  86°  G,  but  not  up  to  or  over  90°  C. 
as'is  frequently  stated  in  the  literature  :  lighter  specimens 
have  a  somewhat  lower  melting  point  than  those  of 
darker  colour.  For  the  determination  of  the  acid  and 
saponification  values  the  author  uses  a  method  somewhat 
similar  to  that  of  Berg  (this  J.,  1909,  991)  and  of  Bohrisch 
and  Kiirschner  (compare  this  J.,  1906,  701).  The  chief 
characters  of  carnauba  wax  and  of  the  most  frequently 
used  adulterants  are  shown  in  the  following  table  : — 


Carnauba 
wax. 

Alontan  wax.   ] 

Candelilla 

wax. 

Rosin. 

Japan  wax. 

Stearic  acid. 

specific  gravity   

0-992 

0—1O 

70—88 

7-6—  1U-7 

0020— 0-970 

i'2— 36 

60—84 

1-3—17 

0-970 

13—18 

50—60 

2  :;— 2-8 

146—180 
168—195 
008— 015 

0-960—0-975 

19—24 

214—224 

S-3— 10 

\  id  value    

195 — i'M 

viponif.  value 

195—200 

Ratio  number 

cold.  On  bromination  of  the  fatty  acids,  preferably 
in  ethereal  solution,  a  mixture  of  bromides,  composition 
almost  agreeing  with  the  formula,  C18H2802Br8,  was 
obtained,  but  this  when  freed  from  bromine  by  heating 
with  zinc  dust  and  acetic  acid,  left  fatty  acids  with  too 
high  mol.  weight  (338)  and  iodine  value  (380)  for  tha 
formula.  C1SH2802.  Acetone  effected  only  partial 
fractionation  of  the  bromo-fatty  acids.  The  saturated 
fatty  acids  obtained  by  the  catalytic  hydrogenation  of 
the  unsaturated  acids  had  mol.  weight  349  and  m.  pt. 
7-j^  C,  and  consisted  in  the  main  of  higher  homologues 
of  stearic  acid  such  as  C,.0H10O2  or  C2,H1402.  Similar 
results  were  obtained  on  hydrogenating  the  more  fluid 
fatty  acids  of  the  oil  after  separation  of  the  less  fluid 
cids  by  chilling  with  salt  and  ice  and  then  with  solid 
carbon  dioxide  and  ether.  Polymerisation  prevented 
fractionation  of  the  unsaturated  acids  by  distillation  as 
methyl  esters.  They  yielded,  on  oxidation,  a  decahydroxy- 
behonic  acid,  C22H.;o,(OH)10  (m.  pt.  2153   to   218°  C), 


For  the  determination  of  unsaponifiable  matter,  5  grni*. 
of  the  wax  are  mixed  with  2  grms.  of  olein  (the  unsaponifi- 
able matter  of  which  has  been  determined  or  removed) 
and  saponified  by  heating  with  5  grms.  of  caustic  soda, 
10  grms.  of  water,  and  30  grms.  of  alcohol  for  2 — 3  hours 
under  a  reflux  condenser.  The  mixture  is  then  evaporated 
and,  after  addition  of  2  grms.  of  sodium  bicarbonate  and 
20  grms.  of  ignited  sand,  dried  till  of  constant  weigh! 
The  powdered  residue  is  extracted  in  a  Soxhlet  apparatus 
with  petroleum  ether,  the  extract  evaporated,  and  the 
residue  weighed.  If  it  amount  to  more  than  55  per  cent. 
the  excess  over  this  quantity  may  be  regarded  as  paraffin 
or  ccresin,  according  to  the  melting  point. — A.jS. 

Soluble  silicates  in  soaps;  Sodium  chloride  as    a    I 

for    the    detection    of .     E.     Isnard.     Ann.    Chun 

Analyt.,   1914.  19,  98—100. 
The  precipitation  of  silicic  acid    by  ammonium  chloricl' 
is  rendered  more  complete  if  sodium  chloride  is  <■ 


Vol.  XXXIII..  No.  : 


Cu  XIII.— PAINTS  ;  PIGMENTS;  VARNISHKS;  RESINS. 


303 


in   tlir   solution.     Sodium   chloride   alone    ma]    he   used 

precipitant  ..l  silioii    aeid  i(  tin'  solution  l»-  bronghl 

tturation  by  adding   the  dry   salt     The  precipitate 

ilius  obtained  oonl  una  no  alumina  whioh  ma]  be  present 

in  the  solution,  a-*  i~  the  oase  ii  precipitation  is  effected 

Bans  uf  ammonium  chloride.      In  the  ips, 

after  separating    the    fatty    acids,    the   acid   solution    is 

neutralised  with  sodium  carbonate,  ami  saturated  with 

--.Hliiiiii  ohlorido.     .1.  A. 


king  powder*  tot  ,  I  (heir  anali, 

II.  Jungkunz.  Seifensi  1914,  41,  1     ti.  20     27. 

Chem   Zentr.,  1914,  1,  in;;:;. 

The   content    of   active    oxygen    in    perborate    washing 
■  Its  is  usually  cnlcul  il     I  to  \a  B< '  .  but  this  may  load 
in   erroneous   results  commercial    -odium    perbo 

not  always  corr  sp  md  t"  tin'  formula  Nalto  ,.  Ill  J  >  : 

termination  of  the  boron  Bhould   therefore  also  be 

parried  out.     15    20  grms.  of  tin-  powder  are  treated  with 

hydrochloric   acid   (3:  I)   in   presence   of  methyl   orange 

until  ii  red  colour  is  produced,  ami  after  separating  the 

tatty  acids,  100  c.o.  of  alcohol  arc  added,  md  tin-  solution 

•  it.nl   for   1    hour,   weighed   ami   filtered.     r>u   c.c.    of 

the  filtrate  are  diluted  to  1  «m i  c.c.  with  water  in  a  tared 

Bask,  shaken  with  0-5—1  arm   of  kieselguhr,  filtered,  and 

the  boric  acid  determined  m  20  c.c.  of  the  filtrate,  after 

neutralisation    \.  ith  .V  4    caustic    sod',    by    titration    in 

■■f  1-5-  2  grms.  of  mannitol.     The  solution  should 

carbon  clii  side  and  phosphates. — A.  S. 


■nination  of  main  •'•'«.  oils  and  soaps.     Wolff 

ami  Scholze.     Set  XIII. 

Erratum. 

This, J.,  March  31.    1914,    p.   323.   col.    1.   line  27  from 
im,     for     "lard    stearodipalmitin "     read        butter 
stearodipalmitin." 

\"TS. 

rin  :  Process  of  distiUing .     F.  J.  Wood,  Assignor 

irx  and  Rawolle,  New  York.  U.S.  Pat,  1,089,383, 
March  3,  1914. 
The  apparatus  comprise-  a  number  of  stills  with  their 
respective  condensers  arranged  in  series.  After  distilling 
"rf  water,  the  substantially  anhydrous  glycerin  is  intro- 
d  into  the  first  still  and  a  portion  is  distilled  off  and 
condensed,  the  remainder  being  transferred  to  the  second 
still  and  another  portion  distilled  and  condensed,  and  so  on. 
Distillation  and  condensation  are  effected  by  a  single 
<  urrcnt  of  steam  led  through  the  stills  and  condensers 
in  succession,  the  glycerin  at  each  still  being  combined 
"ith  the  steam  from  which  the  glycerin  vapours  of  a 
preceding  distillation  have  been  condensed. — A.  S. 


rill  ;       Decolourizing .      F.      Lindner.      Assignor 

to  Badiache  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 

Rhine,  Germany.     I'.-.  Pat.  1,089,775,  March  10,  1914. 

Pat.  16,260  of  1909  ;  this  J..  1910,  768.— T.  F.  B. 

'■•'■■  and  oils;    Blcacl    ■■/ .     F.   Miiller,   Assignor  to 

\nilin   und   .s.«la    Fabrik,    Ludwigshafen   on 

rmany.     U.S.  Pat.  1,089,253,  March  3,  1014. 

"T.  Pat.  431,294  of  1911  ;  this  I  .  1911,  1396.— T.  F.  B. 


tied  oils  or  fa!? :    Process  for  making .     Stolle 

und  Kopke,  and  R.   Russ.     Fr.  Pat.  403.312.  Oct,  6, 
1913. 

-  Pat.  1,081,775  of  1913;  this  J.,  1914, 91.— T.  F.  B. 


inu'cd     [fat]      pi    fact.      V.S.      r.u.      1,087,161. 
5       \IXv. 


XIII.- PAINTS;       PIGMENTS;       VARNISHES; 
RESINS. 

White,  lead:    Constitution  nf-  — .     E.   Boston.    J.   Ind. 
Eng.  Chem.,  l'.'ll  I,  6,  202     203. 

I'Ai'KRiKM  r  in  the  production  of  white  load  on  the  manu- 
facturing Bcale   bj    pre.  ipitation  of  a  solution  of  b 
lead  acetate  by  carbon  dioxide  bas  Bhown  thai   when 

ipitation  is  effected  slowly  under  standard  conditions, 
the    precipitate    firs!     produced     has    the    composition, 
PbC'o  ,Pb (OH)  .  and  is  colloidal  in  character.     On 
tinning  the  treatment   the  CO,  content  of  tho  precipitate 
iucrc  1  -    I'lilly  and  uniformly  up  to  1  <■■*"•  |»t  cent, 

iii.  and  there  are  no  indications  of  the  formation  of 
compounds  of  the  composition,  2PbCOs,Pb(OH).  or 
3PbC0„Pb(0H),.    The 

also     change      gradually      and      uniformly,     except      that 
the  "apparent  density"  increases  suddenly  at  a  co:1 
stage,  probably  owing   to  coagulation  when  the  solution 
becomes  acid.     At  no  the  precipit  iably 

soluble  in  cane  sugar  solution;    i.e.,  it  doi  itain 

uncombined    lead    hydroxide.     Mixture    oi    PbCOj    and 
PbCO,,Pb(OH)j  of  the  same  composition  as  samples  of 
whit.-  lead  had  th    sain.-  characters  in  regard  to  thi 
of  lie  nii'v  1  to  form  a  paste,  ease  of  miscibility 

with  linseed  oil.  and  opacity  and  spreading   power  when 
d  as  a  paint.     It  is  concluded  that  white  lead  made 
by  the  precipitation  a  mixture  of  amorphous 

PbCO,  and  1'iiM  1  ,|'\  1  >l|  1 ,.  wbilsl  white  lead  mad-  by  the 
stack  (Dutch)  process  may  also  contain  crystalline  PbCO. 
and  occasionally  Pb  '  >ll  1 ..      A.  S. 


Rinmans  green.     A.    Hedvall.    7..    anorg     (hem.,    1914, 
86,  201—221.     (See  this  .!..   1013,  932.) 

I'inm\n's  green  is  a  solid  solution  of  zinc  oxide  in  cobalt 
oxide,  which  usually  crystallises  (like  zinc  oxide)  in  the 
hexagonal   system.      It    is    not    possible    to  rinc 

oxide  from  cobalt  oxide  by  digestion  with  ammonium 
carbonate  solution,  as  cobalt  always  goes  into  solution  to 
an  appreciable  extent. — W.  II.  1'. 


Paints  ;  Toxic  and  antiseptic   properties  of .     II.    A. 

Gardner.       Oil     and     Colour     Trades    J.,    1914,     45, 

1000—1006. 
Water  which  had  been  exposed  for  1  week  in  the  "  scrim  " 
room  of  a  linoleum  factory  contained  appreciable  quan- 
tities of  formic,  acetic,  and  butyric  acids  and  also  alde- 
hydes. The  author  has  shown  previously  (this  J.,  1914, 
266)  that  the  vapours  evolved  from  drying  oil  paints 
contain  small  quantities  of  carbon  monoxide,  and  the 
change  in  the  blood  corpuscles  of  a  person  who  has 
breathed  such  vapours  in  an  unventilated  room  is  probably 
due  to  carbon  monoxide  rather  than  to  turpentine  (com- 
pare Armstrong  and  Klein,  this  J.,  1913,  320)  ;  the  turpen- 
tine appears  to  stimulate  the  production  of  carbon 
monoxide.  The  vapours  from  drying  oil  paints  act  as  an 
efficient  antiseptic.  Of  the  volatile  products  used  as 
paint  thinner-.  ..7..  oil  of  turpentine,  benzol,  b.-nzine 
(b.  pt.  OS  C),  benzol  containing fi  percent,  of  nitrobenzene, 
high-boiling  petroluem  spirit  (flash  point  in  open  cup 
39    r.  b.  pt.   l'in   C),  benzol  1-  '»nd 

high-boiling  petroluem  spirit  least  dangerous,      A    - 

Bosirt  ;  Dete  nination  of—  in  van  'nd  soaps. 

H.  Wolff  and  E    -  Chem.-Zeit.,  1914,  38,  368— 

372,    - 
Fahriok's  modification  of  the  Twitehell  method  for  the 

determination  of  rosin  (this  .1..  l'.'ll.  1266)  1-  subject  to 
an  error  due  to  the  solubility  in  water  of  oxyabietic  acid, 
a  constituent  of  all  rosins,  and  the  process  of  csterification 
is  both  long  and  incomplete.  In  tlie  following  method 
these  difficult^  led      -     5   grms.  of  the  mixed 

.  and  fattv  acids  are  dissolved  in  10  -20  cc.  of  absolute 
methvl  alcohol  and  eaterified  by  boiling  for  2  mins.  under 
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a  reflux  condenser  with  .3—10  c.c.  of  a  solution  of  1  part 
of  sulphuric  acid  in  4  parts  of  methyl  alcohol.  The 
-terified  mixture  is  treated  with  five  to  ten  times  its 
•  ■lume  of  a  7—10  per  cent,  solution  of  salt,  in  which 
wabietie  acid  is  insoluble,  and  the  fatty  acid  esters  and 
rosin  acids  are  extracted  with  ether  or  a  mixture  of 
ether  and  petroleum  spirit.  The  salt  solution  is  drawn 
off  and  re-extracted  once  en'  twice  with  fresh  solvent. 
The  extracts  are  then  washed  with  salt  solution  until  the 
washings  have  a  neutral  reaction.  After  addition  of 
alcohol,  the  ethereal  extract  is  titrated  with  V  2  alcoholic 
potash  and  the  percentage  of  rosin  acids  calculated  on 
the  assumption  that  they  have  an  acid  value  of  160. 
The  percentage  thus  found  is  reduced  by  1-5,  to  allow 
for  the  fatty  acids  which  escape  esterification  ;  or,  after 
neutralisation  of  the  rosin  acids  1 — 2  c.c.  excess  of  alcoholic 
potash  may  be  added,  the  ethereal  solution  washed  several 
rimes  with  water,  the  mixed  washings  and  soap  solution 
i  vaporated  to  small  bulk,  acidified,  and  after  the  addition 
of  an  equal  volume  of  salt  solution,  extracted  with  ether. 
The  ethereal  extract  is  dried  with  anhydrous  sodium 
sulphate  and  the  ether  evaporated.  The  residue  is  dis- 
solved in  10  c.c.  of  absolute  alcohol,  re-esterified  and 
extracted  in  the  manner  already  described.  The  rosin 
acids  thus  obtained  are  free  from  fatty  acids  which  have 
escaped  esterification  in  the  first  treatment.  The  amount 
of  rosin  originally  present  in  the  mixture  is  obtained  by 
multiplying  the  percentage  of  rosin  acids  by  1  07.  there 
being,  as  an  average,  7  per  cent,  of  non-saponiiiable 
matter  in  rosin. — J.  A. 


Patents. 

Electrical  insulation  and  ether  piirjmses ;  Manufacture  of 

a  mall  rial  suitable  for .  The  British  Thomson- 
Houston  Co..  Ltd.  From  General  Electric  Co..  Schenec- 
tady, N.Y.     Eng.  Fat.  s417.  April  9,  1913. 

The  resinous  condensation  product  of  a  polvhydric 
alcohol  and  phthalic  anhydride  is  prevented  from  harden- 
ing, whilst  in  the  fused  state,  by  dissolving  in  it  13  to  18 
per  cent,  of  naphthalene,  anthracene,  phenanthrene,  etc. 
Cellular,  fibrous  or  porous  bodies  may  thus  be  impregnated 
with  the  fused  mixture,  the  temperature  being  afterwards 
raised  to  vaporise  the  naphthalene  and  harden  the  resin. 

— B.  X. 


Oil  varnish  substitutes  from   animal  oils;  Process  for  the 

manufacture  of .     W.  Kacmpfe,  Grossenhain.  Saxonv. 

Eng.   Pat.  21.834.  March   15.   1913.     Addition  to  En'e. 
Fat.  15,012,   lime  27.  1912. 

See  Addition  of  April  1.  1913.  to  Fr.  Pat.  445,565  of 
1912 ;  this  J.,  1913,  983.  An  alkaline-earth  oxide. 
hydroxide,  or  carbonate  may  be  used  in  place  of  the 
manganese  sulphate. — T.  F.  B. 


Pigments  iron  ores;  Process  of  producing 

yellow .     P.     Farup.     Trondhjem,    Norway.     U.S. 

Pat.  1,087,575,  Feb.  17.  1914. 

See  EnK.  Pat.  10,36Sof  1911  ;  this  J.,  1911,  112.5.— T.  F.  B. 


White  had;  P^  'he   manufacture  of .     F.   H. 

Sharpe,  Lancaster.     U.S.  Pat.  1,088,460,  Feb.  24,  1914. 

See  Eng.  Pat.  21,292  of  1911  ;  this  J.,  1912,  939.— T.  F.  B. 


Preserving  preparation.     Preservative  coating  composition. 
W.    Schoeller   and   \V.    Sehrauth,   Berlin,   Assignors. to 
Farbenfabr.   vorm.   F.   Baver  und  Co.,  Elberfeld.   i;<: 
many.     U.S.   Pats.   1.087,144  and   1,087,145,  Feb.    17. 
1914. 

See  Her.  Pats.  219,967  and  250,746;  this  J.,  1910,  577; 
1912,  1054.— T.  F.  B. 


•  1.  W.  Aylsworth,  Ea-t  Orange, 
Assignor  to  Condensite  Co.  of  America,  Glen  Ridge_ 
N.J.     U.S.  Pat.  1,087,422,  Feb.  17.  1914. 

See  Eng.  Pat.  3498  of  1911  ;  this  J.  1912,  347.— T.  F.  B. 


XIV. -INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  [synthetic]  ;   Recent   work  on .     A.    Holt.     Z. 

angew.   Chcm.,    1914,   27,   153— 15s. 

For.  the  manufacture  of  isoprene.  the  lowest-boiling 
fraction  of  petroleum,  of  the  composition,  CSH.,.  may 
be  used  :  by  systematic  chlorination,  isomerisation,  and 
liberation  and  addition  of  hydrochloric  acid,  the  three 
hydrocarbons  present  (iso-  and  normal  pentane  and 
tetramethvlmethane)  can  all  be  converted  into  isoprene 
(see  Fr.  Pats.  435.312  and  452,246;  this  J..  1912,  409; 
1913,  672).  Butadiene  is  best  prepared  from  benzene  or 
phenol.  These  are  converted  by  hydrogenation  into 
cyclohexane  aud  cyelohexanol  respectively.  The  latter  is 
converted  into  tetrahydrobenzene  by  means  of  alumina 
at  230:  C.  and  the  former  into  the  same  product  by 
chlorinating  and  then  removing  hydrochloric  acid  front 
the  chlorocyclohexane  by  means  of  lime  at  450'  C.  The 
tetrahydrobenzene  is  converted  into  butadiene  and 
ethylene  bv  heating  to  500°  C.  in  a  quartz  tube  (see  Fr. 
Pats.  441,203  and  441,619  :  this  J.,  1912,  S43,  951).  Poly- 
merisation of  isoprene  or  its  homoiogues  may  be  effected 
rapidly  and  quantitatively  by  means  of  sodium,  but  the 
product  is  not  a  true  caoutchouc,  either  chemically 
according  to  the  definition  of  Harries  (this  J.,  1911,  1073), 
or  in  its  physical  properties.  When  isoprene  is  treated 
with  sodium  in  an  atmosphere  of  carbon  dioxide  (see 
Fr.  Pat.  459,005;  this  J.,  1913,  1164),  the  reaction  is 
quite  different  from  that  which  occurs  with  sodium  in 
presence  of  air.  There  is  no  perceptible  action  at  first, 
but  finally  the  isoprene  is  converted  completely  into  a 
black  voluminous  mass,  which  on  treatment  with  water 
or  alcohol  yields  a  pure  white  caoutchouc,  characterised 
by  its  indifference  to  solvents,  in  which  it  neither  dissolves 
nor  swells.  Polymerisation  of  isoprene  by  heating  in 
presence  of  small  quantities  of  ozonides  or  pero.v 
(see  Fr.  Pat.  440,173  ;  tins  J.,  1912,  735)  gives  a  la- 
yield  of  caoutchouc  than  heating  without  such  addition, 
and  the  physical  properties  of  the  products  are  improved. 
Caoutchoucs  obtained  from  isoprene  by  all  of  the  methods 
mentioned  can  be  vulcanised  :  that  obtained  by  means 
of  sodium  in  presence  of  air,  however,  only  incompletely 
and  with  difficulty.  The  products  obtained  by  means  of 
sodium  and  carbon  dioxide  are  somewhat  easily  oxidisable, 
this  tendency  increasing  in  the  products  from  butadiene, 
isoprene.  and  methylisoprene  (2.3-dimethylbutadiene-1.3), 
in  the  order  given.  Recent  work  (see  Steimmig,  this 
J..  1914.  267)  indicates  that  all  of  the  synthetic  caoutchoucs 
yet  obtained  differ  chemically  from  natural  caoutchouc; 
whilst  physically  the  vulcanised  products  from  synthetic 
(Hoprene)  caoutchouc  are  equal  in  quality  only  to  the 
products  from  medium-grade  natural  rubbers. — A.  S. 

Caoutchouc  ;  Diacetylpropane  [l.o-heptanedic  — . 

C.   Harries.     Ber.,   1914.  47,  784—791. 

In  a  previous  paper  (this  J.,  1913,  983)  it  was  stated  that 
among  the  decomposition  products  of  the  ozonide  of 
caoutchouc  regenerated  by  means  of  pyridine  from  'be 
halogen  addition  compound  of  Para  caoutchouc,  was 
1.5-cyclo-octanedione.  It  has  now  been  found  that  the 
ketone  in  question  is  reallv  the  hitherto  unknown 
diacetylpropane,  CH3.CO.(CHa)3.CO.CH3,  mixed  with 
a    certain     proportion     of    l-methylcyclohexene-l-one-3, 

CH.C0 
CH3.(Y  CH„ 

X'H„.tll: 

readily    formed    from    it.    by    elimination    of    water,    in 
presence    of    small    quantities    of    alkali.     The    di 
propane  could   not    be   isolated  in  a   pure  condition  but 
was   identified   by   means   of  its  dioxime   (m.    p 
obtained  by  treatment  with  hydroxylamiue  hydrochloride 
in  neutral  solution. — A.  S. 
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STS. 
P 

•In-    Anilin     und    S 
l    bilk.     Fr.  Pat.   163,437,  Sent.  3,   1913.     I  nder  Int. 
i  .  Nor.  I  and  De     3,  1912,  Jan.  27,  March  19,  and 

1"..   1913. 

Pat.  '.it:,  of  1913  :   this  J.,  191 1,  93      I  lie  sub- 
be  treated  with  hoi  alkali  hydroxides,  alkali 
alkv  i  substances,    or    with 

The  products  may   be  vul- 
r  r.  B. 

hard 

.     |  i  .ii  !,i.  F.  Bai    i    md  Co      Got    Pal 

268,947,  Feb.  lM.  1913.     Addition  to  Ger.  Pat.  266,618 
Eng.  Pat.   11,530  of  1913  :    this  J.,   1913,    1078 

Tn :  isation  of  8>-dimethylerythrene 

deal  i  ibed  i  .  Kondakow,  i~  \  uli  anised  in  presence  of  a  retar 
tivejy  non-volatile  aliphatic  base  or  a  derivative  thereof, 
or  of  a  non-volatile  derivative  of  a  vol  also 

id  268,387  ;   this   h.  L91  1,  93,  21 
— T.  F.  15 

Vulcanisation  of  natural  or  artificial  ca 

Process  for  accelerating  the .      Farbenfabr    vorm. 

1'.    Ba   ■•   und  Co.     Ger.  Pat.  269,512,  Feb.  26,   1913. 
Addition  to  Get  Pat.  265,221  Pat.  11,530  of 

1913  :  this  J.,   1913,    107S). 

Any  relatively  non-volatile  aliphatic  base,  or  a  derivative 

thereof,  may  be. used  in  place  of  piperidine  or  its  horao- 

logut'-i  or  derivatives  to  accelerate  vulcanisation  (see  also 

266,619;   tins  J.,  1914,  94).— T.  F.  B. 

Rubber    »  ■. 

H.  Hutz.     Ger.  Pat.  26S.si:    Dee.  24,  1912. 

•  is  treated  with  a  chlorhydrin 
or  with  the  intermediate  i Lucl  ol  the  action  of  hydro- 
chloric acid  on  glycerin.     Hydrogen  sulphide  is  evolved. 

— T.  F   B. 

Manufacture    of    products   from .     H. 

.  V.  Henri,  ami  K.  Wil-Picard.  Paris.     1  .S.  Pat. 
1,088,551,  Feb.  24,  1914. 

22,118  of  1910;  this  J..  1911,  561.  -T.  F.  B. 

Bubber ;    Process   for   making  artificial .     0.    Rohm. 

Fr.  Pat     163,801,  Dec.  26,  1912. 

Eng.  Pat.  613  of  1913;  this  J.,  1913,  545.— T.  F.  B. 

am  from    volatil 

■a  .      I".    Laarmann.    Dresden.    Gel 

i    a  Pat.  1,089,482,  March  10,  1914. 

See  Fr.  I  6  oi  190  I    this  J.,  1910,  35.— T.  F.  B. 

Mai-  of    unsaturated    hydrocarbons.     En".     Pat. 

29,98a     8*    XX. 

Pr«  king  isoprene.     U.S.  Pat.  1,087,261.   See  XX. 

Pr>  ■  md  its  homol  .  Pal    268,722. 

S      XX. 

tting  tolid  by-products  of  thi  animal  kingdom  of  fibrous 
D.S.  Pat.   1.087,904.     S      W  . 


XV.-LEATHER  ;     BONE  ;     HORN  ;     GLUE. 

ng . 

L.  PoUak.     i  ouegrum,  1914,  129—130. 
preparation   from   sma   beans  (compare   Eng. 
f  1913 ;   this  J..  1913,  548).  can  be  used  in  place 


of  blood  albumin  for  •  Lai  .1   in  ;  and  <j 

I  i  an  omulsion  with 

water,   allowed  intil    slightly    formenb  I 

rim  into  the  tannins  infu  C.    the  ti  m 

i  hen  ini  reaseo  to  60      75  i       With   Italian  and 
hestnul  and  oak  ini 

ising  power  equal  to  hi I  all  deoolouris 

ins  power  in  trie  ■ 

.in ised   « iih   '■•!  i  is   much   lactic 

a*  hi l-deoolourised  exti  .  I   ' 

Sulphitt-cellulot  i  of 
.     W.  Moeller.     Collegi  im,   1914,   152 

insulphonii 
which  are  readily  ab 
ery  difficult  to  wash  out.     The  sulphonic  acids  an 
tents  the  P 

.1.,   L909,   293)   and         thei    n        i 
sulphite-cellulosi 
extracts  oi  leathei  tanne  I  with  .  I  I '      373 

i    oi  nt.    caustic 
Bulphonic  acids  from  ther  and  on  acidifying  the 

solution  gives  the  Proctor-Hirst  reaction.   Sulphiti 
extract   which    has    Keen    used    to   weight    fully  tanned 
leathei    is  extracted  bj  watei  alone.     Hide  tanned  wil 
mixture  of   vegetable    tanning     material    and     sulphite- 

cellulos rtract  first  absorbs  the  former  and  if  sufficient 

is  present  to  tan  the  hide  fully,  th.re  i-  uo  absorption  ol 
the  latter.    (See  als,,  this  •!..  1913,  245,  616.)   -T.C. 

Leather;    [Detection  of]   Fret   tulphm  n  .     J. 

Paessler.     rollcgiuni.  lull.  126—128. 

When  leather  containing  free  sulphuric  acid  is  immersed 

in  pure  water  a  proportion  of  the  tree  acid,  depending 
on  the  concentration  of  the  acid  in  the  leather,  diffuses 
out.  When  the  leather  is  placed  in  a  dialyser  the  acid 
diffuses  through  the  parchment  membrane  more  rapidly 
than  the  other  substances  such  as  tannin  and  colouring 
matters  which  are  also  extracted  by  water,  and  can  be 
detected  by  the  usual  methods  in  the  diffusate. 
this  J.,  1914,  95.}— T.  C. 

Paten  rs. 

,  or  shins;     I  I   of with  Kqu 

M.     Loschkareff,    Twer,     Russia.     Eng.     Pat.     10,711, 
Mai   6,  1813. 
The   apparatus   for   treating    hi  ins   in   tanning, 

dyeing,  Bait  or  other  solutions,  ia  provided  with  a  spindle 

neeted  with  a  frame  by   three 
radially    or    tangentially    to    the    spindle    and    forming 
an  angle  of  100°  to  160°"  with  each  other  ;   bars  connecting 
the  rim  and  the  cross  -<  •  parallel  oi 

small  angle  to  the  cross  stays.  The  spice  is  ,: 
utilised  than  with  other  devices  and  several  bars  ol 
practically  equal  length  may  be  used  in  each  of  the  three 
groups.  On  the  arm-cross  oi  spider  being  tinned,  the 
supplementary  angle  between  the  main  plane  of  the  skins 
and  the  direction  of  rotation  i  ind  the  acti. 

the  liquid  during  motion  is  thus  better  than  in  ease  of 
division  into  two  or  four. — L>.  J.  I- 

By-pro'lucU  of  the  animal  kingdom        Method  of  treating 

goftl .0f    fibrous  A.      H.      Henderson. 

ior   to   The    Henderson    Bubber   Co.,    Baltimore, 
ifd.'  U.S.  Pat.   1,087,904,  Feb.  IT.  1914. 

The  product  in  its  natural  condition  is  placed  in  a  solution 
of  salt  in  water  combined  with  a  mixture  of  water  and 
glycerin,    then   immersed    in    a    hath   of  heated   oil   which 

ises    the    natural    moisture,    surplus    water    ai 
of  glycerin  absorbed  to  be  expelled.     The  product  is  then 

anted    into    small    particles,    subjected    to    pre* 
in  the  presence  of  heat   and  vulcan  iients.  im- 

mersed in  a  rubber  solution  and  finally  vulcanised. — D.  J.  L. 

Lea:  -   -■    Karplu- 

Herzberger.     Ger.   Pat.  267,659,  duly  12,  1912. 
In    cleaning   gloves,    shoo,    belts,    etc.,    made   of   leather, 
substances  capable  of   rising   the  colour,  e.g..   vegetable 


3C0 


Cx.  XVI.— SOILS;  FERTILISERS.     Cl.  XVII.— SUGARS;  STARCHES;  GUMS.       [April  15, 1914. 


tannins,  catechu,  and  gambier,  are  used  along  with  the 
detergent.  Dyestuffs  capable  of  re-dyeing  the  leather. 
and  substances,  such  as  oil,  glycerin,  flour,  or  salt,  which 
preserve  the  softness  of  the  leather  on  drving,  may  also  be 
added.— A.  S. 

Tanning.  J.  Y.  Johnson,  London.  From  Badischo 
Anilin  and  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Ger- 
many.    Eng   Pat,  7138.  March  25,  1913. 

See  Fr.  Pat.  462,635  of  1913  ;  this  J.,  1914.  326.— T.  F.  B. 

Tanning  material.  0.  Schmidt  and  J.  Miiller.  Assignors 
to  Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat,  1,089,797,  .March  10,  1914. 

See  Fr.  Pat?.  451,875  and  451,876  of  1912  ;  this  J.,  1913, 
668.— T.  F.  B. 

Glue:      Process     of     manufacturing     vegetable .      F. 

Lehmann  and  J.  Stoekcr,  Berlin.     U.S.  Pat,  1,089,064, 
March  3,  1914. 

See  Fr.  Pat,  408,240  of  1909  ;  this  J.,  1910,  580.— T.  F.  B. 


XVI.  -SOILS  ;  FERTILISERS. 

Peat ;     Bacterial    treatment    of .     W.    B.    Bottomlcv. 

J.  Roy.  Soc.  Arts.,  1914,  62,  373—380. 

Analyses  show  the  increase  in  the  nitrogen  content 
of  soil  to  which  "bacterised  peat"  (this  J.,  1913, 
878,  919,  920)  had  been  added.  Experiments  carried  out 
at  Kcw.  Chelsea  Physic  Garden,  and  Eton  School  Gardens, 
hare  shown  its  good  effects  on  crops  of  various  kinds. 
It  has  proved  valuable  as  a  top  dressing  for  grass.  Recent 
experiments  indicate  the  remarkable  effects  of  small 
quantities,  and  suggest  that  there  is  probably  a  factor 
analogous  to  that  of  the  vitamines  in  animal  growth  and 
nutrition.— W.  H.  P. 

Effects  of  the  ensilage  process  on  the  solubility  of  "floats." 
Forbes  and  Fritz.     See  XIXa. 

Patents. 

Fertiliser  [from  fish-scrap] ;    Method  of  and  apparatus  for 

recovering   the   by-products    in    the   manufacture  of . 

S.  C.,  Assignor  to  A.  L.  MeGrath,  Baltimore,  Md.  U.S. 
Pat.  1,087,031,  Feb.  10,  1914. 
The  lighter  constituents  of  the  gases  issuing  from  fish- 
drying  furnaces  are  subjected  to  a  preliminary  acid  treat- 
ment for  the  recovery  of  ammonia,  the  remaining  gases  are 
passed  into  a  scrubber  for  the  collection  of  solid  matter, 
the  scrubbed  gases  together  with  the  gases  issuing  from 
the  preliminary  acid  treatment  are  subjected  lo  a  second 
acid  treatment,  and  the  heat  of  the  gases  previous  to 
scrubbing  is  utilised  for  drying  the  recovered  solid  matter. 

— 0.  R. 

Phosphates;     Process  for  obtaining soluble    in    citric 

acid.     A.  Hauck.     Ger   Pat.  270,329,  Nov.  12,  1910. 

Crude  phosphates  aro  fused  at  a  temperature  not  below 
2000°  C,  and  treated  with  oxygen,  air  or  other  oxidising 
agent. — A.  S. 

Artificial   manure   [from   leather   waste'];     Process  for    the 

production  of  an .    A.  Moise,  Barr,  Germanv.     Eng. 

Pat.    12,800,  June  2,   1913. 

See  Fr.  Tat,  458,674  of  1913  ;  this  J.,  1913, 1079.— T.  F.  B. 


XVII.— SUGARS  ;  STARCHES  ;   GUMS. 

Sugar   beet;    Localisation    of  potash    in    the ,   and    its 

physiological  significance.     A.  Matousek.     Z.  Zuckerind. 
Bohm.,  1914,  38,  23.5—251. 

Investigation  of  the  distribution  of  potash  in  the   sugar 
beet  throughout  its  period  of  growth,  showed  that  in  the 


seed  potash  was  present  in  the  cotyledons,  the  radicle, 
!  and  the  endosperm,  but  not  in  the  perjsperm  ;  whilst 
in  the  plant  it  was  present  in  every  part,  mostly 
in  the  leaf,  less  in  the  leaf  stalk,  and  least  in  the 
I  root.  In  the  root  the  amount  increased  towards  the 
crown,  and  accumulated  largely  in  injured  parts.  In 
water  oultures  with  no  potash  in  the  nutrient  liquid,  the 
reserve  already  present  in  the  seed  migrated  for  the  greater 
part  #to  the  portions  of  the  plant  exposed  to  light,  most 
being  found  in  the  leaf.  Etiolated  leaves  contained  a 
remarkably  small  proportion  of  potash. — J.  P.  O. 

Sugar  in  the  beetroot ;  Formation  and  disappearance  of . 

L.  Cassel.     Bull.  Assoc.  Chim.  Sucr.,  1914,  31,  563—576. 

The  theory  of  the  formation  of  sugar  by  the  leaves  of  tin- 
beetroot  by  the  agency  of  chlorophyll  being  accepted,  the 
quantity  of  green  substance  at  the  disposition  of  the  plant,, 
for  the  same  variety  at  least,  must  have  a  real  importance 
for  the  saccharine  richness  of  the  beetroot.  Delay  in 
sprouting  is  injurious  in  this  respect,  and  a  regular  and 
uniform  vegetation  is  eminently  favourable. — L.  J.  de  W. 

Sucrose;     Constants  for    use    in    the    double    polarisation 

(Clerget  Hcrzfeld)  method  of  determining .     R.  Gillct. 

Sucr.  Beige,   1914,  42,  271—275. 

In  applying  the  Herzfcld  formula  : 
D+1 
142-66— Oof 
for  calculating  the  percentage  of  sucrose  by  the  double 
polarisation  method,  the  factor  0-5  used  for  correcting  the 
concentration  constant  when  readings  are  made  at  different 
temperatures  is  correct  only  for  very  low  temperatures, 
viz.,  3° — 7"  ('..  and  when  readings  are  taken  at  13° — 26°  C. 
the  factor  0-49  should  be  applied.— J.  P.  0. 

Water  ;    Determination  of [by  distillation]   in  masse- 

cuites  and  molasses.     W.  Clacher.     Intern.  Sugar  J.,  1914. 
16,  126—127. 

Reliable  results  are  obtainable  in  the  case  of  cane  sugar 
factory  products  by  the  distillation  method  of  determining 
water  (this  J.,  1913,  62).  50  grms.  of  the  product,  and  300 
c.c.  of  paraffin  oil  boiling  a  little  over  100°  C,  are  distilled 
together  until  about  100  c.c.  of  oil  and  water,  which  an 
collected  in  a  graduated  cylinder,  have  passed  over. 
Frequently,  in  the  cane  sugar  factory  the  Brix  hydrometer 
reading  is  taken  as  an  indication  of  the  total  solids,  but  when 
sulphitation  has  been  excessive  this  value  is  quite  untrust- 
worthy.—J.  P.  0. 

Sugar  group  ;   Dissociation  in  the .     Part  III.     J.  U. 

Nef.     Annalen,   1914,  403,  204— 3S3. 

Hexoses  in  alkaline  solution  are  capable  of  breaking  don  D 
in  three  different  ways,  involving  the  intermediate  forma- 
tion of  1.2-,  2.3-  and  3.4-hexosedicnols  and  the  final 
production,  respectively,  of :  formaldehyde  and  aldo- 
pentoses  (8) ;  diose  and  aldotctroscs  (4) ;  and  two  mols. 
of  di-glyceric  aldehyde.  The  last  two  processes  have 
already  been  described  (this  J.,  1910, 1264).  As  an  example 
of  the  first  process  dextrose  and  rf-galactose  on  oxidation 
in  alkaline  solution  with  air  or  hydrogen  peroxide  yield. 
respectively,  d-arabonic  and  rf-lyxonic  acid.  The  same 
result  is  also  achieved  by  the  use  of  Fehling's  solution. 
When  the  amount  of  alkali  is  reduced  from  1  to  1  21' 
equivalent,  the  number  of  products  is  considerably 
lessened  ;  dextrose  yields  a  mixture  of  only  six  isomeric 
optically  active  hexoses,  while  /-arabinose  yields  only 
three  pentoses.  After  the  attainment  of  this  equilibrium 
the  relative  amounts  of  the  various  sugars  present  is  very 
different.  As  an  example,  a  30  per  cent,  aqueous  solution 
of  either  dextrose,  rf-mannose  or  la?vulose  mixed  with  1  20 
equivalent  of  calcium  hydroxide  attained  complete 
equilibrium  in  about  three  months.  The  solution, then 
contained  a  certain  amount  of  resin,  considerable  quantities 
of  polysaccharides,  and  the  following  six  hexoses,  viz.— 
dextrose,  (/-mannose,  laevulose,  </-pseudofructose  ana 
a-  and  ,3-rf-glutose.  This  result  precludes  the  form- 
ation    of     any     dienol     beyond     a-1.2-<i-glucoscdienol. 


wxill  .  Ko,  7  ] 
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CH,OH.(CHOH),.C(OH).-CHOH  nn.l       2.3-d-glu 

.li.-m.l.  (  II. ( HI  i. c  IK  HI  1. 1  (Hill :  ('((>") :  C(OH).CH,0H. 

may  bo  separated  from  kctosoi  bj  '"it m  with 

bromine  in  1-  |ht  i.  iii.  aqueous  solution,  whereby  oxida 
turn  .»f  the  aldoses  to  aldonio.  acids  is  effected  :  ketoees.  are 
■aaffeotod  by  this  treatment.  The  method  is  thus  applic- 
able to  the  isolation  ol  ketopentoaee  and  hexoses;  an 
im|Hirt  nit  group  of  natural  produots  which  are  as  yet  only 
vitv  imperfectly  known.  The  mixture  of  sugars  obtained 
.is  .iImw  from  dextrose,  otc.,  contained  ketoses  and  aldoses 
•  \  ini.it  cly  equal  amounts.  The  quantity  of  dextrose 
Ml  about  five  times  that  "f  d-mannoso:  a  result  which 
the  author  attributes  to  the  rmsymmetrioal  addition  of 
water  to  a-1.2-d-glucosodienol.  The  absence  of  d-allose 
in  the  mixture  denotes  that  these  sugars 
nmnnf  occur  cither  naturally  or  in  formose  :  i ? i  presem  e  of 
a  trarr  of  alkali  or  of  suitable  enzymes  a  non-reversible 

to  a  mixture  of  tin-  mentioned 

would  take  place.     Similar  considerations  hold  for  other 
,\.  the  six  members  of  the  d-gal 

d  talose,  d-tagatose,  I  s..i  Bose  and 
a-  and  8-d-galtoso  with  two  corresponding  d-galactose- 
dicnols.  Prom  these  results  the  author  concludes  that 
synthetic  formose  can  only  contain  24  hexoses  nut  of  the 
32  which  are  theoretically  possible;  further,  the  aldose 
forming  about  half  of  the  mixture  must  be  composed 
■  hath  of  di-glucose  and  rfi-galactose.     In  brief,  in  pn 

quantities  of  caustic  alkali  only  certain  sugars  are 
capable  of  formation  in  natural  or  in  ordinary  synthetical 
s :  these  may  be  arranged  in  4  groups  of  (1  hexoses 
4  groups  of  3  pentoses,  and  2  groups  of  3  tit  roses.  Very 
dilute  alkaline  solutions  of  dextrose,  containing  about  6 
equivalents  of  alkali,  when  oxidised  at  20°  to  40°  C.  by 
means  of  air  or  hydrogen  peroxide  yielded  a  complex 
mixture  of  carbon  dioxide,  formic  acid,  glycollio  acid, 
oxalic  acid  and  (//-glyceric  acid ;  also  d-arabonic  and 
d-ribonic  acids;  and  d-erythronic  and  i-threonic  acids. 
Cupric  or  mercuric  oxide  yielded  these  products  and  also 
d-gluconie  and  d-mannonic  acids.  From  this  it  is  evident 
that  only  the  t>  hexoses  mentioned  above  were  present 
and  that  they  are  not  oxidised  by  air  or  by  hydrogen 
peroxide.  In  presence  of  amounts  of  alkali  down  to 
1/30  equivalent,  especially  on  warming,  sugar  solutions 
irive  rise  to  appreciable  quantities  of  resin.  Other  reactions 
give  rise,  respectively,  to  polysaccharides  and  sacchaiinic 
acids;  aud  these  three  changes  being  non-reversible 
tend  to  disturb  the  equilibrium.  In  all  three  cases,  how- 
ever, the  change  is  exceedingly  slow.  The  saccharinic 
acids  are  stated  to  be  produced,  by  means  of  a  reaction 
resembling  the  transformation  of  benzii  to  benzilic  acid, 
from  ortho-osones,  — CH..CO.CO — ,  which  are  in  turn 
produced  from  the  salts  of  the  original  sugars.  This 
oeone  formation  is  favoured  by  lead  acetate  or  lead  chloride ; 
but  all  three  processes  take  place  to  some  extent  in  presence 
of  small  amounts  of  caustic  alkali.  The  disturbances 
due  to  these  reactions  may  be  avoided  by  employing 
}  equivalent  of  pure  sodium  carbonate  solution  in  place  of 
caustic  alkali.  Polysaccharides  are  always  produced  in 
presence  of  caustic  alkali  or  amounts  of  sodium  carbonate 
above  I  equivalent.  It  is  remarkable,  however,  that 
pure  potassium  carbonate  solution  up  to  3  equivalents 
effected  no  change  in  concentrated  sugar  solutions  after 
keeping  in  closed  vessels  for  2  months.  The  two  classes 
of  polysaccharides  are  distinguished  by  the  relative  ease 
with  which  they  react  with  dilute  acids  or  Fehling'3  solution. 
Polymerisation  to  tris-oses,  (CnH2nOn)3  or  to  o-bis-oscs 
I'-nHjnOn),,  is  favoured  by  calcium  aietate  (from  1  to  3 
equivalents),  which  is  unable  to  effect  enolisation  or 
salt-formation.  Excess  of  sodium  carbonate  solution, 
-  effecting  these  changes,  brings  about  a  condensa- 
tion to  polysaccharides  of  the  nature  of  lactose  and 
maltose.  The  tris-oses  and  a-bis-oses,  e.g.,  a-bis-d-glucose- 
d-fructuse,  C,,Hj4015,  hydrolase  with  extreme  case  ;  they 
only  change  into  anhydro-a-bis-hexoses  (disaccharides)  and 
still  further  dehydrated  products  under  the  influence  of 
caustic  alkali.  Thus,  sucrose  is  among  the  products 
formed  from  the  dextrose  group  of  equilibrium  isomerides 
in  dilute  nlkaline  solution.  Novel  structural  formula?  are 
advanced  by  the  author  in  order  to  illustrate  the  formation 
of  such  polymerisation  and  condensation  products. — J.  R. 


if  apt*  products;  Analutitof .    ill.  Baugeofvarialit 

Jytical  values  tn  genvim  maple  syrups.     .1.  I 
and  .1.  U.  Scott.    J.  Ind.  Eng,  '  hi  m.,  191 1.  6,  21(1 
i:\i-ikimi  \  is  with  I  L'ii  samples  ol  genuine  Canadian  mapl 
syrup  showed   iliat    the   runes   in  whioh   the  differei 
between  the  maximum  and  minimum  numbers  were  I 
were  the  conductivity  value,  the  alkalinity  ol  thi     olobli 
ash,  the  weight   of  tin-  total  ash,  and  tin-  Winton  lead 
number.     Determinations   of   the    values    mentioned  and 
..t  the  refraetometer  reading  and  lead  number  determined 
by  tin-  Canadian  method,  an 

ting  adulteration.     The  limiting  values  for  gonuin 
maple  syTUpfl  are  shown  in  the  following  table  : 


Limiting  values. 


Extreme. 


Refractors  t  r  n  iding 

Conductivity  value  at  25°  0 

r  til  ash,  dry  basis     

Canadian  lead  number,  .">  grm 
syrup,  ilry  basis     

Winton  lead  number,  -a  grm 
syrup,  wet  basis     


110—230 

001— 1-68 

II      122 

1-37— 6-56 

070—270 


113- 

0-69— 11 7 
48— llJ'J 

1-51-    ; 

0-76—247 


IsothisJ.,  1913,964;    1914,  154.)— A.  S. 


Patents. 
Dcfecatant  and  'process  of  making  same 


W.    .F.    \\  i 


Philadelphia.    Pa.,    Assignor    to    The    American     \. 
cultural  Chemical  Co.     U.S.   Pal     1,088,751,  March":) 
1914. 

Kikselguhr  is  treated  with  phosphoric  acid  (sp.  gr.  not 
exceeding  1-2),  dried,  and  the  treatment  repeated  until 
the  kieselguhr  is  charged  with  a  quantity-  of  phosphoric- 
acid  not  exceeding  40  per  cent,  of  its  weight. — W.  V.  S. 

Concentration  and  crystallisation   apparatus  especially  for 

manufacture.     V.    Tiemaim,    Berlin.     U.S.    Pat 
1,087,409,  Feb.  17,  1914. 

See  Fr.  Pat.  436,672  of  1911  ;  this  J.,  1912,  453.— T.  F.  B. 

Sugar    juice* ,-     Apparatus   for    extraction    of .     YV. 

Raabe.    Cothen,    Germany,    Assignor    to    E.    C.    Post 
Ann  Arbor,  Mich.     L'.S.  Pat.  1.0S9.49.3,  March  10,  1914. 


See  Ger.  Pats.  254.932  and  254,933  of  1911 
441  — T.  F.  B. 


this  J,  1913, 


Producing  ccllose  and  converting  it  into  fermentabtt 

U.S.  Pats.  1,087,743  and  1,087,744.     See  V. 

Application  of  the  unite  from  sugar  refineries  to  the  manu- 
facture of  an  artificial  Portland  cement.  Addition  to 
Fr.  Pat.  460,438.     See  IX. 


XVIII.— FERMENTATION   INDUSTRIES. 

Barleu,   malt  and  beer  ;    Determination  of  the  amino-acid- 

and   polypcptide-nilrogen   in by   titration   with   acid 

after    treatment     with    formaldehyde    (formalin-tit; 
L.Adler.     Z.  ges.  Brauw.,  1914, 37, 105— 108,  117—121. 
and  129—133. 
The  method  described  is  based  on  similar  principles  to 
that  of  Son  this  .1.,  190S.  135'.     Eighty  c.c.  of  the 

wort,  beer,  or  extract,  in  a  100  c.c.  flask  are  heated  in 
boiling  water  for  10  mins.  to  precipitate  coagulable  pro- 
teins, then  cooled  and  treated  with  1 — 2  grnis.  of  barium 
chloride  and  1  c.c.  of  a  0-5  per  cent,  solution  of  phenol- 
phthalein  in  50  per  cent,  alcohol.  After  the  barium 
chloride  has  dissolved,  the  liquid  is  neutralised  with  a 
saturated  solution  of  barium  hydroxide,  made  up  to 
100  c.c.  and  filtered.     Of  the  filtrate  two  portions,  each 


• 
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40  c.c.  are  rendered  neutral  («H=6S  :  see  Sorensen,  this 
■  I..  1909,  950)  by  addition  of  acid  until  a  drop  of  the  liquid 
placed  on  sensitive  azolitmin  paper  (Kahlbaum's) 
produces  a  neutral  colour  similar  to  that  produced  by 
a  solution  containing  1/30  grm.-mol.  each  of  mono- 
potassium  phosphate  and  disodiurn  phosphate  per 
litre  (;;H  =  6-81).  The  two  solutions  are  next  treated 
each  with  10  c.c.  of  35  per  cent,  formaldehyde  solution 
neutralised  shortly  before  use  by  adding,  for  every  10  i.e.. 
0-2  c.c.  of  the  0-5  per  cent,  phenolphthalein  solution,  and 
then  N  2  sodium  hydroxide  until  the  liquid  is  faintly  but 
distinctly  red.  As  a  blank  test  10  c.c.  of  this  formaldehyde 
solution  are  diluted  with  45  c.c.  of  distilled  water,  treated 
if  necessary  with  a  0-5  per  cent,  solution  of  Bismarck 
brown  to  adjust  the  tint  to  that  of  the  actual  solutions  to 
analysed,  and  titrated  with  A  5  barium  hydroxide 
solution  until  a  strong  red  colour  is  produced  (pH=9-l) 
not.  however,  so  strong  that  further  addition  of  alkali  does 
n.t  increase  its  intensity.  The  solutions  to  be  analysed 
are  titrated  to  the  same  tint.  The  concentration  of  the 
original  wort  or  other  liquid,  should  if  possible  be  such 
tlrat  the  volume  of  A,  5  barium  hydroxide  required  by 
each  tii  c.e.  portion.  leBS  the  volume  required  by  the  blank 
test,  amounts  to  about  20  c.c.  This  number  multiplied 
by  '-'  8  wives  the  weight  in  mgrms.  of  amino-acid-  or  poly- 
peptide-nitrogen  in  the  40  c.c.  portion  of  the  sample.  The 
nitrogen  of  ammonium  salts  reacts  with  formaldehyde 
and  is  determined  by  this  method.  The  method  can  lie 
made  to  yield  other  useful  values  by  carrying  out  the 
titration  "  in  stages  "  as  recommended  by  Henriques  and 
Gjaldbaek  (Z.  physiol.  Chem.,  1910.  67,  8—27  :  1911,  75, 
363).  For  example,  if  the  volume  of  A  <5  barium  hydroxide 
from  which  the  nitrogen  is  calculated,  as  above,  is  desig- 
nated '"  Stage  II  "  and  the  volume  required  to  bring  the 
solution  from  the  point  of  neutrality  to  litmus  (pH=6-81) 
to  the  first  appearance  of  red  colour  with  phenolphthalein 
(;>H=8-3)  before  addition  of  formaldehj'de,  is  designated 
'•  Stage  I,"  then  the  ratio  Stage  II /Stage  I  varies  accord- 
ing to  the  nature  of  the  nitrogenous  compounds  with  which 
the  formaldehvde  reacts.  For  amino-acids  the  ratio 
usually  lies  between  6-8  and  11-5,  whereas  for  polypeptides 
it  is  much  lower,  e.g.,  for  glycylglycine  21.  The  ratio 
cannot  be  determined  very  accurately  in  the  case  of 
coloured  liquids  such  as  malt  extracts,  and  in  all  eases  it 
should    be    interpreted      with    considerable    reserve. 

In  a  sample  of  barley  0-017  per  cent  and  in  a  sample 
of  malt  0-085  per  cent,  of  amino-acid-  and  polypeptide 
nitrogen  were  found.  To  determine  these  values  it  was 
found  necessary  to  prevent  enzymic  action  during  extrac- 
tion, by  first  boiling  the  finely  ground  grain  for  two  hours 
with  alcohol.  If  the  grain  is  extracted  without  this 
preliminary  treatment,  proteolysis  occurs  during  extrac- 
tion, even  at  1°  or  2'  C.  and  the  quantity  of  amino-acid 
and  polypeptide-nitrogen  may  under  favourable  con- 
ditions be  doubled  or  trebled.  A  pale  beer  was  found  to 
contain  174-9  mgrms.  per  litre,  of  nitrogen  determinable 
by  "  formalin-titration." — J  H.  L. 


Maltase:  Influence  of  acids  on  th  activity  of  dialysed . 

W    Kopaczewski.     Comptes  rend.,   1914,    158,    640— 

642. 
Ik  general,  the  optimum  acidity  for  dialysed  maltase  (see 
this  J.,  1913,  441)  is  considerably  lower  than  that  for 
maltase  which  has  not  been  dialysed,  e.g..  S  725  instead 
of  -V  170  in  the  case  of  sulphuric  acid.  The  optima 
found  for  different  acids  do  not  correspond  to  the  same 
concentration  of  hydrogen  ions,  the  values  of  pH  ranging 
from  2-80  to  6-97. '  The  influence  of  acids  on  the  activity 
of  maltase  cannot  therefore  be  due  entirely  to  the  hydrogen 
ions,  but  the  anions  must  plav  some  part  (cp.  Bertrand 
and  Rosenblatt,  this  J.,  1913.  376).— J.  H.  L. 


Maltase  from  beer  yeast:    Condition*  of  anion   of . 

///.     L.    Michaelis    and    P.    Rona.      Biochem.    Zeits.. 
1914,  60,  598. 

A  correction  of  a  misprint  in  the  article  of  which  an 
abstract  has  already  appeared  (this  J.,  1914.  272).  but 
which  does  not  affect   the  abstract. 


Enzymes  :     Chemical   composition    and  formation   of . 

XI.     H.  Euler  and  K.  (!.  Dernbv.     Z.  ph\siol.  Chem.. 
1914    89,  408—424. 

Treatment  of  yeast  for  48  hours  in  Lindner's  nutrient 
siiLMi-  solution,  which  has  previously  been  shown  to 
augment  the  invertase  activity  of  living  yeast  (see  this  J.. 
1912.245.654;  1913,669;  1914,  97,  272),  produced  also 
a  marked  increase  (about  36  per  cent.)  in  the  proteolytic 
activity,  and  a  decrease  in  the  fermentative  power  of  the 
yeast.  The  effect  on  the  proteolytic  power  was  not  de- 
pendent on  the  temperature  at  which  the  treatment  was 
carried  out  (cp.  this  J.,  1914,  272)  nor  was  it  influenced 
by  the  addition  of  sodium  fluoride  to,  or  the  omission  of 
phosphates  from  the  nutrient  solution  (cp.  Iwanoff.  this 
J.,  1905.  100).  The  presence  of  sodium  fluoride  (0  005 
pei  tout.)  appeared  to  retard  the  assimilation  of  ammonium 
salts  by  fermenting  yeast.  The  proteolytic  power  of 
yeast  was  measured  by  first  plasmolysing  (liquefying)  the 
yeast  by  digestion  with  glycerol  for  3  hours,  and  then 
diluting  with  water  containing  chloroform  and  measuring 
the  rate  of  dissolution  of  the  yeast  nitrogen  at  373  C. 
It  was  found  possible  to  determine  nearly  the  whole  of  the 
dissolved  non-eoagulable  nitrogen  by  "  formalin-titra- 
tion "  (Jessen-Hansen's  modification  of  Soreusen's  method, 
see  Abderhaldeivs  Handbuch  der  biochem.  Arbeitsmethoden. 
vol.  6.  p.  270)  so  the  latter  method  was  employed  in  pre- 
ference to  Kjeldahl's.  The  duration  of  the  preliminary 
plasmolysis  did  not  affect  the  results,  but  it  was  necessary 
to  dilute  considerably  with  water  afterwards,  as  high  con- 
centrations of  glycerol  inhibited  proteolysis  (cp.  Groinow 
and  Grigorieff,  this  J.,  1904,  995).  The  rate  of  proteo- 
lysis was  slightly  accelerated  by  addition  of  potassium 
nitrate,  potassium  chlorate  or  hydrogen  peroxide  (cp. 
Gromow,  loc.  cii.)  and  slightly  but  distinctly  retarded  by 
addition  of  an  extract  of  living  yeast  made  with  hot  water, 
in  consequence  of  the  action  of  antiproteases  (cp.  Buchner 
and  Haehn,  this  J..  1909,  899).— J.  H.  L. 


Alcoholic  fermentation  ;  Mechanism  of .  III.  Cell- 
free  fermentation  of  polyhydroxycarboxylic  acids.  A.  v. 
Lebedeff.  Ber..  1914,  47,'  060^-672.  (See  also  this  J.. 
1911,  973;  1912,  1195.) 

Glyceric  acid  is  readily  fermented  by  yeast  maceration 
juice  or  by  yeast  dried  by  v.  Lebedeft's  method  (this  J., 
1911,  147),  carbon  dioxide  and  acetaldehyde  being  produced. 
The  quantity  of  carbon  dioxide  formed  corresponds  approxi- 
mated with  the  equation.  CH„OH.CHOH.COOH= 
CHC,HO-f-CO.,4-H20,  but  the  amount  of  acetaldehyde, 
even  when  allowance  is  made  for  its  partial  conversion 
into  alcohol  by  the  \reast  enzymes,  appears  to  be  con- 
siderably below  the  calculated  yield.  Glyceric  acid  is 
fermented  about  three  times  as  strongly  as  glyceraldehyde, 
and  both  optical  forms  are  attacked.  The  decomposition 
of  glyceraldehyde,  which  forms  part  of  the  scheme  sug- 
gested by  the' author  and  Griaznotf  (thus  J.,  1912.  1196) 
to  represent  the  mechanism  of  fermentation,  was  formerly 
assumed  to  lie  through  the  intermediate  formation  of 
methylglyoxal  and  pyruvic  acid,  but  experiments  on  the 
fermentation  of  met hydglyoxal  have  given  only  doubtful 
results,  and  the  author  now  suggests  that  the  glyc-i 
aldehyde  is  first  converted  into  glyceric  acid, 

CH„0H.CH0H.('H()  +  H.,0  =  CH,0H.CH0H.CH(UHI 
CH;OH.CHOH.CH(OH)2— H2=CH2OH.CHOH.t(  >0B 

which  is  then  fermented.     It  has  long  been  known  thai 
glyceric   acid,    when    heated   with   potassium   bisulphate 
produces  pyruvic  acid,  and  it  appears  likely  in  view  o 
the  fernient'abilitv  of  the  latter  (see  Neuberg  and  others 
this  J.,  1911,  1179,  1463)  that  the  enzymes  of  yeast-  juici 
decompose    glyceric    acid    in    the    same    way.     The   pro 
duction  of  acetaldehyde  from  glyceric  acid  by  enzyme 
throws  light  upon  the  real  problem  of  fermentation,  whic 
is  the  conversion  of  the  group  — CH2OH  into  the  nu-tliy 
group.     Gluconic  acid  is  also  fermented  by  dried  yeas! 
but  it  is  at  present  uncertain  whether  this  is  due  ' 
oxydase    or    to     "dehydratase."        The     carbon     d 
produced    may    possibly    contain    a    small    quantity   > 
hydrogen,   and    no   acetaldehyde   appears   to    he   form'-' 
Both   glvceric   and    gluconic   acids   are   fermented  abor 
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half  as  rapidly  as  pyi  uvio  add,  l»ti t  only  in  dilute  eolations  . 

at  concentrations  of  1  ami  2  i»t  cent.  res|iectively  t In- v 
ar»>  not  (ermented  el  all,  ami  they  cetera  the  autofcr- 
Matetion  of  the  juice.  — F.  II.  1,. 

[Bretrimj]  water;  .V.  10  method  for  the  determination  of  the 

tails  of .  \V.  Win. lis,  h.    C   ten  Doorakaal  koolman 

and    K.    Krumlinar.      Woch.    lira....    1914.    31.    •••"'     <>~ . 

It     IB,  86     87,  93     M 

Tin:    authors    criticise    the    practice   of   coupling    all    the 

inantii  si. i  with  carbonic  acid,  the  remainder  of  the  latter 

»ith  lime,  the  remainder  of  this  with  sulphuric  acid,  and 

the  remainder  of  the  sulphuric  acid  and  the  chlorine  with 

im.     The  following  figures  (parts  per  Uxi,imh»)  relating 

to  the  same  brewing  water  before  and  after  softening  by 

treatment    with   lime,   show    the  curious  results  obtained 

by   applying   this    method    to    waters   containing    much 

-ia  : — 
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20-1 
30 


175 
00 


2S7 
100 
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CaSO,      MgSO,       XaU 


Oil  BBteod.. 
Sfw  method 
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20  6 
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0  0         51  -ti 
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Experiments  in  which  quantities  of  100  c.c.  of  various 
"artificial"  waters  were  treated  with  varying  quantities 
of  a  standard  solution  of  calcium  hydroxide,  boiled  for 
1  Bin.,  filtered  and  the  filtrates  and  precipitates  analysed, 
indicated  that  in  the  action  of  lime  upon  the  salts  of  water 
a  definite  sequence  is  followed,  viz.  :  (1)  fixation  of  dis- 
solved free  carbon  dioxide.  (2)  conversion  of  bicarbonates 
into  normal  carbonates  and  precipitation  of  calcium 
carbonate.  (3)  interaction  with  magnesium  carbonate  to 
form  calcium  carbonate  and  magnesium  hydroxide,  both 
of  which  are  precipitated,  and  (4)  interaction  with  mag- 
nesium sulphate  or  chloride  to  form  soluble  calcium 
sulphate  or  chloride  and  magnesium  hydroxide  which  is 
precipitated.  As  the  proportion  of  lime  added  to  the 
water  is  increased,  the  calcium-content  of  the  filtrates 
diminishes  until  phase  (2)  is  complete,  after  which  it 
remains  constant  throughout  phase  (3)  and  subsequently 

s.  The  difference  between  the  lime-content  of 
the  tiltrates  corresponding  to  phase  (3)  and  the  lime-content 
of  the  original  water,  phis  the  quantity  of  lime  corre- 
sponding to  the  solubility  of  normal  calcium  carbonate 
(0-8  part  CaO  per  100,000),  represents  the  amount  of 
lime  present  as  carbonate  in  the  original  water.  For 
the  Irtermination  of  this  value  in  practice,  100  c.c.  of  the 
water  are  boiled  for  1  min.  with  such  a  volume  of  standard 
calcium  hydroxide  solution  as  will  bring  the  reaction  to 
pha-e  i3);  the  liquid  is  afterwards  filtered  and  the  calcium- 
content  of  the  filtrate  determined.  The  quantity  of 
calcium  hydroxide  solution  required  can  be  readily 
calculated  from  the  amount  of  free  carbon  dioxide  in  the 
water  (found  by  titration  with  N  10  sodium  hydroxide  in 
presence  of  phenolphthalein)  and  the  amount  of  carbonic 
acid  present  as  bicarbonates,  found  by  titration  with  acid 
in  presence  of  methyl  orange  (the  authors  found  that 
magnesium  carbonate  as  well  as  calcium  carbonate  is 
present  in  natural  waters  as  bicarbonate).  When  the 
quantity  of  calcium  carbonate  present  in  the  water  has  been 
determined  as  above,  the  remaining  carbonic  acid  is  allotted 
to  magnesia,  the  lime  and  magnesia  not  accounted  for 
as  carbonates  are  coupled  with  sulphuric  acid,  and  the 
remainder  of  the  latter,  together  with  the  chlorine,  is 
combined  with  sodium.  The  following  figures  (parts 
per  li)0,000)  represent  the  results  obtained  by  the  old 
and  new  methods  as  applied  to  a  water  containing  CaO, 
11-4  MgO,  9-8:  CO,  as  carbonate  (determined  by  acid 
titration  in  presence  of  methvl  orange).  16-3  ;  S03.  15-2  ; 

',.  1-6  parts  per  100,000  :— 


With  waters  containing  very  small  quantities  of  magnesia 
the  two  methods  give  very  similar  results. — J.  H.  L. 


Glycerol,    D  ~,l"j  a  ferment  occurring  in 

water.     E.  voisenet.    Comptea  rend.,  1014,  158.  7:n 
736. 

W'vii.h  fmin  diverse  sources  is  capable  of  fermenting 
glycerol  in  the  preaenoi   of  appropriate  nntrieni  mail 

which  may  be  wholly  mini  Dehydration 

products   of   glj  thereby    formed,    tho   first   of 

which,  pn-.umably  1.3-propanolal,  changes  rapidly  to 
acrolein,  which  may  !>.-  separated  by  fractional  distillation. 
The  optimum  temperature  i  I        J.  K. 


It  in,  t  ;  The  sulphuric  acid  content  ofOi  'titer . 

i  .  A.  Xeufehl.     '/..   [Inters.   Nahr.  Gennssm.,  1914,  27. 

299—311. 
Gebman  win.  s  are  not  plastered  and  do  not  contain  more 
than  1-3  grm.  of  potassium  sulphate  per  litre.  A  number 
of  German  red  and  white  wines  examined  recently  by  the 
author  contained,  however,  considerable  quantities  of 
sulphate,  the  amount  present  in  the  red  wines  (12  samples) 
varying  from  212  to  3-98,  and  in  the  white  vines  (19 
samples)  from  201  to  4-54  gnns.  of  potassium  sulp: 
per  litre;  11  French  wines  contained  from  2-14  to  3-93 
grms.  per  litre.  The  sulphuric  acid  was  probably  derived 
from  the  casks  in  which  the  wine  had  been  stored,  these 
having  been  treated  with  sulphurous  acid  and  insufficiently 
washed  before  the  wine  was  introduced.  .Such  quani 
of  sulphuric  acid  influence  the  taste  of  the  wine  to  a 
marked  degree  ;  in  many  countries  a  limit  of  2  grms.  of 
potassium  sulphate  per  litre  is  fixed  as  the  maximum 
quantity  allowable  in  wines. — \Y.  P.  S. 


Caramel  [in  trine,  vinegar,  brandy,  etc.] ;  Detection  of . 

D.    Schenk.     Apoth.-Zeit.,    1914,    29,    202—203.     (See 

also  this  J.,  1913,  376.) 
When"  sugar  is  caramelised,  hydroxymethylfurfural 
is  produced  which  can  give  characteristic  colour  reactions 
with  certain  phenols  dissolved  in  strong  acids.  Resorcinol 
in  hydrochloric  acid  gives  a  cherry-red.  -Miaphthol  in 
sulphuric  acid  a  violet,  and  phenol  in  sulphuric  acid  an 
orange-yellow  colouration.  Colouring  matters  derived 
from  coal  tar  do  not  react  in  the  same  way.  The  liquid 
to  be  tested,  wine,  vinegar,  brandy,  etc.,  is  neutralised  if 
acid,  concentrated  to  a  small  bulk,  extracted  with  ether, 
the  ethereal  extract  treated  with  a  few  drops  of  a  5  per 
cent,  solution  of  phenol  in  ether  and  allowed  to  evaporate. 
The  residue  is  mixed  with  about  5  c.c.  of  sulphuric  acid 
when  the  characteristic  colour  rapidly  appears. — F.  Srdn. 

Distillation-residue    of   wine  ;    Treatment   of  tlie .     C. 

Matignon.     Chem.-Zeit.,  1914,  38.  386—387 

The  residues  from  the  distillation  of  wine  or  of  fermented 
molasses  are  rendered  alkaline,  and  inoculated  with  a 
culture  of  the  butyric  acid  ferment,  after  addition  of 
aluminium  sulphate,  with  a  smaller  proportion  of 
aluminium  phosphate  and  manganese  and  magnesium 
chlorides.  Air  is  blown  through  the  liquid  for  the 
lir.-t    6 — 10    hours,    and    the    pro-.  tnplete    in 

about  3  days.  Ammonia  and  tritnethylamine.  acetic, 
propionic,  butyric,  tartaric,  malic,  and  citric  acids  and 
their  potassium  salts,  glycerol,  carbon  dioxide,  methane, 
and  hydrogen  are  produced.  The  volatile  bases  and  acids 
are  recovered  bv  distillation  respectively  before  and  after 
acidulation  with  sulphuric  acid  :  the  glycerol  is  distilled 
from  the  dried  residue,  which  contains  the  dibasic  acids 
and  potassium  salts.  Ammonia  and  trimethylamine  are 
separated  bv  passing  them  as  gases  over  a  mixture  of 
their  sulphates ;  ammonium  sulphate  remains  behind, 
and  the  trimcthvlamine  is  converted  into  cyanide  by 
passin"  it  through  a  tube  heated  to  10005  C.  and  absorlun.- 
the  hvdrocvanic  acid  formed  in  alkaU.  The  volatile 
are  dehydrated  with  aluminium  sulphate  and  fractionated. 
These  processes,  which  are  due  to  Erfront.  have  been  in 
use  for  3  vears  at  Xe-le.  France.  The  conversion  of  the 
acetic  and  butvric  acids,  by  catalysis  with  coke,  into 
the  corresponding  ketones,  for  use  in  internal  combustion 
engines,    is    contemplated. — 0.  E.  M. 
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Patents. 

Beer;    Process  of  manufacturing .     G.  L.   H.   Seize. 

Fr.  Pat.  464,0S0,  Oct.   10,   1913. 

Malt  is  steeped  in  about  its  own  weight  of  water  at  50° 
to  75°  C.  for  from  5  to  15  hours,  then  crushed  or  ground, 
diluted  with  warm  water  (at  about  75°  C.)  so  that  from 
3  to  35  litres  of  water  shall  be  present  for  each  kilo,  of 
malt,  and  when  saccharification  is  complete,  the  wort 
is  separated.  Or,  the  mass,  after  being  crushed,  may  be 
heated  to  boiling  for  about  10  minutes,  and  then  treated 
with  a  suitable  proportion  of  ground  malt. — W.  P.  S. 

Vinegar  from  milk;    Manufacture  of .     F.   Huberty 

et  Cie.     Ft.  Pat.  463,266,  Oct.  3,  1913. 

Proteins  are  removed  from  milk  serum  by  precipitation 
with  tannin  either  before  or  after  the  addition  of  alcohol, 
or  by  concentrating  the  serum  and  adding  alcohol.  Or, 
the  serum  is  distilled  to  dryness  under  reduced  pressure, 
and  the  dry  residue  extracted  with  the  distillate,  leaving 
the  proteins  undissolved,  and  the  solution  treated  with 
alcohol.  The  alcoholic  solution  is  submitted  to  acetic 
fermentation.  The  resulting  vinegar  contains  much 
of  the  lactose  present  originally  in  the  serum. — W.  P.  S. 

Acetifiers ;     Utilisation   of  the   alcohol   and   acid    vapours 

from in   the   "  rapid  "    vinegar  process.     A.   Mohr. 

Ger.  Pat.  270,320,  Feb.  15,  1913. 

The  wort  flows  from  the  reservoir  through  a  closed  tube, 
wherein  by  an  action  similar  to  that  of  a  water-pump, 
it  creates  a  partial  vacuum  and  draws  in  the  alcohol  and 
acid  vapours  from  the  acetifiers  ;  the  vapours  are  con- 
densed by  contact  with  the  cold  liquid.  The  wort  flows 
into  a  receptacle,  the  air  space  of  which  is  connected 
with  a  tube  through  which  the  vinegar  from  ihe  acetifiers 
flows  on  its  way  to  the  storage  vessel,  so  that  any  uneon- 
densed  vapours  still  present  in  the  air  are  condensed  in  the 
latter.— A.  S. 


Saccharometer  [;     Fermentation -J.     A.  Eppens,  Berlin. 

U.S.  Pat.  1,089,464,  March  10,  1914. 
See  Eng.  Pat.  26,696  of  1912  ;  this  J.,  1913, 310.— T.  F.  B- 

Dealcoholising    liquids.     O.    G.    C.    L.    Overbeck,    Great 
Grimsby.     U.S.  Pat.  1,089,862,  March  10,  1914. 

See  Eng.  Pat.  5170  of  1911  ;  this  J.,  1912,  354.— T.  F  B. 

Dehydration   of  colloidal  substances.     Ger.    Pat.    270,061. 
See  I. 


Treatment  of  wood  refuse  for  the  recovery  of  valuable  by- 
products therefrom.  Eng.  Pats.  3963,  8359,  and  13,746. 
See  V. 

Rumoring  organic  constituents  from  residues  obtained  in 
producing  alcohol  from  waste  sulphite  cellulose  lyes. 
U.S.  Pat.  1,087,356.     See  V. 

Producing  cellulose  and  converting  it  into  fermentable  sugar. 
U.S.  Pats.  1,087,743  and  1,087,744.     See  V. 


XIXa.— FOODS. 

Salt-soluble  proteins  in  wheat  flour  ;    Determination  of  the 

.     G.   A.   Olson.     J.   Ind.    Eng.   Chem.,    1914,    6, 

211—214.     (See  also  this  J.,  1913,  1124.) 

Gliadin  was  extracted  from  flour  by  both  1  per  cent,  and 
10  per  cent,  solutions  of  sodium  chloride  ;  of  the  total 
piotein  extracted  about  29  per  cent,  was  gliadin  with  the 
1  per  cent,  salt  solution  and  5  per  cent,  with  the  10  per 
cent,  solution.  The  following  method  is  suggested  for 
the  determination  of  the  salt-soluble  proteins.  10  gnus. 
oi  flou  rare  digested  with  500  c.c.  of  a  1  per  cent,  solution  of 


sodium  chloride,  the  mixture  being  shaken  at  intervals 
of  5  mius.  for  the  first  2  hours  and  then  allowed  to  stand 
overnight.  After  filtering,  the  total  soluble  nitrogen  is 
determined  in  one  200  c.c.  portion,  and  another  similar 
portion  is  evaporated  to  dryness,  the  residue  digested  with 
100  c.c.  portions  of  55  per  cent,  (by  vol. )  alcohol,  the  extracts 
filtered,  and  the  filter  washed  with  55  per  cent,  alcohol : 
the  nitrogen  content  of  the  precipitate  is  reckoned  as 
albumin-nitrogen.  The  alcoholic  solution  is  concentrated 
to  10  c.c,  treated  with  50  c.c.  of  distilled  water,  con- 
centrated to  35  c.c.,  treated  with  15  c.c.  of  water,  allowed 
to  cool,  filtered,  and  the  filter  washed  with  cold  water. 
The  solution  is  precipitated  with  phosphotungstic  acid, 
and  the  nitrogen  content  of  the  precipitate  reckoned  as 
globulin-nitrogen.  The  nitrogen-content  of  the  filtrate  is 
reckoned  as  amide-nitrogen,  and  the  gliadin -nitrogen  is 
obtained  by  subtracting  the  sum  of  the  albumin-,  globulin-, 
and  amide-nitrogen  from  the  total  salt-soluble  nitrogen. 
In  all  the  nitrogen  determinations,  blank  determinations 
are  also  made  and  the  necessary  corrections  applied. — A.  S. 

Crude    fibre;     Determination    of in  finely  pou-dcred 

substances.     J.  Grossfeld.     Z.  Unters.  Nahr.  Genussm., 
1914,  27,  333. 

In  the  determination  of  crude  fibre  in  such  substances 
as  cocoa,  flour,  etc.,  by  Konig's  method,  it  is  recommended 
that  the  filtration  be  carried  out  without  the  aid  of  the 
filter-pump.  The  glycerol-sulphuric  acid  mixture  con- 
taining the  crude  fibre  should  be  filtered  through  a  Gooch. 
crucible  containing  a  layer  of  asbestos.  If  suction  is 
applied,  the  fine  particles  of  the  substance  tend  to  penetrate 
the  layer  of  asbestos  for  some  distance  and  the  filter 
rapidly   becomes   clogged. — W.  P.  S. 


Ensilage  process;     Effects  of  the on  the  solubility  of 

-floats:'     E.  B.  Forbes  and  C.  M.  Fritz.     J.  Ind.  Eng. 
Chem.,  1914,  6,  222—223. 

Experiments  were  made  to  ascertain  whether  it  would  be 
practicable  to  add  "  floats  "  to  corn  before  introducing 
the  latter  into  the  silo,  instead  of  applying  the  "  floats  " 
to  the  soil  directly  admixed  with  manure.  Ensilage  was 
effected  for  six  months  in  closed  earthenware  jars  and 
the  product  from  corn  to  which  "  floats  "  had  been  added 
in  the  proportion  1  :  250,  appeared  identical  in  taste, 
odour,  and  appearance  with  that  from  untreated  corn  : 
the  content  of  phosphorus  soluble  in  0-2  per  cent,  hydro- 
chloric acid  increased  considerably  during  ensilage.  The 
average  composition  of  the  samples  before  and  after 
ensilage  are  shown  in  the  following  table  : — 


Product. 


Total 
P. 


Water- 
sol.  P. 


Inorgan. P 
Citrate-    sol.  in  0-2 
sol.  P.      per  cent. 
HCI. 


Untreated  green  silage 
corn     

Silage  from  untreated 
corn     

Green  silage  corn,  plus 
"  floats  "  (250  :  1) 

Silage  from  treated  corn 


per  cent. 

per  cent. 

per  cent. 

0-207 

0149 

0021 

0-224 

0160 

0008 

0-371 
0-384 

0136 
0157 

0061 
0060 

per  cent. 

0083 

0111 

0  172 
0-237 


See  also  this  J.,  1912,  895.)— A.  S. 


Rapid  method  for  the  gravimetric 
F.  Konig.     Apoth.-Zeit.,   1914, 


Butter  fat  [in  butter"] 

determination  of  — 

29,  223—224. 

One  grin,  of  the  butter  is  treated  in  a  200  c.c.  cylinder 
with  9  c.c.  of  hot  water,  and  when  melted,  2  c.c.  of 
ammonia,  10  c.c.  of  alcohol,  20  c.c.  of  ether,  and  20  c.c.  of 
petroleum  spirit  (b.  pt.  about  40°  C.)  are  added,  shaking 
after  each  addition.  The  whole  is  shaken  thoroughly  for 
1  min.,  set  aside  for  15  rnins.,  the  cylinder  inverted  and. 
by  carefully  loosening  the  cork,  the  aqueous  layer  allowed 
to  flow  away  About  0-4  grm.  of  powdered  tragacanth  is 
then   added,  and,  after    shaking,  the  ethereal  solution  i* 
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•  I. .  .mini  into  a  weighed  Mask  ;  the  gelatinous  mass  in  the 
cylinder  is  then  washed  with  petroleum  spirit,  the  washings 
being  added  to  the  Bask,  the  solvent  i-  evaporated  f r < . 1 1 1  the 
latter,  and  the  residue  oi  butter  fat  dried  and  weighed, 

— \V.  P.  S. 

listed    meal;     The    organic    phosphoric    acid    of . 

R.  .1.  Anderson.    J.  Biol.  Chem.,  1914,  17,  141—150. 
(See  .lis-  this  J.,  1912,  791,  and  1913,  42.) 

The  add  was  extracted  from  cottonseed  meal  by  digestion 
with  9-2  per  cent,  hydrochloric  acid  and  was  freed  from 
inorganic  phosphate  ami  hoses  other  than  baryta  by 
repeated  slow  precipitation  of  the  crystalline  barium 
salt  from  its  solutions  in  dilute  hydrochloric  acid  :  a  process 
which  was  effected  alternately  by  the  addition  ..f  barium 
hydroxide  and  of  alcohol  to  the  solutions.  Although 
the  reactions  of  the  free  acid  were  identical  with  those 
of  phytic  acid,  which  is  usually  assigned  the  formula 
,0,  1'.,  analyses  of  the  barium  salts  agreed  more 
ly  with  the  formula,  i ',  II ,.(  <  ,  I'. .  of  inositol  hexa- 
phosphate ;  by  suitably  adjusting  the  conditions  of 
crystallisation  two  salts  Here  obtained,  corresponding 
to  tri  barium  inositol  hexaphosphate,  CjHj.OjjPsBaj 
and  hydrated  hepta-barium  inositol  hexaphosphate. 
[C  H  1](l;1Pj).BaT.  The  free  acid  was  obtained  as  a 
■njourless  syrup  which  gave  no  reaction  with  ammonium 
molybdate.     (Sec  also  succeeding  abstracts.) — J.  R. 

Phi/tin  in '.     R.  J.  Anderson.     J.  Biol.  Chem. 

1014,  17,   151—163. 

The  substance  was  isolated  in  the  form  of  barium  salt 
front  0-2  per  cent,  hydrochloric  acid  extracts  of  oats 
by  precipitation  with  barium  chloride  :  purification  was 
affected  by  repeatedly  precipitating  the  salt  from  dilute 
hydrochloric  acid  alternately  with  alcohol  and  barium 
hydroxide.  The  snow  white  amorphous  powder  thus 
obtained  was  resolved  into  two  substances  by  treatment 
with  small  quantities  of  cold  water.  The  undissolved 
portion  crystallised  readily,  and  two  salts  were  isolated 
from  it  identical  with  those  obtained  from  cottonseed 
meal  (see  preceding  abstract).  These  salts  readily  yielded 
inositol  when  heated  in  a  sealed  tube  with  dilute  sulphuric 
acid.  The  soluble  barium  salt,  which  remained  amor- 
phous and  differed  markedly  from  the  crystalline  product. 
Babies  a  substance  isolated  in  a  similar  manner  from 
wheat  bran. — J.  R. 

Cor*  [maizf] ;   Phi/tin  in .     R.  J.  Anderson.     J.  Biol. 

i  hem..  1014.17,  165—170. 

By  treatment  similar  to  that  recorded  in  the  foregoing 
abstracts  the  meal  yielded  a  white  amorphous  barium  salt 
which  gave  analytical  results  corresponding  with  the 
usually  accepted  formula.  C,H,g0.7P,Baj,  of  tri-barium 
phytate.  Further  treatment  resulted  in  the  isolation  of 
two  crystalline  barium  salts  identical  in  every  respect 
with  those  described  above. — J.  R. 

Pht/tin  ;    A    contribution    to   the   chemistry  of .      R.    J. 

Anderson.  J.  Biol.  Chem.,  1914.  17,  171—190. 
Xetbebo's  formula  (Biochem.  Zeits.,  1908,  9,  551—557) 
for  phytic  acid,  C«H5t0.TPt.  differs  by  3  mols.  of  water 
f'om  the  formula.  C«H,80.,Fe,  of  inositol  hexaphosphate. 
which  was  suggested  for  phytic  acid  by  Suzuki  and 
Voshimura  (this  J.,  1907,  1061).  Salts  prepared  from 
commercial  phytin  without  especial  purification  are  usually 
amorphous  and  give  analytical  results  corresponding 
closely  with  Neuherg's  formula.  The  author  has  sue- 
'.-ceded,  however,  in  isolating  from  the  crude  amorphous 
barium  salt  two  crystalline  barium  salts  identical  with  those 
obtained  from  cottonseed  meal.  etc.  (see  preceding 
abstracts).     From    the    analytical    data    these    substances 

-  of  the  acid  C.H,Og"P2  or  CrH18021P6.  The  com- 
position of  the  free  phytic  acid  obtained  from  crystalline 
barium    phytate    also  'agrees    well    with    these    formula?, 

us  that  phytic  acid  is  cither  inositol  hexaphosphate 
or  an  isomeric  substance.  The  free  acid,  and  to  a  lesser 
degree  the  salts,  decompose  slowly  under  ordinary  condi- 
tions with  liberation  of  inorganic  "phosphate,  but  without 


formation  of  inositol.    The  iitt.T   iubstanoe  i    produced 
when  the  aoid  is  dried  &4   196   C.  under  redaced  prei 
The  other  [ laats  in  1  <  ium 

salts  of  [Hiita-  to  mono  ph  f  inositol. 

The  acid  is  always  hydroh  i  hly  on  drying.     J  R 

Hon  of  adulteration  <>f  taffi  ■  phospho- 

molybdic  acid.     Verda,     See  IV. 

Patents. 

Fish^  crayfish,  crabs,  lobsters,  molluscs,  and  th  Uh  .    /'.  ■ 
for    preserving-  A.    Danilevsky,    St.    Petersburg. 

Kn       Pat.  S775.  April   14,   1013. 

Kisji.  crabs,  etc.,  are  placed  alive  in  a  solution 
of  water.  ItHt  parts,  -odium  chloride.  1  to  2,  and  hydri 
peroxide.  0-01  to  05  part.     After  a  period  of  froi 
hours,  the  dead  fish,  etc..  are  removed  from  the  solution, 
wrapped  in  linen  Impregnated  with  a  pn   i  rving  solution, 
and  stored  in  a  refrigerating  chamber.     Pish  preserved  in 
this  manner  may,  it  is  stated,  be  dried  directly  in  the  air, 
or  smoked,  without  risk  of  decomposition.     (See  also  this 
.)..   1014.  215.)— W.  P.  S. 

Fhfilrogenated    [fat]    product.     C.     Ellis.     Montclair,     N.J. 
U.S.  Pat,  1,087.161,  Feb.   17.  1014. 

An  edible  product  of  butter-like  consisted  •  of  a 

mixture  of  hvdrogenated  cottonseed  oil  and  hydrogenated 
palm  oil.  (See  also  U.S.  Pat.  1,937,881  ;  this  J.,  1912, 
1004.)— W.  P.  S. 

Cream;     Process  of  producing .     W.    F.    McCaddon, 

Assignor  to  H.  M.  De  Witt,  Denver,  l  olo.     U.S.   Pat, 

1.087.599,  Feb.   17,  1914. 

A  column  of  liquid,  consisting  of  a  milk  product  and  a 
fat.  is  impelled  tipwards  to  a  point  of  discharge  against 
a  resistance  produced  by  its  own  weight,  the  force  em- 
ployed exceeding  the  said  pressure  to  a  predetermined 
degree.— W.  P.  S. 

(Irain-pnrifying     process.     E.      H.     Reynolds.     Chicago. 
U.S.   Pat,   1,087,684,  Feb.    17.'  1914. 

Grain  is  treated  with  a  quantity  of  sodium  chloride  solu- 
tion sufficient  to  raise  the  moisture-content  to  about 
15  per  cent.,  and  is  then  subjected  to  the  action  of  sul- 
phurous acid  fumes. — W.  P.  S. 

Cocoa  and  chocolate  ;  Process  of  preparing .     F.  E.  F. 

Neumann.     Fr.  Pat.  463,325.  Oct.  6.  1913. 

To  obtain  products  having  a  uniform  taste,  the  cocoa-mass 
is  formed  into  a  layer  about  1  mm.  thick  and  heated  to 
100° — 150°  C.  for  a  few  seconds.  The  thin  layer  is  then 
exposed  to  the  atmosphere  for  a  time,  and  again  heated, 
these  operations  being  repeated  until  the  desired  effect 
is  attained.— W.  P.  S. 

Manufacture    of    vinegar  from    milk:     Fr.    Pat.    463,266. 
See  XVITT. 


XIXb.-WATER    PURIFICATION  ; 
SANITATION. 

Chlorides  in  drinking  u-aier  ;    Important*    of  lie  amount  of 

for     control     and     evaluation.     M.     F.     Malmejac. 

Comptes  rend..  1914.  158,  650- 
The  sources  of  the  chlorine  in  drinking  water  arc  the  soil 
through  which  the  rainfall  passes  and  the  excreta  of 
living  beings.  From  the  first  source  the  amount  of 
chlorine  is  markedly  constant  for  any  one  water  and  is 
ffenerstlly  small,  viz.".  13  to  20  nigrms.  per  litre,  though  in 
deep  wells  the  quantity  may  rise  to  1  grm.  per  litre.  From 
the  second  source,  the  amount  of  chlorine  is  variable  and 
accidental,     though     often     considerable.     Analyses     of 
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various  waters  are  given  showing  the  concurrence  between 
the  results  for  the  variable  chlorine  and  those  for  organic 
matter  of  animal  origin  as  estimated  by  the  oxygen  absorp- 
tion in  an  alkaline  medium,  and  the  relation  between  the 
chlorine  and  the  number  and  kind  of  bacteria  present  ; 
any  sudden  increase  in  chlorine  was  accompanied  by  an 
increase  in  the  bacteria  and  the  appearance  of  />'.  coli. 

-^J.H.J. 

,s-,  »-,/,/.     disposed.      G.    J.    Fowler.     Times    Eng.    SuppL, 
Mar.   11,  1914. 

Sewaoe  sludge  is  now  very  generally  being  sold  as  a 
manure.  At  Manchester  the  "'  slurry"  from  the  washing 
of  the  contact  beds  is  being  dried,  powdered  and  sold  to 
Canada  at  a  price  which  covers  cost.  At  Bradford  the 
crude  sewage  is  "  cracked "  with  sulphuric  acid,  the 
resulting  sludge  hot  pressed,  the  grease  recovered  and  sold 
at  a  profit,  and  the  residual  sludge  cake  sent  to  Northern 
France  for  intensive  gardening.  At  Oldham  the  sludge 
is  distilled  and  the  residue  sold.  At  Dublin  the  sludge  is 
fermented  by  yeast,  which  causes  a  separation  of  water  : 
the  solid  sludge  is  dried  and  the  resulting  powder  sold  for 
50s.  a  ton  (see  also  this  J..  1914,  157).  An  organism  has 
been  isolated  from  the  water  of  an  old  colliery  which  has 
the  propertv  of  precipitating  iron  in  presence  of  organic 
matter.  When  this  organism  was  added  to  an  effluent 
together  with  a  salt  of  iron  and  then  air  blown  in.  complete 
clarification  was  obtained  ;  the  deposit  produced  had  a 
high  nitrogen  content. — J.  H.  J. 

Disinfectants  ;  New  method  for  determining  tin  value  of 
— —  C.  A.  Duvser  and  W.  K.  Lewis.  .1.  Ind.  Eng. 
Chem.,  1914,  6,  198—200. 
Portions  of  the  disinfectant  are  diluted  with  known 
quantities  of  water  and  a  measured  volume  of  a  standard 
bacteria  culture  is  introduced  into  each  of  the  solutions 
and  into  solutions  of  pure  phenol  of  equal  concentration. 
After  allowing  to  stand  for  an  exact  number  of  minutes, 
an  aliquot  part  of  each  mixture  is  plated  out  in  Petri 
dishes  on  nutrient  agar  and  incubated  until  the  colonies 
representing  the  surviving  bacteria  can  be  counted ; 
plates  of  equal  dilutions  of  the  culture  but  without  dis- 
infectant are  also  incubated.  The  ratio  of  surviving 
organisms  to  the  number  present  on  the  undisinfected 
plates  is  then  plotted  against  the  dilution,  whereby  two 
curves,  one  for  the  phenol  and  one  for  the  disinfectant, 
are  obtained,  from  which  the  relative  strength  of  the  dis- 
infectant compared  with  that  of  phenol  can  be  read  off 
at  any  desired  point.  The  curves  for  the  so-called  emul- 
sion disinfectants  are  practically  straight  lines  which 
can  be  plotted  from  the  results  of  a  small  number  of  tests. 
It  is  stated  that  the  results  can  be  duplicated  with  suffi- 
cient accuracy  even  by  two  analysts  working  separately. 
The  degree  of  accuracy  attain-  ble  is  shown  by  'he  follow- 
ing results  of  duplicate  determinations :  4-82,  4-5S  ; 
,-,17    505;   6-95,6-64;  9-64,9-30;  4-28,4-08;   2-04,2-24. 

— A.  S. 

Formaldehyde  and  its  polymerides  ;    The  vapours  of . 

F    Auerbach     and    W.     Pliiddemann.        Arbb.     Kais. 

Cesundh.-Amt,    1914,    47,    116—132.      Chem.     Zentr., 

1914,  1,  956. 
o-Polyoxymethylene  when  vaporised  in  a  current  of  dry 
air  at  40° — 100°  C,  and  /3-polyoxymethylene  under 
similar  conditions  at  40° — 60°  C,  yield  almost  exclusively 
polyoxvmethvlene  vapour,  the  /3-compound  changing, 
in  part,  into  the  stable  a-eompound.  Anhydrous  formal- 
dehyde vapour  diluted  with  nitrogen  can  be  prepared  by 
vaporising  a-polyoxymethylene  in  a  current  of  warm 
nitrogen,  dissociating  the  vapour  by  heating  to  220° — 
230°  C.,  and  then  separating  the  residual  polymerides  by 
cooling  to — 25°  to — 30°  C.  In  the  vaporisation  of  solid 
polyoxvmcthvlenes  for  disinfecting  purposes,  the  active 
forrnaldehvde  is  produced  only  by  the  dissociating  action 
of  water  or  steam,  and  then  only  slowly  and  incompletely  : 
hence  a  relatively  larger  quantity  is  necessary  than  when 
aqueous  solutions  of  formaldehyde  are  used.  In  the 
iodometric  analysis  of  formaldehyde  solutions,  the  iodine 


and  alkali  solutions  should  not  be  mixed  before  addition 
of  the  formaldehyde.  Alkaline  solutions  of  formaldehyde 
should  be  neutralised  and  again  made  alkaline  after 
addition  of  the  iodine  (an  excess  of  at  least  50  per  cent. 
over  the  quantity  consumed), — A.  S. 

New  method  fur  tin    determination  of  the  salts  of  water* 
Windiseh  and  others.     See  XVIII. 

Dehydration  if  glycerol  by  a   ferment  occurring   in    irate r. 
Voisenet.     See  XVI II. 

Patents. 

Liquids;    Sterilisation  of .     R.  F.  Edwards,  London. 

Eng.   Pat.  8500,  April  10,   1913. 

The  liquid,  such  as  water,  milk,  or  the  like,  is  sprayed  or 
atomised  into  a  chamber  containing  lamps  capable  of 
emitting  ultra-violet  rays;  the  treatment  may  take  place 
in  vacuo,  in  air,  or  in  the  presence  of  an  inert  gas. 

— W.  P.  S. 

Water  ;     Process  for   adding   coagulants   to .     A.    P. 

Strohmenger,    London.     Eng.    Pat.    22.050.    Sept.    30. 
1913. 

The  water  is  conducted  under  pressure  through  a  tube 
containing  an  aluminium  rod  of  slightly  smaller  diameter 
than  the  tube  ;  this  rod  is  connected  with  the  positive 
pole  of  a  source  of  electricity  and  the  tube  with  the  negative 
pole.  For  example,  the  tube  may  have  an  internal 
diameter  of  1|  inch  and  contain  an  aluminium  rod  3  ft. 
in  length  and  J-inch  in  diameter,  and  water,  under  a 
pressure  of  8  lb.  per  sq.  inch,  may  be  passed  through  it 
at  the  rate  of  100  galls,  per  hour.  With  water  containing 
20  parts  of  total  solids  per  100.000,  a  difference  of  potential 
of  3  volts  will  produce  0072  grm.  of  aluminium  hvdroxide 
per  100  galls,  of  water.— W.  P.  S. 

Water;    Purification  of .     F.  M.  Leavitt.  Smithtovm, 

X.V..    Assignor    to    Leavitt-Jackson    Engineerim.'    Co., 
Brooklyn.  N.Y.     U.S.  Pat.  1,088.232,  Feb.  24,  1914. 

A  gas  under  pressure  is  introduced  into  the  water,  the 
supply  of  gas.  irrespective  of  its  pressure,  being  controlled 
by  its  loss  of  weight  ;  the  rate  of  the  loss  of  weight  is 
regulated  by  the  rate  of  flow  of  the  water. — W.  P.  S. 

Alumino-silicate  compounds  for  the  purification  of  water  ; 

Process    of   manufacturing .     P.    de    Briinn.     First 

Addition,  dated  Sept.   27.    1913,   to   Fr.   Pat.   455,391, 
Mar.   10.   1913  (this  J..   1913,  958). 

A  diltte  solution  of  an  alkali  aluminate  is  mixed  with  a 
solution  of  an  alkali  silicate,  suitable  soluble  salts  are 
added,  and  the  precipitate  formed  on  heating  is  collected, 
washed,  and  dried.  For  instance,  845  c.c.  of  a  solution  of 
sodium  aluminate,  containing  45-6  grms.  A1203,  and 
315  grms.  of  a  solution  of  sodium  silicate,  containing 
75  grms.  Si02,  are  added  to  a  solution  of  2-75  kilos,  of 
sodium  sulphate  in  54-5  litres  of  water.  Or,  25  kilos,  oi 
crystallised  aluminium  sulphate  are  dissolved  in  135  litres 
of  water,  31  kilos,  of  a  40-7  per  cent,  solution  of  sodium 
hydroxide  are  added,  the  mixture  is  added  to  4500  litres 
of  a  5  per  cent,  solution  of  sodium  sulphate,  and  2C-2.I 
kilos,  of  solution  of  sodium  silicate,  containing  2 
cent.  SiOs,  are  introduced. — W.  P.  S. 


Water  ;  Process  for  sterilising  — 
lined  with  radio-active  cement. 
463.352.   Dec.   13.   1912. 


—  by   means   of  ■ 
H.    Farjas.     Fr.    Pat. 


The  water  is  stored  in  closed  receptacles  lined  with  cement 
containing  radio-active  minerals  or  concentrates. 

— W.  P.  S. 

Sewage,    tm*'(    >rater,   etc.;    Purifying  apparatus  for ■■ 

A.  Girard.  First  Addition,  dated  Sept.  17,  19 
Fr.  Pat.  4KJ.S14,  June  6.  1910.  Under  Int.  - 
Sept.  25.   1912. 

A  series  of  shallow  basins  or  trays  is  arranged  in  steps. 

with  weirs  in  between,  each  basin  containing  a  layer  of 


\   i   WXIII.  No.  7.)   Gl.  XX.— ORGANIC  PRODUCTS;  MKDlCINAI.  SIRS  TA.VKS  :   ESSENTIAL  OILS.     :i7:i 


material  such  us  ooko.  The  liquid  to  be  treated  ia  allowed 
to  flow  over  h  weir  into  thi  in  -i  basin  and  thence  through 
the  series.     \\ .  1'  S. 

\\  >it' i  .       Process     fot      purifying  Vf.      Drechsler, 

Dresden.  Germany.     U.S    Pal    1,088,063,  Feb.  24,  1914. 

Ski   Eng.  Pat.  1416  ol  1913  ;   this  J.,  1913,022.     'I'.  F.  B. 

II  ah 1  .       Process     \,,>      purifying  Leavitt-Jaokson 

Engineering  Co      Fr.  Pat.  163,317,  Oot.  6,  1013.     Undei 
tin.  C'onv.,  Oot.  s.  I'Hj. 

I.S.    Pat.    1,088,232  of    1914;     preceding.     T.  F.  B. 

I',    ti.    Triquet.    Purls.     U.S.    Pat.    1,089,990, 
March   10,   191  i. 

-i  i    Vddition  of  Y&\  26,  1912,  to  Fi .  Pat.  134,069  ol  1910  ; 

tin-  .1  .    PMl'.  948.  '  T.  I".  B. 


Liquids ;    System  for   treating-  with    ozone.     M.    Fuss, 

Frankfort,  Germany,  Assignor  to  General  Electric  Co., 
New   York.     U.S.   Pal     1,090,044,  March  10,   1914. 

Bu  Fr.  Pat.  101,599  of  1909  ;  this  J.,  1909,  1162.     T.  F.  B. 

Human  und  aiiimul  bodies   and  their  organs;    Process  oj 
th>    hardening    or    mummification    of  <J.    and    P. 

Fratarcangeli,    Froslnone,    Italy.     U.S.    Pat.    1,088,977, 
h  3,   1914. 

Eng.  Pat.  6095  of  1912  ;   this  J.,  1913,  449.— T.  F.  B. 

Process  for  obtaining  gas  from  scicagi    sludge.     Ger.    Pat. 
270,338.     Sei    [Ia. 


oases  it  varied  with  the  conoi  ntrati i  the   alt,  oc  mown 

in  the  follow  in::  table  : — 


XX.    ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Occurrence    of in    il de    of   Cinchona 

■  mm.  Moens.  P.  van  Leersum.  Pharm. 
Weekblad,  I9i:i.  50,  1464—1467.  Chem.  Zentr., 
1914,  1,  994. 

AooOBDnra  to  Moens  ("  Chinakultur  in  Asien")  the 
seeds  of  C.  Led  eriana  contain  6-13  per  cent.,  those  of 
C. officinalis  13-3,  and  those  of  C.  succirubra  9-5  per  cent,  of 
l. it.  but  no  alkaloid.  The  author  has  detected  quinine  in 
C.  Ledgeriana  seeds.  The  powdered  seeds  were  extracted 
with  petroleum  ether,  dried,  ground,  and  treated  with 
slaked  lime.  The  resulting  powder  was  treated  with 
Boda  solution,  extracted  with  benzene,  and  the 
alkaloids  (yield  0-3S  per  cent,  on  the  dried  seeds)  recovered 
frmn  the  benzene  solution  by  means  of  hydrochloric  acid. 
Quinine  was  identified  by  means  of  its  tartrate.  The 
se,sis  yielded  also  18-6  per  cent,  of  a  greenish  yellow  "il 
of  sp."gr-  9-930  at  ls:  ('..  bd°=   -  26    in  a  200  mm.  tube. 

—A.  S, 

sails.     Somi    coefficients  of  precipitability  of 

lutions  of  carious  concentration.*.     X.  Tarugi. 
(iar.  chim.  ital.,   1914,  44,   I..   131—151. 

Solutions  of  differenl  salts  (chlorides  of  sodium,  potassium 
ind  calcium  and  sodium  nitrate)  of  various  concentrations 
were  added  gradually  to  a  definite  volume  of  a  solution 
of  quinine  hydrochloride  (i  .MH  ,,.\  ,<  »„HC1,2H,<  >)  of 
known  concentration  until  a  turbidity  was  produced,  and 
ietcrmiii.it inns  were  also  made  by  performing  the  operation 
n  the  reverse  direction.  From  the  results,  the  proportions 
if  the  salt  and  of  (he  quinine  hydrochloiide  (both  expj 

per  100  c.c.)  in  the  solution  when  a  turbidity  was 
usl  produced  were  calculated  and  also  the  relative 
olubinty  product  (concentration  of  Bait x concentration 
if  quinine  hydrochloride).  'I  lie  detailed  results  are 
nven  in  tables.  In  the  ease  of  calcium  chloride,  the 
solubility  product  mentioned  was  approximately 
onstant.   the   mean   value    being  6-43,    but    in   the   other 
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The  data  given  may  be  utilised  for  the  rapid  determination 
of  the  concentration  of  a  solution  of  quinine  hydrochloride, 
a  known  volume  of  the  lattei  being  titrated  with  one  of  the 

saline  solutions  (of  known  concent  ration)  until  a  turbidity 
is  produced,  and  the  concentration  (C)  of  the  salt  in  the 
total  solution   then  calculated.      Then   if  calcium  chloride 
ti'43 

has       been       used.  '        gi\  i-S       t  III       eollcl  III  l.itlon     "1 

quinine  hydrochloride  in  the  total  solution,  whilst  in 
the  ease  of  the  other  salts,  this  concentration  i-  obtained 
by  dividing  C  into  the  corresponding  relative  solubility 
product  as  ascertained  from  the  table.  Tin  varying 
solubility  of  the  hydrochlorides  oi  the  cinchona  alkaloids 
in  saline  solutions  may  also  be  used  for  the  detection  of 
down  to  3  per  cent,  of  the  hydrochlorides  of  cinchonine 
or  cinchonidine  in  quinine  hydrochloride.  25  O.C.  of  the 
solution  of  the  hydrochloride  are  saturated  in  the  cold 
with  sodium  nitrate,  filtered  after  :(  hours,  and  5  C.C. 
treated  with  1-5  e.c.  of  ammonia  solution  of  s  .  gr.  0-88  i 
a  turbidity  is  produced  if  cinchonine  or  cinohonidine  be 

pies,  ||t.      A.  S. 

BeUadnnna    plant:     Alkaloids    in .     A.     F.    Sievers. 

Amer.  J.  Pharm..  1914.  86,  97— 112.      (See  also  this  J., 
1014,  40.) 

BeLLADOS  m  plants  were  dried  at  60  (  '.  and  the  alkaloid 
determined  in  the  various  portions,  uitli  the  following 
average  results  : — Four  third-year  plants  :  flowers  0-385  : 
flowering  tops.  0-865  ;  leaves,  0-475  ;  stems.  0-292  ; 
roots.  0-448;  entire  plant.  11411  per  cent.  ;  six  first  year 
plants:  leaves,  0-686;  young  sprouts,  0-9315;  fruit. 
0-3192;  stems.  0-1145;  roots,  0-4605;  entire  plant, 
0-343  per  cent.  In  the  early  summer,  the  herb,  including 
the  leaves,  tups  and  small  stems  could  be  advantageously 

picked     if     the     herb    instead     of     the    loa\es    »nr    officinal. 

.small    leaves   of   both    belladonna   and   Datura  contained 

more  alkaloid  than  large  leaves,  and  young  and  small 
stems  and  roots  were  richer  than  large  and  old  stems  and 

roots.      The    \\ ly    pari    of    the    roots    was    richer    than 

the  bark.— F.  Siidx. 


K.    I'our- 
1014.  21, 


Yohimbine  and  quebraeUm  :    Identity  of . 

neau  and  H.  -T.  Page.     Bull.  Sei    Pharmacol., 

7 Hi.     Chem.  Zentr..   1914,  1,  986 

\    COMPREHENSIVE    investigation     of    yohimbine    (from 
Corynanth     Yohimba,   N.O  bine 

lfrilll  bianco,  N.O.  Afocynacea)  and  of  their  salts 

has  shown  that  the  two  alkaloids  are  identical.  Thi 
base  when  freshly  precipitated  dissolves  easily  in  absolute- 
alcohol,  but  almost  immediately  separates  from  the  solu- 
tion in  the  anhydrous  form,  which  is  soluble  in  25  | 
of  cold  and  In  parts  of  boiling  absolute  alcohol.  It  crystal- 
lises in  prismati  needles  of  the  composition,  I  ;1II_..N  0  , 
„,  (lt.   247° — 248   C.   (Maquenne   block).    ,  ill    to 

.Ml     in  alcoholic  solution.      A  solution  of  the  alkaloid  in 
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concentrated  sulphuric  acid  gives  a  violet  colouration 
with  potassium  bichromate.  The  alcoholic  solution  is 
coloured  yellow  by  ferric  chloride  and  by  nitric  acid,  and 
gives  a  white  precipitate  with  bromine  water.  The  hydro- 
chloride. CalH„,.N,03,HCl,  melts  at  302°— 303°  C,  the 
sulphate,  (C,1H.6N,03).H,S01,8H.O,  after  dehydration, 
at  281°— 282°  C.^  and  the  tartrate,  ■(C.1H.6N.0,),C1H706, 
6H,0,  at  213°  C.  (278°  C.  when  anhydrous.)— A.  S. 

Trimcthoxyphtluilic acids ;  Constitution  of  some .      //. 

G.  Bargellini.     Gaz.  chim.  ital.,  1914,  44, 1.,  182—192. 

The  triacetyl-derivative  of  dicyanohydroxyquinol, 

"C(C'X)  :  C(CNk 
(C.,H30,)C<  >C(C.H30,),  prepared  as  des- 

"        '     V(C2H302)-CH^ 

cribed  by  Thiele  and  Giinther  (Anualen,  1906,  349,  45),  was 
converted  by  the  action  of  dimethyl  sulphate  and  potas- 
sium hydroxide  into  the  trimethyl  ether  of  dicyanohydroxy- 
quinol,  and  from  the  latter  3.4.6-trimethoxyphthalic  acid 
was  obtained  by  boiling  with  a  concentrated  solution  of 
potassium  hydroxide.  After  purification  the  acid  melted 
at  212° — 213°  C.  when  heated  slowly,  but  this  was  really 
the  melting  point  of  the  anhydride  ;  when  heated  rapidly 
the  acid  melted  at  about  185°  C,  losing  water  and  then 
solidifying  again.  This  acid  appears  to  be  identical 
with  the  triniethoxyphthalic  acid  of  ni.pt.  202°  C.  pre- 
pared by  Feist  (this  J.,  1907,  1159)  by  oxidation  of  the 
methyl  ether  of  columbamine ;  the  low  melting  point 
observed  by  Feist  was  probably  due  to  the  presence 
of  impurities.  These  results  and  those  obtained 
previously  (this  J.,  1912,  1146)  show  that  in  the  alkaloids 
of  t'olumba  root  (columbamine  and  jateorhizine)  the 
three  methoxy  (or  hydroxy)  groups  are  disposed  as3'ni- 
metrically,  whilst  in  colchicine  they  are  in  adjacent 
positions. — A.  S. 

Limonene;    Conversion  of into  carvomenthene     and 

menthane.  G.  Vavon.  Bull.  Soc.  Chim.,  1914,  15, 
282—287. 

The  catalytic  hydrogenation  of  limonene  in  presence  of 
platinum  black  was  carried  out  at  ordinary  temperatures 
by  agitation  in  an  atmosphere  of  hydrogen.  The  absorp- 
tion proceeded  in  two  distinct  stages,  two  atoms  being 
first  added  on  to  the  side  chain  with  the  production  of 
active  carvomenthene.  and  this  being  later  converted  into 
inactive  menthane.  The  rotatory  power  of  carvomenthene 
is  given  as  [a]5;8=  + 1 18°,  [a]436=  +  234  ;  and  of  its  nitroso- 
chloride  (m.pt.  95°  C.)  [a]5;8=+344°,  [a]138=+724°. 
The  hydrochloride,  C10H19C1578,  is  inactive  and  hence 
symmetrical. — G.  F.  M. 

Oxalacetic  ester.     H.  Gault.     Comptes    rend.,   1914,  158, 
711—714. 

Oxalacetic  ester  on  keeping  changes  slowly  to  oxalocitric 
lactone,  by  the  elimination  of  one  mol.  of  alcohol  from 
two  of  the  ester.  The  rapidity  of  the  change  depends  upon 
the  initial  degree  of  purity  of  the  specimen.  At  150°  C. 
from  70  to  80  per  cent,  of  the  ester  was  lactonised  in  4  hours. 
Dilute  potassium  carbonate  solution  hastens  the  reaction, 
but  strong  solutions  yield  a  separation  of  the  potassium 
derivative,  which,  unlike  the  corresponding  derivative 
of  the  lactone,  is  practically  insoluble  in  the  carbonate 
solution.  The  potassium  derivative  is  very  stable  under 
ordinary  conditions,  so  that  it  is  advisable  to  purify 
and  preserve  the  ester  in  this  form.  Upon  acidifying  in 
the  cold  it  yields  the  perfectly  pure  ester.  This  distils  un- 
changed under  reduced  pressure,  whereas  the  lactone  cannot 
be  distilled.  The  lactone  is  readily  converted  into  propane- 
tetracarboxylic  ester  and  tricarballylic  acid. — J.  R. 

Patents 

Monosalicylide;    Process  for  the  production  of .     E. 

Kopetschni,  Berlin,  L.  Karczag,  Szolnok,  Hungary,  and 
O.  Fodor,  Berlin.  Eng.  Pat,  7875,  April  3,  1913. 
Under  Int.  Conv.,  April  3,  1912. 

See  U.S.  Pat.  1,075,581  of  1913  ;  this  J.,  1913,  1085.  The 
same  product  is  obtained  by  heating  salicylic  chloride  in 
vacuo.— T.  F.  B. 


Unsaturated  hydrocarbons;  Manufacture  of .     W.  H, 

Parkin,  .Manchester,  F.  E.  Matthews,  E.  H.  Strange,  and 
H.  J.  \V.  Bliss,  London.  Eng.  Pat.  29,988,  Feb.  15, 1913. 
Ami.nu-alcohols  may  be  converted  into  doubly  un- 
saturated hydrocarbons  by  heating  with  catalysts,  such  as 
phosphoric  acid  ;  diluting  vapours  or  gases  may  be  used 
and  the  pressure  in  the  reaction  vessel  may  be  reduced 
(compare  Eng.  Pats.  3873  and  12,771  of  1912  ;  this  J., 
1913,  449,  711).— T.  F.  B. 

Isoprene  ;   Process  of  making .     C.  Ruder,  Wandsbek, 

Germany.     U.S.  Pat  1,087,261,  Feb.  17,  1914. 

The   vapour  of  terpineol  or  "  a  terpineol  substance  "  is 
subjected  to  a  temperature  sufficiently  high  to  decompose  . 
the  cyclic  compound  and  to  produce  isoprene,  at  a  pressure 
not  exceeding  that  of  the  atmosphere.     The  vapour  may 
be  passed  over  a  heated  metal  spiral. — T.  F.  B. 

Isoprene  and  its  humologues  ;    Process  for  preparing , 

A.  Gerlach  and  R,  Koetschau.     Ger.  Pat.  268,722,  Sept. 
10,  1912. 

The  mono-  or  di-hydrochloride  of  a  singly  or  doubly 
unsaturated  terpene  is  treated  with  a  heated  substance 
which  has  the  power  to  remove  hydrogen  chloride,  at  a 
temperature  above  500°  C,  a  relatively  small  amount  of  the 
hydrochloride  being  brought  in  contact  with  a  large  surface 
of  the  soda-lime  or  other  agent  used  for  the  purpose. 
The  process  may  be  carried  out  under  reduced  pressure, 
or  in  presence  of  a  diluent  gas,  such  as  carbon  dioxide. 
The  crystalline  hydrochloride  may  be  melted  and  dissolved 
in  a  small  quantity  of  terpene  or  an  indifferent  solvent, 
and  the  solution  allowed  to  fall  in  drops  on  the  soda-lime 
in  an  iron  vessel  or  an  iron  or  porcelain  tube.  The  hydro- 
chlorides of  pinene,  dipentene,  sylvestrene,  and  limonene 
are  converted  into  isoprene,  whilst  those  of  the  terpenes, 
C6H10  and  C8H12  are  transformed  into  e^threne  and 
dimethylerythrene. — T.  F.  B. 

Pinene  ozonide.  Cinnamic  aldehyde  ozonide.  W.  J.  Knox. 
New  York,  Assignor  to  Knox  Terpezone  Co.  of  America. 
U.S.  Pats.  1,086,372  and  1,086,373,  Feb.  10,  1914. 

The  ozonides  of  pinene  and  cinnamic  aldehyde,  the  pre- 
paration of  which  is  described  in  Eng.  Pat.  27,371  of  1912 
(see  this  J.,  1913,  924)  are  claimed  as  being  white,  opaque 
substances.  Pinene  ozonide  is  also  claimed  to  be  an 
inhalable  germicidal  compound. — T.  F.  B. 

Alcohol*    from   chlorhydrocarbons  ;      Preparation     of . 

W.  E.  Masland,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  1,086,381, 
Feb.   10,   1914. 

A  mosohaloue;;  derivative  of  a  saturated  aliphatic 
hydrocarbon  is  converted  into  the  corresponding  alcohol 
b}'  heating  with  zinc  oxide.  The  process  may  be  applied 
to  other  halogen  compounds  in  which  the  halogen  is 
attached  to  an  alkyl  group. — T.  F.  B. 

Casein  calcium  mid  process  for  producing  the  same.  P. 
Sprenger  and  A.  Tschudi,  Basle,  Switzerland.  Assignors 
to  Hoffmann-La  Roche  Chemical  Works,  New  York 
U.S.  Pat.  1,087,515,  Feb.  17,  1914. 

A  solution  of  casein  calcium  of  about  10  per  cent,  strength 
is  converted  into  a  dry.  white,  stable  powder,  easily  solubk 
in  water  and  in  milk,  by  drying  it  in  the  form  of  chops  am! 
preventing  the  drops  from  touching  the  surface  of  the 
drying  vessel  until  the  water  has  evaporated.  For  example, 
the  drops  may  be  exposed  to  a  column  of  warm  air  produ 
by  a  number  of  fine  jets  of  high  velocity,  so  as  to  suspend 
the  drops  until  they  arc  dry. — T.  F.  B. 

Bismrlltijbiminotflra-ain'uuMirscnobenzene  ;     Preparation 

derivatives    of easily    solubk    in    water    to    neutral 

solutions.     C.     F.     Boehringer    und   Sohnc.     Ger.  Pat. 
200,660,  Jan.  24,  1913. 

/»..-. UeTHYLA.MIXUTETRA-AMINOARSENOBENZENE     (» 

Pat,  1,081,079  ;    this  J.,   1914,   41)  is  dissolved  in  «at.  u 
in    presence    of    an    alkali     bicarbonate    or    ammonium 
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bioarbonate,  and  the  produol  is  separated  from  tho  solution 
\>\  addition  of  an  organic  solvent  The  resulting  salts. 
which  are  probably  carbamates,  are  suitable  for  therapeutic 
purposes,  eg.,  for  intramusoular  injeotion.      I'.  F.  B. 

nic-phosphoi  enic-arscnic,       arsenic-antimony, 

arsenic-selenium,  and  arsenic-tellurium  compounds; 
Process  for  preparing  mixed  organic-  Farbwerke 

vim.  Meister,  Lucius,  und  Briining.  Qer.  Pate. 
M9,099  and  269,700,  Oct  8  and  19,  1912. 

(I)  The  hydrogen  compounds  "t  phosphorus,  arsenic, 
antimony,  selenium,  and  tellurium  react  with  aromatic 
■neno-dichlorides,  forming  the  compounds  mentioned  in 
tin'  title.  (2)  The  corresponding  arsenozidee  may  be 
t  tho  dichloridee.     In  this  case,  however, 

the  arsenic-tellurium  compounds  cannol    I btained  in 

i  pure  state,  owing  to  the  hydrogen  lellurido  being 
..\i  liscd   by  the  arsenoxide.     T.  F.  B. 

tic-bismuth   compounds;   Process  for  preparing . 

Farbwerke  vorm.  Ueister,  Lucius,  und  Briining.  6er. 
I*. 1 1 .  269,745,  Sept.  27,  1912.  Addition  to  Ger.  Pat. 
269,743  (eee  Eng.  Pat.  17,533  of  1913:  this  J.,  1913. 
1080). 

\\  aromatic  arsine  is  made  to  react  \wth  a  bismuth 
compound  containing  the  grouping,    Bi(halogen).,. 

.  — T.  K.  1!. 


3.3  -DinilroAA'-ililiii'lroj-i/ni -..  ;   Process  for  pre- 

l*iri)uj .     Farbwerke   vorm.     Meister,   Lucius,   und 

Hruning.     Ger.    Pate.    269.886   and   269,887,   Oct.    11, 
1912,  and  Jan.  9,  1913.     Additions  to  Ger.  Pat,  206,406. 

(II  3-NITBO-4-HYDROXYBEKZENE-1-ABSINIC  acid,  or  the 
corresponding  arsenoxide,  is  reduced  by  means  of  stannous 
chloride,  preferably  in  presence  of  hydriodic  acid,  where- 
upon 3.3'-dinitro-4.4'-dihydroxyarsenobenzene  is  produced, 
the  nitro  groups  not  being  reduced  by  this  process.  (2) 
llypophosphorous  acid  is  used  as  a  reducing  agent  in  place 
. nnous  chloride. — T.  F.  B. 


Cemtharidyl-ethylenediamine  :    Process  for   preparing    talt- 

tii-r     doubU     compounds     >>f .     Farbwerke     vorm. 

M.  lister,     Lucius,    und     Briining.     Ger.     Pat.     269,661, 

i  ■:.  1912. 

Tug  condensation  product  of  cantharidine  and  ethylene- 
diamine  of  the  empirical  formula,  C„H180»N1,  is  treated 
with  a  void  salt.  The  products  are  extremely  active 
bactericides,  and  may  be  used  in  the  treatment  of  tubercu- 
losis by  injection  into  human  beings  or  animals. — T.  F.  B. 

tthylenetetramine-methyl    thiocyanate  :    Proa 

/•rearing .     K.    H.    Schmitz.     tier.    Pat.    269,746, 

April  S.  1913.     Addition  to  tier.  Pat.  266.788. 

llQUBAD  of  using  isolated  hexamt •thylcnctctramine  itself, 
as  described  in  the  principal  patent  (this  J.,  1913,  1032). 
•i  mixture  of  concentrated  solutions  of  ammonia  and  of 
formaldehyde,  or  of  concentrated  ammonia  solution  and 
•  polymeride  of  formaldehyde,  is  used. — T.  F.  B. 


Cwtmmic  esters;  Process  for  preparing .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.     Ger.  Pat.  269. 93s.  April  13. 
1913. 

ethers    of    the    formula.   HO.CH2.CHs.OR   (where 
-nts    a    simple    or    substituted   aryl   group)    arc 
converted  by  the  usual  methods  into  the  corresponding 
urethanes  XaN.CO.O.CH,.CH1.OR,  which  possess  power- 
ful antipyretic  and  analgesic  properties. — T.  F.  B. 

Alcohols    Jroin     chlorhydrocarbons ;    Preparation    of . 

I'-.    Marks.    London.      From    E.    I.    du    Pont    de 
Nemours  Powder  Co.,  Wilmington.  Del..  IS  \      Ens; 
Pat.  89,964,   Dec  30,   1912. 

S.  Pat.  1,086,381  of  1914  ;  preceding.— T.  F.  B. 


Al'Uhydes    and    i-c/o.  monohalogen    derivatives; 

Manufacture  of .     Fabriquee  de   Prod  de  Chimie 

Organiqne   de    Lain-,    [any,    France,     Eng     Pal 

M  ii. ifa  5,   1913.     IJndei    Lnl    Com  .   March  7,   1912. 

Ski.  Ft.  Pat.  152,537 of  1012 ;  this  l  .  I  H  ;.  673     -T.  F.  B. 

Esters  of  \hydr\oxy  fatly  acids ,  '  ifactun 

of  -  .  Chem.  Werke  vorm.  Dr.  II  I ". \  k .  Lehnitz 
Nordbahn,  Germany.  Eng.  Pat,  11,741,  M..%  20,  1913. 
Under  Int.  Coin-..  June  3,  1912. 

She  Ft.  Pat.  158,645  ..i  1913  .  this  J.,  1913,  1086.     T.  F.  B. 


Cantharidine  compounds   luitablt   at  a  remedy  foi   tubercu- 
losis; Uanufaeturi  of—    .     Farbwerke  vorm.    Ueister, 
l      ri-.    und    Briining,    Hoohsl    on    Maine,    Get 
Eng.    Pat.    17,693,    Aug.    I.    L913.     Undei    Int.   Conv., 
Aug.  I.  1912. 

See  Ger.  Pat.  269,661  of  1912:  preceding.     T.  F.  B. 

Benzyl    acetaU  ;    Uanufaeturi     of .     F.    \V.     Klever, 

Cologne,  Germany.     Eng.   Pat.  20,504,  Sept.   10,   1913. 

Under  Int.  Conv.".  Sept.   II.   1912. 

si.i.  Ft.  Pat.  462,439  of  1913  ;  this  J.,  1914,  277.— T.  F.  B. 


Organic  compounds;  Separation  of — ■ — at  U>io  tempera- 
tures. \V.  E.  Maaland,  Assignor  to  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,087,961.    Feb.   24.    1914. 

See  Fr.  Pat.  153,165  of  1913  :  this  J.,  1913,  767.     T.  F.  B. 


\    Ozonides ;   Apparatus  for  tin    production   of  gaseous . 

\V.  J.  Knox,  New  York.  Assignor  to  Knox  Terpezone 
Co.  of  America.     U.S.  Pat,  1,088,346,  Feb.  24,  1914. 

See  Eng.  Pat.  27,371  of  1912  :  this  .1..  L913,  924.— T.  F.  B. 

AUcylaUcoxymethyl   esters   of  ..  I.    Callseu, 

Assignor   to    Farbenfabr.    vorm.  F.    Bayer    und   Co., 

Elberfeld,    Germanv.     U.S.    Pat.  I.(iss,966.    March    3, 
1914. 

See  Eng.  Pat.  16,387  of  1913  ;  this  J.,  1913,  1030.— T.  F.  B. 

p-Nitrosophenylglycini  :   Process  for   making .     J.    D. 

Riedel  A.-G.     Fr.   Pat.  463,333,  Oct.  7,  1913.     ' 
Int.  Conv.,  Oct.  8,  1912. 

See  Eng.  Pat.  22,694  of  1913  ;  this  J..  1914,  70.— T.  F.  B. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Paten  ra. 

Dyestuffs  employed  ■  •'"/.■  Process  for  sensitising 

.     J.     H.    Smith.     Bois-Colombes,     France.     l.S. 

Pat.  1,089,594,  March  10,  1914. 

See  Fr.  Pat.  413.222  of  1910  :  this  J.,  1910,  1 136.— T.  F.  B. 

Colour  photography  .                    »  producing  polychromatic 
ns,  plates,  films,  <iwl  paper  for .     J.  Szczepanik, 

Luisenhof,  Germany.     U-S.   Pat    1,089,602,  March  10, 

1914. 
Ski  Eng.  Pat  17,065  of  1908 ;  this  J.,  1908,  1178.— T.  F.  B. 

Kinematograph  films;  Plastic  •  '""■ 

farture  of .     H.  Danzcr.  Assignor  t..  I  lamp.  Generaie 

de  Phono 'raphes.  Cinematographes,  ef  Appareils  de 
Precision,  Paris.     U.S.  Pat  1,089,910,  March  I".  1914. 

See  Fr.  Pat-  143,031  of  1911  ;  this  J.,  1912,  1008.— T.  F.  B. 


376 


Cl.  XXII.— EXPLOSIVES;  MATCHES.     Cl.  XXIII.— ANALYTICAL  PROCESSES.     [April  15,  1914. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Nitrocellulose;      Solubility     of in     ether-alcohol    A. 

Matteoschat.     Z.  ges.  Schiess-  und  Sprengstoffw.,   1914, 
9,  10".— 106. 

Five  grma.  of  nitrooelluloae,  containing  X  12-95  per  cent., 
which  had  been  dried  at  lid  ('..  was  shaken  with  alcohol. 
and  ether  (sp.  gr.  0-720)  then  added.  505  c.c.  of  the 
mixed  solvents  were  added,  there  being  a  contraction 
of  5  cc.  on  mixing.  The  mixture  was  shaken  tor  1  hour, 
allowed  to  stand  overnight,  then  agitated  frequently 
during  the  course  of  the  day  and  allowed  to  stand  for 
40  hours.  100  c.c.  of  the  clear  liquid  were  then  drawn 
off,  evaporated,  the  residue  dried  for  24  hours  at  70°  C, 
and  weighed.  Four  different  samples  of  alcohol  were 
employed  containing  respectively  99-5,  95-0,  90-0  and 
80-0  per  cent,  of  alcohol.  With  equal  quantities  of 
ether  and  aleohol.  solubilities  of  52-3,  42-3,  28-7,  and  I  4  2 
per  cent,  were  obtained,  with  the  varying  concentrations 
of  alcohol  respectively  mentioned  above.  When  the 
ratio  of  ether  to  alcohol  was  2  to  1  and  3:1,  solubilities  of 
40-5.  52-4,  53-9  and  450  per  cent.,  and  250,  42-4,  53-0  and 
57-5    per   cent,    respectively    were   obtained. — (J.  W.  McD. 

N 'tiro-compounds  of  benzene  ami  toluene.     W.  Will.      Ber., 
1914,  47,  704—717. 

As  a  factor  in  the  prevention  of  accidents  in  manufacture, 
the  chemical  properties  of  the  trinitrotoluenes  were 
studied.  Attempts  to  prepare  isomerides  other  than 
the  three  known,  by  increase  of  pressure,  temperature, 
or  time  of  nitration,  gave  rise  to  trinitrobonzoic  acid, 
the  salts  of  which  would  be  a  source  of  danger  in  manu- 
facture, or  to  tetranitromethane.  The  constitution  of 
•)-■  trinitrotoluene  was  confirmed  ;  the  ^-modification  was 
proved  to  be  the  2.3.4-trinitrotoluene.  As  explosives, 
the  three  isomerides  differed  but  little  :  y-trinitrotoluene 
was  somewhat  more  sensitive  to  impact  than  a-trinitro- 
toluene,  and  less  so  than  ^-trinitrotoluene.  The  a-isomeride 
was  less  readily  attacked  by  alkalis  than  the  other  two, 
which  formed  sensitive  salts  of  dinitroeresol.  With 
alkali  and  an  oxidising  agent,  o-trinitrotoluene  formed 
hexanitrodibenzyl.  With  acetone  and  ammonia,  a-,  ji-, 
and  7-trinitrotoluene  gave  respectively  a  red,  a  yellowish- 
green,  and  a  blue  colouration.  The  existence  of  tetranitro- 
benzene,  and  of  the  dinitrodinitrosobenzene  melting  at 
133'  C.    (Xietzki,    Ber.,  1901,  34,  5.5)    was  not  confirmed. 

— O.  E.  M. 

Explosion  at  tin  works  of  the  Aktien-Gesellschaft  fir  Anilin- 
fabrikation,  Rummelsbcrg,  Germany.  Chem.  Ind.,  1914. 
'37.  149—150. 

Without  starting  the  stirrer  or  the  cooling  water,  a 
workman  in  the  nitrobenzene  factory  ran  the  nitrating 
acids  into  the  benzene,  the  charge  forming  two  layers. 
When  the  stirring-gear  was  thrown  in,  heat  was  suddenly 
evolved,  the  cover  of  the  apparatus  was  blown  off,  and 
the  escaping  nitrobenzene  and  benzene  vapour  formed 
with  the  air  a  mixture  which  exploded  spontaneously, 
or  was  fired  by  sparks  from  fragments  of  the  iron  vessel 
or-  by  hemp  packing  or  straw  set  on  fire  by  projected  acid. 
The  use  of  interlocking  cocks  w<  s  adopted  after  a  some- 
what similar  accident  at  another  works. — ().  E.  M. 

Nitro-compouniU ;    Explosion  of .     P.   W.    Uhlmann. 

Chem.-Zeit.,   1914,   38,  389—390. 

DlNlTROPJiENOL  forms  explosive  salts  with  alkalis, 
ammonia,  etc.,  and  should  not  be  heated  with  them  in 
closed  vessels ;  highly  nitrated  substances  should  not 
be  heated  in  autoclaves  at  all.  At  moderate  tempera- 
tures nitro-compounds  do  not  explode  in  contact  with 
sulphuric  acid  :  even  dinitrodiazobenzene  can  bo  heated 
to  50°  C.  in  very  concentrated  acid.  Dinitronaphthalene 
and  dinitroanthraquinonc  have  fired,  without  exploding, 
during  manufacture.  The  possible  causes  of  the  Rummels- 
berg explosion  are  discussed  ;  interlocking,  to  prevent 
the  opening  of  the  acid  cock  before  the  cooling  water  and 
stirring  gear  arc  started,  is  recommended.  (See  preceding 
abstract-.)— O.  E.  M. 


I/tat  Test  Committee.       dee  under  Official  Notice,  page  337. 
Patents. 

Explosict  :     Manufacture    of  an .     ('.    Claessen.     Fr. 

Pat.  4(53,714,  Oct.  17,  1913. 

Hexamtkoethane  is  used  as  an  explosive,  alone  or  in 
combination  with  other  substances,  e.g.,  propellant 
powder:  nitrocellulose  (68  parts),  hexanitroethane  (16), 
trinitrotoluene  (9),  and  diethyldiphenylurea  (7  parts)  ; 
blasting  explosive  :  trinitrotoluene  (36  parts)  and  hexa- 
nitroethane (64  parts). — G.  W.  MoD. 

/•J.r/ilnsiri  rin/ridijix  containing  liquid  oxygen.  Soe.  L'Air 
Liquide  (Soe.  anon,  pour  1' Etude  et  l'Exploit.  des  Proc. 
G.  Claude).     Fr.  Pat.,  463,876,  Dec.  28,  1912. 

Lampblack  of  apparent  density  0-2 — 0-25.  obtained,  for 
example,  by  the  incomplete  combustion  of  naphthalene, 

[  is  used  as  an  absorbent  for  about  four  times  its  weight  of 
liquid  air.     Naphthalene  may  also  be  added.     A  special 

i  long  detonator  which  brings  the  priming  charge  near  the 
middle  of  the  cartridge  has  to  be  used  in  order  to  prevent 
missfires.  (See  also  this  J.,  1913,  627.  768,  769,  843. 
1131).— G.  W.  MoD. 

j  Ouncolton  and  smokeless  powder.     L.   Guiguet.     Fr.   Pat. 
464,028,  Jan.  3,  1913. 

To  produce  cellulose  free  from  foreign  matter  cotton 
waste  is  dissolved,  the  solution  filtered,  and  formed 
into  threads  of  a  thickness  of  from  1  to  3  deniers.  which 
are  then  nitrated. — G.  W.  McD. 


XXIII.     ANALYTICAL  PROCESSES. 

Fluorine    in    reagents.      P.    Carles.      Ann.    Chim.    Analvt. 
1914,  19,  101—104. 

Sulphuric  and  hydrochloric  acids  are  generally  quite 
free  from  fluorine  but  the  authors  were  unable  to  find 
any  nitric  acid  which  did  not  contain  it.  Nitric  acid  free 
from  the  impurity  can  be  obtained  by  distilling,  and 
rejecting  the  first  two-fifths  which  come  over.  Potassium 
uitrate  and  probably  also  sodium  nitrate  contain  fluorine 
from  which  they  cannot  be  freed  by  repeated  rccrystallisa- 
tion.  To  obtain  these  salts  pure  it  is  necessary  to  pre- 
cipitate the  fluorine  as  barium  fluoride  by  boiling  a  solution 
of  the  alkali  nitrate  with  a  little  barium  nitrate  and  then 
adding  sufficient  barium  hydroxide  solution  to  make  the 
liquid  just  alkaline,  the  excess  of  barium  being  subse- 
quently removed  by  precipitation  with  carbon  dioxide, 
The  nitrate  obtained  by  double  recrystallisation  is  then 
free  from  fluorine.  Commercial  caustic  baryta  contains 
large  quantities  of  fluorides  but  these  are  entirely  insoluble 
in  water  and  a  perfectly  clear  solution  of  barium  hydroxide 
is  free  from  fluorine.  Barium  acetate  is  not  free  from 
fluorine  unless  its  solutions  arc  neutral  and  perfectly  clear. 
Barium  chloride  is  usually  free  from  the  impurity  bul 
sodium  and  potassium  bicarbonates  and  ammonium 
carbonate  always  contain  fluorine.  Glacial  acetic  add, 
separated  by  pouring  off  the  mother  liquor  from  the 
crystals,  does  not  contain  fluorine. — J.  A. 

Arsenic,    copper,    and    iron:     Iodometry    of .     G.    I'- 

Lander  and  J.  J.  Gcakc.     Analyst,    1914,39,116—121. 

The  method  described  by  Avery  and  Beans  (this  J.,  1901, 
936)  for  the  iodometric  determination  of  arsenious  acid 
in  the  presence  of  copper  yields  correct  results,  and  maj 
also  be  applied  to  mixtures  of  arsenitc  with  ferric,  bul 
not  with  ferrous,  chromium,  nickel,  cobalt,  bismuth, 
and  zinc  salts,  and  to  the  determination  of  arsenic  acid, 
for  instance,  in  copper  arsenate,  after  the  arsenic  acid  M8 
been  reduced  with  sulphur  dioxide  in  the  presenoeol 
sulphuric  acid.  Antimony  may  be  titrated  in  a  similar 
manner  in  the  presence  of  cupric,  ferric,  and  bismuth  salts. 
The  following  process  may  b-  used  for  the  determinatoon 
of   cuprous  and  cupric  salts  in  mixtures  of  the  same,  fol 
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oramoroial   ouprous   ohloride,     A   quantity 
of  oi  grm.  "f  tho  -i.i 1 1  i^  dissolved  in  dilute  bydroohlorio 

boiled  water  i-  added,  ( Ju-  solution  oooled,  an  e 
ill  potassium  iodido  introduced,  and  the  liberated  iodine 
titrated  with  thiosulphatc ;  this  rives  the  amount  oi 
oupric  sail  present,  Sodium  potassium  tartrate,  a  slight 
-■.  of  solid  sodium  bicarbonate,  and  an  excess  of 
standard  iodine  solution  are  then  added  I"  the  solution, 
and  the  exoess  of  iodine  titrated  with  thiosulphate.  The 
quantity  ol  iodine  used  is  equivalent  to  the  total  ouprous 
salt  now  present,  and  the  amounts  of  ouprous  and  ouprii 
*.ili  oontained  originally  in  tho  sample  may  be  calculated. 
Vttcmpt*  to  determine  ferrous  salts  by  oxidation  with 
iodine  in  the  presence  of  alkali  tail  rate  and  sodium  bioar- 
lato  did  not  yield  quite  satisfactory  results  and  attention 
i-  drawn  t"  tho  fact  that  iodine  reacts  to  a  certain  extent 
with  sodium  bicarbonate  in  solution,     \V.  P.  S. 


Tiiiitiittiit  ;     Determination    of as    phosphate.     G.    S. 

Jamieeon    and    R.    VVrenshall.     .1.    hid.    Eng.    Chem., 
1914,  6,  303—205. 

Kiir  the  determination  of  titanium  in  forrotitanium  or  in 

the  authors  recommend  the  method  of  I 
Qron  Age,  Aug.  _'T.  1903)  in  which  iron  is  reduced  to  the 
ferrous  stair  by  means  of  ammonium  bisulphite  or  sulphur 
dioxide  unci  then  the  titanium  precipitated  as  phosphate 
in  acid  solution  bj  adding  ammonium  phosphate  and 
boiling.  In  the  case  .if  ores  containing  only  small 
quantities  of  titanium,  after  dissolving  by  treatment  with 
hydrochloric  and  sulphuric  mills  ami  evaporating  with 
sulphuric  acid,  the. solution  should  !»•  neutralised  with 
ammonia,  and  then  again  made  acid  with  hydrochloric 
acid  before  proceeding  with  the  determination.  For 
quantities  "f  titanium  up  to  .'i  mgrms.,  precipitation 
is  effected  in  ~>ii  c.c.  of  solution  containing  :i  c.c.  of  hydro- 
ohloric  acid  (1:1);  fur  larger  quantities,  in  HMi  o.c. 
■  if  solution  containing  15  c.c.  of  acid.  The  iron  may 
also  be  reduced  by  hydrogen  sulphide  in  presence  of 
tartaric-  acid,  the  ferrous  sulphide  being  dissolved  in 
hydrochloric  acid  and  the  determination  continued  as 
usual.  When  tartaric  acid  is  added,  titanium  can  be 
determined  in  presence  of  aluminium  bv  this  method. 

— A.  S. 

KjMaM  method  [for  estimating  nitrogen];  Somt  limit 

of  the .     M.  I).  Dakin  and  H.  \V.  Dudley.     J.  Biol. 

Chem.,  1914,  17,  275—280. 
It  is  usually  stated  that  Kjeldahl's  method  is  not  directh, 
applicable  to  substances  containing  nitrogen  linked 
directly  to  oxygen  or  to  nitrogen  :  the  authors  find  that 
the  method  is  also  unsuitable  for  pyridine  and  derived 
substances,  and  that  with  piperidine,  quinoline,  iso- 
quinoline,  acridine  and  their  derivatives,  accurate  results 
can  only  be  secured  after  very  prolonged  heating  (about 
-t  hours).  The  use  of  potassium  bichromate  in  the  method 
appears  to  obviate  the  difficulty  in  the  case  of  pyridine. 
Other  cyclic  nitrogen  compounds  presented  no  difficulty, 
but  it  is  recommended  that  in  all  cases  of  this  kind  control 
analyses  should  be  made  with   pure  substances. —  I.  R. 

StpmaHon   of  hydrocarbons   by   means   of  liquid    tulpkur 
dioxide,     Bdeleanu.     Set  I1a. 


n  of  adulterants  in  saffron  by  means  of  phospho- 
moh/bdic  arid.      Verda.      Set    IV. 

Valuation  of  fluorspar.     Bidtel.     s.,   VII. 

metric  determination  of  small  quantitit  -  of  hu 
tutpkide.     Mecklenburg  and  Rosenkranzcr    Set  VII. 

tturieaeidin  tht  determina  ionofbromim  associated 
wtth  chlorine  in  haloid  salts.     Gooch  and  Cole.     Set  VI 1. 


nination    -•(  hi-  „    Portland    cement, 

II-'       So    I  V 


Determination   ■>!'  Urn  i   and    dags, 

Blum.     Set    \ 


i  rivatiua  upon  vegctabL   oils.     Si-'  | 

Frehsi  .     Set    \  1 1 


lion  »/  nickel  in  fat       Kerr.     So    \  1 1 


Determination  of  rosin  ii  taps.     Woltf 

Mid  Soholze.     Sei    Mil. 


clUoridi  reaa  itt  for  tfu    detection   of  soluble 

silicates  in  soaps.     Isnard.     See  XII. 


Washing  powders  containing  perboratt    and  il.nr  analyiis, 
Jungkunz.     Sei    XII. 

Tanning    with   and  detection   of  sulphite-cellulosi    extract, 

Mueller.       Set     XV. 


hi    of]  free    sulphuric   acid   in    leather.     Paeesler 

8,     \\ 


tta}Us for  ust  tit  tin  doubU  polarisation  {Clerget'Herzfcld) 
method  of -determining  tucrose.     Gillet.     Sei    XVII. 


Determination  of  water  [by  distillation]  in  massecuitei  and 
•  ■  s.     ( llacher.     See  XVI  I. 


Analysis  of  maplt  products.  III.  Range  oj  variation  oj 
analytical  values  in  genuim  maple  syrups.  Snell  and 
Scott.     Sei    XVII. 


Determination  of  the  amino-acid-  and  polypeptide-nitrogen 

in   hurl,)),   i, i, ill.  mill  Inn   by  formalin-tilration      Adler. 
/See  Will. 


■ .'  for  tin    determination  of  the  salts  nf  ivater. 
Windisch  and  others.     See   XVII 1. 


Detection  of  caramel  I  in  wine,  vinegar,  brandy,  etc.].  Schenk. 

-        Will. 


Determination  of  the.  salt-sotublt  <i   wheat  /tour. 

Olson.     Set    XIX  i. 


.ii.ltinll   of  - 

S       XIXa. 


Rapid    gravimetric    determination     of    butter-fat,     Konig. 
s      XIXa. 


.V,  a-    method    for    determining   lit-    film-    of   disinfectants. 
Duvser  and  Lewis.     Sei    XI.Xb. 


Tin  vapours  of  formaldeh  .  •      Auerbach 

and  Pluddemann.     See  XI.Xb. 


Somt  coefficii  nls  of  precipilability  of  quinine  salts  in   rnlint 
solutions.    Tar  -       \\. 
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Patents. 

Thermocouples    for    pttrometry.     R.     W.     Paul.    London. 
Eng.  Pat,   12.708,  May  31,   1913. 

One  member  of  the  thermo-couple  consists  of  a  tube  and 
rap.  so  as  totally  to  enclose  the  other  member. — B.  N. 

Detectors  of  combustible  gases.     A.  Philip  and  L.  J.  Steele, 
Portsmouth.     Eng.  Pat,  5467,  March  4.   1913. 

A  catalytically- active  wire  and  an  inactive  wire  are 
joined  alternately  in  a  Wheatstone  bridge  with  resistance 
elements,  and  the  relative  changes  in  resistance  are 
observed  by  the  readings  of  a  galvanometer  in  a  battery 
circuit.  The  galvanometer  is  joined  to  the  resistance 
elements,  through  sliding  contacts,  adjustable,  e.g., 
by  means  of  a  screw,  as  a  means  of  securing  an  initial 
zero  reading.  The  active  and  inactive  wires  are  sur- 
rounded by  tubes,  the  one  round  the  inactive  wire  being 
provided  with  adjustable  openings  for  equalising  the  heat 
losses  by  radiation  from  the  wires,  so  as  to  secure  a 
practically  constant  reading.  A  window  is  provided 
in  the  case  surrounding  the  active  wire  for  observing 
the  glowing  of  the  wire  in  a  combustible  atmosphere. — B.  N. 

Gaseous   mixture;    Apparatus  for   determining   a    definite 

constituent  of  a by  the  absorption  method.     Driiger- 

werk  H.  and  B.  Drager.  Ger.  Pat,  270.088,  Feb.  21, 
1913. 
A  vessel  containing  the  sample  of  gas  is  combined  with  a 
manometer  for  measuring  the  reduction  of  pressure  due 
to  absorption  of  one  of  the  constituents.  The  absorbent 
is  contained  in  a  receptacle  inside  the  gas  vessel,  normally 
fastened  gas-tight  to  the  cover  of  the  latter,  but  forced 
away  therefrom  by  a  rod,  or  by  a  screw  which  also  serves 
to  close  the  opening  provided  for  equalising  the  pressure 
before  making  a  determination. — A.  S. 

Inflammable-gas  indicator.     A.  Guasco,  Paris.      U.S.   Pat. 
1,089,050.  March  3,   1914. 

See  Fr.  Pat,  437.585  of  1911  :  this  J.,  1912,  560.— T.  F.  B. 

Chemical  analysis  :    Means  for  use  in .     J.  G.  Hume, 

Duns.  Scotland.     U.S.  Pat.  1,087.239,  Feb.  17.  1914. 

See  Eng.  Pat,  21.076of  1910  :  this.J..  1911, 1233.— T.  F.  B. 

Apparatus  for  testing  [grading]  coal  or  ores.      Eng.  Pat,  4992. 

See  II A. 
Apparatus  for   applying    tensile    and   compressin     tests    to 
cement,  concrete,  and  the  like.      Eng.  Pat.  6645.      See  IX. 


Books  Received. 


A  Text-Book  ok  (  Ikganic  Chemistry.  By  A.  F. 
Hoi.le.max,  Ph.D.,  etc.,  Professor  Ord.  in  Amsterdam 
University.  Edited  bv  A.  Jamieson  Walker,  Ph.D., 
assisted  bj  0.  E.  Mott,  Ph.D.  Fourth  Edition.  John 
Wiley  and  Sons,  Inc.  New  York.  1914.  Price  10s.  6d. 
( 'hapnian  and  Hall.  Ltd..  London. 

This  volume  (9]  by  6  ins.)  containing  590  pages  of  subject- 
matte ■!■  with  79  illustrations,  and  an  alphabetical  index 
of  subjects.  The  text  is  classified  as  follows  : — I.  Intro- 
duction. Qualitative  and  quantitative  analysis.  Molecular 
weight  determinations.  Laboratory  methods,  etc.  II. 
Aliphatic  compounds.  III.  Cyclic  compounds,  (a)  Alicyclic 
compounds,  and  (b).  Aromatic  compounds.      IV.  Alkaloids. 


A  Laboratory'  Manual  of  Organic  Chemistry  fob 
Beginners.  By  A.  F.  Holleman,  Ph.D.  Professor 
Ord.  University  of  Amsterdam.  An  Appendix  to  the 
Author's  Text  Book  of  Organic  Chemistry.  Edited  by 
A.  Jamieson  Walker,  Ph.D.,  B.A.  John  Wiley  and 
Sons,  Inc.,  New  York.  Chapman  and  Hall,  Ltd., 
London.     1913.     Price  4s.  6d. 

Volume  (7}  by  5  ins.),  contains  74  pages  of  subject  matter, 
and  an  alphabetical  index. 

Summary  Report  of  the  Mines  Branch  of  the  Depart- 
ment of  Mines  for  the  Calendar  Year  ending 
December  31st,  1912.  Canada  Dept.  of  Mines. 
Ottawa.      No.   224  (Xo.   26a.    1913).      Price   15  cents. 

Magnetite  Occurrences  along  the  Central  Ontario 
Railway.  By  E.  Lindeman.  Canada  Dept.  of  Minis. 
Ottawa.      Mines    Branch    Rept.    No.    184. 

Austin  Brook  Iron-bearing  District.  Xew-  Brunswick. 
By  E.  Lindeman.  Canada  Dept.  of  Mines,  Ottawa. 
Mines  Branch  Rept.  No.  105. 

Explosives;  Tests  of  Permissible .     By  Clarence 

Hall  and   Spencer  P.   Howell.     Bulletin  66.     U.S. 
Bureau  of  Mines,  Washington. 

The  results  are  given  of  all  explosives  permissible  in  coal 
mining  in  the  Uni"  d  States,  tested  between  May  15,  1909 
and  March  1.  1913.  A  copy  of  the  test  requirements 
and  the  names  of  explosives  on  the  permissible  list 
are  appended. 

Symboles  Internationaux.  Commission  Electro- 
technique  International.  Secretaire  General.  28. 
Victoria  Street,  Westminster,  S.W.     Price  2s. 

Contains  preface,  remarks  on  the  standardisation  of 
symbols,  rules  for  quantities,  tables  of  symbols  adopted, 
units  and  signs  for  names  of  units,  mathematical  sym- 
bols and  rules,  abbreviations  for  weights  and  measures, 
and  name  for  electrical  unit. 


DlF    Medikamentosfn     Seiff.n.      Ihre     Herstei.lung 

und     Bedeutung     unter     Berucksichtiguxg     der 

zwischen  Mf.dikament  in'd   Seifengrundlage  mog- 

i.ichen      chemischen      Wechselbezif.hungen.       Ein 

Handbuch  fiir  Chemiker,  Seifenfabrikanten.    Apotheker 

und     Aertzte.      Von    Dr.  Walter     Schraith.     Julius 

Springer's  Verlag.     Berlin.  W  9.  Linkstr.  23—24.     1914. 

Price  M.  6.     Bound  M.  6.60. 

This  volume  (9£  by  6i  ins.)  contains  159  pages  of  subject 

matter,  with  alphabetical  indexes  of  names,  subjects,  and 

one  of  technical  proprietary  terms, with  names  and  addresses 

of  proprietors,  etc.     This  is  preceded  by  a  list  of  German 

patents  and   patentees  with  claims,  and  trade  names  of 

medicated    soaps    defined.     The    subject-matter    itself    is 

classified  as  follows  : — I.  Soap  as  a  washing,  disinfecting, 

and  curative  agent.     II.  General  technology  of  medicated 

soaps.     III.    Special    composition    of    medicated    soaps. 

IV.  Methods  for  the  examination  and  testing  of  medicated 

soaps,     v.  Legal  regulations  relating  to  the  dealing  in  and 

dispensing  of  medicated  soaps, 


Poisons  and  Habit-Forming  Drugs.  By  Martin 
L.  Wilbert  and  Murray  G.  Motter.  Reprint  No.  146 
from  the  Public  Health_Reports.  U.S.  Public  Health 
Service,  Washington. 

A  digest  of  laws  and  regulations  relating  to  the 
manufacture,  sale,  use,  and  possession  of  poisons  and 
habit-forming  drugs  enacted  during  1912  and  1913.  no« 
in  force  in  the  United  States. 


Dust  and  Gas  Explosions  in  Coal  Mines  ;   Notes  ox 

the    Prevention    of .     By    George    S     Rick 

Technical  Paper  56.     U.S.  Bureau  of  Mines,  Washington. 

Suggestions  and  recommendations  with  a  view  to  decrease 
the  number  and  extent  of  mine  explosions. 

Explosives  in  Coal  Mining.     Use  and  Misuse  o» — 
Miners'  Circular  7.     By  J.  J.  Rutledc.e,  with  a  preface 
by  Jos.  A.  Holmes.  U.S.  Bureau  of  Mines,  Washington. 
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METALLURGICAL       COKX.       By       A.        \V.        Kei.DKN.       IS. 
Bureau  of  Mines,   Washington.     Technical   Paper  50. 

A  summary  (if  the  history  of  coko  making  in  the  United 
s,  indicating  the  development  of  modern  methods 
and  types  of  oven,  and  givii  g  the  composition  and  physical 
properties  of  metallurgical  cokee  produced  in  the  united 
Bteteo. 


BULLETIN   OF  THE   DEFT.   OF  AoRICULTURE,  TRINIDAD  AND 

Tobago.      Vol.  XI 11.  No.  77,  Trinidad.      Prico  3d. 

Contains    "  manurial    experiments    on    cocoanuts."     Uy 
Jos.  de  Vertki'ii  . 


Oil-Seeds,  tins.  Fats  and  Waxes.  Selected  Reports 
from  the  Scientific  and  Technical  Department, 
Im|Kr:al  Institute.  [Colonial  Reports  No.  SS.  \li-n  li.m 
rous.  |  V.  (In  continuation  of  No.  82  [Cd  (1022],  January, 
1912.)  Wyman  and  Sons,  Ltd.,  49,  Breams  Buildings, 
Fetter  Lane,  London,  E.C.,  and  28,  Abingdon  Street, 
B.W.,  and  .".4,  St.  .Mary  Street,  Cardiff;  or,  H.M. 
Stationery  Office  (Scottish  Branch),  23,  Forth  Street, 
Edinburgh;  or,  E.  Ponsonby,  Ltd.,  116,  Grafton 
Street,    Dublin.     [Cd.    7260].     Price,  8Jd. 

Von  me  (9f  by  6J  ins.)  containing  595  pages  of  subject 
matter,  and  an  alphabetical  index. 


Intermetallic  Compounds.  By  Cecil  H.  Descii, 
D.Sc.,  Ph.D.  Graham  Young  Lecturer  in  Metallurgical 
Chemistry  in  tho  University  of  Glasgow.  Longmans, 
Green  and  Co.,  39,  Paternoster  Row.  London,  New 
Fork,  Bombay  and  Calcutta.     1914.     Price  3s.  net. 

Volume,  containing  108  pages  of  subject  matter  with 
17  illustrations,  4i  pages  of  references,  and  an  alphabetical 
index.  The  text  is  subdivided  and  classified  as  follows  : — 
I.  Thermal  analysis.  II.  Microscopic  structure.  III. 
Isolation  of  intermetallic  compounds.  IV.  Native  inter- 
metallic compounds.  V.  Physical  properties.  VI. 
Existence  of  intermetallic  compounds  in  the  liquid  state. 
VII.  Relations  of  intermetallic  compounds  to  carbides, 
ailicidee,  etc.     VIII.  Ternary  compounds. 

Im-iaRubber  Laboratory  Practice.  By  W.  A. 
<  vsiARi,  B.Sc,  Ph.D.,  etc.  Maemillan  and  Co.,  Ltd. 
Martin's  Street,  London.  1914.  Price  5s.  net. 
Voii  me  (7J  by  Sins.),  containing  177  pages  of  subject 
matter,  with  25  illustrations,  appendix  with  statistics, 
tables,  etc.,  filling  11  pages,  and  an  alphabetical  index  of 
subjects.  The  text  is  classified  as  follows  : — I.  Crude  and 
washed  rubber.  II.  Machinery  and  apparatus.  ILL 
Rubber  diluents.  IV.  Solid  compounding  materials.  V. 
Miscellaneous  accessories.  VI.  Specific  gravities.  VII. 
Analysis  of  manufactured  rubber  (organic).  VIII. 
Analysis  of  manufactured  rubber  (inorganic).  IX.  Gutta- 
percha and  Balata. 


Laboratory  Manual  of  Glass  Blowing.     By  Francis 
C.  Frary,  Ph.D.     McGraw-Hill  Book  Company,  Inc., 
239,  West  39th   Street,   New   York,   and   6,  Bouverie 
■•'..    London,    E.C.     19J4.     Price   3s.    2d.    net. 
\  olume  (7J  by  SJins.),  containing  57  pages  of  subject 
matter  with  18  illustrations,  and  an  alphabetical  index  of 
subjects.     The  text  is  subdivided  as  follows  : — I.  Materials 
»nd  apparatus.     II.  General  operations.     III.  Elementary 
xercises.     IV.  Advanced  exercises.     V.  Modified  methods    ; 
»nd  special  operations. 

Karbide  usd  Silizide.  Von  Prof.  Dr.  Otto  Honig- 
schmtd.  [Monographien  fiber  angewandte  Elektro- 
ehemic.l  Wilhelm  Knapp's  Verlag.  Halle  (Saale). 
1914.     Price  M.  13.60. 

me  (9J  by  6}  ins.)  containing  258  pages  of  subject 
ler   with   alphabetical   indexes  of   names   of  authors 


and  subjects.  There  are  22  illu-tiatioi.H.  The  carbide* 
and  silicidcs  of  the   metals  ure   lull-,    treat  ils  of 

preparation  ami  properties  being  given.  There  is  an 
appendix,  in  which  thermal  anal  i  [plained,  and 

then  applied  to  tho  cases  of  the  silieidi-s  ami  carbide*. 
Polymorphic  changes  in  these  groupH  arc  described,  with 
methods,  and  in  reference  to  various  sUicidcs  (iron,  nickel, 
cobalt,  manganese  and  copper),  and  also  carbides. 

KURZES   HaNDBUCH   DEB   KolILENKYDRATK.       Von    Dr.    B. 
Tollens,  O.H.  Professor  auder  Universitat 
Ac.,     Dritto     Auflage.     Johann     Ambrosius     Band's 
Verlag.    Leipzig.    1914.    Price  M.  22.    Bound  M.  23.80. 

Volume  (8J  by  5J  ins.)  containing  795  pages  of  subject 
matter,  with  29  illustrations,  and  an  alphabetical  index 
of  subjects.  The  subject  matter  is  classified  as  follows  : — 
I.  Properties,  occurrence,  formation,  and  distribution,  etc. 
of  the  carbohydrates.  II.  Detailed  description  and  treat- 
ment of  the  carbohydrate  s.  III.  Polysaccharides  and 
saccharo-colloids,  amorphous  or  cry  stall  isable  with  ditli 
culty.  IV.  Poly  h>  drie  alcohols  of  the  glucoses.  V.  Acids 
of  the  carbohydrate  group,  including  the  aldehyde-acids, 
the  saccharins  and  saccharinic  acids. 

A  Third  Year  Course  of  Organic  Chemistry.  The 
Heterocyclic  Compounds,  Carbohydrates,  and  lerpenea> 
By  T.  P.  Hilditch,  D.Sc.  Methuen  and  Co.,  Ltd., 
36,  Essex  Street,  London,  W.C.     1914.     Price  6e. 

Volume  (7A  by  5  ins.)  containing  391  pages  of  subject 
matter  with  numerous  diagrams,  and  an  alphabetical 
index  of  subjects,  and  index  of  authors.  The 
subject  matter  is  classified  briefly  as  follows : — I. 
Heterocyclic  compounds.  II.  Three-  and  four-memhen-d 
rings,  etc.  III.  Lactones,  thetines,  and  betaines.  IV. 
Five-membered  rings.  V.  Five-membered  polyhetero- 
atomic  rings :  The  azoles.  VI.  Six-membered  rings : 
Pyrones,  Chromones,  etc.  VII.  Six-membered  mono- 
heterocjclic  rings.  VIII.  The  alkaloids,  etc.  IX.  The 
purines.  X.  The  polypeptides.  XL  Carbohydrates,  etc. 
XII.  The  terpenes,  etc. 


*  New   Books. 

[The  Komau  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  ttie  "List  of  Patent  Applications."] 


Ice  and  Cold  Storage  Trades'  Directory  and  Handbook. 
1914.  8vo.  pp.  314.   Iliffe.  London.   1914.  5s. 
[IA      Brame,  J.  S.  S.  :    Fuel,  Solid,  Liquid  and  Gaseous. 
8vo.     pp.     388.     E.     Arnold.     London.     1914. 
Net  12s.  6d. 

Simmersbach,  Prof.  O.  :  Die  Verkokung  der  Steinkohle 
bei  niederer  Temperatur.  (31  S.  m.  18  Abbildgn.).  gr.  8°. 
Kattowitz.  Gebr.  Bohm.     1913.     M.  1.60. 

Scheel,  K.  :  Ueber  die  Erweiterung  der  oberen  Brauch- 
barkeitsgrenze  des  Abel-Penskyschen  Apparates.  (2  S.) 
Lex.  8°.     Berlin.     Verlag  f.  Fachliteratur.     1914.      75  Pf. 

TTR  Blot,  A.  :  The  Elementary  Principles  of  Illumina- 
11 B-  tion  and  Artificial  Lighting.  Cr.  8vo.  pp.248. 
Scott,  Greenwood.     London.     1914.     Net  3s.  6d. 

Muller,  Dr.  N.  L.  :  Die  Fabrikation  u.  Eigenschaftea 
der  Metalldrahtlampen.  (IX.  193  S.  m.  91  Abbildgn.) 
gr.  8°.     Halle,  W.  Knapp.     1914.     Cloth  M.  9.35. 

Ogley,  D.  H.  :  Incandescent  Electric  Lamps  and  their 
Application.  Illustrated.  Cr.  8vo.  pp.  120.  Longmans. 
London.     1914.     Net  2s.  6d. 

mSchmidlin,  Prof.  :     Das     TripheDylmethyl.      (Xll. 
233    S.    m.    25    Fig.)     Lex    8°.     Stuttgart.    F. 
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Committee  :  J.  K.  Crow,  J.  L.  Foucar,  C.  A.  Hill,  G.  W.  MacDonald, 
and  R.  Seligman. 

Manchester  Section. 


W.  J.  A.  Butterfield. 
F.  H.  Can. 
A.Chaston  Chapman. 
E.  Batschek. 
B.  Bemingicag. 


W.  F.  Reid. 
Thomas  Tyrer. 
J.  C.  Vmney. 


Chairman  :    Julius  Hiibner. 
Vice-Chairman  :   J.  H.  Hoseason. 


J.  Allan. 
E.  Ardent. 
B.  J.  Bailey. 
R.  B.  Clayton. 


Committee  : 
G.  J.  Fowler. 
W.  B.  Hart. 
T.  Jackson. 
S.  E.  Melline. 

Bon.  Local  Secretary 


C.  Rawson. 
F.  H.  Terleski. 
T.   R.  Wollaston. 
M.  Wyler. 


L.  E.  Vlies,  Belmont,  Gowan  Road,  Alexandra  Park,  Manchester 

The  following  take  office  after  the  Annual  General  Meeting  : 
Committee :  P.  Gaunt,  B.  Hart,  T.  Jackson,  H.  Levinstein, 
W.  Thomson,  and  S.  Wolff. 


Newcastle  Section. 


Chairman  :  T.  W.  Loviboml. 
Vice-chairman  :  E.  F.  Booper.. 
Committee  : 
P.  P.  Bedson.  I     W.  Gemmell.  X.  H.  Martin. 

S.  H.  Collins.  |     T.  Hardie.  C.  J.  Putter. 

J.  T.  Dunn.  G.  P.  Lishman.  A.  Short. 

E.  M.  Fletcher.  I     B.  Louis.  J.  Watts. 

Bon.  Local  Secretary  and  Treasurer : 
F.  C.  Garrett,  Armstrong  College,  Newcastle-on-Tyne. 
The  following  take  office  after  the  Annual  General  Meeting  : 
Chairman  :     F.   C.   Garrett  ;     Vice-Chairman  :    T.   W.   Lovibond  ; 
Committee  :  W.  Diamond,  C.  H.  Ridsdale,  H.  D.  Smith.     Secretary  : 
E.  F.  Hooper. 


F.  E.  Atteaux. 

C.  G.  Bird. 

D.  J.  Danker. 
W.  C.  Durfee. 
C.  H.  Fish. 


New  England  Section. 


Chairman  :    S.  W.  Wilder. 
Vice-Chairman  :    (vacant.) 
Committee  : 
|     C.  L.  Gagnebin. 

R.  Hiitz. 
j     H.  P.  Knapp. 
;     W.  D.  Livermore 
i     L.  A.  Olney. 

Bon.  Treasurer 


W.  K.  Robbins. 
B.  E.  Schlesiuger. 
H.  J.  Skinner. 
W.  S.  Williams. 


Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass.,  U.S.A. 

Bon.  Local  Secretary  : 
A.  A.  Claflin,  88,   Broad   Street,  Boston,  Mass.,  U.S.A. 


New  York  Section. 


J.  Alexander. 
C.  A.  Doremus. 
T.  R.  Duggan. 
W.  M.  Grosvenor. 
Martin  H.  Ittner. 


Chairman  :    G.  W.  Thompson. 

Vice-Chairman  :    J.  E.  Teeple. 

Committee : 

J    M.  Matthews. 
Eugene  Mer; 


B.  S.  Miner. 
H.  R.  Moody. 
T.  J.  Parker. 


Albert  Plaut. 
G.  W.  Sargent. 
M.  C.  Whitaker. 


Hon.   Treasurer :    Frank  C.  R.  Hemingway,   17,   Battery  Place-,. 
New  York  City,  U.S.A. 

Bon.  Local  Secretary  : 
P.  C.  Mcllhiuey,   7,  East  42ud  Street,  New  York  City,  U.S.A. 
The  following  take  office  after  the  Annual  General  Meeting!: 
Committee:    Carleton  EUis,  E.  F.  Hicks,  A.  Lichtenstein.   Gilbert 
Rigg,  Allen  Rogers. 


Nottingham  Section. 

Chairman  :   Sir  John  Turney. 
Vice-Chairman  :   S.  R.  Trotman. 


L.  Archbutt. 

J.  Dunford. 

F.  Stanley  Kipping. 

D.  J.  Law. 


Committee  : 

H.  B.  Mayfield.  J.  White. 

C.  E.  B.  Merriman.  J.  M.  Wilkie. 

W.  G.  Timmans.  J.  T.  Wood. 
H.  J.  Wheaton. 

Bon.  Treasurer  : 

S.  J.  Pentecost,  Lenton  Works,  Nottingham. 

Hon.  Local  Secretary: 

H.  J.  S.  Sand,  University  College,  Nottingham. 

The  following  take  office  after  the  Annual  General  Meeting  r 

Chairman:  John  White  ;  Vice-chairmen  :  Sir  John  Turney  and  S. 

R.  Trotman  ;    Committee  :  T.  H.  Adams,  T.  F.  Harvey. 


Scottish    Section. 


Thomas    Callan. 
Wm.    B.    Clark. 
A.  Davidson. 
Thos.  Gray. 
Robert  Bamilton. 
J  as.  Bendiick. 


Chairman  :    Thos.  Ewan. 
Vice-Chairman  : 

Committee : 
W.  Scott  Herriot. 
J.  K.  Hjll. 
J.    P.    LongstafT. 
D.  A.  MacCallum. 
Quintin  Moore. 


John  P.  Osbourne. 
D.  J.  Play/air. 
A.  Oswald  Ransome. 
James  Reid. 
J.  H.  Young. 


Eon.  Secretary  and  Treasurer  : 

G.  S.  Cruikshanks,  Royal  Technical  College,  Glasgow. 

The  following  take  office  after  the  Annual  General  MeetiBB  : 

Chair/nan:     Robt.    Hamilton:      Vice-Chairman,    .las.    Maekul ; 

Committee:   A.  R.  Berry,  W.  H.  Coleman,  Cecil  H.  Deach,  0.  X. 

Purvis. 


Sydney,   N.S.W.,  Section. 


Chairman:   Loxley  Meggitt. 
Vice-Chairman  :   Thos.  Steel. 


F.  A.  Coombs. 
C.  E.  Fawsitt. 
W.  Clunies  Ross. 


Committee  : 
J.  A  Schofield. 
S.  E.  Siblev. 
B.  J.  Smart. 


H.  G.  Smith 
F.  w.  Steel. 
E.  S.  Stokes. 


Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Chairman  :    George  Ward. 
V ice-Chairman  :    L.  T.  O'Shea. 


F.  W.  Branson. 
E.  A.  Brotherton. 
W.  B.  Hill. 
L.  L.  Lloyd. 


Committee : 

W.  Lowson. 
H.  R.  Procter. 

F.  W.  Richardson. 

G.  E.  Scott-Smith. 


A.  R.  Tankard. 
Thorpe  Whitaker. 
,/.  B.  Wilk-inron. 
W.  Gathome  Young. 


Bon.  Local  Secretary  and  Treasurer: 
T.  Fairley,  17,  East  Parade,  Leeds. 

The  following  take  office  after  the  Annual  General  Meeting 
Chairman :  F.  W.  Richardson  ;  Vice-Chairman :  J.  W.  Ccbb 
Committee  :  A.  M.  Auty,  J.  Evans,  W.  McD.  Mackey,  Geo.  Ward. 
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OHicial  Notice. 


ANNUAL  GENERAL  MEETING,  1914. 

In  accordance  with  the  provisions  of  By-law  04,  notice  is 
hereby  given  that  the  Annual  General  Meeting  will  be 
held  at  University  College,  Nottingham,  at  10.30  a.m., 
on  Wednesday.  July  15th.  1914.  A  programme  of  the 
proceedings  will  be  issued  later. 

In  accordance  with  the  provisions  of  Bylaw  24,  those 
members  whose  names  are  printed  in  ikuia  in  the  List 
of  Council  will  retire  from  their  respective  offices  at  the 
forthcoming    Annual    Meeting. 

Prof. G  Q.  Henderson.  D.Sc,  has  been  nominated  to  tho 
office  of  President  under  By-law  20  ;  Mr.  N.  H.  Martin, 
l>r  W.  II.  Nichols,  and  Mr.  Ham  SQveeterhaye  been  nomin- 
ated Vice-Presidents  under  By-law  21,  and  Sir  Win. 
Crookes,  O.M.,  President  U.S.,  has  been  nominated  a 
\  ioe  President  under  By-law  20  ;  Mr.  Thos.  Tyrcr  and  Dr. 
R.  Messel,  F.R.S..have  been  reappointed  Hon.  Treasurer 
and  Hon.  Foreign  Secretary  respectively 

In  accordance  with  the  provisions  of  By-law  72,  notice 
is  hercbv  given  that  the  Council  has  awarded  the  Society's 
Medal  to  the  Rt.  Hon.  Sir  Henry  Roscoe,  LL.D.,  F.K.S.. 
for  bis  conspicuous  services  to  science,  to  education,  and 
to  this  Society. 

■(embers  are  requested  to  nominate,  on  or  before 
May  22nd  next,  tit  and  proper  persons  to  rill  four  vacancies 
among  the  Ordinary  Members  of  i  lounoil.  Forms  for  this 
purpose  can  be  obtained  from  the  Secretary  of  the  Society. 

By-law  23  : — An  ordinary  member  of  Council  shall  be 
nominated  by  ten  or  more  members  upon  Form  B  in 
the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  written  or  verbal  request 
of  any  member,  but  a  member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  member 
nominated  shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invalid  by  the  Council  if  : 

a.  The  member  thereon  nominated  is  disqualified  for 
election,  or  ineligible  to  be  elected,  as  provided  by  the 
By-laws. 

6.  The  nomination  is  not  mide  on  the  authorised 
printed  form  or  substantially  not  in  the  manner  directed 
thereon. 

c.  The  nomination  form  is  signed  by  less  than  ten  mem- 
bers not  disqualified  or  not  ineligible  to  nominate  as 
provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before  or  upon 
the  day  appointed  therefor. 

(.  The  member  nominated  has  not  signed  the  declaration 
printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is  declared  to  be 
invalid,  shall  receive  notice  thereof  from  the  Secretary,  and 
shall  not  be  submitted  for  election. 


Canadian  Section. 


Meeting  held  at  Toronto  on  Thursday,  18th  December,  1913. 

PROF.    J.   W.    BAIX   IN   THE  CHAIR. 


THE  EVOLUTION  OF  THE  REFUSE  DESTRUCTOR. 

BY    DR.    E.    KOHLMANX. 

The  removal  and  disposal  of  municipal  refuse  in  a  sani- 
tary and  economical  manner,  has  always  been  one  of  the 
most  acute  problems  of  civic  administration.  Formerly 
the  city  waste  was  either  dumped  upon  plots  of  land, 
usually  located  on  the  outskirts  of  the  city,  or  used  as  a 
fertiliser.  However,  with  the  rapidly  increasing  growth  of 
the  c::.es.  these  dumps,  which  were  mostly  breeding  places 
for  all  kinds  of  germs  and  were  also  sources  of  annoyance 
in  many  ways,  had  to  be  done  away  with,  and  the  area 
formerly  occupied  by  them  was  converted  into  buildine 
land.  Relatively  to  the  growth  of  the  cities  the  value  of 
the  refuse  decreased  ;  the  refuse  lost  its  fertilizing  pro- 
pertiea  so  that  the  demand  from  the  agriculturists  lessened. 

The  necessity  for  disposal  of  the  waste  in  an  economical 
and  sanitary  manner  thus  became  more  and  more  urgent, 
and  many  efforts  were  made  to  discover  the  best  method. 


Tho  only  perfeotly  sanitary  way  in  use  up  to  the  present 
time  had  been  considered  that  of  incineration.     Incinera- 

t  ion  was  tir«t  started  in  England.    In  IN74,  a  dust  eontiaelor. 

Fryer,  built  an  experimental  foisaoe,  which  was  improved 
upon  by  the  erection  at  Manchester,  ill  lH7(i,  ol  tin-  first 
efficient  type  of  furnace,  called  a  "  destructor,"  con- 
suming all  forms  of  town's  refuse  in  an  unscpaiat'd 
condition.  His  invention  originated  from  the  know' 
of  the  large  amount  of  carbonaceous  matter  in  English 
refuse  ;  even  now  if  the  composition  of  refuse,  brown  coal, 
and  |K-at  is  compared,  it  is  apparent  that  the  calorific  value 

of  refuse  in  some  cities,  especially  where  anthracite  01 
pit-coal  is  burnt,  is  as  high  as  that  of  raw  brown-coal  and 
peat  But  more  recently  the  value  of  the  inferior  con- 
stituent parts  has  1-  en  realised,  and  this  knowdedge  has 
been   the   basis   for  the  further  evolution  of  destructors. 

The  incinerator  of  Fryer  deserves  attention,  in  so  far 
that  a  numlx-r  of  destructors  of  this  type  wire  installed 
all  over  England,  and  according  to  whether  rear  or  top 
charging  was  adopted,  a  number  of  different  systems 
Were  introduced.  The  furnaces  themselves  had  all  as  a 
rule  a  single  oblique  grating  on  which  the  refuse  was 
burnt.  The  escaping  gases  passed  either  through  opening! 
at  the  rear  of  the  furnaces  or  through  holes  in  the  covering 
vaults. 

On  the  same  principle  the  first  plant  on  the  European 
continent  was  built  in  1896,  at  Hamburg,  but  with  certain 
alterations.  In  place  of  Fryer's  grating  the  Hamburg 
Board  of  Management  introduced  a  grate  with  numerous 
conical-shaped  holes ;  the  reason  for  this  alteration  was 
that  a  perforated  sheet -iron  plate  distributes  the  draught 
more  uniformly  over  the  whole  mass  of  refuse  which  is 
being  consumed.  Fig.  1  shows  a  diagram  of  the  first 
Hamburg  destructor  of  the  Horsfall  type  The  gas 
outlet  is  seen  in  the  covering  vaults.  The  second  altera 
tion  of  importance  was  the  adoption  of  fans  instead  of 
steam  jet-blowers.  To  promote  combustion  English 
furnaces  used  steam  jet-blowers,  but,  as  condensed  steam 
absorbs  the  heat,  it  would  have  been  practically  impossible 
to  consume  the  Hamburg  refuse,  which  is  of  inferior 
combustible  composition. 

Independent  of  Hamburg  the  firm  of  Hcrbertz  at 
Cologne  (Germany)  came  to  the  same  conclusion  that  a 
perforated  grate  with  the  fan  in  lieu  of  the  steam  jet- 
blower,  was  an  advantage  over  the  English  styles,  and  in 
1900  they  first  brought  out  a  destructor  improved  on  these 
lines.  The  cell  of  Herbertz  retained  a  rectangular  plan 
similar  to  that  of  the  English  furnaces,  but  the  flue  was 
arranged  too  close  to  the  grate  so  that  only  a  very  limit*  d 
quantity  of  refuse  could  be  treated.  But  as  the  perforated 
plate  works  with  much  higher  draught  and  a  much  greater 
efficiency  per  square  foot  of  grate  results,  a  limit  was 
soon  attained  as  to  the  size  of  the  grate  and  the  cell 
above  which  the  operator  could  not  manage  the  cake  of 
clinker. 

Then  Herbertz  introduced  the  small  cell  of  1-2  sq.  yds. 
of  grate  area  against  3-3  sr,.  yds.  of  the  English  furnaces 
To  obtain  a  balance  of  the  fluctuating  temperature  in  the 
single  cell,  several  ecus  were  combined  to  one  furnace 
block,  and  a  system  of  mutual  support  established  ;  English 
engineers  in  the  meantime  had  also  adopted  similar  ideas. 
But  Herbertz  took  a  further  step.  To  avoid  possible 
fluctuation  of  temperature  in  the  separate  cell,  he  made 
2  or  3  small  charges  on  the  grate  before  he  removed  the 
clinker  cake.  Thus  the  criteria  of  Herbertz's  furnace  are 
small  cell  and  small  individual  charges.     (Fig.  2.) 

Previous  to  the  introduction  of  this  system  in  Fiume 
and  Briinn  (Austria)  and  Kiel  (Germany )  in  1905  and  1906 
respectivelv.  the  plants  of  Brussels  and  Zurich  had  been 
constructed  in  1903  and  1904  respectively. 

Up  to  this  time  the  English  furnaces  show  no  marked 
improvement.  In  1903,  however,  Messrs.  Hughes  anM 
Stirlini:.  two  English  engineers,  had  erected  the 
destructor  plant  of  Frederiksbcrg  (Denmark),  in  which 
the  Bystem  of  mutual  support  of  a  group  of  cells  is  adopted 
similarly  to  the  Herbertz  system.  By  the  arrangement  of 
4  cells  in  one  group,  the  partition  wall  is  partly  done 
away  with,  so  that  the  gases  of  one  cell  escape  through 
the  other.     This  double  cell  was  the  beginning  of  the 
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FIG.  1. — Firs:  Hanilmr?  Destructor,  Hordfull  T/nc, 


fc^dK. M..| 


Fie.  2.— The  Herbertz  Furnace. 


continuous  grates,  widely  used  in  England,  in  which  the 
division  wall  disappears  wholly  and  a  broad  grate  results, 
the  parts  of  which  are  charged  and  discharged  alternately. 
An  example  of  this  plant  may  be  seen  at  Seattle  (Wash., 
U.S.A.).  The  destructor  has  a  capacity  of  CO  tons,  and 
is  constructed  on  the  Meldrum  system. 

The  objection  to  this  typeis  that  the  removal  of  clinker 
could  not  practically  be  effected  without  derangement 
of  separate  parts,  so  that  it  has  given  place  to  that  of 
Frederiksberg,  where  the  division  of  cells  is  at  least  indi- 


cated by  a  small  wall  above  the  grate.  This  partition  has 
been  constructed  in  order  to  separate  each  cake  into  smaller 
portions  and  to  facilitate  the  handling  of  clinker.  How- 
ever, these  division  walls  suffered  greatly  from  the  adher- 
ence of  clinker  and  from  heat  so  that  it  was  necessary  ti 
cool  them  by  the  incoming  draught.  The  grate  thu- 
resulting  consisted  now  of  a  bottom  part  and  two  sid< 
walls,  and  an  exceedingly  favourable  shape  of  grati-  »  ' 
obtained,  namely,  the  mould  grate  (Fig.  3).  This  shap' 
has  the  advantage  that  the  air  affects  the  cake  on  al 
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►  nils  and  develops  therefore  a  very  intense  heat.  The 
mould  grate  was  a(  first  installed  in  English  furnaces, 
hut  is  in  usr  also  in  other  systems,  as  e.o\  in  Humboldt's. 


1 

j\   °»1  °  B  °  j"c 

Jhr 

H., 

®i 

Fig.  3. — Mould  Urate. 

The  English  furnaces  have  not  adopted  from  Herbertz 
the  small  cells  and  the  manifold  individual  feeding  devices, 
but  remain  of  the  same  large  capacity  of  20  to  24  tons  in 
order  to  save  wages.  Since  the  cake  became  consequently 
too  heavy,  mechanical  discharge  was  introduced,  for  which 
the  mould-shaped  grate  is  admirably  suited,  because  the 
clinker  on  account  of  the  intense  heat  vitrifies  well  and 
takes  the  form  of  a  mould  and  can  be  removed  as  a  whole. 
The  handling  of  the  clinker  is  facilitated  to  the  operator 
by  the  use  of  a  bar  generally  bent  to  a  spiral  shape,  which  is 
put  into  the  refuse  and  around  which  the  clinker  melts. 
By  means  of  a  ring-shaped  handle  attached  to  the  spiral 
iron  bar  the  whole  cake  can  be  removed  by  a  winch 
without  any  trouble.  This  device  is  patented  by  Heenan 
and  Froude  (Fig.  4). 


With  the  aid  of  tins  dei  ioe  tin-  diilii  nlty  <>f  enlarging  the 
cells  was  removed  and   iih ■<  li.iiin isl   I 
Thus  four  cells  in   Frankfort  a   M.   have   been  replaced  by 

two  of  double  the  size,  and  the  daily  oapaoity  ol  2fi  30  I 
.  of  a  group  of  cells  could  be  increased  to  40 — 00  tons  dealt 
with    in    two   large   cells.    The   temperature   is   likewise 
essentially  higher  than  in  the  old   Herberts]  type. 

The  above  traces  briefly  the  evolution  of  the  so-called 
hearth    furnaces    up    to    the    present    time.      English    and 

Qerman  firms  have  oome  to  the  same  conclusions  by 

different  paths.     Although  Herbertz  has  not  given  up  the 
independence  of  the  unit  cell  as  in  the  English  furn-e 
the  result    in   both  systems  is  the  same,  namely,  a  cell  of 
2-4 — 30  sq.  yds.  area  and  a  capacity  of  20 — 25  tons  per 
24  hours. 

The  evolution  of  the  hearth  furnaco  has  reached  its 
limit.  Further  increase  of  capacity  per  square  yard  of 
grate  area,  not  possible  on  account  of  the  small  charging 
height,  would  necessitate  a  still  greater  draught  and 
further,  with  charging  in  thin  layers,  the  draught  would 
penetrate  only  in  some  places,  so  that  unconsumed  coal 
and  superfluous  air  would  result,  especially  if  the  refuse  is 
not  carefully  distributed.  This  distribution  work  becomes 
again  more  difficult  in  large  grates,  recently  recommended 
as  more  advantageous. 

The  large  amount  of  vegetable  ingredients  suggested 
the  idea  of  gasifying  the  refuse.  With  the  great  charging 
height  of  such  gasifiers  of  about  11  yd.,  the  distribution 
of  draught  is  easier  because  the  air  has  a  better  opportunity 
to  mix  with  the  coal  and  to  promote  more  perfect  com- 
bustion. The  upper  layer  of  refuse  can  dry  without 
withdrawing  too  much  heat  from  the  combustion  centre 

The  best  generator  of  gas  is  the  blast  furnace,  and  on 
this  principle  Dr.  Dorr  designed  his  incinerator,  which  was 
erected  at  Wiesbaden.  It  consists  simply  of  a  shaft  of 
fireproof  masonry  which  is  constantly  filled  with  refuse. 
The  air  is  forced  into  a  front  channel  at  the  bottom  of  the 
shaft  and  passes  at  a  high  velocity  through  the  clinker, 
which  is  withdrawn  at  the  front  (Fig.  5). 

The  refuse  gasifier  of  Dorr  was  a  badly  constructed 
gas  generator.  In  even'  shaft  furnace,  the  air  tends  to  rise 
along  the  walls  while  the  mass  in  the  centre  remains  un- 
ournt.  By  forcing  draught  through  the  front  channel  the 
air  escapes  by  the  shortest  route.  This  means  the  draught 
ascends  on  the  front  wall  and  does  not  affect  the  refuse 


Fig.  4 — Heenmn  Froude  Discharger. 
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at  the  rear  of  the  furnace,  thus  leaving  it  in  an  imperfect 
state  of  combustion. 

The  failure  of  thiB  was  proved  by  Dr  Ing.  Meyer  in  a 
series  of  experiments  conducted  at  Wiesbaden  and  Kiel, 
on  destruotors  of  the  Dorr  and  Herbertz  type,  the  results 
of  which  are  shown  in  Table  I.  (p.  388).  It  will  be  noticed 
that  the  composition  of  smoke  gases  of  Dorr  was  fairly 
good  ;   the  small  excess  of  air  proves  that  the  combustion 


because  the  clinker  easily  adheres  to  a  hot  walL  Dr.  Dorr 
considered  that  a  firebrick  wall  with  a  cavity  would 
obviate  this  difficulty.  But  this  did  not  prove  to  be  the 
case,  as  the  temperature  in  the  cavity  could  not  be  reduced 
sufficiently.  Thus  the  water-cooled  jacket  was  intro- 
duced. 

Improved    means   for   discharge   were   also   attempted. 
The  discharge  in  gas  generators  for  coal  is  done  mechanically 


Pla    .">. — The  Dor,'  Incinerate 


in  the  Dorr  furnace  left  nothing  to  be  desired.  The 
temperatures  attained  were  likewise  favourable.  If  in 
face  of  this  the-  resultant  effect  of  the  Dorr  furnace 
amounted  only  to  41  per  cent,  against  66-5  per  cent,  in  the 
Herbertz  furnace,  the  reason  for  this  may  easily  be  found 
in  the  loss  of  unburnt  coal  in  the  clinker  which  amounts  to 
40  per  cent,  with  Dorr's  against  10-8  per  cent,  with  Her- 
bert's furnace.  This  fact  proves  that  with  Dorr's  system 
the  combustion  only  occurred  in  the  front  part  of  the  shaft, 
while  the  refuse  at  the  rear  was  removed  in  an  unburnt 
state. 

The  table  shows  other  interesting  features.  Besides 
the  loss  of  unburnt  coaL  there  are  also  losses  by  radiation 
and  of  heat  carried  away  with  the  clinker.  However, 
it  is  obvious  from  these  experiments  that  the  amount 
of  heat  remaining  in  the  clinker  when  drawn  from  the 
grate  is  a  negligible  quantity,  thus  proving  that  Humboldt 
is  incorrect  in  his  statement  of  the  value  of  clinker  heat 
for  heating  air  which  he  claims  to  be  the  advantage  of  his 
system.  The  clinker  heat  in  both  systems  is  nearly 
equal  and  amounts  only  to  3-4  and  3-5  per  cent,  respec- 
tively. 

The  loss  by  radiation  amounts  in  the  Dorr  furnace  to 
15-6  per  cent.,  and  in  the  Herbertz  furnace  to  19-2  per 
cent.  In  both  systems  this  loss  could  be  reduced,  although 
it  is  always  an  advantage  in  the  shaft  furnace  to  keep 
the  heat  more  concentrated,  and  its  radiating  surfaces  are 
much  smaller  than  those  in  hearth  furnaces. 

Recently  the  tendency  has  been  to  do  away  with  the 
constructive  failures  of  the  Dorr  furnace  and  to  borrow 
ideas  from  the  blast  furnace  and  the  modern  gas  generator  ; 
particularly  is  this  the  case  a3  regards  the  circular  shafts 
which  can  be  charged  much  more  easily  than  rectangular 
ones.  The  air  is  forced  in  either  centrally  or,  as  in  the 
blast  furnace,  radially  through  jets. 

Further,  it  had  been  necessary  with  the  introduction 
of  gasification  of  refuse  to  cool  the  walls  of  the  furnace 


by  a  kind  of  eccentric  which  ejects  the  cinders  continuously 
over  the  sides  directly  into  wagons.  It  seems  doubtful 
whether  this  device  can  be  adopted  in  the  same  way 
for  the  discharge  of  refuse  clinker.  However,  meanwhile 
a  destructor  had  been  constructed  by  Didier  at  Wiesbaden 
which  had  all  these  features  of  a  cooled  shaft  and  which 
performed  the  discharge  bv  a  knife-edge  which  cut  off 
the  clinker,  removing  it  thus  downwards  without  disturbing 
the  service  of  the  real  gasifier  in  the  upper  part. 


Flu.  t; — The  Barmen  Furnace. 
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Whether  it  i*  right  to  encourage  ■  continuous  gasifica- 
tion m  is  .lour  in  Didier'a  furnace  01  to  burn  down  periodi- 
cally several  charges  remains  to  be  proved.  Eaoh  com- 
fiustiou  of  refuse  shows  three  phases  :    the  Brat  ia  the 

•ration  of  water  and  the  beating  of  the  refuse  u|>  to 
l|HI  I  .  the  seeond  is  the  escape  oi  products  of  distillation 
up  to  S00°C,  and  the  tliir.l  is  the  gasification  oi  the 
remaining  oarbon.  Onlj  the  la.it  prooesa  generates  beat 
and  produces  all  heal  including  that  for  the  formation  of 
clinker.     With    the    continuous    gasification    tho    danger 

it  the  simultaneous  evaporation  of  water  withdraws 
i       much  heat  from  the  hearth  and  a  mean  temperature 

ta  which  suffices  to  gasif;  the  refuse  but  which 
blj  insufficient  to  vitrify  the  clinker.  For  each 
charge  it  is  simpler  in  prai  tice  first  to  evaporate  the  water 
and  finally  to  burn  the  dried  refuse,  so  that  in  the  last 
phase  of  the  process  the  full  development  of  heat  is  not 
influenced  by  any  other  process  consuming  heat. 

Meanwhile,  the  Hamburg  management  had  noticed 
that  in  the  charge  of  the  Horsfall  furnaces,  listing  lj  hours, 
the  seeond  half  of  this  period  represented  only  a  current 
of  air  passing  principally  through  ashes.  Therefore  the 
furnace  was  charged  hourly  for  experiment.  The  result 
of  this  operation  reduced  the  cooling  losses  ami  the  excess 
of  air  considerably.  Five  minutes  after  charging  the 
maximum  temperature,  1150°  (.'.  was  reached,  while  it 
was  formerly  difficult  to  reach  1000M'.  The  method  of 
operation  in  the  Hoisfall  furnace,  however,  required  too 
many  operators  owing  to  the  height  (referring  to  Fiir.  1) 
from  the  grate  to  the  crown  being  so  low  that  the  difficulty 
of  uneven  distribution  of  draught  increased  with  the 
increasing  air  pressure. 


deprives  the  furnace  of  heat  to  a  certain  extent ;  although 
recent  styles  of  incinerators  with  a  water  cooling  jacket 
have  been  more  generally  adopted  because  it  is  safer 
for  the  operation  as  tie-  .linker  doe*  not  adhero  to  tho 

walls  and   is   more    radical     Th.    I I   heat    in  shaft 

furnaces  serving  for  the  gasification  of  oosj  is  approxi- 
mately :i  t,,  i  per  cent,  i  on  th.-  other  hand  the  eftrrenl 
from  the  jackets  may  b.-  us.-.l  f,,r  feeding  •  boiler  or 
other  purposes. 

This  furnace  burnt  successfully  in  [KTinanent  operation 
:tl  tons  of  refuse.    Th.-  mean  temperature  was  1050°  •'.  ; 

the  amount  of  CO,  reached  18 — 20  per  cent,  after  each 
charge. 

The   principle   of   the    Hamburg   furnace   was  adopted 
by  the  City  of    Barmen,    where    a    similar    furnace    was 

designed,  distinguished  by  a  divided  grate  ;   this  has  I n 

tried  in  other  places  as  well  as  in  Hamburg.  In  1903 
a  furnace  was  built  in  Stockholm  (Sweden)  which  deserves 
notice  for  its  peculiarity.  The  refuse  falls  into  a  high 
shaft  which  is  closed  below  by  an  oblique  grate,  from 
which  the  clinker  cake  is  drawn  on  to  a  similar  inclined 
preliminary  grate  in  order  to  burn  here  completely  and  to 
give  off  its  gases  through  a  preliminary  chamber  and 
openings  in  the  partition  wall  into  the  combustion  shaft 
proper.  The  practice  of  using  the  heat  of  the  hot  clinker 
was  likewise  applied  to  the  Barmen  furnace  (Fig.  6).  Here 
also  the  proper  combustion  chamber  is  a  high  shaft  which 
shows  exactly  the  Hamburg  feature  ;  the  feeding  is  done 
by  a  double  bell  as  in  Hamburg,  and  the  grate  is  also 
similar.  In  the  front  of  this  a  preliminary  grate  is 
provided  similar  to  the  one  previously  used  in  Stockholm. 


Fie.  7 — Humboldt  System. 


A  further  increase  of  efficiency  was  accordingly  only 
possible  by  means  of  a  greater  h'eisrht  of  the  crown,  e.g., 
t>v  <rb»ft  furnaces  similar  to  a  blast  furnace.  The  result 
of  this  difficulty  was  the  invention  of  a  special  type  of 
furnace  at  Hamburg  in  1904.  For  a  grating  a  perforated 
iron  sheet  was  chosen.  The  furnace  itself  was  constructed 
<n  a  rectangular  form,  the  upper  part  of  which  was  of  a 
ustrum  of  a  pyramid,  and  a  double  bell  trap  was  used 
j*  charging.  In  order  to  attain  an  equal  distribution 
ot  refuse  the  corners  of  the  shaft  were  oblique  so  that 
the  pUn  was  octagonal.  The  hearth  itself  remained 
rectangular  and  was  water-jacketed  for  cooling  purposes. 
Agatnst  this  the  objection  is  often  raised  that  water-coolin* 


on  to  which  the  Blinker  cake  is  drawn  after  20  minutes, 
so  as  to  provide  heat  to  the  incoming  air  which  is  to  serve 
as  highly  heated  secondary  draught  for  combustion  of  CO 
formed  in  the  furnace  proper.  As  already  stated,  the 
amount  of  clinker-heat  is  very  slight,  and  this  furnace 
may  work  with  it  or  without.  It  is  immaterial  whether 
the  clinker  is  drawn  on  to  the  pre-gratc  after  20  minutes 
or  whether  it  remains  on  it  for  40  minutes.  The  system 
was  recently  introduced  by  the  City  of  Furth  (Germany) 
and  is  designated  as  the   Humboldt  system  (Fig.  7). 

The  engineers  of  the  Horsfall  Co.  have  also  followed 
the  evolution  of  tbe  Hamburg  furnaces  and  have  adopted 
its   system   of   direct   feeding   and   the   perforated   grate. 
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■o  that  practically  from  1905  the  old  pre-drying  hearth 
has  disappeared  even  in  the  English  types. 

In  the  whole  of  these  systems  working  with  thin  layers, 
manual  labour  is  necessary  to  distribute  the  refuse 
uniformly  over  the  grates,  thus  proving  the  advantage  of 
the  shaft  furnace  which  can  be  worked  mechanically. 


Here  also  the  blast  furnace  has  shown  the  way.  The  air 
heaters  were  placed  at  the  hottest  point  in  the  svstern, 
that  is  in  the  combustion  chamber,  and  so  it  is  possible 
to  attain  temperatures  of  350°  C.  in  the  combustion  air. 

The  adherents  of  other  systems  have  acknowledged  the 
importance  of  high  air-heating.     Dorr  has  calculated  for 


Fig.  8. — Hamburg  Furnace. 


In  the  meantime  the  Hamburg  furnace  has  been  further 
improved.  Here  especially  it  has  been  recognised  that  the 
evaporation  of  water  retards  the  ignition  and  thus  the 
combustion  accordingly  reduces  the  efficiency  of  the 
furnace.  To  counteract  the  period  of  cooling  the  principle 
of  the  blast  furnace  has  been  adopted,  by  which  the  com- 
bustion air  is  previously  heated.  This  has  been  done 
in  some  types  by  installing  a  superheater  system  by 
means  of  boilers  connected  with  the  furnace.  But  as 
these  boiler  gases  ought  normally  to  have  a  maximum 
temperature  of  250°  C.  the  heat  gradient  is  much  too 
small  to  attain  an  effective  preheating.  On  the  other 
hand  the  whole  benefit  of  heat  is  not  obtained  by  the 
boiler  if  wet  or  inferior  refuse  is  consumed.  In  this  par- 
ticular case  preliminary  heating  of  the  air  is  essential. 


medium  garbage  of  15  per  cent,  water  and  6G-4  per  cent, 
residue,  that  with  double  the  amount  of  air  necessary  for 
good  combustion,  a  temperature  of  only  1150°  C.  can  be 
obtained,  whereas  with  air  heated  to  300°  C.  a  tem- 
perature of  1530°  C.  is  produced.  Without  this  pre- 
heating such  refuse  would  probably  no  longer  produce 
useful  clinker  and  pre-heating  is  of  much  more  importance 
on  wet  refuse. 

The  most  important  results  of  air  heating  are  quicker 
ignition,  the  accelerated  combustion  of  the  refuse  and  an 
increase  of  the  furnace  efficiency.  The  Hamburg  furnace 
of  1-4  so.  yds.  grate  area  consumes  in  24  hours  in  a  normal 
average  37  tons  and  44  tons  of  refuse  at  a  maximum  rate. 

The  charging  takes  place  at  Hamburg  by  the  double 
bell  trap  (Fig.  8).     Two  cranes  lift  the  body  of  the  wagons 


Table  I. 


Percen- 
tage of 
cellulose. 

Carbon 
in  cinder, 
per  cent. 

co2 

in  gas. 
per  cent. 

Excess 

of  air. 

per  cent. 

Temp. 

T. 

1 

Effect 
per  cent. 

Losses. 

Carbon 
in  dry 
refuse, 
per  cent. 

Heat           Heat 

given  off  1  supplied 

cal.  per     j     in  cal. 

m.        '     per  m. 

per  hour      per  hour 

t'nburnt 
material 
in  clinker, 
per  cent. 

Heat  of 
clinker, 
per  cent. 

Radiation 

per  cent. 

Wiesbaden  (Dorr  System.) 

25-31 

25-39 

26-37 

22-42 

25-9 

26-57 

0-93 
1-03 
1-38 
112 
111 
1-22 

13-9 
16-4 
19-3 
16-5 
21-0 
19-6 

110 
14-4 
12-2 
12-6 
13-6 
110 

1-59 
1-27 
1-46 
1-43 
1-34 
1-59 

940 
395 
870 
895 
830 
855 

508 
502 
485 
410 
345 
423 

1090 
1330 
1200 
960 
1113 
1090 

53 
38 
40-5 
43 
31 
39 

30-5 
36-0 
430 
41-0 
49-5 
42-0 

S-3 
3-2 
3-4 
3  65 
3-4 
3  3 

184 

12-3 
161 
15-7 

Average 

41 

404 

3-4 

15-6 

Kiel  (Herbertz  Svstem.) 

15-76 
1431 
161 

11-35 

12-78 

4-26 

5-88 

3-7 

407 

10-8 
121 

14-1 

1-62 
1-47 
1-30 

745 

830 
870 

2520 
2860 
2425 

3980 
4040 
3720 

63-4 
710 
65-2 

13-8 

8-2 

10-3 

3-5 
33 
3-8 

19-3 

IT-.i 
.     1 

Average 

66-5 

108 

3-5 

10-2 
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Tabu  II. 


Sys  t»in. 

Horsfall. 

Dorr. 

Herberti. 

Humboldt. 

II.. nan 

Hamburg. 

(  Ity.                                  Il.inihurg 

(old). 

zuri.-h. 

Wiesbaden. 

Frankfurt. 

Flirtli.                Milwaukee. 

Hamburg 
(new). 

plant    36  cells 

daily  capacity  in  tons  180 

I  Total  £        24,000 

Total  per  tpn  0<    £  133-5 

ilaily  capanry 
Attu.U  daily  rapacity  in  tona  ..   (  170 

Actual  annua]  capacity  in  tons    ]        53,000 

(  operation      £ 

Do.  per  ton  of  actual  capacity 

aMIHny  2  25 

I  operation,  including  10 
per  cent.  Interest  anil  Milking 

iiinil £  8350 

l'rr  ton  of  refuse shillings  815 


12  cells 
120 


235 

08 

20.000 
S875 

3-85 


6700 
6-70 


furnaces 

1 08 
17,750 


164 

55 

17.1 

2400 


69,000 


382-5 

150 

46,500 
7700 


2  fun 
53 
5000  + 

(for  additions) 
142-5 
1911  eventually 

16  39 

5000         12.000 
7830 


2  -' 


4175 
4-90 


330 


14.600 
6-30 


315 


1533 
615 


2-75 


2400 
4-00 


225 

<    00  | 


200 

174 
54. ("HI 
13,250 


490 


17.750 
6-55 


12  furnaces 
500 
57,000 


115 

325 
100,000 

eeo 


196 


15-5 
310 


Table  III. 


System. 


City. 


Orate  area 
sq.  metres. 


Max.  capacity  per  cell 
per  day.     Kilos. 


Capacity    per    hour    per 
sq.  m.  of  grate. 


Hamburg 


Hamburg 


r  7o 

Borstal) 

Hamburg 

2-75 

5000 

133 
v   220 

ZUrich 

1-89 

8750 

133 

Brussels 

2-5 

10,000 

133 

Milwaukee 

2  5 

4 

cells 

80,000 

335 

Heenan 

Dublin 

2  7 

2 

<3 

10O.000 

260 

Cheltenham 

2-7 

4 

60,000 

235 

Vancouver 

3  0 

3 

55,000 

255 

Coventry 

2-7 

3 

75,000 

385 

Frame 

1-25 

345-75 

Bniim 

1-25 

7 

66,780 

325    . 

Herberti 

Kiel 

0-94 

6 

60.000 

445 

Frankfurt 

11 

4 

30,000 

285 

2-2 

o 

50,000 

480 

Humboldt 

Furth 

15 

27,500 

720 

D6rr 

Wiesbaden 

1-0 

19.500 

815 

44,000 


in  which  the  refuse  is  collected  and  dump  the  contents 
on  a  large  platform  whence  the  refuse  is  conveyed  in 
wheelbarrows  to  a  feeding  stage  adjoining  the  platform. 
At  first  the  circular  trough  between  the  exterior  bell 
and  the  hopper-shaped  opening  of  the  furnace  is  filled. 
By  lifting  the  bell  the  refuse  drops  into  the  funnel  and  the 
outer  bell  is  closed.  The  inner  bell  is  then  raised  and  the 
refuse  falls  on  to  the  grate  so  that  the  furnace  is  never 
actually  open.  The  charging  by  hand  was  retained  here 
on  account  of  the  existing  haulage  method,  and  a  further 
reason  was  that  Hamburg  would  not  abandon  this  system 
as  shells  and  other  explosive  matter  have  frequently  been 
found  in  the  waste  and  accidents  have  occurred.  A  third 
reason  was  the  extremely  varying  composition  of  the 
Hamburg  garbage,  in  which  big  pieces  exist  up  to  1  yard 
long,  which  would  require  large  buckets.  Experiments 
with  such  a  construction  had  but  unfavourable  results. 

However,  there  is  no  reason  to  continue  the  charging 
by  the  double  bell  method,  which  is  used  exclusively  in 
the  blast-furnace  with  bucket  feeding,  or  to  empty  the 
wagon-bodies  directly  into  the  mouth  of  the  bell  as"  it  is 
done  with  the  Ochsner  system  (see  Fig.  7). 

The  Hamburg  plant  is  at  present  not  in  a  position 
o  sell  steam  or  electric  power  like  other  incinerator 
plants.  Still  a  considerable  revenue  appears  in  the 
annual  reports  from  the  sale  of  the  slag,  which  has  proved 
to  be  valuable  as  a  substitute  for  gravel  in  mixing  concrete 
t  r  as  a  filling  material  for  road  construction  and  covering  old 
dumping  grounds. 

A  concise  idea  cf  the  costs  and  efficiency  of  the  various 
types  can  be  obtained  from  Tables  II.  and  III. 


From  the  above  it  will  be  seen  clearly  that  an  incinerator 
should  be  of  the  simplest  and  most  efficient  type,  and  of  the 
lowest  cost,  which  is  without  doubt  that  of  the  shaft 
furnace. 


Liverpool  Section. 


Medina  held  at  the  University  on  Wednesday,  January  28fA, 
1914. 
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COAL  AND  THE  CHEMISTRY  OF  ITS  CARBONISA- 
TION. 

BY   JOHN  HABGEB,   M.SC,   PH.D.    M.INST.M.E. 

Very  little  is  known  of  the  chemical  composition  of  the 
various  constituents  of  coals  though  some  progress  has  been 
made  bv  various  workers  in  separating  them  by  the 
solvent  action  of  pyridine,  as  discovered  by  Professor  P. 
Bedson.  Some  coals.  su?h  as  anthracite,  semi-anthracite, 
and  steam  coals,  yield  very  little  pyridinc-soluble  matter, 
neither  do  brown  coals  "nor  cannels  yield  very  much, 
but  some  bituminous  coals  give  as  much  as  40  per  cent, 
extract.  The  utility  of  the  pyridine  extraction  method  ie 
however  impaired  by  the  facte  that  the  ultimate  chemical 
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analyses  of  the  soluble  and  insoluble  portions  from  the 
•am'  bituminous  coal  differ  very  little,  and  that,  up  to  now, 
all  the  fractions  contain  more  nitrogen  than  the  original 
coal,  indicating  that,  some  pyridine,  in  spite  of  all  the 
precautions  employed  to  remove  it,  has  been  retained  by 
the  coal  substances.  By  the  usual  Soxhlet  method  the 
quantity  slowly  dissolved  by  pyridine  is  large  at  first, 
then  more  is  dissolved  very  slowly  indeed.  An  extraction 
usually  extends  over  two  weeks  at  least. 

The  author  has  lately  found  that  a  better  method  is  to 
take  a  small  quantity  of  the  finely  powdered  coal  (passing 
through  120  mesh  sieve),  say  about  one  gram,  add  150 
grams  of  pyridine,  seal  in  a  strong  glass  tube  and  heat 
to  about  160180°  C.  for  twenty-four  hours.  By  this 
method  more  extract  is  obtained  in  twenty-four  hours 
than  by  the  usual  method  in  months. 

The  chemists  at  the  Government  Experimental  Station 
at  Eskmeals  have  found  that  the  inflammability  of  coal- 
dust  is  in  proportion  to  the  quantity  soluble  in  pyridine. 
The  French  Government  chemists,  however,  have  found 
that,  for  French  coals  at  least,  this  relation  does  not 
apply.  The  author  has  found  that  cannel  coal  contains 
very  much  less  soluble  in  pyridine  than  ordinary  bituminous 
coals,  e.g.,  by  the  Soxhlet  method.  Old  Roundwood  cannel 
yields  loi  per  cent,  and  Lancashire  Arley  coal  22i  per 
cent.,  yet  there  is  no  doubt  whatever  that  the  cannel 
dust  is  far  more  inflammable  than  the  dust  of  the  Arley 
coal,  each  of  the  same  degree  of  fineness.  It  was  found, 
however,  that  Arley  coal  dust,  which  gave  only  22i  per 
cent,  soluble  in  pyridine  by  two  weeks'  extraction  iri  the 
Soxhlet,  gave  40J  per  cent,  soluble  in  pyridine  by  the 
sealed  tube  method.  150  grams  of  a  different  sample  of 
Arley  coal,  but  taken  from  the  same  mine,  was  extracted 
first  by  chloroform  and  then  by  several  portions  of  pyridine, 
boiling  up  in  each  case  for  a  long  time  unti'  only  a  trace 
of  soluble  matter  was  obtained.  A  portion  of  the  residue 
was  then  taken  and  heated  in  a  sealed  tube  for  thirty-four 
hours  at  161 — 180°  C,  and  the  residue  from  this  heated  with 
a  fresh  portion  of  pyridine  for  twenty-four  hours  at  160 — 
1805C  with  the  following  results,  stated  on  the  dry  and 
ash-free  substance  : — 


Some  of  these  fractions  were  saturated  with  chlorine,  after 
removal  of  pyridine,  etc.,  in  a  current  of  inert  gas  at  150°  C, 
and  the  increase  in  weight  is  stated  below.  Chlorine 
and  hydrochloric  acid  were  removed  in  vacuo  over  sodium 
hydroxide. 

Increase  in  weight,  per  cent.,  Fraction  B,  744  ;  C  64-4  ; 
E  55-7  ;    F  31  ;    H  64-2. 

A  considerable  number  of  experiments  have  been  made 
on  the  action  of  chlorine  at  high  temperatures.  CHjCl, 
CH2C1  „  CHC'lj,  CC14  and  C2C16  in  considerable  quantities 
were  obtained,  but  further  experiments  are  being  made 
which  will  be  reported  later. 

The  fact  that  pyridine  dissolves  the  so-called  resin  bodies 
so  very  slowly  and  dissolves  much  more  with  the  slight 
increase  in  temperature  by  the  sealed  tube  method,  shows 
that  this  is  not  a  case  of  ordinary  solution.  The  extract 
once  obtained  is  quite  readily  soluble  in  pyridine  and  gives 
a  thick,  viscid,  tar-like  mass,  and  that  it  is  not  "  absorbed  " 
by  the  insoluble  portion  of  coal  is  shown  by  examination 
of  thin  sections  which  show  the  resinous  bands  and  nodules 
to  be  separate  from  the  general  matrix. 

There  appears  to  be  some  kind  of  simplification  in  the 
constitution  of  the  constituents  which  yield  the  pyridine 
soluble  matter,  a  process  similar  to  depolymerisation  and 
due  to  the  action  of  pyridine  and  heat.  This  is  similar 
to  the  behaviour  of  many  ordinarj-  resins  which  are  only 
soluble  in  certain  solvents  after  they  have  been  heated 
at  moderately  high  temperatures  for  some  time.  Clark 
and  Wheeler*  have  shown  that  the  pyridine  extract  from 
silkstone  coal  can  be  separated  into  two  fractions  by  the 
solvent  action  of  chloroform,  and  the  author  has  found 
that  this  is  the.  case  with  the  pyridine  extract  from  Arley 
coal  also.  The  solution  by  chloroform  is  an  extremely  slow 
process  and  requires  about  two  weeks  to  make  the  ex- 
traction complete.  This  points  to  either  absorption  or 
depolyrnerisation. 

An   interesting   point   is   that   this   chloroform   soluble 

portion  does  not  appear  to  be  in  the  original  coal  as  such. 

There  is  some  portion  of  Arley  coal  soluble  in  chloroform 

and  the  quantity   seems  to   vary  very  much   with  coal 

•"Trans.  Chem.  Soc.  1913.  170T 


100  parts  Ariey  Coal 


3-9  pts.  soluble 

in  chloroform. 

(A) 


18*1  pts.  soluble 

in  pyridine. 

(B) 


78  pts.  insoluble 
in  pyridine 
(Soxhlet  method). 
(E) 


6-7  pts.  soluble       11-4  pts.  insol-        9-2  pts.  soluble  in  pyridine 
in  chloroform,    uble  in  chloroform.  sealed  tube 

(C)  (D)  34  hours  at  160—180°  C. 

(F) 


1-3  pts.  soluble  in 

pyridine  24  hours 

at  160°— 180°  C. 

(G) 


67  5  Residue 
(H) 


Table  showing  changes  during  the  separation  of  silkstone  coal  fraction*  by  Clark  and  Wheeler. 


All  calculated  on  ash  and 
moisture-free  coals. 


Proximate   /Volatile    matter 
Analysis  \  Fixed  ^^^    __ 


100  pts. 
original 

coal. 


80  pts. 
insoluble 


pyridine. 


20  pts. 
soluble  in 
pyridine. 


D 

Average 
of  80  pts. 
B,  20  pts. 
C  (should 
equal  A). 


Diff. 

+ 


12  pts.  C 
insoluble 
in  CHC1, 


8  pts.  C 
insoluble 
in  I  III  lj. 


Average 

of  12  pts. 

of  E,  8 
pts.  of  F 

(should 
equal  C). 


36-73 

r.:!-27 


34-96 
6504 


5524 
44-76 


3902 
60-98 


+ 
2  29 


2-29 


31-88 
6812 


77  33 
2267 


5006 

4'><14 


Diff. 

+ 


5  18 

+ 
518 


Carbon  . . . 

Hydrogen 
1  Itirr.ate"      „ 
Analysis  A  Oxygen    .. 

Nitrogen    , 

(.Sulphur   . , 


82-92 

8-45 
1  31 
1-70 


BO-81 

5-23 

10-40 

214 

1-42 


7-14 
6-62 
191 
1-44 


81-26 
5-61 
9-64 
209 
1-42 


1-66 
+ 
•03 

+ 

119 

+ 

■74 

•28 


77-32 
514 

14-26 
207 
1-21 


85-33  80-52 

7-08  i         5-91 

4-56  ]       10-38 

1  71  ;          1-92 

1-32  1-25 


to 

+ 

3-76 

-ill 
■19 


vol.  xxiin.,  No.  a. |     H.\UiiKR-<  OAL  AND   1IIK  I  HBMISTRY  01   ITS  I  UiBOMSATION. 


:e..i 


oven  from   tin    same  snuu.      In  or xpcriment  it    VM  M 

much  h  3*9  per  oent.  but  generally  it-  did  not  exceed  1J 
per  oent.  This  aubatanoe  contained  do  sulphur  ami  do 
nitrogen  and  gave  on  analysis,  bydiogen,  s-.si  pet  oent., 
carbon,  S3!'2  per  cent. ,  oxygon,  7  27  per  oent. 

The  portion  dissolved  out  of  the  pyridine  extract  by 
chloroform  was  rather  more  than  one-third  of  the  total 
pyridine  extract,  and  this  material  contained  nitrogen  and 
sulphur  as  well  aa  carbon,  hydrogen,  and  oxygon. 

in  the  paper  h\  (lark  and  Wheeler  results  of  extraction 
of  milestone  coal  (Aitoft'a  Colliery)  In  pyridine,  and  sub- 
saiiiiinil  anion  of  chloroform  <>n  the  extract  obtained, 
are  given  with  analyses  of  the  various  fractions.  From 
their  figures  it  is  evident  that  all  fractions  contain  more 
nitrogen  than  the  original  coal,  and  it  appears  on  caleuta- 
i  .line  amounting  to  4  percent,  on  the  coal  taken 
has  been  retained  by  the  fractions.  Examination  of 
their  figures  also  shows  (assuming  the  analyses  to  be 
correct)  that  in  the  extraction  by  pyridine  ami  subsequently 
by  chloroform  a  considerable  quantity  of  oxygen  has  been 
absorbed  and  somo  sulphur  lost. 
-  show   that : — 

(II  loo  parts  of  coal  have  retained  slightly  more  than 
4  per  cent,  of  pyridine. 

t-l  Oxidation    has   occurred    in    both  extractions,  but 
especially  with  chloroform,  where  the  oxygen  has  increased 
tlv  60  per  cent. 

(3)  There  is  loss  of  sulphur  in  both  extractions. 

It  might  bo  gathered  from  the  e  figures  that  the  absorp 
tion  of  oxygen  is  an  essential  feature  in  the  solution  of 
these  constituents  by  pyridine  and  chloroform,  but  the 
fact  that  more  is  dissolved  by  treatment  in  a  sealed  tube 
in  absence  of  air  proves  that  this  is  not  so. 

The  fact  that  pyridine  is  retained  by  the  fractions  even 
after  heating  in  vacuo  at  100°  for  several  days  has  been 
proved  by  heating  a  portion  of  pyridine  extract  in  a 
current  of  nitrogen  at  150'  C.  The  gas  which  came  off 
contained  pyridine,  and  was  passed  through  H;S04.  which 
was  distilled  later  with  potash  and  the  distillate  titrated, 
vperiment  showed  the  presence  of  3-7  per  cent, 
of  pyridine  in  the  material.  Later  experiments  have 
shown  that  the  portion  insoluble  in  pyridine  contained 
pyridine  after  heating  in  vacuo  for  several  days  at  1003  C, 
and  it  has  been  found  much  more  difficult  to  remove  all 
the  pyridine  from  the  insoluble  than  from  the  soluble 
fractions. 

The  coking  property. 

N        very  coal  gives  a  satisfactory  coke   on  carbonisa- 

A   coal   which   will   coke   must   contain   a   certain 

minimum    quantity    of    bituminous    matter.     Coals    like 

•athracito  and  semi-anthracite  do    not  coke  nor   do  the 

tertiary    coals — lignites    and     brown     coals.     The    coals 

selected  for  making  metallurgical  coke  contain  sufficient 

rituminous  matter  to  fuse  on  heating  to  a  few  degrees 

:1"  C.     The    mass   of   washed   coal   is  converted 

■>n  heating  to  a  pasty  mass,  from  which,  on  further  heating, 

the  volatile  matters  distil,   leaving  a  fixed  carbonaceous 

which   becomes   harder  and   stronger   the   higher 

temperature  employed  because  volatile  hydrocarbons 

imposed,  with  deposition  of  carbon,  in  proportion 

mperature  of  the  solid  material  through  which 

latile    hydrocarbons    have    to    pass.      With    very 

iperatures  the  product  is  hard  and  will  withstand 

pressure. 

ars  that  the  coking  properties  of  coals  must  bo 

impounds  of  C,  H.  ( i.  N,  and  S,  about  which 

B  furtheris  known  than  that  they  melt  at  about  320°  C. 

•i  and   Roberts*  showed  that  coals  of  the  Clyde 

n  began  to  soften  at  310   C  and  melted  fairiv  com- 

•  320   C.    The  best  coking  coals  melted  at  317' C. 

he  older  coals  coked,  the  newer  ones  did  not. 


Carbon . 

Hydrogen. 

Oxygen, 
etc. 

Coking 
power. 

ou-colung  . .  . 

ng    ..- 
'Wax  . . . 

82-65 
83- 16 
85-41 

5'oS 

5-48 
5-36 

10  1 

8-98 
722 

3-9 

4  1 

13-5 

*  See  this  Journal,  1898,  1013— 102a 


It  is  nut  possible  to  tell  from   the  ultimate  analysis 

of  a  coal  whether  it  will  coke,  but  it  is  often  found  possible 
to  say  that  it  will  mil  coke.  Cases  aro  known  of  coals 
of  exactly  the  same  ultimate  i  hi  mioal  composition  some 
of  which  coked  quite  well  .iii.I  the  ..thers  not  at  all.      An 

essential  part  of  the  process  of  soiling  takes  place  between 

260    I',   and  400°  C.      If  col. inj  ill, .. nued    below 

400' C,  then  powdered  and  heated  to  very  high  tempera 
tures  such  as  are  employed  in  metallurgical  coke  ovens, 
there  is  no  sign  of  sticking  together  of  t  he  partiolea,  It  is 
generally  believed  that  it  is  the  quantity  of  the  so-called 
resinous  constituents  in  coal  which  determines  its  coking 
or  non-coking  properly.  According  to  Anderson 
has  been  proved  to  lie  wrong,  but  on  what  evidence  is  ool 
clear.  A  study  of  his  papers  reveals  no  facts  Buppoi 
this  conclusion. 

Somo  of  the  fundamental  facts  about  the  coking  property 
are  : — 

1.  The  coking  property  in  some  coals  is  destroyed  bi 
exposure  to  air,  and  even  in  more  strongly  coking  coals 
it  IS  sensibly  diminished. 

2.  The  coking  property  in  some  coals  is  destroyed,  in 
others  weakened  and  in  some  not  affected  by  boiling 
with  dilute  caustic  potash.* 

3.  Heating  in  a  currentof  inortgas  at  300"  C.  for  several 
hours  destroys  the  coking  power  of  some  coals  and  weakens 
it  in  all  coking  coals.  The  strongly  coking  coals,  however, 
retain  sufficient  to  coke  when  strongly  heated. 

Anderson  and  Roberts  conclude,  and  Professor  V.  15. 
Lewes  agrees,  that  on  these  facta  strongly  coking  coals, 
in  addition  to  the  so-called  resin  bodies,  contain  a  class 
of  substances  which  are  not  soluble  in  alkali,  do  not 
oxidise  in  warm  air  and  do  not  decompose  or  volatilise 
at  300"  C,  and  that  substances  of  this  class  melt  on  strongly 
heating  and  yield  enough  luting  material  to  form  coke. 
They  call  the  substances  of  this  class  lie-  "  hydrocarbon 
bodies."  The  assumption  or  deduction  of  the  existence 
of  a  class  of  compounds  in  coal  called  hydrocarbons,  on 
such  evidence,  is  not,  in  the  author's  view,  justifiable  and 
they  must  be  omitted  from  the  constituents  of  coals. 
(Hydrocarbons  have  been  found  only  in  mere  traces  in 
coals.) 

The  phenomena  described  above  would  be  observed  if  the 
so-called  resin  and  other  bodies  on  slow  heating,  etc., 
decomposed  and  yielded,  amongst  other  products,  a 
smaller  quantity  of  a  substance  which  was  fusible  at 
higher  temperature,  and  this  is  what  the  author  has 
found  does  actually  take  place.  The  true  coking  coals 
contain  sufficient  resin-like  bodies  to  yield,  after  beating 
at  about  300°  C,  sufficient  fusible  material  to  form 
when  heated  to  320'  C.  or  above.  While  the  feebly  coking 
coals  on  heating,  etc.,  gave  the  same  kind  and  proportion 
of  fusible  bodies,  the  quantity  was  not  sufficient  to  melt 
or  render  Uquid  the  whole  of  the  material  and  so  coke 
could  not  be  formed. 

A  sample  of  Arley  coal  extracted  with  chloroform  gave 
1-2  per  cent,  soluble  ;    on  heating  another  portion  ot 
coal  to  230'C.  in  inert  gas  for  live  hours  it  gave  on  extract!,  in 
1-4    per   cent,    soluble   in   chloroform.     A   third   portion. 
heated  for  five  hours  at  270' C  gave  on  extraction  7-ti  per 
cent,  soluble  in  chloroform.     A  fourth  portion  was  all 
nately  heated  to  330'— 340   I  .  in  inert  gas.  and  extracted 
with  "chloroform   five  times  ;    the  total  time  of  heating  was 
twenty-two  hours,  and  the  total  of  the  chloroform  exta 
amounted   to   SJ   per   cent,   on   the  original  coal.      1 
evident   that  a  subtle  change  starts  in  Arley  coal  at  about 
250'  C.  and  at  270'  C.  it  is  very  marked,  although  the  coal 
is  changed  very  slightly  in  appearance  and  no  perman 
gas  appears  to  be  evolved.     Experiments  were  mail 
ascertain  which  part  of  the  coal  gave  rise  to  these  pr.xluct* 
soluble   in   chloroform.        Pyridine    extract    after    heal 
to  340' C.  gave  8-2  per  cent.,  and  pyridine  residue  after 
similar  treatment  gave  1-6  per  cent.      It  is  therefore  evident 
that  both  constituents  give  rise  to  the  products. 

Silrogen    in   coal. 
There  is  evidence  to  show  that  nitrogen   occurs  in   coal 
combined  in  two  or  more  essentially  different  ways.      A 
small  quantity  of  the  total  is  given  off  as  ammonia  on 
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carbonisation,  whilst  half  of  it  remains  in  the  coke,  indicat- 
ing that  it  occurs  in  coal  combined  in  at  least  two  different 
ways  and  probably  more. 

It  has  been  observed  that  in  some  coals  the  amount  of 
nitrogen  estimated  by  the  Kjeldahl  method  is  a  mere  trace, 
when  a  Dumas  estimation  reveals  the  fact  that  there  is 
about  2  per  cent.  In  other  coals  the  two  methods  show 
exactly  the  same  amount,  showing  that  the  nitrogen  is  not 
held  in  a  similar  way  in  all  coals.  It  has  been  further 
observed  that  when  some  coals  are  mixed  with  caustic 
soda  and  ignited  much  less  nitrogen  remains  fixed  in  the 
residue  after  carbonisation  than  in  the  residue  of  the 
untreated  coal,  and,  on  the  contrary,  it  has  been  observed 
that  other  coals,  when  treated  in  a  similar  way  with  caustic 
soda,  etc.,  had  more  of  their  nitrogen  fixed  than  when 
heated  alone. 

Some  of  the  fixed  nitrogen  can  be  converted  into 
ammonia  by  passing  hydrogen  over  the  red-hot  coke, 
but  the  only  practical  method  hitherto  devised  of  increasing 
the  yield  of  ammonia  is  to  burn  the  coke  while  keeping  the 
temperature  as  low  as  possible,  as  in  the  Mond  producers. 

The  nitrogen  which  comes  off  as  ammonia  on  the  car- 
bonisation of  coal  probably  exists  in  side-chain  groups 
whilst  that  which  remains  fixed  in  the  coke  probably  occurs 
in  ring  compounds,  the  ring  part  being  stable  at  a  red 
hoat. 

Over  twenty  years  ago  R.  J.  Friswell  discovered  that  by 
acting  on  powdered  coal  with  nitric  acid  of  about  50  per 
cent,  strength,  a  complex  organic  acid  or  acids  were  ob- 
tained, which  decomposed  sodium  carbonate  with  evolution 
of  carbon  dioxide.  These  bodies,  which  were  later  called 
the  coal  acids  by  Anderson,  are  insoluble  in  water  con- 
taining much  mineral  acid  but  in  pure  water  or  dilute  alkali 
or  dilute  acid  they  are  soluble,  giving  an  ink-like  solution. 
The  solid  coal  acids  on  heating  with'zinc  dust  gave  hydrogen, 
cyanogen,  and  a  small  quantity  of  aqueous  distillate, 
smelling  of  ammonia  and  pyridine  and  containing  hydro- 
cyanic acid  (Friswell). 

Anderson  worked  on  compounds,  made  from  very  differ- 
ent kinds  of  coals  by  treating  with  nitric  acid,  and  found 
that  the  resulting  coal  acids  had  about  the  same  ultimate 
chemical  composition.  It  seemed  probable  that  the 
nitric  acid  oxidised  all  the  side-chains,  giving  C'OOH 
groups  attached  to  a  nitrogen  ring  complex.  To  test  this 
the  author  oxidised  some  Arley  coal  with  fuming  sulphuric 
acid  (so  as  to  keep  nitrogen  containing  reagents  out  of 
the  experiments)  and  obtained  similar  compounds  to  those 
got  by  Friswell  and  by  Anderson.  The  solid  purified 
coal  acid  was  mixed  with  caustic  soda  and  heated.  A 
gas  smelling  like  charred  albumen  or  bone  was  obtained, 
and  the  same  was  obtained  several  times  on  repeating 
the  experiment  with  fresh  quantities  of  coal.  This  would 
appear  to  indicate  that  coal  contains  nitrogen  in  the 
form  of  a  ring  complex,  which  on  oxidation  with  fuming 
sulphuric   acid   is   converted   into   a   carboxylic   acridine. 

The  old  and  modern  Coalite  processes  were  described 
by  the  author.  In  the  modern  process  the  cosl  is  car- 
bonised at  about  650c  C.  with  the  result  that  the  fuel  is  not 
so  friable.  The  yield  of  sulphate  is  raised  from  12  lb. 
to  28  lb.,  the  tar  is  reduced  to  18  gallons  and  the  gas 
increased  to  8,500  cubic  feet  perton  of  an  average  bitumin- 
ous coal.  He  also  referred  to  low  temperature  carbonisa- 
tion in  vacuo,  and  pointed  out  that  as  much  as  80  to  100 
gallons  of  coal  oils  were  obtainable  from  certain  cannel 
coals  by  this  process,  a  considerabe  portion  of  which 
could  be  converted  into  petrol  (8  to  10  gallons)  and  a 
large  proportion  of  the  remainder  into  ofls  suitable  for 
use  in  Diesel  engines.  Another  low  temperature  car- 
bonisation process,  viz.,  the  "  Del  Monte,"  was  briefly 
mentioned. 

None  of  these  processes  was  intended  to  replace  either 
gas  works  practice  or  the  metallurgical  coke  ovens,  and 
the  author  questions  whether,  in  view  of  the  demand  for  a 
smokeless  fuel  and  the  great  advance  in  the  value  of 
petrol  and  oil  suitable  for  Diesel  engines,  the  modern 
gaB-works  practice  of  obtaining  as  much  gas  as  possible 
per  ton  of  coal  had  not  been  overdone,  and  the  old  lower 
temperature  carbonisation  was  not  more  suitable  to 
present  needs. 

As  regards  metallurgical  coke  it  was  also  a  question 
whether  thiB  could  not  be  produced  in  two  stages,  Tiz.  : — 


(1)  Carbonisation  at  a  sufficiently  low  temperature 
to  preserve  the  valuable  light  oils  and  give  rich  gas,  and 
(2)  High  temperature  carbonisation  to  give  the  finished 
hard  coke  and  poor  gas. 

Both  the  gas-works  manager  and  the  coke-oven  manager 
could  learn  from  the  study  of  big  gob-fires  that,  under 
certain  conditions,  it.  was  not  a  question  of  how  difficult 
it  was  to  heat  up  coal,  but  how  difficult  it  was  to  prevent  it 
heating  up  spontaneously.  Also  that  a  gob-fire  could  give 
a  beautiful  hard  coke  with  coal  which  no  existing  coke- 
oven  process  could  coke  at  all. 

Practically  any  bituminous  coal  could  be  coked  in 
favourable  circumstances,  but  ordinary  coke-oven  processes 
did  not  give  these  favourable  conditions. 


Meeting  held  at  the  University  on  Wednesday,  February  25th, 
1914. 


PROF.  E.  C.  C.  BALY,  F.K.S.,  IS  THE  CHAIR. 


PREDICTION  AND  INVENTION  IN  CHEMISTRY. 

BY   H.    E.    TOTTS,   M.SC,   CHARTERED   PATENT   AGENT. 

This  paper  deals  with  the  antithesis  between  prediction 
and  invention  in  chemistry  ;  first,  the  nature  of  invention, 
and  second,  the  possibility  of  prediction.  For  this  purpose 
we  must  consider  the  manner  in  which  modern  chemical 
technology  evolves  and  differentiate  this  evolution  in 
order  to  display  two  distinct  types  of  factors  which  con- 
tribute to  it.  One  of  these  types  includes  continuous 
improvements  such  as  may  result  from  the  exercise  of 
skilled  workmanship  or  good  judgment,  from  the  satis- 
faction of  local  requirements,  or  from  the  dictates  of 
convenience  or  necessity.  The  other  of  these  types 
includes  what  are  denoted  "  inventions."  An  invention 
represents  a  discontinuous  advance,  a  sudden  change, 
even  though  it  may  be  a  small  one.  Such  a  discontinuous 
technological  variation  may  result  from  a  fortunate  acci- 
dent, from  careful  experiment,  from  keen  observation, 
from  a  happy  thought,  or  from  the  concentration  of  an 
intellect  far  more  powerful  than  the  average.  Any  of 
these  causes  may  give  birth  to  an  improvement  which 
somehow  differs  froin  the  other  type  of  improvement 
arising  from  skilled  workmanship,  and  we  may  express 
this  difference  by  saying  that  discontinuous  improvement 
is  an  invention. 

Technology  may  advance  by  improvements  in  degree, 
which  are  not  inventions,  and  by  improvements  in  kind, 
which  are  inventions,  but  this  sentence  would  give  an 
erroneous  impression  if  read  apart  from  what  follows. 

An  American  authority,  Professor  Robinson,  has 
expressed  the  difference  by  saying  that  an  invention 
involves  the  exercise  of  the  creative,  as  opposed  to  the 
imitative,  faculties  of  the  mind.  This  is  well  put,  but  it 
does  not  take  us  much  further,  since  it  calls  for  a  definition 
of  the  word  "  creative." 

From  the  legal  point  of  view  an  invention  is  a: 
advance  in  technology  which  is  capable  of  forming  the 
subject-matter  for  a  patent.  For  over  a  century  it  ha- 
been  recognised  that  the  principle  upon  which  the  Crowi 
grants  patents  resembles  that  of  an  ordinary  contract 
The  inventor  comes  forward  with  an  invention  and  put 
the  public  in  full  possession  of  it.  In  return,  the  Crowi 
grants  him  a  monopoly  of  its  exercise  for  the  term  o 
fourteen  years. 

There  are  certain  conditions  attached  to  the  contraci 
If  the  inventor  is  to  receive  a  reward  he  must  give  the  publi 
a  real  something  which  was  not  before  in  their  possessk'i 
and  that  something  must  be  useful  to  the  public.  It  is  ni 
every  improvement  in  technology  which  can  form  •' 
subject-matter  of  a  patent,  since  if  this  were  so  industri: 
advance  would  be  unduly  hampered,  because  peop 
would  be  prevented  from  making  the  slightest  modificati' 
in  what  they  had  been  doing  previously.  For  instanc 
it  would  have  been  ridiculous  if,  by  means  of  the  Pate; 
Law,  manufacturers  could  have  been  prevented  fro 
using  plantation  rubber  for  the  various  purposes  1 
which  they  had  previously  used  Para  rubber,  even  thou; 
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etitution  might  effect  an  improvement  in  the  direo- 

expense.     Clearly,  therefore,  in  granting 

in  upholding  patents  the  Ian  must  draw  ■  diatinotion 

somewhere  between  the  virions  kinds  of  improvements. 

In  this  way,  we  may  assume  that  there  is  a  possibility  of 

usidering  industrial  advance  as  made 

I  improvements  belonging  to  either  the  continuous  or 

nt unions  type. 

It  is  often  difficult  to  clraw  any  such  sharp  distinction 

intithetie  types.     This  may  be  illustrated 

:•■  er  two  parallel  cases  in  chemistry.     For  example. 

ire  we  to  iir:iw  a  definite  line  between  acids  and 

bases  in  presence  of  the  class  of  amphoteric  substan 

which  form  a  perfect  and  uninterrupted  transition  from 

Similarly,  in  spite  of  the  wide  difference 

hem,    the   aliphatic   and    aromatic    bodies   are 

•  1  by  the  hydro-aromatic  eom|>ounds  and  the  various 

methylene  rings.     Again,  there  is  the  transition  from 

a  typical  crystalloid  such  as  salt  to  a  typical  colloid  such 

Id  hydrosol  through  solutions  of  substances  possessing 

-.   high  molecular  weight  and  King  upon  the  border 

The  same  tendency  may  be  found  in  nearly  all  scientific 

. -n.     As  Pater  well  remarked: — "The  sciences 

(nervation     .     .     .     reveal  types  of  life  evanescing 

into  each  other  by  inexpressible  refinements  of  change. 

Things   pass   into   their   opposites   by   accumulation   of 

r.able  qualities.' 

m  a  chemical  point  of  view  these  cases  on  the  border 
I  great   theoretical  interest  and  do  not    present 
serious  difficulties.     We  content  ourselves  by  saying  that 
an  amino  acid,  for  instance,  is  an  amphoteric  substance, 
and  we  thus  create  a   third  class  intermediate  between 
ind  bases. 
In   legal   matters   this   easy   solution   is   impracticable. 
When  invoked  to  decide  the  validity  of  a  patent,  the  law 
'  hold  that  it  is  either  valid  or  invalid,  and  no  inter- 
mediate decision  is  normally  possible.     Hence,  for  legal 
purposes,  it  is  necessary  to  throw  considerable  emphasis 
upon  distinctions  such  as  those  I  have  mentioned  above. 
-  ler  to  give  us  some  criterion  which  will  enable  the 
dividing    line    to    be    drawn.     While,    therefore,    in    the 
abstract  it  may  be  true  enough  that  all  differences  are 
differences  of  degree,  that  is,  continuous,  and  not  of  kind, 
that  is  discontinuous,  it  is  as  well  to  bear  in  mind  a  frag- 
ment on  "  Differences  "  in  Butler's  Note  Books,  in  which 
he  says  : — "  This  in  theory  ;    but  in  practice  it  would  get 
■  to  such  a  mess  that  we  had  better  go  on  talking  of 
differences  of  kind  as  well  as  degree."     In  what  follows, 
therefore,  I  will  assume  that  it  is  essential  for  legal  pur- 
poses to  mark  out  two  different  classes  of  improvements 
which  must  be  kept  mentally  distinct  from  one  another 
as  far  as  possible. 

We  will  assume  that  the  improvement  in  question  is 

new,  in  the  sense  of  being  different  from  what  has  gone 

before.     Extremely  subtle  points  may  arise  in  this  con- 

■vhieh  are  outside  the  scope  of  the  present  paper  ; 

it  will  be  sufficient  to  give  two  examples. 

The  American  case  Libbey  r.  The  Mount  Washington 
Class  Co.  dealt  with  an  invention  arising  out  of  an  old 
process  of  making  articles  of  glass-ware  of  a  ruby  colour 
rom  a  well-known  glass  mixture  containing  gold,  from 
which  mixture  a  ruby  colour  used  to  be  obtained  by 
reheating  the  gl  i 

The  patentee  discovered  that   if  portions  only   of  the 

£'•**  .w.ere  reheated  it  was  possible  to  obtain  an  article 

exhibiting  both  amber  and  gold  colours  to  any  desired 

It   was  shown   that   accidents   had  taken   place 

in  preparing  the  ruby  glass  so  that  occasionally 

portions  remained  of  an  amber  colour  ;     in  these  cases 

the  articles  were  spoilt  and  no  one  thought  of 

utilising  them.     Under   these   circumstances   such   spoilt 

articles    accidentally    produced    and    rejected    were    not 

anticipations   of   commercial   products   of   great    beautv, 

prepared  according   to   the   reasoned   application   of   the 

process  of  reheating  in  parts. 

For  another  example  we  mav  turn  to  the  litigation 
involving  the  Flour  Oxidising  Processes.  It  had  long 
been  known  that  dour  was  bleached  naturally  on  prolonged 
storage  with  exposure  to  air.  but  Andrews  showed  that 
rapid  and  satisfactory  results  could  be  attained  artificiallv 


by  subjecting  the  flour  to  the  action  of  air  containing  small 
quantities  of  nitrogen   peroxide. 

It  was  argued  that  this  process  wis  anticipated  by  a 
previous  patent  which  had  unsuccessfully  proposed  '  I 
bleach  flour  artificially  by  subjecting  it  to  the  action  of  an 
electric  discharge.  Now  it  is  well  known  that  nitrogen 
peroxide  can  be  produced  from  air  by  sparking. 

This  contention  however  was  nnsnaoosBfnl  because 
nitrogen  peroxide  is  only  produced  to  anv  appreciable 
extent  by  a  spark  discharge  in  contradistinction  to  a 
brush  or  a  silent  discharge,  both  of  which  produce  ozone. 
The  previous  patentee  did  not  state  that  a  spark  disci 
rather  than  a  brush  discharge  was  to  be  employed  and 
therefore  he  did  not  give  information  leading  to  the 
essential  condition  for  practical  success,  namely,  that 
bleaching  must  be  effected  by  nitrogen  peroxide  instead 
of  ozone. 

Unless  therefore  the  previous  patentee  could  prove 
that  he  actually  had  used  his  apparatus  so  as  to  give  a 
spark  discharge  rather  than  a  brush  discharge,  he  had  not 
anticipated  Andrews.  He  was  unable  to  bring  such 
evidence  ami  therefore  Andrews'  patent  for  bleaching  by 
the  use  of  uitrogen  peroxide  was  held  to  be  not  anticipated 
by  a  previous  apparatus  which  might  have  been  used  so  as 
to  achieve  this  object. 

How  are  we  to  determine  whether  an  improvement  which 
differs  qualitatively  from  what  has  gone  before,  differs 
sufficiently  to  justify  us  in  terming  it  an  invention  ? 
Seeing  that  invention  involves  a  certain  discontinuity, 
in  many  chemical  cases  we  can  arrive  at  some  estimate 
as  to  whether  such  discontinuity  exists,  by  examining 
whether  it  would  have  been  possible  to  predict  the  im- 
provement or  its  result  beforehand,  without  making 
experiments. 

In  many  chemical  cases  prediction  and  want  of  invention 
are  synonymous  terms  but  there  are  other  cases  to  which 
this  does  not  seem  to  apply  at  all.  In  mechanical  cases 
it  seems  usually  quite  inapplicable.  Moreover  every, 
thing  depends  upon  the  exact  use  we  make  of  the  term 
prediction. 

A  chemical  industrial  process  obeys  certain  laws  and 
it  will  not  usually  be  an  invention  to  modify  or  improve 
a  process  by  the  mere  application  of  well-known  chemical 
laws.  For  this  purpose,  we  will  take  a  number  of  these 
laws,  giving  a  parallel  series  of  examples  of  unpatentable, 
and  of  patentable  inventions. 

(1)  One  of  the  simplest  examples  is  the  additive  law 
according  to  which  the  properties  of  a  mixture  of  A -|-B 
can  be  predicted  from  a  knowledge  of  the  properties  of 
the  separate  constituents  A  and  B.  Some  time  ago  it 
occurred  to  me  that  in  view  of  the  difference  in  price,  it 
might  be  worth  while  to  make  crucibles  of  a  mixture 
of  platinum  and  gold,  thus  obtaining  a  metal  which  would 
be  cheaper  than  platinum  but  yet  stronger  than  gold. 

Now  assuming  that  it  is  known  to  manufacture  alloys 
of  platinum  and  gold,  it  may  be  said  that  there  is  no 
invention  in  making  crucibles  of  such  an  alloy  since  the 
properties  of  such  crucibles  would  at  once  be  predicted 
from  the  additive  law. 

We  might  generalise  this  statement  by  saying  that 
in  cases  where  the  law  of  continuity  applies,  there  is  generally 
no  invention  in  interpolating  between  known  limits  or 
extrapolating  beyond  known  limits,  even  though  no  one 
had  previously  "done  precisely  the  same  thing  before, 
provided  that  no  unexpected  result  is  produced. 

(2)  Again  in  manv  cases  there  is  no  invention  in  simply- 
applying  the  law  of  mans  action  to  a  chemical  reaction. 
Suppose  that  a  manufacturer  is  preparing  the  ester  of  an 
expensive  organic  acid  with  a  certain  alcohoL  H  the 
price  of  the  alcohol  suddenly  rises  there  will  be  no  in- 
vention in  applving  the  law  of  mass  action  by  using  an 
excess  of  acid  so  as  to  reduce  the  loss  of  alcohol  at  the 
expense  of  the  acid  which  has  now  become  cheaper.  This 
result  could  have  been  predicted  beforehand  and  the 
process  is  clearly  not  patentable.       

Similar  consideratioas  apply  in  hxiviation  where  the 
amount  of  substance  extracted,  e.g.,  sugar  from  cane,  will 
depend  on  the  price  of  fuel,  and  the  maximum  theoretical 
efficiencv  of  extraction  will  not  be  the  most  profitable. 
This,  however,  is  usually  a  matter  of  business  judgment 
not  of  invention. 
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(3)  There  are  certain  laws  in  connection  with  readier) 
velocity.  It  is  generally  known  that  the  reaction  velocity 
rises  rapidly  with  increase  of  temperature  and  therefore 
no  invention  is  involved  in  simply  performing  a  reaction  at 
a  higher  temperature  ;  in  normal  cases  the  temperature 
chosen  may  be  a  matter  of  convenience  depending  upon  the 
balance  between  the  cost  of  fuel  and  the  advantages  gained 
by  a  high  reaction  velocity.  In  the  absence  of  com- 
plicating factors  therefore  the  application  of  this  law 
is  not  invention  even  though  it  means  that  a  manufacturer 
is  doing  something  which  may  never  have  been  done 
before. 

(4)  Le  Ckatelier's  principle  tells  us  that  if  the  substances 
produced  by  a  reaction  occupy  a  smaller  volume  than  the 
reacting  substances  themselves,  the  equilibrium  will 
bs  shifted  by  pressure  so  as  to  produce  more  of  the 
reaction-products.  In  connection  with  the  condensation  of 
isoprene  to  rubber,  it  occurred  to  me  some  time  ago  that 
the  reaction  would  certainly  be  facilitated  by  pressure, 
but  it  may  be  taken  as  quite  clear  that  the  mere  suggestion 
to  raise  the  pressure  is  not  patentable  since  the  result 
is  capable  of  prediction  offhand.  If  a  definite  range  of 
pressure  were  found  by  experiment  within  which  a  valuable 
result  was  obtained,  the  case  would  be  different. 

(5)  Finally  we  have  the  periodic  law,  though  predictions 
based  upon  this  must  be  applied  with  caution.  Speaking 
broadly,  however,  we  may  say  that  in  the  absence  of 
special  results  there  is  no  invention  in  substituting  potash 
for  soda  or  strontium  for  barium,  etc. 

I  will  now  give  examples  in  which  the  above  laws  are 
found  to  exhibit  anomalies  which  would  justify  the  grant 
of  patents  thereon. 

(1)  It  is  clear  that  the  additive  law  does  not  hold  for 
certain  properties.  For  example  the  first  person  who 
discovered  a  useful  eutectic  might  have  made  a  valuable 
invention,  although,  at  present  this  phenomenon  of 
depression  of  the  melting  point  is  comprehended  under 
another  well  known  law.  In  cases  where  the  additive  law 
is  not  obeyed  and  an  unexpected  result  is  produced,  the 
improvement  will  probably  be  an  invention.  For  example, 
in  the  leading  case  of  Muntz  v.  Foster,  a  patent  was  upheld 
for  a  sheathing  for  ships'  bottoms  composed  of  60  parts 
of  copper  to  40  parts  of  zinc  both  in  a  very  pure  condition. 
As  a  result  of  this  particular  selection  of  proportions,  it 
was  found  by  exhaustive  experiments  that  the  metal  could 
be  rolled  hot  and  especially  that  it  oxidised  just  sufficiently 
to  prevent  the  growth  of  barnacles  and  yet  not  sufficiently 
to  cause  rapid  deterioration.  Of  course  this  result  was 
very  valuable,  since  if  pure  copper  is  used  corrosion  is 
very  rapid  whereas  if  plates  of  zinc  were  hung  on  to 
protect  the  copper  by  reason  of  selective  attack,  it  was 
found  that  the  copper  became  coated  over  with  barnacles. 
Muntz'  alloy  just  solved  the  difficulty  and  seeing  that  it 
was  necessary  not  only  to  select  certain  proportions  but 
also  to  employ  very  pure  metals,  it  was  held  that  his 
improvement  was  sufficiently  novel  and  ingenious  to  support 
a  patent. 

(2)  If  it  can  be  shown  that  a  valuable  result  is  attained 
which  could  not  be  predicted  by  the  law  of  mass  action 
the  improvement  will  be  an  invention  if  novel.  A  good 
example  of  this  will  be  found  in  the  case  mentioned  by 
Prof.  Haber  in  the  Hurter  Memorial  Lecture.  In  pro- 
ducing formates  from  carbon-monoxide  and  caustic  soda, 
it  was  discovered  that  a  10  per  cent,  solution  of  caustic 
soda  gave  much  better  results  than  other  solutions,  either 
stronger  or  more  dilute.  The  reasons  for  this  phenomenon 
do  not  appear  to  be  understood  even  yet  and  we  can 
therefore  say  without  hesitation  that  this  behaviour 
could  not  have  been  predicted,  and  that  invention  is 
involved. 

(3)  In  connection  with  reaction-velocity,  it  will  usually 
be  an  invention  to  accelerate  the  velocity  by  a  suitable 
catalyte,  if  useful  results  are  obtained  thereby,  since 
catalysis  is  at  present  outside  the  bounds  of  prediction. 
Hence  the  whole  field  of  catalysis  is  a  fruitful  one  for 
invention.  Thus  in  the  recent  case  of  Crosfield  v.  Teehno- 
Cheniical  Laboratories  it  was  held  that  there  was  invention 
in  applying  to  a  liquid  fatty  acid,  a  process  of  catalytic 
reduction  by  hydrogen  which  had  been  applied  to  certain 
gases  by  Sabatier  and  Sendercns.      Although  the  action 


failed  on  other  grounds  it  is  quite  clear  that  it  was  im- 
possible in  1903,  the  date  of  the  patent,  to  predict  that 
catalytic  reduction  would  be  operative  upon  a  liquid 
fat  of  fatty  acid. 

(4)  Prof.  Haber's  researches  give  another  interesting 
example  of  investigation  originally  based  upon  the  principle 
of  Le  Chatelier.  It  would  not  involve  invention  merely 
to  suggest  that  the  equilibrium  between  nitrogen  and 
hydrogen  would  be  displaced  towards  the  ammonia  side 
by  the  employment  of  high  pressures,  but  when  we  find  that 
it  was  necessary  to  devise  special  apparatus,  to  correlate 
the  temperatures  and  pressures,  and  to  seek  out  appro- 
prhte  catalytes  for  the  various  temperatures  of  reaction, 
we  may  certainly  conclude  that  invention  of  the  highest 
order  is  present.  The  fundamental  conditions  of  success 
could  not  have  been  predicted  from  the  mere  application 
of  the  principle  of  Le  Chatelier  and  the  laws  of  reaction- 
velocity. 

(5)  The  periodic  law  naturally  presents  many  cases  of 
deviations  from  strict  regularity.  More  especially  is  this 
the  case  with  the  first  members  of  the  various  groups 
such  as  lithium,  whose  chloride  exhibits  anomalous 
properties,  or  fluorine,  whose  silver  salt  is  readily  soluble 
in  contra-distinction  to  the  other  halogen  salts  of  silver. 
This  behaviour  therefore  narrows  the  field  in  which  pre- 
diction is  possible  ;  we  may  compare  it  with  the  behaviour 
of  the  first  member  of  a  homologous  series.  We  know 
that  of  the  fatty  acids,  formic  acid  exhibits  properties 
which  in  many  respects  are  different  from  those  of  the 
remaining  members  of  the  series  and  that  therefore  in  many 
cases  formic  acid  would  not  be  a  legal  equivalent  for 
acetic  acid.  On  the  other  hand  if  a  process  is  successful 
with  propionic  acid,  we  might  reasonably  expect  it  to  be- 
equally  successful  with  butyric  acid. 

In  the  case  of  the  Badische  Anilin  und  Soda  Fabrik  v. 
Levinstein,  although  it  had  previously  been  proposed  to- 
couple  diazonaphthalene  hydrochloride  with  phenol,  it 
was  decided  that  invention  was  required  to  produce  a 
dye-stuff  by  coupling  diazonaphthalene  hydrochloride  with 
naphthol  and  sulphonating. 

The  diazo  reaction  had  been  discovered  by  Griess,. 
"  But,"  as  Lord  Justice  Fry  stated,  "  the  value  of  any 
particular  combination  of  these  derivatives  from  the 
hydrocarbons  was  not  within  the  range  of  the  propheti' 
power  of  science."  In  the  House  of  Lords,  Lord  Herschell 
stated  "  It  is  suggested  that  even  though  the  particular 
substance  was  unknown,  similar  bodies  arrived  at  bj 
similar  processes  were  well  known,  and  that  chemical 
analogy  would  at  once  indicate  the  supposed  invention. 
A  complete  answer  is  given  to  this  argument  by  Dr.  Gfii 
one  of  the  highest  authorities  on  this  branch  of  chemistry. 
He  says,  '  In  1864,  I  distinctly  state  that,  by  the  com- 
bination of  diazobenzol  and  phenol,  dye  was  obtained, 
and  if  I  had  been  a  little  cleverer,  analogy  would  have 
induced  me  to  prepare  this  very  dye  which  is  now  under 
consideration.  But  analogy  did  not  lead  me  to  do  that ; 
analogy  does  not  go  a  long  way  in  chemistry.'  " 

This  principle  has  recently  been  applied  in  the  case 
of  Osram  Lamp  Works  Ltd.,  v.  Z.  Electric  Lamp  Manu- 
facturing Co.  It  had  previously  been  proposed  to  make 
filaments  for  electric  lamps  of  the  metal  osmium.  The 
patentees  claimed  the  manufacture  of  filaments  of  the 
metal  tungsten,  which  was  cheaper  and  more  effective. 
Except  for  the  fact  that  the  patentees  selected  one  suitable 
process  of  decarbonising  out  of  three  known  proeea 
their  invention  as  stated  in  their  specification,  simply 
consisted  in  transferring  to  the  metal  tungsten,  a  prow 
which  had  previously  been  proposed  for  the  apparently 
analogous  metal  osmium. 

Further  examples  might  be  given  from  the  pt 
of  stereoisomerism  and  the  phenomena  governed  by  th' 
phase  rule  in  which  case3  there  are  brilliant,  possibilities 
of  prediction ;  however,  I  will  simply  give  two  final 
examples  drawn  from  the  Flour  Oxidising  Cases,  the  report? 
of  which  are  a  storehouse  of  felicitous  illustrations  in 
this  field. 

In  one  case  it  was  held  that  invention  was  undoub 
required   to   bleach   flour   by    nitrogen   peroxide   when  i 
previous   unsuccessful   process   had   employed   ozone.     1 
was   justly   said   that    if   the   innocuous   ozone   produce 
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a  taint  in  the  flour,  no  one  could  hare  predicted  t hat  th<- 
r-t  r .  .nt;  smelling  gas  nitrogen  peroxide  would  haw 
l  the  problem.  Lord  Justice  Farwell 
remarked  that  the  inventot  of  the  ozone  process  had  left 
Ins  wreaked  barque  ae  a  warning  to  subsequent  navigators 
of  that  channel.  His  process  had  failed  and  it  could  not 
mm  been  foretold  thai  the  nitrogen  peroxide  process 
would  succeed. 

ist  that  it  is  instructive  to  consider  a  subsequent 
which  bleached  Hour  by  tin-  action  of  the  gases 
produced  by  subjecting  air  to  the  |iassagv  of  a  flaming  are. 
This  patent  was  declared  void  as  requiring  no  invention. 
It  was  known  that  the  passage  of  a  flaming  arc  in  air 
produced  nitrogen  peroxide;  Andrews  had  shown  that 
n  peroxide  would  successfully  bleach  flour;  there- 
ion  although  there  was  no  evidence  that  anyone  had 
actually  used  or  proposed  to  use  the  gases  from  a  flaming 
are  for  the  purpose  of  bleaching  flour,  yet  nevertheless 
this  application  was  obvious  and  practically  speaking  it 
could  have  been  predict. si.  A  few  lines  of  the  judg- 
ment in  this  case  are  worth  quoting,  since  they  show  the 
■••diction  of  which  1  have  spoken  above  docs  not  refer 
t  >  absolute  or  mathematical  certainty,  but  to  reasonable 
certainty — the  kind  of  certainty  upon  which  we  act  in 
day  life.  Lord  Parker  said: — 
"Under  these  circumstances,  I  think  that  any  ordinary 
man  with  a  working  knowledge  of  chemistry  would  have 
inferred  that  the  medium  disclosed  in  Andrews'  specifica- 
tion could  be  produced  electrically.  If  he  were  a  cautious 
man  he  might  probably  have  thought  it  well  to  test  bj 
axpariment  the  truth  of  his  inference,  not  because  he  would 
doubt  its  truth  but  because  the  gaseous  medium  produced 
i'v  the  electric  discharge  might  possibly  contain  some 
Hsl  constituent  which  might  spoil  so  sensitive 
a  substance  as  flour.  There  would  be  no  reason  to  think 
that  there  could  be  any  such  unexpected  constituent, 
but  a  chemist,  aware  as  he  would  be  of  the  exteut  of  the 
unknown  compared  with  the  known  in  chemistry,  would 
naturally  desire  to  make  himself  secure." 

I  am  not  suggesting  that  the  possibility  of  prediction  or 
oiiierwisc  is  a  unique  factor  in  determining  the  presence 
of  invention.  Indeed  invention  is  a  function  of  a  number 
of  variables  of  which  only  one  lias  here  been  considered. 
Prediction  is  certainly  an  important  one  ;  its  bearing  upon 
invention  may  be  compared  to  that  of  Bi  it  helot's  principle 
of  maximum  heat  development  upon  the  occurrence 
of  chemical  reactions.  We  know  now  that  in  most  cases, 
**  an  approximation,  reactions  take  place  in  the  direction 
indicated  by  thermo-chemical  data,  but  we  also  know- 
that  these  are  onlv  particular  cases  of  a  more  fundamental 
law,  that  of  the  free  energy  gradient. 

give  examples  demonstrating  this 

statement.     One   important    case   is   that    of  combination 

processes  and  especially  cyclic  processes  ;     for  instance  a 

'•erman  patent  was  granted  for  a  process  of  splitting  up 

ammonium  chloride  by   treating  it  with  syrupy  phosphoric 

acid,  heating  to  expel  the  hydrochloric  acid,  and  heating 

still  further  to  expel  the  ammonii  which  was  collected 

separately,  thus    leaving    behind    the    syrupy    phosphoric 

i  ly  for  a  fresh  cycle.     Although  this  process  does 

k  well  on  a  large  scale,  no  one  can  deny  its  ingenuity. 

probable  that   i'   could  have  been  predicted 

entitle  data  a  priori.     Its  merit  appears  esscntiallv 

■ynthetic. 

It  is  also  necessary  to  add  that  in  speaking  of  prediction 

inless  we  consider  the  subjective 

lenient,  namely  the  person  by  whom  the  prediction  could 

i  not  be  made.     For  the  purposes  of  Patent  Law 

his  person  is  always  the  average  operator  who  is  skilled 

n  the  particular  industry  in  question  ;   in  chemical  indus- 

pre- supposes    some    kuw ledge    of    chemistry 

ut  not  the  very  highest  chemical  attainments. 

In  order  to  allow  for  this  subjective  element  the  decision 

ti  must  always  in  the  end  rest  to  a  certain 

pon  the  experience,  instinct  and  judgment  of  the 

erson  who  is  making  the  decision.     It  is  impossible  to 

emulate  the  decision  in  terms  of  hard  anil  fast  principles 

mpossible  for  us  to  give  a  set  of  differential 

luations   to   express    a    symphony    or    to    decomp   - 

Unset   into   permutations   of   radiation   frequencies.     In 


all  these  oases  then   i-  .,  personal  element  involved  and 
must  nevei  be  forgotten  in  considering  the  trot  ■  ■ 

of  Patent    Law. 

In  practice  the  system  does  not  work  out  so  badly, 
I  have  prepared  a  table  of  thi  oast  -  in  which  the  validity 
of  a  patent  was  brought  into  quest  on  in  English  <  ourts 

during  the  live  yen  s  urns  piu.     The  results  show  the 

of  71  eases,   the  paten!    h.i-  declared   to  be   valid   m  53   pel 

cent,  of  tin-  actions.  Taking  the  chemical  patents  alone 
they  were  considered  to  be  valid  in  t v_.  pei  cent,  of  the 

actions. 

In  about  three-quarters  of  the*  the  patentees 

were  able  to  prove  that  infringement  of  their  patent  had 
actually  occurred  iii  spite  of  ingenious  attempts  to  argue 
that  the  defendants  were  really  doing  something  quite 
different.  The  actual  figures  are  that  the  patent  was 
proved  valid  and  it  was  also  proved  to  have  been  infringed 
by  the  defendants  in  li'.l  per  cent,  of  all  the  eases  and  in 
47  |kt  cent,  of  the  chemical  cases. 

This  shows,  therefore,  that   in  about  half  the  ch 
cases  the  patentees  were  entirely  successful  in  proving  in- 
vasion of  their  rights. 

Discussion. 

Mr.  W.  P.  Thompson  agreed  with  Mr.  Potts  that  fur  a 
patent  generally  to  be  valid,  the  result  achieved  must 
fie  something  more  than  would  naturally  be  predicted  from 
the  elements  of  the  invention  by  a  man  in  the  trade  without 
inventive  faculty,  but  the  amount  of  advantage  over  that, 
which  would  naturally  be  predicted  may  be  very  -mall. 
They  had  had  two  cases  in  this  district,  first,  that 
Cannington  v.  Xutta'l  over  a  glass  furnace,  h'verv  one 
of  the  parts  of  that  furnace  had  been  used  before  for  the 
same  purpose  in  the  same  way  in  glass  furnaces,  but 
the  result  of  the  combination  produced  so  much  better 
effjet  than  was  anticipated  'hat  the  House  if  Lords 
decided  the  patent  to  lie  valid.  Again  in  the  case  of 
Patent  Exploitation  Ltd.  v.  Siemens  (the  Burnley  bate 
it  was  decided  in  the  lower  court  that  every  part  of  the 
invention  was  old,  and  the  combination  therefore  no 
subject  for  a  patent.  In  the  Court  of  Appeal  and  the 
House  of  Lords  it  was  unanimously  accepted  as  a  good 
patent,  though  it  was  admitted  that  every  single  [.ait 
of  the  battery  had  been  patented  before  for  the  same 
purpose.  Lord  Davy,  who  gave  the  decision  in  the 
House  of  Lords,  stated  that  as  the  combination  drove  every 
other  dry  battery  out  of  the  market  as  soon 
they  were  obliged  to  consider  that  there  was  some  patent- 
able novelty  in  the  combination.  Again,  especially  in 
mechanical  patents,  the  very  prediction  is  often 
novelty.  Take  for  instance  the  patent  for  making  \* 
screws  with  a  point.  Hitherto  screws  had  been  made 
with  blunt  ends.     By  pointing  the  screw  the  screw-driver 

itself  could  work  the  screw,  into  -oft    w I   at   any  rate. 

Anyone  could  have  invented  this,  but  did  not,  but  making 
the  prediction  and  carrying  it  out  was  itself  the  invention, 
and  the  patent  was  sustained.      If  an  invention  were  pri 
to  be  a  distinct  advance  it  made  little  matter  whether  it 
was  a  sudden  departure  or  a  gradual  development. 
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BY-PRODUCTS  FROM  PEAT. 

I1V    DR.    r.    MOLL  WO    I'ERKIN. 

With  the  attention  of  everyone  turned  to-day  to  the 
production  of  new  fuels  and  the  recovery  of  by-products 
from  coal  and  other  sources  for  the  use  of  internal  com- 
bustion engines  or  oil-fed  boilers,  peat  as  a  raw  product 
is  naturally  being  considered. 
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In  Great  Britain  there  are  upwards  of  6,000.000  acres 
of  peat  bog  with  an  average  depth  of  12  feet.  In  Ireland 
there  are  about  3,000,000  acres  of  peat  bog,  some  of  the 
bogs  being  very  deep.  Peat  as  dug  contains  very  large 
quantities  of  water,  generally  speaking  from  SO  to  90  per 
cent.  In  this  condition,  of  course,  it  is  of  very  little 
use,  therefore  it  has  to  be,  at  any  rate,  partially  dried. 
For  the  recovery  of  by-products  it  is  usual  to  dry  it  down 
as  far  as  20  per  cent,  of  moisture — that  is  if  peat  coke  is 
to  be  one  of  the  by-products.  Probably  each  acre  would 
yield  from  3,000  to  3.500  tons  of  such  dried  peat.  Taking 
the  lower  figure  we  arrive  at  the  huge  total  of  1,800,000,000 
tons  of  peat  available  in  the  United  Kingdom,  and  in 
Ireland,  where  the  average  depth  is  greater,  probably 
nearly  as  much  again. 

The  great  problem  in  dealing  with  peat,  and  the  rock  on 
which  most  of  the  older  enterprises  have  split,  is  the 
removal  of  the  moisture.  If  wet  peat  is  subjected  to 
hydraulic  pressure  it  is  only  possible  to  remove  a  com- 
paratively small  proportion  of  the  water,  owing  to  it  being 
bound  up  in  the  cellular  structure  of  the  peat.  A  similar 
difficulty  applies  to  drying  by  heat. 

Various  methods  have  been  used  for  breaking  down  the 
cellular  structure  of  peat  and  thus  obtaining  it  in  a  con- 
dition in  which  the  moisture  can  bo  expelled,  either  by 
pressure  or  by  air  drying.  Obviously,  seeing  what  an 
enormous  percentage  of  water  is  contained  in  peat,  drying 
by  artificial  heat  alone  is  out  of  the  question.  Generally 
speaking  air  drying  has  been  found  the  most  satisfactory, 
but  it  is  a  slow  process,  and  is  dependent,  to  a  large  extent, 
on  atmospheric  conditions.  The  methods  most  com- 
monly employed  on  a  large  scale  are  : — 

1.  The  peat  is  cut  out  of  the  bog  by  hand  or  machinery 

and  then  air-dried  by  stacking  without  under- 
going any  mechanical  treatment. 

2.  The  peat,  after  being  cut  out  from    the  bog,  is 

subjected   to   a  macerating   process  in   specially 
constructed  machines. 
The  methods  may  be  classed  under  two  headings  : — 

(a)  Macerating  and  adding  extra  water  so  as  to  form 

a  peat  slime  which  can  be  run  into  moulds. 

(b)  Macerating  without  the  addition  of  water,  then 

moulding. 
By  any  or  all  of  these  processes,  however,  the  difficulty 
of  drying  still  remains.  After  maceration  the  water 
evaporates  very  much  more  freely,  but  it  takes  a  con- 
siderable time  for  the  briquetted  peat  to  lose  its  moisture 
down  to  20  per  cent.  Another  difficulty  is  that  when  the 
briquettes  are  dried  too  rapidly  they  warp  and  crack. 

In  Ireland,  Scotland,  and  other  places  peat  is  employed 
as  a  fuel.  In  such  cases,  however,  it  is  simply  cut  into 
brick-shaped  pieces  and  stacked  in  such  a  manner  that  a 
large  surface  is  exposed  to  the  air,  and  it  is  generally 
left  several  months  before  it  is  emplojed  as  a  fuel.  Peat 
prepared  in  this  manner  is  not  suitable  for  the  production 
of  hard  coke  and  by-products,  since  it  is  of  a  more  or  less 
porous  and  spongy  nature  and  occupies  too  much  space. 

Peat  for  the  recovery  of  by-products,  therefore,  must 
be  treated  in  such  a  manner  that  the  cellular  structure 
is  broken  so  that  when  pressed  or  moulded  it  will  form 
a  hard  briquette. 

As  already  mentioned  this  may  be  done  by  means  of 
macerating  "machinery.  A  very  large  number  of  these 
have  been  patented  and  several  of  them  give  very  satis- 
factory results. 

Thoroughly  pulped  peat,  when  moulded,  forms  a 
compact  mass  with  practically  no  hollow  spaces.  Such 
peat,  on  exposure  to  the  air,  dries  comparatively  rapidly, 
the  drying  taking  place  throughout  the  mass.  After  the 
outside  layer  has  dried  it  may  be  exposed  to  damp 
weather  without  further  moisture  being  taken  up,  because 
the  outside  dried  part  swells  up,  the  pores  close,  and 
moisture  is  prevented  from  entering  the  interior.  In 
dry  weather  the  pores  open  out  -.-.gain  and  the  drying 
continues. 

The  machines  for  pulping  or  macerating  the  peat 
•consist  generally  of  a  vertical  cylinder  or  horizontal  half 
cylinder  in  which  knives  placed  in  the  form  of  a  screw 
thread  rotate.  The  raw  peat  is  fed  in  at  one  end,  and 
by  means  of  the  rotating  knives    is    thoroughly  mixed 


and  pulped  and  carried  forward  to  the  other  end  of  the 
cylinder,  where  it  is  extruded  in  the  form  of  a  porridge- 
like mass.  Sometimes  it  passes  directly  forward  by  means 
of  a  band  into  a  briquetting  machine.  The  briquettes 
are  then  placed  on  wooden  frames  which  are  piled  one 
above  the  other  in  open  sheds  where  they  are  air-dried. 

It  is  not  intended  here  to  go  into  the  merits  of  the 
different  machines  which  have  been  patented  and  em- 
ployed for  macerating  the  peat.  The  cellular  structure  can. 
however,  be  broken  down  and  the  water  then  pressed  out 
hydraulically  by  other  means  than  maceration. 

Even  if  peat  is  only  intended  for  fuel,  machine-made 
briquettes,  that  is  briquettes  made  from  macerated  peat, 
are  far  more  efficient  than  when  the  peat  is  simply  cut  and 
dried.  The  calorific  value  is  higher  and  the  briquettes 
burn  away  more  slowly.  In  Holland  and  in  Norway  and 
Sweden  machine  made  briquettes  are  largely  used  for 
domestic  heating  purposes. 

Other  methods  have  been  tried  for  breaking  the  cellular 
structure  and  thus  obtaining  the  peat  in  a  condition  in 
which  it  will  dry  more  readily.  Electricity  has  been  used 
to  break  down  the  cells.  A  plant  of  considerable  size 
was  put  down  at  Kilberry,  in  Ireland,  but  unfortunately 
was  not  successful.  The  peat  was  scooped  out  of  the 
bog  and  placed  in  a  rotary  hydro-eliminator  which  removed 
the  surface  water.  It  was  then  passed  through  a  press 
and  subjected  to  an  alternating  electric  current.  This, 
it  was  claimed,  broke  up  the  cells  and  allowed  the  water 
to  run  out.  A  number  of  other  electrical  processes  have 
been  suggested. 

A  recent  patent  in  which  it  is  claimed  to  render  the 
natural  water  expressible,  is  to  pass  an  electric  current 
through  peat  heated  to  a  temperature  of  at  least  100°  C , 
under  a  pressure  sufficient  to  prevent  the  formation  of 
steam.  The  current  may  be  either  direct  or  alternating, 
although  the  direct  current  is  preferred.  A  pressure  of 
200  volts  is  stated  to  be  the  most  economical.  Personally 
I  do  not  think  that  the  difficult  problem  of  eliminating 
water  will  be  solved  by  the  use  of  electrical  processes. 

Other  methods  are  the  addition  of  bleaching  powder  or 
lime  to  the  peat,  thoroughly  mixing  and  heating  to  a 
temperature  of  30°  to  40°  C.  The  objection  of  these  pro- 
cesses is  the  large  amount  of  handling  they  entail,  and, 
it  must  be  remembered,  for  a  peat  proposition  to  be  a 
paying  concern  ver}"  large  quantities  must  be  worked  up. 
The  addition  of  lime  or  bleaching  powder  will  also  increase 
the  ash  content. 

Ekenberg  found,  by  heating  peat  to  150°  or  thereabout, 
under  pressure,  that  the  cells  were  broken  and  that  the 
water  could  be  readily  removed.* 

In  a  recent  French  patent  it  is  claimed  that  if  raw  peat  is 
simply  heated  to  60° — 100°  and  allowed  to  cool  the  moisture 
can  be  removed  by  pressure.  In  other  processes  the  peat 
is  heated  by  live  steam  under  a  pressure  of  several  atmos- 
pheres. The  pressure  is  then  suddenly  released  and  the 
peat  dropped  into  the  receptacle  of  a  specially  constructed 
hydraulic  press.  On  the  application  of  pressure  the  water 
contents  are  reduced  to  about  28  to  30  per  cent,  in  the 
course  of  a  few  minutes.  This  particular  process  only 
occupies  about  30  minutes,  that  is  to  say,  peat,  direct 
from  the  bog  containing  80  to  90  per  cent,  of  moisture. 
can  be  reduced  down  to  30  per  cent,  in  this  time.  In 
all  these  methods,  however,  the  great  bulk  of  the  wet 
peat  to  be  dealt  with  has  to  be  taken  into  consideration. 

Bacterial  processes  have  also  been  suggested.  In  one 
it  is  claimed  that  the  bacteria  produce  hydrogen  peroxide 
which  oxidises  the  peat  and  converts  it  into  a  conditior 
in  which  the  water  is  readily  eliminated. 

Carbonisation  of  peat. 

The  oldest  method  of  coking  peat,  and  which  is  still  to  I 
certain  extent  employed,  is  to  coke  it  in  heaps  in  th 
same  manner  as  the  old  charcoal  burning  process,  all  th 
by-products  being  thus  lost.  The  only  satisfactor 
method,  and  the  only  one  likely  to  be  a  commercial  succes.- 
is  to  coke  in  some  form  of  oven  and  recover  the  by-pr^ 
ducts.  If,  however,  a  firm  dense  coke  which  will  be  t 
value  in  the  metallurgical  industry  is  to  be  obtained,  it 
necessary  to  produce  briquettes  formed  from  well  maceraU 

•  See  thU  Journal,  1903,  1122, 1238. 
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and  dried  peat  before  coking.  If  there  is  much  moisture 
thru  the  ooko  formed  will  Ih>  too  porous  ami  friable.  An 
alternative  method  ia  to  coke  moderately  dried  pi'at, 
which  need  not  be  briquetU-d,  ami  to  briquette  the  result- 
ing ooke  in  a  manner  somewhat  similar  to  that  employed 
in  tho  patent  fuel  industry. 

When  peat  is  coked  various  by-products  are  obtained, 
the  quantities  and  proportions  ot  which  depend  upon  the 
quality  of  the  (>eat  and  the  method  of  coking  omployed, 
it  containing  much  mineral  matter  will  give  a  coko 
»  huh  will  not  bo  of  much  value  for  metallurgical  purposes, 
hut  this  will  not  to  any  extent  alleet  the  by-products. 
I' ■■  i*  which  contains  a  high  percentage  of  nitrogen  will 
give  a  high  yield  of  ammonia,  but  it  will  be  necessary  to 
earboniso  at  a  moderately  high  temperature  in  order  to 
obtain  the  maximum  yield  of  ammonia.  On  the  other 
hand  the  character  of  the  oils  will  be  altered.  Generally 
spcaking  low  temperature  carbonisation  seems  to  yield 
the  most  valuable  oils,  but  there  is  no  reason  why  tho 
oils  should  not  be  driven  off  at  a  low  temperature,  and 
then,  either  by  moving  tho  partly  carboni-ed  peat  to  a 
hotter  lone  in  the  retort  or  by  increasing  tho  temperature 
of  the  whole  retort,  the  maximum  yield  of  ammonia 
should  not  also  be  obtained.  The  first  would  bo  a  con- 
tinuous process  and  the  second  an  intermittent  one. 

On  carboni-ation  of  peat  the  following  products  are 
obtained  : — Gas,  oils  containing  parafhn  wax,  phenols, 
ammonia  and  small  quantities  of  other  bases,  methyl 
alcohol  and  acetone,  acetic  acid,  pitch,  and  coke. 

From  the  distillation  of  576  tons  of  air-dried  briquetted 
peat  containing  31  per  cent,  of  moisture  at  Oldenbcrg  in 
Germany  the  following  products  were  obtained  per  one 
ton  of  peat.  In  order  to  make  a  comparision  I  give  the 
results  obtained  in  my  laboratory  from  a  Scotch  briquetted 
peat  containing  about  16  per  cent,  of  moisture. 


Oldcnberg. 

Pcrkin. 

Oib>     

540  lb. 

60  „ 
260    „ 

6-8    „ 

6-2  „ 
100    „ 

40    „ 

50-0  lb. 

Phenols     

Methyl  alcohol    

280  lb. 
51    .. 

Ammonium  sulphate     

30-2    „ 
80    „ 

Pitch     

3-5   „ 

The  Oldenberg  peat  contained  0-7  per  cent,  of  nitrogen, 
»nd  the  Scotch  peat  2-1  per  cent,  which  accounts  for  the 
difference  in  the  yield  of  sulphate  of  ammonia.  Other 
differences  are  readily  accounted  for  when  it  is  borne  in 
mind  that  my  results  were  obtained  from  the  distillation 
if  5  kilograms  of  peat  at  a  time,  whereas  the  German 
resulta  were  from  576  tons  in  quantities  of  several  tons 
»t  a  time. 

The  gas,  having  a  good  calorific  value,  can  be  burned 
under  the  retorts,  and  should  be  sufficient  to  supply  all 
the  heat  required  when  once  the  process  has  started. 
This  is  shown  by  the  analyses  of  gases  produced  : — 


Carbon  monoxide 

Methane   

'  nsatunted  hydrocarbons 

Hydrogen 

''whoa  dioxide  

Xitrogen  . . 
">xy«en     


Oldenberg. 


Perkin. 


8-6 

14-4 

14  * 

11-5 

10 

3-4 

236 

190 

27-4 

31  4 

2S 

199 

22 

0-4 

The  yield  of  gas  is  between  5000  and  6000  cubic  feet  per 
ton  of  peat  carbonised. 

The  calorific  value  of  the  Scotch  peat  briquettes  con- 
taining 16  per  cent,  of  moisture  was  8558  B.T.U.,  that   of 
.the  coke  produced  13,680  B.T.U. 

The  tar  from  which  the  oils  are  obtained  bv  distillation, 
is  generally  considerably  contaminated  with  finely  divided 
carbon  which,  on  distillation,  causes  further  carbonisation. 


A  rather  brittle  pitch  if  thus  obtained  if  the  whole  of 
oils  are  distilled  off.     If.  however,  1  i v . ■  iteam  i-  injected 
towards  the  end  of  the  '  list  illation  a  much  better  pitch  is 
obtained,  which  can  1»-  used  for  msulating  purposes. 

Tho  oils  obtained  in  m\  laboratory  oonaisl  mail 
saturated  hydrocarbons.  They  havo  a  peculiar  burnt 
peaty  odour.  This  smell,  however,  can  be  removed  by 
treatment  with  about  1  per  cent,  of  Strong  sulphuric 
acid.  The  lighter  oils  could  be  need  f"r  internal  com- 
bustion engines.  The  heavier  oils  lack  vi  0  are 
not  of  much  use  for  lubricating  purposes,  but  they  could 
be  used  as  oil  fuel  or  might  be  cracked  into  linht  spirit 
and  then  employed  for  automobiles.  The  phenols,  which 
arc  obtained  in  rather  large  quantities,  contain,  amongst 
other  products,  guaiacol.  They  have  already  been  em- 
ployed for  m airing  disinfectant  bodies  and  appear  to  form 
very  good  antiseptics. 

The  Peat,  Coke  and  Oil  Syndicate,  of  Doneaster,  car- 
bonise peat  containing  from  50  to  60  per  cent,  of  moisture. 
The  peat  is  not  briquetted  previous  to  being  carbonised, 
the  briquetting  operation  being  carried  out  with  the  peat 
coke  obtained  in  the  process.  This  is  mixed  with  certain 
binding  materials,  some  of  wheh  are  obtained  from  tho 
peat  by-products.  The  briquettes  are  then  pressed  and 
coked  again  in  the  usual  manner.  From  four  lots  of  one 
ton  each  carbonised,  the  following  by-products  were 
obtained  : — 

Water-free  crude  oils    88   gallons 

Ammonium  sulphate     21-2  lb. 

Spirit  (petrol)     8-9   gallons 

Spirit  160«— 200°  3-5 

Apparently  the  methyl  alcohol  and  phenols  had  not  been 
worked  up.  The  paraffin  was  left  in  tho  pitch,  which 
makes  a  good  insulating  material.  Tho  briquettes  pro- 
duced by  this  process  are  very  hard  and  have  been  well 
reported  upon  for  steel  smelting,  the  average  crushing 
pressure  being  812  lb.  per  square  inch.  It  is  now  proposed 
to  erect  a  plant  capable  of  dealing  with  100  tons  of  coko 
per  week.  Preliminary  tests  have  shown  that  the  by- 
products alone  more  than  cover  the  whole  costs  of  the 
process  and  that  the  sale  of  the  coke  is  all  profit. 

Peat  for  power  purposes. 

Another  method  of  working  up  peat  and  producing  by- 
products is  to  employ  it  for  the  manufacture  of  power 
gas.  In  this  respect  some  very  interesting  experiments 
have  been  made  in  Canada  by  the  Department  of  Mines. 

In  a  modified  Korting  peat  gas  producer  the  best 
results  seem  to  have  been  obtained  when  the  peat  con- 
tained from  25  to  30  per  cent,  of  moisture.  With  larger 
quantities  of  moisture  there  is  great  difficulty  in  eliminating 
the  tar  from  the  gas.  It  is  stated,  however,  that  peat 
gas  power  plant  has  a  distinct  advantage  over  ono  using 
bituminous  coal.  With  coal  the  accumulation  of  tar  in 
the  valves  and  cylinder  is  difficult  to  remove,  and  necessi- 
tates the  shutting  down  of  the  engine.  Whereas  tar  from 
peat  is  readilv  removed  by  injecting  into  the  open  end  of 
the  cylinder  a  mixture  of  oil,  soap  and  w  ater.  This  com- 
pletely dissolves  the  tar  which  is  thrown  out  by  the  forward 
movement  of  the  cylinder. 

The  Power  Gas  Corporation  have  also  a  special  pro- 
ducer in  which  peat  is  employed.  In  this  producer  peat 
containing  50  per  cent,  of  moisture  can  be  satisfactorily 
emploved.  The  Company  have  a  special  mechanical 
process  for  drving  peat  from  80  per  cent,  to  50  per  cent, 
of  moisture  which  renders  them  independent  of  weather 
conditions.  It  is  claimed  that  by  this  process  the  total 
cost  of  the  peat  is  onlv  3s.  per  ton  including  cxcavi 
manufacturing,  and  dr'ving.  In  all  producer  processes  the 
peat  is  completely  burnt  up,  and  there  is  thus  no  carbon 
as  a  by-product.  Larger  quantities  of  ammonium  sulphate 
are  however,  obtained  than  by  distillation  in  retorts. 
On  the  other  hand  t  he  tar  obtained  is  less  valuable.  Given 
a  peat  containing  a  fair  proportion  of  nitrogen,  it  is 
claimed  that  the  yield  of  ammonium  sulphate  is  more  than 
sufficient  to  pay"  all  working  and  depreciation  costs,  so 
that  the  power  gas  is  obtained  free  of  cost. 
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RECENT  IMPROVEMENTS  IN  GAS 
MANUFACTURE. 

BY    ALFRED    E.    FORSTALL. 

In  the  following  paper  I  have  limited  myself  to  the 
manufacture  of  illuminating  gas  in  central  station  plants. 
The  process  divides  itself  into  two  stages,  the  generation 
of  crude  gas  from  the  raw  materials,  and  the  purification 
of  this  crude  gas  in  order  to  make  it  fit  for  general  use.    I 

Taking  first  the  generation  of  coal  gas,  an  important 
recent  improvement  has  heen  the  development  and  quite 
general  installation  of  retorts  set  vertically,  which  were 
tried  unsuccessfully  in  the  early  years  of  the  nineteenth 
century.  Retorts  set  horizontally  were,  however,  finally 
adopted  and  used  solely,  until,  in  1885,  M.  Andre  Coze 
developed  a  setting  in  which  the  retorts  were  inclined  at 
an  angle  of  from  29°  to  33°  to  the  horizontal.  At  such 
angles  the  coal  would  spread  fairly  evenly  over  the 
whole  length  of  the  retort  by  gravitation  and  the  coke 
would  run  out  fairly  easily  when  the  charges  were  thoroughly 
carbonized.  Though  adopted  quite  generally  on  the 
Continent  of  Europe  and  in  Great  Britain,  only  three 
important  installations  of  inclined  retorts,  and  not  more 
than  five  or  six  minor  ones,  were  made  in  the  United 
States. 

In  the  year  1902  two  different  types  of  vertical  retort 
settings,  the  intermittent  and  the  continuous,  were  brought 
to  the  notice  of  gas  men.  The  intermittent  type,  in 
wheh  an  amount  of  coal  which  nearly  or  entirely  fills 
the  retort  is  dropped  in  at  one  time  and  allowed  to  remain 
until  completely  carbonized,  when  the  resulting  coke 
is  dropped  out,  also  at  one  operation,  was  developed  by  J 
Dr.  J.  Bueb,  of  the  Deutsche  Continental  Gas  GesI, 
in  the  gas  works  at  Dessau,  Germam'.  The  first  patent- 
taken  out  for  these  retorts,  in  the  early  part  of  1902, 
described  them  as  provided  with  outlets,  spaced  from  top 
to  bottom  along  the  whole  length  of  the  retort  and  opening 
into  a  verticle  flue  so  placed  in  the  setting  as  not  to  be 
exposed  to  a  high  heat,  the  object  being  to  permit  the  ' 
gas  as  it  was  drievn  out  of  the  coal  to  escape  to  the  hydraulic 
main  without  being  subjected  to  contact  with  either  the 
highly  heated  coke  or  the  walls  of  the  retort.  Settings 
built  under  this  patent  were  put  into  operation  in  1903, 
but  the  side  outlets  were  abandoned  soon  after  actual 
work  began,  and  by  1905  the  design  had  been  devel- 
oped to  that  which  is  now  being  employed,  in  which 
the  gas  evolved  from  each  portion  of  the  charge  travels 
through  all  the  superincumbent  portions  before  it  escapes 
to  the  hydraulic  main. 

As  the  Dessau  verticals  have  been  developed  in  Europe, 
the  retorts  are  made  either  four  metres  or  five  metres 
(13  ft.  2  in.  or  16  ft.  5  in.)  long  with  cross-sectional  dimen-  | 
sions  of  approximately  9  in.  by  22in.  at  the  top  and  14  in. 
by  27  in.  at  the  bottom,  and  are  set  in  groups  of  either 
twelve  or  eighteen,  each  group  being  heated  by  its  own 
gas  producer,  or  generator  furnace,  and  provided  with 
its  own  recuperators.  In  the  only  installation  of  this  type 
in  the  United  States,  which  is  at  Providence,  R.I.,  the 
retorts  are  13  ft.  2  in.  long  with  the  same  cross-section 
as  given  above,  and  are  set  ten  in  a  bench.  The  coal 
is  charged  into  the  retorts  from  over-head  bunkers  and 
the   coke   is   dropped   into   buggies   or   into   a   conveyor.    1 

The  combustion  of  the  producer  gas  takes  place  in  a 
combustion  chamber  surrounding  the  lower  ends  of  the    j 
retorts,  and   the  hot  products  of  combustion   pass   hori- 
zontally to  the  back  of  the  setting  and  then  up  to  a  second 
set  of  horizontal  flues  running  to  the  front,  up  again  to  a 
third  set  of  horizontal  flues  running  to  the  back,  and  then 
into  a  fourth  set  of  flues  running  to  the  front,  and  pass  out    j 
from  the  top  of  the  bench  to  the  recuperators  and  thence    ! 
to  the  chimney. 


In  the  United  States  the  United  Gas  Improvement  Com- 
pany began  experimenting  with  intermittently  filled 
vertical  retorts  about  190S.  As  a  result  of  these  experi- 
ments the  benches  of  this  type  last  built  contain  nine 
retorts  each  18  ft.  6  in.  long  with  an  oval  section  12  ill. 
by  22  in.  at  the  top  and  18  in.  by  30  in.  at  the  bottom. 
The  reasons  given  for  the  use  of  the  larger  cross  section 
arc  that  when  the  coal  was  smaller  it  coked  too  rapidly 
at  the  top  of  the  retort  causing  excessive  prcssuro  at  the 
bottom,  that  with  the  small  retort  the  discharge  of  the 
coke  did  not  take  place  satisfactorily  except  when  the 
whole  charge  of  coal  was  thoroughly  carbonised,  while 
a  large  retort  will  discharge  readily  even  when  the  coal 
has  not  been  thoroughly  carbonized,  and  that  the  larger 
retorts  produce  larger  coke,  an  advantage  in  many  localities. 
In  this  type  of  setting  the  combustion  of  the  producer 
gas  also  takes  place  around  the  lower  ends  of  the  retorts 
and  the  products  of  combustion  pass  upwards  to  the  top 
of  the  setting. 

The  German  practice  is  to  fill  the  retorts  completely 
with  coal,  while  the  United  Gas  Improvement  Company 
leave  4  ft.  of  the  retort  at  the  top  empty,  to  provide  a 
space  in  which  the  heavy  hydrocarbon  vapours  may  be 
converted  into  gas  by  the  action  of  radiant  heat. 

It  is  interesting  to  note  that  Mr.  C.  F.  Dietrich  obtained 
in  1880  a  United  States  patent  making  claims  for  a  setting 
of  retorts  which  were  very  similar  to  those  of  the  original 
Bueb  patent,  including  even  the  lateral  openings  into 
a  channel  protected  from  heat  through  which  the  gas  could 
pass  out  from  the  retort.  At  that  time,  however,  con- 
ditions in  this  country  were  favourable  to  the  manufacture 
of  earburetted  water  gas  and  the  field  for  coal  gas  did  not 
seem  to  warrant  the  trouble  of  developing  a  new  method 
of  manufacture,  so  apart  from  building  one  experimental 
bench  nothing  was  done  by  Mr.  Dietrich  to  develop 
these  retorts. 

The   reason   for   the   provision   of  side   outlets   in   the 
retorts   under   the   original   Bueb   patent   was  the   belief 
that,  if  compelled  to  pass  up  through  the  incandescent 
charge,    the    hydrocarbons   first   evolved   from   the   coal 
would   be   over-decomposed   into   hydrocarbons   of  lesser 
value  from  the    illuminating    and    calorific    value  stand- 
point, and  that  carbon  and  naphthalene  would  be  formed 
and  cause  trouble  during  the  handling  of  the  gas  as  it 
passed  from  the  generating  apparatus  to  the  consumer. 
The  disadvantage  of  the  side  outlets  was  that  the  retort 
could  not  be  heated  around  its  entire  perimeter  and  that 
therefore  more  fuel  was  required  for   the  carbonization 
of  a  given  weight  of  coal  than   where   the   heat  could  be 
applied  around  the  entire  perimeter.     When  the  lateral 
outlets  were  bricked  up  and  the  gas  taken  off  from  the 
top  of  the  retort,  the  decomposition  of  the  hydrocarbons 
was  not  as  great  as  had  been  anticipated  provided  thc- 
retorts  were  heated  to  a  very  high  temperat\ire  and  care 
taken  to  fill  them  completely  with  coal.     It  was  claimed 
that  under  these  conditions  the  generation  of  gas  from 
the  portions  of  the  coal  in  contact  with  the  internal  surfaces 
of  the  retorts  was  rapid,  owing  to  the  high  heat,    and 
this  coal   was  at  once  converted   into  a  compact  coke, 
impermeable  to  the  gas  generated.     The  gas  was  therefore 
forced  to  pass,  from  all  points  of  the  layer  in  which  car- 
bonization was  taking  place,  inwards  and  upwards  through 
the  uncoked  and  more  permeable  portions  of  the  charge. 
Its  temperature  was  thus  prevented  from  rising  beyond 
the    point   at    which   over  decomposition   of    the    heavy 
hydrocarbons,  with  the  formation  of  carbon  and  naphtha- 
lene, would  take  place. 

This  theory  as  to  the  course  followed  by  the  ga9  in 
passing  through  the  charge  in  an  intermittently  charged 
vertical  retort  was  for  a  long  time  accepted  as  correct, 
but  recently  Dr.  H.  G.  Colman  in  England  and  Mr.  0.  B- 
Evans  in  the  United  States  have  reached  the  conclusion, 
as  the  result  of  experiments,  that  in  reality  only  part  "' 
the  gas  travels  through  the  core  of  uncarboniwd  coal 
and  the  rest  passes  through  the  incandescent  coke. 

Dr.  Colman  argues  that  if  even  the  largest  portion  of  i 
travelled  through  the  uncarbonized  coal  the  gas  would 
show  some  of  the  characteristics  of  a  gas  produced  at  a 
low  temperature,  modified  to  a  certain  extent  by  the 
gas  produced  in  the  latter  stages  as  the  temperature  of 


Vol.  xXXiil..  No.  s.j      KuKsi  'ALL    KKi'KM'  IMPROVEMENTS  in  GAfi  \i\\t  I  \<  CI  ft! 


m 


tin-  coke  is  raised,  and  that  the  tar  produoed  would  !»■  a 
low  temperature  Uu  containing  but  a  small  amount  of 
aromatic  substances.  As  a  matter  of  fact  his  anal] 
had  shown  (li.u  ill''  .ji"  possessed  all  the  oharacteristi 
arising  from  exposure  to  high  temperatures,  the  pro- 
portion "t  hydrogen  to  m<  ig  even  higher  than 
thiii  obtained  from  the  same  coal  when  distilled  in  highly 
i.  horizontal  retorts,  and  thai  the  tar  produced, 
although  containing  more  paraffin  derivatives  than  <li'l  tar 
from  horizontal  retorts,  consisted  chief!)  of  aromatic 
substances,  showing  that,  during  its  formation,  the  vapours 
produoed  .it  low  temperatures  must  have  been  subjected 
lerabl)  higher  temperature  before  passing  out 
from  the  retort.     This  could  not  happen  if  even  the  larger 

through  the  uncarbonized 
since  then  the  travel  would  be  in  a  direction  which 
would  expose  them  to  a  constantly  decreasing,  instead 
of  to  a  higher,  temperature.  .Moreover  the  existence 
of  ;i  high  pressure  in  the  retort  at  the  commencement  "f 
idzation  when  the  area  of  the  core  was  the  greatest, 
and  the  diminishing  of  this  pressure  us  carbonization 
proceeded,  although  the  rate  at  which  gas  was  produoed 
did  not  decrease  greatly  (hiring  the  first  seven  hours 
of  the  charge,  while  the  area  of  the  core  >li'l  decrease 
unite  ripidly,  was  strong  evidence  that  the  gas  did  not 
find  its  principal  direction  of  travel  through  the  core. 
He  concludes  thai  the  great  bulk  of  the  gas  is  produced 
on  the  outer  side  of  the  past)'  layer  formed  by  the  eoal 
as  it  carbonizes  and  that  this  gas  mainly  travels  through 
tho  hot  coke,  mixing  with  the  poorer  gas  produced  by 
the  continued  action  of  heat  on  the  low  temperature  coke 
first  produced.  The  g»-s  produced  on  the  inner  side  of  the 
pasty  layer  will  pass  through  the  coal,  and  he  considers 
it  probable  that  the  vapours  which  pass  in  this  direction 
form  the  undesirable  paraffin  constituents  of  the  tar, 
so  that  as  far  as  travel  through  the  core  does  take  place 
it  is  disadvantageous. 

Mr.  Evans  reasoning  from  the  pressure  conditions 
ng  in  the  interior  of  an  intermittently  charged 
vertical  retort,  came  to  the  conclusion  that  during  the  early 
l«rt  of  the  charge,  when  the  layer  of  coke  formed  around 
the  perimeter  of  the  retort  was  compact  and  offered  no 
ready  means  of  passage  to  the  gas,  most  of  the  gas  pro- 
duced was  obliged  to  force  its  way  through  the  pasty  layer 
al,  in  the  initial  stage  of  carbonization,  and  pass  up 
through  the  uncarbonized  coal,  but  that  as  the  outer 
layer  "f  coke  contracted  and  cracked  under  further  heating 
most  of  the  gas  formed  in  the  latter  portions  of  the  charge 
passed  up  through  this  coke.  He  reached  the  conclusions 
that  of  the  gas  made  during  the  tirst  six  hours  of  the  charge, 
which  amounted  to  70  per  cent,  of  the  total  amount  of 
gas  made.  45  per  cent,  passed  up  inside  of  the  pasty  layer 
through  the  core  and  55  per  cent,  through  the  hot  coke 
next  to  the  retort  walls,  and  that  the  gas  evolved  at 
low  temperatures  escapes  through  the  core  while  that 
evolved  at  high  temperatures  escapes  along  the  wall. 
Mr.  Evans  considers  that  this  is  advantageous  since  the 
low  temperature  gas  is  more  subject  to  injury  by  over 
exposure  to  heat,  and  this  is  correct  provided  that  after 
leaving  the  coal  this  gas  is  exposed  to  heat  in  a  free  space 
at  the  top  of  the  retort. 

This  discussion  as  to  the  path  followed  by  the  gas  in 
passing  out  from  intermittently  charged  vertical  retorts 
has  been  given  somewhat  at  length,  because  of  the  claims 
originally  made  that  the  freedom  from  naphthalene 
experienced  with  gas  made  in  such  retorts  was  largely 
due  to  the  fact  that  the  travel  was  through  the  cool  core 
of  uncarbonized  coal. 

While  the  work  of  the  Germans  in  connection  with 
vertical  retorts  was  confined  entirely  to  those  charged 
intermittently,  in  England  the  design  of  such  settings 
was  approached  with  the  idea  of  adapting  them  to  con- 
tinuous carbonization.  This  had  been  experimented  with 
in  connection  with  the  horizontal  retorts  and  had  given 
good  results  as  far  as  the  quantity  and  quality  of  the  gas 
were  concerned,  but  had  always  proved  a  failure  from 
the  manufacturing  standpoint  because  of  mechanical 
troubles. 

In  1902  there  was  built  in  Exeter  a  setting  of  vertical 
retorts  in- o  which  the  coal  was  charged  at  regular  interval-. 
the  length  of  which  could  be  varied,  in  amounts  varying 


from  -  lb.  to  7  lb,    The  r<i  ■  9  ft.  long,  were  made 

Btraight   for  part  "f  the  di  id  then  woi 

.1  the  oolco  was  withdrawn  through  an  opening  in  the 
-i.lr  of  the  setting  at  right  angles  to. that  in  the  top  through 
whioh  the  eoal  was  charged  rheooke  was  drawn  inter- 
mittentl]  in  comparatively  large  amounts  at  one  tune  so 
thai  the  extent  to  which  the  retort  was  filled  with  coke 
and  ooal  undergi  del 

ably.     After   being    tried   in   several  >    England 

further  use  of  the  Bettings  was  abandoned  because  of 
trouble  experienced  with  the  working  of  the  eoal  feeding 
device  anil  in  keeping  the  curved  portion  of  the  retort 
from  cracking,  and  also  with  the  formation  of  lampblack 
owing  to  the  large  variation  in  the  volume  of  tho  charge, 
rase  of  i he  intermittent  drawing  of  the  coke,  and  the 
consequent  variation  in  the  extent  to  which  tho  gas  passing 
otf  from  the  charge  was  expo-ed  to  h  at  in  the  vacant 
-p  ice  left  at  tho  top  of  tho  ret 

While,  this  retort  was  being  cxperimi  uted  with.  Messrs. 
Woodall  and  Duckham  were  developing  at  Bournemouth, 
England,  another  typo  of  continuously  charged  and 
operated  vertical  retorts.  Starting  with  a  mechanical 
coal  feed  as  well  as  mechanical  and  continuous  extraction 
of  the  coke,  the  former  was  soon  abandoned  because  of 
operating  difficulties,  and  the  introduction  of  coal  into 
the  niort  is  now  brought  about  entirely  as  a  result  of  the 
extraction  of  coko  at  the  bottom.  The  construction  of 
the  coke  extractors  has  also  been  very  materially  changed 
from  the  form  shown  in  the  original  patent  and  the  first 
plant  erected. 

As  now  built  each  retort  is  surmounted  by  a  charging 
magazine  filled  through  a  rotary  valve  from  an  overhead 
coal  bunker  and  holding  enough  coal  for  two  hours'  supply. 
There  is  free  communication  between  the  magazine 
and  the  top  of  the  retort,  the  coal  in  the  former  being 
supported  by  that  in  the  retort.  As  the  coko  extractor 
withdraws  the  coke  from  the  bottom  the  whole  column 
of  material  in  the  retort  settles  and  coal  runs  in  at  the 
top  from  the  magazine,  the.  supply  of  coal  in  which  is 
replenished  at  intervals  of  from  twenty  minutes  to  an 
hour. 

The  coke  extracting  device  consists  of  a  rotating  hori- 
zontal shaft  provided  with  arms  placed  spirally  around  it 
and  of  loose  arms  hung  on  hinges  at  their  upper  end  and 
having  sufficient  weight  to  hold  back  tho  coke  except 
as  their  lower  ends  are  pushed  out  by  the  action  of  the 
revolving  shaft.  The  coke  is  discharged  into  a  closed 
hopper  which  will  hold  the  amount  produced  during  two 
hours  and  is  intermittently  emptied  either  into  dumping 
wagons  running  on  an  industrial  railway  track,  or  into 
a  conveyor.  The  extractor  can  be  run  at  varying  rates  of 
speed  to  suit  the  differing  amounts  of  coal  that  can  be 
carbonized  under  varying  conditions. 

As  originally  built' the  settings  consisted  of  four  oval 
retorts  25  ft.  long  and  having  cross-sectional  dimensions 
of  practically  9  in.  by  23  in.  at  the  top  and  20  in.  by  20  in. 
at  the  bottom.  In  recent  installations  the  retorts  have  been 
replaced  b\  rectangular  ovens,  or  slots,  of  the  same  length 
and  having  cross-sectional  dimensions  of  8  in.  by  3  ft.  10  in. 
at  the  top  and  20  in.  bv  5  ft.  3  in.  at  the  bottom.  At  the 
top  of  these  slots  there" is  a  division  plate,  extending  down 
an  adjustable  distance,  which  forms  two  separate  spaces, 
into  one  of  which  the  coal  magazine  opens  while  the  other- 
is  kept  free  from  coal  so  that  the  gas  can  pass  out  through 
it  and  in  passing  out  be  exposed  to  radiant  heat  for  the 
purpose  of  decomposing  the  hydrocarbon  vapours  with 
low  boiling  points.  As  the  settings  are  operated  it  would 
seem  that  the  desired  effect  was  obtained  to  only  a  very 
limited  extent,  if  at  all 

The  combustion  of  the  producer  gas  begins  at  the  top 
of  the  Betting  and  the  products  of  combustion  pass  down, 
Burrounding  the  retorts  and  are  taken  ofi  into  the  re- 
cuperators a  short  distance  above  the  bottom.  Irom  the 
recuperators  they  either  pass  directly  to  the  chimney  or  in 
some  cases  aro  taken  through  the  tubes  of  a  waste  heat 
boiler  which  furnishes  practically  all  the  steam  required 
for  the  operation  of  the  plant. 

The  primary  air  is  heated  before  entering  the  furnace 

by  passing  across  the  setting  in  contact  with  the  side 

walls  of  the  retorts  at  their  lower  end.  and  the  coke  is 

■    sufficients  cooled  in  this  way  to  require  no  quenching. 
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While  Messrs  Woodall  and  Duckham  were  developing 
their  design  Messrs.  Young  and  Glover  were  also  doing, 
at  St.  Helens,  England,  work  which  has  resulted  in  what 
is  now  known  as  the  Glover-West  system  of  continuous 
vertical  retorts.  The  chief  differences  between  the 
Woodall- Duckham  and  the  Glover-West  systems  are  in 
the  form  of  the  coke  extractor  and  in  the  methods  of 
heating  the  retorts.  In  the  Glover-West,  as  in  the  Woodall- 
Duckham,  coal  runs  into  the  retorts  from  a  charging 
magazine  in  free  communication  with  the  top,  as  the  coke 
is  extracted  at  the  bottom.  The  coke  extractor  is  in 
the  form  of  a  worm  set  with  its  axis  vertical  and  slowly 
revolved,  and  delivers  coke  into  a  receiving  chamber, 
large  enough  to  hold  that  produced  during  a  period  of 
two  hours  and  regularly  discharged  at  intervals  of  any 
length  less  than  two  hours.  The  retorts  are  oval  in  section 
and  have  a  total  length  of  20  ft.  with  cross-sectional 
dimensions  of  10  in.  by  30  in.  at  the  top  and  22  in.  by 
36  in.  at  the  bottom.  To  the  bottom  of  each  one  is  added 
a  cast  iron  chamber  3  ft.  deep,  at  the  bottom  of  which  is 
placed  the  coke  extractor.  The  retorts  are  set  in  groups 
of  eight  and  the  setting  is  divided  into  either  two  or  four 
chambers  so  that  the  retorts  can  be  worked  in  units 
of  four  or  two.  The  combustion  of  the  producer  gas  takes 
place  at  six  points  evenly  spaced  along  the  portion  of  each 
chamber  extending  from  the  bottom  to  within  about  5  ft. 
of  the  top,  and  the  products  of  combustion,  after  passing 
horizontally  around  each  set  of  retorts,  ascend  through 
vertical  flues  to  chambers  surrounding  the  upper  5  ft. 
of  the  retorts,  from  which  they  pass  to  the  chimney-. 
The  secondary  air  is  heated  by  passing  the  cast  iron 
chambers  at  the  lower  end  of  the  retorts  and  this  cools 
the  hot  coke  on  its  way  to  the  coke  extractors,  and  does 
away  with  the  necessity  of  quenching  it  wher  taken  from 
the  coke  chambers. 

Shortly  after,  and  partly  as  a  consequence  of,  the 
successful  introduction  of  intermittently  charged  vertical 
retorts  the  method  of  operating  horizontal  retorts  was 
substantially  modified.  This  had  been  to  charge  such 
retorts  with  a  layer  of  coal  about  4  in.  to  5  in.  thick  leaving 
a  large  free  space  above  the  coal,  through  which  the  gas 
passed  to  the  mouthpiece  and  standpipe.  The  maximum 
charge  for  each  of  the  9  ft.  retorts  with  one  end  permanently 
closed,  in  general  use  in  the  United  States,  was  from 
340  lb.  to  350  lb.  of  coal.  The  front  end  of  the  retort 
being  enclosed  in  the  front  wall  of  the  bench  for  a  depth 
of  13  in.,  almost  a  foot  of  the  length  was  not  effective 
for  carbonizing  purposes  and  the  weight  of  charge  was  not 
more  than  45  lb.  and  in  many  cases  not  over  40  lb.  per 
lineal  foot  of  the  effective  portion.  There  had  been  some 
theoretical  discussion  of  the  advisability  of  more  com- 
pletely filling  the  retorts,  but  this  had  not  produced  any 
result  in  practice  until  the  completely  filled  vertical  retorts 
afforded  an  object  lesson  of  the  freedom  from  carbon  and 
naphthalene  troubles  secured  by  reducing  the  extent  to 
which  gas  was  exposed  to  contact  with  the  highly  heated 
walls  of  a  retort.  In  England,  where  the  use  of  through 
retorts,  or  those  open  at  both  ends,  was  common,  it  was 
easy  to  change  from  the  lighter  charges  to  the  heavier  ones, 
but  in  the  United  States  it  was  necessary  to  change  to  the 
use  of  through  retorts  instead  of  single  end  ones  before  the 
increase  in  weight  of  charge  could  be  made,  since  where 
the  coke  must  be  drawn  from  the  retort  by  means  of  a 
rake  it  is  necessary  to  leave  sufficient  space  above  the 
charge  to  permit  the  free  passage  of  the  rake,  while  with 
the  through  retorts,  from  which  the  coke  can  be  pushed, 
provision  for  the  passage  of  the  rake  does  not  have  to  be 
made.  The  present  practice,  where  through  retorts  are  in 
use,  is  to  charge  about  70  lb.  of  coal  per  lineal  foot  of  the 
effective  portion  of  the  retort.  When  so  charged  from 
66  per  cent,  to  70  per  cent,  of  the  area  of  the  retort  is 
occupied  by  coal,  leaving  only  from  30  per  cent,  to  34  per 
cent,  of  the  area  for  the  passage  of  the  gas,  while  when 
weighing  40  lb.  to  45  lb.  per  lineal  foot  of  retort  the  charge 
only  occupies  from  30  per  cent,  to  36  per  cent,  of  the  area. 
The  expansion  of  the  charge  during  the  coking  process 
makes  the  actual  free  space  left  in  the  retort  still  smaller 
in  proportion  for  the  heavy  charges. 

The  use  of  heavier  charges  resulted  in  a  large  increase 
in  the  amount  of  gas  made  per  pound  of  coal  n  ith  a  decrease 
in   the   operating  difficulties   caused   by  the   presence   of 


free  carbon  in  the  gas  and  in  the  tar.  In  England  the 
yield  of  gas,  which  formerly  averaged  only  about  10,500 
cu.  ft.  per  ton  of  2,240  lb.  of  coal  now  averages  nearly 
12,000  cu.  ft.,  while  in  one  plant  in  the  United  States, 
that  at  Worcester,  Mass.,  the  former  average  yield  of  5 
cu.  ft.  per  pound  has  been  increased  to  5-9  cu.  ft.  In  other 
works  in  the  United  States  which  have  adopted  the  heavy 
charges  the  yields  of  gas  have  been  increased  about  10  per 
cent,  as  compared  with  those  formerly  obtained.  This 
increase  in  yield  has  not  been  accompanied  by  a  decrease 
either  in  the  illuminating  value  or  in  the  calorific  value 
per  cubic  foot  and  has  therefore  resulted  in  obtaining  a 
greater  total  illuminating  value  and  calorific  value  in  the 
gas  from  a  given  quantity  of  coal. 

The  yield  from  the  continuous  vertical  retorts  is  also 
greater  than  that  formerly  obtained  from  horizontal  retorts 
operated  with  light  charges,  but  in  this  country  has  not 
been  as  large  as  that  obtained  from  the  horizontal  retorts 
at  Worcester,  Mass. 

Some  analyses  have  been  obtained  of  the  gas  made  in 
each  of  two  plants,  one  having  horizontal  retorts  and  the 
other  vertical  retorts  of  the  Woodall-Duckham  type. 
The  horizontal  retorts  are  operated  with  moderately 
heavy  charges  which,  however,  do  not  come  up  to  70  lb. 
per  lineal  foot  of  retort.  These  plants  are  under  the 
same  management  and  the  coal  used  is  purchased  from 
the  same  company  and  is  presumably  practically  the 
same,  so  the  analyses  show  to  some  extent  the  difference 
in  the  gas  due  to  the  difference  in  method  of  carbonization. 
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The  total  illuminants  run  slightly  higher,  and  there  is 
much  less  hydrogen  in  proportion  to  the  methane  in 
the  gas  from  the  vertical  retorts  than  in  that  from  the 
horizontal  retorts.  The  illuminating  value  of  the  gas 
from  the  vertical  retorts  is  also  higher  while  the  yield 
per  pound  of  coal  was  10  per  cent,  higher.  During  the 
period  over  which  the  analyses  of  the  gas  from  the  hori- 
zontal retorts  were  taken  very  wet  coal  was  being  car- 
bonized and  this  may  have  affected  the  illuminating 
value  and  the  yield  of  gas,  which  were  lower  during  this 
period  than  the  average  for  the  preceding  month,  but 
even  th  -  averages  for  that  month  were  lower  than  the 
results  obtained  from  the  vertical  retorts,  which,  however, 
were  those  made  during  a  test  lasting  eight  days,  and  in 
regular  working  results  have  not  been  quite  as  good. 

Comparable  analyses  of  the  gas  made  in  the  working 
scale  testing  plant  at  the  gas  works  in  Birmingham, 
England,  both  in  intermittent  vertical  retorts,  of  the 
Dessau  type,  but  apparently  charged  so  as  to  leave  a.fre.' 
space  above  the  coal  at  the  tip  of  the  retort,  and  in  horizon 
til  retorts,  have  been  given  by  Dr.  W.  B.  Davidson 
(se-  table  on  p.  401). 

Dr.  Davidson  observes  that  the  gas  made  in  the  vertical 
retorts  is  deficient  in  unsaturated  hydrocarbons  and  meth- 
ane and  high  in  hydrogen,  and  that  a  cursory  examination 
of  the  analyses  leads  to  the  conclusion  that  the  hydro- 
carbon gases  are  subject  to  more  drastic  degradation 
before  leaving  the  retort  in  the  vertical  system  than  they 
are  in  the  horizontal  system,  but  that  it  is  not  unlikely 
that  the  gas  suffers  both  in  quality  and  volume  by  the 
escape  uncracked  of  a  larger  proportion  than  usual  of 
tar  oil  vapors. 
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vrK.    -The  Illuminating  values  given  by  l>r.  Davidson  cannot 

Donated  directly  with  those  given  previously  since  they  were 

obtained   from  the   Metropolitan    No.    ii   Argand  burner  and   are 

probably  about  three  candies  higher  than  would  have  been  obtained 

had  the  Sugn  l>  Argand  been  used,  as  was  .1 ■  In  the  other  case. 

Experience  with  the  United  (Jas  Improvement  Com- 
pany verticals  operated  with  a  large  free  space  above 
the  coal  seems  to  show  that  the  provision  of  this  free 
space  leads  to  an  improvement  in  the  illuminating  and 
calorific  value  of  the  gas,  which  is  obtained  at  the  expense 
of  the  extra  quantity  of  tar  produced  when  the  retorts 
are  completely  filled  according  to  the  strict  use  of  the 
Dessau  system. 

As  far  as  the  quality  and  quantity  of  the  gas  are 
concerned,  intermittent  vertical  retorts  of  the  Dessau 
system  give  poorer  results  than  are  obtained  in  horizontal 
retorts,  while  the  intermittent  verticals  of  the  United 
Gas  Improvement'  Company  type  and  the  continuous 
verticals  do  not  give  any  better  results  along  these  lines 
than  can  be  obtained  from  properly  operated  horizontal 
retorts.  The  improvements  effected  by  the  use  of  vertical 
retorts  consist  in  a  saving  of  labour  in  medium  size  plants 
in  which  it  is  impossbile  to  work  charging  and  discharging 
machinery  for  horizontal  retorts  to  advantage,  and  in 
greater  freedom  from  trouble  caused  by  free  carbon  and 
naphthalene,  while  the  sulphur  compounds  other  than 
sulphuretted  hydrogen  are  also  produced  in  smaller 
amount.  In  addition  there  is  a  saving  in  the  ground  space 
required,  although  it  is  necessary  to  go  higher  into  the 
air  with  verticals.  To  these  advantages  the  continuous 
vertical  retort  system  adds  that  of  practically  complete 
avoidance  of  the  smoke  and  steam  emitted  during  the 
charging  and  discharging  of  either  horizontal  retorts  or 
intermittent  vertical  ones. 

The  work  recently  done  in  determining  the  character 
of  the  products  given  off  by  coal  subjected  to  distillation 
at  different  temperatures  indicates  that  the  greatest 
efficiency,  from  the  gas  making  standpoint,  in  the  car- 
bonization of  coal  could  be  obtained  by  so  adjusting  the 
heating  of  continuous  vertical  retorts  that  the  temperature 

•  npper  2  ft.  or  3  ft.  of  t'.e  charge  should  never  exceed 
1000°  to  U00°F.,  while  that  of  the  lower  portion  of  the 
charge  would  be  carried  as  high  as  ISOO'F.  By  this 
method  of  heating  the  rich  hydrocarbons  would  be  driven 
off  from  the  coal  without  having  to  come  into  contact 
with  very  highly  heated  surfaces,  while  the  gas  remaining 
after  these  hydrocarbons  were  driven  off,  which  is  of 
such  a  character  as  not  to  suffer  to  any  great  extent 
from  such  contact,  would  be  entirely  expelled  from  the 
«oal  in  the  lower  portion  of  the  retort.  In  order  to  decom- 
pose the  heavy  hydrocarbon  vapours,  which  would  other- 
wise condense  into  tar.  in  such  a  manner  as  to  convert 
them  into  the  maximum  amount  of  permanent  gas  mixed 
with  hydrocarbon  vapours  that  could  be  carried  by  the 

with  the  setting  free  of  the  minimum  amount  of 
carbon,  all  the  gas  leaving  the  top  of  the  charge  should 
then  be  passed  through  a  free  space  exposed  to  heat 
radiated  from  walls  carried  at  a  temperature  adjust.  .1 
to  the  rate  of  travel  of  the  gas,  but  probably  about  140UC 
to  1500°F.  This  free  space  could  be  maintained  either 
in  the  upper  part  of  the  retort  or,  if  this  leads  to  difficulty 
in  feeding  the  coal,  it  might  be  entirely  separate  from  the 
retort  and  possibly  common  to  several  retorts. 

This  method  of  manufacture  would  increase  the  quantity 
and  quality  of  the  gas  at  the  expense  of  the  tar  and  would 


not  bo  advantageous  mil.  ol  the  gas  gained 

was  greater  than  that  of  the  tar  lost.     It  has  never  been 

actually  worked   but    in   my   opinion   is  entirely   feasible. 

The  recent  improvements  in  i..i  n. .  ti.m  with  the  inanu 
facturo  of  carburettcd  water  gas  consist  in  tin  devising, 
and  putting  into  general  use,  of  appliances  for  measuring 
tho  amount  of  air  blown  through  the  fuel  bed  during  the 
"  blow,"  or  heating  up  period,  and  the  amount  of  steam 
passed  through  the  lire  during  the  "  run,"  or  gas  making 
period,  together  with  the  use  of  electric  pyrometers  for 
indicating  the  temperatures  existing  at  selected  points 
in  the  checker  brick  of  the  carburetter  and  superheater 
of  the  typo  of  apparatus  most  commonly  employed  in  the 
manufacture  of  this  gas.  Tho  use  of  these  appliances 
makes  it  possible  to  determine,  and  operate  the  apparatus 
constantly  under,  the  conditions  of  blast,  amount  of  steam 
used  and  temperature  to  which  the  nil  vapours  are  subjected 
which  give  the  best  results,  and  by  so  doing  to  decrease 
tho  amount  of  fuel  used  and  increase  the  efficiency  of  the 
conversion  of  the  oil  into  oil  gas,  as  compared  with  the 
former  more  or  less  hit-or-miss  operation. 

Purification. 

In  the  second  division  of  the  process  of  gas  manufacture, 
that  of  the  preparation  of  the  crude  gas  for  delivery  to  the 
consumer,  the  recent  improvements  have  been  chiefly 
in  connection  with  the  removal  of  hydrogen  sulphide  and 
the  other  sulphur  compounds  present  in  the  crude  gas. 
For  many  years  attempts  have  been  made  to  use  for  the 
removal  of  hydrogen  sulphide  from  coal  gas  the  ammonia 
obtained  from  the  gas  itself.  About  1886  a  process 
for  doing  this  was  devised  by  Claus  in  Belfast,  Ireland. 
Although  chemically  correct  it  proved  too  complicated 
mechanically  and  was  finally  abandoned  largely  because 
it  was  impossible  to  keep  in  working  order  the  numerous 
pumps  required  for  its  operation.  It  is  possible  that  if 
modern  centrifugal  pumps  had  been  available  the  process 
might  have  been  successfully  operated. 

In  the  United  States  an  extremely  simple  method  of 
purification  of  gas  from  sulphuretted  hydrogen  by  means  of 
ammonia  has  been  recently  devised  by  Mr.  Jas.  G.  O'Neill 
and  used  on  gas  produced  in  coke  ovens  and  sold  for 
for  illuminating  purposes. 

The  ammonia  in  ordinary  ammoniacal  liquor  is  already 
largely  saturated  with  sulphur  and  carbon  dioxide,  and 
one  of  the  chief  problems  in  connection  with  the  use  of 
this  liquor  for  more  complete  removal  of  sulphuretted 
hydrogen  is  to  accomplish  its  conversion  into  a  condition 
suitable  for  combination  with  sulphuretted  hydrogen 
without  introducing  too  much  complication  of  apparatus. 
Mr.  O'Neill  has  solved  this  problem  in  a  very  simple 
manner  by  using  liquor  withdrawn  from  the  still  of  the 
Coffey  type,  which  is  in  general  use  in  gas  works  for  the 
concentration  of  ammoniacal  liquor.  He  finds  that 
when  the  liquor  fed  to  the  still  has  reached  the  point  at 
which  it  has  a  temperature  of  2H:  to  21 5° F..  it  has  lost 
80  per  cent,  to  90  per  cent,  of  the  hydrogen  sulphide  and 
70  per  cent,  to  80  per  cent,  of  the  carbon  dioxide,  but  >  till 
retains  practically  all  the  ammonia,  which  it  contained 
when  it  entered  the  still.  When  brought  in  contact  with 
crude  coa!  gas  in  scrubbers  of  the  ordinary  type  this  liquor 
can  take  up  on  an  average  500 grains  of  hydrogen  sulphide 
per  gallon  and  if  used  in  sufficient  quantities  will  reduce 
the  hydrogen  sulphide  from  as  much  as  900  grains,  down 
to  from  20  to  30  grains,  per  100  cu.  ft.  of  gas.  If  the 
complete  removal  of  the  hydrogen  sulphide  with  liquor- 
is  attempted  the  average  efficiency  of  the  liquor  is  much 
less  than  this,  and  it  is  more  economical  to  use  the  liquor 
only  to  the  extent  named  and  then  finish  the  removal 
of  the  sulphuretted  hydrogen  by  the  ordinary  process  of 
purification  by  means  of  hydrated  sesquioxide  of  iron. 

The  process  devised  and  used  by  Mr.  I  I'Xeill  adds  to  the 
apparatus  customarily  found  in  gas  works  only  a  heat 
exchanger,  in  which  heat  is  transferred  from  the  hot 
liquor  coming  from  the  concentrating  still  to  the  cool 
liquor  on  its  way  to  the  still,  and  a  cooler  for  further  cooling 
the  treated  liquor,  both  of  which  a  re  simple  and  inexpensive. 
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Apparently  this  process  could  be  adopted  in  many  coal 
gas  works  with  a  saving  in  the  labour  required  to  operate 
the  oxide  of  iron  purifiers  and  also  in  the  investment  in  tin- 
purifiers  required  for  a  given  quantity  of  gas. 

In  Europe,  where  the  gas  coals  contain  as  a  rule  more 
sulphur  than  do  those  in  common  use  in  the  United  States, 
and  on  the  Pacific  Coast,  where  gas  is  largely  made  from 
crude  petroleum  containing  a  somewhat  high  percentage 
of  sulphur,  the  problem  of  reducing  the  amount  of  sulphur 
compounds,  other  than  hydrogen  sulphide,  contained  in 
crude  illuminating  gas  has  had  some  importance.  In 
those  parts  of  the  world,  therefore,  attention  has  recently 
been  paid  to  new  methods  of  removing  the  principal  one  of 
these  sulphur  compounds,  carbon  bisulphide. 

Of  the  more  recent  processes  having  this  object  the  one 
first  brought  to  the  attention  of  gas  engineers  was  that 
devised  by  Messrs.  Hall  and  Papst  and"  used  since  1908 
for  the  treatment  of  all  the  gas  made,  about  3,000,000  cu. 
ft.  per  day,  in  the  works  at  Portland,  Oregon.  In  this 
process  the  gas  is  merely  heated  to  a  temperature  of  from 
1300°  to  1600°  F.  by  being  passed  through  tall  cylindrical 
vessels,  formed  of  steel  plates  lined  with  fireclay  blocks 
and  filled  with  a  checker  work  of  firebrick,  which  are 
heated  by  the  combustion  in  them  of  fuel  oil.  The  vessels 
are  in  pairs,  one  being  in  process  of  heating  while  gas  is 
being  passed  through  the  other.  The  operations  are 
reversed  as  soon  as  the  vessel  through  which  the  gas  is 
passing  becomes  cooled  below  the  effective  temperature. 
Under  the  effect  of  heat,  the  carbon  bisulphide  reacts 
with  the  water  vapour  present  in  the  gas  and  is  largely 
converted  into  hydrogen  sulphide,  which  is  removed  1>\ 
passing  the  gas  through  an  additional  set  of  purifiers 
containing  oxide  of  iron. 

Another  process  which  has  been  employed  on  a  large 
working  scale  is  that  devised  by  Mr.  E.  V.  Fvans  and  used 
since  the  beginning  of  1913  to  treat  all  the  gas  made, 
about  10,000,000  cu.  ft.  per  day,  at  a  works  of  the  South 
Metropolitan  Gas  Company,  of  London.  This  process 
utilises  the  catalytic  effect  of  nickel  in  accelerating  the 
reaction  between  carbon  bisulphide  and  steam,  by  which 
hydrogen  sulphide  is  produced  and  carbon  set  free.  The 
catalyst  is  in  the  form  of  balls,  presumably  of  fireclay, 
1  in.  in  diameter  impregnated  with  nickel  obtained  by  the 
reduction  of  the  chloride  in  a  current  of  hydrogen.  These 
balls  are  contained  in  tubes  having  a  length  of  11-5  ft.  and 
a  diameter  of  6  in.,  through  which  the  gas  to  be  treated 
is  passed.  Before  reaching  the  catalysing  tubes  the  gas 
passes  through  heat  exchangers,  or  recuperators,  in  which 
it  absorbs  heat  from  the  gas  passing  out  from  the  apparatus. 
and  then  through  preheating  tubes  in  which  its  tem- 
perature is  raised  to  750°  F.  With  this  preheating  of 
the  gas  it  is  possible  to  carry  on  the  process  while  maintain 
ing  a  temperature  of  800°F.  in  the  catalysing  tubes,  and  the 
principal  direction  in  which  the  process  has  been  gradually 
improved  has  been  this  preheating  of  the  gas  before  it 
enters  the  catalysers.  A  single  combustion  chamber, 
supplied  with  producer  gas  from  an  outside  producer, 
furnishes  the  heat  required  by  both  the  preheating  and 
the  catalysing  tubes.  After  about  thirty  days'  use  it 
is  necessary  to  stop  the  flow  of  gas  through  a  set  of  catalysers 
and  blow  air  through  them  in  order  to  burn  off  the  deposited 
carbon  which  is  found  to  be,  at  times,  50  pel-  cent,  in 
excess  of  the  quantity  calculated  from  the  amount  of  carbon 
bisulphide  reduced  to  hydrogen  sulphide.  This  carbon 
m«y  be  obtained  from  the  decomposition  of  hydrocarbons 
in  the  gas,  but  analyses  of  the  gas  made  before  and  after 
treatment,  which  are  given  below,  show  that  the  quantity 
so  decomposed  is  negligible. 

No  information  has  been  given  as  to  the  cost  of  operating 
this  process,  and  although  it  does  not  require  the  main- 
tenance of  as  high  a  temperature  as  is  employed  in  the 
Hall  and  Papst  process  it  would  seem  to  be  somewhat 
more  complicated  and  expensive,  even  though  no  loss 
of  nickel  be  suffered. 

Another  process  which  has  only  been  tried  at  an  experi- 
mental plant  of  the  Heidelberg,  Germany,  Gas  Works, 
consists  in  treating  the  gas,  entirely  freed  from  tar,  ammonia, 
sulphuretted  hydrogen,  and  carbon  dioxide,  with  a  com- 
pound of  soda  and  cellulose  obtained  bv  treating  cellul.w 


sulphite  with  soda  lye.  The  resulting  material,  after  having 
been  rolled  and  crumbled  to  a  powder,  is  placed  on  trays 
in  purifying  vessels  in  the  same  way  as  oxide  of  iron.  When 
brought  into  contact  with  carbon  bisulphide  the  soda 
cellulose  is  changed  into  cellulose  xanthogenate  or  viscose, 
the  raw  material  from  which  are  obtained  cellulose  hydrate 
and  the  formyl-eellulose  used  in  the  manufacture  of 
non-inflammable  celluloid.  In  the  experimental  plant 
ten  tons  of  the  soda  cellulose  material,  known  as  "  Athion," 
absorbed  1-25  tons  of  carbon  bisulphide,  so  that  with  gas 
containing  45  grains  per  100  cu.  ft.,  ten  tons  would  purifv 
over  35,000,000  cu.  ft.  of  gas,  but  the  cost  of  operation 
is  not  given. 
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Since  it  is  not  the  custom  in  the  United  States  to  remove 
carbon  dioxide  from  illuminating  gas,  the  employment  of 
this  process  would  involve  the  installation  of  additional 
apparatus  for  that  purpose. 

A  very  promising  process,  which,  however,  has  not  yet 
been  te.-t-d  on  a  working  scale,  is  based  upon  the  fact 
that  at  temperatures  above  100°  F.  metallic  iron  acts 
as  a  catalyst  that  brings  about  and  accelerates  the 
reaction  between  bisulphide  of  carbon  and  moisture 
in  illuminating  gas.  The  fact  that  gas,  free  from  sul- 
phuretted hydrogen  originally,  contained  this  substance 
after  having  passed  through  a  wrought  iron  service  pipe 
which,  because  of  running  near  a  steam  pipe,  was  heated 
to  temperatures  varying  between  90°  and  158°  F.,  attracted 
the  attention  of  Mr.  J.  G.  Taplay,  and  a  number  of  ex- 
periments made  by  him  showed  that  at  a  temperature  of 
158°  F.  the  reaction  between  the  bisulphide  of  carbon  and 
moisture  with  the  formation  of  sulphuretted  hydrogen 
took  place  quite  rapidly  in  gas  travelling  through  a  wrought 
iron  pipe,  and  also  that  as  the  interior  of  the  pipe  became 
rusted  the  sulphuretted  hydrogen  produced  was  absorbed 
by  the  oxide  of  iron  and  did  not  show  at  the  outlet  of  the 
pipe. 

A  French  gas  engineer,  M.  Guillet,  observed  the  same 
action  taking  place  inside  a  gasholder,  and  by  experiments 
determined  that  when  gas  containing  bisulphide  of  carbon 
was  passed  through  ordinary  oxide  of  iron  purifying 
material  at  temperatures  above  25°  C.  (72°  F.)  25  per  cent, 
of  the  original  content  of  carbon  bisulphide  was  removed. 
He  found  100°  C.  (212°  F.)  to  be  the  temperature  at  which 
the  change  became  interestingly  rapid,  while  at  a  tem- 
perature of  130°  C.  (266°  F.)  more  than  67  per  cent,  of 
the  bisulphide  of  carbon  originally  present  was  converted 
into  hydrogen  sulphide  and  removed  as  the  gas  passed 
through  the  material.  The  percentage  removed  increased 
with  the  amount  originally  present,  the  treated  gas  con- 
taining only  from  301  to  5-82  grains,  while  the  original 
gas  contained  from  9-48  to  24-42  grains  of  bisulphide  of 
carbon  per  100  eu.  ft. 

Since  the  efficiency  of  oxide  of  iron  for  the  removal 
of  sulphuretted  hydrogen  is  very  much  increased 
heating  and  it  should  not  be  difficult  to  maintain  the 
temperature  of  the  purifying  material  at  the  comparatively 
low  temperature  of,  say,  250°  F..  this  process  would  seem 
to  offer  the  simplest  and  most  inexpensive  means  of 
removing  from  illuminating  gas  the  larger  portion  of  jhe 
bisulphide  of  carbon  which  it  still  contains  after  the 
treatment  ordinarily  given  to  it  in  gas  works,  whenever 
the  amount  of  this  impurity  present  is  sufficiently  lsr%» 
to  inake  it  important  that  it  should  be  reduced. 
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CORROSION    BY    DISSOLVED    OXYGEN. 

BV    PBOf.    J.    W.    COBB    i\n   ...    DOl  OS  i 

1 1  tiu  long  been  recognised  that  the  presence  of  dissolved 

..'ii    in    water    is    practically   certain    to    increase   its 

corrosive  action  on  iron,  whether  by  its  depolarising  action 

(the  electrochemical  view)  or  in  some  other  way.     On  the 

other  hand,  data  are  not  available,  so  far  as  the  authors 
are  aware,  to  demonstrate  how  far  this  action  goes  in 
practice,  whether  a  negligible,  a  small,  or  a  large  pro- 
portion  of  the  dissolved  oxygen  is  likely  to  combine  with 
the  iron  in  any  ordinary  water  system,  particularly  when 
the  water  is  being  subjected  to  heal  and  bo  to  increasing 
inability  to  hold  the  oxygon  in  solution.  For  this  reason 
it  i^  notorious  to  those  concerned  with  actual  practice 
in  these  matters,  that  the  consideration  given  to  the  possible 
affect  of  dissolved  oxygen,  when  water-heating  plant  is 
designed  and  erected,  is  usually  of  a  cursory  kind.  Our 
n  suits  were  obtained  in  connection  with  an  industrial 
pioblem.  and  are  published  by  consent.  Their  theoreti- 
cal interest  is  small,  but  it  is  hoped  that  they  may  be 
useful  practically.  They  illustrate  to  what  a  marked  extent 
the  phenomenon  in  question  may  be  manifested  in  an 
ordinary  water-heating  apparatus. 

The  object  of  the  series  of  experiments  was  to 
determine  the  extent  to  which  dissolved  gases  might  be 
responsible  for  extensive  rusting  in  hot  water  pipe  systems. 
Such  an  inquiry  seemed  very  necessary  because  several 
cases  of  such  rusting  had  come  to  the  notice  of  one  of  us, 
when  the  water  was  satisfactory  to  the  ordinary  chemical 
tests,  and  there  was  no  reason  to  suspect  abnormality 
in  the  iron.  For  this  purpose  an  apparatus  was  set  up 
(Fig.  1)  in  which  to  some  extent  conditions  of  practice  were 
reproduced. 


The  iron  pipe  shown  was  6  ft    long  and   I  in.  internal 

diameter,    heated    bv    a    small    tube  furnace         V. 

fedfromsoonstanl  head  is,  open  to  the  atmosphere, 

into  the  lowei  end  ol  thi    iron  pipe,  passing its  w  i\ 

through  a  bottle  whi  The  rate  ol 

Bon  was  controlled  by  the  insertion  ol 
down  to  a  jet.  in  the  inlet  com  ngth  before  the 

iron  tube.  The  averagi  rati  ol  flow  was  hi  litres  per 
2  i  hours,  and  the  pipe  held  0-93  litre,  so  that  the  water  was 
about  L't  hours  in  the  pipe  before  coming  out  al  the  upper 
end.  There  it  passed  through  a  gas  holder,  when 
liberated  gas  collected,  through  a  guard  bottle,  l>.  and 
finally  ou(  bj  a  long  glas  raring 

cistern. 

The  water  entered  ai  an  tempei  it  near  boiling 

point  on  reaching  the  thermometei   bulb  5  inches  up  the 
tube,  and  averaged  65   C.  on  leaving.     Daily  tests  were 
made  of  the  quantities  of  water  passed  and  gas  colli 
iii    the    l'4    hours,    and    oxygen    contents    ol    inlel    and 

exit  water  and  gaB  were  determined.  The  methods  of 
determining  the  oxygen  dissolved  in  the  wa'erare  appended, 
(las  analyses  were  made  in  the  Hempel  apparatus.  \ 
Colorimetrio  method  was  used  for  determining  the  <li- 
solved  and  finely  suspended  iron,  which  coloured  the  exit 
water  decidedly  red-brown  when  air  saturated  water 
was  used.  A  description  of  this  method  is  also  appended. 
The  apparatus  was  run  for  some  time  in  this  way,  and 
then,  as  a  sort  of  blank  test,  was  run  with  air-free  ins! 
of  air-saturated  water.  By  passed  bottles  were  found 
necessary  for  obtaining  water  samples  without  possibility 
of  air  contact.  The  results  of  the  run  on  air-free 
given  in  Table  II..  and  those  on  air  saturated  water  in 
Table  I. 

The  air-free  water  was  prepared  in  the  apparatus  shown 
in  Kg.  II.     3,  a  vessel  of  6— 6 litres  capacity,  was  exhausted 

by  a  water  pump  to  about  30  mm.  mercury  pressure. 
Water  was  boiled  in  the  Mask.  A.  and  the  steam  and  ex- 
pelled gases  passed  out  at  B  into  the  beaker,  E,  which 
was  thereby  raised  to  boiling  point.  After  A  had  boiled 
for  10  minutes,  the  water  was  drawn  through  the  cooling 
worm.  W,  into  .1.  When  the  flask,  A,  was  nearly  empty, 
the  tap,  H.  was  closed  and  the  bunsen  removed.  This 
caused  the  steam  in  A  !o  condense,  and  drew  in  a  fresh 
charge  of  hot  water  from  E.  By  repeating  the  process 
air-free  water  was  accumulated  in  J.     In  the  blank  run  this 
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Table    I. 
Experiments  with  tap  water. 


Temps. 

Water. 

Oxygen  in  H,0 

Gas  evolved. 

Run 

lirs. 

Date. 

Inlet.        Exit. 

litres /hr. 

Inlet. 

Top  by-pass. 

Exit. 

c.c.  /hr 

C.c./1H20. 

%  of  O, 

C.C.  0,/lH. 

A. 

92 

60 

24 

0454 

010 

0-60 

2-3 

5-0          1       2-4 

030 

Ocl    5,  1913 

99 

65 

24 

0-510 

— 

(1-1  :i 

0-60 

—                      — 

— 

to 

100 

68 

24 

0  440 

— 

0  70 

II  '.in 

5-6 

12-7 

95 

1-20 

Oct.  17,  1913 

98 

67 

2:; 

0-289 

5-71 

— 

047 

31 

10-8 

5-2 

0-54 

98 

68 

48 

0-258 

480 

— 

0-47 

21 

8-2 

4-2 

036 

99             68 

24 

0-269 

5-80 

0-50 

34 

12-8 

5-1 

0-65 

B. 

100 

68 

48 

0-548 

715 

_ 



8-5 

15-6 

9-9 

1-54 

Nov.  4.  1912 

S4 

60 

24 

0-575 

6-68 



— 

7-1 

13-7 

6-3 

0-87 

to 

94 

69 

24 

0-497 

714 



— 

7-3 

14-7 

8-7 

1-28 

Nov.  8,  1912 

88 

65 

24 

0314 

7-00 

~ 

4-7 

150 

5-8 

0-87 

Table  II. 
Experiments  using  air-free  water. 


Temps. 

Run 

hrs. 

Water. 

O.  In 

water. 

Gas  evolved. 

Date. 

Inlet.        Exit. 

1/hr. 

Inlet. 

Exit. 

c.c.  /hr. 

c.c./l. 

0,  %. 

O,  c.c./l. 

Remarks. 

Nov.  21.  1912 

to 
Nov.  27,  1912 

S5 
90 
90 

63 
69 

70 

12 
22 
24 

0-339 
0-219 

0-200 

2-06» 
0  29 
0-26 

1-38' 
trace 
trace 

0-5 

0-5 
nil 

1-5 
2-4 

0 

20(?) 
1-7 
0 

0-29 

0-05 

0 

•Sample  not 
by-passed. 

water  was  driven  through  the  heating  apparatus  by 
compressed  nitrogen  from  a  cylinder.  The  results  showed 
that  with  air-free  water  very  little  oxygen  entered  the 
heating  apparatus,  and  since  no  gas  was  collected  at  the 
upper  end,  was  presumably  absorbed  by  the  metal. 
Incidentally,  the  iron  in  the  exit  water,  determined  by  the 
colourimetric  method,  was  smaller  than  with  air  saturated 
water,  but  this  result  was  of  little  significance,  as  the  amount 
would  depend  partly  on  agitation  detaching  rust  from  the 
walls. 


FIGURE  II 


Arrangement    for  Bypassing    - 
Samples 


inlet 


After  the  first  run  lasting  about  3  weeks,  and  before 
using  air-free  water,  the  iron  pipe  was  taken  down  and 
examined.  The  accumulation  of  chocolate-coloured  rust 
in  the  lower  end  of  the  pipe  was  plain  proof  of  extensive 
rusting. 


A  simple  interpretation  can  be  placed  on  results  given 
in  Table  I.  The  gases  dissolved  in  cold  water  if  simply 
expelled  would  contain  30  per  cent,  oxygen.  The  gas 
collected  after  passing  through  the  tube  contained  only 
from  5 — 10  per  cent,  of  oxygen.  Moreover,  the  oxygen  in 
the  exit  water  and  gas  together,  easily  calculable  from 
the  experimental  results,  was  only  a  fraction  of  the  total 
oxygen  dissolved  in  the  water  entering.  This  was  plainer 
from  experiments  made  later  for  the  express  purpose  of 
obtaining  a  balance.  The  results  obtained  were  in  agree- 
ment with  those  already  given  (see  Table  III.). 

The  loss  of  nitrogen  is  disregarded  as  being  within  the 
limits  of  probable  experimental  error.  The  loss  of  oxygen 
presumably  represents  oxygen  which  has  been  absorbed  by 
the  metal  forming  oxide  rust.  It  represents  95  per  cent,  of 
the  total  oxygen  dissolved  in  the  inlet  water.  The  loss  of 
C02,  also  presumably  absorbed  by  the  iron  to  form  rust, 
represents  30  per  cent,  of  that  originally  present. 

Since  the  dissolved  gas  was  likely  to  be  expelled  on 
boiling  in  the  first  length  of  the  iron  pipe,  it  was  interesting 
to  know  what  would  be  the  effect  if  the  gases  were  as  far 
as  possible  removed  by  some  method  just  after  heating. 
For  that  purpose  the  apparatus  was  altered  as  shown  in 
Fig.  III. 

One  foot  from  the  lower  end  of  the  sloping  tube  was 
inserted  a  piece  of  thin  sheet  iron,  and  a  length  of  iron 
tubing  was  tapped  into  the  main  tube  so  as  to  stand  verti- 
cally immediately  below  the  inserted  strip.  Gas  evolved 
from  the  water  on  heating  was  trapped  by  the  inserted  strip 
and  collected  in  the  vertical  tube.  Water  at  this  point 
was  drawn  off  by  a  vertic  J  glass  tube  connected  with  a 
sampling  bottle. 

Air-saturated  water  was  run  through  the  apparatus 
and  results  are  given  in  Table  IV.  A  typical  result  was 
as  follows  : — 


o                    o,                  o, 

entering             collected  at    |       in  water 
entering.                   j  fc                     t  ,ute 

in  exit  water 
arid  gas. 

6c.c./lH,0 

3e.c./lH,0 

nil 

nil 

This  indicated  that  about  half  the  originally  dissolved 
oxygen  had  been  absorbed  by  the  pipe  in  the  first  foot 
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length  of  the  tubo.  The  remainder  wm  oolleoted  h  gas 
At  the  luto,  and  air-free  water  passed  up  the  rest  of  the 
apparatus,  i.e.,  do  rusting  from  the  action  of  dissolved 


oxygen  in  the  water  supplv   •  •  ml. I  Ink. 
late. 


pl&oe  beyond  tin* 


Taulk  III. 

o, 

c.c. 

I'll, 
CO. 

N', 
c.c. 

Dtavtved  iihwk  in   l  litre  of  Inlet 

8-6 

0-4, 

0-6 
0-2  > 
80 

20 

1.3  » 

1-3 

07 

19-9 

Dissolved  ((us  in  l  litrv  »>i  exit  water 
Kxlt  gu  ftOoompanylDg  i  litre  <<i 

113. 
8-2 ) 

liberated,  and  about  hail  the  oxygen  present  i  absorbed  by 
the  tube.    At  ii  | >. n 1 1 1  fool  (mm  the  lower  end  ol  the 

tube  the  system  consists  of 

(1)  (las  free  water. 

(2)  (inn  containing  (u)  all  tie-  nitrogen  ;  (4)  niost  of  the 
CO.;  (e)  half  tho  oxygen  originalh  dissolved. 

If  the  gas  is  tapped  otf  here  a  large  amount  '.f  rusting 
during  the  rest  of  the  lube  due  in  oxygon  and  CO,  is 
avoided.      If  it  is  loft  to   pass  up  tho  tube  most  of  the 

oxygen  unites  with  the  iron,  while  some  nitrogen  and  all 

the  residual  CO,  are  rodissolvrd  m  the  exit  water.  In  any 
caso,  about  half  tho  oxygen  and  a  small  proportion  ol  COj 
are  absorbed  by  the  metal  of  the  tube  in  the  heated  length. 
(Much  less  stress  is  laid  on   the    CO,  than  on  the  oxygen 

results;   they  are  deduced   from  a   very   much   smaller 

number  of  experiments ,) 

It  was  therefore  made  plain  that  a  i siderable  amount 

of  rusting  from  dissolve!  oxygen  oould  be  avoided  by 


Table  IV. 
Gas  withdrawn  immediately  after  furnace. 


Temps. 

Water. 

Kun. 
hrs. 

(5as  at  lute. 

Gas  at 
Exit. 

O,  in 

water. 

Date. 

Inlet. 

Exit. 

1/hr. 

c.c.  /hr. 

c.c/1. 

%olo,. 

%ofCO,. 

•O.c.c./l. 

Lute. 

Kxit. 

100             68 

0-48 

18 

11  6 

244 

16-5 

41 

nil 

003 

000 

Nov.  13,1912 

87              63 

0-47 

24 

9-4 

20-1 

141 

2-8 

nil 

001 

0-00 

100              64 

0-46 

20 

10-5 

22-fl 

12  1                  5-5 

2-8 

nil 

trace 

trace 

to 

100     •         M 

1141 

24 

105 

25  3 

13  11 

4-6 

S-4 

trace 

nil 

nil 

92              62 

0-43 

23 

8-5 

19-7 

12-8 

3-2 

2-52 

0 

nil 

nil 

Use.  SO,  1912 

100              64 

0-35 

25 

8-2 

23-2     " 

11-5 

4-8 

2-66 

nil 

nil 

nil 

100              60 

047 

22  5 

10-7 

22'J 

14-3 

59 

3-28 

nil 

nil 

nil 

•Average  of  a  large  number  of  readings  =  30  c.c.  O.  litre. 


When  the  gases  were  not  separated  at  the  lute,  most 
of  the  remaining  oxygen  was  absorbed  in  the  further 
length  of  the  tube. 

Dp  to  5  per  cent,  of  CO,  was  found  iu  gas  collected  at 
the  rate,  and  practically  none  in  the  water,  but  when  uo 
lute  was  used  2  3  of  the  CO,  originally  present  was  found 
in  the  exi:  water,  and  none  in  the  gas,  indicating  extensive 
resolution  of  CO,  in  the  cooler  end  of  the  tube  beyond 
the  heated  portion  and  lute. 

The  following  results  were  obtained  from  an  experiment 
in  which  the  gas  was  collected  at  the  lute  (see  Table  V.). 


Table  V. 

0, 

c.c  . 

CO,               N, 

C.C.                   e.c. 

Dtaohred  In  1  litre  of  inlet  water  . . 
Duaulved  In  1  litre  of  water  at  lute 
Om  accompanying  1  litre  ol  water 
at   lute     

59 
00  | 

30 
3  0  1 

2-9 

1-7             15-3 

0  1  )                  0-5 
Vl-3 

12  )                M   SI    lilt   ) 

Absorbed  by  Iron  between  inlet  and 
lute  (by  did.)    

Summarising  the  results  so  far  obtained,  the  actions 
indicated  as  taking  place  are  as  follows  :  Cold  water  enters 
and  is  raised  to  boiling  point.     The  dissolved  gases  are 

Table  VI. 


Time 


Temp. 

•c. 


Conditions. 


0 

lu 
20 
30 
40 
56 
SO 
105 


IS 
45 

72 
84 
88 
90 
91 
91 


Bubbles  of  gas  rising  and  adhering  to  foil. 
Rust  visible — gas  rising 
More  rust  visible. 


,.        .,      and  very  little  gas  rising, 
surface  covered  with  rust  and  no  gas  rising. 


mechanical  removal  of  the  gases  evolved  at  the  end  of 
the  heated  length,  before  the  water  came  into  the  rest  of 
the  system.  It  also  appeared  that  considerable  absorption 
of  gas  and  rusting  took  place  in  the  heater  itself.  We 
decided  to  see  how  far  the  action  was  manifested  on  a 
still  smaller  scale,  and  whether  the  destruction  of  dissolved 
oxygen  by  simple  chemical  means  was  useful.  The  follow- 
ing experiments  were  made. 

A  litre  flask  was  fitted  with  a  cork,  holding  a  capillary 
tube  to  allow  for  expansion,  a  glass  hook,  and  a  thermometer. 
A  small  piece  of  Kahlbaum's  pure  iron  foil  was  suspended 
from  the  glass  hook.  The  flask  was  filled  with  tap  water, 
and  left  for  1|  hours  on  a  steam  bath.  Table  VI.  shows 
the  progress  of  the  experiment.     Rusting  was  ext  nsive. 

Another  similar  flask  was  filled  with  water,  and  boiled 
to  expel  the  gas.  The  foil  was  suspended  in  it,  and  left  on 
the  steam  bath  alongside  the  first.  No  gas  babbles 
appeared,  and  no  rusting.  Preliminary  removal  of  oxygen 
bv  boiling  is  then  an  effective  means  of  minimising  rusting. 

Removal  of  oxygen  by  chemicals. 

The  next  experiments  were  made  with  chemicals  which 
would  themselves  take  up  the  dissolved  oxygen,  and  the 
first  tried  was  sodium  arsenite.  of  which  f>  1 1  grin,  per 
litre  of  water  (the  quantity  theoretically  required)   was 

used. 

The  sodium  arsenite  was  added  to  the  cold  air-saturated 
water,  which  was  then  heated  in  contact  with  pure  iron 
foil  as  before.  The  rus  ing  was  decidedly  lessened. 
The  proportion  of  sodium  arsenite  was  then  varied  by 
stages  from  50  per  cent,  of  the  theoretical  to  three  times  the 
theoretical  quantity.  The  rusting  was  reduced  with  in- 
creasing quantities  of  arsenite  to  a  very  small  amount,  but 
not  entirely  prevented.  The  results  were  interesting, 
but  in  order  to  test  materials  which  were  possible  in 
practice  on  the  large  scale,  a  mixture  of  sodium  hydroxide 
and  ferrous  sulphate  was  added  in  the  proportions  neces- 
sary to  take  up  the  dissolved  oxygen  according  to  the 
equation  : — 

4NaOH+2FeS04=2Na,Sq<-f-2Fe{OH),. 
2Fe(OH),+0,=Fe,0,(OH),. 
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Commercial  caustic  soda  and  green  vitriol  were  used. 
On  adding  the  substances  separately  in  solution  a  bulky 
green  precipitate  formed,  which  rapidly  turned  reddish- 
brown  and  settled  to  the  bottom  of  the  flask.  The  pre- 
vention of  rusting  was  found  to  be  nearly  but  not  com- 
pletely effected  by  theoretical  quantities.  The  cost  of 
chemicals  for  such  a  treatment,  which  may  often  be  prac- 
ticable, (specially  as  a  fini.-hing  process  in  the  elimination  of 
ogyi.en,  would  be  2d. — 2id.per  1000  gallons  for  an  ordinary 
water  containing  6 — 7  c.c.  of  oxygen  per  litre  :  1-3  lb. 
caustic  soda  and  4-5  lb.  ferrous  sulphate,  quantities 
20  per  cent,  in  excess  of  the  theoretical,  are  here  assumed 


for  taking  up  oxygen  is  utilised.  Only  oxygen  is  estimated. 
Methods  (1)  and  (2)  were  compared  on  tie  waters  used 
and  gave  identical  results. 

(3)  The  gases  were  boiled  off  the  water,  collected  over 
mercury,  measured  and  analysed.  This  gave  all  the 
dissolved  gases. 

The  following  method  was  used  for  the  determination 
of  dissolved  and  finely  suspended  iron  compounds. 

50  c.c.  of  the  water,  containing  1  c.c.  of  strong  nitric 
acid,  were  brought  to  boiling  point  and  kept  hot  for  1  hour. 
This  was  necessary  to  ensure  complete  solution  of  suspended 
iron  oxide.     5  c.c.  of  the  cooled  solution  were  poured  into  a 


necessary,   and    the    whole    of   the   dissolved    oxygen   is 
supposed  to  be  treated. 

Summarising,  we  found  : — 

(1)  That  in  our  experiments  a  very  large  proportion  of 
the  dissolved  oxygen  in  the  water  supply,  used  for  a  simple 
heating  system  consisting  of  one  pipe,  was  not  present  in 
the  water  or  gas  leaving,  but  had  been  absorbed  in  the 
pipe.  It  was  presumably  used  up  in  rusting  the  iron,  and 
a  large  quantity  of  rust  was  actually  formed. 

(2)  That  about  half  the  loss  of  oxygen  occurred  in  the 
first  foot  length  of  the  pipe — the  heater. 

(3)  That  the  further  loss  of  oxygen  occurred  in  the  5  ft. 
of  pipe  beyond  the  heated  length,  and  could  be  prevented 
if  the  expelled  gases  were  mechanically  taken  off  at  the  end 
of  the  heated  length. 

(4)  That  in  small  scale  experiments  with  pure  iron 
foil  the  expulsion  of  dissolved  gas  from  the  water  by 
previous  boiling  was  an  effective  means  of  preventing 
rusting. 

(5)  That  in  similar  small  scale  experiments  it  appeared 
that  the  rusting  of  iron  foil  could  be  almost  prevented 
by  treating  the  cold  air-saturated  water  with  the  sodium 
hydroxide  and  ferrous  sulphate  necessary  to  take  up  the 
oxygen  dissolved  in  the  water  supply. 

Appendix  on  methods  of  analysis. 
The  following  were  used  : — 

(1)  The  gasometric  method  described  in  Lunge  and 
Keane's  Technical  Methods  of  Analysis,  Vol.  I.,  p.  776. 
This  method  depends  on  the  expulsion  of  dissolved  gases 
by  CO,  ;  the  gases  are  collected  over  caustic  potash  and, 
of  course,  any  C02  dissolved  in  the  water  is  not  estimated, 

(2)  Winkler's  titration  method.  In  this  well-known 
and  widely-used  method  the  power  of  manganous  hydrate 


graduated  comparison  tube  with  2  c.c.  of  potassium  thio- 
cyanate,  and  5  c.c.  ether  added  to  extract  the  red  compound. 
After  shaking,  the  colour  of  the  ether  was  compared  with 
that  obtained  with  a  standard  solution.  This  standard 
was  made  by  running  into  2  c.c.  of  potassium  thiocyanate 
and  5  c.c.  of  ether  an  iron  solution  of  known  strength 
from  a  burette  until  the  ether  layer  was  about  the  same 
colour  as  the  layer  in  the  other  tube.  Distilled  water  was 
added  until  the  volumes  were  equal,  and  then  a  little 
more  iron  solution  to  make  the  colours  match  exactly. 
The  iron  solution  was  made  by  dissolving  0-1  grm.  of 
iron  wire  in  sulphuric  acid,  oxidising  by  nitric  acid  and 
making  up  to  1  litre.  5  c.c.  were  diluted  to  500  c.c.  as 
required.  1  c.c.  of  solution  =  0000001  grm.  iron.  To 
match  the  colour  usually  produced  about  2-5  c.c.  of  iron 
solution  was  required. 

Discussion. 

Mr.  G.  Ward  asked  whether  the  nature  of  the  iron  of  tin 
pipe  used  for  the  experiment  was  at  all  comparable  to  tin 
cast  iron  tubes  emplo3'ed  in  heating  apparatus.  He  sue 
posed  it  would  be  a  piece  of  gas  tubing,  which  was  ven 
different  to  the  tubing  used  by  water  engineers.  Probabh 
the  cast  iron  pipes  used  by  engineers  were  very  much  lesi 
liable  to  corrosion. 

Mr.  J.  Miller  said  that  when  engineers  used  condense 
water  they  expected  to  have  little  or  no  corrosion,  as  th 
water  contains  no  dissolved  solids.  However,  the  con 
denser  water  got  thoroughly  mixed  with  air,  and  extensiv 
corrosion  occurred.  If  means  were  taken  to  prevent  ac 
mixture  of  air,  no  corrosion  took  place. 

Dr.  Meyer  said  that  when  water  contained  not  more  tha 
5  c.c.  of  dissolved  oxygen,  his  experience  was  that  the' 
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Mm  vbtj  little  corrosion,  When  5*8  0.0.  of  oxygen  were 
Itoaasnt,  there  was  some  oorroaion,  ulnlst  if  there  were 
between  20  and  30  mgrnis.  of  free  carbonic  acid  present 

with.".!!  .  of  oxygen,  there  was  verj  great  corrosion,  He 
«  "ii hi  like  to  k ti.  ■  w  the  limit.     He  would  also  like  to  know 

whether  Profeasoi  Cobb  included  all  th garlic  aoids  in 

his  friv  CO.,  as  he  had  found  that  when  I  i"  -  or  ■'• 

acids  were  present,  the  water  was  very  corrosive. 

Mi  \\ '.  i;.  ifoi  kg  asked  as  to  the  condition  of  the  iron 
pipe  before  the  experiment.  Was  it  oleaned  or  burnished, 
■  I  a  1-  i!  miii|'1\  .1  piece  of  rough  gas  piping.  Was  anj 
attempt  made  to  weigh  roughly  the  iron  oxide  formed. 
l'nder  the  conditions  of  the  experiment  he  supposed  that 
somo  of  the  oxygen  would  be  used  up  by  the  01 
matter,  (l.s  all  water  contained  organic  matter.  Would  it 
Ite  possible  to  use  some  aimple  mechanical  means  to  get  rid 
of  the  dissolved  gases  before  the  water  entered  the 
hoi!,  r  ? 

l>r.  Mkvkr  said  that  if  a  water  contained  (S  c.c.  of 
dissolved  oxygen  per  litre,  it  was  possible  to  bring  it  down 
to  -  e.e.  by  heating  to  lit'  ('.  Would  it  bo  possible  to 
do  this  tirst,  and  then  to  put  soda  and  ferrous  sulphate 
into  the  boiler.  Also  did  Prof.  Cobb  agree  to  use  man- 
■ajwae  pennutite  to  remove  the  last  trace  of  iron,  after 
removing  the  oxygen  by  means  of  soda  and  ferrous  sulphate. 

Mr.  ('.  P.  Finn  asked  if  the  oxide  produced  was  removed 
mechanically  by  the  How  of  the  water  up  the  pipe,  or  did  it 
remain  more  or  less  as  a  tirm  coat.  In  either  case  was 
corrosion  continuous,  or  did  it  reach  a  point  when  it  began 
to  be  less.  Pointing  out  that  the  conditions  which  existed 
in  the  experiments  were  similar  to  those  in  the  case  of 
eeouomisers,  he  asked  whether  the  authors  could  say  to 
what  extent  eeonomiser  pipes  sutTered. 

l>r.  II.  T.  Cai.vkkt  asked  whether  the  amount  of  corro- 
sion increased  with  increasing  amounts  of  oxygen  in  the 
feed  water.  One  would  imagine  oxygen  would  readily 
Moape  with  the  steam.  A  large  excess  of  ammonium 
thioeyanate  was  necessary  to  obtain  the  maximum  colour 
in  the  method  used  for  estimating  iron.  This,  he  presumed, 
had  been  taken  into  account  in  the  estimation. 

Mr.  Pisiihv  did  not  think  that  corrosion  would  take 
place  to  the  same  extent  with  cast  iron  tubes  as  with 
those  made  of  wroughl  iron.  What  was  the  reaction 
when  a  slight  excess  of  an  alkali  carbonate  or  hydroxide  was 
added   to   a    water   to    prevent    corrosion.     He    thought 


oorroaion  was  due  not  bo  much  to  tl tygen  alone,  as  to 

the  oxygen  plus  acids.  For  instance  corrosion  could  be 
avoided  by  adding  seaweed  extract  1  also  by  adding  an 
all.ali.      lie  bad  noticed  that  oorroaion  took  place  moat 

extensively  alone;  t  ho  se.it  oil'  of  a  holler,  R  hloll  IS  the  eoolesl 

t'ould    Professor    Cobb    explain    this.      He    also 
pointed  out  that  boilers  worked  under  high  presaurea,  and 

this  would  probably  modify  the  results. 

Prof.  Cobb,  in  reply,  said  that  the  nature  of  the  metal 

would     no     doabt     inllwenre     its     oorroaion     as    HUggeSte4l. 

Their  experiments  were  made  with  a  wrought  iron  tube. 

Small  cast  iron  pipes  were  almost  unknown,  but  larger 
sizes  were,  of  course,  extensively  used.  It  was  inadvisable 
to  assume  that  cast  iron  necessarily  corroded  less  than 
wrought  iron.  The  "skin"  of  cast  iron  bad  a  protective 
influence,  but  when  that  was  removed,  as  by  machining, 
the  exposure  of  graphite  and  iron  and  carbide  opened  the 
way  to  olectro-cheraical  action.  In  continuation  of  Mr. 
Miller's  remarks,  he  said  that  in  a  particular  case  which 
had  come  to  his  notice  one  set  of  pipes  carrying  condensed 
water,  freed  from  air,  suffered  no  corrosion,  while  another 
set,  fed  with  the  same  water,  air-saturated  for  make  up, 
was  badly  corroded.  They  had  not  studied  possible 
corrosion  duo  to  peat  acids.  Reducing  the  dissolved 
oxygon  by  a  preliminary  heating  to  about  60°  C.  and  treat- 
ing chemically  to  remove  the  rust,  seemed  to  be  a  promising 
way  of  working  in  practice.  Treatment  with  manganese 
pennutite  would  apply  particularly  to  the  removal  of  that 
small  proportion  of  the  oxidised  iron  which  had  gone  into 
solution.  The  pipe  used  was  ordinary  wrought  iron  steam 
pipe,  and  was  not  prepared  in  any  way.  Attempts  to 
weigh  the  rust  formed  had  been  made,  but  were  useless. 
Most  of  the  oxide  remained  attached  to  the  iron  pipe. 
The  organic  matter  in  the  water  might  bo  responsible  for 
the  destruction  of  a  small  portion  of  the  dissolved  oxygen. 
But  the  heating  or  boiling  of  waters  in  the  ordinary  process 
of  estimating  organic  matter  with  permanganate  would 
seem  to  indicate  that  any  error  arising  from  this  cause 
would  be  small.  In  the  colouritnctric  process  for  estimating 
iron,  a  large  excess  of  thioeyanate  was  present.  The 
use  of  alkali  to  lessen  corrosion  due  to  acid  in  water,  was 
no  doubt  of  service.  Corrosion  along  the  seating  lines  of 
a  boiler  was,  so  far  as  he  knew  it,  external,  and  was  probably 
due  to  low  temperature  and  "  pocketing  "  of  the  flue  gases 
along  those  lines. 
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Refrigerating  apparatus.  E.  C.  R.  Marks.  London.  From 
The  Iceless  Kefr  aerator  Co.,  Chicago,  111.,  U.S.A. 
Eng.  Pat.  27,598,  Nov.  30,  1912. 

Tax  apparatus  consists  of  a  pair  of  vessels  each  of  which 
acts  alternately  as  a  generator  or  an  absorber  of,  for 
example,  ammonia  vapour.  Heating  and  cooling  devices 
are  mounted  on  a  rocking  frame  so  that  thev  can  be  changed 
pi"  *nd  the  functions  of  *be  vessels  reversed  as  required. 
The  reversing  gear  is  controlled  bv  devices  in  the  vessels 
sensitive  to  heat  and  pressure. — W.  H.  C. 
Separation  0f  impurities  from  liquid  bu  centrifugal  force  ; 
Method  of  and  apparatus  for .  J.  Hamill.  Liver- 
pool.    Eng.  Pat.  6333,  Mar.  14,  1913. 

ntrifugal  is  divided  horizontally  into  compartments 
TBerein  the  suspended  impurities.  respectiTely  denser  and 


lighter  than  the  liquid  itself,  may  be  separately  and  suc- 
cessivelyr  removed. — J.  L  i. 

Incrustation  in  boilers  and  the  like  ;    Prevention  of——-. 

I.  Radaeff,  Moscow.     Eng.  Pat.  11,354,  May  16,  1913. 
\    mixture    of    sodium    hydroxide,    sodium    carbonate, 
tannin  and  tannin  extracts  and  a  mucous  vegetable  sub- 
stance obtained  by  boiling  linseed,  Iceland  moss  or  similar 
bodies  with  water  is  introduced  into  the  boiler.— \\.  H.  I . 


Charging  and  discharging  retorts,  mufflts  and  the  like. 
R.  von  Zelewski.  Engis,  Belgium.  Eng.  Pat  U.lL'U, 
May  24.  1013.  I'nder  Int.  ConV.,  May  31.  1912. 
■*.  scRtPER  with  a  series  of  equally  spaced  blades  has  a 
working  stroke  equal  in  length  to  the  space  between 
snecesstve  blades,  so  that  the  muffle,  etc.,  may  be  gradually 
charged  or  discharged  by  a  succession  of  strokes  of  the 
scraper. — J.  Ik  F. 
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Drying  apparatus  ;   Air  or  gas  supply  arrangement  for 

W.  P.  Thompson,  Liverpool.  From  A  /S.  Mvrens 
Yerksted,  Christiania.  Eng.  Pat.  21,276,  Sept.  20, 
1913. 

In  apparatus  for  drying  boiled  crang  (whale  flesh),  and  the 
like,  a  series  of  superposed,  concentric,  cylindrical  chambers 
is  used,  over  the  bottoms  of  which  a  series  of  arms  carrying 
scrapers  or  knives  revolve  on  a  vertical  shaft,  so  as  to 
loosen  and  disintegrate  the  material.  Drying  and  heating 
gas  or  air  is  admitted  through  the  central  hub  of  the 
scrapers,  through  the  rear  of  the  latter,  and  thence  through 
the  hub  of  the  set  of  scrapers  in  the  chamber  immediately 
above,  and  so  on  from  chamber  to  chamber. — J.  L.  F. 

Drying  chambers.  E.  C.  R.  Marks,  London.  From  The 
Cutler  Dry  Kiln  Co.,  Inc.,  New  York.  Eng.  Pat. 
22,985,  Oct.  11,  1913. 

Are  enters  and  leaves  the  drying  chamber  through  one  or 
more  porous  walls  and  is  forced  through  the  interstices  of 
the  heat- radiating  device  by  a  fan  fixed  within  the 
chamber. — W.  H.  C. 

Drying  apparatus.  W.  J.  Elsworth,  W.  H.  Allen  and  0. 
Elsworth,  Newcastle-on-Tvne.  Eng.  Pat.  25,956,  Nov. 
12,  1913. 

The  heating  furnace  is  enclosed  by  a  casing  which  conveys 
hot  air  to  the  drying  chamber.  The  latter  contains  the 
furnace  flues,  which  terminate  in  a  chimney  surrounded 
by  the  annular  duct  discharging  the  moist  air.  By  re- 
ducing the  area  of  the  moist  air  outlet  to  less  than  that 
of  the  dry  air  inlet,  a  small  increased  pressure  can  be 
obtained  in  the  drying  chamber. — J.  L.  F. 

Desiccating  and  collecting  apparatus.  I.  S.  Merrell,  Assignor 
to  Merrell-Soule  Co.,  Syracuse,  N.Y.  U.S.  Pat. 
1,088,436,  Feb.  24,   1914.  " 

The  material  is  forced  by  a  current  of  air  into  one  end 
of  a  desiccating  chamber  having  a  number  of  collecting 
chambers  at  the  opposite  end,  each  fitted  with  a  filter 
and  a  valve.  Some  of  the  dried  dust  falls  to  the  bottom 
of  the  chamber  where  it  is  carried  forward  on  a  travelling 
conveyor  to  a  discharge  outlet  at  the  side,  while  the  dust 
which  collects  on  the  filters  is  caused  to  drop  on  to  the 
conveyor  from  time  to  time  by  closing  the  outlet  valve  of 
any  one  collecting  chamber  to  prevent  air  from  passing, 
and  shaking  the  filter. — H.  H. 

Conveying  and  mixing  slurry,  mud,  sludge  and  the  like  ; 

Method  of  and  apparatus  for .     0.  Polysius,  Dessau, 

Germany.     Eng.  Pat.  21,481,  Sept.  23,  1913. 

The  compressed  air  used  for  conveying  the  mixture  also 
serves  for  stirring  it,  a  number  of  similar  holders  being 
arranged  so  that  as  one  fills,  a  second  is  emptied,  and  a 
third,  which  has  been  emptied,  is  connected  with  a  com- 
pressed air  collector,  in  which  the  pressure  of  the  air  is 
reduced  to  render  it  suitable  for  agitating  the  mixture  in  the 
storage  tank.  The  holders,  fitted  with  automatic  inlet  and 
outlet  valves,  are  supplied  from  a  constant  level  feed- 
tank, or  tanks,  and  are  successively  placed  into  com- 
munication with  the  delivery,  the  air  collector  and  the 
atmosphere  by  means  of  three-way  cocks  operated  by 
floats.  The  surplus  air,  if  any,  is  discharged  when 
the  holder  is  connected  to  the  air  prior  to  filling. 
The  agitation  is  effected  by  means  of  an  air-lift  device, 
consisting  of  a  vertical  pipe  connected  with  the  exhaust 
air  collector  at  its  lower  end,  open  at  both  ends,  and 
perforated  or  slotted  to  pennit  cf  its  working  indepen- 
dent!}' of  the  height  of  the  mixture  to  be  agitated. 

-^T.  L.  F. 

Pumping  or  raising  liquids  ;    Method  of  and  apparatus  for 

.     H.  J.  Mellis,  London.     Eng.  Pat,  22,012,  Sect. 

30,  1913. 

To  overcome  the  ditficulty  of  accurately  timing  the 
periodic  application  of  pressure  to  a  column  of  liquid 
caused  to  oscillate  by  means  of  an  elastic  body,  (usually 
a  gas  or  air  pocket),  to  which  it  is  connected  at  its  lower 


extremity,  floats,  pistons  or  the  like,  operated  by  the 
movements  of  the  column  of  liquid  are  provided,  and 
mechanically  connected  with  suitable  valves  in  such  a  way 
that  the  periodic  application  of  pressure  is  dependent 
upon  the  movement  of  the  oscillating  column. — J.  L.  F. 

Grinding,  crushing,  pulverising  and  the  like  ;    Roller  and 

ring   mills  for .     J.    Y.   Johnson,   London.     From 

Gebr.     Pfeiffer,    Kaiserslautern,    Germany.     Eng.   Pat. 
24,822,  May  8,  1913. 

The  grinding  rolls  and  rings  are  supported  by  flexible 
bearing  swhich  move  in  relation  to  the  grinding  rings, 
radially,  and  to  the  rolls,  axially. — W.  H.  C. 

Furnaces  provided  with  regenerative  chambers.  H.  Poetter 
and  Poetter,  Ges.  m.  b.  h.,  Diisseldorf,  Germany.  Eng. 
Pat.  26,411,  Nov.  18,  1913. 

A  slide  which  runs  on  rails  and  moves  across  the  flues 
leading  to  the  regenerative  chambers,  has  three  ports,  of 
which  the  central  one  is  alw  ays  used  for  supplying  air  for 
combustion,  whilst  the  two  outer  ports  alternately  conduct 
the  waste  gases  to  one  of  the  two  regenerative  chambers 
and  the  air  to  be  preheated  to  the  other. — J.  L.  F. 

Furnace  for  baking  refractory  earths.     A.  Valuy.     Fr.  Pat. 
463,574,  Oct,   13,  1913. 

A  calcining  furnace  for  refractory  earths  heated  by 
cheap  fuels  such  as  lignite,  is  formed  with  a  central 
calcining  chamber  having  a  furnace  at  one  side.  The 
furnace  gases  enter  the  calcining  chamber  through  a 
horizontal  passage  at  the  top  and  are  deflected  down- 
wards by  a  curved  roof  or  partition  separating  the  cal- 
cining chamber  from  a  chamber  above  it  which  acts  both 
as  a  flue  and  as  a  drying  chamber  for  the  refractory  earth. 
The  air  supply  passages  are  in  the  heated  walls  of  the 
furnace. — H.  H. 

Catalyser  and  process  of  making  same.     C.  Ellis.  Montclair. 
N.J.     U.S.  Pat.  1,088,673,  Feb.  24,  1914. 

Finely  divided  carbonaceous  or  other  porous  granular 
material  is  impregnated  first  with  a  precipitant  of  nickel 
and  then  with  a  solution  of  a  nickel  salt,  in  such  propor- 
tions that  not  more  than  15  per  cent,  of  "  nickel  material  " 
is  precipitated. — H.  H. 

Coating  objects  with  subdivided  material  ;    Process  of . 

F.  F.  Bradley,  Assignor  to  Bradlev  and  Vrooman  Co.. 
Chicago,  IU.     U.S.  Pat.  1,088,874,'Mar.  3,  1914. 

Bodies  having  a  multiplicity  of  surfaces  to  be  coated  wit) 
subdivided  material  are  first  coated  with  adhesive  materia 
and  then  placed  in  the  centre  of  a  chamber  into  whic) 
opposing  streams  of  gas  carrying  the  finely  divided  coatinj 
material  in  suspension  are  projected. — H.  H. 

Ernjwrator,     J.     T.     Wann,    Berkeley,     Cal.     U.S.    Pat 
1,089,027,  Mar.  3,  1914. 

A  series  of  racks  carrying  trays  for  fruit,  etc.,  is  arrange 
in  the  upper  part  of  a  chamber  with  vertical  inlet  an 
outlet  flues  for  hot  air  between  the  racks.  The  tra\ 
are  inclined  upwards  from  the  inlet  to  the  outlet  flue 
and  the  inlet  flues  are  fitted  with  deflectors  to  direct  tl 
hot  air  between  the  trays. — H.  H. 

Evaporating  apparatus  for  all  kinds  of  liquids.  E. 
Barbet,  First  Addition,  dated  Dec.  26,  1912,  to  F 
Pat.  461,890,  Nov.  8,  1912  (this  J.,  1914,  188). 
The  envelope  enclosing  the  tubes  is  made  cyliDdrk 
instead  of  pyramidal.  This  arrangement  is  to  strengthi 
the  apparatus  and  make  it  possible  to  have  two  removal 
ends,  so  as  to  facilitate  cleaning. — N.  C.  A. 

Dried    or    concentrated    products ;     Process  for    obtaim 

without   loss .     G.   A.   Krause.     Fr.   Pat.   463,3 

Oct.  6,  1913.     Under  Int.  Conv.,  Oct.  12,  1912. 
The  finely-divided  particles  carried  away  when  substan 
in  the  form  of  spray  are  evaporated  or  dried  by  a  cum 


v.. I.  XXXIII.,  No.  s.| 


Cl.  11a.     FUEL;  QAS;   MINERAL  OILS   AND  WAXES. 


Hill 


of  hot  air  or  other  gas  arc  caused  to  deposit  by  the  action 

of  a  high-tonai ileotria  current.     The  wall  of  t  ho  metallic 

c  .iitaining  vessel,  or  a  metallic  Inline  or  plates  suspended 
in  the  reasel,  may  form  one  oloctrode,  the  other  being  fine 
wires  or  wire  gauze.  Ozone  or  oxides  of  nitrogen  may 
also  bo  produced  l>\  the  current  whereby  the  product  is 
bleached  or  otherwise  modified.  -N.  C.  A. 

Separating  fluid*  having  different  characteristics  :   Method 

and   means  for C.   S.    Brown,   Nashville,   Tonn. 

IS.   Pat.  1.089,187,  March  3,  1914. 

The  thuds  aro  caused  to  flow  through  an  orilico  in  a  plate 
or  other  surface  ami  then  to  spread  out  in  a  thin  film 
between  tho  surface  and  a  thin  plate  movably  supported 
upon  tho  surfaco.  Tho  passago  between  tho  plate  and 
surface  rapidly  increases  in  area  as  tho  fluid  moves  away 
from  tho  orifico  and  the  pressure  in  the  passage  varies 
correspondingly  but  is  difforont  for  different  fluids.  The 
distance  between  tho  plate  and  surface  adjusts  itself 
automatically  so  that  one  fluid  is  able  to  escape  whilst 
the  escape  of  the  othor  is  substantially  prevented. — H.  H. 

Grading  poiodered  material;  Apparatus  for .     Comp. 

de  Fives-Lille  and  P.  Habets  and  A.  France.     Fr.  Pat. 
163,864,  Oct.  21,  1913. 

The  material  (fine  coal,  ores,  grain,  etc.)  is  fed  from  a 
hopper  by  a  rotating  feeder,  into  a  chamber  in  which  it 
is  submitted  to  an  upward  blast  of  air.  which  carries  with 
it  the  finer  particles.  The  heavier  particles  fall  into  an 
hydraulic  seal  at  the  bottom  of  the  chamber  from  which 
they  can  be  continuously  removed  without  disturbing 
the  air  pressure.  Tho  intensity  of  the  blast  and  the  size 
of  the  outlet  through  which  the  air  carrying  the  fine 
particles  escapes  are  regulated  by  valves.  The  plant  can 
bo  used  as  a  unit  or  in  batteries. — N.  C.  A 

Crystallisation   of  hot   saline   solutiotis  ;   Continuous . 

Habcrlcin.     Gcr.  Pat.  271,102,  June  18,  1912. 

The  quantity  of  cooling  liquid  supplied  to  the  different 
compartments  or  groups  of  compartments  of  the  crystallis- 
ing vessel  is  progressively  diminished  so  as  to  ensure  that 
the  requisite  conditions  in  regard  to  fall  of  temperature 
and  temperature  difference  between  cooling  surface  and 
- "lution  are  maintained  in  the  different  parts  of  the 
apparatus. — A.  S. 

Drying    apparatus  ;    Shaft    or    tower .     A.     Huillard, 

Suresnes,  France.     Eng.  Pat.  17,521,  July  30,  1913. 

S«i  Fr.  Pat.  461,612  of  1913  ;  this  J.,  1914,  187.— T.  F.  B. 

Iksiecating  fluid    substances;    Method  for .     VV.    B. 

McLaughlin,  New  York.     U.S.  Pat.  1,090,740,  March  17. 
1914. 

See  Fr.  Pat.  441,742  of  1912  ;  this  J.,  1912,  947.— T.  F.  B. 

Separating  mixtures  of  gases.     A.   Sinding-Larsen,   Chris- 

tiania.     U.S.    Pat.    1,091,023,    March    24,    1914. 
See  Eng.  Pat.  8211  of  1910  ;  this  J.,  1910,  1092.— T.  F.  B. 

Filter  plate.  P.  Porges,  Vienna,  Assignor  to  L.  Stein- 
schneider,  Briinn,  Austria-Hungary.  U.S.  Pat.  1,091,080, 
March  24,  1914. 

See  Eng.  Pat.  12,737  of  1912;  this  J.,  1913,  740.— T.  F.  B. 

Method  and  apparatus  for  expressing  oil  from  seeds,  nuts, 
and  other  oleaginous  substances,  and  juice  or  fluid  from 
/r«a.5,  herbs,  flowers,  peat,  etc.     Eng.  Pat.  29,331.     See 
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Ftantclrss  surface  combustion.  O.  Dobbelstein.  Stahl  u. 
HilMl,  1!I14.  34.  561—578.  (See  also  this  J.,  1911. 
<BTJ  ;  1912,  61,  524  ;  1914.  303.) 

Details  of  tests  of  tho  "  Bonecourt "  boUer  installed  at 
rvrupps   works   are   given.     Considerable   difficulty    was 


oxporii  ii  ■■  1  on  tee, ii  hi  ,  ,1  1 1,..  ,i  ,■,,,,,  ,  ,  , ,,  .„„,,,(  tho  tubes 
and  ologging  of  (he  material  with  whioh  they  woro  packed  , 
mainly  due  to  the  nilphnr  c  rat  tine  1  in  the  ooks 


In  every  test  several  of  the  tubes  did  not  work  satisfac- 
torily, and  with  the  present  arrangement  it  was  difficult 
to  ensure  e  pi  d  distribution  of.  and  resistance  to,  the  gas 
in  all  the  tubes.  The  Berlin-Anhaltische  Maschinenbau 
A.-G.  have  constructed  a  small  experimental  boilor,  tired 
with  tar-oil,  embodying  certain  features  (see  Fig.),  designed 
to  eliminate  this  difficulty  of  unequal  distribution,  etc. 
This  boiler  on  test  evaporated  uo  less  than  26-3  lb.  per 
sq.  ft.  of  heating  surface  per  hr. — about  twice  the  rate  of 
the  Krupp  boiler — with  a  heat-efficiency  of  0-90,  and  a  net 
efficiency  of  about  0-82.  Existing  designs  of  this  type  of 
boiler  did  not  prove  suitable  to  he  demands  of  practical 
steam-raising.— J.  L.  F. 

Flame  ;   Initiation  and  propagation  of .     H.  B.  Dixon. 

J.  Gas  Lighting,  lilI4,  125,  819— 822. 
Experiments  by  Falk  (this  J.,  1908,  324)  in  which  a 
mixture  of  gases  was  heated  by  sudden  compression  by 
a  falling  piston  in  a  steel  cylinder,  appeared  to  indicate 
that  the  mixture  of  oxygen  and  hydrogen  most  easily 
ignited  was  one  of  equal  proportions  of  the  two  gases. 
In  these  experiments  tho  greatest  depth  reached  by  the 
piston  before  it  was  shot  upwards  by  the  force  of  tho 
explosion  was  observed,  it  being  assumed  that  since  the 
whole  gas  column  was  compressed  and  heated  to  the 
ignition  point,  the  flame  would  spread  through  the  gas  as 
an  explosion  wave,  and  henco  the  timo  elapsing  between 
the  initiation  of  the  flame  and  the  reversing  of  the  motion 
of  the  piston  could  be  neglected.  Using  a  method  of 
photographic  analysis  the  author  found  that  when  the 
gases  were  compressed  to  the  ignition  point  and  the 
movement  of  the  piston  then  artificially  arrested,  a  flame 
appeared  at  some  spot  in  tho  heated  gas  after  an  interval 
and  spread  slowly  throughout  the  mixture.  The  flame 
did  not  start  as  an  explosion  wave,  though  it  quickly  set 
up  such  a  wave  in  a  sensitive  mixture  such  as  electrolytic 
gas.  In  the  case  of  the  latter  mixture  the  pre  Maine 
period  was  short  and  would  not  appreciably  affect  the 
results  obtained  by  Falk,  but  with  a  mixture  containing 
3  vols,  of  oxygen  to  1  vol.  of  hydrogen,  it  was  so  prolonged 
that  the  piston  moved  in  a  considerable  distance  after  the 
"'ignition  point"  was  reached,  and  an  appreciable  dis- 
tance even  after  the  flame  appeared.  Tho  duration  of  the 
pre-flame  period  of  combustion  varied  with  different 
gases  ;  it  was  remarkably  prolonged  in  the  case  of  methane. 
It  was  only  in  this  initial  stage  of  combustion  that  the 
influence  of  water  vapour  was  exerted  :  pure  mixtures  of 
hydrogen  or  a  hydrocarbon  and  oxj  gen  were  ignited  by  a 
spark  however  thoroughly  they  were  dried,  and  the  flame 
was  propagated  more  rapidly  than  when  water  vapour 
was  present.  The  ignition  point  of  a  gaseous  mixture 
may  be  accurately  determined  by  compression  in  a  steel 
cylinder  by  a  falling  piston  provided  with  a  head-piece 
which  is  arrested  at  the  desired  moment  by  a  collar  through 
which  the  piston  rod  passes.  vu  ■  Bsive  trials  are  made. 
with  increasing  compression,  till  the  mixture  tires.  The 
values  so  obtained  aro  lower  than  those  determined  at 
atmospheric  pressure,  e.g.,  526'  C.  as  compared  with 
585°  C.  in  the  caso  of  electrolytic  gas. 
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The  possibility  of  determining  the  specific  heats  of  gases 
at  high  temperatures  by  measuring  the  velocity  of  sound 
therein  is  discussed  and  some  experiments  in  this  direction 
are  described. — A.  S. 

Producer    gas ;     Chemical    changes    occurring    during    the 

passage  of through  pipes.     E.  Sohmatolla.     Chem.- 

Zeit,,   1914.  38,  409—410. 

When  an  installation  of  gas-fired  furnaces  or  retorts  is 
first  set  to  work,  the  gas  conduits  become  thickly  coated 
with  a  mixture  of  tar  and  soot  which  can  only  be  removed 
by  laborious  scraping,  or  by  burning.  After  normal 
working  conditions  have  been  reached,  the  conduits 
require  cleaning  only  at  long  intervals,  and  only  soot  is 
deposited,  which  can  easily  be  removed  by  admitting  a 
blast  of  compressed  air  into  the  conduit,  which  should  for 
safety  be  above  the  ignition  temperature.  The  deposit 
formed  at  first  is  produced  by  the  adherence  of  soot  to  the 
tar  which  condenses  on  the  cold  walls  of  the  new  conduit, 
and  at  temperatures  of  about  450°  C,  the  gas  is  partially 
decomposed  with  deposition  of  more  carbon:  200 -fC= 
COj+2C.  The  reverse  reaction  which  occurs  at  700° — 
800°  C.  can  be  used  for  partially  cleaning  out  the  conduits, 
the  supply  of  fresh  coal  to  the  producer  being  interrupted 
so  that  a  very  hot  gas  is  passed  through  the  conduits. 

—A.  T.  L. 

Carbonising   chamber  for   gas-works  ;     New   type   of . 

The  Koppers  combination  oven.     G.  S.  Cooper.     J.  Gas 
Lighting,  1914,  125,  813—815. 

The  oven  can  be  used  as  a  gas-oven  heated  entirely  by 
producer  gas  or  as  a  coke-oven  heated  by  part  of  the  gas 
produced  from  the  coal  :  the  change  can  be  made  in  a  very 
short  time  and  without  interfering  with  the  working  of  the 
oven.  The  oven  is  provided  with  divided  regenerators 
and  with  a  distribution  pipe  for  supplying  gas  to  the 
heating  flues  direct.  When  used  as  a  coke-oven,  all  the 
regenerators  serve  for  preheating  the  air,  the  coke-oven 
gas  used  for  heating  being  supplied  direct  to  the  heating 
flues.  When  used  as  a  gas-oven,  one  pair  of  regenerators 
serves  to  preheat  the  air  and  the  other  the  heating  gas 
(producer  gas  or  blast-furnace  gas).  When  using  the 
oven  as  a  coke-oven,  benzol  may  be  recovered  from  the 
portion  of  the  gas  used  for  heating  purposes.  Installa- 
tions of  35  of  these  combination  ovens  have  been  in  opera- 
tion for  some  time  at  Koenigsberg,  Germany,  and  at 
Joliet,  HI.,  U.S.A.— A.  S. 

Self-ignition  temperature  of  motor  oils  ;    Determination  of 

the .     E.     J.     Constant     and     P.     Schlapfer.     Les 

Matieres  Grasses,  1914,  7,  4037 — 4042.  (See  also  this 
J.,  1913,  1096.) 
A  small  crucible  is  imbedded  in  calcined  silica  in  a  larger 
platinum  crucible,  through  the  cover  of  which  is  passed  a 
platino-rhodium  thermo-element  and  a  tube  for  admitting 
a  current  of  oxygen  or  air.  When  the  required  tempera- 
ture is  attained,  a  drop  of  the  oil  is  introduced,  and  this 
is  repeated  at  gradually  increasing  temperatures  until 
ignition  takes  place.  A  sharp  explosion  in  a  current  of 
oxygen  or  a  dull  explosion  in  air  occurs  at  the  moment  of 
ignition.  The  following  results  were  thus  obtained  in  the 
examination  of  117  samples  of  oils: — Diesel  motor 
naphthas,  300°  to  350°  C.  ;  Borneo  liquid  fuel,  400°  C.  ; 
creosote  oil,  550°  C.  ;   and  arachis  and  palm  oils,  400°  C. 

— C.  A.  M. 

Gasoline  front  natural  gas  i?i  the  United  States.  U.S.  Geol. 
Survey.  Oil,  Paint,  and  Drug  Rep.,  March  30,  1914. 
[T.R.] 

The  number  of  gasoline  plants  in  operation  in  the  United 
States  increased  from  176  in  1911  to  250  in  1912,  and  the 
daily  capacity  almost  doubled.  These  figures  included 
the  regularly  established  compressor  plants,  also 
those  which  use  the  simple  method  called  the  "  gas- 
pump  "  or  vacuum  process.  The  natural  gas  gasoline 
industry  was  confined  to  eight  States  in  both  1911  and 
1912  ;  West  Virginia  takes  first  place  in  the  quantity 
produced.  The  total  production  of  gasoline  from  gas  in 
1912   was    12,081,179   gallons,   valued   at   $1,157,476,   as 


compared  with  7,425,839  gallons,  valued  at  $531,704,  in 
1911.  The  estimated  quantity  of  gas  used  in  the  extrac- 
tion of  12,081,179  gallons  of  gasoline  in  1912  was 
4,687,796,329  cubic  feet,  an  average  yield  of  2-6  gallons 
of  gasoline  per  thousand  cubic  feet  of  gas  used.  Various 
uses  are  made  of  the  residue  or  "  exhaust  "  gas,  which  is 
the  gas  left,  after  the  gasoline  has  been  extracted.  In 
some  places  it  is  sold  to  gas  companies  and  run  through 
their  lines  to  consumers  ;  in  other  places  it  is  used  to  drive 
gas  engines  and  the  gasoline  plant  of  the  operator;  but 
it  is  most  commonly  returned  to  the  original  producer  for 
field  purposes.     In  some  few  places  it  is  wasted. 

Alkali  fusions.     [Formation  of  acetic  acid  and  ethane  from 
acetylene.]    Feuchter.     See  IV. 

Direct  recovery  of  ammonia  as  sulphate  without  distillation. 
Strommenger.     See  VII. 

Determination   of  carbon   monoxide    by   means   of    yellow 
mercuric  oxide.     Moser  and  Schinid.     See  XXIII. 

Patents. 

Coal  and  other  slimes  and  materials  of  a  like  nature  ;  Method 

of  and  apparatus  for  draining  and  concentrating . 

S.  Hunter  and  Simon-Carves  Bye-Product  Coke  Oven 
Construction  and  Working  Co.,  Manchester.  Eng.  Pat. 
22,189,  Oct.  2,  1913. 

The  washed  material  is  passed  over  an  inclined  sieve 
and  the  slimes  which  pass  through  the  sieve  are  collected 
in  a  settling  tank.  The  concentrated  slimes  from  the 
tank  are  passed  over  a  fine  inclined  sieve  and  from  the 
upper  surface  of  this  sieve  to  a  rocking  sieve.  The  line 
material  which  passes  through  the  rocking  sieve  is  delivered 
upon  the  washed  material  passing  down  the  first  sieve 
which  acts  as  a  filter. — A.  T.  L. 

Graphite,  and  combustibles  in  general  ;  Process  and  apparatus 

for    the    enrichment    of .     J.    Mauduit.     Fr.    Pat. 

463,609,  Dec.  20,  1912. 

Graphite  etc.  is  purified  by  the  volatilisation  of  the 
impurities  in  an  electric  furnace.  The  furnace  is  prefer- 
ably formed  from  a  block  of  graphite,  the  openings  for 
charging,  introduction  of  electrodes,  and  escape  of 
volatilised  bodies  being  sealed  against  ingress  of  air.  A 
number  of  electrodes  may  be  used,  and  the  top  of  the 
furnace  through  which  the  electrodes  pass  may  be  partly 
isolated  from  the  rest  by  the  interposition  of  cooling 
chambers  to  protect  the  packing  material  round  the 
electrodes  from  the  effect  of  very  high  temperatures. 

•  — H.  H. 

Combustible  ;  Agglomerated and  process  for  manufac- 
ture thereof.  Comp.  d'Agglomeres  d' Anthracite  Pur. 
Fr.  Pat,  463,138,  Dec.  9,  1912. 
Anthracite  dust  is  mixed  with  5  to  8  per  cent,  of  finely 
powdered  soft  coal  and  with  an"  agglutinant,  and  moulded 
into  blocks,  which  are  heated  to  900°  or  1000°  C.  The 
agglutinant  is  eliminated  at  the  high  temperature,  the 
soft  coal  then  acting  as  the  binding  agent. — H.  H. 

Coke-ovens  ;  Gas-inlet  nozzles  for .     H.  Gossler,  H'-rne, 

Westphalia.     Eng.  Pat.  14,241,  June  19,  1913. 
The  nozzle  is  fitted  coaxially  with  the  gas  supply  condiiii 
and  is  so  tapered  towards  its  discharge  orifice  as  to  produo 
eddies  which  serve  to  prevent  the  deposition  of  tar  vesicle.' 
upon  its  sharp  edge. — -J.  L.  F. 

Coke    ovens ;    Regenerative .     N.    Schuster,    London 

Eng.  Pat.  29,517,  Dec.  22,  1913. 
Coke  ovens  having  regenerative  tunnels  in  the  base  " 
the  structure  are  constructed  so  as  to  secure  equal  heatin 
of  the  whole  foundation  and  consequent  equality  0 
expansion  and  contraction  therein.  Two  pairs  of  tunnel 
run  at  right  angles  to  the  coke  chambers,  each  bein 
divided  by  transverse  partitions  into  separate  regenerate 
chambers  equal  in  number  to  half  the  number  of  cok 
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ohnmlH'ni  and  also  to  half  ill 
in  llii'  oven  sido  walls.  ( 
chamber  is  connected  bj  a 
generative  chambers  in  oik 
other  half  is  eiinnected  » 
chambers  in  a  tunnel  of  tin 
of  the  next  heating  chanil 
with  regenerative  chambers 
pur,  so  th.it  uniform  condil 
regenerative  chambers 
outlet  chambers  for  gases  in 


e  numbei  oi  he  n  tog  chambers 

in.-  lmlf  of  any  one  heating 
■  ■  \\  ith  one  of  the  rc- 
tiiiiiiil  ol  ii  pair,  while  the 
ih  one  oi  the  regenerative 
other  pair.  The  two  halvi 
t  communicate  respectively 
in  the  other  tunnels  of  eaob 

ions  oi  heating  always  obtain. 
art  alternately  as  inlet   and 

the  usual  manner.     11.  H. 


-  V.  Scmmler.  Fr.  Pat.  463,299,  Oct.  6,  1913. 
I'iik  hot  ooke  from  coke  ovens  is  cooled  in  chambers 
having  double  walls  through  which  water  is  circulated 
under  pressure  so  as  to  become  sii|ki  heateJ,  the  waste 
heat  being  thus  rendered  available  for  power  or  heating 

purposes.       11.   H. 


liii-lljirmlin 

267,180,  Feb. 


Ger.  I'at. 


T.  von   Bauer. 
13,  1913. 

The  heating  walls  of  the  oven  are  subdivided  horizontally 
li\  tews  of  perforated  boxes  tilled  with  fragments  of 
firebrick.  Air  anil  heating  gases  are  supplied  to  passages 
between  the  rows  of  boxes  and  have  to  pass  through  the 
masses  of  granular  material  in  the  boxes,  whereby  intimate 
mixing    and    more    complete    eomhustion    arc    attained. 

—A.  S. 


;.  Gobr.  Hinselmann.  tier.  I'at.  268,327, 
Jan  it.  1913. 
To  obtain  uniform  heating  of  coke-ovens  with  vertical 
heating  flues,  the  tines  start  from  different  heights,  or 
some  of  them  are  made  of  small  cross-section  up  to  a 
certain  height,  so  that  the  flarao  opens  out  only  in  the 
upper  part  of  the  flue.  -A.  S. 

(Joke  loic  in  sulphur  ;  Manufacttin  of .     A.  Fingerland, 

A.  Indra,  and  A.  Lissner.  tier.  Pat.  270,573,  Julv  7, 
1913. 
I'oal  is  carbonised,  or  eoke  is  heated,  after  addition  of 
oxides,  hydroxides,  or  salts  capable  of  acting 
catalytically  in  the  subsequent  treatment,  and  the  hot 
'oke  is  then  treated,  preferably  in  a  separate  apparatus, 
with  gases  or  vapours,  which  in  conjunction  with  the 
substances  added  previously,  serve  to  remove  sulphur. 
For  example  with  iron  filings  as  catalyst  and  chlorine  as 
the  gas,  ferric  chloride  and  sulphur  chloride  are  formed, 
Mb  of  which  are  volatilised. — A.  S. 

'tetous  fuel .-  Production  of .     A.  W.  Southev,  Mill 

Hid.  Eng.  Pat.  4006,  Feb.  17,  1913. 
^  spray  of  liquid  fuel  is  injected  by  a  jet  of  gas  from 
in  internal  combustion  engine  cylinder  into  a  chamber  to 
fhioh  air  is  admitted  so  that  partial  combustion  and 
onsequent  vaporisation  of  the  fuel  takes  place,  ignition 
>eing  effected  by  a  sparking  plug.  The  spray  Is  preferably 
lirected  upwards  from  the  surface  of  liquid  fuel  main- 
ained  at  a  constant  level  in  a  well  at  the  bottom  of  the 
aporising  chamber,  so  that  it  impinges  against  a  horizontal 
■ame-plate  from  which  the  excess  of  fuel  drips  back  into 
M  well,  while  the  mixture  of  vapour,  air,  and  products 
f  combustion  passes  on  through  an  annular  channel 
urrounding  the  baffle  into  the  inlet  pipe  of  the  engine. 
•  Ena.   Pat.   27.612  of  1911:  this  J.,   1913.   77.) 

— H.  H. 

■u-producers.     J.   B.   Jolly,  Chorlev,   Lanes.     Eng.   Pat. 

13.737.  June  13.  1913. 
»  a  producer  of  the  multi-chamber,  shaft,  regenerative 
i'pe,  suitable  for  the  treatment  of  sewage  c  'ke.  a  secondare 
nd  temporary  proneed  grate  is  introduced  above  the 
lam i  grate,  to  hold  up  the  fuel  bed  while  the  latter  is 
ithdrawn  and  the  clinker  removed. — J.  L.  F. 

as-generators.     T.     de     Fontaine,     Hanover,    Germany. 
Eng.   Pat.   18.413,   Aug.   31.   1913.     Under  Int.   Conv., 
g.  13,  1912.     Addition  to  Eng.  Pat.  24,611,  Oct.  26, 
'909. 

iK  .r*?™'    P&te    generator    with    helical    projections 
»cnbed  m  the  chief  patent  (this  J.,  1910,  684)  removes 


the  clinker  from  caking  ooals  loo  rapidly.      To  avoid  this 

the  pitch  of  the  helical  crushing  surface  ut  the  breaking 
jaws  is  gradually  and  continuously  diminished  toward* 

their  bases. — J.  L.  1". 

Oas ;  Apparatus  for  manufacturing       -.     E.  C.  and  I..  B. 
Jones,  San  Francisco,  Cal.     D.8.  Pal    1,089,926,  March 

10,    1911. 

Tut:  generator  comprises  two  lined  .-lulls,  connected  at 

the  base,  the  shorter  containing  two  and  On-  longer  thlee 

ohambera  divided  bj   chequerwork.     The  lower  nhamhar 

in  the  shorter  and  the  middle  one  in  the  longei  shell  arc 

provided  with  oil  inlets.    The  top  ohambers  have  inlets 

for  steam  and  gas.      The   other   usual   inlets   and  outlets 
an-   provided. — J.  L  F. 

Washing  or  scrubbing  gas;    Apparatus  for         .     P.    E. 

Williams,     Wanstead.      Eng.     Pat.      I0",0«6,     April     29, 

1913. 
The  stationary  washer  is  built  up  of  similar  units,  each 
consisting  of  a  chamber,  a,  open  at  the  bottom  and  pro- 
vided with  a  recessed  top,  '('.      The  sides,  .I-,  stand  in  the 


corresponding  recesses  of  the  row  below,  and  are  both 
notched  to  allow  free  downward  flow  of  scrubbing  liquid, 
and  perforated  to  permit  the  independent  passage  of 
ascending  gas.  Alternate  rows  are  staggered  to  produce 
a  cellular  structure.  The  gas-distributing  chamber  units 
are  closed  and  laterally  flanged  at  each  end. — J.  L.  F. 

Purifying  "producer"  and  lib  gas;    Materials  for . 

J.  M.  Wallwin.  Salford.  and   P.  S.  Sinnatt.  Manchester. 
Eng.  Pat.  28,682,  Dec.  12,  1913. 

The  purifying  material  is  mixed  with  particles  of  cork. 

-^7.  L.  I*. 

Blurt-furnace    gas;     Purification    of .     W.    Schwarz. 

Ger.   Pat.   271.1X17,  Nov.   17,   1912. 

Pi  RiFiCATios  is  effected  by  a  revolving  washer,  and  the 
impurities,  in  the  form  of  sludge,  pass  into  an  adjacent 
tank  provided  with  a  revolving  drum,  the  interior  of  which 
is  connected  with  a  suction  device.  The  impurities  form 
a  cake  on  the  surface  of  the  drum  ;  this  is  removed  by  a 
scraper,  whilst  the  water  is  returned  for  use  again. — A.  S. 

Separating  light  oSs  from  washing  oil  ami  regentrating  the 

latter;      Process    of .     H.     Koppers.     Essen-Ruhr. 

Germany.  Eng.  Pat.  15,965,  July  in.  1913. 
Light  oils  which  have  been  separated  from  «as  by  heavier 
washing  oils  arc  distilled  out  by  steam  and  the  vapours 
passed  through  a  fractionating  column.  The  liquid 
condensing  in  the  column  passes  into  a  steam-heated 
chamber  from  which  a  further  quantity  of  light  od  is  dis- 
tilled and  conducted  to  the  top  of  the  fractionating  column 
to  mix  with  the  other  lisht  oil  vapours,  while  the  un- 
vaporised  heavy-  oil  passes  out  into  cooling  vessels  where 
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the  naphthalene  separates.     The  heavy 
again  used  for  washing  gas. — H.  H. 


oil  can  then  be 


Carbon;     Conversion    of into     liquid     hydrocarbons 

and  halogen  derivatives  thereof.  G.  Tischenko  and 
H.  Plauson,  St.  Petersburg,  Russia.  Eng.  Pat.  27.430, 
Nov.  28,  1912. 

Coke,  coal,  charcoal  or  other  carbonaceous  material  is 
impregnated  with  a  saturated  solution  of  the  oxides, 
hydroxides  or  salts  of  alkali  or  alkaline-earth  metals  or  of 
aluminium,  iron,  zinc,  copper,  lead,  tin,  or  antimony,  or 
the  carbon  is  mixed  with  the  dry  salts  or  with  the  metal 
powder,  and  the  mixture  heated  in  a  closed  furnace  by 
means  of  the  electric  arc  in  the  presence  of  free  hydrogen, 
water  vapour,  or  combined  water.  Various  hydrocarbons 
are  formed  according  to  the  metal  used,  including  acetylene 
and  benzene.  The  gases  are  cooled  and  washed,  and  the 
hydrocarbons  which  have  not  been  polymerised  are  passed 
through  tubes  packed  with  catalytic  material  (spongy 
nickel  or  iron)  at  450° — 500°  C.  Aluminium  salts  yield 
hydrocarbons  of  the  methane  series  ;  alkali  carbonates 
yield  aromatic  hydrocarbons  ;  sodium  aluminate  yields  a 
mixture  of  paraffins,  aromatic  hydrocarbons  and  terpenes. 
Halogen  derivatives  are  obtained  bv  using  chlorides  of  the 
metals.  (See  also  Eng.  Pats.  27,428  and  27,429  of  1912  ; 
this  J.,  1914,  244.)— A.  T.  L. 

Petroleum;    Process  and  apparatus  for  the  transformation 

of and   similar   hydrocarbons    into   products   having 

a  lower  boiling  point.  G.  Renard,  Brussels.  Eng.  Pat. 
3413,  Feb.  10,  1913. 
A  stream  of  liquid  petroleum  is  forced  through  an  unin- 
terrupted passage,  e.g.,  a  nickel  steel  tube  10  mm.  inside 
and  21  mm.  outside  diameter,  and  60  metres  long,  the  first 
part  of  which  is  maintained  at  400° — 450°  C.  and  at  a 
pressure  in  excess  of  the  vapour  tension,  such  as  40  to 
50  atmospheres,  while  the  second  part  serves  for  cooling. 
A  weighted  valve  at  the  end  of  the  passage  may  be  used 
t  >  maintain  the  pressure. — H.  H. 

[Mineral    oil]     Lubricant.      W.    M.    Simpson,    Hastings. 
Eng.  Pat.  24,461,  Oct.  28,  1913. 

Cbude  or  heavv  refuse  mineral  oil  (80  to  95  per  cent.) 
is  heated  to  300°— 350°  F.  (149°— 177°  C.)  and  mixed  with 
hot  asphalt  urn  (20  to  5  per  cent.).  0-25  per  cent,  of 
graphite  or  mica  may  also  be  added.  The  lubricant  is 
suitable  for  heavy  machinery. — A.  T.  L. 

Coal ;    Process  for  converting  fine into  a  marketable 

fuel.  J.  Evans,  Melbourne.  Eng.  Pat.  18,270,  Aug.  11, 
1913.     Under  Int.  Conv.,  Aug.  19,  1912. 

See  Fr.  Pat.  461,400  of  1913  ;  this  J.,  1914,  243.— T.  F.  B. 

Gas  producers.     L.  Carretero.    Lugo,    Spain.     Eng.    Pat. 

6262,   March   13,   1913.     Under  Int.  Conv.,  March   14, 

1912. 
See  Fr.  Pat.  455.518  of  1913  ;  this  J.,  191S,  936.— T.  F  B. 

Sulphuretted  hydrogen  from   gases  ;    Process  for  removing 

.     K.  Burkhciser,  Hamburg,  Germany.     Eng.  Pat.< 

13,724,  June  13,  1913. 

See  Ger.  Pat.  263,593  of  1912  ;  this  J.,  1913,  971.— T.  F.  B. 

Distilling  or   mixing  petroleum,   tar  oils,    etc.     Ger.    Pat. 
270,832.     See  in. 

Calorimeter' for'  flowing    liquids    or    gases.       U.S.     Pat. 
1, OSS  280.     See  XXIII. 


IIb.— DESTRUCTIVE   DISTILLATION ; 
HEATING  ;    LIGHTING. 

Direct  recovery  of  ammonia  as  sulphate  without  distillation. 
Strommenger.     See  VII. 


Patents. 

Distillation  of  bituminous  matters  ;    Process  and  apparatus 

for   the    continuous  fractional .     J.    G.    Aarts.     Fr. 

Pat.  463,739.  Julv  23,  1913.     Under  Int.  Conv.,  Aug.  1, 
1912,  July  10,  17,  and  19,  1913. 

Coal,  etc.,  is  supplied  to  a  continuously  acting  vertical 
retort  in  such  a  manner  that  it  becomes  closely  packed 
and  compressed  near  the  walls  of  the  retort  but  remains 
loosely  packed  at  the  centre,  thus  allowing  the  distillation 
gases  to  escape  readily.  The  coal  is  fed  through  an 
annular  passage  and  is  forced  downwards  at  the  sides  of 
the  retort  by  a  spiral  screw  working  in  this  passage,  or  by 
reciprocating  stamps,  or  merely  by  the  weight  of  the  coal 
itself.  The  temperature  increases  progressively  as  the 
coal  descends  in  the  retort.  The  coke  produced  enters 
a  cooling  zone  where  steam  is  injected  into  the  mass,  and 
is  discharged  through  a  water-seal  by  a  reciprocating  grate 
or  other  mechanical  device. — H.  H. 

Heating  kilns  and  retorts  ;  Method  of .     D.  S.  Jacobus, 

Jersey  City,  Assignor  to  The  Babcock  and  Wilcox  Co., 
Bayonne,  N.J.     U.S.  Pat.  1,086,716,  Feb.  10,  1914. 

In  operating  a  series  of  steam  heated  drying  kilns,  saturated 
steam  and  then  superheated  steam  are  admitted  to  the 
kilns  in  turn.  The  superheated  steam  passes  without 
condensation  through  the  kiln  to  which  it  is  first  supplied 
and  is  then  conducted  into  one  or  more  of  the  other  kilns 
where  it  condenses. — H.  H. 

Electric  filaments;     Manufacture   of .     C.    Auer  von 

Welsbach,    Vienna.     U.S.    Pat.    1,090,111,    March    10, 
1914. 

A  solution  of  a  mixture  of  salts  of  osmium  and  of  a 
refractory  oxide  is  treated  with  a  reagent  such  as  am- 
monium sulphjdrate  which  precipitates  both  the  osmium 
and  the  refractory  oxide.  The  precipitate  is  washed, 
dried,  and  heated  in  a  reducing  atmosphere  till  the  osmium 
is  reduced  to  metal,  whilst  the  other  compound  remains 
as  a  refractor}'  oxide.  The  resulting  mixture  is  then 
formed  into  filaments. — W.  H.  C 


ffl.— TAR  AND  TAR  PRODUCTS. 

Tar  treatment  of  roads.     Revision  of  Road  Board  specifica- 
tions.    J.  Gas  Lighting,  1914,  125,  807. 

The  chief  modifications  of  the  earlier  specifications  (this 
J.,  1911,  676)  are  as  follows  :  Tar  No.  1  (for  surface  tarring 
of  roads).  The  requirement  that  the  distillate  between 
170°  and  270°  C.  shall  remain  clear  and  free  from  crystale 
of  naphthalene,  etc.,  when  kept  at  30°  C.  for  i  hour,  may 
be  waived  in  the  case  of  tar  supplied  direct  from  gas- 
works, but  it  is  preferable  not  to  use  tar  containing  much 
naphthalene.  The  tar  should  contain  from  12 — 21  per 
cent,  of  "  free  carbon  "  {i.e.,  residue  left  after  extraction 
with  benzene  and  carbon  bisulphide).  Tar  No.  2  (for 
making  tar-macadam  and  for  surface  tarring  in  very  hot 
weather  when  the  road  crust  is  exceptionally  dry).  The  tai 
should  contain  12 — 22  per  cent,  of  "  free  carbon  "  and 
may  contain  up  to  25  per  cent,  by  vol.  of  tar  (or  distillate: 
or  pitch  therefrom)  produced  in  the  manufacture  of  car 
buretted  water-gas.  Pitch  and  tar  oils.  Prepared  pitel 
from  tar  distilleries  should  contain  16 — 28  and  com 
mercial  soft  pitch  18 — 31  per  cent,  of  "  free  carbon."  Th; 
soft  pitch  and  tar  oils  may  contain  up  to  25  per  cent.  0 
products  from  carburetted  water-gas  tar. — A.  S. 

Patents. 

Coal  tar  or  its  products ;    Treatment  of for  the  remon 

of  the  properties  therein  tending  to  induce  pitch  canct 

H.  W.  Robinson,  Sedgley.     Eng.  Pats.  4159  and  10,19 

Feb.  18  and  April  30,  1913. 

The  addition  of  small  quantities  of  formaldehyde  or  otb 

aldehyde,  or  their  equivalents,  to  coal  tar  at  a  suitaj 

stage  in  the  distillation  process,  results  in  the  productK 
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ii  : 


«>f  a  pitch  entirely  or  almost  free  from      auxetios  "  and 

therefore   harmless  as   regards  liability    bo   induce   pitoh 

ir.     Should  i<  be  inconvoniont   to  add  formaldehyde 

during  tho  distillation,  Bugar  or  other  substanoe  winch 

omposesat  a  temperature  bolow  '-'•"><  •  ' '-.  with  formation 
of  formaldehyde,  maj  bo  used.  When  formaldehyde  is  to 
be  added  to 'the  tar  during  distillation,  it  is  advisable  to 
remove  tho  lighter  fractions  in  the  usual  manner,  and 
when  the  temperature  of  tho  residue  reaohes250     -270   C, 

introduce   the   formaldehyde   along   with   the  Bteam. 

essful    results   have   been   obtained    bj    using  about 

1)  gallons  ,.f  Id  por  cent,  formaldehyde  to  2000  galls,  of 

tar.     A  special  apparatus  is  described  f>>r  mixing  form- 

aldehyde  with  the  steam  to  bo  introduced  into  the  stills. 

— T.  F.  B. 

Pilch:     lltinl    commercial and    method   of  preparing 

Mime.     C.    N.    Stevens.    Kcnilworth,    Assignor    to 

Barret)     Manufacturing     Co.,     Chicago.     U.S.     Pat. 

1,088,635,  Feb.  24,   1914. 

ii  pitch  in  a  granular  and  globular  form  is  obtained 

kg    allowing  the  molten  material,   in  the  form  of  small 

particles,  to  fall  through  an  ascending  current  of  air  into 

a  oooling  bath,  and  subsequently  removing  the  product 

from  the  bath  and  drying  it.— T.  F.  B. 

Tar  oils  ami  tars  of  vegetable,  animal,  or  mineral  origin, 

ami  similar  products;    Process  for  treating .     R.  J. 

Zink.  tier.  Pat.  269,261,  Dee.  15,  1912. 
Tars  or  tar  oils  are  treated  with  neutral  or  alkaline  solu- 
tions of  sulphonated  soaps,  sulphonated  oils  or  fats,  etc., 
such  as  Turkey-red  oil,  and  the  solutions  or  emulsions  thus 
famed  arc  heated  or  mixed  with  largo  quantities  of  water 
to  separate  the  soluble  from  the  insoluble  fractions  of  the 
tar.— T.  F.  B. 

Distilling  or  miring  petroleum,  tar  oils,  etc.  ;    Process  for 
— .     L.  Steinschneider.     Ger.   Pat.  270,832,  Jan.   7, 
1913. 

Steam  or  air  is  introduced  intermittently  under  pressure 
nto  the  distilling  or  mixing  apparatus  :  for  this  purpose 
of  cylinders  may  be  provided,  through  which  the 
■•team  or  air  is  forced  by  means  of  pistons  worked  by 
suitable  gearing  :  pipes  with  perforated  distributing 
nozzles  lead  the  steam  or  air  from  the  cylinders 

to  suitable  points  in  the  apparatus. — T.  F.  B. 

n-Cresol    from    p-cresol ;      Process    for    sejxtrating . 

H.  Tcrrisse.     Fr.  Pat.  463,221,  Sept.  26,  1913. 

Toe  mixture  of  m-  and  p-cresol  is  treated  with  the  amount 
f  70  per  cent,  sulphuric  acid  theoretically  necessary  to 
ulphonate  the  m-cresol :  this  process  is  carried  out  in 
partial  vacuum,  e.g.,  under  a  pressure  of  about  30  mm., 
M  preferably  at  a  temperature  of  35°  to  40°  C.  The 
i-dreeolsulphonic  acid  is  converted  into  its  sodium  salt 
v  adding  sodium  carbonate  or  normal  sodium  sulphate 
ml  the  p-cresol  is  separated  from  it  hy  distillation  with 
earn  :  the  residue  of  sodium  m-cresolsulphonate  is  con- 
erted  into  the  free  acid  by  treatment  with  sulphuric 
id,  and  the  m-cresol  is  separated  bv  means  of  superheated 
cam.— T.  F.  B. 


preparations  [nitro-com  pounds]  ;    Process  for 

Hng .     Farbwerke  vorm.   Meister,   Lucius,   und 

me.     Fr.   Pat.  463.288.  Oct.  4,  1913.     Under  Int. 
.  Oct  111  and  Nov.  5,  1012.  and  Sept.  10.  1913. 

ve  nitrocompounds,  such  as  di-  and  polynitro- 

lenots   and   their  salts,   can   be  rendered  entirely  non- 

by  adding  to  them  cither  waste  sulphite-cellulose 

'  h    >r  without  addition  of  caustic  soda  or  sodium 

I  certain  inorganic  salts,  such  as  common  salt. 

10  c"'  -phates.  etc.,  or  a  phenol  or  salt  of  a 

enoL     For  example,  the  nitrocompound  may  be  mixed 

h  its  own  or  a  greater  weight  of  sulphite  lyes  and  the 

aporated  to  dryness  at  a  moderate  temperature  ; 

duct   is  dry  and  non-explosive.     The  addition  of 

phenols  or  of  the  inorganic  salts  is  especially  suitable 

e  nitre-compounds  are  to  be  used  for  impregnating 

'  3<i- — T.  r .  B. 


Nitrosulphazones ;      Pro  fn     preparing .     Farb- 

werke viinii,  Meister,  Luoiua,  und  Brilning,     I  '•<  I    Pat 
260,747,  Nov.   12,   1912. 

NiiEOSi  LFRAZoma  am  obtained  bs  treating  sulphazonet 
in  oonoentrated  sulphuric  acid  solution  with  nitrating 
agents  at  low  temperatures.  The  product  i  can  be  n  duo  -I 
to  uiiiiio -compounds,  and  can  be  combined  with  diazo- 
compounds  in  alkaline  solution.     T.  F.  B. 

Sulphaxanesulphonic   acids. ;     Process  for   preparing . 

Farbwerke  vorm.  Meister,  Lncius,  und  limning.     Ger. 

Pat.  269,748,  Nov.   16,   1912. 
SuLPHAZOXES  can  be  sulphonated  h\    t  renting  them  with 
sulphuric    acid    containing    anhydride    at    moderate    tem- 
peratures.    The  products  arc  capable  of  combining  with 
diazo  compounds  to  form  azo  dyestuffs. — T.  F.  B. 

Condensation  products  of  the  qnthraquinOM  series  ,•    Process 

for     preparing     nitrogenous .     Farbwerke     vorm. 

.Meister,  Lucius,  und  Bruning.  Ger.  Pat.  269,749, 
•  Ian.  26,  1913.  Addition  to  Ger.  Pat.  265,725  (see  this 
J..  1913,  1060). 
1  -A.mixh-4-chlokoanthkaqi.'Inonk  is  condensed  with 
cj-naphthol  in  presence  of  zinc  chloride,  at  a  temperature 
below  200°  C,  preferably  at  180°— 190°  C.  The  product 
is  insoluble  in  alcohol,  acetone,  and  aromatic  hydro- 
carbons, but  is  easily  soluble  in  pyridine.  The  chlorine 
atom   is   highly   reactive. — T.  F.  B. 

Anthraquinone  derivatives  containing  nitrogen  ;   Process  for 

preparing .     Farbenfabr.   vorm.  F.   Bayer  und  Co. 

Ger.  Pat.  269.S+2,  Jan.  21,  1913. 
A  diazonium  salt  of  o-aminomethylanthraquinone  or  a 
derivative  thereof  is  heated  in  feebly  acid  solution  or  is 
treated  with  a  substance  which  will  unite  with  mineral 
acid,  or  an  o-aminomethylanthraquinone  is  treated  with 
nitrous  acid  in  absence  of  other  mineral  acid.  The  pro- 
ducts are  formed  by  the  elimination  of  the  elements  of 
water  or  of  a  hydrohalogen  acid  from  o-diazometh' 1- 
anthraquinone  or  of  a  salt  thereof,  and  are  therefore 
indazole  derivatives. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Iron    salts    of   phenols.      VI.    Salts   of  alizarin   ferri-acid. 

R.  F.  Weinland  and  K.  Binder.     Ber.,  1914,  47,  977— 

985.     (See  also  this  J.,  1913,  1029.) 
Alizarin  forms  a  ferri-acid  of  formula  : 

[Fe(C6H1(CO),CtH202)3]H3 

which  gives  well  crvstallised  sodium,  potassium  and 
ammonium  salts  in  the  form  of  dark  reddish-black  crystal- 
line  powders.  These  are  soluble  in  alcohol  and  water  ; 
no  precipitation  occurs  on  adding  alkali  to  the  aqueous 
solutions,  but  dilute  acids  destroy  the  colour  and  give  a 
precipitate  of  alizarin.  The  calcium  salt  is  not  crystal  ine 
and  is  onlv  sparingly  soluble  in  water.  A  crystalline 
brownish-red  acid  potassium  alizarate, 

C6H,(CO)2C.iH2(OK)OH+C-Hl'' 
is  described  and  also  a  similar  tripotassium-dializarate. 

GaUoflavin   and  purpurogallin.      J.    Hcrzig.     Ber.,    1914. 

47,  953—955. 
By  the  oxidation  of  galloflavin,  or  of  isogalloflavin  (this 

I  1014  131)  with  dilute  nitric  arid,  the  author  obtained 
'hr^tailne  substance  of  m.  pt.  101°-  103  C,  proved  to 
be  oxX  acid.     It  was  similar  in  properties,  ni.  pt.,  and 

,;.  pt.  of  its  dimethyl  den,  atWe,  ^^Pf^J^ 
bv  Dean  and  Nierenstein  [Ber.,  1913,  46,  3S6hJ  by  oxi- 

Un.  purpurogallin  with  dilute  nitnc  acd  and  described 
by  them  as  .lihvdroxyhcmimellitic  acid.  M.uenvcr,  the 
product  obtained  from  purpurogallin  by  working  accord- 
ing to  Dean  and  Xiercnstein's  method,  also  proved  to  be 
oxalic  acid. — G.  H.  F. 
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Alkali  fusions.  [Formation  of  indoxyl  from  phenylglyrin 
and  of  acetic  acid  and  ethane  from  acetylene.}  H. 
Feuchter.     Chcm.-Zeit..  1014.  38,  273—274. 

Theory  of  indoxyl  ring  formation  in  the  fusion  of  phenyl- 
glycin  tcith  alkali.  By  the  action  of  metallic  sodium  on 
anhydrous  sodium  acetate  in  presence  of  fused  alkali  at 
200° — 220°  C,  1  mol.  Hs  is  evolved  and  2  mols.  Xa  con- 
sumed per  2  mols.  CH3C02Xa.  and  the  whole  of  the  acetic 
acid  of  the  sodium  acetate  can  be  recovered  from  the 
reaction  product.  This  indicates  that  reaction  takes  place 
only  at  the  CO-group,  with  formation  of  alkali  ortho- 
acetate  CH3C(ONa)3.  which  is  decomposed  by  water  into 
alkali  and  alkali  acetate.  Alkali  orthosulphate,  S(OXa)s, 
is  formed  in  an  analogous  manner  from  anhydrous  sodium 
sulphate  at  260°  C. :  and  the  improved  yield  of  alkali- 
indoxvl  from  the  alkali  compound  of  phenylglycin  and 
fused  alkali  produced  by  addition  of  sodium,  is  attributed 
to  an  analogous  formation  of  the  ortho-salt  of  phenyl- 
glycin-alkali : — 


Dyestuffs:    A    elation    between   constitution   and   depth   of 

colour   of .     E.    R.    Watson.     Chem.    Soc.    Trans., 

1914,  105,  759—767. 

The  possession  of  a  deep  shade  (i.e.  blue,  etc.)  by  a  dyestuff 
is  not  merely  a  question  of  molecular  complexity  :  dyestuffs- 
which  vary  in  shade  from  one  end  of  the  spectrum  to  the 
other  may  have  similar  general  configurations  and  molecu- 
lar weights,  e.g..  hexahydroxybenzophenone  and  Anthra- 
cene Blue  WR,  diaminoazobenzene  and  indamine, 
quercetin  and  gallacetein,  etc.  The  theory  is  put  forward 
that  if  a  dyestuff  be  quinonoid  in  all  its  possible  tautomeric 
forms  it  will  show  a  deep  colour,  however  simple  the 
molecule  may  be.  If,  on  the  other  hand,  there  is  a 
possibility  of  the  molecule  existing  in  a  non-quinonoid 
form  it  will  not  attain  a  deep  colour,  although  the  molecule 
may  be  complex.  Thus,  the  triphenvlmethane  dyestuffs, 
the  pyronines,  benzeins,  fluorones,  indophenols,  indaniines, 
oxazines,  tbiazines  and  azines  all  satisfy  the  test  for  a  deep 
colour.     On    the    other    hand    the     benzophenone    and. 
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HO.C(OXa), 


T.H/      )ck2 

C(OXa)3 


C.H, 


—  XaOH  xH 

CH2  *C6H4/__^CH 

cToXa)2  C(ON»l 


/NH\ 


-»  CH,.CO.ONa. 


Behaviour  of  acetylene  in  the  alkali  fusion.  Acetylene  is 
completely  absorbed  by  fused  alkali  (caustic  potash  plus 
caustic  soda)  at  220°  C,  hydrogen  being  evolved,  and  the 
reaction  product  when  treated  with  water  yields  alkali 
acetate.  Alkali  ortho-acetate  is  probably  formed  as  inter- 
mediate product  : 

CH;CH+2XaOH  = 

-XaOH 

CH,.CH(OXa), *CH3  C(OXa)3- 

"     -2H 

Up  to  60  per  cent,  of  the  theoretical  quantity  of  acetic  acid 
is  produced.  If  metallic  sodium  be  added  to  the  fused 
alkali,  acetylene  is  still  absorbed  but  no  hydrogen  is 
evolved,  and  the  residue,  which  is  free  from  acetate,  when 
treated  with  water  evolves  a  volume  of  ethane  equal  to 
that  of  the  acetylene  absorbed. — A.  S. 


Bisazophenolphthalein    and    the    coloured    sails    of  phenol- 

phthalein  ;  Constitution  of .     B.  Oddo.     Ber.,  1914, 

47,  967—972. 

Evidence  in  support  of  the  lactone  formula, 

(HO.C6H4)2  :  C,C0H4.CO.O, 

for  phenolphthalein  is  given  by  the  formation  of  bisazo 
derivatives  of  the  type  :  

(R.N2.CCH,.0H)2 :  C.C6H4.C0.6. 

The  latter  give  di-acetyl  compounds,  and  on  reduction 
diaminophenolphthalein,  identical  with  the  diamine 
formed  by  reducing  dinitrophenolphthalein  : 

3  4  j i 


(N02.C6H3.OH)2 :  C.C6H4.CO.O. 


— G.  H.  F. 


l.2-Naphlhoqui>:onc-i-sulphonic  acid  ;    Condensations  with 

.     F.  Sachs  and  L.  Oholm.     Ber.,  1914,  47,  955— 

961. 
Oxythionaphthene  and  fluorene  behave  as  "  negative  " 
methylene  compounds  (Sachs,  this  J.,  1905,  1327),  giving 
coloured  condensation  products  with  1.2-naphthoquinone- 
4-sulphonic  acid.  The  product  from  oxythionaphthene 
crystallises  from  alcohol,  xylene  or  nitrobenzene,  in  fine 
brown-violet  needles,  having  a  metallic  lustre  and  sub- 
liming at  170°  C.  It  is  a  mordant  dyestuff,  and  also  dyes 
as  a  vat  colour  because  of  its  indigoid  structure,  giving 
upon  air  oxidation  a  beautiful  blue  shade,  very  sensitive 
to  acids.— G.  H.  F. 


xanthone  derivatives,  the  flavones  and  flavonols,  ellagic 
acid  and  the  azo-dyestuffs  can  all  be  represented  by  non- 
quinonoid  formulae  and  many  members  of  these  groups, 
despite  considerable  molecular  complexity,  have  no 
great  depth  of  colour.  To  ensure  a  deep  colour  it  is  not 
sufficient  that  a  substance  should  have  a  permanently 
quinonoid  structure,  but  it  must  be  capable  of  tautomerisa- 
tion  from  one  quinonoid  arrangement  to  another,  the 
change  taking  place  in  one  and  the  same  benzene  ring. 
Dyes  which  have  possible  non-quinonoid  forms  are  not 
included,  many  of  these  (e.g.  indigo)  having  deep  colours. 
Irregularities  are  introduced  into  the  author's  scheme  by 
certain  factors  well  known  to  have  a  deepening  effect  on 
the  shape  of  dyestuffs,  e.g.,  increasing  the  number  of 
auxochromes,  the  replacement  of  hydroxyl-  by  substituted 
amino-groups,  and  so  on.  The  theory  explains  the 
contrast  in  shade  between  auramine,  which  can  be  repre- 
sented in  a  non-quinonoid  form,  and  the  triphenylmethanc 
dyestuffs,  which  are  quinonoid  in  all  their  possible  tauto- 
meric forms. — J.  B. 

Secondary  colours  :   Contribution  to  the  question  of 

E.  Havas.     Ber.,  1914,  47,  994—995. 

Spectroscopical  examination  of  1-aminophenylphenazo 
nium  chloride,  and  of  1-aniinophenylnaphtnophenazo 
nium  chloride,  support  the  view  of  Kehrmann  and  Cordon 
(this  J..  1913.  973)  that  the  greenish  yellow  colour  of  thee 
compounds  is  to  be  regarded  as  secondary  yellow. — G.  H.  1 


Patents. 

Azo  dyestuffs  ;  Manufacture  of  yellow .     P.  A.  Newt. 

London.     From  Farbenfabr.  vorm.  F.  Baver  und  C< 
Elberfeld,  Germany.     Eng.  Pat.  8415,  April  9,  1913. 

The  diazo  compounds  of  toluidines  or  their  sulphon 
acids  are  combined  with  l-chlorophenvl-3-methyl 
pyrazolonesulphonic  acids,  or  the  diazo  compounds  a 
combined  with  acetoacetic  ester  and  the  resulting  coi 
pounds  are  condensed  with  chlorophenylhydrazineo' 
phonic  acids.  The  products  dye  wool  from  acid  bat 
level  greenish-yellow  shades,  fast  to  light. — T.  F.  B. 

Monoazo  dyestuffs  ;  Process  for  producing .     Farbi 

fabr.  vorm.  F.  Baver  und  Co.  First  Addition,  dai 
Oct.  2.  1913,  to  Fr.Pat.  457,S40,  April  21,  1913.  I  '* 
Int.  Conv.,  Oct.  15,  1912. 
Dyestvffs  analogous  to  those  described  in  the  pnnci 
patent  (see  this  J.,  1913,  1004)  are  obtained  by  combin 
with  naphtholsulphonic  acids,  aminonaphthoUulpnc 
acids,  etc.,  the  diazo  compounds  of  the  aminobenzin 
azole    or    y)-aminophenylazimino    derivatives    of   am' 
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MUoylic  acid.  'I'lir  bcnziminazole  derivatives  iny  bo 
1  b\  condensing  aminosalicylic  acid  with  dinitro- 
shlorobcnzene,  reducing,  "nd  treating  the  resulting  2.4- 
tfaminophenylaminosalicylic  acids  with  aci.h  latin  ■  md 
igents.  The  aminophonylazimino  compounds 
max  be  obtained  by  reducing  2.4-dinitrophenyl-p-amino- 
■nlphosalicvlic  acid  to  the  nitro  amino  compound,  treat  ing 
with  nitrons  acid,  and  reducing  the  product.  The  resulting 
dv.-stuiTs  furnish  fast  shades  varying  from  yellowish-red 
to  bluish  red  and  red-violet.    -'I'.  1'.  B. 

I'n/  dyestuffs  of  the  anthraquinonc  series  containing  sulphur  ; 

Process    fur    producing .     Farbenfabr.     vorm.     F. 

liner  und  Co.     I'r.  Pat.  4(i3,698,  Oct.  16,  1913.     Under 
Int.  Conv.,  Oct.  25.  1912. 

POBSTAMCES  which  dye  cotton  yellow  to  ml  shades  from 
the  vat,  are  obtained  by  the  action  of  a  polj  thiophenol  on 
.it  least  two  mols.  of  a  negatively-substituted  anthra- 
■oinone  derivative,   or  by   the  action  of  a  derivative  of 

benzene  containing  two  or  more  halogen  atoms  on  at 
least  two  mols.  of  an  anthrai|iiin>inyl-merraptan.  The 
dyestuff  front  a-chloroanthraquinono  and  benzene-1.3- 
dimcrea|itan  gives  yellow  shades  from  the  vat,  whilst 
that  from  l-benzoylamino-4-chloroanthraquinone  and 
benzene- 1.3 -dimercaptan  dyes  scarlet  shades. — T.  F.  B. 

Vat   dyestuffs   of  the   anthraquinonc   series;   Process  for 

preparing .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Pat  270,579,  Aug.  13,  1912. 
\\n\o  wTirRAgrixoNKs   or   their  derivatives  are  treated 
with    oxalic    esters   in    presence   of   alkaline   condensing 
■gents.     The  products  dissolve  with  difficulty,  and  may 
he  used  as  vat  dyestuffs. — T.  F.  B. 

Pyridm-  :  Process  for  preparing .     Farben- 

"fahr.    vorm.    F.    Baver    und    Co.     Gcr.    Pat.    269,894, 
.Ian.  4.  1913. 

a-PvRinosEs  are  condensed  with  secondary  or  tertiary 
aromatic  amines  in  presence  of  dehydrating  condensing 
■gents.  The  resulting  dyestuffs  can  be  applied  to  wool 
and  to  tannin-mordanted  cotton.  Orange-red  shades  are 
obtained  with  the  products  from  the  simplest  pyridones 
and  from  the  quinolones,  whilst  bine  dyeings  are  pro- 
!  with  those  from  the  anthrapyridones. — T.  F.  B. 


Polyozo  dyestuffs;  Manufacture  of .     R.  B.  Ransford, 

London.     From  L.  Cassella  und  Co..  G.  m.  b.  H.,  Frank- 
fort, Germany.     Eng.  Pat.  8984,  April  16,  1913. 

A  p-xrrROAMiXE  is  diazotised  and  combined  with  a 
naphtholsulphonic  acid,  the  monoazo  dyestuff  is  reduced, 
diazotised,  and  combined  with  1.6-  or  1.7-naphthylamine- 
sulphonic  acid,  and  the  product  is  diazotised  and  com- 
bined with  rosorcinol :  the  same  result  is  obtained  by 
saponifying  the  monoazo  dyestuff  from  an  acetyl-/)- 
.hamine  and  a  naphtholsulphonic  acid  and  then  proceeding 
as  above.  Identical  dyestuffs  are  obtained  by  combining 
.hazotined  4-nitro-l-naphthylamine-6-  or  -7-sulphonic 
i  id  or  4-acidylamino-l-naphthylamine-6-  or  -7-sulphonic 
acid  with  an  amine  having  a  free  p-position,  diazotising, 
combining  with  a  naphtholsulphonic  acid,  reducing  or 
saponifying,  again  diazotising,  and  finally  combining  with 

ioL     Another  method  for  preparing  the  dyestuffs 

»  to  diazotise  a  monoazo  dyestuff  of  the  type.  XH.X.X,- 

acid,   combine   with    a    naphtholsulphonic    acid, 

diazotise,    and     finally     combine    with    resorcinol.     The 

products  dye  cotton  fine  greenish  to  reddish  blue  shades, 

washing  and  to  light  :  the  fastness  to  washing  may 
be  improved  bv  after-treatment  with  formaldehyde. 

— T.  F.  B. 

fiasic  dyestuffs  ;    Process  for  preparing .     L.  Cassella 

und  Co.  Ger.  Pat.  269,802,  Jan.  8,  1913. 
AMiNoArR!r.ixir\i  dyestuffs  are  treated  with  aqueous 
solutions  of  metallic  cyanides,  and  the  products  are 
"xidised.  The  intermediate  compounds  possess  no 
tinctorial  properties,  but  oxidation  converts  them  into 
basic  djestuffs  which  dve  red  to  violet  shades.— T.  F.  B. 


Vat  [anthracene]  dyestuff I  , ,,.  (,„  their  formation. 

-M.  lljin-ky.  and  K.   Wedelrind  und  Co.,  Uerdingen  on 
Koine,  Germany.     Eng.  Pat.  19.435,  Aug.  27,  1913. 
DvKSTiys  containing  sulphur,  which  produce  olive  and 
■  row,,  shades  from   the  hydroBHlphite  vat.  are  obi 
oy  heating  with  thiosulphatea  in  ab  eno    i  Ivent 

or  liquid  diluent,  anthraqurooneaidphonic  acids  or  their 
salts,  alizarinsiilphonic  acids  or  their  lalte,  sulphonii  ...  ids 
of  anthrallavic  acid  or  of  wo-anthraflavie  acid  or  their 
salts,  or  their  halogen  derivatives,  oi  2-hydroxyanthra- 
qiiinono  or  its  l-chloro-  or    dibromo  .!.■„,  i  ,1  the 

products  are  insoluble  in  sodium  sulphide  solutions.  The 
dyestuffs  obtained  by  this  process  from  2-hydroxyanthra- 

q.nnone,    L-ohloro-2-hydroxyanthraqnii .       ,„..- 

z-nyo^xyanthraqninone  may  be  dissolved  in  concen- 
trated sulphuric  acid,  prccipitat.-d  bj  a, Ming  water,  and 
treated  with  an  alkaline  solution  of  chlo  inel  this  treat- 
ment converts  the  brown  dyestuffs  into  orange-red  dye- 
stuffs  of  very  pure  shade.— T.  P.  B. 

Polyazo  colouring  matters  ;   Process  for  the  manufacture  of 

bronze-brown    to   olive-brown   direct  di/eing .     Chem. 

i-abnk  vorm.  Sandoz,  Basle.  Eng.  Pat.  23  119 
Oct.  13.  1913.  Under  Int.  Conv..  Feb.  12.  1913. 
A  tktrazotiskd  /.-diamine  of  the  diphenyl  series  is  com- 
bined with  one  mol.  of  a  phenol-o-carboxvlic  acid  and 
with  one  mol.  of  1.8-aminonaphthol-3.6-disnlphonic  acid, 
and  the  ammo  group  is  diazotised  and  combined  with 
resorcinol;  if  this  trisazo  dyestuff  is  combined  with  a 
nitro-diazo  compound  of  the  benzene  series  in  feebly 
alkaline  solutions  or  in  solutions  made  feebly  acid  with 
a  fatty  acid,  polyazo  dyestuffs  are  obtain.,!',  which  are 
readily  soluble  in  water  and  dye  unmordanted  cotton  from 
neutral  or  feebly  alkaline  baths,  bronze-brown  to  olive- 
brown  shades  fast  to  washing.  Subsequent  treatment  of 
the  dyeings  with  chromium  fluoride  or  with  bichromate 
and  acetic  acid  increases  their  fastness  to  washing  without 
appreciably  altering  the  shade. — T.  F.  B. 

Safranine    dyestuffs  ;     Derivatives    of .     Act.-Ges      f 

Anilinfabr.  Fr.  Pat.  463,357,  Oct.  7,  1913.  Under 
Int.  Conv.,  July  15,  1913. 
New  derivatives  of  dyestuffs  of  the  Safranine  series,  which 
are  insoluble  or  very  sparingly  soluble  in  water,  can  be 
obtained  by  treating  the  dyestuffs  or  their  salts  with 
tannin.  The  products  are  especially  suitable  for  use  in 
making  colour  lakes.  Example  ;  1000  parts  of  Tolu- 
safranine  hydrochloride  are  dissolved  in  hot  water  and 
500  parts  of  sodium  acetate  and  then  an  aqueous  solution 
of  2000  parts  of  tannin  are  added.  The  tannin  derivative 
separates  and  is  filtered,  washed  with  cold  water,  and 
dried.— T.  F.  B. 

Condensation  products  [dyestuffs]  from  cnrbazoles  and 
phthalic  anhydride.  BatUsche  Anuin  und  Soda  Fabrikt 
Fr.  Pat.  463,508,  Oct.  10,  1913.  Under  Int.  Conv., 
Nov.  1,  1912. 
Carbazole  or  one  of  its  derivatives  is  condensed  with 
phthalic  anhydride  in  presence  of  concentrated  or  slightlv 
diluted  sulphuric  acid.  The  products  which  do  not 
contain  sulphonic  groups  are  vat  dxestuffs.  whilst  the 
sulphonated  products  are  direct  wool  dyestuffs.  They  are 
formed  by  the  condensation  of  one  or  two  ruols.  of  phthalic 
anhydride  with  each  carbazole  nucleus,  and  are  probably 
anthraquinone  derivatives.  The  products  may  with 
advantage  be  treated  with  a  hypochlorite.  The  sulphon- 
ated product  from  carbazole  and  phthalic  anhydride, 
when  so  treated,  dyes  wool  golden  yellow  shades  fast  to 
washing.  The  phthalic  anhydride  may  be  replaced  by  its 
substitution  products,  such  as  the  chloro  derivatives.  The 
new  products  are  different  from  those  formed  when  con- 
densation is  effected  in  presence  of  aluminium  chloride 
and  the  products  treated  subsequently  with  sulphuric 
acid.— T.  F.  B. 

Acridones  and  thioxanthones  of  the   benzanthrone  series  ; 

Process  for  preparing .     Badische  Anilin  und  Soda 

Fabrik.     Ger.  Pat.  269,850,  Sept.  21,  1912. 

The  products  obtained  by  condensing  aromatic  amino - 
or   mercapto-compounds    with    halogenbenzauthronecarb- 
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oxylic  acids,  in  which  the  halogen  and  carboxyl  groups 
are  adjacent,  are  treated  with  condensing  agents  in  such 
a  manner  that  the  acridone  or  thioxanthone  ring  is  formed. 
The  products  dye  indigo-blue  to  green  shades  from  the 
vat.— T.  F.  B. 


Indigoid  dyestuffs;  Process  for  preparing .     Kalle  und 

Co.,  A.-G.     Ft.  Pat.  463,772,  Oct,  4,  1913.     Under  Int. 
Conv.,  Nov.  14  and  19,  1912,  and  Feb.  15,  1913. 

See  Ger.  Pat.  269.123  of  1912;  this  J.,  1914,  247.  The 
pheno-hydroxynaphthocarbazoles  derived  from  a-  or 
/3-naphthylamine  may  also  be  condensed  with  homologues 
or  substitution  products  (in  the  position  2)  of  2.3-diketo- 
dihydro  (l)-thionaphthene  and  the  products  treated  with 
halogens.  The  condensation  product  from  2.1-pheno-S- 
hydroxynaphthocarbazole  and  2-dibromo-3-ketodihydro- 
(l)-thionaphthene  after  bromination  dyes  cotton  violet- 
blue  shades  from  the  vat.  Again,  products  which  dye 
deep  blue  or  green  to  black  shades  from  the  vat,  are 
obtained  by  condensing  a-isatin  derivatives  with  deriva- 
tives of  naphthols  such  as  arylamino,  aryltriazole,  aryl- 
triazine,  aryliminazole,  or  arylthiazole  derivatives  :  the 
tinctorial  properties  of  these  products  are  improved  by 
halogenation.  Further,  vat  dyestuffs  which  furnish  deep 
blue  to  black  shades  are  obtained  by  condensing  a-deri- 
vatives  of  isatin  with  the  acidyl  derivatives  or  the  ureas 
of  heteronuclear  aminonaphthols  or  their  homologues  or 
substitution  products  ;  for  example,  the  product,  obtained 
by  condensing  2-benzoylamino-5-naphthol  with  isatin-a- 
anilide  in  presence  of  acetic  anhydride,  dyes  textile  fibres 
fast  black  shades  from  the  vat. — T.  F.  B. 


Monoazo  dyestuffs  for  wool ;  Process  for  preparing  — ■ — . 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  269,799,  Oct.  13,  1912. 

The  diazo  compound  of  an  aminodiarylsulphone.  amino- 
diarylsulphoxide,  or  aminodiarylsulphide  is  combined  with 
an  alkylbenzylanilinesulphonic  acid.  The  products  dye 
wool  level  yellow  to  orange-red  shades,  which  are  faster 
to  washine  and  fulling  than  other  known  dyestuffs  derived 
from   alkylbenzylanilinesulphonic  acids. — T.  F.  B. 


Monoazo  dyestuffs  for  wool ;    Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  270,942,  Dec.  7,  1912.  Addition  to  Ger.  Pat. 
269,799. 

The  acids  obtained  by  sulphonating  dibenzylaniline  and 
benzyl-o-toluidine  are  used  in  place  of  the  alkylbenzyl- 
anilinesulphonic acid  mentioned  in  the  principal  patent 
(see  preceding  abstract).  The  products  dye  wool  fast 
yellow  to  orange  shades.  When  sulphuric  acid  mono- 
hydrate  at  100s  C.  is  used  for  the  sulphonation  of  the 
above  amines,  the  products  are  dibenzylanilinedisulphonic 
acid  and  benzyl-o-toluidinemonosulphonic  acid. — T.  F.  B. 


Vat    dyestuffs   of  the   anthraqtiinone    series;     Process  for 

preparing .     A.  Schaarschmidt.     Ger.  Pat.  269,800, 

Oct.  5,  1912. 

The  o-cyanimines  or  o-cyanothioethers,  obtained  by  con- 
densation of  o-halogen-nitriles  of  anthraquinone  or  its 
derivatives  with  amino-  or  thio-anthraquinones,  are 
treated  with  condensing  agents.  The  products,  which  are 
vat  dyestuffs,  consist  of  dianthraquinonylacridones  and 
dianthraquinonylthioxanthones,  respectively. — T.  F.  B. 


2-Thionaphthcne-2-indoL -indigo    or    its    derivatives  :     Pre- 
paration   of   transformation    products    of .     Ges.    f. 

Chemische    Industrie    in    Basel.     Ger.     Pat.    270,334, 
April  6,  1913. 

2-THio>'APHTHEXE-2-rNDOLE-rNDiGO  or  one  of  its  deriv- 
atives is  treated  with  benzoyl  chloride  or  an  analogous 
substance,  preferably  in  presence  of  a  diluent  or  a  con- 
densing agent.  Red  or  violet  products  are  obtained, 
which  have  the  properties  of  vat  dyestuffs. — T.  F.  B. 


Azo  dyestuffs  ;    Process  for  preparing .     Anilinfarben. 

und  Extrakt-Fabrik  vorm.  J.  R.  Geigv.  Ger.  Pat. 
270,831,  Dec.  14,  1912.  Addition  to  Get.  Pat.  261,047 
(see  Fr.  Pat.  450,866  of  1913  ;  this  J.,  1913,  593). 

Azo  dyestuffs  derived  from  diazophenols  or  their  deriv- 
atives are  treated  in  alkaline  solution  or  suspension  with 
an  arylsulphochloride.  The  products  are  suitable  for  use 
in  dj-eing  silk  and  wool  and  in  preparing  lakes. — T.  F.  B. 

Colouring  agents  and  processes  for  their  production.  R. 
Vidal,  Asnieres,  France.  Eng.  Pat.  17,982,  Aug.  7, 
1913. 

See  Fr.  Pat.  458,545  of  1912  ;    this  J.,  1913, 1061.— T.  F.  B- 

Vat  dyestuffs  ;    Manufacture  of .     O.  Imray,  London. 

From  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hochst  on  Maine,  Germany.  Eng.  Pat.  22,528,  Oct.  6, 
1913.     Addition  to  Eng.  Pat.  19,599,  Aug.  27,  1912. 

See  Addition  of  Sept.  24,  1913,  to  Fr.  Pat.  447,592  of 
1912  ;  this  J.,   1914,  247.— T.  F.  B. 

Anthracene  dyes  and  process  of  making  same.  O.  Bally, 

Mannheim,    Assignor    to    Badische    Anilin  und    Soda 

Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
1,086,123,  Feb.  3,  1914. 

See  Fr.  Pat.  408,787  of  1909  ;  this  J.,  1910,  621.— T.  F.  B. 

Anthraquinone  vat  dyes.  M.  H.  Isler,  Mannheim,  Assignor 
to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.  U.S.  Pat.  1,090,621,  March  17, 
1914. 

See  Eng.  Pat.  21,615  of  1912  ;  this  J.,  1913,  694.— T.  F.  B. 

Vat    [anthracene]    dye ;     Broivn .     A.    LiittringhauB, 

Mannheim,  O.  Lohse,  and  A.  Sapper,  Assignors  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.  U.S.  Pat,  1,090,636,  March  17, 
1914. 

See  Eng.  Pat.  28,361  of  1912  ;  this  J.,  1913,1004.— T.  F.  B. 

Cotton  [azo]  dyes.  A.  Blank,  C.  Heidenreich,  and  J. 
Janscn.  Leverkusen,  Assignors  to  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
1,090,379,  March  17,   1914. 

See  Eng.  Pat.  8767  of  1913  ;  this  J.,  1913,  905.— T.  F  B. 

Disazo  dyesluff.  A.  L.  Laska  and  A.  Zitscher,  Offenbach, 
Assignors  to  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort on  Maine,  Germany.  U.S.  Pat.  1,091,148,  March  24. 
1914. 

See  Fr.  Pat.  461,644  of  1913  ;  this  J.  1914,  195.— T.  F.  B. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Artificial    silk    manufacturing    results.     Chem.    Trade   J-. 
April  4,   1914.     [T.R.] 

The  viscose  process  for  the  manufacture  of  artificial  sill 
is   making   rapid   progress   among   Continental   ruanufac 
turers,  and  the  financial  results  of  two  important  concern, 
that   have   discarded   other   processes   in   favour  of  th> 
viscose  process  is  sufficient  to  show  that  the  change  ha 
not  been  made  at  the  expense  of  the  profits.     The  Fabriqu' 
de  Soie  Artificielle  de  Tubize,  which  has  hitherto  manu 
factured  by  the  guncotton  process,  is  increasing  its  oapita 
by  two  million  francs  in  order  to  acquire  a  contr"llii 
interest  in  a  new  company  which  will  work  the  viscos 
system  in  Belgium.     The  last  report  shows  a  net  pros 
of  1,088,902  francs,  and  dividends  of  25  per  cent,  on  th 
preference  shares  and  20  per  cent,  on  the  ordinary  shan 
are   being    paid.-    The   report   issued   by    the   Vereinigt 
Glanzstoff-Fabriken,  Elberfeld,  probably  the  largest  pr 
ducers  of  artificial  silk  in  the  world,  shows  a  net  profit  i 
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5,743,598  marks,  against  3,726,825  marks  in  the  previous 
year,  and  ■  dividend  of  111  per  cent,  is  proposed.  Up  to 
about  two  years  ago  this  company  worked  only  the  oupro- 

ammonium  process,  but  it  has  since  adopted  the  viscose 
one,  with  good  results. 

Patents. 

Utdicatnl    fibrous    substances.      P.      H.     Head,     Horley, 
Surrey.     Eng.  Pat.  7050,  April  1,  1013. 

Wool  or  other  animal  fibre  is  scoured,  carded  into  the 
state  of  a  Bat  band  resembling  wadding,  and  impregnated 
with  capsicum  or  capsicin,  or  other  drugs  of  a  stimulating 
nature  such  as  iodine,  iodoform,  eucalyptus  or  tercbene. 

-J.B. 

die  composition,  its  manufacture  and  industrial  applica- 
tion ;     A    new .     Y.    Charuel.     Fr.   Pat.   463,156, 

2,   1913. 

composition  contains  4 — 25   per  cont.   of  cellulose 

ite,  till — 95  of  acetone  and  1-5 — 5  per  cent,  of  refined 

|»l>er   pulp,   which   may    be   eitlier   moist  or  dry.     It  is 

suitable  for  packing  joints,  insulating  cables  or  tho  manu- 

ire    of    plates.    discs,    etc.      Neutral    bodies,    such    as 

in,   shellac,    asbestos,    etc.,    may    be   incorporated   for 

il  purposes. — J.  F.  B. 

Artificial  silk  ;    Process  for  increasing  the  flexibility  and 

strength  of  articles  composed  of .     J.  A.  E.  Friedol. 

ft,    Pat    463.160.    Oct.    2,    1913.     Under   Int.   Conv., 
July  31,   1913. 

Articles  of  artificial  silk,  e.g.,  stockings,  are  rendered 
supple  by  Btretching  them  upon  a  block,  immersing  in 
water,  or  steam,  not  too  hot,  and  then  rapidly  drying. 

—J  F.  B. 


Teitih  articles  from  solutions  of  cellulose  or  plastic  masses  ; 

Process  and  apparatus  for  producing .     B.    Borzy- 

kowski.     r'r.   Pat.  463,400,   Oct.   8,   1913.     Under  Int. 
Conv.,  Oct.  9,   1912. 

A  thin  layer  of  a  solution  of  cellulose  or  other  plastic 
composition  is  discharged  from  the  orifice  of  a  spreading 
machine  upon  a  smooth  surface  and  is  then  impressed  by 
an  engraved  roller,  situated  in  front  of  the  spreading 
machine,  with  designs  representing  a  woven  fabric  or 
othflt  tissue.  A  mass  composed  of  cellulose  beaten  up 
with  caustic  soda  with  the  addition  of  starch  and  gluten 
may  also  be  employed ;  decorative  substances  and 
metallic  powders  may  be  incorporated  with  the  mass.  The 
depressions  on  tho  engraved  roll  may  contain  coagulating 
j'ltiids  or  other  substances.  The  tissue  is  neutralised, 
Sxed  and  purified  in  subsequent  baths. — J.  F.  B. 

Yiscost  and  similar  products  ;   Process  of  rendering  imper- 

nimble,  articles  made  from .     P.  Lagrange.     Fr.  Pat. 

463,613,  Dec.  21,  1912. 

\rticles    of    cellulose    manufactured    from    viscose    or 
uprammonium  solution,  e.g.,  artificial  flowers,  leaves,  etc., 
lered  impermeable  by  a  thin  coating  of  an  ester  of 
ellulose.-^J.  F.  B. 

t'Julost  products  [viscose] ;   Manufacture  and  strengthening 

of •     A.  Chesnais.     Fr.  Pat.  463,093,  Dec.  23,  1912. 

I  the  manufacture  of  cellulose  products  from  the  xanthate 
uitable  derivatives  of  phosphorus,  particularly  hypo- 
hosphorous  acid,  are  employed  to  dehydrate  the  cellulose 
oiecule.  The  hypophosphorous  acid  may  be  added  to 
tie  viscose  itself  or  may  be  used  in  the  coagulating  or 
xing  baths  or  may  be  applied  to  the  already  fixed 
roducts.— J.  F.  B.  * 


(Uuloid  substitute  and  process  of  manufacturing  same. 
-  von  Szolayski.  Fr.  Pat,  463,906,  Oct.  22,  1913. 
solution  of  3  parts  by  vol.  of  gelatin  in  cold  water  is 
■corporated  with  a  mixture  of  3  parts  by  vol.  of  casein 
id  3  parts  of  sodium  silicate  and  the  whole  is  hardened 
.-  alum  or  equivalent  tanning  substance. — J.  F.  B. 


Suiphit<  pulp  from  retinou  Manufacture  of . 

0.  Cur,  Aaheville,  N.C     I    -    Pat.  1,089,691,  Maroh  10, 

inn. 

Ell  roBI  digesting  with  sulphite  the  chips  are  extracted 
with  tur|H)ntinu  and  with  an  alkaline  solvent  to  remove 
resinous  substances. — J.  B. 

Patter  pulp;  Apparatus  for  straining — — ■  W.  VV 
Beaumont.  Fr.  Pat.  463,392,  Oct.  8,  1913.  Under 
Int.  Conv.,  Oct.  10,  1912. 

In  a  drum  strainer,  the  drum  is  oscillated  sdently  at  a 
high  speed  in  a  circular  or  elliptical  path  by  means  of 
vibro-motors  operating  through  arms  on  which  tho  drum 
is  suspended.  Silence  is  obtained  by  means  of  springs 
which  take  up  the  reciprocating  motion  of  the  articulated 
joints.  Means  are  provided  foi  rotating  the  drum  simul- 
taneously about  its  axis,  also  for  regulating  the  amplitude 
and  varying  the  path  of  the  oscillatory  motion  of  the 
arms. — J.  F.  B. 

Paraffined  paper,  pasteboard,  etc.  ;    Process  for  preparing 

.     A.  Lutz.     Or.  Pat.  269,963,  March  29,  1912. 

An  aqueous  emulsion  of  paraffin  is  applied  to  the  paper 
on  the  machine  during  the  manufacturing  or  finishing 
process.  In  particular,  it  may  be  added  to  the  water  used 
for  moistening  the  web. — T.  F.  B. 

Ethers  of  allulose,  its  conversion  products  and  derivatives; 

Process    for    the    manufacture    of .     L.    Lilienfeld, 

Vienna.  "Eng.  Pat.  6035,  March  11,  1913.  Under  Int. 
Conv.,  March  16,  1912. 

See  Fr.  Pat.  447,974  of  1912  ;  this  J.,  1913,  420.— T.  F.  B. 

Plastic  and  elastic  compositions,  artificial  filaments,  films, 

coatings,  and  the  like  products  [from  cellulose  £(/.•  r«]  ; 

Manufacture  of .     L.  Liiienfeld,  Vienna.     Eng.  Pat. 

6387,  March   14,   1913.     Under  lut.  Conv.,  March   16, 

1912. 
See  Fr.  Pat,  459,972  of  1913  ;  this  J.  1913,  1153.— T.  F.  B. 

Films  ;  Apparatus  for  the  production  of .     B.    Borzy- 

kowski,  Herlin.      L.S.  Pat.  1,090,649,  March  17,  1914. 
See  Fr.  Pat.  454,692  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 

[Paper]  pulp  ;  Preparing .     C  Bache-Wiig,  Portland, 

Maine,    U.S.A.     Eng.   Pat.   944,   Jan.    13,    1914. 
See  U.S.  Pat.  1,084,244  of  1914;  this  J.,  1914,  196.— T.F.B. 

Extracting  resinous  and  other  products  from  wood,  with 
simultaneous  production  of  paper  pulp  Fr.  Pat. 
463,879.     See  XIII. 

Imitation  rubber  with  a  basis  of  ucetylcellulose.     Fr    Pat. 
463,622.     See  XIV. 


VI.-BLEACH1NG  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

GlucoUic  acid  and  its  application  [in  dyeing  and  priming}. 

O.  Diehl.  Farber-Zeit.,  1914,  25,  13i>— 141. 
Glycoixic  acid,  prepared  electroh  tieally  from  oxalic 
acid  is  now  available  for  industrial  purposes.  Its  pro- 
perties arc  comparable  with  those  of  tartaric  acid,  over 
which  it  is  stated  to  have  many  advantages  for  use  m 
dyeing  and  printing.  For  example,  it  has  a  highly  solvent 
action  on  the  tanmn  lakes  of  basic  dyestuffe  and  can  bo 
advantageously  used  in  the  printing  of  such  colours  on 
cloth  prepared  with  fj-naphthol.  Patterns  are  given 
WustraLf  its  use  in  this  way  for  New  Methylene  Blue 
and  Para  Bed  effects.  In  wool  printing  the  use  of  gly  coUic 
acid  is  said  to  decrease  the  marking  off  which  is  a  defect 
0f  the  Ponceaux  and  Bordeaux.     In  wool  printing  also  the 
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use  of  ammonium  glycollate  is  recommended  instead  of 
ammomum  oxalate.  Aluminium  and  tin  glycollates  are 
stated  to  give  good  results  in  Alizarin  and  Alizarin  Orange 
printing,  and  in  printing  with  chromium  acetate  the 
addition  of  glycollic  acid  is  said  to  preserve  the  colour 
without  interfering  with  lake  formation  on  steaming.  The 
replacement  of  part  of  the  hvdrochloric  acid  in  Aniline 
Black  dyeing  by  glycollic  acid  reduces  the  risk  of  ten- 
dering.— J  B. 

Patents. 

Blenching  textiles  by  stearins  emulsions.  E.  Lasbordes. 
Third  Addition,  dated  Sept.  25,  19! 3,  to  Fr.  Pat. 
399,514,  Feb.  8,  1909. 

A  violet  (preferably  acid)  dyestuff,  capable  of  resisting 
the  action  of  sulphurous  acid,  is  added  to  the  bleaching 
agent  described  in  the  chief  patent  and  previous  additions 
thereto,  and  also  in  Fr.  Pat.  400,792  (this  J.,  1909,  979, 
1094,  1122  ;  1911,  1052).— J.  B. 

Mercerising  ;  Process  for  purifying  caustic  soda  solutions 

used  in .     E.  V.  Chambers  and  T    v.  Hammond, 

Huddersfield.  Eng.  Pat.  3063,  Sept.  6,  1913. 
Mercerising  liquor  which  has  become  too  impure  for 
further  use  is  carbonated  by  means  of  flue  gases  which 
have  been  washed  free  from  "acids  and  dust.  The  organic 
impurities  are  thereby  precipitated  and  after  the  separation 
of  these  the  sodium  hicarbonate  solution  is  re-causticised 
by  means  of  lime.  Alternatively  the  carbonation  may  be 
carried  only  to  the  normal  carbonate  stage  and  pure 
sodium  carbonate  obtained  by  crystallisation. — J.  B. 

Sill    weighting    with    haematoxylin  ;    Process  of .     F 

Muller,  Ziirich,  Switzerland.     Eng.  Pat.  26,735,  Nov.  20 
1913.     Under  Int.  Couv.,  April  5,  1913. 

A  WATER-SOLUBLE  phosphate  is  added  directly  to  the 
hematoxylin  bath,  with  or  without  the  addition  of  soap, 
whereby  an  increased  weighting  is  obtained  ;  for  example, 
scoured  silk,  previously  weighted  as  usual  with  zinc 
hydroxide,  phosphate  "or  phosphate-silicate,  is  treated 
with  100  per  cent,  of  hematoxylin  and  50  per  cent,  or 
more  of  sodium  phosphate,  the  "temperature  being  grad- 
ually raised  from  50°  C.  until  the  required  weight  is 
attained. — J.  B. 

Aniline   Black;   Process  for  dyeing .     A.    E.    Verge, 

Vincennes,  France.  Eng.  Pat.  15,668,  July  7,  1913. 
The  process  differs  from  the  known  air-oxidation  method 
in  the  use  of  a  greater  proportion  of  aniline  andp-phenylene- 
diamine  and  a  smaller  proportion  of  copper  salt  and 
metabisulphite,  and  in  the  omission  of  ammomum 
chloride.  After  partial  drying  and  a  cold  air  ageing,  the 
goods  are  "  finished  "  by  impregnating  in  a  chromate 
bath  containing  about  i  per  cent,  of  aniline  and  passed 
over  drying  cylinders,  or  the  chromate  bath  itself  is  heated. 
The  aniline  may,  alternatively,  be  applied  separately 
before  chroming.  (Reference  "is  directed  to  Eng  Pat 
16,189  of  1907  ;  this  J.,  1908,  854.)— J.  B. 

Aniline   Black  on  cotton;   Process  for  producing by    ' 

the  cold  process.  K.  Biltz.  Ger.  Pats.  270,059  and 
270,060,  Nov.  19,  1912,  and  April  1,  1913. 
(1)  Cotton  is  immersed  for  one  hour  in  a  bath  containing 
aniline  salt,  sodium  chlorate,  ammonium  chloride,  copper 
sulphate,  and  aluminium  acetate,  together  with  an  amount 
of  oxalic  acid  corresponding  to  I  to  2  per  cent,  of  the 
weight  of  the  goods  to  be  dyed  ;  the  impregnated  fibre  is 
freed  from  excess  of  liquid,  and  then  immersed,  without 
drying,  for  three  hours  in  a  bath  containing  aniline  salt, 
sodium  bichromate,  and  sulphuric  acid,  together  with  , 
oxalic  acid  (5  per  cent,  of  the  weight  of  the  cotton).  The 
goods  are  finally  treated  with  a  solution  of  ferrous- 
ammonium  sulphate,  sodium  bichromate,  copper  sulphate, 
and  sulphuric  acid.  The  dyeings  are  very  fast  to  fulling, 
and  compare  favourably  with  those  produced  by  the 
usual  methods  as  regards  fastness  to  light,  acid",  and 
alkali ;    they    do    not    bleed    on    white   goods.     (2)    The    I 


second  and  third  baths  may  be  combined,  with  the  result 
that  the  entire  process  onlv  occupies  from  three  to  four 
hours.— T.  F.  B. 

Dyeing  and  otherwise  treating  cloth  with  liquids  ;  Machine 

for .      A.   J.   and  J.   A.   Rau.      Fr.    Pat.   463,603, 

Oct.  14,  1913.     Under  Int.  Conv.,  Oct.  17,  1912. 

The  machine  is  a  form  of  jigger,  in  which  the  cloth  passes 
through  the  bath  along  with  an  endless  apron  of  woven 
wire  revolving  under  tension  between  two  rollers,  one 
vertically  above  the  other.  A  casing  encloses  the  apron, 
and  the  dye-liquor  is  caused  to  circulate  from  the  outside, 
through  the  casing  (which  is  constructed  of  filtering 
material)  thence  through  the  moving  cloth  and  into  the 
interior  of  the  apron,  whence  it  is  returned  to  the  circulating 
apparatus. — J.  B. 

Machine  for  dyeing  cotton  and  linen  with  vat  or  sulphide 
dyestuffs.  P.  Kaufmann.  Fr.  Pat.  463,779,  Oct.  18, 
1913. 

The  cloth  is  passed  from  the  preparing  bath  over  a 
stretcher  and  into  the  dyebath,  through  which  it  passes 
along  with  an  endless  apron.  The  dyebath  is  made  deep 
(2  to  3  metres)  and  narrow  (1  to  1-20  metres)  and  has 
a  curved  bottom  on  which  the  cloth  is  fed  in  pleats  by  a 
pair  of  rollers  fitted  to  with  a  scraper  to  prevent  entangle- 
ment.— J.  B. 


Discharging  vat  and  sulphide  colours  with  reducing  agents; 

Process  for .     R.  B.  Ransford,  London.     From  L. 

Cassella  und*Co.,  Frankfort-on-Maine,  Germany.  Eng. 
Pat.  17,031,  July  24,  1913. 

In  cases  where  a  satisfactory  white  cannot  be  obtained 
in  discharging  vat  and  sulphide  djestuffs  {e.g.,  Hydron 
Blue  R,  Xetrabromoindigo,  etc.)  with  reducing  agents 
{e.g.,  Hydraldite  CL  combined  with  Leukotrope  W),  the 
cloth  is  padded  with  a  solution  of  an  alkali  such  as 
caustic  soda,  sodium  carbonate,  borax  or  sodium  silicate, 
then  dried  and  printed  with  the  discharge. — J.  B. 

Discharges  on  indigo  and  other  reducible  dyestuffs ;  Process 

for  producing  coloured by   means  of  vat  dyestuffs. 

Gebr.  Enderlin,  Druckfabr.  u.  Mechanische  Weberei 
A.-G.  Ger.  Pat.  270.124,  Aug.  26,  1913.  Addition  to 
Ger.  Pat.  263,647. 

The  discharge  colours  mentioned  in  the  principal  patent 
(see  this  J.,  1913,  1007)  are  replaced  by  mixtures  con- 
taining the  vat  dyestuff  and  the  discharging  agent  (e.g., 
Rongalite  CL),  together  with  anthraquinone  and  zinc 
oxide  ;  the  iron  and  tin  salts  are  omitted. — T.  F.  B. 

Reserving  gallocyanine  dyestuffs  and  their  leuco  compounds 

on    cotton  fibre;    Process  for .     Farbwerke    vorm. 

L.  Durand,  Huguenin  und  Co.  Ger.  Pat.  269,933, 
May  3,  1913. 

The  fibre  is  printed  with  a  reserve  paste  containing 
chromium  phosphate  and  the  chromium  salt  of  a  hydroxy- 
carboxylic  acid  of  the  aliphatic  series,  before  the  appli- 
cation of  the  dyestuff.  Pure  white  reserves  are  obtained, 
even  with  dark  shades. — T.  F.  B. 

Lustre   resistant   to   water  and   soap ;    Process  fur  giving 

cotton  goods  a  silky .     C.  Rumpf.     Fr.  Pat.  464,1 14 

Oct.  25,  1913.      Under  Int.  Conv.,  Oct.  28  and  Nqv.  1« 
1912. 
The  goods  are  moistened  with  an  oxidising  agent  («.?., ' 
solution  of  100  to  250  gnus,  of  potassium  bichromate  u 
100  litres  of  water,  or  a  solution  of  5  to  35  parts  of  10  |» 
cent,  by  vol.  hydrogen  peroxide  in  100  parts  of  wst 
then  hot  calendered  with  pressure.     Or,  the  goods  may  b 
treated    with   the   oxidising   agent   and   then   dyed  a«' 
finally  calendered ;  for  example,  goods  are  boiled  for  4o  t 
60  niins.   in  a  solution  of   15  to  70  parts  of  hj 
peroxide  (10  per  cent,  by  vol.)  in  100  parts  of  water,  ' 
which'a  little  ammonia  is  added,  and  finally  washed,  drie< 
moistened  and  calendered. — J.  B. 
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Dyrimj    machines.     W.     Sehlbach,     Barmen,     Germany. 
Pat.    13,947,  June   10,    1913.     Under  Int.  Conv., 
Jane  II.  1912. 
See  1-Y  Pat.  469,196 of  1913  :  thisj.,  1913,  110(5.— T.  F.  B. 

Dying  vegetabU  fibres.     J.  Turner  and  H.  Dean,  Assignors 
to  Bead   Hollida\   :m<l  Sons.  Ltd..  Iliiddersfiold.     I  .S. 
1,090,176,  March  17.  191  I. 
See  Ft.  Pat.  465,803  of  1913  ;  tins  J.,  1913,  940.     T.  P.  B. 

Dyeing  mi, I  washing  machine.     W.  Higgins  and  J.  Ithodos, 

Iford.  U.S.  Pat.  1,090,397,  Starch  17,  11)14. 
SnEng.  Pat.  14,190  of  1911;  this  J.,  1912,638.— T.  F.  B. 

fabrics,   Apparatus  for  drying A.  T.  Metcalf  and 

H.  V.  Xunn.  Assignors  to  Bradford  Dveis'  Assoc,  Ltd.. 
ird.     U.S.   Pat.  1,090,934,  March  24.  1914. 

,  See  Kng.  Pat.  8750  of  1911  ;  this  J.,  1912,  122.— T.  F.  B. 


VII,— ACIDS  ;  ALKALIS  ;   SALTS 
METALLIC  ELEMENTS. 


NON- 


Boric,  acids  ; 


Oomplex  - 

1914, 


Z.  anorg.  Chem., 


X.  Dhar. 

86,  196—200. 

Tuk  effect  of  the  added  glycerol  or  mannitol  in  the  titration 
of  boric  acid  is  probably  to  form  a  complex  anion  which  can 
unite  with  the  hydrogen  ion  to  give  an  acid  much  stronger 
than  boric  acid.  The  salts  of  the  new  acid  arc  not  hydro- 
lysed  to  such  an  extent  as  the  borates  so  that  it  is  possible 
to  titrate  it  with  alkali  in  the  presence  of  phenolphthalein. 
If  this  view  is  correct  the  conductivity  of  boric  acid  solu- 
tion should  be  greatly  increased  by  adding  glycerol  or 
mannitol.  This  is  actually  the  case  and,  as  would  be 
expected  from  the  law  of  mass  action  the  increase  of  con- 
ductivity is  proportional  to  the  concentration  of  boric 
acid  and  of  the  hydroxy  compound  in  the  solution. 

-W.  H.  P. 

Ammonia  ;     Direct    recovery    of as   sulphate,    without 

distillation.     W.   Strommenger.     Stahl   u.   Eisen,   1913, 

41,  1694—1697. 

For  removing  tar  from  hot  pases  previous  to  the  direct 

of  ammonia  as  sulphate,  the  author  describes  a 

scrubber  composed  of  two  superposed  chambers  containing 

washing-tar  up  to  the  level  of  an  overflow.     The  gases, 

brought  to  the  desired  temperature  by  means  of  a  spray 

■f  ammonia  liquor,  are  admitted  to  a  number  of  inverted 

troughs  immersed  in  the  tar,  and  having  serrated  lower 

•■dges ;    two  perforated  plates  are  also  immersed  in  the 

tar  in  order  to  ensure  intimate  contact  between  the  gases 

tnd  the  tar.     The  gases  pass  first  through  the  lower  and 

hen  through  the  upper  chamber,  and  in  the  latter  there 

s  a  filter  above  the  tar  level,  to  retain  any  tar  spray. 

The  washing  tar  is  renewed  by  the  tar  separated  from  the 

ras,  aud  the  surplus  runs  continuously  from  the  overflows. 

The  apparatus  has  been  in  use  for  some  time  in  connection 

>ith  120  coke  ovens  at  Ruhrort.     No  tar  could  be  detected 

a  the  cases  leaving  the  scrubber,  and  the  quantity  of 

immonia  in  the  gases  leaving  the  saturator  was  only  0-75 

rm.  per  100  cb.  m.     The  sulphate  of  ammonia  was  of  a 

colour,   and  contained  2.3   per  cent.   XH,  on 

jsaving  the  hydroextractor.— A.  T.  L. 


Potassium    tetroxide.      11.    de    I'.. n  rand.      Oomptea    rend., 

1911.   158,  843     846. 
Potassium  tetroxide  "as  decomposed  with  sulphuric  acid, 
and  its  heat  of  formation  calculated  to  be  : 
K,8ol.  +  04gas     C,0  1-74 oalfl. ;  K,U  sol 

=  K,048ol.  ir,  'i  i  T  .its.  The  heal  of  formation  of  sodium 
tetroxide  from  the  monoxide  would  probably  only  l»- 
about  29  oals.,  of  which  19  oals.  are  liberated  fox  the 
ohauge  Na,0  *Na1Of,  so  that  trioxide  and  tetroxide  of 
sodium  must   be  very  unstable  Q.  F.  M. 

Barium     chloride     solutions;      Electrolysis     of u-ith 

mercury  cathodes.  P.  P.  Fedotieff.  Z.  anorg.  (.'hem., 
mil,  86,  326—337. 
Tue  Kellner-Solvay  method  may  be  applied  with  good 
results  to  the  preparation  of  pure  baryta  from  barium 
chloride  solution,  a  given  current  yield  being  obtained  with 
smaller  cathode  density  than  with  the  alkali  chlorides, 
owing  to  the  relative  stability  of  barium  amalgam.  The 
amalgam  is,  however,  rapidly  decomposed  by  water  at 
60°  (.'.  in  the  presence  of  iron,  and  a  solution  which,  on 
cooling,  deposits  crystals  of  Ba(OH)„  BH,0,  is  readily- 
prepared.  Castner's  method  is  less  suitable.  An  increased 
cathode   densitv   is   favourable   to   a  high  current   yield. 

— F.  Sodn. 

Nitrates  of  potassium,  barium,  and  strontium  ;    Solubility 

of and  the  stability  of  the  doubl  nitrate  of  potassium 

and  barium.  A.  Findlay,  I.  Morgan  and  I.  P.  Morris. 
Chem.  Soc.  Trans.,  1914,  105,  779—782. 
The  results  of  experiments  on  the  solubility  of  barium 
nitrate  in  the  presence  of  potassium  nitrate  at  III  ,-11  . 
and  35°  C.  are  given  in  a  table  and  a  curve-diagram. 
The  double  Bait,  2KX()3,Ba(XO,)„  has  a  wide  range  of 
stability  which  increases  as  the  temperature  rises.  The 
positions  of  the  curves  show  that  at  the  temperatures 
mentioned  and  at  higher  temperatures,  the  double  salt 
could  be  crystallised  only  from  solutions  containing  excess 
of  potassium  nitrate,  whilst  on  recrystallisation  from 
water  it  would  deposit  barium  nitrate  first  and  leave  a 
solution  relative!}  rich  in  potassium  nitrate.  Using 
strontium  nitrate  instead  of  barium  nitrate  no  double  salt 
was  observed  at  20°  or  40°  C.  The  only  solid  phases  at 
20°  were  KN03  and  Sr(NO,)„4H,0  and  at  40°  0.  KN03 
and  Sr(X03),.— W.  H.  P. 

Nitrates;     Jteaction    of tcitA  formic   acid   and   their 

d,t,rmi,uttion.      V.  Molinari.     Staz.  spenm.  agrar.  ital.. 

1913,  47,  24—32.  (hem.  Zentr..  1914,  1,  1221-1222. 
Experiments  with  potassium  and  barium  nitrates  and 
formic  acid  of  different  concentrations  showed  that  the 
method  proposed  by  Quartaroli  (this  J.,  1911,  926)  for  the 
determination  of  nitrates  is  useless,  the  gases  produced 
containing  varying  quantities  of  nitrous  and  nitric  oxides 
and  carbon  dioxide  under  practically  constant  experi- 
mental conditions. — A.  S. 

Nitrites;  Investigation* on .     M  Oswald.     Ann  ('him. 

Phvs  1914  m  1,  32—112.  (hem.  Zentr..  1914,  1, 
[151-1154  '  (Sec  also  this  J.,  1911,  359  ;  1913 
The  only  practical  method  for  the  preparation  of  pure 
nitrites  'is  by  fractional  crystallisation  of  •»«■«■> 
sodium  nitrite:  silver  nitrite  ,s  prepared  from  the  purified 
sodium  nitrite  and  1 1  *tfia  &**£*  u  ,v 

nitrites    bv    double    decomposition.     The    solubiliu     of 
potassmm-and  sodium  nitrites  at  different  tempera- 
is  as  follows  : — 


Parts  of  nitrite  dissolved  by  100  parts  of  water  at  :— 


»NO, 


0°  C.  10°  C.  _ 


30°  C.  40°  C.  50°  C.  603  C.  To1  C. 


80=  C.  OCT  C.  100"  C.  11U'  C   - 


-- 
73 


291 
78 


302 
84 


313 
91-5 


325 

98-5 


337-5 

107 


351 
116 


365 

12.'.  5 


396 
147 


413     432     4.M 
1605    178 


130°  C. 


473 


420 


Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


[April  30,  1914. 


The  solubility  of  sodium  nitrite  is  diminished  by  the  pres- 
ence of  sodium  sulphate.  A  solution  saturated  at  16°  C.  con 
tains  42-3  per  cent,  of  calcium  nitrite.  Silver  nitrite  forms 
double  salts  with  some  nitrites,  viz.,  K2Ago(NO.,)4,H20, 
Na,Ag2(NO.)1,H:,0  and  BaAg2(N02)1,H20!'  The  tem- 
peratures of  decomposition  of  some  nitrites  are  :  NaN02, 
320°  ;  KN02,  350°  ;  LiN02,  185°  ;  Ba(N02)..,  235°  ; 
Sr(N02)2,  240°  ;  Ca(N02)2,  220°  C.  (see  also  this  J.,  1905, 
26).  Nitrogen  peroxide  acts  on  alkali  and  alkaline-earth 
nitrites  in  two  different  ways  : — 

NaN02+N02=NO+NaN03 ; 
2NaN02+N62=N+2NaN03. 

Solid  alkali  and  alkaline-earth  nitrites  are  not  affected  by 
oxygen  at  temperatures  below  their  decomposition  point. 
Aqueous  solutions,  also,  are  stable,  if  perfectly  neutral, 
but  in  presence  of  acid  the  nitrites  are  slowly  oxidised  by 
air  : — 

3HNO„=HN03+ 2NO+H20  ; 

2NO+20+H,0=HN03+HNO„. 

— A.S. 

Calchim    cyanamide ;     Presence    of    nitride    in .     C. 

Manuelli.     Annali  Chiru.  Appl.,  1914,  1,  110—114. 

Samples  of  calcium  cvanamide  of  different  origin  con- 
tained up  to  0-56  per  cent,  of  nitride,  as  determined  by 
distilling  with  water  and  magnesia  under  diminished 
pressure  at  35° — 40°  C,  and  absorbing  the  liberated 
ammonia. — A.  S. 

ilanganous  arsenate  jellies  ;    Preparation  and  properties 
of .     E.  Deiss.     Kolloid-Zeits.,  1914,  14,  139—146. 

One  part  of  a  solution  of  manganous  chloride  (100  grins. 
MnCl2,4H„0  per  litre)  is  diluted  with  an  equal  volume  of 
water  and  from  1  to  10  parts  of  a  solution  of  mono-potas- 
sium arsenate  (90  grms.  per  litre)  added  rapidly  :  the 
whole  soon  sets  to  a  stiff  colourless  clear  jelly.  The  jelly 
becomes  slightly  opalescent  on  standing,  and  after  some 
weeks,  small  pink  crystals  appear  in  places  and  these 
gradually  unite  to  spherolites  of  1 — 2  mm.  diam.  The 
formation  of  crystals  takes  place  more  rapidly  if  the  jelly 
is  heated  on  a  steam-bath,  evaporation  being  prevented  : 
in  4 — 6  hours,  it  changes  into  a  mass  of  light  violet- pink 
leaflets  of  the  composition,  MnHAsO„H»0,  very  sparingly 
soluble  in  water. — A.  S. 

Chromium  hydroxide;  Absorption  of  carbon  dioxide  from 

the   air   by .     M.    Z.    Iovitchitch.     Comptes   rend., 

1914,  158,  872—874. 

Pube  chromium  hydroxide,  precipitated  by  ammonia, 
and  entirely  free  from  alkali,  slowly  absorbs  carbon 
dioxide  from  the  air,  attaining  eventually  a  constant  com- 
position represented  by  the  formula  [Cr2(OH)5]2C'03,8H20, 
This  monocarbonate  loses  water  but  retains  its  carbonic 
acid  when  dried  at  100°  C— G.  F.  M. 

Chromous  oxide.     T.  Dieckmann  and  O.  Hanf.     Z.  anorg. 
Chern.,  1914,  86,  301—304. 

Chkomous  oxide  (CrO)  was  obtained  as  a  black  powder 
by  warming  chromium  amalgam  with  dilute  nitric  acid. 
It  was  insoluble  in  this  and  in  dilute  sulphuric  acid,  but 
dissolved  in  dilute  hydrochloric  acid,  with  evolution  of 
hydrogen.  At  1000°  C.  carbon  monoxide  converted  it 
into  a  mixture  of  carbide  and  chromic  oxide,  and  hydrogen 
reduced  it  to  the  metal.  Chromic  oxide  was  not  affected 
by  hj'drogen  or  carbon  monoxide  even  at   1300°  C. 

— F.  Sodn. 


Arsenides  and  phosphides  of  chromium;  Some .     T. 

Dieckmann  and  O.  Hanf.     Z.  anorg.  Chem.,  1914,  86, 
291—295. 

By  heating  finely  divided  chromium  (prepared  from 
chromium  amalgam)  with  an  excess  of  the  metalloid  in 
sealed  tubes  (see  this  J.,  1911,  1216),  Cr2As3  and  Cr2P3 
were  obtained,  and  these  yielded  CrAs  and  CrP  respec- 
tively, when  heated  in  a  current  of  hydrogen.  All  are 
grey  in  colour  and  insoluble  in  mineral  acids. — F.  Sodn. 


Scandium.     R.  J.   Mever,  A.   Wassjuchnow,   N.   Drapier, 
and  E.  Bodlander.     Z.  anorg.  Chem.,  1914,  86,  257—290. 

Scandium  oxide  is  best  prepared  from  the  oxide  residues 
(0-3  per  cent.  Sc203)  obtained  in  the  manufacture  of 
tungstic  acid  from  wolframite  from  the  Erzgebirge  district 
of  Saxony.  For  its  preparation  in  quantity,  free  from 
thorium,  the  sodium  carbonate  method  (this  J.,  1910, 1008) 
or  the  ammonium  tartrate  method  (this  J.,  1912,  720)  is 
preferred.  A  number  of  salts  and  double  salts  (complex 
fluorides,  sulphates,  and  oxalates)  are  described,  and  it  is 
pointed  out  that  scandium  differs  from  the  other  rare 
earth  metals  in  its  more  pronounced  electronegative 
character,  its  salts  showing  a  marked  tendency  to  hydrolyse 
and  to  form  stable  complex  double  salts. — F.  Sodn. 

Lead  peroxide  ;  The  Lux  method  for  the  determination  of 
.     A.  Ipiens.     Z.  anal.  Chem.,  1914,  53,  261—265. 

The  modification  of  the  Lux  method  recommended  by 
Chwala  and  Colle  (this  J.,  1911,  802)  gives  high  results 
owing  to  the  combined  influence  of  the  lead  nitrate  and 
free  nitric  acid  on  the  permanganate  titration  of  the  excess 
of  oxalic  acid.  The  author  recommends  neutralisation  of 
the  nitric  acid  with  sodium  hydroxide,  and  acidification 
with  sulphuric  acid  previous  to  the  titration.  The  electro- 
lytic determination  of  lead  as  peroxide  also  gives  high 
results  owing  to  adhering  lead  nitrate,  or  combined  water, 
as  suggested  by  A.  Fischer  ('*  Elektroanalyt.  Schnell- 
metkoden")  and  R.  O.  Smith  (this  J.,  1905,  1191),  and 
not  to  the  production  of  higher  oxides  of  lead  as  assumed 
by  HoUard  (this  J.,  1904,  207).— G.  F.  M. 

Hydrogen  peroxide  ;  Synthesis  of  100  per  cent. by  means 

of  the  silent  electric  discharge.     P.  M.  Wolf.     Z.  Elektro- 
chem.,  1914,  20,  204—219. 

The  experiments  extend  the  data  and  conclusions  of 
Fischer  and  Wolf  (this  J.,  1911,  1250).  The  lower  limit 
of  pressure  for  the  explosion  of  electrolytic  gas  was  about 
146  mm.  With  electrolytic  gas  below  this  pressure  not 
more  than  17  per  cent,  of  the  oxygen  could  be  converted 
into  hydrogen  peroxide  by  means  of  the  silent  discharge. 
The  limits  of  composition  for  the  explosion  of  hydrogen- 
oxygen  mixtures  at  ordinary  pressure  were  from  5-45  per 
cent,  to  94-7  per  cent,  of  hvdrogen  by  volume.  Working 
outside  these  limits  with  excess  of  hvdrogen  the  author 
determined  the  most  favourable  conditions  for  the  forma- 
tion of  hydrogen  peroxide  in  his  apparatus,  viz.,  low 
temperature,  current  exciting  the  coil  4-6  amp.,  velocity 
of  gas  through  zone  of  discharge  400  c.c.  per  hour,  moist 
gases,  oxygen  percentage  35  per  cent.  At  — 80° C, 
i.e.  with  gases  practicall}-  free  from  moisture,  but  with 
the  other  conditions  as  described  above,  a  99-9  per  cent, 
yield  of  peroxide,  which  must  therefore  have  been 
free  from  water  was  obtained.  Electronic  gas  diluted 
with  carbon  dioxide  till  no  longer  explosive,  gave  yields 
of  only  about  4  per  cent.  Very  small  quantities  of 
hydrogen  peroxide  were  obtained  by  passing  non-explosive 
mixtures  of  hydrogen  with  excess  of  oxygen  over  glowing 
wires  of  various  metals.  It  is  concluded  that  in  the 
reaction  between  hydrogen  and  oxygen,  the  first  stage  is 
the  direct  formation  of  hydrogen  peroxide,  which  may 
be  followed  more  or  less  completely  by  secondary  reactions 
producing  water. — W.  H.  P. 

Acid    tanks ;     Mastic    lining  for .     Min.    and    Eng 

World,  March  28,  1914.  [T.R.] 
Trinidad  asphalt  mastic  has  been  found  to  be  a  satis- 
factory material  for  lining  concrete  tanks  which  art 
subjected  to  the  action  of  sulphuric  acid.  Many  other 
materials  were  tried,  but  none  was  found  suitable  excepi 
the  asphalt  mastic,  which  showed  no  deterioration  aft« 
a  year's  test. 

Sulphate  of  ammonia  in  Germany.     U.S.  Consular  Kept. 

March  30,  1914. 
Active   competition   has   started   in   Germany   betwee' 
two   groups   of  manufacturers   of   sulphate  of  ammonia 
comprising  the  German  ammonia  combination  of  Bochur 
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on  one  sidoand  thi  Badische  I  ompany  on  tho  other.  Tho 
Bochum  Company,  a  combination  of  gas  and  coko  works, 
produces  sulphate  in  the  usual  manna  while  tho 
Badische  Companj  produces  it  by  a  new  method,  and  has 
cut  prices,  being  111  a  position,  it  is  stated,  t ■  >  produce 
much  larger  quantities  if  n  market  ran  be  found.  At 
nt  the  Bochum  combination  is  now  urging  buyers  to 
mints  pledging  themselves  not  to  deal  with 
middlemen,  in  return  for  which  they  are  to  be  allowed  a 
In  pen  nnt.  discount  at  the  end  01  the  year  on  running 
contracts. 

Tho  quantities  of  sulphate  of  ammonia  manufactured 
m  Germany  were  estimated  to  have  been  500.000  metric 
tons  in  1912,  and  418.000  tons  in  1911.  Of  this  quantity 
the  German  ammonia  combination  in  Bochum  disposed  of 

■  300,000  tons  in  1912  and  about  245,( tons  in  1911. 

The  producing  concerns  in  upper  Silesia,  Khineland,  and 
Westphalia  are  said  to  be  willing  to  engage  in  competitive- 
contest,  claiming  that  the  cost  of  manufacturing  artificial 
ammonia  is  more  than  the  cost  of  producing  ammonia  in 
coko  and  gas  works. 

Alkali  fusions.     [Formation  of  acetic  acid  from  acetylene.] 
Feuehtor.     See  IV. 

mination  of  free  sulphurous  acid  in  the  presence  of 
thiosulphate  or  of  sulphuric  acid.    Sander.    See  XXIII. 

Patents. 

Sulphuric  acid  apparatus  ;    Structure  for  carrying  the  lead 

chambers  or  plates  of .     E.   Hartmann   (vorni.    E. 

Ilartniann  und  F.  Benker)  Ges.  m.  b.  H.,  Frankfort-on- 
Maine.  Germany.'  Eng.  Pat.  17.035,  July  24,  1913. 
Under  Int.  Conv.,  July  80,  1912. 

The  chambers  or  plates  are  suspended  from  trestles, 
preferably  of  iron,  by  means  of  tension  rods  which  are 
adjustable  as  regards  length  and  tension  and  adapted  to 
engage  removable  carrying  bars  on  the  lead  plates. 

— F.  Sodx. 

Hydrochloric  acul  pickle  liquors  ;  Apparatus  for  treating 

waste .     G.   H.  Starck,   Waukegan,   111.     U.S.   Pat. 

1,080,173,  March  17,  1914. 

A  hearth  for  containing  a  liquid,  a  retort  for  containing 
a  wet  solid,  and  fire  grates  are  so  arranged  that  flames 
I  pass  from  the  grate  immediately  into  contact  with  the 
retort  and  then  over  the  hearth.  The  retort  is  open  at 
both  ends  for  the  passage  of  air,  the  vapours  evolved 
passing  with  the  flames  over  the  hearth.  Means  are 
provided  for  regulating  the  supply  of  air  and  the  supply 
and  (Escharge  of  solid  material.  A  recovery  chamber, 
6tted   with   water   spray,    receives  the  gaseous  products. 

— F.  Sodn. 

Acid  liquids  ;  Process  for  the  [conlinuous]  distillation  of . 

W  Hof.  Fr.  Pat.  463.208,  Sept.  19,  1913.  Under 
Int.  Conv.,  Sept.  20,  1912. 

Thx  acid  flows  along  a  slightly  inclined  tube  of  quartz- 
glass  or  other  refractory  glass,  in  the  upper  part  of  which  it 
is  vaporised.  The  lower  portion  of  the  tube  is  cooled  and 
serres  as  a  condenser,  the  residues  and  non-vaporised 
acid  being  tapped  off  at  a  point  between  the  heated  and 
cooled  portions. — F.  Sods. 

Boron   nitride  ;    Processes   of   making .     The    British 

Thomson-Houston  Co..  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
16,468,  July  17,  1913. 

A  mixture  of  boric  anhydride  and  sodium  cyanide  or  of 

ther  boron  and   cyanogen   compounds,   is   heated   at  a 

■erature   (about   2000°  C.)   at   which   all   bv-products 

h  as  sodium  carbonate)  are  volatilised,  until  fumes 

I  cease  to  be  evolved.     The  product  is  pure  and  stable. 

— F.  SODN. 

!  Aluminium  nitride  ;  Process  for  the  manufacture  of . 

-erpek,  Paris.     Eng.  Pat.  24,731,  Oct.  30,  1913. 
A   current  of   nitrogen,  carrying   a   mixture   of   carbon 
and   alumina   or   aluminous   material   in   suspension,   is 


submitted  to  the  1  ombined  heat  of  an  exothermic  ro*u  ! 
and  of  mi  electric  arc.     F01  1  \.iin|.ii ,  the  finely  divided 
mixture  may  fall  into  a  current  01  heated  ail  (in  which 
the  carbon  is  partially    burnt)  and  then   pass,   with  the 
nitrogen  and  oombustion  products,  through  an  arc  tlaino. 

— !•'.  80s 

Nitrides  ;    Process    of    continuous    manufacture    of . 

Gel.r.  Qiulini  Ges.  m.  b.  II.     Fr.  Pat  463,232,  Sept  29, 
1913.      Under  Int.  Conv.,   Dee.  6,   1912. 

A  mixture  of  alumina  (or corresponding  oxide  or  hydroxide 
and  carbon,  together  with  oxides,  hydroxides,  or  salts  of 
alkali,  alkaline -earth,  or  analogous  metals  (to  facilitate 
reaction)  is  heated  in  a  current  ot  nitrogen  in  an  apparatus 
lined  with  carbon.     The  lining  prevents  fusion. — F.  Sods. 

Alumina;    Method   of  making .      II.    T.    Kalmus   and 

\V.  L.  Savell,  Kingston,  Ontario.  U.S.  Pat.  1,090,479, 
March  17,  1914. 
Aluminous  material  is  treated  with  sulphur  dioxide  in 
presence  of  water.  The  alumina  dissolves  as  a  relatively 
unstable  compound  ur  compounds  with  sulphur  dioxide, 
and  is  precipitated  by  deeulphiting  tho  solution  (e.g.,  by 
heating).  If  silica  also  be  dissolved  and  precipitated  with 
the  alumina,  the  precipitate  is  again  treated  with  sulphur 
dioxide  and  a  small  amount  ot  water  so  as  to  dissolve 
only  the  alumina  which  is  then  reprecipitated  as  before. 

— F.  Soon. 

Xitrogtn  compounds  ;  AjijHiratus  for  manufacturing . 

T.    Fujiyama,    Tokyo,    Japan.     U.S.    Pat.     1,090,391, 

March  17,  1914. 
Material  to  be  treated  is  fed,  preferably  in  a  thin  layer, 
on  to  a  travelling  support  within  a  closed  chamber,  the 
space  between  the  support  and  the  wall  of  the  chamber 
being  heated  electrically.  A  discharge  conduit,  sur- 
rounded by  a  cooling  jacket,  extends  from  tho  chamber, 
and  serves  also  for  the  introduction  of  nitrogen,  which 
flows  through  the  chamber  over  the  thin  layer  of  heated 
material. — F.  Sodx. 

(1)  Nitric  oxide,  by  dectric  oxidation  of  atmospheric  nitrogen, 
(2)  concentrated  nitric  acid,  by  treatment  of  the  diluted 
oxides  of  nitrogen  obtained  by  electric  oxidation  of  atmo- 
spheric   air,    (3)  concentrated  nitric    acid,    by  treatment 

of  dilute    nitric  acid  ;   Production  of .    C.  Kossi.   Fr. 

Pats.  463,821,  463,825,  and  463,830,  Oct.  20,  1913. 
Under  Int.  Conv.,  Oct.  22,  1912. 
(1)  A  mixture  of  oxygen  and  nitrogen  is  submitted  to  the 
action  of  arcs,  formed  between  electrodes  of  silicon  and 
aluminium,  or  other  metals  of  which  the  oxides  have  no 
destructive  catalytic  action  on  the  nitric  oxide  formed. 
Preferably  the  electrodes  are  composed  of  alloys  of 
aluminium  and  silicon  with  alkali  and  alkaline-earth 
metals,  such  as  calcium,  barium,  cerium,  rubidium,  etc., 
or  with  thorium,  the  oxides  of  which  catalytically  promote 
the  formation  of  nitric  oxide.  (2)  Gases  resulting  from 
the  combustion  of  atmospheric  nitrogen,  or  those  leaving 
the  absorption  towers  employed  for  recovery  of  the 
nitric  acid  produced,  are  charged  with  water  in  an  atomised 
condition  and  submitted  to  electrostatic  precipitation,  with 
a  continuous  current  at  high  voltage,  e.g.,  by  passage 
between  two  aluminium  plates,  one  smooth  and  tne 
other  covered  with  cotton  or  asbestos  fibre  ;  with  a  poten- 
tial  difference  of  20,000—40,000  volts,  nitric  acid  of  any 
desired  concentration  up  to  42' B.  (sp.  gr.  141)  can  be 
obtained.  (3)  Concentration  up  to  42  B.  (sp.  gr.  1-41), 
with  a  yield  of  98  per  cent.,  is  effected  in  vacuo.— t.  &ODN. 

Zinc  ;   Process  for   extracting from    solutions  of  zinc 

sulphate  or  other  zinc  salt.  R.  D.  Lance.  Fr.  Pat 
463,614,  Dec.  21.  1912. 
Improvements  on  Fr.  Pats.  437,889  of  1911  and  451,680 
of  191°  (this  J.,  1912,  535  and  1913,  663).  The  solution 
is  treated  with  calcium  sulphite  in  presence  of  an  excess 
of  sulphurous  acid  (e.g.,  by  intimately  mixing  with  the 
calculated  quantity  of  limestone  and  treating  with  sulphur 
dioxide),  in  such  wise  that  free  lime  is  at  no  time  in  contact 


422 


Ci..  VIII.— GLASS:  CERAMICS.     Cl.  IX.— BUILDING  MATERIALS.       [April  30,  1914. 


■with  the  zinc  salt  and  that  all  the  zinc  remains  in  solution 
as  bisulphite.  After  filtering,  the  zinc  is  precipitated  as 
normal  sulphite,  preferably  with  zinc  oxide.  Pure  zinc 
oxide  is  obtained  by  calcining  the  precipitate. — F.  SoDN. 

Lyes  containing  potassium  sulphate  and  magnesium  sulphate, 
obtained  in  the  working  up  of  crude  potassium  salts  and 

the    like;     Treatment    of .     Heldburg.     A.-G.     fur 

Bergbau,  bergbauliche  und  andere  industrielle  Erzeug- 
nisse.  Ger.  Pat.  270,620,  Nov.  10,  1912. 
The  lyes  are  treated  with  a  quantity  of  calcium  chloride 
or  other  soluble  calcium  salt  corresponding  to  their  content 
of  magnesium  sulphate:  K.,S04.MgSOi+CaCl2+H,,0  = 
KjSO^CaSOj.HoO+MgCU.  The  precipitated  double"  salt 
(syngenite)  is  calcined  and  can  then  be  used  directly  as  a 
fertiliser  or  mixed  with  high-grade  potassium  sulphate. 

— A.  S. 

Sulphuric  anhydride  ;   Process  for  producing according 

to  the  contact  jirocess.  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld.  Germany.  Eng.  Pat.  15,165,  July  1, 
1913.     Under  Int.  Conv.,  July  13,   1912. 

See  Fr.  Pat.  460,074  of  1913  ;  this  J.,  1914,  22.— T.  F.  B. 

Acetic  acid;  Manufacture  of .     Consortium   f.   Elek- 

trochem.  Industrie  G.  m.  b.  H.,  Nuremberg,  Germany. 
Eng.  Pat,  17,016,  July  24,  1913.  Under  Int.  Conv., 
Aug.  27,  1912. 

See  Fr.  Pat.  460,971  of  1913  ;  this  J.,  1914,  42.— T.  F.  B. 

Borax  and  boric  acid  ;  Manufacture  of .     E.  L.  Fleming, 

Chester.  U.S.  Pat.  1,090,526,  March  17, 1914. 
See  Fr.  Pat.  442,820  of  1912  ;  this  J.,  1912,  1032.— T.  F.  B. 

Potassium  and  sodium  compounds  ;  Metliod  for  extracting 

from   silicates   which   contain   alkalis.     A.    Messer- 

schmitt,  Stolberg,  Germany.  U.S.  Pat.  1,091,230, 
March  24,  1914. 

See  Ger.  Pat.  254,544  of  1911  ;  this  J.,  1913,  194.— T.  F.  B. 

Sulphites  or  bisulphites  ;  Process  of  manufacture  of . 

Process  of  manufacture  of  solid  sulphites  or  bisulphites 
of  homogeneous  chemical  constitution.  R.  Friedrich, 
Glbsa,  Germany,  and  F.  Hirsch,  Vienna.  U.S.  Pats. 
1,091,325  and  1,091,429,  March  24,  1914. 

See  Fr.  Pat.  421,610  of  1910  ;  this  J.,  1911,  542.— T.  F.  B. 

Nitrogen  ;  Process  of  fixing .     J.  E.  Bucher,  Coventry, 

R.I.,  Assignor  to  Nitrogen  Products  Co.  U.S.  Pat. 
1,091,425,  March  24,  1914. 

See  Fr.  Pat.  455,799  of  1912  ;  this  J.,  1913,  943.— T.  F.  B. 

Method  of  heating  electric  furnaces,  more  particularly  appli- 
cable to  the  manufacture  of  aluminium  nitride.  Fr.  Pat 
463,390.     See  XI. 


VIII.— GLASS;    CERAMICS. 

Specific  heats  of  some  ceramic  bodies  from  observations  at 
two  temperatures.  \\.  Steger.  Silikat-Zeits.,  1914,  2. 
51—54. 

The  bodies  were  heated  to  2003  C.  and  to  400°  C.  respec- 
tively, and  the  final  temperature  of  the  calorimeter  was 
approximately  20°  C.  The  specific  heats  of :  a  fireclay 
body  with  Marquardt-mixture  as  binding  agent  (A),  hard 
porcelain  (B),  Marquardt  body  burnt  at  cone  09  (C),  the 
same  burnt  at  cone  15  (D),  and  a  magnesia  body  (E),  were 
as  follows  : — 


200°  C. 
400°  C; 


0-209 
0-228 


0-202 
0-221 


0-212 

0-22'J 


0212 
0-229 


0-246 
0-264 


-H.  H.  S. 


Patent. 

Porcelain  articles  [insulators].  J.  A.  and  B.  A.  Jeffery, 
Detroit,  Mich.,  U.S.A.  Eng.  Pat.  16,396,  July  16, 
1913. 

"  Blanks  "  of  green  clay  are  allowed  to  stand  until  they 
become  hard,  bone-dry,  and  non-plastic,  and  are  then 
shaped  by  grinding,  and  fired.  Each  blank  is  provided 
with  a  central  bore,  either  before  or  after  drying. — B.  N. 


IX.— BUILDING  MATERIALS. 

Tar  treatment  of  roads.     Revision  of  Road  Board  specifica- 
tions.    See  III. 

Patents. 

Bricks,  cement,  and  the  like  ;    Process  and  apparatus  for 

making .     The    Hewitt    Patent    Kiln    Co.,    Ltd., 

London,   and  W.   W.   Hewitt,   Greenhithe.     Eng.   Pat. 
144,  Jan.  2,  1913. 

Slurry  is  dried  on  travelling  trays,  forming  the  top  of 
a  furnace,  and  is  moulded  into  bricks  or  the  like  whilst 
hot,  the  bricks  are  piled  on  trucks  and  heated  in  a  tunnel, 
and  the  trucks  are  conveyed  through  the  furnace  to  a 
cooling  tunnel,  beneath  or  beside  the  first  tunnel,  which  is 
thereby  heated. — F.  Sodn. 

Stones  and  plastic  material ;  Process  for  glazing  natural  and 

artificial .     P.    Fenaroli,    Milan,    and    Soc.    Anon. 

"  Saces,"  Genoa,  Italy.     Eng.  Pat.  2197,  Jan.  27,  1913. 

The  stone  is  sprayed  with  a  glazing  composition  of  sodium 
silicate  and  pulverised  marble  or  the  like,  the  glazed 
surface  "varnished"  with  a  solution  containing  sodium 
silicate,  then  heated  to  about  150°  C,  and  submitted  to 
successive  treatments  with  water  and  slightly  acidulated 
baths  containing  free  acids  (sulphuric  acid,  fluosilicic  acid, 
etc.)  or  readily  hydrolysable  salts  (preferably  of  alu- 
minium), whereby  soluble  salts  are  removed  and  the  glaze 
rendered  resistant  towards  atmospheric  changes. — F.  Sodn. 

Tar  macadamised  roads  ;    Method  of  preparing  stones  for 

making .     Ges.     fiir    Teerverwertung    m.     b.    H., 

Duisburg-Meiderich,  Germany.     Eng.  Pat.  23,918,  Oct. 
22,  1913.     Under  Int.  Conv.,  Oct.  23,  1912. 

Drying,  cleaning,  and  tarring  is  effected  in  a  single 
operation  by  treating  the  cold  stones  with  an  excess  of  hot 
tar  (preferably  at  120° — 150°  C),  the  excess  being  ulti- 
mately drawn  off  for  use  again. — F.  Sodn. 

Concrete  structures  ;    Processes  of  hardening .     S.  W. 

Flesheim,  Cleveland,  Ohio,   U.S.A.     Eng.  Pat.  24.420, 
Oct.  28,  1913.     Under  Int.  Conv.,  Aug.  11,  1913. 

A  dry  mixture  of  cement  and  irregular  shaped  grains  of 
tenacious  metal,  preferably  iron,  is  applied  to  the  surface 
of  the  concrete  before  its  setting,  the  mixture  being 
thoroughly  rubbed  into  contact  with  the  surface  and 
finally  worked  to  a  smooth  burnished  surface  with  a  trowel. 
A  first  troweling,  with  feeble  pressure,  is  given  immediately 
after  the  mixture  has  been  floated  upon  the  concrete,  ami 
a  second  troweling,  with  heavy  pressure,  after  setting  has 
commenced. — F.  Sodn. 

Portland  cement;  Process  for  the  application  of  slags  or 
residues  from  the  preparation  of  alloys  of  manganese. 
silicon  and  iron  in  the  electric  furnace  to  the  manufan 

of  artificial .     J.    M.    Vielajus.     Fr.    Pat.   463,30:'. 

Oct.  7,  1913. 
The    material    is    incorporated    with    the    required    pro- 
portion of  lime  and  treated  by  the  usual  methods' for  tin' 
production  of  cement. — W.  E.  F.  P. 

Mortar  from   lime   and   sand;     Manufacture   of .     ' 

Czarnikow.     Ger.  Pat.  270,516,  Oct,  27, 1912. 
The  lime  is  slaked  hot  in  presence  of  the  sand  and  0 
cryolite  or  a  mixture  of  sodium  fluoride  and  aluminium 
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sulphate.     Tin-  resulting  mortar  has  improved  hydraulic 
properties. — A.  S. 

ir   which   ■!<>■<    not   effloresa  ;    Manufacture  of . 

kfortelwerk  Waidmannslusl  Neater  und  Co.     Qer.   Pat. 
870,816,  Oct.  27,   1912. 
A  m i  v  1 1  BE  of  lime  and  sand  or  powdered  stone  is  treated 
with   strontium    carbonate   and    boracite   and    the    lime 
red  hot.— A.  S. 

agglomerates  for  constructional  jmrposet.  M.  J. 
and  G  H.  Langloia,  Paris.  I'm  .  Pat.  16,636,  Jul}  19, 
1913.     Under  Int.  Conv.,  Julj  20,  1912. 

See  Fr.  Pat.  446,380  of  1912  ;  this  I.    1913,  144.— T.  F.  B. 

Haling    non-explosive    preparations    [nitro-compoundt  for 
impregnating  wood].     !•>.   Pat.  463,288.      >■      111 


X.- METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Phosphorus    in     iron    and   steel;    Determination    of . 

H.  Phillips.     Chem.  News,  1914,  109,  170—171. 

The  greyish  stain  appearing  on  the  dried  filter-paper 
containing  the  phospnomolybdate  precipitate  in  the 
direct  gravimetric  determination  of  phosphorus  is 
.attributed  to  slight  reduction  of  the  Mo03,  and 
to  obviate  it  the  following  modified  process  is  recom- 
mended : — The  phosphate  solution  is  treated  with  30  c.c. 
of  nitrie  acid  (1-2  sp.  gr.),  5  c.c.  of  ammonia  (sp.  gr.  0-SS0). 
diluted  with  its  own  volume  of  water,  and  30  c.c.  of  nitro- 
Btoiybdate  solution  (Brcarley  and  Ibbotson,  Anal,  of  Steel 
Works  .Materials,  p.'  56).  The  mixture  is  vigorously 
agitated,  wanned  to  40°  C,  and  after  one  hour  filtered 
through  a  9  om.  close-textured  paper.  The  precipitate  is 
ihed  free  from  soluble  salts  by  2  per  cent,  nitrie  acid, 
then  free  from  acid  with  water,  dissolved  by  aqueous 
ammonia,  filtered  through  the  same  paper  into  a  light 
weighed  dish,  evaporated  to  dryness  and  the  residue  dried 
he  water-oven  til!  of  constant  weight.  The  factor 
0  0161  is   i-    !.  instead  of  00165,  as  usual.— J.  L.  F. 


Iron,      tungsten,      carbon,      am!     iron,      nickel,      carbon  ; 

The  chemical  and  mechanical  relations  of .     J.   O. 

Arnold  and  A.  A.  Head.      Inst.  Meeh.  Eng.,  March,  191 4. 
[Advance  proof.] 

Tungsten  steels  (W  2-3S  to  26-29,  C  about  0-7  per  cent.). 
The  carbides  were  separated  anil  estimated  by  making 
the  samples  anodes  in  an  electrolyte  of  dilute  hydrochloric 
acid.  Steels  with  YV  26-29,  21-15  and  14-96  percent,  gave 
residues  consisting  of  mixtures  of  YVC  and  Fe,W  ;  with 
9  74  per  cent.  \V.  the  residue  consisted  of  19WC  +  Fe,C  ; 
and  with  5-37  and  2-36  per  cent.  W,  of  the  same  carbides 
with  free  carbon.  The  effect  of  tungsten  is  similar  to, 
hut  much  less  marked  than,  that  of  vanadium  (this  J., 
1914,  492)  e.g.  to  displace  entirely  Fe,C,  about  11  per 
cent.  W  is  required  as  compared  with  5  per  cent.  V. 
High  tuugsten   accelerates   the  segregation   of  tungsten 

in    8  ■rbitic    tungsten     pearlite     into     tungst 
e*mentite,    just    as    high   vanadium   hastens   the 
gation    of    vanadium    cementite    (V4C,).      Whilst    van- 
adium  pearlite   (like    iron    pearlite)  is  transformed    with 
a  marked  thermal  abruptness  into  vanadium  hardenite. 
'.he  transformation  of  tungsten  pearlite  spreads  over  the 
inge  of  about  300°  C.  before  completion  :  there 
was  no  evidence  of  the  formation  of  tungsten  troostitic 
pearlite      Nickel    steels. — In    ordinary    (somewhat    man- 
ganiferous)  structural  steels  containing  Ni  up  to  about 
«  per  cent.,  the  nickel  is  not  associated  with  the  carbon, 
I  but  i3  alloyed  with  the  iron  and  manganese.     Tests  made 
rj   pure  iron-nickel  allo\s  indicated  the  existence  of 
a  definite  alloy.   Fe,Ni,   which  is  remarkably   hard  and 

An  alloy  with  Ni  13  per  cent,  gave  a'  yield  point 
of  o9  tons  and  a  maximum  stress  of  8S  tons  "per  sq.  in. 
Alloys  with  Ni  7  and  33  per  cent,  both  gave  a  yield  point 


of  about  :tii.  ami  a  maximum 

pet  si(.  in.  No  eviden  •  "I  a  double  carbide  of  iron  and 
nickel  was  obtained.  There  appears  ool  to  be  a  nickel 
peariite,  the  cai  bide  (Ni,(  >  always,  being  in  jolid  solution 
as  nickel  hardenite,  which  on  annealing  or  rolling,  pre- 
oipitates  praetii  carbon  as  graphite,  owin 

the  remarkably  unstable  charactci  of  the  carbide  Pe;Ni 
is  rery  tough  though  machinable,  but  a  steel  with  Ni 
about    13  |K-r  cent,  and  C  0  •■■  pel   cent,  could  not   be 

tin 1  or  drilled,  being  rendered  harder  by  tic 

Ni3t  !.—  T.  St. 

[Gold  and  silver.]    Oyanid*  precipitaU  ;  Treatment  of . 

II.  A.  Mcgraw.     Eng.  and  Mm.  J.,  1914,  97,  606—608, 

600 — 012. 
Tuk  elimination  of  the  zinc  from  cyanide  precipitate  bj 
an  acid  treatment  cr  volatilising  roast  is  now    general!) 
omitted,   the   material   being    melted   down   ai    ouce   into 
bullion  which  is  parted.     Reverb  i  melting 

of  the  precipitate  and  cupellation  of  the  lead  bullion  i~ 
practised  on  the  Rand  and  in  .\™  Jersey,  I  .S.A .. 
smelting  and  cupelling  may  be  carried  out  in  the 
furnace  by  using  a  dlticrent  bottom  for  each  operation. 
The  introduction  of  oil-fired  tilting  furnaces  ha 
in  a  quicker  and  cheaper  process:  the  Monarch-Rockwell 
is  a  double-chamber  furnace  heated  with  an  oil  burner 
through  a  hollow  trunnion  upon  which  it  turn.-,  for  dis- 
charging the  metal.  In  the  .Merrill  process  used  at  the 
Homestake  MilL  S.D.,  the  zinc  is  extracted  by  sulphuric 
acid;  high-grade  precipitate  is  briquetted  and  cupelled 
direct,  low-grade  material  is  melted  into  lead  bullion  in  a 
circular  water-jacketed  blast  furnace  having  a  lead  well  ; 
copper  if  present  is  recovered  in  a  forehearth  as  matte  bj 
adding  pynte  to  the  charge.  Electric  arc  furnaces  have 
been  successfully  applied  to  precipitate  smelting;  the 
melting  is  rapidj  especially  if  the  material  has  been  pre- 
viously dried.  Working  costs  of  the  various  methods  of 
treatment  are  given. — W.  R.  S. 

Zinc;  Electro-deposition  of at  high   current  densities. 

J.   X.   Pring  and   0.   C.   Tainton.     Chem.   Soc.  Trans., 

1914,  105,  710—724. 
At  current  densities  up  to  40  amps,  per  sq.  dcm.  the 
satisfactory  electrodeposition  of  zinc  can  be  effected  in 
the  presence  of  free  acid  up  to  IS  grins.  H  ,SO,  per  100  ex., 
at  which  concentration  the  efficiency  is  highest.  The 
potential  differences  are  about  5  volts  with  lead  and  3 
with  zinc  anodes.  The  presence  of  colloids  causes  the 
production  of  smooth  bright-surfaced  deposits  and  permits 
the  use  of  higher  current  densities.  A  Btrong  retardation 
of  the  iron  was  observed,  a  deposit  containing  only  about 
0-1  per  cent.  Fe  being  obtained  from  an  electrolyte  con- 
taining 1-0  per  cent.  Fe.  l-.e  also  Eng.  Pat.  .l3o  ot 
1911  ;  this  J.,  1912,  780.)— J.  L.  F. 

Delia  metal;  Analysis  of by  the  electrolytic   method. 

R.  Belasio  and  M.  Marchionnesohi.     Annali  thim.  Appi., 

1914,  1,  127—133. 
OXE  grm.  of  the  allov  is  dissolved  in  10—12  c.c.  of  nitric 
acid  of  sp.  gr.  1-2.  the  solution  filtered,  evaporated  with 
5  c.c.  of  sulphuric  acid  (1:1).  heated  with  30  c.c.  of 
water,  cooled,  and  treated  with  5  c.c  of  95  per  cent 
alcohol.  After  1  hour,  the  lead  sulphate  is  filtered 
off,  washed  with  a  mixture  of  water,  alcohol,  and  sulpbunc 
acid  (60:  10:0-5  c.c).  dried  and  weighed.  The  filtrate, 
after  distilling  off  the  alcohol,  is  diluted  tol60c.c-.Md 
the  copper  deposited  electrolytically  NU>«"-U^-.  7 
amp     17-2  volts).     Any  manganese  di  -ted 

on  the  anode  is  dissolved  by  adding  a  few  drops  of  hydrogen 
peroxide  and  heating,  and  the  solute  ""fnSS 

iron,  manganese  and  aluminium,  is  concentrated  wW-w 
c.c,  and  added  graduallj  to  a  solution  of  10  -™-  °« 
sodium  hydroxide  in  30—10  c.c.  of  water.  whcreb>  iron 
and  manganese  are  precipitated  The  solution  is  n. 
into  100  c.c.  of  20  per  cent,  sulphuric  acid,  the  P«*»P"*«« 
washed  with  dilute  sodium  hydroxide,  then  dissolved  and 
re-precipitated.  The  iron  and  manganese  may  be  separatee 
elKyueaUy  (see  this  J  ,912.  92J*  Thesol-te£ » 
acidified  with  sulphuric  acid,  concentrated  to  20O-- oo  c.c. 
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made  alkaline  with  caustic  soda,  and  then  slightly  acid 
with  20  per  cent,  formic  acid,  and  the  zinc  deposited 
electrolytically  at  4<T— 50°  C.  (NDllm=  1— 1-5  amp., 
4 — 5  volts),  using  a  rotating  anode.  The  aluminium  is 
determined  as  oxide. — A.  S. 

Aluminium  and  its  light  alloys;  Analysis  of  commercial 

.     R.  Belasio.     Annali  Chim.  Appl.,  1914,  1,  101 — 

110. 

The  finely-divided  sample  (2 — 4  grms.)  is  mixed  with 
about  5  times  its  weight  of  tartaric  acid  and  a  few  c.c.  of 
water,  and  dissolved  in  dilute  hydrochloric  acid.  The 
solution  is  heated  with  2 — 3  c.c.  of  nitric  acid,  treated 
with  excess  of  caustic  soda  and  then  with  hydrogen 
sulphide  to  precipitate  copper,  lead,  iron,  manganese,  zinc 
and  cobalt,  whilst  aluminium  and  tin  remain  in  solution. 
If  the  sulphide  precipitate  be  considerable  it  should  be 
dissolved  and  re-precipitated ;  the  metals  present  are 
determined  by  known  methods.  The  solution  is  diluted 
to  a  known  volume,  and  an  aliquot  part  is  treated  with 
20 — 25  c.c.  excess  of  hydrochloric  acid,  the  tin  sulphide 
dissolved  with  the  aid  of  potassium  chlorate,  25 — 30 
grms.  of  ammonium  oxalate  added,  and  the  tin  determined 
elect rolytieally  at  50° — 60°  C,  using  a  current  densitj, 
ND100=  1  amp.  at  3 — 3-5  volts.  If  nickel  be  present  it  is 
determined  with  dimethylglyoxime  (this  J.,  1907,  643, 
1217),  before  precipitating  with  hydrogen  sulphide  as 
above.  From  another  portion  of  the  sample,  aluminium 
and  iron  are  precipitated  as  oxides,  the  aluminium 
taken  by  difference,  the  iron  determined  with  "  cup- 
ferron"  (this  J.,  1910,  115,  721).  Silicon  is  deter- 
mined by  Handy' s  method  (J.  Amer.  C'hem.  Soe.,  1896, 
18.  736)  and  sodium  by  Moissan's  method  (this  J.,  1896, 
136).— A.  S. 

Silver  and   tin;     The  ageing   of  alloys   of .     W.    A. 

Knight.     C'hem.  Soc.  Trans.,  1914,  105,  639—645. 

The  ageing  of  filings  of  alloys  of  silver  and  tin  (see  this  J., 
1913,  1112)  was  not  accompanied  by  a  change  in  weight 
nor  by  superficial  oxidation.  A  contraction  in  volume  of 
about  0-4  per  cent.,  however,  was  observed. — J.  L.  F. 

Mineral  production  of  Canada  in  1913.     Canada  Dept.  of 
Mines.     No.  283  of  1914.     [T.R.] 


conditions  described  previously  (this  J.,  1914,  263),  gave 
current  yields  of  about  63  per  cent.  The  presence  of 
sodium  chloride  lowered  the  efficiency.  In  each  case  the 
highest  yields  were  obtained  with  eutectic  mixtures.  The 
theoretical  explanation  of  these  results  and  their  bearing 
on  the  technical  manufacture  of  sodium  are  discussed, 
and  it  is  stated  that  better  results  would  be  obtained  if 
the  caustic  soda,  as  free  as  possible  from  sodium  chloride, 
were  completely  dehydrated  before  use,  and  more  care 
taken  to  control  the  temperature  of  the  bath  and  removal 
of  water  at  the  anode. — J.  L.  F. 


Patents. 


Blast-furnaces , 


Working  of  — 
463,524,  Oct. 


11 


C.  Semmler. 
1913. 


Fr.  Pat. 


The  coke  is  charged  into  the  furnace  in  a  red-hot  con- 
dition from  a  closed  vessel  lined  with  refractory  material. 

— W.  E.  F.  P. 

Cast-iron  ;     Malleable    metal    product  from .     E.    A. 

Custer,  Assignor  to  The  Custer  Sandless  Casting  Co., 
Philadelphia,  Pa.     U.S.  Pat.  1,086,652,  Feb.  10,  1914. 

Malleable  iron  castings  are  obtained,  without  annealing, 
from  ordinary  molten  foundry  iron,  comparatively  high 
in  silicon  and  low  in  combined  carbon,  in  a  permanent 
metal  mould.  After  setting,  the  casting  is  removed  from 
the  mould  and  allowed  to  cool  under  normal  atmospheric 
conditions. — T.  St. 

Iron  ;    Method  of  working  pure .     R.   B.   Carnahan^ 

jun.,    Assignor   to    International   Metal   Products   Co.,. 
Middletown,  Ohio.     U.S.  Pat.  1,090,115,  March  10, 1914. 

The  working  of  the  metal,  commenced  at  a  temperature 
above  the  zone  of  non-malleability,  is  suspended  until  the 
metal  has  cooled  to  a  temperature  below  this  zone,  and 
then  continued. — W.  E.  F.  P. 

Steel ;     Refining .     A.    Hethey,    London.     U.S.    Pat. 

1,089,410,  March  10,  1914. 

The  steel  is  treated  in  an  open-hearth  or  electric  furnace 
with  an  oxidising  slag,  manganese  being  added  from  time 


1912. 


1913. 


Quantity. 


Value. 


Quantity. 


Copper  Lb. 

Gold  Oz. 

Pig  iron »Tons 

Lead Lb. 

Nickel    

Silver     Oz. 

Other  metallic  products    

Total      

Less  pig  iron  credited  to  imported  ores  Tons 

Total  metallic      

Asbestos  and  Asbestie  Tons 

Coal    „ 

Gypsum 

Natural  gas    M.  ft. 

Petroleum     Iirls 

Salt    Tons 

Cement   , Brls. 

Clay  products 

Lime Bush. 

Stone     

Miscellaneous  non-metallic    

Total  non-metallic 

Grand  total    


77,832,127 

CI  1..VS.", 

1,014,587 
35,763,476 
44,841,542 
31,955,560 


978,232 


136,301 

14,512,829 

578,458 

15,286,803 

243,336 

95,053 

7,132,732 

8,475,839 


12,718,548 
12,648,794 
14,550,999 
1,597,554 
13,452,463 
19,440,165 
864,343 


75,272,866 
14,100,113 


61,172,753 


3,137,279 

36,019,044 

1,324,620 

2,362,700 

345,050 

459,582 

9,106,556 

10,575,869 

1,844,849 

4,726,171 

3,973,823 


73,875,543 


135,048,296 


76,975,832 
784,525 
1,128,967 
37,662,703 
49,676,772 
31,750,618 


161,086 
15,115,089 

639,698 
20,345,763 

228,080 

100,791 
8,658,922 

7,671.381 


11,753,440 
16,216,131 

16,540,012 

1.754,705 

14,903,032 

18,984,012 

1,520,072 


81,671,404 
15,543,583 


06,127,821 


3,849,926 

36,250,311 

1,477,589 

3,338,314 

406,439 

491,2811 

11,227,284 
9.673,067 
1,605,812. 
5,199,204 
4,384,001 


77,903,226 


144,031,047 


*  Short  tons  throughout. 


Sodium;    Studies    on    the  preparation   of .     II.     B- 

Neumann.     Z.  angew.  C'hem.,  1914,  194 — 200. 
Caustic  soda  containing  12 — 17  per  cent,  of  sodium  car- 
bonate, when  electrolysed  in  the  apparatus  and  under  the 


to  time  to  prevent  the  formation  of  iron  oxide  in  the 
metal ;  and  the  slag  is  then  solidified  by  addition  of  lime 
or  dolomite  and  the  refining  completed  at  an  incrf""' 
temperature. — W.  E.  F.  P. 
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Galvanising,  or  lih  re,  hoops,  sheets,  and  the 

Hi-.-.  II  II.  Field,  Qrappenhall,  Chester,  M.  Howarth, 
Warrington,  and  E.  A.  Atkins,  Liverpool.  Bug,  Pat. 
17,641,  Nor.  30,  1912. 
Arm:  treatment  with  acid,  the  (iron)  wire,  eto.,  is  sub- 
jeeted  to  electrolytic  action  in  an  aqueous  solution  of 
line  or  stannous  chloride,  and  then  passed  into  the  bath 
of  molten  zinc. — W.  E.  F.  P. 

[Lead  pipes,  etc.].  Pumping  apparatus  for  the  manufacture 
of  products  of  indefinite  length  from  molten  bod  or  other 
t.olol.--  or  alloys.  H.  I>el>auge,  Paris.  Eng.  Pat.  5639. 
March  6,  1913.  Addition  to  Eng.  Pat  3944  of  1913, 
dated  March  9,  1912  (this  J.  1914,320). 

Molten  lead  is  pumped  into  a  die  by  pistons  worked  from 
a  horizontal  ahaft.  In  each  case  the  latter  actuates  a 
pitman  resting  in  a  slide-piston  which  acts  on  the  forcing 
>n  through  the  medium  of  a  ball.  The  upper  end  of 
each  pitman  is  constructed  with  a  fork  which  embl 
the  lower  part  of  an  eccentric  on  the  operating  shaft.  The 
pitman  thus  acts  only  by  thrust,  and  is  raised  !>y  a  strong 
spring  disposed   under   the   head   of   the   piston.     If  any 

ton  jams,  the  action  of  the  others  is  thus  not  inter- 
rupted. Several  cylinders  are  contained  in  a  single  block 
divided  at  the  upper  part  to  allow  the  molten  metal  to 
■around  the  cylinders  and  so  obviate  the  effects  of  unequal 

pansion.  Means  are  provided  for  keeping  the  pump 
cylinders  vertical  during  normal  working,  and  for  tilting 
the  eylinders  anil  casing  enclosing  the  operating  mechanism 
as  a  whole  about  the  shaft  in  either  direction,  in  order  to 
allow  of  air  tieing  replaced  by  lead  in  the  cylinders  and  in  a 
bell  placed  over  the  die  when  the  pump  is  started,  and  also 
permit  nf  the  pump  being  raised  out  of  the  molten  bath  for 
tion  during  working.  Connected  with  the  outlet 
from  the  pump  cylinders  is  a  cylinder  of  small  section 
containing  a  rod.  the  upper  end  of  which  is  acted  on  by  a 
spring  in  compression,  the  whole  acting  as  a  pressure- 
regulator,  pressure-gauge,  and  safety-valve. — T.  St. 


Copper ;      Preparation     of    finely     divide!     metallic . 

T.  .1.  I.  Craig  and  Peter  Spence  and  Sons,  Ltd..  Man- 
chester.    Eng.  Pat.  6161,  March  12.  1913. 

Finely  divided  copper  is  obtained  by  electrolysis,  using 
a  copper  anode,  a  lead  cathode,  and  an  electrolyte  con- 
taining about  6  per  cent,  of  titanic  sulphate  and  about 
6  per  cent,  of  sulphuric  acid.  The  titanic  sulphate  is 
reduced  at  the  cathode,  and  the  resulting  titanous  sulphate 
is  re-oxidised  in  precipitating  the  dissolved  copper  in  a 
finely-divided  condition.  To  ensure  the  reduction  of  all 
the  oxidised  precipitating  agent,  current  in  excess  of  that 
passing  through  the  copper  may  be  used.  Suitable  con- 
ditions are: — 2  to  4  volts  per  cell;  density  30  to  40 
amps,  per  sq.  ft.  of  anode  surface ;  cathode  surface 
about  20  times  as  large  as  the  anodo  surface. — T.  St. 

Metals  or  other  materials :    Means  for  ascertaining  the  hard- 
ness   of .     Rudge  Whitworth.    Ltd..    and    H.    L. 

Heathcote,    Coventfv.     Eng.    Pat.    6622,    March    18, 
1913. 

The  working  of  the  various  forms  of  apparatus  proposed, 

depends  upon  the  fact  that  the  friction  between  the  body 

o  be  tested  and  a  hard  rough  surface,  such  as  that  of    a 

ss  for  the  harder  body,  the  patentees  having  found 

if  one  of  the  surfaces  be  hard  and  rough,  i.e.  ridged 

or  pointed,  the  friction,  and  consequently  the  angle  when 

ent   just   begins,   or  continues,  depends  upon  the 

jdegree  of  hardness  of  the  softer  surface." — T.  St. 

parators.     F.     Krupp     A.-G.     Grusonwerk. 

Buckau,  Germans.     Eng.  Pat.  14.427.  June 

21,  1913.     Under  Int.  Conv.",  July  15,  1912. 

The  strength   of  the   magnetic   field,   across    which   the 

natcrial  travels,  is  adjusted  by  constructing  the  armature 

f   adjustable   disc-shaped    members  distributed  along  a 

loruontal  axis  about  which  the  armature  rotates,  and  bv 

"me   the   underlying   magnet    an    upper   face    inclined 

ngitudinallv. — B.  N. 


Magi  f  several  hinds  of  materials  in  a  - 

K.    Ki upp     \  ''..    i Irusonwerk.     ft.     r 

464,156,    Oct.    27,    1913.      Under    Int.    Coin..    Nov.    27 

1912. 
Tuk  intensity  of  the  magnetic  field  increases  progressively 
in  the  direction  in  which  the  material  is  travelling,  so 
that  the  latter  is  attracted  to  a  moving  cylinder  and  forms 
superposed  layers,  which  fall  oil  from  the  cylinder  in  the 
reverse  order  as  tin'  material  passes  out  of  the  ma  oi 
Held.— 15.  N. 

Metal  [Tungsten];    Method  on. I  apparatus  for  sintering 

.     R.    B.    Walling,    Harrison,    N..I.,    c.s.A.      En 

Pat.  14,795,  June  26,  1913.     Under  Int.  Conv.,  Oct.  7, 
1912. 

In  sintering  a  rod  of  compressed  tungsten  by  an  electric 
current,  in  an  inert  atmosphere,  the  rod  is  field  without 
lateral  support  between  two  relatively  movable  contacts, 
so  that  the  whole  of  the  rod  is  raised  to  a  uniform  sintering 
temperature.  The  lower  contact  is  floated  in  mercur] 
so  that  it  continuously  exerts  a  pressure  on  the  end 
the  rod  as  the  latter  contracts  during  sintering,  and  thus 
maintains  good  electrical  contact.  Apparatus  is  de- 
scribed showing  details  of  mounting.  The  copper  contain- 
ing bottle  and  the  contacts  are  water-cooled. — T.  St. 

Furnace ;     Metal    melting .     I.     Hall.     Birmingham. 

Eng.  Pat.  21,158,  Sept.  18,  1913. 

In  a  furnace  for  melting  type-metal,  etc.,  by  means  of  a 
gas  flame,  the  closed  chambers  above  and  below  the 
melting  pot  are  connected  by  external  flues,  so  that  the 
gases  from  the  lower  combustion  chamber  pass  continu- 
ously over  the  surface  of  the  molten  metal. — W.  E.  F.  P. 

Metallurgical  furnace.     H.    D.    Hibbard,   Plainfield,   N.J. 
U.S.  Pat.  1,089,377,  March  3,  1914. 

The  furnace  comprises  a  fire-chamber  and  a  melting 
chamber,  the  inclined  floors  of  which  merge  without 
substantial  break  into  the  floor  of  an  interposed  collecting 
chamber.  The  fuel  is  burned  in  the  fire-chamber  by  a 
down-draught  blast  and  the  combustion  gases  pass  through 
the  collecting  and  melting  chambers  to  the  stack  at  tie 
upper  end  of  the  latter  ;  the  floor  of  the  collecting  chamber 
slopes  downwards  to  an  outlet  for  the  fused  metal.  In  an 
alternative  form,  a  combined  ore  and  fuel  charge  is  burned 
by  means  of  a  down-draught  blast,  and  the  fused  metal 
received  in  a  similar  collecting  chamber.  The  metal  is 
thus  removed  from  the  reaction  zone  immediately  after 
it  is  melted  or  produced. — A.  S. 

Alloy  for  white  metal  goods.     H.  Wilkins,  Sheffield.     Eng. 
Pat.  27,406,  Nov.  28,  1913. 

A  hard  white  metal  suitable  for  hollow-ware  is  composed 
of  :  Sn  100,  Cu  (2—4)  2-5,  Sb  (7—10)  8,  Ni  (0-5—6)  0-5, 
Mn  (0015— 2)  0125,   parts  by  weight.— T.  St. 

Titanium  and  other  alloys  ;    Method  of  making .     E. 

Kraus,  Lynn,  Mass.,  Assignor  to  General  Electric  Co. 

U.S.  Pat  1,089,773,  Mar.  10,  1914. 
The    process    depends   upon   reactions    of   the   alumino- 
thermic   type.     For  example,   alloys   of   aluminium   and 
titanium  are  prepared  by  addition  of  aluminium  to  fused 
titanium  oxide. — W.  E.  F.  P. 

Zinc  furnace   tcith   integral  condenser ;    Sleetric .     J. 

Thomson.     New     York.     U.S.     Pats.     1,090,427     and 

1,090,428,  March  17.  1914. 
(1)  The  charge  rests  on  a  horizontal  resister  bed  of  carbon, 
supported  by  a  grate,  underneath  which  is  a  chamber  for 
receiving  inert  residual  matter.  The  lower  inner  faces  of 
vertical=carbon  terminals  at  the  ends  of  the  grate,  are  in 
contact  with  the  resister.  and  are  grooved  to  give  an  in- 
creased area  of  contact.  The  inner  faces  above  the  re.si  - 
are  separated  from  the  charge  by  insulating  blocks,  and 
the  outer  faces  of  the  terminals  are  in  contact  with  the 
end  walls  of  the  resister  chamber,  the  upper  ends  being 
connected  bv  metallic  electrodes  with  the  power  circuit. 
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(2)  Parallel  carbon  resisters  extending  longitudinally  are 
made  porous  so  that  fumes  may  pass  through,  and  parallel 
condensing  chambers  containing  broken  coke  are  disposed 
in  the  same  horizontal  plane  to  receive  the  fumes  from  the 
resisters.  The  charge  is  supplied  from  galleries  or  pockets 
to  one  of  the  vertical  faces  of  the  resisters,  the  volatile 
products  passing  through  the  resisters  to  the  condensers, 
whilst  the  inert  residue  falls  towards  the  bottom  of  the 
reaction  zone.  A  reservoir  for  the  liquid  zinc  is  provided 
under  the  condensers,  and  the  latter  have  exits  for  gases 
at  or  near  the  top. — B.  N. 

Furnace  :    Universal  electric ,  combined  tvith  means  for 

condensing  zinc.  J.  Thomson,  New  York.  U.S.  Pat. 
1,090,429,  March  17,  1914. 
The  resister,  extending  in  a  longitudinal  direction,  and 
the  transverse  form  of  which  is  trapezoidal,  rests  on  an 
open  table  or  grate,  towards  which  the  charge-receiving 
floor  slopes  in  a  downward  direction.  A  number  of  vertical 
spaced  plates,  extending  transversely,  and  provided  with 
abutments  containing  the  terminals,  rest  on  the  grate, 
and  underneath  is  a  sump. — B.  N. 

Metals ;    Process    of    precipitating    and    recovering . 

C.   H.   Urquhart,   Newark,   N.J.     U.S.   Pat.    1,090,661, 

March  17,  1914. 
A  solution  containing  dissolved  metals  is  passed  over 
granulated  zinc  contained  in  a  closed  chamber,  the  latter 
being  completely  filled  with  the  solution  to  exclude  air. 
The  zinc  is  continuously  subjected  to  agitation  in  order 
to  remove  the  precipitated  metals  by  abrasion. — T.  St. 

Ores  ;  Process  and.  apparatus  for  extracting  from  pyrilic 

and  other ,  their  metals  in  the  metallic  state  or  in  the 

form  of  sulphates,  sulphides  or  oxides.  R.  D.  Lance. 
First  Addition,  dated  Dec.  21,  1912,  to  Fr.  Pat,  458,816, 
Aug.  17,  1912  (this  J.,  1913,  1075). 
Befobe  treatment  with  sulphuric  acid,  the  ore  is  agitated 
with  sulphurous  acid  to  remove  oxides,  carbonates,  etc.  ; 
ores  containing  ferric  oxide  are  agitated  with  hot  sul- 
phurous acid  and  air  to  form  ferrous  sulphate,  which  is 
subsequently  calcined  to  produce  sulphur  trioxide. 
Sulphate  solutions  are  treated  with  calcium  chloride  and 
the  resulting  chloride  solution  is  treated  with  lime  to 
precipitate  compounds  of  the  dissolved  metals  and  re- 
generate calcium  chloride. — W.  E.  F.  P. 

Bi-metal,  e.g..  steel  with  brass,  with  nickel  or  steel  with  any 
metal  other  than  copper  ;  Process  for  making  plates,  sheets 

or  leaves  of .     Soc.   Internationale   de   Metallurgie 

NouveUe.  Fr.  Pat.  463,155,  Oct.  2,  1913. 
PtATES  of  brass,  nickel,  aluminium,  etc.,  each  having  a 
polished  face  in  contact  with  a  thin  sheet  of  copper,  are 
placed  in  a  pack  and  subjected  to  hydraulic  pressure. 
The  resulting  composite  plates  ace  rolled  into  sheets  and 
united  (on  the  copper  side)  to  the  steel. — W.  E.  F.  P. 

Metals,  ores,  etc.  ;  Process  and  apparatus  for  the  fusion 

of by     means     of    induced     electric     currents.     S. 

Guggenheim.  Fr.  Pat.  463,233,  Sept.  30,  1913.  Under 
Int.  Conv.,  Sept.  30,  1912. 
The  material  is  disposed  between  the  poles  of  several 
magnetic  circuits  so  that  it  is  permeated  by  lines  of  force 
from  each  and  absorbs  sufficient  energy  to  cause  fusion. 
When  a  three-phase  current  is  employed,  the  differences 
of  phase  between  the  magnetic  fields  are  rendered  unequal 
uy  means  of  auxiliary  windings  by  which  the  directions 
of  the  lines  of  force  are  influenced  locally  ;  opposite  poles 
of  the  magnetic  circuits  have  a  smaller  cross-sectional  area 
than  the  material  under  treatment. — W.  E.  F.  P. 

N'asle  heat ;  Process  ami  apparatus  for   the  utilisation  of 

Ike of  slags  and  metallurgical  works.     C.  Semmler. 

Fr.  Pats.  463,298  and  463,300,  Oct.  6,  1913. 
(1)   Molten  slag  is  cooled  in  receptacles  provided  with 
hollow  partitions  through  which  water  is  circulated  under 
a   pressure   sufficient   to   prevent   vaporisation,   the   heat 


absorbed  being  transmitted  to  a  heat  accumulator. 
(2)  A  system  of  heat-absorbing  units  (similar  to  the 
above  in  principle)  provided  with  a  common  pressure 
regulator  in  addition  to  the  regulators  of  the  separate 
units.  The  absorption  and  transmission  of  heat  are 
effected  in  a  series  of  steps  corresponding  to  the  different 
temperatures  of  the  various  sources  of  waste  heat. 

— W.  E.  F.  P. 

Iron  and  steel  ;  Prevention  of  corrosion  of .     H.  Hane- 

mann.  Berlin-Wilmersdorf,  and  F.  Hanaman,  Berlin- 
Chailottenburg.  Eng.  Pat.  11,966,  May  22,  1913. 
Under  Int.  Conv.,  June  1,  1912. 

See  Fr.  Pat.  458,283  of  1913  ;  this  J.,  1913,  1072.— T.  F.  B. 

Case-hardening  iron  and  steel  articles;  Process  for . 

C.  Burian,  Assignor  to  Gebr.  Schubert,  Berlin.  U.S. 
Pat.  1,091,286,  March  24,  1914. 

See  Eng.  Pat.  13,805  of  1913  ;  this  J.,  1913,  1016.— T.  F.  B. 

Steel  and  iron  ;  Method  for  treating in  their  manufac- 
ture. C.  R.  Gostling,  Eustis,  Fla.  U.S.  Pat.  1,091,330,. 
March  24,  1914. 

See  Eng.  Pat.  17,869  of  1913  ;  this  J.,  1914,  318.— T.  F.  B. 

Welding  powder  for  welding  iron  and  steel.  E.  Eisengraber, 
Frankfort,  Germany.  U.S.  Pat.  1,091,312,  March  24, 
1914. 

See  Eng.  Pat.  17,046  of  1913  ;  this  J.,  1914,  319.— T.  F.  B. 

[Metallic]  caPilysU.  K.  H.  Wimmer,  Bremen,  Gernianv, 
and  E.  B.  Higgins,  Wallasev.  Eng.  Pat.  4144,  Feb.  18, 
1913.     Under  Int.  Conv.,  Feb.  19,  1912. 

See  Fr.  Pat.  454,501  of  1913  ;  this  J.,  1913,  870.— T.  F.  B. 

Wires  ;  Process  for  sharpening  the  ends  of  fine .     P. 

Friedrich,  Wendenschloss,  Assignor  to  J.  Pintsch,  A.-G., 
Berlin.     U.S.  Pat.  1,090,469,  March  17,  1914. 

See  Ger.  Pat.  251 ,836  of  191 1  ;  this  J.,  1912, 1173.— T.  F.  B. 

Minerals ;     Apparatus     for     washing .     J.      Dodds, 

Rutherglen.     U.S.   Pat.   1,091,047,  March  24,  1914. 
See  Eng.  Pat.  24,406  of  1911  ;  this  J.,  1912,  863.— T.  F.  B. 

Furnace  for  treating  ore  and  the  like.  K.  J.  Beskow  and 
A.  Ramen,  Helsingborg,  Sweden.  U.S.  Pat.  1,091,182, 
March  24,  1914. 

See  Fr.  Pat.  442.472  of  1912  ;  this  J.,  1912,  932.— T.  F.  B. 

Metals;    Separation    of from    zinc-bearing    ores    or 

compounds.  E.  A.  Ashcroft,  Balestrand,  Norway 
U.S.  Pat.  1,091,269,  March  24,  1914. 

See  Eng.  Pat.  19,257  of  1911  ;  this  J.,  1912.  931.— T.  F.  B. 

Purification    of    blast-furnace    gas.     Ger.     Pat.    271,067 
See  Ha. 

Application  of  the  slags  or  residues  from  the  preparation  0) 
■    alloys   of  manganese,    silicon,    and    iron    in  the  electrv 

furnace  to  the  manufacture  of  artificial  Portland  carf'il 

Fr.  Pat.  463,362.     See  IX. 
Apparatus  for  removing  iron  from  basic  slag.     Ger.  Pat 
268,500.     Sec  XVI. 


XI.— ELECTRO-CHEMISTRY . 

Alternating  currents;  Chemical  action  stimulated  by — 
S.  G.  Brown.  Roy.  Soc.  Proc,  1914,  A90.  26—32. 
In  a  simple  voltaic  cell  consisting  of  a  zinc  anode  ai 
a  carbon  cathode,  the  polarisation  which  soon  ensut 
when  the  cell  was  joined  through  a  low  resistance  circuj 
was   diminished  or  completely  abolished  by  r* 
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alternating  current  of  Buitablo  value  through  the  oell. 
When  the  tine  anode  was  caused  to  projeol  only  riightlj 
Into  the  solution,  something  similar  to  polarisation  m 
produced  in  an  ordinary  cell  owing  to  the  exhaustion  of 
the  electrolyte  in  tho  neighbourhood  of  the  anode.  This 
r  was  also  removed  lo  a  superimposed  alternating 
ourrent  and  tho  coll  gave  a  greater  output  of  current. 
Sc  vera!  metals  {e.g.  _"M  and  platinum)  normally  insoluble 
in  tlio  liquid  used  wore  made  to  dissolve  by  the  aid  of 
alternating  current.  Similar  stimulating  effects  were 
observed  without  tin-  use-  of  fluid  dielectric — \V.  H.  P. 

Electrolysis    of   barium    chloridt    solutions    with    mercury 

calhodrx.      I'YdotiotT.    Su  VII. 


Synthesis  of   100   pir  cent,   hydrogen    peroxide   by 
of  the  gilt  ni  electric  discharge.     Wolf.     Set   VII. 

Patents. 

Electrode  holders  for  electric  furnaces.  F.  Krupp  A.-G., 
Kss,-n,  (iermanv.  Kng.  Pat.  5414,  March  3,  1014. 
Dnder  Int.  Conv.,  Dec.  13,  1913. 

The  electrode,  which  passes  with  little  clearance  through    ' 
a  ourb  ring  in  the  cover  of  the  furnace,  is  attached  to  one    ! 
end  of  a  horizontal  arm  made  in  two  parts,  one  portion 
tig   the   electrode   bolder   vertically    by    means   of  a 
standard.     The  second  part  is  made  adjustable  so  that  it   I 
ran  be  moved  in  the  longitudinal  direction  of  the  arm.  and    | 
also  rotated  about  the  longitudinal  axis  of  the  arm,  thus 
enabling  the  electrode  to  be  adapted  ta  changing  positions 
•  of  the  curb  ring. — B.  N. 

Furnaces;  Starting  the  tire*  of  electric .     E.  K.  Scott. 

Bromley,  Kent.     Eng.   Pat,   6130,  March    12,    l'.'l.i. 

ni  alternating  current  furnace,  in  which  the  arcs  are 
struck  and  blown  out  periodically,  the  electrodes  are 
provided  with  a  nozzle  supported  on  an  insulating  tube 
with  an  adjustable  diaphragm,  for  the  purpose  of 
admitting  air  to  the  arc.  The  electrodes  arc  at  such  a 
distance  from  each  other  that  the  arc  cannot  be  struck  or 
maintained  by  the  voltage  of  the  power  circuit  alone,  and 
a  wire  or  conductor,  supported  by  the  nozzle,  is  placed  in 
the  gap  between  the  electrodes,  and  connected  through 
acondenser  with  a  high-voltage  and  high-frequency  supple- 
mentary circuit,  a  switch  being  provided  in  the  latter 
circuit    for    strikim;.    maintaining    or    stopping    the    arc. 

—B.N. 

Furnace  :  Electric .     S.   Peacock.  Chicago,   111.     U.S. 

Pat.  1.090,107.  March  10,  1914. 

The  tapered,  vertical  furnace  chamber  has  two  fixed, 
horizontal  electrodes  near  the  base  and  an  adjustable, 
vertical  electrode  at  the  top.  The  charge  is  introduced 
through  two  inclined  pipes  at  the  upper  part,  and  "  gas  " 
through  a  pipe  immediately  below  these.  The  air-tight 
nr  casing  is  extended  at  the  lower  part  to  form,  below 
the  high  temperature  zone  of  the  furnace,  a  chamber 
(water-jacketed)  provided  with  an  outlet  for  the  gases  and 
from  which  the  solid  product  is  continuously  removed  by 
means  of  a  screw  conveyor. — W.  E.  F.  P. 

Furnaces  ;  Method  of  heating  electric ,  more  particularly 

applicable    to    the    manufacture    of   aluminium    nitride. 
ale  des  Xitrurcs.     Fr.  Pat.  463.390,  Dec.  14, 
1912. 

The  furnace  consists  of  a  slightly  inclined  rotating  tube, 
through  which  the  charge  (a  mixture  of  alumina  and 
carbon,  together  with  an  excess  of  carbon,  or  iron  or 
■  pper,  to  maintain  its  conductivity)  passes  downwards, 
meeting  an  ascending  current  of  nitrogen.  The  charge 
serves  as  a  heating  resistance.  The  terminals  are  arranged 
at  intervals  along  the  length  of  the  furnace,  and  are 
connected  alternately  with  the  two  poles  of  the  generator, 
so  as  to  divide  the  furnace  into  a  number  of  sections.  As 
the  material  progresses  through  the  furnace  it  becomes 
I«x>rer  in  carbon,  and  the  intermediate  terminals  are 
therefore  arranged  nearer  to  each  other      The  intermediate 


terminals  dm;    be  in  the  form  of  annul*]  diaphragms, 

with  orifices  which  gradually  dimin  meb  r,  in 

ordei   to  ini  n  ise  thi    thit  kni  is  ol  the  layai  in  treatment 

as  it  becomes  depleted  of  carbon  and  thei  oon- 
duotive. — R  N. 

Batteries;  Electric  dry—     .    8.   stent.   London.     Prom 

C.  Hubert,  New  York.     Eng    Pat    6050   liaroh  20, 1913. 

Tin:  manganese  compounds,  obi  lined  as  a  by-product  in 

the  manufacture  of  saccharin,  are  employed  in  the  pre- 
paration  of   the   depolari  inj  at    for  dry    battel     ■. 

—  IS.  \. 

Battery  cell;   Electric .     H.   A.   Thomas.  Springfield, 

111.     U.S.  Pat.  1,090,763,  March  17,  1914. 

The  anode  consists  of  92  per  cent,  of  sine  shaving  .  0  '■• 
of  bismuth.  7  of  mercury  and  0-25  of  platinum,  and  tho 
electrolyte  contains  one  part  of  hydrochloric  acid,  one 
of  sodium  silicate,  and  eignt  ol  water,  or  as  an  alternative 
with  sulphuric  acid  in  addition,  together  w  ith  a  depolarising 
liquid  oontaining  hydrochloric  acid,  sodium  silicate,  nitric 
acid  and  water. — B.  N, 

Oalvanic    elements;     Electrolytic     material    for .     A 

Lessing.     Fr.  Pat.  463,751,  Sept.  11.  1913. 

The  electrolyte  comprises  zinc  and  ammonium  chlorides 
together  with  mercuric  oxide  mixed  with  powdered 
tragacanth   or  salep,   and    with    substances   having   the 

property  of  absorbing  water,  such  as  pumice,  clay,  etc. 

— B.  x. 

Electrode  f>r   ozoniser.     C.    Hemmerlin  and  J.   Simonet.. 
Fr.  Pat.  463,71 1.  Oct  17.  1913. 

The  surface  of  a  metallic  plate  is  provided  with  a  great 
number  of  projecting  metallic  points.  The  plate  may  be 
cylindrical,  and  the  point-,  instead  of  being  arranged 
regularly,  may  be  disposed  in  appropriate  divisions  in 
order  to  prevent  undue  heating  of  the  electrode. — B.  N. 

Gas  with  preservative  properties  :  Production  by  means  of 

On  electric  arc  of  a .     International  Ionising  Process 

Co.     Fr.  Pat.  463,728,  April  5.  1913. 

ArR  is  submitted  to  the  action  of  the  electric  are,  and  at 
the  same  time  mixed  with  vapours  of  an  organic  vegetable 
substance,  e.g.,  such  as  are  obtained  from  certain  kinds 
of  wood  and  which  may  be  condensed  at  the  ordinary 
temperature.  The  vapours  are  produced  by  bringing 
the  wood  in  contact  with  the  arc. — 15.  N 

Insulating  products  free  from  organic  materials  ;    Manu 

facture  of  light .     A.   C.   D.   Ducheniin.     Fr.   Pat, 

463,949,  Dec.  30,   1912. 
Volatile  salts,  such  as  ammonium  carbonate,  are  mixed 
with  plastic  materials,  such  as  plaster,  clay,  lime,  cement, 
etc.,  and  the  mixture  heated  to  about  1008  C.  to  volatilise 
or  dissociate  the  salts,  thus  producing  a  cellular  structure- 
in  the  material. — B.  X. 

Diaphragm  for  electrochemical  or  electro-osmotic  purposes 
Ges.  fur  Elektrooemose  m.  b.  H.  Ger.  Pat.  271,001, 
April  15.   1913. 

A  DIAPHRAGM  of  regenerated  cellulose,  intended  especially 

as  a  substitute  for  parchment  paper.— A.  S. 

Heating   articles    in    electric  furnaces;     Process  for . 

F.     Fischer,     rharlottenburc.     Germany.     Kne.     Pat. 

17,490,    July    30.    1913.     Under    Int.    Conv..    Xov.    5, 

1912. 
See  Fr.  Pat.  460,526  of  1913  ;  this  J,  1914.  90.— T.  P.  B. 

Chemical,  electro-chemical  and  electric  treatment  of  plants, 
fields,  sown  seeds,  crops,  etc.  Eng.  Pat.  11,997.  See 
XV!. 

Oxidation  means  and  processes  [particularly  for  grains- OJ.J ' 
flour].     Eng.  Pat.  5405.     Sea  XIX  a- 
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lApril  30,  1914. 


[Electrical]   Treatment  of  milk  or  cream   during  churning. 
Eng.  Pat.  6418.     See  XIXa. 


XII.— FATS;    OILS;    WAXES. 

Arachis    oils;     Residues  from    the    refining    of .     G. 

Bouchard.     Les    Matieres    Grasses,     1914,    7,    4027 — 

402S. 
Is  France  arachis  oils  are  refined  with  soda  or  ammonia 
The  residues  from  the  soda  treatment  are  utilised  directly 
in  soap-making,  but  the  paste-like  deposit  from  the 
ammonia  treatment  (piles  d'arachide)  is  treated  with  a 
mineral  acid  to  separate  the  fat,  which  is  then  sold  as 
"  arachis  oil,  No.  2."  The  arachis  pastes  are  soft  and 
"have  a  rancid  odour  and  a  green  or  brown  colour  ;  their 
price  is  based  upon  the  oil-content.  The  disagreeable 
odour  usually  disappears  in  the  manufacture  of  soap. 
"  Arachis  oils  No.  2  are  dark  brown  mixtures  of  fatty 
acids  and  neutral  oil.  Eight  commercial  samples  gave  the 
following  results  : — Free  acids  (as  oleic  acid)  55-8  to  70-2 
per  cent  ;  saponif.  value,  192-4  to  195-9;  glycerol.  31 8 
to  4-60  per  cent.  ;  iodine  value,  83-4  to  92-2  :  and  un- 
saponifiable  matter,  0-65  to  110  per  cent.  The  values 
given  by  six  samples  of  arachis  pastes  were  : — Fat,  66-9 
to  74-8  per  cent.  Characters  of  fat : — Free  acids  (as  oleic 
■acid)  51-1  to  75-9  percent.  ;  saponif.  value,  193-2  to  1961  ; 
glycerol.  2-50  to  508  per  cent,  ;  iodine  value,  80- 1  to 
■93*-0  ;  and  unsaponifiable  matter.  0-50  to  0-98  per  cent. 
There  are  manv  abnormal  arachis  oils  on  the  market 
derived,  in  particular,  from  Coromandel  nuts.  A  few 
years  ago  these  oils  had  an  acidity  of  only  13  to  15  per 
•cent,  when  freshly  expressed,  with  a  maximum  in  winter 
of  18  to  20  per  cent.  At  the  present  time  the  acidity  is 
■frequently  27  to  28  and  rarely  less  than  20  per  cent., 
-owing  to  the  better  quality  of  kernels  being  used  for  food 
purposes.  These  oils  are  sold  as  "  industrial,"  "  red," 
"soap"  oils,  "thickened"  oils,  etc.  The  "thickened" 
oils  contain  from  5  to  50  per  cent,  of  impurities  (seed 
debris)  insoluble  in  carbon  bisulphide.  The  arachis 
"  margarines,"  which  consist  of  the  thick  deposits  from  the 
oil  tanks,  contain  from  25-3  to  29-4  per  cent,  of  free  acids 
(as  oleic  acid).  As  a  rule  they  are  darker  and  more  acid 
than  Coromandel  oils. — C.  A.  M. 

Fat  as  a  by-product  in  the  manufacture  of  glue  from  hide 
trimmings.  H.  Dubovitz.  Seifensieder-Zeit.,  1914,  41, 
341. 
HrDE  trimmings  are  soaked  in  weak  milk  of  lime  for  several 
weeks  whereby  a  liquor  is  obtained  from  which  glue  is 
prepared  by  concentration.  The  residue  is  dried  and, 
because  of  its  nitrogen  and  lime  content,  is  used  as  manure. 
It  contains  about  17  per  cent,  of  fatty  acids  combined 
with  lime  and  6  per  cent,  of  free  fat  which  can  be  recovered 
by  treating  the  material  with  sulphuric  acid  so  as  to  decom- 
pose the  lime  soap  and  leave  the  mixture  in  a  condition  in 
which  it  can  be  satisfactorily  treated  with  a  fat  solvent. 
This  method  of  recovery  is  costly  and  the  fat  obtained  con- 
tains about  4-5  per  cent,  of  unsaponifiable  matter.  It  is 
proposed  to  cheapen  the  process  of  recovery  and  obtain 
a  fat  containing  less  unsaponifiable  matter  by  treatment 
with  the  "  foots  "  obtained  in  the  refining  of  oils  with 
sulphuric  acid,  whereby  the  fatty  constituents  of  both 
materials  would  be  made  available  for  extraction  ;  by 
means  of  the  Krebitz  process  of  lime  saponification  (this 
J.,  1906,  434)  wherein  the  fatty  material  could  be  con- 
verted into  soap  ;  or  by  using  the  material  as  the  source 
of  lime  required  in  the  autoclave  process  of  fat  hydrolysis, 
its  fattv  constituents  thus  forming  a  proportion  of  the 
larger  amount  treated  in  the  autoclave. — J.  A. 

Lipase  rf  castor  oil  seeds;  Activity  of at  loir  tem- 
peratures. A.  Blanchet.  Comptes  rend.,  1914,  158, 
895—896. 
That  the  enzymic  hydrolysis  of  fats  in  foodstuffs  is  pos- 
sible at  the  usual  refrigerator  temperatures,  is  shown  by 
experiments  on  the  hydrolysis  of  castor  oil  by  the  enzyme 
■contained    in    a    suspension    of    the    crushed    seeds.     At 


0°  C,  42  per  cent.,  and  at  — 5°  C,  21  per  cent,  of  the  oil 
was  hydrolysed  in  24  hours. — G.  F.  M. 

Unsaponifiable  matter;    Determination  of in  oils  and 

fats.  H.  Salomon.  Ber.  deuts.  Pharm.  Ges.,  1914,  24, 
189—193. 

Klostermann's  modification  of  the  method  of  Marcusson 
and  Schilling  (see  this  J.,  1913,  1118)  for  the  detection  of 
vegetable  in  animal  fats  can  be  further  modified  to  allow 
of  the  simultaneous  determination  of  unsaponifiable 
matter.  -50  or  100  grms.  of  the  oil  are  saponified  with 
alcoholic  potash,  the  soap  dissolved  in  water,  extracted 
with  ether,  the  ether  distilled  off  and  the  residue  dried 
and  weighed.  The  crude  phytosterol  or  cholesterol  so 
obtained  is  dissolved  in  hot  alcohol  and  precipitated  hot 
with  excess  of  an  alcoholic  solution  of  digitonin,  1  grm.  of 
crystallised  digitonin  being  required  for  each  0-4  grm.  of 
unsaponifiable  matter.  The  precipitate  is  separated, 
acetylated  and  the  phytosteryl  acetate  recrystallised  as 
described  by  Klostermann  {loc.  cit.).  The  liquid  un- 
saponifiable matter  can  be  estimated  in  the  filtrate  from 
the  digitonin  precipitate  by  adding  water,  extracting  with 
ether,  distilling  off  the  ether  and  weighing  the  dry  residue. 
The  relative  proportions  of  solid  (precipitated  by  digi- 
tonin) and  liquid  unsaponifiable  matter  in  a  number  of 
oils  and  fats  are  tabulated. — T.  C. 

Patexts. 

Oil;    Method  of  and  apparatus  for  expressing -from 

seeds,  nuts  and  other  oleaginous  substances,  and  juice  or 
fluid  from  fruits,  herbs,  flowers,  peat  and  the  like.  A.  \Y. 
Sizer,  Kingston-upon-Hull.  Eng.  Pat.  29,331,  Dec.  20, 
1912. 

Seeds,  or  other  oil-containing  or  juicy  substances  are 
forced  by  means  of  a  worm-screw  into  an  annular  chamber 
the  walls  of  which  are  made  up  of  juxtaposed  staves  or 
rings,  having  scratches  or  marks  upon  the  surfaces  in 
contact,  the  purpose  of  which  is  to  allow  the  expressed 
oil  or  juice  to  pass  through  the  walls  of  the  chamber, 
whilst,  preventing  the  egress  of  solid  material.  The  latter, 
ir  Ihe  form  of  a  compressed  mass,  exudes  through  holes 
in  a  cap  or  die-plate  on  the  front  of  the  compression 
chamber,  and  may  be  cut  up  into  lengths  by  means  of  a 
revolving  knife  rigidly  attached  to  the  spindle  of  the 
worm-screw  and  revolving  in  front  of  the  die-plate. 

— E.  W.  L. 


Fats  or  oils  from   bones,  seeds  and  other  oleaginous  sub- 
stances ;   Process  and  apparatus  used  in  extracting . 

W.  Schmidt,  Leipzig-Plagwitz,  Germany.  Eng.  Pat. 
5368,  March  3,  1913. 
The  vaporised  solvent  leaving  the  extractor  is  fractionally 
condensed  in  a  series  of  communicating  compartments, 
at  a  temperature  just  below  the  b.  pt.  of  the  solvent  or  the 
respective  fractions  thereof,  and  the  condensed  liquids  are 
led  through  pipes  in  each  compartment  to  a  common 
separator,  where  the  solvent  is  freed  from  water  before 
being  returned  to  the  extractor. — C.  A.  M. 

Fats,    rubber,    ivaxcs,    etc.  ;     Process   of  extracting by 

■means  of  solvents.  J.  Margoles.  Fr.  Pat.  463,178, 
July  24,  1913. 
The  solvent  (vapour  or  liquid)  is  circulated  by  aspiration, 
etc.,  either  continuously  or  intermittently  through  the 
material  contained  in  one  or  more  extractors.  It  may  be 
condensed,  purified,  and  heated  again  before  each  passage 
through  the  apparatus  — C.  A.  II. 

Oils  and  the  like ;  Apparatus  for  treating  [hydrogenating] 

with  gases,  etc.  C.  Ellis,  Montclair,  N.J.  U.S.  Pat 
1,084,203,  Jan.  13,  1914. 
Oil  containing  a  catalytic  agent  is  heated  and  drawn  int" 
an  "  inductor  "  at  the  top  of  a  closed  vessel,  when-  it 
encounters  a  current  of  hydrogen,  or  gas  containing 
hydrogen,  under  pressure,  the  mixture  being  then  dis- 
charged  tangentially    against    the   bottom   of   the   tank. 
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m  is  in  part  a  coni iiin.ii nut  of  L'.S.   Pal 
720  of  [913  (this  J.,  1913,  612).     C.  A,  M. 

am!  oils  ,    Preparation  of  o  solid  or  liquid 
I  for  -     .    Sudfoldt   and  Co.     Br.   Pat  463,012, 

o.t.  -2-:.  1913. 

impurities  in  sulpho  aromatic  fattj  acids  which  give 
irk  colour  to  the  products  of  hydrolysis  ol  fats  and  oils, 
are  eliminated  by  converting  the  mixture  ol  Bulphouated 
Is  into  alkali  suits  and  separating  the  sulpho  aromatic 
fatty  acids  from  the  sulphouated  aromatic  acids  by  the 
addition   {salt.     Fatty  acids  are  then  removed  bj  extrac- 
tion with  .i  solvent  (e.g.,  petroleum  spirit,  carbon  tetra- 
chloride).    A  solid  hyd  ;enl  is  obtained  bj  adding 
utable   metallic  salt   such  as   barium  chloride   to  an 
ius  solution  of  an  alkali  salt   of  a  sulpho-aromatic 
i. ml  drying  the  precipitate.     C.  A.  M, 

Fatty  acids,  iheir  glycerides  ««./  othi     i  -!■  I !  .    Proa  --/or  the 

ation   of  saturated .     F.    Bedford   and   (_'.    E. 

Williams,  Sleaford,  E.  Erdmann.  Halle,  Germany,  and 
HydroU,  Ltd..  London.  Eng.  Pat.  28,981,  Dec.  16, 
I'.MlV     Addition  to  Eng.  Pat.  29,012.  Dec.  20.   1910. 

Addition  of  Aug.    lit,   1913,   to   Fr.    Pat.   436,295  of 
MIL  ;  this  J.,  1914,  324.— T.  F.  B. 

preparation   of  india-rubber   substitute.     Eng.    Pat.    4211. 
See  XIV. 


Xin.— PAINTS;    PIGMENTS;  VARNISHES; 
RESINS. 

Cobalt  majnesium  red.     J.  A.  Hedvall.     Z.  anorg.  Chem.. 
1914,    86,  296—300. 

Ax  examination  (chiefly  microscopic)  of  the  red  products 
obtained  by  igniting  mixtures  of  magnesia  and  cobalt 
oxide  indicated  that  these,  as  in  the  case  of  Rinman's 
green  (thisl.,  1914.  363),  are  solid  solutions  ;  the  two  oxides 
appear  to  form  solid  solutions  in  all  proportions. 

— F.  Sodn. 

Oil     of     turpentine;      The      "heat      number"      of . 

A    He:duschka.     Chem.-Zeit..   1914,  38,  441. 

Twenty  e.c.  of  a  2  per  cent,  solution  of  Ihe  turpentine 
in  chloroform  were  treated  in  a  vacuum  flask,  with  1  c.c. 
of  bromine.  The  rise  of  temperature  was  only  about 
9  C.  for  dextrorotatory  turpentine,  23r — 24"  for  French 
turpentine,  about  17°  for  German  turpentine,  233  for 
rectified  oil  of  turpentine,  13-6'  for  rosin  oil,  —  0-85s  for 
lurroin.  and  2-3°  0.  for  petroleum.  The  method  is  thus 
valuable  for  distinguishing  dextro-  from  lasvo-rotatory 
products,  and  may  be  of  assistance  as  a  rapid  method  of 
detecting  impurity. — W.  H.  P. 

Linoryn  ;  Characters  of .     F.  Fritz  and  C.  Zvmandl. 

•  hem.    Rev.    Fett    lud..    1914.    21.    43 — 14. 

The  following  values  were  obtained  with  samples  of  solid 
oxidised  linseed  oil  : — 


in     earboiiule    solut and     .i     poTlioi,     lolnhla     in 

petroleum  spirit,  which  dissolves  with  difficult}  in  tin- 
alkaline  solution,  i  in  treating  the  sodium  carbonate 
solution  with  hydrochloric  acid  -  | amies  as 

a  soum.  The  portion  insoluble  in  (odium  carbonate 
solution  dissolves  in  water,  bat  on  the  addition  of  hydro- 
ohlorio  arid  forms  an  emulsion  from  which  the  roein  acid 
is  ■  ooagolated  ma  Thi  u  id  melts  at  74  to 
7.  (..  and  is  the  main  eon  tituenf  (about  80  per  oenl  i 

of  American  colophony:    acids  of  higher  in.   pt.  are  only 

present  in  small  proportion.  The  amount  of  insoluble 
deposit  obtained  By  treating  colophony  with  petroleum 
spirit  varied  in  one  experiment  from  Is  to  :tti  per  nut.. 
according  to   t  In-  amount    of  lame  L'lasey  particles  in  the 

sample.  This  was  attributed  to  mtramolecnlai  deoom- 
position  of  the  rosin  with  the  absorption  of  water,  and  the 

formation  of  a  hydrate  of  the  principal  acid.  The  principal 
rosin  acid  absorbed  water  when  exposed  to  the  air  for  a 
long  time  and  yielded  gradually  increasing  amount  - 
(2-4  to  12  per  rent.)  of  the  compound  insoluble  in  petroleum 
spirit.  Other  acids  were  also  formed  by  hydration,  and 
these  were  present  in  varying  quantities  in  the  original 
colophony.  The  products  of  the  distillation  of  coloph 
differed  considerably  from  the  corresponding  fractions 
obtained  by  distillation  with  petroleum,  the  differences 
being  attributed  to  the  formation  of  hydration  compounds 
of  the  main  acid.  The  insolubility  of  the  sodium  salt  of 
this  acid  in  5  per  cent,  sodium  carbonate  solution  may  be 
used  as  a  test  of  the  presence  of  the  acid  in  other  resins. 
The  hydration  of  this  acid  is  to  be  regarded  as  the  cause 
of  the  disintegration  of  colophony  into  powder. — C  A.  KL 


Patents. 

White-lead  ;  Apparatus  for  making .     R.  A.  Stewart, 

Los  Angeles,  Cal.     U.S.  Pat.  1,088,041,  Feb.  24,  1914. 

The  fumes  from  lead  ore,  roasted  in  a  furnace,  are  drawn, 
by  means  of  a  fan,  through  a  supplementary  roasting 
chamber,  provided  with  baffle-plates,  in  which  the  fumes 
are  roasted  by  means  of  burning  jets  of  carbonaceous  fuel 
and  air,  and  thence  into  a  collecting  chamber  in  which 
the  white  lead  is  intercepted  by  filters,  from  which  the 
white  lead  is  continuously  removed. — E.  W.  L. 


Lampblack  from    hydrocarbons   or   hydrocarbon    miztur'<  ; 

Process    for    producing .     K.     Bosch.     Ger.     Pat. 

270,199,  Feb.  8,  1913. 
Dry  and  very  finely  divided  lampblack,  free  from  mechanic- 
ally combined  hydrogen,  is  obtained  by  introducing  the 
hydrocarbon  (e.g.,  acetylene)  into  the  decomposition 
chamber  through  a  rotating  tube,  to  give  it  a  circular 
motion.— T.  F.  B. 


Ink.     T.  M.  Price,  Washington,  D.< '.     U.S.  Pat.  1,088,840, 
March  3.  1914. 

The  ink  is  composed  of  lanolin — or  other  fat.  solid  at  3")"  C. 
(95°  F.) — 50;  glycerin,  10;  carbon  (or  other  colouring 
matter)  40  per  cent.,  worked  together  into  a  plastic  mass. 

— E.  n  .  L. 


Description. 


rence. 


Sp.  gr.  compared 
with  wator  at  -T  C. 


Iodine  value 
OVijs). 


Ash. 


Unoxidlsed         Oxidised      Water-soluble 
Is.       fa  1 1  >•  acids,       fate. 


W»Jton  oil  (4.  samples) hard 

JUpi.l  oxidation  oil  (2)     ..        very  soft 
Runnings  tJk?3ui»()(l) 


1  0862  at  15 J  C. 
to  1-0734  at  21."  C. 

10693  at  20'  C. 


61-3  to  65-5 

96-2  (1) 
98-4 


per  cent. 
1-16  to  141 

0-15(1) 

4  36 


per  cent.  per  cent. 

26  2  to  31  2  46-4  to  56-4 

a  5  to  »;>  4  it  1  to  42-5 

50  7  200 


5StoS-6 

2-7  to  5-7 
33 


— C.  A.  M. 


is    colophony;     Water-soluble   rosin   acids  of . 

L.  Paul.     L'hern.  Rev.  Fett    Ind.,  1914.  21,  3— S.  36— 
39,  .53—56,  7S— 80. 

Ajczbitan  colophony  is  composed  of  a  portion  insoluble 
in  cold  petroleum   spirit   but   readily   soluble  in  dilute 


Polishing  composition.     J.    YV.    Aylsworth.    East   Orange, 

^ssi^nor  to  Halogen  Products  Co.,  Glen   Ridge,   X. J. 

D.S.  Pat.  1,090.4411.  March  17,  1914. 

Chi.oboxaphthai.exe  or  other  higher  halogen  substitution 

compound  of  naphthalene  is  incorporated  with  a  fusible 
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[April  30.  1;  14. 


soluble  phenolic  or  eresolic  resin  melting  at  not  less  than 
100°  C.  and  a  volatile  solvent,  such  as  acetvlenetetra- 
chloride,  or  a  mixture  thereof  with  a  rapidly  drying 
solvent. — C.  A.  M. 

Varnish  and  the  like  :  Method  of  and  means  for  curing  and 

drying  articles  coated  u-ith  moist  substances  such  as . 

W.  J.  Mellersh-Jackson,  London.  From  Greeff  Engineer- 
ing and  Manufacturing  Co.,  Newark,  N.J.,  U.S.A.  Eng. 
Pat.  11,193,  May  13,  1913. 

The  articles  are  subjected  to  a  current  of  warm  moist 
air,  under  pressure,  in  a  chamber  with  a  restricted  inlet 
and  outlet.  The  air  mav  be  brought  to  the  required 
temperature  (125°  to  126°  F.,  51-7°— 52-2°  C.)  and 
humidity  (35  to  45  per  cent.),  by  being  forced  by  a  blower 
through  an  inner  vessel  surrounded  by  water  heated  by 
means  of  a  steam  coil. — C.  A.  If. 

Infusible  condensation  product  of  metacresol  and  form- 
aldehyde. Infusible  condensation  product.  L.  H.  Baeke- 
land,  Yonkers,  N.Y.,  Assignor  to  General  Bakelite  Co., 
New  York.  U.S.  Pats.  1,088,677  and  1,088,678, 
March  3,  1914. 

(1)  The  product  contains,  as  an  essential  constituent, 
a  condensation  product  of  formaldehyde  and  m-cresol,  or 
this  product  together  with  a  condensation  product  of 
formaldehyde  and  phenol,  with  or  without  a  filling  material, 
and  containing  corresponding  condensation  products  of 
o-  and  p-cresol  in  minor  proportions.  (2)  The  product 
contains  as  essential  constituents  the  condensation 
products  of  formaldehyde  and  m-  and  p-cresol  respectively 
(the  former  in  preponderating  proportions)  with  or  without 
a  filling  material  ;  or  of  the  above  condensation  products 
together  with  the  condensation  product  of  formaldehyde 
and  phenol  (the  m-cresol  and  phenol  compounds  in  pre- 
ponderating proportions),  with  or  without  a  filling  material. 

— E.  W.  L. 

Plastic  masses  and  method  of  producing  the  same.  J.  W. 
Aylsworth,  East  Orange,  Assignor  to  Condensite  Co.  of 
America,  Glen  Ridge,  N.J.  U.S.  Pat.  1,090,439, 
March  17,  1914. 

A  fusible  phenol  resin  is  mixed  with  inert  filling  material 
and  with  sufficient  anhydrous  phenol  and  monochloro- 
naphthalene  (or  organic  fluid  containing  a  condensable 
compound)  to  render  the  mass  plastic  at  low  temperatures, 
together  with  a  hardening  agent  (e.g.,  an  anhydrous 
compound  containing  a  methylene  group)  which  will 
condense  the  phenol  and  phenol  resin  into  a  hard  mass  on 
heating  the  mixture. — C.  A.  M. 

Resinous  and  other  products  ;  Process  of  extracting from 

tcood,  with  the  simultaneous  production  of  paper-pulp. 
Soc.  Anon.  Le  Camphre.  Fr.  Pat.  463,879,  Dec.  28,  1912. 

Resinous  woods  are  boiled  under  pressure  with  a  solution 
of  caustic  soda  containing  a  large  proportion  of  sodium 
salts  {e.g.  carbonate,  sulphate  or  a  mixture  of  the  two). 
The  oil  of  turpentine  leaving  the  autoclave  is  condensed. 
The  residual  lye  containing  alkali  resinate  is  evaporated 
and  decomposed  by  calcination  into  rosin  oil  and  alkali, 
with  the  formation  of  methyl  alcohol,  acetone,  tar,  etc., 
as  by-products. — C.  A.  M. 

Paints,    enamels,   and   the   like;   Method  of  making . 

A.  S.  Ramage,  Buffalo,  U.S.A.  Eng.  Pat.  13,422, 
June  10,  1913.     Under  Int.  Conv.,  Feb.  1,  1913. 

See  U.S.  Pat.  1,084,361  of  1914  ;  this  J.,  1914,  208. 

— T.  F.  B. 

[Resinous]  compositions  of  matter  ;  Process  of  manufacturing 

.     L.     Lilienfeld,     Vienna.     U.S.     Pat.     1,090,730, 

March  17,  1914. 

See  Addition  of  June  28,  1912,  to  Fr.  Pat.  417,392  of 
1910  ;  this  J.,  1913,  36.— T.  F.  B. 

Derivatives    of    safranine    duestuffs.     Fr.     Pat.     463,357. 
See  IV. 
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Rubber  ;  Decomposition  of by  micro-organisms.     N.  I.. 

Sohngen  and  J.  G.  Fol.  Zentr.  Bakt.  u.  Parasitenk., 
I.  Abt.,  1914,  40,  87—98.  Chem.  Zentr.,  1914, 1,  1231— 
1232. 

Many  bacteria  and  mould  fungi  will  develop  on  rubber,, 
in  presence  of  sufficient  moisture,  at  the  cost  of  the  protein, 
sugars,  and  resins  :  in  some  cases  red,  yellow,  black  or 
brown  spots  are  produced,  but  the  mechanical  properties 
of  the  rubber  are  not  notably  affected.  Two  species  of 
Actinomyces,  A.  elastica  and  -4.  fuscus,  usually  present  in 
garden  soil  and  canal  water,  are  capable  of  attacking 
and  assimilating  the  caoutchouc  hydrocarbon.  This 
action  is  due  to  the  developing  organisms,  not  to  a  soluble 
enzyme  secreted  by  them,  and  hence  on  plantations  the 
rubber  should  be  dried  as  rapidly  as  possible,  in  order  to> 
prevent  bacterial  growth. — A.  S. 

Caoutchouc  ;   Synthetic from  isoprene.      G.  Steimmig. 

Ber.,  1914,  47,  852—853. 
In  reply  to  Harries  (this  J.,  1914,  325),  it  is  pointed  out  that 
if  on  treating  the  decomposition  products  of  caoutchouc- 
ozonide  with  phenylhydrazine  acetate  and  then  adding 
mineral  acid,  solid  phenylmethyldihydropyridazine  is 
immediately  formed,  this  is  no  proof  that  acetonylacetone 
was  not  present  among  the  decomposition  products. 
To  recognise  the  presence  of  acetonylacetone  it  is  neces- 
sary to  distil  the  mineral  acid  solution  with  steam, 
in  order  to  convert  the  phenylhydrazine  compound 
into  the  volatile  phenylaminodimethylpyrrole.  The 
isoprene  used  in  the  author's  previous  experiments  (this 
J.,  1914,  267)  was  prepared  from  isopentane  and  carefully 
purified  :  its  b.  pt.  was  33-5° — 34°  C.  and  sp.  gr.  0-6785 
at  18-5° /4°C.  The  statement  that  all  caoutchouc-like 
substances  hitherto  obtained  from  isoprene  consist  of 
mixtures  of  polymerides  of  1.5-  and  1.6-diniethylcyclo- 
octadiene-(l.S)  is  reaffirmed. — A.  S. 

Rubber  in  Xamaqualand.     Board   of  Trade  J.,   April  2, 

1914.  [T.R.] 
A  company  has  been  formed  with  a  capital  of  £6,000  for 
the  purpose  of  exploiting  the  Euphorbia  drageana,  which 
grows  wild  in  the  uplands  of  Namaqualand,  and  is  stated 
to  yield  17-6  per  cent,  of  pure  rubber  and  70  per  cent,  of 
resin.  The  company  holds  a  concession  of  some  220 
square  miles,  containing  about  6,000,000  bushes  of  this 
plant. 

Patents. 

Polymerisation  processes  and  products  obtained  thereby 
[Manufacture  of  rubber-like  substances].  E.  H.  Strange 
and  H.  J.  W.  Bliss,  London.  Eng.  Pat.  3045,  Feb.  5, 
1913. 

The  use  of  high  pressures  is  claimed  in  polymerisation 
processes  when  the  product  has  a  considerably  higher 
specific  gravity  than  the  initial  material,  e.g..  in  the 
polymerisation  of  butadiene  and  its  homologues  to 
caoutchouc  substances.  The  action  of  high  pressure  may 
be  combined  with  that  of  other  means  of  polymerisation. 
In  order  to  produce  an  appreciable  effect,  it  is  usually 
necessary  to  employ  pressures  exceeding  500  lb.  per 
sq.  inch.  In  an  example  of  the  polymerisation  of  butadiene, 
the  process  is  carried  out  under  a  pressure  of  20  to  25  tons 
to  the  square  inch,  in  the  form  of  apparatus  described 
by  Hite  (Amer.  Chem.  J.,  1899,  80  ;  see  this  J.,  1899, 
736).— T.  F.  B. 

Rubber-bearing  plants  ;   Process  for  facilitating  the  elimina- 
tion from  the  bark  of  landolphia  vines  and  other  kiwi* 

of of  the   portions    which    are    non-laticiferou 

Goldreich  and  J.  L.  Palmer,  London.  Eng.  P»t. 
13,760,  June  13,  1913. 
The  outer  portions  of  the  bark  are  ground  away  without 
materially  pressing  it,  by  passing  it  between  a  pair  ol 
differentially  geared  fluted  grinding  rolls,  the  speed  of  one 
roll  being  about  20  per  cent,  greater  than  that  of  the  other 
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and  afterwards  removing  tho  barren  paxtiolea  by  sifting. 
I  Ik'  material  ia  then  preaaed  into  sheets,  flakes,  ete., 
between  even  geared  rolls  ami  again  .sifted  to  removo 
any  further  barren  particles.— E.  \V.  L. 


Bubber    latex:     Process    of   coagulation    of .     t'.     H. 

Bochringer  Sohn.  Fr.  Pat.  464,192,  Oct.  28,  1913. 
Under  Int.  Conv.,  Oct.  31.  1912. 

I  \  1 1:\  is  coagulated  by  moans  of  lactates  of  aluminium, 
Brora  particularly  the  normal  lactate.  250  c.c.  of  a  5 
per  cent,  solution  of  aluminium  lactate  will  coagulate 
::(KK»  grms.  of  latex  in  8  mins. — E.  W.  L. 

Ouliu-percha  :     Manufacture    of .     R.    B.    Ransford, 

London.  From  Nederlandsche  Gutta-Peroha  Maat- 
M-happij,  Tho  Hague,  Holland.  Eng.  Pat.  20,118, 
Sept.  5.  1913. 

The  leaves  and  twigs  of  the  trees  are  finely  ground,  mixed 
with  water,  stirred,  and  heated  to  70°  to  75  C.  to  extract 
the  guttapercha. — B.  N. 

litiliarublitr   substitutes  :     Process  for   the   jirf  juration   of 

.     J.   R.   and    M.    E.    MrPhie,   Xoweastleon-Tyne. 

Eng.  Pat.  4214,  Feb.  19,  1913. 

As  oil.  fat,  glycerido  or  fatty  acid  is  treated  with  strong 
nitric  acid,  and  the  resulting  yellow  oil  is  well  washed  with 
boiling  water,  and  purified  by  repeated  solution  in  alkali 
and  reprecipitation  with  acid  until  an  elastic  mass, 
unaffected  by  alkali  solution,  is  obtained.  This  is  washed 
with  warm  water  and  dried  below  100°  C. — E.  W.  L. 


Imitation  rubber  with  a  basis  of  acetylccllulose,  and  various 
materials  and  fabrics  made  therefrom.  Act.-Ges.  fur 
AnilinFabrikation.  Fr.  Pat.  4(33,622,  Oct,  14,  1913. 
Under  Int.  Conv.,  Mar.  22,  1913. 

Acetylcellulose  is  mixed  with  a  substance  of  low 
volatility  capable  of  conferring  plasticity  upon  the  mass, 
loading  or  colouring  matters  being  added  as  desired. 
For  example  :  1  part  of  nitroacetvlceUulose  (see  Fr.  Pat. 
440.253  of  1912  ;  this  J.,  1913.  482)  is  digested  with  2 
parts  of  methyl  phthalate.  When  the  temperature 
reaches  about  60°  C.  the  mass  swells  up  and  agglutinates. 
The  addition  of  a  small  quantity  of  a  volatile  solvent, 
such  as  acetone,  hastens  the  swelling.  The  mass  may  be 
coloured  black  by  the  addition  of  an  alcoholic  solution  of 
nigrosine.  Or.  5  parts  of  acetylcellulose  may  be  digested 
with  10  parts  of  triacetin  and  1  part  of  amyl alcohol.  The 
maea  may  be  mixed  with  reclaimed  rubber  and  7  per  cent, 
of  sulphur  and  vulcanised  by  heating  for  1  hr.  at  135°  C. 
It  may  also  be  dissolved  in  2  parts  of  acetone  and  3  parts  of 
tinzine  added  to  the  solution,  which  may  then  be  employed 
for  impregnating  fabrics.  Or  the  mass  may  be  run  into  the 
form  of  a  thin  sheet  at  60°  C.  and  under  a  pressure  of 
50  to  150  kilos,  per  sq.  cm.,  and  applied  to  a  fabric  under 
oreaeure.  The  surface  of  the  fabric  should  be  first  prepared 
with  a  dilute  solution  of  1  part  of  nitroacetvlceUulose, 
1  part  of  triacetin  and  10  parts  of  tetrachloroethane  or 
acetone,  and  dried.— E.  W.  L. 

P.ubber  and  like  gums  ,'   Method  and  apparatus  for  extracting 

from  gum-containing  plants.     F.  Kempter,  Stuttgart. 

Germany.     Eng.  Pat.  17.S80,  Aug.  5,  1913. 

^ei  Fr.  Pat.  461,093  of  1913  ;  this  J.,  1914,  93.— T.  F.  B. 


aottlckouc  ;     Process    for    manufacturing    synthflic . 

K.    F.    L.    Cross,   t'hristiania,    Norway.     U.S.    Pat. 
1.090,847,  March  24.  1914. 

Pat  459,987  of  1913  ;  this  J.,  1913,  1 164.— T.  F.  B. 


rtracting  fats,   rubber,    uvxes.   etc..   by  means  of  solvents. 
Fr.  Pat.  463,178.     See  XII. 


XV.-LEATHER  ;     BONE  ;      HORN  ;    GLUE. 

Tannin  ;  Composition  of .     ///.     L.  F.   Iljin.     Bcr., 

1914.  47,  986—998.    (See  also  Uiia  J.,  1909,  866,  1151  ; 

1910,  504.) 

By  partial  precipitation  of  a  tannin  solution  with  lead 
acetate,  and  extraction  of  the  anpreoipitated  portion  with 

ethyl  acetate  (Trimble,  The  Tannin*.  1892,  vol.  I„  85), 
a  product  of  higher  rotatory  power  than  the  original 
tannin  was  obtained,  whilst  by  decomposing  the  lead 
precipitate  with  hydrogen  sulphide  and  extracting  with 
ether,  a  product  of  lower  rotatory  power  was  obtained. 
By  repeated  fractionation  in  this  way  prodncta  of  rotatory 
power  [o]d=  about  +29°  and  -f- 1 17  respectively,  were 
obtained.  By  similar  fractional  precipitation  with  zino 
acetate,  the  zinc  compound  being  decomposed  by  tho 
calculated  quantity  of  dilute  sulphuric  acid,  products 
having  [o]n  =  +5-16°  and  +137-85°  respectively  were 
obtained.  The  former  was  sparingly  but  the  latter 
readily  soluble  in  cold  water.  The  product  of  higher 
rotatory  power  yielded  gallic  acid  and  dextrose  on  hydro- 
lysis.— A.  S. 

Tannin;  Constitution  of .     XI.     A.   Geake   and   M. 

Nierenstein.     Ber.,  1914,  47,  891—898. 

The  formation  of  dextrose  in  the  hydrolysis  of  tannin 
with  acids  (comparo  Fischer  and  Frcudenberg,  this  J., 
1912,  503,  1043)  is  confirmed.  Nierenstein's  earlier 
failure  to  detect  dextrose  as  a  component  of  the  tannin 
molecule  (this  J.,  1912,  652)  was  duo  to  the  use  of  alkali 
for  effecting  hydrolysis.  The  dextrose  is  not  present  in 
a  free  or  loosely-combined  form  :  the  rotatory  power  of 
tannin  is  not  diminished  by  the  action  of  beer  yeast,  as 
stated  by  Biddle  and  Kelley  (this  J.,  1912,  737),  provided 
care  be  taken  to  prevent  infection  by  moulds  (comparo 
Knudson,  this  J.,  1913,  545).  By"  partial  hydrolysis 
(4  hours  with  5  per  cent,  sulphuric  acid)  of  carefully 
purified  tannin,  there  were  produced  2J — 1  per  cent,  of  a 
crystalline  substance,  not  yet  identified,  which  did  not 
yield  sugar  on  hydrolysis,  20—25  per  cent,  of  gallic  acid,  and 
60 — 70  per  cent,  of  an  amorphous  substance  of  almost  the 
same  composition  and  properties  as  the  original  tannin, 
but  differing  from  the  latter  and  from  the  pentadigallojl- 
glucose  of  Fischer  and  Freudenberg  (loc.  cit.)  by  its  con- 
siderably higher  rotatory  power,  especially  in  glacial  acetic 
acid  and  in  alcohol. — A.  S. 


Fat  as  a  by-product  in  the  manufacture  of  glue  from  hide 
trimmings.     Dubovitz.  See  XII. 


Patents. 

Animal   refuse:    Thermochemical  process   and  apparatus 

for  transforming into  fat.  flesh  powder,  gelatin,  etc. 

J.  Margoles.  Fr.  Pat,  463,179,  July  24,  1913. 
Animal  refuse,  etc.  is  heated  with  steam  under  a  pressure 
of  2  to  8  kilos,  in  autoclaves  containing  perforated  cylinders 
in  which  agitators  rotate.  The  decoction  of  nitrogenous 
substances,  fat  and  condensation  water  is  continuously 
drawn  off  into  closed  vessels,  where  the  different  con- 
stituents are  separated,  whilst  the  residual  nitrogenous 
matter  is  dried  in  vacuo  in  a  cylinder  provided  with 
beaters  and  heated  by  steam  coming  from  the  digester. 

Leather  scrap  ;  Manufacture  of  a  solid  and  elastic  mass 

}rom .     G.     Kraitschier    and     "Veto    Company 

Vertriebsges.  fur  Schutzapparate  gcgen  Feuer  und 
EinbruchTG.  m.  b.  H.  Fr.  Pat.  463,200,  Sept.  13,  1913. 
FrsELY  divided  leather  scrap  is  bleached  for  S  hours  in 
a  bath  of  chloride  of  lime,  dried,  washed  in  water,  dried 
again  reduced  to  powder  and  mixed  with  an  agglomerant 
either  damp  or  with  a  small  quantity  of  fatty  material. 
The  material  is  then  moulded  by  hydraulic  presses.  The 
incombustibility  may  be  increased  by  addition  of  borax, 
sulphuric  acid  or  potassium  silicate. — D.  J.  L. 
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Casein-glue ;    Process    for    preparing .     A.     and    A. 

Bernstein.     Ger.  Pat.  270,200,  Jan.  29.  1913. 

Casein  is  treated  with  free  resin  acid  or  with  resin  con- 
taining a  large  percentage  of  free  resin  acid,  in  presence 
of  hot  water,  and  the  mixture  is  brought  to  the  condition   ! 
of  a  colloidal  solution  bv  addition  of  alkali. — T.  F.  B. 


Horn  or  leather  ;  Manufacture  of  substances  similar  to 

from    leather   or    leather    scrap.     P.    P.    Damgaard   and 
M.  P.  Rasmussen.     Fr.  Pat,  463,596,  Oct.   14,  1913. 

Leather  scrap  is  treated  with  alkali  to  remove  tannin  and 
then  with  a  glue  solution  containing  acetic  acid  after 
washing  away  excess  of  alkali.  The  mass  is  filter- 
pressed,  allowed  to  stand  for  some  time,  when  it  becomes 
nearly  black,  and  then  hardened  by  means  of  formaldehyde 
vapour  or  solution. — D.  J.  L. 

Leather;    Process  for    the    manufacture    of  artificial . 

L.  Lilienfeld,  Vienna.     Ens.  Pat.  28.210,  Dec.  6,  1912. 
Under  Int.  Conv.,  April  6,  1912. 

See  Fr.  Pat.  456,261  of  1913  ;  this  J.,  1913,  953.— T.  F.  B. 

Hides;    Method    of    treating before    tanning.     0.    C. 

Moore  and  W.  Trantom.  Lvmni.     U.S.  Pat.  1,091,236, 
March  24,  1914. 

See  Eng.  Pat.  18,890  of  1913  ;  this  J.,  1914,  326.— T.  F.  B. 


XVI.— SOILS  ;  FERTILISERS. 

Marshy  land  ;  Improvement  of in  Finland  by  addition 

of  sand.  A.  Rindell.  Finska.  Moss  Kulturforeningens 
Tidskrift,  Helsingfors,  1913.  Reprint  8  pp.  Bieder- 
mann's  Zentr.,  1914,  43,  157—159. 

Experiments  with  oats  extending  over  two  years  showed 
that  loam  is  much  superior  to  sand  as  an  addition  to 
unmanured  marshy  land.  The  addition  of  sand  did  not 
produce  any  improvement  unless  more  than  400  cubic 
metres  per  hectare  (5700  cb.  ft.  per  acre)  were  added.  If 
the  land  was  otherwise  provided  with  phosphates  and 
potash,  the  difference  in  effect  between  sand  and  loam 
wa3  cot  appreciable. — W.  H.  P. 

Phosphoric    acid    in    soils;    Determination    of .     R. 

Hornberger.     Landwirtsch.  Versuchsst,.  1913,  82,  299— 
302.     Biedermaun's  Zentr.,  1914,  43,  148—149. 
In  the  analysis  of  soils  the  ammonium  phosphomolybdate 
precipitate  frequently   does    not    dissolve  completely   in   I 
ammonia,   a   whitish   residue   being   left.     This   consists  : 
mainly  of  hydrated  titanium  dioxide  but  it  may  contain   j 
as  much  as  3  mgrms.  of  phosphoric  acid.     The  precipitate 
should    therefore   be   fused   with   sodium   carbonate   and   ] 
extracted  with  water.     Sodium  phosphate  dissolves  with 
the  carbonate  and  the  phosphate  can  be  determined  in   I 
the   usual    way   in   the   solution.     Acid   sodium   titanate 
remains  undissolved. — -W.  H.  P. 

Soils  ;  Presence  of  some  benzene  derivatives  in .     E.  C. 

Shorey.     J.  Agric.  Research,  1914,  1,  357—363. 

Eight  different  samples  of  a  sandy  soil  from  Florida  at 
present  devoted  to  orange  culture  were  examined,  the 
top  soil  and  the  subsoil  separately.  From  one  subsoil 
sample  benzoic  acid  was  isolated  (2  grms.  from  25  kilos,  of 
soil)  ;  from  several  other  samples,  principally  subsoils, 
m-hydroxytoluic  acid  (up  to  10  grms.  from  25  kilos.),  and 
from  four  samples,  vanillin  (a  few  mgrms.  from  25  kilos.)  ; 
in  all  the  samples  evidence  of  the  presence  of  small 
quantities  of  vanillin  was  obtained.  It  seems  unlikely 
that  the  vanillin  exists  in  the  soil  otherwise  than  as  free 
vanillin,  and  it  is  concluded  that  in  some  of  the  soils 
examined,  at  least  a  portion  of  the  two  acids  is  present  as 
free  acid.— W.  H.  P. 


Winter  spraying  with  solutions  of  nitrate  of  soda.  W.  S. 
Ballard  and  \V.  H.  Volck.  J.  Agric.  Research,  1914, 
1,  437—444. 

Experiments  in  1912  showed  that  the  blossom  on  Yellow 
Bellflower  apples  opened  about  a  fortnight  earlier  when 
the  trees  were  thoroughly  sprayed  with  a  solution  con- 
taining sodium  nitrate  (1  lb.  per  gall.)  and  caustic  potash 
(1  lb.  per  7  galls.),  early  in  February.  The  foliage  was  not 
stimulated  so  soon  as  the  blossom,  but  the  yield  of  fruit 
from  the  treated  trees  was  rive  times  as  great  as  from  a 
check  row  of  untreated  ones.  A  single  tree  receiving  50  lb. 
of  sodium  nitrate  as  root  fertiliser  gave  no  increased  pro- 
duction. In  1913,  although  frost  spoiled  the  setting  of 
the  crop,  it  was  found  that  the  stimulation  of  blossom  was 
also  produced  by  calcium  nitrate  and  cyanamide  but  not 
by  ammonium  sulphate.  Sulphate  of  potash  had  some 
effect,  but  superphosphate  none.  A  weaker  nitrate  solu- 
tion and  nitrate  in  the  absence  of  alkali  were  not  so  effec- 
tive, but  oxalic  acid  (1  lb.  per  2J  galls.)  had  a  similar 
effect  to  the  alkali.  Experiments  on  a  large  scale  in  1913 
gave  favourable  results  with  apples  and  pears,  but  not 
with  stone  fruit  such  as  cherries. — W.  H.  P. 


Sugar    cane ;     Manurial    experiments    with .     H.    A. 

Tempany.  Imp.  Dept.  Agric.  for  West  Indies.  Report 
on  experiments  conducted  in  Antigua  and  St.  Kitts, 
1912-13,  65—94. 

The  best  results  were  secured  when  adequate  dressings  of 
pen  manure  and  allied  fertilisers  were  applied  to  fields 
destined  to  bear  plant  canes,  while  a  light  dressing  of  quick- 
acting  nitrogenous  manure  at  the  rate  of  40  lb.  of  nitrogen 
per  acre,  applied  in  the  early  stages  of  growth,  was  of 
benefit  to  ratoon  canes.  Applications  of  artificial  manures 
to  plant  canes  which  had  received  an  adequate  dressing  of 
pen  manure  were  ineffective  in  producing  further  remunera- 
tive increases  of  yield,  while  the  combination  of  phosphates 
and  potash  with  nitrogen,  and  also  the  use  of  slow-acting 
nitrogenous  manures  was  unproductive  of  profit  in  the 
case  of  ratoon  canes.  The  average  profits  derived  from 
the  use  of  calcium  nitrate  were  somewhat  less  than  with 
sodium  nitrate,  but  greater  than  with  ammonium  sulphate. 
The  application  of  nitrolim  (crude  calcium  cyanamide) 
was  attended  by  financial  loss.  Small  gains  ensued  from 
the  application  of  molasses  to  ratoon  canes,  but  not 
sufficient  to  prove  profitable  unless  the  value  of  exhausted 
molasses  was  very  low. — L.  J.  de  W. 

Patents. 

Plants,  fields,  sown  seeds,   crops,   or   the  like ;    Chemical, 

electro-chemical,  and  electric  treatment  of .     R.  Mies, 

London.  Eng.  Pat.  11,997,  May  22,  1913. 
The  soil  is  treated  with  solutions  of  phosphoric  acid, 
copper  and  manganese  salts,  picric  acid,  sodium  chloride, 
lime,  and  carbon  bisulphide,  and  then  subjected  to  the 
action  of  a  current  of  electricity  of  80,000  volts  and  about 
30  milli-amperes,  the  electrodes  being  placed  in  the  ground 
at  a  depth  of  about  25  cm.  In  the  case  of  growing  plants, 
one  electrode  may  be  attached  to  the  stem,  and  the  other 
placed  in  the  soil  around  the  roots  ;  a  current  of  elec- 
tricity of  about  20,000  volts  and  25  milli-amperes  is  then 
applied  at  intervals.  Various  methods  of  inserting  01 
placing  the  electrodes  in  the  soil  are  described. — W.  P.  S. 

Basic    slag;     Apparatus   for    removing    iron  from • 

F.  Steinert  and  H.  Stein.  Ger.  Pat.  268.500,  Dec.  t> 
1912. 
The  slag  is  ground  in  a  tube-mill,  the  discharge  end  o 
which  is  enclosed  by  a  concentric  conical  screen  with  it 
wider  end  towards  the  front  of  the  apparatus.  The  fin 
material  passes  through  the  screen  into  an  outer  conica 
drum  tapering  in  the  opposite  direction,  whilst  the  coarse 
portion,  including  particles  of  iron,  is  thrown  out  at  tb 
end  of  the  screen,  into  a  magnetic  separator  forming  a 
extension  of  the  outer  drum  and  connected  therewith  b 
an  insulating  ring.  The  particles  of  iron  are  retainei 
whilst  the  slag  travels  down  the  conical  drum,  and  mix 
with  the  finer  material. — A.  S. 
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slow  carbonatation.  Clarifying  tff<<t.  Analysis  of  scums. 
B  Pellet.  Hull.  Assoc.  Chim.  Boor.,  Mil,  31,  554— 
M8.     (See  also  Stenek,  this  J.,  1913,  1080.) 

Blow  oarbonatation  frequently  causes  difficult  filtration 
in  I  he  cane,  as  well  as  in  the  beet  factory  ;  silicates  gradu- 
ally pass  into  solution  from  the  limoaml  on  cooling  separate 

and  clog  tho  pores  of  the  press  clot  lis.  C'arhonatatioii 
diminishes  tlir  polarisation  to  the  extent  of  about  01  V. 
ptr    100  o.c,   tho  lime   either   eliminating   tho  optically 

■.  <•  non-sugars,  or  modifying  their  rotation.  In 
determining  the  clarifying  effect,  trustworthy  figures  are 
not  given  by  a  comparison  of  the  apparent  purity  values  ; 
and  the  roal  purity,  which  indicates  a  lower  clarifying 
affect  than  the  apparent,  should  always  bo  used.  The 
content  of  organic  matter  in  the  scum  calculated  from  the 
real  purity  of  tho  juice  before  and  after  carbonatation, 

as  well  with  that  determined  by  calcining  the  scum 

•  urrent  of  oxygon,  account  being  taken  of  the  small 

amount  of  carbon  always  remaining  unconsumed.     When 

lime  used  contains  much  magnesia,  the  weight  of  tho 
dried  scum  found  will  he  greater  than  that  calculated 
from  the  lime  added  and  from  the  substances  eliminated 
from  tho  juice,  the  water  of  hydration  of  tho  magnesium 
compounds  not  being  expelled  at  the  usual  temperature 
of  desiccation,  viz.,  105' — 110°  C.  Another  source  of 
error  in  determining  the  dry  substance  of  scum  is  the 
presence  of  calcium  hydroxide,  which  has  escaped  car- 
bonatation. During  desiccation  this  is  gradually  car- 
nonatcd.  and  a  correction  should  be  mado  after  deter- 
mining the  amount  present  by  dissolving  a  portion  of  the 
■cum  in  sugar  solution,  and  titrating  with  standard  acid, 
a  blank  experiment  being  made  at  the  same  time  using 
water  in  place  of  sugar  solution. — J.  P.  0. 

Btet  slice  dryer* ;    Explosions  in .     Albrecht.     Dent. 

Zuckerind.,  1914,  39,  269. 

la  the  case  of  a  Biittner  and  Meyer  apparatus  explosions 

(need  to  the  accumulation  of  dust,  but  in  that  of  a 

IV  try  and  Hecking  dryer  the  cause  was  not  ascertained, 

though   owing   to   insufficient   draught   and  the  chimney 

being  placed  in  the  side,  and  not  in  the  middle  of  the  plant. 

rtunitj    waa  given  for  the  collection  of  combustible 

gases,  principally  carbon  monoxide.     For  the  avoidance 

men     accidents,  Kohler    recommends   the    use    of    a 

"  cyclone  "'  dust  separator,  and  that  when  the  dryer  is 

not  in  use,  banking  of  the  fire  should  be  avoided,   tho 

chimney  shutter  kept  open,  and   the  ventilator  damper 

always  closed. — J.  P.  0. 

Sucrose  determination  ;   Source  of  error  in  the  Clerget . 

inck.     Z.  Zuckerind.  Bohm.,  1914,  38,  289—298. 
(See  also  Langguth.  this  J.,  1914,  96.) 

The  Herzfcld  constant  for  the  half -normal  solution  read 
■it  20'  C  is  stated  to  be  132-66  provided  the  reading  of  the 
i  solution  is  made  within  3  to  5  minutes  after 
tilling  the  observation  tube.  Since  this  condition  cannot 
always  be  realised,  it  is  suggested  that  the  polarisations 
after  inversion  be  made  15  to  30  minutes  after  tilling. 
»lien  the  rotation  will  have  become  constant,  and  that 
IHtMll  used  be  132-95  (say  13300).— L.  J.  de  YV. 

Honeys;      Examination     of    Belgian .     R.     Ledent. 

Bull.   Soc.    I'him.    Bclg..    1914,   28,   73—77. 

-mples    of    genuine    honey    contained    from 

21-13  per  cent,  of  water  and  from  008  to  0-32  per 

tit.   of  ash.     The  volume  of  the   precipitates  obtained 

with  Lund's  tannin  test   (see  this  .).,   1910.   105)  varied 

'rum   10  to  1-8  c.c.  ;    this  test,  and  those  described  by 

Fiehe  and  by  .Tacgerschmidt  (this  J.,  1908.  1127  ;    1909, 

re  recommended  for  the  detection  of  added  invert 

I'ugar  in  honey  (see  also  this  J.,  1910,  1072).— YV.  P.  8. 

J 'Glucosamine  :   Conversion  of into  dmannose.     J.  C. 

Irvine  and  A.   Hynd.     them.  Soc.  Trans.,   1914.   105, 
698—710. 

•lrrHTU-.LrcosAMiNE    was    converted    into    bonzvlidene- 
iminomethylglucoside  hydrochloride  by  interaction  with 


benzaldehyde,    Condensation  took  place  only  in  presence 

of  hydrochloric  acid,  and  the  prodvOl  was  exceedingly 
nadih  bydrolysed.  The  ammo  group  was  eliminated  By 
treating  a  solution  of  1  mol.  of  the  hydrochloride  with 
2^  mob.  of  sodium  nitrite  :  nitrogen  was  vigorously 
evolved  and  after  B  short  timo  the  nitrogen  free  product 
Separated  us  a  white  solid.  This  proved  to  be  bonzvlidenc 
mannoee,  the  yield  being  about  B0  per  cent,  of  theo- 
retical; it  was  very  readily  bydrolysed  to  <f  mannoso. 
GhlOOSamine  has  now  been  converted  into  dextrose  (('hem. 
Boo.  Trans.,  lull,  99,  260;  1912.  101,  I  I2H)  and  into 
dmannose.  Optical  inversion  must  accordingly  havo 
occurred  in  one  of  these  transformations,  most  probably 
in  the  latter  during  the  action  of  sodium  nitrite  on  tho 
benzvlideneaniinotnethylglucoside  hydrochloride. 

—J.  H.  L. 

Rice   starch  ;     The  fractional  liquefaction   of .     F.    J. 

YVarth    and    D.    B.    Darabsett.     Mem.     Dcpt.    Agric. 
India,     [Chero.  scries],  1914,  3,  135—147. 

Starches  from  different  varieties  of  rice  can  be  dis- 
tinguished by  fractional  liquefaction  at  different  tempera- 
tures. 1  grm.  of  tho  material,  prepared  in  a  state  of 
fine  division  by  digestion  with  1  per  cent,  potassium 
hydroxide  for  24  hours,  is  stirred  with  70  c.c.  of  water, 
and  maintained  at  the  desired  temperature  for  1  hour. 
Tho  starch  liquefiable  at  that  temjierature  is  converted 
into  a  paste  in  which  unaltered  starch  granules  remain 
suspended.  The  cooled  liquid  is  then  treated  for  2  hours 
with  10  c.c.  of  malt  extract  at  30°  C,  at  which  temperature 
no  appreciable  erosion  of  starch  granules  occurs.  An 
aliquot  portion  of  the  filtered  solution  is  hydrolyscd  with 
hydrochloric  acid,  tho  dextrose  determined  by  Fehling's 
solution  and  a  permanganate  titration  of  the  cuprous 
oxide,  and  the  amount  of  starch  liquefied  at  the  given 
temperature  calculated.  Very  characteristic  curves  are 
obtained  for  various  rice  starches  by  plotting  percentage 
liquefaction  against  temperature. — G.  F.  M. 

Adhesive*;    Analysis  of  soluble .     [Detection  of  gum 

arable  in  presence  of  dextrin.]  G.  Armani  and  I.  Barboni. 
Annali  Chim.  Appl.,  1914,  1,  138—142. 
The  sample  is  distilled  with  12  per  cent,  hydrochloric  acid 
and  the  distillate  treated  with  a  solution  of  benzidine 
acetate :  a  yellow  colouration  is  produced  if  dextrin  or 
gum  arabic  is  present.  A  30  per  cent,  solution  of 
potassium  hydroxide  is  then  added  gradually  till  a  pre- 
cipitate is  produced,  and  the  latter  is  dissolved  by  gradual 
addition  of  acetic  acid  :  a  red  colouration,  with  violet  reflex, 
indicates  the  presence  of  gum  arabic  or  similar  soluble  gum 
in  the  original  material. — A.  S. 

Manorial  txpa  imt  nta  with  sugar  cane.    Tempany.  See  XVI. 

Detection  of  raw  bed  products  in  admixture  mth  raw  cane 
products.     Ling.     See  JLVUi. 

Action  of  inrertase  on  sucrose  in  methyl  and  ethyl  "'fohoU 
of  different  strengths.     Bourquelot  and  Bndel.  ieeAVJll. 


XVUI.— FERMENTATION    INDUSTRIES. 

[Brewing  sugars].  Detection  of  raw  beet  products  in 
admixture  with  raw  cane  products.  A.  K.  Lang.  J. 
Inst.  Brew.,  1914,  20,  185—195. 
StTCBOBB  derived  from  sugar  cane  is  entirely  identical 
with  the  sucrose  of  the  sugar  beet.  The  nauseous 
secondary  matters  present  in  raw  beet  sugars,  however, 
render  them  unsuited  for  the  preparation  of  brewing 
■  invert  "  sugar,  whereas  raw  cane  products  are  eminently 
suitable  on  account  of  their  full  and  luscious  flavour. 
Admixture  of  partially  refined  inverted  beet  pro- 
ducts with  cane  products  may  be  quite  undetectable 
by  aroma  or  flavour,  but  may  lead  to  yeast  weakness  and 
fret tv  beers.  The  detection  of  such  admixture  by  means 
of  the  high  proportion  of  calcium  salt*  in  the  ash  of  cane 
as  compared  with  beet  products,  appears  to  be  no  longer 
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possible  since  lime  is  used  for  the  defecation  of  beet 
juices.  The  author  suggests  that  a  more  U9eful  means 
may  be  found  in  the  content  of  albuminoids  (nitrogenous 
matters  other  than  nitrates  or  nitrites)  which  is  usually 
much  higher  in  beet  than  in  cane  products.  Owing  to  the 
wide  variations  which  are  found  in  the  nitrogen-content 
of  low-grade  cane  sugars,  however,  it  is  impossible  to 
fix  rigid  limits  for  the  albuminoid-content  of  invert 
sugars  prepared  from  cane  products,  so  as  to  exclude  those 
made  from  beet,  but  the  author  suggests  the  values  0-3, 
0-5  and  0-75  per  cent,  for  invert  sugars  of  grades  1,  2  and  3 
respectively.  In  cases  where  these  limits  are  exceeded 
however,  additional  evidence  (odour  and  flavour)  should 
be  adduced  before  pronouncing  that  a  sample  contains  beet 
products.  In  a  number  of  samples  known  to  be  made  from 
beet  products,  the  author  found  116,  1-38,  1-39,  1-70  and 
1-12  per  cent.  (No.  1  grade)  and  2-21  and  2-29  per  cent. 
(No.  2  grade).  The  nitrogenous  matters  present  in  beet, 
consist  largely  of  betaine,  and  are  in  general  of  lower 


to  5  litres  of  fermenting  10  per  cent,  sucrose  solution. 
After  5  days,  10  grms.  of  unchanged  nitrobenzene  and 
3-9  grms.  of  aniline  were  isolated  from  the  fermented 
liquid.     (Cp.  Neuberg  and  Steenbock,  this  J.,  1913,  803.) 

—J.  H.  L. 

Malt    tcorts    and    beers ;     Temperature    corrections    to    be 

applied  to  the  specific  gravities  of .     F.  E.  Day  ana 

S.  L.  Amos.  J.  Inst.  Brew.,  1914,  20,  196—198 
Table  I.  shows  the  corrections  necessary  to  conve:t 
sp.  gravities  of  malt  mash  worts,  determined  in  a  50  c.c. 
bottle  at  temperatures  other  than  60°  F.  and  compared 
with  water  at  the  same  temperatures,  into  gravities  at 
60°  F.  The  table  applies  only  to  worts  of  which  the 
gravities  lie  between  1024  and  1031,  and  before  the 
corrections  are  applied  a  set  of  weighings  of  water  and 
malt  extract  should  be  made,  in  order  to  be  certain  that  the 
bottle  used  is  not  abnormal  as  regards  expansion  with 
heat. 


Table  I. 
Fractions  of  a  degree  of  gravity  to  be  added  or  subtracted. 


Single  degrees  Fahrenheit. 

Temp.  °  F. 

0 

1                 2 

3.4 

5 

6 

7 

8 

9 

40                Deduct    f 

50                                               1 
60                Add      f 

70                                                  I 

0-23 

018 

021 
002 
0-20 

018 
004 
0-21 

0  16           013 

0-06      i     008 
0-23           0-24 

0-32           0-30 
011           008 
0-09           011 
0-25           0-26 

0-29 
0-06 
013 
0-27 

0-27             025 
004             002 
015             0-1(1 
027             0-28 

Table  II.   shows   corrections   to   be   applied   to  the  apparent  gravity  of  beers  when  using  the  hydrometer. 

Table  II. 


Range  of  apparent 
gravity,  lb. 

Corrections  in  fractions  of  1  lb 

per  barrel. 

45° 

50' 

55° 

60° 

65° 

70° 

75°      |      80" 

Deduct. 

Add. 

2-5 

5—9 

9—15 

2—5 

5—9 

9—15 

0-30 
0-40 
0-50 
0-35 
0  45 
0-55 

0-20 
0-30 
0-35 
0-25 
0-35 
0-40 

010 
0-20 
0-25 
010 
0  20 
0-25 

~~ 

015 
0-20 
0-25 
0-20 
0-25 
0-30 

035 
0-40 
0-45 
0-40 
0-45 
0-50 

0-50 
0-60 
0-70 
0-60 
0-70 
0-80 

- 

M 



0-35 

100 

** 

110 

—J. 

H.L. 

molecular  weight  than  those  of  cane,  so  that  in  the  ruanu-    I 
facture  of  brewing  sugars  they  are  less  completely  removed    j 
by   the  char.     Betaine  is  not  assimilated   by  yeast  and 
may    possibly    be    somewhat    toxic ;    its    decomposition 
product  trimethylamine,   would  certainly  impart  a   very 
unpleasant  odour  and  flavour  to  beer. — J.  H.  L. 

Fermentation;      Does    the     enzyme-theory    of reguire 

limitation?     E.   Buchner  and  S.   Skraup.     Ber.,   1914, 
47,  853—870. 

The  authors  criticise  adversely  the  hypothesis  recently 
advanced  by  Rubner  (Die  Emahrtingsphysiol.  der  Hefezelle 
bei  alk:  Gdrung,  Rubner's  Archiv.  f.  Physiol.,  Suppl. 
Bd.,  1913,  1 — 369)  according  to  which  there  occurs  in  the 
yeast  cell  not  only  an  enzymatic  decomposition  of  sugar, 
but  also  a  decomposition  due  to  vital  process  not  differing 
from  the  enzymatic  one  in  its  chemical  course. — J.  H.  L. 

Reductions ;    Phytochemical .     I.     Transformation    of 

the  nitro-group  into  the  amino-group.     C.  Neuberg  and 
E.  Welde.     Biochem.  Zeits.,   1914,  60,  472-479. 

Nitrobenzene,  added  to  sugar  solutions  in  course  of 
fermentation  by  living  yeast,  is  in  part  reduced  to  aniline. 
In  one  experiment  17-5  grms.  of  nitrobenzene  were  added 


Invertase  ;  Action  of on  sucrose  in  methyl  and  eth'i' 

alcohols  of  different  strengths.     E.   Bourquelot  and  M 
Bridel.     J.  Pharm.  Chim.,  1914,  9,  321—327. 

One  grm.  of  sucrose  in  100  c.c.  of  methyl  alcohol  of  10  t< 
40  per  cent,  was  completely  hydrolysed  by  invertase  a 
18° — 20°  C.  in  3  to  19  days.     The  invertase"  was  prepare 
from  top  fermentation  yeast  (0-2  grm.  in  each  case)  wbicl 
had  been  killed  by  contact  with  ethyl  alcohol  for  12  hour' 
then   drained   and   dried   in   air.     The  invert  sugar  wa 
determined  by  reduction  since  it  was  found  that  as  th 
percentage  of  alcohols  increased,  the  rotatory  power  £ 
laevulose  decreased  and  that  of  dextrose  increased.     V\  it 
a  higher  percentage  of  methyl  alcohol  than  40  per  cen 
the   invertase    was   destroyed.     With   ethyl   alcohol   tl 
action  was  complete  in  solutions  up  to  40  per  cent,  strengt 
but  beyond  this  the  hydrolysis  was  incomplete  owing  ; 
the    insolubility    of    the    invertase,    although    after   tv 
months  in  contact  with  90  per  cent,  alcohol  it  was  st 
active. — L.  J.  de  W. 


XIXa.— FOODS. 

Activity  of  lipase  of  castor  oil  seeds  at  low  temperatur 
Blanchet.     See  XII. 


VoL  XXini.,  Wo.  s.l    Cx.  XIXb-WATER   PURIFICATION,  A.-.    (  i.  \\.     ORG  \Nli-  PRODUCTS,  tc.  4.1.', 


Pa  tests. 

lotion  means  and  processes  [particularhi  for  grain.*  and 
B.    I.    Ix-vin,    Manchester.     Eng.    Pat.    .r>4u.~>, 
.    h  4.  1913. 

Thk  electrolyte  or  mother-liquor  used  in  the  electrolytic 
production  <'f  poreulphatee  ij  i  Ided  in  suitable  proportions 
|o  grain  or  Hour;  when  used  (or  flour,  u  portion  of  the 
sulphuric  acid  in  the  liquor  may  be  replaced  by  phosphoric 
•eia,  oi  a  small  quantity  of  potassium  perchlorate  may 
be  added,  or  the  free  sulphuric  acid  may  I"-  combined  by 
the  addition  of  calcium  phosphate.     W.  P.  8. 


Milk     or     cream;     [Electrical]     Treatment     of during 

churning.     B.    Combe,   Cheltenham.     Eng.    Pat.   C418, 
i  15,  1913. 

Thk   milk   or   cream    is   subjected,   during   the   churning 
operation,  to  the  action  of  a  current  of  electricity. 

— W.  P.  S 


Food*  ;  Process  of  treating .      E.  B.  Heller,  Philadelphia. 

Pa..  Assignor  to  A.  K.  Brandlv,  Little  Kails   township, 
N.J.     U.S.  Pat.  1,090,210.  March  17.  1914. 

Mei.tkd  butter  (or  a  liquid  fat  or  oil)  is  subjected  to 
centrifugal  force,  with  or  without  simultaneous  treatment 
with  a  current  of  air,  electritied  air  or  a  gas,  and  is  then 
emulsified  with  a  suitable  substance. — C.  A.  M. 


Food  fail  :  Manufacture  of .  P.  A.  Schmitt,  Ham- 
burg, Germany.  Eng.  Pat.  14,872,  June  27,  1913. 
Under  Int.  Conv.,  June  28,  1912. 

Sie  Fr.  Pat.  460,614  of  1913  ;  this  J.,  1914,  98.— T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION, 

iter]  ;  .4   new,  very  sensitive  reaction    for . 

W.  X.  Iwanow.  Chem.-Zeit.,  1914,  38,  450. 
A  2  per  cent,  solution  of  sodium  bisulphite,  which  should 
not  be  acid  to  methyl  orange,  can  be  used  for  detecting 
minute  quantities  of  lead  in  water.  The  addition  of  an 
equal  volume  of  the  reagent  produces  a  cloudiness,  which, 
if  the  quantity  of  lead  is  very  small  (1  in  1,000,000), 
appears  only  after  some  minutes.  The  presence  of  copper, 
nickel,  iron,  aluminium,  magnesium  and  calcium 
does  not  influence  the  reaction,  but  barium  or  tin  must 
not  be  present.  The  sensitiveness  of  the  reaction  is 
1  :  20,000,000.— G.  F.  M. 

Bacteria,'   The  escape  of into  the  atmosphere  by  the 

ng  of  polluted  miter.     L.  Cavel.     Comptes  rend., 
1914,  158,  896—898. 

Tub  spraying  devices  used  in  some  biological  purifying 

Rations  for  distributing  polluted  water  over  the  bacteria 

are  a  source  of  considerable  danger.     Petri  dishes 

containing   sterilised   gelatinised   bouillon   were   exposed 

Bed  times  facing  the  direction  of  the  wind,  before 

and   after   passing   over   a   bacteria   bed.     After   5   days 

hilst  in  most  cases  the  dishes  exposed  to  the  air  before 

P"""*   over   the   bacteria    bed   remained   sterile,    those 

•d  to  the  air  after  passing  over  exhibited  numerous 

amongst  which  could  be  identified  some  origina- 

•u  the  harmful  bacteria  normally  found  in  sewage 

'tnuents. — G.  F.  M. 

Patents. 

1  ater]  Filter.     H.  Reisert,  Cologne.     U.S.  Pat  1  088  9°9 
March  3,  1914. 

^""j  °f  !Uter  beds  are  arranged  one  above  the 
•ther,  conduits  leading  downward  from  each  bed  through 


the  bed  or  beds  beneath  to  a  chamber  which  reoeivM  the 
filtered  water  from  all  tie-  beds.  The  filtered  prater  otn 
be  forced  back  by  OOmpreseed  air  through  auv  bed  for 
cleaning  purposes. — H.  11. 


Plague    bacilli;    Process   for    destroying .     P.    Brat. 

(ler.  Pat.  27ii,i)7r,,  Deo.  12,  1912. 

The  infected  substances  are  treated  with  the  vapours  of 
acrolein  or  similar  compounds,  especially  the  distfllatei 

obtained  by  heating  rape  oil  or  other  substances  con- 
taining glycerol  at  temperatures  above  350°  C.  Under 
theso  conditions,  cultures  of  plague  bacilli  on  agar  were 
completely  killed  after  17  hours,  whilst  treatment  with 
formaldehyde  vapour  for  24  hours  was  insufficient  for 
the  purpose.— T.  F.  B. 


Sterilising  liquids  by  means  of  ultra-violet  ray'  .'  Apparatus 
for .  V.  Henri,  A.  Helhronner,  and  M.  von  Reck- 
linghausen, Paris,  Assignors  to  the  R.U.V.  Co.,  New 
York.      U.S.  Pat.  1,091,221,  March  21.  191  t. 

See  Eng.  Pat.  14,129  of  1910  ;  this  J.,  1911,  106.— T.  F.  B. 


Sterilising  liquids  by  means  of  the  ultra-violet  rays  ;  Appar- 
atus for .     T.   Nogier,   Lyons,   France.     U.S.    Pat. 

1,091,382,  March  24.  1914. 

3X1  Eng.  Pat.  9660  of  1911  ;  this  J.,  1912,  356.— T.  F.  B. 


Production,  by  means  of  the  electric  arc,  of  a  gas  with  pre- 
servative properties.     Fr.  Pat.  463,728.     See  XI. 


XX,— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Solanum  angustifolium  :     Constituents  of,  and  isolation  of 

a  new  gluco  alkaloid  from .     F.  Tutin  and  H.  W.  B. 

Clewer.     Chem.  Soc.  Trans.,  1914,  105,  559—576. 
30-92  kit-OS.  of  dried  leaves,  twigs  and  flowers  of  Solanum 
angustifolium,  Ruiz  et  Pavon  ("  Duraznillo  Blanco  ")  from 
Peru  were  extracted  with  hot  alcohol  and  the  concentrated 
extract  distilled  with  steam.     Only  a  trace  of  essential 
oil  was  obtained.     From  the  aqueous  extract  the  follow- 
ing substances  were  isolated  :    qucrcotin,  rutin  (quercetin 
glucorhamnoside  C,7H,,,Ol6,3H.O),  fasparagino  and  a  new 
crystalline  gluco-alkaloid,    solangustine,    Cj,H5J07N,H,0. 
m.  pt.  235°  C,  which  forms  a  crystaUino  sulphate  insoluble 
in   all   solvents  except   boiling  acetic   acid.     The  hydro- 
chloride and  nitrate  of  solangustine  are  amorphous.     On 
hvdrolvsis    solangustine    vields    an    amorphous    alkaloid, 
soUtng'ustidine,  t:7H43<i.X,  and  1  mol.  of  dextrose.     The 
hvdrochloride,    hvdrobromide,    nitrate    and    sulphate    of 
solangustidine    afe    crvstallino    and    insoluble    in    water 
The  aqueous  extract  also  contained  amorphous  alkaloidal 
su I, stance,  hevulose  and  viscid  amorphous  products  which 
yielded    quercetin    and    3.4-dihydroxycinnamic    acid    on 
treatment    with    alkalis.     The    portion    of    the   alcoholic 
extract  insoluble  in  water  yielded  triacontane,  a  pnyto- 
sterol,  C,7H<60,   a  phvtosterolglucoside.   C,jH5,0„     and 
a  mixture  of  palmitic,  stearic,  cluytimc.  cerotic,  linolic 
and  Unolenic  acids,  as  well  as  a  higher  fatty  acid,  probably 
melissic    acid,    solangustine,    chlorophyll    and    resinous 
material.     Neither   the   total   extractives   (equivalent    to 
3-5  grms.   of  the  drue).  solangustine  (0-48  grm.)  or  the 
amorphous    alkaloidal    material    had    any    physiological 
effect.— T.  C. 

Daviesia  latifolia  ;  Constituents  of .     F.  B.  Power  and 

A.  H.  Salwav.  Chem.  Soc.  Trans.  1914,  105,  -b,— 
778. 

The  ground  leaves  and  stems  of  Daviesia  latifolia,  R.Br. 

collected  in  Victoria,  were  extracted  with  alcohol,  and,  after 
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concentrating,  the  extract  was  distilled  in  steam.  A  small 
amount  of  essential  oil  with  a  pleasant  smell  was  obtained, 
which  after  removing  benzoic  acid,  distilled  between 
200°  and  220°  C.  The  following  compounds  were  obtained 
from  the  portion  of  the  alcoholic  extract  soluble  in  water  : 
benzoic,  salicylic,  p-coumaric  and  fumaric  acids,  dibenzoyl 
glucoxylose,  a  quercetin  glucoside  and  dextrose.  Diben- 
zoylglucoxylose,  C,SHJ8012,H20.  m.  pt.  147°— 148°  C, 
is  the  crystalline  benzoyl  derivative  of  a  new  disaccharide, 
glucoxylose,  and  possesses  an  extremely  bitter  taste. 
Glucoxylose,  C^H^On,,  yields  1  mol.  of  dextrose  and 
1  mol.  of  xylose  on  hydrolysis.  The  portion  of  the  alco- 
holic extract  insoluble  in  water  was  chiefly  resinous 
material  and  yielded  myricyl  alcohol,  hentriacontane,  a 
phytosterol,  CrH460,  "m.  pt.  135°— 136°  C,  benzoic, 
palmitic,  stearic  and  linolie  acids,  and  the  same  dibenzoyl- 
glucoxylose  obtained  from  the  aqueous  extract.  The 
bitterness  of  the  drug  is  due  to  the  crystalline  dibenzoyl- 
glucoxylose,  which  belongs  to  a  class  of  substances  not 
hitherto  observed  to  occur  in  nature. — T.  C. 


Tobacco    resins:     Chemistry    of .     J.    von    Degrazia. 

Eachliehe  Mitt,  der  oesterr.  Tabakregie,  1913,  109 — 
117.  Chem.  Zentr.,  1914,  1,  1196—1197. 
Seven  kilos,  of  "  Turkish  Gebitz,"  consisting  of  the  waste 
from  different  Turkish  smoking  tobaccos,  was  extracted 
with  warm  water  to  remove  tannin  and  alkaloid  salts, 
dried,  and  extracted  with  hot  alcohol.  The  cooled  extract 
was  filtered,  the  alcohol  distilled  off,  and  the  residue 
washed  with  hot  water  to  remove  fatty  acids.  250  grms. 
of  resin  were  thus  obtained  and  from  it  the  following 
constituents  were  isolated.  a-Tabakenic  acid,  a  brittle, 
dark  brown,  odourless  amorphous  mass,  sparingly  soluble 
in  alcohol  when  dry,  soluble  in  methyl  and  amyl  alcohols, 
chloroform,  benzene,  nitrobenzene,  acetone,  xylene, 
glycerin  and  oil  of  turpentine,  very  slightly  soluble  in  ethyl 
and  amyl  acetates,  insoluble  in  ether,  petroleum  spirit, 
and  carbon  bisulphide.  ^-Tabakenic  acid,  a  dark  green 
(probably  due  to  chlorophyll)  brittle  mass,  soluble  in 
alcohol,  chloroform,  ether,  nitrobenzene,  amyl  alcohol, 
ethyl  acetate,  and  acetone,  insoluble  in  carbon  bisulphide, 
benzene,  xylene,  and  petroleum  spirit.  7-Tabakenic  acid 
obtained  as  a  viscous  brown  liquid  of  unpleasant  odour  ; 
distinguished  from  the  jS-acid  bjT  not  forming  a  lead  salt  ; 
soluble  in  alcohol,  ether,  nitrobenzene,  amyl  alcohol,  ethyl 
acetate,  and  acetone,  slightly  soluble  in  methyl  alcohol, 
benzene,  and  xylene,  insoluble  in  carbon  bisulphide  and 
petroleum  spirit.  Tobacco-resinol,  (C6H]0O)x,  present  in 
the  tobacco  as  an  ester  of  the  /3-  or  y-acid,  forms  white 
flocks  of  microscopic  needles,  m.  pt.  (uncorr.  219°  C), 
slightly  soluble  in  the  common  organic  solvents  ;  m.  pt. 
of  acetyl-derivative,  154c  C.  Tobacco-resene,  C38H6102, 
a  reddish-brown  viscous  liquid,  which  is  not  attacked  by 
fused  alkalis;  sp.  gr.  0-941  at  18-7°  C,  n1D7=  1-5169, 
miscible  with  most  organic  solvents,  gives  a  turbid  solu- 
tion with  petroleum  spirit.  The  odour  of  the  tobacco 
resin  is  due  to  the  resene,  which  is  present  in  larger 
quantity  than  the  other  constituents.  About  A  grm.  of 
essential  oil,  of  pleasant  odour,  nu  =  1-4882,  was  also 
obtained. — A.  S. 


Phytin  and  phytic  acid.     G.  Clarke      Chem.  Soc.  Trans., 
1914,  105,  535—545.     (See  also  this  J.,  1914,  371.) 

The  phytin  was  extracted  with  4-5  per  cent,  acetic  acid 
from  the  seeds  of  Indian  field  mustards  from  which  the 
fat  had  been  previously  removed  by  extraction  with 
petroleum.  It  was  purified  by  taking  advantage  of  the 
fact  that  it  separates  from  a  cold  8  per  cent,  acetic  acid 
solution  on  boiling,  and  was  obtained  as  a  snow-white, 
amorphous  powder  containing  carbon,  hydrogen,  phos- 
phorus, calcium  and  magnesium.  The  free  acid  (phytic 
acid),  prepared  by  way  of  the  lead  and  copper  salts, 
contained  phosphoric  acid  in  inorganic  combination  ;  the 
ammonium  salt  obtained  from  the  sparingly  soluble 
strychnine  salt  contained  no  phosphate  in  such  combina- 
tion. The  composition  of  pure  phytin  corresponded  to 
no  calcium-magnesium  salt  of  a  simple  acid  ester  of  inositol 
and  phosphoric  acid,  whereas  the  above  stryehinne  salt, 


isolated  from  the  mixture  of  acids,  gave  analytical  results' 
in  agreement  with  salts  of  such  acids.  The  author 
concludes  that  phytin  is  possibly  a  complex  calcium- 
magnesium  salt  of  an  inositol-phosphoric  acid  and  phos- 
phoric acid,  which  yields  a  mixture  of  the  two  acids  upon, 
removal  of  the  bases. — J.  R. 


Lophantus  rugosus  ;•  The  essential  oil  of — ■ — .  P.  de- 
Vilmorin  and  F.  Levallois.  Bull.  Soc.  Chim_  1914, 
15,  342—345. 

The  oil  (yield  about  1-5  grms.  from  1  kilo,  of  the  plant Ji 
was  an  amber  coloured  liquid,  solidif.  pt.  below  — 15°  C, 
soluble  in  all  proportions  in  95  per  cent,  alcohol,  sp.  gr. 
at  15°/4°C.,  0-962  to  0-967;  [a]D  =  +4-890  to  +6-19% 
maximum  saponif.  value  3-7,  after  acetylation  7-4.  Dis- 
tillation at  10  mm.  pressure  gave  the  following  fractions  : 
60°— 63°  C,  8  per  cent.  ;  63°— 90°,  2  ;  90°— 94°,  86  ; 
residue,  4  per  cent.  The  chief  fraction  (90° — 92°  C.)  was 
probably  methylchavicol,  and  was  converted  into  anethol 
by  boiling  for  20  hours  with  alcoholic  potassium  hydroxide. 
The  lower  fractions  consisted  essentially  of  terpenes,  and 
limonene  was  identified  by  its  tetrabromide  and  nitroBO- 
chloride.— G.  F.  M. 


Amber    oil.     A.    Karoly.     Ber.,    1914,    47,    1016—1023. 

Rectified  amber  oil  containing  a  small  proportion  of 
acid  and  ester  was  fractionated  by  distillation.  It  con- 
sisted principally  of  terpenes  boiling  between  154°  and. 
177°  C,  and  sesquiterpenes  boiling  at  240°— 260°  C.  The 
characters  of  the  terpene  fractions  were:  00=0"  to 
—1°  25',  sp.  gr.  0-8473  to  0-8648  at  20°  C,  nD=  1-4705  to 
1-4818  at  20°  C.  Treatment  with  bromine  gave  a  sub- 
stance, C9H9Br3,  melting  at  242°  C,  apparently  identical 
with  tribromohemimellitene.  The  terpene  fraction  was 
hydrated  by  heating  with  a  mixture  of  dilute  sulphuric 
acid  and  acetic  acid  to  60°  C,  when  a  small  proportion  of 
borneol  was  obtained.  Some  heptylic  acid  was  produced 
by  oxidising  with  permanganate  at  0°  C.  Oxidation  with. 
nitric  acid  yielded  terephthalic  acid,  1.3-dimethyltere- 
phthalic  acid,  and  an  acid,  CsH704N,  melting  at  189° — 
190°  G,  possibly  2-nitro-p-toluic  acid.  The  presence  of 
dihydrohemimellitene  and  dihydroisodurene  in  the  original 
oil  was  inferred. — F.  Shdn. 


Essential   oils;    Constituents    of .     The   sesquiterpene, 

fj-gurjunene.     F.    W.    Semmler    and    K.    E.    Spornitz. 
Ber.,  1914,  47,  1029—1030. 

To  separate  a-  and  (3-gurjunene,  the  mixture  was  oxidised' 
with  a  solution  of  permanganate  in  aqueous  acetone 
solution,  when  the  tf-gurjunene  was  left  unattscked. 
After  purifying,  this  sesquiterpene  boiled  at  113-5° — 114°  C. 
at  7  mm.,"  had  aD  =  +  19°,  sp.  gr.  0-9329  at  20°  C.  and 
no=  1-50526.  It  was  reduced  by  means  of  hydrogen  in 
the  presence  of  platinum  black  with  the  formation  of 
dihydro-jS-eurjunene,  CrH26,  which  boiled  at  115" — 117° C. 
at  7  mm.,  "had  the  sp.  gr.  0-9239  at  20°  C,  nD=  1-49490, 
and  od=  — 37°.  This  tricyclic  sesquiterpene  is  distinct 
from  cedrene  (this  J.,  1912.  660),  for  it  yielded  no  charac- 
teristic products  after  ozonisation. — F.  Shdn. 


Fenchocamphorone  ;  Total  synthesis  of and  its  oxidation 

with  Caw's  acid.  G.  Komppa.  Ber.,  1914,  47,  933 — 
936. 
The  lead  salt  of  homo-apocamphoric  acid  (pmophanic 
acid)  was  distilled  in  a  current  of  carbon  dioxide  when 
rac.  -fenchocamphorone  was  produced  (Ber.,  1911,  44 
1356).  The  semicarbazone,  Ci„HJ;N,0,  melted  at  220'  C 
after  crystallising  from  aqueous  alcohol,  and  the  ketem 
regenerated  therefrom  melted  at  110°  C.  D-d-iencho 
camphorone  prepared  from  D-Z-fenchene  gave  apocani 
pholide  when  oxidised  with  Caro's  acid. — F.  Shdn 
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Frnthrncs  :  Ozonisation  of  ctrtain .     G.  Komppa  and 

S.     V.      HuitikU.      her.,     1914.     47,     930  -  93S. 

Bl  tl»'  action  of  ozone  upon  an  acetic  acid  solution  of 
/'  /  fenehene  prepared  from  fenchylsmine  (see  this  J., 
I  "his   966),  D-d-fenohooamphorone  mi  produced  together 

with  an  acid  of  in.  pt.  T(i  —71  C.  The  same  products 
irere  obtained  by  the  ozonisation  of  D-2-fenohene  prepared 
from  /  -fenchyl  alcohol,  and  of  D-d-fencheno.  Wallach's 
formula-  for  /J-/-fcnchene  ami  />i/  fonchocninphorono  are 
lontirmed. —  !•'.  Sm>v 


\anill,n.     M.  Lehmann.     I  'hem.  Zcit..  1914,  38,  388—  389, 
402—103. 

The  adulteration  of  vanillin  is  detected,  and  its  amount 
determined,  by  estimations  of  the  sintering  point,  the 
Betting-point  as  laid  down  in  the  fifth  edition  of  the 
iJcrman  Pharmacopeia,  i.e.,  the  temperature  at  which 
the  substance  forms  a  continuous  column  of  liquid  con- 
taining solid  particles,  and  the  point  of  clear  fusion.  The 
author's  method  for  determining  these  is  described,  and 
tables  and  curves  shoeing  the  effect  of  the  addition  of 
from  1  to  50  per  cent,  of  guaiacol  carbonate,  coumarin. 
heliotrnpin,  benzoic  acid,  salicylic  acid,  acet  vlsalicylic  acid, 
aectanilide.  or  phthalie  anhydride,  are  given.  Coumarin 
and  heliotropiu  are  recognised  by  their  smell.  Benzoic 
acid,  salicylic  acid,  and  acctylsalicvlic  acid  with  methyl 
alcohol  and  sulphuric  acid  give  esters  of  characteristic 
smell.  Aectanilide  gives  the  isonitrile  reaction,  phthalie 
acid  forms  fluorescein,  and  sugar  may  be  extracted  with 
water  and  determined  polarimetrically,  or  the  vanillin- 
sugar  mixture  fused,  when  a  blue  fluorescence  is  observed 
if  3  per  cent,  or  more  of  sugar  is  present. — 0.  E.  M. 


Volatile  fatly  acids ;  Solubility  of  certain  metallic  salts  of 

in  organic  solvents.     Application  to  the  detection  of 

these  acids.     H.  Agulhon.     Bull.  Soc.  Chim.,  1913,  13, 
404—408. 

The  solubility  of  the  coloured  copper  and  iron  salts  of  the 
lower  fatty  acids  in  organic  solvents  increases  with  the 
molecular  weight  of  the  acid,  and  this  fact  may  be  utilised 
for  detecting  the  individual  acids  in  mixtures.  The 
solution  of  the  acids  is  made  neutral  to  phenolphthalein 
with  caustic  soda,  and  diluted  to  a  concentration  of  2  per 
cent.  2  c.c.  are  then  treattxl  with  1  c.c.  of  ether,  and  a 
2  per  cent,  solution  of  copper  sulphate  added,  drop  by- 
drop,  with  agitation,  avoiding  excess.  If  the  ether  is 
coloured  blue,  butyric,  valeric,  or  a  higher  acid  is  indicated. 
Using  benzene  in  place  of  ether,  this  is  coloured  blue  if 
valeric  or  a  higher  acid  be  present,  but  not  if  only  butyric 
acid  be  present.  If  the  ether  is  not  coloured,  a  similar 
test  is  made  with  ferric  chloride  solution  in  presence  of 
ethyl  acetate,  which  is  coloured  blue  if  propionic  acid, 
but  not  if  onlv  acetic  acid  (or  formic  acid)  be  present. 

—A.  S. 


Catalysis  of  acids  ;  Use  of  manganous  oxide  for  the  — —  : 
preparation  of  fatty  and  aromatic  ketones.  P.  Sabatier 
and  A.  Mailhe.  Comptes  rend.,  1914,  158,  S30— S35. 
(Sec  also  this  J.,  1913,  806.) 

URDUS  oxide  is  a  still  more  suitable  catalyst  than 
iron  oxide  for  the  preparation  of  ketones  from  both  fatty 
and  aromatic  acids,  or  mixtures  of  both.  The  vapours 
of  the  acid  are  passed  over  a  la\er  of  oxide  60  cm.  long. 
heated  to  400;— 450s  ('.  The  "oxide  may  be  employed 
repeatedly,  and  as  little  carbonisation  or"  polymerisation 
'  ccur9  the  yields  of  the  ketones  are  in  most  cases  almost 
quantitative.  The  catalysis  of  a  number  of  fatty  acids  is 
d.  including  the'  higher  members  of  the  series. 
and  also  isobutyric  and  isovaleric  acids  which,  with  other 
catalysts,  had  failed  to  give  satisfactory  vields  of  di- 
isopropyl.  and  di-isobutyl-ketoncs  respectively.  The 
>>nthesis  of  a  number  of  mixed  ketones  such  as"  phenvl 
isopropylketone  (D.  pt.  218°  C).  phenvloctvlketone  (m.  pt. 
OX  and  phenylbenzy lketone  (m"  pt.60'  C).  is  also 
described.  A  number  of  the  latter  were  converted  bj 
reduction  over  nickel  into  hydrocarbons. — G.  F.  M, 


Acid  catalysts.  Catalytic  jirrparation  of  HOC  ketone*. 
Stmt  applications  of  catali/tic  metluxls.  A.  Mailhe-. 
Bull.  Soc.  Chim.,  1014,  15,  82]     129. 

Contraky  to  the  statement  of  Sanderens  (tins  J.,  1914, 

160)  other  oxides   than   those  of   thorium   an. I   zirconium 

can  bo  used  with  excellent  results  for  the  catalytic  pre- 
paration of  ketones  from  arid-.  Thus  ,  a, lm mm  midl- 
and ferric  oxide  in  many  eases  give  satisfactory  yield-. 
and  where  they  fail,  as  in  the  case  of  isobutync  and 
isovaleric  acids"  (this  J.,  1913,  806)  manganoiis  oml. 
has  given  good  results  (sea  preceding  abstract).  Mixed 
ketones  were  prepared  by  directing  the  lapours  of  m 
ovi a  a  layer  of  ferric  oxide  maintained  at  470—480  C. 
A  mixture  of  benzoic  and  phenylacetio  acids  yielded 
phenylbcnzylketone  (m.  pt.  tin  I  '.  i.  benzoic  and  hydro. 
cinnamic  acids  gave  bonzylaiotoplunone  (m.  pt.  72"  C), 
and  benzoic  acid  and  the  tolnic  acids  yielded  the  ooi 
ponding  tolvlbenzylkctoncs.  Acetic  and  m  aminoben. 
acids  yielded  m-aminoacetophenone  (m.  pt.  90  ('.). 
and  the  first  unsaturated  ketone  prepared  catalytically. 
cinnamvlniethyiketone  (in.  pt.  41c  ('.),  was  obtained  from 
cinnamic  and  acetic  acids.  Several  ketones  prepared 
directly  by  the  catalysis  of  acids  were  converted  into 
a  variety  of  allied  substances  by  catalytic  methods.  The 
hydrogenation  of  propione  was  effected  by  means  of 
nickel  at  150"  C  The  diethylcarbinol  thus  product 
yielded,  in  presence  of  ammonia  by  catalysis  over  thoria 
at  350°  C  the  primary  amine  (C.HJ.Crl.XH,,  and 
in  presence  of  hydrogen  sulphide  the  mercaptan 
(C2Hs)jCH.SH.  Tho  hydrogenation  of  propioneoxime 
over  nickel  yielded  a  mixture  of  the  primary  and  secondare 
amines.  (C1H5),CH.NHL,  and  [((',HS),CHJ2NH.  Butyronc, 
isobutyrone,  and  isovalerone  yielded  a  similar  series  of 
transformation  products. — G.  F.  M. 


Compressed   ammonia;     Reactions   with .     (Reactions 

at    high    pressures,  III.)    A.    Stdhler.     Ber.,  1914,  47, 
909—913. 

Using  apparatus  previously  described  (Ber.  1914,  47,  580] 
the  author  investigated  the  action  of  ammonia  at  high 
pressures  upon  various  organic  compounds.  To  avoid 
corrosion  of  the  autoclave  by  halogen  derivatives  its  inner 
surface  was  silvered.  Carbon  tetrachloride,  in  the  presence 
of  a  little  copper  and  iodine,  was  converted  into  guanidiue. 
along  with  traces  of  cyanogen,  at  140°  CL  and  pressures 
above  40  atmospheres.  Ethyl  chloride  was  completely 
decomposed  in  12  hrs.  at  220°  C.  and  about  220  atmos- 
phere pressure,  the  product  containing  about  80  per  cent. 
of  mono-,  15  per  cent.  ofdi-and5percent.  of  tri -cthylaniinc. 
Ethylene  dichloride  very  readily  gave  good  yields  of 
ethylenediamine.  Chlorobenzene  was  not  attacked  even 
in  presence  of  copper  and  iodine  after  48  hrs.  at  2">0  <  . 
and  400  atmospheres,  and  bromobenzene  only  slightly 
in  presence  of  ammonium  and  aluminium  iodides.  Tetra- 
chloroethylenc  and  hexachloroethano  reacted  readily 
with  compressed  ammonia,  but  the  reaction  product  wa- 
black  and  apparently  consisted  of  decomposition  or 
polymerisation  products  together  with  carbon  and 
ammonium  chloride.  Diehloroethylone  was  only  slightly 
attacked.  Pure  ether  was  not  attacked  at  250'  C.  and  27i  i 
atmospheres.  The  action  between  aqueous  ammonia 
and  highly  compressed  carbon  dioxide  in  the  pro- 
of pumice  stone  containing  iron  salts  yields  urea  and 
hydrocyanic  acid.  Methyldichloramine  also  reacted  with 
liquid  ammonia  at  ordinary  temperatures  giving  a  product 
which  reduced  silver  nitrate  but  not  Fehling's  solution 
and  had  a  pronounced  burning  taste.  This  was  possibly 
niethvl  di-imide  CH,X,H-  but  owing  to  the  expl.  - 
nature  of  the  reaction  product  (possibly  due  to  traces  of 
nitroeen  chloride)  the  author  has  not  been  able  to  establish 
its  identity.— W.  H.  P. 


m-Xylene,    ethyl    alcohol,    water;     The    system .     A. 

Holt   and   X.   M.   Bell.     Chem.   Soc.   Trans.,   1914.   95, 

633—639. 
Alcohol  is  miscible  in  all  proportions  with  m-xyler 
with   water,   whilst  water   and   m-xylcne  are  immiscible. 
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The  results  of  the  examination  of  mixtures  of  the  three 
substances  at  0°,  19°,  41°,  63J  and  98°  C,  are  given  in 
tables  and  two  curve-diagrams,  in  one  of  which  are  shown 
isotherms  obtained  by  plotting  mols.  of  water  added 
against  mols.  of  alcohol  in  100  mols.  of  alcohol  plus 
xylene,  whilst  in  the  other — a  triangular  diagram — the 
results  are  plotted  in  vols,  per  cent,  of  the  components. 
For  alcohol  contents  up  to  about  75  per  cent,  by  vol., 
the  isotherms  can  be  closely  represented  by  the  formula  : — 


Percentage  of  alcohol 
^Percentage  of  water 


constant  (K). 


The  value  of  K  varies  with  the  temperature  according 
to  the  expression  Ktx=Kt0 — 0125  tx,  where  Ktx  is, 
the  constant  at  a  temperature  tx  and  Kt0  the  value  at 
0°  C.  When  water  is  added  gradually  to  mixtures  of 
xylene  and  alcohol  containing  from  75 — 25  per  cent, 
of  xylene  by  vol.,  the  phase  rich  in  xylene  which  first 
separates  forms  a  lower  layer,  but  as  the  amount  of 
water  is  increased,  a  critical  point  is  reached  when  the 
phases  rich  in  xylene  and  alcohol  respectively  have  the 
same  specific  gravity,  and  with  still  more  water  the  phase 
rich  in  xylene  forms  an  upper  layer.  With  mixtures  of 
xylene  and  alcohol  in  the  proportions  75-11  to  24-89, 
50-15  to  49-85,  and  2501  to  74-99  c.c.,  the  xylene  phase 
changed  from  bottom  to  top  on  addition  of  4-39,  10-8, 
and  17-2  c.c.  respectively  of  water. — A.  S. 


Propane;     Properties    of    pure .     J.     Timmermans. 

Bull.  Soc.  Chim.  Belg.,  1914,  28,  71—72. 
Profane  was  prepared  by  Lebeau's  reaction  (Comptes 
rend.,  1905,  140,  1042,  1264)  : 

2C3H,I+2NaNH3  =  2NaI+C3H7.NH2+CsH8+NH„ 
and  by  Frankland  and  Kolbe's  method  as  modified  by 
Stahrfoss  :  2C3H.CN+2Na  =  NaCN+CNC3H6Na+C3H,;. 
After  purification  by  suitable  chemical  treatment  and  by 
fractional  distillation,  it  solidified  at  — 187-8°  C,  and  1 
litre  of  it  at  0"  C.  and  760  mm.  pressure  weighed  20192 
grms.— W.  P.  S. 

Patents. 

Hexa-amino-arsenobenzene,  a  triaminobenzenearsinic    acid, 
and    a    diaminoletranitro-arsenobenzene ;      Manufacture 

of .     C.    F.    Boehringer    und    Sonne,    Mannheim- 

Waldhof,   Germany.     Eng.   Pat.   8137,   April  7,   1913. 
Under  Int.  Conv.,  March  4,  1913. 

The  reduction  of  4-amino-3.5-dinitrobenzene-l-arsinic 
acid  to  hexa-amino-arsenobenzene  (see  Eng.  Pat.  7488  of 
1913  ;  this  J.,  1914,  41)  can  be  effected  in  two  or  more 
stages.  For  example  the  first  reduction  may  be  effected 
by  means  of  sodium  hydrosulphite,  when  3.4.5-triamino- 
benzene-1-arsinic  acid  is  produced  ;  this  may  bo  further 
reduced  by  means  of  hypophosphorous  acid  to  hexa- 
amino-arsenobenzene.  Again,  treatment  of  4-amino- 
3.5-dinitrobenzene-l -arsinic  acid  with  50  per  cent, 
phosphorous  acid  in  presence  of  alcohol  at  about  40°  C, 
results  in  the  production  of  a  diaminotetranitro-arseno- 
benzene,  which  can  be  converted  into  the  hexa-amino- 
compound  by  means  of  stannous  chloride  and  hydro- 
chloric acid.— T.  F.  B. 


Arseno  compounds;   Process  for  preparing  unsymmetrical 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.   Pat.   270,254,  Sept.   25,   1912.     Addition  to  Ger. 
Pat.  251,104. 

A  mixture  of  an  organic  arsinic  acid  or  arsenoxide  with 
an  inorganic  arsenic  compound  (arsenious  or  arsenic  acids 
or  their  soluble  salts  or  esters,  arsenious  chloride,  etc.) 
is  treated  with  a  reducing  agent.  If  more  than  one  mol. 
of  the  inorganic  arsenic  compound  is  used,  the  products 
will  contain  more  arsenic  and  be  darker  in  colour.  The 
unsymmetrical  polyarseno  compounds  may  be  used  for 
the  treatment  of  animals  infected  with  trypanosomes. 

— T.  F.  B. 


Arseno-melal    compounds  ;     Process    for    preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pats.  270,253,  270,256,  270,257,  and  270,258,  Sept.  15, 
Oct.  5,  8,  and  15,  1912.     Additions  to  Ger.  Pat.  268,220. 

(1.)  To  prepare  arseno-metal  compounds  other  than  those 
described  in  the  principal  patent  (see  this  J.,  1914,  218), 
the  salts  of  other  heavy  metals,  such  as  silver,  mercury, 
or  copper,  either  alone  or  in  presence  of  a  base-metal 
salt,  are  treated  with  3.3'-diamino-4.4'-dihydroxyarseno- 
benzene.  (2.)  The  polyarseno  compounds,  obtained  by 
reduction  of  a  mixture  of  an  arsinic  acid  and  an  inorganie 
arseno-compound  (see  Ger.  Pat.  270,254 ;  preceding), 
are  used  in  place  of  dihydroxydiaminoarsenobenzene. 
(3.)  Any  other  arseno-compounds  may  be  used.  (4.) 
Instead  of  isolating  the  arseno  compounds  and  combining 
them  with  the  metallic  salts,  the  requisite  organic  arsenic 
acid  or  arsenoxide  is  reduced  in  presence  of  the  metallic 
salt.— T.  F.  B. 


Arsenic-phosphorus     and     arsenic-antimony     compounds  ; 
Process    for    preparing    metal-addition    compounds    of 

mixed .     Farbwerke    vorm.    Meister,    Lucius,    und 

Briining.     Ger.  Pat.  270,259,  Oct.  19,  1912.     Addition 
to  Ger.  Pat.  268,220  (see  this  J.,  1914,  218). 

The  mixed  organic  arsenic-phosphorus  or  arsenic-anti- 
mony compounds  are  combined  with  metallic  salts  as 
described  in  the  chief  patent  in  connection  with  the  arseno- 
compounds.  The  salts  of  silver,  gold,  copper,  or  metals 
of  the  platinum  group  may  be  used. — T.  F.  B. 


Amino    derivatives    of  primary    aromatic    antitnony    com- 
pounds ;   Process  for  preparing .     Chem.  Fabr.  von 

Heyden.     Ger.  Pat.  270,488,  June  9,  1912. 

Nitro  derivatives  of  aromatic  antimony  compounds  are 
treated  with  reducing  agents  or  the  acidylamino  deriva- 
tives are  saponified.  The  resulting  amino  compounds 
possess  valuable  therapeutic  properties,  owing  to  the 
antimony  being  more  readily  split  off  than  the  arsenic 
in  the  corresponding  arseno  compound.  For  example, 
p-acetaminophenylarsinic  acid  is  saponified  without 
further  decomposition  when  boiled  with  sulphuric  acid, 
but  the  corresponding  antimony  compound  is  completely 
decomposed.— T.  F.  B. 


Organic  arseno-compounds  ;  Process  for  preparing  reduction 

products  of .     H.  Bart,     Ger.  Pat.  270,568,  Nov.  25, 

1911. 

Organic  derivatives  of  arsenic  acid  or  of  arsenious  acid 
are  submitted  to  the  action  of  an  electric  current  at  the 
cathode,  in  alkaline,  neutral,  or  acid  media.  The  reduc- 
tion products  are  practically  free  from  by-products,  such 
as  are  formed  during  chemical  reduction.  No  arsenic  is 
split  off  during  the  process. — T.F.  B. 


3.3'-Diamino-lA'-dihydroryarsenobenzene  formaldehyde-)"!- 
phoxylates  ;  Process  for  rendering  stable  aqueous  solution* 

of .     R.    Kaufmann    and    H.    Vieth.     Ger.    Pat. 

270,672,  Oct.  26,  1912. 
The  solutions  are  rendered  stable  by  addition  of  a  sulphite. 
For  dilute  solutions,  about  01  per  cent,  cf  sulphite  is 
sufficient  to  preserve  them  for  a  short,  time,  e.g.,  when  they 
are  to  be  used  for  injection,  but  with  stronger  solutions 
more  is  required,  up  to  half  the  weight  of  the  arseno- 
compound. — T.  F.  B. 


Pharmaceutical  compounds  [fatly  acid  derivatives  containing 

arsenic    and    phosphorus]  ;    Manufacture    of ■     F 

Heinemann,  Berlin.     Eng.  Pat.  10,379,  May  2,  1913. 
Derivatives  of  fatty  acids  of  the  acetylene  series  are  con 
verted  into  compounds  containing  arsenic  or  phosphorus, 
in  the  same  manner  as  is  described  for  treating  the  fret' 
acids  in  Eng.   Pats.   18,732  of  1912    and  10,378  of  1113 
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this  J..  1913,  102 j  l'JI4,  21S).  Another  process 
ooneists  in  converting  the  fatty  acids  containing  arsenic 
or  phosphorus  into  their  esters,  anhydrides,  anilides, 
it  other  derivatives,  by  known  methods.  The  examples 
given  in  the  specification  relate  to  the  preparation  of  such 
ivcs  of  halogcnated  behenolio  or  sUarolio  acids. 

— T.  P.  I!. 


Qninoli'ir-Ararboxytic  acids    arylntnl    in    the    '2- position  ; 

facture  of -.     Chem.   Pabr.  aui  Action,  vorm. 

K.  Schering,   Berlin.     Eng.  Pat.   15.4S1,  July  4,  1913. 
Under  Int.  Conv.,  July  0,  1912. 

Tin"  2-arylquinoline-4-carboxylio  acids  can  be  prepared  by 
adding  pyroraoemio  acid  to  a  boiling  alcoholic  solution  of 
a  derivative  or  homologue  of  aniline  and  benzaldehyde, 
rjperonal,  vanillin,  or  other  suitable  aromatic  aldehyde, 
fit  example,  p  toluidine,  benzaldehyde,  and  pyroraoi  mio 
acid  furnish  2-phenyl-6-methylqumolme-4-<3arboxylio  acid, 
and  when  piperonal  is  used  in  place  of  benzaldehyde,  2- 
nyl-6-methylquiuoline-4-carboxylio  acid.  The  use 
<(  benzidine  or  its  homologues  in  a  similar  manner  gives 
the  corresponding  diquinolyl  derivatives.  6- 
Kethyl-2  (4'-hydroxy-3'  -methoxyphenyl)  -quinoline-4-car- 
boxyfic  acid,  m.  pt.  217" — 219'  C.,  obtained  from  p-tolui- 
dine.  vanillin,  and  pvroracemic  acid,  is  claimed  as  a  new 
product.— T.  F.  B. 


Antipyrylruinolinei-carboxylic  acid ;  Process  for  preparing 

2-  or  3 .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.     Ger.  Pat.  270,487,  Nov.  28,  1912. 

Isatin  is  condensed  with   l-phenvl-2-3-dimethyl  4-aceto- 
olone  or  its  homologues  in  alkaline  solution.     The 
products  may  be  used  in  medicine. — T.  F.  B. 


Tetrahydro-isoquinoline  dcricatire*  ;    Process  for  preparing 

.     H.  Decker.     Ger.  Pat.  270,859,  Oct.  15,  1911. 

The  base  of  the  composition,  C10HuNO2,  obtained  from 
the  condensation  product  of  homopipcronylamine  and 
formaldehyde  (see  Or.  Pat.  257,138  ;  this  J.,  1913,  507), 
is  treated  with  a  methylating  agent.  One  methyl  group 
is  thus  introduced,  probably  attaching  itself  to  the  nitrogen. 
Oxidation  of  the  salts  of  the  methyl  compound  results  in 
the  formation  of  hvdrastinine  salts. — T.  F.  B. 


Carbamic  acid  ester    of  a-dichlorhydrin  ;    Manufacture  of 

.     B.     Beckmann      and     Dr.     Bruno     Beckmann, 

Chem.  Fabrik  G.  m.  b.  H.,  Berlin.     Eng.  Pat.  25,971, 
12,  1913. 

Thv.  oarbamic  ester  of  a-dichlorhydrin  is  obtained  by  the 
action  of  carbamic  acid  chloride  on  a-dichlorhydrin  ;  it 
forms  colourless  needles,  of  m.  pt.  823 — S33  C,  and 
possesses  strong  narcotic  properties. — T.  F.  B. 

Camphor   from    pinene    hydrochloride,    hydrobromide,     or 
hydriodide,   or  from   an    oily    mixture  containing   same  ; 

Process  for     the     commercial     synthesis     of .       M. 

Hoenicke  and  H.  A.  Bercns,  London.     Eng.  Pat.  27,317, 
27.  1913. 

Pinene  hydrohalogenides,  or  oily  mixtures  containing 
an  be  completely  dehalogenised  by  treatment  with 
nitric  acid  or  its  salts,  at  all  concentrations;  the  reaction 
is  facilitated  by  the  presence  of  certain  catalysts,  such  as 
metallic  oxides,  chlorides,  etc.  The  dehalogen- 
ation  can  also  be  effected  by  means  of  a  mixture  of  nitric 
i  nitrate  with  chromic  acid.  Example  :  A  mixture 
of  172  parts  of  pinene  hydrochloride,  200  parts  of  sodium 
nitrate,  and  100  parts  6f  water  is  heated,  with  constant 
stirring,  for  5  to  15  hours  at  100=— 120=  C.  The  resulting 
amphor  nitrate  is  separated  and  treated  with  water  to 
isolate  the  camphor,  which  is  heated  under  pressure  with 
5  per  cent,  caustic  soda  solution  to  remove  anv  acid  which 
remains.  The  aqueous  solution  containing  nitric  acid  is 
concentrated  and  utilised  for  a  fresh  treatment  of  pinene 
Hydrochloride.— T.  F.  B. 


Brvmodiethylacetyl  isocyanatt.  P,  llefn,  Altatetten, Switz- 
erland, Assignor  to  Farbenfabr,  rorm.  I  .  Bayer  und 
Co.     U.8.  Pat.  1,086,294,  Peb  3,  191 i. 

Bbokodlethxlackto  i  impid  oil,  of  b.  pt. 

110° — 114°  C.  under  a  |>re,, me  ,,f  TO  nun.  ;  it    is    soluble 

in  petroleum  spirit  and  benzene.  It  can  he  obtained  by 
treating  bromodiethylacetyl  bromide  or  chloride  with  a 
silver  or  mercury  salt  of  isocyanio  acid.  When  treated 
with  ammonia  it  is  converted  into  bromodiethylaeetylurea. 

— T.  P.  B. 


Acetylsalicylic   acid;    Process  for   making   salts  of . 

O.  Gorngroea  and  11.  East.     Pr.  Pat.  (64,081,  Oct.  II. 

1913.      Under  Int.  Conv.,  Oct.    11   and  31   and  Nov.  7. 

1912. 
A  81  iTAiii.K  metallic  compound  is  added  slowly,  with 
constant  Btirring,  to  an  aqueous  solution  or  suspension 
of  acetylsalicyuo  acid.  .Metallic  oxides,  hydroxides, 
carbonates,  bicarbonate^,  and  silicates  may  be  used  for 
the  purpose.  When  it  is  desired  to  use  the  salts  of  metals 
with  halogen  acids  or  with  oxyacids  of  sulphur,  phosphorus. 
01  nit  1 1  wen,  tho  reaction  must  be  carried  out  in  presence  oi 
an  alkali.  The  resulting  salts  may  be  separated  from 
their  solutions  by  evaporation  iji  vacuo,  or  by  precipitation 
with  another  salt  or  with  acetone  or  other  organic  pre 
cipitant.  In  preparing  the  acetylsalicylates  of  alkali  or 
alkaline-earth  metals,  or  of  magnesium,  it  is  advisable  to 
use  a  silicate,  albuminate,  or  saccharate  to  protect  tie- 
salt  against  the  action  of  the  base  employed.  The  above- 
process  is  applicable  to  the  preparation  of  all  metallic 
aectvlsalicvlatcs,   including    those   of   the   heavv   metals. 

— t.  F.  B. 


Sodium     aeetylsalia/late ;     Process     for     preparing . 

J.  A.   Wulfing.     Ger.   Pat.  270,326,  Feb.   26,    1913. 
Drv,  finely  powdered  acetylsalicylic  acid  is  treated  with 
the  equivalent  quantity  of  anhydrous  sodium  carbonate 
in  presence  of  acetic  ester.     The  reaction  is  quantitative. 

— T.  F.  B. 


Oxalates  :  Process  for  preparing by  heating  the  corre- 
sponding formates,     (.'hem.    Fabr.    Griinau,    Landshoff 
und  Mever  A.-G.,  E.  Franke,  and  W.  Kirchner.     Ger. 
Pat.  269,833,  Feb.  18,  1912. 
Formates  are  converted  rapidly   and  almost   quantita- 
tively into  the  corresponding  oxalates  by  heating  them  in 
an  apparatus  maintained  at  a  temperature  between  385' 
and  400°  C— T.  F.  B. 


Trimethylamine ;     Process    for     preparing .     K.     H. 

Schmitz.  Ger.  Pat.  270,260,  June  3.1913. 
A  mixtuke  of  a  drv  ammonium  salt  with  dry  trioxy- 
methvlene  or  paraformaldehyde  is  heated  to  a  high 
temperature  for  a  short  time  in  an  open  vessel,  preferably 
provided  with  a  reflux  condenser.  The  mass  melts  to  a 
homogeneous  liquid,  and  carbon  dioxide  is  evolved;  tho 
reaction  is  complete  in  one  to  two  hours  at  a  temperature 
of  120°— 170°  C— T.  F.  B. 


Hexamethyleneletraminemethyl    thiocyanate :     Process    for 

preparing .     K.    H.   Schroitz.     Ger.    Pat.    2 

June  27,  1913.  Addition  to  Ger.  Pat.  266,788  (see  this 
J.,  1914,  43). 
A  solution  of  formaldehyde  and  ammonia  or  of  hexa- 
methvlenetetramine  is  boated  with  the  mcthylamine  salt 
or  the  ammonium  salt  of  an  inorganic  or  organic  acid,  or 
a  solution  of  a  salt  of  hexamethylenetetramine  is  heated, 
with  or  without  addition  of  formaldehyde  ;  in  either  case 
a  soluble  thiocyanate  is  added,  whereupon  hcxamethylene- 
tetramine-methvl  thiocyanate  is  separated.  Another 
process  consists  in  treating  a  solution  of  formaldchv  i  • 
and  ammonia  or  of  hexamethylenetetramine  with  hydro- 
thioeyanie  acid  or  its  ammonium  or  methylamine  salt,  or 
a    solution    of    hexamethylenetetramine    thiocyanate    is 
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heated,  with  or  without  addition  of  formaldehyde.  In 
either  of  the  above  processes  the  formaldehyde  may  be 
replaced  by  one  of  its  polymerides. — T.  F.  B. 


Chlorination  ;  Process  and  apparatus  for .     E.  C.  R. 

Marks,  London.  From  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.,  U.S.A.  Eng.  Pat.  879, 
Jan.  11,  1913. 

See  Fr.  Pat.  453,406  of  1913  ;  this  J.,  1913,  767.— T.  F.  B. 


Acetaldehyde  from  acetylene;  Process  for  the  manufacture 

of .  Consortium  if.  Elektrochem.  Industrie,  G.m.b.H., 

Nuremberg,  Germany.  Eng.  Pat.  16,848,  July  22,  1913. 
Under  Int.  Conv.,  July  27,  1912. 

See  Fr.  Pat.  460,553  of  1913  ;  this  J.,  1914,  42.— T.  F.  B. 

Methylhejiamethyhnetctramine  ;  Process  for  the  manufacture 

of    sulphocya'nide    of .     K.    H.    Schmitz,    Breslau, 

Germany.  Eng.  Pat.  30,047,  Dec.  31,  1913.  Under 
Int.  Conv.,  Feb.  3,  1913. 

See  Ger.  Pat.  266,788  of  1913  ;  this  J.,  1914,  43.— T.  F.  B. 


Terpene    hydrocarbons;    Producing    unsaturated .     E. 

Bergs,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  1,091,276, 
March^24,  1914. 

See  Fr.  Pat.  434,285  of  1911  ;  this  J.,  1912,  257.— T.  F.  B. 


Medicated  fibrous  substances.     Eng.   Pat.    7650.     See   V. 
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Photographic  positives  ;  The  production  of  direct  — ■ — . 
G.  A.  Perley,  T.  J.  Twomey,  and  H.  A.  Robinson. 
J.  Phys.  Chem.,  1914,  18,  185—212. 

The  experiments  described  previously  (this  J.,  1912,  902) 
were  extended,  the  quinol  being  replaced  by  metol, 
pyrogallol,  ortol,  eikonogen,  and  amidol,  and  the  thiourea 
by  some  of  its  substitution  products.  The  developing 
agent  influences  the  colour  of  the  positive,  but  its  chief 
function  seems  to  be  to  reduce  slightly  the  latent  image 
in  order  to  create  a  greater  difference  in  the  form  of  the 
silver  halide  in  the  exposed  and  unexposed  parts  of  the 
plate.  AUylthiourea  and  ethylthiourea  proved  to  be 
superior  to  tetrathiourea-ammonium  bromide  and  thiourea 
itself  in  the  production  of  good  positives.  Excellent 
results  were  obtained  by  using  allylthiourea  in  conjunction 
with  quinol  or  eikonogen,  or  ethylthiourea  with  metol 
or  eikonogen.  A  formula  which  gave  excellent  red  to 
reddish-brown  positives  was  : — metol,  0032  grm.  ; 
ethylthiourea,  00037  grm.  ;  sodium  carbonate,  01  grm.  ; 
sodium  sulphate,  0-234  grm  ;  water,  9-3  grms.  To  avoid 
the  excessive  production  of  a  negative,  it  is  necessary  to 
maintain  a  fairly  constant  ratio  between  the  exposure  and 
concentration  of  the  constituents  of  the  developer.  Sodium 
sulphite  is  not  essential  to  the  production  of  positives 
by  this  method,  but  its  restraining  action  improves  the 
quality  of  the  deposit.  Sodium  carbonate  may  be  replaced 
by  sodium  hydroxide  in  the  allylthiourea-quinol  developer. 
The  production  of  positives  by  developers  containing 
thiourea  compounds  is  attributed  to  the  fact  that  the 
unexposed  silver  complex  in  the  emulsion  is  much 
more  soluble  than  the  exposed  portion.  Hence  the  most 
efficient  substance  for  the  production  of  positives  will  be 
that  which  exhibits  the  greatest  difference  in  solvent 
action  towards  the  unexposed  and  exposed  portions. 
Support  for  the  above  theory  was  obtained  from  the  fact 


that  positives  of  fair  quality  were  obtained  with  the  use- 
of  metol  developers  containing  ammonia,  methylamine, 
or  ethylamine.— T.  F.  B. 

Patents. 

Toning    photographic    prints;     Method    of .     H.    M. 

Ward,    Leicester.     Eng.    Pat.    6026,    March    11,    1913. 

Addition  to  Eng.  Pat.  8002.  April  3,  1912  (see  this  J. 

1913,  550). 
A  srLVER  print  is  "  sulphided "  in  the  usual  manner 
and  then  toned  in  a  copper  toning  bath  to  which  is  added 
a  suitable  silver  solvent,  especially  a  thiocyanate,  a 
persulphate,  or  chromic  acid.  An  alternative  method  is 
to  tone  the  silver  print  with  a  copper  toning  bath  and 
subsequently  treat  the  image  with  an  acidified  sulphid- 
ing  solution.— T.  F.  B. 


Photographic  developers.  A.  G.  Bloxam,  London.  From 
Aet.-Ges.  f.  Anilinfabr.,  Treptow,  Germany.  Eng.  Pat. 
18,095,  Aug.  8,  1913. 

4-Hydroxyphenylalkylglycines,  of  the  formula 
HO.C6Ht.N(alkyl)CH2.COOH,  or  their  derivatives  are 
powerful  photographic  developers,  which  yield  clear 
images  ;  they  may  be  used  in  the  form  of  alkaline  solutions, 
preferably  containing  a  preservative.  In  speed  of  develop- 
ment they  stand  between  methyl-p-aminophenol  and 
y-hydroxyphenylglycine.  They  are  prepared  by  con- 
densing a  p-alkylaminophenol  with  a  halogen  derivative 
of  acetic  acid. — T.  F.  B. 


Photographic   reproducing  processes  ;    Screens  for   use  in 
.     L.  Bohm.     Eng.  Pat,  24,482,  Oct.  28,  1913. 

The  screen  apertures  consist  of  irregular  polygons  of 
approximately  equal  area,  irregularly  distributed  over 
the  screen  plate,  and  separated  from  one  another  by  lines 
having  the  same  thickness  and  intensity  throughout  the 
screen.— T.  F.  B. 


Photography    of   colours;     Processes    of .     E.    C.    G. 

CaiUe.  Fr.  Pat.  463,062,  Dec.  7,  1912. 
The  object  to  be  reproduced  is  photographed  on  a  pan- 
chromatic plate  through  a  selective  screen  composed  of 
points,  lines,  etc.,  of  orange-red,  green,  and  violet-blue. 
This  negative,  after  development  and  fixation,  is  then 
used  for  the  three  successive  printings  on  a  sensitive 
support,  through  subtractive  screens  so  chosen  that  only 
one  colour  is  printed  at  a  time.  The  support  is  prepared 
from  paper  rendered  waterproof,  for  example  by  coating 
it  with  powdered  zinc  white  mixed  with  a  suitable  oil 
varnish,  and  then  provided  with  a  gelatinobrouiide 
emulsion.  The  blue  print  is  made  first,  the  colour  being 
produced  by  successive  treatments  with  solutions  of 
ferricyamde  and  ferric  chloride ;  the  support  is  then 
re-sensitised  by  means  of  bichromate,  and  the  yellow 
print  is  made,  using  solutions  of  iodine  hi  potassium 
iodide,  tartar  emetic,  and  mercuric  chloride.  Finally, 
the  red  print  is  produced  in  the  support,  after  a  second 
re-sensitisation,  using  any  suitable  red  dyestuff  to  produce 
the  colour.— T.  F.  B. 


Colour  photography  ;    Processes  of .     E.  C.  G.  Qulk\ 

First  Addition,  dated  Dec.  9,  1912,  to  Fr.  Pat,  463,062, 
Dec.  7,  1912  (see  preceding  abstract). 
The  methods   of  colouration   described  in  the  principal 
patent  may  be  applied  in  the  process  in  which  the  colou 
selection  is  effected   by  means  of  three  separate  coloi 
screen  filters.     When  the  red  image  is  to  be  printed 
means  of  fatty  ink,  it  is  produced  in  the  form  of  a  disco 
tinuous  image,  e.g.,  as  points  or  small  squares,  so  as  to  leave 
between  the  coloured  surfaces  sufficient  emulsi"! 
treated    subsequently   to   produce   the   blue   and   ym> 
images  by  superposition. — T.  F.  B. 


voi.xxxui  ,.N..  -.!     ci.Wll   -EXPLOSIVES;  MATCHES.    Ci    Will      ANALYTICAL  PROCESSES      ui 


Photograph*    in    colours  ;      ProctM    for     producing . 

Ives  Co.     IV.    I' at.    163,737,  July    1 1.    1913. 

Dock  r  Int.  Com..  Julj    U.  1912. 

1\    the    production    of   colour   prints    by   transferrin 

e  from  one  support  on  to  another,  it   is 

proposed  to   press   together  the  two  dn    snpports   ven 

strongly,  with  a  thin  layer  ol  "separating  liquid,"  Boon 

as  Id  ikt  cent,  acetic  ai  id,  between  them.     The  Bupporl 

coloured  in     e  is  covered  with  hardened 

gelatin  and  is  mordanted.     The  colours  used  are  suoh  as 

no    specific  affinity   foi    gelatin,   bul    whioh   form 

luble  lakes  with  the  mordant  :    thus,  alizarin  col 

may   be   used   in   conjunction   with   an   alum    mordant. 

Thr  dyebath   used   lo  colour  the  intermediate  support. 

contains  a  salt   such   as   potassium   citrate  which   retards 

the  absorption  of  the    dyestuff   by   the    gelatin;     it    is 

advisable   to   use  a   slightly   acid   dyebath   containing   a 

relatively  large  quantity  ol   the  dyestuff.     If  the  colour 

of  the  prints  is  too  intense.  i>   may  be  reduced  by  a  Bub- 

treatment   with  dilute  acetic  acid  or  other  acid. 

The  several  colour  prints  are  finally  combined  to  form 

the  finished  photograph. — 1.  F.  B. 


he  finished  teat  paper  l"-  verified  b 
test.     At  present,  batches  of  heat  test   papi  I  by 

the  cin.t  Inspector,  Woolwich,  for  acceptance  into  the 
sei  \  i,e.  bj  means  ot  ,,  ..  ,,,,„  an(i 

in  comparison  with  a  Btandard  heal  test  paper.     Ti 
not  entirely  satisfs  it  uble  rariati 

in  both  tie-  guncotton  and  tie'  standard  1 
used  as  a  control,   and   tic  commit  mend   the 

introduction  of  a  test  in  which  the  heat  test   paper  to  be 

standardised    i-    exposed    t trogen    peroxide,    ui 

Btandard   conditions,     rhi 

employed  concurrently  with  the  standard  test.     Standard 
tint  papers  should  he  prepared  l>\  using  a  permanent 
meiit.      As  light  has  the  effect  of  reducing  the  time  of  the 

heat  test,  and  as  this  effect  is  considerably  more  marked 

in  the  ease  .if  cordite  than  in  other  ej  | 
portion  of  the  heat  teal  tube  should  I"'  covered  with   i 
ventilated  cap  of  hlack  paper.     The  heal  '  bould 

he  of  the  best  quality  soda  lime  glass,  fro  from  lead  anil 
without  streaks,  anil  should,  after  heating  for  :i  hours  at 
a  steam  pleasure  of  50  lb.  per  sq.  in.  show  no  more  cloudi- 
ness than  a  standard  sample  so  treated. — G.  W'.McL). 


Polychrome  screen  [for  photography]  and  process  of  making 
me.     R.  Ruth  and  A.  Schuller,  ( >udc-God,  Belgium. 
I    S.  Pat.  1,091,443.  March  24,  1914. 

See  Fr.  Pat.  449.080  of  1912  :  this  J.,  1913.  ..OS.—  T.  F.  B. 


XXII.— EXPLOSIVES ;  MATCHES. 

-t  as  applied  lo  explosive*  ;    First  report  to  the  Hume 
of  the  Departmental  Committee  [appointed  April  21, 
1909]  on  the .     (See  also  under  Books  Received.) 

The  report  deals  with  the  best  means  of  standardising, 
with  greater  accuracy  than  at  present,  the  apparatus  and 
materials  employed  in  the  Abel  heat  test.     The  following 
e  of  the  chief  alterations  proposed  by  the  com- 
A  copper  heat  test  hath  is  to  be  provided  with 
nit  level  apparatus,  with  seven  holes  in  the  lid 
J  intervals  from  each  other   and  equidistant  from 
're.  one  of  the  holes  being  for  the  thermometer. 
A  cage  of  two  crossed  wires  is  fixed  to  the  underside  of  each 
test-tube   hole,   and   unoccupied   holes   are   covered   with 
small  discs  of  copper.     The  French  chalk  used  for  incor- 
porating   with   gelatinous    explosives   should    not   absorb 
more  than  0-5  per  cent,  of  moisture  under  certain  defined 
conditions,  and  50  c.c.  should  weigh  23-5  ±1-0  grms.     A 
Wedgwood  mortar  and  pestle  are  recommended  for  the 
incorporation   of   gelatinous   explosives.     Specified   times 
are  suggested   for   the  incorporation   of   blasting   gelatin 
tlj   mius.).  gelatin-dynamite  (1).  and  gelignite  (i   min.) 
with    French    chalk.     The    new    mill    recommended    for 
grinding  cordite  can  be  readily  cleaned  and  the  cutting 
edges   can   be   accurately   adjusted   and   easily   repaired. 
A  new  design  has  been  adopted  for  the  water  oven  for 
drying  guncotton.  etc..  so  as  to  allow  a  current    of  air  to 
|ias8  over  the  sample,  and    aluminium  trays  are    recom- 
mended in  place  of  paper  trays.     Detailed  directions  are 
Jiven  for  the  preparation  of  nitrocellulose  pulp  for  heat 
After  preliminary  pressing  the  sample  is  rubbed 
hroiinh  a  sieve  on  to  an  aluminium  tray.  and.  after  drying. 
•hould  be  sifted  in  the  nest  of  sieves  as  used  for  ground 
orrlite.     The  same  paper  should  be  employed  for  filtering 
iperations  in  connection  with  the  heat  test  as  that  used 
n  the  preparation  of  heat  test  paper.      The  chemical  con- 
titution  of  the  paper  and  its  physical  properties,  such  as 
hiekness.    weight,    texture,  surface,  and  length    of    fibre 
afiuence  the  result  when  the  paper  is  sensitised  for  heat 
'.•at  purposes.     Several  samples  of  paper  were  specially 
[repared,   but,   with   cordite,   did   not  give   results   con- 
ordant   with  those  given   by   Walthanf  Abbev   batch   8 
lich   was  adopted  as  a   standard.     It  is  not   sufficient 
lerely  to  specify  a  filter  paper,  and  the  method  of  pre- 
aration  of  a  heat  test  paper 'from  it.     It  is  essential  that 


Hexanitroethane.     W.    Will.     Ber .    1914.    47,    961—  965. 

Hk\  \mtroethaxf.  is  prepared  by  nitrating  potassium 
nitroethane  with  nitric  and  sulphuric  acids.  It  forms 
colourless  crystals,  smelling  somewhat  like  camphor, 
which  melt  with  decomposition  at  142  (.'..  are  insoluble  in 
water  and  nitrating  acids,  soluble  in  the  usual  organic 
solvents,  and  give  an  acid  reaction  with  litmus.  It  yields 
unstable  red  or  yellow  addition-products  with  naphtha- 
lene, benzene,  and  toluene,  red  compounds  with  phenols. 
-  and  an  explosive  compound  with  o-nitroaniline  ;  it 
oxidises  quinol  to  quinhydrone,  and  reacts  with  acetone, 
diphenvlamine,  and  dinicthylpheuylurca.  It  is  much  less 
volatile  than  tetranitromethane,  and  hence  may  be  used 
in  explosives  ;  at  75 3  C.  it  evolves  red  fumes  in  30  mills. 
at  50°  C.  in  20  hours.  In  the*  Trauzl  block  it  shows  a 
net  expansion  of  180  c.c.  is  very  insensitive,  and  with 
organic  substances  rich  in  hvdrogen  gives  powerful  explo- 
sives.—0.  E.  11 


Patents. 

Match-ignition    composition.     H.    W.    Charlton.    Ottawa, 
Canada.     U.S.  Pat.  1.089.902,  March  10,  1914. 

A  mixture  of  phospham  (a  nitrogenous  phosphorus  com- 
pound) containing  stable  sulphides  of  phosphorus  as 
impurities,  potassium  chlorate,  zinc  oxide  acting  as  an 
inert  filling  material,  powdered  glass  and  glue. — A.  T.  L. 


Explosives.  F.  L.  Nathan.  \V.  Rintoul.  and  F.  Baker. 
Stevenston,  Assignors  to  E.  1.  dn  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pats.  1,090,841, 
1,090,642,   1,090,643,  and   1.090.644.  March  17.   1914. 

SsEEng.  Pats.    12,742,12,743,   12.744.   12.745.  and  12.746 
of  1912  ;  this  J.,   1913.  991.— T.  F.  B. 


XXni.— ANALYTICAL   PROCESSES. 

Picric  acid:    The   use  of in  standardising  solutions, 

and  the   iodomttric  determination  of  add*.     A.   Sander. 

Z.  angew.  them..  1914.  27,  192-194. 
Picric  acid  is  recommended  as  a  standard  substance  for 
iodometrv.      It  B  not  hygroscopic  and  fives  a  very  sharp 
end-point    without    the    addition    of    an    indicator.     The 
following  equations  illustrate  the  interactions  involved  : — 

t.i  .H.lNo.vH) "i  9B.O,  etc.)-3KI~KIO,= 
eCH.fNCV.OKtor   6KC1.   etc.)-3I,  -3H.O.       Iodine    L* 
estimated   bv  thiosulphate  solution  standardised  by  the 
picric  acid  (-Y  25  or  .V   100).     The  iodide-iodate  solution 
should  contain  40  grms.  of  potassium  iodide  and  10  grms. 
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Cl.  xxiii.— analytical  processes. 


[April  30,  1914. 


of  iodate  per  litre.  It  is  very  stable,  but  becomes  yellow 
on  prolonged  exposure  to  light  ;  sodium  thiosulphate  is 
then  added  until  the  colour  disappears.  Many  coloured 
solutions  of  acids — and  bases — may  be  analysed  iodo- 
metrically  if  starch  solution  be  added  towards  the  end  of 
the  titration  of  the  iodine.     (See  also  following  abstract.) 

—J.  L.  F. 


Sulphurous  acid  in  the  presence  of  thiosulphate  and  also  in 
the  presence  of  sulphuric  acid  ;    Determination   of  free 

.     A.  Sander.     Z.  angew.  Chem.,   1914,  27,  194— 

195. 
The  total  sulphurous  acid  and  thiosulphate  are  deter- 
mined by  titration  with  iodine,  and  then  the  sulphuric 
acid  produced  by  oxidation  of  the  sulphurous  acid  is  deter- 
mined by  adding  excess  of  iodide-iodate  (see  preceding 
abstract),  and  titrating  the  liberated  iodine  with  sodium 
thiosulphate,  thus  : — 

3H2SO,+KI03+5KI=3K.S01+3I2+3H20. 
A  mixture  of  sulphurous  and  sulphuric  acids  may  be 
analysed  in  a  similar  manner,  the  former  being  oxidised 
bv  iodine,  and  the  total  sulphuric  acid  then  present  deter- 
mined with  iodide-iodate  solution.  Bisulphates  behave 
in  an  analogous  manner. — J.  L.  F. 


Arsenite  solutions;    Determination  of  the  titration  value  of 
.     E.    Deiss.     Chem.-Zeit.,    1914,   38,   413 — 113. 

The  use  of  volumetric  solutions  of  iodine  for  the  standardi- 
sation of  arsenite  solutions  may  lead  to  erroneous  results 
owing  to  the  presence  of  iodate,  which  in  the  standardisa- 
tion of  the  iodine  by  thiosulphate  in  acid  solution  yields 
its  total  iodine  content  as  free  iodine,  but,  in  the  subse- 
quent titration  of  the  alkaline  arsenic  solution,  is  entirely 
unchanged.  The  measured  volume  of  iodine  solution 
j-hould  therefore  always  be  previously  acidified  with  hydro- 
chloric acid  to  decompose  iodate,  before  adding  sodium 
bicarbonate  and  titrating  with  the  arsenite  solution.  In 
preference  to  this  method  the  iodometric  standardisation 
with  the  help  of  permanganate  is  recommended.  A 
measured  volume  of  standard  permanganate  is  run  into 
acidified  potassium  iodide  solution,  and  the  liberated 
iodine,  after  the  addition  of  bicarbonate,  titrated  with  the 
arsenic  solution  in  the  usual  way. — G.  F.  M. 


Arsenic  ;    Determination  of  traces  of of  the  order  of  a 

thousandth  of  a  milligram.     L.   Moreau  and  E.   Vinet. 
Comptes  rend.,  1914,  158,  869—871. 

The  method  is  based  upon  the  deposition  of  a  mirror  of 
silver  by  the  action  of  the  hydrogen  arsenide  upon  a  solu- 
tion of  silver  nitrate  contained  in  a  narrow  glass  tube  bent 
twice  at  right  angles,  and  comparing  the  mirrors  obtained 
with  standard  mirrors.  The  arsenic  hydride  is  generated 
in  a  small  U-tube,  containing  0-5  grin,  of  platinised  zinc 
and  dilute  sulphuric  acid.  One  limb  of  the  U-tube  is 
connected  with  the  above-mentioned  glass  tube  and  the 
other  with  a  dropping  funnel  containing  the  solution  under 
test,  and  with  a  hydrogen  generating  apparatus  through 
a  second  U-tube  containing  silver  nitrate  solution  ;  the 
current  of  hydrogen  is  regulated  to  give  15  to  20  bubbles 
per  minute  in  the  mirror  tube.  By  this  method  0001 
rngrm.  can  easily  be  detected  and  estimated,  but  care 
must  be  taken  not  to  use  more  than  the  specified  quantity 
of  the  "  purified  "  reagents. — G.  F.  M. 


Carbon    monoxide ;     Determination    of by    means    of 

yellow  mercuric  oxide.     L.   Moser  and  O.   Sehmid.     Z. 
anal.  Chem.,  1914,  53,  217—233. 

Carbon  monoxide  can  be  oxidised  quantitatively  by 
slowly  passing  it  over  about  20  grms.  of  yellowr  mercuric 
oxide  contained  in  a  U-tube,  and  maintained  at  100°  C. 
in  a  water-bath,  and  the  resulting  carbon  dioxide  absorbed 
in  standardised  baryta  water.  The  mercuric  oxide  must 
be  precipitated  and  dried  at  a  low  temperature,  and  pro- 


tected from  the  prolonged  action  of  light  ;  oxide  pre- 
cipitated in  hot  solutions,  or  the  red  oxide,  is  inactive. 
About  45  mins.  is  required  for  the  combustion  of  100  c.c. 
of  gas.  Methane  is  unacted  on  by  the  yellow  oxide  at  100°C. 
and  hvdrogen,  though  partially  oxidised,  does  not  influence 
the  titration,  so  that  the  method  is  available  for  the 
determination  of  carbon  monoxide  in  presence  of  either  of 
these  gases. — G.  F.  M. 


Nitrogen  ;     Modifications    in    KjeldahVs    method   fur    the 

determination  of .     R.  Hottinger.     Biochem.  Zeits., 

1914,  60,  345—351. 

Before  distillation,  the  diluted  acid  liquid  is  mixed  with 
half  its  volume  of  alcohol  in  the  distillation  flask  shown  in 
the  figure.     The  necessary  quantity  of  alkali  is  introduced 


through  the  tube,  A,  to  the  lower  end  of  which  is  attached 
a  lip-valve  made  by  joining  the  long  edges  of  two  strips 
of  india-rubber,  1-5  by  7  cm.,  by  means  of  rubber  solution 
and  lightly  vulcanising  them  with  a  dilute  solution  of 
sulphur  chloride  in  carbon  bisulphide.  The  dephlegmator 
is  entirely  within  the  flask,  and  consists  of  a  portion  of 
the  tube,  B,  in  which  a  number  of  recesses,  disposed 
helically  at  intervals  of  120°,  have  been  made  by  suction 
of  the  tube  after  it  has  been  closed  at  one  end  and  softened 
at  the  respective  points  by  means  of  a  flame.  The  dis- 
tillation of  the  ammonia  is  complete  when  the  thermometer 
registers  99°  or  1003  C.  The  lip- valve  prevents  acid  from 
being  sucked  into  the  flask  through  the  tube,  B.  The 
advantages  claimed  are  increased  accuracy,  and  a  great- 
shortening  of  the  time  occupied  by  the  distillation. 

■ — J.  H.  L. 


Albumin  ;  Colorimetric  determination  of .    E.  Riegier. 

Z.  anal.  Chem.,  1914,  53,  242—245. 

The  violet  colouration  produced  by  dissolving  coppc' 
oxide  in  alkaline  solutions  of  albumin,  may  serve  as  th> 
basis  of  a  colorimetric  method.  10  c.c.  of  the  solution  t< 
which  5  c.c.  of  5  percent  /S-naphthalenesulphonic-acu 
have  been  added,  are  centrifuged,  and  the  clear  solutioi 
decanted  from  the  precipitated  albumin,  which,  with  th 
addition  of  4  drops  of  20  per  cent,  copper  sulphate  solutif>" 
is  then  dissolved  in  sufficient  3  per  cent,  sodium  livdroxin 
to  make  10  c.c.  After  shaking  and  once  more  centri 
fuging,  the  clear  violet  solution  is  compared  with  a  0-5  p< 
cent,  solution  of  albumin  which  has  been  treated  in  tn 
same  way.  Peptone,  globulin,  casein  and  other  protein 
may  be  determined  in  an  analogous  way,  using  t 
appropriate  comparison  solution. — G.  F.  M. 
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i  in 


I     <    ligation  of  (hi  telf-i  wition  lent}  raturi  of  ri«i,>:  oilt. 
Constom  and  SohHpfer.     Set  II  \. 


i  .     I i'i.i!.     Set  VII. 


Reaction  of  nitrates  urilh  formic  acid   and   their    determin- 
ation.    Molinori,     Sei  \'l\. 


Pai  i 

Calorimeter  for  flowii  \!     Hottinger, 

Winterthux,  Switzerland.     U.S.  Bat.  1,088,280,  I 
1014. 

A  screw  motor,  b,  driven  by  the  fluid,  operates  a  dial 
hand,  //,  through  reducing  gearing,  e,  and  a  friction  disc 
transmission,  /.  g.     The  radial   position  oi  the  dia 


The  Lux   method  for  the   determination   of  lead  peroxide. 
[piens.     Set  VII. 


ination  of  :  in  steel.      Phillips.     Sei    X. 


Anali/'ix  ,.f  Delta  metal  by  th<  electrolytic  method.     Belasio 
and  Marchionncschi.     See  X. 


Analysis  of  commercial  aluminium   and   its   light  alloy*. 
Belasio.     See  X. 


nation  of  unsaponifiahU    matter    in  oils  and  fait. 
Salomon.     Set  XII. 


The   "  heat    number"   of  oil  of  turpentine.     Hcidusehka. 
Set  XIII. 


Determination  of  phosphoric  acid  in    soils.     Hornbcrgcr. 
See  XVI. 


Source  of  error  in  the  Clerget  sucrose  determination.    Stanek. 
See  XVII. 


Fractional  liouefat  ion  of  rice  starch.     Warth  and  Darabsett. 
Set   XVII. 


Analysis  of  soluble  adhesives.     {Detection  of  gum  arable  in 
pretence  of  dextrin.]     Armani  and  Barboni.     .See  XVII. 


'htection  of  raw  beet  products  in  admixture  with  raw  cane 
products.     Ling.     .See  XVIII. 


r'mperature  corrections  to  be  applied  to  the  specific  gravities 
of  malt  worts  and  beers.     Day  and  Amos.     .See    XVIII. 


ire  reaction  for  lead.     Iwanow.     .See  XIX B. 
Vanillin.     Lchmann.     Set  XX. 


'lability  of  certain  metallic  mile  of  volatile  fatty  acids  in 
Application   to  the  detection  of  these 
Agulhon.     Set  XX. 


:ort  to  the   Home  Office  of  the  Departmental  Com- 
em  the  heat  test  as  applied  to  explosives.     See  XXII. 


relatively  to  the  disc,/,  is  determined  by  a  long  bar,  /,  of 
expansible  material  immersed  in  the  fluid,  so  that  the 
rate  at  which  the  hand,  h,  revolves  depends  partly  on 
the   speed   of   the   fluid   and   partly   on    its   temperature. 

— H.  H. 


Means  for  ascertaining  the  hardness  of  metals,  etc.     Eng. 
Pat.  6622.     See  X. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

High  vacua  ;  Production  of by  means  of  finely  divided 

copper.  T.  R.  Meiton.  Chem.  Soc.  Trans.,  1914,  105, 
645 — 646. 
Commercial  "  precipitated  copper  "  absorbs  gases— with 
the  apparent  exception  of  helium — with  great  readiness 
after  being  heated  to  about  250*  C.  under  reduced  pressure. 
Two  or  three  grams  of  copper  will  exhaust  a  small  vacuum 
tube  to  a  non-conducting  vacuum.  The  gases  absorbed 
are  evolved  again  on  reheating. — J.  L.  F. 


Gold    surface  ;    Electrical    condition    of  a during    the 

absorption  of  gases  and  their  catalytic  combustion.  H. 
Hartley.  Roy.  Soc.  Proc.,  1914,  90,  61-  I 
Gold  acquires  a  negative  charge  during  catalytic  com- 
bustion of  gases  on  its  surface.  The  electrical  effect 
probably  precedes  the  actual  combustion  and  is  primarily 
due  to  occlusion.  The  metal  can  be  charged  negatively 
by  occlusion  of  hydrogen  or  carbon  monoxide,  and 
positively  by  the  occlusion  of  oxygen.  The  charge  is 
probably  due  to  the  gas  leaving  (rather  than  entering)  the 
metal,  since  causes  {e.g.  sudden  lowering  of  temperature) 
which  would  check  the  outflow  of  gas  will  diminish  the 
intensity  of  the  charge  and  rice  versa. — W.  H.  P. 
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Enzymes  of  oxidation  ;  Contribution  to  the  theory  of 

Peroxidase-   and  catalase-reactions  of  formaldehyde  and 
ae-taldehyde.     G.  Woker.     Ber..  1914,  47.  1024— 1029. 

The  peroxidase-,  catalase-,  and  reductase-actions  of 
vegetable  and  animal  juices  are  regarded  as  reactions  of 
the  same  substance,  which  is  aldehydic  in  nature  and 
identical  with  the  oxygenase  of  Ohodat  and  Bach.  In 
presence  of  hydrogen  peroxide  it  first  forms  a  secondary 
peroxide,  R.CH(OH).O.OH.  capable  of  reacting  with 
more  hydrogen  peroxide  and  liberating  oxygen  (catalase- 
action),  or  of  transferring  oxygen  to  chromogens  (peroxi- 
dase-action).  Both  these  actions  may  occur  at  the  same 
time,  or,  owing  to  the  presence  of  promotive  or  inhibitive 
agents,  one  or  other  may  be  greatly  accelerated  or  com- 
pletely suppressed.  In  absence  of  hydrogen  peroxide 
and  atmospheric  oxygen,  the  aldehydic  substance  may 
exert  a  reducing  action,  e.g.,  convert  colours  into  their 
Jeueo-eompounds  (reductase-action).  Amongst  the  evid- 
ence mentioned  in  support  of  this  theory  are  the  facts  that 
the  catalase-  and  peroxidase-aetivities  of  plant  juices  are 
destroyed  at  the  same  temperature  (78° — 80°  C.)  and 
cannot  be  separated  by  dialysis.  Moreover  formaldehyde 
shows  quite  typical  peroxidase-  and  catalase-actions. 
Both  acetaldehyde  and  purified  benzaldehyde  behave  as 
peroxidases  (produce  a  blue  colour  from  benzidine  in 
presence  of  hydrogen  peroxide).  Benzaldehyde.  however, 
^hows  no  catalase-aetion  and.  indeed,  greatly  increases  the 
stability  of  hydrogen  peroxide. — J.  H.  L. 

The  metric  carat.  Times,  April  1,  1914.  [T.R.] 
•On  April  1st,  1914,  by  an  Order  in  Council  of  Oct.  14. 
1913,  the  metric  carat  of  200  milligrammes  was  ordained 
the  legal  standard  of  weight  for  precious  stones  and  pearls. 
Bv  the  beginning  of  1912  the  use  of  the  metric  carat  had 
been  legalised  in  fifteen  countries,  including  France  and 
Cermanv,  whilst  last  vear  it  became  the  legal  standard 
in  the  United  States  (see  this  J.,  1913,  1132). 


Books  Received. 

Heat  Test  as  Applied  to  Explosives  :    First  Report 

of  the  Departmental  Committee  on  the .    Price 

Is.  9d.  Wyman  and  Sons,  Fetter  Lane,  E.C 
The  Committee  was  appointed  by  the  Home  Office  (1) 
*'  To  investigate  and  report  on  the  best  means  of 
standardising  with  greater  accuracy  than  at  present  the 
apparatus  and  materials  employed  in  the  Abel  Heat  Test ; 
and  (2)  to  examine  and  report  on  any  supplementary 
test  or  tests  that  might  be  submitted."  The  present 
report  deals  entirely  with  the  first  reference.  (See  also 
under  XXII.,  page  41 1.) 


and  for  registration  of  designs  and  trade  marks  during  that 
year,  as  compared  with  the  two  preceding  years,  is  shown 
bv  the  following  table: — 


1911. 


Patents — 

Applications     29,353 

Specifications — 

Provisional 19,524 

Complete    18,662 

Si  Jed   17,164 

Designs — 

Applications 43.057 

Registered    |  41.581 

Trade  Marks — 

Applications >     9,74:5 

Registered    I     4.868 


1912. 


1913. 


30,089       30,077 


19,825 

is.s.v; 
15,814 

43.015 
42.077 

10,014 
4.942 


19,67  : 
19,309 
16,599 

4.1.429 

3'i,275 

9,689 
5,071 


The  Synthetic  Use  of  Metals  in  Organic  Chemistry. 
By  Artiu-r  J.  Hale,  B.Sc  J.  and  A.  Churchill.  7, 
Great  Marlborough  Street,  London.  1914.  Price 
4s.  6d. 

Volume  (7§  by  Sins.),  containing  165  pages  of  subject 
matter  and  an  alphabetical  index.  The  classification  of 
matter  is  as  follows  : — I.  Sodium  and  Potassium.  H. 
Copper  and  Silver.  HI.  Magnesium,  Calcium  and  Barium. 
IV.  Zinc  and  Mercury.  V.  Aluminium,  Tin  and  Lead. 
VI.  Iron,  Nickel,  and  Platinum.  Appendix  (Practical 
work)  (i),  Sodium-Potassium,  (ii),  Copper-Silver,  (iii), 
Magnesium-Calcium,  (iv),  Zinc-Mercury,  (v),  Aluminium- 
Tin-Lead,     (vi),  Iron-Nickel. 


Modern  Steel  Analysis.  A  Selection  of  Practical 
Methods  for  the  Chemical  Analysis  of  Steel.  By  J.  A. 
Pickard,  Carnegie  Research  Scholar  of  the  Iron  and 
Steel  Institute,  etc.  J.  and  A.  Churchill,  7,  Great 
Marlborough  Street,  London.  1914.  Price  3s.  6d. 
net. 

Volume  (7|  by  Sins.),  containing  124  pages  of  subject 
matter  and  ten  illustrations,  followed  by  an  alphabetical 
index.  The  test  is  classified  as  follows  : — I.  General 
procedure.  II.  Aluminium.  III.  Arsenic.  IV.  Carbon. 
V.  Chromium.  VI.  Cobalt.  VII.  Copper.  VIII. 
Hydrogen.  IX.  Manganese.  X.  Mohbdenum.  XI 
Nickel.  XII.  Nitrogen.  XIII.  Oxygen.  XIV.  Phos- 
phorus. XV.  Silicon.  XVI.  Sulphur.  XVII.  Titanium. 
XVIII.  Tungsten.  XIX.  Uranium.  XX.  Vanadium. 
XXI.  Note  on  the  estimation  of  phosphorus  iu  steels 
containing  arsenic.  XXII.  Solutions.  XXIII.  Analysis 
of  different  steels  and  allovs. 


-Geology  and  Petroleum  Resources  of  the  Southern 

Part    of    Bondoc    Peninsula.    Philippine  Islands. 

W.  E.    Pratt  and  W.  D.  Smith.     Phil.  J.  of  Science, 

October,   1913,  8,  5. 

Monograph  of  76  pp.,  10  plates,  1  text  figure  and  1  map. 

Divided  into  introduction,  geography,  geology,  occurrence, 

physical    and    chemical    properties,    origin    and    probable 

quantity,  areas  to  be  prospected,  and  conclusions. 

Patints,  Designs,  and  Trade  Marks.     Thirty-First 

Report  of  the  Comptroller-General  for  the  Year 

1913,  with  Appendices.     [H.C.  161.]     Price  24d. 

This  Report  deals  with  the  work  of  the  Patent  Office  during 

;the  year  1913.     The  number  of  applications  for  patents 


The  Viscosity;  of  Liquids.     By  A.  E.  Duxstan,  D.Sc. 
and  F.   B.  Thole,   B.Sc.     Longmans,  Green  and  Oo 
39,    Paternoster   Row,    London.     New   York,   Bombay 
and  Calcutta.     1914.     Price  3s. 
Volume   (8|   by   6  ins.),   containing  30  pages  of  subjee 
matter  with  twelve  illustrations,  three  pages  of  reference* 
and  an  alphabetical  index.     The  text  is  subdivided  am 
classified  as  follows  : — I.  The  development  of  a  workin 
formula.     II.      The     measurement     of     viscosity.      II' 
Measurement  of  viscosity  of  pure  liquids  prior  and  sul 
sequent    to    1895.     IV.  "  Viscosity    of    liquid    mixture 
V.    Viscosity   of  electrolytic  solutions.     VI.    Viscosity 
colloids.     VII.   Relation  between  viscosity  and  chemie 
constitution.     VII.  Some  applications  of  viscosity. 


H". 


Journal  of  the  Society  of  Chemical  Industry. 
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Birmingham   Section. 

Meeting    held   at    Birmingham    University,    on    Thursday, 
March   r,th.    1914. 


MR.    H.    T.    IISNOIK    IN    THE    CHAIR. 


A  CHEAP  FORM    <>K    ROTATING    CATHODE   AND 
ANODE   l'"ii    RAPID   ELECTROLYTIC    ANALYSIS. 

BY   KRBBST    \.    LXWIS. 

When  the  rapid  method  of  electrolytic  analysis  was 
introduced  the  apparatus  usually  contained  from  20  to  10 
grma.  of  platinum.  1  believe  that  a  rotating  anode  con- 
taining  about  5  grms.  of  platinum  and  made  largely  of 
glass  IS  about  the  smallest  weight  of  platinum  recom- 
mended. The  continuous  advance  in  the  price  of  platinum 
makes  it  m  cessarj  for  technical  work  to  use  cheaper  metals 
if  possible,  and  to  reduce  the  weight  of  platinum  in  the 
Mode  to  a  minimum.  The  use  of  silver  and  amalgamated 
-  wire  gauze  cathodes  has  been  recommended, 
especially  for  the  assay  of  zinc.  The  rotating  cathode 
which  I  use  for  zinc  determinations  is  made  of  copper  gauze, 
20  meshes  to  the  inch,  supported  by  stiff  copper  wire  which 
projects  from  the  side  and  helps  to  cause  vigorous  circula- 
tion of  the  liquid.  The  anode  is  made  of  J  in.  glass  rod,  bent 
to  the  shape  shown  in  the  diagram,  14  inches  of  platinum 
wire  of  the  size  1  erain  equals  1  inch,  are  wound  round  the 
glass  as  shown.  The  platinum  wire  is  connected  to  some 
ele  t:i  al  D.C.C.  bell  wire  and  the  ji  int  is  made  perfect 
by  a  small  piece  of  platinum  foil  being  wrapped  round  the 
joint,  which  is  then  wrapped  round  with  adhesive  electrical 
tape.  The  total  weight  of  platinum  is  about  1  grm. 
The  shape  of  the  anode  causes  the  liquid  to  thoroughly 
mix.  The  apparatus  has  been  used  successfully  for 
d  termining  zinc  in  alloys  after  the  removal  of  copper, 
tin  and  lead.  The  current  used  being  2  amperes  in  a 
!  soda  solution. 

If  an  ammoniacal  solution  or  acetic  acid  solution  is-used 
the  cathode  must  be  of  silver  or  the  whole  of  it  must  be 
silver  plated. 

The  apparatus  has  also  been  used  for  determining  copper 
I'.y  from  a  solution  containing  about  6  c.c.  of  strong 
nitric  acid  and  10  c.c.  of  strong  sulphuric  acid  in  about 
150  c  c.  of  solution  ;  using  3  amperes  and  heating  to  about 
TO  C.  befi  re  putting  in  the  copper  cathode  0-5  grm.  of 
copper  is  deposited  in  about  1  hour.  It  may  seem  rather 
ientific  to  use  copper  cathodes  to  determine  copper, 
but  in  practice  it  is  quite  satisfactory ;  if  the  solution  is 
diluted  to  about  300  c.c.  by  washing  in,  about  J  hour  before 
the  end.  with  cold  water,  the  cathode  can  be  rapidly  lifted 
out  and  washed  without  any  risk  of  re-solution ;  of  course 
the  liquid  can  be  syphoned  off  if  preferred,  but  this  com- 
plicates the  operation.  After  the  cathode  is  weighed  it 
i  an  be  used  again  for  4  or  5  determinations,  when  the 
sited  copper  can  be  carefully  dissolved  off  in  dilute 
nitric  acid.  It  is,  of  course,  not  possible  to  ignite  a 
copper  cathode,  but  it  is  not  necessary.  The  copper 
cathodes  are  easy  to  make,  they  cost  less  than  6d.  in 
material,  and  the  anode  only  costs  about  8s.  The  anode 
will  safely  carry  a  current  of  3  amperes. 

I  endeavoured  to  plate  a  cathode  with  platinum,  but 
the  experiment  was  not  successful,  owing  to  the  ease  with 
which  platinum  is  deposited  on  copper  or  silver  by  simple 
immersion.  It  is  my  intention  to  make  a  silver  cathode 
and  hope  to  be  able  to  plate  it  with  a  thin  coating  of  gold, 
and  then  to  deposit  a  thin  layer  of  platinum  on  the  gold. 
If  this  is  successful  the  silver  cathode  will  be  to  all  intents 
and  purposes  equal  to  a  platinum  cathode,  and  at  a 
fraction  of  the  cost. 

It  is  also  possible  to  use  the  current  direct  from   the 

Corporation  mains,  without  the  use  of  accumulators.     An 

i:np  accumulator  charging  board  is  used,  and  by  the 

use  of  8,  16,  and  32  C.P  carbon  lamps,  giving  4,  J  and  \ 

ampere  respectively,  a  current  varying  from  J  ampere  to 


4  ampere*  can  be  obtained.     The  whole  apparatus,  includ- 
ing motor,  cost  about  £5, 


-  -4.  c  **-•■ 


-3-  Sc 

Discission". 
Mr.  J.  E.  Stacev  Jones  said  he  had  used  almost  identical 
cathodes,  with  the  exception  that  the  gauze  was  replaced 
by  plain  foil.  He  had  used  brass  sheet  cathodes,  about 
32  or  34  standard  gauge,  and  although  he  had  used  them 
chiefly  for  electrolysis  in  cyanide  solutions,  with  gold,  silver, 
and  other  metals,  he  saw  no  reason  why  they  should  not 
be  used  in  ordinary  laboratory  work.  Such  cathodes 
were  effective  and  had  the  advantage  that  they  could  be 
made  easily  and  quickly.  The  brass  foil  required  little 
cleaning  and  retained  its  brightness.  Gold  cathodes 
were  effective  but  not  gold  anodes,  because  they  would 
be  ineffective  if  it  were  necessary  to  remove  the  deposit 
with  aqna  regia.  In  cathodes  gold  sheet  of  15  c,  of  about 
platinum  thickness,  was  cheap  and  serviceable.  Copper 
could  be  removed  by  nitric  acid.  The  objection  with 
gold,  however,  was  that  one  could  not  adopt  ignition 
because  15  c.  melted  at  a  low  temperature.  Still  a  superior 
14-carat  gold  cathode  could  be  obtained  for  about  £1,  as 
compared  with  £10  for  a  pla'inum  cathode.  The  method  of 
obtaining  electricitv  from  the  Corporation  mains  by  carbon 
lamps  might  be  convenient,  but  it  was  highly  expensive. 


London  Section. 

Meeting  held  at  Burlington  Home,  on  March  2nd,   1914. 

MB.    E.   GRAXT   HOOFER   IX  THE  CHAIR. 


AN  APPLICATION"  OF  CALCIUM  CARBIDE  IX  THE 
FORMATION  OF   ALLOYS. 

BY   W.    R.    HODGKTXSOX,   PH.D. 

The  powerful  "  reducing  "  action  exerted  by  acetylene 
on  some  salts  has  suggested  that  calcium  carbide  would 
under  suitable  conditions  be  useful  in  3ome  metallurgical 
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GAUNT— THE  VISCOSITY  OF  RUBBER  SOLUTIONS. 
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processes.  In  some  early  experiments  a  mixture  of 
carbide  and  borax  or  carbide  and  sodium  chloride  was 
found  to  be  a  most  efficient  de-oxidising  tiux  for  copper 
and  some  copper  alloys — as  bronzes — cupro-nickel,  &c, 
perfectly  bubble-free  castings  being  obtained.  About  one 
ounce  of  carbide  to  the  usual  amount  of  borax,  was  quite 
sufficient  for  each  101b.  pot  of  metal  when  added  before 
the  last  stirring.  With  brasses,  bronzes,  or  cupro-nickel, 
a  good  time  to  add  the  carbide-borax  was  found  to  be  at 
the  first  melt  when  the  last  portions  of  copper,  &c,  were 
being  added. 

A  considerable  number  of  metallic  oxides  are  reduced 
to  the  metallic  state  by  carbide,  but  unless  the  metal  is 
very  fusible  or  a  large  amount  of  flux — borax — sodium  or 
magnesium  or  barium  chlorides— be  employed,  the  infusible 
calcium  oxide  and  any  separated  carbon  or  free  carbide 
hold  up  the  metal  in  shots  or  globules. 

Attempts  to  reduce  some  of  the  rarer  oxides,  as  those  of 
cerium,  zirconium,  &c.,  and  form  alloys  with  copper  failed 
at  ordinary  coke-furnace  temperatures. 

It  appeared  probable,  however,  that  the  halides  of  these 
rarer  metals  might  be  reduced  by  carbide  which  would 
at  the  same  time  form  a  calcium  halide  capable  of  acting 
as  a  flux.  Trials  with  copper,  lead,  silver,  zinc,  and 
other  metallic  halides  proved  that,  at  suitable  tempera- 
tures, reduction  was  complete  and  the  calcium  halide 
(chloride)  formed  a  fairly  efficient  flux  but  the  separation 
of  the  metal  was  retarded  by  the  liberated  carbon.  The 
addition  of  salt,  barium  chloride,  or  borax  (none  of  which 
has  any  action  on  carbide)  overcame  this  difficulty. 

The  liberated  carbon  sometimes  takes  the  graphitic 
form.  Experiments  with  cerium  chloride  (CeCT.,),  car- 
bide, and  metallic  copper  showed  that  cerium  was  reduced 
and  taken  up  by  the  copper,  alloys  containing  6  per  cent, 
and  more  of  cerium  being  obtained. 

It  mav  here  be  noted  that  a  convenient  method  of 
obtaining  metallic  chlorides  in  a  state  ready  for  further 
metallurgical  work  is  to  drop  a  mixture  of  metallic  oxide 
and  ammonium  chloride  into  a  red  hot  crucible,  in  small 
portions  at  a  time.  A  very  slight  excess  only  of  the 
ammonium  chloride  is  necessary.  In  most  cases  the 
chloride  is  obtained  in  the  melted  state. 

Two  methods  have  been  employed  for  obtaining  alloys  ; 
one  in  which  the  main  constituent— say  copper — was 
me'ted  and  a  mixture  of  the  halide  of  the  alloying  metal 
and  carbide  then  added  ;  and,  a  better  plan,  where  both, 
or  all.  metals  for  the  alloy  were  in  the  form  of  halides 
rou"hlv  mixed  with  the  calculated  amount  of  carbide  and 
in  the' case  of  low  melting  point  metals  some  additional 
flux — as  borax  or  salt.  For  alloys  of  high  melting  point. 
such  as  nickel  and  manganese,  the  carbide  alone  acted 
perfect lv. 

The  chlorides  and  fluorides  of  most  of  the  common 
metals  react  energetically  with  carbide  provided  the 
starting  temperature  is  high  enough — somewhat  like  the 
aluminium  thermite  reaction.  As  far  as  has  been  ascer- 
tained, the  best  starting  temperature  is  one  a  little  higher 
than  the  melting  point  of  calcium  chloride  or  other  halide 
employed.  The  results  have  certainly  been  better  where 
the  carbide — metallic  halide  mixture  has  been  introduced 
in  successive  moderate  quantities  into  an  already  hot 
crucible  than  bv  slowly  heatinL'  up  a  cold  charge. 

Employing  this  method — the  hot  crucible — no  difficulty 
has  been' found  in  making  copper — manganese  or  copper  - 
nickel  of  almost  any  desired  content  of  Mn  or  Ni.  using 
manganese  chloride  or  nickel  chloride  and  either  copper 
turnings  or  copper  chloride.  Similarly  with  nickel- 
manganese,  or  cobalt-manganese  both  metals  as  chlorides. 

Tantalum,  titanium,  zirconium,  and  other  metals  which 
form  salts  of  the  types,  K2TaF5  or  K2TiF6,  have  been 
reduced  and  alloyed  with  copper.  From  one  product 
containing  above  20  per  cent.  Ta  most  of  the  tantalum 
segregated  out  during  cooling  and  was  left  as  a  metallic 
powder  on  solution  of  the  alloy  is  dilute  acid. 

From  manganese  chloride  alloys  have  been  obtained  with 
tin,  bismuth,  antimony,  and  lead,  employing  these  metals 
in  the  metallic  state.  '  The  first  product  with  lead,  using 
the  metal,  contained  56  per  cent.  Mn  :  using  PbCl,  higher 
proportions  of  manganese  were  obtained.  (These  products 
from  the  microstructure  seem  to  be  suspensions  of  metallic 
manganese  in  lead.) 


The  tin  and  bismuth  "  mixtures  "  or  solutions  of  man- 
ganese are  only  so  far  interesting  that  with  more  tham 
10  per  cent.   Mn  they  show  decided  magnetic  properties.* 

In  cases  where  iron  and  aluminium  free  alloys  are- 
required  the  carbide  reduction  may  be  of  value.  Only 
in  the  cases  of  nickel,  cobalt  and  iron  with  manganese  did 
there  appear  to  be  any  carbon  taken  up.  A  manganese 
cobalt  alloy  for  instance,  contained,  Mn  38.  Co.  59  and 
graphite  3  per  cent. 

The  method  and  some  of  the  products  are  being  further 
investigated. 

Specimens  of  alloys,  such  as  Cu-Mn,  Cu-Ce,  Cu-Ta,  Cu-Ti,. 
Bi-Mn,  Sn-Mn,  Sb-Mn,  Co-Mn,  Ni-Mn,  prepared  by  the 
process,  and  having  in  most  cases  atomic  proportions  of 
each  element,  and  micro-photographs,  were  shown  at  the 
meeting. 

I  am  indebted  to  Capts.  Hunter  and  Macrae  for 
analysis  and  other  help.. 

Discussion. 

Mr.  E.  Grant  Hooper  said  Professor  Hodgkinson  had 
struck  out  a  new  line  in  this  utilization  of  calcium  carbide 
in  the  preparation  of  alloys.  He  thought  the  paper  intro- 
duced an  interesting  and  he  trusted  an  important  departure 
in  connection  with  the  preparation  of  alloys. 

Professor  Hodgkinson  said  he  was  reserving  an  account 
of  the  properties  of  some  of  the  alloys.  He  only  spoke  of. 
the  method  because  he  thought  it  would  be  useful,  and  he 
was  sure  there  was  room  for  its  development.  There  was 
a  difficulty.  Some  of  the  halides  were  volatile,  necessi- 
tating a  careful  adjustment  of  temperatures,  but  he 
thought  it  was  possible  in  most  cases  to  arrange  matters- 
and  obtain  the  product  with  little  loss. 


Meeting  held  at  Burlington  House,  on  ilonday  April  6thr 
1914. 


PROP.    W.    R.    HODGKINSON    IN    THE    CHAIR. 

THE  VISCOSITY  OF  RUBBER  SOLUTIONS. 

BY  R.    GAUNT,   M.SC,  PH.D. 
(Scientific  and  Technical  Department,  Imperial  Institute), 

Considerable  interest  attaches  to  the  viscosity  of  rubber 
solutions,  not  only  because  they  are  colloidal  solutions, 
but  also  on  account  of  the.  suggestion  put  forward  first  by 
Axelrod1  and  afterwards  by  Schidrowitz  and  Goldsbrough1 
that  the  viscosity  of  a  rubber  solution  stands  in  intimate- 
relationship  with  the  quality  and  technical  value  of  the- 
rubber. 

Schidrowitz3  regards  the  so-called  "  nerve  "  of  rubber 
as  due  to  three  factors : — (a)  Mechanical  structure  as- 
indicated  by  the  film  structure  of  fine  hard  Para,  and 
brought  about  by  the  method  of  coagulation  ;  (6)  physical' 
structure  or  colloidal  aggregation  of  the  rubber  particles  -r 
(c)  chemical  structure  or  molecular  complexity. 

The  mechanical  structure  of  crude  rubber  is  largely 
broken  down  in  the  washing  and  mixing  operations,. 
i  and  is  therefore  only  a  small  factor  in  the  quality  of 
manufactured  rubber.  Schidrowitz  suggests  that  viscosity 
measurements  connote  the  physical  and  chemical  structure- 
of  rubber  although  the  exact  relation  is  uncertain.  He 
states4  that  within  the  same  species  viscosity  measure- 
ments are  a  means  of  determining  strength  and  vulcanising 
capacity  ;  comparing  species  with  species,  however,  this 
does  not  hold  directly. 

Beadle  and  Stevens5  however,  found  that  although 
some  relationships  can  be  detected,  the  general  results 
of  viscosity  determinations  are  not  in  accordance  with 
those  obtained  by  vulcanisation. 


*  Their  properties  will  be  described  in  a  further  communication. 
'  Gummi  Zeitung.  1905,  19,  1053,  and  20,  105.  ' 

2  This  Journal,  1909.  28,  3,  "  The  Rubber  Industry,     p.  2WJ- 
(The  International  Rubber  and  Allied  Trades  Exhibition,   LXtL- 

'=  "Rubber,"  p-  163  (Methuen  and  Co.,  1911). 
4  "  Rubber,"  p.  165. 
»    •  The  Rubber  Industry,"  pp.  260  and  270. 
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Recently   the   viscosity   of   rubber  solutions   baa   boon 

submitted  to  systematic  study  by  O.  s.  Pol*  who  i«'iiits 
oat  several  precautions  that  must  be  taken  in  making 
viscosity  determinations  : — 
(1)  Comparative  results  oan  only  be  obtained  |.\  using  a 
meter  of  standard  dimensions,  tin-  differences  it> 
the  results  obtained  with  two  different  viscometers  being 
much  greater  in  the  cast  ef  concentrated  solutions  than  in 
the  case  of  dilute  solutions. 

Tin    determinations  must  Ik'  made  at  a  lived  tem- 
perature.    The   absolute   viscosity   of  a   rubber  solution 
diminishes  with  rise  of  temperature.     The  relative   vis- 
bowevcr    remains    practically     constant     between 
•id   To    C. 
(3)  Tin'  rubber  should   be  dissolved  as  completely  as 
ible.'      When  the  rubber  is  only  partially  dissolved 
tin-  solution  has  for  the  sai acentration  a  slightly  lose 

Stty   than   when   I  lie  rill. In'!'  has   I  .cell  dissolve  I  as  colll- 

ly  as  possible.  This,  r"ol  thinks,  is  probably  due  to 
tin  fart  ttiat  the  resins  dissolve  most  readily  and  have  very 
probably  a  lower  viscosity  than  rubber  itself. 

—its  is  influenced  by  strongly  shaking  when 
preparing  the  solution,  presumably,  according  to  Fol.  in 
»quence  of  the  insoluble  constituents  being  suspended 
in  sucii  a  finely  divided  condition  in  the  solution  that 
they  cannot  be  segregated  by  filtration  through  glass  wool. 
Be  concludes  that  these  particles  contribute  to  viscosity 
in  a  larger  measure  than  if  one  introduced  into  the  solution 
the  same  weight  of  rubber. 

Recently8  II.  P.  Stevens  by  fractionally  dissolving 
rubber  in  benzene,  obtained  fractions  of  different  viscosity 
but  he  attributes  the  variations  to  differences  in  the 
resin  Content  of  the  various  fractions. 

In  the  following  experiments  on  the  viscosity  of  rubber 
ions  the  method  of   procedure   was  almost   identical 
with  that  suggested  by  Fol.     The  majority  of  the  experi- 
ments  were   made   with   the   following   different   kinds  of 
rubber  :— 

(a)  A  pale  thin  plantation  crepe  Hevea,  coagulated  by 
means  of  acetic  acid. 

(6)  Fine  hard  Para, 

(c)  Castilloa.  prepared  by  centrifugalisation, 

(d)  Funtumia  sfa 
(O  Ceara  biscuits. 

These  rubbers   had   the   following  composition   in   the 

tc  : — 


Planta- 
tion 

Fine 
hard 
Para. 

Cas- 
tilloa. 

Fun- 
tumia.     Ceara. 

Caoutchouc    

a    

per  cut. 
- 
S-l 

tl 

per  cent 

D4  •'■ 

S-3 

- 

0-3 

per  cent. 
-     - 
- 
0-8 

o  l 

per  cent,  per  cent. 
B6-2          M-2 
11-0            4-8 
17              30 



,c  India  Rubber  Journal   1913.  45,  578  U  seq 
i™  o  i^llie.a11  his  "iwriments  with  a  sample  of  Hevea  Planta- 
km  Rubber  from  .lava. 

•  India  Rubber  Journ.,  1913.  46,  345. 


PclnJ.  redistilled,  the  fraction  distilling  below  00°  C 
was  employed. 

Toluene,  purified  by  repeated  -baking  with  ■  i.nceutraUxl 
sulphuric  acid,  washing  with  alkali  and  wat<  r.  dryiug 
by  means  uf  calcium  chloride,  and  nsdistilling.  I  lie  fraction 
distilling  between  110°  and  1 1 1    C.  was  employed. 

Commercial  xylene. 

Chlorxiform  purified  by  washing  with  water,  drying 
and    o  distilling. 

The  SoluhHili/  oj  Bubot '. 

Rubber  shows  considerable  variation  in  the  extent  to 
which  it  will  go  into  "solution.'  Thus  whereas  tic, 
Castilloa  and  Funtumia  rubbers  examined  mix  with 
solvents  in  all  proportions,  the  l'ara  and  ( Vara  rubbers  are 
only  partially  "  soluble."  This  fact  is  of  considerable 
moment  when  one  is  drawing  conclusions  from  the  viscosity 
of  rubber  solutions  as  to  the  properties  of  the  original 
rubber. 

The  following  table  shows  the  extent  to  which  the  Para 
and  Ciara  rubbers  went  into  solution  when  the  commi- 
nuted rubber  was  shaken  with  solvonts  for  2 — 3  hours 
and  the  concentration  of  the  solution  determined  next 
day. 


The  dry  rubber  was  comminuted  as  finely  as  possible 
by  means  of  scissors.  A  weighed  quantity  was  placed 
in  a  stoppered  bottle  with  a  definite  volume  of  solvent, 
shaken  for  two  or  more  hours,  and  then  allowed  to  stand 
ever  night.  Xext  morning  the  solution  was  filtered 
through  cotton  wool  and  the  concentration  was  determined 
by  evaporating  10  c.cm.  of  the  filtered  solution  in  racuoia 
a  tared  weighing   bottle. 

The  viscosity  was  determined  by  means  of  an  Ostwald 
viscometer  in  a  thermostat  which  was  maintained  at  a 
temperature  of  2o    i     ±  i>i  -  C. 

The  solvents  employed   were: — 

Benzene,  purified  by  repeated  shakimr  with  concentrated' 
sulphuric  acid,  washing  with  water  "and  alkali,  finally 
Irving  and  redistilling.  In  some  cases  the  benzene  was 
further  purified  by  freezing. 

Ether,  purified  by  shaking  with  water,  then  drving  bv 
neans  of  calcium  chloride,  and  finally  distilling  over 
*siinm. 


Weight  of 
rubber  per 
100  c.cm. 
solvent. 

Concentration  < 
duced  (grams 

f  Bolutlaa  pro- 
per 11)0  can.). 

SoKta*. 

Fine 
hard 
Para. 

Fine 
hard 
l'ara 
creped 
45  lain 
in  the 
cold. 

Planta- 
tion 
Para. 

Ceara. 

0-5  grm. 
10  grm. 

0-21          026 
0-48          0-56 

0-92 

030 

0-74 

Ether 

10  grm. 
2-0  grins. 

0-41           0-51 
0-84           1-08 

054 

0-72 
143 

Petrol 

1-0  grm. 
2-0  grans. 

0-27          0-46 
072           099 

0-32 

0-«7 
159 

A  noticeable  feature  of  the  above  results  is  that  the 
greater  quantities  of  rubber  yield  a  rather  more  than  pro- 
portionate amount  of  dissolved  matter  to  the  same  quantity 
of  solvent.  It  would  appear  therefore  that  the  dissolved 
rubber  causes  a  partial  solution  of  the  insoluble  con- 
stituent.9 

Fine  hard  Para  is  the  most  insoluble  of  rubbers, 
especially  in  the  unwashed  condition.  In  an  experiment 
in  which  two  grams  of  resin-extracted  fine  hard  l'ara  were 
extracted  in  a  Soxhlet  with  benzene  only  1-03  grams  went 
into  solution. 

As  wfll  be  seen,  however,  from  the  above  results  passing 
fine  hard  Para  through  the  washer  for  4.5  minutes  in  a 
stream  of  cold  water  raises  the  solubility  considerably. 
Heating  with  solvents  also  increases  the  amount  going 
into  solution,  as  the  following  results  show  : — 

Concentration  of 

solution  produced. 

per  cent. 


049 


005 


o : 


0"5  gram  Fine  barf  Para  was  shaken  with 

50  c  orft  xvlcoc  »••.•,•*•*--•«•'» 
0-5  gram  Fine  "hard  Para  was  heated  to 

100°  C.  for  several  hours  with  50  c.cm. 

xylene    -  -  - 

0-5  gram  Fine  bard  Para  which  had  been 

creped  for  45  minutes  in  a  stream  of 

eoH  water  was  heated  to  100°  C.  for 

several  hours  with  50  c.c.  xylene  . . 

To  explain  the  partial  solubility  of  rubber  in  solvents 
Caspari  has  recently10  revived  the  view  of  Gladstone 
and  HibbertJi  and  Seeligmann12  that  rubber  contains  a 
soluble  and  an  insoluble  caoutchouc.  According  to 
Weber13,  however,  the  amount  of  insoluble  matter  ia 
rubber  can  be  reduced  by  successive  extractions  with 
ehlorofonn,  to  a  very  small  percentage,  and  according  to 


>  Cf.  the  Journal.  1912.  31,  518. 
»►  This  Journal,  1913,  It,  1041. 
'i  Jeura.  Chem.  Sec..  1888.  51,  679. 
11  Le  Caoutchouc  et  la  Gutta  Percha,  1896. 
i*  This  Journal,  1900,  It,  880. 
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Spence14  it  consists  largely  of  protein.  Even  Caspari 
admits  that  his  '"  pectous  form "  of  caoutchouc  "  may 
conceivably  be  simply  a  residue  of  sol-forming  rubber 
which  has  failed  to  burst  its  way  out  of  a  micellular  frame- 
work possibly  consisting  of  the  rubber  constituent  com- 
monly referred  to  as  protein,"  but  he  maintains  that  there 
is  no  proof  that  the  nitrogenous  matter  encloses  rubber 
particles.  And  indeed  it  seems  remarkable  at  first  sight 
that  the  small  amount  of  protein,  if  it  is  actually  protein, 
should  prevent  twenty  to  thirty  times  its  weight  of  caout- 
chouc from  going  into  solution.  However,  there  is  yet 
no  convincing  proof  that  an  insoluble  pectous  form  of 
caoutchouc  exists.  Indeed  the  Castilloa  and  Funtumia 
rubbers  examined  mix  completely  with  solvents  and  a 
priori  one  would  hardly  expect  the  pectous  form  of  caout- 
chouc to  exist  in  some  species  of  rubber  and  not  in  others. 
Moreover  there  is  no  sharp  line  of  demarcation  between 
the  soluble  and  insoluble  forms  of  caoutchouc,  for  as  is 
apparent  from  the  above  results,  crepeing  the  rubber  as 
well  as  heating  with  xylene  causes  more  caoutchouc  to 
pass  into  solution  ;  from  which  one  may  conclude  that  the 
partial  solubility  of  Para  and  Ceara  rubbers  is  due,  at 
any  rate  to  some  extent,  to  the  structure  of  the  rubber  or 
state  of  aggregation  of  the  caoutchouc. 

The  fact  however  that  part  of  some  rubbers  remains 
undissolved  in  the  usual  method  of  making  solutions  for 
viscosity  experiments  considerably  detracts  from  the 
value  of  viscosity  determinations  unless  one  can  assume 
that  the  undissolved  portion  has  the  same  viscosity  as  the 
dissolved  caoutchouc.  An  attempt  to  ascertain  if  this 
was  the  case  by  treating  the  insoluble  residue  with  fresh 
solvent  failed  owing  to  the  very  slow  rate  of  solution  of  the 
residual  rubber.  H.  P.  Stevens.15  however,  has  determined 
the  viscosity  of  different  fractions  of  rubber  in  benzene 
and  finds  only  small  differences  which  he  explains  was 
due  to  the  varying  amounts  of  resin  present. 

Viscosity  of  Rubber  in  Difierent  Solvents. 

Rubber  produces  with  different  solvents  "  solutions  " 
of^different  viscosity.  In  the  following  experiments  the 
viscosity  of  solutions  of  various  rubbers  in  benzene, 
chloroform,  petrol  and  ether  was  determined  at  different 
concentrations. 


The  relation  between  the  viscosity  in  the  different 
solvents  is  shown  in  the  adjoined  curves  (Figs.  I. — III.).1* 
It  will  be  seen  that  ether  produces  solutions  of  least 
viscosity.  Benzene  and  chloroform,  on  the  other  hand, 
produce  solutions  of  greatest  viscosity.  The  plantation 
Para  rubber  examined  gave  a  solution  in  benzene  of  low 
viscosity  ;  this  difference  is  shown  in  a  greater  degree  in 
ethereal  solution. 


1%  Concentration  2% 


Viscosity  of  different  Rubbers  in  Benzene  Solution. 

In  order  to  compare  the  viscosity  of  caoutchouc  in 
different  rubbers  it  is  necessary  to  make  a  correction  for 
the  amount  of  resin  (which  may  be  considerable  in  the 
case  of  Castilloa  and  Funtumia  rubbers).     When  this  is 


Benzene. 

Petrol. 

Ether. 

Chloroform. 

Rubber. 

Concentra- 
tion (grms. 
pcrlOOc.cm.). 

Viscosity 
(water  =  l). 

Concentra- 
tion (grms. 
per  100  c. cm.). 

Viscosity 
(water=l). 

Concentra- 
tion (grms. 
per  lOOc.cm.). 

Viscosity 
( water  =  1). 

Concentra- 
tion (grms. 
perlOOc.cm.). 

Viscosity 
(water— 1). 

Fine  hard  Para .... 

0-86 
071 
0-61 
044 
0-25 

28-32 

13-87 

ft  64 

512 

2-23 

1-52 
1-30 
100 
0-48 

35-81 

16-65 

7-45 

1-31 

1-95 
1-64 

1-31 
0-85 

40-68 

13  72 

863 

204 

100 
0-86 
0-51 
037 

32-27 
22  38 

374 

Castilloa 

100 
0-83 

0-61 
0-38 

2712 

16-56 

8-13 

3-70 

1-65 
1-36 
1-04 
054 

29-37 

1315 

7-23 

1-31 

205 
1-85 

1-58 
0-67 

36-9S 

2218 

1236 

1-60 

0-96 
087 
0  70 
0-41 

89  21 
28-31 

1509 
4-68 

114 
0-93 
0-67 
0-33 

3614 

1704 

9-34 

2-77 

1-67 
1-34 
119 
100 
0-58 

3508 

15-35 

1003 

614 

1-87 

1-57 
1-24 
095 
0-40 

18-34 
8-63 
394 
113 

112 
0-95 
0-76 
0-33 

4470 

244'! 

14-20 

3-40 

Plantation  Para 

1-45 
1-20 
088 
0-43 

33-75 

19-30 

9-34 

289 

2-72 
2-32 
1-77 
0-96 

1762 

10-78 

4-82 

136 

317 
2-42 
1-72 
0-51 

41-42 

1416 

4-88 

1-48 

1-34 
1-17 
0-86 

34-32 

2055 
9-45 

Solvent. 

Fine  hard  Para  after 
min.  crepeing  in  cold  wa 

45 

er. 

Castilloa  after  45  min. 
crepeing  in  cold  water. 

Concentra- 
tion (grms. 
per  lOOc.cm 

Viscosity 
(water =1) 
) 

Concentra- 
tion (grms. 
per  100  c.cm.) 

Viscosity 
(water=l) 

Benzene 

2-06 
1-80 
1-26 
0-75 

3290 

2213 

964 

3-87 

1-67 
1-38 
105 
054 

31-39 

1911 

1019 

3-98 

14  Journ.  Inst.  Comm.  Res.  Tropics,  1907,  No.  13. 
14  Loc.  ciL 


done  and  the  viscositj'  is  plotted  against  the  concen- 
tration, the  curves  shown  in  Figure  IV.  are  obtaim  1 
The  fine  hard  Para  and  Castilloa  curves  practically  coincide, 
from  which  one  might  conclude  that  the  caoutchouc  H' 
the  Castilloa  sample  and  the  soluble  caoutchouc  in  th- 
fine  hard  Para  are  of  equal  quality.  When  the  fine  hare 
Para,  however,  had  been  passed  through  the"  washitu 
machine  for  45  minutes  in  a  stream  of  cold  water  u 
produced  solutions  of  much  less  viscosity.  The  Castill 
rubber,     after    washing     under    the     same     conditions 

18  The  curves  for   Funtumia   rubber  are  similar  to  those  (o 
Castilloa.  and  are  omitted. 
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produced    solutions   of   lower   viscosity,   but  tho   change 
mi  not  so  marked  .1-  in  the  caae  "t  fine  hard  Para. 

In  order  to  compare  numerically  the  viscosities  of 
different  rubber  solutions  two  methode  have  been  suggested. 
Bobidrowitz  suggested  drawing  .1  tangent  to  the  curve  nt 
I  |ht  cent,  concentration  ana  taking  the  tangent  of  the 
angle  which  this  line  makes  with  the  abscissa  as  a  measure  of " 
the  visoosity.  Fol  on  the  other  hand  suggests  taking  the 
ami  enclosed  by  the  curve,  ordinate,  abscissa,  and  s  line 
drawn  from  the  curve  .1!  I  per  cent,  concentration  perpen- 
dicular to  tho  abscissa,  Both  these  methods  are  arbitrary, 
moreover  it  will  be  seen  from  the  curves  (Big.   IV.) 


F,u   II 
VISCOSITY  01  CASTILLO*  IN  DIFIERINI  SOLVENTS 

I       // 

11     <// 

T\  ff 

e^^^-*^"""^ 

1%  Concentration   2% 


F,g  IE 
VISCOSITY  OF  PLANTATION  PARA  IN  DIFFLUENT  SOLVENTS 
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the  visoosity  of  solutions  with  the  concentration,  but  they 
have  had  only  a  limited  application.1' 

The  visoosity  of  rabbet  solutions,  however,  appears  to 
obey  .1  logarithmic  equal  ion     m  b  I 

i  h  Iiitc  ■}  =viscosii  \  .ii  intra!  conoontration 

and   K—  constant)    for  when  the  I"l'.  viscosity  is  ] ■!•  >t t<-«l 

against  the  concentration  in  l»  ■n/.ene  solul ntheciwoof 

the  rubbers  examined  the  straight  lines  shown  in  I'ig.  V. 
are  obtained. 


1%  Concentration  7% 

'hat  in  the  case  of  the  fine  hard  Para  and  Castilloa  rubbers 
osity  of  the  solution  will  become  practically 
infinite  before  1  jst  cent,  concentration  is  reached. 

A  simpler  method  of  comparing  the  results  would  be 
to  find  the  relation  between  viscosity  and  concentration 
.ind  express  this  as  a  straight  line. 

Various  formula'17  have  been  proposed  for  connecting 

•■Arrhenius.  ZeiUch.  physikal.  Chem..  1887,  1,  285;  RudorC 
.ntsch.  physical.  Chem.,  1903.  43.  257;  Fawsitt.  Proc.  Rov. 
*°*-  "Jra-  19»4-  25  :  Dunstan  and  Wilson.  Journ.  Chem.  Soc. 
li.238  ''   Hatschek'   z«itsch-  Chem.  Ind.   Kolloide,   1913, 


Fig  W 
VISCOSITY  OF  DIFFERENT  RUBBERS  IN  BENZENE 


A  Fne  Hard  Para  tCasMloa 

B  Funtumia 

C  Plantation  Para 

A!  CastiMoa  aflrr  45mnutrs  crepemg 

A'FmtKirdPjra, 


1%  Concentration  2% 

The  inclination  of  these  lines  with  the  abscissa  would 
seem  to  be  the  simplest  way  of  numerically  comparing  the 
viscosity  of  rubber  solutions. 

The  actual  figures  given  by  the  three  methods  are  the 
following  ; — 


Schidro- 

witz. 

Fol. 

Proposed 

method. 

'-                   00 
i 390 

68 
66 
65 

1300 
1000 

180 
120 

55 

Fine  hard  I'ara  aftir  -;.">  niin. 

43 

It  will  be  noticed  that  the  proposed  method  does  not 
show  such  greit  differences  between  the  rubbers  examined 
as  the  other  two  methods.  If  viscosity  connotes  the  quality 
of  rubber  one  would  expect  small  differences,  as  the  rubbers 
were  all  of  very  good  qualitv.  Judging  from  the  viscosity 
of  fine  hard  "Para  after  washing,  the  plantation  Para 
probably  owes  its  position  to  the  fact  that  it  had  been 
creped. 

Change    in    Viscosity  of  Rubber  Solutions. 

It  is  well  known  that  rubber  solutions  are  liable  to 
change  in  viscosity.  The  first  mention  of  the  fact  was 
made  bv  Woudstra.-0  who  observed  that  toluene  solutions 
diminished  in  viscosity  on  standing  Fob*'  attributes 
this  change  to  the  gradual  deposition  of  insoluble  matter 
in  suspension  which  passes  through  the  filter.  Gorter 
observed  that  solutions  of  rubber  in  benzene  exposed  to 
sunlight  diminished  rapidly  in  viscosity  and  showed  that 
this  was  accompanied  by  oxidation.     He  found  also  that 

"  Vide  Powell,  Journ.  Chem.  Soc.,  1914,  105,  S. 

'»  Arrhenius.  loc.  eit 

so  Z.  Chem.  Ind.  KoUoide,  1909,  S,  31. 

S  M^dedeelingen  over  Rubber  Nos.  1  (1911)  and  2  (1912)  (D;- 
paitement  van  Landbouw,  NUverfceM  en  llandel,  Javal. 


450 


GAUNT— THE  VISCOSITY  OF  RUBBER  SOLUTIONS. 


[May  15,  1914. 


benzene  solutions  of  rubber  diminish  slowly  in  viscosity  even 
in  the  dark  and  when  access  of  air  is  prevented. 

In  a  preliminary  experiment  the  writer  observed  a 
solution  of  rubber  in  commercial  benzene  left  exposed  in 
the  laboratory  to  diminish  30  per  cent,  in  viscosity  at 
ordinary  summer  temperatures. 

Heat  as  well  as  light  appears  to  increase  the  diminution 
in  viscosity  of  rubber  solutions. 

A  solution  of  plantation  rubber  in  commercial  toluene 
was  divided  into  two  portions,  each  of  which  was  main- 
tained at  403  C.  in  a  thermostat,  one  portion  being  protected 
from  the  light.  It  was  found  that  the  viscosity  diminished 
as  follows  : — 


Times  of  efflux  in  seconds. 


Protected 
solution. 


Exposed 
solution. 


Initial   

After  6  days  . 
After  12  days. 


260 
150 
129 


260 
119 
88 


At  higher  temperatures  the  diminution  in  viscosity 
is  more  rapid.  Schidrowitz  and  Goldsbrough21  found  that 
the  viscosity  of  benzene  solutions  of  rubber  in  some  cases 
sinks  to  half  its  original  value  on  heating  for  two  hours 
on  the  water-bath. 

At  high  temperatures  the  effect  of  light,  or  at  any  rate 
of  ordinary  daylight,  on  the  viscosity  of  rubber  solutions 
appears  to  be  less  marked  than  that  of  heat. 

A  solution  of  plantation  rubber  in  commercial  toluene 
was  divided  into  two  portions,  each  of  which  was  heated  in 
a  conical  flask  under  a  reflux  condenser  on  the  water-bath, 
one  of  the  flasks  being  protected  from  the  light  by  means 
of  a  tin  cone.  The  viscosity  of  each  portion  was  determined 
at  the  commencement  and  at  stated  intervals  with  the 
following  results  : — ■ 


Times  of  efflux  in  seconds 


Exposed 
solution. 


Protected 
solution. 


Initial   

After  30  minutes 
After  2  hours 
After  4  hours 
After  14  hours   . 


80-5 
630 
530 
460 
390 


81-0 
63-0 
550 
510 
450 


Times  of  efflux  in  seconds. 

I. 

II. 

m.     iv.      v. 

VI. 

84 
625 
495 
445 

0-48 

86 

to 

46 
0  49 

77 
60 
51 

47 

0-44 

78         82 
58          61 
50          52 
46          47 

0-44      0-45 

82 

CoDcentration(grams 
per  100  ccm.)   

6l>5 
49 

045 

At    higher   temperatures    the   fall    in   viscosity   is   still 
more  marked.     A  solution  of  rubber  in  toluene  was  heated 

in  a  sealed  tube  at  125 — 1303  C.  for  six  hours.  The  time  of 
efflux  fell  from  220  seconds  before  heating  to  29  seconds 
after  heating. 

In  Gorter's  experiments  on  the  diminution  of  viscosity 
under  the  influence  of  light  the  rubber  underwent  oxidation. 
Bernstein'-5  states  however  that  xylene  solutions  of  rubber 
diminished  in  viscosity  under  the  influence  of  an  ultra- 
violet light  even  in  the  absence  of  oxygen. 

It  was  also  found  that  heat  alone  in  the  absence  of  air 
caused  diminution  in  viscosity  of  rubber  solutions,  as  the 
following  experiment  shows  : — 

Test  tubes  were  completely  filled  with  xylene  solutions 
of  rubber,  and  closed  with  corks  through  which  passed  small 
glass  tubes  to  allow  for  the  expansion  of  the  solution. 
They  were  then  placed  in  boiling  water  and  as  soon  as  the 
expansion  had  ceased  the  openings  of  the  glass  tubes  were 
closed  by  rubber  caps.  The  solution  thus  out  of  contact 
with  air  was  heated  for  two  hours  and  the  viscosity 
determined.26 

Times  of  efflux  in  seconds. 


The  effect  of  light  only  begins  to  make  itself  felt  after 
two  hours  ;  at  the  commencement  the  solutions  diminished 
in  viscosity  with  the  same  velocity. 

In  the  following  experiments  a  solution  of  plantation 
rubber  in  commercial  toluene24  contained  in  a.  conical 
flask  and  protected  from  the  light  by  means  of  a  metal  cone 
was  heated  under  a  reflux  condenser  on  the  water-bath. 
At  the  commencement  of  the  experiment  and  at  stated 
intervals  the  viscosity  was  determined  at  20°  C.  The 
following  results  were  obtained  : — 


"  The  Rubber  Industry,  p.  260. 

**  Toluene  was  used  for  studying  change  in  viscosity  at  high 
temperatures  in  preference  to  benzene,  because  the  ebullition  of 
the  latter  is  a  disturbing  factor. 


Fine  hard 
Para. 


Plantation 
Pan. 


Ceara. 


Before  heating 
After  heating  . . 


87 
27 


125 
44 


318 
96 


Rubber  solutions  therefore  cm  heating  diminish  con- 
siderably in  viscosity,  apart  from  any  oxidation  which  the 
caoutchouc  may  undergo. 

Considering  the  magnitude  of  the  change  it  is  also 
difficult  to  believe  that  it  is  due  to  the  separation  of  adven- 
titious insoluble  particles  which  have  passed  through  the 
filter. 

The  phenomenon  seems  most  easily  explained  by 
assuming  that  rubber  in  solution  tends  to  undergo  a  physical 
change,  the  so-called  "  depolymerisation,"  slowly  at 
ordinary  temperatures,  but  much  more  rapidly  as  the 
temperature  rises. 

The  rate  of  diminution  of  viscosity  also  varies  with 
the  time  of  heating,  being  greatest  at  the  con.mencement. 
This  is  shown  in  the  following  experiments  where  the 
viscosity  was  measured  at  regular  half  hour  intervals. 

A  was  a  solution  of  plantation  Para  rubber  in  toluene, 
heated  under  reflux  on  the  water  bath  and  protected  from 
the  light 

B  was  a  solution  of  Castilloa  rubber  in  xylene  heated 
in  boiling  water  and  also  protected  from  the  light. 


Times  of  em 

ux  in  seconds. 

A. 

B. 

Initia 



800 

160 

After 

heating 

m 

50-5 

135 

After 

heating 

60 

41-5 

121 

After 

heating 

90 

38-0 

117 

After 

heating 

12(1 

350 

110 

After 

heating 

IS(I 

330 

107 

After 

heating 

180 

32  0 

104 

These  results  are  shown  graphically  in  Fig.  VI. 
The  change  in  viscosity  appears  to  follow  the  law  : 
x=a— b  logt 
(where  x=dinunution  in  viscosity  in  time  t. 

a=diminution  in  the  first  time  unit,  30  minutes, 
b= increment  of  diminution  with  time). 
For  when  the  viscosity  is  plotted  against  the  logarithmic 
value  of  the  time  straight  lines  are  obtained  (Fig. 
VII.).  It  is  interesting  that  this  relation  is  the  same 
as  that  given  by  Schwartz27  between  extensibility  Md 
time  in  hysteresis  measurements,  namely  the  increment  of 
extension  plotted  against  the  logarithm  of  the  number  of  the 
cycle  is  a  straight  line. 

2i  These  results  are  not  comparable  amongst  themselves  as  the 
concentrations  (undetermined)  are  obviously  very  different 
M  .Zeitsrh.  C'heni.  und  Ind.  Koll.  1913.  12.  193. 
*>.  Tbe  Electrician.  1910.  54,  585  and  629. 
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lln-  is  not  surprising  seeing  that  both  phenomena 
arc  the  result  of  internal  work  performed  on  the  rubber. 
but  the  point  of  interest  is  that  Schwartz  found  that  when 
ha  examined  various  samples  of  rubber,  and  plotted  the 
maximum  extension  per  cycle  against  the  logarithm  of 
number  of  cycle,  the  rubbers  arranged  themselves  in  the 
order  of  then-  quality,  the  maximum  extension  with  suc- 
ceeding cycles  being  greatest  in  the  case  of  tine  hard  Para. 
It  would  appear  that  the  phenomenon  is  due  to  a  propertv 
of  rubber  which  persists  not  only  in  solution  but  also 
throughout  vulcanisation. 


m  1 1,-  Cka  oosHy. 

The   following   experiments'   thou    the    relationship   of 

change  i(I  viscosity  to  the  concentration 

Solutions  of  piaatation  Para  in  commeroial  xylene 
at  different  concentrations  were  heated  in  small  0 
(closed  with  corks)  111  1  water  bath  maintained  at  * 
temperature  of  so  <  .  lha  m — ,i.  „.,.  determined  at 
the  commencement  and  at  Btated  intervals  with  the 
following  results  j — 


Times  or  efflux. 

Initial     

U-5 

■ 

into 

1380 

Iftei  30  11 1 '  11  .  - 

620 

74-0 

120-0 

161-0 

after  1   hour. . 

51  D 

60-0 

700 

HI    ;. 

111  0 

After  -  hours 

4fi  5 

57  0 

840 

hours 

MO 

690 

980 

lit  .". 

'   met  Dtratlon 

(oram;  per 

com.) 

04 

- 

0-54 

000 

0-73 

0-82 

The  relation  between  these  results  is  best  seen  in  fig. 
VIII..  where  the  times  of  outflow  are  plotted  against  the 
logarithmic  value  of  time  of  heating. 


FIG  vm 


'4hqur   Log  Time  Ihour 


2hours  3 


Fig.  VTJX  .Showing  rate  of  diminution  of  viscosity  at  different 

concentrations  (Plantation  Para  in  xylene  hi  90 

Change  in    Viscosity  of  Rubber  in   different  Solvent-. 

The  following  experimental  results  show  the  change  in 
viscosity  of  plantation  Para  in  different  solvents,  when 
heated  to  so   1  . 


Times  of  efflux. 


Purified 

ben- 

Purified 
toluene 

solutions. 

Commercial 
xyleoe 

solutions. 

I. 

II. 

I.            II. 

I. 

II. 

hour.  . 
After  ~  hours. . 

.  .'urs .  . 
Concentration 

M 

:i  ■:. 
72-5 

i 
670 

■ 
77 

91 

600 

( crams  per 

100  c.c.i 

043          0-40 

0-42 

0-50 

It  is  noteworthy  that  the  change  is  more  marked  in 
the  case  of  xylene  solutions  than  in  the  case  of  the  benzene 
and  toluene  "solutions.      In  purified  toluen  -  the 

diminution  in  viscosity  appears  less  than  in  commercial 
toluene  (cf.  the  results  on  p.  450  _h   this  may  be 

explained  by  the  fact  that  toluene  solutions  on  the  water- 
bath  will  attain  a  higher  temperature  than  S0J  C.  A 
similar  difference  is  observed  between  solutions  in  pure 
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benzene  and  solutions  in  "  90  per  cent,  benzol  "  on  the 
water  bath,  as  is  seen  in  the  following  results  : — 


Times  of  efflux. 

Pure  benzene. 

Commercial 
benzene. 

After  healing  I  hour 
After  heating  2  hours 
Concentration    (grams 

per 

100 

80 
73 
71 

0-40 

77 
64 
62 

0.40 

The  effect  of  the  addition  of  small  quantities  of  the 
usual  impurities  in  benzene  (carbon  bisulphide,  thiophen 
xylene)  was  also  studied.  With  the  exception  of  xylene 
they  did  not  cause  any  increased  diminution  in  viscosity. 

A  solution  of  rubber  in  pure  benzene  was  divided  into 
two  portions.  To  one  portion  0-5  per  cent,  commercial 
xylene  was  added,  and  both  heated  on  the  water  bath. 


Times  of  efflux. 

Pure  benzene. 

Pure  benzene 

-  n  5%  oi 

xylene. 

65                         61 
63 

It  would  seem  therefore  that  the  presence  of  xylene 
or  higher  hydrocarbons  in  commercial  benzene  may  affect 
the  viscosity  of  rubber  solutions.  Hence  the  importance 
first  indicated  by  Schidrowitz,  of  working  with  pure 
solvents. 


The  order  in  these  results  is  quite  different  from  that 
obtained  when  comparing  the  viscosity  of  rubber  solutions 
at  different  concentrations,  all  the  Hevea  rubbers  showing 
higher  percentage  diminution  in  viscosity  than  the  other 
species. 

The  explanation  of  the  change  in  viscosity  of  rubber 
solutions  depends  on  the  one  hand  on  the  nature  of 
viscosity  and  on  the  other  hand  on  the  structure  of  the 
rubber  gel.  Assuming  as  is  generally  supposed  that 
viscosity  is  due  to  friction  of  the  ultimate  particles28,  and 
assuming  also  that  rubber  consists  of  aggregated  caoutchouc 
mice.les29,  it  is  only  necessary  to  suppose  that  the  caout- 
chouc goes  into  "  solution  "  in  a  more  or  less  aggregated 
condition,  with  a  tendency  to  de-aggregate  or  "  depoly- 
merise.''30  In  this  case  the  high  viscosity  of  rubber  solu- 
tions is  due  to  the  presence  of  large  aggregates,  which  are 
disrupted  by  heat,  and  the  percentage  diminution  in 
viscosity  of  different  rubbers  on  heating  will  be  a  measure 
of  the  proportion  of  large  aggregates  in  the  solution.  The 
larger  the  aggregates  the  more  heterogenous  the  *'  solu- 
tion.'' hence  the  difficulty  of  obtaining  absolutely  con- 
cordant results  for  the  initial  viscosities  of  solutions  even 
of  the  same  rubber  and  of  the  same  concentration  unless 
one  works  under  absolutely   uniform   conditions. 

The  phenomenon  of  '"  de-aggregation  "  is  not  limited 
to  the  solution.31  Bernstein  has  shown  that  when  rubber 
is  heated  in  the  absence  of  air,  the  viscosity  of  the  solution 
is  less  than  that  of  the  solution  of  the  initial  rubber. 
Cre  peing  brings  about  "  de-aggregation  "  in  the  same  way. 

The  so-called  hysteresis  of  vulcanised  rubber  is  probably 
due  to  "  de-aggregation,"  for  it  follows  the  same  law, 
which  would  give  some  theoretical  justification  for  suppos- 
ing that  the  diminution  in  viscosity  which  a  rubber 
solution  undergoes  on  heating  indicates  at  any  rate  one 
important  factor  in  the  quality  of  rubber,  for  one  might 
conclude  from  Schwartz'  results  that  although  during 
washing  and  mixing  the  rubber  may  become  '"  de-aggre- 
gated," the  better  rubbers  do  not  do  so  to  the  same  extent 
as  the  inferior  rubbers  or  that,  during  vulcanisation,  the 
better  rubbers  return   to  a  higher  state  of  aggregation. 


Change    in    viscosity   of   different    rubbers     in    soiuli  n. 

The  simplest  way  of  comparing  the  diminution  in 
viscosity  of  different  rubbers  is  to  take  solutions  of  equal 
or  approximately  equal  viscosity  and  to  determine  the 
extent  to  which  the  viscosity  is  destroyed  by  heat. 

This  has  been  done  for  the  rubbers  examined.  Care 
was  taken  that  the  solutions  were  made  under  as  near  as 
possible  the  same  conditions.  The  comminuted  rubber 
was  shaken  2J — 3  hours  in  a  rotatory  shaker  with  the 
quantity  of  xylene  necessary  for  the  production  of  a 
solution  of  definite  viscosity.  The  same  sample  of  xylene 
was  used  throughout- 
After  determining  the  viscosity  the  solutions  were 
heated  in  boiling  water  for  two  hours  and  the  viscosity 
redetermined.      The  following   results   were   obtained  :— 


Time  of  efflux  in 
seconds. 

Percentage 

Before. 

After. 

Fine  hard  Para    

Plantation  Para    

Fine  hard  Para  which 
had  been  creped  45 
minutes  in  the  cold 

Funtumia 

Castilloa     

fl03 

111 
M05 

i  H'- 
L  109 
l115 

118 

|  104 
{  101 

^100 

/111 

1107 
118 

46    1 

4fi  5 
48    J 

68    1 

65      • 
72    > 

81 

70  ) 
81  ^ 

80  5) 
780  f 

90 

57 

37 

30 
26—30 

28 
23 

Manchester  Section. 


Meeting  held  at    the  Municipal  School  of  Technology,  on 
Friday,  April  24th,  1914. 
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A  CONTRIBUTION  TO  THE  HISTORY  OF  DYEING, 
WITH  SPECIAL  REFERENCE  TO  SCOTLAND.* 

BY   JULIUS   HUBNER,    M.SC.TECH.,  F.I.C. 

When  I  concluded  my  first  paper  on  the  History  of 
Dyeingj,  I  had  some  doubt  as  to  whether  research  with 
regard  to  the  history  of  industries  would  be  appreciated. 
Soon  after  its  publication,  however,  any  such  doubt 
was  dispelled  by  the  many  kind  and  complimentary 
comments  which  I  received,  and  nothing  could  have 
more  strengthened  my  decision  to  proceed  with  this  work 
than  the  letter  addressed  to  me  by  Mr.  Rhys  Jenkins 
of  the  Patent  Office,  in  which  he  not  only  expressed 
his  appreciation  but  showed  his  sincere  interest  and 
sympathy  in  this  work  by  placing  at  my  disposal  a 
large  amount  of  information  upon  the  history  of  dyeing 
in  England  which  he  had  collected  during  many  years. 
The  new  sources  of  information  which  had  thus  to  be 

••  Tide  Powell,  Journ.  Chem.  Soc.,  1914,  105,  1. 

«•  Vide  Svedberg  Ber.  d.  d.  Chem.  Gesel).,  1914,  47,  12. 

50  The  use  of  the  term  "  depolymerisation  "  for  denoting  this 
change  is  open  to  criticism,  because  one  generally  understands  by 
the  expression  a  quite  different  phenomenon.  For  this  reason  the 
writer  suggests  the  use  of  the  word  "  de-aggregation  "  instead. 

•  See  this  Journal,  Xov.  29,  1913,  pp.  1043  stq. 

t  A  Glossary  and  the  complete  titles  of  publications  from 
which  extracts  have  been  quoted  will  be  found  at  the  end  of  the 
paper.  The  latter  are  referred  to  in  the  text  by  corresponding 
numbers. 
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gated  in  order  to  present  the  history  oi  dyeing 
in  England  in  a  complete  form,  «««i  forced  the  con- 
i -lusioii  upon  me,  tluit  this  part  of  the  work,  which  I 
ii  land  to  prosecute,  will  of  necessity  extend  beyond  the 
.if  any  paper. 
I.  therefore,  devoted  in  the  first  instance  my  attention 
to  the  history  of  dyeing  in  Soot  land,  which  1  Iiojk'  to  present 
in  tins  paper  in  a  fairly  complete  form. 

A  large  influx   oi    Flemings  into   England  occurred  as 

■  arly  as  the  12th  century,  and,  encouraged  by  Henry  I., 

■any  went  from  England  t"  Scotland.1' 

Chalmers   informs   us   that    from   the   beginning   of   the 

Saxon     Period     "Scotland     .     .  enjoyed     the 

U'lietit   of  a  domestic   manufacture.     .Many   of  the   new 

'■■tilers  in  the  towns  during  tins  time  were  named  from 

the  nature  of  their  trades.     Thus  Ernulf  the  dyer,  Arnald 

the  Ji/ir  and  William  the  dyer  were  all  burgesses  of  Perth 

the   reign  of   William  the   Lion,*  und  William  the 

di/fr  lived  in  Kelso  during  the  same  reign. | 

Chalmers9  proceeds  (•  state  that  "her  people  manu- 
factured the  wool  of  their  flocks.  Their  woollen  fabrics 
were  regulated  by  the  assize  of  David  I.  The  charter 
J  William  the  Lion  to  Inverness  speaks  of  cloth 
dyed  and  shorn,  which  should  not  be  made  without 
the  borough,  contrary  to  the  assize  of  I 'avid.  J  The 
•  mflilulio  nova  of  Glasgow  also  speaks  of  cloth  dyed  and 
-horn.  Much  wool  was  however  exported.  They  manu- 
factured their  own  flax  and  their  own  leather,  and  ! 'vers 
ttul  Goldsmiths  were  in  every  town." 

Kordun  informs  us  that  David  I.  "enriched  the  ports 
t  his  kingdom  with  foreign  merchandise,  and  to  the 
Health  of  his  own  land  added  the  riches  and  luxuries  of 
foreign  nations  ;  that  he  changed  its  coarse  stuffs  for 
tirecious  vestments  and  covered  its  ancinct  nakedness 
»ith  purple  and  fine  linen."12 

We  also  find  in  a  charter11  of  Philip  Earl  of  Flanders, 
a  ho  fell  at  the  siege  of  Acre  in  1191,  that  he  granted 
lie  monks  of  Melrose  a  passage  through  his  territories  free 
t  toll  or  exaction. §  The  brethren  of  Melrose,  and  also 
he  monks  of  Scone,  took  over  the  raw  Scotch  wool  from 
heir  monastery  lands  to  the  woollen  manufactories  of 
landers,  and  their  wool  became  widely  known  and  much 
alued  by  the  Flemish  weavers. 

Of  the  crafts  and  occupations  prosecuted  in  the  burghs 
•f  the  12th  century,  the  old  laws  and  form  of  procedure 
■  ■nlion  bakers,  brewers  (male  and  female),  fleshcrs, 
allien,  fishers,  tanners,  skinners,  shoemakers,  dyers  of 
.oih,  malt  makers,  wine  -taverners,  tailors,  saddlers  and 
rootVoombers.8  During  this  century  considerable  atten- 
ion  was  paid  to  the  promulgation  of  laws  regulating 
■■lien  manufacture  of  Scotland,  and  from  these 
ocuments  authentic  information  is  obtained  that  dyeing 
■as  actually  practised  at  this  early  period.  Thus  we  find 
hat  a  custom  of  Id.  was  imposed  on  each  bundle  of 
ladder  imported.5 

"  The  Lawes  and  Constitutions  of  Burghs,  made  be 

..ing    David    the    tirst.  at    the    new    Castell,    vpon    the 

f   Tync,"    contained    the    following    regulations 

ith  regard  to  the   buying  of  wool  and   cloth  : — "  Ane 

Merchand    sovld    buy    from    Burgessis."      Na 

marchand  nor  aUcne  may  buy  wool,  hydes,  nor 

'her     merchandise,     or     without     borgh,     bot    fra     ane 

1  s  and  no  one  but   a  burgess  coidd  buy  wool 

dye,  or  make  or  cut  cloth  8  (**20), 

In  the  Acts  of  Parliament  of  Scotland6tt  we  find  under 

makyn   of  cloth   and   littyn   of   woll,"  that    the  dyeing 

:  wool  and  the  shearing  of  cloth  was  also  confined  to 

jrgesses : — "  Na  man  bot  burges  sail  by  woll  to  lytt 

i  clathe  to  mak  ne  schere." 

During  the  12th  century  "  the  mercantile  classes  became 
althier  and  more  important ;  the  handicraftsmen 
vame  more  and  more  confined  to  the  poor  and  the 
dree.     The  merchant -guild  made  the  practice  of  certain 


•  chart.  Rainier.  25—7. 

•  Char'     - 

•   en  Elections,  p.  411. 

n»l  Manuscripts  of  Scotland,  Vol.  I  ,  43. 
'      I    66S. 

Chap,  is,  lac.  4,  pari.  4.  c.  41  ;  lac,  6,  pari.  12.  c.  152 
lew  Quatuor  Burgorum.  c.  20.  I.  836. 
f  The  Cbalmerlane  Air.  Stat.  With.,  c.  35,  15.  «75   11 


trades  a  ground  of  eselusii.ii  from  the  fraternity.""     This 
won   by  no   means  confined    to  Scotland,  beOftOM  we   find 
that   Dutch,  German  and   Belgian  Guild  Statutes  ordain 
that  no  one  with  "dirty  hands,"  or  with  "  blue  nail 
should  be  a  guild  brother. 

The  latter  prohibition  no  doubt  refet  particularly  to 
woad  dyers. 

Among  a  few  other  trad.  -  in  Scotland,  dyers  are  specially 

referred  to  in  chapter  III.  I.  S61,8  in  which  it  is  set  forth 
that  they  must  not  put  their  hands  into  the  woad  if  they 
belong  to  the  guild.  "  Of  thaim  that  may  nooht  be  in  the 
gylde.  It  is  to  wvt  that  no  thir  lytstar  .  .  mny  bo 
wythin  the  fredome  of  the  gylde  but  gif  he  sal  Borsuer 
to  do  that  craft  wyth  his  awnc  propir  handis  bot  w\th 
scrvandis  undir  hym." 

Tins  law  was  rigorously  enforced,  \\  ■  find  in  the 
"  Articuli  Inquirendi  '  *  that  it  was  "to  lie  inquired 
be  secret  inquisition,  and  punished  be  the  law  .  .  . 
Give  Litsters,  or  Sowters,  quha  are  brother  of  the  Gild 
vees  their  offices  with  their  proper  hands  .  .  .  anil  of 
Litster  Burgesses  quha  puts  their  hands  in  the  wadd." 

A  burgess  was  not  allowed  to  work  outside  the  burgh 
as  long  as  there  was  work  to  be  obtained  within  tho 
burgh.  This  is  especially  set  forth  as  regards  wool- 
combers.15!  "  Of  Kcmesters.  Gif  the  Kemestei  passe 
forth  of  the  burgh  a  landwart,  there  to  worke,  and  to 
vse  their  offices,  hauand  sufficient  worke  to  occupie  them 
within  burgh  ;    they  sould  be  taken  and  imprisoned." 

Special  attention  was  also  paid  to  the  weavers  who 
evidently  had  been  accused  of  various  offences  which  were 
considered  against  the  interest  of  the  burgesses : — 
' ■  Wohsters'  ■■;  sould  be  challenged,  that  they  mako 
over  many  lang  thrummes,  to  the  hurt  of  the  pc|  •  . 
2).  Qnhen  they  take  in  claith  with  wechtes,  and  gi\c 
out  againe  the  samine  be  wecht ;  they  make  the  claith 
wak  and  donke,  casting  vpon  it  washe,  vrine,  and  other 
thinges  to  cause  it  weight,  and  thereby  halding  a  great 
quantitie  of  it  to  themselves.  3).  They  take  eviU  and 
rotten  zarne,  and  puttcs  it  in  the  wob  for  haist." 

It  is  doubtful  whether  trades  such  as  dyeing,  weaving, 
shearing,  etc.,  were  at  that  time  practised  by  the  Scotch 
inhabitants  in  the  burghs,  because  we  find  that  the  popula- 
tion was  a  very  mixed  one  as  far  as  nationality  was  con- 
cerned. When  Edward  I.  made  his  progress  north 
to  receive  the  submission  of  the  burghs,  the  names  of  tho 
burghers  were  largclv  English  and  Flemish,  and  a  grant 
of  Earl  David,  brother  of  William  the  Lion,  in  conveying 
lands,  addressed  it  ••omnibus  probifi  hominibus  totius 
terrae  suae,  Francis,  Anglis,  Flamingis  et   Scottis."12 

During  the  reign  of  William  the  Lion,  Dundee  had  nine 
incorporated  trades  ;  among  these  are  mentioned  weavers 
and  iullers,  but  not  the  dyers.' 

In  the  Assize  of  Weights  and  Measures5  mention  is 
made  of  woad, "madder  and  dyed  wool  in  the  folio v 
entry:— "Of  walde."  "And  gyf  onv  schyp  cum  wytt 
walde  he  sal  gvf  for  ilk  frael  at  the  entre  twenty  and  twa 
penniis  and  at  the  forth  passyng  twenty  live  pennns 
and  for  ilk  mesure  that  is  callvt  a  settyng  (a  weight  in 
Orkney,  containing  24  marks)  a  half  penny,  and  swa 
for  ilk  frael  remaynand  in  the  burgh  of  strange  ma: 
vnsauldatoure  the  feste  of  Sanct  Mertyn  it  sal  gyf  auchten 
penniis  for  the  retrct  wardis."  and  further  "  of  a  foume 
of  madyr  or  wauld  or  wauld  on  a  hors  Id.  Of  a  byrthing 
of  madyr  or  walde  to  sel  a  halfpenny  "  and  "  of  a  staen 
of  lyttyt  wol  a  half  penny." 

Among  the  different  burghs,  Aberdeen  played  a 
most  prominent  part  and  valuable  information  as 
regards  the  early  history  of  industries  is  to  be  found  in 
its  Records.'  On  the  12th  February.  1222.  Alexander  II. 
granted  a  charter  to  Aberdeen  :- "  I  likewise  grant 
to  tho  same,  mv  b,» .  Aberdeen,  that  they  have 

their  Merchant  "Guild,  the  waulkers  and  weavers  being 
excluded  .     1     likewise    strictlv    forbid    any  one 

dwelling  outwith  mv  burgh  Aberdeen  within  the  Sheriffdom 
of  Aberdeen  to  make  or  cause  to  make  cloth,  dyed  or 
shorn,  within  the  Sheriffdom  of  Aberdeen,  save  my  bur- 
gesses of  Aberdeen  who  are  of  the  Merchant  Guild.     .     .     . 


•  Chap.  109. 

+  Chap.  25. 

J  I.  670,  Appesdix  III. 
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I  strictly  forbid  anyone  within  the  Sheriffdom  of  Aberdeen 
to  make  cloth,  dyed  or  shorn,  on  pain  of  my  full  forfeiture. 
If  however,  any  person's  dyed  or  shorn  cloth  shall  be  found 
made  in  despite  of  this  protection.  1  command  my  Sheriffs 
to  seize  the  cloth,  and  to  do  therewith  as  was  the  custom 
in  the  time  of  King  David  my  great -grandfather.'' 

An  exception  to  fullers  and  weavers  is  also  made  in  a 
•charter  granted  by  Alexander  II.  to  Perth  and  Stirling. 
Edward  I.  attempted  the  same  exclusion  in  London, 
Winchester,  Marlborough,  Oxford  and  Beverley.  From 
this  one  may  trace  the  first  instances  of  the  long-standing 
-conflict  between  the  more  plebeian  crafts  and  the  more 
wealthy  merchant  burgesses.  In  all  countries,  the 
weavers  and  their  fellow  craftsmen,  the  fullers  and  dyers. 
were  the  first  to  make  their  existence  known  as  a  combined 
:body,  and  it  is  thus  interesting  to  note  that  in  Scotland 
sis  far  back  as  the  12th  century  they  were  specially  men- 
tioned in  a  charter  excluding  them  from  the  same  privi- 
leges as  the  Merchant  Guild. 

The  Burgh  Laws,  as  regards  the  manufacture  of  cloth, 
seem  to  have  been  fairly  uniform  throughout  Scotland 
■because  we  find9*  that  according  to  the  eonstitittio  noia, 
"  no  one  could  have  a  malt-kill  without  the  burgh  of 
•Glasgow  ...  no  one  without  the  burgh  could  make 
any  cloth,  either  dyed  or  shorn." 

No  manufactured  articles  seem  to  have  been  exported 
from  Scotland  during  the  13th  century  because  we  are 
informed1'-  that  "  before  the  War  of  Independence  the 
chief  articles  of  export  appear  to  have  been  hides,  wool 
^and  salted  fish.  From  a  very  early  list  of  goods  brought 
to  Bruges  from  various  countries  Scottish  exports  at 
that  time  would  appear  to  have  consisted  of  "  lainnes, 
euir,  fromaige  et  sui."t 

Towards  the  conclusion  of  the  Scoto-Saxon  period,  the 
Flemings  had  placed  a  commercial  factory  at  Berwick-on- 
Tweed,j  and  a  commercial  treaty  with  the  court  of 
Flanders  during  the  year  1297  (Edward  T.)  stipulated 
that  the  Flemings  should  have  free  and  secure  trade  in 
Scotland.  9§ 

The  author  has  not  been  able  to  obtain  much  authentic 
information  as  regards  dyeing  and  dyers  during  the 
14th  century. 

In  134010  we  find  according  to  the  Exchequer  Rolls 
that  a  dyer  '"  Stephen  Tinctor  "  was  Provost  of  Banff, 
whilst  a  dyer  "  Ralph  Tinctor  "  was  one  of  the  collectors 
»nf  the  new  custom  of  the  burgh  of  Linlithgow. 

Chalmers9  informs  us  with  regard  to  Berwickshire, 
:that  "  in  this  shire,  like  every  other,  there  must  have 
always  been  a  domestic  manufacture  for  private  uses. 
In  1371  there  existed  a  fulling  mill  at  Lauder,  which 
had  perhaps  come  down  from  the  Morvilles  of  the  12th 
century  and  was  certainly  forfeited  by  their  representati ves, 
Alan  Le-Zuche  and  John  Baliol."^ 

Some  information  about  the  various  guilds"  during 
the  loth  century  may  be  gathered  from  records  dealing 
with  the  custom  of  presenting  miracle  plays  at  certain 
church  festivals.  Bain  informs  us  that  these  plays 
formed  an  important  feature  during  the  loth  century. 
Nearly  every  large  city  had  its  own  company  of  per- 
formers, generally  composed  of  the  various  trade  corpora- 
tions. In  Aberdeen,  as  early  as  1440.  a  leader  was 
appointed,  called  Abbot  of  Bon-Accord,  to  conduct  the 
play  of  Halyblude.  Two  years  after  his  appointment 
an  edict  was  issued,  calling  on  the  craftsmen  to  appear 
annually  at  "  the  offerand  of  Our  Lady  "  at  Candlemas  : — 
"  The  Littistaris  sal  fynd,  The  Empriour  and  twa  Doctouris 
and  aLsmony  honeste  Squiares  as  thai  may.  .  .  .  The 
Wobstaris  and  Walkares  sal  fynd,  Syinion  and  his  dis- 
ciples.    .     .     ." 

In  the  Exchequer  Rolls.10**  under  Aberdeen,  we  find 
reference  to  a  dyer  ( 1416), — Alexander  tinctor  Burgess  of 
Aberdeen,  in  connection  with  wool  of  the  Sheriffdom   of 

•  Chart.  Glasgow.  23  of  1242. 

t  Estaple  de  Hruge,  I.,  p.  19.  According  to  the  editor  of  Han- 
sischea  Urkundenbuch.  this  probably  dates  from  the  fast  third  of 
tin'  13th  i-enturv.     Hamischea  rjEkundeabuch,  iii.,  p.  41'J. 

;   Lord  Hailes's  An.,  i.  236. 

$  Rymer's  Fo?d.,  i.  740. 

II  Vol.  I.,  p.  B2. 

r   Robertson's  Index,  92,  Pari.  Rec. 
••  Vol.  IV.,  p.  24S. 


Banff  and  another  one  in  144810*  with  regard  to  an  allow- 
ance for  expenses  "  in  the  pursuance  and  dyeing  (tincture) 
of  woollen  and  linen  garments  for  a  play  before  the  King." 
When  the  crafts  began  to  assume  a  position  of  import- 
ance in  the  burghs,  the  Legislation  took  more  particular 
cognisance  of  them  and  for  their  better  organisation  and 
""  conduction,"  the  second  Parliament  of  James  I.,  held 
at  Perth,  passed  an  Act  on  12th  March.  1424,  in  which 
the  weavers  but  not  the  dyers  were  included." 

In  the  Edinburgh  Records,  18th  May,  1451,  "  one  Rede, 
a  dyer,  was  admitted  a  burgess  as  in  right  of  his  father 
and  he  gave  wine  and  spices."8 

About  the  middle  of  the  loth  century  the  exportation  of 
wool  and  linen  cloth  was  prohibited  by  Parliament. 
Thus  under1  ~°  "  Crimes  Qvhilk  are  nether  capitall.  nor 
pecvniall  bot  are  punished  be  ane  vther  paine,  as  be 
escheit  of  moveable  gudes,  or  vther  wayes "  amoi 
'"  Forbidden  gvdes,  the  Paine  of  transporting  of  the  samin. 
and  ane  catalogue  thereof  .  .  .  woolf  .  •  •  arid 
I  .inning  claith."J  and  further  restrictions  were  imposed 
upon  merchants  in  regard  to  the  selling  of  tapistry,  silk 
and  woad,  etc.,  in  the  following  act : — '*  Na  persons 
dwelland  outwith  burrowes,  vse  ony  merchandice,  nor 
taip     .     .     .     silkis     .     .     .     wadd15ii     .     .     . 

A  Statute  of  James  IT.,  passed  6th  March,  1457,  declared 
it  to  be  "'  sene  speedful  that  lit  be  cryit  up  and  vsyt  as  it 
was  wont  to  be,  and  that  na  litster  be  draper,  nothir  to 
by  claytht,  nor  yet  tholyt  to  sell,  vnder  the  payne  of 
eschet  thairof." 

In  147513  the  "  Websters  "  of  Edinburgh  petitioned  the 
Common  Council  to  "  erect  them  into  a  Society."  Their 
request  was  granted. 

James  III.  granted  two  Charters  of  the  6th  November. 
1482.  to  Edinburgh  which  contained  among  other 
valuable  privileges  *'  to  take  Custom  of  several  Sorts  of 
Merchandise  at  their  Port  of  Leith."  Among  the  articles 
specified  we  find  : — For  one  Tun  of  Wad  .  .  .  13s.  4d.. 
For  a  Pack  of  Wad  ...  Is.  0d..  For  a  Pack  ol 
Cloth     .     .     .     0s.    8d. 

During    the  loth  century   the  trade  between  Scotland 
and  the  Netherlands  was  already  of  considerable  import 
ance    and    in    order  to  further  encourage  it   "  the  Scot; 
were  allowed  to  send  cloth  of  any  measure  to  be  dyed  ii 
Flanders  and  to  be  taken  back  to  their  country,  but  n> 
cloth  at  all  was  to  be  sold  there.11    (1469.)     The  state  o 
affairs     cannot     be    more    fittingly     described    than   ii 
Davidson's  words   in  '"  The   Scottish   Staple  at  Veere.''1 
Scotland  has  ia  the  Convention  of  the  Royal  Burghs 
for  many  centuries  the  governing  authority  in  all  matter 
of  trade  and  commerce,  '"  the  oldest  existing  representativ 
body   in   Europe,"   and   in   the  Staple,   the   organisatio 
of  foreign  trade,  Scotland  maintained  in  full  force  unt 
the   end   of   the   eighteenth,   and  endeavoured   to  rev" 
in   the    19th   century,   an   institution   to  which  in    oth> 
countries  parallels  can  be  found  only  in  the  middle  ages. 
The  first  "  Conservator  of  the  Privileges  of  the  Scotc 
Nation   in    the    Netherlands "    was    Andrew    Halyburt' 
and  some  valuable  information  has  been  obtained  fro 
his  Ledger.2     This  Innes  describes  as  "  our  oldest  extai 
Ledger   or   merchants'    account    book."     This   book  h 
been  in  the  General  Register  House  at  Edinburgh  for 
long  time.     It  is  a  thick  folio,  beautifully  preserved  in  i 
original    dark    leather    binding,   and    laving     the    ba 
strengthened   with    bands   and   parchment    thongs,   ve 
much    in    the   style  of   modern   account    books.     N'eai 
all  the  entries  are  written  by  Halyburton  himself.     6 
account  is   solemnly  preceded  by  the  names  of  "  Jhesu- 
and   the   money,  where  not  otherwise  expressed,  is  in' 
common  currency  of   the   Netherlands    and    counted 
pounds,   li ;    shillings,  s ;   and    groats,    g.     Halybnrto 
residence    was  probably  Middleburgh,   a  place   of  nn 
importance  to   traders,  during  the  period  covered  by 
Ledger,  i.e.  1492  to  1503. 

Til.-    following    extracts    have    been  selected  as  pa 
cularly    suited    to   convey   some  idea  of   the  prices, 
quality  and  quantity  of  merchandise  sent  by  Halyl""' 
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nd  at  "••II  .is  of  those  exported  dom  Scotland 

'l.ill.niil.     "Item  in  Apryll  anno  '.»4.  booht    mi   Ben 

batwii  Lorens  and  me  :i  Bteh  welwal  blah  I""-  30},  pne 

of  the  .11   Lis.  8g      Som,  I7li.   15s.  lOg."     •■  li.  12.  Anna 

.  Sehii  Thomas  Todis  schip.  for  a  ton  of  \  lid  lyk  as 

haaeUis  the  laif."        Item  tin'  14  daj  of  November  anno 


>...  iii    in    Med)  Iburgh 
ilk  bvreU  cost   14s. 

In   96    "  :s    ton   of   w.iiil.   ilk. 
ber     anno     90     .     .     .     bochl     in 
■ohepit  a    kark    of    aloni, 

in    I  >\  ~  ■  mber   anno   98    .     .     . 


ii   li  trellis  of  saip, 

t..n   Bli."     "In    1 1\  m  in 
in      ll.-rv     .     .     .     and 
cost     38B.,"     whilst 
a  cark    of    aim    cost 


Dnder  Jhesus  Anno  'is.  in  Fewirzer  "  we  find  "  .1  pip 
of  w.i.l.  o  at  with  the  costis  31i.  15s.   lOg. 

\  Scottish  dyer  bad  evidently  visited  Haly  burton. 
because  in  97  (October)  he  sends  '  An. In.  Elphynstonne 
to  Aberdeen  in  Wyllykin  Lychtharnes  with  Anil"  Lytstar  " 
■Bt  old  French  crowns. 

In  August  98  he  sent  to  Audio  Cullan  "  a  bayll  of  madir 
850  Ii.   the    C.   cost  8s.  4g..  "...     bucht     in 
Hand  warp." 

Dnder  "  Apryll  anno  99  "  (hero  are  two  entn. •-.       Item 

paid  for  2  ball'  of  madcr    in    Handwarp   l.'Sli.  2s.  8g.," 

and  "  Item  for  ij  ton  of  waiil  15li." 

Tho  prices  paid  for  English  white  cloth  and  for  scouring. 

and  shearing  the  same,  are  given  under  "the  20 

■div  oil  .lun  anno  99  in  Medylbnrgh  "  in  an  account  with 

i  r  Lawder  : — "  Item  paid  (or  hym  for  the  quarter 

■off  a  stok  of  uj    Ingill    .(libit      .      .      .     2li.   IDs.      Item  for 

t"  it  or  it  was  lyttit,  ilk  ell  6g.,  1 1  ell  ."is.  6d.     Item 

fir  lettyn  off  iij  ell  rossat  and  viij  ell  of  I  lak,  ilk  ell  12g. 

Item  for  sclieryn  eft(ir)  tho  lvttin,  ilk  ell  ijg.      Item  3  ell 

off  canvas  to  pak  in.  9g.     Som  of  thir  11  .11    with    costia 

Ig." 

OnthelOthof  July99he"  bocht  inMedylburch     .     .     . 

:  waid,  cost  tho  furst  hying  3li.  15s."  and  in  I  tctober 

of  wad,  cost     .     .     .     ;ili.   1  ."Vs.."  for  which  the 

"  oncost  is  "   amounted  to   10g..   whilst    in   September  98 

•1    .     .    .    a  town  of  wald  for  7li.  15s."     A " pvp  " 

MM  therefore  to  have  been  equal  to  half  a  ton. 

had   evidently    become   much   cheaper   iu    1502, 
ll.ily  burton  sold  "a  tone  off  vaid  ffor  to  pay  at 
Mech(olmies  in  the  Handwarp  mercat  for  vij  li." 

In   March   of   the  same    year  we   find   tho   account   for 
i  puce  of  cloth  rod  : — "  Item  lyttyt  a  stek  of  quhit 
of  his.  ml.  the  quhilk  cost  4..-.  the  ell.  'haldand  35  ell.  ' 
It  was  dyed  in      Medvlburgh." 

The  following  are  names  and  prices  of  some  of  the 
cloths  imported   and  export.il    by    Haly burton  : — 

11   ellis   off   claith,    blak,    price   of   the   ell    17   sturis — 
v.tu  3c- 
5  ell  of  Rowanis  clath — Hi. 
Half  a  stek  of  bron  cost — 3li.  5s. 
A  stek  gren  chamlet — 26*. 
A  stek  tany — 2i'.s. 

Paid  in  Handwarp  for  11  ell'  of  Engllis  clath  for  to  mak 

us  son  a  gon — Is.  8g. 

The  entry   made  in  November   1496  shows  that  some 

cloth  was  sent  from  .Scotland  and  sold 

a  Holland  : — "  Item  racauit     .     .     .     out  of  the  samyn 

,llP     •     •     ■     a  pak  of  (claith)  forest.     Item  sa'.d  a  stek 

n  Brugis  for  12  gret  tho  ell.  haldis  32  ellis.     Som 

ml  a  othu   stok  for  9s.  dossin.  haldand  35. 

•m  of  that  stek.   26s.   3g.      Item  said   the   ramanand  to 

son  for  ">s.  the  (dozen),  with  6  ellis  to  bat, 

.  n  .-His.  "     From  this  we  may  conclude  that 

he  cloth,  probably    linen  not  woollen,  must  have    been 

ind  that  it  had  to  be  sold  at  a  low  price.     Cloth 

"  was  sold  at  about  the  same  price. 

k  of  I'.yssylhs  blak,  cost  9li.  15s. 

I   of   rownd  holland  44  clath.   cost    14^.   elk   ell. 

•iu  21i.   lis  c 

I  of  tynnyn  clath.  haldand  125  ellis.  price  of  the 
: 

L  3  gren,  cost  23s.  the  stek.  Som  61i.  18s. 

I  cramysse  sattyn,  ilk  ell  cost  17s.      Som  21i.  lis. 

tland'3  the  Fullers  claimed  that  "  the 

mbers   cf   this   Company    of    Wakers.   from   a    Petition 

I   to  the  Common  Council  of   Edinburgh  in  the 


year    USOO  (20th     |ufl  I  lilt  their  •      . 

H  .i-  in.  orpoiale.l  L.-toio  that    I'.inwl;    in  \    v.-i\   s....n    . 

the  Koiin.lation  ..f  the  City.'  Maitland  doea  nol  believe 
that  a  ootnpany  bad  been  formed  at  this  early  date  but 
that  possibly  regulation  i  riated foi  Masters  and  Journey- 
men  of  this  i  Iran. 

The  follow  ii  in  the  i  barter  granted  to  the 

fullers  are  of  interest :         Chal  each  Idem] f  the  I  lom- 

pany.  before  he  begin  Business  on  his  own  Account, 
be  examined  by  four  Hasten  of  the  Trade,  concerning 

Qnalifioations  in  his  Art,  to  previ  1 

on  by  ignorant    Persons  .     and  d  approved  of,  to  pay 

the   sum    of    five   Cio«ns   Scottish   to   the   I 

as  upsett  Money."     In  tins  we  find  a  striking  resemblance 

to  the  laws  iu  Germany  concerning  apprentices  in  early 

times.     "That  each  Person,  at   his  entering  on   Bui 

for  himself,  be  worth  thro,'  Pair  of  Sheers,  and  of  Ability 

to  pay  for  one  Stock  of  white  Cloth,  whereby  he  might 

be  in  a  Condition  to  make   i; I>  to  those   who 

imploy  him."  No  mention  being  mad.-  of  shearers  in  this 
clause,  we  may  presume  that  the  fuller  also  did  the  shearing 
whilst  the  term  "  one  Stock."  no  doubt  refers  to  milling 
stocks,  i.e.,  the  fuller  had  to  possess  sufficient  capital 
to  pay,  if  necessary  for  tho  contents  of  one  stock. 

"  Whatever  Person  of  the  Craft  be  found  working  with 
cards  in  the  Country,  shall,  for  every  such  Offence,  forfeit 

i  he  Sum  of  Fifteen  Shillings  Scottish  Money,  to  b |ually 

divided  between  the  work  oj  St.  Giles'  Church,  tho  aforesaid 
Altar,  and  the  Informer."  Evidently  fallen  who  were 
burgesses  were  not  allowed  to  exercise  their  trade  outside 
the  burgh,  "  Working  with  .aids  no  doubt  refers  to  the 
use  of  teasels. 

"  And  as  the  County  Wakers  and  Sheermen  receive 
much  Work  from  Edinburgh,  without  contributing 
to  the  great  Expense  .  .  .  all  Dnfreemen  who  are 
imployed  in  this  way.  -ball  weekly  pay  one  Penny  each, 
towards  tho  Support  of  tho  said  Altar. 

In  Aberdeen,  according  to  Bain,7  "  the  btsters  formed 
themselves  into  a  society  about  as  early  as  any  other  b 
of  craftsmen  in  the  town.  In  1501  their  Deacon  was 
presented  to  the  Council  to  be  sworn,  ami  to  have  his 
election  confirmed ;  but  it  does  not  appear  that  they  ever 
applied  for  a  Seal  of  Cause,  as  was  done  bj  the  other  crifts 
about  this  period.  On  the  contrary  the  dyers  s  em  to 
have  held  aloof  from  the  rest  of  the  craftsmen  and  at 
times  claimed  an  equality  with  the  merchant  burgesses, 
an  equality  which  however  was  never  acknowledged  by 
tho  merchants  or  craftsmen.  When  the  question  of 
procedure  was  rife  at  times  of  religious  pageants, 
litsters  frequently  claimed  a  superior  place,  but  in  I'.to 
thev  were  definitely  instructed  to  furnish  their  banner 
and  take  part  in  the  Corpus  Chnsti  and  Candlemas 
cession  along  with  the  rest  of  the  craftsmen.  On  25th 
June  154fi  "  tho  haill  Iitstaris  of  this  burgh  chesit  Alexander 
Fresser,  litstar,  their  dekyne." 

A  statute  regulating  the  order  in  which  the  craftsmen 
had  to  walk  in  the  procession  was  given  in  1501  (January 
30th).  The  "  flossens  "  Jer.  first,  the  "  barboorie 
I  lth  came  the  "  wall  ari.-.  '  12th  the  "  Iitstaris."  13th  the 
"  wobstaris. "  the  procession  finishing  with  the  black- 
smiths and  hammermen.  It  was  further  ordained  that 
"  the  craftismen  sal  forays  the  !     -  the  cordin  . 

the  Messing;  wobataris  and  wokai  -.  Symeon;  .  .  • 
the  Iitstaris.  the  Emperor. 

This   order   did    not    give   satisfaction  -  nners. 

They  rebelled  and  in  a  new  regulation  issued  28th  May 
1507  we  find  that  "  nixt  thame  the  tailyoris.  efter  thamo 
the  vobstaris.  valcaris  and  litstans  togidder."  According 
to  this  new  regulation  tho  crafts  had  to  furnish  : — 
"  Litstans  Sanct  NichoieSE  ">d  bonet 

makaris  Sauct  John. 

An  important  chance  in  the  character  of  these  d 
took  place  in  1508,  when  the  Abbot  and  Prior  _ 
to    ■■  Robyne    Huvd   and    I.itile   .lohnnc."    but    the   order 
of   precedence   as   regards    the   craftsmen   remained   the 
same. 

The  contribution  paid  by  a  craftsman  to  his  cr . 
very   small    because    we   are   informed   that   it    consisted 
of  "  quarter  penn 
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Prom  a  charter13  granted  to  the  Bonnet-Makers  of 
Edinburgh  on  the  31st  March,  1530,  it  appears  that  they 
were  united  with  the  Fraternity  of  Wakers  "  and 
"  Sheermen."  "  The  Bonnet-Makers  in  Edinburgh  by 
the  great  Use  of  Hats,  were  reduced  to  so  low  a  Condition, 
that  they  were  neither  able  to  support  their  Families, 
or  the  Expense  of  their  Company,  without  the  assistance 
of  another  Trade  being  annexed  to  them  ;  wherefore  by 
Consent  of  the  Fraternity  of  Litsters  or  Dyers,  they 
applied  to  the  Common  Council  of  the  City  to  have  the 
said  Craft  united  to  them.* 

The  following  paragraphs  taken  from  the  Charter 
granted  are  of  interest  : — "  1).  Incorporation  of  the 
Bonnet-Makers  and  the  Litsters,  Burgesses  of  this  City." 
This  is  followed  by  elaborate  instructions  as  regards  the 
election  of  "  Deacons,"  etc.  "  5).  The  Counsel],  be 
thir  Presents,  in  all  Tyme  comeing,  prohibits  and  dis- 
charges all  Litsters  what- on  ever,  except  the  persons  above 
named,  who  are  Freemen  Litsters  of  this  Cittie.  to  exerce 
and  profess  the  said  Trade  and  Airt  of  litting  and  dyeing 
within  this  Cittie,  unless  they  be  admitted  Freemen  of  the 
said  Incorporation  be  the  foresaid  Persones.  present  Litsters, 
and  ther  Successours  that  shall  be  lawfullie  admitted 
Freemen  of  the  said  Incorporation,  with  Advice  and 
Consent  of  the  said  Bonnet-Makers  to  take  Trvall  of  the 
Sufficiencie  of  the  Worke  and  Cullour  dyed  and  litted 
by  any  of  the  intrant  Freemen  of  the  said  Incorporation 
of  the  Litsters  that  shall  heirafter  be  admitted,  and  to  make 
Acts  and  Statuts  amongst  themselves  for  improveing  of  the 
said  Airt,  conforme  to  the  foresaid  Act  of  Parliament 
in  favour  of  the  Litsters." 

That  the  Bonnet-Makers  did  not  confine  themselves  to 
the  making  of  bonnets  only  but  that  they  also  practised 
dyeing  is  shown  in  the  following  paragraph  ; — "  6).  It  is 
stated  and  ordained  conforme  to  the  foresaid  Agreement, 
that  the  Bonnet-Makers  and  ther  Successor?,  shall  in  no 
Waves  incroach  upon  the  Airt  of  litting  of  Cloathes  and 
Stuffs,  which  is  only  proper  to  be  dyed,  litted  and  drest 
by  the  Litsters  :  and  that  non  of  the  said  Freemen  Litsters, 
.  .  .  shall  medle  with,  nor  incroach  upon  the  making 
and  dyeing  of  Bonnets,  Nightcaps,  or  any  other  things 
that  they  bein  in  use  to  work  and  dye.     .     .     ." 

"  7.  The  Council  statuts  and  ordains,  that,  in  no  Tyme 
comeing,  any  Litster  shall  have  Liberty  to  exerce  the  Airt 
of  Lifting  and  Dyeing  within  this  Cittie  or  Priviledges 
therof,  but  such  as  are  aetuall  Dyers  and  Litsters,  Burgess 
of  Edinburgh  at  present,  or  have  been  already  bound 
Prentices,  and  are  booked  in  the  Dean  of  Gild's  Books 
as  Litsters  ;  and  those  shall  be  obliged,  before  they  can 
exerce  ther  Art,  to  byde  Trvall  as  to  ther  Qualifications, 
before  they  be  actually  admitted  to  the  Exercise  of  the 
said  Airt.     .     .     ." 

"  8.  That  no  other  Persones  in  any  Tyme  comeing 
are  to  be  admitted  Freemen  of  the  said  Incorporation, 
as  Litsters,  wer  they  never  so  weill  qualified,  unless  they 
serve  a  Freeman  Litster  of  the  said  Corporation  for  five 
years  at  leist  .  .  .  unless  he  be  a  Freeman's  Son,  or 
marie  a  Freeman's  Daughter  of  the  said  Incorporation  of 
Litsters."  Provision  was  however  made  in  the  Charter 
so  that  merchants  were  not  prevented  from  importing 
"  any  Cloaths,  Stuffs,  Stockings,  or  any  other  Wair  in  use 
to  be  dyed  from  any  forraigne  Cuntrie,  of  whatsomever 
Dye  or  Collour  ...  or  what  else  is  in  Use  to  be  dyed 
or  fitted  within  this  Kindom     .     .     ." 

"  10.  It  is  declared,  that  no  Persone  whatsomever,  have 
Liberty  to  sett  up  a  Lithouse  in  any  of  the  Suburbs  of  the 
good  Town  ...  or  exerce  the  said  Airt  of  Litting  or 
Dying.     ..." 

Some  further  provision  is  made  in  11,  that  people  may 
send  out  cloth  to  be  dyed  and  that  they  are  allowed 
to  bring  it  back  into  the  citty  "'  as  they  have  been  in  use 
to  do." 

In  15406  19+  an  Act  of  Parliament  was  passed  dealing 
with  '*  Drawaris  of  Claithe,"  with  dyers  of  false  colours 
and  with  "  Flaland  Claith.''  "  It  is  Statute  and  Ordainit 
anent  drawers  of  claith  and  litstars  of  fals  colours  that 
in  every  borough  there  be  a  qualified  man  chosen  to  seal 
all  cloth  and  he  shall  have  for  his  labour  of  every  steik 


•  1684,  Coun.  Regist.  vol.  xxxi 
t  Acts  Ja.  V. 


f.   126. 


seling  XII  d.,  and  if  any  drawer  of  cloth  be  apprehended 
that  one  half  to  be  our  Sovereign  Lord  eschewed  and  the 
other  half  to  the  borough  and  the  said  drawer  within 
borough  for  the  first  fault  to  tyne  their  freedom  for  year 
and  day  and  for  the  second  fault  for  ever  and  also  of  them 
outside  the  borough  '  dingand  calk  ercsche  or  flaland 
claith  '  that  the  same  be  eschewed  and  those  holding  to 
refund  '  scait,'  to  the  owners  and  if  the  said  sealer  be  found 
culpable  sealing  insufficient  coloured  or  '  drawin '  cloth 
he  to  tyne  his  freedom  and  to  be- punished  in  his  person 
and  goods." 

The  drawing  of  cloth  was  no  doubt  a  stretching  opera- 
tion in  order  to  lengthen  the  cloth  and  to  make  the 
measurement  more  than  it  ought  to  be.  In  a  poem, 
entitled  "  A  Concise  Poem  on  .  .  .  Shepton  Mallet,''' 
the  various  stages  of  the  manufacture  of  woollen 
cloth  are  explained,  the  drawing  of  cloth  is  however 
described  as  mending  of  cloth  which  had  been  torn  in  the 
manufacture. 

"  The  Drawer  last,  that  many  faults  doth  hide 
(Whom  merchant  nor  the  weaver  can  abide) 
Yet  is  he  one  in  most  clothes  stops  more  holes 
Then  there  be  stairs  to  the  top  of  Paul's." 

Other  illegal  practices  were  apparently  employed 
for  thickening  cloth,  so  as  to  make  it  appear  of  a  better 
texture  than  it  really  possessed ;  they  are  mentioned  in 
the  same  act  under  "  dingand  calk  cresche  or  flaland  (or 
cardand)  claith."  According  to  Jamieson,19  dingand 
means  beaten  or  knocked  about ;  calk  corresponds  to 
chalk :  cresche  to  greasy  and  flaland  either  beaten  with 
a  flail  or  some  similar  instrument  or  cardand  the  applica- 
tion of  cards  or  teasels  in  order  to  improve  the  surface 
of  the  cloth.  Whilst  some  of  these  expressions  may  be 
applied  to  the  treatment  which  woollen  piece  goods 
may  have  undergone,  it  might  also  be  6u_ 
that  flaland  and  calk  had  reference  to  the  treat- 
ment of  linen  cloth.  A  picture  of  a  bleach  field,  in 
the  Encyclopedic  Methodique,  Diderot  and  d'Alembert 
(1791).  clearly  shows  men  in  the  act  of  beating  rolls  of 
linen  cloth  with  a  kind  of  flail,  prior  to  washing  it  in 
the  river.  This  was  no  doubt  done  in  order  to  remove 
impurities,  and  may  have  been  the  forerunner  of  the 
washing  stocks. 

The  Edinburgh  Records1 2f  show  that  in  1546  John 
Gaittis,  an  Englishman,  obtained  a  licence  to  "  brew 
saip,"  but  he  was  only  allowed  to  sell  it  to  freemen  of  the 
borough  and  in  wholesale.  Regulations  were  also  issuedj 
in  the  same  year  for  the  manner  in  which  strangers  should 
sell  to  freemen  of  the  town  : — "  Silkis  and  elayth  to  be 
sawld  in  haill  steiks  .  .  .  item  mader  to  be  sawld 
in  polks  ;  item  allum  to  be  sawld  in  cark.     .     .     ." 

In  1552  an  Act  of  Parliament14  was  passed  limiting 
the  number  of  coloured  cloths  to  "  scarlet,  red,  crimson, 
murray,  pink,  brown,  black,  green,  yellow,  orange,  tawny, 
russet,  marble,  grey,  sadnew  colour,  asemer,  watchett, 
sheep's  colour,  lion  colour,  motley,  or  iron  grey."  In  the 
reign  of  William  and  Mary,  the  list  was  extended  by  the 
following  additions  : — Violet,  azure,  friar's  grey,  crane, 
purple,  and  old  medlev. 

In  order  to  defend"  the  city  in  155813§  the  Cr 
Edinburgh   each   agreed   to   furnish   a   number   of  men 
among  these  the  weavers  sent  13   masters   and  13  nieu. 
the  walkers  28  masters  and  15  men. 

In  156413  the  litsters  and  weavers  were  again  accuse 
of  fraudulent  practices.  "  The  Litsters,  in  Conjunct!*: 
with  the  Weavers  and  Wakers,  having  committed  grea 
Frauds  in  their  respective  Occupations,  to  the  grea 
Hurt,  and  almost  Ruin  of  the  Woolen  Manufactures. 
New  Regulations  were,  therefore,  issued  by  th* 
Council  of  Edinburgh.  "  The  Litsters  of  this  Citi< 
.  .  .  voluntarily  appeared  before  the  said  Council, 
and  gave  an  undertaking  to  act  in  accordance  wit 
the  regulations,  |  an  abstract  of  which   follows: — "Th; 

•  Bv  Richard  Watts  ;  printed  in  The  Young  Man's  lookr 
Glass,' in  1641.  English  Industries  in  the  Middle  Aga.  &» 
mann. 

t  II.,  205. 

;  ii.,  125. 

§  Counc.  Reg.  f.  132.  10th  June. 
II  Counc.  Reg.,  Vol.  IV.,  f.  114. 
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ili.i\  M"«  nane  of  thame,  in  on]  Tyme  cuming,  sail  lit  ony 
mum. r  "(  Cullor  of  Mutter  </■  ViUoif,  French  Cray,  or 
Kussatis,  with  Rriasell  or  Uracil,  nor  hi  ony  Blaki*  with 
Cupprusa,  Gallia,  Allcrbarkis,  or  sicklike  fall  Cullore, 
but  tin'  samyn  to  he  lit t i t  with  Mader,  Almo,  Glow, 
an. I  -ii-  trew  Cullora  i>  lii>  bene,  and  is  uait  amongia 
Miii  of  Honeatie,  Experience,  .mil  glide  Concienoe  of  the 
,  i  i  raft,  under  tin-  Pan*  of  Five  Pund  fur  the  lint  Fait, 
Ti'ii  Pund  the  next  Fait,  to  be  diaponit  to  the  common 
\  .    anil,  tin-  third  and  laal   Fait,  to  be  baneial  the 

Thum  mill  Fredome  thairof  fur  ever.  Ami  aa  oft  us  sail 
li;i|i|nn  onj  of  thr  s. mils  I.ittistcris  or  utheris  uf  that 
Occupatioun.  or  taking  that  Craft  upon  thame,  I"  -pill 
in  thair  Defalt,  tin-  ( 'laith  or  Woole  gevin  thr  thame  to  lit, 
I  •  pay  to  ih"  Awiner  thr  nttiTinaist  Availl  nnd  Pryce 
that  the  aamyn  wald  gif,  in  cace  it  wer  perfitelie,  com' 
pleitlie  ami  aufficientlie  wroucht  ami  hitit.  provyding 
theapilt  Claith  ami  Wull  be  gevin  to  tin-  Littistens  Spillaria 
.  the  uttermost  Availl.  as  said  is,  beand  payit." 
Tin'  text  paragraph  deals  with  the  Stamping  uf  dyed 
cloth: — "that  thair  1"'  made  ane  Stamp,  and  tin-  Tounia 
Anna  thairupon,  quhilks  sail  be  given  in  keiping  to  ane 
v.  .\  Bworne  Nichtboure,  uf  Experience  in  making 
ami  colouring  of  Claith."  The  Stamper  had  to  stamp 
HOD  pieee  uf  eluth  made  in  the  burgh,  and  for  his  trouble 
he  received  "  twa  Pennies  allanerlie  "  fur  each  piece. 

The  "  Stamp-keiper "  had  to  be  ready  at  all  times 
t-o  stamp  the  cloth,  "  and  gif  it  happy ns  the  said  Stamp- 
kei|H'r  to  stamp  ony  Maner  of  claith.  nut  sufficiently 
oouerit,  to  pay  Five  Pund  fur  everie  Fait.  .  .  .  and 
puneist  in  his  Bodic  at  the  Will  ami  Plesoure  of 
Provost,  Baillies  ami  Counsale  fur  the  Tyme.  And 
finler.  That  na  Maner  uf  Mar.  no  Woman  within  this 
Burgh,  lake  upoune  thame  the  Occupatioun  of  Luting 
hot  aic  as  be  Burgesses  and  Firemen  and  before  their 
Admissionn.  that  they  niak  thair  Assay  of  Colouris, 
and  deliver  the  samyn  to  the  Provost  ...  of  this 
Burgh,  and  thay  to  call  in  before  thame  the  honest  Nieht- 
with  the  said  Oversear,  and  tak  thair  Jugement 
of  the  Wordyness  of  the  said  Assaygevar,  and  uf  the 
Jastaes  uf  the  Coloure,  under  the  Pane  of  baneishing  of 
the  Toun." 

The  law  made  in  14576*  "  Lit  to  be  crii-d  up  and  used 
as  before,"  ami  tie  "article  for  exporting  and  importing 
eountrv  lit."  were  remitted  to  a  commission  in  15ti76f 
and  in   i:.sl6J. 

On  tli'-  23rd  September,  1569s,  when  the  guilds  had  to 
efeot  their  new  "  Counsale  for  the  Yeir  to  cum.''  we  find 
that  the  occupation  of  the  dyer  was  still  considered  a 
'rude"  one.  because  "na  cordincris  nor  [ittistaris,  nor 
vtheris  of  sic  rude  occupatioun,  aucht  to  be  vpon  the 
counsale.   j 

A  curious  cmplaint1   was   made    at    Holyrood   House 

i  the  13th  of  February,  1581,  by  Claude  le  Liernero,  Fa  I  i 

l'ersane-Petir  Bursier,  Stevin  Solge,  merchandis  of  Pareis, 

Peter  Thomas  ami  other  merchants  : — "The  personis  aboue- 

written  having  laidnit  at  Burdeaux,  in  the  moneth  of  Maii 

last  wes.  the  nowmer  of  ane  thousand  ane  hundreth  and 

fourc  acoir  ballis  of  waid,     ...     in  the  schippis  callit 

Esperanee     of     Oleron     (and     others)     ...     to     have 

bene  transports  t.>  the  partis  of  Rowan  in  France.  Antwerp 

en!  Middleburgh  in  Flandirs  and  Zeland,  the  said  schippis 

"ere  interceptit   in  the  way  be  ccrtane  Scottis   pyrattis 

.     and  brocht  in  be  thame  to  the  raid  of  Kirkcud- 

bricht,  rjuhair  they  sauld  and  diaponit  the  saidis  guidis, 

•r  the  maist   pari,  to  the  liegis*  of  this  realrae     .     .     . 

he  said  James   Craig     .     .     .     was  sent  for  recoverie 

the  said  waid."     He  recovered  however  only  "to  the 

r  of  thre  hundreth  and  fiftie  bollis  waid." 

The  following  regulations  as  regards  apprentices  were 

in   Edinburgh   in    1583:"  "If   anv   Man   be   an 

-    heirefter,    and   not   put   in   the   said    Buik,    hia 

•hip    sail    be   to  him    of   nae    Effect.     Alswa,    be 

vasone  evrie  Industrie  is  not  of  lyk  Valour  and  Substance, 

t   ia  declairit.  what  ilk   Rank  or   Degrie   of   Prenteisaes 

U   pay.''     It  is   here  stated   that   there   were   fourteen 


•  0.  9.  II.   49. 
t  Jacob!  VI..  c.  25 
III     214b. 
§  C.R.,  Vol.  IV.,  fol.  248 


III..  30b. 


Extracts  C.R.,  Vol.  III.,  p.  263. 


Crafts,  ami    anion-    thl  ■  I  i  .      I'     nfa        to    in    \\  ol 

Waker    .    .    ."  had  to  pai     at  his  Entrie,  Ten  Shillings, 
and  for  Ins  Upsett,  Fyftio  ShiUin 

In  the  year  1587    the        kol    in  favour  of  Ih.'  craft  lamcii 

Bemygia    was  passed-"**         Thai    i-    to   lay    He 
oraftismen  sail   remane   w'in   tins   realme  for   Hi" 

of  fyve  veins  at   tin-  Icisl   after  lie-  'bill    hi-irof  and  wlbring 

within  tins   realms   the   nowmer   ol    \\\    p. 

wabslcris  walk. iris  ami  ,n  \h.-n-  i-  may  wirk  and  pforme 
the  said  work  as  alaua  ail"  lilstan  ur  mafoi  Litting  ami 
perfitting  of  their  said  warkis  and  .  .  .  Sail  inak 
and  plii"  ye  si.-ikis  and  peecea  of  warkis  according  as  tin- 
aamin  ar  or  hes  bene  maul  in  Banderia  holland  or  In. 
ki'paml  lenth  breid  and  fynes  conform  to  tin-  rule." 

In  the  same  year  an  aol  was  also  passed  for  "  regulation 
of  Flemish  wobsters,  waulkera,  and  bisters  ami  the  appoint- 
ment  of   an    overseer    of    their    w>.rk,"'''t    and    in    15 
it  was  forbidden  to   bring  any  more  craftsmen  mi 
country  for  the  working  of  wool. 

The  importation  of  English  cloth  was  considered  the 
cause  of  the  unemployment  of  women, and  in  ■■<  i 
remedy  this  the  Convention  of  Burghs  prohibited  in  1578 
the  import  of  such  cloth  §  : — "  Because  tin-  samyn  is  ane 
greit  hurt  to  the  realme,  and  is  the  occasion  of  mony 
vagabund  wemen  to  pas  ydill  thairin  for  laik  uf  wolf, 
laubouring  and  making  of  clayth." 

This  prohibition  was  endorsed  in  159712  in  the  following 
words: — "The  same  claith   haveand  onlie  for  the  m 
parte   ane   outwarde   shaw,   wantand   the  substance   and 
strenth  quhylk  oftymes  it  appeiris  to  have."|| 
in  dyeing  during  the  period  extending  from  1580  to  1618. 

"  I'll"  lnventair  of  the  guidis  and  geir  deliverit  furth 
of  the  schip  callit  the  Thomas  of  Dundee8  (August  1591)  " 
enumerates  all  the  materials  which  the  ship  contained, 
and  among  these  we  find : — "  ane  barrell,  with  ane  punsioun 
of  mader,  all  weyand.  with  treis  pokis  and  towis,  ii '  lxxxxiiii 
atane  Scottis  wecht."  Then  follows  a  statement  that 
many  of  the  goods  had  been  spoiled  by  water  and  n 
therefore,  sold  by  auction.  The  madder  contained  in  the 
said  inventory  being  watt  with  sey  watter,  wes  thocht 
to  be  in  point  of  tmsaill,  .  .  .  the  said  pr". 
bailies,  and  council  had  caused  l'atrik  Durham",  and 
William  Newtoun,  '  listaris,'  burgesses  of  the  said  burgh, 
to  value  the  same:  who  had  declared  upon  their  eon- 
science  that  the  same  could  be  of  no  use  for  their  occupa- 
tion, and  therefore  they  could  not  say  what  it  was  worth." 

Another  ship  with  a  cargo  of  madder  gave  cause  for  the 
following  complaint1  : — "  Anthony  Briegers  master  of  the 
ship  The  Great  donas  of  Dantzig  '  complained  about 
goods  belonging  to  Ferdinand  Grand  Duke  uf  Tuscany 
having  been  taken  from  hia  ship  when  it  was  driven  by 
stress  of  weather  into  the  harbour  of  Gritingue  \ 
in  Shetland  in  the  sp  ing  of  1591 ;  the  ship  was  boarded  by 
Jarmirus  Unfreii,  governor  of  the  island  and  others  and  they 
demanded  in  the  king's  name  a  surrender  of  all  the 
'  papistical '  goods." 

From  a  detailed  account12  given  by  Fynes  Moryson, 
a  student  of  Peterhouse,  in  1598,  it  is  seen  that  the 
quality  of  cloth  made  in  Scotland  at  the  time  was  poor, 
because  he  informs  us  that  "  the  Eastern  Scots  carry  into 
F'rance  coarse  cloathes  both  linnen  and  woollen,  which 
be  narrow  and  shrinkle  in  the  wetting." 

The  Shippimj  List  of  Dundee11  provides  another  source 
from  which  valuable  information  may  be  obtained  as 
regards  the  imports  into  Scotland  of  materials  employed 

In  order  to  present  the  matter  in  a  concise  form,  in 
case  each  only  the  date  of  the  arrival  of  the  ship  and 
that  special  part  of  the  cargo  which  is  germain  to  our 
subject,  will  be  given. 

"Sexto  Decembris  Anno  D"1  1530  .  .  .  .ra 
Bandera  ane  ball  of  mader." 

"  Xono  die  mensis  Januarij  15S0  .  .  •  fra  burdeaux 
conteanand  fvftie  aucht  twnnis     .     .     .     vad " 

"  Undecim'o     Jenuarij      1580     ...      fra     burdeaux 
.     .     .     thrie  scoir  and  thrie  twnnis  and  ane  half     . 
waid." 

•  Jaeobi  VI 
t  C.   119.   III.   .'.ur. 
:   C.   21.  IV.   119,   135. 
5  Conv.   Rec.    I.,   76  and   IT.,  202,   203. 
Lets  IV.,  119. 
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In  January,  February  and  March  of  1583  "  maldir. 
rualder,  mader,  vaid,  and  waid  "  are  again  among  the 
goods  imported. 

The  cargo  of  a  ship  coming  from  "  Danskene "  in 
August  1588  contained  dyestuffs  and  dyed  linen  : — 
"v  lastis  lit  .  .  .  xvj  lastis  lit  lynt  .  .  .  xv 
lastis  lit  for  lynt." 

In  January  1588  a  large  quantity  of  waid  and  a  small 
quantity  of  "  niaydr  "  and  in  February  a  special  kind 
of  woad  under  the  name  of  "  sma  waid"  are  imported 
whilst  in  March  and  then  up  to  December  1589  we  find 
numerous  entries  of  "  gaid."' 

The  second  volume  of  the  Shipping  List  begins  in  March. 
1612  and  imports  of  woad  under  the  name  of  *'  wayid  " 
are  found  frequently  up  to  1614. 

The  cargo  of  a  ship  which  arrived  in  May,  1614.  is  of 
special   interest  beacuse   it  contains   alum,   Brazil   wood, 
starch,  madder  and  soap  : — "  tua  bailee  of  mader     . 
thrie  twnc  of  alme     .     .     .     tua  hundreth  wecht  brissell 
.     .     .     tua  last  of  seip     .     .     .     ane  trie  of  stiffens:.'' 

An  old  account  book  in  which  the  entries  extend 
over  the  period  between  1587  and  1630  "  The  Compt 
Buik  of  David  Wedderburne  Merchant  of  Dundee."17  is 
another  source  of  valuable  information.  The  following 
extracts  have  been  taken  from  it.  On  one  occasion 
\\ '<  dderburne  sent  cloth  to  Rouen  to  be  dyed  "  fyn 
searlit  to  be  my  lassis  weylecottiz."  In  February,  1591, 
a  commission  was  given  to  Peter  Man  to  sell  one  last  of 
herring  and  to  expena  the  money  received  "  on  lynt 
hattis  with  veluit  about  the  browis  on  2  stikis  fusteonis 
of  trym  collouris  and  the  remanent  on  stainings."  On 
Mav  7th,  1610,  "  Send  with  Alexander  Broun  tcvlzeour 
to  Londoun  xij  ellis  narrow  blew  clayth  Item  7  ellis  bred 
blew  clayth  thikit  to  be  litt.it.  violat  And  lies  send  with  him 
19  spynellis  of  yarn  lyning  Ilk  spynell  cost  me  28s.  to  sell 
it  and  to  pay  the  lit.''  An  account  for  bleaching  of  linen 
is  entered  under  "  Primo  June  94  Send  with  William  Ker 
of  Rossy  four  'do  'small  lyning  to  bleitsche.  Item  /2  / 
Tuilden  to  bleitsche  receavit.  .  .  .  Item  xv  ellis 
smal  lyning  to  bleitsche  All  markit  with  netteis  mark. 
Item  24  elnis  eln  bred  smal  lyning  markit  all  blak  silk 
with  red  silk  to  bleitsche  except  ane  with  red"  and  on 
12th  January,  1614.  "Send  with  Alison  to  Bleitsche  in 
Petkerro  Item  xxij  ells  lyning  to  bleitsche  payit  Issobell 
Cokburn  3  lib.  thair  for  .  .  .  Item  the  Barkis  yit 
bleitsching  receavit  and  payit  8s.  therfor." 

As  regards  prices  paid  for  dyeing  wool  we  find  the 
following  entries  : — "  xv  August  91  Receavit  .  . 
Item  x  s.  Item  v  lib.  Item  vj  lib.  xvj  s.  ij  d.  for  woll 
litting  is  7"  18  lib.  ij  d.  Item  receavit  30  d.  rc-stis  xx 
lib  and  I  am  awin  yow  for  half  a  stane  of  woll  litting  quhilk 
I  have  payit  .  .  ."  "  3  October  1591  All  the  former 
obligatione  payit  and  all  thingis  comptit  betwix  us  allowit 
and  payit  Except  xx  lib  quhilk  the  said  Henry  is  awin 
in'-  and  I  awin  him  for  the  litting  of  half  a  stane  blew  woll 
litting." 

The  name  of  a  dyer  is  mentioned  under  "  xxv  February 
96.  All  comptis  betwix  David  Melvill  litster  and  me 
is  comptit  and  all  payit  and  I  gcf  him  a  pynt  of  wyn." 

Another  reference  to  a  dyer  and  dyeing  is  found  under 
December  7,  96,  when  Wedderburne  gave  "  James  Lindsay 
litster  51ib.  .  .  .  David  Melvill  a  promes  to  lit.  for 
wryttis  at  Witsonday  nixt.  .  .  .  David  Melvill  lit 
conforme  to  his  present  and  Ivj  lib."  From  the  foregoing 
we  may  take  it.  that  Wedderburne  not  only  sent  the 
cloth  to  be  dyed  but  he  also  supplied  Melvill  the  dyer 
with  the  necessary  dyestuffs. 

Scotch  linen  cloth  was  exported  to  Spain  on  3rd  of 
October.  The  quantity  was  however  small,  amount- 
ing to  about  113  "ellis"  usually  "eln  bred,"  the  prices 
ranging  from  7s.  to  24s.  "  the  eln."  In  addition  42  yards 
of  "  half  lyning  "  at  from  5s.  to  6b.  8d.  per  yard.  The 
latter  material  probably  consisted  of  linen  and  wool  or 
hemp. 

Although  the  accounts  prove  beyond  doubt  that  some 
of  the  cloth  was  dyed  in  Scotland,  special  colours,  for 
the  dyeing  of  which  high  prices  had  to  be  paid,  were 
sent  to  France.  Thus  on  the  21st  December,  1613, 
were  sent   "  with  Robert  Auchinlek  to  Deip  or  Rwen  4 


ellis  6  quarter  bred  blew  clayth  to  be  Littit  of  a  said 
and  grave  cullour  the  exemple  I  pressit  it  on  his  com- 
missione  and  hes  gifin  him  xij  s  Stirling  to  pay  thairfor." 

It  seems  rather  curious  that  the  pieces  sent  had  already 
been  dyed  blue  and  one  may,  therefore,  presume  that  the 
Scottish  dyer  was  unable  to  obtain  the  particular  shade- 
required. 

On  August  20th,  1590,  another  quantity  of  linen  cloth„ 
both  bleached  and  unbleached,  was  sent  abroad  and 
instructions  were  given  to  buy  for  half  the  money  received 
for  it  "  gude  vaid  and  to  be  send  hame  on  the  Falcon  Or 
utherwayis  gif  he  cum  hame  the  hie  way  Haill  on  vaid 
of  the  best  sort  4"*7  lib.  12s." 

Cloth  to  be  dyed  scarlet  was  sent  to  London  in  1621, 
"  with  James  Annand  in  Dauid  Corfittis  crear  to> 
London  4  ellis  a  half  sewin  quarter  bred  quhit  clayth 
to  littit  to  be  my  wyf  and  Magdalen  Weyllcottis  skark-tt." 

A  few  of  the  many  entries  of  prices  of  woollen  and  linea 
cloths  which  Wedderburne  bought  in  fairly  large  quantities- 
and  which  he  retailed  in  Scotland  will  show  the  cost  of 
these  articles: — bred  clayth  ...  9s.  6d.  the  eln; 
narrow  clayth  ...  4s.  3d.  the  eln ;  small  lyning 
6s.  the  eln. 

The  Trades  House  of  Glasgow,  established  in  1605,. 
consisted  of  56  members,  and  was  composed  of  the  deacon- 
convener  and  collector,  with  deputies  from  each  of  the 
fourteen  incorporated  trades  ;  the  dyers  at  that  time 
being  still  joined  to  the  bonnet-makers.  Whilst  the 
weavers  had  the  right  to  send  four  representatives,  the- 
Bonnet-makers  and  dyers  were  only  allowed  to  send  two.18 

In  "  The  Letter  of  Gildry  "  given  "  At  the  Burgh  of 
Glasgow,  the  6th  Feb.  1605  years  "  it  is  stated  in  Clause  24 
that  "it  shall  not  be  leasome  to  a  single  burgess,  who 
enters  hereafter,  to  be  burgess,  and  becomes  not  a  gild- 
brother,  to  tapp  any  silk,  or  silk-work,  .  .  .  no- 
lawns  or  cambricks,  nor  stuffs  above  twenty  shillings 
per  ell,  .  .  .  not  to  tapp  hemp  .  .  .  waid, 
grain,  indego,  nor  any  other  kind  of  litt."18 

In  the  same  year  King  James  VI.  threatened  to  take  the 
control  of  the  Flemish  weavers  out  of  the  hands  of  the- 
burghs.  The  burghs  preferred  to  live  "  cheifly  by  thair 
negotiatioun."  i.e.  by  trading,  and  they  went  so  far  as  tc> 
assert  that  they  had  suffered  loss  by  the  manufacture 
of  cloth.  12 

The  following  entry  under  "6  Aprilie  anno  Domini 
1610"  in  the  "Liber  Secrety  Sigelev,"3  refers  to  the 
import  of  indigo,  azure,  starch  and  soap,  and  in  it  encourage- 
ment is  given  to  the  manufacture  of  these  articles  in 
Scotland.  "  Ane  letter  maid  making  mention  that  oure 
souvrane  lord  considderung  the  gret  sommes  of  money 
that,  from  tyme  to  tyme  are  wasted  bestowed  upon  Indigo 
and  Azure  to  mix  or  stiffing  and  upon  soap  for  washing 
of  cloathis  within  his  highness  kingdome  of  Scotland 
which  being  brocht  from  forane  nations  are  sold  to  the 
Lieges  at  gret  rates  and  pryces  albeit  their  mecht  be  als 
good  (or  rather  better)  made  within  the  same  and  sold 
cheaper.  Therefore  his  majesty  having  due  regard' 
to  the  common  wealth  of  the  said  realm  proffitt  and 
comodity  of  the  Lieges  within  the  same  ordaineth  a 
letter  ...  to  Johno  Nasmyth  Chyrurgino  to  bis 
majesty,  granting  to  him  by  himself  his  servants  and' 
others  in  his  name  full  liberty  and  privilege  to  make  and 
cause  to  be  made  the  said  Indigo  and  azure,  hard  and 
soft  and  soaps  for  washing  of  cloaths  of  such  colours  and 
quantities  as  they  shall  hold  fit  and  expedient  and  to  sell  the 
same  at  there  pleasure  in  time  coming  during  the  whole 
space  years  and  terms  of  21  years  next  after  the  date 
hereof  with  power  to  the  said  Johno  Nasmyth  ancl 
foresaids  during  the  said  space  in  case  they  shall  happen 
to  make  more  of  the  said  Indigo,  Azure  and  Soap  than 
may  conveniently  serve  his  highness  lieges  to  carry  and 
transport  the  same  out  of  the  kingdom  .  .  .  during 
the  space  of  all  making  of  the  said  soap,  azure  and  indigo 
hard  or  soft  of  any  colour."  In  the  manuscript  the 
"hard  and  soft"  refers  to  indigo,  whilst  it  would 
naturally  suggest  itself  as  referring  to  the  manufa>  ' 
of  soap. 

Dved  English  cloth  was  frequently  smuggled  into  the 
country.     On  March  15th,  1609,  the  searchers  found  M» 
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aciicd  "  within  i  >  halm,  r  ol  the  dwelling  bouse  of  Stewart 
.  .  .  threttenen  wobia  ,,(  Inglinhti  ofoavth  of  divers 
■llonria    ' 

ng  "the  goods  brochl  in  within  the  burgh  ol  \\t 
lHt%> ix  1617  and  1621  '"-  wo  find  "  Imported  from 
Klandoris  in  the      Flower  da  lice  '  ol  Ayr  .     from 

('»iiipvin  in  the  loli  ..i  God'  .  .  .  tit  (new  lit  and 
orchard  In).'  whilst  in  the  Customs  on  imports  on  thi 
»outh  aide  of  the  Forth,  "  brissel,"  alnm  and  "bine 
tn*«l>Min  veyade  "  are  mentioned. 

I rint-r--    informs   us   tint    Customs   tables,   snob   a-    the 

Wiisji  ilr  TmIIkiu'is  ami  tin- 1  'hapten  deCustuma  Portunm* 

•  xist.tl  in  the  twelfth  century.     A  table  whioh  howovvu 

-i   more   complete    was   decided    upon   in   a   Convention 

:    Estates  held  at  Dundee  in  Maj   1597.     The  p 

tables  mi-  of  secondary  value  only,  but  tin  \  give 
us  complete  information  as  regards  the  articles  of 
commerce  in  that  time.  Tin'  tables  .in-  entitled  "  Innards 
Costumes  The  Waluatioun  and  prices  of  mechandries 
bnohi  within  this  roalme  Quhairof  xij  d.  for  ilk  l'und 
of  the  price  thairof  suld  l«  taken  wp  in  name  of  oustume. 
.•J  Uaij  1507."'  Amoug  tin-  articles  enumerated  we 
End  : 


I  Hnssell  the  j'  wecht  thairof 

»org  .m  1  steming  the  eln  thairof 

I  Stimne  c.illi t  Ann-done  tin-  stain-  thairof 


xv  li. 
v  li. 
ri  B. 


A  much  more  oompelete  list  of  articles  of  import  and 

•  \port  is  however  given   in    the   Tariff  or  Table  of  Rates 

lorn,  and  Valuation  of  Merchandises,  settled  by 
Koval  Warrant,  in  1612. 2  Among  the  exports  arc  found 
articles  such  as  Brazil  wood.  From  this  we  must  conclude 
that  many  of  the  export  duties  arc  rather  transit  dues 
and  not  common  customs  of  export.  Sonic  idea  of  the 
unrulier  of  entries  may  he  formed  when  it  is  stated  that 
220  different  medicinal  and  chemical  substances,  among 
which  '"  Hnmmia  "  is  naturally  not  absent,  arc  mentioned 
The  following  is  a  list  of  a  few  of  the  articles  of  interest  : — 
The  customs  to  be  paid  arc  fixed  at    "  tuelf  pennys  for 

pundis  worth."  hut  as  regards  the  valuation  of  the 
different   articles   it    is   difficult    to   say   definitely   as   to 

•  hither  it  is  in  jiouuds  Scots  or  Sterling. 

Imports. 

Mlanw  mush  the  hundrcth  weght  viii  li. 

Plume  the  pound  weght  viii  s. 

■1  of  Barbarle  for  litsteris  the  pound  weght    xviii  s. 
'a-  tile  hunilri'tli  hi  iiit  iii  li. 

white  the  pound   n  iiii  s. 

•  irthamus  -,  M  the  pound  weght  viii  s. 

and  wecht  xxiiii  s. 

■■uin  Uck  tin-  pound  wecht  xii  s. 

Mirabolancs  the  pound  wecht  xij  s. 

Mirabcla:  i  the  pound  wecht  \\  s. 

'tnmmia  the  pound  v  .  viij  s. 

-  raid  alias  stock  the  ic  wecht  xlviii  li. 

'  orroeriek  the  pound  xxiiii  -. 

: ti.1  weght  \  i  B. 

•*!•»  tae  hnndreth  weght  xxi\   - 

•  rane    powder  the  poaini  iiii  li. 
i-  and  Grane  of  Portti- 
call  or  Rota  the  pound 
ndieoe  of  Turkic-  and  of  the  West  indeis  ur  Hitch 

lBdieoe   the    ivmnd    u,_-hT 

luster*  the  harnll 
"t  ealllt  orchard  litt  th-  barrell 
trails  for  Utsteni  the  hundreth  wecht 
•ader  the  hundreth  wecht 
•r.-hall  for  palnterls  the  hundreth  weght 
■op     of  the  low  cuntreyis  the  ham-H  xiii 

Of  Castile  or  Venice  the  hundreth  weght 
«*ri  far  walkeris  the  pair 
uonuk  or  blackinc  the  hundreth  wecht 
I  lew  stirlinc  the  pound  weght 
ert»  earth  the  hundrcth  wecht 

Jland  cruir  woad  or  stra  wod  the  tun 

nine  tuent'e  hundrerh  weght  1   xx 

-o  waad  the  pok  xxx-  li. 

English  wond  tin    hundreth  weght  vi  li. 

lit-tcris  the  hundreth  weght  vi  li. 

C    Fernando    buckwode    the 
hundreth  weght  xxiiii  li. 

ties  or  blew   Brissell  the  hundr-th 
weght  v,  ]j, 

W  the  great  variety  of  cloths  only  a  few  can  be  men. 
•ued  here  :— 


xl  s. 

iii  li. 

xii  li. 
vi  li. 
xii  li. 
xii  li. 
li.  vi  s.  viii  d. 
xx  li. 
iii  li. 
viii  li. 
iiii  s. 
xl  s. 


Bottan,  ■  iiiiuing  luted  ii  «  tin  |«nc       xi  p. 

Ituekr.uii     .a  i.,  naanj  I  m  p 

Will  li. 
<  .diei .  .  opt r-i  r]  pelce  xl  s. 

.  talth  •  i   .loin.    N  li  oil  and  i  ountet 

rens  tie   eln  v  II. 
Clothe      Skarlctt  i  loth  the  .  in 

oi         Broad   l.ncli-h  •  Inith  the  ,  In  y)    , 

woll      Denahire  cananes  (hi  xxiiii  li. 

called       Pennysti  n  eln  xl  -. 

in     11.  l-e    the    till 

Kelt  callit   Kendal   Kelt  the  eln  ,|||  d. 

Among     '  Fusteans  "   are  found  : — 

Amsteroame  Holland  or  Dutch  IS  i  xvi  II. 

r.arii  niiii.in,  •  Mil. in  i  iiitn  an,!  iroazell  the  pelee  xvi  li. 

Joan,  -  the  |  i\  u. 

Naples  fusteanes  tripe  w  velnrt   plant    L5  ells  xx  li. 
Qrogranas  called  I  Us  -  (rorsett  ana  meccanoes  the 

nan-ow  pi  I  \>i  li. 

Other  kind-  came  from  England  and  from  Flanders. 

In  addition  to  the  above,  thirty-nine  different  kinds  of 
linen  cloth  are  rated,  such  as  : — 

Canvcs  1 Inis  lmtx 

sprue,    xxiiii  elnis  vi  li. 

n    i\  it,'  tie    |  ,  \i  li. 

Camnrlck   IS  ells  xl  11. 

Lawnes   i'_'  ,11-  xl  li. 

Dsaoask,  Board  clothing  "i  Holland  the  eln            iin  i. 

"  (  laith  of  the  seal"  no  doubt  denotes  that  the  cloth 
had  been  dyed  in  hud  and  we  find  only  in  the 

case   of    "  Velnott-  "    made   of   silk    another    reference    to 
fast  and  loose  col, 

'■  VeluottS  "—  of    all    COllOUTiS    elite    of    crane    the 

ellll  X    li. 

Iticht  crynrosine  or  purple  in  crayne  the  chic  xvi  li. 

IliriS   "Ut    Ol    cra\  lie   the   elnr  X  li. 

Figored    richt    crymosm    or    purple    in    graync 

1 1,,-  eln  x\  i  li. 

cloth  called  wollen  cloth  and  placung  of  Scottish 

making  the  eln  xx  p. 

i  ompared  with  the  list  of  imports,  that  of  the  exports  is 
very  small.      Under  cloth  there  is  only  one  entry: — 

VTollen  hoi«  maid  in  Leith  wynd  and  other  places 

of  this  kingdom  1-  iii  li. 

Worset  hois  the  hundreth  ]«  Ixxx  li. 

Sayes  ,-t  Scottish  makim.-  tin-  peice  iiii  li. 

Well   earyed   out   of  the   eiintr,  y   vpoun   licence 

the  stane  wecht  vi  li.  xiii  s.  iiiid. 

Yanie    called    Seottis    linaing    yarnc    transporttt 

vpoun  licence  the  hundreth  weght  lxxx  li. 

In  1017 i  JohnneHammiltoun.  "  iittistair  in  the!  lowgait," 
was  convicted  for  shooting.  James  Hereot,  liteter," 
burgess  of  Edinburgh,  is  mentioned  in  connection  with  a 
suit  against  Sir  James  Home  of  Broxmouth.  knight, 
who  owed  the  dyer  some  money;  and  Patnk  Broun, 
assisted  by  Johane  Wilsonn,  Iittistair  in  Haddingtonn, 
rescued  a  rebel  and  "  conveyit  him  in  at  ane  ehalmer 
and  oute  at  ane  back  dure."  In  1620,  Alexander  Kind- 
later.  "  littistcr."  was  convicted  for  assault.  These  facts 
arc  mentioned  in  order  to  show  that  all  the  names  of 
these  dyers  are  of  Scottish  origin,  in  contradistinction 
to  the  fact  that  at  a  similar  period  in  England  most  of  the 
names  of  dvers  are  of  foreign  origin. 

Charles  I.  in  1019  granted  privileges  to  Nathaniel 
Udwart  for  a  soap  manufactory  at  Leith*.  and  in  10211 
(4th  July.  Edinburgh)  at  a  Meeting  of  the  Committee 
of  Council  it  is  stated  with  regard  to  the  soap  made  at 
Leith  ""  anent  the  soajie  maid  be  .Mr.  Xathanacll  Odd 
and  having  fund  his  greens  soa|,e  to  lie  as  goode  and 
sufficient  as  the  soape  of  that  kynd  broght  frome  Flanderis, 
.  .  .  the  baillis  of  Edinburgh  "  shall  try  the  - 
twice  or  three  times  a  year.  Ulaok  soap  being  evidently 
emplovcd  at  the  time-  in  1  I  ■  ■>  *rt  is  adv 

to  manufacture  tin-  abo  : — '  Anhairas  it  lies  bene  objectit 
aganis  the  restrain,-  of  importatioun  of  foreyne  Boape  that 
in  some  |«t!rtis  of  the  West  t  untrey.  es|x  cialiie  aboute 
Loichquhinveaiiirh  (Lochw  innockl.  the  blaitcheing  of 
cloathe  is  comiuonelie  maid  with  blak  soai>e.  ' 

Bremner1*  informs  us  that  the  earliest  indication 
of   the   manufacture   of   wool   in   Galashiels   occurs   in   a 


Acta  r        -    -     \    i    i  .  iD<i  p. 


•  The  Domestic  Annals  of  Scotland,  R.  Chalmers,  Vol.  I,  p.. 
510. 
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charter,  dated  1622.  In  it  we  find  "  waulkmills  "  men- 
tioned. The  population  numbered  about  400,  the  bulk 
of  the  people  were  "  mailin'  men "  of  whom  probably 
enough  enjoined  to  their  labour  on  their  "crofts'"  the  arts  of 
dyeing  and  weaving  the  produce  of  the  cottagers"  spinning 
wheel. 

I  think  it  is  safe  to  presume  that  the  question  of  water 
pollution  by  dye-house  effluents  received  serious  con- 
sideration for  the  first  time  in  Aberdeen  in  June  16321*. 
"  Anent  the  supplication  presentit  to  the  Lords  of  Secreit 
Counsell  be  the  provest,  bailleis  and  counsell  of  the  burgh 
of  Aberdein  makand  mentioun,  that  where  they  having 
takin  to  thair  consideratioun  the  great  necessittie  wherein 
thair  toun  stood  throw  want  of  pure  and  cleane  water 
and  how  that  the  water  wherewith  thair  toun  wes  served 
come  from  ane  little  loche  at  the  side  of  thair  toun  whilk 
is  so  filthie  defyled  and  corrupted  not  onelie  by  gutters 
daylie  running  in  the  loches  but  alsua  by  the  litsters  who 
washe  all  thair  cloathes  in  the  said  loche     .     .     ." 

The  Burgh  Records  of  Peebles  (272)  inform  us  that 
in  1633  the  Magistrates  of  Peebles,  anticipating  the 
policy  of  the  trustees  of  the  linen  manufacture  nearly 
a  century  later,  resolved  to  have  spinning  regularly  taught 
to  children  of  burgesses  by  a  qualified  mistress,16  and 
in  16416t  an  Act  set  forth  : — "  In  every  shire  a  school 
to  be  erected,  to  which  each  Parish  shall  send  one  or  more 
boys  to  be  apprenticed  for  seven  years  to  learn  cloth 
making."  These  may  be  considered  as  the  first  attempts 
to  establish  technical  schools  for  spinning  and  weaving 
in  Scotland. 

The  shrinking  of  linen  cloth  in  bleaching  caused  the 
passing  of  an  Act  of  Parliament  in  1641 6  (Caroli  I.).  "  Lining 
cloth  is  become  ane  of  the  pryme  commodities  of  this 
kingdome  whereby  many  people  are  put  to  worke  and 
money  is  brought  within  the  same  Wich  pairtly  throughe 
the  deceet  vsed  by  the  bleicheres  in  lymsing  therof  and 
pairtly  by  the  wncertanties  of  the  breadth  Is  lyklie 
to  come  in  contempt  abroade  to  the  great  prejudice 
of  this  kingdome  .  " .  .  no  makeres  of  Lining  cloath 
nor  no  otheres  whatsoever  present  to  nierket  .  .  . 
make  or  sell  any  lining  cloath  of  the  pryce  of  ten  shillingis 
the  elne  or  above  of  les  breadeth  than  ane  cine." 

The  following  Acts  of  Parliament  indicate  the 
strong  desire  on  the  part  of  the  Government  of  Scot- 
land to  establish  and  to  foster  the  dyeing  industry. 

1641  i  (c  100.  v.  412)  Litsters  wares  may  be  imported 
custom  free  for  fifteen  years  by  those  who  erect  manu- 
factories. 

1641. 4  (c.  272.  VII.  252)  3  oz.  of  bullion  silver  xiid. 
fyne  to  be  brought  to  the  mint  for  each  cwt.  of  indigo 
exported. 

1661*.  (c.  272.  YIT.  253)  2  oz.  of  bullion  to  be  brought 
to  the  mint  for  each  cwt.  of  new  lit  exported.  2  oz.  of 
bullion  to  be  brought  to  the  mint  for  each  cwt.  of  madder 
exported  and  2  oz.  for  each  3  cwt.  of  fat  madder 
exported. 

16636.  (c.  52.  YII.  485)  Individuals  or  societies  estab- 
lishing manufactories  are  empowered  to  seize  beggars, 
vagabonds  and  idle  persons,  and  employ  them  in  their 
works. 

16696  (YII.  560  a)  Every  thousand  weight  of  madder 
imported  to  be  liable  in  5  oz.  bullion  as  custom. 

In  1672*  (c.  5.  YIII.  63  b)  "  the  wholesale  trade  and  the 
importation  of  wald  "  and  other  materials  for  dyeing  was 
confined  to  the  royal  burghs,  and  in  the  same  year6  (YIII. 
App.  23  b.)  James  Lockhart  of  Cleghorne  petitioned  for 
liberty  to  establish  a  manufactory  of  alum. 

A  recommendation  to  the  Magistrates  of  Edinburgh, 
to  incorporate  the  dyers  with  some  other  trade,  or  else 
to  make  them  an  incorporation  by  themselves,  was  made 
in  16814J,  and  issued  as  "Act  of  Recommendation 
in  favor  of  the  Litsters  of  Edinburgh,"  as  follows  : — 
"  a  Petition  by  William  Phin  and  John  Smibert  for  them- 
selves and  in  name  and  behalf  of  the  haill  Litsters  freemen 
Burgesses  within  the  Burgh  of  Edinburgh  .  .  .  peti- 
tioners having  been  at  a  very  great  and  considerable 
expense  in  setting  up  of  work-houses  ffats  presses  and  other 

•  Fol.  184,  a  and  b. 

t  V.  657,  b. 

J  C.  144,  VIII.,  365. 


requisite  for  the  due  and  perfect  exercise  of  their  trade 
of  Litting,  and  having  attained  to  that  perfection  in  their 
Trade  that  all  Colours  asweill  plaine  as  ingrained  are  dved, 
and  the  Cloath  and  Stuffs  pressed  and  stamped  aswil] 
by  them  as  they  are  or  can  be  either  in  England  ffrance 
or  Holland  Nevertheless  the  Petitioners  are  exceedingly 
discouraged  and  prejudged  by  severall  ignorant  persons, 
who  without  due  knowledge  or  experience  of  the  said 
Trade,  take  upon  them  to  keep  privat  Litthouses  And 
who  doe  lykways  abuse  the  Leiges  by  insufficient  work 
and  Collours  which  doe  immediately  cast  and  staine." 
They  pray  to  either  include  them  '*  with  some  Incor- 
porations or  Deaeonries  of  Trade  or  Grant  them  privilege 
to  meet  amongst  themselves." 

In  "  The  Account  Book  of  Sir  John  Foulis  of  Ravelston." 
which  covers  the  period  from  1671  to  1707*,  reference 
is  made  to  fulling  mills  under  May  5,  1703  : — "  receaved 
of  the  walkers  of  ye  wester  milne  ther  1701  yeirs  rent 
100"'k%  by  Jannie  Gray ;  "  further  under  June  13, 
1705  : — "  I  have  cleared  w1  deacon  Crysticson  for  the 
3  yeirs  tack-dewtie  of  the  westerwakmilne,"  and  finally 
under  1  July,  1706  : — "  walkers  of  the  east  wakmilne, 
3  yeirs  rent  for  sd  milne  to  whits." 

In  1641  an  Act  of  Parliament6  was  passed  to  encourage 
the  production  of  fine  clotht  and  factories  were  started  at 
Bonnington,  Ayr  and  New  Mills  near  Haddington.  None 
of  these  undertakings  seems  to  have  flourished,  because 
skilled  labour  was  difficult  to  obtain.  In  1681,  the  Duke 
of  York,  afterwards  James  II.,  visited  Scotland,  and  in 
order  to  encourage  the  Scottish  industries  the  Privy 
Council6!  prohibited  the  importation  and  wearing  of 
foreign  manufactured  goods.  The  Duke  of  York  f a voim  d 
a  plan  of  establishing  a  manufactory  for  the  production 
of  fine  cloth,  and  he  "  invited  and  encouraged  "  the  under- 
takers, some  of  whom  were  Englishmen  of  substance.16 

This  resulted  in  the  foundation  of  the  "  Scottish  Cloth 
Manufactory,"  at  New  Mills,  on  May  10th,   1681.    The 
chief  promoters  of  the  Company  were  Robert  Blackwood, 
an  Edinburgh  merchant  who  was  afterwards  Master  of  the 
Merchant     Company,     and     Sir     James    Stanfield.    Tii 
latter    had    acquired    property    near    Haddington,    thei 
known    as    Newmills    (now    Amisfield),    which    formerh 
belonged   to    the    local    monastery.     He    leased    to   th 
Company    his    fulling    mills,    office-houses,    etc.      Sora 
valuable    information    as    regards    cost    of    production 
materials   used   and    the   management    of   the   Compan 
has  been  obtained  from  documents  found  amongst  paper 
relating   to  the  estate  of  Sir  James  Stanfield,  and  furth 
from  the  minutes  of  the  "  managers,"  the  first  part 
which  extends  from  1681  to  1691,  the  second  part  froi 
1701  to  June,  1703.     These  have  been  edited  by  W.   1 
Scott  for  the  §cottish  History  Society,  from  which  public; 
tion  the  following  abstracts  have  been  taken.16 

The   Company   was   managed   by   five   officials  colli 
"  managers,""    corresponding    to    modern    directors,    tl 
chairman  was  known  as  the  "  praeses  "  and  the  manag 
of    the    works    as    "  master."     The    people    of   Scotlai 
soon  expressed  doubt  as  regards  the  wisdom  of  prohibiti: 
the  import  of  manufactured  articles,  especially  when  it  w 
found  that  all  the  skilled  labour  had  to  be  imported 
higher  wages  than  those  ruling  in  England.     Against  tl 
it  was  urged  that  in  order  to  sell  home-made  broad  clc 
eventual  y   as    cheaply    as   that    made   abroad,  patrio 
Scotsmen  should  be  content  with  a  cloth  "  a  little  di 
at  first,"  owing  to  the  great  cost  of  "  importing  looms  a 
procuring  foreign  workmen,  besides  the  many  losses  a 
inconveniences  attending  beginners." 

Whilst  in  October,  1681,  only  two  looms  were  in  ope 
tion  at  New  Mills,  the  number  had  increased  to  27 
1683,   and   the   manufacture   of   fine   cloth   had   by  t 
time   baen    firmly    established.     MiUtary    uniforms   w,> 
then  beginning   to   come   into    vrgue   in   Scotland, 
reason  for  this  was  very  quaintly  given  in  the  follow , 


•  Rev.  A.  W.  Cornelius,  Scottish  History  Society,  189<- 
t  Vol.  V..  p.  497.  r  . 

:  Acts  of  the  Privy  Council.  General  Register  House    f 
burgh ;    Acts  of  Parliament,   Vol.    VIII.,    p.    348 ;     A<« 
I     Encouraging  Trade  and  Manufactures. 
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words  : — "  In    order    to    distinguish    sojcrs    from    other 
skulking  iiml  vagrant  persons."* 

Tin'  Company   made  every  effort,  to  secure  tin-  (Jnvcrn- 

nii'iit  oontraoto,  but  the  prioe  demanded  was  muoh  higher 
ili. in  had  to  bo  paid  fur  English  oloth ;  the  Government, 
therefore,  gave  Bpeoial  lioenoes  for  tin*  importation  of 
cloth  fruiii  England.  Later  on,  the  Company  however 
h.i  1  practically  a  monopoly  of  supplying  oloth  for  tho 
\uiiv.  In  ITul  the  export  of  wool  from  Sootland  was 
again  permitted,  and  when,  after  the  Union,  oloth  was 
■gain  freely  imported  into  Scotland,  some  of  tho  early 
manufacturers  turned  thru-  attention  to  the  production 
of  inferior  oloth.  The  New  Mills  Company  however 
does  not  seem  to  have  adapted  itself  to  the  changed  cir- 
oumstanoes,  and  it  was,  therefore,  wound  up  in  17 l.'i. 

In  "  Documents  relating  to  the  Foundation  of  the 
Company  "  we  find  a  particular  account  of  the  work- 
people and  necessary  servants  employed  in  a  cloath 
Manufactory  to  keep  20  broad  looms  at  work  : — 


For  tho  dye  house   and    mylne 

T"    a    l.irce    SOW    copper    and    a 

smaller  lor  dyeing  the  wool! 
estlmat 

additional  tenter  for 
w  at  ring  and  dyeing  the  cloath 
Charges  computed  for  oyll  dying 
stmt  and  Allicant  ><>a|i  '.»  lib. 
smlght  on  each  part  cloath  :r,i2 
peeoes  is 

In  the  minutes  (5)  it  is  stated  that  "  George  Home 
being  ordered  to  look  for  a  copper  for  dyeing,  reports 
that  the  copper  ho  was  ordered  to  inspect  ryses  in  the 
bottome,  and  for  deying  it  must  be  other  waves."  This 
being  evidently  unsatisfactory,  Samuell  McCleland  and 
Hugh  Blair  are  appointed  "  to  try  whatt  a  copper  kettle 
will  stand  the  pound  weight  in  Holland,  and  to  enquire 
here  also  how  soon  the  two  kettles  could  be  made."  But 
the  price  must  have  been  too  high,  because  (11)  "as  to 
the  kettle  its  found  considering  the  charges  that  it  is 
best  to  cause  make  itt  heire,  butt  yett  the  said  person 
to  try  againc,  and  however,  to  delay  the  makeing  till 
the  master  come."     The  order  for  making  it  is  definitely 

S'ven  on  July  15th,  1681,  (12)  "  Immediately  to  cause 
i  made  ready  one  copper  of  sixty  gallon  and  one  of 
thirty  gallon  and  send  them  out.  Two  dying  fatts, 
each  of  them  to  be  six  foot  high  quhere  of  one  to  be  made 
with  one  lead  bottom  quhich  a  plummer  is  to  make  befor 
tt  be  bound  with  timber,  the  other  to  be  made  by  the 
wright  att  New  Mills.  (13)  For  makeing  these  fatts 
is  to  be  provided  10  wainscot  of  10  foot  in  lenth  ;  its 
to  be  considered  thatt  the  fatts  are  to  be  3  inches  thick. 
<14)  Ane  pomp  of  11  foot  long  to  be  provided  att  Lieth, 
and  sent  to  New-Millna,  for  conveying  water  to  the  copers 
and  fatts. 

Ob   August   15th,    1681,   instructions   were   given   that 

the  dyhouse  must  be  presently  finished,  that  if  the  Lady 

and  John  Angly  will  not  consent  to  give  us  in  the  brew 

in  place  of  the  inlardgement  conditioned  then  that 

presently   the   inlargeing  of  itt   to   the   28  foot  in   lenth 

to  be  sett  about,  and  if  John  Angly  want  money,  that 

be  advanced  on  his  recept  thatt  lights  be  made 

in  itt." 

That  dyeing  must  have  been  considered  a  fairly  simple 
operation  by  the  directors  is  shown  in  a  minute  of 
August  24th.  that  "  it  is  to  be  considered  what  way 
blacks  and  reds  may  be  dyed  to  save  the  charge  of  men- 
taineing  a  dyer." 

The  work  produced  by  the  dyer  having  evidently  been 
of  an  unsatisfactory  nature,  it  was  "  ordered  that  directions 
>e  given  to  the  master  that  care  be  taken  that  the  next 
reds  be  a  better  brighter  color." 
John  Angly  was  written  to  on  October  13,  "  to  ffagg 
•  dyehouser "  and  instructions  were  given  "  to  try 
whatt  a  blew  fatt  can  be  made  for  3£  inches  thick  in  the 
«taffee,  51  foot  deep,  5  foot  brood  in  the  bottom,  4  foot 
brod  in  the  top." 

L/a5fi  1"\?  ,C,;Vmc-  °.uote<i  by  Chambers,  Domestic  Annals 
of  Scotland,  Vol.  II.    p.  419. 


I  In  the  26th  we  first   lilnl  meiiti f  I  lie  dyer. 

with  Kobertt  Young  to  goe  out.  to  New  Millns  ami  make 
the  blew  fatt,   we  are  to  furnish  all  timber  and  ho  is  to 

have  dayes  wages  as  John  Qil lyei   payee  him  and 

he  is  make  her  sufficient   work. 

The  first  entry  as  reganls  material-  mul  in  dyeing  is 
found  under  November  'S.i  ■  it  is  ordered  Sir.  Robert 
Blackwood  with  the  first  write  to  liawin  Lowrie  anent  the 
shoe-mack,"  an  order  being  given  at  t  lie  same  time  that 
"the  master  dey  all  Mr.  Blaokwoods  stockens  at  2s. 
sterling."  On  December  31 1,  instructions  were  given 
"  to  writo  to  London  or  Holland  for  oyle,  tessels.  argell, 
mather  and  shoo  mack,"  and  on  January  1.  Iiis2,  "  to 
London  for  200  lb.  weight  famiconnidigo  .  .  .  and 
100  moro  of  Argall  from  Holland."  At  a  later  date  we 
find  an  order  for  Jamaica  Indigo,  and  presumably 
"  famiconnidigo  "  moans  the  same. 

On  November  15th,  there  is  an  entry  re  some  cloth  of 
"  Robert  Blackwood  haveing  had  five  ells  dyed  at  New- 
Millns  quhich  he  complains  of  as  being  damnified  in  the 
deying  .  .  .  they  ordaine  him  get  back  his  cloth 
without  paying  any  thing  for  dyeing." 

Tho  dyer  had  evidently  not  been  successful  in  dyeing 
silk  in  colours,  because  on  December  13,  1682,  it  was 
"  ordered  thatt  the  next  parcoll  of  silk  be  all  dyed  att 
London  except  what  is  for  black  quhich  is  alsoe  to  be 
boyled  off  there  as  well  as  can  be." 

Amongst  other  materials,  the  following  are  ordered 
for  the  dyehouse  on  February  27,  1683  : — "  500  weight 
of  fastick,  one  hogshead  of  galls,  100  of  compeach  wood 
to  be  bought  here  200  weight  matter." 

That  both  loose  wool  and  pieces  were  dyed  at  the 
time  is  shown  in  another  minute  of  the  sarao  date: — 
"  Mr.  Spurrway  present  is  advysod  to  forbear  mixing 
ony  stone  graves  for  ane  months  tymc,"  and  he  is  also 
"  ordered  to  put  in  hand  as  much  Spanish  wool  as  be 
six  peeces  of  cloath  for  black  or  Scarlett." 

The  names  of  two  other  dyers  arc  mentioned  in  the 
minutes  of  March  29th,  1683,  in  which  some  of  the  directors 
are  asked  "  to  agree  with  James  Lamb  anent  tho  dyeing 
the  scarlet  cloth  "  and  "  to  give  Prescook  dyer  two  dozen 
of  silk  stockens  to  dye  black  and  are  content  to  give 
ten  pence  sterling  per  pair  for  the  dyeing  them." 

The  price  charged  for  dyeing  scarlet  was  about  4s.  2d. 
per  pound  (325)  "  to  pary  James  Lamb  fyfety  shilling 
Scotts  for  each  pound  weight  deying  scarlet  cloath." 

The  minutes  of  18th  July,  1683,  contain  some  interesting 
information  as  regards  '"  ane  accompt  of  the  expense 
and  pryce  of  the  severall  cloath  mad  at  the  manufactorie." 
According  to  this,  four  kinds  of  cloth  were  made,  "  a 
super  fain  cloath  all  Spanish,  ...  the  secund  sort 
Spanish    half    Inglish,     .     .     .     the    threed    all    Inglish, 

.     .     the  fourt  sort  of  common  mixtours  and  whyt. 
These  cloths  differed  from  each  other  chiefly  with  regard 
tithe  kind  of  wool  used,  and  it  will,  therefore,  be  sufficient 
to  give  one  of  these  accounts,  the  values  being  in  £  s.  d. 
sterling. 

"  A  super  fain  cloath  all  Spanish  costs  as  followeth  : — 

70ib,.  full  Spanish  wooll  cost  26d.  per  pundis  7  11     | 

For  scaring  and  daying  at  3d.  per  lb.  u     ■      • 

For  spinning  rekoning  67  lb.  at  lOd.  per  lb  -  la  IU 

For  piking  scribbling  and  oyll  *d.  per  pund 

For  warping  boboning  2s.  8d.  for  listing  Is.  6d. 

For  weveing   16  ell  row  at   12d.  per  el  -    o    u 

For  burlling  lis.  for  woking  and  sop  6s.  for  dressing 

and  flnnishing 
For  wast  and  cords  and  wheills 
For  proportion  of  selleries  _ 

19  07     7 

This  pis  will  hold  at  leest  27  ell  and  will  stand  14s.  4d. 

P<The'  charges  for  dyeing  and  scouring  are  certainly 
very  low.  In  this  case  probably  the  loose  wool  was  dyed 
and  used  in  mixtures  with  white  for  greys  or  other  co  ours. 
Another  charge  for  dyeing  piece  goods  is  also  remarkably- 
low  (363):  "to  deliver  to  Gallowway  whyts  arthcart 
dayer  at  Leith,  to  be  dayed  and  dressed  at  3s.  lOd.  Scots 

^The' managers  discovered  that  the  cost  of  dyeing 
had  been  calculated  too  low,  because  on  the  13th  ot 
Mav    1684  it  is  "ordered  that  heirafter  the mester deliver 
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noe  dying  stuff?  to  the  dyer  for  eloath  untill  it  be 
first  entered  in  the  book,  and  that  Mr.  Marr  may  not 
forgett  that  at  every  time  a  not  be  given  him  therof 
shewing  it  is  for  dying  eloath  that  we  may  know  what  the 
dyeing  of  every  ell  of  eloath  stands  us  .  .  .  and  what 
is  given  out  for  dying  of  wooll  James  Marr  may  have 
a  tickit  therof  that  the  concerned  may  know  how  the 
dying  stuff  is  consumed." 

Both  silk  and  worsted  stockings  were  made  at  New 
Mills,  and  from  two  entries  (465  and  467)  some  information 
is  obtained  as  regards  the  different  shades  which  had  to  be 
dyed.  "  Take  soe  much  of  each  of  the  light  collours  of 
silk  as  be  three  or  four  pairs  of  womans  stockins  and  of 
such  collers  as  are  very  currant  and  good  as  grein  masarein, 
blew,  hair  collour,  gold  and  chirie  collour  ane  dozen  of 
each  sort  "  and  "  orders  all  maner  of  collours  of  worset 
to  be  dyed  presently  as  good  reids,  gold,  hair,  grein,  buff 
and  blew  and  what  other  collours  shall  be  thought  fit," 
and  further  "  that  white  worsted  may  be  prepared  for 
working  whyte  worsted  stockens  quhich  is  to  be  dyed 
black." 

The  first  information  regarding  prices  paid  for  dyeing 
materials  is  found  in  minute  482  of  4th  June.  1684  : — 

1000  lb.  crop  mather  £30 

300  lb.  argall  about  £09 

200  lb.  potasses  about  £6 

2  hilds  of  coperas  about  40  stivers                               £4 

30  lb.  cusheneill  about  26s.  sterling  the  lb.  £39 

200  lb.  fussick  £00  I63. 
200  lb.  fanandybuack 

The  last  item  I  suppose  means  Pernambuco  wood,  the  price 
of  which  is  however  not  given. 

In  minute  505  instructions  are  given  to  induce  a  dyer 
at  Kinross  to  enter  the  services  of  the  Company : — 
"  That  Joseph  Young  be  desired  to  speak  with  the  dyer 
at  Kinross  to  try  his  humor,  character,  pairts,  knowledg, 
sobriety,  how  he  is  imployed  if  he  would  remove,  and  for 
what." 

On  16th  July,  1684,  we  find  the  name  of  another  dyer 
who  had  got  into  trouble  concerning  the  price  and  results 
produced  : — "  Haveing  considered  Mr.  Cathcart  accomptt 
for  dyeing  and  finds  that  the  charges  4d.  per  ell  for  Gallo- 
ways when  it  is  alledged  ther  was  but  3s.  lOd.  offered 
yet  finding  they  are  well  done  they  are  content  to  allow 
him  the  said  four  shillings  Scotts  (4d.  sterling)  provyding 
he  doe  all  the  rest  he  is  now  doeing  to  content  and  for 
the  scarlet  eloath  he  soyled  in  the  dyeing  apoints  to 
give  hime  two  ells  of  it  to  make  a  tryall  for  recovery  of  it 
and  if  he  doe  it  to  pay  him  as  Lamb  was  payed,  and  if 
he  doe  it  not,  to  pay  hime  his  dye  stuffs  provydeing 
they  do  not  exceed  the  half  of  the  soume  he  charged  in  his 
accompt  quhich  is  sixty-one ,b    10s.  Scots." 

In  minute  523  it  is  stated  that  the  dyer  at  Kinross  had 
been  willing  to  change  his  position : — "  that  Joseph 
Young  write  to  the  dyer  at  Kinross  to  come  south  that 
we  may  conclude  with  him,"  and  in  536  "  he  writt  to  John 
Home  the  covenants  with  John  Bairns  the  dyer." 

Although  large  quantities  of  soap  were  at  the  time 
imported  into  Scotland,  the  New  Mills  works  seems  to 
have  made  some  of  the  soap  required,  because  in  minute 
556  it  is  stated  "  that  Perie  the  sope  boyler  and  Richard 
Coin  the  drawer  be  dealt  with  to  take  prentices." 

The  following  delivery  of  dyestuffs  was  made  on  the 
29th  of  April,  1685  : — "  ordered  Mr.  Spurroway  and 
James  Marr  to  deliver  to  David  Maxwell  the  following 
dye  stuffs,  allum,  pottasshes,  argall,  coperas,  gall,  crop- 
mather,  mull-mather,  shoe-make,  tarmanick,  logwood, 
wead  what  of  them  they  can  spare  .  .  .  and  this  day 
considering  the  loss,  trouble,  and  time  is  spent  in  weighing 
out  to  David  Maxwell  the  dyeing  stuffs  in  small  by  the 
mester  and  Mr.  Marr  therfor  orders  as  is  above  written 
and  that  ane  abliedgment  be  given  to  David  Maxwell 
to  take  back  what  he  leaves  of  the  said  dyeing  stuffs  at 
the  expireing  of  his  contrack  being  not  within  twenty 
pounds  weight,  and  that  notwithstanding  of  receiveing 
them  he  shall  have  paymentt  of  the  one  half  of  what  he 
dyes  and  the  other  to  go  towards  the  payment  of  the 
dyeing  stuffs." 

The  entry  made  on  5th  September,  1685,  is  of  special 
interest,  because  Indigo  is  definitely  mentioned  for  the 
first    time : — "  Orders     the     writteing     for     .     .     .     five 


hundred  weight  of  logwood,  ane  hogshead  of  coperas 
.  .  .  eight  hundred  weight  of  shoe-make,  to  writt  to 
Holland  for  .  .  .  fivetein  pound  of  aqua  fortis 
.  .  .  and  for  the  price  of  cusheneill  and  barbatas  and 
Jameca  indigo." 

On  the  3rd  March,  16S7,  the  prices  to  be  paid  for  dyeing 
wool  were  arranged ;  David  Maxwell  had  to  be  paid 
"  for  mains  two  pence  per  pound  ;  for  mixtures  of  all 
collours  (in  green  only  excepted)  three  pence  per  pound, 
for  woaded  blacks  three  pence  per  lb.  and  for  ingreen 
collours  twenty  pence  per  pound."  These  prices  must 
have  been  in  pence  sterling,  and  "ingreen"  no  dtubt 
has  reference  to  ingrain. 

On  the  same  day  an  order  was  placed  for  "  makeing 
ane  wadd  fatt  about  fifty  gallones." 

The  minutes  of  May  12th,  1687,  inform  us  that  Robert 
Debnam,  junior,  was  to  sort  and  also  to  dye  all  the  wool 
which  his  father  required,  "  and  for  the  well  dying  therof 
he  is  to  have  as  followeth  viz.  : — 

For  matnes  2s.  6d.  per  score  )  Trone 

For  mixtures  3d.  per  pound  f  pound 

For  waded  black  not  with  indigo  but  wade  3d.  per  lb.  i  of  dyed 

For  ingrained  collours  18d.  per  pound  )  wooli. 

"  These  are  to  be  per  pound  so  dyed  as  to  hold  in  the 
milne.  and  if  they  fade  he  is  to  be  brought  upon  rebate." 

The  dyeing  of  blacks  must  have  given  trouble,  on 
account  of  the  Indigo-  or  Woad-bottom  not  having  been 
dyed  deep  enough,  because  Maxwell  is  ordered  "  anent 
fyne  blacks  viz.  : — to  make  the  best  stall  as  deep  ane 
blue  as  is  made  in  England  for  the  best  blacks." 

Later  on  it  is  ordered  that  Maxwell  is  to  be  also  paid 
a  better  price  for  these  blacks  than  had  been  arranged. 

On  the  21st  of  June,  1687,  the  manufacture  of  "  whyte 
light  eloaths  "  was  discontinued,  and  orders  were  given 
for  the  "  dying  of  whyte  searge  that  lying  at  Newmilns 
a  scarlet." 

It  was  agreed  on  the  2nd  May,  1688,  that  Maxwell 
be  paid  "  fourteen  pens  per  ell  for  quhich  he  oblidges 
himself  to  dye  the  best  and  highest  stall  of  England," 
or  the  "  fyne  blacks."  and  that  he  should  provide  his 
own  materials  required  for  dyeing. 

Besides  Maxwell,  there  were  however  at  least  two  other 
dyers  employed  by  the  firm  (minute  1111): — "Orders 
that  what  dye  stuffs  are  to  be  written  for  heirafter  that 
they  be  bowght  at  Holland  for  six  months  time  and  at 
London  for  nyne  monthes  tynie  and  what  dye  stuffs  are 
upon  Mr.  Maxwaal's  accompt  be  keeped  distinctt  from 
the  rest  of  the  dye  stuffs  that  are  for  Mr.  Spurways  and 
Debnam's  use." 

The  dyestuffs  were  evidently  supplied  by  William 
Blackwood,  because  on  4th  August,  1688,  he  presented 
an  account  for  "  one  hundred  pound  indigo  and  fifty 
pound  cousheneill." 

In  the  minutes  of  22nd  January,  1701,  mention  is 
made  of  weld  : — "  To  desyre  David  Foullis  to  wryt  to  his 
father  to  send  noe  fullers  earth  and  to  hasten  the  strae 
uald." 

The  dyers  do  not  seem  to  have  been  over  anxious  to  take 
anybody  into  their  confidence  or  to  accept  apprentices, 
for  on  April  8th,  1701,  the  directors  deputed  two  of  their 
number  to  go  to  the  works  and  "  to  treat  and  epeake 
with  the  master  of  the  work  to  prevaill  with  him  to  take 
apprentices  to  learne  his  art  of  dying." 

Some  information  as  regards  dyeing  and  dyestuffs  used  in 
Kirkcudbright  may  be  gathered  from  Chalmers9*. 
"  In  Galloway  they  must  always  have  manufactured  the 
wool  of  their  flocks  into  garments.  At  the  end  of  the 
17th  century,  they  even  sold  their  surplus  fabrics  of  wool 
to  their  less  industrious  neighbours."  This  is  also  bornt 
out  by  Symson  who  says  that  in  1684,  the  country  people 
manufactured  much  more  woollen  cloth  than  they  wanted 
for  their  own  use,  and  that  they  sold  the  surplus  at  the 
fairs  of  Wigton  and  other  parts  of  the  country,,  to  those 
who  could  not  supply  themselves. t  "  The  woollen  cloth 
was  manufactured  from  the  raw  material  in  its  natura 
hue.     The  cloth  for  the  men's  coats  was  sometimes  madi 


•  V.  295. 

t  MS.  Account. 
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fmiii  a  mixture  of  white  an. I  blank  wool,  wbioh  gave  the 
i  ri  \  mottled  appearance.  iSi.ii.  ioo.,ix.  p,  326.) 
Bymson  Further  informs  oa  thai  "in  L6M  tie-  people 
gathered  an  exoreeoenoe  whioh  grew  on  die  araiga  in  the 
harith  of  nfinigaff,  ami  which  they  formed  mi"  balls  that 
ihrv  used  for  dyeing  a  purple  oolour;  this  they  called 
ml  ill     They    gathered   another   exaresoenoe    from    the 

roots  of  trees,  wlliell  they  railed  m«»/m«',  a  kind  of  forg 
with  a  broad  leaf  ;  and  tins  they  used  for  dying  a  kind  of 
orange  or  philamort." 

The  Arts  of  Parliament,  1685**,  contain  a  "  Ratification 
of  the  seal  of  cause  ...  in  favour  of  the  lusters 
ef  Edinburgh."  and  in  1686*.  the  duty  on  .Madder  was 
1  to  t:>  Scots  per  thousand  weight.f 
In  order  to  encourage  the  linen  manufacture,  an  Aet 
was  passed  in  the  same  year,6{  setting  forth  that  "the 
dead  were  to  he  burried  in  Scotch  made  linen." 

In  1695*§  "  the  Wakaters  and  Litsters  of  the  said 
Burgh  of  Dundee  protest  against  the  said  Ratification  in 
favour  of  the  Nyne  Trades  within  the  Burgh  of  Dundee," 
the  weavers  and  the  fullers  were  included  but 
not  the  dyers.  In  response  to  this  protest  the  Act  was 
ratified,  and  the  dyers  were  incorporated  with  the  fullers 
under  the  name  of  "  the  waulker  trade."  Against  this 
decision  the  town  and  the  trades  of  Dundee  however 
lodged  a  protest. 

The  words  "  lit,  lifting,  litster."  in  their  various  ways 
of  spelling  are  so  frequently  quoted  in  this  paper,  that  an 
attempt  to  explain  their  proper  meaning  will  not  be  out 
of  place.  In  the  first  instance,  lit  or  let  means  a  dye, 
a  colour,  a-tiuge,  a  hue,  or  a  stain,  but  it  is  difficult  to  state 
definitely  whether  it  means  a  particular  kind  of  dyestuff  or 
whether  it  was  used  in  a  generieal  sense.  The  word  may 
have  been  derived  from  Litmus,  but  it  is  also  probable 
that  it  is  an  abbreviation  of  lichen.  It  is  remarkable  that 
the  word  lichen  has  not  been  found  in  any  of  the  records 
which  have  been  examined,  although  the  author  feels 
that  it  is  safe  to  assume  that  lichens  must  have  been 
the  principal  raw  material  for  the  supply  of  dyestuffs 
I  and  in  early  times.  In  some  of  the  records  we  find 
"  Meitaching "  in  place  of  bleaching,  and  if  we  assume 
that  lichen  may  have  been  similarly  spelled,  the  above 
suggestion  does  not  seem  unreasonable. 

It  is  likely  that  "  country  lit  "  refers  to  this  kind  of 
dyestuff.  but  it  is  more  difficult  to  explain  the  meaning  of 
"  orchard  lit,"  unless  it  has  been  derived  from  the  walnut 
or  some  other  kind  of  tree  growing  in  orchards.  "  New 
lit  "  may  possibly  have  meant  the  lichen  before  it  was 
prepared  for  dyeing,  whilst  "  corklit."  which  was  found 
on  rocks,  without  doubt  refers  to  a  kind  of  lichen  similar 
to  Archil. 

In  Wright20  we  find  the  following  references  to  lit  : — 
"  The  Lichfn  Tartareus  yields  a  lit  or  dye  ;  " — "  Its  like 
Pathhead  lit,  soon  on,  soon  aff  ;  " — "  The  Purpura  that 
lives  in  .Van'  Euxiut,  if  the  fishers  strike  it  on  the  head 
it  renders  out  all  its  blood,  and  it  is  an  excellent  litt ;  " — 
"  His  hands  deep  dyed  in  darkest  lit :  " — "  Nouthire 
to  tolv  ne  to  taunde  transmitte  we  na  vebbis.  To  vermylion 
ne  violett  ne  variant  littis  ;  " — "  Of  nae  ither  litt  but  the 
hue  of  the  ewe  :  " — "  The  dyster  .  .  .  lost  his  shop 
an'  a'  his  claith,  His  bowies,  pots,  an'  lit.  " 

Only  one  quotation  is  given  which  might  be  considered 
as  a  justification  of  the  statement  that  lit  means  "  au 
indigo  dve  "  : — 

"Dyster  Cave,  wi'  his  darkest  litt.  keeps  dippin'  awa." 

To  litt  {lilt  or  let)  means  to  dye  or  to  tinge,  Unit  or 

htti/t  means  dyed,  and  lifting — dyeing.     In  the  following 

references  the  word  is  used  in  a  general  sense  : — "  Coarse 

home-made     plaiding.    fitted   blue  ;'"-° — "  Wi'    a   hap   o' 

-  an'  my  muckle  blue  lit  froke  inunder  her  head 

slers  ;   "-" — "  I  heve  some  game  to  send  with  thee 

.■>,, — ..  Tnjt,s  c]athjs  sente  he  hedire  to  mee  For  to 

e  thayme,""  and  in  this  paper  the  word  is  frequently 

used  in  connection  with  the  dveing  of  red,  violet,  blue, 

scarlet  and  black. 

W  e  have,  however,  proof  in  the  following  references 
that   the  word  was   used  distinct   from  and  in  addition 


■  VIII.  534. 
t  38,  Vin..  604a. 

-  VIII.  598. 
S  AcU  Pari.  Gulklmi.  c.  134.  IX.  513. 


to   the    word   dyeing    and    that    in    tfe  '    n  ferred 

to  the  dyeing  "f  fast  colours  only,  ohiefly  [ndigo  ox  Woad  : 

— "He'll    die   all    manner   of   colours    but    blue,    and    that 

is  gone  to  the  titting ;  "21     "  Wee!  dy'd  ami  lit  it  thn 
and     through;"1'     "The     W'.k  II    (shall)    .    .    .     bee 
nisi    dved  I   and   eouien  d   withe   tin    ooulour 

Mil. •;  "'-'-•  -"The    broo    (broth)    that    they    lit    the    black 
claith  wi'."20 

From  the  foregoing  we  should  however  not  be  justified 
in  assuming  that  fitting  was  applied  in  general   to  tho 
dyeing  of  fast  colours,  because  in  this  paper  references 
made  to  "  litstars  of  fals  colours,"  and  further  also  that 
"  to   let  is  to  dye,  but  not  in  fast  colours."20 

The  word  lit-ter  or  litetar  in  place  of  dyer  was  no 
doubt  chiefly  used  in  the  North,  and  particularly  in  York- 
shire and  in  Scotland.  Wright  informs  us  that  "  The 
Tinctors  were  dyers,  or  in  the  vernacular  of  tho  north 
•  litsters.'20  and  further  that  in  Yorkshire  the  word  was 
applied  to  a  female  dyer,20  whilst  in  some  parts  of 
Scotland  a  dyer  was  known  as  "  Littie." 

In  the  following,  reference  is  made  to  a  dyer  and  to  the 
use  of  argol  in  dyeing  : — "  Tak  the  greia  of  tho  Wync  that 
mene  fyndis  in  the  tounnes,  that  litsters  and  goldsmythee 
uses."  21 

As  has  been  shown  in  the  case  of  the  two  words  lifting 
and  dyeing,  the  words  litster  and  dyer  are  also  frequently 
found  side  by  side  in  one  and  the  same  record,  and  whilst 
the  proofs  brought  forward  do  not  show  in  every  case 
that  the  occupation  of  the  litster  was  distinct  from  that 
of  the  dyer,  the  author  feels  justified  in  suggesting  that 
in  many  cases  such  a  distinction  did  actually  exist  and 
that  the  litster  occupied  a  similar  position  to  that  held  in 
early  times  in  France  by  the  "  teinturiers  en  bon  teint," 
whilst  the  dyer  might  be  compared  with  the  "  teinturiers 
en  petit  teint." 

The  word  lit  was  also  used  in  a  number  of  compound 
words,  such  as  "  lit-  fatt,  -fat,  -fait,"  a  dye  vat;  "  lit- 
house,  -hous,  -hows,"  a  dye  house.  In  Banffshire  20  the 
"  lit-pot  "  at  one  time  seems  to  have  been  an  indispensable 
article  in  every  home  : — '"  Beside  the  fire  stood  another  pot 
covered  with  a  slab  of  stone.  It  was  the  lit-pot,  i.e.,  a 
pot  used  for  the  dyeing  of  wool,  for  the  most  part  of  a  blue 
colour,  and  giving  forth  when  the  wool  was  turned  a  very 
strong  smell  of  ammonia." 

In  the  Aberdeen  Records  we  find  reference  to  dye  vats 
in  the  following  : — "  Ane  gryt  lining  leid  price  tuenty 
poundis,  ane  litil  lifting  leid  price  sax  poundis,"  19  and 
according  to  a  communication  received  from  Mr.  Edge, 
the  word  "  lit-pig  "  denoted  a  vessel  which  was  employed 
in  Scotland  for  the  preparation  of  orchil. 

The  most  important  information  contained  in  this 
paper  has  been  derived  from  records  connected  with  the 
burghs  on  the  east  coast  of  Scotland,  and  particularly 
with  those  shipping  towns  which  in  the  earliest  times  had 
an  active  trade  with  the  Continent  and  especially  with 
Holland  and  France.  It  is  probably  correct  to  assume 
that  in  these  towns  materials  were  employed  in  dyeing 
which  were  unknown  in  most  of  the  other  parts  of  Scotland, 
but  it  would  be  incorrect  to  infer  from  this,  that  dyeing 
was  necessarily  confined  to  these  places.  Dyeing,  like 
spinning  and  weaving,  was  without  doubt  practised  in  the 
earliest  times  in  every  part  of  the  country,  and  as  we  have 
seen  from  some  of  the  records,  the  "  lit-pot "  formed  an 
indispensable  article  in  every  home,  but  as  the  population 
increased  and  as  the  laws  of  the  burghs  became  leas 
stringent,  dyeing  became  a  distinct  occupation  in  many 
places  outside  the  burghs. 

The  author  desires  to  express  his  thanks  to  Mr.  R. .  K. 
Hannav,  M.A.,  and  to  Mr.  C.  W.  Yule,  kLA,  of  the  His- 
torical and  Antiquarian  Department  of  H.M.  General 
Register  House,  Edinburgh,  for  their  kindness  in  pointing 
out  sources  of  information  and  for  placing  the  records 
in  the  Register  House  at  his  disposal ;  to  Mr.  Charles  \\ . 
Sutton.  M.A..  Chief  Librarian  of  Manchester,  for  giving 
him  everv  facilitv  for  consulting  the  many  valuable  works 
in  the  Manchester  Free  Reference  Library;  and  last  but 
not  least,  to  his  friend  and  colleague  Mr.  T.  W.  rox. 
M.Sc.Tech.,  for  the  interest  which  he  has  taken  in  this 
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Discussion. 
Mr.  Hann ay  observed  that  as  far  as  his  knowledge  went, 
one   pound   Scots,  far   from  being  two  shillings  sterling, 
was  five  pounds  sterling.     He  was  surprised  to  find  that  in 
the  values  read  out  pounds  Scots  were  given  both  for  wages 
and  for  prices  paid  for  materials.     Even  at  the  present 
time  in  Scotland  when  a  jurvman  failed  to  answer  to  his 
summons  he  was  fined  five  pounds  Scots  (£25  sterling). 
The  lecturer  had  referred  to  the  privileges  of  the  incorpor- 
ated trades  in  Scotland,  one  of  which  was  to  send  the  deacon 
of  the  trades  as  a  representative  to  the  Town  Council. 
That  privilege  still  survived.     Year  by  year  in  Glasgow, 
Aberdeen,  and  other  cities  the  Trades  Council  met  after 
the  November  elections,  and  appointed  their  deacons  for 
the  year,  who  afterwards  went  in  a  body  to  the  Council  to 
be  sworn  as  members  of  the  Town  Council.     The  Dean  of 
Guild,  who  had  charge  of  all  the  building  operations  in  the 
City,  was  the  head  of  the  Trades  Council,  and  was  appoint- 
ed by  the  brethren  of  the  amalgamating  trades.     It  was 
a  pity  that  such  positions  were  now  sometimes  filled  by 
men  who  had  no  connection  whatever  with  the  trades  they 
represented.     For  instance,  the  Deacon  of  the  Dyers  and 
Bonnet  Makers  in  Glasgow  for  several  years  had  been  a 
lawyer.     The   industry    of   bonnet   making    and     bonnet 
dyein<*  was  a  very  important  one  in  the  west  of  Scotland 
until  as  late  as  the  early  19th    century,  the    burgh    of 
Kilmarnock  being  recognised  as  the  centre  of  the  industry. 
Even  at  the  present  dav  he  believed  Kilmarnock  bonnets 
were  made  and  dved  in  the  burgh  itself.     An  interesting 
reference  had  been  made  to  the  circumstance   that   cloth 
was  made  from  the  wool  of  white  sheep  and  black  sheep. 
The  cloth  so  woven  was  known  in  Scotland  as  hodden  grey 
lanjlice  homespun).     Scottish  literature  contained  many 
references  to  characters  "  clad  in  hodden  grey."     Many  a 
Scottish  housewife  had  reason  to  thank  her  forbears  for 
weaving  so  much  cloth  in  the  past,  much  of  it  having 
been  transmitted  in  the  form  of  dowries. 

Mr  Hubner,  replving  to  Mr.  Hannay,  said  that  in  the 
traasiations  of  the  records  referred  to  one  pound  Scots  was 
given  as  Is.  8d.  .  .  ^ 

Dr.  G.  J.  Fowler  said  that  the  primitive  methods  of  the 
old  Scottish  dyers  were  similar  to  those  even  now  carried  on 
in  India.  The  varietv  of  dyes  used  by  them  was  very 
considerable,  among  them  being  some  which  were  now  in 
use  in  India  for  the  finest  carpets.  Though  Indian  carpets 
exhibited  a  great  variety  of  beautiful  designs  only  three 
dves  were  employed  in  their  manufacture,  i.e.,  lac,  indigo, 
and  turmeric,  the  dves  being  coasiderably  "  faster  "  than 
anything  vet  produced  on  the  Continent.  An  old  native 
Indian  d'yer  obtained  the  most  perfect  tints  with  his  various 
dves  by 'apparent  rule-of-thumb,  but  really  as  the  result 
of  an  extraordinary  educated  knowledge  and  experience  of 
the  effect  of  different  weights  of  dyes  variously  applied. 
While  some  of  the  processes  they  had  heard  of  might  appear 
crude  it  was  well  to  remember  that  the  personal  equation 
was  proportionately  great.  In  modern  times  everything 
was  made  as  fool-proof  as  possible.  ■ 

Mr  .f.  H.  Reynolds  said  that  some  of  the  methods  o£  the 
old  handicraftsmen,  if  thoroughly  studied,  might  throw 
hVht  upon  modern  methods.  He  knew  not  whether  the 
dyestuffs  used  bv  the  handicraft  dyers  in  India  were  as 
fast  as  modern  artificial  dves,  but  he  thought  there  was 
substance  in  the  statement  that  when  the  fine  carpets  of 
Persia  or  India  did  fade,  if  thev  faded  at  all,  they  did  so 
harmoniously  and  pleasantly,  the  colour  schemes  ob- 
tained in  the  fabrics  being  a  delight  and  a  beauty  far 
different  to  the  brilliant  effects  produced  by  artificial 
dyestuffs. 
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Glossary. 

Airt,  art. 

Allanerlie,  only  ;  solely. 

Aller  barkis,  elder  bark. 

Allum  ;  Aim  ;  Alme  ;  Alom,  alum. 

Als,  as. 

Amedoue,  starch. 

Anhairas  (Anherd),  to  consent. 

Anneill,  Indgo. 

Argell,  argol. 

Atoure,  beyond,  as  to  time  ;  exceeding. 

Aucht,  ought  ;  should  ;  eight. 

Awin,  owing. 

Awiner,  owner  ? 

Ball ;  Ballis  ;  Bollis,  bale. 

Baneist,  banished. 

Barbatas,   Barbados. 

Barbouris,  barber. 

Bleicheres,  bleachers. 

Bleitsche,  to  bleach. 

Bleitcheing,  Bleitsching,  bleaching. 

Blew  fatt,  blue  vat. 

Boboning,  winding. 

Bocht,  bought. 

Breid,  width. 

Brissell;  Bris-;L,  Brazil  wood. 

Bron,  brown. 

Brugis,  Bruge. 

Byrthing,  size  ;  bulk  ;  burden. 

Campveir,  Veere. 
Carsages,  Kersey. 
Cast,  to  fade. 
Chalraer,  chamber. 
Chamlet,  camlet,  a  cloth. 
Chirie,  cherry. 
Claith  ;  Clathe,  cloth. 
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i  laith  Berg,  Berge. 

Oompeach  n I.  Logwood. 

Conduction,  the  ae<  ol  hiring  in  general. 
( topers  ;  Copper,  dye  \ at. 
Coatia,  duty. 

un,  cotton. 
('ninivs.se.  crimaon  ;  also  any  rich  silk. 

r.  a  kind  of  tighter. 
i  r\  it  up,  proclaim  ;  to  call. 
Crymoun,  crimson. 
Culcn  ;  I'ullan,  Cologne 
Cuppruss,  ooperas. 

Danakene,  Denmark. 
Dayer,  dyer. 

■  eing. 
Defalt,  to  adjudge  as  culpable. 
Dekyne,  deacon. 

Donke,  damp;  perhaps  mouldiness. 
I  '■  -sin.  dozen. 
Drawaris,  drawers. 
Drawin,  drawing. 

Kll  ;  elnc.  a  measure  containing  37  inches. 

fine. 
Fait,  fault. 
Fastiek  :   Fussick,  Fustic. 

Fatts  ;    Ffats,  dye   vats. 

feast. 
Fewirzer,  Februarv. 
Flanderis ;   Flandirs,   Flanders. 
Flemygis,  Flemish. 
Fleshcr :   Flesseris,  butcher. 
■lory,  the  flurry  of  the  Indigo-  or  Woad-vat. 
Fourt.   forth. 
Fra,  from. 
Praise,  frieze. 
Fusteonis,  fustian. 

Gaid,  woad. 
Gallis,  galls. 
'•eir.  accoutrements. 

_'  ive. 
'■if.  if ;  to  give. 
Gon,  gown, 
tirane.  Cochineal. 
Gno,  green. 
Gudes,  provisions  ;  goods. 

Haist.  the  harvest. 
Haldand,  holding. 
Handwarp,  Antwerp. 
Hoise,  hose. 

Ilk,  each  ;  every. 
Ingill,  English. " 

Kark  ;  Cark,  a  package  (of  alum). 
Kelt,  a  cloth  with  a  nap. 
Kemester,  wool  comber. 
Kettles,  dye  vats. 

Laidnit.  loaded. 

Laik.  vrift  j  pie  Ige  :  lack. 

Last ;  last  is,  a  weight  or  measure. 

Lenth.  length. 

L<;ttyu  :  Littinn  ■  Lvttin,  dyeing. 

Lining  :  Linning  :  Lyning  ;  Lynnvn,  linen. 

Lit  ;  l.ytt.  dyestuff. 

Litstar  ;   Litstaris 
teris  :  Lytstar,  dyer. 
Litthouses,  dye  1. 
Littit ;  Lvttvt,  dved. 
Lyk.  like".     " 
1-ynt,  lint. 

M'"J  Maddef '"  ''  ^^  ''  ^^  ''  MMeT  ''  Mather  ;   Matter> 
Mailin'  men,  farmers. 


Litster  ;    Littistair ;    Littis- 


M'-eht,  might. 

Medoun,  meadow  ? 

M.i rat,  market. 

M(  Ming  (Messingerie),  the  office  of  mcsscngcrat-arnis. 

Milne    fulling  mill. 

Na,  nor. 

Xe,   neither  ;   no  ;  nigh. 
Nichtboure,  neighbour. 
Nocht,  not. 
Not,  note. 

Oncostis,  expenses. 
Or,  before. 
•  Ml,  oil. 

Pis,  piece. 

Pok  ;  Pokis  ;  Polks,  poke. 

Prenteis,  apprentice. 

Punsioun,  puncheon. 

Pyp,  pipe. 

Pris,   priee. 

Pyrattis,  pirates. 

Quha,  who. 

Quhilk,  which  ;  who. 

Quhit,  white. 

Redyn,  clearing  ;  scouring. 
Retret  (retrett),  repealed  ;  reversed. 
Rossat  ;  Russatis,  russet  colour. 
Rowan,  Rouen. 

Rowanis  clath,  cloth  of  Rouen. 
Rownd  holland,  rone-skin  ! 
Rwn,  Rouen. 

Ryssyllis,   a  cloth,   perhaps   named  from   Overyssell,   or 
from  Rousselaere. 

Saip  ;  Seip,  soap. 

Said  ;  Sawld,  sold. 

Sarkis,  shirting. 

Schere,  to  shear. 

Scheryn,  shearing. 

Schir,  Sir. 

Schyp,  ship. 

Scribbling,  teasing  of  wool. 

Secund,  second. 

Seid,  seed. 

Selleries,  salaries. 

Sene,  since. 

Serg,  serge. 

Sewin,  seven. 

Sey,  sea. 

Sheermen,  shearers. 

Shoe  mack  ;  Shoe  make,  sumac. 

Sic,  such. 

Smal  (small),  inferior. 

Sowters,  shoemakers. 

Speedful,  expedient. 

Spill,  destroy  ;  spoil. 

Stainings,  dyestuffs. 

Steikis  ;  Steiks  ;  Stek.  pieces. 

Steming,  the  cloth  now  called  tamine  or  taminy. 

Stiffine  ;  Stiffeng,  starch  ;  stiffening. 

Strae,  straw. 

Tailyoris  ;  Teylzour,  tailor. 

Taip,  tapistry, 

Tany,  tawney. 

Tarmanich,  turmeric. 

Tessels,  teasels. 

Thir.  these. 

Thalyt,  to  endure. 

Threed,  third. 

Thrummes,  drums  (warp  beams). 

Tinsaill,  loss. 

Tone  ;  Towis  ;  Town  ;  Twnnis,  a  ton. 

Toun,  town. 

Treis,  barrels. 

Trew,  to  trust. 
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Trie,  a  stick. 
Tua,  two. 
Tyne,  to  lose. 

Uald,  weld. 
Ureell,  Orchil. 
Utheris,  others. 

Vad  ;  Vaid  ;  Veyade,  woad. 
Vebstaris,  weavers. 

Wabstaris  ;  Wobstaris  ;  Wobster,  weaver. 

Wad  ;  Wade  ;  Wadd  ;  Waid  ;  Wead  ;  Wod,  woad. 

Waded,  woaded. 

Wak,  moist ;  watery 

Wakers  ;     Waksters  ;     Walkaris  ;     Walkers  ;     Waulkers ; 

Wolcaris,  fullers. 
Walkmilne  ;  Wakmilne,  fulling  mill. 
Wald  ;  wauld,  weld  or  perhaps  woad. 
Washe,  stale  urine. 
Wast,  waste. 
Watt,  wet. 
Watter,  water. 
Weand,  weighing. 
Weazel,  Wesel. 
Wecht ;  Weght,  weight. 
Welwat,  velvet. 
Wester,  western. 
Wheills,  wheels. 
Whilk,  which. 
Whyt,  white. 
Wirk,  work. 
Wob,  web. 
Wobis,  webs. 
Wont  to  be,  a  custom  or  practice  that  prevailed  in  former 

times. 
Worset,  worsted. 

Zarne,  yarn. 


Newcastle  Section. 


Meeting  held  at  Armstrong  College,  on  Wednesday,  March 
18th,  1914. 


MR.    E.    F.    HOOPER   IN   THE   CHATR. 


THE    USE    OF    COAL  TAR    CREOSOTE    AND 

NAPHTHALENE     FOR     PRESERVING    WOODEN 

FENCES. 

BY  S.  H.  COLLINS,  M.SC,  F.I.C.,  AND  A.  A.  HALL,  PH.D.,  M.SC. 

Although  there  is  no  lack  of  literature  on  the  subject 
of  creosote  yet  there  is  so  much  difference  of  opinion  about 
what  is  necessary  and  what  unnecessary  that  it  is  difficult 
to  obtain  much  useful  information  on  the  subject.  A 
very  fine  abstract  of  recent  work  may  be  found  in  Allen's 
Commercial  Organic  Analysis,  Vol.  III.,  but  the  contra- 
diction on  the  subject  may  be  well  illustrated  from  that 
work.  On  page  368  occurs  the  statement  "  naphthalene 
is  volatile  at  all  temperatures  and  will  disappear  entirely 
from  the  wood  in  course  of  time,"  but  on  page  371  may  be 
read  "  The  naphthalene  of  coal-tar  creosote  volatilises  only 
from  the  superficial  strata  of  the  timber."  Further,although 
much  work  has  been  carried  out  on  the  subject  of  the 
determination  of  tar-acids  and  tar-bases  and  much  im- 
portance has  been  attached  to  those  bodies,  yet  Charitsch- 
koff*  considers  that  although  the  phenols  and  nitrogenous 
compounds  by  themselves  exhibit  considerable  antiseptic 
properties,  their  presence  in  creosote  only  slightly  increases 
the  antiseptic  power  of  the  latter. 

Probably  this  contradiction  is  due  to  excessive  general- 
isation, and  the  authors  propose    to  restrict  themselves 

*  See  this  Journal,  1912,  456. 


to  a  study  of  the  processes  of  creosoting  so  far  as  they 
apply  to  small  timber  such  as  is  used  in  estate  fences, 
where  the  posts  are  subjected  to  different  conditions  of  air 
and  soil. 

Part  I. 

The  usual  method  for  the  assay  of  coal  tar  creosote 
consists  in  taking  the  specific  gravity  at  60°  C.  and  then 
taking  100  grins,  of  the  creosote  in  a  tared  250  c.c.  dis- 
tillation flask,  and  distilling  with  the  bulb  of  the  thermo- 
meter opposite  the  mouth  of  the  outlet  tube.  The  water 
is  estimated  by  collecting  that  fraction  boiling  under 
180°  C.  in  a  graduated  cylinder  and  mixing  with  an  e^ual 
bulk  of  benzene  and  then  measuring  the  water. 

The  distillation  is  then  continued  up  to  316°  C,  the 
distillation  taking  about  15  minutes,  the  total  volume 
of  distillate  is  noted  and  the  residue  in  the  flask  after  cooling 
is  weighed.  During  the  distillation  note  is  taken  of  the 
amounts  coming  over  at  different  temperatures,  particularly 
at  the  temperatures  of  205°  C,  215°  C,  220°  C,  245°  C, 
271°  C,  300°  C,  and  316°  C. 

The  tar  acids  are  determined  in  the  whole  distillate  by 
extraction  with  three  lots  of  warmed  12  per  cent,  caustic 
soda  of  25  c.c,  15  c.c,  and  10  c.c  respectively.  The 
caustic  extract  is  washed  three  times  with  ether,  the  ether 
collected  and  washed  with  5  c.c.  of  the  soda  solution,  which 
is  then  mixed  with  the  main  quantity  of  the  soda  extract ; 
this  is  placed  in  a  200  c.c  burette  and  heated  on  the  water- 
bath  until  all  the  ether  is  expelled,  cooled  and  50  per  cent, 
sulphuric  acid  added  until  the  whole  is  acid,  the  burette 
is  then  allowed  to  cool  and  the  volume  of  the  tar  acids 
is  read  off.  If  desired  the  tar  bases  are  estimated  in 
a  similar  manner  by  extraction  with  sulphuric  acid. 

The  naphthalene  is  determined  either  by  direct  filtration, 
or  by  precipitation  with  picric  acid.  This  latter  method 
gives  the  total  hydrocarbons  (naphthalene  and  others) 
capable  of  yielding  insoluble  picrates.  The  precipitation 
is  carried  out  on  a  portion  of  the  distillate  from  the  crude 
creosote  by  diluting  with  glacial  acetic  acid  and  then 
adding  a  large  excess  of  a  saturated  solution  of  picric  acid 
warmed  to  80°  C.  After  cooling  the  precipitate  is  filtered 
off,  washed  with  picric  acid  solution,  and  dissolved  in 
N  /10  NaOH.  The  excess  of  caustic  soda  is  then  estimated 
by  titration  with  N  /10  H2SOj.  If  most  of  the  insoluble 
picrate  were  due  to  naphthalene  each  cubic  centimeter  of 
N /10  alkali  used  would  be  equivalent  to  00128  grm. 
naphthalene.  The  authors  attempted  to  estimate  the  tar 
acids  directly  by  taking  5  c.c.  of  the  original  creosote, 
diluting  with  50  c.c.  ether  and  extracting  successively  with 
10,  5,  and  4  c.c  of  12  per  cent.  NaOH.  This  was  washed 
into  a  Gerber  tube,  the  ether  boiled  off  and  3  c.c.  cone, 
sulphuric  acid  added,  the  tube  was  then  spun  and  the 
volume  of  the  tar  acids  read  off. 

This  method  was  found  to  give  much  lower  results 
than  the  previous  one.  This  is  due  apparently  to  the 
large  excess  of  ether  used,  as  was  proved  by  an  experi- 
ment in  which  low  boiling  petrol  was  used  instead  of 
ether.  The  petrol  method  gave  a  higher  result,  but  not 
such  a  high  result  as  the  direct  extraction  of  the  distilled 
creosote. 

In  order  to  test  the  value  of  the  picric  acid  method 
for  the  estimation  of  naphthalene,  the  naphthalene  was 
estimated  in  a  sample  of  creosote  by  this  method  and  aiso 
by  very  careful  distillation  of  the  creosote  with  a  Young's 
"  rod  and  disc  "  still  head  of  twenty  discs.  The  latter 
method  gave  results  on  an  average  20  per  cent,  lower  than 
the  picric  acid  method.  As  in  this  second  method  the 
naphthalene  was  isolated  and  its  melting  and  boiling  points 
taken,  and  as  the  distillation  was  carried  out  in  such  a  way 
that  no  naphthalene  could  be  lost,  it  was  decided  that  the 
second  method  gave  results  more  approaching  the  truth 
than  the  first  method.  There  was  a  possibility  that  some  of 
the  naphthalene  had  been  decomposed  by  over-heating,  so 
the  experiment  was  made  of  fractionating  some  creosote 
collecting  the  fractions,  mixing  them  together  and  re- 
fractionating.  This  was  done  four  times,  and  it  w  '- 
found  that  the  fourth  distillation  gave  the  same  quantities 
of  distillate  at  the  different  fractions  as  the  first,  showing 
that  neither  the  naphthalene  nor  the  other  constitueats 
of  the  creosote  were  decomposed. 
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Experiments  were  also  carried  out  to  boo  if  it   were 

ale  t<>  separate  out  some  of  the  constituents  of  tho 

aote  by  distillation  in  steam.     It  was  found  that  tho 

tote  was  only  very  slightly  volatile  in  steam,  and  that 

the  distillate  w;oi  almost  as  great  u   mixture  as  the  original 

>te  Itself. 

Phase  experiments  show  tlmt   the  best    method  for  the 

:     is  to  carefully  distil  it.  using  a  long  still 

head  of  the  "  rod  and  dise  "   type  up  to  a  temperature  of 

•JT1   c.  and  then  a  shorter  one  until  the  temperature 

reaches    316    C.     The    naphthalene    comes   over    between 

th.   temperatures  ol  205   C.  and  l'.'h   C.     These  fractions 

solidify  in  the  receiving  vessels,  and  on  cooling  ran  be 

hed  and  the  melting  point  taken.     The  liquid  fractions 

coming  over  above   and   below    these   temperatures  yield 

some  more  naphthalene  on  refractionation.     But  this  error 

ii  I    r  amounted  to  more  than  one  per  cent. 

Part  II. 

Kxperiments  have  been  made  to  study  the  quantity  and 
quality  of  the  preservative  left  in  the  wood  after  treatment 
and  after  many  years  use.  For  this  purpose  large  wood  in 
posts  that  had  been  treated  with  preservative  were 
examined  in  the  following  manner.  Ordinary  comtuer.-ial 
methylated  ether  was  purified  by  fractionation  through 
a  young's  "  rod  and  dise  "  still  head  of  about  one  meter 
in  height.  To  avoid  risk  of  fire,  the  heat  was  supplied  by  a 
md!e  carbon  filament  lamp  surrounded  with  asbestos. 
Only  the  fraction.  2s  to  36°  (.'.  was  used,  the  remainder 
serving  for  cleaning.  The  ether  so  purified  was  used  for 
extracting  the  wood  in  a  large  extractor  on  the  principlo 
of  the  well-known  *'  Soxhlet."  The  wood  selected  for 
examination  was  shaved  with  an  ordinary  carpenter's 
plane  set  to  cut  coarse  shavings.  About  150  grms.  of 
such  shavings  were  placed  in  the  extractor  which  had 
a  capacity  of  about  one  litre  and  was  connected  up  with 
a  flask  of  about  11  litres  capacity,  containing  about  1J 
litres  of  ether.  A  large  tin  condenser  served  to  return  the 
ether  to  the  extractor.  The  colour  of  the  extract  readily 
indicated  when  the  extraction  was  finished  and  as  a  rule 
a  fresh  charge  of  wood  shavings  was  put  in  as  soon  as  the 
former  charge  had  been  completely  extracted.  By  these 
means  an  extract  from  about  150  to  600  grms.  of  wood 
was  obtained.  The  ether  was  then  distilled  out  again  by 
the  same  method  of  heating  and  fractionation  as  was  used 
for  preparing  the  rectified  ether  of  low  boiling  point  and 
the  extract  was  then  weighed  and  bottled  for  further 
examination.  By  no  means  had  the  whole  of  the  ether 
been  removed  at  this  stage,  but  a  further  treatment 
was  needed  and  was  supplied  along  with  the  fractional 
distillation  of  the  extract.  The  ether  that  had  been 
recovered  was  tested  for  naphthalene  by  the  picric  acid 
test  with  negative  result. 

The  fractional  distillation  of  the  crude  ether  extract 
was  conducted  with  a  "'  rod  and  disc  "  still  head  of  about 
three  decimetres  in  height,  with  a  condenser  only  in  use 
during  the  first  part  of  the  fractionation.  Everything 
distilling  under  100°  C.  was  considered  as  ether,  all  above 
that  temperature  was  considered  as  preservative.  As 
may  be  seen  from  the  accompanying  figures  the  separation 
was  quite  sharp,  indeed  in  most  cases  nothing  measurable 
came  over  between  TO3  C.  and  170°  C.     The  original  weight 


of  crude  ether  extract   had   then   to    i  I   for   the 

amount  of  ether  in  th 

called  preservative  in  the  Table  1. 

The  fractionation  was  oontinui  d  Dp  to  816  C,  for  which 
purpose  a  nitrogen  tilled  thermometer  was  used.  The 
r.  suits  urn-  plotted  M  0O1 1  -.  but  for  the  purpose  of  this 
paper  only  the  most  salient  points  on  those  curves  are 
noted  in  the  tables. 

The  first  column  in  Table  1.  shows  the  results  ol. tailed 
from  an  ash   post   that  had  been   treated  with   ere. 
and  had  been  in  the  ground  fbl  The  amount  of 

preservative  in  the  wood  when  air  dry  was  10-72  [mt  cent. 
and  of  this  amount  none  distilled  at  low  temperatures,  nor 
could  any  naphthalene  be  found.  Somewhat  similar 
results  were  obtained  from  a  beech  post  shown  in  the 
second  column. 

The  third,  fourth  and  fifth  columns  show  the  result-! 
obtained  from  a  post  of  Scots  pine  which  had  been  treated 
with  creosote  fourteen  years  before  and  had  been  used  in  a 
light  sandy  soil.  This  post  was  cut  into  three  lengths 
and  each  portion  shaved  as  before.  It  is  noteworthy 
that  the  middle  portion,  which  stood  just  about  tho  ground 
lev.l.  kept  its  creosote  much  better  than  either  of  the 
other  two  portions  and  further  that  the  creosote  so  kept 
retained  a  much  higher  proportion  of  light  boiling  fractions. 
The  creosote  appeared  to  have  leaked  out  of  the  point 
to  some  extent  and  to  have  evaporated  or  been  washed 
out  of  the  top.  Unfortunately  we  have  not  been  able 
to  obtain  samples  of  the  creosote  actually  used,  but  all 
samples  of  creosote  used  at  present  and  all  such  old 
samples  as  we  can  obtain  show  tne  presence  of  naphthalene 
from  about  5  to  15  per  cent.  It  will  be  noted  that  in  all 
these  cases  where  creosote  was  used  no  naphthalene 
was  found. 

The  remaining  six  columns  in  Table  I.  show  results 
obtained  from  the  treatment  of  wood  with  naphthalene. 
The  naphthalene  was  melted  in  open  tanks  and  the  posts 
submerged,  covered  and  allowed  to  soak  for  some  hours. 
The  post  of  Scots  pine  recorded  in  column  6  had  been 
preserved  fourteen  years  before,  but  had  never  been 
used.  The  very  large  amount  of  preservative  still  left 
in  the  wood  after  all  these  years  shows  that  naphthalene 
does  not  evaporate  so  very  fast,  so  long  as  it  is  imprisoned 
in  the  wood.  Observation  of  the  posts  showed  that  the 
naphthalene  had  evaporated  from  the  surface,  but  that 
at  a  little  depth  the  naphthalene  was  still  there.  In 
columns  7  and  8  are  shown  the  results  from  a  post  that  had 
been  twelve  years  in  mossy  ground.  Similarly  columns 
9,  10  and  11  refer  to  a  post  that  had  been  13  years  in  light 
gravel.  In  all  cases  the  proportion  of  oil  other  than 
naphthalene  is  far  too  high  to  belong  to  any  naphthalene 
crystals  likelv  to  have  been  used.  That  such  concentration 
of  oils  should  have  originated  in  simple  evaporation  seems 
improbable.  Is  it  possible  that  naphthalene  could  °*>dise 
or  pol  vmerise  in  manv  years  time  in  the  pores  of  the  w°°d  ? 
Further,  one  must  "consider  the  disappearance  of  the 
naphthalene  from  the  creosoted  wood.  Is  this  loss  due 
to  evaporation  ?  Might  it  not  be  due  also  to  some  other 
cause  as  suggested  above.  Further  experiment  is 
necessary  to  settle  such  a  point.  Sycamore  wood  contains 
nothing  "soluble  in  ether,  although  the  Scots  pine  might 
have  a  small  amount. 


Table  I. 


12                3                4                5                6  7 
Scots        Scots        Scots        Scots 

Ash.        Beech.        pine.         pine.    [     pine.         pine.  Sycamore. 

Top.  !  Middle.    Bottom,  (unused).  Middle. 


10 


Sycamore.    Sycamore.    Sycamore.    Sycamore 
Bottom.  Top.  Middle.  Point. 


_  per  cent,  per  cent,  per  cent 

Preservative  r* 


n-sniiive  per 
100  parts  of  wood 


1072 


Tenux-rstur 

100—170   ..  0 

o 

*>S-Uh    11-3 

246—271    ....  124 

271—316    .. 

Pitch      

Xaphthilene . . . 


763 


15-77 


0 
0 

14  1 
11  4 

745 


per  cent,  per  cent,  per  cent,    per  cent. 
I 
19-85         3055         17-67         31-66  3307 


per  cent. 
3239 
Fr  actions  p  er  100  p  art3  of  pre  servative. 


0 
0 
35-3 
13-0 
124-2 
\87-0 


0 
52 
200 
151 
24-4 
35-3 


0 

0 

10 

0 

22-2 

83 

24  2    > 

300   1 

226 

8 

0 

83 

0 

0 

78 

10 

12 


0 

0 

86 


7 
86 


per  cent. 
3105 


0 

860 

40 

10-0 

860 


per  cent. 
37-90 


0 

0 

85-1 

5-6 

93 

851 


per  cent 
34-60 


65 
4  0 

89-5 
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Table  II. 


Creosote  before  and  after  use. 

Before. 

After. 

Before.     After. 

Before. 

After. 

Open. 

Open. 

Pressure. 

°c. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Water 

0 

0 

0 

0 

0 

J2-5 

100—170 

0 

0 

0 

0 

6-5 

6-9 

170—205 

16-6 

150 

60 

20 

155 

2-2 

205—245 

19-3 

360 

330 

33- 1 

35-5 

31-8 

245—271 

13-4 

15-4 

200 

17-2 

10-5 

19-5 

271—316 
Pitch 

J50-7 

33-6 

41-0 

47/7  { 

240 
8-0 

19-2 
7-9 

Naphtha- 

lene 

much 

trace 

60 

5-5 

The  alteration  in  composition  of  the  creosote  as  a  result 
of  treatment  of  timber  is  shown  in  Table  II.  The  more 
volatile  portions  of  the  creosote  show  a  tendency  to  be  lost 
during  treatment,  especiallj7  during  open  tank  treatment. 

Conclusion. 

The  only  satisfactory  method  of  determining  naphthalene 
in  creosote  is  by  fractional  distillation  with  a  "  rod  and 
disc  "  still  head. 

Crude  naphthalene  is  a  splendid  preservative  for  timber, 
but  so  much  is  absorbed  that  the  expense  is  great. 
Evaporation  of  naphthalene  seems  limited  to  the  surface 
of  the  post. 

Creosote  disappears  from  the  exposed  parts  of  a  post 
and  also  from  the  point,  but  the  middle  pait  where  decay 
is  most  likely  to  occur  keeps  its  creosote  fairly  well. 

The  more  volatile  portions  of  creosote  are  easily  lost. 

Part  of  the  expense  of  this  investigation  has  been 
defrayed  from  a  special  grant  by  the  Board  of  Agriculture. 
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Multiple  effect  evaporation  ;  An  experimental  study  in  • — ■ — . 
N.  Deerr.  Hawaiian  Sugar  Planters'  Assoc,  Bull. 
No.  42,  1914,  1—47. 

The  calculated  effect  of  self-evaporation  in  a  multiple- 
effect  evaporator  is  never  realised,  owing  to  the  superheating 
of  vapours  and  loss  of  steam  with  the  incondensable 
gases.  The  rate  of  evaporation  is  influenced  not  only  by 
the  gross  temperature  difference,  but  also  by  the  absolute 
temperature  prevailing,  increasing  as  this  increases. 
Increase  of  the  gross  temperature  difference  by  decreasing 
the  temperature  at  the  cold  end  down  to  that  correspond- 
ing to  a  vacuum  of  27  inches,  gave  a  material  increase 
in  the  rate  of  evaporation,  but  not  so  great  as  that  obtained 
by  increasing  the  temperature  (or  pressure)  of  the  direct 
steam  at  the  hot  end.  The  heat-economy  of  quadruple 
effect  evaporators  in  practice  was  found  to  be  between 
0-8  and  0-9.  A  vertical  submerged  tube  apparatus  with 
5  lb.  gauge  pressure  in  the  first  cell  (227°  F,  108-3°  C.) 
and  not  less  than  26-5  inch  vacuum  in  the  last  cell  (127°  F., 
52-8°  C.)  should  evaporate  not  less  than  9  lb.  of  water  per 
sq.  ft.  per  hour,  with  juice  entering  at  212°  F.  (100°  C.), 
and  should  evaporate  4-2  lb.  of  water  per  lb.  of  steam. 
H  these  conditions  are  not  realised,  foul  heating  surfaces, 
too  slow  removal  of  condensed  waters  or  incondensable 
gases,  may  be  suspected.  A  horizontal  tube  film  evaporator 
had  a  much  greater  rate  of  evaporation  than  vertical 
submerged  tube  evaporators. — L.  J.  de  W. 

Patents. 
Drying,  revivifying  and  decarbonising  bone-black  ;  Apparatus 

for or  for  treating  other  granular  or  finely-divided 

materials.     J.    Wetter,    London.     From    M.    Weinrich, 
Yonkers,  N.Y.,  U.S.A.     Eng.  Pat.  6347,  Mar.  14,  1913. 

The  treatment  is  effected,  as  usual,  in  a  revolving  cylinder 
provided  inside  with  projecting  radial  or  slightly  inclined 
blades,  but  to  increase  the  working  capacity  of  the  cylinder 
the  blades  are  made  of  greater  width  ;  and  near  their  free 
ends  they  are  provided  with  longitudinal  slots  through 
which  the  material  falls  in  fine  streams  ;  the  passage  of 
the  material  through  the  slots  may  be  facilitated  by  a 
tapping  device.     At  the  discharge  end  of  the  cylinder 


is  a  retaining  rim  having  outlets  which  can  be  opened  or 
closed  as  desired. — A.  S. 

Drying  and  heating  sand,  grit  or  like  materials  ;    Method 

and    means    for .     T.     and    F.     Coleman,    Derby. 

Eng.  Pat.  20,161,  Sept,  6,  1913. 

A  fixed  horizontal  circular  plate  is  arranged  above  a 
similar  rotating  plate.  Annular  plates  project  upwards 
with  an  outward  inclination  from  the  lower  plate  and 
other  annular  plates,  vertical  or  inclined  inwards,  depend 
from  the  under  side  of  the  upper  plate  into  the  spaces 
between  the  upstanding  plates.  The  material  is  fed  from 
a  hopper  on  to  a  distributing  plate  just  above  the  centre 
of  the  rotating  plate  and  is  driven  outwards  by  centrifugal 
force,  a  current  of  heated  air  being  at  the  same  time 
passed  through  the  spaces  between  the  plates. — W.  H.  C. 

Smoke  ;  Means  for  washing .     J.  D.  Jackson,  Kensing- 
ton, Victoria,  Australia.     Eng.  Pat.  19,762,  Sept.  1, 1913. 

The  process  described  in  Eng.  Pat.  4636  of  1913  (this  J., 
1914,  341)  is  improved  by  providing  means  for  heating 
the  washing  liquid  and  for  adjusting  the  spra37ing  devices 
both  vertically  and  horizontally. — W.  H.  C. 

Dust  from    air    or    vapour ;     Process    and   apparatus    for 

extracting .      J.  Herbing,   Halle  a  /Saale,  Germany. 

Eng.   Pat,  20,700,  Sept.   13,   1913.     Under  Int.  Conv., 
April  14,  1913. 

The  dust-laden  air  or  vapour  is  passed  in  succession 
through  a  series  of  hemp  filters,  of  increasing  fineness, 
arranged  at  an  angle  of  at  least  60°  within  a  casing. 

— W.  H.  C. 

Oas  ;  Apparatus  for  subjecting to  the  action  of  liquids. 

F.  H.  Wagner,  Assignor  to  The  Bartlett  Hayward 
Co.,  Baltimore,  Md.  U.S.  Pat.  1,091,464,  March  24, 
1914. 
In  each  of  a  series  of  superposed  chambers  is  a  rotary 
device  fitted  with  vanes  designed  to  carry  up  and  spray 
the  liquid  in  the  chamber.  A  partition  extends  under  and 
partly  round  each  rotating  device,  so  that  the  gas  may 
pass  up  at  one  side  thereof,  be  acted  upon  by  the  sprayed 
liquid  and  pass  out  at  the  opposite  side,  the  washing 
liquid  being  circulated  in  the  contrary  direction. — J.  L.  F. 
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Oasts;      Purification    of [from    susptnd"!    jxirticles] 

by  formation  of  nisi  In/  tupersaturation.      E.    Moller. 
tier.  Pat.  270.7.-.7,  Feb.  '7,  1012, 

The  gas  is  first  subjected  to  electrioaJ  .lis.  bargee,  or 
washed  or  otherwise  treated  t.>  remove  imparities  ca[>ablc 
of  interfering  with  the  subsequent  supersaturation.  A 
nibit  is  then  produced  by  supersaturation  of  one  of  tho 
constituents  or  of  an  added  gas,  and  the  particles  forming 
the  mist  are  rapidly  separated  by  the  action  of  electrical 
discharges,  oentrifuging,  or  the  like.  The  supcrsaturation- 
mist  may  Ix1  produced  by  the  interaction  of  two  gases,  the 
saturation  temperatures  of  which  arc  higher  than  that  of  the 
reaction  product,  or  by  alteration  of  the  thermodynamic 
condition  of  one  of  the  constituents.  The  gases  may 
be  circulated  alternately  through  a  chamber  in  which  the 
mist  is  produced  an. I  a  device  in  which  the  particles  are 
separated.  For  example,  for  purifying  burner  gases  for 
use  in  the  contact  process  for  the  manufacture  of  sulphuric 
acid,  sulphuric  acid  mist  is  produced  by  periodically 
adding  steam  and  sulphur  trioxide  to  the  gases  at  a  suitable 
temperature:  whilst  for  obtaining  germ-free  air,  water- 
mist  is  repeatedly  produced  and  separated  in  chambers  the 
walls  of  which  exert  an  antiseptic  action. — A.  S. 

Purifying    gases;     Disintegrator -lib:    device   for .     J. 

Hartmann.     C.or    Pat.    1*71.201,    April    1,    1913. 

The  gas  passes  through  annular  chambers  formed  by 
concentric  perforated  drums  and  is  brought  into  intimate 
contact  with  water  spray  by  centrifugal  devices  rotating 
in  the  chambers.  The  centrifugal  device  in  each  chamber 
rotates  in  the  opposite  direction  to  that  in  the  adjacent 
one.— A.  S. 

Steam  and  air  druers.  oil  separators  and  the  like.  J.  E.  L. 
Ogden,  Liseard.  Cheshire.  Eng.  Pat.  21,731.  Sept.  26, 
1913. 

Ths  steam  or  air  is  passed  through  a  number  of  parallel 
narrow  curved  pipes,  having  slots  at  frequent  intervals 
•>n  the  outer  side  of  the  curve.  The  metal  of  the  pipe 
ii  prised  inwards  at  the  slots  so  as  to  form  sharp  edges, 
which  project  into  the  tubes  and  arrest  the  liquid  particles. 

— YV.  H.  C. 

Mixing  or  agitating  device  or  apparatus.  B.  Goldman  and 
Galvanische  Metall-Papier  Fabrik  A.-G.,  Berlin.  Eng. 
Pat  24,587,  net.  29,  1913. 

The  mixing  vessel  is  divided  into  a  number  of  unequal 
compartments  by  radial,  vertical  partitions,  which  are 
recessed  at  their  outer  ends  near  the  wall  of  the  vessel. 
The  mixing  device  or  stirrer  may  be  below  or  above  the 
partitions,  or  it  may  be  situated  at  about  the  middle  of 
the  vessel,  with  partitions  both  above  and  below. — \V.  H.  C. 

Miring  liquids  and  rendering  them  homogeneous  ;    Process 

for .     F.  M.  Berberich.     Ger.  Pat.  271.432,  Julv  26, 

1912. 

The  apparatus  is  shown  in  the  figure.  The  liquids 
entering  respectively  through  /  and  ll,  pass  into  the  annular 
!  passages,   n    and   n>,   and   thence   through   the   narrow 


channels    between   till  i'l'iiis,   i   and   i',  and   their 

-...tings.  The  issuing  jets  ..f  liquid  arc  directed  into  the 
passage,  r.  from  which  the  mixture  Bows  int..  the  discharge 
channel,  m. — A.  S. 

Mixing  liquid  with  gas  ;  Automatic  refutation  of  the  supply 
of  liquid  to,<t  nd  discharge  of  liquid  and  removal  of  gas  from, 

pressure-vessels  for .     YV.  Noll.     Ger,  Pat.  271,641, 

May  9,  1913. 

The   liquid   enters   the    pressure-vessel   through   tie-    ' 

6.  and  rose,  c,  and  the  gas  through  tin-  tube,   /.  whilst  the 

liquid  saturated  with  gas  is  discharged  through  the  pipe, 


e.  The  ball -float  and  lever.  //,  k,  act  on  the  diaphragm- 
valves,  /,  g,  and  the  blow-off  valve,  /,  so  that  as  the  float 
rises,  the  liquid  supply  and  blow-off  valves  are  closed,  and 
the  liquid-discharge  valve  opened,  whilst  as  the  float 
sinks,  the  valves  are  operated  in  the  reverse  manner. 

— A.  o. 


Coal,    ores,    etc.  ;     Method   of  and    means  for   separating 
different  kinds  of  minerals  such  as .     J.  W.  Black- 
hurst,    Chesterfield,    and    I.    C.    Blackhurst,    Sheffield. 
Eng.  Pat.  26,418,  Xov.  18,  1913. 
The  material  is  dropped  from  a  suitable  height  into  a  vessel 
containing  a  running  stream  of  water,  which  carries  the 
substances    of    lower   specific    gravity    further   from    the 
vertical  line  of  descent.     Scraper-conveyors  at  the  bottom 
of  the   vessel  collect   separately   the  lighter  and   heavier 
substances.     These  conveyors  may  comprise  grids  running 
in  troughs  so  as  to  separate  the  smaller  from  the  larger 
pieces  of  the  substances  having  similar  specific  gray'ty- 
Jets  of  air  or  steam  may  be   blown  through  the  falling 
material  in  order  to  remove  dust. — A.  T.  L. 

Furnaces;    Process  of  lining .     B.    E.    E'dred,   New 

York.  U.S.  Pat.  1,091,567,  March  31,  1914. 
Foe  making  and  repairing  furnace  linings  a  mixture  of 
fine  refractory  material,  such  as  dolomitic  lime,  with  a 
carbonaceous  substance,  to.  tar.  is  projected  against 
the  wall  of  the  furnace  by  a  jet  of  gases,  e.g.  combustion 
gases,  capable  of  protecting  the  material  from  combustion. 

Retort  or  slill.  J.  H.  Castona.  Laine,  Miss.,  Assignor  to 
Castona  Improved  Process  Co..  Culfport,  Miss.  I  .8. 
Pat.  1,092,018,  March  31.  1914. 
Y  cylindrical  retort  is  closed  below  by  a  removable 
bottom  above  which  is  a  fixed  false  bottom,  the  inter- 
venim;  space  forming  a  water-jacket,  which  is  provided 
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with  a  valved  overflow  pipe.  The  counterbalanced 
lid  of  the  retort  tits  in  an  annular  groove  in,  and  is  pivoted 
to,  an  abutment  ring,  fixed  to  the  top  of  the  retort.  Inside 
the  retort  is  a  removable  cage,  the  perforated  bottom  of 
which  is  spaced  away  from  the  false  bottom  of  the  retort 
to  form  a  collecting  chamber.  A  steam-supply  pipe 
extends  upwards  within  the  cage  and  through  the  lid 
of  the  retort,  to  which  it  is  detachably  connected.  A 
drain  pipe  from  the  collecting  chamber  passes  out  through 
the  water-jacket  and  is  jacketed  by  the  water-supply 
pipe.  A  second  water-supply  pipe  is  connected  below 
with  the  water-jacket  and  above  with  the  upper  part  of  the 
retort.— A.  S. 

Extracting    apparatus.     J.    H.    Castona,    Gulfport,    Miss. 
U.S.  Pat.  1,092,019,  March  31,  1914. 

A  car  travels  upon  rails  laid  in  a  horizontal  casing,  the 
open  end  of  which  can  be  closed  by  a  door.  A  perforated 
pipe,  mounted  on  uprights,  extends  along  the  ear  and 
carries  a  perforated  cage,  open  at  the  top,  which  can  be 
tilted  to  discharge  spent  material.  On  the  bottom 
of  the  casing,  between  the  rails,  is  a  heating  coil.  A  heating 
or  extracting  fluid  is  supplied  to  the  perforated  pipe 
through  a  pipe  passing  through  the  door  of  the  casing, 
and  in  the  upper  part  of  the  casing,  above  the  open  top 
of  the  cage,  are  a  solvent -supply  coil  and  a  perforated 
solvent-discharge  coil. — A.  S. 

Metallic    vessels  for    alcoholic  fermentation    and    for    the 

transport  and  storage  of  liquids;    Manufacture  of . 

H.  Held.     Fr.  Pat.  464,337,  Oct.  31,  1913. 

The  vessel,  containing  sand  or  similar  material,  is  rotated, 
rolled  or  oscillated  about  its  longitudinal  axis,  then 
washed  with  weak  acids  or  other  cleansing  agents  such  as 
milk  of  lime,  and  the  interior  surface  coated  successively 
with  tin  or  zinc,  with  copper,  and  with  silver  or  gold. 

-^J.  H.  L. 


Crystallisation ;     Apparatus  for    continuous .     F.    A. 

Biihler.     Fr.    Pat.    464,548,    Aug.    13,    1913.     Under 
Int.  Conv.,  Aug.  16,  1912,  and  Feb.  8,  1913. 

See  Ger.  Pat.  268,409  of  1912 ;  this  J.,  1914,  188.  The 
agitator  blades  may  be  prolonged  to  meet  the  central 
shaft,  so  that  as  they  rotate,  the  material  slides  over  their 
entire  length.  The  ends  of  the  blades  may  be  provided 
with  tooth-like  projections. — T.  F.  B. 

Filter-presses ;      Chamber -plate    for .     J.     Trommer. 

Ger.  Pat.  271,527,  Sept.  25,  1913. 

A  sheet  of  wire  gauze  stretched  in  an  iron  frame  is 
provided  on  both  sides  with  a  layer  of  filtering  material 
("  Steinmasse "),  recessed  so  as  to  form  filter-chambers 
when  a  number  of  the  plates  are  assembled  in  a  press. 

— A.  S. 

Catalytic  reactions  ;   Process  for  carrying  out .     E.  W. 

Andersen,     Glostrup,     Denmark.     Eng.     Pat.      7839, 
April  3,  1913.     Under  Int.  Conv.,  May  14,  1912. 

See  Fr.  Pat.  457,569  of  1913  ;  this  J.,  1913,  999.— T.  F.  B. 

Drying  chambers.     J.  J.  F.  Bales,  Talence,  France.     Eng. 
Pat.  8509,  April  10,  1913. 

See  Fr.  Pat.  455,223  of  1913  ;  this  J.(  1913,  859.— T.  F.  B. 

Drying    air;     Process    and    apparatus    for .     F.    A. 

Daubine,      Auboue,      France.     U.S.      Pat.      1,092,434, 
April  7,  1914. 

See  Fr.  Pat.  411,270  of  1910  ;  this  J.,  1910,  959.— T.  F.  B. 

Furnaces  ;  Regenerative  gas .     F.  K.  Siemens,  London. 

Eng.  Pat.  17,956,  Aug.  6,  1913.     Addition  to  Eng.  Pat. 
10,824,  May  7,  1912. 

See  Fr.  Pat.  461,938  of  1913  ;  this  J.,  1914,  342.— T.  F.  B. 


Evaporator.     F.    Schulz,    Weetzen,   Germany.     U.S.    Pat. 
1,091,897,  March  31,  1914. 

See  Ger.  Pat.  254,486  of  1911  ;  this  J.,  1913,  184.— T.  F.  B. 
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Coke-ovens ;      The     heating    of by    foreign    gas.     R. 

Biermann.     Stahl  u.  Eisen,  1914,  34,  620—624. 

In  view  of  the  high  thermal  value  of  coke-oven  gas,  it  is 
more  economical  to  use  poorer  gases  {e.g.,  blast-furnace 
gas  and  producer  gas  from  coke  breeze)  for  heating  the 
ovens.  Comparative  data  obtained  when  using  blast- 
furnace gas  and  coke-oven  gas  with  similar  ovens  are 
given.  The  chief  difference  in  working  is  that  the  blast- 
furnace gas  as  well  as  the  air  is  preheated  in  regenerators. 
The  gas  is  freed  from  dust  down  to  0-03  grin,  per  cub.  m. 
Blast-furnace  gas  has  the  advantages  of  being  free  from 
tar  and  naphthalene,  and  of  not  sooting  the  burners. 

— T.  St. 

Asphallums ;     Differentiation    of    natural    and    oil 

E.  C.  Pailler.     J.  Ind.  Eng.  Chem.,  1914,  6,  286—289. 

For  distinguishing  natural  asphaltums  (Trinidad  and 
Bermudez)  from  those  prepared  from  asphaltic  petroleum, 
the  author  makes  use  of  the  fact,  observed  by  Marcusson 
(this  J.,  1911,  480),  that  the  first  portions  of  distillate 
from  the  former  contain  organic  acids  or  acid  salts  and 
saponifiable  oils.  30  grins,  of  the  asphaltum  are  distilled 
in  a  small  retort  at  the  rate  of  about  1  drop  in  2  seconds, 
and  two  5  c.c.  fractions  are  collected  in  tared  weighing 
bottles.  Each  fraction  is  dissolved  in  10  c.c.  of  ether, 
washed  with  water,  treated  with  75  e.c.  of  alcohol  and  the 
acid  value  (calculated  to  mgrms.  KOH  per  1  grin,  of 
distillate)  determined  by  titration  with  AT/10  sodium 
hydroxide,  using  5  c.c.  of  a  1  per  cent,  alcoholic  solution 
of  "  alkaline  blue "  as  indicator.  To  determine  the 
content  of  saponifiable  matter,  a  solution  of  5  grms.  of  the 
ash-free  asphaltum  in  30  c.c.  of  benzene  is  boiled  with 
50  c.c.  of  iV/1  alcoholic  potash  under  a  reflux  condenser, 
cooled,  treated  with  250  c.c.  of  95  per  cent,  alcohol,  and 
titrated  with  Ar/1  sulphuric  acid,  using  "alkaline  blue" 
as  indicator  :  the  titration  is  continued  until  the  colour 
change  is  not  affected  by  heating  the  solution  on  the 
water- bath.  A  blank  test  must  be  made.  Some  results 
obtained  are  shown  in  the  following  table  : — 


Acid  values. 


Kind  of  asphaltum. 


Trinidad 

Bermudez     

California     

Maltha  flux     

Bermudez  maltha 

Mexican    

Bermudez  +  California 

(1:1) 
Bermudez  +  Mexican 

(1:1) 
Trinidad  +  California 

(1:1) 
Trinidad  +  Mexican 

(1:11 
Bermudez  +  California 

-(-maltha 
Bermudez  +  Mexican 

+  maltha 


1st  Dist. 


2nd  Dist. 


15-7— 16-2 
9-6—9-8 
011— 0-19  i 
0-12—016 

9-8 
0-22—0-24 

4-9 

5-4 


5-5 
515 


7-9—8-4 
3-2—3-6 
004—007 
0-19 — 0-25 

2-3 
005—009 

1-2 

20 


1-7 
1-22 


Saponif. 
value. 


40-0 

280 

120 

80 

105 
20-5 

19  7 

26  0 
24-9 


— A.S. 

Asphaltum  ;    Determination  of  the  melting  point  o) 

L.  Schanin.     Z.  angew.  Chem.  1914,  27,  215—216. 

The  apparatus  used  is  shown  in  the  figure.  The  asphaltu 
or  pitch  is  introduced  while  molten  into  a  capillary  portic 
at  the  lower  open  end  of  a  tube,  A,  and  allowed  to  solidif 
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A  layer  of  mercury  about  B  mm.  tbiok  Is  introdnoed  above 
the  solid  pitch.  The  tube.  A.  is  then  supported  above 
the  metal  plates,  1'.  whioh  an-  Separated  by  about    1   nun. 


at  the  lower  end  and  are  in  circuit  with  a  bell.  K,  a  battery, 
and  an  electro- magnet,  M.  The  bulb  of  a  maximum 
thermometer  is  supported  near  the  capillary  tube,  which 
together  with  the  plates,  P,  i3  enclosed  in  a  test-tube 
supported  in  a  flask,.  B.  The  flask  is  about  one-third  full 
of  water  and  is  heated  gradually.  When  the  pitch  melt-. 
the  mercury  runs  through  the  capillary  tube  and  completes 
the  circuit  between  the  plates,  P.  whereupon  the  bell,  K, 
rini;s,  and  the  electromagnet  is  energised  so  as  to  shut  off 
the  gas  supply  to  the  burner,  D,  and  admit  cold  water 
from  a  vessel.  E,  to  the  flask,  B.  The  apparatus  is  thus 
cooled  and  the  maximum  thermometer  indicates  the 
melting  point.  The  electro-magnet  may  also  be  arranged 
>p~the  clock.  (.'.— A.  T.  L. 

Gas  standards.     Decision  of  House  of  Lords    Committee. 
Times,  May  1,   19U.     [T.R.] 

The  Select  Committee  of  the  House  of  Lords  has  considered 
the  Rill  promoted  by  the  Gas  Light  and  Coke  Company 
to  abolish  the  test  of  the  illuminating  power  of  gas  supplied 
and  to  insist  only  upon  compliance  with  a  standard  of 
calorific  value,  and  has  decided  to  abolish  the  illuminating 
teal  for  penalties,  but  to  maintain  that  test  for  the  purpose 
of  information.  They  have  also. decided  that  the  calorific 
I  the  gas  supplied  by  the  company  shall  be  one  of 
•>40  British  thermal  units  gross,  with  an  allowance  of  7J 
per  cent,  to  cover  lapses  or  errors  in  production.  Penalties 
will  not  be  im|>osed  unless  the  gas  falls  below  the  minimum 
standard  of  495-5  British  thermal  units.  Seventeen  other 
gas  companies  who  are  promoting  Bills  in  the  present 
^session  have  agreed  to  be  bound  by  the  decision  of  Parlia- 
nent  in  regard  to  the  Gas  Light  and  Coke  Company's 

Oil  resources  of  the  Empire.     Perkin.     See  XII. 

Patents. 

nothing  coal  and  other   minerals  :    Apparatus  for . 

P.  Habets.  Montegnee.  and  A.  France.  Liege,  Belgium. 

Eng.  Pat.  17,011.  July  24.  1913. 
Thb  coal  or  other  material  is  delivered  by  a  stream  of 
water  through  the  pipe,  6,  into  a  hopper,  a,  and  is  met, 
»t  the  restricted  passage  formed  by  the  partition,  c,  by 
>n  upward  flowing  stream  which  enters  at  t.  The  heavier 
articles  are  discharged  with  part  of  the  water  at  g. 
1  eiPart',inn.  '-'-  is  adjustable,  the  areas  of  the  passages 
] «  the  two  streams  being  varied  simultaneously,  in  order 
hat  the  velocity  of  the  downward  stream  may  be  reduced 
o  a  minimum   consistent    with   the   maintenance   of   a 


suffioienl   velocity  in  the  upu   i  urry  away 

the  1  i l_'  1 1 1 .  i  A  finer  adjustment   i-  effected  by 

means  of  a  hinged  flap,  y,  at  the  bottom  of  the  partition, 


An  inclined  shutter,  i.  with  hinged  flap,  ;,  in  the  delivery- 
side  of  the  hopper  removes  any  suspended  particles  which 
accumulate  there.  In  a  modification,  several  ascending 
streams  enter  through  passages  in  the  bottom  of  the  hopper, 
a  solid  inclined  flap  is  arranged  at  the  inlet  side  of  tin- 
partition  and  small  flaps  are  arranged,  behind  the  solid 
flap  and  separated  from  it,  above  each  of  the  vertical 
passages.  (See  also  Eng.  Pats.  22.655  of  1912  and  5519 
of  1913.)— A.  T.  L. 

BriquMing  coal   with   waste  sulphite-cellulose  lyes  and  an 
inorganic    substance.     B.    Gratz.     Ger.    Pat.    271,479, 
Dec.  17,   1912. 
The   inorganic  substance   used  is  aluminium  hydroxide, 
preferably  in  the  gelatinous  condition. — A.  S. 

Coke-oven;    Regenerative with    accessible   conduits   in 

the  foundation.  C.  Still.  Ger.  Pat.  271.515.  June  24. 
1913. 
The  arches  supporting  the  ovens  are  closed  against 
the  accessible  conduits  below  by  a  horizontal  course  of 
bricks.  Air  is  circulated  through  the  passages  bet. 
the  latter  and  the  arches  and  then  passes  to  the  regenerators. 
Excessive  rise  of  temperature  in  the  conduits  below  the 
horizontal  course  of  bricks  is  thus  prevented  and  these 
remain  accessible  while  coking  is  proceeding. — A.  S. 

Coal-aas  ;  Apparatus  for  the  manufacture  of .     R.  C. 

Congdon,  Atlanta.  Ga.     U.S.  Pat.  1,090,813,  March  17, 

1914. 
Each  group  of  retorts  is  connected  with  a  common  stand- 
pipe  sealed  in  liquid  above  and  below  and  through  which 
the  gas  is   withdrawn.     Liquid  is  caused   to   flow   down 
through  the  stand-pipe  without  entering  the_^*?™-( 

Generating   gas:     Apparatus  for .      D     D     Barnum, 

Worcester.  Mass..  and  H.  A.  Carpenter,  .sewicklev.  Pa 
Assignors  to  Riter-Conlev  Manufacturing  Co..  Pittsburgh, 
Pa.     U.S.  Pat.  1.091,111,  March  24.  1914. 
Benches  of  gaa  retorts  consisting  of   two  vertical  rows 
of  retorts,  thelong  axes  of  those  in  each  row  being  in  the 
same  vertical  plane,  are  connected.  row    of  one 

bench  and  the  adjacent  row  of  the  next  bench,  to  a  vertical 
stand  pipe,  which  is  placed  between  them.  The  stand- 
pipes  are  connected  to  the  "  foul  mam.   -^J.  L.  r. 
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Gas-producers.     W.    R.    Degenhardt.     Fr.    Pat.    464,265, 
Oct.  30,  1913. 

Is  a  down-draught  suction  gas  producer  for  continuous 
working,  the  fuel-chamber,  A,  above  the  producer- 
chamber,   B,  is  surrounded   by  an  annular  chamber,  H, 


for  the  distribution  of  air  and  steam  through  a  ring  of 
holes,  H1.  The  grate  consists  of  separate  perforated 
bars,  D1,  which  fit  against  one  another,  without  inter- 
vening spaces,  and  are  supported  by  a  ring,  D,  and  a 
hollow  bar,  D3,  which  passes  diametrically  across  the 
producer.  The  outer  ends  of  the  grate  bars  can  be  raised 
and  lowered  by  a  tool  inserted  through  holes,  L2.  Air 
is  drawn  through  the  hollow  bar,  D3,  into  a  vaporising 
chamber,  F,  heated  by  the  gas  as  it  leaves  the  space 
beneath  the  grate.  Water  is  admitted  continuously  to 
the  vaporiser  at  F1,  and  the  mixed  steam  and  air  pass 
through  the  pipe,  F2,  to  the  distributing  chamber,  H.  This 
chamber  may  be  replaced  by  an  annular  pipe  outside 
the  producer  casing,  connected  with  a  similar  perforated 
pipe  within  the  casing,  or  by  an  annular  chamber  within 
the  producer  casing  surrounding  the  upper  part  of  the 
producer  chamber.  A  further  supply  of  air  is  admitted 
through  pipes,  K,  extending  vertically  downwards  through 
the  fuel-chamber.  Poking  holes,  B*,  are  provided  at  the 
top  of  the  producer  chamber. — A.  T.  L. 

Gas  for  lighting  and  heating  ;  Production  of by  the  action 

of  steam  above  800°  C.  on  a   mixture  of  fuel  and  lime. 
L.  Vignon.     Fr.  Pat.  465,129,  Jan.  29,  1913. 

The  process  described  in  the  Third  Addition,  dated 
Feb.  6,  1911  to  Fr.  Pat.  416,699,  Aug.  12,  1909  (this  J., 
1912,  481),  is  effected  at  a  higher  temperature,  viz  ,  above 
800CC,  and  if  desired  up  to  1100°  C.  or  1200°  C.  The 
reaction  is :  2CaO+3C+4H20=2CaO+2C02+2H2+CH1. 
The  higher  temperature  increases  the  velocity  of  the 
reaction,  and  prevents  the  formation  of  calcium  carbonate. 
Part  of  the  carbon  dioxide  is  reduced  to  carbon  monoxide, 
and  small  quantities  of  hydrocarbons  other  than  methane, 
such  as  ethylene,  are  formed.  The  carbon  dioxide  may  be 
removed  from  the  gas  by  washing,  and  the  carbon  monoxide 
may  be  converted  into  methane  as  described  in  Fr.  Pat. 
416,699  (this  J.,  1910,  1366).— A.  T.  L. 

Oil-gas;     Process   for    obtaining of    uniform    quality 

during  the  whole  of  the  gas-making  period  in  producers. 
J.  Pintsch  A.-G.     Ger.  Pat.  271,270,  May  11,  1913. 

The  oil-supply  pipe  is  fitted  with  a  throttle-valve  which 
is    gradually    and    continuously    closed    during    the    gas- 


making  period,  so  that  as  the  temperature  falls,  the  supply 
of  oil  is  diminished.  In  this  way  80  per  cent,  or  more 
of  the  calorific  value  of  the  oil  is  recovered  in  the  gas 
instead  of  60  per  cent,  as  usual. — A.  S. 

Ammonia   and  combustible  gases  ;    Co7iversion   of  animal 

substances     [u-aste    leather]     into .     A.     T.     Smith, 

London.     Eng.  Pat.  5348,  Mar.  3,  1913. 

Waste  leather  is  mixed  with  coal,  slack,  or  coke,  and 
limestone  or  lime,  in  any  of  the  usual  types  of  gas  pro- 
ducers, operated  with  a  mixture  of  air  and  steam.  About 
70  per  cent,  of  the  nitrogen  contained  in  the  leather 
is  evolved  as  ammonia,  which  is  absorbed  in  the  usual 
way,  the  unabsorbed,  combustible  gases  being  utilised 
in  any  desired  manner. — 0.  R. 

Ammonia  from  gases  ;  Hemovalof .     J.  Marr,  Sheffield. 

Eng.  Pat.  6291,  Mar.   13,  1913. 

Gases  from  the  dry  distillation  of  coal  or  the  like,  are 
cooled  to  condense  tar  and  gas  liquor,  and  the  latter 
is  treated  with  steam  and  an  alkali.  The  steam  and 
ammonia  evolved  are  mixed  with  the  residual  gases  from 
the  first  condensation,  passed  through  a  water  separator, 
to  remove  the  water  fog  together  with  any  tar  which  may 
still  be  present,  and  finally  to  a  saturator. — O.  R. 

Condensers  used  in  gas  works.  G.  F.  H.  Beard,  J.  W. 
Scott  and  R.  and  J.  Dempster,  Ltd.,  Manchester. 
Eng.  Pat.  26,970,  Nov.  24,  1913. 

Inside  a  vertical  casing  having  an  inlet  and  outlet  for 
the  gas,  are  vertical  water  tubes  fixed  at  the  lower  end 
to  a  stationary,  and  at  the  upper  end  to  a  movable  tube- 
plate,  to  permit  of  expansion.  The  upper  tube-plate  has 
a  flange  extending  downwards  from  its  periphery  and 
sealed  in  a  water  trough.  The  water  passes  up  through 
the  tubes  and  flows  over  the  upper  tube-plate  into  the 
water-seal  which  is  provided  with  an  overflow.  The 
flange  may  extend  downwards  nearly  to  the  bottom  of 
the  condenser,  thus  providing  a  large  additional  cooling 
surface. — A.  T.  L. 


Separating  dust,  etc.,  and  sulphur  compounds  from  producer- 
gas,  water-gas,  and  the  like;    Purifier  for .     Berlin- 

Anhaltische    Maschinenbau    A.-G.     Ger.    Pat.    271,122, 
Dec.  12,  1912. 

Within  and  spaced  away  from  the  wall  of  the  purifier  is  a 
retort  packed  with  turnings  of  iron  or  other  metal  capable 
of  combining  with  sulphur  compounds.  Except  at  the 
two  ends  the  wall  of  the  retort  is  porous.  The  gas  enters 
the  purifier,  and  passes  through  the  porous  wall  of  the 
retort,  which  retains  dus't,  etc.  A  blast  of  air  may  be 
passed  into  the  purifier  to  bring  it  to,  and  maintain  it  at. 
the  requisite  temperature  for  the  retention  of  the  sulphur 
compounds  by  the  iron  turnings. — A.  S. 

Blast-furnace  gases  ;     Purification  of .     W.    Schwarz. 

Ger  Pat.  271,303,  April  24,  1912. 
Lime-water  or  other  suitable  solution  is  added  to  the 
water  used  in  the  known  forms  of  purifiers  (centrifugal 
washers,  disintegrator  devices,  etc.),  so  that  in  addition 
to  dust  and  the  like,  carbon  dioxide  is  also  removed  from 
the  gas. — A.  S. 

Mineral  oil  into  volatile  spirit ;    Apparatus  for  converting 

.     The  New  Oil  Refining  Process,  Ltd.  and  J.  L. 

Rossini,  London.  Eng.  Pat.  13,726,  June  13,  1913- 
In  carrying  out  the  process  described  in  Eng.  Pats. 
13,675  of  1908,  28.460  of  1911  and  20,074  of  1912  (tin; 
J.,  1909,  133  and  1913,  937),  the  decension  pipe  by  »hiel 
the  vapours  leave  the  horizontal  or  inclined  retorts  n 
which  the  oil  is  "  cracked,"'  passes  down  into  'a  safely 
box  from  which  the  vapours  pass  to  the  condensinj 
apparatus.  When  it  is  necessary  to  clean  out  the  retort 
the  end  of  the  decension  pipe  is  sealed  by  running  watt' 
into  the  safety-box,  so  preventing  any  flame  from  entenn, 
the    condensers.     Steam    connections    are    provided    a 
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the  rear  end  of  the  retorts  fur  blowing  out  the  vapours 
after  the  •  1 . •. >r--i  have  been  slackened  bat  before  they  are 
removed.    -W.  II.  C. 

Still  [for  petroleum).  ('.  L.  Turner,  New  York  Assignor 
to  S.  II.  Hurt,  Houston,  Tex.  U.S.  Put.  1,091,781, 
March  31,  1914. 

Tin:  erude  oil  Hows  from  a  supply  tank  successively  through 
a  basin,  a  heater,  a  series  of  evaporators,  and  back  to  the 
supply  tank.  The  evaporators  each  consist  of  a  supply 
trough  and  a  delivery  trough,  with  an  intervening  spreading 
floor  on  which  the  oil  is  distributed  in  a  thin  layer;  and 
are  heated  by  radiators  through  which  steam  passes  in  a 
direction  opposite  to  that  of  the  oil.  The  steam  supply 
to  the  radiators,  one  beneath  and  adjacent  to  the  floor  of 
each  evaporator,  can  be  independently  regulated,  Tho 
>urs  from  the  evaporators  pass  to  condensing  coils, 
aed  within  the  liasin.  and  serve  to  preheat  the  crude 
oil  :  means  are  provided  for  accelerating  the  passage  of 
the  vapours  from  the  evaporators  to  the  coils. — A.  S. 

Mineral  oik,  ozokerite,   etc.  :     Removal  of  nriil  from 

after    treatment    trith    sulphuric    acid.     A.     Burkhardt. 
Fr.  Pat.  464,566,  Oct.  7.  1013. 

Tiik  orude  oil,  etc.,  after  treatment  with  sulphuric  acid, 
is  heated  and  a  current  of  air  is  passed  through  it  until 
all  sulphur  dioxide  is  expelled.  The  temperature  should 
not  be  high  enough  to  cause  any  carbonisation.  The 
oil  is  then  allowed  to  stand,  drawn  off  from  the  "  acid  tar," 
heated  with  a  dehydrating  agent  such  as  calcium  sulphate 
(calcined  gypsum)  to  break  down  any  emulsion  of  oil, 
r  and  tar.  and  then  neutralised  with  alkali  and  refined 
in  the  usual  way. — A.  T.  L. 

Alcohols    for     industrial     use;      Carburetting during 

manufacture.     G.  Boulais  and  P.  E.  Lefevre.     Fr.  Pat. 
465,243,  Jan.  31,  1013. 

mot,  for  use  in  internal-combustion  engines  is 
enriched  with  acetylene,  ethylene,  or  ether,  in  order  to 
increase  its  calorific  power.  The  alcohol  vapours  from 
the  still  are  passed  through  layers  of  calcium  carbide, 
whereby    the    alcohol    is    dehydrated    and    acetylene    is 

rated  and  passes  with  the  alcohol  through  the 
notifying  column  and  condenses  with  it  in  the  receiver. 
The  alcohol  may  in  addition  be  saturated  with  oxygen 
and  nitrous  oxide,  or  preferably,  with  ethylene.  The 
ethers  which  separate  during  distillation  of  the  alcohol 
are  freed  from  acids  and  mixed  with  the  alcohol.  Crude 
ether  containing  alcohol  and  water  is  also  added  in  order 
to  bring  the  alcohol  to  a  standard  calorific  power. — A.  T.  L. 

Utiliaation   of  the   waste    heal   of  caked .     C. 

Semmler.     Wiesbaden,    Germany.     Eng.    Pat.    23,274, 
15.  1013. 

SbrFt.  Pat.  463.299  of  1913:  this  J..  1014.  411.—  T.  F.  B. 

Gaseous    mixture  ;    Process   and   apparatus    lor  producing 

combustible .     A.     Rosenberg.     Fr.     Pat.     464,357, 

I  ict.  31,  1913.     Under  Int.  Conv.,  Nov.  2,  1912. 

She  Eng.  Pat.  25.165  of  1912  ;  this  J  .  1913,  1149.— T.  F.  B. 

Gas  producer.     T.  de  Fontaine.     Fr.  Pat.  464.549,  Aug.  13, 

1913.     Under  Int.  Conv.,  Aug.   13,   1912. 
See  Eng.  Pat.  18.413  of  1013  ;  this  J..  1014,  41 1.— T.  F.  B. 

Instilling  mineral  oils  and  the  like  ;  Process  of  and  apparatus 

for ■     K.  Kubierschkv.  Eisenach,  Germany.     Eng. 

Pat.  15.300.  July  2.  1013." 

See  Fr.  Pat.  460.156  of  1913  ;  this  J.,  1914,  68.— T.  F.  B. 

!  Mineral    oils  ;     Method    of    treating .     ML    Melamid, 

Freiburg,    Germany.     U.S.    Pat.     1,002.448,    April    1 
1914. 

See  Eng.  Pat,  5484  of  1913  ;  this  J.,  1913,  1000.— T.  F.  B. 


Mineral  wax  ;    Process  for  refining  and  decolourising . 

K.  C  W.  A.  von  Boyen,  Barmstedt,  A—ignn»  to  Wachs 
und  Oeresinwerke  r.n  Hamburg,  J.  Bohliokum  and  Co., 
Hamburg,  Germany.  I'.s.  Pat  1,092,629.  April  7 
1914. 

Bra  Fr.  Pat.  425.  iiii  of  1911  ;  this  J.,  1911,882.  -T.  V.  B 

Add  sludge  and  liquors  product d  </«   by-products   tluring 
the  washing  tif  mineral  oils  .    Proa  u  for  working  up  the 

.     W.  Pau  and  P,   Eberhardt,  Grabow,   Assignors 

to  Kutgerswerke.  A.-G.,  Berlin.  I'.S.  Pat,  1,092,386 
April  7,  1914. 

SEEGer.  Pat.  261,777  of  1911  ;  this  J.,  1913,  004.— T.  F.  B. 

Separating  different  kiwi*  of  minerals,  such  as  coal,  ores, 
etc.     Eng.  Pat.  26,4 Is.     s,.    [, 

Manufacturing  a  binding  or  covering  medium  from  waste 
sulphite  lyes.     Eng.   Pat.  7324.     Set    V. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patent-;. 

Regenerative  oven  for  carbonisation  of  peat,  lignite,  wood, 
sawdust  and  all  solid  fuels  which  do  not  swell  whin 
distilled,  and  for  the  recovery  of  by-products.  G. 
Guardabassi  and  P.  Goulliard.  Fr.  Pat,  404,501, 
Oct.  25,  1913. 

A  vertical  retort  is  composed  of  elements,  T,  each  con- 
sisting of  two  truncated  conical  portions  such  as  /,  c, 
having   inclined,   elliptical   bases  at   both   the  larger  and 

I 


smaller  ends.     The  longer  axis  of  each  large  ellipse  is  in  a 
different   vertical   plane,   these   planes  all  containing   the 
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vertical  axis  of  the  retort  and  making  equal  angles  with 
one  another  and  a  total  angle  of  360°  from  the  lowest 
element  to  the  uppermost.  The  two  lowest  elements  are 
protected  by  firebrick,  the  others  being  of  cast  iron.  The 
elements  fit  together  at  the  small  ends,  and  an  extension- 
piece,  d,  is  provided  at  the  bottom  of  each  to  protect  the 
gas  outlets,  1,  2,  3.  4,  5.  The  peat,  etc..  passes  downwards 
through  the  retort  as  the  coke  is  gradually  withdrawn 
from  the  chamber,  I,  at  the  bottom,  and  the  gases  from 
each  element  pass  to  separate  condensers.  The  retort 
is  heated  by  gases  from  the  furnace  chamber,  J,  where 
fuel  is  fed  continuously  on  to  the  grate  from  an  inclined 
chamber,  Y.  The  hot  gases  circulate  around  the  retort 
and  then  pass  downwards  between  the  walls,  7,  8,  to  the 
chimney.  The  air  supply  for  the  furnace  chamber  is 
drawn  in  at  the  bottom  of  the  annular  flue  which  surrounds 
the  wall,  S,  passes  up  and  down  the  length  of  the  retort 
and  then  through  dampers,  K.  to  the  chamber,  Z,  beneath 
the  grate.  This  chamber  contains  water  normally  at  the 
level,  h,  h1,  and  serves  to  generate  steam  for  mixing  with 
the  air  supply.  In  starting  the  retort,  the  water  level  is 
lowered  to  y,  y1,  in  order  to  admit  air  from  openings 
normally  sealed.  This  water  also  seals  the  opening,  U, 
from  which  the  coke  is  withdrawn,  and  serves  to  quench 
the  coke,  the  steam  and  ammonia  formed  thereby  passing 
to  a  condenser  through  the  outlet,  5. — A.  T.  L. 

Gas    mantles ;     Manufacture   of  incandescent .     J.    I. 

Robin,  London.     Eng.  Pat.  28,285,  Dec.  8,  1913. 

The  fabric  for  making  the  mantles,  whether  upright  or 
inverted,  is  knitted  or  woven  from  two  or  more  threads, 
one  or  more  of  which  is  previously  impregnated,  whilst 
the  remaining  threads  are  not  impregnated  and  are  burnt 
entirely  away  during  incineration.  Unevenness  of  the 
fabric  of  the  mantle  after  incineration  is  thus  prevented. 
The  different  threads  may  be  given  distinctive  colours. 

—A.  T.  L. 

Incandescence  bodies  [of  boron]  for  electric  lamps,  furnaces, 
etc.  E.  Podszus.  Fr.  Pat,  464,552,  Aug.  21,  1913. 
Under  Int.  Conv.,  Aug.  21,  1912. 

Ijjcandescence  bodies  or  filaments  of  pure  or  almost 
pure  boron  are  claimed.  They  may  be  formed  from 
very  finely  divided  boron  nitride  mixed  with  a  suitable 
binder,  which  is  removed  by  heating,  the  filaments  being 
converted  into  pure  boron  by  heating  above  2000°  C. 
in  a  current  of  ammonia.  A  small  quantity  of  finelv 
divided  carbon  may  be  added  to  act  as  a  catalytic 
agent  and  facilitate  decomposition  of  the  nitride. 
Amorphous  boron,  which  if  pure  and  highly  compressed, 
has  a  sufficiently  low  resistance,  may  also  be  used  for 
preparing  the  filaments.  It  is  obtained  by  the  action 
of  metallic  vapours  (mercury,  copper,  silver,  sodium, 
calcium,  etc.)  on  volatile  compounds  of  boron,  such  as 
the  chloride,  sulphide  or  phosphide.  For  example,  the 
vapours  of  pure  boron  chloride  may  be  passed  through  a 
tube  in  which  a  long  steady  arc  is  maintained  between 
electrodes  of  tungsten  and  mercury.  Boron  and  mercury 
chloride  are  deposited  on  the  cool  parts  of  the  tube,  and 
the  chloride  is  removed  by  heating. — A.  T.  L. 

Distillation  retorts ;    Feeding  and  distribution    of  charges 

in    vertical .     Distillation    of    bituminous    matters. 

J.  G.  Aarts,  Dongen,  Holland.  Eng.  Pats.  17.611 
and  17,661,  July  31  and  Aug.  1,  1913.  Under  Int. 
Conv.,  Aug.  1,  !912. 

See  Fr.  Pat.  463,739  of  1913  ;  this  J.,  1914,  412.— T.  F.  B. 

Carbonaceous  substances  ;    Process  for  treating  [destructive 

distillation  of] .     O.  J.   Parker.     Fr.   Pat,  465,262, 

Nov.  24,  1913.     Under  Int.  Conv.,  Dec.  11,  1912. 

See  Eng.  Pat.  28,582  of  1912  ;  this  J.,  1913,  647.— T.  F.  B. 

Charcoal    powder  ;     Process  for    making    active .     L. 

Pilaski,  Warsaw,  Poland.     Eng.  Pat,  19,228,  Aug.  25, 

1913. 
See  Ger.  Pat.  267,443  of  1912  ;  this  J.,  1914, 216.— T.  F.  B. 


Charcoal;     Manufacture    of .     0.    Wright,    Pennant 

Hills,  N.S.W.     U.S.  Pat,  1,092,418,  April  7,  1914. 
|   See  Fr.  Pat.  447,307  of  1912  ;   this  J.,  1913,  225.— T.  F.  B. 

Graphite  conductor  [filament].  W.  C.  Arsem,  Schenectady, 
Assignor  to  General  Electric  Co.,  New  York,  U  S 
Pat.  1,091,616,  March  31,  1914. 

See  Eng.  Pat.  13,021  of  1911  ;  this  J.,  1912,  21.— T.  F.  B. 

Distilling  crude  pyroligneous  acid.     U.S.    Pat.    1,089,417. 
-See  VII. 


III.— TAR  AND  TAR  PRODUCTS. 

"  Free  carbon "  :  its  nature  and  determination  in  tar 
products.  J.  M.  Weiss.  J.  Ind.  Eng.  Chem.,  1914, 
6,  279—285. 

Results  of  experiments  are  described  showing  that 
benzene,  toluene,  chloroform,  carbon  bisulphide,  and 
glacial  acetic  acid  in  contact  with  tar  form  insoluble 
compounds,  the  amount  increasing  with  the  period  of 
contact :  the  residues  obtained  with  chloroform  and 
carbon  bisulphide  contained  chlorine  and  sulphur 
respectively.  No  such  insoluble  compounds  appeared  to  be 
formed  with  pyridine  and  aniline  respectively,  but  these 
liquids  are  considered  unsuitable  as  solvents  for  the 
determination  of  "  free  carbon,"  for  which  purpose  digestion 
with  toluene  on  a  steam  bath  for  not  more  than  30  mins. 
and  extraction  of  the  insoluble  residue  with  benzene  under 
standardised  conditions  is  recommended.  For  asphaltums 
extraction  with  cold  carbon  bisulphide,  using  a  Gooch 
crucible,  is  more  rapid  and  gives  results  equally  accurate. 

— A.S. 

Determination  of  the  melting  point  of  asphaltum.     Schanin. 
See  Ha. 

Patents. 

Coumarone-resin  from  heavybenzolofb.pt.  160° — 180°  C.  ; 

Production  of    a  high-grade,  pale .     M.    Wendriner. 

Ger.  Pat.  270,993,  Aug.  20,  1912. 

The  heavy  benzol,  after  separation  of  tar  acids  and  bases, 
is  mixed  with  3—5  per  cent,  by  voL  of  sulphuric  acid  of 
60°  B.  (sp.  gr.  1-71)  and  then  treated,  with  continuous 
stirring,  with,  at  the  most,  0-25  per  cent,  by  vol.  of  con- 
centrated sulphuric  acid,  in  a  thin  stream,  until  the 
temperature  rises  to  110° — 120°  C. ;  the  acid  (free  from 
resin)  is  then  separated,  and  the  residual  oil  neutralised 
and  distilled,  whereby  there  are  obtained  a  pale  coumarone- 
resin  and  colourless  solvent  naphtha  which  has  a  pleasant 
odour  and  does  not  darken  on  exposure  to  light.  It  is 
not  essential  first  to  separate  the  tar  acids  and  bases, 
but  if  this  be  not  done,  about  0-5  per  cent,  of  concentrated 
sulphuric  acid  must  be  used,  and  the  coumarone-resin 
obtained  is  not  so  pure. — A.  S. 

Diamino-di-p-xylylmethane  from  technical  xylidine  ;  Process 

for  preparing .     Farbwerke  vorm.  Meister,  Lucius, 

und  Briining.  Ger.  Pat.  270,663,  Feb.  9,  1913. 
The  mixture  of  diaminodixylylmethanes,  obtained  by 
treating  "  technical "  xylidine  with  formaldehyde,  if 
converted  into  the  hydrochloride,  which  is  dissolved  in 
water  and  decomposed  by  means  of  a  soluble  sulphate. 
The  sulphate  of  diaminodi-p-xylylmethane,  which  is 
practically  insoluble  in  water,  is  thus  separated  from  th< 
sulphates  of  the  other  bases.— T.  F.  B. 

Condensation  products  of  the  anthraquinone  series  coniainmi 

nitrogen;  Process  for  preparing .     Farbwerke  vorm 

Meister,   Lucius,    und   Briining.     Ger.    Pat.    270,78!' 
Dec.  14,  1912. 
o-Anthbaquinosylakylolycixes  (see  Ger.  Pat.  270,-9i 
following)    are    treated    with    acetic    anhydride.     Yello 
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■abaUuioea  are  obtained,  whioh  dissolve  in  aloohol  and 
obloroform  and  exhibit  a  strong  yellowish-green  lluorcs- 
osnoe.     Their  constitution  hag  not  been  determined. 

T.  P.  B. 


.••n  products  of  tin  iiiil/inii/iiinone  series  containing 

nitrogen  ;   Process  for  preparing .      Farliwerkc  vm-m. 

Ifeister,  Lucius,  und  Bruning.  Gcr.  Pat.  270.790, 
Oot.  30,  1912. 

II  U.oi;KS"ANTHRAQ(lN"ONES      or      their      derivatives      or 

substitution  product*  are  heated  with  salts  of  aromatic 
glycines  in  presence  of  copper  or  its  salt  sand  of  an  indifferent 
at  or  diluent,  at  a  temperature  above  100°  C.  The 
products  arc  anthraquinonvl  derivatives  of  arvlglveines 
of  the  general  formula,  Aryl.N(R)CH,.COOH1  where  R 
n!s  the  anthraquinonvl  nucleus. — T.  F.  B. 

Tars  from  coal,  petroleum  or  shales;    Conitrsion  of 

into  pitch  by  means  of  air  under  pressure.  Soc.  Anon, 
des  Combustibles  [ndustriels.  First  Addition,  dated 
Jan.  4,  1913.  to  Fr.  Pat.  443,207.  July  8,  1911. 

See  Eng.  Pat,  28,973  of  1912  ;   this  J.,  1914,  246.— T.  F.  B. 

Pitch  ;    Method  of  making  a  hard  commercial .   Barrett 

Manufacturing  Co.  Fr.  Pat.  464,675,  Nov.  8,  1913. 
Under  Int.  Conv..  April  10.  1913. 

See  U.S.  Put.  1.088,635  of  1914;  this  J.,  1914,  413.— T.  F.  B. 

Arylamincs    of    '2.3-hydroxi/naphthoic    acid;     Process   for 

preparing .     Chem.    Fabr.   Griesheim-Elektron.   Fr. 

Pat.  464,478,  Nov.  6,  1913.  Under  Int.  Conv.,  July  18, 
1913. 

See  Eng.  Pat,  23,732  of  1913  ;  this  J.,  1914,  70.— T.  F.  B. 


Polynitrocarbazoles  ; 
Cassclla     und     Co. 
Tan.  15,  1913. 


Process    for 
G.  m.  b.  H. 


prepari  ng 
Fr.      Pat. 


.      L. 

464,538, 


SiEGer.  Pat.  268,173  of  1912  ;  this  J.,  1914,  193.— T.  F.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

ltuligo  ;  The  process  of  oxidation  of [by  permanganate]. 

H.  E.  Wagner.  J.  prakt  Chem.,  1914,  89,  377—114. 
Is  the  oxidation  of  indigo  by  permanganate,  as  is  known, 
less  of  the  oxidising  agent  is  used  than  is  required  by 
theory  for  the  conversion  of  indigotin  into  isatin,  necessi- 
tating a  correction  of  12-6  per  cent.  This  correction 
remained  constant  for  concentrations  above  1  :  4000 
in  the  case  of  commercial  synthetic  indigo,  or  1  :  5000 
the  case  of  the  natural  product.  The  permanganate 
consumption  was  not  affected  by  atmospheric  oxygen, 
Dot  by  addition  of  small  quantities' of  manganese  sulphate, 
"hen  indigo  solution  was  added,  drop  by  drop,  to  acid 
permanganate,  nearly  theoretical  results  "were  obtained, 
.nicker   addition   caused    an  acceleration  towards 

e  old  result.  The  excess  of  indigo  used  over  the 
theoretical  quantity  could   be  raised   to  12 — 13  percent. 

■  having  present  from  the  beginning  an  addition  of 
isatin  or  isatinsulphonic  acid.  The  author's  experiments 
point  to  the   formation   of   a   labile    primarv    oxide    by 

I   isatin   or   isatinsulphonic    acid    being   the   cause  of 

e  phenomenon,  this  oxide  entering  into  the  reaction 
and  causing  the  acceleration  which  accounts  for  less 
than  the  theoretical  amount  of  permanganate  being 
required.— -J.  B. 

Jf?fW£  „"'rart    "Meumuer";     Manufacture    of . 

-V  Bell.  Bull.  Soc.  Ind.  Mulhouse,  1914,  84,  39—43. 
This  extract  was  manufactured  by  the  firm  of  Meissonier 
according  to  the  process  of  P.  Sehutzenberger  during  the 


period  1867  to  1893.  Qaranoine  m  extracted  with  hot 
benzene  in  a  special  form  of  reflux  still  and  the  solid, 

fin  ii '     less    crystalline     product     which  I     utl 

ling  was  purified  by  dissolving  in  concentrated  sul- 
phuric arid,  precipitating  with  water  and  washing  free 
from  acid.— J.  B. 


Examination  of  saffron.     Krzizan.     See  XX. 
Detecting  magnesium  sulphate  in  saffron,     Nestler.   .sv  XX. 

Patent. 

Condensation  products  of  the  naphthazarin  series  and  process 
for  making  them.  Soc.  pour  I'lndustrie  Chimiquc  a 
Bale.  Fr.  Pat,  464,464,  Jan.  13,  1913. 
NaphthAZABTN  or  its  homologues,  analogues,  or  sub- 
stitution products,  or  the  substances  obtained  by  heating 
these  compounds  with  solvents  or  diluents,  with  or  without 
addition  of  alkalis,  alkali  or  alkaline  earth  sulphides  or 
salts,  or  polyhydric  alcohols  (glycerol,  etc.),  are  heated 
either  with  primary,  secondary,  or  tertiary  amines,  or 
with  thiophenols,  or  with  compounds  containing  one  of 
the  groupings,  CH2.CO  or  ('11  :  (.'(OH),  such  as  indoxyl, 
oxythionaphthene.  phenols,  naphthols,  anthranol,  anthroL 
etc.,  in  presence  of  a  solvent  or  diluent.  Naphthazarins 
may  be  replaced  by  the  corresponding  arylido  derivatives 
obtained  by  treating  the  naphthazarin  with  aromatic 
amines  or  their  sulphonic  or  carboxylic  acids.  Similar 
compounds  are  obtained  by  heating  these  arylido  deriva- 
tives of  naphthazarin  with  a  solvent  or  diluent,  with 
or  without  an  alkali,  an  alkali  or  alkaline-earth  sulphide 
or  other  salt,  or  a  poly-alcohol.  All  of  these  condensation 
products  are  readily  converted  into  halogen  derivatives. 
Some  of  the  products  obtained  in  this  manner  are  dyestuffs, 
whilst  others  are  suitable  for  use  in  preparing  dyestuffs. 

— t."  F.  13. 


Furfuran  derivative.',  i specially  furfural ;    Use  of for 

producing  black  colouring  matters.  A.  and  E.  Lederer. 
Fr.  Pat,  464,622,  Xov.  6,  1913.  Under  Int.  Conv., 
March  11,  1913. 

Derivatives  of  furfuran,  especially  furfural,  are  con- 
verted into  substances  which  dye  black  shades  on 
unmordanted  fibres,  by  heating  them  with  sulphur  in 
presence  of  an  alkali,  an  alkaline  earth,  or  a  metallic 
oxide  such  as  lead  oxide.  For  example,  one  part  of 
caustic  soda  is  dissolved  in  one  part  of  water,  one  part  of 
furfural  is  slowly  stirred  into  the  solution,  one  part  of 
powdered  sulphur  is  added,  and  the  mixture  is  heated  in  an 
autoclave  for  two  to  four  hours  under  a  pressure  of  3  to  5 
atmospheres. — T.  F.  B. 

Dyestuffs  of  the  anthraquinone  series  ;  Process  for  preparing 

— — .     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

465,069,   Nov.    19,    1913.     Under   Int.    Conv.,   Dec.    5, 

1912. 

Acid  dyestuffs  for  wool  are  obtained  either  by  condensing 

anthraquinone-mercaptans      with      halogenated      anthra- 

quinonesulphonic  acids,  or  by  condensing  anthraquinone- 

mercaptansulphonic    acids    with    halogen-anthraquinone?. 

The   dyeings    produced   by   these   substances   vary   from 

yellow,  red,  brown,  and  violet  to  blue,  and  are  distinguished 

by  their  fastness  to  chroming,  fulling,  and  light. — T.  F.  B. 

Disazo    dyestuffs  for  cotton  ;    Process  for  preparing . 

Farbwerbe  vorm.   Meister.  Lucius,  und  Bruning.      tier. 

Pat.   270,669,  Xov.  24.   1912.       Addition  to   Ger.   Pat. 

257,193  (sec  third  Addition  to  Fr.  Pat,  376,888  ;  this  J., 

1913,  131). 
The  monoazo  dyestuff  obtained  by  combining  a  diazo 
compound  with  ^-aminobcnzoyl-2.o.7-aminonaphthol- 
sulphonic  acid,  is  again  diazotised  and  combined  with 
2.8.6-aminonaphtholsulphonic  acid  or  its  derivatives 
containing  an  acidyl  group  attached  to  the  nitrogen. 

— T.  F.  B. 
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Vat    dye-stuffs  ;     Process  for   preparing    blue .       Farb 

worke  vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat 
270,885,  Sept.  15,  1911. 

Quisoxe  or  a  halogen  derivative  of  quinone  is  condensed 
with  the  mercaptans  of  ^aminodialkylphenylaniines  or 
their  derivatives.  When  halogen-quinones  are  used, 
addition  of  sodium  acetate  is  advisable.  The  condensation 
can  be  effected  in  presence  of  water,  but  the  use  of  alcohol 
or  glacial  acetic  acid  is  preferable.  The  products  are 
easily  converted  into  vats,  in  which  cotton  is  dyed  blue. 

— T.  F.  B. 

Vat,   pigment,  and  acid  dye-stuffs  ;    Process  for  preparing 

yellow .     Farbwerke    vorm.    Meister,    Lucius,    und 

Briining.  Ger.  Pat.  270.943.  June  18,  1911. 
The  condensation  products  obtained  from  indigo  and 
benzoic  anhydride  or  one  of  its  derivatives  according  to 
Ger.  Pat.  250,744  (see  this  J.,  1912,  1025),  are  heated  with 
condensing  agents  to  high  temperatures,  with  or  without 
addition  of  a  solvent  or  diluent. — T.  F.  B. 

Dyestuffs  of  the  fuchsin  series  ;   Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 

Pat.  270,930,  Jan.  10,  1912. 
Aromatic    glycines    are    fused    with    primary    aromatic 
bases  which  do  not  contain  an  alkyl  group  in  the  p- position, 
or  with  their  salts,  in  presence  of  aromatic  nitrohydro- 
carbons  and  iron  or  an  iron  salt. — T.  F.  B. 

Polyazo  dyestuffs  ;    Production  of  substantive .     Fabr. 

de  Prod.  Chimiques  ci-dev.  Sandoz.  Fr.  Pat.  464,576, 
Oct.  16,  1913.     Under  Int.  Conv.,  Feb.  12,  1913. 

See  Eng.  Pat.  23,119  of  1913  ;  this  J.,  1914,  -U5.— T.  F.  B. 

Azo    dyestuffs  ;     Process  for   producing    diazotisable . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Fr.  Pat.  465,347, 
Nov.  26,  1913.     Under  Int.  Conv.,  Dec.  27,  1912. 

See  Ger.  Pat.  268,792  of  1912  ;  this  J.,  1914,  195.— T.  F.  B. 

New  colour  lakes.     Eng.   Pat.   15,557.     See  XIII. 

Making  azo  dyestuffs  containing  the  arseno  group.     Ger. 
Pat.  271,271.     See  XX. 


V.— FIBRES  ;     TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Silk:     Wild from    Mexico.     Bull.    Imp.    Inst.,    1914, 

12,  45 — 47. 

WrLD  silk  is  obtainable  in  large  quantities  in  the  States 
of  Vera  Cruz  and  Oaxaca,  where  the  Indians  use  it  for 
rope-making.  The  sample  examined  consisted  of  a  flat 
loosely-spun  web-like  nest  12  by  18  in.  The  web,  amount- 
ing to  24  per  cent,  of  the  whole  sample,  when  separated 
as  far  as  possible  from  extraneous  matter,  and  degummed 
by  boiling  soap  solution  yielded  a  grey  to  greyish-brown 
silk  of  good  lustre  and  strength.  It  is  unlikely  that  the 
material  could  be  used  commercially  owing  to  the  low  yield 
of  degummed  silk  (about  10  to  15  per  cent.),  and  the 
difficulties  of  cleaning  and  carding. — R.  G.  P. 


Fibres  from  various  sources. 
32- 


Bull.   Imp.   Inst.,   1914,  12, 


Jute  from  India.  Four  samples  of  jute  grown  experi- 
mentally at  Dacca,  Bengal,  were  examined  with  a  view  to 
determine  the  relation  between  strength  and  chemical  pro- 
perties. The  strength  as  tested  by  hand  was  found  to 
increase  with  increasing  cellulose  content  and  decreasing 
loss  on  hydrolysis. 

Malachra  capitata,  Urena  lobata,  and  Sida  fibres  from 
India  would  all  be  saleable  as  jute  substitutes  at  prices 
close  to  those  of  "  first  marks  "  Calcutta  jute. 

"  Rama  "  fibre  from  Northern  Nigeria,  is  derived  from 
Hibiscus  lunariifolius,  and  it   is  said  that  an  increasing 


quantity  is  now  being  shipped.  One  sample  (a)  was  too 
harsh  for  use  as  a  jute  substitute  and  was  valued  at  £12 
per  ton  with  "common"  jute  at  £11 — £12  per  ton; 
the  other  (b)  was  valued  at  £16— £17  per  ton  as  a  jute 
substitute,  with  "  first  native  marks  "  jute  at  £14  7s.  (id. 
per  ton. 

"  Crowi  "  fibre  from  British  Guiana,  possibly  from  a 
species  of  Ananas  or  Karratas,  was  suitable  for  rope  making 
and  was  valued  at  £24  per  ton  (Oct.  1909).  The  results 
of  the  chemical  examination  of  some  of  the  fibres  are  given 
in  the  following  table  : — 


Malachra 
capitata. 

Rama. 

Crowa. 

1 

2 

a 

6 

Ash      

per  cent. 

Ill 

0-8 

per  cent. 

10-8 
0-4 
9-7 

13-3 
0-4 

75  1 

per  cent. 
8-5 
0-4 
7-4 
10-2 
0-4 

76-8 

per  cent. 

10-5 

0-8 

9-5 

12-8 
11 

770 

per  cent. 
9-9 
O'ft 

(/-Hydrolysis,  loss 
s-Hydmrysis,  loss 
Acid  purification, 
loss 

100 

150 

09 

74-4 

123 

161 

1-8 

841 

Length   of   ulti- 
mate fibres 

_ 

006— 
01  in. 
averag° 
008  in. 

— 

— 

0-20— 
0-44  in. 
average 
about 
0-3  iu. 

— R.  G.  P. 

Cellulose  compounds;    Analysis  of .     V.   Hotte.'u-oth. 

Chem.-Zeit.,  1914,  38,  515. 

In  the  determination  of  impurities  (e.g.,  sulphuric  acid 
in  cellulose  acetate),  destruction  of  the  organic  matter 
by  hydrolysis  with  strong  hydrochloric  acid  is  recom- 
mended. After  standing,  hot,  for  several  hours,  the  solu- 
tion may  be  diluted  without  separation  of  hydrocellulose ; 
the  sulphuric  acid  is  determined  in  the  usual  manner. 

— W.  R.  S. 


Nitrocellulose  ;     Viscosity  of  solutions  of in  alcoholic 

camphor  solutions.     H.  Nishida.     Caoutchouc  et  Gutta- 
percha.    1914,  11,  8103—8115,  8200—8207. 

The  measurements  were  made  with  an  Engler  viscosi- 
meter.  Xitrocelluloses  which  were  unstable  or  con- 
tained free  acid  had  always  a  very  low  viscosity.  The 
viscosity  was  increased  by  organic  bases,  fatty  oils,  fatty 
acids,  and  especially  by  phenol,  whilst  it  was  lowered  by 
addition  of  various  solvents  (except  camphor  and  camphor 
substitutes)  to  the  alcohol,  by  aromatic  acids,  and  by 
rise  of  temperature.  After  a  certain  time,  long  standing 
had  no  appreciable  effect  :  the  solutions  did  not 
**  ripen "  as  did  those  of  viscose.  Cold  washing 
of  nitrocellulose,  to  remove  free  acid,  raised  the  solu- 
bility and  lowered  the  viscosity.  Prolonged  nitration 
usually  gave  nitrocelluloses  of  low  viscosity,  as  did  nitra- 
tion at  high  temperatures,  when  the  yield  was  poorer. 
The  percentage  of  water  in  the  nitrating  acid  wa3  not 
of  great  importance,  but  18  per  cent,  gave  the  best  results. 
The  ratio  nitric  :  sulphuric  acid  was  important ;  the  ratio 
0'25 : 0-35  gave  the  most  viscous  nitrocellulose.  The 
nitrogen  content  of  the  nitrocellulose  did  not  affect  the 
viscosity.  Bleaching  often  lowered  the  viscosity  and 
tended  to  formation  of  oxycellulose.  Treatment  by 
metallic  salts  often  affected  the  viscosity,  which  was  usually 
lowered  by  any  increase  in  stability.  The  viscosity  of  a 
nitrocellulose  was  higher,  the  lower  the  content  of  water. 
The  viscosity  of  a  mixture  of  two  nitrocelluloses  of  known 
viscosities  could  be  calculated  from  the  additive  law. 
These  results  show  that  viscosity  measurements  can  be 
employed  for  purposes  of  control. — H.  E.  P. 

Acetylnitrocelluloses    and    their    utilisation    for    celluloid 

H.   Nishida.     Kunststoffe,   1914,  4,   141—142. 
Three  methods  for  the  preparation  of  mixed  acetonitric 
esters   of   cellulose   were   investigated.     The   nitration  ol 
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•cellulose  aoetate  by  the  action  of  nitric  Mid   sulphuric 
-acid*  i.i  difficult  praol  ioally  owing  to  the  dense  struotun 
icetic  ester,  and  the  products  are  not  homogeneous 
vl.iti..ii   nf   nitrocellulose   in   the  form  of  tissue 
paper  by  an  ocetylating  mixture  containing  sulphuric  acid 
n  practicable,  but  entails  .1  loss  ol  reagents,  the  gelatinous 
product   absorbing  ooetio  anhydride  which  can  only   be 
romoved    by    washing.     Starting    with   a    nitrated    pa 
-containing  12-42  per  cont.  N.  the  author  obtained  a  mixed 
r,  with  a  viold  of  lti'.i  per  cent.,  showing  on  analysis 
is  per  cent,  N  and  29-7  per  cent.  CH,CO.     The  ester 
was   only    slightly    inflammable.     The    best    method    for 
preparing  these  mixed  esters  was  bj  simultaneous  estarifi. 
>n  by  the  "single  bath"  process.     A  whole  series  ol 
,  of  different  compositions  were  obtained  by  varying 
proportions  of  reacting  acids.     The  most  satisfactory 
luct    for   celluloid    manufacture    was   obtained    with   a 
mixture  of  concentrated  sulphuric  acid,  98  parts  by  vol.  : 
nitric  »eid  (1-5  sp.  gr.),  52-5;    acetic  anhydride,  50.     Six 
Rms.  of  cotton  wool  were  steeped  in  300 c.c.  of  this  mixture 
for  1  hour  at  30°  C.     The  product,  which  was  obtained 
with  a  yield  of  107  per  cent.,  contained  9-8  per  cent.  N  ; 
I  is  completely  soluble  in  alcohol   and  camphor,   was 
uon-inflamtnahic  by  heating  and  only  ignited   by  direct 
contact  with  a  flame.      When  converted  alone,  or  in  admix- 
ture with  nitrocellulose,   into  a  celluloid   mass,   it   yielded 
products      more     stable     and     less      inflammable     than 
ordinary  celluloid. — J.  F.  B. 


Pine  waste  ;   Chemical  utilisation  of  southern .     M.  C. 

Whitaker  and  J.  S.  Bates.     J.  Ind.   Eng.  Chem.,  1914, 
6,  2S9— 298. 
Tub  results  are  given  of  laboratory  tests  of  a  method  of 
-utilising   waste  resinous   wood  (long  leaf  southern   pine, 
P.  palustris)  by  digesting   tirst   with  dilute  caustic  soda 
under  a  low  pressure  to  extract  the  rosin  and  turpentine 
and  then  with  stronger  alkali   under  a  higher  pressure 
'to  convert   the  wood  into  paper  pulp.     The  experiments 
were    made    with    "  box-face    slabs "    containing    about 
r  cent,  of  rosin,  8-4  of  volatile  oils  (turpentine  and  pine 
•iU)  and  5-2  per  cent,  of  moisture.     For  the  first  digestion 
'  tctory  results  were  obtained  by  working  at  15 — 20  lb. 
pressure  for  31 — 1  hours  and  using  about  7-2  per  cent, 
of  caustic  soda  (reckoned  as  Na20  on  the  weight  of  wood) 
at  a  concentration  of  1-5 — 2  per  cent.  Xa.<>.     Most  of  the 
-oil  of  turpentine  was  obtained  in  the  first  hour  and  without 
excessive    consumption    of    steam :     the    condensed    oil 
became  heavier  as  distillation  proceeded,  so  that  it  would 
be  possible  to  effect   directly  a  preliminary  fractionation 
into  "*  wood  turpentine"  and  "  pine  oil."     After  draining 
off  the  dilute  alkaline  liquor,  the  residual   "  chips  "   were 
washed  by  boiling  for  a  short  time  with  water,  and  rosin 
soap   was   "salted"    out   from   both   the   alkaline   liquor 
and  the  wash  liquor  by  adding  caustic  soda  so  as  to  bring 
the  concentration  up  to  0 — S  per  cent.     From  75  to  85 
per  cent,  of  the  rosin  contained  in  the  wood  was  recovered 
in  the  form  of  rosin  soap,  which  after  purification  by  dis- 
solving in   water  and  re-precipltation   with  caustic  soda, 
could  be  used  directly  for  the  preparation  of  size.     The 
liquet    was   decanted   or   siphoned   from   the   rosin   soap 
ate   and    used    in    the    subsequent    digestion    for 
converting   the   resin-free   wood    into    paper   pulp.     This 
eoond  digestion  was  effected  at  100  lb.  pressure  for  2J — 
4  hours,  using  101 — 35  per  cent,  of  caustic  soda  (reckoned 
1 1  on  the  weight  of  wood)  at  a  concentration  of 
-'   per  cent.    Na.O  :     about    25   per   cent,    of   pulp 
the  raw   wood),  of  good  strength  and  flexi- 
bility, composed  of   fibres  4 — 6  mm.  long,  was  obtained. 

— A.S. 

Sipa  palm   leaves  for   paper-making.     Bull.    Imp.    Inst.. 
1914.  12.  42—44. 

I  midribs  of  the  leaves  of  the  nipa  palm  from  Sarawak 

ielded  33  per  cent.,  while  the  leaves  alone  only  yielded 

-')  per  cent,  of  unbleached  pulp  calculated  on  the  material 

"    -110   C.    compared    with    32-3    per   cent. 

.rom  Algerian  esparto  grass.     The  ultimate  fibres  of  the 

uidribs  were  equal  in  average  length  to  those  of  esparto 

hose   from   the   leaves    were   shorter.     Both    the 


midrib-,  and   leaves  could    be   readil  I    li  I  -    I 

brown  pulp  winch  yielded   fairly   1 1    paper.    The 

•    K)   bulky  and  giving  t pulp  tO  allow    ol 

export  to  Europe,  n  might  h   possibl    •  ■  me  them  looally 
in  Sarawak  for  paper-making  or  for  the  manufacture  of 

h  ilt  Mud  "  for  export,  -  R.  S.  P. 


teiland  1  for  paper-making). 
Bull.  Imp.  Inst.,  1914,  12,  14  -46. 

Scilta  rigidifolia  grows  in  large  quantities  in  Swaziland 
and  the  [eaves  oontain  a  fair  amount  of  fibre,  which  is, 
however,  weak  and  could  not  be  extracted  profitably  for 
textile  use.  The  leaves  \  Ielded  35-4  per  a  nt.  of  unbleached 
pulp  calculated  on  material  dried  at  100  110  C,  com- 
pared with  32-3  per  cent,  from  Algerian  esparto  grass; 
the  ultimate  fibres  of  8.  rigidifolia  were  shorter  than  tl 
of  esparto  grass.    The  leaves  might    be  used  locally  in 

S.    Africa  for  the  manufacture  of   pulp.-   It.  G    P. 


Patents. 

R     >!  or  other  fibrous  substances,    skins,   hides    or    textile 

fabrics;     Method    of    treating to    destroy    anthrax 

or   other   disease   germs.     W.    Rhvs-Davies.    Bradford. 
Eng.  Pat.  5924,  March  10.  1913. 

Liquid  or  gaseous  formaldehyde  is  injected  by  means  of 
superheated  steam  or  hot  compressed  air  through  the 
material,  which  is  contained  in  a  steam-jacketed  chamber 
having  a  perforated  false  bottom,  and  filled  with  carbon 
dioxide.  (Reference  is  directed  to  Eng.  Pat.  23,954  of 
1907  ;   this  J..  1908,  1173.) — J.  F.  B. 


Textile  fibres  ;  Process  of  treating with  soap-baths  in  the 

form  of  froth,  particularly  for  tlte  degumming  of  silk. 
C.  Ris.  Fr.  Pat.  464.969,  Nov.  15,  1913.  Under  Int. 
Conv.,  Nov.  22,   1912. 

In-  treating  fibres  in  a  bath  of  froth  from  a  boiling  soap 
solution  the  operation  is  carried  out  in  a  closed  vessel 
under  reduced  pressure,  at  a  temperature  below  the  normal 
boiling  point  of  the  liquid. — J.  F.  B. 


Wicks  for  candles,  wax  matches,  tapers  and  the  like  ;  Manu- 
facture of .     A.  Wilson,  London.     Eng.  Pat.  5170, 

Dec.  23,  1913. 
The   wicks   are   prepared   from   filaments   or   threads   of 
cellulose  produced  from  a  solution  of  viscose  by  squirting 
it  into  a  solution  of  sulphuric  acid  of  about  10  per 
strength.— -J.  F.  B. 


Cellulose  or  the  like  :  Apparatus  for  pumping  or  regulating 
the  flow  of  solution.?  of .  J.  E.  Criggal.  Wolverhamp- 
ton. Eng.  Pat.  975S.  Apr.  26,  1913. 
The  apparatus  is  of  the  type  in  which  two  or  more  revolving 
cylinders  are  employed,  the  operative  strokes  of  the 
plungers  of  which  are  effected  by  a  stationary  cam.  The 
gearing  for  rotating  the  disc  carrying  the  pump  cylinders 
is  arranged  to  permit  of  the  easy  removal  of  the  d 

— J.  F.  B. 


irtificial  silk:     Machine*  for  spinning .     V.   Martin, 

Lille,  France.     Eng.  Pat.  1S.6S0,  Aug.  10,  1913.     L  nder 
Int.  Conv.,  Aug.  16,  1912. 
\   number  of  thread-drums  are   mounted   on   a   vertical 
or  horizontal  rotataWe  member,  each  drum  being  prov 
with  a  vertical  shaft  and  friction  cone.     When  one  of  the 
drums  is  full,  the  member  is  rotated  and  another  drum 
comes  under  the  spinning  guide  from  which  the  thread 
is   being  delivered  ;     at   the  same   time   the  cone   on   the 
shaft  of  the  new  drum  engages  with  the  friction  disc  of  the 
main  driving  shaft  and  the  drum  revolves,  the  friction 
being  held  in  engagement  by  a  spring  mechanism. — J.  F.  B. 


■»> 


Cl.  V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER, 


[May  15,  1914. 


Cellulose  esters  and  products  derived  from  them  ;    Manu- 

facttm  of .     Farbenfabriken   vorm.   F.   Bayer  und 

Co.  First  Addition,  dated  Oct.  21,  1913,  to  Fr.  Pat. 
417.274.  June  18,  1910.  Under  Int.  Conv.,  Oct.  31, 
1912  (this  J.,  1911,  19). 
Fob  the  preparation  of  cellulose  acetates  soluble  in 
acetone,  the  acid  sulphates  of  primary  aromatic  amines 
(he.  cit.)  may  be  replaced  by  neutral  sulphates  of  amines. 
Example  :  50  parts  of  cellulose  are  aeetylated  by  a  mixture 
of  250  parts  of  acetic  anhydride,  200  of  glacial  acetic  acid 
and  20  of  methvlamine  sulphate  or  otoluidine  sulphate,  at 
30°— 60°C.^LF.  B. 

Plastic   masses;    Manufacture  of  extra-supple .     Soc. 

Anon.      Nouvelle     L'Oyonnithe.     Fr.      Pat.      465,345, 

Nov.  26,  1913. 
ExTRA-srprLE  plastic  masses  of  a  basis  of  nitrocellulose  or 
cellulose  acetate  are  made  by  incorporating  with  the  usual 
solvents  a  very  high  proportion  (50 — 70  per  cent,  of  the 
weight  of  cellulose  ester)  of  castor  oil,  "  manol,''  acetin. 
etc.,  with  or  without  pigments  or  metals,  the  material 
being  prepared  in  sheets  not  exceeding  2  mm.  in  thickness. 
Textile  fabrics  may  be  combined  with  these  sheets  on  one 
or  both  sides. — J.  F.  B. 

Lignocelluloses  ;    Separation  and  recovery  of  volatile  acids, 
methyl  compounds  and  furfuran  bodies  from  hydrolysed 

.     A.  and  E.  Ledcrer.     Fr.  Pat.  464,608,  Jan.  16, 

1913. 
The  volatile  products  formed  in  the  hydrolysis  of  ligno- 
celluloses arc  removed  by  distillation  under  pressure  from 
the  mass  in  course  of  hydrolysis.  The  condensed  liquid 
is  fractionated  by  subsequent  distillation,  volatile  acids, 
furfural,  methyl  alcohol  and  acetone  being  obtained. 
The  volatile  products  still  remaining  in  the  hydrolysed 
mass  are  separated  by  drying  the  latter  in  vacuo  at  not 
above  80°  C  until  it  contains  only  5 — 10  per  cent,  of 
moisture.  No  destruction  of  sugar  takes  place  at  this 
temperature,  but  if  a  higher  temperature  be  desired, 
calcium  acetate  may  be  added  to  neutralise  the  mineral 
acid  present. — J.  F.  B. 

Pulp  for  the  manufacture  of  paper  ;   Means  and  method  of 

bleaching .     P.    Couper,    Oakenholt,    Flints.     Eng. 

Pats.  9442  and  20,355,  Apr.  22  and  Sept.  9,  1913. 

Dilute  pulp  from  a  tank  is  passed  through  a  concentrator, 
whence  the  concentrated  pulp  is  conveyed  on  a  band  to  a 
funnel  in  the  cover  of  a  second  tank,  having  a  conical 
copper  hood  concentrically  mounted  near  the  top  for 
distributing  the  flow  of  pulp  uniformly.  When  the  second 
tank  is  charged  with  pulp  and  bleach  liquor,  the  funnel  is 
removed,  the  cover  closed  and  the  pulp  circulated  from  the 
bottom  of  the  tank  to  the  top  of  the  copper  hood  by  means 
of  a  pump  and  pipe  outside  the  tank.  During  this  process 
compressed  air  is  admitted  to  the  closed  tank  so  that 
bleaching  takes  place  under  pressure.  Subsequently 
the  bleached  stock  is  pumped  over  into  a  series  of  open 
tanks  of  similar  construction,  from  which  it  is  passed  to  a 
second  concentrator. — J.  F.  B. 

Paper  and   the   like;    Manufacture   of [regulation  of 

flow  of  pulp].  J.  H.  Wallin.  Kopmanhohnen,  Sweden. 
Eng.  Pat.  26,242,  Nov.  15,  1913. 
Variations  in  the  quantity  of  water  running  from  or 
pressed  out  of  some  part  of  the  wet  portion  of  the  paper- 
machine  are  caused  to  act  upon  a  registering  device  for 
indicating  the  thickness  of  the  pulp  or  upon  a  regulating 
device  for  controlling  the  supply  of  pulp  to  the  machine. 
For  instance,  the  water  flowing  from  the  first  wet  press 
is  collected  and  delivered  through  a  flexible  tube  into  a 
vessel  provided  with  an  outlet  near  the  bottom.  The  size 
of  the  outlet  in  relation  to  the  inlet  is  so  adjusted  that 
variations  in  the  rate  of  water  entering  the  vessel  produce 
variations  in  the  height  of  the  water  in  the  vessel.  These 
variations  act  upon  a  float  which  in  rising  and  falling 
operates  an  indicating  lever  showing  the  thickness  of  the 
pulp.  This  lever  may  constitute  a  movable  electric 
switch,  closing  in  its  two  extreme  positions  two  separate 


electric  circuits  which  cause  the  engagement  of  one  or 
other  of  two  pawls  on  a  reciprocating  rail  with  a  ratchet 
wheel  controlling  the  supply  of  pulp. — J.  F.  B. 

Paper,  pulp  and  similar  mills  ;    Apparatus  for  clarifying 

the   back-waters  of .     E.   Mann   und   Co.     Fr.   Pat. 

464,483,  Nov.  6,  1913.  Under  Int.  Conv.,  Nov.  7,  1912 
and  Jan.  27,  1913. 

The  settling  apparatus  consists  of  two  tanks  arranged  one 
behind  the  other  and  communicating  with  each  other 
at  their  lower  portions.  The  back-waters  enter  the  first 
tank,  which  is  of  great  length  and  has  a  slightly  inclined 
front  wall.  The  second  tank,  which  serves  for  the  dis- 
charge of  the  clarified  water,  is  enlarged  towards  the  top  in 
the  form  of  a  hopper.  The  wall  which  forms  the  partition 
between  the  two  tanks  is  inclined  towards  the  end  at  which 
the  liquid  enters,  and  its  angle  of  inclination  may  be  altered. 
The  back-waters  entering  the  first  tank  may  be  directed 
downwards  in  a  thin,  wide  stream  by  a  baffle-plate  situated 
near  the  point  of  entry. — J.  F.  B. 

Bookbinding    material ;     Production    of    waterproof . 

B.  Hansel,  Vienna.     Eng.  Pat.  23,957,  Oct.  22,  1913. 

The  fabric  is  impregnated  with  a  paste  prepared  from 
starch  which  has  been  hydrolysed  by  the  action  of  cold 
alkalis  or  acids,  and  is  then  treated  with  a  dilute  solution 
of  oil-varnish  lacquer  before  applying  a  waterproof 
coating  (e.g.  nitrocellulose). — J.  F.  B. 

Waste  sulphite  lyes  ;    Process  for  manufacturing  a  binding 

or  covering  medium  from .     P.   G.   Miiller,   Berlin- 

Friedenau,  Germany.     Eng.  Pat.  7324,  Mar.  27,  1913. 

Waste  lyes  from  the  manufacture  of  sulphite  cellulose 
are  concentrated  and  then  incorporated  by  prolonged 
stirring  with  carbon  bisulphide  ;  the  material  is  suitable 
for  use  as  a  varnish,  paint,  covering  or  binding  medium 
for  briquettes.  In  the  manufacture  of  coal  briquettes 
with  this  material,  oil,  resin,  wax,  paraffin,  camphor,  etc., 
may  be  added  with  the  carbon  bisulphide  in  the  dis- 
solved state,  as  a  protection  against  moisture  and  dis- 
integration in  the  fire. — J.  F.  B. 

Petting  of  fax  and  like  straws.     W.  J.  Fernie,  Newark-on- 
Trent.     Eng.  Pat,  11,384,  May  13,  1912. 

See  Fr.  Pat.  460.092  of  1913  ;  this  J.,  1914,  19.— T.  F  B. 

Wool  or  similar  substances  ;  Process  for  degreasing  raw 

bi/  means  of  fat  solvents.  C.  Netz  und  Co.,  and  F.  Koch. 
Fr.  Pat,  464,400.  Nov.  4,  1913.  Under  Int.  Conv., 
Feb.  14,  1913. 

See  Ger.  Pat.  267,487  of  1913  ;  this  J.,  1914,  72.— T.  F.  B. 

Washable   materials  having  little  or   no  flammabilify,  and 

process   for    obtaining    same.     A.    Eiehengriin,    Berlin. 

Eng.    Pats.   7418,   March   28,    1913   (under  Int.   Conv.. 

April  9,  1912),  and  7899  of  1914,  date  of  appl.,  March  28. 

1913. 
See  Fr.  Pat.  455,811  of  1913  ;  this  J.,  1913,  939.— T.F.B. 


Paper    pulp    and    liquids    containing    suspended    matter! 

Centrifugal     apparatus     for     purifying H.     N. 

Fearnlev  and  B.  Geen.     Fr.  Pat.  464,660,  Nov.  8,  1913. 

Under  int.  Conv.,  Nov.  11,  1912. 
See  Eng.  Pat.  25,849  of  1912  j  this  J.,  1913,  1104.— T.F.B. 

Briquttting  coal  with   tvaste  sulphite-cellulose  lyes  and  ai. 
inorganic  substance.     Ger.  Pat,  271,479.     See  IIa. 

Production  of  glucose  and  ethyl  alcohol  from  sawdust  or  otho 
allulosic  'material.     Fr.    Pat.   464,502.     See   XVI11. 

Production    of   organic    solvents   [for   nitrocellulose].    En? 
Pat.  29,963.     See  XX. 
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VI. -BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

mium  oxide;  The  destructive  action  of  bUaching 
liquor  on  cotton  containing  — ■ — .  W.  Thomson.  J.  Soc. 
Dyers  and  Col.,  1914,  30,  142—143. 

\  .  lots  containing  two  Beta  of  black  threads  dyed  Aniline 
lil.uk  by  different  dyers  was  found  after  bleaching  to  have 
become  tendered  in  one  set  of  black  threads  hut  not  in 
the  other.  Analysis  showed  that  the  tendered  threads 
contained  an  excessive  amount  of  chromium  oxide. 
Experiments  with  eloth  on  which  varying  amounts  of 
ehromium  oxide  had  been  fixed,  showed  that  bleaching 
produced  a  degree  of  tendering  roughly  proportional 
to  the  amount  of  chromium  on  the  fibre.  Copper  ha<l 
a  still  more  injurious  influence  on  cotton  in  the  presence 
"!  bleaching  powder  solutions.  In  the  discussion  it  was 
<l  that  goods  ilyed  with  linen's  Aniline  Black,  which 
•lined  a  high  proportion  of  chromium,  did  not  tender 
in  schreincring. — J.  B. 


The    development    of    the    amino    group    in . 

('.  If.  Whittaker.     .1.  Soc.  Dyers  and  Col.,  1914,  30,  140. 

After  prolonged  exposure  to  light  wool  has  an  increased 
affinity  for  basic  dyestuffs,  a  generally  decreased  affinity 
for  acid  dyestuffs  and  cannot  be  so  readily  diazotised 
and  combined  with  a  naphthylamine.  The  results  would 
appear  to  indicate  that  the  amino  groups  in  wool  are 
destroyed  by  the  exposure,  but  this  is  opposed  to  the 
•  xperience  of  garment  dyers,  who  find  that  faded  portions 
Of  garments  always  come  out  darker  in  re-dyeing. — J.  B. 


Xeutral  salt  reactions   with   reference  to  their  inflvt 
the  acid   dye-bath,     A.    Herz    and    C.    E.    Barraclough. 
I.  Soc.  Dyers  and  Col.,  1914,  30,  135—141. 

The  authors  dispute  the  work  of  Fort  on  the  neutral  salt 
reaction  and  its  application  to  explain  the  tendering 
of  unions  dved  in  the  piece  in  the  neutral  Glauber's  salt 
bath  (see  this  J.,  1913,  359.  483).  Both  pure  sodium 
sulphate  crystals  and  carefully  cleaned  wool  gave  an 
alkaline  reaction  with  cochineal  as  indicator.  Even 
with  alizarin  wool  showed  an  alkaline  reaction  and 
experiments  with  wool,  alizarin  and  sodium  sulphate 
.'.»e  results  contrary  to  those  obtained  by  Fort.  The 
supposed  decomposition  of  Glauber's  salt  by  wool,  with 
absorption  of  the  sulphuric  acid  by  the  latter,  was  disproved 

ntitative  experiments;  wool  boiled  with  a  solution 
"f  Glauber's  salt  under  a  reflux  condenser  absorbed  no  sul- 
phuric acid.  The  ex|.erimental  results  of  Lloyd  (this  J., 
1012,  lOTtil  by  which  he  attempted  to  explain  the  tender- 
ing of  cotton  warps  in  lustre  union  goods  which  were 
dried  without  complete  removal  of  the  bath  liquor 
(sodium  sulphat.-  and  an  inorganic  acid)  could  not  be 
confirmed.  Patterns  kept  over  the  week-end  at  70°  C.  were 
nut  tendered,  and  only  the  most  minute  traces  of  sulphuric 

uld  be  detected.  Lloyd's  statement  that  nitric 
acid  is  produced  by  boiling  potassium  nitrate  and  acetic 
acid  in  the  presence  of  wool  was  not  confirmed.     In  the 

on  the  authors'  criterion  of  purity  for  the  wool 
experimented  on  was  criticised.  It  was  also  argued 
'hat  in  a  solution  containing  an  organic  acid  and  a  neutral 
salt  of  a  mineral  acid  a  certain  amount  of  mineral  acid 
must  be  produced  according  to  the  dissociation  constant, 
the  presence  of  wool  this  production  of  mineral  acid 
would  tend  to  increase  owing  to  preferential  absorption 
of  the  mineral  acid  by  the  wool. — J.  B. 


S<iphthol  AS  and  its  application  in  dyeing  and  printing. 
F.  Kuncrt  and  E.  Acker.  J.  Soc.  Dyers  and  Col.,  1914. 
30,  12S — 134. 

Nuhthol  AS  is  an  arylide  of  2.3-hvdroxvnaphthoic 
e  Eng.  Pat.  17.279  of  1913;  this  J..' 1914.  73), 
md  by  using  it  in  conjunction  with  various  diazo  com- 
pounds bnlhant  dyeings  of  all  shades  except  a  pure  yedow 
»nd  green  can  be  produced  on  yarn,  cops,  cheeses,  pieces, 


eto.  in  a  manner  similar  to  that  u-eil  in  the  case  of  ft- 
oaphthol,   over  which   it   possesses   great    advantages  in 

the  greater  fastness  of  tin-  dyeings  and  in  iic  ease  "f  its 
application.    A  feature  of  its  application  i    thi   omi 
of  drying  after  padding  (exoi  pt  in  tie  case  of  piece  goods), 
this  being  possible  on  ;, icount  .if  the  quid  oom- 

bination  with  the  diazo  compound  .md  also  because  "f 
the  substantive  dyeing  properties  of  the  Naphthol  AS. 
The  method  of  application  varies  in  detail  f..r  the  different 
developers  (nitranilines,  nitrotoluidines,  nitroanisid 
ili.iniMilme,  etc.)  and  a  special  form  of  Obermaiet 
apparatus  is  recommended.  Piece  dyi  ing  requires  special 
precautions  and  drying  is  necessary,  preferably  in  the  hot- 
line, after  preparing.  There  is  no  risk  of  sublimation  as 
with  0-naphthol.  In  printing  the  new  process  can  bo 
applied  many  of  the  styles  usual  for  the  g-naphthol  process. 
Dianisidine  Blue  produced  with  Naphthol  AS  or  with  a 
newer  product,  Naphthol  NA.  which  gives  redder  shades,  is 
particularly  interesting  for  discharge  work.  Pinks 
can  be  produced  which  surpass  Alizarins  in  brilliancy. 
All  the  shades  appear  to  he  fast  to  bleaching  ;  it  is  claimed 
that  the  blue  from  dianisidine  is  faster  even  than  Hydron 
Blue  to  chlorine.  The  fastness  to  rubbing  is  good  and  the 
fastness  to  light  of  some  of  the  reds  approaches  that  of 
Alizarin.  A  black,  obtained  by  developing  separately 
with  the  Fast  Orange  R  Base  and  with  dianisidine,  is  said 
to  be  faster  to  chlorine  than  Indanthrene  Black.  Generally 
the  new  colours  will  not  stand  pressure  in  kier  boiling. 

^J.  B. 

Dianisidine    Broicn    (Ortamine    D    Brown),     If.    Schmid. 
Bull.  Soc.  Ind.  Mulhouse,  1914,  84,  44—51. 

The  brown  is  produced  by  padding  with  odianisidine 
(Ortamine  D)  dissolved  in  hydrochloric  acid  and  formic 
acid  together  with  sodium  chlorate  and  a  small  quantity  of 
an  activator,  e.g.,  potassium  ferrocyanide  or  ferrous 
sulphate.  The  goods  are  dried,  printed  with  the  ordinary 
reserves  for  Paramine  Brown,  steamed  three  to  fivo 
minutes  in  the  small  Mather  and  Piatt,  and  finally 
degummed  in  a  dilute  bath  of  Solvay  salt  (sodium 
carbonate)  at  50°  C,  washed  and  soaped.  Tendering  is 
avoided  by  the  use  of  the  formic  acid  in  the  place  of 
part  of  the  hydrochloric  acid  necessary  for  solution  of  the 
base.  Vanadium  cannot  be  used  as  a  catalyst  as  it  causes 
premature  oxidation.  By  the  use  of  considerably  larger 
quantities  of  potassium  ferrocyanide  than  are  necessary 
for  the  production  of  the  ordinary  Ortamine  Brown,  the 
shade  is  considerably  changed,  becoming  brighter  and 
ranging  in  tone  from  reddish  brown  to  maroon  and  orange- 
brown.  The  more  ferrocyanide  is  used  the  more  orange 
the  shade.  This  property  allows  of  the  printing  of  semi- 
reserves,  i.e.,  after  padding  with  the  ordinary  Ortamine 
liquor  containing  a  small  amount  of  ferrocyanide,  a  paste 
containing  more  ferrocyanide  is  printed.  White  reserves 
are  obtained  readily,  for  example,  with  a  mixture  of 
Rongalito  C,  potassium  sulphite  and  sodium  acetate. 
Illuminated  effects  can  be  produced  by  printing  a  mixture 
of  sodium  chlorate  and  potassium  ferrocyanide  on  cloth 
padded  with  a  mixture  containing  a  large  proportion  of 
ferrocyanide.  Dark  brown  effects  are  thus  obtained  on  a 
lighter,  orange-brown  ground.  Ortamine  U  can  be 
employed  in  printing  silk  and  half-silk. — J.  B. 

Printing:  A  new  fixing  agent  for  use  in .     L.  Baumann, 

G.  Thesmar  and  Si  M.  Jones.     Sealed  note  N< 

dated  Sept.  18,  1912.     Report  thereon  by  M.  Battegay 

and  F.  A.  M.  Noeltdng.     Bull.  Soc.  Ind.  Mulhouse,  1914, 

84,  52—56. 

The  new  fixing  agent  is  the  condensation  product  formed 

by  heating  phenol  and  formaldehyde  in  tl  •    0f  a 

condensing     agent,     e.g.,     solium     carbonate,     sulphite. 

hydroeulphite,    phosphate,    acetate,    etc.     The    resulting 

..us  yellow  fluid  is  printed  together  with  the    metallic 

powder   or   colouring   matter   and   an   addition   such    as 

acetin.     The    print    is    fixed    by    steaming    in    the    small 

Mather  and  Piatt  for  four  minutes,  or  by  I  r  one 

hour  in  a  large  steamer,  finally  Boaping.     (Compare  M.  -I. 

Stephan,    tins    T..    191.'!.    422.'  and    J.    Hnlmann   et    Tie., 

H.  Warner  and  M.  Battegay,  this  J.,  1913,  696.)— J.  B. 

d2 
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[May  15,   1914. 


Silk- ;    The  fading  [discolouration]  of  dyed .     A.  Jones 

and  G.   W.   Parr.     J.  Soc.   Dvers  and  Col..   1914,  30, 
147—141). 

The  discolouration  took  place  in  pure  silks  on  storage 
in  diffused  light  or  in  the  dark,  reddish  brown  spot?  (the 
"  red  spotting  "  of  Sisley  ;  see  this  J.,  1902,  132$)  being 
usually  produced.  The  discolouration  was  always 
followed  by  tendering  and  was  attributed  to  oxidation, 
restoration  both  in  appearance  and  in  strength  resulting 
when  the  fault  was  treated  with  reducing  agents,  e.g., 
hydrostilphite,  sulphurous  acid  or  Rongalite  (sodium 
formaldehyde  sulphoxylate).  Three  factors  were  always 
present — traces  of  iron  or  copper,  sodium  chloride 
and  "  scroop  acid."  Free  acid  was  always  found  in 
the  discoloured  places  in  greater  amount  than  in 
normal  places.  The  immediate  cause  was  assumed  to  be 
the  dissociation  of  sodium  chloride  and  oxidation  of  the 
liberated  hydrochloric  acid  to  chlorine  by  means  of 
atmospheric  oxygen.  Generally  speaking  the  amount  of 
tendering  was  proportional  to  the  amount  of  sodium 
chloride  present,  and  copper  was  a  much  more  effective 
catalyst  than  iron.  A  similar  destruction  of  wool  takes 
place  during  bleaching  by  means  of  hydrogen  peroxide  in  j 
the  presence  of  a  copper  or  iron  catalvst  (see  Llovd.  this 
J.,  1913,  908).— J.  B. 

Fa.slne.ss  to  light  of  dyed  cotton  ;    Influence  of  finishing  on 

the .     E.    Schmidt   and    B.    Gabler.     Farber-Zeit., 

1914,  25,  153—155. 

An  investigation  of  the  effect  of  various  additions  to  the 
finish  on  the  fastness  to  light  of  direct  cotton  dyestuffs 
(compare  Jones,  this  J.,  1910,  752).  The  effect  varies 
with  different  dyestuffs  but  by  careful  choice  of  the  ] 
dressing  it  is  possible  considerably  to  increase  the  fastness 
to  light  of  many  cheap  direct  dyeings.  The  additions 
found  to  have  the  most  marked  effect  are  aluminium 
sulphate,  sodium  metaphosphate  (see  Ger.  Pats.  255,117 
and  257,876  ;  this  J.,  1913,  360  and  484),  and  aluminium 
thiosulphate.  These  increase  in  a  remarkable  manner  the 
fastness  to  light  of  such  dyestuffs  as  Diamine  Pure  Blue 
FF.  Diamine  Blue  BX  and  Columbia  Brown  R.  Sodium 
thiosulphate  (see  Fr.  Pat.  455,804  ;  this  J.,  1913,  940) 
and  sodium  phosphate  also  have  a  good  effect.  A  dextrin 
finish  is  recommended  as  most  suitable,  whilst 
"  Apparatin "  (a  starch  preparation)  had  a  harmful 
effect,  despite  additions.  In  the  main  alkaline  finishes 
have  a  negative  effect.  Finishes  prepared  from 
soluble  starch  vary  according  to  the  method  of  ren- 
dering the  starch  soluble  ;  the  use  of  perborate  and  formic 
acid  gives  the  best  products.  The  best  result  in  the 
experiments  was  obtained  with  a  dressing  of  starch 
(rendered  soluble  by  perborate  or  formic  acid),  glucose, 
glvcerin,  salt  and  aluminium  sulphate  or  sodium 
metaphosphate.  Similar  dressings  increase  the  fastness 
of  the  fugitive  Sulphur  Browns,  of  basic  dyestuffs,  and  of 
direct  dyeings  topped  with  basic  dyes. — J.  B. 

Patents. 

Mercerisation  ;     Process    and    apparatus  for and  for 

the  recovery  of  the  caustic  soda.  W.  Brachter.  Fr.  Pat. 
464.730,  Nov.  10,  1913.  Under  Int.  Conv.,  Nov.  14, 
1912. 
A  process  for  the  continuous  recovery  of  the  mercerising 
lye.  the  cloth  being  passed  under  tension  through  a 
series  of  superposed  horizontal  baths  through  which  flows 
a  stream  of  warm  water  in  a  direction  contrary  to  that 
of  the  cloth.  A  concentration  of  123  to  15  B.  (sp.  gr. 
1091 — 1-116)  can  be  attained  in  the  last  bath. — J.  B. 

Dyeing  and  bleaching  textiles  ;   Apparatus  for .     P.  M. 

Havez.     First  Addition,  dated  Oct.  3,  1913,  to  Fr.  Pat. 

438,504,  Dec.  27,  1911. 
A  variation  on  the  method  of  building  up  the  stacks 
of  bobbins  on  the  plate  of  the  dyeing  machine  described 
in  the  principal  patent  (this  J.,  1912,  637).  Instead  of 
conical  tubes  for  the  bobbins,  which  slide  each  into  the 
tube  below  it,  cylindrical  tubes  are  used,  connected  with 


each  other  by  means  of  flanges,  or  by  making  alternate 
tubes  slightlv  narrower  than  the  ones  above  and  below. 

-J.  B. 

Green  dyeings  ;  Process  for  producing  - — — .  Farbwerke 
vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat. 
270,661,  Dec.  6,  1911. 

A  tetrazotised  diamine  is  combined  on  the  one  hand 
in  acid  solution  with  1.8-aminonaphthol-3.6-  or  -4.6- 
disulphonic  acid  and  on  the  other  with  a  primary  or 
secondary  amine  ;  when  textile  fibres  are  dyed  with  these 
products  and  developed  with  a  diazo  compound,  very 
fast  green  dyeings  are  produced,  which  can  be  discharged 
to  pure  white. — T.  F.  B. 

Sarees,  scarves,  shawls  and  the  like  ;   Machines  for  printing 

.     The  Calico   Printers'   Assoc.   Ltd.,   Manchester, 

and  J.  Muir,  Glasgow.     Eng.  Pat.  10,962,  May  9,  1913. 

In  machines  in  which  a  separate  timing  cam  plate  and 
timing  shaft  are  employed  for  each  tappet  shaft,  each 
timing  cam  plate  is  formed  in  two  or  more  parts,  one  of 
which  is  graduated  and  adjustable  relatively  to  the 
others,  and  is  set  relatively  to  the  zero  timing  cam, 
for  the  purpose  of  changing  the  respective  motions  when 
a  change  is  made  in  the  length  of  the  article  to  be  printed. 

-^J.  F.  B. 

"Col    main    el    divers"  ;     Application    of to    cotton 

fabric  by  printing.    A.  Louppe  et  tils.     Fr.  Pat.  465,108, 
Oct.  25,  1913. 

Covers  the  application  of  li  Col  marin  et  divers "  to 
cotton  fabrics  by  printing  (roller  or  block)  in  direct  or 
discharge     styles.— J.  B. 

Brown  or  grey  prints  on  vegetable  fibre  ;    Process  for  pro- 

ducing  fast .     Farbwerke    vorm.    Meister,    Lucius, 

und  Bruning.     Ger.  Pat.  271,252,  Jan.  24,  1913. 

The  goods  are  printed  with  a  caustic  alkaline  solution 
of  an  aminonaphthol.  which  may  also  contain  formalde- 
hyde, acetone,  or  alcohol,  and  the  colour  is  developed  by 
steaming  or  by  suspending  in  the  air.  The  shades  may  be 
deepened  by  after-treatment  with  bichromate.  Formal- 
dehyde accelerates  the  formation  of  the  dyestuff  and  thus 
reduces  the  time  of  development,  whilst  the  addition  of 
acetone  or  alcohol  keeps  the  printing  colour  fluid  for  a 
longer  time.— T.  F.  B. 

Metallisation  of  sheets,  films  or  threads  of  cellulose  ;  Process 

of .     E.  Crumiere  et  Cie.     Fr.  Pat.  464,344,  Jan.  10, 

1913. 
The  cellulose  material  (cotton,  linen,  etc.,  or  artificial 
cellulose)  is  coated  with  a  solution  of  a  natural  or  artificial 
resin  in  oil  of  turpentine  or  other  solvent  (e.j.  benzene) 
with  which  is  mixed  the  metallic  powder.  A  softener, 
for  example  dicresyline,  may  be  added. — J.  B. 

[Waterproofing].  Treatment  of  fabrics  and  other  materials 
with  viscous  substances  and  means  therefor.  A.  M.  Hart, 
London.  Eng.  Pat.  18,279,  Aug.  11,  1913. 
In"  a  machine  for  applying  viscous  or  semi-liquid  sub- 
stances to  fabrics,  paper,  etc.,  the  scraper  cons: 
several  edges  of  different  cross-section,  and  is  mounteu 
so  that  when  turned  on  its  axis  any  one  of  the  edge- 
may  be  brought  into  use.  The  edges  have  a  hollc« 
space  running  along  their  length  through  which  a  heatim 
fluid  can  be  circulated. — J.  B. 

Dressings  [for  textiles.  <  tr.]  stable  towards  ivater  and.  <no 

Process  for  preparing .     E.  T.  J.  Watremez.     0 

Pat,  271,251,  Jan.  26,  1913. 
Chromed  gelatin  treated   with  sulphurous  acid  is  use' 
alone  or  with  other  dressings,  for  application  to  texto 
fabrics,   paper,  wood,  and  leather  ;   the  chromed  gelnti 
is  fixed  on  the  goods  by  drying. — T.  F.  B. 
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Finishing  material  from  gelatin,  resistant  tt>  water.  K.  T.  J. 
Watremi ■.-.  Kr.  Pat  464,729,  N>^.  1".  1913.  ttoda 
Int.  Oonv.,  Nov.   II.  1912,  and  .Inn.  II,   1913. 

Slk  Hit.  Pat  271,251  oi  1913  ;  preceding.  When  soap  it 
added  to  the  finishing  bath,  it  combiner  iriththe  chromium, 
forming   .i    metallic   Boap   which   improves   the   resulting 

tiin-h.—  T.  F.  It. 

Broun  shades  <m  fibre:    Process  "f  producing .     H. 

Sohmid,   Miilhausen,   Assignor  to   Badisohe  Anilin  und 
Febrile,    Ludwigshafen    on    Rhine,    Germany. 
I'.s.  Pat.  1,092,542,  April  7.  1914. 

FV.  Pat.  447,991  of  1912;   tins  J.,  1913, 423.— T. F.  B. 
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huric  acid  manufacture  :    The  chamber  process  of . 

W.    llempcl,    1".    Hcvmann,    J.    Richter,    and    Hering. 
Z.  angew.  (hem.,  1914,  27,  218—223. 

I'MiKLMivrs  by  Richter  showed  that  in  the  determination 
of  nitrous  oxide  in  gaseous  mixtures,  the  method  used  by 
Hcmpel  and  Heymann  (this  J.,  1006,  845)  gave  high 
results  and  the  method  of  Inglis  (this  J„  1904,  643  ;  1906, 
14!'  ;     1907,    66S)    low    results.      Percentages    of    nitrous 

le  ranging  from  nil  up  to  0012  per  cent,  were  found 
in  the  gases  from  chambers  working  normally  at  Mulden- 
hiitten,  but  the  higher  values  found  previously  by  Hcmpel 
and  Heymann  (loc.  cil.)  were  undoubtedly  due  to  irregular 
working.  Experiments  in  a  small  glass  apparatus  in 
which  mixtures  of  sulphur  dioxide,  oxygen  (air)  and  steam 
were  allowed  to  interact  in  presence  of  different  oxides  of 
nitrogen,  and  at  different  temperatures,  showed  that  the 
reaction  was  more  rapid  with  NaOa  (dissociated  into 
ind  N'n)  than  with  Na04,  indicating  that  the  process 
is  not  one  of  simple  oxidation,  but  that  an  intermediate 
product  is  formed.  The  reaction  proceeded  more  readily 
the  larger  the  proportion  of  steam  and  of  nitrous  gases 
present,  ami  with  a  high  concentration  of  nitrous  gases  the 
best  temperature  was  70:  ('.  ;  in  this  last  set  of  tests  the 
gas  mixture  consisted  of  approximately  9-67  c.c.   S02, 

2  c.c.  H,(>.  01  c.c.  air.  and  10-39  e'.c.  NO.  With  a 
large  excess  of  sulphur  dioxide  e.g.  with  a  mixture  of 
-'to  ....  S< ';.  15-9  c.c.  Nl  >.  and  10  C.C.  HaO,  after  24  hours 
at  73'  C,  nearly  all  the  nitric  oxide  was  reduced  to  nitrous 
oxide  and  nitrogen  was  not  formed  or  at  the  most  only 
in  very  small  quantity. — A.  S. 

Kid;     Reduction    of to    arsenious    acid    by 

thiosulpliuric  acid.     K.  M.  t'hapin.     J.  Agrie.  Res.,  1914, 
1,  515 — 517. 


Arsenic  acid  is  reduced  to  arsenious  acid  by  a  mixture 
of  sodium  thiosulphate  and  mineral  acid,  the  reaction 
being  quantitative  in  21— 7i  mins.  with  the  following 
quantities  : — 10  c.c.  of  .V  10  solution  of  arsenic  acid, 
15  c.c.  oi  water.  20  c.c.  of  -V  10  thiosulphate  and  10  c.c. 
of  .V  10  hydrochloric  acid.  After  addition  of  a  little 
potassium  iodide,  the  excess  of  thiosulphate  is  titrated 
with  .V  20  iodine,  then  sodium  carbonate  is  added,  and 
the  arsenious  oxide  titrated  with  .Y  20  iodine.  The 
formation  of  tetrathionic  acid  appears  to  be  the  essential 
reaction  of  the  reduction  with  thiosulpliuric  acid.  If  the 
mixture,  after  the  second  titration,  is  heated  with  sodium 
carbonate  a  quantity  of  thiosulphate,  nearly  equal  to  that 
originally  added,  is  formed  (cp.  Stiasny  and  Das,  this  J., 
1912.  755).  The  reaction  is  not  suitable  for  accurate  work, 
but  may  serve  for  approximate  determinations  of  arsenic, 
e.g.,  in  arsenical  baths  used  for  dipping  cattle,  and  for 
reducing  arsenic  to  arsenious  acid  prior  to  precipitation 
with  hydrogen  sulphide. — L.  E. 

TfUuric  acid  :  Pre inration  of .  and  a  test  fcr  associated 

tellurous    acid.       P.  E.  Browning    and   H.  D.  .Minnie 
Ainer.  .1.  Sci.,   1913,  36,  72. 

Teilurjc  aud  can  be  prepared  by  passing  chlorine  into 
water  holding  amorphous  tellurium  in  suspension.     The 


element    sl..wlv    dissolves,    and    when    a    jxirtion    of      tbo 

solution,  after  rendering  alkaline,  oeaaee  to  give  ■  preeipitato 

'in. ..it  on   will   acetic  acid.      When  a   precipitate 
is  no  longer  formed  m  this  teat,  the  oxidation  to  I.  Hum  a.  id 

is  complete.  The  teat  w  ill  di  ted  one  pari  oi  tellurous  ai  id 
in  presence  oi  200  parte  oi  telluric  acid.  From  the  aolniion 
the  telluric  acid  is  obtained  in  crystalline  form  bv  prccipi- 
tation  with  acetone  or  ethyl  alcohol. — <j.  !'.  M. 

A  mmonia-soda  jtrocess  ;    A    new  theory  of  the .      W. 

Mason.     Chem.-Zeit.,   1914,  38,  513. 

Wins  carbon  dioxide  is  passed  through  the  ammoniacal 
solution  of  sodium  chloride,  a  precipitate  oi  sodium 
carbonate  is  sometimes  formed.      It   i  '  thai  tho 

reaction:  2NaCl-4-(NH4)aCO,  =  Na100,+  2.NII  ,<  I  takes 
place ;  in  concentrated  solution  a  certain  amount  of 
sodium  carbonate  would  separate  as  such,  the  bulk  being 
precipitated  as  bicarbonate  on  further  treatment  with 
carbon  dioxide. — W.  R.  S. 

Potassium    trioxide   and   the   stability   of  alkali   peroxides. 

K.  de  Korerand.     Comptes  rend.,  1914,  158,  991—994. 

(See  also  this  , I.,  1914,419.) 
Potassium  trioxide  is  most  readily  obtained  by  heating  the 
tetroxule  (K:04)  to  480°  C.  in  tweuo.  Dissolved  in  excess 
of  dilute  sulphuric  acid  to  form  potassium  hydrogen 
sulphate,  hydrogen  peroxide,  and  oxygen  it  evolves 
43-554  Cals.  per  grm.-mol.  which  gives  for  its  heat  of 
formation  from  its  elements  124-336  Cals.,  and  from 
potassium  monoxide  and  oxygen  37-536  Cals.  When  it  is 
converted  into  K204  9-404  Cals.  per  grm.-mol.  are  evolved. 
The  reaction  K20  +  0  =  K202  is  thus  accompanied  by 
the  evolution  of  about  22  Cals.  Comparison  of  these 
results  with  similar  ones  for  oxides  and  peroxides  of  tho 
other  alkali  and  alkaline-earth  metals  indicates  (1)  that 
the  heats  of  formation  of  tho  trioxides  of  sodium, 
potassium,  rubidium,  and  casium  are  all  about  120  Lais., 
and  (2)  that  the  heat  of  reaction  in  the  conversion  of 
monoxide  into  dioxide  increases  in  the  following  order  : — 
Calcium  4-11,  lithium  7-97,  strontium  1307,  barium 
18-36,  radium  18-7,  sodium  1903,  potassium  220, 
rubidium  241,  casium  250  Cals.— W.  H.  P. 

Aluminium    hydroxide  ;     Acidic    and    colloidal    properties 

of .     R.    E.   Slade   and   W.   G.    Polack.     Faraday 

Soc,  April  22,  1914.  [Advance  proof.] 
Following  criticism  of  the  work  of  Mahin,  Ingraham, 
and  Stewart  (J.  Amer.  Chem.  Soc,  1913,  35,  30),  who 
concluded  that  aluminium  hydroxide  has  no  acidic 
properties  and  that  so-called  solutions  of  sodium  aluminate 
are  really  colloidal  solutions  of  aluminium  hydroxide  in 
sodium  hydroxide,  conductivity  experiments  with  solutions 
of  sodium  aluminate  of  different  concentrations  and  at 
different  temperatures  are  described.  The  change  of 
conductivitv  as  hvdrolvsis  proceeded  proved,  as  previously 
shown  bv  Hantzsch  "(Z.  anorg.  Chem.,  1902.  30,  289) 
that  aluminium  hydroxide  behaves  as  a  mi  nobasic  acid, 
bnt  no  evidence  could  be  obtained  of  the  formation  of 
colloidal  aluminium  hydroxide  as  the  first  stage  of  the 
hydrolysis,  as  suggested  by  Hantzsch  ;  whenever  hydrolysis 
took  place  crystalline  aluminium  hydroxide  was  deposited. 
When  examined  in  the  ultra-microscope  sodium  aluminate 
solutions  showed  about  the  same  number  of  sub-micror.s 
as  did  the  sodium  hydroxide  solution  from  which  they  were 
prepared,  but  no  definite  conclusions  as  to  the  presence 
or  absence  of  colloidal  aluminium  hydroxide  could  be 
drawn  from  this,  since  in  colloidal  aluminium  hydroxide 
solution  prepared  bv  Crum's  method  of  hydrolysis  of 
aluminium  acetate,  the  number  of  sub-nucroi.s  was  of 
about  the  same  order,  the  colloid  being  mainly  in  tie  form 
of  amicrons. — A.  S. 

Alumina;    Precipitation  of in   presence  of  fluorides. 

H.  Cavaignac.     Comptes  rend.,  1914,  158,  948    9S0. 

In    presence    of    fluorides,    alumina    is    not    completely 

'    precipitated    by    ammonia.     Thus,    from    a    solution    of 

ammonium    aluminium    fluoride,    ammonia    precipitates 

only  84 — 98-6  per  cent,  of  the  alumina  at  the  ordinary 
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temperature  and  less  than  half  at  1003  CL     The  precipitate, 
also,  is  contaminated  with  fluoride. — L.  E. 

Explosion  of  acetylene  [from  calcium  cyanamide]  in  Trieste 
Harbour.  G.  Morpurgo.  Mitt  k.  k.  Techn.  Yersuchs- 
amtes,  1914,  3,  60— <52. 
A  repokt  on  a  violent  explosion  which  occurred  on 
Jan.  17th  last,  on  a  ship  having  on  board  600  sacks  of 
calcium  cyanamide.  Eight  samples  of  the  calcium 
cyanamide  yielded,  on  treatment  with  water,  quantities 
of  acetylene  corresponding  to  from  T2S  to  9-35  per  cent. 
of  calcium  carbide.  The  hold  in  which  the  sacks  were 
stored  was  only  half  full  and  was  not  ventilated,  and  the 
explosion  was  evidently  due  to  the  liberation  of  acetylene 
from  the  carbide  present  in  the  calcium  cyanamide  by 
the  action  of  moisture.  It  has  been  ordered  that  in  future 
calcium  cyanamide  must  always  be  packed  in  iron  drums 
for  transportation.  The  author  has  found  that  if  jute 
sacks  which  have  been  impregnated  with  rosin  solution  be 
used  and  filled  whilst  still  damp,  the  rosin  solution  combines 
with  the  calcium  cvanamide  with  which  it  comes  in 
contact  and  forms  a  perfectly  watertight  coating. — A.  S. 

Copper    carbonates ;     Basic .     V.    Auger.      Comptes 

rend.,  19U,  153,  914—946. 
Is  presence  of  carbon  dioxide  at  pressures  exceeding 
3 — 1  atmospheres,  amorphous  basic  copper  carbonate, 
8CuO,5C0..7H.O,  is  slowly  converted  into  azurite, 
Cu,(COj)j(OH)j.  A  mixture  of  equal  parts  of  azurite 
and  freshly  prepared  basic  carbonate  (in  the  form  of  a 
paste  in  the  liquid  from  which  it  has  been  precipitated) 
is  completely  converted  into  azurite  without  the  aid  of 
carbon  dioxide  under  pressure.  Azurite  is  readily  obtained 
by  adding  a  soluble  copper  salt,  in  small  portions,  to  a 
suspension  of  azurite  in  a  solution  of  sodium  carbonate 
and  bicarbonate  :  the  precipitated  basic  carbonate 
is  allowed  to  change  into  azurite  before  addition  of  further 
portions  of  copper  salt,  and  the  liquid  is  kept  distinctly 
alkaline.  The  interaction  of  malachite  and  carbon 
dioxide  to  form  azurite  and  water,  appears  to  be  reversible  : 
a  mixture  of  azurite  and  malachite  rapidly  absorbs 
carbon  dioxide  in  presence  of  water. — L.  E. 

Silver  nitrate  ;    Preparation  and  testing  of for  use  in 

the  silver  tollameter.  E.  B.  Rosa,  G.  W.  YinaL  and 
A.  S.  McDanieL  Bull.  Bureau  of  Standards,  1913, 
9,  524 — 551. 
The  most  injurious  impurities  of  silver  nitrate  to  be  used  in 
a  standard  voltameter  are  reducing  substances  (especially 
colloidal  silver)  and  uneombined  acid  or  base.  For 
determining  the  latter,  10  c.c.  of  the  silver  nitrate  solution 
are  treated  with  just  sufficient  of  a  10  per  cent,  solution 
of  pure  potassium  chloride  in  "  conductivity "  water 
to  precipitate  the  silver,  the  silver  chloride  filtered  off 
on  asbestos  or  finely-divided  platinum,  and  the  solution 
titrated  with  A'  1000  acid  or  alkali,  using  an  ethereal 
solution  of  iodeosin  as  indicator.  Control  determinations 
must  always  be  made.  For  use  in  the  voltameter  silver 
nitrate  should  be  neutral  or  very  slightly  acid  (00005 — 
0-005  per  cent.).  For  determining  colloidal  silver  and  other 
reducing  impurities,  10  c.c.  of  a  66-6  per  cent,  solution  of 
the  silver  nitrate  are  acidified  with  1  c.c.  of  concentrated 
nitric  acid  (free  from  reducing  impurities),  and  A  1000 
permanganate  is  added,  0-5  c.c.  at  a  time,  until  the  pink 
colour  persists  undiminished  in  intensity  for  5  mins.  or 
longer.  The  permanganate  test  should  be  applied  to 
the  silver  nitrate  before  and  after  fusion  of  the  latter  : 
organic  impurities  are  partially  oxidised  during  the  fusion, 
with  production  of  colloidal  silver,  which  reacts  rery 
readily  with  the  permanganate.  Silver  nitrate  recrystallised 
from  neutral  water  is  slightly  basic.  The  best  method 
of  purification  is  to  recrystallise  from  strongly  acid  solution, 
until  10  c.c.  of  a  66-6  per  cent,  solution  reduces  not  more 
than  1  c.c.  of  A  1000  permanganate,  and  then  eliminate  the 
nitric  acid  by  fusion.  When  recrystallising,  higher  yields 
are  obtained  by  dissolving  in  water  and  then  adding  the 
acid  to  the  partially  cooled  solution.  Fusion  is  effected 
at  250' — 300°  C,  the  nitrate  being  removed  from  the 
furnace  as  soon  as  melted. — A.  S. 


Samarium;     Double    sulphates    of —tcith    sodium    and 

ammonium.     D.    B.   Keves   and   C.   James.     J.    Amer. 
Chem.  Soc.,  1914.  36,  634 — 638. 

Ax  investigation  of  mixtures  of  samarium  sulphate, 
sodium  sulphate,  and  water,  at  25°  C,  showed  that  only 
one  double  salt  exists  at  this  temperature,  probably 
2.Sa4S04)3.3Na.S04.6H.,0.  whilst  with  ammonium  sulphate 
the  existence  of  the  salt,  SajfSOJj.lNH.ljSOj.THjO  was 
indicated.     Both  salts  were  prepared. — F.  Sods. 

Yttrium  from  yttrium  earths  ;    Separation  of .     H.  C. 

Holden  and  C.  James.     J.  Amer.  Chem.  Soc.,  1914,  36, 
638—646. 

A  comparison-  of  various  methods  of  fractional  precipitation 
showed  that  yttrium  is  most  efficiently  separated  from 
solutions  of  rare  earth  met  as  in  the  form  of  chromate 
or  phosphate. — F.  Sods. 

Badioaetire  products  ;  Action  of  colloids  on in  solution- 

T.  Godlewski.     Phil.  Mag ,  1914,  27,  618— «32. 

It  was  shown  previously  (Le  Radium,  1913,  250)  that  on 
passing  an  electric  current  through  a  solution  of  radium 
emanation  together  with  its  successive  disintegration  pro- 
ducts, the  radioactive  substances  were  deposited  almost  ex- 
clusively at  the  cathode  when  the  medium  was  acid  or  in 
presence  of  polyvalent  cations  and  at  the  anode  when  the 
medium  was  alkaline  or  in  presence  of  polyvalent  anions. 
This  suggests  that  the  radioactive  products  arc  present  as 
colloidal  hydrosols  and  that  the  process  is  one  of  electro- 
phoresis rather  than  electrolysis.  Further  experin 
in  which  various  colloids  were  added  to  the  solution 
confirmed  this  view,  and  it  was  found  possible  to  con- 
centrate powerful  radioactivity  on  a  few  mgrms.  of  a 
coagulated  hydrosol  {e.g  colloidal  gold  or  platinum 
coagulated  by  aluminium  sulphate).  Positive  colloids  can 
be  precipitated  merely  by  filtering  through  paper  or  glass- 
wool  and  in  this  way  radium  B  and  some  radium  C  can  be 
separated  from  water  saturated  with  radium  emanation, 
the  greater  part  of  the  3-activity  from  dilute  solutions 
of  uranium  nitrate  (up  to  10  grms.  per  litre),  and  some 
of  the  disintegration  products  of  thorium  and  actinium. 
If  a  small  quantity  of  aluminium  sulphate  be  added  to 
water  containing  radium  emanation,  the  negative  hydro- 
sols  become  inversely  charged,  and  all  the  products 
(RaA,  RaB  and  RaC)  are  then  retained  bv  a  paper  filter. 

— A.  :>. 


Patents. 


.     E.  Collet-.. 
1913.     Under 


Nitric  acid  ;  Process  for  concentrating  — 
Christiania.  Eng.  Pat.  7597,  Mar.  31 
Int.  Conv.,  Aprif  3,  1912. 

Nitric  acid  is  concentrated  in  an  evaporator,  and  the 
vapours  are  passed  over  a  water-absorbing  agent,  such  as 
sulphuric  acid,  in  a  drying  apparatus  ;  at  one  or  more 
points,  between  the  point  of  connection  of  the  evaporator 
and  dryer,  and  the  point  where  the  concentrated  vapour 
escapes,  regulated  quantities  of  cooled  sulphuric  or  nitric 
acid  are  introduced. — 0.  R. 

yitric  acid;    Process  for  concentrating .     E.   Collet!. 

Christiania.     Eng.   Pat.   22.746.   Oct.   8,    1913.     Cnder 

Int.  Conv.,  Oct.  30,  1912. 
Dilute  nitric  acid  is  concentrated  gradually  by  means  of  a 
number  of  communicating  evaporating  vessels,  the  escaping 
vapours,  containing  nitric  acid,  being  introduced  int- 
a  dephlegmation  apparatus  at  suitable  points  one  above 
the  other.  Nitric  acid,  preferably  of  15  to  20  per  cent 
strength,  is  continuously  run  in  at  the  top  of  the  dephlegm  j 
ting  column,  and  the  acid  to  be  concentrated  may  w 
introduced  at  a  point  slightly  below  the  entry  of  th 
additional  acid. — O.  R. 

Sulphuric  acid  [by  the  chamber  method];    Apparatus  fc 

producing .     The    British    Thomson- Houston    (. 

Ltd.,  London.     From  General  Electric  Co.,  Schenectady 
N.Y..  U.S.A.     Eng.  Pat.  15,293,  July  2.  1913. 
Proper  movement  of  the  gases  through  the  system 
secured  by  means  of  a  centrifugal  blower  which  acta  b 
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Induction  on  the  column  of  gases  Sowing  from  the  last 
chamber,  the  speed  oi  the  blower  being  controlled  bj  ■ 

device  responsive  to  variations  in  the  volun f  gas  passing 

out  of  the  chamber,  For  example,  the  blower  is  arranged  to 
supplj  ail  to  an  injector  nozzle  which  projects  into  the  stack 
oonnected  with  the  exit  pipe  from  the  chambers,  and  the 
■peed  of  the  motor  driving  the  blower  is  regulated  by  a 
bat  riding  upon  the  column  of  gases  in  the  exit  pipe. 

F.  ScliN. 

Sulphuric      acid;     Manufacture    of and    apparatus 

therefor.  J.  Mackenzie,  Middlesbrough.  Eng.  Put.  19,084, 
Aug.  22,  1913. 

A  series  of  tunnels  is  used  instead  "f  the  usual  arrange- 
ment of  Glover  tower,  lead  chambers,  ami  Cay  Lussac 
towers.  The  sides,  upper  parts,  and  connections  of  the 
tunnels  arc  made  of  acid-resisting  and  heat-proof  bricks, 
which  arc  set  in  lead  saucers  and  lined  with  acid-resisting 
metal.  At  suitable  intervals  throughout  the  whole  series 
of  tunnels  are  special  spraying  nuzzles  through  which  acid 
is  forced  by  centrifugal  pumps. — 0.  R. 

Sulphuric     acid:      Concentration      of in      cast-iron 

apparatus.  Galizische  Karpathen  -  Petroleum  -  A.  -  G. 
verm.  Bergheim  u.  MacGarvey  and  A.  Gellen.  Ger.  Pat. 
271,625,  June  13,  1912. 

The  concentrating  vessel.  '..  is  heated  by  direct  fire,  and 
the  combustion  gases  are  led  around  the  outside  of  the 
li 1.  c,  in  order  to  prevent  condensation  of  weak  acid 


in  this  part  of  the  apparatus.  The  weak  acid  is  introduced 
through  k,  and  Mows  down  over  the  series  of  dishes,  /, 
or  over  a  cascade,  heated  by  the  vapours  from  b.  The 
concentrated  acid  is  run  off  at  i,  and  the  acid  vapours 
escaping  through  d  arc  led  to  a  condenser  or  the  like. — A.  S. 

Catalytic  agents  [for  the  manufacture  of  ammonia,   etc.]  ; 

iration  of .     J.   Y.   Johnson,   London.     From 

he  Anilin  und  Soda  Fabrik,  Germany.     Eng.  Pat. 
12,!I77.  June  4.  1913. 

Asbestos,  meerschaum,  etc.,  are  soaked  in  a  solution  o' 
alkali  osmate.  or  alkali  ruthenate,  and  dried.  The  contact 
mass  thus  obtained  can  be  employed  for  catalytic  purposes 
either  directly,  or  after  being  heated,  or  acted  upon  with 
acid  or  reducing  agents. — T.  St. 

Pt/roligneous    acid;      Process    for    distilling    crude . 

M.  Klvr.  Marquette,  Mich.  U.S.  Pat.  1,089,417, 
March  10,  1914. 

The  crude  acid  is  preheated  to  a  relatively  high  tem- 
perature, the  tar  and  precipitated  impurities  removed, 
and  the  acid  then  passed  continuously  through  a  series  of 
stills,  working  under  progressively  reduced  pressures 
and  temperatures,  each  still  being  heated  by  the  vapours 
.  from  the  preceding  still. — G.  B. 

Ammonium  sulphate  ;    Process  for  the  production  of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  463,487, 
Oct.  9,  1913.  Under  Int.  Conv.,  Dec.  9,  1912  and 
March  4,  1913. 

A  concentrated,  slightly  ammoniacal  solution  of 
-mmonium  sulphite  is  trea'ted  at  about  80°  C.  with  air 


under  ■  pressure  of  20  atmospheres  OI  more,  in  the  presence 

oi  ;i  catalyst,  mob.  as  i  ■/   porous  earthenware  impregnated 
with  manganese  hydroxide. — 0.  K. 


Nitrogen;    Process  for  the  fixation   of by   meant  of 

frrm  aluminium  or  otherferro-compo  Generate 

des  Nitrures,  Paris.    Eng.  Pat.  28,071,  Deo.   "■,  1913. 
Under  Int.  Conv.,  Nov.  20,   1913. 

1'k.kko.  iumimim  (45  per  cent.  Ai).  to  which  luce  been 

added  alumina  and  carbon,  is  heated  to  about  1200  I 
and  treated  with  nitrogen.  The  n  totion  between  ferro- 
aluminium  and  nitrogen  is  sufficiently  exothermic  to 
raise  the  whole  mass  to  a  temperature  high  enough  |  il 
1850J  C.)  to  convert  all  the  aluminium  into  nitride.  In 
the  place  of  ferro-aluminium,  an  alloy  of  iron  and  any 
element,  capable  of  fixing  nitrogen,  such  as  boron,  silicon, 
etc.,   with   the   corresponding  oxide  and  carbon   may   bo 

employed. 0.  R. 


Nitrogen  simultaneously  villi  oxides  of  nitrogen  ;    Process 

of  obtaining .     Farbwerke   vorm.    Mcister,    Lucius, 

und  Briining,  Hoechst  a  Main,  Germany.  Eng.  Pat. 
28.737,  Dec.  12,  1913.  Under  Int.  Conv.  Her.  12,  1912 
Addition  to  Eng.  Pat.  3662  of  1913,  dated  Feb.  19,  1912 
(this  J..  1913,  1011). 

The  process  described  in  the  original  patent  is  modified 
by  introducing  an  indifferent  gas,  such  as  nitrogen,  into 
the  mixture  of  ammonia  and  air  entering  into  reaction, 
whilst  maintaining  the  requisite  proportions  of  ammonia 
and  air  necessary  for  combustion. — O.  R. 


B'iking  salt.     A.  E.  Berrv,  London,  and  A.  Schaumloffel, 
Stratford,  Essex.     Eng.   Pat.   17,941,  Aug.  6,   1913. 

A  mixture  of  sodium  chloride,  acid  phosphate,  and  free 
phosphoric  acid,  prepared  by  incorporating  common  salt 
with  purified  phosphoric  acid  (preferably  16  per  cent.) 
and  drying  the  product. — F.  Sodn. 

Salt  ;  Apparatus  for  making .     C.  L.  Weil,  Assignor  to 

Diamond  Crystal  Salt  Co.,  St.  Clair,  Mich.     U.S.  Pat. 
1,091,721,  March  31,  1914. 

A  brine  preheater  is  combined  with  a  series  of  successive 
heaters,  to  which  heated  brine  may  be  supplied  und "r 
pressure,  and  a  succession  of  devices  for  producing 
evaporation  of  the  heated  brine.  Means  are  provided  for 
removing  deposited  salt  and  for  leading  the  vapours 
produced  during  evaporation  to  the  preheaters. — F.  Sodn. 


Sodium  and  potassium   salts  ;   Process  of  recovering 

from  mixtures  thereof.  C.  E.  Dolbear,  Assignor  to  E.  H. 
Merrill,  Bcrkelev,  Cal.  U.S.  Pats.  1,088,216  and  1,088,333, 
Feb.  24,  1914. 
(1).  A  solution  containing  sodium  carbonate,  sodium 
biborate,  potassium  chloride,  sodium  sulphate,  and 
sodium  chloride,  is  evaporated  above  33 3  C.  to  sepai 
sodium  chloride  and  sulphate,  cooled  to  not  below  18°  C. 
to  separate  sodium  carbonate,  sodium  biborate,  and 
potassium  chloride,  and  then  mixid  with  a  fresh  quantity 
of  the  original  solution  and  the  two  processes  repeated. 
The  mixture  of  deposited  sodium  carbonate,  sodium 
biborate,  and  potassium  chloride  is  redissolved  in  water 
and  treated  with  carbon  dioxide  to  precipitate  sodium 
bicarbonate,  and  the  residual  solutionis  treated  with  a 
"  more  or  less  soluble  compound  of  an  alkaline-earth 
metal  "  to  precipitate  the  corresponding  biborate,  the 
remaining  solution  being  evaporated  to  re.over  potassium 
chloride.  (2).  The  steps  of  the  preceding  process  are 
performed  in  the  following  order:  (a),  treatment  with 
carbon  dioxide;  (6),  treatment  with  alkaline-earth  com- 
pound ;  and  (c),  evaporation  above  33J  C.  and  18  U 
respectively.  In  the  absence  of  sodium  carbonate  and 
sodium  chloride,  treatment  with  carbon  dioxide  may  be 
omitted. — 0.  R. 
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Sodium  and  potassium   salts:    Process  of  separating . 

Process  of  obtaining  potash  from  felspar.  H.  P.  Bassett, 
Assignor  to  The  Spar  Chemical  Co..  Baltimore.  Md. 
U.S."  Pats.  1,091,033  and  1,091,034,  March  24,  1914. 

(1).  Sodium  chloride  is  added  to  a  substantially  saturated 
solution  of  sodium  and  potassium  sulphates,  the  mixture 
is  heated  to  60; — 107°  C,  the  sodium  salts  which  crystallise 
out  are  withdrawn  and  introduced  into  a  saturated  solution 
of  sodium  sulphate,  and  crystals  of  the  latter  are  recovered 
from  the  last-named  solution  at  60c — 107c  C.  (2).  Felspar, 
40  parts,  sodium  bisulphate,  40  parts,  sodium  chloride. 
14-4  parts,  and  carbon,  1 — 3  parts,  are  heated  to  a  bright 
red  heat  for  1 — 2  hours,  and  the  resulting  mixture  of 
sodium  and  potassium  sulphates  is  separated  from  the 
insoluble  portion  of  the  fused  mass,  the  two  soluble 
constituents  of  the  mixture  being  then  separated  from 
one  another  as  above. — O.  R. 


Sodium    hypochlorite  ;   Apparatus  for   the    manufacture  of 

.     A.  Champ.     First  Addition,  dated  Oct.  9,  1913, 

to  Fr.  Pat.  454.751.  Feb.  24,  1913  (this  J.,  1913,  910). 

The  use  of  the  apparatus  described  in  the  principal  patent 
is  extended  to  the  separation  of  any  two  substances  of 
different  densities. — 0.  R. 


Fluorspar:     Process  of  purifying .     E.    Bidtel,    Gol- 

conda.    111.,   Assignor  to   M.    Evssell,    St.   Louis,   Mo.. 
U.S.  Pat.  1,091.795.  March  31,  1914. 

Fluorspar  is  treated  with  a  solution  of  caustic  alkali 
(preferably  under  pressure  and  with  agitation),  and  the 
soluble  products  and  slime  resulting  from  the  decom- 
position of  the  associated  gangue  (silica  and  silicates)) 
are  removed  by  washing. — F.  Sodn. 


Perborate    preparations :    Manufacture    of    easily   soluble*. 

stable .     Ver.    Fabriken  f  iir     Laboratoriumsbedarf 

Ges.    m.    b.    H.     Ger.    Pat.    271,194,    May    17,    1911. 
Addition  to  Ger.  Pat.  261,633. 

Instead  of  adding  to  the  perborates  neutral  salts  of 
organic  acids  capable  of  forming  complex  salts  with 
borates,  as  described  in  the  chief  patent  (this  J.,  1913, 
827),  the  corresponding  acid  salts,  or  solutions  of  the 
same  may  be  used,  but  only  in  sufficient  quantity  to- 
saturate  not  more  than  one-half  of  the  base  of  the  per- 
borate. The  mixtures  obtained  as  described  above  or 
in  the  chief  patent  may  be  moistened  with  water  or  dilute 
alcohol  and  partially  or  completely  dehydrated  by  drying 
or  by  fusing,  with  continuous  stirring,  at  the  temperature 
of  the  water-bath. — A.  S. 


Crystallisation  of  hot-saturated  saline  solutions,   especially 

solutions  of  potassium   salts  ;    Apparatus  for   the . 

G.  Sauerbrev  Maschinenfabrik  A.-G.     Ger.  Pat.  271.246, 
Dec.  9,  1911.     Addition  to  Ger.  Pat.  257,685. 

An  improved  form  of  the  apparatus  described  in  the  chief 
patent  (this  J.,  1913,  487),  the  plates  on  which  the  crystals 
are  deposited  being  horizontal  or  nearly  so,  and  enclosed 
in  a  casing  through  which  a  current  of  cooled  air  is  forced 
by  a  fan.  Various  mechanical  means  of  tilting  the  plates 
in  order  to  discharge  the  deposited  crystals  are  also 
claimed. — A.  S. 


Alunite  ;    Method  of  calcining,  and  apparatus  for  treating 

.     H.  F.  ChappeU.  New  York.     U.S.  Pats.  1,089,109 

and  1,089,110,  March  3,  1914. 

(1).  The  lower  part  of  an  upright  column  of  alunite  is 
heated  externally  by  furnace  gases  to  900c — 1000c  C.  and 
the  gases  are  then  admitted  into  the  upper  part  of  the 
column,  whereby  preliminary  calcination  takes  place  at 
about  600°  C.  The  gases  evolved  from  the  lower  portion 
of  the  column  are  withdrawn  for  the  recovery  of  sulphuric 
acid.  (2).  An  upright  retort  or  muffle  is  surrounded  by 
a  heating  chamber  and  surmounted  by  a  supply  shaft. 
down  which  the  material  descends  into  the  muffle, 
the  heating  chamber  communicating  with  the  shaft, 
so  that  the  latter  is  traversed  by  the  furnace  gases 
from  the  former  ;  conduits  are  provided  for  withdrawing 
the  gases  from  the  muffle,  and  the  furnace  gases  are 
prevented  from  being  drawn  into  the  muffle  by  means  of 
a  pipe  admitting  compressed  air  or  steam  at  a  point  above 
the  exit  for  the  muffle  gases. — 0.  R. 


Pirsulphates  :  [Electrolytic]  Preparation  of from  sul- 
phates or  bisulphates,  without  the  use  of  a  diaphragm. 
Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  271,642„ 
April  18,  1913. 

Cathodes  of  tin  or  aluminium  are  used. — A.  S. 


Zinc  sulphate  from   [silicious]  zinc  ores  ;    Process  of  pre- 
paration of .     S.  Araki.     Fr.  Pat.  464,038,  Sept.  2,. 

1913. 

The  ground,  calcined  ore  is  decomposed  with  a  20  per 
cent,  solution  of  sodium  bisulphate,  heavy  metals  are 
precipitated  by  zinc  foil  or  dust,  then  the  greater  part  of 
the  iron  and  manganese  by  caustic  alkali  and  an  oxidising 
agent,  such  as  air  or  calcium  hypochlorite,  and  the  re- 
mainder by  boiling  with  hydrated  silicic  acid,  formed  by 
the  addition  of  alkali  silicate  and  sulphuric  acid.  After 
filtering,  excess  of  alkali  silicate  is  neutralised  with  art 
acid,  the  solution  is  boiled  to  render  colloidal  silica  in- 
soluble, and  filtered. — O.  R. 


Zinc   oxide  ;  Process  for  obtaining    pure from  cmde 

oxides  containinj  lead   oxide.     H.  Heimann.     Ger.  Pat. 
271,136,  Nov.   14,  1912. 

The  lead  oxide  is  extracted  from  the  crude  oxide  by  a 
solution  of  caustic  potash,  and  the  solution  is  electrolysed 
with  insoluble  electrodes,  whereby  spongy  lead  isdeposited 
at  the  cathode  and  an  insoluble  lead  compound  (probably 
3PbO-i-2Fb02-f3H20)  at  the  anode,  leaving  nearly  pure 
caustic  potash  solution  for  use  again. — A.  S. 


Magnesium   chloride  :  Process  for  the  production  of . 

J.  C.  Graves  and  A.  E.  Schaefer,  Saginaw  West    Side, 
Mich.     U.S.  Pat.  1,090,125,  March  10,  1914. 

A  solution  of  calcium  and  magnesium  chloride;  is  evapo- 
rated and  subjected  to  fractional  crystallisation  :  each 
step  in  the  crystallising  process  is  arrested  before  the 
solution  has  been  cooled  to  the  critical  temperature,  below 
which  calcium  chloride  crystallises  more  readily  than 
magnesium  chloride. — O.  R. 

Core  compound.     H.    K.  Moore.   Berlin.   N.H.     U.S   Pat 

1,091,690,  March  31,  1914. 
A  homogeneous  mixture  of  a  soluble  silicate  (e.g.,  sodium 
silicate)  and  neutralised  waste  acid  liquor  from  the  manu- 
facture of  sulphite  fibre.  The  silicate  is  mixed  with  the 
neutralised  liquor  after  evaporating  at  a  low  temperature, 
preferably  in  vacuo  at  about  90°  F.  (32c  C). — F.  Sodn. 


Metallic    oxides    and    hydroxides;     Process  for   obtaining 

practically      pure .      F.      Coehlovius.       Fr.       Pat. 

464.016,  Aug.  22,  1913.  Under  Int.  Conv.,  May  13, 
1913. 
Solutions  of  salts,  e.g..  of  copper,  zinc,  etc.,  are  treated" 
with  the  equivalent  quantity  of  quicklime,  the  solution 
filtered,  and  the  precipitate  heated  to  about  500°  C.  tc 
decompose  oxychlorides,  and  washed  with  water. — 0.  K. 

Phosphorus    pentoxide ;      Process    of    hydrating .     S. 

Peacock,     Chicago,     111.,     Assignor     to      Internationa. 

Agricultural      Corporation,      New    York.       VS.     P»'- 

1,089,784,  Mar.  10,  1914. 
Phosphorus  pentoxide  is  treated  with  water  at  PC*  < 
until  a  solution  of  1-2°  B.  (sp.  gr.  1-009)  is   formed,  the 
temperature    being    then    raised    to    above    100°  C,    bu' 
below  the  boiling  point  of  the  solution. — O.  R. 
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Stil/ifiur  [/run  pyrites,  tie.];    Commercial  preparation 

.     W.    A."  Hall,    New    York.     Bug.    Pat,    29,366, 

Dw.  20    1912. 

Part  of  the  sulphur  is  distilled  bj   the  application  of  a 

il t  reducing  Ham.,  an. I  the  reel  is  removed  a-  Bulphur 

dioxide  by  roasting,  the  sulphur  dioxide  being  sub- 
sequently converted  mi"  hydrogen  Bulpbide  (preferably 
by  passing  it  through  the  producer  employed  in  generating 
the  gas  required  for  the  reducing  flame),  which  is  burned  in 
the  reducing  Ham.,  bo  that  the  contained  Bulphur  is 
liberated  in  the  free  stair  ami  hums  with  that  passing 
oil  by  distillation.  The  distilling  and  roasting  operations 
an'  preferably  conducted  in  two  Buperposed  furnaces. 
Tin  process  is  a  nmililii  alion  of  that  described  in  Eng. 
Cats.  20,768  and  26,695  of   1912  (tins  J.,  1914,  77.   136). 

— P.    SODN. 

Bulphur ;      Production     of from     pyrites     and     other 

metallic  sulphides.  W.  A.  Hull,  New  York.  Eng. 
Pat  8279,  April  8,  1913. 
Mil  mil  Bulphides  are  heated  directly  by  a  reducing 
Bane,  produced  by  the  combustion  of  a  pas  rich  in 
hydrogen  with  sufficient  air  to  give  tin-  lust  combustion 
possible  without  the  flame  losing  its  reducing  character. 
The  Bulphur  vapour  formed  is  forced  to  the  top  of  the 
liirnaee  ami  is  discharged  at  a  level  above  that  at  which 
the  air  is  admitted. — T.  St. 

Sulphur    dioxide;     Method    cf    producing .     H.     K. 

Mo me  and  R.  B.  Wolf.  Berlin.  N.H.     U.S.  Pat.  1,091,689, 

March  31,  1914. 

.  Combustion    products    containing    sulphur    dioxide    are 

passed    through    a    solution    of   calcium   chloride    or   other 

nt.  cooled  to  about   32    F.   ((>   C),  and   the  sulphur 

dioxide  is  subsequently  extracted  from  the  refrigerated 

tion  and  liquefied,  in  menu.     The  solvent  is  preferably 

circulated  continuously  from  an  absorbing  chamber  to  a 

vacuum  chamber,  and  rice  versa. — F.  Sods. 

Hyilrogcn    or   hydrogen-containing   gag    mixtures  ;     Process 

of    bringing to    reaction    and    apparatus    tlurefor. 

M.    Pier,   Zehlendorf,   Germany.     U.S.   Pat.    1,090,874, 
.'4.  1914. 

The  gaseous  mixture  containing  hydrogen  is  subjected  to 
pressure  in  an  inner,  non-metallic  vessel,  which  is  proof 
against  chemical  action  and  leakage  of  hydrogen,  and  is 
contained  inside  an  outer  metallic  vessel.  The  outer  \  ■ 
is  heated,  and  the  space  lietween  the  two  is  maintained 
under  s  pressure  different  from  that  of  the  inner  vessel, 
this  difference  of  pressure  in  the  two  vessels  being  utilised 
to  equalise  the  pressures  in  both. — O.  R. 

Density  regulator  for  use  in  the  manufacture  of  sulphuric 
acid  and  otlur  purposes.  L.  Santa,  Turin,  Italy.  Eng. 
l'at.  18,615,  Aug.  15,  1913. 

See  Fr.  Pat.  461,641  of  1913  ;  this  J.,  1914, 199.— T.  F.  B. 

.Yitric  arid  or   nitric    acid  monohydrate  ;    Impts.   in,  and 

apparatus  for,    tin    distillation    of .     Yerein    Chem. 

Fahnkcn    in    Mannheim,    Mannheim,    Germany.     Eng. 
l'at.  20,189,  S.pt.  6,  1913.     Under  Int.  Conv.,  Sept.  16, 

1'UJ. 

j    See  Fr.  Pat.  462.290  of  1913  ;  this  J.,  1914,  311.— T.  F.  B. 

Nitric  ar„l  .     Process  for  conci  titrating  dilute .     Norsk 

Hydro-Elektrisk      Kvaelstofaktieselskab.       Fr.       Pat. 
859,  Oct.   21,    1913.     Under  Int.   Conv.,   Oct.   30, 

1918. 

See  Eng.  Pat.  22.746  of  1913  ;    preceding.— T.  F.  B. 

Nitric  acid  .    Process  for  the  continuous  manufacture  of . 

Saccharin-Fabrik   A.-G.   vonn.    Fahlberg,  List  und  Co 
Fr.    Fat.   464,561,  Sept.    30,  1913.     Under  Int.   I  oni 
Scit.  30,  1912. 

See  Eng.  Pat.  32b4  of  1913  ;  this  J.,  1913,  909.— T.  F.  B. 


Sulphate  furnaci        /  ring  apparatus 

in  Farbwerke     vorm.      Mcister,     Lucius,     und 

Bruning,  Bbchst  on  Mann.  Germany.  Bng  l'at. 
16,999,  July   24,    1913.      I  ml'  I    Int.   Conv.,    Feb.  1 1. 

1913. 
Si  i.   I  ■     I'al      ion. 1st  of  1913  ;    this  .1.,   1914,  23.       I.   I      B 

urn  bieulphalt    i n  a  directly  caldnabU  form;    Pro 

for  Hi'  manufacturi  <>f .     Akt.-Gee.  Dynamit  .Nobel, 

Vienna.     Eng.  l'at.  24,604,  Oct.  29,  1913.     I  nder  Int. 

Conv.,    Ian.   .'2.    1913. 

See Ger. Pat. 263,120 ol  1913;  this. I.,  1913,909.  -T.  P.  B. 

Oxides   or   hydroxides;     Process  for    thi    manufacture   of 

metal .     F.  Cochlovrus,  Frankfort,  Germany.    Eng. 

Pat.  19.34(1,  Aug.  26,  1913.  Under  Int.  tone,  May  13, 
1913. 

See  Fr.  l'at.  464,016  of  1913  ;  preceding.    T.  F.  B. 

Antium, mm  lulphatt  :    Producing .     A.  Mittasoh  and 

H.  Morawitz,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigthafen  on  Rhine,  Germany.  U.S.  l'at. 
1,091,234,  March  24,  1914. 

Ski:  Ft.  l'at.  4i.3,4s7  of  mi:!  ;   preceding.-    T.  F.  B. 

Immonia;    Process  for  preparing .     R.  W.   Wallace 

and  E.  Wassmer.     Fr.  Pat.  464,692,  Nov.  in.  1913. 
See  Eng.  Pat.  lo.4.->o  of  1912  j  this .).,  1914,  22.— T.  F.  B. 

Nitrous    vapours;    Process  awl  apparatus  for  absorbing 

in  the  dry  and  with  heat  loj  tin  aid  of  a  bast 

lime.  A.  T.  Schloesing,  Paris,  Assignor  to  Norsk 
Hydro- Elektnsk  Kvaelstofaktii  s,  Iskab,  Christiania. 
U.S.   l'at.    1.(192.29."),  April  7,   1914. 

Sr.i:Fr.  Pat.  441,607  of  1911  :  this  J.,  1912,  922.— T.  P.  B. 

Ukali    chlorides;      Treatment    of to    obta 

'   products.     -I.     A.     Kendall.     Fr.     Pat.    465,229,     Nov. 

22.  1913.     Under  int.  Conv.,  Nov.  22,  1912. 
S       Eng.  Pat.  26,896  of  1912  ;  tin-  J.,  1914,  22.  -T.  F.  B. 


Gat 


i.vov    I'.ri/i7</i]  from    solid    substances;     Apparatus  J<r 
extracting    — .     C.  Weston.     Fr.  Pat.  464,446,  Nov.  5, 
1913.     Under  Int.  Coin..  Nov.  5,  1912. 
Sll  Eng.  l'at.  25,326  of  1912  ;   this  J..  1914.  24.— T.  F.  B. 

Purification  of  gases  if"""  ""■"!•' '"'' d  l"'rl"'  ",""' 

ofmistbysupersaturation,    Ger.  Pat. 270,757.     Set  I. 

Conversion  of  animal subsb  '■al),tr\,t,to  ammonia 

and  combustible  gases.     Eng.  Pat.  5348.     See  1IA. 

Production  of  alloys  of  alkali  metals  by  dcctrolysis  of} 
alkali   hydroxides,  and  production  from   then  <^V*oJ 

alkali    metals    or    !fc   ipounds.     Ir.    l'at.    464,951. 

So    N. 


Till '  . 


VIII.-GLASS;    CERAMICS. 

Slitting    of by    frost.    C.     Rad.    Tonind.- 

Zcit..   1914,  33,  6*9. 
Glazed  tiles  with  strongly  porous 
whereas  unglaxed  til.  s  mad,-  of  the  same  claj    a 
Effected      Glared   bricks  are   more  resistant    than  glazed 
tides      The  difference  is  attributed  to  the  greater  <H>ckt.e« 
and'less  exposed  situation  of  the  bricks,  owing  t 

nndTwater  is  absorbed,  whereas  tam,  flat,  roofing.- 
tilee  become  fully  saturated. — O.  R. 
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Patents. 

Melting  glims  or  other  fusible  subs/mice*  ;    Furnace  for 

and  method  of  working  it.  Higham  Manufacturing  Co., 
Ltd.  Fr.  Pat.  464.993,  Nov.  17,  1913.  Under  Int. 
Conv..  Nov.   18,  1912. 

See  Eng.  Tat.  26,494  of  1912  ;  this  J..  1914.  354.— T.  F.  B. 

Kilns  for  making  tiles,  pottery,  and  similar  articles.  C. 
Dressier.  First  Addition,  dated  Oct.  lti.  1913.  to  Fr. 
Pat.  432.427,  July  21.  1911.  Under  Int.  Cony..  Oct.  18, 
1912. 

See  Eng.  Pat.  23,863  of  1912  ;  this  J..  1913.  1094.—  T.  F.  B. 

Glazes  ;   Process  fr  making  white  or  coloured,  opaque . 

0.  Yolkel.     Fr.  Pat.  464,417,  Nov.  4,  1913. 

See  Ger.  Pat.  267,191  of  1912  ;  this  J..  1914.  137.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Concrete  ;  Electrolysis  in .     E.  B.  Rosa,  B.  McCollum. 

and  O.  S.   Peters.     Technol.  Papers  of  the  Bureau  of 
Standards,  Washington,   1913,  No.   18,   137  pp. 

Cracking  of  reinforced  concrete  is  brought  about  by 
electric  currents  owing  to  oxidation  of  the  iron  (acting  a; 
anode)  with  the  formation  of  oxides,  having  2  2  times  the 
yolume  of  the  original  iron.  Xon-corrodible  metals  do  not 
cause  cracking.  Corrosion  of  iron  anodes,  eyen  in  wet 
concrete,  is  yery  slight  below  45  C  owing  to  the  inhibiting 
i  ffect  of  slaked  lime  and  other  alkalis,  the  passivity  of  iron 
in  concrete  being  chiefly  due  to  the  calcium  hydroxide 
present.  The  addition  of  a  small  amount  ot  salt  (to  pre- 
vent freezing  whilst  setting)  gr,  atly  accelerates  corrosion 
and  tendency  to  crack,  reinforced  concrete  structures 
which  are  in  contact  with  salt  water,  being  consequently 
t'ae  most  susceptible  to  electrolytic  troubles.  A  distinct 
softening  of  the  concrete  occurs  near  the  cathode,  com- 
pletely destroying  the  bond  between  the  reinforcing 
material  and  the  concrete.  Whilst  the  anode  effect  be- 
comes considerable  only  with  comparatively  high  voltages, 
the  cathode  effect  develops  at  all  voltages  at  a  rate  approxi- 
mately proportional  to  the  voltage,  but  becomes  serious 
only  where  the  concrete  is  wet  and  the  potential  difference 
rather  high.  The  softening  is  due  to  the  gradual  concen- 
tration of  sodium  and  potassium  ions  near  the  cathode, 
until  the  free  alkali  attacks  the  cement.  Xon-reinforced 
concrete  structures  are  immune  from  troubles  caused  by 
electrolysis. — 0.  R. 

Patents. 

Iron  or  steel  or  like  structures  ;    Composition  for  covering 

.     X.  J.  Porter,  Belfast.     Eng.   Pat.   14.182.  June 

19,  1913. 

The  iron  or  steel  surface  is  coated  successively  with  a 
bituminous  paint,  and  one  or  more  coats  of  mineral  rock 
asphaltum  applied  in  a  plastic  state.  It  is  then  roughened, 
or  gritty  material  applied,  to  form  a  bond  for  a  magnesite 
and  magnesium  chloride,  or  similar  composition,  which  is 
laid  on  in  a  plastic  condition.  The  combined  covering 
adheres  to  the  steel  without  the  use  of  holdfasts  or  cleats. 

— T.  St. 

Heat-insulating     material ;     Process     of    producing  . 

J.  A.  Seharwath,  Cranford.  N.J.     U.S.  Pat.  1,092,102, 
April  7,   1914. 

A  mass  consisting  essentially  of  alkaline  silicates  is  heated 
in  an  open  mould,  and  is  agitated  and  the  solid  crust 
removed,  until  a  porous  solid  product  is  obtained. — A.  T.  L. 

Cement-manufacturing  apparatus.  F.  Worm,  Assignor  to 
German-American  Portland  Cement  Works,  La  Salle, 
111.     U.S.  Pat.  1,092,551,  April  7,  1914. 

Between  the  feed-end  of  the  kiln  and  the  stack  is  a  dust- 
collecting  chamber  of  greater  cross-section  than  the  kiln 
and   stack,   and   increasing   in   cross-section   towards   the 


stack.  The  chamber  communicates  with  the  stack 
through  a  passage  of  reduced  cross-section,  which  has  an 
inclined  lower  wall  rising  from  a  dust-collecting  pocket  in 
the  foot  of  the  chamber.  Air  is  admitted  to  the  stack  at 
a  point  opposite  the  passage  from  the  dust-chamber. 

—A.  T.  L. 

Bricks,    artificial    stone,    and    similar    products;     Manu- 
facture of .     L.  F.  Kaye,  Xew  York,  and  British 

Silicate    Engineering    Co.,    Ltd.,    London.     Eng.    Pat. 
10,288,  May  1,  1913. 

See  Fr.  Pat,  457,664  of  1913  ;  this  J.,  1913,  1012.— T.  F.  B. 

Plaster  ;    Process  for  rnaking .     W.  M.  Brothers.     Fr. 

Pat.  465,146,  Xov.  20,  1913.     Under  Int.  Conv.,  Jan.  9, 
1913. 

See  Eng.  Pat.  639  of  1913  :  this  J.,  1913.  604.— T.  F.  B. 


X.- METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Titaniferous    iron    ores;     Smelting    of in    the    blast 

furnace.     O.   Simmersbach.     Stahl  u.   Eisen,   1914,  34, 
672—674. 

In  smelting  titaniferous  iron  ores  the  aim  should  be 
to  obtain  all  the  titanium  in  the  slag,  as  it  does  not 
improve  the  quality  of  pig-iron.  Ores  mixed  so  that 
the  slag  does  not  contain  more  than  2  per  cent.  Ti,  can  be 
smelted  in  the  same  way  as  titanium-free  ores ;  and 
provided  that  the  slag  contains  under  6  per  cent.  Mali, 
its  melting  point  will  not  be  inconveniently  high.  Examples 
of  titaniferous  iron  ores  smelted  in  America  are  given, 
with  analyses  of  the  ores,  slags,  etc. — T.  St. 

Iron;   Embrittling  of by  caustic  soda.     J.H.Andrew. 

Trans.  Faraday  Soc,  March,  1914.     [Reprint,  14  pages.] 

Wr.orc.HT  iron  corrodes  slowly,  becomes  highly  crystalline 
and  eventually  brittle,  by  immersion  in  a  concentrated 
aqueous  solution  of  caustic  soda  at  100°  C.  for  several 
months.  The  corrosion  is  attributed  to  electrolytic 
action  between  the  two  phases,  crystalline  and  amor- 
phous, of  which  the  metal  is  constituted,  iron  going 
into  solution  at  the  anode  (forming  sodium  ferrite), 
hydrogen  being  liberated  at  the  cathode.  Part  of 
the  hydrogen  is  occluded  by  the  metal,  being  first 
absorbed  by  the  amorphous  constituent,  thereby 
forcing  the  crystals  apart,  and  ultimately  causing  the  iron 
to  become  crystalline  and  brittle.  The  brittleness  decreases 
with  time,  an  equilibrium  being  finally  established  between 
the  metal  and  the  gas,  and  is  due  rather  to  molecular 
rearrangement  induced  by  occlusion  or  evolution  of 
hydrogen  than  to  the  mere  presence  of  the  latter  in 
solution.  The  potential  difference  between  the  amorphous 
and  crystalline  phases  and  hence  the  rate  of  corrosion 
decrease  as  the  latter  phase  become ;  hydrogenised,  the 
passivity  of  iron  produced  by  immersion  in  caustic  soda 
being  due  to  this  cause.  Similar  results  were  obtained 
with  electrodeposited  iron,  but  steel  containing  0-5  per 
cent.  C  was  much  less  affected  by  caustic  soda  solution. 
The  recrvstallisation  of  electrodeposited  iron  upon  coe'i'i,' 
through  the  Ar3  point  is  also  considered  to  be  due  to 
evolution  of  hydrogen. — W.  E.  F.  P. 

Iron  nitride.    G.  Charpy  and  S.  Bonnerot.     Comptes  rend., 

1914,  158,  994—996. 
Iron  nitride  (Fe2X),  obtained  by  heating  finely-dividi! 
iron  in  a  rapid  current  of  ammonia  at  650° — 700°  C 
completely  decomposed  when  heated  in  nitrogen  above 
600°  C,   even   at   pressures   as   high   as   18   atmosphere* 
Below  600°  C.  only  about  half  the  nitrogen  is  expelled 
which   suggests   the  existence   of  a   more  stable   nitriuV 
Fe,X.     Iron    does    not    combine   directly    with   nitroger 
even  at  pressures  of  18  atmospheres.     Having  regard  U 
its   properties,   iron   nitride   probably   does   not  exist  " 
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metallurgical  produots  i  the  nitrogen  often  found  in  iron 
in  u  bo  either  occluded  or  combined  with  some  element 
other  than  iron.     \\ .  H    P. 

Iron  in  toils  ;   Electrolytic  corrosion  of .     B.  MoCollum 

i  K.  II.  Logan.    TeohnoL  l'n|><rs  of  the  Bureau  i>( 
Standards,  Washington,  1913,  No,  25,  68  pp. 
Two  kinds  of  corrosion  an-  distinguished,  (I)  eleotrolytio 
osion  due  to  external  electric  currents,  and  (2)  self- 
corrosion    due    t"    currents    originating,    from    whatever 

.  within  the  corroding  system  itself.  The  "  efficiency 
of  corrosion"  ( ....  ratio  of  actual  corrosion  to  that 
theoretically  possible  for  a  given  onnent)  is  greatei 
the  lower  the  current  density,  ia  practically  independent 
of  the  voltage,  and  increases  with  the  moisture  content, 
up  to  saturation,  of  the  soil.  Corrosion  of  iron  embedded 
in  earth  is  always  greater  in  open  vessels  than  in  sealed 

Is.     There  ia  no  material  difference  in  the  "  efficiency 
of  corrosion  "  of  various   kinds  of  iron  used  for  under-    \ 
ground  pipes.     The  electrical  resistance  of  the  soil  varies 
greatly  with  the  temperature,  being  over  200  tunes  greater 

18   C.  than  at  +  18°  C. — O.  R. 

Equilibrium     of    carburisation    of in    fused 

mixture*    if   chloride    and    cyanide    of   potassium.    A. 
in.     Comptes  rend..  1914,  158,  1025—  Hi27. 

Steel  (C  0"8  per  cent.)  and  pure  iron  were  immersed 
in  molten  mixtures  of  potassium  chloride  and  cyanide 
lining  -'•">.  50  and  75  |ht  cent.  KCN,  respectively,  for 
periods  varying  from  9  mins.  to  5  hrs.  at  900  C.  The  depth 
of  deoarburisation  of  the  steel  (maximum  0-75  mm.)  and 
of  carburisation  of  the  iron  (maximum  0-62  mm.)  were 
isured  and  the  percentage  of  carbon  in  the  surface 
layer  determined  in  each  case.  The  mean  results  in  the 
.">  hour  tests  were  0-25  per  cent.  C  for  the  decarburised 
and  0-26 C  for  the  carburised  layers,  the  two  phenomena 
apparently  tending  towards  a  common  limit  irrespective 
of  the  proportion  of  cyanide  in  the  bath. — W.  E.  F.  P. 

■  l-steel  :  Influence  of  gases  on  rirh .     W.  Frochlich. 

Stahl  u.    Eiscn.    1914,   34,   723— 724. 

I'm  _•  -.  especially  hydrogen,  present  in  rich  nickel- 
could  not  be  completely  removed — even  by  fusion 
in    a    6-mm.    vacuum.      Metal     treated    in    this    manner 

irbed  hydrogen  when  subsequently  ignited  in  a  current 
of    the    L'as  :     chilling    slightly    increased    the    hydrogen 

tent  of  the  metal.  Mechanical  tests  showed  that  rich 
niekel-stvcl,  unlike  steel  and  iron,  was  not  adversely 
affected  bv  contact  with  gases  during  the  manufacturing 
process— W.  R.  S. 

Cobalt  i n  steel :  Determination  of .     P.  Slawik.  C'hern.- 

Zeit.,  l'.U4.  38,  514-^515. 

1  — 2  DBMS,  of  drillings  are  dissolved  in  dilute  hydrochloric 
acid,  oxidised  with  potassium  chlorate  and  the  excess 
of  acid  evaporated.  The  solution  is  treated  with  zinc 
oxide  emulsion,  added  in  small  portions  at  a  time,  carefully 
avoiding  excess,  until  the  precipitate  coagulates.  The 
volume  is  made  up  to  500  c.c,  and  250  c.c.  are  filtered. 
The  solution,  containing  only  cobalt,  nickel  and  nian- 
ganese,  is  concentrated  to  100  c.e.,  treated  with  20  c.c. 
of  strong  hydrochloric  acid,  and  the  cobalt  precipitated  by 
30  c.c.  of  a  2  per  cent,  alcoholic  solution  of  nitroso-^- 
naphthol.  The  precipitate  is  strongly  ignited  and 
weighed  as  Co,04.  In  the  case  of  nickel  steel  the  ignited 
precipitate  should  be  dissolved  and  the  precipitation 
repeated.— \V.  R.  S. 


Hold  and  platinum    metals  ;    Method  of  assaying  concen- 

und    battery    chips  for .     A.    F.    Crosse.     J. 

t'hem.,  Met.,  and  Min.  Soc.,  S.  Africa,  1914, 14,  373—374. 

The  lead  button  obtained  in  the  ordinary  pot  assav 
i:.  cu|xlled  at  a  fairly  high  temperature,  2^4  grms.  of 
(standard)  silver  added,  and  the  resulting  bead  alloyed 
with  about  3  times  its  weight  of  cadmium,  the  latter 
being  fused  under  potassium  cyanide  in  a  porcelain  crucible 
at  a  low  red  heat,  the  silver  "bead  added,  and  the  charge 
shaken    to    produce    a    homogeneous    alloy.     From    the 


cooled  molt  the  cyanide  is  removed  l>_\  warm  ITater,  nil 
the  alloy  digested  with  dilute  nitric  acid  (1  :3).  The 
insoluble  portion  ia  oolleoted  on  :1  filter,  the  paper  incin> 

crated  ut  a  low  temperature,  and  the  residue  fused  at  a  dull 
red  heat    with  potassium  bisulphate.     The  OOoled   melt    is 

dissolved  m  warm  water,  filtered  (the  filtrate  may  contain 

rhodium  and  palladium),  the  filter  paper  gently  incinerated 
and  the  residue  digested  with  cold  aqua  regia  .  the 
insoluble  osmiridium  being  liltered  oil,  ignited  ami 
weighed.  The  aijua  regia  solution,  containing  gold 
and  platinum,  is  twice  evaporated  to  dryness  on  the  wit  I 
bath  (a  few  drops  of  hydrochloric  acid  being  added  each 
time)  and  the  final  residue  dissolved  in  a  little  water  : 
gold  is  precipitated  from  the  solution  by  a  slow  current  of 
sulphur  dioxide,  and  then  platinum  by  means  of  mag- 
nesium. .Synthetical  tests  with  gold  and  platinum  gave 
satisfactory  results. — W.  E.  F.  P. 

Mineral  production  of  the  United  Kingdom  in  1913.     Board 
Board  of  Trade  J.,  April  23,  19)4.     [T.R.] 

The  following  tables,  showing  the  output  of  coal  and 
certain  other  minerals  in  the  United  Kingdom  at  mines 
worked  under  the  Coal  and  Metalliferous  Mines  Act  (the 
returns  from  quarries  under  the  Quarries  Act  arc  not  yet 
available)  during  the  year  1913,  with  comparative  figures 
for  the  preceding  year,  are  extracted  from  an  advance 
proof  of  tables  prepared  for  the  Mines  and  Quarries  Genet  a  I 
Report  and  .Statistics  for  1913  : — 

/. — Output  of  minerals  under  tin-  Coal  Mines  A 


1912 


1913. 


Barium  (compounds)     

i  oal  

Clay  anil  shale,  other  than  lirc- 
clay  and  oil  shale      

Fire-clay 

Igneous  rocks      

Iron  pyrites    

Ironstone     

Limestone    

Oil  shale 

Sandstone  (including  "  Can- 
ister ")» 


Tons. 
4.712 
260,398,578 

2,287,719 

268 

-.14-' 

0,74  1,258 

12,009 
8,184,826 

1. '.2,1 00 


237, 


Tons. 

■111. SOU 

: .".  7 .  o  i  j 
I    - 

688 

v: 24 

7.52:. 

1,280,143 

144,923 


•  The  quantity  of  ginister  obtum  id  was  143,076  tons  in  1912, 
and  141,349  tons  in  1913. 

//. — Output  of  certain   minerals   under   the     M'talliferous 

Mines  Regulation   .1 


1912. 


1913. 


Arsenic     

Barium  (compounds)     

Bauxite    

Chert,  flint,  etc 

Clay  and  shale   

Copper  ore  and  copper  precipitate 

Fluorspar     

tiypsum    

Igneous  rocks     

Iron  ore   

Iron  pyrites    

Lead  ore 

Limestone  • 

Manganese  ore    

Ochre,  umber,  etc 

Rock  salt     

Sandstone    

Slate      

Tin  ore.  dressed  +  

Zinc  ore   , 

•  Including  it.-  tons  of  calc  spar  in  191!  -   I  tons  in 

19i3in  addition.  408  tons  ot  undressed  tin  ore  were  obtained  in 
1912  and  1,042  tons  in  1913. 

The  above  figures  do  not  in  all  cases  represent  the  I 
production  of  the  minerals  for  the  year.      Large  quant 
of  several  important  minerals,  such  as  iron  ore,  limestone, 
sandstone,   slate,   clav.   etc.   are   obtained   from   quarm-i 
under  the  Quarries  Act  and  from  other  open  workings,  the 


Tons. 

- 

4.7-7 

123,279 

1,912 

213,811 

ti  1 . 1  1  7 

_     - 

1,170 

-    I 

> 
101,648 

17.701 


Tons. 

43,408 

5,173 

- 

--     - 
- 

356,316 
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returns  from  which  are  not  yet  available.  The  totals  for 
coal  and  for  the  ores  o*  copper,  lead,  and  zinc  are,  however, 
substantially  complete. 

Copper  solutions;    Action   of  iron   sulphides  on .     S. 

Croasdale.     Eng.   and   Min.   J.,    1914,   97,   745—748. 

Metallic  copper,  not  copper  sulphide,  is  precipitated 
from  solution  bv  ferrous  sulphide  or  iron  matte  : 

4FeS^  aiSO^Cu-rFeSOi-rFejS,. 
\\  hen  the  solution  contains  more  than  3  per  cent,  of  free 
(sulphuric)  acid,  the  precipitated  metal  is  masked  by  the 
presence  of  a  small  quantity  of  copper  sulphide,  but  the 
amount  of  copper  in  the  precipitate  (Cu-r-Fe3S4)  remains 
practically  constant  irrespective  of  the  time  of  contact 
and  the  temperature  of  the  solution.  Artificial  sulphides 
of  iron  and  copper,  containing  more  than  5  per  cent,  of  the 
latter,  have  only  a  slight  precipitating  effect  upon  copper 
solutions.  There  is  apparently  no  rule  governing  the 
action  of  the  natural  sulphides  of  iron,  some  of  which,  both 
simple  and  complex,  precipitate  copper  rapidly  from  its 
solutions  under  favourable  conditions,  whereas  others 
have  practically  no  precipitating  effect. — W.  E.  F.  P 


Patents. 


Iron  ore  and  the   li 


like;    Process  for  briquetiing .     G. 

Crusius,    Kreis    Peine,    Germanv.     Eng.    Pat.    27,536, 
Nov.  29,  1913.     Under  Int.  Con'v.,  Nov.  30,  1912. 

Tar  from  which  the  middle  oils,  water  and  light  oils,  have 
been  removed,  is  used  as  a  binding  material  for  iron  ore, 
Thomas  slag,  etc. — T.  St. 

Iron  ores,  etc  ;    Treatment  of  fine by  agglomeration  in 

a  rotary  furnace  and  smelting  in  the   biatt  furnace.     G. 
Polysius.     Ger.  Pat.  271,307,  March  2,   1912. 

The  fine  ore,  with  the  necessary  additions,  is  agglomerated 
in  one  or  more  rotary  furnaces  disposed  above" the  blast- 
furnace into  which  the  hot  agglomerated  material  is 
charged  directly. — A.  S. 

Iron  and  other  metals  :   Process  and  apparatus  for  recover- 
ing  from  blast-furnace  dust  and  the  like.     J.  B.  E. 

Billard.  Fr.  Pat.  464,623,  Nov.  6,  1913. 
A  mixture  of  the  dust  with  bituminous  coal  and  lime  is 
agglomerated  by  "  coking  "  and  then  smelted,  the  coking 
being  effected  in  a  series  of  parallel  channels  communT- 
cating  with  the  smelting  chamber  and  heated  by  the 
gases  from  the  latter. — W.  E.  F.  P. 

Iron  oxide  ores  ;  Process  and  rotary  kiln  for  the  preparation 

of for  magnetic  concentration.     E.   .Schroder.     Ger. 

Pat,  271,695,  July  21,  1911. 

The  ore  is  heated  under  reducing  conditions  by  a  flame 
from  a  burner,  the  latter  being  introduced,  at  the  lower 
end  of  the  rotary  kiln,  and  so  near  to  the  wall  of  the  kiln, 
that  the  ore  comes  in  contact  with  the  inner  portion  of  the 
flame. — A.  S. 


J.    E.   Johnson, 
Under  Int.  Com., 


Iron;     Process   of   treating    molten 

jun.     Fr.  Pat.  464,208,  Oct.  29.  1913. 
Aug.   13,   1913. 

To  improve  resistance,  fineness  of  grain  and  "  white- 
of  the  lower  grades  of  cast  iron,  a  portion  of  the 
molten  metal  is  "  blown  "  until  practically  all  the  silicon 
-  xidised,  and  then  at  a  lower  temperature  (to  prevent 
oxidation  of  carbon)  until  saturated  with  oxygen.  Silicon 
and  the  remainder  of  the  original  metal  are  then  added 

— W.  E.  F.  P. 

[Steel.']     Refining    metals;    Process   of .     A.    Patton, 

McKeesport,  Pa.  U.S.  Pat.  1,091,588,  March  31,  1914. 
Mi.lten  steel  from  a  Bessemer  or  an  acid  open-hearth 
furnace  is  poured  into  an  acid-lined  vessel,  and  thence, 
without  the  acid  slag,  into  a  basic-lined  receptacle  in 
which  it  is  treated,  first  with  materials  to  form  a  basic 
slag  and  then  with  a  recarburiser  and  manganese. — A.  S. 


Iron    and    nickel;     Separation    of from    cupriferous 

sulphide  ores  and  metallurgical  products  (mattes).  W. 
Borchers  and  E.  Thilges.  Ger.  Pat.  271,595.  Aug.  1, 
1913. 

The  material  is  melted  with  lime  or  limestone  and  a 
carbonaceous  reducing  agent,  the  latter  being  introduced 
gradually,  so  that  at  first  mainly  iron,  and  then  iron  and 
nickel  are  separated,  whilst,  simultaneously,  the  basic  slag 
becomes  richer  in  sulphides  (calcium  sulphide),  which 
retard  the  separation  of  the  copper.  The  lining  of  the 
hearth  may  serve  as  source  of  carbonaceous  reducing 
agent,  the  carbon  dissolving  in  and  diffusing  through 
the  iron  or  ferro-nickel  first  separated,  and  only  then 
coming  in  contact  with  the  charge  above. — A.  S. 

Copper  ;    The  recovery  of from  its  ores  and  solutions. 

H.  L.  Sulman,  H.  F.  K.  Picard,  and  Minerals  Separation 
Limited,  London.  Eng.  Pats.  1152,  Jan.  15,  9171, 
April  18,  and  16,017,  July  11,  1913. 

Pyrites  or  copper  pyrites  is  heated  with  lime,  or  with 
lime  and  carbon,  and  the  product,  containing  ferrous 
sulphide  and  calcium  sulphide,  is  used  to  precipitate 
copper  as  sulphide  from  copper-bearing  solutions,  pre- 
ferably acidified.  The  copper  sulphide  is  added  to  ore 
pulp  which  is  to  be  treated  by  the  agitation-froth  method 
of  concentration,  to  increase  the  volume  and  coherence  of 
the  froth.  Pulp  containing  copper  in  solution,  may  le 
treated  directly  with  the  sulphide  precipitant. — T.  St. 

Boron-copper ;      Manufacture    of .     E.     D.     Gleason, 

Brooklvn,  N.Y.,  U.S.A.  Eng.  Pat.  8790,  April  14, 
1913. 
A  fused  mixture  of  calcium  fluoride,  3,  and  vitrified  boric 
acid,  1  part,  is  heated  until  dense  fumes  of  boron  fluoride 
are  evolved,  and  molten  copper  at  about  2500  1 
(1371=  C),  or  higher,  is  then  added.  Copper  having  boron 
in  the  graphitoidal  state  uniformly  distributed  throughout 
it  is  thus  obtained,  and  is  used  for  preparing  alloys  of 
copper  and  lead,  and  of  copper,  lead  and  tin,  in  which  the 
copper  is  comminuted  to  the  greatest  possible  extent,  and 
uniformly  distributed. — T.  St. 


[Copper]  Alloy. 


T.  Westlev,  Dudlev. 
July  11.   1913." 


Eng.  Pat.  15,982 


Different  grades  of  the  alio)-  have  the  following  com- 
position : — 


Cu 

Sn 

Zn 

Pb 

Mn 

Al 

P 

lb. 

lb. 

.„. 

lb. 

lb. 

lb. 

lb. 

"Hard"    

81| 

10* 

21 

3i 

2» 

f 

if 

"  Tough" 

88  h 

H 

1,'? 

1* 

H 

* 

"  Medium  "   . . 

86 

7; 

2 

2 

*A 

t 

s 

— W.  E.  F  P. 

Metal  founding.  The  British  Thomson-Houston  Co., 
Ltd.,  London.  From  the  General  Electric  Co..  Schenec- 
tady, N.Y.,  U.S.A.     Eng.  Pat.  6286,  March  13,  1913. 

Copper,  silver,  or  other  metal  which  absorbs  gas  when 
melted,  is  melted  and  superheated  above  a  layer  of  a 
mixture  of  boric  anhydride  (2  or  more  parts  per  100  part; 
of  metal)  and  an  inert  material  such  as  charcoal  or  coarse 
sand.  Copper  is  preferably  heated  to  about  1300"  C. 
The  boric  anhydride,  which  remains  melted  below  the 
metal,  is  then  gradually  stirred  into  the  melt  to  effect 
purification,  and  when  finally,  with  the  inert  material,  ii 
floats  on  the  metal,  the  atter  is  cast  as  quickly  as  possible 
Copper  thus  treated  has  a  high  electrical  conductivity. 
^  — T.  St. 

Metalliferous  ores;    Concentrating  apparatus  for  cleaning 

separating  and  classifying .     G.   H.   Harris.  Wade 

bridge,  Cornwall.     Eng.  Pat.  7233,  Mar.  26,  1913. 
To  shake  or  bump  washing  or  jigging  tables,  a  sh»kin 
mechanism  of  the  type  having  a  driven  member  (pullei 
crank  or  eccentric),  attached  to  the  upper  end  of  the  ahaf 
about  which  the  table  rotates,  adjustable  out  of  bftlanc. 

— W.  E.  F.  P. 
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im  ;     Manufacture    of and    apparatus    fot 

thertieiih.  .1.  \\ .  Swan,  Warlingham,  Surrey,  and 
J.  A.  Kendall,  London.     Eng.  Pat.  7987,  April  I.  1913 

The   mixture   of  sodium    vapour  and   oarbon   monoxide 
produced   by  distilling  sodium  carbonate  and  carbon,  is 

1  through  fusod  sodium  cyanide  to  retain  anj  carl 

sodium    carbonate    produced    by    a    reversal    oi    the 

otion.     The  cyanide  may  be  introduced  into  the 

retort  with  the  soda,  or  may  be  formed  there  by  passing 

■  rri'iit   of  nitrogen   into  tin-   retort.      The   condenser  is 

provided  with  suitable  outlets  for  cyanide,  sodium,  and 

ii  monoxide. — T.  St. 

Alkali    metals;     Process   for    preparing by    reaction 

between  their  haloid  salts  and  certain  compounds  of  alka- 
line- ''ili.     L.    Hackspill    and    C.     StaeUing. 
Fr.  Pat.  164,469,  Nov.  5,  1913. 
An  alkali  halide  is  heated,  preferably  in  a  vacuum,  with 
a  carbide,  hvdride  or  silicide  of  an  alkaline-earth  metal. 

— \V.  E.  F.  P. 

Alkali  metals;    Production  of  alloys  of by  electrolysis 

of  fused  alkali  hydroxides,  and  the  production  from  ''■  M 
alloys  of  alkali  metals  or  tin  ir  compounds.  E.  A.  Ash- 
croft.     Fr.   Pat.  464,951,  Nov.    14,   1913. 

A  thin  layer  of  melted  caustic  alkali  is  electrolysed  at 
about  400°  (.'..  using  a  molten  heavy  metal  as  the  cathode, 
and  a  current  density  as  high  as  possible  at  the  anode, 
the  electrolyte  and  cathode  being  kept  in  movement. 
The  alloy  may  bo  further  treated  in  a  second  cell,  working 
separately  or  in  combination  with  the  first  and  with  or 
Without  the  use  of  electrolysis,  for  the  production  of  alkali 
-.  alkali  amides,  cyanamides,  cyanides,  etc. — B.  N. 

inising  wire,  sheets  and  other  product*  ;   Bath  for . 

N.  K.  TurnbulL  Manchester.      Eng.  Pat.  9815,  Apr.  26, 

1913. 
The  molten  zinc  is  floated  upon  molten  lead,  and  con- 
tamination of  the  zinc  by  the  steel  container  is  prevented 
confining  the  external  heating  of  the  latter  to  the 
bottom  and  lower  portion  of  the  sides,  and  by  providing 
the  upper,  indicated  portion  with  a  lining  of  refractory 
material  or  solidified  zinc,  an  external,  annular  cooling 
chamber  being  disposed  around  the  top  of  the  container 
in  the  latter  case. — W.  E.  F.  P. 


or  tcorm  conveyers  for  use  in  charging  rotary  reduction 
furnaces.  A.  E.  Bourcoud,  London.  Eng.  Pat.  10,207, 
Apr.  30,  1913. 

Thb  distance  between  the  discharge  end  of  the  conveyor 
and  the  end  of  its  casing  is  lengthened,  either  by  means  of 
-  opic  fitting,  or  by  altering  the  position  of  the 
worm  or  -crew.  A  mass  of  material  sufficient  to  prevent 
leakage  of  gas  is  thus  mai  tained  in  the  discharge  end  of 
the  conveyor  casing.— \V.  E.  F.  P. 

Tia    ores    or    concentrates ;     Treatment    of .     E.     V. 

Pearce,  Penzance.     Eng.  Pat.  11,(512,  July  22,  1913. 

The  ore  (cassiterite),  alone  or  mixed  with  sulphur  or 
is  heated  out  of  contact  with  air.  The  sulphides 
or  other  compounds  formed  from  metallic  impurities  are 
then  removed  by  treatment  with  mineral  acids,  the 
hydrogen  sulphide  evolved  being  employed  for  the  separa- 
tion of  commercial  products  from  the  acid  solution.  The 
residue  from  the  acid  treatment  is  smelted  for  tin  as  usual. 

— W.  E.  F.  P. 

of from   its  ores.     H.   L.   Sulman, 

H.   F.   K.   Pieard.  and  A.   E.   Roberts.  London.     Eng. 
17,131,    March    IS.   and    18,769,    Aug.    18,    1913. 
Additions  to  Eng.  Pat.  27,626,  Nov.  30,  1912  (this  J.. 
1914,  30). 

silicate    ores    (garnierite)    containing    nickel 

■  ••■  i    with   a  limited   quantity   of   sulphuric   acid, 

which  has  a  selective  action  on  the  nickel      The  latter  i» 

finally   precipitated    by   a   soluble   sulphide.     Magnesium 

sulphate  is  crystallised  from  the  filtrate,  mixed  with  two 


equivalents  of , unon  salt,  and  the  mixture,  aft 

'"  l|u\ l  st  un  and  hydroohlorii     i  id,  ii  roasted 

reverberatory    furnace    with    coal  dium 

sulphide,     which    is    used    for    t  l|e    pn  ■,  ,  p,  I  :i|  |,„,    of    llick-l    III 

succeeding  operations. — T.  St. 

1/  | ,'    ,     Pro 
copper    non-oxidisable.]     E.    G     Gilson,    Bchen 
N.Y..    Assignor    to    General    ESI  I    -     r,i 

1,001,057,   Han  h  24,   L914. 

Met  us  such  as  iron  or  copper  at 

by  heating  them  in  a  non-oxidising  atmosphere  : 

900   C.    in    oontaot    with    a    powdered    mixture   of    , 

aluminium  and  aluminium  oxide,  and  a  small  p 

of  a  chloride. — T.  St. 

Aluminium    alloy.      W.    A.    Me  Adam-.     Bay    Shore,    N.Y. 
U.S.  Pat.  1,092,500,  April  7.  1914. 

An-  alloy  of  Al.  70:  Zn.  26;  Cu,  3,  and  Ag.  I  puts  by 
weight.  _•]■ 

Aluminium  and  it*  alloys:    " Flux"  for and  pro 

of  making   the   same.     J.    C     Gellv.      Fr.    Pat.    164, 
Nov.  6,  1913.     Under  Int.  Con  v.. 'Nov.  15,  I'M.'. 

The  material  (deoxidant.  etc.)  is  composed  of  Ni,  I  ;  Mn,  1  ; 
Gr,  1  and  "  infusible  aluminium  "  9 — 12.  parts  l,v  weight, 
and  prepared  by  adding  the  last-  named  ingredient  (obtained 
by  reaction  between  anhydrous  aluminium  chloride  and 
potassium)  to  the  molten  mixture  of  the  other  three,  and 
finally  pulverising  the  product. — VV.  E.  F.  P. 

[Aluminium]   Metals;    Process  for  producing  colourations 

and    black    tints     upon  .      L' Aluminium     Fran 

Fr.  Pat.  464,722,    Ian.  20.  1913. 

A  neutral  or  alkaline  solution  of  ammonium  molybdate 
is  electrolysed  in  a  cell  of  which  the  metal  (aluminium) 
forms  the  cathode. — W.  E.  F.  P. 

Electric  furnace  for  metatturgit  rl  purpos  .-.  H.  H.  Buck- 
man,  jun..  Indian  iiilis,  Ind.  U.S.  Pat.  1,092,764, 
April  7,  1914. 

The  electrodes  of  the  furnace  extend  downwards  from  a 
support  capable  of  rotating  horizontally.  One  electrode 
is  near  the  axis  of  rotation,  and  is  of  different  polarity  from 
the  others,  which  are  equidistant  from  it. — T.S 

Metals;      Precipitation     of from  Horn. 

0.  Butters.  Oakland.  CaL     U.S.  Pat.  1,092,765,  April  7. 

1914. 

Cyahtde  solutions  containing  dissolved  precious  metals 
are  passed  through  a  rotating  mill  containing  commercial 
aluminium  as  a  lining  and  in  the  form  of  granular  pieces. 

— T   - 

Annealing     furnace.      H.      Hillebrand.   jun.      Ger.      Pal 
271,438,  Nov.  19,  1912.     Addition  to  Ger.  Pat.  257,716 
(this  J..  1913,  540 
The  cooling  chamber  may  be  mounted,  independently  of 
the  furnace,  on  a  movable  support,  and  between  it  and 
the  furnace  are  two  concentric  annular  seal  I  -.  the 

inner  one  filled  with  granular  material,  such  as  sand,  and 
the  outer  one  with  a  heavy  oil.  Both  the  cooling  chamber 
and  the  furnace  are  thus  effectively  sealed,  ar.d  the  inner 
sand  seal  serves  to  prevent  the  transference  of  heat  to  the 
oil  seal  and   the  entry  of  oil  vapours  into  the  furnace. 

—A    - 

Iron  ;  Method  of  i  7 fron  obtaining 

:        .  i  •[.  Hekongb     i    S         n,     Eng, 

Pat.  9064.  April  17.  1913. 

See  Ger.  Pat.  266^49  oi  1912  ;  this  J..  1913. 1150.—  T.  F.  B. 

Pig-iron  ;  Man  — .     F.   Pnidhomme.  Vicnne, 

France.     U.S.' Pat.  1,092  168,  April  7.  1914 

8KB  Fr.  Pat.  434,014  of  1911  ;  this  J.,  1912.  236.—  T.  F.  B. 
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Sulphide  ores  ;  Process  for  the  treatment  and  separation  of 

complex .     T.    R.    Forland,    Broken    Hill,    N.S.W. 

Eng.  Pat.  7107,  March  25,  1913.  Under  Int.  Conv., 
March  29,  1912. 

See  Fr.  Pat.  456,063  of  1913  ;  this  J.,  1913,  949.— T.  F.  B. 

Mejals  ;   Processes  of  treating- [to  prevent  oxidation]. 

British  Thomson-Houston  Co.,  Ltd..  London.  From 
General  Electric  Co.,  Schenectady,  N  Y.,  U.S.A.  Eng. 
Pat.  9097,  April  17,  1913. 

See  U.S.  Pat.  1,091,057  of  1914  ;  preceding.— T.  F.  B. 

Chromium  :  Process  for  increasing  the  yield  of in  the 

aluminothcrmic  production  of  carbon-free  ferro-chrotiiium 
ullous  from  chrome-iron  ores.  T.  Goldschmidt,  A.-G., 
Essen  on  Ruhr,  Germany.  Eng.  Pat.  10,879,  Mav  s. 
1913.  Under  Int.  Conv.',  Feb.  18,  1913.  Addition  to 
Eng.  Pat.  18,671,  July  5,  1912. 

See  Addition  of  April  26,  1913,  to  Fr.  Pat.  453,205  of 
1913  ;  this  J.,  1913,  1072.— T.  F.  B. 

Cupolas.  A.  Tropenas  and  E.  Tournier,  Paris.  Eng.  Pat. 
20,924,  Sept.  16, 1913.     Under  Int.  Conv.,  Oct.  21,  1912. 

See  Fr.  Pat.  449,663  of  1912 ;  this  J.,  1913,  493.— T.  F.  B. 

Blast  furnaces;  Apparatus  for  charging with  incan- 
descent coke.  ('.  Semmler,  Wiesbaden,  Germany.  Eng. 
Pat.  22,873,  Oct.  10,  1913. 

See  Ft.  Pat.  463,524  of  1913  ;  this  J.,  1914,  424— T.  F.  B. 

]\'aste  heat ;  Utilisation  of more  especially  that  of  iron 

works  and  the  like.  C.  Semmler,  Wiesbaden,  Germany. 
Eng.  Pat.  22,875,  Oct.  10,  1913. 

See  Fr.  Pat.  463,300  of  1913  ;  this  J.,  1914,  426.— T.  F.  B. 

Smelting  metal,   metal  ores,  and  the  like  ;  Apparatus  for 

electrically .     S.    Guggenheim,    Berlin.     Eng.    Pat. 

23,004,  Oct.  11,  1913. 

See  Fr.  Pat.  463,233  of  1913  ;  this  J.,  1914,  426.— T.  F.  B. 

Metal-founding.  C.  L.  Spinney,  Lynn,  Mass.,  Assignor 
to  General  Electric  Co.,  New  York.  U.S.  Pat.  1,091,542, 
March  31,  1914. 

See  Eng.  Pat.  6286  of  1913  ;  preceding.— T.  F.  B. 

Nickel ;  Recovery  of from  its  ores.     H.  L.  Sulman  and 

H.  F.  K.  Picard,  Assignors  to  The  Madagascar  Mineral 
Svnd.,  Ltd.,  London.  U.S.  Pat.  1,091,545,  March  31, 
1914. 

See  Eng.  Pats.  27,626  of  1912  and  3814  and  6703  of  1913  ; 

this  J.,  1914,  30.— T.  F.  B. 

Furnace  ;  Electric for  use  in  metallurgy.     E.  Stassano. 

First  Addition,  dated  Sept.  11,  1913,  to  Fr.  Pat.  434,803, 
July  28,  1911.     Under  Int.  Conv.,  Sept.  18,  1912. 

See  Eng.  Pat.  21,281  of  1912  ;  this  J.,  1913,  95.— T.  F.  B. 

Furnace:  Electric  resistance and  its  application  to  the 

treatment  of  zinc  ores.  Comp.  pour  le  Traitement  des 
Metaux  et  des  Minerais  par  TElectricite.  Fr.  Pat. 
464,347,  Jan.  10,  1913. 

See  Eng.  Pat.  12,444  of  1913  ;  this  J.,  1913,  1159.— T.  F.  B. 

Alloy;   Non-oxidisable .     J.  Coup  and   E.    Allbaugh. 

Fr.    Pat.   464,556,   Sept.   9,    1913.     Under   Int.    Conv., 

April  1,  1913. 
See  U.S.  Pat.  1,069,113  of  1913 ;  this  J.,  1913,  870.— T.F.B. 


Alkali  metals  and  their  alloys  ;  Process  for  making by 

electrolysis  of  molten  alkali  carbonates.  Chem.  Fabr. 
von  Heyden  A.-G.  Fr.  Pat.  464,661,  Nov.  8,  1913. 
Under  Int.  Conv.,  Nov.  18,  1912. 

SEEGer.  Pat.  269,712  of  1912  ;  this  J.,  1914,  32].— T.  F.  B. 


Magnesium  ;  Process  for  producing  metallic .     R.  W. 

Wallace  and  E.  Wassmer.     Fr.  Pat.  464,691,  Nov.  10, 
1913. 

See  Eng.  Pat.  18,449  of  1912  ;  this  J.,  1913,  1 159.— T.  F.  B. 

Organic  and  inorganic  substances  [metals,  etc.]  ;  Process  for 

treating .     J.     A.     McLarty.     Fr.     Pat.     465,134, 

Nov.  14,  1913.     Under  Int.  Conv.,  Nov.  20,  1912. 

See  U.S.  Pat.  1,073,076  of  1913;  this  J.,  1913,  980.— T.F.B. 

Separating  different  kinds  of  minerals,  such  as  coal,  ores, 
etc.     Eng.  Pat.  26,418.    See  I. 


Purification    of   blast-furnace    gases.     Ger.    Pat.    271,303. 
See  II*. 


XL— ELECTRO-CHEMISTRY. 

Preparation  and  testing  of  silver  nitrate  for  use  in  the  silver 
voltameter.     Rosa    and    others.     See    VII. 

Electrolysis    in    concrete.     Rosa    and    others.     See    IX. 

Patents. 

Accumulators ;     Lead .     G.    C.    Dymond,    Liverpool. 

From  Marquise  des  Ligneris  nee  Tailhandier  du  Plaix. 
Paris      Eng.  Pat.  15,327,  July  3,  1913. 

A  plate  for  lead  accumulators  comprises  a  thin  body 
portion  with  horizontal  strips  inclined  upwards  at  an 
angle  to  it,  thus  forming  grooves  for  the  reception  of  the 
active  material.  The  strips  may  be  arranged  on  both  sides 
of  the  plate,  either  opposite  to  one  another,  or  with  the 
strips  on  one  side  opposite  to  the  grooves  on  the  other, 
and  the  body  portion  may  be  cut  away  to  make  the  plate 
lighter,  preferably  leaving  supporting  bands.  A  well- 
ground  mixture  of  litharge  and  glycerin  is  used  as  the 
paste.  (Reference  is  directed  to  Eng.  Pats.  11,923  of  1887, 
8904  and  18,034  of  1895,  780  of  1896,  23,243  of  1898, 
11,349  and  16.636  of  1899,  6454  and  10,191  of  1901,  4520 
and  12.857  of  1902,  and  2J,224  of  1908;  this  J.,  1888, 
218  ;    1896,  277,   361  ;    1903,  216.)— B.  N. 

Electrodes  applicable  to  primary  and  secondary  batteries  and 
to  electrolysis,  R.  P.  Barbier.  Fr.  Pat.  465,011,  Nov. 
18,  1913. 

A  porous  mass  of  carbon  is  formed  round  a  central 
carbon  rod,  by  heating  organic  or  mineral  material  in  a 
closed  vessel,  and  manganese  or  lead  peroxide,  or  other 

I    active  material  is  then  fixed  in  the  pores  by  chemical  means 

I  or  by  the  electrolysis  of  suitable  solutions.  In  the  latter 
case  the  electrolyte  may  be  regenerated  by  the  use  of  similar 
exhausted  electrodes,  either  by  an  independent  operation, 

i    or   by  connecting  these  with   the   negative   pole   during 

[  electrolysis. — B.  N. 

Insulating  composition.  Insulator.  F.  M.  Locke.  Victor, 
N.Y.  U.S.  Pats.  1,091,678  and  1,091,679,  March  31, 
1914. 

(1)  Aluminium  silicate  and  a  boron  compound  are  fused 
together  to  form  a  homogeneous  body.  (2)  A  "  verifiable 
base,"  such  as  silica,  is  fused  with  boron  to  form  a  homo- 
geneous body. — B.  X. 

[Electrical]  Insulating  cotnposition.  L.  E.  Barringer, 
Schenectady,  N.Y.,  Assignor  to  General  Electric  ( o. 
U.S.  Pat.  1,091,725,  March  31,  1914. 
The  composition  is  used  as  a  filler  for  oil-immersed  electrical 
coils,  and  comprises,  by  weight,  82  parts  of  copal  pun, 
10  of  castor  oil.  and  8  parts  of  resin  extracted  from  erode 
rubber,  to  which  colophony  may  be  added.  It  possesses 
high  insulating  properties,  remains  liquid  when  heated, 
and  is  insoluble  in  mineral  oil. — B.  X. 
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furnace  ;    Electric  crucibU  l>    P.  Calhane,  Woroea 

tor,  Mass.     r.s.  l'ai.  1,091,808,  March  31,  1914. 

As  externa]  wall  of  i lent  is  provided  with  an  inner  one 

.if  asbestos  filling,  tin-  latter  having  h  partition  of  asbestos 
I..'. ml  between  its  inner  and  outer  surfaces,  and  within  the 
whole  i*  an  inner  wall  of  solid  insulating  material  with  a 
oemenl  bottom  and  an  eleotrode  on  the  base.  Several 
removable  and  replaceable  solid  insulating  blocks  of 
atundum  are  plaoed  one  upon  the  other  at  the  bottom  of  the 
furnace  for  supporting  the  oruoible  at  different  heights, 
and  a  oontinuoua  granular  packing  "f  carbon,  acting  as  a 
i. --.iri.  i-.  placed  around  the  blocks  and  crucible,  a 
second  upper  electrode  being  m  contact  with  tin-  carbon 
packing.  Several  removable  insulating  rings  of  alundum 
arc  located  one  upon  tin-  other  within  the  packing  around 
the  crucible  for  directing  the  current,  and  by  varying  the 
number  of  rings  the  heat  may  he  concent  rated  along  any 
red  portion  of  the  walls  of  the  crucible. — B.N. 

furnaces;      Electric .      F.     T.     Snyder.     Fr.     Pat. 

405,188,  Nov.  21,   1913." 

Tin:  furnace,  with  heat-insulating  refractory  walls,  is 
supplied  with  alternating  current  through  a  resistor  having 
a  negative  temperature  coefficient,  and  the  temperature 
is  regulated  by  submitting  the  current  to  the  influence  of 
reactance,"  so  that  the  energy  which  is  developed 
diminishes  with  an  increase  of  flux  of  the  current  through 
the  resistor.  The  "  reactance"  may  consist  of  thin  steel 
plates  or  rings  enveloping  the  furnace,  or  be  entirely  at  the 
exterior  of  the  furnace  in  series  with  the  resistor,  or  a 
oombination  of  the  two  methods  may  be  used. — B.  N. 

Electrode-holder  fur    electric  furnaces.     Ges.    fur   Elektro- 
stahlanlagen  m.b.H.      Fr.  Pat.  464,396,  Nov.  4,  1913. 

The  electrode  is  surrounded  by  two  tubes;  at  the  upper 
■  lid  the  inner  tube  has  a  screw  thread  on  its  outer  surface 
and  the  outer  one  a  thread  on  its  inner  surface,  whilst  at  the 
lower  end  the  outer  surface  of  the  inner  and  the  inner 
surface  of  the  outer  tube  taper  in  opposite  directions, 
so  that  by  turning  the  outer  tube  the  conical  surfaces  are 
forced  together  for  maintaining  a  tight  joint.  A  collar,  also 
threaded,  is  screwed  on  to  the  top  of  the  inner  tube,  and, 
by  means  of  packing,  maintains  a  tight  joint  between  this 
tube  and  the  electrode. — B.  X. 

Purification  of  gas  by  high-it  nsion  dtctric  currents.  Purify- 
ing gas  by  electricity  ;   Process  and  apparatus  for by 

charging  and  depositing  the  particles  in  suspension. 
G.  A.  Krause.  Fr.  Pats.  465,276  and  465,277,  Nov.  24, 
1913.     Under  Int.  Conv.,  Nov.  25,  1912. 

(1)  The  curves  of  the  current  are  utilised  to  a  greater 
extent  by  a  division  of  the  current,  this  being  produced 
by  an  arrangement  of  several  points  and  plates,  fixed  or 
movable,  in  contact  with  each  other  in  the  circuit.  (2) 
-les  of  the  same  polarity  are  employed  at  the 
places  of  charging  and  deposition,  and  the  speed  of  the 
gas  in  the  channel  connecting  the  chambers  containing 
the  electrodes  is  greater  than  in  the  chambers  them- 
selves. Groups  of  electrodes,  pivoted  around  an  axis, 
may  be  employed  as  the  collecting  electrodes. — B.  N. 

Insulator.     Insulating  material.     L.  E.  Barringer,  Schenec- 
tadv,    Assignor    to    General    Electric    Co.,    New    York. 
Pats.  1,091,620  and  1,091,621,  March  31,  1914. 

See  Eng.  Pats.  2128  of  1909  and  5156  of  1911  ;  this  J., 
1910,  164  :  1911,  1320.— T.  F.  B. 

Electrical- insulating  composition  and  method  of  preparing 
the  same.  .1.  W.  Avlsworth,  Assignor  to  C'ondensite 
Co.  of  America.  East  Orange,  N.J.  L'.S.  Pat.  1,092.511, 
April  7,  1914. 

'<  See  Fr.  Pat.  435,944  of  1911  ;  this  J.,  1912,  446.— T.  F.  B. 

,  Electro-osmotic    operations;     Process    and    apparatus    for 

carrying  out .     Ges.   f.   Elektro-Osmose   m.    b.    H. 

Fr.   Pat.  4tV4.714,   Nov.   10,   1913.     Under  Int.   Conv.. 
■luly  2i.  1913. 
See  Eng.  Pat.  26,061  of  1913  ;  this  J.,  1914,  206.— T.  F.  B. 


Electrolysis  of  aqueous  tolut  ■  m  and  apparatus  for 

(Hi     -  Soe.   pour  rindustiic    Chimique  a    Bale,      Fr. 

I'at.  465,128,  dan.  29,    1913. 

See  Eng.  Pat.  11,872  of  1913 ;  this.  J.,  1913,981      T.  r    B 

Inea'ndescenu  bodies  [of  boron]  for  electric  lamps,  furnaces, 
etc     Fr.  Pat.  164,652.     8u  I  In. 

[Electrolyte  \  Preparation  of  persulphates  from  sulphates  or 
bieulphales,  without  Ou   «-•   of  a  diaphragm,     Ger.  Pat. 

271,042.     Set  VII. 


XII.-FATS;    OILS;    WAXES. 

Oil  resources  of  th   Empire.     F.  Mollwo  Perkin.    J.  Roy. 

Soc.   Arts,    1914,   62,   471     4xtv 
REPORT,    largely   statistical    and    commercial   of     the   oils, 

mineral,  animal  and  vegetable,  obtained  within  the 
Imperial  area,  and  arranged  both  geographically  and 
according  to  class  or  nature. 

Fish  oil  from  India.     Bull.  Imp.  Inst,,  1914,  12,  50—53. 

As  a  result   of  experiments  carried   out   by  the  Madras 

Government  Fishery  Department  a  local  fish-oil  industry 
has  been  established.  In  1909  there  was  only  one  factory. 
but  at  the  commencement  of  the  1911  — 1912  season 
between  forty  and  fifty  small  factories  were  producing  oil 
and  guaio  from  fish — principally  sardines — in  Malabar 
and  South  Canara.  The  fish  is  boiled  in  open  pans  holding 
J  to  |  of  a  ton  and  is  then  pressed  in  coarse  coir  bags  in 
simple  screw  presses  ;  the  guano  is  broken  up  and  Mm 
dried  (see  this  J.,  1914,  270).  The  crude  oil  fetches  about 
£10  10s.  per  ton  of  about  250  galls,  at  the  factory.  A 
better  market  exists  for  finer  grades  of  oil.  and  machinery 
has  been  installed  at  Tanur  for  producing  pale-coloured  oil, 
for  separating  the  "stearine"  and  refining  the  oil.  The 
analytical  characters  of  a  number  of  samples  of  the  oil  and 
one  of  the  "  stearine  "  are  tabulated  :  they  show  that  these 
oils  would  be  suitable  for  the  usual  purposes  to  which  fish 
oils  are  applied,  such  as  leather  dressing,  etc. — R.  G.  P. 

Natural  and  hardened  [hydrogenated]  fats  ;    Unsaponifiable 

constituents  of .     J.  Marcusson  and  G.  Meverheim. 

Z.  angew.  Chem.,  1914,  27,  201—203. 
Various  natural  fats,  including  tallow,  whale  oil,  and 
vegetable  oils,  contained  from  003  to  0-38  of  cholesterol 
or  "phytosterol  (determined  by  the  digitonin  method),  the 
highest  proportion  being  found  in  linseed  oil  and  the 
lowest  in  tallow.  The  phytosterol  constituted  from  33  to 
55  per  cent,  of  the  unsaponifiable  matter  of  the  vegetable 
oils,  and  the  cholesterol  from  8  to  14  per  cent,  of  the 
unsaponifiable  matter  of  the  animal  fats.  The  other 
constituents  consisted  in  '.he  main  of  dextrorotatory 
alcohols  which  neutralised,  wholly  or  in  part,  the  optical 
tevorotation  of  the  cholesterol  or  phytosterol.  For  ex- 
ample the  sesamin  in  sesame  oil  caused  the  unsaponifiable 
matter  to  have  [alD=+52°.  This  characteristic  may  be 
used  as  a  test  of  sesame  oil  in  cases  where  the  colour 
reactions  give  negative  results  through  previous  treatment 
of  the  oil  The  unsaponifiable  matter,  after  removal  of  the 
cholesterol  or  phytosterol  as  digitonides,  was  a  thick  oily 
substance,  containing  dextrorotatory  alcohols,  with  the 
exception  of  that  from  tallow  which  contained  Uevo- 
rotatory  alcohols.  Onlv  in  the  case  of  dark  marine  animal 
oils  (Tranen)  were  there  more  than  traces  of  hydrocarbons. 
The  unsaponifiable  matter  of  sesame  oil  freed  from  el, 
terol  showed  [„]d=102°.  Th,.  iodine  value  of  the  un- 
precipitated  unsaponifiable  matter  of  the  fats  examined 
ranged  from  56  to  78,  about  the  same  as  that  of  the 
cholesterol    or    phytosterol     (68).      Small    quantities    of 

I  hydrocarbons  may  be  detected  by  this  test.  As  a^ rule 
hvdrogenated  fats  contained  less  cholesterol  or  phytosterol 
than  the  original  fats,  the  proportion  decreasing  with  the 
decree  of  hardening.     The  other  constituents  of  the  un- 

I   saponifiable   matter   were   yellow   and   semi-sohd.     From 
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~'talgol"  and  "  candelite "  a  saturated  alcohol  was 
extracted  with  petroleum  spirit.  It  melted  at  59-3;  to 
59-S°  CL,  and  had  the  refraction  at  100°  C.  of  octodecy! 
alcohol  (1-4268).  On  hydrogenation  cholesterol  was 
resinified  to  the  extent  of  about  75  per  cent,  at  200°  C, 
whilst  phytosterol  was  not  appreciably  affected.  At 
250°  C.  cholesterol  no  longer  yielded  crystalline  deriva- 
tives, though  these  could  still  be  obtained  from  phytosterol. 
This  explains  why  cholesterol  cannot  be  precipitated  with 
dieitonin  from  "  talgol  "  and  similar  products  from  animal 
fats.— C.  A.  It 

Rubber  substitutes.     Ditinar.     See  XIV. 

Detection  of  cocoanut  oi'  in  butter  fat  by  menus  of 
Pohnske's  distillation  method  and  Bomer's  phytosteryl 
acetate  method.     Barthel  and  Sonden.     See  XIXa. 

Preparation  of  new  cheap  feeding  stuffs  and  food  products. 
Nagel.     See  XIXa. 

Patents. 

Animal     matter     containing     moisture,     oil.     or     grease  : 

Apparatus  for  treating .     G.  F   Metzger,  Lakewood, 

Ohio.  U.S.  Pat.  1,091.524,  March  31,  1914. 
The  material  is  heated,  by  means  of  steam  pipes  in  a 
perforated  casing  which  can  be  separated  into  sections, 
means  being  provided  for  draining  off  liquid  from  the 
space  between  the  casing  and  the  outer  wall  of  the  tank, 
which  is  connected  at  the  top  with  an  exhaust  fan. 

— C.  A.  M. 


•Oleic  and  other  fatty  acids  derived  from  train  or  fish  oils  ; 
Process  for  deodorising .  W.  H.  Hofmann.  Ham- 
burg, German  v.  Eng.  Pat.  21,478.  Sept.  23,  1913. 
Under  Int.  Conv.,  Sept.  28,  1912. 

See  Fr.  Pat.  462,763  of  1913  ;  this  J..  1914.  324.— T.  F.  B. 

■  Sterilisation  of  liquids  [and  bleaching  oils,   by  ultra-violet 
rays].     Addition  to  Fr.  Pat.  403,945.     See  XIXb. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

'Chemical  utilisation    of  Southern   pine   waste      Whitaker 
and  Bates.     See  V. 


Patents. 

Labs  ;   New  rolour .     P.  A.  Newton.  London.     From 

Farbenfabriken    vorm.    F.    Bayer    und    Co.,    Elberfeld. 
Germany.     Eng.  Pat.  15,557,  July  5.  1913. 

Pigments  of  bluish  red  shade  and  fast  to  light  are  pro- 
educed  from  the  aluminium  compounds  of  sulphonic  acids 
of  purpurin  or  purpurin-amide.  The  substratum  may  be 
the  excess  of  aluminium  hydroxide  from  the  preparation  of 
the  lake,  or  anv  other  substance,  e.g.,  barium  sulphate. 

—J.  B. 


Turpentine  ;  Separating  apparatus  fur .  Turpentine- 
condenser.  H.  L.  Hough.  Redlevel.  Fla.  U.S.  Pats. 
1,092,051  and  1,092.052;  March  31,  1914. 

(1).  The  material  is  introduced  into  a  perforated  separat- 
ing receptacle  disposed  at  the  top  of  a  tank  and  above 
the  first  of  a  series  of  settling  compartments  in  the  bottom 
of  the  tank  ;  and  is  there  subjected  to  the  action  of  a 
steam  spray.  (2).  The  vapours  are  condensed  in  a 
chamber  surrounded  by  water  or  other  medium  and 
having  a  hopper-shaped  bottom  in  which  is  an  opening 
through  which  the  condensed  liquids  fall  into  a  lower 
-chamber  provided  with  means  for  separating  the  tur- 
pentine from  the  condensed  water. — C.  A.  M.  . 


White  lead  ;    Process  of  producing .     E.   Euston.  St. 

Louis,  U.S.A.     Eng.  Pat.  21.848.  Sept.  27,  1913. 

See  U.S.Pat.  1,075,143  of  1913;  this  J.. 1913,1077.— T.  F.  B. 

Alumina  colour-lake  :  Fed .  Red  alumina  colons- 
hikes  obtained  from  aminoxanthopurpurinsulphonic  acids. 
C.  Thun.  Elberfeld,  P.  Tust  and  P.  Thomaschewski, 
Vohwinkel,  Germany,  Assignors  to  Svnthetic  Patents 
Co..  New  York.  U.S.  Pats.  1,090.352  and  1,090,353, 
March  24.    1914. 

See  Eng.  Pat.  15,557  of  1913  ;  preceding.— T.  F.  B. 

Shellac  and  its  allied  lacs;    Process  of  refining .     H. 

Cassard,  Baltimore,  U.S.A.     Eng.  Pat.  13,309,  June  9, 
1913. 

See  U.S.  Pat.  1,066,794  of  1913  ;  this  J.,1913,  835.— T.  F.  B. 

Resinous  composition.  Resinous  condensation  product 
M.  J.  Callahan.  Pittsfield,  Mass.,  Assignor  to  General 
Electric  Co..  New  York.  U.S.  Pats.  1,091,627  and 
1,091,628,  March  31.  1914. 


See  Eng.  Pats.  24.060  and  24,059  of  1912  : 
951— T.  F.  B. 


this  J.,  1913, 


Resinous  composition  and  process  of  making  the  same. 
M.  Callahan.  Pittsfield,  Mass.,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  1,091.732.  March  31, 
1914. 

See  Eng.  Pat.  24.254  of  1912  ;  this  J..  1914,  92.— T.  F.  B. 

Flexible  composition,  electrically  insulatijig  and  unaffected 
by  water  and  by  heat.  T.  D.  Kellv.  Fr.  Pat,  464,579 
Oct.  17,  1913.     Under  Int.  Conv.,  Oct.  18,  1912. 

See  Eng.  Pat,  23,846  of  1912  ;  this  J.,  1913, 1120.— T.  F.  B. 

Production  of  a  high-grade,  pale  coumarone-resin  from 
heavy  benzol  of  b.  pt.  160°— 180°  C.  Ger  Pat.  270,993. 
See  III. 

Manufacturing  a   binding  or  covering  medium  from   waste 
sulphite  lyes.     Eng.  Pat.  7324.     See  V. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  substitutes.     R.   Ditmar.     Gummi-Zeit.,   1914,  28, 
998—1000, 1032—1034, 1070—1077. 

The  author  suggests  that  the  elasticity  of  rubber  sub- 
stitutes may  be  measured  by  placing  the  powdered 
substance  in  a  cylindrical  vessel,  and  allowing  it  to  be 
compressed  by  a  loaded  piston,  noting  the  depression 
and  the  recovery  on  subsequently  removing  the  load. 
Details  are  given  of  a  large  number  of  experiments  in 
preparing  substitute  from  rape  oil.  50  grms.  oi!  were 
mixed  with  sulphur  and  with  different  additions  (paraffin, 
mineral  oil),  with  stirring,  in  a  flat  porcelain  dish, 
and  heated  on  an  air  bath  till  the  reaction  began,  when 
the  mixture  foamed  :  the  temperature  was  then 
usually  about  1953 — 200°  C.  The  reaction  usually  tasted 
for  at  least  3  mins.,  the  temperature  rising  to  about 
220J — 230^  C.  The  hot  mass  was  poured  on  a  glass 
plate,  and  the  product  tested  after  24  hours.  It 
was  then  stored  for  about  80  days  and  again  tested  for 
appearance,  elasticity,  etc.  With  unoxidised  rape  oil  the 
best  result  was  obtained  by  adding  32  per  cent,  of  sulphur 
(calculated  on  the  amount  of  oil).  The  product  was  not 
so  good  if  less  than  28  per  cent,  of  sulphur  was  used. 
LTsing  rape  oil  which  had  been  oxidised  by  blowing  in  »« 
for  5  hrs.  at  250D  C,  good  results  were  obtained  with 
18  per  cent,  of  sulphur  ;  one  of  the  best  products  was 
made  with  22  per  cent,  of  sulphur.  A  considerable  number 
of  experiments  were  made  with  both  oxidised  and  un- 
oxidised rape  oil  with  the  addition  of  varying  quantities 
of   mineral   oil.     Analyses   were   made   of   the   products 
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usually  i i   sulphur  was  l<»t  l>\   volatilisation,  and  the 

is  hrx.)  and  free  tulphui   were  higher  in 
the  case  of  the  unoxidised  oil     -II.  K.  P. 


Some    Barbitr-Grignard    nudum*.     Preparation    of    »«- 

saturated    hydrocarbons    with    conjugated   double    linkages 
[isoprene],      Kyriakidea.      See  XX 


Patents. 
Rubb,r  ,  Treatment  o} .      F.  Ripeau,  Paris.      Eng. 

21.771,  Sept  28,  1913. 
Pat  480,689  of  1913  ;  this  .1..  1914,  93— T.  F.  B. 


Pat. 


V ulranisation  of  natural  or  artificial  rubber  ;    Process  for 

aee, I, rating  the .     Farbenfabr.  vorm.  F.  Bayer  urul 

Co.     Pr.  Pat  164,633,  Nov.  7.  1913.     Cinder  Int.  Conv., 
N.v.  15  and  Dee.  24,  1912. 

Ll  Eng.  Pat  11.530  of  1913  and  Qer.  Pat.  268,387  ;  this 
.1  .  1913,  1078;  1914,  269.— T.  F.  B. 


XV. -LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

in  ;  Colloid-chemical  studies  on .     M.  Navassart. 

KnUoidohem.  Beihefte,  1914,  5,  299—374. 

EXPERIMENTS   with  a   number  of  samples  of  the   purest 
commercial  tannin,  of  different  origin,  showed  that  tannin 
has   no   definite    solubility    in    water,    alcohol,    acetone, 
commercial  glacial  acetic  acid,  and  formol,  but  is  miscible 
therewith   in  all   proportions,   forming  gelatinous   masses 
at  high  concentrations  :    in  this  respect  tannin  resembles 
colloids   of   the    emulsoid    type,    such   as    gelatin.     It    is 
practically  insoluble  in  ether,  chloroform,  benzene,  petro- 
leum ether,  carbon  tetrachloride,  carbon  bisulphide,  and 
xylene.     The  density  of  aqueous  solutio:.s  of  tannin  of 
iil  concentrations,   and   of  solutions  in   organic   solvents 
no  titrations  np  to  20  per  cent.,  is  a  linear  function 
•  'f   the   concentration  :     in   this   respect   tannin   behaves 
more    like    a    suspension-colloid.     The    specific     optical 
rotation    of    tannin    increases    considerably    in    aqueous 
solutions  as  the  solution  is  diluted  ;    in  organic  solvents 
the  rotatory  power  is  lower  and  does  not  vary  much  at 
different     concentrations.     The     viscosity     of     aqueous 
■"■lutions  containing   10 — 12   per  cent,   of  tannin  is  only 
htly  higher  than  that  of  pure  water  ;  above  18  per  cent.. 
see  rapidly,  and  at  30  per  cent,  is  9 — 10  times  greater 
than  that  of  water,  whilst  at  60  per  cent,  a  jelly  is  formed. 
.'.ions    in    organic    solvents    are    more    viscous    than 
aqueous    solutions    at    the    ordinary    temperature.     The 
results  of  experiments   on  the  dialysis,   ultramicroscopic 
.mination,  etc.,  of  tannin  solutions  are  also  described. 
*nd  it  is  concluded  that  aqueous  tannin  solutions  exhibit 
parties  intermediate  between  those  of  a  true  solution 
I  a  colloidal  solution,  and  between  those  of  suspensoid 
and  emulsoid  sols. — A.  S 


Tans  (phlobaphenes).     Powdered and  different  reaction* 

0/    hydrolysis    (photolysis).     E.    O.    Sommerhoff.     Col- 
legium, 1914,  81— £4.     (See  also  this  J.,   1914.   152.) 

■"PiRTSGLY  soluble  tannins  (e.j.  gambier  and  quebracho) 
ire  best  dissolved  by  moistening  first  with  a  little  cold 
•'ti<r  anil  then  making  into  a  paste  with  warm  water, 
■■udden  treatment  with  much  hot  water  has  the  effect  of 
ing    their    solubility.      Tannins    have    an    opposite 
charge  to  that  of  animal  blood  and  the  author  has 
that  a  third  substance  such  as  alcohol  has  a  favour- 
able influence  on  the  oxidation  process  of  two  colloids 
iif  opposite  electric  charges  such  as  albumin  and  tannin. 
0  per  cent,  of  pure  finely  divided  sulphur  added  to  the 
1  nsulphited    quebracho    extract    in    a    large    tumbler    in 
hich  100  kilos,  of  calf  skins  were  being  tanned  caused 
te  whole  of  the  interior  of  the  drum  to  be  filled  with 


sulphur  dioxid.-  and  ti  if  ter  lyingfor  a  d 

had  still  a  distinct  odour  ol  sulphur  dioxide.     The  sulphur 
may  have  derived  its  oxygen  eithei  from  the  .iir  ,,r  from 
the  bydrated  I  innius.     In  the  latter  case  the  tannin 
they  penetrated  the  hide  not  onl  illy  nentraii 

tlie  hide  albumin  but  also  yielded  up  oxygen,  becoming 
reduced.  By  Lying  in  damp  air  secondary  photoohemii 
oxidation  takes  place  by  which  the  hide  albumin  and  also 
the  quebracho  tannin  are  further  oxidised  and  becoi 
completely  insoluble.  The  time  of  hanging  and  the 
intensity  of  the  light  is  therefore  of  great  importance 
as  regards  the  resistance  of  the  leather  to  hot  and  cold 
water.  The  long  boiling  of  gambier  as  usually  practised 
in  tanning  and  silk-dyeing  causes  a  bydrolytio  decom- 
position of  the  phlobaphenes.  The  hydrolysis  is  greatly 
accelerated  by  light  and  air  as  the  hydrogen  ions  of  the 
water  are  activated  by  the  oxygen  of  the  air  in  1 1 . ■ 
of  the  light  energy.  The  action  of  soap  solutions  on  linen 
is  also  greatly  intensified  by  sunlight  Water  in  the 
presence  of  air  and  direct  sunlight  acts  upon  roll.. ids 
forming  hydrogen  peroxide. — D.J.  L. 

Tanning    materials;     Colour    valuation    of .     11      I 

Reed.  J.  Amer.  Leather  Chem.  Assoc,  1914,  9,  170 — 
174. 
In  making  colour  valuations  of  tanning  materials,  using 
pelt,  the  latter  is  always  tanned  completely,  exoess  of 
colouring  matter  thus  being  present.  As  skin  absorbs 
colouring  matters  selectively  this  gives  fallacious  results. 
It  is  impossible  to  obtain  pell  of  sufficient  uniformit 
give  concordant  results.  The  use  of  hide  powder  is  again 
advocated.  The  squeezed  hide  powder  after  use  in  the 
official  method  of  tannin  analysis  is  broken  up  and  allowed 
to  dry  in  the  dark  and  the  colour  of  the  powder  taken  as 
an  indication  of  the  colour  value  of  the  material.  The 
chroming  of  the  hide  powder  has  little  influence  on  the 
colour. — T.  C. 

Picric    acid    and    quinone  ;    Tanning    with .     E.    0. 

Sommerhoff.     Collegium,  1914,226—229. 
Picric   acid  is   rapidly   absorbed   by   hide,   colouring   it 
yellow  and  some   tanning   action  takes   place.     Quinone 
colours   hide    very   slowly    violet   (better   in   preseni 
light)  and  this  changes  gradually  to  brown  with  accom- 
panying tanning  action.     Picric  acid  tans  without  being 
constitutionally  changed,  whilst  with  quinone  the  reverse 
is  the  case.     Laboratory  tanning  experiments  an 
sidered  to  correspond  with  picric  acid  tanning,  i.e.  tanniiiL' 
action    without    constitutional    change    in    the    tanning 
material,   whilst   in  actual   practice   the   tanning   pn 
proceeds,   as   with  quinone,   with  simultaneous  constitu- 
tional  change   in   the   tanning   material.     In   picric   acid 
tanning   the   oxidation   of   hide   albumin   takes   place   on 
drying  the  leather,  whilst  with  quinone,  oxidation  takes 
place  in   the   tan   bath.     In   quinone   tanning   it  is   very 
probable    that    water    chemically    combined    with    hide 
albumin  is  decomposed  with  formation  of  quinol  (h 
quinone)    and    oxidised    albumin:     the   quinol    is    su 
quently  re-oxidised  at  the  expense  of  the  oxidised  albumin 
or  of  the  air.  the  process  being  considerably  affected  by 
fight.— T.  C. 

Harness  leather  :  Growth  of  mould  on A.  Seymour- 
Jones.     Leather   Trades    Rev..    Feb..    1914.     .1.    Amer. 
Leather  Chem.  Assoc,  1914,  9,  180—186. 
\  piece  of  harness  leather  on  keeping  d 
nodules  although  the  grain  was  not  damag.-d.      I 
due  to  the  growth  of  roots  of  PenicOtium 

I   sebaceous    gland    layer  {stratum    sebaceum),    I 
having    entered    through    the    hair    holes.     It 
mended  that  mouldy  leather  should  be  scoured  with  hot 
water  containing  0-5  to    1    per  cent,   of  formic  acid  or 

1    sponged  with  1  per  cent,  formic  acid.—  T.  C. 

Pat  i 

Conversion   of  animal   substances  «*>  £»- 

monia  and  combustible  gases.     Bng.  Tat    5348.     >      Ha. 
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Treating  wool  or  other  fibrous  substances,  skins,  hides  or 
textile  fibres  to  destroy  anthrax  and  other  disease  germs. 
Eng.  Pat.  5924.     See  V. 

Treatment  of  leathtr  waste  for  obtaining  soluble  nitrogenous 
and  phosphatic  fertilisers.     Fr.  Pat.  464,077.     See  XVI. 


XVI.— SOILS;  FERTILISERS. 

Fish  guano  from  India.     Bull.  Imp.  Inst.,  1914,  12,  53 — 55. 

Three  samples  of  fish  guano  prepared  at  the  Madras 
Government  Fisheries  Station  were  examined.  They  con- 
tained about  the  same  percentage  of  nitrogen  and  an 
average  amount  of  phosphoric  anhydride  when  compared 
with  commercial  fish  manures  ;  and  average  amounts  of 
fat  and  phosphoric  anhydride,  but  a  somewhat  smaller 
amount  of  protein  when  compared  with  commercial  fish 
meals  used  for  cattle  and  pig  feeding. — R.  G.  P. 


Fertilisers  ,     Experiments    with .     C.    E.    Thorne   and 

E.  Mohn.     Ohio  Stat.  Bull.  No.  260,  405 — 448.     Expt. 
Stat.  Record,  U.S.  Dept.  Agric,  1914,  30,  25. 

The  experiments,  begun  in  1895  and  still  in  progress,  were 
made  on  a  cold  heavy,  clay  soil  lying  over  compact  argil- 
laceous shales.  Phosphate  fertilisers  proved  more  valuable 
than  nitrogenous  or  potash  fertilisers,  especially  in  the 
earlier  years  :  acid  phosphate  (superphosphate)  and 
steamed  bone-meal  were  about  equally  effective.  Mix- 
tures prepared  as  required  from  tankage,  superphosphate, 
and  muriate  of  potash  were  more  effective  and  much 
cheaper  than  commercial  mixed  fertilisers.  In  the  earlier 
years  the  yield  of  clover  was  increased  by  application  of 
phosphate,  but  more  recently  good  results  could  only  be 
obtained  after  application  of  limestone. — A.  S. 

Explosion    of  acetylene    [from  calcium  cyanamide].     Mor- 
purgo.     See  VII. 

Patents. 

Fertilisers  ;   Treatment  of  leather  waste  for  obtaining  soluble 

nitrogenous     and     phosphatic .     V.      L.      Leblanc, 

R.  Ledoyen  et  Cie.     Fr.  Pat.  464,077,  Oct.  9,  1913. 

To  obtain  a  fertiliser  containing  2  per  cent,  of  organic 
nitrogen  and  about  10  per  cent,  of  phosphoric  acid,  100 
kilos,  of  leather  waste  are  dissolved  by  treatment  with  90 
kilos,  of  sulphuric  acid  of  52°  B.  (sp.  gr.  1-563)  for  about 
one  hour  under  a  steam  pressure  of  5  kilos,  per  sq.  cm., 
and  60  kilos,  of  phosphate,  containing  26 — 27  per  cent,  of 
phosphoric  acid,  are  impregnated  with  100  kilos,  of  the 
solution. — O.  R. 


Manure  from  tanned-leather  shavings  or  cuttings;    Process 

of  making .     A.  Moise,  Ban-,  Germany.     U.S.  Pat. 

1,092,074,  March  31,   1914. 

See  Fr.  Pat.  458,674  of  1913  ;  this  J.,  1913,  1079.— T.  F.  B. 


Superphosphates  :    Process  for  making  double .     T.  L. 

Willson.     Fr.  Pat.  464,992,  Nov.   17,  1913. 

See  U.S.  Pat.  1,078,887  of  1913  ;  this  J.,  1914, 35.— T.  F.  B. 


XVII.— SUGARS  ;   STARCHES;   GUMS. 

Sugar  cane  ;     Natural   colouring   matters   of  the ,   and 

their   influence   in   the   manufacture   of  white  sugar.     C. 
Muller.     Bull.  Assoc.  Chim.  Sucr.,  1914,  31,  647 — 652. 

Chlorophyll,  anthocyan  (the  red  colouring  matter  present 
in  dark  canes),  and  the  yellow  pigment  or  chromogen  of 


the  bagasse  do  not  appear  to  interfere  much  with  the  pro- 
duction of  white  sugar  ;  the  colouration  of  syrups  is 
mainly  due  to  other  causes,  probably  to  unknown  colouring 
matters.  Chlorophyll  is  insoluble  in  water.  Anthocyan 
though  very  soluble  and  possessing  considerable  tinctorial 
power  (red  in  acid  and  green  in  alkaline  solutions),  is 
decomposed  very  rapidly  after  the  crushing  of  the  cane, 
and  very  small  quantities  only  are  present  in  the  juice  ; 
none  remains  in  the  bagasse.  The  yellow  colouring 
matter  of  the  bagasse  is  much  more  stable  than  anthocyan 
but  only  slightly  soluble  in  water.  It  is  yellow  in  presence 
of  alkalis  but  decolourised  by  acids.  The  greater  part  of 
that  present  in  the  juice  passes  into  the  scum  and  the 
defecation  mud.  Sulphitation  appears  to  have  little  effect 
on  these  colouring  matters,  but  carbonatation  and  phospha- 
tatiou  suffice  to  remove  all  that  may  have  passed  into  the 
juice. — J.  H.  L. 


Heat  balance  of  a  cane  sugar  factory.  N.  Deerr.  Hawaiian 
Sugar  Planters'  Assoc,  Expt.  Stat.,  Bull.  No.  43, 
Agric.  Chem.  Series,  1914. 

The  amounts  of  steam  required  for  power  and  for  heating 
purposes    in   an   Hawaiian   cane   sugar    factory    of    high 
efficiency  were    determined,    using    the    following    data : 
100  short  tons  of  cane  produced  50,000  lb.  of  bagasse  and 
110  tons  of  juice,  and  the  combustion  of  the  bagasse  gave 
130,000  lb.   of  steam,  the  ratio  of  steam  formed  to  fuel 
burnt  being  2-6.     Power. — The  following  values  for  the 
I.H.P.  per  100  tons  of  cane  per  hour  were  obtained  :   Mill 
engines,  1112;   quadruple  evaporator  pump,  43  ;    vacuum 
pump,    66;    crystalliscrs,   24;    centrifugals,    111;    juice- 
heater  pump,  8;    and  other  motors,  46;    a  total  of  1410 
I.H.P.,   which  corresponded  with   7330  lb.   of    steam   or 
5-6  per  cent,  of   that  from  the   boilers.     Juice-heaters. — 
Before  entering  the  evaporators,  the  juice  was  heated  from 
82°  to  212°  F.  (from  278°— 100°  C),  cooled  to  202°  F. 
(94-4°  C),  and  reheated  to  212°  F.  (100°  C).     Taking  the 
specific  heat  of  the  juice  to  be  0-9,  the  amount  of  steam 
required  was  30,590  lb.,  or  23-4  per  cent,  of  that  from  the 
boilers.     Quadruple   evaporator.— Juice   at    13°    Brix   was 
concentrated  to  65°  Brix.      Assuming  that  1  lb.  of  steam 
evaporated  4-2  lb.  of  water  in  the  effect  apparatus  used, 
the  steam  required  to  remove   176,000  lb.  of  water  was 
41,859   lb.,   or  32-5   per  cent,   of   that  from   the  boilers. 
Vacuum  pans. — If  1  lb.  of  steam  evaporated  1  lb.  of  water 
in  the  pans,   to  eliminate  the  remaining  water,   namely, 
15,000  lb.,  the  steam  required  was  15,182  lb.  or  11-6  per 
cent,  of  that  coming  from  the  boilers.     The  total  amount 
of  steam  required  was  thus  94,952  lb.,  or  only  73-1  per 
cent,  of  that  from  the  boilers.     In  a  factory  in  which  the 
working    was   inefficient,    though   not   extremely   so,  the 
bagasse    only    produced    110,000   lb.    of   steam,   and   the 
steam    used    at    the    different    stations    was : — Power.— 
7330  lb.,  or  6-7  per  cent.      Juice-heaters. — 37,145  lb.,  or 
33-7    per    cent.     Quadruple    evaporators. — 45,350    lb.,    or 
41-2   per   cent.      Vacuum  pans. — 19,470  lb.,   or   17-7  per 
cent.     The  total  was  thus  109,295  lb.  of  steam,  or  99'.i 
per  cent,  of  that  coming  from  the  boilers,  under  which 
circumstances  the  factory  would  barely  be  able  to  work 
without  extra  fuel.     The  factors  for  ensuring  efficiency  in 
heat  economy  in  the  sugar  factory  are  as  follows  :   ampl< 
heating  surface   in   boilers  ;    control   of  the  bagasse  fuel 
combustion ;     insulation    of    hot    surfaces ;    the   use  of 
evaporators  of  sufficient  heating  surface  readily  to  obtain 
a  syrup  of  a  density  not  less   than  65°  Brix  ;    and  tin- 
application  of  the  "  extra  steam  "  and  multiple  heating 
systems. — J.  P.  O. 


Sugars  ;      Determination    of    reducing in    sugar   foi 

melting  ("  sucres  de  fonte  ").  C.  Muller.  Bull.  Assoc 
Chim.  Sucr.,  1914,  31,  646—647 
From  10  to  20  grms.  of  the  sample,  dissolved  in  20  c.c.  o 
hot  water,  are  heated  with  50  c.c.  of  Fehling's"  solutioi 
for  10  ruins,  at  63°— 65°  O,  then  mixed  with  50  c.c.  o 
cold  water  and  filtered.  The  filter  (diam.  10  cm.)  is  washe. 
and  introduced  into  5  c.c.  of  hydrochloric  acid  and  afte 
the  precipitate  has  dissolved,  the  liquid  is  treated  wit. 
10  c.c.  of  aqueous  ammonia  (sp.  gr.  0-925)  and  titrated  t 
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a  pali'  lilao  tint  with  pntiuwiiim  oyanide  Bolation  ( US  arms, 
pt-r  litre).  The  oyanide  solution  is  standardised  by 
diluting  l'I  0.0.  oi  FehUng's  copper  sulphate  solution 
MQ-28  grms.  CuS04,5H,0  per  litre)  to  100  o.o.,  and 
titrating  10  c.o.,  which  correspond  to  0-026  grm.  of 
fttlw^ing  sugar,  after  addition  of  S  0.0.  of  bydroohlorio 
acid  and  lo  o.o,  of  ammonia.  The  Biter  paper  retains 
a  small  quantity  of  oopper  solution,  usually  corresponding 
to  0-3 — 0-4  o.o.  of  the  oyanide  solution  ;  tins  can  Lie  deter- 
mined onoe  for  all  and  a  collection  made.  When  only 
small  quantities  of  reducing  sugars  are  being  determined, 
it  is  unnecessary  to  re-oxidise  the  precipitated  cuprous 
oxide  with  potassium  chlorate  before  addition  of  ammonia. 

-^J.  11.  L. 


Reducing  sugars  contained  in  cane  molasses ;  Origin  of 
t.'i.  — .  H.  Pellet.  Intern.  Sugar  J.,  1914,  16,  172— 
17(1. 

Kite  and  uncut  sugar  cane  always  contains  a  very  variable 

amount  of  reducing  sugars,  which   may   increase  during 

the  treatment  of  the  juice  by  the  defecation-sulphitation 

-s  of  el ai ideation,  especially  during  the  concentration 

of  the  juice  and  the  working-up  of  the  after-products.     The 

amount  of  the  increase  is  usually  01  —0-.'!  per  cent,  of  the 

There  can  be  no  decrease  in  the  quantity  of  reducing 

irs  during  manufacture,  using  the  defecation  process, 

ind  any  such  differences  must   be  attributed  to  errors  in 

in.ih  sis  and  sampling. — J   P.  0. 


hfopii    products;   Analysis  of .     IV.    Composition  of 

maple  sugar  sand.     .1.   F.  Snell  and  A.  G.  Lochhead. 
I.  Ind.  Eng.  Chem.,  1914,  6,  301—302. 

hz  samples  (from  Quebec)  of  washed,  air-dried  maple 
ugar  sand  contained  from  65 — 80  per  cent,  of  normal 
alcium  malate,  0 — 18-5  per  cent,  of  silica,  minor  quantities 
(  maiigan.-se,  magnesium,  and  phosphorus,  traces  of  iron, 
nd  10 — 17  per  cent,  of  undetermined  matter.  (See  also 
Varren.  this  .(..  1911,  980.)— A.  S. 


'itnw  /ro»i  Northern  Xigeria  ;  "  Qolaimi,"  "  Katalabu  " 
and  "  Kol-kol" .    Bull.  Imp.  Inst.,  1914,  12,  27—31. 

'at  results  of  the  examination  of  3  samples  of  "  Golawai  " 
amlrom  Acacia  camphyliK  i ntliii,  Hochst.,2  of  "  Katalabu" 
mi  from  A.  Sieberiana,  D.C.,  and  3  grades  of  "  Kol-kol" 
urn  from  A.  Senegal.  YVilld.,  are  shown  in  the  following 
ible :— 


per  cent.    . . 

otsnt 

isol.  in  water, 
per  cent. 

k1  number  

ilty  i  'i  .i 

10  per  cent,  solution 

■      (water   at 

i2"C.  =  n    


Golawai. 


per  cent. 

10ft— 10-7 
3  4—  3-6 
11—  2-2 

1-9—  2  5 


8-8—131 


Katalalni. 


per  cent. 

10-2— 10-3 
2  1—  23 
13—  1-8 

3-9—  4-4 


4-7- 


Kol-kol. 


per  cent. 
131— 13  5 
3  3—  35 
01—  0  4 

3-2—  3  3 
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'  golawai  "  gum  was  valued  at  15s. — 17s.  6d.  per  cwt. 

a  "  semi-insoluble  "  gum.     "  Katalabu,"  a  glassy  gum 

the  "  soluble  "  type,  gave  a  yellowish  brown  mucilage 

b  good  adhesive  properties,  and  was  valued  at  22s.  6d. 

per  cwt.,  with  "  glassy  Khartum  "  gum  at  31s. 

cwt.  (April  1913).     "  Kol-kol  "  gum  closely  resembled 

i   gum   but    gave   rather  darker  solutions:    the 

'ole  consignment  was  sold  at  30s.  per  cwt.  (Dec.  1913). 

— R.  G.  P. 


separated  i,y  oentrifuging.  The  results  showed  that 
with  increasing  quantities  of  water,  the  amount  of  dextrin 

dissolved  increased  > tinuou  ly,  although  in  no  case  wus 

the  whole  of  the  dextrin  di  ition 

of  the  solution  did  not   remain  i stanl   no  matter  how 

small  a  quantity  of  water  was  used,     it  i  ted  that 

this    behaviour    may    lie  due   to  ud.-oi  pi  ion   of   a   soluble   by 

an  insoluble  constituent,   in   whioh  ease  the  equation: 

log(A — x)=log   k-f-  ^  log  c  should   hold.    A    i.  presenting 

the  total  soluble  portion,  x  the  soluble  portion  actually 
dissolved,  C  the  eon.  ant  ration  of  the  solution,  and  I:  and  n 

itante,   oharacteristic   ol    the  dextrin   etaployed,  and 

offering)  in  the  author's  opinion,  a  better  means  of  dis- 
tinguishing between  different  samples  of  dl  xt  i  in  than  any 
other  method  hithorb  I       In  applying  the  method, 

values  of  x  and  c  are  determined  experimentally,  and  a 
value  for  A  chosen  such  that  a  straight  line  is  obtained 
when  values  of  log(.4 — x)  are  plotted  against  values  of  logc  : 

the  slope  of  the  line  gives  the  value  of       and  the  intercept 

of  the  line,  the  logarithm  of  /.-.     A.  S. 


trin  .•  Solubility  of .     W.  K.  Lewis.     J.  Ind.  Eng. 

Chem..  1914,  6,  308—309. 
iohkd    quantities    of    dextrin    were    agitated    with 
isured  quantities  of  water,  and  the  insoluble  residue 


An  experimental  study  in  multiple  effect  evapoi 
See  I. 


Deerr 


Determination  of  sucrose  in  presence  of  lactose  and  in  milk 
preparations.    Rakshit.   See  XIX a. 


Pat  is  i  -. 

Sugar  juices  ;   Proas*  mid  apparatus  for  freeing from 

fibrous  and  suspend:  d  math  is.  Maschinenfabrik  Greven- 
broich.  Fr.  Pat.  404,897,  Nov.  13,  1913.  Under  Int. 
Conv.,  Dec.  9,  1912. 

Raw  sugar  juices  obtained  by  maceration  or  pressing  are 
passed  in  a  wide  shallow  layer  across  the  surface  of  a  large 
volume  of  resting  liquid  into  which  the  suspended  matters 
sink.  The  height  of  the  moving  layer  may  be  regulated 
by  a  series  of  transverse  adjustable  baffle-plates,  which, 
sloping  downwards  in  the  direction  of  flow  of  the  liquid, 
serve  to  confer  a  downward  motion  on  the  particles.  The 
lower  part  of  the  reservoir  is  divided  into  several  funnel- 
shaped  chambers,  each  with  an  outlet  at  the  bottom  for 
drawing  off  the  matters  which  have  subsided.-  J.  H.  L. 


[Sugar].  Extraction  of  certain  soluble  substances  contained 
in  the  cells  of  certain  plants.  M.  Paquier,  •'.  Thery  and 
E.  Gallois.     Fr.  Pat.  104,947,  Jan.  25,  1913. 

Tue  vegetable  material  is  partially  or  completely  dc.-ic- 
cated  by  the  action  of  heat  and  reduced  pressure,  so  as  to 
effect  the  coagulation  of  substances  coagulable  by  heat 
but  not  to  render  soluble  those  which  become  soluble  at 
high  temperatures.  The  material  is  subsequently  ex- 
tracted, at  the  ordinary  temperature,  with  water  or  other 
solvents.  The  process  is  specially  applicable  to  the 
extraction  of  sugar  from   beetroots. — J.  H.  L. 


Sugar  juices ;     Catalytic   process    effecting   a    purification 

of ■  at  least  equal  to  that  produced  by  ordinary  double 

carbonatalion,  and  at  the  sxm.  time  reducing  by  more 
than  50  per  cent,  the  might  of  lime  employed.  H. 
Manoury.      Fr.  Pat.  165,270,  Nov.  24,  1913. 

The  greater  part  of  the  lime  used  for  defecation  is  replaced 
by  relatively  small  quantities  of  other  oxides  such  as  those 
of  iron,  manganese  or  aluminium.  Salts  of  these  metals 
(sulphates,  sulphites,  chlorides)  may  be  added  to  the 
juices,  and  the  corresponding  oxides  precipitated  by 
lime  ;  when  sulphates  are  employed  sufficient  baryta  to 
precipitate  the  sulphuric  acid  is  also  added.  For 
example,  fresh  juices  may  be  treated  with  1  grm.  of  ferrous 
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sulphate  crystals  per  litre,  heated  to  80°  G,  agitated  with 
3  grros.  of  lime  per  litre  and  a  quantity  of  barium  car- 
bonate equivalent  to  the  sulphate  added,  heated  to  100°  C. 
and  filtered,  and  the  lime  remaining  in  the  juice  saturated 
by  carhonatation  (more  lime  being  added  if  necessary)  or 
sulphitation. — J.  H.  L. 


Sugar  factories  and  refineries  ;   Apparatus  for  the  erysUilli- 

sation   and   stationary   draining   of  massecuites  of . 

M.  E.  R.  J.  M.  Lambert,  Fr.  Pat.  405,348,  Nov.  26, 
1913. 
A  number  of  fixed  troughs  are  disposed  parallel  to  each 
other  at  short  distances  apart,  so  that  cold  air  can  circulate 
freely  around  them  during  the  crystallisation  of  the 
massecuite.  Hinged  to  the  back  of  each  trough  is  a 
shutter  which,  when  swung  back  horizontally,  engages 
the  front  of  the  next  trough.  The  space  below  and 
between  the  troughs  then  constitutes  a  closed  chamber 
which  can  be  heated  by  admission  of  steam  in  order  to 
diminish  the  viscosity  of  the  molasses  during  the  draining 
of   the   crvstals. — J.  H.  L. 


[Sugar.]     Evaporators  [e.g.,  of  the  Kestner  type] ;    Device 
for  preventing  the  juice  from  rising  above  a  definite  lend 

in  film .     Sudenburger  Maschinenfabrik  und  Eisen- 

giesserei      A.-G.    zu    Magdeburg.     Ger.    Pat.    270,876, 
Dec.  24,  1912. 

A  double-seated  valve  is  inserted  in  the  inlet  pipe  for 
the  juice  and  is  connected  by  a  rod  with  a  float  placed  at 
the  maximum  height  for  the  juice  level :  the  entering 
juice  forces  the  valve  downwards  off  its  seating,  flows 
into  the  evaporator  and  rises  in  the  tube  connecting  the 
float-chamber  with  the  inlet-pipe.  If  the  juice  rises  above 
a  definite  height,  the  float  rises  and  closes  the  double- 
seated  valve,  thus  shutting  off  the  supply  of  juice.  If  the 
level  of  juice  in  the  evaporator  falls  too  low,  the  pressure 
rises  owing  to  stronger  evaporation,  and  a  steam-pressure 
regulator  shuts  off  the  supply  of  steam. — A.  S. 


Cane  juices  ;    Treatment  of .     W.   Guerrero,   Madrid. 

Eng.   Pat.   6785,   March   19,    1913.     Under  Int.   Conv., 

April  9,   1912. 
See  Fr.  Pat,  445.830  of  1912  ;  this  J.,  1912,  1195.— T.  F.  B. 


Dissolving  sugar  or  other  substances  ;   Continuously  working 

apparatus     for .     Maschinenfabrik      Grevenbroich. 

Fr.  Pat.  464,671,  Nov.  8,  1913.  Under  Int.  Conv., 
Dec.  28,  1912. 

See  Ger.  Pat,  266,335  of  1912  ;  this  J.,  1914,  14.— T.  F.  B. 

Apparatus  for  drying,  n  vivifying,  and  decarbo7iising  bone- 
black.     Eng.  Pat,  6347.     See  I. 

Production  of  glucose  and  ethyl  alcohol  from  sawdust  or  other 
cellulosic  material.     Fr.   Pat.  464,502.     See  XVIII. 


Sugars   [from    cellulosic    material]  ;     Process   of  producing 
fermentable .     U.S.  Pat.   1.091.327.     See   Will. 

Clarifying  efflueyits  and  waste  tvalers  from  sugar  factories 
and  the   like.     Fr.    Pat,   464,964.     See   XIXb. 


XVIII.— FERMENTATION   INDUSTRIES. 

Yeast  fermentation  without  sugar.  XIV.  Further  incsti- 
gaiion  of  carboa-i/lnsc.  V.  Neuberg  and  P.  Rosenthal. 
Biochem.  Zeits.,   1914,  61,  171—183. 

Further  evidence  is  adduced  for  the  existence  of  carboxyl- 
ase as  an  enzyme  distinct  from  zymase  (cp.  this  J.,  1911, 


1179;  1913,  620).  The  nitrogenous  precipitate  produced 
by  addition  of  acetone  or  alcohol  and  ether  to  yeast 
maceration  juice  contains  not  only  zymase,  but  carboxyl- 
ase which  exhibits  great  activity  even  after  the  pre- 
cipitate has  been  dried  and  redissolved  in  water.  Carb- 
oxylase ferments  oxalacetic  acid  and  it*  salts  under  con- 
ditions which  completely  arrest  the  fermentation  of  sugar. 
It  is  the  first  enzyme  known  to  liberate  carbon  dioxide 
from  earboxylic  acids. — J.  H.  L. 


Tricresol  as  a  substitute  for  toluene  in  enzyme  uvrk.  S.  S. 
Graves  and  P.  A.  Kober.  J.  Amer.  Cheni.  Soc.,  1914, 
36,  751—758. 

Tricresol,  neutralised  if  necessary  by  sodium  hydroxide, 
is  considered  to  be  superior  to  toluene  on  account  of  its 
solubility  in  water,  lower  volatility,  and  more  powerful  ger- 
micidal action.  For  trypsin,  pepsin,  urease,  and  diastase, 
concentrations  up  to  0-5  per  cent,  are  recommended  ;  for 
erepsin  and  invertase,  0-2  per  cent. — F.  Sodn. 

[Beer]  Original  gravity  ;  The  ebullioscope  in  the  determination 

of .     T.  H.  Pope.     Brewers'  J.,  1914,  50,  239—242 

(cp.  Cain,  this  J.,  1914,  156.) 

The  thermometer  scale  of  the  ebullioscope  or  alcohol- 
meter  employed,  is  calibrated  to  show  the  change  in 
gravity  of  the  beer  due  to  fermentation,  so  that  the  sum 
of  the  value  thus  obtained  and  the  gravity  of  the  beer 
itself,  represents  the  original  gravity.  In  use,  the  mercury 
thread  of  the  instrument  first  rises  to  a  maximum  anil 
then  falls  slightly  to  a  point  at  which  it  remains  constant 
for  some  time  ;  this  point  should  be  taken  as  the  reading. 
The  unfermented  matter  in  the  beer  vitiates  the  reading 
appreciably  only  in  the  neighbourhood  of  the  zero  point, 
the  error  disappearing  at  those  parts  of  the  scale  where 
the  readings  « ith  beers  are  taken.  The  method  is  accurate 
and  much  more  expeditious  than  the  ordinary  distillation 
method. — L.  E. 


Tartar;    Crystallisation   of  cream    of in   the  fruit  of 

grapes.     W.  B.  Alwood.     J.  Agric.  Res.,  1914,  1,  513— 

514. 

The  soft  cells  lying  immediately  beneath  the  skin  of  the 
grape  contain  a  higher  proportion  of  tartaric  acid  and 
potassium  bitartrate  than  the  interior  pulp ;  potassiuir 
bitartrate  occurs  in  these  cells  in  the  form  of  minut. 
crvstals. — L.  E. 

Unfermented  grape  juice   in   California  ;   Manufacture  o 

.     W.  V.  Cruess  and  C.  J.  Hintze.     J.  Ind.  En. 

Chem.,  1914,  6,  302—304. 

As  a  result  of  an  experimental  investigation  some  modifica 
tions  of  the  method  of  manufacture  of  unfermented  grap 
juice  as  practised  in  California  are  suggested.     A  niixtui 
of  ripe  grapes,  to  give  flavour,  with  grapes  of  high  acidit 
should  be  used  and  potassium  metabisulphite  (S — 12  0 
per  ton  of  grapes)  added  at  the  crusher  to  prevent  fermen 
ation.     After  defecation  (settling)  for  24 — 48  hours,  t! 
juice  should  be  racked  off,  clarified  by  means  of  cav 
(4 — 6  oz.  per  100  galls.)  dissolved  in  sodium  carbonate  i 
ammonia,  treated  with  a  small  quantity  of  tartaric  at 
(0-1 — 0-2   per  cent.)  to  facilitate  separation  of  cream 
tartar,  heated  to   165°  F.   (74CC.)  and  stored  in  barrc 
When  most  of  the  excess  cream  of  tartar  has  separated.  ' 
juice  should  be  racked  off,  filtered  if  necessary,  .treat 
with  a  small  quantity  of  citric  acid  (005 — 01  per  ecu 
to   prevent   further   separation   of   cream   of  tartar,  a 
pasteurised  in  bottles  at  160°  F.  (71°  C  ).— A.  S. 

Cider  ;  Disease  of known  as  green-sickness  \"werdt» 

ment"].     Warcollier.     Comptes  rend.,  1914,  158,  V. 
976. 
This  disease  generally  appears  at  the  beginning  cl 
mentation  in  ciders  characterised  by  low  contents  of  ni 
acid,   tannin  and  nitrogenous  bodies,  and  a  rather  h 
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content  of  mineral  matter,  especially  Lime,  The  affeoted 
ciders  oontain  nitrites  formed  either  from  nitrates  in  the 
water  used  for  extracting  the  pressed  pulp,  it  by  exposure 
of  tho  pulp  i"  air j  the  fresh  pulp  contains  no  nitrite. 
Thf  nitrites  oxidise  the  tannin,  and  the  olive-green  colour 
characteristic  of  the  disease  is  due  to  oombination  oi  the 
oMilisrtl  tannin  with  a  ferrous  salt.  The  disease  arrests 
■(mentation  although  an  abnndanl  deposit  of  yeasi  is 
obtained.  To  prevent  tho  disease,  water  oi  high  nitrate- 
content  should  not  be  used,  fruit  soiled  with  earth  or 
organic  matter  should  be  washed,  the  pulp  should  not  be 
snosed  too  long  to  the  air,  and  prolonged  contaot  of  the 
pulp,  man,  or  juice  with  iron  utensils  should  he  avoided. 

— L.  E. 


Mtlhi/1  alcohol;  Colour  reaction  f»r  the  detection  of . 

C.  D.  Manzoff.     Z.  Untors.  Nahr.  Gcnussm.,  1914,  27, 
469—470. 

When  a  mixture  of  nitromethane,  ammonia,  and  vanillin 
is  heated,  a  red  colouration  is  produced  which  disappears 
on  cooling  ;  under  similar  conditions,  nitroethane  yields 
only  a  faint  yellow  colouration.  The  test  will  detect  the 
of  1  part  of  nitromethane  in  100,000  parts  of 
nitroethane.  Tho  intensity  of  the  colouration  obtained 
dejicnds,  to  n  certain  degree,  on  tho  quantity  of  vanillin 
employed.  Other  aliphatic  and  aromatic  aldehydes  and 
ncs  do  not  give  n  colouration  with  nitromethane,  with 
the  exception  of  p-hydr-oxybonzaldehyde,  which  yields  an 
orange-red  colour.  To  detect  methyl  alcohol  in  ethyl 
alcohol,  200  c.c.  of  the  spirit  arc  mixed  with  5  c.o.  of 
phosphoric  acid,  distilled,  and  the  first  5  c.c.  of  distillate 
h;«ted  with  5  grms.  of  red  phosphorus  and  20  grnis.  of 
iodine  for  20  minutes  under  a  reflux  condenser,  and 
distilled.  The  distillate  is  treated  with  3  grme.  of  silver 
nitrite,  again  distilled,  the  first  5  drops  of  distillate  mixed 
with  5  drops  of  ammonia  and  001  grm.  of  vanillin,  and 
the  mixture  heated.  A  red  colouration  indicates  the 
presence  of  methyl  alcohol  in  the  spirit. — W.  P.  S. 


Freezing  of  trine,  mill;  and  other  alimentary  fluids.  Parcnty. 
See  XIXa. 


Patents. 

fVllfflirtw  f>r  mall  beverages,  wines,  aerated  waters  and 
other  liquids.  H.  Erikson,  Askersrend,  Sweden.  Eng. 
Pat.  20,016,  Sept.  4,  1913. 

The  pasteurising  vessel  is  jacketed  and  contains  a  coil. 
,  and  cooling  media  are  supplied  and  discharged 
hrough  single  pipes  branched  near  the  apparatus,  one 
'ranch  being  connected  with  the  coil  and  the  other  with 
he  jacketed  space.  The  apparatus  is  supported  by 
runnions  on  trestles  and  can  be  rocked  in  a  vertical 
lane. — L.  E. 


'r  ;  Manufacture  of  nonalcoholic — ■ — .  K.  Kroupa, 
Rannersdorf,  Austria.  Eng.  Pat.  29,314,  Dec.  19,  1913. 
Under  Int.  Conv.,  Dec.  19,  1912. 

mixtire  of  beer  and  hopped  beer  wort  is  heated  to 
xpel  alcohol  and  then  carbonated. — L.  E. 

from    tettulosic    material];    Process    of   producing 

•'able .     F.     E.     Gallagher,      Newton.     Mass., 

Assignor  to  Standard  Alcohol  Co.,  New  York.  U.S. 
Pat.   1,091,327,  March  24,   1914. 

>  the  production  of  fermentable  sugars  from  cellulosic 
atonal,  the  s|>ent  wort  is  mixed  with  the  soluble  products 
hydrolysis  of  the  cellulosic  material,  and  the  whole  is 
rther  hydrolyscd. — L.  E. 

!  ucom  and  ethyl  alcohol  from  sawdust  or  other  ceBuheic 

niterialt ;     Production     of A.     de     Posnansky. 

Fr.  Fat.  464,502,  Jan.  14,  1913. 

IE  material  is  heated  in  an  autoclave,  first  with  free 
lphurous  acid  and  then  with  the  acid  in  presence  of  an 


excess  "f  alkali,  in  particular  ammonia,  After  washing, 
saooharifloation  is  effected  by  heating  under  pressure  with 
an  acid,  preferably  sulphuric  a<id,  and  the  saccharine 
liquid  is  purified  bj   addition  of    aluminium  compounds 

and  tannin,  and  removal  of  the  latter  by  means  ,,f  albumin 
or  gelatin;  by  addition  of  alkaline-earth  carbonates, 
sodium  phosphate  and  alum  :  by  treatment  with  reducing 
substances,   e.g.,   sulphites,    thiosulphates,   zinc   or   zinc 

liydrosulphite,    and    in    tie      last     two    cases    subsequent 

addition  of  oarbonates  and  sodium  phosphate  ;  by  .eld it  cm 
of   litharge   in   slight    excess,    afterwards    removed;    by 

separation  of  the  sugar  and  salts  from  the  resinous  and 
cnipyrcumatic  substances  by  dialysis  ;  or  by  lilt  rat  ion.  Tho 
purified  juice  is  concentrated  by  evaporation,  distillation 
under  a  layer  of  vaseline,  paraffin,  etc.,  or  freezing,  and 
afterwards  either  fermented,  or  worked  up  Cox  glucose  by 
evaporating  to  dryness  at  a  low  temperature,  extracting 
with  hot  alcohol  and  collecting  tho  glucose  which  separates 
on  cooling. — J.  H.  L. 

Sacchnrifieation  of  starch  ;  A'<  >r  organism  and  its  application 

to  the and  the  manufaeturi  of  alcohol,  vinegar,  wines 

and  other  products  derived  from  the  saerharifiration  nf 
starch.  Socidte  d' Exploit,  des  Precedes  II  Houlard. 
Fr.  Pat.  464,601,  Oct.  29,  1913. 

Starch  is  saccharified  by  means  of  a  mould,  Alucor 
Boulard  No.  5,  which  occurs  in  large  quantities  on  plants 
in  the  Far  East.  The  mycelial  threads  exhibit  transverse 
membranes,  and  pear-shaped  enlargements  at  their  ends 
which  become  detached  in  old  cultures.  Potato  starch 
and  cereal  starch,  after  a  suitable  treatment  (heating 
under  pressure),  are  saccharified  with  equal  ease  by  this 
organism,  which  is  so  robust  that  bacterial  infection  is 
not  to  be  feared,  and  saccharification  can  be  carried  out 
in  open  vats  at  temperatures  as  high  as  45°  or  as  low  as 
20°  C.— J.  H.  L. 


Fusel  oil;  Process  of  producing .     J.  Schcckenbach, 

Munich,  Germany.  Eng.  Pat.  20,942,  Sept.  16,  1913. 
Under  Int.  Conv.,  Sept.  21,  1912. 

See  Fr.  Pat.  462,472  of  1913  ;  this  J.,  1914,  329.— T.  F.  B. 


Distillery-vinasses  ;  Extraction  of  glycerin  and  fatty  matters 

contained  in .     G.  P.  Guignard,  Melon,  and  H.  L. 

A.  M.  Watrigant,  Lille,  France.  U.S.  Pat.  1,092,791, 
April  7,  1914. 

See  Fr.  Pat.  427,560  of  1910  ;  this  J.,  1911,  1134.— T.  F.  B. 

Mannite  from   natural  musts;    Process  for   making . 

G.   P.   Guignard.     Fr.    Pat.   404,644,   Jan.    17,    1913. 
See  Eng.  Pat.  3261  of  1913  ;  this  J.,  1913,  879.— T.  F.  B. 

Manufacture  of  metallic  vessels  for  alcoholic  fermentation, 
and  for  the  treatment  and  storage  of  liquids.  Fr.  Pat. 
464,337.     See  I. 

Carbureltinq  alcohols  for  industrial  use  during  manufacture. 
Fr.  Pat.  465,243.     See  IIa. 

Separation  and  recovery  of  volatile  acids,  methyl  compounds, 
and  furfuran  bodies  from  hydrolyscd  Itgnocelluloses. 
Fr.  Pat.  464,608.     See  V. 


XIXa.-  FOODS. 

Sucrose  in  presence  of  lactose  and  in  null:  mparatioju; 

Determination  of J.  N.  Rakshit.     J.  Ind.   Eng. 

Chem.,  1914,  6,  307—308. 
The  lactose  is  first  determined  by  titration  with  Fcbling's 
solution,  then  a  measured  quantity  of  Fehling  s  solution 
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is  boiled  with  the  calculated  quantity  of  the  sugar  solution 
so  r.s  to  precipitate  the  copper  and  decompose  the  lactose. 
the  mixture  is  filtered,  and  the  sucrose  in  the  filtrate 
determined  as  usual  after  inversion  and  neutralisation. 
Milk  and  solutions  of  milk  preparations  are  first  coagulated 
by  addition  of  dilute  citric  acid,  drop  by  drop,  shaking 
well  between  successive  additions.  Results  are  given 
showing  the  accuracy  of  the  method. — A.  S 

Alimentary  liquids  :  Freezing  of  trine,  milk  and  other .    i 

H.  Parenty.     Comptes  rend..   1914.   158,  921—922. 

Liquids  may  be  concentrated  by  freezing  and  centrifuging  ; 
more  economically  than  by  evaporation,  provided  that, 
corresponding  to  the  multiple  effects  in  the  latter  process, 
the  frozen  residues  are  utilised  for  further  refrigeration.  The 
process,  which  has  been  used  for  the  concentration  of  wine 
and  milk,  insures  the  retention  of  volatile  constituents  in 
the  liquid,  aids  clarification,  and  does  not  alter  the  flavour, 
aroma,  or  colour. — L.  E. 


germ  may  equal  or  exceed  the  length  of  the  grain,  and 
from  70  to  90  per  cent,  of  the  grains  exhibit  some  signs 
of  germination.  In  two  samples  of  roasted  barley  only 
S  per  cent,   of  the  grains  showed  signs  of  germination. 

— W.  P.  s. 


Butter  fat  ;    Detection  of  eocoanut  oil  in by  means  of 

Polemic's  distillation  method  and  Bomcr's  phytoster)/! 
acetate  method.  C.  Barthel  and  K.  Sonden.  Z.  Unters. 
Xahr.  Genussm.,  1914.  27,  439 — 153. 

Xi "Mekoi "S  samples  of  Swedish  butter  examined  during  the 
years  1904 — 1912  never  gave  a  Polenske  value  exceeding 
that  fixed  by  Polenske  as  the  maximum  value  for  genuine 
butter,  i.e.,  3-5  when  the  Eeichert-Meissl  value  was  30. 
This  method  was  capable  of  detecting  10  per  cent.,  and  in 
some  cases  5  per  cent.,  of  eocoanut  oil  in  butter-fat.  but 
could  not  be  relied  upon  in  all  cases,  since  butter  ob- 
tained from  cows  fed  on  beetroot  leaves  or  eocoanut  oil 
cake  (not  more  than  2  kilos,  per  animal  per  day)  gave  a 
Polenske  value  which  exceeded  the  limit.  Burners 
phytosteryl  acetate  method  yielded  reliable  results  even 
in  the  case  of  butter  from  cows  fed  on  beetroot  leaves, 
eocoanut  oil  cake,  etc. — W.  P.  S. 


Fat  ;  Bapid    determination    of in    cheese,    b'ltler    and 

cream.     K.  Kropat,     Arch.  Pharm.,  1914.  252,  70 — S2. 

Cheese. — From  2  to  3  gnus,  are  heated  with  5  c.c.  of  25 
per  cent,  hydrochloric  acid  until  a  brown  solution  is 
obtained.  3  to  5  c.c.  of  alcohol  are  added,  the  mixture 
cooled,  and  shaken  with  25  c.c.  of  ether  until  the  lavers 
separate,  when  25  c.c.  of  petroleum  spirit  are  added  and 
the  extraction  completed.  After  standing  10  to  15  mins.. 
from  1  to  1-5  grms.  of  gum  tragacanth  and  3  to  5  c.c.  of 
water  are  introduced  into  the  separating  funnel,  which  is 
rotated  until  the  gum  swells  up,  and  then  vigorously 
shaken  until  coagulation  of  the  gum  takes  place.  The 
clear  ethereal  layer  is  drawn  off.  the  residue  washed  with 
petroleum  spirit  (15  c.c).  the  extract  and  washings 
evaporated,  and  the  residue  dried  for  2  hours  and  weighed. 
Butter. — 1  grm.  is  gently  warmed  with  3  to  5  c.c.  of  water, 
3  to  5  c.c.  of  alcohol  added,  and.  after  cooling,  the  fat 
is  extracted  with  20  e.c.  each  of  ether  and  petroleum  spirit. 
the  casein  coagulated  by  shaking  with  1  grm.  of  gnrn 
tragacanth  and  1  to  3  c.c.  of  water  as  described. "the 
extract  evaporated,  and  the  residue  of  fat  weighed. 
Cream. — From  2  to  5  grms.  are  treated  with  about  3  c.c. 
of  ammonia  solution  and  3  to  5  c.c.  of  alcohol  and  shaken 
with  20  c.c.  each  of  ether  and  petroleum  spirit  (with  the 
subsequent  addition  of  3  to  4  c.c.  of  water  in  the  case  of 
sour  cream).  After  10  to  15  mins.  1  to  1-5  grms.  of  gum 
tragacanth  are  added,  with  3  to  4  c.c.  of  water  (if  not 
alreadv  added)  and  the  fat  separated  as  described. 

—a  a.  m. 


Mail  coffee.     F.  Doepmann.     Z.  Unters.  Xahr.  Genussm., 
1914.  27,  453—166. 

Malt  coffee  should  be  prepared  from  roasted  malt  : 
commercial  products  sometimes  consist  of  roasted  barlev. 
For  distinguishing  between  the  two.  the  examination  of  the 
grains  as  regards  their  degree  of  germination  is  recom- 
mended.    In  the  case  of  roasted  malt,  the  length  of  the    ■ 


Fa ding-stuffs    and   food    products ;  Preparation    of    new 

cheao  .      0.  Xagel.     Z.  angew.   Chern.,   1914,  27, 

208. 
Castor  oil-cake  may  be  completely  freed  from  the 
poisonous  ricinin  by  repented  washing  with  5  to  10  per 
cent,  sodium  chloride  solution,  until  the  washings  no  longer 
show  any  precipitate  on  heating.  The  mass  is  then 
ccntrifuged  and  dried  for  use  as  a  feeding-stuff.  Many 
oil-eakes.  and  especially  that  from  rape  seed,  may  be 
used  as  a  cheap  source  of  albumin.  The  fresh  fat-free 
cake  is  extracted  with  water,  the  solution  of  albumin 
evaporated,  and  the  residue  dried  at  a  low  temperature. 
A  product  of  finer  quality  is  obtained  in  this  way  from 
sesame  oil-cake,  while  eocoanut  and  araehis  oil-cakes 
yield  readily  digestible  and  very  soluble  albumins. 
Cottonseed  oil-eake  gives  an  albumin  of  dark  colour 
and  unpleasant  odour,  to  remove  which  filtration  through 
animal  charcoal  is  required.  The  vegetable  casein  in 
-ova  bean  oil-cake  may  be  separated  by  treatment  with 
dilute  alkali  solution,  and  precipitation  with  rennet  or  an 
acid.  The  cost  of  100  kilos,  of  albumin  in  oilcakes  is 
estimated  at  less  than  M.  50  (£2  9s.).— C.  A.  M. 

Patents. 

Butter  ;  Purification  of  .     E.   B.  Higgius.  Liverpool. 

Eng.   Tat.   15.221.  July  2.  1913. 

Rancid  butter  or  butter  contaminated  with  mechanical 
impurities  is  agitated  at  a  low  temperature,  e.g.,  9 
with  an  equal  weight  of  a  2-5  per  cent,  solution  of  sodium 
carbonate.  The  mixture  is  allowed  to  settle,  the  deposited 
impurities  drawn  off.  the  butter  strained  from  the  liquid 
and  washed  4  or  5  times  with  a  0-5  per  cent,  solution  of 
common  salt.  The  sodium  carbonate  may  be  replaced 
by  other  suitable  alkalis,  and  the  wash  water  may  K 
slightly  acidified,  e.g.,  with  hydrochloric  acid. — L.  E. 

Flour:    Process  of  bleaching .     J.   A.   Wesener.     Fr 

Pat.  465.300,  Nov.  25.  1913. 
The  flour  is  treated  with  a  mixture  of  nitrosyl  chloride 
and  chlorine  obtained  from  a  liquefied  mixture  of  the  gasei 
stored  under  pressure. — \Y.  P.  S. 

Cotton  seed;    Manufacture  of  food  from  calcs  made  f 

.     Molassine  Co.,  Ltd..  East  Greenwich,  and.'  J.  A 

de  Whalley.  Lee,  Kent.     Eng.  Pat.  76S7.  April  1.  1913 

Pkess-cakes  of  undeeorticated  cotton   seed,  are  ground 
and  then  separated  into  meal,  husks,   and  cotton  fibre. 
eg.,  by  a  blast  of  air.     The  meal  is  used  as  a  food  either 
alone  or  mixed  with  other  foodstuff.     The  husks  may 
be  ground  and  added  to  other  foods  such  as  a  niixtun 
of  molasses  and  peat  :    or  the  husks   and  cotton  fibre. 
mixed,   if   desired,   with   sphagnum,   are   digested  undei 
pressure,  with  or  without  addition  of  a  small  quantity 
a  suitable  acid,  the  sugar  and  easily  digestible  fibre  thu 
obtained    serving    as    a    food    or    food    ingredient    fo 
animals. — L.  E. 

Milk  ;     Sterilisation    of .     A.    Helbronner. 

Recklinghausen,  and  V.  Henri.  Paris.     Eng.  Pa" 
March  2S,  1913.     Under  Int.  Conv.,  March  30.  191- 

See  Addition  of  March  30.  1912.  to  Fr.  Pat.  442,807  < 
1911  ;    this  J.,  1913,  764.— T.  F.  B. 

Cereal  coffee  or  coffee  substitutes  and  method  of  m«*»* 
J.  H.  Kellogg.  Battle  Creek.  Mich..  D.S.A.  Eng.  P» 
17.3S7.  July  29,  1913. 

See  U.S.  Pats.   1.069.265  to  1.069.26S  of  191  * : 

1913.  SStL — T.  F.  B. 
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Unctuous  or  gelatinous  masses  for  alimentary  purposes, 
perfumery,  (/•■.  A.  Biohengriin,  Fr.  Pat,  164,283, 
Dot.  6,   1013. 

68,189 of  I. HI  ;  tin-. I..  191  1,221.— T.  F.  B. 
Baking  salL     Kng.    Pat.    17,041.    8et    \  II. 


the  Dommenoemenl  of  the  shaking  oul  >•[  the  emanation, 
m   the   activity,   doe   i"   the   pure    emanation,   rapidly 
inoreaai  -  owing   to   the   production   ol    RaA   and    I 
In  making  rapid   meaaun  mi  ol     thi    n  ad  Id   be 

taken  2  miiii^.  (torn  the  oommenoemenl   ol  the  ■hairing 
out,  and  tables  are  given  to  enable  euoh  fignn     to  bi 
referred  to  the  sere  time,  i.e.  aotivitj  •>(  the  pore  em 
tion.     C.  F.  it. 


Preparing  on   acid  calcium   lactate.     Got.    Pat.    271,043. 
XX. 


XIXb.     WATER    PURIFICATION  ; 
SANITATION. 

[ll'iWrr.]  Storagt  ;  Advantage*  and  disadvantagi  i  of  ri  tervoir 
— .    W.   P.   Mason.    J.    Franklin   Inst..    1014,    177 
369-  384. 

main  disadvantages  "f  the  storage  of  drinking  water 
before  distribution  arc  the  increase  in  colour  of  the  lower 
layers  of  the  water  if  the  bottom  of  the  reservoir  is  no(  clean, 
the  growth  of  small  organisms  producing  taste  and  smell 
due  I"  an  aliiimlanrc  of  food-material  extracted  from  the 
ground  f. inui iil;  the  bottom,  and  the  deficiency  in  dis- 
solved oxygen  in  the  lower  layers.  An  important  point 
is   the   protection   of   the    reservoir   and   watershed   from 

dental  contamination  by  faecal  matter.  The  seasonal 
Mi  ol  algte  is  easily  dealt  with  by  treatment  with 
aopper  sulphate,  one  part  of  copper  sulphate  to  3}  million 
|«irts  ..f  water  being  effective,  at  a  total  cost  "f  14-fl  cents 
(71d.)  |>er  million  parts  of  water.  There  is  also  an  occa- 
sional growth  of  various  forms  of  Crenothris,  of  which 
('.  kuhniana  grows  in  water  containing  a  large  amount  of 

inic  matter,  little  dissolved  oxygen,  and  about  0-3  part 
Ke  |kt  million.     The  great   advantage  of  storage  is  the 

ruction  of  pathogenic  and  other  bacteria,  but  care 
must  be  taken  that  the  whole  <>f  the  water  undergoes  the 
i  period  of  storage.  A  ease  is  cited  <if  a  narrow  lake 
10  miles  long,  in  which  the  prevailing  wind  blew  in  the 
direction  of  the  flow  of  water  down  the  lake;  sewage 
matter  enterii  g  on  the  surface  at  the  head  of  the  lake 
was  carried  to  the  lower  end,  when-  the  water  intake  was 
situated,  in  as  little  as  three  davs.  Emergency  watei 
intakes,  which  are  frequently  in  inferior  positions,  should 
not   be    used    unless    the    water   can    be    properly    stored 

-^J.  H.  J. 

Hail  Thi    measurement  of  the of  springs. 

ogler,  II.  Sieveking,  and  A.  Koenig.     Chem.-Zeit., 
1914.  38,  42", — 127  and  446—450. 
An  improved  form  of  the  Kngler  and  Sieveking  fontacto- 
•oop>  d,  by  means  of  which  more  exact  measure- 

ments of  the  radio-activity  of  natural  waters  may  be 
made.  It  consists  "f  a  vessel  of  ten  litres  capacity  on  the 
neck  of  which  fits  a  hollow  conical  stopper,  supporting  a 
Wnlf  quartz-fibre  electrometer.  Through  a  hole  in  the 
■topper,  which  ran  be  closed  at  will  by  a  rubber  plug, 
passes  a  conduct ing  wire  connecting  the  electroscope  with 
a  rod  suspended  within  the  large  vessel.  Before  use  the 
normal  rate  of  discharge  is  determined  by  shaking  in  the 
for  half  a  minute,  one  litre  of  inactive  distilled 
urging  the  electroscope,  and  observing  the  fall  of 
jiotential.  which  under  normal  conditions  should  be 
l^tween  IS  and  30  volts  per  hour.  ( ine  litre  of  the  active 
-  then  shaken  in  the  vessel  for  half  a  minute, 
"hereby  all  but  about  2  per  cent,  of  the  radium  emanation 
is  transferred  to  the  air.  The  fall  of  potential  per  hour  is 
again  determined,  the  normal  loss  deducted,  and  a  correc- 
tion applied  for  the  solubility  of  the  emanation  in  the 
water,  and  for  the  Duane  effect  (size  and  form  of  the 
apparatus).  From  the  fall  of  potential  per  litre  per  hour 
thus  calculated,   the   activity   of  the   water  is  given   by 

300  X  3600     100°  s'achc  units  (v  =  fall  of  potential. 
=capacity    of    system).     The    results    to    be    of    com- 
parative value  must  be  referred  to  some  definite  time  from 


Carbon   monoxidt    in   air;    Determination  of .     V.   S. 

Sinnatt  and  B.  J.  Cramer.     Analyst,  i'<  1 1.  39,  n;3— 170. 

The  air,   freed    from    carbon   dioxide,    unsaturated    hydro 

carbons  and  moisture,  was  passed  through  two  vertical 

tubes  packed  with  alternate  layers  of  online  pentoxide 
and  glass  wool  and  heated  in  a  paraffin  bath  to  I  W 
Hill  C.  and  then  bubbled  through  mercury  and  collected 
in  a  special  apparatus,  consisting  essentially  of  a  dry  gas 
vessel  connected  with  a  long  vertical  tube  dipping  into 
mercury.  The  gas  vess.-i  was  exhausted,  connected  with 
the  vertical  tube,  and  the  gas  allowed  to  How  in  at  the 
rate  of  1  litre  per  hour,  the  volume  being  calculated  from 
the  fall  of  the  mercury.  The  carbon  dioxide  formed  from 
the  carbon  monoxide  by  the  oxidising  action  of  the  iodine 
pentoxide  could  be  accurately  titrated  in  the  gas  vessel 
by  Pettenkofcr's  process.  The  analyses  were  cheeked 
by  using  red-hot  copper  oxide  in  place  of  iodine  pentoxide. 

— F.  Shuv 

Sulphur  dioxidi   iii  air;    Determination  of  minuU  amo 

of .      A.  Seidell  and  P.   W.   Meserve.     .1.   Ind.    Kng. 

('hem..   I!)I4,  6,  298—301. 

To  determine  quantities  of  sulphur  dioxide  ranging  from 
0-0025  to  0-05  o.c.  in  -\  litre  samples  of  air  (e.g.,  from 
railway  tunnels),  .5  o.c.  of  a  III  per  cent,  aqueous  starch 
paste  was  introduced  into  and  distribute, 1  oyer  the  inner 
surface  of  the  bottle  containing  the  sample,  and  .V  IIHMI 
iodine  run  in  until  a  blue  colour  appears,  a  correction  of 
0-3  c.c.  being  made  to  allow  for  the  quantity  required  to 
produce  the  colour  in  absence  of  sulphur  dioxide.  The 
results  by  this  method  are  concordant  but  low.  and  should 
be  multiplied  by  1  -3.  To  avoid  errors  due  to  oxidation  of 
the  sulphur  dioxide  by  atmospheric  oxygen,  perfectly  dry 
bottles  should  be  used  for  collecting  the  samples,  and 
except  on  very  dry  days,  titration  should  be  performed 
within  less  than  half  an  hour. — A.  S. 


Soot -fall    study    of   Pittsburgh.     .1.    O'Connor,    jun.      Ml  t 

and  ('hem.   Eng.,   11114.   12,  247. 
Soot  was  collected  in  twelve  different  parts  of  Pitta 
during  one  year  (April.    1912,   to  April,    1013),   tl 
being   changed   each    month.     After   drying    in   a   steam 
oven,  tar  was  determined  by  extraction  with  ether,  the 
tush  as  usual,  and  the  fixed  carbon  taken   by  difference  : 
the  ferric  oxide  in  the  ash  was  also  determined.     The 
composition  of  the  soot  at  each  station,  and  tl 
total  fall,  in  tons  per  sq.  mile  per  year,  are  shown  in  the 
following  table  : — 


Composition  of  soot. 


~t.lti.cll 

Tar. 

Fixed 

Ash. 

Total 

carbon. 

per  cent. 

in  ash. 

■ 

fall. 

per  'cut. 

per  cent. 

t"tl-. 

1 

21  '.'7 

t 

6260 

:; 

58-78 

4 

1-12 

SO  MS 

1660 

43-66 

16:1(1 

6 

32-96 

47  41 

7 

100 

■ 

912 

- 

ii  74 

:n  iirt 

- 

0 

71  ill 

7*8 

to 

(l  42 

3816 

- 

21  OS 

721 

11 

- 

12 

1  04 

7n  14 

31-47 

693 

—A.  S. 
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Reduction  of  arsenic  acid  to  arscnious  acid  by  thiosulphuric 
arid.     Chapin.     See  VII. 


Determination  of  small  quantities  of  lead.     Siegfried  and 
Pozzi.     See  XXIII. 


Patents. 

Water   softening  :   Process  for   the   preparation   of  complex 
silica  combinations   with   metallic  or  other  oxides   with  a 

view  to .     P.  de  Briinn.     Fr.  Pat.  464,018,  Aug.  23, 

1913.     Under  Int.  Conv.,  Aug.  26,  1912. 

The  aluminium  of  the  aluruinate-silicate  compounds  used 
for  softening  water  by  filtration,  is  replaced  by  other 
metals,  such  as  tin,  zinc,  lead,  zirconium,  or  the  like. 
Examples  :  (1).  120  parts  of  zirconium  oxide,  300  parts 
of  sodium  carbonate,  and  500  parts  of  powdered  silica 
are  fused  at  1400°  C.  and  the  resulting  vitreous  mass 
treated  with  water  whilst  cooling.  (2).  3000  grms.  of 
caustic  soda  are  added  to  900  grms.  of  a  stannous  chloride 
solution  containing  21  per  cent.  Sn,  and  500  litres  of 
a  5 — 10  per  cent,  solution  of  sodium  sulphate,  phosphate, 
or  chloride  are  added  to  the  mixture  to  assist  precipitation, 
which  is  effected  by  addition  of  1500  grms.  of  sodium 
silicate.  The  mixture  is  heated,  filter-pressed,  dried,  and 
hydrated,  preferably  with  warm  water. — O.  B. 

Water  ;  Process  and  apparatus  for  the  purification  of . 

Maschinen-  und  Waggonbau-Fabriks  Akt.  Ges.  vorm. 
H.  D.  Schniid  and  F.  von  Suess.  Fr.  Pat.  464,670, 
Nov.  8,  1913.     Under  Int.  Conv.,  Nov.  11,  1912. 

The  water,  before  it  is  sterilised  by  the  action  of  ultra- 
violet rays,  is  passed  through  a  filter  composed  of  fibrous 
material  and  then  through  a  sand  filter. — W.  P.  S. 

Waters  ;  Process  for  precipitating  substances  from  feed 

for  the  prevention  of  incrustation  in  boilers.  I.  Belorussoff. 
Fr.  Pat.  465,239.  Jan.  31,  1913. 

The  feed-water  is  heated  in  a  closed  tank  by  steam  from 
a  boiler,  whereby  bicarbonates  are  decomposed  and 
carbonates  precipitated.  The  tank  is  provided  with  a 
sludge-cock  and  the  steam  pressure  may  be  utilised  for 
introducing  further  quantities  of  water  into  the  tank 
through  an  injector.  The  treated  water  is  conducted 
from  the  upper  part  of  the  tank  to  the  boiler. — W.  P.  S. 

Effluents  and   waste-waters  from   sugar  factories   and   the 

like  ;   Process   of  clarifi/ing .     T.    Steen.     Fr.    Pat. 

464,964,  Nov.  15,  1913. 

A  series  of  settling  tanks  is  employed,  but  instead  of  the 
effluent  passing  successively  from  one  tank  to  the  next, 
the  tanks  are  filled  and  emptied  independently.  Means 
are  provided  for  removing  the  sediment  deposited  in  the 
tanks  from  successive  charges  of  effluent. — W.  P.  S. 

Wood ;    Sterilising .     O.    Toepfer,    Magdeburg,    Ger- 
many.    Eng.  Pat.  22,825,  Oct,  9,  1913. 

The  wood,  especially  the  wood  of  containers  of  butter, 
cakes,  etc.,  is  treated  in  a  tightly-closed  vessel  having 
a  space  below  for  collecting  condensed  water,  and  above 
this  space  a  grate,  with  a  lower  and  an  upper  grid,  for 
supporting  the  pieces  of  wood  in  a  vertical  position. 
Above  the  upper  grid  is  a  distributing  tubular  ring, 
provided  with  separate  connections  and  valves  for  steam. 
cold  water  and  a  drying  medium  such  as  hot  air,  and 
the  wood  may  thus  be  exposed  in  rapid  succession  to  the 
action  of  saturated  steam,  cold  water,  a  partial  vacuum 
and  a  drying  medium. — B.  N. 

Ozonising  liquids  ;  System  for .     G.  F.  Butler,  Niagara 

Falls,  N.Y.,  Assignor  to  American  Ozone  Co.     U.S.  Pat. 
1,089,108,  March  3,  1914. 

The  supply  column  of  the  liquid  to  be  ozonised  contains 
a  cut-off  valve  and  is  provided  with  means  for  injecting 


ozone  at  a  point  between  the  cut-off  valve  and  the  reser- 
voir for  the  ozonised  liquid ;  a  second  vaive,  situated 
between  the  reservoir  and  the  point  of  injection  of  ozone, 
and  controlled  by  the  pressure  in  the  column,  is  adapted 
to  deflect  the  liquid  from  the  reservoir. — O.  R. 


Sterilisation  of  liquids  [and.  bleaching  oils,  by  ultra  viole; 
rays].  V.  Henri,  A.  Helbronner  and  M.  von  Reckling- 
hausen. Second  Addition,  dated  Jan.  10,  1913,  to 
Fr.  Pat,  403,945,  June  11,  1909  (this  J.,  1910,  107). 

The  liquid  is  introduced  into  a  rotating  drum  which  may 
be  slightly  conical,  or  cylindrical  and  inclined.  The 
lamp  emitting  the  rays  is  mounted  inside  the  drum  and 
the  latter  may  be  cooled  externally  by  a  water  spray 
and  filled  with  an  inert  gas  or  the  air  may  be  exhausted 
from  it.  The  apparatus  may  also  be  used  for  bleaching 
oils.— W.  P.  S. 


Liquids  ;  Centrifugal  apparatus  for  clarifying .     R.  A. 

Sloan  and  J.  E.  L.  Barnes.     Fr.  Pat,  464,525,  Nov.  7, 
1913.     Under  Int.  Conv.,  Nov.  11,  1912. 

See  Eng.  Pat,  25,817  of  1912  ;  this  J.,  1913, 1148.— T.  F.  B. 


Purification  of  gases  [from  suspended  peirticlcs)  by  formation 
of  mist  by  supersaturation.     Ger.  Pat.  270,757.     See  I. 
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Nux  vomica;  Assay  of .     W.  B.  Cowie.     Pharm.  J., 

1914,  33,  545. 

Uniform  results  for  the  assay  of  Nux  vomica  can  be 
obtained  by  the  following  method  :  10  c.c.  of  the  liquid 
extract  are  mixed  with  10  c.c.  of  5  per  cent,  acetic  acid, 
evaporated  till  free  from  alcohol  and  cooled  to  15°  0. 
The  liquid  is  mixed  with  5 — 10  c.c.  of  liquor  ferri  chloroxidi 
and  made  up  to  50  c.c.  After  shaking  well,  25  c.c.  are 
filtered  off,  mixed  with  a  solution  of  2-5  grms.  of  sodium 
carbonate  crystals  in  12-5  c.c.  of  water,  extracted  three 
times  with  10  c.c.  of  chloroform,  which  is  distilled  off  and 
the  residue  weighed  after  drying  at  100°  C,  the  weight 
being  taken  as  total  alkaloids.  The  residue  is  dissolved 
in  excess  of  JV/10  sulphuric  acid  and  titrated  with  N /10 
sodium  hydroxide,  using  cochineal  as  indicator.  The 
solution  is  evaporated,  mixed  with  4  c.c.  of  dilute  sulphuric 
acid  and  made  up  to  12-5  c.c.  This  is  heated  to  25°  C. 
for  20  minutes  with  1-5  c.c.  of  nitric  acid  of  sp.  gr.  1-375. 
The  liquid  is  then  made  alkaline  with  10  per  cent,  sodium 
hydroxide  solution,  shaken  out  three  times  with  10  c.c. 
of  chloroform,  which  is  evaporated  and  the  residue  dried 
at  100°  C.  before  weighing. — F.  Shdn. 


Carica    Papaya    juice;     Standardisation    of    dried • 

F.  F.  Shelley.     Analyst,  1914,  39,  170. 

The  following  is  a'modification  of  Sorensen's  test  (compare 
this  J.,  1908,  135)  :  40  grms.  of  casein  are  dissolved  in 
100  c.c.  of  an  alkaline  solution  containing  4  c.c.  of  JV/1 
soda.  25  c.c.  of  water  containing  0-1  grm.  of  dried  Papnii" 
juice  are  added  to  25  c.c.  of  the  casein  solution  and  the 
whole  kept  at  37°  C.  for  4  hours.  10  c.c.  of  a  neutralised 
40  per  cent,  formaldehyde  solution  are  added  to  20  c.c.  of 
the  liquid,  and  the  mixture,  equivalent  to  004  grm.  of 
the  dried  juice,  is  titrated  with  N  /5  soda,  using  phenol- 
phthalein  as  indicator.  A  similar  mixture  is  made  without 
the  Papaya  juice  and  titrated.  The  difference,  which 
should  be  at  least  1  c.c,  gives  the  amount  of  acid  requireu 
to  neutralise  the  amino-acids  formed  by  the  hydrolysis  of 
the  casein.  Pure  dried  Carica  Papaya  juice  should  give 
no  reaction  for  starch  with  iodine,  nor  reduce  Fehlings 
solution  before  or  after  hydrolysis. — F.  Shun. 
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Liquorice  powder;  Composition  and  analysia  of  com- 
pound  -.  A.  E.  Parkee  and  V.  Major  inalyat, 
1914.  39,   HUl     Iii2. 

i'Kk  and  a-sh  arc  estimated  In  the  usual  methods.  I 
The  oarbon  bisulphide  extract  is  obtained  l>\  exhausting 
.">  grins  with  the  dry  Bolvent  tor  12  hours  in  a  Soxhlct 
apparatus,  and  after  weighing,  the  extract  is  oxidised  with 
fn mi iil:  nitric  acid  preparatory  to  precipitation  with  barium 
chloride  (or  determining  the  sulphur.  The  difference 
between  the  sulphur  and  total  extract  is  principally  oil 
from  the  fennel.  'The  dry  extracted  powder  is  mixed 
«ith  water,  made  up  to  250  O.C.  and  allowed  to  digest  with 

-lonal  shaking  for  12  hours.     After  settling,  50  cc.  of 

the  tillered  liquid  are  evaporated  to  obtain  the  aqueous 

t.     Sugar  can   he  determined   in  another  50  cc.  of 

the   tiltrate    by    the   usual    methods  after  treatment    with 

lead  acetate  solution.     The  amount  of  crude  glycyrrhiziD 

'•■nnined  by  acidifying  50  or  100  cc.  of  the  aqueous 
tiltrate  with  dilute  sulphuric  acid,  filtering  off  the  pre- 
cipitate and  washing  with  a  little  cold  water.  The  pre- 
cipitate is  dissolved  in  dilute  ammonia,  the  solution 
Ottered,  evaporated  to  dryness  and  weighed.  When 
senna  is  present,  the  ammoniacal  solution  has  a  tine  cherry- 
red  colour.  The  total  sulphur  is  determined  hv  oxidising 
about  1  grin,  of  the  powder  with  fuming  nitric  acid  and  a 
little  potassium  nitrate  or  chlorate.  This  should  be 
determined,  as  the  sublimed  sulphur  used  in  making  up 
the  powder  may  not  be  completely  soluble  in  carbon 
bisulphide.  A  microscopical  examination  should  also  be 
made.  The  extreme  figures  for  13  samples  obtained  on 
the  market  were  :  loss  at  100' 0.  7-9  to  3-0;  ash  (V2  to 
carbon  bisulphide  extract   10-7  to  9-2  ;    sulphur  in 

■  t  7-9  to  6-3  ;  total  sulphur  9-2  to  7-8  ;  cold  water 
extract  63-9  to  61-1  ;  ash  of  extract  2-4  to  1-8  ;  sucrose 
50-3  to  48-3  ;    crude  glvcvrrhizin  2-9  to  1-2  per  cent. 

— F.  Shdn. 

Saffron  ;    Examination  of .     R.  Krzizan.      Z.  Sffentl 

Chem.,   1914.  20,   109—114,   121—124. 

Low  results  are  obtained  in  the  determination  of  invert 
sugar  in  saffron  when  sodium  sulphate  is  used  to  remove 
the  excess  of  basic  lead  acetate  used  for  clarification  ; 
from  3  to  4  per  cent,  more  invert  sugar  is  obtained  when 
the  excess  of  lead  is  precipitated  by  sodium  phosphate. 
Experiments  with  pure  sucrose  and  with  honey  showed 
that  correct  results  are  obtained  with  sodium  phosphate. 
Certain  genuine  samples  of  saffron  contained  as  much  as 
21-75  per  cent,  of  invert  sugar  and,  after  inversion,  23-53 
per  cent.,  calculated  on  the  dry  substance.  The  accepted 
maximum  of  20  per  cent,  of  invert  sugar  for  pure  saffron 
is.  therefore,  somewhat  too  low.  Genuine  saffron  fre- 
quently contains  up  to  1  per  cent,  of  sand,  and  usually 
yields  not  more  than  6  per  cent,  of  ash  ;  about  70  per  cent, 
of  the  ash  is  soluble  in  water  and  the  alkalinity  of  the 
soluble  ash  corresponds  with  6-9  cc.  of  N  1  acid  per  grm. 
of  total  ash.— W.  P.  S. 

Saffron  ;    Detection    of  magnesium    sulphate    in .     A. 

Neetler.     Z.   filters.   Xahr.  Genussm.,   1914,  27,  388— 
391. 

The  addition  of  glycerol  to  a  saturated  solution  of  mag- 
nesium sulphate  prevents  the  latter  from  crystallising, 
hut  if  a  drop  of  chloral  hydrate  solution  (5  :  2)  be  added, 
crystals  of  magnesium  sulphate  form  almost  immediately. 
To  detect  magnesium  sulphate  in  saffron,  the  filtered 
aqueous  solution  is  allowed  to  evaporate  at  the  ordinary 
temperature  to  a  syrup,  and  a  drop  of  this  is  mixed  on  a 
microscope  slide  with  a  drop  of  chloral  hydrate  solution. 
In  the  presence  of  magnesium  sulphate,  crystals  are 
;>btaincd  either  at  once  or'after  the  lapse  of  a  few  minutes, 
fne  crystals  may  be  washed  with  alcohol  and  then  identi- 
fied by  means  of  microchemical  tests. — W.  P.  S. 

Extraction  by  means  of  immiscible  solvents  ;   A  study  of  the 

"K&odsfor from  the  point  of  view  of  the  distribution 

soeffiaents.     I.    J.  W.  Marden.     J.  Ind.  Eng.  Chem., 
1914,  6,  315—320. 

Tax  distribution  ratio  (d= concentration  in  water :  con- 
centration in  immiscible  Bolvent)  was  determined  for  a 


number  of  cases  met  with  in  analytical  practice,  and  from 
the  values  obtained  tho  efficiency  of  extraction  was  oaloa- 

lated  by  the  formula  r„=r„  (       ,    )n,  where  a     volume 

V    ■    •  da    I 

of  aqueous  solution,   g=volume   hi   inimisejhle   solvent, 

z0=initial   concentration   of   aqueous  solution,  and  rn  = 
concentration  after  ,  na ;    the  oaloulated  results 

were  cheeked  by  experiments.     Prom  the  ■  ined 

improvements  in  certain  analytical  mi  thod  ited. 

Acetanilide  in  hydro*;- 

sample  twice  with  20  cc.  of  ether  and  ones  with  JO  cc. 
of    chloroform    (Bull.     150.    Is      I:  try) 

extracts  only  95  percent,  of  the  acetanilid-       I 
form  only,  in  10  o.e.  portions.  the  washings  '2  mins.  each) 
will  extract  99  per  cent,  and  8  washings  99  at.  of 

the  acetanilide.  Acetanilide,  vanillin,  and  coumarin  in 
vanilla  extracts  (Hess  and  Preseott,  this  J..  ISO''. 
Winton  and  Silverman,  this  J.,  I:i<i_>.  i.jini).  Extraction 
of  50  cc.  of  the  extract,  fried  from  alcohol,  one  with 
20  cc  and  3  times  with  15  cc.  of  ether  extracts  99-5— 
99-6  per  cent,  of  the  vanillin  and  practically  all  of  the 
coumarin,  but  only  93  per  cent,  of  the  acetanilide.  I  i  I 
removing  the  vanillin  from  tho  ether  solution,  the  original 
proposal  of  Hess  and  Preseott  appears  to  be  the  best  : 
shaking  50  cc.  of  the  ether  solution  once  with  10  cc  of 
5  per  cent,  ammonia  removes  practically  all  the  vanillin 
and  only  about  5  per  cent,  of  the  acetanilide  and  3  per 
cent,  of  the  coumarin.  Salicylic  acid,  benzoic  acid,  and 
Jnaphthol.  Salicylic  and  benzoic  acids  are  removed 
practically  completely  from  aqueous  solution  by  a  few 
extractions  with  ether,  and  tf-naphthol  in  like"  manner 
from  a  slightly  acid  solution  by  a  few  extractions  with 
chloroform.  Saccharin.  Chloroform  is  not  so  good  and 
amyl  acetate  is  slightly  better  than  ether  for  extracting 
saccharin  from  aqueous  solutions.  The  results  are  in- 
fluenced considerably  by  tho  concentration  of  hydro- 
chloric acid  in  the  aqueous  layer.  It  is  recommended  that 
50  cc.  of  the  aqueous  solution  be  treated  with  2-5  cc  of 
38  per  cent,  hydrochloric  acid  and  shaken  four  times  with 
10  cc  of  ether  (2  mins.  each  time),  whereby  99  per  cent, 
of  the  saccharin  is  extracted  ;  six  washings  give  an  ex- 
traction of  99-9  per  cent.  Caffeine  and  tannin.  In  the 
separation  of  caffeine  from  tannin  in  the  analysis  of  tea, 
less  chloroform  may  be  used  than  recommended  bv  Smith 
(this  J.,  1913,  804).  Four  washings  of  50  cc.  of  the  solu- 
tion with  10  cc  portions  of  chloroform  will  extract  99-7 
per  cent,  and  five  washings  99-95  per  cent,  of  the  caffeine 

— A.S. 

Chrysophanic   acid;   Some  reactions  of with  reference 

In  its  detection  in  complex  medicinal  preparations.  E.  M. 
Bailey.  J.  Ind.  Eng.  Chem.,  1914.  6,  320—321. 
Chkysophaxic  acid,  a  dihydroxymethylanthraquinonc, 
C15H10O,,  is  a  yellow  colouring  principle  present  in  certain 
medicinal  plants,  notably  senna  and  rhubarb.  For  its 
detection  in  complex  medicinal  preparations  an  alcoholic 
extract  of  the  sample  is  freed  from  alcohol  or  diluted  with 
water,  then  acidified  with  a  few  drops  of  hydrochloric 
acid,  and  extracted  with  ether  (if  an  emulsion  forms  it  is 
easily  destroyed  by  adding  acetone).  The  ethereal 
solution  is  shaken  with  2i  per  cent,  ammonia  solution  : 
chrysophanic  acid,  phenolphthalein,  curcumin,  and 
hiematoxylin  all  impart  a  red  colour  to  the  alkaline 
solution. "  The  solution  is  acidified  and  shaken  with  ether. 
which  extracts  only  the  chrysophanic  acid  and  phenol- 
phthalein. A  portion  of  the  ethereal  solution  is  boiled  with 
4 — 5  cc  of  25  per  cent,  sodium  hydroxide  solution  and 
a  little  zinc  dust  :  chrysophanic  acid  and  phenolphthalein 
are  both  reduced,  but  on  diluting  the  alkaline  solution 
and  treating  with  a  few  drops  of  hydrogen  peroxide,  only 
the  chrysophanic  acid  is  re-formed  by  oxidation,  and  its 
presence  is  indicated  by  a  characteristic  cherry-red 
colouration. — A.  S. 

Manganous  oxide;  Use  of for  the  catalysis  of  acids. 

Preparation   of  aldehydes   and  peniamelhylenic   ketones. 

Formation   of  cyclopentylamines.     P.    Sabatier   and   A. 

Mailhe.     Comptes  rend.',  1914.  158,  985—991. 
Manganous  oxide,  prepared  by  heating  the  carbonate, 
when  heated  to  350°  C,  is  an  excellent  catalyst  for  tho 
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reduction  of  organic  acids  by  formic  acid.  If  the  vapour 
of  the  acid  together  with  excess  of  formic  acid  vapour  is 
passed  over  the  heated  oxide,  a  good  yield  of  the  corre- 
sponding aldehyde  is  obtained,  e.g.  isovaleric  acid  gives 
a  50  per  cent,  yield  of  isovaleraldehyde.  If  adipic  acid 
or  its  fj-methyl  derivative  is  used  in  the  absence  of  formic 
acid,  the  vapours  being  carried  over  the  catalyst  by  a 
current  of  carbon  dioxide,  eyclopentanonc  or  /3-methyl- 
cyclopentanone  can  easily  be  obtained  with  about  80  per 
cent,  yields.  The  oximes  of  these  ketones  on  being  reduced 
by  hydrogen  in  contact  with  metallic  nickel  at  180°  C,  are 
converted  into  the  corresponding  amines,  primary, 
secondary,  and  tertiary  amines  being  formed  in  each  case. 
The  secondary  amine  is  obtained  in  greatest  quantity 
(upwards  of  50  per  cent.),  the  remainder  containing 
primary  and  tertiary  in  equal  quantities. — W.  H.  P. 


Barbier-Grignard  reactions;  (1)  Some .     (2)  Processes 

for  the  preparation  of  unsaturated  hydrocarbons  with 
conjugated  double  linkages  [isoprene],  L.  P.  Kyriakides. 
J.  Amer.  Chem.  Soc.,  1914,  36,  657—670. 

(1)  With  aliphatic  ketones  and  aldehydes,  the  best  results 
were  obtained  by  working  at  a  low  temperature  and  with 
vigorous  shaking,  especially  in  the  case  of  substances 
containing  mobile  halogen  atoms.  In  some  cases,  ethyl 
chloride  was  used  with  advantage,  instead  of  the  bromide, 
in  preparing  the  Grignard  reagent,  the  addition  product 
with  magnesium-ethyl  chloride  and  chloroacctone,  for 
example,  in  the  preparation  of  chloromethylbutanol, 
being  much  more  soluble  in  ether  than  the  ethyl  bromide 
addition  product.  (2)  Oxides  of  the  hydrocarbons  were 
dehydrated  to  h3'drocarbons  of  the  butadiene  series  by 
heating  at  temperatures  above  350°  C,  in  the  presence, 
of  catalysts  (e.g..  kaolin)  ;  a  reduced  pressure  was  found 
necessary.  Using  a  high  vacuum,  the  hydrocarbons 
obtained  could  be  polymerised  directly  after  distillation. 
1-Methylbutanal  (methylethylacetaldehyde)  was  dehy- 
drated in  a  similar  manner  to  isoprene,  but  a  purer  pro- 
duct, readily  polymerising  to  caoutchouc,  was  obtained  by 
direct  dehydration  of  2-methyl-].2-butvlene  oxide,  pre- 
pared from  chloromethylbutanol. — F.  Sodn. 


Saturated    and    unsaturated    hydrocarbons  ;     Simultaneous 

>>rnlation  of by  potassium  pt  rntanganate.   N.  Kishner. 

J.    Russ.    Phys.    Chem.    Ges.,    1913,    45,    178S— 1792. 
Chem.  Zentr.,"  1914,  1,  1498. 

Is  experiments  on  the  separation  of  mixtures  of  saturated 
and  unsaturated  hydrocarbons  by  oxidising  the  latter 
with  permanganate,  it  was  observed  that  saturated  hydro- 
carbons though  quite  resistant  to  the  action  of  per- 
manganate when  pure,  were  oxidised  to  a  considerable 
extent  in  presence  of  unsaturated  hydrocarbons.  2.6- 
Dimethyloetane,  for  example,  was  not  attacked  when 
boiled  with  permanganate  solution  alone,  but  in  presence 
of  menthene,  was  oxidised  to  the  extent  of  up  to  50  per 
cent. — A.  S. 


Formaldt  Iii/'Ii  .  its  applications  ami  analysis.     G.  Desmurs. 
Bull.  Assoc.  Chim.  Sucr.,  1914,  31,  660—674. 

Ay  account  is  given  of  the  properties,  industrial  applica- 
tions, and  methods  of  analysis  of  formaldehyde,  and  a 
short  bibliography  is  appended  (see  Romijn,  this  J.,  1897, 
366  ;  Nicloux,  this  J.,  1897,  941  ;  Blank  and  Finkenbeiner, 
this  J.,  1899,  79  ;  Clowes  and  Tollens,  this  J.,  1900,  77  ; 
Peska,  this  J.,  1901.  1031;  Vanino  and  others,  this  J., 
1901,  1251  ;  1902,  193  ;  1913,  83  ;  Hartwagner,  this  J., 
1913,  111).  The  following  modification  of  Romijns 
iodometric  method,  is  recommended  for  the  analysis  of 
commercial  formaldehyde  : — The  sample  is  diluted  until 
it  contains  about  2  per  cent,  of  formaldehyde,  and  5  c.c. 
are  mixed  with  30  c.c.  of  N/l  sodium  hydroxide,  and 
treated  with  N/5  iodine,  whilst  agitating,  until  the  liquid 
is  bright  yellow.  The  flask  is  then  closed,  and  shaken  for 
1  min.,  40  c.c.  of  N/l -hydrochloric  acid  are  added,  and  the 
excess  of  iodine  is  titrated  with  sodium  thiosulphate  solu- 


tion. One  c.c.  of  N/l  iodine  corresponds  to  0015  grin,  of 
formaldehyde. — J.  H.  L. 

Patents. 

Organic  solvents;   Production  of .     E.    C.    R.   Marks, 

London.  From  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,  Del,  U.S.A.  Eng.  Pat.  29,963,  Dec.  30, 
1912. 

A  mixture  containing  halogen  derivatives  of  more  than 
one  hydrocarbon  of  the  paraffin  series  is  acetylated.  For 
example,  the  fraction  of  petroleum  spirit  of  boiling  point 
28°  to  69°  C.  is  chlorinated,  and  the  mixture  of  chloro- 
pentanes  and  chlorohexanes  is  acetylated  ;  the  product 
consists  of  a  mixture,  in  approximately  the  proportions 
given,  of  the  following  : — Olefines,  35  per  cent.  ;  chloro- 
olefines,  5  per  cent.  ;  acetic  esters  of  monohydric  alcohols, 
50  per  cent.  ;  acetic  esters  of  dihydric  alcohols,  10  per 
cent.  If  desired  the  mixture  may  be  separated  by  frac- 
tionation, and  the  various  products  used  as  solvents,  or 
the  undistilled  mixture  may  be  used  as  a  solvent,  par- 
ticularly for  nitrocellulose. — T.  F.  B. 


Liquid  [methyl  acetate]  which  is  able  to  dissolve  energetically 

various    substances  ;    Process   for    making    a .     A. 

Helbronner  and  G.   E.  Criquebeuf.     Fr.   Pat.   404,646, 
Jan.  18,  1913. 

A  liquid  containing  from  65  to  75  per  cent,  of  methyl 
acetate,  the  remainder  being  chiefly  acetone  and  methyl 
alcohol,  is  obtained  by  distilling  crude  or  purified  pyro- 
ligneous  acid  until  about  one-tenth  of  the  volume  has 
passed  over,  adding  to  the  residue  a  suitable  esterifying 
agent  (e.g.,  2  to  3  per  cent,  of  a  mineral  acid),  and  con- 
tinuing the  distillation  until  about  one-third  of  the 
residue  has  distilled  ;  the  combined  distillates  are  finally 
rectified.  The  product  may  be  used  for  dissolving  resins, 
fatty  compounds,  cellulose  nitrate  or  other  cellulose 
esters,  etc.— T.  F.  B. 


Therapeutical  agent  suitable  for  the  treatment  of  tuben 

Manufacture    of    a .     O.     Imray,    London.     From 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.     Eng.  Pat.  2610,  Jan.  31,  1914. 

A  remedy  for  tuberculosis  is  obtained  by  cultivating 
tubcre'e  bacilli  on  nutrient  broth  containing  a  small 
quantity  of  a  gold  salt,  but  insufficient  to  prevent  entirely 
the  development  of  the  bacilli ;  the  culture  is  then  trans- 
ferred to  a  nutrient  medium  containing  a  larger  quantity 
of  gold,  and  the  process  is  repeated  several  times,  on  media 
containing  increasing  quantities  of  gold  salt.  The  final 
product  consists  of  tubercle  bacilli  which  contain  a  certain 
amount  of  gold,  and  which  are  not  killed  by  gold  salts ; 
it  can  be  made  into  emulsions  with  glycerin  water  or  con- 
verted into  tuberculin  by  the  usual  methods. — T.  F.  B. 


Arsetio-metal  preparations  and  process  of  making  savn 
P.  Ehrlich,  Frankfort,  B.  Reuter,  Hochst,  and  P 
Karrer,  Frankfort,  Assignors  to  Farbwerke  vorm 
Meister,  Lucius,  und  Briining,  Hochst  on  Maine,  Gei 
many.     U.S.  Pat.  1,091,881,  March  31,  1914. 

Arseno-compounds  containing  the  radical,  C6H5.As  :  As 
I    are  combined  with  salts  of  heavy  metals  in  solution,     i 

particular,    the     hydrochloride     of    3.3'-diamino-4.4'-o 

hydroxyarsenobenzene  is  combined  with  cuprous  chloridi 


.420   dyestuffs   containing  the   arseno  group  ;    Process /< 

making .     Farbwerke   vorm.    Meis  ter.   Lucius,  m 

Briining.     Ger.  Pat.  271,271,  Feb.  19,  1913. 
Azo   dyestuffs  which  contain  the  arseno  group,  and  a 
suitable  for  therapeutic  purposes,  are  obtained  by  reduci 
with  hypophosphorous  acid  azo  dyestuffs  containing 
arsinic  acid  or  arsenoxide  grouping.     The  azo  group  is  i 
affected  by  the  reducing  agent. — T.  F.  B. 
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Fully  notch  containing  arsenic  and  phosphorus; 

for    preparing    [iron]    talis    of .     F.     Heinemann. 

Pat.  271,158,  Jan.  3,  1913.     Addition  to  Got.  Pat. 

267,641. 
Tiik  bighei  unsaturated  f.itu  acids  containing  ai.senie 
anil  phosphorus  described  in  tin-  prinoipal  patent  (see 
l  a  rn.  18,732  of  1912;  this  J.,  1913,  109)  are  con- 
futed into  their  iron  salts.  Xhe  produots  are  suitable  for 
use  in  medicine,  especially  f"r  the  treatment  oi  ohlorosis 
■nd  annua.  (See  also  Eng.  Pat,  10,378  of  1913:  this  J., 
19 11,  Jis.)-  T.  F.  B. 


QfjeUt    ekloro    compounds;     Process    for    obtaining . 

Pabriquee  de   Produite  de  Chimie  Organique  de  Laire. 
Kr.  Pat.  464,645,  Jan.   17.   1913 

Benzyl  ohloride  and  its  homologues  are  obtained  by  con- 
densing aromatic  hydrocarbons  with  monoehloro-acctone 
in  presence  oi  stannic  chloride  or  other  suitable  metallic 
chloride.  When  homologues  of  benzune  arc  used,  the 
cliloroinetliyl  group  generally  enters  the  benzene  nucleus 
in  the  p-poaition  to  the  alkvl  groap.  The  ethyl,  propyl, 
butyl,  amyl,  cyclohexyl,  methylethyl,  methylpropyl,  and 
methylbutyl  derivatives  of  benzyl  chloride  have  been 
d  in  this  way.  The  following  example  illustrates 
the  process: — Equimolecular  proportions  of  toluene  and 
rhloro  acetone  arc  dissolved  in  twice  their  weight  of  carbon 
bisulphide  ,.r  carbon- tetrachloride,  the  solution  is  cooled 
to  about  — 10°  C,  and  J  mol.  of  stannic  chloride  is  added 
drop  by  drop.  After  the  mixture  has  stood  for  half  an 
hour  the  oily  layer  is  separated,  poured  on  ice,  washed 
with  water,  and  distilled:  the  unchanged  toluene  passes 
over  tirst  and  then,  at  102 — 110  ('.,  under  a  pressure  of 
:!0  nun.,  the  p-methylbenzyl  chloride,  the  yield  being 
about  60  per  cent,  of  the  toluene  used. — T.  F.  B. 


Phenyl  af)-dibromopropionic  acid  ethyl  ester;     Process  for 

preparing   "table .      E.    Merck,      tier.    Tat.    271,434, 

Dec.  8.  'lot:.1. 

Ethyl  cinnamate  is  brominated  in  presence  of  an  indiffer- 
ent solvent  in  which  the  dibromo  ester  is  soluble  with 
difficulty  (•-;/..  petroleum  spirit,  carbon  tetrachloride,  and 
chloro  derivatives  of  ethane),  and  the  product  is  treated 
with  water.  The  resulting  phcnyl-a3-dibromopropionic 
acid  ethyl  ester  (ethyl  afj-dibromohydrocinnamate)  is 
stable,  especially  if  the  presence  of  iron  or  its  compounds, 
or  other  substance  which  favour  its  decomposition,  is 
avoided  during  its  preparation. — T.  F.  B. 


Calcium    lactate;     Process    !<<r    preparing    <m    nciil . 

('hem.  Werke  vorm.  Dr.  II.   Bvk.     tier.  Pat.  271,643, 
6,   1912. 

The  acid  calcium  lactate  containing  four  mols.  of  lactic 
acid  is  treated  with  a  solvent  for  lactic  acid  ;    or  calcium 

■\iile.  hydroxide,  carbonate,  or  lactate,  is  evaporated 
with  a  solution  containing  a  quantity  of  lactic  acid  corre- 
sponding to  about  three  mols.  for  each  atom  of  calcium, 
any  excess   of  lactic  acid   being  removed   by  a  solvent. 

The  resulting  acid  lactate  forms  stable  mixtures  with 
carbonates  and  bicarbonates,  and  so  can  be  used  in  the 
preparation  of  baking  powders. — T.  F.  B. 


mik  :      Manufacture   of .     P.     A.     N'ewton, 

London.     From  Farbenfabr.  vorm.  F.   Bayer  und  Co., 

Elberfeld.  Germany.     Eng.  Pat.  14,120,  June  18.  1913. 

See  Ger.  Pat.  267,272  of  1913  ;  this  J.,  1914,  220.— T.  F.  B. 

is  from  aldehydes  ;    Process  for  the  manuf act  lire  of 

.     Consortium  f.  Elektrochem.  Industrie  G.  m.  b.  H. 

Nuremberg.  Germany.  Eng.  Pats.  16.849  and  17.018, 
duly  22  and  24.  1913.  Under  Int.  Conv..  Sept.  6,  1912, 
and  April  11,  1913. 

3n  Fr.  Pat.  460.972  of  1913  ;   this  J„  1914,  42.— T.  F.  B. 


.1m  dyestuffs  containing   iht    arseno-group ;   Manufacture 

of .      ().    Iiuray,  London.      Prom    lul.u.il.e    ,..im. 

Meister,  Lucius,  and  Briining,  Hoohst  on  Mime,  Ger. 
m  my.      Eng.   I'll .  2090,    Ian.  26,   191  I. 
SBlGer,  Pat.  271.271  of  1913;  preceding.  -T.  V.  B. 


Quinoline-i-carboxyh  '-position; 

Sulpha    compounds   of .     A.    Thiele,    Aasignoi     to 

< 'hem.  I'abr.  auf  Acticn,  vorm.  E.  Sohoring,  Berlin. 
U.S.  Pat,  1,091,870,  March  31,   1914. 

See  Eng.  Pat.  16,482 of  1913;  this  J.,  L914,  12.  -T.  V.  B. 


FormalHrhi/tlr  ;  l'rori  xx  for  in  iiion 

products    from .     F.     Poltak.     Fr.     Pat.     164,734, 

Nov.  10,  1913.     Under  Int.  Conv.,  Deo.  13,  1912. 

See  Eng.  Pat,  25,830  of  1913  ;  this  J.,  1914,  21s.—  T.  F.  B 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Colour   photography   and   colour   cinematography.     F.    \V. 
Donisthorpe,  Barnes.     Eng    Pat.  7368,  March  28,  1913. 

A  NEGATIVE  taken  through  a  light  filter  of  one  colour  is 
superimposed  on  a  positive  transparency  made  through 
a  filter  of  another  colour,  and  a  print  is  made  through 
both,  so  that  only  the  coloured  portions  of  the  image 
appear  in  the  resulting  print  ;  this  is  then  coloured  with 
a  suitable  toning  bath  and  superimposed  with  a  black 
and  white  print.  The  silver  image  may  be  toned  with  a 
bath  which  so  affects  the  gelatin  combined  with  the  silver 
that  the  subsequent  staining  baths  have  no  effect  on  that 
part  of  the  gelatin  For  example,  baths  containing  iron 
and  vanadium  or  uranium  may  be  used  to  produce  red  or 
yellow  images,  and  the  toned  prints  may  be  stained  with 
green  or  violet  dyes. — T.  F.  B. 


Photography   in   colours  on  fabrics;   Process  of .     T. 

Valette  and   R.   Feret.     First  Addition,  dated   Oct.    1, 

1913,  to  Fr.  Pat,  457,446,  May  3,  1913. 
An   apparatus   is   described   for  holding   the   support    to 
ensure  perfect  register  of  the  monochrome  images,  for  use 
in  the  process  of  the  principal  patent  (see  this  J.,  1913, 
1033).— T.  F.  B. 

Toniuy  Ixith   containing   tellurium  for  photographic 

images,     ('hem.  F.ihr.  auf  Actien    vorm.    E.   Schering. 

Ger.  Pat.  271,041,  Dec.  17,  1912. 
A  solution  of  tellurium  in  an  alkali  sulphide  is  used  for 
toning  photographic  silver  images.  The  tones  obtained 
are  somewhat  bluer  than  those  produced  by  selenium 
(see  U.S.  Pat,  1,064,379  :  this  J.,  1913,  712),  and  resemble 
those  obtained  with  gold  toning  baths.— T.  1.  is. 


XXIL— EXPLOSIVES ;  MATCHES. 

Viscosity  of  solutions  of  nitrocellulose  in  alcoholic  camphor 
solutions.     Nishida.     See  V. 

Patents. 

Cordite    mill.     A.    A.    Schaschke,    Aberdeen.     Eng.    Pat. 

15,605,  July  7.  1913. 
The  teeth  of  a  row  of  discs,  spaced  upon  a  rotating  or 
rocking  shaft,  pass  between  the  teeth  of  a  fixed  comb. 
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[May  16,  1914. 


The  cordite  is  carried  forward  by  the  moving  teeth,  and 
shean  d  between  them  and  the  fixed  teeth. — 0.  E.  M. 


Mulches  ;  Process  of  making  a  composition  for  use  in . 

H.  Staier,  New  York.     U.S.  Pat.  1,092,408,  April  7,  1014. 

A  substitute  for  yellow  phosphorus  is  produced  by 
heating  a  mixture  of  six  parts  by  weight  of  red  phosphorus, 
two  of  metallic  sulphide,  and  three  of  sulphur  to  about 
500°  F.  (260°  C.)  washing,  and  drying.— 0.  E.  M. 

Explosive.     0.     Silberrad.     Buckhurst     Hill.      U.S.     Pat. 
1,092,758,  April  7,  1914. 

See  Eng.  Pats.  13,861  of  1911  and  712  of  1912;  this  J., 
1912,  97S.—  T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Lead ;     Determination    of    small    quantities    of .     M. 

Siegfried   and    W.    Pozzi.     Biochem.    Zeits.,    1914,    61, 
149—156. 

Minute  quantities  (less  than  1  mgrm.)  of  lead  can  be 
rapidly  determined,  in  tap  water,  for  example,  by  the 
following  modification  of  the  colorimetric  method.  100  c.c. 
of  the  liquid  are  mixed  with  9  c.c.  of  N  /100  hydrochloric 
acid,  1  e.c.  of  a  1  per  cent,  solution  of  the  purest  gum 
arabic,  and  10  c.c.  of  a  saturated  solution  of  hydrogen 
sulphide.  From  the  tint  of  the  liquid  the  quantity  of  lead 
present  is  estimated  approximately,  and  a  standard  solu- 
tion for  colorimetrio  compari  on  is  made  by  diluting  the 
requisite  volume  of  lead  nitrate  solution  (0-1599  grm.  per 
litre)  to  100  c.c,  and  mixing  this  with  acid,  gum  arabic 
and  hydrogen  sulphide,  as  before.  Details  of  procedure 
are  given  from  the  comparison  of  the  liquids  in  a  Duboscq 
colorimeter.  Small  quantities  of  iron  and  manganese  do 
not  affect  the  results.  The  concentration  of  acid  em- 
ployed prevents  the  precipitation  of  iron  sulphide  but 
does  not  interfere  with  the  complete  conversion  of  the  lead 
into  sulphide.  The  gum  arabic  is  employed  to  prevent 
flocculation  of  the  lead  sulphide.  When  lead  compounds 
are  evaporated  with  nitric  acid,  e.g.,  in  the  investigation 
of  organic  material  for  lead,  a  small  quantity  of  the  latter 
is  converted  into  an  insoluble  form  (possibly  silicate). 

-^J.  H.  L. 


Arsenic;    Quantitative  separation  of from    metals    by 

means  of  hypoplwsphorous  acid.      L.  Brandt.      Chem.- 
Zeit.,  1914,  38,  461—163,  474. 

From  almost  all  the  common  metals,  even  when  associated 
with  a  relatively  large  excess,  arsenic  can  be  quantitatively 
separated  by  precipitation  with  hypophosphorous  acid, 
and  determined  iodometrically  in  the  precipitate  by  the 
method  already  described  (this  J.,  1914,  28).  Iron, 
manganese,  nickel,  cobalt,  zinc,  chromium,  aluminium, 
tin,  sodium,  potassium,  and  the  alkaline-earth  metals 
have  no  influence  on  the  accuracy  of  the  arsenic  determina- 
tion, and  the  metals  themselves  can  be  subsequently 
determined  by  the  usual  methods.  Lead  and  silver 
should  be  removed  as  sulphate  and  chloride  respectively 
before  addition  of  hypophosphorous  acid.  Copper,  if  only 
present  in  small  amount,  does  not  interfere,  but  if  present 
in  large  proportion,  the  arsenic  should  be  precipitated  first 
as  ferric  arsenate,  the  precipitate  dissolved  in  hydrochloric 
acid  and  the  solution  then  treated  with  hypophosphorous 
acid  in  the  usual  way.  Mercury  must  likewise  be  previ- 
ously removed  as  mercurous  chloride,  by  reduction  with 
cold  formic  and  phosphorous  acids  or  with  a  boiling 
ammoniacal  solution  of  hydrazine  sulphate.  Bismuth, 
though  sometimes  precipitated  with  the  arsenic,  can  be 
readily  redissolved  in  the  excess  of  concentrated  hydro- 
chloric acid  present.  Antimony  cannot  be  separated  from 
arsenic  by  this  method. — G.  F.  M. 

Differentiation    of    natural    and    oil    asphaltums.     Pailler. 
See  IIa. 


Determination  nf  the  melting  point  of  asphaltum.     Schanin. 
See  IIa. 


"  Free    carbon "  ;      its    nature    and    determination    in    tar 
products.     Weiss.     See  III. 

Process  of  oxidation  of  indigo  [by  permanganate],     Wagner. 
See  IV. 

Analysis    of    cellulose    compounds.     Hottenroth.     See    V. 
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HAPLE    SAP    PRODUCTS    AND    THF.    CANADIAN 
STANDARDS. 

by  prof.  j.  f.  snell. 

Introduction. 

Tlu>  making  of  maplo  syrup  and  sugar  is  an  industry 
nonfilled  to  the  ana  of  about  one-eighth  of  the  continent 
of  North  America.  Only  in  the  eastern  provinces  of  Canada 
and  the  north-eastern  quarter  of  the  United  States  does 
the  sugar  maple,  occur  in  sufficient  abundance  to  render 
the  industry  possible. 

Manitoba,  Minnesota,  Iowa,  and  Missouri  mark  tho 
western  limits,  and  Tennessee,  Kentucky,  and  Virginia 
the  southern  limits  of  the  productive  territory.  Ontario 
and  Quebec,  the  northern  New  England  States,  New 
York.  Pennsylvania,  Ohio,  Indiana,  Michigan,  Wisconsin, 
and  West  Virginia  are  the  only  communities  in  which  the 
Industry  is  carried  on  upon  a  considerable  scale.  The 
maple  sugar  industry  is  thus  a  much  more  localized  one 
than  either  the  cane-sugar  or  tho  beet  sugar  industry.  It 
makes  no  attempt   to  compete  with  these  latter  in  the 

{>roduetion  of  white  sugar.  From  the  standpoint  of  these 
arger  sugar  industries  maple  products  are  crude,  but 
their  value  as  luxuries  depends  upon  this  very  fact,  the 
characteristic  maple  flavour  enhancing  their  price,  wherever 
that  flavour  is  in  demand. 

In  the  regions  where  the  sugar  maple  flourishes  the 
industry  is  an  old-established  branch  of  farming.  In 
spite  of  claims  to  the  contrary  there  appears  to  be  good 
evidence  that  the  aborigines  made  sugar  before  the  coming 
of  the  white  man.  Some  historians  have  been  disposed 
to  c(edit  Michel  Sarrazin.  a  Quebec  physician  who  lived 
from  1659  to  1734.  with  the  discovery  of  the  art  of  making 
syrup  and  sugar  from  maple  sap,  the  alleged  discovery 
being  dated  about  1695.  Sarrazin  enjoyed  the  distinction 
of  correspondent  of  the  Academie  Royale  des  Sciences 
and  in  1730  communicated  to  that  body  a  memoir  con- 
taining some  accurate  references  to  the  sugar  maple  and  its 
products. 

But  Pero  Lafitau,  writing  just  five  years  after  the  reputed 
discovery,  describes  and  gives  a  picture  of  an  Indian 
sugaring  and  explicitly  states  that  the  French  work  it 
better  than  the  Indians,  "from  whom  the  former  have  learned 
to  make  it."  There  are  also  earlier  references  to  the 
making  of  maple  syrup  and  sugar.  One  of  the  earliest  and 
most  interesting,  though  not  the  most  definite,  is  that  of 
Robert  Boyle  in  1663,  which  is  worth  quoting  for  its 
quaint  language  : 

"  There  is  in  some  parts  of  New  England  a  kind  of  tree, 
whose  juice  that  weeps  out  of  its  incisions,  if  it  be  permitted 
to  exhale  away  the  excess  moisture,  congeals  into  a  sweet 
substance." 

In  1675  the  missionary  Le  Clerq  writes  concerning 
maple  sap  :  "  What  seemed  to  me  so  remarkable  in  this 
maple  water  is  that  if  by  boiling  one  reduces  it  to  one-third 
its   volume   (one-thirtieth    would    be    more    accurate)    it 

comes  a  real  syrup,  which  hardens  much  like  sugar 
and  takes  a  reddish  colour.  Little  loaves  of  it  are  made 
and  sent  to  France  and  it  is  often  used  when  French  sugar 
is  not  to  be  had." 

''n'tel  in  1684,  La  Hontan  in  the  same  vear,  and  Pere 
3  Rasles  in  1689  also  describe  the  making  of  syrup  and 
sugar.  °  f     * 

VVhat  is,  if  correct,  a  most  convincing  piece  of  evidence 
in  favour  of  the  Indian  as  the  original  sugar  maker,  is 


presented  by  Sy  in  his  discussion  of  tin-  question.*  He 
States  that  although  there  are  in  the  Indian  tango 
many  names  for  maple  tree  and  maple  BUgar,  only  a  single 
one  has  been  found  that  shows  any  Likeness  to any  European 
word  for  sugar,  namely  the  tree  word  so-kaw,  which  is 
believed  to  bo  a  corruption  of  the  French  Sucre.  That 
this  word  was  applied  only  to  the  white  sugar  introdi 
by  tho  Flench  serves  to  add  force  to  the  argument  that  if 
the  Indians  had  learned  the  art  of  making  maple  sugar 
from  the  white  men,  they  would  inevitably  have  adopted 
some  of  the  European  words  relating  to  it.  Sy  also  states 
that  some  tribes  designated  a  certain  month  of  the  year 
tho  "  sugar  moon,"  and  held  a  sugar  festival  or  "  maple 
dance  "  in  the  spring,  when  old  and  new  sugar  irere 
mingled  by  the  medicine  man,  as  he  invoked  the  aid  of  I  he 
Great  Spirit. 

The  Maple  Tree. 

Syrup  and  sugar  are  made  from  several  species  of 
maple.  The  hard,  rock  or  sugar  maple — ^Iccr  saccharum — 
occupies  the  first  place.  A  variety  of  this  species,  know  n 
as  the  black  maple — Acer  saccharum  nigrum — is  equally 
good  but  is  rare  in  Canada.  The  soft  or  silver  maple 
— .4cer  saccharinum — and  the  red  maple — .4cer  rubrum — 
are  also  tapped,  especially  in  districts  where  the  sugar 
maple  is  not  abundant.  The  sap  of  the  latter  two  varieties 
contains  less  sugar  than  that  of  Acer  saccharum  and  the  r 
barks  contain  pigments  which  discolour  the  sap. 

The  usefulness  of  the  sugar  maple  tree  is  by  no  means 
confined  to  its  annual  production  of  sugar.     Its  wood  is  one 
of  the  most  valuable  of  our  hardwoods.     Tough,  heavy, 
strong,  and  very  hard,  it  is  capable  of  taking  a  high  polish 
and  wears  very  evenly.     Hard  maple  is  widely  used  as 
frame-wcod  in  agricultural  machinery,  as  axles  of  waggons 
and  as  keel  wood  for  ships.     It  makes  excellent  flooring  and 
is  considered  the  best  wood  in  the  market  for  the  manu- 
facture of  wooden  bowls  and  shoe-lasts.     The   "curly 
and  "  bird's-eye  "  modifications  and  the  rarer  "  blister  " 
or  "  landscape  "  wood,  are  among  the  most  beautiful  of 
veneer  woods  used  in  the  manufacture  of  household  furni- 
ture and  the  panelling  of  railway  carriages.     Other  uses 
of  hard  maple  are  for  waggon  spokes,  saddle-trees,  shoe-pegs 
and  tooth-picks.     The  wood  that  is  not  suitable  for  these 
higher   applications   can    be   used   for   fuel — hard   maple 
being  the  very  best  of  our  Canadian  stove  woods — or  for 
the  manufacture  of  charcoal,  wood  alcohol,  and  acetic  acid. 
Mr.  R.  H.  Campbell,  Director  of  Forestry  for  the  Dominion 
Government,  has  given  it  as  his  opinion  that  it  would,  in 
the  end,  prove  a  more  profitable  investment  to  plant  sugar 
maples  than  white  pines,  though  the  maple  seedlings  are 
dearer  and  the  rate  of  growth  much  less  than  that  of   the 
pines.     The  advantage  of  the  maple  over  the  pine  would 
be  found  more  particularly  in  the  case  of  the  small  woodlot 
owner  or  farmer,  who  has  many  uses  for  the  wood,  as  well 
as  for  the  sap,  and  especially  in  those  regions  where  the 
sugar  maple  already  exists  in  the  stand.t     It  must   be 
admitted,  however,  "that  the  conditions  of  growth  favour- 
able to  maximum  lumber  production  are  not  those  most 
favourable    to    maximum    sap    production.     The    former 
demands  a  long,  unbranching  stem  ;  the  latter  a  spreading 
crown  with  an  extensive  leaf  area.     The  moist,  humus-nch 
soil  of  the  forest  is  favourable  to  both  sap  and  wood  pro- 
duction.    The  maple,   therefore,   thrives   best  in  groves, 
rather  than  in  the  open. 

The  sap. 

The  primitive  method  of  tapping  was  to  gash  the  tree  wit  h 

an  axe      The  modern  method  is  to  bore  one  or  more  holes 

one  or  two  inches  deep,  with  a  |  to  £  in.  bit.     Into    the 

hole  is  driven  a  metal  spout,  which  usually  earned  a  hook 
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upon  which  a  bucket  is  hung  to  catch  the  dropping  sap. 
That  the  flow  of  the  sap  is  caused  by  an  internal  pressure 
has  been  established,  but  the  nature  of  this  pressure  has 
not  been  made  clear.  Experience  shows  that  the  best 
runs  of  sap  are  obtained  on  moderately  warm  calm  days, 
following  frosty  nights.  Sap  will  flow  in  such  weather 
at  any  time  of  the  winter,  but  it  is  only  in  the  carry  spring 
that  such  weather  is  at  all  frequent. 

The  Indian  drew  his  maple  sap  through  wooden  spouts, 
collected  it  in  wooden  troughs  and  probably  boiled  it 
in  wooden  or  earthen  vessels  by  throwing  in  heated  stones. 
Wooden  spouts,  buckets  and  gathering  and  storage  tanks 
are  not  yet  entirely  discarded,  but  the  up-to-date  sugar 
maker  uses  no  vessels  but  those  of  heavily  tinned  iron. 
Experience  has  shown  that  the  sap  keeps  better  in  metal 
vessels  of  this  kind  and  the  bacteriological  investigations 
of  the  Vermont  Experiment  Station  have  made  clear  the 
reason. 

Maple  sap  is  a  dilute  aqueous  solution  of  sucrose, 
salts  and  albumin.  Such  a  solution  constitutes  an  ideal 
culture  solution  for  micro-organisms  and  the  sap  is  subject 
to  nearly  as  many  and  as  diverse  diseases  as  is  milk. 
Drawn  from  the  tree  and  stored  under  aseptic  conditions 
maple  sap  will  keep  perfectly  for  years,  even  with  free 
access  of  air.  But  in  practice  it  becomes  more  or  less 
infected  with  bacteria  and  moulds  and  deteriorates 
rapidly,  in  such  a  manner  that  the  best  grade  of  syrup 
can  only  be  made  by  boiling  the  sap  the  day  it  is  drawn 
from  the  tree  or  at  latest  the  following  morning.  The 
most  common  forms  of  organisms  present  in  lraple  sap,  it 
appears,  are  the  fluorescent  bacteria  and  these  affect  the 
colour  rather  than  the  flavour  of  the  sap.  The  non-fluores- 
cent spore-bearing  bacteria  and  the  moulds  do  not  seriously 
darken  the  colour  but  injure  the  flavour  and  in  many 
instances  render  the  sap  turbid.  Certain  specific  organisms, 
believed  to  be  new  species,  render  sap  stringy  and 
affect  the  flavour  and  clearness  like  the  moulds  and  non- 
fluorescent  bacteria.  Sap  affected  by  any  of  these  diseases 
is  popularly  termed  "  sour,"  although  its  acidity  is,  as  a  rule, 
not  more  than  normal. 

It  has  long  been  realised  that  high-grade  syrup  cannot 
be  made  from  the  sap  obtained  towards  the  end  of  the 
sugar  season.  "  Last  run  "  goods  are  often  very  dark  in 
colour  and  usually  lack  the  delicate  flavour  possessed  by 
the  best  syrups.  Green  sap  is  almost  always  secured 
just  before  the  close  of  the  season  when  the  leaf  buds  are 
ready  to  open.  The  term  "  buddy  "  is  commonly  applied 
to  the  flavour  of  this  late  run  sap.  The  work  of  the  bac- 
teriologists has  shown  that,  while  there  is  undoubtedly  a 
deterioration  in  the  flavour  of  sap  due  to  physiological 
changes  occurring  in  the  tree  towards  the  end  of  the  season, 
much  of  the  trouble  which  has  been  designated  "  buddi- 
ness  "   is  really  due  to  the  growth   of  micro-organisms, 


which  naturally  becomes  more  rapid  towards  the  end  of  the 
season,  when  the  weather  is  warmer.  The  advantage  of 
metal  vessels  over  wooden  is,  therefore,  due  to  the  superior 
cleanliness  of  the  former.  Covers  on  the  buckets  also  make 
for  cleanliness. 

Modern  "  gathering  tanks  "  for  conveying  the  sap  to 
the  sugar-house  are  of  galvanised  or  tinned  iron,  as  are 
also  the  storage  tanks  from  which  the  sap  is  run  into  the 
evaporators.  In  the  best  practice  these  storage  tanks 
are  in  a  covered  shed  on  the  north  side  of  the  sugar-house, 
so  that  the  sap  is  kept  cold  while  in  storage.  In  warm 
weather  ice  is  kept  in  the  sap  in  the  storage  tank. 

The  evaporation. 

An  argument  much  relied  upon  by  those  who  maintain 
that  the  Indians  did  rot  boil  sap  is  that  they  could  not 
do  so  for  want  of  metal  vessels.  Though  it  is,  as  we  have 
seen,  probably  not  true  that  the  Indians  were  daunted  by 
so  small  a  difficulty,  it  is  certain  that  the  advent  of  the 
iron  kettle  marked  the  first  great  advance  in  the  art  of 
sugar  making.  The  "  potash  "  kettle,  slung  over  an  open 
fire,  is  still  in  use,  on  not  a  few  farms  in  Canada,  but  this 
primitive  method  of  evaporation  is  scorned  by  all  who 
aspire  to  make  goods  of  any  but  the  lowest  quality. 

About  half  a  century  ago  it  began  to  be  realised  that  a 
wider,  shallower  vessel  would  not  only  be  more  economical 
of  fuel  but  would  produce  a  better  coloured  syrup.  The 
rectangular  pans  then  adopted  have  since  developed  into 
the  modern  evaporators  of  heavy  tinned  plate,  having 
corrugated  bottoms  to  increase  the  heating  surface  and 
divided  into  compartments,  from  one  of  which  to  another 
the  evaporating  sap  flows  until  it  finally  reaches  the 
finishing  compartments,  which  are  placed  in  some  types  at 
the  front  and  in  others  at  the  back  of  the  fire.  The  evapor- 
ator stands  upon  an  iron  or  brick  "  arch,"  in  which  the 
fire  is  built.  Wood  fuel  is  almost  universally  employed. 
Rapid  shallow  boiling  prevents  caramelisation  and  yields 
a  syrup  of  light  colour  and  of  a  milder  flavour  than  that  of 
deep-boiled  syrup. 

Maple  sap  contains  from  less  than  two  to  over  six  per 
cent,  of  sucrose.  The  average  is  about  3  per  cent.  Re- 
ducing sugars  are  absent  or  present  in  very  small  quantity 
in  fresh  sap,  but  are  developed  in  the  yeast  and  mould 
fermentation,  as  well  as  in  those  produced  by  certain  of 
the  bacteria,  through  the  most  abundant  class  of  bacteria, 
the  fluorescent  group,  appear  to  have  but  little  effect  on  the 
sucrose.  In  addition  to  sucrose,  the  sap  contains  albumin 
and  salts,  the  latter  apparently  chiefly  malates. 

Maple  sugar  sand. 

As  the  sap  boils,  the  albumin  coagulates  and  forms  a 
surface  scum,  which  the  sugar-maker  skims  off.  As  the 
consistency  of  the  liquid  approaches  that  of  a  syrup  & 


Table  I. 
Results  of  analysis  of  ua-shed  sugar  sand. 


Samples. 

1. 

2. 

3. 

4. 

5. 

6. 

H,0                   

0-21 

25-74 

1-87 

53-73 
616 

0-69 

22-63 

1-38 

46-49 
18-55 
0-99 

0-69 
24-27 

1-80 

0-27 
47-14 
13-74 

0-70 

0-57 
2407 

1-63 

0-84 
44-32 
1503 

0-82 

017 
25-33 

1-49 

0-45 
50-73 
10-65 

0-33 

0-11 
2306 

0-88 
44-88 
13-82 

0-29 

CaO                                 

MnO                                        

MgO     

C.H.O,*                               

SiO,      

p,Os     .              

Total    ,      ,  .  , 

87-71 

90-73 

88-61 

87-28 

89-15 

8304 

Ca     

17-76 
61-17 
3-44 
76-22 
79-67 

15-62 
52-90 
3-38 
6703 
68-91 

16-75 

53-64 

3-20 

71-88 
69-87 

16-61 
50-44 
3-04 
71-28 
65-73 

17-44 
57-73 
3-31 
74-83 
75-25 

15-91 
51  06 
3-21 
68-28 
66-56 

fyurnge. 
16-68 

C,H,Ost               

54-49 

Ratio,  1  :    

3-26 

CaC4H,Os,  calculated  :  (a)  from  Ca 
Ob)  from  C,H«Os 

71  5" 
7098 

— 

*.  Malic  acid  anhydride. 


t.  Malate  radicle. 
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precipitate  farms  known  m  "sugar  sand"  i>r  "niter" — 
the  latter  being  from  the  ohemioaj  itandpoinl  ■  peculiarly 

inappropriate  term,  as  ihr  «ulisi»m>'  contains  not  more 
than  a  traoe  of  nitrogen.  A  little  of  the  preoipitate 
tattles  on  the  bottom  of  the  evaporator  I  ml  larger  qnantitiee 

are   obtained   from    the    finished   syrup   by   straining  or 

-.tiling. 

I'.il.li  I.  gives  the  result  of  the  analysis  of  si\  samples 
of  siilmi  sand,  winch  had  been  washed  until  the  washings 
Bo  longer  tasted  of  Bugar.  These  were  all  Province  of 
Quebec  samples  of  the  Bcason  "t  1911  and  were  analysed  by 
Mr.  Grant  Lochhead  in  the  Chemical  Laboratory  of 
tfoodonald  College.  An  analysis  of  Vermont  ~ 
published  bj  Warren  in  lit  1 1*  gives  essentially  the  same 
is.  The  chief  constituent  of  sugar  sand  is  evidently 
calcium  malate,  this  salt  constituting  from  65  to  80  per 
of  the  washed  material.     The  only  other  constituent  of 

J  imminence  is  silica  which  in  the  samples  analysed  varied 
rem  about  ti  to  about  IS  per  cent.  There  is  in  all  of  these 
analyses  a  considerable  proportion  of  undetermined  matter. 
I  understand  I'rof.  Warren  is  investigating  the  nature  of 
this  undetermined  residue. 

Both  I'rof.  Warren  and  Mr.  Lochhead  found  it  easy  to 
prepare  calcium  bimalate  from  sugar  sand,  and  malic  acid 
can  also  be  obtained  with  little  difficulty.  The  present 
demand  for  malic  acid  is  so  small  that  I  have  found  it 
Impossible  to  interest  Canadian  manufacturers  in  its 
preparation.  Through  Prof.  Warren's  efforts,  however,  a 
German  manufacturer  has  become  interested  and  is  now 
experimenting  with  the  process  on  a  manufacturing  scale. 
Calcium  bimalate  makes  an  ideal  acid  constituent  for 
baking  powders,  but  it  seems  scarcely  probable  that  it 
can  be  manufactured  at  a  cost  low  enough  to  enable  it  to 
eete  with  cream  of  tartar — much  less  with  alum 
and  acid  phosphate  of  lime,  the  acid  constituents  of 
l»rhaps  three-fourths  of  the  baking  powder  on  sale  in 
Canada  at  the  present  time. 

From  the  results  of  ash  determinations  upon  21  samples 
of  sugar  sand  received  from  Quebec  farmers  in  the  season  of 
1912,  together  with  their  reports  of  the  amounts  of  sugar 
made  by  them  that  year,  I  have  estimated  that  the  sugar 
sand  produced  annually  in  Canada  is  sufficient  to  make  18 
tons  of  malic  acid  and  that  produced  in  the  United  States 
sufficient  to  make  42  tons  of  malic  acid.  This  would 
make  a  total  possible  production  of  60  tons  of  malic  acid 
annually.  Prof.  Warren  has  made  an  estimate  based  upon 
an  average  yield  of  3000  pounds  maple  sugar  and  20  pounds 
sugar  sand  per  1000  trees.  His  estimate  is  175  tons  of 
sugar  sand,  containing  50  per  cent,  of  malic  acid.  Allowing 
for  manufacturing  losses,  this  would  yield  a  quantity  of 
malic  acid  not  far  in  excess  of  my  estimate  of  60  tons. 
The  difficulty  of  collecting  the  raw  material  from  so  large 
a  number  of  producers  would  diminish  the  actually 
possible  production  of  acid.  On  the  other  hand  it  is  certain 
that  in  Canada  at  least,  not  half  the  maple  trees  are  tapped 
each  year.  I  have  been  told  that  many  trees,  growing  on 
low  ground,  are  left  untapped  because  they  yield  so  large 
a  quantity  of  sugar  sand  that  it  is  difficult  to  make  syrup 
of  good  colour  from  their  sap.  If  the  production  of  sugar 
sand  were  an  object,  it  is  likely  that  these  trees  of  more 
than  average  yield  would  be  tapped  and  would  add  not  a 
little  to  the  quantity  of  material  available. 

Finishing  syrup  and  sugar. 

Maple  syrup  is  not  always  finished  in  the  evaporator. 
Many  makers  finish  in  separate  finishing  pans.  Some 
finish  on  the  cook-stove,  adding  milk,  eggs,  or  soda,  or 
combinations  of  these  to  clarify  the  syrup.  These  clarify- 
ing agents  are,  however,  unnecessary  and  their  use  is 
'-coming  obsolete.  Straining  through  felt  gives  a  satis- 
factorily clear  syrup. 

There  are  various  methods  of  testing  the  syrup  to 
determine  when  the  evaporation  has  been  carried  far 
•  nouch.  Some  makers  cool  a  sample  and  note  its  consis- 
tency. This,  however,  takes  time,  and  the  syrup  may 
become  over-concentrated  while  the  test  is  in  progress. 
Many  take  np  a  dipperful  of  the  hot  syrup  and  allow 
t  to  flow  from  the  dipper.  If  it  "  sheets  "  or  "  forms  an 
apron  "  on  the  dipper  it  is  ready  to  draw  off.     Still  others 


use  a  thermometer,  drawing  oil  the  syrup  when  its  lioiling 

temperature  has  reached  219°-  220  I'.  A  fourth  method 
is  to  use  ft  hydrometer  or  aoeoharometer,  This  is  graduated 
on  the  Baume system.  The  hydrometer  is  used  m  a  metal 
cylinder  suspended  inside  the  evaporator.  The  boiling 
syrup  is  dipped  into  this  cylinder  and  gives  a  reading  ox 

30*5  degrees  when  ready  to  drftn  off,      \< m  temperature 

the  density  of  finished  syrup  is  I  -320  or  35-6°  B. 

Which  of  these  tests  gives  the  best  results  is  doubtful. 
We  are  tluH  year  asking  for  samples  of  syrup  linished  in 
various   ways    in    ordei     to    :      '    the    mattei        lie     syrup 

Eut  upon  the  market  varies  greatly  in  water  content,  much 
eing  so  thin  u  to  ferment  readily  and  much  so  thick 
as  to  deposit  sucrose  crystals  in  the  container.  In  tho 
syrup  my  assistant,  Mr.  Scott,  has  examined  during  the 
past  year  the  water-content  has  varied  from  30  to  45  per 
cent.  The  standard  of  35  per  cent,  water  set  by  the 
Dominion  Government  is,  I  think,  just  right.  The 
United  States  standard  of  32  per  cent,  water  is  decidedly 
below  the  average  actually  found  in  syrups,  and  syrup 
with  so  low  a  water-content  is  unquestionably  liable 
to  crystallise  in  cold  storage. 

Maple  sugar  is  made  by  evaporation  of  the  sap  beyond 
the  syrup  stage.  The  cooling  test  is  much  used  in  finishing 
sugar.  Some  makers  depend  upon  the  volume  of  foam 
produced  in  the  boiling.  Still  others  use  the  thermometer, 
a  boiling  temperature  of  238° — 240°  F  yielding  a  soft  and 
one  of  242° — 245°  F.  a  hard  sugar.  The  standard  of 
moisture  content  set  by  the  Canadian  Government,  viz., 
10  per  cent.,  is,  I  think,  never  exceeded  in  hard  sugar: 
6-44  per  cent,  was  the  highest  quantity  found  in  a  sugar 
by  the  Laboratory  of  the  Inland  Revenue  Departments 
in  its  inspection  of  a  year  ago  and  no  other  sample 
contained  over  6  per  cent,  of  moisture. 

Adulteration. 

With  the  exception  of  spices  there  is  probably  no  class 
of  food  materials  that  has  been  so  much  subjected  to 
adulteration  in  Canada  as  maple  syrup  and  sugar.  Tables 
II.  and  III.  give  the  results  of  the  inspections  which  have 
been  made  by  the  Inland  Revenue  Department.  They 
show  in  all  instances  a  large  proportion  of  samples  adjudged 
adulterated  or  doubtful,  the  proportion  being  naturally 
greater  in  inspections  made  just  before,  than  in  those 
made  immediately  after,  the  sugaring  season.  Small  as  is 
the  proportion  of  samples  adjudged  genuine  it  is  by  no 
means  improbable  that  some  of  those  which  have  met  the 
criteria  of  purity  applied  by  the  Laboratory  of  the  Inland 

Table  II. 

Inspection  of  maple  syrup — Inland  Revenue 
Department. 


Per  cent,  of  samples  found 

Date. 

Genuine.     ;  Adulterated. 

Doubtful. 

July,  1896    

March.  1905    

March,  1906    

May,  1906    

May,  1907    

February,  1908 

May,  1908    

May,  1910    

Xoveraber,  1911.... 

December,    1912.   to 

April,  1913  .... 

85 
18 
59 
26 
51 
77 
78 
87 
- 
Standards 

69 

8 
78 
38 
62 
83 

8 
!7 

12 
adopted. 

29 

7 

4 

3 

12 

16 

15 

5 

3 
2 

W»rren.  Journ.  Amer.  Chem.  Soc,  31,  1205  (1911). 


Revenue  Department  were  really  adulterated  goods. 
The  detection  of  adulteration  in  maple  products  is  rendered 
difficult  by  the  circumstance  that  the  adulterant  commonly 
used  is  the  chief  constituent  of  maple  sugar  itself,  viz., 
sucrose.  Methods  of  analysis  must,  accordingly,  be 
directed  towards  the  determination  of  the  minor  consti- 
tuents, viz.,  the  salts  and  the  colouring  and  flavouring 
matters. 
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Table  III. 

Inspection  of  maph  sugar — Inland  Revenue 
Department. 


Per  cent,  of  samples  found 

Date. 

Genuine. 

Adulterated. 

Doubtful. 

March,  1905    

55 

36                         9 

May,  1905    

83 

17 



March,  1906    

42 

46 

12 

May,  1906    

85 

15 

— 

May,  1907    

72 

22 

6 

May,  1908    

87 

11 

■> 

September,  1910 

74 

16 

10 

November,   1911.... 

Standards 

adopted. 

December.    1912.,  to 

January,  1913     .. 

56 

41 

3 

The  determination  that  has  been  most  relied  upon  by 
the  Laboratory  of  the  Inland  Revenue  Department  is  one 
that  originated  in  that  Laboratory.  If  I  do  not  mistake, 
it  was  devised  by  the  late  chief  analyst,  Thomas  Macfar- 
lane.  It  consists  in  adding  a  definite  quantity  of  lead 
subacetate  to  the  suitably  diluted  syrup  or  dissolved 
sugar  and  weighing  the  precipitate  formed.  The  method  was 
probably  suggested  by  those  previously  described  by 
Hortvet*  and  by  Jonesf  in  which  the  volume  of  the 
precipitate  produced  by  lead  subacetate  was  observed 
after  sedimentation  in  a  centrifugal  machine.  These 
methods  in  turn  were  suggested  by  the  observation  that 
very  heavy  precipitates  are  obtained  in  clarifying  maple 
sugar  solutions  with  lead  subacetate,  preliminary  to 
polariscopic  examination.  The  weight  of  the  precipitate 
obtainable  from  100  grams  of  the  dry  matter  of  sugar  or 
syrup  under  the  conditions  prescribed  is  called  the  Canadian 
lead  number.  In  addition  to  the  Canadian  lead  number 
the  Laboratory  of  the  Inland  Revenue  Department  has 
from  time  to  time  made  determinations  of  total  ash  and  of 
malic  acid  value.  The  malic  acid  value  is  determined 
by  a  method  adapted  by  HortvetJ  from  Leach  and 
Lythgoe's  method  of  determining  malic  acid  in  cider 
vinegar.  5  This  consists  in  precipitating  with  a  calcium 
salt  and  alcohol  in  slightly  ammoniacal  solution,  igniting 
the  precipitate  (assumed  to  be  calcium  malate)  and  deter- 
mining the  alkalinity  of  the  ash  obtained,  the  results 
being  calculated  over  to  per  cent,  of  malic  acid  in  the 
original  material. 

History  of  the  standards. 

In  1911,  the  chief  analyst  and  his  advisory  board  were 
confronted  with  the  task  of  recommending  a  standard 
of  purity  for  maple  products.  Looking  over  the  results 
obtained  in  his  laboratory  upon  syrups  collected  upon  the 
market,  Dr.  McGill  found  that  only  59  samples  out  of  1200 
had  Canadian  lead  numbers  below  2'50.  His  first  thought 
was  to  set  the  standard  at  that  figure.  But  after  corre- 
sponding with  dealers  in  maple  products,  among  others 
with  Mr.  John  H.  Grimm,  of  Montreal,  who  advanced  the 
objection  that  modern  methods  of  evaporation  tended 
to  give  syrups  with  lower  lead  values  than  those  made  in  the 
older  ways,  the  board  settled  upon  a  standard  of  2-2  for 
lead  value,  0-5  for  total  ash,  and  0-4  for  malic  acid  value. 
This  standard  was  adopted  by  order-in-council,  March 
22nd,  1911,  to  come  into  effect  on  April  25th.  The  dealers 
continuing  to  raise  objections  to  the  standard,  Dr.  McGill 
invited  a  large  number  of  maple  syrup  makers  to  send  in 
samples  of  their  products  for  analysis.  About  450  samples 
were  received  and  analysed.||  Canadian  lead  value  and 
malic  acid  value  were  determined  in  all  of  these  samples. 
In  115  total  ash  was  determined  and  also  the  quantity  of 
ash  insoluble  in  water.     In  47  samples  the    Winton    lead 

•  Hortvet,  J.  Amer.  Chem.  Soe.  (1904)  46,  1543. 

+  Joner,  Vermont  Agr.  Expt.  Sta.  ISth  Annual  Report,  1904-5, 
322. 

J  Hortvet,  J.  Amer.  Chem.  Soc.  (1004)  26,  1536. 

§  Leach  and  Lythgoe,  J.  Amer.  Chem.  Soc.  (1904)  26,  380. 
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number  was  determined,  this  being  a  method  of  precipita- 
tion with  lead  subacetate  in  which  the  relative  proportions 
of  sugar,  water  and  reagent  are  different  from  those  used 
in  the  Canadian  method,  and  instead  of  weighing  the 
precipitate  one  determines  the  quantity  of  lead  precipitated 
by  analysing  an  aliquot  of  the  filtrate  and  comparing 
with  a  blank.*  Cognizance  was  also  taken  of  the  extensive 
work  of  Bryant  upon  some  480  syrups,  of  which  86  were  of 
Quebec  origin.  As  a  result  of  this  work,  the  standards 
were  altered  in  November,  1911,  to  the  following,  which 
are  still  in  effect : — 

The  Present  Standards. 
Maple  sugar. 

Maple  sugar  is  the  solid  product  resulting  from  the 
evaporation  of  maple  sap,  or  of  maple  syrup,  and  contains 
not  more  than  ten  (10)  per  cent,  of  water.  It  yields  not 
less  than  six-tenths  (0-6)  of  one  per  cent,  of  ash,  reckoned 
on  the  dry  matter  of  the  sugar  when  incinerated  in  such  a 
way  as  to  assure  the  earths  being  present  as  salts  and  not 
as  oxides,  and  not  less  than  twelve  one-hundredths  (0-12) 
of  one  per  cent,  of  ash,  insoluble  in  water,  employed  as 
described  below.  It  yields  not  less  than  three-tenths  (0-3) 
per  cent,  of  malic  acid,  reckoned  on  the  dry  matter,  when 
worked  as  described  below.  It  yields  a  lead  number  not 
less  than  one  and  seven-tenths  when  worked  by  the 
Canadian  method,  nor  less  than  one  and  two-tenths  (1-2) 
when  worked  by  the  Winton  method,  as  described  below. 

Maple  syrup. 

Maple  syrup  is  syrup  made  by  the  evaporation  of  maple 
sap,  or  by  the  solution  of  maple  concrete  in  water,  and 
contains  not  more  than  thirty-five  (35)  per  cent,  of  water. 
The  dry  substance  of  maple  syrup  shall  meet  all  the  above 
standards  for  maple  sugar. 

Methods  of  Working. 

Water  in  maple  sugar  shall  be  determined  by  heating 
to  100°  C.  five  (5)  grammes  of  the  finely  powdered  sugar, 
spread  upon  a  watch  glass,  to  constant  weight.  The  loss 
of  weight  shall  be  reckoned  as  water. 

Water  in  maple  syrup  shall  be  determined  by  drying  (5) 
five  grammes  of  the  syrup,  on  asbestos  fibre  or  in  admixture 
with  sand,  to  constant  weight,  at  a  temperature  not 
exceeding  100°  C.  The  loss  of  weight  shall  be  reckoned 
as  water. 

Total  ash  in  both  maple  sugar  and  maple  syrup  shall  be 
determined  by  gentle  ignition  of  five  (5)  grammes  in 
platinum,  to  the  point  of  incipient  charring,  after  which, 
ignition  to  constant  weight  shall  be  completed  in  a  muffle, 
at  as  low  a  temperature  as  possible.  The  resultant  ash  is 
then  treated  with  ammonium  carbonate  in  solution,  dried 
and  gently  ignited,  when  the  weight  should  remain 
unchanged. 

Insoluble  ash  is  determined  by  treating  the  total  ash 
with  40  c.c.  of  hot  water,  and  gently  boiling  for  two  minutes. 
The  contents  of  the  dish  are  then  thrown  upon  a  small, 
ashless  filter,  and  washed  with  hot  water  till  the  total 
filtrate  amounts  to  100  c.c. 

Malic  acid. — Six  and  seven-tenths  (6-7)  grammes  of  the 
dry  sugar,  or  its  equivalent  amount  in  syrup,  is  weighed 
into  a  200  c.c.  beaker  and  water  added  to  make  a  volume 
of  20  c.c.  The  solution  is  made  slightly  alkaline  with 
ammonia,  1  c.c.  of  a  ten  per  cent,  solution  of  calcium 
chloride  is  added,  then  60  c.c.  of  95  fer  cent,  alcohol. 
The  beaker  is  covered  with  a  watch  glass  and  heated  for  one 
half-hour  on  a  water  bath,  when  the  flame  is  turned  off 
and  the  beaker  left  to  stand  over  night.  The  material 
in  the  beaker  is  then  filtered  through  a  good  quality  filter 
paper,  the  precipitate  washed  with  hot  75  per  cent,  alcohol 
to  freedom  from  soluble  calcium  salt,  dried  and  ignited 
From  15  to  20  c.c.  of  tenth-normal  hydrochloric  acid  is 
added  to  the  ignited  residue,  the  lime  thoroughly  .dissolved 
by  careful  boiling,  and  the  excess  of  acid  titrated  with 
tenth-normal  sodium  hydroxide,  using  methyl  orange  as  an 
indicator.     One-tenth  of  the  number  of  cubic  centimeter* 


*  Winton  aBd  Kinder,  Journ.  Amer.  Chem.  Soc.,  28, 12040M 
t  Bryan,  Bureau  of  Chemistry,  U.S.  Dept.  Agr.,    Bulletin  '»' 
(1910). 
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uf  acid  neutralized  express  tin-  result,  which  fur  the  present 
will  be  railed  "  Malic  Acid  Value." 

/.  1 1  Number  ■Canadian  Method,  Five  (6)  grammes 
of  the  dry  sugar,  or  its  equivalent  in  syrup,  is  dissolved 
in  Wilt  it,  to  a  volume  of  20  e.e.      TWO  (2)  0.0.  8  of  ;i  solut  ton 

of  tub-acetate  of  lead  is  added,  and  the  solutions  thoroughly 
mixed.     After  standing  for  two  hours,  the  precipitate  is 

tillered  oil.  using  a  Hooch  crucible  or  a  sugar  tube  parked 
with  asbestos,  and  washed  four  or  five  times  with  hot  water, 

using  the  suction  pump,  dried  and   weighed.      The  weigh! 
of   the   dry    precipitate    ill   grammes    is    multiplied    by    20. 

The  product  is  the  Lead  Subaoetate  Number. 

Mode  of  preparation  of  solution  of  subaoetate  of  lead 
as  follows  : — 

Boil  for  half  an  hour  430  grammes  of  normal  lead  acetate 
and  130  grammes  of  litharge  with  1,000  e.e.  water.  Cool 
the  mixture,  allow  to  settle,  and  dilute  the  supernatant 
liquid  to  1-26  specific  gravity. 

Winton    Method. ---Twenty-live    (2.">)    grammes   of    dry 

i .  or  its  equivalent  in  syrup,  is  transferred  to  a  100  c.c. 

w  nil  water.      Add  25  C.C.  of  the  standard  lead  acetate 

solution  and  shake  ;    till  to  the  mark,  shake   and  allow  to 

stand   at    least   three   hours   before   filtering.     From   the 

clear  filtrate*  pipette  off  10  c.c.  to  a  250  c.c.  beaker,  add 

4tt  re.  of  water  and  1  c.c.  of  concentrated  sulphuric  acid  ; 

shake  and  add  100  c.c.  of  05  per  cent,  alcohol.     Let  stand 

over  night,  tilter  on  a  tared  Gooch  crucible,  wash  with  95 

per  cent,  alcohol,  dry  in  a  water  oven  and  ignite  over  a 

Bunsen    burner,    applying    the    heat   gradually    at    first. 

ami  weigh.     Subtract  the  increase  in  weight  of  lead 

sulphate   from   the   weight   of   tho    blank.     Multiply   the 

difference  by  the  factor  27-325.      The  determination  of  the 

blank  is  made  as  follows  : — 

Transfer  25  c.c.  of  the  standard  lead  acetate  solution  to  a 
100  0.0.  llask,  add  a  few  drops  of  acetic  acid  and  make  up  the 
whole  to  the  mark  with  water.  Shake  and  use  10  c.c. 
for  the  determination  of  lead,  as  directed  in  the  preceding 
section. 

Note  1. — If  the  maple  syrup  samples  have  undergone 
fermentation  in  any  degree,  the  carbonic  acid  must  be 
boiled  off  before  adding  the  lead  acetate  solution.  This 
with  either  of  the  above  methods. 

2.  If  crystallisation  of  sugar  has  taken  place  in  maple 
syrup  samples,  this  must  be  redissolved  by  gently  warming 
the  sample  before  proceeding  with  the  analysis. 

3.  The  standard  lead  acetate  solution  for  Winton 
method  is  made  by  diluting  one  volume  of  the  solution  of 

teetate  of  lead  with  four  (4)  volumes  of  water  and 
tillering. 

Criticism  of  the  standards. 

Some  of  the  differences  between  these  standards  and 
those  they  displaced  are  obvious.  The  Canadian  lead 
number  has  been  lowered  from  2-2  to  1-7  and  the  malic 
acid  value  from  0-4  to  0-3  ;  and  the  total  ash  requirement 
has  been  raised  from  0-5  to  0-6  per  cent.  The  new  values 
introduced  into  the  standard  are  the  Winton  lead  number 
and  the  insoluble  ash. 

The  introduction  of  a  requirement  for  insoluble  ash 
was  probably  suggested  by  the  work  of  Prof.  C.  H.  Jones 
of  the  Vermont  Agricultural  Experiment  station  or  by  the 
Vermont  State  standards  based  upon  that  work.*  It  is 
worth  noting  that  these  latter  standards  are  higher  than 
the  Canadian  in  respect  to  all  the  values  common  to  the 
Prof.  Jones's  most  recent  statement  about  these 
lards  is  that  they  are  "  none  too  low,"  which  seems 
'»  imply  a  doubt  whether  they  are  not  too  high. 

Their  requirements  are :  Total  ash  0-77  per  cent. ,  insoluble 

ash  0-23  per  cent.,  malic  acid  value  0-60  per  cent.,  all,  as 

in  the  Canadian  standard,  on  the  moisture-free  basis.     It  is 

i   also  worth  noting  that  in  the  extensive  work  of  Bryan  the 

,  ercentage  of  insoluble  ash  found  coincides  with  the 

re  adopted  in  the  Vermont  standard,  viz.  0-23  per  cent.  ; 

the  lowest  malic  acid  value  is  0-29  per  cent.,  thus 

I  coinciding   with   the   Canadian   standard   and   falling   to 

half  the  value  adopted  in  the  Vermont  standard. 

Comparing  the  Canadian  standard  with  the  results  ob- 
tained in  the  investigation  upon  which  it  was  based,  we 
tmd  that  the  figure  adopted  for  total  ash  is  distinctly  below 

•  Jooes,  Vermont  Agr.  Expt.  Sta.  Bulletin  167,  p.  473  (1912). 
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adopted  far  insoluble  a  b  indn  ilii  icid  ralui  an  identical 
with  the  minima  found  :  although  in  the  former  only  two 
samples  in  460  fell  below  0.19,  and  in  the  latter  onlj  two 
sainpl.  n  160  fell  below  the  older  standard  oi  f>40  |n-r 
oent.     In  setting  the  standards  f,.i  lead  value,  however, 

the  same  rigid  adherence  to  the  results  of  the  investigation 
was  not  observed.  The  tabulated  results  of  the  investiga- 
tion show  no  less  than  t  Helve  instances  in  160  in  which  tho 
Canadian  lead  number  calculated  to  dry  substance  is 
below  the  standard  adopted,  ami  eight  instances  in  17  in 
which  the  Winton  lead  number   i     below  the  standard 

adopted.  Why  this  favour  to  the  lead  number  ?  Is  it 
merely  an  instance  of  parental  solicitude,  or  arc  thi  re 
substantial  reasons  for  treating  this  value  differently  from 
tho  others  ? 

In  the  bulletin  reporting  the  investigation,  it  is  pointed 
out  that  a  possible  error  of  0-2  in  the  Canadian  lead 
value  inheres  in  the  method.*  Thinking  this  might 
furnish  an  explanation  of  the  action  of  the  advisory  board, 
I  wrote  the  Chief  Analyst  upon  this  point  and  received 
from  him  the  following  reply,  based  upon  a  memorandum 
furnished  by  Mr.  A.  Valin  : 

"  The  reason  for  taking  1-7  instead  of  1-2  for  the  minimum 
lead  number  is  not  due  to  any  of  the  above  irregularities 
in  the  technique,  but  to  the  fact  that  exceptional  samples 
that  gave  the  low  lead  values  could  not  be  accepted  as 
genuine," 

In  view  of  the  confidence  expressed  in  genuineness  of 
the  samples  in  the  bulletin  itself,  this  struck  me  as  a  remark- 
able admission. 

Another  point  to  be  noted  in  reference  to  the  relation  of 
tho  standards  to  the  investigation  underlying  them  is 
that  the  methods  prescribed  for  the  determination  of 
Canadian  and  Winton  lead  numbers  and  of  malic  acid 
value  differ  from  those  used  in  the  investigation  itself. 
In  the  latter,  fixed  quantities  of  syrup  were  used  and  the 
results  calculated  over  to  the  dry  basis.  The  standards, 
however,  prescribe  the  use  of  a  quantity  of  syrup  or  sugar 
containing  a  fixed  quantity  of  dry  matter.  At  first 
sight  it  may  appear  that  calculation  to  a  basis  of  100  grams 
dry  matter  must  yield  results  identical  with  determination 
upon  the  quantity  of  material  containing  100  grams  dry 
matter.  In  the  case  of  the  lead  values,  however,  this 
certainly  does  not  hold  true,  and  the  same  is  probably  true 
of  the  malic  acid  value. 

Rossy  has  shown  that  the  lead  subacetate  precipitate 
is  soluble  both  in  excess  of  the  reagent  and  in  sucrose 
solution.  In  view  of  this  fact  it  is  clear  that  the  quantities 
of  reagent,  precipitable  matter,  sucrose  and  water  present 
in  a  given  experiment  may  all  influence  the  results  obtained. 
.Mr.  Scott  and  If  have  shown  that  results  obtained  in  the 
Canadian  method,  using  the  quantity  of  syrup  containing 
5  grams  of  dry  matter,  are  higher  than  those  obtained 
with  the  use  of  5  grams,  of  syrup  and  calculated  to  the 
dry  basis.  We  found  in  four  syrup  an  average  difference 
of  0-36  in  the  lead  numbers  obtained  by  the  two  modes 
of  working  (see  Table  IV.).  In  the  letter  from  the  Chief 
Analyst  already  referred  to  as  based  on  Mr.  Valins 
memorandum,  there  is  a  sentence  which  appears  to  mean 
that  the  Inland  Revenue  chemists  have  also  found  that 
higher  results  are  obtained  by  the  methods  of  the  standards 
than  bv  the  use  of  the  uniform  quantity  of  5  grams  syrup, 
but  that  they  find  a  difference  of  only  0-2  between  the 
results  obtained  in  the  two  ways.  They  also  claim  that 
results  are  more  concordant  when  obtained  on  dry  sub- 
stance and  our  experience  confirms  this  conclusion, 
if  therebv  is  meant  that  the  range  of  variation  in  genuine 
syrups  is  narrower  (see  Table  V.).  Herein  there  would  be 
a  legitimate  argument  for  setting  the  standard  above 
the  minimum  found  by  calculation  to  dry  basis.  But  as 
already  noted,  their  letter  disclaims  all  arguments  based 
on  technique  and  confesses  a  doubt  as  to  the  genuineness 
of  some  of  the  samples  used  in  their  work.  Moreover, 
there  is  no  reference  in  the  bulletin  itself  to  any  difference 
between  results  obtained  in  the  two  modes. 


•  Laboratory  Inland  Revenue  Dcpt.  BuUetin  Mi.  P-  !■»• 

t  Ross,  Bureau  of  Chemistry ,  I .  .s.  Depart.  A gr  .Lire  J 53  (1910). 

}  Sneli  and  Scott,  J .  Ind.  and  Eng.  Chem.,  1913,  S,  993. 
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Table  IV. 

Comparison  of  lead  numbers  on  dry  basis,  actual  and 
calculated. 


Canadian  lead  method. 

Winton  lead  method 

Syrup  number. 

Actual 
lead  No. 

Calculated 

lead  No. 

Difference. 

Actual 
lead  No. 

Calculated 
lead  No. 

Difference. 

1   

1-80 
3-20 
302 
2-86 

1-36 
2-95 
2-63 
2-51 

0-44 
025 
0-39 
0-35 

1-35 
1-96 
1-98 
201 

1-53 
211 
2-20 
216 

018 

2  

015 

3   

0-22 

4  

01 5 

Average 

0-36 

018 

Table  V. 
Canadian  lead  number  on  net  and  on  dry  basis. 


Wet  basis. 


Dry  basis 


1-91 
4-68 
0-89 

2-83 
6-56 

1-37 

Rang*:  per  cent,  average      .... 
Range  per  cent,  minimum 

3-79 

198 

426 

519 

183 

379 

A  further  criticism  that  may  fairly  be  urged  against 
the  standards  is  that  they  give  to  the  terms  "  Winton 
lead  number "  and  "  malic  acid  value "  significations 
different  from  those  which  they  have  hitherto  held  and 
which  they  still  hold  in  the  United  States.  The  malic 
acid  value  has  always  been  determined  upon  6-7  grams 
of  the  sample,  whether  syrup  or  sugar.  The  results 
are  sometimes  calculated  over  to  the  dry  basis,  but  this 
is  a  different  matter  from  using  the  quantity  of  sample 
containing  67  grams  dry  matter,  since  the  latter  pro- 
cedure alters  the  relative  quantities  of  calcium  chloride, 
water,  alcohol,  sugar  and  malic  acid  present.  The  Winton 
lead  number  has,  likewise,  always  been  determined  with 
the  use  of  25  grams  of  syrup,  and  the  procedure  of  the 
Canadian  standards  gives  a  result  different  from  that 
obtained  by  calculating  the  true  Winton  number  to  the 
dry  basis.  Curiously  enough,  the  difference  is  in  this 
instance  in  the  opposite  direction  from  that  found  in  the 

Table  VI. 
Winton  lead  number  on  wet  and  on  dry  basis. 


Bryan's  samples. 


Wet  basis. 


Dry  basis. 


Average  ol  481  samples 

Maximum     

Minimum     

Difference    

Range  per  cent,  of  average 


1-78 


2-70 


2-70 
115 


4-41 
1-76 


87 


McGill's  samples. 


Wet  basis. 


2-65 


98 


Dry  basis. 


Average  of  47  samples. . . . 

117 

1-75 

1-53 
0-70 

2-38 

1  ii.-, 

Difference 

0-83 

1-88 

Range  per  cent,  of  average    . . 

71 

76 

Canadian  lead  number.  The  Canadian  standards  method 
for  Winton  lead  number  gives  lower  results  than  the  true 
Winton   lead   number   calculated   to   the   dry   basis,   the 


difference  averaging  01 8  in  the  four  syrups  examined 
by  us.  (See  Table  IV.)  And  what  is  still  more  remarkable, 
an  examination  of  McGill's  and  Bryan's  results  shows 
that  the  range  of  variation  of  the  Winton  lead  number 
is  less  when  the  numbers  are  given  on  the  wet  basis  than 
when  they  are  calculated  to  the  dry  basis.  This  is  true 
both  of  the  results  as  a  whole  and  of  the  results  of  each 
investigator  considered  separately.  (See  Table  VI.)  To 
reduce  Winton  lead  numbers  to  a  dry  matter  basis  is, 
therefore,  in  my  opinion,  labour  wasted. 

Finally,  there  is  a  general  objection  to  be  urged  against 
the  prescription  of  methods  requiring  the  use  of  quantities 
of  sample  containing  a  fixed  quantity  of  dry  matter. 
This  objection  refers  to  the  inconvenience  of  weighing 
out  varying  quantities  of  sample  as  compared  with  weigh- 
ing out  fixed  quantities.  The  inconvenience  is  aggravated 
by  the  prescription  of  a  direct  drying  method  for  moisture. 
One  must  defer  commencing  the  other  determinations 
until  the  moisture  results  are  available.  This  means  a 
delay  of  half-a-day  in  reaching  conclusions.  A  refracto- 
metric  determination  of  moisture  would  obviate  the  delay, 
and  I  think  I  am  correct  in  saying  that  sugar  chemists 
in  general  have  rather  more  confidence  in  moisture  deter- 
minations obtained  with  the  use  of  a  refractometer  than 
in  those  made  directly.  But  the  use  of  a  fixed  quantity 
of  sample  would  be  the  most  convenient  arrangement, 
would  put  the  Winton  lead  number  and  malic  acid  value 
on  the  same  basis  as  in  the  United  States,  and  would, 
so  far  as  I  can  see,  have  no  material  disadvantage  in  any 
respect.*  The  Canadian  lead  number  and  the  malic 
acid  value  could  be  calculated  to  the  dry  basis.  The 
Winton  lead  number,  as  we  have  seen,  ought  not  to  be 
calculated  to  the  dry  basis. 

A  word  more  as  to  the  method  in  which  the  standards 
have  been  applied  in  the  single  inspection  that  has  been 
made  since  their  adoption. |  Canadian  lead  numbers  are 
given  for  all  the  samples  examined,  but  (with  two  excep- 
tions) it  is  only  where  the  Canadian  lead  number  falls 
below  the  standard  that  any  of  the  other  analytical  results 
are  given.  This  appears  to  afford  the  adulterator  an 
opportunity  to  obtain  a  clear  field  for  his  product  by 
compounding  it  so  as  to  escape  condemnation  by  this 
single  test.  If  he  can  only  make  it  give  a  Canadian  lead 
number  above  1-7  he  need  pay  no  attention  to  the  other 
requirements  of  the  standard. 

The  Conductivity  Test. 
At  a  meeting  of  the  American  Chemical  Society  held 
in  Washington  in  December,  1911,  I  described  a  method 
of  detecting  adulteration  of  maple  syrup  by  measuring 
the  electrical  conductivity  of  a  mixture  of  the  syrup 
with  twice  its  volume  of  water.  This  dilution  of  the 
syrup  was  selected  because  it  represents  approximately 
the  maximum  conductivity  obtainable  in  diluting  maple 
syrup  with  water.  (See  Diagrams  I.  and  II.)  Results 
obtained  with  68  syrups  showed  a  range  of  conductivity 
value  (specific  conductivity  at  25°  C.    X    105)  from  11U 

•  Jones'  method  of  preparing  the  sample  by  reboiliag  and 
filtering  ought  to  be  adopted.  .  , 

t  McGill.  Lab.  Inland  Revenue  D;pt.,  Ottawa,  Bulletins  25*'  ■» 
259  (1913). 
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•03.  In  the  discussion  of  my  contribution  some  one 
remarked  that  a  syrup  of  maximum  conductivity  value 
could  be  diluted  with  nearly  an  equal  volume  of  pure 
sucrose  syrup  and  yet  come  within  the  range  of  genuine 
syrups.  This  criticism  led  me  to  examine  the  effect 
which  adulteration  of  genuine  maple  syrup  with  syrup 
of  equal  density  made  from  granulated  sugar  has,  not 
only  upon  the  conductivity  value,  but  also  upon  the  other 

I  analytical  values.  The  average  results  of  experiments 
upon  three  samples  of  maple  syrup  are  shown  in  Table  VII. 
They  show  that  the  total  ash  and  the  Winton  lead  number 
fall  off  proportionally  to  the  content    of  genuine  maple 

■  syrup     The   conductivity    value    lags    behind    to    some 


extent,  and  bo,  foi  so  ne  undetennLn 

the  alkalinity  of  the  soluble  ash.     The  Canadian 

lead  number  is  unique   in   <ii.ii    it   fulls  "il   more 
rapidly  than  the  actual  m  ;    at.     Thil  El  B 

point   of  distinct  advant 
method. 

Tho  value  of  a  method,  however,  dependi  not 
alone  upon  how  much  its  figure  is  aucctod  by 
adulteration  but  also  upon  the  range  which  the 
nguie  shows  in  genuine  syrups.  To  get  more  light 
upon  the  range  of  variation  oi  the  conductivity 
value  and  at  the  same  time  to  check  the  result 
the  investigation  of  the  Inland  Revenue  Depart- 
ment, we  collected  12(i  genuine  syrups  last  spring 
direct  from  the  sugar  bushes  of  Quebec  and  I  int. ire.. 
The  samples  were  obtained,  some  of  them  by 
myself,  the  others  by  graduates  of  Macdonald 
College  and  the  Ontario  Agricultural  College, 
occupying  positions  of  responsibility  as  local 
agricultural  demonstrators.  These  men  were 
instructed  to  take  no  samples  about  which  there 
could  be  tho  least  doubt  and  to  take  them  in  the 
sugar  house,  whenever  practicable  A  detailed 
report  of  our  work  will  appear  in  the  "  Journal  of 
Industrial  and  Engineering  Chemistry "  at  an 
early  date.  Its  general  outcome  is  to  corroborate 
in  the  main  the  evidence  of  the  Inland  Revenue 
investigation  as  to  the  composition  of  genuine 
Canadian  maple  syrup.  Among  our  120  samples 
representing  a  variety  of  conditions  of  locality,  soil 
and  method  of  manufacture,  we  find  no  less  than 
18  having  percentages  of  total  ash  below  the 
Vermont  standard  of  0-77  per  cent.  We  have  five 
below  the  minimum  of  0-69  per  cent,  found  by  the 
Inland  Revenue  Department,  and  three  of  these 
are  just  above  the  limit  of  the  Canadian  standard, 
being  0-61,  0-62  and  0-64,  respectively.  None  of 
these  three  syrups  contained  as  much  as  35  per 
cent,  of  water.  It  is  evident,  then,  that  the  Vermont 
standard  on  total  ash  is  too  high  for  Canadian 
syrups.  If  the  principle  of  adopting  the  absolute 
minimum  is  to  prevail,  the  standard  for  total  ash 
must  remain  where  it  now  stands.  I  think,  how- 
ever, that  injustice  would  be  rare  under  a  standard 
of  0-65  per  cent. 

In  insoluble  ash  we  have  not  found  a  sample  as 
low  as  012,  but  we  have  found  one  at  016,  one  at 
0-18,  one  at  0-21,  and  one  at  0-22— four  in  all 
below  the  Vermont  standard.  Inasmuch  as  in 
the  work  of  Jones,  Bryan,  McGill  and  ourselves 
this  determination  has  been  made  upon  770  genuine 
syrups  and  only  one  has  given  a  value  below  0-16 
and  only  four  have  given  values  below  0-19,  it 
appears  to  me  absurd  to  adopt  so  low  a  standard 
as  0-12.  If  an  insoluble  ash  requirement  is  worth 
introducing  into  the  standard  at  all,  it  ought 
certainly  to  be  set  higher.  A  standard  of  0  19  would 
condemn  only  one -half  of  1  per  cent,  of  the 
samples  which  have  been  investigated. 

Our  "  malic  acid  values "  were  determined 
according  to  the  Canadian  standards  method. 
Thev.  therefore,    cannot  fairly  be  compared  with 

the  "Vermont  standard,    since   this   refers  to   true 

malic  acid  value.     We  have  three  samples  among 

our    126   below   the  discarded  Canadian   standard 

of  March,  1911,  viz.,  0~M>  per  cent.     Two  of  these 

are  at  0-38,  the  third  at  0-34.     If  malic  acid  value 

is  a  useful  criterion  of  purity,  the    requirement    of  O-40 

per  cent,  might  surely  have  been  retained  with  but  little 

risk  of  injustice. 

In  Canadian  lead  number,  determined  according  to  the 
standards,  we  have  found  no  sample  as  low  as  the  standard. 
Indeed,  we  have  found  but  three  h^gvalues  below 
2-00.  One  of  these  is  practically  200, viz.  1-98.  I  hi 
others  are  1-82  and  1-7-1  respectively  The  latter  is  the 
only  one  approaching  the  limit  of  the  standard.  ItwouW 
seem  that  if  this  determination  is  to  be  made  as  prescribed 
in  the  standards,  the  question  of  raising  the  minimum 
ought  to  receive  further  consideration. 

Ln  the  modified  Winton  number  of  the  Canadian  standar 
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our  minimum  is  1-41.  This  minimum  is  0-21  above  the 
standard.  My  objections  to  the  inclusion  of  this  modified 
Winton  lead  number  in  the  standard  have  been  stated  above, 
but  if  it  is  to  be  retained,  it  appears  to  me  that  our  results 
on  126  samples,  determined  according  to  the  prescribed 
method,  offer  a  more  secure  basis  for  the  selection  of  a 
limiting  value  than  do  McGill's  results  on  47  samples, 
determined  on  25  grams  syrup  and  calculated  to  the  dry 
basis,  particularly  as  his  minimum  (105)  is  so  far  below 
that  of  Bryan  (1-76),  obtained  by  the  same  procedure  upon 
481  samples. 

Table  VII. 

Effect  of  adulteration  with  sucrose  syrup  on  the  analytical 

values. 

Average  of  results  on  three  syrups. 

Per  cent,  of  maple  syrup  in  the  mixtures. 


Estimated  from 

Actual 

Total 

Alkalinity 

Conduc- 

Winton 

Canadian 

ash. 

sol.  ash. 

tivity. 

Pb  No. 

Pb  No. 

90 

90-8 

99-3 

90-2 

93-6 

82-9 

SO 

766 

85-2 

84-3 

81-8 

68-3 

70 

64-7 

75-7 

74-5 

71  8 

57-3 

60 

593 

65-2 

65-6 

58-1 

43-6 

50 

53-8 

56-4 

56-0 

500 

27-5 

40 

37-9 

48-4 

46-4 

39-4 

170 

30 

28-4 

374 

35-9 

29-4 

7-9 

20 

20-5 

28-9 

25-8 

221 

10 

8-4 

136 

14-3 

10-4 

— 

The  minimum  conductivity  value  found  in  our  126 
samples  was  112.  The  lower  "limit  of  110  originally  set  is 
thus  confirmed.  Five  samples  gave  values  exceeding  the 
proposed  maximum  of  200.  The  highest  was  230,  the  next 
219,  the  others  205,  204  and  202.  Four  of  these  five 
samples  were  kettle  boiled  and  treated  with  eggs  and  milk  ; 
and  four  of  the  five  contained  excess  of  water — though  the 
sample  with  highest  conductivity  value  was  of  exactly 
correct  density.  I  conclude  that  a  conductivity  value  of 
over  200  is  rare  and  one  of  over  205  extremely  rare.  No 
syrup  made  on  a  modern  evaporator  has  given  a  conduc- 
tivity value  of  over  200. 

Comparison  of  Ranges  of  Variation  of  Analytical  Values. 
We  come  now  to  a  very  important  question,  which 
ought  to  receive  the  attention  of  the  Advisory  Board  on 
Food  Standards,  viz.  :  "  Have  the  most  useful  analytical 
values  been  selected  for  inclusion  in  the  standard  ?  "  I 
have  already  referred  to  the  work  which  Mr.  Scott  and  I 
have  published  in  reference  to  the  rate  of  falling-off  of 
values  as  syrup  is  adulterated  with  more  and  more  cane- 
sugar,  and  have  pointed  out  the  advantage  which,  in  this 
respect,  the  Canadian  lead  method  has  over  all  others. 
But  another  criterion  has  also  to  be  applied  in  the  com- 
parison of  analytical  values  to  determine  their  usefulness, 


viz.  :  "  What  range  of  variation  does  each  analytical 
value  show  in  genuine  maple  products  ?  "  The  four 
large  investigations  of  genuine  syrup  (those  of  Jones,  Bryan, 
McGill  and  ourselves)  furnish  data  for  the  answer  to  this 
question.  Table  VIII.  shows  the  number  of  analyses  of 
genuine  syrup  in  which  each  of  these  values  has  been  deter- 
mined, the  maximum,  minimum,  and  average  results  which 
have  been  obtained,  and  the  range  of  variation  of  each 
analytical  value,  expressed  first  in  per  cent,  of  the  aver- 
age, and  secondly  in  per  cent,  of  the  minimum.  It  will  be 
observed  that  the  conductivity  value  makes  the  best  show- 
ing of  all  in  this  comparison,  the  total  ash  and  the  alkalinity 
of  the  soluble  ash  come  next,  then  the  weight  of  the  soluble 
ash  and  the  Winton  lead  number,  this  being  the  true 
Winton  number  calculated  to  a  dry-matter  basis.  On  the 
wet  basis,  as  we  have  seen,  the  Winton  number  makes 
a  better  showing,  and  it  comes  out  still  better  if  either 
Bryan's  results  or  McGill's  results  are  considered  alone. 
The  malic  acid  value  and  the  insoluble  ash,  to  which  Prof. 
Jones  has  attached  so  much  importance,  make  the  poorest 
showing  of  all  the  values,  and  the  ash-ratios  are  equally 
poor. 

A  Scheme  of  Rapid  Analysis. 

It  is  a  point  of  much  practical  importance  to  the  analyst 
that  the  values  showing  the  narrowest  range  of  variation 
in  genuine  syrups  are  also  values  which  can  be  quickly 
and  easily  determined.  In  our  contribution  to  the  Journal 
of  Industrial  and  Engineering  Chemistry  Mr.  Scott  and  I 
are  proposing  a  scheme  of  rapid  analysis  embracing  six 
determinations  involving  less  than  an  hour's  actual  atten- 
tion, which  we  hope  will  prove  adequate  to  detect  adultera- 
tion in  the  great  majority  of  instances.  The  scheme  is 
outlined  in  Table  IX.  The  figures  for  total  ash,  alkalinity 
of  soluble  ash,  and  Canadian  lead  number  are  to  be  calculated 
to  dry  basis,  but  the  Winton  lead  number  and  the  con- 
ductivity value  are  not.  It  should  be  noted  that  the 
insoluble  ash  is  left  upon  the  filter,  so  that  if  the  results  of 
the  rapid  scheme  leave  room  for  doubt,  one  can  ignite, 
weigh  and  titrate  the  insoluble  ash,  and  thus  get  all  the 
usual  analytical  data  with  the  exception  of  the  malic  acid 
value.  It  is  our  hope  that  this  latter  troublesome  deter- 
mination, in  which  apparently  no  two  analysts  can  get 
accordant  results,  may  always  be  found  to  be  quite  super- 
fluous. 

We  have  placed  the  conductivity  method  first,  not 
because  it  is  our  own,  but  because  we  believe  that  it,  by 
itself,  is  capable  of  settling  the  question  in  many  instances. 
In  other  words,  we  believe  that  no  syrup  which  does  not 
show  a  normal  conductivity  value  can  be  genuine.  We 
have  not  a  great  deal  of  data  upon  this  point.  But  in  1911 
and  1912  we  examined  34  samples  of  syrup  which  were  on 
sale  in  the  Western  Provinces.  Fifteen  of  these  gave  con- 
ductivity values  below  the  minimum  found  in  genuine 
syrups  and  all  fifteen  were  shown  to  be  adulterated  by  other 
tests.  These  fifteen,  we  maintain,  might  have  been  con- 
demned on  the  strength  of  the  conductivity  test  alone. 
The  other  tests  which  we  made  upon  the  34  syrups  revealed 


Table  VIII. 

Analytical  values  in  genuine  maple  syrups. 


Value. 

No.  of 
analyses. 

Maximum. 

Minimum. 

Average. 

Range. 

[ 

Per  cent,  of   1    Per  cent,  of 

average.             minimum. 

Total  ash    

770 

770 
7711 

655 

655 
655 

655 
456 
528 

1094 
174 

1-68 
1-23 
101 

3-86 

1-22 
208 

1-83 
6-56 
4-41 
1-60 
230 

0-61 
0-80 
012 

0-53 
0-41 
0-41 

0-21 
1-37 
105 
0-29 
110 

0-96 
0-59 
U-37 

1-74 
0-74 
100 

0-80 
2-83 
2-62 
0-80 
148 

Ill                       175 

Ratio     Sol.  ash 

Insol.  ash       

191 
109 
167 

203 

183 

128 

164 

81 

628 

198 
'407 

771 
379 
320 

109 

Alkalinity  sol.  ash    .... 

Alkalinity  insol.  ash     . 

Ratio     Alk.  sol. 

Alk.  insol 

Canadian  Pb  No. 

Winton  Pb  No 

Malic  acid  value   . . . 

Conductivity  value   . 
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Table  IX. 
Scheme  for  rapid  analysis  of  maple  syrup. 


Determination. 


Time  reo. 


Actual 
attention. 


To  reach 


Extreme. 


Ordinal]'. 


C ln.-t  i\  it  v  value  '-'.'."I' 

ftetractomet  r  rending 

[total  ash,    lr\   basts    

inity  "l  soluble  ash,  dry  basis     

i  in  lead  number.  5  k'    syrup.  dry   I 
Winton  lead  Dumber,  2.~>  g.  syruji,  wet   basis    .. 

Total  time  required 


min. 


t,  in 

It  hrs. 
i  .,r. 
5  hrs. 
9    ., 


110  to  230 


061 

41 

1  ■::: 

0-70 


168 
122 

2  70 


ii  89 

.    147 

is 

,    109 

1-61    , 

0-76    , 

.  2  i: 

51  min. 


9  hrs. 


adulteration  in  only  two  others,  neither  of  which,  however, 
professed  to  be  pure.  One  of  these  two  was  low  in  all  the 
other  values  determined,  the  other  in  total,  ash  only. 

Maple    Sugar-making    as    an    Agricultural    Industry. 

Maple  sugar-making  has  been  from  the  Gist,  and,  so  far 
as  one  can  see,  must  continue  to  be,  an  agricultural 
industry.  The  fact  that  it  is  only  for  a  few  weeks  in  the 
spring  that  sap  can  be  obtained  in  quantity  and  of  quality 
-  nt able  for  sugar-making  and  that  dining  those  weeks 
t  lie  melting  of  t  lie  Bm  >w  renders  the  roads  nearly  impassable, 
eats  the  organisation  of  the  industry  in  a  manner  that 
Id  render  it  possible  to  use  the  highly  economical 
rating  apparatus  which  is  employed  in  the  beet  and 
Anne  sugar  industries.  .Multiple  effect  vacuum  pans  are 
out  of  the  question  for  a  single  farmer  or  even  for  the  number 
of  farmers  that  could  deliver  sap  at  a  central  station.  The 
enormous  amount  of  fuel  consumed  in  evaporation  at 
atmospheric  pressure  is  apt  to  shock  the  sugar  refinery 
man.  With  the  most  modern  apparatus  from  seven  to 
twelve  cords  of  wood  are  used  in  the  manufacture  of  a  ton 
of  maple  sugar.  But  it  must  be  remembered  that  the  wood 
is  close  at  hand  and  can  be  collected  and  prepared  at  very 
little  cost.  Two  dollars  a  cord  is  perhaps  a  fair  estimate 
of  its  value.  Coal  is  but  little  used,  and  if  wood  is  eventually 
to  be  displaced  as  a  fuel  it  is  not  unlikely  that  it  will  be 
liquid  fuel,  rather  than  coal,  which  will  take  its  place. 

ding  to  the  census  of  1911,  the  total  production  in 
the  Dominion  of  Canada  in  1910  was  12,178,216  pounds  of 
sugar  and  1,066,971  gallons  of  syrup  (see  Table  X.).      The 

Table  X. 
Canadian  Census  returns  on  maple  sap  products  in    1910. 


Quebec    



X.-w  Brunswick 

tia 
Prince     Edward 

1-lan.l      

Manitoba    


Dominion    of 
Canada   . . 


Sugar 
lb. 


Syrup 
gallons. 


Value 
$ 


Per  cent. 

of     total 

value. 


9,427,894       984,282      1,680,39:1 


2,510,207 
143.77'J 
96,315 

206 
15 


58,018 

18.211 
6,424 

16 
20 


831,483 
37,337 
19,785 

82 
153 


65 


12,178,216    1.066,971     S2.569.233 


100 


•ornbined  value  was  $2,569,233,  of  which  Quebec  contri- 
buted nearly  two-thirds  and  Ontario  nearly  one-third, 
r  provinces  contributing  only  3  per  cent,  altogether. 
The  production  of  sugar  in  the  United  States  in  1909  was 
tot  two  million  pounds  greater  than  that  in  Canada  in  1910, 
■ut  the  syrup  produced  in  the  States  was  nearly  four  times 
he  Canadian  output.  The  total  value  of  the  maple  products 
:i  the  United  States  in  1909  was  almost  exactly  twice  that  of 
anada  in  1910. 

The  production  of  sugar  in  the  United  States  in  1909 
as  18  per  cent,  greater  and  the  production  of  syrup 
early  50  per  cent,  greater  than  in  1899.     The  production  of 


syrup  and  sugar  in  Quebec  in  1910  was  35  per  cent.  gr. 
than  in  1900,  but  the  value  of  the  product  had  increased 
by  only  24  per  cent.  In  Ontario  there  was  a  falling-olf  of 
22-6  per  cent,  in  production  in  1910  as  compared  with 
1900.  It  ought  to  be  noted,  however,  that  the  annual 
production  in  any  locality  varies  considerably  from  year 
to  year  on  account  of  variations  in  weather  and  other  con- 
ditions. 

The  relative  importance  of  tie  maple  crop  in  the  Province 
of  Quebec  as  compared  with  some  other  farm  products 
is  shown  in  Table  XI. 

Table  XI. 

Maple  compared  with  other  farm  products. 

Province  of  Quebec  Census  of  1911. 

Ha  pie  suear  and  syrup $  1 ,680,000 

Poultry  sold  and  slaughtered   1,708,000 

Shi  ep,  sold  and  slaughtered      1,583,000 

Cream 1,567,000 

Fruits,  orchard  and  small     1,470,000 

Honey-  and  wax   280,000 

Macdonald  College,  Quebec. 


London   Section. 


Meeting  held  at  Burlington  House,  on  Monday,  May  4th, 
1914. 


PROF.    W.    E.    HODGKINSON    IS    THE    CHAIK. 


APPARATUS  FOR  THE  AUTOMATIC   MEASURING 
AXO  INJECTION  OF  CHEMICALS. 

BY  THE  HON".  K.  C.  PARSONS,  M.A.,  M.I5ST.C.E. 

Having  devoted  much  attention  to  the  filtration  of 
water  on  an  extensive  scale,  both  by  means  of  the  ordinary 
sand  filter,  and  more  recently  by  the  mechanical  filter, 
it  was  found  to  be  necessary  in  some  instances  to  add  a 
chemical  to  the  water,  previous  to  its  passing  through  a 
filter,  so  as  to  obtain  a  clear  effluent. 

The  methods  for  adding  the  requisite  quantity  of  chemi- 
cal in  a  constant  proportion  to  the  water  to  be  treated, 
although  the  flow  of  the  latter  may  vary  considerably, 
form  the  subject  to  be  discussed  in  this  paper. 

In  connection  with  the  water  supplies  of  the  populous 
cities  of  the  Argentine  Kepublic,  South  America,  where 
the  water  is  frequently  obtained  from  the  River  Plate, 
extensive  filtration  plants  have  been  installed.  The 
water  of  this  river  is  charged  with  very  finely  divided 
alluvial  matter,  and  as  is  the  case  with  the  water  of  the 
River  Nile,  requires  special  appliances  to  ensure  its  being 
thoroughly  cleansed  bv  filtration.  In  the  case  of  the 
City  of  Buenos  Ayres,  with  the  Water  Works  of  which  the 
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author  was  connected  as  Consulting  Engineer  some  years 
ago,  the  consumption  of  water  was  60,000,000  gallons  per 
day,  drawn  from  the  River  Plate  ;  the  filtration  was 
effected  entirely  by  means  of  gravitation  sand  filters,  and 
it  was  found  impossible  to  ensure  a  clear  filtrate  without  the 
employment  of  some  form  of  coagulent. 

The  chemical  experimented  with  in  that  case  was  alu- 
minium sulphate,  which  when  added  to  the  water,  previous 
to  its  entering  the  settling  pools,  was  found  to  yield  a 
clear  effluent  when  passed  through  sand  filters.  The  use 
of  this  chemical  has  since  been  constantly  continued,  and 
the  method  of  adding  it  to  the  water  to  be  treated  is  by 
tipping  definite  quantities  of  the  salt  into  tanks  of  known 
capacity,  and  from  these  the  solution  is  pumped  into  the 
settling  pools  with  a  rapidity  regulated  arbitrarily  by  the 
superintendent  in  charge. 

It  will  be  iealised  that  with  this  rough  and  ready 
method  of  control  there  is  at  times  too  much  chemical 
added  which  leads  to  the  corrosion  of  the  water  mains 
throughout  the  city,  and  is  also  deleterious  to  the  health 
of  the  population,  but  at  others  too  little,  in  which  case  there 
is  not  sufficient  to  clarify  the  water. 

An  equally  unsatisfactory  method  was  in  operation  at  the 
water  works  of  the  city  of  Rosario  de  Santa  Fe,  where  the 
consumption  of  water,  derived  from  the  Rio  Parana, 
now  amounts  to  12,000,000  gallons  per  day,  but  in  this 
case  the  chemical  employed  is  alumino-ferric  salt. 

It  was  realised  by  the  Directors  of  the  Water  Works 
Company  that  as  the  consumption  of  chemical  was  con- 
siderable, and  consequently  an  important  item  in  the 
working  expenses,  it  would  be  advisable  to  adopt  some  more 
scientific  method  for  adding  the  chemical  to  the  water  to 
be  treated.  The  author  was  instructed  to  consider  the 
question,  and  advise  as  to  what  course  should  be  adopted. 

In  the  first  instance  the  various  methods  then  in  use  for 
adding  chemicals  to  water,  previous  to  its  passing  on  to 
filters  were  examined,  and  as  none  appeared  to  fulfil  the 
necessary  requirements,  the  author  devised  the  apparatus 
known  as  the  "  Tiltometer,"  a  detailed  description  of 
which  was  read  before  the  Society  of  Dyers  and  Colourists 
in  March    1912. 

An  elevation  of  this  instrument  is  shown  in  Figure  1, 
and  it  may   be  described  as  essentially  a  low  pressure 
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injector,  or  one  which  is  only  capable  of  injecting  the 
chemical  into  a  main  having  a  head  not  greater  than 
the  elevation  of  the  point,  L. 

The  water  flows  from  the  crude  liquid  tank  to  that 
for  the  treated  liquid  through  a  main  in  which  is  a 
\  enturi  tube,  A,  of  the  ordinary  type,  and  as  is  well 
known,  when  a  current  is  flowing  through  the  main  a 
reduction  of  pressure  is  produced  at  any  point  where 
the  main  is  contracted  in  sectional  area.  This  differ- 
ence of  pressure  is  termed  the  Venturi  head.  Thus  at  the 
point  A  the  pressure  is  less  than  that  existing  in  the  main 
on  either  side  of  it.  B  and  C  are  two  vertical  cylinders, 
and  these  are  connected  at  their  lower  ends  by  pipes,  one 
to  the  contracted  main  at  the  point,  A,  and  the  other  to 
the  main  at  its  normal  section. 

Within  the  cylinders,  B  and  C,  are  plungers,  whose 
weight  is  greater  than  that  of  the  water  they  displace, 
and  of  such  diameter  that  they  can  rise  and  fall  without 
touching  the  sides  of  the  cylinders.  These  plungers  are 
attached  to  either  end  of  a  lever  pivotted  at  its  central 
point  on  knife  edges  E.  A  means  of  adjustment  is 
provided  in  the  rod  connecting  one  of  the  plungers  to  the 
end  of  the  lever.  Attached  to  this  lever,  and  concentric 
with  its  axis,  is  a  cylindrical  tank  having  an  opening  at  the 
top  through  which  the  chemical  reagent  enters.  The  height 
of  the  solution  in  it  is  maintained  accurately  constant  by 
means  of  a  ball  valve.  From  the  circumference  of  the  cylin- 
drical tank  extends  a  projection  containing  an  adjustable 
orifice  which  allows  the  chemical  reagent  to  flow  out  of  the 
tank  and  fall  into  the  cup  L,  from  which  it  enters  the  water 
to  be  treated,  flowing  along  the  main.  This  orifice  being  in 
the  form  of  a  diamond  or  one  with  parallel  sides,  preserves 
the  same  shape  for  all  degrees  of  opening,  and  is  found  to 
possess  a  practically  constant  coefficient  of  discharge. 

It  is  well  known  that  the  difference  of  pressure  recorded 
in  a  Venturi  tube  varies  as  the  square  of  the  velocity  of 
the  water  flowing  along  the  main  in  which  it  is  placed, 
therefore  the  difference  of  level  in  the  two  cylinders,  B 
and  C,  varies  in  the  same  ratio.  The  plungers,  F  and  G, 
rise  and  fall  with  these  changes  of  level,  and  they  in  their 
turn  rotate  the  cylindrical  tank,  the  orifice  of  which  thus 
becomes  immersed  at  a  depth  below  the  surface  of  the 
solution  in  the  cylindrical  tank,  depending  upon  the  angle 
of  rotation.  Further,  the  flow  of 
solution  through  this  orifice  varies  as 
the  square  root  of  the  depth  of  its  sub- 
mersion, consequently  for  any  varia- 
tion of  flow  in  the  water  main  a  similar 
variation  takes  place  in  the  flow  of 
the  reagent  into  the  mains,  and  the 
percentage  of  chemical  added  con 
tinues   constant. 

Theoretically,  therefore,  the  action 
of  the  apparatus  would  be  perfect  if 
it  were  possible  to  avoid  certain  errors 
connected  with  the  Venturi  effect, 
and  also  with  the  passage  of  the 
chemical  through  the  orifice ;  yet 
these  are  so  nearly  eliminated  that 
the  practical  error  under  extreme 
conditions  of  working,  does  not  exceed 
If   per  cent. 

The  following  are  the  results  0! 
tests  made  upon  a  large  apparatu; 
constructed  substantially  as  showi 
in  Figure  1,  and  which  has  bean  ii 
constant  service  for  a  considerabli 
period  :— 

Table  1. 
Gallons  per  hour. 


TREATED 
LIQUID 


TILTOMETER 


g.-S^B^ 


Water. 

Chemical. 

Per  cent. 

640 
1820 

1820 
2390 

19-8 

52-2 
57-2 
73-7 

309 

304 
•     314 

3-08 

Fig.  1. 


The  first  column  indicates  the  60 
of  water  in  the  main.  The  second  tl 
chemical  added.  The  third  the  ral 
of  columns  one  and  two 
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As  a  rule  it  is  advisable  to  use  a  standard  solution  of 
reagent.  hikI  to  give  a  practical  example  of  the  working 
..i  t In'  apparatus  jn-^t  deeoribed,  ■  oase  mm  l»-  cited  where 
the  flow  in  the  main  varies  from  nothing  up  to  1 ,000  gallons 
I*t  hour,  and  requires  to  have  7  grains  of  alumino  ferric 
salt  added  to  ciuli  gallon.  In  this  oase  the  Venturi  tuho 
will  I"'  *  inches  diameter,  narrowing  to  2  inches  in  the 
throat.  The  difference  of  level  in  I  lie  two  cylinders  Hand  (', 
when  I.IHHI  gallons  per  hour  is  passim;,  will  be  about  2  feet, 
which  will  impose  a  head  of  about  12  inches  upon  the 
ontice  .1  in  the  cylindrical  tank. 

The  strength  of  the  solution  nuu'lit  for  simplicity  bo 
1  of  aliiiui no-ferric  salt  to  70  of  water,  or  1,000  grains  to 
the  gallon.  If  therefore  7  gallons  of  the  solution  is  added 
to  each  1.000  gallons  passing  through  the  mains,  the 
required  treatment  is  effected. 

The  diameter  of  the  orifice  .1  in  this  case  will  be  about 
3/32nds  of  an  inch  in  dianeter. 

At  the  Water  Works  of  Roeario  above  mentioned  where 
two  Tiltoim iters  are  l>. ■me  installed,  the  method  employed 
for  determining  the  percentage  of  chemical  to  be  added 
to  a  water,  such  as  that  of  the  River  Plate,  is  by  ascer- 
taining the  degree  of  turbidity  by  the  usual  method  of 
viewing  an  object  through  a  column  of  water,  and  measuring 
the  length  of  the  column  when  it  becomes  invisible.  A 
scale  is  then  prepared  which  enables  the  attendant  to  set  the 
orifice,  after  which  the  variation  of  the  flow  is  taken  charge 
of  by  the  apparatus,  automatically.  Should  the  river 
water  become  more  or  less  turbid,  then  the  orifice  is 
again  adjusted  in  a  similar  manner.  The  volume  of 
chemical  passing  through  the  Tiltometer  is  indicated  by  the 
(Winter  on  the  side  of  the  cylindrical  tank. 
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lining  deeoribed  the  pi pji    and  the  operation  "' 

Hi,       Tiftomoter,  "  several  "l  whioh  are  in  operation  and 
working    entire!]     satisfactorily,     the        High     rn 
Chemical  [njeotor"  will  im»   be  explained. 

In    view    of    incchauical    liltration    now    being    adopted 

Hi)  largely,  and  with  it  the  chemical  treatment  ol  the 
orude  u.ii'i    being  found  advisable,  the  injection  ol 
chemical  into  the  water  mains  under  pressure  baa  been 
found  necessary.     As  the  result  of  numerous  investigations 

and  experiments  tho  apparatus  which  will  now  be  described 
has  been  found  to  yield  satisfactory  results. 

Figure  2  shows  a  sectional  elevation  of  this  apparatus. 
The    motive    power   of    the       I  i  i  —  1  ■    Pn  mioal 

Injector"  is,  as  in  the  "Tiltometer,"  derived  from  the 
difference  between  the  actual  pressure  in  the  water  main 
and  that  in  the  throat  of  a  Venturi  tube  inserted  therein. 
This  is  the  best  method  of  obtaining  the  required  difference 
of  pressure,  as  it  involves  the  least  possible  loss  of  head 
in  the  mains. 

The  injecting  apparatus  consists  of  two  cylinders  of 
equal  diameter,  in  which  solid  pistons  slight  1\  heavier  than 
the  fluid  they  displace,  and  having  wide  circumfercnti.il 
grooves,  movo  quite  freely  ;  that  marked  A  being 
termed  the  working  cylinder,  whilst  that  marked  B  he 
secondary  cylinder.  Below  the  working  cylinder  are 
situated  the  controlling  valve  gear  and  valves  for  the 
admission  and  release  of  the  actuating  fluid,  to  and  from 
both  cylinders.  These  consist  of  a  telescopic  rod  10 
attached  to  the  lower  end  of  the  piston  in  the  working 
cylinder.  The  lower  extremity  of  this  rod  is  attached 
to  a  fork  which  engages  the  valve  spindle  11,  and  by- 
means  of  adjustable  tappets  on  it  moves  the  slide  valve  (1) 
each  time  the  piston  completes  its  stroke  in  pit  her  direction. 
This  valve  then  admits  the  pressure  of  the  mains  alter- 
nately to  either  end  of  tho  cylindrical  valve  (2,  2)  and 
also  simultaneously  exhausts  it  from  the  opposite  end. 
At  both  ends  of  this  cylindrical  valve  are  cup  leathers 
for  preventing  leakage  occurring  past  the  ends  of  the 
valve.  In  the  cylindrical  valve,  between  the  cup 
leathers,  are  the  necessary  ports  for  admitting  the  working 
fluid  to  both  cylinders  A  and  B  alternately  and  releasing 
it  from  them.  Below  the  secondary  cylinder  B  is  an 
inlet  valve  kept  open  by  means  of  a  spiral  spring  16  until 
forcibly  closed  by  contact  with  a  projection  on  the  lower 
end  of  the  piston,  on  the  completion  of  its  downward 
stroke.  Above  each  cylinder  is  an  upper  valve  box,  each 
containing  an  inlet  and  outlet  valve  which  consist  of  thin 
flat  discs  of  pure  soft  rubber.  Between  the  upper  valve 
boxes  and  also  the  lower  valve  boxes  and  the  two  cylinders 
are  provided  glass  cylinders  (8,  8)  which  are  useful  for 
enabling  the  attendant  to  observe  the  important  working 
parts  of  the  apparatus. 

The  standard  solution  of  chemical  to  be  injected  is 
stored  in  a  tank  situated  some  ten  feet  above  the  apparatus, 
and  a  pipe  connects  it  with  the  inlet  valves  of  the  upper 
valve  boxes.  The  inlet  pipe  for  the  high  pressure  water 
connects  the  main  with  the  back  of  the  cylindrical  valve 
and  the  delivery  pipe  connects  the  outlet  valves  of  the 
upper  valve  boxes  with  the  throat  of  the  Venturi  tube. 
Upon  this  last-mentioned  pipe  is  the  valve  (18)  of  special 
construction,  the  orifice  of  which  is  diamond  shaped,  whicfi, 
as  already  stated,  ensures  its  preserving  the  same  form 
at  aU  stages  of  opening,  so  as  to  maintain  a  practically 
constant  coefficient  of  flow  for  all  openings. 

It  should  be  explained  that  it  is  obviously  impossible 
to  exhibit  in  this  room  the  injector  forcing  chemical  into 
a  water  main.  In  order,  however,  to  produce  a  similar 
effect,  an  additional  valve  is  fixed  on  the  outlet  pipe  beyond 
the  regulating  valve.  By  more  or  less  c  osing  tins  valve 
the  throat  pressure  of  the  main  is  imitated.  The  chemical 
after  it  passes  through  the  small  Venturi  is  then  returned 
to  the  chemical  tank,  and  for  exhibition  the  action  of  the 
injector  is  therefore  continuous. 

In  order  to  prevent  any  deposit  occurring  in  the  passages 
and  chambers,  care  is  taken  that  still  liquid  shall  not  exist 
at  any  point.  A  vortex  action  is  therefore  maintained  in 
the  chambers  by  the  in  and  out  flow  of  the  chemical, 
which  has   proved  to  be  quite  effectual. 
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Action  of  the  apparatus. 

The  action  of  the  apparatus  is  as  follows  : — The  pistons 
A  and  B  being  at  the  lower  end  of  their  respective  strokes, 
and  the  upper  valve  boxes  full  of  chemical,  the 
working  fluid  is  admitted  to  the  apparatus,  and  the 
cylindrical  valve  then  allows  it  to  flow  to  the  under  side 
of  piston  A.  This  piston  immediately  commences  to  rise, 
injecting  the  chemical  above,  and  continuing  to  do  so 
until  it  reaches  the  end  of  its  upward  stroke.  At  this 
point  the  rod  (10)  moves  the  valve  (1)  which  admits  the 
high  pressure  water  to  the  lower  end  of  the  cylindrical 
valve,  which  on  rising  opens  the  release  port  and  allows 
the  piston  A  to  descend.  The  same  movement  of  the 
cylindrical  valve  admits  the  working  fluid  to  the  lower 
end  of  cylinder  B,  the  piston  in  which  immediately  com- 
mences to  rise,  injecting  the  chemical  at  the  same  rate  as 
was  previously  done  by  piston  A,  and  continues  the 
process  of  injection. 

The  upward  movement  of  piston  B  only  continues  until 
piston  A  has  completed  its  downward  stroke,  and  is  ready 
to  recommence  the  operation  of  injection.  The  cylindrical 
valve  is  then  moved  downwards  and  piston  A  again  rises, 
while  piston  B  moves  downwards  to  the  end  of  its  stroke 
so  as  to  be  ready  to  take  its  place  again  when  piston  A  has 
reached  the  top  of  its  stroke. 

With  this  cycle  of  operations  the  injection  of  the  chemical, 
except  during  the  momentary  shifting  of  the  valves,  is 
constant.  The  stroke  of  piston  A  is  thus  always  of 
constant  length,  but  this  is  not  the  case  with  piston  B,  the 
stroke  of  which  is  of  a  variable  length,  depending  upon 
the  rapidity  with  which  the  Injector  is  working. 

An  injector  capable  of  injecting  40  gallons  of  chemical 
per  hour  against  any  pressure  was  exhibited  at  the  meeting. 
Both  cylinders  were  3  inches  diameter,  and  the  stroke 
of  piston  A  was  4  inches,  whilst  that  of  B  varied  con- 
siderably, depending  upon  the  time  occupied  by  the 
return  stroke  of  piston  A. 

Table  2. 


Quantity  of 

Quantity  of 

Opening 

Venturi 

Water  g.p.m. 

chemical 

Per 

of 

head  ft. 

3in.  main 

g.p.m. 

cent- 

regulator. 

4  to  1  ratio. 

weighed. 

age. 

in. 

per  cent. 

per  cent. 

1 

31-8 

210 

0-633 

0-299 

25-7 

189 

0-533 

0-282 

21-3 

172 

0-500 

0-290 

17-9 

157 

0450 

0-286 

15-2 

145 

0-419 

11-289 

7-88 

104 

0-300 

0-289 

5-38 

86 

0-250 

0-291 

3-68 

72 

0-209 

0-291 

118 

40 

0110 

0-275 

0-656 

30 

0087 

0-289 

ft 

320 

211 

M  01  III 

0-284 

23-4 

180 

0-533 

0-296 

18  8 

160 

0-450 

0279 

11-5 

127 

0-363 

0-286 

5-64 

89 

0-250 

0-281 

2-23 

56 

0-155 

0-277 

0-58 

29 

0075 

0-269 

i 

331 

215 

0-463 

0-215 

25-7 

189 

0-380 

0-201 

151 

145 

0-300 

0-207 

111  8 

122 

0-243 

0198 

5-78 

90 

0-170 

0-189 

105 

38 

0-150 

0-196 

ft 

320 

211 

0-266 

0126 

221 

178 

0-225 

0128 

11-8 

136 

0163 

0119 

4-46 

79 

0100 

0-127 

0-92 

36 

11045 

0125 

A 

30-7 

206 

0125 

0061 

19-4 

164 

0100 

0061 

9-45 

115 

0  063 

0055 

315 

66 

'    0-040 

0061 

this  Venturi  pressure.  The  fourth  is  the  quantity  of  chemi- 
cal passed  by  the  Injector  in  gallons  per  minute  as  weighed. 
The  fifth  is  the  percentage  ratio  of  the  third  and  fourth 
columns.  These  figures  indicate  that  the  apparatus  gives 
very  accurate  results  over  a  tolerably  wide  range  of  flow 
through  the  main,  which  in  the  case  in  question  amounted 
to  a  ratio  of  1  to  7. 

In  order  to  adapt  the  High  Pressure  Chemical  Injector 
to  practical  requirements,  it  was  necessary  to  provide  an 
easy  method  for  indicating  at  any  moment  the  quantity  of 
chemical  being  injected  in  a  given  time. 

It  was  found  advisable  to  make  use  of  a  small  Venturi 
tube  for  this  purpose,  and  in  Plate  III.,  which  is  an  illus- 
tration of  the  apparatus  exhibited,  a  Venturi  tube  is 
attached  on  the  right  hand  side,  with  the  requisite  mano- 
meter above  it.  It  will  be  observed  that  there  is  a  difference 
in  the  height  of  the  columns,  indicating  that  a  current  of 
the  chemical  is  passing  through  the  tube,  and  by  reference 
to  the  discharge  diagram  of  this  Venturi  tube,  the  flow 
at  any  time  can  be  ascertained. 

On  the  opposite  side  of  the  Injector  is  another  mano- 
meter, the  columns  of  which  are  attached,  one  to  the 
water  main,  and  the  other  to  the  throat,  of  the  Venturi 
tube  inserted  in  it.  The  difference  of  the  height  of  these 
columns  when  referred  to  the  discharge  diagram  of  this 
Venturi  tube,  gives  the  flow  through  the  main.  By  com- 
paring the  readings  from  these  two  manometers  the 
percentage  of  chemical  introduced  into  the  water  to  be 
treated  is  at  once  ascertained.  Should  the  required  per- 
centage not  be  correct,  then  by  a  slight  adjustment  of 
the  regulating  valve  on  the  outlet  from  the  injector,  the 
necessary  alteration  may  be  made,  which  then  continues 
constant,  although  the  flow  in  the  main  varies. 

The  following  diagrams  a,  b,  c,  d,  e,  indicate  the  relative 
movements  of  the  water  in  the  main  and  the  chemical 
discharged  by  the  Injector.  The  parabolic  curve  in  each 
is  that  universally  used  for  ascertaining  the  flow  through 
a  main  in  which  a  Venturi  tube  is  inserted,  when  the 
Venturi  head  is  observed  on  the  Manometer  on  the  left 
hand  side  of  the  Injector.  The  tube  selected  for  considera- 
tion is  one  of  3  inches  diameter  with  a  throat  ratio  of 
4  to  1.  The  small  circles  which  form  a  curve,  which  prac- 
tically coincides  with  this  curve,  are  those  of  the  flow  of 
the  chemical  as  indicated  by  the  Venturi  head  in  the 
manometer,  on  the  right  hand  side  ;  the  observations  on 
both  manometers  being  taken  simultaneously.  Both 
curves  practically  coincide,  showing  that  the  apparatus 
works  with  great  accuracy. 
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Careful  tests  were  made  with  this  injector,  some  of  which 
are  given  in  the  above  table.  The  first  column  indicates 
the  amount  that  the  regulating  valve  is  open.  The  second 
is  the  Venturi  pressure  actuating  the  Injector.  The  third 
is  the  calculated  flow  of  water  through  a  main  to  produce 


Flo*  in    Mom 

Observed  Flowa  ef  Chemical  5otultoi 


Diagram  a. 
On  these  diagrams  are  also  drawn  two  straight  lin; 
starting  from  the  origin,  the  upper  one  showing  the  di 
charge  through  the  3  inch  main  above  mentioned  when 
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Venturi  tube  in  it  produces  the  rrspeetivo  leads  on  tho 
manometer,  The  lower  line  in  the  same  manner  indicates 
th  Bow  ol  ohemioal  through  the  small  Venturi  tube  at  the 
various  heads  shown  on  its  manometer.  The  horizontal 
Straight  line  shows  the  mean  percent  ge  ol  ohemiosJ  it  is 
red  to  inject  into  the  main,  and  the  circles  along  it 
iinlhii.  the  actual  observed  results,  which  very  nearly 
ooinoide  with  it. 


further  the  mi  E  the  d  ,i  ohemii 

bj  s  Venturi  tube,  the  head  of  which  vari  mare 

of  the  Bow.    Consequently  if  there  was  no  meohanioal 

fl" '  in  'he  apparatus,  il  shoul 

results,  as  was  the  case  with  the  "  9  iltomoter."  The  only 
disturbing  influence  is  any  meohanioal  Eriotion,  which, 
owing  to  the  special  oonatrnotion  ol  the  apparatus,  is 
reduced  to  almost  nothing,  which  is  proved  by  the  fact 


Op*n,»Q     of  Rrfrilot.nQ    Votrf^o  •  V" 


float   m  Mam 

Ob—mol    Ftomm  of  Cf*owoool  SoJufion' 

l'.o.-.(M     li. 


OpmrxnQ    of  Rcfrlot.nG    VQ/„  -  V^' .  ^j  % 


Diagram  D. 

.Jp*~n£    of  PegutofmQ    *>l*e  -  H«"    -   224  " 


Ham  «,  Ma„ 

Of****ot    rio*,  or  Utm.<j,l  Seluhan* 

Diagram  c. 

The  results  of  the  tests  given  in  the  table,  and  also 
those  indicated  in  the  diagrams,  prove  that  the  apparatus 
gives  very  accurate  results  when  working  with  a  range  of 
How  m  the  main  of  1—7,  and  a  variation  of  percentage 
■f  chemical  of  1-5.  but  should  greater  ranges  be  required, 
■irrangements  can  be  made. 

,K»  V'J(?*8on,fOT  the   accuracy   of  these   results     being 
^btAined  can  be  easily  explained.     The  Venturi  head  iS 

luM Tfrieti™!U,KVari tS  t  the  S<*uare  of  the  flow-  *■*«■  the 

wulir  ™ I  i        ^  the  paSSageS  of  the  inJector  aDd  the 
•egulating   valve   also   vary   as   the   square   of   the   flow. 


Flo*  t  mom 

ObJonreJ  Hm  of  Chamoal   Sotul*** 


Diagram  E. 


that  the  Injector  will  work  with  a  water  pressure  of  lees 
than  A  an  inch  of  mercury. 

The"  pistons  are  quite  loose  fits  in  the  cylinders,  and 
are  slightly  heavier  than  the  fluid  they  displace.  There 
is,  therefore,  a  small  leak  of  water  past  them,  which  is  in 
an  upward  direction,  except  at  the  conclusion  of  the 
downward  stroke,  when  at  the  moment  of  reversing  the 
valves,  it  is  a  leak  of  chemical  in  a  downward  direction. 
To  prevent  any  passage  of  the  upper  liquid  into  the  lower 
due  to  these  leaks  the  piston  is  provided  with  deep  cir- 
cumferential grooves  in  which  the  fluid  due  to  leakage  in 
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a  downward  direction  ia  stored  an. I  i-  returned  by  the 
■imilar  leakage  in  the  upward  direction,  consequently  there 
is  no  loss  of  chemical. 

Tin'  movement  ol  the  cylindrical  valve  which  controls 
the  movement  "f  the  pistons  ia  worked  entirely  by  the 
pressure  ol  the  mains,  and  n.>t  by  the  Ventnri  lead.  Con- 
Mquently  it  d.x-s  not  interfere  with  the  accurate  working  of 
the  apparatus. 

The  apparatus  exhibited  i:avo  accurate  results  with  a 
■■nation  of  flow  in  the  main  up  t<>  1  to  7.  There  are 
instances,  however,  in  water  supplies  where  the  variation 
reaches  1  to  30.  and  the  following  device  can  be  adopted 
|a  meet  this  requirement. 

re  3  shows  a  Ventnri  tub?  s)>ccially  constructed, 
i  rectangular  metal  box  A.  termed  the  Shuttle  Box 
inserted  where  the  throat  is  usually  situated.  Within  this 
box  ia  fitted  a  moveable  sliding  piece  termed  the  Shuttle 
(B),  in  which  there  are  two  cylindrical  passages  or  throats, 
the  ends  of  both  of  which  are  of  the  same  diameter  as 
atari  tubes  leading  away  from  it  on  either  side. 
One  of  these  throats  is  of  the  same  diameter  throughout, 
and  the  second  is  contracted  in  the  middle. 

If  the  flow  of  the  water  through  the  main  is  small  then 
the  small  throat  is  used,  while  when  it  increases  to  a 
definite  amount  the  larger  throat  is  called  into  operation. 
This  is  effected  by  releasing  the  water  pressure  from  the 
"Utcr  end  of  one  cylinder  (C),  or  the  other  (C,),  the  internal 
pressure  against  both  pistons  being  equal.  Assuming 
that  the  smaller  throat  is  in  operation,  and  the  flow  in  the 
main  increases,  which  in  turn  produces  a  Venturi  head 
as  between  the  main  and  the  shuttle  box,  the  pressure 
flows  along  pipe  I  under  piston  D,  which  is  quite  a  loose 
fit.  and  '9  weighted  to  any  desired  amount,  preferably 
equivalent  to  a  Venturi  head  of  30  feet  of  water.  When 
this  pressure  is  reached  the  piston  rises  and  moves  the 
«lide  valve  E,  releasing  the  high  pressure  water  from  the 
end  of  the  cylinder  by  means  of  the  pipe  2.  As  soon  as  the 
flow  in  the  mains  falls  to  the  same  above  mentioned  limit, 
the  piston  T)  falls,  and  the  small  throat  is  again  brought  into 
service.  The  shuttle  as  it  moves  to  and  fro  slides  upon 
the  flat  surface  of  the  box  in  which  there  is  a  port  connecting 
cither  with  the  wide  or  narrow  throats,  whichever  is  in 
operation  at  the  time.  This  port  is  connected  by  a  pipe 
with  the  outlet  ports  of  the  Injector. 


As  the  admission  of  >  1i.ihk.i1  to  I  much  larger 

whan  the  large  throat  it  in  use  khan  when  the  smuil  one 
is  in  service,  it  ia  naoi  aaarj  thai  the  operation  of  changing 


Fra.»4. 


the  throats  shall  also  simultaneously  change  the  regulating 
valve  (Fig.  4).  This  is  done  by  means  of  cylinder,  F,  into 
either  end  of  which  the  high  pressure 
water  is  admitted  at  the  same  time  as 
to  C  or  C,.  The  tappets,  G,  give  the 
necessary  adjustments  to  regulate  the 
percentage  of  chemical,  and  when  these 
f^J)  Lsi=        are   set   for  any  given  percentage  the 

remainder  of  the  operations  are 
effected  entirely  automatically,  fol- 
lowing the  variations  in  the  flow 
through  the  main. 

In  the  apparatus  exhibited  the 
chemical  is  milk  of  lime,  composed  of 
whiting  1.  water  20.  and  this  has  no 
corrosive  action  on  the  brass  of  which 
the  injector  is  made.  If,  however, 
the  chemical  be  of  a  corrosive  nature 
then  the  parts  exposed  to  it  are  made 
of  vulcanite  or  one  of  the  non  corrosive 
allovs. 

Special  attention  has  been  devoted 
to  producing  an  injector  which,  whilst 
possessing  extreme  accuracy,  is  reli- 
able in  its  action,  is  not  subject  to  wear 
and  tear,  and  above  all  is  not  costly 
to  manufacture.  It  is  believed  that 
the  apparatus  exhibited  possesses  all 
these  qualifications,  and  can  be  em- 
ployed for  all  purposes  where  it  is 
required  to  mix  one  fluid  with  another 
in  definite  and  constant  proportions. 

Xote_ — Should  any  further  informa- 
tion be  required  beyond  that  con- 
tained in  the  paper,  it  can  be  obtained 
by  application  to  The  Stereophagus 
Pump  and  Engineering  Co.,  Ltd.,  39, 
Victoria  Street,  London,  S.W. 
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THE   APPLICATION  OF  JETS  FOR  MIXING 
PURPOSES. 

BY   OSKAR   NAGEL,    PH.D. 

Jet  appliances  consist  principally  of  two  or  more  nozzles 
of  increasing  diameter  and  so  connected  with  each  other 
that  the  jet  of  gas  or  liquid  passes  from  a  narrow  to  a  wider 
nozzle,  whereby  a  vacuum  is  created,  and  the  material  that 
is  to  be  moved,  is  transported  by  the  jet,  which  acts  as 
motor.  Such  apparatus  is  easily  handled,  has  no  moving 
parts,  and  requires  little  repair,  so  that  its  low  efficiency  as  a 
motor  is  not  a  drawback  when  used  only  for  intermittent 
work.  The  injector,  however,  occupies  an  exceptional 
position,  since  the  heat  energy  of  the  steam  is  recovered  by 
being  returned  to  the  boiler. 

The  low  efficiency  of  jet  apparatus  as  "  transporters  " 
is  caused  by  the  fact  that  about  75  per  cent,  of  the  energy 
of  the  jet  is  consumed  in  the  whirl,  which  is  formed  at  the 
transit  of  the  jet  from  one  nozzle  to  the  other.  This  whirl 
effects  so  intimate  a  mixture  of  the  motor  jet  with  the 
medium  to  be  moved,  that  it  is  a  matter  of  surprise  that 
jet  appliances  have  not  been  used  as  "  mixers,"  rather 
than  "  transporters." 

The  chemical  industry  rather  lacks  mixing  appliances  for 
gases  and  liquids,  and  the  jet  apparatus  is  wel  worth 
consideration  for  certain  operations.  One  of  these  is  the 
chamber  process  of  manufacturing  sulphuric  acid,  which 
requires  chambers  of  very  large  dimensions  in  order  to 
mix  the  gases  thoroughly  during  their  passage.  Were  it 
possible  to  introduce  the  gases  as  a  perfect  mixture  into 
the  chamber,  its  dimensions  could  be  much  reduced. 

While  this  apparatus  has  been  recommended  for  moving 
the  gases  through  the  chamber  system,  its  effect  as  a 
mixing  machine  has  been  entirely  overlooked. 

In  order  to  use  the  jet  blower  as  a  mixer  it  must  be 
connected  with  the  system  in  a  different  way  from  what 
it  would  be  if  used  for  the  transportation  of  gases.  It  is 
not  enough  to  lead  steam  jets  through  the  wall  of  the 
chamber,  nor  to  install  a  steam  jet  blower  without  housing 
into  the  pipe  coming  from  the  Glover.  With  such  an 
installation  only  a  part  of  the  gases  would  get  incorporated 
into  the  whirl  and  a  partial  mixture  only  would  take  place. 
In  order  to  effect  a  perfect  mixture,  the  whole  of  the  gas 
must  be  forced  through  the  nozzles.  This  is  accomplished 
by  tightly  connecting  the  gas  pipe  of  the  system,  preferably 
that  part  which  leads  from  the  Glover  to  the  first  chamber, 
with  the  inlet  opening  of  the  steam  jet  blower. 

In  order  to  prevent  the  gases  from  entering  the  chamber 
at  too  high  a  temperature  it  is  advisable  to  enlarge  the  lower 
part  of  the  casing  of  the  steam  jet  blower.  In  the  space 
so  gained  a  tubular  cooler  is  provided  (for  either  air  or 
water)  in  order  to  cool  the  gases  to  65°  C.  The  gases 
travel  from  the  Glover  through  the  jet  blower  to  a  small 
chamber  and  from  here  through  two  reaction  towers  to  the 
Gay  Lussac. 

In  order  to  increase  the  mixing  effect  of  the  apparatus 
as  much  as  possible  and  to  reduce  the  "  motor-effect  "  of 
the  jet  it  is  best  to  have  the  gas  delivered  at  the  inlet 
opening  of  the  apparatus  at  atmospheric  pressure,  so  that 
the  function  of  the  jet  blower  is  exclusively  to  mix  the  gases, 
the  latter  being  delivered  at  the  outlet  of  the  apparatus  at 
atmospheric  pressure.  By  this  mode  of  working  the 
efficiency  of  the  jet  as  a  mixing  machine  reaches  a  maxi- 
mum, at  which  20  cb.m.  of  air  is  drawn  through  the 
nozzle  by  means  of  1  kilo,  of  steam  of  2  atmospheres. 

It  is  clear  from  these  figures  that  in  the  chamber  process 
less  steam  is  needed  for  effecting  the  mixture  of  the  gases 
than  is  required  for  the  reaction  leading  to  the  formation 
of  sulphuric  acid.  The  plus  of  steam  necessary  for  the 
formation  of  the  acid  can  either  also  be  sent  through  the 
jet  apparatus  (in  which  ease  the  apparatus  would  need  to 
be  correspondingly  larger),  the  energy  of  the  plus  steam 
being  utilised  for  the  increase  of  the  draught  in  the  cham- 
bers, or  it  may  be  injected  directly  into  the  chamber  by 
means  of  spray  nozzles. 

Preliminary  experiments  show  that  for  a  plant  in  which 
3150  kilos,  of  sulphur  are  burnt  per  day,  a  chamber  of  a 
capacity  of  850  cubic  meters  may  be  sufficient,  if  after 
the  chamber  two  reaction  towers  are  provided.     The  first 


tower  should  contain  about  20  layers  of  20  plates,  the 
second  about  30  layers  of  12  plates  each. 

While  we  are  able  to  utilize  the  steam  jet  as  a  mixer  in  the 
chamber  process,  we  can  with  the  same  convenience  apply 
the  liquid  jet  in  the  contact  process.  In  this  case  sulphuric 
acid  is  used  as  "  motor  "  liquid,  while  trioxide  is  the 
material  to  be  drawn  into  the  whirl.  By  using  a  water  jet 
condenser  very  satisfactory  results  are  obtained  in  this 
process  of  absorption  and  also  in  other  processes  of  similar 
nature. 

An  effect  in  many  respects  similar  to  that  of  jet  apparatus 
is  obtained  by  spray  nozzles,  since  the  spray,  in  forming 
a  hollow  cone,  creates  a  vacuum  in  the  direction  of  its 
motion.  On  the  other  hand  the  spray  is  also  a  mixing 
machine  and  adapted  to  effect  absorption  of  large  volumes 
of  gases  with  small  volumes  of  liquids.  For  this  purpose  the 
spray  nozzle  must  be  enclosed  in  a  suitable  cover  in  order  to 
force  every  particle  of  the  gas  through  the  hollow  cone  of  the 
sprayed  liquid. 


Meeting  held  at  Burlington  House,  on  Monday,  May  ith 
1914. 


MR.    W.    F.    REID    IN    THE    CHAIK. 


A  REACTION  OF  TETRANITROMETHANE. 

BY  PROF.  W.  R.  HODGKINSON  AND  CAPT.  F.  R.  J.  HOABE. 

Some  time  ago  (Chem.  Soc.  Trans.,  1910,  2099)  an  easy 
method  of  formation  of  tetranitromethane  from  acetic 
anhydride  was  described  by  F.  D.  Chattaway. 

A  small  quantity  was  given  to  me  by  the  author  for  trial  if 
if  could  be  employed  for  a  particular  technical  purpose. 
Incidentally  it  was  found  that  in  alcoholic-ammoniacal 
solution  certain  metals — as  copper  and  nickel — caused  a 
somewhat  vigorous  action  with  subsequent  separation  of  a 
crystalline  substance,  whilst  other  metals,  as  iron  and 
aluminium,  were  under  the  same  conditions  quite  inert. 
After  a  number  of  experiments  it  was  observed  that  only 
those  metals  were  active  which  form  amides  or  amino- 
like  compounds,  as  copper,  zinc,  cadmium  and  nickel, 
directly  on  contact  with  air,  ammonia  and  water. 

Tetranitromethane  is  freely  soluble  in  alcohol  and 
acetone.  These  solutions  do  not  act  upon  metals  until 
ammonia  is  added.  A  yellow  colouration  then  develops, 
the  temperature  rises,  and  there  is  a  slight  evolution  of  gas 
(nitrogen,  carbon    dioxide). 

As  the  action  on  copper  was  observed  only  to  becorm 
vigorous  after  a  small  quantity  of  the  blue  cupramim 
compound  had  formed,  a  cupramine  solution  was  addei 
to  an  alcoholic  solution  of  tetranitromethane.  Crystal 
formed  almost  immediately.  Analysis  of  these  showe* 
them  to  be  identical  in  composition  with  those  forme' 
from  the  metal  in  an  ammoniacal-alcoholic  solution  < 
tetranitromethane. 

Similar  results  were  obtained  with  nickel,  zinc  an 
cadmium-amine-solutions,  and  later  it  was  found  tha 
the  same  compounds  were  also  produced  by  adding  a 
ammonuim  (double)  salt,  such  as  nickel-ammonium  nitrat 
to  the  tetranitromethane  solution. 

These  compounds  crystallised  well  from  hot  absolu 
alcohol  or  acetone  but  hydrolysed  somewhat  rapidly  i 
heating  with  water.  The  result  of  the  hydrolysis  of  tl 
nickel  compound  led  to  the  observation  that  when  tetr 
nitromethane  is  dissolved  in  alcoholic  ammonia  some  niti 
formamine,  C(N02)3NH,,  results,  alcohol  at  the  same  tii 
becoming  oxidised.  Analysis  for  nitrogen  by  combusti 
in  vacuum  tube  gave  N2  33-7  and  33-5  ;  calculated  i 
C(N02)3NH2,  33-7  per  cent. 

Crystallised  from  ammoniacal  alcoholic  soluti' 
the  nickel  salt  appears  to  have  the  composite 
[C(N02)3NH]2Ni.3NH3.H20. 

Analysis  :  Nickel — mean  of  3  analyses,  12  7  ;  nitrog 
34-4  and  34-8.     Calculated,  Ni  12-9  ;    N8  34-5  per  ce 

Copper  salt  [C(N02)3NH]2Cu.3NH3.H2o"  Found,  Cu  1 
per  cent.  ;    N2  31-03  per  cent.     Calculated,  Cu  130/ 
cent.  ;   N„  30-94  per  cent.     The  silver  salt  prepared  fi 


vol.  xxxiii.,  no.  10.1    a i : i > i : i : x  &  lockktt— oxidation-  of  skwaok  wmiui  r  filters. 


523 


amiuonio  silver  nitrate  ill  n  similar  manner  d>  tin'  other* 
■   on   analysis :     silver,   30-19   and   :>ii  :!."> ;    nitrogen, 
i  and  25-63  per  cent.     Caloulatod  for 
ii  <N0,),NHAg)3NHt,  Ag  S6-9,  N. -'•"'"  per  oent 
Molocular  weight  determination  (boiling  point)  in  aeetone 

results  distinctly  confirmatory  of  the  ahove  formula, 

immonia  seems  to  be  split  ofl  from  these  oompounds  by 

Ions  heating  in  acetOM  or  nlenhol.  All  these  substances 
explode  or  burn  rapidly  when  heated  and  are  also  sensitive 
when  dry  tn  percussion  or  friction. 

Ilevon'd  the  analyses  and  elmllioscopic  molecular  weight 
determination,  no  proof  of  the  ahove  formula  is  at  present 
put  forward. 


Manchester  Section. 


Heeling  held  at  the  Grand  Hotel  on  Friday,  April  3rd,  1914. 


MR.  J.  H.  HOSEASON  IS  THE  1  II  MR. 


EXPERIMENTS  ON  THE  OXIDATION  OF  SEWAGE 
WITHOUT  THE  AID  OF  FILTERS. 

BY  EDWARD  ARDERN,  M.SC,  AND  WILLIAM  T.  LOCKKTT,  M.SC. 

It  ha?  long  been  known  that  if  sewage  be  exposed  to  the 
air  for  a  sufficient  i>eriod  of  time,  the  organic  contents  are 
gradually  oxidised,  with  the  formation  of  a  deposit  of  so- 
called  "  humus  "  and  the  final  production  of  nitrate  from 
the  ammonium  salts  and  the  nitrogenous  organic  matter. 

This  purification  change  of  which  the  course  of  the  re- 
action has  been  so  carefully  studied  and  thoroughly 
worked  out  by  Adeney  in  his  researches  on  behalf  of  the 
Royal  Commission  on  Sewage  Disposal,  takes  place,  how- 
ever, comparatively  slowly,  and  even  if  aided  by  direct 
aeration,  by  no  means  becomes  a  practical  method  of  sewage 
purification. 

Numerous    investigators   have    from    time    to   time   en- 
deavoured  to   utilise   aeration   methods   in   the   practical 
solution  of  the  sewage  problem,  but  until  quite  recently 
without  any  reasonable  amount  of  success. 
Among   the  earlier   investigations   may   be   mentioned 
ge  of  Dupre  and  Dibdin1  on  the  aeration  of  London 
■iid  those  of  the  Massachusetts  State  Board  of 
Health  relating  to  the  use  of  aeration  in  the  filtration  of 
sewage   through   gravel   and   sand    filters.     Dr.    Drown,2 
chemist  to  this  Board,  concluded  from  the  results  of  a  series 
of  experiments,  that  the  oxidation  of  organic  matter  in 
water  was  not  hastened  by  vigorous  agitation  with  air. 

Waring3  of  the  United  States  was  one  of  the  first  to 
apply  aeration  methods  in  the  purification  of  sewage  on  a 
working  scale. 

In  Hsii  Hartland  patented  an  aeration  chamber  for  the 
purification  of  sewage  or  tank  effluent,  which  Kaye  Parry4 
employed  in  experiments  undertaken  in  1887,  while 
in  1892  Lowcock  conducted  experiments  on  the  aeration 
of  filter  beds  by  a  forced  air  supply. 

In  the  latter  year    Mason    and    Hine5    published    the 
Its  of  a  research  on  the  aeration  of  mixture  of  sewage 
and  water  in  which  they  concluded  that  aeration  had  but 
little  oxidation  effect  on  the  sewage. 

!n  ISO  7  Fowler6  investigated  the  effect  of  aeration  on 
the  effluent  resulting  from  the  chemical  precipitation  of 
Manchester  sewage,  without  any  very  tangible  results 
being  obtained,  at  any  rate  so  far  as  the  total  amount  of 
oxidation  was  concerned. 

It  would  thus  appear  that  the  results  of  the  earlier 
investigations  on  the  subject  of  aeration  of  sewage,  indi- 

1  Report  to  Royal  Commission  on  the  Metropolitan  Sewage 
Disposal.  1884,  Vol.  2. 

•  Clark  and  Adams,  Engineering  Record,  February  7th,  1914, 
P 

"  Rafter  and   Raker,   1394,   Sewage   Disposal   in   the   United 

i,  p.  535. 
'  Trans.  Inst.  C  E.  Ireland.  Vol.  XX..  1888. 

•  Journ.  Amer.  Chem.  Soe..  Vol.  14  p  7. 

•  Annual  Report,  1897,  Rivers  Dept.,  Manchester  Corporation. 


oated  that  aeration  /»r  >t  could  not  be  considered  as  a 
practicable  adjunct  in  the  process  ol  sewage  purification. 

Recently.  however,  the  BUbjeol  hat  I u  i . - . . j .. ■  1 1 , ■ . i  In   I  h - 

work  of  Black  and  Phelps,  Clark,  Oage  and  Adams,  ami 

Fowler  and  Mumford. 

In  dealing  with  the  question  oi  the  pollution  of  the  New 
York  Harbour,  Black  and  Phelps7  studied  the  possi- 
bilities of  the  apple  aii,, n  ,,|  aeration  to  tho  treatment 
of  sewage. 

Their  experiments  dealt  with  the  aeration  of  both 
fresh  and  partially  scpticised  sewage,  in  various  t\  p, 
tanks  and  it  was  shown  that  under  certain  conditions  it 
was  |K>ssiblo  by  means  of  a  reasonable  amount  of  aeration 
to  remove  the  more  readily  putrescible  matters  from  the 
scwageand  thereby  to  a  certain  extent  increase  its  stability. 

Black  and  Phelps  were  so  far  convinced  of  the  practic- 
ability of  such  methods  of  treatment  of  sewage,  as  to 
recommend  that  the  sewage  from  a  certain  section  of  the 
New  York  area  should  be  dealt  with  on  these  lines,  prior 
to  discharge  into  the  waters  of  the  harbour. 

In  the  Annual  Report  of  the  Massachusetts  State 
Board  of  Health  for  the  year  1912,  published  at  the  end 
of  1913,  is  described  an  investigation  by  Clark  and  Do  M. 
Gage  on  the  possibilities  of  tho  use  of  aeration  for  pre- 
liminary treatment  of  sewage  prior  to  filtration.  They 
found  that  simple  aeration  of  sewage  for  24  hours  reduced 
the  free  and  albuminoid  ammonia  to  some  extent  and  that 
with  sewage  which  was  both  aerated  and  seeded  with 
green  growths — Protococcui  and  Scenedesmui — the 
albuminoid  ammonia  was  even  more  noticeably  reduced. 
Later  it  was  found  that  appreciable  nitrification  was 
obtained  within  24  hours  in  the  aerated  sewage  containing 
the  green  growths. 

Subsequently  Clark  and  Gage  found  that  aeration  for  a 
much  shorter  period,  in  a  tank  containing  slabs  of  slate 
about  one  inch  apart,  covered  with  a  compact  brown 
growth  of  sewage  matters,  was  sufficient  to  coagulate  the 
sewage  colloids,  and  thus  to  produce  a  well  clarified  non- 
nitrified  effluent  capable  of  satisfactory  filtration  at 
several  times  the  normal  rate. 

Later  Fowler  and  Mumford8  carried  out  experiments 
on  the  action  in  the  presence  of  air,  of  an  organism 
designated  "  M7  "  (isolated  by  Mumford  from  ponds 
receiving  water  discharged  from  a  colliery)  on  sewage 
containing  a  certain  proportion  of  iron  salts. 

This  organism  has  the  property  of  precipitating  the 
iron  as  ferric  hydroxide    from  solutions  of  iron  salts. 

In  the  paper  referred  to,  it  is  stated  that  sewage  (in 
presence  of  a  certain  quantity  of  iron  salts)  inoculated 
with  this  organism,  can  be  thoroughly  clarified  by  six 
hours  aeration.  The  resultant  effluent  after  settlement 
of  the  separated  organic  colloids,  was  quite  clear  and 
practically  free  from  colloids.  It  is  further  stated  that 
although  the  ordinary  methods  of  analysis  failed  to  reveal 
the  extent  of  the  change  effected  by  the  above  treatment, 
the  effluent  after  aeration  was  always  non-putrefactiv;  on 
incubation,  and  could  be  readily  oxidised  and  nitrified  by- 
filtration  at  a  high  rate. 

In  quite  a  recent  publication  Clark  and  Adams9  give 
the  results  obtained  during  12  months  operation  of  the 
specially  constructed  tank  used  in  their  earlier  experi- 
ments  previously   referred   to. 

It  is  shown  that  a  rather  better  coagulation  of  the  organic 
colloids  and  purification  of  the  sewage  generally,  can  be 
obtained  by  means  of  aeration  for  a  period  of  five  hours, 
under  the  conditions  of  experiment,  than  is  obtained  by 
efficient  chemical  precipitation,  and  at  a  considerably 
reduced  cost. 

The  effluent  resulting  from  the  aeration  treatment  was 
applied  to  trickling  filters  10  feet  deep,  at  rates  varying 
from  8  to  10  million  gallons  per  acre  per  <*»?•,  "I1"  'he 
production  of  a  well-nitrified  and  thoroughly  stable  filtrate. 

In  connection  with  the  experiments  earned  out  by- 
Clark  and  hU  colleagues,  it  should  be  mentioned  that  the 
sewage  treated  was  considerably  more  dilute  than  the 


'  Mass  Inst,  of  Technology.     Contributions  from  the  Sanitary 
Research  Laboratory.  VoT^.,  Boston.  Mimilllll.  ftl.  1911. 

•  Journal  of  Roy.  San.  Inst.,  November    1913. 

•  Engineering  Record,  February  ,th,  1914,  p.  1^8. 


524 


ARDERX  &  LOCKETT— OXIDATION  OF  SEWAGE  WITHOUT  FILTERS. 


[May  30V  1914. 


majority  of  English  sewages,  as  will  be  sun  from  the 
following  average  analytical  returns  taken  from  the 
paper  quoted. 

Parts  per 
100.1" 

Oxygen  consumed      3-52 

Free  and  saline  ammonia    8-62 

Abuminoid  ammonia     >'."., 

The  researches  of  Clark.  Gage,  and  Adams,  and  of 
Fowler  and  Mumford,  show  a  marked  advance  on  previous 
work,  but  it  will  he  seen  that  in  the  case  of  the  former 
investigators  the  idea  of  surface  contact  is  retained,  e- 
evideneed  by  the  construction  of  the  aeration  tank,  and 
that  in  order  to  produce  a  nitrified  and  stable  effluent, 
further  treatment  in  filters  is  still  required. 

With  regard  to  the  method  of  treatment  suggested  by 
Fowler  and  Mumford,  while  the  clarification  is  effected 
in  the  absence  of  surface  contacts,  the  questions  of  inocula- 
tion and  the  addition  of  iron  salts  are  introduced  and  the 
provision  of  filters  for  the  rapid  treatment  of  the  clarified 
effluent  remains. 

In  a  previous  communication  to  this  section  <'f  the 
Society10  in  regard  to  the  effect  of  the  waste  liquor  from 
sulphate  of  ammonia  plants  on  the  oxidation  of  sewage, 
the  present  authors,  in  conjunction  with  Dr.  Fowler,  gave 
some  results  of  the  direct  aeration  of  sewage. 

It  was  noted  that  while  some  coagulation  of  the  colloid 
matter  took  place  in  the  course  of  twenty-four  hours 
aeration,  a  period  of  several  weeks  elapsed  before  nitrifica- 
tion was  complete. 


algal  growth.  Dr.  Fowler  suggested  that  new  work 
might  with  advantage  be  carried  out  on  somewhat  similar 
lines. 

Acting  on  this  suggestion,  further  investigations  with, 
regard  to  the  subject  of  aeration  of  sewage,  were  under- 
taken by  the  authors. 

An  account  of  the  results  which  have  so  far  accumulated. 
is  given  in  the  following  paragraphs. 

Preliminary  experiments. 

In  a  series  of  preliminary  experiments,  samples  of 
Manchester  raw  sewage,  contained  in  bottles  of  80  oz. 
capacity,  were  aerated  until  complete  nitrification  ensued  ; 
the  aeration  being  effected  by  drawing  air  through  the 
sewage  by  means  of  an  ordinary  filter  pump. 

In  the  ease  of  the  first  experiment,  about  five  weeks' 
continuous  aeration  was  required  in  order  to  obtain 
complete  nitrification,  as  had  been  previously  observed 
At  the  end  of  this  period  the  clear  oxidised  liquid  wa> 
removed  by  decantation,  and  a  further  sample  of  raw 
sewage  aerated  in  contact  with  the  original  deposited 
matter,  until  the  sewage  was  again  completely  nitrified. 

This  method  of  treatment  was  repeated  a  number 
of  times  with  the  retention  in  each  case  of  the  deposited 
solids. 

It  was  found  that  as  the  amount  of  the  deposited! 
matter  increased,  the  time  required  for  each  succeeding 
oxidation   gradually   diminished   until  eventually   it   was. 


Ffffct  ^Varying  Proportions 

„;  Activated  Sludge 
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Perios    f  Aeration    (  in  hours) 


In  November,  1912.  Dr.  Fowler  visited  the  States  in 
connection  with  the  question  of  the  pollution  of  the  New 
York  Harbour.  Shortly  after  his  return  he  described  to 
the  authors  a  laboratory  experiment  which  he  had  seen  in 
progress  at  the  Lawrence  Experiment  Station,  Massa- 
chusetts, which  evidently  referred  to  the  earlier  work  of 
Clark  and  his  colleagues  on  the  aeration  of  sewage  in  the 
presence  of  green  organisms,  as  the  bottle  in  which  the 
sewage  was   aerated   was   coated   inside   with   strands   of 
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possible  to  completely   oxidise  a  fresh  sample  of  crude 
sewage  within  twenty-four  hours. 

For  reference  purposes  and  failing  a  better  term,  the 
deposited  solids  resulting  from  the  complete  oxidation  of 
sewage     have     been      designated     "  activated    -sludge 
Reference  to  its  general  characteristics,  chemical  composi 
tion  and  biological  contents  will  be  made  later. 

As  a  result  of  these  preliminary  experiments  the  follow- 
ing observations  may  be  made  : — 

(a)  In  order  that  the   final   nitrification  change  may 
proceed    without    hindrance,    it     is    necessary    that   t 
alkalinity  or  basicity  of  the  sewage  should  be  rather  nn"' 
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than  equal  to  the  nitric  Mid  resulting  from  nitrification  of 
the  ammonium  *-.ilt ^.  In  some  oases  it  hu  oonasqnentiy 
been  found  aeoenrj  to  add  .1  small  quantity  01  alkali 
prior  to  complete  nitrification. 

(fti  It  is  essential  tint  the  activated  -bulge  should 
be  kept  in  intimate  contact  with  tin-  sewage  during 
aeration. 

l"h  1-  point  is  illustrated  by  an  experiment,  the  n 
which  an  given  in  Table  I  from  which  it  will  be  Been  that 
while  tin  initial  effect  on  the  oxidisable  matters  as 
measured  l>\  the  oxygen  absorption  test,  is  not  materially 
affected,  on  furthei  aeration  .1  marked  improvement  is 
shown  m  the  case  where  the  activated  aludge  is  kept  in 
intimate  contact  with  the  sewage,  than  when  such 
conditions  do  not  obtain.  Further,  in  regard  to  the 
amount  of  nitrification  very  much  greater  differences  are 
to  be  observed.  This  is  of  considerable  importance,  as  it 
will  be  seen  from  later  experiments  that  the  maintenance 
of  the  activity  of  the  sludge  is  considerably  influenced 
by  tin-  extent  to  which  the  oxidation  is  carried. 

(e)  That   the  relation  of  the   volume  of  the  activated 
Ige  to  the  volume  of  sewage  treated  is  of  importance, 
more  especially  in  regard  to  the  rate  of  nitrification. 

This  latter  point  is  dearly  shown  by  the  results  of  an 
experiment  which  was  actually  carried  out  much  later  on 
in  the  course  of  this  investigation  and  which  are  given  on 
Table   la  (p.  526)  and  plotted  in   Kigui 

It  will  be  seen  from  this  table  and  diagram  that  while 

I  from  the  dilution  effect,  the  reduction  in  the  amount 

cidisable  matter  is  not  seriously  affected  by  the  varying 

proportions  of  activated  sludge,  the  amount  and  rate  of 

nitrification  are  influenced  in  a  marked  deg 

'ation  of  Manchester  sewage. 

having    accumulated    a     sufficient    volume     of 

activated   sludge   in   the   manner   previously   described,   a 

-    of   determinations    were    made     oi   the    effect    of 

aeration  in  contact  with  the  sludge,  of  various  samples  of 

tfcc  Manchester  sewage  received  at  Davyhulme. 

ji  Dora]  a  proportion  of  one  volume  of  activated 
sludge  to  four  volumes  of  sewage  was  taken,  although  in  the 
earlier  experiments  .1  much  smaller  proportion  of  sludge 
mployed. 
A  number  of  typical  results  arc  recorded  in  Table  2. 
In  each  of  the  experiments  quoted  the  samples  of  sewage 
taken  an    twenty-four  hours  average  samples. 

m  e  to  this  table  will  show  that  an  extraordinarily 
high  :    purification    can    be   obtained    within    a 

reasonable   period   of   time   by   aeration   in   contact   with 
the  activated  slui  t 
On   the   average,    aeration    under   the    conditions    of 
riment   for  a  period  of  six  hours,   with  subsequent 
ifficien!  to  obtain  a  percentage  purification 
as  measured   by  the  four  hours  Oxygen  Absorption  and 
Albuminoid  Ammonia  Tests,  quite  equal  to  that  yielded 
b]   efficient   bacterial  niters,     [n  all  cases  the  resultant 
effluent  is  non  putrefactive  on  incubation. 
The  amount  of  nitrification  obtained  during  this  period 
certain   extent    on   the   concentration   or 
ogth  of  the  dt  with.     In  several  instances. 

when  treating  wet  weathei  - 

been  found  sufficient  to  completely  oxidise  the  ammonia 
e  Tabic  2,  Expt.  No.  30).  '   With  average  strength 
Manchester  sewage  the  free  and  saline  ammonia  content 
lirely  removed  in  from  Id  to  IS  hours'  aeration. 
It  should  be  mentioned,  that   all  the  experiments  have 
.  worked  on  the  fill  and  draw  method,  and  it  may  be 
reasonably  anticipated  that  equally  good  results  would  be 
obtained  with  a  less  aeration  period,  when  working  on  a 
continuous  flow  system. 

Outdoor  experiments  are  being  commenced  in  which  a 
Linuous  flow  of  a  mixture  of  sewage  and  activated 
-•    will  t>e  passed  through  an  aeration  chamber. 

Course  of  reaction. 

In  all  cases  it  has  been  noted  that  there  is  a  rapid 
initial  effect  on  the  oxidisable  matters  both  colloidal,  etc., 
and  erystalloidaL  with  the  production  in  a  period  of  about 
three  hours  ot"  a  well-clarified  effluent. 

The  later  stages  of  the  aeration  are  largelv  confined  to 
the  nitrification  of  the  ammonium  compounds. 


In  order  to  clearly  illustraf 
the  p-siilt-  of  an  Barf]  i  xpei  nnenl  (see  table  2,  p.  527,  Kxp. 
14)     are    quoted,    in    which    a    small     proportion    only    of 
activated  sludge  was  employed,   is  in  the  later  experiments 
with  an  increased  proportion  ■•(  sludge  the  fit 
occurs  rapidly  and  consequently  nitrifioatic 
so  early  as  to  partially  mask  the  course  of  in 

The  results  of  this  experiment   are   plotted    in 
from   which   it    will   lie  seen   that    the    purification     hinge 
follows  on  the  lines  demonstrated  by  Adeney. 

In   view   of    this    fact     it  lit    of   int. 

endeavour  to  sectionise  the  purification  process  into 


Course  of  Reaction 
Experiment  N°  14 

rfOftsim  St»*ca  _ 

4ftM*3  OlTtp  Al5*       S  SO 
RtatSlUK    NH,       2  14 

IliukiWD     MM  73 
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carbonaceous  fermentation  and  (4)  a  nitrification  pi 
with  the  idea  of  comparing  the  results  with  those  obtained 
by  the  orginal  method  of  working. 

Attempt  to  seciionUe  the  oxidation  process. 

For  the  purpose  of  this  experiment  a  partially  activated 
sludge  was  taken,  which  while  it  was  capable  of  effecting 
the  first  change,  i.e.,  the  removal  of  the  oxidisable  matter 
did  not  actively  promote  nitrification. 

Three  large  bottles  were  used. 

(1)  Containing  a  certain  volumeof  this  partially  activated 
sludge  (a    sludge). 

(2)  (S  sludge)  and  (3)  (a/3  sludge)  Containing  a  similar 
volume  of  thoroughly  activated  sludge  which  had  been 
proved  capable  of  vigorously  promoting  nitrification. 

The  cxjieriment  was  carried  out  in  the  following  manner. 
Equal  volumes  of  the  same  sample  of  sewage  were  intro- 
duced into  bottles  Nos.  1  and  3  and  aeration  commenced. 
At  the  end  of  two  hours"  aeration  the  contents  of  bottle 
No.  1  were  allowed  to  settle  for  two  hours  an  1  the 
supernatant  liquor  was  decanted  into  bottle  No.  2. 
Another  sample  of  sewage  was  then  added  to  bottle  No.  I 
and  aeration  resumed.  After  a  further  two  hours'  aeration 
the  i  ;  each  of  the  bottle-  were  allowed  to  settle 

for  two  hours. 

In  this  manner  an  effluent  was  obtained  from  bottle 
No.  2  which  ha/I  received  two  hours'  aeration  in  contact 
with  the  partially  activated  (a)  sludge  and  a  further  two 
hours'  aeration  in  contact  with  actively  nitrifying 
sludge,  and  from  bottle  No.  3  an  effluent  which  had  been 
aerated  for  six  hours  in  contact  with  thoroughly  activated 
(oS)   sludge. 

This  method  of  operation  was  repeated  as  often  as  was 
reasonable  practicable  within  the  twenty  four  hours,  with 
the  result  that  the  partiallv  activated  sludge  and  nitrifying 
sludge  (bottles  Nos.  1  and  2)  dealt  with  three  volumes  of 
sewage  each  working  day,  as  compared  with  the  two 
volumes  treated  bv  the  thoroughly  activated  sludge. 

The  results  obtained  during  the  course  of  this  experiment 
are  given  in  Table  3   (p.  52s). 

Reference  to  this  table  will  show  that  there  was  no  very 
material  difference  in  the  effluents  yielded  by  the  two 
methods  of  working.  ._..•.  ,.        ■.,. 

At  the  same  time  it  will  be  seen  that  the  results  with 
the  ordinary  activated  sludge  show  a  marked  deterioration 
as  compared  with  those  previously  obtained,  particularly 
in  regard  to  the  amount  of  nitrification. 
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ARhKHX   jfcj.tit  KKTT  -U-XUiATIiiX  OF  SEWAGE  WITHOUT  FILTERS.         [May.  30,  1914. 
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In  the  absence  of  any  other  altered  factor  this  decreased 
efficiency  might  reasonably  have  been  ascribed  to  the 
fact  that  while  in  the  previous  experiments  any  particular 
sample  of  sewage  was  always  aerated  in  contact  with  the 
activated  sludge  for  from  20  to  24  hours  to  ensure  complete 
nitrification,  in  the  present  case,  at  the  end  of  first  six 
hours  aeration  the  purified  liquor  was  replaced  with  a 
further  sample  of  sewage. 

Unfortunately,  however,  during  the  course  of  this  series 
of  experiments,  low  temperatures  were  experienced, 
not  only  with  the  sewage  dealt  with,  but  also  in  the 
laboratory,  owing  to  trouble  with  the  heating  apparatus. 

It  was  thus  impossible  to  say  to  what  extent,  if  any, 
either  of  these  two  factors  influenced  the  results  obtained, 
and  instead  of  continuing  sectionised  experiments  on  these 
lines,  attention  was  diverted  to  the  study  of  the  questions 
involved. 

Before  leaving  this  part  of  the  subject  it  may  be  stated 
that  while  the  above  experiment  failed  to  determine  the 
possibilities  of  sectionising  the  oxidation  process  the 
matter  has  not  been  lost  sight  of,  and  it  is  the  intention 
of  the  authors  to  return  to  this  question  at  an  early  date. 

Maintenance  of  Sludge  Activity. 

In  order  to  determine  how  far  the  purification  effect 
of  the  activated  sludge  was  influenced  by  not  carrying  the 
oxidation  process  to  complete  nitrification  the  following 
experiment  was  carried  out. 

Activated  sludge  of  known  efficiency  was  divided  into 
four  equal  volumes  and  placed  into  separate  bottles,  viz., 
A.  B.  C.  and  D.  each  of  four  litres  capacity  and  containing 
a  sample  of  the  same  sewage. 

The  following  procedure  was  then  adopted  : — 

Bottle  A. — Sewage  aerated  for  six  hours  in  contact 
with  activated  sludge,  followed  by  two  hours'  settlement, 
sample  of  purified  effluent  taken,  remaining  contents  of 
bottie  aerated  for  14  to  16  hours  longer. 

Bottle  B. — Sewage  aerated  in  contact  with  activated 
sludge  for  ten  hours,  sample  taken  at  end  of  six  hours. 

This  operation  was  repeated  twice  during  the  twenty- 
four  hours. 

Bottle  C. — Sewage  aerated  in  contact  with  activated 
sludge  for  six  hours,  sample  taken  and  purified  effluent 
removed  as  in  A.  Sludge  was  then  aerated  for  the 
remainder  of  the  day. 

Bottle  D.- — Sewage  aerated  for  six  hours  in  contact 
with  activated  sludge,  followed  by  two  hours'  settlement 
and  subsequent  removal  of  purified  effluent  by  decantation. 

This  operation  was  repeated  three  times  during  the 
twenty-four  hours. 

It  will  be  seen  that  with  similar  aeration  the  sludge 
in  bottle  D.  dealt  with  three  volumes  of  sewage  to  two 
volumes  in  case  of  bottle  B.  and  one  volume  in  the  case  of 
bottle  A.,  while  the  sludge  in  bottle  C.  also  only  dealt 
with  one  volume  of  sewage,  but  the  amount  of  air  required 
for  aeration  was  reduced  by  the  fact  that  for  from  14  to 
16  hours  the  sludge  alone  was  aerated. 

A  series  of  results  obtained  during  the  course  of  this 
experiment  are  given  in  Table  4  (p.  528). 

The  results  of  the  first  experiment  of  this  series 
(Experiment  54)  are  given  in  order  to  show  that  the 
activity  of  the  sludge  in  each  case  was  identical.  As  the 
experiment  proceeded,  while  the  oxidation  effect  as 
measured  by  the  oxygen  absorption  test  differed  only 
slightly  according  to  the  method  of  working,  a  marked 
difference  was  observed  in  the  amount  of  nitrification.  In 
the  case  of  the  sludge  contained  in  Bottle  A.,  which 
only  dealt  with  one  sample  of  sewage  per  day,  the 
nitrification  was  maintained  as  in  the  first  experiment, 
but  in  each  of  the  other  methods  of  working  the  nitrification 
was  seriously  impaired,  in  fact  almost  inhibited. 

It  was  observed,  however,  that  the  sludge  in  Bottle  C. 
after  the  removal  of  the  oxidised  effluent,  had  not  been 
well  aerated  during  the  period  of  working.  Accordingly 
means  were  adopted  to  improve  this  aeration.  The 
results  obtained  during  the  second  and  third  week's 
working,  of  which  typical  examples  are  given  (Experiments 
59 — 66)  show  that  the  effect  of  this  improved  aeration  was  to 
maintain  the  activity  of  the  sludge  and  consequently  to 


yield  similar  results  to  those  obtained  when  the  whole 
of  the  sewage  and  sludge  was  aerated  for  22  hours. 

It  will  be  seen  that  the  results  obtained  with  the  sludge 
contained  in  Bottle  D.  gradually  deteriorate  with  the  total 
inhibition  of  nitrification.  In  the  case  of  the  sludge  in 
Bottle  B.  the  falling  off  in  its  activity  was  not  so  marked, 
although  the  nitrification  was  considerably  reduced. 

It  is  evident  from  the  results  of  this  experiment  that 
the  activity  of  the  sludge  is  gradually  diminished,  when 
working  on  the  fill  and  draw  method,  if  it  is  called  upon  to 
treat  further  samples  of  crude  sewage,  prior  to  the  complete 
nitrification  of  the  previous  sample  dealt  with. 

The  results  also  show  that  this  difficulty  may  be  over- 
come by  simple  aeration  of  the  sludge  alone,  until  the  free 
and  saline  ammonia  content  is  removed. 

Influence  of  Temperature. 

In  order  to  determine  the  influence  of  temperature  on 
the  oxidation  process  a  series  of  experiments  extending 
over  several  weeks  were  carried  out  on  the  aeration  of 
Manchester  sewage  in  contact  with  activated  sludge  at 
temperatures  varying  from  5° — 30°  C.  A  number  of 
typical  results  are  given  in  Tables  5, 6  and  7  (pp.  529 — 531), 
It  should  be  mentioned  that  in  all  the  experiments 
quoted  in  this  section  of  the  work,  the  activated  sludge 
dealt  with  one  volume  only  of  sewage  per  day.  Samples 
were  taken  after  three,  six  and  nine  hours'  aeration 
respectively  and  then  aeration  was  resumed  until  the  next 
dose  of  sewage  was  treated. 

It  was  found  that  the  oxidation  process  could  be  main- 
tained within  a  fairly  wide  range  of  temperature.  At 
temperatures  constantly  below  10°  C.  a  very  marked 
deterioration  in  the  results  was  observed,  especially  with 
regard  to  the  removal  of  the  colloidal  matters.  Also 
nitrification  was  practically  inhibited  within  a  period  of 
nine  hours'  aeration.  It  is  fairly  evident  that  this  effect 
would  be  accumulative  over  a  prolonged  period  of  working 
with  the  probable  eventual  production  of  inactive  sludge. 
At  temperatures  varying  from  12 — 14°  C,  which  is  the 
usual  air  temperature  of  the  laboratory,  the  activity  of  the 
sludge  was  well  maintained  with  the  production  at  all 
times  of  a  satisfactory  effluent- 
It  was  further  observed  that  with  a  temperature  of 
20°  C.  equally  good  results  were  obtained  as  regards  the 
removal  of  the  oxidisable  matter  and  clarification  effect, 
with  an  increase  in  nitrification  during  the  later  periods 
of  aeration. 

Working  with  temperatures  as  high  as  30°  C.  it  was 
found  that  the  initial  clarification  effect  was  to  some  extent 
interfered  with  and  that  the  effluent  resulting  from 
subsequent  settlement  showed  a  slight  deterioration  a.' 
compared  with  that  obtained  when  working  at  tempera- 
tures from  12 — 20°  C.  This  effect  became  less  marked  a: 
the  aeration  continued  and  once  nitrification  was  establishet 
it  proceeded  at  a  slightly  increased  rate  as  compared  witl 
that  obtained  at  temperatures  below  20°  C. 

Oxidation  of  various  sewages. 

It  was  thought  of  interest  to  compare  the  results  obtainc 
with  Manchester  sewage,  which  contains  an  undue  pn 
portion  of  a  variety  of  trade  effluents,  with  those  of  mo; 
purely  domestic  sewage. 

Samples  of  sewage  were  therefore  obtained  from  tl 
following  sewage  works  : — 

(a)  Moss  Side  S»wage  Works     Urmston 

( b)  Withington  Sewage  Works   Chorltyn 

( c)  Gorton  Sewage  Works   Gorton 

(d)  Macclesfield  Sewage  Works Trestbury. 

In  view  of  the  difficulty  of  obtaining  average  rep 
sentative  samples  of  sewage  from  the  above  works,  it  » 
decided  to  work  with  samples  of  maximum  strength,  i 
in  each  case  the  samples  were  taken  in  the  afternoi 
and  consequently  this  fact  must  be  borne  in  mind 
considering  the  results  which  are  given  in  Tables  8  and 

In   connection  with   these  results  attention  should 
drawn  to  tbe  following  : — 

(a)  Moss  Side  sewage. 
Experiments    on  this  sewage  were  carried  out  h 
earlier   part  of    the    investigation  and  consequently 
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proportion  "f  activated  sludge  to  the  sewage  treated  mi 
considerably  lees  that  in  the  later  experiment*.  Further 
in  order  t"  more  olearly  demonstrate  the  actual  oxidation 
affect  of  the  activated  sludge  in  the  oontrol  experiment 
tin-  sewage  aerated  alone  was  diluted  with  a  volume  of 
lap  water  equal  to  that  of  the  sludge  employed  in  the 
axperiment.  The  analytical  figures  given  for  the  shaken 
■ample  ol  sewage  rofer  to  the  sample  actually  taken  phi-* 
tin-  diluting  water. 

•Sum/'/'     I. 

This  was  a  Monday  afternoon  sample,  and  obviouslj 
Contained  an  exoessive  am  mini  of  soapy  matter,     [twill  be 
seen  from   the  table   that    tins  soupy   matter  exerted  a 
considerable  emulaification  or  deflocculation  effect  as  shown 
In  the  increase  in  the  four  hours'  oxygen  absorption  and 
iminoid  ammonia  of  the   "original"   settled  sample 
after  mixing  with  the  activated  sludge,  and  in  consequence    I 
of  this  ■  ffeel  the  results  obtained  were  not  so  striking  as   I 
the  previous  ones,  although  considerable  nitrification  was 
obtained  within  six  hours.     It  would  appear  that  in  the   j 
ease  of   sewages  containing  undue   proportion  of  soapy 
natter,  preliminary  treatment  with  lime  might  be  advan- 
isly   employed. 

B. 

It   will   be   seen   from   the   analytical   returns   that  this 

«as  a  stronger  sewaee  than  the  preceding  one  but  can- 

tann   I  less  soap.    In  this  case  no  preliminary  emulsitication 

-  rved  and  a  much  greater  purification  was  effected 

in  the  earlier  stages  of  aeration. 

(6j  Withimjton  sewage. 
The  sewage  from  the  Withington  works   was   consider- 
ably weaker  than  that  received  from  the  Moss  Side   works 
and  consequently  as  would  be  anticipated,  complete  oxida- 
tion ensued  within  a  greatly  reduced  period  of  aeration.      It 
may  be   noted  that    two   hours' aeration  in  contact  with 
rated  sludge,  with  subsequent  settlement  was  sufficient 
•  n  dnce    an     effluent    which    was     non-putrefactive 
on  incubation. 

(c)  Gorton  seiage. 

It  i-     vident  from  the  analysis  given  in  Table  9  that  the 
ile   dealt   with   was   an   exceedingly   strong   sewage. 
With    three    hours'  aeration    a    remarkable    change    was 
sured  by  the  usual  tests.     After  six  hours' 
aeration  an  extremely  well  clarified  effluent  was  obtained, 
but  unfortunately  owing  to  an  accident  it  is  not  possible 
mical  analysis. 
■    the  highly  concentrated  nature  of  this  sewage 
(.l  hours'  aeration  was  sufficient  to  yield  an  entirely  satis- 
factory effluent  showing  a  rather  higher  percentage  puri- 
fication on  the  raw  sewage  than  that  which  is  yielded  by 
efficient  bacterial  filters.     Within  a  period  of  9 — 18  hours 
the  whole  of  the  free  and  saline  ammonia  was  removed 
from  the  sewage. 

((/)   3Iurr!c.<fiiht    irirngr. 

mple  of  Macclesfield  sewage  was  very  turbid  and 

was  said  to  contain  waste  refuse  of  a  mucilaginous  character 

from  silk  works.     With  this  type  of  sewage  the 

D  proceeds  satisfactorily  although  the  percentage 

on  effected  is  not   quite  so  good  as  in  the  case  of 

Gorton   sewage.     A  well  clarified  effluent   was  obtained 

lows'  aeration  in  contact  with  activated  sludge 

.uent  settlement.     The  whole  of  the  free  saline 

ammonia  was  removed  within  a  period  of  sixteen  hours. 

Quality  of  effluents. 

•ntly  been  observed  that  effluents  obtained 
rom  the  oxidation  process,  while  having  a  comparatively- 
low  oxygen  absorption  as  measured  by  the  permanganate 
9t  and  a  low  albuminoidamiu  ni  i  content,  may  absorb  an 
undue  proportion  of  dissolved  oxvgen  on  incubation  for  a 
number  of  days.     When  once  the'free  and  saline  ammonia 
item  of  an  effluent  is  verv  considerably  lowered  even  with- 
it  material  alteration  in  the  four  hours'  oxygen  absorption 
I  albuminoid  ammonia  figures,  the  amount  of  dissolved 


oxygon  absorbed  by  the  effluent  i.  enorn *lv  redai 

It    would  thus  appear  that    the    |tage  to  which  nit  rilie  ition 

has  advanced  is  one  of  the  factors  governing  the  amount 
of  dissolved  oxygen  absorbed  by  an  effluent     Experiment  • 

are  in  progress  with  a  view  to  throwing  further  light  on 
thu  subject,  but  the  data  bo  in  available  is  insuJnoienl 
to  allow  of  any  definite  conclusions.  It  is  quite  certain 
hdWever,  that  in  the  effluents  obtained,  the  amount,  of 
oxygen  absorbed  from  permanganate  bears  no  relation 
whatever  to  the  amount   of  dissolved  oxygen  absorbed. 

Activ  lied  iludge. 

Activated  sludge  accumulated  in  the  manner  previoisU 

described  is  quite  inoffensive,  dark  brown  in  colour  and 
rlocculent  in  character,  and  despite  it,  low  specific  gravity 
separates  from  water  or  sewaee  at  a  rapid  rate.  After 
prolonged  settlement  the  activated  sludge  however  rarely 
contains  less  than  95  per  cent,  of  water. 

A  remarkable  separation  of  the  w  it  r  from  the  sludge 
can  be  readily  obtained  by  treatment  on  titiegrad«-strai  icr-i 
with  the  production  of  a  sludge  of  the  consistency  of  a 
Stiff  jelly. 

Gelatine. counts  have  shown  a  bacterial  content  of  at 
least  30  million  organisms  per  cubic  centimetre.  In 
addition,  the  sludge  by  reason  of  its  nitrifying  power 
must  of  necessity  contain  a  large  number  of  nitrifying 
organisms. 

It  should  also  be  noted  that  a  fairly  large  number  of  a 
variety  of  protozoa  are  to  be  found  and  we  are  indebted  to 
Mr.  James  Crabtrec  for  assistance  in  regard  to  the  enumera- 
tion and  identification  of  these  higher  forms  of  life.  It 
does  not  however  contain  any  algal  growths. 

The  chemical  analysis  of  an  average  sample  of  the 
activated  sludge  is  as  follows  : — 

Percentage. 

Organic  matter  64-7 

Mineral  matter    85-3 

Total  nitrogen  (X)     4-6 

Phosphate  ( P,0.) 8-6 

Matter  extracted  by  CC1,   5-3 

Attention  should  be  drawn  to  the  abnormally  high 
percentage  of  nitrogen  as  compared  with  ordinary  un- 
oxidised  sewage  sludge. 

Nature  of  react 

Up  to  the  present  the  authors  have  not  seriously  in- 
vestigated the  actual  mechanism  of  the  process  and  conse- 
quently no  attempt  has  been  made  to  differentiate  between 
the  part  played  by  physical,  chemical  and  biological 
agencies,  all  of  which  are  doubtless,  in  varying  degl 
responsible  for  the  total  purification  change.  A 
whether  the  protozoa  content  has  any  influence  or  not  on 
the  extent  of  the  purification  has  yet  to  be  determined, 
although  it  would  appear  that  they  rather  indicate  a 
particular  condition  of  the  activated  sludge  than  play  an 
important  part  in  the  changes  effected. 

While  as  previously  Bl  irious  attempt  has  been 

made  to  determine  to  what  extent  bacterial  agencies  are 
concerned  with  the  purification  process,  an  experiment 
has  been  made  on  the  effect  produced  by  the  aeration 
of  sewage  in  contact  with  activated  sludge  both  before  and 
after  steam  sterilisation. 

The  results  of  this  experiment  are  given  in  Table  10, 
from  which  it  will  be  seen  that  activated  sludge  when  steri- 
lised under  these  conditions  had  no  purification  effect 
whatever  (ses  p.  ->33).  . 

It  must  be  borne  in  mind,  however,  that  the  physical 
characteristics  of  the  activated  sludge  may  be  seriously 
altered  bv  the  steaming  process  and  consequently  some 
other  method  of  sterilisation,  e.g..  by  means  of  ultra-violet 
rays  might  yield  somewhat  different  results. 

Summary  and  Conclusions. 
The  foregoing  investigations  have  established  : 
1  That  the  resultant  solid  matter  obtained  by  prolonged 
aeration  of  sewage,  which  has  been  termed  activated 
sludge,  has  the  property  of  enormously  increasing  the 
purification  effected  bv  simple  aeration  of  sewage,  or  in 
other  words  it  greatly  intensifies  the  oxidation  process. 
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2.  The  extent  of  the  accelerating  effect  depends  upon  the 
intimate  manner  in  which  the  activated  sludge  is  brought 
into  contact  with,  and  upon  its  proportion  to,  the  sewage 
treated. 

3.  That  in  order  to  maintain  the  sludge  at  its  highest 
efficiency  it  is  necessary  that  there  should  not  be  at  any  time 
an  accumulation  of  unoxidised  sewage  solids. 

It  is  not  necessary  that  the  sewage  should  be  kept  in    I 
contact   with  the  activated  sludge  until  such  conditions 
obtain,   as  its   activity   may   be   maintained   by   suitable 
aeration  of  the  activated  sludge  alone. 

4.  That  temperature  exerts  a  considerable  influence  on 
the  oxidation  process.  The  purification  effected  is 
seriously  diminished  at  temperatures  constantly  below 
10°  C  Up  to  20 — 24°  C.  no  material  difference  in  the 
clarification  effect  and  general  purification  has  been 
observed  although  the  nitrification  change  proceeds  more 
rapidly  as  the  temperature  rises.  At  higher  temperatures 
the  clarification  effect  is  somewhat  interfered  with  during 
the  earlier  period  of  aeration,  with  a  consequent  delay  in 
the  establishment  of  nitrification.  Subsequently  the 
rate  of  nitrification  somewhat  increases. 

5.  That  under  the  conditions  of  experiment  a  well 
oxidised  effluent  can  be  obtained  by  the  aeration  of  average 
strength  Manchester  sewage  in  contact  with  activated 
sludge  for  a  period  of  from  six  to  nine  hours.  The  per- 
centage purification  effected  as  measured  by  the  usual 
tests  is  at  least  equal  to  that  obtained  by  the  treatment 
of  sewage  on  efficient  bacterial  filters. 

The  period  of  aeration  naturally  depends  upon  the 
strength  of  the  sewage  treated  and  the  degree  of  purifica- 
tion required. 

6.  That  the  activated  sludge  differs  very  considerably 
in  character  and  composition  from  ordinary  sewage  sludge. 

It  is  in  a  well  oxidised  condition  and  consequently 
entirely  innocuou?.  can  be  readily  drained  on  straining 
filters  and  possesses  a  high  nitrogen  content. 

The.  scope  of  this  inquiry  has  been  up  to  the  present 
largely  confined  to  laboratory  investigations  and  while  the 
results  obtained  have  shown  conclusively  that  the  puri- 
fication process  can  be  readily  maintained,  a  large  amount  of  i 
further  research  is  required  in  order  to  obtain  a  thorough 
knowledge  of  the  character  and  mechanism  of  the  changes 
taking  place,  which  will  be  essential  for  the  efficient 
control  of  the  process. 

The  method  employed  in  producing  a  satisfactory 
purification  of  sewage  is  however  of  so  simple  a  nature, 
that  there  would  not  appear  to  be  any  insuperable  diffi- 
culties in  translating  the  experiments  described,  on  to  a 
working  scale. 

In  view  of  the  obviously  great  reduction  in  the  area  of 
works  required  and  capital  expenditure  involved.  Un- 
available data  in  regard  to  the  probable  cost  of  aeration  is 
such  as  to  lend  encouragement  to  the  idea  that  the  adoption 
of  aeration  methods  on  the  lines  of  these  experiments  would 
result  in  a  considerable  reduction  in  the  total  cost  of 
sewage  purification.  In  this  connection  it  may  be  reason- 
ably "anticipated  that  the  enhanced  value  of  the  resultant 
sludge  should  at  least  cover  all  costs  incidental  to  its 
disposal. 

In  conclusion  the  authors  wish  to  express  their  sincere 
thanks  to  Dr.  Fowler  for  the  suggestion  which  originated 
this  inquiry,  and  for  the  keen  interest  with  which  he  has 
followed  the  whole  series  of  experiments. 

They  are  indebted  to  the  Rivers  Committee  of  the 
Manchester  Corporation  for  permission  to  publish  the 
results  of  this  investigation,  which  has  been  carried  out  in 
the  laboratory  at  the  Corporation  Sewage  Works,  Davy-, 
hulme. 

Discussion. 

Dr.  J.  Grossman  said  that  the  sludge  question  had 
entered  upon  a  phase  in  which,  though  it  was  not  expected 
to  produce  a  large  profit,  it  was  to  a  certain  extent  capable 
of  commercial  treatment.  Where  the  present  processes 
of  purification  might  be  barred  by  local  circumstances 
the  process  described  in  the  paper  if  successful  would  be 
greatly  in  advance  of  what  was  being  done  at  present.  No 
doubt,  in  some  instances  it  would  become  a  commercial 
question  as  to  whether  aeration   by  means  of  activated 


sludge  would  be  more  economical  than  any  of  the  other 
processes  of  purification  and  the  mechanical  element 
would  enter  very  largely  into  this  question.  He  had  been 
very  much  struck  with  the  amount  of  nitrogen  in  the 
sludge.  Was  this  partially  due  to  the  elimination  to  a 
greater  extent  of  the  detritus  matter  than  was  usual 
with  ordinary  sludge  ''  Perhaps  the  authors  could  give 
them  some  information  as  to  the  average  amount  of 
nitrogen  in  ordinary  Manchester  sludge.  Assuming  even 
as  much  as  two  per  cent,  of  nitrogen  on  the  dry  sludge 
then  the  4  or  4i  per  cent,  of  nitrogen  shown  could  not 
be  accounted  for  by  a  larger  quantity  of  detritus  having 
been  taken  out.  Even  if  they  took  into  consideration  the 
ammonia  being  utilised  by  the  bacteria,  he  could  not 
understand  how  an  increase  of  nitrogen  could  be  o  btained 
because  the  bacteria  were  supposed  to  oxidise  the  ammonia 
into  nitrates  which  were  soluble,  unless  the  bacteria  took 
up  the  nitrogen  from  the  air  and  used  it  for  building  up 
their  own  bodies  which  afterwards  remained  in  the  sludge. 
Mr.  F.  R.  O'Shaughnessy  regarded  the  paper  as  an 
epoch-making  one.  provided  that  the  process  experimentally 
established  by  the  authors  could  ultimately  be  applied 
on  tihe  large  scale  at  a  reasonable  cost.  After  all,  from 
the  point  of  view  of  the  man-in-the-street — the  man 
who  paid  the  rates — the  financial  question  was  one  of  the 
first  questions.  The  process  suggested  by  the  authors 
would  greatly  reduce  the  area  of  the  works  and  would  pro- 
bably go  far  to  eliminate  nuisance,  and  these  too  v 
very  important  considerations  from  the  public  point  of 
view.  In  Germany  sewage  was  often  merely  precipitated 
or  sedimented  and  the  sewage  liquor  then  pased  through 
open  channels  for  many  miles  to  the  nearest  river.  The 
Germans  seemed  to  have  no  objection  to  this,  but  in 
England  such  a  procedure  would  not  be  tolerated. 

Apart,  however,  from  such  general  and   practical  con- 
siderations, the  scientific  interest  of  the  paper  could  not 
be  over-estimated.     So  far  as  he  could  judge,  the  main 
principle  at  work  did  not  differ  substantially  from  that 
which  obtained  in  an  ordinary  bacteria  bed,  viz.,  exposure 
to  the  necessary  organisms  in  presence  of  an  excess  of 
oxygen.     The  experiments  demonstrated  that  there  musr 
be  considerable  surface  contact  between  the  liquor  to  be 
purified  and  the  '"  activated  "  sludge.      The  action  ' 
undoubtedly  a  very  complex  one.      Merely  physical  effects 
in  the  way  of  floccidating  the  colloidal  and  finely  divided 
suspended   solids   would   be   obtained   which   would  hel). 
in  clarifying  the  liquor.     The  destruction  of  the  collo 
character  of  the  sludge  was  no  doubt  brought  about 
biological  agents  and  it  was  interesting  to  note  that  at  i 
temperature  of  30°  C.  a  process  of  deflocculation  went  on 

Recently  he  had  read  a  paper  before  the  Institute  o 
Sanitary  Engineers  giving  a  number  of  observations  bearin 
on   these   points.     Many   engineers   apparently   held  tbi 
view  that  the  so-called  "  colloiders  "  precipitated  colloids 
matter   by    virtue   of   their   physical   action.     This  vic; 
was  erroneous,  for  these  "  colloiders  ''  were  efficient  on! 
because  they  provided  a  habitat  for  the  micro-organisn: 
which    were    the    effective    "  colloiders."     Not    till    t 
sewage  liquor  had  an  enormous  surface  presented  to  i 
as   in   a   bacteria    bed,    did   physical   forces  remove  an 
appreciable  quantity  of  impurities  from  the  liquor.     Ti 
great  advantage  inherent  in  the  process  outlined  by  tl 
authors   of  the  present  paper  was  that  aerobic  conditio! 
'  prevailed    and    foul    products    were    thereby   eliminate' 

His   observations   on   these   phenomena  extend' 
many   years   and   the   following   figures   which   were  t. 
averages  of  many  analyses  over  a  length}'  period  made  . 
the  Birmingham  sewage  under  working  conditions  on  W 
large    scale    were    correspondingly    very    reli»! 
had  taken  the  "  oxygen   absorbed  in  four  hours 
on  the  liquor  freed  from  visible  suspended  solids  as 
index  as  to  what  happened       This  figure  for  the  0 
sewage    liquor    was   1710   parts   per   100,000,  and  all 
passing  through  a  plain  rectangular  sedimentation  ta 
where  the  time  of  sojourn  was  four  to  five  hours  the  hqi 
then   gave   the   figure    13-71.     A   remarkable  point   » 
that  20  per  cent,  of  the  dissolved  impurities  were  reniox 
by  this  simple  means.     Further  treatment  of  the  "I1 
for  six  hours  in  a  septic  tank  reduced  the  figure  to  1- 
After  that  the  liquor  passed  through.a  five-miie-long  scv 
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nml  the  above  figure  was  reduced  by  .1  -i\  hours  Bojonrn 
in   tin-   sewei    t.i  '.Ml    parts   pen    100,000.     Tho  surface 
to  hIiu'Ii  the  Liquor  was  exposed  in  tin-  sewei   «  1-   verj 
considerable  ana  the  colloidal  matter  vu  precipitated  to 
.111  appreciable  extent  on  this  journey,  whilst  thi  so 
matter   was  correspondingly   increased.     This  suspended 
mutt,  r  was  arrested  in  upward  flow  conical  tanks  and  the 
nun  for  the  clear  li<|ii<>r  issuing  from  these  tanks  fell 
from   B-ll    (above)   to  8-71    parts    pei    100,000      Passage 
t hr«>ni_-li  .1  1  ercolation  hod  then  reduced  the  figure  ti   about 
00,000  in   I  to  I  hour. 
1(  the  above   observations   were   set    oul    .1-   rates   pet 
t   elimination  of  impurities  111  solution  the   result 
oe  very  striking      These  rates  were  as  follows  : — 


11  lis  parts  pei   hour. 

0-20 

0  To 

0-28 

Ill-IHI 


1  'n  tin-  sedimentation  tank 
Feptio 

five-mile  Bewer 
upward  Mow  tank 
..     ..     percolation  bed,  abou I 

The  total  purification  of  ilissolved  oxidisable  impurities 
hv  22  hours  tank  treatment  was  about  50  per  cent,  and 
mdei       septic"   than   under    •non-septic" 
conditions. 

In  another  set   of  experiments  on  the  large  scale   the 
■swage  was  divided  into  two  portions  each  portion 
through  two  separate   sets   "f   tanks.     One   portion    was 
willi  tu..  parts  i«t  Inn. 11110  of  bleaching   powder 
nml   the   other   untreated.     The   chlorinated    liquoi    was 
nt.  a'.il   no  change   t  ..  k   |  la       iji 
the    figure    for   "oxygen    nbsorbod"  owing    to    pa 
through  the  tanks,  whilst  on  the  other  hand  an  appreciable 
ilrop  in  the  dissolved  oxidisable    impurities  occurred  in 
the  liquor  passing  through  the  other  set  of  tanks  to  which 
bo  bleaching  powder  had  been  added.      These  observa- 
tions had  a  hearing  on  the  process  brought   forward  by 
Messrs.   Ardern   and   Lockett.  for   they   threw   some  light 
>n  the  nature  of  the  action.     Broadly,   his  conclusions 
that  the  grosser   colloidal   matters   held    by   sewage 
ame  down   readily   in   ordinary   continuous  How 
edimentation  tanks,  that  the  great  bulk  of  the  colloidal 
natters — say  70—80  per  cent      were  held  very  tenaciously 
•v  the  sewage  liquor  and  were  only  removed  by  either 
wologtoal    agents,    or    physical    forces    suitably     applied 
nch  for  instance  as  in  a  well  constructed  and  properly 
"■rk.-d  bacteria  bed.     In  ordinary  modern  works  practice 
irohably  the  biological  factors  were    the  most  potent,  and 
bo  experiments  carried  out  by  the  Authors  indicated  that 
ins  held  good  with  respect  t  1  the  new  process  they  des- 
rthed. 
line  other  point  he  wished  to  refer  to  was  the  part  played 
v  the  nitrogen   in  these   phenomena.     He  agreed  with 
tins    behaviour    was    rather  puzzling, 
mi  much   work   remained   yet   to  be  done  on  this  most 
nportant  aspect  of  the  question. 
Mr.  S.    E.  Mki.iim;   thought   the   process  described  was 
.  as  it  resolved  itself  into  a  single-tank  treat- 
cnt.     The  greatest  bugbear  to  the  sewage  problem  had 
•  n  the  question  of  sludge  disposal.     By  means  of  the 
in  the  sludge,  activated  in  the  manner  described, 
the  friend  rather  than  the  enemy  of  the  sanitary 
Had    there    been    any  estimation  of   the   per- 
ntage  of   nitrogen  during   the  different    stages   of   the 
■  lent     of    activity    of     the     sludge    it    would     be 
learn   hy  what   stages  the  fixation  of  the 
k  place.      He  observed  that  the  carbon  tetra- 
cl    wa.s    put    down    as    grease.      Had    any 
•  xamination  been  made  of  that  extract,  as 
I    be   distinctly   against    the   value   of   the   si  tdgi 
a  manure  if  the  grease  was  left  in  ?     The  whole  si  heme 
■  •f  great   value  for  communities  with 
all    available   spaces    of    land    at    their   disposal. 
it  wag  possible  to  have  the  carbonaceous  fermentation 
-fully  in  a  preliminary   tank,   whether 
in  the  nature  of  a  •roughing  "  tank  or  tilter.  or 
Hilar  r xistmg  device,  and  so  bringing  the  effluent  to  the 
rhere,   by  passing  it   through  aerating-filters  the 
t'essary  nitrification  could  be  attained,  a  great   savin) 
■dd  be  effected.     The  filters  could  be  fed  four  1. 

;sual  speed.     An  interesting  point  occirrcd 
e.-tion  with  the  disappearance  of  nitrogen,  where 


in  8onv  1  :'iis.  .1  produi  t  did  no)  at  all 1 1 

with  the  ftee  ammonia.     According  to  oni    of  tie    I 

shownit  would  seem  that  the  best  dilution  for  thi    1 

cycle   to    proceed,    regularly    and   completely,  was  I  :  I  l*. 

Might  then    not   be  b e  fcasil  tion  of  the  loss 

of  nitrogen  when  the  ratio  ol  activated 
w  afl  much  highi 

Mi     I'm:   s   <:m  m'  said  that  the  method  of  treatment 
suggested  might  offer  advantage-  sufl 
for  any  additional  power  required  for  tho  aeration  pro 
in  view  of  thi    reduced  ares  required,  and  th 
of  reduction  of  tie    nuisance  from  smell  and  from  Hi.-. 
Under    the    present    system,    even    when    circumstances 
favoured  a  fairly  compact  scheme,  an  area  of  ten  a 
would  usually   be   required   for   the  disposal   works 
town  of   about    4n.(MKi   inhabitants,  when  due  allow 
had  been  made  for  the  selection  of  b  site  providing 
full  of  several  feet,  necessary  for  a  filtration  pro 
experiments  described  suggi  sted  the  possibility  ol  reducing 
the  ana  by  about  eighty  per  cent.,  and  the    neoe 
fall  to  a  few  inches.     A  suitable  site  undei  existing  con- 
ditions might  i»'  two  01  three  mill  -  from  the  town  entailing 
an    independent    power    installation,    whereas    with    tho 
redu  ed    area    and    diminished    fall    requirements    of    the 
suggested  method,  full  advantage  might   be  taken  of  any 
cheap   power  (such  as  a  town  gas    or  electricity  supply) 
in  choosing  the  position  of  the  works.    Interesting  infi 
tion  as  to  the  relative  importance  of  the  physical 
biological  factors  111  purification  might   be  oota  ned  from 
comparative   aeration   experiments   conducted   (a)   under 
ordinary    conditions;    (b)  in   the  of   ultra  \ 

rays. 

Mr.   JOHNSON   inquired   whether  the  sludge    contained 
any  ammonia,  and  also  what  quantity  of  air  wa-  required, 

Mr.  J.  T.  Thompson  said  that  one  striking  feature  of  the 
new  process  wa-  that   il   was  aerobic  from  beginning  to 
end.  and  it  was  probable  that  the  amount  of  smell  wi 
be  negligible.     If  these  laboratory  results  could  be  economi- 
cally obtained  on  a  i. 

of  dealing  with  sewage  would  be  simplified;     thi 
of  pressing  sludge,  depositing  it  in  the  sea  or  in  trenches- 
on  land  would  be  avoided,  for  activated  sludge  evidently 
dries  rapidly  and  would  yield  good  manure.     This  pro 
might  also  reduce  the   area   of    bacteria    bed     ae 
What  volume  of  air  was  it  necessary  to  blow  through  thi 
mixture,   for  this  would   be  a  costly  item  in   pi 
He  presumed  then-  would  be  some  Limit  below  which  the 
sludge  would  not  be  sufficii  ntly  mixed  with  the  supernatant 
liquid   to  complete  the  oxidation  in  a   reasonable  time 
With  regard  to  the  high  nitrogen  figure  in  the  activated 
sludge,  'f  possible,  he  would  luti    to  have  an  analys 
ordinary  Manchester  sludge  to  compare  with  the  sample 
of  activated  sludge. 

Mr    Hart  (Leeds),  -peaking  as  an  engineer,  thought 
the   process   would   1 — Ive  itself  int  tion  of  the 

relative  cost  of  manipulation  of  the  sludge  cither  as  liquid 
or  solid  matter.  He  admitted  that  the  difficulty  from 
the  engineering  side  at  the  present  time  was  to  rind  a 
satisfactory  method  of  manipulating  the  sludge  for  useful 
ma nu rial  purpoe  isonable  cost.     At  the  moment  he 

could  not  see  that  then-  was  a  probability  of  there  being 
any  great   saving  in  costs  of  manipulation.     The  pn 
experiments  were,  however,  laboratory  experiments,  and 
it   would  be  necessary  to  deal  with 
in  bulk  before  anj  ild  be  furnished  as  to 

cost. 

Dr.   G.   J.    lr"  '  ;-iderahle    time 

Ml    \rderu  and  himself  read  a  paper  before  th     - 
on  suspended  matter  in  sewage  and  effluents,  which  ra 
in   a   simple   way   a   question   which   had   found   its   final 
expression  in  the  paper  they  had  heard  that   night.  I 
was  to  say  the  floceulation  of  colloidal  matter.     The  end 
had  not  been  reachi  d  I  been  a  number 

of  stages,  and  a  great  many  minds  had  been  at  work  on  the 
question.  When  he  had  the  honour  of  delivering  the 
Chairman's  address  before  the  Section  he  mentioned  the 
idea  of  Dr.  Maclean  Wilson  of  an  enzyme  which  might  clot 
out  sewage  and  produce  the  effect  which  now  took  place 
in  .1  percolating  filter,  and  ventured  to  suggest  that  it 
might  be   1  find  something  of  the  kind.     An  ex- 

periment was  tried  with  some  of  the  dejiosit  from  a  filter,. 
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blowing  it  up  in  sewage,  with  apparently  little  result. 
Other  chemists  had  tried  the  same  experiment.  It  was 
onlv  right  to  admit  that  the  illuminating  idea  which  origin- 
ated the  work  was  really  due  to  a  visit  he  had  paid  while 
in  the  United  States,  to  the  Mecca  of  sewage  purification, 
namely,  the  experimental  station  at  Lawrence  in  the  State 
of  Massachusetts,  where  he  saw  the  bottle,  described 
in  the  paper,  in  which  sewage  had  been  completely  purified 
by  24  hours'  aeration.  The  idea  at  that  time,  and  subse- 
quently in  the  experiments  which  had  been  published 
from  that  laboratory,  involved  the  principle  of  surface. 
He  discussed  some  of  the  possibilities  of  the  method  with 
the  President  of  the  New  York  Sewerage  Commission, 
and  that  gentleman  was  of  the  opinion  that  the  idea  of 
surface  should  be  abandoned  if  possible  if  the  matter  was 
to  be  really  advanced.  They  also  discussed  the  question 
of  the  clarification  of  sewage.  The  problem  at  New  York 
was  to  deal  with  some  1,000  million  gallons  of  sewage 
per  day  and  the  idea  of  sprinkling  such  a  large  quantity 
about  in  the  atmosphere  in  the  hot  American  summer  did 
not  seem  to  be  altogether  practicable.  In  the  intervening 
time  other  experiments  had  been  made  by  Mr.  Mumford 
and  himself  with  regard  to  the  clarification  of  sewage 
bacterially,  and  they  had  succeeded  in  clarifying  altogether 
about  10,000  gallons  by  means  of  a  process  which  had 
already  been  published.  As  Dr.  Grossman  i  had  observed, 
local  "conditions  had  to  be  taken  into  consideration. 
It  was  also  necessary  to  consider  the  process  of  sewage 
purification  on  the  one  hand  and  the  utilisation  of  the 
nitrogen  and  other  constituents  on  the  other.  The  process 
described  in  the  paper  aimed  at  purifying  the  sewage 
as  rapidly  and  as  simply  as  possible.  He,  for  his  own 
part,  believed  that  the  process  was  practicable  on  a  large 
scale,  and  they  would  have  some  idea  of  what  that  meant 
when  he  mentioned  that  the  settling  tanks  at  Davyhulme 
were  constructed  to  hold  21  millions  gallons.  The  results 
indicated  in  the  paper  showed  that  some  six  hours'  blowing 
would  produce  an  effluent  equal  to  the  final  effluent  at 
present  obtainable  ;  that  was  to  say,  complete  purification 
in  six  hours.  Assuming  that  the  operation  was  only  carried 
out  twice  in  the  24  hours,  allowing  six  hours  to  blow 
and  six  hours  for  the  manipulation  Mr.  Hart  had  spoken 
of,  aerating  the  sludge  and  so  forth,  it  meant  that  in  the 
tanks  available  42  million  gallons  per  day  could  be 
purified.  The  consequent  saving  of  space  and  expenditure 
on  filters  would  be  something  enormous,  and  would  allow 
for  quite  a  large  expenditure  on  power  and  otherwise 
for  the  provision  of  air.  He  would  not  commit  himself 
to  figures  that  evening.  It  would  not  be  a  wise  proceeding 
at  that  stage.  The  question  of  cost  had  been  very  carefully 
considered,  and  the  whole  matter  had  been  approached 
from  a  number  of  points  of  view.  Estimates  had  been 
obtained  for  large  scale-work  in  blowing  and  so  forth.  He 
had  consulted  Mr.  S.  L.  Pearce,  the  Chief  Engineer  of  the 
Manchester  Corporation  Electricity  Department,  with 
reference  to  the  amount  of  power  required  for  providing 
a  certain  amount  of  air,  estimating  for  the  greatest 
quantity  of  air  conceivable  for  the  purpose,  and  recent 
work  which  had  been  begun  showed  that  there  had  been 
an  over-estimation  in  that  direction.  Taking  everything 
together  he  was  convinced  that  the  process  was  a  practical 
proposition.  In  order  to  carry  it  out  by  the  most 
economical  method  possible  it  was,  of  course,  necessary 
to  call  in  the  aid  of  their  friends  the  engineers.  Figures 
as  to  cost  had  been  published  by  experimenters  in  America. 
In  a  paper  by  Messrs.  Clark  and  Adams,  published  in  the 
"  Engineering  Record,"  the  figure  for  electricity  was 
placed  at  2d.  per  unit,  which  was  not  very  cheap,  and  on 
that  basis  the  cost  of  air  was  given  at  8s.  4d.  per  million 
gallons.  The  American  sewage  was  rather  dilute.  There 
was  also  cost  of  the  slate  surfaces.  Still,  if  it  was  possible 
to  carry  on  the  process  at  the  cost  of  8s.  4d.  per  million 
gallons  the  matter  appeared  to  be  quite  practicable.  It 
was  necessary  to  get  the  principle  right  in  the  first  place, 
and  on  that  point  he  had  no  doubt.  The  idea  was  really 
nothing  new  in  a  way.  All  that  was  happening  was  that 
instead  of  running  the  stream  of  sewage  over  a  filter 
bed  with  imperfectly  oxidised  sludge  one  took  activated 
sludge  and  moved  it  about  with  complete  aeration.  In 
the  same  way  that  a  percolating  filter  was  a  concentration 
of  land  treatment  so  the  treatment  described  was  a  further 


concentration  on  the  percolating  filter.  No  really  new 
principle  was  involved,  and  for  that  reason  it  appeared 
to  him  the  thing  was  on  right  lines.  Regarding  the 
question  of  nitrogen  which  had  been  raised,  his  view  was 
that  the  organisms  collected  a  certain  amount  of  nitrogen 
from  the  products  present  in  solution  and  built  up  a  certain 
amount  of  protoplasm  thereby.  He  was  confirmed  in  this 
opinion  by  experiments  made  at  the  Manchester  University, 
where  a  deposit  was  obtained  containing  even  more 
nitrogen  than  was  indicated  in  the  paper.  The  amount 
of  mineral  matter  in  activated  sludge  was  not  high.  It 
would  be  necessary  in  order  to  secure  success  that  very 
careful  means  be  taken  to  remove  the  grit,  and  considerable 
engineering  skill  would  be  required  to  design  reallv 
satisfactory  grit  chambers.  There  were  no  such  things 
in  existence  in  the  world  at  the  present  time,  but  no  doubt 
the  problem  was  capable  of  solution.  The  complete 
removal  of  grit  would  materially  assist  the  working  of  the 
process.  The  research  work  carried  out  by  Messrs. 
Ardern  and  Loekett  opened  out  possibilities  which  would 
re-awaken  the  public  interest  in  the  sewage  problem, 
which,  perhaps,  to  some  of  them  had  latterly  become 
somewhat  of  a  bore  by  being  standardised  to  such  an  extent 
that  the  whole  question  had  become  one  of  routine.  The 
authors  of  the  paper  had  now  fired  a  bombshell  into  the 
camp,  and  perhaps  they  would  all  start  on  new  ways  in  the 
future. 

Mr.  Ardekn,  in  reply,  said  that  no  means  had  been 
taken  to  remove  the  detritus  from  the  sewage  which  was 
generally  the  average  24  hours'  sample.     An  inspection 
of  the  analysis  would  show  that  the  percentage  of  organic 
matter  in  the  resulting  sludge  was  65  per  cent,  or  there- 
abouts, whereas  the  usual  percentage  of  mineral  matter 
in  sedimented  sludge  in  the  case  of  Manchester  would  be 
about  50  per  cent.,   so  that  there  was  a  considerable 
increase  in  the  organic  content.     With  regard  to  the  high 
percentage  of  nitrogen,  the  figure  given  was  the  mean  of 
several  determinations.     It  would  appear  that  the  high 
nitrogen  content  was  due  to  a  large  extent  to  the  floccula- 
tion    of    the    faecal    emulsion.      There    had    been     DO 
determinations    of    nitrogen    at    different    stages   of  the 
accumulation  of  the  sludge.     There  were  still  a  number  of 
points  requiring  elucidation,  and  it  was  not  suggested  that 
investigation  had  been  made  into  every  operation  thai 
actually  took  place.     What  had  been  done  was  to  endeavom 
to  obtain  results  which  could  be  readily  maintained  unde 
conditions  in  which  apparently  there  should  be  no  seriou 
difficulty  in  translating  to  a  practical  working  scale.    Th' 
scientific  side  of  the  matter  had  only  been  dealt  with  in  i 
limited   manner.     The   authors   agreed   with   Dr.   Fow'.c 
in  regard  to  the  principle  of  the  process  which  he  In 
dealt  with  in  the  course  of  his  remarks.     As  stated  by  M 
O'Shaughnessy,  with  a  temperature  of  30°  Cent,  there  wi 
apparently  a  slight  defloeculating  action  on  the  sludge,  bi 
it  was  not  maintained,  the  effect  being  observable  in  tl 
initial    stages,    flocculation    subsequently  occurring.    Ji 
examination  had  been  made  of  the  grease  extract,  as  at  tl 
time  the  determination  was   made  the  activated  slud 
was   rather   a   valuable   product   from   the   experiment 
point,  of  view.     He  was   of  opinion,   however,  that  ( 
percentage  of  fatty  matter  present  was  not  sufficient 
militate  against  the  use  of  the  sludge  as  a  fertiliser, 
was  a  considerably  lower  percentage,  as  Dr.  Groasma 
would   be   aware,   than  in  the   case   of  ordinary  sewa 
tank  sludge,  even  counting  the  whole  carbon  tetJBohlon 
extract   as   grease.     It  was   quite   common  for  ordins 
tank  sludge  to  contain  10  to  15  per  cent,  of  grease  extra 
and  possibly  in  some  cases  a  greater  quantity.    There 
no  definite  explanation  to  offer  in  connection  with 
loss  of  the  nitrogen,  and  there  was  no  doubt  that  w 
regard  to  the  conservation  of  that  constituent  fun 
information    was    required.     In    the    earlier   expenme 
almost  quantitative  nitrification  of  ammonia  was  obtau  ■ 
This  did  not  apply  to  the  later  experiments  where  tl 
was  a  greater  loss  of  nitrogen.     It  may  be  mentio 
that  during  the  later  experiments  a  greater  volum> 
sludge   was   employed,   and   nitrification  proceeded 
more  rapid  rate  which  might  possibly  have  some  i nil i" 
on  the  liability  to  losses  of  nitrogen.     The  question  ol 
effect  of  waste  liquor  from  sulphate  of  ammonia  pi 
had    not    been    investigated.     The    Manchester   w  >' 
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•dealt  witli.  however,  oontained  EromO'Oto  1*0  i >«- •  cent, 
■(  tins  trade  affluent,  and  in  this  proportion  a 
irding  effect  on  the  oxidation  process  «:>*  appai 

If.   as   appeared    probable,    the    pi a    mi   esnentisJIj 

teriol,  there  was  no  doubt   thai   any  serious  amount 

hi  inhibiting  matter,  ,>t  whatever  type,  as  long   is  it  was 

terioidal,    \%a»h Ui    doubtless    have    t<>    same    extenl    a 

rront  effect.     The  volume  ol  air  required  was  a  piinl 

which    obviously    was   sonnected    with    the   oost   "I    the 

i  hey   had  uol   gone  very  deeply  inl  i 

the  matter.     As  a  matter  oi  fael   tin-  laboratory   expert- 

DMnts    had    been   aerated    without    consideration   "l    the 

•  'ion  of  cost.     They  had  determined  tin-  volume  of 

ttr used  in  the  experiments,  which  was  evidently  muoh  in 

-s  oi  that  actually  required  :   tin-  quantity  amounting 

■omething  about  one-hfth  ol  a  rul.ii-  foot   per  square 

of  tank  .ma  per  minute.     While  Dr.  Fowler  naturally 

refrained  from  l-uhil'  any  figures,  one  could  saj  without 

hesitation  that  the  quantity  of  air  required  was  very  muoh 

than  that  allowed  in  any  calculations  he  had  made. 

In  the  laboratory  experiment  the  air  was  used  not  onlj  f"i 

.ion   hut  also  as  a  means  of  agitation,  and  it  was  quite 

■  ivable  that  a  combination  of  mechanical  agitation 

with  the  use  of  air  for  aeration  purposes  only  would  be 

more  economical.     That,  of  course,  remained  t n 

A  question  had  been  raised  as  to  the  effect  of  gn 

, rning   which   he   could   not   give   any   information. 

Whatever  grease  there  was  in  the  average  sample  was  in  the 

Ige  when  they  treated  it.  and  there  was  no  apparent 

hindrance  to  the  oxidation  process.     At  no  time  was  there 

an  excessive  quantity  of  urease,  hut  lie  was  of  opinion  that 

simple  means  would  be  adopted  for  removing  any 

actual  grease  from  the  sewage  before  subjecting  it  to  any 

such  treatment. 

The  main   feature  of  the  experimental  work  was   the 

factory    purification   of   sewage   by   tank   treatment 

alone,  with  the  production  of  a  sludge  which,  owing  to  its 

oxidised  and  flocculent  condition,  could  he  readily  dealt 

with  and  converted  into  a  valuable  fertilising  agent. 

A  number  of  samples  illustrating  the  experiments  of  the 
authors  were  exhibited. 


Obituary. 


HERMAN  FRASCH. 
Herman  Frasch  was  born  in  Gaildorf,  Wiirtembere,  in 
In  1868  he  went  to  America  and  soon  attained 


the  foremost  position  in  thi  Labors! t  I 

of  I  be  Philadelphia  <  olleg         I  1 1 

tine-,   however,   he  turned   hit   attention   I 
industn     and    acting   quite   independently,    he   com- 
menced    -I     Series     of     ii  11 1  o  .11     tile 

subject   oi    petrol  in    18 

ige  of  twenty-four,   Frasch  evolved  a 
refining  paraffin  wax,  whi 

of    the    Cleveland    Petroleum  Company,    that    they 

purchased  it.  and  the    young  chemist    was    induced 

to     leave    F  eland,   and 

make  the  petroleum  uidusti  ility.     Numerous 

l  -   were   n,. m 

all  confined  to  petroleum  and  its  prod  1882, 

he  pal  process  for  making  white  lead  directly 

from    galena,    and    between     1882    and     1>.S|, 
for    inal.ing    sodium  >m    salt     by    the 

ammonia   pi  ction  with 

practical  applications  of  thermo-electricity.  In  the 
works  ,.f  the  Empire  Oil  I  ompany,  Frasi  h  solved  the 
problem  ,,f  purifying  the  offensive  sulphurised  petroleum 

them  to  a  high 
degree  of  purity.  In  Isss,  the  Stan, laid  Oil  Company 
bought  his  patents  after  exhaustively  testing  their 
value.  One  of  Frasch's  greatest  achievements  was 
his  ingenious  pro,  o\ ,  ring  the  sulphur  from  a 

huge  deposit  in  Louisiana,  1000  feet  down  in  the  earth 
and  covered  by  dense  layers  of  sand.  Heat  was  applied 
to  the  sulphur  in  situ  by  means  of  superheated  water 
forced  down  a  borins.  first  fusing  and  then  impelling  the 
melted  sulphur  up  an  inner  tube  to  the  surface  (see 
this  J.,  1912,  168—169).  He  applied  for  10  patents 
for  processes  and  apparatus  in  this  connection.  Now, 
thanks  to  Frasch's  inventive  genius,  sulphur  (formerly 
shipped  from  Sicily  to  America),  is  exported  in  large 
qui  nt ities  from  America  to  Europe.  Frasch  ultimately 
became  President  of  the  Union  Sulphur  Company  oi  New 
York  and  Hamburg,  and  of  the  International  Sulphur 
Refineries  of  Marseilles.  Two  years  ago,  at  a  Meeting 
of  the  New  York  Section  of  this  Society,  Prt  f. 
Chandler,  in  presenting  to  him  tho  l'crkin  Hold  Medal 
of  the  associated  Chemical  and  Electrochemical 
Societies,  said,  tho  "  Perkin  Medal  •  bmmittee  felt  fully 
justified  in  placing  Mr.  Frasch  by  the  side  of  William 
H.  Perkin,  as  one  of  our  greatest  industrial  chemists 
and  chemical  engineers." 

He  died  Mav  1st,  1914,  in  Paris,  at  the  age  of  63. 
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Patents. 

Taking  tomphitf  powdered  or  liquid  substances  ;  Apparatus 

/°r •     T.  Roberts.  Bolton.     Eng.  Pat.  73.54.  March 

28,  1913.     Addition  to  Eng.  Pat.  23.L.37  of  1911. 
Various  mechanical  devices  for  controlling  the  sampling 
of  the  apparatus   described   in  the  chief   patent", 
and  clockwork  mechanism  for  operating  the  controlling 
hmoe  are  claimed.— W.  H.  C. 


Determining   by    weight   quantities   of  gnt,   steam    or   other 

vapour    or    liquid;     Proems    and    apparatus   for . 

i;  A.  H.  Bins,  Enfield.  Prom  C.  A.  Hartung,  Berlin. 
Eng.  Pat.  8042,  April  5,  1913. 
The  resistance  for  varying  the  measuring  current  in  pro- 
portion to  the  Bow  of  the  fluid  in  the  measuring  apparatus 
described  in  Eng.  Pat.  27,357  of  1911  (this  J.,  1913,  74) 
is  placed  in  the  circuit  before  it  branches  to  the  resistance 
bridge,   and   the    I  which   serve   to   correct   for 

variations  of  pressure  and  temperature  are  placed  in  tho 
branches  of  the  bridge  itself.— W.  H.  C. 
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Oiens  [for  ores,  etc.~\.     C.  Dressier,  Marlow,  Bucks.     Eng. 
Pat.  8505,  April  10,  1913. 

An  oven  of  the  tvpe  described  in  Eng.  Pat.  8228  of  1912 
(this  J.,  1913,  792)  is  so  constructed  that  the  interior 
of  the  combustion  chamber  (or  chambers)  is  not  in 
communication  with  the  interior  of  the  oven,  and  the 
cooling  zone  is  provided  with  two  or  more  conduits. 
Air  or  air  and  heating  gases  are  passed  through  the 
conduits  on  their  way  to  the  combustion  chamber,  thereby 
serving  as  cooling  media  and,  at  the  same  time,  being 
preheated.  The  conduits  may  be  arranged  one  within 
another.  The  ends  of  the  ovens  may  be  normally  closed, 
and  the  oven  wall  provided  with  inlets  and  outlets  for 
the  gases  to  be  introduced. — F.  Sods. 

Calcining   and   roasting  furnaces.     E.    Cornet,     Fr.    Pat. 

465,302,  Nov.  25,  1913. 
A  column  roaster  or  calciner  provided  with  two  grates, 
the  lower  to  support  the  calcined  or  roasted  product  and 
the  upper  to  support  the  charge.  Air  is  admitted  through 
a  central  conduit  which  extends  upwards  to  about  the 
middle  of  the  charge  and  has  a  conical  grid  above  and 
lateral  openings  as  well.  The  kiln  is  also  provided  with 
a  telescopic  chimney  the  bottom  portion  of  which  can  be 
lowered  into  the  throat  of  the  kiln.  The  grate  bars  are 
manipulated  by  levers. — W.  H.  C. 

Retorts    for   treatment  of  fluids.     C.    V.    Boys,     London. 

Eng.  Pat.  8803,  April  15,  1913. 
The  retort,  which  is  used  for  submitting  liquids,  gases  or 
vapours  to  the  action  of  heat,  either  alone  or  in  the  presence 
of  a  catalytic  agent,  is  made  in  one  piece  and  has  a  cover, 


B,  at  the  upper  end,  and  a  valve,  As,  and  cap,  A6,  at  the 
lower  end  for  the  removal  of  any  deposit.  The  fluid  to  be 
treated  enters  the  retort  at  C,  passes  downwards  through 


a  regenerative  system  of  tubes,  D1,  and  a  central  conduit, 
E1,  and  then  upwards  through  a  series  of  spiral  passages 
and  around  the  tubes,  D1,  to  the  outlet.  F.  The  spiral 
passages  are  formed  by  open  scrolls  of  metal,  G3,  arranged 
between  the  two  series  of  alternate  baffle-plates,  G1,  G2,  as 
shown  at  the  right-hand  side  of  the  figure,  the  fluid  thus 
passing  radially  inwards  and  outwards  in  successive 
scrolls.  "When  the  plates,  G1,  G2,  are  wide  apart  as 
shown  at  the  left-hand  side  of  the  figure,  the  scrolls  are 
of  corresponding  depth  and  are  spaced  apart  by  tongues, 
G6,  stamped  out  from  them.  The  plates  Gl,  G2,  and 
scrolls,  G3,  may  be  made  of  a  suitable  metal  to  act  as 
catalytic  agent,  the  plates.  G2,  then  having  flanges,  G*, 
which  form  a  lining  for  the  retort.  The  whole  of  the 
parts  within  the  retort  form  an  insertion  which  is  supported 
from  the  tube-plate,  Dl,  and  can  be  lifted  out  through 
the  top  of  the  retort.  If  the  insertion  becomes  choked 
or  jammed  in  the  retort,  the  nut,  H,  is  removed  from 
below,  the  regenerator  and  pipe,  E1,  lifted  out  and  the 
scrolls  and  baffle-plates  removed  separately. — A.  T.  L. 

Still  or  retort.     S.  E.  Kelsev,  Kansas  City,  Mo.     U.S.  Pat. 
1,092,366,  April  7,   1914. 

The  retort  is  fixed  in  a  furnace  and  has  an  outlet  port 
near  the  top.  It  is  partly  filled  with  molten  material 
in  which  a  number  of  baffles  are  floating.  The  material 
to  be  treated  is  delivered  through  a  pipe  into  the  lower 
part  of  the  molten  mass. — \V.  H.  C. 


Settling    tanks.     W.    Loebel,    Leipzig,    Germany.     Eng. 
Pat.  19,597,  Aug.  29,  1913. 

A  settling  tank  is  provided  with  curved  baffles,  guide 
plates,  or  deflectors  extending  from  the  inlet  to  near  the 
outlet,  to  cause  the  liquid  entering  the  tank  to  take  a 
downward  course  before  it  rises  to  the  outlet.  Means  are 
provided  for  removing  sludge  from  the  bottom  of  the  tank. 

— W  P.  s. 


Drying    and    mixing    miscellaneous    materials ;     Machine 

for -.     N.  Ammann.     First  Addition,  dated  Nov.  3, 

1913,  to  Fr.  Pat.  453,614,  Jan.  27,  1913  (this  J.,  1913, 
780). 
The  closing  device  for  the  outlet  end  of  the  drying  cylinder 
is  formed  of  two  concentr.c  overlapping  cones  connected 
together  by  helical  ribs.  The  interiors  of  the  cones  are 
also  provided  with  helical  blades.  This  device  allows 
hot  gase?  to  enter  the  drying  cylinder  through  the  passage 
between  the  cones,  whereas  the  dried  material  is  prevented 
from  escaping  through  this  passage  but  is  directed  to  the 
outlet  end  of  the  outer  cone. — W.  H.  C. 


Chemical    reactions    between    solids    and    gases;     Process 

for    effecting .     Soc.    Generale    des    Nitrures.    Fr. 

Pat.  465,242,  Jan.  31,  1913. 
In  carrying  out  the  process  described  in  Fr.  Pat.  462,464 
(this  J.,  1914,  302),  the  gas  is  passed  through  the  reaction 
chamber  at  a  reduced  speed,  by  causing  it  to  leave  or 
to  enter  and  leave  through  the  permeable  walls  of  the 
chamber.—  W.  H.  C. 

Solids  suspended  in  liquids  ;    Process  and  apparatus  for 

the  extraction  of in  the  form  of  mud.     L.  Hertenbein. 

Fr.  Pat.  465,323,  Nov.  26,  1913. 
The  mixture  is  fed  into  a  tank  in  which  a  drum  filter  is 
rotated  partially  immersed.  The  periphery  of  the  drum 
is  formed  of  a  number  of  separate  arc-shaped  filter  chambers 
the  outer  surfaces  being  covered  with  filtering  material 
and  the  interiors  connected  by  two  radial  pipes  and  the 
hollow  shaft  with  a  vacuum  pump  and  with  a  supply  e' 
compressed  air,  so  that  those  filter  chambers  which  are 
immersed  in  the  liquid  are  under  vacuum  and  those  a**0" 
the  liquid  under  pressure.  The  filter-cake  is  loosened 
by  the  compressed  air  and  removed  by  a  roller  working 
against  the  upper  surface  of  the  drum. — W.  H.  C 
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Absorption     pastel    with    tangential    gat-inlet    tubes,     11. 
PUsohe,     Ger.   I'M.  271,780,  Mar.li  21,   1913. 

At  the  lower  part  ol  the  vessel,  just  above  the  ends  ol  the 
tangential  pi<  inlel  tabes,  is  an  annular  hood  provided 
with  slots.  The  gas  issuing  from  the  tubes  canees  a  vigor- 
ous circulation  ol  the  liquid  below  the  hood,  and  the 
liquid  above  the  hood  is  gradually  drawn  through  the 
-lots  ami  intimately  mixed  with  the  incoming  gas.-   A.  8. 

Drying  plastic  materials;   Method  of and  apparatus 

therefor,  ii.  Ebcrhard,  Heidenau,  Germany.  Eng.  Pat. 
8068,  April  6,  1013. 

Bn  IV.  Pat.  156,050  of  1013  ;  this  J.,  1013,  933.  -T.  P.  B. 

Drying  machint  :  Centrifugal .     A.  Cassirer,  Miinohen, 

Germany.     E.g.  Pat.  12,914.  June  4,  1913. 

S   Pat.  1,087,528  of  1014;  this  J.,  1014,342.— T.F.B. 

Drying-kiln  ;  Continuous with   nrtiral  axis.     .1.  Reel, 

Lsaignor  to  Boo.  de  Constructions  Mecaniquee  d'AlaiB, 
Alais,  France.     U.S.  Pat.  1,003,206,  April  14.  1!U4. 

Kng.  Pat.  16,2(12  of  11112  ;  this  J.,  1913,  816.— T.  P.  B. 

tons  mixtures  :  Process  and  apparatus  for  the  separation 

of into    their   constituents.     R.    P.    Pictet,    Berlin- 

Witmersdorf,  Germany.  Eng.  Pat.  9357,  April  21,  1913. 
Under  Int.  Con  v.,  July  2.  1012. 

Bl  i  Kr.  Pat.  457,031  of  11112  :  this  J.,  1913,  1108.— T.  F.  B. 

Filter-press.    C.    W.    .Merrill.    Berkeley,    Cal.     I'. 8.    Tat. 
1,093,345,  April  14.  1914. 

Pr.  Pat.  431,106  of  1911  ;  this  J.,  1912,  16.— T.  F.  B. 


IIa.-FUEL;    GAS;    MINERAL  OILS   AND 
WAXES. 

Methane  ;    The   lower   limits   of   inflammation   of with 

mixtures  of  oxygen   and   nitrogen.     A.    Parker.     Chem. 
Trans.,  1914,  105,  1002—1007. 

The  lower  limits  of  methane  in  mixtures  of  oxygen  and 
nitrogen  in  various  proportions  in  whieh  self  propagation 
•  f  the  flame  upwards  took  place  indefinitely  after  the 
original  source  of  ignition  was  removed,  decreased  from 
5-99  per  cent,  of  methane  in  oxygen  to  a  minimum  of 
5-78  per  cent,  in  a  mixture  of  oxygen  25  and  nitrogen 
Ti  per  cent.  Further  decrease  of  the  oxygen  content  to 
13  2.">  per  cent,  produced  a  marked  rise  in  the  lower  limit. 
In  air  the  smallest  percentage  of  methane  required  to 
produce  continuous  propagation  of  the  flame  was  5-77, 
and  a  reduction  of  4  per  cent,  in  the  oxygen  content  only 
raised  the  limit  0-2  per  cent.,  so  the  reduction  of  the 
percentage  of  oxygen  in  the  air  of  mines  would  hardly 
minimise  the  possibility  of  firedamp  explosions. — G.  F.  M. 

Gaseous  mixtures  ;  Ignition  of by  the  electric  discharge. 

H.  F.  Coward,  C.  Cooper  and  J.  Jacobs.     Chem.  Soc. 
Trans.,  1914,  105,  1069—1093. 

The    inflammability    of    various    gaseous    mixtures    was 

."mpared  by  determining  the  lowest  pressures  at  which 

the   mixtures   could   be   ignited   with    a   given   sparking 

arrangement.     Mixtures   of   oxygen   and   hydrogen   were 

M    inflammable    as    the    proportion    of    oxygen    was 

increased  up  to  70  per  cent.     Electrolytic  gas  at  a  pressure 

somewhat   too   low  for  ignition,  became  inflammable  by 

without  change  of  volume,  either  oxygen,  hydrogen, 

nitrogen,  carbon  dioxide  or  argon.     Experiments  were  also 

made  with   mixtures  of  oxygen  with  carbon   monoxide, 

n.  methane  and  ethylene  respectively,  and  with 

arious   diluents  in   each   case.     Two   important   factors 

ovcrning  the  ignition  were  the  thermal  conductivity  of 

he   mixture  and  the  energy  degraded  when  the  spark 

'aa  passed  :  in  the  case  of  mixtures  of  carbon  monoxide 

with   oxygen    and   diluents,    a   third    important 

aotot  was  the  "  activation  "  of  oxvgen  by  the  discharge. 

—A.  T.  L. 


Oil  gas ,-  Manufacture  of .    A.   E.   Font  all.    .1.  i!i, 

Lighting,  1914,126,511-  512 
'I'm;   improved  Jones  apparatus  consists  •■(  a   primary 
generator  an. I  a  secondary  generator  communicating  at 

their  lower  ends,  each  containing  i....   up.  .  | I  i  bamnors 

partly  filled  with  cheque)  brickwork,  through  which  bhi 
gases  or  vapours  pass  downward  rhi  ■  ■  vapom 
from  Hi.-  lower  i  ad  ■•!  the  primary  generator  pa  upwards 
through  additional  ohequei  brii  twork  in  the  lower  part 
of  the  see.. nilarv  generate]  in  ili.  gas  outlet  which  is 
common  U.  both  generated  In  operation,  the  brick 
w.uk  is  heated  first  by  blowing  with  air.  which  burns 

away    the   soot   formed   during    the    previ.  .iking 

period,  and  then  by  admitting  nil  to  burn,  i  |  L,  i  rj  in  the 
lower  of  the  two  chambers  of  each  generator.  Tho 
temperature  is  raised  to  1SIKI  — 2100°  F.  (982° — 1149'  ('  ) 
at  the  top  of  the  primary  generator  ami  Isiki  r  (982°C) 
in  the  secondary  generator.  <  las  making  is  then  com- 
menced and  continued  until  the  temperature  falls  to 
1200°  F.  (649°  ('.).  During  gas  making,  oil-gas  bom  tho 
process  is  passed  through  the  apparatus  as  well  as  steam, 
in  order  to  dilute  the  oil  vapours  and  reduce  the  amount 
of  lampblack  formed. — A.  T.  L. 

Oil-gas  produced  in  the  Jones  apparatus  ;  Analyses  of . 

L.   B.  Jones.     J.   Gas  Lighting,   1914,   126,  319.     (Sec 
preceding  abstract.) 

The  oil-gas  contained  CO...  3  6;  C6H«,  0-9;  C„H,n,  4-9; 
08,  0-2;  CO,  9-4;  H2,  38-3;  CH„  37-8  ;  and  N„  4>9  per 
cent.,  and  had  a  calorific  value  of  686  B.Th.l".  per  cl>.  ft. 
The  quantity  of  oil  used  was  7-2  galls,  per  100  cb.  ft.  of 
gas,  and  44  per  cent,  of  the  carbon  contained  in  the  oil 
pas  ed  into  the  gas. — A.  T.  L. 

Xitrogen  ;  Recovery  of as  ammonia,  from  coal.     J.  W. 

Cobb.     J.    Gas   Lighting.    1914,    126,   .129-331. 

The  experiments  ol  Burgess  and  Wheeler  (this  J.,  1914, 
191)  on  the  slow  distillation  of  bituminous  coal  in  a 
vacuum  showed  that  the  greatest  yield  of  ammonia  per 
grm.  of  coal  was  obtained  at  about  550  C.  Christie 
noticed  that  very  little  ammonia  was  produced  below 
500°  C.  or  above  800  C.  and  that  by  slow  distillation  at 
500° — 700°  C,  about  twice  as  much  ammonia  could  be 
obtained  as  in  the  usual  coke-oven  or  gas-retort  practice. 
At  700°  C,  when  equilibrium  is  attained,  a  mixture  of 
nitrogen,  hydrogen,  and  ammonia  at  atmospheric  pressure 
contains  only  0022  per  cent.  Xil3.  and  a  gas  containing 
H2  50.  X.  5,  and  NH3  1-2  per  cent.,  if  left  in  contact 
with  the  charge  in  the  retort  at  800  (',  would  lose  prac- 
tically all  of  the  ammonia  by  decomposition.  Hence  it  is 
necessary  to  produce  the  ammonia  at  the  lowest  possiblo 
temperature  and  to  remove  it  from  the  retort  as  soon  as 
formed.  In  laboratory  experiments  at  800'  C,  when  the 
gas  was  removed  at  once  from  the  hot  part  of  the  tube, 
22-5  per  cent,  of  the  nitrogen  of  the  coal  was  obtained 
as  ammonia ;  when  the  gas  passed  through  a  red-hot 
part  of  the  tube  before  exit,  17-2  ]k  r  cent.  ;  and  when  the 
gas  passed  through  red-hot  coke.  9-4  per  cent.  Whin 
a  current  of  carbon  monoxide,  carbon  dioxide  or  nitrogen 
was  passed  over  coke  at  800°  C.,  little  or  no  ammonia  was 
obtained  from  the  nitrogen  in  the  coke  ;  with  dry  hydrogen, 
10  per  cent,  of  the  nitrogen  was  liberated  as  ammonia; 
and  when  water  vapour,  alone  or  mixed  with  hydrogen, 
was  used,  nearly  the  whole  of  the  nitrogen  was  obtained 
as  ammonia.  The  conditions  approximate  to  this  in  the 
Mond  producer,  in  which  60—70  i>er  cent,  ol  the  nitrogen 
is  recovered.  Producer  gas  or  coke-oven  gas  which  has 
been  well  scrubbed  for  the  extraction  of  ammonia  is 
specially  suitable  for  regenerative  working  on  a  continuous 
system  without  reversals,  because  it  is  free  from  dust 
and  does  not  choke  the  narrow  conduits. — A.  T.  L. 

Bit  product  coking  in  Canada.     Chem.  Trade  J.,  May  9, 

1914.  [T.R.] 
According  to  the  official  figures  for  1913,  published  by  the 
Canadian  Department  of  Mines,  the  total  output  of  oven 
coke  in  the  Dominion  during  the  year  was  1,517,133  tons  of 
20001b.,  made  from  2.147.913  tons  of  coal,  of  which 
1,598,912  tons  were  mined  in  Canada,  and  549,001  tons 
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imported.  The  total  quantity  of  coke  sold  or  used  by  tin- 
producers  during  the  year  was  1,530,499  tons,  valued  at 
...547,694  dols.  In  1912  the  total  output  was  1,406,028 
tons,  and  the  quantity  sold  or  used  bv  the  producers, 
1,411,229,  rained  at  5,104,331  dols.  By-products  from 
coke  ovens  recovered  during  the  year  included  10,608 
tons  ammonium  sulphate,  8,371,600  gallons  of  tar,  and 
3,353,731  thousand  cubic  feet  of  gas,  and  the  total  value 
would  approximate  866,150  dols.  At  the  end  of  the  year 
there  were  1720  ovens  in  operation,  and  1325  idle. 

The  exports  of  coke  during  1913  were  08,235  tons, 
valued  at  30S.410  dols  ;  and  the  imports  723,906  tons, 
valued  at  2.1S0.S30  dols.  In  1912  the  exports  were 
57.744  tons,  valued  at  252,763  dols.  ;  and  the  imports 
028,174  tons,  valued  at  1,702,856  dols. 

Determination   of  sulphur   in   spent   oxide   by  combustion. 
Somerville.     See  VII. 

De  velopment  of  dry  cleaning  in  blast-furnace  gas  purification. 
Midler.     See  X. 

,4  k    adiabatic    calorimeter.     Gray.     See    XXIII. 

Patents. 

Coal  and  like  fuel ;    Compound  for  treating .     J.   H. 

Harris,  London.     Eng.  Pat.  18,705,  Aug.  18,  1913. 

A  MiXTrRE  of  sodium  chloride  53,  sodium  carbonate  33, 
and  aluminium  silicate  4  parts,  and  water  is  sprinkled 
over  the  coal.  Chlorine  is  liberated  when  the  coal  is 
burned  and  assists  the  combustion. — W.  H.  C. 

Vertical  retorts  ;     Method  and  apparatus  for  discharging 

carbonised    products    obtained    in .     J.    G.    Aarts, 

Dongen,   Holland.     Eng.   Pat.   17,612,  July  31,   1913. 
Under  Int.  Conv.,  Aug.  1,  1912. 

The  descending  mass  of  coke  passes  from  the  retort  into 
an  enlarged  chamber  below,  and  is  divided  vertically 
into  two  or  more  portions  by  a  reciprocating  saw.  It 
then  comes  in  contact  with  a  set  of  spiral  cams  exerting 
an  intermittent  knocking  off  and  picking  action  delivered 
from  the  centre  outwards. — W.  H.  C. 


Coal-gas  and  cole  ;  Metltod  of  manufacturing .     W.  P. 

Parsons.  Flushing.  N.Y.     U.S.  Pat.  1,092.950,  April  14, 
1914. 

Coal  is  distilled  in  retort  chambers  relatively  long  and  high, 
the  walls  of  which  are  inclined  at  an  angle  slightly  greater 
than  the  angle  of  repose  of  the  coal,  so  that  the  mass  is 
subject  to  a  nearly  uniform  pressure  during  distillation, 
due  to  its  own  weight.  The  chambers  are  heated  uniformly 
by  means  of  flues  in  the  walls. — A.  T.  L. 

Gas  producers.     W.   Hart,   Sydney,   New   South   Wales. 
Eng.  Pat.  8126,  "April  7,  1913. 

To  obtain  tar-free  power  gas  from  wood  and  light  waste 
fuel  without  the  use  of  a  wet  scrubber,  a  producer  is 
employed  in  which  the  air  for  combustion  enters  at  both 
top  and  bottom  of  the  fuel  column,  the  gas  outlet  being 
midway.  The  fresh  fuel  is  partially  distilled  in  a  large 
chamber  above  the  upper  air  inlets,  which  are  arranged 
around  the  throat  connecting  this  chamber  with  the 
producer  shaft  and  are  inclined  downwards.  There  are 
cooling  and  dust-collecting  chambers  at  either  side  of  the 
producer,  the  whole  being  enclosed  in  a  rectangular  casing. 
The  gases  from  the  producer  pass  through  one  set  of 
cooling  chambers,  then  through  an  annular  re-heating 
chamber  around  the  lower  part  of  the  producer  shaft, 
and  finally  through  the  second  set-  of  cooling  chambers 
and  a  chamber  packed  with  cocoanut  fibre. — A.  T.  L. 

<••:  producers,  coal  distillation  retorts,  etc.  W.  Anderson, 
Helensburgh,  J.  Meikle,  Glasgow,  and  C.  W.  Fulton, 
Paisley.     Eng.  Pat.  11,712,  May  20,  1913. 

t  ual  is  delivered  continuously  to  the  top  of  the  fuel 
column  by  means  of  a  screw  conveyor  arranged  horizontally 


in  a  pocket  in  the  vertical  walls  of  the  retort  or  producer, 
and  coke  or  ash  is  removed  continuously  from  the  bottom 
of  the  retort  or  producer  through  a  water  -seal  by  means 
of  an  inclined  screw  conveyor.  The  conveyors  are  of  the 
type  described  in  Eng.  Pats.  4446  of  1912  and  12,521  of 
1913.— A.  T.  L. 


Gas  producer  apparatus  ;    Suction .     P.  T.   Houston, 

London.     Eng.   Pat.   15,367,  July  3,   1913. 

The  producer  is  specially  suitable  for  marine  propulsion, 
and  provides  a  supply  of  steam  for  auxiliary  purposes 
during  gas-making  and  also  when  gas  is  not  required. 
A  coking  chamber  for  the  fresh  fuel  is  disposed  above  the 
producer  chamber,  the  whole  being  enclosed  in  a  water- 
j ackct  forming  a  steam-boiler  provided  with  the  usual 
fittings.  The  upper  part  of  the  coking  chamber  is  provided 
with  air  inlet  nozzles  and  forms  a  combustion  chamber 
for  burning  the  gases  and  vapours  distilled  from  the  fresh 
fuel.  The  crown  of  this  chamber  is  connected  with  the 
top  plate  of  the  boiler  by  vertical  tubes  through  which 
the  combustion  products  pass.  The  coke  formed  in  the 
coking  chamber  descends  into  the  producer  chamber, 
from  which  producer  gas  free  from  tar  is  drawn  off  for  use 
in  the  main  engines.  When  gas  is  not  required,  the 
level  of  the  fuel  may  be  near  the  producer  grate,  the 
apparatus  then  working  simply  as  a  boiler. — A.  T.  L. 


Water-gas;      Apparatus      for      generation     of .      J. 

Stephenson,  Salisbury.     Eng.  Pat.  15,677,  July  7,  1913. 

To  repeat  automatically  the  desired  cycle  of  operations, 
as  described  in  Eng.  Pats.  6849  of  1911  and  26,916  of 
1912  (this  J.,  1912,  377  ;  1913,  971),  the  valves,  etc., 
controlling  the  process  are  actuated  by  solenoids  and 
electric  motors  controlled  by  contacts  on  a  rotating  drum. 
The  operating  circuits  are  closed  by  contacts  on  the 
drum  and  broken  at  some  other  point  by  the  movements 
of  the  parts  operated. — A.  T.  L. 


Gas  producers.     W.  Dodd,   Oldham.     Eng.   Pat.   29,381, 
Dec.  20,  1913. 

In  a  producer  in  which  steam  is  generated  in  a  coil  or 
chamber  arranged  in  the  upper  part,  and  is  led  beneath 
the  grate,  water  is  fed  through  a  trapped  pipe  to  the 
steam  pipe  leading  from  the  coil  to  the  ash-pit.— A.  T.  L. 

Coal  gas  ;  Process  for  the  purification  of from  hydrogen 

sulphide    a?id    cuanogen.     C.     A.     Bergh.     Ger.     Pat. 
272,094,  March  19,  1912. 

A  solution  of  a  zinc  salt,  containing  also  ferrous  chloride, 
is  used  as  absorbent,  and  to  neutralise  the  free  acid  formed. 
a  quantity  of  an  insoluble  or  sparingly  soluble  substance, 
preferably  calcium  carbonate,  corresponding  to  the  total 
quantity  of  hydrogen  sidphide  and  cyanogen,  is  added, 
gradually  or  all  at  once,  so  that  zinc  sulphide  and  cyanide 
are  precipitated  either  fractionally  or  together,  whilst 
.  the  iron  remains  in  solution.  By  this  method  the  wae'e 
lyes  from  copper  extraction  processes  can  be  utilised,  and 
in  a  single  operation  the  separation  of  zinc  from  iron  and 
of  hydrogen  sulphide  from  cyanogen  effected. — A.  S. 


Hydrocarbons ;    Making    lighter from    heavier    ones- 

Planes,  Ltd.,  Birkenhead,  and  W.  P.  Thompson,  Liver- 
pool.    Eng.  Pats.  5245  and  21,273,  March  1  and  Sept.  20, 
1913. 
Hydrogen    or    purified    water-gas    is    passed    through 
petroleum  heated  under  a  pressure  of  5  to  100  lb.  per 
sq.  in.  in  the  presence  of  finely-divided  nickel,  immersed 
in  the  liquid.     The  gases  and  vapours  are  separated  from 
unchanged  petroleum  in  the  cooler  parts  of  the  still  anil 
then  passed  through  a  reducing  valve  to  a  purifier  clui 
taining  finely-divided  nickel  and  finally  to  a  condenser 
The  petroleum  is  freed  from  sulphur  and  asphaltum  before 
use,  on  account  of  their  harmful  effect  on  the  catalyse". 

—A.  T.  L. 
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Mineral  oil ;    ttanufaeturt  of  prod\                            The 

Vu    dm   Refining    Pro  Ltd.,   London,  and   EL   L. 

Lomax,   Preston,   Lance.  Eng,   Pat.    10,040,  April  29, 
1913. 

Tin'  gaseous  products  obtained  in  cracking  hydrocarbon 
nil-  :u  passed  through  Bulphnrio,  phosphoric,  tellurio,  or 
selenio  acid;  from  the  Boating  mixture  of  oils  obtained, 
the  paraffins  are  recovered  by  distillation  with  steam  in 
the  presence  of  alkali.  Unsaturated  riooatsve  oils  an 
reoovered  from  the  reeidaal  alkaline  solution  bj  extraotion 
with  a  solvent,  and  from  the  acid  liquid  by  diluting  it 
with  water.     ( I.  E.  M. 

U  oil;  Process  for  treating \V.   S.    Barnickel, 

St.  Louis,  Mo.     U.S.  Pat.  1,093,008.  April  14.  1914. 

Crude  petroleum  containing  not  less  than  10  per  cent. 
of  water  and  slimy  Bubstanoes  emulsified  with  the  oil,  is 
thoroughly  mixed  with  iron  sulphate  solution,  the  quantity 
of  sulphate  not  exoeeding  I  per  cent,  of  the  impurities. 
On  standing,  the  oil,  slime,  and  water  form  separate  layers, 
and  the  oil  can  be  drawn  off. — A  T.  L. 

■!:cc .     E.  G.  A.  Lecocq,  Brussels. 

Bag.   Pat.   10,253,  May   1.    1913.     Under  Int.  torn-., 

May   13,   101  J. 
See  Fr.  Pat.  457,074  of  1913  ;  this  .1  ,  1913,  1000.— T.  F.  B. 

ovens.     Gebr.   Hinselmann,    Essen-Ruhr,  Germany. 

Km;.    Pat.    29,1109,   Dec.    10,    1913.      Under  Int.   Conr., 
Jan.  13,  1913. 

Ger.  Pat.  268,327  of  1913;  this  J.,  1914, 411.— T.  F.  B. 

I  tius    for    discharging .     H. 

Eoppers,    Essen   on    Ruhr,   Germany,   Assignor   to   11. 
Koppers  Co.,    Chicago.     U.S.  Pat.  1,093,936,  April  21, 

1914. 

29,371  of  1912;  this  J.,  1913,  860.— T.  F.  B. 

Illuminating  and  fuel  gast  s  from  wood  :  Proo  -• 

facturing .     R.   M.   Poole,   Mount   Gambier,  South 

alia.     D.S.  Pat.  1,093,470,  April  14.  1914. 
See  Eng.  Pat.  13,929  of  1913  :  this  J..  1914.  190.— T.  F.  B. 

from  ;   Process 

the  manufacture  of .     L.  Landsberg,  Nuremberg, 

any.     Eng.  Pat.  80G9,  April  5,  1913. 

See  Fr.  Pat,  457,054  of  1913  :  this  J.,  1913,  1000.— T.  F  B. 
ess    of   generating    hydrogen.     U.S.     Pat.     1,092,903. 
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Patents. 

Peat ;  Treatment  of by  wet-carbonisation.     X.  Testrup 

and  M.  A.  Atkinson.  London,  T.  Rigby  and  G.  W. 
Andrew.  Dumfries,  and  Wetcarbonizing  Ltd.,  London. 
Eng.   Pat.  2283.  Jan.   28.   1913. 

W  R  peat  is  subjected  to  wet-carbonisation,  for  example 
as  described  in  Eng.  Pats.  17.010  of  1911  or  25.140  of  1912 
(this  J..  1912,  1171;  1914,  340).  the  liquid  matter  is 
separated,  neutralised  with  alkali,  and  concentrated  in 
an  evaporator,  which  may  be  of  the  tvpe  referred  to  in 

u?S  i  V'  i2ii&2  Bnd  22'670  oi  l91i  ltllis  J-  191->  yT1  ; 

IS,  183  The  vapours  evolved  durins  evaporation  are 
washed  with  acid  liquor  to  extract  the  ammonia,  before 
they  are  returned  to  the  heating  surfaces  of  the  evaporator. 
The  concentrated  liquor,  or  the  solid  evaporation  residue, 
is  mixed  with  peat  fuel  from  the  process  and  gasified  in 
an  ammonia-recovery  gas  producer.  The  proportion  of 
the  nitrogen  in  the  wefpeat  passing  into  the  liquor  during 


»'t  carbonisation  ma]   hi    incn  i  ■  ■!  bj   rai  ins  '!<■    tern- 

iture,     It,  i  lie  proporf  ion  was   p.i  per 

at  ISO  <•.,  I„,t  only  It  p.  i  cent,  al  I7u  C.      V 

Ammonia  contained  aiid   materials   [i 

Process  and   apparatus  J^r    th    recovery   oj  B. 

Stauber  and  \V.  Koohan.     Fr.   Pat.    164,227,  0 

1913. 

An  apparatus  for  the  monia,  ofthi   oitri 

contained  in  pi  al  and  similar  subsl 
distillation.  Carbonisation  is  effected  in  a  vertical  • 
into  which  the  materisJ  is  charged  from  a  feed  hopper, 
the  latter  having  slots  in  its  sides  eommunicating  with  an 
annular  Hue  surrounding  the  retort.  In  the  lower  pari  <■! 
the  carbonising  chamber  is  a  system  of  tubes  through  which 
water  is  circulated  ;  the  steam  developed  serves  to  actuate 
an  ejector  ill  the  gas-outlet  main,  whereby  gases  are 
exhausted  from  the  retort  and  directed  to  a  cond- 
where  the  ammonia  is  recovered,  the  uncondcnsablc  gases 
being  returned  and  burned  in  the  annular  Hue  surrounding 
the  retort  and  thus  supplying  some  of  the  heat  required 
for  the  carbonisation  and  for  drying  the  raw  material  in 
the  feed  hopper.  Steam  from  the  water  tubes  may  also 
be  directed  on  to  the  incandescent  charge .  in  the 
carbonising   chamber   to  increase  the  yield  of   ammonia. 

— A.  S. 

Wood   distillation;   Process   and  apparatus  for .     F. 

Woidieh,     Prague- Weinberge,     Austria-Hungarv.      I    B. 

Pat,  1,092,620,  April  7,  1914. 
The  gases  from  the  retort  pass  through  a  collecting  main 
in  which  they  are  brought  into  contact  with  tar  and  so 
become  saturated  with  tar  oil  vapours.  The  saturated 
gases  are  then  cooled  to  the  dew  point  of  the  higher-boiling 
tar  oils,  and  brought  into  intimate  contact  with  the  tar 
from  which  the  oil  has  been  removed  ;  the  oil  vapours 
remaining  in  the  gases  an  by  the  tar,  which  is 

then  separated  in  a  tar  extractor. — W.  H.  C. 

Arc    light    dectrode.     F.    M.    Lewis.     Ger.    Pat,    271,993, 

July  3,  1913. 
A  chkomate  is  added  to  the  known  mixture  consisting 
chiefly  of  tungstates  and  fluorides,  which  is  applied  to 
arc   light   carbons    to   improve    their   light-emitting   and 
burning  properties. — A.  S. 

Peot  ;     Semoral   of  tenter  fiom    mi    carbonised .      N. 

Testrup,   London,   and    1).    Sodcrltind.   (  l.ipham   Park, 
Assignors     to     Wetcarbonizintr,     Ltd.,     London.      I     E 
Pat.   1,094.270.  April  21,   1914. 

See  Eng.  Pat.  4684  of  1911  ;    this  J.,  1912,  323.— T.  F.  B. 

Arc-e]  I  process  for  making  it.     J.  L    1:.  II    .den, 

Schenectady,  Assignor  to  General  Electric  Co.,  New 
York.     U.S.  Pat,  1,093,182,  April  14,  1914. 

See  Eng.  Pat.  2027  of  1909  ;   this  J.,  1910,  204.— T.  F.  B. 

EUctrode  [for  arc  lamps].     E.    Weintraub,   Lynn,   Mass., 
issignor    to   General    Electric   Co.,    New    \ork.     I 
Pat,  1,093,957.  April  21,  1914. 

See  Eng.  Pat.  11.792  of  1912  ;  this  J.,  1913.  415.— T.  F.  B. 

Table  photometers.     Eng.   Pat,   1239.     Set   XXII I 


ILL— TAR  AND  TAR  PRODUCTS. 

Pat  i 

Oils  of  the  petroleum,  tar  and  similar  types  ;    Apparatus 

for  distilling .     L.  Steinschneider,  Briinn,  Austria 

Eng.  Pat,  8758,  April  14,  1913. 
The  apparatus  is  for  distilling  oils  under  a  high  vacuum. 
The  gases  from  the  still  are  drawn  through  a  tube  con- 
denser  and  then  through  a  bquid  seal  to  the  barometric 
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condenser  and  vacuum  pump.  By  varying  the  depth  of 
the  seal,  the  degree  of  vacuum  in  the  still  can  be  adjusted 
as  desired.  The  oil  condensed  in  the  tube  condenser 
passes  through  a  cooling  coil  to  a  vessel  connected  with  the 
vapour  conduit  leading  to  the  barometric  condenser,  so 
that  the  vapours  given  off  from  this  distillate  are  with- 
drawn. This  vessel  is  connected  with  the  distillate  pump 
and  has  a  branch-pipe  through  which  the  distillate  can  be 
passed  directly  to  the  receiving  tank  instead  of  through 
the  pump. — A.  T.  L. 

1-Chloro-anthraquinone :      Process    for     preparing     nitro 

and     chloro     derivatives     of .     Farbwerke     vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  271,681, 
Aug.  12,  1911.  Addition  to  Ger.  Pat.  267,544  (see 
this  J.,  1914,  70). 

Nitro-axthraqitinoxesulphoxic  acids  or  anthra- 
quinonedisulphonic  acids  or  their  salts  are  heated  with 
thionyl  chloride.  Sulphochlorides  are  obtained  as 
intermediate  products,  from  which  sulphur  dioxide  is 
eliminated,  with  the  formation  of  the  corresponding 
nitrochloro  or  dichloro  derivative. — T.  F.  B. 

Sulphonaphthylated    aromatic    p-diamines ;      Process    for 

preparing .     Farbwerke     vorm.     Meister,     Lucius, 

und  Briining.     Ger.  Pat.  271,821,  March  14,  1911. 

Ax  aromatic  p-diamine  is  condensed  with  an  amino- 
naphthalenesulphonic  acid,  with  or  without  addition  of  a 
solvent  or  suspending  agent.  The  products  appear  to 
consist  mainly  of  the  monosubstituted  compounds  of 
the  type,  NHa.R.NH.C^Hj.SOaH,  which  are  valuable 
azo  dyestuff  components  ;  the disulphonaphthyl  derivatives 
are  only  produced  in  small  quantity. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Sulphur;    Action   of on   amines.     Part   II.   Aniline. 

H.  H.  Hodgson  and  A.  G.  Dix.     Chem.  Soe.  Trans., 
1914,  105,  952—956. 

The  resinous  mass  which  is  the  chief  product  of  the  action 
of  sulphur  (25  grms.)  on  aniline  (50  grms.)  and  aniline 
hydrochloride  (25  grms.)  at  185°— 190°  C.  for  3  to  4  hours, 
consists  largely  of  trithioaniline  S3(C6H4.NH2)2.  This 
was  isolated  as  its  sulphate  by  extraction  of  the  mass 
with  hydrochloric  acid,  addition  of  sulphuric  acid,  and 
precipitation  by  gradual  addition  of  aqueous  caustic 
soda  solution  (yield  71  grms.).  On  diazotisation  and 
combining  with  the  usual  components  it  yielded  dyestuffs 
possessing  good  fastness.  The  hydrochloride  and  a 
crystalline  oxalate  and  benzoyl  derivative  are  described. 

— G.  H.  F. 

1.2.3.4.  -Tetrachloroquinizarin.      H.      Hovermann.       Ber 
1914,  47,  1210—1213. 

Contrary  to  the  statement  in  Ger.  Pat.  172,105.  tetra- 
chlorophthalie  acid  can  be  condensed  with  quinol  under 
suitable  conditions.  When  the  constituents  are  heated  to 
195° — 230°  C.  with  boric  acid,  dihydroxybenzoyltetra- 
chlorophthalic  acid  is  first  formed,  and  this  is  converted 
into  1.2.3.4.-tctrachloroquinizarin  by  heating  the  boric 
acid  melt  with  concentrated  sulphuric  acid  to  150° — 165°  C. 
The  product  dissolves  in  alkalis  with  a  cornflower-blue 
colour  and  does  not  dye  on  the  ordinary  mordants. 
Heating  to  250°  C.  with  lime  water  and  copper  powder 
converts  it  into  dichlorotetrahydroxyanthraquinone,  in 
which  the  newly  introduced  hydroxyl  groups  probably 
occupy  o-positions.  This  product  dyes  on  mordants 
in  shades  similar  to  those  of  Brazil  wood.  Tetrachloro- 
quinizarin reacts  with  p-toluidine  to  give  2.3.4-trichloro-l- 
p-toluidinoquinizarin,  which  is  soluble  in  alkalis  with  a 
dark  blue-violet  colour. — J.  B. 

Carminic  acid.     C.  and  H.  Liebermann.     Ber.   1914,  47 

1213—1219. 
A  criticism- of  the  recent  work  of    Dimroth    and    his 
collaborators    (Annalen,  1913,  399,  1,  43,  62),  arguments 


being  deduced  against  the  conclusion  that  carminic  acid 
is  an  anthraquinone  derivative,  namely  methylhydroxv- 
anthraquinonecarboxylie  acid.  The  solubility  of  carminic 
acid  in  water  is  without  parallel  amongst  the  hydroxy- 
anthraquinones,  except  as  glucosides  or  sulphonic  acids. 
There  is  no  parallel  in  the  anthraquinone  series  for  the 
peculiar  behaviour  of  carminic  acid  in  yielding  water 
when  heated  above  145°  C.  with  formation  of  a  water- 
insoluble  dyestuff,  which  cannot  be  reconverted  into 
carminic  acid.  The  yield  of  anthracene  hydrocarbons 
obtained  by  the  distillation  with  zinc  dust  is  very  small. 
A  new  derivative  of  carminic  acid,  the  anhydride, 
C22H20012.  has  been  obtained  by  the  action  of  thionyl 
chloride.  It  is  a  red  powder,  insoluble  in  water  and 
alcohol,  and  it  can  be  reconverted  into  carminic  acid  by 
the  action  of  alkali,  differing  in  this  from  anhydrocarminic 
acid. — J.  B. 

Osage  Grange;    The  value  of as  a   dyestuff.     F.   \V. 

Kressmann.     Textile  Colorist,  1914,  36,  97—98. 

The  dyestuff  of  the  wood  of  the  Osage  Orange  tree  appears 
to  be  composed  of  morin  and  maclurin,  as  in  the  case  of 
fustic.  The  extractive  matter  is  almost  identical  with 
that  of  fustic  in  quality  and  quantity,  and  the  25,000 
tons  of  mill  waste  produced  annually  in  the  United 
States  might  under  certain  conditions  compete  with 
fustic. — J.  B. 

Isocurcumin  ;    Synthesis    of   an .     G.    Heller.     Ber., 

1914,  47,  887—890. 
Vanillin"  was  condensed  with  acetylacetone  in  presence 
of  alcoholic  hydrogen  chloride,  yielding  a  mixture  of 
substances  from  which  a  product  isomeric  with  curcumin 
was  isolated.  This  so-called  isocurcumin  appears  to 
consist  of  a  mixture  of  stereoisomerides. — J.  R. 

Patents. 

Colouring   matters  of  the  anthracene   series  ;  Manufacture 

of .     J.     Y.    Johnson.    London.     From     Badische 

Anilin   u.    Soda   Fabrik.   Ludwigshafen-on-Rhine,   Ger- 
many.    Eng.  Pat   10,291,  May  1,  1913. 

The  products  obtained  by  treating  acetylamino-anthra- 
quinones  with  acid  chlorides  (see  Eng.  Pats.  29,750  of 
1906  and  9657  of  1907  ;  this  J.,  1907,  1135  ;  1908,  556) 
are  converted  into  deep  red-brown  to  yellow-brown  vat 
dyestuffs  by  treatment  with  dehydrating  agents,  for 
example  sulphuric  acid.  The  reaction  may  also  !>•' 
brought  about  by  more  energetic  treatment  with  acid 
chlorides  themselves,  in  which  case  it  is  possible  to  start 
directly  from  the  acetylamino-anthraquinone  or  even 
from  the  aminoanthraquinone,  the  aeetylation  and  the 
two  steps  of  the  reaction  being  performed  in  one  operation. 
The  reaction  is  complete  when  no  further  change  takes 
place  on  heating  the  product  with  97  per  cent,  sulphurn 
acid  at  160'  C.  for  two  hours. — J.  B. 

Colouring  matters  of  the  anthraquinone  series  ;   Manufacture 

of    compounds    and .     J.     Y.     Johnson,    London. 

From  Badische  Anilin  u.  Soda  Fabrik,  Ludwigshafen- 
on-Rhine,  Germany.     Eng.  Pat.  21,027,  Sept.  17    1913. 

Vat  dyestuffs  dyeing  generally  lemon-yellow  shades  and 
having  the  probable  constitution 
»N. 


a/    V 


\S/ 


/NHX  /NH. 

\A  or  A<  >C=C<         >A 


where  A  represents  an  anthraquinone  residue,  are  produced 
by  treating  an  o-halogen-acetylaminoanthraquinone  with 
sulphur  or  a  substance  capable  of  yielding  sulphur,  or 
alternatively  by  treating  an  o-aminoanthraquinone 
mercaptan  with  a  compound  capable  of  introducing  the 
oxalic  acid  residue,  e.g.,  oxalvl  chloride. — J.  B. 

Acridones  and  thioxanthones  of  the  anthraquinone 

Process  for  preparing .     Badische  Anilin  und  Soda 

Fabrik.     Ger.  Pat.  272,297,  Feb.  7,  1913. 
oo'-DrHALOCENANTHRAQtTiNOXA'l.ARi"L  ketones  are  treated 
with  sulphamides.  sulphides,  or  sulphydrates,  oranslogom 
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Compounds,  preferably  in  presence  of  a  diluent,  a  catalyst, 
:t ixl  ;i  substanoe  which  will  combine  « iih  acid  — T.  F.  15. 


dycstujfs ;  Production  of  new .     P.   A.    Newton. 

Farbenfabriken  vorm.  P.  Bayer  and  Co.,  Elber- 
feld,  Germany.  Eng.  Pat.  10,380,  May  2,  1913. 
I >i^  \/.i>  >l\  estuffs  dyeing  cotton  red  to  brown  .shades  which 
i  me  fast  to  washing  and  light  by  after-treatment  with 
formaldehyde  arc  formed  by  combining  tetrasotised 
diaminodiphcnvlureas  with  one  mol.  of  resoroini  1  and 
one  mol.  of  an  aminonaphtholsulphonic  acid  or  a  derivative 
thereof,  e.g.,  2.8.6-,  2.5.7-,  or  1.8.4-aminonaphthol- 
sulphonic  acids  or  their  acetyl,  benzoyl,  or  imidazole 
derivatives. — J.  B. 


purincarboxylic     acid;     Process    for     preparing . 

Kiri.enf.il. r.  vorm.  F.  Bayer und Co.     Ger.  Pat.  272,301, 
March   11,    1913.     Addition  to  Ger.  Pat.  260,766. 

It  l>ni\  droxy  intiik  iquixoxi  3-i  irboxyxio  aoid  is  used 
in  place  of  1.2-dihydroxyanthraquinone-3-earboxylio  acid 
in  the  process  described  in  the  principal  patent  (see  Eng. 
Pat.  29,606  of  1912  :  this  J..  1913.  593).  The  lirst  product 
of  the  oxidation  appears  to  be  2-hydroxyanthradiquinonc- 
aVoarhoxylic  acid  ;  by  prolonging  the  fusion,  or  by  adding 
a  reducing  agent,  or  by  pouring  the  melt  into  aqueous 
bisulphite  solution,  it  is  converted  into  the  known  1.2.4- 
trihvdroxyanthraquinone-3-carbo.xylic  acid. — T.  F.  B. 


'"<  ;    Process   for    preparing    mordant ■. 

Amlinfarbcn-   und'  Extract-Fabr.   vorm.   J.   K.   Geigy. 

tier.  Pat.  271,446,  Jan.  19,  1913. 
The  disulphonio  acids  of  thioaniline  or  of  p-diaminopheny  1 
ether  are  diazotised  and  combined  with  salicylic  acid  or 
o-  or  m-oreeotinic  acid.  The  products  give  yellow  dyeings 
on  wool,  which  arc  fast  to  [lotting  and  milling  after  chrom- 
ing. They  may  also  be  used  for  printing  cotton  goods 
on  account  of  their  solubility  and  ease  of  fixation  and  the 
fastness  of  their  chrome  lakes. — T.  F.  B. 


Antkraquinonc  derivatives  containing  sulphur;  Process  for 

preparing .     Chem.  Fabr.  Griesheim-Elektron.   Ger. 

1'at.  271,947,  June  6,  1913. 

AvTHRAvtiNONK-iMiNES  which  do  not  contain  substituents 
i  in  the  "-positions  to  the  imino-group  necessary  for  the 
formation  of  p-thiazines.  arc  treated  with  sulphur  chloride 
M  solutions  of  sulphur  in  sulphur  chloride.  The  products 
ire  p-thiazines  of  the  anthraquinonc  series  ;  some  of  them 
,are  vat  dyeetuffs  whilst  others  are  easily  converted  into 
vat  dyestutfs— T.  F.  B. 


Triphenylmrthane  dyes  ;  Process  for  the  production  of . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many. Ens.  Pat.  19.488."  Aug.  28,  1913.  Under  Int. 
1  onv..  Aug.  30,  1912. 

>M  Fr.  Pat.  461,810  of  1913  ;  this  J.,  1914,  195.— T.  F.  B. 

•ulphur    [tulpKde]    dye;    Green .     J.    Flachslaender 

a    I'   Gralert,  Elberfeld,  and  M.  Buff.  Vohwinkel, 

Assignors    to    Farbenfabr.    vorm.    F.    Baver    und    Co., 

Elberfeld.  Germany.    D.8.  Fat.  1,093,259,  April  14.  1914. 

Pat,  254,304  of  1911  ;  this  J.,  1913,  189.— T.  F.  B. 

"id  their  production.     H.  Levinstein  and  J. 
ley,    Assignors    to    Levinstein,    Ltd.,    Blacklev. 
Pal    1  092,842,  April  14,  1914. 
Kg.  Tat.  12.281  of  1911  ;  this  J.,  1912,  634.— T.  F.  B. 


■■thragutnone  dyes  ani  process  of  making  them.     M.     H. 

>r  and  O.  Bally,  Mannheim,  Assignors  to    Badische 

Aruhn     und     Soda     Fabrik.     Ludwigshafen  on-Rhine, 

J  iy.     DA  Pat.  1,093,427,  April  14,  1914. 
r.  Ger.  Pat.  259,370  of  1912  :  this  J.,  1913,  593.— T.  F.  B. 


Nitrot  uonivm   derivatives;  Stable .     0.     N. 

Witt.    Vvestend,   Aasignoi    to    lot.-Ges.   f.    Anilinfabr., 
Berlin.     U.S.  I'm.  1,093,567,  April  14,  1914. 

Su  Eng.  Pat.  11,290 of  1913  ;  tins. I..  1913,  s2l      T.  1".  !'.. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Pyrites;  SSeleniferous  — and  itt  utt  In  tin   ma\ 

of  snlphitr  pulp.     J.  C.  Torgereen  and  C.  Bay.    I 
fab.,  1914,  12,  483     184, 

SELENIUM  is  always  present  in  iron  pyrites  in  proportions, 
relatively  to  the  sulphur,  ranging  from   1   per   [0,000  to   I 
per  100,000.     On  roasting,  the  selenium  is  volatilia 
selenium    dioxide,    but   is   finally   found   in   the   aoid 
elementary  selenium.     Under  certain  circumstances  much 
harm  may  be  done     Experiments  in  practice  with  two 
varieties  of   pyrites,   both  containing  the  same  quantity 
of  selenium,  but  one  a  dusty  sort  and  the  oilier  free  from 
dust,  proved  that  it  is  not  directly  the  presence  of  selenium 
which  causes  trouble  but  the  simultaneous    presence  of 
dust.     With  very  dusty  sorts  of  pyrites  it  is  impossible  I 
eliminate  all  the  flue  dust  by  means  of  scrubbers,  and  this 
dust,  consisting  of  iron  oxide,   may  act   as  an  enei 
contact  substance  promoting  the  catalytic  destruction  ..f 
the  sulphurous  acid  or  calcium  bisulphite  by  the  selenium. 
This  action  is  recognised  by  a  sudden  fall  in  the  sulphurous 
acid  and  lime-contents  of  the  digester  liquor  after   the 
digestion   has   proceeded   for  sonic   tunc.     Tin'   sulphuric 
acid   thus    formed    attacks    the    cellulose.     Since   the   ill 
effects    of   the    selenium    are    promoted    both    by   a    high 
temperature  and   long  duration  of  digestion,   the   al 
defects  are  most  noticeable  in  the  manufacture  of  '"  high- 
boiled"  bleaching  pulp. — J.  F.  B. 

Papers ;    Durability    of   high-grade .     W.    Herzberg. 

Papierfab..  1914.  12,  478—179. 

Hjelmsater  (Papierfab.,  1912,  10,  686.  1469)  exposed 
a  number  of  papers,  both  animal-sized  and  rosin-sized.  ' 
full  sunlight  from  June  to  August,  and  then  tested  the 
deterioration  produced.  In  all  the  papers,  including 
even  the  tub-sized  hand-made  papers,  the  exposal 
light  and  air  produced  a  profound  deterioration  in  the 
resistance  to  folding  ;  in  many  cases  this  had  fallen  to  5  per 
cent,  of  the  original  value.  The  sizing-rcsistance  to  ink 
had  disappeared  in  all  cases.  The  papers  belonging  to 
Normal  class  1,  both  the  animal-sized  papers  and  thos- 
doubly  sized  (both  animal  and  rosin  sizes)  showed  only  a 
slight' darkening  in  colour;  the  rosin-sized  samples  a. 
much  discoloured.  It  was  concluded  that  the  deterioration 
in  resistance  to  folding  produced  by  exposure  was  in  some 
way  connected  with  the  destruction  or  decomposition  of 
the"  sizing.  From  tests  in  which  papers  were  steeped  in 
solutions  of  aluminium  sulphate,  potassium  sulphate  and 
aluminium  acetate  and  then  txposed  to  light,  the  author 
concluded  that  the  deterioration  was  brought  about  by 
the  presence  of  aluminium  sulphate;  aluminium  ao- 
had  no  ill  effect.  Herzberg  points  out  that  in  the 
recorded,  those  papers  containing  only  very  small  quantities 
of  aluminium  salts  proved  no  more  resistant  than  those 
samples  containing  comparatively  large  proportions  so 
that  a  directlv  injurious  influence  of  aluminium  sulphate 
cannot  be  inferred.  The  fact  that  the  introduction  of  a 
large  excess  of  this  salt  into  the  paper  was  found  to  be 
injurious  does  not  prove  that  papers  containing  normal 
quantities  arc  similarly  affected. — J.  r.  B. 

Papers  produced  from   different   hinds    of    deciduous  and 
coniferous   tcoods   by   the   soda   and   sulph,te  procwes; 

Comparison   of .     C.    Beadle   and    H.    P.    Stevens. 

Paper-Maker.  1914.  47,  39.— 403. 
COMPARATIVE  tests  were  made  with  papers  manufactured 
from  bleached  and  unbleached  pulps  prepared  from  seven 
deciduous  woods  by  the  soda  process  and  from  fifteen 
coniferous  woods  by  both  the  soda  and  the  sulphite 
orocesses  The  average  results  for  the  papers  from  the 
different  classes  of  pulp  are  shown  in  the  following  tabic  :— 


546 


Cl.  VI.— BLEACHING;   DYEING;    PRINTING;   FINISHING. 


[May  30,  1914. 


Pulp?. 

Length  of 

libre  in 

mm. 

Thickness 
of  paper 

in  mm. 

Substance 
in  grms. 
pel  sq.  in. 

Breaking 

strain  in 
Lb.  per  inch 

width. 

Breaking 

length 
in  met  res. 

Total 
elongation 

at  break. 

Permanent 
elongation 

at  break. 

Bursting  strain. 

corrected  to 

uniform  substance 

of  1UU  grnis.  per 

sq.  m.,  in  lb.  per 

sq.  in. 

Broad-leaf,  soda  : 

1-27 

117 

2*72 
2-37 

2-55 
2-44 

017 

II  14 

ii  13 
frll 

012 

0  12 

103 

87 

79 

78 

82 
85 

4-5 
5-6 

12-5 
13-2 

8-3 
10-8 

727 
1178 

278.'. 
3026 

1928 
2384 

2-5 

2-9 

3-4 
3-5 

2-9 
30 

19 
20 

21 
1-7 

1-9 
1-8 

9-6 

128 

Coniferous,  soda  : 

32-2 

27  -4 

Coniferoiis,  sulphite  : 

22-9 

230 

(See  also  this  J.,  1913,  1103.)— A.  S. 

Patents. 

Silk  ;  Treatment  of  icaste or  other  fibres  to   increase 

their  coefficient  of  friction  on  each  other.  W  E.  Muntz, 
London.  Eng.  Pat.  8278,  April  8,  1913. 
Waste  silk  or  other  fibres  which  cannot  be  spun  owing  to 
lack  of  cohesion  and  shortness  of  staple,  are  treated  with 
a  solution  capable  on  evaporation  of  leaving  a  deposit 
which  will  increase  the  coefficient  of  friction  of  the  fibres 
on  each  other.  A  solution  of  rubber  in  pure  carbon 
bisulphide  may  be  used  for  this  purpose,  the  material  being 
treated  in  bulk  before  spinning,  or  the  yarn  itself  treated 
after  first  spinning  loose!}7. — J.  B. 

[Drying]  Textile  materials  with  elastic  fluids  ;  Apparatus 

for   treating .     Pulsometer   Engineering   Co..    Ltd., 

Reading,  and  T.  G.  Marlow,  London.  Eng.  Pat.  8794, 
April  14,  1913. 
An  apparatus  for  drying  rags  or  the  like  consisting  of  a 
revolving  cylinder  fitted  inside  with  lifting  plates  which 
overlap  and  are  of  a  yielding  or  springy  nature.  The 
cylinder  is  mounfed  on  a  set  of  supporting  rollers  near  the 
centre  and  is  capable  of  expansion  in  opposite  directions. 

—J.  B. 

Fur  ;  Preparing for  felting.     E.  Tweedy,  Assignor  to 

E.  R.  Tweedv  and  Matteawan  Manufacturing  Co.,  New 
York.     U.S.  Pat.  1,085,391,  Jan.  27,  1914. 

Fur,  either  on  the  skin  or  cut,  is  treated,  preferably  in  a 
closed  chamber,  with  ozone  in  order  to  render  it  capable 
of  felting,  this  process  replacing  the  usual  "  carrot ing  " 
with  mercury  nitrate  solution. — J.  B. 

Grease  [from  textiles] ;  Process  and  apparatus  for  the  con- 
tinuous extraction  of .     H.  Gohy.     Fr.  Pat.  465,097, 

Aug.  30,  1913.  Under  Int.  Conv.,  Aug.  31,  1912. 
The  material  (particularly  textile  fabric)  is  made  to  pass 
continuously  through  an  apparatus  with  two  communicat- 
ing compartments.  In  the  first  the  fat  is  extracted  by 
a  current  of  hot  solvent  circulating  in  the  opposite  direction, 
whilst  in  the.  second  the  material,  after  passing  between 
rollers,  is  freed  from  solvent  by  a  current  of  hot  air  or 
gas,  the  expelled  solvent  being  led  to  a  condenser. 

— C.  A.  It 

Paper  ;  A  process  for  drying .     E.  P.  Butts,  Spring- 
field, Mass.     U.S.  Pat.  1,094,195,  April  21,  1914. 

The  air  used  in  drying  paper  is  first  saturated  with  water 
at  a  definite  temperature  and  then  heated  to  a  definite 
higher  temperature  after  which  it  is  brought  into  contact 
with  the  paper. — J.  B. 


Cellulose  formates  and  process  of  making  same.     O.   Bon- 

hoeffer,     Elberfeld,     and 

Assignors    to    Farbenfabr. 

Elberfeld,    Germany.     U.S 

1914. 
See  Fr.  Pat 


H.     Guntrum,     Vohwinkel, 

vorm.    F.    Bayer    und   Co., 

Pat.    1,093,247,    April    14, 


422,542  of  1910  ;  this  J.,  1911,  532—  T.  F.  B- 


Artificial  horsehair  ;  Process  of  manufacturing .    C.  M. 

Sanlaville,   Le   Coteau,   France.     U.S.   Pat.    1,093,295, 
April  14,  1914. 

See  Fr.  Pat.  435,989  of  1911  ;  this  J.,  1912,  381.— T.  F.  B. 

Producing  fermentable  sugars  [from  sawdust].     Eng.  Pat. 
14,938.     See  XVII. 


VI.— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

Aniline  Blaxk ;   Thermal  relationships  in    the   formation 

of on  the  fibre.     F.  Erban.     Oesterr.   Chem.-Zeit, 

1914, 17,  83—87. 

A   description   of  some   experiments   on  the   dyeing  of 
Aniline  Black  on  tightly  packed  material  (cops  and  stock- 
ings).    The  material  was  padded  with  a  chlorate-vanadium 
black  liquor  and  placed  in  a  closed  vessel  in  a  room  the 
temperature    of    which    can    be   regulated.     Observation 
of  tho   temperature   inside   the   material  showed  first  a 
gradual   and   then   a   rapid   rise   until   a   maximum   was 
reached,   followed  by  a  gradual  falling  off  during  some 
days.     This  spontaneous  oxidation  was  dependent  on  thi 
amount  of  vanadium  present  and  was  also  influenced  by 
the   degree    of   dampness    and    the    compression   of    tin 
material.     The  rise  in  temperature  was  not  harmful  but  on 
the  contrary  was  necessary  for  the  formation  of  a  useful 
black.     The   conditions   to  be   observed   were  a  gradual 
approach  to  the  critical  temperature  at  which  reaction 
sets  in,  by  careful  regulation  of  the  heating  of  the  oxida- 
tion   chamber,    and    then,    when    spontaneous   oxidation 
set     in,    an     avoidance    of    drying    by    evaporation   of 
the    outer     portions     of     the     mass,     whereby    uneven- 
ness   and   tendering   would    be   caused,    also   streaktness 
on  the  edges  owing  to  moisture  condensing  on  the  wallf 
of   the   vessel,    causing   local   washing   out   of  the   base. 
When  the  material  was  loosely   packed   the  teniperatun 
rose  more  quickly  and  the  reaction  was   accelerated,  but, 
owing  to  more  rapid  cooling,  a  lower  maximum  temperature 
was  reached. — J.  B. 

Para-diamines  ;   The  affinity  of for  fibres.     I.  Fraoek 

Rev.  Gen.  Mat.  Col.,  1914,  18,  129—133. 
When   wool,    oiled    cotton    or   cotton    mordanted   witi 
antimony  tannate  is  treated  with  a  boiling  solution  o: 
benzidine    hydrochloride,    the  diamine    is    fixed   on   tin 
libre    but    unmordanted   cotton   and    cotton    mordantei 
with    aluminium    oleate    remain    unaffected.    The   bas 
thus  fixed,  on  diazotising  and  developing  with  p-naphtho 
gives  a  strong  colouration,  red-brown  on  the  mordantei 
cotton  and  red  on  the  wool.     The  colour  is  quite  diffcrei) 
from  that  obtained  by  combining  tetrazotised  benzidin 
with  2  mols.  of   p'-naphthol,    which   is   a   deep  browi 
It   is    concluded    that   one    amino   group   only  of  I 
benzidine     is     diazotised     and     a     mono-azo    dyesju 
produced,     the     other     amino     group     being    attaeni 
to  the  fibre  or  to  the  mordant.     Other  shades  can  i 
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produced  on  wool  bj  the  use  of  various  developers, 
.  ./  .  J  amino  8  naphthol  7  sulphonia  acid  gives  a  bron 
yellow  shade  ..f  till,  aminonaphthol  ether  a  blue,  //' 
toluylencdiaminc  a  fine  red-brown  and  aminodiphenyl- 
■mine  .hi  olive.  Mono-amines  ('•(/•■  aniline,  amino 
mili.ii  i  ..in  l >, ■  fixed  .mi  wool  but  cannot  he  diaxotised 
he  fibre  :  n»-  ami  p-diaminos  behave  similarly  to 
benzidine  on  wool.  An  aminoazo  compound  (e.g.,  Anihre 
\" fll, ■  w )  behaves  like  a  simple  mono  amine  and  cannot   !"■ 

■  :i-.'>l  ..a  wool,  while  diaraino-dibenzoncazodiphenyl 
develops  like  other  diamines.  In  tin-  author's  opinion  a 
diamine  is  fixed  on  wool  in  a  manner  analogous  to  the 

dycstuffs,  i.e.,  viewing  wool  as  an  amino 

the  acid  pari  of  the  radical  combines  with  one  of  the 

ammo  groups  of  the  diamine.     This  explains   why   one 

ammo  group  only  of  the  diamine  is  diazotisable. —  I.  B. 

Patents. 

ig  and  drying  wool,  hair,  rags,  cotton  ami  other  fibre*  ; 
Apparatus  for  washing,  sterilising,  and  drying  wool,  hair, 

.   or  for .     \V.   Crowther,    Bradford,     Kng. 

I'll.  Tots.  Anvil  1,  1913. 

s  of  the  material  is  caused  by  means  of  com- 
r,  forced  in  below  the  perforated  falsi-  In  ttom 
of  an  ordinary  dye-tub.  An  upright  pipe  reaching  below 
the  false  bottom  ami  delivering  above  the  surface  of  the 
material  causes  an  additional  circulation  of  the  liquor. 
II"!  or  cold  air  is  used  as  required.  After  running  oil 
the  liquor  tin-  material  is  dried  and  sterilised  by  compressed 

■  230    I'.  (llo  ('.).— J.  B. 

Dyt-rals  ;     M'thod   of  supplying   </<;  is   to . 

T  Southwell,  Halifax.     Eng.  Pat.  7711,  April  2.  1913. 

Tin:  colour,  etc..  is  admitted  to  the  steam  pipe  from 
winch  it  is  ejected  by  the  steam  into  the  dye-vat  in  a 
uniform  manner.  (Reference  is  directed  to  Eng.  Pat. 
11,402  of  1899;    this  . I..  1899,  913.)— J.  B. 

Dyting     machine.     W.     -1.     Mellersh-Jackson,     London. 
V".    -L    Muir,    Winchester,    .Mass..    U.S.A.     Eng. 
April  16.  191:). 

A  FfLBSSI  re  dyeing  apparatus  in  which  a  basket^ having 
perforated    bottom,    periphery    and    central    pipe    rests 

onical  bottom  of  the  closed  outer  casing  in  such  a 
way  as  to  leave  separate  spaces  between  the  bottom 
and  periphery  respectively  of  the  basket  and  the  outer 
The  circulating  pump  is  connected  independently 
with  the  bottom  chamber,  the  peripheral  chamber  and  the 
central  pipe  so  that  the  circulation  can  be  directed  at  will 
into  that  part  of  the  basket  where  it  is  most  r,  ■ 
The  perforations  are  of  gradually  decreasing  size  towards  the 
top  of  the  apparatus,  the  central  and  peripheral  portions 
of  the  cover  of  the  basket   are  non- perforated  and  detach- 

■lorated  horizontal  p'pes  arc  fitted  between  the 
central  pipe  and  the  peripheral  wall  of  the  basket,  in  order 
to  promote  uniform  dyeing. — J.  B. 

Dyeing  and  otherwise  treating  textiles:    Rotary  apparatus 

for .     R.  P.  Smith  and  G.  E.  Drum.  Philadelphia, 

Pa..  U.S.A.  Eng.  Pat.  9576,  April  23,  1913. 
Thk  material  is  carried  in  a  rotary  drum  having  non- 
perforated  ends  and  radial  partitions  and  perforated 
■id  outer  walls.  Tiie  drum  is  mounted  to  revolve 
within  the  dye  vat.  and  the  dye-liquor  is  circulated  through 
the  material  in  each  radial  compartment  first  in  one 
a  and  then  in  the  reverse  direction  during  a  single 
rotation  of  the  drum,  the  circulation  being  effected  by 
blades  mounted  radially  on  an  axle  which  revolves  inside 
the  inner  wall  of  the  drum  and  in  a  direction  opposite  to 
that  of  the  drum.^J.  B. 

Aniline    Blnrk ;     Process    and    apparatus  for    continuous 

chroming   in   dytmg .     J.    P.    Bembcrg.    Akt. 

Rarmen-Ritterhausen.    Germanv.     Eng.     Pat.     21.930. 
1913.     Under  Int.  Conv.,  Oct.  30,  1911'. 

lv-rtAB    cf  the  usual  chroming  on  the  jigger,  the  cloth. 

after   padding  and   oxidation,  is  successively    saturated 


with  a  ohroming   liqn  azed,  and   passed   through 

an  air  way.  this  sequi  .     ■•  .1  I 

oftenasism  Tin'  ,i  pp. ii  it  i,-  consi  lion 

of  ohroming  troughs  arranged  in  steps,  fresh  liquor  i  ■ 
supplied  io  i In   first  trough  according  to  tie   rate  at  which 

it  is  removed  from  tie    l.i-t Alter  the  material 

passed   through   the   tiist    trough,   it  I.    p.i*sed 

through  lie  ager,  and  then  into  the  Becond  trough,  and 
so  on. — J.  B. 

Pictures;   Process  of  transferring to   basis  of  /. 

.  .ui./  the  lib.     A.  Christiansen,  Lubeck,  Germanv. 
Eng.  Pat  29,026,  Do     16,  1913. 

Pii  ii  hk's  an-  transferred  to  a  new  has,-  by  lir.-t  a]. plying 
a  mixture  of  collodion  (47),  celluloid  varnish  (47)  and  oil 
of  juniper  (ti  per  cent.),  which  St  iffens  the  film  of  colouring 
matter,  then  immersing  in  a  solution  (e.g.  soda)  which 
-..liens  its  existing  base,  transferring  the  colour  film  to 
a  temporary  carrier,  removing  the  original  backing  and 
linalU  securing  the  picture  to  the  new  has,-  I iv  .ii 

—I.   1!. 

Printing  on    fabrics:   Process  for .     K.   Gross.     I 

Pats.  272,526  and  2T2.o27.  Feb.  28  and  Sept.  3,  1913. 

(1)  Thk  goods  are  treated  with  an  alkali  and  a  reducing 
it  an. I  lien  printed  with  a  "  rediiet  ion  dyestuff "  in 
the  form  of  a  lithographic  ink  or  printing  ink.  or  the 
first  printed  and  then  treat,  d  w  ith  an  alkali  and  a  reducing 
acent  :  in  either  ease  the  colour  is  fixed  by  steaming. 
The   resulting   prints   an-   last    to   washing  and   rabl 

i  hi-  d is  hit  treated  with  alkali  and  then  prii 

w  ith  a  lit  i  or  printing  ink  contoinii  rtufl 

,.r  its  leuco  compound  and  a  reducing  agent,  and  finally 
steamed.  The  sparingly  soluble,  stable  bydrosulphite 
compounds  may  he  used  as  the  reducing  agent — T.  I'.  II. 

Colour:  I  it    dyi  stuffs;    Process  fur 

— .      Badische    Anilin    und    Soda    Fabrik. 
Pat    272,685,  Maj  8,  1913. 
Vat  dyestufh  can  tie  divided  into  two  groups  according 
to  their  behaviour  in  presence  of  a  mixture  of  dexti 
and    an     easily      reducible     organic     substance    initio 
compounds  or  anthraquinone  derivatives)  ip  is 

lixed  on  the  fibre  under  these  conditions  whilst  the  i 
group  is  reserved.     This  proci  duoing  col, 

'  ve  effects  consists  in  apply  ingtothe  fibre  one  dyestuff 
from  each  of  the  ah  i"   presence  of  a  mixture 

of  dextrose  and  a  reducible  organic  compound. — T.  F.  B. 


VII.-ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Iodides-  Direct   iodomeiric  determination  of  soluble 

W.  Stuwe.  Apoth.-Zcit.,  1914.  29,  382. 
The  iodide  is  decomposed  by  adding  an  excess  of  potassium 
iodatc  and  acidifying  with  dilute  nitric  acid.  Th- 
acid  is  then  neutralised  by  barium  carbonate,  the  previous 
addition  of  a  small  quantity  of  alcohol  h,  ing  recommended 
to  prevent  foaming  ami  consequent  loss  of  iodine  lo 
the  neutral  solution  potassium  iodide  is  add.'d  to  bring 
the  precipitated  iodine  int..  solution,  the  excess  of  barium 
carbonate  is  allowed  to  settle,  and  the  iodine  determined 
bv  titration  of  an  aliquot  portion  of  the  clear  solution 
with  standard  thiosulphate.  Five-sixths  of  the  iodine 
indicated  represents  that  present  onginaUy  as  iodide 
The  method  is  applicable  in  the  presence  of  chlorides,  but 
not  of  bromides. — G.  F.  M 

Pvrites  and  sulphuric  acid  in  the  United  States  ;  Production 

„e in  1913.     W.  C.  Phalen,     Oil,  Paint,  and  Drug 

Rep..  April  27.  1914.     [T.R.] 

Thx  production  of  pyrites  in  the  United  *•*»»  "M* 

was  341,338  iong  tons,  valued  at   $1,286,084.    to  WK. 

the  output  amounted  to  350,928  tons,  valued  at  $l,334,2o«. 

The  output  of  bv-product  pyrites,  obtained  in  connection 
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with  coal  raining,  fell  off  materially.  The  imports  of 
pyrites  during  1913  were  850,592  "tons,  and  in  1912 
970.785  tons. 

According  to  returns  for  the  year  1913  the  production 
of  sulphuric  acid  in  the  United  States  was  3,538,980 
short  tons  of  50°  acid,  yalued  at  $22,366,482.  This  does 
not  include  a  small  amount  of  fuming  acid  but  includes 
by-product  acid  obtained  in  the  smelter  industry.  The 
acid  produced  at  copper  and  zinc  smelters  in  1913  amounted 
to  790,296  short  tons  of  50°  acid,  yalued  at  S4.346.272. 
The  production  of  acid  by  grades  is  tabulated  in  detail 
below  : — 


Grade. 

Quantity, 
tons. 

Value. 

50°  B 

1,643,318 

509.929 

$9,212,917 
3  L02  5"8 

60°  B.    . . . 

06°  B 

9  282  4°2 

03,158 

986.659 

Total 

3,013,509 

$22,684,526 

Total  reduced  to  50°  B.  acid.* 

3,538,980 

S22.366.482 

•Exclusive  of  a  small  amount  of  fuming  acid. 

Rare  earths  ;  Some  errors  in  the  determination  of  the 

as   hydroxides.     T.    0.    Smith   and    C.    James.     Chem. 
News,  1914,  109,  219—220. 

The  determination  of  the  rare  earths  by  precinitation 
with  ammonia  or  sodium  hydroxide,  and  weighing  as 
oxide,  gave  higher  results  than  those  obtained  by  pre-  i 
cipitating  as  oxalate.  The  amount  of  hydroxide  added 
in  excess  also  influenced  the  result,  and  the  higher  values 
given  by  this  method  are  ascribed  to  the  carrying  down 
of  sodium  by  the  precipitate  and  to  the  formation  of 
basic  salts.  By  the  oxalate  method  perfectly  concordant 
results  were  obtained. — G.  F.  M. 

Sulphur   in   spent   oxide;   Determination   of -  by   com-    \ 

bustion.     C.    W.    Somerville.     J.    Gas    Lighting,    1914, 
126,241—242. 

The  sulphur  is  burnt  in  a  stream  of  oxygen,  the  sulphur 
dioxide  absorbed  in  alkali,  and  the  alkaline  sulphite  solution 
oxidised  with  hydrogen  peroxide,  the  sulphate  being  then 
determined  either  by  titrating  the  excess  of  alkali  with 
acid,  or  as  barium  sulphate.  A  simple  apparatus  is 
described.  The  combustion  vessel  is  a  vertical  glass 
cylinder,  in  which  is  placed  a  crucible  containing  the  spent 
oxide.  The  oxygen  is  led  through  a  vertical  tube  to  the 
interior  of  the  crucible,  in  which  the  oxide  is  ignited.  The 
determination  can  be  completed  in  20  to  25  minutes,  the 
results  agree  within  0-5  per  cent,  and  show  a  yield  of 
sulphur  0-3  to  1  per  cent,  higher  than  by  extraction  with 
carbon  bisulphide. — A.  T.  L. 

China    clay :    Adsorptive    power    of .      P.     Itohland. 

Kolloid-Zeits.,  1914,  14,  193—195. 

According  to  Carli  (Z.  physik.  Chem.,  1913,  85,  2), 
colloidal  ferric  hydroxide  is  not  appreciably  adsorbed  by- 
kaolin.  The  author  points  out  that  some  kaolins  become 
plastic  and  acquire  adsorptive  power  only  after  prolonged 
contact  with  water,  whereby  colloids,  principally  hydr- 
oxides of  aluminium  and  silicon,  are  formed.  A  kaolin 
from  Hohburg,  Saxony,  adsorbed  colloidal  ferric  hydroxide 
almr  st  completely.  This  kaolin  consisted  of  :  clay  sub- 
stance 96,  felspar  1,  and  quartz  3  per  cent.,  and  yielded 
the  following  results  on  analysis  :  loss  on  ignition,  12-67  ; 
Si02,  49-96;  A1203,  36-33  ;' Fe,03,  0-72;  CaO,  traces; 
K20,  Na,0,  0-34  per  cent.— A.  S. 

Reactions  in  reversed  flames.  II.  Reduction  of  liquid 
anhydrous  chlorides  of  groups  3 — 5  of  the  periodic  system 
in  the  reversed  chlorine-hydrogen  flame.  F.  Meyer  and 
H.  Kerstein.     Ber.,  1914,  47,  1036—1049. 

Experiments  of  a  similar  character  to  those  described 
previously  (this  J.,  1912.  1030)  with  an  improved  apparatus 


have  been  made.  The  previous  results  were  confirmed 
and  the  yield  of  titanium  trichloride  from  the  tetrachloride 
was  increased  to  70  per  cent,  by  using  a  very  rapid  current 
of  hydrogen.  Boron  chloride  and  silicon  tetrachloride 
were  not  reduced.  Carbon  tetrachloride  gave  a  deposit 
of  finely  divided,  very  voluminous  carbon  (0  94-6  per 
cent.)  containing  small  proportions  of  chlorine  and  hydrogen 
which  could  not  be  removed  by  heating  in  a  vacuum  at 
600°  C.  ;  the  carbon  readily  yielded  mellitic  acid  when 
oxidised  with  fuming  nitric  acid.  Phosphorus  penta- 
ehloride  gave  a  red  product  (P  92 — 94  per  cent.)  veri- 
similar to  Schenck's  scarlet  phosphorus.  Antimony  penta- 
chloride  gave  a  greyish  black  powder  consisting  of  about  93 
per  cent,  of  black  antimony  and  7  per  cent,  of  the  trichloride. 
Vanadium  tetrachloride  gave  a  very  voluminous  violet 
powder  consisting  of  VCl2  about  80  and  VC13  20  per 
cent. — A.  S. 

Carbides   of  uranium    and   thorium  ;   Composition   of  the 

gaseous  mixtures  produced  by  the  action  of  water  on . 

P.  Lebeau  and  A.  Damiens.     Bull.  Soc.  Chim.,  1914,  15, 
367—370. 

The  experimental  results  are  shown  in  the  following 
table  : — 


Uranium  carbide. 


(1)  (1)  (2) 


Thorium 
carbide. 


Duration    of    reaction, 

days 

Volum?  of  gas  per  grni. 
of  carbide,  c.c.  . . 
Composition  of  gas.  per 
cent  : 

Hydrogen     

Methane  

Ethane     

Propane    

Butane 

Ethylene 

Propylene  and  homo- 
logttes    

Acetylene  hydrocar- 
bons   


61 
35-65 

49-70 
14-15 

23-43 
2-97 
0-90 
218 

5-34 

1-33 


15 
34-97 

49-53  ; 

11-81  | 

24-89 

2-.-.1 

0-62  i 

2-34 

5-79 

2-51 


23 

32-09 


28-91 
19-79 
22-68 
5-55 
4-73 
1-36 

14-43 

2-55 


3  3} 

55  30      56-20 


59-77 
309 

10-66 
1-66 
0-83 
2-71 

6-72 

1516 


59-46 

316 

10-72 

1-36 

0-86 
2-85 

G-37 

I  j  22 


Sample  (1)  of  uranium  carbide  contained  1-47  per 
cent,  "f  graphite  ;  sample  (2)  contained  U  91-6  per  cent, 
and  was  free  from  graphite.  The  thorium  carbide  con- 
tained Th  8811  per  cent.,  combined  carbon  9-21,  and 
graphite  309  per  cent. — A.  S. 

Nitrogen;    The    "active"    modification    of .     H.    B. 

Baker  and  R.   J.   Strutt.     Ber.,   1914,   47,  801—804. 
(See  also  this  J.,  1914,  311.) 

A  reply  to  Tiede  and  Domeke's  assertion  (this  J..  1914 
76)  that  the  after-glow  characteristic  of  "  active  "  nitrogen 
depends  upon  the  presence  of  traces  of  oxygen  and  that 
it  is  not  given  by  nitrogen  prepared  from  potassium 
azide.  Experiments  are  described  showing  that  nitrogen 
which  had  been  stringently  purified  from  oxygen  still 
exhibited  the  phenomenon,  as  did  also  nitrogen  prepared 
from  potassium  azide. — J.  R. 


Nitrogen  ;    The   active   modification  of .     II.     H.  B. 

Baker  and  R.  J.  Strutt.     Ber.,  1914,  47,  1049—1055. 

(See  also  preceding  abstract.) 
Contrary  to  the  statement  of  Tiede  and  Domcke  (this  J„ 
1914,  254),  commercial  nitrogen  from  a  cylinder  still 
gives  the  after-glow  characteristic  of  active  nitrogen  even 
after  it  has  been  purified  by  copper  heated  to  400°  C.  The 
existence  of  active  nitrogen  has  been  proved  conclusively 
by  its  action  on  various  metals  with  formation  of  nitrides 
and  on  organic  compounds  with  formation  of  hydrogen 
cyanide. — A.  S. 

Tellurium  and  selenium  ;    Action  of  sodium  hydrosulp'"1' 

upon .     L.  Tschugaeff  and  W.  Chlopin.     Ber..  1914. 

47,  1269—1275. 
Sodium  telluride  is  conveniently  obtained  by  heating  a' 
70°— 80°  C,    sodium    hydrosulphite    (or    better,    because 
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mora  B'able,  rongalite,  a  double  compound  of  formaldehyde 
tod  aodium  snlphoxylate,  (  II  ,(<  HD.osi  in.i  with  fineh 
divided  tellurium  In  alkaline  soluti.ui,  either  m  closed 
tubes  or  in  .in  atmosphere  of  hydrogen,  until  the  violel 
colour  tii-t  formed  has  disappeared.  On  cooling  sodium 
t*llun< lo  i  rystallises  out.  The  iiii.li.uusm  of  the  reaction 
babh  as  follows  : — 

I.  V.llll 

N  ■  OS(OX»)TeNa 

I'll.-  Na  T.    !h. ii   dissolves    tellurium    to  form 

telliiridcs.  which  are  again  reduced  bv  the  hydrosulpnite  : 

Xa.Te.  ■  N.i. s.i  i,  ■  INaOH       2Na,Sb,     2Na,Te     2H,0. 

r '  sodium  telluridc  benzyl  telluride  was  prepared,  and 

ha  »bovc  reactions  were  extended  with  similar  results  to 
leleoium.     G.  !•'.  M. 


30|  I  B  ,0. 
violet  poly. 


Horon  ;      Hydrides    of .     IV.     Hypoborates    resulting 

from   the    interaction   of  gaseous   hydrides   of  boron   and 

A.  Stock  and  E.  Kuas.     Ber.,  1914,47,810 — 826. 

Irides,  H,H10  and  B.H..  are  absorbed  by  very  con- 

I  aqueous  potassium  hydroxide,  and  crystalline 

■otassium    hypoborate    separates    from    the    well-cooled 

■lutions  : 

B,li„,    4KOH=4KOBH,-t  II.. 
'•dl      I'Kull     2K0BH,  +  H,. 

i  dilute  alkaline  solution  the  hypoborate  changes  gradually 
il  i  metaborate  and  hydrogen  is  evolved.  A  similar  change 
curs  immediately  upon  acidifying  : 

KOBH,+H,0=KB01-|  5H. 

KOBB       HC1  1-2H,Q=H,B0,+KC1+5H. 

otassium  hypoborate  is  stable  in  dry  air.     The  freshly- 

epared  aqueous  solution,  which  is  alkaline  in  reaction, 

very  marked  reducing  properties.     Solutions  of 

t  barium,  magnesium,  zinc,  etc.  yield  precipitates 

a  mixture  of  borate  and  hydroxide,  while  solutions  of 

rer,  mercury,  arsenic,  etc.  are  reduced  to  the  free 

•ment.     I  'opper  sulphate  solution  yields  a  precipitate  of 

pper  hydride,  and  solutions  of  nickel  salts  give  a  highly 

UMteristic  black  deposit  of  nickel  boride,  Ni,B.     The 

ticture  of  the  corresponding  acid  is  given  as  HO.B  :H3. 

— J.  R. 

»;    Formation  of ,  by  oxidation  of  phos- 

V.  KohlschiitterandA.Fnimkin.     Ber 
1914.  47,  1088—1100.     (See  also  this  J..  1914,  255.) 

sex  oxygen  is  brought  into  contact  with  phosphorus 
pour  at  low  pressures  a  dark-red.  homogeneous,  trans- 
ient deposit  is  produced,  which  readily  breaks  down 
>  red  phosphorus  and  a  compound  containing  the  remain- 
phosphorus  and  all  the  oxygen  present  in  the  original 
*  sit. —  I.  R. 


■Ihod  for  detecting  and  determining  nitrates 
Writes.     Letts  and  Rea.     See  XXIII. 


Patents. 


all 


olytic   production   of using   a 

'thode.     L  T.  S.  Madsen.     Ger.  Pat.   272,476, 


mercury 
July  8. 


used  as 
metal 


•   salts  of  several  alkali    metals 
whereby  an  amalgam   richer  in  alkal 
ned.     The    process    is    specially    applicable 
e  mixture  of  potassium  and  sodium  chlorides  produced 
tAssiurt.— A  a 


£L      *Z   rf     A*'"? hy   ",f""S  °f  f^oolu- 

STki      ".  '",mrale  des  Nitrons,  Paris.     Eng.  Pat. 

24,  1913.     Under  Int.  Conv..  June  7?  1913. 

to-AJ-rMivrrM,   which    may   contain   other   elements 

t^T^w^}-  i9  treated  with  DitT°g™  «  g»«es 
nium  ni£2  ^"temperature.  The  product  contains 
be  ohr* S'  amm?nia  °r  ammonia  and  alumina 
be  obtained  from  it  by  known  methods.— F  Sodv 


Nttrtdeof  tron ;    Manufaci |  and,  in  general,  of 

""'"""•  nitrides,  especially 

source  of  production  of  amn ,     J.  Margolcs      Pi    Pal 

466,265,  Nov.  24,  l!H3. 

.\\  oxide  oi  other  compound  of  a  metal  (cepeoialh  in 
sul. muted,  at  a  high  temperature  (600      1200   C),  to  the 
action  of  atmospheric  nitrogen,  in  the  pre*  nee  of  hydn 
I  prepared,  for  example,  by  elect  ro  ,  i ,,, .. 

containing  hydrogen.     The  mi  ride  obtains  1  may  beta 
with  steam,  to  regenerate  the  metallic  oxide  and  pro 
ammonia.     By  adding  carbon,   cyanides,   oyanamidet 
(»hen    using  sulphides)    thiocya  ,,    |„.   obtained. 

— F.  Soon. 

Nitrogen  compounds  [from  carbides']  :  /'<;<■■  tsandappa 

for  the  preparation  of .     ('.  Kxauss,  P.  Stahelin, 

Akt.Ges.      fur     KtickstufTdiiiigor.      Fr.      Pal         164  750 
Nov.  11.   1913. 

Carbide  is  transported  by  mechanical  means   through  a 
horizontal  tubular  furnace,  divided  into  preheating,  heal 
reaction,  and  cooling  sections,  whilst  a  current  oi  nitrogen 
is  passed  in  the  opposite  direction.      Or,  superposed  layers 
"f  carbide  are  exposed  in  a  furnace  comprising  a  seril 
intercommunicating  chambers,  each   of  which    COnstitu 
in  turn  a  heating,  reaction,  and  cooling  unit,  the  cm  Illation 
of  gas  being  so  arranged  that  cold  nitrogen  can  be  admitted 
directly  into  each  chamber,  and  any  excess  of  gas  passed 
from  one  chamber  to  the  next.      In  both  forms  of  furnace 
the   temperature  is  controlled,    partly   liv  external   means 
and  partly  by  the  admission  ,,f  cold  nitrogen.  — F.  Soon. 

Oxides  of  nitrogen  ;    Production   of by  oxidation   of 

amnioni, i  in  presence  of  catalysts.  Bodische  Anilin  und 
Soda  Fabrik.  Fr.  Pat.  464,237  Oct.  29,  1913.  Under 
Int.  Conv.,  Jan.  30,  1913. 

The  reacting  gases  are  filtered  or  otherwise  treated  to 
remove  suspended  particles  immediately  before  ent 
the  contact  chamber,  or,  after  being  rendered  free  from 
dust,  they  pass  on  their  way  to  the  catalyst,  only  through 
apparatus  made  of  nickel  or  other  metal  yielding  no  parti,  lea 
to  them. — F.  SODN. 

Nitrogen  and  oxygen  [by  surface  combustion]  ;   Preparation 

of  compounds  of  .      ('.    Krauss    and    P.    Staeheliri 

Fr.  Pat.  465,045,  Nov.  18,  1913.  Under  Int.  Conv.,  Julv 
26,  1913. 

Liquid  or  gaseous  fuel,  mixed  with  nitrogen  and  oxygen,  is 
made  to  undergo  surface  combustion  in  a  chamber  filled  with 
porous  or  granular  refractory  material,  through  which  it  is 
forced,  the  products  being  suddenly  cooled  (partly  by 
expansion)  and  treated  for  the  production  of  nitric  acid 
by  known  methods.  The  refractory  material  may  be 
mixed  or  coated  with  substances  (such  as  rare  earth 
oxides)   which   promote  the  reaction. — F.  Sodx. 

Silica,  alumina,  ami  bases  ;    Method  of  manufacturing  !■ 

exchanging        substances       containing .        Permuti; 

Aktienges.,    Berlin.     Eng.    Pat.    1039.   Jan.    14.    I!U4. 
Under  Int.  Conv.,  April  30,  1913. 

Melts  obtained  in  the  manufacture  of  basc-exchan. 
substances  containing  silica,  alumina,  and  other  bases  are 
lixiviated  with  a  solution  containing  active,  amorphous 
silica,  soluble  colloidal  silica,  water-glass,  or  any  substance 
containing  silica  capable  of  combination,  or  with  a  solut  on 
containing  substances  capable  of  precipitating  silica, 
such  as  acids  (of  sufficiently  low  concentration  to  prevent 
excessive  decomposition)  or  acid  salts  of  alkali  metals  (e.g., 
bisulphites  or  bisulphat.  si. F.  Sodn. 


Chlorates;     Process    of    making    [electrolyticaUy] 

apparatus    therefor.     G.    Kolskv.    Niagara    Falls.    XV. 
U.S.  Pat.  1.092,369.  April  7.  1914. 

In  a  non-diaphragm  cell  for  the  electrolytic  production 
of  chlorates,  a  series  of  electrodes  (preferably  inclined) 
is  disposed  to  provide  an  open  or  grid-like  structure, 
through  which  the  electrolyte  may  repeatedly  circulate 
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under  the  influence  of  the  liberated  hydrogen.  Sufficient 
evolution  of  gas  is  maintained  to  induce  active  circulation 
and  effect  depolarisation.  the  lines  of  flow  of  the  electroh  te 
passing  electrodes  of  opposite  polarity  in  rapid  succession. 

— F.  Sods. 

Compounds    of    chromic    oxide;      Manufacture    of , 

starting  with  chromic  acid  or  chromates.  Chemische 
Fabriken  vorm.  Weiler-Ter  Meer.  Fr.  Pat.  464,909, 
Nov.  13.  1913.     Under  Int.  Conv.,  July  7,  1913. 

Chromic  acid  or  a  chromate  is  reduced  by  means  of 
glucose  or  other  sugar  in  neutral  or  alkaline  solution, 
with  addition,  if  necessary,  of  sodium  thiosulphate. 
For  example,  a  mixture  of  92  kilos,  of  sodium  chromate,  in 
Ts  litres  of  water,  40  litres  of  glucose  solution,  and  22  kilos. 
of  sodium  thiosulphate  is  heated  to  70° — 80°  C.  The 
products  are  suitable  for  the  preparation  of  normal  or 
basic  salts  for  use  in  mordanting  and  tanning. — F.  Sods. 

Oxides  and  hydroxides  of  heavy  metals  ;  Process  for  obtaining 

practically   free   front    basic    salts.     F.   Cochlovius. 

Ger.  Pat.  272,182,  Feb.  2.  1913. 

Solutions  of  salts  of  heavy  metals,  or  wet  precipitates 
of  oxides  or  hydroxides,  admixed  with  basic  salts,  are 
heated  with  a  basic  substance,  such  as  quicklime,  under 
pressure  in  an  autoclave. — A.  S. 

Hydrogen;  Process  of  generating .     C.  Ellis,  Montelair, 

N.J.      U.S.  Pat.   1,092,903,  April  14,  1914. 

A  bed  of  fuel  (e.g.,  coke,  with  a  small  proportion  of  fluxing 
material),  rendered  white  hot  by  a  blast  of  air.  is  treated 
with  heavy  petroleum  oil,  which  may  also  be  applied  to  the 
refractory  surface  of  the  containing  chamber.  The 
gases  produced  during  the  period  of  "  blowing  "  and  the 
hydrogen  formed  in  the  gas-making  stage  are  removed  by 
means  of  steam,  passed  over  but  not  through  the  bed 
of  fuel.— F.  Sods. 


Graphite  ;   Chemical  process  of  purification  of  natural . 

E.  X.  Laine.     Fr.  Pat.  464,642,  Jan.   17,   1913. 

Crvde  graphite  is  treated  with  dilute  acid  [e.g.,  hydro- 
chloric acid)  to  extract  carbonates  and  oxides,  the  washed 
and  dried  residue  fused  at  a  high  temperature  -with  sodium 
carbonate,  sodium  and  potassium  carbonates,  or  sodium 
hydroxide,  and  the  product  repeatedly  washed  with  water 
(preferably  at  80°  C.),  then  with  acidulated  water,  and 
finally  with  water  again.  The  proportion  of  ash  may 
be  reduced  from  40  to  less  than  1-5  per  cent.— F.  Sods. 


Badio-aethi  substances  oi  vessels  enabling  large  quantities 
of    rttdio-active    liquids    to    be    obtained    economically  ; 

Process  for   producing .      H.    Farjas,    Paris.     Eng. 

Pat.  14,530,  June  23,  1913.     Under  Int.  Conv.,  July  1, 
1912. 

SEEFr.  Pat.  456,990  of  1912  ;  this  J.,  1913, 1028.— T.  F.  B. 

Catalytic  material  [nickel  suboxide]  and  process  of  jiroducirtg 
the  same.  T.  Boberg.  Assignor  to  Techno-Chemical 
Laboratories.     Ltd..     London.     U.S.     Pat.     1,093,377, 

April  14,   1914. 

See  Eng.  Pat.  4702  of  1912  ;  this  J.,  1913,  705.— T.  F  B. 


Catalysts  and  the  manufacture  of  hydrogen.  J.  Y.  Johnson' 
London.  From  Badische  Anilin  und  Soda  Fabrik' 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  8864, 
April  15,  1913.  Addition  to  Eng.  Pat.  27,955,  Dec.  4, 
1912. 

See  Fr.  Pat,  459,918  of  1913  ;  this  J.,  1914,  24.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 

Porcelain  ;     Observations    on     the    burning    of .     R. 

Reindel.     Sprechsaal,  1914,    47,    285—287. 

The  behaviour  of  an  experimental  oven  was  studied  by 
means  of  Seger  cones,  a   pyrometer,  a  manometer,  and 
analyses  of  the  oven  gases.     The  readings  of  the  pyrometei 
showed    higher    temperatures    than    those    indicated 
cones,    the    difference    amounting    sometimes    to    100°  (' 
at  the  beginning  of  the  burn  and   diminishing  at  late: 
stages.     Temperature   curves   were   not    regular   in   the) 
ascent,  but  dropped  at  each  addition  of  fuel.     The  draugh 
also  varied  from   25 — 50  mm.    according  to  the  conditio 
of  the  fire.     Analyses   of  the   fire-gases   were  eondiu 
at  cone  09a,  the  point  at  which  they  begin  to  influent 
the  character  of  porcelain.     A  content  of  3 — 5  per  ceu' 
CO  is  necessary  at  this  temperature,  but  at  cones  8  or 
1  per  cent,  is  sufficient  to  maintain  the  reducing  chaiMti 
of  the  oven  atmosphere  in  regard  to  porcelain. — H.  11.  8. 

Patents. 

Orai  with  concentric  chambers  for  the  ceramic  industr 
A.  Charlier,  Morialme,  Belgium.  Eng.  Pat,  10,39 
.May  2,  1913. 

See  Fr.  Pat.  457,398  of  1913  ;  this  J.,  1913,  1012.— T.  F. 


Oxides     of     nitrogen;      Process    of    producing .     H. 

Wolf.  Assignor  to  Badische  Anilin  und  Soda  Fabrik. 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  1 ,094,182, 
April  21,  1914. 

See  Fr.  Pat.  464,237  of  1913;    preceding.— T.  F.  B. 

Ammonia;    Production  of .     C.  Bosch,  A.  Mittasch, 

and  H.  Wolf,  Ludw-igshafen,  and  G.  Stern,  Mannheim, 
Assignors  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.Pat  1.094,194, 
April  21.  1914. 

See  Fr.  Pat.  425,099  of  1910  ;  this  J.,  1911, 1012.— T.  F.  B. 

Nitrides  such  as  that  of  aluminium  ;   Process  for  the  manu- 
facture   of .     Soc.    Generate    des    Nitrures,    Paris. 

Eng.  Pat.  21.366.  Sept.  22,  1913.  Under  Int.  Conv., 
Dec.  16.  1912.  Addition  to  Eng.  Pat.  11,091  of  1913, 
dated  May  13,  1912. 

See  Fr.  Pat.  457,723  of  1913  ;  this  J.,  1913,  1010.— T.F.B. 

Aluminium   nitride;    Process  for  the  manufacture  of •. 

O.  Serpek,  Assignor  to  Soc.  Generale  des  Nitrures, 
Paris.     U.S.  Pat.  1,094,171,  April  21,  1914. 

See  Eng.  Pat.  8348  of  1912  ;   this  J.,  1913,  875.— T.  F.  B. 


Production  of  gas-tight  Hals,  or  closures,  between  metal  a 
vitreous  -material.     Eng.   Pat.  23,854.     Sec  XXIII. 


IX.— BUILDING  MATERIALS. 

Patests. 

Concrete;      Waterproof and    process    of    making 

same.     R.    K.    .Meade.    Roland   Park,   Md.     U.S.   I 
1,092.933,  April  14.  1914. 

Cemestitiois  matter  is  mixed  with  "  a  powdered  fiU< 

the  particles  of  which  have  been  previously  coated  wit  • 

thin  film  of  mineral  oil. — W.  E.  F.  P.  ' 

Cement   kilns,  for   transforming  grey   into  ichite  Ff"/ 

cement  ;    Rotary .     M.  Maguet.     Fr.  Pat.  464,.  > 

Jan.  11,  1913. 
A  chamber  supplied  with  reducing  gas  (from  a  prod' 
is   interposed   between   the   rotary   kiln  and  the  l> 
chamber.     Ferric  compounds  are  reduced  in  the  redu 
atmosphere  and  re-oxidation  is  prevented  by  rapid  ci 
in  an  inert   atmosphere   (preferably   by  means  o. 
or  steam). — F.  Sods. 


Tol.  X.Wiu    n  Cl     V— METALS:  METALLURGY,  INCLUDING  ELECTRO-MI"!  ALLURGY. 


n<    mixtures;    Method     o)     lowering     the     sintering 

temperature  ,,f .     Briick     Etretaohel   and  i  o.     Qer. 

272  174,  March  I".  1913 

The  fine  matci  ed  in  the  pui 

is  is  added  to  the  mixture  of  cement  raw  materials, 

\  S. 

•i  of .    (     M  Stein  et 

(■„•.     Pr    Pa1     KM  843     I  m     IT.   1913. 

one  end  with  a  row 
ol  burners,  at  the  other  with  an  oponin  irging  and 

'I'iir  burnera    u unectcd   with  controlled 

suppli  m  a  producer,  and  the  supply 

ol  tlie  Utter  is  cut  ofi  before  the  g)  psum  is  introduced  into 
iu-d  kiln.  — F.  Sods. 

Wood  or  analogous  fibrous   material;    Impregnation   and 

colouration  of .     L.   S.    Bache.     Fr.   Pat.   4ti4.7'.U. 

J7.  1913. 

Tub  dried  material  is  treated  with  a  boiling  mixture  of  a 
iturated  hydrocarbon.  wax,  resin,  stearic  acid,  anil  a 
•objuring  matter  soluble  in  the  mixture  (preferably,  equal 

of  carnauba  wax  and  resin,  with  an  excess  of 
MTitmn  of  m.pt.  40  00  ( '.).  until,  by  increase  <>f  density, 
t  tends  to  sink  in  the  bath.  Impregnation  is  uniform, 
inle&s  there  be  imperfection  of  structure,  due  to  dry  rot, 
■tc,    which    is    thus    rendered    apparent.     The    product 

ippliedin  the  manufacture  of  antifriction  l» 
SMUMtiM  is  it  surfaces  portanti 8  "J  which  arc  permanently 
all-lubricating.  -F.  Soon. 

f  sod  ;      Process   for    preserving    and   fireproofing by 

X equating  with  solutions  of  ammonium  ana  magnesium 
and  an  antiseptic.  Grubenholzirnpragnierung  Ges. 
m.  b.  H.  Ger.  Pat.  271,797,  Nov.  16,  1912.  Addition 
to  Ger.  Pat.  247,094. 

'Hi  salts  of  nitrohydroxy-hydrocarbon-sulphonie  acids 
re  used  as  preservatives.  Thus,  the  impregnating 
olution  may  contain  200  kilos,  of  magnesium  sulphate 
ad  100  kilos,  of  ammonium  sulphate  in  1000  litres  of 
n»ter,  together  with  20  kilos,  of  zinc  nitrophenolsulphon- 
t*,  or  20  kilos,  of  magnesium  dinitrocresolsulphonate,  or 

0  kilos,  of  a  mixture  of  mono-  and  disulphonates,  obtained 
y  sulphonating  and  then  nitrating  carbolic  acid  and 
estranging  with  zinc  oxide,  magnesium  oxide  or  carbonate, 
tlcium  hydroxide,  or  copper  oxide. — T.  F.  B. 

1  orbit ;     Manufacture    of   artificial   [from    leather]. 

0.     K.     Heuschkel.     London.     U.S.     Pat.     1,094,366, 
April  21,  1914. 

KEng.Pat.  12,845  of  1910  ;  this  J.,  1911, 1061.—  T.  F.  B. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Heel]  The  Talbot  process  in  comparison  with  other 
open-hearth  refining  proc-sses.  F.  Schuster.  Iron 
and  Steel  Inst..  May,  1914.  [Advance  proof.] 
r  Witk.nvitz  (Silesia),  the  duplex  process  of  steel  nianu- 
cture  was  abandoned  for  the  cheaper  basic  open-hearth 
ethod.  In  experimental  runs  made  in  Talbot,  Wellman 
Iting)  and  lixed  open-hearth  furnaces,  the  first-named 
"found  to  be  superior  to  the  other  types;  some  data 
s  tabulated  below.  The  quality  of  steel  produced  was 
dependent  of  the  type  of  furnace  employed  : — ■ 


Talbot. 


Well- 
mui. 


Open- 
hearth. 


•  serai  ■  -,.,.  p..r  ,.,.„, 

■instruction  .... 

■ 

•inn " 
with  on- 

lllUnK 


--- 
1 


10—15 
1  251 

in; 
105 


20 

1 
1 
1U7 


49.2110       27.600       27,800 


— W.  R.  S 


Steel;    Production  of    — direct  from  E     Humbert 

•vml    A,    Bethoy.     Iroi  19 H 

[Advance  pn 

I  i  sts  were  made  with  Sw<  dish  and  Brazilian  iron   ■  i  -  in  i 

IIlioiiIi  eleotrio  fui  naoe  of  6  ton 

fuel     It  i-  oonoluded  thai   thi    eoonomic  manui 

steel  direol   from  ore  is   practicable;    that   the   product, 

by   reason   ol   its  comparative   freedom   from    h 

nitrogen  and  other  impui  r  ipei  ior,  asp 

toughness,  to   Bteel  obtained   bj    prosi  nl    mi 

the  electric  furnace  employed  shoula  be  of  a  typo  permitting 

riolent  ebullition  of  the  bath  »  rffowiog;    I 

'  it  her  oharooal,  coke  oi  ai  fuel  . 

anil    that    anthia.  it.  i    will    prol 

economical.  — W.  E.  !•'•  1'. 

;  ingots  ;  Theforms  in  which  sulph  . 

.1.    0.    Arnold   and   G.    Et.    Bolsover.     Iron   an  I 

Inst.,  M.i\ ,  lull.     [A 

MiLn   steels    with    varying    percent    .  iphur  and 

manganese  were  prepared  from  pure  Swedish  bar  iron, 
American  washed  iron,  ferrous  sulphide  specially  prepared 

from    Swedish    bar    anil    Hour    sulphur,    and    "  tin  unit 
metallic      manganese.      Microphotographs      ol      t 
sections   were   prepared.     The  first   type  (Mn  below  nl, 
S    about    00)    showed    only    pale-brown    meshes   of   iron 
sulphide;  the  second  (Mn  0-41  — 1-11,  S  0-20-  0-88)  sharply 
segregated  and  sometimes  juxtaposed  areas  of  both  nali 
brown  iron  sulphide  and   dove-grey    manganese   sulphide 
invariable  proportions  determined  by  the  ratio  of  BUI] 
and    manganese;     and    the    third    (Mn    111,    S    0-28 
only     dove-grey     manganese     sulphide.       In     a     sample 
containing    .Mn    0-75    and    S    0-45    (type  2),    the    man- 
ganese    sulphide     appeared     largely      in     small     OVOida 
arranged   in   a   fan-like    pattern.     It    is   considered    that 
these  groups  of  manganese  sulphide  particles  form  Btl 
evidence   of   the   presence   of   a   eutectic   of   ferrite    and 
manganese    sulphide    existing    in    the    fluid    steel.     This 
eutectic  separates  on  (or  possibly  before)  solidification  of 
the  steel  in  rounded  masses  which  eventually  decompose 
into  their  eutectic  components.     The  specimens  in  which 
the  eutectic  was  observed  all  contained  aluminium. — T.  St. 

Snlpltur  in  pig  iron  and  steels  ;   Colorimeiric  determination 

of .     G.  Misson.     Iron  and  Steel  Inst.,  May,  1914. 

[Advance  proof.] 

One  grm.  of  the  sample  is  treated  with  50  c.c.  of  hydro- 
chloric acid  (sp.  gr.  1-14)  and  10  c.c.  of  benzine  (sp.  gr 
0-71)  in  a  slightly  tapering  glass  vessel  (SO  mm.  diam. 
and  95 — 100  mm.  high),  over  the  open  end  of  which 
is  placed  a  sheet  of  filter-paper  (10  cm.  square)  which  has 
been  soaked  in  a  solution  containing  10  grms.  of  arsenic 
trioxide  and  30  c.c.  of  concentrated  hydrochloric  acid 
per  litre;  the  paper  is  covered  by  a  piece  of  white  felt 
held  in  place  by  a  sheet  of  ebonite  and  a  disc  of  lead. 
The  hydrogen  sulphide  stains  the  paper  uniformly  yellow 
and  the  tint  is  compared  by  transmitted  light  with  a 
standard  treated  in  the  same  way. — A.  S. 


[/ron-e<ir6o».]  The  laws  of  the  transition  of  the  carbide- 
system  into  the  graphite-system.  W.  Guertler.  Stahl 
u.  Eisen,  1914.  34,  620—625,  751—754. 
The  diagrams  of  the  graphite. system  and  the  unman tite- 
system,  and  the  conditions  that  determine  the  form 
carbon  in  the  iron-carbon  system  will  take  arc  discussed. 
The  triangular  diagram  showing  total  carbon,  graphite 
and  combined  carbon  in  the  plane  of  the  paper,  is  described, 
and  the  operations  of  annealing  and  casting  cast-iron  arc 
discussed  with  reference  to  this  diagram. — T.  Sr. 

\  ige nt  fir  itching  mild .      W.  Rcsenhain 

and  J.  L.  Hauehton.     iron  and  Steel  Inst..  May,  1914. 

[Advance  proof.] 

The  reagent  is  composed  of:    ferric  chloride  30  grms.. 

concentrated  hydrochloric  acid   100  c.c.  cupric  chloride 

1  orm..  stannic' chloride  0-5  grm.,  water  1  litre,  and  it  is 
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necessary  that  the  surface  of  the  metal  to  which 
it  is  applied  be  perfectly  clean.  The  reagent  deposits 
B  thin  film  of  metallic  copper.  On  hardened  steels, 
especially  of  low  and  moderate  carbon  contents, 
the  results  were  similar  to  those  obtained  with  picric 
acid,  etc.,  but  the  outlines  of  the  copper  films  were 
very  sharp,  especially  on  martensite  :  troostite  and  sorbite 
were  darkened.  On  practically  pure  carbon  steels  with  the 
usual  ferrite-pearlite  structure,  the  effect  was  the  reverse 
of  that  obtained  with  picric  acid,  etc.,  the  pearlite  being 
unaffected.  The  reagent  proved  specially  useful  for 
revealing  the  distribution  of  phosphorus  in  mild  steels, 
giving  results  which  compared  favourably  with  those 
obtained  by  Stead's  method  of  heat-tinting  (this  J., 
1900,  1019).  In  addition  to  the  typical  etching  effect, 
discoloured  patches  surrounding  small  black  pits  were 
frequently  observed,  usually  grouped  around  a  slag 
enclosure. — A.  S. 


Metals;   The  hardening  of ,  ivith  special  reference  to 

iron  and  its  alloys.  C.  A.  Edwards  and  H.  C.  H.  Car- 
penter. Iron  and  Steel  Inst.,  May,  1914.  [Advance 
proof.] 

The  mechanism  of  annealing.  The  softening  of  metals  by 
heating  and  subsequent  slow  cooling  is  attributed  to  the 
elimination,  by  recrystallisation,  of  the  unstable,  hard, 
amorphous  material  which  exists  as  envelopes  around 
the  crystals,  and  not  to  any  change  in  the  nature  or  hard- 
ness of  the  crystals  themselves.  During  this  recrystal- 
lisation, which  increases  with  the  temperature  and  pro- 
ceeds by  the  gradual  growth  of  certain  crystals  at  the 
expense  of  others,  the  amorphous  envelopes  act  like 
ordinary  electrolytes,  the  substance  of  one  crystal  being 
transferred  to  another.  Hardening  by  quenching.  The 
quenching  of  carbon  steels  results  in  severe  stresses  which 
cause  very  pronounced  crystal  twinning,  the  latter, 
apparently,  being  connected  directly  with  the  intensity  of 
the  thermal  changes  that  occur  when  the  mass  is  slowly 
cooled,  and  particularly  with  the  carbide  or  Ar2  inversion, 
At  all  the  surfaces  of  slip  upon  which  twinning  occurs, 
amorphous  layers  are  produced,  the  presence  of  which  is 
the  ultimate  cause  of  hardening  by  quenching.  In  the 
so-called  austenitic  steels  the  special  elements  present 
give  rise  to  the  formation  of  new  compounds  which  lower 
the  temperature  at  which  the  carbon  separates  from 
solution  and  also  decrease  the  velocity  of  the  carbide 
change,  so  that  rapid  quenching  is  not  necessary  to 
preserve  the  mass  in  the  same  physico-chemical  constitu- 
tion as  properly  quenched  carbon  steels.  In  both  cases 
the  carbide  change  is  inhibited  by  pressure  ;  but  when 
this  is  brought  about  by  external  means  such  as  quenching, 
twinning  of  the  crystals  is  produced,  whereas  when  the 
whole  of  the  necessary  pressure  is  already  inherent  in 
the  mass,  as  osmotic  pressure,  no  internal  crystalline 
disturbance  occurs.  The  amount  of  twinning  produced 
by  quenching  is  proportional  to  the  amount  of  the  inversion 
which  has  to  be  suppressed  by  external  means,  or  inversely 
proportional  to  the  retarding  influence  of  the  special 
elements  present ;  hence  twinning  is  entirely  absent  when 
the  necessary  internal  pressure  is  sufficient,  as  when  the 
required  amount  of  nickel  is  contained  in  the  steel. 
Constitution  of  martensite  and  austenite.  Although  direct 
experimental  proof  is  still  wanting,  the  suggestion,  pre- 
viously made  by  one  of  the  authors,  that  martensite  and 
austenite  are  merely  twin  crystals  of  the  same  constituent, 
was  further  supported  by  the  investigation  of  certain 
quenched  copper-aluminium  alloys  analogous  to  the 
carbon  steels  in  which  martensite  and  austenite  are 
f  ound.— W.  E.  F.  P. 


Steel  dies  ;  A  case  of  decarburisation  during  the  hardening 

of .     H.    C.    Greenwood.     Iron    and    Steel    Inst., 

May,  1914.     [Advance  proof.] 

Steel  containing  C  and  Cr  about  1  per  cent,  each,  was 
covered  with  powdered  charcoal  and  kept  for  ]J  hours 
at  820°  C.  After  quenching,  the  face  was  very  soft, 
and  poorer  in  carbon.  This  did  not  occur  when  the  charcoal 
was  omitted,  or  replaced  by  sand. — W.  R.  S. 


[Steel].     Case-hardening    practice ;    Some    recent    improve- 
ments in .     H.  L.  Heathcote.     Iron  and  Steel  Inst., 

May,  1914.     [Advance  proof.] 

The  temperature  of  the  hardening  pots  is  ascertained  by 
means  of  an  optical  pyrometer,  a  series  of  dye  solutions 
being  used,  calibrated  so  that  the  object  just  becomes 
visible  at  a  definite  temperature  when  observed  through 
the  coloured  layer.  Wood  charcoal  impregnated  with 
soda  ash  and  free  from  fine  particles  was  found  to  be  the 
best  case-hardening  composition  :  it  can  be  used  over  and 
over  again,  and  gives  uniform  results  (0-9 — 1-1  per  cent.  C). 
Quadrant  sclerometers  for  testing  surfaces  of  various 
shapes  are  described  (see  Eng.  Pat.  6622  of  1913  ;  this  J., 
1914,  425).  A  suitable  solution  for  examining  surfaces 
that  cannot  easily  be  tested  with  a  sclerometer  is  composed 
of :  water  1000,  alcohol  1000,  nitric  acid  100  c.c.  On 
immersing  for  J  to  1  minute,  martensite  gives  brown  or 
light  blue,  troostite  dark  blue  or  dark  grey  stains  ;  ferrite 
and  pearlite  are  hardly  stained  at  all. — W.  R.  S. 

Iron  ;  Ihe  recrystallisation  of  deformed .     C.  Chappell. 

Iron  and  Steel  Inst.,  May,   1914.     [Advance  proof.] 

The  effect  of  the  extent  of  deformation  and  the  tempera- 
ture of  the  succeeding  annealing  on  the  nature  of  the 
resulting    recrystallisation    in    iron    and    mild   steel   was 
studied.     Deformation    was    produced    by    wire-drawing, 
by  means  of  a  hardened  steel  needle  actuated  by  a  Brinell 
press,  and  by  rupture  in  a  tensile  testing  machine.     Violent 
deformation,  such  as  that  produced  immediately  below 
the  Brinell  needle,  at  the  point  of  rupture  of  a  pulled 
sample,  and  by  wire-drawing,  gave  rise,  on  heating    to 
350° — 500°C,  to  the  disintegration  of  the  original  ferrite 
crystals.     Above   500°  C.   new   crystals   appeared,   which 
grew  with  great  rapidity,  until  at  570°  C.  the  disintegrated 
crystal  "  debris  "  was  completely  recrystallised  into  new 
crystals,    smaller   than    those    originally    present.     From 
570°  to  700°  C.  these  crystals  increased  steadily  in  size, 
but  above  700°  C.  little  further  change  took  place  until 
complete  recrystallisation  occurred  at  Ac3.     In  samples 
subjected  to  deformation  by  the  Brinell  needle  and  by 
pulling,  the  zone  of  violent  deformation  merged  into  one 
characterised  by  an  enormous  increase  in  crystal  size  on 
annealing.     This  recrystallisation  began  at  about  600°— 
650°  C,  but  the  maximum  rapidity  of  growth  occurred 
between  700°  and  800°  G,  whilst  from  800°  C.  up  to  the 
destruction  of  the  coarse  crystallisation,  further  growth 
took  place  only  to  a  comparatively  slight  degree.     In  al 
cases  the  temperature  of  recrystallisation  decreased  as  thi 
degree  of  deformation  increased.   In  pulled  samples  of  iroi 
almost  free  from  carbon  the  lower  limit  of  stress  require 
to  produce  distinctive  recrystallisation  effects  on  annealing 
practically  corresponded  to  the  yield  point.     It  is  con 
sidered  that  the  phenomena  attending  plastic  strain  ar 
capable  of  simpler  explanation  than  by  the  theory  of  a 
amorphous  cement  or  intercrystalline  skin.     In  tests  a 
100°  to  1000c  G  permanent  recrystallisation  effects  WW 
produced    by    deformation     at    all    temperatures   froi 
atmospheric   up   to   Ac3   in   practically   carbonless  iroi 
In    the    case    of    mild    steel    the    effect   of   carbon   w» 
to  restrict  the  size  of  the  crystals   developed,  to  mal 
a  higher  degree  of  stress  necessary  to  produce  growth,  an 
to  lower  the  temperature  at  which  the  coarse  crystallini! 
was  destroyed.     The  recrystallisation  phenomena  of  d 
formed  iron  may  be  used  to  determine  the  lines  of  flo 
produced  in  mechanical  testing,  etc. — T.  St. 

Manganese    steel ;    Magnetic    and    mechanical   properly 

of .     R.  A.  Hadfield  and  B.  Hopkinson.    Iron  a; 

Steel  Inst.,  May,  1914.     [Advance  proof.] 

Manganese  steel  (Mn  12,  C  14,  per  cent.)  which  » 
non-magnetic  in  its  normal  water-toughened  form  becai 
magnetic  and  brittle  when  heated  to  520°  C.  and  slov 
cooled.  The  change  was  rapid  at  first  and  then  beca 
slower,  and  was  not  complete  even  after  600  hrs.  heatii 
the  final  value  at  this  temperature  would  probably 
about  66  per  cent,  of  that  for  pure  iron.  At  1<" 
temperatures  the  change  was  much  slower  :  after  23  o 
at  300°  C.  magnetism  was  just  perceptible,  and  al 
50  hours  at  450°— 500°  C,  the  value  was  7  per  cent,  of  t 
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for    iron.     Above    650   C.    the    change    was    more    rapid 
hut  the  maximum  value  iiti.nii.iblf  was  much  lower  than 
.it  520  «'.      At  Tiki  C.  only  very  slight  magnetism  could 
he  attains!.     A  steel  fulh  magnetised  .it  620   C  lost  its 
magnetism  when  heated  above  640   C.  and  then  quenched, 
the  rate  ant!  extent  of  the  loss   becoming  greater  if  the 
temperature   was  raised  ;    the  st.-t-l   was   almost   entirely 
demagnetised  after  a  few  minutes  at  750   C.     ton 
in  liiiuitl  air  did  not   increase  the  magnetism  of  a  non- 
.1   or  diminish    that    of   a   fully    magnetised 
one.  but  it  increased  that  of  a  steel  in  an  intermediate 
condition.      The    change    from    the    nonmagnetic    to    the 
magnetic  form  was  accompanied  by  an  increase  of  volume 
an  evolution  of  heat.     There  if  a  close  connection 
i  mechanical  properties  ant!  magnetism,  but  heat 
r.-atnient     which     almost     entirely     destroyed     ductility 
-illy  produced  a  slight  amount  of  magnetism.     In  photo- 
micrographs  the   development   of  a   network   of  a   hard 
onstituent    was    observed    which    even     in    very    small 
luantity   made  the  metal   brittle  :    this  is  probably   the 
nagnetic    constituent.     Analogous    results    from 
nth  less  manganese  and  more  carbon  led  to  the  conclusion 
hat  in  all  cases  the  magnetic  form   is  probably  stable 
lew    a    certain    tempo  ature    and    the    non- magnetic 
>rm  above  it.     The  transition  at  this  temperature  is  very 
'ew  and  the  effect  of  manganeso  is  probably   to  lower 
bis  temperature  slightly,  ami  to  reduce  the  velocity  of  the 
ausition  very  greatly. — W.  H.  P. 


on-nickel    alloys  ;     Hesistometric    studies    of   some . 

A.  P.   Schleicher  and  W.   Guertler.     Z.    Elektrochem . , 
1914,  20,  237—252. 

utES  of  three  alloys  containing  respectively  N'i  35-25, 

1-0,  and  25-2  per  cent,  were  heated  in  tnt-uo  in  an  electric 

mace,  and  their  electrical  resistance  measured  at  different 

mperatures.     There    was    a    pronounced    discontinuity 

the  temperature-resistivity  curve  at  about  420°  C.  for  the 

25  per  cent,  alloy  and  at  700"  C.  for  the  30-6  per  cent. 

y.     The  25-2  per  cent,  alloy  in  its  original  condition 

ve  abnormally  low  values,  but  the  resistance  became 

;her  with  each  successive  heating  until  the  wire  became 

tbilised  and  gave  a  regular  curve  with  a  discontinuity 

900°  C.     The  significance  of  these  results  is  discussed 

connection  with  the  constitution  of  the  alloys  and  their 

ignetic  properties. — \V.  H.  P. 


tilth  ;    The  magnetic  properties  of  a  grade! 

if at  ordinary  and  low  temperatures.     M.  B.  Moir. 

.hit.  Mag.,  1914,  27,  830— 842. 

.  steels  (containing  Or  1,  405.  8,  12,  16  and  20  per  cent. 

'  pectivelyt  were  tested  at  15°  and  — 190°  C.  (liquid  air) 

the  forged  and  rolled  condition,  after  annealing  from 

and  after  quenching  from  900°  C.  ;    after  every 

nge   of   temperature,    each   specimen     was    subjected 

a  process  of  reversals  at  the  new  temperature  before 

irther  magnet  ic  test  was  made.     The  effect  of  lowering 

temperature   was   to  diminish   the  susceptibility  for 

fields  and  to  increase  it  for  high  fields.     In  the  case  of 

■•  ealed  specimens,  the  value  of  the  magnetising  force 

-  thich  the  curves  corresponding  to  15c  C.  and  —190°  C. 
■actively,  crossed,  increased  with  the  chromium 
:ent  up  to  12  per  cent,  and  then  decreased  ;  immersion 

air  produced  a  permanent  effect  not  obb'terated 

-  nthe  specimen  regained  a  temperature  of  15;  C.     In  the 

■  quenched  specimens,  the  crossing  of  the  curves 

at  very  high  values  of  the  magnetising  force  ; 

session  in  liquid  air  had  no  permanent  effect.     In  all 

i  the  residual  magnetism  and  the  coercive  force  were 

P  ter  at  —190"  CL  than  at  15"  C— W.  E.  F.  P. 

;  Influence  of  molybdenum  upon  the  corrodibililv  of 
— .  .).  N.  Friend  and  C.  W.  Marshall.  Iron  and 
•el  Inst..  May.  1914.  [Advance  proof.]  (See  also 
is  J.,  1913.  537.) 

•  ithout  and  up  to  Mo  41  per  cent,  were  subjected 
non  of  tap  water.  3  per  cent,  salt  solution,  dilute 

3a?  *°'d  *°"05  *nd  °  5  P*"1,  ctnt-)-  and  alternate  wet 

tests.     Molybdenum  up  to  4  per  cent,  did  not 

"    a  marked  influence  upon  the  corrodibilitv  bv  tap 


water,  salt  solution,  and  0  05  pel  cent,  sulphuric  I 
"corrosion  factors"   (relative  ooTTOsaon   oompared   with 
that  of  a  carbon  steel  taken  as  standard)  for  the  0*8  pa 
cent,    acid   was   almost   identical    with    the   mean   fa.  I 
obtained    in    tho    preceding    tests.      In    the    wet   and 

.  carbon  increased  the  res  ri  .n   while 

molybdenum  decreased  it.     More  than  1  per  cent.  Mo  in 
steel  appears  to  be  undesirable. — YV.  I 

Blast-furnace  gas  purification  ;  Development  of  dry-efts 

in .     F.  Muller.     Iron  and  Steel  Inst',  May,  1914. 

[Advance  proof.] 

An  account  of  the  dry  process  for  the  purification  of  bla-t- 
furnace  gas  (this  J.,'  1911,  286  ;  1912,  1035),  and  of  its 
progress.  The  first  large  plant  started  working  in  1911 
at  the  Halbergerhuttc.  near  Saarbriieken.  Prussia.  In 
addition  to  this  there  are  now  in  operation  12  inetallal 
in  Germany,  5  in  France,  4  in  Belgium,  and  I  in  England  ; 
and  in  course  of  erection  or  on  order,  7  in  Germany,  8  in 
France,  4  in  Russia,  2  in  Belgium,  and  2  in  the  United 
Kingdom. — A    8. 

Zincs  ;  Corrosion  of  [commercial]  of  carious  compo- 
sitions. E.  Prost.  Bull.  Soc.  Chim.  Belg.,  1914,  28, 
94—99. 
The  presence  in  zinc  of  lead,  cadmium  or  iron  in  larger 
proportion  than  usually  found  in  refined  zinc  leads  to 
increased  corrosion  by  acids.  Minute  quantities  of  arsenic, 
antimony,  copper  or  tin,  especially  the  two  former,  acceler- 
ate very"  pronouncedly  the  rate  of  corrosion,  more  or  less 
independently  of  the  actual  percentage  of  impurity- 
present. — G.  F.  M. 

Copper-tin  and  copper-zinc  alloys  ;    Effect  of  annealing  on 

quenched .     A.     Portevin.     Comptes    rend.,     1914, 

158,1174—1177. 
Copper. tin. — The  increase  in  hardness  produced  by 
annealing  at  low  temperature  has  been  observed  pre- 
viously (this  J..  1910.  1457)  An  alloy  containing  Cu  80- 1 1 
per  cent,  was  quenched  from  700°  to  20°  C,  annealed  at 
from  300"  to  600"  CL,  and  examined  microscopically.  The 
chilled  material  showed  the  a  and  i  phases  out  of  equili- 
brium :  after  annealing,  the  a  constituent  appeared  in  the 
form  of  fine  needles  in  the  region  occupied  by  3.  Copper- 
zinc. — A  very  pure  brass  containing  Cu  57-91  per  cent, 
was  chilled  from  S2.V,  and  annealed  at  400= — 800°  C. 
The  hardness  was  increased  by  chilling  and  still  more  by 
annealing  at  400"  C.  but  decreased  again  at  higher  tem- 
peratures. The  chilled  metal  was  composed  of  zt  crystals, 
within  which  thin  bands  of  the  o-constituent  formed  on 
annealing,  this  structure  being  destroyed  by  coalescence 
at  S00°  C— W.  R.  S. 

Alloys;    Electrolytic  separation  of and  their  metallo- 

graphical  and  mechanical  investigation.  11.  Thecopper-tin 
bronzes.  R.  Kremann.  C.  T.  Suchv.  J.  Lorber,  and  R. 
Mass.  Monatsh.  them.,  1914,  35,  219—288.  (See 
also  this  J.,  1914.  28 
Good  deposits  of  bronze  can  be  obtained  from  electrolytic 
baths  containing  tin  and  copper  in  the  presence  of  potassium 
cvanide  or  of  tartrates.  To  obtain  coherent  deposits  of 
bronze  foil  the  bath  should  contain  at  least  1  grm.-mol.  of 
caustic  soda  per  litre.  The  copper  anode  remains  passive 
under  such  conditions,  and  the  resulting  anodic  oxidation 
causes  a  deterioration  in  the  tartrate  baths,  the  tartrate 
beine  oxidised  and  the  copper  salt  reduced.  Micro- 
graphic  and  electromotive  investigations  of  the  deposits 
were  made,  together  with  determinations  of  hardness. 
Deposits  from  cvanide  electrolytes  had  a  much  more 
uniform  composition  than  those  from  a  tartrate  electrolyte, 
and  on  all  grounds  the  former  are  the  more  6a^«.ac^or>- 

Lead-arsenic  alloys  ;  The  solidification  diagram  of— -and 

the   melting  faint   of  arses*.     VS .    He.ke.     Int.    Zeits. 

Metallog.,  1914,  6,  49—57. 

Coolisg  curves  of  lead-arsenic  alloys  with  As  up  to  82^3 

per  cent,  (atomic)  gave  a  eutectic  point  at  288   L.  and  as 
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8-25  per  cent,  (atomic).  Lead  and  arsenic  were  miscible 
in  all  proportions  when  molten,  and  yielded  neither  solid 
solutions  nor  chemical  compounds.  Extrapolation  gave 
the  melting-point  of  arsenic  as  Sol!3  C.  A  space  diagram 
in  which  pressure  is  taken  into  consideration,  as  well  as 
concentration  and  temperature,  is  briefly  discussed. — T.  St. 

Patents. 

[Iron-nickel]  Alloy.  E.  D.  Gleason.  New  York.  Assignor 
to  Neu-Metals  and  Process  Co..  Long  Island  City,  N.Y, 
U.S.  Pat.  1.093,557,  Apr.  14,  1914. 

An  alloy  of  Pe  (Swedish)  SO— 120  (preferably  110).  Ni 
80—120(90),  Cu  1  and  Al  4  parts.— W.  E.  F.  P. 

Funnier;     Liquid  fuel    heated    tipping for    melting, 

smelting,  refining,  and  other  like  purposes.  S.  W.  Price, 
London.  Eng.  Pat.  5430.  Mar.  4,  1913. 
■On  one  side  of  a  vertical  crucible  furnace,  mounted  on 
trunnions,  is  a  combustion  chamber  in  which  one  or  more 
burners  are  disposed  so  that  the  flame  enters  the  furnace 
tangentially.  Liquid  fuel  and  compressed  air  or  steam 
are  supplied  to  the  burners  through  flexible  connections, 
so  that  the  charge  may  be  poured  while  the  burners  are  in 
operation.  From  a  bracket  fixed  to  the  upper  part  of  the 
apparatus  a  pouring  table  is  suspended,  a  mould  upon 
which  remains  in  line  with  the  pouring  spout  when  the 
furnace   is   tilted.— W.  E.  F.  P. 


Melting-furnace.  G.  Mellen.  East  Orange,  N.J.,  Assignor 
to  United  Aluminium  Ingot  Co.  U.S.  Pat.  1,092,938, 
Apr.   14,  1914. 

A  keverberatory  furnace  having  an  inclined  hearth 
which  is  extended  at  the  upper  end  to  the  base  of  the  stack 
and  at  the  lower  end  to  form  a  sump,  adjacent  to  which 
is  a  receiving  pot  for  the  molten  metal.  Vertical  shields 
(partitions)  are  disposed  within  the  sump  and  pot,  res- 
pectively, the  space  between  the  two  being  enclosed  to  form 
a  refining  chamber. — W.  E.  F.  P. 

Furnace  ;  Electric for  medium  temperatures  particularly 

for  melting  capper  and  its  alloys.  E.  Stassano,  Turin, 
Italy,  and  N.  Petinot,  Niagara  Falls,  N.Y.  U.S.  Pat. 
1,093,494,  April  14,  1914. 

_A  closed  cylindrical  melting  chamber,  of  approximately 
elliptical  vertical  cross-section  and  arranged  with  its 
axis  horizontal,  is  located  eccentrically  within  an  outer 
envelope,  the  space  between  being  filled  with  refractory 
material  with  the  gTeater  thickness  in  the  lower  portion 
of  the  furnace.  Each  electrode  is  enclosed  in  an  external 
cylinder,  and  connected  with  a  hollow  rod  through  which 
water  is  circulated,  and  which  can  be  moved  longitudinally 
so  as  to  control  the  position  of  the  electrode.  The  chamber 
is  provided  with  an  air-lock  charging  arrangement,  by 
means  of  which  the  charging  hole  is  opened  and  simul- 
taneously a  funnel  is  brought  over  the  hole. — B.  N. 

[Open-hearth]  Furnaces  ;  Regenerative,  reversible .    The 

Knox  Pressed  and  Welded  Steel  Co.  Fr.  Pat.  464,808, 
Nov.  11,  1913.     Under  Int.  Conv.,  May  16,  1913. 

"The  cooling  box  inserted  in  an  opening  in  the  brickwork 
which  separates  the  air  and  gas  inlet  ports  is  formed  with 
an  arched  central  portion  of  refractory  material  which 
forms  the  roof  of  the  gas-inlet  port.  The  box  has  a  slight 
downward  inclination,  and  the  water-supply  pipes  extend 
from  either  end  and  have  their  discharge  openings  near 
the  centre. — W.  H.  C. 

Separating  machines  ;  Magnetic .       H.  H.  Thompson, 

Aldridge,  Staffs.,  and  A.  E.  Davies,  Hockley  Heath, 
Warwickshire.  Eng.  Pat.  9725,  April  25,  1913. 
The  separator  is  of  the  built-up  drum  type,  the  drum 
consisting  of  relatively  thin  discs  of  magnetic  material 
placed  side  b}-  side,  so  that  discs  of  smaller  diameter 
alternate  with  those  of  larger  diameter,  and  thus  form  a 
number  of  annular  projecting  magnetic  edges. — B.  N. 


Electroplating  apparatus.     T.   R.   Canning.   Birmingham. 
Eng.  Pat.  17,603,  July  31,  1913. 

The  plating  barrel  is  carried  by  a  spindle  supported  upon 
arms  so  that  the  barrel  is  wholly  immersed  in  the  elec- 
trolyte, and  without  stopping  its  rotation  can  be  raised 
from  the  plating  vat  and  lowered  into  the  swilling  vat,  or 
the  reverse.  The  driving  mechanism  is  arranged  between 
the  walls  of  the  tank. —  B.  X. 


Electroplating  apparatus;   Rotary .     C.   J.   Charlton, 

South  Bcnflect.     U.S.  Pat.  1,093,384,  April  14.  1914 

Inside  a  conical  drum,  provided  with  supporting  rings 
and  two  metal  plates  for  closing  the  ends,  is  an  inner 
tapered  perforated  drum,  polygonal  in  cross-section,  which 
is  supported  by  seatings  carried  by  the  end  plates  of  the 
outer  drum.  Metal  bands  are  fitted  around  the  outer 
drum  and  are  connected  by  bolts  and  nuts  with  anodes 
on  the  inner  surface  of  the  drum.  Both  drums  are  carried 
on  a  rotating  shaft,  and  the  larger  ends  are  closed  by  a 
metal  plate  which  acts  as  the  cathode  and  is  also  mounted 
on  the  shaft,  a  nut  on  a  screw-threaded  portion  of  the 
shaft  acting  against  a  cross-frame  and  pressing  the  metal 
door  against  a  wooden  lining  covering  a  portion  of  the 
inner  surface  of  the  door. — B.  N. 


Aluminium  and  its  alloys  ;  Flux  and  process  for  purifying 

.     G.  Mellen,  East  Orange.  N.J.,  Assignor  to  United 

Aluminium     Ingot    Co.       U.S.    Pats.    1.092,935    and 
1,092,936.  April  14,  1914. 

A  mixture  of  sodium  chloride  and  sulphur  is  added  to 
the  molten  metal,  or  the  latter  is  stirred  with  a  rod  com- 
posed of  this  mixture,  so  as  to  cause  agitation  of  the  metal 
by  sulphur  vapour. — W.  E.  F.  P. 


Aluminium  ;  Method  of  increasing  the  resistance  [to  corrosion] 

of .     J.  Vogelsanger.     Ger.  Pat.  272,043,  April  22, 

1913. 

The  aluminium  is  subjected  to  the  action  of  an  electric 
current  in  a  boiling  aqueous  solution  of  alum,  borax,  and 
sodium  hydroxide,  and  is  then  treated  with  nitric  acid 
and  lime  water.  Aluminium  so  treated  is  not  corroded 
on  exposure  to  the  weather  or  by  organic  acids,  and  ha; 
an  increased  resistance  to  compression  and  to  bending 

— A.S. 


Steel,  iron,  etc.  ;  Hardening  or  treatment  of .     A.  W 

Machlet,  Elizabeth,  N.J.  U.S.  Pat.  1,092,925,  April  1« 
1914. 

See  Fr.  Pat.  389,547  of  1908  ;  this  J.,  1908,  985.— T.  F.  1 

Cementation  of  articles  of  iron,  steel,  and  alloys  of  stee 

Process  for  the .   '  F.   Giolitti,   Turin,  Assignor 

Soe.     Anon.   Italiana  Gio.   Ansaldo  Armstrong  *  0 
Genoa,  Italy.     U.S.  Pat.  1,093,844,  April  21,  1914. 

See  Fr.  Pat.  415,985  of  1910  ;  this  J.,  1910, 1314— T.  F. 

Pig-iron  ;  Method  of  improving .     V.  Stobie,  Sheffie 

U.S.  Pat.  1,093,892,  April  21,  1914. 
See  Eng.  Pat.  16,001  of  1912  ;  this  J.,  1913,  831— T.  F. 

Roasting  furnaces  for  ores  and  the  like.  C.  Gabrielli,  Pa' 
Eng.  Pat.  8635,  April  12,  1913.  Under  Int.  Coi . 
April  13,  1912. 

See  Fr.  Pat.  453,808  of  1912  ;  this  J.,  1913,  795.— T.  F  ■ 

Metals  or  alloys  ;  Treatment  of to  render  them  ductile  ' 

malleable.     Westinghouse  Metallfaden  Gluhhnipenfa  * 
G.m.b.H.,    Vienna.     Eng.     Pat.     11,017,  May  9.  1 
Under  Int.  Conv.,  May  13,  1912.     Addition  to  Eiifc'. 
12,869  of  1912,  dated  June  7,  1911. 

See  Addition  of  May  10,  1913,  to  Fr.  Pat.  445,208  of « 

this  J.,  1913,  1074— T.  F.  B. 
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Ziw  metal  from  tine  orti;  Method  of  and  apparatus  for 

ring •     E.    Barter,    Leipng-Oohlis,   Germany. 

Eng,  Pat.  16,035,  Julj  II.  1913.  Under  Int.  Conv.. 
Julj    I."..  1912. 

IV.  Pat.  460,404  ..f  I'M:;  ;  this  .1  .  mil.  86.— T.  F.  B. 

,  silver,  and  platinum  ;  Proct  ts  for  the  recovery  of 

from  extremely  dilute  solutions,  particularly  ocean  water. 
K  Banr,  Zurich,  mid  ().  Xagel,  Vienna.  Eng.  Pat. 
16,898,  Julj  'J:!.  1913. 

IV.  Pat  160.680  of  1913  ;  this  J.,  1914,  88.— T.  F.  B. 

Ore  concentration  ;  Method  and  apparatus  for .      E.   H. 

Nutter,  New  fork,  ami  T.  .1.  Hoover,  Assignors  to 
Minerals  Separation.  Ltd..  London.  L'.S.  Pat.  1.09:1.463, 
April  14.  1914. 

Eng.  Pat.  23,949  of  1910  ;  this  J.,  1912,  31.— T.  F.  B. 
Ovens  [for  ores,  etc.].     Eng.   Pat.   8505.     See  I. 


XI.— ELECTRO-CHEMISTR  Y . 

Tantalum   electrodes  ;  Use  of .     O.   Brunck.     Chem.- 

Zeit..  1914.  38,  565—566.     (See  also  this,!.,  1912.  1135.) 

in  ((luni.-Z.it..  1913,  37,  989)  obtained  better 
deposits  of  zinc  and  copper  on  a  platinum  wire  gauze 
cathode  than  on  one  of  perforated  sheet  tantalum.  This, 
however,  is  to  he  attributed  to  the  different  forms  of  the 
electrodes,  fur  with  an  electrode  of  tantalum  wire  gauze, 
deposits  wen-  obtained  equal  in  quality  to  those  obtained 
with  a  platinum  gauze  cathode  under  similar  conditions. 
Oestcrheld  (this  J.,  1913,  833)  found  that  tantalum 
cathodes  became  brittle  in  use.  This  is  true,  however, 
only  when  relatively  high  current  densities  are  used,  and 
does  not  apply  to  electro-analytical  operations,  where 
current  densities  of  1 — 2  amperes  per  sq.  cm.  are  usually 
employed. — A.  S. 

Patents. 

thctrodes.     V.  Krupp  A.-G.,  Essen,  Germany.     Eng.  Pat. 
March  10,  1914.     Under  Int.  Conv.,  April  15.  1913. 

The  carbon  electrode  is  provided  with  a  water-cooled 
metallic  head,  which  has  a  conical  bearing  surface  and 
n  a  metallic  support,  to  which  the  conductor  for 
the  current  is  attached.  The  electrode  is  kept  in  place 
b]  its  own  weight. — B.  N. 

Electrodes    in    electric    arc  furnaces:    Protecting    the . 

J.  I.  Bronn  and  \V.  Schemmann,  Lothringen,  Germany. 
Eng.  Pat.  29.259,  Dec.  18,  1913.  Under  Int.  Conv., 
Dec.  is.  1912. 

:  STIBLB  gases,  air.  water  vapour,  or  mixtures  of 
these,  are  delivered  from  slits  or  nozzles  against  the 
electrodes  at  or  above  the  points  where  they  enter  the 
furnace,  and  a  gas  pressure,  in  excess  of  that  in  the  furnace, 
is  created  for  preventing  the  escape  of  furnace  gases  or 
flames.  The  steam  may  be  generated  or  superheated  by 
the  radiant  heat  from  the  furnace. — B.  N. 

Cathode  for   electrolytic  furnaces.     G.    0.    Seward,     East 
Orange,  X.J.,  and  F.  von  Kiigelgen,  Holcombs  Rock, 
Assignors  to  Virginia  Laboratory  Co.,  New  York. 
>    Pat.  1,092,178,  April  7.  1914. 

The  furnace,  for  the  separation  of  metals  lighter  than 
their  fused  salts,  comprises  a  central  cathode,  an  outer 

md  an  intermediate  annular  insulating  diaphragm, 
within  which  the  metal  floats  on  the  electrolyte  in  electrical 

with  the  upper  part  of  the  cathode.  The  latter  is 
provided  with  a  surrounding  skirt  projecting  downwards, 
which  separates  the  cathode  from  the  electrolyte  except 

upper  part,  and  the  current  therefore  flows  in 
U'posite  directions  in  the  inner  and  outer  portions,  thus 
minimising  the  magnetic  or  inductive  effects. — B.  X. 


Electrodes;    \  Ictivi     material   j»r\    storage   battery . 

II.   C.    Hubb.ll.   Newark,    N.J      I   8     Pal     1,092,267, 

April  7.   191  l. 

Nickel  oxide  is  bi  iquett.  d,  I 

atmosphere,  and.   wil  tanl  ial  i  i    iir. 

immersed  in  an  alkali  solution.  The  damp  material  is 
ground,  dried,  mixed  with  nickel  hydi  [diva- 

lent, and  again  briquette.!.      B.  N. 

Furnace;  Electric .    .1.  \\ .  Brown,  I.  Ohio, 

Assignor  to  National  Carbon  Co.,  Cleveland,  Ohio. 
IS.  Pat.   1.093.3.S2.  April  14    1914. 

The  furnace,  provided  with  heating  electrodes,  is  divided 
into   an   outer,   an   intermediate   and   an   inner   vertioal 

channel,  through  which  the  charge  is  passed  successively 
in  alternate  directions,  so  that  the  material  in  the  outer 
channel  forms  a  heat-absorbing  envelope. — I!   \ 

Furnace;    Electric — — .     R.    S.     Bicknell,     New     York. 
U.S.  Pat.   1,093,968,   April  21.   1914. 

Thk  furnace,  of  the  resistance  type,  is  provided  with  a 
number  of  branched  non-metallic  resisters,  each  of  which 
has  more  than  two  electrodes,  and  which  are  so  arranged 
that,  by  changing  the  path  of  tho  current,  the  resistance 
of  that  portion  of  the  circuit  comprised  by  the  resister  is 
raised  or  lowered. — B.  N. 

Furnace;   Electric and  process  of  heating  substances 

uniformly  and  at  a  controllable  temperature  in  an  electric 
arc.  E.  F.  von  Wilmowskv,  Boston.  Mass.,  Assignor 
to  0.  Pieper,  Potsdam,  Germany.  I  S.  Pats.  1,094,354, 
1,094,355,  and  1,094,381,  April  21,  1914. 

(1)  Parallel  electrodes,  provided  with  mechanical  sup- 
ports at  both  ends,  are  arranged  concentrically  with  an 
air  gap  of  considerable  width  between  them,  and  are 
surrounded  by  the  turns  of  a  solenoid.  Each  electrode  is 
provided  with  a  divided  circuit,  connected  to  each  of  the 
ends,  and  means  are  provided  for  supplying  the  branches 
of  each  circuit  with  pulsating  currents  of  substantially 
one  and  the  same  periodicity,  for  controlling  the  electric 
discharge.  (2)  An  electric  arc  is  established  between 
electrodes  located  in  a  substantially  uniform  magnetic 
field,  and  transverse  to  the  flux  of  the  same.thus  spreading 
the  arc  ;  the  current  of  gas  to  be  treated  is  passed  through 
the  furnace  in  contact  with  the  arc.  (3)  Concentric 
cylindrical  electrodes,  with  means  for  producing  an  arc 
between  them,  are  spaced  apart,  the  intermediate  space 
forming  the  furnace  chamber,  and  a  solenoid  is  arran 
so  that  its  magnetic  axis  coincides  substantially  with 
that  of  the  electrodes.  Independent  regulators  are  in 
electrical  circuit  with  the  electrodes  and  solenoid  respec- 
tively, and  by  means  of  carbon  pencils,  movable  through 
the  outer  electrode  towards  and  from  the  inner  electrode, 
the  current  may  be  supplied  at  different  levels  to  the 
outer  electrode.  *  Means  are  provided  for  closing  the  upper 
and  lower  ends  of  the  furnace  chamber,  and  for  continu- 
ously feeding  material  through  it. — B.  X. 

Brush  for  dynamo-electric  machines.  E.  G.  Gilson.  Schenec- 
tady, X.Y.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,093,614,  April  21,  1914. 
The  bmsh  comprises  a  moulded  mass  of  metallic  particles 
consolidated  by  heating,  and  contains  copper,  an  alio;. 
metal  softer  than  copper,  such  as  tin.  graphite,  as  a 
lubricant,  and  2  to  5  i»r  cent,  of  iron. — B.  X. 

Oases;    Production  of by  electric  arc     B.    Haddan. 

London.     From    International    Ionizing    Process    Co.. 

Wilmington,   Del..    O.S.A.     Eng.   Pat.   8033.   April   5. 

1913. 
SEEFr.  Pat,  463.728  of  1913  ;  this  J..  1914,  127.— T.  F.  B. 

Electrical    furnaces ;      Process     of     heating    ,    more 

particularly  applicable  to  the  manufacture  of  aluminium 
nitride.  Soc.  Gem-rale  des  Xitrures.  Pans.  Eng. 
Pat,  24.347.  Oct  27.  1913.  Under  Int.  Conv.,  Dec. 
14.    1912. 

See  Fr.  Pat.  463,390  of  1912  ;    this  J..  1914.  427.— T.  F.  B. 
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Electric    induction    heater    or   furnace.     A.     Helfenstein    ' 
Vienna.     U.S.  Pat.  1,093,328,  April  14,  1914. 

See  Eng.  Pat.  14,164  of  1912  ;  this  J.,  1913,  432.— T.  F.  B. 

Process  of  making  chlorates  and  apparatus  therefor.     U.S. 
Pat.  1,092,369.     See  VII. 

Electrolytic  production  of  alkali,  using  a  mercury  cathode. 
Ger.  Pat.  272.476.     See  VII. 

Treatment  of  liquids  [oils,   etc.]   by   nascent  ozone.     Eng. 
Pat.  8772.     See  XII. 

Process    of    making    catalysers    [for    hydrogenating   fats]. 
U.S.  Pat.  1,092,206.     See  XII. 

Process   for    producing    1.3-diols.     U.S.     Pat.     1,094.224 
See  XX. 

Process  for  producing    l.Z-glycols.     U.S.    Pats.    1.094,315 
and  1,094,316.     See  XX. 


XH.— FATS;    OILS;    WAXES. 

Linseed  oil ;  Detection  of  "  gloss  oil "  [rosin  oil]  in .     A. 

Thurston.     Oil,   Paint,   and   Drug   Reporter,   Apr.   20, 
1914,  50. 

The  Liebermann-Storch  reaction  will  not  detect  58  per 
cent,  of  "  gloss  oil  "  from  rosin  in  linseed  oiL  Concentrated 
nitric  acid  (one  drop  added  to  4  or  5  drops  of  the  oil)  gives 
a  more  reliable  reaction.  Pure  "gloss  oil"  gives  a 
violet-red  tint  changing  to  violet-red,  and  the  colour 
given  by  mixtures  of  linseed  oil  with  50  per  cent,  of 
'"  gloss  oil "  is  equally  pronounced.  Mixtures  containing 
from  5  to  25  per  cent,  of  the  rosin  oil  give  yellow  to 
greenish-yellow  colorations  after  standing  for  a  few 
seconds.— C.  A.  M. 

Almond  and  apricot  kernel  oils;    Acidity  of .     J.  C. 

Umnev.     Perfum.    and    Essent.     Oil    Eec.,    1914,    5, 

101—102. 
The  acidity-  of  23  samples  of  almond  oil  varied  from 
0-6  to  9-2  per  cent,  (calculated  as  oleic  acid).  An  oil  of 
high  acidity  was  found  to  be  satisfactory  in  odour  and 
taste  after  keeping  for  six  months.  The  range  of  acidity 
for  34  samples  of  peach  and  apricot  kernel  oils  was  from 
0-6  to  5-97  per  cent.  After  the  apricot  kernel  oil  with 
the  highest  acidity  had  been  kept  for  12  months,  the  odour 
and  taste  were  very  unsatisfactory.  The  oils  examined 
had  been  pressed  in  England  or  France. — F.  Shi>>". 

Oil-nut    from    the    Philippines.     Cocoanut    oil    industry. 
OiL  Paint,  and  Drug  Rep.,  April  27,  1914.     [T.R.] 

The  Bureau  of  Science  of  the  Philippine  Government 
at  Manila  is  investigating  a  new  oil-bearing  nut  that  has 
been  discovered  on  the  island  of  Catanduanes,  whence 
the  nuts  were  forwarded  by  natives  under  the  impression 
that  they  were  candle-nuts.  The  nuts  so  far  have  not  been 
exactly  identified,  though  the  bureau  reports  that  they 
belong  to  the  family  Meliaceae,  genus  Amoora  or 
Dysoxylum.  The  dry  nuts  yield  45  per  cent,  of  a 
dark,  fatty  oil  that  makes  a  good  commercial  grade  of 
soap.  It  is  of  a  non-drying  character  and  is  said  also 
to  be  unsuited  for  edible  purposes. 

The  manufacture  of  cocoanut  oil  from  Philippine  copra 
at  Manila  has  come  to  the  front  rapidly  in  the  last  year 
or  so.  The  exports  of  the  oil  from  the  Philippines  in  1H12 
amounted  to  1,450  pounds,  valued  at  S40  gold ;  the 
exports  in  1913  amounted  to  11,022,064  pounds,  valued 
at  SI, 146,339. 

Oleic  acid;   Action  of  halogens  on and    determination 

of  iodine  values  of  oils.     W.  Meigen  and  A.  Winogradoff. 
Z.  angew.  Chem.,  1914,  27,  I.,  241—244. 

The  Wijs  method  of  determining  the  iodine  values  of 
oils  is  considered  to  be  the  best  on  account  of  its  rapidity 
and  because  the  formation  of  substitution  products  is 
inhibited  by  the  hydrogen  ions  of  the  acetic  acid.  Of 
the  different  reagents,  the  Waller  modification  of  Hubl's 


solution  retained  its  strength  best  on  keeping  ;  a  solution 
which  required  (per  25  c.c.)  47-6  c.c.  of  JV  10  thiosulphate 
when  freshly  made  required  40-5  c.c.  after  keeping  for 
one  year.  The  action  on  oleic  acid  of  chlorine,  bromine, 
and  iodine,  separately  and  in  admixture  with  each  other 
was  studied.  Chlorine  reacted  most  and  iodine  least 
energetically.  When  chlorine  and  iodine  in  equivalent 
proportions  were  used  more  chlorine  than  iodine  was 
absorbed  ;  chlorine  showed  a  greater  tendency  towards 
substitution.  The  formation  of  hydrogen  halides  is  due 
only  to  substitution.  When  the  iodine  value  of  an 
unknown  substance  is  to  be  investigated,  the  use  of  a 
chlor-iodine  solution  in  carbon  tetrachloride  is  recom- 
mended, as  the  amount  of  substituted  halogen  can  be 
estimated  by  extracting  the  hydrogen  halide  with  water 
and  titrating  with  standard  alkali. — R.  G.  P. 

Soap  solutions  ;  Studies  of  the  constitution  of .  Alka- 
linity and  degree  of  hydrolysis  of  soap  solutions.  J.  W. 
McBain  and  H.  E.  Martin.  Chem.  Soc.  Trans.,  1914, 
105,  957—977.     (See  also  this  J.,  1914,  323.) 

The  degree  of  hydrolysis  and  true  alkalinity  of  soap 
solutions  was  determined  by  measuring  the  electro- 
motive force,  a  hydrogen  electrode  being  used.  The  dis- 
sociation of  water  under  these  conditions  at  90°  C.  was 
calculated  as  69-7  x  10~14.  The  hydrolysis  of  concentrated 
soap  solutions  was  a  fraction  of  1  per  cent.,  and  was  only 
6-6  per  cent,  in  the  case  of  001  X  solutions  of  sodium  and 
potassium  palmitates.  Hence,  the  high  electrical  con- 
ductivity of  soap  solutions  is  not  due  to  free  alkali.  The 
alkalinity  of  soap  solutions  was  not  appreciably  reduced 
by  the  addition  of  free  palmitic  acid  (one  equivalent) ; 
whilst  the  alkalinity  of  solutions  containing  an  excess  of 
alkali  was  practically  that  of  the  added  alkali.  Apparently 
there  was  no  formation  of  basic  soap  in  the  presence  of 
0-1  X  alkali.  In  the  presence  of  sodium  chloride  the 
alkalinity  was  first  decreased  and  then  again  increased. 
All  the  samples  of  commercial  soaps  examined  gave 
alkaline  solutions,  the  toilet  soaps  to  a  greater  extent 
than  the  household  soaps,  but  in  each  case  the  alkalinity 
was  less  than  that  of  the  sodium  palmitate  solutions.  The 
low  alkalinity  of  the  soap  solutions  indicates  that  the 
detergent  action  of  soap  is  physical  rather  than  chemical, 
and  this  view  is  supported  by  the  fact  that  Reycbler's 
"  hvdrogen  soap "  (hexadecylsulphonic  acid)  (Kolloid. 
Zeits.,  1913  12,  277),  where  hydrolysis  is  out  of  the 
question,  has  detergent  powers. — C.  A.  M. 

Patexts. 

Ozone  :   Treatment  of  liquids  [oils,   etc.]  by  nascent . 

A.  Breydel,  Brussels.     Eng.  Pat.  S772.  April  14,  1913. 

The  ozoniser  is  disposed  in  a  vessel  containing  the  material 
to  be  treated,  such  as  oils,  liquid  greases  and  fats  or  the 
like.  A  hollow  electrode  is  provided  with  small  orifices, 
so  that  the  air  or  oxygen  is  discharged  opposite  to  a  second 
electrode  in  such  a  manner  that  the  nascent  ozone  is 
utilised  at  the  surface  of  the  electrode,  whilst  at  the  same 
time  the  gas  agitates  and  mixes  the  liquid  to  be  treated. 
If  necessary,  an  auxiliary  ring  or  coil  may  be  used  to 
inject  air.  with  the  object  of  aerating  and  further  agiU' 
the  liquid.— B.  N. 

Fats  ;  Process  for  melting  animal  and  vegetable •     "  • 

McDonnell,  Limerick.     Eng.  Pat.  8784,  April  14,  1913. 

The  fat  is  melted  in  a  jacketed  pan  having  a  perforated 
false  bottom  covered  with  a  cloth  to  serve  as  a  filter,  the 
separation  being  promoted  bv  revolving  beaters.  (Refer- 
ence is  directed  to  Eng.  Pat.  5235  of  1879.)— C.  A.  M. 

Catalysers  [for  hydrogenating  fats]  ;  Process  of  making 

C.  "Ellis,  Montelair.  X.J.  U.S.  Pat.  1,092,206,  April  / 
1914. 
A>~  electric  current  of  arc-forming  strength  is  passe 
between  electrodes  of  nickel  or  material  containing  n-ck- 
in  presence  of  water  or  other  liquid  medium,  and  . 
finely-divided  nickel  or  nickel  precipitate  from  the  erosK 
is  collected. — C.  A.  M. 
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ili/tic    agent*    |/nr    hydrogenating    oils];    Vroctsi   for 

"itititj Naamloose  Vennootsohap  Ant    Jur- 

i  in  l'i  Pal  165,268,  Nov.  24, 1913. 
Dnder  Int.  Conv.,  Deo.  is.  1912. 
Tiik  spenl  catalytic  agent  is  heated  genth  '"  destroy 
organic  matter,  the  metallic  residue  dissolved  in  aoid,  and 
the  metal  re- precipitated  upon  an  inorganic  basis,  such 
as  kioselguhr.  — C.  A.  M. 

Watt;  Saponification  of  industrial —  -by  means  of  <7<r- 
trolyttd  falint  lye*.  L.  t;.  A.  Andrault.  Kr.  Pat. 
164,248,  Oct.  30,  1913. 

Tiik  fat  is  treated  with  electrolysed  salt  solution  poor  in 
soda  in  insufficient  quantity  for  saponification.  This 
will  neutralise  free  fatty  acids,  with  separation  of  the 
resulting  soap,  and  the  saponification  is  thru  completed 
bv  means  of  a  second  electrolysed  salt  lye  richer  in  soda. 
The  lye  from  the  second  stago  will  contain  tho  bulk  of  the 
glycorin. — C.  A.  M. 

Soap  containing  hydrocarbons  ;  Manufacture  of  a  stable . 

('.    Plcincs.     Ft.   Pat.  464,335,  Oct.  31,   1913.     Under 
Int.  Cone.,  Nov.  6,  1912. 

Hydrocarbons  are  incorporated  with  soap  containing 
an  excess  (up  to  5  per  cent.)  of  fat. — C.  A.  M. 

Soap  ;  Process  for  the  manufacture  of .     A.  L.  Mowry, 

I      \    Secord,  C.  H.  Peters,  and  A.  P.  Paterson.     Fr. 
Pat.  464,777.  Sept.  25,   1913. 

Machinery  is  claimed  for  a  rapid  process  of  cooling  and 
hardening  the  soap  pa«te  into  the  form  of  a  prism,  which 
is  then  cut  into  tablets. — C.  A.  M. 

Soaps   containing    mercury;     Process  for    preparing . 

Farbwerke  vorm.  Meister.  Lucius,  und  Briining.     Ger. 
Pat.  271,820,  June  20,  1911. 

Fatty  acids  of  the  oleic  series  are  treated  with  mercuric 
MOtate  in  alcoholic  solution,  the  acetic  acid  residue  is 
ed  from  tin'  product  by  treatment  with  an  alkali 
haiide  solution,  and  the  resulting  mercury  derivative  of 
the  fatty  acid  is  converted  into  its  alkali  salts.  The  soaps 
thus  formed  contain  mercury  in  combination  with  a  carbon 
atom,  in  which  form  it  is  not  ionised. — T  F.  B. 

Preparing  acid  esters  from  esters  lower  in  hydrogen.     Ger. 
Pat.  271,985.     See  XX. 


XIII.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

"olophoni/ ;    Melting   points    of  acids    derived  from . 

L.  Paul.     (hem.  Rev.  Fettlnd.,  1914,  21,  102—105 

The  acid  of  the  constituent  of  colophony  sparingly 
loluble  in  dilute  soda  solution  (this  J.,  1914,  429).  swells 
ip  and  shows  a  rise  of  in.  pt.  (from  743 — 75°  C.  to  103' — • 
in  its  transformation  into  the  constituent  readily 
orable  in  soda  solution.  The  other  product  previously 
leaaribed  melting  at  130°  to  135°  C,  and  the  acid  (prob- 
bly  y-abietic  acid)  formed  in  the  distillation  of  the 
onstituent  soluble  in  petroleum  spirit,  are  also  probably 
econdary  derivates  from  the  decomposition  of  colophony 
'  in  the  treatment  with  steam  to  remove  oil  of  tur- 
rentine).  The  rapid  transformation  of  colophony  into 
rater-soluble  constituents  accounts  for  the  want  of 
tahilitv  of  colophonv  varnishes  on  exposure  to  weather. 

— C.  A.  M. 
Patents. 
distemper  ;  Process  of  manufacture  of  a  powdery  medium 

fOT .for  both   internal  and  external  work.     F.   Beck- 

mann.  Fr.  Pat.  464.437.  Nov.  5,  1913. 
H  intimate  mixture  of  finely  powdered  slaked  lime.  300  ; 
igar,  150  ;  dextrin,  150  ;  gum  arabic,  100  ;  and  magne- 
um  sulphate.  20  parts,  is  moistened  with  water  until  it 
the  consistence  of  moderately  thick  oil  paint,  and 
ter  ten  minutes  is  still  further  diluted  and  filtered. 

— E.  W.  I.. 


lion  products  front  phenol,  formaldehyde  and  the 
lilce;    Proa    ■   for    man  lx     TaraMoff, 

Moscow,  Russia.     Bug.  Pat    528,  Jan    B,  1914, 

Condensation  produots,  whiob  although  li.uil,  aroloss 
brittle  than  bakelite  and  similar  produots,  are  obtained 
by  the  notion  of  aldehydes   mioh  as  formaldehyde,  upon 

mixtures  of  phenols  with  solphonated  fata  and  oils,  u,  for 
instance,  Bulphonated  oastor-oil,  prepared  by  treating 
100  puts  by  weight  of  oil  with  30  pots  of  sulphuric  aoid 
(sp.  gr.  1-842),  and  washing  the  produol   with  water  and 

a    solution  of  common  salt.      For   example,    -'oil    parts  of 

i imeroia]   carbolic   acid   arc   mixed   with   50   parts   of 

sulphonated  castor  oil,  130  parts  of  40  per  cent,  form  aim. 
and  200  parts  of  water  acidified  with  sulphuric  acid.  Tho 
mixture  is  stirred  and  heated  until  the  reaction  begins. 
The  resinous  mass  obtained  is  washed  with  water  and 
with  a  solution  of  sulphur  dioxide  in  order  to  keep  it 
colourless.  About  300  parts  of  a  white  opaque,  fusible 
product  aro  obtained. — E.  W.  L. 

Phenolic  condensation  products  ;    Process  of  comminuting 

.     J.  W.  Aylsworth,  East  Orange,  N.J.     U.S.  Pat. 

1,092,512,  Apr."7.   1914. 

Thk  components  of  the  condensation  product  are  dissolved 
in  a  suitable  solvent  and  heated  so  as  to  cause  interaction 
without  allowing  the  solvent  to  escape.  This  causes  the 
resulting  condensation  product  to  contain  pores  filled 
with  solx-ent.  which  facilitate  its  subsequent  comminution. 

— C.  A.  M. 

Laccfuers  ;     Process   of   manufacture   of  solutions   or . 

Chem.  Werke  vorm.  H.  Bvk.     Fr.  Pat.  464,617,  Nov.  3, 
1913.     Under  Int.  Conv.,"Nov.  8,  1912. 

Esters  of  lactic  acid,  particularly  ethyl  lactate,  are  em- 
ployed as  solvents  for  nitrocellulose  and  other  cellulose 
esters  such  as  the  acetate  and  formate,  as  also  for  certain 
resins  such  as  copal,  sandarae  and  colophony,  in  the  pre- 
paration of  lacquers.  Such  solutions  may  be  diluted  with 
liquid  hydrocarbons,  more  particularly  those  of  the  aro- 
matic series,  halogen  derivatives  thereof,  ethers,  acetone, 
alcohols,  and  mixtures  of  these  solvents.  For  example.  |o 
parts  by  weight  of  acetylcellulose  may  be  dissolved  in 
a  mixture  of  50  parts  by  volume  of  ethyl  lactate  and 
30  parts  of  benzene  ;  or  50  parts  of  ethyl  lactate,  30  parts 
of  tt-ichloroethylene  and  20  parts  of  alcohol. — E.  W.  L. 

Lampblack  obtained  by  decomposing  hydrocarbons  or  hydro- 
carbon mixtures;    Process  for  freeing from  gaseous 

admixtures.  K.  Bosch.  Ger.  Pat,  271,901,  Feb.  28, 
1913. 
The  lampblack  is  carried  from  the  decomposition  chamber 
through  heated  tubes  to  a  vessel  in  which  it  is  vigorously 
eentrifuged  ;  it  is  then  passed  through  a  second  heated 
tube  to  a  suitable  receptacle.  A  pulverulent  product,  free 
from  mechanically  combined  gases,  is  obtained. — T.  F.  B. 

Printing-ink  ;  Process  of  making .    It  Wolff.  London. 

U.S.  Pat,  1,094,288,  April  21,   1914. 
SEEEng.  Pat.  30,037  of  1912  ;  this  J.,  1913,  1162.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patents. 

Rubber  from    hydrocarbons  ;     Process    of  preparing- . 

resembling from    animal    or    vegetable    colloids    or 

albuminoids  by  treatment  in  vacuo  with  or  without  the 
addition  of  other  materials;  W.  Plinatus.  Fr.  Pat. 
465,047,  Nov.   18,  1913. 

1.3-Butadiene  (ervthrcne)  or  a  homologne  thereof,  such  as 

isoprene,   is  saturated   with   dry   aqueous   ammonia  and 

subjected  to  heat  and  pressure.— A   S 

Elastic  substances  [artificial  rubber]  ;    Process  of  preparing 

R   B   Earle.  Cambridge,  Mass.,  Assignor  to  Hood 

Rubber  Co.     U.S.  Pat.  1,094,317.  April  21.  1914. 
1.3-Bctadiene   (ervthrcne)   or   a   homologue   thereof   is 
mixed  with  1—3  per  cent,  of  a  higher  fatty  acid,  heated 
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in  a  closed  vessel  at  100° — 120°  C.  until  the  mass  solidifies 
(1 — 3  weeks),  and  any  unchanged  hydrocarbon  and  by- 
products removed  by  distilling  with  steam. — A.  S. 

Rubber,  horn  and  ivory  ;  Process  of  manufacture  of  products 

resembling from     animal   cr     vegetable    colloids     or 

albuminoids  by  treatment  in  vacuo,  with  or  without  the 
addition  of  other  materials.  W.  Plinatus.  Fr.  Pat. 
465,047,  Nov.  18,  1913. 
The  incorporation  of  gelatin,  on  the  one  hand,  or  of 
casein  and  albumin,  on  the  other,  with  other  ingredients — 
water,  glycerin,  etc. — necessary  for  the  production  of  soft 
or  hard  masses  resembling  rubber,  horn  and  ivory,  may 
be  effected  much  more  completely  in  a  partial  vacuum,  with 
the  result  that  subsequent  segregation  of  the  constituents 
is  prevented,  whilst  the  masses  obtained  are  free  from 
water  and  from  air-bubbles.  The  addition  of  subsidiary 
ingredients  such  as  camphor,  resins,  fats,  oils,  waxes, 
tar,  asphaltum,  rubber  and  reclaimed  rubber,  cellulose 
esters,  starch,  dextrin,  sulphur  and  various  mineral 
fillers,  may  take  place  either  before  or  during  the  treatment 
in  vacuo  ;  and  the  product  may  be  hardened  subsequently 
by  means  of  the  usual  hardening  agents. — E.  W.  L. 

Elastic  or  plastic  masses  ;    Process  for  the  preparation  of 

.     J.  Stockhausen.     Fr.  Pat.  465,306,  Nov.  25,  1913. 

Under  Int.  Conv.,  Dec.  20,  1912. 
An  intimate  mixture  of  gelatin,  125  ;  glycerin,  125  ;  cam- 
phor, 5  to  20  ;  sulphur  ;  and  colophony,  10  to  50  grms.,  is 
heated  for  several  days,  and  4  per  cent,  formaldehyde, 
10  to  20  ;  or  sodium  bichromate,  3  to  10  grms.  is  then  in- 
corporated with  it. — E.  W.  L. 

Process  of  producing  isoprene.     U.S.   Pats.   1,094,222  and 
1,094,223.     See  XX. 

XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

Wilbur  barks  ,    Classification  of by  means  of  chemical 

reactions.     G.  Powarnin  and  A.  Barabanow.     Collegium 
1913,  276—282. 

The  experiments  were  made  with  extracts  prepared  from 
barks  of  34  Russian  willows  (22  pure  varieties  and  12 
hybrids).  The  general  reactions  were :  dark  brown 
precipitate  with  copper  acetate,  with  barium  hydroxide, 
and,  with  the  exception  of  S.  viminalis,  with  calcium 
hydroxide ;  brownish  yellow  precipitate  changing  to 
brownish  green  with  lead  acetate  ;  brown  ring,  colouration 
and  precipitate  with  concentrated  sulphuric  acid  ;  light 
red  to  yellow  precipitate  with  formaldehyde  and  hydro- 
chloric acid  ;  light  brown  colouration  with  silver  nitrate  ■ 
brown  colouration  with  nitrous  acid  ;  light  red  stain  on  a 
pine  chip  (this  fails  in  some  cases)  ;  yellowish  red  to  brown 
precipitate  with  quinine  hydrochloride  ;  green  to  brownish 
green  colouration  with  ammonium  vanadate;  yellow  to 
cherry-red  precipitate  with  concentrated  hydrochloric 
acid  ;  lemon  yellow  to  orange  precipitate  with  bromine 
water  ;  yellow  to  brown  colouration  with  sodium  molyb- 
date.  The  reactions  of  the  tannins  from  the  different 
varieties  are  tabulated,  and  these  allow  of  the  division  of 
the  barks  from  the  pure  varieties  into  two  groups  charac- 
terised byg  ■  n.:  (])an  immediate  precipitate  with  copper 
sulphate  and  ammonia,  a  violet  colour  with  ferric  chloride-, 
and  a  cherry-red  to  violet  colour  with  gold  chloride  I 
8.  viminalis  is  typical  of  this  group  ;  (2)  no  precipitate  at 
first  with  copper  sulphate  and  ammonia,  a  green  colour  with 
ferric  chloride,  and  a  brown  colour  with  gold  chloride  :  a 
typical  member  of  this  group  is  ,S'.  purpurea.  Characteris 
tic  for  certain  varieties  are  :  5.  viminalis,  a  white  precipi- 
tate, gradually  turning  brown,  with  calcium  hydroxide  ; 
S.pentandra,  a  green  colour  with  ammonium  molybdate  ; 
S.  babylonica  light  brownish  green,  8.  repens  dark  green 
and  S.  taunt,,  duly  green  with  sodium  tungstate ;  8. 
Lapp*, man  pink,  8.  purpurea  greenish  yellow.  8.  pen  tundra 
yellow,  and  S.  Wiegeliana  dark  brown  with  disodinm 
phosphate.  The  reactions  show  that  the  willows  contain 
two  classes  of  tannin.  The  barks  from  the  hybrids 
gave  in  general  reactions  representing  the  combined 
effects  of  the  tannins  of  the  pure  varieties  from  which  the 
hybrid  had  been  bred. — A.  S. 


Tannin  of the •bark  of  Salix  alba  x  viminalis.     G.  Powarnin 

and  N.  Schurawlew.  Collegium,  1913,  283—291. 
The  bark  of  Salix  alba  -/.  viminalis  contains,  in  addition  to 
phlobaphenes,  two  tannins  giving  different  reactions  with 
copper  sulphate  and  ammonia  and  with  ferric  chloride 
(see  preceding  abstract).  The  one  tannin  (from  8. 
viminalis)  may  be  separated  from  the  other  (from  S.  alba) 
by  fractional  precipitation  of  a  methyl  alcohol  solution 
with  ether.  The  tannin  of  S.  alba  is  a  yellow  or  white 
tannoside,  which  yields  anhydro-  and  oxy- phlobaphenes, 
and  on  hydrolysis  yields  protocatechuic  acid.  S.  viminalis 
contains  free  sugar  ;  its  tannin  yields  pyrogallol  on  hydro- 
lysis. It  is  noted  that  in  the  analysis  of  tanning  materials 
both  free  and  combined  sugar  should  be  determined. — A.S. 

Tanning  materials  ;    Pentoses  in ,  and  the  detection  of 

mangrove.  H.  C.  Reed  and  A.  Schubert.  J.  Amer. 
Leather  Chem.  Assoc,  1914,  9,  131—135  (See  also 
this  J.,  1914,  151,  152.) 

The  yellow  colour  followed  by  a  red  precipitate  produced 
by  adding  phloroglucinol  to  the  hydrochloric  acid  distillate 
is  not  necessarily  an  indication  of  the  presence  of  methyl- 
furfural  since  other  aldehydes,  such  as  formic,  acetic  and 
anisic,  give  the  same  reaction.     Filter  paper  steeped  in 
aniline  hydrochloride  gives,  with  furfural,  an  immediate 
cerise  colouration  whilst   with   methylfurfural   it   gives  a 
yellow    colour    turning    brick   red,    with   anisaldehyde   a 
yellow   not   turning   to  crimson,   with   acetaldehyde  and 
formaldehyde   no   colouration,   and    with    paraidolryde  a 
crimson   colouration.     Pentoses,    pentosans   and    methyl- 
pentoses   may   be   formed    during    the    distillation    with 
hydrochloric  acid   by  hydrolysis  of  glucosides  and  other 
substances    present    in    tanning   extracts.     Furfural   is  a 
general    decomposition    product    of    carbohydrates,  and 
methylfurfural    which    is    formed    by    the    hydrolysis   of 
rhamnose  with  dilute  acids  is  produced  when  substances 
are  present  which  yield  rhamnose  by  the  action  of  acids : 
quercetrin,   sophorin   (from   blackthorn   berries),   xantho- 
rhamnin,  hesperidin    and  frangulin  yield  rhamnose  under 
these  conditions.     This  may  also  introduce  an  error  in  the 
determination   of  sugar  in   tanning   materials,   since  the 
sugars  present  as  ascertained  by  hydrolysis  include  the 
sugars  formed  in  the  operation  itself  and  not  naturally 
present    as    such ;     xylan,    for    example,     yields    xylose, 
which  reduces  Fehling's  solution.      In    distillation    tests 
with    hexose    sugars,    reactions,  with   the  phloroglucinol 
test,  similar  to  those  from  the  pentose  and  methyl  pentose 
sugars   were  obtained.     Dextrose  in  large  amount  gave 
the  methj'lfurfural  reaction,  in  small  amount,  a  negative 
test ;    hevulose  in  all   cases  gave  a   negative  test      The 
following  extracts  gave   the  furfural  reaction  with  phloro- 
glucinol :       quebracho,     myrohalans,       sulphite-cellulose, 
sumac  and  chestnut.     Gambier  gave  a  drab  precipitate 
with   a  colourless  solution,   showing  absence   of  pentose 
or  methylpentose  sugars  or  of  glucosides  or  other  materials 
yielding   these   by   hydrolysis.     The   precipitate  obtained 
with    phloroglucinol  and    the    distillate    from    mangrove 
extract  was  not  of  the  distinct  briek-red  colour  given  bj 
the  methylfurfural  phloroglucide.  obtained  from  rhamnose 
but  was  of  a  brown  colour.     The  character  and  method 
of  extraction  of  the  mangrove  bark  had  an  influence  on 
the    colour    obtained    by    the    test.     J  ethylpentoses   or 
compounds  forming  them  were  apparently  moro  readily 
extracted     than      were      pentoses      or      furfural-forming 
compounds.     Quercitron    or   black   oak   bark   containing 
quercitrin  which  yields  rhamnose  on  hydrolysis  ga 
methylfurfural   test  similarly   to   mangrove,   as  did  als> 
cutch.     The  value  of  the  proposed  test  for  distinguishiu; 
mangrove  is  open  to  doubt. — D.  J.  L. 

Tanning  materials  in  admixture;  Determination  of 
R.  H.  Wisdom.  J.  Amer.  Leather  Chem.  Assoc,  1914 
9,  136—139. 
Solutions  of  the  strength  used  in  the  official  methods  c 
analysis  were  prepared  from  different  extracts  and  200  c. 
of  each  were  shaken  with  5  grms.  of  pure  degummecl  i 
boiled-off  silk,  allowed  to  stand  overnight,  and  the  si 
squeezed  and  dried.  Each  extract  produced  a  distinct!' 
colour  on  the  silk  and  various  makes  of  the  same  matcn 
varied  little  from  the  standard  for  that  material.     Furtb 
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evidence  fur  identification  was  obtain'  .1  h\  dipping  pieces 
of  the  impregnated  silk  in  solutions  of  reagents,  allowing 
the  colour  to  develop,  n  tshing  and  comparing  the  resulting 
oolour    with    the    Btandard       I  prodaced    bj 

lime  water  on  silk  previously  impregnated  »itli  mangrove 
extract  wae    '  ira  teristic  and  shown  bv  no  other  material 
l>  .?.  I.. 

Tanning   purposes  ;     Water  and   it*  purification  for  . 

M.    1'    Corin.     .1.   Amor.    Leather  (hem.  Assoc..   1914, 
9,   143     158. 

r  for  tannery  use  should  l>e  free  from  turbidity  and 

■  tmination,    soft    and    free    from    iron.     To    remove 

turbidity    and    bacteria,  the    beet  coagulant  for  tanners' 

us,    is  aluminium   sulphate,   added  as  a  3 — 5  per  cent. 

ion  :  when  there  is  not  sufficient  alkalinity  in  the  water 
to  precipitate  all  the  alum,  slaked  lime  or  soda  is  previously 
added.  Hard  water  is  less  objectionable  when  used  for 
Bnhairing  purposes  than  in  any  other  part  of  the  tannery, 
but  when  sodium  sulphide  alone  is  us, si.  a  proportionate 
waste  of  that  material  is  caused.  For  soaking,  washing 
and  hating  purposes  and  in  the  yard  and  leach  house, 
temporary  hardness  is  a  great  disadvantage.  If  a  hide 
is  transferred  from  a  lime  liquor  to  water  high  in  calcium 
bicarbonate,  lime  becomes  fixed  in  the  hide  as  carbonate. 
ring  rough  grain  and  stain  and  discolouration  in  the 
tan  liquors.  For  neutralising  temporary  hardness,  an 
acid  which  forms  an  easily  soluble  calcium  salt  and  which 
has  no  effect  on  the  liquors  if  used  in  excess,  is  preferable, 
such  as  lactic  or  acetic  acid.  Hardness  is  very  objection- 
tide  in  making  up  fat-liquors.     For  each  German  degree 

trdness  (17  parts  per  million)  1 J  lb.  of  soap  will  be 
wasted  for  every  1000  galls,  of  water  used.  Lime  SO 
adhere  to  the  leather  and  cause  trouble  in  the  glazing.  The 
efficiency  of  water-softening  plants  using  slaked  lime,  and 
alkalis,  is  greatly  increased  by  heating  the  water  slightly 
by  means  of  exhaust  steam.  Water  entirely  free  from 
hardness  and  low  in  sodium  carbonate  can  he  obtained 
by  first  applying  the  chemical  process  followed  by  the 
"  Pernnttit  "  process.  Any  iron  present  may  he  removed 
by  use  of  mangancsc-pcrmutite  (;•  zeolite  in  which  sodium 
has  been  replaced  by  manganese  by  treatment  with 
manganese  chloride  and  permanganate  solutions)  whereby 
it  is  completely  oxidised  and  retained  as  hydroxide  on 
the  filter.— D.  J.  L. 

Reversible  transformation  of  gum  and  gelatin  from  the 
tmulsoid  into  the  suspensoid  condition.  Scarpa.  See 
XVII. 

Patents. 

Leather;     Process  of  colouring  artificial .      E.   Girzik, 

Vienna      Eng.   Pat.  4668,  Feb.  23,   1914      Under  Int. 
•  'onv..  Dec.  is.  1913. 

A  solution  of  say  10  kilos,  of  nitrocellulose  in  one  of  the 
known  solvents,  is  mixed  with  softening  oils  and  with  about 
•">  kilos,  of  aluminium  hydroxide,  spread,  in  one  or  more 
1  avers,  on  one  side  of  an  undyed  cotton  fabric,  and  allowed 
to  dry.  The  fabric  is  then  dyed  in  an  acid  bath  with  a 
basic   aniline   dye. — E.  \V.  L. 

Leather  Method   of  manufacturing .     C. 

Rossler.   Hamburg.     Enc   Pat.   19,787,  Sept.   1,  1913. 
Older  Int.  Couv.,  Sept.  Z.  llilL'. 

■  »  or  leather  waste  is  ground  with  granular  non- 
substances  (e.g.,  magnesium  oxide,  kieseleuhr. 
metallic  pigments  or  organic  substances)  and  treated 
with  a  binding  agent  ((.']..  solution  of  magnesium  chloride 
•r  sulphate,  tar  oils  or  mineral  oils.  etc.).  For  example 
and  product  may  be  mixed  with  glycerin  and 
slaked  lime,  and  then  with  linseed  oil  as  binding  agent. 
Substances  thus  obtained  may  be  made  into  pla- 
slabe,  or  used  in  the  production  of  jointless  floors. — C.  A.M. 

Leather;    Process  for  graining  and  rendering  impa 

split,  inferior  and  weak .     C.  Krue  and  H.  BoUert. 

Kr     '  -'■   Nov.    12.    1!U3.     Under  Int.   Conv., 

April  16.  1913. 

Phe  leather  is  dried  in  a  vacuum,  treated  with  a  solution 
■f  resin  in  carbon  bisulphide,  alcohol,  ether,  amyl  alcohol, 


petroleum  spirit.  Inn  neex  ketones  or  mi.vi 

of  thes,-,  and  then  ex]  i  maldehyde  vapour  under 

diminished  pressure      I '  J.  L. 

Chromi     tanning;     Process    for —   -.     K.     Sirsch.     Ger, 

Pat  271,686,  March  13.  1913. 
Tin.   chromic   acid    solution     ii     reduced     bj    means   of 
aluminium  bisulphite  or  zinc  bisulphite,  or  i  mixture  of  tie- 
two,  without  addition  ,>f  irdation  of  reducl 
may   be  adjust. d    bj    addition   of    hi   w  id    01    ol     in   alkali 
,,r  alkali n,'  I -arth   bisolphitl     b   _  ■  tiler  with  an  a,  id.       Wlen 

aluminium     bisulphite    is     used,    aluminium     hydroxide 

is  precipitated  in  the  hide,  and  the  advantages  of  a  basic 

obtained  in  addition. — T.  P.  15. 

Glue  [  Vegetable]  ;    Manufacture  of .      Pedant  Oine  Co. 

Third  Addition,  dated  Oct,  28,  1913,  to  Kr.  Pat,  436,297, 
Nov.  11,  1911.     (See  this  J.,  1918,  761  | 

A  vegetable  glue  having  tho  required  properties  of 
viscosity,  cohesion  and  adhesion  is  prepared  by  mixing 
a  product  of  very  high  viscosity  with  one  or  several 
carbohydrates  of  lower  viscosity.  For  example  it  ma 
made  from  a  mixture  of  starches,  one  of  which  has  been 
treated  too  long  or  too  strongly  with  oxidising  or  hydro- 

tysing  agents  and  another  which  has  not   I n  treated 

sufficiently  to  produce  a  good  glue. — D.  J.  L. 

Horn   or   ivory;     Manufacture  of  )>f.-  lor  to 

from  albuminous  material*  and  neutral  or  arid    esters  of 
higher  alcohols.     \V.   Plinatus.     Kr.   Pat.   465,048 
18,  1913. 

Aliu'minocjs  substances  of  animal  or  vegetable  ori 
e.g..  albumin  or  casein  or  their  derivatives  uch  as 
the  alkali  albuminates,  an-  treated  with  neutral  or 
acid  esters  of  higher  alcohols  or  amino-fatty  acids. 
The  albuminous  matter  becomes  hard  and  coagulated  and 
is  subsequently  mixed  with  organic  materials  such  as 
resins,  sulphur,  camphor,  pitch,  paraffin,  oils,  rubber 
or  cellulose  derivatives  in  suitable  solvents. — D.  J.  L. 


XVI.— SOILS  ;  FERTILISERS. 

Soils  and  kaolin  ;    Adsorption  phenomena  in .     J.  E. 

Harris.     J.  Phys.  Chem..  1914,  18,  355—372. 

Evidence  is  brought  forward  in  favour  of  the  view  that 
the  acidity  of  soils,  at  any  rate  of  those  of  the  sandy  loam 
type,  is  not  due  to  insoluble  organic  acids  of  the  nature  of 
humic  acid,  but  to  the  selective  adsorption  of  bases  from 
the  salts  in  the  soil  solution,  the  solution  being  thus  left 
acid.  The  amount  of  base  adsorbed  on  treating  such 
a  soil  with  a  neutr.d  -alt  depended  on  the  salt  used, 
being  greater  for  sodium  acetate  than  for  potas-ium 
nitrate  and  sodium  chloride.  When  a  soil  w.is 
treated  several  times  with  each  of  these  salt  solutions  the 
differences  in  their  acidity  became  greater  with  each 
application.  Preliminary  "treatment  with  dilute  acid, 
followed  bv  thorough  washing,  increased  the  power  of  a 
soil  to  liberate  add  from  salts,  presumably  because  the 
originally  adsorbed  base  was  removed  by  the  acid,  thus 
allowing"the  soil  to  adsorb  much  more :  the  effects  produced 
h\  .V  2  ami  .V  80  sulphuric  acid  were  almost  identical. 
Kaolin  in  its  natural  condition  did  not  affect  a  salt  solution, 
but  after  treatment  with  acid  and  washing,  it  behaved 
in  just  the  same  way  as  a  soil  towards  neutral  salts.  The 
effect  of  acid  on  the'  kaolin  varied  with  the  concentration, 
which  indicates  that  its  action  consisted,  not  in  neutralising 
adsorbed  basic  material,  as  in  the  case  of  soil,  but  in  render- 
ing some  of  the  silicates  colloidal  and  capable  of  adsorbing 
bases.  In  no  case  was  the  acid  merely  adsorbed  by  the 
soil  or  kaolin  and  then  liberated  on  treatment  with  a  salt. 
Using  barium  chloride  as  the  neutral  salt  the  base  was 
adsorbed  in  quantities  practically  equivalent  to  the 
amount  of  acid  liberated.  After  boiling  with  concentrated 
sulphuric  acid  for  seven  hours  to  remove  all  organic 
matter,  and  then  washing  out  all  the  acid,  tho  soil  was 
still  capable  of  liberating  as  much  acid  from  a  salt  solution 
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as  a  soil  which  had  only  been  treated  with  N/20  sulphuric 
acid.  This  shows  that  in  such  soils  the  adsorbing  agent 
is  probably  a  hydrated  silicate  and  not  organic  matter. 

— W.  H.  P. 


Soils  ;  Occurrence  and  nature  of  carbonized  material  ii 
O.    Schreiner    and    B.    E.    Brown.     Bull.    U.S. 
Agric,  Bureau  of  Soils.  No.  90,  Dec.  1912. 


Dept. 


The    coarser    fractions    of    well    disintegrated    soil    were    ' 
subjected  to  elutriation  first  with  mixtures  of  bromoform 
and  carbon  tetrachloride  and  then  with  water,  to  separate 
and    roughly    fractionate    the    lighter    organic    material.    | 
This  was  separated  by  a  process  of  mechanical  assortment, 
aided  by  the  lens  or  microscope,  into  the  following  types  :    ! 
(1)  plant  material  and  (2)  animal  material,  both  of  organ- 
ised structure,  (3)  charcoal  particles,  (4)  lignite  particles, 
(5)  coal  particles,  and  (6)  other  materials  some  of  which 
suggest  intermediate  formations.     AU   these    types    pro- 
bably exist  in  finer  subdiyision  in  the  finer  fractions  of  the   j 
soil.     The  coal  and  charcoal  types  in  particular  were  found 
in  all  kinds  of  soil,  in  ordinary  subsoils  and  in  samples  col-    , 
lected  at  depths  of  15  to  50  feet  below  the  surface.     A 
relatively    large    fraction    of    soil     organic    matter    may 
consist  of  these  resistant  forms,  which  would  become  avail- 
able only  with  extreme  slowness.     An  analytical  method 
depending    on    graded    or    moderated    oxidation    which 
would  give  some  indication  of  the  availability  of  the  organic 
matter  is  desirable.     The  wide  occurrence  and  the  charac-    \ 
teristic   appearance  and   nature   of  the  various   particles    | 
suggest  their  actual  formation  in  the  soil  to  some  extent. 
68  -W.  H.  P. 

Soils  ;   Action  of  manganese  in .     J.  J.  Skinner,  M.  X. 

Sullivan,  J.  H.  Beattie,  F.  R.  Reid,  and  H.  Winckelraann. 

Bull.  U.S.  Dept.  Agric,  Bureau  of  Soils,  No.  42,  Apr.  3, 

1914. 
In  pot  experiments  with  wheat  in  a  poor  soil,  manganese 
salts  in  the  proportion  of  5  to  50  parts  per  million  had  a 
stimulating  effect,  larger  quantities  being  often  injurious. 
In  a  good  soil  no  stimulating  effect  was  observed.  Wheat 
was  also  grown  in  aqueous  extracts  of  the  soils  and  the 
oxidising  power  of  the  roots  tested  by  adding  aloin 
solution  in  the  last  two  days  of  growth,  the  extent  of  the 
change  from  pale  yellow  to  red  being  measured  colori- 
metrically.  The  manganese  always  improved  the  oxidising 
power  of  the  roots.  In  extracts  from  poor  soils  this  led  to 
increased  growth,  and  in  some  cases  to  the  removal  of 
harmful  organic  compounds  which  probably  were  the  cause 
of  retarded  oxidation  in  the  untreated  extracts.  In 
extracts  from  good  soils  the  stimulated  oxidation  appeared 
to  be  excessive,  and  the  growth  was  consequently  dimin- 
ished. In  a  five-year  field  test  on  a  silty  clay  loam  soil  of 
acid  character,  50  lb.  of  manganese  sulphate  per  acre  had 
a  harmful  effect  on  wheat,  rj-e,  maize,  cowpeas,  and  pota- 
toes, and  decreased  the  already  low  oxidising  power  of  the 
soil.  The  catalytic  power  of  the  soil  as  measured  by  the 
rate  of  decomposition  of  hydrogen  peroxide  was  only 
s'ightly  if  at  all  increased.  These  effects  may  be  due  to  the 
acid  character  of  the  soil,  and  treatment  with  manganese 
salts  is  not  suitable  for  a  soil  of  such  a  nature  which  is  in 
need   of   liming. — W.  H.  P. 

Bacterial  action  in  soils  as  a  function  of  food  concentration 
and  of  in-soluble  organic  matter.  O.  Rahn.  Zentr.  Bakt. 
u.  Parasitenk.,  II.  Abt.,  1913,  38,  484 — 194.  Expt, 
Stat,  Record,  U.S.  Dept.  Agric.,  1914,  30.  217— 218. 
From  experiments  with  sand  of  different  degrees  of  fineness, 
it  was  concluded  that  bacterial  activity  in  soils  depends 
upon  the  size  of  grain,  water  content,  and  concentration 
of  nutrient  substances.  In  the  decomposition  of  peptone 
by  Bac.  mycoides  the  final  reaction  product  was  always  the 
same  for  a  given  concentration  of  nutrient  material,  only 
the  speed  of  decomposition  varying  with  the  size  of  grain 
and  water-content  of  the  soil  :  in  other  cases  both  the  speed 
of  decomposition  and  the  final  product  were  affected  by  the 
last-named  factors.  In  relatively  dry  soils,  spongy 
organic  substances,  such  as  cellulose,  had  a  dehydrating 
effect  and  diminished  bacterial  action,  but  in  wet  soils 
they  promoted  ventilation  and  hence  increased  the 
activity  of  aerobic  bacteria.— A.  S. 


Partially  sterilised  soils  ;  Growth  of  plants  in .     E.  J. 

Russell  and  F.  R.  Petherbridge.     J.  Agric.  Sci.,   1913, 
5,  248—287. 

The  growth  of  plants  in  partially  sterilised  soils  showed 
the  following  important  differences  from  that  in  untreated 
soils.  Germination  was  generally  retarded,  but  occasion- 
ally there  was  a  partial  acceleration  affecting  some  of  the 
seeds  only.  There  was  generally  an  acceleration  in  growth 
u  p  to  the  appearance  of  the  third  or  fourth  leaf,  but  some 
times,  especially  in  soils  heated  to  100°  C,  a  marked 
retardation.  The  retardation  was  on  the  whole  more 
frequent  during  dull  winter  days  than  in  brighter  weather 
and  was  accompanied  by  a  dark  leaf  colour,  and  either 
a  purple  pigment  or  a  tendency  for  the  leaves  to  curl 
downwards,  the  whole  suggesting  an  attempt  on  the 
part  of  the  plant  to  reduce  assimilation.  Later  on  the 
pigment  disappeared  and  the  curling  ceased.  Growth 
became  rapid  and  proportional  to  the  plant  food  present. 
Plants  grown  in  soils  heated  to  100'  C.  showed  a  very 
remarkable  fibrous  root  development  and  had  larger 
leaves  of  deeper  colour,  stouter  stems  and  shorter  inter- 
nodes.  They  flowered  earlier  and  more  abundantly  and 
their  dry  matter  contained  a  larger  percentage  of  nitrogen 
and  sometimes  of  phosphoric  acid.  The  roots  and  stems 
gave  up  their  mineral  food  constituents  more  completely 
to  the  fruit.  Plants  grown  on  soils  heated  to  55°  C.  or 
treated  with  volatile  antiseptics  showed  fewer  of  these 
effects.  There  was  only  rarely  retardation  in  seedling 
growth,  but  usually  an  acceleration,  sometimes  a  rapid  one, 
followed  by  steady  growth.  No  special  root  development 
or  shortening  of  internodes  occurred  but  there  was  a 
marked  improvement  in  the  percentage  of  nitrogen  and 
phosphates  in  the  dry  matter,  and  in  the  translocation  of 
these  materials  to  the  fruit.  The  principal  chemical 
difference  was  that  in  partially  sterilised  soils  ammonia 
accumulated  and  nitrates  were  absent.  The  aqueous 
extract  of  the  partially  sterilised  soil  was  much  richer  in 
nitrogen  than  that  of  untreated  soils.  Soils  heated  to 
100"  C.  contained  decomposition  products  which  dissolved 
in  water  to  a  brown  solution.  Some  of  these  products 
proved  specially  suited  for  the  nutrition  of  certain  moulds. 

— W.  H.  P. 

Experiments   on   the   rate   of  nitrification.     Beesley.    See 
XIXb. 

Patents. 

Superphosphate  ;  Apparatus  for  use  in  the  manufacture  of 

.     G.  H.  Lynen,  Passaic,  N.J.     U.S.  Pat.  1,093,141, 

April  14,  1914. 
A  movable  platform  is  introduced  into  the  superphosphate 
chamber  and  engages  adjustable  walls  therein,  so  as  to  form 
a  receptacle  for  the  material  to  be  removed.  Means  are 
provided  for  subsequently  withdrawing  the  walls  and 
passing  the  platform  beneath  an  unloading  device  outside 
the  chamber. — F.  Sodn. 

Fertiliser    from     silicious,     potassium-bearing     roc! 

minerals  containing  phosphoric  acid  ;  Process  of  producing 

a .     Chem.  Fabr.  Rhenania  and  A.  Messerschmitt. 

First  Addition,  dated  Oct.  14,  1913,  to  Fr.  Pat.  462,357. 

Aug.  13,  1913  (this  J.,  1914,  327). 
The  lime  used  as  described  in  the  chief  patent  (loc.  cil.) 
may  with  advantage  be  partly  replaced  by  alkali,  e.g. 
sodium  carbonate,  and  the  process  may  be  carried  out  i" 
two  stages,  the  silicious  rock  (e.g.  leucite)  being  calcined 
with  30  per  cent,  of  lime,  and  the  resulting  double  silicate 
of  lime  and  potassium  finely  pulverised  and  heated  with 
the  ground  phosphatic  mineral  to  incipient  fusion.  Thi 
use  of  5  to  10  per  cent,  of  sodium  carbonate  facilitates  tin 
progress  of  the  reaction. — E.  W.  L. 

Fertilisers   obtained   by    means   of  chemical  reactions  a* 
compounds,  for   use   either  as  simple  fertilise**,  or,  i 
admixture,   as  complete   manures.     E.   T.   Aucher.    I' 
Pat,  464,285,  Oct.  8,  1913. 
An  aqueous  solution  of  200  kilos,  of  ferrous  sulphate 
added  gradually,  with  constant  stirring,  to  milk  of  1 
containing  100' kilos,  of  lime.     The  mixture  is  allowed  ' 
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1  for  several  hours,  the  water  run  oil  through  a  coal 
»lust  filter,  and  the  sediment  washed  iwi^v  with  rotor, 
ui.l  then  Bpread  out  ">i  earthenware  trays,  dried  in  an 
oren  at  90  C.  >>r  more,  and  granulated,  ('upper  sulphate 
and  other  metallic  salts  capable  of  decomposition  bj 
alkalis  may  In-  used  in  place  "f  iron  Boiphato  ;  and  nitro- 
genous, pliKNphatu',  potash  and  gypsum  fertilisers  may 
bo  added  to  tlie  residue  after  altering.  The  fertilisers  are 
quite  harmless  to  vegetable  life,  and  act  not  only  as 
fertilisers  but   as  remedies  in  chlorosis  and  other   plant 

-i-s.  —  E.  W.  L. 

XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Motaatts  ;    Extraction    of  sugar  from    cane ,  and    the 

elimination  of  the  reducing  sugars  6t/  fermentation. 
I..  Pellet.      Intern.  Sugar  J.,  1913,  15,  222. 

To  remove  reducing  sugars  from  cane  molasses,  and  thus 

cause  the  crystallisation  of  a  greater   amount  of  saorose 

than  would  otherwise  lie  possible,  the  author  recommends 

diluting  the  molasses  to  20°  Brix,  and  inoculating  with  a 

it,   »huh   ferments   the   reducing  sugars  but  not  the 

\fter  fermentation  at  30' — 34°  C,  the  mixture 

tilled,   the  alcohol  collected,  and  the  extraction  of 

the  sucrose  in  the  residue  effected  as  in  the  case  of  beetroot 

molasses. — J.  P.  O. 

Dextrose  ;  Action  of  ammoniacal  copper  hydroxide  on . 

A.  Windaus  and  A.  Ullrich.  Z.  physiol.  Chem.,  1914, 
90,  3t>o— 3tiS. 

Dextbosk.  which  yields  4-mcthylimidazole  when  treated 
with  certain  metallic  hydroxides  and  ammonia  (this  J., 
1905,  515),  yields  imidazole-4-carboxylic  acid  when  treated 
with  ammoniacal  copper  hydroxide. — L.  E. 

Carbohydrates  and  related  substances  :  Oxidation  of by 

means  of  potassium  persulphate.  .].  K.  Wood  and 
X.  Walker.     Chem.  Soc.  Trans.,  1014,  105.  1131—1140. 

Aldoses  are  almost  quantitatively  oxidised  by  potassium 
persulphate  in  the  cold,  the  process  being  greatly  accele- 
rated by  small  quantities  of  silver  sulphate.  Galactose, 
arabinose.  and  xylose  are  oxidised  at  about  the  same  rate, 
dextrose  and  polyhydric  alcohols  more  slowly,  whilst 
ketosos  and  disaccharides  are  attacked  somewhat  more 
rapidly  than  the  aldoses. — G.  F.  M. 

Honey;    Determination    of  sulphur    in and    in    other 

materials  containing  much  sugar.  F.  E.  Xottbohm  and 
H.  Weinhausen.  Z.  Unters.  Xahr.  Genussm.,  1914, 
27,  581—587. 

In  the  determination  of  total  sulphur  in  such  substances 
as  honey,  fruit  syrups  and  wines,  correct  results  are 
obtained  by  treating  20  grms.  of  the  sample  in  a  Kjeldahl 
flask  with  0*2  grm.  of  magnesium  carbonate  and  50  c.c. 
"f  nitric  acid  ;  when  the  preliminary  violent  action  is 
•  ver,  the  flask  is  heated  over  a  spirit  flame  and  quantities 
of  nitric  acid  are  added  from  time  to  time  until  nitrous 
cases  cease  to  be  evolved.  The  solution  is  then  trans- 
ferred to  a  basin,  evaporated  on  a  water-bath,  the  remain- 
i«:  nitric  acid  removed  by  repeated  evaporation  with 
hydrochloric  acid,  and  the  sulphuric  acid  determined  in 
:he  usual  way. — W.  P.  S. 

'•«  and  gelatin;  Reversible  transformation  of from 

the  emulsoid  into  the  suspensoid  condition.  O.  Scarpa. 
Rend.  Soc.  chini..  ital.,  1014.  [2].  5,  375—379.  Kolloid- 
Zeits.    1914,  14,  210. 

F  alcohol  be  added  gradually  to  a  2  per  cent,  aqueous 
oration  of  gum  or  gelatin,  the  solution  becomes  opalescent 
nd  then  turbid.  The  opalescent  solutions,  provided  the 
:.  ohol  content  does  not  ex.  oed  certain  limits,  are  very 
i..l  have  properties  resembling  those  of  suspension- 
sity,  f.r  example,  being  only  slightly 
iirher  than  that  of  aqueous  alcohol  of  similar  concentra- 
ton.  On  addition  of  water  the  solutions  become  clear 
gain,  the  gum  solution  in  the  cold  and  the  gelatin  solution 
n  warming.  The  colloidal  particles  in  the  opalescent 
>!utaons  bear  a  negative  electric   charge.     Solutions   of 


sodium,  potassium,  barium  or  ferric  ohloi 
chromato,  oopper,  ammonium,  or  fern.'  sulphates,  hydro 
chloric,  nitric,  or  ■oiphurii  potassium  hydroxide 

precipitate  the  gum.  whilsl  mercuric  chloride  renders  tie 

solution  .  l.ar.  The  gelatin  solution  is  coagulated  by 
mercuric  or  ferric  chlorides,  or  copper  sulphate,  and 
rendered  clear  by  sodium,  potassium,  oi  barium  chlorides, 
potassium  eliminate,  ammonium  or  ferric  sulphates,  nitric 
or  sulphuric  acids,  or  potassium  hydroxide,  Thecoagulnm 
produced  in  the  gum  solution  is,  in  most  cases,  Bolublc  m 
cold  water,  but  that  produced  by  potassium  chromato  or 
ferric  chloride  is  insolublo  both  in  cold  and  hot  (rater. 
The  golatin  coagulum  is  soluble  in  hot  water  and  has  tho 
properties  of  an  emulsion-colloid. — A   8. 

Dibenzoylglucoxylose  ;  a  natural  benzoyl  derivative  of  a  new 

disaccharide.      Power  and  Salwax .    8ei    XX. 

Patents. 

Sugars  [from   sawdu.it]  ;   Process  of  producing  fermentable 

.     F.   K.  Gallagher,  Troy,  N.V..  and  II.  s.  Mark, 

Allston,    Mass.     Eng.    Pat.  "  14,938,    June    28,     1013. 
Under  Int.  Conv.,  July  1.3,  1912. 

Lionocellulose,  e.g.,  sawdust,  is  heated  with  chlorine 
water  (containing  chlorine  equivalent  to  0*2  per  cent,  "i 
the  dry  sawdust)  or  with  a  mixture  of  nitric  and  hydro- 
chloric acids  (in  quantities  equivalent  to  113  and  I  IT 
per  cent,  respectively  of  the  dry  sawdust)  for  say  30 
minutes  at  a  pressure  of  135  ro.  Or  the  sawdust  is  treated 
with  chlorine  at  the  ordinary  temperature  for  several 
hours  and  then,  without  removal  of  the  chlorine,  heated 
with  dilute  mineral  acid,  e.g.,  sulphuric  acid  in  quantity 
equivalent  to  1  per  cent,  of  the  dry  sawdust. — L.E. 

Process  for  obtaining  trehalose  and  a  vegetable  acid.     Ger. 
Pat.  271,789.     -See  XX. 


XVIII.— FERMENTATION    INDUSTRIES. 

Invertase  :   A    thermostable  form   of .       O.    Durieux. 

Bull.  Soc.  Chim.  Belg.,  1914,  28,  99—101. 
When  an  extract  of  yeast  was  boiled  the  whole  of  the 
invertase  was  not  killed,  the  filtered  solution  being  still 
active.  At  80°  C.  the  enzyme  was  absorbed  by,  and 
precipitated  with  the  coagulable  proteins,  and  the  filtered 
solution  was  inactive.  Some  of  the  invertase  was,  how- 
ever, still  undestroyed,  and  present  in  the  precipitate, 
for  bv  treating  this'  with  boiling  water,  the  enzyme  was 
restored  to  the  liquid,  and  after  filtration  the  latter  was 
active. — G.  F.  H. 

Invertase    action:    Reversibility    of .     A.    Blagow.  -t 

schenski.     Biochcm.  Zeits.,  1014.  61,  446—4..,. 
Following  the  lines  of  experiments  carried  out  by  Kohl 
(see  this  J.,  1908,  825)  the  author  studied  the  course  of 
inversion    of    sucrose    by    glycerin-extracts    of    yeast    in 
presence    of    toluene,    and    also    the    prolonged    action    of 

i  invertase  preparations  on  solutions  of  invert  sugar.  He 
states  that  there  is  no  conclusive  evidence  for  the  synthesis 
of  sucrose  bv  invertase.  The  kinetics  of  inversion  may 
be  expressed'  bv  the  equation  for  unimolecular  reactions. 
A  diminution  of  the  velocity  constant  towards  the  com- 
pletion of  hydrolysis,  is  probably  due  to  combination  of 
the  enzyme  with  the  hydrolytio  products.  When  invertase 
preparations  are  allowed  to  act  upon  solutions  of  invert 
sugar  there  is  a  possibility  of  some  maltose  (or  isomaltose) 
being  svnthesised  by  the  action  of  maltase  which  is  present 

!    in  some  invertase  preparations. — J.  H.  L. 

Fermentations  in  the  Cs-s,r  N '"•fjg  and  J"  Kerb- 

Ber.,  1014.  47,  1309— 131o. 

In-  consequence  of  experiments  showing  that  glyceric 
acid  is  not  fermentable  by  Bring  yeast  the  author,  reject 
the  hypothesis  of  v.  Lebedeff  (this  .».,  1014  308)  that 
this  acid  is  an  intermediate  product  of  alcuhoucfermenta- 
tion  The  small  quantities  of  acetaldehyde  produced  by 
the  action  of  dried  yeast  on  dilute  solutions  of  glyceric 
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acid  (7oc.  cit.)  are  probably  due  to  autofernientation    of 
the  yeast,  stimulated  by  the  presence  of  the  acid. — J.  H.  L. 

Amylo-process  of  fermentation.     0.  Grove.     J.  Inst.  Brew., 

19  U,  20,  248—261. 
The  amylo -process,  which  is  used  in  many  of  the  largest 
distilleries  of  France,  Italy  and  Spain,  is  characterised  by 
the  use  of  mould  fungi  instead  of  malt  for  the  saccharifica- 
fcion  of  tin-  starch  and  by  the  rigorous  application  of  pure 
culture  methods  on  a  large  scale.  The  organisms  employed. 
originally  isolated  from  "  Chinese  yeast,"  belong  to  the 
groups  Mueor  and  Jihizopus.  The  most  satisfactory  one. 
jR.  Deli  mar.  converts  starch  into  dextrose  and  also  slowly 
ferments  the  latter,  but  in  practice  a  special  yeast  (see 
Will,  this  ,1..  1913,  1123)  is  added  to  effect  fermentation. 
During  saecharirication  the  mould  is  kept  submerged  in 
the  liquid,  otherwise  sporulation  occurs,  accompanied  by 
oxidation  of  starch.  In  submerged  cultures  of  the 
mould,  sections  of  the  filaments  become  detached  in  the 
form  of  oval  cells  (gemma;)  which  germinate  more  rapidly 
than  the  true  spores,  so  that  when  a  very  rapid  sai  charifica- 
tion  is  required  the  mash  is  treated  with  a  "  bub  "  of  the 
mould  instead  of  the  spore  culture  usually  employed. 
The  principal  raw  materials  of  the  amylo-process  are  rice, 
maize,  manioc,  dari,  millet  and  potatoes.  The  method  of 
working  maize  is  given  in  detail.  The  starch  has  first  to 
be  liquefied  as  completely  as  possible  For  this  purpose  the 
maize  is  coarsely  ground  and  agitated  for  1  hour  with  two 
parts  of  water  containing  hydrochloric  acid  (usually  6 — 8 
litres  of  concentrated  acid  per  1000  kilos,  of  maize),  and 
then  introduced  into  the  first  of  two  cookers,  in  which 
the  pressure  is  raised  to  60  lb.  per  sq.  in.  in  15 — 20  mins. 
and  maintained  for  15 — 30  mins.  whilst  a  small  quantity  of 
steam  is  allowed  to  blow  off  in  order  to  keep  the  mash  in 
agitation.  From  the  first  cooker  the  material  is 
blown  into  a  second  similar  one  the  inlet  to  which  is  some- 
what constricted  so  as  to  cause  disintegration  of  the  solid 
particles  by  sudden  expansion  (cp.  Boidin,  Eng.  Pat.  19,633 
of  1907,  this  J.,  1908,  586).  The  pressure  in  the  second 
cooker  is  kept  at  30  lb.  per  sq.  in.  for  20 — 30  mins.  and 
then  the  mash  is  blown  into  the  fermentation  vat.  This 
is  a  vertical,  air-tight  cylinder  with  dome-shaped  ends.  The 
usual  capacity  is  1000  hi.  (22,000 galls.)  corresponding  to  a 
mash  of  20 — 25  tons  of  maize.  The  contents  are  cooled  to 
40°  C.  by  running  water  over  the  outside  of  the  vessel 
(10 — 12  hours)  and  a  current  of  sterilised  air  is  passed 
upwards  through  the  mash  all  the  time.  A  pure  spore 
culture  of  the  mould,  grown  on  moistened  rice,  is  then 
introduced,  rigorous  precautions  being  taken  to  avoid 
infection  of  the  mash  with  foreign  organisms.  During  the 
first  21  hours,  the  temperature  falls  to  36-5°  C,  the  sp.  gr. 
of  the  filtered  mash  does  not  change,  and  no  sugar  is 
formed.  After  a  further  interval  of  8  hours,  a  pure  culture 
of  the  yeast  is  introduced  ;  if  added  at  an  earlier  stage  it 
hampers  the  development  of  the  mould.  Vigorous 
fermentation  sets  in  after  24  hours  and  the  air  current  can 
be  stopped.  Fifty-three  hours  after  inoculation  with  the 
mould,  the  quantity  of  sugar  present  is  at  its  maximum, 
about  11-4  per  cent.,  and  afterwards  it  falls  rapidly,  and 
the  process  is  complete  within  4  days  from  inoculation. 
The  final  gravity  of  the  filtered  mash  is  about  1,000, 
the  (apparent)  reducing  sugar  is  0-3  per  cent.,  the  acidity 
C-6  grm.  per  litre,  and  the  mash  gives  no  blue  colouration 
with  iodine.  It  is  possible  to  work  more  quickly  by 
saccharifying  by  means  of  a  "  bub  "  of  the  mould,  1  /10 
of  the  volume  of  the  total  mash,  and  made  in  a  similar  but 
smaller  air-tight  vessel.  When  manioc  and  potatoes  are 
employed,  malt  is  used  instead  of  hydrochloric  acid,  to 
assist  liquefaction  of  the  starch.  Potatoes  are  first  ground 
to  a  fine  mass,  warmed  to  65"  C,  mixed  with  crushed 
malt  and  water,  stirred  and  wanned  to  70° — 75°  C.  for 
15  mins.,  and  then  transferred  to  the  cooker.  Powdered 
manioc,  mixed  with  3  parts  of  water,  is  similarly  treated 
with  malt.  No  saccharification  should  take  place,  because 
the  sugar  would  be  caramelised  in  the  cooker.  The  yield  of 
alcohol  obtained  by  the  amylo-process  is  considerably 
higher  than  by  other  methods,  for  no  dextrins  are  left 
unfermented  and  the  fermentation  is  pure.  The  alcohol 
produced  contains  less  foreshots  and  tailings  and  much 
less  fusel  oil  than  that  obtained  by  non-aseptic  fermenta- 
tion.      After  the  distillation  of  the  fermented  mash,  the 


residue  is  filtered  hot  and  the  draff  pressed  and  dried  ;  the 
pressed  cakes  contain  20  per  cent,  of  oil  which  is  extracted 
with  petroleum  spirit  and  the  dried  residue  is  sold  as  cattle 
food.  A  sample  of  this  residue  contained  water  8-53,  oil 
2-96,  albuminoids  (N  X  6-25)  47-5,  cellulose  8-27,  extractive 
bodies  30-44  and  salts  2-30  per  cent.  The  amylo  process  is 
particularly  suited  for  use  in  hot  climates.  Its  use  in  this 
country  is  at  present  prohibited  by  the  Excise  Authorities. 

-J.  H.  L. 

Beer;    Rate    of  fermentation    of  priming   solutions    when 

addi  d  to .     J.  L.  Baker  and  H.  F.  E..  Hulton.     J. 

Inst.  Brew.,   1914,  20,  241—247. 

Priming  may  have  two  distinct  objects,  viz.,  to  impart 
sweetness  and  palate-fulness  to  running  beers,  and  to 
induce  and  augment  rapid  conditioning.  The  materials 
most  frequently  used  are  cane  sugar  (candy),  invert  sugar, 
and  dextrinous  syrups  prepared  by  the  action  of  acids 
on  starch.  The  effect  of  priming  on  running  beers  is 
more  or  less  transitory,  for  the  added  sugar  really  brings 
about  a  continuance  of  the  primary  fermentation  over  a 
period  which  depends  on  a  number  of  factors  including 
treatment  of  the  beer  in  the  cellar.  The  authors'  experi- 
ments indicate  that  cane  sugar  primings,  added  in  the 
customary  amounts,  are  completely  inverted  within 
24  hours,  and,  contrary  to  the  generally  accepted  view. 
are  fermented  at  substantially  the  same  rate  as  invert 
sugar  primings.  If  beer  in  barrels  is  well  mixed  with 
priming  solution,  and  the  barrels  are  then  shived  up, 
rolled  well  and  left  for  some  time  (e.g.,  16  hours)  before  the 
shi  ves  are  cut  out,  about  40 — 75  per  cent,  of  the  added  sugar 
is  fermented  within  seven  days  ;  but  if,  after  the  priming 
has  been  well  mixed  in,  the  barrels  are  not  shived  up  or 
rolled,  practically  no  fermentation  occurs  for  the  first 
2  or  3  days,  and  the  amount  of  sugar  fermented  at  the 
end  of  five  days  is  small,  e.g.,  9  per  cent,  of  that  added. 

—J.  H.  L. 

Colloids    in    beers;     Determination      of .     R.    Marc. 

Kolloid-Zeits.,  1914,  14,  181—186. 

The  method  described  (see  page  564)  for  the  deter- 
mination of  colloids  in  effluents,  may  also  be  applied  to 
the  examination  of  beers,  the  sample  being  diluted  with 
10  times  its  quantity  of  water  and  20  c.c.  shaken  with 
10  grms.  of  finely  powdered  barium  sulphate.  The 
difference  between  the  refraction  before  and  after  this 
treatment  as  ascertained  in  a  Zeiss  interferometer  is  a 
measure  of  the  colloid  content.  Pale  beers  were  found  to 
contain  a  smaller  quantity  of  colloids  than  dark  beers,  but 
when  referred  to  the  total  dry  solids  of  the  beer,  the  colloid 
content  was  fairly  constant  at  about  7-2  per  cent.  Of  the 
colloids  present  in  beer,  starch  and  albumin  are  adsorbed 
more  readily  than  dextrin,  and  by  using  10  c.c.  of  the  diluted 
beer  and  only  1  grm.  of  barium  sulphate,  selective  adsorp- 
tion was  effected,  the  colloid  content  indicated  (referred  to 
the  total  dry  solids)  ranging,  in  six  different  beers,  from 
2-55  to  4-6  per  cent.  By  repeated  treatment  with  a 
relatively  small  quantity  of  adsorbent,  fractional  adsorp- 
tion of  the  colloidal  constituents  could  be  effected  and 
the  results  would  give  some  indications  of  the  character  of 
the  colloids  present  in  a  given  sample  of  beer. — A.  S. 

Yeast ;     Beer ,    a    valuable  fodder.     P.    Donhoff.     Z. 

Spiritusind.,  1914,  37,  263—269. 
By  boiling  pressed  beer  yeast  for  a  few  hours  in  a  steam- 
heated,  double- bottomed  copper,  a  liquid  and  perfectly 
stable  product  is  obtained  which  forms  a  valuable  adjunct 
to  swine  fodder.  The  price  at  which  the  product  can  I" 
sold  (M.  4  per  100  kilos.,  or  2s.  per  cwt.)  appears  to  render 
the  process  practicable  even  in  small  breweries. — L.  E. 

Grape    must;     Nitrogenous    matter    of .     R.    MarciBe. 

Comptes  rend.,   1914,   158,   1199—1201.      (See  this  J., 

1913,  r,47.) 

The  fermentation  of  musts  that  have  been  freed  f" 
volatile  nitrogenous  matter  is  not  always  abnormally  .-In". 
The  volatile  nitrogen  always  disappears  almost  completely 
during  fermentation,  and  the  yeast  often  utilises  a  consider- 
able proportion  of  the  organic  nitrogen,  a  proportion  which 
is  much  diminished  by  addition  of  ammonia  to  the  must. 


v,.i.  xwim     Hb.  10.1 
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Tin'  ripening  of  the  grape*  is  accompanied  bj 

of  tin-  volatile  and  organic  nitrogen  in  the  must. — 1,.  E. 

■  r  [Sterigmatocystis  nigra  V.  Tgh.) ;    VaUu 
of  zinc  for  !/'■  growth  of  —  —  in  ilnji  media.     M.  JaviUier. 
nd.,   1014,  158,   1216—1219.     (See   this   J., 
1812,  247, 

a  statement   thai   tine  does  not  aocelerate  the 

growth  ol     I-     rgill*     tiger  in  media  ol  such  depth  that 

Bm  ratio,  I   liquid  :    free  surface,  exceeds  2,  is 

Incorrect.     The   catalytic   action    is   as    well    marked    in 

-  hi  shallow  media.  -  L.  K. 

rmination    of  sulphur    in    i  other   mat 

containing   much    nigar.     Nottbonm   and    WVinhausen. 
See  X\  II 

Patents. 

iges  :    M'thod  of,  and  apparatus  for  trailing 

owl  bottling  beer,  eider,  sparkling  wines,  and  other . 

D.  E.  Bobbins,  Sidley,  Snssex.     Eng.  Pat.  8420,  April  9, 
1913. 

Tiik  liquor,  immediately  before  chilling  and  bottling,  is 
allowed  to  undergo  "bottle  fermentation"  in  a  large 
ohamber  which  can  be  hermetically  closed.  It  is  withdrawn 
through  outlet  pipes  of  small  diameter  leading  from  the 
Boor  of  the  chamber.  To  prevent  solid  matter  deposited 
during  the  fermentation  from  passing  into  the  outlet  pipes, 
a  tray  is  supported  a  little  above  the  floor  of  the  chamber 
and  over  the  outlet  pipes,  and  a  flange  or  a  raised  portion  is 
provided  on  the  Boor  of  the  chamber,  around  the  outlet 
pipes,  and  within  the  area  covered  by  the  tray,  the  outlet 
being  connected  with  this  raised  portion. — L.  E. 

Bfeuing  apparatus.     ( '.  B.  Davis,  New  York.     U.S.  Pat. 
1,094,059,  April  21,   1914. 

pparatus  for  use  in  the  brew  iny  industry  for  separating 
liquids  from  solids,  comprises  a  sieve  and  a  number  of 
hinged  plates  which  can  be  moved  into  contact  with  the 
underside  of  the  sieve  so  as  to  seal  the  perforations. — L.  E. 

MashfiHtr    for    the    separation    of  beer    wort  from    grains. 
C.   Rath.      Ger.    Pat.   271,200,   Sept.    10,    1912. 

Tiik  mash-filter  consists  of  a  series  of  closed  chambers 
separated    from    one    another    only     by    filter-cloths    and 
assembled  in  a  closed  casing   in  the  manner  of  a  filter- 
is.     The     mash    enters    the    filter-chambers    from    a 
moil  inlet  pipe  and  the  wort  passes  through  the  filter- 
cloths  into  the  adjacent  chambers  and  flows  away  through 
-  ages    provided    for    the    purpose.       Water    is    then 
introduced  into  the  empty  chambers  on  one  side  of  the 
filter-chambers,    and    percolates    through    the    press-cake 
into  the  chambers  on  the  opposite  side,  whence  it  flows 
away  to  a  receptacle. — A.  S. 

Vinegar;     Apparatus  for    the    manufacture    of .     A. 

Meneganlt,  Arcueel.  France.     Eng.  Pat   27,260,  Nov  26. 
1913." 

The  acetifying   vats  are  barrel-shaped,   and  a   hoop  on 

the  bulge  of  each  vat  has  4  spiral  grooves  in  which  an 

endless  rope  makes  3  turns,  the  rope  passing  round  each 

vat  in  succession.     A  drum,  mounted  on  a  shaft  operated 

motor,    and    having    oppositely    directed 

spiral  grooves  at  the  ends,  winds  the  rope.     In  each  vat 

mercury  thermometer  :  when  the  temperature  rises,  say 

.  the  mercury  closes  the  electric  circuit,  the  motor 

started,  and  the  vats  rotate;    or  rotation  at  definite 

intervals  may  be  insured  by  an  electric  clock  provided. 

at  various  points,  with  tappets  which  make  contact  with 

the  hand  and  close  the  circuit. — L.  E. 

Producing  fermentable  sugars  [from  satcditsl].     En».    Pat. 
14.938.     See  XVII. 

Process  for  trtating  potatoes.     Eng.  Pat.  17.614.     SeeXIXa. 


XIX*  -FOODS. 

Flour;  Decreast  of  the  quantity  of  gluten  in .     .1.  A.  I. 

Italian. I.     Comptes  rend.,  1914,  158,  1103— 11>>". 
In  the  p.  i  [ggo,  thi  •  ,ntit\  ol  o 

gluten  yielded  by  flours  wat  19  I  percent,  (or  9'7  pea  oent.  of 
Intel, ).  whilst  foi  thi   i    riod  1905  to  1914,  the  average 
was  24-7  poi  i.  ol.      i  -  appear  to  be 

aion  of  the  wheal  into  nsh  e 

cultivation,    but    more    probablj    to    alteratioi 
millm  -  and  to  the  treat 

in.,  etc.)  to  which  the  floui  i  ntly. 

— \\ .  V.  s. 

Lard;  Detection  of  beef  and  mutton  fats  in ' 

method.     H.  Sprinkmeyer  and  A.  Diedrichs,     /..  ' 
Xahr.  Genusam.,  1914,  27,  571—581. 

Application  of  Burner's  method  (this  J.,  lull.  38,  323) 
to  numerous  samples  of  genuine  lard,  beef  and  mutton 
and  mixtures  of  the  same,  yielded  results  showing  that 
the  method  is  capable  of  detecting  the  presence  of  10  per 
cent.,  and  in  many  cases  .">  |ht  cent.,  of  beef  or  mu 
fat  in  lard.  Lards  rendered  by  the  authors  yield- 
difference  value  of  44°  to  7-4  (».«.,  the  difference  between 
the  m.pts.  of  the  least  soluble  glycerides  and  those  of  the 
corresponding  fatty  acids),  whilst  the  value  Mg 
(m.pt.  of  the  glyceride+twico  the  ditlerence  value)  varied 
from  731  to  76-5.  In  the  case  of  beef  and  mutton  fats 
the  difference  value  lay  between  0-S  and  1-2  and  the  value 
Jig -r  2d  between  65-2  and  67-3.  With  mixtures  containing 
from  5  to  10  per  cent,  of  beef  fat  the  value  Mg-)-2d  was 
always  below  72  and  in  the  greater  number  of  cases  below 
70.  The  presence  of  hydrogenated  (hardened)  fats  in  lard 
affects  the  value  Mg  — 2d  to  about  the  same  extent  as  does 
the  presence  of  beef  fat. — W.  P.  S. 

Alum   in  foods;    Use  of .     Report  of  Remsen   Hoard. 

Oil.  Paint,  and  Drug  Rep..  May  4.  1914.     |T.R.] 

The  United  States  Department  of  Agriculture  has  issued 
;  a  bulletin  announcement  of  the  final  decision  by  the 
Remsen  Referee  Board  on  the  general  subject  of  alum 
in  foods.  The  conclusions  of  the  Board  are  summed  up 
as  follows  : — 

Aluminium  compounds  when  used  in  the  form  of 
baking  powders  in  foods  have  not  been  found  to  affect 
injuriously  the  nutritive  value  of  such  foods,  nor  in  small 
quantities,  have  they  been  found  injurious  to  health.  The 
same  holds  true  for  the  amount  of  aluminium  which  may  be 
included  in  the  ordinary  consumption  of  aluminium  baking 
powders  furnishing  up  to  150  mgrms.  of  aluminium  daily. 
Aluminium  compounds  when  added  to  foods,  in  the  form 
of  baking  powders,  in  large  quantities,  up  to  200  mgrms. 
or  more  per  day,  may  provoke  mild  catharsis  and  in  very 
large  quantities  usually  provoke  catharsis,  due  to  tin- 
sodium  sulphate  which  results  from  the  reaction.  The 
aluminium  itself  has  not  been  found  injurious  to  health, 
beyond  the  production  of  occasional  colic  when  very  large 
amounts  have  been  ingested.  When  mixed  or  packed  with  a 
food,  the  quaUty  or  strength  of  the  food  has  not  been  found 
to  be  thereby  reduced,  lowered  or  injuriously  affected. 

Beer  yeast,  a  valuable  fodder.     Donhoff.     Set  XVIII. 
Patents. 

Potatoes  ;    Process  for  treating .     E.  Enders.  Breslau, 

Germany.  Eng.  Pat.  17,614,  July  31,  1913. 
The  potatoes,  which  are  first  peeled  if  the  product  is  for 
human  consumption,  are  cut  up  or  mashed  to  pulp,  treated 
with  a  small  quantity  of  water  if  necessary,  and  freed  from 
most  of  the  juice  by  pressure  or  in  any  other  suitable 
manner.  The  residue  is  boiled  or  steamed  with  or  without 
addition  of  water,  and  finally  dried  at  80° — 110°  C.  The 
juice  is  saccharified,  fermented  and  distilled,  alcohol  and 
a  liquid  cattle  food  being  obtained. — L.  E. 

Food  composition  for  sto-:!;.      A.   U.   Liu!-  Mas-. 

Assignor   to   Standard    Alcohol   Co..    New    York.      U.S. 

Pat.  1,092,221,  April  7.  1914. 
Substances    containing    cellulose    are    treated    with    a 
hydrolvsing   agent   containing   chlorine   under  conditions 
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suitable  to  the  formation  of  sugars  ;  the  hydrolysing  agent 
is  then  converted  into  sodium  chloride  and  excess  of 
moisture  is  removed  from  the  mass. — W.  P.  S. 


Milk    and    other    liquids;     Treating — .     G.    M.   S.    Tait, 
Washington,  D.C.     U.S.  Pat.  1,094,380,  April  21,  1914. 

The  bottles,  in  which  the  milk  is  to  be  pasteurised,  are 
first  washed  and  scalded,  and,  whilst  still  above  130°  F. 
(54-4°  C),  the  unpasteurised  milk,  preheated  to  about 
130°  to  150°  F.  (54-4° — 67-8°  C),  is  added,  the  heating 
being  continued  at  about  130°  to  140°  F.  (54-4°— 60°  C.)  to 
complete  the  pasteurisation. — B.  N. 


Milk;      Artificial and    process    and    apparatus    for 

making  the  same.  G.  Rigler,  Kolozsvar,  Hungary. 
Eng.  Pat.  18,382,  Aug.  13,  1913.  Under  Int.  Conv., 
Oct,  29,  1912. 

See  Ft.  Pat,  461,131  of  1913     this  J.,  1914,  215.— T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Hardness  of  waters  ;   Determination  of by  the  methods 

of  Wartha-Pfeifer  and  Blacher.     J.  Zink  and  F.  Hollandt, 
Z.  angew.  Chem.,  1914,  27,  235—237. 

In  the  Wartha-Pfeifer  method  (compare  Procter,  this  J., 
1904,  8)  the  alkalim-  earths  are  precipitated  from  the  hot 
neutral  solution  by  a  mixture  of  equal  parts  of  sodium 
carbonate  and  hydroxide,  and  the  excess  of  the  reagent 
titrated  back  by  means  of  acid.  Lunge  modified  the 
method  by  acidifying  the  water,  boiling,  neutralising  in 
presence  of  methyl  orange,  precipitating  with  the  soda 
mixture,  making  up  to  a  known  volume,  filtering  and 
titrating  back  the  unconverted  alkali  in  an  aliquot  part 
of  the  filtrate.  The  authors  have  found  in  a  long  series 
of  waters  which  they  examined  by  the  Wartha-Pfeifer 
method,  that  92  per  cent,  of  the  results  fell  within  a 
maximum  error  of  105  German  degrees  of  hardness  as 
compared  with  the  gravimetric  method,  and  in  another 
series  within  0-55  degree.  They  found  also  that  Lunge's 
modification  possessed  more  faults  than  the  original  and 
gave  no  better  results.  They  conclude  that  the  Wartha- 
Pfeifer  method  is  suitable  for  exact  work  but  not  for  a 
routine  method. — J.  H.  J. 


Nitrification  ;    Experiments   on    the   rale,   of .     R.    M. 

Chem.  Soc.  Trans.,  1914,  105,  1014—1024. 


Solutions  containing  100  mgrms.  of  combined  nitrogen 
in  500  cc,  together  with  the  necessary  inorganic  salts  were 
sterilised  and  then  inoculated  with  1  cc.  of  an  infusion 


of  hydrolytic  and  nitrifying  organisms  from  a  secondary- 
contact  bed  for  sewage  treatment.  The  solutions  were 
protected  from  contamination,  frequently  shaken  and 
aerated,  and  periodic  determinations  of  "  ammoniacal," 
"'  nitrous  "  and  "  nitric  "  nitrogen  made.  Trithiourea 
and  aniline  sulphate  were  not  nitrified,  the  latter  becoming 
converted  into  ammonia.  Asparagine  was  apparently 
immediately  hydrolyscd  chemically,  half  of  its  nitrogen 
being  liberated  as  ammonia.  From  this  point,  however, 
as  in  the  other  substances  examined,  urea,  uric  acid, 
glycine,  methjlamine  sulphate,  acetamide,  ammonium 
oxalate  and  ammonium  sulphate,  its  nitrification  pursued 
the  normal  course.  All  nitrified  at  about  the  same  rate, 
the  curve  being  of  the  type  shown  in  the  figure.  Not  more 
than  95  per  cent,  of  the  original  nitrogen  was  recovered 
as  nitrate  in  any  case,  the  loss  being  due  to  aeration  and 
interaction  between  ammonia  and  nitrous  acid.  In  the 
cases  of  ammonium  oxalate  and  ammonium  sulphate, 
where  all  the  nitrogen  should  have  been  found  as  ammo- 
niacal, nitrous  or  nitric,  a  remarkable  temporary  deficiency 
(as  much  as  40  per  cent.)  was  found  in  the  middle  of  the 
period,  suggesting  that  there  are  other  stages  besides  the 
ones  named  in  the  nitrification  of  ammonium  compounds. 

— W.  H.  P. 

Colloids  in  effluents  ;  Simple  method  for  the  determination 

of ,  and  the   use  of  the  liquid  ■interferometer  in  the 

examination  of  water.     R.  Marc  and  K.  Sack.     Kolloid- 
chem.  Beihefte,  1914,  5,  375 — 410. 

An  account  of  further  work  on  the  application  of  the 
interferometer  to  the  examination  of  waters  and  effluents 
(see  this  J.,  1912,  559).  To  determine  colloids  in  effluents, 
20  grms.  of  the  latter  are  shaken  for  hah'  an  hour  with 
10  grms.  of  an  insoluble  substance,  preferably  carefully 
purified  barium  sulphate,  in  the  form  of  a  fine  crystalline 
powder,  and,  after  separating  the  insoluble  matter,  the 
clear  solution  and  the  original  effluent  are  examined  in 
the  interferometer  :  the  decrease  in  the  refraction  is 
proportional  to  the  quantity  of  colloids  in  the  effluent.  By 
determining  the  permanganate  consumption  (due  to  the 
organic  colloids)  before  and  after  shaking  with  barium 
sulphate,  indications  as  to  the  relative  quantities  of 
organic  and  inorganic  colloids  can  be  obtained.  Experi- 
ments of  this  kind  showed  that  in  most  purification 
processes,  especially  in  filtration  through  soil,  the  organic 
colloids  are  rapidly  removed,  whilst  the  inorganic  colloids 
remain  unaffected. 

The  determination  of  the  refraction  by  means  of  the 
interferometer  maj'  also  be  used  in  place  of,  or  as  an 
adjunct  to,  the  determination  of  the  total  soluble  matter 
in  water  analysis.  For  waters  of  similar  kind  and  origin 
the  quotient  of  the  refraction  and  dry  residue  is  practically 
constant :  with  waters  of  different  kinds  this  quotient 
is  higher  the  lower  the  quality  of  the  water. — A.  S. 


Water  and  its  purification  for  tannery  purposes. 
See  XV. 


Corin. 


Colorimetric  method  for  detecting  and- determining   nitrates 
and  nitrites.     Letts  and  Rea.  See  XXIII. 


Patents. 

Water  ;  Means  for  softening .      G.  Buchner,  Miinchcn, 

Germany.     Eng.  Pat.  22,647,  Oct.  7,  1913. 

The  water  is  treated  with  a  mixture  of  disodium  phosphate 
and  borax,  to  which  may  be  added  alkalis,  alkaline  earths 
or  their  carbonates  or  phosphates,  magnesium  or  aluminium 
carbonates  or  phosphates,  or  organic  acids. — W.  P.  S. 

Water;    Sterilisation  of by   means   of  bromine.      St. 

Riegel.     Ger.  Pat.  272,271,  April  30,  1913". 
The  water  is  treated  with  hydrochloric  acid  and  with  a 
solution  of  bromine  in  potassium  bromide,  and  fre 
and    bromine  are  subsequently  removed   by  addition  of 
the  calculated  quantity  of  sodium  sulphide,  sodium  car- 
bonate or  other  alkaline  substance. — A.  S. 
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tdgt   and  the  Uh  ;  Apparatus  for  toying 

J.  Bromet,  F.  Thorm&ii,    md   II.  c.   Wood,  Tadcasu-r, 

Forks.  Eng.  Pat  7828,  April  3,  1918. 
i  m  1 1  t  i .  v  inclined,  rotating  cylinder  is  heated  extern 
.ill \  by  gases  from  ■  furnace  end  ia  provided  internally 
wlili  scrapers,  pegs,  teeth  and  lifting  plates  so  that  tho 
sludge,  whilst  penning  Ihrough  the  cylinder,  ia  lirmiLilit 
Into  intimate  contact  with  a  current  of  hot  air  which  ia 
circulated  continuously  through  the  cylinder  and  a  heater 
until  it  is  saturated  with  moisture,  when  it  is  passed  into 
the  oombuation  chamber  of  the  furnace.  Two  similar 
drying  oj  Linders  may  be  used  in  series. — W.  1'.  S. 

tge  and  other  waste  liquids;  Apparatus  for  the    treat- 

mm!    of .      T.     K.     Irwin,     London.       Eng.     Pat. 

20,816,  Sept.  15,  liiKl. 

The  sewage  is  treated  with  precipitants  or  neutralising 
lis.  then  delivered  into  a  tank  from  the  top  of  which 
it  overflows  and  passes  through  a  screen  on  to  a  tilter. 
The  liquid  passing  from  the  tilter  is  aerated  bj  means  of 
a  centrifugal  machine  and  then  passes  through  a  screen 
00  to  a  second  tilter.  While  in  the  tirst  tank  the  liquid 
may  be  heated  and  the  waste  gases  from  the  furnace 
aupplj  iiii;  the  heal  may  be  employ  ed  for  drying  the  sludge 
removed  from  the  tanks  and  screens. — W.  P.  S. 


Waste  liquids;   Method  of  separating  foreign   matter   from 

.     W.    Loebel,    Leipzig,    Germany.      Eng.    Pat. 

19,596,  Aug.  29,  1913. 
The  liquid  is  allowed  to  fall  from  a  pipe  on  to  a  flat  plate, 
or  sprayed  or  injected  against  vertical  plates,  or  made 
to  flow  down  a  series  of  steps  in  order  to  separate  air 
bubbles  from  the  suspended  particles,  and  is  then  led  into 
a  settling  tank. — \V.  P.  S. 


Tanks  for  separating  combustible  liquids  and  solid  matters 
from  waste  water  .  A.  Kiitzer,  Leipzig-Stiinz,  Germany. 
Eng.  Pat.  27,977,  Dec.  4,  l'J13. 

A  tank  for  separating  oil,  [ictrol,  etc.,  from  waste  water, 
has  a  discharge  pipe  for  the  aqueou9  portion  of  the  waste 
water,  this  pipe  extending  outside  the  tank  from  the  bottom 
to  a  point  near  the  top.  Baffle-plates  in  the  tank  direct 
the  lighter  portions,  such  as  oil.  petrol,  etc..  towards  tin- 
centre  of  the  t  ip  of  the  tank  where  they  overflow  into  a 
vertical  central  pipe  :  the  latter  passes  through  t lie  bottom 
of  the  tank  and  its  upper  edge  is  just  above  the  level  of  the 
water  outlet.  A  bell,  extending  over  nearly  the  whole 
width  of  the  tank,  is  placed  over  the  central  pipe,  and 
the  waste  water  is  admitted  to  the  tank  over  the  upper 
surface  of  this  bell.  In  a  modified  form  of  the  tank,  a 
lc  for  the  oil,  etc.,  is  substituted  for  the  central 
pipe.— W.  P.  S. 


'ant.  F.  Hoffmann-La  Roche  und  Co.  Ger.  Pat. 
271,732,  Nov.  15,  1910.  Addition  to  Ger.  Pat.  263,332 
(sec  this  J.,  1913,  1028). 

The  disinfectants  consist  of  mixtures  of  soaps  and  halogen- 
ethylenes  :  the  halogen  compounds  may  be  dissolved  in 
soap  solutions  in  presence  of  acetone,  alcohol,  or  suitable 
r  the  halogen-ethylenes  may  be  mixed  with  solid 
or  semi-solid  soaps  in  presence  of  similar  substances  to 
render  the  product  soluble  in  water. — T.  F.  B. 


Water }     Protest    and    apparatus   f-u-    //unfiling    natural 

by  means  of  sunlight  and  artificial  light.     A.  ECooh, 

Hannover-List,  Germs  Pal    ' > i s,, ,    April  22, 

1913.      Under  Int.  Conv.,   April  23,    1912. 

See  Fr.  Pat.  456,963  of  1913  ;  this  J.,  1913,  1083.— T.F.B. 


Water  i      Process     and     apparatus    fur    purifying . 

Masehincn-    und    Waggonbau-Kabriks    Akt.-GetL, 

II.  I).  Schmid,  and  F   R.  von  Suess,  Vienna.      Kng.  I'at. 

25,715,  Nov.  10,    1913.     Under   Int.   Conv.,   N 

1912. 

See  Ft.  I'at.  464,670  of  1913  ;  this  J.,  1914,  500.— T.  F.  B 


Sewage    and    refuse    separator.     B.    Kaibel.    Darmstadt, 
Germany.  U.S.  I'at.  1,093,994,  April  21.  1914. 

See  Fr.  Pat.  456,425  of  1913  j  this  J.,  1913,1028.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Peru  balsam.     K.  Dieterieh.  Ber.  deuts.  Pharni.  ties.,  1914, 

24,  225—232.  (Seo  also  this  J.,  1914.  159.) 
When  distilled  in  a  current  of  steam.  Peru  balsam  yielded 
about  5  per  cent,  of  a  thick  yellowish  oil  having  an  odour 
like  that  of  the  original  material  (see  following  abstract). 
Volatile  substances  added  as  adulterants  can  be  detected 
in  this  way.  A  sample  of  balsam  about  50  years  old 
showed  normal  values,  though  variations  in  some  of  the 
colour  reactions  were  noticed.  Irregularities  in  the 
preparation  of  a  genuine  balsam  may  also  cause  abnormal 
colour  reactions  in  the  nitric  acid  and  zone  tests. — F.  Shun. 


Peru  balsam  ;  Esscntieil  oil  obtained  by  the  steam  distillation 

of .     A.  W.  SorteU.     Ber.  deuts.  Pharm.  Gcs..  1914. 

24,  233—234. 
The  oil  (see  preceding  abstract)  had  the  sp.  gr.  1-0869  al 
17"  C,  saponification  value  245-7,  and  [o]d=t-  ' "876. 
After  saponifying  the  oil  had  sp.  gr.  1-002  and  ao- 
20°  C.  Benzyl  alcohol  and  peruviol  were  found  to  be 
present  in  the  saponified  oil,  the  greater  portion  of  which 
distilled  at  98°  C.  at  16  mm.  Benzoic  and  cinnamic  acids 
were  produced  by  the  hydrolysis. — F.  Sudn. 


Boseoil;  Composition  and  adulteration  of .  N.  Petkow. 

Z.  offentl.  Cbem..  1914,  20,  149—153. 
( IwiNci  to  the  use  of  artificial  substances  such  as 
■  steareoptcne  "  and  "  ceril  "  for  adulterating  rose  oil  then- 
importation  into  Bulgaria  has  been  forbidden.  Tho 
characters  of  genuine  rose  oil  (six  samples),  a  concrete 
prepared  by  extracting  the  tlowers  with  light  petroleum, 
and  specimens  of  artificial  stearoptene  and  ceril  are  shown 
in  the  following  table  : — 


Rose  oil. 


Concrete. 


ptene. 


Ceril. 




I    value    

I  lie        

line      

reading. ... 



rotation 

c ;;; 


9-4—12-4 
1-1—  1-9 

in  \i 
43-9—  ..1  -1  at    -z:, 
170-8—189-1 
—  104s  to  —2-9 
0-8535 — 0-861 


C. 


— 

- 

7-1 

2-0 

1-2 

31  4 

ii-1 

<;o°  c. 

13  at 

4:1   at    4" 

51-3 

1-8 

174-4 

— 

— 
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The  corresponding  figures  for  a  number  of  adulterated 
oils  are  also  given. — F.  Shdx. 

■  a  tetrachloride  .  Vsi  of — for  thi  extraction  and  deter- 
mination of  the  a  -lirt  principles  of  drugs  and  medicinal 
plants.  <:.  (Jori.  Boll.  1  Mm.  Farm..  1913,  52.  891-  896. 
(hem.  Zentr.,  1914,  1.  1377—1378. 

20  I  .  Hhi  parts  of  carbon  tetrachloride  dissolve  : 
caffeine  0*258  part,  quinine  0-544,  strychnine  0-220,  brncine 
2-030,  cocaine  31-942,  atropine  1-760,  morphine  0-025, 
codeine  2*940,  papaverine  0-518,  narcotine  1-040,  and  nar- 
ceine  0-002  part  :  theobromine  is  insoluble.  In  the  deter- 
mination of  caffeine  in  kola  nut  powder  and  green  coffee, 
n    tetrachloride  nits   agreeing    with    those 

obtained  by  use  of  chloroform.  In  the  analysis  of  the  Iluid 
extract  of  kola,  the  caffeine  max  first  be  determined  by 
extraction  with  carbon  tetrachloride,  and  then  the  theo- 
bromine by  extracting  the  residue  with  chloroform.-  A.  S. 

A  •  •  iilial  oils  ;   Nihil,  nee  of .     J.  C.  I'mnev. 

Perfum.  and  Essent.  Oil  Reo.,  I 'J  14.  5,99—100. 
Definite  quantities  of  essential  oils  were  put  on  blotting 
paper,  which  was  then  exposed  to  a  free  current  of  air  at 
about  15  C.  For  permanence  of  odour,  the  follow  ins: 
oils  stand  out  in  the  order  given  :  patchouli,  sandalwood, 
cinnamon  leaf,  cassia,  .lava  citronella,  origanum,  thyme, 
neroli.  With  certain  oils,  for  instance,  anise,  almond  and 
ylang  ylang  oils,  the  character  of  the  odour  altered  on 
exposure. — F.  isiinx. 

Essential   oils;     Determination  of  volatile   acids  in . 

J.  ('.   I'mnev.      Perfum.   and   Bssent.  <  lil  Rec..  1914.  5, 
llt3 — 118. 

The  apparatus  consists  of  a  3-litre  Jena  glass  flask  for 
generating  steam,  connected  with  a  long-necked  150  c.c. 
Jena  flask,  an  efficient  splash  head  being  fitted  to  the  latter 
which  leads  to  a  vertical  Davies'  condenser  delivering  the 
distillate  into  a  500  c.c.  conical  flask.  About  2  gnus. 
of  the  oil  are  weighed  into  the  small  long-necked  flask, 
15  e.e.  of  neutralised  alcohol  and  a  little  phcnolphthaloin 
are  added,  the  whole  heated  mst  to  boiling  on  the  steam 
bath  and  the  acid  number  ascertained  by  titrating  with 
N  10  alcoholic  potassium  hydroxide.  25  cc.  of  -V  2 
alcoholic  potassium  hydroxide  (best  prepared  from  90 — 96 
per  cent,  alcohol  distilled  over  potash)  are  then  added,  the 
whole  boiled  under  a  reflux  apparatus  for  an  hour,  the 
excess  of  alkali  neutralised  with  N  2  Sulphuric  acid  after 
the  addition  of  40  c.c.  of  water  free  from  carbon  dioxide, 
a  few  drops  of  A"  2  alcoholic  potassium  hydroxide  added. 
tbe  liquid  evaporated  on  the  water  bath,  and  10  c.c.  of 
dilute  phosphoric  acid  (3-5  c.c.  of  88  per  cent,  acid  with 
100  c.c.  of  water)  added.  The  distillation  apparatus 
should  be  treated  to  a  preliminary  boiling  of  at  least  half 
an  hour's  duration,  and  steam  allowed  to  blow  through  the 
connecting  tubes  and  condenser  to  remove  carbon  dioxide. 
The  small  flask  is  then  connected  up  and  heated  by  a  small 
flame  whilst  the  water  in  the  large  flask  is  kept  boiling 
as  rapidly  as  possible.  The  distillation  is  continued 
till  250  c.c.  have  been  collected,  which  should  take  about 
30  minutes.  The  free  acid  is  determined  in  the  distillate 
by  means  of  X  10  sodium  hydroxide,  using  phenolphthalein 
as  indicator.  Satisfactory  results  can  also  be  obtained  ho- 
using the  method  of  Gladding  for  the  estimation  of  acetic 
acid  in  calcium  acetate  (see  this  J.,  1909,  467).— F.  Shiix. 

Essential    oils;      Constituents    of .     Separation     and 

properties    of   the    sesqui'  [gurjunenes)    in    East 

Indian    cojiaiha   oil;    derivatives   of  the   sesgyUerpt 

K.    W.   Semmler  and   W.   Jakubowicz.      Ber.,    1014.  47, 
1141—1153.     (See  also  this  J..  1014.430.) 

A  chide  gurjunene  of  sp.  gr.  0-922  at  20c  C  .  nD=l*50737, 

and  od= — 55°  was  oxidised  by  chromic  acid  dissolved  in 
glacial  acetic  acid,  the  product  washed  wjh  water  and 
sodium  carbonate  solution  and  distilled.  The  fraction 
og  between  1 1 S  and  150c  C.  at  10  mm.  and  with 
aD=  +  10°  was  again  oxidised  in  the  same  way  and 
onated.  The  fraction  boiling  between  118°  and 
140   C.   at    10  mm-   was   oxidised  further  with   a  cooled 


Solution  of  permanganate  in  acetone.  After  again 
fractionating  and  distilling  over  sodium,  pure  trieyclo- 
gurjunene  (oedrene  type),  C,tH](,  was  obtained.  This 
boiled  at  120  123  <:.  at  13  mm.,  had  the  sp.  gr.  0-93441 
nns-*-l-50275andaD=+74-5°.  The  higher  h-,  I  ing fractions 
when  treated  with  semicarbazide  solution  gave  a  semi* 
oarbasoneofm.pt.  237  ('.  The  ketone,  (  H 
therefrom  by  decomposing  with  phthalic  anhydride  had  the 
L.pt.  163  lot;  (.at  10  mm.,  m.pt.  43  C,  sp.  gr.  1017  at 
20  ('..  nD=l-52700,  <*D  =  +  123  (see  this  J..  1911 
Reduction  with  sodium  and  alcohol  gave  gurjunene 
alcohol.  C1SH„0,  m.pt.  lo4  C,  b.  pt.  1 
sp.  gr.  1*001,  nD=- 1*51859,  on  =  +  34°.  Tricyclo- 
dihydrogurjunene  (cedrene  type),  C15H.6,  was  obtained 
by  reducing  the  sesquiterpene  with  hydrogen  in  the 
presence  of  platinum.  Ithadtheb.pt.  120 
sp.  gr.  0-9258,  n,,  =1-49775,  an=— 37-5°.  The  tricycle- 
gurjunene  was  also  obtained  from  the  scmicarbazone  of 
in.  pt.  2117  C.  by  heating  with  sodium  ethoxide  in  alcohol 
to  160°  C.  This  sesquiterpene  gave  no  colouration  when 
the  solution  in  glacial  acetic  acid  was  treated  with  sodium 
nitrite  solution  and  concentrated  sulphuric  acid  (Turner's 
reaction).  The  original  crude  gurjunene  contained  a 
large  proportion  of  trieyclene-gurjunene  (n-gurjunene), 
which  was  separated  after  fractionation  and  had  the 
characters:  b.  pt.  1 14~— 116°  C,  sp.  gr.  0-918  at  _ 
nD=  1-5010,  aD= — 95°.  This  substance  as  well  as  the 
original  crude  sesquiterpene  gave  a  violet  colouration 
when  tested  by  Turner's  reaction.  When  oxidised  by 
means  of  permanganate,  an  indifferent  oxidation  product 
was  formed  boiling  between  165°  and  180°  C.  at  12-5  mm. 
and  with  an= — 69°.  The  crude  sesquiterpene  became 
dextro-rotatory  after  heating  to  200  C.  and  only  combined 
with  two  atoms  of  hydrogen  in  the  presence  of  platinum. 

— F.  SHM. 


Camphor  dissolved  in  olive  oil ;    Specific  rotatory  paver  of 

.     H.     Malosse.     Bull.     Soc.     Chim..     1014.     15, 

358—359. 

The  values  for  the  specific  rotatory  power  of  camphor  when 
dissolved  in  olive  oil  at  different  concentrations  are 
tabulated  and  show-n  in  a  curve-diagram.  F01 
containing  from  75  to  95  per  cent,  by  weight  of  olivi 
the  results  may  Ik*  expressed  by  the  following  formula", 
where  r  represents  grins,  of  camphor  in  UK)  c.c.  of  solution. 
p=grms.  of  camphor  and  5=grms.  of  oil  in  lOOgrms  of, 
solution  : — 

[»]'„'  =..7-9-0-53399c  +  0-02834eI-00005  - 
[•!'„'  =57-9— 0-4894p+0  02S80.",pI— 0*0003867]  -> 
[•]«  =  139*69  +  7*3294q— O-092205q«+0O0   - 

—A    - 

Dibenzoylglucoxylose  :  a  natural  benzoyl  derivative  of 
a  netr  disaccharide.  F.  B.  Power  and  A.  H.  Salwav 
(hem.  Soc.  Trans.,  1914,  105,  1062— 1069. 

The   bitter   taste     of    the    leaves    and    stems    of     the 
Australian  shrub,  Dariesia  latifolia.     K.Br.,  is  due  to 
presence  of  considerable  quantities  of  a  crystalline  diben. 
denvativc.     CJ5H2„01,.H.O,     of    a      new      disaechj 
(  hHjoOj,,.     The  benzoyl  compound  melts  at  147' — 14* 
is  sparingly  soluble  in  cold  water,  ether  and  chloroform, 
but  readily  soluble  in  alcohol  and  hot  water,  from  which 
prismatic    needles    containing    one    molecule    of    watei 
separate  on  cooling.     It  is  kevorotatory  ([o]n= — 106*7 
in  methyl  alcohol  eolutions).  non-reducing,  and  yield* 
penta-acetyl  derivative  melting  at  203°  C.     The  "benxoy 
groups  are  eliminated  by  caustic  alkalis  in  the  cold,  and  th 
product,  obtained  by  evaporating  a  methyl  alcohol  solu' 
in  vacuo,  forms  an  amorphous,  horn-like  solid.  l',|H,  I 
nearly  colourless,   which  rapidly  absorbs  water  fron. 
air.     This  product   is  very  soluble  in  water,  moderate! 
soluble   in   alcohol,   possesses    a    sweet    ta*-tt*.    does    ni 
reduce   Fehling's   solution   or  yield   an   osazone.  and  i 
aqueous  solutions  are  laevorotatory  ([•i]D=al>oii' 
When    hydrolysed   with   acids   it    yields   dextrose  and 
pentose,  evidently  xylose.     The  change  in  optical  roUtu 
("inversion"!    which    accompanies    complete    hydroly* 
(by  heating  for  10  niins.  at  80°  C.  with  mineral  acid- 
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;,   per   cent,   concentration)   accords   with   tin-  conclusion 
thai  the  (I         hi  tylose,  and  the  following 

formul  i  if         ■  »ted  : — 

M<>  I  H    I  HOB  i  M  I  HOB    CHOCHfl  HOB  ■<  B  CB  "ll 
,,     _l 

—J.  H.  I.. 


chloridi   mi  tht  . 

let t  and   K.    K.  Turner.     Chem.  Soc.   Trans.. 
1914,  105,  lo.".:    -1062. 

in-     organo- metallic     derivatives     <>f 
ehromium  In   action  of  anhydrous  chromic  chloride  on 

uts  (oiuano-maL'nesium  compounds)  fa 

- 

C.H..C.B       2CrCl,4  MMis  +  MgBr2; 

and  the  method  proved  ven  satisfactory  for  the  preparation 
of  diarylhydrocarbons.  Grignard  reagents  from  bromo- 
ne,  benzyl  bromide,  n-bromonaphthalene,  and 
p-iodotoluenc  gave  excellent  yields  of  di phenyl,  a-diphenyl- 
•thane  (dibenzyl),  aa-dinaphthyl,  and  1 : 4'-di methyl 
diphenyl    respectively.     It    was    not    found    possible    to 

obtain   2 : 2'-dimethyldiphenyl   from  lo     oi    o-bromo- 

ti.lui.no  in  tin-  way,  and  only  a  very  poor  yield  ..f  di-isoamj  I 
was  obtained  from  isoamyl  iodide. — A.  S. 


Bgdrorylamint        Detection     and     determination     of . 

H.   Schroeder.  '  Chem.    News,    1914,    109,    205. 

this  J.,    1895,   771)   fur   hydroxylamine   is 

modified    thus  :   -The    liquid    t.,    be    tested     is    carefully 

neutralised   with  hydrochloric  acid  ur  sodium  hydroxide, 

and  2  c.c.  are  shaken  with  I  menu,  of  solid  sodium  nitro- 

ml  1  c.c.  of  -V    10  sodium  hydroxide,  ami  rapidly 

Iimi    I',   in  a   water-bath.      In   the    presence   of 

hydroxylamine,   al    a   concentration   of  0-01    per  cent.,  a 

olouration  is  developed.      By  diluting  the  liquid 

hi  a  Nessler  tube,  the  hydroxylamine  may  be 

estimated  colorimetrically  by  comparison  with  a  standard 

solution,  or  colour  standards  may  be  made  for  permanent 

usefioma  mixture  of  methyl  orange  and  phenolphthalein. 

-^J.  P.  II. 


Ligh'  mical  changes  by  the  action  of . 

K     -  rnagiotto    and    A.    Baron    Hosehek.     Z.    phvsiol. 
(hem..  1914,  90,  437 — 140. 

The  authors  repeated  some  of  the  experiments  of  Inghilleri 
on  photochemical  synthesis  (this  J.,  1911,  986  ;  1912,  7113), 
but  were  unable  to  confirm  his  results.  The  amount  of 
methyl  alcohol  formed  by  tin-  interai  tion  of  formaldehyde 
and  water  was  not  appreciably  increased  by  exposing  the 
reaction  mixture  to  sunlight.  Only  a  trace,  at  most,  of 
methyl  formate  was  produced  by  the  action  of  light  on 
a  mixture  of  formaldehyde  solution  and  methyl  alcohol. 
The  "  new  "  alkaloid  obtained  by  Ingh.lleri  by  the  action 
"if  light  on  a  mixture  of  formaldehyde,  ammonia  and 
methyl  alcohol,  proved  to  be  hexamethylenetetramine. 
A  mixture  of  glycerol  and  oxalic  acid,  whether  exposed 
to.  or  protected  from  light,  yielded  only  a  very  small 
quantity  of  butyric  acid,  and,  as  a  control  experiment 
showed,  this  aeid  appears  to  be  derived  from  the  glycerol 
alone.— L.  E. 


Patents. 

-ilicylic  aeid.      I.,    liaison.   Godesberg.   Germany. 
•r  to  .Synthetic  Products  Co.,  New    York.      I'.S. 
Pat.  1,094,123,  April  21,  1914. 

>  I-icylic  acid  is  claimed,  in  which  the  allvl 
group   probably   occupies   the    position   adjacent    to   the 

ip,  and  which  crystallises  in  needles  of  m.  pt. 
i  valuable  antipyretic  (see  Ger.  Pat.  2oS,'.i->2 : 
this  J.,  1914.  277).— T.  F.  B. ' 


/...y.r. ;..  ,    I', /    producing  .     I..    I'.    Kyriai 

m. I  l:    B   I  ...ri.-.  \  mi  ...    to  Hood  Rubber  Co.,  Boston. 
is,   Pats.   1,004,222  and   1,094,223,  April  21.   1014. 

(I.)  [sofbhhb  is  obtained  by    pa  ring  tb<  of  an 

mylene  oxide  ovei  a  di  g  .  heated 

aluminium   silicab  |,  at  li  rare  ; 

the  ■                            heated  to  between  WO   and  600   ' 

12.  i  The    vapours   of   b    mi  thylbul  i  i  1.3- 

dihydroxy-2-inethylbutane,    are    pa  —  ■  over 

dehydj                  lyart  at  a  reduced  pi  I'    l     r. 

I.3-D  /  I.    I'    I 

and  1!.  B.  Earle,  I  Mass,  Assign,  i  Hood 

Rubber  Co      D.S    Pat.   1,094,224,  April  21,  1914. 

I\  I  .  I  ■  .    .  1       1  :   .    I  I  !  i  ■  ■ 

lii.tion  iii  acid   India,  e.g.,  in  sulphuric  acid 
ition  using  lead  electrodes. — T.  I'.  B. 

Aldol ;  Process  of  producing .     R.  B.  Earle  and  L.  P. 

ikidee,    Cambridge,    .Mass..     assignors    to    Hood 
Rubber  Co.     D.S.  Pat.  1,094,314,  April  21.  1914 

Acetu.iikhviik,  either  in  the  form  of  vapour  or  liqui 
brought  in  contact  with  an  alkaline  condensing  agent. 
For  example,  liquid  acetaldehyde  is  brought  in  contact 
with  dry  slaked  lime,  the  resulting  liquid  is  removed,  the 
acetaldehyde  in  the  liquid  is  evaporated,  and  the  process 
is  repeated  until  a  concentrated  solution  of  aldol  i- 
ol.tained.— T.  P.  B. 

1.3-Glyrol*  ;   Process  for  producing .     R.  B.  Earle  and 

L.  P.  Kvriakides,  Cambridge,  Mass,  Assignor  to  Hood 
Rubber  "Co.  U.S.  Pats.  1,094,315  and  1,094,316, 
April  21,  1!H4. 
(1.)  Aldols  are  reduced  electrolytically  to  1.3-glycols 
in  alkali  carbonate  (sodium  bicarbonate)  solution,  using 
a  mercury  cathode,  at  a  temperature  bekra  20  C.  A 
current  density  between  4  and  5  amps,  per  100  aq.  cm.  of 
cathode  surface,  at  S  to  Hi  volte,  may  !»•  used.  (2  )  The 
1.3-glyools  (/J-glycols)  are  produced  by  reducing  1.3- 
k.t.  mi-  alcohols  electrolytically.  at  a  mercury  cathode,  in 
Bodium  bicarbonate  solution,  below  2U  C.,  using  a  current 
density  of  3  to  6  amps,  per  UMJ  sq.  cm.  cathode  Burrai 
over  3  volts.— T.  F.  B. 

Pharmaceutical  ur  mi  ■   '  {a-bromo-ivimhrijl- 

pphenetidide]  and  process  for  producing  the  same.     P. 

Bergell,   Berlin-Wilmersdorf,  Assignor  to  J.   D.  Riedel 

A.i...     Berlin-Brite,    Germany.     U.S.    Pat.     1,094,296, 

April  21.  1914. 
o-Bromo-isovaleryl  bromide  is  added  slowly,  with 
stirring,  to  a  solution  of  p-phenetidine  in  benzene,  and  the 
liquid  is  heated,  filtered,  and  allowed  to  cool  :  a-bromo- 
isovaleryl-p-phenetidide  is  thus  obtained,  of  m.  pt.  151  <  . 
sparingly  soluble  in  water,  easily  soluble  in  alcohol,  ether, 
and  benzene,  and  slowly  decomposed  by  alcoholic  alkali 
solutions.  It  possesses  "soporific  and  strong  antineuralgic 
properties. — T.  F.  B. 

Trehalose  and  a  vegetable  acid  ;  Process  for  obtaining . 

R.   Worms.     Ger.    Pat.   271.789,  Nov.   16,   1912. 
SELAGrSEiXACENES    are    extracted    with    a   solvent    (eg., 
aqueous   alcohol),    and    the    extract,    which    is    free    from 
chlorophyll  and  resin,  is  treated  for  the  recovery  of  the 
carbohydrate  and  acid.     For  example,  a  substance  such 
as  alcohol  may  be  added,  in  which  the  trehalose  is  sparingly 
soluble.     The  solution  contains  a  new  acid,  selagim  Uic 
which  is  distinguished  by  the   fact   that   it   forms  golden 
yellow  solutions  with  alkalis.      It  can   be  separated    from 
the  extract   by  means  of  its  lead  salt,  or    by  extol 
with  a  solvent  which  is  immiscible  with  water. — T.  F.  B. 

Dihydrorybemnif-nr-  Process  for   preparing    a 

Farbwcrke  vorm.  Meister,  Lucius,  und  Brurung. 

Ger.  Pat.  271-    -  12,   1912. 

The   treatment   of  4-hvdroxybenzene-I-arsinic  acid   with 
potassium  persulphate  "in  aqueousalkali  solution,  results 
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in  the  introduction  of  a  second  hydroxyl  group  into  the 
benzene  nucleus,  with  the  formation  of  a  dihydroxy- 
benzene-arsinic  acid. — T.  F.  B. 

3.3'-Diamino-4A'-dihydroxyarseiu}benzene  :  Process  for  pre- 
paring    neutral    derimtives    of soluble,     in     tcater. 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  271,893,  Feb.  1,  1913.  Addition  to  Ger.  Pat. 
245,756. 

3.3'-DijriTRO-4.4'-DiHYDROxyAESESOBENZENE  is  used  in 
place  of  the  corresponding  diarnino  compound  or  the 
3-nitro-  or  3-amino-4-hvdroxybenzene-l-ars:nie  acid  in 
the  processes  described  in  the  principal  patent  or  in  Ger. 
Pats.  260,235,  263,460,  and  264,014  (see  this  J.,  1912,  604  ; 
1913,  960,  1031).— T.  F.  B. 

3.3'-Diamino-iA'-dihydroxyarsenobenzene  ;  Process  for  pre- 
paring   .     Farbwerke    vorm.    Meister,   Lucius,    und 

Briining.  Ger.  Pat.  271,894,  Feb.  1,  1913.  Addition 
to  Ger.  "Pat.  206,456. 

3-XrrRO-4-HYDRoxYBF.NZENE-l-Ansnnc  acid,  or  3.3'-di- 
nitro-4.4'-dihvdroxyarsenobenzene  or  3-nitro-4-hvdroxy- 
benzene-arsenoxide  i9  reduced  by  means  of  hypophos- 
phorous  acid  or  of  phosphorous  acid  and  potassium  iodide 
or  hvdriodic  acid,  preferably  in  presence  of  acetic  acid 
(see  also  Ger.  Pats.  269,886"  and  269,887;  this  J.,  1914, 
375).— T.  F.  B. 

Organic  arsenic  compounds  ;    Process  for  preparing  easily 
soltible .   H.   Bart.    Ger.  Pat.  272,035,  May  14,  1912. 

Derivatives  of  arsenobenzene  or  of  phenvlarsine  which 
contain  an  amino  group,  alone  or  in  addition  to  other 
substituents,  are  treated  with  aldehydesulphonic  acids 
in  equimolecular  proportions.  The  alkali  salts  of  the 
products  are  easily  soluble  in  water.  They  are  applicable 
to  medicine. — T.  F.  B. 

Aromatic  mercury  compounds  ;   Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  272,289,  Jan.  30,  1913. 

Aromatic  arsenic  compounds  which  contain  tervalent 
arsenic,  are  treated  with  mercuric  oxide  or  a  mercury 
salt.  In  this  reaction,  which  may  be  carried  out  in 
acid,  neutral,  or  alkaline  solution,  the  mercurv  replaces 
the  arsenic,  which  is  split  off  in  the  form  of  arsenious  acid, 
and  the  mercury  becomes  attached  to  the  benzene  nucleus, 
producing  compounds  of  the  type,  Ar.Hg.X,  or  Ar.Hg.Ar. 

— T.  F.  B. 

Arid   esters  from   esters   lower   in    hydrogen;    Process  for 

preparing .     K.   H.   Wimmer.     Ger.   Pat.   271,985, 

July  6,   1912. 

Glycerides  or  other  esters  of  unsaturated  fatty  acids  are 
hydrogenated  by  means  of  hydrogen  or  gaseous  mixtures 
containing  hydrogen  in  presence  of  a  catalyst  and  a 
substance  which  combines  with  water.  The  hydrolysis 
of  the  ester  is  avoided  by  this  process. — T.  F.  B. 

Reduction  of  organic  compounds  by  means  of  hydrogen  in 

presence  of  palladium  ;    Process  for  the .     Naaml. 

Vennootsch.  Ant.  Jurgens'  Vereenigde  Fabrieken. 
Ger.  Pat.  272,340,  March  26,  1912. 

Palladium  in  a  coherent  form,  e.g.,  in  filings  or  in  coherent 
coatings  on  other  substances,  is  used  as  catalyst  in  the 
reduction  of  organic  compounds  by  hydrogen.  The  use  of 
the  metal  in  this  form  has  the  advantage  over  using  the 
metal  in  powder  that  it  is  easily  separated  from  the 
product  of  the  reaction,  and  it  can  be  regenerated  by 
simple  ignition. — T.  F.  B. 

Salts  of  lower  fatty  acids  ;   Process  for  preparing  a  mixture 

of .     J.  Ederer.     Ger.  Pat.  272.036,  April  23,  1913. 

Comminuted  wood  is  extracted  with  lime  water  or  other 
alkaline  solution  in  a  diffusion  battery  at  the  ordinary 
temperature  on  with  gentle  heat,  and  at  the  ordinary 
pressure,  until  the  solution  is  saturated  with  the  salts  of  the 


lower  fatty  acids  ;  the  liquid  is  then  evaporated.  The 
yields  of  fatty  acids  obtainable  by  this  method  vary 
between  1  to  2  per  cent,  for  pine  wood  and  5  to  6  per  cent. 
for  beech,  calculated  on  the  air-dried  wood.  The  acids 
consist  mainly  of  acetic  acid  with  1  to  3  per  cent,  of  formic 
acid  and  a  trace  of  butyric  acid. — T.  F.  B. 

Lecithin    preparations   obtained    by   treating    egg-yolk   with 

acetone  ;    Process  for  purifying  the .     G.   Fendlcr. 

Ger.  Pat.  272,057,  Feb.  15,  1913. 

The  lecithalbumin  preparations,  obtained  by  extracting 
egg-yolk  with  acetone,  are  thoroughly  moistened  with 
water  or  with  an  aqueous  liquid  such  as  milk,  and  the 
mass  is  dried  at  the  ordinary  temperature  or  by  heating. 
This  process  removes  the  unpleasant  taste  due  to  the 
solvent,  and  is  preferable  to  the  purification  of  the  product 
by  washing  with  water,  which  is  liable  to  remove  certain 
valuable  salts  and  albuminous  substances. — T.  F.  B. 


Agar-agar  preparation  giving  clear  solutions  ;    Process  for 

preparing    an .     E.     Merck.     Ger.     Pat.     272,145, 

June  22,   1913. 

Commercial  agar-agar  is  dissolved  in  hot  water,  filtered, 
and  congealed  by  freezing  ;  after  it  has  become  liquid 
again  it  is  separated  from  the  aqueous  liquid  and  washed 
with  cold  water  until  the  washings  contain  no  residue, 
whereupon  it  is  dried.  The  final  washing  process  may  be 
replaced  by  repeated  freezings  and  thawings,  the  aqueous 
liquid  being  separated  after  thawing  and  sufficient  water 
added  to  make  up  the  original  volume.  This  treament 
removes  the  portion  of  the  crude  agar  which  is  soluble 
in  cold  water  and  which  does  not  set. — T.  F.  B. 


Polymethylene-bis-imino    acids    and    their    salts;     Process 

for  preparing .     Farbenfabr.   vorm.   F.   Bayer  und 

Co.  Ger.  Pat.  272,290,  Nov.  13,  1912. 
Polymethylenediamines  or  their  homologues  are 
treated  with  cyanides  and  aldehydes  or  ketones,  and  the 
resulting  dinitriles  are  converted  into  the  corresponding 
acids  by  the  usual  methods  ;  the  acids  may  then  be  con- 
verted into  salts,  particularly  copper  salts.  The  copper 
salts  are  very  easily  assimilated,  and  may  be  used  for 
the  treatment  of  infectious  diseases,  especially  tube* 
culosis.— T.  F.  B. 

Cantharidyl-ethylenediamine  ;  Process  for  preparing  salt-like- 

double  compounds  from .     Farbwerke  vorm.  Meister, 

Lucius,  und  Briining.  Ger.  Pat.  272,291.  March  21. 
1913.  Addition  to  Ger.  Pat.  269,661  (see  this  J.,  1914, 
375). 

The  condensation  product  from  cantharidine  and  ethylene- 
diamine  is  treated  with  heavy  metal  salts  other  than  gold 
salts.     The  products  are  suitable  for  use  in  medicine. 

— T.  F.  B. 


Compound  containing  silicon;  Process  for  preparing  a . 

H.  Weyland.     Ger.  Pat.  272,338,  Feb.  15,  1913. 

Urea  is  heated  with  silicon  tetrachloride.  The  product 
contains  silicon  and  has  the  properties  of  a  weak  acid, 
forming  a  soluble  sodium  salt,  from  which  the  free  com- 
pound is  obtained  by  treatment  with  carbon  dioxide. 
It  may  be  used  for  medicinal  purposes. — T.  F.  B. 

Soluble  colloidal  substances  ;    Process  for  preparing  ■ . 

L.  Sarason.     Ger.  Pat.  272,386,  Sept.  2,  1913. 
Solutions  of  nucleinic  acid  are  used  as  colloidi6ers  in  tin- 
preparation   of  hydrosols   by  the  known  methods.     The 
products  are  very  stable. — T.  F.  B. 

Alum) ni urn    acetate   compounds  soluble    in   water;    Proces- 

for   preparing- .     Kalle   und   Co.     A.-G.   Ger.   Pat. 

272,51(1.  .Inly  7.  1912. 
Hexamethylenetetramine  is   added   to  a  solution  ol 
aluminium  acetate,  and  preferably  also  a  substance  whici 
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increases  the  solubility  of  the  acetate  in  water,  saoh  aa 

rin.  mannitol,  citric  acid,  lactic  acid,  or  tartaric  acid. 

Tli''   resulting   solution   maj    be  evaporated   to  dryness, 

giving  products  which  dissolve  in  water.     The  new  double 

compounds  may  Ix-  used  fur  medicinal  purposes. — T.  F.  Ii 

Lnctidt  :      Manufacture    of .     G.     K      Kllis.    London. 

from  Chem.  werke  vorm.  Dr.  H.  Byk,  Berlin. 

IM.  8771,   Ipril  It.  1913. 
SstFr.  Pal    !56,824of  1913  ;  this. I ..  1913.  1086.— T.  K.  1'. 

ra  of  monohydric  alcohols  and  polyhydric   nibstitulion 
products    of    aromatic    hydrocarbon*;     Procss    fur    th- 

production  of .    C.  Torley,  Brussels,  and  0.  Matter, 

Troisdorf.  Germany.     Eng.  Pat.  9451,  April  22.  1913. 

SBF.Fr.  Pat.  457.843  of  1913  ;  this  J.,  1913.  1003.— T.  F.  B. 

'/lie  arid  compound  :    Process  for  the  manufacture  of  a 

.     H.  Writ/.  Berlin-Wilmeredorf,  Germany.     Eng. 

Pat.  9715.  April  25,  1913.     Under  Int.  Conv.,  May  24, 

1912. 

BuGer.  Pat.  262,328 of  1912  ;  thisJ.,  1913,925.— T.  F.  B. 

sulphuric  acids  and  the  alkali  and  earth  alkali  metal 
salts  of  acyl  sulphuric  acids  :    Process  for  the  manufacture 

of .      F.  C.   K.   Marks.   London.     From   N'aamlooze 

Vcnnootschap  Fabriek  ran  Chemische  Produktcn, 
Schiedam.  Holland.     Eng.  Pat.  12.130.  May  24.  1913. 

SlE  Fr.  Pat.  4131,539  of  1913  ;   this  J..  1914,  219.— T.  F.  B. 

Isoprene    and    erythrem •;      Manufacture    of .     P.     A. 

Newton.  London  From  Farbenfabr.  vorra.  F.  Bayer 
und  Co..  Klberfeld.  Germany.  Eng.  Pat.  13,321, 
June  9,  1913.  Addition  to  En"g.  Pat.  19.919.  Sept.  7, 
1911. 

Addition  of  June  10.  1913.  to  Fr.  Pat.  439.381  of  1912  ; 
this  J..   1913.   1129.— T.  F.  B. 

Bismethylaminotetraminoarsenobenzene  ;       Manufacture     of 

aqueous  solutions  of .     C.  F.  Boehringer  und  Sohne. 

Mannheim  Waldhof.  Germany.  Eng.  Pat.  1667,  Jan.  21, 
1914.     Under  Int.  Conv..  Jan.  23.  1913. 

iler.  Pat.  269,660  of  1913;  this  J.,  1914,  374.— T.  F.  B. 

Turpentine   or   turpentine    oil;     D(  polymerisation    of . 

A.  Hcinemann,  London.  U.S.  Pat.  1,092.838,  April  14, 
1914. 

ng.  Pat.  1953  of  1912  ;  this  J..  1913.  252.— T.  F.  B. 

Pharmaceutical  compounds  [alkorymethyl  esters  of  cresotinic 
acids].  J.  <  allsen.  Assignor  to  Farbenfabr.  vorm.  F. 
Baver  und  <  o. .  Elberfeld,  Germany.  U.S.  Pat.  1.094,119, 
April  21.  1914. 

F.na.  Pat.l6,387of  1913  ;  this  J.,  1913, 1030.— T.  F.  B. 

Keto  compounds  from  ketone*  and  alkylaminomethanes  or 

tetraalkyldiaminomethanes  :     Process  of  producing . 

Q.    Marling    and    0.    Chrzesoinski.    Elberfeld.    and    H. 

Kohler,    Leverkusen,    Assignors   to   Farbenfabr.    vorm. 
'.    Baver   und   Co.,    Elberfeld.    Germany.     U.S.    Pats. 

1.094,159  and  1,094,160,  April  21,  1914." 
Sri  Eng.  Pat.  14.231  of  1913  :  this  J„  1913. 1128.— T.  F.  B. 


XXI.-PH0T0GRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Photographic    silver-prints ;      Process    of    converting 

>nto     coloured     prints.     A.      Traube,     Chariot  tenbure, 
Assignor  to  Act.-Ges.  f.  AnUinfabr..  Berlin.     D.S    Pat 
0 .503.  April  14.  1914. 

;ee  Fr.  Pat.  376.051  of  1907  ;  this  J.,  1907. 1029.— T.  F.  B. 


XXII.     EXPLOSIVES  ;    MATCHES. 

.1/ ■c.ury  fulmii  Wolytic  determination   of  mercury 

in .     M.   8,     Losanitsch.     Monatah.    Chem.,    1914, 

35,  307—309. 

Tmk    fulrnin.it I    •       f>5    grin.)    i  dried      it 

Tii      BO   C,  is  treated  with  euoh  a  quantity  rated 

nitrii-  aoid  that  after  d imposition  then 

shall  be  sufficient  free  acid  remaining  to  yield  a  solution 
suitablo  for  direct  electrolysis.  The  decomposition  is 
aided    by    careful    wanning   and    finally  bj  The 

solution  is  then  made  up  to  about  120  co.  and  electrolysed 
by  an  ordinary  or  a  rapid  method.  The  deposit  (on  a 
electrode)  is  washed  with  water  and  absolute 
alcohol,  and  is  then  dried  over  potassium  hydroxide  in  tho 
presence  of  mercury,  and  weighed. — \V.  H.  P. 


Patents. 


<  al 


Explosive.      A.    E.    Charbonneaux,   San    Francisco, 
U.S.  Pat.  1,093.767,  April  21,  1914. 

A  mixture  of  the  ammonium  salt  of  a  hydrocarbon 
sulphonic  acid,  such  as  ammonium  naphthalenesulphonic 
acid,  potassium  chlorate,  and  potassium  permanganate. 

— (>:  E.  M. 


Explosives  ;    Manufacture  of .     I.  B.  T.  von  Tarnow. 

Fr.  Pat.  465,082,  Nov.  20.   1913. 

Aluminium  powder  is  incorporated  with  a  nitro-hydro- 
carbon  of  the  aromatic  series  (e.g.,  mono-,  di-,  or  tri- 
nitrobenzene,  aniline  tetranitrate,  ur  methylaniline 
tetranitrate)  and  ammonium  perchlorate.  with  or  without 
the  addition  of  soluble  nitrocellulose  and  hydrocarbons  or 
carbohydrates,  such  as  paraffin  wax,  cellulose,  etc..  and 
an  alkali  nitrate  the  base  of  which  will  combine  with  the 
chlorine  liberated  in  the  explosion,  and  thus  render  the 
explosive  suitable  for  use  in  mines,  etc.  Suitable  pro- 
portions are  : — aluminium  9.  sawdust  or  cellulose  9, 
trinitrobenzene  12.  potassium  nitrate  30,  and  ammonium 
perchlorate  40  per  cent. — C.  A.  M. 

Explosives  of  the   Sprengel  class;     Manufacture  of . 

T.  Hawkins,  Balmain.  X.S.W.  Eng.  Pat.  17.307, 
July  28,  1913.     Under  Int.  Conv..  Sept.  23.  1912. 

See  Fr.  Pat.  461.332  of  1913  ;   this  J..  1914.  222.— T  F.  B. 

A" itrocellulose ;      Process    for     the      preparation     of 

K.  Schniter,  Frankfort,  Assignor  to  Verein.  Kunst- 
seidefabriken  A-G-,  Kelsterbach  on  Maine.  Germany. 
U.S.  Pat.  1.093.012.  April  14.  1914. 

See  Fr.  Pat.  455,011  of  1913  ;  this  J.,  1913,  886.— T.  F.  B. 


XXffl.- ANALYTICAL   PROCESSES. 

TyndaU  effect  in  colloidal  solutions  ;    Measurement  of  the 

.     W.      Mecklenburg.     Kolloid-Zeits..      1914,     14, 

172—181. 
The  Tvndallmeter  devised  by  the  author  and  Valentiner 
for  measuring  the  intensity  of  the  TyndaU  effect  in  turbid 
or  colloidal  solutions  (see  Z.  Instrumentenkunde,  June, 
1914),  is  based  on  the  principle  of  observing  directly  the 
intensity  of  the  Tyndall  light  in  a  direction  perpendicular 
to  the  axis  of  the  rays  producing  the  effect  and  comparing 
it  with  the  original  intensity  of  these  rays,  for  which 
purpose  a  portion  of  the  beam  of  light  is  separated  from  the 
remainder  and  its  intensity  diminished  by  means  of  smoked 
glasses  and  a  combination  of  Xicol  prisms  until  it  is  equal 
to  that  of  the  Tyndall  light.  The  results  of  some  experi- 
ments on  a  colloidal  stannic  acid  solution  are  given  and 
it  is  suggested  that  the  Tvndallmeter  will  prove  useful  for 
the  comparison  of  colloidal  solutions,  for  studying  coagula- 
tion, in  the  examination  of  effluents,  and  in  analytical 
problems. — A.  S. 
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Calorimeter;     An   adiabatic .     F.    \V.    Gray.     Chem. 

Soc.  Trans.,   1914,  105,   1010—1014." 

To  reduce  radiation  losses  to  a  minimum  the  calorimeter 
is  placed  during  an  experiment,  in  a  chamber,  D,  which 
can  be  kept  at  a  constant  temperature.     This  chamber 


is  a  metal  vessel  immersed  in  water  in  a  metal  vessel,  T, 
and  forced  upwards  by  its  buoyancy  against  three  corks.  ( !, 
bearing  against  arms.  K,  hinged  at  L.  The  water  in  T  is 
circulated  by  a  stirrer,  V.  in  the  chamber,  A,  and  the 
temperature  is  adjusted  as  required  by  passing  hot  or 
cold  water  through  the  coil  of  flexible  copper  tubing,  F. 
by  suitably  adjusting  the  water-taps,  M,  X  O,  P.  The 
temperature  of  the  water  in  T  is  observed  by  a  Beckmann 
thermometer  in  the  chamber,  R.  Openings,  G,  H,  are 
provided  in  D  for  the  thermometer  and  stirrer  of  the 
calorimeter.  The  apparatus  is  made  of  nickel-plated 
brass,  and  the  flexible  copper  tube  is  soldered  to  brass 
end-pieces  which  are  joined  by  rubber  tubing  to  brass 
tubes,  S.—  A.  T.  L. 

Flame  reactions.     II.     W.  D.  Bancroft  and  H.  B.  Weiser. 
J.    Phys.    Chem.,    1914,    18,   281—336. 

From  a  survey  of  the  available  data  with  regard  to  the 
luminosity  of  gases,  it  is  concluded  that  an  absolutely 
transparent  gas  will  emit  no  light  at  any  temperature 
unless  a  chemical  reaction  takes  place.  A  coloured  vapour 
may  emit  thermal  luminescence  but  it  does  not  follow 
that  all  light  from  coloured  vapours  is  due  to  thermal 
causes,  even  when  the  radiation  has  a  lower  intensity 
than  that  of  a  black  body  at  the  same  temperature. 
Since  luminescence  is  often  due  to  chemical  action  the 
authors  made  a  qualitative  study  of  the  flame  reactions 
of  tin  and  copper  and  their  salts  with  a  view  to  deciding 
what  reactions  cause  the  luminescence.  Care  was  taken 
to  distinguish  between  colours  due  to  emission  and  to 
absorption  respectively.  The  reaction  tin-»-stannous  ion 
gave  a  carmine  colour,  and  tin-*stannic  ion  a  green  colour, 
the  latter  being  more  intense  as  a  rule.  The  differences 
between  the  spectra  of  the  halides  of  tin  were  due  to 
differences  in  the  absorption  and  emission  of  light  by  the 
halogens.  In  flames  containing  copper  the  reaction 
eopper-»-cuprous  ion  gave  a  green  colour,  Cu-»  cuprous  salt 
a  red  and  cuprous  ion-*cuprie  ion,  or  cupric  salt,  a  blue 
colour.  The  intensity  of  the  green  luminescence  was  so 
great  that  the  unaided  e^-e  could  not  distinguish  any  blue 
in  the  ordinary  copper  flame  even  though  the  copper 
was  burning  chiefly  to  cupric  salt.  The  violet  red  colour 
of  undissociated  cupric  chloride  vapour  (observed  when 
chlorine  acts  upon  very  hot  copper)  must  not  be  mistaken 
for  luminescence. — \V.  H.  P. 


Manganese      reaction  ;      Study      of     Marshall's .      E. 

Schowalter.     Z.    Unters.    Nahr.    Genussm.,    1914,    27, 
553—562. 

Marshall's  reaction,  which  depends  on  the  oxidation  of 
manganese  salts  to  permanganate  by  means  of  ammonium 


persulphate  in  the  presence  of  silver  salts,  has  been  used 
for  the  determination  of  small  quantities  of  manganese 
in  water  with  good  results  (see  this  J..  1913.  447).  With 
quantities  of  manganese  exceeding  a  few  niin"ms..  however, 
there  is  tendency  for  manganese  dioxide  to  separate  out 
during  the  oxidation.  The  following  modification  enables 
relatively  large  amounts  of  manganese  to  be  determined. 
The  manganese  salt  (equivalent  to  not  more  than  0-2  grm. 
of  manganese)  is  dissolved  in  water,  30  c.c.  of  nitric  acid, 
sp.  gr.  124,  and  8  grms.  of  ammonium  \  ersulphate  are 
added,  and  the  mixture  is  diluted  to  100  c.c.  ;  this  solution 
is  then  added,  in  small  quantities  at  a  time,  to  a  solution 
consisting  of  10  c.c.  of  A'/10  silver  nitrate  solution,  15  c.c. 
of  nitric  acid.  10  grms.  of  ammonium  persulphate,  and 
35  c.c.  of  water,  this  solution  having  been  heated  pre- 
viously to  50°  C.  The  whole  is  maintained  at  50°  C.  for  10 
minutes,  then  cooled,  and  the  permanganate  titrated 
with  arsenious  acid  solution.  The  reaction  is  a  catalytic 
one  in  which  silver  peroxide  acts  as  catalyst. — W.  P.  S. 


Nitrates  and   nitrites;  An  extremely  delicate  colorimetric 

method  for  detecting  and  determining .  E.  A.  Letts 

and  F.  W.  Rea.     Chem.  Soc.  Trans.,  1914,  105,  1157 — 
1161. 

The  diphenvlamine  reagent  for  nitrates  and  nitrites  is 
not  suitable  for  the  purpose  of  a  quantitative  estimation, 
but  if  diphenvlbenzidine.  the  intermediate  product  of  it6 
oxidation  to  the  blue  dye,  is  substituted  for  it  the  reaction 
is  available  as  the  basis  of  a  delicate  colorimetric  method. 
0-5  c.c.  of  the  solution  to  be  tested  (or  smaller  quantities 
made  up  to  this  volume  if  the  solution  is  too  strong),  are 
mixed  with  L2  c.c.  of  sulphuric  acid,  and  0-3  c.c.  of  a 
0-02  per  cent,  solution  of  the  reagent  in  concentrated 
sulphuric  acid,  and  the  colour  compared  after  standing 
for  10  mins.  with  that  obtained  from  standard  nitrate 
solutions  under  similar  conditions.  Nitrites  can  be 
similarly  determined  after  previous  oxidation  with 
potassium  permanganate. — G.  F.  M. 


n    substances 
Buhn.     Ber.. 


Mithoxyl    [group];    Determination    of 

containing    sulphur.     A.    Kirpal    and   T 
1914.  47,  1084—1087. 

The  decomposition  of  the  methoxyl  group  is  effected  in  the 
usual  way  according  to  the  method  of  Zeisel,  preferably 
with  the  addition  of  acetic    anhydride.     The   disturbing 
influence  of  hydrogen  sulphide  upon  the  determination  is 
eliminated    by   using   pyridine   as   the  absorbent  for  the 
methyl  iodide  :  the  resulting  pyridine  methiodide  may  be 
titrated   directly   with   silver  solution  in   the  absence  of 
pyridine  and   its  salts.     A  current  of    hydrogen    carries 
the   volatile  reaction-products  into  a  receiver  consisting 
of  two  test-tubes,  each  containing  3  to  4  c.c.  of  pyridine, 
followed  by  a  small  flask  containing  water.     The  reaction 
is  usually  complete  after  about  an  hour's  heating.     Th< 
contents  of  the  three  receiving  vessels  are  then  evaporated 
as  far  as  possible  in  a  glass  dish  upon  the  water-bath. 
The  residue,  which  crystallises  on  cooling,  is  dissolved  ir 
water  and  titrated  with  N   10  silver  solution  using  sodiuii 
chromate   as   indicator.     To   obtain   the    best    end-point 
a  slight  excess  of  the  silver  solution  is  run  in  ;  a  measuret 
amount  of  N  10  sodium  chloride  solution  is  then  added 
and  the  excess  titrated  with  the  silver  solution.     Result 
are  quoted  which  show  the  method  to  be  very  acc'.'rat* 

'  —J.  R. 


Direct  iodometric  dt termination  of  soluble  iodides.     Stuwi 
See  VII. 

Determination   of  sulphur    in    spent   oxide   by  combustio 
Somerville.     See  VII. 

Some  errors  in  the  determination  of  rare  earths  as  hydroxtdi 
Smith  and  James.     See  VII. 

Colorimetric  determination  of  sulphur  in  pig  iron  and  stee 
Jlisson.     See  X. 
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'  ••   of  /■uiinlum  tltctrodtt.     Bronok.     -s"    SI 
!  •  .;/  o/  "  gloat  oil  "  [rosin  oil]  in  Unset  d  "tl.     Thurston. 

i  lid  .1.  ti  I  munition  of  iniltnr 

Meigen  an. I   Winogradoff.     8et    XII 

firntion  nf  irillmr  bark*  by  mi  ans  of  cht  m  iral  r<  actions. 
Powarnin  ami   Barabanow.     See  XV. 

In  a  ii  i  ml  matt  i  nili,  mill  l!,.  detection  of  mangrove. 
Reed  and  Schubert.     8a    X\  - 

Determination  of  In  lining  materials  in  admixture.     Wisdom. 
See  XV. 


rmination    of   sulphur    in    honey    and   other    materials 

containing    much    sugar.     Nottbohm    and    Weinhauscn. 
v       X  VII. 


Determination    of   colloids    in    beer-:     Marc.      See    XYIU. 


Pliiitnmi  It  rs  ,      Table 


C    Cai  p.  nb  i.   I... n. I. .11.     Eng. 


Kok   testing   rapidh    a    niiiul..-r   of  different    sampli 

eparateburni  sd.eac] vable  on  its  own  slide 

and  provided  with  its  own  oonnect  iotis,  meter,  governor  and 
cook.  The  burners  oan  be  withdrawn  into  Light-tight 
boxes.  The  slides  foi  the  several  bo re  directed  radi- 
ally towards  the  "  photoped  (photometei  icreen),  which 
is  pivoted  and  is  adjusted  for  each  burn  to  be 

perpendicular  t<>  tin'  line  bisectii  bween  thi 

beams  of  Ugh!  from  the  testing  burner  and  the  standard 
burner.  A  small  Boreen  is  mounted  in  front  '•(  the  photo- 
metez  Boreen  in  order  to  oaf  off  those  port  ions  "t  the  beams 
whioh  would  overlap  upon  the  photometer  screen.  Thin 
small  Boreen  may  l>e  mounted  in  such  s  way  that  its  position 

is  adjust. 'i  I  automatically  according  to  t  lie  angulal  adj 

incut  of  the  photometer  screen. — A.  T.  L. 

Apparatus  for  Inking  tamples  of  powdered  or  liquid  sub- 
stance*.    Eng.  Pat.  7:io4.     Set    I. 


Proa  m  and  apparatus  for  </.  termining  by  weight  quantity  ) 

of  gas,   steam    or  other   vapour  or    liquid,      Eng.    Pat. 
8042.     See  I. 


Detection  of  beef  and  mutton  fats  in  bird  Im  /,'  in 

Sprinkmeyer  and  Diedrichs      Set    XIXa. 

ration  of  ha  nf  in  ss  of  waters  I"/  the  mt  thods  of  II 
Pfeifer  and  Blacher.     Zink  and  Holland!.     Se<   XIXb 


Determination  of  colloids  in  efflm  nis  and  use  of  the  liquid- 
interferometer   in   th(    examination   of  water.     .Marc  and 
>      XIXb. 


Use  of  carbon  tetrachloride  for  the  extraction  anddett  i  initiation 
of  the  active  principles  of  drugs  and  medicinal  plant-. 
Gori.     .See   XX. 


Determination  of  volatile  acids  in  essential  oils.     Umnev. 
See  XX. 


Detection  and  determination  of  hydroxylamine.     Schroeder, 
See  XX. 


Electrolytic  determination  of  mercury  in  mercury  fulminate. 
Losanitsch.     See  XXII. 


Patents. 

das-tight    seal-,    or    closures,    between    metal    and    vitreous 

tl  [glass];    Production  of .     H.  .1.  S.  Sand, 

.  and  F.  Rcvnolds,  Muswell  Hill.     Eni:.  Pat. 
t.  21,  1913.  ' 

irfaces  of  lead,  or  other  metal  or  alloy  of  sufficient 

plasticity,  and  vitreous  material,  such  as  glass,  are  caused 

to  adhere  so  as  to  remain  in  perfect  contact  under  varying 

conditions   of   temperature,    by   melting   the   metal   in   a 

racoon),  or  in  an  indifferent  or  reducing  atmosphere,  in  a 

Ijoining  the  point  of  sealing.      Gas-tight    joints 

"•tween  vitreous  material  and  metal  wire  are  obtained  by 

itrcducing   or  sealing  the  wire  into  position,  and   then 

allowing  lead  or  similar  metal  (melted  as  above)  to  flow 

sa  in  the  vitreous  material  so  as  to  cover 

.jecting   end   of   the   wire.     If   necessary,   the   seal 

rendered   perfect   bv   applving   pressure   to   the 

surface  of  the  lead  (e.g.,  bv  admittingair  before  it  solidifies). 

— F.  Sodx. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Palladium;    The  rate  of  solution  of  hydrogen  bg .    A. 

II. .It.     Boy.    Soc.     Proc  .     19]  I.     A  .  90,    226  -237. 

Tur  shape  of  the  curves  representing  the  rate  of  solution 
of  hydrogen  by  palladium  points  to  the  existence  of  two 

tonus  oi  the  metal.  The  results  indicate  an  initial 
phenomenon  of  surface  diffusion  associate. I  with  the  a  form 
of  the  metal,  followed  by  solution  in  the  ,■(  form.  The  case 
appears  to  be  analogous  to  the  "  sorption  "  of  gases  by 
charcoal  and  other  solids.    Palladium  black  yields  smooth 

rate  curves  which  denote  the  absence  of  oi t  the  forms  of 

the  metal. — J.  R. 


Deliquescence  of  salts  of  ammonium 
Chern.   Soc.   Trans.,    1914,   105, 


Deliquescence.  Part  I. 
bases.  C.  J.  Peddle 
102r>— 1039. 

The  paper  deals  mainly  with  a  comparison  of  the  deliques- 
cence of  the  salts  of  some  substituted  ammonium  bases. 
The  substances  (1  grm.)  were  dried  and  then  sifted  until  tho 
particles  passed  through  a  30-mesh  but  wire  retained  by  a 
60-mesh  sieve.  They  were  exposed  in  weighing  bottles  of 
26  mm.  diam..  placed  in  a  glass  dish  over  distilled  water  in 
a  Soheibler  desiccator,  in  the  ti|.|>or  part  of  which  was  an 
air  fan  working  at  a  rapid  rate;  the  whole  appal 
was  placed  in  a  constant  temperature  bath  at  26 
The  results  are  Liven  in  the  form  of  curves  and  tables. 
The  rate  of  absorption  varied  considerably  for  different 
compounds,  but  was  greatest  during  the  third  hour  of 
exposure  in  the  case  of  the  most  deliquescent  compounds 
and  the  values  of  g>:  10(10  (g=grms.  of  water  absorbed  per 
grm.  of  substance)  at  the  end  of  3  hours  were  used  for 
purposes  of  comparison.  The  compounds  giving  the 
highest  values  were  :  tetrapropylammonium  chloride, 
lot:  diethvlamine  hydrochloride,  164-9;  propylamine 
hydrochloride.  170-9  :  tetraetln  lammonium  chloride.  219  ; 
dimelhvlamine  hydrochloride,  220-6;  ethylamine  hydro- 
chloride, 260-5 ;  calcium  chloride,  212$;  phosphorus 
pentoxide,  2241.  Ethylamine  hydrochloride  in  12  hours 
absorbed  14  per  cent,  more  moisture  than  did  phosphorus 
pentoxide. — A.  S. 

Protein*:      Methylation    of [by    diammelhan*].     3 

Herzig  and  K.  Landstciner.      Biochem.  Zeits.,  1914.  61, 

458 163.     (See  also  Skraup  and  Krause,  this  J.,  1909, 

956.) 
The  finely  powdered  material  was  left  to  stand  for  ten  days 
with  an  excess  of  an  ethereal  solution  of  diazomethane, 
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which  was  subsequently  removed  by  distillation  or 
filtration,  and  the  solid  was  washed  with  alcohol,  ether 
and  water.  By  this  treatment,  repeated  in  most  cases, 
casein,  serum  albumin,  gelatin,  edestin.  and  silk-fibroin 
were  converted  into  products  containing  about  4 — 5  per 
cent,  of  methoxy  groups  and  4 — 5  per  cent,  of  methyl 
groups  attached  to  nitrogen.  Control  analyses  of  the 
substances  named,  before  treatment  with  diazomethane, 
gave  in  all  cases  positive  results,  viz.,  0-18 — 0-6+  per  cent, 
of  methoxy  groups  (possibly  due  to  traces  of  alcohol  retained 
by  the  preparations)  and  107 — 178  per  cent,  of  methyl 
groups  attached  to  nitrogen  (similar  values  have  been 
obtained  with  amino-acids).  The  nitrogen  of  protamines 
and  polypeptides  appears  to  be  more  readily  methylated 
than  that  of  the  compounds  mentioned  above.  —J.  H.  L. 

Patent. 

Tobacco  leaves  *    Production  of  artificial from  tobacco 

waste.     K.  K.  Oesterreiehische  Tabakregie.     Ger.   Pat. 
272,328,  July  14,  1911. 

Tobacco  waste  from  the  manufacture  of  cigars  or  cigarettes 
is  beaten  to  a  pulp  with  a  concentrated  solution  of  alkali 
hydroxide  or  carbonate  and  then  treated  in  the  ordinary 
manner  on  a  paper-making  machine  so  as  to  yield  finally 
a  sheet  of  pure  tobacco-substance. — A.  S. 
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FuEL-BrIQUETTING      INVESTIGATIONS,      JuLY,      1904.     TO 

July,  1912.     By  C.  L.  Wright.    U.S.  Bureau  of  Mines.. 
Washington.     Bulletin  58. 

This  Bulletin  contains  the  results  of  investigations  on  the 
briquetting  of  various  American  fuels,  and  deals  chiefly 
with  the  briquetting  of  lignites  and  coals,  the  examination 
of  the  "  binders  "  used,  and  the  testing  of  the  briquettes. 

Nucleic  Acids.  Their  Chemical  Properties  and 
Physiological  Conduct.  By  Walter  Jones.  Ph.D. 
Monographs  on  Biochemistry.  Edited  bv  R.  H.  A. 
Plimmer,  D.Sc,  and  F.  G.  Hopkins,  M.A..  D.So.,  F.  M.S., 
etc.  Longmans.  Green  &  Co.,  39,  Paternoster  Row, 
London,  New  York,  Bombay  and  Calcutta.  1914. 
Price  3s.  6d.  net. 

Volume  (9|  by  6J  ins.)  containing  97  pages  of  subject 
matter,  17  of  bibliography,  and  an  alphabetical  index 
of  subjects.  The  matter  is  classified  as  follows  : — 
Part  I.  Chemical  properties  of  nucleic  acids.  (i.) 
Introduction,  (ii.).  Thymus  nucleic  acid,  (iii.)  Yeast 
nucleic  acid.  Part  II.  Physiological  conduct  of  nucleic 
acids.  IV.  Conclusion.  Appendix.  Preparation  of 
thvmus  nucleic  acid.  Analytical  chemistry  of  the  purine 
derivatives.  Preparation  of  guanine  and  adenine  from 
nucleic  acid.     Demonstration  of  the  purine  ferments. 

The  Simpler   Natural   Bases.     By   George   Barger. 
MA..    D.Sc.     Professor    of    Chemistry    in    the    Royal 
Holloway  College,  University  of  London.     Monographs 
OS    Biochemistry'.     Edited    by   R.    H.   A.    Plimmiik. 
D.Sc,  and  F.  G.  Hopkins.  M.A..  D.Sc,  F.R.S.     Long- 
mans, Green  &  Co.,  39,  Paternoster  Row,  London,  New 
York.   Bombay  and  Calcutta.     1914.     Price  6s.  net. 
Volume  (9|  by  6*  ins.)  containing  165  pages  of  subject 
matter,  45  pages  of  bibliography  and  references,  and  an 
alphabetical  index  of  subjects.     The  text  is  classified  as 
follows  : — I.  Amines  derived  from  protein.     II.  <i- Amino 
acids  and  bases  containing  a  carboxyl  group.   III.  Betaines. 


IV.  Choline,  etc  V.  Creatine,  creatinine,  glycocy  amine 
and  guanidines.  VI.  Adrenaline.  VII.  Bases  of  unknown 
constitution.  VIII.  Practical  chemical  methods  and 
details. 


Praktikum  der  chemischen,  biologischen  USB 
bakterioi.ogischen  Wasseruntf.rsuchung.  Von 
Professor  Dr.  0.  Emmerling.  Verlag  von  Gebriider 
Borntraeger,  W  35,  Schoneberger  Ufer  12a,  Berlin. 
1914.      Price  M    7.20. 

Volume  (9|  by  6J  ins.)  containing  190  pages  of  subject 
matter,  with  171  illustrations,  6  pages  of  bibliographic 
references,  and  an  alphabetical  index  of  subjects.  The 
work  commences  with  a  dedication  and  preface,  and  the 
matter  is  classified  as  follows  : — I.  The  chemical  investiga- 
tion of  drinking  waters,  etc.,  ordinary  water,  and  waste- 
water (sewage).  II.  Biological  and  microscopic  inv 
tion.  III.  Bacteriological  investigation  of  water.  IV. 
Conclusions  as  to  the  nature  and  condition  of  waters,  etc. 


The  Fuels  Used  in  Texas.  By  W.  B.  PBXLLrps  and 
S.  H.  Worrell.  Bulletin  of  the  University  of  Texas, 
No.  307.     Scientific  Series  No.  35. 

The  composition  and  calorific  value  of  bagasse,  coals, 
natural  and  manufactured  gas,  lignites,  and  fuel  oils, 
are  dealt  with  in  this  report. 

Anorganische  Peboxyde  und  Persalze.  Von  Dr.  C. 
Freiherrn  yon  Glrsewald.  [Sammlung  Vieweg, 
Heft  2.]  Tagesfragen  aus  den  Gebieten  der  Natal 
v  issenschaften  und  der  Technik.  Friedr.  Vieweg  und 
Sohn,  Braunschweig,   1914.     Price  M.2.40. 

Volume  (Si  by  54  ins.),  containing  98  pages  of  subject 
matter,  classified  as  follows  : — I.  Hydrogen  peroxide, 
a.  Constitution.  B.  General    characteristics    of     the 

derivatives  of  hydrogen  peroxide,  and  their  nomenclature, 
c.  Technical  methods  of  preparation  of  the  hydroperoxides. 
D.  Trade  marks,  etc.,  also  materials  added  to  aid  in 
preservation.  E.  Uses  of  the  peroxides.  II.  Derivatives 
of  Hydrogen  peroxide.  a.  Inorganic  peroxides.  B. 
Per-acids  and  per-salts. 

Brennereifragen.  Kontinuierliche  Garung  der  Ruben- 
safte.  Kontinuierliche  Destination  und  Rektifikation. 
Von  D.  Sidersky.  [Sammlung  Vieweg,  Heft  6.]  Friedr. 
Vieweg  und  Sohn.    Braunschweig.     1914.     Price  11.160 

Volume  (Si  by  54  ins.),  containing  49  pages  of  subject 
matter,  with  24  illustrations,  and  classified  as  follows  : — 
I.  Continuous  fermentation  of  beet  juices.  H.  Con- 
tinuous distillation  and  rectification. 

Pharmacology-,     Clinical     and     Experimental.      A 
groundwork  of  medical  treatment,  being  a  Text-Book 
for  students  and  physicians.     By  Dr.  Hans  H.  Meyek. 
of  Vienna,  and  Dr."  R.  Gottlieb,  of  Heidelber- 
fessors  of  Pharmacology.     [Authorised  translation  int. 
English  by  Dr.  John  Taylor  Halsey.]      F.  B.  Lippin 
cott      Company.      Philadelphia     and     London.     1914 
Price  25s.  net. 
Volume  (9J  by  64,  ins.),  containing  5S2  pages  of  suhje-. 
matter,   with   65   text   illustrations,   7   in  colour,   and   2 
pages    of    alphabetical    index    (subjects).     The    text    > 
classified   as   follows  : — I.  Pharmacology  of  the  mot. 
nerve-endings.     II.  Of    the  central  nervous  system.  11' 
Of  the    sensory     nerve-endings.     IV.   Of  the   vegetate 
nervous  system.     V.  Of  the  eve.     VI.  Of  the  digestioi 
VII.  Of  the  reproductive  organs.     VIII.  Of  the  circuk 
tion.     IX.  Of  the  respiratory  system.     X.  Of  the  ren; 
function.      XL  Of  the  secretion  of  sweat.     XII.  Of  t 
metabolism.  XIII.  Of    the    muscles.     XIV.  Of    t 

blood.      XV    Of  heat  regulation      XVI.   Of  innammat'u 
XVI 1.   Etiotropic     pharmacological     agents. 
Factors  influencing  pharmacological  reactions. 
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A  NEW  PROCESS  FOR  PRODUCING  PAST  PRINTS 
ON   TEXTILE   FIBRES. 

BY    DR.    HERBKKT    I.KVINSTKIN. 

Ill-  method  usually  employed  for  producing  fast  prints 
from  coal  tar  or  other  dyestuffs  depends  on  the  use  of 
<1)  mordant  dyestuffs;  (2")  ice  colours  ;  (3)  v;it  dyeatuffs  ; 
<4i  oxidation  colours.  A  typical  representative  of  each 
of  these  tour  classes  is  (i)  Alizarin  Red :  (2)  Para- 
nitraniline    Red;     (.'SI    Indigo    Blue;     (4)    Aniline    Blaok. 

these   i leases  have  one   principle  in  common.     A 

more  or  less  soluble  substance  is  first  applied  to  the  fibre, 
and  is  subsequently  precipitated  inside  the  fibre  in  an 
insoluble  form. 
The  genera]  method  of  using  a  mordant  dvestuff  in 
nting  consists  in  mixing  the  dyestuS  and  mordant 
•her  into  a  thickened  paste,  which  will  not  run. 
printing  oi  padding,  and  drying.  After  drying  the  goods 
are  Bteamed,  and  it  is  important  to  note 'that  the  com- 
bination of  the  dvestuff  and  mordant  must  not  take  place 
before  the  operation  of  steaming.  A  premature  formation 
of  the  lake  must  be  avoided,  as  it  h  essential  that  the 
fibre  should  be  penetrated  by  the  dyestufl  prior  to  com- 
bination with  the  mordant.  For  tliis  reason  a  mordant 
is  usually  employed  which  cannot  react  during  drying, 
•"'■I  omposed  into  its  active  constituent  durino 

ning. 
The  new  process  is  due  to  the  observation  that  a  large 
number    of    dyestuffs    form    insoluble    compounds    when 
th    formaldehyde.      It    depends   on   exactly   the 
ud  principle  as  the  other  method-  of  producing 
fast  prints,  and  the  procedure  is  very  analogous  to  that 
in  use  with  mordant  dyestuffs.     The  dyestuffs  employed 
ble.      They  are  mixed  into  a  paste  with  a  suitable 
thickening  agent  together  with  formaldehyde,  or  preferably 
with  a  suhst  mre  which  will  develop  formaldehyde  when 
the  printed  goods  are  steamed,  and  which  will  not  react 
with    til.'    dvestuff     during    the    previous    operations    of 
printing  and  drying. 

a  snbst&nce  is  hexamethylenetetramine,  yvhich  is 
readily  prepared  in  a  state  of  sufficient  purity  by  mixing 
imercial  ammonia  with  commercial  formalde- 
hyde in  the  correct  molecular  proportions.  The  mechanism 
of  the  reaction  is  thus  entirely  that  of  the  older  process. 
**  tn'  steamed  the  fibre  is  penetrated  by  the 

soluble  dvestuff,  formaldehyde  is  slowlv  set  free  as  the 
ammonia  is  driven  off,  and  combines  to  form  an  insoluble 
precipitate  inside  the  fibre.     The  most  interesting  results 
u  obtained  with  dyestuffs.   which  like  mordant 

Xituffs.  are  true  adjective  dyestuffs,  and  have  no  affinity 
i  for  the  cotton  fibre.     (Hi  the  other  hand  it  has 
>   been    found   possible    to    print    various   substantive 
dyestuffs  in  the  same  manner. 

At  the  moment  the  process  is  in  its  infancy,  and  so  far 

*aa  been  used  only  for  the  preparation  of 'fast  orange. 

>rown   and   black   shades.     Preliminary    work    makes  "it 

appear   probable   that   the   process   is   capable   of   wider 

nent  and  I  venture,  therefore,  to  class  it,  though 

a  some  diffidence,  as  a  new  general  method  for  the 

production  of  fast  prints. 

An  orange  coloured  and  a  black  printed  cloth  have  been 

repared  to  show  the  results  obtained  respectively  with  an 

«1jective  and  a  substantive  dvestuff.     The  printing  recipes. 

the  fastness  of  the  printed  material,  and  the  properties 

the  condensation  products  of  these  two  dyestuffs  may 

■  taken  as  typical  of  a  number  of  dyestuffs  wihch  have 


'  h     ' "    investigated.     To    obtain    the    orsiun      i 

simple  monoazo  dyestutl  conl  lining  resorcinol 
component     (see    English    patent  -    29  021   12    1 1  •';  IS 
(Cognates),  3427  13  and   BI6/13)  ha,  been  need     This 
type  of  dyestufl  was  among  th    earlii    i  pi  ,    b< 

Peter  Gness,  the  discoverer  of  the  azo  dyestuffs   and 
been   known   since    Is::,     it   is   remarkable   when 
extraordinary    intensity    is   considered    with    which    this 
Geld   ha,  been  cultivated   and   i  cti  tided  since  that  d 

that  this  reaction  with  formaldehyde  has  hitherto  esca i 

observation. 

The    following    is    the    printing    recipe    for   the   orange. 
I  Ie-  small  quantity  of  formaldehyde  used  is  worth  noti 
as  it  indicates  the  eomplrtoness  of  the  reaction. 

."■on  o.c.  thickening. 

100  c.c.   Printing  t  (range    I.-,  j„   past,.. 

5  c.c.  neutral  hexamethylenetetramine  solution. 

Thickening. 
300  grammes  Indian  corn  starch. 
62S  c.c.  gum  tragacanth  (0  per  cent.). 
1  261 I  c.c.   water. 
I'll  c.c.   olive  oil. 
60  c.c.  glycerin. 

.Mix  tho  hexamethylenetetramine  well  with  the  cold 
thickening,  and  then  add  the  colour  quite  cold.  Print, 
dry,  and  steam  for  one  hour  without  pressure.  Soap  in 
0-2  per  cent,  boiling  soap  solution  for  five  minnti 

Tin'  print  is  of  a  bright  orange  shade,  quite  fast  even 
to  boiling  soap  solution.  Tho  fastness  is  due  to  the 
insoluble  nature  of  the  formaldehyde  condensation  product 
which  has  been  precipitated  within  the  fibre. 

Similar  condensation  products  may  be  readily  obtained 
in  substance.  Thus  if  the  dvestuff  be  treated  with  a  boding 
aqueous  solution  of  formaldehyde,  either  as  the  free  acid 
or  in  tho  form  of  a  salt,  sparingly  soluble  hi. 
products  are  obtained.  The  Bubstances  obtained  from 
the  salts  and  the  free  acid  are  in  some  cases  different. 
These  condensation  products  possess  points  of  interest, 
and  arc  at  present  being  examined.  There  seems  little 
doubt  that  different  products  possibly  polymeric  to  each 
other  can  be  obtained  by  varying  the  conditions  of  the 
reaction. 

The  black  print  has  been  obtained  from  Vulcan  Black 
GS,  a  polyazo  substantive  cotton  dvestuff,  with  the 
following  recipe. 

Dissolve  00  grms.  of  Vulcan  Black  GS  in  paste  in 
180  c.c.  boiling  water  and  3  c.c.  caustic  sod  i  (3  2  per  cent, 
solution),  and  add  to  20  gnus,  maize  starch  and  20  gn 
water.  Boil,  cool  down  to  below  .'!n  C.  and  add  40  c.c. 
hexamethylenetetramine  solution.  Print,  dry.  and  steam 
for  40  minutes  without  pressure.  The  fastness  to  ln.t 
soaping  of  the  printed  sha.de  is  very  good,  but  the  white 
is  just  tinted  by  boiling   1%  soap  solution, 

As  in  the  case  of  the  orange  dyestufl  described  above 
Vulcan  Black  GS  may  be  readily  condensed  with  formal  1  I  - 
hyde  in  substance,  forming  typically  colloidal  black  con- 
densation products  practically  insoluble  in  any  of  the 
common  solvents.  In  this  case  too  differences  may  be 
detected  in  the  products  obtained  according  to  the  con- 
ditions  of  the  reaction. 

The  formation  of  what  is  probably  the  lowest  con- 
densation product  proceeds  with  great  rapidity  with  this 
dvestuff.  which  possesses  great  affinity  for  formaldehyde. 

Discussiox. 

The  Chairman  said  he  had  experimented  with  the 
orange.  The  printing  process  had  by  no  means  reached 
its  final  stage,  though  he  was  of  opinion  that  the  method 
would  eventually  prove  to  be  a  very  simple  one.  Th  ■ 
orange  produced  a  very  rich  colour  and  quite  as  f  I 
as  Paranitraniline  Red.  If  a  whole  range  of  dyestuffs  of  this 
type  could  be  introduced  they  would  prove  an  altogether 
unique  departure  in  calico  printing. 

Mr.  E.  Crowther  observed  that  alizarin  colour  makers 
endeavoured  to  avoid  the  long  steaming  referred  to  by 
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using  a  Mather  and  Piatt's  short  steamer.  Would  this  be 
sufficient,  and  also  would  it  be  practicable  to  utilise  the 
new  process  in  the  presence  of  an  alkaline  solution,  and 
would  fixation  take  place  in  the  presence  of  acid  '•  There 
were  two  styles  of  printing  which  required  those  con- 
ditions. Apparently  the  fastness  to  soap  and  alkali 
was  very  much  enhanced,  but  did  such  fastness  apply  to 
such  laundry  detergents  as  chlorine  or  such  home-applied 
agents  as  Persil  or  Omo,  which  behaved  like  perborates  ! 
The  modern  test  for  fast  printing  was  very  severe.  Many 
of  the  alizarin  colours  were  unsuitable  for  some  markets, 
and  it  was  necessary  to  employ  vat-dyes. 

Mr.  R.  de  F.  Shepherd  inquired  whether  in  addition 
to  being  fast  to  washing  the  new  colours  were  fast  to  light. 

Mr.  L.  E.  Vliks  said  they  had  to  go  back  15  years  to  the 
first  use  of  formalin  for  the  fixation  of  azo  dy  (stuff's. 
namely,  to  Geigy's  process  for  rendering  the  direct  cotton 
dyestuff  Diphenyl  Black  fast  to  washing.  Probably  that 
dye  was  not  so  fast  as  the  Vulcan  colours  introduced  by 
Messrs.  Levinstein,  and  it  also  required  a  greater  amount 
of  formalin  for  its  fixation.  This  process  was  certainly 
new  to  calico  printing,  and  it  was  very  surprising  that  15 
years  should  go  by,  without  any  novel  employment  of 
formaldehyde  for  improving  the  fastness  of  dyes.  The 
use  of  hexamethylenetetramine  was  also  quite  new. 
He  had  always  been  under  the  impression  that 
this  body  would  not  decompose  into  its  component 
parts  in  neutral  or  alkaline  solution,  but  only  in 
the  presence  of  acid.  What  amount  of  formalin  was 
necessary  to  fix  the  new  dyes  ?  Was  it  excessive,  or 
roughly  in  proportion  to  the  two  molecular  weights  in 
question ':  Dr.  Levinstein  mentioned  the  products  in 
substance,  and  stated  that  he  might  find  some  use  for 
them.  That  was  likely  to  be  the  case,  especially  as  tin  y 
were  colloids.  The  market  was  in  need  of  new  coloured 
substances  for  lithographic  and  pigment  printing  work. 
It  was  satisfactory  to  learn  that  the  products  were  soluble 
in  benzene,  as  they  might  be  used  for  dyeing  in  this 
solution. 

Mr.  J.  Baddiley'  observed  that  the  phenol-formaldehyde 
condensation  was  a  very  well-known  one,  but  until  com- 
paratively recent  times  chemists  had  neglected  it  on  account 
of  the  non-crystalline  nature  of  the  products.  The  process 
was  explainable  by  the  theory  put  forward  by  Baekeland 
to  explain  his  synthetic  resinous  products.  In  the  ease 
of  a  resorcin  dye,  condensation  probably  took  place 
through  the  steps  Baekeland  described,  namely,  a  benzyl 
alcohol  derivative  was  first  obtained  by  the  action  of  one 
molecule  of  formaldehyde.  This  intermediate  product 
then  condensed  with  a  second  molecule  of  the  dyestuff  by 
loss  of  water,  and  the  process  went  on  repeating  itself 
until  a  molecule  was  formed  which  was  resistant  to  all 
aorta  of  action.  He  was  of  opinion  there  was  every  possi- 
bility of  obtaining  a  complete  range  of  shades  by  this 
]  process. 

Mr.  F.  Scholefield  said  that  the  condensation  product 
was  so  readily  formed,  and  was  so  insoluble,  that  one 
would  imagine  the  combination  might  take  place  by 
the  decomposition  of  the  hexamethyienetetramirie, 
so  that  there  might  be  some  amount  of  lake  formation 
before  the  actual  steaming  process.  It  would  be  interest- 
ing to  know  what  could  be  done  in  the  way  of  discharges 
and  resists. 

Mr.  .1.  HCbxer  said  it  was  quite  possible  for  a  lake 
formation  to  take  place  prior  to  printing.  That  was  the 
reason  why  he  had  previously  stated  that  the  printing 
process  had  not  reached  its  finality.  Experiments  were 
still  in  progress.  He  did  not.  however,  think  there  would 
be  any  difficulty  in  this  respect. 

Mr.  Gilbert  Gum  inquired  whether  it  was  possible  to 
dye  pulp  in  the  beater  or  in  a  revolving  boiler. 

-Mr.  Hubner  replied  in  the  negative,  as  practically  a 
boiling  temperature  would  be  necessary,  unless  decom- 
position could  be  produced  by  some  addition,  or  on  drying 
on  the  cylinders. 

Dr.  Levinstein  stated  it  had  been  done  in  a  beater. 

Mr.  Guhm  asked  if  it  was  anticipated  that  the  new- 
process  would  be  cheaper  than  the  ordinary  process  of 
dyeing.  For  some  classes  of  paper  very  deep  and  fast 
dyes   were   required,    especially    for   casings    which    were 


largely  used  in  the  calico  industry,  something  being 
required  which  would  not  bleed  and  would  stand  the- 
action  of  weak  alkali  and  acid, 

Mr.  Hubner  said  experiments  would  be  made  in  the. 
direction  indicated  by  Mr.  Gunn.  Possibly  decomposition 
might  take  place  on  the  drying  cylinders,  if  the  colour 
did  not  run  away  on  the  wire. 

Mr.  (Hnn  replied  that  if  the  pulp  were  first  treated, 
and  the  dye  to  some  extent  fixed  in  the  boiler,  dyeing 
being  already  done  in  that  way,  it  would  be  possible  to 
retain  a  very  large  percentage  by  the  time  the  cylinders 
were  used. 

Mr.  R.  de  F.  Shepherd  inquired  whether  it  was 
necessary  to  use  the  hexamethylenetetramine  or 
whether  the  formalin  could  not  be  used  directly  in  the 
ease  of  dyeing  paper  pulp. 

Dr.  H.  Levinstein,  in  reply,  said  he  had  not  tried  this 
particular  substance  for  dyeing  paper  pulp,  it  being 
merely  typical  of  a  large  class  of  dyes  which  could  be  made. 
Several  pertinent  questions  had  been  asked  with  regard 
to  the  practical  value  of  the  printing  process,  to  most 
of  which  he  was  for  the  moment  unable  to  reply.  He 
had  brought  the  results  forward  as  being  more  in  the 
nature  of  an  interesting  chemical  reaction  than  of  a 
valuable  technical  process.  He  was  still  conducting 
experiments  with  regard  to  the  steaming.  The  con- 
densation took  place  so  readily  that  he  imagined  it  would 
be  quite  feasible  to  use  the  small  Mather  and  Piatt  steamer. 
Condensation  could  be,  and  was  preferably,  carried  out 
by  means  of  an  alkaline  printing  paste.  He  believed  that 
an  acid  printing  paste  would  be  unsuitable  on  account 
of  the  fact  that  the  dyestuff  was  not  soluble  as  a  free  acid. 
The  fastness  to  chlorine  of  the  orange  dye  described  was 
poor,  but  they  had  made  others  which  appeared  to  he 
much  better.  The  particular  substance  in  question  was  a 
mono-azo  dyestuff  derived  from  resorcinol.  A  large 
number  of  analogous  dyes  could  be  made  in  that  way, 
of  which  only  a  comparatively  small  number  had  been 
tried.  He  had  not  tried  the  action  of  perborates.  The 
fastness  to  light  of  the  dyestuff  was  good,  being  about 
equal  to  that  of  Paranitraniline  Red.  but  it  did  not  com- 
pare with  an  alizarin  dyestuff  with  regard  to  fastness 
to  light.  The  process  of  J.  R.  Geigy  referred  to  by  -Mr 
Vlies  was  one  to  increase  the  fastness  to  washing  of  sub- 
stantive dyes  by  after-treating  them  on  the  fibre  with 
formaldehyde.  The  process  described  by  him  was  quite 
a  different  matter,  viz.,  a  new  method  of  producing  fast 
prints  with  dyes  of  which  many  were  not  substantive, 
and  he  had  not  referred  to  the  Geigy  process  as  this  had 
nothing  in  common  with  it. 

As  regards  the  constitution  of  the  substances  aliout 
which  Mr.  Baddiley  had  spoken,  he  had  no  knowledge 
of  how  the  condensation  products  were  formed,  but 
he  should  imagine  something  of  the  kind  took  place : 
certainly  two  or  more  molecules  must  be  linked  togcthci 
in  some  way.  As  regards  discharging  and  the  use  of 
paraformaldehyde,  and  the  decomposition  of  the  printing 
paste,  nothing  had  been  tried.  Premature  formation 
of  the  lake  had  been  observed,  but  could  be  prevented. 


SOME   NEW   DERIVATIVES   OF   INDIGO 

BY    DR.    HERBERT    LEVINSTEIN. 

The  first  synthesis  of  indigo  was  by  A.  von  Baej 
took  place  in   1880:     it   was   first  marketed  in   18'JT   by 
the  Badische  Anilin  und  Soda  Fabrik.     The  first  patent  it" 
broniinatcd  indigo  was  taken  out  in  1900.     In  tin 
Rahtjen    produced   a    mixture   of    indigo,    5-bromo-  .and 
5.5'-dibromo-indigo,   known    as    Indigo   R  and    -   R,  by 
brominating  indigo  in  glacial  acetic  acid.     In  1907  Engl 
produced    5-bromo-,  o.o'-dibronio-,    5.7.5'-tribromo-,  and 
5.7.5'.7'-tetrabromo-indigo   by    brominating   at  a  higher 
temperature    in    a    neutral    solvent.     Penta-    and    heia 
bromides  have  also  been  obtained  by  methods  va 
now  well  known.      It  is  remarkable  that  seven  years  should 
have  elapsed  between  the  discovery  of  Rahtjen  and  that 
of  Engi.  which  has  had  such  valuable  technical  Usui's. 

Fiiedlaendei    has  recently  shown  that   the  active  c 
stituent   of  the  ancient   Tynan   purple  is  identical  with 
tj.O'-dibromo-indigo.     This   substance    produces   a   shade 
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mi. .I.-    violet    ili. in    ordinary    indigo,    whereas    the    Bhade 
of  the  5.5'   isomoride   is   grccnei       By   this  synthesis  an 
Ling  link  was  l"i-., I  between  the  dyoa  "f  a  aemi 

■ythological  past  with  the  latest  development  of  i lern 

mentitic  industry. 

In  1905  came  the  beautiful  discovery  "f  thioindigo 
In  Priedlacnder.  Great  activity  ensued  in  the  inve  ti 
tion  of  indigoid  dyeetuffs  in  the  coal  tar  dye  factories, 
foi  tin-,  discoveries  opened  a  large  Geld  for  scientific 
(anarch  which  seemed  offer  prospects  of  reaping  a 
technical  harvest. 

dn  looking  through  tin-  notes  for  those  years  it  seemed 
to  me  tint  the  brominated  Bulphur,  selenium,  and  arsenic 
compounds  of  indigo,  and  5.5'-dihydroxy-7.7'-disulpho 
Mphthylindigo,  a  new  derivative  of  S-naphthyUndigo, 
wl  i  li  were  prepared  at  Blackley  at  that  time,  may  I"- 
of  some  -mall  general  interest,  Tin-  preparation  of 
ompounds  i-  largely  ,111,-  to  tin-  initiative 
■J  l>i  M.  Wyler,  who  carried  out  the  experimental  work. 
while  for  the  products  derived  from  5-hydroxy-7-surpho- 
kVaaphthylglvcine  I  am  greatly  indebted  to  the  co-opera- 
tion of  lit.  0.   Diehl. 

There  are  t  wo  publications  concerning  brominated  indigo 
sulphides,    f  the}  ma\   be  so  called,  both  by  Cassella  (see 
tents  220.321  and  220,620  of  I909,since  allowi  ,1  to 
In  the  Becond  patent  the  formula  of  the  1 
Botaned  is  jnu  .1-  ((  ',,  ll,.X_,i  1  d'.rj.S. 

1  tin  object  was  to  examine  this  compound  and  find  out 
whethi  r  other  substances  besides  su'phur  were  capable  of 
entering  the  indigo  molecule  in  the  way  suggested  by  the 
Move  formula.  Both  Belenium  and  arsenic  reacted 
in  a  very  simil  u  manner  to  sulphur,  but  unfortunately  the 
analytical  data  obtained  did  not  enable  us  to  draw  anj 
conclusions  as  to  the  constitution  of  the  bodies  obtained. 
The  preparation  of  all  the  derivatives  is  practically 
I  in  method.  To  15  parts  of  indigo  suspended 
in  utrobenzol  32  parts  of  bromine  are  added:  1-8  parts 
of  sulphur,  or  an  equivalent  molecular  proportion  of 
0,,  or  .\s.O5  ate  then  added  and  after  12  hours" 
standing  the  mixture  is  gradually  heated  up  to  ISO"  C. 
and  kept  at  that  temperature  for  several  hours. 

gards  the  mechanism  of  the  reaction,  it  should  be 
noted  that  neither  sulphur,  selenium,  arsenic.  As,<>,. 
■St  A-  > '  react  under  the  above  conditions  in  the  absence 
oi  bromine.  The  formation  of  the  bromo-compound  of 
sulphur,  selenium,  or  arsenic  is  the  first  step  and  this 
aid  then  acts  ,,11  the    indigo. 

•is  the  dyestuff  was  in  every  case  reduced 
to  the  lenco  compound  with  hydrosulphite,  filtered, 
repreei  pita  ted  by  means  of  a    current  of  air  and  dried. 

In    the    ease   of    the   sulphur  compound  the.   figure  for 
sulphur  corresponded  fairly  well  with  the  above  formula. 
Id  the  cases  of  selenium,  arsenic,  As.O,,  and    As,Os,  the 
■■Bee  for  selenium  and  arsenic  were  considerably   lower. 
,( I,  i-  the  most  icutive  of  these  substances  and  the 
tribromo-indigo    derivative     prepared      in     the      presence 
utained  5-10  ",,  and  5-25  %  As. 
The  introduction  of  sulphur,  selenium,  or   arsenic  into 
-  but  little  effect  on  the   shade.     Thus 
all  the  tribronio  derivatives  .jive  shades  similar  in  character 
•  of  tribromo-indigo.     In  the  case  of  the    arsenic 
indigos,  mono-,  di-,  tri-.  and  tetrabromo  derivatives   were 
-nil  in  each  ease  the  arsenic  derivatives  correspond 
roughly    in    shade    with    the    derivatives   of    indigo   con- 
taining the  same  quantity  of  bromine. 

The      preparation      of        5-5'-dihydroxy-7.7'-disulpho- 
naphthylindigo   is   interesting   on    account    of   the   very- 
manner   in   which   it   may   be    obtained   from    5- 
lpho-2-naphthylglycine,   20    grms.    of   which 
■»ly   and  carefully   added   to   60  c.c.     concentrated 
sulphuric  acid  at  100°  C.     The  temperature  is  then  raised 
1""      until    no    further    reaction     is    observed.      After 
the    brownish    vellow   sulphuric   acid    solution   is 
.    ,n  to  300 — 100  grams  of  finely  ground  ice  and  the 
indigo  is  filtered  off,  washed  with  ice"  water,   and  dried 
'iter  bath.     Y'eld  19  grms.     The  substance  has  a 
I  ironzv  lustre  and  exhibits  a  characteristic  dichroisni. 
It  is  sparingly  soluble  in  cold  water,  more  readily  in  hot. 
"n  the  addition  of  caustic  soda  the  aqueous  solution  is 
nearly  decolorised,  showing  onlv  B  faint  green  coloration. 


With  soda  there  is  no  discoloration  in  the  cold,  but  on 

ng  the  Bolution   becomi  -  green      Phe  1  oloni   of  the 

alkaline  Bolution   is   discharged    by   heating   with   hydro 

ulplute.     When    dissolved    in    concentrated    sulphuric 

I  it  produces  a  beautiful  fluorescence  and  a    leep  bluo 

ti  n hen  poured  into  oold  ■ 
The  now   substance  dyes  a  green  shad.-  on  wool 
a  w,  akly  acid  bath,  and  also  possess1  -  a  nol  iceable  affinity 
for  tie    vegetable  fibre,  as  might   be  expected  from  the 
orientation  of  the  substitucnt  groups  m  the   naphthalene 

nucleus. 

Bromination  takes  place  readily  in  glacial 
four  atoms  of  bromine  being  tak,  u  up.     The  bromine  com. 

pound   is   soluble   in    alcohol,    and    more   Boloble   in    water 
than    the    anbrominated    compound.     The    bright    blue 
aqueous  solution  becomes  green  on  the  addition  1 
-"da;     a   much    more   intense   shade     than    thai    of    the 
unbrominated  compound.     Melting  either  the  brominated 
or  the  unbrominated  product  with  alkali  leads  to  com] 
breaking  up  of  the  molecule,  but   by  the  action  of  :<o 
cent,  fuming  hydrochloric  acid  a  substance  was  obtained 
which  is  in  all  probability  tetrahydroxynaphthylindigo. 

Disci  --i,,\. 

Mr.  Hubner  said  that  for  cotton  dyeing  indigo  was 
being  gradually  replaced  by  dyeetuffs  which  produced 
faster  shades.  As  regards  wool-dyeing  indigo  still  main- 
tained its  position.  The  Committee  of  th  i  Insti- 
tute appointed  to  go  into  the  qnestion  of  indigo-dyed 
cotton  goods  had  only  held  one  meeting  and  then  dis- 
solved. Upon  that  Committee  was  a  representative 
of  tho.  Admiralty,  who  stated  that  the  Department  had 
used  nothing  but  indigo  for  the  blue  collars  which  the 
sailors  won',  but  they  were  now  on  the  look-out  for  .1 
colour  faster  than  indigo,  which  they  thought  they  could 
obtain. 

Mr.  E.  (rowther  considered  there  was  something 
in  the  process  of  dyeing  with  mdigo  which  caused  part 
of  the  colour  to  be  absolutely  fast  to  washing.  Had  the 
author  made  any  dyeing  experiments  with  derivatives 
of  indigo  ?  There  appeared  to  be  a  tremendous  amount 
of  waste  colour  on  indigo-dyed  cotton  of  deep  shades, 
and  if  it  were  possible  to  dye  a  lighter  shade  of  similar 
fastness  to  the  residual  colour  obtained  by  a  heavy  soaping 
of  a  deep  shade,  naval  men  woidd  be  satisfied. 

Mr.  Hubner  stated  that  it  was  well  known  that  very 
light  shades  were  most  ditlicult  to  remove  by  washing, 
even  in  the  case  of  ordinary  direct  dyeing  colours. 

Mr.  L.  E.  Vlies  observed  that  in  the  author's  description 
of  the  progressive  bromination  of  indigo,  two  particular 
positions  in  the  molecule  remained  unattached.  He  was 
not  quite  clear  which  these  were,  as  two  methods  of 
indicating  them  were  possible.  They  could  be  positions 
4.4'  or  6.6'.  If  Dr.  Levinstein  adapted  the  method  of 
starting  the  count  from  the  imido  group  counter  clock 
wise  on  the  left  side  of  the  formula,  then  he  was  correct 
in  his  statement.  The  6.6-dibromoindigo,  one  of  the 
dyestuffs  present  in  the  moluse,  Murex  hrandnri*.  could 
only  be  obtained  indirectly,  such  as  by  the  internal  con- 
densation of  the  glycine  of  4-bromu-2amin,, benzoic  acid. 
It  was  remarkable  that  on  further  bromination.  this  body 
still  gave  reddish-violet  dyestuffs.  whereas  the  products 
of  the  direct  bromination  of  indigo  gradually  became 
greener  and  weaker  in  shade.  It  was  of  interest  to  note 
that  the  hexabrorno  indigo  contained  over  65  per  Beat, 
of  bromine.  Such  a  large  nonchromophoric  addition 
to  the  molecule  wonld  readily  account  for  the  diminished 
tinctorial  power. 

Mr.  Clegg  asked  whether  the  author  had  succeeded  in 
introducing  arsenic  and  selenium  into  thioindigo. 

Dr.  H.  Levinstein  agreed  that  indigo  was  a  poor 
dyestuff  in  comparison  with  modern  d  h  perhaps 

it  was  still  the  finest  wool  dye.  Alizarin  or  anthracene 
blues  would  stand  originallv  a  longer  time  without  fading, 
but  when  they  had  finished'  their  work  they  mostly  did  so 
as  a  dirty  puce  colour,  while  indigo,  though  becoming 
weaker,  retained  its  blue  colour.  For  that  reason  alone 
indigo  ought  to  hold  its  own  on  wool  for  many  years  to 
come.  With  regard  to  Mr.  Vlies'  query  concerning  the 
constitution  of  Tyrian  purple,  the  statement  made  in  the 
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paper  «a<  correct.  In  reply  to  Mr.  Clegg,  they  had  been 
content  with  preparing  the  selenium  and  the  arsenic 
derivatives  of  indigo,  and  did  not  pursue  the  matter 
further.  There  did  not  appear  to  be  any  prospect  of 
selenium  or  arsenic  derivatives  rinding  technical  applica- 
tion. 


New  York  Section. 


Meeting  held  at  Chemists'  Building,  on  Friday.  April  24M, 
1914. 


SIR.    G.    W.    THOMPSON    IK    THE    CHAIR. 


THE   CHEMISTRY   OF  PINE   OIL. 

BY   MAXIMILIAN   TOCH. 

One  of  the  industries  which  has  developed  as  a  result 
of  the  policy  of  conservation  in  the  United  States  is  the 
manufacture  of  useful  products  from  resinous  woods. 
Enormous  quantities  of  the  latter,  which  in  previous 
years  were  considered  of  little  or  no  use  and  were  deliber- 
ately burned  in  huge  burners  especially  constructed  for 
the  purpose,  or  which  were  simply  allowed  to  go  to  waste, 
are  now  being  economically  and  profitably  manipulated 
for  the  recovery  of  turpentine,  pine  oil.  and  rosin,  or  the 
production  of  tar  oils,  pine  pitch,  and  charcoal. 

The  two  commercially  important  methods  in  vogue  are, 
first,  the  steam  and  solvent  or  extraction  process,  and 
second,  the  destructive  distillation  process. 

Mr.  H.  T.  Yaryan  has  taken  out  letters  patent  on  a 
process  for  extracting  turpentine  and  rosin  from  resinous 
woods,  which  very  well  illustrates  the  extraction  method 
as  practised  to-day.  Resinous  wood,  reduced  to  fine  chips 
by  passing  through  a  wood  chipper,  is  charged  into  an 
iron  vessel  through  a  charging  door  at  the  top.  The  wood 
rests  upon  a  false  bottom  over  a  coil  supplied  with  super- 
heated steam  for  producing  and  maintaining  the  proper 
temperature  within  the  iron  chamber.  The  door  at  the 
top  and  the  discharge  door  at  the  bottom  are  closed, 
and  the  current  of  superheated  steam  is  driven  into  the 
mass  of  chips.  This  is  continued  until  the  more  volatile 
turpentine  has  been  vaporised  and  driven  over  into  the 
condensers.  The  wood  in  the  extraction  vessel  is  left 
charged  with  a  small  percentage  of  heavy  turpentine, 
together  with  pine  oil  and  rosin.  Steam  is  shut  off,  the 
excess  moisture  in  the  hot  wood  is  removed  by  connecting 
the  vessel  with  a  vacuum  pump,  and  finally  a  liquid 
hydrocarbon  (b.pt.  2403 — 270:  F.)  is  sprayed  over  the  top 
and  allowed  to  percolate  down  through  the  pores  of  the 
wood.  The  resinous  materials  are  thus  thi  roughly  and 
completely  extracted,  and  passed  into  a  storage  tank, 
from  which  they  are  pumped  into  a  still  used  for  separatinc 
the  component  parts  of  the  solution.  From  the  still  the 
hydrocarbon  solvent  is  readily  separated  from  the  heavier 
pine  oils  by  distillation  under  reduced  pressure,  on  account 
of  the  great  difference  in  the  boiling  point  between  the 
pine  oils  and  the  hydrocarbon  solvent,  the  former  boiling 
between  3.50° — 370°  F.  The  pine  oils  are  in  turn  separated 
from  the  rosin  by  distillation  with  superheated  steam. 

This  process  has  been  worked  on  an  enormous  scale 
by  the  Yaryan  Naval  Stores  Company*,  with  plants  at 
Brunswick,  Ga.,  and  Gulfport.  Miss.  This  Compan\'s 
Brunswick  plant  alone  utilises  from  500 — 600  tons  of 
wood  each  24  hours — probably  a  larger  consumption 
than  the  combined  pine  wood  destructive  distillation 
plants  of  the  country. 

Other  so-called  "  low  temperature  "  processes  deserve 
mention  as  possessing  features  of  merit,  although  sufficient 
data  does  not  appear  to  be  available  to  show  their  true 
value  when  operated  on  a  large  commercial  scale.     The 

*  The  following  is  a  list  of  the  Yaryan  U.S.  patents  ■  015  400 
015,401,  and  915.402.  March  16,  1909;  922.369,  May  18  1900  •' 
934,257,  Sept.  14,  1909;  964,728,  July  19,  19)0;  992  3>5  Mav 
10, 1911  (see  this  J.,  1909,  431.  664.  1096  ;  1910,  1023  •  I'll] '  815) 


Hough  process,  for  example,  is  to  be  considered  essentially 
a  preliminary  treatment  in  the  manufacture  of  paper 
pulp  from  resinous  woods.  Chipped  wood  is  placed  in  a 
retort  and  subjected  to  the  action  of  a  dilute  alkali.  The 
rosins  are  saponified  and  the  soap  separated  from  the 
alkaline  liquor  by  cooling  and  increasing  the  a  kali  con- 
centration to  the  desired  degree.  The  rosin  soap  may  be 
sold  as  such,  or  treated  with  acids  for  recovery  of  the 
rosin.  Tiie  turpentine  and  pine  oils  are  recovered  either 
by  preliminary  treatment  with  steam  or  during  the  early 
stages  of  the  cooking  process. 

It  will  be  noted  that  in  the  low  temperature  processes 
the  only  products  recovered  are  turpentine,  pine  oils, 
and  rosins,  the  first  two  removed  by  the  action  of  steam, 
either  saturated  or  superheated,  and  the  latter  by  extrac- 
tion by  use  of  a  neutral  volatile  solvent  or  a  saponifying 
agent.  The  so-called  "  spent  wood  "  may  be  used  either 
for  the  manufacture  of  paper  pulp  or  as  a  fuel  to  generate 
the  power  necessary  to  carry  out  the  process. 

In  the  destructive  distillation  process,  the  wood,  in  the 
form  of  eordwood  4  ft.  to  6  ft  in  length  and  4  in.  to  8  in. 
in  diameter,  is  placed  in  a  horizontal  retort  and  the  tem- 
perature gradually  raised  until  the  wood  is  thoroughly 
carbonised.  The  factor  of  greatest  importance  in  the 
successful  operation  of  this  process  is  temperature  control, 
as  it  is  essential  that  the  turpentines  and  pine  oils  be 
removed  in  so  far  as  is  possible  before  the  temperature 
at  which  the  resins  and  wood  fibre  begin  to  decompose 
is  reached.  The  total  volume  of  distillate,  as  well  as  the 
percentage  volume  of  each  of  the  several  fractions  thereof, 
is  largely  dependent  on  the  degree  of  temperature  con- 
trol. 

Destructive  distillation  of  resinous  wood  was  first  carried 
out  in  earthen  trenches,  the  combustion  being  controlled 
by  partially  covering  the  wood  with  earth.  Tar  and 
charcoal  were  the  only  products  recovered.  Then  came 
the  beehive  oven,  operated  in  much  the  same  crude 
manner,  but  recovering  the  more  volatile  distillates,  in 
addition  to  tar  and  charcoal.  This  was  in  turn  super- 
seded by  the  horizontal  retort,  externally  heated,  hot 
gases  being  circulated  either  through  an  outer  shell 
or  through  pipes  within  the  retort.  Next  came  the  bath 
process,  wherein  the  cord  wood  was  immersed  in  a  bath 
of  hot  pitch  or  rosin,  thereby  volatilising  the  turpentine 
and  l'ghter  pine  oils  and  dissolving  the  heavier  oils  and 
rosins.  After  this  preliminary  treatment  the  bath  wa" 
withdrawn  and  the  wood  subjected  to  straight  destructive 
distillation. 

More  recently*  a  retort  has  been  devised  utilising  the 
basic,  principle  of  the  laboratory  oil  bath.     The  retorl 
heated  by  means  of  a  layer  of  hot  petroleum  oil  which  if 
kept  continually  circulating  between  the  retorts  and  an 
outer  cylindrical  shell  that  completely  surrounds  the  retort 
proper.     In   this   way  it  is  claimed  that  the  temperature 
of  distillation  can  be  accurately  controlled.     The  turpen- 
tine and  pine  oil  obtained  are  fractionated  and  rectified 
by  subsequent  steam  distillation.     In  running  the  retort 
the  temperature  of  the  oil  bath  is  so  regulated  that  th 
heat   inside  does  not  exceed  450°  F.  before  all  the  turpen 
tine  and  pine  oil  have  been  distilled. 

The  products  of  destructive  distillation  by  the  severs 
processes  are  in  each  case  of  very  much  the  same  genera 
nature,  namely,  turpentine,  pine  oils,  tar  oils,  pine  tar 
■pitch,  and  charcoal.  In  some  instances  low  grade  rosii 
oils  are  also  produced. 

"  Light  wood  "  does  not  refer  to  woody  fibre  which  has 
low  specific  gravity.     The  name  originated  from  the  fac 
that   this  particular  wood  is  so  rich  in  oil  and  resino': 
material  that  it  is  readily  used  for  lighting  fires.     In  th 
southern  portion  of  the"  United  States  little  bundles  i 
'"  light  wood  "  are  for  salcin  strips  about  J  in.  in  diamet, 
and  1  in.  long.     When  a  flame  is  applied  to  one  of  the- 
strips  of  wood  it  becomes  useful  for  lighting  fires,  hen' 
the  name  'light  wood."     I  have  seen  "  light  wood 
rich  in  resins  and  oily  material  that  by  transmitt* 
a  thin  section  looked  like  translucent  ruby  glass.     It 
thts  particular  wood  which  is  most  used  for  the  distillatu 
of  wood  turpentine,  pine  oil,  and  rosin. 


•  T.  W.  Pritchard,  this  Journal.  1912,  Jl,  418. 
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'I'll.-  product  from  tli.it  type  ol  pine  tree  from  which 
turpentine  i-  obtained  has  always  been  regarded  ae  pro 
tun  materials  when  the  >..|>  has  been  collected 
iii.l  distilled.  'I  lie  one  materia]  ie  turpentine,  and  the 
other  roain.  Aboul  ten  years  ago,  when  destructive 
ajtd  Bteam  distillation  of  pun-  w<  <.<l  became  n  pn 
industry,  a  tlnnl  sub  tanoe  was  i. ■.  "\.  red.  I 
Intermediate  between  turpentine  and  rosin,  is  now  known 
as  "  pme  oil." 

i  know,  no  one  has  yet  determined  the  ohemical 
Donstitution  of  tins  intermediate  prodm  (  of  the  pin 
which  has  I  ecu  designated  as  "  ( n  i <■  ■  oil."     Two  year:  ago 

I  ion    which  is  practically   Hi 
The  chemical  composition  of  this  material  and  the  work 
which  led  to  its  determination   will   be   published  later. 
There  is  as  yet   no  standard  of  purity  for  pme  oil,  but 
that  it  has  a  definite  chemical  coi  -  now  fairly 

well  established.     Th dy  original  investigation  of  the 

,1  composition  of   pine  oil  waa  carried  out  by  Dr. 
.1.  E.  Teeple*  on  long  leaf  pine  oil. 


-:      "The    commercial  long    leaf    oil, 

n  the  market,  is  either  clear  and  water  white. 

or  4  per  cent,  of  dissolved  water,  or  it  may 

very    faint   yellow   colour  and   be  free  froE 

atcr.     The  specific  gravity  ranges  from  0-935  to 

(MH7,  ,;  ling  on  freedom  from  lower  boiling  terpenes. 

mercial  product  will  begin  distilling  at  about 

210    and  75  per  cent,  of  it  will  distil  between  the 

limits  I'll  —  218",  and  50  per  cent,  of  it  between  213°— 217°. 

A  sample  having  a  density    of  0-945  at    15-5"   showed  a 

rotation    of    about    [af    -11°,  and   an   index   of 

refraction  of  No  1-4830.     In  fractional  distillation  of  the 

■  il  the  specific   gravity   of   the   various   distillates   rises 

regularly   with  increasing   temperature,   becoming  steady 

at  about  IHI47  at  217°. 

*' If  the  oil  consists  essentially   of  terpineol.  010Hl&O, 

it   should   be   easy   to   convert    it    into     terpin    hydrate, 

1  ioHio":-  H;'1.     by    the    method     of     Tiemann     and 

It.t     The   conversion    was   found   to  proceed  easily 

the  o-.l  was  treated  with  •">  per  cent,  sulphuric  acid. 

»ith    or    without    admixture    with    benzine.     If 

I   continuously,    the   reaction   is    complete   within 

lys.     If.  on  the  other  hand,  the  mixture  is  allowed 

to  stand  quietly,  the  formation  of  terpin  hydrate  extends 

■■ -ral   months  and   produces   most    beautiful   larse 

which,    without   recrystallising,   melt   at    117c— 

When  recrystallised  from  ethyl  "acetate  they  melt 

M  lis'.   The  yield  is  about  60  per  cent,  of  the  theoretical. 


This  forms  such  a  simple,  .heap,  and  convenii  n!  method 
.'f  making  terpin  hydrate  thai  it  mil  doubtless  supersede 
the  usual  manufacture  from  turpentine,  alcohol,  and 
nitric  laid,  and  instead  ..f  terpin  hydrate  raw 

material  for  the  manufacture  ..f  terpineol,  as  heretofore, 
the  reverse  will  be  1 1"    I  Else 

riie  t.rin  "  pine  oil,"  ae  now  undent  heavy 

..il  obtained  from  th.-  fractionation  ol  crude  steam  di- 

tilled    WOOd    turpentine.       Ulun    III.     sup    ol    lie-    pme 

is  subjected  i..  distillation  in  a  current  it  steam  the 
vol  it de  liquid  —turpentine  consist*  almost  •  >.r  :■  Ij  "I  the 
hydrocarbon,  pinem  (I  , ,, ( I , .. i  When,  how  ver,  the 
trunk,  stumps,  and  roots  of  the  same  tree  havi  been 
allowed  to  remain  .m  th.-  ground  for  a  number  "t    yean 

and  an-  then  Bteam  distilled,  il"  i  ;   addil 

to  the  turpentine  and  rosin,  i  ertain  heaviai  ed  by 

hydrolysis  and  oxidatii  n  as  a  result  ol  -    i     are  to  the 
atmosphere.     To  the  heavier  oils  thus  formed  and       elded 
up  in  the  process  of  steam  distillation  the  term  "  pine  oil 
is  properly  applied. 

Pure  pine  oil  has  a  very  pleasant  aromatic  odour,  similar 

■  mes  to  the  oil  of  caraway  seed  or  the  oil  of  juniper  seed. 
When  pine  oil  is  impure  it  is  very  difficult  to  use  it  for 
interior  work  on  account  of  its  pernicious  odour  of 
empyreumatic  compounds,  It  has  been  used  t"  a  con- 
siderable extent  for  making  paints  which  should  dry 
without  a  gloss,  and  as  a  "  Batting"  material  it  has  been 
very  successful.  It  has  the  excellent  quality  of  Bowing 
out  well  under  the  brush  and  of  not  showing  brush  marks, 
the   latter   because   it    evaporates    so    very   slowly.      It   is 

-  ry  powerful  solvent,  and  many  of  the  acid  n 
which  have  a  tendency  to  separate  when  they  are 
insufficiently  heated  with  drying  oils  will  remain  together 
when  pine  oil  is  added.  Pine  oil  can  be  used  to  a  con- 
rable  extent  as  a  diluent  in  nitrocellulose  solutions, 
and  as  a  cooling  agent  for  the  reduction  of  varnishes 
it  also  has  excellent  qualities.  The  author  takes  this 
opportunity  of  stating  that  on  previous  occasions  his 
recommendations  concerning  new  and  useful  materials  for 
the  paint  and  varnish  industry  have  been  misunderstood 
in  some  instances,  and  it  is  to  be  hoped  that  these  remarks 
will  not  be  misinterpreted.     Pirn  new  and  useful 

material,  but  it  is  by  no  means  a  substitute  for  linseed  oil 
or  turpentine  or  any  of  the  other  materials  now  on  the 
market.  It  has  properties  peculiar  to  itself,  and  when 
intelligently  used  is  of  considerable  value. 

Practically  all   the  pine  oil  obtainable  a  small 

percentage  of  water  in  solution,  to  which  it  cliiiLts  rather 
tenaciously,  and  it  is  by  no  means  a  simple  matter  to 
dehydrate' this  material.'  A  rather  complex  apparatus  for 
dehydrating  the  material  is  necessary  with  temperature 
control,  but  the  test  which  the  author  has  devised  for  the 
determination  of  water  is  quite  simple.  If  •">  cc.  of 
pine  oil  are  mixed  with  1  cc.  of  a  neutral  mineral  oil, 
like  benzine,  kerosene,  or  benzol,  and  a  perfectly  clear 
solution  is  obtained  on  shaking,  no  water  is  present  ; 
but  if  there  is  any  water  present  m  the  pine  oil  I 
appears  as  a  jelly,  and  a  milky  solution  is  obtained 
which  does  not  separate  after  long  standi  iu.  Hie  fact 
that  pine  oil  will  take  up  a  considerable  quantity  of 
water  and  still  remain  clear  makes  it  useful  for  emulsion 
paints  such  as  are  very  much  in  vogue  at  the  pn 
time  for  the  interior  of  buildings,  and  it  has  been  suggested 
that  the  addition  of  water  up  to  5  per  cent,  for  such  a 
purpose  is  beneficial  on  new  walls.  The  United  SI 
Bureau  of  Chemistry*  has  developed  a  method  for  the 
determination  of  moisture  by  the  use  of  calcium  carbide ; 
this  is  being  investigated  at  our  laboratories,  but  on 
account  of  its  being  a  gas-volumetric  method  is  not  quite 
feasible  for  general  use  in  technical  laboratories 

I  am  <dad  to  acknowledge  here  the  assistance  which  was 
given  tcT  me  by  Mr.  < '.  A.  Lunn  for  the  samples  of  raw 
materials  and  information  sent  me, 

A    number    of    commercial   samples    of   pine   oil    "ere 
dehydrated     and     analysed.     The     tables     given 
indicate  the  results  obtained  : — 


below 


J    Amer.  (.hem.  Soc..  1908,  30.  412    (see  this  J. 
t  Ber.,  XI,  1781. 


1908,  340). 
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Analyses  of  pine  oils. 


Sp.  j;r.  at 
Sample  No.     laj°  C. 


Colour. 


Arid 
value. 


Iodine  '  Flash* 
value.    |    point. 


S-12,200.. 

0-9423 

S    12,201.. 

0  9427 

S-12,496. 

0-9338 

S-l  4.4- >o 

0-9330 

S-14..MIO. . 

0  9291 

S-14,501.. 

09355 

S-14,560. . 

0-9382 

S-14,5«l.. 

0-9350 

s-14,562.. 

0-9583 

Faintly  yellow 

Not  quite  WW 

WW 

Straw  colour 

Pale  amber 

Straw  colour 

WW      

Straw  colour    ' 
WW      


0-68 
ii  29 
u  51 
0-59 
0-49 
0-70 
0  17 
0-73 
0-27 


142-5 
US  4 
I  2  j  4 
161-5 
173-9 
143-2 
129  3 
142-7 
124-4 


170' 

175 

145° 

1611' 
148° 
168* 
175° 

Hill 
176° 


Open  cup  (Tagliabue  tester). 
Ultimate  analysis. 


Sample  Number. 


C. 


S-12,200 

78-1 
77-'» 
77-0 
81-3 
so  :i 
79-0 
78-4 
79-6 
78-3 
79-0 

11-5 

11-4 
111 
106 
106 
11-4 
11-2 
11-5 
111 
11-2 

10-4 

S-12,496 

in  7 
11-9 

S-14,499 

7-6 

S-14,500 

s  5 

S-14,501 

'.'  6 

S-14,560 

10  4 

S-14,561 

8-9 

S-14,562 

in  6 

9-8 

77-85 
87-7 

87-7 
85-7 
84-3 
82-6 

11-77 
11-9 
121 
121 

11-8 
11-4 

10-38 

2-2 

Distillate  pine  oil,  174 — 195°  C 

3-9 

6-0 

*  M.  Toch — "  The  Chemistry  and  Technology  of  Mixed  Paints,' 
D.  Van  Nostrand  Company,  publishers,  New  York. 

Fractional  distillation  of  commercial  pine  oil. 


Temperature 

Fraction 
in  % 

Total 
distillate. 

Sp.  gr. 
15-5°  C. 

Water  100°    

174—194    

2 

5 

11 

10 

25 

35 

6 

1 

4 

2 
7 
18 
28 
53 
88 
94 
95 
99 

194—205     

205—208    

208—210    

0-939 
0-941 

210—213    

213—216    

216—218    

218—           

0942 

Evaporation  of  pine  oils  on  steam  bath. 


Sample. 


Loss  after  9  hours. 


S-12,200 
S-12,201 
S-12,496 
S-l  4,499 
S-14,500 
S-14,501 
S-l  4,560 
S-14,561 
S-14,562 


93  4°„ 
96-3% 
97-3% 
93-8% 
85-7% 
as  7% 

98-6°/,, 
f5-l°„ 
98-7% 


After  evaporation  a  small,  hard  residue,  similar  in 
appearance  to  pale  rosin,  was  left.  In  the  case  of  S -14,999 
and  S-14,500,  the  residue  was  very  dark,  almost  black, 
due  probably  to  impurities  in  the  pine  oils. 

Evaporation  of  pine  oil  at  room  temperature — 65°  F. 


Sample. 

2  hrs. 

4  hrs. 

6  hrs. 

8  hrs. 

24  hrs. 

32  hrs. 

Per 

Per 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

cent. 

S-12.200 

27-8 

43-8 

522 

67-2 

96  r 

96-7 

S-l  2.201 

20-3 

31-8 

41-8 

50-8 

92-4 

8-12,496 

30-4 

46-9 

53-6 

700 

075 

97  5 

8-14,499 

S.-14.MIO 

S-14.-.01 

36-8 

56-6 

69-8 

80-4 

055 

95-5 

S-14,560 

39-5 

58-9 

7n  5 

-J  i 

96-S 

96  5 

S-l  1.561 

46-4 

68-0 

810 

88-7 

9-1  II 

'.14  0 

S-14,562 

24-6    , 

353 

460 

53  2 

88-8 

90-4 

Nottingham  Section. 


Meeting   held  at    Nottingham    on 
1914. 


Wednesday,   April  29(A, 


MR.    S     R.    TROTMAN    IN    THE    CHAIR. 


SOME    PRACTICAL    OBSERVATIONS    IN    THE 
PREPARATION  OF  LIME-ARSENIC  PAINTS. 

BY    R.    FARADAY   INNES,    F.I.C. 

The  great  irregularity  in  the  physical  state  and  chemical 
composition  of  lime-arsenic  paints  led  me  to  test  the 
effect  of  altering  the  various  conditions  of  preparation. 

Text-books  on  tanning  reconynend  that  red  arsenic 
should  first  be  sprinkled  over  the  lime,  hot  water  added, 
and  the  mixture  stirred ;  this  practice  is  followed  by 
the  trade  and  is  presumably  regarded  as  the  best. 

I  find  that  this  method  does  not  give  the  best  results, 
judging  by  the  amount  of  sulphydrate-ions  formed. 
This  was  considered  to  be  the  only  determination  neces- 
sary, and  was  carried  out  using  Blockley  and  Mehd's 
method  (this  Journal,  1912,  369)  with  E/5  nickel  chloride 
as  external  indicator. 

The  first  experiments  wero  done  in  6  in.  open  dishes, 
but  it  was  found  that  there  was  considerable  loss  of  SH- 
ions  after  about  J  hour,  especially  if  the  mixture  was  kept 
warm,  owing  most  likely  to  oxidation.  This  oxidation  is 
not  so  likely  on  a  large  scale,  so  further  experiments  were 
conducted  in  long-necked  500  c.c.  flasks  in  order  to 
approximate  to  working  conditions. 

On  using  calcium  hydrate  and  hot  water  a  higher  result 
was  obtained  than  by  the  usual  method.  So  I  tried 
slaking  the  lime  first  and  then  adding  red  arsenic  imme- 
diately the  slaking  was  over.  Higher  and  more  con- 
sistent results  were  obtained. 

The  influence  of  time  and  temperature  are  shown  in  the 
subjoined  table.  In  experiments  A  to  D,  13-2  grms.  of 
calcium  hydrate  were  treated  in  a  dish,  and  in  E  to  G  in 
a  flask.  Experiments  H  and  I  were  made  by  treating 
10  grms.  of  quicklime  in  a  flask  : — 


Temp. 

)i 

c.c. 

Temp. 

Sampled 

main- 

Grms. 

soluble  S 

water 

of  water 

after 

tained 

S  in 

on  total 

added. 

°C. 

hours. 

in°C. 

solution. 

sulphur. 

( 

25 

15 

i 

Room 

II  101 

56 

» ..  1 

25 

15 

I 

Room 

0-104 

56 

25 

15 

2J 

Room 

e 

54 

■  -i 

25 

60 

i 

Room 

o  122 

66 

25 

60 

| 

Room 

ii  109 

25 

60 

2J 

Room 

0-099 

54 

( 

50 

90 

J 

80 

n-112 

60 

c    .. 

50 

90 

I 

80 

0033 

i  ■ 

1 

50 

90 

2 

80 

0005 

3 

D    .... 

50 

90 

0-118 

C4t 

50 

60 

i 

60 

II  123 

66 

■•■     1 

50 

60 

1 

60 

0-188 

gg 

50 

611 

Q 

60 

ii  136 

74 

F..     | 

50 

90 

1 

90 

o  L60 

sa 

50 

90 

1 

90 

0-158 

- 

50 

911 

2 

90 

o  [46 

79 

U     .... 

50 

90 

2 

•.in 

0  153 

35 

90 

1 

90 

0-160 

H..    j 

35 

90 

1 

on 

9-157 

9C 

35 

90 

o 

90 

11-115 

62 

I   ..... 

50 

90 

i 

90 

0  150 

81 1 

*  In  hot  Bask   kept  corked,     f  Evaporated  to  dryness  in 
+  Slaked  together. 

Experiments  on  a  larger  scale  confirmed  these  results 
and  conclusions. 

It  was  further  found  that  lime  slaked  in  such  a 
just  to  boil  the  water  but  not  to  cause  excessive  ebullition. 
gave  a  paint  (whether  with  or  without  the  ai 
much  finer  and  more  voluminous  than  by  slaking  witjj 
small  quantities  of  water  at  a  time.  This  latter  method 
caused  hard  lumps  of  unslaked  lime,  due  to  local  over- 
heating (Procter's  Principles  of  Leather  Manufacture, 
pp.   122  and  142) 


Vol.  xxxiii..  No.  n.i  INM>   ."FEEL."  QI  LEATHER  AND  APPEABANl  i.  DHDEB  UOCBOSl  OPE    579 


Expressed   brieflj    the  oonoluaiou  arrived  .it    is:     Lei 
the  lime  bo  as  fully  hydratod  ,i .  peewUe,  sod  \  et  as   lief 
oasible  before  adding  the  red  acaonie;     Then  stir  very 
thoroughly.     l>o  n"t  let  the  lime  slate  dry  and  crumble. 

This  oniiiniis  the  work  of  Levi  and  Manuel  published  in 
II  da  in.i  I.,  athi  r."  M  r.  7th,  1910. 

Working  on  a  la  I   waa  sol  toned  possible  t.> 

aaH  . ■  x . i .  1 1 \   the  same  results  every   time,     Tina  is  parth 
One  to  the  fact  that  the  paint  ia  always  made-aa  naarl 

^.w: ae  •■  '      irdli  --  •  ■(  the  an 

of  water  required,  this  latter  being  a  variable  quai 

lei  obsei  \  at  on  ■••  u  thai  a  r  i  l  axseuio  oon1 

it   the  same  amount  ol  sulphur    i~  another  does  nut 

— cwmnrih  give  the  same  amount  ■  >(  sulphur  into  solution 

ttphydrate,  whether  slaked  as  above  oz  in  the  usual 

way.     With  a  good  red  arsenic  containing  say  :>7   per 

.it  total  sulphur  one  ought  to  get  about  :!-'  per  cent. 

i  solution,  equal  to  about  St».t  per  cent,  calculated  on  the 

total  sulphur.     I  have  had,  however,  numerous  samples 

of  red  arsenic  only  yielding  -0- 1  per  cent.,  17  li  pet  cent., 

Uiii   per  cent.    '"  ai  ulable  "   sulphur,  and  a  si 

of  yellow  arsenic  only  yielded  11-2  per  cent.,  though  its 

sulphur   was   32-tj.       This   is   obviously   a    different 

material    to    the    usual    yellow    arsenic,    as    Prof.    l'i  'cter 

■  that  he  obtains  even  better  ceaulta  with  yellow  than 

with  red. 

ugh   red   arsenic    is    said    to   be  realgar    |  \-_> 

■containing   29-96   per  cent.   S,   samples  I    have  analysed 

tin   from   34—37    per   cent.     AssS,  (yellow    ars 

(Villains  :i!)-0!>   per  cent.   S. 

Therefore  in  examining  deliveries  a  total  analysis 
n"t  give  nearly  such  useful  information  as  a  determination 
of  the   "available"   sulphur.      For  this,   a   method   based 
on  F  or  H  has  been  found  to  give  reliable  results. 

Discission. 

Mi.  R.  F.  1  s  m  >.  in  reply  to  a  question  from  Mr.  Law, 

that  ii"  i  xperiments  with  larger  proportions  of  arsenic 

had  been  made,  because  in  his  own  case  it  never  exceeded 

10  per  cent.,  and  generally  was  about  half  that.     Prof. 

"v  had  found  that   arsenic  must  not  be  in    excess, 

locally,  and  when  adding    it   the  mixture  must  le 

well   stirred.     The  sulphvdrate  ions,  in  conjunction  with 

the   OH   ions,   were   the   active   unhairing   principle.     In 

reply  to  Mr.   Pentecost,  the  arseuic  itself,  so  far  as   was 

known,  played  no  part  in  unhairing,  and  only  a  small  part 

went  into  solution,  not  even  enough  to  kill  the  bacteria 

■it.     A    mixture    of    sodium    sulphide    and    calcium 

chloride  was  not  in  favour  with  tanners.      In  reply  to  Mr. 

Harriman,  the  insoluble    arsenic  was  removtd  with  the 

hur,    and    the    soluble    arsenic   with    the    hydrate    and 

sulphydratc  by  washing. 


I. 
I. .v  [861     B. 
Extra  3  weald  In  mellow  luu'-. 
train,  sod 


. 


Extra  3  weeks  in  a  fresh  lime. 
Break,  grain  not  so  fine,  more  stretchy. 


NOTE  ON  THE  RELATION  BETWEEN  THE  "  FEEL  " 
OF  LEATHER  AND  ITS  APPEARANCE  UNDER 
THE  MICROSCOPE. 

BY    E.    FARADAY"    IVXES,    F.I.C. 

The   following   remarks    refer   to   chrome-tanned   goat- 
•  or     glace  kid.     The    photographs    are    from    the 
finished  leather  and  are  magnified  75  times. 

The  sections  were  prepared  by  shaving  in  sections 
parallel  to  the  fibres  of  the  skin  as  thinly  as  possible  by 
hand  with  a  razor  (not  with  a  microtome).  The  width 
a!  the  sections  averaged  0-17  mm.  They  were  then 
teased  out  as  thoroughly  as  possible  with  needles.  It 
y  much  easier  to  tease  out  sections  of  mellow  well- 
feeling  skins  than  sections  of  hard  tinny  skins  :  in  all  cases 
of  the  former  the  section  could  be  teased  out  as  eas 
cotton-wool,  but  in  the  latter  cases  the  section  seemed 
more  like  a  piece  of  thick  string,  and  it  was  only  possible 
to  separate  the  skin  into  "  lumps."  These  consisted  of 
a»asses  of  fibre  still  cemented  firmly  together.  Where  the 
fibres  are  stunted  and  short  this  has  been  caused  by  then 
having  originally  been  cemented  together  so  firmly  that 
on  attempting  to  tease  them  out  they  have  been  torn. 
Had  the  iutvrfibrillar  cement   been  removed  the   fibres 
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themselves  could  have  been  separated  whole.  Thus  a 
long-fibred  section  is  an  index  of  nice  feeling,  soft,  mellow 
leather,  and  a  short -fibred  one,  of  hard  leather. 


L.S.  1908  (i.) 
Soft  and  full. 


L.X.  1908  (ii.) 
Not  lively,  coarse  feel. 


Analyses  of  two  samples   of  rjlace   kid. 


Moisture. 

Ash. 

Cr205. 

•    A. 

Per  cent. 
15-82 
18-60 
15-83 
11-5 

16-65 
18-39 
16-62 

17-05 
18-63 

1717 

17-27 

18-24 
17-38 

Pit  cent. 

798 
5*54 
7-35 

81 

7-70 
.V71 
7-69 

6-67 
5-47 
6-46 

6-54 
5-62 
6-37 

Per  nut. 

CUT 

Middle    

4-28 

4-28 

Flesh  

Cheek. 

Middle    

3-5 

5-97 
415 

Sample  B. 

Middle     

4-20 
3-31 

314 

Chech. 

Middle    

326 

3-14 

Figurei  are  calculated  on  undried  sample. 


Where  the  fibres  are  well  separated  but  are  fragile- 
looking  and  have  a  lot  of  loose  ends  and  a  "  shaggy  "  or 
"  ragged  "  appearance,  this  is  due  to  excessive  action  of 
calcium  hydroxide.  In  this  particular  example  the  skin 
had  been  in  a  fresh  lime-liquor  an  extra  three  weeks  and 
was  characterised  by  a  *'  break  "  and  also  stretchiness. 

A  similar  lot  of  skins  had  an  extra  three  weeks  in  a- 
mellow  liquor  instead  of  a  fresh  liquor.  This  turned  out 
very  well  and  had  no  break. 

The  photos  show  examples  of  : — Under-liming  (fibres 
short  and  stuck  together)  ;  proper  liming  (fibres  long,, 
well  defined,  and  sound — nothing  but  fibres)  ;  and  over- 
liming  (fibres  long  but  "  ragged  "  and  fragile). 

Another  small  point  of  interest  is  that  as  the  fibres 
approach  from  flesh  to  close  under  the  grain  they  get  finer 
and  merge  into  a  much  more  compact  formation,  and  the 
chromium  content  of  the  grain-side  is  about  half  as  much 
again  as  in  the  middle  and  flesh-side  as  shown  by  the 
figures  in  the  foregoing  table. 

This  short  note  confirms  Prof.  Procter's  remarks  on 
the  great  use  of  the  microscope  in  leather  chemistry. 
Chemical  analysis  shows  all  the  skins  to  contain  the  normal 
amount  of  chromium,  but  gives  no  information  as  to 
possible  causes  of  harshness,  tinniness,  or  break  in  the 
leather.  It  seems  to  me  that  this  method  of  examination 
should  be  applied  systematically  in  the  earlier  stages  and 
that  in  liming  control,  analysis  of  liquors  should  be  sup- 
plemented with  a  micro-examination  of  the  fibres  in  a 

III. 

Full,  soft  and  supple. 

W. 


Hard  and  empty. 


Vol  XXXIII..  No.  II.] 


OHITl/ARY. 


IT. 

L.X.   19*12  (I. 
Full,  lulrly  well  feeling 


manner  similar   to   the  i 

whirr  ohemical  analysis  is  of  little  real  value  unless  sup- 

ported  bj   mctallographic  examination. 

I  will  o lode  by  exj  ■•   indebtedness   to  the 

Board  of  Directors  of  the   British  Chrome   Tanning  Com 
piny  (1009),  Ltd.,  foi   permission  to  pablish  these  results 
obtained  in  their  laboratory . 

Ill- 
Mr.  s.  1'.  Tbotmas  said  that  the  paper  showed  how 
hemist,   by  the  aid  of  th-  microscope,  ooald  find 
things  whioh  could  not  be  discovered  in  any  other  way. 

Mr.  I).  J.  Law  noted  the  different  chromium 
in  the  two  seta  nf  figures,  and  wondered  if  there  were  any 
corresponding  difference  in  the  character  of  each.  The 
pieces  of  leather  and  their  corresponding  photographs 
showed  MTv  clearly  the  underlying  cause  of  the  difference 
in  the  feel  "f  the  akin.     'I  i  ten!  of  the 

grain  might  throw  some  lighl  on  its  constitution. 

Mr.  S.  J.  Pentecost  suggested  that  treatment  with 
snlphonated   mis   might    possibly  affect   the  feel  of   the 

.Mr.  K.  I".  Insks.  in  reply,  said  that  the  skin  with  the 
higher  chromium  content  was  very  well-feeling  and  snpple, 
and  of  better  quality  than  the  other;  but  he  had  come 
across  well-feeling  snpple  leather  with  the  lower  chromium 

content,  so  that   this  really   was   uol   snch  an  important 
factor  as  the  condition  of  the  fibres. 


I..V  190S  (it) 

Very  firm  skin. 


L.N.   1902  (iii.) 
Very  grainy,  firm  and  bard. 


Obituary. 

WAI.THKR    FELD. 

Walther  Feld  was  born  on  November  4th.  Isti2,  in 
Neuwied,!  iermany.  He  was  educated  in  Zurich,  Leipsic, 
and  Munich,  and  then  acted  as  assistant  to  Professor 
Rudorff  in  Berlin.  Participating  in  the  production 
of  Fehling's  Handworterbnch,  his  first  independent 
step  Mas  one  of  a  literary  character.  With  I'i  i- 
fessor  G.  von  Knorre  he  succeeded  in  devising  a 
method  for  separating  mang  id  iron,  and  in  a 

method  for  preparing  a  copper  silicidc,  patented  in 
1888,  and  leading  to  the  successful  production  of 
silicon-bronze.  After  engaging  in  the  manufacture  of 
barium  carbonate  an  1  oxide,  and  hydrogen  peroxide, 
and  in  founding  large  works  for  these  ind 
turned  his  attention  to  the  extraction  of  the  sulphur 
of  gasworks  residues,  and  of  cyanogen  from  crude 
coal  gas,  and  he  devised  an  apparatus,  known  as 
Feld's  gas-washer,  for  the  removal  of  the  sulphur  and 
cyanogen  compounds  from  coal  gas.  Feld  succeeded  in 
soiving  the  problem  of  so  extracting  from  the  crude 
coal  gas  the  sulphur  and  ammonia  as  to  produce 
directly  ammonium  sulphate,  thus  utilising  the  sulphur 
of  the  crude  gas  to  replace  that  from 
otherwise  represented  by  the  sulphuric  acid  empl 
in  the  usual  ammonium  sulphate  process.  To  this 
end  the  crude  coal  L'ass  is  washed  with  an  ammonium 
polythionate  solution,  the  polythionate  becoming 
reduced  bv  the  sulphur  of  the  gas  to  ammonium 
sulphate  with  separation  of  pure  free  sulphur. 
This  sulphur  is  burnt  to  form  sulphur  dioxide,  with 
which  the  thiosulphate  is  re-converted  into  poly- 
thionate. When  the  wash  liquor  is  thus  sufficiently 
concentrated  by  enrichment  with  polythionate,  the 
latter  by  heating  is  converted  into  ammonium  snip 
sulphur,  and  sulphurous  acid.  The  two  latter  return 
to  the  cycle  of  operations,  the  ammonium  sulphate 
being  recovered  by  mere  evaporation  of  the  solution. 

Walthi  '1  i  died  on  the  15th  March  at  Linz-am- 
Rhein. 


JOSEPH    WILSON    sWAN. 

Born  in  Suuderland.  October  31st,   1828,  Sir   T,<seph 

Wilson  .-swan.   D.Sc,  K.K.S..  was  early  destined  for  a 

scientific     career.       Indentured    as    apprentice    to   a 

pharmaceutical    chemist    in    .Sunderland,    he    found 
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himself  in  congenial  surroundings.  The  routine 
gave  him  an  excellent  training'  for  in  those  days  the 
pharmacist  had  to  make  many  chemicals  which  are 
now  prepared  on  the  manufacturing  scale. 

Another  formative  influence  in  Swan's  life  was 
his  hearing  a  lecturer  of  that  day  named  Stait  who. 
among  other  things,  showed  his  audience  a  small 
incandescent  lamp"  the  filament  of  which  was  made 
of  iridio-platinum.  This  afterwards  brought  about 
the  experiments  which  culminated  in  the  carbon 
filament  now  so  familiar  to  everyone  in  the  Edison- 
Swaa  lamp.  Leaving  Sunderland,  he  joined  Mr. 
Mawson,  chemist.  Newcastle-upon-Tyne,  first  as  an 
assistant  and  later  as  a  partner.  '  Swan  was  the 
means  of  introducing,  as  part  of  the  business,  the 
manufacture  and  supply  of  philosophical  and  scientific 
apparatus,  and  here  too  he  began  the  manufacture  of 
collodion  for  photograpluc  purposes  in  which  industry 
his  firm  were  the  pioneers.  The  nitrocellulose  required 
was  prepared  by  Sir  Joseph  himself,  and  for  many 
years  he  devoted  time  and  thought  to  improvements 
in  its  manufacture.  His  next  achievement  was  the 
discovery  of  how  to  increase  the  sensitiveness  of  dry. 
plates,  and  he  was  the  first  to  produce  the  "  rapid 
plate."  So  far  back  as  1  882,  a  Swan  plate  photographed 
a  flash  of  lightning  in  the  ten-thousandth  part  of  a 
second. 

He  was,  perliaj  s,  the  first  fully  to  giasp  the 
advantages  of  carbon  as  a  material  for  the  filaments 
of  incandescent  lamps.  By  I860  he  had  made  carbon 
filaments  by  heating  strips  of  paper  packed  in  crucibles 
with  powdered  charcoal,  and,  mounting  these  carbonised 
strips  in  glass  vessels  exhausted  of  air,  he  raised  them 
to  a  red  heat  by  means  of  an  electric  current  from 
primary  batteries.  But  the  vacuum  was  imperfect 
and  the  carbons  soon  burnt  up.  He  returned  to  the 
question  17  years  later  and  found  that,  in  really  high 
vacua  such  as  were  obtained  by  the  Sprengel  mercury 
air  pump,  carbon  filaments  weie  durable.  At  first 
the  filaments  were  made  by  carbonising  paper,  then 
by  dipping  thread  in  sulphuric  acid,  and  lastly  by 
squirting  collodion  into  a  coagulating  solution. 
Su  itable  lengths  of  the  tough  threads  w;ere  packed 
in  charcoal  and  carbonised  in  a  kiln.  In  February, 
187V*,  he  exhibited  his  lamp  at  a  meeting  of  the  New- 
castle Chemical  Society,  and  the  first  considerable 
dispkvy  took  place  at  the  Newcastle  Literary  and 
Philosophical  Society  on  October  20th,  188CK  In  the 
meantime,    Edison   had   been   working   independently 


on    the    subject,    and    various    questions    of    priority 
arose  which  later  were  amicably  settled. 

Swan  also  invented  the  autotype  carbon  process. 
He  employed  a  tissue  "  as  pliant  as  paper  and  smooth 
as  glass,  formed  of  collodion  on  the  one  side,  and  of 
gelatin  impregnated  with  ammonium  bichromate, 
carbon  (Indian  ink)  and  saccharine  matter  (sugar) 
on  the  other.'"  The  process  was  at  once  adopted, 
notably  in  France.  Swan  found  that  the  greater  or 
smaller  relief  in  carbon  prints  in  the  parts  more  or  less 
acted  upon  by  light  afforded  a  means  of  forming  a 
metallic  matrix  by  electro-typing  or  by  pressure  in 
soft  metal,  and  the  prints  so  yielded,  constituted,  by  a 
species  of  casting,  facsimiles  of  the  oiiginal  carbon 
picture  in  gelatin.  He  so  modified  the  process 
that  an  i  lectrotype  of  a  granular  carbon  print  could  be 
adapted  to  ordinary  copper  plate  printing,  thus 
devising  the  first  practical  photogravure  process 
He  was  a  co-inventor  of  Woodbury  type,  and,  with 
Mr.  Kendall,  of  a  process  for  making  cyanides  from 
atmospheric  nitrogen,  carbonate  of  potash,  and  carbon. 
He  also  made  improvements  in  accumulators  by 
devising  a  method  of  making  cellular  lead  plates,  by 
which  the  capacity  of  the  batteries  per  unit  of  weight 
was  increased. 

At  the  Inventions  Exhibition  in  18S5,  he  exhibited 
not  only  threads  and  fibres,  but  woven  fabrics  of 
artificial  silk  ;  he  did  not,  however,  follow  the  matter 
up.  He  devised  the  first  miner's  electric  safety 
lamp.  During  his  researches  on  •  electrotyping  he 
observed  accidentally  that  the  addition  of  a  little 
gelatin  to  the  bath  much  improved  the  quality  of 
copper  deposits.  The  outcome  of  this  observation 
was  the  utilisation  of  currents  of  from  1000  to  1500 
amperes  per  sq.  ft.  of  cathode,  and  the  reeling  of  copper 
wire  during  electro-deposition  from  the  bath  through 
a  die. 

Swan  was  active  in  many  fields.  He  took  out 
more  than  sixty  patents.  He  was  elected  a  Fellow 
of  the  Royal  Society  in  1894.  The  Legion  of  Honour 
was  bestowed  on  him  in  18.-1.  He  was  made  a  Knight 
in  1904,  in  which  year  also  the  Royal  Society  granted 
him  the  Hughes  Medal.  He  received  the  Medal  of  the 
Society  of  Chemical  Industry  in  1 902.  He  was  President 
of  the  Institution  of  Electrical  Engineers  in  1898-99, 
of  the  Society  of  Chemical  Industry  in  1900-1901,  and 
of  the  Faraday  Society  in  1908.  The  City  of  New- 
castle was  about  to  present  its  freedom  to  him  when 
he  died  on  May  27th  in  his  86th  year. 
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Lubricating  oil ;  Repeated  use  of after  filtration.    G.  F. 

Fenno.  Min.  and  Eng.  World,  1914,  40,  835— 836. 
Ix  an  installation  fitted  with  a  Richardson  central  oiling 
and  filtering  system,  a  high-grade  mineral  oil  was  supplied 
continuously  to  the  bearings,  and  after  filtration  and 
removal  of  water  was  used  over  and  over  again.  After 
18  months  the  oil  was  found  to  have  increased  somewhat 
in  sp.  gr.  and  viscosity,  owing  to  admixture  with  some 
of  the  cylinder  oil.  The  fresh  oil  showed  a  slightly  lowei 
coefficient  of  friction  on  low-bearing  pressures,  whilst  the 
friction  coefficient  of  the  filtered  oil  was  lower  on  higher- 


bearing  pressures,  but  the  difference  was  so  small  as  to  be 
negligible  under  working  conditions.  The  saving  in  cost 
of  oil  with  a  plant  using  two  Richardson  filters,  each 
taking  about  75  galls,  per  hour,  is  estimated  at  $2000 
(£410)  per  month.— C.  A.  M. 

Rate  of  evaporation  in  a  vacuum  pan.     Deerr.     See  XV11. 

Patents. 

Centrifugal  machines.     H.  Broadbent.  Huddersfield.    Eng. 

Pat.   8376,   April  9.   1913. 

A  differential  motion  between  the  feed  screw  and  the 
basket  is  obtained  by  means  of  gearing  which  is  either 
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I  by  and  rotates  with  the  centrifugal  members,  or       cooling  effect   ol   the  stream  of  ga-     The  instrument   i< 
i  them,  or  is  mounted  on  but  nof  rotated  with  them.       calibrated  to  indii  tte  the   velocity  ol  the  gases  in  suitable 

—  \V.  II.  c  units,     W    II   (  . 


Centrifugal  extractor.     E.  1'.  Poland,  Boston,  Haas,     U.S. 
Pat     1,094,589,    Ipril  28,   I'M  I. 

extractor  is  carried  and  driven  by  the  shaft  of  an 
electric  motor  arranged  vertically  beneath  it,  tho  end  ol 
the  shaft  being  supported  in  a  socket  carried  bj  a  spherical 
boss  attached  to  the  casing  of  the  motor.  The  bow  is 
mounted  in  .i  Bphorical  Btep  bearing  on  the  baso-pl&te  oi 
i  lie  machine,  which  alsocarnos  two  upright  shafts  mounted 
resilientlv  and  passing  through  Blcevee  carried  bj  arms 
projecting  radially  from  the  motor  casing.  The  shaft 
may  thus  oscillate  in  all  directions. — H.  H 

Budro-ertractor.     E.  1'.  Poland,  Boston,  Mass.     U.S.  Pat. 
1,094,590,  April  28,  1914. 

In  .i  hydro    utractor  having  a  belt  drivo,  th>'  belt  pulley 

mtrolled    by  a   lever  connected   with   the  lid 
extractor,  so  that  the  machine  can  only  be  .started  when 
the  lid  is  shut.— H.  II. 

Rotary  mixer*  an!  like  machines,  and  process  for  miring 
bituminous  material  with  stoni  and  sand  by  th*  applied 
of  hmi.    L.  F.  Kaye,  New  York,  and  The  British  Sili 
Engineering    Co.,    Ltd..     London.     Eng.     l'at.     8599, 
April  11,  1913. 

I'm:  perforations  or  gratings  in  the  "risers"  or  agitator 
blades  are  provided  with  means  by  which  they  can  be 
opened  or  closed  at  will  so  u~  t->  retain  the  materials  or 
allow  them  to  pass  through.  Steam,  gases  or  other 
materials  ean  be  introduced  or  withdrawn  from  the  miser 
through  hollow  trunnions  which  carry  the  agitating 
gear.— \V.  He. 

Separating    liquid*  from    elastic   fluids    [e.g.    water  from 

comprised    air];     Apparatus  for .     B.    Woollard, 

Oktford,    and     P.     Brotherhood.     Ltd..     Peterborough. 
Kng.  Pat.  11,733,  May  20,  1913. 

The  air  and  water  enter  the  top  of  a  cylindrical  chamber 
are  deflected  towards  the  periphery  by  a  conical 
deflector.  Immediately  below  is  the  conical  top  of  a  float 
which  again  deflects  the  liquid  outwards  and  allows  the 
air  or  gas  to  enter  the  body  of  the  float  and  so  reach  the 
gas-discharge  pipe  which  extends  downwards  from  the 
top  of  the  vessel  into  the  interior  of  the  float.  When 
sufficient  liquid  has  accumulated  in  the  bottom  of  the 
vessel  the  float  operates  the  liquid-discharge  valve. 

— W.  H.  C. 

furnaces.     C.  1).  McC'ourt,  Streatham  Common.  Surrey. 
Eng.  Pat.  12,952,  June  4,  1913. 

The  materials  to  be  heated  are  placed  in  a  closed  chamber 

Krovided  with  doors  for  access  to  the  interior  and  with 
eating  tubes  which  extend  transversely  across  the 
chamber.  The  whole  is  placed  within  a  furnace  and  the 
materials  arc  heated  by  transmission  through  the  walls 
of  the  chamher  and  the  tubes  and  through  the  closing 
doors.— \V.  H.  C. 

deposition    of  carbon    in    reversing  furnaces ;    Method    of 

preventing .     F.  Tschudv,  Birmingham,  Ala.     I'.S. 

Pat.  1,093,895,  April  21,  1914. 
When-  changing  over  the  regenerators  of  a  set  of  coke- 
ovens  or  other  regenerative  reversing  furnace,  air  is 
drawn  through  both  systems  of  regenerators  for  a  short 
time,  to  remove  remaining  products  of  combustion  and 
any  carbon  residues.— W.  H.  C. 

Measuring  the  velocity  of  flow  of  gases  and  vapours  :  Appar- 
atus   for .     J.     T.     Morris,     London.     Eng.     P.' 

S  iv.  12,  1913. 

|1he  wires  of    a  Wheatstone  bridge  are  exposed  to  the 

rrent  and  the  alteration  in  the  resistance  due  to 

"he  cooling  effect   of  the  current   is  compared   with   the 

distance  of  similar  wires  which  are  sheltered  from  the 


w  the  like  ; 
Ipporatt     r ...  Vol    Gee.   fib    Anilin-Fabrikation, 

Berlin.     Kng.    Pat    1355,  Jan.    IT.    1914.     Under   Int. 

I   ■ ...  v..    Aug.    .'7.    1913. 

'I'iii.  wet  mass  is  discharged  from  the  filtei  other 

apparatus  into  a  box  cl I  at  tie-  bottom  by  a  Mid.-.     On 

withdrawing  the  slide  the  mass  descends  until  it  rest 

ti  i\  pi. i I  beneath  the  box.     The  slide  is  then  put 

back,  cutting  off  a  slab  of  t ial,  w  bid 

out  in  an  even  layer  by  ■  "  n oi  wire  att  w  hed  t  i  the 

front  end  of  I  W  .   II.  <  . 

Apparatus     for .     C.     II.     Leinert, 

kg  ..    hi      l    -     Pat.    1,093,869,   April   21.    1914, 
The  apparatus  oonsi         if  a  pair  of  concentric  annular 
•■  equalising  chambers  "  having  a  i ling  chamber  bet* 

a    and    another    i ling    chamber    within    the    inner 

'  equalising  chamber."  A  number  ol  pipes  pass  through 
of  the  "  equalising  chambei  -  '  ind  communicate  with 
the  inner  cooling  chamber  SO  that  the  gas  flowing  from  the 
inner  chamber  serves  to  cool  the  gas  passing  through  the 
'  equalising  chambers."     W.  II-1 

Fitter.     0.     M.     Lamsens,     Detroit,     Mich.     L'.S.     Pat. 
1,093,999,  April  21,  1914. 

A  DEI  M  formed  of  cylindrical  sections  and  having  dished 
ends  all  bolted  together,  i-  rotated  by  means  ol  hollow 
trunnions    which    set  -    inlet    ami    outlet    i 

Cylindrical  til'ers  arc  attached  to  filter-heads  fitted  over 
openings  in  the  end  plates  of  the  sections  and  the  dr. 
partly    rilled    with    suitable   granular   scouring    material. 

— W.  H.C. 

\ction-tower.     E.  Hbefling.     Ger    Pal    272,608,  July  29, 
1913. 
The  tower  is  provided   inside  with   projections  arranged 
after  the  fashion  of  a  spiral  staircase. — A.  S. 

Liquefying  gas  mixtures  and  separating  M>  coi 

Processes    for .      P..      Mewes.      Berlin.      Eng.      Pat, 

9944,  April  28.  1913. 

See  Fr.  Pat.  456,027  of  1913  :  this  J..  1913.  944.— T.  F.  B. 

Filter  press  fabrics.  F.  E.  Carman.  Jamaica.  N'.V..  U.S  A 
Eng.  Pat.  11,538,  May  17.  1913.  Under  Int.  Conv.. 
May  17.  1912. 

See  Fr.  Pat.  457,953  of  1913  :  this  J.,  1913,  999.— T.  F.  B. 

Distillation:   Process  and  apparatus  for  continuous . 

F.    Rasehig,  Ludwigshafen  on   Rhine.  Germany.      Eng. 

Pat.  14,230,  June  19,  1913.     Under  Int.  Conv..  I  I 

1912. 
See  Ger.  Pat.  200,060  of  1912  :  this  J..  1913,  692.— T.  F.  I'.. 

Extraction  apparatus  ;  Cooler  for .     R.   <  tefcel,   Eonn, 

Germany.     U.S.   Pat.   1,095,165,  April  28,  1914. 
See  Eng.  Pat.  si  10  of  1913  :  this  J.,  1914,  341.— T.  F.  B. 

Furnace;  Regenerator .     Poetter  Gee.  m.  b.  H.     Fr. 

Pat.   465,480,  Nor.   29,   1913. 
See  Eng.  Pat.  2ii.41l  of  1913  :  this  J..  1914.  40.s.— T.  F.  B. 

Purifying,  clarifying. 

ing  dectro-actiii   solids,  fij 

for 

.     R.Marcus.     Fr.  !  I,  Dec  1,  1913. 

SEEC.er.  Pat.  268      "         112  ;  this  J..  1914.  188.— T.  F.  B. 

Drying  rooms.     E.  R  Fr    I'ar.  465,768,  Deo.  5, 

1913.      L'udcr  Int.  Conv..  May  2:5.  1913. 
See  Eng.  Pat.  12,070  of  1913;  this  J.,  1913,  1147—  T.  F.  B. 
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Absorption,  reaction,  mijcing,  and  cooling  towers  :  Materia} 

for  filling .     Nitrogen    Products 'and    Carbide    Co., 

Ltd..  and  H.  Nielsen.     Fr.  Pat.  465,937,  Dec.  9,  1913. 
Under  Int.  Conv.,  Nov.  15.  1913. 

See  Eng.  Pat.  26,269  of  1913  ;  this  J.,  1914,  241. — T.  F.  B. 
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Cote-ovens :  Working in  conjunction  with  blast- 
furnaces. H.  J.  Frevn.  Scient."  Arner.  Sapid.,  1914, 
77,  846—247. 

The  use  of  a  mixture  of  coke-oven  gas  and  blast-furnace 
_  •  for  driving  gas  engines  is  suggested.  A  mixture  of 
1  part  of  coke-oven  gas  (500  B.  Th.  U.)  and  15  parts  of 
blast-furnace  gas  (100  B.  Th.  U.)  would  have  a  calorific 
value  of  125  B.  Th.  U.  per  cb.  ft.,  and  the  calorific  value 
of  the  mixture  could  be  kept  constant  automatically  by- 
means  of  recording  calorimeters  arranged  to  control 
electric  circuits  for  working  the  gas  throttle  valves. 
When  a  blast-furnace  was  put  out  of  operation,  it  might 
be  used  as  a  gas  producer  of  the  slagging  type,  burning 
small  coke,  raw  coal  and  coke  breeze,  so  as  to  produce  a 
gas  which  would  have  the  same  calorific  value  as  the 
suggested  mixture. — A.  T.  L. 

Combustion  of  gas  ;   Partial  and  intermittent .      E.  E. 

Somermeier.  *  J.  Ind.  Eng.  Chem.,  1914,  6,  374— 37S. 

MiXTTBES  of  air  with  hydrogen  and  with  natural  gas  were 
:gn:ted  in  different  ways  (electrically  heated  wire,  spark 
from  induction  coil,  gas  flame)  and  under  different  con- 
ns in  regard  to  volume  and  pressure  of  the  gaseous 
mixture.  Variations  in  these  conditions  led  to  con- 
siderable differences  in  the  results.  For  the  same  per- 
centage of  combustible  constituent  and  the  same  method 
of  ignition,  more  vigorous  reactions  were  obtained  in 
small  than  in  large  volumes  of  gas.  but  the  alv 
amount  of  gas  burned  was  greater  when  larger  volumes 
were  used.  In  a  previous  paper  (this  J..  1914,  343), 
as  a  result  of  calculations,  it  was  stated  that  mixtures 
containing  more  than  2  %  of  natural  gas  or  5-9  % 
of  hydrogen  are  potentially  explosive.  The  present 
experiments  indicate  that  to  produce  a  vigorous  reaction, 
when  using  ordinary  methods  of  ignition,  only  a  small 
ss  of  hydrogen  but  a  very  large  excess  of  natural 
_    -     r  methane  above  the  calculated  amount  is  required. 

—A    - 

Alleged  occurrence  of . 

W    Steinkopf  and  H.   Winternit'z.     Cbeni.-Zeit.."  1914, 
38,  613—614. 

No  cholesterol  could  be  detected  in  the  laevo-rot..- 
fractions  of  certain  Java  oils  (this  J.,  1912.  031  .  and  the 
fractions  of  higher  b.pt.  of  two  -Java  oils  and  an  Argt  ntine 
oil,  T\hich  showed  a  pronounced  lsevo-rotation.  were  also 
found,  by  the  digitonin  test,  to  contain  none.  It  - 
however,  that  the  optical  activity  was  due  to  the  presence 
of  decomposition  products  of  cholesterol. — C.  A.  it 

Alcohol   Motor   Fuel    Committee.     Times,    Mav    21.    1914. 
[T.R.] 

The  Alcohol  Motor  Fuel  Committee  of  the  Imperial  Motor 
Transport  Council,  which  was  appointed  to  consider  the 
question  of  alcohol  as  a  substitute  for  petrol,  has  issued  a 
preliminary  report,  calling  attention  to  the  importance 
of  rendering  the  British  Empire  independent  of  fuel 
supplies  from  foreign  countries,  and  pointing  out  that 
crops  from  which  alcohol  could  be  obtained  might  be 
cultivated  in  many  parts  of  the  Empire. 

Repeated  use  of  lubricating  oil  after  filtration.     Fenno.  See  I. 

Physiological  characteristics  of  acetylene,  with  respect  to  its 
use  in  mining.     Smith.     .Sec  XIXb. 


Patents. 

Explosions  in  mines  :    Method  or  means  for  suppressing 

by   the    use   of  twn-combuslible   dust.     E.    Cremer, 

Leeds.'    Emr.    Pat.    1403.   Jan.   20.    1914.     Under   Int. 
Conv..  Jan.  20.  1913. 

Non-combustible  dust  such  as  stone  dust  is  formed  into 
walls,  banks,  slabs,  or  columns,  which  are  placed  along 
the  sides  of  mine  roadways,  etc.  The  dust  may  either 
be  enclosed  in  wicker  work,  wire  gauze,  mill  board  or  the 
like,  or  it  may  be  formed  into  briquettes  and  bound  with 
cement,  concrete,  tar,  sizing,  or  clay.  Coal  dust  can  be 
swept  from  the  surface  of  the  slabs,  etc.,  without  waste 
of  stone  dust,  and  in  the  event  of  explosion  the  slabs 
are  blown  into  the  roadway  and  become  broken  up,  thus 
increasing   the   non-eombustible   flame-coolins:   surface. 

— H.  H. 


Freeing  smoke  from  soct  and  like  material; 

means  for .     K.    Bomhard,    Charlottcnburg,    Ger- 
many.    Eng.  Pat.  6123,  March  12,  1913. 

The  smoke  is  passed  through  an  enlarged  flue  so  as  to 
reduce  its  speed  and  allow  soot  to  settle.  The  deposit 
is  removed  from  the  flue  by  a  scraper  conveyor  which 
travels  along  the  bottom  in  the  same  direction  and  at 
approximately  the  same  speed  as  the  smoke.  The  con- 
veyor may  be  in  the  flue  itself  or  in  a  compartment 
separated  from  the  flue  by  a  partition  which  extends 
from  the  roof  to  a  point  short  of  the  floor  of  the  flue, 
the  latter  being  inclined  towards  the  eonvevor  chamber. 

— W.  H.  CL 


Coking  processes  a?id  apparatus  therefor.  J.  Moeller  and 
H.  C.  Woltereck,  London.     Eng.  Pat.  3375,  Feb.  10,1913. 

The  retorts  are  arranged  in  pairs,  one  of  each  pair  being 
charged  with  coal  and  the  other  with  coke.  Th 
heated  to  about  700;  C.  and  superheated  steam  at  400° 
to  600°  C.  is  introduced  at  low  pressure  into  those  con- 
taining coal.  The  mixture  of  hydrocarbon  vapours  and 
superheated  steam  produced  is  passed  through  the  retorts 
containing  coke  which  acts  as  a  contact  material  decom- 
posing the  heavy  oils  into  lighter  hydrocarbons.  The 
vapours  are  passed  through  a  condenser  and  the  uncon- 
densed  gases  utilised  for  heating  the  ret  .  he  pipes 

and  connections  are  so  arranged  that  the  process  may  be 
made  continuous. — H.  H. 

Vertical  retorts  for  use  in  the  manufacture  of  gas.  Drakes 
Ltd.  and  A.  Dobson,  Halifax.  Yorks.  En;.  Pat. 
S524.  April  11,   1913. 

Heating  flues  for  a  secondary  supply  of  air  are  arranged 
outside  the  combustion  chambers  surrounding  the  lower 
portions  of  vertical  gas  retorts.  The  air  is  led  from  the 
flues  into  the  combustion  chambers  through  vertical 
passages  having  dampers  so  arranged  that  the  height  at 
which  the  air  enters  the  chambers  can  be  varied. — H.  H 


Retorts  for  use   ,n  the  manufacture  of  gas  for  illuminating 
■  and  heating  purposes.     S.  L.  Elbome,  Peterboro  - 
H.  GodsaL  London.     Eng.  Pat.  9176.  Apr!  18,  191A 

Fireclay  retorts  are  rendered  impervious  to  gases  by 
means  of  a  clay  such  as  China  stone  which  becomes  incipi- 
ently  vitrified  at  the  highest  temperature  of  manufacture 
of  the  retort.  The  added  clay  may  be  incorporated 
with  the  fireclay,  or  it  may  form  a  layer  not  less  than 
J  inch  thick,  either  inside  or  outside  the  retort. — H.  H. 

ratine  retort  bench.  R.  B.  Brown.  Mil 
AssL'nor  to  Riter-Conlev  Manufacturing  Co..  Pittsburgh. 
Pa.  U.S.  Pat.  1,094,523,  April  28,  1914. 
The  combustion  chambers  beneath  a  bench  of  retort!  an 
provided  with  walls  separate  from  the  supporting  wah-' 
of  the  bench  itself  so  as  to  form  additional  flues  or  duct- 
between  the  combustion  chamber  and  retort  bencl 
walls.     Adjustable  baffles  are  fitted  in  the  flues  — H.  H 
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i'oul ,    i  ■trbonitation  of .    V.  B.  Lewes,  Greenwich. 

Bag.  Pat.  9988,  April  88,  1913. 

ge  proportion  of  light  hydrocarbon  vapours, 
a  minimum  of    heavy   tar,  and  a   uniformly  carbonised 
lue    containing    sufficient     ^  ilatile    matter    to    form 
smokeless  briquettes,  coal  "r  shale  is  car- 
'.  radiant  heat  whilst  falling,  in  a  finely  divided 
.  through  the  upper  part  of  .i  vertical  retort  main- 
el  at   !'«»>       1200    C.     The  heating  gases  pass  down 
Hues  around  the  retort,  the  lower  part  of 
winch    -    it    100   i       The  parti. illy  carbonised  residue  in 
the  lower  part  bf  tin-  retort   is  withdrawn  continuously 
i   screw    conveyor,   the   speed   of   which   is   adjusted 
so  as  to  maintain  the  level  of  coke  in  the  retort  at   the 
■  at  which  distillation  by  radiant  heat  ceases. — A.T.L. 

T.    P.   Peterson.  Tulsa.   Okl.i.      L'.S.    Pat.   l,094,$t>4. 
April  88,   1914. 
The   easily    liquefiable   constituents    of    natural  gas   con- 
ig  mainly  of  ethane,    propane,  and   butane,  are  sub- 
ally    freed    from    methane,     pentane,    and    higher 
paraffins,  and  the  mixture  liquefied. — H.  H. 

•I.  H.  Hirt.  EI  Pa90,  rex.,  Assignor  to  Allis- 
Ch.il  mers  Manufacturing  Co.  U.S.  Pat.  1,094,897, 
April  28,  1914. 

The  fuel  is  injected  upwards   from    pipes,    7.    15,   into  a 

chamber.  3,  which  communicates  with  ',4,  dipping 

:!,  6,  and  provided  with  a  gas  outlet    5. 


air 


#         . 


Wjtw^i* 


>--.7--. 


iteam  or  moist  air  is  introduced  through  pipes.  12.  13;  14. 
arranged  in  advauce  of  the  fuel  inlets.— H.  H 


Springfield, 
1914. 


/   mating .     H.    Burgi 

U.S.   Pat.    1,095,806,   May  5, 

passed  continuously  downwards  through  a  vertical 
etort  heated  externally.  Enriching  hydrocarbons  are 
admitted  by  a  pipe  extending  through' the  upper  part 
the  fuel  column  and  delivering  at  "a  point  where  the 
emperature  is  suitable  for  cracking  these  hvdrocarbons, 
and  the  gases  produced  at  all  parts  of  the  retort  are  with- 
drawn from  the  cracking  zone.— A.  T.  L. 

Manufacture  of .     Cie.   Francaise  dn 

•     In  Midi  pour  I'Eclairage  au  Gaz.     Fr.  Pat. 
466.197.  Feb.  24.  1913. 

Do*l  is   distilled   in   a   closed   retort   and    gases   having 

:ngh  candle-power  and   high  calorific  power 

drawn  off  from  separate  outlets,  the  gas  of  high  candle- 

-  formed  when  the  charge  of  fresh  coal  first 

oases  in  contact  with  the  hot  walla  of  the  retort.     This  gas 

,wt'l  *  suitable  quantity  of  water-gas.     The  gas 

mJ)1      °£!0rifiC  P°wer  ^'"s1^  chiefly  of  methane,  hydn  igen 

^carbon  monoxide  ;    it  is  mixed  with  water-gas  and 

pissed   over   reduced   nickel   at    300'  C.,    forming   a    <>as 

containing  50  °u   methane.     This  gas  may  also  be  mifed 

*^tn.  water-gas. — A.  T.  L. 


II  .iter-gat,  oil-gas  or  both  ;  Production  of •  in  ' 

coaugas  \     Le    Morvan.     Fr.    Pal 

Feb.  27.  1913. 

As  iron  tube,  pierced  with  holes  throughout  il 
is  introduced  into  the  centre  of  the  n 
coke  in  the  retort,  and  water  or  steam  is  forced   through 
the  tube.     A  second  tube  may  be  provided  for  injeeting 
oil  for  making  carburetter]  ..  oi    a  tingle  tube 

in  ay  be  used,  the  ste.mi  passing  through  an  injector  nozzle 
-  to  draw  in  oil.     A.  I\  I,. 


Water-go*  {      Manufacture   of    .     Dellwik- Fleischer, 

YVassergas  Ges.   m.  b.  H.     Fr.    Pat.   466,421,    D 
1913.      Under  Int.  Coin..  Aug.  ti.  1913. 

Is  making  water  gas  from  bituminous  coal,  the  air  b 
is  introduced  at  an  intermediate  point  of  the  height  of  the 
fuel  column  and  passes  downwards,  the  products  esea; 
from  the  lower  part   of  the   producer.     During  the 
making   period,   Bteam   is    blown   upwards   through     the 
whole  height  of  the  fuel  column.     The  water-gas  formed 
in  the  lowest  part  of  the  fuel  column  thus  passes  through 
a    zone    of    higher    temperature    and    then    through    fuel 
which  is  not  completely  carbonised,   becoming  enriched 
with  methane,   tar.  ammonia,  benzene,  etc. — A.  T.  L. 

Gas  ;   Manufacture  of from  bituminous  fuel.  Dellwik- 

Fleischer  Wassergas  Ges.  m.  b.   II.     Fr.  Pat.   166,422, 

Dec.  20.  1913.     Under  Int.  Conv.,  March  12.  1913. 

The  producer  is  blown  alternately  with  air  and  with  steam 
and  air.  During  the  air-blow,  air  admitted  above,  and  also 
at  the  middle  of  the  height  of  the  fuel  column  passes  down- 
wards to  an  outlet  beneath  the  grate.  When  the  fuel  has 
been  raised  to  a  sufficiently  high  temperature,  steam  is 
blown  in  beneath  the  grate,  and  air  or  air  and  steam 
at  a  higher  level  where  the  production  of  water-gas  ceases, 
the  gas  being  drawn  off  from  the  top  of  the  fuel  column. 

—A.  T.  I.. 

Fuel  wastes;   }[>tkoii  of  utilising .     J.  M.  W.  Kitchen, 

I  'range.  N.J.  U.S.  Pat.  1,094,390,  April  21.  1914. 
Fl'el  from  which  tar  and  other  volatilisable  materials 
have  been  driven  by  heat  is  mixed  with  waste  carbonaceous 
dust  and  converted  into  gaseous  fuel  in  a  gas  produ 

— H.  H. 

W.  B.  Osborne,  Sewickley,  Pa..  Assignor  to 
Riter-Conlev  Manufacturing  Co.,  Pittsburgh,  Pa. 
U.n.  Pat.  1,094,466,  April  28,  1914. 

The   i  issed  vertically  through  a  casing  having  a 

number  of  spraying  nozzles  adapted  to  project  horizontal 
sprays  of  liquid  alternately  from  opposite  sides  of  the 
casing.  Baffles  are  provided  to  direct  the  gas  in  a  tortuous 
path.— H.  H. 

bber.      W.     T.     Elddes,    Tottenham. 
C.S.  Pat,  1,095,835,  May  5,  in  14. 
The  scrubber  comprises  a  vertical  cylindrical  casing  divided 
into  a  number  of  superpose,!  compartments.     An  agitator, 
rotating  on  a  central  vertical  shaft,  compi  s  of 

horizontal    plates  in  each  compartment  of    the  scrubber 
provided  with  inclined  angle  rings  on  both  surfaces,  the 
rings  on  the  bottom  of  one  plate  projecting  between  ti. 
on  the  top  of  the  next  lower  pi  it  ■.  —A.  T.  L. 

Scrubbers  for  purification    of  j-t--.     C.    Heine.     Fr.    Pat. 
.349,  Dec.   IS.  1913. 

The  gas  is  passed  through  a  casing  containing  baffle-plates 
spaced  apart  from  each  other  and  from  the  wall  at 
casing,  and  arranged  at  an  angle  to  the  path  of  the  gas. 
Water  or  other  liquid  or  gaseous  punt 
injected  in  the  direction  of  flow  of  the  gas  so  as  to  be 
thrown  with  the  gas  against  the  baffles,  and  water  is  also 
injected  vertically  downwards  in  order  to  counteract 
the  tendencv  of  the   hot   gases  to  circulate  upwards. 

—A.  T.  L 
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Hydrocarbons ;      Treatment    of .     J.     Rosen,     Paris. 

Eng  Pat.  10.208,  April  30,  1913. 

Coal  tar.  petroleum  residue  or  other  hydrocarbon,  is 
caused  to  flow  through  a  series  of  cylindrical  vessels 
provided  with  baffles,  and  a  strong  current  of  air  is  forced 
through  the  liquid  in  tine  streams  in  the  opposite  direction. 
No  external  heat  is  used,  but  oxidation  proceeds  more 
rapidlv  and  to  a  definite  degree  in  each  successive  chamber. 
The  oxidation  may  be  started  by  cold  air  containing  ozone 
or  an  added  proportion  of  oxygen. — A.  T.  L. 

Hydrocarbon    residues;     Process    of    and    apparatus    for 

distilling  and  cracking  light .     A.  F.  G.  C.  P.  J.  von 

Groeling,  Vienna.  Eng.  Pat.  10,213,  April  30,  1913. 
The  vapours  from  the  still  are  passed  through  cracking 
tubes,  which  may  be  arranged  in  the  furnace  setting  so  as 
to  be  heated  by  the  gases  which  heat  the  still,  and  thence 
through  a  dephlegmator.  The  crude  oil  flows  to  the  stdl 
through  the  cracking  tubes  which  contain  spiral  baffles 
to  mix  throughly  the  vapours  from  the  still  with  the 
liquid  flowing  in  the  opposite  direction  to  the  still. 

—A.  T.   L. 


Liquid  fuel  fur    internal  combustion   engines;    Method  of 

treating and  means  therefor.     G.  E.  Hevl  and  T.  T. 

Baker,  London.     Eng.  Pat.  11,756,  May  20*  1913. 

The  liquid  fuel  is  sprayed  into  an  atmosphere  of  hydrogen 
at  the  ordinary  temperature,  and  then  passed  through  or 
over  a  catalytic  agent  consisting  of  aluminium  or  nickel 
powder  in  order  "  to  promote  the  retention  of  the  hydro- 
gen."—W.  H.  C. 

Hydrocarbon  liquids;  Increasing  the  [lighting  and  heating] 

efficiency  ef and  material  for  effecting  such 

A.  W.  Swanberg,  Minneapolis,  Min.     U.S.  Pat.  1 ,092,461, 
April  7,  1914. 

Low-grade  gasolene  or  naphtha  is  mixed  per  gall,  with 

1  oz.  of  a  powder  consisting  of  7  parts  of  naphthalene 
and  3  parts  of  anthracene.  To  increase  further  the  lighting 
or  heating  power,  J  oz.  of  sulphuric  acid  and  J  oz.  of  wood 
alcohol  may  be  added. — A.  T.  L. 

Petroleum;  Process  of  and  apparatus  for  distilling . 

•I.  W.  Van  Dyke  and  W.  M.  Irish.  Assignors  to  The 
Atlantic  Refining  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
1,095,438,  -May  o,  1914. 
A  theee-way  cock  is  provided  in  the  pipe  leading  from 
the  still  to  the  condenser,  and  at  the  end  of  a  run.  the 
vapours  remainiiuz  in  the  still  are  blown  out  by  means  of 
steam,  through  the  cock  and  a  branch  pipe,  so  as  not  to 
contaminate   the   first    runnings    from    the   next   charge. 

—A.  T.  L. 

Liquid  fuel  for  internal-combustion  engines;    Manufactun 
of- .     J.  Andrews.     Fr.  Pat.  466,050,  Dec.  11,  1913. 

Naphthalene  (800 — 1000  parts)  is  mixed  with  kerosene 
(4  parts)  and  heated  under  pressure  at  170° — 180°  F. 
(77° — 82°  C.)  with  a  product  obtained  by  distilling  at 
225°— 230°  F.  (107°— 110°  C.)  under  a  pressure  of  60—70 
lb.  per  sq.  in.,  a  mixture  of  sulphur,  1  part,  concentrated 
ammonia,  8 — 10  parts,  and  water,  800 — 1000  parts.  The 
naphthalene  is  converted  into  volatile  oils  which  separate 
from  the  aqueous  layer;  the  oily  product  is  purified  by- 
treating  with  sulphur  dioxide  under  pressure.  Anotln * 
process  consists  in  heating  800  parts  of  naphthalene  and 

2  parts  of  kerosene  with  a  solution  of  1  part  of  nitre  in 
water  and  2  parts  of  concentrated  ammonia,  at  1H0° — 
180°  F.  (71°  — 82°  ('.)  under  pressure.  The  product  distils 
at  180°  to  300°  F.  (82c— 149'  C.)  and  has  the  sp.  gr.  0-74. 

—A.  T.  L. 

Ovens  for  generating  gas  and  producing  coke.     H.  Koppers, 
Essen-Ruhr.  Germany.     Eng.  Pat.  16,318,  July  15,  1913. 

Sej   Fr.  Pat.  460,517  of  1913  ;  this  J.,  1914,  OS.— T.  F.  B. 


Lighting  awl  heating  gas  and  hydrogen  ;  Process  and  appar- 
atus for  making by  decomposing  the  vapours  of  oil. 

tar,  or  liquid  hydrocarbons.  Berlin-Anhaltische  Mas- 
chnenbau-A.-G.  Fr.  Pat.  466,040,  Dec.  10,  1913. 
Under  Int.  Conv.,  Jan.  27,  1913. 

See  Ger.  Pat.  267,944  of  1913  ;  this  J.,  1914,  190.— T.  F.  B. 

Gas   producers.     A.    Franks    and    G.    Sanders.     Fr.    Pat. 
466,199,  Dee.  15,  1913.     Under  Int.  Conv.,  Dec.  16, 1912. 

See  Eng.  Pat.  28.936  of  1912  ;  this  J.,  1914,  68.— T.  F.  B. 

Generator     gas;     Purifier    for .     Berlin-Anhaltische- 

Masehinenban-A.-G.  Fr.  Pat.  465,472,  Nov.  28,  1913. 
Under  Int.  Conv..  Dec.  11,  1912. 

See  Ger.  Pat,  271,1 12  of  1912  ;  this  J.,  1914,472.—  T.  F.  B„ 

Fuel;    Process  of  treating  liquid to  produce   vapour^ 

A.  T.  Portei,  New  York.  Ens-  Pat.  10,047,  April  29, 
1913. 

See   U.S.   Pat.   1,064,086  of   1913;   this  J.,   1913,   743. 

— T.  F.  B. 

Preventing    deposition    of    carbon    in    reversing   furnaces. 
U.S.  Pat.  1,093,895.     Se    I. 

Gas-analysis  apparatus.     U.S.  Pat.  1,089,390.     SeeXXWl 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Wood  distillation  under  diminished  pressure.  A  contribution 
to  tho  problem  of  utilisation  of  wood  waste.  M.  Adam! 
and  C.  Hilton.     J.  Ind.  Eng.  Chem.,  1914,  6,  378—382. 

The  yield  of  oil  of  turpentine  from  a  given  sample  of  dry 
wood  by  destructive  distillation  was  increased  by  10 — 20  % 
by  working  under  diminished  pressure. — A.  S. 

Patent. 

P  -  of  treating  wood  with  a  view  to  its  co> a 

carb'u i retted  alcohol.     Fr.  Pat.  465,534.     See  XVIII. 


III.-  TAR  AND  TAR  PRODUCTS. 


Water-gas  tar 

A.  L.  Dean. 


Composition  of .     C.  R.  Downs  and 

J.  Ind.  Eng.  Chem.,  1914,  6,  366-370. 


Tar  obtained  in  the  purification  of  carburetted  water-gas 
was  subjected  to  systematic  fractional  distillation,  and 
the  distillates  and  residue  examined.  The  tar  was  prac- 
tically free  from  bases,  phenols  and  free  carbon,  and  its 
hydrocarbon  constituents  were  similar  to  those  of  ordinary 
coal  tar,  paraffins  and  naphthenes  being  present,  at  the 
most,  only  in  small  quantities.  Benzene,  toluene,  xylenes, 
mesitylene,  naphthalene,  and  anthracene  could  be  prepared 
from  the  tar  bv  methods  similar  to  those  used  with  coal 
tar— A.  S. 

Benzene  nitrating  apparatus  ;  Explosion  of  a  cast  iron— — . 

P.  Pikos.     Chem.-Zeit.,  1914.  38,  626—627. 
Benzene  (880  kilos.)  had  been  run  into  a  still  containing 
sodium  nitrate  (920  kilos.)  and  sulphuric  acid  (1200  kilos.). 
The  benzene  had  been  run  in  too  rapidly  and  had  partially 
volatilised,   and  the  excess  of  nitric  acid  had  probably 
formed  di-  and  trmitrobenzene,  especially  as  the  charged 
apparatus  had  been  allowed  to  stand  for  two  days.    J 
the  end  of  this  period  part  of  the  contents  had  eryal 
Water  was  added,  and  the  still,  with  all  openings  closed. 
was    heated    up   again.     On    attempting   to    empty   the 
contents,  by  compressed  air.  a  violent  explosion  occurred. 
It   is   considered  that   the  dilute  acid,   produced  by  the 
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addition  ,i  water,  reacted  with  tbi   iron  of  the  rtill, 
teducod  the  nitrobenzene  to    l-phcnylhydroxylaminc  and 
p-aininophcnol,  the  lattei  being  oxidised  to  a  oxyb 
uliu  1.  decomposed  rxplosivi  Ij  on  beating.     G,  \V.  Mi  D. 

i    \  itro  p  diazoniv  ■   phawl    nn,l    the    constitution    of    thi 

••«/»i:t,  phcnoLi."     A.  Kl io.     I'.,  i..  I !H  I.  47,  140' 

1416. 

Oi    the    three    possible    constitutional    formula    for    the 
"  diazo- phenols  "  the  author  prefers  the  diaxomnm  type, 

R  .    M  i.iu.  n-  grounds,   of   which   the  chief  is  tin- 

lormation     of     o-niti  ninm  phenol     on     heating 

■   Ditroanisole  p  diazonium  chloride  in  acetic  acid  to  80   I  . 
Tim  compound  is  also  formed  on  diazotising  p-amino-i 
Ditroanisole  at  70'      SO   (.'.     It  crystallises  in  yellow  leaflet* 
which  explixle  violently  at    IliS    I',  c.r  when  struck  j  when 
boiled  with  alcohol,  it  yii  Ids  o-nitrophcnol.-    1 1.  I".  M. 

I'm  i'\  is. 

7.    Purification    of    utiatt    sulphuric    acid     from    the 

■■' .      A.    Gasser.      l.'cr.     Pat.    272,130, 

Oct.  24,  1912. 

Thk  acid  is  agitated   \  porously   by  n   current   of  warm 
compressed   air,    nherebv    the   impurities    become   agglo. 

■orated  and  can  be  sk ned  off  from  the  surface  of  the 

The  compressed  air  used  for  cooling  th<-  brickwork 
oj  chamber-ovens  or  coke-ovens  may  be  used  for  purifying 
(he  acid,  win  ii  i  lir  manufacture  of  benzol  is  carried  "ii  at 
the  -am.  wink--  as  the  manufacture  ol  gas  or  coke. —  A.  S. 


Pitch  .      Mimufucturi      of 
werks-      u 
_'.  1013. 


I  i. 'in  -i  Ii  l.n  m  tiiI  .  i 


heated  w  ith  the  waste  sulphurii 
ining  of  benzol.—  \.  S, 

'ittlhifi*[itinoin  ..  <  it  s  ,-  Mil  - 

of .     A.   <!.    Bloxam,    London.  Prom   Act.  Ges,    I 

Anilinfabr..    Treptow,    German}-.  Eng.     I'at. 
July  10,  1913. 

8n  l'i.  Pat.  460,432  of  1913  ;  this  J.,  191  I.  IS.— T.  F.  E. 

.Vdro  bodies;    Purification  of  O.  Silberrad, 

hun.t    Hill.     U.S.     Pat.     1,095,937,     Maj     5,     1914. 
g.  Pat    799  of  1912  :  this  J..  1912,  1055.— T.  F.  B. 

a-Aryli<b *  of  .i- iiaphthiai  oduciag . 

Farbenfabr.  vorm.  F.   Baver  und  (.'.>.      Kr.  IV.r.  4r.ti.lG5, 
IS,  1913.     I'nder  Int.  Conv.,  May  l',  1913. 

-i:t  Eng.  Pat.  30,072  of  1913  ;  this  J„  1914,  246.— T.  F.  B. 
Trtahncut  of  hydrocarbons.     Eng.  Pat.   10.2US.     See  Hi. 


IV.- COLOURING  MATTERS  AND  DYES. 


ndiao    *i/nth<:.>-  -  ;    Xt  w 
1914. 


405, 


W.     Madelung. 
5S — 95. 


Annalen, 


I  ki.  description  ..t  the  experimental  investigations 

nthesis   of   indigo  from  di-indyl   (from 

xaltoluide)  and  from  indole,  a  brief  account  of  the  results 

which  has  been  given  previously  (this  J.,  1913.  972). 

—A.  S. 

§f*]  ;  .1  in  w  method  for  the  , 

cihou  of ,     /.     A.  Schaarschmidt.     Annalen,   1914. 

405, 95—127. 

sts  in  the  condensation   oi  o-halogen- 
'mnyiin.one-  <w  -anthraquinone-nitriles  with  amim 
ra»   o-cyanoimincs,    and    further    condensation    of    the 
tter  into  acridone-derivatives.     It  may  also  be  applied 


to  th.    | In.  ii. m  of  high  mole,  ulai    thi.  xanthi  n> 

ii  o  '■•  i.  Pat.  269,800  ;  tins  J.,  I  it  i  i.  iii.i.     The  pri  i 

"limb. ■!  .  i  ■  noni   durivativi  ■  and 

of   ...  nil,, in-,   then  fi described      !•(  romo 

.iiitlii.i,|inn.,ii.'  and  condensal  ion  produ  ,  ,„,t 

containing  a  second  anthraqoinone  residue  in  addition  to 
the  I  oyanoanthraquinone  nucleus  give  blur  rats      Intro 

duction  of  a  Beeond  anthi unorn    reeidui    leads  to  tbi 

production  of   reddish-brown   to  red   vats.     Thi   e   con 
pounds  have  relatively  slight  affinih   for  vegetable  El 
ii ni.  ss  alkali  salts  are  added  t"  the  oath.    The  triantl 

quinonyl  rjuiiii  il.-ruati\i  s.     on     the     other     hand,     giu- 
intense  dyeings  from  the  val   without   addition  oi   tall 

The     anthra(|iiin.,ii.    in .m,l     ,li  ,,.i  ,,!,„,,  ,     obtained 

by  further  condensation  from  the  cyano  imine  derivatives 
are  valuable  val  dyeetuffs  giving  shades  of  goo  tiess. 

The  resistance  to  boiling  soap  Bolution  can  be  increased 

bj  balogenal The  colours  .•(  tin-  vats  yielded  by  the 

.i.  ridones  prepared  and  the  shad'  In,  o  on  co 

are  shown  in  the  following  table  : — 


Com  pound. 


\,ri,i,,iir     froni     l-cyano-2-p- 

.  lil,,rii|,lu  iiyl:iiiihi,i.intiir.i- 

auinono red 

l-N---.\litlirarriilini.-     viol 

1  .2  ■JM'-liiai.tlii  u|iiiii.,ii.  a, nil - 

"i"' 1  In,-  lioli  i 

-  -  S'-DIanthrayiiinoneacrid- 

one iu-1 

l'riantlir.i,|iiiii.,n.',li.i"ii  ■:, 

from   II-U-oyano-2-r.ntrira- 

, mi:. -, i, yl-'-l'. a'-, luitiiitu,- 

iithr.i.|iiiM..:ii-   \i-,| 

rrianthraqulnonedlacridone 

ir,,m  riMl-eyano-2-anttua- 

qulnonyl-)-l  .S'-dlamino- 

.,i);lirai|tii'ionr. violet  bine 

Tj  iant  I .,,  i  ld<  m 

i  r.H  n  <li-(  i-<  van,  i-'J-ant  lira - 

quinonj  f-)-l'.4'-dianimo- 

.iiitliruiiiiiione violet 

Anthraqiiinancniethylanthra- 

pyridODeacridone ,         red 


Simile   nil   ... to, ii. 


di  injje    yellow 

l,'.l 

'i.,|ili-li 

orange  yellow 

rownl  !■  red 

reddish  brown 

violet  blue 
red 


-A.S. 


Lichens  .    British  dye- .     A.  Edge.     J.  $oc.  Dyers  and 

(ni..  1914,  30,  186—189. 

CUDBEAK  was  formerly  made  in  considerable  quantil  i 
Scotland,  generally  by  the  actum  of  ammonia  and  air  on 
Lecanora  tartareq  and   Urceol  Evcrnia 

nastri,   Umbilicaria  vellea,   V.  pvsluiata,  Parmelia  per  lata, 

Ii.  and  si, mi-  other  lichem 

merciaj  value  also  give  a  purple  colour  by  tins  method. 

Tin-  ilyrstulT  made  bora  these  British  lichens  is  not  eq 
in  brilliancy  to  that  from  the   '  '>rchil).     I: 

oi  the  I  nittli-s,  w  hull  ,in-  -till  lai 

browns  on  the  home-spans  oi   Han-.    Lewis,    Donegal, 
Shetland,   etc.,   the  dyestuff  appears  to  be  read;;   formed 
in  the  plant  and  is-  obtained  by  simple  extraction, 
best    known  are  I'iiiiihUh  Black  I  rottle  and 

P.  omphalodes,  while  others  are  P.  caperata  or  Stone 
Crottle,  P.  ceralophyUa  or  Dark  Crottle,  P.  .  and 

a  fi-w  species  of  Sticta,  especially  S.  pulmonaria  or  Hazel 
Crottle.  Ties.-  lichens  undergo  no  preparation,  being 
gathered  in  July  or  August,  when  thej  arc  ruhi-st  in 
colouring  matt,  r,  and  suaaplv  dried  in  the  sun.  They  dye 
without  addition  t.,  the  bath  and  do  not  form  lakes.  Fine 
shades  of   brown  Ofid,  Cast    to  acids  and  alkalis. 

but  less  fast  to  light  than  a  mixture  of  Metachrome  Brown 
B  and  Metachrome    I  '..   although   in  fading  an 

able  tone  is  maintained. — J.  B, 


"ffs;    THffnskm  — .     K.   0  and 

A     l'.,li.t/ky."'    /..  physik.  C'hem..  1!<I4.  87.  449 

Tub  diffusion  if  a  targe  number  of  dyestufis  into  water 
from  a  0-25  %  aquei  as  -■  lution  and  into  -tin 

ition  in  5  ",,  gelatin  was  studied.     Ihi 
detailed  results  are  tabulated. — A.  S. 
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Ci.  V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 


IJuue  ID,  lal4. 


Patents. 

A-.o    dyes;      Manufacture    of .     Anilinfarben-     und 

Extract-Fahr.  vorm.  J.  R.  Geigv,  Basle,  Switzerland. 
Eng.  Pat.  26,908,  Nov.  22,  1913.  Under  Int.  t'onv., 
Dee.  13,  1912.  Addition  to  Eng.  Pat.  25.866,  Feb.  1, 
1912. 

See  Ger.  Pat.  270.831  of  1912  ;  this  J  .  1914,  416.— T.  F.  B. 

Azo  dyestuffs  ;   Process  for  preparing .     Fabriques  de 

Couleurs  d'Aniline  et  d'Extraits  ci-dev.  J.  R.  Geigy. 
First  Addition,  dated  Nov.  6,  1913.  to  Fr.  Pat.  450,866, 
Nov.  4,  1912.     Under  Int.  Conv.,  Dec.  13,  1912. 

See  Ger.  Pat.  270,831  of  1912  ;  this  J.,  1914. 416.— T.  F.  B. 

T>iazo  dyes  for  cotton  ;    Yellow and  process  of  making 

them.  A.  L.  Laska,  Offenbach,  Assignor  to  Chem. 
Fabr.  Griesheini-Elektron,  Frankfort,  Germany.  U.S. 
Pat.  1,094,44S,  April  2S,   1914. 

See  Fr.  Pat.  461,039  of  1913  ;  this  J.,  1914.  19.— T.  F.  B. 

Triazoles ;      Process    for    making    aromatic .     Chem. 

Fabr.  Griesheim-Elektron.  Fr.  Pat.  466,367,  Dec.  18, 
1913.     Under  Int.  Conv..  March  10.  1913. 

See  Eng.  Pat.  29,224  of  1913  ;  this  J.,  1914,  247.— T.  F.  B. 

Indigo    dyestuffs ;      Mode    of  preparing  finely-divided  or 

colloid .     A.  Schmidt  and  A.  Steindorff,  Assignors 

to  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoehst  on  Maine,  Germany.  U.S.  Pat.  1.094,683, 
April  28,  1914. 

See  Eng.  Pat.  20,324  of  1910  ;  this  J.,  1911,  1110.— T.  F.  B. 

Sulphur  dyestuffs;    Leuco-alkali  preparations  of and 

process  of  making  same.  A.  Schmidt  and  A.  Steindorff, 
Assignors  to  Farbwerke  vorm.  Meister.  Lucius,  und 
Brunin>_'.  Hoehst  on  Maine,  Germanv.  U.S.  Pat. 
1,095,237,  May  5,   1914. 

See  Fr.  Pat.  440,061  of  1912  ;  this  J..  1912,  712.— T.  F.  B. 

Anthraquinone-thiazoles ;      Producing .      F.       Kacer, 

Mannheim,  Assignor  to  Badische  Aniliu  und  Soda 
Falirik.  Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat. 
1,095.731.  May  5,  1914. 

See  Eng.  Pat.  21,615  of  1912  ;  this  J.,  1913,  694.—  T.  F.  B. 

Vat-dyes  ;    Reddish-brown .     0.  Bally  and  H.  Wolff, 

Mannheim,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat. 
1,095,780,  May  5,   1914. 

See  Addition  of  April  1.  1911,  to  Fr.  Pat.  365.920  :    this 
J.,  1911,  1153.— T.  F.  B. 

Azo  dyestuffs;  Process  for  producing  yellow .     Farben- 

fabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  465,930, 
Dec.  9,  1913.     Under  Int.  Conv.,  April  9,  1913. 

See  Eng.  Pat.  8415  of  1913  ;  this  J.,  1914,  414.— T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Flax  and  hemp;    Natural  colouring    matters    of -and 

analytical  characters  of  the  raw  and  bleached  fibres. 
A.  Bianchi  and  G.  Malatesta.  Annali  Chim.  Appl., 
1914,  1,  281—291. 

Unbleached  flax  and  hemp  when  tested  by  the  method 
of  Green  and  others  (this  J.,  1907,  1083)  may  give  results 
indicating  the  presence  of  acid  colours,  and  it  is  necessary 
always  to  apply  confirmatory  tests  to  the  colour  after  it 
has  been  transferred  to  wool.  Raw  flax  contains  at  least 
two  colouring  matters,  one  precipitated  by  basic  lead 
acetate  and  the  other  not.     The  reddish-yellow  aqueous 


solution  of  the  former  when  treated  with  calcium  hypo- 
chlorite solution  is  partially  bleached  in  a  short  time 
and  after  some  hours  gives  a  yellow  precipitate.  The 
other  colouring  matter  gives  a  clear  yellow  solution ; 
on  treatment  with  calcium  hypochlorite  the  colour  changes 
to  pink  after  a  short  time  and  after  some  hours  is  com- 
pletely bleached.  Unbleached  hemp  also  contains  two 
colouring  matters,  one  precipitated  by  basic  lead  acetate 
and  the  other  not.  The  characters  of  the  different  kinds 
of  raw  and  bleached  flax  are  given  as  follows  : — 


Fat  and 

Aqueous 

Remarks. 

Ash.           wax.* 

extract. 

o               I            O/ 

% 

Raw 

0-6—1-2      1-3—2 

3—4 

Contains     notable 

or  more 

quantities  of  natural 
colouring  matter. 

Washed 

0-6— 0-8  ;  1-2—1-5 

1—2 

Little  Datural  colour- 
ing matter. 

Bleached 

rather  les  s  than  in 
■   Has  hert  " 

1—1-6 

>"o  coloring  matter. 

"Cream" 

0-4-0-8       1—2 

about  2 

Characteristic  reddish- 
yellow  tint  ;    yields 

chlorides     to     cold 

water. 

*  Extracted  by  carbon  tetrachloride. 


— A.S. 


for     coated     papers.     E.     Sutermeister.      Paper 
Making,  1914,  33,  140—143  ;    187—190. 

Casein  is  precipitated  either  by  a  mineral  acid  or  by 
natural  souring  ;    hydrochloric  acid  gives  quite  a  different 
product  from  sulphuric  acid,  and  the  natural  curd  differs 
from   both  ;    the   rennet   curd  is   not  suitable  for  paper 
coating.     For  testing  the  solubility,  50  grms.  of  casein, 
ground  to  pass  through  a  20-mesh  sieve  are  mixed  with 
200  c.c.  of  water  and  7-5  grms.  of  borax  ;    the  mixture  is 
heated  on  a   water  bath  and  stirred  until  the  mixture 
becomes     homogeneous.     The     temperature    should    not 
exceed  823  C.  nor  the  time  of  stirring  10  minutes.     Some 
samples    of    casein    require    slightly    more    borax,    some 
show  a  small  quantity  of  white  flaky  residue.     For  deter- 
mining  the  strength  of  the  casein  a  direct  coating-test 
should  be  made  : — 50  grms.  of  casein  are  placed  in  a  tared 
beaker   with   190 — 200   c.e.    of  water  and   the  no 
amount    of    borax    to    effect    complete    solution.     When 
dissolved,  the  weight  of  the  solution  is  made  up  to  250  grms. 
100  grms.  of  fine  clay,  dried  at  100°  C,  are  ground  with 
70  c.c.  of  water  in  a  separate  vessel,  the  mixture  is  weighed, 
together  with  a  copper  spatula  and  30  grms.  of  the  casein 
solution  (=6  grms.  of  casein  to  100  of  dry  clay)  are  stirred 
in.     A  sheet  of  paper  is  event}7  coated  on  a  level  surfac 
with   this    mixture,    using   a   curved  steel   scraper ;    th< 
mixture  is  weighed  again  and  more  casein  added  to  brim 
the  proportion  of  casein  up  to  7  per  100  of  clay.     Succes 
sive  coatings  are  thus  made  with  various  mixtures  up  t< 
11  °u    of    casein.       When     all     are    dry,    portions    ar 
selected  equally  and  evenly  coated  and  short  sticks  o 
sealing-wax  stuck  vertically  by  melting  upon  the  coate 
surface.     These  are  pulled  off,  when  cold,  with  a  v 
pull  and  that   proportion  of  casein  is  said  to  be  stron 
enough  which  shows  an  even  layer  of  paper  fibres  adherin 
to  the  coating  pulled  off  on  the  end  of  the  wax.     Fc 
•  standardising  this  test  it  is  necessary  to  work  with  standar 
samples  both  of  clay  and  paper,  large  quintities  beic 
stocked,   since  variations  in   the  quality  of  these  can- 
variations  in  the  absolute  results  of  the  test.     The  pn 
portion  of  moisture  in  casein,  on  drving  at  105°  C,  shou 
not  exceed  12-3   %.— J.  F.  B. 


Analysis  of  the  fatty  substances  of  linen  and  hemp. 
and  Malatesta.     See  NIL 


Bianc 


Patents. 
Cellulose  ;  Preparation  of  pure .     J.  Daniel  and  F. 

Benoist.     Fr.  Pat.  465,471,  Nov.  28,  1913.     Cnder  Ii 

Conv.,  Sept.  16,  1913. 
Cellulose  materials,  e.g.  raw  cotton,  are  digested  urn 
a  pressure  of  1 — 1  atmos.  with  a  liquid  containin. 


W.  XXXIII..  Ho.  11.]        Cl.  VI.— ULKACIIINC;    OYKIN'G;    PRINTING;    FINISHING. 


■odhim  hydroxide,   I   of  Bodium  carbon  radium 

sulphite   ind  0- 1  of  ethylene  triohloride,  foi    I      12  hours. 

-^T.  F  B. 


'Hunt     of to     moilify     ' 

\      i     A     Pauthonier. 
Fr.  Pat.  I««,009   Dec.  10,  1913. 

mi  ■  lined  by  partial 
hydrolysis  b\   the  action  ol  water  or  a  dilute  aoid.     The 
•  meal  is  liable  to  lie  i insular  owing  to  the  prceipital 

n  of  the  ester  In   the  aqueous  reagent.     This 
prevented   by  carrying  out   the   bydrolj 
bv  thi-  addition  of  an  anlrydrous  agent  wh  ilvenl 

nstituents  of  the  mixture  and  which  is  cap 

with  the  liberated  acetii    anhydride,  while 

furnishing  a  hydroxy!  group  to  i luce  the  hydrolysis. 

jents  are  :  acetone,  phenol  and  chloral  hydrate  : 
•.  these  mav  be  diluted  with  glacial  a 

acid.     ;    i    B 

tlose  •    Manufacture  of  thread*  of  hydraled .     A. 

Pellerin.     Ft.   Pat.    166,292,   Nov,   20,   1913. 

lirted  from  a  large  numbi 

fine  orifices  inl  lating  bath  and  the  whole  mass 

of  threads  so  formed  is  drawn  off  bj    means  "I"  a  drum. 

the  speed   of   which  can   be   accurately    regulated.     The 

drum  may  be  used  either  as  a  winding  drum  or  a  . 

roller.     The  mass  ol  threads  is  cut   up  and  treated   by 

ding  or  drawing  machinery  as  a  sliver,  being  span  into 

i  by  the  methods  employed  for  textile  fibres.     The 

tin.  section  and   lustre  of  the  component  tila- 

ly  bo  varied  bj   varying  the  speed  of  the  drnm. 

—J.  F.  B. 


Paper  pulp;  Manufacture  of . 

Pat.  165,732,  Deo.  4. 


F.  L.  Stewart. 
1913. 


VI. -BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 


Hydroxy  tutd  ■' 

■ 

.  G     I'.   HiiJ!  g.      '/..    physik    Chom., 

1014,17,  129     168 

Tiik  \ sines  obtained  for  tt 
the  hydroxy  I  group 
tl    ii  hi  the  .i  posit  on.     In  the  follow  uige 

mentis  in  the  order  ol  lity  :  a-hydroxyanthra- 

i/ui  (oo), 

}/S) 

Monosodium  alizarati  talt,     No 

relationship  seem:    to  i  between  the  mordant-dj 

property  and  the  dissociation  oonstanl  or  the  solubility. 
i  oacernin  the  author  regard]  actual 

irmation   as   the    primary    | less,    which    maj 

followed  by  adsorption  or  otb  r  seconds  ■  pro  esses. — S.  R. 


Tns  raw  material  is  digested  with  an  oxidising  agent, 

<.y.  dilute  nitric  acid,  chromic  acid  or  a  mixture  of  dilute 

nitric  and  hydrochlorio  acids  under  a  stcara  pressure  of 

Mmos.   fur  10 — 30  mins.,  then  drained,  washed  and 

"slised  with  a  5 — 10  %  solution  of  sodium  hydroxide 

with   which   it   is   boiled    for   5 — 30   mins.     The   pulp   is 

bleached  with  ordinary  bleach  liquor  which  is  gradually 

brought  to  the  boiling  point,  a  small  quantity  of  dilute 

i  being  then  added.     The  cellular  matter  of  the 

plants  is  separated  by  this  process  from  the  fibres  and 

may  be  collected  for  use  as  n  filling  material. — J.  F.  B. 

Paper    pulp:    Treatment    of .     R.    Marx.     Fr.    Pat. 

466,334,  Dee.  17,  1913.     Under  Int.  Cony.,  May  2,  1913. 
kg.  Pat.  10,353  of  1913  ;  this  J.,  191 1.  20.— T.  F.  B. 

of  sulphite-cellulose    extracts  for    the   preparation   of 
■k.     Fr.  Pat.  466.196.    See  XIII. 

Process  of  tn  '  with  a  view  to  its  conversion  into 

mrlurethd  alcohol.     Fr.    Pat.   465.534.     See   XVIII. 


{Dyeing  [mordanting];   The   theon/   of - 
\    Bancroft.     J.    Phys.    Chem.,    1914 


-.   m.   w.  d. 

18,  335—437. 

V  critical   review   of   the   literature   on    the    theory  of 
ting  leads  the  author  to  conclude  that  there  is  no 
icmical  union,   but  onlv   of  adsorption,  tbe 
.  in  the  ease  of  aluminium  salts  at  any  rate,  con- 
ally  of  a  colloidal  solution  of  the  metallic 
ydroxide.     The  difference  between  the  behaviour  of  wool 
*  merely  one  of  degree  and  would  be  expected 
lesser  adsorbing  power  of  cotton." — J.  B. 


J.  Soe   i  ' 


in    blue  ;    I '■  i  of  — 

II.  E.  Williams  and  U    I'    Drcaper. 
Col.,  1914,  30,  191—192. 

A  hki'i.y  to  Fanvl  and  Goldsmith  ,  of  the  authors' 

suggested   substitution  of   tho   factor  L'ls   for  the 
Ycntiiui.il  one  nf  l  5  tor  the  conversion  of  thi  tide 

obtained  by  igniting  the  precipitated  Prussian  blue  in 
the  determination  of  Prussian  blue  in  Jitcd 

s  Ik  (ties  .1  ,  1912,  1076  ;  J.  Soe.  Dyers  and  Col.,  1913,  18] 
It  is  claimed  that  the  suggested  factor  gives  the  real 
increase  in  weight  of  the  cloth,  which  it  is  more  important 
to  know  than  the  mere  percentage  of  ferrocyanogen 
present.  The  suggested  factor  O -O!  355  to  !>■  used  instead 
of  the  usual  factor  0*00955,  when  the  estimation 
curried  out  by  distillation  with  cuprous  chloride  and  acid 
is  defended  on  the  ground  thai  the  latter  figure  gives  a 
result  which  is  30%  helov,-  the  actual  weight  of  Prussian 
blue  present  on  the  fibre,  owing  to  the  large  amount  of 
utter  of  hydration  present  in  Prussian  blue.  This  water 
varies  under  different  conditions  of  formation  of  the  blue 
but  tho  suggested  figure  is  based  on  experience  and  the 
lible  error  is  not  greater  than  the  experimental  error 
in  the  analysis. — J.  B. 

per  on  woollen  cloth  .   .1   test  fur .     A.   Edge.     J. 

Soe.  Dyers  and  Col.,  1914,  30,  188—189. 

Copper  stains  so  faint  as  not  to  be  detected  by  the  ferro- 
cyanide  test,  showed  up  on  dyeing  with  dvestu'fs  sensitive 
to  copper,  e.g..  Acid  Alizarin  Violet  X.  Cyprus  (Jreen  B, 
Diamond  Green  3G.  The  cause  of  the  stains  was  friction 
of  the  cloth  on  a  brass  part  of  the  milling  machine. — J.  B. 

Analysis  of  Turkey-red  oil.     Herbig.     See  XII. 

Patents. 

Silk-iecighting :    Process   of  removing   tin  from    phosphate 

lijuors     used     in -.      E.      Meili.      Hawthorn.      X  ..I., 

Assignor  to  Weidmann  Silk  Dyeing  Co,  Paterson,  X.J. 
U.S.  Pat.  1,094,671,  April  28,  1914. 
Phosphate  baths  which  have  been  used  in  the  tin-phos- 
phate method  of  weighting  silk  are  regenerated  by  adding 
sodium  silicate  to  the  hot  bath,  the  precipitated  silicic 
acid  carrying  down  with  it  the  tin  and  other  metallic 
impurities. — J.  B. 

Dyeing,     bleaching,    centrifuging.     etc..     textile    materials; 

'  ipparatusfor .     W.  Besch,  Bmningcn.  Switzerland. 

U.S.  Pat.  1,095,028,  April  28,  1914. 
The  casing  of  a  hydro-extractor  is  connected  with  a  circu- 
lating pump.  The  interior  of  the  drum  of  the  hydro- 
extractor  is  fitted  with  removable  bases  having  perforated 
ends  which  register  in  tluid-tight  connection  with  the 
perforated  portions  of  the  walls  of  the  drum.  Means  are 
provided  for  raisin-  the  drum  so  that  its  upper  cud 
engages  in  fluid-tight  connection  with  the  upper  portion 
of  the  Casing,  whi  ^  upon  liquid  can  be  circulated  by  the 
pump  through  the  boxes  and  casing  in  either  direction. 
v      c  "  —J.  B. 
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Cl-  VII.— ACIDS;  ALKALIS;  SALTS;   NON-METALLIC  ELEMENTS. 


[June  15.  1914. 


Am  vliceous  substances ;  Protest  for  rendering soluble. 

a  Lepetit.   Dollfus  et  Gansser.     Fr.  Pat.  466,275, 
May  29,  1913.     Under  Int.  Conv.,  March  10,  1913. 

Pancreas  or  pancreas  extract  is  used  for  converting  starch 
or  analogous  substances  into  partially  or  completely 
soluble  products,  eg.,  in  the  manufacture  of  dressing  or 
finishing  preparations  or  for  removing  mucilaginous 
substances  from  fabrics. — L.  E. 

Bucking ;     Composition    of    matter  suitable  for .     K. 

Bohn,  Mannheim,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik.  Ludwisrshafen  on  Rhine,  Gennanv.  V.:.-. 
Pat.  1,095,793,  May  5,  1914. 

Fr.  Pat.  392  S5S  of  190S :  this  J.,  1909,  89.— T.  F.  E. 

it  materials  ;  Gaseous  or  lilt  treatment  of .     J-.  T  . 

and  E.  Brandwood,  Bun-.     U.S.  Pat.  1.095.796.  Mav  5, 
1914. 
See  Eng.  Pat.  1762  of  1913  ;  this  J.,  1914,  133.— T.  F.  B. 

Textile   materials;   Gaseous  or   similar   treatment   of . 

J..  T.,  and  E.  Brandwood.  Fr.  Pat.  465.556,  Dec.  1, 
1913.     Under  Int.  Conv.,  Jan.  22,  1913. 

-iz  Eng.  Pat.  1762  of  1913  ;  this  J.,  1914,  133.— T.  F   B. 

T'-xtile  fibres  :  Apparatus  for  treating with  liquids  and 

gases.  J..  T.,  and  E.  Brandwood.  Ft.  Pat.  465.722, 
Dec.  2,  1913.     Under  Int.  Conv..  March  3,  1913. 

See  Eng.  Pat.  52S0  of  1913  :  this  J..  1914.  133.— T.  F.  B. 

Silt;     Process  for    weighting trith    hematoxylin.     F. 

Muller.  Fr.  Pat.  465.449,  Xov.  28,  1913.  Under  Int. 
Conv.,  April  5,  1913. 

-  :  I  Eng.  Pat.  26.735  of  1913  ;  this  J.,  1914,  418.— T.  F.  B. 

Dyeing,  bleaching,  or  similarly  treating  textile  goods  on 
rollers  or  similar  apparatus.  J..  T.,  and  E.  Brandwood. 
Fr.  Pat.  465.501,  Nov.  29,  1913.  Under  Int.  Conv., 
Jan.  8,  1913. 

See  Eng.  Pat.  551  of  1913;  this  J.,   1914,  133.— T.  F.  B. 

Dyeing  and  printing  by  means  of  naphihazarin  derivatives  ; 

Process  for .     Soc.    pour    lTndustrie    Chimique    a 

B31e.     Fr.  Pat.  465.9C>0.  Feb.  17,  1913. 
SKB  Eng.  Pat.  12,790  of  1913  ;  this  J  ,  1914,  197.— T.  F.  B. 

-,g  or  oOteririse  treating  fabrics  or  textiles  ;  Cylinder 

for  use  in .     J..  T..  and  E.  Brandwood.     Fr.  Pat. 

465.977.  Xov.  28.  1913.     Under  Int.  Conv.,  Jan.  7,  1913. 

Sua  Eng.  Pat.  436  of  1913  ;  this  J.,  1914,  133.— T.  F.  B. 

Dyeing  vegetable  fibres  deep  orange-red  or  brotcn   shades  ; 

Process  for arid  dyestuffs  ad  hoc.     H.    Levinstein, 

J.  Baddilev.  and  Levinstein.  Ltd.  Fr.  Pat.  465.979, 
Xov.  29,  1913.     Under  Int.  Conv.,  Xov.  29,  1912. 

Eng.  Pat.  27,525  of  1912  ;  this  J.,  1913, 1005.— T.  F.  B. 

Printing  textile  fabrics  and  similar  goods.  H.  Levinstein, 
and  Levinstein,  Ltd.  Fr.  Pat.  466.224,  Dec.  16,  1913. 
Under  Int.  Conv..  Dec.  17,  1912,  and  Jan.  15,  1913. 

Eng.  Pats.  29,021  of  1912  and  1123  of  1913  :  this  J„ 
1914,  73.— T.  F.  B. 

Manufacture  and  application  of  a  mem  soap.     Addition  to 
Fr.   Pat.  448,490.     See  X1L 


VII.— ACIDS  ;   ALKALIS  ;   SALTS  ;    NON- 
METALLIC  ELEMENTS. 

Ammonia;    Plant    for  the  synthetic   manufacture    of . 

Chem.  2'e  t.,  April  23,  1914.     [f  .P.. 

The  Badische  Anilin  und  Soda  Fabrik  has  decided  to 
increase  its  capital  by  £900,000  to  cover  the  cost  of  erecting 
the  synthetic  production  of  ammonia  by  the 
Haber  process.  The  works  will  be  capable  of  producing 
eventually  130,000  tons  of  ammonium  sulphate  annually. 


Arsenic  in  hydrochloric  and  sulphuric  acids  ;  Determination. 

of .     R.  F.  Tarbell.     J.  Ind.  Eng.  Chem.,  1914,  6 

400 — 401. 
I>"  the  process  described,  the  arsenic  is  converted  into 
hydrogen  arsenide  which  is  passed  through  a  solution  of 
iodine  in  gasoline,  whereby  it  is  converted  into  arsenic 
tri-iodide  Twenty-five  grms.  of  the  acid  are  treated  with 
35  grms.  of  zinc  and  1  c.c.  of  stannous  chloride  solution  (50 
grms.  Sn  per  litre).  The  sp.  gr.  of  hydrochloric  acid  is  first 
adjusted  to  about  IT  and  that  of  sulphuric  acid  to  about 
1-40  by  addition  of  either  water  or  arsenic-free  acid.  The 
reaction  is  allowed  to  proceed  for  about  2  hours,  with 
warming  if  necessary,  then  20  c.c.  of  sulphuric  acid,  of 
sp.  gr.  1-4  are  added,  and  the  reaction  allowed  to  continue 
for  1  hour  more.  The  evolved  gases  are  passed  through 
a  solution  of  lead  acetate  to  remove  hydrogen  sulphide. 
and  then  through  a  bulb  tube  containing  80  c.c.  of  purified 
60°  gasoline,  20  c.c.  of  water,  and  20  c.c.  of  a  solution  of 
iodine  in  purified  gasoline  (0-6773  grm.  per  litre).  (The 
gasoline  is  purified  by  washing  twice  with  sulphuric  acid, 
then  with  dilute  sodium  hydroxide  and  with  water.)  The 
contents  of  the  bulb  tube  are  subsequently  shaken  with 
200  c.c.  of  sodium  arsenite  solution  (0-264  grm.  arsenic 
trioxide,  1  grm.  sodium  carbonate,  and  1  grm.  sodium 
bicarbonate  per  litre),  the  aqueous  layer  removed  and  tho 
excess  of  arsenite  titrated  with  iodine  solution  (0-6773  grm. 
iodine  and  T2  grms.  potassium  iodide  per  litre).  The 
equations  given  are  : — 

AsH3-3I,  =  AsI3-3HT  j 
2AsI3-3H.O=As20,-f  6HT ; 
As.Cls-2I."-2Hsd=Asj05+4HL 

1  c.c.  of  the  solution  of  iodine  in  gasoline  is  equivalent  to 
0-00005  grm.  arsenic— A.  S. 

Ammonia  ;  Conversion  of into  nitric  acid  or  ammonium 

nitrate,  from  an  economic  standpoint.     0.  Dieffenbach. 
Chem.  Ind.,  1914.  37,  265—269. 

The  cost  of  converting  ammonia  into  nitric   acid  and 
ammonium  nitrate  is  compared  with  that  of  fixing 
ammonium  sulphate,  the  relative  cost  of  production,  per 
unit  of  nitrogen,  and  the  selling  price  being  given  for  each. 
The   computed   values   indicate   that   oxidation  to   i. 
acid  (even  at  its  present  price;  is  less  remunerative  than 
conversion   into   sulphate.     But   in   factories   producing 
calcium  nitrate  as  a  fertiliser  from  synthetic  nitric  acid. 
where  the  value  of  the  nitrogen  (per  unit)  in  the  dilute 
acid  employed  necessarily  cannot  be  greater  than  that  ir 
ammonium  sulphate  or  Chili  saltpetre,  the  absorpti 
ammonia  by  nitric  acid  is  shown  to  be  more  eeonomica 
than    by     sulphuric    acid,     and    it    is    suggested    tha 
the  production  of  ammonia  from  calcium  cyanamii 
aluminium   nitride  should  be  combined  with  the  mauii 
facture  of  nitric  acid  bv  the  Birkeland-Evde  pr 

— F.  Sc'DX 

MetaUic  sulphates  ;  Action  of  chloroform  on .     Hetho 

of  preparing  anhydrous  chlorides.    A.  Conduche.  Compt* 
rend.,  1914",  158,  1180—1182. 

The  anhydrous  metallic  sulphate  was  placed  in  a  boat  i 
a  tube  and  dried  by  a  current  of  carbon  dioxide.  Chlor* 
form  vapour  was  then  passed  through  the  heated  I 
With  copper  sulphate  sulphurous  and  sulphuric  anbydrid 
and  chlorides  were  formed  at  250:  C.  Between  280:  ar 
3'X':  C,  the  sulphate  was  completely  transformed  in 
cupric  chloride.  Above  400:  C.  cuprous  chloride  »' 
formed.  Other  sulphates  such  as  those  of  lead,  magnesiu) 
calcium,  etc.,  decomposed  at  somewhat  higher  tempei 
tures. — F.  Shdb. 

Hydrosulphite  ;  The  action  of  hydrogen  sulphide  on  sodn 

.     F.   S.  Sinnatt.     J.  Soc.  Dvers  and  Cd 

30,  189—191. 
Htdboges  sulphide  is  without  action  on  dry  hyd 
sulphite  but  reacts  rapidly  in  the  presence  of  wat 
sulphur  being  precipitated  in  a  granular  form  and  tfc 
sulphate  together  with  small  amounts  of  sulphate  a 
sulphite   remaining   in    solution.     The   amounta   of  ; 


\VI.  XXXIII.,  Ho.  ill    Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


01 


absorbed  and  of  sulphur  and  thiosulphate  produoed  agreed 
limatelj      with     the     equation  :     Na.S.o,  ;  II. S 
-  ii      ll.ci-S.   ihr  hydrosulphite  apparently  acting 
a* an  oxidising  agent.     (See  also  Bins,  this  J.,   1903,  son.) 

—3.  B. 

Magnesitt   discovery  in  South  Australia.     Board  of  Trudo 
.1 ..'  May   14,  1914.     [T.R.] 

\\  extensive  deposit  of  high  grade  magnesite  lias  been  dis- 
red  near  Tumby,  on  Eyre's  Peninsula.     It  should  ho 
ble  to  deliver  the  crude  magnesite  at   Port  Adelaide 
f..r  about   25s.   per  ton. 

Magnesium  in  calcium  salts;  Method  for  the  determination 

„/ .       .1.    ('.    Hostettcr.       .1.     Illd.     Eng.    t'hein.,     1914, 

6, 3(».'-  396. 

Mt  ss  of  a  largo  number  of  calcium  salts  from  both 
Aineneaii  and  foreign  manufacturers  were  found  to 
Bontain  considerably  larger  quantities  of  magnesium  .suits 
than  state.l  by  the  makers.  Small  quantities  of  mag- 
nesium m  calcium  salts  could  not  be  determined  accurately 
when  the  ealeium  was  Beparated  as  oxalate  or  carbonate, 
even  when  the  precipitation  was  repeated,  as  an  appreciable 
quantity  of  magnesium  was  invariably  retained  by  the 
precipitate.  Satisfactory  results  were  obtained  by  re- 
moving the  ealeium  as  sulphate  but  the  method  was  too 
tixlioiis  for  ordinary  use.  The  author  recommends  a 
"r<linini.ii  \  concentration  of  the  magnesium  as  hydroxide 
in  a  precipitate  containing  but  a  small  proportion  of 
calcium,  which  can  then  be  analysed  accurately  by  the 
usual  methods.  Ten  grms.  of  the  calcium  salt  are.  dis 
solved  in  dilute  hydrochloric  acid,  the  solution  boiled  to 
expel  carbon  dioxide,  sulphur  dioxide  or  the  like,  neutralised 
with  sodium  hydroxide  in  presence  of  methyl  orange,  and 
the  magnesium  and  a  portion  of  the  calcium  precipitated 
as  hydroxides  by  adding  a  quantity  of  calcium  oxido 
equivalent  to  0-3 — 0-5  grin,  of  calcium  carbonate  or  by 
a  suitable  excess  of  sodium  hydroxide.  Calcium  nitrate, 
acetate,  formate  or  oxalate  should  first  be  ignited  to 
oxide,  of  which  a  portion  is  reserved  for  effecting  the 
precipitation,  and  the  remainder  dissolved  in  hydrochloric 
acid.  The  hydroxide  precipitate  is  dissolved  in  dilute 
hydrochloric  acid,  the  calcium  removed  by  two  successive 
i  it.it  ions  as  oxalate,  and  the  magnesium  in  the  filtrate 
dpitated  as  magnesium  ammonium  phosphate. — A.  S. 

Magnesium   tails;   Action   of on  complex  compounds 

of  aluminium,  iron,  and  bismuth  with  organic  substanct  -. 
A.  Quartaroli.     Gaz.  chim.  ital.,  1914,  44,  I.,  418 — 443. 

If  a  solution  of  a  magnesium  salt,  containing  sufficient 

ammonium    chloride    to     prevent    precipitation    of    the 

magnesium  by  ammonia,  be  added  to  a  solution  of  chloride 

of  iron  or  aluminium,  and  the  whole  treated  with  ammonia, 

I   precipitate  of  a  basic  ferrite  or  aluminate  containing 

I<t  atom  Fe  up  to  6  and  per  atom  Al  up  to  5  atoms  Mg, 

i<  produced.     Also,  iron,  aluminium,  and  bismuth  may  be 

bated   quantitatively    by    a   suitable   excess   of   a 

-mm  salt  from  solutions  in  which  they  are  present 

in  the  form  of  complex  ions  with  hydroxy-acids  or  poly- 

bydrio  alcohols.    In  some  cases  basic  ferritcs  and  aluminate; 

are  precipitated  as  before  ;  in  others  the  precipitate  also 

I  Contains  organic  matter,   probably  owing  to  a  molecular 

rotation  of  the  complex  salt  into  an  ordinary  basic 

salt :  in  the  case  of  iron  and  aluminium  this  basic  salt  is 

I  capable  of  combining  with  magnesium,  but  with  bismuth 

[the  precipitated  basic  salt  is  free  from  magnesium. — A.  S. 

Acid    gaits    of    dibasic .     ///.    Oxalates.     E. 

I'niiilleiseh   and   P.    Landrieu.     Comptes   rend.,    1914, 
158,  1306   -1311. 

It  has  already  been  shown  that  the  acid  salts  of  camphoric 
acid  an'  compounds  of  the  acid  with  the  normal  dimetallic 

imphorate.  being  analogous  in  composition  to  acid  salts 
Jiasic  acids  (Comptes  rend.,  1913,  157,  826;  1914, 

58,  44o).  It  is  now  found  that  acid  potassium  oxalate 
las  the  corresponding  composition,  K2C.,0„H.!C:,0„  the 
lilt  being  decomposed  by  water  into  the  normal"  oxalate 

nd  free  acid. — L.  E. 


Ferric  sulphates ,  Thi  various  normal,  baste  and  acid • 

I'     W'irth  and    It.    liakke.      /,.   anorg.   ('he,,,.,    pill,  87, 
13—46. 

\li, nous  of  preparing  the  different  salts  are  indicated,  as 
,s  also  their  behaviour  towards  watei  and  \fter 

hydrolysis  the  residue  was  always  more  basic  in  character 
id. m  the  solution.     Dehydration  occurred  more  and  in 
readily  with  increasing  acid  nature  nf  the  salt  :  thus,  ferric 

hydroxide  itself  could  only  be  dehydrated  al  high  tem- 
peratures. The  isotherms  of  coquimbite,  Fi  304)  ,'illjO, 
and  ferric  tetrasulphate,  Ke.(S(  >4),. 11  .SI  I,. sll  i  i.  both  for 
water  and  sulphuric  acid  at  25  C.  are  given  rhc  exist- 
ence of  a-  and  /3-copiapite,  31'\  i,0  „SS(  >„27H  _.< »  and 
2Fe,0„6SOj,18H|0,    respectively,    was    confirmed    and 

Quantitatively     investigated.      Ferric     sulphate     solutions 

dissolve  ferric  hydroxide  giving  strongly  basic  solutions, 
which,  however,  are  acid  to  litmus  ;  it  is  BUggested  that 
these  solutions  contain  colloidal  ferric  hydroxide.  Tho 
[  crystalline  separations  from  solutions  of  differing  acidity 
aro  also  exhaustively  described. — I.  It. 

Ferric  sulphatt  and  aluminium  eulphatt  ;  Mutual  solubility 

of .     F.   Wirth  and   15.   Bakke.     Z.   anorg.   Chom., 

1914,  87,47— ,11. 
At  25°  C.  no  double  salt  could  be  caused  to  erystalliso 
from  solutions  containing  ferric  and  aluminium  sulphates, 
neither  could  the  formation  of  mixed  crystal-  be  estab- 
lished. Solutions  containing  more  aluminium  sulphate 
than  is  denoted  by  the  relationship  Fe20, :  A1,0,= 
1:0-3831,  deposited  aluminium  sulphate,  in  other  cases 
ferric  sulphate  was  deposited.  At  the  same  temperature 
the  solubility  of  aluminium  sulphate  could  be  diminished 
by  so  much  as  62-28  ",,  through  tho  addition  of  ferric 
sulphate,  while  the  solubility  oil  ferric  sulphate  could  be 
diminished  at  the  most  by  29-04  %  by  addition  of 
aluminium  sulphate. — J.  K. 

Cobalt    [and    copper]    oxides ;     Higher .     A.    Metzl. 

Z.  anorg.  Chem.,  1914,  86,  358— 36S. 
Iodine  and  sodium  hydroxide  gave  with  cobalt  sulphate 
solution  a  black  precipitate  of  cobalt  peroxide,  Co02> 
and  the  same  oxide,  mixed  with  metallic  silver,  was 
obtained  by  oxidising  the  cobalt  solution  with  silver 
nitrate  and  caustic  alkali.  Hydrogen  peroxide,  in  presence 
I  of  sodium  bicarbonate,  gave  an  unstable  olive  green 
precipitate,  of  the  composition,  CoCoOg,CoC03,  and, 
under  like  conditions,  copper  sulphate  was  similarly 
oxidised,  giving  the  compound  Cu,Cu()4,Cu('t  >3. — F.  Sodn. 

Coppfr  peroxite  [pcroxid'}.     L.  Moser.     Z.  anorg.    <  hem., 

1914,  86,  380—388.  (Compare  this  J.,  1907,  687.) 
Puke  copper  peroxite,  CuO„H,0,  was  prepared  by  the 
action  of  hydrogen  peroxide,  at  a  low  temperature,  on 
an  alcoholic  solution  of  cupric  chloride,  containing 
potassium  hydroxide,  or  on  copper  hydroxide  Buspended 
in  alcohol ; "  also  by  acting  on  finely  divided  copper 
hydroxide  with  an  ethereal  solution  of  hydrogen  peroxide, 
at  about  0°  C.  The  dry  peroxide  decomposed  explosively 
on  warming-  it  gave  almost  the  calculated  quantity  of 
hydrogen  peroxide  when  treated  with  very  dilute  acids 
at  about  0°  C— F.  Sodn. 

Lead  oxides  ;    Determination  of  tin   higher .     /.   lodo- 

mitric  mithod.  J.  Milbauei  and  B.  Kvnicka.  Z.  anal. 
Chem.,  1914,  53,  345—359. 
Diehl's  original  iodometric  method  of  determining  the 
higher  oxides  of  lead  (Z.  anal.  Chem..  1907.  46,  64)  shows 
several  sources  of  error.  The  following  modificat  on  gave 
the  best  results:  A  weighed  quantity  of  the  >grm. 

of  red  lead  or  0-2  grin,  of  lead  dioxide)  was  added  to  a  well- 
cooled  solution  of  .1  grms.  of  sodium  acta!  .rm 
of  potassium  iodide  in  a  mixture  of  100  c.c.  of  water  and 
5  ex.  of  glacial  acetic  acid.  The  iodine  liberated  was 
titrated  as  rapidly  as  possible  with  »  l00-BOdlum  thio- 
sulphate  solution.  Slowness  in  titration  and  rise  of 
temperature  are  sources  of  error.  The  change  in  lodirie- 
value    of    thiosulpbatc    solutions    on    keeping    was    also 
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investigated.  »Y  /  10-solutious  showed  relatively  small 
changes,  and  constant  values  were  attained  only  after  about 
a  week:  but  in  the  case  of  JV/100-solutions  the  change 
occurred  over  much  longer  periods  and  in  some  cases 
the  iodine-value  fell  to  50  °/0  of  the  original.  Dilute 
thiosulphate  solutions  should  thus  be  frequently 
standardised. — J.  R. 

Ceric  oxide  ;    Products  of  the  incomplete  reduction  of . 

A.  Damiens.     Bull.  Soc.  Chim.,  1914,  15,  372—375. 

Sterba  (Comptes  rend.,  1902.  136,  1056)  claimed  to  have 
obtained  an  oxye;irbide  of  cerium,  CeC2,2Ce0»,  bv  the 
reduction  of  cerium  dioxide  with  a  limited  quantity  of 
carbon.  The  author  studied  the  action  of  progressively 
increasing  quantities  of  carbon  on  cerium  dioxide,  and 
found  that  reduction  proceeds  in  three  stages  : 

2Ce02+C=Ce20,4-CO ; 

Ce203+9C=2CeC3+3CO  ; 

CeC3=CeC2+C. 
In  all  cases  the  product  contained  red  crystals,  probably 
mixed  crystals  of  CeC3  and  fused  eerous  oxide,  which  were 
only  slowly  attacked  by  water  and  yielded  solely  acetylene 
hydrocarbons  (completely  absorbed  by  an  alkaline  solution 
of  potassium  and  mercuric  iodides)  on  treatment  with 
acid.— A   S. 

Beryllium  ;    Oxalate   and  acetate  of .     F.   Wirth.     Z. 

anorg.  Chem.,  1914,  87,  7—8. 
At  25'  C.  100  c.c.  of  water  dissolves  63-2  grins,  of  beryllium 
oxalate.  BeC204.3H,0,  while  100  grms.  of  AT/10-sulphurie   ; 
acid  dissolves  72-65  grms.  and  100  grms.  of  A"/10-oxalic 
acid  dis-olves  75-92  grms.  of  the  same  salt.     The  increased 
solubility  in  presence  of  free  oxalic  acid  is  attributed  to    , 
th"  formation  of  beryllium-oxalic  acid,  Be(C204H),.     The    | 
basic    acetate,    Be40(CH3C00)6.    dissolves    slowly    when 
shaken  with  water  at  40s  C.  and  is  thereby  decomposed,    j 
100  grms.  of  chloroform  dissolves  33-3  grms.  of  the  basic 
acetate  at  18°  C.  and  the  resulting  solution  is  very  stable 
towards  reagents. — J.  R. 

Scandium;     Sulphate    and    oxalate    of .     F.    Wirth. 

Z.  anorg.  Chem.,  1914,  87,  9—12. 

At  25°  C.  the  pentahydrate,  Sc2(S04)3,5H,,0,  is  stable, 
but  somewhat  above  100'  C.  this  salt  is  converted  into  the  j 
dihydrate.  At  25"  C.  100  c.c.  of  water  dissolves  54-61  | 
grms.  of  the  pentahydrate,  which  is  thus  the  most  soluble  > 
of  the  sulphates  of  the  rare-earth  metals.  The  solubility 
falls  considerably  in  the  presence  of  small  amounts  of  | 
sulphuric  acid.  The  crystalline,  hydrated  oxalate,  ' 
Sc2(C.04)3,5H20,  is  most  conveniently  obtained  by  the  i 
addition  of  hydrochloric  acid  to  its  hot  saturated  solution 
in  ammonium  oxalate.  In  dilute  sulphuric  acid  it  is  the 
least  soluble  of  the  oxalates  of  the  rare-earth  metals. — J.  R. 


Scandium;  Alkali  double  oxalates  of— — ,-  scandium- 
sulphuric  acid  and  scandium  sulphide.  F.  Wirth.  Z. 
anorg.  Chem.,  1914,  87,  1—6. 

Scandium  oxalate  is  readily  soluble  in  hot  solutions  of 
alkali  oxalates  or  ammonium  oxalate,  and  the  correspond- 
ing double  oxalates  separate  on  cooling.  These  sub- 
stances possess  the  general  formula,  Sc2(C204)3.3R2C204, 
10H20,  and  may  be  regarded  as  the  alkali  salts  of  a  com- 
plex scandium-oxalic  acid,  [Sc(C204)3]H3.  They  are 
nearly  insoluble  in  cold  water  and  in  cold  solutions  of 
alkali  oxalates.  The  ammonium  double  salt  is  soluble  in 
saturated  ammonium  oxalate  solution.  The  scandium 
was  determined  by  precipitation  with  ammonia  from  the 
solution  of  the  ignited  salt  in  dilute  hydrochloric  acid. 
Scandium  hydroxide  is  somewhat  soluble  in  potassium 
hydroxide  solution,  and  hydrogen  peroxide  precipitates 
scandium  peroxide  from  the  solution  thus  obtained. 
Hydrochloric  acid  added  to  the  hot  solution  of  the  double 
oxalates  causes  the  separation  of  scandium  oxalate, 
Sc2(C204)„5H20.  Scandium  sulphate  dissolves  at 
ordinary  temperatures  in  sulphuric  acid  of  sp.  gr.  1-6, 
and,  upon  keeping,  scandium-sulphuric  acid  separates  as 
white  crystals  of  the  composition,  Sc2(S0,)3,3H.S04   or 


[Sc(S04)3]H3.  Scandium  sulphide,  SCjS3.  is  a  light-yellow 
substance  obtained  by  heating  the  sulphate  in  a  current 
of  hydrogen  sulphide. — J.  R. 

Scandium  ;     Contribution    to    the    knowledge    of .     J. 

Sterba.     Z.  Elektrochem.,  1914,  20,  289—295. 

Scandium  was  isolated  from  wolframite  residues  by 
dissolving  the  oxides  in  hydrochloric  acid  and  precipitating 
with  ammonium  fluoride.  To  separate  pure  scandium  salt 
from  this  precipitate,  lead,  copper,  etc.,  were  precipitated 
with  hydrogen  sulphide  from  acid  solution  of  scandium 
chloride ;  iron  and  manganese  from  solutions  of  the 
double  scandium  potassium  carbonate,  the  former  with 
potassium  hydrogen  sulphide  and  the  latter  with  iodine 
in  potassium  iodide  solution  ;  molybdenum  was  removed 
as  sulphide  by  precipitation  in  presence  of  formic  acid  ; 
and  thorium,  yttrium  and  ytterbium  by  the  precipitation 
of  the  double  scandiam  sodium  carbonate,  combined  with 
the  fractional  crystallisation  of  scandium  formate.  A 
specroscopieally  pure  scandium  oxide  was  thus  obtained. 
The  observation  of  J.  R.  Meyer  that  scandium  forms 
complex  water-soluble  fluorides  was  confirmed,  and  based 
upon  this,  a  simple  and  complete  separation  of  scandium 
from  the  other  lare  earths  was  devised. — G.  F.  M. 

Nitrogen   peroxide  ;    Rate  of  dissociation  of .     W.   L. 

Argo.     J.  Phys.  Chem.,  1914,  18,  438 — 450. 

Experiments  were  made  to  determine  if  any  appreciable 
time  is  required  to  establish  equilibrium  between  NO, 
and  NjO,  in  nitrogen  peroxide  gas  after  an  alteration  of 
pressure.  The  oscillations  of  stationary  sound  waves  were 
used  to  create  very  rapid  changes  of  pressure.  It  was 
found  that  there  was  no  appreciable  lag  in  the  re-establish- 
ment of  the  equilibrium,  this  being  true  for  the  dry  gas 
and  for  gas  containing  0-32  %  by  vol.  of  water  vapour. 

— J.  B. 

Hydrogen  peroxide  and  sodium  perborate  ;    Decomposition 

of ,in  alkaline  solutions.    R.  !~chenck,  F.  Vorlander 

and  W.  Dulx.     Z.  angew.  Chem.,  1914,  27,  291—296. 

Determinations  of  the  stability  of  hydrogen  peroxide 
in  alkaline  solutions  showed  the  velocity  of  decomposi- 
tion  to   be    dependent    upon    the    concentration   of  the 
hydroxyl    ion.     The    stability    was    increased,    however. 
by  the  addition  of  sodium  pyrophosphate,  in  spite  of  the 
alkaline   reaction   of   solutions   of   that   substance.     Thi- 
result  is  attributed  to  the  formation  of  a  perpyrophosphate. 
Na2P20;,2JH202,  which  is  perfectly  stsble  when  isolated 
Sodium     pyrophosphate     exerted     a     similar     protective 
influence  upon  solutions  of  sodium  perborate,  in  which  the 
following      equilibrium      is     regarded      as      existing  :— 
4XaB03+5H20?:Na2B4074-2NaOH+4H802.      In  agree 
ment     with     this,     solutions      of     hydrogen      peroxide 
were  preserved   by  the  addition  of  equivalent  amount- 
of    borax    and    sodium    hydroxide.     In    both    cases   thi 
protective   action  is   inhibited   by   the   addition  of  veri 
small  amounts  of  free  alkali. — J.  R. 


Heavy  chemicals  in  the  United  Stales.     Oil,  Paint,  and  Dm: 
Rep.,  May  11,  1914.     [T.R.] 

Imports  of  bleaching  powder  into  the  United  States  i- 
1913  amounted  to  30,800  short  tons,  compared  wit! 
37,120  tons  in  1912,  41,450  tons  in  1911,  50,500  ton 
in  1910,  45,700  tons  in  1909,  and  56,600  tons  in  190' 
Imports  from  England  have  decreased  from  aboi. 
30,000  tons  in  1911  to  22,250  tons  in  1913,  whilst  German 
supplies  about  6000  tons  annually.  The  output  b 
American  works  amounts  to  about  90,000  tons,  of  wbit 
about  30.000  tons  is  exported. 

The  output  of  caustic  soda  in  1913  reached  about  190.01 
tons,  of  which  about  20.000  tons  was  exported.  Tl 
exports  to  Canada  average  15,000  to  20.000  drums 

Arsenic  was  imported  to  the  extent  of  4130  tons  in  191 
which  decreased  to  3340  tons  in  1913.  Imports  fro 
Europe  have  practically  ceased,  the  only  material  source 
foreign  supplv  being  Canada.  The  output  last  year  in  V 
United  States  was  2375  tons,  and  in  1912,  3141  tons. 


\    i     \  Will  .    fto.   11. | 


Cl.  VIII.— CLASS;    CERAMICS. 


.-.<.  i 


I  ohimili  \c  •'•  '■  ■  i: ■  i  •■■■'  acid.    Kedi 

S      will. 

I'v  I  i 

...  in  I' '  manufa 
of.  \.  Nemea,   Brussels.     Eng.   Pat.  24,223,  Oct. 

US,  1913. 
A  niAMKWOBK  of  Hat  and  angle-iron  bora,  rigidly  joined 
together,  oarries  the  bottom  or  tray  of  the  ohamDi  mil  is 
o  the  iron  uprights,  which  support  the  walls  of  the 
ohamber,  ami  which  are  suspended  from  the  roof  of  the  Bhed 
the  chamber.  The  uprights,  which  are  of 
circular  section,  are  Battened  .it  intervals,  and  the.  parts 
thus  deformed  arc  embraced  by  lead  bands,  which  are 
"  soldered  "  to  the  walls  of  the  lead  ehamlier  and  hold  the 
latter  in  position.  Collars,  secured  by  pins.  ma\  n 
the  Battened  projections  on  the  uprights,  the  fastening 
bands  in  that  eoso  resting  upon  the  collars.  Tho  bottom 
of  the  chamber  rests  on  a  wooden  floor,  which  enables 
leakages  of  acid  to  be  readily  detected. — 0.  R. 

'iiui :  Manufacture  of from  nitrogen  and  hydrogi  n. 

N     laro.     tier.     Pat.    272,038,    Oct.    14,    1910. 

\  mixture  of  smla  lime,   potash-lime,  or  the  like  with 

urn  or  vanadium,  or  both,  is  used  as  catalyst  in  the 

synthesis  nf  ammonia  from  nitrogen  and  hydrogen  under 

pressure     at     a     high    temperature.    'The    catalyst     is   less 

five  t!  an  metals  of  fie  iron  gr,  up  to  contact  poison-', 

so  that  commercial  hydrogen,  obtained,  for  example,  by 

the  decomposition  of   hydrocarbons,  can  be  used   in  the 

V  S. 

Cyan  ,    ipparatus.     V.  M.  Weaver,  Harris- 

burg,  Pa.     U.S.  Pat.  1,093,749,  April  21,  1914. 

The  reaction  chamber  contains  inclined  grate  bars  which 
can  be  constantly  agitated,  and  an  adjacent  heating  plato 
with  imbedded  gas-heating  pipe;  the  plate  is  heated  bj 
a  burner  beneath.  Calcium  carbide  is  fed  continuously 
the  plate  and  bars  and  nitrogen  forced  npwarde 
through  the  bars,  which  are  perforated.  Tho  imbedded 
gas-heating  pipe  may  receive  nitrogen  from  an  external 
from   the   heating  zone  for  re-circulation. 

— F.  SODH. 

npounds ;   Process  oj  making .     T.   B. 

Allen,  Assignor  to  The  Carborundum  Co.,  Niagara  Falls, 
NY.     U.S.  Pat.  1,093.810,  April  21,  1914. 

irbide  and  a  metal,  e.g.,  iron,  are  heated  together 
in  contact  with  substantially  pure  nitrogen. — F.  Sodn. 

Metallic  bodies;  Method  for  the  protection  of- aye 

the   action   of   nitrous  fumes.     Norsk    Hvdro-Elektrisk 

Kvaelstofaktieselskab.     Fr.  Pat.  40.5,739,"  Dee.  4,  1913. 

To   protect   them  against  the  action  of   nitrous  funics. 

metallic  surfaces  are  supplied  with  a  sufficient  quantity 

ater,  which  is  allowed  to  flow  in  a  thin  layer  over 

It    is    not   necessary   to    use    alkaline   solutions, 

"  the  thin  film  of  metallic  oxide  formed,  effects  the 

required  protection. — T.  St. 


Litharge  ;   Process  ami   installation  for  the   manufacture   of 

.     E.  Barthelmess.     Fr.  Pat.  466,129,  Dee."  13,  1913. 

|  A    pbab-sbapbtj    oxidation    chamber,    mounted    in    an 
; inclined   position,    communicates   at    its   lower   wide   end 
with  a  melting  pot  for  lead,  the  whole  being  enclosed  in 
'he  masonry  of  a  furnace  and  heated  externally  by  the 
llurnace  gases.     A   central  rotating  shaft   passes  longitu- 
dinally through  the  oxidation  chamber  and  carries  scrapers 
which  remove  deposits  from  the  wall  of  the  saime,  and  also. 
it  its  lower  .nd.  a  centrifugal  wheel  which  dips  into  the 
pot  and  pulverises  the  molten  lead,  and,  at  the 
<anie  time,  acts  as  a  fan,   drawing  in  air  or  other  gas 
staining    oxygen    and    creating    an    upward    draught 
hrough  the  oxidation  chamber,  so  that  the  finely  divided 
itharge  produced  by  oxidation  of  the  lead  is  discharged 
t  the  upper  end,  whence  it  is  carried  by  a  conveyor  to 
oUecting  vessels.     The  gas  is  returned  to  the  oxidation 


iber  after  passing  through  hi  onry 

■  .I  the  furnace.     A  regulated  quantity   ol   watei   >    intro- 

ud  into  the  current  of  gas  lusl  b*  (brawn  into 

I'lati'  ii  .l.i  i    ber  by  the  fan.    -A.  B. 

■  of .    J.  Y.  Johnson, 

London.  From  Badiaohe  Anilin  and  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Bug,  Pat.  9268, 
April  19,  1913. 

Bra  l'Y.  Pat.  464,237  of  1013  ;  this  J.,  ion,  549.— T.  F.  B. 

itiitlnr  to  refined  fait;  Process  for  making  table 

from  molten  sodium  chloride.  G.  licrgcn  and  L.  Stolz. 
Fr.  Pat.  466,897,  Deo.  8,  1913.  under  Int.  Conv., 
Doc.  9,  1912. 

£  i      Her.  Pat,  209,427  of  1912  ;  this  J.,  1914,  312.— T.  F.  B. 


'//i    nitride    [cyanamide] ;    Process  for   making . 

J.  II.  I.idliolm,  and  Dettifoss  Power  Co.,  Ltd.  Fr.  Pat. 
466,379,  Nov.  27,  1913.  Under  Int.  Conv.,  Feb.  24, 
1013. 

See  Eng.  Pat,  28,524  of  1913  ;  this  J.,  1941,  250.— T.  F.  B. 

Asbestos;  Purification  of .  \V.  R.  Whitney,  Schenec- 
tady, Assignor  to  General  Electric  Co.,  New  York. 
IS.  Pat,  1,004,505,  April  28,  1914. 

See  Eng.  Pat,  24,259  of  1911  ;  this  J,  1912,  722.— T.  F.  B. 

Hydrogen  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Aniliu  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  12,978,  June  4,  1913. 

Sbs  Fr.  Pat.  403,114  of  1913 ;  this  J.,  1914,  313.— T.  F.  B. 

Hydrogen  :  Impts.   in  and  apparatus  for  the  production  of 

.     A.     Mosserschmitt,    Stolberg,     Germany.     Eng. 

Pat,  17,091,  Aug.  I,  1913. 

See  Fr.  Pat.  401,024  of  1913  ;  this  J.,  1914,  313— T.  F.  B. 

Hyimgen  ;  Production  of by  the  iron  reaction  process. 

A.     Messerschmitt,     Stolberg,     Germany.     Eng.     Pat. 

18,942,  Aug.  20,  1913. 
See  Ger.  Pat.  208,339  of  1912  ;  this  J., 1914,  137.— T.  F.  B. 

Hydrogen  ;  Reducing  and  oxidising  vessel  for  producing 

by  the  action  of  reducing  gases  and  steam  on   iron  ore. 

Berlin-Anhaltische       ,Maschinenbau-A.-G.       Fr.       Pat. 

405,474,   Nov.   28,   1913.     Under  Int.  Conv.,  Dec.   11, 

1912. 
Ske  Eng.  Pat.  28,390  of  1913  :  this  J.,  1914,  250.— T.  F.  B. 

[Sulphurous)  fume-destroying  process.  S.  W.  Young,  Palo 
Alto,  Assignor  to  The  Thiogen  Co.,  San  Francisco. 
U.S.  Pat,  1,094,707,  April  28,  1914. 

See  Fr.  Pat.  450,786  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 


Vin.— GLASS;    CERAMICS. 

Zirconium    dioxide  ;   Production  of  fireproof  articles  from 

.     O.   Ruff,   H.   Seiferheld,   and   O.    Bruschke.     Z. 

anorg.  Chem.,  1914,  86,  389—400.  (See  this  J.,  1913, 
866.) 
Crucibles  prepared  from  zirconium  dioxide  (mixed 
preferablv  with  1%  of  dry  starch  and  3%  of  magnesia), 
and  fired"  first  at  1450°  C.  and  then  at  2200  C  were 
found  to  be  almost  impervious  and  to  resist  a  temperature 
of  over  2200°  C  in  the  vacuum  electric  furnace,  They 
were  successfully  employed  in  determining  the  boiling 
point  of  pure  iron,  etc.  and  for  fusing  tungsten  alloys. 
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Patents. 

Furnace-slug:  Process  for  obtaining  from a    material 

similar  to  ordinary  potteru  or  the  like.  M.  Chiapponi, 
Paris.  Eng.  Pat.  24,141,  Oct.  24,  1913.  Under  Int. 
Conv.,  March  3,  1913. 

See  Fr.  Pat.  455,381  of  1913  ;  this  J.,  1913,  945.—  T.  F.  B. 

Enamel  on  sheet  iron  ;  Process  for  preparing  an .     L. 

Honigraann.     Fr.  Pat.  465,574,  Dec.   1,  1913.     Under 

Int.  Conv.,  April  4,  1913. 
See  Eng.  Pat,  28,398  of  1913  ;  this  J.,  1914,  355.— T.  F.  B. 

Retorts  for  use  in  the  manufacture  of  gas  for  ill  11  mi  noting 
and   heating   purposes.     Eng.    Pat.    9176.     See   IIa. 


IX.— BUILDING  MATERIALS. 

Patents. 

Waterproofing  and  colouring  bricks,  tiles,  earthenware  and 
the  like.  H.  A.  H.  Moore,  London.  Eng.  Pat.  10,493, 
May  5,   1913. 

Bricks  and  the  like  are  wholly  or  partially  immersed  in  a 
bath,  heated  to  about  300°  F.  (1493G),  of  white  refined 
paraffin  wax,  to  which  a  quantity  of  fine  clear  rosin  is 
added  prior  to  the  addition  of  aniline  &ye  or  other  colouring 
medium. — B.  N. 

Concrete    blocks    or    articles;     Induration    of .     J.    S. 

Rigby,  Liverpool.  Eng.  Pat.  11,498,  May  17,  1913. 
Induration  of  concrete  is  effected  by  steam  super- 
saturated with  moisture.  In  or  on  the  floor  of  a  closed 
chamber  containing  the  concrete  blocks  or  articles  is  a 
number  of  boxes  filled  with  pumice-stone  or  like  material, 
and  to  which  water  is  supplied.  The  steam  is  passed 
through  these  boxes  and  thus  becomes  supersaturated 
with  moisture. — O.  R, 

Cementitious  product  and  process  of  making  same.  Process 
of  making  a  cementitious  composition.  W.  E.  Carson, 
Riverton,  Va.  U.S.  Pats.  1,094,876  and  1,095,180 
April  28,   1914. 

(1).  An  intimate,  finely  ground  mixture  of  highly  alum- 
inous slag  and  quicklime  is  partially  hydrated,  so  as  to 
form  compounds  capable  of  setting  on  the  further  addition 
of  water.  (2.)  Quicklime  is  added  to  clay,  which  has  been 
pugged  with  just  sufficient  water  to  slake  the  lime  and  yield 
a  dry  product,  the  mixture  being  then  roasted  below  the 
sintering  point,  say  at  6005— 800' F.  (315° — 426°  C). 

—O.  R. 

Fibrous  material  [silicon  oxycarbide]  and  process  of  making 

the  same  ;    Refractory .     E.   Weintraub  and  F.   A. 

Kroner,  Lvnn,  Mass.,  Assignors  to  General  Electric  Co 
U.S.  Pat.  "1,094,352,  April  21,  1914. 

A  mixture  of  silicon,  or  material  yielding  it,  and  a  catalyst 
(e.g.,  calcium  fluoride)  is  heated  (preferably  to  13003 — 
1400°  C.)  in  a  space  enclosed,  at  least  partially,  by  a  porous 
wall  through  which  oxides  or  other  gaseous  compounds  of 
carbon  are  allowed  to  diffuse. — F.  Sodn. 

Drying  of  wood  and  other  substances.     E.  Wiart,  Suresnes, 

France.     Eng.  Pat.  10,198,  April  30,  1913. 
See  Fr.  Pat.  449,913  of  1912  ;  this  J.,  1913,  476.— T.  F.  B. 

Roof     coverings;      Manufacture     of .     A.     Maschke, 

Brussels.     Eng.  Pat.  1155,  Jan.  15,  1914.      Under  Int 
Conv.,  Jan.  20,  1913. 

See  Ger.  Pat.  264,407  of  1913  ;  this  J.,  1914,  138.— T.  F.  B. 

Artificial  stone  from  natural-rock  ivaste  ;  Process  for  the 
production  of .  W.  Laufer,  Cracow,  Austria- 
Hungary.     U.S.  Pat.  1,094,727.  April  28,  1914. 

See  Eng.  Pat.  18,883  of  1912  ;   this  J.,  1913,  290;— T.  F.-B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Slag  ;    Utilisation  of  the  waste  heat  of .     Times,  May 

21,  1914.     [T.R.] 

Much  has  been  done  in  the  last  few  decades  to  utilise  the 
heat  in  iron  blast-furnace  slags,  the  annual  production  of 
which  amounts  to  close  on  200,000.000  tons.  If  their 
temperature  is  taken  at  1500°  C.  the  quantity  of  heat 
they  contain  must  be  enormous,  all  of  which  is  wasted. 

Efforts  were  made  some  years  ago  by  the  late  Sir  Low- 
thian  Bell  to  save  this  heat,  but  the  state  of  engineering 
achievement  in  his  time  did  not  permit  a  satisfactory 
solution  of  the  problem.  Further  experiments  have  been 
in  progress  at  the  Clarence  Works  of  Messrs.  Bell  Brothers, 
Middlesbrough,  for  some  four  years,  the  patents  being  in 
the  hands  of  the  Slag  Power  Company.  The  first  plan  was 
to  drop  the  molten  slag  as  it  comes  from  the  blast  furnaces 
into  water,  and  use  the  steam  thus  produced  in  a  low- 
pressure  turbine.  But  the  considerable  quantities  of 
hydrogen  and  sulphuretted  hydrogen  produced  along 
with  the  steam  gave  rise  to  difficulties  in  connection  with 
obtaining  the  high  vacuum  necessary  to  the  efficient  work- 
ing of  the  turbine.  These  difficulties  were  overcome,  but 
a  quantity  of  fine  sulphur  was  also  produced,  and  this  it 
was  found  impossible  to  eliminate  from  the  steam.  Yet 
if  it  had  not  been  removed  it  would  have  damaged  the 
blades  of  the  turbine  with  which  it  came  into  contact, 
and  would  also  have  blocked  the  steam  passages.  Another 
difficulty  was  caused  by  the  fact  that  the  hot  blast-furnace 
slag  when  thrown  into  water  froths  up  into  a  foam-like 
substance,  which  floats,  and  means  had  to  be  devised  for 
submerging  it  and  for  removing  it  from  the  water. 

Instead  of  attempting  to  use  directly  in  the  turbine  the 
dirt}-  steam  generated  by  the  contact  of  the  slag  with  the 
water,  the  plan  finally  adopted  was  to  employ  it  indirectly 
for  generating  clean  steam  by  means  of  a  heat  exchanger, 
the  particular  form  adopted  being  a  Kestner  single-effect 
climbing  film  evaporator.  The  hot  slag  is  run  direct  from 
the  blast  furnace  into  the  primary  generator,  in  which 
an  upright  shaft  with  four  blades  revolves,  keeping  the 
water  in  constant  rotation.  When  the  slag  drops  through 
the  orifice  the  velocity  of  its  fall  carries  it  well  below  the 
lip,  and  before  it  rises  to  the  surface  it  is  swept  by  the 
moving  water  past  the  orifice  and  inside  the  seal.  An 
elevator  then  lifts  it  from  the  generator  and  drops  it 
through  a  second  seal ;  by  this  time  it  is  waterlogged  and 
sinks,  and  it  is  then  collected  by  a  second  elevator,  which 
drops  it  into  railway  trucks  for  removal.  The  dirty  steam 
passes  from  the  generator  to  the  evaporator,  where  it  1- 
used  to  produce  clean  steam,  which  is  employed  in  the 
turbine.  In  the  case  of  copper  slag  the  second  elevatoi 
is  not  required,  since  the  slag  does  not  float  in  water  but 
immediately  sinks. 

Over   740   kilos,    of   water   have   been   evaporated   pel 
1000    kilos,    of    blast-furnace    slag    containing     550.11" 
calories  :     deducting    18,000   calories    removed   with    tin 
slag  at  100°  C.  and  42,000  removed  with  the  water  takei 
up  by  the  slag  (on  the  assumption  that  it  absorbs  60% 
water),   the  available   heat   is  490,000  calories,  or,  if  at 
allowance  of  25%  is  made  for  loss,  367,500  calories,  whicl 
divided  by  622  give  590  kilos,  of  steam.     As  the  result  0 
many  experiments  the  average  efficiency  of  the  evaporate 
is  found  to  be  91%,  but  taking  it  at  only  80%  the  arooun 
of  clean  steam  available  for  the  turbine  is  472  kilos.,  an' 
this  with  a  consumption  of  13  kilos,  of  steam  per  horsi 
power,   which   is   an   excess   of   that   guaranteed   by   tii 
makers  of  the  turbine  with  a  vacuum  of  28-5  in.  and 
vacuum  of  7  in.  over  the  water  in  the  evaporator,  mean 
a  yield  of  over  36  h.p.  per  1000  kilos,  of  slag.     Copper  sla 
contains  less  heat   than   blast  furnace   slag,   the   amoiii 
being  found  by  experiment  to  be  from  318  to  350  calorii 
per  kilo.,  and  therefore  by  a  similar  calculation  1000  kil" 
will   produce  281   kilos,   of  clean  steam,  equivalent  to 
yield  of,  say,  21  h.p.  in  the  turbine. 

It  is  estimated  that  with  a  1000-kw.  plant  with  75' 
load  the  cost  of  generating  1  kw.  would  be  0-32d..  when 
with  a  high-pressure  steam  plant  using  coal  at  14a.  6d. 
ton  it  would  be  0-48d.,  the  economy  realised  by  the  a 
of  the  heat  from  the  slag  being  thus  016d.  per  kw.,  »hi 
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under  the  oonditiona  stated  would  amount  to  £4,300  a 
It  is  stated  thai  the  upkeep  of  the  generator  and 
evaporator  is  small.  As  the  slaLt  goes  direotly  into  the 
rater,  only  steam  a(  100  C  cornea  n  oontaol  with  the 
plant,  which  is  thus  not  Bubjeotod  to  any  great  differences 
of  temperature,  while  experience  indicates  thai  there  is 
i  Hon  from  the  gaaos  on  the  plates  ot  tubes  of  the 
evaporator,  provided  thej  are  kept  clean. 

ore  :l, .posit  in  Minnesota.      Board  of  Trade  J., 
Slay  It.   1914.     [T.R.] 
A\   BXl    nsive  deposit   of  very    high   crude   manganese   ore 
has  been  discovered  on  the  Cayuna  Range,  in  the  northern 
of  Minnesota. 

•   iron  for  roofing;    Nature  of  tin'   protective  oxidised 

anting  of .     Matweeff.     Rev.  Met.,  1914, 11,  480— 

182 

Thk  protective  coating  of  roofing  (Russian)  iron,  although 

listing    mainly   of    the    magnetic    oxide,   also  contains 

forrous   oxide,    present    in   a    compact    state    in   contact 

with  the  metal  and  forming  a  kind  of  skeleton  iii  which  the 

tive  but  porous  and  friable  magnetic  oxide  is  held. 

— W.  E.  F.  P. 

Crucible    v.     etectric    furnaces.     C.    T.    Nesbitt. 
(hem.   World.   1014.  3,   131—132. 

With  electric  power  costing  0-66d.  per  kilowatt-hour 
(the  price  in  Sheffield),  the  melting  costs  for  the  production 
of  steel  in  crucible  and  electric  furnaces  are  about  the 
10s.  |ht'  ton.  The  electrio  furnace  has  the 
advantage  as  regards  output,  which  more  than  balances 
the  hiiiher  initial  cost.  It  has  also  an  immense  advantage 
in  that  the  commonest  scrap  or  pig  iron  can  be  con- 
verte  I  into  steel  equal  to  the  best  crucible-made  product, 
and  of  any  desired  carbon  content,  with  certainty  and 
without  trouble.  The  labour  costs  of  the  two  processes 
are  about  the  same. — T.  St. 

Iron.  -:■■!  and  nickel;  Relation  between  the  variations  of 
magnetism  and  electrical  resistance  of nl  high  tem- 
peratures.    K.  Honda.     Rev.  Met.,  1014,  11,  483 — 4SS. 

Hktkrmi nations    were    made    with    pure    nickel    (up    to 
800    £),    pure    iron    (up    to    000—1  (RIO    ('.)    and    steels 
containing  respectively  C  004  and  l-30°o  (up  to  000   C.) 
In   each    of    the    temperature-resistance    curves   a    break 
irred   at    the   temperature  corresponding   to  the  dis- 
tance of  ferromagnetism.     The  variations  of  resist- 
between  100    and  l'imi    c.  corresponding  to  magnetic 
alteration  in  steels  were  very  slight.     The  results  confirm 
the   view    that    the    magnetic    transformation   is    not   an 
kllotropic  change  but  only  a   progressive  alteration,   with 
temperature,  of  the  property  of  one  phase.     (See  also  this 
i ..  1014,  83.)— W.  E.  F.  I'.  ' 


Titanium-iron    alloys.     J. 


Lamort. 
— 234. 


Fcrrum.     1014.    11, 


with  Ti  up  to  .'4  %,  were  examined  by  the  method 
■f    thermal    analysis    and    microscopically.     Three    con- 
stituents were  observed,  viz.,  a  solid  solution  of  titanium  in 
iron,  an  eutectic  (Ti    13-2  ",,.   m.   pt.    120SJ   C),  present 
a   with  Ti    6-3—19-9  ",,.    and    crystals,    probablv 
ii    (Ti    22-31    °„).        The    temperature     of     the 
transformation    point    was    lowered    in    direct 
n    to    the    titanium    content,    being    690'  C.    for 
In   Brinell  tests   with  a  load  of  500   kilos., 
he  hardness  rose  from  06  for  pure  iron  to  484  with  Ti 
with  a  load  of  1000  kilos,   alloys  with  Ti  over 
5  "„    fractured     Commercial    samples    of  ferro-titanium 
ree    from    carbon    contained    practically     no    titanium 
itride.      The     titanium     content      varied     considerably 
i   different     parts    of    large    pieces.     In    ferro-titanium 
•ntaining    carbon    the    titanium    was    present    in    some 
1'ses  wholly  as  metal  and   in   others   wholly   as  nitride. 
'  id  this  is  probably  the  cause  of  the  contradictory  reports 
I    to  the  effect   of  titanium   on  the   properties  of   iron 
1.     The   addition   of   the   same   brand   of   ferro- 
panium  might  in  two  eases  yield  different  results  accord- 


ing  to  ti ndil i  of  temperature,  eto.,  as  affe 

the  possible  formation  of  nitride.      hi  malting  the  anal]  IBS 

the  samples  were  treated  with  hydrochloric  aoid  in  i 
current  of  carbon  dioxide,  when  the  nitride  remained 
undissolved.    The  dissolved  titanium  was  titrated  with  a 

standard  solution  of  ferric  chloride  with  ammonium 
thiocyanate  as  indicator.  The  residue  was  ignited  to 
oxide,  and  silica  removed  bj    means  of  hydrofluoric  acid. 

— T.  Sr 

Iron;    Effect  <>f  addition   ngentu  in   the  rlertro-drposition  of 

.     ().    P.    Watts  and   N.    H.    Li.     Met.   and  (Jhcm. 

Eng.,  1014,  12,  .it.!. 

Thk  use  of  a  pure  chloride  electrolyte  is  not  practicable,  but 
the  admixture  of  some  ferrous  chloride  with  a  sulph.it  ■ 

solution  improves  the  smoothness  of  the  deposit  ;  hut  more 
satisfactory  deposits  aro  obtained  bj  the  addition  of 
ammonium  oxalate  or  formin  (hcxamcthvlonetotramine). 

— B.  N. 

Platinum  {ami  iridium).     A.  Ranig.    Oesterr.  Zeite.  Berg- 
u.  Hiittenw.,  1914,  62,  203—204. 

The  estimated  total  production  of  platinum  metal  from 
the  Urals  is  given  as:  1007,  310,000;  loos.  250,000; 
lOnO.  264.000;  1010.  275,000,  and  1911,  300.000  oz.  troy. 
The  world's  annual   production  of  iridium   probably  does 

not    exc b   5000    07...    most    of    which    is    used    in    the 

form  of  platinum  alloys;  those  with  less  than  10% 
Ir  are  ductile  and  malleable ;  with  10 — 20  %,  hard 
and  difficult  to  work.  In  1011  it  was  valued  at 
£12  13s.  per  oz.  Reference  is  made  to  the  possibility 
of  considerable  quantities  of  platinum  being  produced, 
in  the  near  future,  at   a  mine  in  Wenden,   Westphalia. 

— W.  R.  s. 

Mercury  recovery  plant  at  FresniBo.     C.  Robinson.     Eng. 
and  Min.  J..   1014,  97,  053—0.54. 

Old  "  Patro  "  tailings  (containing  mercury)  are  treated  by 
hyposulphite  leaching  for  the  recovery  of  silver  in  ono 
department  of  the  plant  of  the  Fresnillo  Co.,  Zacatecas, 
Mexico.  The  silver  sulphide  precipitated  from  the  solution 
contains  200 — 300  grms.  of  mercury  per  ton,  and  the 
metal  is  recovered  in  a  roasting  furnace,  which  has  a  dis- 
tilling hearth  composed  of  fireclay  tiles  resting  on  a  con- 
crete foundation,  from  which  it  is  separated  by  an  iron 
p'ate,  to  stop  leakage.  The  vapours  pass  from  the  furnace 
through  a  flue  to  four  lines  of  condensing  tubes,  con- 
structed of  vitrified  tiles  cooled  by  water  sprays.  The 
open  ends  of  the  condensing  tubes  are  sealed  by  water 
in  a  tank  with  inclined  bottom  and  well  for  collection 
at  the  lower  end. — 0.  R. 

L-'fl  [in  orex]  ;    Volumetric  method  for  the  determination  of 

.     A.  Alder  and  M.  F.  Coolbaugh.     J.  Ind.  Eng. 

(  hem..  1014.  6,  398—400. 
From  0'5  to  1  grm.  of  ore  is  treated  with  nitric  acid  and 
if  necessary,  with  a  small  quantity  of  hydrochloric  acid, 
and  evaporated  with  a  few  c.c.  of  concentrated  sulphuric 
acid.  The  residue  is  treated  with  100  c.c.  of  water. 
bo  led  vigorously,  10 — 15  c.c.  of  alcohol  added,  and  the 
lead  sulphate  filtered  off,  washed  with  a  mixture  of  1  % 
sulphuric  acid  and  10  °0  alcohol  and  then  with 
alcohol,  and  dissolved  in  10 — 15  c.c.  of  a  hot  10% 
solution  of  sodium  hydroxide,  the  filter  being  washed 
successively  with  hot  water,  le.t  water  acidulated 
with  nitric  acid,  and  water  containing  a  little  sodium 
hydroxide.  The  solution  is  treated  with  a  few  drops 
of  phenolphthalein  ami  a  slight  excess  of  potassium  i>  date, 
heated,  and  a  slight  excess  (1".  29  drops)  of  nitric 
of  sp.  gr.  1-2  aided.  The  whole  is  heated  to  boiling, 
cooled  slightly,  tr.  ated  with  15—20  c.c.  of  alcohol,  cooli  d, 
filtered,  and  the  filter  washed  with  dilute  alcohol  (1  :  3) 
until  the  wash  water  gives  no  test  for  iodate  when  treated 
with  hydrochloric  acid,  ammonium  thiocyanate.  and 
chloroform.  The  filter  and  precipitate  are  transferred 
to  a  flask,  treated  with  40 — 50  c.c.  of  dilute  hydrochloric 
acid  (1:2-5)  and  3 — 5  c.c.  of  chloroform,  and  titrated 
with  ammonium  thiocyanate  solution  (2-5  grms.  per  litre 
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u  itil  the  chloroform  is  coloured  violet.  With  ores  rich  in 
lead,  10 — -15  c.c.  of  hydrochloric  acid  of  sp.  gr.  11  should 
be  added  before  the  end  point  is  reached.  The  equations 
given   are  : 

3Pb(I03),+4NH4r'XS  +  16HCl= 
fflra+3fPbQ,+4NHie!+#Ha804+4BCBr+2H,0; 

era  -  x  h  ,<:  xs  -4h„o = 

6l+NH4a+#£04+5H&+HCN'.— A.  S. 

Zinc    in    its   ores :     Rapid   determination    of .     Direct 

application  of    Fraru's   method  to  the   analysis   of  ores. 
S.  Zublena.  Annali  Chim,  Appl.,  1914,  I,  "302—313. 

From  2  to  5  grms.  of  the  ore  are  evaporated  with  30  c.c. 
of  concentrated  sulphuric  acid  and  a  small  quantity  of 
hydrofluoric  acid,  then  diluted  with  water,  the  insoluble 
sulphates  filtered  off.  and  the  solution  diluted  until  it 
contains  25 — 30%  HJSt)<.  and  treated  with  hydrogen 
sulphide  at  T0C  C.  The  whole  is  made  up  to  200  c.c, 
filtered  through  a  dry  filter,  and  150  c.c.  of  the  filtrate 
boiled  to  expel  hydrogen  sulphide,  nearly  neutralised 
with  sodium  carbonate,  heated  to  boiling  and  added,  in 
small  portions,  with  vigorous  agitation,  to  a  boiling  solution 
of  sodium  hydroxide  (7 — 8  grms.  per  0-1  grm.  Zn).  The 
whole  is  boiled  for  5  mins.,  rapidly  cooled,  diluted  to 
500  c.c,  and  filtered  through  an  alundum  filter.  In  100  c.c. 
of  the  filtrate  the  zinc  is  determined  electrolvticallv  bv 
Frary's  method  (this  J.,  1907,  875,  1257).— A.  B. 


Copper  ores;    Notes  on   (ht    leaching  of  oxidised by 

modified  Dorr  classifiers  at  the  Eutle-Duhtth  mine.  C.  S. 
Herzig.  Inst.  Min.  and  Met.,  May  21,  1914.  [Advance 
proof.] 

The  old  method  consisted  in  crushing  to  about  A  in.- 
mesh  and  leaching  in  vats  with  10%  sulphuric  acid 
for  48  hours  ;  the  extraction  varied  between  50  and  70 
per  cent.  The  introduction  of  Dorr  classifiers,  in  which 
wood  was  substituted  for  metal  in  all  parts  in  contact  with 
the  acid,  resulted  in  an  extraction  of  85  %  after 
one  hours  leaching.  Six  classifiers,  8  ft.  wide,  are  used  in 
series  ;  the  first  four,  30  ft.  long,  for  acid  treatment,  the 
last  two,  15  ft.  long,  for  washing  with  water.  The  ore  is 
crushed  to  10-mesh  size,  mixed  with  acid,  and  fed  on  to 
the  first  machine  ;  the  slime  overflows  at  the  lower  end 
and  is  treated  separately,  while  the  coarser  pulp  drops 
into  the  second  classifier  which  receives  fresh  acid.  The 
overflow  from  the  second,  third  and  fourth  machine  is 
electrolysed  ;  that  from  the  last  classifier  but  one  is  fed 
on  to  the  first,  while  the  wash  from  the  last  is  treated  with 
scrap  iron. — W.  R.  S. 


Copper  mattes;   Treatment  of in  the  basic  converter  at. 

the  icorks  of  Karabach  (Ural,  Kishtim  district.)     K.  D. 
Kolasnikow.     Rev.  Met.,  1914,  11,  519—543. 

Mattes  containing  Cu  7 — 19.  Fe  26—60,  S  23—25%, 
are  "  blown  "  in  two  stages.  The  white  matte,  produced  in 
the  first  stage,  generally  approximates  to  Cu2S  in  compo- 
sition. The  coarse  copper  from  the  second  stage  contains 
Cu  98—99%,  together  with  about  97%  of  the  gold  and 
40%  of  the  silver  present  in  the  white  matte.  The  slag 
(containing  Cu  1 — 2%)  varies  in  composition  from 
3FeO,Si02  to  2FeO,Si02  according  to  the  composition 
of  the  matte  bath  and  the  temperature.  The  complete 
data  relating  to  the  treatment  of  about  100  kilos,  of  matte 
containing  Cu  33-5%  are  given  and  discussed   in   detail. 

— \V.  E.  F.  P. 

Brass;     Electrolytic    deposition    of .     C.    W.    Bennett 

and  A.  W.  Davison.     Met.  and  Chcm.  Eng.,  1914,  12, 
340. 

Brass  cannot  be  deposited  on  a  rotating  cathode,  except 
from  cyanide  solutions  and  then  not  satisfactorily.  The 
ratio  Cu  :  Zn  in  solutions  suitable  for  the  deposition  of  a 
brass  varies  not  only  with  variations  of  free  cyanide,  but 
also  with  the  rate  of  rotation  of  the  cathode;  beyond  a 
certain  limiting  speed  zinc  alone  is  deposit- d. — B.X. 


Cyanide  in  dec  rophitinj  solutions;  Determination  of 
free—  .  G.  E.  F.  Lundell.  Met.  and  Chem.  Eng., 
1914.  12,  340. 

A  measured  quantity  of  the  cyanide  solution,  preferably 
containing  from  02  to  0-5  grm.  of  cyanide,  is  diluted  to- 
100  c.c,  treated  with  1  c.c.  of  ammonia  solution,  and  1  c.c_ 
of  a  solution  of  S'9  grms.  of  dimethylglyoxime  in  1  litre 
of  95  %  alcohol,  and  titrated  with  a  standardised 
nickel  ammonium  sulphate  solution  (containing  15-3- 
grms.,  with  5  c.c  of  concentrated  sulphuric  acid,  diluted 
to  1  lit  e)  until  a  permanent  red  precipitate  is  formed. 
In  the  reaction  one  mol.  of  the  nickel  sulphate  combines 
with  4  rnols   of  potassium  cyanide. — B.  X. 

Sodium  and  potassium  salts  ;    Electrolysis  of  fused  mijturcs 

of .     B.    Neumann   and    E.    Ber^ve.     Z.    Elektro- 

chem.,  1914,  20,  271—275. 

The  ro.  pt.  of  sodium  hydroxide  can  be  reduced  by 
addition  of  potassium  hydroxide  to  167°  C.  (58-4  %,. 
KOH).  The  addition  of  sodium  carbonate  to  this  mixture 
raises  the  m.  pt.  Sodium  carl.onate  tdded  to  sodium 
hydroxide  lowers  the  m.  pt.  to  a  minimum  at  280"  C. 
(17  %  Na,C03),  and  a  mixture  of  potassium  aud 
sodium  carbonates  (48-5%  K2C03,  m.  pt.  690°  C.J 
will  lower  it  to  £65°  C,  when  the  melt  will  contain 
79-3  %  XaOH.  The  electrolysis  of  mixtures  of  the  fused 
salts  yields  alloys  of  potassium  and  sodium.  With  a  con- 
stant current  density  the  percentage  of  potassium  in  the 
allov  increases  w  th  that  in  the  melt,  and  from  a 
mixture  of  NaOH  60  and  KOH  40%,  the  alloy 
contains  the  metals  in  the  same  ratio  as  the  melt.  With 
an  increasing  current  density  the-  potassium  content  of 
the  allov  increases  slowlv  loth  from  hvdroxide  and  car- 
bonate melts.— W.  H.  P " 

Metals;    Internal  strains   in   cold-wrought ,   and  some 

troubles    caused    thereby.     E.    Heyn.     Inst,    of    Metals,. 
-May.  1914.     [Advance  proof.] 

Self-straixixg  is  produced  where  jortions  of  a  solid  are 
give  i  a  tendency  to  assume  different  lengths,  and  when 
by  cohesive  forces  they  are  hindered  from  following  this 
tendency,  and  are  foried  to  adapt  themselves  to  a  common 
length  by  elastic  deformation.  In  a  cold-drawn  rod,  the 
core  tends  to  be  stretched  more  than  the  outer  layers,  and 
hence  is  under  compression  whilst  the  outer  layers  are  in 
tension.  Cold-rolling  and  cold-hammering  produce  ten- 
sion in  the  core  and  compression  in  the  outer  layers.  By 
removing  one  portion,  the  other  is  allowed  to  assume  its 
true  length,  and  by  measuring  the  change  in  1<  ngtb,  a 
i  ,-ure  of  the  forn  er  strain  is  obtained.  By  removing 
successive  thin  layers  the  distribution  of  the  longitudinal 
strains  across  a  b;.r  may  be  studied.  Similarly  by  re- 
moving  the  core  and  measuring  the  change  in  diameter 
a  measure  of  the  transverse  strains  is  obtained.  Such 
measurements  made  en  portions  of  the  same  material  after 
annealing  at  different  temperatures  have  sh  «n  that 
internal  strains  are  partially  removed  at  temperatures  much 
below  that  at  which  the  effects  of  cold  wcrk  are  completely 
removed.  Several  special  cases  are  discussed,  and  it  is 
shown  that  fracture  and  cracking  of  engineering  materials 
are  often  the  result  primarily  of  considerable  internal 
strain,  the  forces  determining  the  fracture  being  relatively 
small.  Liability  to  cracking,  especially  in  alloys  of  copper 
and  zinc,  n  ay  often  be  revealed  b.~  dipping  the  piece  in 
mercury  or  in  solutions  of  mercury  salts.  It  is  possible 
to  remove  internal  strains  by  alternate  cold-drawing  and 
cold-rolling.  Results  of  tensile  tests  are  largely  dependent 
upon  the  amount  of  internal  stresses,  and  upon  the  dis- 
tribution of  the  latter  over  the  sectional  area  of  the  bar 
tested.  The  tensile  strength  may  even  appear  to  be 
lowered  instead  of  raised  by  cold  work,  owing  to  the  i-rf"  • 
indicated  by  the  tensile  test  being  completely  masked  by 
the  effect  of  internal  strain. — T.  St. 


cellular    nchcorks   and  groirth  of 
Robin.     Rev,     Met.,     1914,    11, 


Metal* ;     Solidification, 

grains     in .     F. 

489—512. 
By  slow  cooling,  samples  of  aluminium,  lead  and  tin  were 
obtained  in  which,  without  any  dendritic  formation,  the 
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boundaries  ••!  the  grains  coincided  exaotly  with  the 
(network  of  linee)   produced   bj   contraction,     It  is  sue 

■Mted  that  the  metal  solidifies  in  the  amorphous  c lition 

and  boeomes  divided  (.u-  indicated  i-\   the  lines  oi  con 
krsotion)  into  separate  portions,  each  of  which  subsequently 

llises  hi  one  piece  having  a  uniform  orientation 
Tin'  oellulai  network  of  metals  is  apparently  not  oon 
neoted  with  local  variations  in  density,  bul  is  favoured  by 
tlii*  presence  oi  impurities,  The  BtrQcture  is  formed 
abruptly  in  pure  metals  without  apparent  crystallites, 
and  increases  with  .i  slight  tinkling  Bound  on  cooling;  it 
fallows  the  contraction  figures  ol  amorphous  mat. -rials,  and 
is  regarded  as  the  result  of  concentration  at  the  moment  of 
solidification,    due    to   crystallitic    solidification    01    com- 

..ii :  it  is  not  produced  in  bismuth  (which  expands  on 
solidification).  The  growth  ..f  the  grains  on  annealing  is 
effected  bj  the  junction  .>f  crystals  having  the  same 
orientation,  or,  more  frequently,  by  diffusion  aeross  the 
joints  the  grains  which  develop  being  those  having  the 
er   internal   tension   and   not   necessarily   the  larger 

-W.  K.  F.  P. 

Cadmium,   copper  and  zinc.       Physico-chemical  studies  on 

.     /.     E.     Cohen     and     W.     I>.     Helderman.     '/.. 

i.h>sik.  Chem.,  1914,  87,  409—430. 

Mi  wBnn\r>   of  density   after  varying  thermal  treat 
ment.     and     dilatomctric     measurements     showed     tliat 
cadmium,  copper,  and  /inc.  like  tin  and  bismuth  exist  in  a 
metastable  form  .it  ordinary  temperature.     The  transition 
.temperature  is   about  GO  C  for  cadmium  and  70   C.  for 
BOpper,   but   the   value   for  zinc  has   m>t   yet    been   deter 
mined.     The    transitions    take    place    verj     slowly    both 
above  and   below  these  temperatures   so  that    all   forms 
of  the  pure  metals  hitherto  obtain.. 1  are  mixtures  of  at 
least  two  constituents,  and  their  physical  and  mechanical 
nits    refer   to    undefined    systems.     In    the    case    of 
:    and   cadmium   the  transition   temperature   varies 
■a   few   degrees   with    the    previous    history   and    thermal 
treatment  of  the  metal,  suggesting  the  possible  existence 
of  three  modifications. — W.  H.  P. 

Mttals  and  allays  ;    .1  method  of  obtaining  a  }  the 

colour   of .     F.    C.     Thompson    and    E.    Sinkinson. 

Chem.  World,  1914,  3,  132     135. 

us  are  given  of  a  method  of  photographing  metal 
surfaces  under  constant  conditions  of  exposure  and 
and  development.  The  density  of  the  resulting  negativi  - 
is  measured  in  a  Sanger-Shepherd  densometer,  and  the 
ratio  of  the  density  of  the  negative  given  by  silver  to  that 
of  the  negative  given  by  another  metal  is  taken  to  express 
the  degree  of  colour  of  that  metal.  Pure  silver,  and 
silver  containing  Cu  T-."> ",,  were  found  to  be  indis- 
tinguishable, as  were  also  pure  copper,  and  copper  with 
Sn  8-3  °0.  A  German  silver  composed  of  Cu  57.  Ni  T. 
Zn  .'lb  ",,.  gave  a  slight  I  v  higher  colour  figure  than  one 
composed  of  Cu  .V>.  Ni  15,  Zn  30%.— T.  St. 


Colloidal  gold  sedations;    Chemical  and   physico-chemical 

ations  in  the  preparation  of .     W.   Halle  and 

E.  Pribram.     Ber..  1914,  47,  1398—1401. 

Attempts  to  prepare  colloidal  gold  solutions  containing 
particles   of   uniform    size   by    Donau's   method   (Monats. 
i  hem..    1913,   34,  335)   of   bringing  a   hydrogen  flame  in 
MOtact  with  the  surface  of  a  dilute  aqueous  gold  solution 
gave   irregular   results.     It    was   observed   that   the   gold 
■wlution  (or  pure  water)  after  contact  with  the  hydrogen 
ontained  small  quantities  of  nitrous  acid,  and  experi- 
ments in   which  the  gold  salt  was  reduced  by  nitrous  acid 
satisfactory    results,  colloidal  gold  solutions 
'ontaining    particles    of    uniform    size    and    of    different 
■olonrs   being   easily   obtained.     For   example    01    grm. 
>f  sodium   nitrite   was     dissolved   in   -85-5   c.c.  of  water. 
|he  calculated  quantity  of  N   10  sulphuric  acid  (14-5  c.c. I 
:ras  added,  and  portions  of  ■">  c.c.   of  this  solution  were 
jreated  with  :    (1)   145  c.c.  of  water  and  3  drops  of  gold 
ihloride  solution  ( 1  :  100),  (2)  195  c.c.  of  water  and  4  drops 
f  gold  chloride  solution,  and  (3)  245  e.e.  of  water  and  5 
rope    of    gold    chloride    solution.     After    a    short    time 
Nation  (1)   was  of  a  uniform   blue   colour,   solution   (2) 


violet,  ami  solution  (3)   red.    In  m   whii  h 

■  ielded  traces  ol  alkali  to  the  water,  bin bluish  violet 

solut  ions,  were  ai«  i  —  A.  8. 

ial  solution 

by  disintegration.     I>.  Zavrioff.   '/..  phyaik.  Chem., 

I'll  i.  87,  507   -510. 

■  in m.  aqueous   solutions  ol   aluminium,   iroi ag 

nosium,  copper,  lead,  nickel,  and  mercury  |        ired 

lecti  icaJ  .li-uit.-_-i.il  ion  of  tl  ilfstoi  ■ 

discharges  produced  by  means  oi  an  induction  coil  w 
ni-.-   machine.-    A.  S. 

tike-ovens    '■!    <■..,-  icith    blast-furnaces. 

FllMl.        St!      11\. 

■inutrif     diJiriiiiiuiti'in     of    cobalt,     nickel,     iron,     and 
copper.     Hiittn.T.     8ei   Will. 

Pat  km-. 

Steel;     Uanufactun    of .     G.    J.    Boyle,    Doncaster. 

Eng.  Pats.  1306,  Jan.  16;  11,778,  May  20;  12,961, 
June  i  i  14,431,  June  21  ;  ami  16,821,  Julj  22,  1913. 
\  bath  of  molten  st.-rl  of  considerably  greater  depth  than 
wi.ltb.  is  subjected  to  the  action  oi  an  electric  current, 
which  is  caused  to  pass  through  the  depth  of  the  charge, 
so  as  to  enable  slag,  eases,  etc.,  to  ri  the  surface  \, 

the  purified  metal  is  discharged  from  the  bottom  of  the 
receptacle. — W.  E.  F.  P. 

Iron  and  steel ;   Process  for  the  manufacturi  of  a  metal  com- 
bining   tiu    properties  of .     Syndicat    de    Procecles 

Mctallurgiqucs.  Fr.  Pat.  464,717,  -Ian.  20,  1913. 
Refebbd  iron  or  steel  is  treated  with  alkali-  andammonium- 
salts  (free  from  S.  P,  As.  etc.)  to  modify  the  working 
qualities  of  the  metal,  for  example,  steel  (1  ton)  is  ren- 
dered  extra  hard  bj  treatment  with  a  mixture  of  potassium 
bichromate  (300  grms.),  sodium  bichromate  (500),  -odium 
chloride  and  bicarbonate  (each  250),  sodium  borate  and 
aluminato,  potassium  nitrate  and  ammonium  chloride 
b  100  grms.).  The  hardness  is  diminished  by  using 
smaller  proportions  of  bichromates,  borate  and  alumii 
and  a  soft  metal  is  obtained  by  omitting  these  consti- 
tuents  from   the   mixture. — YV.  K.  P.  P. 

.1/.;.   -  ;    ingots  :     Pn -.     C.    <:- 

Osborne,    Chicago.    111.      U.S.    Pat.    I  ."94.U90,  Aprl  21, 
1914. 
The  ingots  are  stripped,  quenched  from  a  temporal 
not  less  than  750   C.,  and  then  re-heated  to  about  1175   C. 

—  YV.  E.  1'.  P. 

o-vanadium.]    Metallurgical  process.     W.  F.  Bleecker, 

'  Pittsburgh.  Pa.  U.S.  Pat  1.094.114.  April  21.  1914. 
The  high-carbon  a'loy,  obtained  by  heating  a  mixture  of 
ferric  and  vanadium  oxides  with  fluxes  and  exi of  re- 
ducing agent,  is  re-heated  with  a  similar  mixture  containing 
no  reducing  agent  to  produce  ferro- vanadium  of  low  carbon 
t— \V.  K.  F.  P. 

Iron  or  its  a/logs  :    Cementation  of .     M.  Caplain  and 

L.  Krieg'er.     Er.  Pat.  465,715,  Feb.  12,  1913. 
The  metal  is  embedded  in  carbon  and  heated  in  a  current 
or  atmosphere  of  nitrogen. — \V.  E.  F.  P. 

Copper  or  other  metals;    Pr «  for  refining — -.     W.8. 

Rockev  and  H.  Eldridge,  New  York.     Eng.  Pat   .too. 

March'  28,  1913. 
Copper  is  melted  in  an  oil-fired  furnace  in  a  reducing  atmo- 
sphere, and  runs  from  the  hearth  into  a  ladle  by  way  of  a 
conduit  which  serves  as  a  Hue  for  the  products  of  com- 
bustion. The  roof  of  the  conduit  is  shaped  to  deflect  the 
issuing  gases  into  the  ladle,  above  which  are  a  hood  and 
vertical  pipe  for  earning  away  the  gases.  The  metal  is 
thus  subjected  to  a  refining  deoxidising  atmosphere  untu 
it  is  poured  into  the  moulds. — T.  St. 
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Copper    alloys  ;     Process    of   producing .     H.    Bryda, 

Blaekstone,  Mass.     U.S.  Pat.  1,095,078,  April  28.  1914. 

Tin  (1J  parts),  quicklime  (11),  tartar  (1),  magnesia  (1) 
and  sal  ammoniac  are  added  in  succession  to  molten  copper 
(16  parts),  the  mixture  being  stirred  after  each  addition 
and  allowed  to  stand  for  30—45  mins.  before  pouring. 

— W.  E.  F.  P. 

Ores ;     Apparatus  for    concentrating .     S.    Michaelis, 

Aranvida,  Hungary.     Eng.  Pat.  10,972,  May  9,  1913. 

In  the  concentration  of  ores  by  flotation  (with  oil  and 
acidulated  water),  incompletely  isolated  ore  particles  are 
separated  from  the  residue  obtained  by  removal  of  the  first 
concentrate,  bj-  means  of  a  rotary  disc,  of  inverted,  conical 
shape,  provided,  near  the  centre,  with  openings  for  the 
escape  of  gangue  and,  below  the  rim,  with  an  annular 
channel  in  which  the  partly  isolated,  oily  ore  particles — 
suspended  in  acidulated  water  and  moved  over  the  rim  by 
centrifugal  action — are  collected.  A  small  cone  having  an 
annular  channel  around  the  rim  is  disposed  beneath  the 
disc  for  the  purpose  of  collecting  the  escaping  gangue. 

— W.  E.  F.  P. 

Ores ;     Process    for    recovering    metalliferous    constituents 

of .     J.  T.  Terrv.  jun.,  San  Francisco,  Cal.     U.S. 

Pat.   1,094,760,  April  28,   1914. 

Non-sulphide  ore  pulp  is  treated  with  gaseous  hydrogen 
sulphide,  then  subjected  to  reduced  pressure,  and  finally 
concentrated  by  flotation.  Before  treatment  with 
hydrogen  sulphide  the  ore  may  be  mixed  with  a  soluble 
metallic  salt  to  produce  "  nuclei  for  the  formation  of 
sulphide  granules  and  coagulations." — W.  E.  F.  P. 

Concentration  of  oxide  or  carbonate  ores  by  the  flotation 
process.  E.  Langguth.  Ger.  Pat.  272,919,  May  9 
1913. 

The  ore  is  treated  with  a  solution  of  salts  of  aniline  or  its 
homologues,  with  or  without  addition  of  oil,  and  then 
concentrated  by  flotation  in  the  usual  manner. — A.  S. 

Lead  or  other  metals  or  alloys  ;  Apparatus  for  the  manu- 
facture of  tubes,  cable  casings  and  other  products  of  in- 
definite length  from  molten .      H.    Debauge,    Paris. 

Eng.  Pat.  5230  of  1914,  date  of  appl.,  March  6,  191  . 

The  molten  metal  is  forced  continuously  through  a  die 
(see  Fig.)  comprising  three  main  concentric  parts,  6,  c,  d, 
b  and  d  being  adjustably  screwed  into  c  for  the  purpose  of 


regulating  the  thickness  of  the  tube  wall.  The  metal 
passes  through  the  pressure  pipe,  a,  into  the  chamber,  e, 
which  is  maintained  at  a  constant  temperature  by  a  bath 
of  the  metal  contained  in  the  bell,  /,  the  latter  being  filled 
by  tilting  the  apparatus.     To  prevent  leakage  through  the 


Screw  joint  between  6  and  c,  the  central  part  of  c  ia  pro- 
vided with  a  tubular  portion  of  thin  metal  which  slides 
on  the  inner  part  of  the  die  and  acts  like  the  cup  leather  of 
a  hydraulic  press.  From  the  chamber,  e,  the  metal  passes 
to  the  outlet  nozzle  around  which  a  series  of  annular  cooling 
chambers,  i,  are  disposed  for  the  purpose  of  regulating  the 
position  {i.e.,  distance  from  the  orifice)  at  which  solidifica- 
tion of  the  metal  is  effected. — W.  E.  F.  P. 

Wire,  plates  and  the  like  having  a  coating  of  gold  ;    Method 

for    the    manufacture    of .     E.    Max,    London,    and 

F.  Kammerer,  Pforzheim,  Germany.     Eng.  Pat.  27  222, 
Nov.  26,  1913. 

The  wire  is  coated  electrolytically  with  gold  and  then 
passed  between  pressure  rollers  at  a  temperature  lower 
than  the  softening  point  of  the  core  to  weld  the  deposit 
to  the  latter.— W.  E.  F.  P. 

[Gold  and  silver.]     Metals ;    Process  of  extraction  of  pre- 
cious   from  their  carrier.     E.  E.  Howson,  Salt  Lake 

City,  Utah.     U.S.  Pat.  1,093,700,  April  21,  1914. 

The  ore  pulp  is  made  to  form  a  relatively  thin  layer  and  the 
solution  is  removed  from  below  during  the  formation  of 
this  layer.  A  solvent  is  then  added,  the  mass  agitated 
with  a  current  of  warm  air,  the  solvent  removed  from 
below,  a  wash  solution  added,  the  mass  again  agitated 
with  air  and  the  solution  removed  as  before. — W.  E.  F.  P. 

Air  for  blast  furnaces;    Method  of  drying .     M.   W. 

Johnson,  jun.,  Birmingham,  Ala.     U.S.  Pat.  1,093,859, 
April  21,   1914. 

The  air  is  refrigerated  at  furnace  pressure,  the  condensed 
moisture  removed,  and  the  dried  air  warmed  by  inter- 
change of  heat  with  the  moist  compressed  air. — W.  E.  F.  P. 

Titanium  carbide  ;    Method  of  producing  a  compound  con- 
taining   .     A.  J.  Rossi  and  VV.  F.  Meredith,  Niagara 

Falls,  N.Y.,  Assignors  to  The  Titanium  Alloy  Manuf. 
Co.,  New  York.     U.S.  Pat.  1,094,022,  April  21,  1914. 

A  bath  of  molten  metal,  e.g.,  iron,  mixed  with  titanium 
oxide  and  carbon,  is  heated  sufficiently  to  produce  more 
titanium  carbide  than  metallic  titanium,  and  is  then 
rapidly  cooled  to  promote  retention  of  the  carbide  par- 
ticles.— F.  Sodn. 

Metals  ;     Process    for    extracting from    ores.     H.    S. 

MacKay,   Assignor  to   MacKay   Process  Co.,  Norwich, 
Conn.   "U.S.  Pat.  1,094,371,  April  21,  1914. 

A  solvent  for  ores  is  formed  from  the  elements  of  the  ore, 
by  roasting  (with  or  without  addition  of  sulphur),  leaching 
and  electrolysing,  the  composition  of  the  solvent  and  of 
the  electrolyte  being  controlled  by  the  character  of  the 
roast.— \V.  E.  F.  P. 

Metallizing-furnace.  E.  P.  Mathewson  and  F.  Laist, 
Anaconda,  Mont.  U.S.  Pat.  1,094.802,  April  28,  1914. 
The  furnace  consists  of  six  superposed,  communicating 
hearths — the  upper  ones  for  oxidation  and  the  lower  ones 
for  reduction.  The  third  hearth  from  the  bottom  is  fired 
directly,  the  two  below  being  muffle  hearths  heated  ex- 
ternally by  combustion  chambers  and  supplied  internally 
with  solid  reducing  material.  The  waste  gases  from  the 
combustion  chambers  are  diverted  to  the  directly-fired 
hearth,  and  the  roasted  ore  is  mixed  with  the  reducing 
material  in  the  muffle  hearths. — W.  E.  F.  P. 

Furnace  ;    Metallurgical .     U.   Wedge,   Ardmore,  Pa. 

U.S.  Pats.  1,094,953  and  1,094,954,  April  28,  1914. 
(1).  In  a  furnace  of  the  superposed-chamber  type,  two 
"  manifolds " — one  for  supplying,  and  the  other  for 
receiving,  air — are  disposed  within  the  central  shaft  and 
are  connected  with  the  interiors  of  the  chambers  by  pipes 
and  the  hollow  rabble  arms.  (2).  The  floor  of  each  chamber 
is  divided,  by  a  low,  circular  partition,  into  two  concentric 
zones  along  which  different  materials  may  be  separater 
propelled  by  the  action  of  one  set  of  rabble  arms.    Means 
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aro  provided  for  charging  and  discharging  the  concentric 
portions  independently. — W.  K.  F.  P. 

furnace.    J.  M.  Jantet.      Fr.  Pat.  160,241,  Deo.  16. 
1913. 
A   roRTio>J   of   the   gases    leaving    the    blast-furnaco    is 
aspirated  through  valve-controlled  pipes  and  re-delivered 
to  the  furnai  e  at  the  level  of  the  tuyeres. — T.  St. 

Furmn-i  ;    Electric [for  the  production  of  ferro-alloys]. 

Soc.    Electro  Metallurgique   « 1<-   Saint-Beron.     Fr.    l'at. 
466,116,  Feb.  20,  1913. 

Thk  material  is  contained  in  a  crucible  communicating 
i.  I'\  rue. ins  of  a  channel,  with  a  second  crucible 
thus  preventing  entrance  of  slag  into  the  latter,  which  has 
a  pouring  orifice  at  a  level  normally  above  that  of  the 
molten  metal.  Two  electrodes,  for  the  arrival  and  return 
of  the  current,  are  disposed  above  the  (irst  crucible  and 
arc  movable  vertically  by  a  screw,  so  that  when  forced 
into  the  material  some  is  discharged  from  the  pouring 
Orifice.  These  electrodes  may  he  used  only  for  leading 
in  the  current,  which  is  then  taken  away  by  other  electrodes 
around  or  above  the  second  crucible.  By  employing 
electrodes  of  ere  it  cross-section,  the  furnace  may  be 
use  1  as  a  resistance  instead  of  an  arc  furnace. — B.  N. 

furnace;    [Metallurgical]   Electric  arc .      I.   Renner- 

feh.     Ft.    Pat.   466,291,   Nov.    17.    1913.     Under   Int. 
Oonv.,  Dec.  .">.  191:2.  and  July  18,  1913. 

Thk  external  iron  envelope  of  the  fusion  chamber  is 
divided  into  several  equal  sections,  and  each  section 
carries  a  similar  group  of  electrodes  arranged  in  a  plane 
perpendicular  to  the  longitudinal  axis  of  the  furnace. 
Each  group  consists  of  two  horizontal  electrodes  and  a 
vertical  one  placed  in  the  middle,  or  two  horizontal  elec- 
tro lea,  e.uh  turning  on  an  axis  so  as  to  be  displaceable 
in  a  vertical  plane,  may  operate  with  ow  or  more  contacts 
in  the  base  of  the  furnace.  In  another  form,  two  vertical 
electrodes  and  two  horizontal  ones,  operating  from 
opposite  sides  of  the  furnace,  are  arranged  in  the  same 
vertical  plane.  The  furnace  is  turned  about  a  horizontal 
axis,  at  one  end,  transverse  to  the  longitudinal  axis, 
whilst  the  other  end  may  be  raised  or  lowered  ;  or  the 
turning  axis  may  be  in  the  middle  of  the  furnace  or  parallel 
to  the  length  of  the  furnace.  Openings  are  provided  in 
one  of  the  extreme  walls  above  the  normal  level  of  the  slag, 
so  that  on  tilting  the  furnace  the  slag  is  rapidly  poured, 
and  openings  closed  by  refractory  material  are  arranged 
below  for  casting  the  charge.  The  vertical  electrodes  are 
OOanected  to  the  common  point  of  a  diphase  current,  and 
the  horizontal  electrodes  to  the  extremities  of  the  phases. 

— B.  X. 

Ores;    Treatment  of  sulphide,  oxide,  carbonate,  and  other 

.     N.  H.  M.  Dekker.     First  Addition,  dated  Feb.  5, 

1913.  to  Fr.  Pat.  440.708.  July  4,  1912. 

Certain  oxide  ores  are  best  mixed  with  charcoal,  sulphur. 
etc.,  before  being  treated  with  the  polvsulphate  as  described 
in  the  chief  patent  (see  Eng.  Pat.  18,488  of  1911  ;  this  J.. 
1912,  930).  Sulphurous  acid  is  thus  formed  which  acts 
in  the  nascent  state  on  the  ores  with  formation  of  sul- 
phates.—T  St. 

\[Ahminium.]  Metals  ;    Solder  for .     G.  Kocniy.     Fr. 

Pat.  464,716,  Jan.  20.   1913. 
'  As  a'loy  of  Sn  60,  Al  30  and  Sb  10  parts  bv  weight, 

— W.  E.  F.  P. 

Aluminium  or  its  alloys;    Preparing  the  surf  ices  of 

for  receiving  a  metallic  deposit.  L' Aluminium  Francais. 
Fr.  Pat  464,720,  Jan.  20.  1913. 
To  prepare  aluminium  articles  for  electro-plating  an 
tdherent.  metallic  coating,  free  from  occluded  hvdrogen. 
s  produced  upon  them  by  immersing  them  in  an  acid 
hydrochloric)  or  alkaline  bath  containing  tin  or  other 
ui table  metal  in  solution,  rinsing,  immersing  in  a  saturated 
ilution   of   ammonium   alum   or   other   aluminium   salt, 


and  then  for  a  few  lecondg  in  a  solution  of  sulphuric 
or /and  nitric  acid. — \V.  K.  F.  P. 

Nickel  or  other  m,tal<  ,     Deposition  of on  alum, 

or    other    metals,    glass    <ir    porcelain.     L' Aluminium 
Francaise.      I'r.    Pat.    164,721,  Jan.   20,    1913. 

Thk  article  to  be  coated  is  immersed  in  a  solution  of  a  salt 
of  the  metal  to  be  deposited,  to  winch  have  been  added 
ammonium  or  other  alkali  or  metallic  phosphites  or 
hypophosphites,  the  solution  being  heated  to  increase 
the  speed  of  deposition. — 15.  \. 

Silvering  aluminium,  iron  and  lyticatty,  u 

a  preliminary  coppering.     P.  F.  1..  Bevenot      Fr.   Pat. 
166,193,  Feb.  2*.  1913. 

Tiik  metal  is  first  coated  electrolyti -ally  with  a  thin 
tirmU'-adhercnt  Layer  of  an  alloy  of  nickel  and  silver 
by  employing  an  electrolyte  containing  nickel,  silver 
and  potassium  cyanides.  A  thicker  deposit  of  silver  may 
then  be  obtained  from  an  ordinary  plating  bath. — B.  N. 

Zinc  ;     Manufacture   of  pure   zinc   oxidt    or   metallic . 

H.    W.    de   Stuekle.     Fr.    Pat.    405,816,    Dec.   6,    1913. 
Under  Int.  Conv.,  Dec.  7,  1912. 

Precipitation  (from  solution  of  the  sulphate,  chloride, 
etc),  is  effected  by  ammonium  sulphite  in  the  presence  of 
ammonia  or  ammonium  carbonate.  The  zinc  sulphite  is 
calcined  to  oxide  and  the  sulphur  di ox  de  evolved  absorbed 
in  a  neutral,  acid,  or  feebly  alkaline-  solution  of  ammonium 
sulphite,  the  resulting  amm  mium  bisulphite  being  re- 
converted into  normal  Bulphite  (for  further  use)  by  tie- 
addition  of  ammonia  recovered  from  the  filtrate  from  the 
original  precipitation. — \Y.  K.  F.  P. 

Blende,    and    ores    and    metallurgical    products    containing 

blende;     Method  of  dead-roasting .     W.    Buddeus. 

Fr.  Pat.  466.397,  Dec.  19.  1913.  Under  Int.  Conv., 
Feb.  26,  1913. 
Powdered  blende  is  made  into  briquettes  with  an  agglo- 
merant  such  as  calcium  silicate,  with  the  addition,  if 
desired,  of  combustible  substance.  The  porous  nature  of 
the  briquettes  permits  of  the  sulphur  content  being  re- 
duced by  roasting  to  below  1  to  2%. — T.  .St. 

Zinc  from  residues,  slags,  and  loir-grade  ores  ;   Process  and 

furnace  for  obtaining .     O.    Uehlendahl.     Ger.   Pat. 

271,826,  Feb.  15,  1913. 
The  charge  is  distributed  on  a  number  of  movable  hearths 
which  pass  successively  through  a  tunnel  furnace,  a  freshly- 
charged  hearth  being  introduced  at  one  end  when  a  hearth 
containing  a  charge  from  which  the  zinc  has  been  com- 
pletely expelled  is  removed  at  the  other  end.  The  he 
gases  pass  through  the  furnace  in  the  opposite  direction  to 
the  charge.  The  freshly  charged  hearths  are  not  intro- 
duced directly  into  the  furnace  but  into  an  intermediate 
chamber  communicating  therewith  and  not  traversed  bv 
the  heating  gases.  The  tunnel  furnace  may  be  divided 
into  two  communicating  parts  through  which  the  heating 
gases  are  passed  independently,  or  it  may  be  annular,  the 
hearths  taking  a  circular  course.  Other  modified  forms 
are  also  described. — A.  S. 

Zinc  or  other  easib/  volatile  metals  .    Process  for  obtaining 

.     R.   von  Zelewski.     Ger.    Pit.   272,537,   Dec.   8. 

1912. 
Zinc  is  obtained  from  a  charge  of  the  sulphide  and  calcium 
carbide  by  heating  in  large  brickwork  muffles  similar  to 
coke   ovens,   which   are   heated   in   the   usual   manner   or 
electrically,  the  walls  serving  as  a  heating  resistance. 

— A.  o. 

Metalliferous  materials  .-  Process  and  apparatus  for  treating 
materials,  especially .  with  a  view  to  roasting,  reduc- 
tion, volatilisation  of  metal-  .  etc.  F.  C.  W 
Timm.  Fr.  Pat.  165,951,  Oct.  30.  1913.  Under  Int. 
ton  v.,  Nov.  2,  1912. 
The  apparatus  (see  Fig.)  consists  of  a  horizontal  or  slightly 
inclined,  cylindrical,  rotary   furnace.   A.  in  the  lining  of 
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which  are  disposed  perforated  sections,  G.  which  com- 
municate, through  longitudinal  passages.  F,  in  the  furnace 
wall  with  pipes,  E,  through  which  air  is  passed  from  an 


annular  duct,  D,  supplied  by  a  tuyere,  C.  The  cylinder 
is  charged  with  the  material  through  an  opening  (not 
shown)  similar  to  the  discharge  opening,  I  (both  being 
normally  closed),  and  carbon  or  carbonaceous  matter 
added,  in  small  quantities  at  a  time,  through  openings,  N, 
in  a  portion  of  the  horizontal  pipe.  L,  through  which  the 
carbon  is  conveyed  from  a  hopper.  K.  by  means  of  a  worm 
actuated  by  a  pulley,  M.  The  gases  and  volatile  products 
pass  from  the  cvlinder  to  the  chamber,  O,  and  are  drawn 
off .— W.  E.  F.  P. 

Phosphate  slag  ;   [Thomas  process]  Method  of  converting  the 

whole  of  the  phosphorus  into  fluid ,  soluble  in  citrates, 

in  ll,i  manufacture  of  steel  by  treating  pig-iron  and  ore 
in  the  open-hearth  furnace.  Deutsch-Luicemburgische 
Bergwerks-  und  Hutten-Akt.-Ges.  Fr.  Pat.  466,016, 
Dec.  10,  1913. 

To  prevent  the  passage  of  phosphorus  back  to  the  metal, 
the  slag  is  removed  at  two  successive  stages  in  the  refining 
of  the  steel.  After  about  1J  hours,  when  decarburisation 
first  becomes  intense,  a  large  proportion  of  the  phosphorus 
has  been  removed  from  the  metal,  and  the  slag  is  tapped 
off.  Fresh  ore  is  then  added.  Dephosphorisation  again 
becomes  rapid  and  decarburisation  slow.  After  about  an 
hour  the  latter  again  becomes  intense,  and  the  slag  is  again 
removed.  If  much  silicon  be  present,  it  is  removed  in  a 
preliminary  acid  slag,  formed  almost  immediately  by  the 
addition  of  sufficient  ore  just  to  oxidise  it,  and  a  minimum 
quantity  of  lime.  In  a  test  the  first  dephosphori- 
sation slag  contained  21-94%  P205  of  which  JUS",,  were 
soluble  in  citrates,  and  the  second  19-6%  P.,f»5,  of  which 
18-71%  were  soluble.— T.  St. 

Alkali     metals;      Manufacture    of by    electrolysis    of 

melted  salts  or  mixtures  of  these.     K.  .1.   McNitt.     Fr 
Pat.  466,205,  Dec.  15,  1913.     Under  Int.  Conv.,  .Tan.  2. 
1913. 

The  zone  of  electrolysis,  near  the  bottom  of  the  bath,  is 
placed  under  pressure  by  using  a  deep  layer  of  the  molten 
electrolyte  ;  or  the  cathode  chamber  may  be  subjected 
to  the  pressure  of  an  inactive  gas,  and  pressure  maintained 
in  the  anode  chamber  by  preventing  the  escape  of  the 
gaseous  products. — B.N." 

Aluminium ;      Alloy    of  .     R.      Suchier.     Fr.      Pat 

466,293,  Nov.  29,  1913. 

A  strong  and  light  alloy  of  aluminium  with  0-5  to  10% 
Ni  and  Cr.— T.  St. 

Metals  or  alloys,   especially  iron  :     Process  for  protecting 

against  oxidation.     K.  Kaiser.     Ger.  Pat.  272,451, 

Jan.  21,  1913. 

The  metal  is  coated  with  a  solution  of  a  metallic  salt, 
to  which  dextrin,  gum,  glue,  shellac  or  the  like  mav  be 
added,  then  dried  and  heated  to  redness.  Salts,  especially 
the  nitrates,  of  thorium,  aluminium,  magnesium,  zir- 
conium, and  chromium,  are  mentioned.  The  metal 
becomes  coated  with  a  firmly  adherent  layer  of  the  oxide 
of  the  metal  the  salt  of  which  has  been  used. — A.  S. 


Tr.on  :    Method  of  working  parr .      P..  I!.  Carnahan,  jun., 

Middletown,    Ohio,    U.S.A.     Eng.    Pat.    28,571,    Dec. 
11.  1913.      Under  Int.  Conv.,  Jan.  16,  1913. 

SeeU.S.  Pat.  1,090,115  of  1914;  thisj..  1914.  424.— T.  F.  B. 

Furnace:     Electric [for    making   steel].     T.    Levoz, 

Heer,  Belgium.     U.S.  Pat.   1,094,912,  April  28,  1914. 

See  Fr.  Pat.  417,597  of  1910  ;   this  J.,  1911,  32.— T.  F.  B. 

Iron   ore   and   either    minerals;     Process  for   agglomerating 

.     G.   Crusius.     Fr.    Pat.   465.452,   Nov.   28,   1913. 

Under  Int.  Conv..  Nov.  30,  1912. 

See  Eng.  Pat.  27,536  of  1913  ;   this  J.,  1914,  488.— T.F.B. 

Tungsten  ;     Process  for   manufacturing   articles   or   objects 

of .     O.    Voigtlander,    Essen    on    Ruhr,    Germany. 

Eng.    Pat.   691  [."March   20,    1913.     Under   Int.   Cony., 
March  23,  1912. 

See  Fr.  Pat.  455,313  of  1913  :    this  J.,  1913,  949.— T.F.B. 

Tungsten  ;     Manufacture    o   .     C.    Gladitz.     Fr.    Pat. 

465,613,  Dee.  3,  1913.     Under  Int.  Conv.,  Dec.  3,  1912. 

See  Eng.  Pat,  27,859  of  1912  ;   this  J.,  1914,  204.— T.F.B. 

Magnetic  separators.  F.  Krupp  Akt.-Ges.  Grusonwcrk, 
Magdeburg-Buckau,  Germany.  Eng.  Pat.  24,355.  Oct. 
27,  1913.  ~  Under  Int.  Conv.;  Nov.  27,  1912. 

See  Fr.  Pat.  454,156  of  1913  ;  this  J.,  1914,  425.— T.  F.  B. 

Aluminium   and  its  alloys;    Flux  for and  process  for 

manufacturing  the  same.     J.  C.  Gellv,  Paris.      Eng.  Pat. 
26,026,  Nov.  13,  1913.     Under  Int.  Conv.,  Nov.  15.  1912. 

See  Fr.  Pat.  464,505  of  1913  ;   this  J.,  1914,  489.— T.  F.  B. 

Electroplating  apparatus;    Rotary .      C.  J.   Charlton, 

South   Benfleet.     Eng.   Pat,   30,047,  Dec.   30,   1912. 

See  U.S.  Pat.  1,093,384  of  1914;    this  J.,  1914,  554. 

— T.  F.  B. 

Electroplating  apparatus;    Rotary .     C.   J.   Charlton. 

Fr.    Pat.    464,421,    Nov.    4,    1913.     Under    Int.    Conv., 
Dec.  31,  1912. 

See  U.S.  Pat,  1,093,384  of  1914  ;  this  J.,  1914, 554.— T.F.  B. 

Metalt  and  their  alloys;    Process  for  the  electrode  position 

of .     P.  Marino.     Fr.  Pat.  466,105,  Dec.  12.  1913. 

Under  Int.  Conv.,  Dec.  16,  1912. 

See  Eng.  Pat.  28,953  of  1912  ;  this  J.,  1914,  86.— T.  F.  B. 

Metals;    Process  for   the  production   of  varied  colorations 

and  black  shades  on .     F.  A.  Roux,  Assignor  to  - 

1  Aluminium     Francais,     Paris.     U.S.     Pat.     1,095,357, 
May  5,   1914. 

See  Fr.  Pat.  464,722  of  1913  ;   this  J.,  1914,  489.— T.F.B. 

Galvanising  or  otherwise  treating  steel,  iron,  and  other 
metals.  H.  H.  Field.  M.  Howarth,  and  E.  A.  Atkins. 
Fr.  Pat.  465,486,  Nov.  29,  1913.  Under  Int.  Conv., 
Nov.  30,  1912. 

See  Eng.  Pat   27,641  of  1912  ;  this  J.,  1914,  425.— T.  F.  B. 

Precious    metals  ,•     Process   and   apparatus  fur   extracting, 

separating,    and   recovering from    tht  ir   ore'.     D.   C. 

Reinohl.     Fr.  Pat.  466,072,  Dee.  11,  1912. 

See  U.S.  Pat.  1,081,516  of  1913  ;  this  J.,  1914,  88.— TF.B. 


XL— ELECTRO-CHEMISTRY. 

Altec  noting   current;     The   influent*  of  sujxrimposed — — 

on    electrolysis    by    direct    current.     O.    Reitlingir.     L 

Elcktrochem.,    1914,   20,  261—269.     (See  also  this  J.. 

1911,   1221   and  1914,  426.) 

The  passage  of  an  alternating  current  in  addition  to  tht 

direct  current  during  electrolysis  reduces  the  overvoltage 
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and  by  diminishing  thooloctrodo  potential  makes  it  possible 

various  intermediate  products  which  « 

desii  *   highei    potential.     In  the  electrolysis  ol 

■ulphuric  acid  the  yield  of  porsulphuric  aeid  is  'lnnnn.li'  ! 
ana  thai  of  ozone  ie  inorea     I      Solutions  of  alcoho 
dilute  sulphuric  aoid  yield   mainly    aldehj  id  "i 

.  which  is  in  accordance  with  previous  observa 
tli.it   with  a  low  anode  potential  alcohols  are  oxidised  to 
■Jdehydee,  whereas  at   hi  [her  potential  acids  are  formed. 

ning  the  effect  ol  ill  r  nating  and  din 
in  ammonia  electrolysis  36  to  W%  current 
mil-..  n  bo  obtained,  although  with  direct  ourri 

only  it  cannot  be  detected.     In  the  electrolytic  production 
of   ozone    experiments    were   also    made    with    pulsating 

;  current  instead  "f  alternating  current.  When  the 
pulsating-current  was  in  the  same  direction  as  the  con- 
tinuous current  it  had  littl  mt  when  it  was  in  the 

opp--  I  such  a  magnitude  as  to  temporarily 

rse  the  electrodes,  the  potential  fell  and  the  yield 
of  ozone  rose  rapidly.     Tins  suggests  ihn  it  is  the  negative 

in  ol  the  alternating  current  which  is  responsible 
for  its  effect  <>n  electrolysis.  Whon  the  frequency  of  the 
alternating  or  pulsating  current  was  very  high  its  action 
was  much  less  pronounced,  probably  on  account  of  the 
displacement  of  phase  caused  by  the  capacity  of  the 
ides. — W.  II.  1'. 


oil/tic  valve  action  of  aluminium  :    Influence  of  im- 
purities of  the   electrolyte    upon   the .     G.    Schulze. 

Z.  Elektrocheni..   1914,  20,  307—310. 

The  influence  of  small  quantities  of  certain  impuritie 
-•saturated  of  borax  upon  the  formation  curve  of 

an  aluminium  valve-electrode  was  very  marked.  Sodium 
halidcs,  particularly  sodium  chloride  even  at  a  concentre- 

if  0-05  "„  of  that  of  the  borax,  exerted  a  disl  ut 
influence,  and  electrolytes  which  give  the  least  cloudiness 
with  silver  nitrate  should  be  rejected.  .Sodium  nitrate  or 
-shim  permanganate  were  less  detrimental,  but 
should  not  exceed  1-0  %.  Sodium  hydroxide  was  harmless 
•s  present  in  such  considerable  quantities  as  to  cause 
gradual  solution  of  the  aluminium.  The  above  results 
apply  also  to  other  electrolytes  in  which  aluminium  shows 
good  valve  action. — G.  F.  M. 

Patents. 

Ball,  ■•  -  .•     Electric .     F.    S.    B.    de    Mello,    Rio    de 

Janeiro.    Bra/.il.     Eng.     Pat.    24,471,    Oct.    28,    1913. 
Under  Int.  Com.,    Dec.   4.    1912, 

CtrpRois  sulphide  is  reduced  electrolytically  in  a  solution 
of  an  alkali  hydroxide,  and  the  finely-divided  colloidal 
copper,  which  is  formed,  is  partly  oxidised  to  cuprous 
oxide.  On  exposure  to  air  at  ordinary  temperatures  it 
forms  a  peroxide,  suitable  as  a  depolariser.  which  may  be 
regenerate  1  after  use  by  washing  with  water  and  drying 
in  contact  with  air. — B.  X. 

xgt  buttery and  process  of  man  ufactnring 

it.     H.  C.  Hubbell,  Newark,  X.J.     U.S.  Pat.  1.094,903. 
April  28,  1914. 

The  active  material  is  formed  from  precipitated  ferrous 
hydroxide,  which  is  filtered,  washed,  and  heated  out  of 
contact  with  air  to  convert  it  into  ferrous  oxide.  This  is 
ground  with  cadmium  oxide,  and  the  mixture  moulded 
into  tablets  suitable  for  insertion  into  the  pockets  of  a  con- 
taiaing  envelope. — B.  X. 

fluids    f electrically]  ;      Treating  - .     H.     T.     Weston. 

land,  Ohio.     U.S.  Pat.  1,094,61S,  April  28,  1914. 
For  the  treatment  of  fluids  by  static  discharges,  a  number 

supported  in  a  frame  is  used,  each  consists 
i  pair  of  flat  dielectrics  and  a  flat   conductor  clamped 
•etween  and  in  contact  with  the  sides  of  the  same.     The 
ells  are  spaced  apart  by  transparent  distance  pieces   to 
How  th  >f  the  fluid  to  be  treated.     The  spacing 

f  the  dielectrics  is  such  that  a  certain  intensity  of  dis- 
harge    is    obtained    with    a    minimum    expenditure     of 


I  -H. i,  pro 

jecting  outwards  be)  md    the  d  .  >       onnoi  toi  i 

pivoted    to    the    extona  on      in  I  with 

i  rminal  conductors,  wherobj  an,  of  the  cells  canbo  dia 
conneoted  and  romoved  by  swinging  tho  conm    I 

..i  engagement  with  tl ndu  tot  -     The  disi  h 

served  b    the    transparent    di 

which  oompi  is<   a  rack  open  at  two  i  the 

entry  and  exit  of  the  fluid      B.  N. 

Electric  separation  of  bod 
flit    '  i  'licularly  in  gasi 

-.     E.   Moller.     1  i  .'..    :;i. 

1913  (Undei   Int.  Com  .    Vug.  10  and  31,  191 
I'.i.   (49,337,  July  31,  1912  (this  J., 

I'd  i.  current  of  impure  fluid  to  be  treated    -  brought  into 
a  chamber  where  the  speed  is  reduced, 
into  Beveral  currents  which   pass  through   vertical  I 
acting  as  separating  elements.     Smooth   wires,  streti 
by  weights,  are  arranged  axialbj  along  the  tubes  and 
as  organs  of  ionisation,     An  open  form  ol  purifier  is  also 
described  of  gradually    increasing    diameter,    so    as 

diminish  the  s| I  of  tl"\\  of  the  Quid,  and  Beveral  uroups 

"l   separating  elements  are  arranged,  one  following   the 
other.     Various  forms  are  given  to  thi 
to  the  composition  of  the  fluids  to  be  treated  or  the  bo 
in  suspension,  the  various  separating  elements  and  oi 
of  ionisation  beii  1  in  a  plane  parallel  to  the  flow 

of  the  fluid.  The  numbei  ^t  separating  elements,  mounted 
in  parallel,  is  greatly  increased  in  the  wider  part  of  the 
apparatus,  and  the  distance  between  the  electrodes  is 
consequently  less  where  the  speed  of  the  fluid  is  diminished. 

— B.  N. 

Electric  furnaces  ;    Impts.  relating  to  the  d  ■  n  to 

the  oases  in with  illy.     Norsk 

Hydro  -Elektrisk      Kvaelstofakl  I..      Pat. 

166,109,  Dec.  12,  1913.  Under  Int.  Com.,  Dec.  16, 
1912 

The  air  or  other  gas  is  introduced  either  at  right  angles 
or  tangentially  to  the  arc.  near  to  the  pout  where  it 
attains  its  greatest  length,  and  in  a  direction  opposed  to  its 
direction  of  movement,  the  u'as  being  withdrawn  at  a 
point  near  to  the  place  of  production  of  the  arc.  Air  or 
other  cooling  fluid  is  admitted  through  channels  in  tin- 
walls  of  the  furnace,  so  as  to  inn  the  rides  and  central 
portions  which  are  most  exposed  to  the  heat.  —  I!.  V 

Insulator;       Electrical .     J.      W.      Aylsworth,      1 

Orange,  N.J.,  Assignor  to  The  Halogen   Produota   I 
West    Orange.    N.J.     U.S.    Pat.    1,094,829,    April    28, 
1914. 

The  lii|uid  insulator,  in  which  electrical  apparatus  may  be 
submerged,  is  prepared  from  a  distilled  mono-chloro- 
naphthalene  free  from  water,  naphthalene,  and  higher 
substitution  products,  by  treating  it  with  alkali,  removing 
traces  of  free  alkali  from  the  liquid,  and  dissolving  an 
anhydride  in  it. — B.  X. 

Electrolytes;      Purifying .     F.     von     Kugelgen     and 

F.  von  Bidder,  Holcombs  Bock,  Va..  and  G.  0.  Seward, 
East  Orange.  N.J.,  Assignors  to  Virginia  Laboratory 
Co.,  New  York.     U.S.   Pat.   1,095,609,   May  ...   1914. 

A  salt,  such  as  sodium  chloride,  is  purified  by  fusing  it 
between  electrodes  in  a  crucible  formed  of  the  solid  salt, 
and  is  then  subjected  to  the  action  of  a  suitable  current, 
whilst  maintaining  a  pool  of  sodium  over  it.  until  the 
heavier  impurities  are  precipitated.  Direct  current  is 
employed,  using  a  molten  cathode  of  heavy  metal,  to  decom- 
pose the  less  electropositive  impurities,  the  foreign 
metals  being  precipitated  and  absorbed  by  the  molten 
cathode,  and  the  purified  salt  is  then  decomposed  by 
electrolysis. — B.  X. 

Electrolytic     apparatus.     W.     Thum.     Hammond,     Ind. 
U.S.   Pat.   1,095,748,   Mr.   5,   1914. 

The  apparatus  comprise-  a  framework,  which  supports  a 
number    of    compartments,    forming    suitable    tanks    of 
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strength  sufficient  merely  to  support  an  electrolyte  and 
anode  slimes  within  the  compartments.  The  sides  of  the 
latter  carry  conductors  and  insulating  bars,  upon  which 
rest  several  electrodes  so  that  they  may  be  easily  removed 

"  — B.  N. 

Electric    arcs  ;    Process  and  apparatus  for  the  production 

of     long     continuous .     O.      Schonherr,      Dresden- 

Striesen,  Germany,  and  J.  Hessberger,  Christiansand, 
Assignor  to  Norsk  Hvdro-Elektrisk  Kvaelstof- 
aktuselskab.Christiania.  U.S.  Pats.  1,095,425,  1,095,426, 
and  1,095,427,  May  5,  1914. 

See  Fr.  Pat.  410,710  of  1909  ;  this  J.,  1910,  829.— T.  F.  B. 

Electrodes    in    electric   arc  furnaces;     Protecting   the . 

J.  I.  Bronn.  W.  Schemmann  and  Rombacher  Hiitten- 
werke.  Fr.  Pat.  466,265,  Dec.  17,  1913.  Under  Int. 
Con  v.,  Dec.  18,  1912. 

See  Eng.  Pat.  29,259  of  1913  ;   this  J.,  1914,  555.— B.  N. 

Cathodes  for  electric  furnaces.     Sodium  Process   Co.      Fr. 

Pat.  466,445,  Dec.  20,   1913. 
See  U.S.  Pat.  1,092,178  of  1914  ;  this  J.,  1914,  555.— B.N. 


XII.— FATS;    OILS;    WAXES. 

Eats :     Contribution    to    the    study    of  .      Indices   of 

refraction  of  :  (I.)  Mixtures  of  olein,  stearin  and  palmi- 
tin; (II.)  Mixtures  of  palmitic,  stearic  and  oleic  acids. 
P.  Pascal.  Bull.  Soc.  Chim.,  1914,  15,  360—367, 
397—401. 

The  indices  of  refraction  of  a  large  number  of  binary  and 
ternary  mixtures  of  olein,  stearin  and  palmitin  were 
determined  at  60°,  70°  and  80°  C.  With  mixtures  of 
palmitin  and  stearin  the  temperature  coefficient  increased 
from  000025  per  1°  C.  for  palmitin  to  a  maximum  of  000045 
for  a  mixture  of  equal  proportions  of  the  constituents, 
and  then  fell  progressively  to  000028  for  stearin.  The 
values  for  palmitin  and  stearin  were  n'u  =  1-4402  and 
1-4413  respectively.  The  temperature  coefficient  for 
mixtures  of  palmitin  and  olein  increased  regularly  with 
increasing  quantities  of  olein  from  000026  to  000038, 
the  value  of  n7u  for  olein  being  1-4523.  Mixtures  of 
stearin  and  olein  exhibited,  though  in  a  lesser  degree 
than  palmitin  and  stearin,  a  maximum  in  the  temperature 
coefficient,  which  occurred  when  the  quantity  of  olein 
present  was  about  70  %,  the  value  for  a  mixture  con- 
taining stearin  27-27  and  olein  72-73  %  being  000043 
per  1°  C.  The  values  for  the  indices  of  refraction  of  ternary 
mixtures  of  olein,  stearin  and  palmitin  were  plotted  on  a 
triangle.  With  mixtures  giving  indices  below  1-4440 
at  70°  C.  the  curve  formed  an  almost  straight  line,  whilst 
with  mixtures  giving  higher  readings  the  curve  became 
progressively  concave.  Similar  determinations  were  made 
with  mixtures  of  oleic,  stearic  and  palmitic  acids.  The 
values  of  nb°  for  palmitic  and  stearic  acids  were  1-4304 
and  1-4335  respectively,  the  temperature  coefficient  for 
mixtures  rising  regularlv  with  increasing  quantities  of  the 
latter  from  000035  to  6-00039  per  1°  C.  Oleic  acid  had  a 
refractive  index  at  70°  C.  of  1-4415  and  when  mixed  in 
increasing  quantity  with  palmitic  acid  the  temperature 
coefficient  fell  to  a  minimum  of  0  0003  for  mixtures 
containing  50 — 60  %  of  the  latter,  whilst  in  the  case 
of  mixtures  of  oleic  and  stearic  acids  the  reverse  was  the 
case,  the  coefficient  rising  to  a  maximum  of  00005  with 
mixtures  containing  20 — 30  %  of  the  solid  acid.  The 
results  of  observations  on  ternary  mixtures  of  the  three 
acids  were  plotted  on  a  triangle.  It  is  suggested  that 
with  the  knowledge  of  another  property  of  the  mixture, 
e.g.,  the  iodine  value,  it  would  be  possible  to  determine 
the  composition  of  any  mixture  of  the  three  glycerides 
or  of  the  three  acids  from  the  given  curves. — J.  A. 

Fatty  substances  of  linen  and  hemp;   Characters  of  the . 

A.  Bianchi  and  G.  Malatesta.    Annali  Chim.  Appl.,  1914, 

1,  297—302. 
The   fatty    matter    of   raw   linen,    extracted    by    carbon 
tetrachloride  (yield  2 — 2-5  %),  was  a  brown,  brittle  waxy 


substance,  sparingly  soluble  in  cold  organic  solvents 
but  readily  soluble  in  hot  benzene  and  chloroform.  Its 
characters'  were  :  sp.  gr.  0-9980  at  15°  C,  m.  pt.  68° — 
70°  C,  acid  value,  23—23-8;  iodine  value,  17—17-5. 
The  saponification  value  by  the  ordinary  method  was 
111-9,  but  rose  to  156 — 163  on  prolonging  the  treatment 
up  to  6  hours.  The  unsaponifiable  matter  (20 — 23  %), 
was  a  brittle  brown  substance,  m.  pt.  73° — 74°  C,  sp.  gr. 
0-986,  free  from  phytosterol,  and  consisting  mainly  of 
hydrocarbons.  Hemp  yielded  0-5 — 1-2  %  of  fatty  matter 
of  somewhat  similar  character  to  that  obtained  from  linen  ; 
m.pt.  66°— 67°  C,  sp.  gr.  1-019;  acid  value,  46—47; 
iodine  value,  22-2 — 22-8  ;  saponification  value  (6  hours), 
187 — 192.  It  contained  11%  of  unsaponifiable  matter 
of  m.  pt.  60°  C,  sp.  gr.  1-0022.— A.  S. 

Turkey-red  oil;    Analysis  of .     W.   Herbig.     Farber- 

Zeit.,   1914,    '25,    169—171  ;     194—196. 

The  potassium  salts  of  ricinoleic  and  sulphoricinoleie 
acids  are  soluble  to  a  large  extent  in  cold  acetone,  but 
the  sodium  salts  are  so  sparingly  soluble  that  the  neutral 
fat  in  Turkey-red  oils  may  be  separated  from  the  sodium 
salts  almost  quantitatively  by  acetone.  From  2  to  5 
grms.  of  the  oil,  according  to  the  amount  of  water  as 
determined  by  Fahrion's  method  (this  J.,  1913,  1118), 
are  neutralised  with  N /l  or  AT/10  alkali,  evaporated  to 
dryness  on  the  water  bath,  and  the  residue  dried  by 
Fahrion's  method  (loc.  cit.).  The  dried  mass  (which 
must  not  have  been  over-heated)  is  boiled  with  four 
successive  portions  (75  c.c.  each)  of  anhydrous  acetone, 
each  extract  being  cooled  with  ice  and  decanted  through 
a  filter.  The  solution  is  evaporated,  the  residue  of  oil 
weighed,  and  its  acid  and  saponification  values  determined. 
The  separated  salts  are  readily  soluble  in  hot  water, 
yielding  a  solution  ranging  from  faint  yellow  to  deep 
yellow  ("  monopol  soap  ").  This  solution  is  treated  with 
boiling  hydrochloric  acid  to  liberate  combined  sulphuric 
acid  and  fatty  acids,  the  latter  being  subsequently  extracted 
with  ether  and  examined.  From  66%  (''monopol 
soap")  to  77  %  (Turkey-red  oil)  of  the  total  sul- 
phuric acid  was  found  in  the  salts  insoluble  in  acetone. 
The  ratios  between  the  percentages  of  acetone  extract 
and  fatty  acids  were  : — "  Monopol  soap,"  113  ;  Turkey- 
red  oils,  1-45  and  1-78.  The  sum  of  the  water  and  total 
fat  constituted  about  90  %  of  the  samples  of  oil 
(84  %  in  the  ease  of  "  monopol  soap ").  This 
affords  a  practical  sorting  test.  (See  also  this  J.,  1914, 
32,  266.)— C.  A.  M. 


Changes  occurring  in  oils  and  paste  paints  due  to  auto- 
hydrolysis  of  the  glycerides.     Gardner.     See  XIII. 

Repeated    use    of   lubricating    oil    after  filtration.     Fenno. 
See  I. 


Patents. 

Oil,  juice  and  water  or  moisture  from  oil-containing  seeds, 
nuts,  fruits,  fish  and  materials  or  substances  generally 
which   contain   oil.  juice    or    moisture  ;    Apparatus  for 

expressing .     G.   R.   Schueler,  Kingston-upon-Hull. 

Eng.  Pat.  9130,  Apr.  18,  1913. 
The  material  is  forced  by  one  or  more  rotating  sweepers 
through  spaces  between  vanes  or  other  devices  to  produce 
compression,  contained  in  a  combined  expressing  chamber 
and  filter- box.  The  oil,  etc.  escapes  through  holes  in 
plates  within  the  chamber,  whilst  the  residual  mass  is 
discharged  through  an  annular  opening,  the  size  of  which 
may  be  regulated,  or  which  may  be  entirely  closed. 
'  -CAM. 

Grain    residues;      Treatment    of after    extraction    o 

oil    by    solvents.     Harburger    Eisen-     u.    Bronzewerk' 

Aktienges.   and  G.  Koeber,   Harburg,  Germany.    Eng 

Pat.  28,261,  Dec.  8,  1913. 

The  residues  in  the  extractors  are  moistened  and  treatc 

with  a  current  of  steam  at  ordinary  or  reduced  pressur 
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in  order   t.i   remove   the   remaining  solvent.     After   the 
ning,  a  vacuum  is  created  in  the  extractors  to  removi 

f  moisture.    -< '.  A    M. 


Cottonseed  oil  residue* ,     Process  of  treating  and  refit 

.     C.     Eplrr.     Bogorodak,     Russia.     D.8.     Pat. 

1,084,430,  Apr.  28,  1914. 

The  residue  (mucilage)  is  boiled  with  a  solution  oi  can 
soda  and  common  salt,  and  the  resulting  precipitated  mass 
bleached  with  chloride  "f  lime,  and  treated  with  Bolph 
acid  to  separate  the  fatty  acids,  which  arc  then  washed 
with  steam  (in  the   presence  of  salt)   and  clari6ed  and 
fried  .it  100   C.   -C.  A.  M. 

Edible   oils  ;     Process   and   apparatus  for   treating   [hydro- 

grunting]    composite  .     C.     Ellis,    Montclair,     N.J. 

Pat.  1,095,144,  Apr.  28,  1914. 

The  hot  melted  fat  (e.g.,  a  mixture  of  edible  cottonseed 
and  maize  oils)  is  made  to  move  across  the  path  of  a 
bubbling  current  of  hydrogen  in  the  presence  of  a  catalytic 
agent— C.  A.  M. 

Soap;    Manufacture  and  application  of  a   new .     R. 

\\  as.  1st  Addition,  dated  Nov.  10,  1913  (under 
Int.  Conv.,  Nov.  II.  1912),  to  Fr.  Pat.  448,490,  -Nov.  27, 
1912  (this. J..  1913,  435). 

Tue  soap  previously  described  (loc.  cit.)  is  specially 
suitable  as  a  dressing  or  finish  for  linen.  The  treated 
linen  retains  its  whiteness  on  exposure.  Its  suppleness 
may  be  increased  by  the  addition  to  the  soap  of  substances, 
such  as  vaseline  or  mineral  oil,  which  do  not  impart 
odour  or  colour. — C.  A.  M. 

Floating  soaps  ;  Process  of  manufacturing  compact and 

products  thereof.  C.  Mullcr.  1st  Addition,  dated 
HOT.  13.  1913.  to  Fr.  Pat.  462,502,  Sept.  12,  1913 
(this  .!..  1914.  324). 

A  certain  proportion  of  sodium  silicate  with  or  without 
a  solution  of  potassium  or  sodium  carbonate  or  potassium 
chloride  is  added  after  saponification. — C.  A.  M. 


Soap    with   a    basis  of  petroleum   or   other   hydrocarbons  ; 

Process  of  manufacturing  a   new .     P.  A.  Cattaert. 

Fr.  Pat.  466,151,  Feb.  21,  1913. 

Oleic  or  other  fatty  acids  or  deglycerinated  oils  are 
treated  with  petroleum  or  other  hydrocarbons  (preferably 
at  about  60°  C.)  in  the  presence  of  a  trace  of  a  condensation 
agent,  such  aluminium  chloride,  ferric  chloride,  nitro- 
denvatives  of  phenol,  etc.,  and  the  mass  subsequently 
saponifi.d  to  obtain  a  soap  which  is  soluble  in  water. 

— C.  A.  11 

Soaps  ;    Process  of  increasing  the  efficacy  and  hardness  of 

neutral bu     mixing     them     tcith     hydrocarbons.     C. 

Pleines.     Fr.  Pat.  406,331,  Dec.  17,  1913. 

Hydrocabbons  are  incorporated  with  neutral  soaps 
within  definite  limits  of  temperature. — C.  A.  M. 

Candles  ;   Process  of  manufacturing  composite .     J.  P. 

Laursen-Sehjodt.     Fr.    Pat.   466,027,   Dec.    10,   1913. 

"leine.  stearine  or  analogous  substances  are  dissolved 
;n  alcohol,  ether,  oil  of  turpentine,  chloroform  or  other 

I  ly  combustible  solvent,  the  solution  treated  with 
ilkalim-  lye  in  calculated  quantity,  and  the  saponified 
jtnass  mixed  with  paraffin  wax  in  sufficient  proportion  to 

.  n  candle  material  of  the  desired  whiteness  and  fine- 
A.  M. 


ra's  and  oils  ;  Process  and  apparatus  for  the  decomposition 

°f •     B.    E.    Reuter,   Chicago,    U.S.A.     Eng.    Pat. 

10.199,  April  30,  1913. 

oTJ.S.Pat  1,068,079  of  1913;  this  J.,  1913,875.— T.F.B. 


Lubricating  area*  .     Manufacture    of-  l:     ll.iddan, 

London.     From   Chem.    i'.il.r.   Troiedori    Di     HOlaberg 
and   Seiler,    Troisdorf,    Germany.     Eng.    i 
.luly  17,  1913. 

See  Fr.  Pat.  460,418  of  1913  ;   this  J.,  1914    90.     T.  F.  B. 

Fatty  acids;    Bleaching  of .     B.   E.  Renter.  Chicago, 

D.S.A.      Eng.  Pat.  27.S67.  April  30.   1913. 
See  Fr.  Pat.  457,496  of  1913 ;  this  J.,  1913,  1020.— T,  F.  B. 

Oils;    Process  for  moistening  the  residues  from  the  manu- 
facture of and  for  extracting  the  tok  ans 

of  tteam,  with  oi  with  \iurn.     Harbumer  Eisen 

und    Bronzewerke    A.-G.     Fr.    Put.    465. 041,    1> 
1913. 

Kng.  Pat.  28,261  of  1913  ;    preceding.— T.  F.  B. 

Fats,  fatty  oils,  mineral  waxes,  or  mineral  oils;    Process 

for  solidifying and  concerting  them  into  dn/  pull 

but   products    li>i    n "ins  of  malt   extract  or   maltodextrin. 

M.  Hamburg.     Fr.  Pat  466,419,  Dec.  20,  1913.     Under 
Int.  Conv.,  Dec.  21,  1912. 

See  Eng.  Pat.  29,481  of  1912  ;  this  J.,  1913,  672.— T.  F.  B. 

Manufacture  of  oil   varnish   substitutes  from   animal  oils. 
Eng.   Pat.  21,835.     Set   XHL 

Substitute  for  boiled  linseed  oil.     Ger.    Pat.   272,465.     See 
XII  I. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Basic   lead   carbonate  ;     Xature   of .     E.    Euston.     J. 

Ind.  Eng.  Chem.,  1914.  6,  3S2— 383. 
It  was  shown  previously  (this  J.,  1914,  363)  that  white 
lead  is  probably  a  mixture  of  normal  lead  carbonate  with 
a  basic  carbonate  of  the  composition,  PbC03.Pb(0H)# 
The  lead  hydroxide  portion  of  this  basic  carbonate  is 
soluble  in  ammonium  chloride  solution  but  not  in  sucrose 
solution,  and  the  basic  salt  is  regarded  as  an  "  adsorption 
compound."  White  lead  and  normal  lead  carbonate 
when  stirred  with  a  solution  of  basic  lead  acetate  withdrew 
lead  hydroxide  from  the  solution,  yielding,  on  prolonged 
treatment,  products  containing  as  little  as  10-1%  OOr 
Basic  zinc  carbonate,  whiting  or  precipitated  calcium 
carbonate,  precipitated  barium  sulphate,  and  pre- 
cipitated barium  carbonate  behaved  in  a  similar 
manner,  yielding  products  of  approximately  the  com 
position,  "ZnCOs.Zn(OH)..3Pb(OH), ;  2CaCO,.Pb(OH),  ; 
3BaS04,Pb(OH)2.  and  3BaC03.2Pb(0H),  respectively. 
The  lead  hydroxide  portion  of  all  these  compounds  was 
soluble  in  ammonium  chloride  solution  but  not  in  sucrose 
solution.  The  calcium  compound  and  the  barium  sulphate 
compound  were  of  no  use  for  paints,  but  the  other  two 
had  properties  similar  to  those  of  white  lead.  The  basic 
zinc  carbonate  compound  was  equal  and  the  barium  car- 
bonate compound  considerably  superior  to  white  lead  in 
regard  to  being  tinted  or  for  covering  quality. — A    S. 

Oils  and  paste  paints  :    Changes  occurring  in due  to 

autohydrolusis  of  the  glucerides.  H.  A.  Gardner.  J. 
Franklin  Inst.,  1914,  177,  533—540. 
The  presence  of  enzymes  in  micro-organisms  derived  from 
infected  seed,  etc,  appears  to  he  responsible  for  the 
granular  condition  of  certain  oil  paints.  A  sample  of  lead 
paint  which  had  become  granular  contained  lumps  from 
which  were  separated  a  liquid  fatty  acid  w  ith  neutralisation 
value  of  about  180.  a  solid  fatty  product  with  acid  value, 
84,  and  a  metallic  paint  in  combination  with  part  of  the 
fatty  acid  as  an  insoluble  soap.  A  sample  of  linseed  oil 
which  had  caused  a  paint  to  thicken  in  6  to  12  months  had 
the  following  chara  gr.  o;'4"i";    iodine  value, 

171-3  ;    saponif.  value,  133-2;    acid  value,  41  ;    "  ff. 
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9-0%  ;  and  moisture  and  volatile  matter,  0-68%.  The 
"foots"  had  an  acid  value  of  6-9,  whilst  the  oil,  after 
separation  from  the  "  foots."  showed  normal  values 
(iodine  value,  177-3  ;  saponif.  value.  190-2  ;  acid  value, 
3-9).  Cultures  prepared  from  the  "foots"  at  37°  C.  on 
agar-agar  yielded  characteristic  bacilli  resembling  the  hay 
bacillus.  The  paint  prepared  with  this  oil  showed  in- 
creased acid  value  after  incubation  for  a  week  at  37"  C. 
A  sample  of  cloudy  oil  upon  which  moulds  readily  de- 
veloped, was  mixed  with  pure  linseed  oil  ami  a  few  drops 
of  water  containing  carbon  dioxide.  At  the  end  of  48 
hours  the  acid  value  had  increased  by  10%.  The  growth 
of  moulds  was  not  prevented  by  the  addition  of  small 
quantities  of  antiseptics  (phenol,  cresol,  salicylic  acid, 
etc.),  but  was  inhibited  by  heating  the  oil  to  at  least 
100=  C.  soon  after  expression.  It  is  suggested  that  only 
oils  containing  little  "  foots  "  and  sterilised  in  this  manner 
should  be  used  for  grinding  with  paint  materials.  A 
similar  treatment  may  be  found  effective  for  preventing  the 
development  of  rancidity  and  malodorous  products  in 
fish  oils,  etc. — C.  A.  M. 

Oil  in  oil-paints;    Determination  of .     F.   A.   Mazza. 

Ann.   Falsif.,   1914.  7,  210— 211. 

Nioolabdot's  method  (this  J.,  1913,  202)  has  the  draw- 
back that  particles  of  paint  pass  through  the  filter 
paper  with  the  toluene.  This  i9  obviated  by  heating  2  to 
3  grms.  of  the  paint  on  the  water  bath  with  a  mixture  of 
alcohol  and  ether  (2  : 3),  and  collecting  the  insoluble 
matter  on  counterpoised  filter  papers,  which  are  dried 
in  the  oven  and  weighed.  The  amount  of  oil  is  found  by 
difference. — C.  A.  M. 

■Oil  of  turpentine  ;   Detection  and  determination  of  petroleum 

products  in .     C.  Grimaldi  and  L.  Prussia.     Annali 

Chim.  Appl.,  1914.  1,  324—338. 

The  method  suggested  is  based  on  the  oxidation  of  the 
^>il  of  turpentine  by  mercuric  acetate  to  products  soluble 
in  dilute  nitric  acid.  7.3  grms.  of  mercuric  acetate  are 
placed  in  a  graduated  500  c.c.  flask,  having  also  graduations 
of  i  c.c.  (from  0  to  10  c.c.)  on  the  neck,  200  c.c.  of  water, 
100  c.c.  of  glacial  acetic  acid,  and  10  c.c.  of  the  oil 
.  under  examination  are  added  in  the  order  given,  and 
the  whole  is  heated  for  2  hours  at  80°  C.  under  a  reflux 
condenser,  with  frequent  agitation.  After  cooling,  nitric 
acid  (2  parts  of  acid  of  sp.  gr.  1-4  to  1  part  of  water)  is 
added  until  the  liquid  reaches  the  zero  mark,  the  whole  is 
wellshaken,  allowed  to  settle,  and  the  volume  of  unattacked 
oil  noted.  It  is  possible  by  this  test  to  detect 
6 — 12°0  of  petroleum  benzine,  8 — 10%  of  turpentine 
substitutes  (light  petroleum)  and  10%  of  petrol  in  oil  of 
turpentine.  Control  determinations  without  oil  of  turpen- 
tine showed  that  there  is  an  unavoidable  loss  of  0-5 — 
0-7  c.c.  in  the  case  of  benzine  and  0-35 — 0-50  c.c.  in  that 
of  petrol,  in  carrying  out  the  determination. — A.  S. 

Wood  distillation  under  diminished  pressure.  A  contribu- 
tion to  the  problem  of  the  utilisation  of  wood  wast-.  Adams 
and  Hilton.     See  IIb. 

Determination    of   the    lightr    bad    oxides.     I.    Iodometric 
method.     Milbauer  and  Pivnica.     See  VII. 


Patents. 


\V.  E. 
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chief  patent  (this  J.,  1913.  1066)  to  prevent  the  outlet 
becoming  choked  with  fine  particles  of  lead  or  lead  oxide. 

— C.  A.  M. 

Rust-preventive  products  ;   Manufacture  of .     Standard 

Lack-     uud     Farbwerke     Ziirich-Altstetten.     Fr.     Pat. 
466.304,  Dec.  6,  1913.     Under  Int.  Conv.,  Dec.  7,  1912. 

Aqueous  solutions  of  inorganic  substances  (chromic  acid 
and  chromates,  alkali  carbonates,  alkaline-earth 
hydroxides),  which  prevent  the  rusting  of  iron,  are  mixed 
or  emulsified  with  hydrocarbons,  fats,  oils,  resins,  powdered 
clay,  chalk  or  other  substances  which  do  not  inhibit  the 
rust-preventing  action,  and  the  products  are  used  for 
coating  iron  and  steel. — A.  S. 

Submarine  paints  :    Use  of  fluorides  and  fluorine-compounds 

for  the  manufacture  of .     G.  Paterno  and  C.  Manuelli. 

Fr.   Pat.  406.36S,  Dec.   18,  1913. 

Fluorides  or  rluosilicates  of  aluminium,  zinc,  lead,  or 
other  metals  are  used  in  the  preparation  of  submarine 
paints. — A.  S. 

Mercury  salts  ;   Preparation  of  solutions  of in  vegetable 

or  animal  oils,  fats,  waxes,  and  the  like,  resistant  to  water. 
Gebr.  Avenarius  and  J.  Wolff.  Ger.  Pat.  272,605, 
Nov.   7,   1912. 

Couples  aromatic  mercury  salts  are  dissolved  in  an 
organic  solvent  and  the  solution  dissolved  in  or  mixed 
with  oils,  waxes,  or  the  like.  Or,  the  organic  solvent  may 
be  dissolved  in  or  mixed  with  oils  or  the  like  before  intro- 
ducing the  mercury  salt.  The  products  may  be  used  for 
the  preparation  of  anti-fouling  submarine  paints,  etc. 

—A.  S. 

Oil    varnish    substitutes  from    animal    oils;     Process  for 

the    manufacture   of .      W.    Kaempfe,   Grossenhain, 

Saxonv.  Eng.  Pat.  21.835.  March  15,  1913.  Addition 
to  Eng.  Pat.  15,012,  June  27,  1912. 

The  fractional  hvdrolvsis  of  the  animal  oil  as  claimed  in 
the  chief  patent  "(this"  J.,  1913.  436)  may  be  effected  by 
means  of  an  enzyme  such  as  that  of  Ricinus,  the  hydrolvsed 
products  then  being  removed  as  described.  (See  also 
Fr.  Pat.  445,565  of  1912  ;   this  J..  1913,  34).— C.  A.  M. 


Linseed  oil;    Substitute  for  boiled . 

Ger.   Pat.   272,465,  Dec.   17, 


E.  F.  Waeutig. 
1910. 


Inks  for  printing  machines;   Composition  of . 

Hevl   and   T.    T.    Baker,   London.     Eng.    Pat. 
April  29,  1913. 

About  0-25%  of  sodium  amyl  sulphate  is  added  to  the 
ink  to  increase  the  rate  of  drving  and  thus  prevent  smear- 
ing.—C.  A.  M. 

Lead  oxide;    Production  of and  means  or  apparatus 

employed  therein.  \V.  Innes,  Liverpool.  Eng.  Pat. 
10,387,  May  2.  1913.  Addition  to  Eng.  Pat.  15,664, 
July  4,  1912. 

Baffle-plates  or  other  deflecting  means  are  placed  at 
one  side  of  the  oxide  pot  of  the  apparatus  claimed  in  the 


Fish  oils,  marine  animal  oils,  and  the  like  are  heated  for 
a  short  time  at  235° — 240°  C,  then  steam  superheated  to 
375° — tOO3  C.  is  blown  through  for  25 — 30  hours,  whereby 
glycerides  of  saturated  fatty  acids  are  hydrolysed  and  the 
products  of  hydrolysis  distilled,  whilst  the  glycerides  of 
unsaturated  acids  are  polymerised  and  remain  behind. 
The  drying  power  of  the  product  is  superior  to  that  of 
linseed  oil. — A.  S. 

Varnish      composition;       Xon-inflammable .     J-      W. 

Avis  worth,  East  Orange,  N.J.,  Assignor  to  Condensite 
Co.  of  America,  Glen  Ridge,  N.J.  U.S.  Pat.  1,094,830, 
April  28,  1914. 
A  mixture  of  100  parts  of  acetylcellulose  and  100  parts 
of  a  dehydrated  phenol  resin  dissolved  in  1000  parts  of 
a  water-free  volatile  solvent,  such  as  acetylene  tetra- 
chloride.— B.  N. 

Sulphite-cellulose  extracts;    Use  of for  the  prepanHot 

of  varnish.     L.   Meunier.     Fr.   Pat.   466,196,  Feb.  24 
1913. 
A    vabntsh   giving   rapidly  drying,   uniform   ovatings 
prepared   by   mixing   commercial   concentrated  sulphite 
cellulose  extract  with  a  substance,   especially  a  sohitioi 
of  a  terpene  in   a  sulphoricinate,   which  diminishes  th 
surface  tension  of  the  product.     For  example.  4  litres 
oil    of    turpentine    are    added    gradually,    with   constat! 
agitation,   to   25  kilos,   of  neutral  sodium  sulphoricin.it 
heated  to  60°  C,  and  the  resulting  thick  liquid  is  incoi 
porated   with   25   times   its   weight   of  sulpnite -cellul* 
extract  of  30°  B.  (sp.  gr.  1-263).— A.  S. 
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Plastic    and    elastic    substances;      Mumifueiin,     of  . 

J.    Stookhausen,     ft.     Pat      166,436,   Deo.    20,    1913. 
Under  Int.  Com..  Deo.  20,  1912. 

Plastic  substances  prepared  from  glycerin  and  gelatin 
■re  rendered  resistant  to  water,  whilst  retaining  their 
elasticity,  by  incorporating  with  them  a  reeinonfl  con- 
densation product  of  phenyl  and  formaldehyde.  Example. 
\  solution  of  2-5  kilos,  of  elati  in  2-5  ktlos.  of  glycerin  is 
mixed  with  a  solution  of  0-5  1  kilo,  of  camphor  in  acetone 
I  I  kilos,  of  powdered  asbestos,  0-3 — 1  kilo,  of  sulphur, 
05  kilo  of  German  Mack  ("  noi'r  d'Attemagni  "),  and 
1  I  o  kilos,  of  ii  resinous  condensation  product  of  phenol 
and  formaldehyde.   -A.  S. 


Elastic,  solid,  refractory,  waterproof,  unit  insulating  com 

position,    T.  1).  Kelly.     Fr.  Pat.  466,417,  Nov.  12,  1913. 

See  Bng.  Pat  23,846 of  1912 ;  thisJ.,  1913,  1120.    T.F.B 

Kltli  HIM. 

This  Journal,  Maj  30,  1914,  p.  .v,7.  col.  2,  delete  linen 
'.i     12  bom  the  bottom,  and  replace  bj   the  following: — 

R.    B.    Barle,   Assignoi    to    Hood   Rubbci   Co.,  ] 
U.S.  Pat  1,093,923,  April  21,  1914." 


Adhesive   resinous   preparation*  and   process  of  producing 
ih,     tame.     II.    Wolff,    Assignor    to    Qebr.    Sohnbert, 
Berlin.     U.S.   Pat.   1,095,058,    Vpril  28,   I'M  I. 
Eng.  Pat.  26,182  of  1912  ;  this  J..  Kll:!.  253.— T.P.B. 

Linseed  oil;  Process  for  rendering  solubU  thi  products  of 
oxidation  of- — •.  K.  L.  F.  Friedemann,  Forshaga, 
Sweden.     U.S.  Pat.  I,09f>.8:i8,  .May  r>.  1914. 

See  tier.  Pat.  258,853  of  1912;  tins  J.,  mi:!.  614.-  -T.F.B. 

Coating  und  impregnating  materials  :    Manufacture  of . 

C.    Roth,    Frankfort    on    Maine,   Germany.     U.S.    Pat. 

1,095,988.   May  .">.    1914. 

Pat.  251,710  of  1912;  this  J.,  1912,  1190.— T.F.B. 


XIV. -INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber;     Manihot .     G.     Weber.        Tropenpflanzer, 

1914.  18,  274—279. 
The  author  agrees  with  Frank  and  Marckwald  (this 
•I  ,  1913,  136)  that  Manihot  rubber  undoubtedly  suffers 
in  nerve  and  quality  generally  from  the  washing  and 
drying  process  on  the  plantations.  It  is  recommended 
that  the  rubber  be  marketed  in  the  form  of  moist  balls, 
nning  about  30  %  of  water.  Dry  biscuits  are  superior 
in  nerve  to  crepe.  — E.  W.  L. 

for  the  preparation  of  1.3-butadiene  hydro- 
carbons.  II.  Pyroejenetie  decomposition  if  hydroxy- 
com  pounds.  III.  Catalytic  dehydration  of  hydroxy- 
eomivunds.     Kyriakidcs.     See  XX. 

Patents. 

Rubber;    Regeneration  of .     Xylos  Rubber  Co.,   Ltd. 

Fr.    Pat.    466,243,   Dec.    16,    1913.     Under   Int.    Conv., 
Dec.  20,  1912. 

Rubber  scrap  is  heated  under  pressure  with  a  substance 
e.g.,  a  solution  of  caustic  alkali,  capable  of  destroying 
the  textile  fabric  present  in  the  scrap,  and  a  small  quantity 
of  an  aromatic  amino-compound,  such  as  aniline,  toluidine, 
or  xylidine.  and  the  regenerated  rubber  is  separated. 
washed,  and  dried.  The  amino-compound  acts  as  a 
catalytic  agent,  bringing  about  the  union  of  the  sulphur 
(hoth  free  and  combined)  of  the  vulcanised  rubber  with 
the  alkali.— A.  S. 

ulckouc  .     77>  oltiii  nt  of  products  resembling  or  related 

to .     J.     Y.     Johnson,     London.     From     Badische 

Andin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  12.816,  June  2.  1913. 
See  Fr.  Pat.  463,437  of  1913  ;   this  J.,  1914,  365.— T.  F.  B. 

I  ulcanised  rubber;    Process  for  making  a  product  similar 

to .     Farbenfabr.   vorm.   F.    Baver  und   Co.     First 

Addition,  dated   Nov.    10,    1913.   to"  Fr.    Pat.   440,598. 

July  27.  1912.     Under  Int.  Conv..  Nov.  15  and  Dec.  24. 

1912.  and  Jan.  20,  1913. 

EE  Eng.  Pat.  11,530  of  1913  and  Ger.  Pats.  268,387  and 

88,947  ;    this  J.,  1913.  1078  ;    1914,  269,  365.— T.  F.  B. 


XV.-LEATHER  ;     BONE ;     HORN  ;     GLUE. 

[Tanning]    Extracts;     The    colmr    measurement    of . 

H.  R.  Procter.     J.  Amor.  Leather  Chem.  Assoc,  J914 
9,  225—227. 

The  method  of  the  International  Association  of  Leather 
Trades  Chemists  of  estimating  colour  by  drumming  sheep 
grain,  preserved  and  delimed  in  a  boro-phenol  solution, 
in  very  weak  liquors  is  capable  of  improvement.  Split 
hide  or  shaved  calf  skins  would  probably  give  better 
and  more  even  results  for  sol,  leather  tanners  and  Seymour- 
Jones'  formic  acid  mercury  treatment  is  suggested  as  a 
preserving  method.  In  the  official  method  the  use  of  j  ",, 
solution  of  tanning  matter  raised  to  J  %  as  tanning  proceeds 
is  prescribed  lint  a  more  practical"  method  would  be  to 
commence  with  200  c.c.  of  water  and  to  dissolve  in  200  c.c. 
a  quantity  of  extract  about  double  that  required  for 
tannage  and  add  this  solution  20  c.c.  at  a  time  every 
five,  minutes  until  the  whole  is  given  and  then  carry 
on  the  tannage  to  the  end  of  two  hours.  The  sample 
should  be  dried  rapidly  in  the  dark  or  protected  from  Strong 
light.  Oiling  and  cold  drying  give  hrighter  shades 
but  drying  unoiled  and  at  a  higher  temperature  is  the 
severer  test  for  the  extract.  Methods  in  which  white 
broadcloth  and  gelatinised  cotton  cloth  are  substituted 
for  skin  will  probably  never  be  made  sufliciently  accurate 
to  serve  as  a  basis  of  contract.  For  the  direct  optical 
measurement  of  the  colour  of  the  extract,  the  author 
(this  J.,  1910,  663)  has  suggested  a  method  in  which 
a  uniform  standard  of  glasses  of  10  units  of  colour  is 
used,  but  Kerr  has  found  that  recent  glasses  issued  by  th« 
Tintometer  Company  are  not  strictly  comparable  in  the 
Schmidt  and  Haensch  colorimeter  used,  and  therefore 
useless  as  a  standard.  Although  the  optical  colour 
of  any  one  make  of  extract  is  fairly  proportionate 
to  that  which  it  will  produce  on  leather.it  is  never  satis- 
factory for  the  comparison  of  two  different  makes  as  the 
effect  on  leather  depends  not  only  on  the  visible  colours 
but  on  the  special  tannins  which  they  may  contain. — D.J.L. 

Tannery  practice  :  A  m  >•■  ■  mulsifying  agent  und  its  apptica- 

h,„,  j0 _     ]•;.  |).  \ ".in  Tassel,  j mi.     J.  Amer.  Leather 

Chem.  Assoc.,  1914,  9,  236—238. 
Amides  of  the  higher  fatty  acids,  such  as  stearamide  and 
also  lecithin  and  tyrosine  are  capable  of  emulsifying  large 
proportions  of  neutral  fats  and  oils  Stearamide,  a  white 
crystalline  compound  (m.  pt.  110°  C),  resistant  to  acids 
and  alkalis,  is  capable  of  emulsifying  5 — 16  times  •- 
weight  of  the  oils  used  in  leather  manufacture  such  as 
neatsfoot  oil.  moellon  degras,  fish  oil,  etc.,  and  will  also 
emulsify  substances  such  as  tallow,  some  mineral  oils  and 
paraffin  wax.     The  stearamide  is  heated  to  185° — 200    F. 

(S5° 93°  C.)  in  a  steam-jacketed   vessel  and   the  oil   or 

grease,  previously  melted,  is  run  in  with  vigorous  stir- 
The  required  amount  of  water  is  then  added  and  stirring 
continued  till  an  even  mixture  is  obtained.  In  stearamide 
emulsions  animal  oils  and  greases  are  practically  odourless, 
and  the  odour  of  fish  oils  is  considerably  diminished. 
Emulsions  of  heavy  mineral  oil  produced  in  this  way  form 
very  satisfactory  fat  liquors.  Paraffi  i  wax  emulsified  by 
stearamide  gives  a  full  feci  and  improved  "  break"  due 
to  its  rilling  action,  and  the  effect  is  better  than  that  pro- 
duced by  using  the  melted  wax. — D  J.  L. 


t>(*> 
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Alkaline  sulphides  [in  lime  liquors]  ;   Determination  of . 

0.  MeCandlish  and  J.  A.  Wilson.  J.  Amer.  Leather 
(.'hem.  Assoc.,  1914,  9,  203— 207.  (See  also  this  J., 
1913,  1-52.) 

A  method  is  provisionally  suggested  which  consists  in 
precipitating  the  sulphides  with  excess  of  a  standardised 
solution  of  cupric  sulphate  containing  sulphuric  acid, 
and  determining  the  excess  of  copper  colorinictrically  after 
addition  of  ammonia. — D.  J.  L. 

Leather;   Determinalion  of  acidity  of .     P.  Nieolardot. 

Ann.   Falsif..   1914,  7,  195—202. 

The  most  reliable  method  of  determining  the  total  sulphur 
in  leather  is  by  combustion  with  oxygen  in  a  bomb  under 
a  pressure  of  10  atmos.  To  determine  the  acidity  the 
leather  is  freed  from  fat  by  extraction  with  chloroform, 
boiled  for  3  hours  with  water,  and  the  liquid  titrated  (with 
litmus  paper  as  indicator).  Sulphuric  acid  and  soluble 
sulphates  are  precipitated  with  barium  chloride.  As  a 
control  a  second  portion  of  the  sample  is  boiled  for  3  hours 
with  the  same  quantity  of  water  containing  barium  car- 
bonate, and  the  acidity  of  the  filtrate  determined  as 
1  efore.  After  precipitation  of  dissolved  barium  by  the 
addition  of  sulphuric  acid,  the  liquid  is  filtered  and 
evaporated,  and  the  residue  ignited  and  tested  for  barium 
not  precipitable  by  sulphuric  acid. — C.  A.  M. 

Patents. 

Si-ins,    hides    and   tht    like;     Method  for   dressing . 

R.    Brooks.    Goxhill,    Lincolnshire.     Eng.    Pat.    23.638, 

Oct.  18,  1913. 
The  skins  are  impregnated  with  an  aqueous  extract  of 
"  brains,"  then  pulled  across  a  sharp  board  or  the  like 
and  dried  and  rendered  waterproof  by  hanging  in  smoke 
produced  by  burning  touchwood  or  the  like  until  they 
are  of  a  yellowish  brown  colour  throughout. — D.  J.  L. 

Bawhidt  :   Method  of  treating and  the  product  resulting 

therefrom.  A.  H.  Henderson.  Assignor  to  The  Hen- 
derson Rubber  Co..  Baltimore,  Md.  U.S.  Pat.  1,094,853, 
Apr.  28,  1014. 
Rawhide  is  "expanded"  in  an  aqueous  solution  of  a 
substance  which  will  produce  osmotic  pressure  in  the  cells 
of  the  hide  and  a  deliquescent  polyhydric  alcohol,  and  is 
then  subjected  to  heat  in  the  presence  of  an  oily  vehicle 
and  a  fixed  oil.  Robber  may  also  be  introduced  "into 
the  interior  of  the  hide  "  and  subsequently  vulcanised. 
An  article  of  manufacture  consisting  of  a  consolidated 
mass  of  granules  or  fragments  of  rawhide  with  a  deli- 
quescent polyhydric  alcohol  and  vulcanised  rubber  is  also 
claimed. — D.  J.  L. 

Leather  ;  Drying  japanned  or  varnished .     A.  Genthe, 

Assignor   to   C.    Heyl,    Worms,    Germany.     U.S.    Pat. 
1,995,498,  May  5,   1914. 

See  Eng.  Pat.  20,795  of  1913  ;  this  J.,  1914,  95.— T.  F.  B. 

Chromi    tunning;   Process  of .     F.  Hirsch.     Fr.   Pat. 

4H5.S46,   Dec.   6,   1913.     Under  Int.   Conv.,   March  8, 

1913. 
See  Ger.  Pat.  271,585  of  1913  ;  this  J.,  1914,  550.— T.  F.  B. 


XVI.     SOILS  ;  FERTILISERS. 

Nitrogen   in    mixtures  of  calcium    mtrak    and  cyanamide ; 

Determination  of .     A.  Stutzer.     Chem.-Zeit.,  1914, 

38,  597. 
Xitrate  and  nitrite  are  first  determined  by  Schlosings 
method  (reaction  with  ferrous  chloride),  and  then  a 
portion,  rendered  free  from  nitrate,  is  treated  by 
Kjeldahl's  method.  By  heating  1  gnu.  with  5  grms.  of 
dry  ferrous  chloride  and  25  c.c.  of  concentrated  hydro- 


chloric acid,  under  alight  pressure  (in  a  flask  fitted  with  a 
Bunsen  valve),  the  nitrate  may  be  completely  eliminated 
on  the  water-bath  in  half  an  hour.  In  preparing  a  mixture 
of  calcium  nitrate  and  cyanamide,  for  use  as  a  fertiliser, 
loss  of  nitrogen  is  liable  to  occur  if  the  temperature  be 
raised  above  60"  C. — F.  Sodx. 


Patent. 

Phosphoric    acid;     Process    of   producing    available . 

W.  S.  Landis,  Niagara  Falls,  Ontario,  Assignor  to 
American  Cvanamid  Co..  Xashville,  Term.  U.S.  Pat. 
1,094,857,  April  2S,   1914. 

A  finely  ground  mixture  of  phosphate  rock  and  a  soluble 
sodium  salt,  e.g.,  sodium  sulphate,  is  mixed  with  water. 
dried  rapidly  so  as  to  prevent  appreciable  crystallisation 
of  the  sodiu  n  sulphate,  and  then  calcined  to  convert 
the  tricalcium  phosphate  into  a  soluble  compound. — A.  S. 


XVII.— SUGARS  ;   STARCHES  ;   GUMS. 

Sugar  cane;    Experiments   in    thinning  out .     A.    H. 

Rosenfeld.     Intern.  Sugar  J.,  1914,  16,  220—221. 

Experiments  showed  that  thinning  out  is  not  advan- 
tageous in  the  cultivation  of  the  sugar  cane,  the  production 
of  sugar  per  acre  being  considerably  less  than  \  hen  the 
ordinary  procedure  is  followed. — J.  P.  0. 

Lime  content;    Investigations  on  the of  [cane]  juices. 

W.  E.  Cross.     Intern.  Sugar  J.,  1914,  16,  212—220. 

Raw  cane  juices  were  found  to  contain  from  0025  to  009 
grm.  CaO  in  100  c.c.     In  applying  the  carbonatation  pro- 
cess, and  using  more  than  1  %  of  lime,  after  saturation  the 
clarified  juice  contained  less  lime  than  the  original  raw 
juice,  so  that,  i  .</.,  with  2  "„  of  lime  so  small  an  amount  as 
003  grm.  CaO  in  100  c.c.  could  be  obtained.     With  the 
dcfecation-sulphitation   process,   on   the   other   hand,   the 
greater  the  initial  sulphitation  the  higher  was  the  limt 
content   of  the   clarified  juice.     Sodium   carbonate  wher 
added  to  a  clarified  juice  had  only  a  very  slight  effect  ii 
diminishing  the  lime  content,  as  much  as  3  lb.  per  ton  c 
cane,  for  example,  causing  a  reduction  of  28  °„  only  of  tin 
original   amount   of  lime   present.     Phosphoric  acid  am 
disodium  phosphate  also  had  little  effect  in  diminishing 
the   lime   content.     In   these   experiments   the   lime   wa 
determined    by    titration    with    standard    alcoholic    soa 
solution,  the  results  being  controlled  by  the  gravimetn 
method.— J.  P.  O. 


liou*  control  analyses  ;  Limit  of  error  in  certain 

N.  Deerr.     Intern.  Sugar  J.,  1914.  16,  222—223. 

Determinations  of  the  water  and  sugar  in  mill  bagass 
were  made  during  24  hours  at  intervals  of  1,  2.  and 
hours  respectively,  and  the  arithmetical  mean  ami  tl 
probable  error  of  the  results  were  calculated.  Tl 
percentage  extraction  of  sugar  from  the  cane  calculate 
from  the  arithmetical  mean  of  the  results  was  practical! 
the  same  whether  the  samples  were  taken  at  intervals  • 
1,  2,  or  4  hours,  but  the  probable  error  was  only  reduo 
to  reasonable  limits  when  samples  were  taken  cvei 
hour.— J.  P.  0. 

[Sugar.]      Vacuum    pan;     Rate   of  evaporation    in   a  — 
X.    Deerr.     Intern.    Sugar   J.,    1914,    16,    210—211. 

Using  a  lyre  coil  pan  of  2700  cb.  ft.  strike  capacity,  1 
2455  sq.  ft.  heating  surface,  and  heating  with  boiler  stea 
of  90  lb.  gauge  pressure  reduced  to  -40  lb.,  it  was  fuui 
that  the  maximum  rate  of  evaporation  occurs  just  aft 
all  the  heating  surface  is  put  into  action,  and  that  afi 
about  10  minutes  the  rate  rapidly  falls,  decreasi 
eventually  to  one-third  the  maximum  rate.  The  rs 
per  sq.  ft.  of  heating  surface  is,  however,  at  a  max'rfli 
during  the  first  hour  of  operation,  and  by  the  time  tl 
all  the  heating  surface  is  in  action,  the  rate  per  sq. 
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has  already  fallen,  although  the  rate  "f  production  of 
vapour  increases  for  at  leael  lo  minutes,  Willi 
large  pans,  owing  to  the  unevenneea.  of  t In*  rate  ■  1 
evaporation,  "  peaked  loads"  in  the  rate  of  steam  eon> 
■nmption  inevitably  occur,  but  this  can  be  prevented  by 
tin'  distribution  of  the  heating  surface  over  a  number  of 

units.     It   is  oluded  thai   thru-  should  never  be  lees 

than  3  units  (pans)  of  equal  size,  so  thai  .1  nearlj  uniform 
rate  of  evaporation  spread  over  the  different  units  can 
be  attained.    -i.  P.  0. 


Sugai   HttcM,     Process   nj  combined   lulphilation    within 

defiruU    limits,   foi  and    decolourising . 

.1.  rVeiaberg.     Firsl  Addition,  dated  Jan.  :in,  1913,  to 
Fr,  Pat.  466,936,  June  5,  l912tthisJ.,  1913,966). 

T11  k  mud  precipitated  daring  the  second  carbonatation 
contains  calcium  Bulphite,  and  it  added  to  the  raw  juioe 
together  with  the  Lime  used  for  the  Brat  defecation.  The 
aim. nut  nf  lime  required  is  thus  diminished,  mid  the 
clarification  of  the  juice  is  improved,     I..  E, 


Mobutu  atsaccharification ;  Formation  of  strontium 
format*,   in   th.    wasb    product  from  by  tfo    strontia 

process.     b.   Urban.     '/..  Zuckerind.   Bbhm.,   lull,  38, 
368    S63. 

In  the  Btrontia  molasses  .1.  >,u  1  hai  ilication  process  the 
strontium  bisaccharate  separated  is  allowed  to  cool, 
when  it  decomposes  into  sugar  and  crystalline  strontinm 
hydroxide,  which  latter  is  washed  in  centrifugals 
with  sweet  water,  being  afterwards  heaped  in  the 
open  an  to  he  regenerated.  After  a  time  the  tern- 
[mi  .it  111  <■  of  the  mass  of  so-called  "  centrifugal  salt" 
•  .ill s  rises,  commencing  at  the  outside  and  slowly 
reaching  the  centre,  85  C.  being  sometimes  reached. 
Investigation  showed  thai  this  is  due  to  the  decomposition 
of  the  sugar  necessarily  remaining  in  the  waste  product 
as  the  result  of  washing  with  sweet-water;  strontium 
formate  is  principally  formed  at  first  and  later  is  con- 
rerted  into  .strontium  carbonate. — J.  1'.  0. 

-  .■    Resolution  of  racemic by  means  of  optically 

■  active  amyl-mercdptan,  and  the  properties  of  gomt 
mercaptals.  E.  Votocok  and  V.  Yesoly.  Ber.,  1914, 
♦7,  1615—1519. 

1  Aruunose   was  resolved   by  combination  with  a  pure 
aVamyl-mercaptan  and   fractional   crystallisation   of    the 

mixture  of  mercaptals  from  alcohol.  The  method  is 
probably  applicable  to  other  aldoses.  The  amy!  alcohol 
Bam  which  the  mercaptan  was  prepared  was  isolated 
from  fusel  oil  (20  litres  of  which  yielded  40  grms.)  by 
rectification,  saturation  with  hydrogen  chloride,  further 
ification,  combination  with  3-nitrophthalic  acid, 
and  fractional  crystallisation  and  hydrolysis  of  the  ester 
(m.  pt.  114-8° — 115-2°C).  The  optical' rotation  of  the 
pure  alcohol  was  — 9-60'  in  a  200  min.  tube,  and  tin 
characters  of  the  mercaptan  were:  b.  pt.  119° — 121°  C. 
funoorr),  sp.  gr.  0-8415  at  L'i  C,  and  [a]D=  +  3-21°  at 
23  C.  The  melting  points  of  a  number  of  pure  tf-amyl- 
and  iaoamyl-mercaptaJs  of  aldoses  are  given. — J.  H.  L. 

Starches ;    Diverst    nature   of .      C.   Tanret.   Comptes 

rend.,  1914,  158,  1353— 1356. 

■  uks   from   a   number   of   different    kinds   of   plant, 

were  all  found  to  contain  the  amylopectin  and  amylosi 

of  Maquenne   and    Rous   (this  .1.."  1906,    192.   601).*   The 

proportions    of    the    constituents    varied    in    the    different 

starches,  the  amylopectin- content  ranging  from  67  °0  in 

chestnut  starch  to  79-5  %  in  banana  starch.     The  amylosee 

of  the  different  starches  were  not  equally  soluble  in  hot 

ler,    and    the    amylopectin    of    potato    starch,    unlike 

that  of  other  starches,  dissolved  fairly  readily  in  boiling 

liter.     An    aqueous   solution    containing    both    amylose 

in  1  amylopectin  may  be  freed  from  the  former  by  soaking 

ton   in   it.     The    liquid    expressed    from    the   steeped 

11    -c\'s    with   iodine   a   violet    colour   characteristic 

f  amylopectin,  whilst  the  cotton  gives  a  blue  colour. 

— L.  E. 

Patents. 

'«jur  OSMS  juices  ;   Process  of  /unifying  and  clarifying  raw 

.     R.     E.    Gordon,     Wallacoburg,    Ontario.     U.S. 

Pat.  1,094.436.  April  28,  1914. 

he  raw  juice  is  heated  to  above  90°  ft,  cooled  quieklv. 
Bed  from  precipitated  impurities,  treated  with  lime 
id  carbonatated,  heated  to  above  90°  C.  whilst  the 
ileium  carbonate  is  still  present,  and  again  freed  from 
•ccipitated  impurities,  the  treatment  with  lime,  etc., 
ing  then  repeated.— L.  E. 


if   juices;     Removal    0/    non  rugart   j/"/«         .     (i. 
Oehlrioh.     I'r.    Pat.    166,680,    Dec    1,    1913.     Undei 

Int.  (Auiv.,  Kir.  1.  1912  and  Feb.  17,  1913. 
I'lii'rsioN  juioe  is  treated  Bret  with  a  metallic  sulphate, 
preferably  iron  sulphate,  then  with  pun  milk  of  lime,  and 
saturated  with  carl  mi  dioxide  or  a  mixture  of  this  gas  and 
sulphur  dioxide  until  the  alkalinity  is  reduoed  '"  say 
Oiil  "0.  The  treatment  with  lime  and  saturation  arc 
repeated  once  or,  if  necessary,  twin-,  any  iron  in  th- 
juice  being  removed  before  the  thud  treatment  with 
lime,  by  addition  of  calcium  sulphide  or  polysuphide.  The 
defecated  juice  is  concentrated  in  vacuo  to  62° — 65'  Briz, 
heated  to  100°  ('..  filtered,  saturatod  with  sulphur  dioxide 
until  slightly  acid,  made  alkaline,  nearly  neutralised  with 
sulphur  dioxide,  heated  to  '.Mi  —  IIMi  (.'.,  filtered,  boiled  to 
massecuitc  in  rarim.  and  centrifuged.  The  mother 
syrup  from  each  operation  may  he  worked  up  in  succeeding 
operations  until  sufficiently  charged  with  salts  to  be  suitable 
for  working  up  into  second  jet  sugar.  The  waste  syrup 
finally  obtained  is  diluted  to  about  no  Briz,  cooled,  and 
filtered  or  centrifuged  to  remove  the  alkali  sulphates; 
the  sulphates  remaining  in  the  mother  liquor  are  separated 
iu  the  form  of  alums. — L.  E. 


Sugar  beetroots;    Preliminary  treatment  of lo  obtain 

juice.     M.   Lindner.     Fr.   Pat.  466,021,   Dec.    10,   1913. 
Under  Int.  Conv.,  Dec.  11,  1912,  and  Dee.  1,  1913. 

The  syrups  or  molasses  obtained  as  described  in  (Jer.  Pat. 
268,630  of  1912  (this.!..  1914, 212),  are  treated  at  70'—  80°  C. 

with   colloidal   alumina   and    then    with    diluted    milk   of 
lime  or  lime  water,  and  the  mixture  is  boiled  and  filtered. 

— T.  f.  b. 


Sugar  cant  and  similar  saccharin*  material;   Extraction  of 

juice   from .      (I.     Mengclbier,     Berlin.      Eng.     Pat. 

15,070,  June 30,  1913.     Under  Int.  Conv.,  Oot.  19,  1912. 

See  Ger.  Pat.  261,999  of  1912  ;   this  J.,  1913,  920.— T.F.  B, 

Sugar  from  molassi  - ,    Prot  1  ••  of  obtaining .    A.  Grantz- 

dorffer,  Assignor  to  A.  List,  Magdeburg,  Germany. 
U.S.  Pat.   1,095,862,  May  5,  1914. 

See  Fr.  Pat.  460,192  of  1913  ;   this  J.,  lull,  36.— T.  F.  B. 


Processfor  rendering  amylaceou  -  tub  Vie.     Fr.  Pat. 

466,275.     Sic  VI. 


XVI1I.-FERMENTAT10N   INDUSTRIES. 

!    at  preparations  ;  Enzymatic  formation  of  polysaccharides 

by .     A.  Harden  and  \V.  J.  Young.     Biochem.  .1., 

1913,  7,  630—636. 
Ix  the  alcoholic  fermentation  of  dextrose  and  la-vuloso 
he  LebedefPs  maceration  extract  of  dried  yeast,  dextro- 
rotatory polysaccharides  are  formed,  the  product,  in  the 
case  of  hevufose  being  of  a  glycogen  like  nature  (cp.  Cremcr 
this  J.,  1899,  7771  The  difference  tietwecn  the  amount  of 
sugar  removed  and  that  equivalent  to  the  carbon  dioxide 
evolved  during  fermentation  with  yeast  juice  (this  J., 
1904.  450)  is  chiefly  due  to  the  formation  of  these  poly- 
saccharides.— L.  E. 
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Cl.  xviii.— fermentation  industries. 


[June  15,  1914. 


Yeast  fermentation  without  sugar.     XVI.     Question  of  the 

formation  of  lactic  acid  in  the  fermentation  of  pyruvic 
acid  by  tiring  yeast,  and  remarks  on  fermentation  pro- 
cesses. C.  Neuberg  and  J.  Kerb.  Biochem.  Zeits., 
1914.  62,  489 — 497.  (See  also  this  J.,  1914.  37.  496.) 
The  fermentation  of  pyruvic  acid  by  living  yeast  resem- 
bles that  of  sugar,  in 'that  no  lactic  acid  is  formed  as 
by-product.  For  the  investigation  of  the  formation  of 
lactic  acid  in  cell-free  fermentation,  Buchner's  pressed 
juice  is  preferable  to  maceration  juice,  since  the  latter, 
especiallv  when  prepared  from  commercial  dried  yeast, 
is  liable  to  be  infected  with  aeid-forming  bacteria  (cp. 
Oppenheimer,  this  J.,  1914,  156).  The  much  greater 
production  of  lactic  acid  from  glyceraldehyde  than  from 
sugar,  observed  by  Oppenheimer  {he.  at.]  with  respect 
to  cell-free  fermentation,  is  evidence  against  the  assump- 
tion that  glyceraldehyde,  as  an  intermediate  product 
of  fermentation,  is  the  immediate  precursor  of  the  lactic 
acid  formed  from  sugar. — J.  H.  L. 


Phytochcmieal    reductions.     II.       Transformation    of  fatty 

nitro-compounds    into    amines.     III.   Transformation  of 

aromatic    and    fatty-aromatic    aldehydes    into    alcohols. 

C.   Neuberg  and  E.   Welde.     IV.  Formation  of  n-amyl 

alcohol  by  yeast.     Natural  occurrence  of  n-amyl  alcohol. 

C.  Neuberg  and  F.  F.  Nord.     Biochem.  Zeits.,  1914,  62, 

470—188.     (See  this  J.,   1914,  434.) 

Living   yeast  in   course   of   fermentation   reduces   nitro- 

cthane    and    nitromethane    to    ethylamine    and    methyl- 

amine  respectively,     In  an  experiment  similar  to  those 

carried  out  with  nitrobenzene  (loc.  cit.),  about  3  grnis.  of 

ethylamine  were  obtained  from  20  grms.  of  nitroethan". 

Fermenting  yeast,  which  has  already  been  shown  capable 

of  reducing   fatty   aldehydes   and   furfural   (see   Neuberg 

and  Steenbock,  this  J.,  1913,  813  ;   Lintner  and  v.  Liebig, 

this  J.,  1911,  915  ;    1913,  1081)  will  also  reduce  benzalde- 

hyde  and  phenylacetaldehyde,  the  yields  obtained  in  the 

two  cases  being  20 — 30%  of  benz.l  alcohol  and  65 — 70% 

of  phenylethyl  alcohol.     Experiments  having  shown  that 

H-valeraldehyde   can   be   reduced   to    »-aniyl   alcohol   by 

living  yeast,  wit'i  a  yield  of  70%,  the  authors  investigated 

fusel  oil  (fro  n  fermented  molasses)  for  this  alcohol  an  1  found 

it  present  in  very  small  quantities.     It  is  doubtless  derived 

from    «-aminocaproic   acid   (norleucin)    which,  as  Abder- 

halden  and  Wei!  have  recently  shown  (Z.  physiol.  them., 

1913,  84,  39  ;    88,  272),  occurs  in  small  quantities  as  a 

constituent  of  some  proteins. — J.  H.  L 


Acetaldehyde;     Production    of during    the    anaerobic 

fermentation  of  dertrose  by  Bacillus  coli  communis 
(Escherich).  E.  C.  Grey.  Biochem.  J.,  191:',  7, 
359—363. 
A  small  quantity  of  acetaldehyde  is  formed  by  the  action 
of  B.  coli  communis  on  dextrose  under  anaerobic  conditions, 
but  much  less  or  none  at  all  is  formed  by  the  variety 
of  B.  coli  obtained  by  growth  on  agar  containing  sxiiuni 
chloroacctate  (cp.  Harden  and  Penfold,  this  J.,  1912 
894).  Since  this  variety  of  B.  coli  produces  no  gas,  and 
less  alcohol  and  acetic  acid  than  the  original  organism, 
the  formation  of  acetaldehyde  by  the  latter  is  related  to 
the  formation  of  alcohol,  carbon  dioxide  and  hydrogen 
rather  than  to  the  other  products,  and  it  is  suggested  that 
the  acetaldehyde  is  a  primary  product  of  the  fermentation, 
a  suggestion  in  accord  with  Kostvtschew's  view  that 
acetaldehyde  is  an  intermediate  product  of  alcoholic 
fermentation  (see  this  J.,  1912,  553). — L.  E. 

Hums  ;    Composition  of .     Bonis.     Ann.  Falsif.,  1914. 

7,  164—166. 

Since  1902  rums  distilled  from  sugar  eane  juice  which 
has  been  defecated  with  lime,  have  been  exported  from 
Martinique  to  France  for  blending  with  molasses  rums. 
The  old  figures  for  the  non  alcoholic  coefficient  no  longer 
afford  any  certain  means  of  distinguishing  between  the 
two  classes  of  rums.  The  ratio  of  esters  to  higher  alcohols 
is  less  than  1  in  the  case  of  sugar  cane  juice  rums  and  some 


molasses  rums.  Using  the  values  of  this  ratio  as  abscissas, 
and  the  sums  of  the  esters  and  higher  alcohols  as  ordinates 
the  points  of  intersection  fall  within  a  well-defined  zone 
in  the  case  of  pure  rums,  and  above  or  below  this  zone 
respectively  in  the  case  of  rums  containing  added  essential 
oil  or  industrial  alcohol  in  appreciable  quantity. — C.  A.  M. 

*     Assay  of  digestive  ferments.     Uraber.     Sec    XX. 

Laboratory    studies    on    malt    extract.     Graber.      See    XX. 


Specific  reaction  for  ethyl  acohol.  iletltod  of  identifying  it 
in  presence  of  aldehyde,  acetone,  methyl  alcohol,  etc. 
Toninelli.     6'ee  XX. 


Patents. 

Brewing  processes.     E.    W.   Kuhn,   Brussels.     Eng.   Pats. 
7456  and  9170,  April  18,  1913. 

(1)  Malt  is  mashed  in  water  at  10°  C,  and  the  extract 
filtered,  the  starch  separated  thereby  being  added  to  the 
mashed  malt ;  the  process  is  repeated  until  the  enzymes 
which  act  on  carbohydrates  are  almost  completely 
extracted,  the  less  soluble  proteolytic  enzymes  remaining 
in  the  malt.  The  malt  is  then  added  to  water  at  50°  C, 
kept  at  this  temperature  for  several  hours  to  peptonise 
the  albumin,  added  to  boiling  water  and  boiled  for  one  or 
more  hours  to  gelatinise  the  starch,  cooled  to  80°  C, 
treated  with  the  cold  extract  first  obtained,  and  kept 
at  80°  C,  with  stirring,  to  convert  the  starch  paste  into 
soluble  dextrins.  The  peptonisation  and  dextrinisation 
may  be  increased  by  addition  of  active  pepsin  and  amylase 
respectively,  and  both  processes  may  be  accelerated  by 
addition  of  about  0-15%  of  phosphoric  acid  to  the 
malt.  (2)  Malt  is  macerated  in  water  at  say  10°  C,  and 
the  extract  filtored  and  treated  with  about  60  c.c.  of 
phosphoric  acid  per  100  litres.  The  macerated  malt 
is  added  to  boiling  water,  boiled  for  one  hour,  cooled  to 
80°  G,  treated  with  the  cold  extract,  and.  if  necessary, 
with  active  amylase,  and  kept  at  80°  C.  for  two  hours  with 
stirring.  The  starch  is  thus  converted  into  soluble 
dextrins,  whilst  the  albumin,  which  is  not  subjected 
to  proteolytic  action  at  any  stage,  is  coagulated  and 
remains  in  the  dregs. — L.  E. 


Grape   marcs;    Process  of  treating for  the  extraction 

of  various  useful  products.  E.  Disdier.  First  Addition, 
dated  Nov.  17,  1913,  to  Fr.  Pat.  458,344,  May  24,  1913 
(this  J.,  1913,  1081). 
If  the  marc  has  been  partially  or  completely  fermented, 
the  alcohol  is  recovered  either  by  volatilisation  in  steam 
or  in  the  form  of  low-grade  wine  by  diffusion,  the  marc 
then  being  dried.  The  oil  is  extracted  from  the  seeds  with 
say  petroleum  ether,  and  the  tannin  and  resins  are 
extracted  from  the  residue  with  alcohol.  The  alcoholic 
extract  is  distilled ;  the  residue  may  be  treated  witl 
water  which  dissolves  the  tannin  and  the  bulk  of  thi 
colouring  matters. — L.  F. 


Wood  ;     Process  of  treating uith   a  view  to  its  con 

version  into  carburettcd  alcohol.     G.  Boulais  and  P.  E 
Lefevre.     Fr.  Pat.  465,534.  Feb.  7,  1913. 
The   process   is   based   on   the   power  of   wood  charcoa 
to  absorb  a  large  quantity  of  sulphur  dioxide  which  i 
almost  entirely  liberated  on  heating  the  charcoal  to  100'  ( 
Wood  fibre  is  placed  in  layers  alternating  with  layers  c 
wood    charcoal    containing   sulphur    dioxide,    the   whol 
being  heated  in  an  autoclave  until  the  fibre  is  sufficient! 
disintegrated,    and   then   allowed   to   cool.     The   fibre  i 
then   saccharified    with    dilute   acid,    the    product   bein 
fermented    and    distilled ;      the    unsaccharified    nsidui 
which  has  been  reduced  to  a  minimum  by  the  treatruei 
with  sulphurous  acid,  is  distilled,  the  methane,  cthylen 
methyl    alcohol    and    acetone    thereby    obtained    bein 
utilised  for  carburetting  the  ethyl  alcohol. — L.  E. 
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)  •  i'l  or  ferment*  for  »•■"    in  fermentation  and  distillation 
ppoosMu.     A.    Molhant,    Ilona,    Belgium.     Bag.    Pal 
11,617,  M.u  L9,  1913.     Under  Int.  Conv.,  Hay  26,  1912. 

l.    Pat.  155,483  of  L912  ;   this.T.,  1913,  956.— T.  I".  15. 


free  from    alcohol;  for    making    — .     K. 

Kroupa  and  1..  Bochmann.     Pr.  Pat  166,396,  Dei     19, 
1913.     Under  Int.  Conv.,  Dec.  19,  L912. 

BmEng.  Pat.  29,314  of  1913  ;  tins. I..  1914,497.  -T.  !•'.  B. 


XIXa.     FOODS. 

ind  paracasein  compounds  .    Composition  and  pro- 
perties of  some ami  their  relation   to  chee.it.     L.    1- 

van  Slyke  and   A.   VV.    Bosworth.     New    \  ork   Agrie. 
Expt  Stat..  Tech.  Bull.,  No.  26,  Deo.  1912,  pp.  1—32. 

asein  was  )  t  .-]..:  i .-.  1  from  separated  milk  l>y  repeated 
prtx-ipitati.nl  and  solution,  the  final  product  being  then 
extracted  with  alcohol  and  ether  and  dried  over  sulphuric 
acid  under  ro<lueed  pressure  ;  it  eontained  less  than  0T% 
of  ash.  A  basic  calcium  caseinate,  obtained  by  decom- 
■■ing  calcium  carbonate  with  casein,  or  by  treating 
with  an  excess  of  calcium  hydroxide  solution  and  neutral- 
isms; tlie  excess  with' hydrochloric  acid,  contained  l-78°0 
Ca  (or  -■■">!'",,  (ail).  Acid  or  unsaturated  casemates  of 
ammonium,  sodium,  ami  potassium  were  also  prepared; 
these  compounds  .contained  :  NH4.  0-20.  Na,  0-26, 
and  K,  0-44%,  respectively.  Two  sets  of  compounds, 
monobasic  and  dibasic,  may  be  obtained  with  casein  and 
calcium,  barium,  and  strontium  hydroxides.  In  the  di- 
basic compounds  (containing  twice  as  much  base  as  the 
monobasic)  100  grms.  of  casein  combine  with  0-45  grin.  ( !a, 
0-98  grm.  Sr,  or  1-54  grm.  Ba.  On  the  basis  of  these 
results  the  molecular  weight  of  casein  is  calculated  to  be 
8888.  and  its  equivalent  weight  1111. 

Paracasein,  obtained  by  treating  separated  milk  with 
rennet,  yielded  a  calcium  paracaseinate  similar  in  compo- 
sition and  properties  to  basic  calcium  caseinate,  and  also 
uiil  compounds  containing  NH4,  0-40.  Xa,  0-52,  and 
K,  0-88°o,  respectively.  The  mono-  and  di-basic  calcium. 
strontium,  and  barium  paracaseinates  obtained  had  pro- 
perties resembling  those  of  the  corresponding  caseinates. 
In  both  cases,  the  monobasic  compounds  were  insoluble 
in  water,  but  soluble  in  5°0  solutions  of  sodium,  ammonium, 
or  potassium  chlorides ;  the  dibasic  compounds  were 
soluble  in  water.  Paracasein  has  one-half  the  molecular 
weight  of  casein,  and,  when  casein  is  treated  with  rennet - 
eraynie.  it  appears  to  be  split  up  into  two  niols.  of  para- 
casein. During  the  ripening  of  cheese  (cheddar  and 
many  other  kinds)  a  protein  is  always  formed  which  is 
insoluble  in  water,  but  soluble  in  a  5°0  solution  of  sodium 
chloride;  this  protein  is  identical  with  mono-calcium 
paracaseinate. — W.  P.  S. 

I'ellulose  in  flours  ;    Determination  of to  ascertain  the 

degree  of  grading.     L.    Lindet.     Ann.    Falsif.,    1914.   7, 
169—171. 

ms.  of  the  flour  are  freed  from  fat  by  extraction 
with  petroleum  spirit  or  ether,  dried,  and  boiled  with 
400  c.c.  of  hydrochloric  acid  (sp.  gr.  1-025)  for  30  niins. 
The  liquid  is  treated  with  .50  c.c.  of  a  10%  solution  of 
hydrated  aluminium  sulphate,  ammonia  is  added,  and  the 
precipitate  of  alumina,  which  retains  the  cellulose,  is 
separated,  washed,  and  mixed  with  water  and  boiled  for 
an  hour  with  10  grms.  of  solid  sodium  hydroxide  per  100 
ce,  of  liquid,  to  dissolve  impurities  in  the  cellulose.  After 
cooling,  the  liquid  is  neutralised  with  hydrochloric  acid. 
And  the  aluminium  hydroxide  repreeipitated  by  ammonia. 
The  alumina  in  the  precipitate  containing  the  pure 
cellulose  is  dissolved  in  hydrochloric  acid,  the  residue 
of  cellulose  is  dried  and  weighed,  and  any  ash  present 
deducted.  Samples  of  flour  separated  into  six  grades  by 
Pekars'  method  gave  the  following  percentages  of  cellu- 
lose :— 0-30  :    0-59  i   0-61;   0-69:    0  96    and  ~1  -29.       The 


results  obtai I  with  commercial  gra  10,    60 

and  70%  were  as  folio.. 


Nil.,. 

*  .11.1- 

Mineral 

PI 

Wit.  v 

Fat. 

lon 

in  ill.  r 

lihorle 
arid 

' 

I'.t  cent. 

Per  r>  ni 

Per  i  ■  ni 

' 

10 

ii  75 

1 1-20 

ii  10 

.,  Ifl 

80 

1  Mis 

0-7« 

II  87 

n-42 

ii  so 

Tip 

1  1  A8 

0-80 

11  'H 

— ('.  A    \l. 

Flmir:      Milling     of     wheat     and     testing     of .      H. 

MoCarmack.     J.  Ind.  Eng.  Chem.,  1914,  6,  123     128 

A  disci  ssiun  of  the  methods  for  the  laboratory  milling  of 
wheat  and  chemical  examination  of  flour.  The  results 
obtained  in  different  laboratories  with  a  given  sample  of 
flour  are  fairly  concordant,  but  widely  varying  results  are 
obtained  in  the  case  of  wheat,  this  being  due  chiefly  to 
variations  in  the  laboratory  methods  of  milling.  The 
apparatus  used  by  the  author  for  milling  the  wheat  is 
described  and  the  adoption  of  uniform  methods  is  advo- 
cated.— A.  S. 

Patent. 

Cacao  powder  ;   Process  for  preparing  <nt  easily  soluble 

without   the.   use   of  chemicals.     J.    Bergmiiller,    Leipzig- 
Lindenau,  Germany.     Eng.  1'at    14,758,  Jane  26,  1913. 

See  Fr.  Pat  459,675  of  1913  :  this  .1.,  1913,  1  His.— T.  F.  B. 


XIXb.-WATER    PURIFICATION  ; 
SANITATION. 

Colloidal  matter:    Significance  of in  sewage  disposal. 

F.   R.   O'Shaughnessy.     .1.   Inst.   Sanitary-   Eng.,    1914, 

18,  19—31. 
Additional  facts  are  recorded,  mainly  in  tabular  form, 
relating  to  the  part  played  by  colloids  in  sewage  treatment, 
based  on  the  author's  experience  with  Birmingham  Bewage. 
The  colloids  originate  chiefly  from  faeces.  When  faeces  is 
shaken  with  water,  "0°0  goes  into  solution  and  nearly 
80%  of  this  dissolved  portion  is  in  the  colloidal  state.  In 
sewage,  the  colloids  are  removed  with  difficulty  and  only 
incompletely  by  precipitants  unless  used  in  prohibitive 
quantities:  lime  up  to  3  parts  per  100,000  actually  in- 
creased the  colloids,  only  at  15  parts  or  over  was  much 
precipitation  obtained  and  even  then  it  was  incomplete. 
Kxperiments  were  made  on  the  rate  of  elimination  of  the 
organic  matter,  corresponding  to  the  colloids,  in  sewage 
coming  through  a  long  series  of  tanks  and  sewers  under 
septic  and  non-septic  conditions.  The  results  obtained 
were  :  elimination  in  sedimentary  tanks  0-68  part  per 
hour  (septic)  and  0-76  part  per  hour  (non-septic)  j  in 
second  tanks  0-2  part  and  003  part ;  in  five-mile  sewer 
0-57  part  and  0-34  part  :  in  the  silt  tanks  0-28  pari  and 
0-38  part :  in  the  biological  filters  10  parts  and  10  parts  ; 
total  colloids  removed  during  22  hours.  66%  and  60%. 
Retention  in  tanks  is  only  effective  in  removing  colloids 
when  a  considerable  tank  surface  is  exposed  to  the  liquid 
and  the  effect  then  noticed  appears  due  to  biological 
action,  for  it  was  observed  that  in  chlorinated  and  un- 
ehlorinated  sewage  passing  through  tanks,  the  organic 
matter  was  reduced  from  10-7.5  parts  per  100.000 
to  9-22  parts  in  the  untreated  sewage,  but  only  to 
10-72  parts  in  the  chlorinated  sewage.  Colloids  deposit 
slowly  from  sewage,  and  in  four  different  sewages  the 
amount  so  deposited  in  6  days  varied  from  12  1  to  7-6  )>arts 
per  100,000.  Effluents  from  bacteria  beds  contain  a 
certain  amount  of  colloidal  matter,  and  an  instance  of  the 
subsequent  removal  of  this  is  given,  in  which  the  effluent 
was  passed  through  two  pools,  in  the  second  of  which  long 
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grass  was  grown  ;  in  this  latter  the  effluent  was  rendered 
brilliantly  clear  owing  to  the  enormous  surface  offered  by 
the  grass.  In  sludge,  the  use  of  lime  in  moderate  quantities 
does  not  effect  the  separation  of  the  water,  and  the  large 
quantities  added  in  sludge  pressing  are  necessary  because 
of  the  attraction  between  the  water  and  the  colloids. 

—J.  H.  J. 


Thiosulphate  ;   Oxidation  of bu  certain  bacteria  in  pure 

culture.  W.  T.  Lockett.  Proc.  Roy.  Sue.  L914,  B,  87, 
441 — 144. 

It  had  been  found  that  the  effluents  from  sewage  filters 
containing  thiosulphates  were  completely  oxidised  by 
aeration  in  presence  of  living  organisms  (see  this  J..  1!>13, 
573).  Attempts  to  isolate  the  organisms  concerned  in 
this  oxidation  failed  when  ordinary  cultivation  media 
were  used  :  but  a  solid  medium  prepared  from  solutions  of 
ammonium  sulphate  and  sodium  thiosulphate,  and  gelatin, 
gave  a  growth  of  slow  growing,  non-liquefying,  bluish 
white  colonies.  About  100,000  of  these  colonies  were 
present  per  c.c.  These  organisms  when  inoculated  into 
a  solution  containing  sodium  thiosulphate  and  other  salts 
produced  a  white  stringy  growth  at  20'  ('..  and  after  three 
weeks  the  whole  of  the  thiosulphate  was  oxidised  to  aeid 
sulphate ;  no  deposition  of  sulphur  nor  formation  of 
thionic  acids  occurred.  Prolonged  contact  with  slightly 
acid  solutions  impaired  the  activity  and  growth  of  the 
organism. — .1.  H.  J. 

Sulphurous  and  sulphuric  acids  in  the  atmosphere  ;   Damage 

caused  to  vegetation  by .     R.  R.  Tatlock  and  R.  T. 

Thomson.     Analyst.   1914.  39,  203—210. 

Sulphurous  and  sulphuric  acids  were  determined  as 
sulphates  in  the  acidified  aqueous  extracts  of  grass, 
oak-leaves,  bracken,  etc.,  taken  from  districts  with  atmos- 
pheres ranging  from  exceptionally  pure  to  exceptionally 
polluted  with  smoke.  The  results,  calculated  as  SOa 
upon  the  dried  substance,  showed  that  it  is  not  justifiable 
to  conclude  that  plants  containing  more  than  a  certain 
proportion  of  sulphates  have  been  injured  by  sulphurous 
or  sulphuric  acid,  unless  free  acid  is  also  present.  For 
example,  grass  grown  in  a  fairly  pure  atmosphere,  contains 
up  to  0-3%  SOa,  Dut  may  contain  as  much  as  10%, 
without  injury,  in  the  absence  of  free  acid.  Injured 
bracken  contained  0-356  %  S03,  or  more  than  double 
that  of  an  uninjured  sample,  but  there  was  also  free 
acid.  Acid  and  damaged  oak  leaves  contained  only  0-202  % 
SOs,  as  against  0-42  °0  in  uninjured  leaves,  whilst  healthy 
birch  leaves  contained  0-86  °0  as  compared  with  0-248  % 
in  acid  and  injured  leaves.  The  atmosphere  of  cities 
consuming  much  coal  was  found  to  be  only  exceptionally 
or  locally  acid,  as  for  example  when  coal  containing  much 
sulphur  (5  to  6°0)  was  burned  ;  but  after  diffusion  of  the 
fumes  aciditv  in  the  surrounding  atmosphere  could  not  be 
detected.— C.  A.  ft. 

Acetylene  ;       Physiological     characteristic:      of  villi 

respect  to  its  use  in  mining.  E.  E.  Smith.  Internal. 
Acetylene  Assoc.,  1913.  School  of  Mines  Quart.,  1914, 
35,  143—153. 

From  experiments  on  the  human  subject  it  was  concluded 
that  acetylene  generated  from  carbide  had  no  poisonous 
action,  fonr  men  having  been  allowed  to  remain  in 
an  atmosphere  containing  2-5%  for  over  two  hours 
without  any  noticeable  effect.  With  higher  proportions 
the  gas  merely  acted  as  a  narcotic.  Flame  extinction 
occurred  with  an  oil  lamp  at  13  %  and  with  an  acetylene 
lamp  at  26  %  of  carbon  dioxide  in  a  still  atmosphere, 
but  at  10%  and  17%  with  moderate  motion. — F.  Shdn. 

Patents. 

Water  ;     Means   for    filtering in    reservoirs.     Puech. 

I'habal  et  Cie.,  and  A.  Puech,  Paris.  Eng.  Pat.  11,284, 
Mav  14,  1913.  Addition  to  Eng.  Pat.  24,011  of  1909, 
dated  Nov.  2."..  1908. 

Compressed  air  is  supplied,  throusrh  distribution  chambers, 
to  perforated  concrete  pijies  supported  above  the  bottom 


of  the  filter  tank  and  which  in  turn  support  the  perforated 
slabs  constituting  the  false-bottom  carrying  the  filtering 
material.— \Y.  P.  S. 

House  and  town  refuse  ;    Treatment  of .     A.  D.  Furse, 

Beckenham.  Kent.     Eng.  Pat.  20,232,  Sept.  8,  1913.. 

The  refuse  is  passed  through  a  disintegrator,  then  between 
fluted  rollers  into  a  perforated  cylinder  where  the  mass 
is  subjected  to  pressure  by  means  of  a  serew-worm.  The 
compressed  refuse  is  screened  to  separate  fluffy  material 
and  the  screened  material  ground  to  a  powder. — W.  P.  S. 

Refuse  material ;    Apparatus  for  incinerating .     T.  E. 

Waslev.  San  Jose,  Cal.  U.S.  Pat,  1,094,503,  April  28, 
1914.  ' 

A  DRYING  chamber  for  the  refuse  is  situated  directly  over  a 
furnace,  sliding  plates  being  provided  in  the  floor  of  the 
chamber  so  that  the  dried  material  may  be  discharged 
into  the  furnace.  The  drying  chamber  and  the  furnace 
each  communicate  with  a  condenser,  that  communicating 
with  the  furnace  being  connected  with  a  stack  fitted 
with  a  water-spray  ;  the  water  flowing  from  the  stack 
is  collected  in  a  settling  tank. — W.  P.  S. 

Impregnating  fabrics  irith  insecticidal  substances  ;    Process 
of -.     W.  Wildt.     Ger.  Pat,  272,822,  Aug.  29.  1913. 

The  fabric  (cushions,  etc.)  is  treated  first  with  formaldehyde 
solution  and  then  with  ammonia  solution.  The  formalde- 
h3-de  acts  as  an  insecticide  when  applied  and  then  com- 
bines with  the  ammonia  to  form  hexamethyleuetetramine, 
which  subsequently  is  slowly  decomposed  with  re-formation 
•    of  formaldehyde. — A.  S. 

Water-softening  agents ;      Manufacture      of -.      A.      G. 

Bloxam,  London.  From  Verein.  Seidenfiirbereien  C.  A. 
Langenbeck  und  T.  P.  Lohe,  Elberfeld.  Germanv. 
Eng.  Pat.  9755.  April  25.  1913. 

See  Fr.  Pat.  463,044  of  1913  ;  this  .1..  1914,  331.— T.  F.  B. 

Water  ;    Process  of  purifying from  germs  bi/  means  of 

bromine.     M.     Riegel.     Berlin.     U.S.     Pat.     1,094,47$ 
i        April  28,  1914. 

'   See  Ger.  Pat.  272.271  of  1913  :  this  J„  1914, 564.— T.  F.  B. 


Oxidising  process  [for  treatment  of  irater,  etc.].     L.  Linden. 

Brussels.     U.S.  Pat,  1.094.731,  April  28,  1914. 
See  Eng.  Pat.  20.556  of  1911  ;  this  J.,  1912.  508.— T.  F.  B. 

Wastewater;  Apparatus  for  purifying .     E.  Mann  and 

J.  Heess,  Eberteheim,  Germanv.     U.S.  Pat.  1.095.409. 
May  5,   1914. 

See  Fr.  Pat.  464.4S3  of  1913  ;  this  J.,  1914.  478.— T.  F.  B. 


Sludges  extracted  from  residual  waters  of  all  kinds;   Process 

for  carrying  out  the  fermentation  and  agitation  of and 

apparatus  therefor.  Comp,  Claricite,  Paris.  Eng.  Pat. 
24.726,  Oct,  30.  1913.  Under  Int.  Conv.,  Not.  -'"'. 
1912. 

See  Fr.  Pat.  462.573  of  1912  ;  this  J..  1914,  331.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Ipecacuanha    root ;     Alkaloids    of    true .     0. .  Messe. 

Annalen.    1914,   405,    1—57.     (See   also  this  X,    l«t-r'- 

384  ;   1898,  869  ;   1901,  500.) 
Finely-powdered     ipecacuanha    root     (Ctphaelis    ■/*- 
cacuanha,  Richard)  was  moistened  with  cold  sodium  i*' 
bonate  solution  (I   part  of  calcined  soda  to  3  of  waterl. 
and  extracted  with  a  mixture  of  benzene  and  petrol*"" 
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benzine  (I  :  6)  at  60  70  C.  The  alkaloids  were  removed 
from  the  extract  by  means  of  .V  in  sulphuric  Midi  the  acid 
solution  treated  with  excess  <>t  ammonia,  and  extracted 
wiih  ether.  I  In-  ether  Bolution  was  ooncentrated  and 
shaken  with  Buooessive  portions  of  A  Q  sodium  hydroxide 
till  tho  alkaline  solution  remained  olear  on  addition  of 
ammonium  chloride.  Xhe  alkaline  solution  was  diluted 
with  .tu  equal  volume  of  water,  washed  with  ether,  treated 
first  with  .i  slight  excess  .if  hydrochloric  acid,  thru  with 
ammonia,  and  tin-  precipitated  oephaelinc  dissi  Ived  in 
ether  and  crystallised.  The  ether  solution  of  emetine, 
after  washing  with  sodium  hydroxide  solution  as  desoribed, 
was  mixed  with  an  ethereal  Bolution  of  oxalic  acid,  added 

tually,  in  small  portions,  tin-  ether  poured  off,  the 
precipitate  dissolved  in  warm  water,  ami  the  emetine  inn 
verted  int.i  hydrobromide  by  addition  of  a  saturated 
Bolution  "t  sodium  bromide.  From  the  bromide  mothei 
liquor,  a  new  alkaloid,  ipeeamine,  was  precipitated  by 
ammonia.  Winn  tin-  original  sulphuric  acid  solution  of 
the  alkaloids  »i-  treated  with  ammonia  and  extracted 
wiih  ether,  psychotrine  remained  dissolved  in  tin-  annuo- 
in.ual  solution,  imparting  tu  il  a  blue  fluorescence  :  it  was 
extracted  by  chloroform.  In  tin-  purification  of  the 
emetine  hydrobromide  by  reerystallisation  from  water, 
the  mother-liquor  was  found  to  contain  a  lifth  alkaloid. 
hydroipeeamine,  which  was  separated  from  emetine 
by  fractional  precipitation  with  sodium  bromide. 
The    composition     of     the     five     alkaloids     is  :     emetine. 

I  ..(OCHjl/OlDX.j  :  Cephaeline  and  hydroipeea- 
mine. ( ',5H8g(t)CHj)s((  »H)N2 :  psychotrinoand  ipeeamine, 
H„(OCHj),(OH)N..  ephaelme  and  hydroipeeamine 
contain  a  phenolic  and  the  other  three  alkaloids  an  alcoholic 
hydroxy  group.  Emetine  cannot  easily  be  purified  by 
means  of  its  hydrochloride,  but  its  hydrobromide  can 
easily  be  obtained  pure,  and  should  be  preferred  to  any 
other  emetine  preparation  for  medicinal  purposes.  The 
proportions  of  the  different  alkaloids  found  in  various 
commercial  kinds  of  ipecacuanha  (air-dried)  are  shown  in 
the  following  table: — 
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All  of  the  i  pecai  uanha  alkaloids  give  a  yellow  colour  reaction 
with  bleaching  powder  in  presence  of  acid.  Emetine. 
cephaeline  and  psych. .trine  dissolve  to  a  colourless  and 
ipeeamine  and  hydroipeeamine  to  a  faintly  yellowish 
solution  in  sulphuric  acid  of  sp.  gr.  T84.  On  adding  a 
sulphuric  acid  solution  of  ammonium  molybdate  to  this 
solution,  emetine  sives  an  emerald-green  colour,  persistent 
for  several  hours,  cephaeline  gives  a  brownish-red  changing 
to  blue  and  green  and  fadiug  in  a  few  hours,  psychotrine 
gives  quickly  a  green  coloration,  and  ipeeamine  and 
liydroipccaminc  gradually  a  faint  olive-green.  The 
reactions  arc  due  to  reduction  of  the  molvbdic  acid.  A 
-miliar  reducing  action  of  the  alkaloids  is  the  cause  of  the 
reaction  with  potassium  ferricyanide  and  ferric  chloride 
Allen  and  Scott-Smith,  this  .1.'.  1902.  1475).— A.  S. 

'''iaeAoiariMe  ;     Combination    of    bromine    with .     O. 

Kohde  and  S.  Meissner.  Ber.,  1914.  47,  1307— 151.1. 
"inchotoxine  dissolved  in  hydrobromic  acid  was  treated 
•rith  a  solution  of  bromine  in  the  same  acid  at  0°  C.  when 
wo  salts  of  the  composition,  C19H,2X,<>Br,,2HBr.  were 
injured,  which  were  separated  by  crystallising  from 
Idute  hydrobromic  acid.  One  of  these  was  white  and 
netted  at  161°  C.  whan  anhydrous.  The  other  was  yellow- 
Mid  nelted  at  162'  C.  in  the  anhydrous  condition.  "  Both 


salts  were  oonverted  into  basis  Baits,  i  ..lll'.i. 

. i no  ui   wiih  pyridine  ..i   ti Loulated  amount  of 

s..,litim  carbonate  ...In' mil.     Tin-  I.  btained  from 

the  yellow  dihydrobromide  was  white  and  melted  at 
it*     r.,    whilst    that     from    the    while    hydrobromide 

Ii.-, l  at  about    his   i  .     The  base  oorreaponding  to  the 

latter  was  obtained  bj  treatment  with  exoeas  ol  sodium 
..ii  Inmate  solution.      Il   was  bitorthu  .ill   "I   iiiii.i 

alkylaiion.  and  .  rystallised  from  benzene  in  rhombohodral 
crystals,  m.  pt.  I2t  125  ('.  When  the  yellow  dihydro- 
bromide was  treated  with  excess  <>f  s.hIiiiih  carbonate 
solution,  oinohotoxine  dibromide  was  produced,  melting 
at   105  < '.  after  crystallising  from  ether.     When  the  boIu- 

ii f  this  base  in  benzene  was  boiled,  or  the  chloroform 

solution  was  allowed  to  stand,  the  basic  sail  of  m.  pt. 
its   0.  was  formed.     !•'.  Shdk. 


QaU i)n   officinalis;    An   alkaloid   (rum .     Q,   Tanret. 

Comptes  rend..  1914,  158,  IIK2— 1  ls+. 

Tiik  seeds  of  Oalega  officinalis  were  extracted  with 60% 
alcohol  and  the  extract  purified  by  means  of  lead  acetate 
and  barium  hydroxide.  The  alkaloid  was  finally  separated 
as  the  sulphate.  (( vll ,.,N\,),H ;su,.  crystallising  iii  fine 
white  needles,  in.  pt.  227  I  .  (Maipienne  block),  and 
optically  inactive.  The  yield  was  about  0-5%.  The  dec 
base  was  verv  hygroscopic  and  solnble  in  water  but  in- 
soluble in  ether  and  chloroform.  When  crystalline  it 
melted  at  liu  -  ii."i  ( '.  The  picrate  was  prepared  bj  the 
addition  of  picric  acid  to  the  solution  of  the  sulphate  and 
melted  at    lsn    C-   F.  Shun. 

Aporeine  and  its  salts.     V.  Pavesi.     Gaz.  ohim.  ital.,  1914, 

44,  1.,  398 — In-".. 
The    yield    of    alkaloids    from    Popaver   diibinm    is    much 
hiu'her  if  the  fresh  material  be  extracted  with  alcohol  than 
if  the  dried  material  be  used  as  described  previously  (this 

J.,  l!l(»T.  HUM.  Petroleum  ether  (b.  pt.  45  -60  C.) 
dissolves  11  %  of  aporeine  at  the  boiling  point  and  only 
about  3-5%  at  15  20  r.  and  the  alkaloid  can  be 
crystallised  from  the  hot  supersaturated  solution.  It 
melts  at  88° — 89°  0.  (corr.)  to  a  greenish  yellow  fluorescent 
liquid,  which  decomposes  when  heated  in  the  air  but  can 
be  distilled  in  a  current  of  an  inert  gas  such  as  hydrogen 
or  carbon  dioxide.  Aporeine  is  dextro-rotatory. 
[«"]!,=  +  75-19  in  95%  alcohol.  The  petroleum  ether 
extract  of  the  crude  alkaloid  contains,  besides  aporeine,  a 
small  quantity  of  another  alkaloid,  m.  pt.  17b  — 178  C, 
somewhat  less  soluble  in  this  solvent.  Aporeidine  des- 
cribed previously  (/or.  cit.)  as  an  alkaloid  accompanying 
aporeine.  is  really  produced  by  the  action  of  light  and  air 
on  the  latter  or  on  some  other  constituent  of  the  crude 
alkaloid. — A.  S. 

Ilomoaataloin  and   nalaloin  ,-    Optical   isomerides  of , 

and  their  reciprocal  transformation,  E.  Leger.  Comptes 
rend..  1H14,  158,  1 1  sit  Hill.  (See  this  .1..  11114.  275.) 
When  the  j.  -,-  and  ."  homonatalolns  and  nataloins  were 
heated  to  1H5  I  in  C.  with  acetic  anhydride  and  sodium 
acetate,  each  yielded  a  mixture  of  threeacetyl  compound- 
exactly  similar  to  those  furnished  by  the  natural  aloins. 

— F.  Sims. 

Emetine,     I.     A.     Windaus    and     1>.     Hermanns.     Ber.. 

1914.  47,   1470 — 1472. 
\fter  energetic  oxidation  with  potassium  permanganate 

in   aqueous    solution,    emetine    hydrochloride   yielded 
hemipinie  acid  and   m  hcmipinieimide. 


F.  Shiiv 


a   Pauchere 
Bssent.    Oil 


Vanilla  in  Madagascar  :  Cultivation  of  ■ 

J.    d'Agric.    Trop.:      Perfuni.    and 

1914,  5,  152—153. 
The  variety  cultivated  in  Madagascar  is  Vanilla  pUmifolia 
introduced' from  Mexico  40  years  ago.  It  rlourishes  beat 
on  granitic  alluvial  soil  rich  in  phosphates  and  potash, 
in  shady  situations  and  with  a  humid  .Innate.  Propaga- 
tion takes  place  by  means  of  cuttings  which  yield  a  crop 
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in  about  three  years.  Fertilisation  is  done  by  hand. 
The  ripe  pods  after  gathering  are  immersed  in  boiling 
water  for  15 — 20  seconds,  drained,  and  placed  on  woollen 
cloths.  They  are  then  exposed  to  the  sun  during  the 
day  and  wrapped  up  at  night  for  4 — 10  days,  when  they 
develop  a  chocolate  colour.  Drying  is  effected  by  laying 
the  pods  on  open  shelves  for  several  weoks.  In  J911  the 
production  of  vanilla  in  Madagascar  was  52,430  kilos, 
and  in  1912  113,662  kilos.  The  yield  may  vary  from 
600  to  1000  kilos,  of  green  pods  per  hectare  (500—900  lb. 
per  acre). — F.  Shdn. 

Vanillin;    Reactions  of •.     E.   P.   Hiiussler.     Z.  anal. 

Chem.,  1914,  53,  363—371. 

Aqueous  alcoholic  solutions  of  vanillin  when  evaporated 
in  an  open  dish  on  the  water-bath  with  various  organic 
substances  in  presence  of  a  little  dilute  hydrochloric 
or  sulphuric  acid  yielded  very  characteristic  colour- 
reactions.  Thus,  amines,  imines  and  amides  gave  a  yellow 
and  phenols  a  red  or  violet  coloration.  In  many  cases  the 
subsequent  addition  of  ammonia  effected  a  change  or 
disappearance  of  the  colour.  Blank  experiments  should 
always  be  made  with  the  substance  in  the  absence  of 
vanillin  before  applying  such  tests.  By  means  of 
p-phenylenediamine  hydrochloride  (pink  colour)  or 
phloroglueinol  (yellow  colour)  it  was  possible  to  detect, 
respectively,  5  x   10~7  grm.  or  5  X   10-6  grm.  of  vanillin. 

— J.  R. 

Tobacco  ;    Chemistry  of .      The  essential  oil  of  tobacco. 

W.  Halle  and  E.  Pribram.  Ber.,  1914.  47,  1394—1398. 
An  essential  oil  was  isolated  from  the  extract  obtained 
from  tobacco  by  means  of  warm  organic  solvents, 
the  yield  being  0-047  0o  of  the  original  weight  of 
tobacco.  The  oil,  which  had  an  acid  reaction,  was 
treated  with  sodium  carbonate  solution  and  fractionated 
by  distillation  which  took  place  between  77°  and  133°  C. 
at  26 — 22  mm.  As  the  fractions  developed  acidity  they 
were  again  treated  with  sodium  carbonate,  distilled,  and 
their  characters  determined.  There  was  finally  obtained 
from  the  lower  fractions  a  hydrocarbon.  C,nH„  or  l.',,!!.,, 
b.  pt.  73° — 76°  C.  at  20  mm.  On  oxidation  with 
permanganate  this  yielded  terephthalic  and  isobutyl- 
aeetic  acids.  A  small  quantity  of  isovaleric  acid  was 
separated  from  the  sodium  carbonate  solution  used  in 
treating  the  original  oil. — F.  Shdn. 

Malt  extract ;    Laboratory  studies  on .     H.  T.  Graber 

J.  Ind.  Eng.  Chem.,  1914,  6,  403 — 104. 

Concentrated  aqueous  glycerin  malt  extracts  darken 
in  colour  soon  after  manufacture  and  on  keeping  for  a 
year  or  more  acquire  an  acid  taste  and  disagreeable  odour. 
Extracts  of  ages  varying  from  3  to  12  months  were  found 
not  to  have  suffered  any  diminution  of  diastatic  activity. 
On  keeping  for  longer  periods,  however,  increasing 
quantities  of  lactic  acid  were  formed,  and  when  more 
than  1%  was  present,  the  diastatic  activity  was  consider- 
ably weakened.  The  darkening  of  the  extracts  is  also 
attributed  to  lactic  acid. — A.  S. 

Digestive  ferments  ;     Assay   of .     H.    T.    Graber      J 

Ind.  Eng.  Chem.,  1914,  6,  402 — 403. 
To  obtain  uniform  results  in  the  determination  of  the 
diastatic  power  of  pancreatin  preparations  the  starch 
used  should  be  neutral  or  very  slightly  acid  to  cochineal 
indicator  and  the  moisture  content  should  not  vary  greatly. 
The  diluted  iodine  solution  should  always  be  at  the  same 
temperature  when  used. — A.  S. 

Lavender    oil    with    high    ester   content.      J.     C.     Umney 

Perfum.  and  Essent.  Oil  Rec,  1914,  5,  130. 
Oil  distilled  in  April  from  lavender  grown  at  an  altitude 
of  900  metres  in  Dalmatia  had  the  following  characters  • 
sp.    gr.    0-899,    optical   rotation— 8°    30',    esters    61-6<y 
solubility  in  70%  alcohol   1   in  4.     Oil  obtained  a  year 
ago  from  plants  grown  at  the  same  altitude  had  an  ester 


percentage  of  57-1  as  against  43  and  49  for  oils  distilled 
from  plants  grown  at  250  and  500  metres  respectively. 

— F.  Shdn. 

Salol,  sulphonai  and  fi-naphthol ;     Incompatibility  of 

[in  pharmaceutical  preparations].     G.    Bianchini.     Atti 
R.  Accad.  dei  Linoei,  Roma,  1914,  23,  I.,  608—615. 

Binary  and  ternary  mixtures  of  salol,  sulphonai  and 
fj-naphthol  were  examined  by  the  method  of  thermal 
analysis.  From  fused  binary  mixtures  of  sulphonai 
and  fi-naphthol  and  of  salol  and  sulphonai  the  pure 
components  separate.  The  sulphonal-fj-naphthol  eutectic 
contains  l!2  niols.  %  of  pj-naphthol  and  melts  at  67°  ('.: 
tin-  salol-sulphonal  eutectic  contains  92  mols  %  of  salol 
and  melts  at  34°  C.  In  the  case  of  fused  mixtures  of  salol 
and  /9-naphthol,  a  solid  solution  separates  from  mixtures 
containing  80  mols.  %  or  more  of  fj-naphthol ;  the  eutectic 
contains  85  mols.  %  of  salol  and  melts  at.  34-5°  C.  In 
mixtures  containing  the  three  substances,  together,  the 
ternary  eutectic  melts  at  27°  C,  and  is  composed  of  salol 
78,  /j-naphthol  15,  and  sulphonai  7  mols.  %.  These  results 
show  that  it  is  inadvisable  to  add  sulphonai  to  mixtures  of 
salol  and  fj-naphthol  which  are  to  be  packed  up  in  paper 
or  cardboard  cases.     (See  also  this  J.,  1913,  251.) — A.  S. 

1  .^-Butadiene  hydrocarbons  ;  New  process  for  the  preparation 
of .  //.  Pyrogenetic  decomposition  of  hydroxy  com- 
pounds. III.  Catalytic  dehydration  of  hydroxy  com- 
pounds.  L.  P.  Kvriakides.  J.  Amer.  Chem.  Soc., 
1914,  36,  980—1007'. 

Glycols  and  unsaturated  alcohols  can  be  dehydrated 
to  1.3-butadiene  hydrocarbons  by  catalysis  over  kaolin 
or  aluminium  phosphate,  at  temperatures  above  3503  0., 
preferably  under  diminished  pressure.  Thus  fj-butvlene- 
glvcol  was  converted  into  butadiene,  the  butanediol, 
CH3.CH(OH).CH(CH3).CH2OH.  into  isoprene,  and  the 
pentanediol,  CH3.('H(OH).CH2.CH(OH).CH3,  into  piperyl- 
ene.  Ditertiary  a-glycols,  e.g.  pinacone,  can  be  de- 
hydrated to  1.3-diolefines  in  presence  of  finely  divided 
copper  at  temperatures  above  430°  C.  The  yields  in 
most  cases  are  good.  Ditertiary,  tertiary -secondary,  and 
disecondary  glycols,  with  the  exception  of  the  a-glycols 
in  the  last  two  cases,  can  be  dehydrated  to  the  correspond- 
ing 1.3-butadiene  hydrocarbons  by  the  catalytic  action 
of  small  quantities  of  halogen  acids,  or  their  derivatives, 
particularly  the  halogen  salts  of  aniline.  The  process  is 
made  continuous  by  boiling  the  glycol  with  the  catalyst 
in  a  flask,  allowing  the  hydrocarbon  to  distil  off  through 
a  fractionating  column  as  it  is  formed,  and  running  in  fresh 
glycol  to  take  the  place  of  that  decomposed.  In  general 
hydrobromic  acid  or  aniline  hydrobromide  were  more 
efficient  than  hydrochloric  acid,  and  produced  a  smaller 
amount  of  undesirable  by-products.  Pinacone  with  0-2  ",, 
of  hydrobromic  acid  or  1%  of  aniline  hydrobromide  was 
converted  into  2.3-dimethyl-1.3-butadiene  with  a  yield  of 
over  70%.  2-Methyl-2.4-pentadiene,  (CH3),,C:CH.CH:CHi. 
was  prepared  from  acetone  by  condensing  it  to 
(CH3).,C(OH).CH2.CO.CH3,  reducing  this  to  the  glycol 
and  dehydrating  with  hydrobromic  acid  ;  a  50  %  yield  of 
the  hydrocarbon  was  obtained,  and  the  remainder  consisted 
of  the  unsaturated  alcohol,  (CH3)2C  :  CH.CH(OH).CH3, 
which,  by  repeating  the  treatment  was  eventually  entirely 
dehydrated  to  the  methyl  pentadiene.  This  new  hydro- 
carbon was  polymerised  by  the  sodium  process  to  a 
eaoutchouc-like  substance.  Other  unsaturated  alcohols, 
similar  to  the  above,  were  likewise  quantitatively  de 
hydrated,  isoprene  being  obtained,  for  example,  from 
(CH3)2C(OH).CH  :  CH2.  The  method  is  also  applieable 
to  the  dehydration  of  tertiary  alcohols,  thus  trimethyl 
ethylene  was  readily  obtained  from  dimethylethylcarbinol 
by  heating  with  a  small  quantity  of  hydriodic  acid  or  "f 
aniline  hydrobromide. — G.  F.  M. 

Hydrogenation     of     liquids ;        Catalytic ■  under      the 

influence  of  common  metals,  at  moderate  temperature 
and  pressure.  A.  Brochet.  Comptes  rend.,  1914,  158, 
1351—1353. 

In   many   cases,    the    hydrogenation    of   liquids   may   he 
effected    by    certain    common    metals,    notably    nickel. 
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without  recourse  to  high  temperature  or  pressure,  ami  in 
all  cases  a  much  lower  temperature  may  Im-  employed 
than  thai  adopted  in  the  method  of  Sabatier  and  SendarwM. 
The  proportion  of  nickel  (obtained  bj  rednotion  of  the 
oxide  at  about  :khi  C.)  may  1m-  as  low  a*  II- 1  to  ii  "'",,  "f  the 
weight  ol  liquid  in  some  cases.  The  method  is  applicable 
i.i  the  hvdrogenation  ur  reduction  of  various  organic 
oompounds.  A  mixture  of  the  active  metal  and  tho 
liquid  (the  substance  to  l»-  treated,  or  its  solution  or 
suspension  in  a  suitable  liquid)  is  agitated  vigorously  in 
presence  of  hydrogen  at  the  ordinary  or  higher  pressure. 

— L.  K. 


■llyccrin    [in     pharmaceutical    preparations];     Deter- 
mination of .     F.  W.  Heyl  and  J.  P.  Staley.     Amer. 

J.  Pharm.,  1914,  86,  1!1~. — 198. 

The  colorifnetrio  method  with  phenoldisulphonk  acid 
Introduced  l>y  Scoville  (this  J.,  191 1.  1086)  is  more  suitable 
hi  the  estimation  of  minute  quantities  of  nitroglycerin  in 
tablets  and  other  pharmaceutical  products  than  the 
Kjeldahl  method.  Analyses  by  the  two  methods  show 
close  agreement. — 0.  E.  M. 

Formic  arid  ;    Method  oj  determining .      V.  Hottenroth. 

Chem.  Zeit.,  1<U4.  38,    Vis. 

The  acid,  which  may  be  dissolved  in  a  homologous  acid 
•r  other  indifferent  solvent,  is  treated  with  acetic  anhydride 
and  a  drop  of  concentrated  sulphuric  acid,  as  contact 
substance.  There  is  an  immediate  evolution  of  carbon 
■ttmoxide,  in  accordance  with  the  equation, 

(CH,CO),0  -H.co.H-=2CHs.CO,H+CO, 

and  the  evolved  gas  is  measured.  Water,  if  present,  is 
removed  by  allowing  an  excess  of  acetic  anhydride  to 
react  before  adding  the  sulphuric  acid. — F.  Sods. 


A'fAyf    alcohol ;      Specific    reaction    for ;      Method    of 

identifying   it    in   presence   of  aldehyde,   acetone,    methyl 
alcohol,  etc.     A.  Toninelli.       Ann.  Chim.  Analvt.,  1914. 
19,   169—170. 
From  25  to  100  c.c.  of  the  sample  is  distilled  and  the  fractions 
between  60"  and  80°  C.  collected  in  2  c.c.  portions.   (Higher 
alcohols,  if  present,  must  be  removed  before  distillation  by- 
treating  the  sample  with  a  5  per  cent,  solution  of  alum  and 
shaking  with  a  small  quantity  of  benzene. )  To  each  2  c.c.  of 
distillate  are  added  2  c.c.  of  iodine  solution  (12  grms.  in 
100  c.c.  of  ether),  and  after  standing  2  mins.,  4  c.c.  of 
potassium    hydroxide   solution   (40   grms.    in    100   c.c.    of 
*ater).     When  the  solution  is  decolourised,   2  c.c.   of  a 
•olution  of  1.2.4-dinitrotoluene  (1-5  grms.  in  200  c.c.  of  a 
nixture  of  1  part  of  carbon  bisulphide  and  2  parts  of  ether) 
ire  added  with  brisk  agitation.     In  the  presence  of  ethyl 
tlcohol  a  play  of  colours  is  observed  in  the  upper  layer 
rhich  eventually   becomes  an   intense  garnet   red.     The 
a  will  detect   ethyl  alcohol  in  the  distillate  at  a 
iilution   of  :i  per  cent.,  and  is  not  affected  by  the  presence 
f  methyl  alchol,  acetone,  or  aldehyde. — G.  F.  M. 


odine  tincture  ;   Regeneration  of  altered .     F.  Roques. 

.1.   Pharm.  Chim..   IS  14,  9,  277—288. 

Hi  free  hydriodic  acid  present  in  altered  tincture  of 
"dine  may  be  readily  decomposed,  with  regeneration  of 
"line,  by  shaking  for  a  few  minutes  with  excess  of  finely 
ivided  iodic  acid. — F.  Shdn\ 


Patents. 

Ikali  salts  of  acidyl-ortho-[hydr]oxyphcnylearboxylic  acids  : 
Manufacture  of — — .  A.  G.  Bloxam,  London.  From 
•I.  A.  Wulfing.  Berlin.      Eng.  Pat.  9266.  April  19,  1913. 

O  process  described  in  Ger.  Pat.  270.326  of  1913  (this  J.. 

'14.  439)  is  extended  to  include  other  alkali  salts  of  all 
idyl-o  hydroxyphenylcarboxylic  acids.  Instead  of  using 
phatic  esters  for  moistening  the  reaction  mixture,  an 
1'hatic  alcohol  or  ketone  mav  be  used. — T.  F.  R 


Ether  lauMMiy  faring  tin   evaporation  of  ethereal  iota 

of  tan  a  in  inn!  other  similar  solutions;    I'  — . 

Nitntfabnk  Akt.  Qe  IV  IV  165,886,  Dec  6,  1913. 
Under  Int.  Conv.,  Jan.  28,  1913, 

Thk  ethereal  solution  is  sulij.ct.il  to  motion  in  a  ol 
chamber,   and   the   mixture  ol   air   (oi    othei    inert    gas) 
ami  ether  vapour  drawn  off  is  led  to  a  refrigerator  where 
part    of    tho    ether    condenses.       The    air    is    afterwards 
heated  and  returned  to  tho  evaporat  ing  oham  ber.      I '  S  ii  i .  s . 

I',  rf umes    in    enfieurage    with    fatty    1-nlm  ;     Process  for 

the  removal  of .     Lautier    Kils.      Kr.    Pat.    465,941, 

Sopt,  24,    1913. 
I'm:  perfumes  adhering  to  the  fatty  base  obtained  in  the 
enfieurage  process  are  removed  by  exhaustion  (suotion). 

— F.  Shdn. 

Essential  oils.  j>erfumes,  etc.;  Process  for  tin  extraction  of 
.     J.  A.  Meunier.      Kr.  Pat.  4611.273.  Feb.  26,  1913. 

Thk  extraction  is  carried  out  by  means  of  steam  under 
reduced  pressure  in  a  closed  apparatus.  For  instance, 
in  order  to  purify  oil  of  almonds,  the  oil  is  placed  with 
water  in  a  vessel  connected  «ith  a  condenser  and  receiver. 
After  exhausting  the  whole  arrangement  by  meaas  of  ■ 
pump  the  vessel  is  heated.  As  soon  as  boiling  takes  place, 
the  pump  is  disconnected  and  the  distillation  allowed 
to  proceed. — F.  Shds. 

Pancreatic  extracts  ;  Stable for.  industrial  use.     Lepetil 

Dollfus   &  Gansser.      Fr.    Pat.   466.271'..  May   29,  1913. 
The  pancreatic  glands  are  mixed  with  an  equal  volume 
of    sugar    and    the    whole    disintegrated.     The    product 
becomes  homoseneous  after  standing  for  several   days. 

— F.  Shdn-. 

Dimcthylaminooxymethane  and  dimeihylamini  ;  Manu- 
facture    of .     P.      A.      Newton,      London.     From 

Farbenfabr.  vorm.  F.  Baver  and  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  14.493,  June"  23,  1913. 

See  Fr.  Pat.  460,429  of  1913  ;   this  J.,  1914,  42— T.  F.  B. 

Aceiylsalicylic  acid  ;  Preparing  salts  of .     O.  Gerngross, 

Berlin,  and  H.  Kast,  Frankfort  on  Maine.  Germany. 
Eng.  Pat.  18.743,  Aug.  18,  1913.  Under  Int.  Conv., 
Oct.  11,  1912. 

See  Fr.  Pat.  464,081  of  1913  ;   this  J.,  1914,  439.-T.  F.  B. 

Benzyl    alcohol;     Manufacture,    of .     F.    W.    Kleyer. 

Cologne.  Germany.     Eng.  Pat.  20,605,  Sept.   10.   1913. 

Under  Int.  Conv.,  Sept.    11.    1912. 
See  Fr.  Pat.  462,438  of  1913  :  this  J.,  1914.  277.— T.  F.  B. 

Ketobases   and    hetodiamines  of   the  formula', 

rH,.CO.CH(R).CH..S(R).  and 

fll,.CO.C(S)lCH.X{R'),h  (R=hydrogen  or  ally!. 
R=alkyl);  Process  for  producing-—.  Farbenfabr. 
vorm.  F.  Baver  und  Co..  Elberfeld,  Germany.  Eng. 
Pat.  25,410,  Nov.  6,  1913.  Under -Int. Conv. •  >■'*•' • 
1912.  Addition  to  Eng.  Pats.  25,963  of  1912  and 
14.231  of  1913. 
See  Ger.  Pat.  267,347  of  1912;  this  J.,  1914, 103.— T.  F.  B. 

Amino-     and     diamino-htones ;      Process    for     prefaring 

aliphatic .     Farbenfabr.   vorm.   F.  Bayer   and  Co. 

Second  Addition  dated  Nov.  3.  I913.to  Fr._ Pat  46  1,543, 
Oct.  28,  1912.     Under  Int.  Conv.,  Nov.    1,   i  ■•■-. 

See  Ger.  Pat.  267.347  of  1912  ;  this  J.,  1914,  103.  -T.  F.  B. 

1.3-Butylene-glycol ;      Process      °/    .  Pr^  ,'"£~v£' 
Delbruck  and  K.  Meisenburg.  Assignors  to  Farhenfabr. 
vorm.    F.    Baver    und   Co..    Elberfeld.    Germany.      0&. 
Pat.  1,094,539.  April  28.  1914. 
I    See  Eng.  Pat.  940  of  1913  :   this  J..  1913.  550.-T.  F.  B. 
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Isoprene ;    Production  of .     A.   Heinemann,  London. 

V.S.   Pat.  1,095,395,  May  5,  1914. 

See  Eng.  Pats.  14,080  ami  24.230  of  1910;    this  .T..  1911, 
909.— f:  F.  B. 

Lart/d  ;    Manufacture  of .     R.  Griiter,  Charlottenburg, 

ami  H.  Pohl,  Biebrieh,  Assignors  to  ('hem.  Werke  vorm. 
Dr.  II.  Bvk.  Lehnitz-Nordbahn,  (iVrnunv.  U.N. 
Pat.  1,095,205,  May  5,  In  14. 

See  Fr.  Pat.  456,824  of  1913  ;  this  J.,  1913,  1086.— T.  F.  B. 

Bismuth  salt  of  gaUoearboxylic  arid.  R.  Berendes,  Elber- 
feld.  Germany,  Assignor  to  Synthetic  Patents  Co., 
New  York.     D.S.  Pat.  1,095,618,  May  5,  1914. 

SEEGer.  Pat.  268,932 of  1912  :  this  J..  1914.  277.— T.  F.  B. 

Fatty  arids  containing  arsenic  anil  phosphorus;    Process 

for  prejxiring .     Farbenfabr.  vorm.    F.   Haver  nnd 

Co.  First  Addition,  dated  Nov.  21.  191:1.  to  Fr.  Pat. 
449.(114.  Oct,  3.  1912.  Under  Int.  Com..  Dec.  27, 
1912.  .Ian.  2.  Jan.  30.  and  March  25,  1913. 

See  Ene.  Pats.   10.37S  and  10.379  of  1913  and  Ger.  Pat. 
271,158;    this  .1.,   1914.   218,  439,  503.— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Method  of  obtaining  a  measure  of  the  colour  of  metals  anil 
alloys.     Thompson  and  Sinkir.son      See  X. 


XXH.— EXPLOSIVES ;  MATCHES. 

Explosion  of  a  cast  iron  benzene  nitrating  apparatus.      Pikos. 
See  III. 

o-Nitro-p-diazonium-phenol    and    the    constitution    of    the 
"  diazo-phenols."     Klemenc.     See  III. 

Patents. 

Dynamites;     Method    of    manufacturing    safiti/ .     K. 

Ohno,  Kitasui.  Japan.  Eng.  Pat.  16,978,  July  24.  1913. 
Under  Int.  Conv.,  Aug.  7.  1912. 

Tekpinene  is  used  as  a  stabiliser.  Examples  given  are  : 
nitroglycerin  (73  parts),  terpinene  (3)  and  kieselguhr 
(24  parts)  ;  and  nitroglycerin  (SO — 90  parts),  nitrocellulose 
(6 — 10)   and  terpinene  (3 — 4  parts). — G.  W  McD. 

Smokeless   powders;     Manufacture   of .     C.    Clacssen. 

Third  Addition,  dated  Oct.  17,  1913.  to  Fr.  Pat,  410.239. 
Bee.  11,  1909.  (See  this  J.,  1910.  842.  1239;  1911. 
44S.) 

Nitrocellulose  (70 — SO  parts)  is  gelatinised  by  a  non- 
volatile nitrocompound,  such  as  di-  or  trinitrotoluene 
(20 — 30  parts),  without  the  aid  of  a  volatile  solvent,  to  form 
a  propellant. — G.  W.  McD. 

Explosive,     G.  A.   Rauzieres.     Fr.  Pat,  465,718,  Dec    1, 
1913. 

A  mixtcre  of  potassium  chlorate  (90  parts)  and  barium 
nitrate  (10  parts)  thoroughly  moistened  with  nitrotoluene. 

— G.  W.  McD. 


-.     C.  V.  A.  Horlin. 
Under    Int.    Conv., 


Explosive  :  Manufacture  of  a  plastic  - 
Fr.  Pat,  465.771,  Dec.  .",  1913 
April   14.    1913. 

Ax  eutectic  mixture  of  nitroglycerin  and  a  nit.rohydro- 
carbon  or  mixture  of  nitrohvdrocarhons  is  used  as  basis 
of    the    explosives.      Suitable   proportions    are    comprised 


within  the  limits  :  nitroglycerin  (10 — 20  parts),  o-nitro- 
toluene  (10 — 20).  nitrobenzene  (0 — 5),  together  with 
nitrocellulose  (0-5 — 2-5),  sodium  nitrate  (25 — 35).  am- 
moniu  n  \  erchlorate  (35 — 15),  ;.nd  woodmeal  (0 — 5  parts). 

— G.  W.  McD. 


Signal-fusee  ;     Time. burning   railway .     L.    S.    Ross, 

Newtonville,  Mass.,  Assignor  to  Central  Railway  Signal 
Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,094,596,  April  28, 
1914. 

A  mixtcre  of  a  metallic  nitrate,  sulphur,  a  hydrocarbon, 
carhon,  potassium  perchlorate  and  potassium  chlorate. 
the  last  not  exceeding  5%. — G.  W.  McD. 

Explosive.     A.     Voigfc,     Giessen,     Germany.     U.S.     Pat. 
1,095.302,  May  5,  1914. 

See  Fr.  Pat.  425,550  of  1911  ;  this  J.,  1911,  92T>.— T.  F.  B. 


XXIII.- ANALYTICAL  PROCESSES. 

Tin  financier  (variable  zero),  with  automatic  setting  of,  M.  J. 

Ruelle  ;  Report  on .     C.  Fery.      Bull.  Soc.  d'Encour., 

1914.  121,  405—408. 
The  quantity  of  mercury  in  a  delicate  thermometer  with 
a   variable  zero  may  be  easily  and  exactly  regulated  by 
means  of  the  arrangement  shown  in  the  figures.     The  bulb 
is     first    warmed    till     the 
whole  thread  is  filled  as  in 
Fig.  1.       The  thermometer 
is  then  temporarily  inverted 
so  that  the  mercury  in  the 
reservoir  retains    the  posi- 
tion shown   in  Fig.   2,  on 
reverting    to     the    normal 
position.     The  temperature 
of  the  bulb  is  then  brought 
to    a    value    equal   to   the 
desired  zero  of  the  instru- 
ment plus  a  constant  which 
depends  on   the   length   of 
the   capillary  and  which  if 
marked  on  each  instrument. 
When  the  bath  has  reached 
this  temperature,  the  ther 
mometer  is  given  a  light  ta] 
which   causes   the  mercun 
to  fall  again  and  cuts  it  ot 
from    the    capillary.       Fo 
very    precise    use   it   is  0 
course    necessary    to    hav 
the  value  of  the  degrees  0 
the    instrument   calibrate 
for  different  values  of  tb 
zero,    i.e.,    for    different    quantities   of   mercury   in   th 
bulb.— W.  H.  P. 


Cobalt,  nickel,  iron,  and  copper  ;   Colorimetric  dcterminatic 

of .     C.    Hiittner.     Z.    anorg.    ('hem..    1914.    » 

341—357. 

The  colours  of  chloride  solutions  in  concentrated  hydr 
chloric  acid,  are  matched  against  those  of  similar  standi 
solutions  of  the  metal  concerned.     Cobalt  (above  OU 
may  lie  readily  detected  in  nickel  or  its  alloys  by  the  giei 
tint,  which  it   imparts  to  the  otherwise  yellow   sohltioi 
the  colour  allows  of  the  determination  of  up  to  10%  ' 
For  the  determination  of  iron  or  copper,  the  solution  shov 
contain  not  more  than   1   grm.   of  metal  in  10,000  0.1 
the  depth  of  tint  (intense  yellow)  is  influenced  by  the  di 
centration  of  the  acid.     No  loss  of  metal  was  observed 
evaporating  solutions  containing  iron   with   hydrochle. 
acid  on  the  water  bath,  and  the  presence  of  manganese 
a  small  proportion  of  cobalt  or  nickel  had  no  disturb 
effect  in  the  determination  of  iron.     In  all  cases,  nil 
acid  and  oxides  of  nitrogen  should  be  avoided   and  I 
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■Morino  must  nol  I"'  present  in  determining  cobalt.  The 
application  of  tho  method  to  tin-  analysis  01  commeroiallj 
pure  metals  is  described.  The  yellow  oolour  of  corn- 
hydrochloric  acid  was  found  to  be  due  ohiefly  to 
Iron  (about  0-03  grm,  poi  litre)      I'  s..nv. 


fiianium;    Separation  of from  iron,  aluminium  and 

lihoric  acid  by  mean*  o)  tin  ammonium  salt  <>J  nilroso- 
phenylhydrojrylamin*  ("  cupferron").  W.  M.  Thorn- 
Ion,  jun.  Amor.  . I.  Soi.,  1914,  87,  407 — 414.  (See  also 
Una  J.,   191 1.  279.) 

lotion  (about  lixi  c.c.)  is  treated  with  Bumcienl 
tartaric  acid  (al  loasl  I  times  tho  total  weight  of  the  four 
•sides)  to  prevent  precipitation  by  ami lia,  then  neu- 
tralised with  ammonia,  acidified  with  2  c.c.  of  sulphuric 
■id  (I  :  I),  and  the  iron  reduced  by  hydrogen  sulphide. 
An  exoess  of  ammonia  is  then  added  ;  the  ferrous  sulphide 
is  filtered  nil  ami  well  washed  with  water  containing 
aaimoniiun  sulphide.  The  Hit  rate  is  acidified  with  40  c.c. 
of  aulphuric  arid  (1:1),  the  hydrogen  Biilphido  boiled 
off,  the  solution  cooled,  diluted  to  tiKi  c.c-..  and  a  i>",, 
solution  of  "cupferron"  added  slowly  with  constant 
stirring.  The  precipitate  is  allowed  to  settle  and  the 
supernatant  liquid  tested  with  a  few  drops  of  the  reagent. 
The  formation  of  a  yellow  turbidity  shows  the  precipitation 
io  lie  incomplete.  The  precipitate  is  filtered  oil  and 
cashed  L'ti  times  with  dilute  hydrochloric  acid  (1:10), 
the  filter  placed  in  a  tared  platinum  crucible,  dried  al 
IN  i  ..ignited  very  gently  at  first,  then  over  the  blowpipe 
instant  weight  and  the  residue  weighed  as  Tio, 

— W.  f:  s. 


Beryllium  and   uranium  :    Separation  [and  determination] 

of .     M.  Wunder  and  ]'.  Wenger.     Z.  anal,  (hem., 

1914.  53,  371—374. 

A  SOLUTION  containing  a  mixture  of  beryllium  and 
iranium  chlorides  or  of  beryllium  chloride  and  uranium 
nitrate  was  treated  with  3°0  hydrogen  peroxide  (10  c.c. 
for  ll  It!  grm.  1'308)  on  the  water-bath.  The  yellow 
uranium  precipitate  was  collected  on  a  "double  barium 
•liter."  washed  with  dilute  hydrogen  peroxide  or  dilute 
ammonium  nitrate  solution,  ignited  in  a  platinum  crucible 
nil  the  weight  became  constant  and  weighed  as  I '  ,i  >.. 
*.ess  of  oxygen  was  expelled  from  the  filtrate  by 
•oiling  and  the  beryllium  precipitated  with  ammonia. 
The  precipitate  was  collected,  washed,  ignited  and  weighed 
II  BeO.  The  results  were  very  accurate.  In  the 
pneence  of  a  large  excess  of  beryllium  tho  precipitation 
■>ith  hydrogen  peroxide  should  be  repeated,  as  the  first 
•recipitate  is  liable  to  be  contaminated  with  beryllium. 

— J.  R. 


Mi/pWoi/.i  ac id  :     Volumetric   determination   of  free . 

K.   Kedeady.     Chem.-Zeit..    l!H4.  38,  601—4302. 

Ht  determination  of  free  sulphurous  acid  in  tho  presence 
i  other  mineral  acids  could  not  be  satisfactorily  effected 
■v  titration  with  .V    In  caustic  alkali,  using  methyl  orange 

ilphite),  and  phenolphthalein  (to  neutral  salt),  as 
idirators.  as  the  latter  developed  colour  but  slowly 
ad  appeared  to  be  "  bleached."     When  excess  of  hydrogen 

••  was  added  after  the  first  titration  a  sharp  colour 
Iwnge  was  obtained  in  the  second  stage  with  phenol - 
hthalein.     (See  also  this  .[..  mi4,  442.)^I.  L.  F. 


jeldahl  method  [of  determining  nitrogen]  ;  A  new  modifica- 

I  lion  of  the .     L.  Marino  and  F.  Gonnelli.     Atti  R. 

L  dei  Lincei,  Roma,  1914.  23,  I  .  523—530. 

iXADnm  pentoxide,  obtained  by  igniting  ammonium 
rtavanadatc,    is    used   as   catalyst,      line   grm.    of   sub 

-  heated  with  2i> — .to  c.c.  of  concentrated  sulphuric 
id.  i  gnss.  of  potassium  sulphate,  and  0-2  grm.  of 
•nadiuni  pentoxide  until  the  colour  of  the  solution 
*a«e»  to  emerald  green  :  then  0-2  grm.  more  of  vanadium 
'otoxide   is  added,    the    mixture    is    heated   for    V    hour 

and  the  determination  completed  as  usual. — A.  S. 


in  of  Prussian  bhu  in  iextilt  (torts, 
and  Dreaper.     8<  •    VI 


Wllll.llllH 


Till  fur  topper  on  woollen  cloth.     BJgo.  \  I 


Determination   of  arsenic    in    hydro  '    tulphuric 

adds.     Tarbell.     Set   VII. 


,  a  ilimi  of  magnesium  tails.     II 

-       VII. 


Determination   of   the    higher  lead  oxides      I.    lod 
method.     Milhauer    and    Pivnica.     See  VII. 


Velum  trie   determination   of  /•  /  /   [in    ores].     Alder   and 
Coolbaugh.     Set    X. 

Rapid  iletermin  iii  oi  of  ore*.     Direct  application  of 

Fi>ii>i<  method  to  (at  analysis  of  ores.     Zublena.  Set  X. 

Determination  of  fret 

Llllldell.         .S..      X. 


Analysis  of  Turkey-red  oil.     Herbig.     See  X II. 

Determination  of  oil  in  oil-paints.     Uazza.     Sei    XIII 

Petrrtion  and  determination  of  petroleum  products  in  oil  of 
turpentine.       Grimaldi  and  Prussia.     Set    XIII. 

lur  measurement  of  [tanning]  extracts.  Procter.   Sei  XV. 

mination    of    allcalint     sulphides    \in    lime    liquors], 
McCandlish  and  Wilson.     Sei    XV. 

Determination  of the  aridity  of leather.     Nicolardot.    Set  XV. 

Determination  of  nitrogen   in   mixtures  of  calcium   nitrate 
nml  cyanamide.    Stutzer.     Sin   X\'I. 

Limit    of   error    in    certain    sugar    home    control    analyst  -. 

1 n.     Sei    XVII. 

Determination  of  cellulose  in  flour*  to  ascertain  the  ibgree 
of  grading.     Lindet.     Set    \  I  X  \ 

Reactions   of    vanillin.     Haussler.      S«     XX. 

Assay  of  digestive  ferment*.     Gral>er.     See    XX. 

Determination  of  nitroglycerin   in  pharmaceutical  prepara- 

lion*.      Hcyl  and  Staley.      >•■    XX. 

Method  of  determining  formic  acid,     Hottenroth.     See  XX. 

...  f„r  ethyl  alcohol.  Method  of  ll-  ffying 
it  in  presence  of  aldehyde,  acetone,  methyl  alcohol,  etc 
Toninelli.     Sei    XX. 

Pat) 

malysU  apparatus.     E.  J.  Bfflings,  A*  LD. 

Little  (Incorpd..  Boston,  Mass.      D.S.   Pat.    1,089,390, 
March  10,    1914. 

The  apparatus,  of  the  Orsat  type,  is  prayided  with  means 
for    continuous    sampling    al     predetermined    rates       lhc 

sampling  pipe..-  i mooted  with  an  inlet  Iron,  the  rtue 

fitted  with  a  tiller  for  the  removal  of  soot,  and  w.th  an 
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outlet  leading  to  an  aspirator,  by  means  of  which  flue 
gases  are  drawn  continuously  through  the  pipette.  The 
upper  part  of  the  pipette  contains  a  water-sealed  outlet 
connected  through  stop-cocks  with  a  sampling  tube 
which  is  initially  rilled  with  mercury.  The  mercury  is 
allowed  to  flow  from  the  sampling  tube  at  any  desired 
rate  by  means  of  an  overflow  device  connected  to  the 
lower  end  by  flexible  tubing  and  lowered  gradually  by 
clockwork,  thus  drawing  gases  from  the  sampling  pipette 
into  the  sampling  tube. — A.  T.  L. 


Calorific  value  of  fuel*  ;    Process  and  apparatus  for  measur- 
ing the .     H.  Junkers.     Fr.   Pat.   466,280,  Oct.   9, 

1913.     Under  Int.  Conv.,  Oct.  16,  1912. 

See  Eng.  Pat.  22,514  of  1913  ;  this  J„  1914,  105.— T.  F.  B. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Germanium   from     Vichy    water;     Extraction    of .     J. 

Bardet.     Comptes   rend..  1914,  158,  1278—1280. 

The  residues  from  the  preparation  of  Vichy  salts  were 
heated  with  water,  and  the  precipitate  treated  with 
hydrogen  sulphide  under  special  conditions,  when  a  solution 
of  germanium  was  finally  obtained.  A  yield  of  0060  grm. 
of  pure  oxide  was  obtained  from  100  kilos,  of  the  above 
precipitate,  representing  250.000  litres  of  the  mineral 
water. — F.  Shdn. 


Butine    [Ethylacetylene]  ;     Preparation    of  pure .     M. 

Picon.   Comptes    rend.,    1914,   158,    1184—1187.     (See 
this  J.,  1913,  818.) 

Ethyl  chloride,  bromide  or  iodide  was  allowed  to  act  upon 
a  solution  of  monosodium-acetylene  in  liquid  ammonia. 
With  ethyl  iodide  reaction  took  place  at  — 40"  C.  The 
gaseous  products  of  the  reaction  were  washed  with  water 
and  dilute  sulphuric  acid,  dried,  and  liquefied  by  cooling  to 
— 80°  C.  Acetylene  was  removed  by  exposing  the  liquid 
at  this  temperature  to  a  vacuum.  The  pure  ethylacetylene 
had  an  onion-like  but  slightly  ethereal  smell  and  a  sweetish 
taste.  It  boiled  at  8-3°  C.  at  ordinary  pressure  and  after 
solidification  formed  a  crystalline  mass  melting  at  — 137°  C. 

— F.  Shdn. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Pateut  Litera* 
ture  "  and  in  the  "List  nf  Patent  Applications."! 

. 

[  Brabbee,  W.  :  Vereinfachtes  Verfahren  zur  zeichner- 
ischen  od.  rechnerischen  Bestimmung  der  Rohr- 
leitungen  v.  Niederdruck-Dampfheizungen.  (10  S.  m. 
1  Tab.  u.  1  farb.  Taf.)  Lex  8°.  Miinchen,  R.  Oldenbourg. 
1914.     M.  2.50. 

[I  A  Omeyner,  E.  :  Uber  Braunkohlenbrikettierung. 
x  A*  (25  S.  m.  25  Fig.)  Lex  8°.  Wien.  1914. 
Berlin.   Verlag  f.   Fachliteratur.     M.  1.50. 

Molnir,  L.  :  Statistik  der  Steinkohlengaswerke  in 
Ungarn,  Kroatien  u.  Slawonien  m.  Oaten  der  in  aelben 
Stadten  befindl.  Elektrizitatswerke.  Mit  Vorwort  v. 
Prof.  I.  Pfeifer.  (In  ungar.  u.  deutscher  Sprache.)  (16 
S.  m.  1  Karte  u.  1  Tab.)  gr.  8°.  Budapest,  M.  Dick. 
1913.     M.  5. 

Lindtrop,  N.,  u.  S.  Slrzelelski :  Die  Naphthalagerstatten 
bei  Grosnj-.  (9  S.  m.  eingedr.  Skizzen.)  Lex  8°.  Berlin. 
Verlag  f.  "Fachliteratur.     1914.     M.  1. 

Parish,  W.  F.  :  Untersuchungen  iib.  Schmierole.  (8  S.  ra. 
8  Abbildgn.  u.  eingedr.  Bildnis.)  Lex  8°.  Berlin,  Verlag 
f.  Fachliteratur.     1914.     M.  1.50. 

II B     P°le>  Dr.  J.  C.  :  Die  Quarzlampe,  ihre  Entwicklung 
u.    ihr    heutiger    Stand.     (VIII,    84    S.    m.    47 
Abbildgn.)     gr  8°.     Berlin,   J.   Springer.     1914.     M.  4. 

. 
Weber,  C.  H.  :  Die  elektrischen  Metallfadengluhlampf-n 
insbesondere  aus  Osmium,  Tantal,  Zirkon  u.  Wolfram. 
Ihre  Herstellg.,  Berechng.  u.  Prufg.  (VII,  453  S.  m. 
216  Abbildgn.)  8°.  Leipzig,  Dr.  M.  Janecke.  1914. 
Cloth  M.  16. 


Book  Received. 

Lehrbuch  der  Farbenchemie,  einschxiesslich  der 
Gewinnunq  und  Verarbeitunq  des  teers  sowie 
der    Methoden    zur    Darstelldng    der    Vor-    und 

ZwiSCHENPRODUKTE.  VON  Dr.  HaNS  Th.  BuCHERER, 
Direktor  der  Chemischen  Fabrik  auf  Actien  (Vorm.  E. 
Schering)  in  Berlin,  Ordentl.  Professor  a.  d.  der 
Tcchnischen  Hochschule  in  Dresden.  Otto  Spamer's 
Verlag    in  Leipzig.     1914.     Price  M.  20 ;    geb.   M.  22. 

Volume  (9t  by  7  ins.),  containing  537  pages  of  subject 
matter,  and  an  alphabetical  index  of  subjects.  The 
text  is  classified  as  follows  : — I.  Coal  tar,  its  recovery 
and  working  up.  II.  Intermediate  products  of  coal 
tar  distillation.  III.  The  dyestuffs.  IV.  (i),  Theoretical 
considerations  on  the  connection  between  colour  and 
constitution,  (ii),  Introductory  remarks  on  the  behaviour 
if  the  dyestuffs  in  dyeing  (Methods  of  dyeing),  (iii) 
Synthetic  methods  for  preparing  the  coal  tar  colours. 
(iv)  Natural  colours. 


VII. 

1914. 

VIII. 


Tobiansky    a"Altoff,    A.  :     L'industrie    de   l'azote 
atmospherique,  in  8°.      Dunod   et  Pinat.     Paris. 
1  fr.  25. 


Mouliney,  G.  :  Carrelages  et  faiences.  Technique 
de  la  fabrication  des  carreaux  de  gres.  Manuel 
du  poseur  de  carreaux  ceramiques,  du  poseur  de  faiences  de 
revetement,  du  monteur-faiencier,  du  monteur  de 
cheminees,  157  fig.,  6  pi.,  in-4°.  Dunod  et  Pinat.  Paris. 
1914.     Bds.  9  fr. 

X      Duponckelh,    J.  :     Manuel    pratique     de     fonderie. 
cuivre,  bronze,  aluminium,  alliages  divers.  201  fig., 
in  8°.     Dunod  et  Pinat.     Paris.     1914.     bds.  6  fr. 

Fach,  E.  :    Le   minerai   de    manganese,     in-8°.    Dunod 
et  Pinat.     Paris.     1914.     3  fr.   75. 

Herxig,  C.  S.,  and  C.  W.  Puringlon :  Mine  sampling 
and  valuing  ;  a  discussion  of  the  methods  used  in  sampling 
and  valuing  ore  deposits  ;  with  especial  reference  to  th< 
work  of  valuation  by  the  independent  engineer ;  with  i 
chapter  on  Sampling  placer  deposits.  San  Francisco 
Mining  &  Scientific  Press,  c.  163  p.  il.  forms.  8°.  1914 
$2. 

Hobbs,  W.  H.  :  Simple  Directions  for  the  Determinatioi 
of  the  Common  Minerals  and  Rocks.  8vo.  swd.  Mac 
millan.     London.     1914.     Net   Is. 

Groos,  A.,  et  M.  Varinois  :  Traite  theorique  de  cements 
tion,  trempe,  recuit  et  revenue,  49  fig.,  in  8°.  L.  Geisle' 
Paris.    1914.     3  fr. 

Lau;  E.  F.  :  Alloys  and  their  Industrial  Application: 
2nd  ed.,  revised  and  enlarged.  8vo,  pp.  352.  I'.  Grifni 
London.     1914.     Net  12s.  6d. 

Ragno,  S.  :    La  soudure  autogene  des  mitaux.     ! 
fig.,    in  8°.     Dunot  et  Pinat.     Paris.     1914.     2  fr.  "ill. 

Zabe,  J.  B.  :  Traite  pratique  de  l'art  de  tremper  Facie 
le  fer,  la  fonte,  le  cuivre  et  le  bronze,  suivi  de  renseign 
ments  sur  la  soudure  autogene,  le  travail  du  fer  ct  1  acu 
le  decoupage  des  met.aux  et  leurs  divers  propriety 
2e  edit.  rev.  et  augm.,  60  fig.,  in-8°.  L;  Geisknv  Par 
1914.     3  fr. 
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XI.  Herzog,  S.  :    Tli «tisoho  u.  proktisohe  Rinffihrung 

in  die  allgemeine  F.I. ktr..t. .kink.       Bandbuob  f. 
daa    Selbatatudium.     (VII,    128    S.    in.    s:.7    Abbildgn.) 

I..\  S  .     Stuttgart.  F.  Enke.      loll,     doth  It  13.40. 

XIV.     ^eharffenorth,     I'..      Die     Reparatur     v.     Auto- 
mobupneumatUiB.     (67    S.    m.     124    Abbildgn.) 
Berlin,   gr.   8°.     Berlin,   Union.   Zweigniededaaag.     li)14. 
M.  :t. 

YU     Jitlmiir.    ,1.:     Kombinationsgcrbungen  dor  Lohe-, 
Weiss     ii.    Samischgerberei.     (VIII.    285  S.  in. 
IFig.)     s.     Berlin,  J.  Springer.     1914.     Cloth  M.  8. 
XVII       l>>:  i/<rlioff.     Dr.      P.:       Brauereiwesen.      II. 
•"■*  Brauerei.     (136  S.  m.  35  AbbUdgn.)     kl.  8°. 

Berlin.  G.  .1.  lies,  lun.      1914.     Cloth  90  If. 

YIYa     Franke,   E.  :    Kakao,  Toe  und  Gowurze.     (306 
'      S.   in.   25  Abbildgn.)     Wim,     A.   Hartleben. 
1914.     M.  4. 

XIXB     Vockel,  Prof.  A.     Die  Radioaktivitat  v.  Bodon    j 

•       u.    Quellen.     (V,    Ids    S.    m.    10    AbbUdgn.) 
s  .     Braunschweig,     F.  Vieweg  u.  Sohn.     1914.     M.  3. 

Sin II,    Dr.    M.  :    Die  Abwasscrfrage   in   ihrer  geschicht-    I 
lichen  Entwieklung  von  den  alteaten  Zeiton  l>is  zur  Gegen- 
wart.     (VI.     232     S.     m      Abbildgn.)     8°.     Leipzig,     F. 
bsinoweber.     1914.     M.  7. 

VV     Colin,  Dr.  (i.  :     Die  organischen  Gcschmacksstoffe. 
(XII,  936  S.)     gr.   8°.     Berlin,   F.   Siemenrotk. 

IN4     cloth  m.  :n.5o. 

Oeussen,  Dr.  E.  :  Copaivabalsame  n.  ihre  Verfalschung 
nebst  den  Anforderungen  dor  wichtigsten  Arzneibiicher 
an  den  offizinellen  Copaivabalsam.  (V,  111  S.  m.  1  Fig.) 
8\     U'ipzig,  C.   F.   Winter.     1914.     M.  2.50. 

Codex    der    Bezeichnungen    v.    Arzneimitteln, 

kosnirtisehen   Praparaton   a.    wichtigen   tcihnischen   Pro- 

iliikten.     in.     kurzen     Beuierkgn.     lib.     Zusaimnensetzg., 

Bnwendg.  u.  Poaierg.  2.  Aufl.     Mar/..     1914.     (VI,  638  S.) 

-  .     Dresden,  \.  Zahn  &  Jaensch.     1914.     M.  6. 

Hdllach,  0.  :  Terpene  u.  Camphor.  Zusammenfassung 
aifJNMr  Lntersuehgn.  auf  dem  Gebict  der  alievclischen 
Kohlensuiffverbindgn.  2.  Aufl.  (XXVI,  580  S.)  gr.  8°. 
Leipzig,  Veit  &  Co.     1914.     Half  mor.  M.  27. 

YYI     Dillaye,    F.  :     Les   nouveautes    photographiqucs 
•       (1913—1914),      iU.,     in  8°.        .1.     Tallandier. 
Paris.     1914.     2  fr.  50. 

Loniie,  A.  :  La  photographic  a  la  lumiere  artilieielle. 
90  fig.,  in- 18°.     Doin  et  fils.     Paris.     1914.     Bds.  5  fr. 

Maihfl,  L.  :  Traite  do  chimie  photographique.  3e  edit., 
■ev.  et  aug.,  2  vol.,  in-8  .  Ch.  .Mendel.  Paris.  1914. 
»  fr. 

XXI][  Biringuceio,  V.  De  la  pirotecnia.  Vol.  I. 
Edizione  critica  condotta  sulla  15  ediz.. 
..rredata  di  note,  prefazioni,  appendici  e  indici,  a  cura 
Ii  Aldo  Mieli.  Bari.  16°  fig.,  p.  lxxxv.,  198.  1914. 
-ire  3. 

(XIII.   Bjemm,    Dr.    N.  :     Die    Theorie    der    alkali- 
ractrischen  n.    aridimetriscken    Titrierungen. 
IV,    12S   S.    m.    11    Abbildgn.)     Lex   8°.     Stuttgart,    F. 
:nke.     1914.     M.  4.50. 

Dimmer,  Dr.  G.  :  Zur  Frage  der  Abhangigkeit  des 
adenfehlers  bei  Quecksilberthermometern  v.   der  Lange 

1  h.ransragenden  Fadens  u.  der  Temperaturdifferenz 
«ischen  Bad  n.  Umgebung.  (Aus  dem  Laboratorium 
er  k.  k.  Xornialoichungskonimission  in  Wicn.)     (9  S.  m. 

Fig.)    gr.  8°.     Wien,  A.  Holder.     1913.     38  Pf. 

h'.tirlritnn.  Dr.  L.  :    Deber  Trennung  der  Kohlenwasser- 
<.ffe  mitU'ls  fiussigen  Schwefeldioxyds.     (3  S.  m.  3  Fig.) 
Berlin,  Verlag  f.  Fachliteratur.     1914.     M.  1. 

Liken' s,  H.   B.,  ausfuhrlichea   Lehrbuch    der   Analysis 

Selbstunterricht.  in.   Riicksicht  auf  die  Zweeke  des 

■iktisohen     I/ebens.     11.  Aufl.     Neu     bearb.     v.     Prof. 

r.  A.  Donadt.     (IV.  208  S.   m.  10  Fig.)     8°.      Leipzig, 

Brandstetter.     1914.     Cloth  M.  4.10. 


Oatwald,  W.  :  Blemonti  soientifioi  Ii  obimioa  m«.iit.i« 
Traduzionedi  A.  Bolis.  _•'  ediz.  riveduta  aulla  5"  tcili-aca. 
Milan...     Hi  ,  p.  wi.  _' 1 1 .     (M-Hoepli).     1914    Lire 2.50, 

Romsanur,  C:  Uber  die  Analyze  radioaktiver  Bub- 
stanzen  duroh  Sublimation.  (Ana  dam  radiolog.  Institut 
der  I  nisirsit.it  Ueidelberg.)  (l'I  S.  m.  6  Fig.)  gr.  8". 
Heidelberg,  C.  Winter.     I!H4.     7.".  Pf. 

s, i,,i, it;.  Dr.  P.  .\l.  E. :  Apparat  zur  Muatornahme  \. 
Fliissjgkeiten  aus groaseren  Benaltern.  (38.  m.  I  Abbildg.) 
I- \   8  .      Hrrlin.    Verlag  I.    Fachliteratur.      1914.      M.  I. 

XXIV.  '>'"'""'■'"".    Prof.     A.:     Kurzea    Lehrbuob   der 

organischi'ii   Chemie.     12.     Aufl.,    bearb.     in 

Gemeinsohaft    m.    Prof.    A.    Darapaky,     (XX,    07;:    8.) 

8°.     Braunschweig,  F.  Vieweg  &  Sohn.      loll.     II. , lb  M. 13. 

OpperAe&mer,   Prof.   C.  -.    Grundrisa  der  anorganisohen 

Chemie.     8.      AnfL     (VIII,     24(>    S.)     s.     Leipzig,     G. 
Thiemc.     1914.     Cloth  M.  3.50. 

Remten,  Prof,  I  :  Binleitung  in  das  Btudium  der 
Chemie.  Autoris.  deut-seho  Ausg.  Selbstiindig  bearb.  v. 
Prof .  K.  Seubert.  5.  Aufl.  (XVIII,  482  S.  m.  50  Abbildgn. 
u.  2  Taf.)    8°.     Tubingen,  H.  Laupp.     1914.  Cloth  M77. 

Walker,  Prof.  J.  ;  Einfuhrung  in  die  physikaliscb.- 
Chemie.  2.  verm.  Aufl.  Naeh  der  7  Aufl.  des  Originals 
ubers.  u.  hrsg.  von  Prof.  H.  v.  Steinwehr.  (X,  503  S.  in. 
62  Abbildgn.)  gr.  8°.  Braunschweig,  F.  Vieweg  &  Sohn. 
1014.     Cloth  M.  10. 

Weinberg,    Dr.    A.    v.:  Kinetische    Stereochemie   dor 

Koblenstoffverbindungen.  (VIII,  107  S.  in.  25  Abbildgn. 

^r.     S  .     Braunschweig,  F.     Vieweg     &     Sohn.     1914. 
Cloth  M.  4. 


6  Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

Pfotenhaucr,  H.  :    Der  Bunsenbrenner  als  Cas  njektor- 
Breslau   (Techn.   Hochsch.).     1913.     64    S.     8°.     S.- 
Abdr. 

HA     'loch  am,  P.:  Beitrage  zur  Frage  der  Anreicherung  des 
Methans  in  technischen  Gasarten  und  iiber  kohlen- 
oxydfreies  Leuchtgas.    Karlsruhe  (Techn.  Hochsch.).   1913. 
91  S.  m.  8  Fig.     8°. 

ITg    Siller,  W.  :    Versuche  iiber  geloBtes  Acetvlen  unter 
bes.    Berucksichtigung  seiner  Verwendnng  fiir  die 
Beleuchtung     von      Eisenbahnwagen.      Berlin     (Teohn. 
Hochsch.).     1913.     72  S.  m.  Abb.     8°. 

HI      Bernstein,  F.  :    Die  Phenole  des  Torftecre.     Techn. 
Hochsch.  Berlin.     1913.     27  S. 

Birlcner,  H.  :  Ueber  Orcin-  und  Resorcindcrivate. 
Erlangen.     1913.     48  S.     8°. 

STeftub,  F.  :  Ueber  einige  Derivate  des  Anthrachrysons. 
Berlin.     1912.     2S  S.     8°. 

IV  Alpers,  E.  :  Leber  1-Azoverbindungen  des  Ant i-, 
Thio-  und  Anilopvrins.  Rostock.  1913.  54  S. 
8°. 

Hum, tun.  W.  :  Zur  Konatitution  des  Isochinolinrots. 
Jena.     1912.     38  S.     8°. 

Bcbner,  P.  J.:  Beitrage  zur  Kenntnis  der  Kondensa- 
tionen  von  Anilin  und  Formaldehyd  in  saurer  Loaung  nnd 
der  cinzclnen  Phasen  des  Fuchsinprozesses.  Dresden 
(Techn.  Hochsch.).     1913.     5S  S.     8°. 

Serejenko,  VI.  :  Sur  quclques  colorants  azoTques  a 
mordants  deriv.  de  la  panisidine.  nitro-2 -panisidine  et 
nitro-3-p-anisidine.     Genf.      1912.     38  S.     8°. 

Vanderwahl,  E.  :  Sur  la  constitution,  la  desagregation  et 
la  synthese  des  eyaninee.     Genf.     1913.     78  S.     8  . 
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V  Bay,  t'h.  :    Zur  Kenntnis  der  Hydro-,  Oxy-,  Hvdral- 

und   Acidcellulosen.     Giesscn."    1913.     87   S.     8°. 
Xiggl,  M.  :   Das  Indol  cin  Reagens  auf  verholtzc  Mem- 
braneu.     1881.     22  S.     8°. 

VII.   Anders,  K.  :    Leber  die  Gewinnung  von  Wasser- 
stoffsuperoxyd     aus     Ueberschwefelsaure     und 
ihren  Salzen.     Teehn.  Hochsch.  Dresden.     1913.     128  S. 
m.  27  Abb.     8°. 

Demmler,  0. :  Ueber  Radium  F.  Halle  a.  S.  1912. 
36  S.,  1  Taf.     8°. 

Heimann,  B.  :  Ueber  das  Vcrhiiltnis  ion  Radium  zu 
Uran  in  Uranpccherzen.     Berlin.     1913.     39  S.     8°. 

Loeirc,  B.  :  Uel>er  das  Verhalten  der  Oxyde  bezw. 
Hydroxyde  des  Nickels,  Quecksilbers,  Kupfers,  Silbers, 
Kadmiums  und  KobaltB  zu  Aetylen-Diaminlosungen. 
Berlin.     1914.     33  S.  m.  1  Fig.     8°. 

Thrik.  M.  :  Beitrag  zur  Kenntnis  der  (lurch  Zersetzung 
von     Silikaten     cntstehenden     Kieselsauregele.     Leipzig. 

1913.  39  S.  m.  2  Fig.     8°. 

Y  Lepki .   W.  :    Untcrsuchungcn   iiber  die  Magnetisicr- 

barkeit  von  Mangan  und  Chrom  in  massivem  und 

pulverformigeni  Zustande.  Marburg.  1913.  62  S.  m. 
17  Fig.     8°. 

Man;,  H.  :  Ueber  Vanadinmetall.  J  iinchen.  1912. 
46  S.     8°. 

Mirica,  .  D.  :  Leber  Beziehun.en  zwisehen  den  me- 
chanischen  und  den  magnetischen  Eigenschaften  einiger 
Metalle  bei  elastisehen  und  plastischen  Formanderungcn. 
Berlin.     1914.     71  S.  m.  12  Fig.  u.  S  Taf.     8°. 

XI.     AtUer,  A.  :    Untcrsuehungen  iiber  die  an  passivicr- 
baren   Elektrodcn  auftretenden  periodischen  Er- 
seheinungen.     Hit    11     Fig.    im     Text.     Minister.     1913. 
29  S.  m.  11  Fig.     8°. 

Month,  W.  :  Die  kathodische  Metallzerstaubung  in 
verdtinnten  Gasen.  Berlin.  1913.  35  S.  m.  3  Taf. 
8°. 

PaUenhausen,  U.  :  Ueber  das  elektromotor.  Verhalten 
der  Eisenoxvde  in  Kalilauge.     Teehn.  Hoehsch.,  Dresden. 

1914.  104  S.     8=. 

XVI.      ^""'   ""■      ^'e  vernalten    s'c'1    Roh-    und   Rein- 
ertrage    bei     steigender   Diingung  ?     Giessen. 
1913.     62  S.     8°. 

Kappoi,  H.  :  Die  Katalyse  des  C'yanamids  und  ihre 
Bedeutung  fiir  die  Landwirtschaft.  Jena.  1913.  119  S. 
m.  2  Taf.     8°. 

iSchiU,  L.  :  Ueber  deu  Einfluss  von  Kali  und  Phosphor- 
Baure  aui  die  Qualitat  von  Braugerste.  Giessen.  1913. 
71  S.     8°. 

Tornkr,  R.  :  Beziehungen  zwisehen  Witteruug,  Diing- 
ung und  Bodenertrag.  Gottingen.  1912.  38  S.  in.  1  Tab. 
8°. 

XVII      Weingartner,  E.  :    Ueber  Starke  als  Schutzkol- 
loid.     Erlangen.     1913.     58  S. 

XVII  [     Cltodat,  R.  :    Nouv.  recherches  s.  les  ferments 
oxydants.     Genf.     1912.     26  S. 

Doornkaat  Koolman,  F.  C.  ten.  :  Ueber  die  freien  und 
die  gebundenen  organischen  Sauren  in  Wiirze  und  Bier. 
Berlin.     1913.     86  S.  m.  11  Taf.  m.  5  Abb.     4°. 

Homere,  Ch.  :  Rech.  sur  les  methodes  de  dosage  des 
essences  dans  les  liqueurs.     Genf.     1913.     43  S.     8°. 

Liters,  H.  :  Beitrage  zur  Kenntn  s  d.  Lipoide  des  Maizes 
Teehn.  Hochsch.,  Miinchen.     1913.     78  8.     8°. 

Maryanovilch,  V.  :  Contribution  a  l'etude  des  pheno- 
menes  de  specifite  dans  Taction  dc  la  phenolase.  Genf. 
1913.     48  S.     8°. 

YTYr  Bruenn,  A.  :  Ueber  das  Desinfektionsvermbgen 
AX        '      der  Sauren.     Berlin.     1913.     24  S.     8°. 

Ruth,  W.  :  Einige  Beitrage  zur  toxischen  Wirkung  des 
Quecksilberoxycyanids.     Miinchen.     1912.     34  S.     8°. 

Werr,  J.  :  Beitrag  zur  Desinfektionswirkung  organischer 
Sauren.     Heidelberg.     1913.     25  S.     8°. 


XX  Albright,  A. :  Ueber  die  Reduktion  einiger  Vcr- 
bindungen  der  Carvon-Reihc  mit  freiem  Wasser- 
stoff  und  Studicn  iiber  den  Vcrlauf  der  Reaktion  bei  der 
Wasserabspaltung  aus  tertiaren  cvclischen  Alkoholen. 
Gottingen.     1912.     64  S.     8°. 

Butt'ar,  V. :  Derivate  des  Tin  'lis.  Teehn.  Hochsch. 
Brc  lau.     1912.      17  S.     8  . 

D'Avis,  C.  Abbau  des  Morphins  zum  3.4.b-Trinie- 
thoxy-Phenanthren.     Berlin.     1913.     51  S.     8°. 

Karoly,  A.  :  Ueber  das  Bernsteinol.  Teehn.  Hochsch. 
Berlin.     1913.     58  S.     8°. 

Klutz,  A.  :  Ueber  Beryll  umverbindungen  als  Katalvsa- 
toren  bei  Veresterungen,  im  besonderen  der  tertiaren 
Alkohole,  mit  Aussicht  auf  einen  kontinuierlichen  Prozcss. 
Berlin.     1914.     61  S.     8°. 

Lerch,  H.  :  Die  Oxydation  vc  n  Vanillin  und  ahnlichen 
Aldehvden  mittels  Persulfatcn.  Giessen.  1912.  38  S. 
8°. 

Muhlaaer,  W.  :  Ueber  die  Bromierung  des  Methyl- 
cinchonins.  Teehn.  Hochsch.,  Miinchen.  1913.  50  S.  m. 
1  Taf.     8°. 

Ottmcrs,  C.  :  Ueber  einige  Abkommlinge  des  PinoU. 
Gottingen.     1912.     70  S.     8°. 

Sehlubach,  H.  :  Ueber  die  Konstitution  des  sogenanntoo 
Isocamphcrs  u.  die  Beziehungen  zwisehen  Siedepunkt  and 
Konstitution  bei  gesattigten  hydroaromatischen  Ketonen. 
Gottingen.     1912.     VI,  42  S.     8°. 

Schoeninqer,  B.  :  Ueber  die  Hydrierung  von  ungesat- 
tigten  organischen  Verbindungen  mittels  Wasserstof!  und 
fein  verteiltem  Palladium  als  Kontaktsubstanz.  Er- 
langen.    1913.     36  S.     8°. 

Shi  i  /idal,  A.  E.  :  Ueber  das  Wachs  des  Kermes.  Ueber 
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REFRACTORY  MATERIALS. 

BY"   GILBERT   RIGG. 
The  subject  of  refractory  materials  to-day  presents  an 
Clay  is  only  one  of  many  heat 


>normous  field  for  study 


resisting  materials  now  in  regular  use.  Silica,  bauxite, 
chromite,  graphite,  carborundum,  etc.,  etc.,  are  all  finding 
increasing  application  in  many  directions. 

To  deal  with  anything  like  completeness  with  such  a 
wide  and  varied  range  of  material  is  obviously  far  beyond 
the  possibilities  of  a  paper  like  the  present  one.  I  pro- 
pose, therefore,  to  confine  my  remarks  mainly  to  refrac- 
tories composed  of  clay,  and  to  discuss  certain  features  in 
the  structure  and  composition  of  these  bodies  which  I  have 
found  to  be  important  factors  in  their  usefulness  and 
durability.  Also  I  wish  briefly  to  draw  attention  to  certain 
methods  of  testing  which  have  been  shown  to  give  useful 
indications. 

My  attitude  towards  this  subject  is  that  of  a  metallurgist 
principally  concerned  with  the  treatment  of  zinc  ores, 
and  my  study  of  refractories  has  been  influenced  by  the 
requirements  of  this  industry.  In  this  connection,  I  have 
found  that  certain  typos  of  structure  are  advantageous, 
and  have  worked  out  certain  tests  which  have  proved 
useful  in  the  identification  and  standardisin.'  of  these 
types.  I  have  also  attempted  to  get  at  the  principles 
which  underlie  the  empirical  relations  found  between 
structure,  durability  and  general  appropriateness  to  the 
purpose  in  hand. 

The  following  properties  are  all  factors  which  together 
condition  the  utility  and  durability  of  firebrick: — 1. 
Refractoriness.     2.    Grain    and    compactness.     3.    Burn. 
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4.  Porosity,  o.  Resistance  to  penetration,  corrosion  and 
chemical  change.  6.  Truth  of  surface  and  dimensions. 
7.  Conductivity. 

(1)  Refractoriness. — In  ordinary  furnace  practice  failure 
of  firebrick  through  actual  fusion  is  one  of  the  rarest  cases. 
The  materials  which  enter  into  the  body  of  high-class 
refractory  material  usually  possess  a  melting  point  well 
in  excess  of  the  temperatures  met  with  in  furnaces  heated 
by  fuel.  In  electric  furnaces,  of  course,  conditions  may 
readily  arise  which  will  cause  the  real  fusion  of  the  brick. 

In  some  cases,  however,  distinct  softening  may  occur, 
without  actual  fusion.  When  the  bricks  are  built  into  a 
solid  mass  of  masonry  as  in  a  furnace  wall,  this  is  hardly 
likely  to  cause  serious  trouble  unless  very  marked.  Where, 
on  the  other  hand,  the  brick  is  supported  only  at  the  ends, 
as  in  the  ease  of  a  shelf,  it  will  be  not  unlikely  to  sag, 
especially    if   loaded    in    the    middle.     This    condition   is 


frequently  due  to  small  quantities  of  fluxes  in  the  clay, 
which  are  not  sufficiently  large  to  cause  actual  fusion, 
but  are  large  enough  to  bring  about  a  slightly  viscous. 
condition,  which  allows  the  brick  to  yield  gradually. 

It  will  usually  show  up  more  quickly  in  a  brick  whose 
constituents  have  been  finely  ground  and  closely  pressed 
together  than  in  a  coarse,  loose  textured  one.  In  the 
latter  case,  however,  the  trouble  is  only  postponed, 
indeed,  the  inherent  weakness  of  such  brick  causes  failure 
by  fracture  before  softening  has  time  to  appear.  . 

It  has  been  shown  by  Ries  and  others  that  the  fineness 
to  which  the  different  constituents  of  a  firebrick  liau 
been  ground  has  a  strong  influence  on  the  point  of  fusion 
or  softening  point;  the  finer  the  constituents  are  grouni 
the  lower  is  the  melting  point.  By  grinding  a  firebricl 
to  powder  (100  mesh)  and  forming  the  powder  nu 
sided  pyramids,  like  Seger  cones,  and  exposing  these  t< 
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t «  iiijm  i .1 1 hi .■  ..f  hhi   i  '.  above  thai  at  v  Inch  the  brick  will 

have    In    work.    «r    ha\e    a    gOOd    .ncilcl.ltcd    test.        If    tin 

i  vii it  b  stand  up  under  this  discipline,  tin  briok  will  withstand 
the  oonditione  of  sei  v  ii  e  as  Eai  as  heal  alone  is  concerned. 

Tin'  resistance  tn  in.it  due  t"  coarseness  of  grain  and 
tin-  looseness  ni  texture  that  goes  with  it,  cannot  be  con- 
sidered as  permanent.  The  action  of  the  (luxes  still  con- 
tilling,  but  more  slowly,  and  the  briok  givee  gradually. 
When  destructive  vapours  or  --lags  are  present  these  soon 
penetrate  .1  loose  textured  briok  and  destroy  it. 

Where  the  bricks  are  exposed  to  the  action  of  a  fusible 
dust,  .it  a  high  temperature,  as  in  the  case  of  s  firebox  in 
which  ooal  with  ■  Ion  fusion  point  ash  is  being  burned, 
apparent  fusion,  due  to  the  deposition  and  fusion  of  the 
coal  ash  mi  the  firebrick  of  the  arch,  is  quite  common, 
This  is  strictly  a  case  of  corrosion  and  will  be  dealt  with 
ninri'  fully  under  this  head. 

(J)  (iriiin  and  cuitijKictiu.**.— This  subject  is  one  about 
which  some  difference  of  opinion  seems  to  ovist.  A  plastic 
clay,  when  worked  down  with  water  until  its  plasticity  is 
thon hi g lily  developed,  will  after  drying  and  hnraing  yield 
a  fairly  homogeneous  mass  (as  far  as  its  solid  Bubstance  is 
concerned!.  In  the  large  majority  of  cases,  however,  such 
okays  are  unsiiited  tu  the  production  of  firebrick  when  used 
alone,  .us  the  largo  amount  of  water  taken  up  !>y  the  clay 
cause-  excessive  shrinkage  during  drying  and  burning, 
and  in  consequence  the  bricks  are  badly  cracked  and 
deformed.  To  remedy  this  the  plastic  clay  is  usually 
mixed  with  a  non-plastic  material,  either  a  non-plast  o 
n  fractury  clay,  or  with  the  plastic  clay  after  the  latter  has 
beta  dried  and  burned.  Bricks  made  in  this  way  con- 
stitute  a  very  large  percentage  of  the  fireclay  refractories 
used  in  smelting   ami  when  well  made  give  good  results. 

In  the  case  of  a  brick  made  of,  for  example,  30°,,  of  a 
plastic  clay  and  70%  of  a  non-plastic  and  highly  refractory 
flint-clay,  the  question  of  what  should  be  the  ruling  size  of 
the  grains  of  flint-clay  is  one  of  extreme  importance. 

There  seems  in  be  some  disposition  in  the  trade  to  regard 
with  suspicion  bricks  made  with  a  Hint-clay  nr  burnt  clay 
(or  "grog,"  as  it  is  commonly  called),  which  has  been 
crushed  through  an  8-mesh  serein,  on  account  of  the  risk 
of  cracking  or  spalling  with  changes  of  temperature.  1 
bchc\e.  however,  that  this  risk  has  been  greatly  exag- 
gerated, and  I  think  that  this  view  has  been  gaining  ground 
considerably  during  the  last  few  years.  For  example,  a 
9  in.  Inick  has  been  kept  at  a  temperature  of  1400'  i  '.  for 
about  ti  hours,  and  then  withdrawn  and  allowed  to  cool 
quickly  in  the  open  air.  The  brick  is  a  tine-grained  one, 
fully  as  fine  us  the  figure  quoted,  and  yet  this  severe  treat- 
ment has  had  no  effect  on  it. 

In  another  place  I  have  made  use  of  a  parallel  drawn 
between  concrete  and  firebrick  as  a  guide  to  the  under- 
standing of  the  physical  structure  of  the  latter.  In  both 
begin  with  a  collection  of  separate  non-plastic 
solid  fragments  imbedded  in  a  plastic  mass.  The  latter 
subsequently  hardens  in  the  case  of  cement  by  setting. 
in  the  case  of  the  brick  by  drying  and  burning,  and  the 
final  state  of  both  is  that  of  a  solid  mass  composed  of  grains 
set  in  a  solid  matrix. 

The  power  of  cohesion  "f  many  plastic  clays  after 
drying  and  burning  is  unite  considerable,  figures  of  500— 
t>00  lb.  per  square  inch  being  not  uncommon.  On  the 
other  hand,  the  shrinkage  is  considerable,  and  there  is  a 
great  tendency  for  the  plastic  clay  to  open  in  minute 
fissures  during  burning,  especially  when  the  trrog  is  coarse. 
i  in.  pieces  or  over.  This  Assuring  makes  the  brick  weak 
and  crumbling,  and  opens  it  up  to  the  entry  of  destructive 
gases  and  slags  |  Fig.  I  |.  1  have  found  tha't  if  the  grog  be 
sized,  as  is  dune  with  the  stone  and  sand  in  concrete,  the 
and  strength  of  the  bricks  can  be  greatlv  improved, 
ly  if  the  mass  be  thoroughly  compressed  before 
drying  and  ImrniiiL'. 

In  our  own  work  we  find  that  with  the  flint-clay  or  grog 
crushed  through  an  s  in.  mesh  screen  we  have  never  been 
troubled  with  spalling,  and  the  bricks  resist  the  penetration 
■  f  gases,  etc.,  much  better  than  the  coarse-grained  masses. 

-  st  also  the  disrupting  adhesion  of  heavy-  mass  - 
lncrustine  material  forming  on  the  lower  surface  of  the 
arcane  far  better. 

As  a  general  rule  the  non-plastic  Bint-clays  are  con- 
siderably  more   refractory   than   the   plastic  "bond-clays. 


Moreover,  as  they  are  not  required  to  exert  anj   bim 
effect  on  the  mass  thej  can  be  calcined  before  n*  and  tl 
fire-shrinkage  thereby   eliminated,  oi  st  any  rate  greatly 
reduced.     The  bond-clay  will  natural!}  have  conaderabie 

shrinkage,  owing  to  the  amount  of  water  il  has  taken  up, 
and.  as  stated  aliove.  it  s  usuallj  less  refractory  than  the 
Hint. 


Fig.  1. 

Obviously,  then,  it  is  essential  to  cut  down  the  per- 
centage of  the  bond-clay  as  low  as  possible  when  making 
up  the  brick,  but  if  this  is  overdone  the  briok  is,  naturally, 
weak  and  crumbling  and  soon  yields  to  penetration.  If 
the  bond-clay  is  excessive  in  amount,  high  porosity  is 
likely  to  occur. 

This  is  where  regulation  of  the  size  of  the  grog  conn  -  a. 
By  sizing  the  grog  and  then  mixing  the  different  sizes  in 
the  proper  proportions,  we  have  the  minimum  of  space 
left  to  be  rilled  up  by  the  bond-clay,  and  can  get  the  densest 
and  closest  mass  with  the  least  amount  of  bond  ;  as  sta'-  I 
above,  it  is  very  much  like  mixing  concrete. 

The  question  of  machine-made  v.  handmade  brick  is 
closelv  tied  up  with  the  question  of  density.  I  prefer 
machine-made  bricks.  They  are  denser,  truer  to  shape  and 
freer  from  pores  than  the  handmade.  A  well-made  steam- 
pressed  brick  is,  in  my  opinion,  the  best  type  of  refractory 
on  the  market   to-day. 

The  shapes  that  can  he  made  by  machine  are  much  more 
limited  in  variety  than  those  that  can  be  made  by  hand. 
To  engineers,  who  have  to  design  furnaces,  I  would  say — 
'"  Avoid  as  far  as  possible  complicated  shapes.     Try  to  be 
a    cubist.      Use    rectangular    masses    wherever    possible, 
and  trv  to  keep  one  dimension  .  s  mar  to  a  41  in.  maxi- 
mum as  the  design  will  permit.     By  doing  this  you  ha 
chance  of  getting  your  brick  burned  hard  to  the  In 
whereas,  if  you  have  all  three  dimensions  running  high,  it 
is    very    difficult    to   avoid    underlnirning   in    the    middle. 
As  long  as  you  keep  your  shapes  simple  you  can  pf  them 
machine  made.      It  is  not  always  possible  to  avoid  ooa 
cated  shapes,  but  the  more  you  can  do  it  ti 
the  brick  manufacturer  has' to  give  you  satisfaction." 

\t  the  Chicaj  o  meeting  of  the  American  Iron  and 
Institute,  held  on  <  ictol.cr  34th,  1013.  -Mr.  Harry  \Y.  I 
President  of  the  Harbison- Walker  Refractories  Company  of 
Pittsburg,  nad  a  paper  on  "  The  Gee  and  Development  of 
Refractories  in  the  Iron  and  Steel  Industry.  '  from  which 
1  win  quote.     The  paper  is  an  exceedingly  interec 
and  the  claims  of  machine-made  or   steam-pressed,  bnck 
are  done  justice  to.  but  the  author  still  seems  to  have   i 
warm  place  in  his  heart  for  the  old  handmade  brick. 

'  Manufacture  of  fin  clay  bricl.—Uandmad. -  bncL— 
The  days  mined  and  properly  nto 

small  lumps,  mixed  in  suitable  proportions  and  groom 
the  wet  pan  to  the  proper  degree  of  fineness.     The  mass 
is   then   moulded  into  shape-,   tempered   on  a   hot   H 
repressed,  thoroughly  dried  and  burned  at  a  temperature 
of  2600°  to  3650'  FaJ  renheit.     This  is  the  old  handmade 
proo  -  - 

B  2 
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"  This  brick  is  open,  porous  and  well  adapted  to  with- 
stand sudden  changes  of  temperature.  Many  departures 
from  this  process  have  been  tried  and  various  machines 
employed  in  the  different  stages  of  manufacture.  In 
many  cases  there  has  been  a  speedy  return  to  the  hand- 
made process,  while  in  others  a  better  brick  has  been 
developed  for  certain  uses." 

*'  Machine  made  brick. — In  the  high-grade  brick,  the 
most  noticeable  development  in  the  machine-made  product 
is  in  the  manufacture  of  blast-furnace  brick  on  a  steam  or 
other  powerful  press.  The  machine-made  brick  is  denser 
by  7  to  S°0  than  the  hand-made  one." 

'"  Uses  of  fire-clay  brick — Blast  furnace. — The  intro- 
duction of  the  water-cooled  (blast)  furnace,  with  its  lining 
of  12  in.  or  less,  necessitated  the  use  of  the  highest  grade 
of  refractories  available,  and  the  blast-furnace  operator 
and  the  brick  manufacturer  co-operated  in  making  a 
brick  of  more  uniform  dimensions  and  of  much  greater 
densitv  than  heretofore,  without  sacrifice  of  refractoriness. 
This  was  accomplished  by  a  mixture  of  clays  giving  the 
minimum  of  shrinkage  and  by  manipulation  designed  to 
increase  their  bond  to  the  maximum.  The  bricks  were 
finally  made  into  12-in.  blocks  on  a  steam  press.  The 
result  was  a  lining  that  fulfilled  the  expectations  of  all 
concerned." 

"  The  furnace  in  which  this  lining  was  put  was  blown  out 
after  an  eight  months'  run,  to  make  some  slight  changes  in 
the  shell.  The  lining  had  taken  on  a  thin  coat  of  carbon 
which,  when  chipped  off,  exposed  the  face  of  the  brick  in 
man  cases  with  the  original  skin  intact.  In  making  a 
12-in.  lining  of  such  great  density,  backed  by  a  water- 
cooled  jacket,  there  was  naturaly  some  apprehension  as  to 
whether  it  would  spall.  An  examination  showed  that  no 
spalling  occurred.  It  also  resisted  the  abrasion  of  the 
stock  and  channelling  blast,  and  was  practically  imper- 
meable to  gases.  A  number  of  these  linings  have  since 
bee  i  installed." 

"  At  present  blast-furnace  men  are  calling  for  the  hand- 
made and  machine-made  linings  in  about  equal  numbers. 
The  present  machine-made  lining  includes  as  many  as 
possible  of  the  good  points  of  the  first  steam-pressed  lining 
referred  to,  without  all  of  the  extra  treatment  of  clays  and 
consequent  higher  cost.  In  one  point  apparently  the 
machine-mad  brick  should  be  superior,  and  that  is  in 
furnace  tops.  It  is  also  possible  to  make  it  of  more  regular 
and  uniform  dimensions  than  by  the  hand-made  process, 
thus  insuring  better  bricklaying." 

'"  Hot  blast  stoves. — In  hot  blast  stoves  fire-bricks  act 
merely  as  a  thermal  reservoir,  yet  are  subject  to  widely 
varying  temperatures,  to  enormous  loads,  and  in  many- 
cases  to  the  fluxing  action  of  the  flue  dust  in  unwashed 
gases.  Again  we  note  development  in  the  use  of  brick  of 
greater  density  and  higher  refractoriness,  with  a  decided 
tendency  to  substitute  a  higher  for  a  lower  gradebrick." 

.Mr.  Ambrose  X.  Diehl,  Superintendent  of  Blast  Furnaces, 
Carnegie  Steel  Company,  Duquesne,  Pa.,  discussed  Mx. 
Croft's  paper  from  the  blast-furnaceman's  point  of  view, 
and  some  of  his  comments  are  very  interesting  and  much 
to  the  point. 

"  Machine  and  hand- pressed  brick. — There  was 
formerly  a  prevalent  opinion  that  hand-pressing  of 
brick  was  a  necessity,  and  that  machine-pressing 
turned  out  a  product  which  was  not  so  durable. 
This  feeling  is  passing,  as  the  bricks  made  in 
machines  have  a  better  appearance  and  are  truer 
to  size,  besides  equalling  if  not  exceeding  the  hand- 
pressed  ones  in  durability.  A  comparison  of  a 
hand-pressed  9-in.  brick  with  a  9-in.  machine- 
pressed  one  made  from  the  same  material  and 
manufactured  in  the  same  plant  is  given  below. 
The  machine-pressed  brick  was  superior  in  shape 
and  appearance." 

"  In  examining  the  relative  merits  of  machine- 
pressed  and  hand-pressed  fire-brick  certain  deter- 
minations and  simple  tests  are  exhibited.  First 
quality  9-in.  fire-clay  brick  were  taken  as  samples. 
As  shown  in  the  following  tabulations  the  apparent 
specific  gravities  were  compared.  Those  for  hand- 
pressed  brick  were  found  to  average  201  for  five 
samples,  and  for  steam-pressed  brick  213  for  five 


samples.  Eight  of  these  bricks  were  tested  for  spalling 
when  chilled  from  high  temperatures,  but  none  showed 
any  signs  of  chipping  off,  either  when  air  cooled,  when 
suddenly  immersed  in  water,  or  when  sprayed.  One 
specimen  of  each  be'ng  tested  for  absorption  of  water,  it 
was  found  that  each  took  up  4*12%  of  its  volume  or  6-02% 
by  weight  for  the  hand-pressed  and  5-76%  for  the  steam- 
pressed.  By  these  tests  it  appears  that  the  steam-pressed 
brick  has  a  density  6°0  greater  than  the  hand-pressed 
brick,  and  that  it  is  just  as  capable  of  withstanding  sudden 
changes  in   temperature." 

"  From  our  experience  in  handling  brick  in  sheds  for 
stock  and  rehandling  for  use,  reports  show  a  breakage 
loss  of  50°o  less  in  the  steam-pressed  than  the  hand- 
pressed  ones.  This  is  also  true  regarding  breakage  in 
transit.  Considerable  money  is  thus  saved  to  the  con- 
sumer and  the  maker.  For  some  purposes,  such  as 
irregular  shapes,  hand-made  brick  will  always  be  pre- 
ferable. The  cost  of  laying  the  machine-made  brick,  due 
to  its  more  perfect  shape  and  less  breakage  in  handling, 
will  also  be  a  great  factor  in  its  favour." 

(3)  Burn. — The  question  of  "  burn  "  belongs  more  to 
the  manufacturing  part  of  the  subject  of  refractories. 
Naturally,  the  longer  the  time  of  burning  and  the  higher 
the  temperature,  the  more  expensive  the  operation.  From 
the  consumer's  point  of  view  the  burn  should  be  carried 
far  enough  to  bring  out  the  full  strength  of  the  brick, 
and  allow  the  fire-shrinkage  to  take  place  thoroughly. 

There  is,  however,  one  point  to  which  I  would  like  to 
draw  attention,  and  that  is  the  burning  of  the  grog  or 
refractory  non-plastic  flint-clay  before  mixing  with- the 
plastic  clay  to  form  the  brick.  By  doing  this  the  fire- 
shrinkage  of  the  flint-clay  is  eliminated  altogether,  and 
when  severe  conditions  have  to  be  withstood  it  is  of 
undoubted  advantage  to  do  this. 

The  German  Association  of  Firebrick  Manufacturers  has 
recently  conducted  a  series  of  tests  which  show  that  the 
harder  the  material  to  be  used  for  grog  is  fired,  the  better 
will  be  the  quality  of  the  finished  brick.  Lightly  fired 
grog  gives  great  shrinkage  in  the  bricks. 

The  relation  of  dimension  to  burn  has  been  referred  to 
already. 

(4)  Porosity. — The  porosity  of  a  brick  is  usually  deter- 
mined by  drying  it,  immersing  it  in  water  until  its  weight 
is  constant,  and  reweighing  it.  The  amount  of  water 
absorbed  is  a  measure  of  the  porosity  of  the  brick.  This 
test,  however,  unless  care  is  taken  to  interpret  it  properly, 
may  be  exceedingly  misleading.  Strictly  speaking,  there 
is  no  objection  to  a  brick  containing  empty  spaces,  so  far 
as  its  heat-resisting  properties  are  concerned.  In  fa 
where  the  object  is  to  retain  heat,  porosity  is  an  advantage. 
When,  however,  the  question  of  resistance  to  destructive 
gases,  vapours  and  slags  is  concerned,  porosity  becomes  of 
importance  at  once,  and  in  judging  a  refractory  it  is  neces- 
sary to  know  whether  the  openings  are  such  as  will  admit 
these  matters  to  the  interior  of  a  brick,  or  not. 

Fig.  2  shows  two  bricks  which  have  been  immersed  in 
a  solution  of  glue,  coloured  by  malachite  green,  for  the 
same  length  of  time,  allowed  to  dry  and  broken  across. 


Flo.  2. 


Vol.  XXXU1..  No.  12.) 


EUGQ— REFRAi  TORi  MATERIALS 


623 


In  one  the  glue  has  barely  penetrated  be'ow  the  surfaoe 
ami  ihf  specimen  appears  white  with  s  thin  green  selvage, 

■ring  somewhat  deeper  penetration  at  ■  few  spots.  In 
I  he  other  brick  the  glue  has  sunk  well  into  the  brick, 
somewhat  irregularly,  and  its  line  "f  entry  >s  in  manj 
places  indicated  by  fissures  Btained  green.  Huth  these 
bricks  would  (rive  a  fairly  high  porosity  test  by  the  water 
method,  but  the  behaviour  of  the  two  brioks  inwards  a 
more  viscous  fluid  like  the  til  e  solution,  is  radical  h 
distinct.     Brick   No.    I    is   a   strongly  compressed,   well- 

and,  rather  fine-grained  mass,  the  spaces  in  which  are 

due  simpl}  to  the  evaporation  of  the  water  with  which  the 

plastic  clay  was  made  up  and  to  the  shrinkage  on  burning. 

Brick  No.  2  is  a  coarse,  loosel}  aggregated  mass  in  which 

the  percentage  of  bond-clay  is  insufficient  to  till  up  the 

spaces  between  the  pieces  of  grog.     In  the  first  ease  the 

VISCOUS  li(|in<l  refused  to  enter  the  liriek  ;    in  the  latter  it 

\  entered  the  coarser  channels  within  the  brick. 

The  result   of  this  test   agrees  excellently   with    the 

behaviour  of  the  two  types  in  actual  service.     1  skill  go 

further  into  ties  branch  of  my  subject  when  speaking  of 

penetration.     Fur  the  present   I  merely  reiterate  that  all 

porosity  tests  must  he  checked  by  careful  inspection  of  the 

mass,  so  that  capillary  pores  which  are  relatively  harmless 

may  he  distinguished  from  coarse  openings  which  allow 

.     agents    t"    enter    the    hrick.     The   glue    test 

1  to  above  is  a  useful  indication. 

ince    I"    penetration,    corrosion,    anil    chi 
rkangi  generally. — The  subject  of  penetration  and  corrosion 

gases  and  slags  furnishes  a  series  ,,f  problems  in  physical 
ehimistiy  of  a  highly   interesting  order,    both   from   the 
ititic  and  technical  points  of  view.     Penetration  per  se 
would  be  of  little  importance  if  unaccompanied  by  altera- 
tion of  the  clay.      This,  however,  is  very  unusual.      Almost 
all  slags  attack   fireclay   more  or   less,    and   the  attack 
reds  with  greater  rapidity,  if  the  corrosive  influences 
gain  '  ntrance  into  the  interior  of  the  refractory  mass, 
than  if  they  are  confined  to  the  surface. 

In  this  connection,  an  item  of  considerable  importance 
it  the  skin  of  the  brick.  When  the  plastic  mass  of  clay 
and  grog  is  submitted  to  pressure  in  the  mould,  the  water 
IS  forced  to  the  surface,  carrying  with  it  a  little  of  the  hond- 
■  lay.  As  the  brick  dries  this  latter  is  left  on  the  surface, 
and  during  the  burning  it  forms  a  dense  layer  over  the 
brick,  which  forais  the  first  line  of  defence.  The  resistance 
of  this  skin  in  a  well-made  brick  is  remarkable.  In  our 
work  we  find  that  it  will  block  the  penetration  of  oxide  of 
line  in  the  furnaces  so  completely  that  when  the  incrusta- 
tion of  this  compound  which  forms  on  the  lower  surface 
■f  the  arches  is  knocked  away,  or  falls  off  with  its  own 
weight,  the  pattern  of  the  brickwork  shows  up  sharp  and 
clear  on  the  surface  of  the  attachment  of  the  mass.     In 

irly  made  brick,  where  the  grains  of  flint-clay  proper 
-hew  through  the  skin,  the  mass  of  incrustation  takes 
-ueh  firm  hold  of  the  irregular  surface  that  pieces  of  brick 
an  torn  away  when  the  mass  comes  down,  and  the  arch 

is   SOOn   destroyed. 

I  should  consider  the  absence  of  a  good  firm  skin  suffi- 
t  cause  for  rejecting  a  brick  for  our  work.     On  the 
other  hand.  I  should  not  consider  a  test  for  resistance  to 
on  a  fair  one.   unless  it   were  carried  out  on  the 
natural  surface  or  skin  of  the  brick.     Tests  on  a  fractured 
surface  are  for  our  purposes  misleading. 

der  first  the  penetration  of  a  brick  by  a  liquid  slag, 

supposing  that  the  brick  forms  part  of  a  furnace  lining 

which  is  heated  from  within.     The  brick,  therefore,  will 

gressively  cooler  away  from  the  laboratory  of 

I  the  furnace.      Let  us  further  suppose  tha'  the  brick  is  of 

;a  hard-pressed   compact   type,   presenting  only  capillary 

rigs.     The  liquid  slag  will  proceed  to  enter  the  pores 

the  brick  and  attack  the  clay.      As  it  absorbs  the  clay 

matter  its  freezing  point  rises  until  it  solidifies,    and    in 

the  case  of  a  fine-grained  brick  the  amount  of  slag  that 

can  enter  is  small  and  soon  saturated.     Under  these  cir- 

'lmstances  a  glaze  forms  on  the  brick,   the  slag  pene- 

rating  for  a  quarter  of  an  inch  or  so  in  capillary  veinlets. 

The  action  will  then  go  no  further. 

In  the  case  of  a  brick  which  shows  fissures  and  cracks 
he  case  is  very  different.  The  slag  gets  in  at  these 
l<nts  in  considerable  quantity,  and  by  the  time  it  has 


saturated  itself  with  the  day  it  has  eaten  out£a  consider 

able   hole.       Into   this   more   slat   can    get,   and    mi. let    such 

circumstances  the  brick  is  Boon  corroded  away.  ^ 


Fig.  3. 
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The  photographs  3  and  •*  show  these  two  conditions 
well.  In  the  first  case  the  slag  has  failed  to  penetrate  and 
forms  a  layer  on  the  surface.  In  the  second  it  has  sunk 
in  and  destroyed  the  surface  of  the  brick. 

These  considerations  have  led  us  to  a  method  of  I 
which  enables  us  to  form  a  pretty  good  idea  lew  a  given 
brick  will  resist  a  specified  slag  within  specified  tempera- 
ture limits. 

A  one-half  9  in.  brick  is  a  convenient  size  to  handle,  and 
it  should  be  set  up  with  one  edge  uppermost,  as  that  is 
the  surface  which  will  probably  be  exposed  in  the  furnace 
The  natural  surface  of  the  brick  should  al  sted 

as  explained  above.  The  slag,  or  slag  constituents,  should 
be  ground  to  powder  and  made  up  into  a  block  about  3  in. 
by  H  in.  by  1  in.  with  a  little  starch,  and  dried.  The  slag 
block  is  then  laid  on  the  brick  and  the  bnck  is  placed  in  a 
furnace  and  brought  up  to  about  100°  C.  above  the  working 
temperature.  The  slag  block  melts  and  flows  down  over  the 
surface  of  the  brick,  attacking  it  on  three  faces. 

The  next  two  figures  (ti  and  7)  are  micro-photographs 
of  a  good  brick  before  and  after  the  test.  The  first  one 
shows  the  pores  with  somewhat  rounded  contours, 
exaggerated  by  grinding.  The  latter  shows  the  pores 
filled  with  slag. 
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An  interesting  example  of  the  destructive  effect  of 
penetration  was  shown  by  determination  of  the  melting 
points  of  certain  refractory  masses  after  various  periods  of 
exposure  to  a  slag.  After  three  months'  service  at  a  tem- 
perature of  1250*  to  1350°  C.  it  was  found  that  the  fusion 
point  had  fallen  from  1700  to  1400  C.  and  Failure  came 
soon  afterwards. 
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Another  case  is  that  of  a  loose-textured  brick  which 
has  been  immersed  in  molten  spelter.  The  mass  is  com- 
pletely impregnated  with  the  metal  as  shown  by  the  photo- 
micrograph 8. 


Fro.  8. 

The  changes  that  take  place  in  the  substance  of  a  spelter 
retort,  due  to  the  action  of  zinc,  constitute,  perhaps,  one 
of  the  most  remarkable  cases  of  chemical  change  in  a 
working  refractory  known,  because  they  take  place  at 
temperatures  below  the  fusion  point  of  the  bodies  entering 
into  the  reaction. 

We  find  that  after  a  spelter  retort  has  been  in  service 
for  some  days  it  changes  in  colour  from  a  light  buff  to  a 
dark  blue  with  white  spots,  and  becomes  a  good  deal  denser. 
These  changes  are  accompanied  by  a  more  or  less  complete 
chemical  decomposition  of  the  clay  substance  of  the 
retort,  the  alumina  of  the  clay  combining  with  zinc  oxide 
to  form  zinc  spinel.  Zn0.Al2O3.  and  the  silica  of  the  clay 
being  liberated  in  the  form  of  tridviuite. 


Mo.  7. 


Fio.  9. 

Figure  0  shows  a  micrograph  taken  from  a  slice  of  an 
o'.d  retort.  The  large  grains  are  the  grog,  which  being 
denser  and  more  resistant  than  the  bond  are  largely 
unaltered  as  yet.  The  granular  matter  is  the  zinc  spinel, 
which  occurs  in  grains  or  minute  octahedra,  and  are  seen 
forming  fringes  around  the  grog  grains,  showing  that 
their  decomposition  is  in  progress. 

In  this  case  we  have  to  deal  with  an  actual  change  in 
the  chemical  composition  of  the  refractory  mass  from  » 
silicate  of  alumina  to  a  mixture  of  zinc  aluminatr.  01 
spinel,  free  silica  and  absorbed  slag.  Fortunately,  however, 
this  change  is  not  accompanied  by  any  deleterious  results 
as  far  as  the  fitness  of  the  retort  for  its  particular  pur|H>* 
is  concerned. 
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'I'lii'  longer  m\  acquaintance  with  refraotoriea  becomes, 
•ho  more  I  am  oonvinoed  of  the  neoeaailj  that  exists  for 
the  study  of  the  relation  "l  the  oharge  to  the  furnae 
lining. 

'Phi'  behaviour  of  alumina  in  slags  is  a  matter  about  whioh 
there  h  considerable  difforenoe  oi   opinion.     Mr.   Q,    E. 
Johnson,  jun.,  read  a  paper  al  the  Cleveland  moating  of  the 
rioan    Institute   of    Mining    Engineers,    in    which   h" 
ed  that   he  had  seen  a  blaat-furnaee  slag  containing 
of  alumina  running   |>erfectly  freely   and  giving  no 
ble.     The  general  consensus  of  < >|>iit ■•  >■>.  however,   is 
that  alumina  causes  slags  to  become  \  isoous  and  difficult  to 
quantities  as  low  as  ii",,  being  objectionable.     This 
r  contention  I  ran  endorse  from  my  own  experience, 
mentioning  also  that  I  have  also  had  experience  "f  a  12"., 
which  behaved  excellently.     Of  course  part  ol 
the   discrepancy    might    be   explained   as    being   one    to 
rences  of  temperature,  but  this  did  ii"t  seem  to  be  the 
whole  "i  it.  so  I  decided  t"  investigate  a  little  farther. 
The    method    used    was    to    form    the    linn1,    silica,    ami 
nia.  which  were  all  in  powdered  form,  into  a  oube, 
with  a  trace  of  starch,  the  cube  being  formed  around  a 
illy   twisted    Pt-lr   wire.     The  cube  was  about   j  in. 
ind   was  suspended  in  a  oruoible  in  an  electric 
furnace  provided  with  a  pyrometer  couple  ami  the  tem- 
perature brought  up. 

The  first  Bign  of  fusion  is  the  molting  off  of  the  corners 
of  the  oube.     Shortly  afterwards  the  cube  rounds  off  and 
-  from   the  wife.     A  liquid  mobile  slag  will  l>e  run  off 
completely    like    water.      A    fairly   still"   one    will    How    off 
■  v.  leaving  a  thread  drawn  out  behind  it.  whilst  a  very- 
one  will  draw   into  a  pear-shaped  n«"  ami  be  very 
reluctant  to  leave  the  wire. 


SIO,. 


2CaO.SiO. 


Fusion  Fusion 

Al,0,a0.        point.       Character.   Al.ti,',,.       point.       Character. 
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..      .. 

18-6 
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U..SI 

1453    C. 


- 
Very  stiff 


xperimented  with  a  large  number  of  mixes,  and 
the  results  of  one  set  are  shown  in  the  accompanying 
table.  It  will  be  noticed  that  with  the  metasilicate  addi- 
tion of  Al;Oj  brings  down  the  melting  point  and  liquefies 
the  glag,  whilst  with  the  orthosilioate  addition  of  alumina 
a  the  melting  point  and  stiffens  the  slag.  This  suggests 
a  possible  explanation  for  some  of  the  differences  of  opinion 
referred  to  above. 

Haw,   I  have  frequently    heard    it    stated    that    heavy 

liming  when  blowing  in  a  blast  furnace  tends  to  prevent 

.ring  and  cutting  away  of  the  lining,   and   ray   own 

experience  confirms  it.   whilst  the   figures   in   the   table 

in   explanation.     With    high    lime,    as  the  slag 

attacks  the  brick,  the  tendency  will  be  to  form  a  sticky. 

difficultly   fusible,   viscous   glaze   over   the   lining,    which 

will  collect  a  defensive  covering  of  small  coke,  etc.,  whilst 

with  low  liming  a  thin,  readily  fusible  slag  will  form,  and 

the  lining  very  efficiently. 

(6)  Truth  oj  tvrtace  ami  dimension*. — The  accuracy  of 

the  dimensions  and  surface  of  a  brick  is  of  great  importance 

from   the   penetration   point   of    view.     When   bricks  are 

» irped  or  untrue  to  dimension,  necessitating  wide  courses, 

■ration  is  liable  to  occur.     The  clay  grout  which  is 

■Ma]  between  the  bricks   is   a   poor  substitute  for   brick 

and  should  be  reduced  to  a  minimum.     It   is  an  axiom 

;tuing  to  a  platitude  that  poor  bricklaying,   whether 

caused   by   lack  of   truth   in   the    bricks    themselves,    or 

■ss  work  on  the  part  of  the  masons,  is  as  bad  for  the 

furnace  as  a  poor  brick. 

'irilij. — The  factors   which  control   the  con- 
ductivity of  refractory   masses  are  getting  to  be   better 
understood  and  I  expect  soon  to  see  more  authentic  figures 
any  that  are  available  to-day. 


Conductivity    i  'ho  nam  in  two  different  •■ 

according  to  whether  it  is  required  to  retain  bent  inside 
tho  space  enclosed  by  the  brink  or  transmit  heat  through 

the  brick.  In  the  Bssl  Oase  inimUiiinn  is  aimed  at,  and  in 
the  second  oase  transmission. 

Now.  my  own  experience,  and  that  of  several  others, 
indicates   that    >     grained,    loooe-soxiumdj    porous 

mass  makes  lor  low-  oonduoth  itj  .  ami  a  lino  grained,  olose 
textured,  compact  mass,  for  high  conductivity,  The 
oheokei  work  in  a  blast  Furnace  itove  is  a  caso  in  point. 
Here  it  is  desired  to  absorb  heat  into  the  briok  as  quiokly 
and  completely  as  possible  and  return  it  to  the  air  in  the 
same  way,  and  the  tendeni  over  more 

and  mare  to  dense  and  hard-burned  briok  foi  this  pnrpi 
as  stated  bj   Mr.  Croft  in  the  quotation  .:ivon. 

When    tho  object    is  to   retain    heat,    loosely  00m] 
masses  are  more  affective  than  close-textured  ones.     An 
extreme  case  of  this  condition  1  worked  out  some  time  ago, 
The  questions  at    issue   were:     How  many  rings  of  brick 

would   it    I lOnomioal    to  place  over  a   certain   Eninat   I 

arch  in  order  to  retain  the  heat,  and  what  class  of  brick 
would  be  best  '.'  Or.  could  .something  more  effective  than 
brick  be  used  !  We  stalled  out  with  1  in.  thickness  of 
firebriok  in  three  lines.  Under  the  third  ring  and  on  top 
of  the  furnace  arch  four  thermo-couples  were  placed  at 
different  points,  and  the  temperature  was  noted  from 
day  to  day.  until  an  average  figure  was  obtained  for  the 
temperature  on  top  of  the  furnace  arch.  Then  tho  three 
rings  were  taken  off  and  other  materials  were  tried.  Even- 
tually we  found  the  most  economical  material  was  boiler 
rshes  screened  through  [  in.  mesh  :  .'{.!  in.  of  this  kept 
the  top  of  the  furnace  arch  as  hot  as  12  in.  of  fairly  compact 
firebrick. 

The  lesson  i*  fairly  obvious,  yet  it  is  not  uncommon  to 
rind  figures  published  for  the  conductivity  of  firebrick 
without  any  mention  being  made  of  grind,  burn,  or 
porosity.  Under  these  circumstances  it  is  hardly  sur- 
prising that  the  figures  frequently  do  not  check. 

In  Havard's  book  on  Refractories  and  Furnaces  tho 
author  draws  attention  to  the  necessity  of  knowledge  of  the 
burn-temperature  of  a  brick  in  figuring  on  the  conduc- 
tivity. I  in  page  2S0  Havard  quotes  a  table  of  conductivi- 
ties, giving  amongst  others  the  following  relative  con- 
ductivities : — 

Magnesia,  hrick   Q-QQ71 

i  lironiite  brick    00057 

Fire-clay  brick    0-0042 

checker  brick      00039 

'•  .--retort  brick      00038 

Silica  brick      00030 

Except  for  the  statement  that  the  figures  selected  are 
representative  of  tho  ordinary  commercial  grade  of 
refractory  materials,  we  are  left  in  a  good  deal  of  doubt 
as  to  the  nature  and  history  of  these  samples. 

In  a  later  series  we  have  the  following : — 

Magnesia  brick  (burned  at  1050)  <h 

,.      (burned  at  1300)  0-0065 

Chroniite  brick  (burned  at  1800)  •)'"> : ' 

Fire-clay  brick  (burned  at  1U50)   i> 

..    (burned  at   1300)  

Checker  brick    (burned  I  9'92:'* 

silica  brick  (burned  at    1050) 0-0020 

(burned  at  1300) Q0031 

These  figures  show  considerable  variation  amongst 
themselves,  but  in  general  they  show  that  the  temperature 
of  burning  has  a  profound  influence  on  the  conduct!. 
particularly  in  fireclay-brick.  I  believe  that  compactness 
also  plavs  a  strong  part.  For  example,  the  tire-clay  brick 
that  was  burned  at  1060°  C.  had  a  porosity  of  :ltj!J0„  of 
volume,  and  that  burned  at  U00'  of  24-1%.  It  is  a  pity 
that  bricks  of  a  porositv  of  less  than  10°,,  were  not  tried. 
Mv  own  results  suggest  that  they  would  have  gone  still 
higher. 

This  last  group  of  figures  is  due  to  Wologdine.  and  is 
a  great  advance  on  anything  preceding  them,  although 
I  think  the  method  used  might  be  improved  upon.  Tic- 
specimens  tested  were  only  -> in.  thick  and  were  exposed 
only  on  one  side  to  the  heat.  Under  these  cironmstan 
the' heat  gradient  would  be  exceedingly  steep  much  more 
30  than  under  working  conditions. 
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Marshall,  in  a  recent  number  of  "  Mechanical  and 
Chemical  Engineering,"  has  challenged  Wologdine's  figure 
for  silica  brick,  pointing  out  that  these  bricks  are  burned 
at  a  temperature  considerably  over  1300°  C,  and  there- 
fore that  it  is  reasonable  to  suppose  that  the  conductivity 
will  be  still  higher. 

I  am  strongly  inclined  to  believe  that  compactness, 
grain,  and  temperature  of  burning  have  more  to  do  with 
the  conductivity  of  a  refractory  mass  than  its  composition, 
within  limits.  Fire-clay  and  magnesite  can  be  made  to 
overlap,  and  so  probably  can  fire-clay  and  silica.  Under 
these  circumstances  figures  like  those  first  given  are  of 
little  practical  value. 

In  the  discussion  of  Mr.  Croft's  paper  Mr.  Diehl  con- 
cluded by  saying  that  "  refractories  .  .  .  demand  an 
exhaustive  and  co-operative  study  from  both  the  con- 
sumer's end,  where  new  materials  and  progressive  prac- 
tices result  in  ever-changing  demands  on  the  refractory 
materials,  and  from  the  manufacturing  end,  where  the 
proper  material  should  be  adjusted  to  meet  the  ever- 
changing  conditions  arising  from  such  progression.  By 
a  clear  understanding  of  the  exact  conditions  to  be  met 
and  the  concerted  efforts  of  both  parties,  there  is  no 
question  but  that  the  present  assumed  amortisation 
period  can  be  greatly  extended  with  benefit  to  all  parties 
concerned." 

I  want  to  emphasise  in  the  strongest  possible  way  this 
need  for  co-operative  study  from  both  the  consumer's 
end  and  the  manufacturing  end  referred  to  by  Mr.  Diehl. 
If  the  manufacturers  are  to  meet  successfully  the  changing 
and  increasingly  severe  conditions  that  refractories 
have  to  face  to-day,  co-operation  on  the  part  of  the  con- 
sumers is  essential.  When  a  lining  fails,  the  dead  lining 
needs  careful  study.  Working  temperatures,  slags,  gases, 
as  far  as  possible  every  physical  and  chemical  condition 
to  which  the  bricks  are  exposed  should  be  known,  and  the 
manufacturer  fully  acquainted  with  what  his  product 
has  got  to  stand.  We  have  tried  to  act  up  to  this  principle 
and  have  found  that  it  pays.  The  more  of  us  that  play  the 
game  in  this  way,  the  easier  it  will  be  for  us  to  get  what 
we  want,  and  the  man  who  orders  "  fire-brick,"  and  uses 
the  contents  of  the  resulting  car  indiscriminately  on 
several  different  clases  of  work,  will  have  himself  to  blame 
if  the  brick  fails  on  some  of  them. 

I  believe  that  the  interest  in  the  subject  is  growing 
and  that  the  outlook  is  decidedly  hopeful. 

SUBSTITUTES     FOR     AUTOMOBILE     GASOLINE. 

BY    GAIL    MERSEREAU. 

During  the  last  few  years  the  development  of  the 
automobile  and  the  greatly  increased  use  of  gasoline  in 
chemical  extraction  work,  combined  with  the  partial 
exhaustion  of  the  crude  petroleums  rich  in  gasoline, 
has  more  than  doubled  the  cost  value  of  this  product. 

During  the  last  year  or  two  there  has  been  a  great 
demand  for  some  cheaper  substitute  for  use  in  the  auto- 
mobile engine.  The  publication  in  the  daily  papers  of 
offers  of  prizes  for  a  solution  of  the  problem  has  spurred 
on  inventors  to  work  out  many  ingenious  possible  solutions. 

The  Diesel  type  of  engine  is  being  used  on  some  motor 
boats  designed  for  racing  and  on  some  trucks,  but  can 
never  find  favour  in  the  ordinary  passenger  automobile. 
This  is  because  of  the  necessity  of  preheating  the  vaporiser. 
The  ordinary  user  of  the  automobile  will  never  take  the 
trouble  in  order  to  save  a  few  cents  on  his  fuel. 

Denatured  alcohol  can  be  used  readily.  It  is  clean,  not 
so  dangerous  as  gasoline,  and  will  give  three-fourths 
as  much  mileage  as  gasoline  per  gallon  (and  sometimes 
better) ;  but  it  costs  much  more  than  gasoline  and  it 
hardly  seems  probable  that  the  price  will  decrease  greatly 
in  the  future. 

Kerosene  has  been  used  and  is  being  used  more  and  more 
in  heavy  trucking.  In  order  to  use  it  in  the  ordinary 
motor  it  is  simply  necessary  to  heat  the  carburettor 
by  means  of  the  exhaust  gases.  The  motor  must  be 
started  with  gasoline  or  alcohol.  There  is  no  difficulty 
in  this,  as  it  is  easy  to  attach  a  small  supplementary  tank. 

The  great  drawback  to  the  use  of  kerosene  is  its  pre- 
diction of  polymerised  products  in  the  cylinder  and  the 


formation  of  coke  and  lampblack  from  these  products. 
This  polymerisation  reaction  takes  place  apparently 
only  in  the  larger  globules  of  the  kerosene  which  enter 
the  cylinder.  The  outside  layer  of  oil  is  partially  oxydised, 
with  the  formation  of  high  boiling  polymers.  These 
then  condense  on  the  relatively  cool  sides  of  the  cylinder. 
Further  explosions  in  the  cylinder  oxidise  and  burn  off 
more  and  more  of  the  hydrogen  atoms  until  the  material 
becomes  nearly  pure  carbon. 

Alcohol,  injected  into  the  cylinders,  while  still  hot, 
at  the  end  of  the  day's  work,  will  clean  out  the  greater 
proportion  of  these  troublesome  products.  This  is  too- 
much  trouble  for  the  ordinary  automobile  owner. 

To  obviate  the  difficulties  above  mentioned,  namely, 
the  preheating  of  the  carburettor  and  the  production  of 
coke  and  lampblack,  a  great  many  mixtures  have  been 
proposed. 

All  kinds  of  low  boiling  point  constituents  have  been 
added,  so  that  the  carburettor  need  not  be  preheated, 
and  all  kinds  of  oxygen  containing  materials  have  been 
added  to  prevent  the  dehydrogenation  and  polymerisa- 
tion of  the  molecule. 

Many  mixtures  of  kerosene  with  acetone,  other  ketones, 
alcohol,  casing-head  gasolene,  methyl  and  ethyl  ether, 
etc.,  have  been  proposed  and  tried.  Many  of  these 
mixtures  work  very  well,  but  the  average  owner  wants 
a  fuel  that  can  be  purchased  at  any  point  on  his  travels. 
Such  mixtures  would  usually  be  found  only  at  the  larger 
towns. 

The  Southey  carburettor*  or  rather  "  gasifier  "  seems 
to  work  very  satisfactorily.  In  this  apparatus  the 
kerosene  is  sprayed  into  a  chamber,  where  the  spra}'  comes 
into  contact  with  a  small  amount  of  air.  A  partial 
combustion  takes  place,  just  enough  air  being  admitted 
to  cause  sufficient  combustion  to  furnish  the  heat  necessary 
to  gasify  the  oil.  This  combustion  is  started  by  a  spark, 
but  after  a  minute  or  two  the  spark  may  be  cut  off.  The 
chamber  is  so  arranged  that  the  large  globules  of  oil 
from  the  spray  drop  to  the  bottom  and  are  returned 
to  the  main  tank. 

The  apparatus  works  very  well  in  practice.  It  gives 
practically  no  trouble  from  coking  or  the  formation 
of  evil-smelling  products  of  partial  combustion.  Kerosene 
of  very  much  the  same  composition  can  be  bought  all 
over  the  world.  This  certainly  seems  to  be  a  ready 
solution  of  the  problem. 

Many  methodsf  for  the  manufacture  of  gasoline  from 
heavy  oils  have  been  proposed  and  quite  a  number 
patented.  The  principle  on  which  most  of  these  work 
is  the  distillation  of  the  heavy  oil  under  pressure.  The 
first  lots  of  these  gasolines  to  reach  the  New  York  market 
a  year  or  so  ago,  were  straw-coloured,  ill-smelling  oils. 
They  had  been  distilled  carelessly  and  contained  con- 
siderable proportions  of  very  heavy  oils,  but  during  the 
last  few  months  the  quality  has  been  much  improved. 
These  gasolines  made  by  high  pressure  distillation  are 
now  being  manufactured  on  a  very  large  scale  in  this 
country,  but  the  price  is  maintained  very  close  to  that 
of  the  natural  petroleum  product. 


THE    THEORETICAL    PROBLEMS    INVOLVED    IN 
THE    CRACKING   OF   OILS. 

BY    WALTER    F.    RITTMAN. 

Until  recently  it  has  been  common  to  consider  the 
so-called  tar  and  petroleum  oils  as  two  separate  and 
distinct  materials.  The  present  conceptions  of  organic 
chemistry,  however,  avoid  any  sharp  differentiations, 
such  as  those  between  the  methane  and  benzene  series. 
Instead,  all  hydrocarbons  are  considered  together.  Mid 
indicated  as  differing  only  in  their  hydrogen  content. 
The  latter  classification  is  more  fortunate  because  in  the 
course  of  a  dozen  petroleums  from  different  fields  nearly 
all  the  various  hydrocarbon  series  are  represented.  Many 
petroleums  contain  considerable  percentages  of  the  same 
constituents  that  are  found  in  oil  or  water  gas  tar.     In 

•  Southey,  En*.  Pat.  27,612,  Dec.  S,  1911. 
t  For   example.    Burton.    U.S.    Pat.  1,049,667,    Jan.    7,    11H3- 
leffer,  Eng.  Pat.  2328,  Jan.  29,  1912. 
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flirt.   It    in   possible  tn   lillil   two   |'<  troloums   which   illtlrr  as 

■mil  h  in  oompoeition  u  certain   petroleums  ilitlcr  from 
H  I  nihil  tar. 
In  dealing  with  the  teohnical  use  of  petroleum  it  can 
that   we  already    Li»>»   something  about   its  end 

products;  it  at  least  appears  th.it  we  know  more  about 
ihi  sod  products  than  wo  do  aliout  tlio  application  of 
-i  favourable  conditions  for  obtaining  maximum 
wiliN  ,.f  the  desired  end  products.  It  is  known  that 
valuable  gasoline  ami  illuminating  gas  can  be  obtained 
by  cracking  petroleum.  What  we  want  to  know  is  how 
to  increase  the  \  ields  of  gasoline  or  illuminating  gas  from 
a  given  amount  of  oil.  It  is  questionable  how  much 
can  be  obtained  by  the  perfection  of  the  well- 
known  methods  now  in  use.  Radical  increases  can  result 
only  from  the  application  of  radical  scientific  principles. 

In  the  production  of  petroleum  end  products  practically 
all  the  variables  of  chemical  reactions  arc  involved. 
While  this  fact  complicates  the  problem,  it  makes  the 
field  of  research  more  fertile  and  greatly  enlarges  its 
possibilities.  We  are  dealing  with  chemistry  involving 
both  liquids  and  gases,  and  with  all  the  physical  and 
chemical  principles  which  apply  to  both  of  them. 
Mechanism  of  reaction,  duration  of  temperature,  contact 
surface,  catalysis,  temperature,  pressure,  and  concentration 
conditions  are  all  vitally  important  in  the  cracking  of  oils. 
They  are  all  interesting,  but  in  the  time  allotted  me  I  shall 
deal  with  only  the  last  three  :  temperature,  pressure,  and 
titration. 

The  information  that  endothermie  reactions  work 
better  at  high  temperatures  while  exothermic  reactions 
work  better  at  low  temperatures  is  important,  but  this 
information  docs  not  become  fully  valuable  until  we 
regard  as  well  the  chemical  equilibria  between  the 
various  reacting  constituents.  The  subject  of  chemical 
eipi'librimn  is  studied  by  practically  all  undergraduates, 
but  its  application  to  industrial  problems,  despite  its 
value  wherever  applied,  is  still  limited.  There  are  very 
few  experimental  data  dealing  with  equilibria  between 
hydrocarbon  vapours  and  gases  ;  the  principles  affecting 
equilibria  in  fields  which  do  not  involve  hydrocarbons 
are  well  known,  however.  There  is  no  reason  why  these 
same  principles  should  not  be  applied  directly  to  hydro- 

-  Doing  so  leads  to  theoretical  conclusions  which 
experimental      research.      Application      of      the 

principles  indicates  that  the  entire  problem  of  cracking  oils 

-  about  the  equilibrium  or  kinetic  conception  of 
reaction. 

It  has  been  experimentally  determined  that  when 
hydrogen  iodide  (HI)  is  heated,  there  is  a  definite  per- 
■  nlagc  of  decomposition  to  H.,  and  1.,.  dependent  upon 
the  temperature  of  the  system.  Only  at  extremes  of 
temperature  do  the  equilibrium  conditions  carry  the 
reaction  completely  in  one  direction.  As  the  temperature 
is  increased  the  percentage  of  decomposition  increases. 
Equilibrium  conditions  prevail  when  the  square  of  the 
partial  pressure  of  HI,  divided  by  the  product  of  the 
l«rtial  pressures  of  H,  and  I,,  equals  a  constant. 

The  equilibrium  relationships  for  hydrocarbon  reactions 
have  not  been  determined,  but  because  of  the  validity  of 
the  equilibrium   principles   and   the   reversible   nature   of 
all  chemical  reactions  investigated,  we  are  reasonably  safe 
in  applying  the  same  principles  and  reasonings  to  hydro- 
arbon    reactions.     The    equilibrium    considerations    are 
important  whatever  end   it   is  desired  to  reach,  whether 
illuminating  gas.  gasoline,  or  some  other  products  are  the 
"nes  being  sought.     In  some  cases  it  will  be  found  desir- 
able to  permit  the  reaction  to  reach  an  equilibrium  at  a 
relatively    high    temperature,    whereas    in    other    equally 
lmportant  hydrocarbon  reactions  the  equilibrium  of  this 
mperature  would   be  destructive.     In  either  case 
p  equilibrium  equation  would  serve  as  an  indication  of 
e  of  success  that  might  be  expected,  as  well  as  of 
direction    the    reaction    would    take.     Unfortunately 
fiscally  none  of  the  numerical  values  of  the  equilibrium 
constants   for   hvdrocarbon   reactions   have   been   experi- 
mentally determined. 

The  application  of  thermodvnamie  equilibria  to 
hydrocarbons  can  be  illustrated  by  one  or  two  simple 


examples.      Let    us   consider   the   foil., wing   reactions  and 
their  constants  (which  are  approximate)  : — 


■Woo 

Ktoo 

r,H,  ^i',n,    -it 

1  28 

30,H,^C,H, 

i     10" 

12  ■  Hi" 

tCB^CJH,    ZB, 

"KI001 

0-0004 

Any  number  of  others  might  be  taken.  Important 
mathematical  expressions  which  give  approximations  for 

the  values  of  these  equilibrium  constants  f"r  hydrocarbons 
can  lie  found  in  works  on  thermodynamics  and  physical 
chemistry.*  As  soon  as  more  of  them  are  known  we  shall 
have  ■  better  understanding  of  temperature  condi- 
tions as  related  to  other  conditions  in  oil  cracking  pro- 

The  application  of  different  pressures  in  the  sphere  of 
reaction 01  the  cracking  process  has  been  limited.  Numerous 
patents  and  articles  can  be  found  indicating  the  use  of 
increased  pressure  in  the  production  of  gasoline  and 
illuminating  gas.  It  has  long  been  known  that  lubricating 
oils  can  be  recovered  more  efficiently  by  distillation  under 
partial  vacuum.  The  distillation  of  aniline  under 
diminished  pressure  through  the  use  of  steam  is  common 
laboratory  practice.  In  Such  eases,  however,  the  object 
of  the  process  is  not  to  crack  an  oil.  but  to  avoid  cracking 
it.  So  far,  the  effect  of  greatly  diminished  pressure  on 
oil  cracking  processes  is  pract  eally  uncovered.  For  a 
detailed  consideration  of  this  aspect  of  oil  cracking  see  the 
articles  on  "Thermal  Reactions  in  Carburetting  Water 
Gas,"  by  Whitaker  and  Rittman,  Jour.  Ind.  and  Eng. 
(hem..  Vol.  6,  pp.  381!  and  472.  To  show  the  effect  of 
carving  the  pressure  when  cracking  an  oil,  consider  the 
general  reaction,  A  ;£  2B,  where  equilibrium  exists  when 
lx  A  -B2.  This  equilibrium  constant  is  identical  with  the 
ones  referred  to  under  temperature,  and  deals  with  the 
relative  partial  pressures  at  equilibrium  under  differing 
conditions  of  pressure.  For  numerical  illustration  assume 
the  value  of  K  to  be  equal  to  1.  From  this  one  finds  for 
partial  pressures,  when  A  =  100,  B=10,  or  when  A=001, 
B  =  01.  In  the  first  case  the  partial  pressure  of  A  is  ten 
times  as  great  as  that  of  B  ;  in  the  second  case  the  partial 
pressure  of  A  is  only  one-tenth  as  large  as  the  partial 
pressure  of  B.  In  other  words,  by  simply  changing  the 
total  pressure  on  the  system  anil  keeping  all  other  condi- 
tions constant,  the  ratio  of  A  to  B  for  the  press  in  -  shown 
has  been  divided  by  100.  This  change  can  also  be 
observed  by  plotting  the  parabola.  B-  =  KA.  where  A  and 
B  are  variables.  From  this  it  becomes  evident  that 
diminished  pressure  increases  dissociation  or  decomposition 
to  the  gaseous  state,  whereas  increased  pressure  deer 
dissociation.  The  manufacture  of  gas  under  diminished 
pressure,  as  reported  in  the  above-mentioned  arti 
illustrates  the  former:  the  present  methods  of  manufac- 
turing gasoline  from  heavy  oils  by  heating  them  under 
increased  pressure  illustrates   the   latter. 

In  dealing  with  the  influence  of  concentration  changes 
we  are  applying  one  of  the  common  laws  of  physical 
chemistrv.  In  the  dissociation  of  HI  by  heat  according 
to    equation,    2H1—H2-I,.     Ph.Fi. 

K P  -       it  is  a  wcll-kn  un 

fact  that  less  of  the  HI  will  dissociate  in  an  atmo- 
sphere of  H2  or  I,  than  in  an  atmosphere  of  nitrogen  or 
anv  other  inert  gas.  This  can  be  observed  from  a  mathe- 
matical consideration  of  equilibrium  conditions,  purely 
aside  from  the  chemistry  involved.  Since  the  value  of  lx. 
does  not  change  at  any  given  temperature,  if  the  partial 
pressure  of  Hs  is  increased,  the  partial  pressure  of  I. 
necessarily  decreases  unless  the  partial  pressure  of  HI  is 
increased  simultaneously.  Assume  that  the  H;  of  the 
example  cited  were  in  excess  to  the  extent  that  50°o, 
instead  of  10°o,  of  the  resultant  mixture  9  gen  ; 

what,  in  this  case,  would  be  the  partial  pressures  of  HI  and 
I2.  assuming  the  total  pressure  to  be  equal  to  1  atmosphere  ? 
0-5=partial  pressure  H.,  x  =  partial  pressure  HI,  0-5 — x= 

(0-5)  (0-5— X) 


partial  pressure  I.. 

K  =  ^^  00156 


•  \ernst  Theoretical  Chemistry  (seventh  edition*.  Jellinek 
Phvsikalische  Chemie  der  C.asr-akticnen  Sackur  Thermochernie 
und  Thermodynanuk.  Morgan,  The  Elements  of  Physical  Chemistry. 
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•Solving  X  =0-492  HI,  0-5—  X=0008  L,  0-5  H,.     49-2% 

HI,  0-8°oI,,.  500%  Hj.  Thus,  by  having  a  large  excess 
of  hydrogen  it  is  possible  to  eliminate,  practically,  the 
uncombined  iodine.  Or  looking  at  the  problem  in  another 
way,  it  is  observed  that  almost  none  of  the  HI  is  dis- 
sociated, because  of  the  excess  of  one  of  the  end  products 
of  decomposition.  In  cracking  oil  hydrogen  and  methane 
are  always  among  the  end  products. 

Drawing  an  analogy  one  would  expect  that  cracking 
petroleum  in  the  presence  of  an  end  product,  such  as 
livdrogen,  would  lessen  oil  decomposition  ;  in  ordinary 
practice  some  oil  decomposition  is  necessary  to  produce  the 
hydrogen  and  other  gases  required  by  the  equilibrium  at 
that  temperature.  This  decomposition  might  be  avoided 
by  the  addition  of  the  necessary  hydrogen  or  other  gases 
from  an  outsid.-  source.  In  experiments  carried  out  in 
the  laboratory  it  was  found  that  when  oil  is  cracked  in 
the  presence  of  an  excess  of  hydrogen,  not  only  does  none 
of  the  hydrogen  of  the  oil  split  off.  but  a  considerable  part 
of  the  added  hydrogen  actually  enters  into  combination. 
This  means  that  it  is  not  necessary  to  generate  new 
gaseous  end  products  at  the  expense  of  more  valuable 
hydrocarbons. 

In  conclusion  it  appears  that  through  the  application  of 
physical  chemical  principles  to  the  cracking  of  oil,  a  better 
control  of  and  greater  flexibility  in  the  resultant  end 
products  can  be  expected. 


Scottish  Section. 


Meeting  held  at   Glasgow  on    Tuesday.   21st   April.    1914. 
DR.    THOMAS    EWAS    IX   THE   CHAIR. 


DETERMINATION  OF  NITROGEN  IN  GUXCOTTON 
BY  MEANS  OF  THE  NITROMETER. 

BY    E.    C.    BECKETT,   PH.D. 

On  account  of  its  simplicity,  convenience,  and  speed. 
Lunge's  method  of  determining  nitrogen  in  nitrocellulose 
is  now  in  general  use  throughout  the  world.  In  this 
method  the  nitrocellulose  is  shaken  up  with  mercury  and 
sulphuric  acid  in  a  nitrometer  and  the  nitric  oxide  gas. 
which  is  formed  by  reduction  of  the  nitrates  and  nitrites, 
is  measured. 

During  the  past  ten  years,  several  articles  dealing  with 
this  subject  have  appeared,  which  might  arouse  scepticism 


as  to  the  analytical  value  of  the  results  obtained.  Thus 
Newtield  and  Marx  (J.  Amer.  Chem.  Soc.,  1900,  28.  877). 
Berl  and  Smith  (Ber.  1907,  40,  903),  Poppenberg  and 
Stephan  (Z.  ges.  Sehiess  u.  Sprengstoffw.,  1909,  4,  350), 
Berl  and  Jurrissen  (Z.  angew.  Chem.,  1910.  23,  241),  and 
Marqueyrol  and  Florentin  (Bull.  Soc.  Chim.  France,  1911, 
9,  231)  mention  instances  in  which  slight  modifications  of 
the  method  have  led  to  the  detection  of  considerable 
impurities  in  the  nitric  oxide  evolved.  Now,  the  accuracy 
of  the  method  depends  upon  the  truth  of  the  assumptions 
that  the  gas  evolved  is  pure  nitric  oxide  and  that  all  the 
nitric  acid  nitrogen  is  in  the  form  of  nitric  oxide.  The 
following  research  was  therefore  carried  out  to  ascertain  the 
reliability  of  the  method  for  guncotton  by  analysis  of  the 
gas  evolved  and  of  the  residual  sulphuric  acid. 

Besides  the  ordinary  nitrometer  method  as  recommended 
by  Lunge,  a  modification  has  also  been  in  use,  which, 
according  to  some  chemists  gives  results  which  differ 
from  those  given  by  the  original  method  by  as  much  as 
0-25  in  the  percentage  of  nitrogen  found.  Although  it 
was  known  thai  these  differences  exist,  it  was  not  known 
which  method  gives  the  truer  result. 

In  the  original  method,  subsequently  referred  to  as 
Method  A,  the  guncotton  is  shaken  up  with  sulphuric  acid 
and  mercury  without  the  addition  of  water.  In  the 
modified  method — Method  B — one  c.c.  of  water  is  added 
to  the  15  c.c.  of  sulphuric  acid  and  guncotton  just  before 
the  mixture  is  shaken. 

Details  of  procedure. — Dry  guncotton  was  sifted  and 
mixed  and  0-53  grin,  was  placed  in  each  of  six  small 
weighing  bottles.  These  were  placed  open  in  a  steam 
bath  for  two  hours,  then  closed  and  kept  in  a  desiccator 
over  calcium  chloride. 

For  each  determination,  one  of  the  bottles  was  placed 
in  the  balance  case  for  about  20  minutes  and  weighed 
accurately  and  the  guncotton  shaken  into  the  cup  of  the 
nitrometer.  The  empty  weighing  bottle  was  placed  in  the 
balance  case  for  10  minutes  and  weighed.  The  guncotton 
was  washed  down  into  the  nitrometer  with  successive 
quantities  of  5,  2i,  2J.  and  5  c.c.  of  96-5%  sulphuric  acid 
(made  by  dilution  from  98-2°0  pure  acid).  In  the  deter- 
minations by  Method  B,  one  c.c.  of  water  was  added  at 
this  point,  before  shaking  ;  in  Method  A,  the  shaking  was 
proceeded  with  without  the  addition  of  water.  In  both 
methods  the  nitrometer  was  shaken  for  3  minutes,  and 
then  shaken  again  for  one  minute  after  allowing  thi 
mercury  globules  to  settle.  The  pressure  of  the  gas  was 
reduced  to  slightly  below  atmospheric  pressure  and  thi 
nitrometer   allowed   to  stand   for   J    of   an   hour  in   thi: 


Results  :- 


Method  A. 


Weight  of 

Gas  c.c. 

Temp.  °  f '. 

Press,  m.m. 

%  N 
•uncorrected 

Gaa  residue. 

Sulphuric  acid  residue. 

guncotton 
grm. 

CO.  +  CO  c.c. 

N.  c.c. 

Ammonia  found 
c.c. 

X  calculd.  as  c.< 
NO. 

0-5203 
0-5166 

0-5071 

116-83 

114-7 

113-35 

20-75 

15-3 

15-3 

759-0 
754  0 

748-35 

13-04                  u-27 
13-05                  0  25 
1304                   0-20 

0-63     ! 
0-65 

0-60     I 

1 

3-2  N/100 
3-6  H/1O0 

0-79 
0-7» 

Mean 

13045     . 

024 

0-63 

3.4  N/100 

0-75 

"Uncorrected 

"  means  that 

neither  the  impurities  ia  the 

nitric  oxide  nor  the  nitrogen  ir 
Method  B. 

the  sulphuric 

mi  id  residue  are  taken  into-accouo 

■Weight  of 

Gas  c.c. 

Temp.  "  O. 

Press,  m.m. 

%N 
uncorrected 

Gas  residue. 

Sulphuric  acid  residue. 

guncotton 

grm. 

COj  +  CO  c.c. 

Si  c.c. 

Ammonia  found 
c.c. 

X  calculd.  asr 
NO. 

0-5133 
11-5167 
05133 

1 1.0  25 
116-15 
115-8      • 

17  7 

16-85 

16-95 

75525 

752-0 

749-75 

13-11 
13-11 
13-11 

0-5 

ll  4 
0-4 

0-6 

0-55 

0-6 

3-5  N/100 
3-6  N/100 

11-77 
0-7» 

Mi-in 

13-11 

0-43 

0-58     j 

3-5  N/100 

078 
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ttndition  in  order  to  give  the  nitric  oxide  overj  chance  ol 
■scttping  from  the  sulphuric  acid.  The  gas  hi  then 
transferred  to  a  second  nitrometer  the  measuring  nitro- 
meter where  it  was  allowed  t,>  remain  for  a  quarter  of 
hii  hour  before  being  measured.  Tins  measuring  nitm- 
Entar  was  surrounded  by  a  water  jacket,  and  had  a  troti  I 
iteaanre  gauge  for  determining  iccurately  when  the  gas 
ntide  the  nitrometer  was  at  atmoapheric  pressure.  The 
■ojphurio  acid  residue  was  at  the  same  time  removed 
from  the  first  nitrometer  the  shaking  nitrometer-  trans- 
ferrcd  to  a  Kjeldahl  Bask,  and  the  nitrogen  determined 
i      Kjeldahl's  method  as  described  bolow. 

Analysis  of  the  nitric  oride.     After  the  nitric  oxide  had 

Ihvii  measured,  it   was  .shaken  with  20     30  o-o.  o 

■satiated  ferrous  sulphate  solution.     The  gaa  residue  was 

then  transferred   to    >   small   gas   burette   where  it    was 

velv    treated    with    ferrous    sulphate,    potassium 

le,    ammoniacal    cuprous    chloride,    in    order    to 

ittermine    the    carbon    dioxide,    carbon    monoxide    and 

nitrogen.      After  it  hail  l>een  found  that  very  little  carbon 

dioxide     at   the  most  0-03  c.c.     was  m  the  residue,  the 

nt  with  potassium  hydroxide  was  discontinued  and 

■■on    monoxide    and    carbon    dioxide   determined 

together  by  absorption  in  ammoniacal  cuprous  chloride. 

ut ion  of  h it r og i  u  >  >i  tht  sulphuric  acid  i  esidnes. — The 

sulphuric    aehi    from    the    nitrometer    determination    was 

in  a  stoppered  separating  funnel,  treated  with  5  c.e. 

■J  i  1%  solution  of  potassium  permanganate  in  sulphuric 

acid  to  oxidise  all  the  nitric  oxide  to  nitric  acid  and  then 

■  of  salicylic   acid    was   added.     The   stopper   was 
nserted  anil   the  acids   mixed.      After  standing  for 

half  an  hour,  the  mixture  was  allowed  to  flow  into  a  round- 
' bottomed  Jena  flask  and  the  funnel  washed  with  20  c.c. 
of  sulphuric  acid.      The  mixture  was  then  slightly  warmed 
to  nitrate  the  salicylic  acid  as  far  as  possible,  cooled  and 
'.'  grins,  of  zinc  dust   added  gradually.     The  mixture  was 
allowed  to  stand  for  half  an   hour,  heated  over  a  small 
flame  till  all  the  zinc  was  dissolved  and  then  boiled  vigor- 
ously for  15  minutes;     15  gnus,  of  sodium  sulphate  was 
then  added  and  the  solution  boiled  until  colourless.     The 
ammonia  was  determined  in  the  usual  way.     The  method 
was  tested  with  a  synthetic  solution  of  concentrated  nitric 
acid  in  concentrated   sulphuric  acid   and  found   to  yield 
the  following  results  : — 0-947,  0'947,  0-948%  of  nitrogen 
instead  of  0-956%. 
The  difference,    0-065%.    between   the    percentage    of 
n  by    these    two    methods    was    smaller    than    was 
expected,    for    chemists    had    in   former   years    obtained 
differing  by   as  much  as  0-25°,,.      The  following 
its     were     therefore     made     to     account     for     the 
anew 
Sfftct  of  stronger  sulphuric  acid. — It  was  thought  possible 

■  iter  differences  might  be  obtained  if  sulphuric  acid 
of  a  higher  concentration  were  used.     The  following  experi- 

were  therefore  earned  out  by  Method   B  with  the 
guncotton,  9  ■-"„  acid  being  used  : — 


| tht  of 
Ouicotton 

(jrra. 

Gas  c.c. 

Temp.  • 

c. 

Press,  m.ni. 

uncorrected. 

11.').-, 
114-95 

20-85 
19-2 

76215 
765  > 

1314 

tig 

■ 

Mean 

|         1813 

t   will   thus   he  seen   that   the  employment   of   higher 
ttions  of  acid  produces  practically  no  increase  in 
quantity  of  gas  evolved,  due  to  the  addition  of  water. 
kffect   of   using    warm    mercury. — An    experiment    was 
earned  out  by  Method  B  with  the  mercury  in  the  nitro- 
meter heated  to  25   or  30    I '.,  but  the  result  1310°,,  N  did 
not  differ  from  the  others  obtained  by  the  same  method. 
The  heat  evolved  on  the  addition  of  1   c.c.  of  water  to 
^cc.  of  concentrated  sulphuric  acid  is  evidently  so  great 
is   not   appreciably    increased    by    warming   the 
mercury.  '  "  ° 

hqwilisntion   of  temperatures    inside   and   outside    nitro- 
lt    was    also    thought    that    the    equalisation    of 


tempei.ltllle      between      tlje      gM      lll.Hlde      I  lie      oldlll.ll\       noli 

jacketed  nitrometer    and   the    itmosphere  ol  the  room 

ina\    not   lake  place  within  the  tune  ie,  omniended  for  tie- 
pui  pose    ill    the  method.       The  greater   he.r  tie- 

addition  of  the  one  0.0.   Ol    water  in   Method    I',   might    then 

account  for  the  differencei  between  the  abovi   result!  and 
those  obtained  by  other  ohemiato. 

A  dummy  nitrometer  with  a  thermometei  inside  w.i- 
heated  in  a  steam  bath,  taken  oul  and  allowed  to  cool  io 
the  room.  Tin-  temperatures  inside  and  outside  the  nitro- 
meter were  observed  every  5  min 


line -Mill. 

lamp 

Inm-rcnoe. 

II 

r> 

23-0 

I-.  s 

7  2 

111 

Is   - 

15-5 

15 

IT   l 

16  0 

it 

■_'ii 

160 

I  n 

25 

16  - 

■ 

1-2 

30 

16-6 

15-6 

10 

Ties,-  results  show  that  after  twenty  minutes,  it  ,. 
unlikely  that  a  difference  of  temperature  greatei  than  I'M 
would  exist  between  the  inside  and  the  outside  of  the 
nitrometer,  and  a  difference  of  I  ('.  would  account  for  a 
difference  in  the  results  of  only  11-03,  making  altogether 
a  difference  of  OO'.I  to  012  in  the  percentage  of  nitrogen 
found  by  the  two  methods. 

Thus,  all  attempts  to  obtain  oi  a  ic  iun(  for  greater  differ 
enees   than    those   described    above    faded,    and    the   only- 
possible  explanation  left  was  that   the  sulphuric  acid  used 
in  this  research   was  different   in    purity  from    that    used 
previously. 

i  ,„.,-.  of  differenci  wi  tht  resulti  by  tht  t>>-<>  methods.  —II 
will  be  noticed  that  the  difference  of  0-065%  between  tie- 
two  methods  is  unaccounted  for  by  the  analysis  of  the  gas 
and  of  the  residual  sulphuric  acid.  The  amount  of  nitro 
left  in  the  sulphuric  acid  showed  no  difference  whstsoe 
and  it  surely  would  have  done  SO,  had  the  difference  of 
0-065%  been  caused  l,\  a  gr  later  evolution  of  nitric  oxide. 
It  may  therefore  be  assumed  that  the  difference  was 
entirely  caused  by  impurities  in  the  gas.  The  results 
obtained,  however,  accounted  for  a  difference  of  only 
0-2  c.c.  which  was  observed  in  the  quantity  of  t  ().  the 
nitrogen  being  the  same  in  both  methods,  whereas,  the 
difference  of  0-065%  demands  a  difference  of  about  0-6  c.c. 

It  must  be  remembered  that  in  analysing  the  nitric 
oxide,  it  had  been  shaken  up  with  20 — 30  c.c.  of  concen- 
trated ferrous  sulphate  solution,  this  quantity  being 
necessary  for  the  absorption  of  over  100  c.c.  of  nitric- 
oxide.  Such  a  quantity  of  liquid  is  liable  to  absorb  not 
only  all  the  carbon  dioxide  and  sulphur  dioxide  contained 
in  the  nitric  oxide,  but  also  some  of  the  carbon  monOJ 
which  is  soluble  in  water  to  the  extent  of  -'  •"•''  ,  at  -*>'  C. 
It  seemed,  therefore,  desirable  to  re-determine  the  carbon 
monoxide,  carbon  dioxide  and  sulphur  dioxide  by  a  method 
in  which  the  use  of  large  volumes  of  the  absorbents  were 
avoided. 

As  the  ferrous  sulphate  solution  had  been  made  with 
ordinary  distilled  water,  which  had  been  for  some  time  in 
contact"  with  the  air  and,  as  the  solubility  of  nitrogen  is 
only  about  1-6%  in  water  and  0-6 "  ,  in  salt  solution,  it  is 
probable  that  the  figure  obtained  for  the  nitrogen  content 
was  not  far  from  the  truth.  No  attempt  was  therefore 
made  to  repeat  the  determination  of  the  nitrogen. 

Improved  method  of  determining  On  Impurities  in  the 
nitric  oxide. — In  the  following  experiments,  the  nitric 
oxide,  after  it  had  been  measured    ,  back  into 

the  first  nitrometer,  where  it  was  allowed  to  remain  in 
contact  with  1  c.c.  potassium  hydroxide  solution  for  about 
10 — 15  minutes,  after  which  it  was  passed  into  the  measur- 
ing nitrometer  and  measured.  The  reduction  in  volume  gave 
the  quantity  of  SO,-f-CO|  in  the  gas.  If  the  potassium 
hydroxide  solution  contained  dissolved  air.  that  air  would 
combine  with  the  NO  to  form  X'  >.  which  would  tlei 
absorbed  by  the  potassium  hydroxide.  The  amount  of 
this  absorption  was  ,|.-rermined  by  treating  the  nitric  oxide 
which  had  been  freed  from  (JO,,  and  ,S()i  with  a  fresh  c.c. 
of  the  same  potassium  hydroxide  solution  and  allowing  it 


630 


BECKETT— DETERMINATION  OF  NITROGEN  IN  GUNCOTTON. 


[June  3C,  1914. 


to  remain  in  contact  for  10  minutes  as  in  the  actual 
determination  of  CO,  and  S02.  This  absorption  of  NO 
caused  by  dissolved  air  was  012  c.c.  It  was  subtracted 
from  the  contraction  in  the  actual  determination  of  the 
C02+S02. 

After  the  nitric  oxide  had  been  freed  from  CO,  and  S02, 
oxygen  was  added  and  the  nitrogen  peroxide  formed  was 
absorbed  by  1  e.c.  of  potassium  hydroxide.  Care  was 
taken  not  to  add  an  excess  of  oxygen.  The  gas  residue  of 
5 — 10  c.c.  was  then  passed  into  a  gas  burette,  where  it  was 
treated  with  a  few  c.c.  of  ferrous  sulphate  solution  until 
free  from  nitric  oxide,  measured,  treated  with  ammoniacal 
cuprous  chloride  then  with  dilute  hydrochloric  acid  and 
measured  again.     The  contraction  was  taken  as  CO. 


Method  A. 

Weight  of 
guncotton 

Vol.  of 
gas 

L 

Temp.  Press. 

%S  un- 
corrected. 

CO.+  SO, 

CO 

grm. 
0-5045 
0-5099 
0-5097 

c.c. 
111-7 
1149 
114-85 

°  C.     mm. 
17-2    76U  57 
18-5    748  - 
18-2    749-92 

1304 
1301 
1304 

c.c. 
0-4 
0-45 
0-45 

c.c. 
0-25 

0-35 

Mean ,       1303 

0-43 

0-30 

Method  B. 

Weight  of 
guncotton. 

Vol.  of 

gas 

Temp. 

Press. 

%N  un- 
corrected. 

CO,+ SO, 

CO 

grm. 

0-3081 
0-5154 
05117* 

c.c. 
114-55 
117-43 
115-15 

°c- 

15-1 
18-2 
1VH5 

mm 
744-3 
744-2 
754-1 

13  09 
1309 
13105 

c.c. 

0-55 
0-7 

c.c. 

0-65 
0-7 

Mean      13095 

0-6 

0-65 

*  .Mercury  warmed  to  25° — 30°  C. 

The  total  quantity  of  non-nitrogenous  gases,  that  is  of 
C02+S02+CO  found  in  the  nitric  oxide  in  Method  A  was 
0-73  c.c,  whereas  in  Method  B  it  was  1-25  c.c.  The 
difference,  0-52  c.c,  is  equivalent  to  00(3%  in  the  result  for 
the  nitrogen  in  the  guncotton.  Thus,  the  slightly  higher 
values  found  by  Method  B  were  accounted  for  by  an 
increase  in  the  quantity  of  CO,,  SO,  and  CO  present  in  the 
nitric  oxide.  The  increased  evolution  of  these  bye-pro- 
duets  was  entirely  due  to  the  heat  produced  by  the  mixing 
of  the  sulphuric  acid  with  water,  for  when  the  acid  and 
water  was  mixed  and  cooled  before  the  experiment,  no 
difference  could  be  observed  between  the  results  by  the 
two  methods,  as  the  following  comparative  experiments 
show  : — 

Method  A. 


Weight  cf 

guncotton       Vol.  of  Gas        Temp.            Press. 

N  %. 

pm. 
0-5146 

c  c                   °C. 
113-85              17-3 

mm.. 

700-6             1303 

Method  B. 

(15  e.c.  96-5%  acid  mixed  with  1  c.c.  water  and  cooled  before 
experiment). 


The  correctness  o]  the  results  by  Method  A. — The  above 
experiments  show  that  the  115  c.c.  gas  evolved  from  0-51 
grm.  guncotton  contained  0-73  c.c.  non-nitrogenous  gas, 
0-6  c.c  of  nitrogen  and  that  the  sulphuric  acid  residue 
contained  nitrogen  equivalent  to  0-75  c.c  of  nitric  oxide. 


Thus,  the  error  involved  by  measuring  0-7.1  c.c.  of 
C02-f  CO + SO ,  was  neutralised  by  the  nitrogen  equivalent 
to  0-75  c.c  NO  left  in  the  sulphuric  acid. 

The  0-6  c.c.  nitrogen  in  the  nitric  oxide  was  partly 
derived  from  the  sulphuric  acid  used,  which  was  found  to 
contain  2-5%  by  volume  of  nitrogen  gas  besides  about 
0-5%  by  volume  of  oxygen  gas.  Thus,  the  15  c.c.  of 
sulphuric  acid  used  for  one  determination  contained  0-4  c.c. 
of  nitrogen.  The  sulphuric  acid  after  a  determination  was 
found  to  contain  only  005  c.c.  of  nitrogen  gas,  showing 
that  0-35  c.c.  of  the  0-6  c.c.  nitrogen  in  the  nitric  oxide 
had  been  derived  from  the  sulphuric  acid.  The  rest  of 
the  nitrogen,  0-25  c.c,  was  probably  produced  by  reduction 
from  the  nitric  oxide  as  shown  by  Marqueyrol  (Bull.  Soc. 
Chim.  France,  1911,  9,  231).  Now,  0-25  c.c.  nitrogen  or 
nitrous  oxide  is  equivalent  to  0-5  c.c.  nitric  oxide,  and 
therefore,  in  this  case  also,  the  two  errors  practically 
neutralised  one  another. 

Thus,  the  errors  in  the  determination  of  nitrogen  by 
Method  A  balanced  one  another  and  the  results  may  be 
taken  as  correct. 

Solubility  of  nitrogen  in  sulphuric  acid. — No  figures  having 
been  found  in  the  literature  for  the  solubility  of  nitrogen 
in  sulphuric  acid,  it  was  thought  advisable  to  ascertain 
whether  the  15  c.c  of  sulphuric  acid  could  contain  more 
than  0-4  c.c  of  nitrogen  to  be  subsequently  evolved  during 
the  decomposition  of  the  guncotton.  A  quantity  of  the 
96-5%  sulphuric  acid  set  apirt  for  the  deterniinat  ons  was 
therefore  placed  in  the  bottom  cf  a  glass-stoppered  bottle 
and  shaken  for  about  6  to  7  hours.  After  it  had  been 
allowed  to  stand  for  about  5  days,  the  96-5%  sulphuric 
acid,  which  it  could  now  be  sad  had  been  brought  into 
equilibrium  with  the  air,  was  found  to  contain  only  0-22  c.c. 
of  nitrogen  per  15  c.c.  acid,  that  is,  little  more  than  half 
the  quantity  it  contained  before  being  shaken. 

The  original  98-2°0  acid  from  which  the  96-5%  acid  was 
made,  was  found  to  contain  0-42  c.c  nitrogen  per  15  c.c. 
acid — a  quantity  slightly  greater  than  that  found  in  the 
unshaken  96-5%  acid.  Thus,  it  would  appear  that  the 
96-5°„  sulphuric  acid  has  a  smaller  solubility  for  nitrogen 
than  the  stronger  acid,  and,  hence,  was  supersaturated 
with  this  gas.  which  was  partly  given  off  again  when  the 
acid  was  agitated.  These  results  prove,  however,  that 
there  is  no  probability  of  the  96-5%  sulphuric  acid  con- 
taining appreciably  more  nitrogen  gas  than  it  was  found 
to  contain  above. 

Tin  nitrogen  in  the  sulphuric  acid  residues. — An  attempt 
was  also  made  to  ascertain  in  what  form  the  nitrogen  is 
left  behind  in  the  residual  sulphuric  acid.  Only  a  trace  of 
ammonia  could  be  found  and  the  dissolved  gases  contained 
besides  carbon  monoxide  and  carbon  dioxide  0-25  c.c.  of 
nitric  oxide  and  005  e.c  of  nitrogen. 

On  distilling  the  sulphuric  acid  residue  left  after  the 
determination  of  dissolved  gases  with  ferrous  sulphate 
solution  and  sodium  chloride,  0-2  c.c  of  nitric  oxide  was 
further  obtained,  which  may  be  said  to  have  been  derived 
from  undecomposed  organic  nitrate  or  nitrite. 

The  cotton  used  for  the  manufacture  of  guncotton  wae 
found  by  Kjeldahl's  method  to  contain  0-012  and  0014 
of  nitrogen.     This  nitrogen  in  0-51  grm.  of  guncotton  if 
equivalent  to  005  c.c.  nitric  oxide  and  is  probably  present 
in   the   cotton    as    albuminoid    ammonia.     Thus,    of   th' 
nitrogen  present  in  the  residual  sulphuric  acid,  which  b\ 
Kjeldahl's  method  was  found  to  be  equivalent  to  0-7.3  c.c 
nitric  oxide,  nitrogen  equal  to  0-25  c.c.  nitric  oxide  i*  stil 
unaccounted    for.     The    determination    of   the   dissolve' 
nitric    oxide    was    conducted    with    all    care,    but    soni' 
authorities  declare  that  it  is  impossible  to  remove  th 
traces  of  the  gas  from  watery  solutions  by  boiling,  aw 
hence  the  values  obtained  for  the  dissolv  d  nitric  oxid 
gas   and   undecomposed   nitrate   may   be  somewhat  low 
Thus,  according  to  Lunge,  the  volume  of  the  dissolve 
nitric  oxide  in  15  c.c.  of  sulphuric  acid  should  be  0-33  c.c 
which  is  rather  higher  than  the  value  found  above. 

Summary. — As  far  as  could  be  ascertained  from  an  exan 
ination  of  the  gas  evolved,  of  the  residual  sulphuric  aei 
and  of  the  sulphuric  acid  used,  the  ordinary  nitromet< 
method  (Method  A),  of  determining  nitrogen  in  guncottc 
gives  correct  results. 

The  111 — 115  c.c.  of  nitric  oxide  evolved  by  this  methi 
from  0-51   grm    of  guncotton  contains  about  0-4  c.c. 
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carbon  dioxide  (  sulphur  dioxide,  0  3  o.o.  oarbon  monoxide 
ami  0-6  o.e.  nf  nitrogon.  The  residual  sulphuric  acid  was 
found  to  contain  nitrogen  equivalent  to  0"76  o.o.  nitric 
aside. 

The  l">  o.o.  nf  96  -.">",,  sulphuric  acid  used  oontained  about 
til  c.c.  nf  nitrogen  gas.  nf  wliirli  u-n.i  i.e.  ».i-  evolved 
during  the  determination  ol  nitrogen  in  guncotton. 

The  errors  produced  by  these  imparities  balance  one 
ither,  so  that  if  the  gas  evolved  is  supposed  to  he  pure 
nitric  oxide  and  to  eoiitaiu  all  ami  onbj  the  nitrogen  in  the 
■tnootton,  correct  results  are  obtained. 


The  method  in  which  I  0.0.  of  water  i<  added  gives 
slightly  higher  results  than  the  above  method,  the  im  roaso 

in    the    volume    of    the    gas    evolved    being    iau-.-d    by    the 

presence  of  a  larger  qnantit]  of  qarbon  dioxide  f  carbon 
monoxide  -\-  sulphur  dioxide   in   the   nitric   oxide,    The 

greater  quantity  of  these  gases  is  caused  solely  by  the  heal 
evolved  on  adding;  one  0.0.  of  water  to  15  0.0.  of  sulphuri'- 
arid  and  is  not  due  to  the  use  of  more  dilute  acid. 

I  wish  to  express  my  indebtedness  to  Colonel  Sir 
Frederic  L.  Nathan  and  Messrs.  Nobel's  Explosives  Coy. 
for  permission  to  publish  this  paper. 
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Patents. 

Drying  grain  and  other  fine  materials  ;  Apparatus  for . 

Soc.    de    Constructions    Mecaniques    d'Alais,     France. 
Pat.   9489,   April   22,    1913.     Under   Int.   Conv., 
June  21,   1912. 

The  grain  is  passed  down  a  tower  provided  with  a  number 
of  superposed  horizontal  partitions  each  formed  of  con- 
centric rings,  the  spaces  between  the  rings  of  one  partition 
being  beneath  the  rings  of  the  next.  The  material  is 
transferred  from  partition  to  partition  by  stirrers  which 

supported  by  arms  projecting  from  and  rotated  by 
a  central  shaft,  and  have  blades  corresponding  with  the 

I.  Drying  is  effected  by  a  current  of  hot  air  or  gas 
1  upwards  through  the  tower. — W.  H.  C. 

Dryer;      Continuous     automatic .     C.     A.     Wendell, 

.  111.     U.S.  Pat.  1,088,754,  March  3,  1914. 

A  centrifugal  dryer  which  can  be  operated  continuously 
comprises  a  circular  chamber  rotating  horizontally  and 
carrying  a  number  of  pockets  at  the  periphery  for  the 
material  to  be  dried.  The  material  is  fed  to  these  pockets 
by  a  spout  which  rotates  at  a  slightly  different  speed  from 
that  of  the  separator,  so  that  the  pockets  are  filled  in 
turn,  the  time  occupied  in  filling  all  of  them  being,  say, 
one  minute.  The  pockets  are  provided  with  perforated 
plates  through  which  the  liquid  discharged  by  centrifugal 
apes,  and  have  hinged  bottom  plates  which  are 
odically  opened  by  a  cam  carried  by  the  charging 
spout  so  as  to  discharge  the  dried  material  just  before 
the  fresh  charge  is  introduced. — H.  H. 

Dying  by  compressed  air  ;    Apparatus  for .     W.    K. 

Hall,  Assignor  to  C.  A.  Tatum.  New  York.     U.S.  Pat. 
1.091,215,  March  24.  1914. 

Ata  is  compressed  and  passed  through  water-cooled  pipes 

through   a   chamber   containing   baffle-plates   whereby 

sture    is   condensed.     The   dried   air   then   flows 

through  a  reducing  valve  into  a  heating  chamber,  and 

thence  to  a  chamber  where  it  is  used  as  a  drying  medium. 

— H.  H. 

[>ryiHg  loose  materials.     A.  Hofmann.     Fr.  Pat.  465,966, 

2d.    1913.     Under   Int.   Conv.,  Nov.    12,   1912. 
Phe  material  is  dried  upon  a  series  of  superposed  travelling 
Kinds  within  a  chamber.     It  is  fed  on  to  one  end  of  the 
'Ppennost  band  and  drops  from  the  other  end  on  to  the 


band  next  below,  travelling  in  the  opposite  direction, 
and  so  on  to  the  bottom  where  it  is  discharged.  The 
speed  of  the  bands  is  decreased  from  the  top  downwards 
to  compensate  for  the  shrinkage  of  the  material  due  to 
drying.  Furnace  gases  are  passed  through  a  series  of 
longitudinal  flues  below  the  chamber  and  air  is  blown 
by  a  fan  through  a  number  of  transverse  flues  which  pass 
through  the  longitudinal  flues.  The  heated  air  rises  up 
through  the  chamber  and  is  withdrawn  from  the  top 
by  a  fan.— W.  H.  C. 

Spraying  or  atomizing  liquids  by  air  or  gases  ;   Appliances 

for .     E.  Samuel3on.  Banburv,  and  J.  Backhouse, 

Bootle.     Eng.  Pat,  9823,  April  20,  1913. 

The  liquid  enters  the  box.  c,  from  the  pipe,  b,  through 
the  nozzle,  a,   provided   with  the  needle  valve,   i,   and 


the  air  or  gas  enters  the  box  tangentially  through  the 
pipe,  d.     The  cover, /,  of  the  box  is  screwed  on  as  indicated 
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at  g,  so  that  the  distance  between  the  nozzle.  a,  and  the 
orifice,  i.  through  which  the  mixture  of  atomised  liquid 
and  air  escapes  can  he  adjusted.  The  orifice,  r,  is  pro- 
vided with  an  iris  diaphragm,  h.  by  which  the  size  of 
the  aperture  can  be  varied. — W.  H.  i'. 

Spraying  apparatus  for  the  treating  of  gases  and  vapours 

•r,lli     liquid*.        C.     H.     Fowler     and    E.    A.  Medley, 
Liverpool.     Eng.  Pat.   10,963,  May  9,  1913. 

In  the  apparatus  described  in  Eng.  Pat.  23.804  of  1911 
(this  J.,  1912,  1167)  in  which  the  washing  liquid  is  sprayed 
from  a  number  of  horizontal  discs  mounted  on  a  rapidly 
rotating  vertical  shaft,  a  series  of  vanes  or  a  single  cylinder 
provided  with  a  lip  at  its  lower  edge,  or  a  combination  of 
both,  is  arranged  around  the  shaft  below  the  discs  so  as  to 
dip  into  the  liquid  in  the  tray  beneath.  When  the  shaft 
is  rotating,  the  vanes  or  cylinder  cause  the  liquid  to  rise  up 
until  it  reaches  the  level  of  a  series  of  openings,  pierced  in 
the  cylindrical  support  of  the  discs,  through  which  it 
escapes  and  is  again  sprayed   by  the  discs. — W.  H.  C. 


Air,  gas  or  vapour,  and  liquids:    Means  ami  apparatus 

for  the  treat  mi  nt  of .     L.  Chew,  London.     Eng.  Pat. 

24,601,  Oct.  29,  1913. 

Wire  netting  is  wound  tightly  round  a  perforated  vertical 
cylinder  which  is  fixed  within  a  casing  ;  at  the  top  the 
cylinder  makes  a  gas  tight  joint  with  the  casing.  Washing 
liquor  is  supplied  at  the  top,  flows  downward  through  the 
annular  coil  of  netting,  and  collects  in  the  lower  part  of  the 
casing,  sealing  the  lower  open  end  of  the  perforated 
cylinder.  The  air  or  gas  to  be  purified,  is  delivered 
horizontally  into  the  casing,  passes  through  the  meshes 
of  the  netting,  thus  coming  into  intimate  contact  with 
the  washing  liquor,  and  is  withdrawn  from  the  interior 
of  the  perforated  cylinder. — W.  H.  C. 

Spraying  pulverulent  or  olhei  matt  rial*  with  liquid.':;  Plant 

tv   installation  and  apparatus  for .     C.  E.  Gardner, 

Gloucester.     Eng.   Pat.   10,548,   May  5,    1913. 

Thb  material  to  be  sprayed  by  means  of  a  compressed 
air  spraying  device  on  to  the  pulverulent  or  other  material 
is  contained  in  two  vessels  so  connected  that  they  may 
serve  alternately  to  supply  the  atomiser ;  or  a  single 
vessel  may  be  used  in  which  a  constant  head  is  maintained 
by  means  of  a  force  pump  or  a  ball  valve. — W.  H.  C. 

Furnace  ;   Regenerative .     H.  Walsh  and  A.  Priestley, 

Halifax.     Eng.  Pat.  10,950,  May  9,  1913. 

The  waste  gases  pass  backwards  and  forwards  through 
horizontal  tubes  arranged  on  each  side  of  the  producer, 
and  the  secondary  air  for  the  combustion  of  the  producer 
gas  is  preheated  by  circulating  around  the  tubes  in  an 
ascending  zigzag  direction.  The  tubes  have  a  rectangular 
external  section  and  a  circular  bore,  and  the  secondary 
air  inlet  tubes  are  formed  with  an  open  or  slotted  side. 
A  baffle-plate  is  fixed  between  each  tier  of  tubes  to  lengthen 
the  path  traversed  by  the  secondary  air. — T.  St. 

Has  furnaces  of  the  Siemens  lypt  ;    SeversibU    regenerativi 

.     A.      Reynolds,     London.     Eng.     Pat.      14,541, 

June  24,  1913. 

To  obviate  danger  of  explosion  in  the  flues  and  stack  and 
to  increase  the  efficiency  of  the  regenerators,  separate  flues 
and  draught-piodueing  devices  are  provided  for  each 
reversing  valve  system. — \V.  H.  C. 

Filters.  H.  Sefton-Jones,  London.  Prom  K.  Kiefer, 
Cincinnati,  Ohio,  U.S.A.,  Eng.  Pat.  14  136,  June  18, 
1913. 

The  filter  consists  of  a  wide  shallow  tray  containing  a  sheet 
of  filtering  paper  with  ridges  embossed  thereon,  the  ridges 
on  the  bottom  running  diagonally  towards  a  spout  at  one 
corner  of  the  tray,  and  the  ridges  on  the  sides  running 
vertically.  The  ridges  are  terminated  at  a  short  distance 
from  the  folded  edges  so  as  to  leave  an  nnembossed  space 


around  the  bottom  close  to  the  sides.  Some  of  the  uprigh'1 
ridges  adjacent  to  the  corners  are  embossed  on  opposite  i 
sides  of  the  paper  so  that  the  overlapping  portions  of  papei: 
at  the  corners  are  separated  by  the  ridges. — H.  H. 

Filters.  J.  H.  Carruthers  and  Co.,  Ltd.,  and  J.  Gourlay 
C.  M.  Jackson  and  G.  K.  Johnstone,  Glasgow.  Eng.  Pat 
14,396,  June  21,   1913. 

A  number  of  filter  elements  is  arranged  within  a  casing 
Each  element  is  formed  of  filtering  material  stretched  oi 
a  cylindrical  frame  constructed  of  perforated  metal  rod 
having  a  wire  threaded  helically  through  the  perforation,.- 
The  filter  is  intended  more  particularly  for  the  remova 
of  oil  or  grease  from  feed  water  for  steam  generators. 

— W.  H.  C. 

Slimt  cakes;    Process  of  dislodging .     Filtering  Iraj 

G.  W.  Shepherd.  New  York,  Assignor  to  The  Butter 
Patent  Vacuum  Filter  Co.,  Mc.  U.S.  Pats.  1.096,13i 
and  1,096,133,  May  12,  1914. 

Pipes  are  provided  on  each  side  of  the  upper  edge  of  th 
filter-leaf  for  the  purpose  of  supplying  water  under  pressui 
between  the  surface  of  the  filtering  medium  and  the  bac 
of  the  cake  in  order  to  dislodge  the  latter. — W.  H.  C. 

Separating  specifically  heavier  admixtures  from    gases  an 

vapours;      Apparatus    for .     E.     Kluge,     Leipzij 

Germany.     Eng.    Pat.    22,646,    Oct.    7,    1913.     Und< 
Int.  Conv.,  Oct.  8,   1912. 

Oil,  etc.,  is  separated  from  steam  or  other  vapours  or  a 
by  means  of  baffles  built  up  of  alternate  non-perforate 
corrugated  plates  and  flat  perforated  plates  so  arrai 
that  the  gases  flowing  between  any  two  adjacent  corrugate 
plates  have  to  pass  backwards  and  forwards  through  tl 
perforated  plate  separating  them. — H.  H. 
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Gases  and  liquids  ;    Apparatus  for  separating  suspend) 

impurities  from .     C.   Pfaul,  Nachf.  von  F.   Bod 

Ger.  Pat.  272,288,  Dec.  10,  1912. 

A  number  of  discs,  /,  are  mounted  close  together  on 
hollow,  perforated  shaft,  g,  within  a  casing,  e,  adjacent 
which  is  the  casing,  h,  of  a  centrifugal  fan,  i.     The  gas 


be  purified  enters  at  d,  and  the  purified  gas  is  drawn  throu 
the  perforated  hollow  shaft  and  forced  out  through 
The  impurities  are  prevented  from  reaching  the  he.II 
shaft  by  the  discs,  /.  and  are  continuously  projected  0 
wards  by  centrifugal  force;  they  accumulate  in  I 
casing  and  are  removed  by  the  screw,  I. — A.  S. " 

Centrifugal- ma, In  uis.     .1.      A.      Nordstrom.      Stockho! 
Sweden.       Eng.  Pat.  22,989.  Oct.  11.  1913. 

The  vertical  spindle  of  the  centrifugal  machine  is  journal  I 
in  both  ends  of  a  socket  free  to  oscillate  lateral!;. 
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engaged  hot  went  the  ends  by  the  screw  drive.  Thesookot 
i-  retained  hi  position  by  longitudinal  springe  which  prose 
■gainst  its  lowoi   end,     W.  II.  i  . 

Pulitrisrrs.  E.  ('.  I!.  Murks,  London.  Prom  Blake 
Crusher  ami  Pulverisei  Co  .  Pittsburg,  Pa  .  U.S.A.  Eng. 
Pat.  27,162,  N..\.  25,  1013. 

Tin    material  is  fed  into  the  crusher  from  a  hoppei   pro- 
vided \miIi  a  rotating  screw   which  is  tapered  towards  its 
v  hi;;  end  :    the  radial  length  of  the  blades  of  the  screw 
I-  reduced  in  the  direction  of  the  taper, — W.  II.  C. 


vressed  gases  ;    Preventing  th*  freezi ng  of  vapour  (luring 
tin  ditehargi  oj  from  storagi  vessels,     L'Air  Liquido, 

Boo  Anon,  pour  I  Ktude  et  ['Exploit,  dee  Proodden 
Q.  i  laude,  Paris.  Eng.  Pat,  746,  Jan.  10,  1!)I4.  Under 
Int.  Conv.,  Jan.   14,   1013. 

Tin:   high-pressure   gas   chamber   is   thermally    insulated 
from  the  expansion  ehamlx  r  by  iii.n -conducting  material. 

\Y.  II.  C. 


rating  gases  from  liquids.  F.  Strohbach,  t'harlotten- 
Ixirj;.  Germany,  Assignor  to  General  Electric  Co.  U.S. 
Pat.    1,095,478,   M.i.\    5,   1914. 

The  liquid  is  introduced  from  below  into  a  conical 
chamber  having  an  opening  at  the  apex,  where  it  overflows 
in  a  thin  film,  passing  over  the  miter  surface  of  the  cone 
into  a  surrounding  tank.  The  occluded  gases  become 
separated  as  the  liquid  descends,  and  escape  into  the  upper 
|H>ri  in  «,(   the   tank. — H.  H. 


Solution,    purification    and    crystallisation    of    substances 

irhirh  an  only  "lightly  solublt   in  water  :    Process  of 

unit   apparatus    therefor.     L.    XI.    Rousseau       Fr.   Pat. 
465,540,   Feb.  8.   1913. 

Tin  substances  are  dissolved  .it  as  high  a  temperature  as 
practicable  in  an  autoclave  provided  with  an  agitator.  The 
mictions  are  purified  by  filtration  in  a  second  autoclave 
and  received  in  a  third  in  which  crystallisation  is  allowed 
to  take  place  either  rapidly  with  agitation  or  slowly  with- 
out agitation  according  to  the  product  required. — W.  H.  ('. 


tctor  ,'     Cylindrical,     ifrtical .      Harbinger     Eisen 

und    Bronzewerke    A.-G.     Fr.    Pat.    465,640,    Dec.    4, 
1913. 

The  vertical  shaft  carrying  the  agitator  blades  passes 
through  a  stuffing-box  in  the  centre  of  the  bottom  of  the 
cylinder.  The  stuffing-box  is  sealed  by  a  liquid  which  is 
mt  miscible  with  the  solvent  used  in  the  extractor. 

— W.  H.C 


Gaseous  mixtures  ;   Process  and  apparatus  for  tht  separation 

of .     E.   N.   M.i//.t.     Ger.    Pat.   272,853,  Dec.   10, 

1912. 

I'id  separation  is  effected  by  converting  the  potential 
energy  of  the  gaseous  mixture  into  kinetic  energy  by 
passage  through  a  curved  tube  of  diminishing  cross-section 
from  inlet  to  outlet,  whereby  the  lighter  and  heavier  con- 
stituents accumulate  respectively  nearer  to,  and  more 
remote  from,  the  centre  of  curvature  of  the  tube.  The 
apparatus  (see  Fig.)  consists  essentially  of  a  chamber,  B, 
to  which  the  gaseous  mixture  is  supplied,  another  chamber, 
A.  to  receive  the  separated  heavier  constituent,  and 
i  these  one  or  more  separating  elements,  each  con- 
sisting of  two  portions,  viz.,  G,G'  in  which  transformation 
>f  the  potential  energy  of  the  mixture  into  kinetic  energy 
tirst  takes  place,  and  H.H  .  which  is  the  separator  proper  : 
rated  heavier  constituent  is  diverted  into  A  by  the 
partition,  C.  The  tubes.  G,G',  and  H.H'.  consist  of 
•yiindrical  surfaces  joined  by  flat  side  walls,  and  are  curved 
a  manner  that  together  they  have  substantially 
he  form  of  an  archimedean  spiral.    The  radius  of  curvature 


of  the  tube-  diminlshoi  oonl sly  I i  the  inlot  to  the 

outlet;    the  convolution  oi  the  portion   H.H.   maj    bi 


twice  the  length  of  the  mean  radius  ..f  curvature  of  tins 
portion,  and  the  convolution  ol  '■.'■'.  is  several  times  as 
long   as   that   of    H.H'. — A.  S. 

Evaporation;  Continuous .     M.  Prager,  Berlin.     I'.S. 

Pat.    I.O'tti.193,   May    1 -'.    1(114. 

Si. i   Fr.  Pat.  149,572  of  1912  ;  this  J.,  1913,  526.— T.  F.  B. 
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Coal   solvents.     L.    Vignon.     Comptas    rend.,    1914,    158, 
1421 — 1424. 

Tut:  action  of  alcohol,  ether,  benzene,  toluene,  aniline, 
nitrobenzene  and  quinoline  was  investigated.  In  the  i 
of  a  bituminous  gas  coal  from  the  Loire  district,  aniline- 
dissolved  23-4°0  and  quinoline  47-3",,  at  the  boiling-point. 
With  bituminous  coal  a  smaller  proportion  is  soluble. 
The  dissolved  substances  are  preoipitable  by  acid.  The 
soluble  part  is  in  her  in  hydrogen  and  lower  in  ash  than 
the  insoluble  portion.  The  coke  from  the  former  is 
vesicular  and  glassy,  that  from  the  latti  c  is  powdery. 

—J.  L.  F. 

Electrical  ignition  of  gaseous  mixtures.     W.  M.  Thornton. 

Roy.  Soc.  Proc.,  1914,  A.  90,  272^-297.     (Sec  also  this 

J.,  1913,  935  and  11411). 
The  results  of  a  comprehensive  investigation  of  the 
relation  between  the  nature  .if  the  combustible  gas,  tin- 
composition  of  the  mixture,  the  voltage,  and  the 
magnitude  of  the  least  igniting  current  (continuous  and 
alternating)  are  given  in  numerous  diagrams.  The 
current  required  for  ignition  diminished  very  rapidly  as 
the  voltage  was  raised,  thi  lined  for  continu 

current    being  similai    to  those   which   are  ohai 
of  steady  ares.     With  alternating  onrrent   the  variation 
with  frequency  is  shown  in  Fig.  I.     I"  the  paraffin  si 
the  relation  of  the  hast  igniting  current  to  the  composition 
ot  the  ga.s  was  different  foi   continuous  and  alterna 
currents.     I  ontinuoua  currents  gave  curves  (see  Fig.  2) 
the  middle  portions  of  which  were  straight  lines  all  past 
through  zero  or  nearly  so,  showing  Uiat  the  igniting 
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was  proportional  to  the  number  of  molecules  of  com- 
bustible gas  in  unit  volume  of  mixture.  The  same 
igniting  current  was  required  for  each  most  inflammable 
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FIG.    1. 

iDfluence  of  frequency  in  ignitiDg  current  in  a  9*5  per  cent,  mixture 
of  methane  and  air.     Iron  poles,  alternating  current. 


mixture,  and  such  mixtures  contained  as  a  rule  a  slight 
excess  of  air.  The  slope  of  the  straight  portion  of  the 
curve  was  greatly  diminished  by  an  increase  in  the  voltage. 
Alternating  currents  gave  curves  which  had  no  straight 
portion  and  were  almost  symmetrical  between  the  limits 
of  inflammability.  The  minima  were  at  different  current 
values,  but  the  minimum  current  multiplied  by  the 
percentage  of  inflammable  gas  in  the  corresponding 
mixture  was  the  same  for  all  members  of  the  series.  The 
igniting  current  was  always  greater  for  alternating  than 
for  continuous  current  with  the  same  voltage.  The 
compositions  at  the  minima  of  the  alternating  current 
curves  corresponded  with  combustion  to  equal  proportions 
of  carbon  monoxide  and  dioxide.  The  alcohols  gave  curves 
similar  to  those  for  the  paraffins.  Benzene  gave  with 
both  currents  almost  symmetrical  curves  with  no  straight 
portion  and  the  most  sensitive  mixture  corresponded 
with  combustion  to  carbon  monoxide.  Carbon  bisulphide 
gave  curves  with  a  straight  portion  for  both  currents  and 
the  minimum  corresponded  with  complete  combustion  to 
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FIG.  2. 

Lea-it  igniting  currents  for  the  paraffin  gases  in  air. 
current.     Imn  poles.     100  volts. 


Continuous 


monoxide  these  conditions  were  reversed.  External 
ionisation  (from  X-rays  or  ultra-violet  radiation),  which 
did  not  itself  cause  ignition,  had  no  influence  on  the 
minimum  igniting  current. — W.  H.  P. 


Gas ;     Uses    of .     W.    A.    Bone.     Report    of    Brit, 

Assoc,  1913,  440 — 444. 
After  referring  to  the  industrial  applications  of  coal  gas, 
water-gas,  producer  gas,  and  blast-furnace  and  coke- 
oven  gases  (compare  this  J..  1907,  674 ;  1908,  1008 ; 
1910,  395;  1911,  1455;  1912,  114;  1913,  1013.  1057). 
it  is  stated  that  at  the  Skinningrove  Ironworks,  since 
October,  1911,  blast-furnace  gas  enriched  with  coke- 
oven  gas  up  to  130  B.Th.U.  per  cb.  ft.  has  been  regularly 
supplied  to  boilers,  power  house,  and  soaking  pits,  tht 
whole  of  the  steel  output  of  a  275-ton  Talbot  furnact 
being  converted  into  finished  steel  sections  without  thi 
use  of  anyT  outside  fuel.  By  supplying  the  Talbot  furnace 
with  an  enriched  gas  of  180  B.Th.U. .  a  saving  of  23 — 3  c»t 
of  coal  per  ton  of  steel  was  effected. — A.  S. 

Naphthenic  acids  from  different  petroleum  distiOakl 
E.  Pyhalii.  Chem.  Rev.  Fett  Ind.,  1914,  21,  128—130. 
Commercial  naphthenic  acids  prepared  from  a  series  o 
distillates  from  Baku  petroleum  oil  had  the  followins 
characters  :— 


Neutralisation 
value. 

Sp.  gr.  at 
15°/15°  C. 

Viscosity 

(Engler)  at 

30°  C. 

Iodine  value 
(Hilbl-WaUer) 

Corresponding  petroleum 
fraction. 

Naphthenic  acid  from 

Sp.  gr.  at 
15°/15°  C. 

Viscosity   it 
30°  0. 

310 
255 
186-5 
1711-11 
152-U 
1360 
108-0 
87-5 
32-6 

0-9860 

M-.l.i.-.M 

0-9521 
0-9513 
09471 
U  9418 
0-9358 
0-9350 
0-9294 

4-23 

8-35 

1500 

18-90 
34-76 

47-71 
97-92 

0-9 

2-42 

2-50 

617 

7-18 

11-36 

0-8255 

0-8250 
0-3640 

11-8818 

ii  9924 

]  »:, 

Do.              

1-08 

1-46 

2-10 

3-40 

-n 

0-9100                   16''^,  ,r 
0-9210            (40"C.)81» 

, 

carbon  dioxide.  With  hydrogen  and  carbon  monoxide  both 
curves  (alternating  and  continuous)  had  a  straight  portion, 
but  in  the  continuous  current  curve  for  hydrogen  the 
straight  portion  was  horizontal  and  in  the  alternating 
current    curve    it    was    slightly    inclined.      For    carbon 


The   relatively  low   neutralisation   values   accompanyu 
fairly    high   iodine   values    were    probably    due    to 
naphthenic    acids    being    partly    in     combination    wit 
unsaturated     hydrocarbons     (probably     terpenes).     • 
would   account'   for    the    difficulty    of    isolating    P» 
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naphthenic  acids  of  lue.li  molecular  weight,  A  fairly 
pure  naphthenic  acid  was  isolated  from  the  ordinary 
waste  lyea  from  the  refining  of  machine  oils.  This  had 
*p.  gr.  0-9470  hi  19-8°  15  (.'.;  neutralisation  value, 
169-7:  and  iodine  value.  2-.~>4.  ( >n  fractional  distillation 
it  yielded  about  13%  of  eikosinaphthonic  acid,  I'.,! II  .,.,<( .. 
ami  63%  nf  tikosipentanaphthenic   acid,   c.-ll    <>.. 

'    (.A.M. 

■nl  oil  industry  of  the  Caucasus.      Hoard  of  Trade  J., 
Hay  28,  1914.     [T.R.] 

h  will  be  seen  from  the  following  table  that,  owing  to  the 
large  falling-oil  in  the  output  of  the  Baku,  Cheleken,  and 
Maikop  oilfields,  the  production  of  petroleum  in  the 
Oansasus  in  1913  showed  .i  decroaso  of  211,387  tons  as 
ired  with  tho  previous  year: — 


(iiln.1,1. 


Production. 


1912. 


1913. 


Baku   

Islsnil  ol  t'hclcken 

Snractuni 

(iro/.ni     

Maikop   

Other  sources 

-i 

Total 


Tons. 
6,758,054 

21  I9.H77 
500,000 
i  048  189 
I  45. 161 
662,880 


Tons 
6,290,323 

129,032 

829,032 

1,129,032 

96,771 

-  .-     - 


9. 32 1. 161 


9.112,774 


The  decline  in  Russian  production  is  attributed  princi- 
pally to  the  strikes  at.  and  the  exhaustion  of,  the  wells  in 
the  Baku  area.  The  number  of  feet  drilled  in  1913  was 
219,625  against  192,423  in  1012.  Although  progress 
in  prospecting  on  new  oil-bearing  lands  was  made  during 
the  year,  it  is  too  soon  vet  to  arrivo  at  any  conclusions  as 
to  the  possibilities  of  the  two  areas  which  have  come  under 
exploitation.  Petroleum  prospecting  work  in  Gouria  was 
not  very  successful,  but  three  derricks  are  being  erected 
preparatory  to  commencing  boring  operations.  A  black 
thick  oil.  not  heavy,  has  been  met  with  in  the  district,  and 
it  is  possible  that  now  drilling  o|ierations  are  to  be  taken 
in  hand  prospects  in  this  locality  may  be  more  promising 
than  they  were  in  1913.  The  exploratory  work  done  during 
■  r  on  the  Tarnan  jieninsula  was  not  attended  with 
results    of    a    very     promising    character. 

According  to  a  review  of  the  petroleum  industry  in  1913, 
published  by  the  Baku  Petroleum  Association,  the  following 
-lan^t-s  took  place  in  the  production  of  crude  oil  during 
the  year  as  compared  with  the  figures  of  1912.  In  order 
to  show  the  leading  position  Russia  held  in  the  oil  industry 
"f  the  world  in  1901  the  approximate  figures  of  the  pro- 
bation of  that  year  are  also  given. 


Country. 

1901. 

1912. 

1913. 

1'iuttd  States 

Russia  

Tons. 
8,951,000 

10,984,000 

226.  Ill  HI 

813,000 
151,000 

4S4.IHHI 

Tons. 

29.161. noil 

9,324,000 

2,450,000 

1. 774.ni  III 
1,452,000 

1.177.o(iil 
1.709,000 

Tons. 
31,984,000 

9,113. IHHI 



toumuia     

Bast   Indies 

vustria-HuliKary 

>ther  countries 

2.96s. 

1,839, > 

1,645,000 

1,016,000 
1,919,000 

Total      

21.7H9.000 

47(147,000 

50,484,000 

Patents. 

I  nnii  fuel  feeding  d<  vices  therefor.  ('.  J.  Green- 
street.  St.  Louis.  Mo..  ISA.  Eng.  Pat.  1515,  Jan.  18, 
1913.     Under  Int.  Conv.,  Sept.  26,  1912. 

owtiKRF.D  coal  is  fed  from  a  hopper,  through  adjustable 
oors  at  the  bottom,  to  a  feed-box,  whence  it  is  trans- 
ited by  adjustable  conveying  gear  to  the  blower  placed 


just  In-low.  within  .(  casing.  The  an  onten  the  blower 
from  the  oasing  which  is  provided  «i(li  an  adjustable 
damper. — W.  II.  <  . 

Combustion  of  gaseous  oi  vapourous  combustM  ■  .    Ipparattu 
for    the    catalytic    combustion    *>f .     L.     Schmidt, 

I  insselilorf.  and  F.  (Crieger,  Berlin,  Germany.  Eng. 
Pat.  9078,  April  21,  1913.  Under  Int.  Conv.,  April  2), 
1912. 

A  hi  i;\K.itoftlie  Bunsen  t\  pe  is  titled  with  a  closed  hollow 
extension  made  of  a  highly  porous  refractory  material, 
Buch  as  closely  woven  asbestos,  impregnated  with  a 
catalytic  material  Buch  as  finely  divided  platinum  The 
gases  burn  on  the  outer  surface  of  the  porous  body,  no 
combustion  taking  place  within  it. — II.  II. 

t'ti'l;    Conifio.sitioii.s    fur    aiding    tin     combustion     of . 

A.  Morin,  L.  Ilamon  and  E.  Hess,  Montreal,  Canada. 
Eng.  Pat.  27,648,  Dec.  1,  1913. 

Thk  fuel  is  sprayed  with  a  solution  of  sodium  chlorate  or 
porchlorate  and  permanganate. — VV.  H.  C. 

Coal;  Preparation  of  a  solution  for  economising .     H. 

l,ewison.  Fr.  Pat.  465,995,  Dec.  8,  1913.  Under  Int. 
Conv.,  Sept.   1.  1913. 

A\  aqueous  solution  of  a  mixture  of  powdered  potassium 
nitrate,  60,  calcined  sodium  carbonate,  32,  and  potassium 
permanganate,  8%,  is  poured  over  ceal  for  the  purpose  of 
securing  a  more  complete  combustion  thereof. — H.  H. 


Fail  briquettes.  T.  H.  Peters,  sen.,  Chiswick,  T.  H.  Peters, 
jun.,  Brentford,  Middlesex,  G.  L.  and  ('.  P.  Tuxford, 
Richmond,  Surrey.      Eng.   Pat.  4757,  Feb.  24,   1914. 

PuWDKBKD  fuel  is  agglomerated  into  briquettes  by  means 
of  a  mixture  of  1  cwt.  of  Portland  cement,  5  oz.  of  potas- 
sium |>ermanganate,  and  5  lb.  of  ochre  to  each  ton  of  coal, 
coke,  or  peat. — H.  H. 


Coal  and  liqnit-  :    Briquetting by  means  of  a  mixture. 

of  pitch  unit  mix  resulting  front  the  distillation  of  tor  oils. 
V.  Moreau.  Fr.  Pat.  465,530,  Dec.  1,  1913.  Under 
Int.  Conv.,  Sept.  23.  1913. 

Coal  dust,  etc.  is  mixed  with  powdered  pitch,  and  sufficient 
tar  oil  is  added  to  dissolve  the  pitch,  the  resulting  paste 
being  moulded  into  briquettes. — H.  H. 

Briquettes  from    no-ste    wood  .    Manufacturi    of .     E. 

Eckstein  and  C.  Wislicki.  Fr.  Pat.  466,363,  Dec.  18, 
191.1. 

Waste  wood  or  sawdust  (80  kilos.)  is  impregnated  with 
rosin  (2.5  kilos.)  in  a  heated  vacuum  chamber,  and  the 
mass  is  compressed  into  moulds  which  have  been  sprinkled 
with  sawdust  to  prevent  adhesion  of  the  blocks. — H.  H. 


Agglomerating  coal  anil  other  powdered  materials;  Process 

for .      H.    Steven.   Fr.  Pat.  466.420,  Dec.  20,  1913. 

Under  Int  .Conv.,  Jan.  20,  1913. 
A  mixture  of  a  powdered  material  (».</.  coal  dust)  and 
an  agglomerant  is  subjected  in  moulds  to  a  series  of  pressing 
operations  of  increasing  intensity,  air  and  gases  being 
eliminated  in  the  first,  liquids  in  the  second,  and  con- 
solidation taking  place  in  the  third.  Any  cracks  produced 
bv  the  heavy  compression  are  closed  by  a  final  light 
compression.  The  apparatus  used  comprises  a  circular 
plate  containing  the  moulds  and  a  series  of  hydraulic 
pistons  of  uniform  size  at  the  top  for  entering  the  moulds 
but  of  varving  size  at  the  bottom  where  they  enter  a 
common  hydraulic  chamber.  The  varying  pressures  are 
thus  obtained  automatically  and  the  pistons  operated  by 
a  single  hydraulic  control."  The  pistons  are  withdrawn 
after  each  operation  and  the  moulding  plate  turned  to 
bring  the  next  moulds  into  position. — 11.  H. 


b:so 
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Waste  from    tool-mining   and  from    coking    installations  ; 

Utilisation    of by    mixing    with    coal    sludge.     0. 

Hilgenstock.     Ger.  Pat.  272,852,  Dec.  3,  1912. 

The  sludge  obtained  in  coal- washing  plants  is  made  to  How 

upwards  through  a  filtering  bed  of  the  dry  waste  from 
coal  mining  or  from  coking  installations. — A.  S. 

Distillation  of  coal.      I.  Stephenson,  Salisbury.      Eng.  Pat. 
13.104,  .lune  5,    1913. 

The  coal  is  continuously  charged  into  and  the,  coke 
discharged  from  a  series  of  vertical  retorts  heated  by  a 
continuous  supply  of  a  predetermined  proportion  of 
water-gas  from  a  pair  of  water-gas  generators.  The 
remaining  portion  of  the  water-gas  is  carburetted.  The 
producer  gas  obtained  from  the  water-gas  generators 
during  the  "  blow  "  period  is  burned  in  a  chamber  pro- 
vided with  a  number  of  cross  flues  in  which  the  air  used 
to  burn  the  water-gas  is  preheated.  The  hot  products  of 
combustion  of  the  producer  gas  also  serve  to  heat  the  flue 
or  flues  in  which  the  water-gas  is  carburetted. — W.  H.  C. 

Distilling  coal  in  largi  charges  ;  Process  of and  appar- 
atus   therefor.     H.    Breuille.     Second    Addition,    dated 
Nov.   10,  1913,  to  Fr.  Pat.  435,189,  Oct.  13,  1911  (this  J., 
1912.  323). 
Beneath  the  retorts  is  a  channel  provided  with  a  conveyor 
for  removing  the  ash  so  that  all  manual  labour  is  avoided. 

— W.  H.  C. 

Coke  ovens  ;    Process  and  apparatus  for  destroying  fumes 

from during     discharging     and     charging.     P.     J. 

Collin.     Fr.  Pat.  466,071,  Dec.  11,  1913. 

The  gas-outlet  pipes  of  coke  ovens  are  connected  by  elbow 
pipes  with  a  channel  passing  through  the  masonry  above 
the  ovens  and  leading  to  the  main  chimney.  This  channel 
is  opened  when  the  ovens  are  being  charged  ;  the  gases  in 
the  ovens  are  drawn  into  the  channel,  and  are  burnt  by 
air  admitted  for  that   purpose. — H.  H. 

Gas-producers.     J.  A.  Weil,  Stockton-on-Tees.     Eng.  Pat. 
4452,   Feb.   20,   1914. 

The  cylindrical  portion  of  the  rotary  grate  of  a  gas 
producer  is  set  obliquely  and  is  formed  with  a  corrugated 
periphery  to  crush  the  ash  and  facilitate  its  discharge. 

— W.  H.  C. 

Gas;     Apparatus  for    use    in    manufacturing .     J.    E. 

Cochran,  Assignor  to  The  National  Gas  Process  Co., 
Elkhart,  Ind.  U.S.  Pats.  1,096,223  and  1,096,224.  May 
12,  1914. 

(1)  The  gas  is  passed  in  succession  through  a  number  of 
compartments  formed  in  a  chamber  by  means  of  parti- 
tions, the  first  two  compartments  containing  agents  for 
removing  impurities  and  the  others,  through  which 
cooling  tubes  pass,  serving  as  condensing  chambers. 
Staggered  baffles  are  arranged  in  the  condenser  com- 
partments to  force  the  gases  into  contact  with  the  cooling 
tubes.  (2)  The  condensing  chambers  are  replaced  by  a 
single  chamber  provided  with  hollow  shell-like  baffles 
projecting  into  it  so  as  to  form  a  tortuous  and  narrow 
passage  for  the  fluid.  A  cooling  medium  is  circulated 
through  the  baffles.— H.  H. 

Gas  process  and  product.  W.  0.  Snelling,  Pittsburgh,  Pa., 
Assignor  to  Consolidated  Liquid  Gas  Co.,  Chicago,  111. 
U.S.  Pat.  1,096,797.  May  12,  1914. 
Acetylene  is  forced  under  pressure  into  a  vessel  partlv 
rilled  with  liquefied  propane,  butane  and  ethane,  and  the 
mixture  stored.  Whin  the  pressure  is  released,  the 
paraffin  hydrocarbons  vaporise  with  the  acetylene  and 
escape  in  admixture  therewith. — H.  H. 

Gas  or  smoke  washer.  O.  M.  Foster,  Elkhart,  Ind.,  Assignor 
to  American  Smoke  Washing  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,096,501,  May  12,  1914. 

The  gas  or  smoke  is  delivered  from  the  open  end  of  the 
pipe,   10,  beneath  a  series  of  concentric  hoods,   7,  8,  9, 


the  lower  edges  of  which  dip  into  the  washing  liquid 
contained  in  the  vessel,  1.  The  innermost  hood,  7,  is  open 
at   the  top,  the  next,   8,  closed  and  the  third  open  and 


connected  with  the  stack.     The  smoke  is  thus  compelled 
to  bubble  twice  through  the  washing  liquid. — W.  H.  C. 

Briquettes  of  coke  dust  alone  or  mixed  wit  i  wood  waste. 
J.  Alexander,  Altona.  Germany.  Eng.  Pat.  16,838, 
July  22,  1913. 

See  Fr.  Pat.  461,065  of  1913  ;   this  J.,  1914,  67.— T.  F  B. 

Briquettes;    Manufacture  of .     C.  Fohr,  Munich,  and 

E.  Kleinschmidt,  Frankfort  on  Maine,  Germany.  Eng. 
Pat.  17,519,  July  30,  1913.  Under  Int.  Conv.,  Aug.  2, 
1912. 

See  Ger.  Pat.  263,158  of  1912  ;  this  J.,  1913,  901.— T.F.B. 

Gas-producer.      C.      Whitfield,      Sydenham.      U.S.      Pat. 
1,096,774,   May   12,   1914. 

See  Eng.  Pat,  1117  of  1913  ;   this  J.,  1914,  190.— T.  F.  B. 

Qas  wash  r  or  scrubber.     W.  J.  Fiddes,  Tottenham.     Eng. 
Pat.   13,813,  June  14,   1913. 

See  U.S.  Pat.  1,095,835  of  1914  ;  this  J.,  1914,585.— T.F.B. 

Generator  gas.  water  gas,  and  the  like  ;  Purifying  apparaUu 

for .     Berlin-Anhaltische    Maschinenbau-Akt.-Ges.. 

Berlin.  Eng.  Pat.  28.389,  Dec.  9,  1913.  Under  Int. 
Conv.,  Dec.   11,  1912. 

See  Ger.  Pat,  271,122  of  1912  ;   this  J.,  1914,  472.— T.F.B. 

Process  of  treating  sulphur-bearing  materials.     Eng.   Pat. 
21,3S5.     See  VII. 


IIb.  -DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 

An  tic  acid;  Manufacture  of by  the  destructin  dis- 
tillation of  woodu  matters.  G.  Calvert,  London.  Eng. 
Pat.  10,687,  May  6,  1913. 
Coffee  husks  or  the  like  are  heated  in  a  continuous 
retort  provided  with  a  screw  conveyor  and  the  gaseous 
products  of  distillation  are  drawn  off  and  treated  for  tin- 
recovery  of  acetic  acid  and  then  returned  to  the  furnace 
where  they  are  burned  to  assist  in  the  heating  of  the 
retort.— W.  H.  C. 


H'o<»/  . 


ood ;     Process   for    the    continuous    distillation    of • 

E.  J.  J.,  B.  O.  A.,  and  O.  A.  R.   Pampe.     Ger.  Pat. 
272,725,  Oct,  24,  1911. 
A   definite   temperature  is   maintained   in   the  still   0) 
means    of    a    diaphragm-regulator.       The     regulator     If 
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connect. .1  with  a  rectifying  column,  dephlogmator,  and  oil 
separator  in  such  a  manner  thai  when  the  temperature 
of  the  distillation  gases  falls,  further  heal  ia  applied  by 
iiir.iii-.  ,'t  a  closed  heating  coil,  « bilsl  when  the  temporatun 
kj  high,  a  quantity  "f  the  Lighter  and  Lower-boiling 
oils  is  run  into  the  still  from  the  oil  separator.     T.  F.  B, 

.IminmiiH  from  Ih'  products  of  thi  dettructivi  disliUa 
coal   in    the    itki  .      Direct    recovery    of —  C     Still 

Recklinghausen,  Germanv.  Gng.  Pat.  28,245,  Dei  B 
1013.  Addition  to  Eng  Pat.  28,072  of  1012,  dated 
Deo,  6,  1011  (this  J„  1013,  500). 

:  \  the  reheating  apparatus  in  the  principal  patent 

md  the  intermediate  cooler,  a  gas  exhauster  ia 

provided    which  serves  for  imparting  motion  to  the  gases 

within  I h«-  plant,  and  an  additional  final  cooler  is  a r 

behind  the  ammonia  Baturator.     A  certain  volume  of  the 

ammonia  freed     gases    is     returned     to    the     main    gas 

current    al    .i    point    between   the   cooling   and    reheating 

whereby    the   volume  of  gases   to   be   reheated   ia 

nted  and  their  capacity  for  saturation  with  aqueous 

vapour  enhanced.     ( 1.  R. 

g  rotary  tubular  kilns  ;  Method  of—  -.  W.  Engel- 
har.lt.  Fr.  Pat.  166,347,  Dec.  18,  1913.  Under  Int. 
Coin..  Doc.  30,   1912. 

Liquid  fuel  is  forced  under  pressure  through  parallel  or 
converging  jets  into  the  end  of  the  kiln  which  is  obstructed 
or  narrowed  at  a  point  somewhat  in  advance  of  the  nozzles 
sothat  the  fuel,  and  the  air  drawn  with  it,  are  thoroughly 
led  at  this  point. and  a  zone  of  intense  combustion 
produced.  — H.  ft. 


III.— TAR  AND  TAR  PRODUCTS. 

m-Ani-idint  nnd  dimethyl-m-anisidine.     F.   Reverdin  and 
A.  de  Luc.      Bet..  1914.  47,  1537—1545. 

To  pre|>are  m-anisidine,   i'„H  ,(t  it  II  3).NH2,  a  solution  of 
commercial   m-aminophenol   (lln  grms.)   in  a   mixture  of 
»ater  (100  c.e.)  and  glacial  acetic  acid  (70  c.c.)  was  shaken 
with  acetic  anhydride  (100  c.c.)  and  kept  at  the  tempera- 
ture of  the  water-bath  for  half-an-hour.     On  cooling,  the 
acetyl   derivative   separated.      This    (152    grms.)    was    dis- 
solved in  an  aqueous  solution  (300  c.c.)  of  sodium  hydroxide 
(50  grms.)   and   well   shaken   with   methyl   sulphate   (100 
added   in   small    portions.     The   yield   in   each   of 
.vo  operations  was  well  over  90%  of  the  calculated 
amount.     The  resulting  acetyl- m-anisidine  was  crystallised 
from  50°o  alcohol  and  hydrolysed  by  heating  for  20  mins. 
"ti  the  water  hath   with  its  own  volume  of  hydrochloric 
acid   (2:  1).     On    pouring    the    product    into    water   and 
tendering  alkaline  with  ammonia,  m-anisidine  was  obtained 
as  an  oil  of  b.  pt.  243    C.     Several  salts  and  derivatives 
arc    described  ;     m anisidine-azo-d-naphthol     forms     red 
needles.      Dimethyl-m-anisidine,      C6H4(OCHa).N(CH,)„ 
»as  prepared  by  gradually  adding  m-anisidine  (12  grms.)  to 
methyl  sulphate  (24  grms.)  and  subsequently  heating  for 
»n  hour   on   the   water-bath.     The   product    was   poured 
into  sodium  hydroxide  solution  and  to  the  separated  base 
"»  added  acetic  anhydride  (20  c.c.)  in  small  portions  to 
toetylate  the   primary   and   secondary   base   contained  in 
'lire.     After  warming  for  an  hour  the  solution  was 
leutralised  with  sodium  carbonate  and  distilled  with  steam. 
liimethyl-m-anisidine,  boiling  at  237    ( .'.,  was  thus  obtained 
n  a  75°„  yield.     The  nitration  of  this  base  is  described. 
he  chief  products  being  4.6-dinitrodimethyl-m-anisicline 
md  3-mcthylnitramino-4.ti-dinitro-l-anisol.^J.  R. 

yclic  hydrocarbon* ;   Hydroge notion    of by   means  of 

monium .     P.  Lebeau  and  M.  Picon.    Comptes 

rend.,  1914,  158,  1514—1517. 

ODTOH,  (2  —  III    atoms),    was    dissolved    in    a    solution   of 

aphthalene  in  anhydrous  liquid  ammonia.     The  action 

;    under   pressure   at   155  C.      The    resulting 

ta    were    sodamide.    tetrahydronaphthalene,  (90°o 

■eld),  and  a  considerable  proportion  of  an  unidentified 


solid  oomp I.  ((  KHl8),  win. -h  boiled   with  deoomp 

tion    at     hhi   i   .    producing,    apparently,    ..    mixture    ••( 

I  Hj.andCoH,,      i    1..  F. 

I'M  I 

Sulphophenol-o-carboxylu     acids;    Protest    fur    producing 

compounds  containing  derivatives  cf .     Farbenfabr. 

i  orm   I-'.  Bayei  und  Co.     Pr,  Pat    168,2  16   Di      16,  1913, 

i  n. l.a  I i.t .  Com..  Fob.  IT.  1913. 

I'm  i  si ilphoc hi.  Tiiles  of  aromatic  o-hydroxy.  <a.|- 

are    condensed    with    ammonia,    amine-,    aminophei 

anillloliaphthols.   or   their  Bnlphonic   or  Carboxvlic   ...  i.ls  or 

other  derivatives.  For  example,  solicylsulphamide, 
rIOOC(HO).C,H,.SO,NH„  ia  obtained   bj    the  action  of 

a.p us   ammonia    on    the    p-sulphochloride   of   Balicyhc 

a.  id.  The  products  may  be  used  In  the  preparation  of 
dyestuffs.— T  1".  B. 

A  nlliniijuiiioni -a-nilii'i .i  ;      Process     for      preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 

Pat.  271,790,  Feb.  18.  1913. 
,i    HALOGEN-ANTHi:  mji  iminks     are     heated     with     coppor 
cyanide  in  presence  of  an  indifferent  solvent,  to  produce 
anthraquinone-a-nitriles.      T.  F.  B. 

II  Ihuiiiinmlihi iizi/I  .niljiliii/i   anil  Us  derivatives:  Process 

fur    preparing .     Chem.    Fabr.    vorm.     rVeilei  tei 

Meer.     Ger.  Pat.  272,292,  Nov.  I,  1912. 

Akomatio  amines  or  their  homologues  or  substitution 
products  with  free  p  position  to  the  amino  group  or  groups 
(aniline,  ethylaniline.  o-  or  m-toluidine,  o-chloroaniline, 
metanilic  acid,  m  phenylenediamine,  or  a-naphthylamine) 
are  treated  with  formaldehyde  and  an  alkali  thi. .sulphate 
in  presence  of  an  acid.  The  products  are  derivatives  of 
n   diaminodibenzyl  sulphide,  (NB  ..(. ,  11,. i  H,)  ,s. 

— T.  F.  B. 


Acetoacetanilide-pcarboxylic   arid:   Process  for   preparing 

.     Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat. 

272,530,  May  15.  1913. 

\ u'KTANII.IDE-7>-cakboxyuc      acid.       which      is      a 

valuable  azo  dyestuff  component,  is  obtained  by  saponify- 
ing its  esters  with  caustic  alkalis  :  no  other  decora].. .sit ion 
of  the  molecule  takes  place. — T.  F.  B. 

Accioacelanilidt  :  Process  for  preparing   '  of . 

Farbenfabr.  vorra.  F.  Baver  und  Co.     Ger.  Pat.  273,321, 

May  10,  1913. 
Ac 'ETOACETASiLiDE-p-CABBOXYLic  acid  esters  are  obtained 
by  heating  p-aminobenzoic  esters  with  acetoaceti.  ester, 
either  alone  or  in  presence  of  a  diluent.  The  yields  are 
good,  whereas  when  the  isomeric  aminobenzoic  esters  are 
used,  the  reaction  is  very  incomplete. — T.  F.  B. 

Acridine     derivatives    from     mninohydroxynaphthalenesul- 
phonic  acids  ;  Proa  ssfor  pri  paring .  Farbwerke  vorm 

Meister.     Lucius,     und     Briinintr.      Ger.     Pat.     272,612. 
Dec,  ti.  1912. 

l-AMINOHYDROXVNAI'HTHAI-ENESrLPHi)MC        acids        which 

have  a  free  2-position  or  2-aminohydroxynaphthalene- 
sulphonic  acids  with  a  free  1 -position  are  treated  with  a 
tertiary  aromatic  amine  and  formaldehyde  in  presence  of 
dilute  mineral  aeid.  The  properties  and  composition  of 
the  products  indicate  that  they  are  ;>-dialkylamino-m.s- 
phenyldihydroxynaphthaeridines. — T.  F.  B. 

Motion  products  of  the  anthraquinont  series;  Process 

for     preparing      nitrogenous .       Farbwerke      vorm. 

Meister.     Lucius,    und    Briining.     Ger.     Pat.     272.til3. 

Dec.  14.   1912.     Addition  to  Ger.  Pat.  270,790  (see  this 

.1.,  1914.  475). 

a-HALOCiENANTHRAQt.i>OXES      or      their     derivatives      or 

substitution  products  are  heated  with  salts   of   aromatic 

glycines,    prcferablv    in    presence    of    substances    which 

c  2 
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combine  with  acids  (acetates),  under  pressure  to  a  high 
temperature  {e.g.  160° — 170""  ('.).  The  products  are 
identical  with  those  obtained  according  to  tier.  Pat. 
270,789  (this  J.,  1914.  474).— T.  F.  B. 

Condensation  j>roducts  of  the  anthraquiiioiu  serii  •  .   Process 

for      preparing      nitrogenous .      Farbwerke     vorru. 

Meister.  Lucius,  und  Briining.  Ger.  Pat.  -72,(514, 
Dec.  15.  1912.  Addition  to  Ger.  Pat.  265,725  (see  this 
J..   1913.   1060). 

ti-ARYLAMiN'OANTHRAQUiNONES,  or  the  acridinc  compounds 
derived  from  them,  are  melted  with  naphthols  and  zinc 
chloride.— T.  F.  B. 

Anthraquinone;    Proems  for  preparing .     Farbwerke 

vorm.  Meister.  Lucius,  und  Briining.  Ger.  Pats.  273.318, 
Dec.  14.  1912.  and  273.319,  Feb.  11,  1913. 

(1.)  Anthracene  is  oxidised  to  anthraquinone  by  means  of 
iron  chlorate  or  a  mixture  of  an  alkali  chlorate  and  an  iron 
salt.  (2.)  The  chlorates  or  salts  of  other  metals  which  can 
exist  in  the  bivalent  or  tcrvalent  form,  are  used  to  oxidise 
anthracene.  In  this  and  the  previous  patent,  alkaline- 
earth  chlorates  mav  be  used  instead  of  alkali  chlorates. 

— T.  F.  B. 

Anthraquinone  S  \.\' -oiazine  ;   Process  for  preparing . 

Farbwerke  vorm.  Meister.  Lucuis,  und  Briining.  Ger. 
Pat.   273.444.   March  20.   1913. 

Anthraqvinone-N-1.1'-oxazine  is  prepared  by  treating 
with  condensing  agents  the  2-methoxy-l.l'-dianthrimide 
obtained  by  the  action  of  1-chloro-anthracpiinone  on  1- 
amino-2-niethoxvanthraquinone  (see  also  Ger.  Pats. 
266,945  and  266>46  ;   this  J.,  1913,  1151).— T.  F.  B. 

Amino-deriratices  of  anthraquinone  ;   Process  for  preparing 

.     Farbwerke  vorm.  Meister.  Lucius,  und  Briining. 

Ger.  Pat.  273,810,  Julv  11,  1913.  Addition  to  Ger.  Pat. 
267.212  (see  this  J.,   1913,   1151). 

ANTHRAQriNONE-l-sn,PHONic  acid,  anthraquinonedi- 
sulphonic  acids,  or  derivatives  of  anthraquinonesulphonie 
acids  are  converted  into  the  corresponding  amino  deriva- 
tives by  treatment  with  ammonia  in  presence  of  a  barium 
compound  which  will  combine  with  the  free  sulphurous 
acid  liberated  during  the  reaction. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 


Thujin.     A.   G. 


Perkin.     Chem.   Soc.   Trans.,    1914.    105, 
1408—1413. 


Thujin,  isolated  by  Rochleder  and  Kawalier  in  1858 
(Wien.  Akad.  Ber.,  29,  10)  from  the  green  portions  of  the 
Arbor  vita  (Thuja  occidentalis),  is  found  to  consist 
of  quercitrin,  with  a  trace  of  another  glucoside,  also 
probably  of  the  flavonol  group,  whilst  thujetinic  acid  is 
composed  mainly  of  quercetin.  Thujigenin  is  not  regarded 
as  a  definite  compound. — F.  Sodn. 

Sanlalin  ;    It  est  arches  on .     Part  II.     J.  (_'.  Cain,  J.  L. 

Simonsen,  and  C.  Smith.     Chem.  Soc.  Trans.,  1914,  105, 
1335—1342.     (See  this  J.,   1912,  580.) 

Molecular  weight  determinations  by  Bargers  method 
indicated  C3(1H,,sO10  as  the  formula  of  santalin.  Ethvlcar- 
bonatosantalin.  C3OH26Oi0(COO<'.,H5),,.  was  prepared  by 
treating  an  alkaline  solution  of  santalin  with  ethyl  chloro- 
formati .  After  purification  by  dissolving  in  ethyl  benzoate 
and  precipitating  with  benzene,  it  formed  a  reddish-brown 
powder,  which  could  be  hydrolvsed  with  the  production  of 
santalin  by  warming  with  dilute  potassium  hydroxide. 
It  was  not  acted  upon  by  diazomethane  and  could  not  be 
further  methylated.  Santalin  monomethvl  ether. 
CjgHM0,(OCH,)4,  was  formed  doling  tin-  methylation  of 
santalin  and  melted  at  24S  — 250  C.  It  was  insoluble  in 
alkalis  and  was  not  acted  upon   by  the  usual  hydroxyl 


reagents.  Similarly  to  the  dimethyl  ether  it  gave  a  mix- 
ture of  anisic  and  veratric  acids  on  oxidation  with  alkaline 
]H'rmanganatc  solution.  Nitrosantalin  monomethvl  ether. 
CasHjgO^NOoJ^OCHj),,  was  purified  by  dissolving  in  acetic- 
acid  and  precipitating  with  water.  It  was  an  amorphous 
brown  powder,  soluble  in  alkalis  and  not  melting  below 
300^  C.  Oxidation  of  nitrosantalin  dimethyl  ether  yielded 
anisic  acid,  4-nitro-2.3-dimethoxvbenzoic  acid  and  two 
other  acids.  It  was  concluded  that  the  skeleton  formula 
of  santalin  might  be  that  of  a  dianthracene  derivative. 

— F.  Shdn. 

Datiseetin  ;    The  constitution  of .     J.  Leskiewicz  and 

L.  Marchlewski.     Ber..   1914.  47,  1599—1600. 

From  the  products  of  the  oxidation  of  datiseetin  (a  colour- 
ing matter  present  in  Datisca  Cannabina)  with  bromine, 
bromosalievlic  acid,  and  tetrabromophloroglucinol  were 
isolated,  since  wie  suostance  is  an  isomeride  of  luteolin, 
and  yields  tetrabenzoyl  and  acetyl  derivatives,  these 
results  are  in  agreement  with  the  conception  of  datiseetin 
as  1.3.1'-trihydroxyflavonol. — G.  F.  M. 

Indigo  production    in    India.     Rept.    on   the   Progress  of 
Agriculture  in  India  for  1912-13.     [T.R.] 

The  area  under  indigo  in  India  in  1912  declined  by 
nearly  20°o  to  214,500  acres,  the  output  of  dye  declined 
by  21°0  and  the  price  by  5-4%.  The  reduction  of  area  is 
probably  due  to  some  extent  to  declining  yield  as  well  as 
to  falling  prices,  the  crop  having  been  affected  by  a  con- 
dition which  seriously  reduces  the  yield  of  "  khoonties  " 
and  the  production  of  seed,  in  the  Java  plant. 

The  Bihar  Planters'  Association  having  found  itself 
unable  to  continue  its  subscription  to  the  maintenance  of 
the  Sirseah  Research  Station,  the  latter  has  been  closed. 

It  has  been  agreed  that  the  most  efficient  methods  of 
manufacture  now  in  vogue  in  Bihar  certainly  extract 
within  30%  of  the  possible  amount  of  the  colouring 
principle  and  that  the  present  state  of  the  industry  does 
not  justify  further  search  for  improved  methods  which 
would  be  likely  to  promise  at  best  a  further  15  °0  of 
outturn  in  return  for  considerable  capital  expenditure  on 
reorganisation  of  plant.  It  has  consequently  been  decided 
that  the  improvement  of  yield  by  a  botanical  study  of 
the  crop  and  by  selection  of  the  best  type  of  plant  offers 
the  best  chance  of  success,  and  this  work  is  being  under 
taken  at  Pusa. 

Patents. 

Vat   [anthracene]   colouring   matters;    Production   of 

J.  Y.  Johnson,  London.  From  Badische  Anilin  un< 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Ens 
Pats.  12,817  and  27,010,  June  2  and  Nov.  24,  19*13. 

A  nitro  or  amino  derivative  of  normal  or  iso-dibem 
anthrone  is  treated  with  a  "reactive"  chloride,  viz.,  alu 
minium  chloride,  antimony  pentachloride,  phosphoru 
trichloride,  or  phosphorus  pentachloride.  The  reaction  i 
preferably  carried  out  in  presence  of  nitrobenzene.  Th 
products  give  grey  dyeings  which  are  faster  towards  hype 
chlorite  solutions  than  the  dyeings  obtained  from  th 
known  grey  dyes  of  this  class.  (Reference  is  directed  i 
pursuance  of  Sect.  7,  Sub-sect.  4,  of  the  Patents  an 
Designs  Act,  1907,  to  Eng.  Pat.  22,519  of  1905:  this  J 
1906,  634.)— T.  F.  B. 

.Jzo  dyes  containing  an  arylsulphonic  ester  group  ;    Mam 

facture  of .     Anilinfarben- und  Extract-Fabr.  vorn 

J.  R,  Gc  gv,  Basle,  Switzerland.  Eng.  Pat,  30,05. 
Dec.  31,  1913.  Under  Int.  Conv.,  Jan.  2,  1913. 
The  arylsulphonic  esters  of  aminophenols  (other  than  thi 
of  o-aminophenol)  are  used  for  the  production  of  monoa; 
or  primary  or  secondary  disazo  dyestuffs.  The  dyestut 
have  a  great  affinity  for  wool  in  neutral  solutions,  tl 
shades  produced  being  fast  to  milling,  whilst  the  dyeini 
on  silk  an-  fast  to  water.  Their  lakes  are  very  fast 
sublimation.  For  example,  orange-red  dyestuffs  arc  pr 
duced  from  the  p-aniinophenyl  ester  of  p-toluenesnlphon 
acid  after  diazotisation  and  combining  with  jS-naphtho 
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Iiv  combining  the  diazo  compound  witli  l-phenyl-3 
methyl-5- pyrazolone, yollowish green dyestuffs  are  obtained 
A  Mm'  lil. i<k  dyestuff  is  obtained  by  diazotising  the  m- 
■aunophcnyl  ester  of  p-toluenesulphonic  acid,  combining 
with  l.8-aniinonaphthol-3.6-disulphonic  acid  in  acid 
tolution,  and  combining  this  product  in  alkaline  Bolution 
with  diaiotised  p-aminophcnvl  ester  of  p-toluenesulphonic 
acid      T.  F.  B. 


.trn'/y  stuffs  .    Production  of  new  diazotisable .   Farhen- 

fabr.  viirm.  F.  Bayer  una  Co.     Kr.  Pat    165,794,  I1 
1913.     Under  Int.  Conv.,  Jan.  7  and  June  28.  1913. 

>»s  which  give  yellow  shades  when  developed 
with  i  naphthol  art-  obtained  by  combining  the  diazo 
compounds  of  nitro-(acetylamino-)arylacidyl  derivatives 
of  aromatic  diamine-sulphonic  or  ckrboxylic acids  with  the 
pyrazolones  or  pyrazolone-carboxylic  acids  derived  from 
Mainothiazoles,  •  .g.  dehydrothiotoluidine  ur  Primuline, 
and  afterwards  reducing  (saponifying)  the  nitro-(acetyl- 
annno.  )group.  Examples  of  the  first  component  are 
intr.i  (a. .!  \  lamino)bcn*ovlphenvlenediamine-sulphonicor 
-carboxylic  acid,  or  the  corresponding  derivatives  of 
heimdinesulphonic  acid,  diaminostilbenedisulphonic  acid, 
etc.-^I.  B. 


dyesluffs  ;    Process  for  prf /taring .      Farben- 

fabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  273.536. 
15,  1912. 
Derivatives  of  2.3-naphthisatin  halogenated  in  the 
naphthalene  nucleus,  and  in  which  the  a-keto  oxygen 
i»  replaced  by  chlorine  or  an  anilino  or  similar  group. 
tdensed  with  components  necessary  for  the  forma- 
tion of  indigoid  dyestuffs.-  -T.  F.  B. 

lot  dyesluffs  analogous  in  constitution  to  indirubin  ;  Proems 

for  preparing .      Faxbenfabr.    vorm.    F.    Baver  und 

'icr.  Pat.  273,537,  Aug.  30,  1912. 

Bilooekated     2.3-naphthisatins  are     condensed     with 

oxjthionaphthene,     indoxyl,     or  analogous    compounds 

containing    the    group,    CH..CO,  or    their    substitution 
products—  T.  F.  B. 

Indigo  rat.    Preparation  /suitable  for  the .      A.Schmidt 

and  A.  Steindorff.  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining.  Hochst  on  Maine.  Germany. 
l.S.  Pat.  1,096,060,  May  12.  1014. 

See  Eng.  Pat.  17.045  of  191 1  :   this  J.,  1912.  808.— T.F.B. 


Sutmnurised  dyes  and  process  of  making  tame.  H. 
Hamann,  Dessau,  Assignor  to  Act. -ties.  f.  Anilinfabr., 
BeKin.     U.S.  Pat.   1,096,715,  May  12,  1914. 

Sn  Fr.  Pat.  454.782  of  1913  :   this  J.,  1913.  863.— T.  F.  B. 


4a>  duestuffs.  H.  Jordan  and  \V.  Neelmeier,  Leverkusen. 
Assignors  to  Farbenfabr.  vorm.  F.  Baver  und  Co., 
F.lberfeld.  Germany.      U.S.  Pat.  1.(197231. May  19.  1914. 

-«Fr.  Pat.  457.840of  1913;  this . I.,  1913.  1004.— T.  F.  B. 

1  at    [anthracene]    dyesluffs  ;     Green and    process    of 

making  same.  B.  Maver.  Assignor  to  Soc.  of  Chem. 
Industry  in  Basle.  Switzerland.  U.S.  Pat.  1.097.343. 
May  19,  1914. 

Sis  Ger.  Pat.  261,557  of  1912  ;  this  J.,  1913,  822.— T.  F.  B. 

■ii"    dyestuffs     containing     arylsulphonic      ester     groups; 

Prw**,    for    preparing .     Fabriques    de    Couleurs 

d  Aniline  et  d'Extraits  ci-dev.  J.  R.  Geigv  Fr  Pat 
466.161    Dec.  13,  1913.     Under  Int.  Conv.,  Jan.  2,  1913. 

•">"  Eng.  Pat.  30.055  of  1913  ;    preceding.— T.  F.  B. 

Manufacture  of  pigments.      Eng.   Pat.  20,100.      See   XIII. 
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Paper  and  paper  yam*. ,    Dry  Ihs  of . 

idle  and  II.  P.  Stevena      Chem.  News,  1914.  109. 
242     2ii 

Tmk  strongest  Swedish  "  kraft  "  papers  used  for  the 
manufacture  of  paper  yarns  show  a  tensile  breaking 
length  in  the  machine  direction  of  over  9  km.  ;    papers 

made   from    licdychluiii   f.,r   the  sane-   purpose  show    over 
10  km.     When   thoroughly   wetted,   the  Btrength  ol 
Swedish  papers  either  disappears  altogether  oi 

.  negligible  quantity  (highest  0-58  km.);  the  Btrength 
of  wet  Hedychiuni  papers  is  still  considerable  (1-58  km.). 
The  modern  process  of  twisting  paper  yarns  from  the 
Snished paper, subsequently  moistened,  resi.  rease 

of  the  dry  strength,  the  yarns  from  the  Swedish  papers 
showing  an  average  breaking  length  of  6-89  km.  and  those 
from  Hedychiuni  papers  7  37  km.  <in  the  other  hand, 
the  Btrength  of  thoroughly  wet  paper  yarn  is  very  much 
greater  than  the  strength  of  the  original  paper  in  the  wet 
state.  Yarns  from  the  Swedish  papers  showed  a  wet 
Btrength  of  4- 18  km.  on  the  average,  and  yarns  from 
Hedychiuni,  4-90  km.     This  increase  of  «  'h  as 

between  paper  and  paper  yarn  is  due  to  the  twisting  of  the 
strips.     Yarn   made  in   the   old   way,   by  -'n[)s 

without  drying  and  finishing  the  paper,  gave  inferior 
results,  both  dry  and  wet.  In  the  manufacture  of  yarn, 
the  general  rule  is  to  produce  a  paper  of  a  substance  of 
40 — 44  grms.  per  sq.  m.  and  to  vary  the  count  of  the  yarn 
by  varying  the  width  of  the  strips. — J.  F.  B. 

Sulphite  pulp  tcaste  lyes  ;  Disposal  of .     Lassar-Cohn. 

Chem.-Zeit.,  1914,  38,  657— t.  - 
A  report  on  the  disposal  of  the  waste  lyes  from  two 
sulphite  pulp  mills  in  the  neighbourhood  of  Konigsberg. 
The  effluent  from  one  mill  is  discharged  into  the  tow  n  sewers 
for  irrigating  the  sewage  fields.  The  admixture  of  the 
sulphite  lyes  with  the  sewage  has  produced  a  beneficial 
effect  upon  the  crops,  the  large  proportion  of  non-nitro- 
genous organic  matter  introduced  by  the  lyes  having  an 
effect  similar  to  that  produced  by  the  straw  of  farm-yard 
manure  when  used  in  conjunction  with  town-sewage, 
great  bacterial  activity  being  thereby  induced.  The 
soluble  sulphur  compounds  probably  also  play  an  important 
part,  for  it  has  been  shown  that  electrolytically  prepared 
phosphates  are  by  no  means  so  successful  as  ordinary 
superphosphates,  owing  to  the  absence  of  calcium  sulphate. 
The  waste  lyes  from  the  other  mill,  situated  at  the  mouth  of 
the  river,  are  carried  out  into  the  bay  by  tank-steamers 
and  gradually  discharged  on  the  voyage.  Here  again, 
a  beneficial  result  is  recorded.  The  organic  matters  of  the 
he  encourage  the  growth  of  the  plankton,  which  attracts 
the  fish,  and  the  local  fishery  statistic-  show  considerable 
increase.  The  question  of  p'rofitable  or  even  costless  dis- 
posal of  the  lyes  still  awaits  solution.  The  hygroscopic 
nature  of  the  "solid  matters  of  the  lyes  makes  them  un- 
suitable for  fuel  briquettes,  although  small  quantities  are 
successfully  applied  for  briquetting  blast -furnace  .1 
the  evaporation,  however,  is  a  difficult  problem.  Over 
2  million  kilos,  of  waste  lyes  are  produced  daily  by  the 
German  pulp  mills  alone. — J.  F.  B. 

Pseudo-tannins      in      sulph.te-ceUulose     extracts.     Moeller. 
See  XY. 

Detection  of  sulphite -cellulose  extract.     Gansser.     See  X\  . 

Pat  i 

Aircraft  Fabric  [conducting  electricity]  for  use  in  the 
'    manufacture    of .     R.     Weil.     Hanover.     Germany. 

En».   Pat.   23.932.   Oct.   22.    1913.     I  nder   Int.   OonT., 

Jan!   16,  1913. 
Fabrics   are   treated   with   finely   powdered   graphite   or 
with  a  mixture  of  rubber  and  graphite   or  with  each  suc- 
cessively     The    conducting    material    i«    so    applied    or 
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brushed  into  the  fabric  that  any  movement  of  the  latter 
independent     of    the    conducting    powder   is    impossible. 

—J.  F.  B. 

Fur  and  hair;    Process  for  carottin; .       L.    F.    Paris, 

Paris.     Eng.  Pat.  5409,  Mar.  3.1914.     Under  Int.  Conv., 
Mar.  5,  1913. 

Fur  or  hair  intended  for  the  manufacture  of  felt  is  sub- 
jected to  the  action  of  nitrous  anhydride,  nitrosyl  chloride, 
and  a  combination  of  nitrosyl  chloride  with  a  metallic 
chloride,  e.g.,  ZnNOCl3,  or  a  mixture  capable  of  yielding 
such  substances,  together  with  a  small  excess  of  nitric 
and  hydrodrochlorie  acids.  Example  :  for  a  yellow 
carotting  fluid,  sodium  nitrite  and  nitrate  (300  grms.  of 
each)  are  dissolved  in  S  litres  of  water  and  100  c.c.  of 
commercial  sodium  hypochlorite  solution  added.  A 
mixture  consisting  of  nitric  acid  (sp.  gr.  1-31),  1800  c.c.  ; 
hydrochloric  acid,  500  c.c.  ;  zinc  chloride  solution  (sp.  gr. 
1-4-).  350 c.c.  is  then  stirred  in  and  the  skins  treated  inthe 
ordinary  way.  A  neutral  salt,  e.g.,  a  strontium  or  barium 
salt  may  be  added  to  impart  a  lustre  to  the  hair  and  preci- 
pitate any  sulphuric  acid  present. — J.  F.  B. 

Acetylcellulose    solutions;     Manufacture    of .      D.     E. 

Reid.  Assignor  to  Eastman  Kodak  Co.,  Rochester,  N.Y. 
U.S.  Pat.   1,095,999,  May  5,   1914. 

Acetylcellulose  is  dissolved  in  a  solvent  of  low  boiling 
point,  mixed  with  a  transparent  non-oleaginous  liquid 
which  is  not  a  solvent  of  cellulose,  has  a  relatively  high 
boiling  point,  is  incapable  of  combining  chemically  with 
the  cellulose  or  the  solvent,  and  is  non-inflammable. 
A  solution  of  acetylcellulose  in  acetone,  containing  penta- 
chloroethane  in  the  proportion  of  50 — 100%  of  the  weight 
of  the   cellulose,   is  specified. — J.  F.  B. 

Cellulose  esters  ;    Process  for  preparing .     Knoll  und 

Co.     Ger.  Pat.  272,121,  Dec.  20,  1911. 

Cellulose  or  an  analogous  compound  is  treated  with  an 
organic  anhydride  in  presence  of  a  salt  of  an  ester-sulphuric 
acid.  By  adjusting  the  conditions  of  the  reaction,  acidyl- 
celluloses  soluble  in  chloroform  and  insoluble  in  acetone, 
or  soluble  in  acetone  may  be  obtained.  Salts  of  the 
weaker  bases  are  the  more  active  catalysts. — T.  F.  B. 

Pulp   stuff;     Apparatus  for   refining for   use   in   the 

manufacture   of  paper   and   the   like.     T.    H.    Nash,    St. 
Pauls  Cray,  Kent.     Eng.  Pat.  0876,  Mar.   18,   1914. 

The  stuff  is  contained  in  a  mixing  chest  having  a  well- 
shaped  or  semi-circular  bottom  in  order  to  retain  the 
heavy  impurities  which  settle  out ;  an  agitator  or  zig-zag 
frame,  mounted  on  a  horizontal  shaft  in  bearings  situated 
in  the  ends  of  the  chest,  serves  to  keep  the  pulp  well 
mixed.  At  a  point  above  the  lowest  level  of  the  chest  is 
a  sluice  from  which  the  stuff  may  be  discharged  in  a  regu- 
lated stream  into  a  shoot,  which  delivers  it  down  an  inclined 
base,  feeding  the  stuff  between  the  roll  and  bed-plate  of  a 
beating  engine.  The  beating  apparatus  may  consist  of  one 
or  several  rolls,  with  their  respective  bed-plates,  arranged 
consecutively  on  the  inclined  base.  After  treatment 
under  the  lowest  beater-roll  the  stuff  is  returned  to  the 
mixing  chest  by  a  pump. — J.  F.  B. 

Papers  ;    Manufacture  of  opaque .     A.  D.  Daigre  and 

L.  P.  A.  A.   Bailleul,  Paris.     Eng.   Pat.   7883,  Apr.  3, 
1913. 

Opaque  papers  are  made  by  the  superposition  of  two  or 
more  layers  of  paper  or  partly  manufactured  moist  paper 
coming  from  the  paper-forming  wires,  the  inner  faces  of  the 
outside  layers  being  coloured  or  coated  and  the  whole 
united  in  a  single  sheet  by  suitable  couch  or  press  rolls. 
Preferably,  the  opaque  or  coloured  layer  is  applied  in  the 
form  of  a  very  fine  paper  pulp  introduced  between  two 
outer  layers  of  paper  so  that  under  pressure  it  tends  to 
fill  up  the  pores  of  the  inner  surfaces  of  these  layers.  This 
opaque  intermediate  layer  may  be  composed  of  a  basis  of 
magnesium  carbonate  with  the  necessary  quantity  of 
colouring  matter  and  a  small  proportion  of  finely  beaten 
rag  or  other  stock. — J.  F.  B. 


Paper;   Manufacture  of  a  fiexibh  and   waterproof  material 

from .     G.    Magnasco,    Genoa,    Italy.     Eng.    Pat. 

18,836,  Aug.  19,  1913. 

Sheets  of  paper  are  coated  or  impregnated  with  a  mixture 
of  animal  glue,  25  parts  ;  glycerin.  20  ;  albumin,  HI  : 
camphor,  8;  linseed  oil,  10:  sulphur,  7;  water,  211 
parts.  The  product  is  then  tanned  with  formaldehyde 
or  tannic  acid  on  one  side  and  a  number  of  superposed 
sheets  are  compressed  together.  Tissues,  threads  or 
wires  may  be  interposed  between  the  sheets  to  strengthen 
the  material.  The  composite  sheet  is  afterwards  again 
immersed  in  a  tanning  solution,  dried  and  coated  with 
paraffin  wax  or  fats. — J.  F.  B. 

Insects   [in  furs,   skins,   etc.]  ;    Process  of  destroying . 

A.  Erlenbach,  Dessau,  Assignor  to  Act.-Ges.  f.  Anilin- 
fabr.,  Berlin.     U.S.  Pat.  1,097,406,  May  19,  1914. 

See  Fr.  Pat.  442,719  of  1912  ;  this  J.,  1912.  1026.— T.  F.  B. 

Product  mi    /'.  rmentable    sugars  [from    cellulosic    materials] 
U.S.  Pat.  1,096,030.     See  XVII. 

Purifying    alcohol    manufactured    by    distilling    fermented 
sulphite    liquor.     U.S.    Pat.    1,095,830.     See    XVIII. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Dyeing    of    wool;    The    theory    of   the .     Preliminary 

investigation  of  the  constitution  and  dyeing  properties  oj 
wool.  K.  Gebhard.  Z.  angew.  Chem.,  1914.  27, 
297—307. 

The  presence  of  a  primary  amino  group  in  wool  is  evident 
from  the  formation   by  the  action  of  nitrous  acid  of  a 
diazo  compound  and  not  a  nitrosamine.       In  agreement 
with  this  is  the  absence  of  any  reaction  between  the  diazo- 
compound  and  phenol  and  sulphuric  acid,  also  the  normal 
combination  of  the  diazo-compound  with  a  series  of  azo- 
components  and   the   fact   that   any   condensation   which 
has  the  effect  of  stopping  up  or  removing  an  amino  group 
has  the  effect  of  rendering  wool  nndiazotisable.     Treat- 
ment of  diazotised  wool  with  caustic  soda  causes  a  brown 
coloration  and  an  increase  in  the  acidic  properties  of  the 
wool  (loss  of  affinity  for  acid  dyes)  which    suggests   the 
formation  of  a  triazone.     The  fact  that  wool  has  not  yet 
been  deamidised  by  decomposition  of  the  diazo  compound, 
which  points  to  nitrosifieation  rather  than  diazotisation, 
may  be  due  either  to  ring  formation  between  the  diazi 
and  the  earboxyl  groups  or  reduction  to  hydrazine.     In 
support  of  the  latter  assumption  is  the  violet  colour  which 
diazotised  and   boiled-out  wool  gives  with  caustic  soda 
just  like  the  hydrazinesulphonic  acid  of  anthraquinuiic 
The    hydrazinesulphonic    acid   of   wool   gives   an   orangi 
coloration  with  zinc  chloride,  and  it  is  suggested  that  rinj 
formation  takes  place.     The  power  of  this  condensation 
product   still   to   fix   to   a   certain   extent   acid   dyestull 
suggests  the  weakly  basic  properties  of  a  pyrazolone  rin^r 
Treatment  of  wool  with  acetic  anhydride  seems  to  lead  it 
the    first    instance    to   simple   acetvlation   of   the   an:in< 
group.     The  wool  loses  its  basic  properties  and  its  affinit' 
for  acid  dyestuffs,  whereas  its  affinity  for  basic  dyestuffs  i 
increased.     Further  action  causes  a  strong  brown  colora 
tion  of  the  wool,  due  to  ring  (lactone,  miacin,  pyridone 
formation.     Aldehydes   which   condense   with  the  ainin 
group,    bisulphites    which   convert   it    into   hydroxy!   o 
sulphinic  acid  and  oxidising  agents  which  convert  it  int 
hydroxyl  or  cause  ring  (indazole)  formation  all  have  •'' 
effect  of  depriving  wool  of  its  basic  functions. as  show 
by  loss  of  affinity  for  acid  dyestuffs  and  increased  a 
for    basic    colours.     Wool    also    behaves   like   a   primal 
amine  in  forming  salts,  for  instance  with  phosphotungsti 
acid.     This  salt  formation  is  prevented  by  acetvlation  i 
the  wool  but  is  not  affected  by  esterifieation  of  the  carbox.* 
group.     The  existence  of  a  carbonyl  group  is  shown  b 
the  action  of  hydroxy  lam  ine  on  wool.     The  affinity  fo 
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mill  dyestuffs  is  thereby  decreased  t li ^l t  for  basic  dyestuffs 
unchanged  or  increased.  These  effects  can  be  heightened 
l.\  umn  salt  formation,  according  t * »  whether  it  takes 
place  between  the  :C  :  NOH  residue  and  the  amino  group 
nr  the  oarboxyl  group,  phosphotungatic  aoid  furnishing 
an  example  of  the  former  and  aluminium  acetate  oi  the 
latter.  That  a  carboxyl  group  is  present  in  wool  is  shown 
by  tin'  formation  of  coloured  metallic  -alls  ami  by  tin' 
fari  thai  esterification  with  alcohol  and  Bulphuric  acid 
leads  to  a  loss  ,,(  all  the  acid  properties  of  flu'  wool.  For 
oomplete  reservation  of  wool  against  acid  dyestuffs  inner 
oomplex  ring  or  salt  formation  involving  both  tin'  amino 
ami  fin-  carbonyl  groups  appears  to  In-  necessary,  examples 
of  which  an*  the  products  of  reaction  of  wool  with  pyro 
nil'  acid,  una  or  methylenedisalicylic  acid,  or  the 
well-known  tannin-stannous  chloride  reserve.  The  com- 
plex salt  wool  oxime-phosphotungstic  arid  is  also  an 
example,  of  a  large  number  of  amino  acids  examined  in 
regard  to  their  behaviour  towards  dyestuffs  and  mordants, 
only  Buch  as  contained  an  aromatic  nucleus,  and  particu- 
larly anthranoylanthranilic  acid,  approximated  in  their 
properties  to  wool,  and  it  is  concluded  that  a  substance 
analogous  to  anthranoylanthranilic  acid  is  the  chief 
Donstituent  of  wool. — ).  B. 


liiirir    acid;    The    use    of for    souring.     It.     Weiss. 

Sealed  note,  No.  1366,  dated  Dec.  29,  1902.  Report 
thereon  by  'I'll.  Strieker.  Bull.  Sue.  Ind.  Mulhouse,  lit  14. 
84,11':     128. 

A  solution  containing  3  grins,  of  boric  acid  per  litre  is 
.used  for  souring  after  bleaching.  Then-  is  not  the  same 
risk  of  tendering  as  when  mineral  acids  are  used,  as  a 
solution  of  boric  acid  can  be  dried  on  the  fibre  without 
risk  Ramie  is  said  to  he  improved  in  appearance  by 
this  process. — J.  B. 


Harium  aluminaU  as  >i  mordant  for  cotton  :  The  use  of . 

I..  Grenot.  Scaled  note.  No.  1365,  dated  Dec.  25,  1902. 
Report  thereon  bv  M.  Battegay.  Hull.  Soc.  Ind. 
Mulhouse.  1914,  84,'  124—125. 

Cotton  is  impregnated  with  a  solution  of  barium  aluminate 
and  exposed  to  the  air,  whereby  the  salt  is  decomposed 
and  alumina  is  deposited  on  the  fibre.  The  process  is 
applicable    to    Alizarin    dveing    with    or    without    oiling. 

^J.  B. 


Reserre ;  A  neir [under  zinc  dust  and  stannous  chloride 

irges].  A.  Lehmann.  Sealed  note.  Xo.  1381, 
dated  Feb.  23,  1903.  Report  thereon  by  H.  Schmid. 
Hull.  Soc.  Ind.  Mulhouse,  1914,  84,  125  -127. 

PajStapiTAi  kii  sulphur  is  proposed  as  a  reserve  under 
UM  dusi  discharges,  and  sulphur  in  the  form  of  hydro- 
sulphite  as  a  reserve  under  stannous  chloride  discharges, 
sulphite  also  gives  good  results  in  reserve  printing 
under  chlorate- prussia to  black.  The  sulphur  reserve  is 
now  obsolete  since  zinc  and  tin-salt  have  been  replaced 
by  hydrosulphite  for  discharge  work,  under  which  the 
usual  reserves  are  nitrite  and  other  oxidising  agents  or 
mm  volatile  organic  acids. — J.  B. 

Patents. 

Bleaching    liquor  ;    Process   for    the    regeneration    of . 

W.    Mathesius   and    M.    Freiberger.     Fr.    Pat.   466,121, 
Dec.  12,  1913.     Under  Int.  Conv.,  April  2,  1913. 

Bleaching    kier   liquor   is   regenerated    by    boiling    with 

lime,  filtering,  treating   with   an   oxidising   agent   {e.g.   a 

hypochlorite),  boiling  and  finally-  correcting  the  excess  of 

-ing  agent,  with  bisulphite,  for  example. — J.  B. 

Singeing  yarn  and  fabrics  ;  Process  and  apparatus  for . 

B,    Szilard,    Paris.     Eng.    Pat.    15.867,    July   9,    1913. 
Under  Int.  Conv.,  July  10,  1912. 

A  qcabtz  screen  is  interposed  between  the  flame  and  the 
article  to  be  singed. — J.  B. 


V erceriting  yarn ,     Machine*  foi  P,  Halm,  Niedar- 

lahustcin  a  I;..  Germany,  Eng.  Pat.  14,702,  Jnne  -'■">, 
1913. 
Tin  mechanism  for  stretching  Che  yarn  in  mercerising 
machines  of  the  type  described  in  Eng.  Pat,  22,236  m 
If  mil*  (this  .1.,  L903,  993)  i-  modifii  d  a-  i"  avoid  linnet 
ii  \  stresses  on  the  wearing  pari  ol  the  machine  during 
that  pari  of  the  process  in  which  the  yarn  is  not  under 
tension,     •).  II. 

Silk  :  Weighted •  -  ami  process  <>f  making  it.  V..  Stern, 
Hanover,  Germany.  Assignor  to  Deut  che  Gasgluhlicht 
Akt.-Ges.     (Auerges.),     Berlin.     U.S.     Pat.     1,095,684, 

May    :,.    Iflll. 

Sh.k  is  treated  with  a  solution  containing  a  cerium  salt 

rich  in  didvmium  and  lanthanum,  i  zinc  -ill  and  a  tin 
-all.      .1.  I?.' 

Shifting  hanks  of  yarn   in  dyeing;    Apparatus  for . 

Niederlahnsteiner  Vlaschineniabrik  ('•.  m.  b.  Ii.  and 
1'.  Halm,  Nicdeiialmsteiii  on  the  Rhine.  Germany. 
Eng.  Pat.  16,738,  July  21,  1913.  Addition  to  Eng.  Pat. 
13,982  of  1911,  dated  June  13,  1910  (see  Fr.  Pat.  121,183; 
this  .1.,  1!H  I.   186). 

A  hkoi  latino  mechanism  is  incorporated  in  the  machine 
to  enable  adjustments  to  be  made  before  starling,  so  that 
the  beginning  of  the  period,  at  which  hank-  inii-t  be  turned 

and  displaced  on  then  carriers,  can  be  regulated  relatively 

to  the  intermediate  period  during  which  the  hanks  are  only 
displaced  The  regulation  may  be  varied,  according  to 
the  nature  or  the  qualities  of  tho  yarn  to  be  treated  and 
the  dye  employed,  thus  enabling  operations  previously 
carried  out  by  hand  to  be  done  automatically. —  B.  N. 

[Developed]  dyestuffs  <>»  the  fibri    by  tht   one-bath  method  ; 

Production   of .     A.    <;.    Bloxam,    London.     From 

I 'hem.  Fabr.  Griesheim-Elektron,  Frankfurt  a  M., 
Germany.     Eng.  Pat.  9102,  April  9,   1914. 

Cotton  goods  are  padded  or  printed  with  a  caustic  soda 
solution  of  an  arylide  of  2.3-hydroxynaphthoic  acid  and  a 
nitrosamine  salt  (e.g..  that  derived  from  /ui tramline)  and 
developed  by  passing  through  a  solution  of  a  weak  acid  or 
an  acid  salt,  for  example  acetic  acid  or  sodium  bichromate 
Brilliant  red  shades  are  produced.  (See  Eng.  Pat.  13,766 
of   1912  ;    this  •!..   1912,  915.) — .1.  B. 

Dyeing  wool;    Process  of bi/  means  nf  furfural.     A. 

and  E.  Lederer.  Fr.  Pat.  466,323,  Dec.  17.  1913. 
Wool,  is  dyed  yellow  by  treating  it  with  a  solution  oi 
furfural,  the  shade  changing  to  a  black  on  exposure  or  by 
the  action  of  hydrochloric  acid.  Hydrochloric  acid  may- 
be added  directly  to  the  bath  or  the  process  may  he  advan- 
tageously employed  in  connection  with  carbonising.  The 
addition'  of  metallic  salts  varies  the  shade  and  it  is  also 
possible  to  use  the  condensation  products  of  furfural  with 
phenols  or  other  substances  capable  of  undergoing  the 
Perkin-Claisen  condensation. — J.  B. 

Di/eing  furs  ;   Process  for .     L.  Cassella  nnd  Co.     Ger. 

Pat.  272,736,  June  13,  1913. 
Fur  skins  are  chrome-tanned  and  simultaneously  or  previ- 
ously treated  with  formaldehyde,  then  treated  with 
chlorine  and  finally  dyed  with  an  acid  wool  dyestnff.  The 
formaldehvde  treatment  reduces  the  amount  of  chloride 
of  lime  required  to  about  one-third.  If  it  is  not  desirable 
for  the  skin  itself  to  come  in  contact  with  the  formaldehvde, 
the  fur  alone  is  treated  prior  to  tanning. — T.  F.  B. 

Printing    Alizarin*  :     Th,    preparation    of   esters    of   high 

:,hr  weight  and  their  application  in .     Mollard 

and  Comet.  Fr.  Pat.  466,005,  Dec.  10.  1913. 
Substances  of  the  ester  type  are  produced  by  treating 
fattv  acids  of  high  molecular  weight  and  having  an  alcoholic 
function  (e.g.,  ricinoleic  acid)  with  acids  other  than  sulphuric 
or  formic,  for  example  phosphoric,  acetic,  lactic  or  butyric 
acids.     The    new    products    arc    stable    in    the   cold    but 


642 


Cl.  VII.— ACIDS;  ALKALIS;  SALTS:  NON-METALLIC  ELEMENTS. 


[June  30,  1U14. 


decompose  on  heating  in  the  presence  of  water  with 
liberation  of  the  fatty  acid,  which  property  enables  them 
to  be  used  for  the  direct  printing  of  Alizarins  without 
previous  oiling. — J.  B. 

Brown  or  grey  prints  on  vegetable  fibres  ;    Process  for  pro- 

dudng  fast .     Farbwerke   vorm.    Meister,    Lucius, 

und    Briining.     Ger.    Pat.    272,686.    March    30,    1913. 
Addition  to  Ger.  Pat.  271,252  (see  this  J..  1914,  480). 

Hexamethylenetetramine  is  used  in  place  of  formalde- 
hyde in  the  process  described  in  the  princ  pal  patent.  The 
printing  colours  prepared  in  this  way  are  more  stable  than 
those  made  with  formaldehyde. — T.  F.  B. 

Lace  and  other  similar  goods,  woven  or  other  fabrics  ;  Coat- 
ing   with  metal.     E.  A.  and  B.  O.  Holland.  London. 

Eng.  Pat,  9786,  Apr.  25.  1913. 

The  lace  or  other  fabric  is  rendered  waterproof  by  immer- 
sion in  a  solution  of  shellac  or  other  varnish  ;  after  drying, 
it  is  coated  successively  with  a  mixture  of  Oxford  ochre 
and  boiled  oil,  leaf-metal,  and  two  layers  of  thin  varnish 
or  lacquer.  The  first  treatment  may  be  partly  replaced 
bv  the  application  of  rubber  solution  and  parchment  size. 

-J.  F.  B. 

Hanks  of  yarn  ;    Apparatus  for  treating with  a  liquid 

contained  in  a  trough.     H.   Habliitzel,  Ziirieh,  Switzer- 
land.    Eng.  Pat.  16,858,  July  22,  1913. 

See  Fr.  Pat.  460,829  of  1913  ;  this  J.,  1914,  73.— T.  F.  B. 

Mercerised  cotton  ;   Production  of .     C.  Rumpf,  Berlin. 

Eng.    Pat,   24,236,   Oct.   25,    1913.     Under   Int.   Conv., 
Oct.  28,  1912. 

See  Fr.  Pat.  464,114  of  1913  ;  this  J.,  1914,  418.— T.  F.  B. 

Cotton  ;     Process  for    the    treatment    of .     B.    Teufer, 

Chemnitz,    Germany.     U.S.    Pat.    1,097,377,    May    19, 
1914 

See  Fr.  Pat.  463,073  of  1913  ;  this  J.,  1914,  248.— T.  F.  B. 

Printing  gallocyanine  dyestuffs  on  cotton  ;    Resist   method 

of .     Farbwerke  vorm.  L.  Durand,   Huguenin  und 

Co.,    Basle,    Switzerland.     Eng.    Pat.    8355,    April    2 
1914.     Under  Int.  Conv.,  May  2,  1913. 

See  Ger.  Pat.  269,933  of  1913  ;  this  J.,  1914,  418.— T.  F.  B. 

Printing-colours.  L.  Sehiitze,  Leipzig-Eutritzsch,  and 
R.  Fischer,  Leipzig-Reudnitz,  Germany.  U.S.  Pat 
1,096,198,  May  12,   1914. 

See  Eng.  Pat.  12,567  of  1913  ;  this  J.,  1913,  1007.— T.  F.  B. 

Finishing  or  dressing  textile  fabrics  with  soapy  preparations. 
R.  Weiss,  Kingersheim,  Germany.  U.S.  Pat  1  097  493 
May   19,    1914. 

See  Fr.  Pat,  448,490  of  1911  ;  this  J.,  1913  435.— T.  F.  B. 


VII.— ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Potassium  ferricyanide  ;     Electrolytic  production    of 

G.  Grube.  Z.  Elektrochem.,  1914,  20,  334 — 344. 
In  the  electrolysis  of  potassium  ferrocyanide.  good  current 
yields  of  ferricyanide  in  solution  were  obtained  when 
the  anode  and  the  cathode  were  separated  by  a  diaphragm 
and  the  contents  of  the  anode  compartment  well  stirred. 
The  current  yield  was  best  at  low  anode  current  densities! 
and  was  independent  of  the  nature  of  the  anode  (nickel' 
platinum,  iron,  copper  or  lead  peroxide).  Maximum 
yield  was  obtained  at  about  50°  C.  ;  above  this  tem- 
perature the  alkaline  solution  of  ferricyanide  in  the  anode 
compartment  suffered  a  purely  chemical  decomposition 
with  formation  of  iron  oxide  which  produced  a  non- 
conducting    coat   on   the   anode   and    thus   lowered    the 


efficiency  of  the  cell.  For  the  process  to  be  of  industrial 
value  solid  ferricyanide  must  be  separated  at  the  anode, 
since  the  alkaline  liquid  which  accumulates  there  could 
not  be  evaporated  without  loss.  By  keeping  the  anolyte 
saturated  with  ferrocyanide,  the  ferricyanide  was  deposited 
in  a  pure  finely  crystalline  form.  When  the  anolyte  had 
become  so  alkaline  that  oxvgen  began  to  be  evolved 
it  was  regenerated  by  adding  a  suitable  amount  of 
potassium  calcium  ferrocyanide  and  passing  in  carbon 
dioxide    :  CaK2Fe(CN)r,+2KOH+C02=K4Fe(CN)e4- 

CaCOj  +  HjO.  When  nickel  electrodes  were  used  in  the 
electrolysis  it  was  necessary  to  exclude  chloride  from  the 
electrolyte.— W.  H.  P. 

Aluminium    nitride  ;     The    preparation    of from    its 

elements.     J.  Wolf.    Z.  anorg.  Chem.,  1914, 87, 120—128. 

Pure  aluminium  heated  quickly  to  2000°  C.  in  a  current 
of  nitrogen  and  kept  at  this  temperature  for  60  mins. 
gave  a  product  containing  33-9°0  N  (theoretical  3408%). 
Aluminium  nitride  dissociates  in  nitrogen  at  atmospheric 
pressure  at  about  1850°  C.  When  heated  in  nitrogen  at  a 
pressure  of  43  atmospheres,  it  melts  at  about  2150° — 
2200°  C.  It  appears  to  exist  only  in  the  crystalline 
form. — T.  St. 


Nitrides  ;     Dissociation    pressures    of   some .     R.    E. 

Slade  and  G.  I.  Higson.     Report  of  Brit.  Assoc,  1913 
451. 

Vanadium,  tantalum,  or  boron  was  heated  inanunglazed 
porcelain  boat  in  vacuo,  nitrogen  was  admitted  and 
allowed  to  react  until  the  dissociation  pressure  of  the 
nitride  was  attained,  then  some  nitrogen  was  pumped  off, 
and  equilibrium  established  from  the  other  side.  The 
results  obtained  were  : — 


Temperature. 

Pressure. 

•c. 

1203 
1271 
1170 
1222 

mm. 

Not  greater  than  0-2 
1  :> 

04 

il  4 

—A.  S. 

Nitric   oxide;     The   compounds   of with  ferrous  ami 

copper    salts.     W.    Manchot.     Ber..    1914,    47,    1601  — 
1614.     (See  also  this  J.,  1910,  563  and  1202.) 

On  account  of  the  reversibility  of  the  reaction  FeS0,-f 
XO^FeS04'NO,  only   a   portion   of   the  iron  in  aqueous 
solutions  of  ferrous  sulphate  is  combined  with  nitric  oxide. 
In  alcoholic  solution,  however,  the  absorption  proceeds  to 
completion,  and  by  the  addition  of  ammonium  phosphate, 
potassium  ferrocyanide,   borax,  or  sodium  arsenate,  the 
insoluble  ferrous- nitric  oxide  salt  is  precipitated,  free  from 
admixed    ferrous    salt.     The    product    precipitated    with 
ammonium  phosphate  had  the  composition  Fe(NO)HPO, 
and   formed   a  crystalline   mass  melting  at   16°  C.     The 
ability   of  copper  salts  to   combine  with   nitric  oxide  is 
limited  to  the  bromide,  chloride,  and  sulphate.     In  each 
case  only  1  mol.  NO  is  absorbed  per  atom  Cu,  and  the 
products    are   extremely   sensitive   to   water.     The   view 
previously  put  forward  that  the  brown  iron  compounds 
are    analogous    to    the    basic    ferric    salts    (HOFe:S0,. 
NO-Fe  :  S0„)  is  confirmed  by  the  isolation  of  the  phosphate 
above,  and  by  the  fact  that  a  brown  (FcNO)'  ion  wanders 
to    the    cathode   during   electrolysis.     In    the   previously 
described  green  compounds  a  (FeNO)  group  exists  in  the 
anion.     The  red  iron-nitric-oxide  compounds,  and  all  tin 
copper  compounds  gave  negative  results  on  electrolysis. 
Iron  in  stable    complexes  as  the  ferroeyanides  or  the  tri- 
ii.a-dipyridyl    iron  compounds  is  unable  to  combine  with 
nitric  oxide  (or  carbon  monoxide,  which  is  of  importance 
with  regard  to  hremoglobin),  butifone  of  the  co-ordinated 
groups  is  less  firmly  bound,  e.g.  in  Na3Fe(CN)sNHs,  the 
loosely  bound  group  can  be  displaced.     It  is  probable  that 
in  every  case  the  nitric  oxide  first  combines  with  the  whole 
molecule    by    subsidiary    valencies,    since    all    conditicm 
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favouring  diminution  of  dissociation  Favour  the  com 
lunation  with  nitric  oxide.  In  dissociating  solvents  ion 
formation  may  then  occur,  the  brow  n  compounds  being  tin- 
hunting  case.     <;.  F.  M. 


where  leaks  may  ooonr,  to  l«nn  acid  and  heal  resisting 
w  :ils.  Such  n  ■■.  in. nt  in.n  i„-  composed  ..f  foaaO  earth, 
barium  sulphate,  and  Bodium  lilioate,  with  "r  without  the 
addition  ot  iron  powder.     <  I.  R. 


out-nitric    oxidi     compounds ;      Lecture     experiments 
with     — .     W.   Manchot     Bei  .   1914,  47,  1614—1616. 

'I'm.  reversibility  of  chemical  action  can  be  readily 
demonstrated  by  humus  of  the  reaction  FeSOj  •  NOt; 
FeS04'NO  (see  preceding  abstract).  The  displacement 
ul  the  equilibrium  to  the  right  is  shown  by  the  complete 

rption  of  nitric  oxide  by  a  concentrated  ferrous 
Sulphate  solution  in  a  nitrometer,  and  the  reverse  reaction 
by  leading  first  nitric  oxide  and  then  hydrogen  into 
a  dilute  ferrous  sulphate'  solution  in  a  wash-bottle,  when 
the  intense  brown  colour  first  produced  will,  after  3 — t 
nuns.,     have     completely    disappeared.      Coloration     and 

ilorisation   can    I ffected   in  a  similar  manner,  and 

still  more  rapidly,  if  a  dilute  alcoholic  solution  of  euprie 
chloride  be  substituted  for  the  iron  solution. — G.  F.  M. 

Uadmm    preparation*    and    mesothorium    preparations    of 

different  age*  :    Distinguishing by  th*  aid  of  thiir  y- 

rwbiation.     it.  llahn.     Strahlentherapie,   1914,  4,  154 — 
174.     (hem.  Zentr..  1914,  1,  1779—17SO. 

If  a  solution  of  a  radioactive  salt  he  heated  for  several 
hours  on  the  water-bath,  with  occasional  boiling,  the 
penetrating  radiation  falls  to  practically  nil  in  the  case  of 
a  radium  salt,  since  the  active  deposit  decomposes  and  the 
emanation  is  prevented  from  accumulating.  If  meso- 
thorium  be  present,  the  penetrating  radiation  diminishes 
by  an  amount  corresponding  to  the  proportion  of  radium 
present.  In  freshly-prepared  mesothorium  products  a 
radium  content  corresponding  to  25°0  of  the  total  7- 
radiation  was  found.  In  the  following  table  the  pene- 
trating powers  of  the  7-rays  from  various  radium  and 
thorium  preparations  are  shown,  the  figures  repre- 
scntin::  the  proportions  of  the  total  radiation  passing  layers 
of  lead  of  increasing  thickness,  the  portion  passing  a  layer 
1.3  mm.  thick  being  taken  as  100. 


Commercial 

mesothorium  bromide. 

Mis.,  thorium 

riu.-kn  ess 

Pure 

bromide 

Radio- 

of  It-ad, 

radium 

free  from 

thorium. 

Id  mm. 

bromi.lf. 

Freshly 

About   2 

radium. 

prepared. 

years  old. 

3-3 

100 

100 

100 

100 

100 

5 

84-5 

86-7 

87-3 

86-8 

111 

576 

60-7 

60-1 

60-8 

63-1 

IS 

41-9 

44 

44-t; 

43-2 

471 

Si 

81-5 

88-1 

88-2 

31-5 

36-8 

u>2 

237 

252 

22.8 

29  1 

30 

18-6 

17-7 

lit- 4 

16-7 

23  3 

35 

14-3 

13-4 

151 

122 

18-8 

4" 

11-3 

9-9 

11-8 

9-2 

15-3 

4.". 

9-9 

7-5 

9-1 

68 

17  4 

'■urves  plotted  from  results  such  as  these  afford  a  ready 
means  of  characterising  various  radioactive  preparations. 
Attention  is  drawn  to  the  great  influence  of  the  material 
of  the  electroscope:  the  action  of  the  -,-ravs  was  con- 
siderably greater  in  an  electroscope  made  of  lead  than  in 
one  of  aluminium  or  line,  thus  affording  proof  of  the  very 
_  secondary  radiation  of  lead. — A.  S. 

Mermination  of  ferrocya  aides  by  oxidation   with  an  alkali 
bromate.     De  Koninck  and  Joassart.     See  XXIII. 

Patekts. 

Acid-resisting  pipes  and   vessels  for   use   in  sulphuric  acid 

concentration  ;       Process     of     manufacturing .      W. 

^trroda,    Schoppinitz.    Germany.     Eng.    Pat.    26.732. 
Nov.  20.   1913. 

All  inner,  acid-proof  lining  is  separated  from  an  outer, 
run  shell  by  a  porous,  acid-resisting  cement,  which  is 
'apable  of  reacting  with  iron  and  sulphuric  acid,  at  places 


Drying  liquids.  ;/./-.-  and  vapours  [nitric  acid];    Process 

of .     Norsk- Fhktrisk      (Cvaelstofaktieaelskab.     Fr. 

Fat.  466,604,  Nov.  29,  1913.     Under  Int.  Conv.,  Nov.  30, 
1012. 

The  weak  nitric  acid  is  vaporised  and  the  rapours  passed 
up  a  tower  supplied  with  concentrated  sulphuric  acid  s" 

that  only  practically  dry  nitric  acid  vapour  esca|ies  from 
the  top.  To  avoid  irregular  working  doe  to  the  heat 
evolved  by  the  absorption  of  water  bj  th.-  sulphuric  acid, 
a  portion  of  the  latter  is  withdrawn  from  the  lower  part 
of  the  tower,  passed  through  a  cooler  ami  returned  higher 
up.  The  diluted  sulphuric  acid  from  the  bottom  of  the 
tower  is  concentrated  for  use  gain  hut  is  lir-t  passed 
through  an  apparatus  in  which  the  nitric  acid  is  expelled 
by  a  current  of  air.  the  vapours  of  nitric  acid  carried  awa\ 
being  |>asscd  up  the  first  tower. — W.  11.  < '. 


Hydrosulpkiies ;    Manufaeturt   of  anhydrous .    .1.   V. 

Johnson.  London.  From  rlinzlbeTger  and  Co.,  Prague, 
Austria.      F.ng.   Pat.    11,010.   May  9,    1913. 

Anhydrous  hvdrosulphites  are  pre|>ared  by  heating 
sodium  formate  with  sodium  bisulphite  or  sodium  pyro- 
sulphite  to  65" — 70*  C.  in  the  presence  of  alcohol,  of 
.11  90°o  Strength,  preferably  with  addition  of  sulphur 
dioxide  or  formic  acid,  or  both. — I).  R. 

Sulphur-bearing     materials;      Process     of    treating . 

H.  Koppers,  Essen-Ruhr,  Germany.  Eng.  Pat.  21,385, 
Sept.  22.  1913. 

Sulphur-bearixo  materials,  especially  the  residues  from 
the  purification  of  coal-gas,  are  passed  continuously 
through  a  container,  in  which  they  are  subjected  to  tin- 
action  of  steam  and  gases,  heated  to  a  temperature  l.elow 
that  at  which  sulphur  volatilises.  The  issuing  gases  are 
drawn  through  a  saturator.  for  the  absorption  of  the 
ammonia  (which  is  formed  and  evolved  in  the  container), 
and  forced  through  a  superheater  back  into  the  container. 
The  object  of  the  process  is  to  remove  organic  matter,  etc, 
from  the  material  and  render  it  more  suitable  for  the 
production  of  sulphur  dioxide  for  use  in  the  manufacture 
of  sulphuric  acid. — 0.  R. 

Aluminium    nitride  .-     Method  of  obtaining by  heating 

alumina  or  aluminous  materials  and  carbon  in  an  atmo- 
sphere containing  nitrogen.  Soc.  Generate  des  Nitrures. 
Paris.  Eng.  Pat.  23,740.  Oct.  20.  1913.  Under  Int. 
Conv.,  Nov.  22.   1912. 

A  mixture  of  aluminous  substances  and  carbon  is  blown. 

dropped,   or  passed  in   a   state   of  suspension   through  a 

graphite  tube,  several  metres  high  and  12  cm.  in  diameter. 

which  is  heated  electrically  t.>  about  2ihmi    C. — 0.  R. 

Aluminium  nitride  ;   Preparation  of in  electric  furnaces 

heated  by  the  electric  arc.  Aluminium  Industrie  Akt- 
Ges.  Fr.  Pat.  465,807.  Dec.  6.  1913.  Under  Int.  Conv.. 
Dec.  7,  1912. 
A  mixture  containing  alumina  and  carbon  is  heated  by 
the  electric  arc.  and  a  plentiful  supply  of  nitrogen  or  gas 
containing  nitrogen  is  led  directly  into  the  flame  through 
hollow  electrodes,  or  is  passed  between  the  arc  and  the 
mixture,  leaving  the  furnace  at  a  somewhat  lower  level. 
The  furnace  (preferably  of  the  shaft  type)  is  provided  with 
a  cover,  and  the  waif  is  pierced  at  about  the  level  of  the 
electrodes  by  channels  directed  downwards  and  normally 
closed,  which  communicate  with  a  spherical  cavity  in  the 
charge,  formed  around  the  electrodes  during  working. 
The  channels  serve  for  recharging  and  permit  of  working 
the  charge,  so  that  the  reaction  product  (relatively  pure 
aluminium  nitride)  may  be  regularly  withdrawn  through 
an  opening  at  the  bottom  of  the  furnace: — F.  Sodx. 
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Nitrogen  compounds  of  aluminium  and  alkali  or  alkaline- 

i  irtli  metals;  Manufacture  of  double .     1).  Peniakojf. 

Fr.  Pat.  465,679,  Feb.    11.   1913. 

As  alkali  or  alkaline-earth  aluminate  (or  Bubstance  yielding 
such  on  heating),  mixed  with  an  amount  of  carbon 
equivalent  to  the  combined  oxygen  present,  is  heated 
in  a  current  of  nitrogen  orgas  containing  nitrogen,  which 
is  readily  absorbed  at  a  relatively  low  temperature.  The 
double  nitride  thus  obtained  is  treated  for  the  production 
of  ammonia  or  other  nitrogen  compound,  with  simul- 
taneous recovery  of  aluminate.  or  of  pure  alumina  and 
alkali  or  alkaline-earth  compounds. — F.  Sodn. 


Zinc  lyes;    Treatment  of .     W.  Buddeus,  Charlotten- 

burg.    Germany.     Eng.    Pat.    25,967,    Nov.    12,    1913. 
Under  Int.  Conv.,   Dec.    11.    [912. 

Zinc  lyes  containing  ferrous  iron  are  treated  with  sufficient 
slaked  lime  to  precipitate  all  the  zinc  and  all  the  ferrous 
iron,  the  precipitate  is  dried  by  means  of  air.  which  oxidises 
all  the  ferrous  to  ferric  hydroxide,  and  the  dried  mass  is 
treated  with  sufficient  acid  to  form  the  corresponding  zinc 
salt  only,  all  the  zinc  hydroxide  being  dissolved  hcfore  the 
ferric  hvdroxide  is  attacked. — 0.  R. 


Hydrogen    peroxide;     [Electrolytic]    Manufacture    of . 

H.  Wade.  London.     From  Henkel  und  Co.,  Diisseldorf, 
Germany.     Eng.  Pat.  754,  Jan.  10.  1914. 

Is  the  electrolvtic  production  of  hydrogen  peroxide,  as 
described  in  Eng.  Pat,  8582  of  1913  (this  J.,  1913,  791), 
the  amalgamated  gold  cathodes  are  replaced  by  cathodes 
composed  of  silver  or  copper  amalgam. — O.  R. 


Calcium    cyanamide  ;     Process    and    means  frtr   producing 

continuously .     Dettifoss     Power    Co..     Ltd.,     and 

J.  H.  Lidholm,  London.     Eng.  Pat,  3546.  Feb.  11.  1914. 
Under  Int.  Conv.,  Feb.  18,  1913. 

Calcium  carbide  is  fed  continuously  through  an  elec- 
trically heated,  inclined,  rotary  tube  furnace,  into  which 
nitrogen  is  injected  under  pressure.  The  furnace  con- 
tains, in  addition  to  a  main  channel,  one  or  more  longi- 
tudinal channels,  and  is  provided  with  a  system  of  injectors, 
which  produce  a  circulation  of  the  nitrogen,  the  flow  of  the 
gas  in  the  main  channel  being  in  counter-current  to 
the  passage  of  the  carbide,  which  moves  from  a  hopper 
at  the  feed  end,  through  the  7one  of  highest  temperature, 
to  a  collecting  chamber  at  the  delivery  end. — 0.  R. 


Nitrogen  compounds  derived  from  carbides  [calcium  cyana- 

inidi}  :      Manufacture    of .     J.     H.     Lidholm    and 

Dettifoss  Power  Co.,  Ltd.     Fr.  Pat,  465.473,  Nov.  28, 
1913.     Under  Int.  Conv.,  Feb.  24,   1913. 

Nitrogen  is  supplied  to  a  closed  (preferably  bell-shaped) 
furnace  chamber,  fitted  with  a  movable  hearth  which  may- 
be lowered  from  the  furnace  and  removed  on  rails.  The 
charge  is  not  allowed  to  come  into  contact  with  the  walls 
of  the  chamber,  but  is  introduced  into  a  receiver  on  the 
hearth,  before  this  is  moved  into  position,  or  is  fed  in 
gradually  through  a  device  in  the  roof  of  the  chamber. 
A  second  charge  is  introduced  into  the  heated  furnace, 
on  a  new  hearth,  as  soon  as  the  first  has  been  withdrawn. 

— F.  Sodn. 


Aluminium-bearing  materials;    Treatment  of .     H.  P. 

Bassett,  Catonsville,  Md.     U.S.  Pat.   1,095,306,  May  5, 
1914. 

Clay,  felspar,  or  the  like,  is  heated  with  an  equal  weight 
of  a  mixture  of  sodium  carbonate,  3,  and  sodium  chloride, 
2  parts,  the  soluble  portion  of  the  treated  mass  is  extracted 
with  water,  carbonated,  and  the  aluminous  precipitate  is 
separated.  Caustic  alkali  is  added  to  the  remaining 
solution,  to  convert  sodium  and  potassium  bicarbonates 
into  carbonates,  and  the  solution  sufficiently  evaporated 
to  separate  sodium  carbonate  and  chloride.— U.  R. 


Antimony  oxide;    Method  of  manufacturing .     A.  L. 

Stark.  Assignor  to  The  Enamel  Company  of  America, 
Elyria,  Ohio.     U.S.  Pat.   1,096,468,  May  12,  1914. 

A  combustible  mixture  of  air  and  hydrocarbon  holding 
powdered  antimony  sulphide  in  suspension,  is  discharged 
into  a  chamber  where  it  is  ignited,  the  mixture  of  antimony 
oxide  and  sulphur  dioxide  produced  is  immediately  cooled 
Bo  as  t<>  prevent  the  formation  of  antimonic  oxide,  and  the 
antimony  oxide  separated,  e.g.,  by  passing  the  combustion 
products  through  a  settling  chamber  and  dust  collector. 

— F.  Sodn. 


Radium,  radioactive,  una  nations,  and  other  radioactive 
substances;     Process   of   extraction,    isolation,    and   con- 

a  titration    of .     E.    Ebler.     First    Addition,    dated 

Dec.  4,  1913.  to  Fr.  Pat.  440,236.  Feb.  16,  1912  (this  .1  . 
1912.  723).     Under  Int.  Conv.,  Dee.  11,  1912. 

Adsorption  is  effected  by  means  of  hydrated  manganese 
peroxide  which  may  be  formed  in  situ  by  reducing  i  er- 
manganate  (preferably  with  manganese  chloride),  and  the 
radioactive  salt,  extracted  from  the  adsorption  product, 
is  redissolved,  and  the  treatment  repeated  until  the  desired 
concentration  of  radium  (with  respect  to  barium,  for 
instance)  is  effected. — F.  Sodn. 

Badioactivt  preparation.  Radiogen-Ges.  m.  b.  H.  Kr. 
Pat,  466,015,  Dec.  10,  1913.  Under  Int.  Conv.,  Dec.  13. 
1913. 

A  radioactive  substance,  of  such  a  nature  that  its  first 
decomposition  product  is  the  mother-substance  of  the 
emanation  of  the  radioactive  matter,  is  incorporated  in  a 
porous,  inert  vehicle.  For  example,  radio-thorium,  the 
first  product  of  which,  thorium  X,  gives  rise  to  thorium 
emanation,  may  be  used. — O.  R. 


Sodium    chloride  ;    Process  of  decomposition   of .     A. 

Helbronner.     Fr.    Pat,    465,350,    Feb.    3,    1913. 

Sodium  chloride  is  subjected  to  the  combined  action  of 
carbon  and  steam  (or  their  reaction  products)  in  the 
presence  of  metallic  oxides  (such  as  ferric  oxide  or  alumina) 
which  react  with  the  sodium  hydroxide  formed  to  give 
I    such  compounds  as  ferrites,  aluminates,  etc. — F.  Sodn. 


Ammonium  nitrate  :    Manufacture  of .     Wulfing  Dahl 

und  Co.     Fr.   Pat.  465,683,  Nov.   18,   1913. 

Sodium  nitrate  (1  mol.),  or  a  mixture  containing  alkali 
nitrate  and  other  alkali  or  ammonium  salts,  is  treated 
in  aqueous  solution  with  sufficient  ammonium  sulphate 
(at  least  1  mol.).  to  convert  all  the  alkali  metal  into  alkali 
ammonium  sulphate,  and  the  ammonium  nitrate  farmed 
is  separated  by  fractional  crystallisation  from  the  les- 
soluble  double  salt,  or  the  solution  is  concentrated  and 
extracted  with  alcohol  or  other  solvent.  Or,  sodium 
nitrate  and  ammonium  sulphate  are  allowed  to  interact 
in  equivalent  proportions,  the  double  salt  destroyed  bj 
heating  (e.g.,  to  119°  C).  the  solution  concentrated  until 
most  of  the  sodium  sulphate  has  separated,  and  the 
mother  liquor,  after  adding  more  ammonium  sulphate 
to  convert  the  remaining  sodium  sulphate  into  double  salt, 
is  treated  as  above. — F.  Sodn. 

Separation   of  particles   easily  condensed  or  absorbed  from 
those  which  are  not  easily  condensed  or  absorbed,  from 
mixtures    of    hot    compressed    gases.     [Ammonia    from 
hydrogen  and  nitrogen.)     B.  Lepsius.     Fr.  Pat.  166,102 
Dec.  12,  1913.     Under  Int.  Conv.,  Dec.  13,  1912. 
The  hot  mixture  of  ammonia  with  the  residual  hydrogen 
and  nitrogen  coming  from  the  contact  apparatus, is 
into  the  cylinder  of  a  compressing  pump  where  it  expand- 
and  is  cooled,  at  the  same  time  doing  work.     The  codec 
mixture  of  gases  is  then  passed  through  an  absorbing  o 
condensing  apparatus  and  the  ammonia  separated.    The 
residual  hydrogen  and  nitrogen  pass  back  into  the  "the 
end  of  the  cylinder  and   are  compressed,  whereby  the 
are  raised  to  a  suitable  temperature  and  pressure  for  us 
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again  in  the  contact  apparatus.  Fresh  supplies  of  hydro 
gen  and  nitrogen  may  bo  added  to  the  residual  gases, 
.ui.l  anj  deficionoj  of  power  is  supplied  from  external 
louroes.     \\ .  II   C 

.Imiii'iHi'i  ;     Process  for   thi    catalytic    production   oj •• 

Badischc  Anilin  und  Soda    Fabrik.     Fr.    Pat.    166,303, 
Deo.  "«.  1913.     Under  Int.  Conv.,  Feb.  26,  1918. 

K  the  synthesis  of  ammonia  from  nitrogen  and  hydrogen 
under  pressuro,  tho  contact  mass  is  cooled,  '  :/  bj  embed 
ding  in  the  mass  ,i  spiral  cooler,  through  which  a  ourrent 
of  cold,   compressed   gases  circulates.      1 1.  |{. 

Ammonium  sulphate  from  calcium  carbonati  muds  containing 

it;     Extraction    of .     Badisohe    Anilin    and    Sods 

Fabrik.  Fr.  Pat.  166,302,  Dec.  5,  1913.  Under  Int. 
Cony.,  Feb.  26,  1913. 
Calcium  carbonate  slimes  containing  ammonium  sulphate 
are  filtered  in  an  "  immersion  suction  filter."  comprising 
a  number  of  submerged  filtering  elements,  each  con- 
sist ins;  of  two  filtering  surfaces  mounted  on  a  frame, 
and  separated  by  a  spaco  from  which  conduits  lead  to  a 
■notion  device.      I  I.  R. 

Kitrous  gases;    Process  fur  tin  absorption  uf .     Norsk 

Hydro- Elekt  risk     Kvaclstofaktioselskab.  Fr.     Pat. 

4ti.-,.74n.  Dec.  4.  1913. 

Dilute  acid  produced  by  absorption  of  nitrous  gases  is 
alternately   neutralised   (bj    limestone,   for  example)  and 

employed  for  absorbing  further  quantities  of  the  gases 
until  any  desired-  concentration  of  calcium  nitrate  is 
reached.      F.  Shun. 

Colloidal  silicic  acul  ;    Process  fur  the  purification  of  liquids 

containing .      H.  \\ .  de  Stuckle.     Fr.  Pat.  466,817, 

Dec.  6,  1913.     Under  Int.  Conv.,   Dec  7,   l!»12. 

HfDROFLUOSILICIC  acid,  or  one  of  its  salts,  is  used  to 
precipitate  silica  completely  from  its  colloidal  solutions, 
the  separation  taking  place  instantaneously  at  boiling 
temperature.  A  portion  of  the  silica  present  may  be 
converted  into  hydrofluosilicic  acid  by  addition  of  a 
Bnoride  and  a  mineral  acid,  and  used  to  precipitate  the 
remainder. — 0.  R. 

Liquefaction   of  air.    with   a    ritir  In   its  separation    into   its 

■mut  elements  ;    Process  and  apparatus  for  the . 

G.  F,  Jaubert.     Fr.  Pat.  465,822,  Feb.  14,  1913. 

First  phast  :  Air  at  about  25  atmospheres  pressure  is 
forcd  by  the  pump,  '/.  (sec  Fig.),  through  the  purifier,  b. 


through  I.  and  bj  way  of  the  open  tap,  6  (tap,  7.   hi  ima 
1 1.  into  the  expansion  motor,  <».  which  it  enters  ana 
leaves  al  temperatures  of  about       100   C.  and       Ih..   ( 

octively,   thi  es  into   the    liqnefier,   d,   and 

through  the  open  t  ip,  8,  by  waj  ol  thi   tube,  -.  into  the 

worm'  :i.  of  the  inti  i  iakii        t  hei   course 

down  the  worm,  2,  the  air  passes  through  the  tap,  12,  into 
the  coils,  i/,  of  the  vaporiser,  •/.  where  it  it  oooled  bj  p 
shower  of  liquid  ail  issu  og  from  the  rose,  t.  Leaving  ". 
tie-  air.  now  liquefied,  passes  by  waj  of  the  tap,  14.  into 
the  worm,  y,  of  the  liquefii  r,  d,  and  through  to  the  rose,  e. 
The  spray  of  liquid  air  falling  on  the  ooils,  ".  undergoes 
partial  vaporis.it  ion,  gaseous  nitrogen  ascending  the 
column,  /,  and  liquid  oxygen  collecting  at    its  foot  at  g. 

/  atom      When  th ils.  n.  are  entirely  submerged 

in  liquid  oxygen,  winch  reaohes  nearly  to  e,  thi  motor,  m, 
is  stopped,  the  taps.  i.  i,.  12,  13,  and  14,  are  olosed,  and 
the  taps.  5,  7,  '.i.  and  II.  are  opened.  Ail  now  passes 
down  the  worm.  I.  only,  through  the  tap,  7.  and  tube,  t. 
into  the  coils,  it,  where  it  is  liquefied,  passing  out  to  be 
expanded  at  10,  into  the  rose,  ,,  from  which  it  Hows  down 
ana  is  rectified  in  the  column,  f.  Nitrogen  escapes  at  tie- 
top  and  passes  through  h,  and  9  into  the  worm.  '■'..  whilst 
oxygen  Bows  through  »,  and  II.  into  the  worm,  2,  of  the 
interehangor. — ().  K. 

Oxygen  and  nitrogen  ;  Process  and  apparatus  for  tht  lepara- 

lion  of  liquid  air,  by  distillation  Comp. 

Internationale  de  I'Oxygene.     Fr.  Pat.  466,315,  Dec.  lti, 

L913.     Under  Int.  Conv..  Dec.  2,  1913. 

STBONOLY  cooled,  compressed  air  passes  upwards  through 

the  tube,  3,   4,   and  expansion-valve,   ti.   whereby   it  is 

liquefied.     The  liquid  air  overflows  from  the  well,  10,  and 


into  the  wurms,  1,  and  2,  of  the  interchanger,  c,  the  tap,  i. 
being  open,  and  the  tap,  5,  closed.     Passing  downwards 


flows  down  over  a  spiral  staircase,  the  surfaces,  /,  of  which 
communicate  with  one  another  by  way  of  the  inclined 
st  ips    8,  and  are  provided  with  rims,  9.      The  surfaces,  . 
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(June  30,  1914. 


are  of  very  thin,  heat-conducting  material,  and  the  thin 
layers  of  liquid  air,  the  thicknesses  of  which  are  determined 
by  the  rims,  9,  are  evaporated  by  the  heat,  which  is  fur- 
nished by  the  air  ascending  in  4  ;  gaseous  nitrogen  rises 
upwards  to  escape  at  11,  and  liquid  oxygen  descends  and 
is  collected  at  12.— 0.  R. 

Distilling  acids  ;    Method  of  and  means  for .     W.  Hof, 

Frankfort.  Germany.  Eng.  Pat,  21,291,  Sept,  20,  1913. 
Under  Int.  Conv.,  Sept,  20,  1912. 

See  Fr.  Pat.  463,208  of  1913  ;  this  J.,  1914,  421.— T.  F.  B. 

Ammonium  chloride  ;  Manufacture  of .    Berlin-Anhalt- 

ische  Maschinenban-A.-G.  Abteilung  Koln-Baventhal, 
Germany.  Eng.  Pat.  11,312,  May  14,  1913.'  Under 
Int.  t'oiiv.,  May  30,  1912. 

See  Fr.  Pat.  457,681  of  1913  ;  this  J.,  1913, 1009.— T.  F.  B. 

Ammonium  sulphate  ;  Manufacture  of .  J.  Y.  John- 
son, London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  12,979, 
.June  4.   1913. 

See  Fr.  Pat.  462.487  of  1913  ;  this  J.,  1914,  483.— T.  F.  B. 

Hydrogen     peroxide  ;      Process     of     producing .     A. 

Pietzsch  and  G.  Adolph,  Miinchen,  Germany.  Eng.  Pat. 
13,544,  June  11,  1913. 

See  U.S.  Pat,  1,083,888  of  1914  ;  this  J..  1914. 200.—  T.  F.  B. 

Refractory  fibrous  material  [silicon  oxycarbide]  and  process 
of  making  the  same.  British  Thomson-Houston  Co., 
Ltd.,  London.  From  General  Electric  Co.  Schenectady, 
N.Y.,  U.S.A.     Eng.  Pat.  16,299,  July  15,  1913. 

See  U.S.Pat.  1,094,352  of  1914  ;  this  J., 1914,  594.— T.  F.  B. 

Nitrogen  simultaneously  with  oxides  of  nitrogen  ;   Process  of 

producing .     M.   Rohmer,   Gersthofen,   Assignor  to 

Farbwerke  vorm.  Meistcr,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.  U.S.  Pats.  1,096,392  and  1.096,393, 
May   12,   1914. 

See  Fr.  Pat.  453,845  and  Eng.  Pat,  28,737  of  1913  ;    this 
J..   1913,  791  ;   1914,  483.— T.  F.  B. 

Lead  salts  of  acetic   acid;    Manufacture  of .     F.   J. 

Kalkow.  Offenbach  on  Maine,  Germany.  U.S.  Pat. 
1,097,099,  May  19.   1914. 

See  Eng.  Pat,  29,048  of  1913  ;  this  J.,  1914,  256.— T.  F.  B. 

Manufacture  of  acetic  acid  by  the  destructive  distillation  of 
woody  matters.     Eng.  Pat.  10,687.     See  IIb. 


VIII.— GLASS;    CERAMICS. 

Eye-preserving  glass  for  spectacles  ;     Preparation  of . 

Sir  W.  Crookes.     Phil.  Trans.  Roy.  Soc,  1914  [A.  509], 
1—25. 

The  main  object  of  the  research  was  to  prepare  a  glass 
which  would  cut  off  those  rays  from  highly  heated  molten 
glass  which  damage  the  eyes  of  workmen,  without  obscur- 
ing too  much  light  or  materially  affecting  colours  of 
objects  seen  through  spectacles  made  of  the  glass.  The 
screening  properties  of  glass  plates  for  ultra-violet, 
luminous,  and  infra-red  radiations  were  investigated. 
Photo-speetrographs  were  taken,  with  exposures  varying 
up  to  3  hours,  of  the  radiations  from  a  glass  tank  in  actual 
practice,  the  temperature  at  the  melting  end  being  1500°  C, 
and  at  the  working  end  1200°  C.  Infra-red  rays  being 
found  in  far  greater  abundance  than  ultra-violet,  it  is 
inferred  that  glassworkers'  cataract  must  be  ascribed 
principally  to  heat  rays.  A  series  of  glasses  was  made 
by  adding  pure  metallic  oxides  and  earths  as  colouring  or 
absorbing  materials  to  a  soda  flux.  Absence  of  striae 
was  obtained  by  repeated  stirring  with  a  platinum  rod  ; 


and  freedom  from  air-bubbles,  by  leaving  the  glass  in 
perfect  repose  for  li  hours  at  the  maximum  temperature. 
Alter  cooling  for  12  hours,  plates  were  cut,  ground  and 
polished  to  a  thickness  of  2  mm.  By  superposing  on  the 
radiation  from  a  Nernst  lamp  the  light  from  a  high- 
tension  discharge  between  poles  of  pure  metallic  uranium, 
a  practically  continuous  beam  extending  from  X  2000 
to  X  8000  was  obtained,  and  the  absorption  of  the  glass 
plates  recorded  on  a  spectograph.  Biotite  (black  mica) 
from  Norway  and  "  black  amber  "  mica  from  Africa  were 
found  most  effective  in  obstructing  light  while  trans- 
mitting heat  rays.  Athermancy  of  various  glasses  by  the 
readings  of  a  thermometer  bulb  corresponded  with  the 
results  obtained  from  a  radiometer  balance.  The  prepared 
plates  were  first  tested  in  the  spectrum  apparatus  to 
ascertain  the  upper  limit  of  transmission  of  ultra-violet 
rays.  They  were  next  put  into  the  radiometer  balance, 
then  tested  in  an  opacity  balance  to  ascertain  the  percent- 
age of  luminous  rays  transmitted,  and  finally  their  colour 
was  registered  in  a  Lovibond  tintometer.  The  com- 
position of  the  glasses  selected  for  practical  use,  in 
percentages  by  weight,  is  as  follows  : — 150  :  fused  flux 
9000,  cerium"borate  813,  NiS04,7H,0  007,  U308  1-80; 
158  :  fused  flux  89-75,  cerium  borate  8-13,  Fe304  2-03, 
Cr203  0-09  ;  165  :  raw  flux  87-56,  cerium  borate  800, 
FeS04.7H2(J  300,  U03  0-55,  NiO  0-09,  Cr203  0-80; 
187  :  fused  flux  830,  Ce(N03)3,6H20  17-0  ;  197  :  fused 
flux  7900,  Ce(N03)3,6H20  20-50,  NiSO„7H20  0-30, 
CoS04,7H20  005,  Uapg  015;  202:  flux  9515, 
Fe203  4-75,  CoS04,7H2t)  010;  210:  fused  flux  890, 
FeS04,7H20  8-9,  Cr203  1-3,  carbon  in  fine  powder  0-8: 
217  :  fused  flux  96-80,  Fe304  2-85,  C  0-35  ;  221  :  fused 
flux  800,  Ce(NOa)3,6H20  13-4,  U308  6-6;  238:  raw 
flux  77-0,  Ce(N03)3,6H20  230;  240:  raw  flux  90, 
FeC20„2H20  10  ;  246  :  as  240  with  a  small  quantity  of 
red  tartar  and  powdered  wood  charcoal  to  prevent 
oxidation ;  247  :  raw  flux  9200,  cerium  borate  6-30, 
NiO  004,  Fe203  1-60,  Cr203  006;  248:  fused  flux 
94-60,  Ce(N03)3,6H20  4-72,  U03  0-30,  NiO  0-30, 
CoS04,7H20  008  ;  249  :  fused  flux  88-47,  Fe203  1-50, 
CoSO„7H20  003,  Ce(N03)3,6H20  1000  ;  250  :  raw  flux 
8800,  cerium  borate  5-00,  FeS04,7H20  4-15,  U308  2-75, 
Cr203  010  ;  251  :  raw  flux  920,  FeS04,7H20  80  ;  252  : 
raw  flux  72-60,  Ce(N03)3,6H20  24-90,  CuS04,5H20  2-10, 
NiO  0-40  ;  253  :  raw  flux  88-5,  fused  black  biotite  11  5. 
The  last-mentioned  glass  has  properties  contrary  to  what 
might  be  expected  from  its  biotite  content ;  it  offers  almost 
complete  obstruction  to  heat  rays.  The  transmissive 
powers  of  biotite  itself  appears  to  be  due  to  iron  protoxide. 
In  the  foregoing  recipes  the  flux  used  has  the  composition  : 
sand  61  00,  anhydrous  sodium  carbonate  25-50, 
recrystallised  sodium  nitrate  500,  precipitated  calcium 
carbonate  7-20,  borax  0-75,  arsenic  trioxide  0-55°o. 
The  optical  properties  of  the  glasses  are  shown  in  the 
following  table  : — 


Absorbs  violet 

and  ultra- 

Luminous 

No. 

Heat  rays 

violet  rays  of 

rays  trans- 

Colour. 

absorbed. 

wave  length 
shorter  than  : 

mitted. 

% 

% 

150 

37 

3620 

73 

Pale  yellow. 

158 

63 

3700 

54 

Pale  greenish  yellow 

165 

38 

3680 

42 

Pale  yellowish  green 

187 

27 

3650 

99 

Practically  colourless 

197 

41 

3800 

45 

Pale  neutral  tint. 

202 

83 

3830 

25 

Neutral  tint. 

210 

87 

3620 

30 

Bluish  green. 

217 

96 

3550 

40 

Bluish  green  tinge. 

221 

39 

3685 

60 

Faint  yellow. 

238 

34 

3610 

71 



240 

88 

3950 

36 

Smoky  green. 

246 

98 

3800 

27-6 

Sage  green. 

247 

29 

3620 

71 

Faint  green. 

248 

47 

3550 

30 

Neutral  tint. 

249 

51 

3550 

63 

Pale  blue. 

250 

25 

3685 

74 

Yellow,  green  tint" 

251 

37 

3550 

89 

Faint  yellow. 

252 

47 

3680 

45 

Faint  bluish  green. 

253 

04 

3610 

30 

Sage  green 

Glasses  Nos.  246,  217,  253,  240,  210,  and  158  are  most 
effective  for  cutting   off  heat  rays,   Nos.   240,  202,  24b, 
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197,    158,   221,  and    150  f..r  absorbing  ultra-violel    I 
N        is:.  251,  2;.i>,   150,  217.  and  238  f..r  transmitting 
luminous  rays,  and  Nob.  249,  197,  252,165,  210,  and  248 
tor  reducing  glare  (of  sun  on  chalk,  snow,  or  sea),     II.  II   8. 


[Packing  material  for]  Electric  batteriet  a„,l  accumula 
Eng    Pal     16,684,     Set    \\ 


[Zircon  in  crucM  -  j      /.'  «  arches  in  ilo  field  of  high  '•  »i/»  ra 
tttres.  IV.    o.  Ruff  and G.  Lauschke.     Z,  anorg.  (hem., 
1914,87,  198     Jos.     (See  also  this  J.,  1914,262,693.) 

Thkkk  grades  of  zirconium  oxide  were  formed  into 
oraoibles,    baked    a(    temperatures    varying    from    1600 

ii mi  C,  and  the  shrinkage,  loss  ol  weight,  and  porositj 
determined.     Ono  grade  consisted   of   the   natural  oxide 

and  oi.nt.iin.il  Zr(i.  s:i  :.:{.  SiO,  1148.  AltO,  0-68, 
Fe,0,  4-65%;  the  other  two  were  obtained  by  pre- 
dpitation      ..ml      contained      ZrO,     '.is-7:i.     Si<);     0-95, 

I,  0-27  ",,.  The  lirst  of  those  was  ignited  at. 
900  1  < M m t  C.  and  the  second  fur  10  hours  at  about 
I4ihi  c.  The  natural  oxide  nave  good  crucibles  when 
li.ik.il  below  1900  C.  Above  this  t .-in j>ii :it lire  silica 
was  volatilised  and  blisters  were  formed.  The  more 
strongly  ignit.il  prepared  oxide  was  less  plastic  than  the 
other  and  required  an  agglutinant,  the  best  results  being 

mini  with  about  l"(l  of  dry  starch;  the  addition  of 
starch  increased  the  porosity.  The  less  strongly  ignited 
oxide  gave  the  greater  shrinkage  and  the  lower  porosity. 

— T.  St. 

Kmunrlglnzt  -■■<  free  from  lead  and  tin.  A.  Berge.     Sprechsaal, 
1914.  47,  339—341.     (See  also  this  .)..  L913,  142.) 

mow  compounds  as  a  substitute  for  the  costly  tin 
oxide  in  producing  opacity  have  not  yet  been  unanimously 
flonde  nnul  as  poisonous.  The  following  molecular 
formula'  are  given  for  glazes  fired  at  cone  010  with  an 
addition  of  7-5%  Sb,0„  and  found  after  ten  weeks  to  be 
free  from  crazes  : — 


So 


8  a 

0-25 
0-80 
0-5 

ii.'. 


20 

02 

ii  ■;. 
0-2 

0-25 
n  1 
0-46 


8-0 
0-3 

0-46 
ii-.; 
0-27 
0-2 


0-3 


S-2 

ill 
0-6 
ii  1 
0-2 
0:i 
0-23 

0-2 


SO 

0-2 

0-5 

0-2 

015 

0-25 

0-1 
03 


Patents. 


<  Host  furnace.     P.  Bourdu. 
1913,  to  Ft.  Pat.41S.4s2 


— H.  H.  S. 

Enamels;     Covering    power    of   clouding    agents  for . 

R.   Vondracek.   Sprechsaal,   1!U4.  47,  341— 342. 

A  nw  class  of  substances  for  producing  opacity  in  glazes 

has  appeared  in  water    and  alkali  -containing  forms  of  the 

usual  reagents,  the  oxides  of  tin.  zirconium  and  titanium. 

The  increased   power  of   the   new   products,   which   may 

contain  for  example  3°0   X.i.'l  and  10°o  H.O,  cannot  be 

explained    on   chemical    grounds   alone,    but    is    probably 

due  to  the  oxide   being  in   the  colloidal  state  of  a  gel, 

the  water  being  absorbed.     This  hypothes  s  explains  also 

'  that  the  presence  of  alkali  may  be  injurious  to  the 

ovenng   power  of   tin    oxide,    when   the  latter   has   been 

dead  burnt."  in  which  ease  it  loses  its  power  of  absorption 

and  gel  formation.— H.  H  S. 


First  Addition,  dated  Nov.  11, 

July  21, 1910  (this  J.,  1011,87). 

In  place  of  separate  wells  to  receive  the  molten  glass  in 

breakage  of  a  pot,  as  described  in  the  chief  patent, 

a  circular   gallery   with   the   bottom   sloping   downwards 

middle  is  provided.— H.  H.  S. 

'ironic  mat.  rials  .    Manufacture  of .     W.  .1.  Mellersh- 

Jackaon,   London.     From   H.    H.    Randolph,   Chicago. 
Kng.  Pat.  8748,  April  14,  1913. 

>eb  Fr.  Pat.  456,837  of  1913  ;  this  J.,  1913,  1069  — T.  F.  B. 


IX.     BUILDING  MATERIALS. 

Portland  cement  :  Tht  prat  no  ofcombim  i  nitrogt  n  in . 

V.  kratoehvil  ami  G.  Weissenbergei      Oesterr.  ('hem. 

Zelt..    1914.  17,    116      1  is 

Portland  oemenl    was   boiled  for  half  an  hour  with   .. 

.'Ill",,  solution  of  caustic  alkali,  and  the  evolved  ammonia 
determined.  An  average  of  0-00026%  of  combined 
nitrogen  was  found,  and  control  determinations  with 
powdered  granite,  to  which  were  added  aluminium  nitride. 
calcium  oyanamlde,  and  calcium  cyanide,  indicated  that 
aluminium  nitride  was  the  most  probable  source  of  the 
combined  nitrogen. — 0.  R. 

Cements;     Influence    of   common    salt    on    various . 

A.  (>.  Passow.     Tonind.-Z.it.,    1914.  38,  995     997. 

CEMENT  made  from  granulated,  vitreous  blast  furnace  slag 
with  Portland  cement,  and  Passow's  cement  (a  mixture  of 
vitreous  and  devitritied  slag)  were  found  to  be  improved 
by  the  addition  of  common  salt  (0-."> — 1"„)  or  by  immer- 
sion, after  gauging,  in  a  solution  of  salt,  greater  strength 
being  developed,  especially  during  the  early  stages  of 
hardening.  The  effect  is  attributed  to  the  increased 
solubility  of  lime  in  salt  solution.  Mortar  made  with 
i  ordinary  Portland  cement  and  sand  was  little  affected  by 
salt. — F.  Sodn. 


Patents. 

raring  or  building  blocks  [and  iron]  ;    Process  for  treating 

fusible    domestic    and    other    refuse   for    obtaining . 

H.  Becker  and  H.  Unger,  Berlin,  Germany.     Eng.  Pat. 
10,281.  May  1.  1913. 

The  fine  material  obtained  by  sifting  the  refuse  is  made 
nit  i  briquettes  and  fused  with  an  excess  of  coke  (in  a 
blast-furnace),  so  as  to  produce  metallic  iron  and  slag, 
which  latter  is  drawn  off  separately  and  poured  into 
moulds.     The  product  is  granular  in  structure. — F.  Sons. 


Artificial     marble  ;      Manufacture     of .      E.      Douzal, 

Paris.     Eng.    Pat.    22,297,   Oct.   3,    1913.     Under   Int. 
Conv.,  May  10,  1913. 

Vaseline  oil  is  mixed  with  a  pasty  mass,  composed  of 
calcium  carbonate  (preferably  crystalline),  an  oxide  and 
halide  or  basic  halidc  of  a  divalent  metal  (having  a  "  non- 
coloured  "  oxide),  and  water;  lead  acetate  solution  is 
added,  and  the  mixture  cast  in  moulds,  which  are  coated 
with  a  solution  of  gum  lac  in  sodium  borate  to  render 
polishing  unnecessary.  Si.itable  proportions  are — 
chloride  of  divalent  metal  100.  oxide  of  divalent  metal  500, 
water  160,  vaseline  oil  7~>.  calcium  carbonate  950,  and 
lead  acetate  bO  grms.  Quartz  and  fluorspar  may  be 
added,  if  desired,  and  metallic  oxides  to  impart  colour. 
The  product  is  very  hard  and  resists  both  heat  and 
moisture. — F.  Soon. 


Lithographic    stom  -  ;     Manufacture   of  artificial .     V. 

Hereng.     Brussels.       Eng.    Pat.    oS.V.I.    March    7.    1914. 

Under    Int.   Conv..    March   7.    1913.      Addition   to   Eng. 

Pat.  12,640  of  1913,  dated  Mav  30,  1912   (this  .1.  1 '. '  I : : . 

82). 
One  part  by  weight  of  white  sand  is  added  in  making  the 
mixture  previously  specified — F.  Sopn. 

Cementitious  compound.      D.  J.   Morris.   Assignor  to  J.    K. 

Carroll.  Seattle,  Wash.     O.S.   Pat.    1,096,384,  Mav   12, 

1914. 
A  M1XTCRE  of  3  parts  of  magnesia  and   1   part  of  calcium 
hydroxide. — 0.  R. 
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Wood  ;    Impregnation   of .     Hiilsberg   und   Co..   Ges. 

ra.    b.    H.     Fr.    Pat,    466,263,    Dec.    17,    1913.     Under 
Int.  Conv.,  May  8,  1013. 

The  wood  after  being  subjected  to  the  action  of  a  vacuum, 
is  treated  first  with  steam,  then  with  compressed  air ; 
it  is  next  impregnated  by  liquid  under  pressure  in  the 
usual  manner,  and  again  subjected  to  the  action  of  a 
vacuum.  The  wood  may  also  be  subjected  to  the  action 
of  a  vacuum  between  the  treatments  with  steam  and  with 
compressed  air  respectively. — H.  H.  S. 

Wear-resisting  body  [sintered  alumina]  and  method  of  making 
the  same.  C.  Dantsizen,  Schenectady,  N.Y.,  Assignor 
to  General  Electric  Co.,  New  York.  U.S.  Pat.  1 ,096,088, 
May  12,  1914. 

See  Eng.  Pat.  4887  of  1912  ;   this  J.,  1913,  3b3.— T.  F.  15. 

Production  of  fat  lime  for  viticulture,  agriculture  generally, 
and  building  purposes.     Fr.  Pat.  465,851.     See  XVI. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  and  steel;    Advances  in  the  metallurgy  of .     Sir 

Robt.  Hadfield.  Presidential  Address,  Faraday  Soc, 
,)une  11,  1914.  [Advance  proof.]  (Pamphlet  of 
40  pages.) 

The  following  are  the  subjects  of  this  address  consecutively 
arranged  : — (i.)  Early  metallurgy  and  alloys  of  iron  and 
steel,  (ii.)  Ancient  iron  and  the  Delhi  Pillar,  (iii.) 
Faraday's  experiments  in  1822.  (iv.)  Early  workers  in 
scientific  metallurgy,  (v.)  French  metallurgy  in  the 
18th  and  19th  centuries,  (vi.)  Value  of  research,  (vii.) 
The  author's  research  work,  (viii.)  Metallurgy  in  the 
middle  of  last  century,  (ix.)  Steel  alloys  research,  (x.) 
Science  and  practice  working  together,  (xi.)  Develop- 
ment of  research  during  the  last  fifty  years,  (xii.)  Special 
steel  alloys,  (xiii.)  Effect  of  carbon  upon  iron,  (xiv.) 
The  author's  experiments  on  alloy  tool  steel,  (xv.) 
Tool  steel  of  lower  carbon  percentage,  (xvi.)  The  great 
work  of  Ledebur.  (xvii.)  Allotropic  theory,  (xviii.) 
The  author's  papers  on  alloys  of  iron,  (xix.)  Thermal 
treatment,  (xx. )  Low  temperature  experiments  in  Great 
Britain  and  America,  (xxi.)  Field  for  research,  (xxii.) 
The  non-magnetic  and  magnetic  conditions  of  manganese 
steel.  (xxiii.)  Melting  points,  (xxiv.)  Microscopy 
(Sorby's  work  as  the  originator  of  metallography). 
(xxv.)  Percy's  work,  (xxvi.)  The  art  of  scientific 
discovery,  (xxvii.)  Why  research  work  is  so  valuable, 
(xxviii. )  The  work  of  the  National  Physical  Laboratory, 
(xxix.)  Past  progress  in  metallurgy,  (xxx.)  The  scope 
of  the  University,    (xxxi.)  The  Faraday  Society. 

Iron    ores ;     Experiments    on    the    reducibility    of by 

forcing  gases.  L.  Mathcsius.  Stahl  u.  Eisen,  1914,  34, 
866—873. 

Various  raw  and  calcined  ores  and  briquettes  were 
heated  for  5  hours  in  a  current  of  coal  gas  at  450° — 900°  C., 
and  the  amounts  of  metallic  iron  and  ferrous  oxide  formed 
determined.  Calcined  spathose  ore  was  easily  reduced  ; 
the  reducibility  of  other  ores  was  smaller  and  roughly 
proportional  to  their  porosity.  The  FeO-content  of 
magnetite  was  hardly  affected  by  the  treatment,  the  ferric 
oxide  being  more  easily  reduced.  Ore  and  flue-dust 
briquettes  were  much  more  easily  reduced  than  ores, 
over  80%  of  the  iron  being  reduced  to  metal  at  900°  C. 
Sintering  caused  an  increase  in  ferrous  oxide  and  decrease 
in  the  reduction  to  metal. — W.  R.  S. 

Cyanidation  ;    Filtering  slimes  in .     H.    A.    Megraw. 

Eng.    and   Min.    J..    1914,    97,    1057—1061. 

Filtration  becomes  vory  difficult  when  more  than 
20 — 30%  of  colloidal  slime  is  present,  and  it  becomes 
necessary  to  add  sand.  Vacuum  or  pressure  filtration  is 
more  economical  than  the  ordinary  filter-press.  In  the 
movable  leaf  filter  (such  as  the  Moore),  a  series  of  leaves 


is  immersed  in  the  tank,  and  when  the  cake  is  formed, 
the  leaves  are  removed  to  other  tanks  for  washing.  In  the 
stationary  leaf  type,  filtration  and  washing  is  effected 
in  the  same  tank.  The  Merrill  plate-and-frame  press, 
in  use  at  the  Homestake  mill,  has  a  sluicing  bar  through 
the  bottom  of  each  frame  ;  after  the  cake  has  been  made 
and  washed,  it  is  sluiced  out  by  a  stream  of  water.  In  tho 
Oliver  vacuum  filter  the  filtering  medium  constitutes  the 
face  of  a  drum  which  revolves  in  the  suspended  slime.  As 
the  cake  emerges  it  is  dewatered  by  the  vacuum  and  washed 
by  sprays  from  nozzles  attached  to  the  drum.  The  cako 
is  then  detached  by  reversing  the  air  current.  In  tho 
continuous  decantation  process  the  pulp  passes  through  a 
series  of  Dorr  thickeners.  The  thickened  pulp  is  thinned 
in  each  case  with  washing  solution,  and  transferred  to 
another  thickener.  Where  the  solution  is  relatively  poor 
in  metal  values,  final  filtration  may  not  be  required  in  this 
process. — W.  R.  S. 


Silver-silver  sulphide  ;     The   system .     C.    C.    Bissett. 

Chem.  Soc.  Trans.,   1914,  105,   1223—1228. 

The  addition  of  silver  sulphide  to  silver  caused  a  gradual 
lowering  of  the  freezing  point  from  961°  C.  to  903°  C. 
at  about  17%  Ag,S  ;  between  17  and  94%  Ag,S  the 
freezing  point  was  constant  (903°  C),  practically  pure 
silver  separating  from  the  mixtures  until  a  liquid  con- 
taining 94%  Ag2S  remained.  Above  94%  the  freezing 
point  gradually  fell  to  804°  C.  at  99%  Ag„S  (the  mixtures 
being  homogeneous  when  solidified)  and  then  rose  to  that 
of  pure  silver  sulphide  (815°  O).  No  indication  was 
obtained  of  the  existence  of  any  sulphide  other  than 
Ag,S.— W.  E.  F.  P. 


Copper ;     Influence    of   temperature   and   pressure   on   the 

oxidation  of .     E.    Berger.       Comptes   rend.,  1914, 

158,  1502—1505. 

Copper  oxid'ses  in  comparatively  dry  oxygen  at  15°  C. ; 
the  velocity  slowly  increases  until  a  certain  temperature 
is  reached,  when  its  rise  becomes  rapid.  This  tempera- 
ture depends  upon  the  physical  state  of  the.  copper,  varying 
from  163°  C.  in  the  case  of  turnings  to  71°  O  in  the  case  of 
metal  obtained  by  reducing  cupric  oxide  at  130°  C.  The 
experiments  were  conducted  in  a  V-shaped  tube,  one 
limb  of  which  constituted  a  manometer,  the  other,  con- 
taining the  copper,  being  heated  by  the  vapour  of  a 
suitable  boiling  liquid.  The  velocity  is  tripled  for  a  10°  0. 
rise  in  temperature  in  the  neighbourhood  of  170°  C.  (Co 
turnings),  and  seems  to  be  directly  related  to  the  con- 
centration of  the  film  of  gas,  (pressure),  condensed  on  the 
metallic  surface. — J.  L.  F. 


Copper  ;   Rapid  electrolytic  separation  of from  arsenic. 

A.    Sieverts   and    W.    Wippelmann.     Z.    anorg.   Chem., 
1914,  87,  169—174. 

The  copper-arsenic  alloy  is  dissolved  in  nitric  acid,  the 
solution  evaporated,  and  the  residue,  with  2-5  grins,  of 
ammonium  nitrate,  dissolved  in  125  c.c.  of  5%  ammonia 
solution.  Using  concentric  gauze-electrodes,  the  following 
conditions  give  a  quantitative  arsenic-free  deposit  of  fro 
grm.  Cu  in  15  minutes  at  90°  C.  from  solutions  containing 
022  grm.  As  : — speed  of  glass  stirrer  500 — 550  revs,  per 
minute  ;  current  density  7-5  amps,  per  sq.  dm.  The  cathode 
is  washed  without  breaking  the  current,  dried,  and  weighed. 
The  arsenic  is  not  reduced  and  can  be  determined  directly 
by  precipitation  by  magnesia  mixture.  It  is  essential 
that  no  trivalent  arsenic   be  present  during  electrolysis. 

-T.  St. 


Aluminium,    and    silicon;      The    alloys    of .     C.    E. 

Roberts.  Chem.  Soc.  Trans.,  1914,  105,  1383—1386. 
Results  obtained  by  the  method  of  thermal  analysis  anil 
microscopic  examination  confirmed  the  conclusions  oi 
Fraenkel  (this  J.,  1908,  1023),  viz.,  that  the  alloys  ol 
aluminium  and  silicon  form  only  a  simple  eutectic  series 
The  eutectic  contains  about  10%  Si  and  melts  at  abou 
76°  C— W.  E.  F.  P. 
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Thorium,  uranium,  zirconium  and  titanium  .    Preparation 
sflfc  I'    Lelv,  Jan.,  and  I.    Hamburger. 

irg.  Ohem  .  1914,  87,  -•"■• 

were  obtained  bj   reduction  of  the  chlorides 
with    lodium    in   .1   cylindrical    steel    bomb,    which     wu 

e\hau-t..|    iml   then   heated   to    "><hi   ( '.     In   the 
titanium    tin-    bomb    was   cooled    with   alcohol   and   solid 
■11  dioxide  during  exhaustion. 
rAoriMm.  The    anhydrous    chloride    was    prepared    by 
.   .1  stream  of  chlorine  and  sulphur  chloride 
over  the  pure  oxide  .it  '.To   1    .  and  purified  by  sublimation 
in  a  vacuum.     Metallic  thorium  was  obtained  in  p 
different  Bizes,  the  largest  containing  Th  99-9  and  0  "I" 
The    metal  was  lead-gray,  very  ductile,  and   rubbed  down 
in  an  agate  mortar  to  a  mirror.     It  could  be  melted  and 
completely  vaporised  in  a  hitrh  vacuum  on  a  tungsten  sup- 
Mt     In  the  coarse  form  the  metal  was  utiattacked  by 
alkali  solutions  and  nitric  acid.     Warm  hydrochloric 
ttacked   it.   and  aqua   regia   oxidised   it     to    ThO,. 
It  oxidised    ven    slowly   in  the  air  at   the  ordinary  tem- 
perature.   The  powder  had  the  -p.  gr.  11-2.     A  rod  formed 
■ore  out   of   grains   of  about   the  same  size,   then 
rendered  conducting  by  heating  for  30  mins.  in  a  vacuum 
at   lli«>   C,  and  sintered   by  an  alternating  current   in  a 
.  mini,  was  exceedingly  ductile,  even  in  the  cold. 
Unmium.  The  tetrachloride  was  prepared  by  heating  the 
a   stream   of  sulphur  chloride   vapour  at  about 
and  purified  by  sublimation  in  a    porcelain    tube 
1    1 '.  in  a  current  of  chlorine  with  which  was 
■tod    a    little    sulphur    chloride    vapour.     The    larger 
metallic  grains  obtained  contained  U  99-5  and   1 1 
The   metal    was   darker   in   colour   and   less   ductile   than 
thorium  ;    it  was  not  attacked  at  the  ordinary  temperature 
•   lotions  or  acetic  acid  ;    it  dissolved  in 
dilute  hydrochloric  acid  forming    1(1,.    and    in  concen- 
trated   hydrochloric    acid    forming     violet     I'll,     which 
1    later   to  the    green    CI, ;    nitric  acid  disc 

low    l'Oj(XO,|,  ;    the    metal  became    brown 

in  the  air.     A  rod  formed  by  pressure  became  conducting 

after  heating  for  half  an  hour   in  a   vacuum   at    1 4i x '    C. 

ild    then    be    sintered    into   a   solid   metallic   rod. 

im.  The    chlride     was    obtained    in    a    compact 

ine  form  by  passing  a  very  slow  stream  of  chlorine 

containing    carbon     tetrachloride     vapour     (one     to     two 

hubbies  per  second)  over  the  oxide  heated  to  about  800:  C. 

The  chloride   sublimed    to   the   ci>oler   parts   of   the   tube. 

kept  at  about  14o    C.     The  metal  was  very  ductile  and  was 

-asily  obtained      in   the  compact   form.     It   resisted   the 

ncentrated    hydrochloric    and    nitric    acids. 

Hot   17711-1   regia,   hot   concentrated   sulphuric    acid,    and 

•  'M   hydrofluoric    acid    attacked    it    quickly.     7V 

The  chloride  was  obtained  by  heating  62°0  ferrotitanium 

■   '      in  a  current  of  chlorine,  and  carefully 

fractionating    the    product    to    a    colourless    liquid.     The 

metal  was  less  ductile  than  thorium,  zirconium  or  uranium. 

and  was  obtained  in  rod-form  only  with  special  precautions, 

wing  to  its  ready  oxidizability. — T.  St. 

•  rt  0/  oxides  by  carbon  ;   Equilibria  of .     R.  E. 

and  G.  I.  Higson.     Report  of  Brit.  Assoc.,  1913, 
+50—451. 

'Vs.  tantalum,  chromium,  or  tin  was  heated  in 
axed  porcelain  boat  in  vacuo,  and  carbon  monoxide 
»»s  admitted  and  allowed  to  react  with  the  metal  until 
the  pressure  fell  to  that  of  equilibrium.  Some  carbon 
monoxide  was  then  pumped  out  and  equilibrium  attained 
from  the  other  side.  The  reactions  taking  place  are  of  the 
M(>-<  — rn-  M  or  2MO+3C=MsC+2CO.  The 
results  obtained  were  : — 


Temperature. 

P11  --ure. 

Vaudium    . 

'C. 

1340 

127.1 
12  >2 

1 
753 

mm. 

Tanuium 

<ol 

1  ^iTi'Tnium 

9-2 

>760 

670 

T*a  ia  presence  of  S 

Metals   '!■  'attic    compounds;     7'A,    rn/mcHu  [or 

r     SchfibeL     Z. 
m  .  1914,  87,  si    -119. 

Tun  specific  heat-  of  Mg,  Al.  Cr,  1'..  Ni.  Co,  Sb,  Pb,  Hi. 
Cu,  Zn.  Ag,  Sn :    Cu,.Mg,  Cu.Al,    CuAl,    CuAl 

Sb,    MgZn 
I'o.Sn.     PeSi,     N  i  .Si,     Nisi,     and    Mg,8i    were 
determined  at  intervals  of  100  C.  between  18   ana  600   C 
From  the  mean  experimental  value-  the  true  specific  hi 

were  obtained  graphically.     The  change  of  atoi 

with  temperature  was  in  general  nearly  linear  above 
lit"  C.  both  for  the  pun-  metals  and  the  compounds. 
The  experimental  value-  for  tie-  compounds  agreed  well 
with  those  calculated  from  the  specific  heats  at  the  com- 
ponent metals  by  the  rule  of  Neumann  and  Mopp. — T.  St. 


Palladium    hydrogen    alloys  :     The   specific   electrical 
duetivity   ami    density   of .     G,    Wolf.     '/..    physik. 

(hem. .1014.  87,  "■:."■     ;,« 

PALLADIUM  wire  was  used  alternately  as  anode  and 
cathode  in  dilute  sulphuric  acid  for  a  short  time,  and 
then  for  a  longer  ]>criod  as  anode.  After  this  treatment 
it  absorbed  hydrogen  very  readily.  The  conductivity 
fell  progressively  with  the  occlusion  of  hydrogen,  reaching 
about  half  its  original  value  at  saturation.  The  curve 
connecting  the  conductivity  with  the  hydrogen  abso'bed 
isted  of  three  parts.  In  the  first  the  diminution  was 
directly  proportional  to  the  hydrogen  dissolved.  In  the 
second  the  conductivity  diminished  asymptotically, 
corresponding  to  the  formation  of  PdH..  while  in  the  third, 
where  hydrogen  was  dissolving  in  the  PdH,.  the  diminution 
again  became  linear.  The  density  of  the  alloys  diminished 
with  increasing  hydrogen  content,  the  curve  con 
two  jiarts.  In  the  first  )«rt  the  gradient  was  steep  and  the 
form  of  the  curve  was  hyperbolic.  In  the  second  the 
gradient  was  much  smaller  and  the  curve  became  a  straight 
line.— W.  H.  P. 


ition  pressures  of  some  nitrides.     Slade  and  Higson. 
VII. 


New 


Patent-. 

Manufacture    of .     G.     H.     Benjamin, 

York.     D.S.   Pat.   1.095.184,  May  5.  1914. 

A<td  steel  obtained  by  removing  silicon  and  most  of  tho 
carbon  from  iron  in  a  converter  is  refined  with  a  basic 
slag  in  a  mixer  and  then  treated  at  a  high  temj>erature 
in  a  furnace  with  metallic  oxides  in  an  atmosphere  of 
carbon  dioxide  and  nitrogen. — YV.  E.  F.  P. 

Tool-steel;      Highspeed .      R.     Furness.     Icnkintown. 

Pa.     U.S.  Pat.  1.095.*42.  May  5,  1014. 


A  steel  containing  V  1 
Cr  2-5 — 1  (3)  and  \V  lo. 


-2  (preferablv  1-5).  Co  3—7  (4), 
—20  (17-5)  V— W.  E.  F.  P. 


A.  S. 


Iron    an/l    steel;     Process    of   treating .     D.    Lamon, 

Denver,  Colo.     U.S.  Pat.  1,096,006.  May  5,  1014. 
A   mixti"re   of   potassium   cyanide   1,   boric  acid    1,   and 
aluminium   sulphate   i.   part,   is   used   for  hardening  and 
toughening  iron  and  steel. — Y\  .  E.  F.  P. 


Tin    ores;    Dressing  of .     W.    M.    Martin,    Redruth. 

Eng.  Pat.  19.514,  Aug.  28.  1913. 
Cabbos  dioxide  is  forced  through  tin-ore  pulp,  con- 
centrate, etc..  whereby  any  gelatinous  silica  present  is 
removed  as  a  lighter  product  than  the  gangue.  and  a 
better  separation  of  the  tin  oxide  is  obtained.  The 
separated  2elatinous  material  is  heated  to  render  the 
silica  insoluble,  pulverised,  and  again  treated  on  con- 
centrating tables  to  recover  any  tin  present.  In  many 
cases  a  better  extraction  is  effected  by  adding  alkali 
with  or  after  the  carbon  dioxide. — T.  St. 
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Aluminium  alloy  and  method  of  producing  (he  name.  W.  A. 
McAdams,  Bay  Shore,  N.Y.  U.S.  Pat.  1,095,653, 
May  5,  1914. 

An  alloy  of  Al  70.  Zn  22,  Cu  3  and  8b  5,  parts  by  weight. 
A  portion  of  the  aluminium  is  heated  to  a  high  temperature, 
the  copper  and  then  the  remainder  of  the  aluminium 
added,  the  temperature  lowered,  the  zinc  and  antimony 
added,  and  the  mixture  agitated. — W.  E.  F.  P. 


Filtration  of  flu e  dust,  fume,  and  like  fim  solid  impurities 
from  furnace  gases.  G.  Rigg.  Palmerton,  Pa.,  Assignor 
to  New  Jersey  Zinc  Co..  New  York.  U.S.  Pat.  1 ,095,676, 
.May  5,   1914. 

The  gases  are  passed  upwards  through  a  layer  of  coarse 
material  until  an  efficient  filter  is  formed  by  accretion  of  the 
solid  impurities,  after  which  the  conditions  are  maintained 
constant  by  the  periodic  removal  from  below  of  the  layers 
of  coarse  material  which  tend  to  become  clogged  and  by 
the  addition  of  fresh  coarse  material  at  the  upper  side  of  the 
filter.— H.  H. 

Copper  alloys  containing  a  small  amount  of  tin  :    Process 

of     hardening .     H.      Bryda,      Blackstone,      Mass. 

U.S.  Pat.  1,095,804,  May  5,  1914. 

The  alloy  is  filed  on  the  surface  while  hot,  then  placed 
upon  a  layer  of  loam  '*  which  has  not  been  allowed  to 
come  into  contact  with  water  or  sunshine,"  allowed  to 
remain  until  the  filed  surface  becomes  bluish,  and  cooled 
in  a  dry  place.— W.  E.  F.  P. 

Platinum  [-tungsten]  alloy.  E.  Weintraub,  Lynn,  Mass., 
Assignor  to  General  Electric  Co.  U.S.  Pat.  1,096,655, 
May  12,   1914. 

The  malleable  alloy,  permanent  in  air  and  more  refractory 
and  harder  than  platinum,  contains  Pt  20  to  60  and 
W  40  to  80%.— B.  N. 

Furnace  ;     Electric with   an    electric    arc    or   arcs  for 

melting  and  extraction  of  metal  from  ore.  P.  Krefting, 
(  hristiania,  Norway.  U.S.  Pat.  1,097,336,  May  19, 
1914. 

The  furnace  has  a  closed  melting  chamber  into  which 
several  electrodes  project,  and  a  vertical  charging  shaft 
above.  A  flue  leads  from  the  melting  chamber  through 
the  descending  charge  in  the  shaft.  Several  extensions 
from  the  shaft  communicate  with  charging  apertures, 
normally  closed  by  the  charging  material,  and  conveyers 
located  in  the  extensions  charge  the  material  from  the 
shaft  into  the  melting  chamber. — B.  N. 

Iron  ;      Manufacture     of     electrolytic .     Soc.     Anon. 

"  Le  Fer,"  Grenoble,  France.  Eng.  Pat.  16,565,  July  18, 
1913.     Under  Int.  Conv.,  Aug.  2,  1912. 

See  Fr.  Pat.  458,294  of  1912  ;  this  J.,  1913,  1115.— T.  F.  B. 

Steel ;    Purifying .     E.   Humbert,   Barleduc,   France. 

Eng.  Pat.  18,856,  Aug.  19,  1913. 

See  U.S.  Pat.  1,081,532  of  1913  ;  this  J.,  1914,  86.— T.  F.  B. 

Tool-steel ;     High-speed, .     R.    Becker,    C'refeld,    Ger- 
many.    U.S.  Pat.   1,096,669,  May  12,  1914. 

See  Eng.  Pat.  27,838  of  1912  ;  this  J.,  1913,  430.— T.  F.  B. 

Zinc  and  zinc  oxide  ;  Apparatus  for  the  manufacture  of . 

P.  Ferrere,  Paris.  Eng.  Pats.  3965,  Feb.  15,  1913,  and 
9368  of  1914,  date  of  appl.,  Feb.  15,  1913.  Under  Int. 
Conv.,  Feb.   17,   1912. 

See  Fr.  Pat.  451,680  of  1912  ;  this  .1.,  1913,  663.— T.  F.  B. 

Metal  furnace.     I.  Hall,  Birmingham.     Eng.  Pat.  29,525, 

May  21,  1913. 
See  Fr.  Pat.  462,568  of  1913  ;  this  J.,  1914,  320.— T.  F.  B 


Agglomerating  fine  ores  or  metalliferous  products  ;    Process 

of .     E.  A.  Pretceille,  Nantes,  France,  Assignor  to 

Metallurgische  Ges.  A.G.,  Frankfort,  Germany.     U.S. 
Pat.   1,096,054,  May   12,   1914. 

See  Fr.  Pat.  419,526  of  1909  ;  this  J.,  1911,  136.— T.  F.  B. 


Metallising  the  surface,  of  cast-iron,  wood,  gypsum,  paper, 
and  other  porous  substances  or  articles  ;  Process  of  super- 
ficially  .     P.  Marino,  London.     U.S.  Pat.  1,096,177, 

May   12,   1914. 

See  Eng.  Pat.  20,012  of  1911  ;  this  J.,  1912,  193.— T.  F.  B. 

Refractory  metals  and  alloys  ;    Process  for  the  manufacture 

of  bodies  of .     P.  Schwarzkopf  and  S.   Burgstaller, 

Assignors  to  Wolfram  Laboratorium  Dr.  P.  Schwarz- 
kopf G.  m.  b.  H.,  Berlin.  U.S.  Pat.  1,096,464,  May  12, 
1914. 

See  Fr.  Pat.  448,229  of  1912  ;  this  J.,  1913,  431.— T.  F.  B. 


Treating  fusible  domestic  or  other  refuse  for  obtaining  paving 
or  building  blocks  [and  iron].     Eng.  Pat.  10,281.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Electrical  ignition  of  gaseous  mixtures.     Thornton.     See  IIa. 


Electrolytic  production  of  potassium  fcrrici/anide.     Grube, 
-See  VII. 


Electrolysis  of  molten  salts  of  the  fatty  acids.     Petersen. 
See  XX. 


Patents. 

Resistance   materials  :    Production  of  electrical .     Re- 

sisto-Electrical  Manufacturing  Co.,  Ltd.,  London,  and 
C.  Ruzicka,  Gravesend,  Kent.  Eng.  Pat.  1 1 ,975, 
May  22,   1913. 

A  carbide  of  a  metal  or  metalloid,  such  as  boron,  having 
a  comparatively  high  specific  electrical  resistance  and  a 
melting  point  above  1500°  C,  is  mixed  with  a  carbide  of  a 
metal,  such  as  iron,  having  a  relatively  lower  specific 
resistance  and  a  melting  point  between  800°  and  1500°  C, 
and  a  permanent  inert  substance,  such  as  felspar,  which 
acts  as  a  conductor  of  the  second  class,  is  relatively  neutral 
to  the  other  substances,  and  has  a  melting  point  below 
those  of  the  carbides  employed.  The  powdered  mixture 
is  fused  in  a  furnace,  whilst  surrounded  by  a  neutral  or 
reducing  gas,  at  a  temperature  sufficient  to  melt  the 
carbide  of  the  metal  of  lower  melting  point. — B.  N. 

Batteries  and  accumulators  ;   [Packing  material  for]  Electru 
.     F.  Sablon.     Eng.  Pat.  16,684,  July  21,  1913. 

A  mixture  of  a  double  silicate  of  magnesium  and  calcium, 
such  as  asbestos,  and  a  trisilicate  of  magnesium,  such  as 
steatite,  is  baked,  and  the  ceramic  mass  crushed  to  frag- 
ments about  1  mm.  in  diameter,  these  being  used  for 
packing  primary  and  secondary  batteries  to  prevent  move- 
ment of  the  electrolyte  or  the  plates. — B.  N. 

Electrode  for  electric  furnaces.  A.  T.  Hinckley,  Niagara 
Falls,  N.Y.,  Assignor  to  National  Carbon  Co.,  Cleveland. 
Ohio.  U.S.  Pat.  1,097,227,  May  19,  1914. 
The  electrode  is  composed  of  two  parts,  one  of  which  has, 
in  one  end,  a  longitudinal  hole  provided  with  an  annulai 
enlarging  groove,  with  two  holes  leading  from  it  to  tin 
outer  surface  of  the  electrode.  The  second  portion  has 
an  integral  pin.  smaller  in  diameter  than  the  electrode, 
which  fills  the  hole,  and  the  pin  is  also  provided  with  ai 
annular  groove.  A  cement  ring  of  conducting  materia 
embraces  the  pin  and  tills  up  the  grooves. — B.  N. 
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Apparatus  for  the  production  of .    J.  Steynia, 

Kr.    Pat   466,029,    Deo.    10,   1913.     Under   Int.  Conv., 
1 1. 1.  27.   1913. 

h  the  apparatus  described  in  U.S.  Pat  1,066,674  of  1913 
(tins  J.,  1913,  Tiii.i  the  hollow,  cylindrical  electrodes  and 
dielectric  tubes  .in-  so  arranged  as  t"  I"-  easily  removable, 
and  .in  provided  with  means  f"i  centering  and  withdrawal 
of  breakage.  To  that  end.  the  top  of  the  outer 
electrode  is  provided  with  a  flange,  which  rests  on  the 
casing  of  the  apparatus,  and  the  bottom  of  the  electrode 
cumis  a  framework  fitted  with  inclined  arms,  on  whioh  the 
dielectric  tube  rests  and  centres  itself.  A  vertical  branch 
extends  upwards  from  the  centre  of  the  framework  and 
terminates  in  an  insulating  (one.  which  penetrates  and 
oentres  theintornal  electrode. — ().  R. 


accumulator    celU  ;     Solution   for    use    in .     P. 

Rabbidge,  Neutral  Bay,  New  South  Wales.     Eng.  Pat, 
19,782,  Sept.  1,  1913.     Under  Int.  Conv  .  Sept   2,  1912. 

Kr.  Pat  402,663  of  1913  ;  this  J.,  1914,  322.— T.  F.  1?. 

lary  batteries;    Negative  electrode  for  alkaline . 

H.  P.  R.  L.  Porscke  and  .1.  A.  E.  Achenbach,  Hamburg. 
U.S.  Pat  1,096,751,  May  12,  1914. 

Eng.  Pat.  29,848  of  1912  ;  this  J.,  1913,  004.— T.  F.  B. 

thctroh/tic  process  and  apparatus  [for  treating  alkali  salts]. 
('.  White,  London.     U.S.  Pat.  1,096,085,  May  12,  1914. 

See  Eng.  Pat.  1935  of  1913  ;  this  J.,  1914,  200.— T.  F.  B. 


very  small  quantity  of  phytoaterol  (recognised  by 
in!  it imi  with  digitonin),  and  BSmer'a  phytoateryl 
acetate  test  yields  a  negative  result  In  the  case  of  other 
fats  yielding  optically  active  unsaponifiahh-  con- 
stituents, these  in.  iv  i„  removed  by  precipitation 
with  djgitonin  (tins  J.,  I -i i :t.  ins)  previous  to  th<> 
separation  and  determination  of  the  optical  properties 
of  the  remaining  substam  liminary  te«t  for  the 

detection  of  mowrah  fat  in  lard  depends  00   the   |iartial 

insolubility  of  the  unsaponifiable  matter  of  the  former 
in  alcohol.  The  unsaponifiable  matter  is  dissolved  in  a 
small  quantity  of  ether  and  the  solution  is  diluted  with 
alcohol  ;  in  tho  case  of  lard,  the  mixture  remains  clear, 
whilst  with  lard  containing  more  than  10%  of  mowrah 
fat  a  turbid  solution  is  obtained. — W.  P.  8. 

Jatropha  curcas  [purging   nut]   seeds;    Toxicity  of . 

■I.     Felke.      Landw.     Vers. -Stat..     1913,    82,   '427 — 403. 
(hem.  Zentr..  1911,  1,  1958—1959. 

CVBOAS  (purging  nut)  oil  was  separated  by  treatment 
with  alcohol  into  a  non-poisonous  insoluble  and  a  poisonous 
solublo  part.  The  toxic  constituent,  curanolic  acid,  was 
isolated  from  the  soluble  portion  by  stirring  with  a  hot 
saturated  solution  of  baryta,  washing  the  resulting  paste 
with  cold  water,  drying,  extracting  with  ether,  evaporating 
tho  ether  solution,  extracting  the  residue  with  absolute 
alcohol,  and  treating  the  alcoholic  solution  with  sulphuric 
acid.     It  set  to  a  jelly  at  about  10°  C. 

Curcin,  the  toxic  principle  isolated  from  fat-free  curcas 
seeds  by  extraction  with  physiological  sodium  chloride 
solution,  was  very  sensitive  to  acid,  and  had  a  retarding 
influence  on  the  coagulation  of  blood. — A.  S. 


Furnace;      Electric [for     treating     lamp    filaments]. 

\\.  D.  Coolidge.  Schenectadv.  N.Y.,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  1.090,414.  Mav  12, 
1914. 

See  Eng.  Pat.  282  of  1909  ;   this  J.,  1910,  103.— T.  F.  B. 


Insulating  matt  rial.  J.  L.  R.  Hayden.  Schenectady, 
Assignor  to  General  Electric  Co.,  New  York.  U.S.  Pat. 
1,096,839,  May  19,  1914. 

See  Eng.  Pat.  13,946  of  1910  ;  this  J.,  1911,  905.— T.  F.  B. 


[Electrolytic]  Manufacture  of  hydrogen  peroxide.     Eng.  Pat. 
754.      See  VII. 


Cholesterol  in  fats  ;    Determination  of .     M.   Kloster- 

mann  and  H.  Opitz.     Z.  Unters.  Nahr.  Genussm.,  1914, 
27,  713—723. 

Whilst  about  one-half  of  the  cholesterol  occurring  in 
blubber  oils  is  present  in  the  form  of  esters,  practically 
all  animal  fats  are  free  from  cholcsteryl  esters,  the 
cholesterol  being  present  in  the  free  state,  and  there  is, 
consequently,  no  necessity  to  saponify  the  fat  before  the 
cholesterol  is  precipitated  by  means  of  digitonin  (this  J., 
1913,  1118).  In  vegetable  oils,  the  greater  part  of  the 
phytosterol  is  present  in  the  form  of  esters  and  saponifica- 
tion is  essential  before  the  whole  of  the  phytosterol  can  be 
precipitated  by  digitonin.  Previous  saponification  is, 
therefore,  also  necessary  when  it  is  desired  to  detect 
vegetable  oils  in  animal  fats  by  means  of  the  phytosteryl 
acetate  test,— W.  P.  S. 


Process  of  and  apparatus  for   treating   watir.      L'.S.    Pat. 
1,095,893.     See  XIXb. 


XII.— FATS;    OILS;    WAXES. 

JfoimiA    fat  ;     The    unsaponifiable    constituents    of 

and  the  detection  of  mowrah  fat  in  animal  and  vegetable 

fat*.     P.   Hers;  and  .1.  Angerhauscn.     Z.  Unters.  Xahr. 

Oenossm.,  1914.  27,  723—731. 
MoWBAH  fat  yields  about   2P0  of  unsaponifiable  matter 
"■tving  [oh> 27-1°.     When  the    unsaponifiable  matter 

'tamed  from  100  grms.  of  the  fat  is  dissolved  in  5  c.c. 
(  ether  and  the  solution  poured  into  100  c.c.  of  absolute 
»leohol  about  0-3%  (calculated  on  the  fat)  of  a  white, 
»morphous.  optically  inactive  precipitate  is  obtained. 
The  portion  of  the  unsaponifiable  matter  soluble  in  alcohol 
'lis  the  rotatory  power  [a]D  =  +34°.  The  rotations  arc 
observed  in  chloroform  solution.  The  optical 
properties  of  the  unsaponifiable  matter  of  mowrah  fat 
may  be  used  for  its  detection  in  other  fats  and  oils.  The 
rotatory  power  of  the  unsaponifiable  matter  of  lard 
tor  instance,  is  [o]D=— 19-6°,  whilst  that  of  lard  con- 
fining 10°o  of  mowrah  fat  is  [o]D  =  -r-ll-55.  The 
msaponifiable   matter   of    mowrah   fat    contains   only   a 


Rice   oil   and   rice  fat.     J.    Davidsohn.     Seifenfabrikant, 
1914,  34,  178—179.     Chem.  Zentr.,  1914.  1,  1788. 

Oh  keeping,  a  solid  fat.  ni.pt.  40"  (.'..  separated  from 
rice  oil.  The  characters  of  the  residual  liquid  oil  (water 
0-32%)  andof  the  solid  fat  (water  0-43%)  were  as  follows  :— 


(01 
Fat 


Sp.  gr.  at 
15°C. 


ButjTO- 

refractometer 
reading. 


Acid 
value. 


Saponlf.     Iodine 


value. 


value. 


Saponl- 

Bable 
matter. 


0-918 
0-924 


67-8(25°  l<>8-44 

44-7(50aC)  12130     107-21 


108-5 
74  11 


99-47 
99  43 


The  oil  is  suitable  for  the  manufacture  of  soft,  and  the 
fat  (the  mixed  acids  from  which  melt  at  39-6'  C.)  for  the 
manufacture  of  hard  soaps. — A.  S. 

Beesuyix  ;     C.se   of  ozonised   air   to    whiten .     Times, 

June  5,   1914.     [T.R.] 

A  plant  has  been  built  for  the  Epaiehical  Candle  Works 
at  St.  Petersburg  for  bleaching  beeswax  by  ozonised  air, 
for  use  in  making  church  candies.  The  air  is  cooled  to 
about  0'  C.  and  passed  through  a  bank  of  nine  ozoniscrs. 
each  having  an  electrode  area  of  40  sq.  ft.,  and  supplied 
with  high-tension  current  at  7000  to  9000  volts  by  means 
of  threo  transformers.     Each  ozonizer  takes  from  300  to 
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BOO   watts,   according   to   the   voltage    of   the   secondar 
current,  and  the  whole  plant,  which  is  able  to  treat  one 
tin  of  beeswax  in  a  day  of  10  hours,  requires  10  kw.,  includ- 
ing the  power  for  the  blower  and  refrigerator. 

With  energy  at  0-6d.  per  unit  the  working  costs  for 
treating  a  ton  of  beeswax  arc  about  5s.,  exclusive  of 
interest  on  capital  and  costs  of  maintenance,  whereas  it  is 
stated  that  with  the  bichromate  method  commonly 
employed  for  bleaching  wax  the  cost  per  ton  is  about 
£3  15s.  The  loss  of  material  is  said  to  be  practically 
negligible,  and  the  wax  is  harder  than  that  bleached  by 
other  methods. 

Patents. 

Oil  from  seeds  and  the  like  ;    Apparatus  for  the  extraction 

of bu  means  of  a  solvent.     J.  E.  McCoid,  Kingston- 

upon-Hull.     Eng.  Pat.  11,0.59,  May  10,  1913. 

Means  are  provided  for  tilting  the  extraction  vessels  or 
pots  so  as  to  discharge  the  spent  grains,  etc.  on  to  a  platform. 
Any  material  requiring  further  extraction  is  then  returned 
to  the  pots,  whilst  the  remainder  is  made  to  fall  through 
a  trap-door  on  to  an  endless  belt  or  screw  conveyor. 

— C.'A.  M. 


Fats  and  oils  ;    Process  for  improving  the  odour  and  taste 

of    vegetable    and    animal .      F.    Gossel.     Ger.    Pat. 

273,069,  May  12,  1912. 

Milk,  e.g.,  skim  milk,  buttermilk,  or  the  like,  which  has 
been  soured  by  the  bacteriological  method,  is  mixed  with 
the  fat  or  oil  and  the  mixture  heated  until  the  water  is 
evaporated  and  the  acid  constituents  of  the  milk  acquire 
a  brown  colour.  A  portion  of  the  water  may  be  evaporated 
from  the  milk,  before  or  after  souring,  belore  mixing  with 
the  oil  or  fat.  Cocoanut  oil  treated  in  this  way  acquires 
the  odour  and  taste  of  freshly  rendered  lard. — A.  S. 


Fats  and  oils  :    Process  of  treating in  the  manufacture 

of  fatty  acids  and  glycerine.     E.   Twitchell,   Wyoming, 
U.S.A."     Eng.  Pat,  9160,  April  18,  1913. 

See  Fr.  Pat.  456,956  of  1913  ;  this  J.,  1913, 1119.— T.  F.  B. 

Fatty  acids  and  their  glycerides  ;    Process  for  the  reduction 

of    unsaturated .     W.    Fuchs,    Vienna.     Eng.    Pat. 

1 1,543,  May  17.  1913.     Under  Int.  Conv.,  May  18,    1912. 

SeeFt.  Pat.  458,445  of  1913;  this  J.,  1913,  1119.— T.  F.  B. 


Oil  and  like  extractors.  0.  Wilhelm,  Stralsund,  Germany. 
Eng.  Pat.  25.026,  Nov.  3,  1913.  Under  Int.  Conv., 
Dee.  31,  1912. 

See  Fr.  Pat.  457,057  of  1913  ;  this  J.,  1913, 1095.— T.  F.  B. 


Oils  :      Process     of     introducing     water-insoluble into 

emulsions    or    water-soluble    bodies.     J.    H.    Smith,    La 
Garenne-Colombes,  France.     U.S.  Pat.   1,096,465,  May   | 
12,  1914. 

See  Fr.  Pat.  446,570  of  1911  ;   this  J.,  1913,  150.— T.  F.  B. 


Xin.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Red  lead;  Analysis  and  composition  of .      A.  P.  West. 

Philippine  .1.  Sci.,   1913,  8A,  429 — 437. 

Ax  analysis  of  commercial  red  lead  which  is  generally 
regarded  as  a  mixture  of  Pb3(),  and  PhO  showed  a  dis- 
crepancy of  3-69°0  Pb  between  the  total  Pb  found  by  direct 
estimation  and  the  Pb  calculated  from  the  amounts  of 
free  PbO  found  by  leaching  out  with  lead  acetate  solution, 
and  of  Pb304  obtained  by  decomposing  with  nitric  acid 
and  weighing  the  resulting  PbOj.  The  author  considers 
that  red  lead  consists  of  PbO  in  admixture  with  Pb304  and 


Pb,05  and  recommends  the  following  methods  of  analysis. 
(a)  Insoluble  matter  (Baucher's  method.  Petit,  Monit. 
Pharm.,  47,  2651).  2  grms.  are  boiled  with  100  c.c.  of 
10°o  nitric  acid  for  a  few  minutes,  the  insoluble  PbO, 
formed  is  reduced  with  sucrose  solution  and  dissolved  in 
nitric  acid,  and  the  insoluble  matter  is  weighed  in  a  Gooch 
crucible,  (b)  Free  PbO.  This  is  best  estimated  by 
Lowe's  method  (Lowe,  Dingl.  poly.  J.,  1889.  271,  472). 
0-5  grm.  is  digested  on  water-bath  for  about  one  hour  with 
10°o  lead  nitrate  solution,  boiled  for  10  mins.,  diluted  with 
2  vols,  of  hot  water,  the  residue  collected  and  weighed  in 
a  Gooch  crucible,  (c)  {PbO. t+ insoluble  matter)  and  (free 
PbO+combined  PbO).  0-5  grm.  of  sample  is  heated  with 
100  c.c.  of  10%  nitric  acid,  the  Pb02  formed -f- insoluble 
matter  is  collected  in  a  Gooch  crucible  and  weighed.  The 
lead  in  the  filtrate  is  estimated  as  sulphate  in  the  usual 
manner  and  indicates  the  combined  and  free  PbO  in  the 
sample,  as  Pb304  and  Pb405  are  decomposed  by  nitric 
acid  in  a  similar  way  : — 

Pb3O4+4HN03->.Pb0,+2Pb(N0,)s+2Ha0. 
The  amount  of  free  PbO  being  already  known  the  combined 
PbO  can  be  calculated.  The  percentage  of  Pb02+com- 
bined  PbO  indicates  the  percentage  of  red  lead  present 
in  the  sample.  A  table  is  given  showing  the  amount  of 
combined  PbO  in  mixtures  of  Po304  and  Pb405  from 
which  the  relative  percentages  of  these  oxides  can  be  readily 
found.  The  total  lead  in  the  sample  may  be  determined 
as  sulphate  and  corresponds  very  closely  with  the  total 
lead  calculated  from  the  PbO,  Pb304  and  Pb40,,  as  deter- 
mined by  the  methods  described.  For  rapid  approximate 
work,  it  is  sufficient  to  estimate  insoluble  matter  and  free 
PbO;    °0  red  lead=  100— (free  PbO  +  insoluble  matter). 

— R.  G.  P. 

Patents. 

Pit/mints;   Manufacture  of .     J.  Y.  Johnson,  London 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafer 
on  Rhine,  Germany.     Eng.  Pat.  20,106,  Sept.  5,  1913. 

Compounds  of  the  general  formula, 


>NH, 

"NO; 

where  R  represents  CO  or  S02,  or  derivatives  of  thes 
compounds  substituted  in  either  or  both  of  the  benzen 
nuclei,  are  mixed  with  a  substratum  such  as  aluminf. 
barium  sulphate,  or  china  clay  to  form  pigments  of  clew 
yellow  shades  of  good  colouring  power  and  fast  to  ligh' 
water,  lime,  and  alcohol.  They  do  not  sublime,  and,  wit 
few  exceptions,  are  insoluble  in  oil.  They  may  be  used  f' 
colouring  paper,  or  as  oil  paints,  or  for  lithographic  < 
other  printing.  The  preparation  of  pigments  for  varioi 
purposes  from  different  sulphobenzide  and  benzophenoi 
derivatives  is  described  in  detail. — T.  F.  B. 

Paints  [for  the  inside  of  boiler  ttibes].  W.  Chadd,  Wilki 
Barre,  Pa..  U.S.A.  Eng.  Pat.  25,185,  Nov.  4,  1913. 
Litharge  and  plaster  of  Paris  (say,  equal  parts)  are  inci 
porated  with,  say,  one-third  of  their  quantity,  of  rosi 
and  with  the  desired  amounts  of  boiled  linseed  oil,  drie 
and  pigment,  to  obtain  a  paint  which  is  not  affected  ' 
"  sulphur  water  "  or  strong  brine. — C.  A.  M. 

Iron  ;    Composition  for  application  to for  the  purpt 

of  acting  as  a  preservative.  A.  C.  Aglioubz  and  G. 
Howkins,  Manchester.  Eng.  Pat.  27,698,  Dec. 
1913. 

A  mixture  of  tar  containing  creosote  oil  40,  benzine 

terebene  1J,  turpentine  2.  pints,  black-lead  2  oz.,  and 

desired,  "  patent  driers  "  i  lb. — T.  St. 

Paint  ;     Method    of   producing    a    weatherproof   and    r' 

preventing .     M.     Brenneisen,     Bern.    Switeerla 

Eng.    Pat.    4113,    Feb.    17,    1914.     Under    Int.    I  »I 
Feb.  19,  1913. 
Linseed  oil  varnish  (140  grms.)  is  made  into  a  paste  »  i 
zinc  powder  (1  kilo.),  and  the  mass  stirred  with  com 
trated   hydrochloric   acid   (180   grms.)   and   subscquc  i 
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Minted  »illi  linseed  i>il  varnish  (320  grins  )  ami  turpentine 
( lint  grnis  I.   ..i    tho  like.-    i      A    M. 


out    product*;      Manufacture    of .     J.     P.    A. 

.    Wilkiiuburg,    I'.  .    L'.S.A.     Eng.    Pal     13,657, 
June  12,   L913. 

■    Pal    I58,904of  1913;  this  J.,  1913,  1163.— T.  F.  B. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

We  constitui  nl  of  raw  — — ,  its  isolation  ami 
characterisation.     D.  Spence  and  G.  D.  Kratz.     Kolloid- 
...  1914,  14,  202  -277. 

I     i  small  quantity  of  acid  be  added  to  a  rubber  solution, 
iv  is  lowered  almost  to  that  of  the  pure  solvent, 
and  from  the  resulting  solution  the  insoluble  nitrogenous 
titnent  of  the  rubber  can  be  easily  separated.     The 
lotion  of  viscosity  is  accelerated  by  sunlight  and  by 
heat.     The   insoluble   constituent   was   separated   from  a 
number  of  ditforent  kinds  of  rubber  by  a  method  based 
on  this  fact.     100  grms.  of  washed  and  dried  rubber  were 
treated  with  1  litro  of  benzene  containing  0-3 — 0-5°o  of  tri- 
chloroacetic acid  and  tho  mixture  exposed  to  sunlight  or 
warmed  gently  on  the  water-bath.     After  about  48  hours, 
with  occasional  vigorous  agitation,  the  mixture  was  allowed 
to  settle,  the  clear  liquid  poured  olT.  the  insoluble  matter 
Attracted  twice  for  several  hours  with  500  c.c.  of  benzene 
containing   trichloroacetic   acid,   then  washed  with  pure 
benione.    dried,    powdered,    extracted    with    benzene    to 
remove  the  last  traces  of  rubber,  washed  with  alcohol  and 
dried.     Tho  insoluble  constituent  separated  in  this  way 
from  four  samples  of  plantation  Para  rubber  contained  : 
N  9-83,  10-90.  11-58   and    1208%    respectively.     It   was 
*>iublo  in  a  1J0  solution  of  sodium  hydroxide,  and  repre- 
'.  nutated  by  dilute  acetio  or  hydrochloric  acid.     It  agreed 
in  nitrogen  content  and  reactions  with  the  glucoproteins. 
The  insoluble  constituent  from  three  samples  of   "  hard 
cure"  Para  rubber  contained  :   N  7-75,9-6  and  10-3%  res- 
pectively.    It  resembled  generally  that  from  plantation 
Para  rubber,  but  gave  reactions  for  proteins  and  carbo- 
hydrates only  after  being  dissolved  in  dilute  alkali.     The 
insoluble  constituent  (N  about  5%)  of  balata  and  speci- 
mens of  protein  (N  9-5  and  11-5%)  isolated  from  Funtumia 
elastic*  latex  also  possessed  the  characters  of  a  complex 
of  protein  and  carbohydrate.     The  authors'  results,  which 
difler  essentially  fromthose  of  Schmitz  (this  J.,  1913,  499), 
establish   the   fact   that    the   nitrogenous   constituent   of 
rabbet  is  not  a  simple  protein  but  a  complex  of  protein 
and  carbohydrate,  probably  a  glucoprotein.     The  factor 
•i-25  usually  employed  for  calculating  the  percentage  of 
insoluble    nitrogenous    constituent    in    rubber    from    its 
nitrogBn-content,  gives  incorrect  results.     For  Para  and 
plantation  Para  rubbers  a  factor  of  about  10  should  be 
used.— A.  S. 


Nasser;     Vulcanisation   of  solutions  of by   means  of 

ultra-rioUl    rays.     A.    Helbronner    and    G.    Bernstein. 
Comptes  rend..  1914.   158,  1343—1345. 

When  a  solution  of  rubber  containing  sulphur  is  exposed 
to  the  action  of  ultra-violet  light  vulcanisation  takes  place, 
and  a  gel  is  formed  the  stability  of  which  is  so  great  that 
race  of  precipitation  occurs  on  standing  for  several 
months,  nor  on  heating  for  18  hours  at  80°  C.     On  evapora- 
tion, however,  an  insoluble  pellicle  of  vulcanised  rubber  is 
*   behind.     Examination    by  means  of  the  ultramicro- 
wope  shows   that   there   is    very   little   difference  in  size 
>etween  the  particles  present  in  the  vulcanised  solution 
1  those  in  the  unvulcanised  solution ;    if  anything  the 
latter  are  slightly  smaller  and  more  numerous  than  the 
Winer.     Smits  and  Wiesand  have  observed  that  ultra- 
olrt   light   converts   soluble   sulphur   into   the   colloidal 
firm  which  is  then  precipitated  from  solution.     Since  no 
precipitate  or  even  cloudiness  is  produced  in  the  presence 


of  rubber,  it  would  appear  thai  if  it  bha  Insolabie  variety 

of  sulphur  wbirh  in  a  nascent  ditton  ibinH  with  or 

fa  adsorbed  bj  the  rubber,     No  iket  j  <i  ■   > 

unless  the  sulphur  is  in  loinl  ion,     Tli 

traoteriaod  bj  I  he  low  percentage  of  Dombined  anlphui 
(0-8%)  necessary  for  a  good  prodnot,  a  Gael  which  reoalls 

the  polj  merising  acti f  0-2%  of  sulphur  in  the  prep 

I  in!  of  jj  TiHirt  to  ca  ti   f r. th  iaoprene.     E,  W   L 


Rubber  ;    Action  of  copper  ami  .     /. 

Cab  ■>■■     F.  Frank  and  E.  Marokwald.    Gnmmi- 

Zeit.,  1914.  28.  1280—1383. 

Tut  destructive  action  of  copper  is  '  tributed  I  i 

the  wandering  of  colloidal  copper  Bulphlde  (of.  Lewis  ml 
Waumsley,  this  J.,  1912,  518)  due  I  linsaffii  ia 

tion.  as  shown  by  analyses  of  cables  which  had  and  had 
not  perished:    in   the   former  case  a  very   high  acetone 

ctiacl  was  found.  To  avoid  this  effect  cable  wi 
should  be  provided  with  a  good  and  homogeneous  tin 
coating  and  the  rubber  insulating  composition  should  be 
vulcanised  at  a  high  temperature,  preferably  using  basic 
accelerators,  so  that  tho  wire  inside  will  not  be  over- 
heated during  the  short  period  required  for  complete 
vulcanisation.  I'nder-vuleanisation  followed  by  after- 
vulcanisation  is  inadvisable. — H.  E.  P. 

Patent  s. 

Rt/ftber  latex  :  Apparatus  for  smoking .     J.  3.  Cardwell- 

Ouinn.     Bello-Horizonte.     Brazil.     Eng.     Pat.     11,424, 
May  16,  1913. 

Latex  is  supplied  to  an  endless  travelling  band,  on  which 
it  is  spread  uniformly  in  a  thin  layer  by  means  of  a  spread- 
ing knife  or  "  doctor  "  provided  with  side  guides.  The 
endless  band  passes  into  the  horizontal  exit  flue  of  a  smoke  - 
generating  apparatus  where  the  thin  layer  of  latex  h 
smoked  and  coagulated,  and  is  afterwards  subjected  to 
the  pressure  of  a  roller  in  order  to  remove  excessive 
moisture.  The  endless  band  is  supported,  where  engaged 
by  the  spreading  knife,  between  two  rollers,  by  means  of 
an  endless  rubber  apron  mounted  on  these  two  rollers. 

— E.  W.  L. 


I    Caoutchouc  :    Process   for    producing  products   similar  to 

vulcanised .   P.  A.  Newton,  London.    From  Farben- 

fabr.   vorm.    F.   Saver  nnd  Co.,    Elberfeld.   Germany. 
Eng.   Pat.   11.209,  May  13,   1913. 

See  Ger.   Pats.   260,619,  267,945,   208,387.  208.947,  and 
269,512  ;   this  J.,  1914,  93,  94,  269,  365.— T.  F.  B. 

Elastic  and  plastic  substance  ;    Production  of  an J. 

Stockhausen.    Crefeld,    Germany.     Eng.     Pat.    27,663. 

Dee.  1.  1913.     Addition  to  En».  Pat.  9264  of  1911,  dated 

April  16,   1910. 
See  Fr.  Pat.  465.306  of  1913  ;  this  ,T„  1914,  558.— T.  F.  B. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

Hides  and  skins  ;    Second  report  of  the  International  Com- 
mission for  the  preservation,  cure  and  disinfectionj>f . 

A.  Seymour-Jones.  Collegium.  1914,  207 — 277. 
Preservation.— The  "  Association  francaise  pour  la 
destruction  du  Varron "  have  found  that  one  drop  of 
iodine,  injected  into  the  tumour  caused  by  the  larva  of  the 
warble  fly,  killed  the  larva,  acted  as  an  aseptic  and  was  a 
more  effective  method  than  the  old  method  of  squeezing 
out  the  larva  with  the  6neers.  A  more  simple  method  is 
to  pierce  the  larva  with  a  heated  lancet  or  knitting 
needle.  Birch  oil,  applied  to  the  sides  of  the 
cattle  before  leaving  the  sheds  for  the  pastures  was 
effective  in  preventing  the  attacks  of  the  warble  fir.  The 
removal  of  larvse  from  warbled  cattle  was  always  followed 
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by  a  considerable  increase  of  weight.  Felbnongers 
gathering  limes  are  a  great  source  of  trouble  to  tanners 
and  could  advantageously  be  replaced  by  clean  water  to 
which  "  Beta-lysol "  or  "  Arasol "  had  been  added. 
Such  materials  form  no  chemical  compound  with  the  pelt, 
arrest  all  decay  and  can  be  completely  washed  out  of  the 
pelt  before  putting  into  work.  It  is  suggested  that 
butchers  should  spray  all  hides  and  skins  with  such 
a  solution  after  flaying  and  before  salting. 

Cure — The  successful  results  obtained  by  Becker  in  the 
laboratory  in  curing  hides  with  a  mixture  of  salt  and  soda 
have  been  confirmed  on  the  large  scale.  Many  stains  are 
described  as  salt  stains  which  are  of  quite  a  different 
origin.  It  is  probable  that  the  decomposition  products 
of  the  albumin  form  new  compounds  with  the  impurities 
in  the  salt.  Abt  has  isolated  a  bacterium  which  produces 
a  brown  colour  in  the  medium  on  which  it  is  grown  and  the 
colour  becomes  darker  as  the  medium  becomes  more 
alkaline  by  the  production  of  ammonia.  The  colouring 
matter  is  precipitated  by  iron  salts,  redissolved  by 
ammonia  and  contains  less  nitrogen  than  peptone.  The 
colouring  matter  is  carried  down  by  gelatinous  precipitated 
phosphate  of  calcium  and  if  the  bacterium  is  sown  on  a 
Petri  dish  and  in  other  parts  a  precipitate  of  calcium 
phosphate  is  produced  the  greater  part  of  the  colouring 
matter  is  attracted  to  the  precipitate.  In  the  formation  of 
a  salt  stain  the  brown  colouring  matter  produced  by  the 
bacteria  would  be  fixed  by  the  calcium  phosphate  produced 
from  calcium  sulphate  in  the  salt ;  in  other  cases  it  would 
be  precipitated  by  the  iron  salts  derived  from  the  haemo- 
globin, etc.  Abt  has  also  isolated  a  streptothrix,  a  variety 
of  Actinomyces  chromogenes  Gasperini,  which  produces  a 
colouring  matter  of  similar  nature.  All  bacteria  which 
colour  culture  media  without  being  coloured  themselves, 
are  capable  of  producing  salt  stains.  "  Pir-holes  "  are  of 
quite  a  different  origin  from  salt  stains  and  are  produced 
by  the  crystallisation  of  salt  in  the  grain  thereby  breaking  it. 
Salt  stains  are  less  common  when  sea  salt  is  used  than 
when  rock  salt  is  used  ;  the  latter  contains  calcium 
sulphate.  A  process  in  which  the  grains  of  calcium 
sulphate  were  allowed  to  settle  to  the  bottom  of  the  brine 
gave  the  fewest  stains.  No  better  results  were  obtained  by 
adding  4%  of  sodium  carbonate  to  the  salt.  The  use  of 
salt  of  99-9%  purity,  which  has  lately  come  into  commerce, 
is  recommended. 

Disinfection. — Abt  found  that  chlorine  was  not  a 
satisfactory  disinfectant  and  sterilisation  was  never 
obtained  with  mustard  oil.  Seymour  Jones'  formic 
mercury  process  gave  good  results  and  the  Schattenfroh- 
Kohnstein  method  was  efficient,  but  was  harmful  to  the 
skin.  As  a  preventative  treatment  to  be  applied  to  all 
dried  skins  the  Seymour-Jones'  method  is  recommended 
provided  that  depilation  is  carried  out  with  pure  lime, 
with  lime  and  arsenic  sulphide  or  with  concentrated  sodium 
sulphide  solution.  Vocum  condemns  the  official  methods 
of  the  U.S.  Government  on  account  of  inefficiency  or 
destruction  of  hide  substance.  Disinfection  with  carbolic 
acid,  sulphur  dioxide  and  mercuric  chloride  are  condemned 
for  the  same  reasons.  Rohm  has  patented  the  use  of 
solutions  of  copper  salts,  containing  the  metal  in  the 
form  of  complex  ions,  as  a  method  of  disinfection. — D.  J.  L. 


Tannins;      Pseudo in     sulphite     cellulose     extracts. 

W.   Moeller.  Collegium,   1914,  5,  319—324. 

Wood  pulp  liquor  produced  as  a  by  product  in  the  manu- 
facture of  cellulose  by  the  soda  process  has  quite  different 
properties  from  that  from  the  sulphite  process.  The 
liquor  from  the  latter  process  contains  much  lime  and 
sulphurous  acid,  which  must  be  removed  before  it  can  be 
used  as  a  tanning  material ;  all  wood  pulp  extracts  produced 
in  Germany  are  of  this  variety.  Liquors  from  the  soda 
process  only  require  to  be  neutralised  with  a  weak  acid 
before  use.  All  cellulose  extracts  have  about  15%  of 
ash  and  this  is  included  in  the  total  soluble  matter.  They 
also  contain  quantities  of  non-tannins  such  as  resin, 
sugar,  etc.,  which  must  also  be  reckoned  as  useless  when 
the  cost  price  is  calculated.  All  these  non-tannins  remain 
in  the  liquors  when  cellulose  extract  is  used  mixed  with 
other  materials  and  accumulate  in  the  suspender  liquors 


to  such  an  extent  that  they  can  only  be  run  away. 
.Molasses,  cane  sugar  and  glucose  are  much  cheaper  to  use 
for  weighting  leather  than  cellulose  extract.  Even  when 
used  as  a  weighting  material  only,  scarcely  50%  of  the 
total  soluble  matter  of  cellulose  extract  is  utilised. — D.  J.  L. 


Sulphite  cellulose  extract;   Detection  of .     A.  Gansser. 

Collegium.  1914,   5,   324—325. 

i  Moeller  (this  J.,  1914,  365)  and  Loveland  (this  J.,  1913, 
373)  have  been  unable  to  confirm  the  author's  results 
|  in  the  detection  of  cellulose  extract  in  the  extract  from 
|  leathers  on  which  it  has  been  used  (Collegium,  1912,  482). 
It  must  be  assumed  that  there  are  some  cellulose  extracts 
which  do  not  give  the  Procter-Hirst  reaction  (this  •)., 
1909,  293)  and  Becker  has  shown  that  such  extracts  may  be 
produced.  Quebracho  wood  which  is  kept  away  from 
light  and  air  and  under  the  action  of  mould  growths  will 
give  the  Procter-Hirst  reaction. — D.  J.  L. 


Light .     J.  T. 

1914,  305—311. 


Wood.  Colle- 


Leather  liming  control; 
gium, 

A  beport  of  further  work  done  on  the  subject  since  the 
last  report  presented  at  the  London  Conference  of  the 
I.A.L.T.C.  in  1912  (this  J.,  1912,  446).  Giusiana  (this  J.. 
1912,  1192)  states  that  the  addition  of  magnesium  and 
ammonium  salts  to  the  lime  liquor  results  in  a  fine  grain 
and  suggests  the  following  composition  of  a  lime  liquor 
where  it  is  not  desirable  to  swell  the  skin  :  Na2S,  5 ; 
CaCl2  (cryst.)  8-7  ;  MgCl2  8-05,  NH^Cl  21  and  BaCi,  965 
kilos,  per  100  litres.  From  the  preliminary  report  by  the 
author  and  D.  J.  Law  (loc.  cit.)  it  was  found  that  the 
greatest  amount  of  nitrogen  is  dissolved  out  of  the  goods 
in  the  first  draw  and  that  there  is  a  definite  amount  of 
nitrogenous  substance  which  the  limes  are  capable  of 
extracting  from  the  skin.  Nitrogen  in  a  lime  liquor  up  to 
0-2  grm.  per  litre  is  not  detrimental  but  it  depends  upon 
other  factors  such  as  temperature,  degree  of  breaking 
down  of  the  proteins  and  number  of  proteolytic  bacteria 
present,  so  each  case  must  be  judged  on  its  merits.  R.  F. 
Innes  has  found  as  much  as  14%  CaO  in  a  fully  limed  goat 
skin  but  no  regular  curves  of  absorption  of  lime  could 
be  obtained  ;  the  ash  usually  contained  65 — 75%  CaO. 
The  author  has  found,  in  the  case  of  sheep  skins  that  have 
been  over-limed,  that  in  the  early  stages  of  liming  the 
hyaline  layer  is  not  attacked  by  tryptic  enzymes  even  by 
long  exposure  to  their  action  but,  after  a  certain  time  in 
lime,  these  enzymes  are  capable  of  attacking  this  layer. 
Stiasny  made  experiments  with  the  stalagmometer  on  old 
lime  liquors,  the  number  of  drops  falling  showing  the 
surface  tension  (<t)  and  the  time  required  for  emptying  the 
tube  showing  the  viscosity  (n).  Peptones  and  glycocollfas 
representative  of  amino  acids)  diminished  the  surface 
tension  but  did  not  increase  the  viscosity.  Inorganic 
substances  (lime,  sulphide,  etc.)  had  no  influence  on  either 
the  surface  tension  or  the  viscosity.  Gelatin  slightly 
increased  the  surface  tension,  very  dilute  solutions  being 
relatively  more  effective  than  strong  ones,  and  considerably 
increased  the  viscosity.  Mixtures  of  Witte  peptone  and 
gelatin  showed  also  the  great  influence  of  peptones  on  the 
surface  tension  and  their  small  influence  on  the  W» 
and  the  small  influence  of  gelatin  on  the  surface  tension  and 
its  great  influence  on  the  viscosity.  Measurements  of  a  and  i» 
for  old  and  medium  limes  are  given. — D.  J.  L. 


Patents. 


■  to  render  it 
Ger.  Pat.  272,534, 


Chrome-leather  ;  Method  of  treating  — 

and  resistant  to  water.     O.  Walter. 

March  23,  1913. 
The  leather  is  treated  with  a  colloidal  solution,  e.g.  cf  glue, 
gelatin,  agar-agar  or  the  like,  and  with  formaldehyde,  then 
stronglv  compressed  at  a  temperature  above  atmospheric, 
dried,  and  treated  at  about  90°  C,  under  diminished 
pressure,  with  a  composition  consisting  of  wool-fat 
asphaltum,  pitch,  gutta-percha,  and  the  like. — A.  S.    ■ 
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F,irmiilil>  ln/ili  -Initio  i  ;     Ma  n  ufacturt    of .     K.  Evlor. 

Qer.   Pat.  272,678,  Oot  II,  1912. 

Tanning  with  an  emulsion  containing  formaldehyde,  a 
(at  or  oil,  iiml  magnesium  silicate  is  preceded  or  followed 
by  tanning  (ami  if  desired  colouring)  according  to  one  of 

the  usual  proi esses. — A.  S. 

Harm/  or  tuition/  materials  from   bailor  or  leather  rifusc  ; 

u  for  the   production  of .     P.    I'.    Damgaard, 

Frederiksberg,    Denmark.     Eng.    Pat.    22,644,   Oot.    7, 
1913.     Dnder  Int.  Conv.,  Oct  17,  1912. 

Pat.  463,596  of  1913  ;  this  J.,  1914,  432.— T.  F.  B. 


XVI,-  SOILS  ;  FERTILISERS. 

Phosphate*  in  soil  extracts;  Determination  of .     J.  A. 

Presoott.     J.  Agric.  Sci.,  1914,  6,  111— 120. 

A  MEASURED  volume  of  soil  extract  containing  5 — 10 
menus.  P,0«  is  evaporated  to  dryness  and  the  residue 
ignited  at  a  dull  red  heat  fur  15  niins.,  or  if  much  silica  is 

{■resent  for  two  hours  at  120  -ltio  ( '.  It  is  then  digested 
or  half  an  hour  on  a  sand  hath  with  50c.c.  of  10%  sulphuric 
■old,  the  extract  diluted,  and  filtered,  and  the  residuo 
washed  with  hot  water.  The  solution  is  treated  with 
18  8.0.  of  concentrated  ammonium  nitrate  (500  grms.  per 
wanned  to  55°  C,  25  c.c.  of  ammonium  molybdate 
tins,  in  1  litre  of  water  poured  into  1  litre  of  nitric 
acid  of  sp.  gr.  12)  at  the  same  temperature  added  and 
the  mixture  allowed  to  cool.  After  two  hours  the  pre- 
cipjtate  is  washed  several  times  by  decantation  with  2% 
Mdium  nitrato  solution,  filtered  off,  dissolved  in  excess  of 
standard  (S  111)  alkali  and  tho  excess  titrated  back  with 
standard  acid.  Tho  best  factor  is  1  c.c.  of  AT/10  alkali 
=00003004  grm.  P205.  It  is  important  to  remove  all  silica 
and  to  avoid  too  high  a  temperature  for  precipitation. 
The  method  is  quicker  and  more  accurate  than  the  lead 
niolvbdato  method  of  Brearlev  and  Ibbotson  ("  Annl.  of 
Works  Materials").— W.  H.  P. 

Sulphites,  thiosulphates  and  sulphur  present  in  soil ;  Influence    ' 

of on  the  growth  of  the  plant.     W.  Thalau.     Land- 

wirtsoh.  Versuchsst.,  1913,  82,  161—  209.     Biedermann's 
Zentr.,  1914,  43,  228—231. 

Ammonium  sulphite  is  equal  to  ammonium  sulphate  as 
i  manure  on  loamy  soils.     On  sandy  soils  it  is  not  quite 
so  good,  while  on  peaty  soils  it  is  considerably  less  effective. 
In  water  cultures  it  is  harmful  even  in  very  small  quan- 
tities :    at   concentrations    higher    than    0-4%    it   retards 
germination,  and  at  1%  it  prevents  germination  entirely, 
while  1°0  ammonium  sulphate  has  no  harmful  action  at 
iD.     Ammonium  sulphite  is  readily  oxidised  to  sulphate 
»hen  exposed  to  air,  tho  oxidation  being  more  rapid  in 
"lution  and  still  more  rapid  when  the  salt  is  mixed  with 
■on.     Calcium  sulphite  is  harmless  in  loamy  and  sandy 
oils.     On  peaty  soils  it  has  a  slight  retarding  effect ;  and 
n  water  cultures  increasing  quantities  of  calcium  sulphite 
reduce   a    progressive   decrease    in    the    yield.     Sodium 
hiosulphate  appears  to  have  no  harmful  action  on  plant 
T"wth.     Flowers  of  sulphur  is  somewhat  variable  in  its 
■  its,  hut  it  does  not  usually  increase  growth  or  yield. 

— W.  H.  P. 

'tparaUon    and    composition     of    lime-sulphur     sprays. 
Ramsay.     See  XI  Xb. 

urther  observations  on   tin  fungicidal  action  of  Bordeaux 
mixture.     Barker  and  Gimingham.     See  XIXb. 


Patents. 

Icmm  cyanamide  ponder  ;    Process  for  the  agglomeration 

"<  •     A.  Goris  and  C.  Vischniac.     Fr.  Pat.  465,514, 

Not.  29.  1913. 

be  powder  is  treated  with  a  dilute  solution  of  sodium, 
unuiuum,  or  other  sulphate,   and   the  resulting  mass 


crushed  to  a  dense,  gianular,  non-caiM  n-  material,  free 
from  Carbide.      A  raized  fertilisci  is  produced  by  employing 

pui  Msiuin  sulphate  in  the  process      I    Soon. 

/  •  for  viticulture,  agriculturt  generally,  and  building 
purposes;    Process  and  apparatus  foi  tin   production  of 

fat .    P.  A.  M.  Filleux.     Ft.  Pat.  165,861,  Dec.  6, 

1913. 

(,h  H  ki.imk  is  slaked  with  solutions  containing  a  small 
quantity  of  an  antiseptic  and /or  a  dyestutf,  such  as  picrio 
acid,  methylene  blue,  potassium  permanganate,  or  tho 
like  ;  the  slaked  lime  is  tempered  (in  a  silo,  in  trucks,  or 
nihil  wise),  graded  in  a  separator,  and  may  finally  be 
mixed  with  powdered  sulphur  or  copper  sulphate. — <>.  It. 

Process  of  dissolving  organic  substances  of  animal  origin 
and  tin  fixation  of  Hair  nitrogen  in  tin  form  of  soluble 
co w pounds.     Fr.   Pat.   4ti6,150.     See  XIXa. 

Treating  fish  to  obtain  dried  fish  and  fish  guano.     Fr.  Pat. 
466,392.     Set  XIXa. 
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Cane   sugar  factory  ;    Studies   in   the .     [Analyses  of 

sugar  canes,  cam  juices,  the  ash  of  cam  juice  and  cane 
syrup,  incrustations  of  juici -heaters  and  defecators.] 
C.  Fribourg.  Bull.  Assoc.  Chim.  Sucr.,  1914,  31, 
778—802. 

Lousier  cane. — An  average  sample  of  this  variety,  which  is 
almost  exclusively  worked  in  Brazil,  contained  :  fibre, 
10-50 ;  sucrose,  1542;  non-sugar,  3-44 ;  and  water, 
70-64°o.  Juice  of  Louzit  i  cane. — .Juice  obtained  by  dry 
crushing  in  a  laboratory  3- roller  mill,  gave  the  following 
figures  in  grms.  per  100  c.c  for  (a)  the  apparent  and  (B) 
the  true  analysis  :  Sucrose,  (a)  2004,  (b)  20-31  ;  reducing 
sugars,  (a)  M6,  (b)  1-31  ;  ash,  (a)  0-35,  (b)  0-34  ;  organic 
matter,  (a)  1-38,  (b)  0-64  ;  Brix  degree,  (a)  22-93,  (B) 
22-60  ;  purity,  (a)  87-40,  (b)  89-80  ;  saline  coefficient,  (a) 
57-20,  (B)  59-"70;  glucose  ratio,  (a)  5-80,  (b)  6-40;  ratio  of 
ash  to  organic  matter,  (a)  394,  (b)  188.  Ash  of  the  Louzier 
cane.— Si02,  25-96;  A1203,  002;  Fe203,  102;  Mn203 
0-68;  CaO,  7-64;  MgO,  9-19;  K20,  3617  ;  Xa20,  1-39; 
C02,  6-91;  SO,,  3-21;  P20„  718;  Cl, 0-81.  Composition 
of  Louzier  and  Ribbon  canes  according  to  their  height. — 
Results  confirming  in  a  general  way  those  of  other  workers 
were  obtained,  these  indicating  that  the  density  of  tho 
juice  is  lowest  near  the  root,  at  its  maximum  in  the  middle 
of  the  stalk,  and  gradually  diminishes  towards  tho  top  ; 
the  purity  of  the  juice  is  highest  near  the  root,  and  gradu- 
ally diminishes  towards  the  top  ;  the  sucrose  content  is 
practically  the  same  for  three-quarters  of  the  height,  but 
is  distinctly  lower  in  the  top  quarter  ;  the  reducing  sugars, 
ash,  and  acids  are  lowest  near  the  root,  and  highest  at  the 
top  ;  while  the  fibre  content  is  highest  at  the  root  end. 
Composition  of  the  ash  of  mil!  Juki  and  clarified  syrup. — The 
raw  juice  was  sulphited  to  an  acidity  of  0-75  grm.  per  litre, 
limed  to  neutrality  in  the  cold,  heated  to  60°  C.  in  re- 
heaters,  and  allowed  to  settlo  in  the  usual  way,  the  clear 
juice  being  separated  from  the  top  scums  and  the  bottom 
muddy  juice.  Analysis  of  the  ash  of  (a)  the  raw  unsul- 
phited  mill  juice,  and  (b)  the  clarified  syrup  after  evapora- 
tion, gave  the  following  values,  expressed  in  parts  per 
1000  of  sucrose  :  Si02,  (a)  1-99,  (b)  0  s>  :  Al,<  >„  (a)  0-05, 
(b)  0-01;  Fe,03,  (a)  0-43,  (b)  014:  Mn,0„  (a)  0-12, 
(B)003;  CaO,  (a)  112.  (b)  5-47;  Mg< >.  (a)  1-37,  (B)  1-89  ; 
K.O,  (A)  15-36,  (B)  1602  ;  Na20,  (a)  0-68,  (b)  0-38  ;  CO,, 
(a)  4-86,  (b)  8-93  :  S03,  (a)  0-97.  (b)  2-10  :  I\Os,  (a)  207, 
(B)  0-30  ;  Cl,  (A)  0-48,  (b)  0-60.  The  total  amount  of  ash 
per  1000  of  sugar  had  increased,  owing  to  the  introduction 
of  sulphites  and  sulphates  in  sulphitation,  and  of  lime  and 
magnesia  in  defecation  ;  while  the  silica,  oxides  of  iron 
and  alumina,  and  phosphoric  acid  had  diminished,  having 
passed  into  the  scums.  Incrustation  from  limed  juice- 
healer. — Water  (at  100°  C),  1-86;  organic  matter  (in- 
cluding bagasse)  and  combined  water,  26-65  ;   sand,  0-18  ; 
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silica,  012  ;  calcium  sulphate,  6-56  ;  calcium  phosphate, 
5113,  magnesia,  0-36,  ferric  oxide,  1-46:  lime  combined 
with  organic  acids,  4-90 ;  alkalis,  carbonic  acid,  and 
undetermined  matter.  6-78%.  •  Incrustation  from  raw 
juice  defecator. — Water,  854  ;  organic  matter  (including 
a  large  proportion  of  bagasse),  33-55  ;  sand  and  silica, 
0-45  ;  calcium  sulphate.  2-82  ;  calcium  phosphate,  48-38  ; 
and  undetermined  substances,  6-26%.  Incrustations 
from  triple  effect  evaporator*. — The  deposit  from  the  first 
body  has  a  similar  composition  to  those  found  in  the 
limed  juice  re-heater  and  the  defecators ;  calcium  sulphate 
is  present  mostly  in  the  first  and  least  in  the  third  body  ; 
on  the  contrary,  calcium  oxalate,  which  is  not  met  with 
in  the  deposits  of  re-heaters  and  defecators,  nor  in  the  first 
body  of  the  triple  effect,  appears  in  considerable  amount 
in  the  second,  and  to  an  even  greater  extent  in  the  third 
body  :  combined  silica  is  principally  deposited  in  the  last 
body.-^J.  P.  0. 

Clarification  of  Louisiana  cane  juices  :    Sulphitation  and 

carbonatation    processes  for    the .     W.     E.     Crosa. 

Agric.    Expt.    Station,  Louisiana    State    Univ.,    Bull. 
144,  1914,  39  pages. 

Sulphitation. — The  Java  method  of  liming  before 
sulphitation  is  not  suited  to  Louisiana  juices,  owing  to 
risk  of  the  decomposition  by  lime  of  the  reducing  sugars, 
which  are  high  in  Louisiana  juices.  For  white  sugar 
manufacture,  the  maximum  limit  to  which  the  raw  juice 
may  be  sulphited  in  most  factories  in  the  State  is  such  that 
8  c.c.  of  N /10  sodium  hydroxide  solution  are  required 
to  render  10  c.c.  of  the  juice  neutral  to  phenolphthalein  ; 
under  these  conditions  a  hard  filter-press  cake  and  light 
mobile  juices  are  obtained.  After  the  sulphitation  of  the 
raw  juice,  a  precipitate  containing:  moisture,  407; 
fat  and  wax,  32-57  ;  proteins,  23-63  ;  ash,  9-48  ;  crude 
fibre,  805  ;  and  gums,  etc.,  22-20%  separated.  A  sensible 
increase  in  the  purity  of  the  raw  juice  was  effected  by  the 
removal  of  this  precipitate,  and  although  in  the  factory  its 
nitration  was  impracticable,  promising  results  were 
obtained  by  centrifugal  separation.  In  "  liming  back  " 
Louisiana  juices,  which  on  the  average  contain  10%  of 
sucrose  and  1-5%  of  reducing  sugars,  the  most  suitable 
point  was  found  to  be  neutrality  to  litmus,  corresponding 
to  0-8 — 1-0  c.c.  of  2V/10  sodium  hydroxide  solution  per 
10  c.c.  of  juice,  using  phenolphthalein  as  indicator;  at 
this  stage  the  muddy  juice  settled  well,  and  there  was  no 
danger  of  it  becoming  alkaline  on  boiling.  Before 
evaporation  in  the  effect,  this  acidity  could  be  increased 
with  advantage  regarding  the  colour  of  the  syrup  sub- 
sequently obtained ;  in  factory  trials  no  measurable 
amount  of  inversion  occurred  with  an  acidity  corresponding 
to  1-0  c.c.  of  iV/10  sodium  hydroxide  solution  per  10  c.c. 
of  juice,  but  there  was  a  distinct  risk  if  it  was  increased 
to  1-5  c.c.  It  is  of  much  importance  in  making  white 
sugar  that  the  clarified  juice  be  free  from  all  suspended 
matter  when  taken  into  the  effect,  and  the  use  of  mechanical 
niters  in  addition  to  settling  is  advocated. 

Carbonatation. — In  Louisiana  the  carbonatation  process, 
successfully  used  in  Java,  has  not  made  much  progress, 
owing  to  the  high  glucose  content  of  the  juices,  but  the 
results  of  the  past  three  grinding  seasons  have  shown 
that  it  can  be  applied,  provided  the  juices  be  not  heated 
above  40° — 50°  C,  when  the  products  of  the  decom- 
position of  the  reducing  sugars  are  neither  dark-coloured 
nor  melassigenic.  Either  single  or  double  carbonatation 
may  be  applied,  the  alkalinity  of  the  first  saturation  in 
double  carbonatation  being  stopped  at  a  point  correspond- 
ing to  1-2 — 1-8  c.c.  of  .ZV/10  acid  per  10  c.c.  of  juice,  and 
the  temperature  of  filtration  never  rising  higher  than  50°  C. 
Harloff's  acid  thin  juice  process  (this  J.,  1913,  1035)  may  be 
applied  to  Louisiana  juices  with  success,  though  the  need 
of  filtering  at  70°  C,  necessitates  the  use  of  a  large  amount 
of  lime  in  single  carbonatation,  viz.,  1-2 — 2-5%. 

Syrup  treatment. — Sulphitation  syrups  did  not  filter 
readily,  and  it  was  best  to  heat  them  to  70°  C,  add  1 — 2 
parts  of  sodium  phosphate  per  100,000  parts,  and  allow 
to  settle  ;  treatment  with  sulphurous  or  phosphoric  acids 
was  also  often  helpful.  Carbonatation  syrups  were 
usually  easy  to  filter,  and  with  these  also  improvement 
was   effected   by   addition   of  sulphurous   or   phosphoric 


acids,  the  amount  depending  upon  the  original  acidity  of 
the  clarified  juice. — J.  P.  0. 

[Sugar.]     Diffusion;     Temperature    at    which should 

be    operated.     A.     Herzfeld    and    L.     Kuntze.     Deut. 
Zuckerind.,  1914,  39,  289—291. 

According  to  Herzfeld,  a  temperature  above  40° — 502  C. 
is  preferable  in  operating  the  ordinary  process  of  diffusion, 
and  when  the  Pfeiffer-Bergreen  or  other  method  of 
returning  the  residuary  waters  to  the  battery  (this  J., 
1906.  328;  1907,  704:"  and  1913,  954)  is  applied,  about 
70°  C.  should  be  maintained  throughout,  in  order  to 
inhibit  the  action  of  micro-organisms,  and  prevent  the 
formation  of  gas.  Such  methods  of  "  hot "  diffusion 
produce  a  pulp  of  better  keeping  qualities,  either  in  the 
open  air  or  in  the  silo  than  "  cold  "  diffusion.  Kuntze 
obtained  satisfactory  results  when  filtering  the  residuary 
diffusion  and  press  waters,  and  using  them  in  place 
of  fresh  water  throughout  the  campaign,  by  working  at 
the  following  temperatures  in  a9-cell  batterv  :  in  the  first, 
freshly  charged,  38° — 40°  ;  in  the  second",  60°  ;  in  the 
third  to  the  seventh,  82°  ;  in  the  eighth,  75°  ;  and  in  the 
last,  40° — 50°  C.  The  essential  conditions  for  successful 
working  with  residuary  waters  are  great  rapidity  and  the 
avoidance  of  any  stoppage.  Provided  the  pulp  is  siloed 
immediately  after  being  discharged,  and  well  covered  with 
earth,  it  keeps  well. — J.  P.  0. 


Intermediate  [beet]  juice  ;    Analysis  of  a  precipitate  from 

the  sulphitation  of .     A.  Kiroff.     Deut.  Zuckerind., 

1914,  39,  419. 

On  sulphiting  the  intermediate  juice  in  a  Russian 
beet  factory,  difficulty  was  subsequently  experienced 
in  passing  it  through  the  cloths  of  a  mechanical 
filter  owing  to  the  slimy  nature  of  the  precipitate,  analysis 
of  which  gave  the  following  figures  :  water,  4-09  ;  insoluble 
in  hydrochloric  acid,  4-59  ;  sugar  from  the  intermediate 
i  juice,  19-30;  non-sugar,  1-57;  calcium  sulphite,  44-94; 
calcium  sulphate,  1-31  ;  calcium  salts  of  organic  acids, 
1900  ;  calcium  otherwise  combined,  iron  and  alumina, 
2-12;  fat,  1-38%.— J.  P.  0. 


Nipa  palm ;   The as  a   commercial  source  of  sugar 

D.  S.  Pratt,  R.  R.  Williams  and  H.  D.  Gibbs.     Philip- 
pine J.  Sci.,  1913,  8,  A,  377—398. 

The  nipa  palm,  Nipa  fruticans  Wurmb.,  is  abundant  in 
swamps  in  the  Philippine  Islands  and  other  parts  of  the 
tropics.     The  juice  obtained  from  the  flower  stalk  is  used 
on  a  large  scale  as  a  commercial  source  of  alcohol,  and 
the  authors'  experiments  have  led  to  the  conclusion  that 
the  nipa  palm  should  furnish  a  cheap  supply  of  sugar. 
The  nipa  palm  produces  about  40  litres  of  sap  per  tree 
in  an  average  season,  and  at  a  conservative  estimate  a 
yield  of  about  30,000  litres  of  sap  per  hectare  per  year 
should   be   obtained.     The  sap  is  available   in  sufficient 
quantity  for  the  supply  of  sugar  mills  for  about  six  months 
\   in  the  year;   contains  on  an  average  about  15%  of  sucrose 
i    and  has  an  apparent  purity  of  not  less  than  85  ;  traces 
1    of  invert  sugar  are  present  and  about   0-5%   of  sodium 
chloride,  but  waxes,  acids,  and  pectins  are  absent.     Thi' 
'    chief  difficulty  is  the  presence  in  the  sap  of  enzymes  of 
1    the  invertase  and  peroxidase  types  which  cause  inversion 
!    and  decomposition  of  the  sugar  with  great  rapidity  ;  by 
placing  a  small  amount  of  lime  cream  and  sulphite  in  the 
collecting  vessel — which  should  be  fitted  with  a  funnel  t< 
cause  the  sap  to  mix  thoroughly  with  the  lime  cream — thf 
enzyme  action  can  be  inhibited  and  the  sap  will  then  kee| 
without  decomposition  for  several  hours.     The  sulphiti 
also  renders  further  bleaching  at  the  sugar  mill  unnecessary 
It  is  estimated  that  sap  can  be  delivered  to  the  sugar  mill; 
at  about   1-5  dollars   (U.S.A.   currency)   per   1000 
from  which  115  kilos,  of  commercial  white  sugar  polarism; 
99°— 99-5°   can   be  obtained.     About  9000  litres^  of  sa] 
would  be  required  to  produce  1  metric  ton  of  96"  sugar 
a  10-ton  mill  would  require  therefore  90,000  litres  of  sa; 
daily,  or  the  produce  of  about  450  hectares  of  nipa  swamp 
'  '  — R.  G.  P. 
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Lactose  ami  ,1-jtr,.;      Determination  <•/ by  the  ropper- 

iodide    method.     S.    V,     <  ole.     Biochem.    .1..    1914,    8, 
194  -142. 

A    rigorously     standardised    modification    "f    Sofia 
method  (this  .1..  1899,  791),  similar  to  one  described  bj 
\iii.t.  (  h.  in.  Soc.,  1912,  34,  928),  in  which  the 
ride  is  filtered  off  before  the  unreduced 
titrated.     A  table  is  given  fur  lactose,  corrospi 
that  for  dextrose  given  in  Peters'  paper.—  J.  H.  I.. 

Latt-ulo."  ;  Simple  qualitative  and  quantitative  lifts  for 

in  presence  of  other  sugars.     E.   Pinoff  ami  K.   Gude. 
Cbem.Zeil  .  1914,  38,  625 — 626. 

The  following  qualitative  test  i<  mere  satisfactory  than 
thai  previous!)   described  (this  J.,  1905,  1192): — 6  gnne.    ' 

■  ,-lv  powdered  ammonium  molybdate  dissolved  in 
5  c.c.  of  boiling  water,  are  cooled  to  40°  C.  and  mixed 
m it h  5  c.c.  of  the  liquid  to  be  tested  (containing  003 — 1 
giro,  of  sugar)  which  must  contain  no  free  acid.  The 
I  4n  ('.  for  l.">  mins.,  becomes  blue  if 
lu-vulose  is  present.  The  only  other  sugar  which  reacts 
in  this  way  is  dextrose,  but  the  colour  produced  by  1  grm. 
of  the  biter  is  only  equal  in  intensity  to  that  produced 
m.  of  la?vu 

The  diphenylamine  colour  test  may  be  applied  quanti- 
tatively as  follows  : — 2-5  c.c.  of  tho  liquid  to  be  tested 
(containing  not  more. than  20%  of  sugar)  are  mixed  with 
alcohol,  10  c.c.  of  a  mixture  of  alcohol 
with  sulphuric  acid  (750  c.c.  of  96%  alcohol  and  200  e.c. 
ncentrated  acid),  and  01  grm.  of  diphenylaminc, 
and  the  mixture  isheated  to  70  C.  in  15  mins.  under  a  I 
reflux  condenser,  maintained  in  ebullition  for  3  mins., 
quickly  cooled,  poured  into  a  Hehner  colorimeter  vessel 
(or  a  measuring  cylinder  of  3  cm.  width)  and  the  colour 
observed  through  a  spectrometer.  If  the  original  sugar 
solution  contains  l.-evulose.  the  liquid  after  heating  is  blue 
and  shows  a  broad  absorption  band  (\=500 — 550).  The 
band  is  only  just  distinctly  visible  when  the  original 
solution  contains  0-036%  of  hevulose  and  larger  quantities 
are  estimated  by  ascertaining  the  extent  to  which  the 
final  liquid  must  be  diluted  (with  alcohol)  to  reduce  the 
intensity  of  the  band  to  correspond  with  this  quantity  of 
l«vulo6e. — J.  H.  L. 

• 
Ualiose  :  Action  of  dilute   solution*  of  barium   and  other 

hudroxUles  on .     L.  Kolb.     Biochcm.   Zeits.,   1914, 

63,  1—57. 

Maltose  was  decomposed  by  the  hydroxides  of  lead, 
magnesium,  calcium,  strontium,  and  barium  to  an 
extent  which  depended  on  the  degree  of  dissociation 
of  the  hydroxide ;  of  the  alkaline-earth  hydroxides, 
barium  hydroxide  acted  most  strongly.  The  decomposi- 
tion, as  indicated  by  the  fall  in  optical  activity  of  the 
solution,  was  accelerated  by  rise  of  temperature,  but  was 
characterised  at  all  temperatures  by  an  initial  rapid  phase 
followed  by  a  slow  phase  ;  the  solution  could  be  rendered 
quite  inactive  if  a  sufficient  quantity  of  hydroxide  was 
employed.  In  the  course  of  decomposition,  the  solution 
always  became  more  or  less  intensely  brown.  Barium 
hydroxide  first  converted  maltose  into  dextrose,  a  rapid 
reaction  which  corresponded  to  the  initial  rapid  fall  in 
optical  activity.  The  dextrose  was  slowly  converted  into 
an  inactive  mixture  of  larvulose,  mannose.  dextrose  (cp. 
Lobry  de  Bruyn  and  van  Eckenstcin,  this  J.,  1 890.  210) 
and  glutose(?).  these  changes  corresponding  to  the  slow- 
fall  in  optical  activitv.     Organic  acids  were  also  formed. 

— L.  E. 

Sucrose;  Inversion  of by  acids  in  tcateralcohol  solu- 
tions. G.  J.  Burrows.  Chem.  Soc.  Trans.,  1914,  105, 
1260—1270. 

The  rate  of  inversion  of  sucrose  by  hydrochloric  or 
■luric  acid  in  mixtures  of  water  and  ethyl  alcohol  up 
:  the  latter  falls  to  a  minimum  as  the  proportion 
of  alcohol  is  increase,!  to  45 — 50%  and  then  increases 
again.  Since  the  conductivity  of  the  acid  is  a  function 
of  its  dissociation  and  of  the  mobility  of  the  ions  (and 
therefore  of  the  fluidity  of  the  solution),  the  values  obtained 


bj  dividing  the  inversion  velooitj  Constanta  by  the  oon- 
dnotivitiee  "f  tin  corresponding  solutions,  represent  tho 
influenoB  of  the  solvent   on  the  activity  of  the  catalyst. 

6    values    show     that    the  tivitv    of    the 

hvdrogon    ions    is    greater    in    ulcoh"He    than    in    aqueous 

solutions.     The  activity  of  -V  2  hydrochloric  acid  relative 

i   .V  2  sulphuric  acid  is  greater  in  mixtures  of 

alcohol  and  water  than  in  water  alone. — L.  K. 


otes;    Partially   methylated .     ///.    MonomeihyU 

glucose.     .1.    C.    Irvine   and   T.    1'.    Hogg.     Chen 
Trans.,  1914.  105,  1386—1396. 

M.'NoMhTiniei  i  i  OSS  i m.  pt.  160-5P — 161°  C.)is  obtained 
by  h\  drolysis  of  monomethylglucosediacetone  which  is 
■d  by"  the  action  of  methyl  iodide  aid  silver  oxido 
on  glucosediacetone.  Since  monomethylriucoee  yields, 
on  strong  oxidation  with  nitric  acid,  not  a  dibasic  acid  but 
monomcthylgluconolactone,  and  also  gives  the  same 
phenylosazone  as  is  obtained  from  monomethylfructoee, 
its  constitution  is  : — 


CH30CH,-  C- 
OH 


H  HOH  H 

C  ■  C— CHOH 

HOH 

-  0  ' 


The  a-  and  /9-forms  of  the  sugar  exhibited  mutarotation, 
the  initial  rotatory  powers  being  [a]D  =  + 107-6 
and  +24-4  and  the  permanent  rotations  68-5°  and  68-3° 
respectively. — L.  E. 

Carliohydrates  ;    Methods  of  determining .     II.  Deter- 

Itton  of  starch  in  jilnnt  material.  W.  A.  Davis  and 
A.  J.  Daish.  J.  Agric.  Sci.,  1914,  6,  152—168. 
The  Sachsse  method  of  estimating  starch  (U.S.  Bureau  of 
Chem.,  Bull.,  107;  Allen's  -Commercial  Org.  Anal.," 
4  Ed..  Vol.  i.,  p.  420),  involving  hydrolysis  with  dilute 
hydrochloric  acid,  is  unreliable  in  the  presence  of  plant 
material.  The  tissues  invariably  contain  pentosans  which 
yield  pentoses  that  count  as  dextrose,  and  actual  destruction 
of  dextrose  takes  place  during  the  prolonged  treatment 
with  dilute  acid.  O'Sullivan's  method  (Chem.  Soc.  Trans., 
1884,  45,  1  ;  also  this  J.,  1904,  137),  involving  the  use  of 
diastase,  gives  low  results  owing  to  the  loss  of  dextrin  which 
takes  place  on  purifying  the  solution  by  the  precipitation 
method  after  the  conversion.  The  use  of  Taka-diastase 
avoids  this  objection  as  it  yields  onlv  dextrose  and  maltose 
(free  from  dextrin)  and  no' loss  of  these  sugars  occurs  when 
the  solution  is  treated  with  clearing  agents  such  as  lead 
acetate.  In  the  preparation  of  the  plant  material  it  is 
necessarv  to  destrov  all  enzymes  immediately  the  sample 
is  taken.  ThisUs  'done  by  dropping  the  leaf  or  other 
material  into  boiling  95%  alcohol  containing  a  little 
ammonia.  The  sugars  are  removed  by  extraction  with 
boiling  alcohol.  If  necessary  gums,  etc.,  are  removed  by 
extraction  with  water,  as  their  optical  activity  would  lead 
to  an  error  in  the  subsequent  starch  estimation.  The 
extracted  material  is  usually  preserved  in  a  bottle  and  great 
care  must  be  taken  in  subsequent  sampling,  owing  to  the 
tendency  for  starchy  matter  to  accumulate  at  the 
bottom.  About  10  grms.  of  the  oven-dned  extracted 
material  are  dried  in  vacuo  at  laF-lMP  C  for  24  hours 
or  longer,  and  then  gelatinised  with  200  c.c.  of  water. 
After  cooling  to  38'  C,  01  grm.  of  Taka-diastase  and  c.c. 
of  toluene  ire  added  and  the  mixture  left  for  24  hours 
It  is  then  heated  to  boiling,  filtered,  washed  and  the 
filtrate  together  with  a  sufficient  quantity  of  basic  lead 
acetate  is  made  up  to  500  c.c,  and  again  filtered  In 
100  c.c.  of  filtrate  the  slight  excess  of  lead  is  V™V«*}f 
by  sodium  carbonate,  the  solution  made  up  to  110  c.c 
and  filtered.  50  c.c.  of  the  filtrate  are  used  *»«*>£«» 
and  another  portie.  is  polarised .in  a  *»  mm.  tube  From 
the  reduction  and  polarimetnc  data  the  dextrose  and 
maltose  and  hence  the  original  starch  can  ^culated. 

The  Charpentier  thermal  ozonis-r   and  its  application  in  the 
distillery  and  sugar  factory.     Sidersky.     ice  XIAB. 
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Patents. 

Sugar-containing  juice  ;     Process   of  purifying   raw  — — -. 
J.  Carniol,  Vienna.     U.S.  Pat.  1,095, 189,  May  5,  1914. 

The  sliced  material  containing  the  juice  is  treated  with 
powdered  limestone,  and  the  juice  is  heated  to  about 
70"  C,  mixed  with  powdered  limestone  and  sufficient  lime 
to  produce  an  alkalinity  of  0-3%  on  saturation,  and 
filtered.-J.  H.  L. 


Sugars;      Process     of    producing    fermentable [from 

cellulosic  materials].  F.  E.  Gallagher,  Newton,  and 
H.  S.  Mork,  Boston,  Mass.,  Assignors  to  Standard 
Alcohol  Co.,  New  York.  U.S.  Pat.  1,096,030,  May  12, 
1914. 

As  one  step  in  the  production  of  sugars  from  lignocellulose 
or  other  cellulosie  material,  the  mass  is  digested  under 
pressure  with  a  dilute  solution  of  sulphuric  acid  and  a 
soluble  metallic  chloride  {e.g.,  sodium  chloride). — J.  H.  L. 

Betaine  or  its  salts;    Manufacture  of from  molasses, 

exhausted  molasses,  or  other  residues  of  the  beet  sugar 
factory.  Act.-Ges.  f.  Anilinfabr.,  Treptow,  Germany. 
Eng.  Pat.  2813,  Feb.  3,  1914.  Under  Int.  Conv.,  May  7, 
1913. 

The  exhausted  molasses  or  other  raw  material  is  freed  as 
far  as  possible  from  water  by  evaporation  in  a  vacuum 
and  the  residue  is  mixed  with  concentrated  hydrochloric 
acid  under  such  conditions  that  a  temperature  favourable 
to  the  formation  of  humic  substances  is  not  reached 
(e.g.,  the  temperature  should  not  exceed  50°  or  60°  C). 
When  the  mass  is  cooled,  practically  the  whole  of  the 
betaine  separates  in  the  form  of  hydrochloride  mixed  with 
alkali  chlorides,  which  are  separated  by  the  usual  methods, 
such  as  by  crystallising  from  methyl  alcohol  and  rec^stal- 
lising  from  water. — T.  F.  B. 

Sugars  ;    Process  for  producing  fermentable .     F.   E. 

Gallagher,  Troy,  N.Y.,  U.S.A.  Eng.  Pat.  14,937, 
June  28,  1913.     Under  Int.  Conv.,  July  15,  1912. 

See  U.S.  Pat.1,056,161  of  1913  ;  this  J., 1913, 441.— T.  F.  B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Wort ;    Assimilable  nitrogen  in. and  its  relation  to  the 

yeast  and  fermentation.     F.   Schonfeld.     Woch.    Brau., 
1914,  31,  197—199. 

Of  the  soluble  nitrogenous  matter  in  beer  wort,  45 — 65% 
is  assimilable  by  yeast,  but  owing  to  the  conditions  of 
fermentation,  only  15 — 30%  is  actually  assimilated.  In 
the  determination  of  assimilable  nitrogen  in  wort  by  fer- 
mentation, the  wort  is  much  diluted,  treated  with  a  con- 
siderable quantity  of  sugar  and  a  very  large  quantity  of 
fresh  distillery  yeast,  and  fermented  at  a  high  temperature 
with  vigorous  aeration  and  stirring ;  the  assimilable 
nitrogen  is  thus  removed  in  5 — 6  hours.  The  results  tend 
to  be  rather  loiv  since  nitrogenous  matter  may  diffuse  into, 
and  remain  in  the  wort,  but  the  error  thus  introduced  is 
not  serious.  During  fermentation,  beer  worts  of  high 
nitrogen-content  lose  less  nitrogen,  absolutely  as  well  as 
relatively,  than  worts  poor  in  nitrogen,  since  the  yeast 
"  breaks  "  much  more  readily  in  the  former  case  and  thus 
loses  much  of  its  power  to  assimilate  nitrogen.  The  loss 
of  much  nitrogen,  characteristic  of  worts  poor  in  nitrogen, 
accompanies  a  high  attenuation.  The  amount  of  assimil- 
able nitrogen  in  Berlin  "  Weissbier  "  wort  does  not  exceed 
45%,  but  almost  all  of  this  is  assimilated,  and  the  final 
attenuation  is  attained  in  the  primary  fermentation. — L.  E. 

Sucrose  ;    Thermoregeneration  of .     G.   Bertrand  and 

M.  Rosenblatt.     Comptes   rend.,  1914,  158,  1455—1458. 
The  authors  oonfirmed  a  recent  observation  of  Durieux 
(this  J.,   1914,  561),  that  if  dried  yeast  is  macerated  in 


water  and  portions  of  the  mash  are  heated  for  1  min.  at 
various  temperatures  and  subsequently  filtered,  the 
filtrates  which  have  been  heated  at  90°  or  100°  C.  exhibit 
greater  inverting  activity  towards  sucrose  than  those 
heated  at  70°  or  80°  C.  This  "  thermoregeneration," 
was  observed  with  different  kinds  of  yeast,  and  appears 
to  be  a  consequence  of  autolysis,  for  it  is  the  more  marked 
the  more  slowly  the  yeast  is  dried  prior  to  maceration. 
Thus,  it  was  not  shown  by  fresh  baker's  yeast  after 
grinding  with  sand  or  killing  by  successive  treatments 
with  alcohol  and  ether,  whereas  the  same  kind  of  yeast 
dried  slowly  at  35°  C.  (48  hours  or  longer)  and  then 
macerated  for  2  hours,  and  heated  for  1  min.  at  the 
temperatures  indicated,  gave  the  following  values  for  the 
relative  invertase  activities  of  the  filtered  juices  : — not 
heated,  3-377  ;  heated  at  50°,  3-292  ;  heated  at  70J, 
0068;  heated  at  80\  0150:  heated  at  90°,  2-446  ;  heated 
at  100°  C,  3-430.  A  sample  of  yeast  killed  by  acetone 
and  dried,  behaved  similarly,  but  in  a  less  marked  degree. 

—J.  H.  L. 

Yeast ;    Enzymes    of    washed    zymin    and     dried (v. 

Lebedeff).  I.  Carboxylase.  A.  Harden.  //.  Reductase. 
A.  Harden  and  R.  V.  Norris.  Biochem.  J.,  1913,  7, 
214—217  ;   1914,  8,  100—106. 

Zymin  and  dried  yeast  (prepared  by  v.  Lebedeff's  method) 
after  being  freed  from  co-enzyme  by  washing,  and  thua 
rendered  incapable  of  fermenting  dextrose  (see  Euler  and 
Baekstrom,  this  J.,  1912,  404),  readily  decompose  pyruvic 
acid  into  carbon  dioxide  and  acetaldehyde  (cp.  Neuberg 
and  others,  this  J.,  1911,  379,  1179)  provided  that  the 
acidity  of  the  solution  is  kept  low.  If  therefore  the 
decomposition  of  pyruvic  acid  actually  be  a  stage  in  the 
alcoholic  fermentation  of  dextrose,  the  soluble  co-enzyme 
must  be  required  for  some  stage  precedent  to  the  pro- 
duction of  pyruvic  acid. 

The  presence  of  a  fermentable  sugar  favours  the 
reduction  of  sodium  selenite  by  living  yeast,  but  has 
little  influence  on  the  reducing  power  of  zymin  unless 
the  sugar  is  present  in  high  concentration,  when  inhibition 
occurs  (cp.  Palladin,  this  J.,  1908,  870).  Sodium  selenite 
at  a  concentration  of  0-5%  almost  totally  inhibits  the 
fermentation  of  dextrose  by  zymin  and  dried  yeast  ( 10  grms. 
per  100  c.c.  of  10%  dextrose  solution),  an  effect  much 
greater  than  can  be  explained*  by  Lvoff's  hypothesis 
(see  this  J.,  1913,  955,  1167).  When  dried  yeast  or  zymin 
is  washed  with  cold  water  until  incapable  of  fermenting 
sugar,  it  loses  its  power  of  reducing  methylene  blue  and 
sodium  selenite.  Such  washed  preparations  reduce 
methylene  blue  in  presence  of  many  aldehydes  (not. 
however,  formaldehyde  or  acetaldehyde)  or  of  bouillon, 
but  these  do  not  restore  the  power  of  producing  alcoholic 
fermentation.  Addition  of  the  boiled  washings  to  the 
washed  preparations  restores  both  the  power  of  fermenting 
sugar  and  reducing  methylene  blue. — J.  H.  L. 

Port     wine  ;      Substitutes     for     genuine .     So-calUd 

Spanish  (Tarragona),  Grecian,  Californian,  and  Cape 
port  wines.  A.  Kickton  and  R.  Murdfield.  Z.  Unters. 
Nahr.  Genussm.,  1914,  27,  617—676.  (See  this  J., 
1913,  670.) 
Imitation  port  wines  are  generally  made  from  completely 
or  almost  completely  fermented  red  and  white  wines 
which  are  sweetened  by  addition  of  boiled  or  fortified 
wine  must,  and  rendered  stable  by  addition  of  alcohol. 
Of  nearly  600  samples  examined  by  the  authors,  only 
three  corresponded  in  composition  with  normal  genuine 
port  wine.  On  the  other  hand,  some  genuine  port  irinea 
possess  a  slightly  abnormal  composition.  Imitation  port 
wines  seldom  contain  more  than  14-5  grms.  of  alcohol  or 
less  than  0-5  grm.  of  acid  per  100  c.c,  and  fairly  frequently 
contain  2-5 — 3  grms.  of  sugar-free  extract  per  100  c.c. 
These  values  differ  appreciably  from  those  previously 
given  for  genuine  port  wines  (loc.  cit.)  Further,  thJ 
imitation  wines  frequently  contain  less  laevulose  than 
dextrose,  the  reverse  being  the  case  with  the  genuine 
samples. — L.  E. 

The   Charpentier   thermal  ozoniser  and  its  application   "< 
the  distillery  and  sugar  factory.     Sidersky.     See  XIA.B. 
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/  ■   ''     beverages ;      Manufacture     of .     K.      \V. 

Kuliii.  Brussels.     Kim.  Pat.  11,124,  May  10,  1913. 

'I'm  process  described  in  Eng.  Pat.  4622  of  1908  (see  this 
.1..  1008,  826)  is  modified  in  that  tin'  steel  container  is  not 
pletely  tilled  with  the  liquid  to  be  fermented,  the  free 
■pace  being  filled  with  carbon  dioxide  it  other  suitable 
gas  under  a  pressure  of  t>  atmospheres  or  more.  Part 
of  tin'  requisite  gaseous  pressure  may  lie  produced  by 
foroing  adiiition.il  liquid  into  the  container. —  L.  E. 


Beer   containing    iron  ;     Preparation    of .      P.    Narjes. 

Hanover,  Germany.     Kng.  Pat.  14,972,  June  28.  1013. 

\\  our  containing  a  high  proportion  of  sugar  is  fermented 
in  an  open  vat  at  8° — 9"  (.'..  by  about  J",,  of  thick  pasty- 
yeast  added  in  small  quantities  at  intervals  during  7 — 8 
days,  until  about  60°„  of  the  extract  has  been  fermented 
ami  considerable  quantities  of  lactic  acid  have  been  formed 
The  yeast  is  then  removed  and  the  wort  transferred  to 
storage  vessels  where  it  is  mixed  with  an  excess  of  iron 
Irjdroxide  and  again  treated  with  small  quantities  of  yeast 
until  all  the  sugar  is  fermented  and  the  lactic  acid  has 
combined  with  the  iron.  Finally  the  beer  is  allowed  to 
ferment  in  closed  vessels. — J.  H.  L. 


Wort ;    Apparatus  for  extracting .     W.  T.   Ramsden, 

London.     Eng.  Pat.   18,237.  Aug.  11,  1913. 

A  long  perforated  rotatable  drum,  mounted  horizontally 
or  nearly  so  above  a  trough,  serves  as  a  draining  and 
sparging  vessel  for  the  mash,  which  is  fed  into  it  at  one 
end  and  conveyed  along  it  by  means  of  inclined  blades 
or  screws  fixed  to  a  shaft  passing  axial  ly  through  the  drum, 
this  shaft  rotates  in  a  direction  opposite  to  that  of  the 
drum,  and  is  hollow  to  serve  as  a  duct  for  the  sparge  water. 
At  certain  enlarged  sections  of  the  drum,  the  mash  is 
thoroughly  stirred  by  the  interplay  of  rods  fixed 
lvely  to  the  drum  and  the  shaft,  and  the  sparge 
s  injected  into  the  mash  at  these  places,  through 
perforations  in  the  shaft.  The  drum  may  be  replaced  by 
a  perforated  trough,  in  which  case  an  oscillatory  angular 
tuotion  is  imparted  to  the  hollow  axial  shaft. — J.  H.  L. 


Mash-Jilters  ;    Process  for  washing  the  press-calces  in . 

W.  Hofmann.     Ger.  Pat.  272,600,     April  5,  1911. 

The  wash  liquor  is  passed  through  a  number  of  press- 
cakes  in  succession,  and  to  allow  of  this  being  done  without 
using  an  excessively  high  initial  working  pressure,  a  force 
pump  or  other  pressure-increasing  device  is  interposed 
between  successive  chambers  containing  the  press-cakes. 

— A.  S. 


Brewing   liquor;     Treatment   of .     A.    E.    Berry    and 

A.    Boake    Roberts    and   Co.,    Ltd.,    Stratford,    Essex. 
Eng.  Pat.  20.712,  Sept.  13,  1913. 

Thk  brewing  water  is  treated  with  lactic  acid,  e.g.,  about 
xK)l — 002°o  in  excess  of  the  quantity  required  to  combine 
with  the  alkaline  salts  present. — J.  H.  L. 


Hops  ;   Process  and  apparatus  for  the  production  of  extracts 

from .     L.    A.     von    Horst,    London.     Eng.     Pat. 

ML813,  Oct.  31,  1913. 

The  hop  oil  is  first  extracted  by  passage  of  steam  through 
the  disintegrated  hops,  and  recovered  by  condensation  ; 
and  the  dried  hops  are  afterwards  enclosed  in  bags  and 
extracted  by  boiling  once  or  twice  with  alcohol  and  finally 
with  water.  The  apparatus  used  for  the  steaming  of  the 
hops  comprises  a  closed  vessel  communicating  with  a 
condenser,  and  provided  with  a  perforated  steam  coil 
at  the  bottom,  above  which  is  a  grid  supporting  a  fibre 
matting  to  serve  as  a  couch  for  the  hops.— J.  H.  L. 


Malt  extract        /':  for  ;  tl,.    bitter   taste  an, I 

burnt  imettfrom  —  K.  i  alitor,  Nornberg,  Germany. 
Kng.  Pat.  6026,  Feb.  26,  1014.  Under  Int.  Conv., 
March  6,  1913. 

Nil  im  is  passed   through   the  extrait.  in   partieular  high- 
dried  malt  extract,  high  dried  malt   wort,  "colour  I" 
etc.,  in  order  to  remove  bitter  oi  empyreumatic  subetan 

— L.  K. 


Alcohol    manufactured    In/    distilling    fermented    sulphite 

liquor;  Method  of  purifying .     G.  Bkatruui,  Hernia, 

Sweden.     U.S.  Pat.  1.095,830.  M  i\   ...   1014. 

Imrim;  the  distillation  the  alcoholic  vapours  are  treated 
with  basic  substances  (e.g.,  soda  solution)  capable  of 
binding  the  sulphurous  acid  and  decomposing  the  aldehydie 
compounds  present. — J.  H.  L. 

Alcohol;   Process  of  making .     F.  Thatcher,  El  Paso, 

Tex..  Assignor  to  L.  M.  Stiles.  Hachita.  X.  M.-x.      I'.S. 
Pat.   1,096,965.  May   19,   1914. 

A  mixture  of  comminuted  cacti  and  water  is  stirred  and 
treated  with  superheated  steam  at  250  —275  F  (121 J  — 
135°('.).  in  a  digester.  The  steam  is  then  blown  off, 
carrying  with  it  formic  acid  extracted  from  the  cacti. 
The  liquid  is  expressed  from  the  mass,  and  treated  with 
ammonium  phosphate  and  with  a  yeast  capable  of  pro- 
ducing alcoholic  fermentation  in  presence  of  the  remaining 
traces  of  formic  acid,  the  fermented  liquid  being  distill*  d. 

— L.  E. 

Fungus;   A  new and  Us  use  in  the  saccharifioation  of 

starch  and  the  production  of  alcohol.     H.  Boulard,  Paris. 
Eng.  Pat.  25,406,  Nov.  6,   1913. 

See  Fr.  Pat.  464.601  of  1913  :  this .!..  1914,  497.— T.  F.  B. 


Producing  fermentable    sugars   [from    eellulosir    materials], 
U.S.  Pat,  1,096,030.     See  XVII. 


Method  of  utilising  and  treating  the  lighter  portion  of  sewage 
solids.     Fr.   Pat.  466,387.     See  XIXb. 


XIXa.-FOODS. 

Cheese   ripening;     Biochemistry  of .     Occurrence  of  p- 

hydroxyphenylethylamine  in  normal  cheese  and  its  forma- 
tion by  lactic  acitl  bacteria.  F.  Ehrlich  and  F.  Lange. 
Biochem.  Zeits..  1914.  63,  156—169. 
Air,  cheeses  contain  a  quantity  of  p-hydroxyphenylethyl- 
amine  which  is  produced  by  the  action  of  micro-organisms 
on  tvrosine  ;  the  amine  is  a  normal  constituent  of  cheese 
and  is  rroduced  before  actual  decomposition  of  the  latter 
takes  place.  A  Swiss  cheese,  containing  35%  of  water, 
vielded  006°o  of  the  amine.  The  organisms  which  pro- 
duce the  substance  have  been  separated  :  they  bear  a  great 
similarity  to  the  Bac.  casei  a-.  Freudenreirh,  with  which 
they  are'probably  identical.  Alcohols  and  hydroxy  acids, 
such  as  p-hydroxyphenylethyl  alcohol  and  p-hydroxy- 
phenyllactic  acid,  "which"  may'  be  produced  by  the  action 
of  yeasts  on  tyrosine,  an?  only  present  in  traces,  if  at  all, 
in  ripened  cheese. — W.  P.  S. 

Creatine  [e.g..  in  meat  extracts] :   Colorimetric  determination 

of .     E.  Baur  and  G.  Triimpler.     Z.  Unters.  Xahr. 

Genussm.,  1914,  27,  697—713. 
The  authors  investigated  the  conditions  governing  the 
determination  of  creatine  by  Jaffe's  method,  particularly 
the  influence  of  time,  temperature,  acid-concentration, 
etc.,  on  the  conversion  of  creatine  into  creatinine,  and  they 
recommend  the  following  modified  method  for  the  deter- 
mination of  creatine  in  meat  extracts  :  Creatinine.  Ten 
grins,  of  the  extract  are  dissolved  in  100  ex.  of  water,  and 
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5  c.c.  of  this  solution  are  mixed  with  15  e.c.  of  a  1-2% 
picric  acid  solution  and  5  c.c.  of  10%  sodium  hydroxide 
solution  ;  after  7  mins.  the  mixture  is  diluted  to  500  c.c. 
with  water  at  17°  C.  and  the  coloration  compared  with 
that  shown  by  a  definite  depth  of  X /2  potassium  bi- 
chromate solution.  Creatinine  and  creatine.  Ten  grms. 
of  the  extract  are  dissolved  in  100  c.c.  of  JV  II  hydrochloric 
acid,  the  solution  heated  for  4  hours  to  97c  C,  diluted  to 
500  c.c.,  and  10  c.c,  after  neutralisation,  treated  with 
15  c.c.  of  picric  acid  solution  and  5  e.c.  of  sodium  hydroxide 
solution.  The  coloration  is  compared  as  before,  the 
difference  between  the  two  estimations  giving  the  quantity 
of  creatine  present.  Liebig's  extract  was  found  to  contain 
from  0-76  to  5-65%  of  creatinine  and  from  1-38  to  5-58% 
of  creatine.  Meat  extracts  prepared  by  the  authors 
yielded  from  7-5  to  8-9%  of  creatinine  plus  creatine.  (See 
also  this  J.,  1907,  709  ;   1908,  87  ;   1909,  737).— W.  P.  S. 


Phytin  .•    Investigation  of .     R.   H.  A.   Plimmer  and 

H.  J.  Page.  Biochem.  J.,  1913,  7,  157—174. 
A  resumt  of  previous  work  is  given  (see  Winterstein,  this 
J.,  1897,  1051  ;  Hart  and  Andrews,  1904,  33  ;  Patten  and 
Hart,  1904,  618 ;  Suzuki  and  Yoshimura,  1907,  1061  ; 
Geys,  1910,970;  Anderson,  1912,  701  ;  Collison,  1912,  742  ; 
Contardi,  1912,  1006).  The  inorganic  phosphorus  in  phytin 
can  be  readily  determined  by  precipitation  with  ammonium 
molybdate  in  JV/2  nitric  acid  at  ordinary  temperatures; 
precipitation  is  complete  in  1 — 2  days,  when  the  yellow 
liquid  has  become  colourless,  and  no  hydrolysis  of  the 
phytin  is  to  be  feared.  The  calcium  cannot  be  determined 
by  precipitation  as  oxalate,  but  accurate  results  are 
obtained  by  precipitation  as  calcium  sulphate  in  presence 
of  alcohol  after  oxidation  with  nitric  and  sulphuric  acids. 
The  magnesium  in  the  filtrate  can  be  estimated  subse- 
quently as  pyrophosphate.  The  following  figures  repre- 
sent the  limits  of  composition  of  8  samples  of  commercial 
phytin  : — total  phosphorus  17-74 — 20-04,  inorganic  phos- 
phorus 0-89 — 0-98,  calcium  12-1 — 12-82,  magnesium  0-44— 
0-81,  and  loss  at  110°  C.  6-81—8-52%.  It  appears  that 
phytin  is  a  calcium  salt,  the  small  quantity  of  magnesium 
being  present  as  impurity.  There  is  great  difficulty  in 
removing  the  calcium  from  phytin  in  the  preparation  of 
phytic  acid.  The  yield  of  inositol  obtained  when  phytic 
acid  is  hydrolysed  by  acids  is  not  quantitative  (for  inositol 
hexaphosphate)  and  the  authors  consider  that  another 
organic  constituent  may  be  present.  (See  also  this  J., 
1914,  371,  436).— J.  H.  L. 


Canadian  pure  food  regulations.      Chem.  Trade  J.,  June  6, 
1914.     [T.R.] 

A  Canadian  Order-in-Council,  dated  April  4  last,  lays 
down  certain  regulations  made  in  accordance  with  the 
provisions  of  Section  26  of  the  Adulteration  of  Food  Act. 
The  regulations  governing  the  employment  of  preservatives 
apply  to  foods  intended  for  domestic  consumption.  Foods 
intended  for  export  may  contain  certain  preservatives 
provided  that,  both  in  specific  character  and  in  amount, 
such  preservatives  do  not  conflict  with  regulations  in  force 
in  the  country  to  which  export  is  made. 

It  is  forbidden  to  add  any  preservative  whatever  to 
milk,  or  any  other  preservatives  than  the  following  to 
foods  especially  intended  for  the  use  of  infants  or  invalids  : 
Common  salt,  saltpetre,  wood  smoke,  vinegar,  acetic  acid, 
spices,  or  alcohol.  These  preservatives,  which  are  included 
in  Class  I,  may  bo  used  without  declaration  of  their 
presence  provided  that  such  use  does  not  conflict  with  any 
other  statutory  regulations. 

Class  II.  refers  to  preservatives  which  may  be  used  until 
further  notice,  provided  that  no  more  than  one  kind  of 
preservative  substance,  named  in  the  list,  shall  be  added 
to  any  one  kind  of  food,  or  to  any  mixture  of  two  or  more 
kinds  of  food,  that  the  amount  of  preservative  shall  not 
exceed  the  maximum  amount  named,  and  that  the  presence 
of  the  preservative  shall  be  declared  on  the  label. 

Toleration  of  the  use  of  this  class  of  preservative  is 
dependent  upon  the  fact  that  available  evidence  con- 
cerning their  physiological  action  is  not  considered  sufficient 
to  pTove  that  under  the  prescribed  regulations  they  are 


harmful  to  health  in  such  a  degree  as  to  bring  them  under 
Section  3  (/)  of  the  Adulteration  Act,  which  reads  as  follows  : 
"  Food  shall  be  deemed  to  be  adulterated  within  the 
meaning  of  this  Act  if  it  contains  any  added  poisonous 
ingredient,  or  any  ingredient  which  may  render  such  an 
article  injurious  to  the  health  of  the  persons  or  cattle  con- 
suming it."  Should  satisfactory  evidence  of  the  harmfulness 
to  health  of  any  of  the  preservatives  named  in  Class  II. 
be  forthcoming,  such  preservatives  would  immediately  fall 
under  the  condemnation  of  the  Adulteration  Act,  and 
foods  containing  such  preservatives  would  be  declared 
to  bo  adulterated. 

(1)  Boric  acid  (boracic  acid)  or  borax.  Limit :  1  part  in- 
400  in  cream  ;  1  part  in  200  in  butter  and  other  foods. 
(2)  Benzoic  acid  (benzoate  of  soda).  Limit :  1  part  in  1,000 
parts.  (3)  Salicylic  acid.  Limit :  1  part  in  5,000  parts. 
(4)  Sulphurous  acid  (bisulphite  of  soda,  potash,  or  lime). 
Limit :  1  part  in  10,000  parts  in  beverages  ;  1  part  in 
2,000  parts  in  solid  foods.  (5)  Saccharin.  Limit :  1  part 
in  1,500  parts  in  beverages  ;  1  part  in  700  parts  in  solid 
foods.  (This  substance  shall  not  be  used  to  take  the  place 
of  sugar  in  any  food  in  which  sugar  is  employed  as  a  source 
of  nutriment,  or  for  its  feeding  value.  Where  sugar  is  used 
only  as  a  sweetener,  saccharin  may  replace  it  under  tbe 
conditions  defined   above.) 

The  following  preservative  substances,  included  in- 
Class  III.,  are  prohibited  from  use  in  foods  :  Formaldehyde 
(formalin),  beta-naphthol,  abrastol  (asaprol),  hydrofluoric 
acid,  fluorides,  fluo-borates,  fluo-silicates,  or  other  fluorine 
compounds. 


Unsaponifiable  constituents  of  mowrak  fat,  and  detection  of 
mowrah  fat  in  animal  and  vegetable  fats.  Berg  aBd 
Angerhausen.     See  XII. 


Patents. 

Bread,  biscuits  and  the  like  ;  Manufacture  of .     R.  W. 

Dunham,  Little  Word,  Essex.     Eng.  Pat.  2682,  Feb.  1, 
1913. 

Wheaten  bran  is  moistened  with  an  infusion  of  hope 
which  has  been  boiled  and  strained,  and  when  cooled  to 
about  85°  F.  (29°  C.)  a  quantity  of  a  "  sponge  "  prepared 
from  wheaten  flour,  water  and  yeast,  is  added  and  the 
whole  well  worked  together,  and  left  in  a  warm  place  for 
24  hours.  It  is  then  broken  up,  dried  by  exposure  to  air, 
the  bran  and  fibrous  particles  removed  by  means  of  a 
sieve,  and  the  screened  product  used  as  a  yeast  food, 
instead  of  potatoes,  in  the  manufacture  of  bread,  or  alone, 
as  a  ferment  in  the  manufacture  of  biscuits.  Or,  tbe 
kneaded  mass  may  be  diluted  with  water  and  filtered,  and 
the  extract  mixed  with  pure  flour  by  spraying  or  otherwise. 
The  yeast  food,  as  thus  prepared  contains  an  extract  frow 
the  cerealin  cells,  on  the  inner  side  of  the  bran,  which  is 
of  importance  for  the  nutrition  of  the  nervous  system. 

— E.  W.  L. 


Mall  [food]  preparations.  F.  Hoffmann  and  C.  Meer«ein, 
Basle,  Switzerland.  Eng.  Pat.  5001,  Feb.  26,  1914. 
Under  Int.  Conv.,  March  3,  1913. 
Non-hygroscopic  food-preparations  are  made  by  mbmg 
calcium  caseinate  with  extract  of  malt,  either  in  the  dry 
state  or  in  solutions  to  be  subsequently  evaporated. 

— J.  H.  L. 


Cacao    beans ;    Process   of   treating applicable,    to   the 

manufacture  of  chocolate,  cocoa,  and  cocoa  preparuUtros  ■ 
L.  E.  G.  Vignes.  Fr.  Pat,  465,487,  Nov.  29,  1913. 
Cacao  beans  are  roasted  under  reduced  pressure  and  the 
volatile  products  are  condensed  and  mixed  with  grouwl 
cocoa.  Acrid  substances  which  are  given  off  at  Ike 
commencement  of  the  roasting  may  be  allowed  to  escape 
before  the  subsequent  vapours  are  condensed,  or  tbe 
condensed  liquid  may  be  heated  to  expel  these  aend 
substances. — W.  P.  S. 
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Orgn                              animal  origin  .   i  fing 

ami  ihr  fixation  oj  iMeir  nitrogen   in   tin  form  QJ 

hJ<1!-                                      ii  and   K.   Bohon.  Fr.   rat. 
446,160,  Feb.  21,  1913. 

Tin.  organic  substance  (flesh,  etc.)  is  dissolve  d  in  a  solution 
of    potassium    or    eodiuju    hydroxides,    tl»-    mixture    is 
neutralised  « it b  a  mineral  acid,  filtered,  and  concentrated. 
Products  luitable  for  use  aa  foodstuffs  or  as  fertilisers 
cbtaiii.il.— W.  P.  S. 


of  fruiting —  to  obtain  ih'nd  ti<h  ."•'/  fish 

guano.     E,  Bodin,  II.  Dupont,  and  M.  Riom.     Fr.  Pat. 
•06,392,  Dec.  19,  1913.     Under  Int.  Conv.,  Dec.  20,  1912. 

Kish  are  treat.il  with  air  containing  formaldehyde  vapour, 
under  pressure  at  :\0°  to  100°  C.  then  <lru<l  in  .>.  current 
af  air  at  50°  C.  The  tish  may  be  passed  through  a  dis- 
integrator before  being  dried,  ami  then  ground  to  a 
powder.  To  obtain  a  tish  guano,  the  treatment  with 
formaldehyde  is  carried  out  at  above  100°  C. — W.  P.  S. 


Milk:    Manufacture    cj    desiccated .     J.    D 

Bridgeport.  Conn.,  U.S.A.     Kng.  Pat.  21,295, 
1913.     Under  Int.  Conv.,  Oct.  7,  1912. 

See  U.S.  Pat.  1 ,070,781  of  1913 ;  this  J.,  1913, 921.— T.  F.  B 
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Flour  ;    Mtthod   of   maturing    and    bleaching .     J.    A. 

Wcsener,  Chicago.     U.S.  Pat.  1,096,480,  May  12,  1914. 

See  Fr.  Pat.  469,300.  of  1913  ;  this  J.,  1914,  498— T.  F.  B. 

rVoetw/o-  in, proving  the  odour  and  taste  of  vegetable  and 
autnat  fr,:<  and  oils.     Ger.   Pat.  273,069.     Se<    XII. 


XIXb.— WATER   PURIFICATION;  SANITATION. 


and  copper  in  drinking  water  :  Ttco  reliable  eolorimetric 

methods  of  determining .     C.   Reese  and  J.   Drost. 

Z.  angew.  Chem.,  1914,  27,  307—312. 

A  litre  of  the  water  is  taken,  the  bottle  rinsed  with  hot 

•  listilM  water  and  2  c.c.  of  concentrated  hydrochloric 
acid,  and  the  whole  evaporated  until  it  can  be  made  up 

_'inal  volume  with  distilled  water.  Any  cloudiness 
due  to  ferric  oxide  must  be  brought  into  solution.  Finally  the 
hydrochloric  acid  is  neutralised  by  4  grms.  of  crystallised 
sodium  acetate.  A  standard  water  of  the  same  colour 
as  the  sample  but  free  from  lead  is  treated  in  exactly  the 
same  way  and  from  this  a  scale  is  prepared  by  adding 
various  amounts  of  standard  lead  nitrate  solution  (1  c.c.  = 
0-1  mgrm.  Pb).     To  100  c.c.  of  the  water  in  the  colorimeter 

•  she  3  c.c.  of  acetic  acid  (10°0)  are  added  and  freshly 
prepared  hvdrogen  sulphide  solution,  or  better,  sodium 
sulphide  as'  used  by  Winkler  (this  J.,  1913,  157).  The 
sample  is  then  compared  with  the  scale  in  the  colorimeter 
at  usual.  Copper  when  present  is  estimated  by  the 
fallowing  modification  of  Winkler's  method  (loc.  cit.)  using 
the  scale  and  standard  water  as  above.  To  100  c.c.  of  the 
water  in  the  colorimeter  tube  10  c.c.  of  a  solution  containing 
100  grms.  NH,t  1  and  10  c.c.  of  pure  acetic  acid  in  500  c.c. 
are  added  and,  with  agitation,  10  c.c.  of  hydrogen  sulphide 
solution.  The  total  lead  and  copper  is  thus  estimated. 
To  100  c.c.  of  the  water  are  then  added  2  drops  of  10°o 
potassium  cyanide,  and,  after  standing  2  to  3  mins.  to 
allow  the  copper  and  ferrous  salts  to  form  complex  com- 
pounds. 10  c.c.  of  hydrogen  sulphide  are  added  and  colori- 
ssetnc  comparison  made  with  the  scale  as  before.  This 
reading  gives  the  quantity  of  lead.  The  method  can  only 
*>e  applied  in  the  absence  of  ferric  oxide,  which  gives  a 

oloration  with  cyanide.  The  above  method  gave  results 
agreeing  within  01  mgrm.  Pb  or  Cu  per  litre.  The  second 
■ethod  avoids  the  disadvantage  of  using  a  standard 
ead-free  water.  It  is  necessary  to  use  solutions  which 
lave  been  carefully  fr..ed  from  heavy  metals  and  filtered 
krougfc  pare  asbestos.  The  bottle  is  rinsed  out,  etc.  as 
a  tie  first  method  and  20  to  25  c.c.  of  purified  sodium 


lotion  (I  :  3),  5  c.c.  of  glacial  acetic  acid,  a  fi  w 
:  tun  Milphidc  and  a  little  purified  asbestos 
aafled.     If  the  sample  it  draw  n  directly  from  the  tap  it  is 
only  necessary  to  add  "i  cc.  "f  d    SO  I  I 

of  ammonium  nitrate  solution  (I  :  21.  sodium  sulphide 
crystals  and  asbestos.  Aftei  standing  overnight  the 
precipitate  is  collected  on  asbestos,  washed  with  hydr 
sulphide  water,  dissolved  from  the  lilter  and  from  the  xiil'  - 
of  the  flask  l>y  meant  Of  20  •  .,  .  of  not  nitric  acid  (1  part  id 
aoidofsp.gr.  1-4  and  lot  water)  and  the  solution  made  up 
to  BO  to  100  c.c.  with  the  washing  water  and  evaporated 
with  the  addition  of  3  drops  of  concentrated  sulphuric  acid 
until  free  from  nitric  acid.  The  lead  sulphate  is  then 
filtered  off  on  a  double  paper,  washed  with  dilute  sulphuric 
acid  (2  :  100),  and  dissolved  from  the  Alter  and  the  evapo- 
rating basin  by  means  of  40  c.c.  of  hot  sodium  acetate 
(1:3)  solution.  20  c.c.  of  this  solution  (corresponding  to 
100  c.c.  of  the  original  water)  arc  made  up  to  100  c.c.  in 
tho  colorimeter  tube,  2  drops  of  potassium  cyanide 
solution  (10°o)  added  and  after  shaking  well  allowed  to 
stand  2  to  3  minutes.  Another  tube  is  charged  with  a 
corresponding  pure  sodium  acetate  solution  and  treated  in 
the  same  way,  lead  having  been  added  to  it  for  the  pre- 
paration of  the  scale  in  the  usual  way.  The  copper  in  the 
filtrate  is  also  determined  eolorimetrically.  The  scale  is 
prepared  by  adding  known  amounts  of  copper  sulphate  to 
a  solution  made  to  correspond  to  the  filtrate  by  mixing 
3  drops  of  concentrated  sulphuric  acid,  40  c.c.  of  dilute 
sulphuric  acid  (2  :  100)  and  3  c.c.  of  concentrated  ammonia 
in  200  c.c.  In  each  case  20  c.c.  of  solution  are  made  up 
to  100  c.c.  in  the  tube,  5  c.c.  of  ammonium  chloride 
solution  (10%)  added  and,  after  shaking  well,  10  c.c.  of 
hvdrogen  sulphide  water.  The  greatest  errors  observed 
were  0- 1  mgrm.  Pb  and  0-11  mgrm.  Cu  per  litre. — J.  B. 

Ozoniser  ;   The  Charpenlier  thermal ,  and  il8  application 

in  the  distillery  and  sugar  factory.     D.  Sidersky.     Bull. 
Assoc.  Chim.  Sucr.,  1914,  31,  747—750. 
A  gas  or  alcohol  flame  is  drawn  from  6  into  the  funnel,  <v 
by  the  injector  action  of  compressed  air  forced,  in  through 


the  pipe,  g,  and  annular  space,  c'.  The  hot  gases  from  the 
flame  are  cooled  suddenly  by  admixture  with  the  large 
volume  of  air,  and  the  mixed"  gases  leaving  e  are  said  to 
contain  up  to  1  grni.  of  ozone  per  cb.  metre.  Water  under 
pressure  mav  be  used  instead  of  air  to  produce  a  jet  of 
ozonised  water.  A  portable  apparatus  on  this  principle 
is  stated  to  give  good  result*  in  sterilising  fermenta- 
tion vats,  diffusion  discharge  waters,  etc. — J.  P.  0. 

Water  :  ' Colorimitric    determination    of   iron    j»-r— \    *• 

Gothe.     Z.  Unters.  Xahr.  tienussm.,  1914,  27,  6.6 — 683. 

CovtraRY  to  the  statement  of  Heilig  (Inaug.  Diss.  med. 

Faiult.  Heidelberg,   1913  :   the  author  finds  that  m  the 
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colorimetric  determination  of  iron  with  thiocyanate 
accurate  results  may  be  obtained  whether  the  preliminary 
oxidation  be  effected  with  hydrochloric  acid  and  potassium 
chlorate  or  with  nitric  acid,  provided  the  acidity  of  the 
solution  be  low  and  equal  to  that  of  the  standard  solution, 
and  a  large  and  equal  quantity  of  thiocyanate  be  added 
in  each  case.  If  95  c.c.  of  the  iron  solution,  containing 
1  c.c.  of  hydrochloric  acid  of  sp.  gr.  I  •  1 25,  are  treated  with 
5  c.c.  of  a  10°o  solution  of  potassium  thiocyanate.  002 
mgrm.  of  iron  per  litre  of  water  may  be  determined. — L.  E. 


Formaldehyde  ;  Content  of  methyl  alcohol  in  the  vapours 
produced  in  the  different  methods  of  disinfecting  rooms 
with  — — .  G.  Lockemann  and  F.  Croner.  Z.  Hyg.  u. 
Infekt.-Krankh.,  1914,  77,  257—281.  Chem.  Zentr., 
1914, 1, 1772—1773. 

On  distilling  off  four-fifths  of  the  volume  of  a  16%  formalin 
solution,  78-2%  of  the  formaldehyde  and  99-5%  of  the 
methyl  alcohol  originally  present  were  volatilised.  In  the 
formalin-permanganate  process,  without  lime,  38-3% 
of  the  formaldehyde  and  79-3%  of  the  methyl  alcohol 
were  recovered  on  distillation.  In  presence  of  lime  only 
12-4%  of  the  formaldehyde  was  recovered  and  the  quantity 
of  methyl  alcohol  recovered  amounted  to  1691%  of  that 
present  originally.  In  the  "  Autan  "  process  20%  of  the 
paraform  used  was  volatilised  as  formaldehyde  and  at 
least  14-8%  was  converted  into  formic  acid  and  methyl 
alcohol ;  with  paraform  and  permanganate  but  no  lime, 
the  corresponding  figures  were  42  and  8-7%,  and  with 
paraform,  permanganate  and  lime,  8-6  and  72-3%. — A.  S. 


Disinfection  ;   Relations  of  the  phenols  and  their  derivatives 
to   proteins.     A    contribution    to    our    knowledge    of    the 

mechanism  of .     //.  Comparative  study  of  the  effects 

of  various  factors  upon  the  germicidal  and  protein- 
precipitating  potcers  of  the  phenols.  III.  Chemical 
action  of  quinone  upon  proteins.  E.  A.  Cooper. 
Biochem.  J.,  1913,  7,  175—185,  186—196. 

The  germicidal  and  protein  precipitating  powers  of 
phenol  are,  in  general,  similarly  affected  by  the  entrance 
of  various  chemical  groups  into  its  molecule,  e.g.,  diminished 
by  hydroxyl  groups  and  increased  by  nitro  groups  or  by  the 
amino  group.  The  rnonohydric  phenols  are  superior  to  the 
alcohols,  both  as  germicides  and  as  protein-precipitants. 
Sodium  chloride  increases  the  germicidal  and  protein- 
precipitating  action  of  phenol,  by  increasing  its  solubility 
in  proteins  (cp.  Reichel,  this  J.,  1910,  107),  whilst  alcohol 
has  the  opposite  effect.  Solutions  of  phenol  in  absolute 
alcohol  or  in  oil  exert  no  germicidal  action  upon  spores 
and  have  no  visible  precipitating  action  on  gelatin.  Very 
small  quantities  of  alkali  inhibit  the  precipitating  power 
of  phenol  upon  proteins,  and  moderately  low  concentrations 
of  alkali  effect  a  measurable  decrease  in  its  germicidal 
power.  The  precipitating  action  of  phenol  is  increased 
by  the  addition  of  acids.  It  is  concluded  that  the 
absorption  of  phenols  by  bacteria  is  merely  the  initial 
stage  in  the  process  of  disinfection,  and  that  the  germicidal 
action  which  follows  is  due,  not  to  a  typical  chemical 
union  of  the  phenols  with  the  bacterial  protoplasm,  as 
appears  to  be  the  case  with  formaldehyde,  but  to  a 
de-emulsifying  action  upon  the  colloidal  suspension  of 
some  constituent  protein  or  proteins  essential  for  the 
vitality  of  the  organisms. 

Aqueous  solutions  of  quinone  give  a  red  coloration  with 
many  proteins,  proteoses,  amino-acids  and  imino- 
compounds.  In  the  case  of  proteins  this  reaction  appears 
to  be  preceded  by  solution  of  the  quinone  in  the  colloid  ; 
no  coloration  is  produced  in  presence  of  absolute  alcohol, 
which  on  account  of  its  great  solvent  power  for  quinone 
would  diminish  the  absorption  of  the  latter  by  the  protein. 
Formaldehyde,  when  present  in  sufficient  quantity, 
completely  inhibits  the  colour  reaction  (but  not  in  the 
case  of  gelatin,  aniline  or  ammonia)  probably  by  combining 
itself  with  the  amino  and  imino  groups.  Acetone  differs 
from  quinone  in  acting  as  a  protein-precipitant.  There 
is  some  evidence  that  the  germicidal  power  of  quinone 
is  due  to  its  chemical  action  upon  some  protein  or  prott  ins 
of  the  bacterium,  and  that  the  superiority  of  quinone  as  a 


germicide,  to  phenol,  quinol  and  acetone,  is  explained  by 
its  reactivity  towards  protein  at  much  lower  concentrations. 

—J.  H.  L. 


Lime-sulphur  sprays  ;  Preparation  and  composition  of . 

A.  A.  Ramsay.     J.  Agric.  Sci.,  1914,  6,  194—202. 

The  recipos  for  lime-sulphur  washes  adopted  in  various 
localities  vary  very  greatly  {e.g.,  from  0-88  to  2-08  parts  of 
sulphur  and  from  10  to  111  parts  of  water  to  1  part  of 
lime  by  weight).  Using  the  lime  and  sulphur  in  different 
proportions  and  calculating  the  amounts  entering  into 
solution,  the  author  concludes  that  the  best  ratio  of  limo 
to  sulphur  is  about  1  to  195,  and  it  is  suggested  that 
100  galls,  water  to  50  lb.  of  lime  with  about  the  above 
quantity  of  sulphur  will  be  the  most  economical  recipe. 
The  solution  produced  on  boiling  appears  to  consist  of 
calcium  hydroxyhydrosulphide,  calcium  thiosulphate, 
and  calcium  sulphate  with  sulphur  held  in  solution. 

— W.  H.  P. 


Bordeaux  mixtures;    Further  observations  on  the  fungicidal 

action  of .     B.  T.  P.  Barker  and  C.  T.  Giminghani. 

J.  Agric.  Sci.,  1914,  6,  220—232. 

The  authors  adduce  further  evidence  in  favour  of  their 
view  of  the  action  of  Bordeaux  mixture  (this  J.,  1911, 
760)  which  has  been  opposed  by  Pickering  (this  J.,  1912, 
196).  Living  cells  with  readily  permeable  walls  of  the 
unchanged  cellulose  type  are  able  to  render  soluble  and 
subsequently  absorb  copper  from  insoluble  compounds 
such  as  the  basic  sulphates.  The  effect  on  the  organism 
depends  on  the  connection  between  its  rate  of  growth 
and  the  rate  of  absorption  of  copper.  If  a  fungus  is  well 
established  and  growing  rapidly,  spraying  may  fail  to 
check  its  growth.  Cells  with  walls  of  an  impermeable 
character  have  no  solvent  power.  In  the  case  of  vigorous 
apple  leaves  there  is  no  injury  except  when  the  cuticle 
has  been  recently  injured.  Under  certain  conditions 
cells  with  normally  impermeable  walls  may  becomo 
permeable  and  absorb  copper  compounds.  Autumn 
apple  foliage  for  instance  is  damaged  by  Bordeaux  mixture 
owing  to  this  cause.  The  hairs  on  the  under  surface  of 
apple  leaves,  which  are  decadent  cells,  will  absorb  copper 
even  in  summer  when  the  epidermal  cells  (which  are  full 
of  life)  are  untouched.  It  is  therefore  evident  that  the 
nature  of  the  cell  is  the  determining  feature  in  the  action 
of  Bordeaux  mixture. — W.  H.  P. 


Patents. 

Chemical   treatment   of  large   quantities   of  liquid   [water]. 

J.   J.   Lassen  and   V.   F.   Hjort,   London.     Eng.   Pat. 

13,974,  June  17,  1913. 
To  control  the  supply  of  chemicals  to  a  stream  of  water, 
a  weir  is  formed  in  the  channel  through  which  the  water 
flows,  so  that  the  level  of  the  water  above  the  weir  varies 
with  the  quantity  flowing.  A  portion  of  the  water  above 
the  weir  is  diverted  to  a  plant  where  the  necessary  chemicals 
are  added  to  it  and  is  then  returned  to  the  main  stream 
by  a  pump  which  delivers  it  into  a  vessel  provided  wito  » 
return  overflow  to  maintain  a  constant  level.  The 
solution  flows  from  this  vessel  through  a  valve  the  size  of 
the  opening  of  which  is  controlled  by  float  gear  from  the 
channel  above  the  weir. — VV.  H.  C. 


Water ;     Apparatus    for    removing    air    from .     W. 

Kieser,  Berlin,  Assignor  to  General  Electric  Co.     U.S. 

Pat.  1,095,463,  May  5,  1914. 
The  water  passes  upwards  through  a  pipe  into  the  lower 
part  of  a  small  chamber,  the  portion  of  the  pipe  in  the 
chamber  being  expanded  into  the  form  of  a  funnel  witu 
walls  curving  outwards,  so  that  the  water  is  delivered 
horizontally  into  the  chamber.  Separate  outlets  are 
provided  for  the  air  and  the  de-aerated  water.— W.  P.  »• 
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Mr         ''         .  <>f  awl  apparatus  for  treating .    0.  P. 

I.mir.th.     Philadelphia,     Pa.     U.S.     Pat.     1,095,893, 
Kay  5,   1914. 

Tin  water  is  passed  under  pressure  through  a  chamber 
fitted  with  ,i  series  nf  rotating  aluminium  electrodes  to 
which  alternating  and  direct  currents  of  electricity  are 
■applied  simultaneously.     VV.  P.  S. 


\Ud    water  ;     Apparatus  f*r    the    production    of . 

B.  Bleioken.     Fr.  Pat.  4titi.li;.'.  Deo.  13.  1913. 

An'  apparatus  for  tho  production  of  distilled  water  from 
-ists  of  a  tubular  boiler  arranged  above  a 
furnace,  the  steam  evolved  being  superheated  by  the 
v.  iste  gases  from  the  furnace  before  it  enters  the  con- 
denser.  Evaporation  is  carried  out  under  slightly  reduced 
pleasure,  and  by  means  of  an  external  return  tube,  a 
constant  circulation  of  the  water  in  the  tubular  boiler  is 
effected.  This  circulation  is  aided  by  the  introduction  of 
»  iter  from  the  condenser,  a  portion  of  which  is  admitted 
to  the  supply  pipe  entering  the  bottom  of  the  tubular 
boiler  whilst  another  portion  is  injected  into  the  return 
\V.  P.  S. 


r  ;    Process  of  purifying  and  clarifying  [removing  iron 

ami     manganese    from] ,     particularly    potable    and 

industrial  waters.  <>.  Vollmar.  Fr.  Pat.  466,177,  Dec. 
15.  1913  Under  Int.  torn.,  Dec.  17,  1912,  and  Sept.  1, 
1913. 
The  water  is  filtered  through  material  containing  algal 
growths  such  as  Syderocapsa  Dresdensis,  S.  Treubii, 
Clonothrix  Fusca,  ('renothrix  Polyspora,  Leptothrix  Och- 
racea,  etc.— W.  P.  S. 


Water  ;    Process  and  apparatus  for  cooling  drinking . 

M.   P.   Otto  and   A.   Postel-Yinav.     Fr.   Pat.   466,220, 
Dec.  16,  1913. 

A  fobtion  of  the  water  is  passed  in  the  form  of  a  spray 
into  a  chamber  where  it  is  brought  into  contact  with  dry 
air  under  reduced  pressure  ;  the  water  thus  cooled  is 
collected  in  a  vessel  containing  a  coil  through  which  the 
main  volume  of  the  water  is  circulated.  The  coil  may  be 
constructed  of  porous  material,  in  which  case  it  is  cooled 
by  the  current  of  dry  air  which  is  brought  into  contact  with 
its  outer  surface. — W.  P.  S. 


Waste-liquids  ;   Purification  of and  extraction  of  water 

from  sludges.  Richter  und  Richter.  First  Addition, 
dated  Nov.  11.  1913,  to  Fr.  Pat.  443,789,  Mav  14,  1912 
(this  J.,  1912,  1005).     Under  Int.  Conv.,  Nov.  15.  1912. 

The  process  described  (loc.  cit.)  may  be  applied  to  the 
purification,  etc.,  of  oily  residues,  vinasses,  viscous  sub- 
stances, peaty  sludges,  paper  sludges,  etc. — W.  P.  S. 


Sewage  solids  ;    Method  of  utilising  and  treating  the  lighter 

portion  of .     J.  de  la  Fresnave.     Fr.  Pat.  466,387, 

Dec.  19,  1913. 

The  fighter  portion  of  the  insoluble  substances  contained 
in  sewage,  and  particularly  in  the  waste-water  from  towns 
having  wood-paved  streets,  is  separated,  washed,  and 
aydroiysed  by  treatment  with  a  mineral  or  organic  acid  ; 
the  cellulose  present  is  thus  converted  into  dextrins, 
sugars,  etc..  which  are  submitted  to  fermentation  in  order 
to  produce  alcohol— \V.  P.  S. 


Incinerator    for    town     refuse.     P.     Auvergne.     Fr.     Pat. 

465.059,  Nov.  10,  1913. 
The  refuse  is  discharged  periodically  from  a  hopper  on  to 
rollers  situated  above  a  furnace  in  a  closed  chamber  ; 
while  on  the  rollers,  the  refuse  is  dried,  and  the  steam  and 
other  gases  are  conducted  round  the  hopper  (containing  a 
fresh  charge  of  refuse)  and  thence  to  a  condenser.  The 
material  falls  from  the  rollers  into  the  furnace  and  the 


combustible  gases   produced   are   mixed   with  hot  air  and 
ducted  t'>  a  combustion  chamber,  the  heat  from  which 
is  utilised  to  supply  a  current  of  hot  air  to  the  fun 
etc.,  or  to  heat  a  boiler. — \V.  1'.  S. 

■'..',    rajwur.,'  or  g  ■■'■!.   f.,r   >/<••   in   the  trratmenl 

[sterilisation,  etc.]  of  various  mat.  rial-;    Apparot 

!/>■    production  and  treatment  of .     T.  G.   Marlow, 

Streatham,  and  The  Pulsometer  Engineering  Co.,  Ltd., 
Reading.     Eng.  Pat.  9872,  April  26,  1913. 

The  chamber  in  which  smoke  or  the  like  is  produced  by 
dropping  a  suitable  substance  on  to  a  hot  band  or  otherwise, 
is  separated  by  a  movable  screen  from  the  chamber  in 
which  the  material  is  treated  with  the  smoke.  The  smoke 
is  carried  into  the  treating  chamber  by  a  current  of  air, 
for  example,  as  described  in  Eng.  Pat.  16,299  of  1911 
(this  .1..    1912.  909).— W.  H.  C. 

Sterilising  liquids  and  gases  by  means  of  ultra-violet  rata 
in  vacuum-tubes.  E.  O.  Scheidt.  Ger.  Pat.  272.77.. 
April  2,   1912. 

Tubes  of  opaque  quartz  are  used  which  hinder  the  passage 
of  the  inactive  visible  rays  but  allow  the  free  passage  of 
the  chemically  active  invisible  rays. — A   8. 

Vermin;      Combustible    for     destroying .     A.     Lang, 

Karlsruhe.  Germany.     Eng.  Pat.  20.395,  Sept.  9,  1913. 
Under  Int.  Conv.,  Sept.  9,  1912. 

Three  parts  of  a  mixture  of  aluminium  powder,  9.  and 
sulphur.  16  parts,  are  added  to  1  part  of  a  mixture  of 
charcoal,  3,  sulphur.  4.  and  barium  nitrate,  33  parts  ; 
shellac  solution  is  then  added  so  as  to  form  a  thin  paste 
which  is  applied  to  strips  of  wood  or  strands  of  fabric, 
and  dried.  The  matches  thus  obtained  are  ignited  in 
places  where  it  is  desired  to  destroy  such  vermin  as  mice, 
rats,  wasps,  etc.— W.  P.  S. 

Water;   Process  for  removing  oxygen  from .     R.  Cans, 

Griinewald- Berlin,  Germany.     Eng.   Pat.   20,465,  Sept. 
10,  1913.     Under  Int.  Conv".,  Sept.  11.  1912. 

See  Fr.  Pat.  462,446  of  1913  ;  this  J.,  1914,  331— T.  F.  B. 

,    Disinfectants  ;     Process   for    the    production    of .      P. 

Flemming.  Hamburg,  Germany.     U.S.  Pat.   1,096,361, 
May   12,   1914. 

!    See  Eng.  Pat.  4838  of  1912  ;  this  J.,  1913,  305.— T.  F.  B. 

Treating  fusible  domestic  and  other  refuse  for  obtaining 
paving  or  building  blocks  [and  iron].  Eng.  Pat.  10,281. 
Set  IX. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Acetylstrychninolone;     Oxidation  of ,  and  preparation 

of    an    isomeric    strychninolone.      H.     Leuchs    and    G. 
Schwaebel.     Ber.,  1914,  47,  1552—1560. 

STRycHNixoLic  acid  upon  treatment  with  A'/Tsodium 
hydroxide  yielded  strychninolone,  corresponding  to 
brucinolone  from  brucinoUc  acid.  Acetylstrychninolone 
when  oxidised  in  acetone  solution  with  permanganate 
gave  rise  to  a  single  acid,  of  which  the  barium  salt, 
C,,HHOaN,Ba,  was  isolated.  This  corresponds  to  tha 
acid,  C2jH2,010N2.  obtained  in  small  quantities  under 
similar  conditions"  from  acetylated  crude  brucinolone : 
whence  the  original  strychninolone  is  held  to  be  analogous 
to  the  isomeride  of  brucinolone  present  in  small  amount 
in  crude  brucinolone.  By  treatment  with  ammonia  the 
original  strychninolone  changed  into  an  isomeric  form. 
It  is  concluded  that  brueinobc  acid  when  treated  with 
alkali  yields  first  an  (a)  form  of  brucinolone,  which,  under 
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the  influence  of  the  alkali.,  changes  rapidly  into  an  isomeric 
(b)  form  : — 

.   .    R=CH— CH  R=C=CH 

(A       ••  ..  -»-      (B) 

N— CO— CH  X— CO— CH,. 

In  the  case  of  strychninolone.  however,  the  primary  (a) 
form  is  the  more  stable  ;  but  in  both  cases  the  conversion 
of  (a)  into  (B)  is  effected  rapidly  in  presence  of  ammonia. 
The  above-mentioned  acids,  C23H2<Oi0N2  and  C,,HM08N2, 
would  thus  be  derived  from  the  (a)  forms  ;  while  the  so- 
called  acetylbrucinolie  acid.  C23H2409N2,  would  be  given 
by  the  stable  (b)  form  of  brucinolone.  The  acids  derived 
from  the  two  forms  differ  as  shown  below  : — 

,  ,    R  =  CH— CO.H  R  =  CO    CO.H 

(A)      ..  "  (B) 

N— CO— CO.H  N— CO— CH,. 

— J.  R. 


Galegine :     Constitution    of  .      G.     Tanret.    Comptes 

rend.,  1914, 158,  1426— 1429.     (See  this  J.,  1914,  61 1.) 

GALEC.rsE,  C6H1SN3,  is  unsaturated  and  contains 
no  asymmetric  carbon  atom.  On  dry  distillation 
it  yields  methyl  -  3  -  pyrrolidine.  Benzovlgalegine, 
C5H^N  :  C(NH.CO.C6H5)2  melts  at  95°— 96°  €.'  Galegine 
bicarbonate  readily  condenses  with  ethvl  oxalate  to  form 
oxalylgalegine  melting  at  203"— 206°  C.  When  heated 
with  baryta  water  at  100°  C.  galegine  is  quantitatively 
hydrolysed  into  methylpyrrolidine  and  urea. — F.  Shds. 

Adonis  rernalis  :  Constituents  oj  ■ .     L.  Mercier.    Nouv. 

Rem.,  Jan.   8,   1914,  1  ;  Pharm.  J.,   1914,  92,  713. 

The  aqueous  extract  was  treated  with  lead  acetate,  filtered, 
the  filtrate  treated  with  basic  lead  acetate  and  the  pre- 
cipitate consisting  of  lead  adonidate  was  suspended  in 
water  and  treated  with  hydrogen  sulphide.  The  solid 
which  remained  suspended  in  the  liquid  was  filtered  off 
and  extracted  with  hot  alcohol  to  remove  the  adonidic 
acid.  The  alcoholic  extract  was  evaporated  with  sufficient 
hydrochloric  acid.  The  filtrate  from  the  lead  adonidate 
was  treated  with  sulphuric  acid,  the  filtrate  neutralised 
with  sodium  carbonate  and  treated  with  tannic  acid 
solution.  The  adonidin  tannate  was  then  treated  with 
zinc  hydroxide  and  alcohol,  evaporated  to  dryness  at 
40° — 50°  C,  and  the  residue  extracted  with  absolute 
alcohol  in  a  Soxhlet  apparatus.  Adonidin  was  obtained  by 
evaporating  the  alcoholic  solution  with  hydrochloric  acid, 
any  adonidic  acid  separating  being  filtered  off.  Adonidic 
acid  gives  no  colour  reaction  with  sulphuric  acid,  reduces 
Fehling's  solution  and  is  precipitated  and  decomposed  by 
bromine  water. — F.  Shdn. 


Squill ;  The  toxic  principle  of  the .     W.  Kopaczewski. 

Comptes  rend.,  1914,  158,  1520—1522. 

Three  substances  have  been  isolated  from  Seitta  maritvma. 
One  has  diuretic  properties,  a  second  is  a  polysaccharide, 
and  the  third  is  bitter  and  extremely  poisonous.  The  last 
is  a  light,  yellowish  noncrystalline  powder  of  distinctive 
odour,  probably  a  non-nitrogenous  glucoside  of  the 
formula  C17H25Oe.  It  is  soluble  in  aliphatic  alcohols,  in 
acetone  and  in  acetic  acid  and  slightly-  in  water.  It  melts 
at  152c— 154c  C.^J.  L.  F. 

Acetylcholine,  a  new  active  principle  of  ergot.     A.  J.  Ewins. 

Biochem  J.,  1914,  8,  44 — 49. 
An  active  principle  of  ergot,  recognisable  by  its  inhibitor 
action  on  the  heart  and  its  stimulant  action  on  intestinal 
muscle,  was  isolated  and  identified  as  acetylcholine. 

—J.  H.  L. 

Ephedrine     and     pseudoephedrine.     E.      Schmidt.     Arch. 
Pharm.,  1914,  252,  89—138. 

Both  ephedrine  and  pseudoephedrine  yielded  benzaldehyde 
and  methylamine  when  oxidised  with  potassium  ferri- 
cyanide  in  potassium  hydroxide  solution.  A  condensation 
product,  benzalephedrine  was  formed  as  a  by-product  and 


melted  at  72°  — 73°  C.  after  crystallising  from  ether. 
The  corresponding  benzalpseudoephedrine  was  not  found 
amongst  the  oxidation  products  but  was  prepared  by  the 
interaction  of  benzaldehyde  and  pseudoephedrine  in  the 
presence  of  alkali  and  melted  at  65c  C.  Heating  to 
205°  C.  had  no  effect  on  either  ephedrine  or  pseudoephe- 
drine hydrochloride.  Both  hydrochlorides  when  heated 
alone  to  about  240°  C.  yielded  ethylphenylketone  (semi- 
carbazone  m.pt.  172° — 173°  C),  methylamine,  trimethyl- 
amine,  and  ammonia.  When  warmed  with  phosphorus 
pentabromide,  both  hydrochlorides  yielded  the 
hydrobromide  of  phenylmethylaminobromopropane, 
C6Hs.CHBrX'H(NHCH3).CH'3,HBr,*  melting  at  174-5°  C. 
after  crystallising  from  alcohol  and  ether,  and  with 
[«]d= — 92-79°  in  absolute  alcohol.  The  acetyl  compound 
of  this  base  melted  at  175°  C.  and  had  [<i]d  =  +80-0°  in 
water.  After  reduction  with  zinc  and  hydrochloric  acid, 
the  above  hydrobromide  gave  phenylmethylaniinopropane, 
the  hydrochloride  of  which  melted  at  172°  C.  and  had 
["]d  =  +  1914°  in  aqueous  solution.  Both  ephedrine  and 
pseudoephedrine  when  dissolved  in  concentrated  sulphuric 
acid  and  the  solution  diluted  with  water  after  15  minutes, 
yielded  a  substance,  C10H]5NO.SO3,  melting  at  244°  C, 
and  with  [<j]d  =  +  109-02°.  When  a  solution  of  ephedrine 
in  chloroform  was  treated  with  bromine,  ephedrine  hydro- 
bromide separated.  Pseudoephedrine  hydrobromide  was 
also  formed  in  the  same  way.  The  two  substances  are 
probably  optical  isomerides. — F.  Shd>*. 

Croceiin.    F.  Decker.     Arch.  Pharm.,  1914,  252, 139—160. 

Cbocetin,  C10HmO2,  contains  one  hydroxyl  group,  the 
hydrogen  of  which  can  be  readily  replaced  so  as  to  form 
salts  with  potassium,  aniline,  etc.  It  takes  up  two  atoms 
of  bromine  with  the  formation  of  a  yellowish  crystalline 
substance,  melting  at  103° — 104°  C.  Acetylcrocetin  forms 
red  needles  melting  at  about  174°  C.  A  crystalline  com- 
pound, C7H10Br2O2,  is  obtained  by  treating  an  alkaline 
solution  of  crocetin  with  bromine. — F.  Shdn. 


Phosphorus    compounds;     Hydrolysis    of    organic by 

dilute  acid  and  by  dilu>e  alkali.     R.   H.   A.   Plimmer. 
Biochem.  J.,  1913,  7,  72—80. 

The  esters  of  phosphoric  acid  are  very  resistant  towards 
the  hydrolytic  action  of  alkalis.  Glycerophosphoric  acid  is 
completely  hydrolysed  within  10  days  by  AT/4  sulphuric 
acid  at  92°  C,  phytic  acid  is  not  completely  hydrolysed 
in  17  days  by  2A"  nitric  acid  at  75°  C,  and  ethylphosphoric 
acid  is  hydrolysed  only  to  the  extent  of  50%  by  heating 
with  A*/l  hydrochloric  acid  for  20  days  at  75°  C.  These 
esters  undergo  hydrolysis  more  slowly  when  heated  alone 
in  aqueous  solution,  but  they  are  not  appreciably  attacked 
by  very  prolonged  heating  with  X  /l  or  2AT  caustic  alkali- 
Hexosephosphate  and  phosphoprotein  differ  so  markedly 
from  them  in  their  behaviour  towards  alkalis,  as  to  indicate 
a  different  constitution.  Hexosephosphate  is  completely 
hydrolysed  in  24  hours  by  1-5A"  sodium  hydroxide  at 
75  C,  and  in  3 — 5  days  by  A*  1  hydrochloric  acid  at  the 
same  temperature,  whilst  phosphoprotein  (see  Flimmer 
and  Scott,  Chem.  Soc.  Trans.,  1908,  93,  1699)  is  dis- 
tinguished from  all  other  animal  organic  phosphorus 
compounds  in  yielding  the  whole  of  its  phosphorus  as 
inorganic  phosphate  when  warmed  for  24  hours  at  37°  C. 
with  a  1%  solution  of  sodium  hydroxide.  In  its  behaviour 
towards  dilute  acids  and  alkalis,  nucleic  acid  occupies  a 
position  intermediate  between  the  stable  esters  and  the 
very  unstable  hexosephosphate. — J.  H.  L. 

Lime-juice  ;    Nitrogenous  constitutn's  of .     C.  Funk. 

Biochem.  J.,  1913,  7,  81—86. 
In  an  investigation  of  commercial  lime-juice  for  anti- 
scorbutic substances,  the  author  found  small  quantities  of 
a  crystalline  compound,  C13Ho,03.  belonging  to  the 
terpene  group  and  melting  at  97°— 100°  C,  and  relatively 
minute  quantities  of  three  nitrogenous  compounds 
precipitated  by  phosphotungstic  acid,  viz.,  one, 
C6H.-02N5,H20,  belonging  to  the  purine  group,  another. 
C.H,8t)BN„  belonging  to  the  pyrimidine  group,  and  t 
third  which  gave  a  platimchloride,  (C„H150,N,HCl),PtCl» 
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poasihlv   identical    with    that    of    the    methylpiperidyl. 
aoetob.'tame  described  by   Braan  (Bei  .   1908,  41,  21 
No  antiscorbutic  Bnbstance  was  found. — J.  H.  1.. 


Dacryodes    herandra  ;      Oil    of .     Schimmel's     I 

April.   I'M  I    50—68. 

Bv  the  fractionation  ol   i  large  quantity  of  oil,  obtained 
by  steam  distillation  of  the  rosin  of  Daery  indra, 

tli<-  presence  therein  of  f-sylvestrene,  yielding    a    hydro 
chloride,  in.  pt.  68°C.,[a]r>= — 21'3°  (In  ether  solution)  has 
been  proved.     (See  also  More,  this  J.,  1899,  7  IS.)—  R.  G.  P. 


Frankff  ■  nst  oil.     Schimmel's  Rep.,  April,   1914,  62 — 03. 

Frankincknse  (olibanum)  oils  at  present  found  in 
commerce  an-  dextro-rotatory,  an  =  +  17"  to  +29'  41  '; 
formerly  the  oils  were  1  evo-rotatory,  aD= — 11J  to  — IT  . 
A  sample  of  oil  gave  the  following  results  : — Sp.  gr.  at 
16  C,  0-8775;  <iD  =  +  19°18';  ni','  =  1-4724.") ;  amd  value, 
Hi  ester  value.  7-5;  after  acetylation,  100 ;  soluble 
in  up  to  2  vols,  of  :«>",  alcohol,  solution  clear  at  first  but 
turbid  after  adding  more  than  2  vols,  of  alcohol.  The 
terpone  fractions  of  the  oil  consisted  of  nearly  99%  of 
o-pinene  and  camphene  with  about  1%  of  dipentene  and 
p  rvraene  ;  phellandrenc,  tf-pinene  and  terpinene  could 
«ot  be  detected.— R.  G.  P. 


campheneohlorohvdrin  to  bets  ohlo  il  Chromium 

tnoxi.lo  dissolved  in  acetic  a  I  the  chlorohydrin 

ro  ;i  ohlaroketone  (chloroosmphor),  m.  pt.  132°  C,  which 

gave  an  oxime,  m.  pt.  142      143°  I    .  md  isomicarbaz 

in.   pt.   220°— 221    i        I'   3HDH 


Neroli  oil.     Schimmel's  Rep..  April,  1914,  70—71. 

Fabnesol,  b.  pt.  140° — 141° C.  at  3  to  4  mm.  pressure; 
•p.  gr.  at  15°  C,  0-8934  ;  aD  =  0J;  a'S  =1-48991 ;  was 
isolated  from  those  fractions  of  neroli  oil  boiling  above 
127°  C  at  4  to  5  mm.  pressure  ;  the  amount  of  farnesol 
probably  does  not  exceed  2%. — R.  G.  P. 


Pagsaiitijuin  oil.     Schimmel's  Rep.,  April,   1914.   73 — 74. 

This  oil  is  derived  from  Canarium  villosum,  F.  Vill.  and 
has  been  stated   by   Bacon  (Phillipine  J.   Science,   1910, 
5,  257)  to  contain  rf-n-pinene,  dipentene  and  formic  acid. 
The  sample  of  oil  examined  consisted  chiefly  of  i-3-pinene,   | 
together  with  p-cymene  and  probably  camphene. — R.  G.  P. 

Pent  balsam  oil.     Schimmel's  Rep.,  April,  1914,  80 — 82.  i 
(See  also  this  J.,  1914,  565.) 

A  sample  of  Peru  balsam  oil  gave  the  following  results  : 
sp.  gr.  at  15°  C,  11200;  ,iD  =  +0°  55';  n*3  =1-67177; 
acid  value,  36-4  ;  ester  value.  228-2  ;  soluble  in  0-5  vol. 
of  90%  alcohol.  On  saponification  with  alcoholic  potash 
and  subsequent  steam  distillation,  benzyl  alcohol  was 
obtained  at  first,  and  towards  the  end  of  the  distillation 
a  light  oil  with  a  characteristic  balsamic  odour.  After 
repeated  fractionation  this  gave  the  following  results: 
b.  pt.  125° — 127H'.  (4  mm.  pressure);  sp.  gr.  at  15°  C, 
0-8987;  ar,=  +  12°22';  nii  =1-48982.  It  was  found  to  be 
a  sesquiterpene  alcohol.  (_'l5H,60.  identical  with  Hesse 
and  Zeitschel's  nerolidol  (this  J.,  1903,  162)  and  with  the 
oerolidol  isolated  from  neroli  oil.  The  peruviol,  C13Ha,0, 
isolated  by  Thorns  (Arch.  Pharm.  1899,  237,  274)  from 
Peru  balsam  probably  consisted  of  nerolidol,  at  any  rate 
in  part.— R.  G.  P. 


Terpens ;     Chemistry    oj .     Action    of    hypochlorous  ' 

acid  on  camphene.     G.  G.  Henderson,  I.  M.  Heilbrou. 
and  M.  Howie.     Cheni.  Soc.  Trans.,  1914,  105,  1367— 

Whxs  camphene  was  treated  in  the  cold  with  a  dilute 
aqueous  solution  of  hypochlorous  acid  it  was  converted 
•lmost  quantitatively  into  cainphenechlorohydrin,  ' 
£isH„ClOH,  a  colourless  crystalline  solid,  m.pt.  93°  C. 
Treatment  with  potassium  hydroxide  or  silver  oxide 
converted  this  into  isocaniphenilanaldehvde,  and  phos- 
phorus pentachloride  converted  it  into"  camphene  di- 
chlonde,  m.  pt.  130?  _140°  C.  The  sole  product  after  ] 
seating  with  sine  and  alcohol  was  «*>borneol.  indicating  I 


Thymol-menthol  rnnuh 

Kolloid-Zeite.,   l:il  t.  14,  . 


'     D 
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Thymol  and  menthol  when  mixed  together  form  a  liquid 
at  the  ordinary  temperature  unless  ■  very  lai 
oite  component  is  present.    Thi  point  is —4)  1 

for  a  mixture  of  2  parts  of  menthol  and  1  of  thymoL     If 
a  mixture  of  100  grms.  of  glycerin  wit] 
and  2-6  grins,  of  menthol  at  sn  1',  l„.  shaken  vigorously 
and  allowed  to  stand,  un  upper  layer  1  omit  quid 

mixture  of  thymol  and  menthol  1-  formed  nlkv 

liquid  composed  of  an  emulsoid  of  globules  of  the  thymol- 
menthol  mixture  (of  size  ranging  from  n-I  mm.  downwards) 

■  ended  in  a  solution  of  thymol  (2%)  in  gli  cerin  :    1 
of   the    suspended    particles   are   of   colloidal   dimensions. 
This  milky  liquid  keeps  apparently  unaltered  for  months. 
I-  -  \  iscosity  is  greater  than  that  of  glycerin. — A.  S. 


Cyclohfuine  ;    Mercury  derivatives  of .     <;    (Jruttner 

Ber.,  1914,  47,  1651—1656. 

1 .  vci.ouEXYLMEBcrRic  chloride  and  bromide  were  pre- 
pared by  the  interaction  of  cyclohexylmagne.sium  halide 
and  excess  of  mercuric  chloride  or  bromide  ;  either  of 
these  substances  when  treated  with  alcoholic  potassium 
iodide  yielded  cyclohexylmercuric  iodide.  By  employing 
about  6  times  the  theoretically  requisite  amount  of  cyclo- 
hoxylmagnesium  bromide,  reaction  occurred  with  mercuric 
bromide  with  formation  of  mercury  dicyclohexyl,  which 
was  freed  from  cyclohexylmercuric  bromide  by  separation 
from  supersaturated  ethereal  solutions  at  0°  C.  All  these 
derivatives  are  much  more  soluble  and  far  less  stable  than 
the  corresponding  phenyl  compounds,  and  they  exhibit 
strong  reducing  properties. — J.  R. 


Glycerylphosphates ;     Constitution    of   the .     Synthesis 

of  a-  and  p-rilyii-rylphosphates.  H.  King  and  F.  L. 
Pyman.  Chem.  Soc.  Trans.,  1914,  105,  1238 — 1259. 
The  pure  sodium,  calcium,  barium,  brucine,  and  quinine 
salts  of  a-  and  d-glycerylphosphoric  acids  were  prepared 
synthetically  and  are  described.  The  commercial  crystal- 
lised sodium  salt,  introduced  by  Poulenc  (this  J.,  1907. 
716),  is  sodium  .i-glycerylphosphate,  whilst  the  acid 
prepared  by  esterifying  glycerol  with  phosphoric  acid 
at  100°  C.  is  mainly  the  a-compound.  The  quinine  salts 
of  the  two  acids  are  readily  distinguished  by  their  melting 
points,  the  a-salt  becoming  transparent  at  155°— 156°  C. 
and  onlv  forming  a  meniscus  at  higher  terui>eratures,  whilst 
the  /j-salt  melts  sharply  at  178s— 180°  C.  The  brucine 
salts,  however,  resemble  one  another  closely,  differing  only 
in  crystalline  form ;  when  dried  at  100° — 105°  C,  they  are 
similar  as  to  melting  point,  sintering  at  150°  C,  becoming 
transparent  at  158° — 160°  C,  and  flowing  to  form  a 
meniscus  between  1803  and  195°  C.  Arguments  as  to  the 
constitution  of  glycervlphosphates  which  have  been  based 
upon  the  m.  pt.  or  water  of  crvstallisation  of  the  brucine 
salt  (Paolini,  Carre  ;  this  J.,  1912,  203,  1053)  are  regarded 
as  valueless. — F.  Sodn". 


Ethi/!    acetoacetait  j     Manufacture    of .     A.    CobenzL 

Chem.-Zeit..  l!H4,  38,  665—666. 

The  reaction  is  carried  out  in  a  hemispherical  copper 
vessel  of  100  litres  capacity  provided  with  a  lid  and  man- 
hole and  heated  by  an  oil  bath.  An  upright  tube  connects 
the  lid  with  a  copper  reflux  condenser,  and  a  small  vessel 
provided  with  stopcocks  is  set  between  these  so  that  fresh 
ethvl  acetate  can  be  added  during  the  reaction  if  necessary. 
The  latter  should  boil  at  78° — 79°  C  and  should  have  no 
action  on  clean  sodium  after  two  hours'   contact  at  the 


666        Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.      [June  30, 1914. 


ordinary  temperature.  A  charge  of  5  kilos,  of  sodium 
(cut  into  shavings  under  xylene)  and  40  kilos,  of  ethyl 
acetate  is  placed  in  the  cold  copper  vessel,  the  whole  mixed 
with  wooden  stirrers,  and  the  oil  bath  slowly  heated  to 
100c — 105°  C.  As  soon  as  the  temperature  of  the  contents 
reaches  45°— 50°  C,  the  oil  bath  is  cooled  to  55°— 60°  C. 
After  30 — 45  minutes  heat  is  again  applied  till  distillation 
recommences  and  is  kept  up  for  5 — 6  hours.  The  contents 
are  rapidly  transferred  to  a  leaden  vessel  provided  with  a 
stirrer,  and  mixed  with  35  litres  of  water  and  the  calculated 
amount  of  acetic  acid.  The  crude  ethyl  acetoacetate  is 
then  separated  and  purified  by  distillation  under  ordinary 
or  reduced  pressure.  With  careful  working  the  yield 
is  almost  quantitative. — F.  Shdn. 

Niton    [radium    emanation']    as    a    therapeutic   agent.     W. 
Ramsay.     Lancet,  1914,  186,  1481—1483. 

Fob  therapeutic  purposes  the  use  of  niton  possesses  the 
advantage  that  there  is  no  risk  of  loss  of  the  valuable 
radium  salt.     The  radiating  power  of  niton  is  75%  of  that 


of  the  radium  from  which  it  is  *'G.  2. 

derived,  and  its  "strength  "  at 
any  given  time  can  be  read 
from  a  curve  representing  its 
rate  of  decay.  An  apparatus 
for  filling  with  niton,  tubes, 
bulbs  or  hollow  discs  of  iron  or 
nickel,  preferably  the  latter,  is 
described  and  illustrated  (see 
Fig.  1).  The  reservoir,  A,  from 
which  the  air  has  been  pre- 
viously expelled  through  M  and 
E,  by  mercury  from  B,  is  placed 
in  communication  with  the 
bulbs,  H,  containing  a  solution 
of  radium  bromide,  and  the  air 
which  passes  from  the  bulbs 
into  A  is  expelled  as  before. 
These  operations  are  repeated 
three  or  four  times  and  air  is 
exhausted  in  a  similar  manner 
from  the  hollow  disc  or  the  like, 

J,  which  is  to  be  filled  with  niton.  Then  after,  say,  24  hours 
the  gases  (3-6  c.c.  from  500mgrms.  of  radium  bromide)  which 
have  accumulated  in  H  are  drawn  into  A,  and  after  raising 


B,  a  spark  is  passed  between  wires  sealed  in  at  D.  After 
exploding,  about  0-5  c.c.  of  hydrogen,  carrying  the  niton, 
is  left  and  this  is  allowed  to  pass  into  J  by  turning  the 
tap,  G.  The  vertical  tube  from  J  is  preferably  of  thin 
lead  so  that  it  can  be  sealed  by  pinching  with  a  pair  of 
pliers.  Any  gas  left  above  G  is  drawn  back  into  A  by 
lowering  B.  If  the  amount  of  gas  be  too  large,  for  example, 
for  filling  very  fine  glass  capillary  tubes,  a  small  quantity 
of  oxygen  (about  half  the  volume  of  the  residual  hydrogen) 
from  the  tube,  K,  is  trapped  by  means  of  mercury  in  the 
inverted  siphon,  E,  drawn  into  A,  and  a  spark  again 
passed,  the  minute  residue  then  being  forced  into  the 
capillary  tube  to  be  filled,  in  the  manner  described  above. 
To  recover  residual  niton  from  a  hollow  disc  or  the  like 
after  it  has  been  used,  the  apparatus  shown  in  Fig.  2  is 
used,  wherein  a  is  the  piece  of  rubber  tubing  shown  at  I  in 
Fig.  1,  d  is  the  thin  lead  tube  projecting  from  the  hollow 
disc,  J  (Fig.  1),  and  6  is  a  piece  of  steel  with  a  sharp  cutting 
edge.  After  exhausting  the  air  by  manipulating  the 
mercury  reservoir,  B,  6  is  pushed  in  so  as  to  cut  the  tube, 
d,  whereupon  the  niton  passes  into  the  reservoir,  A. 
Glass  capillaries  are  introduced  into  the  tube,  c,  and 
broken  by  shaking.  If  gas  be  "  drawn  "  from  500  mgrms. 
of  radium  bromide  after  24  hours,  3-6  c.c.  are  obtained, 
containing  015  of  the  total  amount  of  niton  in  equilibrium 
with  this  quantity  of  radium,  and  as  the  efficiency  of  the 
niton  is  75  per  cent,  of  that  of  the  radium,  this  quantity 
at  the  time  of  "  drawing "  would  be  equivalent  to 
500x015  <075  =  56  mgrms.  of  radium  bromide.  If  gas 
be  "  drawn  "  at  the  end  of  12  hours,  1-8  c.c.  are  obtained 
containing  008  of  the  total  amount  of  niton  in  equilibrium 
with  the  radium,  and  hence  equivalent  to  500  X  0-08  X 0-75 
=30  mgrms.  of  radium  bromide.  It  is  therefore  advan- 
tageous to  make  frequent  *'  drawings  "  of  niton  from  the 
radium  bromide,  and  this  is  an  argument  in  favour  of 
a  central  institution  where  a  large  supply  of  radium  could 
be  kept. — A.  S. 

Salts  oj  the  fatty  acids  ;    Electrolysis  of  molten .     J. 

Petersen.     Z.  Elektrochem.,  1914,  20,  328—323. 

When  molten  lead,  zinc,  and  sodium  salts  of  fatty  acids 
were  electrolysed  the  products  at  the  anode  were  similar 
to  those  obtained  from  aqueous  solutions,  but  much 
smaller  in  amount.  The  secondary  decomposition  of  the 
anode  radical  was  however  much  more  complex  and  the 
gases  evolved  contained  (in  addition  to  carbon  dioxide) 
carbon  monoxide,  hydrogen,  defines,  and  usually  more 
than  one  saturated  hydrocarbon.  The  saturated  hydro- 
carbons were  mainly  ethane  and  methane.  On  heating 
the  anhydrous  lead  salts  of  the  fattj'  acids  with  sulphur, 
the  volatile  portion  consisted  of  small  quantities  of  gas 
as  above,  and  a  liquid  consisting  almost  entirely  of  the 
corresponding  fatty  acid,  together  with  a  trace  of  the  ester 
(methyl  acetate,  ethyl  propionate,  etc.). — W.  H.  P. 

Patents. 

Vaccines,  cultures,  and  the  like,  and  the  preparation  thereof. 
C.  J.  H.  Nicolle,  Paris.  Eng.  Pat.  26,535,  Nov.  19, 1913. 
Soluble  fluorine  compounds  are  used  to  "  stabilise " 
vaccines  from  bacterial  cultures  or  killed  virus.  The 
bacteria  may  be  suspended  or  emulsified  in  a  0-7%  solution 
of  sodium  fluoride,  centrifuged  rapidly,  and  separated 
from  the  solution  ;  the  separated  mass  is  again  suspended 
in  sodium  fluoride  solution  and  centrifuged,  and  the 
deposited  matter  emulsified  and  diluted  to  produce  the 
vaccine.  The  fluorine  compound  may  be  rendered  in- 
soluble at  the  time  of  using,  if  desired,  by  adding  barium 
chloride  or  a  salt  of  lead  or  calcium. — T.  F.  B. 

Ethyl    acetate    from    acetaldehyde ;    Preparation    of 

Consortium  f.  Elektrochem.  Industrie,  Ges.  m..b.  H., 

Niirnberg,   Germany.     Eng.    Pats.   26,825   and  26.826, 

Nov.  21,  1913.     Under  Int.  Conv.,  Nov.  27,  1912,  and 

Feb.  21,  1913. 

(1.)  Acetaldehyde   is  converted  almost   quantitatively 

into  ethyl  acetate  by  means  of  small  amounts  of  aluminium 

alkyl  oxides  (alcoholates)  in  presence  of  catalytic  agent*. 
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particularly  halidcs  or  halogen  compounds,  such  as  t host' 
of  tin,  aluminium,  and  silicon,  which  an-  not  hv  them- 
srlvi's  capable  of  forming  acetic  eater  from  aoetaldehyde. 
For  example,  ti  parte  of  aliiiiiiiiiuin  ethoxide,  containing 
about  Id",,  of  aluminium  chloride,  is  added  gradually 
to  135  parts  of  aldehyde  ;  after  standing  for  ten  hours,  the 
<ter  (123  parts)  is  separated  by  distillation.  (2.) 
[mtead  of  using  an  aluminium  alkvl  oxide  and  another 
r.italyst,  the  product  obtained  by  treating  aluminium 
alkyl  oxide  with  water  or  a  substance  containing  water, 
may  be  us^si  to  convert  aoetaldehyde  into  ethyl  acetate. 
The  most  active  of  the  products  of  tins  class  appear  to  be 
IDOM  containing  from    16  to  25%  Al. — T.  1'.  B. 


esters  of  aryloarbamio  acids.    The  i lu  <■  are  powerful 

an. i   thetioe.  -T.  F.  B. 


Halogenated     CC-diaUcylbarbitut  Process     for 

preparing ■.      A.     Binhorn.     Ger.     Pat,      272,iil  1 , 

Nov.  27,  1912. 

CC-Di  u.Kvi.inKiii  1 1  Kic    acids   are    heated    with    halo 
under   pressure,    preferably    in    presence  of  an   indifferent 

Organic  diluent.  The  resulting  halogen  compounds 
contain  the  halogen  in  the  alkyl  groups.  They  are  soluble 
in  dilute  alkali  carbonates  and  in  ammonia,  and  may  be 
used  for  the  preparation  of  soporific  agents.    -'['.  F.  li. 


Halogen    derivatives;    Transformation    of [into    «/</>• 

kjfdes].  Fabriques  de  Produite  de  Chiroie  Organique 
de  Loire.  First  Addition,  dated  Feb.  11.  1<»13,  to 
I  It.  Pat.  452,537,  March  7,  1912  (see  this  J.,  1913,  673). 

A    NUMBER   of    new   aldehydes    have    been    prepared    by    the 

ii  of  urotropine  on  monohalogen  derivatives,  as 
described  in  the  principal  patent;  among  them  are 
•ii-  and  p-toluic  aldehyde,  3.4-,  2.4-.  and  2.5-dimethyl- 
benzaldehyde,  p-ethyl-,  p-propyl-,  p-butyl-,  p-isoamyl-, 
and  p-cyclohexylbenzaldehyde,  and  mcthvlethyl-.  methyl- 
propyl -.  and  mcthylhutylbcnzaldchydc.  The  mixed  phenol 
carbonates,  such  as  C.HjO.CO.OCjHj.CHjCI,  may  also  be 
used  for  the  preparation  of  hydroxyaldehydes. — T.  F.  B. 


Bydroxylamine    nitrite   and  other   salts  of  hydroxylamine  ; 

■    Process  for   preparing .      Toelle    und    vom     Hofe, 

and  J.  Kronen.     Fr.  Pat.  466,070,  Dec.  11,  1913. 

\  SOLUTION  of  a  nitrite  is  mixed  with  ammonia  or  an 
ammonium  salt  and  reduced  by  mean9  of  zinc  dust. 
Preferably  4  parts  of  sodium  nitrite  and  31  parts  of 
ammonium  chloride  arc  dissolved  in  50  parts  of  water, 
and  3  to  4  parts  of  zinc  dust  is  slowly  added,  with  stirring  : 
a  solution  of  hvdroxvlamine  nitrite  is  obtained. — T.  F.  B. 


i-halogenhydrins  and  polyhydroxy-falty  acid  esters  ; 

Process    for     preparing .     A.     Griin.     Ger.     Pat. 

272.337,  July  23,  1912. 

Triglycerides  of  hydroxy-fatty  acids  are  treated  with 
the  calculated  quantity  or  with  excess  of  hydrohalogen 
acid  in  the  gaseous  form  or  dissolved  in  alcohol,  under 
pressure;  the  glyeerides  may  be  used  in  the  form  of  a 
solution.  The  principal  products  from  castor  oil  are 
glycerol  mono-  and  dichlorhydrins  and  esters  of  poly- 
ricinuleic  acids.  The  yields  of  chlorhydrins  amount  to 
90  to  98°0,  whilst  the  polvricinoleic  acids  are  obtained 
in  theoretical  quantity.— T."F.  B. 


Albumin  with  alkaline-earth  or  heavy  metal  phosphates, 
sulphates,  and  silicates :  Process  for  preparing  com- 
pounds  of soluble    in    alkali.     W.    Wolff    und    Co. 

0.  m.  b.  H.     Ger.  Pat.  272.517.  July  18.  1912.   Addition 
to  Ger.  Pat.  253,839  (see  this  J.,  1913,  47). 

Albuminoids,  albumoses,  peptones,  or  their  halogen 
substitution  products  are  treated  in  aqueous  alkaline 
solution  with  an  alkali  phosphate,  sulphate,  or  silicate 
and  a  soluble  salt  of  an  alkaline-earth  metal  (other  than 
calcium)  or  of  aluminium,  chromium,  zinc,  lead,  bismuth, 
copper,  silver,  or  tin  ;  the  complex  albumin  compound 
is  separated  from  the  resulting  solution  by  neutralising 
with  a  small  quantity  of  acid,  by  adding  ammonium 
sulphate  or  sodium  chloride,  or  by  precipitation  with 
alcohol  or  acetone. — T.  F.  B. 


-Irylcarbamie    acid    esters;     Process   for    preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 
Pat,  272,529,  Jan.  9.  1913. 

Alkvlamines  are  treated  with  derivatives  of  arylcarbamic 
acids,  or  aliphatic  amines  are  treated  with  halogenalkyl 


Mercury  paranuclt  inate  with  alkali*  .-   Process  for  preparing 

compound!  if .     Knoll  und  Co.     Ger.  Pat.  272,687, 

Jan.  21,  1913. 

Mercury  p-nuclcinato  is  dissolved  in  alkali  and  the 
solution  treated  with  alcohol,  or  p-nucleinio  acid  is 
neutralised  with  an  alkali  and  the  solution  is  treated  with 
mercuric  chloride  and  alcohol.  The  products  are  easily 
soluble  in  water,  giving  neutral  solutions  suitable  for 
therapeutic  injection. — T.  F.  B. 

Mercury  parattucU  inali  with  tannin  ;   Process  for  preparing 

compounds     of .      Knoll      und     Co.      Ger.     Pat. 

272,688,  Jan.  21,  1913. 

Compounds  of  mercury  p-nucleinate  with  tannin  are 
obtained  by  treating  the  mercury  salt  with  a  solution  of 
tannin,  or  by  dissolving  mercury  p-nucleinate  in  alkali 
and  treating  with  a  solution  of  tannin,  or  by  treating 
sodium  p-nucleinate  with  mercuric  chloride  solution  and 
tannin  solution. — T.  F.  B. 


Dihydroxybemene-arsinic   acid  :    Process  for  preparing  a 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  272,690,  Dec.  14,  1912. 

m-DiHYDROXVBENZENE-ARSiNic     acid     is     obtained     by 
heating  resorcinol  with  arsenic  acid. — T.  F.  B. 

Cyanhydrins  of  aldehydes  and  ketones  ;    Process  for  pre- 

{Hiring     derivatives     of .     A.     Albert.     Ger.     Pat. 

273,073,  July  30,  1912.  Addition  to  Ger.  Pat,  259,502 
(see  this  J.,  1913,673). 
Selenium  compounds,  analogous  to  the  sulphur  com- 
pounds described  in  the  principal  patent,  are  obtained  by 
treating  acylated  cyanhvdrins  with  hydrogen  selenide. 
They  may  be  used  in  medicine. — T.  F.  B. 


Acetic     anhydride;      Process    for    preparing .     Act.- 

Ges.  f.  Anilinfabr.     Ger.  Pat.  273.101,  Jan.  16,  1912. 
A  oood  yield  of  acetic  anhydride  is  obtained  by  passing 
chlorine  into  a  mixture  of  an  acetate  and  a  chlorine  com- 
pound of  sulphur  ;   the  temperature  should  not  be  allowed 
to  rise  above  about  20°  C. — T.  F.  B. 

p-Aminophenyl  ester  of  salicylic  acid  ;    Process  for  pre- 
paring d'  rivatives  of containing  sulphur.     J.  Abelin, 

E.  Biirgi,  and  M.  Perelstein.  Ger.  Pat.  273.221.  May  18, 
1913.  Addition  to  Ger.  Pat.  268,174  (see  this  J.,  1914, 
220). 
The  p-aminophenyl  ester  of  salicylic  acid  is  treated  with 
an  alkali  or  ammonium  salt  of  w-methyl-,  ethyl-  or 
propylsulphonic  acid  in  presence  of  methyl  or  ethyl 
alcohol ;  it  is  preferable  to  add  a  condensing  agent,  such  as 
sodium  acetate.  The  alkvlsulphonates  are  obtained  in 
almost  quantitative  yield  and  in  a  state  of  purity. — T.  F.  B. 

Salts  of  lower  fatty  acids  ;    Process  for  preparing  a  mixture 

of  J—      J    Ederer.     Ger.  Pat,  273.271.  May  27,  1913. 

Addition  to  Or.  Pat.  272,036  (see  this  J.,  1914,  568). 

Vegetable  matter  other  than  wood,  such  as  dry  fallen 

leaves,  nut-shells,  etc.,  are  extracted  with  dilute  alkaline 
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solutions,  either  at  the  ordinary  temperature  or  at  higher 
temperatures  and  pressures,  in  a  diffusion  battery,  and  the 
liquor  is  evaporated.  The  yields  of  lower  fatty  acids 
obtainable  from  beech  leaves  and  hay  by  this  process 
amount  to  4°,,  of  the  weight  of   the   air-dry     material. 

— T.  F.  B. 

■Cupric  salt  of  cholic  acid  ;   Process  for  preparing  the . 

Knoll  und  Co.     Ger.  Pat.  273,317,  April  18,  1913. 

Solutions  of  cupric  salts  are  treated  with  sodium  cholate 
in  presence  of  methyl  or  ethyl  alcohol ;  cupric  cholate  is 
obtained  in  a  pure,  compact  form,  which  can  easily  be 
dried,  whereas  when  the  reaction  is  carried  out  in  aqueous 
solution  the  product  is  obtained  as  a  voluminous,  gela- 
tinous mass  which  it  is  difficult  to  dry. — T.  F.  B. 

Brumodialkylacetamide  ;    Process  for  preparing  derivatives 

of .     Farbwerke  vorm.  Meister.  Lucius,  und  Briin- 

ing.  Ger.  Pat.  273,320,  April  18,  1913. 
Bbomodialkylacet  amides  are  treated  with  formaldehyde 
in  presence  of  a  condensing  agent,  to  produce  N-methylol 
compounds,  of  the  composition.  RR^Br.CO.XH.CH.OH, 
where  R  and  Rx  represent  alkyl  groups.  The  products 
possess  strong  hypnotic  and  sedative  properties. — T.  F.  B. 

Alkyl-  and  arylaminomethylalkyl  ethers;  Process  for  pre- 
paring  .     E.  Merck.     Ger.   Pat.  273,323,  Jan.  23, 

1913. 
One  mol.  of  a  halogenmethylalkylether  is  brought  to 
reaction  with  two  moU.  of  an  aliphatic  or  fatty-aromatic 
primary  or  secondary  amine,  preferably  in  presence  of  an 
indifferent  organic  solvent.  The  products  have  the  general 
formula,  alkvl.O.CH„.NRR1.  where  R  represerts  alkyl  or 
aralkyl  and  Rl  hydrogen  or  alkyl :  they  may  be  used  in 
.the  preparation  of  medicinal  products,  such  as  hydrastinine. 

— T.  F.  B. 

Panama  bark;  Treatment  of for  preventing  the  pro- 
duction or  separation  of  dust  therefrom.  R.  Mandelbaum, 
and  Dr.  A.  Kauffmann  und  Co.,  Asperg,  Germany. 
Eng.  Pat.  21,862,  Sept.  27,  1913.  Under  Int.  Conv., 
Sept.  27,   1912. 

See  Ger.  Pat.  264,163  of  1912;  this  J.,  1913, 1031.— T.  F.  B. 

Chlorinated  aromatic  or  cyclic  compounds  ;    Manufacture 

of .  Fabriques  de  Produits  de  Chimie  Organique  de 

Laire,  Issy  les  Moulineaux,  France.  Eng.  Pat.  30,068, 
Dec.  31,  1913.     Under  Int.  Conv.,  Jan.  17,  1913. 

See  Ft.  Pat.  464,645  of  1913  ;  this  J.,  1914,  503.— T.  F.  B. 

Acetaldehyde  ;    Process  of  preparing .     E.  Baum  and 

M.  Mugdan,  Assignors  to  Consortium  f.  Elektrochem. 
Industrie  G.  m.  b.  H.,  Nuremberg,  Germany.  U.S.  Pat. 
■1,096,667,  May  12,1914. 

See  Fr.  Pat,  455,370  of  1913  ;  this  J.,  1913,  959.— T.  F.  B. 

Ethyl  acetate  from  acetaldehyde  ;  Process  for  preparing . 

Consortium  f.  Elektrochem.  Industrie  G.  m.  b.  H.  Fr. 
Pat.  465,965,  Nov.  20,  1913. 

See  Eng.   Pats.  26,825  and  26,826  of   1913;   preceding. 

— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

.Silver  bromide-gelatin  plates  ;    The  simultaneous   develop- 
ment and  fixation  of .     C.  Oteuki  and  T.  Sudzuki. 

Mem.  Coll.  Sci.  and  Eng.,  Kvoto  Imp.  Univ.,  1914,  6, 
25—28. 
The-  combined  developing  and.  fixing  solution  proposed  by 
Cremier  (Phot.   Rev.,   1911,   170),  containing  1   grm.  of 


amidol  and  2-5  grms.  of  thiosulphate  in  100  c.c.  of  water, 
does  not  give  images  of  sufficient  density,  and  requires 
from  37  to  40  minutes  to  act  completely.  The  author* 
tried  to  prepare  an  amidol  solution  which  would  work 
more  rapidly,  by  increasing  the  amounts  of  amidol  and 
thiosulphate,  but  the  images  were  still  too  thin.  Similarlv 
with  metoquinone  and  sodium  sulphite  and  carbonate  it 
was  impossible  to  obtain  sufficient  density.  However,  it 
was  found  that  the  use  of  caustic  soda  instead  of  carbonate 
resulted  in  a  rapidly  acting  solution  which  gave  satisfac- 
tory images.  The  best  formula  is,  metoquinone,  0-6  grm. : 
anhydrous  sodium  sulphite,  3  grms.  ;  caustic  soda,  0'5 
grm.  ;  sodium  thiosulphate,  6  grms.  :  water,  100  c.c.  In 
this  solution  the  image  is  completely  developed  in  60  to 
90  seconds  at  a  temperature  of  18°  to  22°  C.  It  is  best  to 
make  the  metoquinone  and  sulphite  into  one  solution  and 
the  caustic  soda  and  thiosulphate  into  another,  and  to  mix 
the  two  at  the  time  of  using. — T.  F.  B. 


Patent. 

Tellurium  toning  bath  for  photographic  silver  images. 
Chem.  Fabr.  auf  Actien,  vorm.  E.  Sobering.  Ger.  Pat. 
272.162,  Jan.  1,  1913.  Addition  to  Ger.  Pat.  271,041 
(see  this  J.,  1914,  503). 

Developed  and  fixed  "gas-light"  prints  are  toned 
pleasing  bluish-grey  shades  by  using  solutions  of  tellurium 
in  alkali  sulphite.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Explosion  ;  Circumstances  attending  an ,  which  occurred 

on  Feb.  20,  1914,  in  an  incorporating  house  in  the  factory 
of  Nobel's  Explosives  Co.,  Ltd.,  at  Ardeer,  Ayr.  Major. 
A.  Cooper-Key,  H.M.  Chief  Inspector  of  Explosives. 
[Cd.  7396.] 

Eight  men  were  killed  as  the  result  of  an  explosion  of 
4180  lb.  of  blasting  gelatin  and  gelignite  in  a  building, 
43  ft.  by  25  ft.,  constructed  of  wood,  in  which  were  eight 
incorporating  machines.     The  machines  had  two  vertical 

1  revolving  gunmetal  spindles,  each  carrying  12  horizontal 
blades,  in  three  sets  of  4,  the  blades  of  one  spindle  being 
about  i  inch  below  the  corresponding  blades  of  the  other. 
There  was  ample  clearance  between  the  ends  of  the  blades 
and  the  sides  of  the  pan  containing  the  explosive.  In 
the  Inspector's  opinion  the  accident  was  probably  due  to 
some  action  on  the  part  of  one  of  the  men  engaged  in 
charging  the  machines,  and  the  only  loose  article  which 
could  possibly  fall  into  the  machines,  during  the  operation 
of  loading,  wouid  seem  to  be  a  thin  sheet-lead  apron 
employed  to  prevent  spillage  during  the  transference  of 
the  thin  jelly  from  the  box  to  the  pan.  Three  "  runners  " 
were  among  those  killed.  The  erection  of  a  simple  form 
of  shelter  against  the  outer  slope  of  the  mound  and  clear 
of  the  tunnel  would  be  an  additional  factor  of  safety  for 
"  runners."  Attention  is  drawn  to  the  probable  advis- 
ability of  isolating  incorporating  machines  in  separate 
compartments,  divided  by  concrete  walls,  but  the  Inspector 
is  not  prepared  to  make  a  definite  recommendation  on 
this  point.     The  incorporating  machines  were  driven  by 

j  a  line  of  shafting  level  with  the  ceiling.  In  the  presen' 
case  one  portion  of  this  shafting,  21  ft.  in  length,  was 
found  half  buried  in  the  ground,  and  another  piece,  15  ft. 
long,  was  dug  out  of  the  mound  protecting  a  danger 
building.  This  source  of  danger  would  be  obviated  by 
the  use  of  two  separate  shafts,  one  on  each  side,  situated 
outside  the  building  and  sunk  level  with,  or  below  the 
level  of,  the  floor.— G.  W.  McD. 

Smokeless  powders  ;  Experiments  upon  the  ignition  of  large 

quantities    of  — —  at    the    Hussion    Powder    Factory    at 

Schliissclburg.     A.  Saposchnikow.  Z.  ges.  Schiess-  und 

Sprengstoffw.,  1914,  10,  187—190,  217—219. 

Nitrocellulose  powder,  either  in  the  form  of  strip  or 

tube  from  2  to  3-6  mm.  in  thickness  or  diameter,  was 
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IgUitol]  electrically  li\-  tlir  aid  of  a  fuse  <>f  tinr  grain  gun- 

powder  contained  in  a  cylinder  of  gelatinised  mtro 
cellulose.  There  were  no  aotoftl  explosions  of  the  powdei 
in  tlic  following  instances.  A  heap  of  one  ton  lying  in 
i In'  open,  when  ignited  from  the  outside,  look  2fi  seas, 
to  bum  out  Dompletely,  and  then  was  a  dame  from 
-ii    .'.">   m.   high.     A   similar  heap   m  hi  n   ignited   in   the 

iniililli'  took  22  sits,  to  Imril  out.  II  tons  I. ml  out  in 
a  train  Is  I'll  in.  long  anil  oil  cm.  high,  and  ignited  at 
tlir  windward  end,  took  49  sees.,  and  when  ignited  at  the 
opposite  end  103  sees,  to  burn  out.  I]  tons  placed  in  a 
large  box  burnt  at  about  double  the  rate  ot  the  same 
powder  when  ignited  in  the  open.  One  ton  of  powder 
was  srali-il  up  in  .">  cases  and  these  were  placed  in  a  strong 
wooden  box  with  I.J  tons  of  loose  powder  lying  round 
the  cases.  From  5 — 10  sees,  after  ignition  of  tlic  Loose 
powder  the  whole  was  biasing  very  fiercely  with  a  flame 
about  411  in.  high.  About  I  mill,  later,  when  the  flame 
from  the  loose  powder  had  died  down,  one  of  the  cases 
btVdl  into  flame,  and.  later,  two  others.  Two  of  the  cases 
wen-  recovered  with  the  whole  of  the  powder  in  them,  but 
it  showed  very  marked  siejis  of  decomposition,  in  tons 
of  powder  were  placed  in  a  wooden  house  on  tallies  about 
one  metre  apart.  The  layer  of  powder  on  the  tallies  was 
T.">  cm.  thick.  Kour  sees,  after  ignition  the  Hames  attained 
a  height  of  ISO  m.  and  the  whole  burnt  out  in  33  sees. 
The  rate  of  burning  was  about  12  times  that  in  the  open. 
In  the  following  instances  the  smokeless  powder  actually 
exploded  instead  of  burning.  When  open  eases  of  black 
powder  and  smokeless  powder  were  placed  together  and 
ignited.  When  black  powder  was  present  and  the  sealed 
lining  of  cases  containing  smokeless  powder  was  defective. 
When  a  shell  containing  5  ll>.  of  trinitrotoluene  was 
detonated  on  top  of  a  case  of  smokeless  powder.  The 
explosion    was    communicated    to    adjoining    cases. 

— G.  W.  McD. 


Patent. 

trnplosiii     substances.     C.    Claessen,     Merlin.     Eng.    Pat. 
24,839,   Oct.   31,    1913. 

9a  Kr.  Pat.  463,714  of  1913  ;  this  .1.,  1914,  376.— T.  F.  B. 


Determination    "/    cholesterol    \a„d    phytosttrot]    in    fata. 

Klostermann    and    llpilz.      ,s, ,     \||. 


Analysis  and  composition  of  ml  lead.     West.     Set    XIII. 
Detection  of  sulphite-cettulosi   extract.     Gansser,     6*e<    XV. 


Determination   <•}   phosphates    in    toil   extracts.     Preecott. 
8a    XVI. 


Qualitolivt   and  quantilatim   tests  for  Uevulost   m  presence 
of  other  sugar*.      Pinoff  and  Gude.      8a   XVII. 


Determination  nf  lactast  and  dextrost  '"/  th*  copper-iodide 
method.    Cole.     8a    XVII. 


Methods  of  determining  carbohydrates.     II.     Determination 
of  starch  in  plant  materials.    Davis  and  Daish.    Set  XVII. 


Colon  m.  trie  dt  termination  of  creatine  ['.'/.  in  meat  extracts.']. 
Baur  and  Triimpler.     See  XIX  a. 


Color i mi ir ie  determination  of  had  and  copper  in  drinking 
water,     Reese  and  Drest.     See  XIXb. 


Colorimetric    determination     of    iron     in     water.       Oothe. 
Sec  XIXb. 


Fluorine    in    soft    waters.     Gautier   and   Clausniann.     8a 
XXIV. 


XXIII.-ANALYTICAL   PROCESSES. 

Ferrocyanides ;    Determination    of by    oxidation    n-ith 

an  alkali  bromale.     L.  L.  de  Koninck  and  N.  Joassart. 
Bull.  Sue.  Chim.   Belg.,  1914.  28,  144 — 148. 

I'mikr  specified  conditions  ferrocyanides  can  be  quanti- 
tatively   oxidised    by    bromates    in    acid    solution  : 

6K4Fe(CN),+KBr0,+6HCl= 

tiKjFe(('X)6+KBr+(iKCl  +  3H;(). 

and  the  method  can  be  utilised  for  the  determination  of 
ferrocyanides  using  iron  alum  as  external  indicator.  The 
solution  is  acidified  with  hydrochloric  acid  and  at  the  end 
of  the  titration  the  concentration  of  free  acid  should  be 
alsmt  .V  1  ;  variations  from  this  strength  greater  than 
10 — 15°0  render  the  results  too  high.  The  method  gives 
accurate  results  agreeing  with  those  obtained  by  using 
permanganate  as  oxidising  agent  ;  and  no  ions  capable  of 
precipitating  the  unchanged  ferrocyanide  are  introduced 
into  the  solution,  as  is  the  case  with  permanganate. 

— G.  F.  M. 


Patents. 

Pyrometers.  H.  L.  Heathcote  and  Rudge-Whitworth, 
Ltd.  Fr.  Pat.  4(55,898,  Dec.  8,  1913.  Under  Int.  <  !onv., 
June  16.   1913. 

The  object  the  temperature  of  which  is  to  be  judged  is 
viewed  through  a  layer  of  coloured  liquid  contained  in  a 
vessel  having  transparent  ends  and  a  flexible  body,  and 
'icld  between  two  annular  plates  kept  apart  by  a  spiral 
spring.  The  flexible  body  allows  the  distance  between  the 
Mates  to  be  varied  without  altering  the  capacitv. 

— W.  H.  C. 


'Aguids  ;  Apparatus  for  the  continuous  ■  camination  of . 

0.  Friese,  Berlin,  and  F.  Craafcn,  Erfurt,  Assignors  to 
Hydro- Apparatebauanstalt  .1.  von  Geldern  und  Co., 
Dusseldorf,  Germany.  U.S.  Tat.  1.096,832.  May  19, 
1914. 

See  Ger.  Pat.  233,529  of  191(1 ;  this  .1.,  191 1,  714.— T.  F.  B. 


Rapid  electrolytic  separation  of  copper  from  arsenic.  Sieverts 
and  Wippelmann.   See  X. 


t  nsaponifiable  constituents  of  mourah  fat,  and  the  detection 
of  mourah  fat  in  animal  and  cegetable  fats.  Berg  and 
Angcrhauscn.     Sat  XII. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

h'lueaini    in   soft   trains.     A.   Gaotiex  and    P.   Clausniann. 

Comptes  rend..    1914,   158,   1389—1395.     (See  also  this 

J.,   1914,  280.) 
A  method  capable  of  determining  less  than  0-1  mgrm.  K. 
per  litre  consists,  essentially,  in  carrying  down  the  fluoride 


670 


BOOKS  RECEIVED. 


[Jane  30,  1914. 


by  the  precipitation  of  barium  sulphate,  which  is  subse- 
quently treated  with  sulphuric  acid,  the  fluorine  being 
tin  llv  converted  into  lead  fluoride,  and  the  had  deter- 
mined colorimetrically  as  colloidal  lead  sulphide.  The 
results  of  the  examination  of  a  number  of  natural  waters 
by  this  method  show  that  their  fluorine  content  varies 
from  0-6  nigrm.  per  litre  in  the  case  of  the  K.  Vilaine, 
draining  plutonic  and  metamorphic  rocks,  to  001  mgrm. 
for  the  Lake  of  Geneva,  whose  waters  arc  partly  calcareous, 
serving  to  precipitate  the  fluoride  in  the  presence  of 
soluble  phosphates. — J.  L.  F. 


Boron   in   mineral  waters,      H.   Fonzes-Diacon  and  Fabre. 
Comptes  rend.,  1914,  158;  1541—1542. 

The  boron-content  of  various  mineral  waters  was  investi- 
gated by  the  colorimetrie  method  of  Bertrand  and 
Agulhon  (see  this  J.,  1914,  105,  273).  It  seems  to  depend, 
to  some  extent,  upon  the  temperature,  varying  from  005 — 
0-07  mgrm.  per  litre  for  the  Royat  group,  and  rather  less 
for  the  Vichy  group,  to  less  than  0005  mgrm.  in  cold 
mineral  waters. — J.  L.  F. 


Dispersoid  [colloidnl]  solutions  ;    Processes  which  occur  on 

shaking with  liquid  and  -solid  substances  practically 

insoluble  in  the  dispersion-medium,  P.  von  Weimarn 
and  A.  Alexejew.  J.  Russ.  Phvs.-Chem.  Ges.,  1914, 
46,  133—135.     Chem.  Zentr.,  1914,  1,  1627. 

Contrary  to  the  statements  of  Salbom  (Kollo  dcheni. 
Beihefte,  1911,  2,  79)  and  Zsigmondy  (Kolloid-Zeits., 
1913,  13,  105),  it  was  found  that  all  colloids  in  aqueous 
media,  even  those  with  a  negative  electric  charge,  are 
coagulated  by  sufficiently  prolonged  shaking  with  liquids 
insoluble  in  water.  An  aqueous  colloidal  gold  solution 
was  coagulated  by  toluene,  bromobenzene,  oil  of  turpen- 
tine, salol,  diphenylamine,  brucine,  iodoform,  copper  oleate, 
acetic  anhydride,  ether,  petroleum  spirit,  chloroform, 
and  petroleum  ;  a  colloidal  gold  solution  in  glycerin  by 
toluene,  chloroform,  and  petroleum  spirit  ;  an  aqueous 
alcoholic  colloidal  barium  sulphate  solution  by  toluene  and 
oil  of  turpentine,  and  an  aqueous  colloidal  ferric  hydroxide 
solution  by  oil  of  turpentine. — A.  S. 


Books  Received. 


thus : — (I.)  Introduction.  II.  Appliances  for  rearing. 
III.  Eggs.  IV.  Rearing.  V.  Temperature  and  humidity. 
VI.  Silk-wormjdiseases.  VII.  Pasteur  system  of  selecting 
disease-free  eggs.  VIII.  Grasserie.  IX.  Facherie, 
X.  Muscardine  (all  three,  diseases).  XI.  Reeling.  XII. 
-Mulberry,  and  its  diseases,  etc.  XIII.  Silk  washing. 
XIV.  Silk  dyeing,  with  acid  colours,  basic  colours,  alizarin 
colours,  and  vegetable  colours.  XV.  Weaving.  XVI. 
Advice  and  information. 


Lectures  on  Explosives.  By  William  Macnab. 
[The  Institute  of  Chemistry  of  Great  Britain  and 
Ireland.]  30,  Bloomsbury  Square,  London,  W.C. 
1914.     Price  2s.  6d. 

Two  lectures  delivered  before  the  Institute,  the  first  on 
February  26th,  1914,  and  the  second  on  March  26th,  1914. 
They  fill  67  pages,  and  contain  19  illustrations.  The 
classification  of  matter  is  as  follows  : — I.  Historical  sketch 
of  manufacture  and  use  of  explosives.  II.  Detonators,  and 
their  use  and  scope.  III.  Character  of  explosive  decom- 
positions. IV.  Two  modes  of  explosion  : — (<i)  Combustion 
or  deflagration,  (b)  Detonation.  V.  Velocity  of  explosion 
wave  in  detonated  explosions.  VI.  Conditions  for  fore- 
seeing explosions,  and  interferences  necessitating  experi- 
ment, also  experimental  limitations.  VII.  Heat  developed, 
etc.  VIII.  Explosion  heats  ;  attempts  at  measurement. 
IX.  Sensitiveness,  etc.  X.  Qualities  explosives  should 
possess.  XI.  Testing  explosives.  XII.  Governmental 
rules  and  regulations  (Home  Office)  for  construction  and 
working  of  factories.  XIII.  Processes  and  plant.  XIV. 
Military  propellants.  XV.  Sporting  powders.  XVI. 
Fiery  coal  mines  and  explosives  (Home  Office).  XVII. 
Filling  for  shells.  XVIII.  Novel  application  of  explosives. 
XIX.  Scope  of  chemists'  work  with  explosives. 


The  Gas  Chemists'  Summary,  1913.  By  A.  V.  Hend- 
rickson,  Chemist  to  the  South  Suburban  Gas 
Company,  etc.  Walter  King,  11,  Bolt  Court,  Fleet 
Street,  London,  E.C.     1914.     Price  3s.  6d. 

Volume  (8.!  by  5J  ins.),  containing  107  pages  of  subject 
matter,  with  Bibliography  of  8  pages,  and  an  alphabetical 
index,  also  a  few  illustrations.  The  classification  of 
subjects  is  as  follows  : — I.  Carbonisation.  II.  Condensa- 
tion, washing,  purification,  and  naphthalene  extraction. 
III.  Tar  and  ammonia.  IV.  Oil  gas  and carburetted  water- 
gas.  V.  Photometry  and  calorimetry.  VI.  Gaseous 
heating  and  ventilation.  VII.  Gas  analysis.  VIII.  Tests. 
IX.  Miscellaneous. 


The  Fixation  of  Atmospheric  Nitrogen.  By  Joseph 
Knox,  D.Sc,  Lecturer  on  Inorganic  Chemistry, 
University  of  Aberdeen.  Gurncy  and  Jackson,  33, 
Paternoster  Row,  London,  E.C.     1914.     Price  2s.  net. 

Volume  (7 £  ins.  by  5  ins.),  containing  103  pages  of  subject- 
matter,  6  of  bibliography,  and  an  alphabetical  index. 
There  are  seven  illustrations.  The  text  is  classified  as 
follows  : — I.  Fixation  of  atmospheric  nitrogen  as  nitric 
and  nitrous  acids,  or  as  their  salts.  II.  Synthesis  of 
ammonia  and  ammonium  compounds  from  atmospheric 
nitrogen.  III.  Conversion  of  atmospheric  nitrogen  into 
compounds  which  readily  yield  ammonia. 

Instructions  for  Rearing  Mulberry  Silk-Worms. 
[Agricultural  Research  Institute,  Pusa.]  Bulletin 
No.  39, 1914.  By  M.  N.  De.  Member  of  the  Sericulture 
Assoc.,  Japan,  etc.  Calcutta  :  Superintendent  Govt. 
Printing,  India.     1914.     Price  4  annas,  or  5d. 

Pamphlet  (9J  ins.  by  "{ ins.),  containing  25  pages  of 
subject-matter  with  8  illustrations.     The  text  is  classified 


[Monographs  on  Biochemistry.]    Alcoholic  Fermen- 
tation.    By  Arthur  Harden,  Ph.D.,  D.Sc,  F.R.S., 
Professor    of    Biochemistry,    London    University,    etc. 
[2nd  edit.].     Longmans,  Green  &  Co.,  39,  Paternoster 
Row,  London;     Fourth  Avenue  and  30th  Street,  New 
York ;     Bombay,  Calcutta,  and  Madras.     1914.     Price 
4s.  net. 
Volume  (9|  by  6J  ins.),  containing  135  pages  of  subject 
matter,  with  7  illustrations.  19  pages  of  Bibliography,  and 
an  alphabetical  index  of  subjects.     These  monographs  an- 
edited  by  R.  H.  A.  Plimmcr,  D.Sc,  and  F.  G.  Hopkins. 
D.Sc,  F.R.S.,  and  the  present  volume  contains  a  generai 
preface  by  the  editors.      The  classification  of  the  nutttel 
is    as   follows  : — I.    Historical   introduction.     II.    Zymas< 
and  its   properties.     III.   The  function  of  phosphates  in 
alcoholic    fermentation.     IV.    The    Co-enzyme    of  yeast- 
juice.     V.    Action    of   some    inhibiting    and    accelerating 
agents  on  the  enzymes  of  yeast-juice.     VI.  CarboxyJMe 
VII.   The   by-products  of  alcoholic  fermentation.     MI 
The    chemical    changes    involved    in    fermentation.     IN 
The  mechanism  of  fermentation. 
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;    held    at    Birmingham    University    on    Thursday, 
Hoy  7ft,  1914, 


MR.    H.    T.    riNNOOK     IN    THE   CHAIR. 


nisrUSSION   ON   FUEL-GASEOUS.  LIQUID.  AND 
SOLID. 

1'rofcssor   John    W.    Cobb     (Leeds),    in   opening    the 

discussion,  said  that  when  such  a  fuel  as  coal  was  burned 

completely,  the  same  amount  of  carbonic  acid  and  water 

was  always  formed,  and  the  same  amount  of  heat  generated, 

but  the  amount  of  heat  utilised  depended  on  a  number 

of  considerations,  and  called  for  skill  in  the  design  and 

use   of    apparatus.     Moreover,    coal    was    not    simply    a 

potential  source  of  so  many  heat  units  but  was  a  chemical 

substance  capable  of  yielding  other  chemical  substances 

of  considerable  commercial  value  on  its  way  to  carbon 

di -oxide  and  water  if  the  process  were  controlled.    That  was 

the  reason  for  the  existence  of  many  fuel  problems,  and, 

particularly,  modern  fuel  problems.     If  coal  were  burned 

in  one  stage  the  smoke  problem  had  to  be  faced.      The 

existence  of  the  smoke  nuisance  might  be  said  briefly  to  be 

due  to  this   particular   fact  :     that   although   distillation 

and  oxidation  of  coal  could  both  go  on  at  low  temperatures 

the  distillation  reached  a  high  velocity  at  a  comparatively 

low  temperature,   at   which  combustion   was   very   slow. 

Another  problem  arose  from  the  difficulty  of  using  large 

quantities  of  fine  dust  coal.     The  dust  below  ground  was  a 

danger,  and  the  most  effective  means  of  securing  that  it 

should  be  brought  out  was  to  make  its  economical  use 

possible.     Dust-firing     for     boilers     and      furnaces     was 

fortunately  making  some  headway. 

A    practical     method     of    dealing     with     the     smoke 

problem    was    to    effect    the    combustion    of    coal    in 

man   than   one   stage;     in   one,   the   coal   was   gasified, 

in  the  other,  the  gas  was  burned.     A  blast  of  air  used 

below  a  deep  layer  of  glowing  coal  half-burned  it  to  what 

was  known  as  producer  gas,  which  could  be  taken  away 

and  burned  completely  where  desired;    it  contained  the 

nitrogen  of  the  air-blast  and  so  was  called  low-grade  gas. 

If  the  coal  were  only  heated,  without  contact  with  air, 

as  in  gas  retorts,  or  coke  ovens,  the  gas  contained  very 

little  nitrogen  and  was  a  high-grade  gas.     The  advantage  of 

producer  gas  was  made  obvious  to  certain  industries  by 

the   introduction    of    the    important    principle,    for    fuel 

users,  of  regeneration.     As  soon  as  gaseous  fuel  was  used 

it  became  possible   to  design  apparatus  in  such  a  way 

that  some  of   the  heat  leaving  furnaces  in  the  products 

of  combustion,  was  restored  to  the  gas  and  air  entering. 

Thus  the  open  hearth  steel  process  became  a  commercial 

possibility.     A  higher  point  of  efficiency  was  attained  and 

the   use   of   higher   temperatures    became   feasible.     The 

process  of  regeneration  wa3  necessary  for  high  temperatures 

*  ith  producer  gas,  but  ceased  to  be  of  the  same  importance 

with  high-grade  gas.     The  significance  of  that  was  best 

understood  when  one  attempted  to  design  a  small  scale 

apparatus    using    the    regenerative    principle. 

There  was  also  the  difficulty  in  applying  the  regenerative 
principle  to  small  furnaces  that  the  expense  of  construction 
would  be  prohibitive,  and  the  cost  of  renewal  of  com- 
plicated working  parts  too  great.  The  possibilities  of 
producer  gas  were  much  increased  as  soon  as  another 
disadvantage  was  removed.  For  delicate  work  there 
should  be  a  proper  control  of  the  flow  of  gas  and 
.  and  the  regenerators,  ports  and  passages  should  remain 
u  nf used,  and  be  free  from  dust.  A  considerable  step  was 
made  in  the  development  of  producer-gas  engineering 
md   furnaces   when   it    became    economical,   on   a    large 


Bosle,  to  wash  producer  gas.  That  was  effected  suce. 
fully  by  tho  introduction  of  a  plant  tin;  primary  purp 
of  which  was  the  recovery  of  ammonia. 

Dr.  Mond  found  that  by  the  use  of  a  largo  quantity  of 
steam  it  was  possiblo  to  get  half  of  tho  nitrogen — a  pr.  ■ 
portion  since  increased — as  ammonia.  Under  that  process 
about  2k  lb.  of  steam  were  required  for  every  pound  of 
coal,  and  a  considerable  amount  of  that  steam  went 
through  the  producer  undecomposcd,  so  that  to  establish 
a  high  degree  of  thermal  efficiency  it  became  necessary 
to  recover  tho  latent  heat  of  the  large  quantity  of  steam 
escaping  through  the  producer.  It  was  this  which  led  to 
the  system  of  washing  towers,  by  which  the  gas  was  sent 
away  washed  and  cooled.  It  could  then  bo  controlled 
and  distributed  in  small  pipes;  and  the  most  delicate 
ware  could  be  exposed,  if  necessary,  to  the  full  action  of 
the  gas  without  danger  from  coal  ash.  A  claim  had 
recently  been  made  that  the  same  high  ammonia  results 
could  be  obtained  with  a  smaller  quantity  of  steam  in  the 
blast  essentially  by  water-jacketing  the  top  of  the  pro- 
ducer ;  but  he  thought  that  those  who  had  had  much  to 
do  with  the  ammonia  recovery  process  would  require 
a  stricter  and  narrower  definition  of  the  claim  made 
before  accepting  its  probable  validity. 

Ammonia  recovery  introduced  a  new  problem  since 
ammonia,  when  it  was  recovered  in  producer-gas,  coal-gas 
or  coke-oven  practice  as  ammonium  sulphate,  required 
that  sulphuric  acid  should  be  brought  to  it,  and  that  had 
to  be  bought  or  made.  Interest,  therefore,  attached  to 
any  process  which  would  do  away  with  the  necessity  of 
providing  sulphuric  acid,  especially  in  plants  erected  in 
somewhat  inaccessible  places  abroad.  The  sulphur  was 
in  the  coal.  The  ammonium  sulphide  was  in  the  gas, 
and  by  the  simple  addition  of  oxygen  one  got  ammonium 
sulphate.  The  addition  of  the  oxygen  was  not  a  process 
as  simple  as  it  appeared,  but  several  processes  were  on 
trial  for  doing  it. 

If  no  oxygen  were  used  in  gasifying  coal  most  of  the 
carbon  remained   as   coke,   the  rest  going  forward  with 
other   constituents   as   permanent   gas,   and   as   vapours. 
Until   recently  there   were  two   established   methods   for 
working  thatsort  of  process.     If  town  gas  were  required 
it  was  made  in  retorts  ;   if  coke  were  the  primary  product 
desired  it  was  made  in  a  coke  oven.     Modern  develop- 
ments were  tending  to  unify  the  science  and  practice  of 
carbonisation    to    this    extent — that    it    would    be    more 
necessary  in  the  future  to  consider  carefully  local  condi- 
tions   and    markets,    and    decide    what    modification    of 
plants,  or  what  combination  of  them,  was  most  effective. 
The   old    horizontal   retort   was   being,   to   some   extent, 
replaced  by  the  vertical  retort,  in  which  gravitation  was 
used    to    save    labour,    and    continuous   vertical    retorts 
were   another   development.     Processes   were   also   being 
tried    and   worked   in    which   the   temperature    and   the 
conditions  of  carbonisation  were  even  further  altered  from 
the   normal.     One  object   was    to   make    a    coke    which 
ignited  easily  and  burned  cheerfully.     Ii  a  low  temperature 
of  carbonisation  was  used  only  a  portion  of  the  volatile 
matter  was  driven  off  from  the  coke — the  part  most  likely 
to    produce    smoke,    such     a    substance      was     coalite. 
A   disadvantage    of    low-temperature   coke   was   that   it 
was  rather  soft  for  carriage,  and  there  was  a  difficulty  in 
controlling   the    distribution  of  temperature  in  a  retort 
working  at  low  temperatures  ;  it  was  apt  to  be  irregular. 
In   low-temperature   carbonisation   it   was   not   only   the 
coke  which  was  altered,  but  the  gas  was  richer,  and  the 
tars    and    oils    which    came    out    and     condensed    were 
lighter.     This    was    now    a    point    of    great  importance, 
because  of  the  large  and  increasing  use  of  motor  traffic 
and  internal  combustion  engines  generally.     The  demand 
j    had  arisen  for  an  increased  supply  of  an  oil  or  spirit  which 
was  easily  and  completelv  volatilised  in  a  current  of  cool 
air.   and  "could   be  used  "in  a  carburettor.     One  way   of 
meeting  the  difficultv   was  to   desien  a  new  carburettor 
working  on  a  less  volatile  oil.     Another  way  was  to  work 
out   a   process   by  which   a   mixture  of   oils  of  different 
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densities,  such  as  a  crude  petroleum,  could  be  altered  in 
chemical  nature  so  as  to  contain  a  much  higher  proportion 
of  volatile  oils.  Work  in  both  these  directions  was  being 
prosecuted  vigorously.  A  third  way  which  would  increase 
the  supply  although  not  to  the  extent  sometimes  stated 
was  to  carbonise  coal  so  as  to  yield  a  large  supply  of  light 
oils.  In  the  coalite  process  that  was  done  by  using  a  lower 
temperature,  but  processes  were  also  being  tried  using 
higher  and  lower  pressures.  It  was  not  of  course  correct 
to  say  that  high  benzene  yields  resulted  from  low  tem- 
peratures ;  as  a  matter  of  fact,  the  volatile  oils  produced 
were  more  like  petrol  itself. 

Whether  coke  or  gas,  or  both,  were  burned,  we  should 
be  freed  from  the  smoke  nuisance  ;  but  the  gas  industry 
was  handicapped  by  a  system  of  selling  gas  at  a  price 
too  far  above  that  of  its  manufacture  and  distribution. 
That  policy  had  been  defended  as  a  definite  means  of 
indirect  municipal  taxation.  It  was  a  tax  placed  upon  the 
home-manufactured  article,  and  the  competitor,  raw  coal, 
was  out  of  reach  of  the  imposer.  In  effect,  it  placed  a 
premium  upon  the  wasteful  use  of  fuel  and  pollution  of  the 
atmosphere. 

Dr.  W.  B.  Davidson  said  he  was  strongly  in  agreement 
with  Professor  Cobb  in  suggesting  that  coal  should  be 
brought  into  disuse  as  much  as  possible,  in  favour  of 
coke  and  gas.  From  eight  years'  personal  experience 
he  could  say  that  it  was  quite  an  easy  matter  entirely 
to  displace  coal  in  one's  house.  If  he  were  on  the  City 
Council  he  would  make  it  his  business  to  bring  forward  a 
resolution  that  a  byelaw  be  made  prohibiting  the  use 
of  coal  unless  it  could  be  burned  without  smoke.  Some- 
thing drastic  was  necessary.  The  great  objection  to 
ordinary  good  gas  coke  was  the  difficulty  of  ignition 
because  it  contained  only  one  or  two  per  cent,  of  volatile 
matter.  With  a  coke  of  5  or  6  per  cent,  there  was  no 
difficulty  in  ignition.  He  was  glad  that  Professor  Cobb 
hit  out  against  municipalities  who  contributed  to  the 
rates  from  the  gas  profits.  It  was  a  great  mistake  not  to 
reduce  the  price  of  gas  to  the  lowest  point.  There  was, 
he  added,  a  tremendous  wastage  of  fuel  even  in  gas  works 
where  huge  quantities  of  coal  were  dealt  with.  In  Birm- 
ingham the  amount  required  in  heating  the  retorts  was 
100,000  tons  and  that  amount  could  be  cut  down  by 
the  simple  device  of  controlling  the  primary  air  as  by 
Brooke's  air  regulator.  At  one  of  the  city  gas  works  the 
fuel  consumed  had  been  reduced  from  25,000  tons  to 
16,000  tons  per  annum — a  saving  of  9,000  tons,  or  an 
equivalent  of  £5,000.  If  that  were  done  in  the  whole 
of  the  Birmingham  gas  works  there  would  be  a  saving 
of  35,000  tons,  or  nearly  £20,000  per  annum 

Mr.  Coopee  stated  that  the  production  of  metallurgical 
coke  was  about  11  million  tons  per  annum,  of  which 
not  more  than  65  to  70  per  cent,  was  produced  in  a 
scientific  way.  Taking  a  coal  which  had  30  per  cent, 
of  volatile  matter  from  this  coal  when  carbonised  in  the 
modern  coke  oven  the  yield  of  coke  would  be  approxi- 
mately 70  per  cent.  With  the  same  amount  of  coal 
utilised  in  the  old  type  of  oven  there  would  probably 
not  be  more  than  55  to  60  per  cent,  of  coke.  In  addition 
with  the  bye-product  oven  one  got  5,500  cubic  feet 
of  surplus  gas,  about  30  lb.  of  sulphate  of  ammonia, 
10  gallons  of  tar  and  2i  gallons  of  benzol.  In  the  case 
of  the  beehive  oven  one  got  nothing  but  the  coke.  It  will 
be  seen,  therefore,  that  if  all  the  coke  were  made  in  bye- 
product  ovens  there  would  be  an  enormous  saving  amount- 
ing to  some  millions  of  pounds  per  annum.  In  Germany 
greater  progress  had  been  made  in  this  respect  than 
in  this  country,  as  was  shown  by  the  figures  for  the  pro- 
duction of  sulphate  of  ammonia.  The  rapid  increase  in 
production  was  due  to  the  total  adoption  of  bye-product 
coke  ovens  in  place  of  those  of  the  beehive  type.  There 
were  over  3,000  beehive  ovens  in  Yorkshire,  over  4,000 
beehive  ovens  in  Durham  and  several  others  in  other 
parts  of  the  country.  He  thought  it  could  be  safely  said 
that  every  class  of  coal  which  was  coked  at  all  could  be 
dealt  with  in  bye-product  ovens.  This  was  especially 
important  also  from  the  point  of  view  of  the  production 
of  gaseous  fuel. 

Birmingham  had  taken  the  lead  in  another  develop- 
ment, namely,  the  adoption  of  chamber  ovens  for  gas 
production,  and  these  had  led  to  a  big  saving  of  fuel  on 


account  of  the  fact  that  the  ovens  were  heated  by  pro- 
ducer gas  which  could  be  made  from  inferior  fuel  and  the 
nitrogen  could  be  recovered  from  these  in  the  form  of 
sulphate  of  ammonia.  He  was  very  sceptical  as  to  the 
claims  made  in  relation  to  the  results  of  low  temperature 
carbonisation.  An  interesting  development  of  this  system 
of  carbonisation  which  was  to  be  worked  on  a  Yorkshire 
Colliery  was  a  combination  of  the  Coalite  process  with 
gasification  of  the  resulting  coke  in  gas  producers.  The 
private  Company  working  this  scheme  had  realised  the 
difficulty  they  might  be  faced  with  when  it  came  to  getting 
rid  of  the  smokeless  fuel  and  they  had,  therefore,  adopted 
the  idea  of  gasifying  this  in  producers  and  recovering  the 
ammonia.  The  surplus  gas  was  to  be  sold  to  an  electric 
power  company  for  the  production  of  electricity.  On  a 
coke  oven  plant  the  surplus  gas  was  used  for  boiler  firing 
purposes  and  in  some  cases  in  gas  engines.  Its  value 
on  the  colliery  for  boiler  firing  purposes  as  compared 
with  coal  on  the  calorific  value  basis  was  about  2d.  per 
thousand  cubic  feet. 

Mr.  H.  T.  Pinnock  pointed  out  that  it  was  the  applica- 
tion of  the  regenerative  and  recuperative  principle  that 
brought  prominence  and  position  to  producer  gas.  This 
principle  was  easily  applied,  and  it  was  that  circumstance 
which  made  it  possible  for  producer  gas  to  compete  with 
higher  power  calorific  gas  for  high  temperature  furnace 
use.  As  to  the  question  of  abstracting  the  sulphur  from 
producer  gas  he  agreed  that  such  a  course  was  most 
desirable  both  from  the  point  of  view  of  making  sulphuric 
acid  and  to  facilitate  certain  kinds  of  work  in  which 
sulphur  was  injurious.  Finality  had  not  been  reached 
in  regard  to  producer  gas  and  he  thought  it  was  likely 
to  develop  to  that  end  on  the  lines  of  reduced  steam 
consumption  for  making  ammonia.  He  thought  there 
would  be  difficulty,  if  it  was  a  producer  of  large  size — 
of  from  10  ft.  to  11  ft.  diameter — to  cool  the  interior  of  it 
sufficiently,  merely  by  outside  water  jacketing.  Another 
way  in  which  producer  plants  might  be  expected  to 
improve  was  in  the  more  centralised  extraction  of  tar. 
That  was  the  bugbear  of  many  plants  which  had  to  work 
in  limited  places.  The  tar  had  to  be  extracted  at  various 
places  in  cooling,  and  the  colouring  matter  therefrom 
often  found  its  way  into  the  canals  and  drains,  and  caused 
conflict  with  the  local  authorities.  As  to  the  firing  of  coal 
dust,  the  Bettington  boiler  struck  him  as  ideal  from  the 
point  of  view  of  fuel  consumption.  He  did  not  altogether 
like  the  idea  of  small  and  long  tubes  working  at  high 
rates,  owing  to  scaling,  which  often  meant  the  scrapping 
of  the  tubes.  If  such  tubes  were  employed  the  proper 
softening  of  the  water  had  to  be  very  carefully  attended  to. 

Mr.  W.  J.  Rees  was  of  opinion  that  progress  must  be 
along  the  lines  of  the  recovery  of  the  by-products,  particu- 
larly in  gas-producer  work.  The  serious  question  presented 
was  the  immense  capital  expenditure  necessary  in  laying 
down  recovery  plants  with  works  using  large  quantitn- 
of  coal.  It  was  also  necessary  to  aim  at  the  furthei 
removal  of  dust  and  of  sulphur  from  producer  gas  ;  and 
if  that  could  be  economically  achieved  without  resort 
to  by-product  recovery  the  advantage  would  be  con 
siderable  to  many  industries,  and  to  the  glass  industry 
in  particular.  With  some  fuels  it  was  possible  to  kee) 
some  of  the  sulphur  out  of  the  producer  gas  by  sprinklin; 
the  fuel  with^milk  of  lime,  but  this  method  was  notreall; 
satisfactory  in  any  way.  As  to  the  coal-dust  problem 
it  was  possible  that  much  of  the  dust  could  be  used  b' 
mixing  with  tar,  and  using  in  briquetted  form. 

The  London  County  Council  insisted  upon  purchase 
coal  only  on  a  calorific  value  basis.  There  were  adoptf 
four  standards — calorific  value,  moisture,  ash  content,  an 
price.  Deductions  were  made  pro  rata  if  the  fuel  wei 
below  the  standards  agreed  to  in  the  contracts,  an 
correspondnig  bonuses  paid  if  the  fuel  were  above  tl 
standards. 

Mr.  E.  J.  Grn.r  (Leek)  stated  that  his  firm,  who  we 
paper  manufacturers  in  North  Staffordshire,  were  reluctai 
to  adopt  mechanical  stokers  or  patent  furnaces.     In  ortf' 
to  avoid  smoke  they  insisted  c  n  sending  up  an  excess 
and  he  asked  if  low  temperature  coke  would  be  of  uf 
them.     He  also  mentioned  that  his  firm  would  not 
sider  the  use   of  oil  or  gas  as  fuels.     His  difficulty  I 
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along  had   In-«ti   to  induce  them  to  use  coal  in  a  more 
mical  way. 
l>r.  W.  B.  I>uh>n,,n  Btated  thai  not  the  leant  difficulty 
vooJd   Ik-  expi  rienced  in   burning  cok«    in  a  Lancashire 
and.  of  course,  there  was  no  smoke. 

Mr.  W.  !>■  1'uim.k  commented  strongly  on  the  fact  that 
thin'  was  no  recognised  standard  of  purity  for  coal  washed 
and  sold  for  boiler  purposes.  The  ash  approximated  from 
10  per  cent,  to  2.">  per  cent.  It  seemed  to  him  that  the 
consideration,  prior  to  that  of  the  scientific  utilisation  of 
fuel,  was  whether  efforts  should  not  be  directed  to  secure 
th.it  colliery  owners  would  supply  fuel  of  higher  quality. 
Be  suggested  that  what  was  necessary  was  a  central 
authority  for  the  fixing  of  a  quality  standard  for  each  pit. 
A  reasonable  specification  as  to  percentage  of  ash  was 
wanted. 

Mr.    E.   W.  Smith  (Birmingham),  said  it  was  startling 
hear    that     coal    gas    could    be    produced    even    at 
a    colliery    at    2d.     \ht     1000    cubic    feet.      No    doubt 
uld   be   made   in    the    retort    houso    at    that    figure, 
but  then  all  the  charges  for  carriage,  coal  handling  and 
purifying  the  gas,  and  for  distribution,   must  be  added. 
Birmingham   prices   were   extremely   low,   having   regard 
ii    rates  in  many  other  towns,  so  that  manufacturers 
had   the   advantage.     The   aim   must   be   to   obtain   the 
highest    efficiencies   in   securing   the   greatest   amount   of 
heat  from  the  original  fuel,  and  also  from  the  apparatus 
in  which  it  is  to  be  used.      L'ntil  recent  years  it  had  not 
been   possible   to   obtain   economical   results   in   heating 
processes,  but  now,  as  a  result  of  improvements  in  the 
design  of  furnaces,   the   cost   compared  favourably  with 
that  of  solid  fuel  furnaces  and  oil  furnaces.     He  had  no 
faith  in  the  claims  made  for   "  surface  combustion  "   at 
high  temperature,  nor  with  the  results  obtained.     Although 
he  had  seen  large  apparatus  working  under  the  so-called 
new  process,  he  had  seen  nothing,  either  in  boilers  or 
furnaces,  practicable,    or   likely,  efficiently,  to  last.     The 
explanations    given    with    regard    to    surface 
combustion — -in  which  there  was  nothing  new  either  in  the 
form  of  combustion  or  the  type  of  furnace  employed — were 
unnecessary   and   unsatisfactory.     Interest   would    centre 
on  an  experiment,  shortly  to  be  made  on  the  lines  of  low 
temperature  carbonisation,  by  a  large  firm  of  continuous 
.  •rtical  retort  makers.     They  were  about  to  install  a  plant 
n  the  Midlands  for  experiments  on  those  lines  mainly  with  a 
producing  hard  coke  and  large  volatile  oil  yields. 
Iu  the  Birmingham  Gasworks  fuel  was  being  used  in  what 
appeared  to  be  an  ideal  way.     The  volatile  matter  was 
driven  off  from  the  coal ;    the  coke  was  then   put  into 
producers  and  was  gasified,  and  gas  was  made  from  this 
product  with  which  the  retorts  were  heated.     This  method 
nave  the  further  advantage  of  enabling  them  to  obtain 
"y-products  in  sulphate.     A  drawback  in  the  use  of  pro- 
ducer gas  for  industrial  purposes  lay  in  the  fact  that  it 
■ntained  a  large  amount  of  sulphur  compounds.     That 
was   an    almost    insuperable    stumbling-block    in     many 
processes.     In    the    new    Corporation    plant    experience 
showed  that  the  tar  was  materially  reduced  by  the  centri- 
fugal extractors  before  the  sawdust  scrubbers  were  reached. 
H«  did  not  see  why  it  should  not  be  possible  to  use  coal 
»hen  low  in   ash  in  coke   ovens  compressed  with 
The  coke  would  be  useful  for  small  furnace  work 
f  the  ash  content   was  not  too  high.     A  coke  of  high 
iwroaity  burned  much  more  easily  than  ordinary  gas  coke, 
united  immediately  from  chips. 
-Mr.  F.  R.  O'Shacohsbssy  stated  that  he  was  interested 
n  two  of  the  by-products  of  the  gas  industry,  viz.,  nitrogen 
■nd  tar.     The  nitrogen  in  coal  had  an  interesting  biological 
anoe,  for  its   presence  there  instanced  in  a  most 
tricing   manner   the   extraordinary    stability    of    certain 
|jnds   of    nitrogenous    organic     matter     when    subjected 
destructive     putrefaction.     If    one    considered     that 
he   vegetable    matter    from    which    this    nitrogen     came 
>  nderwent  decay  for  an  indefinitely  long  time  when  the 
"iture  at   the  earth's  surface  was  probably   much 
'han  now,  the  presence  of  so  much  residual  nitrogen 
I    the    coal    now    was    almost    startling.     In    promoting 
tive  putrefaction  of  similar  organic  matter  on  the 
-cale  which  was  present  in  sewage  sludge  he  was 
ruck   very    much    by    the    resistant    character     of     the 


nitrogenous  bodies,  and  next  to  mineral  matters  tin  v  «■  ■■■ 
OSt   resistant  normal  constituents  of  the  sludge. 

Be  wtmld  like  to  recommend  this  fact  t..  t  In-  notice  of 
enthusiasts  who  lament,  d  tin  |o»  to  agriculture  entailed 
by  our  present  methods  of  sewage  disposal.  The  loss  was 
not  nearly  so  great  as  they  imagined,  for  the  bulk  of  the 
nitrogen  was  not  available,  and  in  fact  the  only  way  to 
make  it  available  was  to  subject  tie  dried  itodgB,  like  coal, 
to  destructive  distillation.  By  co-operation  with  the 
local  gas  officials  experiments  were  to  be  made  by  him 
and  them  on  making  "  producer  "  gas  from  the  dried 
sludge  with  recovery  of  the  nitrogen  as  ammonium  sulphate. 
The  other  by-product  to  which  he  referred,  viz.,  tar, 
had  a  melancholy  interest  for  him  as  a  sewage  expert. 
Certain  portions  of  the  tar  were  until  recently  not 
commercially  recoverable  as  they  existed  in  the  form  of 
an  emulsion,  and  not  infrequently  this  aqueous  residue 
found  its  way  into  the  sewers  and  produced  disastrous 
effects  if  allowed  to  enter  the  sludge  digestion  tanks. 
He  was  very  pleased  indeed  to  hear  that  this  useless 
by  product  might  be  used  for  making  briquettes,  etc., 
and  he  hoped  the  gas  experts  would  be  able  to  recover  the 
whole  of  this  tar  and  prevent  it  exerting  its  baneful 
influence  on  the  biological  operations  at  the  sewage 
purification  works. 

Professor  Cobb,  in  reply,  said  as  regarded  tar  extraction 
and  ammonia  recovery  in  producer-gas  plant,  centralisation 
would  simplify  the  cooling  process,  but  he  was  doubtful 
as  to  air-condensers  being  applicable  to  large  plants. 
The  difficulty  of  cooling  depended  upon  the  fact  that  the 
th.rmal  capacity  was  so  enormously  increased  by  the 
latent  heat  of  the  steam  present.  Calculations  he  had 
made  on  surface  cooling  gave  discouraging  results  for  a 
plant  of  any  size.  He  agreed  that  a  careful  choice  or 
treatment  or  both  of  water  for  such  a  boiler  as  the  Belli  ng- 
ton  would  be  necessary.  One  difficulty  of  using  coke 
oven  gas  in  regenerative  furnaces  was  the  considerable 
loss  in  actual  heating  power,  when  the  gas  passed  through 
the  regenerator,  on  account  of  the  decomposition  of 
hydrocarbons.  Mixing  with  blast-furnace  gas  was  reported 
to  be  successful.  He  agreed  that  the  coke  oven  process 
might  deal  satisfactorily  with  dust  of  certain  qualities. 
Ash  could  not  be  determined  accurately  without  very 
careful  sampling  because  so  much  was  concentrated  in  the 
smaller  coal,  and,  particularly,  the  dust.  He  agreed 
that  the  question  of  purchasing  coal,  on  standardised  lines, 
would  assume  greater  importance  in  the  future. 
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SOME  STUDIES  ON  THE  REDUCTION  OF 
URANIUM    OXIDE. 

BY    EBIC    K.    RIDEAL,    PH.D.,    B.A- 

Within  the  last  two  years  several  investigators  have 
published  papers  drawing  attention  to  the  constant 
accumulation  of  uranium  salts  as  by-products  of  the  radium 
industry.  The  general  idea  of  all  is  to  draw  attention  to 
the  necessity  of  finding  (in  the  near  future)  some  technical 
applications  for  uranium  or  its  salts. 

The  use  of  the  oxide  to  produce  a  yellow  glaze  in 
ceramics,  and  also  a  vellow  opalescent  glass,  has  long  been 
known  ;  and  although  this  glass  is  of  an  expensive  nature, 
up  to  20%  of  uranium  oxide  being  frequently  added  to 
produce  a  good  colour,  the  consumption  of  uranium  by 
the«e  industries  is  not  enough  to  absorb  all  the  oxides  at 
present  available.  It  must  be  remembered  that  about 
one  ton  of  pitchblende  vields  less  than  0-2  grm.  of  radium, 
and  the  market  for  uranium  colours  is  not  expanding. 
Photoeraphic  work  also  consumes  a  certain  amount  of  the 
supply.     The  uranous  salts  are  effective  reducing  agents. 
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but  appear  to  be  more  expensive  to  work  with  than  the 
til  .nous  compounds  which  have  been  extensively  used  in 
the  trades. 

Metallic  uranium  and  uranium  carbide  have  not  been 
well  investigated  on  account  of  the  difficulties  of  pre- 
paration. It  would  appear,  however,  that  if  a  method  of 
manufacture  were  devised  which  produced  this  metal  as 
economically  as  the  more  easily  reducible  tungsten, 
chromium  or  molybdenum  it  would  prove  an  asset  if  not 
a  valuable  adjunct  in  many  industrial  processes.  In  an 
anonymous  article  in  the  Oest.  Zeit.  f.  Berg.  u.  Hutten- 
wesen,  1909,  we  are  informed  that  uranium  increases 
the  tenacity  of  steel,  and,  although  not  quite  as  good  as 
vanadium,  chromium,  nickel,  or  tungsten  for  general 
purposes,  it  is  specially  suitable  for  cannon  metal,  and 
armour  plates.  Frank  L.  Hess  (U.S.  Geol.  Survey,  1911) 
records  that  uranium  steel  is  very  similar  to  tungsten 
steel  but  at  the  present  time  very  much  more  expensive. 
Further  investigation  is  needed  to  confirm  these  statements. 
Uranium  carbide  mixed  with  oxides  has  been  used  for  the 
cores  of  arc  electrodes  as  a  source  of  ultra-violet  light, 
while  the  metal  and  carbide  are  said  to  have  been  used  in  the 
production  of  gas  mantles  and  electric  filaments,  although 
on  account  of  the  relatively  low  melting  point  of  the  metal 
the  utility  of  the  latter  is  not  at  once  obvious.  Possibly 
the  carbide  or  an  alloy  of  uranium  and  iron  would  be 
used  as  a  substitute  for  "  cereisen "  in  automatic  pipe 
lighters  and  so  on.  Moreover,  it  furnishes  a  direct  method 
of  conversion  of  coal  and  probably  gas  coke  into  the  more 
useful  liquid  hydrocarbons ;  but  at  the  present  time 
the  method  has  no  more  than  a  scientific  significance. 
The  finely  divided  metal  is  even  more  efficient  than 
osmium  as  a  catalyst  for  the  conversion  of  hydrogen  and 
nitrogen  gas  mixtures  into  ammonia. 

The  following  is  an  account  of  an  investigation  into 
the  various  methods  of  producing  uranium  from  its  salts ; 
these  methods  are  divisible  into  two  classes. 

1.  Production  from  uranous  salts. 

2.  Production  from  the  black-green  uranium  oxide 
Us08. 

1.  Production  of  uranium  from  uranous  salts. 

(a)  Preparation  of  dry  uranium  tetrachloride. 

Many  methods  have  been  suggested  for  the  preparation 
of  this  salt  from  the  oxide.*  The  following  method  gives 
good  results. 

Uranium  oxide  and  sugar  are  heated  together  in  absence 
of  air  to  form  an  intimate  mixture  of  carbon  and  the  oxide, 
which  is  then  heated  to  a  low  red  heat  in  a  current  of 
chlorine  saturated  with  carbon  tetrachloride  vapour. 
Crystals  of  the  salt  mixed  with  pentachloride  sublime 
on  to  the  cooler  parts  of  the  tube.  Copper  salts  exert  a 
little  catalytic  activity,  but  are  removed  by  sublimation 
of  crystals  of  a  double  salt  UCl42CuCl  in  the  form 
of  long  golden  brown  needles.  On  redistilling  the 
mixed  chlorides  in  a  current  of  dry  C02,  the  tetrachloride 
is  obtained  in  a  state  of  purity. 

(/S)  Preparation  of  the  metal  from  the  chloride. 

According  to  Zimmermann  [Ber.  XV.,  1182,  Ann. 
216,  XIV.  (1883)]  uranium  may  be  obtained  as  a  black 
powder  and  as  solid  metal  by  reduction  of  the  tetrachloride 
by  sodium  in  the  presence  of  sodium  chloride.  These 
experiments  were  repeated  in  a  steel  cylinder  of  the 
form  shown  in  Fig.  1. 
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for  45  minutes.  The  cylinder  is  subsequently  cooled 
in  oil,  opened  and  washed  out  with  alcohol  and  water  j 
a  brown  powder  containing  99-3%  of  uranium  is  obtained. 
Zimmermann's  statement  that  melted  uranium  is  obtained 
by  this  method  has  not  been  confirmed.  The  method 
has  been  investigated  since  these  experiments  were  made 
in  greater  detail  by  A.  Roderburg  [Zeit.  Anorg.  Chem. 
LXXXI.  (1913)],  who  has  shown  that  the  steel  cylinder 
under  the  action  of  the  sodium  contributes  varying 
amounts  of  iron  to  the  uranium,  and  that  uranium  is  not 
obtained  molten  under  these  conditions.  Substitution 
of  magnesium  for  sodium  and  of  uranium  tetrafluoride 
for  the  tetrachloride  yielded  less  satisfactory  results. 

Electrolysis  of  uranium  tetrachloride  solutions. 
According  to  Feree  (Bull.  Soc.  Chim.  [3],  622)  uranium 
amalgam  can  be  obtained  by  the  electrolysis  of  an  aqueous 
solution  of  uranium  tetrachloride  using  a  mercury  cathode. 
The  uranium  is  obtained  by  distilling  off  the  mercury  in 
vacuo.  I  repeated  this  method  with  a  5%  UC1,  solution 
and  obtained  a  red  liquid  containing  UC13  (Loebel,  Ueber 
Halogenverbindungen  des  Urans.  Dissert.,  Berlin. 
1907),  and  a  black  deposit  which  contained  both  mercury 
and  uranium.  Only  a  very  small  quantity  of  uranium 
was  recovered  from  the  mercury ;  alterations  in  the 
current  density,  temperature,  and  concentration  of  the 
solutions  did  not  markedly  affect  the  result. 

As  a  general  conclusion  the  preparation  of  uranium 
from  uranium  salts  does  not  appear  feasible  from  the 
industrial  point  of  view. 

2.  Production  of  uranium  from  urano-uranic  oxide  (Ua0$)- 
This  oxide  is  the  usual  article  of  commerce,  and  is 
therefore  the  most  suitable  for  use  as  a  raw  material  for 
direct  reduction.  With  A.  Fischer  (Zeit.  Anorg.  Chem. 
LXXXI.,  170,  1913)  I  have  shown  that  pressed  urano 
uranic  oxide  possesses  a  distinct  electrical  conductivity 
its  sp.  resistance  at  18°  C.  lying  between  2702  Ohms/cn 
and  2705  Ohms /cm. 

The  following  curves  showing  the  relationship  betweei 
current,  temperature  and  applied  electromotive  fore 
indicate  that  the  conductivity  is  pseudo-metallic  at  lov 
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A  mixture  of  10  grms.  UC14  with  4  grms.  sodium  and  4 
grms.  NaCl  are  heated  to  800°  C.  in  a  resistance  furnace 
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KM  .  K.'s  and  afterwards  electrolytic  in  character,  a 
irhal  remarkable  phenomenon  in  a  coloured  powder. 
The  decomposition  voltage  between  platinum  eli  ctrodes 
is  ".  (i  volte.  The  rapid  increase  oi  the  conductivity  with 
the  temperature  suggests  the  possibility  of  eleotrotysis 
in  tho  solid  state  in  an  atmosphere  of  hydrogen,  the 
liberated  oxygen  being  removed  as  fast  as  it  is  formed. 
The  form  of  apparatus  is  evident  from  the  appended  figure. 


a,  « — Tiinrston  electrodes 

b,  b—  Water  cooled  copper 

leads. 


1'Ui.  III. 


Tungsten  electrodes  must  be  used,  since  when  carbon 
ones  are  used  much  carbide  is  formed.  The  pressed  oxide 
in  the  form  of  a  rod  mounted  between  the  tungsten 
electrodes  is  heated  by  the  oxy-hydrogen  flame  :    when 


The  product  iH  black,  of  ■  well-defined  crystalline 
diameter,  and  eaeilj  soluble  in  strong  nitrio  acid  with  the 
evolution  of  nitric  oxide  fun 

Sue.'  indications  have  been  obtained  oi  reduction  by 

means    of    hydrogen    undei     n.  -rrnttl    pressures    it    Seemed 

worth  while  to  attempt  tin  reduction  bj  this  gas  under 
pressure. 

Accordingly  a  special  furnace  was  designed  ami  con- 
structed for  the  purpose. 

The  furnace  consisted  of  an  iron  shell  100  mm.  internal 
and  178  mm.  external  diameter  :t00  mm.  long  turned  out  of 
the  solid.  One  end  of  this  cylinder  was  an  integral  part 
of  the  whole,  while  the  lid,  39  mm.  thick,  was  attached  by 
8  screws,  each  17-5  mm.  in  diameter.  A  gas-tight  joint 
between  cylinder  and  lid  was  obtained  by  means  of  a  copper 
asbestos  ring.      The  inside  was  lined  with  asbestos  paper. 

The  heater  was  constructed  of  a  porous  porcelain 
cylinder  wrapped  with  platinum  wire,  which  was  embedded 
in  a  paste  of  a  mixture  of  precipitated  alumina  with  a 
trace  of  magnesia.  When  the  paste  had  set  it  was  covered 
with  asbestos  paiier  and  iron  sheathing.  Thick  platinum 
leads  insulated  by  quartz  tubes  and  asbestos  discs  were 
brought  through  the  lid  of  the  furnace,  the  asbestos  discs 
being  tightly  compressed  by  cone-shaped  check  nuts. 
The  leads  for  a  pyrometer  were  brought  through  in  a  similar 
manner.  By  this  artifice  the  heating  unit  could  be  taken 
out  at  will  for  repairs  or  replacement. 

Admission  and  escape  for  the  hydrogen  was  provided 
by  weldleas  copper  tubing  brought  through  the  lid  and 
end  of  the  furnace  respectively.  With  a  current  of  10 
amperes  at  220  volts,  a  temperature  of  1000°  C.  could  be 
maintained  for  prolonged  periods,  while  a  slow  current  of 
hydrogen,  controlled  by  Desaga  valves,  at  100  atmospheres 
pressure  was  continually  passing  through  the  apparatus 
The  oxide  U308  however  could  not  be  reduced  further 
than   U02  under  these  conditions. 

Experiments  were  then  made  on  the  possibilities  of 
applying  the  "  Thermite "  process  to  this  reaction. 
According  to  Aloy  (Bull.  Soc.  Chim.  25,  344)  and  Staven- 
hagen  (Ber.  32,  1899)  magnesium  or  aluminium  powder  will 


Fig.  IV 


•  arm  the  oxygen  was  burned  off  and  the  heating  con- 
tinued for  one  hour  at  a  temperature  of  1200°  C.  by  means 
>f  the  current  in  a  hydrogen  atmosphere.  Analysis  of 
the  resulting  product  yields  :  U  89-5°^ :  '  UO, 
contains  88-2°0. 


reduce  the  oxide  U3Og  to  metal  of  96°0— 970o  purity. 
On  repeating  Stavenhagen's  experiments  only  a  regulus 
of  magnesia  or  alumina  with  uranium  dioxide  and  metallio 
magnesium  was  obtained.  It  appeared  that  the  tempera- 
ture of  the  mixture  did  not  rise  high  enough  to  complete 
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the  process  of  reduction  unless  sufficient  air  was  present, 
which  of  course  permitted  the  uranium  metal  to  re-oxidise. 
Finally  an  electro-thermal  thermite  process  was  adopted 
which  yielded  excellent  results  : — 


A  A.  Carbon  Resistance 
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^paling  wax.  The  upper  tube  is  water  cooled  and  carries  a 
massive  tungsten  cathode  B  coated  with  the  oxides  of 
barium  and  calcium.  The  small  electrode  C  serves  as  an 
auxiliary  electrode. 
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FIG.  V. 

Briefiy  the  apparatus  consisted  of  a  resistance  combined 
with  an  arc  furnace.  The  granular  carbon  resistor  was 
used  to  heat  up  a  tube  of  pure  magnesia  which  contained 
a  mixture  of  80%  U308  and  20%  magnesium  powder 
pressed  into  the  form  of  solid  rods  by  means  of  an  oil 
press  The  ends  of  the  rods  in  the  magnesia  tube  were 
placed  in  contact  with  carbon  electrodes,  and  a  current 
of  hydrogen  was  passed  through  the  apparatus.  When 
hot  enough  they  became  conducting  and  the  main  electrodes 
were  connected  to  the  110  volt  mains  which  caused  an  arc 
(at  a  current  of  30—40  amperes)  of  magnesium  vapour  to 
play  in  the  centre  of  the  magnesia  tube.  The  magnesium 
vapour  effectively  reduced  the  uranium  oxide  to  metal. 

The  hydrogen  had  to  be  displaced  by  carbon  dioxide 
before  the  finely  divided  "  uranium  black  "  could  be  ex- 
posed, since  the  fresh  metal  spontaneously  ignites  in  the  air. 
The  magnesia  could  be  separated  by  washing  with  dilute 
acetic  acid  ;  this  did  not  seriously  diminish  the  yield  of 
uranium.     Analysis  yielded  98—99%  metal. 

Reduction  of  "the  oxide  may  also  be  brought  about  by 
magnesium  powder  and  sodium  in  the  presence  of  calcium 
chloride  as  a  catalyst. 

A  mixture  of  50%  Us08,  15%  CaCl2,  15%  Mg.  20%  Na, 
was  heated  in  a  small  steel  cylinder  to  a  bright  red  heat. 
After  being  cooled  in  oil  the  cylinder  was  opened  and 
washed  out  with  alcohol,  weak  acetic  acid,  and  water  ; 
the  product  was  a  powder  grey  black  in  colour  and  con- 
tained 99-4  to  99-6%  metal  with  traces  of  iron. 

Reduction  with  carbon. 
\ccordinetoMoissan  [C.R.122  (1896),  1088]  and  Moxter 
[Zeit.  Anorg.  Chem.,  78,  231,  (1912)]  uranium  oxide  is 
reducible  to  metal  of  varying  purity  by  carbon  in  the  arc 
furnace,  when  proper  precautions  were  taken.  Uranium 
ia  technicaUy  made  by  this  method  and  vanes  in  purity 
between  96  and  98%  metal  (01%  deficiency  is  equivalent 
to  roughly  1%  uranium  carbide  as  carbon). 

On  a  small  scale  it  was  found  that  even  this  state  of 
purity  could  not  be  obtained.  Professor  Hodgkinson's 
method  of  using  calcium  carbide  might  yield  more  favour- 
able results. 

Fusion  in  vacuo. 
The  m.pt.  of  uranium  containing  0-4%  carbon  lies 
between  1300°  and  1400°  (uncorrected).  The  apparatus 
used  was  Roderburg's  modification  of  Wartenberg  s 
vacuum  furnace  (Ber.  40,  3287,  and  Zeit.  Anorg.  Chem., 
LXXXI.,  1913),  which,  as  it  probably  has  a  future  in 
industrial  chemistry,  is   described  below. 

The  apparatus  consists  of  a  glass  globe  of  about  3  litres 
capacity  with  three  carefully  ground-in  tubular  attach- 
ments. The  lower  one  holds  the  anode  A,  a  short  rod  of 
tungsten  metal  surrounded  by  a  magnesia  tube  D  and  a 
quartz  tube  B  ;  the  rod  is  attached  to  the  lead  F,  a  brass 
rod  fixed  in  the  end  of  the  tubular  attachment  by  means  of 


The  apparatus  is  evacuated  to  0-01  mm.  of  mercury  and 
an  alternating  current  is  sent  through  B  and  C  (Uk 
voltage  necessary  varies  between  2000  and  4000).  int 
electrode  B  emits  white  hot  particles  which  permit  < 
direct  current  of  only  100  volts  pressure  between  tn< 
electrodes  A  and  B  to  arc  across. 

The  main  drop  of  potential  and  consequently  tn. 
maximum  heat  formation  occurs  at  the  surface  of  the  smai 
anode  A  which  shortly  begins  to  melt.  The  point  of  fusio. 
is  determined  by  an  optical  pyrometer. 

It  is  evident  that  A  may  consist  of  any  metal  provide, 
it  is  in  the  form  of  a  short  conducting  rod. 

The  author  devised  a  modification  of  the  apparatu 
for  the  fusion  of  powders  or  non-conducting  Bob^B- 

The  small  tungsten  electrode  A  is  replaced  by  »' 
annular  one  containing  a  small  magnesia  crucible  ntte 
with  a  magnesia  block  lid.  An  apparatus  of  this  s n 
can  be  made  to  take  a  crucible  of  about  2  c.c  capacit 

A  similar  apparatus  can  be  constructed  of  metal  \e.y 
copper)    provided    that   due    precautions    are    taken   i 
insulation.     By   setting   the   electrodes   A   B   horaont 
instead  of  vertical,  and  feeding  the  electrode  A  by  mea 
of  a  worm  as  required,  considerable  amounts  of  metal  ti 
in  vacuo  may  be  obtained. 
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THE  INVENTION  OF  CELLULOID. 

Tho  following  remarks  were  made  by  Prof.  C.  F.  Chandler 
on  the  occasion  of  the  presentation  of  tho  Perkin  Medal 
|0  Mr.  Hyatt  (see  this  J.,  March  lti.  1914,  pp.  225 — 229), 
anil  were  omitted  from  the  published  report  : — 

1  should  not  take  up  your  time  by  enlarging  further  on 
the  history  of  celluloid  were  it  not  that  in  one  of  our  most 
important  and  most  recent  works  on  applied  chemistry 
I  find  it  stated  as  follows  under  the  head  of  celluloid  : — 

"  The  substance  was  first  produced  by  Daniel  Spill 
of  Hackney.  England,  and  came  into  commerce  under  the 
name  of  Xylonite. 

"  Spill's  method  of  converting  the  nitrocellulose  has 
been  followed  for  more  than  forty  years." 

f  have  had  occasion,  in  connection  with  celluloid  and 
nitrocellulose  litigation,  to  study  most  carefully  the 
history  of  the  pyroxylin  industry,  and  there  is  no  logical 
ground  for  making  the  above  statement.  Celluloid  was 
(■Tented  by  the  brothers  Hyatt,  and  not  by  anyone  else. 
This  whole  matter  has  been  thrashed  out  in  the  Federal 
Courts  as  long  ago  as  1880,  and  the  Hyatt  patents  have 
been  sustained,  although  everything  that  had  been 
patented  or  published  was  carefully  studied  and  discussed 
during  the  litigation. 

1'  is  quite  true  that  many  other  experimenters  sought 
to  prepare  useful  plastic  compounds  with  the  aid  of 
pyroxylin  prior  to  the  Hyatt  invention  of  celluloid.  Most 
prominent  among  these  experimenters  we  find  Alexander 
Parkes  and  Daniel  Spill,  but  neither  one  of  them  ever 
suggests  the  essential  features  of  the  Hyatt  method  for 
manufacturing  celluloid.  Parkes'  patents  relate  to  the 
following  points  : — (1)  Making  liquid  solutions  by  the  use 
of  various  solvents,  rendering  the  material  less  inflammable 
by  adding  chloride  of  zinc  or  tungstate  of  soda  or  gelatin 
dissolved  in  acetic  acid.  (2)  Making  sheets  by  pouring 
the  solution  on  glass  and  allowing  it  to  evaporate.  (3) 
Dehydrating  wood  alcohol  or  naphtha  as  a  solvent  by 
distilling  over  chloride  of  calcium.  (4)  Adding  castor 
or  sjottonseed  oil,  gums  or  resins,  or  oil  previously  treated 
with  chloride  of  sulphur  to  the  solvents.  (5)  Introducing 
nitrobenzene  or  glacial  acetic  acid  or  hydrocarbon  solvents. 

In  one  patent  he  proposed  to  remove  the  solvent  from 
the  solution  of  pyroxylin  by  adding  water,  mineral  naphtha, 
or  other  liquids.  In  another  patent  he  gives  compositions 
to  be  used  as  varnish. 

There  is  nothing  whatever  in  any  one  of  these  patents 
that  anticipates  Hyatt. 

As  for  Daniel  Spill,  his  patent  2666  of  1867  suggests 
*s  substitutes  for  dehydrating  alcohol  or  wood  naphtha 
as  a  solvent  for  pyroxylin,  fish,  vegetable  oils,  essential 
oils,  resins,  gum  resins,  spirits  of  turpentine,  fats,  light 
oils  and  naphtha  from  coal  and  mineral  naphthas. 

xample  of  a  suitable  solvent  contains  SO  per  cent, 
alcohol  and  20  per  cent,  of  rosin.  Another  contains 
60  per  cent,  of  alcohol.  3  of  castor  oil,  1  of  essential  oil  of 
lavender,  3  of  resin  and  34  of  coal  naphtha  or  benzol. 

The  Spill  patent  39S4  of  1S6S  claims  the  production  of 
compounds  of  Xyloidine  by  the  employment  of  non- 
volatile solvents,  mentioning  animal,  fish,  vegetable,  or 
mineral  oils,  as  mineral  tar,  lard  oil,  cod  liver  oil,  camphor 
oil,  or  liquid  camphor,  linseed  oil  or  heavy  coal  oils  or 
mixtures  of  the  same.  He  further  states  that  the  following 
substances  may   be   added :     paraffin,   camphor,   resins. 


fat,    wa\,    nulla    nil. I  |    gam    or 

mixtures  of  the  same      Se  gives  the  following  example  : — 

tmphor  oil,  01  liquid  1  unphoi  20  parti  by  weight. 
Oil,  such,  for  exami 

oil,  either  befors  or  aft  a  inch  0Q1  b  h  i 

been  oxidised  ot  boiled    i"  1  i^iit. 

Xylniiliiie 40  parts  by  »■  ■  . 

l.iim  of  the  patent  is  for  the  production  of  com- 
pounds of  Xyloidine  by  the  employment  of  nonvolatile 
solvents. 

This  is  also  the  essential  feature  of  tho  claims  of  Spill's 
American  patents   91,377  and  91  :!7S  in  1869. 

Spill  took  out  another  British  paten]  :iI02  of  1869, 
substantially  identical  with  0.8.  Patent  97,454  "f  the 
same  year.  This  does  not  differ  materially  from  his  prior 
patents.  He  mentions  a  great  variety  of  solvents,  many  of 
them  mentioned  in  his  previous  patents  and  these  he 
groups  under  eight  numbered  paragraphs  and  gives  the 
following  as  the  only  example  of  his  invention  : — 

Xyloidine 27  parts  by  weight. 

Castor  oil    27  parts  by  weight. 

1  iamphor 6  parts  by  weight. 

Solvents,  either  of  the  rTos.  1.  2.  :(.  4.  5,  6, 

7,  8  40  parts  by  weight. 

The  Spill  patent  180  of  1870  is  for  bleaching  Xyloidine. 
His  patent  787  of  1870  and  his  U.S.  patent  101,175  of 
1870  are  for  the  employment  of  evaporating  and  con- 
centrating apparatus,  to  remove  the  solvent  from  the 
fluid  preparations  and  convert  them  into  masses  of  a 
greater  degree  of  consistence,  at  the  same  time  recovering 
the  volatile  solvents  evaporated. 

These  inventions  give  a  fair  picture  of  the  condition 
of  the  efforts  to  make  a  useful  plastic  from  pyroxylin 
prior  to  the  date  of  Hyatt's  invention  of  celluloid  which 
was  patented  July  12,  1870,  and  which  in  the  clearest  and 
most  unequivocal  language  sets  forth  the  nature  of  his 
invention.     His  claims  are  as  follows : — 

1.  Grinding  pyroxylins  into  a  pulp,  as  and  for  the 
purpose  described. 

2.  The  use  of  finely  comminuted  camphor-gum  mixed 
with  pyroxyline  pulp,  and  rendered  a  solvent  thereof  by 
the  application  of  heat,  substantially  as  described. 

3.  In  conjunction  with  such  use  of  camphor-gum,  the 
employment  of  pressure,  and  continuing  the  same  until 
the  mold  and  contents  are  cooled,  substantially  as 
described. 

Considering  the  claim  that  Daniel  Spill  was  the  inventor 
of  celluloid,  it  is  very  significant  that  as  late  as  the  11th 
of  May,  1875,  he  took  out  a  British  patent  1739  of  that 
year,  for  producing  and  applying  Xyloidine.  In  this 
patent  he  makes  no  references  to  any  material  that  could 
possibly  be  called  celluloid.  On  the  contrary,  he  recom- 
mends the  following  mixture  as  a  suitable  solvent  for 
soluble  guncotton  or  Xyloidine  : — 

250  parts  by  weight  of  alcohoL 

150  parts  by  weight  of  ether. 
10  parts  by  weight  of  nitrobenzole. 
33  parts  by  weight  camphor  or  camphor  oil. 

250  parts  by  weight  hydrocarbons,  from  coal,  9hale 
or  other  bituminous  substances  boiling  between 
220  and  400°  F. 

Or  he  says  the  following  solvent  may  be  employed  :— 

400  parts  alcohol. 

200  parts  hydrocarbons,  before  referred  to,  and 
33  parts  of  camphor  or  of  camphor  oil. 

Xow  this  patent  was  taken  out  nearly  five  years  after 
Hyatt's  celluloid  patent,  and  although  Spill  in  this  patent 
suggests  adding  a  small  quantity  of  camphor  to  1 
quantities  of  other  solvents,  volatile  and  non-volatile, 
he  alwavs  mentions  it  as  camphor  or  camphor  oil,  regarding 
them  as  equivalents.  Thev  certainly  are  equivalents  for 
Spill's  purposes  to  produce  liquid  solutions  of  pyroxylin, 
but  camphor  oil  is  not  equivalent  to  camphor  in  Hyatt  s 
process  for  making  celluloid  and  it  would  be  absolutely 
impossible  to  make  ceUuloid  by  any  process  suggested 
in  any  one  of  these  patents  of  Spill  or  Parkes.  or  anv  other 
inventor  prior  to  Hvatt,  and  this  is  what  the  federal 
judges  decided  when  the  matter  was  tried  out  in  court. 
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Meeting  held  at  Chemists'  Building,  on  Friday,  April  2ith, 
1914. 


MK.    O.    W.    THOMPSON    IN    THE    CHAIR. 


WHO  INVENTED  CELLULOID  ? 

BY   ROBERT   C.    SCHiiPPHAUS,    PH.D. 

Being  the  author  of  the  article  on  celluloid  in  the  new 
edition  of  Thorpe's  Dictionary  of  Applied  Chemistry, 
from  which  Prof.  Chandler*  submits  a  mangled  quotation 
with  his  emphatic  disapproval,  and  looking  back  on 
thirty  years'  experience  in  the  celluloid  industry,  I  feel 
constrained  to  reply  to  the  statements  of  the  Professor. 

It  is  necessary  first  to  repeat  that  part  of  the  history 
of  the  nitrocellulose  industry  which  bears  on  the  pyroxylin- 
camphor  compound  best  known  as  celluloid.  I  concede 
at  the  outset  that  the  word  "  celluloid,"  the  registered 
trade-mark,  was  coined  by  one  of  the  Hyatt  brothers 
and  that  several  books  on  the  industry,  all  of  them  written 
by  outsidere,  ascribe  the  invention  to  Hyatt  or  the  Hyatt 
brothers.  Even  Beilstein's  great  handbook  falls  into  this 
error. 

The  first  mention  of  camphor  in  conjunction  with 
pyroxylin  is  contained  in  the  British  patent  1638  of 
July  26th,  1S54,  granted  to  James  A.  Cutting,  of  Boston, 
LT.S.A.,  for  photographic  pictures.  Cutting  dissolved 
32  grains  of  camphor  in  a  pint  of  collodion,  already  con- 
taining 80  grains  of  potassium  iodide,  and  claims  by  this 
addition  to  increase  the  vigour  and  distinctiveness  of 
delineation  of  the  positive  picture  and  particularly  the 
half  tints,  also  the  beauty  of  the  picture,  by  giving  a 
fineness  of  deposit  not  heretofore  attained  by  any  other 
means.  The  very  nature  of  his  solvent  pi-evented  him 
from  observing  any  solvent  action  on  the  pyroxylin 
due  to  the  presence  of  camphor,  and  nobody  will  be 
rash  enough  to  assert  that  this  disclosure  of  Cutting 
constitutes  the  invention  of  the  pyroxylin-camphor 
compound. 

The  next  mention  of  camphor  is  in  British  patent 
"  Manufacture  of  Compounds  of  Pyroxylin"  No.  1313, 
of  May  11th,  1865,  of  Alexander  Parkes,  Birmingham, 
the  one  which  is  relied  on  to  try  to  rob  Spill  of  the  credit 
due  to  him.  Parkes  mentions  in  this  specification  four 
solvents  of  low  volatility,  aniline,  nitrobenzol,  glacial 
acetic  acid,  and  camphor,  the  latter  only  casually.  The 
three  former  are  specifically  enumerated  in  his  claim, 
but  camphor  is  omitted,  a  point  of  significance  to  any  one 
familiar  with  patent  matters,  especially  in  view  of  the  fact 
that  Parkes  and  Spill  were  associates.  There  is  not  a 
word  in  either  this  or  any  other  of  Parkes'  patents  that 
directs  the  joint  use  of  absolute  alcohol  and  camphor, 
as  has  been  deduced  by  some  from  the  famous  decision 
(rendered  August  21st,  1884)  which  held  Spill's  U.S. 
patent  of  November  30th,  1869,  invalid.  In  patent  1313, 
Parkes  recommends,  as  he  does  elsewhere,  absolute  wood 
alcohol  or  what  he  conceived  to  be  such  ;  and  in  his 
British  patent  No.  2675  of  October  28th,  1864,  "Pre- 
paring Compounds  of  Guncotton  and  other  Substances," 
he  states  that  alcohol,  treated  in  an  analogous  manner, 
may  be  substituted  for  wood  alcohol.  Now  both  these 
alcohols  gelatinise  pyroxylin,  so  the  dissolving  power 
of  camphor  was  not  disclosed.  Spill,  who  was  a  keen 
observer,  noted  that  it  was  possible  to  use  moist  pyroxylin, 
as  may  be  gathered  from  several  of  his  patents,  and 
drew  the  conclusion  that  in  certain  combinations  the 
employment  of  anhydrous  alcohols  was  not  essential. 
In  his  British  patent  2666  of  September  21st,  1867, 
"  Treating  Xyloidine,"  he  gives  us  the  important  solvent 
commercial  grain  alcohol  mixed  with  benzol.  Two 
vears  later,  in  British  patent  3102  of  October  26th,  1869, 
and  U.S.  patent  97,454  of  November  30th,  1869,  he  pub- 
lished his  famous  formula  of  a  solution  of  camphor  in 
commercial  grain  alcohol,  and  this  formula  and  this 
disclosure  are  and  have  been  the  foundation  of  the  celluloid 
industry.  Spill's  process  of  gelatinising  pyroxylins  by 
means  of  this  solvent  and  masticating  the  pasty  mass 


•  See  preceding,  page  677. 


between  rolls  is  and  has  been  the  process  followed  by 
celluloid  manufacturers  all  over  the  world,  Hyatt  and 
his  backers  included,  and  not  the  visionary,  inoperative 
process  of  U.S.  patent  105,338  of  July  12th,  1870,  granted 
to  John  W.  Hyatt,  jun.,  and  Isaiah  S.  Hyatt.  The 
patent  covering  this  alleged  invention  was  several  times 
re-issued,  exalted  to  the  state  of  a  fetish,  and  made  an 
instrument  of  the  most  oppressive  patent  litigation. 
Hyatt  disclaims  the  use  of  alcohol,  but  in  practice  cannot 
do  without  it.  What  his  actual  knowledge  was,  is  best 
evidenced  by  this  quotation  from  the  text  of  U.S.  patent 
105,338  :  "  The  product  is  a  solid  about  the  consistency 
j  of  sole  leather,  which  subsequently  becomes  as  hard  as 
horn  or  bone  by  the  evaporation  of  the  camphor.  Before 
the  camphor  is  evaporated  the  material  is  easily  softened 
by  heat,  and  may  be  moulded  into  any  desirable  form, 
which  neither  changes  nor  appreciably  shrinks  in  harden- 
ing. We  are  aware  that  camphor  made  into  a  solution 
with  alcohol  or  other  solvents  of  camphor  has  been  used 
,  in  a  liquid  state  as  a  solvent  of  X3'loidine.  Such  U6e  of 
camphor  as  a  solvent  of  pyroxylin  we  disclaim." 

In  passing,  I  may  remark  that  the  step  of  the  first  claim 
"  Grinding  pyroxylin  into  a  pulp "  was  published  in 
British  patent  2249  of  September  15th,  1860,  granted  to 
Stephen  Barnwell  and  Alexander  Rollason. 

That  Hyatt  experienced  great  difficulty  in  circumventing 
Spill's  patents  and  in  fact  did  not  succeed,  does  not 
constitute  him  the  inventor  of  the  pyroxylin-camphor 
compound  which  Spill  first  made,  and  which  is  made 
to-day  by  Spill's  original  method. 

The  decision  that  the  step  taken  by  Spill  was  too  short 
to  entitle  him  to  a  patent  may  have  appeared  very  obvious 
in  1884,  especially  to  his  rivals,  but  I  am  of  the  opinion 
that  it  was  a  tremendous  leap  forward  in  1869.  But 
whichever  way  one  may  view  this  decision,  it  does  not 
establish  that  Hyatt  was  the  inventor  of  celluloid,  the 
material,  not  the  trade-mark,  nor  that  Hyatt's  process 
is  the  one  used  in  the  industry.  Rather  the  reverse; 
it  says  that  anybody  may  use  Spill's  process,  Hyatt's 
backers,  the  defendants  in  this  suit,  included. 

Considering  the  exceptional  opportunities  which  Prof. 
Chandler  has  enjoyed  to  acquaint  himself  with  the  real 
processes  and  the  history  of  the  cellulose  industry,  nothing 
could  be  less  defensible  than  the  use  he  tries  to  make 
of  Spill's  British  patent  1739,  of  May  11th,  1875.  I 
append  an  extract  from  a  circular  of  the  Xylonite  Com- 
pany Limited,  bearing  date  of  March  31st,  1871,  which 
shows  better  than  anything  else  what  had  been  accom- 
plished at  that  early  date. 

"The  Xylonite  Company  Limited." 
"Manufactory:       Hackney  Wiek,  London,  N.E." 
"  Mr.  D.  Spill,  Manager." 

"  Xylonite  :  a  substitute  for  Ivory,  Bone,  Horn,  Tortoise- 
shell,  Hard  Woods,  Vulcanite,  Papier  Maehe,  Marbles, 
Brass,  and  Veneers  for  Cabinet  Work.  It  is  also  applied 
to  Waterproofing  Fabrics,  Leather,  Cloth,  Book  Binders' 
Cloth,  Card  Cloth,  Writing  Tablets,  Bagatelle  Balls  and 
Pianoforte  Keys,  Gear  and  Friction  Wheels,  and  Bearings 
for  Machinery,  Spinners'  Bosses,  Tubing ;  and  as  an 
Insulator  and  protector  of  Telegraph  Wires. 

"  It  may  be  embossed,  turned,  polished,  and  worked 
in  the  same  manner  as  the  substances  above  named; 
is  not  affected  by  chemicals  or  atmospheric  changes, 
and  is,  therefore,  valuable  for  shipment  to  hot  climates. 

"  It  is  also  applicable  to  Photographic  purposes,  viz.,  as 
windows  for  the  Dark  room,  for  which  the  material  is 
chemically  prepared  so  as  to  arrest  the  actinic  rays  of 
light.  It  can  also  be  spread  upon  fabrics  for  the  purpose 
of  Field  Tents,  thus  avoiding  the  use  of  coloured  glass 
windows ;  and  lastly,  differently  prepared,  is  a  sub- 
stitute for  glass  plates  for  Negatives,  it  having  the  advan- 
tages of  being  light,  flexible,  and  durable,  and  perfectly 
structureless." 

(Full  instructions  are  given  for  surfacing  and  polishing 
Bheet  xylonite  and  for  working  and  fixing  handles.) 

Tons  of  Spill's  Xylonite  were  at  this  time  imported  into 
this     country.        Worden's     description     (Nitro-cellulose 
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Industry,  pp.   671,  672)  of  Spill's  work   is  incomplete; 

his  criticism  of   Parkes'   |'i'<r«i^  (>'"</.,  p.  568,  footnote) 
not  tally  with  the  [acts 

In  regard  to  the  dehydration  of  pyroxylin  by  mean! 

gl  alcohol,  Mr.  Hyatt  labours  under  a  misapprehension. 
This  process  is  about  as  old  as  collodion  itself,  and  was 
first  patented  by  Cutting  in  ls.">4.  It  was  first  employed 
hi  an  industrial  way  by  J.  R.  Franer,  the  late  President 
of  the  Arlington  Company  (died  in  1895),  and  when  his 
Company  was  sued  for  infringement  of  the  Hyatt  alcohol 
dehydration  patent,  it  took  only  one  hearing  to  causo  a 
tinuance  of  the  suit. 

The  invention  of  celluloid  has  been  discussed*  before. 
1  think  1  gave  Mr.  Hyatt  due  credit  in  the  article  which 
Prof.  Chandler  takes  exception  to,  as  I  also  did  in  1S95, 
when  I  said  :  "  In  the  United  States,  J.  A.  McClelland 
and  John  H.  Hyatt  were  at  work  to  utilise  the  valuable 
pro)iertie8  of  soluble  pyroxylin.  Hut  ani  nvention  over- 
shadowing all  the  others  in  importance  was  mado  by 
l'.miel  Spill  in  1869,  when  ho  first  produced  a  pyroxylin- 
camphor  composition,  plastic  at  about  75°  C,  by  gela- 
tanizing  pyroxylin  by  means  of  a  solution  of  camphor 
in  commercial  grain  alcohol.  As  far  as  the  chemical 
incerned,  Daniel  Spill  must  be  hailed  as  the  father 
ol  the  celluloid  industry,  while  to  John  W.  Hyatt,  at  that 
time  of  Albany,  N.Y.,  the  greatest  credit  is  due  for  devising 
suitable  machinery  for  the  intricate  processes  involved, 
discerning  the  importance  of  pure  materials,  and  for 
l>erseverance  which  he  exhibited  under  most  a  Iverse 

D  litions." 

It  would  have  been  much  better  to  have  the  presenta- 
tion of  the  Perkin  modal  to  Mr  Hyatt  based  on  tho  things 
which  he  accomplished,  of  which  there  are  a  good  many. 

Discussion. 

Prof.  C.  F.  Chandler  said  that  Dr.  Schiipphaus  had 
laid  considerable   stress   on   the   fact    that    he    had    had 
thirty   years'   experience  in   the  celluloid   industry.     His 
(the  speaker's)  familiarity  with    pyroxylin    began   about 
1851,  when  as  a  boy  fourteen  years  of  age,  he  had  made 
explosive  guncotton,  whilst  in  1857  he  had  made  his  own 
soluble  pyroxylin  and  collodion  for  photographic  purposes, 
and,  during  recent  years,  had  had  occasion  to  look  up  the 
history  of  pyroxylin  plastics  as  expert  in  the  Kodak  film 
case  which  had  been  recently  decided.     Since  that  time  he 
h»d  acted  as  expert  in   several   investigations   involving 
pyroxylin,  explosives,  varnishes,  etc.,  and  in  June,  1881, 
had  testified  in  the  suit  of  Daniel  Spill  against  the  Celluloid 
Manufacturing    Company.     But    in    forming    an    opinion 
n  the  subject  under  discussion,  he  did  not  rely  on  his  own 
•  iperienoe.     The   issue   was   a   matter    which    must    be 
settled  by  facts.     His  quotation  from  Thorpe's  dictionary- 
was   verbatim   as   follows :     "  The   substance    was    first 
produced   by   Daniel   Spill,    of    Hackney,    England,    and 
:ame  into  commerce  under  the  name  Xylonite."  "  Spill's 
method  of  converting  the  nitrocellulose  has  been  followed 
for  more  than  forty  years."     A  verbatim  quotation  of  two 
ntire  sentences,  can  hardly  be  said  to  be  "  mangled." 
In  the  first  edition  of  Thorpe's  Dictionary,  the  credit  of 
king  celluloid  is  given  to  Hyatt.     Further,   Dr. 
vhupphaus  seemed  to  err  in  the  use  of  the  word  celluloid, 
'y  making  it  include  plastics  containing  not  only  pyroxylin 
snd  camphor  but  a  variety  of  other  substances  such  as 
uumal  and  vegetable  oils,  gums,  resins,  etc.,  such  as  were 
:i.ule  by   Partes   prior  to   1855  and  later  by  his  pupil, 
1'ill,  who  became  associated  with  Parkes  in  1864  in  the 
i'arkesene  Co.     They  did  not  call  their  product  "  Cellu- 
id.''  and  he  had  seen  no  evidence  that  led  him  to  think 
hat  they  had  ever  made  celluloid  till  after  Hyatt  made 
'.  and  a  man  who  learned  the  process  from  Hvatt,  later 
ntered  the  service  of  SpilL 

The  American  conditions  on  which  patents  were  granted 
rera  quite  different  from  those  that  prevailed  in  England. 
n  the  United  States,  a  patent  could  only  be  issued  to  the 

st  and  original  inventor.  If  a  man  who  was  not  the 
.riginal  inventor  secured  a  patent,   it   became  null  and 

I'Phaus,  this  J..  1805,  14,  557  ;  1907,  M.  383.      Jover,  J. 
»<1.  Bag.  Chem.,  J,  194,  702. 


Void  uh.'ti  it  was  shown  tint  he  u.is  not  the  inventor. 
In  K  i.'l.md  it  u.is  quite  different,  On  March  23,  1876, 
Daniel  Spill's  Hill  of  Complaint  against  the  Celluloid 
Manufacturing  Co.  was  sworn  to,  and  promptly  tiled  in 
tho  Circuit  Court  of  the  United  States.  Spill  came  over 
himself,  employed  the  best  patent  lawyers,  testified  him- 
self, produced  many  other  witnesses,  took  testimony  in 
London  l>y  Commission,  and  spent  eight  and  a  half  years 
in  vainly  trying  to  prove  that  the  Celluloid  Co.  had 
infringed  his  patents.  The  weakness  of  his  case  u;is 
shown  at  tho  outsot.  With  all  his  patents  and  those  of 
Parkes,  ho  was  only  able  to  chargo  two  infringements  : 
the  use  of  camphor  and  alcohol  solvent  under  patent 
97,454  of  1869,  and  the  bleaching  of  pyroxylin  under 
patent  101,175  of  1870.  The  case  was  argued  before 
Judge  Blatchford,  one  of  the  most  eminent  United  States 
judges,  especially  experienced  in  patent  litigation.  In 
his  opinion  given  May  25,  1880,  ho  decided  that  the 
defendant,  the  Celluloid  Co.,  had  failed  to  prove  that 
Spill  was  not  the  first  person  to  use  camphor  and  alcohol 
to  dissolve  pyroxylin,  or  that  he  was  not  tho  first  person 
to  bleach  pyroxylin.  He  declared  both  patents  valid, 
and  awarded  to  Spill  recovery  of  profits  and  damages, 
to  be  ascertained  by  reference  to  a  master,  and  a  perpetual 
injunction.  The  injunction,  however,  had  proved  inopera- 
tive, for  when  the  Celluloid  Co.  continued  to  manufacture 
and  Spill's  counsel  made  a  motion  to  punish  the  Company 
for  contempt,  the  Company  showed  that  it  had  given  up 
bleaching  pyroxylin,  and  had  substituted  methyl  alcohol 
for  ethyl  alcohol.  The  court  had  ruled  that  this  was  a 
valid  defence  and  that  the  Company  was  not  in  contempt, 
so  thev  continued  to  manufacture.  In  the  meantime, 
the  plaintiffs  had  proceeded  to  prove  damages  and  profits 
and  the  defendant  Company  put  in  further  evidence 
in  defence.  On  February  '25,  1884,  the  Master  had 
filed  his  report,  stating  that  Spill's  lawyers  had  failed 
to  furnish  the  necessary  data  to  enable  him  to  report 
anv  profits,  or  to  fix  any  damages.  Spill's  lawyers  claimed 
$276,667.66  on  account  of  the  alcohol  camphor  patent ; 
$504,306.25  on  the  pyroxylin  bleaching  patent.  The 
litigation  was  continued,  more  testimony  was  taken 
by  both  sides,  and  on  August  21,  1884,  Judge  Blatchford 
reversed  his  original  decision  against  the  Celluloid  Co. 
He  decided  on  the  testimony  and  documents  presented 
that  Spill's  patent  97,454  was  invalid  as  far  as  it  claimed 
the  use  of  camphor  and  alcohol  as  a  solvent  for  pyroxylin, 
for  the  reason  that  this  invention  was  made  by  Parkes. 
Further,  he  decided^that  Spill's  patent  101,175  was  invalid 
as  far  as  it  claimed  bleaching  pyroxylin,  as  that  was  not 
a  patentable  invention. 

He  did  not  think  that  either  Dr.  Schiipphaus  or  himself 
was  competent  to  reverse  the  final  decision  of  Hon.  Judge 
Blatchford,  reached  after  many  years  of  litigation  in  which 
Spill  had  every  opportunity  to  prove  his  case.  He  had 
certainly  failed  to  prove  that  he  invented  celluloid,  or 
that  Hyatt's  company  had  appropriated  anything  that 
he  had  invented. 

Dr.  R.  C.  Schupphaus  said  in  reply  to  Professor 
Chandler  that  he  had  been  in  six  interference  suits,  and 
had  been  a  witness  and  principal  in  more  than  a  dozen 
patent  suite.  Of  course,  the  fact  that  Spill  was  the 
inventor  was  shown  bv  his  United  States  patent.  He 
naturally  could  not  sue  anvbodv  in  the  United  States 
on  a  British  patent.  He  "had  explained  somewhat  in 
detail  the  decision  of  Judge  Blachford  in  the  suit  of  Spill 
against  the  Celluloid  Company.  It  was  not  true,  as  he 
had  said  before,  that  in  anv  of  Parkes'  patents  could  be 
read  instructions  to  use  absolute  alcohol  and  camphor 
in  conjunction.  It  could  only  be  read  into  them.  Spill, 
of  course,  did  not  claim  the  use  of  absolute  alcohol  and 
camphor,  but  he  did  claim  the  use  of  commercial  grain 
alcohol  and  camphor,  revealing  for  the  first  tune  the  solvent 
properties  of  camphor,  and  that  was  a  tremendous  advance. 
It  was  verv  easy  for  a  Judge  in  1884  to  give  a  decision 
that  the  step  was  too  short  to  ontitle  Spill  to  a  patent. 
But  in  those  davs  it  was  a  tremendous  step,  and  it  was  an 
invention,  and  he  thought  that  it  might  be  upheld.  Of 
course,  the  fact  that  Judge  Blachford  reversed  himself 
was  not  a  fit  subject  for  discussion  in  a  technical  society. 
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AX    EFFICIENT    STIRRING    APPARATUS. 

BY  WTLHELM   GUTtTD    AND   RICHARD   KEMPF. 

(Contribution  from    the   Dary-Faraday    Laboratory, 
Institution.) 

In  chemical  literature  many  suggestions  are  given  for 
stirring  apparatus  which  can  be  made  by  the  worker  himself 
from  the  simplest  materials.  Modern  laboratory  work, 
however,  does  not  afford  time  for  making  apparatus  : 
everything  must  be  ready  to  hand  and  certain  to  work. 
Moreover,  no  ready-made  apparatus  would  stir  under  vary- 
ing conditions,  such  as  under  reflux,  with  exclusion  of  air, 
at  high  temperatures,  etc.  We  had  thus  to  make  such  an 
apparatus  for  ourselves. 

The  main  idea  of  the  construction  is  to  meet  as  many 
needs  as  possible  with  one  apparatus.  We  therefore 
made  a  constriction  in  the  vessel,  so  that  the  part  below 
the  constriction  held  500  c.c,  in  order  to  secure  effective 
Btirring  of  small  quantities  of  liquid  down  to  150  c.c. 
The  total  capacity  of  the  flask  is  about  1500  c.c,  and  this 
volume  of  liquid  can  be  easily  worked. 

We  had  to  avoid  all  rubber  and  cork  stoppers,  so  as  to  be 
able  to  use  the  apparatus  for  nitration  and  similar  processes, 
a  thing  which,  so  far  as  we  know,  is  net  done  by  any  pre- 
vious contrivance.*  It  was  also  necessary  to  make  it 
possible  to  heat  the  whole  arrangement  in  an  oil-  or  water- 
bath,  which,  in  spite  of  the  strong  glass  used  in  its  con- 
struction, can  be  done  without  any  risk,  owing  to  the  high 
efficiency  of  present-day  glass  manufacture. 


The  apparatus  also  must  easily  be  taken  to  pieces. 
This  is  done  by  loosening  the  screw  above  the  driving-wheel. 
The  inside  screw  is  split,  and,  on  screwing  down  the  nut 
on  to  it,  contact  is  made  between  the  metal  and  the  stirring- 
rod.     The  pear-shaped  vessel  fused  to  the  shaft  of  the 

•  E.  Fischer.  Anl.  zur  Darstelluna  organ.  Praparate,  7  Aufl, 
1905,  23,  Ber.,  41,  2882  (1908);  Briihl.  Ber..  37,  923  (1904). 
Hesse.  Ber.,  39,  1149  (1906),  etc. 


stirring  rod  serves  the  purpose — by  trapping  the  lower 
end  of  the  ground  stopper  in  a  fluid  seal — of  effectively 
preventing  contact  between  the  vapours  in  the  main  flask 
and  the  metal  parts  of  the  apparatus.  In  order  to  make 
all  parts  of  the  apparatus  detachable,  we  had  to  arrange  this 
pear-shaped  vessel  inside  the  main  flask  in  which  the 
reaction   takes   place. 

The  shape  of  the  stirrer  (which  reaches  nearer  to  the 
bottom  than  is  shown  in  the  diagram)  adapts  it  for  stirring 
up  precipitates  and  making  oils  into  emulsions. 

The  size  of  the  hollow  ground-stopper,  which  was  neces- 
sitated by  that  of  the  stirrer,  at  first  seemed  somewhat 
dangerous,  but  nevertheless  proved  quite  satisfactory. 
We  chose  this  form  of  stirrer  (which  corresponds  to 
the  form  used  by  Pieraerts  (Cheni.  Zeit.  29,  671  (1905)),  and 
which  is  like  that  used  in  the  mash-tubs  of  breweries) 
because  those  with  movable  arms,*  used,  for  instance, 
by  E.  Fischer  (loc.  cit.),  often  give  trouble,  especially 
when  dealing  with  heavy  liquids  or  thick  precipitates. 

Working  at  ordinary  temperatures,  it  is  sufficient  to  fill 
the  pear-shaped  vessel  round  the  stirrer  with  water, 
paraffin  oil,  or  mercury  (in  the  latter  case  only  half  full). 
There  is  no  danger  of  these  liquids  coming  over  the  edge. 
At  higher  temperatures,  some  of  the  reaction  mixture 
will  distil  over  into  the  pear-shaped  jacket.  If  interaction 
with  the  mercury  should  take  place,  as,  for  instance,*  in 
nitration,  it  is  better  to  use  instead  a  liquid  heavier  than 
water  or  dilute  nitric  acid,  such  as  nitrobenzene  or  brom- 
naphthalene,  etc.,  or,  better  still,  to  fill  the  jacket  nearly 
full  of  water,  then  set  up  the  whole  apparatus,  raise  the 
stirrer  a  little,  and,  with  a  pipette,  introduce  a  little 
paraffin  oil  into  the  space  thus  left  between  the  metallic 
connection  attached  to  the  stirrer  and  the  connection 
in  the  neck  of  the  hollow  stopper.  The  oil  collects  in  the 
elongated  joint  of  the  ground-stopper,  above  the  water, 
which  may  be  contaminated  with  acid  constituents,  and 
prevents  these  from  coming  into  contact  with  the  metal. 
Our  experience  shows  that  even  in  rapid  rotation  the 
oil  always  stays  in  its  place  inside  the  elongated  part  of  the 
stopper,  but  it  is  necessary  to  find  out  what  quantity  of 
paraffin  is  needed,  as  the  different  forces  produce  a  stretch- 
ing of  the  oil-layer,  which  may  cause  oil  to  enter  the  jacket 
itself. 

In  cases  where  contamination  by  acid  vapours  may  b( 
expected,  the  apparatus  is  very  useful.  When  working  ir 
an  atmosphere  other  than  air,  e.g.  hydrogen,  the  dropping 
funnel  can  be  replaced  by  a  stopper  fitted  with  inlet-  am 
outlet-tubes,  and  liquids  can  be  introduced  through  th< 
condenser.  For  purposes  of  temperature  measurement 
the  apparatus  is  also  fitted  with  an  upright  condenser  int< 
which  a  thermometer  can  be  inserted. 

The  apparatus  stands  firm  by  reason  of  its  own  weight 
one  clamp  being  sufficient,  and  even  in  rapid  rotation  th 
vibration  is  very  slight.  Steady  rotation  is  best  main 
tained  by  means  of  a  small  electro-motor,  and  the  speei 
is  regulated  by  tightening  or  loosening  the  belt  connectin 
the  motor  to  the  stirrer. 

Care  should  be  taken  to  oil  the  joint  of  the  stirrer  an 
to  grease  the  ground-stopper  well,  if  grease  must  I 
avoided,  graphite  can  be  used  instead.  (R.  Kemp 
J.  Pr.  Chem.  (2),  78,  207  (1908)  .) 

After  continued  working  at  high  temperature,  it 
advisable  to  loosen  the  stopper  while  the  apparatus  is  sti 
warm.  We  never  experienced  any  difficulty  in  doir 
as  the  grinding  is  very  carefully  carried  out.  We  ke| 
the  apparatus  working  for  days  at  100°,  being  placed  t 
a  small  porcelain  support  covered  with  sacking  in  a  vess 
of  boiling  water. 

Among  the  numerous  experiments  for  which  th 
apparatus  was  successfully  used,  only  the  almost  qua 
titative  oxidation  of  o-nitrotoluene  to  o-nitrobenzoic  ac 
may  be  cited,  which  Ullmann  (Ber.  36,  1797  (1902 
carried  out  in  a  specially  constructed  copper  kettle. 

The  apparatus  may  be  obtained  from  Gebr.  Muencl 
Schumannstr.  2,  Berlin,  N.W. 

•  Schulze,  Ber.,  29,  2883(1896);  Mittelbach,  Chem.  Zeit.,  31 ,  : 
1907).     Plaueln,  Chem.  Zeit.,  37,  691  (1913). 
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ifin  motor;    The .     Times  Eng.  Suppl.,  June  26, 

1914,  10,  48. 
I'kk.vffin  motors  nro  suitable  for  powers  of  from  20  to 
100  h.p.  and  have  been  constructed  up  to  180  h.p.  The 
power  obtained  is  about  10°o  less  than  with  petrol,  and  the 
consumption  is  0-7  to  0-8  pint  of  paraffin  (sp.  gr.  0-82)  por 
b.h.p.-hour.  The  normal  speed  varies  from  500  to  800 
r .p.m.  with  the  size  of  the  motor,  and  the  motor  can  be 
run  down  to  one-fourth  the  normal  speed.  Paraffin 
carburettors,  for  running  a  petrol  engine  with  paraffin, 
are  not  entirely  satisfactory.  In  the  paraffin  motor,  the 
va|ioriser  is  usually  heated  by  the  exhaust  gases,  and  the 
pngino  is  started  on  petrol  or  the  vaporiser  is  heated  up  by 
a  blast  lamp.  A  lower  compression  is  used  than  in  petrol 
motors. — A.  T.  L. 


Mixing-machine;    A    new .     L.   Wickop. 

Chem.,  1914,  27,  313— 320. 


Z.  angew. 


The  stirring  gear,  working  in  a  cylindrical  vessel  with  a 
conical  bottom,  consists  of  a  single  paddle  driven  by  a 
central  vertical  shaft.  The  paddle  is  shaped  to  act  with 
centrifugal  force  in  producing  a  funnel-like  depression  in 
the  contents  of  the  vessel.  Adjustable  "  wave-breakers  " 
are  fixed  at  such  a  height  that  the  outer  and  upper  parts 
of  the  revolving  liquid  are  dashed  towards  the  centre  of  the 
funnel.  Thorough  mixing  of  the  contents  of  the  vessel 
is  thus  brought  about  very  rapidly  with  low  power  con- 
sumption.— T.  St. 

Patexts. 

Mixing,  trashing,  and  screening  materials  ;■    Apparatus  for 

.     F.  G.  S.  Price,  Glasgow.     Eng.   Pat.   12,191, 

May  26,   1913. 

Two  drums,  mounted  end  to  end,  on  the  same  horizontal 
axis,  and  containing  respectively  a  right-hand  and  a  left- 
hand  approximately  spiral  passage,  one  of  which  is  fitted 
with  blades,  communicate  by  a  central  opening  containing 
a  jet  and  a  screw  device  for  conveying  material  from  one 
drum  to  the  other.  Peripheral  ports  receive  and  eject  the 
material  when  the  drums  are  rotated.  The  apparatus  may 
be  made  whollv  or  partly  of  perforated  material. 

— O.  E.  M. 


Boilers  or  evaporators.  C.  B.  Catt,  Harrogate,  Yorks- 
Eng.  Pats.  13,188  and  18,597,  June  6  and  Aug.  15, 
1913. 

Tue  boiler  is  provided  with  vertical  heating  tubes  into 
which  gaseous  or  liquid  fuel  and  air  are  passed  ;  the  fuel 
is  burnt  after  impinging  on  fire-resisting  granular  material. 
The  tubes  are  arranged  in  a  circle  around  the  axis  of  the 
boiler  where  the  liquid  to  be  heated  is  admitted.  The  air 
'til  fuel  pi|H?s  leading  to  the  tubes  are  similarly  arranged 
ntric  circles  and  are  connected  with  superposed 
air  and  fuel  supply  chambers.  The  supply  pipes  to  these 
chambers  are  steam-jacketed. — A  T.  L. 

Evaporation  and  cooling  of  solutions  or  emulsions  ;  Appara- 
tus for  the  .     W.  G.  Schroder.     Ger.  Pat.  273,-547, 

Dec.  5,   1912. 

Ins  inner  surface  of  a  rotating  jacketed  drum  serves  as 
the  heating  or  cooling  surface.     The  drum  is  open  at  one 


end.  bat  has  a  Hange  projecting  inwards  to  retain  tin- 
material.  The  solids  which  separate  are  removed  from 
tho  surface  of  the  drum  by  an  adjustable  scra|ier  and  fall 
into  a  trough  whence  they  are  removed  by  a  screw  con- 
veyor driven  by  gearing  from  a  spindle  fixed  to  the  closed 
end  of  the  drum. — A.  S. 


Separators  for  treating  inflammable  or  explosive  material*  ; 

Electrostatic .     J.   Kraus,   Braunschweig,  Germany. 

Eng.  Pat.  26,802,  Nov.  21,   1913.     Under  Int.  Conv., 
Oct.  27,  1913. 

The  electrically  attracted  particles  are  carried  away  by  a 
movable  dielectric  arranged  between  the  material  to  be 
treated  and  the  attracting  surfaces,  the  latter  being  formed 
of  a  substance  which  is  a  partial  conductor,  such  as  wood, 
marble,  or  the  like,  or  of  a  non-conductor,  such  as  glass, 
parchment,  or  the  like. — B.  N. 


Centrifugal    process    of   separation.     J.    Resines,    Madrid. 

U.S.  Pat.  1,097,561,  May  19, 1914;  date  of  appl.,  Mav  In, 

1911. 
A  centrifugal  separator  comprises  a  cylindrical  \< 
rotating  upon  a  vertical  axis  and  having  a  number  of 
horizontal  ring-shaped  baffles  arranged  in  proximity  to 
the  cylindrical  surface,  so  that  the  liquid  passing  through 
the  separator  is  caused  to  flow  alternately  with  and  against 
the  direction  of  the  centrifugal  force.  Tho  inner  surface 
of  the  liquid  in  the  separator  is  in  contact  with  the  atmo- 
sphere.— H.  H. 


Distillation  apparatus.  E.  Hart,  Easton,  Pa.,  Assignor  to 
General  Chemical  Co.,  New  York.  U.S.  Pat.  1,096,838, 
May  19,  1914  ;  date  of  appl.,  March  27,  1911. 
At  the  top  of  the  still  is  a  horizontal  tube  from  which  a 
number  of  vertical  tubes,  closed  at  the  lower  end,  project 
downwards  into  the  still.  The  liquid  (acid)  to  be  distilled 
is  run  into  the  lower  ends  of  the  vertical  tubes  through 
thistle  funnels,  the  heads  of  which  are  contained  within  a 
supply  trough  arranged  above  the  apparatus. — H.  H. 

Crystallisation  of  salts  and  the  like  from  solutions  by  cooling  : 

Process  for  the .     E.  Fromme.     Ger.  Pat.  272,983, 

July  13,  1912. 
The  solution  is  forced  through  a  cooling  apparatus,  under 
pressure,  and   with  considerable   velocity,   whereby    the 
crystals  are  prevented  from  adhering  to  the  walls.— A.  S. 

Filtering    apparatus.     A.     Holken.     Ger.     Pat.     273,1)72. 

April  9,  1913. 
The  apparatus  consists  of  two  drums  rotating  in  opposite- 
directions,  each  composed  of  compartments,  tilled  with 
sand  and  covered  with  filtering  material.  The  material  to 
be  filtered  is  fed  into  the  space  between  the  drums  and  is 
carried  forward  and  compressed  between  them  -Means 
are  provided  whereby  the  compart  menta  of  the  drum  as 
thev  become  covered  on  their  outer  surface  with  the 
material,  are  put  into  communication  with  a  suction 
device,  in  order  to  augment  the  capillary  action  of  the 
sand  and  rapidly  remove  the  liquid  from  the  interstices 
thereof. — A.  S. 
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Resins  in  Paleozoic  plants  and  in  coals  of  high  rank.  D. 
White.  U.S.  Geol.  Survey,  Professional  Paper  85  E.  pp. 
65 — 83,  plates  ix — xiv. 

The  supposed  absence  of  resins  from  the  coals  of  higher 
rank  has  led  to  the  view  that  the  coal-forming  floras 
of  the  Carboniferous  period,  to  which  most  bituminous 
and  higher-rank  coals  belong,  were  destitute  of  resin- 
bearing  plants,  and  that  these  coals  have  not  at  any  time 
existed  as  peats.  From  a  study  of  petrified  fragments  of 
Carboniferous  plants,  and  from  observations  of  Paleozoic 
coals  ("stone-coals"),  the  author  concludes  that  some 
of  the  Carboniferous  coal-forming  vegetation  contained 
secretions  of  a  resinous  nature  which  became  concentrated 
in  the  coals  owing  to  dehydration  and  the  more  rapid 
decay  of  the  other  plant  tissues.  Lump  or  exudate 
resins  as  well  as  canal  secretions  were  found  in  Paleozoic 
coals  of  low  bituminous  rank.  The  failure  to  detect  their 
presence  in  coals  of  higher  rank  is  considered  to  be  due  to  the 
changes  which  the  resins  undergo  during  the  transformation 
of  the  coal.  These  changes,  as  shown  in  coals  of  the 
Cretaceous  and  Tertiary  periods  (usually  lignites  or  brown 
coals),  are  a  darkening  of  the  colour  to  a  smoky  brown, 
followed  by  blackening,  cracking  and  shrinking  of  the 
lumps,  which  are  later  reduced  to  dark  brownish-black 
spongy  or  granular  residues  and  finally  to  a  thin,  fine, 
powdery  black  scale.  The  reduction  of  the  resins  coincides 
with  rapid  de-oxygenation  of  the  coal,  and  occurs  when  the 
proportion  of  fixed  carbon  in  the  coal  substance  is  60 — 65%. 
The  qualities  essential  to  the  production  of  high-grade  coke 
are  developed  at  the  same  time. — A.  T.  L. 

Refractory  materials  [for  gas  retorts'].  Report  of  Refractory 
Materials  Committee  of  the  Institutionof  Gas  Engineers. 
F.  J.  Bywater.     J.  Gas  Lighting,  1914,  126,  899—901. 

Silica  retorts. — These  have  recently  been  used  in  America 
with  satisfactory  results.  The  retorts  were  made  from 
crushed  ganister  quartz  (95%  Si02),  with  2%  milk  of  lime 
as  binding  medium.  They  were  of  D-seetion,  and 
were  built  up  from  bricks  and  tiles.  The  expansion  on 
heating  was  1/8  to  3/16  in.  per  foot,  and  was  allowed 
for  by  making  the  joints  either  with  thick  paper  or  straw- 
board,  which  burned  away  leaving  a  thin  carbon  joint, 
or  with  cement  consisting  of  mild  aluminous  clay,  which 
shrank  when  heated.  The  mouthpiece  ends  of  the  retorts 
were  made  of  solid  moulded  fireclay  so  as  not  to  crack  when 
cooled  by  the  opening  of  the  lid.  The  retorts  were  used 
with  various  types  of  hydraulic  discharging  machines. 
In  some  cases  less  carbon  was  formed  on  the  inside  of  the 
silica  retorts  and  the  surface  became  glazed,  facilitating 
discharge  by  pushers.  The  life  of  the  retorts  was  3£  to 
4  years.  The  thermal  conductivity  was  greater  than  with 
clay  retorts,  the  fuel  consumption  was  less,  and  the  output 
greater  owing  to  the  shorter  period  required  for  burning  off 
the  charge. 

Testing  refractory  materials  under  load. — The  melting 
point  of  various  clays  used  in  the  manufacture  of 
firebrick  and  retort  material  was  found  to  be  200° — 320°  C. 
lower  when  the  clay  was  under  pressures  of  54  to  112  lb. 
per  sq.  in. — A.  T.  L. 

Coke-ovens  ;    Temperature   distribution   in .      O.    Sim- 

mersbach.     Stahl  u.  Eisen,   1914,  34,  954—958. 

The  temperatures  in  a  Koppers  oven  were  recorded  every 
12  minutes  by  pyrometers  placed  at  three  points  along 
the  axis  of  the  oven,  1  metre  above  the  sole,  and  also  at 
three  corresponding  points  in  the  free  space  above  the 
coal.  The  period  of  coking  was  29  hours.  The  tempera- 
ture increased  most  rapidly,  and  was  finally  highest 
at  the  narrower  charging  end.  The  temperatures  in  the 
gas  Bpace  above  the  coke  did  not  change  in  the  same  way 
as  the  temperatures  within  the  mass  of  coke  at  the  corre- 
sponding points,  but  depended  on  the  position  of  the  gas- 
outlet.  Samples  of  gas  were  taken  every  two  hours. 
The  proportion  of  carbon  dioxide  decreased  from  3-3  to 
1  %  in  19  hours  and  then  became  nearly  constant ;  benzene 


decreased  from  1-8  %  to  zero  in  17  hours  ;  ethylene  fell 
from  4  to  0-3  and  methane  from  36-65  to  4-7%  during  the 
whole  period,  whilst  carbon  monoxide  increased  from 
0-9  to  5-8  and  hydrogen  from  42-5  to  70%.  The  heating 
value  decreased  from  5402  to  2419  cals.  percb.  m. — A.  T.[L. 

Surface  combustion  ;    Flameless  incandescent ■.     H.  H. 

Gray.     J.   Gas   Lighting,    1914,   126,    786—789. 

The  author  criticises  the  view  that  surface  combustion 
consists  in  a  catatytic  action  of  the  incandescent  surface 
and  that  the  combustion  takes  place  in  molecular  layers 
in  contact  with  the  surface.  The  size  of  a  gas  flame  is 
reduced  by  increased  aeration,  and  depends  upon  the  time 
required  for  the  gas  and  the  oxygen  to  mix  and  burn. 
The  absence  of  flame  when  a  mixture  of  gas  and  air  is 
brought  into  contact  with  an  incandescent  surface  is 
therefore  to  be  expected.  The  process  occurring  in  the 
tube  of  a  Bonecourt  boiler  is  considered  to  be  a  modified 
detonation  in  which  the  propagation  of  the  combustion 
through  the  gaseous  mixture  is  effected  by  the  incandescent 
solid  instead  of  by  the  adiabatic  compression  of  a  detona- 
tion wave.  The  setting  up  of  a  detonation  wave  is  pre- 
vented by  the  rapid  flow  of  gases  in  the  opposite  direction 
and  by  the  baffling  effect  of  the  solid  material. — A.  T.  L. 

Carburetting  icater-gas  ;    Thermal  reactions  in .     M.  C 

Whitaker  and  W.  F.  Rittman.     J.  Ind.   Eng.  Chem., 
1914,  6,  383—392,  472—479. 

The  first  portion  of  the  paper  comprises  a  comprehensive 
theoretical  study  of  the  manufacture  of  carburetted 
water-gas  from  the  standpoint  of  mass  action  and  thermo- 
dynamics, the  effects  of  temperature,  pressure  and  concen- 
tration on'the  equilibria  being  considered.  (See  also  Ritt- 
man, this  J.,  1914, 626.)  It  is  deduced  from  the  theoretical 
considerations  that  to  obtain  a  maximum  yield  of  gaseous 
illuminants  by  "  cracking  "  petroleum,  the  process  should 
be  carried  out  at  low  pressure  (to  increase  the  yield  of 
gaseous  products)  and  in  an  atmosphere  of  end  products, 
such  as  hydrogen  and  methane  (to  prevent  the  decomposi- 
tion of  hydrocarbons  otherwise  necessary  to  furnish  the 
proportions  of  such  end  products  required  to  maintain 
equilibrium).  The  equilibrium  conditions  in  the  manu- 
facture of  "  blue  "  water-gas  have  already  been  thoroughly 
investigated  (Hahn,  this  J.,  1903,  1038  ;  Jiiptner,  1904, 
977  ;  Allcut,  1911,  606  ;  Neumann,  1913,  352),  and  in  the 
present  investigation  only  the  "  cracking  "  of  the  oil  was 
studied  experimentally.  The  oil  used  (400  c.c.  in  each 
experiment)  was  "  150°  (F.)  water  white  oil"  of  sp.  gr. 
0-7984  at  15°  C,  b.pt.  150°— 290°  C.  The  results  of  some 
of  the  tests  approaching  most  nearly  the  desired  object,  i.e., 
to  increase  the  yield  of  illuminants  by  obtaining  the  largest 
j'ield  of  hydrocarbons  and  eliminating,  as  far  as  possible, 
carbon  dioxide,  water  vapour,  deposited  carbon,  and  tar 
vapours,  are  given  in  the  following  table  : — 


Uluiri'ili 

Temp. 

Pressure. 

Gas. 

Carbon. 

"  Tar." 

ante 
In  gas. 

C. 

atmos. 

litres. 

prnis. 

c.c. 

% 

750 

A  to  ^ 

146 

1 

153 

561 

850 

do. 

211 

3 

100 

52-9 

900 

do. 

234 

3 

60 

521 

950 

do. 

235 

12 

58 

46-0 

In  further  experiments  in  which  the  oil  was  cracked 
in  an  atmosphere  of  hydrogen,  a  considerable  proportion  of 
the  added  hydrogen  was  converted  into  hydrocarbons, 
the  quantity  and  quality  of  the  gas  increased,  and  the 
quantities  of  tar  and  deposited  carbon  decreased.  (See  also 
Hempel,  this  J.,  1910,  261.)— A.  S. 

[Coal-gas;]  Purification  of by  heat.     C.  C.  Carpenter. 

J.  Gas  Lighting,  1914,  126,  928—938.     (See  also  this  J. 

1913,  742.) 
Plant  for  passing  purified  coal-gas  over  finely  divided 
nickel  at  430°  C.  so  as  to  convert  carbon  bisulphide  into 
hydrogen  sulphide,  which  is  then  removed,  has  beer 
installed  capable  of  treating  15  million  cb.  ft.  of  gas  p« 
day.     The  plant  consists  of  5  units,  each  comprising  a 
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producer    and    oombustion    obamber,    two    beating 

chambers  eontainine  vrrt ii'jil  reaction  tubes  packed  with 
tin'  catalytic  material,  ami  two  heat-interchangsrs  for 
preheating  the  gas  to  400°  C.  Tho  weight  of  niokcl  used 
is  1321  Hi.,  ana  the  plant  oonsamea  •">!  tons  of  ooke  por 
<lii.  Tin'  average  quantity  of  sulphur  in  the  gas  was 
reduced  from  35-07  to  7-82  grains  per  100  ob.  ft.  or  by 
77-7%.  Tin'  greatest  rediu'tiou  was  from  63-78  to  10-34 
-  ',,).  and  tho  least,  from  10-21  to  5-34  (72-2%).  The 
quality  of  tho  gas  was  as  follows  : — 


Illuminating  power  (candles) 

.He  power  (gross  B.Th.U.) 

Naphthalene  (grains  jmt  100  cb.  ft.) 

Hydrocyanic  acid  (  „  ,,  ) 

by  vol.)  :— 

1  lion  dioxide  

Hydrocarbons    

Hvygen     

Carbon  monoxide   

Met  liane    

Hydrogen     

Nitrog-n  


Before 

treatment 


Alter 
treatment. 


14.7 
590 
5-54 
2219 

1-44 
3-55 

o-:i:: 
816 
2ii  sr. 

5419 

5-48 


14-7 
594-4 

4  71 
18-75 

1-45 
3-63 
0  06 
803 
27-26 
54-25 
5-32 


One  of  tho  retort  houses  was  worked  at  low  temperature 
so  as  to  produce  gas  of  averago  candle-power  20-54  ;  after 
treatment  the  candle-power  of  this  gas  was  20-46.  The 
capital  cost  of  tho  plant  was  about  £1500  per  million  cb.  ft. 
per  day  and  the  working  costs  were  0-299d.  per  1000  cb.  ft., 
including  repairs,  maintenance,  interest,  and  depreciation. 
Plant  for  treating  1$  million  cb.  ft.  of  gas  per  day  has  been 
worked  for  2  years.  The  wasting  of  tho  reaction  tubes  is 
vrrv  slight  and  the  efficiency  of  tho  catalyser  is  unim- 
paired.— A.  T.  L. 

Lighting  gas  ;    Removal  of  sulphur  from .     G.  Ander- 
son.    J.  Gasbeleucht.,  1914,  57,  547—552,  569—575. 

Pcbk  dry  hydrogen  sulphide  was  passed  through  a  tube 
containing  either  (a)  ferric  oxide  (96-4%  Fe„03),  (b)  ferric 
hydroxide  (Fe80,    66-5,  H20    17-4,  impurities    16-1%), 
or  (c)  precipitated  ferric  hydroxide.     The  atomic  propor- 
tion of  sulphur  absorbed  when  the  material  was  saturated, 
as  shown  by  the  presence  of  hydrogen  sulphide  in  the 
issuing  gas,  was  :   (a)  0-48  and  106,  (b)  0-85  and  0-97,  and 
(c)  0-67   S  for  each   atom   of  Fe.     Further  experiments 
showed  an  increased  absorption  of  sulphur  with  increased 
subdivision  of  the  oxide,  and  with  decreased  Telocity  of 
the  current  of  gas.     Dry  ferric  oxide  was  as  active  as  the 
hydroxide,  but  the  activity  could  be  destroyed  by  heating. 
With  moist  hydrogen  sulphide  the  atomic  proportion  of 
S  to  Fe  in  the  saturated  material  was  less  than  with  the 
dry  gas  : — (a)  dry  gas  0-83,  moist  gas,  0-76  ;    (b)  dry  gas, 
0-97,  moist  gas,  0-75  ;    and  (c).  dry  gas,  0-67,  moist  gas, 
0-63.     With  precipitated  ferric  hydroxide,  the  proportions 
were    0-55    with    moist    hydrogen    sulphide    containing 
ammonia,  0-59   with  moist  hydrogen  sulphide  free  from 
ammonia,  and  0-67  with  dry  hydrogen  sulphide,  and  with 
more  finoly  divided  material,   1-29  with  moist  hydrogen 
sulphide  containing  ammonia,  and  111  and  1-47  with  dry 
hydrogen   sulphide.     WTith   a   dry    mixture    of   hydrogen 
sulphide  and  ammonia,   the  proportions  were  0-996  and 
1  073,  compared  with  1-472  and  1-456  in  similar  experi- 
ments with  pure  dry  hydrogen  sulphide.     The  composition 
of  the  spent  oxide  was  the  same  with  pure  and  with  ammo- 
niacal  hydrogen  sulphide.     From  15  to  38%  of  the  sulphur 
could  be  extracted  with  carbon  bisulphide  and  about  4% 
was  present  as  iron  disulphide.     The  atmospheric  oxidation 
of  the  spent  oxide  at  the  ordinary  temperature  gave  free 
sulphur,  and  only  traces  of  ferrous  sulphate.     The  iron 
disulphide  was  not  oxidised.     In  experiments  with  pre- 
cipitated ferric  hydroxide  and  a  purified  lighting  gas  to 
which  0-3  to  1-85%  by  volume  of  hydrogen  sulphide  was 
added,  the  spent  material  contained  a  much  lower  atomic 
proportion  of  sulphur  (0-56 — 019  S  for  each  atom  of  Fe), 
the  proportion  being  higher  with  moist  than  with  dry  gas. 
In  gas  works,  the  author  has  used  oxides  obtained  as  by- 
products in  working  up  copper  ores,  and  in  making  alum 
from  bauxite.     These  materials  when   finely  divided  and 


usi'il  without  sawdust  will  absorb  68 — 09%  S.     Tim  " 
is  1 1 . 1 , 1 1 1 1  contain  not    mora  than  25%  "f  moisture,    The 
volume  of  gM  purified  per  metrio  ton  of  the  fresh  material 

varied  from  188,900  -141,730  cb.  in.,  with  velocities  "f 
the  gas-current  varying  from  s  t  1  10  nun.  |»-r  sec.,  and 
with  a  revivilied  material  the  volume  varied  from  163,000 — 
93.270  cb.  m.  with  velocities  from  6-0  -7-7  mm.  per  sec. 
The  crude  gas  contained  0-7%  (by  vol.)  U.S.  Tar. 
cyanogen  ana  ammonia  were  first  removed  from  tho  gas, 
and  2  to  4%  of  air  added  at  the  inlet  to  tbo  oxide- purifiers. 
Tho  proportions  of  free  oxygon  in  tho  gas  entering  the  first, 
second  and  third  purifiers  and  in  the  gas  leaving  the  third 
purifier  wore  0-7—0-5,  0-5—0-4,  0-35 — 0  25,  and  0-3—0-2% 
respectively. 

For  tho  determination  of  sulphur  in  gas  tho  author 
OSes  tho  Drehschmidt  apparatus;  tho  rate  of  burning 
the  gas  should  not  exceed  15  litres  per  hour. 
Oxidation  of  the  combustion  products  to  sulphate  is  effected 
with  hydrogen  peroxide  instead  of  bromine,  and  the 
sulphur  is  determined  by  titrating  tho  free  acid.  A  deter- 
mination can  be  mado  with  half  tho  quantity  of  gas 
required  when  the  sulphur  is  weighed  as  barium  sulphate. 
Comparative  results  were  : — by  titration,  (a)  41-22,  (b) 
53-89,  (o)  4901,  (d)  48-24,  and  by  gravimetric  analysis 
(a)  41-69,  (B)  53-38,  (c)  50-8,  (d)  47-87  grms.  S  per  100 
cb.  m.  of  gas. 

In  laboratory  experiments,  air  containing  carbon 
bisulphide  was  passed  over  hydrated  iron  oxide  at 
various  temporatures.  The  sulphur  was  partially  re- 
moved, with  formation  of  iron  sulphide  and  carbon 
dioxide.  At  90°  C,  the  heat  of  the  reaction  caused 
ignition  of  the  gas.  Purified  lighting  gas  containing  49 — 
57  grms.  S  per  100  cb.  m.  was  passed  over  hydrated  iron 
oxide  at  temperatures  from  32° — -87°  C.  ;  tho  proportion 
of  sulphur  removed  varied  from  7-6 — 46-0%,  being  greatest 
at  80°  C.  The  proportion  of  sulphur  removed  was  still 
greater  at  temperatures  up  to  250°  C. — A.  T.  L. 

Gasoline  ;     Suitability    of    natural    gas  for    making . 

G.  A.  Burrell.     Techn.  Paper  17.     Dept.  of  the  Interior, 
Bureau  of  Mines,  U.S.A.     Sept.,  1913,  17—23. 

Is  the  state  of  Oklahoma  alone  the  recoverable  gasoline 
escaping  as  gas  is  estimated  at  10%  of  the  crude  oil 
obtained.  In  many  of  the  plants  the  natural  gas  is  drawn 
from  50  or  more  wells  4  miles  away  under  a  reduced  pressure 
of  25  in.  The  gas  is  first  compressed  at  25  to  50  lb.  per 
sq.  in.  and  passed  through  cooling  coils  sprayed  with  water. 
A  small  amount  of  liquid  is  thus  obtained,  and  the  residual 
gas  is  compressed  at  350  lb.  per  sq.  in.  and  cooled  as  before. 
The  yield  is  about  li  to  4  galls,  of  liquid  per  1000  cb.  ft. 
of  gas,  and  the  products  range  from  0-676  to  0-582 
sp.  gr.  The  latter  constitute  the  "  wild  "  products  and 
lose  from  10  to  50%  on  exposure.  The  methods  of  testing 
the  natural  gas  include  determinations  of  the  sp.  gr.  and 
solubibty  in  "  claroline  "  oil,  kerosene,  alcohol  or  obve 
oil,  combustion  analysis,  and  practical  trials  at  the  well- 
head with  gasometer  and  compressor.  Gases  with  density 
as  low  as  0-81  (air=l)  and  as  high  as  1-64  have  been  used, 
while  natural  gas  with  an  absorption  coefficient  of  only 
30  (in  "  claroline  "  oil)  is  being  compressed.  The  absorp- 
tion test  is  made  by  shaking  100  c.c.  of  the  gas  with  "  claro- 
line "  oil  or  with  50  c.c.  of  alcohol.  Few  plants  deal  with 
as  little  as  40,000  cb.  ft.  of  gas  daily,  and  the  most  success- 
ful use  at  least  125,000  cb.  ft.  Great  variations  in  quantity 
and  composition  of  the  gas  may  be  shown  by  adjoining 
wells.  A  plant  costing  $9000  to  $10,000  (£1850  to  £2055) 
will  deal  with  500,000  cb.  ft.  of  gas  per  day,  and  can  be 
worked  by  two  men.  (See  also  this  J.,  1912,  630  ;  1913, 
999,  1096.)— C.  A.  51. 

Petroleum  from  Bioritsu,  Formosa  ;    A  study  of  the  crude 

.     T.  Katayama.     J.   Ind.   Eng.  Chem.,   1914,  6, 

469 — 471. 

The  most  important  oil  deposit  in  Formosa  is  at  Shukko- 

kosio,  7  miles  south  of  Bioritsu.     The  crude  oil  is  a  clear. 

i    mobile,  brownish  liquid,  which  solidifies  at  0°  C.     It  has 

'    the  sp.  gr.  0-831  at  15°  0.  and  yields  the  following  fractions 

■   on  distillation  :  below  100°  C,  1-5%  by  vol.  ;   100°— 125°, 

15-8  (sp.  gr.  0-7770)  ;    125s— 150°,  21-8  (0-7980)  ;    150°— 
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175°,  12-2  (0-8155)  ;  175°— 200°.  8-8  (0-8205) ;  200"— 225°, 
7-8  (0-8360)  ;  225°— 250°,  7-6  (0-8585)  ;  250°— 275°,  7-5 
(0-8790)  ;  275°— 300°  C,  4-3  ;  residue,  13-2%  by  vol. 
(solid  at  ordinary  temperature).  The  kerosene  fraction 
(150° — 275°  C.)  after  being  refined  by  the  usual  method 
could  not  be  used  as  a  lamp  oil  owing  to  its  very  6moky 
flame.  The  smoky  constituents  appear  to  be  aromatic 
hydrocarbons  ;  they  are  soluble  in  acetic  anhydride,  are 
readily  nitrated,  and  have  a  higher  sp.  gr.  than  the  non- 
smoky  constituents.  They  can  be  removed  by  treating 
the  oil  with  a  sufficient  quantity  of  concentrated  sulphuric 
acid,  especially  on  heating  to  100°  C.  By  treating  the 
kerosene  with  5%  of  sulphuric  acid  for  5  hours  at  100°  C. 
an  oil  giving  a  non-smoky  flame  was  obtained,  and 
the  quality  improved  as  the  proportion  of  acid  was 
increased. — A.  S. 

Paraffin  wax  ;    Separation  of from  petroleum   oils   by 

cold   methods.     M.    A.    Rakusin.     Petroleum,    1914,    9, 
1374—1375. 

By  centrifuging  petroleum  oils  at  the  ordinary  tempera- 
ture the  proportion  of  paraffin  wax,  asphaltic  substances, 
etc..  is  reduced,  as  is  indicated  by  the  lowering  of  the 
solidification  pt.  [e.g.,  from  9°  C.  to  6°  C).  This  effect 
increases  with  the  decrease  in  the  temperature  of  centri- 
fuging. Thus  at  5°  C.  the  solid,  pt.  of  the  oil  was  reduced 
from  9°  C.  to  1°  C.  Carbonaceous  substances  ("  kohligen 
Substanzen  ")  are  also  partially  eliminated,  as  is  shown  by 
the  increase  (about  30%)  in  the  "  carbonisation  constant" 
of  the  oil  (see  this  J.,  1909,  514).  The  sp.  gr.  of  the  oil  is 
reduced  (e.g.,  from  0-8619  to  0-8549).— C.  A.  M. 

Naphthenic   acids ;    Experiments    upon    the    deodorisation 

of .     E.  Schmitz.     Les  Matures  Grasses,  1914,  7, 

4115—4117. 

Hexa-  and  hepta-naphthenic  acids,  prepared  syntheticallv, 
had  an  odour  similar  to  that  of  the  technical  products,  but 
by  distillation  at  250°  C.  (90  mm.  pressure),  the  odour  was 
considerably  diminished  though  not  eliminated.  By 
treating  the  "  petroleum  acids  "  of  the  alkaline  lyes  from 
the  refining  of  lamp  oils  with  dilute  sodium  carbonate 
solution,  "  salting  out  "  the  naphthenic  soaps,  liberating 
the  naphthenic  acids,  and  repeating  the  process  several 
times,  the  final  product  had  only  a  very  faint  odour.  The 
oxygenated  compounds  insoluble  in  sodium  carbonate 
solution  but  soluble  in  potassium  hydroxide  solution  were 
of  a  phenolic  character,  and  had  a  dark  colour,  and  an 
intense  penetrating  odour.  They  could  be  brought  into 
solution  in  the  naphthenic  soap  by  adding  a  very  small 
amount  of  sulphuric  or  hydrochloric  acid.  They  gave  an 
intense  bluish-green  coloration  with  copper  salts,  and  to 
their  presence  is  attributed  the  well-known  reaction  of 
naphthenic  acid  with  copper  salts.  This  reaction,  how- 
ever, is  by  no  means  characteristic,  since  copper  oleate  is 
also  Boluble  in  petroleum  spirit.  It  is  suggested  that  the 
"  oil,"  which  forms  a  layer  beneath  naphthenic  soaps 
when  "  salted  out,"  should  be  used  as  a  basis  of  green 
lacquers,  for  wood,  etc.  It  forms  about  1%  of  the  crude 
"  petroleum  acids."  Hydrogenation  in  presence  of  a 
catalytic  agent  did  not  affect  the  odour  or  properties  of 
crude  naphthenic  acids.  Treatment  with  ozonised  air  for 
1J  to  2  hours  at  14-3°  to  16-5°  C.  caused  slight  reduction  in 
the  odour  and  colour,  and  increased  the  sp.  gr.  (e.g.,  from 
0-9622  to  0-9665).  At  50°  C.  ozone  caused  slight  bleaching, 
followed  by  the  formation  of  a  yellow  precipitate,  whilst  at 
100°  C.  it  produced  polymerisation  changing  the  colour 
of  the  acids  to  wine  red,  but  not  improving  the  odour. 
Treatment  with  ozone  for  a  short  time  at  a  low  tempera- 
ture would  be  useful,  provided  that  the  naphthenic  acids 
had  first  been  freed  from  the  malodorous  phenolic  sub- 
stances by  treatment  with  sodium  carbonate  or  pre- 
liminary "  salting  out  "  as  described. — C.  A.  M. 

Thermal  phenomena  in  carbonisation.     Hollings  and  Cobb. 
See  IIb. 

Iodine   value   of  linseed  and  petroleum   oils.     Smith   and 
Turtle.     -See  XII. 

Talc  as  a  lubricant.     Thalberg.    See  XII. 


Power  [gas]  from  spent  tan.     Parker.     See  XV. 

Patents. 

[Peat]  Fuel ;  Production  of .     T.  0.  Franke,  London. 

Eng.   Pat.   12,233,  May  26,   1913.     Under  Int.  Conv., 
Nov.  9,  1912. 

Combustible  substances,  such  as  coke  dust,  which  are 
mixed  with  peat  to  facilitate  the  escape  of  water  under 
the  press,  are  rendered  impervious  by  impregnating  them 
with  solid  or  liquid  organic  substances. — O.  E.  M. 

Coke-ovens.     N.    Schuster,    London.     Eng.    Pat.    29,494, 
Dec.  22,  1913. 

To  avoid  overheating  the  gas  with  which  regenerative 
coke-ovens  are  fired,  cold  air  is  drawn  through  channels, 
parallel  and  adjacent  to  the  gas  passages,  by  connecting 
the  channels  with  the  uptake.  The  gas  nozzles  deliver 
into  a  chamber,  with  inclined  walls,  below  the  heating 
flues,  and  are  thus  protected  from  falling  debris.  The 
gas  pressure  is  maintained  at  the  inner  ends  of  the  gas 
passages  by  gradually  diminishing  their  cross-sectional 
area  and  providing  an  intermediate  auxiliary  gas  passage. 

*  —O.  E.  M. 

Coke-oven.     F.   W.   Sperr,  jun.,  Chicago,   El.     U.S.  Pat. 
1,097,196,  May  19,  1914  ;  date  of  Appl.,  Jan.  31,  1914. 

In  a  regenerative  coke-oven,  the  fuel  passages  underneath 
the  heating  flues  are  provided  with  valves  to  admit 
air  for  consuming  carbon  deposits  therein,  the  arrange- 
ment being  such  that  half  the  passages  can  be  so  treated 
while  the  other  half  are  in  use  for  heating  the  oven. 

— H.  H. 

Gas  ;  Charging  or  discharging  retorts  used  in  the  manufacture 

of .     Drakes  Ltd.  and  A.  Dobson,  Halifax.     Eng. 

Pat.  4105,  Feb.  18,  1913. 

The  vertical  or  inclined  retort  is  closed  below  by  two 
concentric  semi-cylindrical  drums,  one  fitting  just  inside 
the  other,  and  both  having  toothed  cutting  edges.  The 
drums  are  rotated  in  opposite  directions.  When  the 
drums  are  in  one  position  the  coke  in  the  lower  portion  of 
the  retort  descends  into  the  open  side  of  the  inner  drum  ; 
the  cutting  edges  of  the  drums  then  approach  each  other 
and  detach  the  coke  in  the  drum  from  that  in  the  retort. 

—J.  L.  F. 


Gas  retorts  ;  Drawing  and  charging -.     H.  Bird  and  G. 

Hayter,    Hayes.     Eng.    Pat.    12,976,   June  4,   1913. 

The  coal  is  held  in  position  in  the  retort  by  means  of  a 
suitable  frame,  carrying  hinged  plates,  during  the  with- 
drawal of  the  scoop,  the  frame  being  subsequently  with- 
drawn by  independent  mechanism.  The  coke  is  removed 
by  telescopic  channel  irons  severally  fitted  with  rake  and 
plate,  which  ride  up  on  their  hinges  upon  insertion  into 
the  retort,  but  engage  with  the  coke  upon  withdrawal. 
The  plate  travels  twice  as  fast  as  the  rake,  both  being 
arranged  to  complete  their  working-stroke  simultaneously. 

— J.  L.  F. 

Vertical    retorts   for    carbonising    coal;    Heating    of • 

A.  M.  Duckham,  Ashtead.  Eng.  Pat.  12,338,  May  27, 
1913. 
The  air  or  air  and  gas  are  preheated  by  means  of  the  heat 
of  the  coke,  by  passing  them  through  flues  disposed  around 
the  lower  part  of  the  retort.  In  contact  with  these  flues 
is  a  second  set  of  flues  through  which  the  waste  gases 
from  the  heating  flues  are  passed  in  order  further  to 
augment  the  temperature  of  the  air  or  gas. — J.  L.  F. 

Gas  and  coke  ;  Process  for  the  immediate  fractional  recovery 
of  the  bye-products  obtained  in  the  production  of  iUuminat 

ing  town .     J.  Fischer,  Vienna.     Eng.  Pat.  21,290, 

Sept.  20,  1913. 
The  gases  issuing  from  the  retorts  are  passed  in  a  tbii 
stream  through  a  series  of  vertical  hollow  plate  condenser! 
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maintained  at  various  temperatures  by  the  circulation  of 
air  and  water  respectively.  The  air  cooled  condensers 
are  cooled  bj  a  single  current  of  the  cooling  medium,  which 
it  reduced  in  teraporatnre  where  necessary  in  passing  from 
one  condenser  to  another  by  circulation  through  long 
ptpet  exposed  to  the  air. — H.  H. 

W'alir-gas  ;    Apparatus   for    producing .      A.    Chourv, 

Naiitcrrv.   France.      Km;.   Pat.    19,303.  Aug.  -'7.   1913.' 

Iv  ■  generator  in  which  the  air-blast  passes  upwards  and 
the  steam-Mast  downwards  through  the  fuel,  the  air  and 
•team  an-  preheated  by  passing  through  coiled  pipes 
arranged  in  an  annular  chamber  between  the  generator 
walls  and  an  outer  casing. — A.  T.  L. 

Oas  producers.     A.   Sahlin,   Brussels.     Eng.    Pat.    27.S88, 
Dec.  4,  1913. 

The  blast  is  distributed  by  a  central  stepped  conical 
grate  (shown  in  plan  in  the  figure)  carried  by  a  revolving 
water-sealed  ash-pan  and  having  annular  orifices  between 


the  successive  steps,  d.  The  several  steps,  d,  of  the  grate 
are  triangular  pyramidal  frustums  with  convex  sides, 
so  proportioned  that  the  smallest  radius,  OA,  of  the  base 
of  each  frustum  is  equal  to  the  extreme  radius,  OB,  of 
the  base  of  the  next  frustum  above  it,  whereby  the  blast 
is  distributed  as  an  even  sheet  and  the  fuel  receives  a 
geotta  undulatory  and  gyratory  motion.  The  ash-pan 
also  carries  a  cam-shaped  scraper  formed  in  two  vertical 
steps,  a1,  o2,  a3,  and  ft1,  62,  b3,  above  which  is  a  vertical 
»all,  C,  of  the  same  shape  as  the  lowest  section  of  the 
conical  grate,  which  ensures  the  passage  of  the  ashes  into 
the  pockets  formed  by  the  cam-shaped  scrapers. — A.  T.  L. 

Gas  producer.  H.  Poetter.  Dusseldorf.  Germanv.  U.S. 
Pat.  1,097,141,  Slav  19,  1914;  date  of  Appl.,  Nov.  28, 
1013. 

A  portion  of  the  cylindrical  wall  of  a  gas  producer  is 
rotatable  and  carries  a  hollow  stirrer  which  projects 
literally  into  the  distillation  zone  of  the  producer.  As  the 
stirrer  rotates,  it  is  simultaneously  oscillated  in  an  upward 
and  downward  direction  by  an  eccentric.  The  stirrer  is 
cooled  by  circulation  of  air  therein. — H.  H. 

Crtu;  Manufacture  of .     H.    W.    Benner,   Bethlehem, 

Pa.,  Assignor  to  International  Gas  Development  Co., 
New  York.  U.S.  Pat.  1,097,513,  May  19,  1914  ;  date 
of  Appl.,  Feb.  25,  1914. 

Ths  coal  is  charged  into  vertical  retorts  which  have 
| ■rvviously  been  heated  to  a  temperature  sufficiently  high 
to  initiate  the  distillation,  and  water-gas  is  then  "passed 
through  the  charge  from  below  in  sufficient  quantity  to 
want  the  deposition  of  carbon  from  the  distilling  gases 

-!«'n  the  walls  of  the  retort.  The  water-gas  is  preferably 
produced  by  forcing  steam  through  a  layer  of  incandescent 

•ke  introduced  at  the  bottom  of  the  retorts  before  they 
ire  charged  with  coal.— H.  H. 


r;    Process  for   On    treatment   of .     Berlin- 

Anhaltis. -In-    Maschinonban  A    G       Qe».     Pat*.    209,668, 
llaj    10,  1913,  and  272,985,  Oct.  22,  l!H:i. 

(1).  The  gas  liquor  is  tirst  introduced  into  a  vessel  heated 
by  the  waste  heat  of  the  retort-furnace,  whereby  a  portion 
of  the  volatile  ammonia  is  expelled,  and  the  remainder  is 
then  driven  off  bj  heating  toe  liquor  more  strongly  in  a 
see. mil  vessel.  The  hot  liquor  from  this  second  vessel 
serves  to  heat  the  acid  bath  in  which  the  volatile  ammonia 
is  absorbed  and  then  passes  to  the  water-seal  of  the  retort- 
furnace  to  be  evaporated  beneath  the  grate.  (2)  Tho 
evaporating  vessels  in  which  the  liquor  is  heated  strongly 
to  drive  off  the  bust  portions  of  the  volatile  ammonia  are 
disposed  in  the  masonry  at  the  top  of  tho  retort-furnace. 

— A.  S. 

Ignition  of  gases  ;   Apparatus  for  determining  the  speed  of 

by  measuring  the  inner  cone  of  the  flame.    M.  Hofsass. 

Ger.  Pat.  272,705,  Aug.  28,  1913. 

The  gas  is  burnt  in  a  Bunsen  burner  connected  at  its 
lower  end  with  a  pressure-gauge  and  a  regulator  for 
ensuring  a  constant  pressure  and  at  its  upper  end  with  a 
device  whereby  the  height  of  the  inner  cono  of  the  flame 
can  be  measured  or  recorded  photographically.  The 
supplies  of  gas  and  of  air  are  so  regulated  that  the 
inner  flame  has  approximately  the  shape  of  a  right  cone, 
the  surface  of  which  is  directly  proportional  to  its  height. 
The  speed  of  ignition  of  the  gas  is  equal  to  the  quotient  of 
the  velocity  at  which  the  mixture  of  gas  and  primary  air  is 
supplied  to  the  burner  and  the  surface  of  the  inner  cone 
of  the  flame.  For  example,  under  similar  conditions  the 
surface  of  the  inner  cone  of  a  carbon  monoxide  flame  is 
about  six  times  that  of  the  inner  cone  of  a  hydrogen  flame, 
the  speed  of  ignition  of  hydrogen  being  six  times  greater 
than  that  of  carbon  monoxide. — A.  S. 

OiU  ;     Treatment    of  for    cracking,    particularly  for 

the  manufacture  of  liquid  combustibles.     C.  E.  C.  Luck, 
Dartford,  Kent.     Eng.  Pat,  12,059,  May  23,  1913. 

Liquid  fuel  for  internal-combustion  engines  is  made  by 
fractionally  distilling  a  mixture  of  petroleum  (sp.  gr.  not 
exceeding  0-805),  benzene,  a  gum  resin  or  a  resin  and 
picric  acid.  For  example,  12  galls,  of  90%  benzene  are 
mixed  with  84  galls,  of  petroleum  and  a  solution  of  5  lb.  of 
rosin  in  1J  galls,  of  90%  benzene.  A  solution  of  5  lb.  of 
picric  acid  in  2i  galls,  of  90%  benzene  is  stirred  in  and  the 
mixture  distilled.  The  distillate  passing  over  between 
125°  and  205°  C,  forming  about  75 — 80%  of  the  original 
volume,  is  collected,  and  any  further  distillate  is  added 
to  the  original  mixture. — A.  T.  L. 

Combustible     mixtures    for     internal-combustion     engines. 

G.  E.  HeyL  London.  Eng.  Pat.  18,417,  Aug.  13,  1913. 
Rich  gases  such  as  acetylene,  coal  gas,  etc.,  are  diluted 
with  air  sufficiently  to  preclude  ignition,  and  free  hydrogen 
is  added  in  sufficient  quantity  to  propagate  ignition  through 
the  mixture  in  the  manner  described  in  Eng.  Pat.  4570  of 
1913  (this  J.,  1913,  903).— A.  T.  L. 

Process  for  obtaining  sulphur  by  the  interaction  of  sulphur 
dioxide  and  hydrogat  sulphide.     Ger.  Pat.  272.474.     See 

vn. 

Gas  analysis  apparatus.     Eng.  Pat.   17,676.     See  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Carbonisation;    Thermal  phenomena  in .     H.  Hollings 

and  J.  W.  Cobb.  J.  Gas  Lighting,  1914,  126,  917—924. 
BrrrMisors  coals,  anthracites,  cannel  coal,  cellulose  and 
dehydrated  cellulose  were  heated  under  the  same  condi- 
tions as  a  sample  of  coke,  and  the  temperature  compared 
with  that  of  the  coke  in  order  to  determine  when  heat  was 
being  absorbed  or  evolved  by  the  decomposition  of  the  coal 
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or  cellulose.  In  all  cases,  distillation  commenced  at 
250°  C,  and  up  to  1100°  C.  various  exothermic  and 
endothermic  stages  of  the  distillation  were  observed. 
The  total  quantity  of  heat  evolved  or  absorbed  on  balance 
was  very  small.  With  coal  there  was  no  sudden  decompo- 
sition at  a  definite  temperature  such  as  occurs  with 
cellulose.  In  a  typical  experiment  with  bituminous  coal 
containing  40-2%  of  volatile  matter,  endothermic 
reactions  predominated  up  to  410°  C,  exothermic  from 
410°  to  470°  C,  and  endothermic  from  470°  to  610°  C. 
The  exothermic  stage  above  610°  C.  was  always  very 
marked,  and  was  interrupted  between  750°  and  800°  C. 
Exothermic  reactions  probably  continue  to  a  higher  tem- 
perature. The  evolution  of  heat  above  610°  C.  was 
probably  due  to  reactions  in  which  methane  was  produced, 
these  reactions  being  succeeded  at  750°  C.  by  others  in 
which  large  quantities  of  hydrogen  were  formed. — A.  T.  L. 


Coal-gas  and  petrol  [air-]  gas  [jor  lighting']  :  a  comparison. 

E.  Scott-Snell.     J.  Gas  Lighting,  1914,  126,  708—710. 

(See  also  this  J.,  1913,  128.) 
For  equal  amounts  of  heat  of  combustion,  petrol  air-gas 
with  petrol  at  Is.  lOd.  per  gall,  costs  four  times  as  much 
as  coal-gas  at  2s.  2d.  per  1000  cb.  ft.  When  used  in 
incandescence  burners  for  lighting,  taking  into  account 
the  lower  density  and  the  smaller  proportion  of  added  air 
in  the  case  of  petrol  air-gas  the  author  calculates  that 
coal  gas  must  be  supplied  to  the  burner-nozzle  at  a  pressure 
10-3  times  as  great  as  for  petrol  air-gas  in  order  to  form 
a  completely  combustible  mixture  moving  with  the  same 
velocity.  Hence  low-pressure  petrol  air-gas,  at  say  2  ins. 
water  column,  produces  a  lighting  effect  similar  to  that  of 
high-pressure  coal-gas  at  about  20  ins.  water  column. 
Light  petrol  has  been  found  to  give  9350  candle-power-hours 
per  gall.,  and  assuming  a  lower  efficiency  than  this,  the 
cost  is  calculated  at  2-5d.  per  1000  candle-power-hours, 
with  petrol  at  Is.  lOd.  per  gall.  On  this  basis,  petrol-air 
gas  cannot  compete  with  coal-gas  in  towns  ;  it  is,  however, 
much  cheaper  than  acetylene  lighting,  estimated  to  cost 
6-7d.   for   1000  candle-power-hours.— A.  T.  L. 


Electrodes;      Light  from    unconsumed .     A.  Vosmaer. 

Met.  and  Chem.  Eng.,  1914,  12,  377—379. 

If  the  discharge  from  a  Ruhmkorff  induction  coil  equipped 
with  a  modern  Wagner  hammer  be  made  to  pass  between 
2  nickel  wires  about  2  mm.  apart,  the  ends  will  burn  and 
form  globules.  If  now  the  distance  is  increased  to  3 — 4 
mm.,  the  wires  will  go  on  glowing  without  further  adjust- 
ment. No  oxidation  or  vaporisation  takes  place,  as  the 
distance  between  the  wires  remains  the  same,  and  spectro- 
scopic examination  shows  a  continuous  spectrum  without 
lines.  Platinum  wires  melt  rapidly  under  the  same 
conditions.  If  a  copper  wire  is  substituted  for  one  of  the 
nickel  wires,  the  nickel  electrode  glows  while  the  copper 
electrode  remains  dark. — W.  R.  S. 


Patents. 

Distillation  of  wood,  soft  coal,  lignite,  peat  and  shale,  and 
utilisation  of  the  products  of  the  distillation  for  creosoting 
timber  and  for  other  purposes.  D.  de  Nagy,  London. 
Eng.  Pat.  12,427,  May  28,  1913. 
The  wood  or  other  material  is  stacked  upon  a  circular 
platform  beneath  which  are  a  number  of  chambers, 
separated  by  radial  walls,  communicating  with  a  central 
chimney.  The  wood,  etc.,  is  covered  in  with  cardboard 
saturated  with  soluble  glass,  and  with  an  outer  layer  of 
earth,  in  which  suitable  holes  are  made  to  maintain 
combustion.  The  mass  is  ignited  in  the  interior,  and  the 
distillation  products  pass  downwards  through  gratings 
into  the  chambers  beneath  the  platform,  and  thence  to 
the  chimney,  the  draught  being  regulated  by  a  damper. 
The  condensed  portions  of  the  distillate  are  run  off  from 
the  chambers.  Two  or  four  of  the  chambers  are  fitted 
with  air-tight  iron  linings  and  connected  with  compressors 
so  that  wood  can  be  creosoted  in  them  with  the  fresh 
products  of  distillation. — A.  T.  L. 


Combustion  of  combustible  mixtures.  Furnaces  or  other 
heating  apparatus.  C.  D.  McCourt  and  Bonecourt 
Surface  Combustion  Limited,  London.  Eng.  Pats. 
11,956  and  11,957,  May  22,  1913. 

The  apparatus  described  in  Eng.  Pats.  25,808  and  29,430 
of  1909  (this  J.,  1910,  1448)  is  provided  with  a  chamber 
in  which  the  sprayed  liquid  fuel,  or  gas,  is  mixed  with  air 
and  partially  burnt,  before  reaching  the  region  of  surface 
combustion. — O.  E.  M. 

Heating  or  cooling  fluids  ;  Apparatus  for  — — .  H.  B. 
Watson  and  T.  C.  Billetop,  Newcastle-on-Tyne.  Eng. 
Pat.  19,970,  Sept.  4,  1913. 

The  apparatus  of  surface-condenser  type  described  in 
Eng.  Pat.  7023  of  1911  is  made  more  efficient  by  providing 
diaphragms  to  promote  the  circulation  of  the  cooling 
water  round  the  tubes  and  of  the  liquid  to  be  cooled 
within  them,  by  making  the  ends  of  the  tubes  bell-mouthed, 
and  by  leading  the  hot  liquid  in  at  the  top  and  the  cooled 
liquid  out  at  the  bottom,  to  assist  in  maintaining  its  flow. 

— O.  E.  M. 

Incandescent  body  for  electric  glow  lamps,  and  process 
for  the  manufacture  of  such  bodies.  A.  Just,  Budapest, 
Hungary.  Eng.  Pat.  8956,  April  16,  1913.  Under  Int. 
Conv.,  April  18,  1912. 

Filaments  are  made  from  a  micro-crystalline  solid  solution 
in  tungsten  of  01  to  3-0%  Cr,  V,  Mo,  Th,  Ti,  Mn,  Bi,  U 
or  Zr.  Such  solutions  are  made  by  melting  the  metals 
together  in  vacuo  in  an  electric  furnace  with  tungsten 
electrodes,  or  by  compressing  the  powdered  metals  into 
the  form  of  a  rod  and  passing  an  electric  current  through 
the  rod.  The  hot  metal  is  chilled  by  immersion  in  oil  or 
water,  and  finally  tempered  by  heating  to  1200°  C.  and 
allowing  to  cool  slowly,  rolled  or  hammered,  and  drawn 
into  the  required  form. — A.  T.  L. 

Arc-light    carbons.      H.    Ayrton,    London.      Eng.    Pats 
22,319,  Oct.  3,  1913,  and  7792,  March  27,  1914. 

The  negative  carbon  is  coated  with  a  thin  film  of  coppei 
or  other  material  less  combustible  than  carbon.  The 
copper  is  volatilised  to  a  distance  from  the  arc  depending 
on  the  thickness  of  the  coating,  and  the  thickness  h 
therefore  determined  so  as  to  give  a  carbon  tip  taperec 
to  such  a  length  as  ensures  a  steady  arc,  and  a  rate  o! 
burning  equal  to  that  of  the  positive  carbon.  The  negativ 
carbon  is  made  hollow  but  closed  at  the  outer  end,  tin 
hole  being  of  such  size  that  the  arc  completely  surround 
it.  There  may  be  a  central  pencil  of  carbon  within  th' 
hole.  For  an  open  direct-current  arc  using  a  current  o 
85  amperes  with  a  cored  positive  carbon,  the  negative 
carbon  is  made  12  mm.  diam.  with  a  hole  2  mm.  diam 
and  a  coating  004  mm.  in  thiokness.  The  cross-sectio 
of  the  negative  carbon  is  less  than  half  that  of  the  ordinar 
carbon,  and  the  arc  throws  less  shadow. — A.  T.  L. 

White  light  resembling  normal  daylight ;  Production  of 

P.  Grosheintz,  Basel,  Switzerland.  Eng.  Pat.  26,11 
Nov.  14,  1913.  Under  Int.  Conv.,  Nov.  16,  1912. 
The  light  is  produced  b}'  surrounding  an  incandescent 
electric  lamp  or  other  source  of  light  radiating  an  exce? 
of  reddish-yellow  rays  with  an  envelope  consisting  solel 
of  cobalt  blue  glass  of  the  requisite  tint  and  intensity. 

— H.  H. 


III.— TAR  AND  TAR  PRODUCTS. 

Trinitrotoluene  ;     Waste  product  from  the   manufacture 

.     E.  Molinari  and  M.  Giua.     Z.  ges.  Schiess-  ui 

Sprengstoffw.,   1914,  9,  239. 
The  heavy  duty  on  spirit  in  Italy  renders  it  impossil 
to  make  trinitrotoluene  from  the  residues  obtained  in  t 
manufacture   of   dinitrotoluene   for   dyes,   as   is  done 
Germany.     A  dinitrotoluene  must  be  prepared  of  sufnou 
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parity  to  yield  on  nitration  a  trinitrotoluene  nieltin 

\.  1 1 1 1.  »i 1 1    purification.     The  orange-red  oflj    liquid 

removed    by    tho   centrifugal   from   crude   dinitrotoluene 

nded     for     further     nitration     was     investigated.     A 

i  of  fraol al  distillations  and  crystallisations  showed 

i  contain  rn-  and  p-nitrotolnenc,   1.2.4-dinitrotolueno, 
tituting    -ii",,   of    the   oil,    1.2.5-,    1 .2.6-,    and    1.3.4- 
dinitrotoluene,    1.2.3.5-   or    1.2.3.6-trinitrotoluone   (a    new 
i,    l.2.4.6-trinitrotoluene  and   a  crystalline  sub- 
probably   consisting   of   nitroxylonea. — 0.  E.  M. 


Hiiro-compounds  ;     Investigations   mi .  I.   Mutual 

■  <  in  the.  solid  itat  .   M.  Giua. 
Ber.,  1914,  47,  1 7 1  s:  —  17iT3. 

fluidity  of  tho  oil  obtained  as  a  by-product   in  the 

m  of  1.2.4-dinitrotoluene  is  evidently  due  t"  the 

mutual    solubilities    of     tho    isomerides    present.     Four 

>ms  were  studied:    p-nitrotolueno  and    1.2.4-dinitro- 
1.2.0-     and     1.2.4-dinitrotolucno,     1.2.4-dinitro- 

[ii-  and  1.2.4.6-trinitrotoluene.  In  all  cases  the 
melting-point  curves  had  a  horizontal  portion  indical 
the  formation  of  a  compound,  which  contained  in  general 
1  tnol~.  of  the  lower  to  2  of  the  higher  nitro-compound, 
an  1  was  completely  dissociated  in  the  liquid  state.  These 
OOmpounds   form   so   slowly    that    the   metastable   region 

1  be  investigated,  so  thai  in  all  easts  but  the  last  the 
mristence  of  a  metastable  eutectic  point  could  be  demon- 
•trited.— 0.  K.  -M. 


Patent. 

Pitch  filler.     A.  Michel,  jun.     Ger.  Pat.  273,604,  Sept.  25, 
1913. 

The  apparatus  comprises  a  steam-jacketed  vessel  divided 
into   three   superposed   compartments.     Tho   crude   pitch 
is  melted  in  the  top  compartment,  and  Sows  through  a 
into  the  middle  compartment,  in  which  is  the  filter 
proper,    consisting    of    three    vertical    concentric    gauze 
Its,    the    innermost    one    having    tho    finest    mesh. 
From  the  interior  of  the  filter,  the  pitch  passes  through 
dve,  operated  from  outside,  into  the  bottom  compart- 
ment, from  which  it  is  drawn  off. — A.  S. 


IV.- COLOURING  MATTERS  AND  DYES. 

Indiyoid  dyestuffs.     P.   FriedlSnder  and   F.   Risse.     Ber., 
1914,  47,  1919—1929. 

ffs    of    the    indigo    type    but    with    the    group 
:  CfLCH  :     introduced    between    the    two    symmetrical 

t  the  molecule  show  only  insignificant  differences 
in  shade  from  the  parent  substances.     Thus  the  dyestuff, 

/CO\ 

CH.CH  :C<  I    ,H,.  which  is  obtained 

XH 


v,H,  )C: 

from   indoxyl   and    glyoxal,    hardly   differs   from    indigo. 

I    is  products  have  been  prepared  from  hydroxythio- 

sne  and  glyoxal  and  from  cumaranone  ana  glyoxal. 

•  an  extra  C.H,  residue  is  introduced  above,  so  bv 

|  the  use  of  maleic  aldehyde  the  residue  :  CH.CH  :  CH.CH  : 

can  be  introduced  into  known  types  of  dyestuffs.     In  a 

similar  manner  phthalic  aldehyde  gives  dyestuffs  of  the  type 

yCOx  .CO. 


C.H, 


\8/ 


C  :  CH-C        C.CH  :  C 


CH< 


> 


H 


\l 


> 


H, 


m   ch 

and  terephthalic  aldehyde  analogous  products.  In  general 
the  introduction  of  long  chains  of  conjugated  double  linkages 
in  this  manner  in  the  indigo  series  has  the  effect  of  displac- 
shade  of  the  dyestuff  towards  the  violet  end  of  the 
'liectrum,  instead  of  the  expected  deepening  of  the  shade. 


With   the  exception  of  the  cumaranone  derival 
new  dyestuffs  give  vats  with  hydrosulphito  and  d 
usual    wa\ .     A    displa  omi  at  of  th 
linkages  is  probable,  •  ./.. 

COv  xo 

C.H,  C:CH.CH:C<  I    H,  -* 

Ml 


v.. 


C.H, 


i  (iilli 
Ml 


i  .i  II  :(  II ■< 


I   OH) 
Nil 


<  J«. 


The  new  leuoo  compounds  are  ooloured  intensely   orange- 
yellow  to  orange-red  like  the  analogous  dihydroxydithio- 
tene-ketone 


COH 


i    OH 


C.H  /  'V.CO.C'f      C.H, 


'V 


whence  it  would  appear  that  the  .f  II  :  CH.  and  the  .CO. 
group  have  the  same  tinctorial  effect.  The  new  d\. -stuffs 
from  phthalic  and  terephthalic  aldehydes  give  colourless 
rate  which  oxidise  first  to  a  blue  and  then  to  tie-  original 
orange  red.  This  suggests  an  intermediate  quinonoid 
reduction  phase. 


C,H, 


(  (nil) 


V'.CH:C6H,  :CH.' 


(  dill 


, 


C.H,. 


giving  finally, 


C.H,, 


•C(0H)„ 


i  '.cil,C(H1.CII,C 


|   OH) 


Anthanthrone,  I.  L.  Kalb.  Ber.,  1914,  47,  1724—1730. 
1  1  -DINAPHTHYT.-8-8'-  and  2-2'-dicarboxylic  acids,  on 
treatment  with  acid  condensing  agents  such  as  sulphuric 
acid,  chlorosulphonic  acid,  or  aluminium  chloride,  both 
yield  the  same  new  quinone  called  anthanthrone." 
Fusion  of  the  carboxylic  acids  with  alkali  yields  the  quinone 
together  with  a  hydroxy-derivative.  Anthanthrone  is  a 
characteristic,  orange  coloured,  vat  dyestuff,  soluble  in 
aniline,  very  slightly  soluble  in  ether,  acetic  acid,  alcohol 
and  benzene.  giving  pure  yellow  coloured  solutions,  and 
crystallises  from  nitrobenzene  in  orange  coloured  flat 
spears  melting  above  300'  ('.  It  dyes  cotton  orange 
yellow  shades  of  excellent  fastness  to  alkalis  and  oxidising 
agents. — G.  H.  F. 

Azine,  azorine  and  thiaane  dyestuffs  ;   The  constitution  and 

colour     of .     Quinone-imide     dyestuffs.     III.      F. 

Kehrmann,  E.  Havas  and  E.  Grandmougin.  Ber., 
1914,47,  1881—1903. 
The  absorption  in  the  visible  and  invisible  portions  of 
the  spectrum  of  a  large  number  of  dyestuffs  of  the  above 
groups  has  been  determined.  The  tinctorial  efl 
observed  with  a  series  of  salts  of  the  dyestuffs,  with  increas- 
ing concentration  of  acid  in  the  solution,  agree  with  the 
theories  as  to  the  constitution  of  such  salt-  previously 
advanced  by  the  authors.  (See  this  J.,  191  I,  l83,  973, 
1001.)— J.  B. 

Phenols    and    phenol    ethers;      Combination    of with 

diazo-compounds.  K.  H.  Meyer,  A.  Irschick  and  H. 
Schlosser.  Ber.,  1914,  47,  1741—1755. 
From  a  study  of  the  ease  with  which  various  diazo- 
compounds  combine  with  phenols  and  their  ethers  it  is 
shown  that  combination  takes  place  most  readilv  the 
more  "  negative  "  are  the  substituted  groups  in  the  diazo- 
compound!  Thus  the  diazo-salt  of  op-dinitroaniline 
combines  instantaneously  in  acetic  acid  solution  with 
resorcinol  and  naphthol  ethers,  while  diazo-benzene  does 
not  combine  therewith.     If  the  negative  group  is  in  the 
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phenol  ether,  as  in  ^)-nitroanisol,  naphthol-ethersulphonic 
acid  or  earboxylic  acid,  or  p-nitronaphthol-ethylether, 
combination  is  hindered,  taking  place  only  very  slowly 
or  not  at  all.  The  following  compounds  are  arranged  in 
the  order  of  the  facility  with  which  they  combine : 
phloroglucinol,  a-naphthol,  resorcinol,  8-naphthol,  pyro- 
catechol.  phenol,  quinol,  o-nitrophenol.  This  order 
applies  also  to  their  respective  ethers.  In  combining 
ethers  the  alkylated  hydroxy-azo-derivative  may  be 
formed,  or  the  free  hydroxvazo-derivative  or  a  mixture 
of  the  two.  This  is  explained  by  the  direct  addition 
of  the  diazonium  salt  at  the  double  linkages  similar  to 
bromination  and  nitration  and  to  the  action  of  alkyl 
iodides  on  phenols.  A  fact  against  the  addition  theory 
is  that  phenols  substituted  in  the  ortho  or  para  position 
contain  no  labile  hydrogen  atom,  but  the  authors  find 
that  phenol  ethers  substituted  in  the  ortho  and  para 
positions  do  combine  with  diazo-compounds,  for  example, 
j)-methvlanthranolmethylether  combines  with  the  diazo 
hydrate  of  p-nitraniline  yielding  only  nitrobenzeneazo- 
anthranol,  and  this  is  explained  by  the  following  scheme  : — 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Hedychium    pulp;    Influence    of    the    addition    of to 

chemical  and  mechanical  wood  pulps  upon  the  physical 
qualities  of  paper  produced  therefrom.  C.  Beadle  and 
H.  P.  Stevens.  Chem.  News,  1914,  109,  280—  2M. 
(See  also  this  J.,  1914,  308.) 

With  chemical  wood  pulp,  10%  of  Hedychium  is  sufficient 
to  produce  self-sizing  properties,  whereas  with  mechanical 
wood  pulp  at  least  50%  is  required  ;  a  mixture  of  Hedy- 
chium with  about  40%  of  clay  also  showed  self-sizing 
qualities.  With  the  Hedychium-mechd.nica.1  pulp  mixtures, 
there  is  no  evidence  of  diminution  in  the  bursting  strain 
of  the  paper,  with  decrease  in  Hedychium,  until  the  com- 
position is  between  60  to  "0%  of  Hedychium,  but  from 
this  point  the  bursting  strain  diminishes,  and  the  pure 
mechanical  pulp  paper  has  less  than  half  the  bursting 
strain  of  the  pure  Hedychium.  With  the  Hedychium- 
chemical    pulp    mixtures,    from    pure   Hedychium    up   to 


OCHa 

C6H/^CeH4    + 
CH3 


OH 


X  :XR 


OC'H3N       .OH 
CeH/    >C6H4 


C6H  /'  V,H4      +     CH3OH 


CH 


y*\w 


N:NR 


CH-/N 


N:N-C6H4-N08 


In  support  of  the  addition  theory  the  authors  find  that        mixtures   containing   50%   of   chemical   pulp   there   is  a 

gradual  increase  in  the  bursting  strain,  and  from  th:s 
point  to  the  pure  chemical  wood  pulp  paper  there  is 
a  corresponding  gradual  decrease. — B.  N. 


unsaturated  hvdrocarbons  give  compounds  with  diazonium 
salts.— G.  H.  F. 


Selenazine     dyestuffs.     H.      Bauer. 
1873—1881. 


Ber.,      1914,      47, 


1.3 -Dinttroselexazlxe  is  obtained  by  condensing  picryl 
chloride  with  o-aminoselenophenol  and  closing  the  ring 
with  loss  of  a  mol.  of  nitrous  acid  by  boiling  in  alcoholic 
alkaline  solution.  Further  nitration  of  this  substance 
gives  1.3.6-trinitro-selenazine.  Reduction  of  the  nitro- 
compounds and  oxidation  with  ferric  chloride  gives 
1.3-diamino-  and  1.3.6-triamino-phenazselenonium 

chlorides.  The  former  gives  a  brown-green,  the  latter 
a  violet  solution  in  water.  On  tannin-mordanted  cotton 
the  triamino  dyestuff  gives  a  bluer  shade  than  the  corres- 
ponding thiazine.  The  selenazines  show  the  same 
behaviour  towards  trypanosomes  as  the  oxazines  and 
thiazines. — J.  B. 


and 

20. 


C. 


Tri-indylmethane     dyestuffs.     IV.     A.     Ellinger 
Flamand.     Z.  physiol.  Chem.,  1914,  91,  15— 

The  dvestuff  obtained  by  the  authors  by  boiling  ;}-indole- 
aldehyde  with  acid  (this  J.,  1909,  1120)  and  described  as 
a  tri-indylmethane  derivative  has  been  subsequently 
stated  to  be  a  methylindylmcthylindolidenmethane 
derivative  by  Konig  (Z.  angew.  Chem.,  22,  1967  ;  J.  prakt. 
Chem.,  [2],  84,  194),  who  obtained  it  by  acting  on  methyl- 
indole-aldehyde  with  acid  and  also  by  acting  on  2  mols.  of 
methylindole  with  one  mol.  of  orthoformic  ester  and  the 
calculated  quantity  of  concentrated  acid.  Scholtz  (Ber., 
1913,  46,  2138,  2539)  has  come  to  the  same  conclusion  as 
Konig,  preparing  the  dyestuff  from  methylindole  and 
formic  acid.  By  heating  the  aldehyde  with  dilute  acid 
or  by  a  modification  of  Scholtz's  method  the  authors  have 
obtained  a  dyestuff  (dimethylindylmethylindoliden- 
methane)  which  is  closely  related  to  the  leuco  compound 
of  trimethylindylmethane.  Further  a  tri-indylmethane 
derivative  has  now  been  prepared  from  indole-aldehyde 
and  B3-chloro-Pr2-methylindole,  which  gives  yellowish  red 
salts  and  a  yellow  colour-base.  There  is  a  possibility  here 
of  the  splitting-off  of  a  mol.  of  chloromethylindole  with 
the  formation  of  a  dyestuff  of  the  indylindolidenmethane 
group,  but  the  analysis  agrees  closely  with  the  figures  for 
a  tri-indylmethane.  It  is  not  unlikely  that  the  constitution 
of  the  product  is  largely  influenced  by  the  conditions  of 
reaction,  e.g.  concentration  of  acid,  so  that  the  different 
investigators  have  been  dealing  with  mixtures  of  dyestuffs 
of  varying  composition. — J.  B. 


Uses  of  collodion  in  leather  finishing.     Higgins.     See  XV. 

Patents. 
Cellulose    enters   of  organic    acids;    Manufacture    of , 


Treptow,  Germany.  Eng. 
Under  Int.  Conv.,  Jan.  14, 
Pat.    10,706,   May   6,    1912 


Act.-Ges.  fiir  Anilinfabrik 
Pat.  1156,  Jan.  15,  1914 
1913.     Addition   to   Eng 
(this  J.,  1913,  482). 

Cellulose  derivatives,  made  by  the  action  of  more  or 
less  concentrated  nitric  acid  on  cellulose,  are  treated  by 
the  usual  methods  of  esterification  for  producing  cellulose 
esters. — B.  X. 

[Viscose]  Threads,  films  and  the  like  ;  Manufacture  of . 

F.    Steimmis,    Hanover,    Germany.     Eng.    Pat.    5238, 

Feb.  28,  1914. 
The  viscose  is  squirted  into  a  warm  highly-concentrated 
solution  of  a  neutral  salt  containing  a  small  percentage  of 
a  soluble  ammonium  salt,  and  the  thread  is  then  exposed 
to  the  air  for  some  time  (see  also  Eng.  Pat.  11,104  of  1913  ; 
this  J.,  1913,  1153).— B.  X. 

Paper-pulp  ;  Production  of .     The  Watford  Engineer- 
ing Works,  Ltd.,  and  J."  Paramor,  Watford.     Eng.  Pats. 
19,427  and  24,930,  Aug.  27,  and  Nov.  1,  1913. 
The  machine  comprises  a  steeping  chamber  and  a  cylin- 
drical pulping-barrel,  traversed  by  a  rotating  shaft  carrying 
beating  arms.       The  latter,  within  the  steeping  ehambci, 
are  carried  upon  a  hollow  shaft  mounted  upon  the  rotating 
shaft,  with  means  whereby  the  relative  speeds  of  the  two 
may  be  varied  to  suit  particular  conditions  of  working. 
A  stirrer  shaft,  provided  with  arms  or  projections, 
arranged  in  the  lower  part  of  the  steeping  chamber,  ami 
the  portion  of  the  pulping-barrel  adjacent  to  the  st 
chamber  is  of  a  diameter  greater  than  the  remainder. 

— B.  X. 

Paper  ;  Drying  and  surface  finishing  of .      C.  E.  Pope, 

Holyoke,  Mass.,  U.S.A.  Eng.  Pat.  2847,  Feb.  3,  1914 
Hollow  rotating  drying  drums  are  arranged  in  two  tiers 
each  provided  with  an  endless  apron  to  guido  the  web  0 
paper  round  the  drums,  and  with  pressure  rolls  whicr 
bear  directly  upon  the  aprons  and  press  the  web  of  papa 


Vol.  XXMli  .  N..  i:i)        Cl.  VI.— BLEACIIINC;    DYEING;    PRINTING;    FINISHING 


660 


■gainst  the  drums.  The  pressure  may  be  varied  by 
. table  adjustable  rams,  which  press  against  the  bare 
carrying  the  pressure  rolls.  The  guide  rolls,  for  the 
looped  portions  of  the  aprons,  are  so  Bel  with  respect  t<> 
the  two  tiers  of  rolls,  as  to  shorten  the  gaps  which  the  end 
of  the  paper  must  traverse  in  passing  from  a  lower  to  an 
advanced  upper  drum  in  starting  after  a  break.  The 
pa|KT  is  thus  gradually  dried  and  finished,  which  givesit 
a  suitable  printing  surface  without  subsequent  calendering. 

—B.N. 

Manufacture  '<j  products  [alginates]  from  teamed,  and 
treatment  of  i»\i»r.  textiles,  etc.,  with  such  products. 
Eng.  rat.  13,777.     Set   VI. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

;  The  action  of  solutions  of  Glauber's  salt  on .       M. 

Kort.     J.  Soc.  Dyers  and  Col.,   1914,  30,  22*— 231. 

A  REPLY  to  Herz  and  Barraclough  (this  J..  1914,  470).  It 
is  shown  that  exact  tintometric  determination  of  the 
Strength  of  the  dyeings  obtained  by  Herz  and  Barraclough 
confirm  the  author's  conclusions  that  the  effect  of  sodium 
sulphate  in  dyeing  and  dyestuffs  from  a  neutral  bath 
the  amount  of  dyestufi  taken  up.  The 
author  adheres  to  his  opinion  that  the  injury  to  the  lustre  of 
wool  in  dyeing  in  the  (dauber's  salt  bath  is  caused  by  loss 
of  wool  substance  from  the  fibre  due  to  a  reaction  between 
the  salt  and  the  wool. — J.  B. 

Wool :   Sorption  [absorption  and  adsorption]  nf  some  acids 

and  non-electrolytes  by .     A.  Dietl.     Kolloid-Zeits., 

1914,  14,319—321. 

Georoievics  (this  J.,  1014.  251)  has  shown  that 
in  the  .sorption  of  acids  by  wool,  the  value  of  the  exponent  x 
:n  Boedecker's  distribution  formula,  which  may  be  taken  as 
a  measure  of  the  amount  of  adsorption,  varies  in  the  same 
way  as  the  strength  of  the  acids.  Walker  and  Applcyard 
(this  I  .  1896,  ti.50)  found  that  aromatic  acids  were  more 
strongly  absorbed  than  other  acids,  and  the  author  there- 
fore made  experiments  with  salicylic  and  benzoic  acids 
and  also  with  phosphoric  acid.  The  results  show  that 
though  these  acids  are  strongly  absorbed  by  wool,  the 
values  of  x  are  smaller  than  in  the  case  of  stronger  mineral 
acids,  and  are  in  agreement  with  von  Georgievics'  rule. 
Moreover,  acetone  and  sucrose,  which,  as;  non-electrolytes 
should  be  only  slightly  adsorbed,  gave  abnormally  low 
values  for  x,  viz..  about  1  -47  and  11  respectively,  indicating 
that  in  these  cases  the  absorption  is  due  mainly  to  the 
formation  of  solid  solutions  ;  the  total  soqition  is  low 
in  the  case  of  acetone  and  sucrose. — A.  S. 

Silkictightinq  with    stannic  chloride  ;    The  theory  of . 

F.    Fichter    and    E.    Muller.     Chem.-Zeit.,    1914,    38, 
693— <i94. 

Silk  was  found  to  take  up  stannic  chloride  in  a  fixed 
proportion  from  a  solution  of  the  salt  in  benzene  w  hatever 
the  concentration  of  the  latter.     Adsorption  is  unlikely 

'  here  on  account  of  the  low  surface  tension  of  the  benzene 
»nd  the  experiment  is  considered  a  confirmation  of  the 

|  theory  of  chemical  combination,  in  opposition  to  the 
as  of  Ksley  and  Lev  (Chem.-Zeit..  1011.  621  :  1912. 
1406  and  1466  :  this  J„"  1013,  81).  The  authors"  theory  is 
that  an  addition  product  is  formed  between  the  ammo-acid 
— fibroin — of  the  silk  and  the  tin  salt.  They  have  isolated 
B  addition  products  in  the  case  of  the  analogous  sub- 
aces  alanin  and  glycocoll.  They  have  the  constitution 
Sn(aminoacid)4Clj.  They  are  very  soluble  in  water  and 
undergo  progressive  hydrolysis,  the  amino-acid  and 
chlorine  being  gradually  replaced  by  hydroxyl  until 
finally  stannic  hydroxide  is  left.  Analogous  "addition 
i  products  are  probably  formed  in  silk-weighting,  hydrolysis 
taking  place  in  the  washing,  at  the  end  of  which  process 
the  fibroin  is  restored  to  its  original  condition  and  is  ready 
to  take  up  a  fresh  charge. — J.  B. 


Fait  steam .     E.Justin  Mueller.      S. did. Note, 

No,  2047,  dated  Oct.  22,  1910.  Report  thereon  by 
('.  Favro.     Bull.  Soc.  Ind. -Mullens.  ,  |:i|  i,  84,  217     220. 

HySBOfl  Blue  G  and  R  is  transformed  by  treatment 
with  bisulphite  into  a  grey  which  when  printed  with 
chromium  acetate  gives  shades  perfect!]  fast  to  soap  ami 
chlorine,    cither  reducing  agentc  acting  on  Hydron  Blue 

in    slightly   acid    mediums  also  :  ince, 

stannous  chloride,  glucose  and  sugar),  but  differing  some- 
what in  properties  from  the  bisulphite  grey.  The  report 
states  that  theso  dyestuffs  also  when  printed 

simply  with  chromium  acetate  by  Bayer und  Co. ^  process, 
though  the  shade  is  not  so  good. — I.  li. 

[Printing.]  Fixing  dyestuffs  on  cotton  ;  Hem  process  for . 

P.  Dosne.  Sealed  Note,  No.  1306,  dated  Dec,  4.  1901. 
Report  thereon  by  H.  Sohmid.  Hull.  Soc.  Ind.  Mulhouse, 
1914,  84,  215—217. 

A  basic  dyestuff  (e.g.,  Thioninc  Blue,  Thiorlavin)  is 
printed  together  with  a  caustic  soda  solution  of  zinc 
fei  roeyanide  and,  after  drying,  the  cloth  is  passed  intoacid, 
whereby  a  fast  lake  is  formed  without  steaming  The 
process  is  a  modification  of  the  old  method  of  forming  lakes 
on  a  zinc  ferrocyanide  mordant  first  described  by  C 
Reben  and  afterwards  applied  for  illuminating  Aniline 
Blacks  and  azo  colours  bv  W.  E.  Kev  and  The  Thornlie- 
bank  Co.,  Glasgow  (Eng.  "Pat.  713  of  1893  ;  this  J.,  1893, 
1027),  and  for  illuminating  Naphthvlamine  Bordeaux 
by  F.Oswald  in  1893  (this. I..  1894,  1193).— J.  B. 

Light  on  dyed  fabrics  ;    The  action  of .     YV.  Harrison. 

J.  Soc.  Dyers  and  Col.,   1014,  30,  206— 211. 

A  reply  to  criticism  by  Gebhard  (Chem.-Zeit.,  1913,  601, 
622,  638,  662,  679,  717,  765)  of  the  author's  theory  (see 
this  J.,  1912,  681)  that  the  fading  of  dyed  cotton  is  due  to 
the  reducing  action  of  the  products  of  decomposition  of 
cellulose.  These  decomposition  products  appear  to  be 
of  an  acid  character  and  arc  possibly  hydroxy  -acids  like 
tartaric  acid.  Dyed  cotton  faded  more  quickly  if  treated 
with  tartaric  acid  before  exposure  ;  also  cotton  which 
had  been  exposed  to  light  from  a  mercury  vapour  lamp 
until  slightly  tendered  was  found  after  dyeing  with  a 
benzene  solution  of  picric  acid  to  fade  much  more  rapidly 
when  exposed  to  sunlight  in  vacuo  than  did  an  untreated 
pattern.  Gebhard's  theorv  of  auto-oxidation  (this  J, 
1910,  691)  is  also  discussed —J.  B. 

Patents. 

Mercerisaticm  ;    Process  for  cleansing  the  lye  used  in 

from  size  and  other  organic  substances.  J.  Mattw, 
Laacken,  Germany.  Eng.  Pat.  28,250,  Dec,  8,  1913. 
Organic  impurities  are  precipitated  by  treating  the 
mercerising  liquor  with  a  finely  divided  silicate  (e.g^ 
kaolin,  china-clay,  pumice,  talc,  white  bole,  etc.)  and 
allowing  to  settle  without  heating.  The  process  may  be 
advantageously  worked  in  conjunction  with  the  gypsum- 
lime  process.— J.  B. 

Cheeses,  cops  and  similarly  wound  forms  of  woollen  and 

■worsted   yam:     Treating ■preparatory    to   dyeing  or 

bleaching.     H.  Heymann,  Bradford.     Eng.  Pat.  19,522, 

Aug.  28,  1913. 

!    The  yarn  is  first  degreased  by  passing  a  volatile  solvent 

.    through  the  cheese,  cop  or  similarly  wound  form,  and  the 

|    pure  solvent  remaining  is  removed  by  a  vacuum  pump 

and  condensed. — B.  N. 

Products  [alginates]  from   scatceol :     Manufacture  of— — 

and  the  treatment  of  paper,  textiles,  leather,  »r  the  lite, 

with  such  products.     T.  Ingham,  Liverpool.     Eng.  Pat 

13,777,  Juno  14,  1913. 

Solt/ble    double    metallic    alginates,    such    as    those  of 

aluminium,  zinc,  iron,  cadmium,  copper,  or  the  like,  wOk 

ammonium,    sodium,    or    potassium,    are    prepared    fcy 

treating  an  alginate  solution  with  an  excess  of  an  aflcafi 

hydroxide,    or    carbonate,    and    then    adding    a    eorubie 

'    metallic    salt,    sufficient    to     normally     precipitate    the 

c    2 
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whole  of  the  alginie  acid  in  the  mixture.  The  product  is 
employed  fur  treating  or  finishing  paper,  textile  fabrics, 
etc..  and  a  water-repelling  substance,  such  as  wax,  tallow 
or  linseed  oil,  is  added  to  render  the  material  waterproof. 

—B.N. 


Vll.-ACIDS  ;   ALKALIS  ;   SALTS  ;    NON- 
METALLIC  ELEMENTS. 

Platinum    vessel* ;     Resistance   of to   hot    nitric   acid. 

G.  P.  Baxter  and  F.  L.  Grover.     J.  Amer.  Chem.  Soc. 
1914,  36,  1039—1091. 

Experiments  are  described  which  show,  in  contradiction 
to  the  evidence  of  Jannek  and  Meyer  (Z.  anorg.  Chem., 
1913,  83,  51),  that  hot  concentrated  nitric  acid  extracts 
practically  nothing  from  pure,  well-cleaned  platinum. 
Residues  obtained  after  the  evaporation  of  nitric  acid 
which  had  been  distilled  through  platinum  condensers  are 
probably  due  either  to  traces  of  hydrochloric  acid  in  the 
acid  or  to  the  inefficient  cleansing  of  the  condenser  or  of 
the  platinum  vessels  used  for  the  evaporation. — G.  F.  M. 

Sulphates  :    Volumetric  determination  of .     H.  North. 

Amer.  J.  Pharm.,  1914,  86,  249—256. 

A  modification  of  the  chroniate  method  (compare  this 
J..  1910,  455,  902),  designed  to  avoid  the  carrying  down 
of  soluble  chromate  with  the  barium  chroniate  precipitate. 
The  solution  containing  about  016  arm.  S04,  is  diluted  to 
30  c.c,  treated  with  sufficient  hydrochloric  acid  (sp.  gr. 
1-12)  to  bring  the  total  amount  present  to  4  c.c,  and 
heated  to  boiling  ;  20  c.c.  of  A"  3  barium  chloride  and, 
after  again  boiling,  10  c.c.  of  N jl  potassium  bichromate 
are  added,  then  10  c.c.  of  rinsing  water  and  a  mixture  of 
15  c.c.  of  ammonia  (sp.  gr.  0-98)  and  2  c.c.  of  36%  acetic 
acid,  drop'  by  drop,  with  constant  shaking.  The  mixture 
is  cooled,  diluted  to  100  c.c,  filtered  through  asbestos 
(dried  at  110°  G),  and  40  c.c  of  the  filtrate  treated  with 
1  gnu.  of  potassium  iodide  dissolved  in  20  c.c.  of  dilute 
sulphuric  acid  (1:9,  bj*  volume) ;  40  c.c  of  rinsing  water 
are  added,  the  covered  flask  allowed  to  stand  for  6  minutes, 
150  c.c.  of  water  introduced,  and  the  liberated  iodine 
titrated  with  X  10  thiosulphate.  The  number  of  c.c  of 
thiosulphate,  multiplied  by  the  factor  0-008,  gives  the 
weight  (grms.)  of  S04  originally  taken.  The  barium 
chloride  solution  (10  c.c,  with  4  e.c.  of  hydrochloric  acid 
and  40  c.c.  of  water)  is  standardised  as  above,  and  the 
thiosulphate  likewise  checked  by  adding  20  c.c.  of 
AT/10  bichromate  to  potassium  iodide  (1  grm.  in  20  c.c. 
of  dilute  sulphuric  acid)  and  titrating  as  described, 
60  c.c  of  rinsing  water  being  used  in  place  of  40  c.c. 
With  less  than  016  grm.  SO,,  0-3  c.c.  of  N /10 
thiosulphate  should  be  deducted  for  every  40  c.c. 
of  filtrate,  owing  to  the  slight  solubility  of  barium 
chromate.  The  solution  mav  contain  the  ions  Li', 
Na',  K",  NH4,  Cu,"  Mg",  Ca",  Zn",  Cd",  Hg",  Al",  NT, 
Co",  CT,  P04'"  (in  limited  amount),  and  B407",  but  not 
iron.      A  determination  mav  be  made  in  50  minutes. 

— F.  Sods. 

Disodium    phosphate;     Reduction    of by    alternating 

electric    currents.     P.    Wenger    and    L.    Heinen.     Ann. 
Chim.  Analyt.,   1914,  19,  209—211. 

The  effects  of  time,  temperature,  and  concentration  on  the 
reduction  of  disodium  phosphate  by  the  action  of  an 
alternating  current  are  recorded.  With  a  1%  solution  of 
the  salt  at  18°  C,  the  amount  reduced  increases  from 
1-05%  in  1  hour  to  8-34%  in  5  hours  ;  the  reduction  also 
increases  with  rise  of  temperature,  2-59%  being  reduced 
in  1  hour  at  80°  C.  When  the  concentration  of  the 
phosphate  solution  is  increased,  the  amount  reduced 
diminishes  considerably  ;  for  instance,  with  a  10%  solu- 
tion, only  01%  is  reduced  in  1  hour  at  18°  C.  Copper 
electrodes  were  used,  and  practically  the  same  results  mere 
obtained  with  stationary  as  with  rotating  electrodes. 
The  phosphite  produced  by  the  reduction  was  estimated 
bv  titration  with  iodine  in  the  presence  of  sodium  bicar- 
bonate.—W.  P.  S. 


Fluorides  :   Action  of  veal;  aci.i.i  on  soluble .     P.  A.  E. 

Richards.     Analyst,   1914.  39,  248—25(1. 

Lactic,  butyric,  tartaric,  malic,  citric,  formic,  salicylic, 
and  benzoic  acids  all  liberate  hydrofluoric  acid  from 
potassium  and  sodium  fluorides,  the  reaction  taking  place 
even  with  1%  solutions  of  the  acids.  Carbon  d'oxide 
also  liberates  hydrofluoric  acid  from  these  fluorides, 
but  none  of  the  acids  mentioned  attacked  calcium  fluoride. 

— W.  P.  S. 

Cyanides;     Detection    of in    presence    of  ferro-    and 

ferricyanides    "nd    Ihiocyanates.     0.    L.    Barnebev.     .T. 
Amer.  Chem.  Soc,  1914!  36,  1092—1093. 

The  test  is  based  upon  the  solubility  of  copper  sulphide 
in  alkali  cyanides.  A  suspension  of  copper  sulphide  is 
made  by  passing  a  few  bubbles  of  hydrogen  sulphide 
into  a  weak  ammoniaeal  solution  of  copper  sulphate, 
and  if  the  colour  is  discharged  on  the  addition  of  an 
ammoniaeal  solution  of  the  substance,  the  presence  of  a 
cyanide  is  indicated.  By  usina  a  sufficiently  dilute  copper 
solution,  the  test  has  a  delicacy  of  1  part  of  hydrocyanic 
acid  in  10.000,  and  it  is  not  seriously  interfered  with  by 
the  presence  of  ferro-  or  ferricyanides  or  thiocyanates. 
In  presence  of  2  grms.    of  these    substances,  0-5,  1,  and 

0  5  mgrm.  respectively  of  hydrocyanic  acid  can  be  detected. 
By  using  a  standard  copper  solution  the  test  can  be 
utilised  for  a  rough  quantitative  determination  if  only 
e\*anides  are  present. — G.  F.  M. 

Ferricyanides    in    presence   of  ferrir    iron    and   cyanides; 

Volumetric    determination   of .     E.    Miiller   and   F. 

Seidel.     Z.  anal.  Chem.,  1914,  53,  416 — 420. 

To  suppress  the  liberation  of  iodine  by  ferric  iron, 
potassium  fluoride  is  added  to  the  feebly  acid  solution 
of  the  ferricyanide  in  the  proportion  of  6  grm. -atoms  of 
fluorine  to  1  of  iron.  Potassium  iodide  and  zinc  sulphate 
are  then  added,  and  the  liberated  iodine  titrated  with 
thiosulphate.  Any  hydrocyanic  acid  present  is  first 
removed  by  passing  a  current  of  carbon  dioxide  free 
from  reducing  substances  through  the  liquid  warmed  to 
50'  C.  and  made  acid  with  sulphuric  acid. — 0   E.  M. 

Cyanamide ;       Volumetric      determination       of .      0. 

Grube   and   J.   Kriiger.      Z.    angew.    Chem.,  1914,  27, 
326—327. 

The  cyanamide  solution  is  diluted  to  300  c.c,  acidified  with 

1  c.c.  of  2.V  nitric  acid,  50  c.c.  of  AT  10  silver  nitrate  added, 
and  the  solution  made  just  alkaline  to  litmus  by  adding 
2%  ammonia.  Yellow  silver  cyanamide.  CNNAgj, 
precipitated.  The  mixture  is  made  up  to  500  c.c,  and 
the  excess  of  silver  determined  in  250  c.c.  of  the  filtrat'/ 
by  titration  with  thiocyanate.  The  results  agree  with 
those  obtained  by  Caro's  method  of  determination  of 
nitrogen  in  the  silver  cvanamide  bv  Kjeldahl's  pro 
(this  J.,  1911,  23).— W.  R.  S. 

Nitrogen  compounds  of  nitrolim  (crude  calcium  cyanamid 

Solubility    of    the in    voter.     C.   Manuelli.    Anna!; 

Chim.  Appl.,  1914,  1,  412—413. 

Four  grms.  of  nitrolim  (N  2025%)  were  mixed  with 
100  c.c  of  water  and  kept  at  a  constant  temperature  of 
13-23— 13-4'C.  After  one  hour  about  80%  and  aft. 
6  hours  88%  of  the  total  nitrogen  had  passed  into  solution  : 
after  this  the  amount  of  dissolved  nitrogen  began  U 
diminish,  evidently  owing  to  the  transformation  oi 
cyanamide  into  the  sparingly  soluble  dicyanodiamidi- 
A  sample  of  granulated  nitrolim  (N  12-88%)  gave  simila; 
results.  79%  of  the  total  nitrogen  being  dissolved  in  1  hou.' 
and  90%  in  8  hours.— A.  S. 

Calcium  cyanamide  into  ammonia  ;  Transformation  of 

C.  Manuelli.  Annali  Chim.  Appl.,  1914,  1,  388—396. 
Although  the  conversion  of  the  nitrogen  of  calciun 
cyanamide  into  ammonia  by  the  action  of  steam  unue 
pressure  at  170°  C.  is  the  basis  of  a  commercial  proces 
carried  out  on  the  large  scale  in  Italy,  Belgium,  German? 
France  and  Japan,  no  published  data  as  to  the  yield  i 
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ammonia  are  available.  In  the  author's  experiments 
weighed  quantities  (usually  loo  grms.)  of  oitrolim  (orude 

mi   cyanamidc)   were   intimately    mixed   with   »«tn 

then  heated  with  excess  of  water  under  pressure  in 
an  autoclave  (or  ti  s  hours  .it  170  180  OL  Yields  of 
about  90%  of  t ho  theoretical  quantity  of  ammonia  won 
obtained  and  these  could  be  increased  to  97  99%  by 
Hi  ng  only  It'  grms.  of  nitrolim  or  by  n  peating  the  treat- 
ment.     hi  practice,  using  an  autoclave  provided  uithan 

itor  to  prevent  formation  of  hard  lumps,  nearly 
theoretical  yields  of  ammonia  could   be  obtained.     The 

of  fuel,  sulphuric  acid,  and  labour  for  converting  the 
nitrogen  of  nitrolim  into  ammonium  Bulphate  by  tins 
process  would  be  about  -0  centimes  per  kilo,  of  nitrogen 
pei  lb.).  -A.  S. 

Ammonia;    Anodic  oxidation  of in  alkaline  solution 

m  presence  of  silver  suit*,     G.  Scagliarini.     tlaz.  ohim. 
iul.,  11U4.44,  [.,543—547.    (See  also  this  J.,  1913,  138.) 

Experiments  on  the  electrolytic  oxidation  of  ammonia, 

in   presence   of  silver   sulphate,    in   a   solution   to   which 

ssium  hydroxide  was  added,  showed  that,  as  in  the 

i incuts  of  Muller  and  Spitzer  (this  J.,  1905,  270,  550) 

in  presence  of  copper  salts,  with  high  concentrations  of 

fn-v  alkali  the  oxidation  was  almost  exclusively  to  nitrous 

acid.     The  yield  of  nitrous  acid  increased  considerably  as 

the  concentration  of  the  ammonia  solution  was  diminished 

and    that    of    potassium    hydroxide    increased  ;     it    also 

somewhat  with  rise  of  temperature  up  to  52°  C. 

•and  with  increase  in  the  concentration  of  silver  sulphate. 

The  highest  yield  of  nitrous  and  recorded  (1 1-92  grms.  per 

loo  ltiiis.  XHj)  was  obtained  in  4  hours  at  :io    (_'..  us;ng  a 

current  density  of  2-5  amperes  at  20  volts,  the  cathode 

liquid  being  a  3%  solution  of  ammonia  and  the  anode 

200  c.e.  of  a  :!",,  solution  of  ammonia,  30  c.c.  of  a 

■  .Int. on    of    potassium    hydroxide   and   2   grms.   of 

ate.— A.  S. 


Spontaneous  crystalliwtion  ;  A 
— .  G.  Tammann.  Z.  anorg. 
252. 


•  ■■,  borates,  etc.] 
method  of  inducing 
(hem..  1914,  87,  L'ts 

The  method  consists  in  heating  one  end  of  a  column  of  the 

mitcrial  to  a  temperature  above  the   melting   point,   the 

ml   being   unheated.     The   material   is   contained 

eoeptacle   of   high   heat   conductivity    to   d'minish 

-  possible  the  steepness  of  the  temperature  gradient. 

I'nder  these  conditions,  after  some  time,  a  turbidity  due 

to  incipient  crystallisation  will  1 bserved  in  that  part 

"f   the   column    between   the    temperature   of   maximum 
i  velocity  and  that  of  maximum  power  of  spon- 

■  crystallisation  (see  Z.  physik.  Chem..  1898,25,441). 
The  zone  of  turbidity  gradually  becomes  larger  and  crystals 

Bpherolitcs)   visible  to  the  naked  eye  separate. 

It  the  material  is  contained  in  a  glass  tube  this  may  be 

eat  at  the  zone  of  turbidity,  and  the  crystals  added  to  a 

mass  of  the  material  heated  to  a  temperature  somewhat 

that  at  which  the  crystals  formed,  whereupon  by 

is  stirring,  the  whole  mass  can  be  made  to  crystallise. 

■  method  of  heating  a  column  of  the  material  at  one 
cud  onlv.  tine  needles  containing  1089%  Xa  were  obtained 
from   a  fused   mixture   of    R.Oj.66   and   XaT'.,(>.    34%, 

nt   crystals  of  KjSiOa  from  a  mixture 
ralent    proportions   of   potassium   carbonate   and 
a  lies — A.  S. 

Thorium:   .Ycir    method  for    the    determination   of in 

monazite   Mini.     R.    J.    Carney    and    E.    T>.    Campbell. 
J.  Aincr.  (hem.  Soc.,  1014.  36,  1134—1143. 

:e  methixl  depends  upon  the  complete  precipitation  of 

pyrophosphate   by   means   of  sodium   pyrophos- 

0    acid    solution.     The    pyrophosphates   of   cerous 

'eriumandof  the  other  rare  earth  metals  with  the  exception 

im  are  soluble  in  acid  and  remain  in  solution. 

is  tir-t  decomposed  with  concentrated  sulphuric    ! 

,  and  Sister,  this  J.,  1910.  4S6),  and  an  aliquot 

of  the  diluted  and  filtered  solution,  representing 

-rais.   of   the    mineral,   is  diluted   to  450  c.e., 

'■       .  of  hydrochloric  acid  and  15  c.c.  of  5% 

ilution  of  sodium  pyrophosphate  added.     After  boding, 


the  precipitate  of  thorium  and  zirconium  pyrophosphate* 

(containing  also  traces  of  oerio  .md  other  pyrophosphates 

mechanically   brought   down)  U   filtered  Off  and  converted 

into  sulphate  by  digestion  on  the  filter  paper  in  a  Kjeldahl 
Bask  with   16  o.o.  of  concentrated  Bulphuric  acid  and  a 

fen     crystals    of    ammonium     p.  nliloi.it.-.      After    I  ooling 

the  clear  solution  is  diluted  and  the  hydroxides  are  pre. 
cipitated  with  sodium  hydroxide.  These  are  then  after 
filtration  dissolved  in  hydrochloric  acid,  a  few  c.c.  of 
concentrated  sulphur  dioxide  solution  added  to  reduce 

any  eerie  cerium,  and  the  phosphate  precipitation  and 
subsequent  conversion  into  sulphate  and  h\dro\i(le 
repeated.  The  hydroxides  of  thorium  and  zirconium  are 
dissolved  in  hydrochloi  ic  a<  id  and  the  thorium  precipitated 
from  this  solution  as  oxalate  by  the  addition  of  2  grms. 
of  oxalic   acid.      The  solution   is  diluted   to  460  c.e.    and 

allowed  to  stand  over  night.      Tic   pur.-  thoriui Lit.- 

is  then  filtered  off,  and  ignited  and  weighed  as  oxide.  Tho 
Oxide  obtained  was  always  quite  white,  and  free  from 
phosphate  and  from  cerium.  Tho  results  of  analyses 
both  of  mixtures  of  thoria  with  pure  rare  earth  salts,  and 
of  various  samples  of  monazite  demonstrated  the  reliability 
of  the  method,  and  they  were  in  close  agreement  with 
those  obtained  by  the  iodatc  method  of  Meyer  and  Spcter. 

— G.  F.  M. 

Lanthanum  and  the  didymiums  ;  Action  of  bromine  on . 

!'.  E.  Browning.     Comptes rend.,  1914,  158,  1679—1680. 

Of  the  hydroxides  of  the  cerium  group  of  metals  remaining 
after  removal  of  tho  ccria  by  the  method  previously 
described  (this  J.,  1910,  210).  that  of  lanthanum  dissolves- 
most  readily  in  bromine  water.  This  property  can  bo 
utilised  for  the  separation  of  lanthanum  from  ncodymium 
and  praseodvmium,  three  treatments  sufficing  for  an 
almost  complete  separation.  The  method  is  more  rapid 
than  that  of  fractional  crystallisation  of  the  doublo 
nitrates  of  the  metals  and  ammonium,  though  the  latter 
gives   better   results   in   the   final   stages   of   purification. 

Tungstic    arid    by    means    of    "nitron"  ;    Separation    ami 

determination  of .    A.   Gutbier  and   (J.    L.    U 

Z.  anal.  Chem.,  1914,  53,  426 — 430.  (See  also  this  J., 
1905,  289,  291,  638.) 
The  weighed  tungstic  acid  is  moistened  with  water  and 
dissolved  with  the  aid  of  heat  in  the  smallest  possible 
quantity  of  concentrated  sodium  hydroxide  solut  ion.  The 
clear  liquid  is  diluted  to  about  150  c.e.  with  boiling  water, 
rendered  acid  with  acetic  acid,  precipitated,  while  being 
vigorously  stirred,  with  a  small  excess  of  "  nitron  " 
(diphenyl-cnr/o-anilinodihydrotriazole)  acetate  solut  ion.  and 
at  once  allowed  to  cool.  The  precipitate  is  washed  with  a 
0-4%  solution  of  "  nitron  "  acetate,  ignited  at  600  C.  and 
weighed  as  tungsten  trioxide. — 0.  E.  M. 

Vramjl  thiocyanate.     P.  Pascal.     Comptes  rend..  1014,  158, 
1672—1674. 

L'ranvi.  thiocyanate  is  obtained  by  mixing  cold  solutions 
of  equimolccular  quantities  of  uranyl  sulphate  and  barium 
thiocyanate,  filtering,  and  evaporating  the  tiltrate  in  vacuo 
over '  sulphuric  acid.  The  pasty  mass  thus  obtained 
yields,  in  the  course  of  some  days,  orange  yellow  needles 
of  the  compound,  U0S(CNS  ,  8H,0.  This  -.It.  which 
is  extremely  deliquescent,  is  very  soluble  in  water,  ethyl 
and  amy!  alcohols,  acetone,  and  ether.  It  is  strongly 
ionised  in  aqueous  solution,  and  is  hydrolysed  on  heating 
the  solution  to  100:  < '.  Uranyl  thiocyanate  forms  double 
salts  with  alkali  and  alkaline-earth  thiocvan.it. ■<  .../.  : — 
U(  ufXSl  „3NH,(  INS  6H  ,( I  ;  UO,(CNS)„6NH,CN8, 

211  jl;  and  I'd  .i'X.-i  -H.HiXS^.'dl  . I '.  which  are  very 
unstable,  none  of  them",  in  aqueous  solution,  presenting 
the  character  of  a  complex  salt. — L.  E. 

Hydrogen  peroxidt  ;     Tht    photochemical  decomposition  of 

.     J.    H.    -Mathews    and    H.    A.    Curtis.     J.    1'hys. 

Chem.    1914,18,521     537       -    i  this  J.,  1914   352.) 
Acetamide,    urea,    boric   acid   and   barium   chloride   had 
practically  no  effect  on  the  photolysis  of  hydrogen  peroxide  ; 
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•cetic,  tartaric  and  phosphoric  acids,  sodium  chloride, 
potassium  chloride  and  potassium  nitrate  were  slightly  or 
mildly  inhibitive,  as  also  was  sulphuric  acid  of  concentra- 
tions varying  from  0-00176.V  to  00349  S  ;  barium  nitrate 
acted  as  a  positive,  and  benzoic  acid  as  a  strongly  negative, 
catalyst.  The  thermal  and  photochemical  decompositions 
were   not   similarly   affected   bv   the   same   catalyst. 

— W.  E.  F.  P. 

Metallic    oxides   and   hydroxides ;  Behaviour    of  some 

icith  solutions  of  ethylene-diamine ;  W.  Traube  and 
B.  Loewe.  Ber.,  1914,  47,  1903— 1919. 
Ethylenediamine  is  known  to  dissolve  certain  metallic 
hydroxides  in  definite  molecular  proportions,  but  the 
products  have  not  previously  been  isolated  in  the  solid 
form.  The  authors  have  obtained  the  compound  triethvl- 
enediamine  nickel  hydroxide,  [Ni(C2HgN,)s](OH)s+8HsO, 
in  the  pure  state  by  evaporating  the  solution  obtained 
either  by  shaking  powdered  nickel  with  ethylenediamine 
and  oxygen  or  by  the  addition  of  barium  hydroxide  to 
triethylenediamine  nickel  sulphate.  The  corresponding 
bases  derived  from  other  metals  decomposed  on  evapora- 
tion, but  evidence  was  obtained  that  the  hydrogen  of  the 
amino  groups  can  be  completely  replaced  by  copper,  and 
that  two  of  the  four  hydrogen  atoms  can  be  replaced  by 
silver.  Mercuric  iodide  and  cadmium  hydroxide  dissolve 
in  ethylenediamine  in  indefinite  proportions  ;  in  presence 
of  oxygen  cobalt  yields  a  solution  containing  one  atom 
of  trivalent  metal  to  two  mols.  of  the  amine.  A  divalent 
eobalt  derivative  was  obtained  in  solution  by  the  action 
of  cobalt  on  the  copper  compound  in  absence  of  oxygen. 
On  admission  of  oxygen  the  cobalt  passed  quantitatively 
to  the  trivalent  condition. — 0.  E.  M. 

Colloidal  carbon  obtained  by  a  chemical  method.     L.  Sabba- 
tani.     Kolloid-Zeits.,  1914,  14,  29—31. 

Two  grms.  of  finely  powdered  sugar  are  added,  gradually, 
during  2  hours,  to  20  c.c.  of  concentrated  sulphuric  acid, 
with  constant  agitation,  and  the  mixture  allowed  to  stand 
at  the  ordinary  temperature.  After  24  hours  the  viscous, 
deep  black  liquid  is  poured  gradually,  with  agitation. 
into  80  c.c.  of  water,  the  solution  filtered,  and  dialysed 
antil  free  from  sulphuric  acid.  The  clear,  black  solution 
of  colloidal  carbon  thus  obtained  is  very  stable ;  the 
eolloidal  particles  have  an  electro -negative  charge.  Gela- 
tinous carbon  is  obtained  by  mixing  the  sugar  and  acid  as 
described  above,  shaking  for  2  hours,  allowing  to  stand 
for  3 — 4  days  at  the  ordinary  temperature,  then  pouring 
into  a  shallow  vessel  and  leaving  it  together  with  a  vessel 
of  water  under  a  bell.  After  7 — 9  days  the  viscous  solu- 
tion is  converted  into  a  gelatinous  mass,  which  is  freed 
from  acid  by  immersion  in  water,  the  latter  being  frequently 
changed.  When  withdrawn  from  the  water  and  exposed 
to  air,  the  jelly  gradually  shrinks  and  loses  weight.  After 
drying  it  forms  a  very  hard,  shiny  mass,  difficult  to 
pulverise,  and  showing  a  conchoidal  fracture.  It  swells 
slightly  in  water,  and  dissolves  sparingly  in  alkalis,  yielding 
a  colloidal  solution. — A.  S. 

Patents. 

Sulphuric  acid  ;  Chamber*  used  in  the  manufacture  of . 

W.  G.  Mills.  C.  T.  Packard,  and  E.  Packard  and  Co., 
Ltd.,  Ipswich.  Eng.  Pat.  12,067,  May  23,  1913. 
The  chamber  is  of  the  shape  of  a  frustum  of  a  cone  or 
pyramid  and  is  cooled  by  water  flowing  over  the  exterior, 
preferably  from  a  series  of  perforated  pipes  surrounding 
the  chamber  at  different  heights  to  form  a  number  of 
cooling  zones.  The  water  from  each  zone  flows  into  a 
corresponding  gutter  which  also  surrounds  the  chamber 
and,  being  attached  to  the  main  framework  as  well  as  to 
the  chamber  itself,  helps  to  support  the  walls.— F.  Sods. 

Caustic  alkalis  from  alkali  carbonates  ;  Manufacture  of . 

E.  Schutz.     Ger.  Pat.  272,790,  April  19,  1913. 

Alkali  carbonate  and  quicklime  are  intimately  mixed  in 
the  dry  state,  and  the  mixture  treated  with  sufficient  water 
to  slake  the  lime.  The  heat  developed  is  sufficient  to 
ensure  the  conversion  of  half  of  the  alkali  carbonate  into 


hydroxide,  and  the  remainder  is  then  causticised  in  the 
usual  manner. — A.  S. 


[Zinc]  Sulphate  liquors  ;    Process  for  the  electrolysis  and 

treatment  of -.     E.   J.    Hunt,   Oldbury.   and   W.   T. 

Gidden,  Warley.     Eng.  Pat.  11,634,  May  19,  1913. 

In"  the  electrolysis  of  zinc  sulphate  solution  containing 
free  acid,  with  lead  anodes,  particles  of  undissolved  lead 
compounds  (peroxide  and  sulphate)  are  prevented  from 
reaching  the  cathode  by  interposing  a  porous  diaphragm 
(e.g.,  of  asbestos  cloth)  which  allows  sufficient  circulation 
to  ensure  substantially  the  same  electrolyte  at  the  anode 
and  cathode.  Fresh  supplies  of  electrolyte  are  prepared, 
preferably,  by  treating  crude  zinc  oxide  or  carbonate 
with  acid  liquor  free  from  suspended  lead  compounds  and 
then  agitating  the  solution  with  the  separated  peroxide, 
in   order  to  remove  iron  and  manganese. — F.  Sodn. 


Zinc  sulphate  liquors  ;    Process  for  treating .     E.  J. 

Hunt,  Oldbury,  and  W.  T.  Gidden,  Warley.     Eng.  Pat. 

2952  of  1914,  date  of  Appl.,  May  19,  1913. 
Crude  zinc  sulphate  liquors  intended  for  electrolysis  are 
purified  from  ferrous  iron  and  manganese  by  treating 
(preferably  hot)  with  lead  peroxide,  obtained,  for  example, 
as  described  in  Eng.  Pat.  11.634  of  1913  (see  preceding 
abstract).  An  alkali  or  metallic  oxide  or  carbonate  may 
be  added  to  complete  the  separation. — F.  Sodn. 


Boron     suboxide;      Processes     of     producing .     The 

British  Thomson-Houston  Co.,  Ltd..  London.  From 
General  Electric  Co.,  Schenectady.  X.Y.,  U.S.A.  Eng. 
Pat.  15,757,  July  8,  1913. 
Ax  intimate  mixture  of  a  boron  compound  and  oxidisable 
silicon  material  (e.g.,  borax,  7 — 8  parts,  and  silicon,  1  part) 
is  heated  electrically  to  the  boiling  point  of  the  charge  in  a 
refractory  container,  which  is  lined,  preferably,  with 
paper.  The  crushed  product  may  be  purified  by  boiling 
with  sodium  hydroxide  solution  (to  remove  uncombined 
silicon  and  by-products). — F.  Sodn. 


Cyanogen  compounds  ;    Process  of  preparing .     J.  E. 

Bucher,  Coventry,  R.I.,  Assignor  to  Nitrogen  Products 
Co.  U.S.  Pat.  1,094,976.  April  28,  1914  ;  date  of  Appl, 
Dec.   18,   1912. 

Is  the  process  of  producing  alkali  cyanides  by  the  inter- 
action of  alkali  carbonate,  carbon  dissolved  in  iron,  and 
atmospheric  nitrogen,  the  iron  acting  as  a  catalytic  asent 
(see  Fr.  Pat.  455,799  of  1912  ;  this  J.,  1913,  943),"  the  alkali 
cyanide  when  formed  is  removed  from  the  reaction  zone 
by  distillation  under  diminished  pressure. — A.  S. 

Sulphur;    Process  for  obtaining by  the  interaction  of 

sulphur  dioxide  and  hydrogen  sulphide.     W.  Feld.     Ger. 
Pat.  272,474,  Dec.  31,  1911. 
The  two  gases,  alone  or  mixed  with  other  gases  or  vapours, 
or  dissolved  in  liquids,  are  allowed  to  act  simultaneously 
or  successively  on  a  solution  of  one  or  several  thiosulphate* 
of  metals,  the  sulphides  of  which  are  soluble  in  water. 
For  each  part  by  weight  of  hydrogen  sulphide  one  part  or 
more  of  sulphur  dioxide  must  be  present,  and  if  the  gases 
contain  also  ammonia,  an  additional  two  parts  of  sulphui 
dioxide  for  each  part  of  ammonia  must  be  added.     The 
polythionate  produced  by  the  excess  of  sulphur  dioxidi 
is  reduced  to  thiosulphate  by  treating  the  solution  witl 
basic  or  reducing  substances,  e.g..  with  gases  or  vapour 
containing  hydrogen  sulphide  or  ammonia  or  both.     Th 
may    be    effected    by    using    the   solution    for   removint 
ammonia  or  ammonia  and  hydrogen  sulphide  from  gase. 
by  the  process  described  in  Fr.  Pat.  431,241  (this  J.,  1911 
1381).     Any  hydrogen  sulphide  remaining  in  gases  whicl 
have  been  treated  as  described  in  Fr.  Pat.  431,241  (to 
cit.)  may  be  removed  as  described  above.     The  thiosulphat 
solution  is   diluted   from   time   to   time   to   maintain  il 
activity. — A.  S. 
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ogen    peroxide  ;     Pro>  production 

of in  electrolytes  containing  oxygen  or  an  oxygen 

containing  gas.     Henkel   and  Co      Gei     Pal     273,269, 
1913.     Addition  to  Ger.  Pat.  266,516. 

In  carrying  out  the  process  described  in  tin1  chief  paten! 
Pal    S  182  .mil  Fr.  Pat.  157,696  of  1913;   tins  .1., 

1913,   791,    1010),   tantalum,   tungsten,   niobiui lolyb- 

dtnnm,  or  a  metal  of  the  pl.it  mum  groupie  used  as  cathodal 
..ult'.s  of  these  metals  do  not  deteriorate  in  use  as  do 
the  amalgamated  gold  cuthodes  .1.- .tiIi.i1   previously. 

— A.  8. 

Bydrazcric    arid    <>r    azides  •      Manufacture    of .     H. 

Steudinger.     Ger.    Pat.   273,667,  May  27,   1913. 

II  \  ukazink  hydrate  or  a  hydrazine  s.ilt  is  treated  with  the 
aitrosamine  of  a  secondary  amine,  such  as  diphenylamine, 
in  alcoholic  solution,  in  presence  of  caustic  alkali  or  alkali 
carbonate.  The  reaction  proceeds  slowly  in  the  cold, 
ipiillv  on  heating  : — 

(C,HJtN.NO+NH,.SH,+NaOH= 

(vVU.NII-N'.X.,  "'.Ml  ,o. 

—A.  S. 


Vm.— GLASS;    CERAMICS. 

Jlitrates  ;    Luc  of— — in  the  glass  industry.     L.  Springer. 
SpieohsaaL  1914,  47,  361—363. 

Thk  value  of  nitrates  in  glass-making  depends  on  their 
oxidising,  purifying  and  decolorising  effects.  They 
counteract  the  reducing  action  of  tho  fire-gases  and  of 
sulphur  dioxide  in  lead  glazes  and  in  colours  dependent  on 
chr. .mates  or  manganates.  On  the  other  hand,  nitrates 
itly  and  strongly  attack  the  hearth  and  walls  of  the 
furnace,  with  consequent  solution  of  alumina  in  the  glass. 
For  this  reason  it  is  recommended  that  not  more  than 
8  parts  of  saltpetre  should  he  used  with  100  of  sand,  and 
that  not  more  than  15%  of  the  total  alkali  content  should 
bt  introduced  as  saltpetre,  this  proportion  being  reduced 
m  the  case  of  crystal  glass. — H.  H.  S. 

Gold;  Use  of in  ceramics.     A.  Granger.     La  Ceram- 

krne,    1012,    262   and  1913,  3 ;    Sprechsaal,  1014.  47, 
.173—375. 
Gold  is  used  on  pottery  either  for  gilding  or  as  a  colouring 
agent  in  glazes.     Its  value  for  gilding  lies  in  its  resistance 
to  oxidation  and  the  fineness  of  layer  which  can  be  pro- 
for   which   reason  it   is   not   an   expensive   stain. 
The  aid  of  a  flux  is  employed  in  application,  and  mercurous 
oxide   is   found  to  reduce   the  amount   of  gold   required. 
A  mixing  of  the  composition  :   30  parts  by  weight  of  pre- 
cipitated gold,  15  of  black  mercurous  oxide,  2-5  of  basic 
bismuth  nitrate,  and  0-3  of  melted  borax,  is  recommended  ; 
the  addition  of  3  parts  of  sih  er  carbonate  to  this  produces 
lish  tint.     After  firing  in  the  muffle  the  gold  has  a 
matt  surface,  and  must  be  polished  with  bloodstone  or 
agate.     A  cheaper  process,  which  does  not  require  polishing 
after  the  burn,  is  the  use  of    "  Glanzgold  "  or  "Meissen 
gold,"   a   preparation   of   gold   solution   with   an   organic 
medium  such  as  turpentine,  lavender  oil  and  a  balsam 
:>r  resin.     As  a  colouring  agent  in  glazes,  gold  produces 
shades  from  violet  to  purple  and  red,  of  which  the  best 
known  is  purple  of  Cassius,   a  lake  of  precipitated  gold 
with  a  metallic  hydroxide,  preferably  that  of  tin.  which  was 
.irmerly  regarded  as  a  definite  compound.     The  presence 
•f  ammonia  or  alum  in   the   stannous  chloride  solution 
produces  shades  from  dark  to  rose  purple,  and  the  tint 
may  be  further  modified  by  the  substitution  of  antimony 
or  magnesia  for  tin.     Choice  of  flux  materially  influences 
colour ;     various   recipes   are   given   containing   lead 
borax  or  felspar;    and  kaolin  may  be  used  as  a 
«  the  lake.     In  lead  glazes  1  part  of  gold  in  1000 
•  powder  will  produce  a  deep  red  glaze  ;   and 
in  leadless  glazes,  1  in  10.000.     An  underglaze  stain  can 
raced  from  50  parts  of  pegmatite,  50  of  alumina 
•nd  1  of  gold  chloride.     Gold  may  be  applied  under  a 


glace  on  places  previo  uuj  i itoned  with  gum  tragacantb 

solution.  -  II    II.  S. 

Lead  problem ;   77,.  J.  Dorfner.     Sprech 

47,  390    3W. 

I  i  m.i.kss  glazes  are  miieli  more  sensitive  to  firing  . 
ililioiis   than  those  containing  bad,   and    proper   man 

meat  of  the   burn   is   more  important    than   molecular 
composition.    The    authoi     recommends    the    EoUov 

formula,    for   a   stoneware    glaze    lire. I    al    conee    OKI — 07, 
the  composition  of  the  basic  aide  being  the  mosl  difficult 

of  adjustment  : — 
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2 

3 

4 

5 

6 

BIO,  .. 

2  5 

2-2 

202 

■1  117 

AI.O,. 

0-255 

0  23 

u-21 

0  292 

b,o,  . 

n  .. 

0  1 

ii4 

0.482 

0-439 

CaO  . . 

.1  875 

n  1 

0  1 

o-.-wa 

11  1 

0-372 

MgO    . 

0-178 

ii  1 

0-2 

0055 

0-112 

Xa.O  . 

ii  25 

04 

OS 

0  40S 

04 

K    0  .. 

0-125 

01 

n  1 

0-193 

..  L45 

0-141 

ZoO  .. 

0075 

— 

All  these  glazes  fall  within  the  limits  prescribed  by  Pukall. 
who  gives  the  general  formula:  RjO,  0-1 — 0-4  R203, 
0—0-5  Bj03,  2^1  SiO,.— H.  H.  S. 

Refractory  materials  [for  gas  retorts],     Bywater.  See  If\. 

Patents. 

Glass;    Ovens  for  the  manufacture  of  sheet .      Montan- 

tind   Industrialwerke   vorm.   J.   D.   Starck.     Kng.    Pat. 
6357.  March  12.  1914.     Under  Int.  Conv.,  April  16,  1913. 

Is  a  spreading  oven  for  the  manufacture  of  sheet  glass, 
the  movements  of  the  spreading  trucks  and  of  the  traverser, 
or  the  movements  of  their  driving  parts,  arc  transmitted 
to  a  switch  gear  controlling  the  driving  motor  and  the 
change-over  devices  in  the  power  transmission  or  driving 
gear,  so  as  to  ensure  the  automatic  stopping  of  the  motor 
as  well  as  the  automatic  operation  of  the  change-over 
devices  of  the  driving  gear.  Electric  clutches  are  thrown 
out  of  gear  by  means  of  a  switch  gear  provided  with  a 
number  of  contacts  corresponding  to  the  four  movements 
of  the  trucks  and  of  the  traverser,  and  comprising  two 
contact  rings  mounted  on  a  hollow  spindle,  one  ring 
carrying  the  contacts  used  for  reversing  the  driving 
motor,  the  other  the  contacts  intended  for  throwing  out 
of  gear  the  clutches.  Other  claims  refer  to  the  driving 
of  the  trucks  and  to  a  grid  conveyor. — H.  H.  S. 

Silvering  of  mirrors  and  the  like  ;    Protecting .      Marly 

Freres,  Bordeaux,  France.     Eng.  Pat.  10,000,  April  22, 
1014.     Under  Int.  Conv.,  April  30,  1913. 

To  prevent  deterioration  of  the  foil  of  mirrors  by  friction 
during  transport  and  manipulation,  and  adherence  of 
silvered  sheets  of  glass  by  contact,  two  distinct  coatings 
are  applied  to  the  silver  or  to  a  suitable  varnish  previously 
spread  over  the  silver.  The  first  is  an  adhesive,  resistant 
to  chemicals,  e.g.,  guttapercha,  certain  tars,  bitumens, 
or  resins,  gums  or  waxes,  used  at  a  temperature  above 
the  normal.  The  second  consists  of  thin  supple  sheets, 
of  paper  for  example,  resistant  to  mechanical  change, 
applied  at  a  temperature  sufficient  to  render  the  first 
coating  pasty. — H.  H.  S. 

Illuminating-glass ;      Method    and    batch    or    mixture    for 
making ■.     G.    A.    Macbeth.    Assignor   to    Macbeth- 
Evans  Class  Co..  Pittsburgh,  Pa.     l/.S.  Pat.  1,007,600, 
May  10.  1014  ;    date  of  Appl..  May  9,  1913. 
A  foundation  mixture  capable  of  making  substantially 
colourless  clear  glass  (and  preferably  including  a  chloride) 
is  fused   with   an  aluminium   compound  and  a  fluoride, 
the  weight  of  aluminium  compound  being   greater  than 
that  of  the  fluorine,  e.g.,  150  parts  of  foundation  mixture, 
9—1.5  of  alumina,  and  3 — 8  of  the  fluoride  ;    the  heating 
operation  is   stopped    before   the   melt   returns  to  a  clear 
edass  stage  and  before  the  specks  are  eliminated. — F.  Sodk. 
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Glaze,  slip,  and  the  like  ;  Apparatus  for  sifting  and  separating 

potter's .     F.    Beardmore,   T.    H.    Gaskell   and   W. 

Botdton    Ltd.,    Burslem,    Staffs.     Eng.    Pat.    12,284, 
May  27,  1913. 

A  compact  apparatus  contained  in  one  frame  comprises 
a  sifting  device,  a  pump  for  circulating  the  slip,  and  one 
or  more  dipping  tubs,  together  with  valved  pipe  con- 
nections so  that  the  slip  can  be  pumped  to  the  sifter 
and  from  the  dipping  tubs  back  to  the  sifter.  A  magnetic 
separator  may  be  provided  for  removing  metallic  particles 
from  the  slip  during  circulation. — H.  H.  S. 


IX.— BUILDING  MATERIALS. 

Cement  plants  ;  Determination  of  the  tin st  full  in  the  neigh- 
bourhood of .     J.  P.  Mitchell.     J.  Ind.  Eng.  Chem., 

1914,  6,  454 — 459. 

Methods  in  which  the  air  is  passed  through  box-like 
chambers  or  through  filters  give  the  quantity  of  dust 
present  but  not  the  amount  which  would  be  deposited 
under  normal  conditions.  The  author  uses  glass  plates 
coated  with  vaseline  which  are  exposed  on  horizontal 
platforms  mounted  at  the  top  of  poles  at  a  height  of  25 — 
30  ft.  After  exposure  the  plates  are  cleaned  with  gasoline, 
the  dust  recovered  by  filtration,  and  incinerated.  From 
analyses  of  the  dust  thus  obtained,  of  field  dust  obtained 
in  a  similar  manner  at  a  place  outside  the  possible  path 
of  the  cement-dust,  and  of  dust  issuing  from  the  stack 
of  the  cement  plant,  the  approximate  relative  proportions 
of  'field  dust''  and  'cement  dust''  in  the  collected 
samples  are  calculated.  In  some  determinations  made 
by  this  method  the  fall  of  cement  dust  calculated  to  lb. 
per  acre  per  day  varied  from  0-4  to  104  at  different 
stations  according  to  the  direction  of  the  wind  and  other 
conditions. — A.  S. 


Magnesia  and  dolomite  Portland  cements  and  their  properties. 
M.  v.  Glasenapp.     Chem.-Zeit.,  1914,  38,  589. 

The  calcium  oxide  in  Portland  cement  was  replaced  by 
an  equivalent  quantity  of  magnesia,  the  clinker  then 
containing  59%  MgO  and  41°0  silicate.  To  effect  solution 
of  the  magnesia  in  the  silicate  a  much  higher  temperature 
(1700° — 1800°  C.)  was  required  than  in  the  case  of  ordinary 
Portland  cement.  This  magnesia  cement  only  reacted 
with  water  after  6  to  8-  months,  crystals,  apparently  of 
magnesium  hydroxide,  then  being  discernible.  No  gel 
formation  could  be  detected  in  this  period.  The  dolomite 
cement  prepared  from  normal  dolomite  required  a  tem- 
perature of  1600°  C.  It  was  but  little  affected  by  water, 
and  the  magnesia  prevented  the  separation  of  calcium 
hydrosilicate  crystals.  The  use  of  magnesia  as  a  sub- 
stitute for  calcium  oxide  is  thus  impracticable,  although 
there  is  a  possibility  that  ignited  magnesite  might  be 
added  to  Portland  cement  without  injurious  effect ;  since 
although  the  magnesia  combined  with  silica  is  hydraulically 
inactive,  caustic  magnesia  in  the  form  of  a  very  fine 
powder  slowly  hardens  into  monoliths  of  great  stability. 
The  higher  the  temperature  of  burning  the  more  slowly 
does  the  magnesia  harden. — C.  A.  M. 


Mortars :    Formation    of  crystalloids    and    colloids    in    the 

hardening  of .     M.     von  Glasenapp.     Chem.-Zeit., 

1914,  38,  588—589. 

Is  all  cases  of  the  hardening  of  mortars  there  is  a  new 
formation  of  crystalloid  or  colloid  monolith  elements 
through  the  action  of  water  or  salt  solutions.  The 
hardening  of  all  mortars,  with  the  exception  of  Portland, 
Roman  and  slag  cements,  depends  exclusively  upon  the 
formation  of  crystalloids,  whilst  in  the  ease  of  silicate 
cements  (Portland  cement,  etc.)  formation  of  both  crystal- 
loids and  colloids  occurs.  Crystallisation  processes  alone 
will  produce  monoliths  equal  in  hardness  and  durability 
to  those  of  Portland  cement  and  even  superior  (e.g.  in  the 


case  of  Sorel's  cement)  in  regard  to  the  proportion  of 
filling  materials  whbh  can  be  incorporated.  This  is 
opposed  to  the  commonly  accepted  view  that  crystallisation 
tends  to  disintegration  of  the  mortar.  The  separation  of 
large  crystals  of  calcium  hydroxide  in  thin  sections  of 
Portland  cement  clinker  is  cited  in  support  of  this  view, 
but  such  formation  of  large  crystals  is  not  to  be  observed 
in  the  hardening  of  cement  mortars  in  practice.  In 
addition  to  calcium  hydroxide,  hydrosilicates  and  alumi- 
nates  also  crystallise  in  the  hardening  of  cement  mortars, 
arid  even  gel-like  substances  show  a  similar  tendency. 
The  alterations  in  Portland  cement  after  3  years  are 
attributed,  not  to  chemical  action,  but  to  structural 
changes,  through  the  slow  conversion  of  colloids  into 
crystalloids.  This  is  supported  by  the  fact  that  thin 
sections  of  old  cement  mortars  (up  to  30  years)  showed 
increased  transparency  to  polarised  light  with  their  age, 
and  minute  crystals  could  be  found.  The  colloidal 
substances  appear  to  act,  in  part,  less  through  their 
action  as  a  "  mineral  glue  "  than  through  conversion  into 
crystalloids  during  the  hardening  process. — C.  A.  M. 


Plaster  of  Paris  ;  Contribution  to  the  knowledge  of from 

the  technical  point  of  view.     G.  Gallo.     Gaz.  chim.  ital., 
1914,  44,  I.,  497—537. 

Experiments  on  the  conversion  of  gypsum  into  plaster 
and  the  setting  of  plaster  are  described.  Ordinary 
plaster  of  Paris  when  freshly  prepared  consists  mainly  of 
soluble  anhydrite,  but  rapidly  absorbs  moisture  and  in 
a  few  hours  is  converted  into  the  half-hydrate,  CaS04..' H-,0. 
In  calorimetric  tests  the  heat  liberated  during  the  setting 
of  plaster  corresponded  very  closely  with  the  heat  of 
formation  of  the  dihydrate,  CaS04,2H20,  from  the  half- 
hydrate.  The  following  scheme  for  the  analysis  of  plaster 
of  Paris  is  submitted : — Hygroscopic  moisture  is  first 
determined  by  drying  for  2  hours  at  50° — 60°  C.  and  then 
to  constant  weight  over  sulphuric  acid  of  sp.  gr.  1-4  ; 
and  the  dried  material  is  used  in  the  following  tests  : — 
Soluble  anhydrite.  The  sample  is  exposed  together  with  a 
vessel  of  water  for  12  hours  under  a  bell,  then  dried  over 
sulphuric  acid  of  sp.  gr.  1-4  till  of  constant  weight.  The 
quantity  of  water  absorbed  multiplied  by  1511  represents 
the  soluble  anhydrite.  Half-hydrate.  The  sample  is 
treated  with  excess  of  water,  dried  first  at  60°^65c  C,  then 
for  24  hours  over  sulphuric  acid  of  sp.  gr.  1-4.  The  quantity 
of  water  absorbed,  less  that  reqi  ired  for  converting  the 
soluble  anhydrite  (previously  determined)  into  the  di- 
hydrate, is  multiplied  by  5-3707  to  obtain  the  quantity  1 1 
half-hydrate.  Total  water  is  determined  by  heating  to 
incipient  redness  for  10  mins.  The  difference  between  the 
total  water  and  that  from  the  half-hydrate  represents 
that  from  the  dihydrate  (unburnt  gypsum).  The  diffcv 
between  100  and  the  sum  of  the  percentages  of  soluH' 
anhydrite,  half-hydrate,  and  dihydrate,  represents  thi 
percentage  of  natural  anhydrite  (or  overburnt  plast> 
foreign  impurities.  If  overburnt  plaster  be  present,  thi 
total  S03  will  not  correspond  with  that  present  as  solublr 
anhydrite,  half-hydrate,  and  dihydrate.  A  commercis 
sample  of  plaster  contained  :  soluble  anhydrite,  0 ;  half 
hydrate,  9405  ;  dihydrate,  2-21  ;  and  overburnt  plasd  1 


Patents. 

Stone   wort  and  plaster  ;   Method  and  means  for  treatn- 

damp     porous     bodies,      especially .     A.     Finklc 

Moscow.     Eng.  Pat.  26,079,  Nov.  13,  1913. 
The   surface   is   treated   with   a   solution   of   celluloid   : 
acetone  or  strong  wood  spirit,  mixed  with  a  solution  1 
vegetable  tar  (resini  pini)  and  rosin  in  ether,  to  which 
added  white  manganese  (manganese  borate) ;  e.g., 
22    kilos.,   ether   22,   celluloid    8,    manganese   borate   1' 
resini  pini  16,  and  colophony  16.     The  mixture  eounti 
acts  the  influence  of  hygroscopic  salts,  causes  moist 
evaporate  (with  the  ether  and  acetone)  from  the 
body,  and  forms  a  waterproof  layer  on  exposure  to  tl 
air. — F.  Sodn. 
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Concrtte   and   the    like  ;    Method    of   mixing .     I..    11- 

Eiohelbcrgor,     Baltimore,     Md.     U.S.     Pat.     1,097,084, 
May   19,  1914  ;  date  of  Appl.,  May  21,  1913. 

onstituents  are  fed  into  a  container  into  which 
multiple  jets  n(  water-ladon  compressed  air  are  bo  directed 
a.«  to  maintain  a  vortical  whirling  movement  of  the  man. 

—  1'.  SODir. 

Distillation  of  uxxxl.  soft  eotil,  lignite,  peat  ami  shale,  and 
utilisation  oj  products  of  distillation  for  creosoting  timber, 
Eng.  Pat.  12,427.     See  1  Ik. 


X.- METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Blast  furnaces  ;   The   relations  between   the   composition   of 

the  throat-gas  and  the    working  conditions  of .     M. 

Levin  and  J.  Wcssclmann.     Ferrum,  lit  14,  11,  261 — 271. 

Tut  working  oi  li\ ■•  blast-furnaces  was  investigated, 
from  59  to  L'!I4  analysis  of  the  gases  leaving  each  furnace 
being  made.  Two  of  tin-  furnaces  had  a  daily  output  of 
4W  tons,  ami  the  other  three  of  J ■"•* »  tons  ;  four  produced 

._•.  and  in  the  fifth  haematite  was  smelted.  The 
*  reduction-coefficient  "  C0| :  CO  was  found  to  be  much  less 
suitable  as  a  measure  of  the  fuel  requirement  than  the 
ratio  i  (i  i  (i  -  (  ( »».  In  the  Thomas-iron  furnaces  the  fuel 
required  was  marly  proportional  to  the  carbon  required 
for  direct  reduction,  i.e.,  about  one-fifth  of  the  total  carbon 
required.  In  these  furnaces  no  entirely  indirect  reduction 
took  place.  No  definite  connection  between  the  hlast- 
tomperattire  and  the  composition  of  the  furnace-gas  was 
observed.  When  the  blast-pressure  was  lowered  or  the 
blast    stopped,    the    ratios    Co,  ;C0     >'<>_.    and    H,:C0 

•1.    and    the    ratio    CO:  CO      '  '<  >  ,  decreased  ;     the 

effect  of  higher  temperature  of  the  furnace-gas  was  in  the 

direction.     The  mean  ratio  of  volume  of  furnace- 

that  of  blast-air  was  1-37. —  T.  St. 

Steel-furnace  .-      ,Y,  M.     design      of     open-hearth using 

producer-ya*.     H.   F.    Miller,   jun.      Trans.  Amer.  Inst. 
Min.  Eng.,  1014,  45,  340—  354. 

The  furnace  (fig.)  has  a  single  air-uptake,  A,  at  the  back 
of  the  gas-uptake.  B,  the  latter  being  6 — 10  ft.  from  the 
bath  and  of  the  same  width  as  the  port  which  is  made 


I 
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! 

A 

:  B  ', 

: 

— i 

ow  and  of  small  cross-section  to  promote  rapid  union  of 

-heated  air  and  gas  and  produce  a  short  but  very 

me   well   under  control   throughout   the   run.     A 

irnacc   m   Sweden   similar   in    principle   to   the   design 

inscribed  was  operated  for  5S  weeks  without  repairs. 

— W.  E.  F.  P. 


Iron;     The  y'  Irilnsforii.alooi  of  pUt%       -       tltollht    inflttl 
of  rnrlHin,    >ilirtot.    Cobalt    ""'I    copper    llorton.       K.    Kui-r 

and  R.  Klaaper.     Ferrnm,  1914,  11,  251    l'<;i. 
Pi  rb  electrolytic   iron  containing  C  0-009,  Cu  0-03  and 
8    iinoi    t.i   Cj-002%    gave   a   distinct    ^-transformation 

point  at  14IM  < '.  on  coolini.'.  and  2  to  3  C.  higher  On 
licit  mg.  The  temperature  ol  the  transformation  rose  w  ith 
increasing  carbon  to  I4s7  C.  with  C  about  0-1%  j  it  then 
remained  constant   up  to  C  about   ti ■)",,.  above  which 

concentration -,-solid  solution  crystallise.!  .it  onoo.  Silicon 
up  to  1-2%  lowered  the  melting  point  ol  pure  iron  very 
little,  and  up  to  0-2%  had   no  effeol   on   the  y^-trans- 

formation  temperature.      Higher  proportions  up  t  .    I   [ 

when  the  indications  had  become  rerj  indistinct,  Mused 
increasingly  greater  falls  in  the  transformation  temperature 
whi.h    had   dropped   to    1335° C.    with    si    1-2%.    The 

-,<'  tran-form.it  ion  curve  for  alloys  of  cobalt  and  carbonless 
iron  rises  in  a  straight  line  to  1  t'lj  ('.  at  Co  I il  .". '  ...  and 
the  horizontal  of  complete  equilibrium  running  from  thii 
point  meets  the  melting  point  curve  at  Co  25%.  With 
copper-iron  allocs  the  -,<*  transformation  curve  rises  to 
1 477 :  ('.  at  Cu  6'5°0.  the  horizontal  from  this  [Miint  meeting 
the  melting  point  curve  at  I 'u  13%.  The  results  with 
the  cobalt-  and  copper-alloys  are  little  different  from 
those  previously  obtained  using  iron  containing  C  0-08% 
(this  J.,  1913,  1111).— T.  Sr. 

Iron-carbon  alloys;    Observations  on  Ihr  hardness  and  the 

electrical  resistance  of .     R.  Vondracek.     Int.  Zeits. 

Metaling..  1!H4,  6,  172—182. 

ANDREW'S  theory  that  the  hardness  of  quenched  steels 
is  due  to  the  presence  of  finely  divided  cementite  embedded 
in  a  groundmass  of  austenite  and  a-iron  (this  .)..  1914, 
359)  is  not  in  accord  with  the  law  that  the  hardness  of 
such  alloys  is  the  mean  of  tho  corresponding  hardness 
values  of  tho  components,  nor  with  the  results  of  the 
author's  experiments  on  the  electrical  conductivity  of 
hardened  steels.  The  total  carbon  in  quenched  steels  is 
practically  all  in  solution,  and  the  theory  is  advanced 
that  the  hardness  is  a  particular  function  of  the  trans- 
formation, and  is  due  to  the  breaking  up  of  the  metal, 
as  it  were,  daring  recrystallisation.  In  this  respect  there  is 
no  essential  difference  between  iron  alloys  and  bronzes. 
It  is  deduced  from  the  resistance  of  hypocutectoid  steels 
that  the  ferrite  which  they  contain  has  an  appreciable 
carbon  content,  which  increases  as  the  total  carbon 
increases.  Eutoetoid  ferrite  probably  contains  from 
on;  to  0-07%  C,  and  with  falling  temperature  the  carbon 
content  rises  to  a  maximum  of  014%. — T.  St. 

[7ro«.]    Castings;    .1   study  of  the  annealing  process  for 

malleable .     O.    \V.    Storey   and    E.    L.    Leasman 

Met.  and  ('hem.  Eng..  1914.  12,  383—389. 

Bars  of  white  iroji  containing  <  2-60  —2-70,  S  0-65 — 0-70, 
S0-06,  P  0-14,  and  MnO-27%  were  converted  into  malleable 

iron  under  varied  conditions.     The  influence  of  the  several 
variable  factors  on  the  structure  of  the  casting  was  as 
follows  :      Packing     materials.      The     ordinary      pa 
materials  did  not  directly  afreet  the  .structure;    with  a 
looe  •  packing,  allowing  a  free  circulation  of  _  ises, 

a  carbonless  nm  was  produced,  but  in  a  neutral  atmi  sphere 
the  structure  of  the  rim  wa-s  the  same  as  that  of  the 
interior.  Temperature  and  lime  of  annealing. — The 
decomposition  of  the  cementite  into  ferrite  and  temper 
carbon,  which  determines  malleability  required  more 
than  70  hours  at  740  C;  if  was  complete  after  Is  hi 
at  985",  and  36  hours  at  870  C.  The  rate  of  cot 
after  annealing  is  an  important  factor:  a  high  rate  of 
coohns  results  in  a  steely  structure.  The  critical  cooling 
ranee  is  between  S3l>3  and  740  '..  in  which  all  the  carbon 
separates  if  thi  -  ifficiently  low  ;    if  so,  the  rate 

of  cooling  b         3       C.  has  little  effect  upon  the  iron. 

— W.  I:  S. 

Mild-steel;    The   changes  produced   in by  annealing. 

A.   Stadeler.     Ferrum,    1014,   11,   271—  27b". 
Sheets  of  basic  Siemens-Martin  steel  containin. 
wer,  thickness  of  15-5  mm.  and  annealed  in  a  tin- 
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plate  annealing  furnace  at  the  usual  temperature  for  from 
li  hours  to  25  days.  A  slight  excess  of  carbon  monoxide 
was  maintained  in  the  furnace  and  the  sheets  were  pro- 
tected from  the  direct  action  of  the  flames.  After  25 
days  the  thickness  uf  the  samples  had  become  reduced  to 
13-6  mm.  Decarburisation  was  observable  at  the  edges 
after  3  hours,  and  was  complete  in  15  days.  Manganese 
and  phosphorus  remained  constant  throughout,  and 
sulphur  for  eight  days,  after  which  it  rose  slightly. 
Mechanical  tests  showed  that  the  strains  produced  by 
rolling  were  removed  by  annealing  at  about  860°±10°C. 
for  li  hours.  This  produced  also  maximum  strength  under 
impact  test.  Grain-development  began  after  3  hours, 
and  was  found  to  be  a  function  of  the  time  of  annealing. 
So  long  as  decarburisation  was  insignificant  the  strength 
under  impact  test  diminished  with  increasing  size  of 
grain. — T.  St. 


Cementation;  Prevention  of— — by  metallic  deposits; 
diffusion  of  solid  metals.  L.  Guillet  and  V.  Bernard. 
Bull.  Soc.  d'Encour.,  1914,  121,  588—618. 

A  layer  of  eleetrolytically  deposited  copper, 
0-02 — 0-04  mm.  thick,  is  stated  to  be  the  most  advantageous 
coating  agent  for  protecting  portions  of  an  article  from 
cementation.  Nickel  cannot  be  used  instead  of  copper 
as  it  is  permeable  to  carbon  monoxide. 

Diffusion  of  solid  metals.  When  the  following  pairs 
of  metals  were  heated  together,  with  their  surfaces  in 
intimate  contact  to  a  temperature  below  the  fusion-point 
of  the  lowest-melting  metal,  diffusion  of  one  metal  into 
another  was  observed  :  Fe-Al :  Fe-Cu  ;  Cu-Xi  ;  Cu- 
bronze  ;   Cu-Sn  ;   Cu-brass  :   Cu-Zn. — W.  R.  S. 


Tool  steels  ;    General  properties  of .     M.  Denis.     Rev. 

Met.,   1914,  11,  569—669. 

The  effect  of  chilling  and  annealing  at  various  temperatures 
on  the  hardness,  resiliency,  and  tenacity,  both  in  the  cold 
and  hot  state,  of  a  number  of  tool  steels  was  determined, 
and  also  the  temperature  at  which  the  edge  attained  its 
maximum  cutting  power.  Seven  carbon  steels,  three 
chrome-,  two  tungsten-,  and  two  nickel-chrome  special 
steels,  and  six  chrome-tungsten  and  four  chrome-tungsten- 
vanadium  high  speed  steels  were  used  in  the  tests.  Two 
pages  of  curves  and  tables  are  given  for  each  sample. 
The  resiliency  of  the  carbon  steels  increased  after  repeated 
chilling  followed  by  annealing,  being  double  the  original 
in  some  cases  after  5  successive  treatments.  After  10 
successive  treatments,  the  hardness  of  carbon  steels  with 
more  than  0-7%  C.  ceased  to  be  uniform,  whereas  the 
special  steels  showed  uniform,  though  slightly  decreased, 
hardness.  Following,  the  steels  are  arranged  in  order  of 
efficiency,  as  measured  by  output  (quantity  of  articles 
finished,  and  quantity  of  turnings  removed,  before  the  edge 
of  the  tool  was  blunted  : — Cold  tests  :  (1)  chrome  steels 
(Cr  2-2 — 3-4°0)  ;  (2)  hvpereuteetoid  carbon  steels  (C 
0-91—1-26%).  Hot  testa:  (1)  special  steels;  (2) 
hvpereuteetoid  carbon  steels  ;  (3)  hypoeutectoid  carbon 
steels.  The  samples  showing  the  highest  cutting  efficiency 
at  higher  temperatures  were  :  (1)  tungsten  steel  (W3-53°0 1 ; 
(2)  hvpereuteetoid  carbon  steels  (C  0-95 — 1-26%)  ;  (3) 
chrome  steel  (Cr  3-40%).— W.  R.  S. 

Iron   and  steel;   Direct  determination   of  carbon   in . 

W.  D.  Brown.     Met.  and  Chem.  Eng..  1914,  12,  390. 

In'  the  process  described  the  boat  containing  the  metal  is 
placed  in  the  cold  part  of  a  silica  tube,  which  is  then 
closed  with  a  two-hole  stopper  fitted  with  a  nichrome 
plunger  rod.  After  the  air  has  been  displaced  by  oxygen 
the  boat  is  pushed  into  the  hottest  part  of  the  tube  by 
the  plunger ;  oxygen  is  passed  at  the  rate  of  400  c.c.  per 
minute.  The  tube  contains  a  layer  of  loosely  packed 
ignited  asbestos  which  acts  as  a  catalyser.  Under  these 
conditions,  with  an  initial  temperature  of  about  980'  C, 
a  temperature  of  about  1650°  C.  is  obtained  momentarilv 
and  complete  combustion  takes  place  as  fast  as  the 
oxygen  is  supplied.  The  determination  may  be  completed 
in  10  minutes. — W.  R.  S. 


Carbon  in  steel  and  iron  by  the  barium  carbonate  titration 

method;   Determination  of .     J.   R.   Cain.     J.    Ind. 

Eng.  Chem.,  1914,  6,  465 — 168. 

Carbon*  in  iron  and  steel  may  be  rapidly  determined  by 
burning  it  to  carbon  dioxide,  absorbing  the  latter  in 
barium  hydroxide  solution,  filtering  off  the  barium  car- 
!>■  mate,  with  exclusion  of  air,  on  a  filter  composed  of  a 
mat  of  asbestos  and  a  layer  of  quartz  grains  of  different 
sizes  (50%  passing  a  20-mesh,  and  the  remainder  passing 
a  10-mesh  and  retained  by  a  20-mesh  sieve),  washing 
with  water  free  from  carbon  dioxide  (150  c.c.  are  usually 
sufficient),  dissolving  in  excess  of  N  '10  hydrochloric  acid, 
and  titrating  the  excess  of  acid  with  N  /10  sodium  hy- 
droxide, using  methyl  orange  as  indicator.  The  usual 
purifying  train  connected  with  the  combustion  tube  may 
be  dispensed  with,  an  8-bulb  Meyer  tube  containing  the 
bariurn  hydroxide  solution  being  directly  attached.  The 
oxygen  should  not  be  passed  too  rapidly.  In  tests  with 
U.S.  Bureau  of  Standards  analysed  irons  and  steels,  the 
mean  error  in  eight  determinations  was  — 0-000056  grm. 

— A.S. 

[Silver  ores.]  Desulphurising  process  at  the  Nipissing  niill, 
Ontario.     Min.  and  Eng.  World,  June  6,  1914,  1070. 

A  wet  desulphurising  process  in  which  the  slime  pulp  is 
mixed  with  caustic  soda  solution  and  passed  through  a 
revolving  tube  mill  in  which  there  are  a  number  of  alumi- 
nium ingots.  A  further  treatment  is  given  in  a  tank 
lined  with  aluminium  plates,  in  which  the  pulp  is  slowly 
agitated  for  24 — 36  hours.  The  slime  is  then  dewatered 
in  a  Butters  filter  plant,  and  cvanided  for  48  hours.  The 
silver  is  obtained  in  a  spongy  metallic  state,  readily 
amenable  to  the  cyanide  treatment,  resulting  in  improved 
extraction  after  shorter  contact  with  the  cyanide  liquor. 
(See  also  Eng.  Pat.  18,660  of  1912;  this  J..  1913,  915.) 

— W.  R.  S. 

Silver  bar  ;  Fineness  of  the  800  standard .     O.  Yama- 

gata.     J.  Coll.  Eng.  Imp.  Univ.,Tokio,  1914, 5, 191—212. 

The  silver  bars  used  for  50-sen  coinage  at  the  Imperial 
Mint,    Osaka,   are   584   mm.    long,   49-2   wide   and   11-88 
thick  ;  they  are  cast  "  on  end,"  and,  after  removal  of  the 
top  portion  (2 — 3  cm.),  rolled  down  to  "  fillets,"  56-6  mm. 
wide  and  1-73  thick,  from  which  the  "  blanks"  are  cut. 
A  number  of  fillets  (some  from  whole  bars,  i.e.,  as  cast) 
were  cut  lengtlnvise  into  equal  strips  and  then  transversely 
at  equidistant  points,  each  portion  being  assayed  separ- 
ately.    It  was  found  that  throughout  the  length  of  the 
fillet    the    fineness    was    highest    along    the    middle   and 
gradually   decreased   towards    both   sides.     The   portion: 
representing  the  top  and   bottom  ends  of  the  bar  wen 
respectively  richer  and  poorer  in  silver  than  the  bulk,  the 
composition  being  irregular  at  the  former,  but  uniforn 
at  the  latter,  part  ;  for  this  reason,  at  least  2  cm.  shoult 
lie  cut  off  the  top  of  the  bar  before  rolling,  and  it  woult 
also  be  advisable  to  reject  a  small  portion  of  the  botton 
of  the  finished  fillet.     At  all  other  parts  of  the  fillet  th 
average  fineness  was  practically  uniform  and  in  agreemeo 
with  the  pot  assay.     The  fineness  of  a  bar  cast  from  th 
very  bottom  of  a  pot  (i.e.  the  residue  of  a  melting)  wa 
irregular  and  considerably  higher  than  the  correspondin 
pot  assay.     Accurate  sampling  of  the  normal  bar  by  th 
method  of  cutting  assay-pieces  is  regarded  as  practirall 
impossible.     A  50-sen  coin  was  sampled  by  taking  thn 
equal,    circular   punchings,    one   from   each   angle   of  a 
equilateral  triangle  described  in  a  concentric  circle  hayit 
five-sevenths  of  the  coin's  diameter  ;   this  method  ga- 
better  results  than  that  involving  a  central  puncnin>_'  i 
the  coin.     The  average  fineness  of  the  alloy  at  each  staf 
of  minting  yvas  as  follows  : — pot  assay  798-9,  fillet  799- 
"  scissel"   (the  portion  of  the  fillet  remaining  after  tl 
"blanks"   have  been  cut  out)   798-5,   blank  799-2.  00 
799-6.— W.  E.  F.  P. 

Copper-nickel  ores  ;  Chloridising  the  Sudbury .     A.  1 

Carpenter.  Eng.  and  Min.  J.,  1914,  97,  1085—1089. 
In  tests  made  on  the  applicability  of  the  Longniai 
Henderson    process    to    the    treatment   of   cinders    fr( 
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Sudbury  copper-nickel  ores,  in  order  to  leaoh  ou(  lbs 
topper  end  "lit. mi  11  roeiduo  suitable  for  direol  smelting 

lo  (erro-nickcl  pig  or  Bteol,  the  most  fa\ able  conditions 

were  found  to  be  as  follows:  the  final  temperature  in 
riMiniin.'  must  bo  high  enough  to  decompose  tho  niokel 
sulphate:  the  chloridising  roasl  must  bo  conducted  at 
370" — l^">  C.  I"  provonl  the  formation  of  nickel  chloride 
pjajd  its  volatilisation.  The  Bulphur  content  Bhould  be 
■jdnoed  to  11  times  tho  copper  content,  and  if  more  in 
removed  liv  roasting,  a  suitable  amount  of  pyrites  is 
addisl  previous  to  ohloridising.  Low-grade  copper-niekel 
roatto  was  also  troated  succossfully  I » \   this  method. 

— W.  R.  S. 

8pelter ;  Production  of in  Upper  Silt  lia.     A.  Rzehulka. 

Z.  angew.  Cbem.,   1914,  27,  327—328. 

Tr*  production  of  spelter  in  Silesia  dates  back  to  1809, 
il  production  up  to  1913  inclusive  being  5,047,421 
tons.  Oxidised  ores  were  treated  exclusively  until  about 
1860;  sinoe  then  blende  also  lias  been  worked,  and  is  now 
In'  far  the  moat  important  ore.  Belgian  retorts  have 
lately  displaced  the  largo  Silesian  mulHes,  although  tho 
latter  wore  more  advantag s  in  the  treatment  of  low- 
grade  ores. — \V.  R.  S. 

MkteUendet  :  Treatment  of  roasted for  the  decomposition 

of  zinr  ferrites  previous  to  distillation.     V.  Limit.     Metal] 
u.  Erz,  1!>14. 11,405— 408. 

Zinc  ferrites  formed  in  the  roasting  of  blende  may  be 
decomposed  by  reduction  with  producer  gas.  In  a 
■  laboratory  experiment  in  which  a  sample  of  roasted 
blende  was  treated  with  coal  gas,  the  content  of  zinc 
present  in  the  form  of  combined  Zn(  I  fell  from  6-4  to  2-5% 
after  40  minutes'  heating. — W.  R.  S. 


Aluminium  ;  Nickel-plated .     E.  Tassilly.     Rev.  Met.. 

l'.iu,  11,  670—673. 

As  adherent  nickel  deposit  on  aluminium  is  easily  obtained 

by  Canac's  process  (Eng.   Pat.   24,019  of   1911  ;  this  J., 

1912,    394).     The    aluminium     is    treated     with     boiling 

potassium   carbonate   solution,   then   brushed    with    milk 

of  lime,  and  immersed  for  a  few  minutes  in  a  0-2%  solution 

of  potassium  cyanide,  and  in  a  solution  of  1  gnu.  of  iron 

in   1   litre  of   hydrochloric  acid   (1  :  1)    until   it  acquires 

moire  appearance.     Tho  nickel  is  deposited  as  usual, 

•  ■)■•  from  a  bath  containing  50  grms.  of  nickel  chloride 

ami  20  grms.  of  boric  acid  per  litre.     The  addition  of  iron 

to   the   last    preparing    solution    is    essential  :    a    minute 

ieposit  of  iron  (0-25 — 0-5  grm.  per  sq.  metre)  was  found 

>n  the  aluminium,  and  microscopical  examination  of  the 

surface   showed   a   cellular  structure.     Tho   iron   appears 

o  form  a  network  of  microscopic  galvanic  couples,  which 

iroduces  a  rough  surface.     This  accounts  for  the  strong 

tdhesion  of  the  deposit,  which  cannot  be  detached  without 

uao  tearing  off  aluminium  particles. — W.  R.  S. 

irsenic ;     The    melting    point    of .     W.    Heike.     Int. 

Zeits.  MetaUog.,  1914,  6,  168—171. 

Ieating  and  cooling  curves  of  arsenic  contained  in  an 
thausted    porcelain    vessel    packed   in   sand   in   an   iron 
"omb,  gave  a  melting  point  of  830'  C.     No  other  thermal 
observed    between    this    temperature    and 
The  arsenic  after  having  been  melted  was  steel- 
ray  to  lead-gray  in  colour  ;   it  was  very  brittle  and  broke 
isily  with  a  brilliant   fracture;    the  hardness  on  Mohs' 
j-ale  was  31 — 1.— T.  St. 

esutance  of  platinum   vessels  to  hot  nitric  acid.     Baxter 
and  Grover.     See  VII. 

(termination  of  nickel  by  dimethylgluorime.     O.  Brunck. 
XXIII. 

Patents. 

w  ;  Treatment  of .     A.  V.  Dismore,  Slough.  Bucks. 

Eng.  Pat.  4292,  Feb.   19,   1913. 
E^iron  is  made  the  cathode  in  an  electrolvte  composed 
'nickel   salts"    lib.,    common   salt    lj'lb.,    platinum 


biohloride  .'!-7~'  jn  tin  tnd  water  I  gallon,  th 
oonaisting  of  niokel  and  carbon  placed  respeoti'vely  on 
opposite  Bides  "f  the  iron.  A  low-tension  ourrenl  lb  ftrsl 
passed  through  the  bath,  and  then  .i  high  tension  ourn  at 
(up  to  loon  volts),  which  automatically  oats  onl  the 
current,  is  Buddenly  switched  in.  After  ■  Buitabla  time 
t hi-  iron  is  cleaned  by  immersion  in  boiling  water.  The 
treatment  is  stated  to  produce  enhanced  malleability, 
duotility,  and  tensile  strength.    T. St. 

Cast-iron  ;   Production  of- .     A.  W.  Gregory,  London. 

Eng.  Pat.  6530,  March  17,  1913.  ' 
(  LBT  iron  suitable  for  conversion  into  malleable  castings 
is  made  by  melting  steel  or  wrought  iron  swap  with 
carbonaceous  and  silicon-bearing  materials.  Manganese 
is  removed  by  the  addition  of  a  sulphur-bearing  material, 
preferably  an  inferior  coke,  high  in  sulphur,  whereby 
manganese  sulphide  is  formed  and  passes  into  the  slag. 

— T 

Steel  manufacture,  Tho  British  Thomson-Houston  Co.> 
Ltd.,  London.  From  General  Electric  Co.,  Schenectady, 
N.Y.,  U.S.A.  Eng.  Pat.  11,370,  .May  15,  1913. 
Tiik  hysteresis  action  of  silicon  steel  is  reduced  bj  10—  30 "  , 
by  heating  it  for  2 — 5  hours  at  1100' — 1325'  ('.  in  a 
reducing  atmosphere  (hydrogen)  or  in  a  vacuum  (2 — 2-5  mm. 
of  mercury). — \V.  E.  F.  1*. 


[Steel].     Metallic  articles  such  as  gun-barrels.  ait<l  turb 
bladr  8,  which  require  great  power  of  resistance  to  corrv.i 
that   is  against  the  influences  of  moist  air,  water,  sea- 
water,  and  the  like  (not  acids).     C.  I'ascl.  Essen  (Ruin  I, 
Germany.     Eng.   Pat.   13,414,  June   10,   1913.     Under 
Int.  Conv.,  Oct,  17,  1912. 
The  steel  alloys  used  contain  Cr  7  to  25,  Ni  20  to  0-5, 
and  C  up  to  1%,  and  when  the  articles  are  required  to  be 
non-magnetic,  the  chromium  should  be  not  less  than  8°  , 
Those  of  the  alloys  with  a  Brinell  hardness  above  380 
are  made  soft  and  workable  bv  heating  to  between  500°C. 
and    tho    critical    point    (72b0 — 780°  C.)     and     cooling. 
Preliminary    heating    to    800' — 1000°  C.     imparts    great 
strength    and    toughness,     and     subsequent    heating     to 
800' — 900°  C.  rehardens  the  alloys.     Those  of  the  alloys 
with  a  Brinell  hardness  below  350  are  made  very  tough 
and    non-magnetie.    by   heating   to    1100° — 1200' C.    and 
cooling  rapidly. — T.  St. 

[Steel.]     Metal  articles  such  as  vessels,  tubes,  and  parts  of 

machinery,    which    require   great   power   of   resistance    to 

attack    In)    acids    and    great    strength.     C.    Pascl.    Essen 

(Ruhr),   Germany.     Eng.    Pat.    13.415,  June   10,   1913. 

Under  Int.  Conv.,  Dec.  20,  1912. 

A  steel  allov  containing  Cr  15  to  40,  Xi  20  to  4,  and 

C  up  to   1%,  is  very   resistant     to    the  action  of  acids. 

especially  nitric  acid," and  possesses  great  strength.     After 

being    heated   to    1100'—' 1200' C,    the    cooled    alloy    is 

very  tough  and  may  be  worked  up  into  sheets,  tubes,  etc., 

without  difficulty.— T.  St. 

[Iron   and  copper.]     Metal    and    carbon  ;    Manufacturing 

agglomerates     of    reduced .     termed     in     particular 

"  jerro-carbonite"  and  "  cupro-carboniti."     J.  G.  AartS, 
Dongen,   Holland.     Eng.    Pat.    17.613,   July   31,    1913. 
Under  Int.  Conv.,  Aug.  1,  1912. 
A  mixture  of  the  (iron  or  copper)  ore  with  powdered  coal  is 
'■  carbonised"  in  a  vertical  retort  the  upper  part  of  which 
is    heated    (attaining    a    temperature    of    about    120O    C. 
at  the  hottest  zone)  while  the  lower  end  is  immersed  m 
water.     The    red-hot    agglomerate    is    continuously    dis- 
charged   into    the    latter,    the    -team    generated    pas 
upwards  through  the  charge  and  producing  hydrogen  and 
carbon  monoxide  by  which  the  ore  in  the  upper  zones  of 
the  retort  is  reduced.     Tho  proportions  of  ore  and  coal 
'    are  adjusted  so  that  the  agglomerate  contains  sufficient 
fuel  for  subsequent  fusion  in  the  cupola. — \Y.  E.  F.  P. 
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[Iron]    Ores;     Process   of  reducing .     H.    C.    Alford, 

St.  Louis,  Mo.     U.S.   Pat.   1,097,156,  May   19,   1914  ; 
date  of  Appl.,  Sept.  1,  1911. 

Powdered  iron  oxide  ore  is  preheated,  then  mixed  with 
excess  of  carbon  and  heated  to  about  1000°  F.  (538°  C.) 
in  order  to  effect  reduction  without  fusion.  Two  horizontal 
cylinders,  one  above  the  other,  and  geared  to  rotate 
together  in  opposite  directions,  are  mounted  in  a  heating- 
chamber.  They  are  connected  within  the  chamber  by  a 
vertical  end- piece,  fitted  with  an  inclined  side- pipe  through 
which  coal  is  introduced  by  means  of  a  screw  conve3'or. 
Within  each  cylinder  is  a  fixed  worm  or  screw  so  that, 
on  rotation,  the  charge  is  propelled  through  the  apparatus 
continuously.  The  ore  is  preheated  in  tho  upper  and 
reduced  in  the  lower  cylinder. — VV.  E.  F.  P. 

Armour-plate ;     Method    of   treating .     S.    S.    Wales, 

Munhall,  Assignor  to  Carnegie  Steel  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,097,572,  May  19,  1914;  date  of  Appl. 
Nov.   15,   1906. 

The  forged  plate  is  successively  heated  to  700°  C,  re- 
forged,  heated  to  875°  C,  quenched,  heated  to  775°  C, 
air-cooled,  machined,  re-heated  to  rather  less  than  775°  C, 
formed,  annealed,  machined,  and  water-hardened.  One 
surface  of  the  hardened  plate  may  be  softened  by  heating 
and  air-cooling,  the  opposite  side  being  sprayed  during 
the  operation  to  prevent  equalisation  of  the  temperature 
through  the   material.— W.  E.  F.  P. 

Metals;  Anti-friction .  C.  Billington,  Stoke-on- 
Trent.  Eng.  Pat.  11,138,  May  13,  1913. 
SN-SB-Cr-ALLOYS,  with  or  without  Pb  and  containing 
Ni  0-1 — 50%.  The  following  percentage  compositions 
are  given  as  examples: — (1)  Sn  84,  Sb  9,  Cu  6,  Ni  1  ; 
(2)  Sn  74,  Sb  9-75,  Pb  10,  Cu  5,  Ni  1-25.— W.  E.  F.  P. 

Furnaces;      Muffle    and    similar .     August's    Muffle 

Furnaces  Ltd.  and  J.  R.  C.  August,  Halifax.  Eng.  Pat. 
11,386,  May  15,  1913. 

A  furnace  in  which  the  gases  issuing  from  the  fire-box, 
2  (see  fig.),  through  a  series  of  slots,  4,  arranged  along  the 
middle  of  the  slab,  3,  forming  the  roof  of  the  fire-box, 


e=c 


are  caused  to  pass  successively  along  passages  between  this 
slab  and  the  bottom.  6,  of  the  muffle  ;  through  flue  bricks, 
11,  forming  the  sides;  over  the  top,  12,  and  towards 
the  front  of  the  muffle,  beneatli  removable,  wedge-shaped 
slabs  or  blocks.  13,  supported  along  the  middle  of  the 
structure  by  a  keystone,  21,  secured  to  the  upper  portion 
'if  the  apparatus;  through  internal,  horizontal  passages, 
14,  in  the  slabs,   13,  towards  the  back  of  the  furnace  ; 


above  the  slabs,  13,  towards  tho  front,  and  thence  to  the 
chimney. — W.  E.  F.  P. 

[Lead  and  zinc]  Ores:  Separation  of  metallic  sulphide . 

F.  J.  Lvster,  Broken  Hill,  N.S.W.     Eng.  Pat.  11,939, 
May  22,"  1913. 

The  ore  is  treated  twice  by  froth-flotation  at  atmospheric 
temperature  :  first  in  a  neutral  or  alkaline  solution  to 
produce  a  concentrate  relatively  rich  in  galena  ;  and  then 
in  water  to  produce  a  concentrate  relatively  rich  in  blende. 
The  medium  in  which  the  first  separation  is  effected  may 
be  a  natural  "  mine  water  "  or  a  prepared  solution  con- 
taining one  or  more  of  the  following  compounds :  chloride, 
hydroxide,  nitrate  or  sulphate  of  calcium,  magnesium, 
sodium  or  potassium  ;  chloride  of  barium,  carbonate  or 
bicarbonate  of  sodium,  sulphate  of  manganese,  zinc, 
iron  or  aluminium. — W.  E.  F.  P. 

Sulphide  ores  ;    Flotation  process  for  the  concentration  of 

by  mean?  of  oil  and  nascent  gases.     Tellus  A.-G.  fur 

Bergbau    und    Hiittenindustrie.      Ger.    Pat.     273,266, 
March  1,  1913. 

The  finely  ground  ore  is  mixed  with  water  to  which 
sodium  sulphide  or  carbonate  is  added,  and  with  oil, 
and  the  pulp  is  distributed  uniformly  over  the  surface 
of  a  body  of  water  to  which  acid  is  supplied  below  the 
surface.  The  hydrogen  sulphide  or  carbon  dioxide 
evolved  adheres  to  the  oiled  sulphide  particles  and  carries 
them  over  the  edge  of  the  receptacle,  whilst  the  particles 
of  gangue  sink  to  the  bottom.  The  proportions  of  sodium 
sulphide  or  carbonate  and  of  acid  may  be  adjusted  so  as 
to  give  a  neutral  effluent. — A.  S. 

Silver-lead-zinc  ores;    Treatment  of by  smelling  with 

zinc  chloride  or  its  double  salts.  E.  Langguth.  Ger.  Pat. 
273,483,  April  5,  1913. 
The  melt,  containing  lead  chloride,  without  separation 
of  unattacked  ore  or  gangue,  is  granulated  in  water. 
The  lead  chloride  remains  dissolved  in  the  hot  solution 
of  zinc  chloride  produced,  and  after  separating  insoluble 
matter,  can  be  re-covered  partially  by  crystallisation,  or 
entirely  by  precipitation  with  metallic  zinc. — A.  S. 

Tin  ores  ;   Treatment  of .     H.  Wade,  London.    R 

J.   B.   Macdonald,   Pazna,   Bolivia.     Eng.   Pat.   12,267 
May  26,  1913. 

The   concentrate   from   lead-bearing   tin   ore   is   calcin< 
with  an  alkali  nitrate  to  produce  lead  sulphate  which  i: 
subsequently  removed  by  treatment  with  a  hot  solii' 
of    caustic    soda ;     when    containing    iron    sulphide   tb' 
material   is   roasted   at   a  low   temperature   and    re-cn;. 
centrated  before  treatment  with  alkali  nitrate. — W.E.F.P 

Slimes;    Separators  for  treating  metallurgical and  /c 

like  /mrposcs.     H.  W.  Hardinge,  New  York.     Eiil 
20,919,  Sept,  16,  1913. 
The    apparatus    (fig.)    consists    of    a   rotatory    truncal 
conical  receptacle,    1,   into  which  the  pulp  is  introduce 


through  the  smaller  end,  4,  from  a  hopper,  5,  by  a  pipe, 
and  discharged  in  part  from  a  central    opening  8,  in  I 
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I  ireer  end.  7.  Tin-  opi-nin^.  s,  is  provided  e\t.inili>. 
with  a  funnel,  9,  and  internally  with  a  Beriea  of  open, 
radial  pipes,  10,  which  rotate  with  the  receptacle  unci  are 
carried  at  their  converging  onda  in  a  block,   II.  damped 

the  Bide  oi  the  vossel  by  meana  "I  a  rod,  12.  During 
rotation  the  heavier  particles  of  tho  material  gi  ivitate  to 

.  r  end  of  tho  receptacle,  are  taken   up   bj    the 

dtoca,  10,  an<l  discharged  through  the  funnel,  '.* :    while 

tin'  lighter  particles  arc  discharged  through  the  opening, 

4,  the  level  f"r  discharge  being  preferably  such  thai   the 

will  never  bo  quite  half  full.— W.  E.  !•'.  P. 


Apparatus  for  trashing .     II.   A.   Brackelsberg, 

n,  Germany.     Eng.  I'at.  13,087,  June  IT.   1913. 

Thk  Bnoly  powdered,  dry  ore  is  allowed  to  fall  freely 
hopper,  '■>  (tig.),  on  to  a  distributing  cone,  II, 
nco   1 1 ►  a   spreader  cone,    K>,   upon   the  surface   of 


^s^^^^^^s^^^^^ss^^s^^;' 


«hich  is  maintained  a  continuous  stream  of  water,  sup- 
lied    through  a  pipe,  5,  to  the  interior  of  the  cone,   11, 
rom  which  it  is  delivered,  through  openings,  11',  under 
steady   pressure   by   reason  of  the   air  cushion   in  the 
pper  part   of  the  cone.     Beneath  the  spreader  cone,  a 
:    funnel-shaped    vessels,    tilled    with    water    and 
veiled   by    means   of   screws   and    ball-headed    bearings 
e  base  of  the  apparatus,  are  disposed  concentrically, 
m,   classification   of  the  ore   pulp  being  effected 
means  of   the  successive  overflows,   and  clear  water 
■scharged  peripherally   from  the  outermost  vessel. 

— W.  E.  F.  P. 

fasten.]     Wire;  Process  of  drawina ,  and  apparatus 

'•'.     11.  Schinnerling,  Heiniekendorf-i  lit.  ( .Yrmanv, 
r  to  General  Electric  Co.     I'.S.  Pat.  1,096,866, 
May  19,  1!U4  ;  date  of  Appl.,  April  16,  1913. 

(tungsten)  wire  is  drawn  through  a  die   immersed  in 
of  lubricant  (oil)  at  300" — 400 ;  C— W.  E.  F.  P. 

!    Method  of  pointing for  wire-drawing.     Wol- 

tramlampen-A.-G.     Ger.  Pat.  272,731,  May  7,   1912. 
I  end  of  the  wire  is  treated  with  a  fused  chlorinating 
sulphurising   bath    of    inorganic    chlorine    or    sulphur 
pounds.    For  example  the  wire  may  be  dipped  into  fused 
itimony  pentachloride  or  used  as  anode  in  the  electro- 
n's of  fused  calcium  chloride. — A.  S. 


1/  tali  and  alloys  .    /'■■■■  ■  n  »f  casting  ingots  "f .  ««./ 

apparatus   therefor.     I'.    II.    G.    Durville,    Pai 

Pal    23,719,  i  let.  20,  1913.     Under  Int.  Conv.,  Nov.  21, 

1912. 

Tin    app  insists 

of  a  mould.  I,  having  an 
extension,  '■>.  to  which  a 
reservoir,  2,  is  attached,  the 
I  itier  and  extension  being 
lined  with  refraoton  material, 
4.     The   reservoir   is   charged 

and    the  apparatus   sluy. ! 
verted    so  as   to   till   the    mould 

without    agitating  the  molten 

.i.-  w.  E.  r.  p. 


[Zinc from  brass.]     Volatilised  mailer ; 

and    recovering .     (I.    Mellen, 

I    S    I'at.  1,097,135,  May  19,  1!U4 
19,  1912. 


Process  of  -■  paroling 
East  Orange,  X..I. 
date  of  Appl-.  Dee. 


Molten  brass  is  caused  to  flow  down  a  scries  of 
within  a  vertical  furnace  and  exposed  to  the  action  of  a 
gaseous    stream  traversing    the    furnace    in    the  opposite 
direction.     Volatilised  zinc  oxide  is  collected  at  the  top, 
and  the  molten  residue  at  the  bottom,  of  the  apparatus. 

— W.  E.  P.  I>. 

Metals  and  oxides  ;    Process  for  separating  and  recovering 

from  molten  slags  ami  oilier  products.     A.   Desgraz. 

Ger.  Pat.  273,047,  June  13,  1913. 

The  metals  or  oxides  are  separated  from  the  slag  or  the 
like  by  treatment  with  reducing  agents,  with  or  without 
other  additions,  in  a  revcrberatory  furnace  so  arranged 
that  the  charge  moves  with  decreasing  velocity  towards 
the  hottest  part  of  the  furnace,  whilst  simultaneously  its 
surface  increases.  Tho  furnace  is  divided  into  several 
compartments  arranged  in  steps,  so  that  as  the  surface 
of  the  charge  becomes  larger  its  depth  becomes  less.  As 
the  charge  moves  towards  the  hottest  part  of  the  furnace, 
and  the  desired  metals  are  separated  from  the  slag,  the 
latter  becomes  lighter  and,  separating  from  the  heavier 
portion,  becomes  exposed  in  increasing  degree  to  the 
flame. — A.  S. 

Platinum  :    Process  for  separating from    iridium   and 

other  metals.     Verein  Chemischer  Fabriken  in  Mannheim. 
Ger.   Pat.  273,178,  March  28,  1913. 

The  mixture  of  metals  is  treated  with  chlorine  above 
585' C.  untU  the  iridium  is  completely  converted  into 
chloride.  A  portion  of  the  platinum  is  converted 
chloride  and  volatilised,  but  most  of  it  is  unattacked  and 
is  separated  from  the  non-volatile  iridium  trichloride  by 
elut  nation  or  by  dissolving  in  aqua  regia. — A.  S. 

Chemical  reactions  sensitive  to  air  or  oxygen  [e.g..  reduction 
of  easily  oxidisabh  m  lals]  :  Process  fir  carrying  out 

in  an  inert  atmosphere.     0.  Knofler  und  Co.     Ger.  Pat. 

273,218,  Oct.  IS,  1912. 
A  solid  or  liquid  substance,  which  on  heating  gives  off 
non-oxidising  vapours,  is  addod  to  the  reaction  mixture. 
Formaldehvde.  for  example,  is  decomposed  into  carbon 
monoxide  and  hydrogen  at  500°  C,  and  easily  oxidisablo 
metals  such  as  thorium,  zirconium,  cerium,  titanium,  and 
vanadium  may  be  obtained  from  their  compounds  by 
heating  with  metallic  calcium  in  presence  of  5 — 10%  of 
trioxvmethylene.  Ammonium  compounds  and  hydro- 
carbons may  be  used  in  a  similar  manner  to  produce  a  non- 
oxidising  atmosphere. — A.  S. 
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Mdals  ;     Furnace    for    obtaining    easily    oxidisable . 

A.  Zavelberg.  Ger.  Pat.  273,308,  Aug.  7,  1913. 
Addition  to  Ger.  Pat.  226.257. 

In  carrying  out  the  process  described  in  the  chief  patent 
(this  J.,  1910,  1460),  in  order  to  maintain  the  inner  portions 
of  the  walls  of  the  reaction  chamber  at  a  uniform  tempera- 
ture and  restrict  the  cooling  to  the  outer  surface,  heating 
flues  are  constructed  in  the  walls. — A.  S. 

Iron  and  manganese  ores,  pyrites  cinder,  blende,  etc.  ;  Pro- 
cess for   roasting   and   sintering   ores   and   metallurgical 

products,  e.g. .     W.   Buddeus.     Ger.   Pat.   273,277, 

Jan.   16,   1913. 

Thin  metal  tubes,  spaced  apart,  are  placed  in  the  sintering 
chamber  and  the  ore  is  fed  in  around  the  tubes.  The  fuel 
is  then  introduced  into  the  spaces  enclosed  by  the  tubes 
and  the  latter  are  withdrawn.  Sintering  is  effected  by  a 
blast  of  air  forced  through  the  charge  in  a  direction  parallel 
to  the  columns  of  fuel. — A.  S. 

Aluminium  ;   Production  of  a  coating  on -resisting  the 

action  of  sea-icater  and  concentrated  acids  or  alkalis. 
Z.  D'Amieo.  Ger.  Pat.  273,292,  Dec.  10,  1912.  Addi- 
tion to  Ger.  Pat,  248,857  (this  J.,  1912,  824). 

The  aluminium  is  treated  first  with  a  solution  of  caustic 
alkali  and  then,  without  removing  the  aluminate  formed 
and  the  excess  of  alkali,  with  a  solution  containing 
potassium-iron  tartrate  and  cupric,  ammonium,  ferric, 
zinc  and  stannic  chlorides.  The  coated  metal  is  washed 
with  lime  water  and  warm  water,  heated,  and  treated  with 
a  mixture  of  oils  and  balsams  as  described  previouslv 
(loc.  cit.).  The  cupric  chloride  may  be  replaced  by  copper 
sulphate,  and  finely  powdered  calcium  carbonate  or  a 
caustic  alkali  mav  be  added  to  the  solution  of  metallic  salts. 

— A.  S. 

Aluminium;  Process  for  protecting    and    decorating — — . 
J.  Tronel.     Ger.  Pat.  273,498,  May  21,  1912. 

The  metal  is  first  spraj-ed  with  a  mixture  of  an  alkaline 
cleansing  agent,  ammoniacal  nickel  sulphate  solution, 
precipitated  silica,  and  small  quantities  of  zinc  and  tin 
compounds,  then  washed  with  water,  dried,  treated  with 
a  solution  of  rubber,  gutta-percha,  and  nitrated  castor 
oil  or  its  substitutes,  again  dried,  at  a  high  temperature, 
and  then  treated  with  a  solution  of  nitrocellulose,  celluloid 
(inflammable  with  difficult}-),  fatty  acids,  and  gum-like 
substances  produced  by  the  transformation  of  lactic  acid 
in  presence  of  organic  and  inorganic  salts.  An  elastic 
transparent  coating  is  obtained  which  is  not  broken  even 
when  the  metal  is  worked  mechanically. — A.  S. 

Electrolytic  furnaces  for  the  production  of  light  metals, 
G.  B.  Ellis,  London.  From  Sodium  Process  Co.,  New 
York.     Eng.  Pat.  29,418,  Dec.  20,  1913. 

See  U.S.  Pat,  1,092,178  of  1914  ;  this  J.,  1914,  555.— T.F.B. 

Tr'atment    of   phosphate    slag   for    agricultural    purposes. 
Eng.   Pat.   922.  "  See  XVI. 


XI.— ELECTRO-CHEMISTRY. 

Mercurous    sulphate;     Commercial    preparation    of 

for  normal  cells.  E.  Warburg.  Z.  Elektrochem., 
1914,  20,  345 
Ordinary  commercial  mercurous  sulphate  is  not  suitable 
for  the  preparation  of  Weston  normal  cells,  but  there  is  now 
on  the  market  material  prepared  under  the  advice  of, 
and. tested  by,  the  Physikalisch-technische  Reichsanstalt 
specially  for  this  purpose.  The  salt  is  contained  in  sealed 
and  stamped  vessels  under  saturated  cadmium  sulphate 
solution.  It  is  prepared  by  von  Steinwehr's  precipitation 
method  (Z.  Instrumentenkunde,  1905,  25,  205  :  to  obtain 
preparations  composed  of  crystals  of  uniform  size,  and 
hence  having  the  same  solubility,  and  giving,  in  the  cell, 
the  same  E.M.F.,  one  of  the  reacting  solutions  is  heated 
to  80° — 109°  C.j  and  the  other  is  added,  drop  by  drop, 


with   constant   agitation ;     the   very    small   crystals   are 
removed  from  the  product  by  elutriation). — W.  H.  P. 

Anodic    oxidation    of  ammonia    in    alkaline    solution    in 
presence  of  silver  salts.     Scagliarini.     See  YII. 

Reduction    of   disodium    phosphate    by    alternating    electric 
currents.     Weuger    and    Heinen.     See    VII. 

Patents. 

Refractory    materials  fusible    only    at    high    temperatures; 

Fusion  of .     E.  Podszus.     Fr.  Pat.  465,604,  Dec.  2, 

1913.     Under  Int.  Conv.,  Dec.  2,  1912. 

The  process  is  designed  for  the  fusion  of  oxides  of  zirconium 
thorium,  aluminium,  etc.,  which  is  impossible  in  an 
ordinary  electric  arc  on  account  of  their  combination  of 
low  conductivity  and  high  melting-point.  An  inner 
chamber  of  refractory  clay,  surrounded  by  sheet  iron,  is 
provided  with  electrodes  of  which  the  upper  can  be 
manipulated  in  order  to  adjust  their  distance  apart. 
The  current  is  started  with  the  electrodes  close  together, 
and  the  lower  one,  packed  in  the  badly  conducting  material 
— which  is  in  a  granular  condition  and  not  powdered  lest 
it  should  be  scattered  and  (thus  extinguish  the  arc — 
attains  a  high  temperature  and  melts  the  surrounding 
particles  which  percolate  to  the  bottom  and  in  the  melted 
condition  are  sufficiently  good  conductors  to  take  the  place 
of  the  lower  electrode,  so  that  the  arc  plays  on  the  surface 
of  the  melt.  Yolatilised  fumes  raise  the  conductivity 
of  the  atmosphere,  and  by  raising  the  upper  electrode 
an  arc  of  20  cm.  length  is  obtained  at  a  tension  of  221 
volts.  Electrodes  of  composition  resembling  the  materia 
to  be  fused  may  be  used. — H.  H.  S. 

Process  for  treating  zinc  sulphate  liquors.     Eng.  Pat.  2952 
-See  VII. 

Electrolysis  and  treatment  of  [zinc]  sulphate  liquors.     Eng 
Pat.  11,634.    See  VII. 

Electrostatic  separators  for  treating  inflammable  or  cxploeir 
materials.     Eng.  Pat.  26,802.     See  I. 

Cathodic   production    of  hydrogen    peroxide    in   ehctrolyti 
containing   oxygen    or   an   oxygen-containing  gas. 
Pat,  273,269.     Sec  YII. 


XII.— FATS;    OILS;    WAXES. 

Fats  ;    Preparation  of  optically  active .     /.  Syntht* 

of   optically    active     halogenhydrins.      E.     Abderhald* 
and  E.  Eichwald.     Ber.,  1914,  47,  1856—1866. 

Aixylamixe  was  neutralised  with  hydrobromic  acid  ai 
brominated.  and  from  the  resulting  dibromopropvlami: 
hydrobromide,CH2Br.CHBr.CH2.NH,.HBr,  the  rf-Wtra 
(m.pt.  131 :  C.)  was  obtained  by  treatment  with  d-silv 
tartrate.  On  fractional  crystallisation  crystals  wi 
[a]D= +25-59°  and  -j-3M7c  were  obtained.  "By  treati 
the  rf-tartrate  with  sodium  nitrite,  d-dibromhydi 
(Wd  =  +6-25=)  separated,  whilst  the  ^-product  could 
separated  from  the  mother  liquor.  The  optically  acti 
dibromhydrin  was  transformed  by  alcoholic  potassn 
hydroxide  into  d-  and  Z-epibromhydrins,  the  former  havi 
[a]D=+6-455.  Introduction  of  caproic  acid  into  I 
hydroxyl  group  produced  a  pronounced  increase  in  t 
optical  rotation.  Attempts  to  remove  both  bromine  ato 
from  the  dibrornhydrin  were  unsuccessful. — C.  A.  M. 

Linseed  and  petroleum  oils  ;  Iodine  value  of — '■ — ■    W 
Smith  and  J.   B.   Tuttle.     U.S.   Bureau  of  Standar . 
Technologic   paper  No.   37.     J.   Franklin   Inst.,   19 
177,  687. 
The  iodine  values  of  raw  linseed  oils  determined  with  Han 
solution,  were  concordant  for  amounts  up  to  0-25  grin., 
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il.i  ii.iMil  «iili  the  increase  in  weight  above  that  limit. 
Willi  burnt  oils,  an  increase  in  tho  degree  "1  burning 
raduoed  the  limit  of  agreement  with  different  weights  ol 
ml.  With  petroleum  oils  the  iodine  values  were  con 
aordant  for  quantities  of  0-6  grm.  and  upwards,  the 
iiiaxiiiniiu  absorption  being  obtained  in  about  10  nuns. 
Oils  with  the  highest  iodini  values  did  not  require  the 
largest  exoeas  ol  iodine  to  obtain  the  maximum  absorption! 
The  influence  of  temperature  "as  greater  upon  the  iodine 
value  of  burnt  than  of  raw  or  boiled  linseed  oils.—  ('.  A.  M. 

icafy)  vaiui  of  oils,  fats,  etc.;    Determination  of  the . 

HoUand.     J.  End.  Eng.  Chom.,  1914,  6,  482— 480. 

I'hk  author  recommends  determination  of  the  saponifica- 
due  of  tho  fat  before  and  after  acetylation,  the 
difference  being  the  acetyl  value  and  representing  the 
nuuilxT  of  mgrms.  of  potassium  hydroxide  required  for  the 
saponification  of  tho  acetyl  fixed  by  1  grm.  of  oil  on 
aeetylation.  5  grms.  of  fat  are  heated  \wtli  Id  c.c.  of 
acetic  anhydride  for  1  — 11  hours  under  a  reflux  condenser, 
and  the  ace t via ted  fat  with  addition  of  sufficient  pure 
washed  and  separated  as  in  the  determination  ol 
the  insoluble  acids,  and  its  saponification  value  deter- 
mined. If  the  original  fat  contains  free  soluble  acids,  a 
correction  must  be  applied.     A.  S. 

Hardened  oils.     E.   Mellana.   Annali  Chim.   Appl.,    1H14, 
1,  381—387. 

S  of  cottonseed,  soya  bean,  kapok  seed,  whale 
.id  sperm  oils  were  hardened  by  hydros-nation  in  presence 
of  reducitl  nickel,  and  the  characters  of  the  products 
compared  with  those,  of  the  original  oils.  Samples  of 
(from  whale  oil),  "  candclite  "  (from  whale  oil) 
.ml'  coryphol"  (from  castor  oil)  were  also  examined.  The 
are  shown  in  the  following  table  : — 
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■  after  hydrogenation  responded  to  the  general 
oloor  reactions  for  seed  or  marine  animal  oils  respectively, 
ut  less  distinctly  and  with  more  or  less  modified  colour 
Salphen's  and  Milliaus'  reactions  for  cottonseed 
nd  kapok  seed  oils  usually  gave  negative  results  with  the 
i  oils.  All  of  the  samples  contained  traces  of 
ickel.     (See  also  this  J.,  1912,  996 ;   1913,201,370,665.) 

— A.  S. 

Contribution     to     th     knowledgt     of .     The 

gtlatinimtion  of  solutions  of  potassium  lauraU  and  oleate, 
amdof  mixtures  of  the  two.     J.  Kurzmann.     Kolloidchem. 

Ikihcfto.  1014,  5,  427 — 4S4. 

obtain  information  regarding  the  property  of  forming 

jelly  which  is  possessed  * >>  solutions  of  potassium  laurate 

id  of  mixtures  of  which  it  is  a  large  constituent,  especially 

nee  of  an  electrolyte,  the  author  determined  the 

and  electrical  conductivity   of  solutions  of  this 

ium  oleate  and  of  mixtures  of  the  two. 

it  mm.  ns    w.re   made   under  very   varied   con- 

i    temperature    and    concentration    and    in    the 

of   different    electrolytes,    the    viscometer    used 

ing    specially    designed    to 'permit    of    determinations 

ine   carried   out    with    highly    viscous    solutions.     The 

sity  of  potassium  oleate  at  first  increased  graduallv 

th  increasing  concentration,  but  with  solutions  of  J  grm.- 

«■  per  litre  and  upwards  the  rise  was  extremelv'rapid, 


the  viscosity  attaining  ..  very  high  value,  even  exceeding 
that  recorded  for  potassium  palmitate  by  Farrow  (tin    J  , 

1912,  289).     Solutions   of   the  oleate   of   04A     itrength 

and     less    exhibited     a     high     tern  per.it  in  S     He  lent     of 

viscosity.  The  rise  in  the  viscosity  ol  potassium  laurate 
solutions  was  very  no. derate  and  gradual,  and  even  with 
the  more  concentrated  solutions  the  temperature  oooffi- 
cients  were  of  a  lower  order  of  magnitude  than  those  of 

tin-  oleate.      The   beha \  ii air  of   potassium    myristato   gave 

results   intermediate    between   tin.se   obtained    with   tho 
laurate  and  oleate  though  it  most  resembled  the  Uvui 
The  behaviour  of  the  pot  ass  nun  soap  obtained  from  pal 
kernel    oil,    the   chief   constituent    of    which    is    potassium 

laurate,  was  very  similar  to  that  of  the  pure  laurate.  Tho 
addition    of    small    proportions    of    potassium    laurate    to 

potassium  oleate  slightly  raised  the  viscosity  at  90°C. 
and  considerably   reduced  it  at.  20°  ('.,  the  temperature 

coefficient  of  the  viscosity  of  such  mixtures  being  consider- 
ably less  than  that  of  pure  potassium  oleate  solutions, 
especially  at  fairly  high  concentrations.  The  addition  of 
potassium  hydroxide  to  a  neutral  soap  solution  decreased 
the  viscosity  at  low  concentration  but  at  higher  concentra- 
tion increased  it.  To  obtain  the  same  effects  with  potas- 
sium oleate  solutions  as  with  potassium  laurate  solutions 
much  smaller  quantities  of  the  hydroxide  were  required 
and  the  action  of  the  hydroxide  was  greater  the  more 
concentrated  the  oleate  solution.  The  addition  even  of 
small  quantities  of  potassium  laurate  to  the  oleati  run  •  d 
the  properties  of  mixtures  to  approximate  to  those  of  tie 
pure  laurate.  The  action  of  the  hydroxide  varied  with 
the  temperature  in  siu  h  a  way,  that  concentrations  which 
reduced  the  viscosity  at  high  temperatures  increased  it 
at  lower  temperatures.  The  critical  concentration  of 
the  potassium  hydroxide  at  which  the  viscosity  was 
increased  may  be  called  the  "  gelatinising"  concentration 
since  at  this  point  cooling  the  solution  brought  about 
the  formation  of  a  jelly.  The  temperature  coefficient  of  the 
viscosity  was  decreased  by  the  addition  of  small  quantities 
of  potassium  hydroxide  and  increased  by  th«  addition  of 
larger  quantities  before  the  "critical  concentration  of 
gelat  inisation"  was  reached.  The  temperature  coefficient 
of  the  oleate  was  much  higher  than  that  of  the  laurate. 
The  viscosity  of  the  potassium  soap  obtained  from  palm- 
kernel  oil  was  much  less  affected  by  potassium  carbonate 
than  by  potassium  hydroxide  when  the  effect  of  solutions 
of  equivalent  concentration  was  compared,  but  when 
equimolecular  solutions  were  compared  the  effect  of 
potassium  carbonate  was  of  the  same  order  as  that  of 
potassium  hydroxide.  This  indicates  that  the  effect  is 
due  to  the  anion,  the  divalent  carbonate  ion  being  mote 
active  than  the  monovalent  hydroxy]  ion.  It  is  not  yet 
possible  to  explain  the  peculiar  course  of  the  viscosity 
curves  which  represent  the  effect  of  increased  additions  of 
potassium  hydroxide.  The  peculiar  minimum  on  the 
viscositv  curves  observed  on  adding  increasing  quant. 
of  potassium  hydroxide  cannot  be  ascribed  to  the  influi 
of  electrolytic  or  hydrolytie  dissociation  of  the  Soap  since, 

on    the  one  hand. 'similar  effects    may    1 bserved    with 

potassium  hydroxide  and  potassium  chloride  i  loldsi  hmidt 
and  YVicssmann.  this  J.,  1912,  693)  ami  on  the  other 
hand,  colloids  which  cannot  dissociate  exhibit  similar 
behaviour  on  the  addition  of  an  electrolyte  (Woudstra, 
Kolloid-Zc-itschrift.  8,  80).  The  properties  exhibited  by 
the  potash  soaps  were  distinctly  different  from  those  of 
the  albumins  in  which  the  formation  of  albumin  ion- 
alkali  salt  seems  to  be  associated  with  an  alteration  in 
viscosity.  This  change  in  the  viscosity  is  an  inci 
and  not  a  decrease  and  is  similar  to  the  behaviour  of 
ammonia    soaps    on    the    addition    of    ammonia    (tlu- 

1913,  201).  The  curves  of  the  molar  conductivities  were 
abnormal  for  all  the  soaps  examined  and  were  similar  to 
those  already  determined  for  the  lition 
of  potassium  hydroxide  or  pot 

the  conductivity  of  all  the  soaps  examined,  the  conduc- 
tivity of  the  mixture  tending  to  become  lower  than  that 
of  the  pure  electrolyte  which  had  been  added.  Tho 
temperature  coefficient  of  the  conductivity  of  the  mixtures 
fell  regularly  from  the  high  values  characteristic  of  the 
neutral  soaps  to  those  already  known  for  pure  potassium 
hydroxide  solution.     The  conductivity  of  a  mixture  of 
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potassium  laurate  and  potassium  oleate  was  higher  than 
the  sum  of  the  conductivities  of  its  components  and  this 
increase  in  the  conductivity  was  more  pronounced  at  low 
than  at  higher  temperatures.  When  applied  to  technical 
operations  the  results  of  this  investigation  show  that  a 
calculation  to  determine  the  behaviour  of  a  mixture  of 
fats  cannot  be  made  additively  from  a  knowledge  of  the 
properties  of  its  constituents  and  that  complicated 
reciprocal  influences  operate  in  mixtures  of  soaps  of 
different  molecular  weights. — J.  A. 

Soap  :     Determination    of   the   fatly    acid   content   of . 

A.  A.  Besson.     Chem.-Zeit..  1914,  38,  04,}—  647,  686— 
687. 

The  author  compared  the  efficiency  of  petroleum  spirit 
and  ether  as  solvents  for  fatty  acids.  The  latter  is  to  be 
preferred  on  account  of  the  greater  ease  with  which  it 
can  be  vaporised  without  leaving  any  appreciable  residue. 
The  short  period  of  heating  required  to  remove  this 
solvent  also  reduces  the  loss  of  volatile  fatty  acids  to  a 
minimum,  this  loss  always  being  considerable  when  even 
carefully  distilled  petroleum  spirit  boiling  below  65°  C. 
is  employed.  Further,  ether  is  a  better  solvent  for 
lactones  and  hydroxyfatty  acids,  which  occur  in  many 
fats  (sulphur  olive  oil  for  instance)  used  extensively  for 
soap  making.  The  solubility  of  water  in  ether  is  not 
objectionable  as  this  is  considerably  reduced  by  the 
presence  in  the  water  solution  of  the  salt  formed  when 
the  soap  is  decomposed  with  an  acid. — J.  A. 

Talc  as  a  lubricant.     F.  Thalberg.     Chem.-Zeit.,  1014,  38, 
711—712. 

Talc  does  not  behave  like  graphite  on  treatment  with 
tannin  solutions,  but  may  be  brought  into  a  finer  molecular 
state  by  being  heated  with  ammonium  carbonate,  or  by 
treatment  for  several  hours  with  a  current  of  dry  ammonia. 
Afterwards  the  talc  is  dried  in  vacuo,  since  heating  causes 
the  particles  to  agglomerate  again.  The  treated  material 
forms  fine  suspensions  in  water  which  are  very  difficult 
to  filter,  and  subsides  exceedingly  slowly  in  lubricating 
oils  of  medium  density.  When  once  suspended  in  a 
neutral  oil  no  subsidence  of  the  talc  occurs  on  heating. 
The  change  in  the  character  of  the  talc  is  attributed  to  the 
absorption  of  a  minute  quantity  of  ammonia.  From 
40  to  60°o  of  ordinary  talc  may  be  introduced  into  heavy 
mineral  oil  provided  that  the  oil  be  added  to  the  talc 
and  not  the  reverse. — C.  A.  M. 

Deodorisation  of  naphthenic  acid*.     Sehrnitz.     See  Ha. 

Treatment  of  grain  [in  the  distillery]  for  the  recovery  of  oil, 
utilising  enzymes.        Vasseux.     See  XVIII. 

Patents. 

Catalysing  agents  \  for  hi/drogenation  of  oils]  ;    Manufacture 

of .     W.  Fuchs,  Vienna.     Eng.  Pat.  11.542,  Jlav  17, 

1913.     Under  Int.  Conv.,  May  18,  1912. 

To  reduce  unsaturated  liquid  fatty  acids  and  their 
glycerides,  carbonates  of  base  metals  easily  dissociated, 
such  as  nickel  carbonate,  are  heated  to  230°  C.  beneath 
the  surface  of  the  oil,  and  subjected  to  the  action  of 
hydrogen  under  pressure.  When  metallic  nickel  has  been 
formed,  the  reduction  of  the  oil  is  brought  about  at  a  lower 
temperature.  (See  also  Eng.  Pats.  29,612  of  1910,  13,519 
and  25,326  of  1911,  4702  of  1912,  and  4144  of  1913  ;  this 
J.,  1912,  398,  650,  1190  ;   1913,  705.)— B.  N. 


Oil  ;  II  ydrogenaled  or  hardened and  process  of  making 

same.     C.   Ellis,  Montclair,  N.J.     U.S.   Pat.   1,097,308, 
May  19,  1914  ;    date  of  appl.,  Nov.  22,  1912. 

Edible  products  free  from  toxic  metallic  compounds, 
and  of  the  consistence  of  butter  or  lard,  are  obtained  by 
the  catalytic  hydrogenation  of  cottonseed  oil  or  mixtures 
of  edible  oils. — C.  A.  M. 


Fatty  acids  and  their  esters  ;    Process  for  reduction  [hydro- 
genation] of  unsaturated .     C.   H.   Maryott,  Dallas, 

Tex.     U.S.  Pat.  1,097,456,  May  19.  1914  ;  date  of  appl., 
Nov.  30,  1912. 

A  solution  of  the  fatty  acid  or  oil  in  ether  or  other  suitable 
solvent  is  treated  with  hydrogen  in  the  presence  of  a 
catalytic  metal  of  the  palladium  group,  and  in  the  absence 
of  any  material  quantity  of  water  or  other  liquid  in  which 
fats  are  insoluble. — C.  A.  M. 


Fish  oil  ;  Process  for  the  preparation  of  clear  and  odourless 

oils  from .     F.  Bergius,  Hanover,  Gernianv.     Eng. 

Pat.  18.925,  Aug.  20,  1913.     Under  Int.  Conv.,  Aug.  20, 
1912. 

Fish  oil  is  deodorised  by  a  single  heating  for  several 
hours  at  a  temperature  between  2503  and  300°  C.  without 
preliminary  treatment  with  steam,  etc.  After  deodorisa- 
tion, purification  of  the  oil  may  be  completed  by  washing 
or  steaming.  (See  also  Eng.  Pats.  15.491  of  1887,  7901 
of  1906,  and  15.012  of  1912:  this  J.,  1888,  756;  1907, 
420  ;    1913,  34,  436).— C.  A.  M. 

Hydraulic  presses  for  seeds  and  the  like.  Harburger  Eisen. 
und  Bronzewerke  Akticnges.,  and  G.  Koeber,  Harburg, 
Germany.     Eng.  Pat.  28,262,  Dec.  8,  1913. 

A  constant  quantity  of  material  is  supplied  to  the  press, 
the  piston  of  which  is  made  to  descend  automatically  in 
regulated  stages  by  discharging  definite  amounts  of  th" 
pressure-medium,  e.g.,  water,  through  a  measuring  device, 
the  discharge  being  controlled  by  the  movements  of  the 
hopper  into  which  the  material  is  fed. — C.  A.  M. 

Press-filters  for  seeds  containing  oil.  Harburger  Eisen-  und 
Bronzewerke  Akticnges.,  Harburg,  Germany.  Eng.  Pat. 
29,913,  Dec.  29,  1913. 

The  lateral  inner  walls  of  the  filter-chamber  are  pierced 
with    numerous    small    holes    which    open    radially   in; 
larger  holes  at  an  angle  to  the  axis  of  the  latter,  thus 
increasing  the  outlets  for  the  oil  without  notablv  weaker1 
the  walls.— C.  A.  M. 


Process  for  obtaining   a    substitute  for   boiled  linseed  oil 
Ger.   Pat.  273,347.     See  XIII. 
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White    lead;     Experiments    on .     R.    S.    Owens.    J 

Phys.   Chem...   1914,  18,  461—173. 

By  precipitating  lead  hydroxide  and  carbonate,  separate] 
or  together,  from  solutions  of  lead  acetate,  crystals  of  tl 
former  were   obtained  varying  in  size  according  to  tl> 
concentration  and  temperature  employed.     Lead  carboi 
ate  was    not   obtained  in  definite  crystalline  form,    bu 
between  narrow  limits,  the  particles  varied  in  size  aecordir 
to  the  conditions  of  precipitation.     By  keeping  a  mixtu 
of  lead  carbonate  and  hydroxide  (separately  precipitatei 
under  a  solution  of  sodium  acetate,  white  lead  was  obtain* 
in  particles  of  one  size  irrespective  of  the  dimensions  of  t! 
reacting  particles.     White  lead  obtained  by  co-pracdpitatli 
of  the  carbonate  and  hydroxide  was  composed  of  rounde 
translucent,    non-crystalline   particles   which   wero  larg 
or  smaller  according  as  the  precipitation  was  slow  or  rapi 
The  commercial  white  leads  examined,  and  those  produc 
in  the  laboratory  by  the  Woltereck  and  Luckow  elect i 
lytic  processes,  were  found  to  consist  of  particles   con 
sponding  in  size  to  those  of  white  lead  obtained  by  si 
precipitation.     When  composed  of  the  smaller  particl 
precipitated   white  lead   absorbed  less  oil  and  produc 
a  better  paint  than  when  composed  of  larger  partiek 
uniformity  in  size  of  particles  is,  however,  not  necessar 
an  advantage  in  a  paint. — W.  E.  F,  P. 


v„i  x.wm.v    nii'u  XIV.— 1NIHA  RUBBER;  GUTTAPERCHA.    <',..  XV. 


l.KA  I  1IKR;  BONE.  &i 


\emical  and  technical  ttudiet  on . 

Preparation  <•/  pure  lead  orthoplumbate.     J.    MilKauer. 
Chom.-Zeit.,    lull.  38,    177    479,  559     560,  566    567, 

... 

The  author  critically  reviews  published  methods  tot  the 

■(reparation  of  purr  red  load,  and  gives  two  now  methods. 

i  iftj  gnus,  of  potassium  nitrate  are   slowly 

md   n   tube  containing   recrvstalli 

lead  chloride  (in.pt.  -is i   ( '.  )  is  immersed  in  the  melt.     Lead 

i  tally  added  « iili  constant  stirring,  and  tin* 

ontinued    until   oxygen    ceases    to    be   evolved, 

and  the  lead  chloride  in  the  tube  lias  melted.     The  mass 

is  then  oxtracted  with  hot  water,  washed  until  free  from 

nitrate,    anil    dried    at     I  In    < '.      Products    thus   obtained 

tained   I <K>"  .  Ph,04,  wero  of  a  bright   red 

iur,   and   had  sp.   gr.   S-7   at    17   C.      Wet   method. — A 

mixture  of  lead  oxide  and  lead  peroxide  (3PbO  :  2PbO»)  is 

!  tally  added  to  a  concentrated  solution  of  potassium 

i  150  to  200  grms.  |>cr  Umi  c.c).  and  tlic  liquid 

"<  inins.     A  deposit    of  red  lead  is  formed,  with 

layers  of  other  oxides  above  it.  and  r  ii«  ■  former,  when  washed 

with  water,  yields  100%  Pbs04.     With  other  proportions 

of  the   lead   oxides    preparations   ranging   from   green   to 

btown or  purplish-red  in  colour  were  obtained. 

I'.  extracting  commercial  red  lead  (58%  Pb,04)  with 
boiling  potassium  hydroxide  solution ( 100  grms.  in  loo  c.c), 
there  was  obtained  after  25  minutes  a  residue  containing 

.  Pbj04,  whilst  a  second  extraction  of  5  nun 
yielded  99-7%   Pb,04'.    This  method  is  not  universally 
■applicable,  since  it   does   not   remove  impurities  such  as 
<alcium  carbonate.     (See  also  t lii~  J.,  1913,  97,   151.) 

— C.  A.  M. 

7*Ai/.<i    [Burmese    lacquer].     L.     Rosenthal.     Farbenzeit., 
1914,19,  1573—1574.     Chem.  Zentr.,  1914,  1.  1979. 

"  Tmrst  "  is  obtained  from  the  stems  of  the  M'lanorrhoea 

Mtitatn  as  a  grey,  very  viscous  liquid  of  sp.  gr.    10016  at 

which  on  exposure  to  air  becomes  first  brown  and 

then,  very  rapidly,  deep  black.  The  drying  of  the  lacquer  is 

lerated  by  siccatives  and  is  retarded  by  dry  beat,  the 

presence   of   moisture   being   essential.     The   constituent 

•of  the   lacquer   soluble   in   alcohol   is   identical   with   the 

unabinic    acid,    C14HlsO„    of    Japan    lac.     The    ether 

■  insists  of  a  gummy  substance  soluble  in   water 

and  a  nitrogenous,   coagulable   substance,   similar  to     a 

protein,  which  is  insoluble  in  water  ;   this  latter  substance 

acts  as  an  oxygen  carrier  in  the  drying  of  the  lacquer,  but 

loses  its  activity  when  heated  above  00   C.     The  compo- 

of  two  samples  of  the  lacquer  was   :   urushinie  acid, 

J3-24;  gum, 3-08, 3-52 ;  oil, 0,0-53;  residue  insoluble 

in  ether.  1-71,  2-14  ;    moisture  and  volatile  matter,  8-97, 

10-57%.— A.  S 


Patents. 

Linseed  oil ;  Process  for  obtaining  a  substitute  for  boiled . 

K.    P.    Waentig.     Ger.    Pat.    273.347.    Feb.    28,    1913. 
Addition  to  Ger.  Pat.  272.405. 

The  oils  are  heated  with  water  under  pressure  before  being 
treated  with  superheated  steam  as  described  in  the  chief 
1-atent  (this  J.,  1914,  604).— A.  S. 

•Staling  and  bottle  wax  ;    Manufacture  of  a insoluble 

or  sparingly  soluble  in  alcohol.     J.  von  Jasinski.     Ger. 
Pat.  273,346,  Aug.   17.   1913. 

The  resins  obtained  by  extracting  raw  rubber  or  gutta- 
percha with  solvents  in  which  caoutchouc  is  insoluble,  are 
used,  together  with  the  usual  colouring  and  filling  materials, 
,in  the  preparation  of  the  wax. — A.  S. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Subber;   Combustion  method  for  the  direct  determination  of 

.    L.  G.   Wesson.     J.   Ind.  Eng.  Chem.,   1914,  6, 

450— J62. 

\  detailed  description  of  the  method  for  the  determina- 
ion  of  caoutchouc  by  converting  it  into  the  nitrosite  and 


determining  tli.-  oarbon  content  of  the  latt.-r  by 
ioiiiI  this   J.,    1913,   61 1)      i  iontrai 

statement  of  Alexander  (see  this  J.,  1907,  122,538;  1911, 
560)  ii  was  found  that  no  appreriabl 
dioxide  is  formed  during  the  conversioi  into 

the   nitrosite. — A.  S. 

I' 

'■'  I  Hit- fur. 

V.V..  Blaisdell,  London.     Eng.  Pat,  ll,267,Maj  It.  l 

vuloaniser  consists  of  a  Bteam-jaeketed  vessel  with 
means  for  admitting  both  steam  and  oompreased  air  into 
the  inner  vessel.  The  rubber  articles  are  placed  in  the 
inner  vessel  into  whiob  steam   is  thei  i   i>> 

» In  h  the  pressure  is  aftei  ward 

of  compressed  air.     Steam  is  .it  the  same  time  Led  into  the 
outer  jacket    in  order  to  raise  the  temperature  to  that 
necessary   for  vulcanisation.     The  temperature  and 
sure  at  which  the  goods  an-  vulcanised  can  thus  be  regu- 
lated independently.  — E.  W.  I.. 

Rubber,   Caoutchouc   and   the  like;     Recovery  of  the  sol 

from .     A.     Boeder,     Hamburg,     Germany.     Eng. 

Pat.  22,638,  Oct.  7,  1013. 

Thk  work  tables  or  rollers  over  which  the  materials 
in  the  production  of  rubber  textures,  such  as  rubbcr- 
heets,  are  passed  while  the  solvent  is  evaporating, 
are  completely  enclosed  in  a  casing,  which  is  divided  by 
the  table  or  rollers  into  an  upper  and  a  lower  compartment. 
The  two  compartments  are  connected  by  relatively  small 
passage-ways  at  the  sides,  the  bottom  or  sides  of  the  lower 
compartment  being  inclined,  and  the  walls  of  this  com- 
partment being  provided  with  a  cooling  device  for  tho 
purpose  of  collecting  and  assisting  in  the  downtlow  of  tho 
condensed  solvent,  which  is  run  off  from  an  outlet  at  the 
bottom.— E.  W.  L. 

Rubber;   Treatment    [coagulation]     of [by     means    of 

*moke].  F.  Ripeau,  Paris.     Eng.  Pat.  2281,  Jan.  28,  1914. 

The  latex  is  poured  into  shallow  pans  which  are  then  placed 
on  a  supporting  stand  in  a  smoke  chamber.  When  the 
latex  is  coagulated  sufficiently  to  enable  the  whole  of  it 
to  be  removed  as  a  sheet,  it  is  taken  out,  and  may  then  be 
placed  flat  in  a  mould  of  such  a  size  as  to  prevent  lateral 
extension,  and  there  subjected  to  gentle  pressure  in  order 
to  remove  excess  of  water.  Tue  coagulated  sheet  ma\  be 
turned  and  subjected  to  further  smoking,  and  a  further 
quantity  of  latex  may  then  be  coagulated  upon  it.  The 
sheets  are  finally  placed  upon  drying  racks  and  kept  in  a 
drying  shed  until  their  surfaces  are  smooth  and  silky  to 
the  touch  without  being  sticky  or  tacky. — E.  W.  L. 

Manufacture  of  a  sealing  and  bottle  uyir  insoluble  or  simringly 
soluble  in  alcohol.     Ger.  Pat.  273,346.     See  XIII. 


XV.—  LEATHER ;  BONE  ;  HORN  ;  GLUE. 

Colloidal  tannins.     M.   C.    Lamb.     Leather   Trades   Year 
Book,  1914,  127—130. 

Quebracho,  containing  7  parts  of  tannin  to  1  part  of  non- 
tannin,  penetrates  hide  much  more  rapidly,  especially  in 
dilute  solutions,  than  oak  bark,  which  contains  7  jiarts 
of  tannin  to  4  parts  of  non-tannin  Diffusion  is  slower 
with  oak  bark  on  account  of  its  more  colloidal  character 
due  to  the  relatively  greater  amount  of  non-tannins  which 
,  it  contains.  Green  pelt  is  first  placed  in  liquors  which 
have  become  mellowed  by  the  accumulation  of  dissolved 
hide-substance  and  calcium  salts  and  from  which  most  of 
the  astringent  tannins  have  been  removed  by  earlier  packs 
of  goods,  or  drawn  grain  and  case-hardening  is  the  result. 
The  colloidal  character  of  the  tannin  matter  has  an 
important  bearing  on  the  subsequent  behaviour  of  tho 
i  solution.  C.  F.  Cross  has  found  that  the  colloidal  sub- 
'    stance  "  tragasol  "  extracted  from  seeds,  when  mixed  with 
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tannin,  produces  a  curdy  precipitate  in  which  tho  two 
substances  are  combined  approximately  in  the  ratio  of 
their  formula  weights.  The  precipitate  is  insoluble  in 
water  but  readily  mixes  with  it ;  on  heating  a  transparent 
and  continuous  solution  is  formed  with  a  great  increase  of 
viscosity.  The  substance  is  suitable  for  tanning  as  the 
transition  to  the  insoluble  condition  by  combination  with 
pelt  is  comparatively  slow.  Goods  may  be  placed,  after 
deliming,  direct  into  a  concentrated  solution  of  the  tra- 
gasol-tannin  precipitate,  with  no  water  added  except 
that  held  by  the  pelt,  and  there  is  no  liability  of  causing 
drawn  or  case-hardened  grain.  Such  strengths  can  be 
used  as  to  tan  sole-butts  completely  in  30  hours.  The 
mixture  is  best  applied  in  the  drum  and  the  leather  pro- 
duced is  water-resistant  and  of  good  colour  as  there  is 
little  oxidation  and  the  tragasol-tannin  complex  parts 
with  water  very  slowly.  Tannage  mav  also  be  carried 
out  first  with  the  colloidal  material  followed  by  the  use 
of  liquid  extract  in  undiluted  form. — D.  J.  L. 

Tan;     Puny r  from    spent .     C.    E.    Parker.     Leather 

Trades  Year  Book,  1914,  201—202. 

The  combustion  furnace  (producer)  for  converting  tan 
into  power  gas  is  necessarily  larger  than  that  for  a  similar 
plant  using  coke  or  anthracite.  Before  feeding  into  the 
producer,  the  tan  is'  put  through  a  tan-press  to  remove 
excess  of  moisture.  Special  features  in  the  scrubbers  for 
cleaning  the  gas  are  necessary  as  trouble  may  arise  from 
clogging  of  valves  or  piston  if  tar  is  carried  forward  with 
the  gas.  A  very  efficient  gas  is  produced  from  spent  tan, 
some  materials  being  better  than  others  in  this  respect. 
Myrobalans,  on  account  of  their  oily  nature,  give  a  good 
gas  of  high  calorific  value.  Crude  tar  is  deposited  in  the 
washer,  but  the  quantity  of  saleable  by-products  (oils) 
obtainable  therefrom  has.  so  far,  not  been  found  to  render 
recovery  profitable. — D.  J.  L. 

Leather  finishing  ;    The  uses  of  collodion   in .     C.   A. 

Higgins.     Leather  Trades  Year  Book,  1914,  148 — 151. 

Solutioxs  of  collodion  cotton  or  nitrocellulose  (celluloid 
solution,  soluble  cotton  mixture,  pyroxylin,  nitro-cotton 
solution  and  zapon)  are  finding  application  as  a  varnish 
or  a  vehicle  for  the  application  of  pigments  and  decorative 
materials  on  account  of  the  ease  of  application  and  the 
strength  and  insoluble  nature  of  the  film  produced.  Care- 
ful selection  of  solvents  and  efficient  airing  of  leather  after 
coating  should  leave  no  cause  of  complaint  of  residual 
odour.  The  advantages  of  the  process  over  the  old  method 
of  japanning  with  linseed  oil  are  that  no  ovens  are  required, 
sunning  is  unnecessary,  and  the  leather  retains  its  natural 
grain  surface  owing  to  a  thinner  coating  being  used  in  the 
collodion  process.  The  enamel  is  stronger  and  has  not 
the  brittleness  or  liability  to  crack  of  oil-enamelled  leather. 

— D.  J.  L. 


XVI.  -SOILS  ;  FERTILISERS. 

Phosphate    rock;     Reserve    supply    of in    the    United 

States.     W.     H.     Waggaman.     J.     Ind.     Eng.     Chem., 
1914,  6,  464 — 165. 

The  estimated  supplies  of  rock  grading  from  58  to  70% 
'  bone  phosphate  of  lime  "  are  as  follows.  In  the  case  of 
low-grade  phosphate  and  wash-heaps,  the  equivalent  of 
high-grade  phosphate  has  been  calculated.  The  estimates 
for  Kentucky  and  Arkansas,  where  little  development 
work  has  been  done,  are  probably  not  close  to  the  truth, 
but  are  regarded  as  ultra-conservative.  High-grade  rock  : 
Utah,  Idaho,  Wyoming,  and  Montana.  2.500.000,000  tons  ; 
high-grade  equivalent  of  all  grades  :  Utah.  Idaho,  Wvoming 
and  Montana,  7.500,000,000 ;  Florida,  354,300,000  ; 
Tennessee,  115,075,000;  S.  Carolina,  10,000,000; 
Arkansas,  20,000,000;  Kentucky,  500,000;  high-grade 
equivalent  of  wash-heaps :  Florida,  20,000,000 ;  total 
10,519,875,000  tons.  Taking  the  average  output  during 
tie  life  of  the  deposits  as  three  times  the  present  output 
(nearly  3  million  tons  in  1912),  the  available  supplies  will 


last  for  over  1100  years  provided  proper  mining  methods 
are  employed  and  means  devised  for  utilising  the  lower- 
grade  material.  Attention  is  drawn  to  the  increasing 
use  of  raw  ground  phosphate  rock  as  a  fertiliser. — A.  S. 

Basic  slag  ;    Sources  of  error  in  the  analysis  of .     M. 

Popp.     Chem.-Zeit.,   1914,  38,  741—742. 

The  sample  should  be  well  mixed  after  it  has  been  passed 
through  the  usual  sieve,  since  the  sifting  operation  tends 
to  yield  layers  of  material  of  unequal  composition.  The 
time  of  contact  of  the  sample  with  2%  citric  acid  solution 
should  be  exactly  30  mins.  at  17'5°  C,  with  continual 
shaking,  and  the  solution  shouid  then  be  poured  on  a  large 
filter  ;  further  quantities  of  the  solution  must  not  be  pound 
on  to  the  filter  as  the  latter  empties.  Fifty  c.c.  of  the 
filtrate  are  treated  with  25  c.c.  of  iron  citrate  solution  (see 
this  J.,  1913,  953),  1  c.c.  of  3°0  hydrogen  peroxide,  and 
25  c.c.  of  magnesia  mixture. — W.  P.  S. 

Ammonium    citrate;     A    comparison    of   neutral with 

sodium  citrate  and  N  10  citric  acid.  P.  Rudnick,  W.  B. 
Derbv,  and  W.  L.  Latshaw.  J.  Ind.  Eng.  Chem.,  1914, 
6,  486— 4S7. 

Ix  the  determination  of  insoluble  phosphoric  acid  in 
phosphatic  fertilisers,  sodium  citrate  solution  of  sp.  gr. 
from  1043  to  1-231  gave  results  considerably  higher  than 
those  obtained  with  neutral  ammonium  citrate  solution 
of  sp.  gr.  1-09.  AT  10  citric  acid  gave  results  agreeing 
well  with  those  furnished  by  ammonium  citrate  and  ha- 
the  advantages  that  it  is  more  easily  prepared  am 
standardised  than  the  latter,  and  allows  of  the  extractioi 
and  filtration  being  performed  more  rapidly. — A.  S. 

Solubility   of  the    nitrogen   compounds   of  nitrolim    {crud 
calcium  cyanamide)  in  icater.     Manuelli.     See  VII. 

Volumetric     determination     of     cyanamide.     Grube     an 
Kriiger.     See  VII. 

Use  of  dicalcium  phosphate  (''  phospho-gelose ")  01 
kieselguhr  for  clarifying  cane  juice  in  Brazil.  Pelli 
See  XVII. 

Patext. 

Phosphate  slag  for  agricultural  purposes  ;   Treatment  of 

H.    Kiippers   and    Act.-Ges.    Peiner    Walzwerk,    Peir 
Germany.     Eng.  Pat.  922,  Jan.  13,  1914. 

Silu  iors  material,  e.g.,  sand,  is  added  to  the  molten  si 
as  it  leaves  the  converter  and  is  intimately  incorporat 
by  a  rotary  stirrer  which  is  plunged  beneath  the  surfa 
of  the  mixture  after  a  crust  has  been  allowed  to  form.  T 
phosphoric  aeid  of  the  slag  may  be  rendered  almost  co 
pletely  soluble  in  citric  acid  by  the  process. — F.  Sodx. 


.     XVIL— SUGARS  ;  STARCHES;  GUMS. 

Sugar;    Evolution  of in  the  beetroot  during  it- 

period  of  vegetation.     M.  Levallois.     Bull.  Assoc 
Sucr.,  1914,31,  903—909. 

Durixg  the  period  of  flowering  of  the  sugar  beet  the  wei ' 
of  the  root  gradually  increases,  decreasing  again  slowly  a 
the  appearance  of  the  seed.     On  the  contrary,  the  sue  » 
content     rapidly    falls,     the     decrease    observed    in    J 
experiments  of  the  author  being  from  18 — -1°0  >n  ^ 
to  8°0  at  the  moment  of  flowering  in  August  ami 
on  the  formation  of  the  seed  in  September  and  f 

,—J.  P.  I 

Maize  ;     Manufacture    of   sucrose  from .     J.    B'  ' 

Deut.  Zuekerind.,   1914,  39,  538—540. 

Ix  a  large  scale  experiment,  maize  grown  in  T •■ 
Argentina,   was    crushed    in    a  double  3-roller  mill, 
extraction  of  55°0  by  weight  was  obtained  and  fcl 
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h.vl  the  composition  :  Urix  reading,  1  5 9  :  Bucrose,  s  75  ;  and 
purity.  55'0°„.  After  clarifying  by  the  addition  "f  lime 
and  soda,  allowing  to  Bottle,  sulphiting  to  a   Blightly   acid 

II,  and  boiling,  tin-  emposit  ion  was  :   Hrix  reading, 

14  7  ;  Biicrose,  8  69  ;  and  purity,  59*1%.    I'll''  com  -  titrated 

■yrap  did   not   crystallise   readily   in   the   pan,   but   after 

| breaking  tin'  vacuum,  and  allowing  the  strike  i"  stand  for 

10  in  ins  .  a  fine  grain  separated,  which  on  subsequently 

•ntrifuging  and  "  covering     with  steam  gavo  a  sugar  of  the 

omposition :     water,    115;     sucrose,    97-6;     ash,    0-34; 

m1  reducing  sugars,  0-3l°o.     In  a  laboratory  experiment 

n   extraction   "f  lit.",",,   by    weight,   and   a   sucrose 

oatent  in  the  juice  of  12-27,  the  yield  of  first  ami  second 

i-aleulatcd  to  Iihi    |Milarisation,  was  5-35  and  1-2.V',, 

lively.      It     is    concluded    that     tin'    working-up    of 

juice    in    tho    factory    presents  no  inconvcnii-ncc  ; 

ii   on  tin'  agricultural  side  there  are  considerable 

ties,    namely,    tin'    necessity    of    harvesting    within 

s     21  days  to  avoid  a  great  loss  of  sucrose  by  inversion  : 

f  duration  of  the  point  at  which  the  maximum  of 

i-  reached;    and  the  sensitiveness  of  the  plant  to 

|  isoasos  and  i«-sts.  especially  in  its  oarly  period  "f  growth, 

—J.  P.  0. 


',-■1...  .     Weight  of in  [.<iigar]  factory  control.     G.  L. 

ncer.     lutein.  Sugar  J.,   1914,  16,  254. 

i   the  author's   method   of  determining   the   weight  of 

fhe  weight  of  the  mixed  juico  is  deducted  from 

i.ii  of  the  cane  and  saturation  water.      This  procedure  is 

timed  to  he  much  more  reliable  than  that  in  which  tho 

no  of  the  percentage  of  fibre  in  the  bagasse  and  in  the 

determined,  though  it  is  subject   to  certain  errors, 

.  the  partial  drying  of  the   bagasse  in   passing  through 

I  mills,  and  the  possibility  of  water  entering  the  juice 

ni  the  mill  journals.     Error  in  other  directions  is 

minatcd    as    far   as    possible    by    the    use    of   automatic 

sapling  devices,   by   taking  the  actual   weights  of  cane 

1  juice,  and  by  the  measurement  of  the  water. — J.  P.  O. 


calcium   phosphate   ("  phospho-gelose  ")   and   hUsclgnhr  ; 

t'ft  of for  clarifying  cant  juict  in  Brazil.     L.  Pellet. 

Hull.  Assoc.  Chim.  Sucr.,  1914,  31,  S49— 858. 

Bulphited  juice  is  treated  in  mixing  tanks  with 

I   i  mixture  of  dicalcium  phosphate  and  kieselguhr, 

ned  through   heaters,   which  raiso  it  to  95 — 100   I '.. 

d    sent    to    the    decantation     tanks.      After    settling, 

■ml     brilliant     juice     is     obtained,    whilst     the 

iras  are  filtered,  washed,  and  dried,  to  be  subsequently 

d  as  a  fertiliser,  their  composition  being  :  organic 

tter,  64-25  ;    organic  nitrogen,  1-47;    total  phosphoric 

-.    11-16;    total   lime,    I2-S700.     Depending   upon   the 

the  juice,  the  amount  of  the  dicalcium  phosphate 

kieadgohr  used  may  vary  from  0-8 — 2-S  kilo,  and  0-3 — 

kilo,  respectively  per  ton  of  cane  ground. — J.  P.  O. 


Modification  of  the  double  polarisation  {Clergel- 

nftU)  method  of  determining  the in  (brcl)  molasses. 

nek.     Z.  Zuckerind.  BShm.,  1914,  38,  429 — 140. 
dao  this  .1..   1914,  96  and  433.) 

fc    the    influence    of    salts  and  optically-active 

-  -ii.stan.es  in  the  double  polarisation  "method 

plied   to   beet   molasses,   the  author  proposes   to 

se  the  direct  reading  in  the  presence  of  exactly  the  same 

niuin  chloride  and  citric  acid  as  the  inver- 

reading,    clarification    being    effected    with    bromine 

■  r  in  place  of  lead  acetate.     Preftaration  of  tlir  citric 

vJution. — :tS0  grins,  of  pure  potassium  hydroxide  are 

rith  about   250  c.c.   of  water,   and 'when  about 

e  quarters   have   dissolved,    the  liquid  (solution   I)  is 

the  remaining  hydroxide  being  dissolved  in 

c  of  water  (solution  2).     400  grms.  of  pure 

c  acid  an-  mix.-d   with    100—200  c.c.   of  water,   and 

'ion  1  prxduallv  added  while  stirring.     After  cooling. 

liquid  is  diluted  to  about  750  c.c,  neutralised  with 

"n  2,  phenolphthalein  being  used  as  indicator,  and 


finally  after  again  cooling  made  up  t"   1000  cc, 

constitutes  the  neutral  potassium  citrate  Boluti I' 

of  which  will  combine  with  i he  :,  ,  . .  ,,i  hydroohlorii 
(an.     -''       1-188)    used    for    inversion,    forming     p.. I. 
chloride  ami  fn-e  citric  ...nl.     500  c.o.  are  treated   with 
250  cc.  ,.f  bydroohloric  acid  (so.  gr    1-188),    cooled,  and 
mad.   un  t..  Iihiii  0.0.     This  is  the  potassium  .  hloridi 
oitrio  and  solution.  Jo  c.c.  ,,f  which  contain  the  equivalenl 
of  5  c.c.  of  bydroohloric  acid  d  i"i  invei  - 

sion.  combined  as  potassium  ohloride.     P 

molasses.      Twice    the    normal    sugar    weight    of   tho  Bl 

is  dissolved  in  200  c.c  ,.f  water  witl I   the  addition  "f 

any  clarifying  agent.  For  the  direct  reading,  50  c.i 
placed  in  a  100  c.c.  flask  with  20  <■'■.  ..(  the  potassium 
ohloride  and  citric  acid  solution,  and  the  liquid  mad.-  up 
to  the  mark  with  saturated  bromine  water,  being  polarised 
in  the  200  mm.  glass  tube.  For  the  inversion  reading, 
50  c.c.  of  the  normal  molasses  solution  an-  hydro] 
with  Hi  c.c.  of  hydrochloric  acid  il  part  ..f  acid'ol  -p.  gr. 

1-188  to  I  of  water)  in  the  usual  manner,  cooled,  and 
10  C.C.  of  the  neutral  potassium  citrate  solution  and 
Sufficient  bromine  water  added  to  make  up  the  volume  to 
100  c.c.  After  20  minutes,  the  liquid  is  polarised  in  the 
200  mm.  water-jacketed  tube,  preferably  at  20  C,  and 
the    content    of    sucrose    calculated    from    the    formula  : 


132-8 


(I)— I)  100       ,  t, 

-    at   anv   other 
U2-6- 


temperature.  /,  I)  and  1  being  the  direct  and  inversion 
polarisations  respectively.  Under  the  conditions  of  work- 
ing, bromine  has  no  effect  cither  on  the  sucrose  oron  the 
invert  sugar.  The  coefficient  of  132-8  was  established 
with  the  new  procedure  in  the  presence  of  molasses  salts 
and  nitrogenous  optically-active  bodies  for  the  concen- 
tration used.  This  modification  gives  results  that  agree 
well  with  the  Andrlik-Stanek  method  (this  J.,  lull,  62), 
but  are  about  1%  higher  than  those  ol.t  lined  by  the 
ordinary  procedure,  which  is  known  to  be  incorrect  on 
account  of  tho  influence  of  optically-active  amino-acids. 

—J.  P.  (J. 


Adsorption  of  dextrose.  II.  P.  Rona  and  K.  v.  Toth. 
Biochem.  Zc  its.,  l!iH.  64.  2S8— 295.  (Sec  this  J.,  1909, 
535. ) 

The  inhibitivc  action  of  acetic  acid  on  the  adsorption  of 
dextrose  by  charcoal  (loc.  cit.)  must  lie  due  to  the  undis- 
sociatcd  molecules  of  acid,  for  it  is  not  affected  by  addition 
of  sodium  acetate  or  hydrochloric  acid.  The  powei  i  I 
inhibition  depends  on  the  extent  to  which  the  inhibitive 
substance  is  itself  adsorbed,  and  this  again  depends 
on  the  extent  to  which  it  lowers  the  surface  tension  of 
water;  for  example,  the  inhibitivc  action  of  propionic 
acid  is  greater  than  that  of  acetic  acid,  but  less  than  that  of 
butyric  or  isobutvric  acid.  Tho  strong  mineral  acids. 
which  are  only  weakly  adsorbed,  have  very  little  influence 
on  the  adsorption  of  dextrose,  whereas  in  the  case  of  the 
methanes  (methyl,  ethyl,  propyl  and  butyl)  adsorption  by- 
charcoal  and  inhibition  of  adsorption  of  dextrose  are  both 
strongly  pronounced,  and  both  increase  with  the  molecular 
weight  of  the  urethane.  The  distinction  between 
"  mechanical  "  adsorption  by  charcoal  and  "  electro- 
chemical "  adsorption  by  kaolin  and  ferric  hydroxide 
{loc.  cit.)  is  well  exhibited  by  the  urcthanes,  which  are 
strongly  adsorbed  by  charcoal,  but  not  at  all  by  kaolin 
or  ferric  hydroxide. — J.  H.  L. 


Laevulose  :    Action  of  ultraviolet  rays  on .     Formation. 

of    formaldehyde      and    rarl,<>n     monoxide.     A.    Ranc. 

Biochem.  Z.-it's..  1914,  64,  257  -287. 
Pi-re  aqueous  solutions  of  Uevulose,  exposed  to  the  action 
of  ultraviolet  rays,  undergo  d  composition  even  at  20  '., 
with  production  of  gas  consisting  of  carbon  niono.xid  ■ 
together  with  small  quantities  of  formaldehyde  and 
carbon  dioxide.  The  solutions  afterwards  contain  alde- 
hydic  and  acid  Bubstances.  Sec  also  Kerry,  Henri  and 
Ranc.  this  .1..  1910,  1029;  Berthekrt  and  (Jaudechon, 
this  .1.,  1910,  1081).— J.  H.  !.. 
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Patents. 

Megass  furnaces.  The  Stirling  Boiler  Company,  Ltd., 
London.  From  E.  C.  Knight,  Tucuman,  Argentine. 
Eng.  Pat.  12,141,  May  24,  1913. 
In  furnaces  in  which  the  megass  is  passed  through  a  retort 
on  its  way  to  the  fire,  a  pipe  containing  a  plunger  com- 
munciates  at  one  end  with  the  retort,  and  near  the  other 
with  a  regulating  shoot  above  it.  The  shoot  has  a  flap 
arranged  to  open  and  drop  a  fresh  charge  of  megass  as  the 
plunger  is  returning. — 0.  E.  M. 

Sugar  juices  ;     Apparatus  for    boiling by    the    steam 

from  the  juice,  without  addition  of  fresh  steam.     E.  Porte- 

mont.     Fr.  Pat.  465,565,  Dec.  1,  1913. 

The    heating    apparatus    contains    two    concentric    tube 

systems,  A  and  B.     The  system,  A,  which  serves  to  heat 

the  juice  initially,  is  supplied  through  the  pipe,  13,  with 


PSi 


no.  i. 


Fig.  2. 

steam  say  from  the  Pauly  apparatus,  and  the  system,  B, 
through  the  pipe,  16,  with  steam  from  the  juice,  the 
steam  in  each  case  being  utilised  for  two  or  more  effects. 
Condensed  water  is  discharged  through  the  pipes,  14 
and  17,  and  non-condensable  gas  through  the  pipes, 
15  and  18.— L.  E. 


XVIII.— FERMENTATION  INDUSTRIES. 

Enzymes';     Specific    action    of  with    regard    to    their 

synthetic  properties.     E.  Bourquelot.     J.  Pharm.  Chuu., 
1914,  9,  603— 6U6. 

When  glucosidase-/j  is  allowed  to  act  upon  an  alcoholic 
solution  of  dextrose  the  p-alcoholglucoside  is  produced. 
At  the  same  time  the  equilibrium  between  the  a-  and 
/^-glucoses  becomes  disturbed,  with  the  result  that  the 
whole  of  the  dextrose  becomes  converted  into  the  ^-modifi- 
cation.     On    the    other    hand,    treatment    of    a    similar 


alcoholic  solution  of  dextrose  with  glucosidase-a  leads 
to  the  production  of  a-alcoholglucoside.  Similar  results 
can  be  obtained  by  treating  a  solution  of  galactose  with 
galactosidase-a  or  -^.  Methvlgalactoside-fi  has  [a]0= 
— 0-419°.— F.  Shdn. 

Benzoylcarbinol  and  other   substances  ;  Formation  of 

from   phenylglyoxal   by   the  action   of  fermenting   yeast 
H.  D.  Dakin.     J.  Biol.  Chem.,  1914,  18,  91—93 

When  phenylglyoxal  is  added  to  an  actively  fermenting 
mixture  of  dextrose  solution  and  yeast,  the  main  product: 
of  the  action  are  benzoylcarbinol  and  Z-mandelie  acid 
small  amounts  of  benzyl  alcohol,  benzaldehyde,  an( 
phenylpyruvic  acid  are  also  formed. — W.  P.  S. 


Nitrogen  ;  Question  of  the  assimilation  of  elementary 

by  yeasts  and  mould  fungi.     A.   Kossowicz.     Biochem 
Zeits.,  1914,  64,  82—85. 

No  evidence  for  the  assimilation  of  elementary  nitroge 
was  afforded  by  the  author's  experiments,  in  whic 
various  organisms,  including  Aspergillus  niger,  PeniciUiui 
glaucum,  and  some  yeasts,  were  cultivated  for  three  week 
in  nitrogen-free  nutrient  liquids  (ep.  Lipman,  this  J.,  191 
1273).— J.  H.  L. 

Yeast ;  Asymmetric  and  symmetric  action  of on.  racem 

combinations  of  naturallu  occurring  amino-acids.  I 
Ehrlich.  Biochem.  Zeits.,  1914,  63,  379—401.  (Si 
also  this  J.,  1905,  683 ;  1907,  480 ;  1909,  848  ;  1910,  835 
1911,  566.) 

Fermenting  yeast  acts  selectively  on  racemic  compoum  . 
of  alanine,  valine,  leucine,  isoleucine,  serine,  glutain 
acid,  phenylalanine,  histidine  and  the  dipeptide  alani 
glycine,  so  that  in  some  cases  after  the  whole  of  tl 
naturally  occurring  isomeride  has  been  decomposed  abo 
60 — 70%  of  the  other  form  can  be  recovered  unchange 
There  is  no  such  selective  action  with  aspartic  aci 
proline  and  tyrosine,  both  forms  of  which  are  decompos 
at  the  same  rate.  In  his  experiments  the  author  employ 
only  one  yeast,  a  top-fermentation  race. — J.  H.  L. 

Yeast  autolysis  ;  Synthetic  processes  of .     N.  Iwam 

Biochem.  Zeits.,  1914,  63,  359—368. 

Suspensions  of  hefanol  in  water,  autolysed  until  most 
the   protein  had   been  hydrolysed   (e.g.,  for  24  hours 
53° — 55°  C.)  and  then  rendered  alkaline  with  dipotassii 
phosphate,    recovered    4 — 9%    of   their   original    prote 
content   within   24   hours,   whilst   at   the   same  tune 
content    of    proteolytic    products    precipitable    by    I 
acetate   (peptic  products)  correspondingly  decreased, 
is  concluded  that,  provided  proteolysis  has  advanced 
enough  in  the  autolysis  of  yeast,  it  is  possible  to  revt 
to  some  extent  the  hydrolytic  action  of  the  peptase  pn- 
by  rendering  the  liquid  alkaline  with  dipotassium  pi  ■ 
phate. — J.  H.  L. 

Yeast  juice  ;  Synthesis  of  nitrogenous  substances  in  mac  - 

tion .     S.     Kostytschew     and     W.     Brilliant.  •• 

physiol.  Chem.,  1914,  91,  372—391. 

Lebedeff's  maceration  yeast  juice  (this  J.,  1911, 
contains    endotryptase   and    a    considerable   quant  it 
proteins.     A  large  proportion  of  the  proteins  is  hydrol; 
on  keeping  the  juice,  slightly  acidified  with  acetic  i  '• 
at  34°  C.  for  2  days,  though  the  remainder  is  not  attn 
even  in  the  course  of  9  days.     This  hydrolysis  is  folic  u 
by  synthesis  on  adding  a  considerable  quantity  of  !  ' 
to   the  juice   (2 — 4   grins,    of  dextrose   per  8  c.c.) :    '' 
synthesis   only   occurs,    however,   if  hydrolysis   has 
fairly  considerable,  a  fact   which  appears  to  show    I 
the  synthesis  is  aided  by  the  proteolytic  enzynv 
result   of  synthesis,   the   amount  of  "  protein  nitroj  . 
determined    by    Stutzer's    method    of   precipitation    ' 
copper  hydroxide,  may  increase  by  as  much  as   16 
that  in  the  original  juice  ;  the  increase  appears  (0  I 
less   however,   if  the   "  protein   nitrogen  "  is  detern  eu 
by  precipitation  with  basic  lead  acetate,  and  it  is  ,n 
eluded    therefore    that    the    synthetic    products   are  » 
identical  with  the  true  proteins  of  yeast  juice. — L.  E. 
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itmtion  to  the  chemistry  of  proteolytic . 

K     Horefeld.     Biochcm.   Z.ii-.    1914,  64,    103     105. 

tho  active  constituents  of  pepsin  and 

in    .in'    r .  —  j".  I  i\  il\     |>eptones   ami    an 
pounds   iilfntic.il   with   it  similar   to   the   product 
activities.      As    regards    their    content   of  nitrogen, 
anil  of  dialysablc   substances   capabli  ting   with 

triketohydrindcnc  hydrate,  then  lance 

reon   pepsin   and   peptones  and   between   trypsin  and 
amiii"  ai  ids    or    their    derivatives.     Moreover,  peptones 
oteolvtic  action  comparablo  with  (hat  of  pepsin, 
Is  their  parent   proteins,  e.g.,  albumin  is 
1   by   peptone   from   albumin,   but    not    by   silk 
lie.     Similarly,  amino-acids  exhibit  tryptic  activity, 
which,  however,  does   not   appear  to  be  specific  like  the 
ines  — I.  II.  L. 

lation    nf   p  <   of !• 

.mptos   rend.,    1014,    158,    1597—1600. 

■his  J..  I'll:!.  762  and  so  : 

Evisix  proved  capable  nf  hydrolysing  sucrose,  and  the 

:i  could   be   increased   by   finely   powdering,    wanning 

r  boiling  fur  a  >hort  time  with  a  weak  solution 

i'lic  other  protein   isolated   from  yeast    had  no 

Sucrase  is  considered  to  be  derived  from 

F.  MUIS. 

•    the  production  nf  pyruvic  acid 

by .     A.  Fcrnbach  ami  M.  Schoen.     Comptes  rend.. 

1914,  158,  L719— 1722.     (See  this  J..  11114.  97 

:  DTIOS  of  1-8  kilos,  of  inverted  sucrose  in  24  litres  of 
mtaining    mineral    salts,    was    fermented    by   tho 
ast  of  Duclaux  in  presence  of  chalk,  and  279  grms. 
of  calcium  silts  were  obtained  (cp.  he.  cit.).     The  latter 
■i   and  extracted   with   ether,  and  the  soluble 
-tilled  in  racuo.     The  quantity  of  pyruvic  acid  in 
the  distillate  corresponded   to  only   1-23%   of  the  Bugar 
fermented,  but  the  residue  from  the  distillation  contained 
much   lamer   quantities   of   a   condensation    product    oi 
pyruvic  acid.     From  the  quantity  of  acetic  acid  produced 
t\v  oxidation  of  the  calcium  salts  (see  above)  with  chromic 
acid,  the  authors  conclude  that  the  amount  of  pyruvic  acid 
-     otilie  sugar  originally  fermented.     Experi- 
ment* with  other  yeasts  gave  similar  but  not  quantitatively 
dentical  results.     In  the  course  of  fermentation  the  amount 
f  pyruvic  acid  appears  to  increase  in  proportion  to  the 
<ugar   consumed,    until    fermentation   is   complete,    after 
*hich  it  diminishes. — J.  H.  L. 

Aroma    of .     The    volatile    oil    in    rilation    to 

lit  geographical  sources  of  the  hop.*.     F.  Rabak.     J.  Agrie. 
Research.  1914.  2,  115—157. 

fits  essential  oil  was  extracted  from  hops  grown  in 
arious  places  during  several  seasons.  The  physical 
ropsrties  and  results  of  fractional  distillation  showed 
trong  similarities  amongst  related  oils  and  dissimilarities 

unrelated  oils.  The  following  figures  give  the 
numbers  of  the  respective  oils:    Bohemia 

lahington  52-8;  New  York  50-9;  Oregon  58-8; 
.ilifornia  (ri\e  districts)  41-0 — 51-0.  The  ester  numbers 
I  the  oils  from  hops  of  any  particular  season  or  locality 
ere  found  to  be  very  similar. — F.  Shdx. 


"US  ;    Solubility  of  bitartrate  in :    an   indication  of 

dilution.     I..    Ti-sier   and    H.    Francois.     Ann.    Falsif., 
HU4,  7,  251—254. 

■  ines    in    their    original    condition    are    saturated 

ith  potassium  bitartrate,  a  determination  of  the  amount 

the  salt   that   can   be  dissolved   by   a  sample  of  wine 

n  indication  as  to  whether  and  to  what  extent  the 

ine  has  been  dilated.     Thus,  of  14  samples  of  undiluted 

d  wine,  only  one  dissolved  as  much  as  9  mgrms.  of  bitar- 

t   100  c.c.   at  25c  C,   whilst   most  of  the   others 

none   or   even   lost    a   few-    mgrms.    (i.e.,    were 

-upcrsaturated).     Three    of    the    samples    also, 

ed  to  2    C.  for  10  days  prior  to  the  determination, 

t  only  ..ne  was  affected  therebv.  the  amount  of  bitartrate 

solved   increasing    from   9  to   19  mgrms.     On  diluting 


the  u  ines  to   10%,  1 1  A  per 

loo  .    .  at  25  i'..  ranged  from  23  to  68  mgrms.     in  the 
•f  undiluted  white  « ines.  the  Bolnbilitj  of  bitartrate 
ed   from    is   to  63   mgrms.   per   100  e.o.   at    l'.. 
cooling  the  wine  to  j  C.  for  10 d  i  the doten 

ation,  increased  this  solubility  by  8  19  mgrms.,  whilst 
dilution  of  tho  wine  to  10%  increased  the  solubility  by 
II     5  I  mgrrns.— I,.  K. 

"  ;   Treatment  of [in  the  distillery]  for  the  recovery 

I  of  enzymes.  A.  Vassenx.  Hull.  Assoc. 
t  him.  Bner.,  1914,  31,  N82— 886. 
The  germ  of  the  grain  (maize),  and  amounting  to  20%' 
and  which  contains  almost  all  tin-  ml.  is  separated,  and 
saccharified  at  72°— 75°  C.  with  the  addition  of  2—3%  of 
malt,  the  remaining  80%  of  the  grain  In  ing  tre  ited  in  tho 
usual  manner.      I  med  that  in  this  wav  tin-  recovery 

r.  and  the  flavour  of  the  finished  spirit  is 
better,  than  by  following  the  usual  procedure. — J,  !'.  0. 

Cognac;  Maturation  of .     E.  I'.  Haussler.     Z.  offontl. 

Chem.,   1914,  20,   184—197. 

Distillates  from  wine  wet'-  stored  for  9 — 15  months  in 
contact  with  oak  chips  (e.g.,  400  grms.  in  3600  c.c.)  and 
analysed  from  time  to  time.  The  gravity  of  the  liquids 
increased  slightly  and  in  most  cases  the  alcohol-content 
decreased  by  1 — 2  °n,  but  fluctuated  considerably  ;  alcohol 
was  probably  absorbed  by  the  wood  in  amounts  depending 
on  the  temperature.  The  content  of  extract  increased, 
from  01  to  2-9  grm.  per  litre  in  2  months  and  to 
7-3  grms.  in  15  months.  The  reducing  substances,  calcu- 
lated as  dextrose,  constituted  4 — 8%  of  the  total  extract 
before  and  8--140,,  after  hydrolysis  with  acid.  The 
volatile  and  total  acidities  increased  uniformly  with  tho 
time,  and  the  ash  increased  slightly.  The  content  of 
higher  alcohols  fluctuated  without  any  general  rise  or 
fall,  and  the  content  of  esters  (determined  in  the  steam 
distillate)  showed  no  considerable  change.  A  pure 
aqueous  solution  of  alcohol,  treated  similarly  to  the  wine- 
distillates,  underwent  similar  changes  of  composition,  and 
afterwards  responded  positively  to  some  of  tho  usual 
reagents  for  vanillin.  Wine  distillates  stored  for  1 2  months 
in  glass  vessels  underwent  no  considerable  change  in 
composition.  The  author  considers  that  evidence  as  to 
sophistication  of  brandy  may  be  obtained  from  the  ash- 
content  which  should  not  greatly  exceed  0-3  grm.  per 
litre,  and  from  the  contents  of  extract  and  reducing 
substances  (see  above). — J.  H.  L. 

Alceihols  :     Action    of  formaldehyde    on in    presence 

of  sulphuric   acid.     J.    Buraczewski  and    W.    Matejko. 
Oesterr.  Chem.-Zeit.,  1914,  17,  130—131. 

A  reddish-brows  coloration  was  produced  when  alcohol 
was  mixed  with  an  equal  volume  of  concentrated  sulphuric 
acid  in  presence  of  a  small  quantity  of  formaldehyde. 
Bv  boiling  the  mixture  and  then  diluting  with  water,  a 
solid  product  of  indeterminate  composition  was  obtained. 
Since  the  higher  alcohols,  fusel  oil.  etc..  gave  the  coloration 
more  readily,  and  with  diluted  acid,  the  reaction  was  made 
the  basis  of  a  colorimetric  determination  of  fusel  oil  in 
raw  spirit.  Sulphuric  acid  diluted  with  half  its  volume  of 
water,  and  an  equal  volume  of  40%  formaldehyde  solution 
were  the  reagents  employed. — G.  F.  M. 

Patents. 

Beer  or  other  liquids  ;  Method  of  clearing ,  and  apparatus 

nfor.  E.  R.  Curtis,  Brighton,  and  J.  W.  Huxley, 
Guildford.  Eng.  Pat.  13.619,  June  12,  1913. 
The  beer  is  passed,  under  high  pressure,  through  a  vessel 
mounted  axiallv  on  a  revolving  shaft,  the  inlet  and  outlet 
for  the  beer  being  situated  at  or  near  the  axis.  Tho 
revolving  vessel,  which  may  be  contained  in  an  outer, 
stationary  one,  is  fitted  with  vanes  so  that  the  liquid  is 
caused  to  rotate  with  the  vessel :  the  solid  particles  thus 
move  towards  the  periphery  and  clarified  liquid  is  dis- 
charged through  the  outlet".  The  revolving  vessel  may 
be  fitted  with  a  disc  so  placed  that  the  beer  circulates 
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round  it  in  passing  through  the  vessel.  In  another  form  of 
apparatus,  the  beer  is  introduced  through  tubular  arms 
mounted  radially  on  the  revolving  shaft. — L.  E. 

Wort ;    Apparatus  for  extracting .     W.   T.  Ramsden. 

London.  Eng.  Pat,  19.74.3.  Sept.  ).  1013. 
A  cylindrical  basket,  mounted  horizontally  on  a  rota  table 
shaft  and  closed  at  one  end,  is  fitted  at  the  other,  open 
end  with  an  inturned  flange.  The  mash  is  fed  into  the 
basket  at  the  closed  end,  and  the  wort  passes  by  centrifugal 
action  through  the  wall  of  the  basket  to  an  outer  casing 
fitted  with  an  outlet.  A  screw  conveyor,  mounted  on  a 
shaft  passing  axially  through  the  shaft  which  carries  the 
basket,  causes  the  mash  from  which  the  wort  has  been 
extracted  to  flow  over  the  inturned  flange.  Sparging 
water  is  introduced  through  a  perforated  pipe  extending 
within  the  basket. — L.  E. 


XIXa.— FOODS. 

Bacler'm  in  mill:  ;  A  comparison  oftk-e  mic  oscopical  method 

and   the    plate    method   of  counting .     J.    D.    Brew. 

New  York    Exper.  Stat.,  Bull.  No.  373,  Feb.,  1914,  pp. 

1—38. 
Although  there  is  little  relationship  between  the  results 
obtained  by  the  plate  method  and  the  direct  microscopic 
method  when  used  for  counting  the  number  of 
bacteria  in  single  samples  of  fresh  milk,  there  is  a 
certain  relationship  when  a  series  of  samples  is  examined  ; 
the  microscopic  method  yields  higher  and  probably 
more  accurate  figures.  In  the  case  of  milk  showing 
plate  counts  of  less  than  10,000  bacteria  per  c.c.,  the 
count  by  the  microscope  shows  about  44  times  as  many 
individual  bacteria,  or  17  times  as  many  when  the  clumps 
and  isolated  bacteria  are  counted  as  units.  With  more  than 
one  million  bacteria  per  c.c,  the  microscope  count  shows 
about  5  times  as  many  as  the  plate  count,  or  even  less  than 
the  latter  count  when  the  clumps  are  taken  as  units.  The 
difference  is  due  to  the  fact  that  a  colony  on  an  agar  plate 
develops  either  from  a  clump  of  bacteria  or  from  a 
single  individual.  Since  the  two  counts  are  practically 
the  same  when  the  plate  count  is  approximately  one 
million  per  c.c,  it  appears  that  nearly  all  the  bacteria  in 
market  milk  grow  on  nutrient  agar  media  when  incubated 
at  ordinary  temperatures.  The  microscope  count,  in 
spite  of  its  limitations,  possesses  the  advantage  that  in 
some  cases  it  shows  the  presence  of  bacteria  not  adapted  to 
grow  on  gelatin  or  agar ;  further,  the  results  may  be 
obtained  within  a  few  minutes  of  taking  the  sample. 
At  the  same  time,  the  adoption  of  the  microscopical 
method  of  counting  bacteria  in  milk  would  involve  a 
complete  readjustment  of  bacteriological  standards, 
and  more  data  should  be  obtained  before  any  such  change 
is  made. 

The  microscopical  method  employed  by  the  author 
consisted  in  placing  0-01  jc.c.  of  the  milk  (by  means  of  a 
capillary  pipette)  on  a  glass  slide  and  spreading  the  drop 
over  a  surface  of  1  sq.  cm.  ;  the  milk  was  then  dried, 
treated  with  xylene  to  remove  fat,  fixed  with  95%  alcohol, 
and  stained  with  methylene  blue.  The  counting  was  done 
under  an  oil-immersion  lens  of  1-9  mm.  focus.  The  medium 
employed  in  the  plate  method  consisted  of  Liebig's  meat 
extract,  5,  Witte's  peptone,  10,  agar,  15,  lactose,  10  grms.. 
and  water.  1  litre  ;  the  plates  were  incubated  for  5  davs 
at  21°  C— W.  P.  S. 

Milk;  Composition  of .     If.  D.  Richmond.     Analvst, 

1914.  39,  241—248. 

The    average    composition    of    19,S07    samples    of    milk 
received  from  the  farms  during  1913,  was  as  follows  : — 


1 
Morning's    :    Evfning's 

railk.                milk.           Average. 

Specific  Gravity 

1  ,i     \ 

10319 

3-52 

8-82 

10315 

3-83 

8-79 

1-0317 
307 

Solids  not  fat,  %     

8-81 

During  the  months  of  May.  June  and  July,  a  small  per- 
centage of  the  morning  milks  yielded  less  than  3%  of  fat. 
The  percentages  of  fat  and  the  aldehyde  figure  (see  this  J., 
1911,  148)  were  determined  in  a  number  of  samples  ..' 
cream  ;  the  average  aldehyde  figure,  calculated  on  th<- 
cream  devoid  of  fat,  was  20-8,  practically  the  same  figure 
as  is  found  in  the  ease  of  milk  devoid  of  fat.  The  aldehyde 
figure  is  of  use  for  detecting  whether  a  cream  has  bean 
watered  or  not,  for  should  a  cream  be  low  in  fat  due  to 
the  addition  of  milk,  no  alteration  of  the  figure  would 
take  place,  whilst  added  water  would  lower  it. — W.  P.  S 

Milk  ;  Determination  of  the  viscosity  of as  a  means  of 

detecting  addition  of  water.  W.  D.  Kooper.  Milch- 
wirtsch.  Zentr..  1914,  43,  1G9— 179,  201—208.  Chem. 
Zentr..  1914,  1,  1975—1976. 

No  definite  relation  was  observed  between  the  viscosity  of 
milk  and  its  fat  content  or  specific  gravity,  although 
in  general  a  high  fat  content  corresponded  with  high  vue 
cosity.  In  50  samples  of  mixed  milk  the  relation  between 
the  total  solids,  T,  and  the  viscosity  constant,  V  (ratio  o1 
the  times  of  efflux  of  the  same  volume  of  milk  and  of  watei 
from   the   viscosimeter  at   15°  C.)   was,   on  the  average. 

T=n  .   j,.  In  the  case  of  milk  from  which  a  portion  of  th 

fat  has  been  removed,  or  to  which  water  or  skimmed  mil! 

has  been  added,  the  ratio  ..  ,„      gives  a  higher  value  thai 
U*loo4 

corresponds  with  actual  percentage  of  total  solids. — A.  S 

Proteins  of  the  maize  kernel ;  Nutritive  properties  of  the 

T.  B.  Osborne  and  L.  B.  Mendel.     J.  Biol.  Chem..  1914 
18,  1—16. 
Experience  in  the  use  of  maize  as  a  food  has  led  to  ti: 
belief  that,  compared  with  other  foodstuffs,  it  is  in  soivi 
respects  inadequate.     This  deficiency  appears  to  be  d\> 
to  the  fact  that  zein,  the  chief  protein  of  maize,  dies  n 
yield    amino-acids    which    are    necessary    for    nutritioi 
For    instance,    glycocoll,    lysine,    and    tryptophane    ai 
entirely  absent  from  the  products  of  hydrolysis  of  zei 
whilst   arginine   and   histidine  are  present   in  only  snia 
amounts.     The     addition     of     ammo-acids     considerab 
increases   the   food   value   of  zein,   and,   although  this 
brought  about  to  some  extent  by  the  other  proteins 
maize  when  the  latter  is  used  as  a  whole,  a  very  sin; 
addition  of  a  substance  such  as  Iactalbumin  to  maize  for* 
would  probably  be  of  great  advantage. — W.  P.  S. 

Crude  fibre   [in   grain,   bran,   etc.]  ;    Neiv  method  for  I 

determination  of .     H.  Stiegler.     J.  f.  Landw.,  191 

61,  399 — 126.     Chem.  Zentr.,  1914,  1,  2016—2017. 
Three  grms.   of  the  sample  (less  if  it  contain  a    hi, 
proportion  of  crude  fibre),  in  the  form  of  an  impalpal 
powder,   are   mixed  with  20  c.c.   of  water  in  a  300  c 
Soxhlet  flask  such  as  is  used  for  sterilising  milk.  60 
of  hydrochloric  acid  of  sp.  gr.   1-19  are  added  and   •■■ 
mixed,  and  after  10  mins.  the   mixture  is  diluted  to  200  e 
with  boiling  water  and  heated  for  1  hour  on  the  wat< 
bath  whilst  a  slow  current  of  air  is  drawn  through.     Ai 
allowing  to  settle,  the  clear  liquid  is  drawn  off  througl 
tube  of  7   mm.   diani.,  with  a  contracted  portion  abi 
2  cm.  from  one  end  and  having  therein  a  roll  of  gl 
wool  which  projects  about  1  cm.  from  the  end  of  the  tul 
whilst  drawing  off  the  liquid  the  end  of  the  roll  of  gl 
wool  is  kept  quite  close  to  the  residue  at  the  bottom  of  I 
flask  :    the  glass  wool  is  subsequently  knocked  out  of  ' 
tube  into  the  flask  and  the  tube  rinsed.     Tue  conte 
of  the  flask  are  neutralised  and  an  excess  of  50  c.c.  of  • 
potassium  hydroxide  solution  added,  the  mixture  diluted 
200  c.c.  with  boiling  water,  and  heated  for  £  hour  on 
water-bath    whilst    a   current    of   air   is   drawn   thron 
The  insoluble  residue  is  collected  on  asbestos  in  a  Go 
crucible,   washed   with   500   c.c.   of   hot   water,  anil  « 
alcohol,  left  in  contact  with  ether  for  i  hour,  then  uri  d 
2  hours  at  100s— 1053  C.  weighed,  the  residue  inciner.u 
and    again    weighed.     The    results    agree    well   with 
corrected   values   for  crude   fibre   obtained   by  Ween< 
method  and  with  the  cellulose  values  obtained  by  Tol.' 
method. — A.  S. 
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\ra    in  gingerbread  and    similar   products;    Separation 
Ittcrmination  •>/'  J.  Kiinig  and  W.   Burberg. 

Z.  Inters.  N.ihr.  Genussm.,  1914,  27,  T»i I     771. 

v       v\  i  [TV  of  6-25  urins.  of  tlir  powdered  sample  is  mixed 
.   230  c.c.  Husk  wiili   -■">  c.c.  of  water,  and.  durin 
■  1   of  2   hours,   quantities  of  50  c.c.   of  '."'".,  alcohol 
an-  added   until   the    flask    is   filled   to   the   mark.     Tin' 
alcoholic  solution   is   then    filtered,   evaporated   t"   small 
imc,  and  diluted  to  250  c.c.  with  water.     Portions  id 
-..luii. .n  .in'  used  for  tin-  determination  "f  the  polarisa- 
tion before  and  after  inversion,  total  sugars  (total  solids 
evaporation),  dextrose  and  invert  sugar  (by  Soxhlet'a 
method),    ami  sucrose.      Starch  and  dextrine  arc  deter- 
mined in  the  portion  insoluble  in  alcohol.  — W.  I'.  S. 

I'up\i\ 

/    ■■'  «r  like  material;     Treatment  of [iritli   liquids]. 

I      Samuelson,    Banburv,    Oxon.,    and   .1.    Backhouse, 
Bootle,  Lanes.     Eng.  Pat.  12,299,  Maj   l'7.  1913. 

k    is    introduced    into    th.'    bottom    of   a    chamber, 
preferably  wider  at  the  tup  than  at  the  bottom,  by  means 
<.f  a  screw  conveyor,  or  through  a  hollow  vertical  shaft. 
n.'  to  a  Bpreader,  a. id  is  carried  upwards  by  means  of 
living  lifters,  heaters  or  brushes  and  fan  blades  arranged 
on  the  vertical  shaft.     Liquid   is  atomised  in  a  separate 
mber   below   the   flour  chamber,   and   passes   upward 
into  the  latter,  where  it  comes  into  intimate  contact  with 
the    flour.     The     atomisers     are     arranged     tangentially 
and   the   supply    of   atomised    liquid    may    !"■    regulated 
■  automat icallv  bv  means  of  a  valve  actuated  from  the  Hour- 
supply  valve".— E.  W.  L. 

■:  cleaning  appliances  ;    Treatment  of  residue  from . 

T.   Robinson  &  Son.  Ltd..  C.  J.   Robinson,  and  T.  J. 

Stevenson.  Rochdale.  Lanes.      Eng.  Pat.  13.037,  June  5, 

1913. 

ID!  ES  fr.nn  i_rrain  cleaning  appliances  are  freed  from 

dust  and  then  passed  through  closed,  air-circuit  aspirators. 

whereby  the  small  seeds  and  impurities  are  separated  and 

ted  indifferent  compartments. — W.  P.  S. 

Cream,  milk,  and  the  like  :   Apparatus  for  use  in  pxteurising 
— .     11.  Todt.  Lensahn.  Uermfnv.     Eng.  Pat.  27,208, 
26,  1913. 

A  VERTICAL  rotating  drum  is  mounted  in  a  vessel  con- 

talned  in  a  casing.     The  liquid  to  be  pasteurised  is  passed 

Is  through   the  spare   between   the  drum  and  the 

ind  the  inner  wall  of  the  drum  and  the  outside  of 

-  1  are  heated  by  jets  of  steam.     The  heated  liquid 

leaving  the  top  of  the  apparatus  is  conducted  to  a  spraying 

ehamher  and  thence  to  a  cooling  apparatus.     The  drum 

and  the  vessel  may  be  slightly  conical  so  that  the  width  of 

ween   them  can  be  adjusted  by  raising  or 

lowering   the   drum.     Means   are   provided   for  removing 

water  from  the  apparatus. — \V.  P.  S. 

XIXf— WATER    PURIFICATION  ; 
SANITATION. 

u    of    icatcr ;      Determination     of .     L.     W. 

Winkler.     Z.  anal.  Chem.,  1914.  53,  409 — 415. 

The  total  alkalinity  is  found  by  Lunge's  method  ;    carbon 

is  then  reduced  to  about  1  c.c.  per  100  c.c.  of  the 

•  means  of  a  current  of  air,  and  the  total  permanent 

-s  found  by  Blaeher'a  method  (this  J.,  1913,  158). 

i'lie  hardness  due  to  lime  is  found  by  running  a  standard 

solution  of  pure  sodium  oleate  into  a  measured  quantity 

the  water  containing  alkaline  Rochelle  salt  solution, 

until   a   permanent    lather   is   produced.     The   magnesia, 

which  is  not  precipitated,  is  found  by  difference. — 0."  E.  M. 

Manganese   in    water,    its   detection   and   determination.     J. 
Tillmans  ami   H.   Mildner.     J.   Gasbeleucht.,   1914,  57, 
501,  523—526,  544—547. 

"■ese  in  water,  in  the  absence  of  iron  salts  and 
other  oxidising  compounds,  may  be  detected  by  rendering 
the  water  alkaline,  shaking  it  in  a  vessel  containing  air, 


acidifying    with    Bulphuric    acid    and    adding    potassium 
iodide    and     itaroh,    when   a    blue    coloration    develops. 

Iron   salts   may    In    removed    previously    bj    mean!  of   lino 

oxide,  or  sodium  phosphate  may  in-  added  to  prevent  their 
action  "n  the  potassium  iodide.     Very  small  quantitii 
manganese  (down  to  0-05  mgrm.  pet  liti  detected 

by  shaking  the  water  with  potassium  periodate,  acidifying 
wuli  glacial  aeetie  acid  and  adding  a  solution  of  tetramel 
diaminodiphenylmethane  j  n  blue  coloration  is  obtained 
when  manganese  is  present.  Excess  oi  periodate  does  not 
interfere  with  the  reaction,  bul  iron  salts,  when  present 
in    large   quantity,   should    be   removed.     To   determine 

manganese    the   authors    recommend    a    i Lification    of 

Marshall's  process.     Ten  0.0,  of  the  water  are  treated  with 

0*5  CO.  of  dilute  sulphuric  acid  (I  :  ill.  from  II  to  III  drops 
of  5%  silver  nitrate  solution  and  0-5  gnn.  of  potassium 
persulphate,  and  heated  for  20  mills,  in  a  boiling  water- 
bath.  After  cooling,  the  permanganate  coloration 
obtained  is  compared  with  tint  exhibited  by  an  alkaline 
standard  phenolphthalein  solution,  prepared  by  dissolving 
oil  inarms,  of  pure  phenolphthalein  in  100  c.c.  of  absolute 
aloohol  and  diluting  to  100  times  its  volume  with 
alcohol;  1  c.c.  of  this  solution,  when  diluted  with  10  c.c. 
of  water  and  treated  with  4  drops  of  .V  l  sodium  hydroxide 
solution,  gives  a  coloration  equivalent  to  the  permanganate 
coloration  shown  by  1  mgnn.  of  manganese  per  litre  of 
water.  With  less  than  0-5  nigrin.  of  manganese  per  lure. 
it  may  be  determined  by  means  of  the  tetramethyldi- 
aminophenylmethane  colour  reaction,  whilst  quantities 
above  .">  menus,  per  lit  re  may  be  determined  by  treating  the 
permanganate  formed  with  potassium  iodide  and  titrating 
the  liberated  iodine  with  thiosulphate  solution,  or  the 
permanganate  may  be  converted  into  manganese  dioxide 
1  and  the  latter  determined  iodometrieally  after  the 
addition  of  sodium  phosphate  to  prevent  the  interference 
of  ferric  salts  — W.  P.  S. 

Manganese  in  water;  Colorimelric  determination  of  small 
quantities  of .     11.  Luhrig.     Chem.-Zeit.,  1914,  38, 

7  si— 783. 
100  c.c.  of  water  are  mixed   with    lice,  of  conccntr 
nitric  acid  and  sufficient  silver  nitrate  to  precipitate  the 
chlorides,    then    3    arms,    of    ammonium    ]  ersulphate    in 
Strong  solution  are  added,  and  the  liquid  heated  to  boiling 
for  five  minutes.      If   maneanese   compounds   are    pre! 
the  colour  of  permanganate  is  produced,  and  as  little  a3 
0005  mgrm.  can  be  detected.     By  comparing  the  colour 
with  that  given  by  a  st  net  ml  solution,  the  method  can  be 
made   quantitative.     The   distilled    water    used    must 
purified  by  oxidation  and  redistillation.  lard, 

permanganate  solution,  freshly  prepared  with  the  special 
distilled  water  and  containing  about  O05  to  0-10  mgrm. 
per  c.c.,  was  used.  The  addition  of  too  little  silver  nitrate 
liinders  the  formation  of  the  colour,  and  the  addition  of 
too  much,  or  too  long  standing,  render-  the  liquid  dark. 
A  water  containing  much  chlorine  causes  the  colour  t 
bluer  than  the  true  violet  shade  :  this  difference  can  be 
eliminated  by  adding  about  the  same  quantity  of  common 

and    a    known    amount    of   the   standard    manga 
solution  to  distilled  water,  and  using  this  to  obtain 
comparison   colours.     The    varying   depths   of   colour   are 
most   sharply  distinguished  when   100  cc.   of  a   water  is 
taken    containing     between     0-3    and     0-6      mgrm.     Mn 
per  litre.      In   two  series   of  experiments   under  different 
conditions  on  50  c.c.  of  water  containing  0-044  mirrm.  Mn. 
the  means  of  the  amounts  found  were  0-0498  and  0 
Increasing  quantities  of  common  salt  and  ferrous  sulphate 
added  to  the  water  tended  to  make  the  results  too  high. 
In  tests  with  tap-water  to  which  from   I — 10  mgrms.  Mn 
was    added    per    litre,    satisfactory    results    were    obtained 
provided  the   water   w.us   not   allowed   to  stand  too  long 
before  titration. — J.  H.  J. 

Lead-poisoning  ;  Value  and  importance  for  the  German 

industry   of  minationin .     J-   Schoonfeld. 

Z.  angew.  Chem.,  1914,  27,  313—315. 

1  oi.i-ii.-r  "  signs  and  iKematoporphyrinuria  arc  nit  by 
themselves  reliable  indications  of  lead  poisoning.  Examin- 
ation of  the  blood,  stained  either  with  weak  borax- 
methvlene-blue  solution,  or  "  azure  Il-giemsa  "  solution, 
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is  the  only  reliable  test.  An  alteration  of  the  colour  of 
the  red  corpuscles  is  to  be  seen  before  true  basophilic 
granulation  sets  in.  The  author  gives  the  results  of  his 
investigations  among  lead  workers,  and  suggests  regula- 
tions for  the  control  of  lead-working  industries.  The  best 
remedy  for  lead  poisoning  is  occupation  in  fresh  dust-free 
air.— t.  St. 

Mercuric  Iodide;  Bactericidal  power  of .     H.  Stassano 

and  JI.  Gompel.     Comptes  rend.,  1914,  158,  17111—1719. 

Comparative  experiments  with  mercuric  chloride,  iodide, 
cyanide  and  benzoate,  carried  out  with  very  dilute 
solutions  (X  1000— iV/SOO.OOO)  in  order  to  avoid  the  use 
of  double  salts,  indicate  that  mercuric  iodide  is  a  much 
more  powerful  bactericide  than  the  other  salts  and  is 
about  ten  times  as  active  as  the  chloride. — J.  H.  L. 

Patents. 

Liquids  ;  Method  of  and  apparatus  for  pasteurising . 

C.    Krue,    Frankfurt-on-Jlaine,    Germany.     Eng.    Pat. 
J7.904,  Dec.  4,  1913.     Under  Int.  Conv.,  April  26,  1913. 

In  steam  chambers  for  pasteurising  liquids  in  bottles, 
compressed  air  is  admitted  through  pipes  so  arranged 
that  the  air  is  heated  by  the  steam.  When  the  steam 
supply  is  cut  off,  the  current  of  compressed  air  is  continued 
in  order  to  expel  the  hot  air  and  steam  from  the  chamber 
and  gradually  cool  the  bottles. — W.  P.  S. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Morphine  ;  The  non-interference  of  ptomaines  with  certain 

tests  for .     J.  Rosenbloom.     J.  Biol.  Chem.,   1914, 

18,  131—132. 

The  products  formed  during  the  aerobic  and  anaerobic 
putrefaction  of  human  organs  do  not  give  a  reaction  with 
ferric  chloride,  nitric  acid,  and  iodic  acid,  or  with  Frohde's, 
Pellagri's.  and  Husemann's  tests  for  morphine,  and  tliere 
was  no  difficulty  in  detecting  the  presence  of  morphine  in 
putrefied  organs  removed  from  a  body  13  months  after 
burial.  Further,  the  bacterial  products  did  not  give  any  i 
reactions  similar  to  those  yielded  by  coniine,  nicotine, 
atropine,  strychnine,  digitaline,  veratrine,  colchicine,  and 
delphinine.— YV.  P.  S. 

Strychnine  ;    Use    of   manganese    carbonate   for    detecting 

traces  of .     G.  Guerin.     J.  Pharm.  Chim.,  1914,  9, 

595—597. 

The  alkaloidal  residue  is  dissolved  in  two  or  three  drops 
of  sulphuric  acid  and  a  few  mgrms.  of  manganese  car- 
bonate are  stirred  in  with  a  glass  rod.  With  strychnine 
a  blue  coloration  appears  which  slowly  changes  first  to 
violet  and  finally  to  rose  :  001  mgrm.  of  the  alkaloid  can 
be  detected  in  this  way. — F.  Shdn. 

Euquinine  and  aristoquinine.     P.  Biginelli.     Annali  Chim. 
Appl.,  1914,  1,  397—400. 

Euquintne  and  aristoquinine  are  usually  described  respec- 
tively as  the  ethj-lcarbonate  and  carbonate  of  quinine. 
They  are,  however,  not  true  salts  of  quinine,  for  they  are 
unaffected  even  by  hot  caustic  alkali  solutions.  Quinine 
can  be  recovered  from  them  quantitatively  in  the  form  of 
bisulphate  by  boiling  with  dilute  sulphuric  acid.  The 
compounds  must  be  regarded  as  derivatives  of  a  quinine- 
carbonic  acid,  euquinine  being  C2H5O.CO.C20H23N2O2.  or 
quininccarbonic  acid  ethyl  ester,  and  aristoquinine, 
(C20H23N2O2)2CO  or  carbonvlquinine.  True  quinine  ; 
carbonate  (C20H21N2O2)2,H2CO3,  m.  pt.  168°— 169°  C, 
was  prepared  by  passing  carbon  dioxide  into  a  solution  of 
quinine  in  aqueous  ether. — A.  S. 

Santonin  [in  wormseed]  determination;  Frornme's  method 

of .     C.  E.  Caspari.     J.  Amer.  Pharm.  Assoc,  1914, 

634.     Pharm.  J.,  1914,  38,  819. 

The  finel3'  powdered  wormseed  (13-0  grms.)  is  allowed  to 
macerate  with  occasional  shaking  with  130  grms.  of 
chloroform.     102-5  grms.  of  the  liquid  (  =  10  grms.  of  the 


drug)  are  drawn  off  and  evaporated  till  the  residue  weighs 
7  to  8  grms.,  which  is  then  mixed  with  100  grms.  of  5%. 
barium  hydroxide  solution  and  heated  on  the  water  hath 
till  the  odour  of  the  chloroform  has  disappeared.  The 
liquid  is  filtered  through  a  wet  filter  and  the  insoluble 
matter  washed  twice  with  10  c.c.  of  hot  water.  The 
filtrate  and  washings  are  acidified  with  5  grms.  of  25% 
hydrochloric  acid,  heated  on  the  water  bath  for  a  few 
minutes,  cooled,  and  shaken  out  with  20,  15.  and  15  c.e. 
of  chloroform.  The  extracts  are  filtered  and  evaporated 
to  dryness.  The  residue  is  dissolved  in  7-5  grms.  of 
absolute  alcohol  and  42-5  grins,  of  hot  distilled  water  added. 
The  milky  liquid  is  filtered  immediately  into  a  tared 
flask  and  the  filter  is  washed  twice  with  10  grms.  of  15% 
alcohol.  After  24  hours  the  liquid  is  filtered  through  a 
tared  filter,  and  the  flask  and  filter  washed  twice  with 
10  grms.  of  the  dilute  alcohol.  The  flask  and  filter  are 
then  dried  at  100c  C.  to  constant  weight,  0-04  giro,  being 
added  to  the  weight  of  santonin  found. — F.  Shdn. 

Phytin ;      Observations     concerning .     W.     Heuhner.. 

Biochem.  Zeits.,  1914,  64,  409—421. 
Commercial  barium  and  sodium  salts  of  phytic  acid 
were  found  to  contain  4  atoms  Ba  or  8  atoms  Na  for 
every  6  atoms  P,  and  it  is  suggested  that  the  sodium 
salt,  for  example,  may  be  a  di -substitution  product  of 
inositol,  (XajO^JjPO-'CeHmO^-POCPOjNa,),.  The  rate 
of  hydrolysis  of  phytic  acid  in  presence  of  1-5  X  mineral 
acid  at  37°  C,  is  less  than  1°0  per  day,  and  appears  to  be- 
somewhat  accelerated  bv  light.  (See  Plimmcr  and  Page,. 
this  J.,  1914,  660.)— J.  H.  L. 

Sandalwood  oil;    Determination   of  suntalol  in .     E. 

Wende.  Apoth.-Zeit.,  1914,  29,  541—542. 
A  stoppered  bottle  of  100  c.c.  capacity  containing  5  grms. 
of  sandalwood  oil,  5  grms.  of  acetic  anhydride  and  1  grm. 
of  finely  powdered  anhydrous  sodium  acetate  is  well 
shaken  and  heated  in  a  water-oven  for  an  hour  with 
occasional  shaking.  The  aectylatcd  oil  is  then  separated 
in  the  usual  way,  and  1-5 — 2-0  grms.  are  dissolved  in  3  c.c. 
of  alcohol  in  a  100  c.c.  stoppered  bottle,  neutralised,, 
and  25  c.c.  of  N  '2  alcoholic  potassium  hydroxide  solution 
added.  The  bottle  is  securely  fastened,  placed  in  a  water 
oven,  heated  for  30  mins.  after  the  water  has  begur* 
to  boil,  and  the  excess  of  free  alkali  titrated.  If  a  grms. 
be  the  weight  of  acetylated  oil  taken  and  n  the  number 
of  c.c.  of  N/i  potassium  hydroxide  solution  consumed,  the 
percentage    of  santalol,    S,   is   given    by  the  formula  : 

S=     -fYn")!    --F-  Shdx. 
a — 0021n 

Oil  of   Chinese   hitter    orange    [Citrus    sinensis.    Person] ; 

Characters  of .     P.  Fenaroli.     Annali  Chim.  Appl., 

1914,  1,  40S— 412. 
The  Chinese  bitter  orange  is  used  largely  in  the  manu- 
facture of  preserves,  and  recently  extraction  of  the  oil 
from  the  outer  skins  has  been  undertaken  on  a  commercial 
scale  in  Italy.  The  cultivation  of  this  fruit  is  extending 
in  Italy  and  the  oil  is  likely  to  acquire  some  importance 
as  a  commercial  product.  The  oil  has  the  sp.  Err.  0-847 — 
0-848  at  15°  C,  «?,°  =  +  94-10°  to  +  95-40°,  n|,'  =  1-47388— 
1-47408.  It  dissolves  in  4 — U  vols,  of  90%  alcohol, 
but  is  only  partially  soluble  in  80%  alcohol.  When  dis- 
tilled at  80  mm.  pressure  it  yielded  the  following  fractions  : 
102°— 104°  C,  62-5%  "(a!,4  =  96-76°)  ;  104°—!' 
27-5%  (ob*=  +9S-80C);  105°  — 110°,  5-2%  (nH*  = 
+96-28°);  110°— 120°  C,  2%  («b*  =  +  80-64°) ;  residue, 
2-8%  (a !>*  =  4-23-40°).  Examination  of  the  various  frac- 
tions showed  that  the  oil  contains  97 — 98%  of  rf-limonene, 
and  small  quantities  of  a  substance  of  lower  boiling  point, 
probably  (i-pinene.  and  of  ethers  and  aldehydes  boiling 
much  above  176°  C.  Citral  could  not  be  detected  in  the. 
higher-boiling  fractions. — A.  S. 

Cineol ;  lodo-deri oatives  of .     [Determination  of cineol] 

E.  Fromm  and  H.  Fluck.  Annalen,  1914.  403. 175—1801 
Ox  shaking  cineol  with  a  crude  concentrated  aqueous 
solution  of  hydriodic  acid,  fine  dark-green  crystals  of  a 
fairly  stable  iodine  compound  are  obtained.  Hydriodic 
acid  containing  no  free  iodine  docs  not  give  these  crystal" 


Voi.xxxm  .n..  IS.]  Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL SUBSTANCES i  E88ENTIAL  OILS.    711 


elds  i L 1 1 >» - 1 1 1 >  t . . ■  ill  iodide.     The  or  found 

In  Ik-  identical  with  a  substance  obtained  '  \   Wall 

Brass  (Annalen,  issi.  225,  on  of  iodine 

ileum  ether  on  cincol  and  hy  Kraut  and  Wahlfors 

.    IStn     129.    295)    by    I  hi  dino    in 

im     iodide     mi     wnrmsccd     oil.    and    described    as 

rli-iodide  n     the    eli  i 

i   iodomctrii  •   the  en  si  ii 

,.1  to  be  n   double  compound  of  cincol  di  iodide 
and  cincol  hydriodide.     Cineol  can  l>c  determined  quanti- 
tatively   by    addinc    a    known    i  dified    .V    10 
.■.Im.'    Bolution,    filtering    oil    the    iodo-compound    and 
!   the  cm —  of  iodini    with  standard  thiosulphatc 
1 .  ( '. 

f .     E.   Fronim   and   H. 

Frock.     Annalen,   1914,  405,  181  -187. 

I  kil         •   galangal  oil  was  fractionally  d 
All  fractions  yielded  only  traces  "f  substances  soluble  in 
alkalis,  and  the  presence  of  eugenol,  previously   recorded, 
abtful.     The  first  runnings,  distilling  at  157°-    159    I    . 
ed    the   smallest    fraction    and    were    not    examined, 
fraction  distilled  at  171° — 173°  ('.  and  consisted 
ly  of  cincol,  which  was  determined  by  means  of  the 
Iriodide  of  the  iodo-compound  and  obtained  pure  by 
omposing   this   compound   with   cold   aqueous   caustic 
soda   solution    (see    preceding    abstract).     The    fn 
boiling  at  208      210°  C.  formed  only  1  to  2%  of  the  oil 
constituents  could  not  bo  ascertained.     Re| 

a  fraction  boiling  at  260° — 263°  C. 
containing  two  new  sesquiterpenes,  one  boiling  at  150° — 
18  mm.  and  giving  do  hydrochloride,  and  the 
•eeond  giving  a  hydrochloride  crystallising  in  needles 
from  alcohol,  m.  pt.  118'  C.  The  sesquiti  rpene  previously 
(escribed  by  Schindelmeiser  (Chem.-Zeit.,  1905,  29.  308*) 
■  mid  not  Im-  detected.  On  standing,  the  highest  boiling 
factions  yielded  a  small  amount  of  a  substance  crystallis- 
nn  from  dilute  alcohol  in  needles,  m.  ;>t.  167  C,  having 
he  formula.  C,4Hs80.  -T.  C. 

.incfool ;     Constitution     of .     P.     Barbier     and     R. 

Locquin.     Comptcs  reiid..    1914,  158,   loo-l — 1558. 

d  by  means  of  platinum  and  hydrogen  at 
he  ordinary  temperature,  linalool  yielded  a  saturated  tcr- 
lary alcohol, (CH,).  :  CH-CH.-CH  "•(  (OH)(CH,)CH,CHs, 
oihng  at  Sti'— 88°  C.  at  10  mm.,  sp.  gr.  0S51  at  4  C, 
nd  «d= — 24'.  This  was  readily  converted  by  heating 
ith  anhydrous  formic  acid  into  an  unsaturated  hydro- 
irbon,  !■".  pt.  162*  C.  The  latter  yielded  njethylisohiexyl- 
■tone  when  oxidised  with  chromic  acid.  Isoamylacetyl 
etate  was  hydrolysed  and  the  ketone  converted  into 
trahydrolinalool  which  had  the  same  physical  characters 
■  the  above  tertiary  alcohol  but  was  optically  inactive. 
••'  allophanate  from  the  inactive  tertiary  alcohol  melted 
110°— 111 C.  whilst  that  from  the  active  modi- 
uion  melted  at  88 c  0.  The  formula  for  linalool, 
HJ,:  CH-CH,-CH,-C(OH)(CH3)-CH  :  CH,,  proposed  by 
mmler  and  Tiemann  was  thus  confirmed. — F.  Shd>'. 

tytotttroU.   Hydro-carotin.     E.  Beschke      Ber.,  1914,  47, 

1853—1856. 

Rrot  roots  [Daucus  carota)  were  extracted  with  water, 

ed,  and  extracted  with  light  petroleum.     The  residue 

.  the  latter  consisting  of  hydro-carotin  was  crystallised 

hoi  and  melted  at  135° — 136°  C.  the  yield  being 

By  treatment  of  the  bromine  addition  products 

the  acetyl  compound,  it  was  fonnd  that  hvdro-carotin 

'\,  of  sitosterol,  m.  pt.  136—  137c  C,  and 

•  gmasterol,  m.  pt.  170c  C— F.  Shds. 

lie,"      The    preparation    of without    the 

f  hgdrozi/lamin-:.     .T.    M.   Johlin,   iun.     J.    Amer. 
1914,  36.  121S— 1221. 

vitrosomethvlethvl  ketone  (diacetyl  monoxime) 
iciates.  under  the  influence  of  strong  acids,  in  ]  art 
diacetyl  and  hydroxylamine.  which  recom- 
'  under  suitable  conditions  to"  give  the  less  soluble 
-ime.  850  c.c.  of  methvlethvl  ketone  were  treated, 
to  the  method    of  Diels  and  Stephan   (Ber., 


1907,   40     IT17)   for   the    preparation   ■<   diacetyl,   w.th 

bydroohloi  io  ft"  id  and  1000  e.o. 
The  resolting  mi  en  with  lodium  hydroxide, 

and  the  alk.dlli  lificd  with  25%   iul]  I 

After  standing  24     36  hours  50     00  dimethyl- 

i  oui   . 1 1 1 .  i  lay<  r  had 

peared.     The   mother   liquors   were   further 

treated   for   the  ■   the 

ni.nl  method,    t ;.  !•'.  M. 

E,    Bam  r. 
rend.,  191 1.  158,  1680—1683. 

Tin:  author  lias  already  shown  (Comptes  rend.,  1913, 
156,   1470,    1684)  thi  nverte   1.0-  and    1.7- 

diketones  into  i  ■  -  and  evolohexane  d 

With    1.6-diketones  it   tonus  disodium  compounds  v  | 
interact  with  methyl  iodide  and  yield  dimethyl  derivatives 
of  the  original  diketones.    Dibenzoylpropane,  for  example, 
yields  im  ingsl  other  products  dimethyldibenzoylpropano, 
when  Id  enone  yields  s'1."  ,  of  a  mixture 

of  ethylphenylketone  and  benzalpropiophenone,  both 
of  which  are  doubtless  produced  i>\  fission  of  the  dimethyl- 
benzaldiacctophenone  first  formed. — J.  11.  I.. 

Equilibria  id  in- 

organic tails.     !•.    B.    Frankforter   and  I..   Cohen.     J. 

Amer.  (hem.  So, ...   1914,  36,  1103—1134. 

An  investigation  of  the  equilibria  in  the  four  systems: 
water,  acetone,  and  potassium  fluoride:  water,  acetone, 
and   potassium   carbonate;   wati  Icium 

chloride  :  water,  acetone,  and  sodium  chloride,  has  led 
to  the  following  conclusion  .  Potassium  fluoride  is  as 
efficient  as  potassium  carbonate  for  salting  out  acetone, 
and  acts  more  rapidl;  .  giving  cleaner  cut  separations.  The 
saturated  solution  of  potassium  fluoride  dehydrati 
98  ,  of  acetone,  that  of  potassium  carbonate  to  96-5 
and  of  calcium  chloride  to  98  I  The  use  of  calcium 

chloride  entails  loss  of  acetone  since  the  aqueous  solution 
retains  23°0,  whilst  in  the  saturated  solutions  of  the 
other  Bubstances  acetone  is  practically  insoluble.  Sodium 
chloride  is  the  least  satisfactory  substance  for  salting  out 
acetone  as  it  retains  21%  and  dehydrates  only  to  s.%-8%. 
The  lower  critical  solution  temperatures  for  a  series  of 
solutions  are  given  :  no  upper  critical  solution  temperatures 
could  be  observed.  A  'method  for  the  quantitative 
determination  of  acetone  in  aqueous  solution,  provided 
no  other  substance  is  present,  depends  on  the  fact  that 
for  every  mixture  of  acetone  and  water  there  is  a  corre- 
sponding amount  of  potassium  fluoride  required  to  pro- 
dace  the  just  homogeneous  mixture.  This  amount  is 
determined  experimentally,  and  from  the  table  for  the 
binodal  curve  of  the  system  water,  acetone,  potassium 
fluoride,  the  corresponding  amount  of  acetone  is  obtained. 

— G  F.  M. 

Acetaldehyde  from  acetone  ;  Quantitative  separation  of , 

E.  Hagglund.  Z.  anal.  Chem.,  1914.  53,  433—139. 
On  heating  in  the  water-bath  a  mixture  of  15  e.c.  of  water, 
50  c.c.  of  N/2  silver  nitrate.  9  e.c.  of  .V  I  sodium  hydroxide, 
25  c.c.  of  ammonia  of  sp.  gr.  n-92.  and  10  e.c.  of  a  solution 
containing  not  more  than  2°n  of  acetaldehyde.  the  whole 
contained  in  a  closely  stoppered  bottle,  the  aldehyde  is 
oxidised  and  may  be  estimated  by  titrating  the  unreduced 
silver  in  an  aliquot  portion  of  the  clear  liquid.  Acetone 
and  acetaldehyde  may  be  determined  together  by  adding 
excess  of  bisulphite  and  titrating  the  excess  in  alkaline 
solution  with  N  10  iodine.  The  acetaldehyde  having 
previously  been  determined  as  described  above,  the 
acetone  is  obtained  by  difference. — O.  £■  M. 

Carbon    dioxid,  bstituie  for [Trichloroacetic 

acid].  E.  Sommer.  Sehweiz.  Rundsch.  Med.,  dan.  10. 
1914.     Pharm.  J..  1914.  38. 

The  use  of  trichloroacetic  acid   in  the  solid   form   or  in 

aqueous    solution    is    recommended    in    place   of   carbon 

dioxide  snow  in  dermatology. — F.  Shds. 

-    •  na:inc  dycslufft.     Bauer.     See  IV. 
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Aroma  of  hops.     The  colatile  oil  in  relation  to  the  geographi- 
cal sources  oj  the  hops.      Rabak.     See  XVIII. 

Determination  of  inorganic  phosphoric  acid  in  presence  of 
phosphoric acid esters.     Heubner.     See  XXIII. 

Determination     of    pliytin     bu     titration.     Heubner     and 
Stadler.     >      XXIII. 

Patent. 

Orthoranadic  esters  ami  their  solutions  ;  Preparation  of • 

L.   Hess.     Ger.    Pat.    873,220,    March   28,    1913. 

Vanadium  pentoxide  dissolves  in  primary,  secondary, 
tertian*  mono-  or  polvhydric  alcohols  with  formation  of 
esters  of  the  type,  R3V04.  Vanadic  acid  ethyl  ester. 
(CjHjJjVOj,  is  a  liquid  of  faint  yellow  colour,  sp.  gr.  1167 
at  15°  C,  b.  pt.  108°  C.  at  26  mm.  The  isopropyl  ester  is 
a  yellowish  liquid  boiling  at  1243  C.  at  21  mm.  The 
amvl  ester  boils  at  1615  C.  at  19  mm.  and  has  the  sp.  gr. 
0-993  at  15;  C— A.  5;. 


XXU.— EXPLOSIVES :  MATCHES. 

Explosion  at  the  works  of  the  Aktien-Gesellschaft  fur  Anilin- 
fabrikation,  Rummelsberg,  Germany.  Chem.  Ind.,  1914, 
37,  337—342.     (See  also  this  J.,  1914,  376.) 

The  Commission  appointed  to  enquire  into  this  accident 
considered  the.  following  suggestions  among  others  :  That 
it  was  due  to  the  admission  of  large  quantities  of  acid, 
cooled  below  the  reaction-temperature,  to  the  nitrating 
vessel,  followed  by  an  uncontrollable  reaction  on  a  rise 
of  temperature ;  and  that  ignition  of  the  mixture  of 
benzene  vapour  and  air  was  due  to  direct  action  between 
benzene  and  nitric  acid  at  100c — 170:  C.  An  apparatus 
was  described  by  Neumann  in  which  the  quantities 
reacting  are  small  and  are  rapidly  removed  :  the  liquids 
flow  through  the  annulus  between  an  inner  rotating  and 
an  outer  fixed  cylinder,  both  carrying  blades  and  cooled 
or  heated,  locally  or  throughout,  as  required.  Ter  Meer's 
apparatus  (Ger.  Pat.  238,544  ;  this  J..  1911,  373)  was  also 
described.  Further  suggestions  were:  the  interlocking  of 
cocks  and  striking  gear,  the  provision  of  a  pendulum  in 
the  liquid,  with  an  exterior  indicator  to  show  that  the 
liquid  is  in  motion,  the  use  of  a  cast  iron  funic  pipe  leading 
to  a  separate  tower,  and  of  a  stronger  cover. — O.  E.  M. 

Perchlorates    of    aromatic    amines.     R.    Spallino.     Annali 
Cliim.  Appl..  1914,  1,  43.") — 140. 

The  perchlorates  of  aniline,  p-nitroaniline,  p-  and  m- 
phenvlenedi.11r.ine  were  prepared  by  double  decomposition 
of  barium  perchlorate  and  the  sulphate  of  the  amino- 
compound,  the  solution,  after  filtering  off  the  barium 
sidphate,  being  evaporated  over  a  direct  flame  to  incipient 
crystallisation.  They  were  stable  on  exposure  to  air  and 
light,  and  began  to  decompose,  without  exploding,  only 
at  200 — 220'  C.  when  heated.  When  wrapped  in  tinfoil 
and  submitted  to  the  falling  weight  test,  using  0-1  grm.  of 
substance  and  a  weight  of  2  kilos.,  the  fall  required  to 
produce  an  explosion  was  70 — 75  cm.  for  the  perchlorate 
of  aniline,  80  cm.  for  that  of  p-nitroaniline.  55  cm.  for 
that  of  /i-phenylenediamine.  and  50  cm.  for  that  of  m- 
phenvlenedianiine,  as  compared  with  73 — 75  cm.  for  picric 
acid.— A.  S. 

Waste    prodwl  from    the    manufacture    of   trinitrotoluene. 
Molinari  and  Giua.     See  III. 

Patent. 

Explosives.     F.   L.   Nathan.   W.   Rintoul,   and  F.   Baker, 

Ardeer,  Scotland.     Eng.  Tats.  4940  and  4941.  Feb.  26, 

1913.     (See  also  F112.   Pats.    12.743  to  12,746  of  1912; 

this  J.,  1913,  991.)  ' 

A  propell-VNT  is  obtained  by  incorporating  a  gelatinising 

agent,   which   remains   in   the   powder,   and   a   stabiliser, 


both  freely  soluble  in  nitroglycerin,  with  nitroglycerin 
and  nitrocellulose,  without  the  use  of  a  volatile  solvent. 
The  stabiliser  may  have  little  or  no  gelatinising  effects 
and  is  used  with  a  substance  of  relatively  high  gelatinising 
action.  Amyl  or  ethyl  phthalate,  mono-,  di-,  or  triacetin, 
or  a  nitro-derivative  of  an  aromatic  hydrocarbon,  such 
as  di-  or  trinitrotoluene,  is  used  as  a  gelatinising  agent 
with  or  without  methyl-  or  ethyl-d-naphthyl  ether, 
phenylbenzyl  ether  or  phenanthrene,  as  stabiliser.  Such 
a  propellant  contains  about  40°o  of  nitroglycerin,  50  of 
soluble  nitrocellulose,  and  10  of  gelatiniser  and  stabiliser 
together,  and  may  be  made  by  bringing  the  ingredients 
together  suspended  in  water,  removing  the  excess  of  water, 
and  gelatinising  at  50s— 70°  C. — O.  E.  M. 


XXIII. -ANALYTICAL  PROCESSES. 

Mercury  resistance  thermometer  as  a  reproducible  empirical 
temjieraturi  scale.  W.  Jaeger  and  H.  von  Steinwchr. 
Ann.  der  Phvsik.  1914,  [4],  43,  1165—1185.  Chem. 
Zentr.,  1914.  1,  1985. 

The  thermometer  used  by  the  authors  consists  of  a  quartz 
capillary  about  1  m.  long  and  0-9  sq.  mm.  cross-section, 
bent  into  W-form  and  connected  at  the  ends  with  some- 
what wider  quartz  tubes  to  receive  the  platinium  electrodes. 
Accurate  measurements  showed  that  when  pure  mercury 
was  used,  the  calculated  and  observed  res:stauces  at 
different  temperatures  were  identical  within  the  limits 
of  accuracy  of  the  measurements,  so  that  only  one  fixed 
point  (e.q.,  0J  C.)  is  necessary  for  calibrating  the  instrument 
throughout  the  whole  range^30°  to  +  300*  C. — A.  S. 

Copper  and  tin  groups  ;    Xctc  procedure  for  the  separation 

of  the .     L.   J.   Curtman   and  J.   K.   Marcus.    J. 

Amer.  Chem.  Soc,  1914,  33,  1093—1103. 

The  objectionable  features  of  the  ammonium  porysulphid- 
and  sodium  hydroxide  methods  for  the  separation  of  tb( 
copper  and  tin  groups  may  be  avoided  by  a  scheme 
analys's  of  which  the  following  are  the  principal  points 
Preliminary    precipitation    of    the    alkaline-earth    metal 
and  some  of  the  lead  from  the  filtrate  of  group  I.  b; 
sulphuric  acid  and  analysis  for  these  metals  by  the  meth' 
of  Curtman  and  Frankel  (this  J.,  1912,  1203).     Treatmen 
of   the    filtrate   from    the    precipitation   of   the   alkalim 
earth    metals    with    sulphur    dioxide,    before    pas- 
hydrogen    sulphide,   to  oxidise  stannous  tin  and  reduc 
quinquevalent  arsenic.     The  complete  separation  of 
sulphides  of  the  divisions  of  group  II.  by  means  of  25" 
potassium  hydroxide  solution. — G.  F.  M. 

Potassium  ;  New  method  of  determining .     F.  Marshal 

Chem.-Zeit.,  1914,  38,  585—587,  015—616. 
The   solution    containing   only    the    alkalis   as   chlorid 
(about  0-05  grm.  of  K20)  is  evaporated  on  the  water-bat 
the  residue  dissolved   in   the  smallest   possible  quant.' 
of  water,   and  the  solution  treated  in  the  cold  with 
excess  (20  e.c.)  of  a  2%  alcoholic  solution  of  tartaric  Bci 
which  has  been  stirred  at  intervals  for  several  days  wi 
solid  potassium   bitartrate  and  then  filtered.     After  t 
precipitation  from  10  to  20  c.c.  of  96°0  alcohol  satura' 
with  potassium  bitartrate  are  added,  and  the  liquid  boil 
for  about   10  mins.   on  the  water-bath.     It   is  then  1 
(with   frequent   stirring)   for   2 J   hours,   after   which  t 
precipitate    is    collected    in    a    weighed    Gooch    0 
washed   first   with  the  saturated   alcohol  and  then  w 
pure   96%    alcohol,    dried   at     80°  C.     and    we. 
potassium  bitartrate.     The  results  are  in  close  sgreenn 
with  those  given  by  the  platinum  chloride  method. 

-C  A.  U 

Nickel;     Determination    of bu  dimelhylglyo 

P,runek.  Z.  angew.     Chem.,   1914,    27,   315—31- 
this  J.,  1907,  643.) 
To  ensure  the  complete  precipitation  of  the  nickel  ai 
adding    the    dimethylglyoxime,    the   solution  should  » 
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•(lowed     t.i     stand     f"r     one     liour     before     filtering. 

',.n    of    tho    precipitate    t..    oxide    gives    accurate 

ts    if    proper    precautions    are  taken  (this  J.,   1908, 

When     .i     solution     ol     ferric     and   cobalt     salts 

taining   tart.iri.-   acid   and  dimethylglyoxime   is   made 

aiitmoniacal,  an  insoluble  iron-cobalt  compound    of    di- 

mrthylglyoximc  is  precipitated,  but   if  the  irnii  is  present 

condition  only,  no  precipitate  is  formed, 

Hence  to  determine  nickel  in  a  steel  containing  cobalt  it  is 

i       -    .      first  to  bring  and  keep  all  the  iron  in  the   ferrous 

litiun.     This    is   conveniently    accomplished    with   an 

-i     of     sulphurous     acid.     Dimethylglyoxime     then 

i  quantitative  precipitation  of  the  nickel,  the  iron 

being  left  wholly  in  solution. — T.  .Si. 


Tellurium;       Gravimetric      determination      of .      A. 

Gutbicr    and    S.    Huber.     Z.    anal.    Chcm.,    1914,    E3, 
430 — 133. 

Thl  method  of  Lenhcr  and  Homberger  (J.  Amor.  Cliom. 

1908,  30,  3n7)  is  convenient  and  accurate.     To  the 

ne  solution  of  the  sample  in   10",,  hydrochloric  acid 

are  added   1".  e.c.  of  saturated  sulphur  dioxide  solution, 

hydrazine  hydrochloride  solution,  and  a 

further    25    c.c.    of    the    sulphur   dioxide   solution.     The 

ipitated   elementary    tellurium   settles   in   the   boiling 

liquid,  and  is  washed,  dried  at  100  — 105°  •'..  and  weighed. 

The  use  of  3.~> — 10  c.c.  of  sulphur  dioxide  solution  instead  of 

_l'i  sted. — it.  E.  M. 

Iodine:      Determination     of especially     in     organic 

•es.     R.     Griitzner.     Chem.-Zeit.,      1914,      38, 

770. 

Omasic     matter    is    destroyed     by    fusing     with     pure 

sodium     hydroxide,     adding     sodium     peroxide,     barium 

ule.  or  a  readily  fusible  mixture  of  alkali  and  nitre, 

and  heating  to  dull  redness  (excess  of  the  oxidiser  may  be 

by    adding    charcoal    after    cooling    and    again 

the  melt  is  either  dissolved  in  water,  and  the 

liluted,  and  filtered,  or  (with  barium  peroxide) 

it  is  treated  with  boiling  water,  then   with   carbon   dioxide 

and  sodium  sulphate,  and  the  precipitate  well  washed  with 

r  containing  sodium  sulphate.     The  solution  is  treated 

modification  of  the  method  of  Bernier  and  Peron  (this 

J.,  1911,  359),  iodide  being  oxidised  to  iodate  by  boiling 

with  permanganate,  the  mixture  carefullv  acidified  with 

sulphuric  acid,  again  boiled,  cooled,   made  alkaline  with 

I  sodium  carbonate,  boiled  with  ale. .hoi.  filtered,  and  the 

residue  washed,  whilst  hot.  with  water  containing  alcohol. 

Excess  of  alcohol  is  boiled  off,  the  solution  made  acid  to 

litmus  with  a  mixture  of  phosphoric  and  sulphuric  acids 

I  by  treating  a  hot  mixture  of  3  vols,  of  phosphoric 

1:4,  and  2  vols,  of  sulphuric  acid.  1  :  4,  with  A'   In 

-  Date  in  slight  excess,  and  decolorising  with  _Y    10 

oxalic  acid),  and,  after  adding  solid  ammonium  sulphate, 

again  boiled.     The  cooled  solution  is  made  acid  to  (onso 

red,    treated    with    potassium    iodide,    and    the   liberated 

iodine  titrated  with  thiosulphate.     ( lue-sixth  of  the  iodine 

found  represents  that  originally  present.     The  method  is 

accurate  in  presence  of  other  halogens  and  cyanides. 

— F.  Sous. 


Finorii,-  »>etha-l  for  the   volumetric  determination 

of .     I.    Bellucci.     Annali   Chim.    Appl.,    1914,    1, 

441—446. 

The  author  has  found  that  the  method  recommended  bv 

•his  J.,    1913,   992),    namely   titration   with   ferric 

solution  of  a  neutral  solution  of  alkali  fluoride 

t  '  which  sodium  chloride  and  potassium  thiocyanate  have 

Ma  added,  gives  satisfactory' results  when  the  quantity 

le  is  about  0-2  snn. ;  the  results  are  much  too  low:, 

-.  when  the  quantity  of  fluoride  is  less  than  0-1  grm. 

iThe  variable  results  appear  to  be  due  to  the  influence  of 

| the  sodium  chloride.     I'sin;:  25  c.c.  of  solution,  the  most 

tory  results   were  obtained   with    lit — 20   crms.   of 

~«imm   chloride   for   0-2    grm.    of   sodinm   fluoride,    with 

f..r  004  erm..  and  with  1  grm.  for  0-02  grm.  of 

luoride.— A.  S. 


Phosphoric     art. I        /.  ;,- in 

tnce  ,,f  phosphoric  acid  titers.     W.   Heubner,     B 
.he.,..   Zeit-..   1914,  64,   101      108 
From  solutions  containing  t  ' ,  ..f  concentrated  aulpb 
b\  volume,  and  15%  of  ammonium  nitr.it.-,  inorgi 
phosphoric   acid   can    be   quantitatively    precipitated 
atnmoniiiin    phosphomolybdate    of    normal    composition 
within  6  hours  at  37    C     The  precipitation  oted 

■nail  qnantitiee  of  phytin ;  and  provided  the  phytin- 

phosphortls     dues     tint      exceed      III     :i  -j  I . ..  I  r  1  f      SIX      I 

inorganic    phosphorus,    and    the    concentration    of    the 
former  does  nol  exceed  0-06'  „  al  least   j  of  the  inorg 
phosphorus  present  can  be  found  by  one  p 
phosphomolybdate,  followed   by  titration  by  Neuma 
method  (cp.  Pliramer  and  Page,  this  J.,  1914,  6(  0) 
disturbing    influence    ..f    glycerophosphorio    aei.l    is    less 
than  that  of  phytin.—  J.  H.  I.. 

Pin/tin:  Determination  of by  titration.     W.  Heubner 

and  11.  Stadler.     Biochem.  Zoits..  1914,  64,  422 — 137. 

Is   solutions   containing   0-6%   of   free   hydrochloric   acid 
and  0  ik!'1,,  ..f  ammonium   thiocyanate,   phytin   maj 
determined    bv    titration     with     ferric    chloride  solnl 
containing  0-05  -0-2%  of  iron  and  0-6%  of  free  hydro- 
ohloric  acid.     I'nd.-r  these  conditions  ferri.-  phosphat 
not    precipitated,    but    phytic  acid  is   converted    into  an 
insoluble  salt.     The  titration  is  complete  when  the  liquid 
assumes   a    faint    red   colour   which   does   not    fade   within 
.">  inins.      One  mgrm.  of  iron  corresponds  to  1-19  mgrm.  of 
phosphorus  present  as  phytin.     The  titration  is  not  afii 
by  the  presence  of  a  moderate  excess  .if  inorganic  phos- 
phates or  glycerophosphate. — J,  H.  I.. 

Volumetric  determination  of  sulphates.     North.     See  VI  t. 

Volumetric   determination    of  ferricyanides    in    pr  ience   of 
ferric  iron  and  cyanides.  Seidel.   See  VII. 

Detection  of  cyanides  in  presence  of  ferro-  and  ferri-cyanides 

and  thiocyanate*.      I'.arnebey.      Set  VII. 

Volumetric     determination     of     cyanamide.     Grube     and 
Kriiger.      Set    VII. 

Determination  of  thorium   in  monazite  sand.     Carney  and 
Campbell.     See  VII. 

Separation  and  determination  of  tvngstic  acid  by  means  of 
"nitron."     Gotbier  and  Weise.   See  VOL 

Direct  determination  of  carbon  in  irot  Brown. 

Si      \. 

Determination  of  carbon   in   iro-  '  by  the  barium 

carbonate  titration  method.     Cain.     So    X, 

Determination  of  the  acetyl  value  of  oils,  fats,  etc.     Holland 
s       Ml, 

Detennination  of  the  fatti/  acid  content  of  soap.     Bcsson. 
See  XII. 

Combustion  method  f  lotion  of  rubber. 

Wesson.  S<  •   XIV. 

Sources  of  error  in  the  analysis  of  b-.~ 
XVI 

1    comparisoi     of   neutral   ammonium   citr  • 
citrate  and  N  '10  citric  acid.     Rudnick  and  others 

\\  1. 

Modification    of  tie    double    polarisation  tfeU 

letermining  sucrose  in  {beet)  tnoleui 
-      XVII. 
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Action    of  formaldehyde    in    presence    of   sulphuric    arid. 
Buraczewski  and  Matejko.     See  XVIII. 

.■1   comparison  of  the   microscopical   method  and  the   plate 
method  of  counting  bacteria  in  milk.      Brew.     Se<    XIXa. 

minaiionoj    '  >,y  of  mUk  as  i  means  of  detecting 

addition  of  water.     Kooper.     Sec  XIXa. 

Determination  of  crude  fibre  [in  grain,  brein.  etc.].     Stiegler. 
See  XIXa. 

Separation  and  determination  of  sugars  in  gingerbread  and 
similar  products.     Konig  and  Burbcrg.     See  XIXa. 

Determination  of  hardness  of  water.     Winkler.     See  XIXb. 

Manganese  in  water,  its  detection  and  determination.     Till- 
mans  and  Mildner.    See  XIXb. 

Colorimetric  determination  of  small  quantities  of  manganese 
in  water.     Liihrig.    See  XIXb. 

Non-interference  of  ptomaines  with  certain  tests  for  morphine. 
Rosenbloom.     See  XX. 

Use  of  manganese  carbonate  for  detecting  traces  of  strychnine. 
Guerin.     See  XX. 

Fromiif's  method  of  santonin  determination  [in  wormseed]. 
Caspari.     See  XX. 

Determination    of    santalol    in    sandalwood    oil.     Wende. 
See  XX. 

Iodo-derivatives     of     cineol.     [Determination     of     cineol]. 
Fromm  and  Fluck.     See  XX. 

Equilibria  in  the  systems,  water,  acetone  and  inorganic  sedts. 
Frankforter  and  Cohen.     See  XX. 

Quantitative     separation     of    acetaldehyde    from     acetone. 
Hagglund.     See  XX. 

Patents. 

Gas  analysis   apparatus.     J.    G.    Taplav   and   J.    Abady, 
London.     Eng.   Pat.    17,676,   Aug.    1,    1913. 

Combustion  of  the  non-absorbable  constituents  (hydrogen 
and  methane)  of  a  gas  mixture  such  as  coal  gas  or  producer 
gas,  is  effected  in  a  vessel  containing  a  tube  or  rod  made 
from  copper  oxide  and  a  suitable  matrix  such  as  china 
clay.  The  combustion  products  are  displaced  by  mercury 
instead  of  by  nitrogen  or  carbon  dioxide  as  is  done  when 
the  copper  oxide  is  used  in  granular  form.  The  oxide  is 
reduced  to  cuprous  oxide  and  no  metallic  copper  is  formed, 
so  that  no  amalgamation  can  occur. — A.  T.  L. 

Sampling  liquids;  Apjmratus  for .     R.  L.  Chambers, 

Broxburn,  Scotland.     Eng.  Pat.  17,828,  Aug.  5,  1913. 

The  liquid  flows  from  a  constant-level  tank  into  an 
adjustable  tilting  trough  which,  when  full,  delivers  partly 
to  waste  and  partly  into  one  of  a  circle  of  bottles  moved 
round  bv  a  step-bv-stcp  device  actuated  by  the  trough. 

— O.  E.  M. 
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Flvorinc  in  mineral  waters.     A.  Gautier  and  P.  Clausmann. 
Comptee  rend.,  1914,  158,  1631—1640. 

All  mineral  waters  contain  fluorine,  the  amount  found  in 
a  number  of  waters  from  different  sources  ranging  from 
015  to  6-32  mgrms.  per  litre.  The  fluorine-content 
appears  to   bear   no   relation  to  the  temperature   of  the 


water.  The  ratio,  fluorine  :  saline  residue,  is  highest  in 
sulphurous  waters.  Sea  water  contains  about  0-3  mgrms. 
of  fluorine  per  litre. — L.  E. 


Light;   Chemical  action   of .     (XXX.)     G.   Ciamician 

and  P.  Silber.     Ber.,  1914,  47, 1806—1814. 

The  production  of  an  addition-compound  of  two  mols.  of 
benzaldehyde  and  one  of  benzophenone,  by  the  action  of 
light  on  a  mixture  of  these  compounds,  is  confirmed. 
A  polymeride  of  benzaldehyde  (Paterno,  Gaz.  chim.  ital., 
1914,  44,  I,  153)  is  not  formed.  Acetophenone  and  ethyl 
alcohol  vield,  in  addition  to  ordinary  acetophenonepinacone 
(this  J.,'1901,  844),  its  optical  isomeride  of  m.  p.  86°— 87°  C. 
Benzophenone  and  acetophenone,  with  isopropyl  alcohol, 
give  respectively  benzopinacone  and  the  two  acetophenones 
together  with  acetone.  With  ethyl  alcohol  ethylphenyl- 
ketone  behaves  similarly  to  acetophenone,  giving  ethyl- 
phenylpinacone  and  its  optical  isomeride.  Acetophenone 
and  benzyl  alcohol  yield  acetophenonepinacone  ;  from  the 
residue,  on  benzoylation,  dibenzoylhydrobenzoin  and  the 
monobenzoyl  derivative  of  diphenylmethvlcthyleneglycol 
are  obtained. — 0.  E.  M. 


Books  Received. 

Electric  Furnaces  for  Making  Iron  and  Steel.  By 
D.  A.  Lyon  and  R,  M.  Keeney.  Department  of  the 
Interior.  Bureau  of  Mines.  Bull.  67.  Govt.  Printing 
Office,  Washington.     1914.     Price  20c. 

Volume  (9J  by  5J  in.),  containing  133  pages  of  subject 
matter  with  36  illustrations,  a  selected  bibliography,  a 
list  of  publications  on  Mining  and  Mineral  technology,  and 
an  alphabetical  index. 

The  text  is  classified  as  follows  : — I.  The  electric  furnace 
in  pig-iron  manufacture.  II.  The  electric  furnace  in  steel 
manufacture. 


Geschichte  des  Elektroeisens,  mit  besonderer  Beriick- 
sichtigung  der  zu  seiner  Erzeugung  bestimmten  elektr- 
ischen  Oefen.  Von  Dr.  techn.  Oswald  Meyer. 
Julius  Springer's  Verlag.  Berlin.  1914.  Price  M.  7 ; 
bound  M.  8. 

Volume  (9A  by  6J  ins.),  containing  182  pages  of  subject 
matter,  with  206  illustrations,  a  bibliography,  and  alpha- 
betical index  of  names.  The  text  is  classified  under  the 
heads  :  I.  History  of  the  electrical  preparation  of  iron 
and  of  the  furnaces  designed  for  the  purpose.  II.  The 
present  forms  of  furnaces  and  of  those  in  course  of  con- 
st ruction,  for  the  preparation  of  iron  and  steel.  Ill- 
Classification  and  general  review  of  the  known  systems  of 
electric  furnaces  for  iron  and  steel.  IV.  The  revolving 
electro-furnace  of  Schatzl-Krieger. 
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wirkung   von   Fachgenossen.    Herausgegeben   von   Pro- 
fessor Dr.  Fritz  Ullmann.  Erster  Band.     Urban  and 
Schwarzenberg.    Berlin  N.    Friedrichstrasse,    105b,   and 
Vienna,   1,  Maximilianstrasse  4.     1914.     Williams  and 
Norgate,  14,  Henrietta  Street,  C'ovent  Garden,  London, 
W.C.     Price  £1   12s.  net. 
Volume  (10|  by  7|  ins.),  containing  795  pages  of  subject 
matter  with  295  illustrations,  and  an  alphabetical  index 
of  subjects.     There  is  a  preface,  list  of  co-workers  with  th( 
editor,   Dr.   Ullmann,   and  a  table  of  abbreviations  and 
their  meaning. 
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*  New  Books. 

ITha  Roman  numerals  in  thick  type  refer  to  the  nltultar 
nkMlllftliin  "t  abstracts  under  "Journal  tod  Patent  Litera- 
ture" and  In  tlie  "Llsl  nj   Patent   Application*."] 

IBale,  M.   P.  .    ■  I  i>il  Engine  Management.     Itli 

pp.    176.    c.    Lockwood, 
London.     191  I.     Met  2s.  lid. 

Doeey,  N.  :  The  Gas  Turbine.  8vo,  pp.  262.  Constable, 
London.     101  i.     Not   15s. 

.  J.   A.     Steam  Turbines.     2nd 
enlarged.     8vo.      Chapman     &     Hall,     London.      1914. 

!  5a. 

Biedier,  A.  :    Di.  u.  Beitrage  zur  Kenntnis  der 

Boohdrui  tmotoren.  (V.  274  S.)  8°.  Berlin,  Verlag  f. 
Faohliteratur.     191 1.     M.  5. 

Btromeyer,  C.  E.  .  Marine  boiler  management  and  con- 
atructiun  ;    being  a  treatise  <  troubles  and  repairs, 

corrosion,  flues  and  heat,  on  the  properties  of  iron  and 
ateel,  "ii  boiler  mechanics,  workshop  practices  and  boiler 
designs.  4th  ed.  X.Y.,  Longmans.  20+410  p.  il.  diagrs. 
tabs.  0.     1914.     SI. 

If  a     Biege,  11. :    L'industrie  du  gaz  d'eolairage,  100  fig., 
*      in-18.     Bailli6re  et  file.    Paris.    1914.     5  fr. 

Gobiel,  A.:    Die   Fabrikation   des    Benzols   ana    Kobs- 
ofengasen.      (Jus.  m.  19  Fig.)      Lex  8  .     Berlin,  W-rlag  f. 
eratur.     1914.     M.  1. 

Donalh,  Prof.  E.,  u.  A.  Lang.  I'eber  "Oberflacheu- 
verbrennung  "  u.  "  riammcnlose  "  Feuerungen.  i  II'  S.  m. 
16  Fig.)  Lex  8°.  Berlin,  V'erlag  f.  Fachliteratur.  I!»14. 
31.  1. 

Forster,  G.  :  Safety  Lamps  and  the  Detection  of  Fire' 
Damp  in  Mines.  8vo,  pp.  92.  Routledge,  London.  1914- 
Net  Is.  6d. 

KoUen-V ntertueh  u  ngen  1913.  Im  Auftrag  des  Vereins  f. 
Feuerungsbetrieb  u.  Rauchbekampfg.  in  Hamburg 
MUgefiihrt  durch  die  thermochem.  Prufungs-  u.  Versuchs- 
Anstalt  Dr.  Aufhauser,  Hamburg.  (23  S.)  Lex  8°. 
Hamburg,  Boysen  Ic  .Maasch.     1914.     M.  2. 

IlB     l,l'""'t'-  M-  '•    The  theory  of  heat  radiation;    auth. 
tr.  by  Morton  Masius.     Phil.,  Blakiston.  15+225 
p.  il.     8°.     1914      $2. 

V,  Barker,  A.  F.,  and  F.  Sfidgley  :     Analysis  of  Woven 

Fabrics.     8vo,  pp.  320.    Scott,  Greenwood,  London. 
1914.     Net  7s.  6d. 

Directory  of  Paper  Makers,  1914.  Pocket  ed.  12mo. 
pp.  127.     Marchant  Singer,  London.     1914.     Net  2s.  6d. 

Berzberg,  Prof.  W.  :  Die  aus  dem  Materialpriifungsamt 
in  den  J.  1SS5 — 1913  herausgegangenen  Arbeiten  iib. 
Papierpriifung.  (22  S.)  Lex  8°.  Berlin,  J.  Springer. 
1914.     40  Pf. 

VI,  Hunt,   G.   H.  :    Textile  Soap  and  Oils.     2nd  ed., 

revised  and  partly  rewritten.  8vo,  pp.  202. 
Scott,  Greenwood,  London.     1914.     Net  7s.  (3d. 

Keghel,    M.    do:     Le   blanchissage    rationnel    et    auto- 

mati.iue  du  linge.    in-8°.     H.  Nolo,  Paris.     1914.  1  fr.  50. 

VI]      Trautz,  M..  u  A.  Ilelmcr.     Die  langsame  Verbrenn- 

ung  des  Iodwasserstoffgases.  I.  (36  S.  m.  5  Fig  ) 

gr.  8°     Heidelberg.     C.  Winter.     1914.     M.  1.25. 

Trautz,  M. :  Die  langsame  Verbrennung  des  Iodwasser- 
8toffgases.  II. ,  u.  die  Reaktionsgesehwindigkeit  unvoll- 
kommener  Gase.  (28  S.)  gr.  8°.  Heidelberg.  C.  Winter. 
1914.     M.  1. 

IX.     Laborbe,  H.  :    L'industrie  de  la  chaux  hydraulique 
et  du    ciment    portland   de   Grappiers   dans   la 
region  de  Bcffes,  51  fig.,  in-4°.     Dunod  et  Pinat.     Paris. 
ttll     4  fr. 

Magny.  A.  V.  :  La  construction  en  beton  arme,  theorie 
J*  pratique,  prei.  de  P.  Pikettv.  428  fig.,  9  pi.,  in-S°. 
Ch.  Beranger,  Paris.     1914.     Cloth  20  fr." 

Wiley,  C.  C.  :  The  Mortar-making  Qualities  of  Illinois 
sands.  8vo,  swd.  Chapman  &  Hall.  London.  1914. 
Net  Is. 


X.    OtoUtH,   !•'  :     I.  .  ier,   trad    pu 

\    Portevin,  155  fig.,  in-8  .cart.     Hermann  et  Bla. 

1914.      16  fr. 

Horner,  .1.  Q.  :  Praotii  a]  froo  1"  i  inding.  1th  ed., 
thoroughly  revised  and  enlarged.  Ci  Bvo  pp  118 
Whittakor,  London.     191 1.     \.  I 

Pfann,   hr.  ]■'..  ■.    J  »i .-  [Tnteracheidung  v.  galvanisch- n. 
feuerverzinktem  Eisen.     i  (0  8.  m,  <•   ' 
C.  Fromme.     1914.     M.  1.70 

S  brieh,  C. :    Her  Bergban  dee  Groasherzogt.  1  lessen. 

Kurze  I  ebei  lichl   til bichtl.  Enl  i  w&rt. 

Stand  dea  Berg-,  Hiitten-  u.  Salinonwesena,  vornehmlich 
in  der  IVov.  Oberhi  -   Benutzg.  amtl 

zusammengestellt.  (101  S.  m.  29  Abbildgn.  n.  2[lfarb., 
1  oingedr.]  Karten.)  kl.  8°.  Darm  tadt,  Buohh.  grossh  hess. 
-     rtaverlaga.     1914.    M.  1. 

Tammann,  G.  :    Lehrbnch  der  Metallographie.  (  hemie 
u.   Phyaik  der   Metalle  a    ihrei    Legiergn        '- '  [I] 
S.  m.  205  Fig.)    Lex  8°.     Leipzig,  L.  Voea.     1914.  I 
M.  20. 

XI_    Donned,  Dr.  H. :  Elektrochemie.  II. 

Elektrochemie,     Messmethoden,      Leitfah 
Losgn.     Mit  26  Kg.  u.  mehreren  Tabellen.  2.Aufl.  (15 
Burbn.     G.  J    Goschen.     1914.     90  Pf. 

Hemming,  K.  :  Molded  electrical  insulation  and  plastics. 
X.V.,  Ward  Clausen  Co.     C.  207  p.  il.  12  .      1914.      - 

Shau;  A.  N.  :  A  Determination  of  the  Electro-Motive 
Force  of  the  Weston  Normal  Cell  in  Semi -Absolute  Volts. 
(Royal  Society.)  4to.  pp.  52,  swd  Dulau.  London. 
1914.     Net  3s." 

XIII.  Adreasbuch  der  Farben-,  Firnis-  u.  Kitt-Industrie 
sowie  der  l.eini-  a.  Klebstoff-Industrie  f. 
Deutschland  u.  Oeaterreich-TJngarn.  1914/15.  3.  Ausg. 
(VIII,  454  S.)  gr  S^.  Berlin,  I'nion,  Zweigniederlassg 
Cloth  M.  ... 

XIV     freaenina,   Dr.   R.  :     Natiirlicher  a.   kunstlicher 
"        Kautschuk.         Vortrag.    (S.    53 — 66.)      gr   8°. 
Wiesbaden,  J.  F.  Bergmaun.     1913.     50  If. 

XV.  Fezien,  L.  :  Industries  des  os,  des  dechets  animaux, 

des   phosphates  et  du   phosphore,  avec  50  fig., 
in-18.     O.  Doin  et  Fils.     Paris.     1914.     bds.     5  fr. 

XVI,  Kopecky,  Prof.  J.  :     Ein  Beitrag  zur  Frage  der 

neuen  Einteilung  der  Kornungsprodukte  bei 
der  mechanischen  Analvse.  (4  S.)  Lex  8°.  Berlin. 
Verlag  f.  Fachliteratur.    *1914.     75  Pf. 

Die    physikalischen    Eigenschaften    des    Bodens. 

(44  S.  m.  4  Fig.)"  Lex  8'.  Berhn,  Verlag  f.  Fachliteratur. 
1914.     M.1.50. 

Jlitacherlich,  E.  A.  :  Die  chernische  Bodenanalyse, 
(9  S.)  Lex  83.  Berlin,  Verlag  f.  Facbbteratur.  1914. 
75  Pf. 

XVIII.   T e»V*  Directory  of  the  Wine  and  Spirit  Trades. 
Brewers  and  Maltsterers,  Ac.     1914.    Royal 
Svo.     Kelly's  Directories,  London.     1914.     25s. 

XIXB     Hatmpel,  Dr.  O.  :   Uber  die  Selbstreinigung  der 
•       Gewasser  u.  e.  neue  Methode  der  Reinigung 
stadtischer    Abwasser.     Vortrag.     (11  S.)    gr.    $\     Wien. 
Berlin,  Verlag  f.  Fachliteratur.  "  1914.     70  Pf. 

Bericht  des  Vereins  f.  Feuerungsbetrieb  u.  Rauchbekampf- 
ungin  Hamburg  iib.  seine  Tiitigkeit  im  -T.  [1913].  (71 S.  m. 
Fig.)     Lex    8°.     Hamburg,    Boysen     &    Maascb.     1914. 

XX.  Berall,  Dr.  W. :  Chemisches  Praktikum  f.  Mediziner 
u.  Pharmazeuten  sowie  zum  Privatstudium. 
(Enth.  anorgan.  u.  organ..  Mass-  u.  Gewichtsanalvse. 
Harnanalysen,  physiologischchem  Untersuchgn.,  Alkaloide 
etc.)  Griindliche  Anlcitg.  bei  den  prakt.  1'ebgn.  im  chem. 
Labaratorium.  (Inter  Mitwirkg.  von  K.  Firster.)  (62  S.) 
gr.  8°.     Wien,  A.  Schonfeld.     1914.     31.  2.50. 

Brera,  Dr.  G.  :  l"bcr  Melubrin,  das  neue  Ersatzmittel 
der  Salizylpraparate  in  der  Behandlung  des  Gelenk- 
rheumatismus  u.  anderer  Infektionskrankheiten.  (4  S.) 
gr.  8°.     Leipzig,  B.  Konegen.     1914.     31.  1. 
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Trimmer,  H.  :  Chemischc  Experiment*  zura  Unterricht 
in  der  Chemie  f.  Pharmazeuten.  (56  S.  m.  Abbildgn.) 
gr.  8°.  Berlin,  Selbstverlag  des  dcutschen  Apotheker- 
Vereins.     1014.     Cloth  M.  2.50. 

XXI  H"liie,  F-  :  Leitfaden  der  Filniphotographie. 
A  '  Anleitung  zur  Ausiibg.  der  Photographie 
m.  Roll-.  Flach-  n.  Faekfilms.  (110  S.  m.  48  Abbildgn.) 
8C.     Leipzig,  E.  Liesegang.     1914.     Cloth  M.  2.50. 

Hauberrisser,  Dr.  G.  :  Herstellung  photographischer 
Vergrosserungeri.  2  durchgearb.  Aufl.  (106  S.  m.  50 
Abbildan.  «.  2  Taf.)  S°.  Leipzig,  E.  Liesegang.  1914. 
Cloth  M.  3. 

Mebes,  Dr.  A.  :  Der  Bromoldruck.  Ausfiihrliches 
Handbuch  f.  den  tin-  u.  mehrfarb.  Bromoldruck,  sowie  f. 
das  Umdruckverfahren  auf  Papier,  Metall  u.  Stein. 
(VII.  206  S.  m.  22  Abbildgn.  u.  16  Taf.)  gr.  S°.  Berlin, 
Union,  Zweignicderlassg.  •  1914.     Cloth  M.  4.50. 

Puvo,  C.  :  Das  Oelfarben-Kopierverfahren.  Autoris. 
doutsche  Ubersetzg.  v.  Dr.  C.  Stiirenburg.  2.  Aufl. 
Si  irenbnrg,  Dr.  C.  :  Bromoldruck  u.  Oleographie.  (XII, 
132  S.  m.  Abbildgn.  u.  2  Taf.)  8°.  Berlin,  Union, 
Zweigniederlssg.  1914.     Cloth  AI.  3. 

Kaye,  G.  W.  C.  :  X-Rays.  An  Introduction  to  the 
Study  of  Rontgen  Rays.  Sro.  pp.  272.  Longmans, 
London.     1914.     Xet  5s. 

XXII  Brunswig,  Dr.  H.  :  Die  Explosivstoffe.  Ein- 
A  •  f  iihrung  in  die  Chemie  der  explosiven  Vorgange. 
2.  verb.  u.  Term.  Aufl.  (158  S.  m.  9  Abbildgn.  u.  12  Tab.). 
Berlin,  G.  J.  Goschen.     1914.     90  Pf. 

Vennin,  L.  et.  G.  CKetneau :  Encyclopedic  de  science 
ehimique  appliquee  aux  arts  industriels.  T.  VI.  Les 
poudres  et  explosifs.  Les  mesures  de  seenrite  dans  les 
mines  de  houille.  114  Fig.  in-8°.  Paris,  Ch.  Beranger. 
1914.     25  fr. 

YY]T!  Aleasandri, P.  E. :  Analisi  chimicaquantitativa 
ponderale  e  volumetrica  generalc  e  applicata 
a  prodotti  industriali  e  commerciali.  2a  ediz.  rifatta  del 
nianuale  "  Analisi  volumetrica."  Milano,  16°  Fig.  p.  xx, 
662,  con  65  ta v.  At.  Hoepli.     1914.     Lire  6.50. 

Clowes,  F.,  and  .1.  B.  Coleman  :  Elementary  Practical 
Chemistry.  Part  II.  Analytical  Chemistry,  Qualitative 
and  Quantitative.  7th  ed.  Or.  8vo,  pp.  258.  Churchill, 
London.     1914.     Net  3s.  6d. 

Framan,  N.  H.  :  Baume  and  Specific  Gravity  Tables 
for  Liquids  Lighter  than  Water.  18mo.  Spon,  London. 
1914.     Xet  2s.  6d. 

Memmkr,  K.  :  Materialpriifungswesen.  Einfiihrung  in 
die  moderne  Technik  der  Materialpriifgn.  I.  Tl.  Alaterial- 
eigenschaften.  Festigkeitsversuche.  Hilfsmittel  f. 
Festigkeitsversuche.  2.,  verb.  Aufl.  (156  S.  m.  59  Fig.) 
Berlin,  G.  J.  Goschen.     1914.     90  Pf. 

Pechmann,  H.  v.  :  Tafeln  zur  qualitativen  chemischen 
Analyse.  Zum  Gebrauche  im  chem.  Laboratorium  des 
Staates  zu  Munehen.  14.  Aufl.,  besorgt  v.  W.  Prandtl. 
Als  Mskr.  gedr.  (39  S.)  8°.  Miinchen,  M.  Rieger.  1914. 
M.  1.40. 

Volhard's  Anleitung  zur  qualitativen  chemischen 

Analyse.  Zum  Gebrauche  im  chem.  Laboratorium  des 
Staates  zu  Miinchen.  14.  verand.  Aufl.,  besorgt  v.  W. 
Prandtl.  Als  Mskr.  gedr.  (IV,  138  S.  m.  5  Fig.)  kl  8°. 
Miinchen,  M.  Rieger.     1914.     M.  2  40. 

YYIV  Artini,  E.  :  I  minerali.  Milano,  16°  Fig.,  p.  xvi, 
AA1V'  422,  con  40  tav.  M.  Hoepli.  1914.  Lire 
9.50. 

Xikitin,  W.  W.  :  La  methode  univcrselle  de  Fedoroff. 
Description  systematique  de  la  marche  des  operations  a 
effectuer  pour  la  determination  des  constantes  optiques 
des  mineraux.  trad,  par  L.  Duparc  et  V.  de  Dervies. 
108  Fig.,  8  pi.,  2  vol.,  in-8°.  Paris,  Ch.  Beranger.  1914. 
30  fr. 

Caspar's,  J.  N.,  technologischee  Wiirterbuch,  deutsch- 
englisch  a.  engliseh-deutsch.  Umfassend  die  wiehtigsten 
Worteru.  AusdriickeangewandtinTeehnologie.Ingenicurs- 


wesen,  Maschinenbau,  Chemie,  Seekunde,  Schiffahrt, 
Elektrotechnik,  Automobilwesen,  Luftschiffahrt,  etc.,  etc. 
Nach  Anwendg.  v.  Fachausdriieken  in  techn.  u.  wissen- 
schaftl.  Werken.  Zeitschriften  etc.  u.  neuesten  Autoritaten, 
alle  wicht.  techn.  WSrtcr  u.  Ausdriickc  beriicksichtigend, 
welche  wahrend  der  letzten  Jahrzehnte  ailgemein  in 
Anwendg.  kamen.  Zugleich  e.  Erganzg.  bildend  zu  irgende 
grossen  od.  kleinen  allcemeinen  Worterbuch  der  engl. 
u.  deutschen  Sprachen.  (264  S.)  kl  8°.  Milwaukee,  Wis., 
C.  N.  Caspar  &  Co.     1914.     Cloth  M.  4.25. 

Crowther,  J.  A.  :  Molecular  Physics.  Reprinted  from 
"  Chemical  World."  Cr.  Svo,  pp.  176.  Churchill,  London. 
1914.     Net  3s.  6d. 

Weimnni,  Prof.  P.  P.  v.  :  Zur  Lehre  v.  den  Zustandcn 
der  Materie.  (Preisschrift  der  ka'serl.  Akademie  der 
Wissenschaften  St.  Petersburg  u.  der  kaiserl.  Universitat 
Moskau.)  2  Bde.  Text  u.  Atlas.  (X,  190  S.  u.  52  Taf.) 
gr.  8°.     Dresden,  Th.  Steinkopff.     1914.     Cloth  M.  9. 

Sehaejer,  Prof.  C.  :  Einfiihrung  in  die  theoretisehe 
Physik.  In  2  Bdn.  1.  Bd.  Mechanik  materieller  Punkte. 
Mechanik  starrer  Korper  u.  Mechanik  der  Kontinua 
(Elastizitiit  u.  Hydrodynamik).  (XII,  925  S.  m.  249  Fig.) 
gr.  8°.     Leipzig,  Veit  &  Co.     1914.     Half  mor.  M.  21. 

Findiay,  Prof.  A.  :  Der  osmotische  Druck.  Autoris. 
deutsehe  Ausg.  v.  Dr.  G.  Szivessy.  Mit  e.  Einfiihrg.  zur 
deutschen  Ausg.  v.  Prof.  W.  Ostwald.  (VIII,  96  S.) 
gr.  8°.     Dresden,  Th.  Steinkopff.     1914.     M.  4. 

Gray,  F.  W.  :  A  Manual  of  Practical  Physical  Chemistry. 
Cr.  8vo,  pp.  228.     Macmillan,  London.     1914.     4s.  6d. 

Galtermann,  Prof.  L.  :  Die  Praxis  des  oreanischen 
Chemikers.  12.  verb.  Aufl.  (XII,  368  S.  m.  95  Abbildgn. 
u.  2  Tab.)  gr.  8°.  Leipzig,  Veit  &  Co.  1914.  Cloth 
M.  S.50. 

Martin,  G.  :  Chemical  Lecture  Charts,  a  Series  of  3l> 
Diagrams.  Low,  London.  1914.  Paper,  net  42s. ; 
linen,  net  63s.  ;   rollers,  net  84s. 

Meyer,  Prof.  E.  v.  :  Geschichte  der  Chemie  von  den 
altesten  Zeiten  bis  zur  Gegenwart.  Zugleich  Einfiihrg.  in 
das  Studium  der  Chemie.  4.  verb.  u.  verm.  Aufl.  (XIV, 
616  S.)    gr.  8°     Leipzig,  Veit  &  Co.     1914.    Cloth  M.  14. 

Ostwald,  W.  :  The  Principles  of  Inorganic  Chemistry. 
4th  ed.  8vo,  pp.  870.  Macmillan,  London.  1914. 
Net  18s. 

Swarts,  F.  :  Cours  de  chimie  inorganique,  2e  edit, 
rev.,  fig.,  in-8°.     Paris,  Hermann  et  tils.     1914.     15  fr. 

Jahres-Bericht  iib.  die  Leistungen  der  chemischen 
Technologie  f.  d.  .T.  1913.  59.  Jahrg.  Bearb.  v.  Dr.  P. 
F.  Schmidt  u.  Prof.  B.  Rassow.  (Jahrg.  1 — 25  von  R.  v. 
Wagner,  Jahrg.  26 — 56  v.  F.  Fischer.)  gr.  8°.  Leipzig, 
J.  A.  Barth.  1.  Abtlg.  Unorganischer  Tl.  (XXVIII, 
759  S.  m.  264  Abbildgn.)     1914.     Cloth  M.  18.50. 

Poyal  Society  of  London  Catalogue  of  Scientific  Tapers, 
1800—1900.  Subject  Index  Volume  III.,  Physics. 
Part  II.,  Electricity  and  Magnetism.  Ryl.  8vo,  pp.  400. 
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ANNUAL  Ml  ETLNU. 


PROCEEDINGS 


THIRTY-THIRD  ANNUAL  MEETING. 

NOTTINGHAM. 

Wioni  SD  v\ ,    Ii  i-Y    I5l  m.    I'll  I. 

rhirty-Thinl    Annual    General     M  I     the 

>d  in  the  Urge  lecture  theatre  of  I'nivi 

ii.  I'll  Wednesday,  .Inly    l.'iih.  191  1,  the 

l>  .   Rudolph  Messel.   F  .U.S..  in  the  chair. 

Mayor    of    Nottingham.    Mr.     Frederick    Ball, 

1   to  offer  a  welcome  to  the  members  on  behalf  of 

Id    said  thai  aa  the  representative  oi  a  oitj 

wded  with  historic  events  of  national 

istle  hail  been  the  home  of  kind's 

liaments ;    as  the  representative  of  a   city,  the 

rhieh  was  hound  up  with  the  industrial  and 

levclopment    of    our    country,    he     had    the 

and  honour  to  give  them  a  cordial  welcome,  and 

that   then    deliberations   might    be   profitable   to 

.  and  manufactures.      Many  people  had  formed  an 

■hat   this  country  had   not   made  the  advance  in 

ml  manufacture  attained  by  others.     If 

re  any  truth  in  such  an  opinion  he  trusted  that 

S     ii  ty  would  see  to  it  that  this  stigma  was  removed, 

•   British  manufacturers  would  have  as  much  aid 

I  science  as  their  competitors  abroad.     King 

when   Prince  of  Wales,   on   his   return   from  his 

tour,  and  speaking  at  the  Guildhall  on  December 

..  1901,  had  said  "  Wake  up.  England!  "     He  was  sure 

ty  was  alive  to  the  important  part  it  could  play 

t    to   that    injunction.     The   aid   chemical 

mid    render    to    the    local    trades    of    bleaching, 

I  dressing  of  lace  and  hosiery  fabric,  was  beyond 

m.     The  municipality  of  N'otttingham  was  alive 

mportance  of  imparting  knowledge  of  chemical 

■nee  as  applied  to  industry  and  had.  through  the  Oni- 

llege,  given  every  facility  for  its  study,  especially 

■onnection  with  the  staple  trades. 

Hie  President,  in  acknowledging  the  welcome,  desired 

ty  of  I  'hemical  Industry  to  offer  their 

.auks  for  the  hearty  reception  which  the  Mayor 

u  to  them.     The  Mayor  was  perfectly  right  to 

them  of  the  words  of  the  present  King,  when,  as 

•  Wales  in  1901.  he  said  "  Wake  up,  England !  "  ; 

was  also  right  to  expect  that  the  Society  should  do  great 

■r  chemistry  and  industry.     As  far  as  chemical 

was  concerned,  His  Majesty's  words  held  as  good 

lay  as  they  did  in   1901.     It  was  true  that  they  had 

nsiderablc  strides  in    many  directions,  especially 

t  :    still  they  had  a  great  deal  of  leeway  to 

II  9  ■-    urious  that  many  inventions  which  had 

erigin  here  in  England  seemed,  after  all,  not  to  have 

rked  in  this  country  as  they  ought  to  have  been. 

hsh  manufacturers  ought  to  take  up  new  industries. 

>  case  in  point,  he  referred  to  the  synthetic  production 

the  invention  of  Prof.  Haber  ;   he  did  not  see 

Id  not  be  made  one  of  the  great  industries  of 

where  the  facilities  for  carrying  it  on  were 

>  those  in  Germany.     He  regretted,  however,  to 

•  h»t  there  was  no  indication  of  any  intention  to  take 

Bin  this  country.     It  was  not  only-  a  case  of  "  Wake 


gland."  but  oi  "  Wake  up,  masters,"  to  whom  he 
'  Be  less  conservative,  and  see  that  you  take 
ntage  of  everything  that  science  offers  and  that  energy 
>mnlish." 

Appointment  of  Scrltators. 
•'  motion  of  Mr.  J.  T.  Wood,  seconded  by  Prof. 
'>«rs.  T.   D.   Morson    and    J.   P.   Bowley    were 
ted  scrutators. 


Resionatios  of  the  Editor. 
President  said  that   since  the  Report  of  Council 
wed  by  the  Council  he  had  received  a  letter  from 
•.artor  of  the  Journal,  who  stated  that,  being  now  in 


his  70th  year,  he  di         I  .i»l 

strength,  to  be  relieved  from  his  dutici.     I  i  old 

do  no  other  than  accept  I . 

and  appreciation  of  over  33  I  he 

Meeting  a* 
that  they  might  show 

•  f  regret  and  appreoiati I  the 

meeting  unanimous!) 

••<  ii.. 

The  S< 

ie  motion  of  Prof    wr  A.  (  Mr. 

Batty,  as  follows:— 

The  number  of  membi  11 4-. 

The  losses  by  death  al  to  35,  viz. :     Frank  I 

\V.  P.  Blozam.Dr.  E.  A.  Byrnes,  M.  Bythway.l  .  I  .  I    nnor, 
I..  M.   Deane,   Daniel   Drew,   Prof.    R.   Kennedy  Duncan, 
W..I.  Evans,  Walther  I  %  1.1.  Herman  Prasch   E.  I: 
l»r.  John  Gibson,  Win.  Hammersley,  R.  C.  Heath.  W.  I). 
Howard,  H.  Howell,  C.  C.  Hutchinson   Dr.  J.  I.ewkowitach, 
John  Maeallan.  I ».  McKechnie,  Dr.  Hugh  Marshall,  J!.  G 
Menzies,  .las.   Pass,   H.  T.    Penterman,  W.   Pethybri 
H.  Pocklington,  F.  L.  Senior.  W.  T.  Skaife,  E. 
Jos.  stirk.  Sir  Joseph  Swan,   F.K.S..   Dr.  W.   K.  T.tlow, 
Jos.  W.  Thomas,  and  G.  ('.  Vogel. 

Four  Ordinary  Members  retire  from  the  Council,  and  to 
till  the  Tacancies  thus  created,  seven  nominations  have 
been  received,  one  of  which  was  invalid.  A  ballot  will 
therefore  be  taken. 

The  following  Chairmen  of  Local  Sections  retire,  viz.: — 
Prof.  R.  F.  Ruttan  (Canada  i.  Mr.  T.  W.  Lovibond  N 
castle),  Sir  John  Tunny  (Nottingham),  l>r.  Thomas  Ewaa 
(Scotland),  Mr.  Loxley  Meggitl  (Sydney),  and  Mr.  George 
Ward  (Yorkshire).  The  following  have  been  elected  to 
succeed  them: — Prof.  J.  W.  Bain,  Dr.  P  C.  <  srrett^ 
Mr.  John  White.  .Mr.  Robt.  Hamilton.  Prof.  C.  E.  Fawsitt. 
and  Mr.  F.  W.  Richardson.  The  following  Hon.  I/acsl 
Secretaries  retire,  viz.  : — Mr.  J.  R.  t  oste  (London),  Dr. 
F.  c.  Garrett  (Newcastle),  and  Dr.  H.  Sand  (Nottingham), 
and  a  di  d  by  Mr.  T.  1'-  Morson,  Mr.  E.  F.  Hooper, 

and  Mr.  ,'.  M.  Wilkie.  Mr.  W.  H.  Col.  man  (Man.  luster) 
was  succeeded  by  Mr.  I..  E.  Vl:<  a  soon  after  the  last  annual 
meeting.  The  Council  desires  to  express  us  thank-  to  the 
retiring  Chairman  and  Secretaries  for  theii  services  to  the 
Society. 

The'  Balance  Sheet  and  Annual  Statement  of  Account, 
which  has  already  appeared  in  the  June  30th  number  of 
the  Journal,  will  be  laid  before  the  meeting. 

The  Society's  Medal  has  been  awarded  to  the  Rt.  Hon. 
Sir  Henry  Roscoe.  LED.  FES.,  for  his  services  to 
science,  education,  and  to  the  Society. 

At  the  close  of  last  year,  our  President,  Sir  William 
Crookes,  was  elected  President  of  the  Royal  Society,  and 
consequently  relinquished  his  office  in  this  Society.  Dr. 
Rudolph  Messel.  who  had  but  recently  resumed  his  former 
post  of  Hon.  Foreign  Secretary  on  the  death  of  )>r. 
I.cwkowitsch.  consented  to  be  nominated  President  for 
the  remainder  of  the  term,  and  the  Society  is  deeply 
indebted  to  him  for  his  aid  in  this  emergency.  Sir  William 
Crookes    continues   to    take    the   closes!  the 

Society's  affairs,  and  now  becomes  a  Vice-President 

The"  Journal  in   1913  contained  1172  pages  of 
compared  with   1204  pages  in    1012.      Books  received  for 
notice  or  review  will  in  future  become  the  property  of  the 
Socictv.  and  add  to  the  usefulness  of  the  Library. 

Dr.  Messel.  who  represents  '       -  -ruing 

body  of  the  Imperial  College  of  Science  and  Technology. 
has 'been  instrumental  in  securing  the  establishment  of 
full  Professorships  both  for  Organic  and  for  Physical 
Chemistry.  He  also  Btrongly  supports  the  movement  m 
favour  of  the  complete  independence  of  the  Coll 

The  Council  has  accepted  an  invitation  to  hold  the  next 
Annual  General  Meeting  of  the  Society  in  Manchesterm 
September.  1915.  The  British  Association  meets  there 
about  the  same  time,  and  special  arrangements  are  being 
made  for  giving  facilities  to  nicmbe:  -  S  eicty  ■*• 

[   attend  the  meeting.     The  Council  is  giving  serious  con- 
sideration to  proposals  for  adding  to  the  scientific  value 
and  interest  of  Annual  Meetings  by  the  addition  of  con- 
ferences   on    matters    closely    allied    to    the    interests  of 
■    Chemical  Industry. 
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The  Council  nominated  delegates  to  take  part  in  a 
deputation  to  the  President  of  the  Board  of  Trade  with 
regard  to  amendment  of  the  Patent  Act. 

A  Committee  has  been  appointed  to  report  to  the 
Council  on  means  for  increasing  the  membership  and 
usefulness  of  the  Society,  and  several  valuable  suggestions 
have  been  received  which  are  still  under  consideration. 

A  letter  has  been  received  from  Mr.  Watson  Smith, 
stating  that.  hAng  now  in  his  70th  year,  he  desires  to  be 
relieved  of  his  duties,  owing  to  failing  health  and  strength. 
The  Council  can  oidy  accept  the  resignation  with  great 
regret  and  with  appreciation  of  over  33  years'  faithful 
service. 

Treasurer's  Report. 

Mr.  TiRER  said  that  it  had  been  an  uneventfu  year  so 
far  as  finance  was  concerned.  The  only  item  to  which 
attention  should  be  drawn  was  that,  in  common  with 
commercial  and  financial  affairs  generally,  there  had  been 
a  depreciation  in  gilt-edged  investments.  Of  investments 
amounting  to  the  very  respectable  sum  of  £19,648  17s.  Id., 
the  market  value  on  December  31st  was  £17,349  ISs.  5d. 
But  one  thing  had  to  be  remembered,  namely,  that  the 
dividends  were  the  same.  The  Stock  Exchange  latest 
records  showed  them  to  be  better  off  on  this  statement 
by  some  £300  or  £400  than  they  were  in  other  years.  In- 
vestments had  appreciated  rather  than  depreciated,  even 
to  that  small  extent.  General  expenses  were  much  the 
same  as  in  1912  and  1911.  Subscriptions  were  less  by 
£102  lis.  and  advertisements  less  by  £32  19s.  fid.  That 
was  not  very  serious,  but  from  a  business  point  of  view 
the  result  ought  to  be  better  having  regard  to  the 
character  and  large  circulation  of  the  Journal.  On  the 
other  hand,  sales  of  Journals  had  increased  £SS  14s.  2d., 
making  a  total  of  £867  6s.  6d. — a  very  respectable  sum. 
There  was  a  large  stock  of  collective  and  decennial  indexes 
which  were  very  valuable  and  which  they  would  be  pleasda 
to  see  sold.  Expenditure  was  less  in  some  directions. 
They  must  not  be  misled  by  the  £1285  3s.  lid.  stated  as 
excess  of  income  over  expenditure.  That  included 
interest  on  their  savings  and  certain  items  which  had 
to  go  to  capital  account.  The  accounts  had  been  carefully 
kept,  and  the  auditors  had  been  particularly  inquisitive 
before  they  had  attached  the  usual  professional  certificate. 

Mr.  Walter  F.  Reid  moved  a  hearty  vote  of  thanks  to 
the  treasurer.  The  work  that  Mr.  Tyrer  placed  before 
them  in  such  detail  and  order  took  much  valuable  time. 
The  Society  knew  no  better  friend  than  Mr.  Tyrer  had 
been  from  the  commencement. 

Mr.  N.  H.  Martin  seconded  the  resolution,  remarking 
that  Mr.  Tyrer  had  brought  to  bear  on  his  office  the  same 
conspicuous  ability  which  had  marked  the  other  depart- 
ments of  his  work. 

The  resolution  was  carried,  and  Mr.  Tyrer,  in  acknow- 
ledging it,  said  that  so  long  as  he  had  health  and  strength 
and  the  Council  would  submit  his  name  for  their  approval 
as  treasurer,  so  long  would  he  be  pleased  to  hold  the  office. 

The  President  said  the  meeting  in  Nottingham  had 
promised  to  be  one  of  the  most  illustrious  ever  held  by  the 
Society.  They  had  expected  Sir  William  Crookes  and 
Sir  Henry  Roscoe  to  be  present.  Both  were  octogenarians, 
Sir  William  Crookes  being  82,  and  Sir  Henry  Roseoe  in  his 
82nd  year.  At  the  last  moment  neither  of  those  gentlemen 
was  able  to  come  on  account  of  ill  health.  All  knew; 
of  course,  that  Sir  William  Crookes  was  his  predecessor  in 
office,  being  elected  last  autumn,  but  he  had  very  soon  to 
retire  because  a  great  honour  was  done  to  him  and 
through  him  to  their  Society,  by  his  being  elected  President 
of  the  Royal  Society — the  greatest  scientific  honour  in  this 
country,  and  it  was  an  unwritten  law  of  the  Royal  Society 
that  its  President  should  hold  no  similar  office  simultane- 
ously. The  Royal  Society  had  only  had  two  chemical 
Presidents  in  a  century,  the  first  one  being  Sir  Humphry 
Davy  and  the  second  their  worthy  President,  Sir  William 
Crookes. 

Presidential  Address. 

By  Sir  William  Crookes,  O.M.,  Pre*.  R.S. 

In  the  absence  of  Sir  William  Crookes  his  address  was 
read  by  the  President,  as  follows  (omitting  the  references 
to  himself)  : — 


I  fear  that  you  may  feel  a  little  ennuied  at  being  callc- 
upon  to  listen  to  a  Presidential  Address  delivered  by  on 
who  no  longer  has  the  honour  of  being  your  Presidcn 
But   I  cannot  forego  the  opportunity  of  expressing  m 
regret   at    being   compelled   to   resign   my   position.     SI 
election  to  the  Presidency  of  the  Royal  Society  mak. 
it  impossible  for  me  to  continue  to  hold  the  office,  but  m 
interest  in  the  Society  of  Chemical  Industry,  of  which  tl 
Nottingham  section  is  so  vigorous  and  flourishing  a  brain- 
can  surfer  no  diminution.     Sly  regret  at  parting  is  great 
tempered  by  the  reflection  that  in  Dr.   Slessel,  who  bi 
consented  to  step  into  the  gap,  the  Society  will  have 
President  of  pre-eminent  suitability  and  unrivalled  quali 
cations.     There  is  little  need  for  me  to  remind  you  th. 
Dr.  Slessel's  knowledge  of  Industrial  Chemistry  and  r- 
close  connection  and  acquaintance  with  foreign  manufa 
turing  practice  will  be  of  great  value  to  English  Chemist 
His  work  on  the  industrial  applications  of  Catalytic  pr 
cesses  has  brought  him  world-wide  fame,  and  our  Socii- 
is  fortunate  in  having  a  man  of  such  eminence  at  the  he; 
of  its  affairs.     I  must  congratulate  you  heartily  upon  t 
energy  and  enterprise  displayed  by  your  Slembers,  ai 
upon  the  success  of  the  work  accomplished.     Technii 
chemistry  makes  great  strides.     The  past  year  has  se 
the   publication  of  results  which,   although  perhaps  r 
sensational  enough  to  stir  public  imagination,  nor  intrin 
cally  important  enough  to  be  described  as  epoch-makii 
are  a  sufficient  tribute  to  the  steady  industry  of  inve; 
gators,  to  their  resource  in  overcoming   difficulties,  a 
their  acumen  in  elucidating  the  causal  relations  of  so 
particularly  interesting  phenomena. 

Foremost  I  must  mention  Haber's  process  for  I 
production  of  ammonia.  Ammonium  sulphate  is  n 
synthesised  by  the  Badische  Company,  which  is  about 
enlarge  their  plant  by  the  end  of  1915  to  a  capacity 
130,000  tons  per  annum.  The  catalyst  osmium  has  t> 
replaced,  first  by  uranium,  later  on  by  Fe20j.  " 
investigation  of  the  process  has  shown  that  the  lat 
catalyst  is  made  more  active  by  the  addition  of  cert 
substances,  e.g.,  oxides,  hydroxides,  and  salts  of  all  i 
metals,  while  other  substances,  such  as  arsenic,  act  i 
specific  poisons  towards  ammonia  catalysts. 

The  demand  for  nitrogenous  fertilisers  steadily  advan 
There  is  also  an  increasing  demand  for  nitrogenous  prodi  i 
for  industrial  purposes,  concentrated  nitric  acid  being   > 
of    the    most    important    of    these    products.     The   > 
wegian  Hydroelectric  Nitrogen  Company,  Limited,  am  ) 
others,   have  worked  out  a  simple  method  of  ohtaii  - 
dilute  nitric  acid  by  the  oxidation  of  atmospheric  nitro 
and  then  concentrating  the  dilute  acid  by  making  •' 
of  the  hot  gases  of  the  furnaces.     The  concentrated    1 
can    thus    be    very    cheaply    obtained.     The   Nor\>> 
Company  find  that  the  pure  acid  can  be  transportei  a 
aluminium  tanks.     A  steamer  equipped  with  alumirj  " 
tanks  for  40  tons  is  already  in  regular  service  bett 
Notodden  and  Eugene  on  the  Christianiafiord,  am: 
are  in  progress  for  600  to  700  tons  tank  steamers  for 
service    to    England    and    the    Continent.     The   ou  it 
of  the  Company's  work  at  Rjukau  and  Notodden 
now  reached — 

80,000  to  90,000  tons  of  nitrate  of  lime. 
10,000  tons  of  nitrite  of  soda. 
5.000  to  6.000  tons  of  refined  nitrate  of  sods, 
15,000  tons  of  nitrate  of  ammonia. 

The  work  of  Dr.  E.  J.  Russell  and  others  on  tl. 
of  antiseptics  on  soil  in  increasing  the  growth   i 
has    led    to    deeply    important   results.     The   anon*  w 
effects  of  the  partial  sterilisation  of  the  soil  in 
first  a  fall  and  then  a  rapid  rise  in  the  number  of  bac  « 
were    first    observed.     Further    study    showed   that  "> 
increased  productiveness  of  partially  sterilised  soil  I 
to  the  increased  production  of  ammonia,  and  tha'  b 
increase    in    bacteria   is   the   result    of   an   iropr 
of   the   soil   as   a   medium   for   bacterial  growth, 
the    experiments    Dr.    Russell    concludes    that   onl  H 
soil  contains  a  factor  which  limits  the  bacterial  poj 
and  prevents  its  reaching  its  maximum.     The  scare  i 
this  soil  organism  revealed  the  presence  of  many  prot  « 
now   being   examined   from  a   zoological  point  ( 
The  fact  that  the  detrimental  organisms  are  more    I 
killed  than  the  useful  organisms  explains  many  parad'  > 
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«ulta — such   as   the    ultimately    beneficial    influence   on 

roduotivenesa   of    long-continued    frosts    and    droughts, 

lnrh  hit   harmful    to   organisms.     The    "  sickness  "    of 

reenhouae  soil  has  been  investigated  ;   it  is  found  that  it 

av  be  aaoribed  to  two  causes     an  accumulation  of  pests 

mi   an   abnormal    development    of    factors   detrimental 

•  bacteria.     Methods  are  now  in  progress  fur  the  partial 

criliaation  of  the  soil  on  a  largo  scale.      The  action  of 

ilcn-nt    antiseptics    has    lieen    studied    and    interesting 

ns  drawn  from  the  work.      It  is  found  that  there 

a  decided  difference  in  the  act  ion  of  different  antiseptics  ; 

|ilv  actual  trial  will  decide  which  may  ho  best  in  special 

.  s.     loin-rally    speaking    formaldehyde    and    pyridine 

8  the  most    useful   for  sick  soils;    cresol,  phenol,  ote., 

I  ming  next,   while   the   higher   homologues    of   bonzeno 

a  the  least  offective.     None  of  these,  however,  answers  as 

II  as  steam — the  most  efficient  of  all  sterilisers. 

A  remarkable  achievement  in  technology   is  duo  to  a 

■mber  of   our  Society   who   recently   died.     I   refer   to 

Kraach — to    whom    the    Society's    Porkin    Medal    was 

arded     in     1912.      Frasch     successfully     solved     tho 

Men   of   the   extraction   of  sulphur   from   tho  deeply 

! -posits   of   Louisiana.       He   conceived    tho   idea 

malting  the  deposit  in  situ  by  means  of  superheated 

am,  and   forcing   the   molten   sulphur   to   the   earth's 

face  through  an  inner  tube.     The  process  has  worked 

rily    and   large   quantities   of   sulphur   are  thus 

racted. 

\n  hi  to  resting  modern  process  is  that  of  Dr.  Walthor 
d,  whose  death  in  his  prime  is  a  severe  blow  to  science, 
sirenuous    worker    of    great     orginality,     Feld     has 
icued   technology   with   many   discoveries  ;     tho   most 
Hirtant    relates    to    tho    preparation     of     ammonium 
■bate  direct  from  crude  coal-gas.     The  problem  of  the 
isation  of  the  sulphur  of  the  crude  gas  has  thus  been 
iv  solved   by  a  particularly   neat  and  ingenious 
bod.     Osing     ammonium      polythionate,      ultimately 
lining  ammonium  sulphate,  sulphur,  and  sulphurous 
tho    two    latter    are  again  utilised  in  the   process, 
e  the  ammonium  sulphate  is  obtained  by  ovaporating 
notation.     The  practical  value  of  a  process  in  which 
nonium  sulphate  is  obtained  without  the  uso  of  sul- 
rk  acid  is  obvious.     The  researches  of  Fold  in  working 
the  details   of   this   method   also   throw   light   upon 
v  interesting  scientific  questions. 
M"ther   method   of   fixing   nitrogen   by   utilising   the 
hur  of  coal  is  that  of  K.  Burkhoiser.     In  this  process 
imn  ore  is  used  to  absorb  the  sulphuretted  hydrogen, 
the  sulphurous  acid   produced   from   it  is  used  for 
formation  of  a  mixture  of  ammonium  sulphate  and 
hite.     The   process   is   working   at   Flemalle   Grande, 
Liege,  in  Belgium,  and  is  giving  satisfactory  results, 
cent  work  on  the  synthesis  of  Rubber  has  attracted 
h  attention,  and  notable  advances  have  been  made, 
ago  as   lss2  Tilden  noticed  that  isoprene  is  con- 
into  rubber   by   certain   chemical   reagents  ;     ton 
t  he  showed  that  the  synthetic  product  obtained 
iwprene   is  capable  of  vulcanisation.    Subsequent 
Id  to  the  recognition  of  the  fact  that  most  sub- 
containing  a  conjugated  double  linking  tend  to 
.-e,  the  polymers  ranging  from  sticky  substances 
well-defined  rubbers  to  hard  resins.     Polymerisa- 
n.ay  be  spontaneous,  or  it  may  be  brought  about  by 
ical  reagents — acids  or  alkalis — by  heat,  or  sunlight. 
simultaneously  discovered  by  C.  Harries  and 
Matthews  that  sodium  is  an  excellent  agent  for  the 
risation    of    isoprene.     The    action    is    practically 
and  is  not  affected  by  the  presence  of  im- 
Moreover,   it   takes   place   in   the   cold,   or   on 
very  moderately.      Harries  showed  that  a  superior 
v  rubber  could  be  obtained  by  the  polvmerisation  of 
tone.     Research   showed   that   the    isoamyl    alcohol 
led  from  commercial  fusel  oil  was  the  most  suitable 
•al  to  work  upon.     By  means  of  drv  hvdrochloric 
'  wa?oonv<,rted  into  the  chloride,  and  then  chlorinated 
lie  dichloride,  from  which  the  hvdrochloric  acid 
■Uminated    by    passing    over    hot    soda-lime.     The 
*  was  then  sealed  up  with  3  per  cent,  thin  sodium 
^ndheated   for   several   davs   to   60°.     The   dark 
i  product  thus  obtained  was  treated  with  acetone 
■cipitate  the  rubber. 


To  obtain  fusel   oil,    Fornbach   has   worked   out   a  new 

process  of   fermentation,   siaitiic    with      i.iph       II. ill    In 

reoently  made  some  valuable  discoveries  relating  to  the 
manufacture  of  isoprene  from  the  fraction  of  petroleum 
of  lowest  boiling-point,  and  the  preparation  of  butadiene 
from  benzene  or  phenol,  tetrahyurobenzeni  being  formed 
as  intermediate  product.  He  h.Ls  also  observed  that 
isoprene  when  treated  with  sodium  in  an  atmosphere  of 

carbon  dioxide  gives  quite  dill'  lets  from  those 

obtained  by  tho  same  action  in  air.  No  perceptible  change 
occurs  at  first,  but  finally  a  black  voluminous  mass  is 
obtained,  which  gives  pure  white  caoutchouc  with  water 
or  alcohol.  Recent  work  slews  that  all  synthetic 
caoutchoucs  differ  chemically  from  natural  caoutchouc. 
Physically  the  vulcanised  products  from  synthetic 
(isoprene)  caoutchouc  are  equal  in  quality  only  to  products 
from  medium  grade  natural  rubbers. 

Another  series  of  remarkable  syntheses  is  due  to  Fischer 
and  Freudonberg.  who,  starting  from  gallic  acid,  have 
succeeded  in  obtaining  lichen  constituents  and  tannins. 
for  which  tho  general  name  "  dopside  "  has  been  suggested. 

Tho  process  recently  patented  by  Dr.  F.  Bcrgius  for  tho 
preparation  of  hydrogen,  and  his  investigations  of  tho 
preparation  of  coal  from  cellulose  at  high  temperatures  and 
pressures,  are  of  deep  interest.  At  high  temperatures 
water  acts  as  a  fairly  strong  acid  or  base,  provided  it 
is  kept  liquid.  In  presence  of  a  metal  such  as  iron  hydrogen 
is  evolved.  Tho  gas  is  obtained  in  a  pure  state  ami 
the  speed  of  the  reaction  is  very  high.  The  cost  of  produc- 
tion is  about  id.  per  cubic  metre  at  atmospheric  pressure, 
and  this  would  be  reduced  in  large  plants  ;  it  is  considerably 
less  than  that  of  the  cheapest  method  now  known. 

Water  kept  liquid  by  high  pressures  acts  as  an  excellent 
thermostat  in  consequence  of  its  high  specific  heat  ;  this 
fact  can  be  applied  in  the  preparation  of  coal  by  the 
decomposition  of  cellulose.  The  product  has  all  the 
chemical  properties  of  natural  coal,  though  physically 
it  differs  from  it.  If,  however,  the  temperature  and 
pressure  during  formation  is  greatly  increasod  a  substance 
is  obtained  which  closely  resembles  anthracite.  Tho 
specific  gravity  increases  with  the  duration  of  compression 
and  the  temperature  employed. 

The  use  of  hydrogen  in  the  hardening  of  fats  has 
recently  found  favour.  The  natural  supply  of  hard  fats 
is  absorbed  in  the  manufacture  of  margarine  and  other 
foodstuffs — hence  for  soap-making  and  other  similar 
purposes  artificially  hardened  fats  are  employed.  Whalo 
oil  gives  a  good  fat  for  soap-making  when  hardened 
in  presence  of  reduced  nickel  ;  the  product  seems  likely 
to  be  useful  for  lubricating  and  other  purposes. 

I  may  perhaps  be  allowed  to  allude  to  such  parts  of  my 
own  work  as  may  bo  of  interest  to  Industrial  Chemists. 
Such  are  the  investigation  of  the  spectrum  of  silicon  in  a 
verv  pure  state,  and  also  the  preparation  of  eye-preserving 
glass  for  spectacles.  The  main  object  of  this  last  research  is 
to  prepare  a  glass  which  would  cut  off  those  heat  rays  from 
molten  glass  which  are  injurious  to  the  eyes  of  workmen, 
without  obscuring  too  much  light,  or  materially  affecting  the 
colours  of  objects  seen  through  the  glasses.  The  research 
was  afterwards  extended  to  the  examination  of  the  screening 
properties  of  different  glasses  for  ultra-violet  and  luminous 
rays,  and  many  specimens  of  glasses  containing  known 
quantities  of  pure  metallic  oxides  and  earths  were  prepared 
in  my  own  laboratory.  I  succeeded  in  obtaining  a  glass 
which  cut  off  98%  of  the  heat  rays,  while  others,  which 
I  have  called  "  Anti-glare  (Masses.''  cut  off  practically 
all  the  ultra-violet  and  a  considerable  proportion  of 
the  heat  ravs.  I  am  now  investigating  the  question  of  tho 
choice  of  a  glass  which  will  reduce  to  a  minimum  the 
fading  and  alteration  of  the  colours  in  water-colour 
paintings  on  exposure  to  sunlight  and  diffused  daylight. 
This  series  of  experiments  is  not  yet  concluded. 

In  spite  of  the  advances  which  I  have  just  briefly 
brought  to  vour  notice,  and  notwithstanding  the  fact 
that  the  active  investigation  of  scientific  and  industrial 
problems  is  going  on  at  a  rapid  rate,  the  \\  orld  is  greatly 
in  need  of  able  Researchers,  perhaps  more  so  now  than 
at  any  previous  time  in  its  history.  We  may  be  certain 
that  discoveries  of  vast  importance  are  waiting  their 
Xcwtons.  Secrets  of  nature  are  lying  hidden  ready  to 
disclose  themselves  to  the  "  immortal  mind."     But  is  not 
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the  attitude  of  the  public  towards  investigators  lacking  in 
understanding  and  imagination,  and  do  not  the  authorities 
treat  Scientific  exploration  in  a  niggardly  spirit  ?  .Scientific 
men  have  to  deplore  the  fact  that  there  appears  to  be  a  lack 
of  men  gifted  with  the  genius  for  Research  and  for  grappling 
with  the  Riddles  of  the  Earth.  Scientific  research  has  been 
and  is  being  starved.  It  is  high  time  measures  should  be 
taken  to  remedy  this  state  of  affairs,  which  otherwise  can 
only  end  disastrously  for  the  nation.  I  do  not  wish  to  come 
before  you  as  an  alarmist,  but  rather  as  one  who  can 
diagnose  the  disease  and  suggest  the  remedy.  I  know  you 
will  be  in  hearty  and  enthusiastic  agreement  with  me 
when  I  say  that  the  allotment  of  public  monies  to  the 
furtherance  of  scientific  work,  the  tangible  recognition  of 
the  services  of  scientific  men,  the  provision  of  opportunities 
for  all  kinds  of  investigations  of  scientific  problems 
without  reference  to  their  immediate  commercial  value — 
these  are  the  benefits  we  look  for  at  the  hands  of  Govern- 
ment and  of  the  Xation.  And  what  a^e  our  responsibilities 
and  duties  in  regard  to  research  ?  I  think  our  chief 
care  should  be  to  see  that  we  encourage  and  cultivate 
the  right  type  of  man  for  research  work.  We  should 
make  more  definite  efforts  to  select  suitable  men  from 
among  our  students  and  to  train  them  to  the  highest 
point  of  efficiency,  after  having  made  up  our  minds  what 
are  the  special  qualities  we  need.  I  think  we  can  learn 
a  great  deal  from  the  training  of  our  Army  Scouts.  Our 
researchers  are  actually  Scouts,  penetrating  strange  and 
nnknown  countries,  and  the  keys  to  success  are  the  same 
as  for  all  scouts.  The  principal  qualifications  are  con- 
fidence, keenness,  intrepidity,  inspiration.  The  knowledge 
that  you  are  well  equipped  for  your  work,  the  belief  that 
your  training  has  been  thorough,  and  that  you  have  made 
the  best  possible  use  of  it,  should  deve'op  in  you  the  self- 
reliance  and  boldness  indispensable  in  a  scientific  scout ; 
other  valuable  qualities,  quickness  of  eye  and  mind,  and  the 
power  of  reasoning  and  expression,  can  undoubtedly  be 
developed  and  perfected.  And  what  can  be  promised  as 
the  reward  of  scientific  work  ? — "  Xot  the  reward,  the 
work  makes  man  sublime."  Perhaps  after  all  only  the 
Fight,  the  Struggle,  the  Search — but  Research,  like 
Virtue — 

"  Desires  no  isles  of  the  blest,  no  quiet  seats  of  the  just. 
To  rest  in  a  golden  grove,  or  to  bask  in  a  summer  sky : 
Give  her  the  wages  of  going  on,  and  not  to  die." 

Dr.  Messel,  having  read  the  address  said  :  You  will 
agree  that  it  is  very  remarkable  that  a  man.  the  greater 
part  of  whose  life  work  has  been  devoted  to  scientific 
research,  should  take  an  interest  in  technology  such  as  is 
shown  in  his  address,  which  I  have  just  had  the  pleasure 
of  readingto  you.  Hedoes  not,  however,  do  himself  justice. 
He  refers  here  to  the  famous  Haber  process  for  the  synthetic 
production  of  ammonia,  and  to  the  Xorwegian  process 
for  the  production  of  nitric  acid  and  nitrates  in  various 
forms,  but  not  a  word  does  he  say  as  to  whom  all  this  work 
is  in  the  first  instance  due.  It  is,  I  contend,  due  to  no  one 
else  than  our  Past-President,  now  the  President  of  the 
Royal  Societ3%  Sir  William  Crookes.  He  says  at  the  end 
of  his  address  here  :  "  I  do  not  wish  to  be  an  alarmist." 
In  his  address  on  the  great  food  problem  before  the  British 
Association  in  1898  he  undoubtedly  seemed  to  be  an 
alarmist  lest  our  food  supply  could  not  keep  pace  with 
onr  requirements.  He  pointed  out  that  ever  larger 
quantities  of  manurial  material  would  be  required  if  food 
supplies  for  future  generations  were  to  be  sufficient  to 
meet  the  enormous  increase  of  population  and  its  require- 
ments. But  though  it  may  be  right  that  he  was  an 
alarmist,  yet  he  has  rendered  a  great  service  by  calling 
attention  to  the  facts.  Xot  sufficient  stress,  however, 
is  laid  on  the  fact  that,  as  a  true  physician,  he  likewise 
prescribed  the  remedy.  In  his  address  of  1898  he  asked 
if  it  was  not  possible  to  solve  this  momentous  problem, 
and  he  proceeded  to  describe  the  fixation  of  nitrogen  as 
vital  to  the  progress  of  civilised  humanity.  Not  only  in 
general  terms  did  he  refer  to  it,  but  he  pointed  out  that  as 
far  back  as  1892  he  had  exhibited  before  the  Royal  Society 
an  experiment  on  "  The  Flame  of  Burning  Xitrogen." 
This  method  has  since  been  made  use  of  by  Lord  Rayleigh 
for  the  purpose  of  eliminating  nitrogen  from  the  air,  with 
the  object  of  producing  argon.     The  data  thus  obtained 


Crookes  made  use  of  in  calculating  the  cost  of  nitrate  < 
soda,  and  he  proceeded  to  show  that  electricity  produce 
by  means  of  coal  and  steam  engines  would  be  too  cost! 
for  industrial  purppses,  but  that  at  Niagara,  where  watt; 
power  was  utilised,  electricity  was  sold  at  one-seventeent 
of  a  penny  per  Board  of  Trade  unit,  and  at  this  rate  nitrat 
of  soda  would  not  cost  more  than  £5  per  ton  ;    the  lim 
of  cost,   however,   had   not   yet   been   reached.     He  ab 
pointed  out  that  Niagara  alone  was  capable  of  producir 
all  the  energy  required  to  supply  the  world  with  nitr. 
genous  fertilisers,  without  materially  reducing  its  migh< 
flow.     The  address  in  question  has  thus  called  attentu 
to  the  necessity  of  producing  and  fixing  nitrogen  in  son 
way  or  another  for  the  purpose  of  increasing  crops.     B 
William    likewise    shows    how    absolutely    practicable 
would     be    to     combine     atmospheric     nitrogen,    whii 
costs    nothing    and    which    is    at    our    hands    in    sui 
quantities  that  it  can  never  be  a  question  of  our  having 
starve,  if  only  we  make  use  of  it.     True  there  h.iv 
after  him  other  inventors,  one  greater  perhaps  than  t 
other,  devoting  themselves  to  nitric  acid  and  ammoi 
problems,   and   I  do  not  for  one  moment   wish  to  ta 
away  the  credit  from   these  great   men  who  have  bu 
up   these   important    new   industries.     On   the  contrai 
But  if,  at  an  earlier  stage  of  this  meeting,  in  answer 
some  remarks  of  the  Mayor.  I  endorsed  the  words  of  t 
King,     "  Wake    up,    England,"    I    am    equally  anxi' 
to    give    credit    where    credit  is    due,    and    to  point  i 
that     these     vast     problems    were     really     first    of 
suggested    here   in   our   country,    and   that   the  impii 
to     achieve     these     great     results     was     primarily    i 
to  the  foresight  of  an  Englishman.  Sir  William  I 
Then  again,  his  reference  to  the  w'ork  he  has  done  w 
regard  to   the  discovery  of  a  glass  that  enables  peo 
to  work  at  furnaces  without  suffering  injury  to  ej 
is  of  the  greatest  importance.     He  also  refers  here  t 
paper  on  the  production  of  hydrogen  for  use  in  connect 
with  the  hardening  of  fats  and  the  production  of  ammoi 
But  one  of  Crookes'   very  early  investigations  and  i  ■ 
coveries  was  that  of  thallium  in  1862,  and  it  is  notewor 
that  now.  after  more  than  50  years,  this  work  has  foi  . 
practical    application    in    a    recently    patented    proi 
involving   the    use    of    thallium    chloride     in     prodm 
hydrogen.     I    could    not    refrain     from     making 
comments  on  the  work  and  address  of  Sir  William  Croo  . 
and  I  ask  you  now  to  accord  a  hearty  vote  of  thank:  i 
him. 

Prof.  G.  G.  Hexdersox.  seconding,  referred  to  the   t 
that  Dr.  Messel  had  omitted  to  read  Sir  William  ' 
reference  to  himself  in  the  early  part  of  his  address.   Ha 
read  the  passage  in  question,  Prof.  Henderson  rei 
them  that  three  years  ago,  in  recognition  of  his  - 
achievement  and  of  his  services  to  the  Society,  Dr.  Mi 
was  elected  to  the  Presidential  chair,  that  he  had   - 
charged  the  duties  of  his  office  for  the  normal  pa 
the  greatest  advantage  to  the  Society,  and  that  also  du  t 
the  following  year,  when  the  chair  was  occupied  by  1 
Bogert,    Dr.    Messel   was  acting  as  president  during  1 ' 
Bogert's  absence  from  this  country  ;    and  finally,  »  n 
the  Royal  Society  had  risen  up  in  its  might  and  tal 
from  them  their  President,  the  Council  had  una' 
agreed  to  ask  Dr.  Messel  to  fill  the  gap  thus 
believing    that    in     the    interests    of    the    Son 
would    consent   so   to   act.      This  was  a  uniq" 
The    Society   was   under   a   debt   to   Dr.    Messel.   < 
it   would   be  very  difficult   to  pay,   but    at    least 
recognised  their  indebtedness  by  offering  him  their 
cordial  thanks.     That  he  would"  ask  them  to  do. 

The  resolution  having  been  supported  by  Mr.  Eu  <■'• 
Carey,  was  carried  unanimously. 

The  President,  in  acknowledging  the  vote,  said 
the  members  having  again  shown  their  confident' 
and  having  received  him  with  such  heartiness, 
only  say  how  very  greatlv  he  appreciated  their  kuv 
towards  him.     The  fact  "that   he  had  had  the  hea  • 
support  of  everybody  had  made  it  possible  for  him  ' 
successful   year   of   office   once   more.     If   he   had 
anything  for  the  Society  in  the  past  he   was   onl; 
delighted  to  have  done  it,  and  he  was  equally  w* 
assist  the  Society  in  the  future. 
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Tin'  Prbsideni  then  proceeded  t"  make  the  presentation 
of  ilu-  Sooietv's  modal,  the  recipient  being  the  Right  Hon. 
Sir  Henry  K  Roscoe,  l.l.l'..  r'.lt.s.,  who  was  unable 
through  indisposition  to  l»-  present.  Dr.  Mesael  first  read 
ii  telegram  fn>m  Sir  Henry,  sending  affectionate  greeting 
unil  wishing  success  to  tho  meeting,  and  also  a  letter 
npi easing  Ins  sincere  regrel  that  he  found  it  impossible 
lo  attend  to  receive  at  the  President's  hands  the  medal 
with  which  tin'  Siii'u-ty  had  honoured  him.  He  frit 
confident  that  his  enforced  absence  would  not  be  taken 
hv  thr  members  as  indicating  either  want  of  interest  on 
his  part  in  the  proceedings  of  thr  Society  it  of  gratitude 
to  thrm  fur  the  award  of  the  medal.  With  regard  to  the 
ut.  that  was  impossible  for  a  man  who  was  present 
lit  the  birth  of  the  Sunrty.  acted  as  its  lirst  President 
-  and  since  thru  had  watched  its  progress  from 
year  to  year  and  rejoiced  in  its  increasing  usefulness.  As 
d  the  second  point,  all  ho  could  say  was  that  the 
honour  was  a  great  one,  and  for  any  service  he  had  rrndcrcd 
tu  thr  Society  in  the  past  he  had  been  more  than  amply 
repaid.  Sir  Henry  thru  referred  to  the  origin  of  the  Society 
and  mentioned  that  one  of  its  objects  was  to  promote  a 
aderstanding  and  friendly  intercourse  between  pro- 
fessional and  industrial  chemists. 
Thr  President  then  proceeded  as  follows  : — 
'■The  recipients  of  the  Society's  medal  form  a  record  of 
eminence  in  purr  and  applied  chemistry  and  in  the  further* 
MM  of  the  objects  of  the  Society,  of  which  any  association 
may  feel  justly  proud.  Thr  addition  of  the  name  of  thr 
Right  Hon.  Sir  Henry  Roscoe.  which  has  already  been 
announced  by  the  Council  of  thr  Society,  will  add  further 
lustre  to  our  roll  of  medallists,  and  will,  1  frel  sure,  be 
welcomed  most  heartily  by  every  member  of  the  Society. 

-<1:iil:  to  our  ( 'barter  the  recipient  of  the  medal  shall 
!>oa  person  who,  in  the  opinion  of  the  Council,  has  rendered 
conspicuous  service  to  applied  chemistry,  or  to  the  Society 
in  furtherance  of  its  objects. 

"Sir  Henry  Roseoe's  long  record  of  eminent  service  both 

to  chemistry  and  to  the  Society  needs  no  words  of  mine  to 

justify  our  selection,  but    1   may   be   permitted    to    recall 

•omethim;  of  the  work  of  his  distinguished  career,  especially 

»t  a  time  when  modern  advances  in  science  are  apt  to  make 

ii-  unduly  forgetful  of  the  past. 

"  Roseoe's  earliest  researches,  which  were  conducted  in 

injunction  with  Bunsen  nearly  00  years  ago.  were  on 

the  measurement  of  the  chemical  action  of  light,  a  series 

'f  investigations   which    laid    the   basis   of   quantitative 

tiemistry  and  which  have  played  a  large  part  in 

nodem    developments    of    the    photographic    industry. 

$OSM  few  years  later,  during  the  early  days  of  his  tenure 

A  the  Chair  of  Chemistry  at  Owens  College,  Manchester, 

ie  carried  out  his  well-known  work  on  the  composition  of 

he  halogen  acids  of  constant  boiling  point  and  on  per- 

hloric  acid.     Then  followed  in  1868  his  classical  research 

n  vanadium.     Roscoe  proved  that  the  substance  previ- 

scribed  as  vanadium  by  Berzelius  was,  according 

1  the  method  adopted  in  its  preparation,  either  an  oxide 

t  nitride.     He  was  the  first  to  isolate  the  element  and  to 

ss't'n  to  it  its  right  place  in  the  periodic  classification  :  in 

i'lition  he  determined  its  atomic  weight  and  prepared  a 

imber  of  new  vanadium  compounds. 

"  It  is  worthy  to  note  that  with  all  the  improvements 

I  by  the  vast  amount  of  research  work  on  atomic 

riehu.  both  in  America  and  in  this  country,  practically 

'  difference  is  found  in  the  latest  determinations  of  the 

oraic  weieht  of   vanadium.      Many   valuable  technical 

jf  vanadium  have  followed  in  the  wake  of  Roseoe's 

s.     Vanadic    acid    has    been    employed    as    an 

ilising  agent  in  the  aniline  colour  industry,  whilst  the 

•tal    has    received    many    important    applications    in 

Apart  from  these  direct  services  of  Roseoe's  own  work 
i  chemistry,  he  has  contributed  a  large  indirect 
ire  to  the  advance  of  chemical  technology  through  the 
us  success  of  the  School  of  Chemistry  he  estab- 
a  at  the  Owens  College  (now  the  University),  Man- 
ner.    During  the  30  years  of  his  professorship — from 
:o  1887 — close  on  2.000  students  passed  through  the 
nculum  of  his  laboratories.     Of  these   many   occupy 
tions  of  trust  and  responsibility  in  chemical  industry 


and  have  oonti  i  much  to  thi  advancement  of  applied 

chemistry, 

"  Roscoe  w  nh  this  Society  commenced  with 

its  inception  and  bis  selection  as  ita  fii  I  Pn  ident  was  an 
augurj   of  lis  tut  ii.  which  has  been  so  amply 

realised  He  gavi  hie  activi  upporl  to  making  the 
Society  a  national  institution  and  eoured  the  interest 
of  main  notable  ohemista  in  its  w..ik.  Throughout  tin- 
life  of  the  Sornty  Sir  Henry's  inter  i  in  its  welfare 
has  nevai  waned  and  we  owe  nor  h  of  its  progress  ■■ 
stimulating  activity. 

"I  must  not  omit  one  other  featt  ■ -roc's  many- 

aided  labours  whioh  has  reflected  on  our  welfare, 
work  in  technical  education.  With  a  tirm  belief  in  the 
efficacy  of  scientific  training,  he  taught  his  students 
and  Ins  fellow  citizens  in  Manchester  to  realise  the  value 
of  the  application  of  science  to  industry.  He  was  a 
member  of  the  first  Royal  Commission  on  Technical 
Education  and  during  "his  subsequent  Parliamentary 
career  took  every  opportunity  to  forward  the  means 
for  the  technical  training  of  chemists  and  to  bring  the 
best,  methods  for  the  education  of  future  captains  of 
industry  before  the  authorities  concerned. 

'•  The  success  that  has  marked  all  Roseoe's  work  in  its 
exceptional  breadth  and  thoroughness  is  the  most  lasting 

memento  of  its  merit.     Its  n gnition  by  the  members  of 

this  Society  is  but  one  further  record  of  appreciation 
to  the  many  that  have  been  accorded  to  him.  It  is  the 
highest  honour  we  can  confer  on  one  who  has  done  much 
for  the  advancement  of  chemical  industry  and  who  by 
his  wonderful  personality  and  high  character  has  endeared 
himself  to  us  all. 

•'  May  he  lone  be  spared  to  US  ' 

Dr.  Messel  intimated  that  Sir  Henry  had  asked  him 
to  receive  the  medal  on  his  behalf,  and  he  would  hand  it 
to  him  in  due  course  in  the  name  of  the  Society. 

Election  of  Auditors. 

I  In  the  motion  of  Mr.  \V.  T.  (Jest,  seconded  by  Mr.  S.  H. 
Pavies.  .Messrs.  Feasey  and  Co.  were  re-elected  auditors 
at  a  fee  of  20  guineas.  Mr.  Davies  said  ho  hoped  that  the 
suggestion  of  seeing  whether  some  pajiers  of  scientific 
interest  could  not  be  arranged  for  at  the  annual  meetings 
would  be  considered.  They  did  not  want  to  belittle  tin- 
social  side,  but  as  they  generally  met  sectionally  all  the 
year  through  it  was  desirable  that  something  more  should 
be  added  to  the  Annual  Meeting. 

The  President  intimated  that  the  matter  had  been 
favourably  discussed  by  the  Council,  and  the  resolution  was 
carried    unanimously. 

Election  of  Council  and  Officers. 

The  President  announced  that  128  ballot  papers  had 
been  examined  of  which  4  were  spoilt.  The  nominations 
for  President.  Vice-Presidents,  and  officers  were  confirmed, 
and  the  following  had  been  elected  ordinary  members  of  the 
council :  Mr.  J.^H.  Coste,  Professor  F.  R.  Ruttan.  Mr.  A. 
Gordon  Salamon.  and  Mr.  J.  T.  Wood.  A  list  of  the  new 
Council  will  be  found  on  page  71 .. 

Next  Year's  Meeting. 
Mr.  ,T.  Hubner  said  the  Council  had  kindly  accepted 
an  invitation  to  hold  the  next  annual  meeting  of  the 
Society  in  Manchester,  and  it  was  his  pleasant  duty  to 
extend  to  the  Society  a  most  hearty  welcome.  In  191o 
they  would  be  in  an  exceptionally  fortunate  position 
as  "the  British  Association  were  to  meet  in  Manchester 
and  extensive  preparations  for  it  would  be  made.  Many 
of  these  he  had  no  doubt  their  Society  would  also  be  able 

to  enjov.  .      .  ... 

Mt.  Hoseason  supported  the  invitation,  which  was 
unanimously  approved,  and  the  President,  on  behalf 
of  the  Society,  tendered  to  Manchester  a  hearty  vote  of 
thanks. 

Thanks  to  University  College. 

The  President  said  that  they  were  grateful  to  the 
authorities  of  University  College  for  lending  them  that 
splendid  room.  The  interests  of  the  Society  were  identical 
with  those  of  Colleges  like  the  one  in  which  they  met. 
It  was  verv  important  that  colleges  should  keep  m  touch 
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wi«h  applied  •cicnco,  and  that  the  Society  should  keep 
in  touch  with  the  colleges. 

Sir  John  Turney  said  he  had  been  asked  to  second  the 
vote,  but  it  seemed  rather  strange  that  he  should  be  doing 
so,  because  indirectly  he  was  associated  with  University 
College  as  a  member  of  the  City  Council,  which  he  had  been 
for  a  few  years.  However,  he  would  like  to  say  on  behalf 
of  the  people  who  controlled  the  work  in  this  College 
that  they  were  always  willing  to  do  all  they  possibly 
could  to  forward  that  which  was  for  the  benefit  of  the 
people  in  regard  to  things  scientific  or  practical. 

The  meeting  then  closed. 


Visit  to  Southwell  Cathedral. 
After  luncheon  at  the  Victoria  Station  Hotel,  by 
invitation  of  the  Nottingham  Section,  members  and 
ladies  proceeded  by  motor  to  Southwell  where  they  visited 
the  Cathedral.  Chapter  House,  and  ruins  of  the  Palace 
of  the  Archbishops  of  York. 

Garden  Party  at  Brackenhurst  Hall. 

On  leaving  Southwell,  the  party  drove  back  a  short 
distance  to  Brackenhurst  Hall  where  they  were  entertained 
at  a  garden  party  by  Mr.  and  Mrs.  W.  N.  Hicking.  Tea 
was  served  in  the  park,  and  was  followed  by  a  pastoral 
play  entitled  the  '*  Spirit  of  the  Future,"  rendered  by 
Miss  M.  Pratt  and  Messrs.  Carey  and  Creighton.  In  the 
intervals,  music  was  rendered  by  an  excellent  band.  Mrs. 
Hicking  escorted  parties  round  her  fine  rose  gardens,  and 
identified  many  rare  trees  and  shrubs. 

Reception  at  the  Castle. 

The  Mayor  and  Mayoress  of  Nottingham  received  the 
guests  in  the  Art  Gallery,  Mr.  Charles  Foulds'  orchestral 
band  played  in  the  Long  Gallery,  and  refreshments  were 
served  in  the  Textile  Gallery. 

SECOND    DAY. 

VISITS    TO    WORKS. 
The  Corporation  Gas  Works. 

The  Nottingham  Gas  Works  were  founded  in  1818,  and 
have  been  gradually  extended  to  their  present  productive 
capacity  of  10i  million  cubic  feet  of  gas  per  day  (including 
1A  million  cubic  feet  of  carburetted  water  gas). 

The  gas  is  produced  at  three  different  works  : — 

Basford. — Horizontal  retorts  fitted  with  West's  com- 
pressed air  charging  and  discharging  machinery. 

Eaatcroft. — Horizontal  retorts  fitted  with  De  Brouwer 
electrical  stoking  machinery  ;   also  inclined  retorts. 

Radford,  where  an  installation  of  vertical  retorts  (con- 
tinuous carbonization)  has  recently  been  put  into  operation. 
There  is  also  one  bench  of  hand-worked  retorts  still  standing 
at  Radford. 

The  district  served  by  the  Nottingham  Gas  Department 
covers  an  area  of  130  square  miles,  the  total  length  of 
mains  being  upwards  of  400  miles. 

The  tar  produced  is  distilled  at  the  Giltbrook  Chemical 
Works,  where  also  the  manufacture  of  sulphuric  acid  and 
artificial  oxide  of  iron  is  carried  on.  The  sulphuric  acid 
is  made  principally  for  use  in  the  sulphate  of  ammonia 
plant  at  the  Basford  Works,  where  about  2,300  tons  of 
sulphate  are  manufactured  annually.  The  oxide  is  used 
at  the  different  gas  works  in  the  process  of  purification. 

The  following  figures  relate  to  the  vear  ended  March 
31st,  1914  :— 


Coal  carbonized 
Gas  oil  used 
Gas  made 
Gas  sold     . . 


..      190,025  tons. 

..      131,911  gallons. 
2,332,S76,600  c.  ft. 
2,251,303,000  c.  ft. 


Nottingham  Corporation  Electricity  Works. 

The  Nottingham  Corporation  own  two  electricity  works, 
the  one  in  Talbot  Street,  the  other  in  St.  Ann's  Well  Road. 
The  output  of  these  Works  last  vear  was  approximately 
13J  million  units.  The  St.  Ann's  Well  Road  Work's 
contains  16  Lancashire  boilers,  30  ft.  by  8  ft.,  eight  of 
which  are  fitted  with  Vicars'  mechanical  stokers  and  coal 
conveying  plant.     There  are  2  Green's  fuel  ocouomisers 


and  2  Berrvman  feed  water  heaters.  This  generating 
plant  consists  of  eleven  Willans-Siemens  sets  of  440  kilo- 
watts each,  and  a  1200  kilowatt  Willans  exhaust  steam 
turbine  coupled  to  two  Siemens  continuous  current 
generators  arranged  in  tandem.  The  condensing  water  is 
artificially  cooled  by  means  of  a  Balcke  cooling  tower. 

Turney    Brothers,    Ltd.,    Trent    Bridge    Leather. 
Works. 

These  works  were  established  in  1862  by  the  brothers 
Edward  and  John  Turney,  and  stood  originally  on  an 
island  surrounded  by  canals  and  the  River  Trent.  A  con- 
siderable part  of  the  canal  has  been  filled  in  since  1898, 
and  buildings  have  been  erected  upon  the  site.  The  area 
at  present  is  2.\  acres,  and  the  number  of  workpeople 
employed  is  from  five  to  six  hundred. 

Near  the  entrance  to  the  central  yard  are  the  main 
boilers.  Lancashire  type,  3  in  number,  28  ft.  by  8  ft. 
supplying  steam  to  15  engines,  and  also  very  largely  for 
boiling  and  heating  purposes.  Two  smaller  boilers  in 
other  parts  of  the  works  supply  steam  to  special  depart- 
,  ments.  There  is  a  large  number  of  electric  motors,  many 
i    of  which  are  attached  to  separate  machines. 

The  bulk  of  the  skins  worked  are  sheep,  but  goat  and 
calf  are  also  used.  The  sheep  skins  are  received  from  the 
fellmongcr  after  the  latter  has  removed  the  wool.  The 
I  skins  are  first  inspected  and  classed  in  the  central  yard, 
and  then  pass  to  the  liming  process.  As  this  occupies 
from  2 — 3  weeks,  a  capacity  of  over  100,000  skins  is 
necessary  in  the  "  pit  sheds."  After  liming  the  skins  are 
taken  by  the  "  cobbers,"  who  remove  any  wool  or  hair 
still  adhering,  and  also  cut  off  the  heads.  The  pelts  are 
then  handed  over  to  the  "  flashers  "  who  remove  the  flesh 
by  means  of  knives  over  wooden  beams.  The  flesh  is 
afterwards  pressed  in  a  hydraulic  press  to  recover  the 
grease  contained  in  it.  The  "  pieces  "  are  sent  to  the 
glue  works  for  making  into  glue  and  gelatin.  After 
fleshing,  the  skins  pass  on  to  the  "  splitting  "  shop,  where 
they  are  carefully  sorted  into  various  substances  and 
qualities,  and  then  split  by  machine.  The  wool  side  is 
then  known  as  a  "  grain,"  the  flesh  side  as  a  "  lining.'" 
From  the  splitting  shop  the  two  sides  of  the.  skin  take 
different  channels.  The  grains  are  washed  to  remove  tho 
lime,  bated  or  pierced,  scudded  in  special  machines  invented 
by  Sir  John  Turney,  then  "  drenched,"  and  are  ready  for 
the  tanning  process  proper.  For  this,  ground  sumac 
leaves  imported  from  Sicily  are  used,  and  the  tanning 
conducted  in  paddles,  the  time  taken  being  about  24  hours 
The  tanned  skins  are  dried  in  the  weather,  and  are  then 
know  n  as  "  skivers."  The  drying  rooms  are  very  extensive 
and  capable  of  holding  over  50,000  skins.  They  have 
been  recently  enlarged.  Large  quantities  of  skins  are 
tanned  without  splitting,  and  are  known  as  "  basils,"  part 
being  tanned  with  larch  bark  and  part  with  extracts. 

Another  tannery  is  devoted  to  chrome  tanning  of  sheep 
and  lamb  skins  for  motor  clothing  and  for  shoe  linings' 
and  other  purposes.     Calf  skins  are  also  tanned  for  ha* 
leathers  and  for  shoe  work,  bookbinding,  etc.     A  special 
department  is  devoted  to  the  manufacture  of  hat  leathers 
Sheep  skins  contain  much  srrease,  and  one  of  the  fe 
of  the  works  is  the  plant  for  extracting  this  by  volatil 
solvents  and  afterwards  recovering  both  the  grease  and 
the  solvent.     Grease  is  also  removed  from  some  ikini 
"by  hydraulic  pressure.     The  flesh  side  of  the  skin  is  mad' 
into    chamois   leather,    and   goes   through    the   followiii 
processes:    (1)  Frizing  ;    by  which  the  skin  is  cut  dowi 
or  shaved  by  skilled  workmen  to  the  proper  thickness 
(2)  liming,  (3)  washing,  (4)  piessing  in  hydraulic  | 
to  remove   water,   (5)   milling  with   fish  oil,  (6)  stoving 
(7)  heating  off,  (8)  pressing  to  remove  the  oil.  which  i 
completed   by    (9)   scouring.     The   oil   pressed   from  th 
leather  is  known  as  sod  oil,  and  is  used  for  currying  heav 
leather.     The   finer  sorts  of  chamois  go  for  gloves,  th' 
poorer  quality  for  wash  leathers. 
The  Lace  Works  of  Messrs.  Thomas  Birkii*  &  Co. 
The  oldest  part   of  this  factory  dates  back  about  8 
years,  and  contains  a  machine  built  by  Mr.  R.  Birkm  I 
the   1851    Exhibition.     About  eight  hundred  people  a 
employed  in  the  factory,  and  the  work  comprises  all  tl 
different  processes  for  the  production  of  lace,  from  yai 
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m  llio  tiiink  to  tin'  finished  product  ready  for  use.  The 
operations  carried  out  includo  designing,  drafting,  slip 
winding,  brass  IhiIiIhii  winding,  warpine,  threading,  actual 
Kit-  making  and  also  all  the  finishing  processes  Bi 
mending,  dyeing,  dressing,  draw  ing,  clipping  and  scolloping. 
a  in  connection  with  the  Lace  Curtain 
hranch  of  the  linn's  business  arc  also  carried  out  in  the 
Nottingham  Works.  Among  these  arc  the  production  of 
gns  and  their  preparation  for  the  jacqunrd  process, 
and  the  mending,  finishing,  and  packing  of  the  goods. 

The  consumption  of  cotton  yarn  involved,  both  American 
and  Egyptian,  amounts  to  from  7  to  10  tons  a  week. 

The  Works  of  the  Ralkiqb  Cycle  0o. 

The  Raleigh  Cycle  Company  was  founded  twenty-live 
years  ago,  and  in  1896  the  present  works  in  Faraday 
Road,  Kenton,  were  opened.  The  frontage  is  400  ft.,  the 
depth  552  ft.,  and  the  building  covers  an  area  of  over 
;i!  acres.  Over  1.000  workpeople  are  employed  and  the 
inuual  out  put  amounts  to  60,000  bicycles,  in  addition 
.  160,000  Sturmey-Archer  gears,  and  a  large  number  of 

-  cycle  gears,  coaster  hubs,  ete. 
Among  the  chief  characteristics  of  the  Works  is  the 
.cry  complete  equipment  of  power  processes.      Excellent 
vaults  are  achieved  in  the  shaping  of  handle  bars,  crank 
•rackets,  frame  loops  and  other  portions  of  the  bicycle 
sheets  of  high-grade  cold-rolled  steel. 
In  the  liquid  brazing  plant  a  much  more  certain  junction 
s  effected   by  dipping  the  frames  into   molten   brass  in 
ruciblcs,  than  by  the  ordinary  method  of  hand  brazing 
it  an  open  hearth  with  tire  and  blow  pii>e. 

'■'  Coslettising."   a  process  for  forming  a  rust-resisting 
leposit  upon  tubing  and  other  parts  before  enamelling, 
ras  seen  in  operation  ;    and  in  the  wheel  building  depart- 
ments  some    clever    devices    for    spoke    making,    cutting. 
eading.  bending  and  threading  were  shown. 
The  Company  makes  its  own  ^as  for  driving,  heating 
nd  manufacturing  purposes,  and  the  power  required  for 
riving    the    machinery    is   obtained    from    eighteen    gas 
ngines,  with  an  aggregate  brake  horse  power  of  972. 
The  most  recent  addition  is  a  tube  making  and  welding 
lant.     Long  strips  of  sheet  steel  are  drawn  through  dies 
ito  tubular   form,   their  edges   welded    by   the   oxygen- 
vtylene  process,  and  the  tubes  passed  through  finishing 
ies,  the  result  showing  an  improvement  upon  ordinary 
ibing  both  in  strength  and  appearance. 

Boots  Cash  Chemists. 

This  business  consists  of  live  companies,  all  of  which 
raw  their  supplies  from  Boots  Pure  Drug  Co.,  Ltd.,  of 
"ttinghani.  Their  combined  capital  is  approximately 
00.  The  companies  employ  over  0000  people  and 
r  £10.000  per  week  in  wages.  They  control  560 
lope  and  employ  about  800  qualified  chemists. 

The  premises  in  Nottingham  occupied  by  the  companies 
>mpmc  extensive  offices  and  at  least  ten  factories.  The 
fices  of  all  the  companies,  with  a  floor  space  of  81.583 
|uare  feet  and  a  staff  of  560  persons,  are  collected  under 
I  at  .Station  Street,  Nottingham. 

After  inspecting  the  various  office  departments,  the 
sitors  ware  shown  the  girls'  gymnasium,  the  patent 
edicine  stock  room,  the  printing  works,  and  finally  the 

w  pharmaceutical  laboratory. 

IE  Locomotive  Works  of  the  Midland  Railway  at 
Derby. 

•'n   these   works   devolves   the   duty   of    building   the 

'"motives  of  the  Midland  Railway,  and  maintaining  in 

nning  condition   the   3000  locomotives   owned   by    the 

•mpany.     The  works  date  back  to  the  days  before"  1S44. 

ten  the  North  Midland,  the  Midland  Counties  and  the 

rmingham  and  Derby  railways  were  separate  organisa- 

"is.     The   area   covered    by    buildings   alone   is   about 

vres,  with  ground  amounting  to  about  80  acres,  and 

devoted   solely    to    the    locomotive    department,    the 

"age  and  wagon  works  having  been  moved  to  a  new 

The  number  of  workmen  employed  in  the 

-    amounts    to    4264.    that   of   foremen, 

draughtsmen,    etc.    to    383.     Some   of   the    more 

irtant  departments  vieited  were  the  boiler  shop,  the 

W  and  tyre  shop,  the  press  shop,  the  foundry  with  a 


weekly  capacity  of  about  420  tons,  the  machine  h)io|* 
containing  about  570  machines,  the  erecting  shop  winch 
will  hold  72  engines,  and  the  paint  shop. 

Most   of  the  ma   limes  are  electrically  driven,  the  power 

being  generated  in  the  company'!  own  station  by  nv 
of  two    1250   K.W.    Parsons'   turb  producing 

three-phase  alternating  current  of  50  oyoles  and  440  volts. 
This  station  also  supplies  the  Carriage  and  Wagon  Works. 
The  new  chemical  laboratory  has  been  built  on  the  site 
of  the  old  electric  light  station,  and  is  fitted  with  the  most 
recent  appliances  for  chemical,  physico  chemical,  metallur- 
gical and  metallographic  analysis. 

The  Works  of  the  Royal  Crows  Derby  Porcelaib  Co. 

The  following  is  an  account  of  the  history  of  Derby 
China,  abstracted  by  kind  permission  from  the  Porcelain 

Company's  book  :  "  The  Story  of  Derby  China.'' 

Porcelain  was  first  produced  in  Derby  very  soon  after 
its  introduction  into  Europe.  Although  it  was  not  until 
the  early  part  of  the  ISth  century  thai  John  Bottger,  the 
pioneer  of  the  ceramic  art,  made  his  important  discovert', 
a  China  Factory  was  established  at  Derby,  on  the  Notting- 
ham Road,  by  William  Dueebury  in  lT.'iii  and  the  Derby 
ware  soon  attained  national  fame.  It  furnished  the  tables 
of  the  Kinc.  and  was  sought  after  by  the  nobles.  1  luesbury 
acquired  the  riirht  to  use  the  Royal  Crown  to  distinguish 
his  wares,  and  his  factory  became  the  most  celebrated  of 
its  kind  in  the  United  Kingdom.  Tn  1760.  Duesbury 
acquired  the  famous  factory  at  Chelsea,  and  it  and  the 
Bow  Works  which  were  shortly  afterwards  established 
were  in  1776  amalgamated  with  the  Derby  factory. 

On  the  death  of  Duesbury  in  ITSli  he  was  succeeded 
by  his  son  William,  and  from  him  the  works  passed,  at 
short  intervals,  into  the  hands  of  Messrs.  Mean,  BloOT,  and 
Clark,  until,  in  1S4S.  they  were  closed  down.  The  pro- 
duction of  china  in  Derby  was.  however,  not  allowed  to  die 
out.  Mr.  Sampson  Hancock,  assisted  by  other  hands 
from  the  Bloor  factory,  carried  on  a  small  works,  which 
produced  articles  of  the  old  type  and  character.  In  Is.  i 
a  Company,  styled  the  Derby  Crown  Porcelain  Co..  Ltd., 
was  formed  to  revive  the  industry,  and  works  were 
established  on  the  Osmaston  Road.  Considerable  success 
attended  the  venture,  and  in  the  year  1890,  on  the 
representation  of  the  7th  Duko  of  Devonshire.  Her 
Majesty,  Queen  Victoria  was  graciously  pleased  to  com- 
mand that  the  Company  should  in  future  be  styled  The 
Royal  Crown  Derby    Porcelain  Company.  Limited. 

The  Company's  craftsmen  have  been  and  are,  in  the  very 
front  rank  of  their  profession.  Among  them  may  be  named 
Desire  Leroy,  who  made  a  speciality  of  old-time  Sevres 
flower,  bird,  and  trophy  painting,  and  was  also  strikingly 
successful  with  white  enamels.  Another  artist  whose 
work  is  well  known  is  A.  Gregory,  who  has  made  a  special 
study  of  flowers. 

The  Works  of  Bemrose  ahb  Sons,  Limited. 

Fine    Art,    Genera!,    Railway,    Calendar    and    Coll  I 

Printers,     Lithographers.     Manufacturing     Stationers, 

Bookbinders,  etc. 

The  firm  was  established  in  1S25.  by  the  late  Mr. 
William  Bemrose.  and  converted  into  a  Limited  Com; 
on  December  21st,  1801.  It  has  branches  in  London  and 
Leeds.  Messrs.  Bemrose  and  Sons.  Limited,  are  tie- 
Printers  to  the  Midland  Railway,  and  their  works  arc 
situated  close  to  the  Company's  (nines.  The  premises 
cover  an  area  of  TS.Viis  square  feet,  excluding  outbuild 
and  open  yards.     The  number  of  -  is  1100. 

The  chief  speciality  of  the  firm  is   tine   art   and   colour 
printing,  and  they  possess  for  the  production  of  this  i 
of  work  facilities  which  embody  the  latest  types  of  modern 
machinery. 

Some  of  the  departments  shown  to  visitors  were  the 
Composing  Rooms  (including  the  Linotype  Gallery  ai.d 
the  Monotype  installation)  the  Bindery,  the  Folding 
Department,  the  Rotary  Printing  Machine.  -; 
Room,  the  Machine  Ruling  Department,  and  the  Envelope 
and  Die  Stamping  Room. 
The  Motor-Car  Works  of  Messrs.  Rolls-Royce.  Lin. 

The  first  car  of  the  Rolls-Royce  make,  a  two-cylind  r 
vehicle  of  10  h.p.,  was  produced  in  1004,  and  was  in  the 
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same  year,  awarded  a  Special  Medal  and  Diploma-  by 
the  Commissioners  of  the  Paris  .Salon.  At  the  present 
day  the  only  type  of  chassis  manufactured  is  a  10-50  h.p. 
six-cylinder  model. 

The  various  operations  are  carried  out  in  more  than  a 
dozen  buildings.  Of  the  more  important  departments, 
mention  may  be  made  of  the  shop  containing  the  automatic 
and  semi-automat  ie  machines,  the  grinding  shop,  the 
coppersmiths'  shop,  the  smiths'  and  hardening  shop, 
the  pattern  shop  and  foundry,  the  axle-testing  and  gear-box 
testing  shops,  the  large  main  shop  in  which  beside  a  numbei 
of  machine  and  fitting  bays  is  housed  the  erecting  bay, 
and  lastly  the  testing  department  fur  the  finished  oar. 

The  automatic  machines  produce  parts  to  gauges 
having  predetermined  limits  of  error :  most  of  these 
parts  are  handed  to  other  departments  for  finishing. 

\\  herever  extreme  accuracy  is  required  on  diameters 
or  bores  the  parts  are  handed  over  to  the  grinding  depart- 
ment, where  there  are  machines  by  means  of  which  crank 
shafts  are  ground  on  the  pins  and  journals,  to  produce 
a  perfectly  round  and  accurate  diameter,  also  cylinder- 
grinding  machines,  piston  ring  grinders,  ball  race  grinders, 
and  various  surface  grinders. 

In  the  smiths'  and  hardening  shop  were  seen  the  harden- 
ing and  carburisiug  furnaces,  in  which  practically  all 
the  steel  parts  used  in  the  car  arc  heat-treated  at  some 
point  in  the  course  of  their  manufacture. 

in  the  foundry  are  two  oil  fired  tilting  furnaces,  one  of 
them  of  the  latest  pattern. 

The  completed  cars  are  first  subjected  to  a  preliminary 
examination,  and  are  then  passed  over  to  the  testing 
department  in  which  after  various  other  tests  they  are 
placed  on  one  of  the  dynamometers.  They  may  thus  be 
submitted  to  a  far  more  rigorous  test  than  is  possible  on 
the  road,  e.g.,  they  may  be  run  for  long  periods  at  full  load 
or  they  may  be  run  under  full  load  at  various  speeds. 
Before  despatch  the  chassis  undergoes  several  road  tests 
during  which   the  various  adjustments  are  completed. 

A  special  testing  track  is  owned  by  the  works  and  an 
experimental  shop  is  also  provided  in  which  any  new  designs 
are  developed  and  thoroughly  tested  preparatory  to  their 
adoption  as  standard 

Garden  Party  at  Gedling  House. 

In  the  afternoon,  members  and  ladies  went  by  special 
train  to  Gedling,  near  Carlton,  and  walked  to  Gedling 
House  where  they  were  received  by  Sir  John  Turney, 
Chairman  of  the  Section,  and  Miss  Turney.  Gedling  Park 
differs  from  Brackenhurst  in  that  it  depends  for  its  beauty 
on  its  fine  timber,  in  which  Sir  John  Turney  takes  the 
greatest  interest.  The  trees  were  of  great  service 
to  the  garden  party  as  the  afternoon  turned  out  wet, 
and  refreshments  were  thus  served  under  natural  shelter. 
A  photograph  of  the  President,  the  President  Elect,  the 
Mayor,  Sir  John  Turney,  and  other  Members  of  Council  was 
secured  by  Mr.  J.  W.  Russell,  of  Hounds  Gate,  Nottingham. 

THE    ANNUAL    DINNER. 

The  Annual  Dinner  took  place  on  Thursday  evening. 
July  16th,  in  the  Council  Chamber  of  the  Exchange  Hall. 
The  President  (Dr.  Messel)  presided,  and  was  supported 
by  the  Mayor  and  Mayoress,  Professor  G.  G.  Henderson, 
Sir  John  Turney,  and  many  others. 

The  toasts  of  "  The  King,"  "  The  Queen,  Queen 
Alexandra,  the  Prince  of  Wales  and  other  Members  of 
the  Royal  Family,"  and  "  The  President  of  the  United 
States  of  America,"  were  submitted  by  the  President 
and  fittingly  honoured. 

Professor  G.  G.  Henderson'  proposed  "  The  Society  of 
Chemical  Industry."  He  said  that  before  he  addressed 
himself  very  briefly  to  the  toast  he  wished  to  thank  the 
President  and  the  members  of  the  Society  for  the  very- 
great  honour  they  had  conferred  upon  him  by  electing 
him  as  their  President.  He  knew  only  too  well  that  it 
was  no  easy  task  to  endeavoiu  to  tread  worthily  in  the 
footsteps  of  the  great  men  who  had  occupied  the 
chair  of  that  Society,  but  he  could  at  least  promise 
them  that  he  would  do  his  best,  and  no  man  could  do  more. 
He  thought  every  member  of  the  Society  ought  to  consider 
it  a  privilege  to  propose  this  toast,  because  every  member 
must  feel,  as  he  did,  a  very  great  pride  in  the  past  history 


of  the  Society  and   very  great   confidence  in  its  future. 
Since  it  was  born,  now  more  than  30  years  ago,  the  Society 
had  never  looked  back  :    it  had  gone  on  from  strength  to 
strength  until,  numerically  at  least,  it  could  clajm  a  place 
amongst    the   greatest   technical  Societies.     And   if  they 
tried  to  find  a  reason  for  this  great,  this  amazing  develop- 
ment, one,  of  course,  was  that   there  was  need  for  the 
Society ;     but    another,    he    thought    possibly    of    equal 
importance,  was  that  the  foundations  of  the  Society  were 
laid    with    wisdom    and   remarkable    foresight    by    those 
who   presided   at   its  inauguration.     This  Society  was  a 
composite  organism.        It   was   built   up.   as  they  knew, 
of  a  number  of  different   Sections  in  this  country,  and 
also   in   Canada.    Australia,     and    the   United   States  of 
America.     Each  of  these  Sections  was  practically  a  society 
within    a    society,  but  all  were  linked  together  directly 
by  means  of  the  upper  house — if  he  might  call  it  so,  the 
Council ;    and  the  strength  of  the  Society  arose  not  so 
much  from  the  fact  that  they  had  a  number  of  independent, 
active    Sections,    but    that    these   Sections    were    united 
together.      In    that    respect,    as   was    true    of   all   other 
societies,  it  was  union  that  was  strength.     At  the  same 
time,  a  Society  such  as  ours,  however  strong  it  might  be. 
could  not  stand  still  :    it   must   advance,  or  it   must  of 
necessity  fall  behind  ;    and,  as  the  report  had  informed 
them,    methods   of   promoting   further  development  and 
strengthening   it    still    more    were    engaging   the   serious 
attention  of  the  Council  under  the  fostering  care  of  Dr. 
Messel.     Rut   let   them  remember  that   however  good  a 
Council  the  Society  might  have,  however  much  it  might 
record,   and   however  hard  it  might  work,  it  could  not 
advance  unless  members  also  fell  into  line  with  the  Council, 
and  thus  he  appealed  to  every  individual  member,  and 
more  particularly  to  the  younger  members,  to  take  an 
active  part  in  the  work  of  the  Society  as  a  whole  and  ol 
the  Sections  to  which  they  belonged,  and  especially  to  con- 
tribute   to    the    proceedings   of   the   Section.     Even  th« 
sun  had  its  spots,  and  this  Society  was  not  quite  perfect 
and  one  of  the  imperfections — a  marked  imperfection— 
to  his  mind  was  to  be  found  in  this  fact,  that  they  had  I 
huge   membership,   a   membership   of  very   high  quality 
indeed,  and   yet    the    number   of   original   contribution' 
received  from  that  huge  membership  was  most  distinctly 
not  what  they  were  entitled  to  expect.     There  were,  o 
course,  obvious  difficulties  in  the  way.   but  he  though 
that  if  the  members  acquired  the  habit — if  he  might  cal 
it   so — of   publication   to   a   larger    extent,    the    Journa 
would    be    very   much   stronger    than   it   was   and   tin? 
comparative    difficulties    would    disappear.     He    dcsirei 
to  remind  them  that  the  Society's  year  which  they  ha' 
just  brought  to  a  conclusion  had  been  a  notable  one  ii 
various  ways.     They  had  only  just  heard  of  the  resi^ 
of  the  first  and  only  Editor  the  Society  had  ever  had 
It  was  not  necessary  for  him  to  say  anything,  he  thought 
beyond   reminding   them   that   there   was   a   stately  ro- 
of witnesses  to  the  capacity,  faithfulness,  and  loyMtv  < 
their  Editor  in  the  great  series  of  volumes  of  the  Society 
Journal  which  had  been  issued  under  his  direction.    H 
would  say  one  word  only — that  no  Society  had  ever  a  mer 
loyal  officer  than  they  had  had  in  their  Editor.     In  anothi 
way  this  had  also  been  a  very  notable  year  :  they  had  ha 
two  Presidents.     They  all  knew  the  circumstances  audi 
which  Sir  William  Crookes  was  torn  from  them,  and  the 
also  knew  how  the  Council  felt  that  one  nian— and  oi 
man  only — could  fill  the  breach  created  in  their  rank 
and   how   that   man — of  course,   as   they  expected— p 
to  the  occasion.     Dr.  Messel  was  almost  a  unique  Presidcp 
He  did  not  know  of  any  other  man  who  had  acted  i 
President   for  three   years,    and    he    should    feel    ita 
impertinence  to  endeavour  to  say  more  than  a  single  word  i 
commendation  of  his  services  to  the  Society.     He  wou: 
however,  say  one  word.     That  was  that  he  had  made 
very  difficult  for  any  man  to  succeed  him.     But  he  wou 
like  to  remind  them  that  it  was  no  recent  development  ( 
Dr.    .Vessel's     part      to     be     an     active     worker    in  tl 
Society.      Since   its   foundation   he   had  been  intimate 
associated    with   it.     If   they    would    turn   to   the 
volume  of  the  Journal  they  would    find    that    the 
paper  in  that  volume  was  contributed  by  Dr.  Messel,  at 
ever  since  that  date  he  had   taken  an   active,  strenuo 
and  invaluable  part  in  promoting  the  development  W 
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al  prosperity  "I  the  Sooioty,  and  they  reioioed 
that  thoj  could  st'll  depend  upon  the  benefit  "f  his  wisdom 
mid  experience  upon  the  Council.  He  asked  them  to 
drink  with  .ill  heartiness  to  the  general  prosperity  oi  thi 
Bociety  and  especially  to  drink  to  the  health  of  Dr.  Messel. 
President,  mi  responding,  reforred  to  the  election 
..i  Sii  William  Crookes  as  President  ol  the  Royal  Society 
which  prevented  his  continuing  to  hold  the  President  | 
pi  thi  Society  of  Chemical  Industry.  The  Royal  Society 
knew  ,i  good  thing  when  they  saw  it,  and  they  had  come 
to  the  Society  of  Chemical  Industry  to  find  it.  The 
Council  had  come  to  the  decision,  with  referenoe  to  their 
mm  mi  1  meeting,  that  some  time  should  be  devoted  to  the 

eonsideration  ol  s| ial  subjects,  but  as  thai  would  not 

conn  into  operation  until  uext  year  they  could  enjoy 
themselves  tins  year.  He  bad  become  so  accustomed 
to  the  chair  that  be  should  be  quite  sorry  when  his  yeai 
of  office  expired,  lint  to  be  quite  serious,  he  wished  to 
return  them  Iks  ven  sincere  and  grateful  thanks  for  the 
support  he  had  received  during  the  years  he  had  bad  the 
honour  to  till  the  chair. 

.Mi.  W.  F.  Rbid,  past  President,  submitted  the  toast  of 
ty  and  Institutions  of  Nottingham."     He  said  he 
felt  that  he  ought  to  say  "  My  Lord  Mayor,"  because  a 
city  of  270,000  inhabitants  and  which  had  hail  a  Mayor 
for  600  years  certainly  deserved  one.     At  any  rate   no 
worthier   bolder  of   the    position   of    .Mayor  was   needed 
th. in  the  present  occupant   of  the  office.     He  had   been 
-m  the  historic  occasion  when  the  King  had  advised 
England  to  "  wake  up,"  but  he  felt  sun  that  Nottingham 
of  the  last  places  in  tin-  world  w  here  that  admoni- 
tion was  required.     They  could  not  fail  to  be  impressed 
not  only  by  the  importance  of  the  industries  "f  this  neigh- 
bourhood themselves,  but  by  the  finished  way  in  which  the 
work  was  conducted    -the  organisation  of  the  business, 
the    machinery    nsed,    etc.      In    every    way    Nottingham 
was  absolutely   up  to  date   in    manufacturing    processes. 
Nottingham  lace  was  worthy   of  being  used  and  treasured 
not   because  of  the  way  it   was  made,  but  because  it  was 
beautiful.     The  lace  industry  was  a  very  important  one, 
hut  there  might  be  dangers  ahead  from  lace  made  without 
the   intervention  of  spinning  or   weaving   at    all — by   a 
iple    chemical    process.     A    thick    solution    made    by 
si  Iving  old  linen  was  passed  over  an  ingrained,  rotating 
cylinder  and  the  product   was  peeled  off.     It   had.  how- 
ae  defect  :   it  was  not  quite  so  durable  when  moist. 
At  the  same  time,  as  artificial  silk  had  not  diminished  the 
consumption  of  natural  silk,  but  rather  increased  it.  so 
an  article  of  this  kind  might  also  increase  the  sale  of  the 
genuine    article.     This    artificial    lace    was    used    a    good 
deal  in  Paris,  he  believed  in  millinery.     There  was  also  an 
intimate  connection  between  the  hosiery  trade  and  chemical 
industry.     Again,  some  of  the  leather  made  in  Nottingham 
was  the  best   that  was  made  in  this  country  :    what  he 
had  seen  in  the  factories  of  Nottingham  convinced  him 
that  the  care  devoted  to  the  production  of  leather  and 
in  the  selection  of  the  material  used  was  a  guarantee  that 
leather  made   in    Nottingham   was   beautiful   as  well   as 
Having   mentioned    also   the   tobacco   industry. 
Mr.  Reid  proceeded  to  say  that  he  did  not  think  there 
was  any  eity  outside  Nottingham   where  there  were  so 
many  small  industries,  which  meant,  moreover,  that  there 
was  an  endeavour  on  the  part  of  individuals.     All  these 
industries    employed    a    large    number    of    people.     The 
rejionderance  of  women,  he  understood,  was  a  feature  of 
Nottingham  :    it  showed  that  there  was  a  suitable  class  of 
labour  for  them,  and  that  they  felt  that  they  were  earning 
their  living  in  a  congenial  way. 
The  Mayor  acknowledged   the  toast,   remarking  that 
B  position  of  the  leather  industry  was  largely  due  to 
U  John  Tiiriiey,  of  whose  works  they  were  very  proud. 
hey  were  also  proud   of   his   connection  with  the  public 
"  "f  the  city,  no  man  having  tilled  public  offices  with 
ability    and    distinction    than    he.      The    business 
"f  Boots  was  established  by  .Sir  Jesse  Boot  not  more  than 
■  80  years  ago,  and  it  was  now  a  vast  concern.     The 
'>'   highly    appreciated   the   work   that    both   Sir  Jesse 
i  Lady  Boot  had  done,  the  benefit  of  which  was  felt 
all  over  the  country. 

Professor  Kxppthq  also  acknowledged  the  toast,  referring 
the  connection  of  University  College  with  the  kocal 


Si    tion  of  the  Society  of  Cho ial  Industry       lie  College 

welcomed  the  Se<  tion  and  poo  ided  it  with  what  accommo- 
dation it  had  at  its  disposal.  A  great  effort  ■■ 
made  to  obtain  a  full  chartei  for  the  Collegi  and  transform 
it  into  a  University  foi  thi  <  ity  of  Nottingham  and  the 
East  Midlands,  and  he  hoped  that  when  the  Booietj 
of  Chemical  Industry  met  in  Nottingham  again  the 
University  would  havi  ol  Buooessful  pro 

behind  it.    He  would  like  to  men! the  name  of  Dr.  Sand, 

their    honorary     local    secretary,     in    connection     with 
University  College  and  the  local  Seetn.n.  to  who 
so  much  of  the  success  ol  the  pit   ■  at  meeting  ws 

Mr.  Thomas  Tybkr  proposed  the  toast  ol  The  Si 
of  the  Society."  He  was  convinced  that  the  Seotiona 
had  a  unique  opportunity  ol  justifying  then  existence. 
There  was  no  reason  why  the  Sections  should  not  become 
greater  centres  ol  activity  than  they  had  evei  been. 
Excellent  work  had  been  done,  and  members  could  show 
then-  greater  appreciation  ol  the  Journal  bj  contributing 

papers.     There  was  no  Section  which  contributed  n 

useful  technological  papers,    irisp  and  to  the  point,  than 
Nottingham.     Mr.  Tyrer  referred  to  the    i  '   Mr. 

Archbutt,  Mr.  Trotman,  Mr.  Pentecost,  Mr.   White,  and 
Dr.  Sand. 

Sii  .Ions'  Tihney  respond,  d  to  the 

Hi  Russell  \V.  Moore  proposed  the  toast  ol  Out 
(ousts."  which  was  suitably  acknowledged  bj  Mr.  6. 
Thornton-Simpson. 


Some  of  the  members  availed  themselves  ol  the  i 
of  honorarv  membership  conferred  on  them  by  the  Notts 
Coif  tin!)  at  Hollmwell.     The  Constitutional  and  Reform 

Clubs  also  opened   their  houses  tn  nieliiln  i-. 

THIRD    DAY. 

Excursion  to  the  Di-kkbies. 

Members  and  ladies  left  early  by  motor.     The  route  was 

past  Rufford  Park,  through  Bdwinstowe  to  Well k  Abbey, 

wlni-e.  by  kind  permission  of  the  Duke  of  Portland,  the 
stables,  gardens,  underground  rooms,  chapel  and  library 
were  visited,  Luncheon  was  taken  in  the  ruling  school. 
at  which  the  President  acknowledged  the  obligations  of 
the  Society  to  the  Duke  f..r  his  courtesy,  extended  to  the 
Society  not  for  the  first  time.  The  President  also  took 
the  opportunity  to  offer  a  special  welcome  to  Mr.  John 
Hargreaves,  one  of  the  founders  of  the  Society,  who  was 
present. 

In  the  afternoon  Clumber  Church  was  visited  by  per- 
mission of  the  Duke  of  Newcastle,  and  the  homeward  way 
was   through   the   Lime   Tree   Avenue   and   Nonnanton, 
past  Thoresby  House  to  Ollerton.  where  tea  was  taken. 
Reception-  at  "  Plaisai 

Sir  Jesse  and  Lady  Boot  received  the  members  and 
ladies  at  "  Plaisaunce."  their  summer  house  at  West 
Bridgford.  and  offered  them  a  charming  entertainment. 


London  Section. 


Meeting  held  r,t    Burlington  House,  on  Monday,  June  Slh, 
1914. 


PBOF.    W.    K.    HODOK1NSON    IN    Til  K    IHA1K. 


BLEACHING  EFFICIENCY  CONSIDERED  IN  CON- 
NECTION WITH  SUGGESTED  STANDARDFOB 
TESTING  BLEACHING  QUALITIES  M  CHEMI- 
CAL WOOD  PULP. 

BY  CLAYTON"  BEADLE  AND  HENRY  P.  STEVENS,  M-A-,  FH.D. 

We  regret  very  much  that  we  were  not  able  to  be  | 
at  the  reading  of  Messrs.  Baker  and  Jennisons  paper,  but 
our  experience  so  far  as  it  goes  appears  to  fall  in  with 
Beveral  of  the  observations  and  conclusions  arrived  at  by 
these  authors. 
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We  have  had  a  good  deal  of  experience  in  bleaching  at 
different  temperatures  in  paper  mills,  and  one  of  us  devised 
a  circulating  bleaching  system  for  rags  which  was  in  use 
for  many  years,  whereby  the  liquor  in  course  of  circulation 
was  continuously  drawn  from  the  bottom  and  sprinkled 
upon  the  top  of  the  material.  The  liquor  was  maintained 
at  a  constant  temperature  by  means  of  live  steam.  By 
studying  the  temperature  and  observing  the  conditions  of 
the  bleached  material,  we  came  to  the  conclusion  that  the 
result  was  as  good  in  point  of  strength  of  fibre,  yield,  etc., 
at  100°  F.  as  at  any  lower  temperature,  but  that  immedi- 
ately we  ra'sed  it  to  say  1 10°  F.  or  over,  we  noticed 
weakening  and  deterioration  of  the  material  as  well  as 
increased  consumption  of  chlorine.  We  therefore  main- 
tained the  circulating  liquor  at  100°  F.  and  the  bleaching 
was  done  in  about  one-eighth  the  time  of  that  required 
at  an  ordinary  atmospheric  temperature.  This  seems 
to  confirm  Messrs.  Baker  and  Jcnnison's  statements  for 
wood  pulp. 

Then,  as  regards  the  use  of  spent  liquors,  if  liquor  is 
drawn  from  a  material  which  is  in  course  of  bleaching  and 
periodically  titrated  for  chlorine  strength,  it  will  be  found 
that  the  chlorine  strength  diminishes  after  the  liquor  is  out 
of  contact  with  the  material  to  be  bleached,  and  diminishes 
fairly  rapidly. 

Another  factor  in  bleaching  is  the  question  of  agitation, 
which  is  a  very  important  one.  It  is  a  common  practice 
in  some  mills  to  add  bleach  during  the  process  of  beating, 
especially  in  rag  mills.  One  of  us  has  made  determinations 
of  the  rate  of  exhaustion  of  bleach  during  the  process  of 
beating  and  compared  the  chlorine  consumption  with 
that  of  material  bleached,  say  in  the  form  of  half  stuff, 
but  without  undergoing  the  beating  operation,  and  dis- 
covered that  for  the  same  amount  of  bleaching  effect,  the 
material  which  is  undergoing  beating  consumes  only  about 
40%  of  the  amount  of  chlorine  as  compared  with  that  in  the 
form  of  half  stuff  which  is  not  being  circulated  or  beaten.* 
With  electrolytic  bleaching  for  linen  half  stuff  a  saving  of 
30%  wa3  effected,  and  for  cotton  half  stuff,  47%,  by 
circulating  in  comparison  with  non-circulating  of  liquor. 
No  doubt  the  circulation  and  the  rapid  agitation  in  contact 
with  air,  and  possibly  with  the  assistance  of  carbonic  acid 
of  the  air,  enormously  accelerates  the  action,  as  well  as 
making  it  more  economical.  Although  concentration  is 
a  very  important  factor  in  the  economy  of  bleaching, 
agitation  is  also  important,  particularly  if  the  beating 
operation  is  proceeding  at  the  same  time.  We  have  found 
that,  when  comparing  bleaching  efficiencies  of  different 
hypochlorites  solutions  such  as  by  making  a  comparison 
bstween  (a)  bleaching  powder  solution  in  its  normal 
condition,  (b)  the  same  on  the  addition  of  sufficient  acid 
to  combine  with  the  base,  (c)  sodium  hypochlorite,  and 
(d)  calcium  hypochlorite  produced  by  bubbling  chlorine 
into  milk  of  lime,  as  well  as  (e)  hypochlorites  in  the  presence 
of  salt,  a  certain  relationship  of  efficiencies  is  obtained 
with  any  one  particular  material  at  a  given  concentration, 
temperature,  etc.,  but  if  several  materials  are  compared 
with  one  another,  these  various  solutions  behave  relatively 
differently  both  in  regard  to  efficiencies,  i.e.,  chlorine  con- 
sumption and  rapidity  of  action,  so  that  it  cannot  be  said 
that  one  particular  form  of  hypochlorite  is  more  efficient 
than  another  except  in  relationship  to  one  given  material 
to  be  bleached,  and  under  given  conditions.  For  instance, 
we  have  compared  chemical  wood  pulps  with  different 
forms  of  cotton  half  stuff  and  we  have  found  these  different 
hypochlorite  solutions  to  behave  relatively  very  differently. 

Quite  a  number  of  papers  have  recently  been  published 
on  the  subject  of  relative  bleaching  efficiencies  of  the 
hypochlorites.  The  conclusions  arrived  at  in  most  cases 
are  in  our  opinion  most  erroneous.  First  of  all  there  has 
only  been  one  kind  of  raw  material  experimented  upon, 
such  as  boiled  linen,  and  another  material  might  have 
led  to  quite  a  different  order  of  so-called  efficiencies.  We 
have  an  instance  in  the  above-cited  comparison  of  cotton 
and  linen  half  stuff  and  wood  pulp  compared  with  cotton 
half  stuff.  Secondly,  the  relative  efficiencies  have  been 
expressed  as  chlorine  consumption  per  unit  weight  of 
raw  material  on  the  assumption  that  the  same  bleaching 
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effect  is  always  accompanied  by  the  same  chlorine  consump- 
tion, the  higher  the  figure  in  unit  time,  the  greater  the  so- 
called  efficiency.  As  a  fact,  the  reverse  is  the  case.  The 
relative  efficiencies  of  all  hypochlorite  solutions  should  be 
judged  by  the  amount  of  chlorine  consumed  per  unit  of 
bleaching  effect,  and  the  smaller  the  chlorine  consumption 
the  greater  the  efficiency.  Thus  the  Hermite  solution 
was  found  to  be  much  more  effective  than  the  ordinary 
bleaching  powder  solution  because  the  chlorine  consump- 
tion per  unit  of  bleaching  effect  was  s  >  much  less  than  with 
ordinary  bleaching  powder.  This,  from  the  fact  that  a 
large  amount  of  unelectrolysed  salt  is  present,  may  be 
accounted  for  by  the  influence  of  the  undecomposed 
salt  and  not  by  any  special  qualities  of  the  electrolysed 
hypochlorite,  as  it  is  now  found  that  salt,  when  added 
in  different  quantities  to  solutions  of  hypochlorites,  has 
a  marked  effect  upon  their  efficiency. 

In  many  eases,  certainly,  the  addition  of  the  spent  liquor 
is  a  doubtful  economy,  as  Messrs.  Baker  and  Jennison 
clearly  show  in  their  paper,  but  we  know  cases  in  practice 
where  the  bleaching  liquor  which  would  otherwise  have  to  go 
to  waste  is  usefully  expended  by  using  it  as  a  wash  water 
in  the  breaker,  the  unbleached  material  in  a  very  few 
moments  completely  exhausting  the  chlorine,  after  which, 
it  is  slightly  further  washed  and  then  fresh  bleach  is  added. 
In  this  manner  the  spent  liquor  is  taken  out  of  the  sphere 
of  action  before  the  fresh  liquor  is  added. 

We  have  often  found  that  bleaching  is  much  more 
effective  if  followed  by  an  acid  treatment  or  by  washing 
and  then  again  bleach  added.  Many  materials  seem  to 
come  to  a  full  stop  unless  the  bleaching  products  are 
removed.  Furthermore,  the  addition  of  acid  after  the 
hypochlorite  bleaching  very  materially  improves  tin- 
colour  in  many  cases.  The  "  more  water  more  bleach  " 
maxim  is  fully  borne  out  in  the  results  obtained  by  the 
Dobson  process  where  the  material  is  bleached  with  the 
maximum  concentration,  the  amount  of  total  liquor 
being  only  enough  to  make  the  material  wet,  and  further- 
more, in  the  old-fashioned  method  of  tumbler  bleaching, 
as  was  employed  in  the  early  days  for  rags.  We  have 
recently  drawn  attention  to  the  fact  that,  with  some 
lignified  fibres,  chlorination  is  produced  in  acid  solution  of 
hypochlorites  (i.e.,  by  hypochlorous  acid)  but  in  alkaline 
solution  the  ordinary  bleaching  effect  is  produced.  Either 
one  or  the  other  effect  is  brought  about  according  to 
whether  the  solution  is  rendered  basic  or  acid,  but  the 
behaviour  is  largely  controlled  by  the  amount  of  boiling 
to  which  these  lignified  fibres  have  been  previously 
subjected. 

The  use  of  carbon  dioxide  as  an  accelerator  to  bleaching 
powder  was  patented  by  Thompson  in  1883,  B.P.  959. 
One  of  us  tested  this  process  at  the  time  that  it  was  under 
investigation  by  Cross  and  Bevan,  and  subsequently 
suggested  in  a  publication  the  use  of  carbonic  acid  gas  by 
discharging  same  under  the  roll  of  a  poteher  or  hollandcr 
in  which  the  bleaching  operation  was  going  on.  On 
visiting  a  German  mill  many  years  afterwards  we  saw  this 
very  operation.  It  is  quite  evident  that  a  relatively  small 
amount  of  carbon  dioxide  is  sufficient  to  produce  a  marked 
acceleration  which  rather  suggests  that  carbon  dioxide  acts 
catalytically.  Wry  good  commercial  results  are  got  and  it 
is  well  worth  while  following  up,  but  so  far  no  relative 
figures  are  available  for  comparing  the  bleaching  efficiency 
of  such  a  solution  with  that  of  ordinary  bleaching  powdii 
without  carbon  dioxide  as  an  accelerator. 

We  have  tested  a  process  which  involves  the  use  of 
liquefied  chlorine  in  steel  cylinders.  This  has  been  in  use 
for  some  years  on  the  Continent.  This  bleaching  process 
in  some  mills  shows  a  considerable  economy,  in  point  of 
bleaching  value  and  also  in  actual  cost,  over  ordinary 
bleaching  powder.  For  this  purpose  the  chlonrn  I 
supplied  in  cylinders  under  a  pressure  of  5  atmosphere* 
at  15°  C.  The  process  is  conducted  in  the  following 
manner  : — ■ 

The  half  stuff  is  run  off  on  an  ordinary  wet  end  machine 
and  delivered  in  rolls  containing  from  40 — 50%  moisture. 
These  rolls  are  packed  through  a  manhole  door  into  a  large 
rectangular  cement-lined  chamber.  The  chamber  is  then 
hermetically  sealed.  The  cylinder  containing  chlorine  » 
placed  on  a  weighing  machine  and  connected  up  with  the 
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chamber,  and  chlorine  _-a.  passed  in  equal  in  weight  to  -'"  , 

nf  tin'  dry  weight  ol  the  material  under  treatment.      At 

ttginning  there  in  considerable  pressure  in  the  ohambex. 

After  .v  few  hours  the  whole  "f  the  chlorine  is  absorbed, 

there   Ui-mj.   no   trace   of   chlorine    when    the    workman 

enters  for  the  removal  of  the  rolls.    The  rolls  are  penetrated 

t  i  the  interior  and  uniformly  bleached.     There  are  no  time 

I. nt  of  cour.se  a  alight  hydrochloric  acidity,  which  is 

,  lit  to  dissolve  an\   basic  ..ills  already  present  in  the 

•  ■nit.     The    bleached   .stuif.    which   is    now    place   in 

the  boater,  generally  receives  a  slight   further  treatment 

with  bleaching  powder  solution.      In  a  case  of  cotton  rag 

half   stall,    which    under    normal    eireumstan.es    requires 

I .'    ,  of  bleaching  powder,  tie-  consumption  by  the  above 

treatment  was  .'  ',,  of  chlorine    -   _",,  bleaching  powder, 

ami  witii  a  better  colour  produced  than  can  be  obtained  by 

hing   powder    alone.      The    point    here   is   that,    apart 

from   a    better  colour,    2 ",,    of   chlorine    as    gas    replaces 

of   bleaching   powder  ami  therefore  2%  of  chlorine 

is  is  equal   to  3-5°0   chlorine  as  bleaching  powder; 

that  is.  the  bleaching  efficiency  of  chlorine  as  gas  in  this 

is  nearly  double  that  of  bleaching  powder.     In  fact, 

for  equal  colours  it  is  probably  more  than  double  but  in 

point  of  faet  it  shows  quite  as  ureat  an  increase  in  bleaching 

efficiency  as  an  electrolysed  solution  of  magnesium  chloride 

+  sodium  chloride  does  over  that   of  ordinary  bleaching 

powder.     Besides  seeing  it  operated  as  a  regular  pro 

in  Germany  we  hive  tried  it  in  this  country.     The  only 

difficulty    here    is    the    question    of    transport    of     the 

'compressed  chlorine  in  cylinders,  which  is  not  an  easy 

matter  to  arrange  with  the  railways. 

With  iron  mordanted  rags,  bleaching  ponder  sets  the  iron 
in  a  more  insoluble  condition.  In  such  cases,  when  bleach- 
ing powder  is  used,  it  is  preferable  to  acidify  for  the 
removal  of  the  iron  before  adding  the  bleaching  powder 
solution.  Otherwise  the  iron  salts  frequently  refuse  to 
Ive  by  subsequent  acid  treatment,  but  in  the  case  of 
chlorine,  the  iron  :s  chlorinated  and  consequently  easily 
removed  by  subsequent  washing.  In  Germany  the 
Badisehe  Co.  are  able  to  supply  to  some  mills  chlorine  in 
this  form  at  a  rate  that  renders  the  process  cheaper  than 
!  bleaching  powder.  They  generally  supply  the  gas 
in  cylinders  for  use  by  bubbling  into  caustic  soda,  12-37 
kilos,  of  chlorine  being  required  to  transfer  100  kilos,  of 
lye  of  14-5%  NaOH  into  bleaching  liquid  (sodium 
hypochlorite). 

years  ago  one  of  us  made  trials  in  a  paper  mill  on  a 
commercial  scale  with  potassium  permanganate  in  com- 
parison with  bleaching  powder,  and  found  that  1  lb.  of 
hleaching  oxygen  as  contained  in  permanganate  did  just 
as  much  bleaching  as  5J  lbs.  of  bleaching  powder  oxygen 
when  reckoned  from  the  available  chlorine  equivalent  of 
ordinary  bleaching  powder.  The  rapidity  of  attack  in 
the  case  of  permanganate  is  infinitely  greater.  Generally 
speaking,  the  rapidity  of  attack  and  bleaching  efficiency 
«eem  to  go  together. 

The  foregoing  examples,  which  might  be  multiplied, 
merely  serve  to  show  that  there  is  a  range  of  bleaching 
efficiency  varying  with  the  bleaching  agents  and  the 
materials  operated  upon,  as  well  as  with  the  conditions 
employed. 

In  spite  of  all  the  work  that  has  been  done  upon  the 
subject,  the  economic  problems  involved  in  such  operations 
offer  one  of  the  most  promising  fields  for  industrial  research. 
iu  arrive  at  practical  conclusions  it  is  most  important  that 
the  work  should  be  done  under  mill  conditions,  or  at  least 
having  due  regard  to  mill  conditions. 

It  is  perfectly  clear,  therefore,  that  in  the  case  of  disputes 

ie  bleaching  qualities  of  pulps,  etc.,  a  great  difference 

■f  opinion  might  exist  between  the  two  parties,  and  it  is  a 

sirable  thing  that  a  uniform  and  standard  method 

should  be  agreed  upon  not  only  in  case  of  dispute,  but  also 

ti  the  question  of  making  contracts.     Messrs.  Baker  and 

•  bnnison  have  made  out  a  very  excellent  case  for  their 

own  standard  which  could  easily  be  worked  out   in    an 

■rdinary  laboratory,   and   the   proposal  to   use  standard 

■lours  in  the  form  of  porcelain  is  far  more  workable  than 

•s  ording  the  colours  by  means  of  the  Lovibond  Tintometer, 

ind  would  appeal  to  the  practical  man.     We  would  suggest, 

however,  that  instead  of  specifying  that  a  pulp  should 

exactly  correspond  with  any  particular  one  standard,  it 


should  in-  specified  that    t  should  fall  between  two  of  the 

standard  colours,    m    !■  count   of  tie-  fait    that    tl.'  I 

sometimes   be  which  of  tin-   particulai 

standards  it  moat  oloaelj  corresponded  with.  but.  if  it 
falls  between  two,  then  then'  can  bo  no  question,  and  it 
Lives  a  slight  latitude  to  tie  manufacturer. 

Discussion. 
Mr.  A.  Bases  thought  that  the  treatment  of  re 

the  production  of  high  priced  rag  papers  could  almost  be 
regarded  as  a  specialised  branch  of  pa|H-r  manufacture, 
because  in  rage  the  tibres  were-  spun,  when  tnical 

wood  pulp  they  were  .haling  with  ultimate  fibres.  In  the 
former  ease,  no  doubt,  it  was  more  economical  from  a 
chlorine  point  of  view,  certainly  from  a  power  point  of 
mow,  to  do  a  portion  of  the  bleaching  during  the  breaking 
and  possibly  during  the  actual  beating  operation.  Mo 
thought,  however,  that  it  was  far  better  to  make  the 
bleaching  of  chemical  wood  pulp  a  separate  process. 

They  were  inclined  to  think  that  the  effect  of  ag 
was  somewhat  over-estimated,  and  were  firmly  of  tie- 
opinion  that  concentration  was  even  more  important 
than  agitation.  In  actual  manufacturing  practice  when 
bleaching  largo  quantities  of  pulp,  complete  chlorine 
exhaustion  on  a  large  scale  could  be  obtained  with  about 
8 — 10°o  concentration  in  reasonable  time,  whereas  if 
the  concentration  was  neglected  it  was  very  difficult 
to  get  comploto  exhaustion  by  a  considerable  amount  of 
agitation  in  6  or  8  hours,  and  certainly  not  within  two 
hours. 

They  agreed  that  tho  only  legitimate  use  of  bleach 
residual  liquors  when  containing  available  chlorine  was 
to  wash  material  which  had  been  boiled  previously  by 
alkaline  treatment,  and  which  received  a  thorough  washing 
before  the  actual  bleaching  was  carried  out. 

The  Dobson  process  was  really  the  revival  of  an  old 
process.  Whilst  tho  concentration  was  brought  to  the 
extreme  limit  there  were  grave  objections  to  be  urgod 
against  that  process,  one  of  the  chief  being  that  all  tho 
residual  chemicals  had  been  left  in  the  bleached  pulp 
and  all  the  chlorinated  organic  compounds,  resinous 
matter,  etc.,  removed  from  the  pulp,  which  really  demanded 
another  process  in  order  to  wash  them  completely  out. 
In  the  making  of  high  class  papers  there  would  be  danger 
of  sizing  troubles,  and  generally  speaking  he  thought  it 
was  enough  to  condemn  the  process  in  many  cases.  Tho 
use  of  potassium  permanganate  presented  othor  difficult  i  9, 
because  the  brown  oxide  of  manganos,  formed  required 
removal  by  sulphurous  acid  or  some  other  treatment. 

The  use  of  oxygen,  in  addition  to  the  ordinary  hypo- 
chlorites, was  out  of  the  question  on  account  of  • 
He  did  not  see  how,  at  any  rate  in  the  paper  industry, 
the  erection  of  electrolytic  bleach  liquor  plant  in  a  paper 
mill  could  compete  with  the  ordinary  bleaching  powder 
at  the  price  the  latter  could  be  bought,  because  in  England 
they  had  a  highly  organised  and  successful  alkali  industry 
and  obtained  their  bleaching  powder  very  cheaply. 

R.  L.  Taylor  (this  J.,  191*,  308)  had  found  that 
linen  did  not  bleach  very  well  with  chlorine  water,  and 
that  there  must  lo  present  hypochlorites,  and  also  that 
there  was  difficulty  with  ordinary  bleach  powder  solution, 
principally  due  to  tho  presence  of  free  lime ;  by 
neutralising  the  free  lime  completely  or  almost  completely 
a  verv  much  better  result  was  obtained.  In  the  pap-r 
industry  where  large  quantities  of  linen,  cotton,  as  well  as 
wood  pulp  were  bleached,  the  matter  might  be  worth 
further  investigation,  and  at  the  present  time  Mr.  Jennison 
and  himself  were  engaged  in  carrying  out  some  investiga- 
tions on  a  manufacturing  scale  which  might  possibly  be 
of  interest. 

He  thought  Mr.  Beadle's  suggestion  about  colour 
standards  was  useful.  Possibly  if  the  number  of  standards 
were  increased  say  from  4  to  6.  one  could,  in  specifying  a 
contract,  sav  the  pulp  should  fall  within  two  colours. 

Dr.  L.  T.  Thobne  said  that  the  exact  reproduction  of 
conditions  in  the  experiments  was  of  great  import  u 
especially  in  beating  and  circulating,  because  there  was 
present  in  all  these  tests  an  additional  influence  that  was 
generally  neglected,  namely,  that  of  atmospheric  oxygen. 
He  had"  carried  out  extensive  experiments  on  a  largo 
manufacturing  scale  both  in  cotton  and  wood  pulps  of  all 
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sorts,  by  introducing  oxygen  into  the  poteher  at  the  same 
time  that  the  action  of  the  bleaching  powder  was  going  on. 
In  some  cases  50  tons  of  paper  pulp  were  experimented  on 
at  the  time.  By  introducing  oxygen  in  a  fine  state  of 
division  in  the  same  poteher  one  could  reduce  the  amount 
of  bleach  required  by  30%  and  in  some  cases  nearly  50°o, 
by  the  use  of  the  oxygen  in  conjunction  with  the  bleaching 
powder.  Whether  it  was  that  nascent  chlorine,  being 
liberated  from  the  bleaching  powder,  rendered  the  oxygen 
active,  or  whether  the  oxygen  was  able  to  oxidise  inter- 
mediate unstable  compounds  produced  by  the  bleach 
from  the  colouring  matters  present,  it  was  difficult  to  say  ; 
but  there  was  undoubtedly  the  fact  that  if  the  oxygen 
were  passed  into  the  pulp  in  the  poteher  without  bleaching 
powder,  there  was  practically  no  effect,  but  if  it  was  passed  • 
in  whilst  the  bleaching  solution  was  there  and  the  action  I 
was  going  on,  the  amount  of  chlorine  or  bleaching  powder 
could  be  enormously  reduced.  To  his  mind  that  was  a 
reason  that  caused  a  great  deal  of  difference  of  opinion 
where  experiments  were  made  on  the  efficiency  of  the 
different  bleaches.  If  experiments  were  carried  out  in 
different  potchers  the  results  might  be  affected  owing  to 
the  different  amount  of  aeration  due  to  difference  in  the 
speeds  and  the  character  of  the  beaters,  and  so  on.  The 
possible  action  of  oxygen  should  certainly  be  taken  into 
account  in  all  tests,  where  comparisons  of  efficiency  of 
different  bleaching  materials  were  being  made. 

Dr.  Ekic  Rideal  asked  whether  atmospheric  oxygen 
had  any  effect.  They  had  found  that  the  carbon  dioxide 
had  a  marked  action,  but  it  had  been  suggested  that  the 
oxygen  also  had  an  influence.  He  thought  that  the 
question  of  bleaching  fibre  had,  to  a  certain  extent,  been 
looked  at  from  the  wrong  point  of  view.  It  was  not  the 
fibre  they  wanted  to  bleach,  but  the  colour  of  the  fibre. 
These  colours  were  acidic  or  basic,  and  in  the  case  of  basic 
colours,  one  would  at  least  expect  the  bleach  to  be 
slightly  acid,  while  for  acid  colouring  one  might  reasonably 
suppose  that  the  bleach  should  be  a  little  more  basic  or 
less  acid.  He  thought  it  would  be  rather  interesting  if, 
in  the  case  of  the  coloured  fibres  used  in  commerce, 
the  addition  of  small  quantities  of  alkali  or  acid  would  be 
shown  to  have  any  dependence  on  that  fact. 

When  using  liquid  chlorine,  he  had  noticed  that  the 
corrosion  of  the  reducing  valve  was  a  very  serious  problem, 
and  he  did  not  know  of  any  valve  for  chlorine  which  would 
stand  continuous  work  without  giving  trouble. 

-Mr.  Clayton  Beadi.e.  in  reply,  said  he  thought  that 
the  beating  effect  which  Dr.  Thorne  had  mentioned  must 
be  distinguished  from  the  effect  of  agitation,  because 
the  process  of  disintegration,  which  went  on  all  the  time 
during  the  process  of  beating,  had  a  very  marked  effect 
in  accelerating  the  action  of  the  bleach.  Quite  apart 
from  the  question  of  more  agitation,  i.e.,  the  churning 
effect,  the  fibre  was  being  reduced  and  bruised,  and  that  I 
no  doubt  very  much  accelerated  the  process  of  bleaching. 
There  was  a  tremendous  amount  of  agitation  in  the 
ordinary  beater.  The  roll  revolved  at  a  very  rapid 
rate,  it  was  half  immersed  in  the  liquid  mass  of  pulp, 
and  it  brought  a  large  quantity  of  air  into  close  contact 
with  the  pulp  as  it  travelled  round.  He  thought  himself, 
the  oxygen  of  the  air  played  a  very  considerable  part  in 
the  economy  as  well  as  the  rapidity  of  the  bleach  when 
it  was  admitted  during  the  process  of  beating.  They  had 
found  somewhere  between  oO  and  60°o  economy.  Inasmuch 
as  every  kind  of  raw  material  behaved  differently,  and 
different  kinds  of  wood  pulp  also  behaved  differently, 
each  material  might  be  said  to  be  specialised  and  required 
to  be  studied  independently  in  comparison  with  other 
materials.  When  bleaching,  varying  bleaching  efficiencies 
had  been  found  for  different  kinds  of  chemical  pulp, 
distinguishing  sulphides  from  sulphates  and  so  forth. 
There  was  a  variation  in  the  rate  of  bleach  and  the  order 
in  which  the  various  solutions  behaved  relatively,  so  it 
was  a  very  complex  problem.  He  quite  agreed  with  Mr. 
Baker  with  regard  to  the  Dobson  process.  Subsequent 
treatment  was  necessary  to  remove  the  products. 
Permanganate  bleach  had  not  been  mentioned  in  the 
paper  with  the  view  to  suggesting  it  as  a  commercial 
proposition,  although  it  might  be  on  account  of  the  much 
smaller  quantity  required  in  comparison  with  hypochlorite, 
but   merely   as   showing   that   what   they   called   oxygen 


equivalent  varied  so  enormously  in  the  case  of  hypo- 
chlorites and  other  oxidising  agents  which  were  used 
for  the  purpose  of  bleaching. 

Apart  from  the  work  Dr.  Thorne  had  done,  he  did  not 
think  any  work  had  been  done  on  the  subject  of  the 
distinct  effect  of  oxygen  as  compared  with  the  effect  of 
carbon  dioxide.  The  bleaching  process  was  not  entirely 
a  matter  of  removing  the  colouring  matter  :  with  some 
materials  it  was  a  purification  process  as  well.  In  most 
cases  when  the  solution  was  basic,  it  was  inclined  to  be 
sluggish,  and  when  it  was  acid  there  was  considerable 
acceleration. 

He  had  visited  a  mill  in  Germany  where  liquid  chlorine 
had  altogether  taken  the  place  of  the  hypochlorite  bleach  : 
there  appeared  to  be  no  trouble  with  regard  to  the  valve, 
and  considerable  economy  was  obtained  in  point  of  cost 
as  well  as  in  increased  efficiency  in  comparison  with 
bleaching  powder. 


APPARATUS  FOR   THE  DRYING  OF  PAPER   FOR 
TEST    PURPOSES. 

BY  CLAYTON'  BEADLE  AND  HENKY"  P.  STEVENS. 

As  the  qualities  of  paper  are  largely  affected  by  the 
method  of  drying,  it  is  important  to  imitate  in  the  labora- 
tory as  far  as  possible  the  methods  of  drying  employed  in 
practice.  All  papers  contract  in  the  course  of  diving 
from  5  to  15  per  cent.,  if  not  kept  stretched.  If  tension 
is  put  upon  the  web,  the  paper  may  in  some  cases  actually 
elongate  as  in  the  case  of  the  production  of  fast  running 
news,  where  the  tension  is  so  great  as  to  render  it  necessary 
to  run  the  drying  cylinders  at  a  considerably  greater 
speed  than  the  machine  wire.  If  sheets  liable  to  consider- 
able contraction  are  dried  by  merely  placing  in  an  oveu, 
they  become  cockled  and  quite  useless. 

The  air  drying  or  loft  drying  of  paper  which  only  slightly 
contracts  is  easily  imitated  on  a  small  scale  by  hanging  the 
sheets  upon  a  line  stretched  across  the  room,  hut  in  the 
majority  of  tests  it  is  necessary  to  ascertain  what  qualities 
are  likely  to  be  obtained  by  drying  under  tension  in  contact 
with  a  felt  to  keep  the  sheets  taut,  so  as  to  prevent  cockling, 
this  being  the  method  employed  in  the  manufacture  of 
machine-made  paper. 

To  imitate  the  action  of  drying  cylinders  we  have 
employed  a  hot  plate  made  by  fixing  a  full-sized  billiard 
table-iron  in  an  inverted  position  over  an  atmospheric 
burner  consisting  of  a  row  of  very  small  gas  jets  placed  at 
some  distance  from  the  plate.  With  a  mercury  lute  and 
a  thermometer  laid  down  in  a  convenient  position  upon 
the  iron,  it  is  possible  to  record  the  temperature  with  a 
sufficient  degree  of  accuracy  to  imitate  the  temperature 
of  the  surface  of  a  steam  cylinder  under  any  given  BteUD 
pressure.  The  sheets  of  paper  are  pressed  upon  the  surface 
of  the  iron  by  means  of  the  same  kind  of  felt  as  is  used 
for  the  manufacture  of  the  drying  felts  of  the  paper 
machine.  By  such  means  the  conditions  of  the  machine 
drying  are  fairly  well  imitated  but  this  method  entails  con- 
siderable care  and  attention  to  detail,  and  moreover  each 
sheet  has  to  be  dried  separately. 

We   have  recently  devised  a  simple  apparatus  which 
makes  it  possible  to  dry  under  tension  50  small 
at   a  time.     When  finished  they  are  in  much  th 
condition  as  they  would  be  if  dried  over  a   steam-heated 
cylinder  of  a  paper  machine.     This  apparatus  cons 
cylinder  of  tin  plate,  blocked  at  the  top  end  but  with  a  Bange 
hole  at  the  lower  end,  and  stands  upon  a  tripod.     Beneath 
it  is  a  small  Bunsen  burner  and  resting  upon  the  flange  ii 
a   baffle   (see   sketch).     The   heat   strikes  the   bafhV .and 
travels  upwards  to  the  top  and  passes  downwards  along 
the  sides  and  escapes  at  the  bottom,  rising  again  around  the 
outside.     The  baffle  is  so  designed  as  to  produce  a  unifoi 
temperature  at  top  and  bottom  of  the  cylinder,     v 
a  baffle  the  top  half  is  much  hotter  than  the  bottom  halt. 

To  economise  heat,  the  top  of  the  cylinder  can  be  covered 
either  externally  or  internally  with  a  sheet  of  ash.  - 

For  filling,  the  cvlinder  is  placed  horizontally  upon  I 
table  and  tightly  wound  with  cloth  for  one  and  a  half  re 
lutions.    The  sheets  of  paper  are  then  laid  upon  the  unrol 
cloth  whilst  the  cvlinder  is  revolved,  keeping  the  cloth 
taut  as  possible.   'Finally,  the  cloth  is  kept  taut  by  tyins 
tape    round    near    each    end     of     the     cylinder.      ll>e 
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vhn.l.  r  i*  then  placed  in  its  position  upon  the  tripod. 
\  hole  f"i  the  insertion  ol  n  thermometer  may  bo  placed 
near  tin'  t<'|>  edge  so  that  the  thermometer  bulb  can  bi 
brought  in  contact  with  the  innei  surface  ul  the  cylinder 
raising  and  lowering  can  be  made  to  unh.  Mir  the 

iture.     The  sheets  of  pa]  er  an  di 
•  \;il  in  about  half  an  hour. 


/■  l/A/.VC  OfAS8£ST0S 


he  hot  air  may  be  made  to  escape  through  holes  drilled 

'  nd  the  bottom  of  the  vertical  walls  but  the  apparatus 

quail)  well  if  no  holes  are  provided,  in  which  case, 

! he  air  mostly  escapi  s  at  the  circumference  of  the 

■  in.  nt   sized  cylinder  is   13  in.   long  bv   10  in. 
provided   with   a   >>'   in.    hole.     For   this   sized 

nder  a  very  small  Bunsen  with  \  in.  tube  without  air 
ilator  and  flame  2J  in.  to  3  in.  long  is  sufficient. 

i)  paper  made  by  drying  down  in  oven,  (6) 

dried  on  line,  (c)  ditto  dried  by  our  apparatus. 

■in  stuff  very  liable  to  contraction  and  cockling, 

ne  great  difference  in  the  appearance  of  the  sheet  is 

■  nt. 


Sydney  Section. 

<>»ghild  at  Sydney  on  Wednesday,  19th  November,  1913. 
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IB  OCCURRENCE   AND   DISTRIBUTION   OF 
DIAMONDS    IX    NEW    SOUTH    WALES. 

BY   DANIEL   GROVE, 
o  chief  Diamond  and  Gold  Fields  in  South  Africa  are 
*a  within  the  25th  and  29th  parallels  of  south  latitude. 


i  in    the    Km  it    Co  I  Province  ol 

ibique,  tainitig  I 

i    Middleburg    into    the    Transvaal,      Tie-    riven 

emptying   into   the    Mozambique   Channel   ai 

Tertiary    and     (6)    Pleisl  nt.iiiiiiiL'    u'old    and    tin 

derived  from  the  Lydenburg  and  Swaziland  Tin   Fields, 
comprising  part  ol  the  eastern  plateau  "f  South 
This    section    embraces    pegmatitic    granites    intei 
i  '.    diorites  and  euritic  granites  veined  with  quartz  and 

quartzitee.     Magnotil icura  along  the  Steelport 

.it   Magnet   Heights    heavily  charged  with  titaninm ;    in 
that  locality  no  ooal  occurs,  whilst  to  the  South  W 
the  Middleburg  Coal   Fields  chromate  of  iron  ocean  in 
patches  as  tar  as  the  Oliphant   River,  where  tin  d 

■  rn  found   in  .i   mineralised   matrix   thai    belongs 
to  the  red  granite  typo  of  eruptive  rock  to  the 

Premier  Diamond  Mine  near  Pretoria,  a  distance  "f  about. 
50  miles,  are  alternate  patches  of  magnetic  iron  and 
haematite  up  to  within  a  few  miles  oi  Brayton.  Twenty 
miles  south  is  theWitwatersrand  gold-bearing  conglomerate 

which  extends  westward  to  Potchefstn landKlerl 

which  are  on  the  eastern  edge  of  the  Upper  Karroo 
Measures.  From  t His  western  limit  to  Griqua  Town  in  a 
westerly  line,  the  whole  of  the  Kimberlej  diamondiferous 
pipe  and  alluvial  formation  is  intersected  and  embraced. 
I  shall  now  show  the  analogy  of  this  to  the  New  England 
Plateau  which  forms  part  of  the  northern  section  of  the 
main  dividing  ran";.-  of  New  .'south  Wales.  Throughout 
the  length  of  that  section  the  main  divide  is  dominated 
peneplain  structure,  namely  a  plateau  of  sub-aerial 
denudation.  The  drainage  of  the  plateau  from  Guyra  to 
Maryland  and  Lis  ton,  forming  numerous  streams  that 
way  hard  and  Boft  rocks,  is,  in  so  far  as  the  eastern 
water  shed  is  concerned,  eventually  carried  out  to  sea  by 
the  Clarence.  These  waters  in  their  downward 
reach  the  level  or  inclined  surface  that  slopes  gradually 
from  a  lino  somewhat  belon  sea  level  to  a  slight  altitude 
inland,  forming  what  is  called  "  base  level."  A  chain  of 
volcanoes  extends  from  Guyra  p»d  Ben  Lomond  to  a  point 
situated  between  Tenterlield  and  Lionsville,  the  huge 
flows  from  which  followed  the  eastern  and  western  water 
shed,  not  only  rillim:  deep  valleys  in  which  were  con- 
centrated gold,  tin,  and  other  minerals,  liberated  by 
erosive  agency  from  their  different  matrices,  but  also 
covering  ranges  of  hills,  giving  them  a  "  skin  that 
produces  on  exceedingly  fertile  soil.  These  lava  plains 
are  called  volcanic  plains.  1  will  endeavour  t 
the  importai.ee  of  the  New  England  Plateau  in  thi 
scheme  of  diamond  and  other  mineral  productions.  <  »ur 
honoured  former  President,  Professor  Sir  Willi 
who  has  made  a  special  stud}  of  the  diamond,  is  ol 
that  the  original  matrix  was  metallic  iron  in  the  lirst 
place,  whilst  Professor  Bonney  states  that  diamonds  have 
now  been  traced  to  two  not  dissimilar  rocks,  namely, 
eclogite  in  South  Africa  and  dolerite  at  Oakoy  Creek  in 
New  South  Wales.  Professor  David  wrote  that  'The 
Creek  Diamond  is  actually  in  situ  in  the  horn- 
blende diabase."  Mr.  Pitman,  Government  c 
New  South  Wales,  wrote  that  "in view  of  tl 
occurrence  at  Oakey  Creek,  near  inverell.  it  seems  now 
more  logical  to  search  for  diamonds  in  this  country  in 
horn-blende  diabase  rather  than  in  the  volcanic  b 
containing  eclogite  boulders." 

Following  upon  the  esq  nionsofthi 

and  after  numerous  conversations  with  practical  diggers 
on  the  field,  I  have  made  it  my  duty  to  ascertain  ' 
extent  there  exists  an  analogy  between  the  New 
Wales  and  the  South  African  occurrences  and  distribution 
of  diamonds.     Let  us  take  a  section  lying  between  the 
29th  and  30th  parallels  of  south  latitude,  and  we  find  in 
this   State    that   the  Clarence   River   not  only  contains 
appreciable  quantities  of  alluvial  gold,  thereb 
ingwith  the  rivers  emptying  into  the  Mozambique  Channel, 
but  it  has  been  stated  to  me  by  Mr.   Alderman  that  he 
obtained  two  beautiful  diamonds,  small  in  size,  f: 
Joseph's  Creek,    which    is    a    tributary    of    the    Clarence. 
Again,  at  Coaldale,  about  40  mil.-s  from  Grafton,  I  found 
bituminous  coal,  corresponding  to  the  coal  in  the  district  of 
Lourenco  Marques.     At  Gordon  Brook,  along  the  south 
bank  of  the  Clarence,  rich  chromate  of  iron  occurs  that 
corresponds  with  the  Belfast  Middleburg  chromates  in  tho 
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Eastern  Transvaal.  At  Yulgilbar,  magnetite,  similar 
to  that  of  Magnet  Heights,  Transvaal,  occurs  also  con- 
taining titanium.  At  Lionsville,  gold  is  found  in  rich 
reefs  in  diorite  and  felsite  encased  in  granite  somewhat 
similar  to  the  formation  at  Moodie's,  Transvaal.  Near 
Guyra  is  situated  a  crater  not  inferior  in  size  to  any  in 
South  Africa,  of  which  the  plug  or  core  is  undoubtedly 
dolerite.  1  have  therefore  come  to  the  conclusion  that 
the  first  eruptive  rock  to  intersect  that  region  was  the 
dolerite,  and  that  the  general  bearing  is  north  and  south  of 
all  fissures  connected  with  this  and  other  pipes.  Recently. 
upon  examining  the  country  between  Copmanhurst  and 
Guyra,  I  found  that  a  very  large  carboniferous  area  has 


Queensland-Northern  New  South  Wales  Artesian  Wate 
bearing  Basin  is  separated  from  the  diamond  fields  b; 
Triassic  coal  measures  called  the  Western  Secondar; 
and  Tertiary  Beds.  There  is  a  noticeable  dissiniilarit; 
geologically  along  the  respective  sections  in  the  matt, 
of  erosion.  The  New  England  Plateau  has  yielded  t 
erosive  forces  at  three  different  periods,  the  firs 
synchronising  with  the  doleritic  eruptions  which  penetrate 
the  carboniferous  rock ;  the  second  dealt  with  euritic  an' 
appelitic  granites,  quartz,  porphyries,  felsites,  and  diorite 
which  pierced  the  Silurian  and  Devonian  formation 
bringing  with  them  gold,  tin,  copper,  and  other  metal! 
ferous  minerals ;  whilst  the  third  era  is  contemporary  wit 


Scale  140  miles  to  1  inch. 


been  destroyed  by  these  volcanic  pipes  and  fissures,  thus 
corresponding  in  a  remarkable  manner  with  that  Eastern 
portion  of  South  Africa  situated  between  the  26th  and 
29th  par.  in  south  latitude  as  far  as  their  intersection  by 
the  28th  degree  of  east  longitude.  In  short  the  1523 
of  east  longitude  where  it  intersects  the  29th  and  30th 
parallels  of  south  latitude  in  this  State  are  as  nearly  as 
possible  identical  in  geology  and  mineralogy  with  the  same 
latitudinal  bearing  intersected  by  the  28°  of  east  longitude 
in  South  Africa.  In  the  New  South  Wales  section  quoted, 
onlv  the  Ashford  Coal  Measures  to  the  north  of  Inverell 
and  the  Clarence  Coal  Measures  at  and  near  Coaldale 
have  escaped  destruction.  Then  again,  the  Cape  Free 
State  diamond  area  quoted  is  separated  from  the  Great 
Artesian  Water  Basin  underlying  Bechuanaland  and 
Namaqualand  by  the  Upper  Karroo  beds,  just  as  the 


ourselves  in  that  the  basalts  and  tuffs  of  the  Tert 
period  which  cover  the  two  previously  mentioned  det 
are  now  being  swept  by  the  board,  revealing  in  many  p 
isolated   deposits   of   diamonds   associated   with 
other   minerals   and  gem   stones.     The   more  notabl 
these  deposits  are  at  present  being  worked  at  Sole 
Hill,  the  Old  Farm,  the  Mount  Ross,  the  Crown  J 
the  Streak  of  Luck,  and  the  Malacca  Tin  and  I 
Mines  situate  on  the  Copeton  Diamond  Fields, 
these  mines  in  particular,  called  the  Round  Mount.  • 
personally  inspected  and  tested  by  myself  and  f 
contain  excellent  white  and  vellow  diamonds  of  a  goo 
I  may  state  that  Mr.  Cant  "sold  me  a  parcel  of  dian  J 
taken  from   this  mine  which  included  one  wcighir- 
carats  and  one  weighing  lj  carats  which  were  of 
octahedron  shape,  spotless  and  flawless,  thus  conn: 
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what  has  boen  stated  over  and  over  again,  that  there  are 
diamonds  in  that  rogioo  of  good  conimorcial  size.  No 
■uiuilar  erosion  on  anything  like  the  scale  oxhibitcd  in  this 

proceeding   botw i   Pretoria  and  Kimborloy  in 

South  Africa,   fur   which   reason   thoso   who  are  engaged 
:n  the  local  industry  nuist  not  jump  at  hasty  conclusions. 
My  personal  observations  are  that   diamonds  have  boen 
fotnd  not  only  by   .Mr.   A.   R.  Pike  in  the  matrix  in  (he 
Donnamia    Mini'   at    Oakoy   Crook   and    by    myself,    but 
also   by   my   own    independent    staff   of    men    who    won' 
employed   to   confirm   or   refute    Mr.    Pike's   remarkable 
i.     The     specimen     of     dolerito     exhibited     this 
■vening  is  similar  to  the  specimen  containing  a  diamond 
vfaich    Mr.    Pike    has   exhibited    to    Professors   Sir    Wm. 
>ookes     and     David,     among     others.     The     inference, 
herefore,  is  that  the  Inverell  Division  of  Now  England, 
liamonds  havo   been   found   in   tho  dolerito  dyke 
Mentioned,   is   intersected   by  a  series  of  dykes  running 
lorth  and  south  approximately,  and  connecting  with  pipes, 
t  being  understood  that  tho  subsequent  deposition  of  ba- 
nk of  the  Tertiary  period  has,  in  the  majority  of  instances, 
ibseured  tho  pipes,  craters,  cores  and  plugs.     My  men 
'pooed  the  Donnamia  Dyke  at  two  levels  so  as  to  obtain 
he  exact  magnetic  bearing,  which  is  10°  west  of  north  by 
0'  east  of  south,  the  thickness  of  the  principal  body  being 
t>  ft.  0  in.     The  matrix,  which  decomposes  on  exposure 
j  the  atmosphere  with  a  facility  almost  oqual  to  that 
btaimug  in  connection  with  tho  "  bluo  "  extracted  from 
•  ■nth  African  pipes,  is  extremely  hard  in  tho  lower  level, 
wm    nine   loads   of   the    decomposed    matrix    my    men 
btained  two  beautifully  white  diamonds  which  weighed 
ujhtlv  under  one  carat,  unspotted  and  unfractured. 
Mr.  Pike  and  his  party  indicated  to  me  another  matrix 
■rniation  at  Staggy  Creek  since  called  the  Alfredamia 
'uated  on  property  owned  by  Mr.   A.   F.   Kemp 
Qowrie.     The  return  of  770  diamonds  weighing  175  1  /32 
rats  from  200  loads  of  the  overlying  alluvial   containing 
uch  decomposed   dolerito,    although   satisfactory,    does 
t  convey  any  definite  estimate  as  to  the  value  of  the 
atrix  itself.     Since  that  work  was  carried  out,  however, 
have   seen    several    most     promising-looking     matrix 
alities  in  the  New  England  Plateau,  and  to  the  south- 
*t  of  the  Donnamia  Mine,  finding  the  conditions  which  I 
d  all  along  hoped  to  find,  namely,  a  pipe  intact,  and  a 
ne  that  has  been  deprived  of  its  crater  and  exterior  rock 
.  erosion,  both  containing  diamond  associates.     I  ha\  e, 
iTefore.  been  led  to  believe  that  a  chain  of  pipes  will  be 
ind  stretching  from  the  contact  of  the  coal  measures  at 
hford  with  the  Secondary  Beds  along  the  line  of  contact, 
rough  Warialda,  Bingara,  the  Copeton  Diamond  Fields, 
N'axrabri,  thence  to  Boggabri.  Gunnedah,  Napier,  and 
lgong  to  Rylstone,  as  the  Western  Series,  corresponding 
'h  the  Griqualand  West  series  of  pipes  in  South  Africa, 
ilst  an  eastern  series  will  most  probably  be  found  along 
'  New  England  Plateau  between  Tenterfield,  Deepwater, 
■n   Innes,    Oban,    GuyTa,    and     Walcha,     which     will 
Tespond  with  the  Premier  Transvaal  Crater  and  other 
tere.     The     Eastern      Watershed     has     undoubtedly 
iveyed  many  diamonds  and  associated  minerals  to  the 
t  into  the  Clarence  Basin,  just  as  the  Western  Water- 
d   has   conveyed   diamonds,   tin,    and   other   minerals 
Newsteod,   Elsmore,   Gilgai,   Toppers   Mountain 
•itufer,    Tingha,    Copeton,    into    the    Gwydir.     I 
"m  returns  published  by  the  Mines  Dept.,  Sydney, 
•  carats  of  diamonds   have    been   registered 
'the  output  of  this  State,  valued  at  £120,407,  with  an 
<  'Unatory  note  that  the  returns  cannot  possibly  reflect 
I  omplete  and  correct  record. 

m  elusion  I  may  state  that  I  have  not  been  able  to 

matrix  of  the  topaz  or  wolfram,  although  I  have 

voral  water-worn  pebbles  containing  half  wolfram 

,0P»z.  thus  suggesting  that  at  some  spot  in  the  New 

•  :land  Plateau  both  occur  in  situ  together. 

am  referring  to  the  topaz  because  it  is  really  a  most 

<;  associate  of  the  diamond  in  the  alluvial,  cutting 

polishing  extremely  well,  and  being  saleable  in  many 

ries  as  a  substitute  for  the  diamond  itself.     The 

<"  tralian  diamonds  are  hard  but  extremely  fiery  when 

n  fact,  I  cannot  imagine  anything  more  beautiful 

rilhant  than  a  cut  one-carat  stone  and  upwards  from 

Copeton  region  set  in  a  lady's  pendant  or    tiara. 


Carbons  or  borts  are  found  a iated  therewith  of  great 

hardness  and  specially    adapted   as   diamond   drills.        The 

Government  would  be  oxi Lingly  well  advised  to  equip 

an  expert  geological  and  prospecting  expedition  to  mace  a 
systematic  investigation  throughout  the  an  od  to 

in  this  paper,  for  certain  it  is  that  Booner  or  later  diamonds 
will  be  found  in  the  deep  alluvial  leads  of  this  State  and 
in  matrices  which  will  be  profitably  worked. 

From  a  test  working  at  the  Ufredamia  mine,  Inverell, 
extending  over  230  hours.  200  loads  were  examined, 
yielding  770  diamonds  which  weighed  in  all  175  carats, 
and  woro  valued  at  £150  ;  80%  were  white,  and  20% 
yellow  ;  and  they  were  singularly  freo  from  carbon  spots. 
Very  few  wero  octahedral  in  shape.  The  associated 
minerals  wore  tin  (about  1  owt.),  garnet,  sapphire,  topaz, 
zircon,  and  tourmaline. 

During  my  residence  on  the  field  a  total  of  4062 
diamonds  have  passed  through  my  hands,  which  I  have 
classified  as  under  : — 


2-12 
1004 

4S2 

22 
263 

12 

60 

:i 
2 
2 


Colour. 


Remarks. 


Value 
per  carat. 


Colourless  crystals 

Straw,  yellow  or  bye- 
waters 

Light  yellow- 
Raw  siennas 

Steel  grey  granulated 
borts 

Black  borts  (Copeton- 
ado) 

Mixed  specks  and  clea- 
vages 

Blue  white 

Pink 

Port  wine 


5%  contained 

Mirk  specks 
20%  cleavages  or 
fractured  stones 

picks  and 
3%  cleavages 


£    8.     d. 
0  16     3 


0  10     0 

0  13     3 


ii   in 
4     0 


5    0     0 
0     9     6 


0     0 

0 

7     0 

0 

3     0 

u 

4062 


The  black  specks  on  the  colourless  crystals  were  mostly 
near  the  surface  and  could  be  removed  in  cutting  without 
much  loss.  These  and  the  two  following  lots  compared 
very  favourably,  weight  for  weight,  with  selected  Vaal 
River  diamonds.  So  far  there  does  not  appear  to  be  any 
market  in  Australia  for  the  borts,  for  which  £4  per  carat 
was  paid  on  the  field.  These  are  considered  to  be  equal 
in  value  to  Brazilian  carbonados  for  use  in  diamond  drills, 
and  should  be  utilised  in  Australia,  where  so  much  diamond 
drilling  is  carried  on. 

As  is  well  known,  Australian  diamonds  are  considerably 
harder  than  those  from  South  Africa,  hence  it  would  seem 
that  Mohs's  scale  will  require  extension  to  include  these 
stones. 


LECTURE    ON    CATALYSIS. 

BY     P.    SABAT1EB. 

Professor  of  Chemistry,  University  of  Toulouse. 

\hstract  of  a  lecture  delivered  at  King's  t  ollege,  London. 
Rev.  Gen.    Chim.     Pure  et   AppL,    1914.  17,   185— 193. 

Definition.— Catalysis  is  the  name  given  to  certain 
chemical  processes  induced  by  the  presence  of  substances 
which  apparently  take  no  part  in  the  reactions.  Thus, 
hydrogen  peroxide  in  dilute  solution  decompose! 
slowly  into  water  and  oxygen  :  when  a  little  platinum 
black  is  dropped  in.  effervescence  takes  place,  shewing  the 
rapidity  of  the  decomposition  induced  by  the  platinum 
black  "  The  latter  can  be  recovered  unchanged  by 
filtration  and  can  bo  used  again  indefinitely  to  induce 
the  same  decomposition.  The  platinum  black  is  called 
the  "  catalyst." 

Commonness  of  catalytic  reactions  — V  cry  many  catalytic 
reactions  are  known,  occurring  in  all  branches  of  chemistry. 
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Many  reactions  resemble  catalytic  ones  in  that  the  presence 
of  substances  which  are  apparently  inactive,  serves  either 
to  accelerate  or  to  retard  the  change.  The  reactions 
include  decompositions,  as  with  hydrogen  peroxide ; 
combinations,  e.g.,  the  union  of  hydrogen  with  oxygen, 
and  the  direct  oxidation  of  sulphur  dioxide  induced  by 
spongy  platinum,  the  commercial  application  of  which 
was  suggested  half  a  century  ago  by  the  English  chemist 
P.  Pelegrin ;  and  double  decompositions,  such  as  the 
formation  of  esters  from  alcohols  and  acids  in  contact  with 
certain  oxides. 

Solid  catalysts. — Solid,  liquid  and  gaseous  substances 
may  act  as  catalysts.  The  most  numerous  catalysts 
are  solids,  and  include  metals,  oxides,  chlorides  and  other 
salts.  Since  solid  catalysts  remain  unchanged  by  use, 
they  evidently  act  only  at  the  surface,  and  for  equal 
weights,  the  activity  will  be  in  proportion  to  the  area  of 
surface,  that  is,  to  the  fineness  of  the  particles.  Platinum 
black  is  more  active  in  proportion  to  its  lightness  and 
porosity.  Xickel  foil  and  filings  are  only  slightly  active, 
whilst  the  activity  of  finely-divided  nickel,  prepared  by 
reducing  the  oxide  with  hydrogen  or  carbon  monoxide, 
is  very  great.  Some  solid  substances,  however,  only  act  as 
catalysts  when  dissolved,  and  thus  resemble  liquid 
catalysts,  the  activity  being  in  proportion  to  the  mass 
present  ;  examples  are,  iodine  in  processes  of  chlorination, 
and  aluminium  chloride  in  the  Friedel-Crafts  reaction. 

Gaseous  catalysts. — These  are  less  common  than  solid  or 
liquid  catalysts  ;  their  activity  is  generally  in  proportion 
to  the  mass.  Examples  are  :  the  action  of  nitrous  vapours 
in  the  manufacture  of  sulphuric  acid  by  the  chamber 
process,  and  the  action  of  aqueous  vapour,  the  presence  of 
which  has  been  shown  by  Dixon  and  Baker  to  be  necessary 
for  the  oxidation  of  hydrogen  and  of  carbon  monoxide, 
and  for  the  combination  of  gaseous  ammonia  with  hydro- 
chloric acid. 

Theories  of  catalysis. — Berzelius,  who  first  called 
attention  to  the  phenomenon,  offered  no  real  explanation, 
but  suggested  that  catalysis  was  due  to  a  change  in  the 
polarity  of  the  atoms  concerned.  The  importance  of  a 
fine  state  of  division  of  the  catalyst  has  suggested  a 
physical  explanation,  long  unchallenged.  According  to 
this  theory,  when  platinum  black  is  introduced  into  a 
mixture  of  oxygen  and  a  combustible  gas  (hydrogen, 
alcohol  vapour,  etc.),  the  gases  are  absorbed  rapidly  by 
the  porous  material  which  attracts  them  to  its  surface, 
and  the  gases  thus  absorbed  are  subject  to  increased 
pressure  and  a  local  rise  of  temperature,  both  of  which 
conditions  assist  the  chemical  interaction  of  the  gases. 
The  products  are  immediately  removed,  and  replaced  by 
a  fresh  quantity  of  the  original  gases,  and  so  the  reaction 
continues.  The  heat,  set  free  by  compression  and  by  the 
combination  of  the  gases,  accelerates  the  action,  and  the 
platinum  may  even  become  incandescent.  The  function 
of  the  catalyst  is  thus  to  produce  a  local  increase  of 
pressure  and  temperature,  so  as  to  reuder  possible, 
apparently  at  ordinary  temperatures,  a  reaction  which 
normally  occurs  only  at  higher  temperatures.  Ostwald 
regards  the  catalyst  simply  as  the  accelerator  of  a  possible 
reaction  which  would,  without  the  catalyst,  take  place 
slowly,  and  sometimes  so  slowly  as  to  be  incapable  of 
detection.  This  theory  does  not  offer  an  explanation  as 
to  the  attraction  of  certain  gases  and  not  others  by  the 
surface  of  the  catalyst ;  thus,  platinum  black  must  be 
supposed  to  attract  hydrogen  and  oxygen,  but  not  aqueous 
vapour.  Further,  certain  catalytic  actions  are  effected  by 
platinum  foil  or  wire,  as  well  as  by  platinum  black.  A 
platinum  spiral,  heated  to  expel  gases  from  its  surface, 
and  held  over  methyl  alcohol,  causes  oxidation  of  the 
vapour  to  formaldehyde,  the  heat  generated  keeping  the 
metal  incandescent.  A  large  sheet  of  platinum  foil, 
slightly  heated  and  held  above  an  unlighted  Bunsen 
burner  causes  combination  of  the  gas"  and  air  ;  the  foil 
becomes  incandescent  and  may  start  a  flame.  In  these 
cases,  the  porous  solid  is  not  present.  Moreover,  in  the 
physical  conception  of  catalysis  the  important  differences 
in  the  effects  of  various  solid  catalysts  having  the  same 
structure  and  state  of  division,  are  ignored.  Zinc  oxide  and 
titanic  oxide  are  physically  similar  but  act  very  differently 
on  formic  acid  vapour  at  300°  C.  With  zinc  oxide,  equal 
volumes   of  carbon    dioxide    and    hydrogen   are   formed, 


whilst  with  titanic  oxide,  water  and  carbon  monoxide  alone 
are  produced.  The  physical  explanation  of  catalysis  is 
not  applicable  to  liquid  and  gaseous  catalysts  which  form  a 
homogeneous  mixture  with  the  reacting  substances.  A 
rational  theory  of  catalysis  must  be  based  on  the  chemical 
action  of  the  catalyst  which  can  unite  with  some  of  the 
reacting  substances  to  form  an  unstable  intermediate 
compound. 

Reciprocal  catalysis. — Two  chemical  systems,  which  arc 
themselves  stable  though  capable  of  undergoing  change, 
such  as  hydrogen  peroxide,  and  chromic  acid  solution 
mixed  with  sulphuric  acid,  will,  when  mixed,  act  catalytic- 
ally  one  on  the  other,  the  two  changes  taking  place 
simultaneously  in  identical  proportions.  The  hydrogen 
peroxide  and  chromic  acid  are  both  decomposed,  and  the 
same  quantity  of  oxygen  is  generated  from  each.  This 
indicates  that  the  cause  of  the  decomposition  is  the 
formation  of  an  unstable  compound  of  3  mols.  H20o  and 
i  mols.  CrOjH,.  This  compound  is  decomposed  as 
quickly  as  it  is  formed,  into  free  oxygen,  water  and 
chromium  sesquioxide  which  dissolves  in  the  sulphuric 
acid.  This  intermediate  compound  can  be  isolated  by 
suitable  means.  When  dilute  solutions  are  used,  instead 
of  oxygen  being  evolved,  a  blue  liquid  is  produced.  The 
blue  substance  can  be  extracted  with  ether,  and  isolated 
by  evaporating  at  — 20°  C.  At  the  ordinary  temperature 
this  substance  decomposes  into  oxygen,  water,  and 
chromium  sesquioxide.  A  similar  example  is  the  inter- 
action of  hydrogen  peroxide  and  potassium  permanganate, 
and  the  existence  of  an  intermediate  unstable  compound 
must  be  assumed  in  this  case  also. 

Ordinary  catalysis. — By  analogy,  it  may  be  concluded 
that  the  catalyst  combines  rapidly  with  one  of  the  sub 
stances  present,  and  the  compound  formed  reacts  quickly 
with  the  other  substances,  setting  free  the  catalyst  which 
can  act  again  in  the  same  manner  indefinitely.  The 
intermediate  compounds  can  sometimes  be  readih 
detected,  when  they  are  stable  at  some  other  tempeiatup 
than  that  of  the  catalytic  reaction.  Thij  is  the  cas< 
in  the  production  of  ether  or  of  ethylene  from  alcoho 
by  means  of  sulphuric  acid.  Concentrated  sulphun 
acid  combines  with  alcohol  to  form  ethyl-sulphuric  acid  s— 

C2H5.OH-fSO,H2=SO,H.C2H6+H20. 
If  the  liquid  be  kept  cold,  no  further  change  occult 
On  heating  to  60°  C.  in  the  presence  of  an  excess  o 
alcohol,  the  latter  reacts  on  the  ethyl-sulphuric  acid  t 
give  ether,  which  distils  off,  and  sulphuric  acid  whic 
again  combines  with  alcohol : — 

C,Hv0H+S0,H.C2H5HC2H5),0+S0,Ht, 

the  sulphuric  acid  thus  acting  as  catalyst  in  the  reaction  :- 

i,(C2H5.OH)=H20+(C2H5)20. 

A  small  quantity  of  acid  can  in  this  way  transfon 
a  large  quantity  of  alcohol  into  ether.     If  the  liquid 
quickly  heated  to  over  150°  C,  the  reaction  is  differen 
The  ethyl-sulphuric  acid  is  decomposed  with  formation  i 
ethylene  and  sulphuric  acid  : — 

S01H.CjH5=C2H,+S01H2. 

The  acid  thus  formed  acts  again  in  the  same  way,  servii 
as  catalyst  in  the  reaction  : — 

C,H5.OH=C,H4+H20. 
The  intermediate  compound  in  both  of  these  r> 
is  easily  detected,  since  it  is  stable  at  a  lower  temperatin 
Another  example  is   furnished   by   Squibb's  method  * 
the  production  of  acetone.     The  vapours  of  acetic  acid  a 
passed   over   calcium   carbonate   at   .500°  C.     The  init 
reaction  is  evidently  the  formation  of  acetate : — 
CaCO3+2{CH3CO2H)=CO2+H2O+(0HJCO.)2Ca. 

Below  400°  O,  the  reaction  produces  calcium  acetate  win 
is  stable  at  that  temperature,  but  at  500°  C.  .the  acet; 
is  decomposed  into  acetone  and  calcium  carbonate  :- 

(CH3.C02)2Ca=CaCOs+CH3CO.CHs, 

and  a  small  quantity  of  calcium  carbonate  can  thus  chai 
any  quantity  of  acetic  acid  into  acetone.  In  both  til 
examples,  it  is  impossible  to  overlook  the  intennedi 
compound  which  serves  as  a  step  in  the  reaction. 
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■nally  tin'  intermediate  compound  eannol    be  detected 
wiih   certainty    because   it    is   not    sufficiently   stable   at 

nt\  temperature  to  be  isolated.      Tins  is  the  ci 

tf  the  catalytic  reactions  induced  by  platinum  or  finely 
divided  metals.  But  some  idea  of  what  occurs  can  bo 
formed  bj  analogy.  Platinum  black,  when  introduced 
mixture  of  alcohol  vapour  and  air,  fixes  oxygon  on 
its  surface  in  the  form  of  a  true  chemical  compound,  such 
.it  1'ti  i.  ami  the  oxide  reacts  immediately  with  the  alcohol 
va|s'ui"  to  form  aldehyde,  the  platinum  being  set  free  and 
acting  again  in  the  same  way  indefinitely.  Similarly, 
reduced  nickel  placed  hi  a  mixture  ol  hydrogen  and 
buene  vapour,  fixes  hydrogen  on  its  Burfacc  in  the  form 
of  a  thin  layer  of  an  unstable  hydride,  such  as  \ill... 
At  a  suitable  temperature,  about  180°  C,  this  hydride 
mmediately  with  the  benzene  vapour,  forming 
qyelohexane,  and  the  nickel  is  regenerated  and  acts  again 
it)  the  same  way. 

libli  catalysis.  It  frequently  happens  that  the 
iimtolili  intermediate  compounds  formed  by  the  catalysts 
Ota  determine  the  reaction  in  either  direction.  Thus. 
platinum  black  absorbs  free  oxygen  and  yields  i1 
immediately  to  oxidisablc  substances,  but  it  can  also, 
l.y  virtue  .if  t  he  same  affinity,  take  oxygen  from  substances 
capable  of  readily  losing  it.  When  platinum  black  is 
d  nit"  hydrogen  peroxide,  the  platinum  immediately 
up  oxygen,  forming  the  unstable  oxide,  which 
decomposes  at  nine.  Platinum  black  thus  acts  as  catalyst 
n  processes  involving  the  addition  or  the  removal  of 
■  avuiii.  according  to  circumstances.  Finely  divided 
copper  or  nickel  placed  in  an  atmosphere  of  hydi 
fix  the  gas  temporarily  and  pass  it  mi  to  other  substances. 
aely,  in  the  presence  of  substances  capable  of  giving 
n|i  hydrogen,  these  metals  take  up  hydrogen,  which  is 
immediate!]  set  free  llms  aldehydes  passed  with  excess 
of  hydrogen  over  nickel  below  _'i»>  C.  form  the  corres- 
ponding primary  alcohols.  ( 'onverscly,  the  vapours  of  the 
|iriiuarv  alcohols,  passed  over  nickel  at  -olV  t '.  are  decom- 
posed into  aldehydes  and  hydrogen.  Cases  of  this  kind 
■ire    very    numerous.      In    conjunction    with    Mailhe    the 

nithor  has  shown  that  the  va] i  of  phenol  when  passed 

ii    i    at     150    C.    loses    water    and    is    converted 

into  phenyl  cth.r      Later,  the  author  and   Espil  showed 

that  a  mixture  of  phenyl  ether  and  water  vapour,  passed 

ever  thoria   at    450°  C.    readily   forms    phenol.      The    two 

reactions  occurring  at   the  same  temperature  necessarily 

do  not  proceed  to  completion.     A  similar  inversion  of  the 

of    the    catalyst    is    often    met    with.     The    recent 

researches   of    Bourquelot    have   shown    that    emulsin,    a 

ramble  organic   catalyst,    not    only   effects   hydrolysis   of 

.'lucoeidos.  but  can  very  often  lead  to  the  formation  of  the 

same  glucosides  by  dehydration. 

Influence  of  lli>  mats  of  the  catalyst. — The  catalyst  thus 

-  t"  play   an  active  part  in  the  reactions  which  it 

letexmines.     The  temporary  combination  of  the  catalyst 

vith  one  of  the  reacting  substances  makes  the  reaction 

"Jesible,  and  a  small  amount  of  the  catalyst  can  change  a 

iintitv   of   the   reacting  substances,   because   the 

is  regenerated  by  the  rapid  decomposition  of  the 

ntennediate  compound.     There  is  thus  no  definite  relation 

•etween  the  mass  or  the  active  surface  area  of  the  catalyst 

•nd  the  weight  of  the  substances  which  it  can  produce. 

'he  reactions  will,  however,  be  more  rapid  as  the  quantity 

V0f    is   greater.     Their   velocity    will    I.e.    in  some 

•  '   least,   proportional  to  the  mass  of  the  catalyst 

n  a  homogeneous  system,  or  to  the  surface  in  the  case  of 

1  catalysts  which  act  only  at  their  surface. 

This  chemical  conception  of  catalysis  has  led  the  author 

h  his  pupils  to  the  discovery  of  new  facts,  which  may 

tped  under  two  headings,  catalysis  (1)  by  metal's 

by  oxides. 

Catalysis  by  Metals. 

In     a    scries     of    researches    extending    over     nearly 

years,    m    collaboration    with     Senderens,     Mailhe 

oul   Espil,  it   has  been  shown  that  the  common 

i  er,     cobalt,     and     especially     nickel. 

le  state  of    division  such  as  is  produced  in    the 

auction  of  the  oxides  by  hydrogen,  carbon  monoxide 

•1  vapour,  form  very  active  catalysts  in  processes 


of   addin  ■   or   with. Inn.    ,  md     n    mob  i  nlai 

decompositions 

l  in  catalytic 
action  ol  finelj  divided  platinum  had  been  used  ohiefly 
for  effecting  oxidat  inly  in  few  ci  power 

ol   effecting   the   addit  ion   ol    nydi  ogi  n    bo  n 

These  were  the  conversion  ol   nit ode  into  ami a 

(Kuhlmann,   1838),  I  hi  on  ■>!  iodim    h  it  b 

hydrogi       I  rinder,   I8S2),  the  conversion  of  hydro- 

cyanic acid  into  methylamine  (Debus,  1862),  ami  the 
production   oj   ethane  from  de   Wilde,    1874). 

In  Is:  it.  the  ant  In  n    I  i  1 1  with  Senderens,  that  in  the 

presence  of  reduced  nickel,  free  bj  a  very   Ion 

■  mperat  ore  can  rapidlj  chs  a 

it  has  si  in  >■  Keen  shown  that  this  catalytic  action  ol  uiokel 
is  quite  general  and  is  capable  of  i  Id  tion  of 

i  in  not  only  in  known  reactions  usually  carried  out 
by  means  of  ordinary  reducing  agents  (zinc  and  hydro- 
chloric acid,  sodium  amalgam  and  water,  concentrated 
bydriodic  acid,  etc),  but  also  in  other  n  ictions  which 
could  not  be  effected  by  the  old  methods.     The  method 

employed  for  volatile  sill. stances  is  very  simple  ;    n 
necessary  to  pass  them  together  with  hydrogen  in  i 
through  a  column  of  reduced   nickel   kept   at   a  suitable 
temperature.     In    this    way.    nitro-compounds    can    la 
converted    into    amines,  e.g.,  nitrobenzene   into  aniline. 
Ethylenio  and  acetylenic  compound     •••  readily  converted 
into    saturated    compounds.      Aliphatic  aldehydes   and 
ketones  yield  the  corresponding  alcohols,  and  anui 
readily  obtained  from  nit  riles,  i.vmu  s  and  aim  i 
monoxide  and  dioxide  are  converted  into  methane,  and 
this  may  possibly  be  the  basis  of  an  important  commercial 
process  for  manufacturing  from  water  gas  or  coal-gas  a 
lighting  gas  rich  in  methane  and  having  a  high  cal 
power.     The  in. .si  valuable  application  ol  the  new  method 
is  tho  formation  of  eyelohexane  derivatives  by  the  addition 
of  0  atoms  of  hydrogen  to  the  benzene  nucleus.      By  simply 
passing    benzene    vapour    with    hydrogi  i  duced 

nickel  at  180° C,  the  benzene  is  completely  converted 
into  eyelohexane.  Jn  tie  same  way,  phenol  is  converted 
into  cyclohexanol,  and  aniline  into  cyclohexylamine. 
In  conjunction  with  his  pupils,  the  author  has  shown  the 
addition  of  hydrogen  to  aromatic  compounds  by  means 
of  nickel  to  be  almost  general,  and  tins  should  form  the 
starting  point  for  important  synthetic  manufacturing 
processes.  Thus,  the  p-cyclonexanol  formed  from 
y-cresol  may  serve  as  the  raw  material  for  the  manufacture 
of  caoutchouc.  Hydrocarbons  with  multiple  or  complex 
nuclei,  naphthalene,  anthracene,  phenanthrene,  tcrpenos, 
etc.,  can  also  be  caused  to  combine  with  hydrogen  by 
means  of  reduced  nickel. 

Conditions  necessary  for  tin  addition  of  hydrogen. — 
Certain  conditions  are  essential  for  the  success  of  the 
process.  The  temperature  must  be  kept  within  certain 
limits,  which  are  wide  in  some  eases,  as  with  nitro-  and 
ethylenic  compounds,  but  narrow  in  others.  The  reduction 
of  benzene  cannot  be  effected  above  250  C.  ;  at  higher 
temperatures  eyelohexane  loses  hydrogen.  The  best 
temperature  is  usually  about  180  C.  The  catalyst 
should  be  prepared  in  the  reaction  tube  itself,  by 
reducing  with  hydrogen  an  oxide  as  free  as  possible  from 
chloride  and  sulphate.  The  oxide  obtained  by  calcining 
at  dark  red  heat  nickel  nitrate  prepared  from  commercial 
nickel  and  nitric  acid  is  generally  used.  The  nickel  is 
more  active  the  lower  the  temperature  at  which  it  is 
prepared,  and  the  lighter  the  oxide  from  which  it  is  formed. 
The  metal  obtained  by  reducing  the  green  hydroxide 
below  300°  C.  is  exceedingly  active  and  often 
molecular  changes  in  compounds  -  talysis. 

Nickel  reduced  above  760  C  will  not  convert  benzene 
into  eyelohexane,  but  will  change  nitrobenzene  into 
aniline*  An  essential  condition  is  the  conservation  of  tie- 
catalyst,  the  activity  of  which  may  be  spoiled  by  impurities 
in  the  hydrogen  or  in  the  reacting  substances,  t  hlorine. 
bromine,"  iodine  and  sulphur  arc  specially  harmful  in  the 
case  of  nickel.  In  conjunction  with  BspiL  the  author  has 
recently  shown  that  the  humidity  of  the  hydrogen  has 
no  unfavourable  effect,  and  is  favourable  in  certain  cases. 
But  while  it  is  useless  to  dry  the  gas,  it  is  necessary  to 
purify  it  thoroughly.  This  may  be  done  by  passing  it 
over  copper   turnings   heated   to  dull   redness   and   then 
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over  moist  potash.  It  has  beeu  supposed  that  traces  of 
chlorine,  bromine,  iodine  or  sulphur  would  immediately 
render  the  nickel  inactive,  but  this  is  not  the  case.  Benzene 
containing  0-5%  of  iodine  can  be  converted  into  cyclo- 
hexane,  and  during  an  experiment  lasting  several  hours, 
150  c.c.  of  the  solution  was  treated.  On  breaking  the  tube, 
the  first  half  of  the  column  of  nickel  was  found  to  have 
taken  up  iodine  and  was  inactive,  and  the  second  half 
was  unaltered  and  was  capable  of  continuing  the  reaction. 
Thus  the  destruction  of  the  catalyser  by  iodine  took  place 
slowly  through  successive  layers,  and  in  the  actual 
experiment  250  c.c.  of  cyclohexane  could  have  been 
obtained    before   the   tube    became   inactive.     A   similar 


result    was    obtained    with    benzene   containing    10%    of 
carbon  bisulphide. 

Addition  of  hydrogen  in  a  liquid  medium. — Reduced 
nickel  effects  the  combination  of  hydrogen  with  numerous 
substances,  which  need  not  necessarily  be  in  the  gaseous 
state.  When  a  current  of  hydrogen  is  passed  through  a 
fatty  oil,  such  as  earthnut  (arachis)  oil  at  180°  C,  in  which 
reduced  nickel  is  suspended,  the  oleic  esters  are  converted 
into  stearic  esters  and  the  reaction  is  completed  in  a  few 
minutes.  The  oil  changes  to  a  fat,  which  sohdifies  on 
cooling.  This  conversion  of  oils  into  fats  is  usually 
accompanied  by  deodorisation.  It  is  now  the  object 
of  important  industrial  applications. — A.  T.  L. 
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Patents. 

Steam  ;    Generation  of .     C.   D.   McCourt,  Streatham 

Common,  and  Bonecourt  Surface  Combustion,  Ltd., 
London.  Eng.  Pats.  11,958  and  11,959,  May  22,  and 
26,255,  Nov.  15,  1913. 
Liquid  or  semi-fluid  fuel  is  fed  into  a  heated  chamber, 
with  a  regulated  supply  of  air.  The  liquid  is 
volatilised  and  partially  burned  in  this  chamber  and  the 
mixture  of  air  and  gas  or  vapour  passes  into  a  chamber 
fitted  for  surface  combustion,  or  into  tubes  filled 
with  lumps  of  porous  refractory  material. — W.  H.  C. 

Steam  ;    Generation  of ,  feed  water  heating,   and  the 

heating  of  liquids.  P.  St.-G.  Kirke  and  Bonecourt 
Surface  Combustion,  Ltd.,  both  of  London.  Eng.  Pat. 
26,769,  Nov.  21,  1913. 
Heating  tubes  are  provided  with  refractory  material 
for  promoting  surface  combustion,  and  with  a  further 
quantity  of  refractory  material,  through  or  over  which 
the  combustion  products  pass  so  that  their  heat  is  trans- 
mitted rapidly  to  the  liquid.  The  first  part  of  the  tube 
forms  a  mixing  chamber  for  the  air  and  gas,  in  which 
combustion  begins,  so  that  the  gases  need  not  be  forced 
through  the  refractory  material  at  a  speed  greater  than 
that  of  propagation  of  the  flame,  and  a  lower  pressure 
can  be  used.  The  front  end  of  the  mixing  chamber  is 
open  to  the  air  and  one  or  more  gas-supply  nozzles  are 
arranged  to  deliver  into  the  open  end.  A  refractory 
sleeve  in  the  mixing  chamber  forms  a  restricted  outlet 
for  the  partly  burnt  gases.  (See  also  Eng.  Pats.  29,430 
of  1909,  4362  of  1910,  and  11,958  of  1913  (this  J.,  1910, 
1448;    1911,  406  and  supra).— A.  T.  L. 

Evaporating   frothing    liquids  ;     Apparatus   for .     F. 

Seeger,     Magdeburg,     Germany.     Eng.     Pat.      12,265, 

May  26,  1913. 
The  vapour  and  froth  pass  from  a  tubular  evaporator 
first  into  a  frotn  chamber  situated  above  and  thence 
through  a  turbine  separator  into  the  first  separating 
chamber  where  the  froth  bubbles  are  broken  up  owing 
to  the  lower  pressure  which  exists  in  this  chamber.  The 
vapour  then  passes  through  an  impact  separator  into  a 
second  separating  chamber  and  thence  to  a  third  from 
which  it  passes  to  the  condenser. — W.  H.  C. 

Evaporators  ;   Process  for  supplying  liquid  to in  which 

the  liquid  is  circulated.     A.-G.   fur   Vakuumverdampf- 
anlagen.     Ger.   Pat.   274,153,  July  23,   1911. 
The  liquid  is  injected  directly  into  the  lower  ends  of  the 
heating  tubes  from  nozzles  fitted  in  a  system  of  concentric 


or  parallel  supply  tubes.  Or,  the  liquid-supply  pipe, 
mounted  so  that  it  can  be  rotated,  may  be  provided 
at  its  upper  end  with  branch  tubes  fitted  with  nozzles, 
which  come  in  turn  below  the  heating  tubes  as  the  liquid- 
supply  pipe  is  rotated. — A.  S. 

Fractionising  and  cooling  the  constituents  of  products  of 
distillation,  boiling  at  higher  temperatures  ;    Process  for 

and  condensing  apparatus  for  carrying  the  process 

into    effect.    J.    Fischer,    Vienna.     Eng.    Pat.    21,928, 
Sept.  29,  1913. 

The  vapours  are  cooled  by  the  condensed  liquid  which 
is  caused  to  flow  back  for  this  purpose  through  alternate 
cells  of  suitable  plate  condensers. — W.  H.  C. 

Separators  for  removing   impurities  from  fluids.     W.   H. 
Yardley,  Sheffield.     Eng.  Pat.  22,120,  Oct.   1,  1913. 

The  fluid  is  caused  to  impinge  against  helically  twisted 
strips  contained  in  a  chamber  (see  Eng.  Pat.  22,184  of 
1908),  whereby  the  suspended  impurities  are  deflected 
towards  a  collecting  chamber.  The  helical  strips  are 
protected  by  guards  open  at  the  bottom  so  that  the 
arrested  impurities  can  only  escape  in  a  downward 
direction.— W.  H.  C. 

Reactions  between  solids  and  gases  ;   Process  and  apparatus 

for   effecting at   high    temperatures.         Aluminium- 

industrie-A.-G.     Ger.  Pat.  272,385,  Dec.  10,  1912. 
The  solid  is  fed  on  to  a  funnel-shaped  hearth,  C  (see  fig.), 
from  a  hopper,  H,  and  heat  is  supplied  from  a  suitable 
source,   e.g.,   an   electric   arc,   disposed  above   the  centre 


of  the  hearth.     The  hearth  rotates  about  its  vertical  axi 
and   the  charge  gradually  moves  in  a  spiral  path  froi 
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the  outer  edge  to  the  centre,  being  spread  oat  as  a  thin 
layer  by  rilw,  F,  projecting  from  the  roof,  I).  The  gases 
art'  supplied  to  the  central  opening,  «  '.  Bow  outwards, 
ovit  tho  charge  on  the  hearth,  to  the  annular  ohannel, 
M.  and  are  discharged  through  O. — A.  S. 


homogeneous.  V.   Iff. 

Deo.  I.  L912.     A . I . i n 


Liquids;  Process  fur  rendering 
Berberioh.  Ger.  Pat.  273.HI7. 
to  Qer.  Pat.  269,640. 

A  modifikk  form  of  tho  apparatus  described  in  theprinoi 

pal  patent  (this  J.,  1914,  302).     The  liquids  are  supplied 
under  pressure  through  the  channel,  R,  and  pass,  on  the  one 


J 


hand  thiough  the  annular  passages,  P1?  and  T,  and,  on  the 
"ther  hand,  through  M  and  T„  into  the  outlet  pipe.  [I. 
Part  of  the  liquid  is  forced  into  the  culs-de-aac,  V  and  N, 
and  in  returning  therefrom  is  intimately  mixed  with 
liquid  flowing  in  the    opposite  direction. — A.  S. 

Purifying  and  cooling  hot  gases ;  Process  and  apparatus 

for and  the  condensation  of  vapours.     G.  F.  Jaubert, 

Paris.  Eng.  Pat,  14,420,  June  21,  1913.  Under  Int. 
Oonv.,  June  22,  1912. 

See  Fr.  Pat.  456,580  of  1912  ;  this  J.,  1913,  1095.— T.  F.  B. 

'rases  or  vapours  ;  Apparatus  for  treating with  liquids. 

1.  MoBoioki,  Freiburg,  Switzerland.  U.S.  Pat.  1,097,870, 
Ma]  26,  1914.     Date  of  appl.,  April  27,  1909. 

See  Fr.  Pat.  403,401  of  1909  ;  this  J.,  1910,  76.— T.  F.  B. 

G<ues;  Apparatus  for  the  chemical  transformation  of 

by  multiple  contact  action  at  regulatable  temperatures. 
I'  Wolff,  Leverkusen,  Germany,  Assignor  to  General 
Chemical  Co.,  New  York.  U.S.  Pat.  1,099,530,  June  9, 
1914.     Date  of  appl.,  Jan.  16,  1913. 

See  Fr.  Pat.  453,470  of  1913  ;  this  J.,  1913,  741.— T.  F.  B. 

r.itraetion  apparatus.  H.  A.  Gill,  London.  From  Har- 
burger  Eisen-  und  Bronzewerke  A.-G.,  Harburg,  Ger- 
many.    Eng.  Pat.  27.014.  Nov.  24,  1913. 

skk  Fr.  Pat.  465,640  of  1913  ;  this  J.,  1914,  633.— T.  F.  B 

"Paroling  fine-grained  admixtures  from  slimes  ;  Apparatus 

/or •     A.     Freygang,     Hamburg,     Germany.     U.S. 

Pat.  1,097,855,  May  26,  1914.  Date  of  appl.,"Xov.  6, 
1912.  J  Pl».  . 

•>>-  Bog.  Pat.  26,648  of  1912  ;  this  J.,  1913,  221.— T.  F.  B 

urnac*  with  regenerative  firing.     K.   Wendt,  Assignor  to 
lieorgs-Marien-Bergwerks-  und  Hiitten-Verein,  Georgs- 
manetihuttc,  Germany.     U.S.  Pat.  1,097,900,  May  26, 
1914.     Date  of  appl.,  Dec.  14,  1911. 
See  Ger.  Pat.  258,147  of  1910  ;  this  J.,  1913,  540.— T.  F.  B. 

unmeet ;  Refractory  lining  for .     O.  Serpek,  Assignor 

oboe.  Generaledes  Nitrures,  Paris.    U.S.  Pat.  1,099,131, 
•lune  2,  1914.     Date  of  appl.,  Jan.  26.  1912. 
See  Fr.  Pat.  436.596  of  1911  ;  this  J.,  1912,  499.— T.  F.  B. 


l-'ur,  ■!.  rrgrnrrativi   chambers.      II.    Poettor, 

Diisseldorf,  Germany.  U.S.  Pat.  1,100,986,  June  28, 
mi  I.     Date  oi  appl!.  Dei .  22,  1913. 

Shi  Eng.  Pat.  26,411  ol  1913  ;  this  J.,  1914,  108     T.  !•'.  B, 

Mixing  powdered  tub  highly  concentrated  solutit 

with  <i  liquid  oi  ■>  them  in  t!>>  lattet  ,  f 

and  apparatus  for .     W.   1 bel,   Leipzig,  and  K. 

Franz,  Frankfort,  Germany.  U.S.  Pat.  1,098,811, 
June  2,  1914.     Date  of  appl.,  Deo.  11,  1911. 

See  Eng.  Pat,  20,686  oi  1912  :  this  J.,  1913,  Tin      T.  P.  B 

Drying  apparatus ;  Vacuum  \    I  lavautte,  Assignor 

to  A.  Ravautte,  Marseilles,  E.  C.  A.  Fleurent,  and  s<«'. 
Anon,  dee  Etabl.  Egrot,  Paris.  U.S.  Pat.  1,100,028, 
June  Iti,  1914.     Datoof  appl.,  Feb.  24,  1912. 

Si  i:  Fr.  Pat.  128,374  of  1911  :  this  J..  1911,  1147.— T.  P.  B. 

limiting  finely-divided  materials  ;  Method  of  and  apparatus 

for .      H.  K.   Hitchcock.  Tarentum,  Pa.     U.S.  Pat. 

1,100,302,  Jane  16,  1914.     Date  of  appl.,  Juno  7,  1912. 

See  Eng.  Pat.  1212  of  1913  ;  this  J..  1913,  587.— T.  F.  B. 

Smoke. ;    Apparatus  for    cleaning .     J     D.    Jackson, 

Kensington,  Victoria.  U.S.  Pat.  1,100,307,  June  16, 
1914.     Date  of  appl.,  Aug.  26,  1913. 

Sm  Eng.  Pat.  4636  of  1913  ;  this  J.,  1914,  341.— T.  F.  B. 

Melting  and  projecting  fusible  substances  ;  Apparatus  for 

.     E.     Morf.     Zurich,      Switzerland.      U.S.      Pat. 

1,100,602,  June  16,  1914.     Date  of  appl.,  Sept.  20,  1913. 

See  Eng.  Pat.  28,001  of  1912  ;  this  J.,  1913,  792.— T.  F.  B. 

II A. —FUEL;    GAS;    MINERAL  OILS   AND 
WAXES. 

Methane  ;  Limits  of  inflammability  of ■.     F.  Leprince- 

Ringuet.  Comptes  rend.,  1914,  158,  1793—1796. 
An  empirical  expression  is  deduced  showing  the  effects  of 
water  content  and  temperature  on  the  limit  of  inflamma- 
bility of  methane  and  air.  It  is  also  shown  that  ordinary 
atmospheric  fluctuations  of  pressure  have  little  effect. 
The  diameter  of  the  explosion  tube  has  a  distinct  effect 
(e.g.  in  a  515  mm.  tube  the  limit  was  6-95%  while  in  an 
8-15  mm.  tube  it  was  617%).  The  direction  of  the 
explosion  (from  above  or  below)  may  also  cause  the 
results  to  vary  considerably  (e.g.  from  above  5-76%  to 
below  5-20%).— W.  H.  P. 

Coal    gas;    Synthetic    preparation    of .     L.   Vignon. 

Comptes  rend.,  1914,  158,  1809—1811. 
The  author  has  attempted  to  devise  a  scheme  for  the 
gasification  of  the  whole  of  the  carbon  of  coal  to  produce 
a  combustible  gas  with  a  low  percentage  of  carbon  monoxide 
and  possessing  the  calorific  power  of  ordinary  c™"  gf*- 
Making  use  of  reactions  previously  studied  (this  J.,  1911, 
121  and  488  ;  1913,  76,  742  and  817)  he  suggests  various 
technical  processes  starting  from  water-gas,  coke,  or  coal- 
Lime  is  added  to  the  coal,  and  the  whole  distilled 
at  900° — 950"  C.,  100  kilos,  of  coal  giving  about  25  cb.  m. 
of  rich  gas.  Then  water  vapour  is  passed  over  the  coke  and 
lime  at  900°— 1000°  C,  which  brings  up  the  yield  to  about 
200  cb.  m.  of  a  gas  containing:  H,  70— -8,  GH4  lo— -O. 

CO   5 io%      The  amount  of  carbon  monoxide  may   be 

reduced  even  further  if  necessary.  The  calorific  value  of 
such  a  gas  is  only  slightly  inferior  to  that  of  coal  gas 
The  volume  obtained  is  8—10  times  greater  than  that 
obtained  by  simple  distillation  and  practically  all  the 
nitrogen  is  converted  into  ammonia. — \\ .  H.  V. 

\Qas\    Purification   by   heat.     C.    C.    Carpenter.      J.    Gas 
L       J  Lighting.  1914,  126,  928-938. 

The  presence  of  carbon  bisulphide  in  coal  gas  was  first 
demonstrated    by   Lewis   Thompson,    and    the-  proposals 


738 


Cl.  [Ja.— FUEL;  GAS;  MINERAL  OILS  AND  WAXES. 


[July  31,  1H14. 


for  the  removal  of  sulphur  compounds  other  than  hydrogen 
sulphide  by  the  aid  of  heat  are  based  on  the  reaction  : 
CSs+2Ha=2H,S+C.     With  pure  materials  the  amount  of 


1908,  at  Portland,  Oregon.  A  pair  of  superheaters  filled 
with  chequer-work  as  in  a  water-gas  plant,  was  used, 
with  a  gas  producer  in  between.     The  superheaters  were 


F-ll 

ciency  of  certain  catalytic  and  contact  substances 

:.       ///' 

tic  reci 

in  I  U  in  p. 

rature*. 

Tesnpc  racwe     °C 
lOO*        I2S*        ISO'        lt£        200'        2!S*       2SO'       2is'        300'        3?5*       3SO'         J?5'        400*       42$          *SO*        475'        SOO*        S2i'       55t>"        i?5*        ffOO'      ff?i'       ffjp* 

9C 

9. 

■I 
H 

■ 

H 

Dott  'rf  i-nes.   for  temperatures 

cz 

u 

K 
M 

0 
— 

^ 

V       1               *     £ 

t — 

■  -      -_ 

| 

< 

/~ 

-  Too* 

~~ 

it 

7 

t*T 

s 

f 

6 

L 

' 

/ 

—w^fl 

0 

« 

f 

/ 

ijttBO'S 

■ft  so 

j 

Mp 

J 

tit 

,^. 

»w6 

/ 

ot 

■~lT 

^/- 

~-~~ 

'  ~~*u*i 

zt 

/ 

■    *■' 

C**S5 

eoos 

p     u 

/<*• 

MM  •■  ■(  =  ■*  *.« 

FlQ     I. 


carbon  deposited  is  exactly  proportional  to  the  carbon 
bisulphide  decomposed,  and  the  reaction  has  been  used 
for  determining  the  content  of  carbon  bisulphide  in  coal 
gas.  In  the  original  test  of  Vernon  Harcourt  the  gas 
was  passed  through  an  inverted  Florence  oil  flask  filled 
with  pebbles  and  heated  by  a  gas  burner.  Later,  an 
active  contact,  substance — platinised  pumice — was  sub- 
stituted for  the  pebbles,  whereby  it  became  possible  to 
use   a  small   bulb   in   place   of   the   large   Florence   flask. 


heated  alternately  by  gas  from  the  producer.  The 
gas  to  be  purified  was  passed  through  one  of  tin 
superheaters  whilst  the  other  was  being  heated,  and 
when  the  first  superheater  had  cooled  to  such  a  degree 
that  it  was  no  longer  sufficiently  effective,  the  flow 
was  diverted  to  the  second  superheater  and  producer  gas 
led  into  the  first  to  heat  it  again  to  the  requisite  tem- 
perature. With  this  installation,  during  twelve  months 
(1909),  the  sulphur  content  was  reduced  from  49-0 — 08-9 
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A    Furnace.        B.  Tubea  containing  Catalyst         C.  Heat  Interchange™         D    Combustion  Chamber         it    Gas  alter  Tieaim 
O    Aeration  Plant  P    Ten  Room  Q    Healing  Chamber. 

1  !G.  2. 


J    Gas  belore  Treatment         "J 


Starting  from  a  patent  taken  out  by  E.  Heard  in  1806, 
many  proposals  have  been  made  for  purifying  coal  gas 
by  the  action  of  heat,  usually  in  presence  of  a  contact 
substance,  but  none  of  the  earlier  processes  proved  success- 
ful on  the  large  scale,  owing  mainly  to  difficulties  in 
connection  with  the  apparatus  or  to  undue  reduction 
of  the  illuminating  power  of  the  gas.  The  first  successful 
application  of  purification  by  heat  on  a  commercial 
scale  was  effected  by  Hall  and  Papst  in  the  United  States, 
a   plant   being  put  into  successful   operation  in  August, 


(average  58-83)  to  14-2— 20-8  (average  16-94)  grains  jx-r 
100  cb.  ft.,  the  percentage  reduction  being  63-21 
(average  71).  The  total  gas  treated  during  the  year  was 
817  million  cubic  feet,  with  a  maximum  of  4  million  cb.  ft. 
per  day,  and  the  average  cost,  including  fuel,  labour, 
repairs,  and  investment,  was  id.  per  1000  cb.  ft.  II" 
percentage  reduction  of  sulphur  at  different  temperature.-- 
was:  427°  C,  20-7;  454°,  36-6  ;  482°,  50-8  ;  610°,  67-8 
538°,  62-7;  566°,  66-4;  593°,  68-8 ;  621°,  712:  W9 , 
72-9  ;    677°,  74-5  ;    and  704°  O,  760%. 
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I  h.  author's  c.\|>orimoiit8  began  in  1906,  and  from  1908 
oBwards  numerous  tests  ol  the  efficacy  ol  various  catalysts 
under  different  conditions  were  carried  out,     Some  of  tin- 
results  (percentage   reduction  of  sulphur)  obtained   with 
different    contact    substances    under   constant    conditions 
m    regard    to    rate    of    How    of    gas    are    shown    in    the 
._i.un     (see     Kip.     1 1.      For    work    on    a     I 
reduced     nickel     was     found     to     be     tho     most 
t   catalyst   and  the  highest   temperature  which 
could  Ik'  used,  compatible  with  the  maintenance  ol  the 
Jity   ..f   the   nas   anil    the   durability    of    the   iron   eon 
>.    was    100       500    t'.      An    essential    feature    of    the 
prove*-  is  the  preheating  of  the  gas  before  it  enters  the 
tion   tubes  containing   the   catalyst;    otherwise   such 
a  furnace  temperature  is  required  t..  maintain  the  catalyst 
he  requisite  temperature  that  tin-  tubes  are  Bpeedily 
troyed.     The  plant  now  installed  in  the  East  Greenwich 
works  of  tin   South  Metropolitan  Gas  Compan)   is  Bhown 
in  plan  in  Kig.  -'.     It  consists  of  five  unit s  each  capable 
sling  »  itb  .'1  million  cubic  feet  of  gas  per  daj .     Eai  h 
unit  comprises  a  producer,  A.  and  a  combustion  chamber, 
on  either  .side  of  which  are  heating  chambers,  Q,  oon- 
tainiiu  the  reaction  tubes,  li.     The  gas,  freed  from  hydro- 
sulphide,   flows  through  the   pipe,  J,  into  the  heal 
5ers.CC   (wrought-iron  vessels  filled  with  3-inch 
lubes;   one   efficiently   jacketed   and   the  other  with  bare 
walls,  so  that  the  temperature  of  the  gas  can  Decontrolled). 
The  gas  is  preheated  by  the  waste  gases  from  the  heating 
chambers    which    How    through    the    heat-interchangere 
e   direction.      It    then    passes   through    the 
heating    chamber    and    next     llow  s    in    parallel    currents 
through    the   reaction   tubes,    packed    with    the   catalyst. 
to   a    collecting    main,    whence     it     flows    through    the 
heat-in terchangers in  the  opposite  direction  to  the  incoming 
gas,  and  thence  to  the  secondary  purifiers  for  the  removal 
.ii  sulphide.     At  0  is  the  aerating  plant  com- 
prising a  small   gas-engine   driving   a  fan,   by   means  of 
which  air  can   be   passed   through   the   reaction   tubes  to 
burn  away  the  deposited  carbon.     The  results  obtained 
un   the   large   scale    with    this   installation    have   already 
been  given  (see  this  .)..  1914,  682). — A.  S. 

Vitcosity  of  mixtures  of  mineral  oils;    Simple  method  of 

calculating    the .     E.     Molin.     Chem.-Zeit.,     1914, 

38,  857—859. 

-lies  of  mixtures,  in  different  proportions,  of 
i  nfined  Russian  oil  of  sp.  gr.  0-912  and  viscosity  (Engler) 
i>7-4,  and  an  American  spindle  oil  of  sp.  gr.  0868  and 
viscosity  2-5,  were  determined  and  from  the  results  a 
curve  was  plotted  and  a  table  constructed  showing  the 
change  in  viscosity  with  increasing  percentages  (by  vol.) 
"f  the  more  viscous  oil.  The  curve  or  table  was  then  used 
'or  calculating  the  viscosity  of  mixtures  of  mineral  oils 
of  known  viscosities,  each  component  oil  being  regarded 
as  a  mixture  of  the  two  oils  of  viscosity  67-4  and  2-5 
respectively,  in  certain  proportions  as  ascertained  from 
the  table,  and  the  composition  of  the  original  mixture  then 
calculated  in  terms  of  these  two  oils,  and  the  viscosity  of 
such  a  mixture  read  from  the  curve  or  table.  The  method 
proved  satisfactory  with  mixtures  of  oils  of  widely  different 
viscosities.  The  formula  proposed  by  Pyhiila  (this  J.. 
1912,  18)  gives  satisfactory  results  only  in  eases  where 
the  viscosity  of  one  component  is  very  low  (about  1° 
Bugler),  or  where  the  viscosities  of  the  two  components 
do  not  differ  widely. — A.  S. 

Saphthrnic    acids     of    high    molecular     weight    in    Baku 
petroleum   oil.     E.    Pyhala.     Z.    angew.    (hem.,    1914, 

Ths  acids  in  the  waste  lyes  from  the  refining  of  Baku 
machine  oils  were  liberated,  washed,  dried  and  distilled 
i"  vacuo.  The  distillate  was  extracted  with  alcoholic 
potassium  hydroxide,  the  alcohol  evaporated  from  the 
extract,  and  the  naphthenic  acids  liberated  from  the  soap, 
the  product  was  a  light  yellow,  nearly  odourless,  and 
very  viscous  oil  with  a  neutralisation  value  of  100.  When 
dissolved  in  ether,  shaken  with  concentrated  hydrochloric 
acid,  and  washed  with  water,  it  left  (after  evaporation 
of  the  ather)  a  residue  which   on   fractional  distillation 


j  ieldi  d  the  two  acids  pri  ori bed  (this  J,,  101  I. 

63 1 1      Both  fracl  ii  >n    fiad  m lour, 

but  h.ndls   porooptible  when  oofd      I 

Asphaitum ;     Navaho  T.     Rosenthal.     '/..    an 

Chem,,   1914,  27,   122     124, 

No  me  iM'iin.n  \i  i  From  a  viscous  crude  oil 

from  wells  m  South  California,     The  crude  oil  if 

tr water  and  eartbj    matter  and  is  then  heated,  to  a 

tempera! lepending  on  the  hardni  ssdi  sired,  in  ordei  to 

remove  the  Lighter  oils,  th  i  phaltum   hi 

the  only  product  recovered.     The  asphaitum  has  a  bj 
greater  than  I  at  23   I   .  i         01  ting  for  7  En 

al  163  C  (oompare  this  J.,  1911,  201),  and  contains:  ash 
0*2,  organic  non-bituminous  substances  0-3,  and  bitumens 
soluble  in  petroleum -spir it  (sp.  gr.  0-725)  B7  B,  in  carbon 
bisulphide,  99-5  and  in  carbon  tetrachloride,  98-5%.  It 
cenl ains  no  paraffin  and  only  traces  of  sulphur.  Its 
superiority  to  some  oiler  asphaltums  is  shown  by  the 
following  figures  :— 


kiini  ol  asphaitum. 

Bitumen. 

a 

Ductility.' 

% 

cm. 

017 

0-31 

mi) 

93-88 

4-4.-, 

52 

Trinidad  

57-03 

86-49 

e-4s 

37 

•  Sec  Dow,  l'roc.  Anicr.  s,,r.  Testing  Materials,  1903,  Vol.  3. 

it  is  used,  without  any  addition  of  fluxing  materials,  for 
paving,  for  insulating  and  for  making  rooting  sheets. 

— A.  T.  I.. 

Asphaitum  ;       Chemistry      and      analysis     of .      J. 

Marcusson.     Chem.-Zeit..  1914,  38,  813—816,  822—823. 

(See  also  this  J.,  1913,  223.) 
The  author's  method  of  differentiating  natural  and 
oil  asphaltums  (Chem.-Zeit.,  11108,  905  j  compare  this  .1.. 
1911,  480)  has  been  criticised  by  Loobell  (Chenu-Zeit., 
1914,  18)  and  by  Kantorowicz  (this  J.,  1914,  66),  but  it  is 
pointed  out  that  if  petroleum  benzine  does  not  precipi 
the  whole  of  the  asphaltic  substances,  they  will  be 
separated  in  the  subsequent  treatment  with  sulphuric 
acid.  Saponifinble  constituents  of  natural  asphalh 
On  treating  asphaitum  with  benzene,  adding  alcohol, 
and  titrating  the  benzene-alcohol  extract  with  alkali. 
neutralisation  values  of  lu-4  to  2-8  were  obtained,  the 
highest  being  given  by  Trinidad  and  Bermuda  asphaltums 
and  the  lowest  by  asphaitum  meals,  in  which  the  acids  were 
partly  in  combination  with  lime.  Crude  petroleum 
oils  and  distillation  residues  gave  neutralisation  values  of 
less  than  1.  After  purification,  bitumens  gave  lower 
values  than  before  (e.g..  6-9  as  compared  with  15-9),  this 
being  attributable  to  the  formation  of  acid  anhydrides 
or  lactones  during  the  heating.  The  examination  of 
"  trinascol,"  or  Trinidad  crude  oil  (an  intermediate  step 
in  the  formation  of  Trinidad  asphaitum)  also  indicated 
that  the  saponifiable  constituents  of  natural  asphaltums 
are  not  fatty  or  wax  esters.  A  sample  of  trinascol  (a 
black  viscous  mass  smelling  ol  sulphur  compounds) 
contained  3-9%  sulphur,  and  0-5%  paraffin  wax  in  the 
oily  constituents.  The  saponification  value  was  9-4 
(Trinidad  asphaitum.  34)  and  the  acids  separated  amounted 
to  3-1%  (Trinidad  asphaitum.  13%).  The 
from  Trinidad  asphaitum  were  very  similar  to  the  poly- 
naphthenic  acids  obtained  by  beating  Texas  oil 
70  hours  at  120'  C,  both  being  nearly  insoluble  in  petroleum 
benzine. 
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After  longer  heating  at  120°  C.  the  acid  value  of  both 
asphaltic  and  petroleum  acids  decreased  {e.g.,  from 
104  to  74),  apparently  owing  to  the  formation  of 
anhydrides.  Asphaltites  can  be  readily  distinguished 
from  friable  petroleum  distillation  residues  by  their  low 
oil-content.  Petroleum  residues  contain  over  20%  of 
semi-solid  oil  (unaffected  by  sulphuric  acid)  in  which  is 
over  2%  paraffin  wax,  whilst  the  oily  portions  of  asphaltites 
are  fluid  and  nearly  free  from  paraffin  wax.  The  following 
results  were  obtained  : — 


Asphaltite. 


Acid  value. 


Sulphur. 


Oily  con- 
stituents 
unaffected 

by  H5SO, 


Syrian  asphaltum 

Gilsonite  (Utah)     

Grahamite  (W.  Indies) 
Albertite  (Nova  Scotia) 
Bfanjak  (Barbados)    . . 


% 
0-5 
0-5 
0-1 
0-2 
2-4 


/o 
8-9 
0-5 
3-7 
0-44 
1-5 


% 
1-4 
6-7 
3-3 
1-7 
017 


Manjak,  which  is  the  softest  of  all  asphaltites,  is 
regarded  as  a  transition  stage  between  asphaltum  ana 
asphaltite  (see  also  this  J.,  1913,  646  ;  1914,  470). 
Determination  of  the  melting  point  of  asphaltum  :  In 
determining  the  dropping  point  of  asphaltum  with 
Ubbelohde's  apparatus  (this  J.,  1905,  941),  concordant 
results  can  only  be  obtained  when  the  lower  opening  has 
a  diameter  of  exactly  3  mm.  Barta's  modification  of  the 
Kramer-Sarnow  method  of  determining  the  softening 
point  (this  J.,  1911,  1367)  gives  lower  values  than  the 
Ubbelohde  method,  owing  to  the  pressure  of  the  mercury. 
Comparative  determinations  with  ceresins  showed  that 
the  m.  pt.  (Kramer-Sarnow)  was  as  a  rule  almost  as  high 
as  the  first  signs  of  fluidity  in  Ubbelohde's  dropping 
method  and  the  initial  m.  pt.  in  a  capillary  tube,  whilst 
the  dropping  point  was  nearly  the  same  as  the  stage  of 
complete  fusion  in  a  capillary  tube.  For  determining  the 
m.  pt.  of  asphaltums  the  Kramer-Sarnow  method  should 
be  used  for  the  incipient  fusion,  and  the  Ubbelohde  method 
for  complete  fusion.  The  differences  between  the  two 
points  ranged  from  15  to  20°  C.  in  the  case  of  nine  typical 
samples  of  natural  and  oil  asphaltums  (see  also  this  J.. 
1914,  470).— C.  A.  M. 

Economy  of  heat  in  tar  and  petroleum  distillation.     Uhlmann. 
See  III. 

Application  of  producer  gas  to  brass  foundries.     Bulmahn 
See  X. 

Relation  between  the  structure  and  composition  of  orgajiic 
compounds  a  nd  their  antiseptic  properties.  Charitschkow 
See  XIXb. 

Thermal  decomposition  of  methyl  alcohol.    Bone  and  Davies 
See  XX. 

Patents. 

Oas    generators ;      Rotary    grates    for .     K.     Koller, 

Budapest,   Hungary.     Eng.   Pat.    1692,  Jan.   21,   1914. 
Under  Int.  Conv.,'jan.  22,  1913. 

A  rotating  conical  grate,  a,  has  curved  cutting  members, 
c,  of  which  the  forward  face,  d,  is  convex  and  is  inclined 
at  about  45°,  so  that  the  space,  /,  g,  k,  I,  is  free  from 


formed  in  the  rear  face  of  the  cutting  members,  as  shown  at 
p.  The  grate  may  be  used  with  a  rotary  slag  pan  having 
curved  shearing  blades  as  described  in  Eng.  Pats.  7330 
and  17,368  of  1911.— A.  T.  L. 

Ammonia  ;    Process  and  apparatus  for  increasing  the  yield 

of in  the  manufacture  of  gas  from  solid  fuels.     K.  P. 

Sachs.     Ger.  Pat.  274,011,  Dec.  13,  1912. 

The  gas  is  withdrawn  from  the  interior  of  the  bed  of  fuel 
through  perforated  tubes  provided  with  a  cooling  device 
(cooling  coil,  water-jacket,  or  the  like).  Up  to  90°o  of 
the  total  nitrogen  of  the  fuel  can  be  recovered  as  ammonia. 

— A.S. 

Liquid  fuel ;    Production  of  combustible  gas  or  vapour  [for 

internal    combustion     engines]    from .     F.     G.     L. 

Biddlecombe,  Luton,  Beds.  Eng.  Pat.  10.305,  Slav  1, 
1913. 
Heavy  hydrocarbon  fuel,  such  as  paraffin,  together  with 
a  little  air,  is  drawn  by  the  suction  of  the  engine  through 
a  spraying  nozzle  into  a  chamber  in  which  partial 
combustion  takes  place,  the  ignition  being  at  first  effected 
by  a  sparking  plug  and  afterwards  maintained  by  the 
Same  in  the  chamber.  The  spraying  nozzle  may  be 
so  formed  that  the  air  and  oil  receive  a  whirling  motion. 
A  further  supply  of  air  is  admitted  to  the  chamber  through 
an  automatic  valve.  The  combustion  is  incomplete  and 
the  products,  containing  a  large  quantity  of  vaporised  or 
gasified  fuel,  and  are  mixed  with  air  for  use  in  the  engine. 

—A.  T.  L. 

[Mineral]Oil  ;  Methods  of  and  apparatus  for  purifying . 

R.  B.  Ransford,  London.     From  M.  E.  Shiner,  Bayoanc, 
N.J.,  U.S.A.     Eng.  Pat.  13,441,  June  10,  1913. 

The  oil  is  passed  successively  upwards  through  three 
vessels,  wherein  it  meets  a  descending  current  of  warm  or 
hot  water,  the  water  supply  being  regulated  so  as  to 
bring  the  temperature  of  the  oil  to  60°  F.  (15-5°  C).  The 
oil  then  flows  upwards  through  a  settling  tank,  and  through 
an  acid  washer,  a  series  of  three  vessels  in  which  acid  is 
removed  by  washing  with  water,  a  settling  tank,  an  alkali 
washer,  and,  finally,  through  another  settling  tank. 
The  acid  and  alkali  washers  are  vertical  cylindrical  vessels 
in  which  the  oil  flows  upwards  and  the  acid  or  alkali 
downwards  through  a  series  of  rotating  perforated  plates 
mounted  on  a  vertical  shaft.  A  series  of  fixed  funnel- 
shaped  partitions,  arranged  alternately  with  the  per- 
forated plates,  directs  the  descending  current  towards 
the  centres  of  the  plates. — A.  T.  L. 

Lubricants    c   the    like  ;    Manufacture    of .      F.    C. 

Fresenius,    Offenbach   a/Main,    Germany.     Eng.    Pat. 

19,338,  Aug.  26,  1913. 
Fine  pure  soot  (50%  or  more)  is  mixed  with  mineral  or 
other  lubricating  oils.     The  soot  is  prepared  by  strongly 
heating  lampblack  in  the  absence  of  air,  and  then  aiftinu 
it  and  separating  the  heavier  particles  bv  a  current  of  air 

—A.  T.  I.. 

Coal ;     Process    and    apparatus    for    agglomerating 

H.    Steven,   Gilly,    Belgium.     Eng.    Pat.    228.   Jan.   5, 
1914.     Under  Int.  Conv.,  Jan.  20,  1913. 

See  Fr.  Pat.  466,420  of  1913  ;  this  J.,  1914,  635.— T.  f.  B 


Coke  ovens  ;  Regenerative  — 
Recklinghausen,  Germany. 
1914. 


-.     C.   Still  and  C.   Wilke 
Eng.  Pat.  6036,  March  10 


See  Ger.  Pat.  271,515  of  1913  ;   this  J.,  1914,  471.— T.F.B 


Still,    Recklinghausen 
May  26,  1914.     Dat. 


vertical  pressure  and  the  cut  slag  in  this  space  can  move 
freely  outwards  as  the  grate  rotates.     The  blast  orifices  ate 


Coke-oven  ;     Horizontal .     C. 

Germany.     U.S.  Pat.   1,098,188 

of  appl.,  Jan.  23,  1912. 
See  Eng.  Pat.  1458  of  1912  ;   this  J.,  1912,  577— T.  F.  B 

Coke  produced  in  vertical  gas-retorts  ;    Means  for  utUisin* 

the  residual  heat  of .     H.  J.  Toogood,  Assignor  t< 

R.  Dempster  and  Sons,  Ltd.,  EUand.  U.S.  Pat 
1,101,477,  June  23,  1914.     Date  of  appl.,  June  25,  191:' 

See  Eng.  Pat.  1 1,209  of  1912  ;  this  J.,  1912.805.— T.  F.  H 
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Producer  ,jn.i .    Method  of  and  apparatus  for  generating .  Ill       TAR   AND  TAR   PRODUCTS 

Servais,  Luxemburg.     U.S.   Pat.   1,098,634,  June  2, 
1914.      Date  uf  appl.,   I'VI>.   24,    1913. 
See  Fr.  Pat.  153,409  of  1913  ;   this  . I.,  1913,  781.— T.F.B. 


er    anil    regenerator    furnace.     .1.    Stewart,  Oodnor 

I'  irk.    W.    Stewart,    Motherwell,    and    R.    P.  Betholl, 

Walsall.  U.S.  Pat.  1,098,991,  June  2,  1914.  Date  of 
appl..  July  14.  1911. 

[.Pat. 21,737 of  1910;  this  J.,  1911,  1200.   -T.  F.  B. 

Producers  of  inert  gases  ;    Testing  and  controlling  device  for 

.     C.  Martini  (M.  Martini.  Executrix).  Assignor  to 

Martini  uiul  Hiinoke  Masohinenbau-Act.-Gos.,  Berlin. 
0.8.  Pat.  1,099,611,  June  9,  1914.  Date  of  appl..  Sept. 
9.  1909. 

■*M  Addition  of  Aug.   27,   1909,  to  Fr.   Pat.  359,018  of 

1906  :  this  J„  1910,  547.— T.  F.  R. 

Ilydrocarbons  ;    Process  fur  purifying .        Process  for 

the  purification  of  liquid  hydrocarbons.  V.  Riehter, 
Frankfort  on  Maine,  Germany.  U.S.  Pats.  1,098,763 
and  1,098,764.  June  2,  1914.  Dates  of  appl.,  Nov.  23, 
1910,  and  Sept.  9,  1912. 

NIC   Fr.    Pat.   421,277   of    1910  and   Addition    thereto  ; 
his  J.,  1911.  409  ;    1913.  224.— T.  F.  B. 

>d  :    Method  of  and  apparatus  for  purifying -.      0.  J. 

Shiner  (M.  E.  Shiner,  Executrix),  Bayonne,  N.J.  U.S. 
Pat.  1,099.622,  June.  9.  1914.  Date  "of  appl..  May  27, 
1913. 

<K  Eng.  Pat.  13,441  of  1913  :    preceding.— T.  F.  B. 

Method  of  dehydrating  fats,  oils,   hydrocarbons,   itc.     Oer. 
Pat.  273,555.     See  XII. 


IIb.  -DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;     LIGHTING. 

Patents. 

I '«/ .    Means  for  the  accumulation  and  transference  of -. 

A  H.  Lvinn,  London.  Eng.  Pat.  12,618,  May  30,  1913. 
Ieatino  tubes  for  steam  boilers  or  for  other  purposes, 
lave  a  central  core  of  refractory  material,  and  the  annular 
'pace,  through  which  the  heating  gases  pass,  between 
he  core  and  the  tube,  is  tilled  with  pieces  of  refractory 
naterial  in  such  a  way  that  the  whole  filling  is  locked 
i*»inst  accidental  displacement.  In  a  modification, 
M  tube  itself  is  filled  with  shaped,  or  with  shajied  and 
iDshaped,  pieces  of  refractory  material  similarly  held  in 
<*ition.  The  hottest  part  of  the  tube  may  be  lined. 
The  blocks  forming  the  lining  and  the  core"  are  keyed 
0  Qta  another  by  rods.  The  core  may  be  hollow  in  order 
fur  preheating  air  and  gas  for  combustion,  or  for 
leating  boiler  feed-water.— A.  T.  L. 

ly-frodncts  from  gases  resulting  from  the  dry  distillation 

•f  coal,  etc.  ,-  Process  of  obtainijig .     G.  Hilgenstock, 

Dahlhausen  on  Ruhr,  Germany.     U.S.  Pat.   1,099,089, 
'une  2.  1914.     Date  of  appl.,  June  10,  1909. 

'«  Fr.  Pat.  404,569  of  1909  ;  this  J.,  1910,  206.— T.  F.  B. 

"J  ;   Process  of  and  apparatus  for .     F.  Fischer, 

I  harlottenbnrg,  Germain.     U.S.  Pat.  1 ,099,595,  June  9, 
1914.     Date  of  appl.,  Oct.  6,  1913. 

fti  Fr.  Pat.  460,526  of  1913  ;  this  J.,  1914,  90.— T.  F.  B. 

wlucHng-fdaments  ;    Process  of  preparing .     H.   D. 

'£TTV  ,Bloomfiel<l.    N.J.,    and    W.    G.    Houskeeper, 
ttuladelplna.    Assignors    to    Westinghouse    Lamp    Co. 

«      ^    1-<mM&,    -Tune   2,    1914.     Date    of   appl., 
March  31.  1909.  ' 

"Fr.Pat  .414.257  of  1910;  thisj.,1910,  1195.— T.F.B. 


Tar  and  petroleum  distillation  .    Economy  if  heat  in , 

P.  W.  Uhlmann.  ('hem.  Apparatur,  1914,  1,  177—179. 
\i-imvns  is  described  for  dehydrating  tar  ...  crude  nil 
and  distilling  tho  lighter  fractions  bj  moans  of  tho  hoi 
vapours  from  the  still,  whereby  smaller  quantities  of  coal 


and  of  cooling  water  are  required,  tho  saving  of  coal  being 
about  2%  of  the  weight  of  tar  or  oil  distilled.  The  crude 
oil  or  tar  circulates  upwards  in  a  tortuous  path  through 
hollow  partitions  in  the  vessel.  A,  and  is  heated  by  the 
vapours  from  the  still,  B,  which  pass  downwards  through 
A,  and  are  condensed,  the  middle,  heavy  and  anthracene 
oils  being  collected  in  a  tank.  C.  Owing  to  the  gradual 
heating  of  the  tar  or  crude  oil  in  A,  there  is  very  little 
frothing.  The  steam  and  light,  oil  vapours  pass  from  tho 
top  of  A  to  a  condenser,  D,  and  the  dehydrated  tar  or  oil, 
freed  from  its  lighter  constituents,  is  run  off  from  the 
vessel,  A,  at  E,  and  passed  from  the  tank,  F,  to  the  still, 
B.— A.  T.  L 

Pitcfr  cancer  ;  Note  on  tlie  bases  of  gasworks  coal-tar  which 

art1   believed  to  be   the  predisposing  cause  of ,  with 

special  reference,  to  their  action  on  lymphocytes,  togi  tin  r 
with  a  method  for  their  inactivation.  Part  I.  Auxetic. 
action.     D.  Norris.     Biochem.  J.,  1914,  8,  253—260. 

According  to  Ross  and  Cropper  (see  this  J.,  1913,  416) 
the  predisposition  to  cancer  caused  by  pitch  is  due  to  the 
presence  therein  of  two  classes  of  substances,  namely 
auxetics  (mostly  amino-eompounds),  which  induce  celi- 
division  in  white  blood  cells,  and  kinetics  (including  most 
of  the  alkaloids)  which  excite  amoeboid  movements  in 
cells.  Experiments  by  the  author  show  that  the  auxetics 
in  coal-tar  are  bases  present  in  the  anthracene  fraction 
(b.  pt.  100°— 200°  C.  at  16  mm.).  The  bases  may  be 
separated  from  the  tar  by  shaking  it  for  1  hour  with  twice 
its  volume  of  5%  hydrochloric  acid,  allowing  to  stand 
overnight,  centrifuging,  and  precipitating  the  bases  from 
the  acid  liquor  with  strong  ammonia,  care  being  taken 
not  to  add  excess.  Attempts  were  made  to  isolate  the 
bases  by  fractional  crystallisation  of  the  picrates.  The 
most  insoluble  picrate"  melted  at  199°- — 201  °  C.  and  had 
the  composition,  Cs2H1409X6.  The  free  base  separated 
therefrom  possessed  auxetic  activity.  Another  picrate 
fraction  melted  at  161° — 162^  C,  but  the  quantity  was 
not  sufficient  for  analysis.  The  auxetic  activity  of  aqueous 
extracts  of  tar  is  rapidly  lost  on  exposure  to  air  and  a 
simple  method  of  rendering  the  tar  inactive  in  regard  to 
auxetic  power  consists  in  heating  it  to  160°  C.  and  sub- 
jecting it  to  the  action  of  a  blast  i  f  air  or  oxonised  air 
(see  also  Eng.  Pat,  11.984  of  1913:  following.)  Another 
method  for  rendering  the  auxetics  inactive,  viz., 
treatment  with  formaldehyde  (Robinson,  Eng.  Pats.  4159 
and  10.151!  of  1913  j  this  .)"..  1  tl  1-4,  412),  is  being  tried  on  a 
practical  scale  in  a  briquette  works  at  Cardiff  to  ascertain 
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whether  the  treatment  is  effective  in  preventing  pitch 
cancer  among  the  workmen. — A.  S. 

Bromi nation  of  benze-ne  and  its  Tiomdlogues.  Catalytic 
action  of  manganese.  L.  Gay,  F.  Ducelliez  and  A. 
Raynaud.  Comptes  rend.,  1914,  158,  1S04 — -1606. 
Metallic  manganese  accelerates  the  action  of  bromine 
on  benzene  and  toluene  very  considerably  and  is  not  itself 
changed  in  the  process  if  the  reagents  are  dry. — W.  H.  P. 

[Preparation  of  anOuraquinone,  Aniline  Black,  Indulines 
etc.]  Magnesium  chloride.  II.  Its  effect  on  the  oxidising 
action  of  chlorates  and  nitrates.  Hofmann  and  others. 
-See  IV. 

Electrochemical    oxidation    of   aromatic    hydrocarbons   and 
phenols.     Fichter  and  Stocker.     See  XI. 

Patents. 

Tar,  tar  oils,  or  pitch  ;  Method  of  and  means  for  removing 

deleterious  substances  from .     H.  C.  Ross,  Chelsea. 

Eng.  Pat.  11,984,  May  22,  1913. 

The  "  auxetics "  present  in  tar,  tar  oils,  or  pitch  are 
removed  by  bringing  the  substance  into  intimate  contaot 
and  spraying  it  with  hot  water  or  hot  dilute  acid,  pro- 
jecting the  mixture  on  to  a  plate  or  plates  to  effect  further 
division  and  mixing,  then  agitating  the  mixture,  and 
finally  allowing  it  to  separate  and  removing  the  aqueous 
liquid.  In  treating  tar,  about  twice  its  volume  of  hot 
water  (at  100°  to  212°  C.)  may  be  used,  whilst  when  using 
an  acid  solution  (e.g.,  5%  sulphuric  or  hydrochloric  acid) 
half  this  amount  may  suffice.  The  auxetics  may  be 
removed  or  destroyed  by  passing  air  or  oxygen  (which 
may  be  ozonised)  through  the  tar  or  tar  product  during 
distillation  or  at  any  other  convenient  stage  of  manufacture. 
An  apparatus  suitable  for  carrying  out.  the  above  process 
is  described.— T.  F.  B. 

Arylides  of  2.3-[hydr]oxynaphthoic  acid  and  formaldehyde  ; 

Manufacture    of   condensation    products  from    the . 

Chem.  Fabr.  Griesheim-Elektron.  Frankfort,  Germany. 
Eng.  Pat.  3312,  Feb.  7,  1914.  Under  Int.  Conv., 
May  17,  1913. 

Formaldehyde  acts  very  readily  on  the  arylides  of 
2.3-hydroxynaphthoic  acid  in  alkaline  solution,  even  at 
the  ordinary  temperature,  forming  products  which  can 
be  separated  from  solution  by  precipitation  with  acid. 
The  constitution  of  the  new  products  has  not  been  deter- 
mined, but  they  differ  from  the  arylides  themselves  in 
being  less  easily  soluble  (e.g.,  in  acetone)  and  they  are 
decomposed  by  heat.  They  may  be  used  as  azo  dyestuff 
components — T.  F.  B. 

Nitro  products  from  petroleum  and  tar  ;  Manufacture  of . 

A.   S.   Flexer,  Vienna.     U.S.   Pat.   1,099,976,  June  16, 

1914.     Date  of  appl.,  July  21,  1913. 
See  Fr.  Pat.  460,281  of  1913  ;  this  J.,  1914,  17.— T.  F.  B. 

Arylamides   of  2.3-[hydr-]oxynaphthoic  acid  ;    Process   of 

making  the .     A.  Zitscher,   Offenbach,  Assignor  to 

Chem.  Fabr.  Griesheim-Elektron,  Frankfort  on  Maine, 
Germany.  U.S.  Pat.  1,101,111,  June  23,  1914.  Date 
of  appl.,  Nov.  14,  1913. 

See  Eng.  Pat.  23,732  of  1913  ;  this  J.,  1914,  70.— T.  F.  B. 

Method  of  dehydrating  fats,  oils,  hydrocarbons,  etc.     Ger- 
Pat.  273,555.     See  XII. 


IV.— COLOURING  MATTERS  AND  DYES. 

Lokao     dyestuff.     [Chinese     green.]     A.    Riidiger.     Arch. 
Pharm.,  1914,  252,  165—186. 

Lokao  contains  a  blue  dyestuff  lokaonic  acid,  C12H46026, 
in  combination  with  oalcium  and  aluminium.  The  acid 
forms  unstable  ammonium  salts  and  is  readily  hydrolysed 
by  dilute  hydrochloric  acid  to  form  rhamnose  and  a  violet 
dyeatuff,  lokanic  acid,  C3,H3a021.  Concentrated  potas-  j 
siuui   hydroxide   solution   decomposes   lokanie   acid   into    | 


phloroglucinol  and  delokanic  acid,  C12H805.  The  latter 
is  a  black  powder  insoluble  in  water,  but  forming  a  cherry- 
red  solution  with  alkalis.  It  is  decomposed  by  nitric  acid 
with  the  formation  of  oxalic  acid  and  the  methyl  ether  of 
nitrohydroxybenzoic  acid.  Lokao  is  possibly  a  derivative 
of  rlavone. — F.  Shdn. 

[Preparation  of  anthraquinone.  Aniline  Black,  Induliin.;, 
etc.]  Magnesium  chloride.  II.  Its  effect  on  the  oxidising 
action  of  chlorates  and  nitrates.  K.  A.  Hofmann,  F. 
Quoos  and  0.  Schneider.     Ber.,  1914,  47,  1991—1999. 

The  oxidising  action  of  chlorates,  nitrates,  and  nitrites  is 
promoted  to  a  remarkable  extent  by  the  presence  of  large 
quantities  of  hydrated  magnesium  chloride,  present  in  the- 
mother-liquors   produced  in   enormous   quantities  in  the 
manufacture    of    potassium    salts    from    carnallite.     For 
example,  whilst  anhydrous  nitrates  and  chlorates  produce 
only    small    quantities    of    anthraquinone    when    heated 
with   anthracene  even  at  high   temperatures,  a  yield  of 
189  grins,   of  nearly   pure  anthraquinone  was  obtained 
by  heating  20  grms.  of  anthracene,  23  grms.  of  sodium 
nitrate,  and  80  grms.  of  MgCl2,6H20  in  an  open  flask  ; 
formation  of  anthraquinone  began  at  about  125°  C,  and 
when  the  temperature  reached  145°  C,  40  c.c.  of  water 
were  added,  and  the  temperature  then  raised  gradually  to 
300°  C.     The  anthraquinone  formed  an  upper  layer  and 
was  purified   by   mixing  with  5  grms.   of  magnesia  and 
subliming.     A  quantitative  yield  (8-3  grms.)  of  greenish 
Aniline    Black   was    obtained    by   heating   a   solution  of 
10  grins,  of  aniline  hydrochloride  and  5  grms.  of  sodium 
chlorate  in  35  c.c.  of  water  with  20  grms.  MgCl2,6H20  for 
2  hours  at  90°  C.  ;    without  magnesium  chloride  the  yield 
was  only  0-5  grin.    Indulines  and  Paraphenylene  Blue  were 
obtained  in  a  similar  manner  from  a  mixture  of  aniline 
and  p-phenylenedianiine  hydrochloride.     From  a  mixture 
of  9  grms.  of  dimethyl-p  phenylenediamine  hydrochloride, 
10  grms.   of  a-naphthol,  4  grms.  of  potassium  chlorate 
40  grms.  MgCl2,6H,0,  and  10  c.c.  of  water,  a  product  wa.' 
obtained  which  with  zinc  dust  and  ammonia  gave  a  vat 
dyeing  indigo-blue  shades  similar  to  those  obtained  witl 
commercial  indophenol.     A  mixture  of  p-toluylenediamim 
hydrochloride,    aniline,    o-toluidine,    potassium   chlorate 
hydrated  magnesium  chloride,  and  water  gave  Safranim 
and  other  products  insoluble  in  sodium  carbonate  solution 
In  the  production  of  induline  from  aniline,  aniline  hydro 
chloride,  and  aminoazobenzene,  the  previous  preparatioi 
of  the  last-named  may  be  avoided.     For  example  a  boofc 
mixture  of  9  grms.  of  aniline,  32  grms.  of  aniline  hydro 
chloride,  70  grms.  MgCl2,6H20,  and  50  c.c.  of  water  m 
tnat.-d  with  a  solution  of  7-5  grms.  of  sodium  nitrite  i 
25  c.c.  of  water,  and  after  3  hours  at  the  ordinary  tempera 
ture,  was  heated  to  120°  C.     The  product  consisted  chief! 
of    alcohol-soluble    induline.      Phenols    and    fi-naphthe 
can   be  converted  into  nitroso-compounds  by  treatmir 
in  neutral  or  feebly  alkaline  solution  with  sodium  nitril 
in  presence  of  a  large  quantity  of  hydrated  magnesiiu 
chloride  or  sulphate.     A  yield  of  oxalic  acid  corresponds 
to  7-5  grins,  of  calcium  oxalate  was  obtained  from  12  grm 
of  beechwood  sawdust,  80  grms.  MgCl2,6H20,  10  grms.  i 
magnesia,  and  17  grms.  of  sodium  chlorate.     Oxalic  ae- 
was    also    obtained    from    molasses    at    250° — 300° t  . 
considerable  quantity  of  triinethylamine  being  first  fount 
at  a  lower  temperature.     The  authors  conclude  from  the 
experiments  that  the  activating  influence  of  niagnesiu 
chloride  is  not  due  to  hydrolytic  dissociation,  but  probab 
to  its  great  tendency  to  complex  organic  formation. — A. 

Influence  of  artificial  organic  colouring  matters  on  i 
enzymic  hydrolysis  of  proteins.  Diaminovich  a 
Guglialmelli.     .See  XIXa. 

Patents. 

Colouring  matters  ;    Manufacture  of  fast  light-proof—- 
N.     W.    Turkin,    Moscow.     Eng.    Pat.    5737,  March 
1913. 
A  colloidal  solution  of  the  colouring  matter  is  formed  i  i 
mass  containing  Turkey  red  oil  and  a  salt  of  an  alkali 
alkaline-earth    metal    by    heating    the    mixture    until 
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•gKdifica  on  cooling.     The  us.-  ..f  basic  aluminium  acetati 
is  advanl  ilso   tin-   addition   ..f   naphthalene  and 

.-.-ri.iin  oils  and  fata  i  onl  iminy  trimcth)  Limine,  choli  sterol 
Of  triglycerides,  those  additions  improving  the  fastnese 
10  light!  All  coal  tar  dyes  arc  suitabli  for  use  in  the 
ami  a  vanctj  of  indifferent  materials  may  I" 
added  I.,  the  mass.  A  special  diluting  varnish  made  by 
hulling  tish  oil  with  naphtha  and  dissoh  ing  the  product  in 
naphtha,  eto.,  is  used  for  preparing  paints  and  printing 
nurtures.    ->).  B. 

Truuuo  dyestuffs  ;    Manufacture  of  I!.  B.  Ransford, 

Loudon.     From  L.  t  'assella  und  Co.,  Frankfort  on  Maine, 

uiy.  Eng.  Pat.  17,030,  July  24,  1013. 
I'm*  process  relates  to  the  manufacture  of  dyeetuffs  of 
iu.-  type,  naphtholdisulphonic  acid-N,  P-N,-naphthyl- 
aaineaulphonic  acid  (1.6  or  1.7)  \.  where  P  reprea 
a-paenylene  or  substituted  p-phenylene  nucleus  and  X 
i  further  diazotisable  amine  other  than  an  aniiiionaphthol- 
nUphonio  acid.  They  may  be  obtained  by  combining  a 
compound  of  the  type,'  -Nt-P-Ns-naphtholdisulphonic 
acid  with  1.6  or  1.7-naphthylamincsulphonic  acid, 
diszotising,  and  combining  with  a  diazotisable  amine  as 
ned  above,  or   bj    combining   s   com] nd  of  the 

\  !  \  Cleve  acul.  with  a  naphtholdisulphonic 
acid,    diacotising,     and    combining    with    an    amine,    or 

unbound  of  the  type,  -.V  I'-X. -l l.-vc  acid  -NOj  or 
•NH-acidvl  by  combining  with  a  naphtholdisulphonic  acid, 
reducing  or  saponifying,  diazotising,  and  combining  with 
i  diazotisable  amine.  The  dyestuffs  obtained  by  this 
process  can  be  diazotased  on  the  fibre  and  developed 
*ith  3-naphthol,  producing  blue  shades  fast  to  washing 
ud  light  —  T.  F.  B. 

Mow  salts  in  a  solid  form  :    Mi  thod  for  producing . 

R.  Ft.  Ransford,  London.  From  L.  ('assella  und  Co., 
II.  m.  I>.  H..  Frankfort  on  Maim-.  Germany.  Eng.  Pat. 
16,  Oct.  22,  1913. 
bility  of  the  solid  diazo  compounds,  obtained  by 
liaiotisatinn  in  concentrated  sulphuric  acid  and  con- 
certing the  excess  of  acid  into  bisulphate,  may  In-  con- 
liderablv  increased  by  adding  to  the  liquid,  after 
iiazotisavion.  magnesia  or  magnesium  carbonate  to 
neutralise  the  greater  part  of  the  acid.  For  example, 
Jl  kilos,  of  ;.-mtraniline  are  mixed  with  36-6  kilos,  of  a 
mixture  of  equal  part  s  of  nit  rosulphuric  and  sulphuric  acids: 
•hen  diaaotisation  is  complete,  8  kilos,  of  magnesia  and 
kilos,  of  powdered  potassium  or  sodium  sulphate 
ire  added.  The  mass  becomes  stiff  after  a  short  time, 
ind  can  be  ground  to  an  almost  colourless,  very  stable 
jowder.—  T.  F.  B. 

AnUracene]     dyestuffs;     Manufacture    of .      R.     B. 

Ransford.  London.  From  L.  Cassella  und  Co.  G.  m.  b.  H., 
Frankfort  oil-Maine.  Germany.  Eng.  Pat.  1443.  Jan. 
19,  1914. 

lAjn>o-2-METHYLAXTHRAQ,rrNo:sE  is  heated  with  sulphur 
lo  a  high  temperature  in  presence  of  an  aromatic  amine 
saving  at  least  two  amino  groups  in  the  molecule.  When 
^phenylenediamine  is  the  amine  used,  a  product  dyeing 
violet  shades  is  obtained,  whilst  with  benzidine  a  claret 
hestuff  is  produced.  The  use  of  one  mol.  of  the  amine 
•o  ;»o  mols.  of  the  anthraquinone  derivative  gives  especially 
<uod  results.  Instead  of  aromatic  amines,  nitro  or  azo 
"m pounds  which  yield  on  reduction  compounds  having 
*  tei*  two  amino  groups  may  be  used. — T.  F.  B. 

izo  dyes ;   Manufacture  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vonn.  F.  Bayer  und  Co.,  Elberfeld, 
any.     Eng.  Pat.  22.313,  Oct.  3,  1913. 

The  diaxo  compounds  of  o-nitraniline  or  its  homologues 
r  derivatives  are  combined  with  acetoacetic-anilide-p- 
arboxylic  acid.  The  products  are  soluble  in  water  and 
■re  particularly  suitable  for  preparing  lakes,  which  are 
•ure  greenish-yellow  in  colour,  and  very  fast  to  oil  and 
o  water.  The  acetoacetic-anilide-^-carboxylic  acid  may  be 
btained  by  heating  an  ester  of  /eaminobenzoic  acid  with 
oitoacetic    ester    and    saponifying    the    resulting    ester. 

— T.  F.  B. 


Vat  dyi*tnffs  ;    Manufacture  of .      0.   Imray,  London. 

Prom    1'arl.wcik.-   vonn.    M.-i-t'T.    Lucius,   und    limning. 

Hoehsl  on  Maine,  German;  Eng.  Pat.  3688,  Feb.  12, 
1914.     Addition  to  Eng.  Pat.  19,899,  Aug.  87,  1918. 

Tun  condensation  products,  of  halogen-quinonef  and 
arylamines  are  treated  with  sulphur  compound!  other 
than  those  enumerated  in  Eng.  Pats.  19,599  of  1912  and 
22,628  of  1913  (see  IV.  Pat  447,592  and  Additions  thereto, 
this  J.,  1913,  226;  1914,  247).  The  following  may  b« 
used  for  this  purpose:  Hydroeulphites,  anhydrides  of 
tbiooarbonio  acid,  thiosulpburu  acid  or  thiosulpbatea, 
sulphur  alone  or  in  presence  "f  a  substance  cai>able  of 
combining  with  halogen  or  acid  (other  than  sodium  or  other 
metallic  sulphide  or  sulphydrate  included  in  Eng.  I'at. 
19,599  of  1912),  or  a  sulphur  nalide.  A  diluent  may  be  used. 
Some  of  these  give  rise   to    products   closely 

mbling  those  previouslj  described,  whflsl  in  other  cases 
different  products  are  formed.  For  ezampli .  the  dyestuffs 
obtained  by  the  action  of  a  thioeulphate  or  of  sulphur 
in  presence  of  a  substam  6  capable  of  binding  halogen  or 
acid,  dye  wool  olive-grey,  greyish-brown,  greyish  blue, 
and  brownish  black  shades. — T.  F.  B. 

Dyestuffs  of  Of    v  ■ifacture  of 

halogenuted .      0.     Imray.     London.       From     Farb- 

werke  vonn.  Meister,  Lucius,  und  Briining.  Hochst  on 
Maine  Germany.  Eng.  Pat.  8577,  April  4.'  1914. 
Phthai.k-  acid  is  condensed  with  a  m-halogen-quinaldine 
or  a  halogenated  quinaldine  or  a  homologue  thereof,  which 
contains  a  halogen  or  methyl  group  in  the  o-position  to  the 
nitrogen,  and  the  substituted  quinophthalones  thus  formed 
are  sulpnonated.  The  prodnets  an-  fa-ster  to  light  than 
Quinoline  Yellow. — T.  F.  I!. 

Pigments   ;    New  compound  ['i.XdinitroAA'-diaminobenzo- 

phenone]   suitable  fur    use    in    the    manufacture   of . 

.1.  V.  Johnson,  London.  From  Badische  Anilin  und 
S.kU  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  8090  of  1914.  date  of  appL,  Sept.  5,  1913. 
4.4 -Dichlorobenzoi-henoxe  is  nitrated  and  the  product 
is  heated  for  10  hours  at  150°— 160°  C.  with  alcoholic 
ammonia  containing  10%  NH,  :  after  crystallisation  from 
m-cresol  the  product  melts  at  292  (.'..  and  is  considered 
to  be  3.3'dinitro-4.4'diaminobenzophenone ;  it  differs 
materially  from  the  product  obtained  by  Consonno  by 
nitrating  diaminobenzophenone,  which  melts  at  12UC. 
If  10°y  aqueous  ammonia  is  used,  the  diamino  compound 
is  obtained  mixed  with  3.3'  diamino-4-chloro-4-amino- 
benzophenone. — T.  F.  B. 

Azo    dyestuffs   for    wool ;     Manufacture    of .     P.    A. 

Newton,  London.  From  Farbenfabr.  vonn.  F.  Bayer 
und  Co..  Elberfeld,  Gennanv.  Eng.  Pat.  14. Too. 
June  25,   1913. 

See  tier.  Pat.  269,213  of  1912  .  this  J.,  1914,  247.— T.  F.  B. 

Sulphurised  dyes  and  process  of 7nating  same.  H.  Hermann, 
Dessau.  Assignor  to  Act.-Ges.  f.  Anilinfabr..  Berlin. 
3  Pats.  1,098,259  and  1,098,260.  Max  26,  1914. 
Date  of  appl.,  Oct.  16,  1912. 

See  Fr.  Pat,  454,782  of  1913  ;   this  J.,  1913,  863.— T.  F.  B. 

Sulphur  dyes  and  process  of  making  same.  H.  Hermann 
and  P.  Virck,  Dessau.  Assignors  to  Act. -Lies.  f.  Anilin- 
fabr., Berlin.  U.S.  Pat.  1,099,039,  Juno  2,  1914. 
Date  of  appl.,    Feb.   26,   1913. 

See  Fr.  Pat.  454,782  of  1913  ;   this  J.,  1913,  863.— T.  F.  B. 

Azo    dye;     Bed .     H.    Jordan    and    W.    Xeelnieier. 

Leverkusen,  Germany,  Assignors  to  Synthetic  Patents 
Co.,  Mew  York.  U"S.  Pat,  1,098,388,  June  2.  1914. 
Date  of  appl,  July  22.    1913. 

See  Eng.  Pat.  17,322  of  1912  ;  this  J.,  1913,  802.— T.  F.  B. 

.4:o  dyestuffs;     Ycllou- .     P.   Volkmann,  Leverkusen, 

Germany  Assignor  to  Synthetic  Patents  Co..  New 
York.  U.S.  Pat.  1,098,600,  Juno  2,  1914.  Date  of 
appl.,  Aug.  7,  1913. 

See  Eng.  Pat.  8415  of  1913  :   this  J.,  1914.  414.— T.  F.  B. 
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Sulphide  dye-Huffs  ;  Fast  ydlow .     R.  Here,  Frankfort, 

and  W.  Frohneherg,  Fichenheim,  Germany,  Assignors 
to  Cassella  Color  Co.,  New  York.  U.S.  Pat.  1,100.877, 
.Tune23, 1914.     Dateof  appl.,  Feb.  21,  1913. 

See  Eng.  Pats.  22.453  and  29.970  of  1912  :    this  J.,  1913, 
862.— T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Cellulose  ;    Action    of  euprammonium   hydroxide   on . 

E.    Connerade.     Bull.    Soc.    Chim.      Belg.,    1914.    28, 
176—186. 

A  physico-chemical  investigation  of  the  action  of 
euprammonium  hydroxide  solution  on  cotton  cellulose. 
From  the  results  it  is  concluded  that  euprammonium 
solutions  made  at  low  temperatures  contain  a  relatively 
large  amount  of  the  colloidal  euprammonium  hydroxide 
and  that  the  solubility  of  cellulose  is  proportional  to  its 
concentration,  the  cupric  hydroxide  as  such  playing  a 
secondary  part  in  the  reaction.  The  solution  of  the  cellulose 
appears  to  be  brought  about  by  the  fixation  of  increasing 
amounts  of  colloidal  euprammonium  hydroxide  and  water 
up  to  a  limit  of  equilibrium  between  the  liquid  and  solid 
phases  ;  the  strongly  hydrated  colloidal  complex  also  fixes 
ammonia  in  proportion  to  its  concentration,  tending 
towards  stabilisation  of  the  solution.  The  coagulation  of 
the  complex  in  solution  is  reversible. — R.  G.  P. 

Cellulose  ;    Action  of  concentrated  sulphuric  acid  on . 

S.  Tschumanow.     Kolloid-Zeits.,  1914,  14,  321—322. 

Strips  of  filter-paper  weighing  respectively  (1)  0083, 
(2)  0-1714,  (3)  0-3296,  (4)  0-654,  (5)  1-264,  and  (6)  2-5913 
grms.  were  each  left  in  contact  with  100  c.c.  of  sulphuric 
acid  of  sp.  gr.  1-84.  After  24  hours  there  resulted  : 
(1)  a  clear  olive  green  liquid,  (2)  a  clear  dark  greenish 
brown  liquid.  (3)  to  (6)  dark-coloured  liquids ; 
after  3  days  all  the  solutions  were  black.  50  c.c.  of 
solution  (6)  was  diluted  with  2  litres  of  water,  the 
precipitate  washed  free  from  sulphuric  acid,  and  dried 
at  100°— 112°  C. ;  itcontained:  C  62-10,  H  500,  0  32-90%. 
After  remaining  for  2£  years  in  a  desiccator  over  sulphuric 
acid,  solution  (6)  had  6et  to  a  gelatinous  mass.  (See 
also  Sabbatani,  this  J.,   1914,  692.)— A.  S. 

Nitrocellulose;     Solubility    of in    ethyl    alcohol.     H. 

Schwarz.  Caoutchouc  et  Guttapercha,  1914,  11,  7964 — 
7967,   8199—8200  and  8359—8360. 

From  published  data  and  his  own  experimental  results,  the 
author  shows  that  the  solubility  of  various  kinds  of  nitro- 
cellulose is  greatly  influenced  by  the  purity  and  mode  of 
preparation  of  the  nitrocellulose  and  the  purity  of  the 
solvent.  In  particular,  while  the  solubility  in  boiling 
absolute  alcohol  was  high,  it  rapidly  decreased  when 
water  was  present,  becoming  practically  zero  for  88% 
alcohol.  Similar  results  were  obtained  with  cold  alcohol. 
Commercial  alcohol  gave  somewhat  higher  results  probably 
owing  to  the  impurities  present.  Experiments  are  also 
described  showing  the  influence  of  the  time  of  nitration 
of  the  cellulose.  The  solubility  first  rises  with  increased 
time  of  nitration,  then  oscillates  and  finally  falls. — H.  E.  P. 

Paper  pulp  in  the  United  States  ;  New  sources  of  supply  of 

raw  material  for .     V.  E.  Nunez.     Papierfab.,  1914. 

12,  Fest-heft,  41—44. 
In  10  years,  from  1900  to  1909,  the  consumption  of  pulp- 
wood  in  the  United  States  increased  by  100%,  the  increase 
in  home-grown  spruce  being  35%  and  in  imported  spruce 
162%.  At  present  only  one-third  of  the  pulp  wood 
consumed  in  the  United  States  is  home-grown  and  the 
present  supplies  in  that  country  will  probably  be  exhausted 
in  30  years.  On  the  other  hand,  much  progress  has  been 
made  in  the  utilisation  of  other  species  of  wood,  which 
have  hitherto  been  considered  inferior  for  pulp  making. 


Balsam  fir  has  been  found  to  be  a  fairly  satisfactory 
substitute  for  spruce  in  the  manufacture  of  mechanical 
pulp  for  news-paper,  whilst  jack-pine  and  hemlock  yield 
lower  grade  mechanical  pulp  suitable  for  cheap  qualities 
Tests  are  being  made  with  several  other  varieties  of  wood 
available  in  large  quantities  in  the  Western  States.  Tin- 
inferior  woods  are  preferably  ground  in  admixture  with 
spruce  ;  fir  wood  tends  to  give  a  free  coarse  pulp  of  inferior 
colour  to  that  of  spruce  ;  the  yield  per  cord  is  less  owing 
to  the  lower  density  of  the  wood.  In  the  South,  progrese 
has  been  made  in  the  utiUsation  of  lumber  waste  ;  chieflv 
from  long-leaf  pine,  for  the  manufacture  of  a  Kraft-cellulose 
by  the  sulphate  process.  It  is  estimated  that  sufficient 
of  this  waste  is  available  for  the  production  of  10,000  tone 
of  paper  per  day.  There  is  also  a  large  supply  of  stumps 
of  black  gum  wood  {Nyssa  sylvatica)  which  yields  a  short- 
fibred  pulp  of  the  poplar  class.  Large  amounts  of  Douglas 
fir  are  still  untouched  on  the  Pacific  slope  in  the  North. 
Of  the  minor  sources  of  supply. of  paper-making  material, 
sugar-cane  refuse,  previously  shredded  and  largely  freed 
from  "  pith  "  by  the  Simmons  process  is  considered  the 
most,  promising.  Fibrous  waste  from  the  sisal  plantations 
of  Yucatan  is  also  available  in  substantial  quantities  and 
yields  paper  pulp  of  excellent  quality.  Cottonseed  hull 
fibres  and  flax  straw  are  capable  of  development  in  their 
respective  classes.  Corn  (maize)  stalks,  saw  grass,  cotton 
stalks  and  many  other  plants  are  under  investigation 
but  do  not  promise  so  well  as  the  materials  previously 
mentioned. — J.  F.  B. 

Sulphite  pulp  ;    Manufacture  of .     A.   D.   J.   Kuhn. 

Papierfab.,  1914,  11,  Fest-heft,  53—60. 

The  processes  and  apparatus  employed  for  the  treatment 
and   purification  of  sulphite   pulp  after  it  is  dischargee 
from  the  digesters  are  described,  with  diagrams.    Foui 
typical  modern  systems  are  illustrated.     When  the  con 
tents  of  the  digester  are  discharged  by  blowing  out  unde: 
pressure,  the  pulp  should  fall  immediately  into  a  ches 
containing    hot  water  in  order  to  avoid   coagulation   o 
resin  ;    it   is  washed   repeatedly   with   hot   water  in  tin 
same  chest,  which  is  provided  with  a  perforated  bottom 
In  the  best  system,  the  pulp  is  not  subjected  at  this  stag' 
to  the  action  of  a  centrifugal  pump,  which  would  tend  t< 
break  up  knots,  etc.,  forming  splinters;    it  is  preferabl 
diluted  largely  with  water  and  run  from  the  chest  over 
channel  containing  traps  for  the  coarse  underboiled  lumj. 
and    through    drum-screens    which    separate    knots   an 
splinters.     In  this  way  the  hardest  portions  are  remove 
before  the  pulp  receives  any  mechanical  treatment  an 
the  stuff  which  passes  on  to  the  potchers  or  "  separators 
is  sufficiently  soft  to  break  down  completely  with  moderat 
agitation.     The  subsequent  operations  comprise  screenir 
through  a  drum  of  finer  mesh,  passage  over  sand-tabli 
in  a  highly  dilute  form,  removal  of  a  portion  of  the  watr 
straining   through    fine   strainers   and   running   off  on 
presse-pate  or  equivalent  machine.     The  sand-tables  mu 
not  be  so  wide  as  to  retard  the  velocity  of  the  stuff,  ar 
bends,  which  cause  eddies,  must  be  avoided.     The  clean 
ing  of  the  tables  is  facilitated  by  slanting  the  botto 
laterally.     The  cross-bars  of  the  traps  may  be  mount, 
on   hinges  and   swung  up  for  cleaning  the  table.     Bl 
strainers  of  all  types  are  employed  ;   the  slits  should  be 
narrow   as   possible   and   their   capacity   not  pver-taxec 
continuous,  regular  work  gives  better  results  than  int< 
mittent    operation.     The    chemical    purification    is   co 
trolled  by  determinations  of  ash  and  acidity. — J.  F.  B 

Soda    cellulose   mills;    Soda   recovery  plant   in • 

Schroder.  Chem.  App.,  1914,  1,  161—168. 
A  description  of  the  process  and  plant  employed  at 
German  esparto  mill,  producing  18  tons  of  cellulose  ) 
24  hours  from  40  tons  of  grass,  the  consumption  of  so 
(as  Na„0)  being  4-2  tons.  The  amount  of  waste  1 
(sp.  gr.' 1-051)  from  the  digesters  was  138,000  litres  | 
dav.  giving,  when  mixed  with  wash  waters,  220,000  lit 
of  feed  lye  of  sp.  gr.  1032  for  the  evaporators.  The  stir 
waste  lye  from  the  digesters  gave,  per  100  c.c,  15  gnns. 
evaporation  residue,  having  the  composition :  waj . 
20-18;    ash,    2517,    combustible    matter,   54-66%.    1> 
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Sated  (.-«!  lyo  oontained  506°/0  of  oombustible  n 

v  weight.     I'alorinietric  determinations  showed  a  value 

I  2451  i*»lg.  for  thu  evaporation  residue,  the  water  being 

aliul.it. . I   as   vapour ;   this   is  oquivalont    to   a  calorific 
due  of   t ■">« m *  I'als.  f.ir  tin'  combustible  matter  prosont 
be  quantity  of  combustible  matter  in  the  Ivos  worked 
nt  at   1 1, 1 .">."•  kilos,  per  day,  oqual  t,i  7-08  kilos,  per  inin. 
be  lyea  to  l„.  evaporated  won'  f.-.l,  .11  .1  toni|)oraturo  ol 

ii  thr  ruu-  i,f  157-75  kilos,  of  dilute  feed-lve  por 
nn.,  to  a  triple  offoct  vacuum  evaporator  and  the  par- 
.ills  concentrated  produi  t  was  passod  forward  l"  a  rotary 

iporat. n.  whore  it  came  in  contact  with  the 
imbustion   gases   from    the    incinerating    fornaoe.     Tho 

la vaporatoi    consisted  of  a  number  of   motal   plates 

discs    partial!}    immorsed    in    the    lye    and    partially 

ilios.il  to  tho  furnace  gases  ;  thus  a  film  of  tho  lye  is 

ioked  up,  evaporated  and  renewed  as  the  discs  revolve, 

lie  furnace   consisted   of   two   parts:   a   rotary    kiln   in 

kioh   the   evaporation    was   continued    to    the    flaming 

•int  and  a  vortical  finishing  furnace  in  which  the  com- 

istion  of  the  coked  a-sh   was  completed.     The  draught 

the  latter  was  so  regulated  as  to  burn  practically  all  tho 

irbon  without  fusing  the  ash.     The  total  hoat  developod 

the  furnace  was  calculated  at  43,092  Cab.  |h.t  min., 

which,  assuming  losses  of  40"o.  25,855  were  available 

r  evaporative  work  in  tho  rotary  apparatus.     At  tho 

so  i  lals.  required  to  heat  up  to  boiling  point  and 
•aporate  1  kilo,  of  water  from  tho  thickened  lye  delivered 
■a  the  vacuum  pan,  jt  is  calculated  that  14-58  kilos,  of 
ii.r  pet  niin.  were  evaporated  at  the  expense  of  the 
udiustiblc  matters  of  the  lyes.  Adding  to  this,  13-69 
loe.  per  min.,  as  the  weight  of  the  rosiduo  of  eva]>oration, 
s  27  =99-48  kilos,  per  min.  represents  tho 
laotity  of  water  to  bb  evaporated  in  the  triple-effect 
cuum  plant.  This  evaporation,  including  heating  up 
a  feed-lye,  was  effected  by  a  consumption  of  20,613  Cals. 
r  min..  supplied  in  tho  form  of  exhaust  steam  at  106°  C, 
d  the  plant  yielded  130-17  kilos,  of  hot  distilled  water 
r  min.   having  a  heat   valuo  above  atmospheric  tem- 

of  81 19  (  ala.     The  recovers   of  soda  was  at  tho 

o>  equal  to  6840  kilos,  of  calcined  ash  per  24 

urs  at  a  total  cost,   including   all  charges,   of  M  305 
•out .£15).— J.  F.  B. 

rpulp  ;  Terpen*  by-products  in  thr  manufacture  of . 
Cuttringor.     Papierfab.,  1914,  12,  Fest-heft,  64 — 67. 
k  recovery  of  oil  of  turpentine  and  resin  as  by-products 
the  manufactuj-e  of  wood  pulp  by  alkaline  digestion  is 
'able    with    timber   rich    in   resin.      When  chips 
wood  of  the  ordinary  size  employed  in  pulp  manufacture 
'  steamed,  the  recovery  of  oil  of  turpentine  is  far  from 
In  tho  ordinary  digestion  process  pine  wood 
Ids  about  5  kilos,  of  crude  oil  of  turpentino  per  1000 
as.  of  wood.     When  this  is  obtained  bv  the  sulphate 
■eees  of  digestion   it   is   contaminated    with   dimethyl 
l™*je  »nd  ha*  a  very  unpleasant  odour.     The  methyl 
phide  disappears   on   exposure   to   tho   air   but   oU   of 
pontine  is  also  lost ;  purification  bv  distillation  or  by 
atment  with  50%  sulphuric  acid  does  not   appear  to 
tisfactory  in  all  cases.     Stirring  in  sunlight  with  the 
WO  of  potassium  chloride,  also  treatment  with  gaseous 
rogen  oxides  have  been  proposed.     Dimethyl  sulphide 
i  oxidised  by  nitric  acid,  yields  a  derivative  of  high 
«  point,  soluble  in  water  and  a  solvent  of   nitro- 
o»-     riie  non-volatile  resinous  matter  remaining  in 
ates  out  as  an  oU  at  a  certain  stage  in  the 
antration  of  the  lyes  :  it  is  a  commercial  article  under 
Jo  of    •  liquid  resin."     The  method  of  extracting 
*»ns   from   the   wood    bv    volatile   solvents    beforo 
mi  does  not  appear  to  be  profitable.     A  summary 
h-  various  patents  for  extracting  the  re-sin  by  steam 
Mine  solvents,  with  a  view  to  combining  the  r'ecoverv 
nsui   products .and   paper- pulp   in   one   operation,   is 
"•     wne  of  the  most   successful   processes,   operated 
f ranee,  consists  in  collecting  the  volatile  oils  at  an 
iy  stage  of  the  digestion  process  and  then  subjecting 
^vaporated  waste  lye,  containing  the  fixed  resin,  to 
raotare  distillation  in  closed  retorts.     It  is  necessary, 
•ever,  to  treat  wood  exceptionally  rich  in  resin. 

-J.  F.  B. 


Paper;  The  wmprettion  and  deruiiu  ../  row  material*  for 
the  manufacture  of         .     r    Beadle  and  II    P.  Si 
(  hem.  News,  191  i.  109,  302    304. 

Tiik  compression  of  fibrous  ran  mat. -rials  f,,r  shipment  is 
limited  by  thr.-.-  facto  of  i  ompression  affect  ..f  tho 

oompression    on    the     lubsequonl     manipulation    of    the 
material   and   the  limit   of   "deadweight."     Deadweight 

oorres] Is  to  a  density  of  66  lb.  per  ob.  ft       10  cb  ft  pet 

'""•  u"> I  which  there  is  do  objeot  in  rednoing  bulk  for 

sea-transport.  ,\  rerj  high  compression  would  be  detri 
mental  in  the  case  of  esparto,  sinoe  it  would  break  down 
the  struoture,  oreating  difficulties  in  opening  out.  and 
cleaning  the  grass.  In  the  oase  of  oottonseed  hall  fibre 
a  high  compression  would  have  no  ill-offoct.  Esparto 
bales  bulk  at  the  rate  of  120  cb.  ft.  |kt  ton  from  ordinary 
Passes  and  mi  ,-b.  ft.  from  hydraulic  presses.  Moist 
mechanical  wood  pulp  averages  40  cb.  ft.,  equivalent  to 
80  cb.  ft.  on  tho  dry  weight.  The  highest  compression 
for  air-dry  sulphite  pulp  is  50  cb.  ft.  ;  with  ordinary 
pressure  65  cb.  ft.  per  ton.  Soda  pulp  is  more  bulky 
Bhowing  BO  cb.  ft.  for  kraft  pulp.  All  the  wood  pulps' 
show  fairly  wide  variations  corresponding  to  variations  in 
the  quality  of  the  fibres.  Hedychium  coronarium  ranges 
from  90  cb.  ft.  for  a  continuous  light  baling  press  down 
to  33  ob.  ft.  for  the  heaviest  hydraulic  packing.  The  best 
way  is  to  pack  by  tho  light  "continuous  press  as  a  pre- 
liminary operation  and  then  to  compress  two  bales  into 
one  by  the  heavy  hydraulic  press.  Whon  a  bulky  material 
has  to  be  compressed  with  moderate  pressure,  a  higher 
dry  weight  per  cb.  ft.  can  bo  obtained  by  pressing  in  the 
moist  state,  because  tho  fibres  are  more  yielding  than 
when  dry.  When  heavier  pressures  are  employed,  how- 
ox  it.  the  moisture  in  tho  material  maintains  it  in  a  swollen 
condition  and  causes  it  to  resist  extreme  compression. 
With  heavy  pressing  the  densest  bales  are  obtained  from 
air-dry  material. — J.  F.  B. 

Paper-testing.     Strength,   bulk  and  handle.     J.  P.  Briges 
Papierfab..  1914,   12,  Fest-heft,  25—29. 

The  term  "  breaking-length  "  expresses  the  conception  of 
"  specific  strength  "  or  strength-units  per  unit  weight  of 
paper.     Applying    the    samo    principle    to    the    bursting 
strain   test,   which    is    more   usually   employed   in   trado 
circles  in  England  and  America,  the  author  proposes  the 
ratio,   bursting  strain  in  lb. :    demy  weight  in  lb.,  as  an 
expression    of    specific     strength  "  of    the    same    order 
as    tho    German    breaking    length.     Similarly,    "  bulk  " 
may    be   regarded    as   specific    thickness,    i.e.,    thickness 
per  unit  weight  of  paper  and  is  proportional    to  specific 
volume.     It  is  proposed  to  record  "bulk"  in  terms  of 
the  ratio,  thickness  of  4  plies  in  1  /1000  of  an  inch  :  demy 
weight  in  lb.     It  is  argued  that  the  commercial  conception 
of   "  handle,"   originally  a   purely  subjective  impression, 
might  be  recorded  numerically  as  an  additive  combination 
of  the  two  factors  specific  strength  and  specific  thickn 
In   judging    writing   papers   and   fine   printings,   a   third 
factor  comes  in,  mz.  :    "  smartness  "  of  appearance,  which 
however,    must   remain   subjective.     Strength,    bulk   and 
"  smartness  "  are  the  primary  factors  which  determine  the 
quality   of   fine   papers  and  indicate  the  quality  of  the 
materials   and    the    amount   of   technical   skill  employed 
in  the  manufacture.     To  a  certain  extent  these  factors 
are  mutually  inimical  and   the  values  obtained  are  the 
result  of  a  compromise.     In  order  to  obtain  the  desired 
degree  of  "smartness"   with   papers  of  heavy  substance 
it   is  frequently   necessary  to  sacrifice  one  or  both  of  the 
factors    which    combine    to    create     the     impression     of 
"  handle."^!.  F.  B. 

Balaam  fir  as-  a  pulp  icood.     Board  of  Trade  .1.,  June  11, 
1914.     |T.K.] 

Balsam  fir,  a  tree  which  was  considered  of  little  value 
a  few  years  ago,  is  now  in  demand  for  pulp  wood  on 
account  of  the  expansion  of  the  pulp  industry  and  the 
consequent  rise  in  the  price  of  spruce.  Balsam  has  also 
begun  to  take  the  place  of  spruce  for  rough  lumber,  laths, 
etc.  The  chief  objection  to  the  use  of  large  amounts  of 
balsam  fir  in  mechanical  pulp  is  that  the  "  pitch  "  in  the 
wood  injures  the  belts  and  cylinder  faces  upon  which  the 
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pulp  is  rolled  out  :  this,  however,  is  probably  due  to 
grinding  balsam  under  conditions  adapted  to  spruce.  The 
acids  used  in  the  manufacture  of  chemical  pulp  dissolve 
the  pitch  and  any  amount  of  balsam  may  be  used,  though 
it  is  said  that  too  much  balsam  in  the  pulp  yields  a  paper 
lacking  in  strength.  The  balsam  fir  grows  in  northern 
New  York  and  Maine,  in  many  parts  of  New  Hampshire 
and  Vermont,  and  in  the  swamps  of  Northern  Michigan, 
Northern  Wisconsin  and  Minnesota.  It  readily  re-afforest  a 
cut-over  areas,  and  quickly  attains  a  size  suitable  for  pulp 
wood. 

Patents. 

Antiseptic    treatment    of   woollen    cloth.     D.    Humphreys, 
Stroud.     Eng.   Pat.   13,408,  June   10,   1913. 

The  cloth  after  being  well  washed  is  treated  with  a  solution 
of  about  1%  of  phenol  "or  other  coal  tar  derivative" 
at  100'  to  120°  F.  (38°— 49"  C),  squeezed  between  heavy 
rollers,  dried  at  a  gentle  heat  and  then  sprayed  with  thymol. 

— J.  B. 

Silk;  Manufacture  of .     E.  Graeger  and  A.  Kemmler, 

Berlin.  Eng.  Pat,  2213,  Jan.  27,  1914.  Under  Int. 
Conv.,  Jan.  28,  1913. 

Raw  silk,  silk  waste  and  cocoons  are  prepared  for  spinning 
into  floss  "sehappe"  by  treatment  first  with  a  hot 
(60°— 70°  C),  feebly  alkaline  solution  (e.g.,  0-25— 0-5% 
sodium  carbonate  or  1%  borax  solution)  and  then  with 
a  solution  of  tryptic  ferments,  such  as  pancreatic  prepara- 
tions or  a  solution  of  papayotin,  in  presence  of  ammonium 
salts  (0-5—1%  NHjCl)  and  1—3%  of  a  neutral  electro- 
lyte such  as  sodium  chloride. — J.  F.  B. 

Flax  and  jute  waste  ;    Process  for  converting into  soft, 

curled,  woolly  fibres.  A.  Seidel  and  J.  Geisberger. 
Ger.  Pat.  273,881,  Dec.  20,  1912. 

Flax  or  jute  waste  is  digested  under  pressure  for  3 — 4 

hours   in   a   lye   consisting   of   urine,   sodium   carbonate, 

Turkey  red  oil  soap,  and  water. — A.  S. 

Plastic  composition  [from  cellulose  esters]  and  process  for 
making  the  same.  W.  A.  Beatty,  New  York.  Eng. 
Pat.  18,499,  June  19,  1913. 

A  cellulose  ester  (nitrate  or  acetate)  is  incorporated  with 
camphor  and  a  condensation  product  of  a  ketone  and  a 
phenol  (e.g.,  dihydioxydiphenyldimethylmethane,  obtained 
from  acetone  and  phenol)  with  or  without  the  use  of  other 
solid  solvents  such  as  camphor  substitutes.  (See  also 
Eng.  Pat,  18,822  of  1912  ;   this  J.,  1913,  907.)^J.  B. 

Acetylcelluloses  ;    Manufacture   of insoluble    in   acetic 

acid  and  chloroform.  Knoll  und  Co.  Ger.  Pat.  273,706, 
April  29,  1911. 
AcETYLCELLrLOSES  soluble  in  acetic  acid  and  chloroform 
are  left  in  contact  with  suitable  catalvsers,  under  such 
conditions  that  hydrolysis  by  water  is  avoided,  until  tiny 
become  insoluble.  Other  substances  may  bo  added  to  the 
acetylcellulose  before  the  treatment.  For  example, 
a  solution  of  acetylcellulose  in  glacial  a-cetic  acid  is  treated 
with  sulphuric  acid,  sulpho-acetie  acid,  zinc  chloride,  or 
the  like,  until  a  solid  product,  insoluble  in  chloroform 
and  acetic  acid,  is  produced.  Or,  solid  acetylcellulose, 
in  a  suitably  subdivided  form,  may  be  left  in  contact  with 
benzene,  a  little  sulpho-acetie  acid  and  a  solvent  for  the 
latter,  such  as  acetic  anhydride  or  acid.  The  new 
acetylcelluloses  are  soluble  in  formic  acid,  hydroxy-acids 
and  their  esters  (e.g.,  tartaric  acid  esters),  acid  derivatives 
of  hydroxy-acids  and  their  esters  (e.g.,  diacetyltartaric  acid 
esters),  acid  derivatives  of  glycerol  (acetins  and  chlor- 
hydrins),  nitromethane,  and  acetylenetetrachloride.  They 
can  be  used  for  the  preparation  of  artificial  threads,  films, 
celluloid,  etc.— A.  S. 

Cellulose  or  substances  containing  cellulose  ;    Preparation 

of  solutions  of  in  concentrated  hydrochloric  acid, 

capable  of  being  precipitated  bt/  water,  alcohol,  or  saline 

solutions.     R.  Willstatter.     Ger.  Pat.  273,800,  May  25, 

1913. 

Hydrochloric  acid  of  a  higher  concentration  than  30% 

is  used  for  dissolving  cellulose  (see  also  this  J.,  1913,  822). 


The  solutions  ma)-  bo  used  in  the  production  of  artificial 
silk,  films,  etc. — A.  S. 

Cellulose:    Installation  for  tin    manufacture  of by  the 

indirect  boiling  process.  E.  Morterud.  Ger.  Pat 
273,860,  Aug.  13,  1913. 

A  central  heating  installation  is  used,  from  which  the 
requisite  quantity  of  heat  for  effecting  the  digestion  is 
supplied  to  each  of  a  number  of  digesters  in  turn. — A,  S. 

Nitrocellulose     solutions;      Method     of     spinning for 

the  production  of  threads,  artificial  horsehair,  films,  or 
the  like.  E.  Berl  and  M.  Isler.  Ger.  Pat.  273,936 
Juno  17,  1913. 

Threads,  films,  or  the  like  of  collodion,  prepared  in  the 
usual  way  from  nitrocellulose  containing  20—30%  H,tl 
are  coagulated  by  aqueous  alcohol  of  25 — 50%  (In 
concentration,  at  a  temperature  not  exceeding  the  boiling 
point  of  ether. — A.  S. 

Acidylcelluloses  ;  Manufacture  of  objects  [threads]  of . 

Knoll  und  Co.     Ger.   Pat.   274,260,  July   18,  1912. 

Solutions   of   acidylcellulose   are   precipitated   by  con 
centrated   saline  solutions.     For  example,   a  solution  o 
acetylcellulose  in   glacial   acetic   acid   is  squirted  intc 
concentrated  solution  of  sodium  acetate. — A.  S. 

• 
Bleaching  ligiio-cellulose  and  pecto-cellulosc  ;  Processes  fo 

.     A.   R.  de  Vains  and  J.   F.  T.   Peterson,  Paris 

Eng.  Pat,  19,099,  Aug.  22,  1913.  Under  Int.  Conv. 
Aug.  28,  1912. 

See  Fr.  Pat.  449,497  of  1912  ;  this  J.,  1913,  482— T.  F.  1 

Binding  and  impregnating  materials  made  from  oat 
sulphite  hie.  E.  Pollacsek,  San  Bartolomeo,  I  tab 
Eng.  Pat,  20,460,  Sept.  10,  1913. 

See  Fr.  Pat.  462,429  of  1913  ;  this  J.,  1914,  248.— T.  F.  1 

Cuprammonium  solutions;  Process  of  producing  — 
B.  Borzykowski,  Charlottenburg,  Germany.  U.S.  Pa 
1,100,518,  June  16,  1914.     Date  of  appl.,  Nov.  18,  191: 

See  Eng.  Pat.  24,996  of  1912  ;  this  J.,  1913,  283.— T.  F. 

Cellulose  from  raw  vegetable   materials  containing  celluk 

fibres;      Manufacture     of  .      L.    Brech     and 

Tvborowski,    Warsaw,    Russia.     U.S.    Pat.    1,100,51 
June  16,  1914.     Date  of  appl.,  April  17,  1911. 

See  Eng.  Pat,  5552  of  1911  ;  this  J.,  1912,  329.— T.  F. 

Flexible  and  waterproof  material  from  paper  sheets  ;  Mar, 

facture  of .     G.  Magnasco,  Genoa,  Italv.     U.S.  P. 

1,101,029,  June  23,  1914.     Date  of  appl.,  Aug.  14,  19 

See  Eng.  Pat,  18,836  of  1913  ;  this  J.,  1914,  640— T.  F. 
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Sorption  [of  acids   by  wool]  ;    Kinetics  of .     0-   i 

Georgievics  and  A.  Dietl.     Z.  phvsik.  Chem.,  1014. 
669—691. 
Acids  are  taken  up  more  rapidly  by  wool  the  mo 
centrated  the  solution,  and  the  influence  of  eoncentrat  i 
on  the  velocity  of  absorption  varies  for  different  acidf  I 
the  same  way  as  the  quantity  x  (see  this  J.,  1914, 251)  be ! 
greatest  in  the  case  of  the  mineral  acids  where  x  ha  i 
large  value,  and  least  in  the  ease  of  the  monobasic  fa 
acids.     For  gases,  which  are  taken  up  by  charcoal  a  J 
velocity  practically  independent  of  pressure,  x  is  unity  i 
the  process  is  pure  diffusion.     These  data  support  the    ' 
Georgievics'  theory  of  sorption  (loc.  cif.)asacombinat  ■ 
of  diffusion   (solution)   and   adsorption,   the  former 
dominating  where  x  is  low.  the  latter  when  it  If 
In  the  same  group  of  acids  the  coefficients  oounec 
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irption  with  concentration  follow  the  sitmo  order  as  those 
mneoting  diffusion  with  concentration,  this  arrangement 

.  ■  1 1 .  ■  1 1 1. 1  r  I  \  marked  m  tin-  case  nf  the  fatty  acids. 
In-  ti'iiifHTui uri- -coelhi ■irni  for  the  sorption  velocity  of 
■ctic  and  ol  hydrochloric  acids  is  about  1-5,  indicating 
nin  that  the  process  is  one  in  which  solution  rathor  than 

IS ial     action     prevails,    although     the    coefficient     is 

stoutly  higher  than  those  usually  found  for  rates  of 
fusion,  (in  diluting  nn  acid  solution  which  is  in 
iuilibii>iin    with    wool,    the    new    equilibrium     point     is 

i  almost  instantaneously  with  acetic,  oxalic, 
pdroohloric  and  sulphuric  acids.  The  widely  expressed 
union  thai  adsorption  (or  sorption)  itself  is  a  very  rapid 
-ueess  is  erroneous.  The  velocity  varies  from  case  to 
j»\  and  in  some  instances  equilibrium  is  only  attained 
to  weeks  of  contact. — \V.  11.  P. 

Ik:   The   weighting  of with  substitute*  for  tin.     E. 

stem.     Z.   angew.   Chem.,    1914,   27,  357— 358. 

ik  earths  of   monazite   sand,   as   well  as   titanium   and 

voniinu   compounds,    have    been   studied    with    a    view 

their  use  in  weighting  silk,  and  it  is  concluded   I  hat, 

ulst  these  oompounds  coul  1  nol    be  used  successfully  by 

-  msekes  as  substitutes  for  tin  salt,  yet   when   used  in 

njunction  with  tin.  satisfactory  results  eould  lie  obtained. 

H  nietalhc  compounds  are  not  considered    to   be   ideal 

bstances  for  weighting  :    it.  is  suggested  that  substances 

is  in  constitution  to  silk  fibroin  would  he  prefer- 

I'.  F.  B. 


and  fibrt  :  Lnbilt  compounds  of  —  and  their 
•xtplirntinn  in  ih/ring:  M.  von  lljinskv.  Z.  angew. 
(hem.,  1914.  27,356-  -357. 

iST  dyeings   can    be    produced    with    certain    insoluble 

by  immersing  the  tihre  in  an  aqueous  suspension 

the  dye-stuff.      Por  example,  cotton  is  dyed  in  a  few 

nutes  at  the  ordinary-  temperature  by  immersion  in  a 

th   of  acidiriod   water   containing   2%   of    fndanthrene 

G.   in  suspension;    when  gum  or  other  colloid  is 

ded  to  the  hath,  only  feeble  dyeings  are  produced,  and 

pso  an1  not  fast  to  water.     The  process  may  bo  applied 

the  dyeing  of  artificial  silk,  and  is  also  valuable  for  use 

(h  dyestulTs   which   do   not    readily   give  level  shades. 

nilar  adsorption  compounds  of  dye  and   fibre,   termed 

abile  lakes."  are  formed  when  the  fibre  is  immersed  in  an 

MODS  suspension  of  a  mordant  dyestuff  in  presence  of  a 

rdant:    the  mordant   dyestuff   can  also  be   applied   in 

to    filues   already    dyed    with     vat     dyestuffs. 

Uliant  Alizarin  Red  lakes  are  obtained  by-  this  method 

mercerised  goods.     The  insoluble  metallic  compounds 

Isoco-vat  dyestulTs  can  be  applied  in  a  similar  manner. 

•m    aqueous    suspensions,    giving    dyeings    which    are 

't  to  soaping  and  rubbing.     The  fibre  may   be  intro- 

oad   into   a    bath   containing   the   unreduced   dyestuff, 

Metallic  (e.g..  magnesium)  hydroxide,  and  hydrosulphite, 

the  leuco  compound   may   be   prepared  first  and  the 

tallic  salt  may   he   precipitated  and    formed    into    a 

•pension.— T.  F.  B. 

Patents. 

eing  machine  ;   Piece .     H.  Cochrane,  jun.,  Paislev. 

Bng.  Pat.  13,689,  June  13,  1913. 

s  machine  is  provided  with  two  receivers,  one  on  each 

■    'f  the  dye-box,  and  is  equipped  with  winches  and 

table  driving  gear,  whereby  the  cloth  is  carried  from 

iver  to  the  dye-box  and  from  the  latter  to  the 

■iver,  and  vice  versa,  the  operation  being  continued 

■    required  shade  is  obtained,  somewhat  after  the 

nnor  of  Ihe  dye  jig. — J.  B. 

'line  Black  by  oxidation  in  Ihe  air  ;    Dyeing  fabrics  and 

acts    tri/A .     A.     E.     Verge,     Yincennes,     France. 

Pat.    18.246.   Aug.    11,    1913.     Addition   to   Eng. 

itiS  of  July  7.  1913  (this  J.,  1914.  418). 

j:  hath  is  made  up  of  45  grms.  of  aniline,  3  grins,  of 

ni-nylenediamine,    35    grms.    of    hvdrochloric    acid    of 

«.  <sp.  gr.  I  152),  5  grms.  of  90%  formic  acid,  about 


12  grms.  of  copper  salts  comprising  i)    0  grm.  of  sulphate 

and    12      .'1  grins,   of  a,,  lite.    I      .'  guns,  of  sodium   met  I 

bisulphite  and  water  to  make  up  I  hue.     An  ungreenable 

black  is  said  to  result   by  leaving  the  pieees  tO  oxidise  in  the 

air  for  1 1'  to  24  hours,  if  ueoessarj  tin-  pieces  are 
finished"   by   passing  throu  ition  of  aniline  oil 

in  water,  preferably  after  chroming.  (Reference  is 
directed  to  Eng,  Pat,  16,189  of  1907  ;   tins  J.,  1908;  854 

I.  li 

Printing;    Colour .     X.   \V.  Turkin,   Moscow.     Eng 

Pat.  23.129,  March  7,  1913. 

I'oi.oi  it  printing  plates  an-  coated  with  the  preparation 
described  in  Bng,  Pat.  .">7:i7  of  1913  (see  page  742),  oi  the 
blocks  ma\  be  built  up  of  bars  consisting  of  the  said 
preparation.  For  printing  the  plates  are  moistened  with  a 
liquid  capablo  of  dissolving  the  composition, — J.  B. 

finishing,  filing,  loading  *>>ul  dressing  textilt  goods.  L. 
I.ilienfi  Id.  Vienna  Eng.  Pat.  7317.  March  23,  1914. 
Under  Int.  Conv.,  April  s.  1913.  Addition  to  Eng. 
Pal    25,246  of   1911,  dated   Nov.   12,   1910.     (Sei    this 

J..   1912.  813,  383.) 

Tin:  goods  arc  treated  with  a  viscose  solution  having  a 
content  of  alkali  hydroxide  less  than,  but  at  least  hi\- 
tentlis  of  its  content  of  cellulose  or  hydrocclltllose.      .1.  li. 

Starch;    Process  f'<r  utilising  used in  laundries.     M. 

Brauer.  tier.  Pat.  273,311,  Aug.  2,  1913.  Addition 
to  <l,r.   Pat.  262,501. 

To  avoid  the  use  of  large  settling  vessels  as  described  in  the 
chief  patent,  the  waste  water  holding  starch  in  suspension 
is  introduced,  together  with  clean  water,  through  pipes 
disposed  side  by  side,  into  a  rapidly  rotating  centrifuge. 

— A.S. 

Ice   colours   [on   cation]  ;     Proems   of  producing .     A. 

Winther.  A.  L.  Laska,  A.  Zitsoher,  F.   Kunert,  and  E. 

Acker,  ( >rTenbach-on-Maine.  Assignors  to  Chem.   Fabr. 

Griesheim-Elektron,      Frankfort  on  .Maine,      Germany. 

U.S.    Pat.    1,099,108,   June   2,    1914.     Date   of    appL, 

Oct.  16,  1913. 
She  Eng.  Pat.  17,279  of  1913  ;   this  J.,  1914,  73.— T.  F.  B. 

Dyeing  process.     J.  A.   Dominguez,   Buenos  Aires.     U.S. 

Pat.   1,099,240,  June  9,  1914.     Date  of  appl.,  April  27, 

1912. 
See  Addition  of  Dee.  13,  1911,  to  Fr.  Pat.  437,020  of  1911  ; 
this  J.,  1912,  637.— T.  F.  B. 

TextiU  fibres  ;   Apparatus  for  treating with  liquids  and 

gases.  J-.  T..  and  F.  Brandwood,  Bury.  U.S.  Pat. 
I.HU.248,  June  23, 1914.     Date  of  appl,  July  31,   1913. 

See  Eng.  Pat.  5280  of  1913  ;    th.s  J.,  1914,  133.— T.  P.  B. 

Beserrf    effects  on    textile: ■  fibre  :     Production   of .     F. 

Bentz,   Manchester,   Assignor  to   Badische   Anilin   und 

Soda     Fabrik,     Ludwigshafen     on     Rhine,     Germany. 

U.S.    Pat.    1,098,145,    May   26,    1914.     Date   of   appl., 

May  20,   1911. 
See  Eng.  Pat,  16,389  of  1910  ;  this  J.,  191 1,  889.— T.  F.  B. 

Cotton    yarns    and   fabrics  ;      The   finishing    of .      L. 

Hermsdorf  and   B.   Teufer,   Chemnitz,  Saxony.     Eng. 

Pat.  21.940.  Sept.  29,  1913.     Under  lm.  Conv.,  June  20, 

1913. 
See  Fr.  Pat,  463.073  of  1913  ;   this  J..  1914.  248.— T.  F.  B. 

Coaling  flexible  objects   of  organic  origin    with    metal.     R. 

Rafn   and   G.    E.    Schmidmer,    Nuremberg.    Germany. 

U.S.    Pat,    1,099,934,   June    18,    1914.     Date   of   appl., 

Oct.   16.   1912. 
See  Eng.  Pat.  23,959  of  1912  ;  this  J.,  1913,  654.— T.  F.  B. 
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VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Selenious   acid    in    sulphuric    acid;     Detection    of    minute 

quantities  of .     E.  Schmidt.     Arch.   Pharni.,   1914, 

252,  161— i65. 

A  few  nigrms.  of  codeine  phosphate  are  dissolved  in 
10  c.c.  of  the  sulphuric  acid,  when  a  distinct  greon  coloration 
appears  changing  to  deep  blue-green  in  about  15  mins. 
if  selenious  acid  be  present.  The  colour  can  be  observed 
with  1  part  of  selenious  acid  in  1,000,000  parts  of  sulphuric 
acid. — F.  Shdk. 


Nitrogen  in  Norwegian  saltpetre  [calcium  nitrate] ;  Deter- 
mination of .     N.  Busvold.     Chem.-Zeit.,  1914.  38, 

799—800. 
Lunge's  nitrometer  method  gives  results  accurate  to 
within  about  4-013%  N,  but  it  is  advisable  to  use  an 
aqueous  solution  of  phosphoric  acid  instead  of  water  for 
the  dilution,  so  as  to  prevent  the  precipitation  of  calcium 
sulphate  and  dissolve  basic  mercury  sulphate.  For 
greater  accuracy  Treadwell  and  Wegelin's  alkaline  reduc- 
tion method  (Diss.,  Zurich,  1907)  may  be  used,  the  reduc- 
tion flask  being  connected  with  the  reflux  condenser  by 
means  of  a  long  tube  inclined  upwards  at  an  angle  of  120°. 
In  this  flask  are  placed  8  grms.  of  powdered  Devarda's 
alloy,  5  c.c.  of  alcohol,  50  c.c.  of  a  solution  of  the  salt- 
petre (25  grms.  in  500  c.c.)  50  c.c.  of  water,  and  50  c.c.  of 
sodium  hydroxide  solution  (sp.  gr.  13).  About  20  ruins, 
after  the  evolution  of  hydrogen  has  stopped,  the  contents 
of  the  flask  are  distilled  to  about  50  c.c,  the  distillate 
being  received  in  standard  acid,  and  the  apparatus  finally 
swept  out  by  a  current  of  air.  Parallel  results  should  not 
differ  by  more  than  0-05%  N. — C.  A.  M. 


Ammonia,  hydrocyanic  acid,  and  cyanogen  ;  Catalytic  com- 
bustion  of to   nitric  oxide.     W.    Moldenhauer   and 

0.  Wehrheim.     Z.  angew.  Chern.,  1914,  27,  334. 

Nitrogen*  combined  with  carbon  (in  cyanogen  compounds) 
can  be  converted  into  nitric  oxide  by  catalytic  com- 
bustion, the  carbon  being  at  the  same  time  oxidised  to 
the  dioxide.  Better  yields  of  nitric  oxide  arc  obtained 
by  combustion  of  cyanogen-nitrogen  than  from  ammonia- 
nitrogen,  whilst  in  the  former  case  the  condition  of  the 
catalyst  and  the  time  of  contact  of  the  cyanogen  compound 
with  it  are  not  of  so  much  importance  as  in  the  combustion 
of  ammonia.  The  fact  that  good  yields  of  nitric  oxide 
can  be  obtained  from  cyanogen  under  conditions  in 
which  ammonia  would  be  converted  only  into  free  nitrogen, 
indicates  that  the  sensitiveness  of  tho  combustion  of 
ammonia  is  not  so  much  duo  to  the  decomposition  of 
nascent  nitric  oxide  as  to  the  direct  formation  of  freo 
nitrogen. — T.  F.  B. 


Bromides  ;  Detection  of ,  in  presence  of  thiocyanales  and 

ferrocyanides.     I.  Guareschi.     Z.  anal.  C'hem.,  1914,  53, 
490—495. 

The  reaction  previously  described  for  the  detection  of 
bromide  (this  J.,  1913,  942)  may  also  be  used  in  detecting 
traces  of  bromide  in  presence  of  thiocyanate  or  ferro- 
cyanide  ;  in  these  cases  the  solid  or  its  very  concentrated 
solution  is  heated  w  ith  excess  of  50%  chromic  acid  solution 
to  gentle  boiling.  The  test  is  still  effective  if  both  chloride 
and  iodide  are  also  present.  Bromine  was  in  this  way 
readily  detected  in  mixtures  of  0-5  grm.  of  silver  thio- 
cyanate with  0001  grm.  of  silver  bromide  and  0-5  grm.  of 
silver  ferrocyanide  with  0005  grm.  of  silver  bromide. 
Traces  of  bromine  were  also  recognised  by  the  same 
method  in  Prussian  blue  and  ultramarine.  It  is  suggested 
that  in  the  case  of  thiocyanates  iromocyanogen  is  first 
produced  and  then  decomposed  in  the  following  manner  : 

6CNBr+12H20=6C02+6NH3+6HBr ; 
6HBr+2H2CT04=CraOa+5H20+3Br,. 

— J.  R. 


Borates.     The   system  :    BaG—Bfis—Uft   at   30°  C.     U. 
Sborgi.     Atti  R.  Accad.  dei  Lincei,  Roma,  1914,  23,  I 
530—534,  717—721,  854—857. 

By  tho  interaction  of  barium  hydroxide  and  boric  acid 
in  aqueous  solution  under  varying  conditions,  products 
were  obtained  of  the  composition,  BaO,B2O3.4H,0  • 
2BaO,3B203,6H,0 ;  and  BaO,3B203,7H20  respectively 
and  also  one  in  which  the  ratio  BaO  :  B203  was  between 
1  :  3  and  2 : 3.  These  products,  together  with  baryta  and 
boric  acid  were  used  in  a  study  of  the  conditions  of  equili- 
brium of  the  system,  BaO-B203-H20,  at  30D  C.  in  the  samo 
manner  as  was  described  previously  (this  J.,  1913,  230, 
655).  The  experimental  results  are  tabulated  and  indicate 
that  at  30°  C.  the  only  compounds  formed  are  the  triborate 
(BaO,3B,03,xH.,0)  and  the  metaborate  (BaO,B203,xH20). 

"  —A.  S. 

Lead  in  bismuth  subniirale  ;  Detection  of .     G.  Guerin. 

J.  Pharm.  Chim.,  1914,  10,  22—23. 

Certain  commercial  samples  of  bismuth  subnitrate  when 
tested  for  lead  bj*  the  method  previously  described  (this  J., 
1913,  1107)  were  partially  soluble  in  boiling  5%  ammonium 
nitrate  solution,  and  the  filtrate  then  gave  a  yellow  pre- 
cipitate with  potassium  chromate  in  the  absence  of  lead. 
Lead  chromate  is  soluble  in  sodium  hydroxide  solution, 
and  is  reprecipitated  by  acetic  acid,  whereas  a  mixture 
of  bismuth  and  lead  chromates  is  partially  soluble  in  the 
alkali  and  on  adding  a  slight  excess  of  acetic  acid  to  the 
filtrate  only  the  lead  chromate  is  immediately  re-pre- 
cipitated.— C.  A.  M. 

Iron    and   chromium    nitrides.     W.    Moldenhauer   and  Y. 
Groebe.     Z.  angew.  Chem.,  1914,  27,  334. 

Finely  divided  iron,  prepared  by  reduction  of  the  oxide, 
combines  chemically  with  small  quantities  of  nitroger 
on  heating  in  presence  of  the  gas  for  a  short  time.  The 
amount  of  nitrogen  combined  between  450°  and  850°  C 
is  about  0-25%.  When  the  heating  is  prolonged  »' 
temperatures  above  600°,  the  amount  combined  is  mucl 
smaller.  It  is  suggested  that  a  saturated  solid  solutioi 
of  nitride  in  iron  is  formed,  and  that  the  dissociation 
tension  of  the  dissolved  nitride  increases  with  the  time 
as  is  known  to  be  the  case  with  chromium  nitride.  /' 
chromium  nitride,  Cr»N,  has  been  obtained,  togethe 
with  CrN,  by  the  action  of  nitrogen  on  chromium.  It  i 
soluble  in  dilute  hydrochloric  and  sulphuric  acids  (CrN  i 
only  decomposed  by  concentrated  sulphuric  acid),  and  i 
converted  into  CrN  by  heating  strongly. — T.  F.  B. 

Tungsten  ;  Preparation  and  properties  of  some  derivatin 

of   pentavalent .     A.    Fischer.     Z.    angew.    Cheni 

1914,  27,  336. 

The  reduction  of  tungsten  hexachloride  in  ethyl  alci 
holic  solution  by  means  of  aluminium,  in  presence  of 
dehydrating  agent,  results  in  the  production  of  a  hif 
yield  of  the  green  compound  of  pentavaient  tungstei 
WC12(0C2H5)3  ;  it  is  decomposed  by  water,  and  possess' 
strong  reducing  power,  e.g.,  for  indigo  solution.  A 
analogous  compound,  also  with  reducing  properties,  h. 
been  prepared  by  replacing  the  ethyl  alcohol  by  meth 
alcohol.— T.  F.  B. 

Explosive    substance    containing    arsenic.     W.    J.    Miilli 

Z.  angew.  Chem.,  1914,  27,  338. 
A  black  substance  which  exploded  on  contact  with 
flame  or  when  rubbed  with  a  hard  body,  was  fou: 
deposited  on  the  iron  in  a  lead-lined  wrought-iron  ves' 
which  had  contained  strongly  arsenious,  35%  sulphu 
acid,  the  lead  having  been  corroded  in  places.  It  <■ 
tained  iron,  lead,  and  arsenic  ;  the  arsenic  content  » 
increased   to   43%    on    washing   with   hydrochloric  ac 

— T.  F.  B 

Radium    emanation ;    Reduction    of   carbon    monoxide 

hydrogen    under    the    influence    of .     0.    Scheu 

Comptes  rend.,  1914.  158,  1887—1889. 
When   purified  radium  emanation  is  introduced  ipt< 
mixture  of  carbon  monoxide  and  hydrogen  at  the  oidin' 


\   I   XXXI1I..N...  14.]     Cu  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


749 


tturo    roduotion    takes    place    slowly     with     the 
production  of  water  vapour,  methane  and  a  small  pro- 
ill  .if  other  hydrocarbons.      I''.  Siidn. 

Sulphur  chloride  ;    Examination  <>f  -      .     F.    Frank   and 
t.  Marckwald.  Qummi-Zoit.,    19U,  S.8,   1580-   1681. 

it  that  good  samples  of  sulphur  chloride 

nbouUl  possess  a  Bp.  gr.  (15   C.)  "I   1-680  to  1-690  (pore 

(■084       When    105  c.c.   are  distilled,   using   a   standard 

tliw.lv  and  condenser  (of  which  minute  details  are  given), 

should  distil  within  4°,  the  first  5  c.o.  being  rejected. 

I  In-    Bample    Bhould     contain     at     least     98-8%    SjCl, 

calculated  on  the   basis  of  chlorine  content  determined 

by  the  following  new  method  : — 10 — 15  c.c.  of  nitric  acid 

I  5)    (containing   sufficient   silver  nitrate  for  the 

reaction)  are  introduced  into  a  small  pressure  flask  ol 

1Q0  11     capaoity,  having  a  .stopper  ground  in  and  secured 

ver.     0-2  tn  0-5  grin,  of  the  .sample  are  weighed 

111  n  small  weighing  bottle  «hieh  is  then  dropped  into  the 

flask.     This  is  shaken  till  all   the  sulphur  chloride  has 

tred.    warmed    for    20 — 30    mins.    on    the    water- 

ooled  and  opened.     The  precipitate  and  glass  are 

collected   by   means  of  water,   the   precipitate  dissolved 

by   ammonia,    reprccipitated    and    weighed    in    a   Gooch 

crucible.     This   process  gives   good   results,   higher  than 

those  obtained  by  the  old  method. — H.  E.  1'. 

Oieyandiamide ;      Technical     methods     of    obtaining 

from  calcium  cyanamide  from  the  standpoint  of  chemical 
».     G.  Grube  and  1'.  .Nitsche.     Z.  angew  Chem., 
l»14,  27,  36S— 3,8. 

TitL  method  described  in  a  previous  paper  (this  J..  1914, 
~id)  has  been  tested  kinetically,  and  compared  with  the 
■ther  technical  methods  for  the  preparation  of  dicyan- 
liamide  111  which  ammonia  or  solid  zinc  cyanamide  are 
ised  as  accelerators  in  solutions  of  cyanamide.  The 
uiamide  method  is  shown  to  be  mainly  a  case 
f  heterogeneous  catalysis,  the  reaction  velocity  being 
Tactically  independent  of  the  rate  of  stirring.  The 
elocity  increases  more  rapidly  than  the  amount  of 
ktalyst  added.  In  the  authors'  method  of  polymerising 
alcium  cyanamide  solutions  the  rate  of  formation  of 
ncyandiamido  is  increased  by  the  presence  of  calcium 
hloride.  A  study  of  comparative  yields  shows  that  the 
ew  method  is  not  inferior  to  the  others  as  a  technical 
rocess  for  the  manufacture  of  dicyandiamide. — W.  H.  P. 

'•itrogen  ;     Absorption    of bi/    calcium.     R.  Brandt. 

Z.  angew.  Chem..   1914,  27,  424. 

alctcm,  in  pieces  weighing  3  to  5  gratis.,  is  completely  con- 
erted  into  t'a3Xa  on  heating  to  400° — 500°  C.  in  nitrogen, 
'he  pieces  retain  their  form.  The  velocity  of  the  reaction 
lcreases  from  300°  to  440°  (_'.,  then  decreases  and  is 
-•ro  at  about  800°  C.  the  melting  point  of  calcium, 
.hove  this  temperature,  the  velocitv  again  rises  to  a 
insiderable  value.— A.  T.  L. 

"r'paration  of  anthraquinone.    Aniline  Black,  Indulines, 
Magnesium  chloride.     II.  Its  effect  on  the  oxidising 
"■(ion  of  chlorates  and  nitrates.     Hofmann  and  others. 
-  ■   [V. 


•hblende  discovery    in    India.     Morning   Post,   July   4, 
1914.     [T.R.] 

rs  of  pitchblende  have  been  discovered  in  a  peg- 
»tite  to  the  east  of  Banekhap,  in  the  Gaya  district  of 
;hur.  At  present  between  8  and  9  cwt.  has  been  raised, 
implee  have  been  found  to  contain  83-39%  of  U,08,  and 
to  315  mgrms.  of  hydrated  radium  bromide  per  metric 
>n. 

I  salts  in  Spain  ;  Discovery  of—.     Board  of  Trade 

J.,  July  9,  1914.     |T.R.] 
asive  deposits  of  potassium  sulphate  and  carbonate 
.ve  been  discovered  near  Cordona  (40  miles  north-west 
Barcelona).     Tho  deposits  are  of  great  thickness  and 
i?in  about  200  feet  below  the  surface. 


<.m  nitrate,  borax,  and  phosphab  in  Chile.     Oil,  Paint, 

and  Drug  Rep.,  Juni  22,  191 1,     [T.R.] 

T.u.  production  ol  sodium  nitrate  in  Chile  during  1913 

was  valued  at  nearlj   £22,000,000,  and  ol  borax  al  over 

£400,000,     A  Large,  rioh  deposit   ol  phosphate  baa  been 

1 1  at  the  1 it h  i.t  Mi.    tluasco  River,  about  mo  miles 

innth  of  Valparaiso. 

Russian  chemical  industry    ■    1913      Board  "f  Trad.    .1 
June-    II,    1914.     |l'.l:.| 

Tim.  pas!  two  years  have  been  favourable  for  the  ohemical 

industry  of  Russia.  A  number  of  works  have  had  to 
increase  their  share  capital,  and  in  1913  four  new  com 
parties  were  formed  with  a  total  capital  oi  £68,600 
tins  amount  £60,000  is  the  capital  of  a  company  for  the 
manufacture  of  soap  and  Btearine.  The  production  of 
sulphuric  acid  has  increased  particularly,  following  on  an 
increased  importation  of  pyrites  I  nun  104. -loo  tons  in  Hill 
to  142,400  tons  in  1!H:>.  The-  imports  of  other  raw 
materials  used  in  the  chemical  trade  likewise  show  an 
increase.  The  chemical  market  has  remained  linn,  and, 
as  the  home  industry  has  been  unable  to  supply  all  the 
demand,  there  has  been  a  large  increase  during  the  past 
two  years  in  the  imports  of  chemical  and  pharmaceutical 
products. 

Ammonium   sulphate  plant  al  Fushun,  China.     Board  of 

Trade  J.,  July  2,  1914.  [T.R.] 
A  Munii  gas  plant  is  being  installed  at  the  Fushun  coal 
mines  in  Manchuria,  with  a  view  to  supplying  power  for 
use  in  generating  electricity.  This  plant  has  been  specially 
designed  for  the  recovery  of  sulphate  of  ammonia,  Fushun 
coal  being  particularly  suitable  for  this  purpose,  and  it 
is  estimated  that  250  tons  of  coal  will  bo  gasified  per  day, 
and  that  there  will  be  a  daily  yield  of  about  12  tons  of 
sulphate.  The  present  intention  is  to  sell  this  sulphate  in 
Japan  or  California. 

Patents. 

Persulphuric   acid   and   its    salts  ;     Manufacture   of . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
24,931,  Nov.  1,  1913. 

See  Ger.  Pat.  271,642  of  1913  ;  this  J.,  1914.  484.  Alloys 
of  tin  with  aluminium  or  of  either  or  both  of  these  metals 
with  magnesium,  zinc,  cadmium,  silicon,  copper,  man- 
ganese, etc.,  may  also  be  used  as  electrode  material  in 
producing  persulphuric  acid  as  well  as  persulphatcs. 

— T.  F.  B. 

Sodium   carbonate    crystals  ;    Process  for  producing  • . 

M.  Spazier,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  29,827, 

Dec.  27,  1913. 
Soda  ash  is  agitated  with  cold  water  {e.g.,   180  gallons 
to  600  lb.  of  ash),  the  solution  exposed  to  the  air,  preferably 
for  70  hours,  and  the  separated  crystals  drained.     A  clear 
granulated  product  is  obtained. — F.  Sodn". 

Cyanides ;     Process   for   forming .     J.     E.     Buchcr, 

Providence,  R.I.,  U.S.A.     Eng.  Pat.  11,797,  Feb.  24. 
1913. 
See  U.S.   Pat.   1,094.976  of  1914;    this  J.,   1914,   B 
The  alkali   carbonate  may  be  replaced   by  an  alkali   or 
alkaline  earth  metal  or  compound.     If  the  metal  is  used, 
it  may  be  brought  into  the  reaction  in  the  form  of  vapour. 

— T.  F.  B. 

Silicic  acid  ;    Manufacture  of  chemically  pure  soluble . 

Ges.  fur  Elektro- Osmose  m.  b.  H..  Frankfort  on  Maine, 
Germany.  Eng.  Pat.  9237,  April  14,  1914.  Under 
Int.  Conv.,  April  14,  1913. 
An  alkali  silicate  solution  is  subjected  to  the  action  of 
an  electric  current  in  the  anode  compartment  of  a 
diaphragm  cell,  the  electrodes  being  perforated  sheets 
lying  close  against  the  diaphragm  wall,  and  the  diaphragm 
itself  {e.g.,  of  carborundum  and  corundum  as  described  in 
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Fr.  Pat,  426.072  of  1911:  this  J.,  1911,  942)  of  such 
potential  that  only  the  alkali  migrates  through  it.  The 
silicic  acid  obtained  is  rendered  free  from  other  acids  by 
anodic  purification,  preferably  with  a  diaphragm  of  parch- 
ment paper  ;    it  is  permanent   when   properly  stored. 

— F.  Sods. 

Sitric  acid;   Manufacture  of .     C.  Casman,  Bercham, 

Belgium.    Eng.    Fat,    11,296,   Sept,   5,    1913. 

SEEFr.  Pat.  457,800  of  1913  ;  this  J.,  1913,  1009.— T.  F.  B. 

Hydrochloric  acid  and  potassium  bisulphate  from  potassium 
chloride  and  sulphuric  acid  ;  Process  for  the  continuous 
production  of  dry  — ■ — .  T.  Meyer,  Offenbach,  and 
A.  Klages,  Magdeburg,  Germany.  U.S.  Pat.  1,099,451, 
June  9,  1914/Date  of  appl.,  Jan.  6,  1913. 

See  Ger.  Pat.  261,411  of  1911  ;  this  J.,  1913,  S26.— T.F.B. 

Ammonia  ;      Manufacture     of .  J.     Y.       Johnson, 

London.         From   Badische   Anilin  imd   Soda   Fabrik, 

Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  24,823, 
Oct.  31,  1913. 

See  Ft.  Pat.  466,303  of  1913  ;  this  J.,  1914,  645.— T.  F.  B. 

Xitrate  of  ammonia  ;   Process  for  the  manufacture  of . 

J.  M.  Herschell,  London.  From  Wulfing,  Dahl  und  Co., 
Barmen,  Germany.     Eng.  Pat.  26,233,  Nov.  15,  1913. 

See  Fr.  Pat,  465,683  of  1913  ;  this  J.,  1914,  644.— T.  F.  B. 

Fluoride  of  sodium  and  fluoride  of  aluminium  ;    Method  of 

producing  a  double  compound  of ,  with  a  simultaneous 

gaining  of  colloidal  silicic  acid.  A.  Humann  and  E. 
Teisler,  Dohna,  Saxony.    Eng.  Pat.  12,626,  May  30, 1913. 

SEEFr.  Pat.  458,750  of  1913  ;   this  J.,  1913, 1067.—  T.  F.  B. 

Aluminium  acetate  compounds  ;  Process  for  the  manufacture 
of — ■ — .  S.  Sokal,  London.  From  Kalle  und  Co., 
Akt.-Ges.,  Biebrich-on-Rhine,  Germany.  Eng.  Pat. 
15,020,  June  30,  1913. 

See  Ger.  Pat.  272,516  of  1912  ;  this  J.,  1914,  568.— T.  F.  B. 

Hydrosulphite  of  sodium  ;    Process  for  manufacturing 

based  on  the  expansion  of  the  liquefied  sulphur  dioxide. 
L.  Descanips,  Lille,  France.  Eng.  Pat.  19,404,  Aug.  27, 
1913.     Under  Int.  Conv.,  Aug.  27,   1912. 

See  Fr.  Pat.  459,144  of  1912  ;  this  J.,  1913,  1155.— T.  F.  B. 

Barytes  ;     Method    of   separating ■  from    ores.     C.    J. 

Greenstreet,  Webster  Groves,  Mo.  Reissue  Xo.  13,735, 
May  26,  1914,  of  U.S.  Pat.  1,069,545,  Aug.  5,  1913. 
Date  of  appl.,  Jan.  15,  1914. 

See  this  J.,  1913,  871.— T.  F.  B. 

Iron  from  liquids  ;  Process  of  eliminating .     H.  Hackl 

and  H.  Bunzel,  Heufeld,  Germany.  U.S.  Pat.  1,100,675, 
June  16,  1914.     Date  of  appl.,  May  27,  1913. 

SEEFr.  Pat.  459,576  of  1913;  this  J.,  1913, 1156.— T.  F.  B. 

Hydrogen  peroxide  ;    Production  of  stable  solutions  of 

containing  caustic  alkali.  G.  W.  Johnson,  London. 
From  Deutsche  Gold-  und  Silber-Scheide-Anstalt,  vorm. 
Roessler,  Frankfort-on-Maine,  Germany.  Eng.  Pat. 
13,751,  June  13,  1913. 

See  Fr.  Pat.  460,959  of  1913  ;  this  J.,  1914,  76.— T.  F.  B. 

Nitrous  oxide;    Process  for  the  manufacture  of .     C. 

Torley,   Brussels,  and  O.   Matter,  Troisdorf.  Germany. 

U.S.  'Pat.    1,098,305,   May  26,   1914.     Date  of    appl., 

Oct.  21,  1913. 
See  Eng.  Pat,  11,828  of  1913  ;  this  J.,  1913,  867.— T.  F.  B. 

Sitrogen    compounds ;       Process     of     making .      O. 

Frank  and  O.  Fincke,  Berlin.  U.S.  Pat.  1,101,424, 
June  23,  1914.     Date  of  appl.,  Feb.  10,  1912. 

See  Fr.  Pat.  439,244  of  1912  ;  this  J.,  1912,  738.— T.  F.  B. 


Graphites ;      Treatment    of .     E.     X.     Laine,     Paris. 

Eng.  Pat.  5798,  March  7,  1914. 

See  Fr.  Pat.  464,642  of  1913  ;  this  J.,  1914,  550.— T.  F.  B. 

Hydrogen  ;  Process  for  the  preparation  of bi/  auto- 
combustion.  G.  F.  Jaubert,  Paris.  U.S.  Pat.  1,099,446, 
June  9,  1914.     Date  of  appl.,  March  1,  1912. 

See  Fr.  Pat.  438,021  of  1911  ;  this  J.,  1912,  536.— T.  P.  B. 

Metal     adsorptions ;      Method    for     producing .     B. 

Schwcrin,  Assignor  to  Ges.  f.  Elektro-Osmose  m.  b.  H., 
Frankfort-on-Maine,  Germany.  U.S.  Pat.  1,098,176, 
May  26,  1914.     Date  of  appl.",  Jan.  4,  1913. 

See  Ger.  Pat,  252,372  of  1912  ;  this  J.,  1912, 1201.— T.FB. 


VIII.— GLASS;    CERAMICS. 

Patents. 

Glass  plates;    Process  for  making .       A.  W.  Matins. 

London.  From  Bicheroux,  Lambotte  und  Co., 
Ges.  m.  b.  H.,  Herzogenrath,  Germany.  Eng.  Pat.  9490, 
April  16,  1914. 

The  chilled  or  irregular  edges  formed  during  flattening 
are  removed  from  the  plate  by  a  cutting  device  operatiuj 
whilst  the  plate  is  being,  rolled. — F.  Sodn. 

Plate-glass;    Apparatus  for  the  manufacture  of  raw 

M.  Bicheroux,  Assignor  to  Bicheroux,  Lambotte  un< 
Co.,  Ges.  m.  b.  H.,  Herzogenrath,  Germany.  U.S.  Pal 
1,101,392,  June  23,  1914.     Date  of  appl.,  Jan.  20,  1914 

See  Eng.  Pat.  9490  of  1914;    preceding.— T.  F.  B. 

Fireproof  materials  from  quartz  and  the  like;    Method  t 

producing .       W.     Boehm,     Berlin.       U.S.       Pa 

1,099,113,  June  2,  1914.     Date  of  appl.,  Oct,  30,  1913. 

See  Fr.  Pat.  463,147  of  1913  ;  this  J.,  1914,  354.— T.  P.  1 

Enamels  ;  Cloudening  agent  for  producing  cloudening  effce 

in   white and  process  of  producing  the  same. 

Kreidl,  Vienna.     U.S.   Pat,   1,101,455,  June  23,  191 
Date  of  appl.,  March  28,  1912. 

See  Addition  of  June  6,  1912,  to  Fr.  Pat.  429,665  of  191 : 
this  J.,  1912,  1181.— T.F.B. 


IX.— BUILDING  MATERIALS. 

Xavaho  asphallum.     Rosenthal.     See  Ha. 
Patents. 

II'ooii  or  cellulose  ;  Process  for  colouring,  preserving,  mak 
fire-resistant,    and    increasing    the    mechanical    strtn 

of    materials    composed    chiefly    of .     E.    Trutz 

Ger.  Pat.  273,481,  Feb.  20,  1913. 

The  materials  are  impregnated  or  coated  with  solution! 

esters,  ester-acids  or  salts  of  ester-acids  of  di-  or  tritt 

carbonic  acids,  with  or  without  admixture  of  other  j  • 

serving  or  colouring  matters. — A.  S. 

Impregnating  wood;    Process  of .     M.   "ttasscrma- 

Ger.  Pat.  274,303,  June  27,  1913. 
The    wood   is   impregnated   with   a   solution   of  cupr  - 
oxide   in   ammonia  and   is   then   steamed.     Solut 
higher  copper  content  can  be  used  than  when  the  copjx  ' 
employed  in  the  form'of  cupric  oxide. — A.  S.   ■ 

Mortar  :    Production  of  a  hydraulic free  from  effl'  ■ 

cence,  by  the  use  of  a  barium  salt.     H.  Becher.     Ger.  1 
273,877,  Oct.  29,  1912. 

Lime  is  mixed  with  sand  and  barium  fluoride  and  slaja 

hot.— A.  S. 
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emtnt  and  the  like  from  Iht  residues  resulting  from  the 
burning  of  and  extraction  of  gas  from  household  and  street 
rtfuM,  sewage  sludge,  and  tht  hk<  :  Process  for  making 
— .  .1.  Eisner,  Borlin-Friedenau,  Germany.  Bog. 
Pat.   11,87ft,  May   21,   1913. 

Pat.  158,551  of  1913  ;    this  J.,  1913,  1158.— T.  F.  B. 

luitdmg]    composition    and     process    i>f     manufacturing 

Ike  same.     A.  ('.  de  Caudemberg.  Nice,  Prance.     Eng. 

Pat  27,12*.  Nov.  25,  1913.     Under  Int.  Conv.,  Deo.  6, 

1912. 

i.  Kr  Pat.  451,648  of  1912;  this  J.,  1913,  605. —T.  F.  B. 


(.-METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

i/iNum  ;    Assay  of  crude .     M.  Schwitter.  Eng.  and 

.Mm.  J.,  1914,  97,  1249—1260. 

five  grins.  <>f  the  nuggets  are  digested  with  200  c.c. 
■ijua  rajia  (1  HNO,  :  3HC1)  on  a  water  bath  for  one  hour, 
I  then  boiled  gently  for  2  hours.  Tho  solution  is 
anted  and  again  boiled  to  dissolve  any  finely  divided 
tal  in  suspension.  Tho  aqua  regia  treatment  is  repeated 
the  residue,  and  tho  mixture  is  diluted  with  water  and 

to  s.ttlc  overnight.  The  clear  solutions  are 
anted,  and  tho  last  portion  filtered,  into  a  graduated 
ill  c.c.  Ilask,  the  filter  being  washed  till  colourless. 
o>ridium. — The  residue  from  the  acid  treatment  is  scori- 
l  with  10 — 15  grins,  of  test  lead  and  enough  litharge 
till  the  scorificr.  The  button  is  cleaned  with  as  little 
nmering  as  possible  and  dissolved  in  nitric  acid  (1  :  3). 

■  solution  containing  lead  is  filtered,  the  tiltor  washed 

■  from  lead,  and  dried.  Tho  osmiridium  is  separated  as 
iplctcly  as  possible  from  the  paper,  the  latter  is  burned 
I  the  ash  added  to  the  metal,  which  is  weighed. 
linum. — 25  c.c.  of  the  filtrate  are  evaporated  to  dryness, 

residue  heated  for  1  hour,  with  occasional  stirring, 
h  5  c.c.  of  hydrochloric  acid  (1  :  9),  20  c.c.  of  water,  and 
"ms.  of  ammonium  chloride,  allowed  to  stand  overnight, 

chloroplatinato  filtered  off,  washed  with  20% 
noniuin  chloride  and  ignitod,  very  gently  at  first,  in 
innealing  cup.  Tho  metal  contains  most  of  the  iridium  ; 
quantity  of  tho  latter,  if  nut  more  than  5°0,  can  be 
rith  sufficient  accuracy  from  the  colour  of  the 
(oplatinate,  0-2°o  Ir  sufficing  to  impart  a  decided  red 
Gold. — The  filtrate  from  the  platinum  determination 
vated  with  5  grms.  of  ferrous  sulphate,  the  gold  filtered 
and  ignited  in  an  annealing  cup.  Palladium. — The 
ate  is  treated  with  one-fifth  of  its  volume  of  hydrochloric 

and  precipitated  with  l0°o  potassium  iodide  solution, 

tips  at  a  time,  till  no  further  black  precipitate  (Pdl,) 

The  liquor   is   boiled,    cooled,    and   filtered,    the 

ipitate  washed  with  dilute  hydrochloric   acid  (1:4) 

free  from  iron,  ignited  in  porcelain  in  a  muffle,  then 
aied  with  a  few  drops  of  formic  acid  to  reduce  any 
•'.  dried,  and  weighed.     Rhodium. — The  filtrate  from 


palladium  is  reduced,  while  hot,  with  zinc,  and  the 
•Hie  precipitate  digested  for  10  mins.  with  25  c.c.  of 
•  nitric  acid  (1:3)  on  a  water-bath  :  the  residue  is 
•■d,  reduced  in  hydrogen,  and  weighed  as  rhodium  ; 
■mains  tho  last  traces  of  iridium. — W.  R.  S. 

hum,  palladium  alloys,  and  hydrogen.     A.  Sieverts. 

Z.  angew.  Chem.,   1914,  27,  337—338. 

ntherms  and  isobars  of  hydrogen   absorption   by 

mm  of  various  forms  are  similar,  but  the  quantitative 

vary   greatly   with   the   nature   of  the   palladium. 

Morption  at  atmospheric    pressure   increases   with 

rata*   between    100J   and    140°  C,    then   decreases 

"illy,  and   between   700"   and   the   m.    pt.   (1550°  C.) 

-  very  little      At   1550°  the  absorptive  power  of  the 

n  metal  is  lower  than  that   of  the  solid.     At  low 

'ires  the  hydrogen  absorption  varies  with  tho  square 

"'  the  pressure.     The  dissociation   constant   of   the 

u  hydrogen  is  a  maximum  at   137°  C.  and  varies 

I « tw«n  300;  and  800c  C.     The  velocity  of  absorpt  i<  in 


of  hydrogen  by  palladium  wire  increases  rapidly  with 
temperature;  above  :n«i  absorption  is  instantaneous, 
and  al  low  temperatures  it  oan  fall  i"  sero,  The  absorptive 
power  of  oommeroial  palladium  wire  is  in  all  eases  to  to 
20%  lower  Hum  that  of  the  pure  wire;  this  is  probably 
duo  to  the  presenoe  ol  platinum  and  ruthenium,  since  it  is 
found  that  palladium  platinum  alloys  absorb  hum 
hydrogen  at  lo»n  toni|>cratures  and  higher  oontents  of 
platinum.  On  the  otler  hand;  silver  and  gold  (which  do 
not  dissolve'  hydrogen)  increase  the  absorptive  power  of 
palladium    for    hydrogen,    with    increasing    amounts    of 

metal,  to  a  maximum  ;    further  addition  of  silver  or  gold 
reduces  the  absorptive  power  ;    in  this  case,  thi    bydl 
absorption  rises  with  decreasing  temperature. — T.  F.  15. 

LQold  di„l  silver.]    Precipitation   from   cyanieU     wlutioni 
H.  A.  Megraw.     Eng.  and  Mm.  J.,  11)1 1,  97,  1232—1238] 

The  solution  to  be  precipitated  should  bo  quite  clear- 
Four  precipitating  agents  are  in  use  ;  tho  electric  curnuit- 
chareoal,  aluminium,  and  zinc.  Electrolysis  was  employed 
in  South  Africa  for  sevoral  years.  Iron  anodes  and  lead 
cathodes  were  used,  the  deposited  metal  being  stripped 
off  tho  latter  from  time  to  time.  By  using  relatively  high 
current  density  the  metal  is  precipitated  as  a  sludge 
or  slime  which  can  be  wiped  from  the  cathode.  Electrolysis 
regenerates  an  appreciable  amount  of  cyanide,  but  tho 
precipitate  is  hard  to  melt  and  contains  all  tho  metals  taken 
up  by  the  cyanide  liquor.  Tho  use  of  charcoal  is  restricted. 
That  made  from  soft  wood  is  most  efficient;  100  lb.  of 
charcoal,  twico  re-burned,  will  carry  30 — 40  ozs.  of  metal, 
and  tho  ash  i<  easily  melted  into  bullion.  The  action  of 
charcoal  is  probably  duo  to  occluded  gases  (this  J.,  1913, 
1014).  Aluminium  has  been  introduced  recently  in  several 
mills  (this  J..  1913.  660).  It  does  not  combine  with  the 
cyanide  as  does  zinc,  and  thus  regenerates  a  certain 
quantity  of  the  salt.  Zinc  is  tho  most  generally  used 
precipitant,  either  in  the  form  of  shavings,  or  better,  of 
dust  (this  J.,  1914.  263).  A  slight  excess  of  cyanide  must 
bo  present  to  prevent  precipitation  of  zinc  hydroxide. 
In  cyaniding  old  amalgamation  tailings,  mercury  is 
dissolved  to  a  large  extent  and  almost  entirely  precipitated 
by  zinc  ;  it  may  be  recovered  by  retorting  tho  precipitate. 
Zinc-shavings  are  usually  screened  in  recovering  tho 
values,  so  as  to  remove  tho  coarser  metal  which  is  returned 
to  the  precipitation  boxes.  The  finer  portion  (60-  to 
80-mesh)  is  generally  treated  with  acid,  the  residue  con- 
stituting high-grade  material  which  is  added  to  the  under- 
size  from  the  finer  screens.  Zinc-dust  precipitate  only 
requires  filter-pressing  before  melting  down  (this  J., 
1914,  423).— W.  R.  S. 


Copper  ;     Oxidation   and   reduction   of .     J.    Joannis. 

C'omptes  rend.,  1914,  158,  1801—1804. 

The  velocity  of  reduction  of  copper  oxide  by  hydrogen  is 
practically  constant  over  a  considerable  range  of  pressure; 
that  of  tho  oxidation  of  copper  by  oxygen  diminishes 
rapidly  from  the  beginning  of  tho  reaction.  The 
diminution  is  not  caused  by  the  fall  in  pressure  but  by 
tho  layer  of  solid  oxide  which  interferes  with  further 
reaction. — W.  H.  P. 


Metals  I     Colouring .     IV.    Colouring    copper    grey- 
black     with     permanganate     solution.     E.     Groschuit 
Deutsche  Mechan.-Zeit..  1913.  233—239.     (hem.  Zentc, 
1914,  1,  2123—2124,     (See  also  this  J.,    1910,   1312; 
1913,538.) 
Copper  and  heavily  copper-plated  articles  can  be  coloured 
grey-black  by  treatment  for  10—15  mins.  at  100   C  in  a 
solution  of  12  grins.  (  uS(  l4..')H  ,<  I  and   1  •">  grms.    KMnO, 
in    100  c.c.  H.O.     Passive  copper  and  copper  which  has 
been    treated    with    boiling    sodium    hydroxide    solution 
cannot  be  coloured  in  this  way.     Red  brass  castings  and 
tombac   may   be   coloured   in   a   .somewhat    similar   way. 
Brass   is   coloured  grey-black   but   the  coating   does   not 
adhere  well.     Zinc  becomes  coi  Bred  with  a  firmly  adherent 
shinv    black  coating.     Tin,  aluminium,  lead,  and  tin-  and 
aluminium-bronzes  are  not  coloured  satisfactorily. — A.S. 
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Copper  and  copper  alloys  J   Colouring brown  by  copper 

sulphate   solutions.     E.   Groschuff.     Das   Metall.    1914, 
37—38.     Chem.  Zentr.,  1914,  1.  2124. 

Metallic  copper  when  treated  with  a  boiling  solution  of 
12  grms.  CuSO,,5H,0  in  100  c.e.  H20,  becomes  covered 
with  a  dull  violet  grey  coating  consisting  of  a  layer  of 
brown  cuprous  oxide  and  a  superimposed  deposit  of  a 
greenish  basic  copper  salt.  This  greenish  deposit  may  be 
masked  by  coating  with  Japan  lac,  greasing  with  vaseline, 
wax,  etc..  and  a  fine  reddish  brown  to  chocolate  brown 
colour  is  thus  obtained.  The  copper  surface  must  be 
free  from  traces  of  fat  or  oxide.  The  colour  may  be 
modified  by  varying  the  duration  of  immersion  in  the 
solution  and  by  suitable  after-treatment  (see  also  preceding 
abstract).  A"  thicker,  more  yellowish  brown  colour, 
without  any  dull  bluish  tinge,  is  obtained  if  potassium  or 
sodium  chlorate  be  added  to  the  solution.  Copper  alloys, 
such  as  tombac,  red  brass,  brass,  and  aluminium-bronze, 
mav  be  coloured  in  a  similar  manner.  A  dull  copper-red  to 
reddish  brown  colour  is  obtained  on  tin-bronze,  hoft  solder 
is  not  coloured  and  does  not  interfere  with  the  colouring 
of  copper  soldered  therewith. — A.  S. 

Reduction  by  hydrogen  of  copper  and  nickel  oxides  in 
presence  of  a  dehydrating  agent.  E.  Berger.  Comptes 
rend.,  1914,  158,  1798—1801. 
The  reduction  of  copper  and  nickel  oxides  is  greatly 
accelerated  when  a  dehydrating  agent  (anhydrous  baryta) 
is  present  to  absorb  the  water  as  it  is  produced.  The 
velocity  curve  for  copper  oxide  at  1003  C.  shows  first 
an  irregular  delay  before  the  reaction  begins  and  then 
a  steady  reduction  to  the  metal  without  any  sign  of  an 
intermediate  stage.  The  curves  for  nickel  oxide  at  182°  C. 
and  209°  C.  both  indicate  the  existence  of  Ni.O. — W.  H.  P. 

Copper  and  nickel;.    Hardness  and  modulus  of  elasticity  of 

isomorphous   mixtures   of .     N.    Kurnakow   and   J. 

Rapke.  J.  Russ.  Phvs.-Chem.  Ges.,  1914,  46,  380—394. 
Z.  anorg.  Chem.,  1914,  87,  269—282. 
The  hardness  of  Cu-Ni-alloys,  a  continuous  series  of  solid 
solutions,  was  determined  by  the  Brinell  method,  using 
a  ball  of  9-52  mm.  diam.  and  a  load  of  485  kilos.  The 
modulus  of  elastieitj-  was  determined  by  Lermantow's 
method  (Chowlson,  Lehrbueh  der  Physik,  I.,  703).  The 
results  were  as  follows  : — 


Brassfoundries  ;  Application  of  producer  gas  to .     E. 

Bulmahn.     Trans.  Amer.  Inst.  Metals,  1914,  7, 288—31 

The  use  of  producer  gas  for  melting  brass,  for  drying  core 
and  for  power  purposes  in  the  brass  foundry  is  advocate 
It  is  essential  that  the  gas  be  free  from  tar.  At  tl 
Langsenkamp- Wheeler  Brass  Works,  Indiania, 
installation  of  four  Westinghouse  double-zone  sucti 
producers,  each  having  a  capacity  of  500  lb.  of  coal  per  hoi 
has  been  in  operation  for  4  years  with  satisfactory  resul 
In  the  double-zone  producer,  the  raw  fuel  (bitumino 
coal)  is  carbonised  in  the  upper  section  and  the  residi: 
incandescent  coke  converted  into  gas  in  the  lower  sectii 
The  gas  is  drawn  off  between  the  two  sections  and  sen 
to  generate  steam  in  a  vaporiser  arranged  around  the  t 
of  the  lower  section  :  it  is  free  from  tar  and  is  ready  f 
use  after  passing  through  a  wet  coke  scrubber  and  a  d 
scrubber.  The  gas  has  a  calorific  value 
110 — lloB.Th.U.  per  cb.  ft.  and  in  order  to  obtr 
the  required  temperature  in  the  furnace  (vi 
2500°— 2600°  F.,  1370=— 1430°  C),  both  the  gas  a 
air  are  preheated  by  the  waste  gases  from  the  furna 
Curves  are  given  showing  the  relative  cost  of  produ< 
gas  compared  with  ordinary  lighting  gas  and  with 
fuel.  In  melting  red  brass  with  producer  gas  the  loss 
metal  was  reduced  to  0-75 — 1%. — A.  S. 


Alloys;    Electrolytic  separation  of —and  their  meta 

graphic  and  mechanical  investigation.  111.  Attempt.- 
produce  zirconium-,  aluminium-,  antimony-  and  chromu 
bronzes.  R.  Kremann,  J.  Lorber,  and  R.  Ms 
Monatsh.  Chem.,  1914,  35,  581—601. 

Attempts    to    deposit    zirconium    electrolytically   eit 
alone  or  alloyed  with  mercury  or  copper  were  unsuccess 
From  a  bath  containing  zirconium  oxychloride  (with 
of  iron  as  impurity)  and  copper  sulphate  an  alloy  i  I 
obtained  which  left  a  residue  insoluble  in  nitric  acid.    I 
this  proved  to  be  iron  in  a  very  resistant  (passive)  condit  . 
Similar  results  were  obtained  with  aluminium,  the  deposi  1 
copper  containing  a  rather  large  percentage  of  cupi  • 
oxide  as  well  as  a  trace  of  iron.     When  purified  alnmini  i 
sulphate  was  used  no  iron  separated.     Antimony-bror  - 
were  obtained  from  baths  containing  tartar  emetic.     T  I 
differed  considerably  in  character  from  the  correspont  .' 
tin-bronzes,    showing   a  much  smaller  tendency  to  l<  i 
solid    solutions.     The    photomicrographs    showed    q  * 
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It  may  be  deduced  from  the  relaxation  theory  of  Clerk- 
Maxwell  that  the  hardness  of  a  solid  is  proportional  to  the 
product  of  the  modulus  of  elasticity  and  the  time  of 
relaxation  (time  required  for  equalisation  of  internal 
strains),  and  hence  that  an  increase  of  hardness  may  be 
due  to  an  increase  of  the  modulus  of  elasticity,  or  of  the 
time  of  relaxation,  or  of  both.  In  the  case  of  Cu-Ni- 
allovs  the  increased  hardness  must  be  due  to  increase  in  the 
time  of  relaxation,  for  the  modulus  of  elasticity  can  be 
calculated  from  the  values  for  the  component  metals, 
whereas  the  curve  representing  the  hardness  passes  through 
a  maximum.  In  the  case  of  brass,  bronze,  steel  and  other 
copper  and  iron  alloys  also,  increased  hardness  is  due  to 
increase  in  the  time  of  relaxation.  Hardened  steel,  for 
instance,  has  a  lower  modulus  of  elasticity  than  soft 
iron.  A  substance  is  more  brittle  the  greater  its  time  of 
relaxation.  It  is  suggested  that  manganese-nickel-  and 
other  special  steels  may  belong  to  the  class  of  alloys  in 
which  increased  hardness  is  due  to  increase  in  the  modulus 
of  elasticity.  Alloys  belonging  to  this  class  are  of  great 
practical  importance  because  increased  hardness  is  not 
accompanied  by  any  considerable  increase  of  brittleness. 

In  the  preparation  of  the  copper-nickel  alloys  it  was 
found  necessary  to  add  a  quantity  of  manganese  equal 
to  1-6 — 18°o  of  the  weight  of  the  nickel  in  order  to  obtain 
alloys  in  which  no  cracks  were  develorsd  on  rolling. — A.  S. 


distinctly  the  existence  of  two  constituents.  M  U 
containing  2-22%  Cr  and  2-2%  0  was  obtained  froi  a 
bath  containing  copper  and  chromium  salts  ;  possibly  ■ 
chromium  was  present  as  hydroxide. — W.  H.  P. 

Zinc  blende  and  lead  sulphide;    Rate  of  solution  of-- 
in  dilute  sulphuric  acid.     F.   Rosenkranzer.   Z.   ar.' 
Chem.,  1914,  87,  319—334. 
Weighed    quantities,    usually    10    grms.,    of   powd 
mineral,  in  grades  composed  of  particles  of  1-13, 
0-75  mm.  diam.  respectively  were  agitated  at  < 
temperature  in  a  stoppered  bottle   containing  a  ki. 
volume  of  dilute  sulphuric  acid  (L25, 0-125  or  0-MK 
practically    no    air.     The    small    amount    of    1) 
sulphide  formed  was  measured  at  suitable  intervals  by  J 
methylene  blue  colorimetrie  method  (this  J.,  1914. 
The   amounts   obtained   were   seldom   more  thai 
mgrms.,  but  the  results  showed  clearly  that  the  amouijO' 
hydrogen  sulphide   formed  depended  upon -the   tim 
reaction,  the  concentration  of  the  acid,  the  area  of 
particles  of  mineral,  and  the  actual  quantity  of  mil 
present,  and  was  independent  of  the  amount  of  agita  '• 
Four  different  types  of  blende  and  one  of  galena  were  i  I 
and  although  each  mineral  had  its  own  rate  of  s 
the  temperature  coefficient  of  the  reaction  was  the  - 
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In  hetcrogom s  reactions  the  determining  factor  is 

diffusion,  the  velocity  being  primarily  determined 

tlir  diffusion  coefficient  01  the  soluble  roagent.     In  the 

bowover,  the  diffusion  appears  to  be  much 

id  than  the  preliminary  reaction  at  the  surface 

i  h   therefore   determines    tho    volocity   of   the   whole 

,•,•,...    \\.  ii.  r. 

lah  ;     Ytlocity    of   solution    of in    acids.  I.  Zinc. 

\\.  Oentuerszwer  .mil  J.  Sachs.    '/..  phvsik.  Chem.,  1914, 
762. 

..  which  has  been  |>rc\  iously  corroded  so  us  to  expose  its 
noture  dissolves  in  acids  more  readily  than  the  polished 
til  ami  hence  the  rale  uf  solution  of  polished  zinc 
steadily  from  the  time  of  immersion  up  to  a 
Milium.  If  a  piece  of  metal  which  lias  been  treated 
h  -V  hydrochloric  acid  until  this  maximum  is  reached, 
hen  immersed  in  fresh  acid  the  velocity  falls  steadily, 

ess    of    solution    following    the    law    of    Boguski 

the    velocity    of    reaction    is    proportional    to    the 

icpoaed   and   also   to   the   concentration   of  the 

-nlphuric  acid  dissolves  zinc  more  slowly  than 
IriH'hloric  acid  when  the  solutions  compared  have  the 

drogen-ion  concentration,  suggestive  of  aspecifie 

I  the  anion  of  the  acid  upon  the  metal.  Zinc 
pared  from  the  same  casting  dissolve  with 
Vrcnt  velocities  owing  to  differences  in  crystal  habit, 
the  zine  is  rubbed  with  emery  paper  before  immersion 
the  acid  its  rate  of  solution  is  much  greater  than  when 
1  polished  with  sand  or  tiled.  Treatment  with  emery 
nates  the  "  induction  period  "  and  tho  maximum 

is  attained  at  once.  The  finer  the  grain  of  the 
cry  the  more  active  the  plate  becomes.  Another 
thod  of  "activating"  the  metal  is  to  treat  it  with 
ine  solution.  The  "  black  precipitate "  which  is 
med  on  the  surface  of  metallic  zinc  during  its  solution 
acid  accelerates  the   process  of  solution  ;    when  it  is 


to   make  active  again   than   (n-sh    metal.      Rapidly   cooled 

zine  has  a  longer  "  period  ol  indnotion      than  thi   slowly 

cooled    metal,    but    after    etching    its    surface    it   dissolves 

with  the  same  velocity.     The  period  of  induetii !  slowly 

cooled  metal  is  increased  bj   heating  at  400   C.  foi 

tune.  The  authors  explain  the  phenomena  observed 
on  the  assumption  that  ordinary  chemically  pure  zinc 
is  in  the  passive  state  and  that  the  increase  in  thi  rati 
solution  is  caused  by  activation  ol  the  metal.  They  also 
elaborate  a  general  theory  of  passivity,  based  On  the 
conception  of  the  Helmholtz  double  layer,  and  including 
explanations  of  the  influence  of  foreign  metals  and  ol 
mechanical  and  chemical  treatment  of  the  surface  on 
solubility,  the  period  of  induction,  the  periodic  fluctuations 
which  often  occur  in  the  rate  of  solution,  the  passivifying 
of  metals  by  oxidising  agents  and  by  polarisation,  the 
corrosion  of  iron  and  other  metals,  the  activation  of 
metals  by  hydrogen,  the  specific  influence  of  ditlercnt 
electrolytes,  and  overvoltage. — \V.  H.  P. 

High  temperatures  ;    Special  methods  for  the  production  of 

and   the   behaviour   of  certain    metals,   oxides   and 

carbides.     E.    Tiede    and    E.    Birnbraucr.     Z.    anorg. 
Chem.,  1914,  87,  129—168. 

The  furnaces  used  in  the  work  were  the  cathode  ray 
furnace  previously  described  and  illustrated  (this  J., 
1913,  79t>)  and  a  modification  of  the  Fischer  and  Tiede 
furnace  (this  J.,  1911,  963)  as  illustrated  in  the  figure. 
The  heating  clement  was  a  carbon  lioat  held  between 
the  copper  electrodes.  Tungsten  was  so  reactive  at  high 
temperatures  that  it  could  not  often  bo  used.  The 
apparatus  was  first  exhausted  as  far  as  possible  by  a 
Gaede  oil  pump  connected  with  A  and  then  a  high 
vacuum  was  produced  by  a  Gaede  mercury  pump  con- 
nected with  B.  The  very  high  vacuum  was  maintained 
by  the  use  of  rubber  rings  between  the  glass  and  the 
metal    which   are   cooled    by   means   of   mercury    (repre- 
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loved    the    velocity    diminishes    considerably.     When 

which  ha:  been  made  active  is  allowed  to  stand  in  the 

t  loses  some  of  its  activity  ;    in  distilled  water  the 

tained  for  a  long  time.     Metal  which  has  once 

n  active  and  allowed  to  become  passive  is  more  difficult 


sented  by  dots  in  the  figure).  The  temperatures  were 
usually  measured  by  means  of  the  HolbornKurlbaum 
optical  pyrometer,  and  are  therefore  only  approximate 
above  2000°  C.  The  results  obtained  with  the  various 
metals,  oxides,  etc.,  investigated  are  summarised  in  the 
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following  tables.  The  point  at  which  evaporation  com- 
menced was  determined  by  the  appearance  of  a  sublimate 
on  the  slass  bulb. 


exclusion  of  air.  (In  presence  of  manganese  a  somewhat 
modified  treatment  is  necessary  at  this  stage,  the  iron  is 
removed  by  extraction  with  ether  from  hydrochloric  acid 


Oxide. 


Temperature  of 

volatilisation. 


Melting  point. 


Colour  of  melt 
and  sublimate. 


Furnace  used. 


Remarks 


BeO 

MgO 

I'aO 

A^O, 

LaaO, 

ZrO, 

SnO, 

SnO 

CeOa 


V,Os 
V,0, 

Ta.O. 
MnO 


about  2000° 

If.'.lo 
1750 
2000° 


red  heat 

1875J 


about  2000° 

did  not  evaporate 
red  heat 

did  not  evaporate 


about  2100° 

did  not  melt 
do. 

1890° 
about  2000° 

2130° 

did  not  melt 
do. 
do. 


- 


did  not  melt 
do. 


do. 
1650° 


white  like  por- 
celain 


colourless,  glassy 
clear  yellow  melt 
white  opaque 
melt 

black  sublimate 
transparent  sub- 
limate in 
crucible 
white  opaque 
sublimate 

blue-black  sub- 
limate 

black 


Cathode  ray 

Both  furnaces 
Cathode  ray 

do. 

do. 

do. 

do. 
do. 
do. 


do. 


Evaporated  just  before  melting. 
Dissociated  into  its  elements. 


Tendency  for  melt  to  crystallise. 
Dissociated  forming  lower  nxide. 
Evaporated  just  before  melting  and  dis- 
sociated into  its  elements. 
Dissociated  forming  lower  oxide. 


do. 
do. 


do. 
do. 


Dissociated  probably  to  VO,. 


Melt  crystallised. 


Charge  of 
furnace. 


Temperature 
at  which 

volatilisation 
commenced. 


Melting 
point. 


Temperature 
of  visible 
ebullition. 


Furnace 
used. 


Remarks. 


Cupper 

Silver 

Gold 

Boron 

Silicon 

Tin 

Tantalum 

Chromium 

Tungsten 

Manganese 


960° 
850° 
970° 

1350° 

.sso' 
2200° 

2390° 


1085° 

£68° 

1060° 

L'Jnii' 
1350° 

2475° 
1420° 

1290° 


2000° 
1950° 
2100° 


Resistance 

do. 

do. 
Cathode  ray 

do. 
Resistance 

do. 
Cathode  ray 
Resistance 

do 


In  a  carbon  boat. 

do. 

do. 
Impurities  distilled   out   of  the  elrmci 

before  melting  point  determined. 
In  carbon  boat. 

Metal  itself  used  as  heating  element. 
Purified  like  B  and  Si. 
Metal  itself  used  as  heating  demerit 
In    a    magnesia   boat   placed    inside  tl 
carbon  one. 


In  resistance  furnace. 


Oxide 

Temperature 
of  reduction 
by  carbon. 

Remarks. 

BeO 

2400° 

Carbide  volatilised. 

MgO 

— 

Oxide    dissociated    into    elements,  the 
metal  being  highly  pyrophoric. 

CaO 

1540° 

Carbide  dissociated  at  800°. 

A1.0, 

1800° 

Carbide  volatilised. 

B.O, 

2400° 

Carbide  sublimed  in  metallic  fibres. 

MnO 

1100° 

Carbide  dissociated  at  1550°. 

1JO. 

1600° 

Carbide  volatilised. 

y.B.—Of  the  resulting  carbides,  that  of  calcium  dissociated  at 
800°  C.  in  either  furnace;  SiC  volatilised  at  1650°  C.  in  the 
resistance  furnace,  being  dissociated  into  its  elements  ;  IT.  melted 
at  220o°  in  the  resistance.furnace,  and  at  2260°  C.  in  the  cathode 
ray  furnace,  yielding  a  white,  metallic,  pyrophoric  melt. 

— W.  H.  P. 


Cerium-iron    alloys;     Analysis    of   jn/rophoric .     H. 

Arnold.  Z.  anal.  Chem.,  1914,  53,  496—503. 
The  alloy  (0-5  to  1  grm.)  is  covered  with  water  and  dis- 
solved in  bromohydrochloric  acid.  If  antimony  is  present 
potassium  chloride  (0-5  grm.)  must  be  added  before 
eliminating  the  silica  and  the  temperature  during  this 
process  must  be  carefully  regulated.  After  eliminating 
the  silica  tartaric  acid  (3  to  5  grms.)  is  added  and  the 
solution  poured  into  concentrated  ammonia  (50  c.c.). 
Ammonium  sulphide  solution  (15  to  30  c.c.)  is  gradually 
added  at  about  603  C,  with  vigorous  stirring.  The  pre- 
cipitate of  sulphides  of  iron,  copper  and  zinc  (aluminium 
remains  in  solution)  is  kept  on  the  water-bath  for  about 
2  hours  with  stirring,  then  filtered  off  and  washed  five  or 
six  times  with  warm  water  containing  a  little  ammonia, 
ammonium    sulphide    and     ammonium     tartrate,     with 


solution  as  described  in  this  J.,  1892,  940,  and  the  otli 
metals  are  separated  by  known  methods.)     The  ignib 
precipitate  (treatment  with  nitric  acid  is  necessary  wh 
zinc  is  present)  is  dissolved  in  hydrochloric  acid  :  the  copi 
is  precipitated  and  determined  in  4%  acid  solution  wi 
hydrogen  sulphide  and  the  iron  with  ammonia.     If,  ho 
ever,  iron  only  is  to  be  determined  the  sulphide  precipits 
is    dissolved    forthwith    in    hydrochloric    acid    with    t 
addition  of  a  little  potassium  chlorate,  and  a  volumet 
method    applied.     For    determining    cerium    the   filtre 
from  the  sulphide  precipitate  is  kept  on  the  water-bath  : 
two  hours,  evaporated  to  small  bulk,  treated  for  one  hi 
on  the  sand-bath  in  a  round-bottomed  Jena  flask    wi 
concentrated  hydrochloric   acid   (10  c.c.)  and   potassn 
chlorate  (2  grms.)  in  order  to  destroy  the  tartaric  ac 
evaporated  to  dryness,  and  the  residue  heated  for  half  i 
hour  with  concentrated  hydrochloric  acid  (10  c.c.)  a 
potassium  chlorate  ( 1  grm.).     From  the  dilute  acid  solut: 
of   the   residue   the   cerium   is   then   precipitated  in   < 
usual  way  by  oxalic  acid.     The  oxalate  precipitate  mi 
if   necessary,    be   freed   from   antimony    and    alumini 
by    successive    treatment    with    hydrogen    sulphide   t 
ammonia,  the  oxalic  acid  being  first  destroyed  by  the  act 
of  nitric  acid. — J.  R. 

Tungsten  in  Bolivia.     G.  W.  Wepfer.     Eng.  and  Mm. 

1914,  97,  1251—1252. 
There  are  known  at  present  approximately- 90 
of  tungsten  ores,  the  most  important  of  which  are  Bitua  ' 
in  the  departments  of  La  Paz  and  Potosi.     Expoits  v 
estimated  at  $89,932  (about  £18,480)  in  1911,  and  $'.  1 4. 
(about  £23,600)  in  1912.     The  crushed  ore  is  conn 
on    tables.     Wolfram    concentrates    containing    t 
calcined   and    subjected  to  magnetic  separation 
times  silver  occurs  in  the  tungsten  or  tin  ores. 


W.  R 


Vol.  XXXIII.,  No   It  | 


Cu  XI.— ELECTRO-CHEMISTRY. 


thermoelectric  method/or  determining  the  purity  of  platinum 
mire.     Burgess  and  Sale.    Set    \\lll. 

Patents. 

All"'/':     Manufacture    of especially  from    metals   of 

Widely  different  melting  points.     A.  Mauser.     * ; <-r.   Pat. 
U'74.r:S7.  Jan.   15,  1913. 

Thk  metal  or  motels  of  lower  melting  point  are  meltod, 
and  those  of  higher  melting  |>"int,  in  t hi-  form  of  powder, 
are  injected  undor  pressure,  by  a  blast  or  the  like,  lx.-l* »w 
the  surface  of  the  molten  motal.  In  this  way  lead  can  bo 
alloyed  with  up  to  30°o  \V,  and  lead,  tin,  zinc,  and  other 
■lloys,  not  hitherto  obtainable,  can  be  prepared. — A.  S. 

mast-furnace  for  the  smelling  of  iron  and  >>thcr  ores.     T.  B. 
rson,  Tollcross,  Assignor  to  The  Civile  Furnace  Co. 
|,   Ltd.,  Glasgow.     U.S.   Pat.   1,099,666,  June  9, 
1914.     l>ate  of  appl,  Doc.  4.  1912. 

Kng.  Pat,  10,399  of  1912  ;   this. I..  1913,  007.— T.  F.  B. 

Tool-steel:  High-speed .     R.  Becker, Crefeld, Germany. 

Pats.    1,099,531    and    1,099,532,    June   9,    1914. 
Date  of  appl..  Oct.  7.  1913. 

Sei  Eng.  Pat.  27,838  of  1912  ;  this  J.,  1913,  430.— T.  F.  B. 

Metals  ;    Decarburising .     .1.   F..   Bucher,  Providence, 

R.I..   U.S.A.      Kng.   Pat.   4607.   Feb.   24,   1913. 

See  Fr.  Pat.  459,853  of  1913  ;  this  J.,  1913, 1159.— T.  F.  B. 

Ore  ;    Process  of  reducing to  metal.     J.  A.  McLartv, 

Toronto.     Eng.  Pat.  16,277,  July  15,  1913. 

SnD.S.  Pat.  1,079,788  of  1913;  this  J.,  1914,31.— T.  F.  B 

Zinc  ;    Process  and  apparatus  for  the  extraction  of  metallic 

from  its  ores.     E.  F  Cote  and  P.  R.  Pierron,  Lvons, 

franco.     Eng.  Pat.  17.S74,  Aug.  5,  1913. 

Sn  Fr.  Pat.  458,149  of  1912  ;  this  J.,  1913,  1073.— T.  F.  B. 

Zinc  and  other  similar  metals  :    Process  of  and  apparatus 

for  prcxl «<■  ing .     H.  Specketer,  Griesheim  on  Maine. 

lany.     U.S.    Pat.    1,099,211,   June  9,   1914.     Date 
of  appl..  May  6,  1912. 

See  Eng.  Pat.  10,349  of  1912  ;  this  J.,  1912,  1082.— T.  F.  B. 

Zinc  from  its  ores:    Process  for  the  recovery  of .     A. 

Roitzheim.    Diiren,    Gennanv.     U.S.     Pat.     1,100,490. 
June  16,  1914.     Date  of  appl'.,  Aug.  28.  1911. 

Sn  En-.  Pat.  19,587  of  1911  ;  this  J.,  1912,  994.— T.  F.  B. 

Calcining,  desulphurising,  agglomerating,  and  sintering  ores 
and  like  material.  F.  D.  Weeks.  Salida,  Colo.,  Assignor 
to  Dwitrht  and  Llovd  Sintering  Co.,  New  York.  Reissue 
No.  13.758,  June  23,  1914.  of  U.S.  Pat.  916,903,  March  30, 
1909.     Date  of  appl.,  Aug.  9,  1910. 

^ee  this  J.,  1909,  479.— T.  F.  B. 

furnace  for  roasting,  smelting,  or  otherwise  treating 

.     E.   Buchholtz,   Harrow,   Assignor   to   Oil-Flame 

Furnace    Co.,    Ltd.,    London.     U.S.     Pat      1,100,711, 
June  83,  1914.     Date  of  appl.,  April  10,  1913. 

-EE  Eng.  Pats.  10,564  and  27,531  of  1912  ;    this  J.,  1913, 
'U.-T.F.  B. 


»y    and    arsenir    ores:     Method    of    treating . 

A.  Trifonoff  and  D.  Gardner,  St.  Petersburg.  U.S.  Pat. 
897,  May  26,  1914.  Date  of  appl.,  May  31,  1911. 
Pat  439,411  of  1911  ;  this  J.,  1911, 1220.— T.  F.  B. 

'tnl  surfaces  ;  Cleaning .  C.  H.  Thompson  -Stour- 
bridge. U.S.  Pat,  1,098,338.  May  26,  1914.  Date  of 
appl..  Hay  20,  1913. 

EEFr.  Pat.  458,524  of  1913  ;  this  J.,  1913, 1074.— T.  F.  B. 


Furnace   [open-hearth].     F.    Siemens,    Berlin.     I 

1,098,986,  June  -'.  1914.     Date  of  appl.,  Juno  13,  1912 
Sn  Kng  Pat.  10,824  of  1912  .  tbi»J.,  1912,972.— T.  F.  B. 

Ores;  Concentration  of •.     11.  B.  Groenway,  Melbourne, 

.Wigr.or  to  Minerals  Separation,  Ltd.,  London.  I  S 
Pat.  1,099,699,  June  9,  1914.  D.it.-  of  appL,  Juno  30. 
1911. 

Sbi Eng. Pat.  18,943 of  1910;  thiaJ.,  1911, 1219.— T.  I'.  B. 

Metals;   Method  of  joining  unlike .     W.  I>.  Coolidge, 

Soheneotady,  Assignor  to  General  Electric  Co.,  New 
York.  U.S.  Pat.  1,101.062,  June  23,  1914.  Date  of 
appl.,  March  20,  1912. 

See  Eng.  Pat,  10,338  of  1912  ;  this  J.,  1913,  765.— T.  F.  B. 

Metallic  alloi/  and  iirocess  of  manufacture  thereof.  II.  0. 
(Irmiston,  Rockdale,  N.S.W.  U.S.  Pat  1,101,089, 
June  23,  1914.     Date  of  appl.,  Feb.  11,  1913. 

Sib  Fr.  Pat  4.V),617  of  1913  ;  this  J.,  1913,  981.— T.  F.  B. 

Copper  and   nickel;    Extraction  of particularly  from 

low-grade  ores  and  products.  W.  Borehers,  Aachen, 
Germany,  and  H.  Pedersen,  Trondhjem,  Norway. 
U.S.  Pat.  1,101,115,  June  23,  1914.  Date  of  appl, 
Juno  5,  1912. 

See  Ger.  Pat.  248,802  of  1911 ;  this  J.,  1912, 933.— T.  F.  B. 


XI.  -ELECTRO-CHEMISTRY. 

Aromatic     hydrocarbons     and     phenols  ;       Electrochemical 

oxidation  of .     F.  Fichter  and  R.  Stocker.     Ber., 

1914,47,2003—2019. 

The  electrolytic  oxidation  of  benzone  in  sulphuric  acid  in 
presence  of  a  platinium  anode  gave  quinono  as  tho  main 
product,  the  chemical  efficiency  of  the  current  I 
5-3°0.  Maleic  acid  was  obtained  as  a  by-product.  With 
a  lead  dioxide  anode  the  chief  products  wero  quinone  and 
quinol.  and  the  efficiency  was  21-3%.  Under  the  latter 
conditions,  using  phenol  instead  of  benzene,  it  was  possible 
to  increase  the  efficiency  to  3402°o  by  suitably  adjusting 
the  conditions  ;  in  this  case  the  quinone  was  completely 
reduced  to  quinol  by  means  of  sulphur  dioxide.  By 
reducing  phenol  in  sulphuric  acid  with  a  platinised 
platinum  cathode  until  the  phenol  completely  disappeared, 
a  \  ield  of  3  grms.  of  cycloheianol  was  obtained  from  5  grms. 
of  phenol.  From  this,  by  electrolytic  oxidation  in  sodium 
carbonate  solution  with  an  anode  of  platinum  gauze  and 
using  three  times  tho  theoretically  requisite  amount  of 
current,  2-5  grms.  of  cyclohexanono  was  obtained,  in 
addition  to  a  small  quantity  of  maleic  acid.  Toluene 
on  electrolvtic  oxidation  yielded  toluquinone,  toluquinol, 
phenol,  quinol  and  bcnzaldehyde.  o-Oesol  gave  tolu- 
quinol ;  ^-cresol  gave  phenol  and  quinol  :  /■-xylene  gavo 
small  amounts  of  p-toluic  aldehyde  and  various  other 
oxidation  products ;  and  thymol  yielded  thymoquinol 
and  other  substances.  Benzene  and  phenol  thus  give 
rise  to  identical  end-products  when  oxidis.il  electrolyticaily, 
the  primary  product  from  benzene  boing  phenol  itself. 
The  action  "of  anodic  oxygen  resembles  that  of  hydrogen 
peroxide  in  converting  nuclear  — H  into  —OH.  The 
authors  compare  these  results,  obtained  with  direct 
currents  to  those  obtained  by  Drechsel  with  alternating 
currents  (J.  prakt.  Chem.,  1884,  [2]  29,  229  ;  1886,  34, 
135  ;   1888,  38,  65).— J.  R. 

Influence  of  a  continuous  electric  current  on  the  absorption 
'of  nutritive  substances  by  plants.     Chouchak.     See  \\  1. 

Patents. 

Furnace  ;  Eleetric with  roteiry  flame  for  the  treatment 

of  gases  and  vapours.  I.  Moscicki,  Lemberg,  Austria. 
Eng.  Pat.  13,250,  June  7.  1913. 

See  F°r.  Pat.  458,636  of  1913  ;  this  J.,  1913,  1076  — T.  F.  B. 
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Furnaces  :    Electric   shaft .     W.    N.    Crafts.    Oberlin, 

Ohio,  U.S.A.     Eng.  Pat.   18.073.  Aug.   8,  1913. 

See  U:S.  Pats.  1.069.923  and  1.070,017  of  1913;  this  J., 
1913,  915.— T.  F.  B. 

Electrolytic  cell.  C.  P.  Townsend,  Washington,  and  E.  A. 
Sperrv.  Cleveland,  Assignors  to  Hooker  Electrochemical 
Co.,  New  York.  U.S.  Pat.  1,097,826,  May  26,  1914. 
Date  of  appl.,  Dec.  5,  1903. 

See  Fr.  Pat.  345,871  of  1904  ;  this  J.,  1905,  33.— T.  F.  B. 

Electric  battery.  E.  Achenbach,  Hamburg.  Germany. 
U.S.  Pat.  1.098,606,  June  2,  1914.  Date  of  appL, 
Feb.  6,  1913. 

See  Eng.  Pat.  29,847  of  1912  ;  this  J.,  1913.  611.— T.  F.  B. 

Manufacture  of  chemically  pure,  soluble  silicic  acid.     Eng 
Pat.   9237.     See  VII. 


XII.— FATS;    OILS;    WAXES. 

Coconut  oil ;  Glycer ides  of .     A.  Bomer.     Chem.-Zeit., 

1914,  38,  844. 

The  composition  of  coconut  oil  was  determined  by 
distilling  tho  oil  in  a  high  vacuum,  followed  by  fractional 
extraction  of  the  distillate  and  residue  with  acetone. 
The  distillate  was  found  to  consist,  in  quantity  equal  to 
three-quarters  of  the  original  oil.  of  caprylolauromvristin, 
m.  pt.  13° — 15°  C.  There  was  also  present  myristodilaurin, 
m.  pt.  33°  C,  and  a  smaller  amount  of  laurodimvristin, 
m.  pt.  37° — 38°  C.  The  distillation  residue  contained, 
besides  the  glycerides  of  oleic  acid,  which  were  not  further 
examined,  palmitodimyristin  m.  pt.  45°  C.  The  insoluble 
portion  of  the  distillation  residue  melted  at  5ac  C.  and 
was  composed  of  impure  stearodipalmitin.  No  indication 
was  obtained  of  the  presence  in  the  oil  of  glycerides  con- 
taining eaproic  or  capric  acids. — J.  A. 

Whale  and  other  marine  oils  ;  Constants  of .     J.  Lund. 

Seifensieder-Zeit.,  1914,  41,  414 — 415,  443—444. 

The  following  results  were  obtained  on  examining  sixteen 
different  samples  of  commercial  whale  oil : — 


Saponif. 
value. 

Iodine 
value. 

Weight 
of  1  litre 
at  15°  C. 

Refrac- 
tive index 
at  40°  C. 

193-1 
190-2 
1970 

132-3 
108-0 
161-7 

grins. 
923-> 
921-8 
927-3 

1-4679 
1-4659 
1-4713 

Other  oils  gave  results  at 

under  : 

Weight 

Refrac- 

Free 

Saponif. 

Iodine 

of  litre 

tive 

fatty- 

value. 

value 

at  15°C. 

index 

acids. 

CWijs.) 

(40°  C). 

Japan  fish  oil   . . 

6-30 

186-2 

Do 

11-50 

1850 

112-7 

91S-4 

1-4659 

Sea  elephant  oil 

1-70 

1894 

124-2 

921-5 

— 

Do 

0-76 

1900 

130-9 

922-3 

— 

Do 

0  80 

191-4 

134-9 

923-4 

1-4684 

Herring  oil  refined 

0-00 

184-5 

137-4 

922-4 

— 

Do.    light  . . 

2-93 

184-0 

— 

9233 

— 

Do.    dark  . . 

14-111 

IV,  ii 

— 

■ — 

— 

Seal  oil 

500 

190-4 

1440 

923  7 

— 

Cod    iver  oil 

n  :,n 

1830 

166-1 

927- 1 

— 

Do 

0-50 

1M  " 

167-8 

926-8 

— 

Menhaden  oil    . . 

1-70 

191-2 

173-5 

930-5 

— 

Do 

6-80 

1910 

1850 

9310 

— 

A. 


Insoluble   bromide    ralue   of  oils  ;   Determination   of . 

A.  Gemmell.     Analyst,  1914,  39,  297—308. 

The  amounts  of  insoluble  bromide  obtained  bv  the 
method  of  Hohner  and  Mitchell  (this  J.,  1899,  77),  and 
the  modifications  of  Procter  (this  J.,  1906,  798)  and 
Sutcliffe  (this  J.,  1914,  147)  wore  found  to  vary  with  tho 
quantities  of  oil  and  solvent  used.  The  most  concordant 
results  (within  1  or  2%)  were  obtained  by  dissolving 
2  grms.  of  the  oil  in  18  c.c.  of  ether  and  2  c.c.  of  glacial 
acetic  acid,  and  slowly  adding  a  cooled  mixture  of  19  c.c. 
of  ether  and  1  c.c.  of  bromine.  The  varying  quantities 
of  bromine  in  the  precipitates  indicated  that  they  con- 
sisted of  mixtures  of  tetra-  and  hexa-bromo-glycerides  in 
different  proportions,  and  that  the  low  percentage  of 
bromine  was  not  caused  by  the  presence  of  a  mixed 
glyceride.  More  concordant  results  were  obtained  by 
brominating  the  fatty  acids  than  by  brominating  the 
glycerides,  while  the  precipitates  contained  about  62-1°,), 
Br  as  compared  with  the  theoretical  63-36%  in 
linolenic  hexabromide.  The  fattj'  acids  from  5  grms.  of 
the  oil  were  dissolved  in  100  c.c.  of  ether,  and  portions  of 
20  c.c.  were  mixed  with  2  c.c.  of  glacial  acetic  acid,  chilled 
in  ice-water,  brominated,  and  allowed  to  stand,  and  the 
insoluble  bromides  washed  thrice  in  the  flasks  with  5  c.c. 
of  cooled  ether,  transferred  to  weighed  papers,  dried 
and  weighed.  In  this  way  the  following  results  were 
obtained  :— Raw  linseed  oils  (7  samples),  32-60  to  370"' 
boiled  linseed  oils  (6),  25-95  to  33-90%  ;  soya  bean  oil. 
410;  rape  oil,  2-35  ;  walnut  oil,  300%  and  tung  oil,  nil. 
Marine  animal  oils  also  gave  concordant  results,  which  were 
less  affected  by  the  solubility  factor  than  in  the  case  of 
vegetable  oils.  The  percentage  of  bromine  varied  from  67 
to  68-5%  as  against  70-96%  required  for  C17H,60;Br8.  I 
liver  oil,  35-20  ;  whale  oil,  21-70  ;  brown  whale  oil,  25  80  ; 
menhaden  oil,  51-70  ;  shark-liver  oil,  17-70  and  sperm  oil 
1-70%.  No  definite  relationship  could  be  traced  between 
the  iodine  values  and  the  percentages  of  insoluble  bro- 
mides.—C.  A.  M. 

Fat  harden  ing  [hydrogenation] ;  Osm  ium  dioxide  as  a  catalyzer 

in .     W.  Nermann  and  F.  Schick.      Arch.  Pharm., 

1914,  252,  208—210.     (See  this  J.,  1913,  296.) 

When  unsaturated  oils  such  as  cottonseed  or  linseed  oil 
are  heated  to  100°  C.  or  over  with  osmium  tetroxide 
the  latter  is  reduced  to  the  metallic  condition,  and  it  is 
the  metal  which  acts  as  hydrogen-carrier  in  the  hydro- 
genation of  oils  in  presence  of  osmium  dioxide. — F.  Shd>'. 

Soya  bean  and  oil  trade  of  Dairen.     Board  of  Trade  J.. 
July  9,  1914.     [T.R.] 

The  export  of  soya  beans  from  Dairen  decreased  slightly 
in  1913,  owing  to  the  demands  of  the  local  mills.  Thi>' 
mills,  50  in  number,  consume  about  450,000  tons  of 
beans  annually,  producing  over  50,000  tons  of  oil.  The 
exports  of  bean  cake  amounted  to  555,428  tons  iu  1913. 
compared  with  469.089  tons  in  1912  :  over  80%  of  tin- 
was  sent  to  Japan,  for  use  there  or  for  transshipment  !■> 
the  United  States.  The  exports  of  bean  oil  in  1912 
increased  bv  about  3000  ton6  ;  the  export  to  Japan  fell 
from  10,889"  tons  in  1912  to  3964  tons,  and  the  export  t" 
China  increased  to  22,487  tons  ;  heavy  freight  rates  ami 
high  prices  contributed  to  curtail  the  exports.  An 
experimental  mill  has  been  erected  at  Dairen,  in  which 
the  oil  is  to  be  extracted  by  benzine. 

Soap  making  in  Japan.  Bd.  of  Trade  J.,  July  9, 1914.  [T.R.  1 
Soap,  which  prior  to  the  imposition  of  the  new  Japanese 
tariff  rates  used  to  be  imported  to  the  extent  of  about 
£90.000  a  year,  was  responsible  last  year  for  only  £35,000. 
of  which  £19,000  was  perfumed.  "The  consumption  of 
soap  is  increasing  fairly  rapidly,  but  the  domestic  pro- 
duction has  advanced  in  an  even  greater  proportion.  A 
large  British  company's  works  are  responsible  for  a  b 
share  of  this  production,  but  there  are  also  several  Japancsi 
works  making  soap  on  a  small  scale.  A  great  part  of  this 
is  toilet  soap,  especially  "  floating "  soap.  Exports 
toilet  soap  to  China  in"  1913  were  valued  at  £140,000 
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nil  with  £20,000  in  the  preooding  year),  to  which 
in.i\  be  added  £25,000  worth  of  soap  Bent  to  Formosa  and 

lav  "  [oil  decolorisi  r]  in  .In pun.     Board  of  Trade  J., 
July  9,   1914.     [T.K.I 

deposits  of      acid  clay  "  have  Keen  found  in  Echigo 

Provinoe.     The   material   resembles   fuller's  earth   and   ie 

decolorising  and  deodorising  oils.     The  price  is 

about  i'.i  per  ton  f.o.b.  Yokohama,  unci  about  1000  tons 

a  month  can  be  produced. 

Suitability  of  hardened  [hydrogi  noted]  fats  for  human  food. 
Lehmonn,    Set   X1X.\. 

}\it  extractor.     Stokes.     See  XXTJI. 
Patents. 

Metallic  tatalysers  fur  use   in   the  hydrogenisation  of  oils 
and  fats.     J.   G.    Byrora,    Heaton   Chapel.     Eng.   Pat. 
June  10,  1913. 

V  soutiom  of  the  salt  of  a  metal  (e.g.  nickel  sulphate)  is 
rested  with  a  solution  of  an  alkali  silicate,  and  the 
redpitate  dried,  and,  if  desired,  reduced  in  a  current 
I  hydrogen.  Catalytic  agents  thus  prepared  retain 
heir  activity  longer  than  the  usual  agents,  and  may  also 
<  used  as  filtering  media  after  the  hvdrogenation  of  the 
it— C.  A.  M. 

ii<.  oils,  hydrocarbons-,  and  similar  liquids;    Method  of 

dehydrating .     A.     Hcring.      Gcr.     Pat.     273,555, 

Jan.  28,  1013. 

BE  oil  or  the  like  is  circulated  through  a  heated  receptacle 
v  a  steam  pump.  The  oil  is  heated  by  means  of  hot 
iter  and  the  pump  is  operated  by  low-pressure  steam. 

— A.  S. 

■urine   from    oleine  ;     Apparatus    for    separating • 

E.  Bohm.  Ger.  Pat.  273.617,  Feb.  21,  1913. 
he  mixture  of  stearine  and  oleinc  is  introduced  into  a 
lindrieul  vessel  having  a  conical  bottom  and  provided 
th  a  cooling  jacket.  Inside  the  vessel  is  a  6crcw-agitator, 
|  outer  edge  of  which  touches  the  wall  of  the  vessel, 
hilst  the  inner  edge  does  not  extend  to  the  central  shaft, 
nne  separated  by  cooling  sinks  in  the  free  space 
tween  the  screw  blades  and  the  central  shaft  and  is 
en  carried  upwards  by  the  slowly  rotating  screw.  An 
form  mixture  of  oleine  and  crystalline  stearine  is 
tained  which  can  be  readilv  separated  by  filtration. 

—A.  S. 


"od  oil ;    Process   of  preventing  from  coagulating 

under  the  influence  of  heat.  A.  Bcringer,  Charlottenburg, 
•iermanv.  Eng.  Pat.  21.725,  Sept.  26,  1913.  Under 
Int.  Conv..  Sept.  20,  1912. 

I  •:<  r.  Pat.  261,403  of  1912  ;   this  J.,  1913,  834.— T.F.B. 

mufacture  of  lubricants  or  the  like.     Eng.  Pat.   19,338. 
See  IIa. 


XHL-PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Ilac  ;  Contributions  to  the  examination  of  bleached . 

1    Wolff.    Chem.  Rev.  Fett.  Ind.,  1914,  21,  159—161. 
^ec  also  this  J.,  1914,  91.) 

:  following  results  were  obtained  in  examining  65 
iples  of  bleached  shellac  :  Acid  value  40 — 65  (two 
tpies  70  and  76) :  saponif.  value  200  to  250  (two 
iples  268  and  275) ;  iodine  value  (Wijs)  4—10.  Bleached 
llac  always  contains  combined  chlorine,  and  the 
"c  of  combined  chlorine  in  resin  mixtures  may  be 
sidered  as  an  indication  of  the  presence  of  bleached 


shellac.  Fn-e  mineral  aoid  mix  be  present  and  a  ! 
injuriously  on  lacquered  metal  surfooes,  it  maj  Ix 
determined  by  dissolving  I    -.'  grms.  of  shellac  in  neutral 

alcohol,  carefully  diluting  by  Bnak with  .'ion     100  o.o. 

of  water,  and  titrating  with  standard  alkali  till  yellow 
it  any  red  colour  is  produced  with  ami noozobenzene.  A 
number  of  samples  examined  oontained  no  free  mineral 
acid,  but  some  of  these  samples  still  discoloured  brs 
it  uas  foumi  that  if  phenolphthalein  were  added  to  the 
liquid  in  winch  free  mineral  acids  had  been  e  timated 
.is  above  .'ind  the  liipiid  was  then  titrated  with  standard 

i  alkali  till  a  red  colour  was  produced,  the  acid  value  so 
obtained  did  not  exceed  30  in  tin  case  of  those  Bamples 
suitable  for  lacquering  brass,  while  unsuitable  samples 
gave  acid  values  more  nearly  approaching  the  acid  value 
determined  in  alcoholic  solution  in  the  usual  wav,  viz., 
59— 62.— R.  G.  I". 

Terpene  by-products   in   th'   manufacture  of  piper  pulp. 
Luttringer,    See  V. 

Patents. 

Paints  and  printing  colours ;   Manufacture  of .  X.  W. 

Turkin.  Moscow.      Eng.  Pat.  23,128,  March  7,  1913. 

The  colouring  matter  produced  according  to  Eng.  Pat. 
o7:!7  of  l'.Uli  (sec  page  712)  is  diluted  with  a  carrier  mado 
by  heating  a  resin  and  an  animal  fat  and  dissolving  the 
product  in  naphtha,  etc,  a  low-melting  resin  being  used  for 
the  manufacture  of  artists'  colours.  For  making  printing 
colours  animal  fats,  naphthalene,  resins  or  small  quant  i'  ies 
of  glucose  in  added  to  the  mixture  of  dyestuff,  Turkey 
red  oil  and  alkali  or  alkaline  earth  metal  salt  before  it  is 
heated.  After  heating  till  the  mass  solidities  on  cooling, 
the  product  is  boiled  with  a  fluid  resin  mixture  mado  by 
boiling  an  animal  fat  and  resin  with  a  solvent,  eg.  alcohol. 

—J.  1'.. 

While   had:    Method   of  making .    A.   S.    Ramage, 

Assignor  to  The  Chemical  Development  Co..  Uuffalo. 
U.S.  Pat.  1,097,672,  May  26,  1914.  Date  of  appL, 
Sept.  12,  1913. 

See  Eng.  Pat.  17,857  of  1913  ;  this  J.,  1914,  149.— T.  F.  1'.. 

Enamel  lacquer  or  varnish.  J.  W.  .\\lsworth.  Assignor 
to  Condensite  Co.  of  America.  East  Orange,  X..I.  U.S. 
Fat.  1,098,608,  June  2,  1914.  Date  of  appl.,  Feb.  11, 
1910. 

See  Eng.  Pat.  3497  of  1911  ;  this  J.,  1912,  347.— T.  F.  B. 

Resinous  condensation  products  and  process  of  making  the 
same.  W.  C.  Arsem,  Schenectadv,  Assignor  to  General 
Electric  Co.,  New  York.  U.S."  Pats.  1.098,776  and 
1.098,777,  Jnne  2,  1914.  Dates  of  appl.,  Sept.  12. 
1912,  and  July  25,  1913. 

See  Eng.  Pat,  24,254  of  1912  ;  this  J.,  1914,  92.— T.  F.  B. 

Rosin    solutions:     Process   of  preparing .     H.    Graf. 

Assignor   to   G.    Sommer,    Reval,    Russia.     U.S.    Pat. 

1,099,438,   June    9,    1914.     Date   of   appl.,    Nov.     18, 

1911. 
See  Eng.  Pat.  20,189  of  1911  ;  this  J.,  1912,  917.— T.  F.  B. 

Manufacture   of  fast    light-proof  colouring    matters.      Eng. 
Pat.  5737.     See  IV. 

New  compound  \3.3'-dinitro-tA'-diaminobcnzophennns] 
suitable  for  use  in  the  manufacture  of  pigments.  Eng.  Pat. 
8690.     See  IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulcanised  rubber  :    Swelling  of .     F.  Kirchhof.     Kol- 

loidchem.   Beihefte,    1914,    6,   1—22. 
The  degree  of  swelling  of  vulcanised  rubber  in  a  given 
medium  (petroleum  benzine,  benzene,  carbon  bisulphide. 
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carbon  tetrachloride,  chloro-derivatives  of  hydrocarbons) 
is  different  from  that  of  raw  rubber  and  depends  primarily 
upon  the  degree  of  vulcanisation.  The  different  media 
exhibit  specific  "  swelling  powers  "  which  run  parallel  with 
their  *'  solvent  powers."  The  author  expresses  the 
quantity  of  liquid  taken  up  when  the  swelling  is  at  a 
maximum  (Qumax)  as  an  exponential  function  of  the 
specific  gravity  of  the  swelling  medium  :  Qumax=K.Sx, 
where  S  is  100  times  the  specific  gravity  and  x  is  termod 
the  "  specific  swelling  exponent."  The  values  of  x  for  a 
number  of  liquids  are:  petroleum  bonzino,  1-206;  oil 
of  turpentine,  1-410  ;  benzene,  1-735  ;  carbon  bisulphide, 
1-754;  trichloroethylene,  2-157;  tetrachlorocthane,  2060 ; 
carbon  tetrachloride,  1-784 ;  pentachloroethane,  1-939. 
The  total  swelling  is  the  sum  of  the  imbibition  (capillary 
absorption)  and  solution  swelling,  the  latter  being  from 
10  to  100  times  greater  than  the  former  and  being  a 
function  of  the  chemical  character  of  the  swelling  medium. 
\\  hen  vulcanised  rubber  is  exposed  to  the  vapour  of  the 
swelling  medium,  the  only  process  is  that  of  solution 
swelling,  and  a  condition  of  equilibrium  between  the 
rubber  and  the  vapour  is  established,  which  depends 
primarily  upon  the  chemical  nature  of  the  swelling  medium 
and  is  independent  of  the  degree  of  vulcanisation.  Swelling 
is  accelerated  by  rise  of  temperature  and  proceeds  more 
rapidly  in  tbo  case  of  rubber  which  has  not  previously  been 
extracted  with  acetone.  There  is  a  definite  relation  between 
the  degree  of  swelling  of  vulcanised  rubber  and  the  vul- 
canisation coefficient 

(%  combined  S  in  acetone-extracted  rubber   X    100\ 
%  C10H16  ) 

and  between  the  latter  and  the  extensibility,  whence  swell- 
ing may  be  regarded  as  extension  of  the  rubber  by  the 
swelling  medium.  For  example,  Qu.K'  =  k  (constant), 
where  Qu  represents  the  volume  percentage  of  swolling 
medium  absorbed,  K  is  the  vulcanisation  coefficient,  and 
i  is  an  exponent  which  depends  upon  the  nature  of  the 
swelling  medium.  For  maximum  swelling  (24  hours)  the 
values  of  k  and  t  for  different  media  are  :  benzine,  k  1225, 
i  0-916  ;  benzene  k,  1386,  e  0-645  ;  carbon  bisulphide, 
k  1590,  £  0-71  ;  carbon  tetrachloride,  k  3490.  i  1016  ; 
and  the  vulcanisation  coefficients  calculated  by  means  of 
the  formula  given  above  differ  by  only  about  0-1 — 0-2 
from  those  determined  chemically.  This  is  in  agreement 
with  the  view  that  the  whole  of  the  sulphur  not  extracted 
by  acetone  is  chemically  combined.  The  relation  between 
vulcanisation  coefficient  (K)  and  extensibility  (D)  is  shown 
by  the  formula  :  D.K'(  =  k  (constant),  where  I)  represents 
the  extension  as  a  percentage  of  the  original  length,  and 
i|  is  an  exponent  which  varies  according  to  the  load  applied. 
For  different  loads  the  calculated  values  of  k  and  i;  are 
given  as  : — 5  kilos,  per  sq.  cm.,  k=285,  i;=0-590  ;  10 
kilos,  per  sq.  cm.,  k=377,  j;=0-356  ;  20  kilos,  pcrsq.  cm., 
k=449.  >/=0-195  ;  and  with  the  aid  of  these  constants, 
the  vulcanisation  coefficient  can  be  calculated  from  the 
observed  extension.  The  whole  of  the  experiments  were 
made  with  samples  (vulcanisation  coefficients  1-2,  2-0,  3-5, 
4-4,  and  6-4  respectively-)  prepared  by  vulcanising  for 
different  lengths  of  time  a  mixture  of  100  parts  of  plantation 
Fara  rubber  and  12-5  parts  of  sulphur.  (See  also  C'aspari, 
this  J.,   1913,   1041.)— A.  S. 

F.xaminatun  of  sulphur  chloride.     Frank  and  Marckwald. 
See  VII. 

Physical    constants    of   isoprene.     Harries.     See  XX. 

New    method    of   preparing    erythrene  from    derivatives    of 
ethyl  ether.     Ostromysslenski and  Kiel baeinski.     .See  XX. 

Patents. 

Later  ;    Treatment    of   [addition    of  preservative    to] . 

S.  C.  Davidson,  Belfast.  Eng.  Pats.  13,438,  June  10, 
and  20,183,  Sept.  6,  1913,  and  764,  Jan.  10,  1914. 
(See  also  this  J.,  1913,  98,  799.) 

C'rfsoi.s,    cresylic    acid    or    the    higher    tar    acids     are 

employed,      preferably    to   creosote     or     carbolic     acid, 

ii  the  process  described   in  the  earlier  patent  (he.  cit.). 

for  example  : — Cresylic  acid    (108)    or    higher    tar  acids 


(120  parts)  are  dissolved  in  a  solution  of  sodium 
hydroxide  (40)  or  potassium  hydroxido  (56)  in  water 
(120  parts).  To  each  100  parts  of  "  alkalised  frts.il" 
1  part  (or  more)  of  liver  of  sulphur  (or  other  alkali  sulphide 
or  polysulphide)  dissolved  in  15  parts  (or  proportionately 
more)  of  water  may  be  added;  and  to  each  100  parts  of 
alkalised  cresol.  with  or  without  added  sulphide,  5  parts 
or  more  of  20 — 40%  formaldehyde  may  be  added. 
1 — 5°n  of  any  of  the  above  three  mixtures  either  diluted 
or  undiluted  may  be  stirred  into  the  latex.  The  latex  is 
allowed  to  stand  for  24  hrs.,  and  after  diluting  with  warm 
water,  if  necessary,  is  coagulated  by  the  addition  of 
0-25 — 0-5%  sulphuric  acid  (or  other  suitable  acid).  The 
"  alkalised  cresol  "  may  be  added  at  the  same  time  as  the 
acid  coagulant. — E.  \V.  L. 

Rubber    latex ;    Treatment    [coagulation']    of ■.     A.    E. 

Berry  and  A.  Boake,  Roberts  and  Co.,  Ltd.,  Stratford, 
Essex.     Eng.  Pat.  16,728,  July  21,  1913. 

Immediate  coagulation  of  rubber  latex  is  effected,  and 
oxidation,  darkening  and  the  development  of  bacteria 
inhibited,  by  the  addition  of  0-1%  of  a  freshly  prepared, 
5"0  aqueous  solution  of  sulphur  dioxide. — E.  W.  L. 

Rubber;    Process    for    incorporating    albumin    with . 

W.    Esch.     Ger.    Pat.    273,482,   Nov.    22,    1912. 

An  albumin  paste  prepared  with  lime,  magnesia,  or  the 
like,  is  incorporated  with  the  rubber,  and  the  product  is 
treated  with  reagents  (e.g.  smoke  or  tannin  solution) 
capable  of  rendering  insoluble  both  the  albumin  and  the 
lime  or  magnesia. — A.  S. 

Caoutchouc  ;  Process  for  improving  the  properties  of  synthetic 
.     J.  Ephraim.     Ger.  Pat.  273,774,  April  1,  1913. 

Sticky  or  impure  synthetic  caoutchouc  is  mixed  with 
sulphur  (0-5 — 10%),  with  or  without  addition  of  oxygen- 
or  nitrogen-compounds  (e.g.  sugars,  naphthol,  naphthyl- 
amine,  rosin,  coal  tar,  etc.),  and  heated  to  110° — 140°  C. 
in  absence  of  air,  the  heating  being  discontinued  (e.g. 
after  | — li  hours)  before  the  characteristic  vulcanisation 
takes  place.  The  physical  properties  of  the  caoutchouc  are 
greatly  improved,  and  foreign  hydrocarbons  can  afterwards 
be  easily  removed  by  treatment  with  steam  or  by  extrac- 
tion ;  the  treated  caoutchouc  is  not  sticky,  can  be  easily 
dried  by  heating  at  40°  C.  in  a  vacuum  for  1 — 4  hours,  and 
is  not  affected  by  exposure  to  the  air. — A.  S 

Vulcanisation  of  natural  or  artificial  caoutchouc;  Procesi 

for  promoting  the .     P.  A.  Newton,  London.     Fron 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger 
many.     Eng.  Pat.  12,777,  June  2,  1913. 

See  Ger.  Pat.  269,512  of  1913  ;  this  J.,  1914,  365.— T.  F.  B 

Caoutchouc  ;   Treatment  of  products  resembling  or  relatei 

to .     J.     Y.     Johnson,     London.     From    Badisch 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Khin> 
Germany.     Eng.  Pat.  12,815,  June  2,  1913. 

See  Fr.  Pat.  463,437  of  1913  ;  this  J.,  1914,  365.— T.  F.  F 

Rubber  composition  and  its  production.  J.  W.  Aylswort! 
East  Orange,  Assignor  to  Halogen  Products  Co.,  Wes 
Orange,  N.J.  U.S.  Pat.  1,098,609,  June  2,  191- 
Date  of  appl.,  April  18,  1912. 

See  Eng.  Pat.  8757  of  1913  ;  this  J.,  1914,  94.— T.  F.  B. 

Rubber  compounds  ;   Manufacture  of .     L.   CollaruO] 

West  Bromwich.  U.S.  Pat.  1,098,882,  June  2,  191 
Date  of  appl.,  Jan.  20,  1913. 

See  Eng.  Pat.  1599  of  1912  ;  this  J.,  1913,  498,— T.  F.  ' 

Rubber  ;  Process  for  the  manufacture  of  a  substance  re» 

natural .     R.  Weissgerber  and  K.  Keller,  Assignu 

to  Ges.  f.  Teerverwertung  m.  b.  H,  Duisburg-Meidcru 
Germany-  U.S.  Pat.  1,099,107,  June  2,  1914-  »» 
of  appl.,'  Aug.  8,  1912. 

See  Ger.  Pat.  248,178  of  1911  ;  this  J.,  1912,  939.— T.  F. 
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XV.- LEATHER;     BONE;      HORN;     GLUE. 

.[.  prakt. 


Gallic  acid  , 


Derivative!  of — 

cli.-Mi  .    191  i. 


r.  Sohwenk. 
90,  53—40. 

Attempts  were  made  to  prepare  hexahydroxydiphenyl. 
dicarboxylic  aoid,  which  should  yield  ellagio  acid  by  elimi- 
nation of  water,  by  l  >•  >i  Iiiil^  gallic  acid  and  also  its  methyl 
■tar  with  ferric  chloride  in  aqueous  --< 'In t  i.>n  and  in  glacial 
aoid.  The  ester  gave  a  20%  yield  of  ellagio  aoid,  but 
tin"  gallic  acid  was  unaffected.  Methyl  gallate  on  boiling 
lor  3  hours  with  acotio  anhydride  gave  triacetylm 
nllate  crystallising  in  fine  rhombs,  in.  pt.  120 — 122° C. 
Tin'  corresponding  ethyl  ester  also  crystallises  in  wall- 
formed  rhombs,  m.  pt.  123  —125  C.  The  methyl  ester 
i'f  dibromogallic  acid  sinters  at  155  O,  and  melts  at 
Iihi  liil  ('.,  which  is  considerably  higher  than  pro- 
isly  recorded.  <»n  boiling  with  excess  "f  acetic 
anhydride,  it  yields  triacetyldibromomethyl  gallate,  whioh 
crystallises  in  white  rhombs,  m.  pt.  150    -162°  C. — T.C. 

■r  ;   Definition  of  adulterated  or  loaded .     Union 

of  South   Africa.     Beard   of  Trade  J.,   July   2,    19U. 
IT.R.| 

The  definition  of  "adulterated  or  loaded  leather"  has  been 
revised,  and  now  reads  as  follows  :  "  '  Adulterated  or 
loaded  leather  '  shall  mean  leather  (other  than  chrome 
ami  other  mineral  and  combination  leathers)  that  contains 
more  than  3%  of  mineral  ash,  or  more  than  2",,  of  glucoses 
and  dextrinoids,  or  any  organic  matters,  other  than 
pure  tannins,  fats,  oils,  wax  and  stearine,  that  are  essential 
to  the  manufacture  of  leather.  Chrome  and  other  mineral 
and  combination  leathers  shall  not,  however,  have  added 
thereto,  or  be  loaded  with,  barium,  lead  or  tin  com- 
pounds, or  magnesium  sulphate,  or  sodium  sulphate." 

Patents. 

Leathtr .  Man ufaelure  of .   Anhydrat  Lederwerke  A.-G. 

Ger.  Pat  273,652,  Dec.   15,  1911. 

Hides  or  skins  are  dehydrated  l>\  means  of  a  suitable  liquid, 
e.g.  alcohol  (see  Ft.  Pat.  427,614  of  1911  :  this.!.,  HU  1, 1129). 
and  then,  either  directly  or  after  a  preliminary  tanning 
process,  are  treated  with  a  fused  mass,  consisting  of  artificial 
asphaltum  (petroleum  pitch),  paraffin,  ceresin,  or  the  like, 
or  mixtures  thereof,  having  a  melting  point  higher  than 
the  temperature  to  which  the  leather  is  to  be  subjected. 
The  dehydrated  hide  or  dried  chrome  leather  may  be 
impregnated  with  an  anhydrous  solvent  of  the  asphaltum 
or  the  like,  or  with  a  solution  of  a  tanning  material  in  an 
anhydrous  solvent  which  is  also  a  solvent  of  the  asphaltum, 
before  immersion  in  the  latter.  Preferably  the  de- 
hydrated skin  or  chrome  leather  is  treated  in  a  solution  of 
natural  or  artificial  asphaltum  or  rosin  and  then  in  a 
fused  mixture  of  petroleum  pitch  of  high-melting  point 
with  boiled  linseed  oil  or  petroleum  pitch  of  low  melting 
point.— A.  S. 

Chrome  leather;    Manufacture  of .      Anhydrat-Leder- 

werkeA.-G.     Ger.  Pat.  274,4 18,  Aug.  16,  1912.  Addition 
to  Ger.  Pat.  273,652. 

The  leather  as  it  comes  from  the  tanning  bath,  and 
without  being  fat-liquored,  is  dehydrated  by  immersion 
in  alcohol,  acetone,  or  the  like,  and  can  then  be  further 
created  as  desired,  e.g.  according  to  the  process  described 
IB  the  chief  patent  (see  preceding  abstract).  The  finished 
leather  is  specially  suitable  for  the  manufacture  of  protec- 
tive bands  for  automobile  tyres,  which  can  be  fixed 
t"  the  rubber  by  the  vulcanisation  process  without  being 
tirst  extracted  with  a  fat-solvent  as  is  necessary  in  the 
case  of  ordinary  chrome-leather. — A.  S. 


Chrome  tanning;  Process  of .     F.  Hirsch.     Ger.  Pat. 

19,  Oct.  18,  1913.     Addition  to  Ger.  Pat.  271,585. 

A  STotcnioMETRiCAL  mixture  of  sodium  sulphite  or  bi- 
sulphite and  an  aluminium  salt,  without  addition  of  acid, 
B  used  instead  of  the  aluminium  bisulphite  specified  in  the 
chief  patent  (this  J.,  1914,  559)  for  reducing  the  chromic 
»cid  or  its  salts.— A.  S. 


U    of    making .      M.     Maine], 

Griinau,  Germany.     U.S.  Pat.  1,008,348,  May  26,  1914. 
hue  of  appl.,  July  13,  1000. 

SbbFt.  Pat.  405,110  of  1909;  this  J.,  1010,  227.     T .  I'   B. 

Leather  unit  the  Wee;  Method  of  subjecting  lacquered 

/"  the  light  treatment.  A.  Junghans,  Schrambori 
many.  U.S.  Pat.  1,090,378,  June  0,  1014.  D 
appl.,  Feb.  24,  1012. 

Ski:  Bng.  Pat,  10,971  of  1012  ;  this. I.,  1012,  604.  -  T.  F   B. 

Oelatin ;    Manufacture    of .     H.     Bunzel,     rleufeld, 

Germany.     Eng.   Pat.   24,135,   Oct.   24,    1013.     Undei 
Int.  Gonv.,  Oct.  28,  1012. 

See  Fr.  Pat.  160,611  of  1013  ;  this  J.,  1014,  95.    -T.  P    B 


XVI.-SOHS  ;  FERTILISERS. 

yitrification     and     thinti  ification  :     Influence     of    onj 

matter  on in  arable  soil*.     C.  Barthel.     Meddelande 

No.  83  Iran  Centralanstalten  for  forsoksvasendet  pa 
Jordbruksomradet,  Stockholm,  1913.  Biedcrmann's 
Zentr.,  1914,  43.  372—373. 

In  the  presence  of  certain  easily  soluble  organic  nitrogen 
compounds  (e.g.  peptones,  amides),  nitrification  does  not 
take  place  till  the  organic  matter  is  entirely  destroyed. 
Certain  non-nitrogenous  substances  (e.g.  dextrose)  have 
also  a  distinct  retarding  influence  on  nitrification  even 
when  present  only  in  small  quantities,  although  they 
assist  denitrification.  Organic  matter  which  is  not  readily 
soluble  has  no  great  influence. — \V.  H.  P. 

■Soif    micro-organisms  ;     Action    of    mineral   fertilisers    on 

some .     C.    I.umia.     Atti    R.    Accad.    dei    Lincei, 

Roma,  1914,  23,  I.,  738—746. 
A  definite  quantity  of  bakers'  yeast  was  added  to  tubes 
containing  a  nutrient  solution  in  some  cases  free  from 
potassium  and  phosphorus  compounds  and  in  others 
containing  definite  quantities  of  one  or  other  or  both 
of  these.  The  tubes  were  inverted  over  mercury  in  a 
thermostat  at  28"  C.  and  the  volume  of  carbon  dioxide 
produced  was  observed.  The  results  are  tabulated.  In 
absence  of  potassium  compounds  or  of  phosphate  the 
yeast  was  practically  inactive.  In  presence  of  potassium 
sulphate,  mono-,  di-,  and  tri-calcium  phosphates  had  a 
favourable  action  nearly  identical  with  that  of  dipotassium 
phosphate.  Basic  slag  also  gave  favourable  results. 
.Superphosphate  impeded  the  fermentation  owing  to  its 
content  of  free  acid,  but  gave  good  results  in  presence  of 
calcium  carbonate.  Potassium  chloride  behaved  similarly 
to  potassium  sulphate,  but  finely-ground  leucite,  in 
presence  of  tricalcium  phosphate  was  inactive.  It  is 
suggested  that  experiments  of  the  kind  described  would 
furnish  useful  information  as  to  the  comparative  availability 
of  insoluble  constituents  of  fertilisers  and  sods.— A.  S. 

Absorption  of  nutritive  substances  %  planU  ;    Influence  of  a 

continuous     electric     current     on     tht .     t'houchak. 

Comptes  rend.,  1914,  158,  1907—1910. 
Small  plants  of  wheat  were  carefully  washed,  threaded  on 
platinum  wires,  and  placed  in  a  weak  solution  of  certain 
nutritive  salts  in  such  a  manner  that  a  small  continuous 
electric  current  could  be  passed  through  the  plants  and 
the  solution.  The  absorption  of  either  the  cation  or  the 
anion  of  ammonium  phosphate  or  nitrate,  and  potassium 
nitrate  from  solutions  containing  1  to  3  n.grms.  of  the  salt 
per  litre  was  accelerated  by  a  current  of  0-5  to  2o0  micro- 
amperes.— F.  Shdn. 

Manures;    Duration  of  action  of .     A.    D.   Hall      J. 

Roy.  Agric.  Soc.  Eng..  1913.     J.  Board  Agnc.,  1914.  21, 

242—2*:;. 
The  results  of  long-continued  experiments  upon  the  Little 
Hoos   Field,   Rothamsted,  show  that  among  nitrogenous 
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fertilisers,   ammonium    compounds    and    sodium    nitrate 

have  no  perceptible  action  after  the  first  year  ;  Peruvian 
guano,  rape-cake  and  similar  fertilisers  containing  proteins 
produce  a  slight  effect  after  the  first  year  and  none  after 
the  second  ;  and  fertilisers  of  the  wool,  hair,  and  bone  class 
are  slow-acting  and  non-wasting,  their  effect  persisting  for 
at  least  four  years.  In  the  case  of  farmyard  manure, 
nitrogenous  compounds  derived  from  the  consumption  of 
cakes  and  other  concentrated  feeding  stuffs  have  no  effect 
after  the  second  year,  but  compounds  derived  from  straw 
and  the  undigested  residues  of  coarse  fodders,  such  as 
hay,  have  an  appreciable  value  for  at  least  four  years. 
It  is  suggested  that,  especially  on  rich  soils,  it  would  be 
advantageous  to  grow  a  "catch  crop"  before  the  winter, 
so  that  residues  of  active  nitrogenous  fertilisers,  otherwise 
wasted,  would  be  converted  into  insoluble  plant  material 
to  be  subsequently  ploughed  into  the  soil. — A.  S. 

Lime  and  magnesia  in  the  nutrition  of  plants  :    Action  of 

.     E.     Haselhoff.     Landw.     Jahrbb.,     1913,     45, 

609—633.  Chem.  Zentr.,  1914,  1,  2068. 
The  results  of  pot  experiments,  extending  over  3  years, 
with  barley,  beans,  grass  and  mustard  on  soils  of  various 
kinds,  were  in  agreement  with  field  trials,  and  showed 
that  Loew's  hypothesis  that  for  every  kind  of  plant  there 
is  a  definite  ratio  of  lime  to  magnesia  necessary  to  obtain  the 
maximum  yield,  is  not  of  general  application. — A.  S. 

Phosphate  in  basic  slag  ;    The  Wagner  test  as  a  measure  of 

the  availability  of  the .     H.   E.   Jones.     J.    Board 

Agric,  1914,  21,  201—206. 

The  results  obtained  in  the  Wagner  method  of  determining 
the  citric-soluble  phosphate  represent  a  condition  of 
equilibrium.  If  the  solution  be  removed  and  the  residue 
again  treated  with  citric  acid,  a  further  quantity  of 
phosphate  is  dissolved,  and  by  repeating  the  extractions 
practically  the  whole  of  the  phosphate  can  be  dissolved. 
When  basic  slag  is  used  as  a  fertiliser  the  dissolved  phos- 
phate is  removed  from  the  sphere  of  reaction,  passing  into 
the  plant  by  osmosis,  and  solution  of  the  phosphate  goes 
on  continuously.  Field  trials  were  made  with  a  sample 
of  mineral  phosphate  and  with  two  slags  having  widely 
differing  contents  of  citric-soluble  phosphate.  The 
view  that  the  content  of  citric-soluble  phosphate  is  a 
better  measure  of  the  value  of  a  slag  than  the  content  of 
total  phosphate  is  confirmed,  but  the  results  with  the 
mineral  phosphate  suggest  that  the  amount  of  phosphate 
dissolved  in  two  or  three  successive  extractions  is  a 
better  measure  of  the  availability  than  the  amount 
dissolved  in  a  single  extraction  as  in  the  Wagner  test. 

— A.  S. 

Superphosphate  and  basic  slag  ;    Influence  of  the  granular 

condition  of on  their  manurial  action.     Mikuowski- 

Pomorski.     Z.  landw.  Versuchswesen  in  Oesterr.,  1913, 
16,  1044.     Biedermann's  Zentr.,  1914,  43,  401 — 102. 

When  superphosphate  is  made  into  granules,  2  mm. 
in  diam.,  by  means  of  plaster  of  Paris  or  agar  agar,  its 
manurial  value  is  not  diminished,  and  in  certain  conditions 
is  improved.  The  depth  of  its  position  in  the  experi- 
mental vessel  is  of  more  importance  than  the  size  of  grain. 
Basic  slag  has  a  less  pronounced  action  when  the  granules 
are  enlarged. — W.  H.  P. 

Barley  ;   Influence  of  potassium  and  phosphoric  acid  on  the 

quality   of  brewing .     L.    Schiil.    Landw.    Jahrbb., 

1914,  45,  641—712.     Chem.  Zentr.,  1914,  1,  2068. 

It  is  concluded  from  the  results  of  manurial  experiments 
that  to  obtain  barley  of  good  quality,  the  nitrogen  supplied 
must  be  at  a  minimum,  and  this  is  attained  most  surely 
by  using  an  excess  of  potash  and  phosphatic  fertilisers 
and  no  nitrogenous  substances.  Maximum  yield  of  crop 
and  highest  quality  are  not  compatible.  Hence  in  some 
cases  it  is  advisable  to  apply  nitrogenous  fertilisers  to 
increase  the  yield.  This  can  be  done,  up  to  a  certain  limit, 
without  notably  depreciating  the  quality. — A.  S. 

Purchase  and  use  of  liver  of  sulphur.     See  XIXb. 


Patents. 

Ammonia-fixing  material  for  stables,  privies,  and  the  like; 

Manufacture    of    an .     J.    F.    Sacher.     Ger.    Pat. 

272,531,  June  26,  1913. 

The  material  is  prepared  by  treating  sawdust  or  other 
cellulosic  substances,  with  or  without  addition  of  ashes, 
sand,  slag,  or  the  like,  with  bisulphates  or  waste  sulphuric 
acid,  and  to  prevent  any  injurious  action  of  the  material 
on  the  walls,  fittings,  etc.,  of  the  stables,  or  on  the  cattle, 
it  is  mixed  with  organic  substances  insoluble  in  water, 
e.g.,  oils,  fats,  resins,  tar,  or  the  like. — A.  S. 

Fertiliser  rich  in  nitrogen  ;  Manufacture  of  a  stable,  neutral 

.     V.  Zelasko.     Ger.  Pat.  273,111,  April  30,  1911. 

The  waste  gases  from  the  manufacture  of  sulphuric  acid, 
containing  about :  N  95,  O  4.  H20  012,  N20,  (oxides 
of  nitrogen)  0-8,  and  S02  0-01%,  are  led  over  molten 
calcium  carbide  in  a  rotary  kiln,  a  muffle,  or  a  furnace 
heated  electrically  by  radiation.  The  furnace-charge 
and  the  gases  pass  through  the  furnace  in  opposite 
directions,  and  the  free  lime  in  the  reaction  product 
serves  to  dry  the  gases.  The  product  (crude  calcium 
cyanamide)  contains  no  free  lime,  this  having  been  con- 
verted by  the  acid  constituents  of  the  gases  into  nitrate 
and  other  salts. — A.  S. 


XVII,— SUGARS  ;  STARCHES;  GUMS. 

Starch  ;    Changes  in  phosphorus  content  in  the  modification 

and   diastatic,    hydrolysis   of .     Studies   on   vegetable 

colloids.  IV.  M.  Samec.     Kolloidchem.  Beihcftc,  19! i, 
6,  23—54. 

In  previous  communications  evidence  was  given  in  favour 
of  the  hypothesis  that  starch  is  composed,  at  least  in 
part,  of  a  carbohydrate-phosphoric  acid  complex,  corres- 
ponding to  the  amylopectin  of  Maqucnne  and  Roux 
(sec  this  J.,  1913,  102,  954).  By  treatment  with  potassium 
hydroxide,  the  author  has  now  separated  starch  into  two 
parts,  one  richer  in  phosphorus  and  the  other  nearly  free 
from  that  element.  100  grms.  of  air-dried  starch  sus- 
pended in  1  litre  of  water  were  treated  with  9  litres  of 
potassium  hydroxide  solution,  the  total  concentration  of 
alkali  in  the  mixture  being  1-25.10~1A\  After  1  hour, 
the  mixture  was  made  slightly  acid  with  dilute  sulphuric 
acid,  diluted  with  30  litres  of  water,  allowed  to  stand  for 
24  hours,  the  liquid  siphoned  off,  the  residual  amylopectin 
washed  five  times  by  agitating  with  water  and  siphoning 
off  the  clear  liquid  after  settling,  and  then  for  3  weeks 
in  a  slow  current  of  water  under  toluene.  The  mixed 
wash-liquors  were  concentrated  to  750  c.c.  and  this  solution 
and  also  the  amylopectin  were  dialysed  for  2  months 
in  presence  of  toluene,  then  evaporated  to  dryness  and  the 
residues  dried  at  105°  C.  The  amylopectin  (6-185%  P,05) 
was  a  transparent  mass  resembling  gum  arabic.  The 
other  constituent  (amyloses)  was  a  white  powder  (O007% 
Ps05).  100  grms.  of 'air-dried  starch  (13°oH,0)  yielded 
38  grms.  of  amyloses  and  49  grms.  of  amylopectin.  X" 
liberation  of  phosphoric  acid  appears  to  take  place  in 
the  diastatic  hydrolysis  of  starch.  All  of  the  dextrine 
produced  have  the  properties  of  electronegative  colloids  and 
contain  combined  phosphoric  acid  which  is  liberated  on 
boiling  with  water. — A.  S. 

Starch   granules;    Action   of  diastase  on .     /•  J-   !•• 

Baker  and  H.  F.  E.  Hulton.  Chem.  Soc.  Trans.,  1914, 
105,  1529—1536. 
The  products  of  the  action  of  precipitated  malt  diastase 
on  granules  of  barley  starch  at  the  ordinary  temperature, 
are  found  to  be  much  more  complex  than  previously 
supposed  (cp.  Brown  and  Morris,  Chem.  Soc.  Trans., 
1890,57,510:  1901,79,1085).  Thus,  conversion  products 
possessing  the  constants  of  maltose  were  found  to  contain 
a  dextrin  of  molecular  weight  exceeding  1500  and  wiln 
R  fcupric  reducing  power  expressed  as  per  cent,  of  malt" 
=  11-7  and  [a]D  s.9  =  177-6;  one  or  more  dextnns  ol 
molecular   weight  similar   to   that    of  maltose ;    maltose, 
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ami.  uftcr  prolonged  reaction,  >  Braall  quantity  of  dexl 
ptobabfi    derived    from    the   doxtrins   ol    low    moleenla* 
i-   (cp.   ling,  tins  J.,   1903,   1204).     The  amounl   ■■' 
•tari-li  dissolved  varies;    aa  much  as  80%  was  converted 
daring  a  long  period  of  digestion  at  30   C.     I.   I 

•lination  of  mannitol.     Smit.     See  XXIII. 

Patbnts. 

.   for   improving  thi    binding  propertit 

soluble .     F.  Mirow.     Ger.   Pat.  273,235,  April  20. 

1913. 
B  rch  is  treated  with  aqueous  chloric  or  bromic 

acid  for  a  long  time  at  the  ordinary  temperature  or  for 
a  shorter  time  at  a  higher  temperature. — A.  S. 

Sugar  solution  s  ;  Process  for  purifying  and  decolorising . 

F.  Tiemann,  Berlin.  U.S.  Pat.  1,101,156,  June  23, 
1914.     Date  of  appL,  April  15,  1913. 

Qer.Pat.  265,030 of  1912  ;  thisJ.,  1913, 1123.— T.F.B. 

Wood  or  other  cellulose  material;    Conversion  of into 

glucose  and  other  soluble  and  insoluble  carbohydrates. 
A.  Classen,  Aachen,  Germany.  I'.S.  Pat.  1,101,061, 
Jnne  23,  1914.     Date  of  appl.,  Nov.  II.  1912. 

-      lr.  Pat.  44s.  196  of  1912  ;  this  J.,  1913,  441.— T.  F.  B. 

Manufacture  of  bctaine  salts  [from  molasses,  etc.].  Eng.  Pat. 
2923.     Ses  XX. 
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ifion    of  pure on    the    practical    . 

i     Engelhard.     Z.  ges.  Brauw.,  1914,  37,  345—347. 

The  original  Copenhagen  apparatus  is  used,  and  the 
method  differs  from  those  commonly  employed  in  that 
hot  wort  is  run  direct  from  the  copper,  under  sterile 
conditions,  into  the  apparatus  without  being  boiled  a 
second  time  prior  to  use;  and  after  discharge  of  the  yeast 
crop  from  the  fermentation  cylinder,  the  residue  of  yeast 
in  the  cylinder  is  used  for  pitching  a  fresh  charge  of  wort. 
Since  the  wort  employed  for  the  cultivation  is  not  boiled 
after  it  has  left  the  copper,  its  composition  is  identical 
with  that  of  the  brewery  wort.  Two  fermentation  cylinders 
are  used,  so  that  one  can  be  cleaned  and  repaired  without 
interruption  of  the  work.  The  method  has  been  success- 
fully and  continuously  employed  for  8  years  in  a  Swiss 
brewery. — L.  E. 

Enzymes  of  tcashed  zymin  and  dried  yeast  (Lebedejf).  Ill . 
PtrnniAase,  catalase,  invertase,  and  maltose.  A.  Harden 
and  S.  S.  Zilva.  Biochem.  J.,  1914,  8,  217—226.  (See 
also  this  J..  1914,  658.) 

Peroxydase.  Fresh  English  brewery  yeast  gave  the 
peroxydase  reaction  with  7>-phenvlenedianiine  and 
hydrogen  peroxide.  The  reaction  was  not  given  by 
yeast  which  had  been  dried  for  17  hours  at  373  C,  or  by 
dried  .Munich  yeast  (Schroder),  but  in  both  cases  the  dried 
yeast regained  its  peroxydase  activity  on  washing.  The 
washings  inhibited  the  peroxydase  activity  of  milk  as  well 
as  that  of  yeast.  The  action  of  the  Inhibiting  agent, 
which  prevented  the  reaction  in  the  case  of  dried  yeast, 
increased  in  a  higher  proportion  than  that  of  the  peroxy- 
dase as  the  amount  of  yeast  was  increased.  Tyrosinase 
and  oxydase  could  not  be  detected  in  any  of  the  specimens 
of  yeast.  Catalase.  The  activity  of  the  catalase  of  dried 
Munich  yeast  was  not  affected  by  washing.  Invertase  and 
laltase.  The  maltase-activity  of  zymin  and  dried 
Munich  yeast  was  not  affected  by  washing  at  ordinary 
temperature,  but  the  invertase-activity   was  diminished. 

—A.  S. 

Micro-organisms    {lactic    ferment)  ;      Lack    of    hereditary 

accommodation    of in    feebly    nutritive    media.     C. 

Richet.      Comptes  rend.,  1914,  158,  1749—17.33. 
It  has  been  shown  previously  that  by  cultivating  the 
lactic  ferment  in  presence  of  poisons  (e.g.,  thallium  salts) 


■  strain  can  1 btained  which  although  leu  active  than 

a  normal  strain  m  normal  null,.  La  much  more  active  in 
milk   containing   thallium.     It    is    boh     ibowd   that    thii 

'mil, iM. it Loea  nut  take  plaee  in  media  deficient  in 

food.     When   the  ferment    growl   in   milk  diluted   with 
water  containing  lactose  a  weakened  strain  ri   all 
is  much  lees  active  than  the  normal  form   whether  the 
conditions  of  nutrition  are  good  or  bad,      W  II.  1'. 

Wort  boiling;    (  hemistry  of  pressure .     E.   Monfung. 

J.  Inst.   Brew.,  191 1.  20,  37S 

Among  the  advantages  claimed  for  the  boiling  of  n 

under  pressure  are,  saving  of  about  33",,  of  fie  10% 

of  hops,  better  (more  complete)  "break"  of  the  wort; 
cleaner  fermentations,  and  aa  regards  the  beer,   gi 
brilliance,    improved    lining    capacity,    men  ulitv 

and  head-retaining  power,  and  rounder  and  fuller  Savour. 
The  author  studied  the  effect  of  superheating  on  vari< 
constituents  of  wort.  Neutral  sugar  solutions  are 
darkened  and  this  is  also  true  of  worts  ;  the  effect  is  much 
intensified  by  alkalis  but  lessened  by  acids.  The 
fermciitability  of  maltose,  lsevulose  and  di  ttri 
somewhat  diminished,  whereas  that  of  sucrose  and 
dextrin  is  increased.  The  acidity  of  worts  is  increased 
whilst  the  ir  content  of  proteins  and  phosphorus  is 
diminished.  Superheating  promotes  certain  qualitative 
changes  in  the  hop  constituents  which  enhance  the 
bitterness  and  acidity  of  the  wort. — J.  H.  L. 

H'orf  and  beer  j   Colorinotrir  nuthod  for  the  determination  of 

acids   in .     H.   Luers.     Z.  ges.   Brauw.,   1914,  37, 

334—337. 
The  method  eliminates  the  disturbing  influence  of  the 
colour  of  malt  liquors  during  their  titration  with  alkali  in 
presence  of  phenolphthalein.  Four  similar  tall  cylindrical 
glass  vessels,  each  of  50 — 100  c.c.  capacity,  are  placed 
together,  thus  : — ■ 


I.  contains  distilled^  water,  and  II.  a  standard  colour 
solution  of  some  permanent  dyestuff,  of  which  the  tint 
corresponds  exactly  with  that  of  a  1  15-moI.  solution  of 
disodium  phosphate  treated  with  5  c.c.  of  phenolphthalein 
solution  (0-5  grm.  of  the  solid  in  500  c.c.  of  alcohol  and 
500  c.c.  of  water)  per  50  c.c.  III.  and  IV.  contain  each 
50  c.c.  of  the  liquid  to  be  titrated,  mixed  respectively  with 
5  c.c.  of  the  phenolphthalein  solution  and  S  c.c.  of  water. 
The  liquid  in  III.  is  titrated  with  alkali  (about  the  same 
volume  being  added  to  IV.  also)  until  the  same  tint  is 
observed  on  looking  through  the  right  and  the  left  pairs  of 
vessels. — J.  H.  L. 

Beer;     Torula    producing   a    pineapple  flavour    in . 

K.  R.  Moritz.     J.  Inst.  Brew..  1914.  20,  338—342. 
Cases  of  the  occurrence  of  a  pine-apple  odour  on  brewery 
fermentations,  followed  usually  by  a  similar  flavour  A 
beer,  have  been  observed  from  time  to  time.     The  affection 
is,  as  a  rule,  first  perceptible  as  a  "  beeiy  "'  odour  which 
becomes  in  turn  reminiscent  of  pine-apple  or  peardr- 
honev  and  finallv  raw  sugar.     A  non-sporulating  yeast, 
isolated  from  a  sample  of  refrigerator  wort  was  found 
produce     similar     effects.     This     "  pine  apple     torula. 
cultivated  in  wort,  forms  cells  4 — 12.<  by  2—31  p.     Like 
many  wild  yeasts  of  the  brewery,  it  is  a  large  reproducer 
but  'a  very'  small  attenuator.     The  production  of  odour 
and  of  alcohol  is  practically  the  same  at  65    as  at  oo    r. 
(1S-3-   and    12S   <"'.)     but   reproduction   is   much   greater 
at  the  higher  temperature.     Antiseptics  in  the  proportions 
usual   in   brewer v   practice   have  little  offect  ;     hopping 
restricts  its  development  somewhat  and  this  is  probably 
the  reason  why  mild  ales  are  more  liable  to  be  infected 
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than  pale  ales.  It  assimilates  dextrose  more  readily 
than  other  sugars  and  does  not  invert  sucrose.  When 
once  the  organism  has  a  footing  in  a  brewing  little  can  bo 
done  to  inhibit  its  action,  and  the  best  remedy  is  to  ascertain 
and  eliminate  the  sources  of  infection,  which  are  most 
frequently  stagnant  grains  in  proximity  to  wort  and 
fermentations,  and  malt  dust  and  malt-house  contamina- 
tion.-^!. H.  L. 

Wines  ;  Investigations  on  the  white — - — of  South  Africa  : 
an  (etiological  study.  H.T.Brown.  J.  Inst.  Brew.,  1914, 
20,  345—375. 

Statistics  are  given  relating  to  the  imports  of  wines  from 
Cape  Colony  to  the  United  Kingdom  from  1857  to  the 
present  time.     The  value  of  the  annual  imports  at  present 
is    £1000 — £2000,    representing    only    about    2%    of    the 
value  prior  to  1860,  when  the  heavy  preference  given  to 
Colonial  as  compared  with  foreign  wines  was  discontinued. 
The  wines  formerly  imported  were  mainly  highly  fortified 
products  of  the  type  of  port  and  sherry.      Of  the  light 
unfortified  wines  of  to-day  the  red  varieties  are  much  more 
satisfactory  and  uniform  in  quality  than  the  white  wines, 
as  the  former  require  less  skill  in  tho  making,  and  are 
much  less  sensitive  to  certain  diseases.     Tho  white  wines 
of  the  Cape  are   peculiarly  liable  to  casse  or   turbidity, 
accompanied  or  preceded  by  an  incroaso  in  the  colour 
of  tho  wine,  a  more  or  less   pronounced  bitter  flavour, 
and  a  very  characteristic  earthy  odour  or  terroir.     The 
malady,   which  possesses  the  general  character  of  casse 
frrriquc  (see  Lagatu,  this  J.,  1897,  751)  is  not  of  biological 
origin,  but  is  conditioned   by  purely  chemical    changes. 
The   essential   conditions   for   its   appearance   are   access 
of    oxygen,    the    presence    of    iron    salts    which    act    as 
carriers  of  oxygen,  and  tho  presence  of  certain  oxidisablo 
substances  of  the  wine,  notably  tannic  acid.     A  mere  trace 
of  iron,  such  as  may  be  extracted  during  filtration  through 
asbestos   or   decolorisation   with    animal    black,    suffices, 
by  alternate  oxidation  and  reduction,  to  produce  a  large 
cumulative  effect  when  the  supply  of  froe  oxygen  is  not 
limited    and    sufficient   time    is   given.     The   casse   itself 
consists  of  a  colloidal  combination  of  iron  with  products 
derived  from  the  limited  oxidation  of  tannin  and  certain 
proteins,    and    it    may    be    distinctly    perceptible    when 
amounting  to  only  a  few  mgrms.  per  litre.     At  ordinary 
temperatures  tho  whole  of  the  oxidised  products  do  not 
separate  from  a  wine  which  has  undergone  casse,  and  a 
distinct  improvement  in  tho  flavour  and  colour  of  the  wine 
may  be  effected  by  chilling  for  some  days  at  31° — 32°  F. 
(0°C.)   and  filtering  cold.     Addition   of  sulphurous   acid 
(potassium  metabisulphite),  even  within  the  limits  allowed 
by  the  Adulteration  Act  of  the  Union,  1913  (200  mgrms. 
per  litre  for  dry  wines,  and  357  mgrms.  for  others),  has  a 
marked  effect  in  preventing  casse  and  in  restoring  faulty 
wines  to  their  original  state.     Citric  acid  diminishes  the 
tendency  of  a  wine  towards  casse,  but  tartaric  acid  has 
little  effect.     Addition  of  tannin  to  white  wines  is  depre- 
cated, and  in  order  to  prevent  its  presence  in  more  than 
a  trace,  it  is  advisable  to  effect  a  rapid  separation  of  the 
juice  from  the  skins  and  a  judicious  cutting  off  of  the 
"  press  wine  "  from  the  bulk.     Fining  with  isinglass  or 
egg  white,  or  better  still,  filtration,  is  preferable  to  the 
tannin-gelatin     process     of     fining.     Further     means     of 
guarding    against    casse    are    quick     fermentation    with 
selected    yeasts    and    well    controlled    by    attemperation, 
cold  Storage  and  maturation  of  the  wine,  and  the  avoid- 
ance  of  residual   air   in   the   bottles.     Several   tests   are 
described  by  which  the  tendency  of  samples  of  wine  to 
develop   casse   may   be   compared: — (1)  Treatment    with 
"  10-vol."  hydrogen  peroxide  at  the  rate  of  10  c.c.  per 
litre  ;   most  wines  will  show  enhanced  colour  or  turbidity 
within    6 — 7    hours,    and    faulty    samples    within    a   few 
minutes.     (2)  Treatment  with  0-2  c.c.  of  a  2°0  solution  of 
ferrous  sulphate  per  100  c.c.  ;    a  satisfactory  sample  may 
show  no  turbidity  for  14  days.     (3)  Ten  c.c.  of  the  wine 
are  treated  with  0-5  c.c.  of  jV/10  sodium  hydroxide  solution 
in  such  a  manner  that  the  latter  sinks  in  the  wine  and 
forms    a   separate   layer.     At   the   junction    of   the    two 
liquids,  i.e.,  at  the  zone  of  neutrality,  there  is  a  more  or  less 
purple  ring  below  which  is  a  zone  varying  in  colour  from 
straw  yellow  to  a  very  dark  sherry  colour.     The  intensity 


of  the  colour  of  these  two  zones  corresponds  to  the  tendency 
of  the  wine  to  undergo  casse.  There  appears  to  be  no 
connection  between  the  presence  of  oxydases  in  wine, 
and  the  casse  ferrique.  The  grape  contains,  in  quantities 
differing  according  to  the  variety,  an  oxydase  (peroxydase) 
which  occurs  in  the  inner  cells  of  the  epidermis,  and  in  the 
vascular  bundles  underlying  the  skin  and  those  connecting 
the  pips  with  the  stalk.  Freshly  oxpressed  grape  juice 
contains  no  oxydase,  but  tho  oxydase  reaction  (with 
benzidine  and  hydrogen  peroxide)  appears  when  the  juice 

'  has  been  in  contact  with  the  skins  for  a  short  time.  Juice 
which  contains  a  considerable  quantity  of  oxydase  has  a 

I  tendency  to  become  brown  on  exposure  to  air.  This  is 
particularly  notable  with  the  White  French  variety  of 
grape  which  is  specially  rich  in  oxydases.  Tho  so-called 
"  light  "  wines  of  S.  Africa  are  much  higher  in  alcoholic 

i    strength  than  the  average  European  wines  of  a  similar 

j  class,  owing  to  the  higher  gravity  and  sugar  content  of  the 
must  before  fermentation,  clilution  being  forbidden 
by  law.  This  in  itself  appears  to  favour  casse  in  the  white 
wines,  and  certainly  detracts  from  their  value  as  beverages 

t  for  general  table  use.  The  author  is  convinced  that  a 
dilution  of  the  must  to  about  the  gravity  of  the  musts 
of  the  light.  European  wines  would  tend  to  improve  the 
character  of  the  South  African  wines  and  that  the  pro- 
hibition of  this  dilution  by  law  and  of  the  addition  of 
citric  acid  are  directly  detrimental  to  the  quality  of  most 
of  the  wine  produced  there. — J.  H.  L. 

Wine  ;  Determination  of  lactic  acid  in by  W.  Moslinqer's 

barium  chloride  method.  W.  I.  Baragiola  and  0. 
Schuppli.  Z.  Unters.  Nahr.  Genussm.,  1914,  27, 
841—881. 

The  serious  errors  shown  to  be  inherent  in  Moslinger*8 
method  are,  to  a  great  extent,  eliminated  in  the  following 
modified   method  : — A   mixture   of   25   c.c.    of   the  wine 
and  25  c.e.  of  water  is  distilled  to  half  its  volume  and 
then  steam  distilled  until  a  total  of  200  c.c.  of  distillate 
has   passed   over  ;     the   distilling   flask   is   fitted   with  a 
special  dephlegmating  device  (see  von  Babo  and  E.  Mach, 
Kellerwirtschaft,   1910,  628).     The  distillation  residue  is 
rinsed  into  a  dish  with  water,  treated  with  5  c.c.  of  a 
10%  solution  of  barium  chloride,  and  neutralised  with  a 
hot  saturated  solution  of  barium  hydroxide;  if  the  presence 
of  lactic   anhydride   is   suspected,   2 — 4   c.c.   of    a    cold 
saturated  solution  of  barium  hydroxide  are  now  added, 
the  whole  is  heated  for  10  mins.  on  the  water-bath,  and 
made  neutral,  with  hydrochloric  acid,  to  azolitmin  paper. 
The  neutral  solution  is  concentrated  to  10 — 15  c.c,  being 
kept  neutral  during  evaporation  ;   it  is  then  rinsed  with  a 
small  quantity  of  hot  water  into  a  graduated  cylinder, 
made  up   to   25  c.c,   cooled,   and   treated,   whilst  being 
vigorously  shaken,  with  95 — 96%  alcohol.     The  solution 
is  made  up  to  100  c.c.  with  95 — 96%  alcohol,  left  overnight, 
and  again  made  up  to  100  c.c.  with  alcohol,  and  filtered  : 
75  c.c.  of  the  filtrate  are  treated  with  25  c.c.  of  a  5°0 
solution  of  sodium  sulphate,  shaken,  left  for  about  15  mins., 
and  filtered  ;   75  c.c.  of  this  second  filtrate  are  evaporated 
and  incinerated  in  a  platinum  dish,  the  alkalinity  of  tho 
ash  then  being  determined.     If  the  alkalinity  corresponds 
to  a  c.c.  of  iV/1  solution,  the  wine  contains  (ax6-4)  grme. 
of  lactic  acid  per  litre.     In  the  case   of  wines   to  which 
known  quantities  of  lactic  acid  had  been  added,  84 — 100' 
of  the  added  acid  was  found  by  the  above  method,  whilst 
only  57 — 68%  was  found  by  Moslinger's  original  method. 

— L.  E. 

Influence  of  potassium  and  phosphoric  acid  on  the  quality 
of  brewing  barley.     Sehiil.     See  XVI. 

Curative  action  of  aulolysed  yeast  against  avian  polyneuritis. 
Cooper.     See  XX. 

Determination  of  mannitol.     Smit.     Sec  XXIII. 

Patent. 

Sterilisation  of  water,  vinegar,  and  other  liquids  by  means 
of  bromine.     Ger.  Pat.  273,959.     See  XIXb. 
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XIXa.     FOODS. 

Bmiltntd    \hydrogenated]    fait;      Suitability    of for 

human  /n«/.  K.  B.  Lehmann.  Chem.-Zoit.,  1914,  38, 
798—709. 
Oohmbbcial  samples  of  hydrogenated  arach  s,  sesame1 
and  cottonseed  oils  contained  from  0-07  to  li  mgrms, 
Ni  per  kilo.  Feeding  experiments  with  these  fats  were 
made'  upon  animals  and  human  beings  for  periods  up  to  six 
months  without  any  ill  effects  being  felt  or  observed. 

— C.  A.  M. 

Rice  grain*;    Disintegration   of by  means  of  alkali. 

K  J.  Warth  and  1).  B.  Darabsett.  Agric.  Research 
[nal  .  Bull.  No.  38,  1914,  pp.  1  — S,  with  seven  photo- 
graphic plates. 

The  quality  of  rice  grains,  and  the  differences  between 

various  kinds  of  riee.  may  be  demonstrated,  to  some  extent, 
by  their  behaviour  when  immersed  in  alkali  solution. 
The  degree  of  attack,  as  show  n  by  diffusion,  disintegration 

latinisation,  is  best  observed  when  the  grains  are 
planed    for   24    hours   in    potassium    hydroxide    solutions 

I  in  strength  from  10  to  l-25°0.  The  tests  must 
be  made  on  the  polished  grains,  and,  provided  that  the 
■titer  coat  of  the  grains  has  been  removed,  the  effect  of  the 
alkali  is  independent  of  the  extent  of  the  polishing  and  is 
governed  by  the  quality  of  the  grain  and  the  nature  of 
the  starch  it  contains.  The  method  may  also  be  used  for 
distinguishing  quality  in  paddy,  hut  in  the  case  of  wheat 
grains  the  action  of  the  alkali  does  not  show  the  marked 
differences  that  it  reveals  with  rices.  (See  also  this  J., 
1814,433.)— W.  P.  S.   • 

Castor    seeds ;     Detection    of .     G.    D.    Lander    and 

J.    J.    Gcake.     Analyst.    1914,    39,    292—295. 

Active  ricin  is  detected  by  incubating  2  grms.  of  the 
listeria!  with  40  c.c.  of  0-9°o  salt  solution  for  1  hour 
it  37  0..  allowing  tin1  mixture  to  stand  overnight,  and 
hen  centrifuging  it  for  an  hour  at  3S00  revolutions  per 
nin  One  c.c.  of  the  clear  liquid  is  made  to  form  a  layer 
>ver  about  01  c.c.  of  antiricin  serum,  and  in  the  presence 
T  ricin  a  zone  developing  after  12  hours  into  a  precipitate 
s  obtained.  As  a  confirmatory  test  well- washed  blood 
orpuscles  suspended  in  physiological  salt  solution  are 
rested  with  the  extract.  Agglutination  is  rapidly 
hown  with  the  mixture  consisting  of  10%  castor  seed 
ind  90°o  linseed,  but  is  less  pronounced  with  smaller 
■roportions  of  castor  seed.  Proof  that  ricin  is  the  agglutin- 
■tmg  agent  is  obtained  by  mixing  equal  quantities  of 
lorraal  serum  and  antiricin  serum  w  it h  equal  quantities  of 
icl  from  the  seeds,  and  adding  to  each  the  same 
mount  of  the  blood-corpuscle  suspension.  Inhibition  of 
s^lutination  in  the  antiricin  mixture  indicat 
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s  indicates  the  presence 


offtt  ;   On  a  new  method  of  removing  injurious  substances 

from .     J.  Gorbing.      Z.  offentl.  Chem.,  1914,  20, 

J  Hi.    222—229. 

I'BSTASCEs  having  an  injurious  effect  on  certain 
idividuals  are  produced  when  coffee  berries  are  roasted, 
"t  may  be  eliminated  by  coating  the  raw  berries  with 
»y  and  removing  the  coating  subsequently  from  the 
«st«d  berries.  The  clay  removed  from  the  berries 
iitains  considerable  quantities  of  reducing  substances 
id  hi.— W.  P.  S. 

•louring  matters;    Influence   of  artificial  organic on 

he  enzymie  hydrolysis  of  proteins.     H.  Daniianovich  and 

L  Guglialmelli.    Rev.  Gen.  Mat.  Col.,  1914, 18, 161—165. 

jSTUunra   previous  work   (this  J.,   1911,   644)   on   the 

nuenee  of  dyestuffs   on   the   digestion   of   albumin    by 

in  an  acid   medium,   the  effect  of  varying  con" 

ntrations  of  the  dyestuffs  was  studied.     Acid"  dyestuffs 

wi  a  powerful  inhibit ive  action  even  at  great  dilution, 

•f  picric  acid,  for  instance,  being  perceptible  at  a 

ition   of   only   00001%.     The    action    increased 

'h  the  concentration  of  the  dyestuff  and  was  always 

^onipanied  by  a  staining  of  the  albumin  ;   in  some  cases, 

•  example  with  Ponceau  2R,   Ervthrosine,  Chloramine 

'low,  Congo  Red,  etc.,  a  precipitate   was   produced. 


Rasic  dyestuffs  were,   in  general,   without   action,   but    in 

some   cases   (,../.    Methyl Blue)   had   an    accelerating 

diet    in   the   more   oonoentrated   solutions.     In   sir 
experiments  on  the  effect   of  dyestuffs  on  tie-  digestion 
of  ossein  b\  pani  p  it  in  in  an  alkaline  medium,  the  n 
were,  on  the  whole,  with  certain  exceptions  m  the  more 
dilute   solutions,   the   reverse   of   ih  , .{    m   the 

digestion  of  albumin  by  pepsin  in  an  acid  medium, 
the   basic  dyiwtulls  exerted  an   inhibitivu  action  and  ths 
acid  dyestulfs  were  inactive.—  A.  S. 

Patents. 

Foot!  products  [pectinous  tubstances],  II.  Wad.-.  London. 
From  R,  Douglas,  Rochester,  .N.Y..  U.S.A.  Eng.  Pat. 
12,439,  May  28,  1913. 

VbGKTABLE  substances  or  fruits,  preferably  apples,  arc 
pressed  in  order  to  remove  saccharine  juices  and  the  pulp 
is  then  extracted  under  pressure  with  hot  water 
taining  0T"o  of  tartaric  acid.  The  extract,  after  being 
evaporated  to  a  syrupy  consistence,  forms  a  jelly  when 
mixed  with  sugar  and  water. — W.  P.  S. 

Flour,  meal,  offals,  bran,  grain,  or  lite  mat' rial  ;    Treatment 

of .     E.    Samuolson,    Banbury.    Oxford,    and    J. 

Backhouse,  Bootle,  Lanes.     Eng.  Pat.  16,230,  July  15, 
1913. 

The  flour  or  other  material  is  introduced  into  the  lower 
part  of  a  vertical  chamber  of  circular  cross  section  provided 
with  beaters  attached  to  a  rotating  central  shaft.  The 
beaters  cause  the  flour  to  rise  ill  the  chamber  in  the  form 
of  a  cloud.  A  spray  of  liquid  or  liquid  laden  air  is  intro- 
duced tangentialfv  into  the  chamber,  and  the  treated  flour 
is  discharged  through  an  opening  at  the  upper  part. 

— \V.  P.  S. 

Pasteurised  milk  ;    Process  for  utilising  the  heat  of . 

A.  Domke.     Ger.   Pat.   273,388,  May   14.   1913. 

Before  passing  to  the  heatinterchanger  in  which  it  serves 
to  preheat  the  cold  milk,  the  hot  pasteurised  milk  is  led 
through  a  small  apparatus  in  which  it  serves  to  pasteurise 
the  cream. — A.  S. 

Buttermilk ;  Preparation  of which  can  be  preserved  for 

a  long  time.  R.  Suwelack.  Ger.  Pat.  273,628,  Jan.  30, 
1913. 
Fresh  buttermilk  is  heated  for  some  time  at  not  below 
So  C,  with  vigorous  agitation,  then  rendered  homogeneous 
by  forcing  it,  under  a  pressure  of  about  250  atmospheres, 
through  narrow  tubes  against  a  hard  surface,  and  after 
being  cooled  and  freed  from  air,  is  enclosed  in  air-tight 
vessels. — A.  S. 

Food  [fruit]  products.     R.  Douglas.  New  York.   Eng.  Pat. 

19,192,  Aug.  23,   1913. 
See  Fr.  Pat.  462,045  of  1913  ;  this  J.,  1914,  215.— T.  F.  B. 

Cocoa    and    chocolate    substances;     Art    of    roasting . 

P.   E.   F.   Neumann,  YVandsbek,  Germany.     Eng.   Pat. 

13,861,  June  16,  1913. 
See  Fr.  Pat,  463,325  of  1913  ;  this  .,.,  1914.  371.—  T.F.B. 

Protein  comjtounds  obtained  from  fish;    Soluble and 

process  of  making  the  same.  R.  Adler.  Assignor  to 
Naamlooze  Vennootschap  Algem.  Uitvinding  Exploitatie 
Maatsch.,  Amsterdam.  D.S.  Pat.  1,101,513,  June  23, 
1914.     Date  of  appl.,  Oct.  2,  1913. 

See  Eng.  Pat.  7700  of  1913  ;  this  J.,  1913,  957.—  T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Antiseptic  properties;    Relation  between  the  structurt    and 

composition  of  organic   compounds  and   their .     K. 

Charitschkow.     J.   Russ.   Phys.-Chem.  Ges.,   1914,  46, 

70—76.     Chem.  Zentr.,  1914.  1,  2196. 

In  experiments  made  with  Penidttium  glaucum,  with  the 

object  of  determining  the  suitability  of  various  petroleum 

products  for  the  impregnation  of  railway  sleepers,  it  was 
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found  that  Russian  petroleum  has  no  antiseptic  properties. 
apart  from  those  associated  with  small  quantities  of 
phenolic  substances  present  therein.  Naphthonic  acids 
formed  from  petroleum  by  oxidation,  and  also  their  copper 
and  zinc  salts,  are,  on  the  other  hand,  powerful  antiseptics. 
In  the  author's  view  only  those  organic  compounds  which 
are  chemically  active  possess  antiseptic  properties,  and 
the  activity  of  the  naphthenic  acids  is  attributed  to  the 
presence  of  a  fivo-niembered  ring  in  the  molecule. — A.  S. 

Liver  of  sulphur;  Purchase  and   use  of .     J.   Board 

Agric,  1914,  21,  230— 241. 
Assuming  that  the  fungicidal  value  of  liver  of  sulphur  is 
due  to  sulphur  in  the  form  of  sulphides  (hydrosulphide, 
sulphide,  and  polysulphide)  (compare  Foreman,  this  J.. 
1911,  150),  the  results  of  analyses  in  the  Government 
Laboratory,  of  a  large  number  of  samples  of  different 
origin  show  that  the  quality  of  the  commercial 
product  varies  very  widely  and  that  there  is  no 
connection  between  the  price  and  the  fungicidal  value. 
The  content  of  sulphide-sulphur  decreases  rapidly  when 
liver  of  sulphur  (solid  or  solution)  is  exposed  to  the  air. 
The  solid  should  preferably  be  packed  in  containers  of 
small  capacity  (i  to  1  lb.)  and  the  solution  should  either  be 
prepared  just  before  use  or  kept  in  full,  tightly-corked 
bottles.— A.  S. 

Patents. 

Furnaces  [;    Destructor ].     T.    W.     Atterbury.    New 

York,  and  P.  W.  Matthews.  Wheeling,  W.  Va.,  U.S.A. 
Eng.  Pat.  14,862,  June  27,  1913.  Under  Int.  Conv., 
July  5,  1912. 
Foot  sets  of  trough-shaped  grates  are  mounted  on  a 
horizontal  drum,  which  is  rotated  at  intervals,  so  that 
each  grate  occupies  four  positions  successively.  In  the 
first  position  it  receives  a  charge  of  refuse  pushed  in  side- 
ways by  a  ram.  and  hot  combustion  gases  are  passed 
through  it  to  dry  the  refuse.  The  grate  next  comes  into 
position  two  (the  uppermost)  and  the  dried  refuse  is 
burned.  In  the  third  position,  air  is  passed  through  the 
grate  to  cool  the  ashes,  and  is  subsequently  used  for 
burning  the  refuse  in  position  two.  On  turning  into 
position  four  (the  lowermost)  the  cooled  ashes  are  dropped 
on  to  a  moving  band  conveyor. — W.  H.  C. 

Water,  vinegar,  and  other  liquids  ;  Process  for  the  sterilisa- 
tion of by  means  of  bromine.     M.  Riegel.     Ger.  Pat. 

273,959,  Sept.  17,  1913.  Addition  to  Ger.  Pat.  272,271. 
Aftbr  the  treatment,  as  described  in  the  chief  patent 
(this  J.,  1914,  564),  the  bromine  is  removed  by  treatment 
with  the  calculated  quantity  of  calcium  sulphite  or  bi- 
sulphite.— A.  S. 


Boiler-feed  water  ;  Process  for  purifying 

miroff.     Ger.  Pat.  274,351.  Dec.  29, 


.     N.  Tikho- 
1912. 


The  water  after  being  mixed  with  the  softening  agent  is 
forced  through  spraying  nozzles  disposed  in  a  chamber 
through  which  the  waste-gases  from  the  boiler-furnace 
are  passed.  A  series  of  such  chambers  is  used,  the  water 
from  each  being  collected  in  a  receptacle  or  one  compart- 
ment of  a  receptacle,  whence  it  passes  to  a  pump  which 
forces  it  through  the  spraying  nozzles  in  the  preceding 
chamber  or  compartment. — A.  S. 

Water    softening    or    purifying    substance    and    process    of 

obtaining  same.     P.   de   Briinn,   Diisseldorf,   Germany. 

Eng.    Pat.   5783,   March   8,    1913.     Under   Int.    Conv., 

Sept.  27.  1912. 

.See  Fr.  Pat,  455,391  of  1913  ;  this  J.,  1913,  958.—  T.  F.  B. 

Water  ;  Process  for  heating  and  purifying  or  softening . 

C.  Erith,  London.     U.S.  Pat.   1,099,433,  June  9,  1914. 

Date  of  appl.,  March  20,  1911. 
See  Eng.  Pat,  24,992  of  1910  ;  this  J.,  1911,  570.— T.  F.  B. 


Water ;  Means  for  softening  — 
Spondon.  U.S.  Pat.  1,100,803 
of  appl.,  Feb.  7,  1914. 

.See  Eng.  Pat.  4188  of  1913  ;  this  J.,  1914, 


-.     H.     J.     Wheaton, 
June  23,   1914.     Date 


>16.— T.  F.  B. 


Sewage ;     Centrifugal     apparatus    for     treating . 

Bromet,  F.  Thorman,  and  H.  ('.  Wood,  Tadcaste 
U.S.  Pat.  1,098,554,  June  2,  1914.  Date  of  app 
May  19.  1913. 

See  Eng.  Pats.  22,836  and  25..-.7S  of  1912  ;  this  J.,  191 
839.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OLLS. 

Ipecacuanha;  Alkaloids  of .     F.  H.  Can-  and  F. 

Pyman.     Chem.    Soc.    Trans.,    1914,    105,    1591—16; 
(See  also  this  J.,  1914,  610,  and  1911,  1332.) 

The  three  alkaloids  emetine,  cephaeline  and  psychotri 
were   obtained   from   the   drug   by   Paul   and   Cownle 
method,    carefully    purified,    and    the    crystalline    sa 
characterised.     The     empirical     formulae,     are  :     emeti ! 
(',,, H,0(),Na ;    cephaeline   C28H3804N2 ;    and   psychotri 
C2SH3c04N2.     Syntheses  proved  that  psychotrine+H,! 
cephaeline,  and  cephaeline+CH2  =  emetine.    When  hyd 
lysed   by   means   of   hydrochloric   acid   at    135° — 140° 
emetine    and    cephaeline    both    yielded    the    noremet 
hydrochloride,  Cj5H3J04Nj,2HCl,  melting  at  240°  C.  w 
decomposition.     Emetine   and   cephaeline   are   secondi 
tertiary,  whilst   psychotrine  is  a  ditertiary  base.     Wl 
emetine  and  benzoic  anhydride  were  heated  on  the  wa 
bath     benzoylemetine     C29H3904N2.CO.C6H6,    was    p 
duced ;   it    crystallised    from    absolute    alcohol    in  wh 
prismatic   needles,   m.    pt.    185" — -186°  C.     On   reducti 
psychotrine   yielded   two  isomeric   bases,  cephaeline  a 
i'socephaeline,   the   latter   crystallising   from   alcohol  i 
ether  in  clear  plates,  melting  at  159° — 160°  C,  and  w 
[o]n= — -"l'S0  in  chloroform.     When  treated  with  sodi 
methyl    sulphate    and   sodium    amyloxide,  the   hydro  1 
group  of  cephaeline  was  methylated  with  the  format  I 
of  emetine.     With  methyl  sulphate  and  sodium  methoxi . 
on  the  other  hand,  methvlation  of  the  imino  group  b  I 
place,  principally  with  the  formation  of  N-methylcephael  , 
m.    pt.    194°— 195°  C.    and   [a]D= — *8-7°  in   chlorofo  . 
N'-methylemetine    (hydrobromide    m.    pt     210°— 230° 
and  a  little  emetine.     The  composition  of  the  alkali  I 
is       therefore  :       psychotrine       C25H.6(OCH3)3(OH);  : 
cephaeline  C25H"„7(OCH3)3(OH)(NH)N ;     '      emei 

C25H27(OCH?)4(NH)N.  Emetine  hydrochloride  after  >  - 
ing  with  ferric  chloride  solution  gave  a  scarlet  rubreme  B 
hydrochloride  soluble  in  chloroform,  which  when 
dried  had  the  composition,  C29HSj04N!,HCl,  and  me  1 
at  127° — 128°  C.  with  decomposition.  After  oxidn  J 
with  permanganate  in  acetone,  emetine  yielded  a  li  e 
6.7-dimethoxyi*oquinoline-l-carboxyUc  acid.  The  a  • 
loids   are   considered   to   be   derivatives   of   /.soquinol  • 

— F.  Shd> 

Brucine  ;     Interaction     between     nitric    acid    and J 

presence  of  metallic  nitrates.     E.  H.  Rennie  and  A 
Dawkins.     Chem.  Soc.  Trans..  1914,  105,  1487—149* 

The   nitrates   of   sodium,   potassium,   caesium,   rubidi  >■ 
and  strontium  accelerate  the  production  of  the  rose  ]  t 
coloration  due  to  the  interaction  of  nitric  acid  and  bru< 
the  effect  increasing  with  increasing  concentration 
nitrate.     The  reaction  is  apparently  due  to  the  pre? 
of  nitrous  acid,  as  no  colour  is  produced  if  urea  istu    I 
to  the  nitric  acid.     The  general  results  are  similar  to  t  - 
given  by  nitric  acid  and  copper  in  the  presence  of  met 
nitrates  (this  J..  1908,  746  ;    1911,  751),  but  no  re 
effects  were  observed  as  in  experiments  with  copper. 

— R.  G. 

Berberine  and  its  determination.    E.  Richter.  Arch.  Pha  I.. 
1914,  252,  192—205. 

The    alcoholic    extract    of    Berberis    bark    repp 
4  grms.   of  the   drug,   or  an  equivalent   amount 
tincture,   is   evaporated   to  dryness,  dissolved   in   w 
and   10   c.c.   of   15°0  sodium  "hydroxide  solution  ad  i 
The  whole  is  shaken  with  80  grms.  of  ether  for  10  la 
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ml  1  yrm.  "f  powdered  tragacanth  added.     40  grins. 

of  the  tilicir.il  solution  are  treated  with  in  o.o.  of  A    1" 

Miction  of   |iierolonic   aeid   (nitrophenylmcthylisonitroso- 

>ne),  and  the  precipitate  ..(  herberino  picrolonato 

i. Ill  it. -d.    washed    with    u    little    ether   and    alcohol    and 

ilne.1    at     I  In   i'.     The    weight    obtained    multiplied    bj 

ivea    the   equivalent    amount    i>f    borbcrine.     (See 

1907,  1252.)      I'.  Shun. 


Ihylocodeinc.     0.     Diels     and     E.     Fischer.     Ber. 
19]  I.  47.  2043    -2047. 

dissolved  in  acetone  was  treated  at  the  ord  narj 

'lure   with   the  dimethyl   ester  of  azodiearboxylio 

i  he    condensation    product    was    warmed    on    the 

»atcr   bath   with    .V   I    hydrochloric   acid   and   gave   N- 

leine,      C17H'l903N,      the  dimethyl   ester    of 

dicaihoxylic  acid  and  formaldehyde.     The  codeine 

methyl     group     attached     to     the     nitrogen. 

iVoieth:  crystallised    from    acetone    in    small 

nil   leaflet*   m.  pt.   185°  C,  gave  a  hydrochloride 

"sing    at    314°  C.    and     a     diacetyl     derivative 

from    absolute    alcohol    in    flat    transparent 

i-.  m.  pt.  176  — 178°  C— F.  Shdn. 


>aph)Mi\dra     micrantha  :      Alkaloids     of .      F.     L. 

ii.     them.  Soc.  Trans.,  1IU4.  105,  1079—1687. 

BE  bark  of  Daphnandra   micrantha    Benth.,  grown  near 

'Irisbanc.    contains    over   6%    of   total   alkaloids.     Three 

rw  alkaloids  were  isolafed.    I  laphnandrine,  C^H^OjN,,  is 

it  abundant.     It  is  dibasic,  contains  three  methoxyl 

and  one   N-methyl  group,   and  is  non-phenolic. 

from  chloroform  it  forms  colourless  needles, 

280°  C.  and  has  [a]n= +474-7"  for  the  dried  base 

the  same  solvent.     Micranthine,   (.',,  H1;l  >6N2,  is  also 

Ion-phenolic,    contains    one    methoxyl    group    and    one 

methyl   group   and   is   dibasic.     The   base   crystallises 

hloroform    in   colourless   needles,   m.    pt.    196°  C. 

iaphnoline,  C,«HslOeN..  or  Cj5HS606Nj,  is  dibasic,  and 

•mains  a  phenolic  hydroxy!  group,  two  methoxyl  groups 

I  id    one    N-methyl    group.     After    crystallising    from 

or  chloroform  it   melts  between  *]90°  and  215°  C. 

is  [n]D=  -f-4590  in  chloroform. — F.  Shdn. 


arbaloin  into  fj-barbaloin  :    New  method   of  transforming 
.    E.Leger.     Comptcs  rend,  1914,  158, 1903— 1905. 

barbaloin  was  heated  to  100°  C.  with  acetic 
■hydride  and  sodium  acetate,  a  penta-acetvlbarbaloin 
«  produced.  After  hydrolvsing  by  means  of  alkali, 
mixture  of  barbaloin  and  ,3-barbaloin  was  obtained, 
m  which  the  two  substances  were  separated  by  means 
the  insolubility  of  the  former  in  chloroform  and  methyl 
rohoL — F.  Shdn. 


■iiiune  from  Vaniella  thuriftra.     W.  Lenz.      Ber.,  1914. 

47,  1989—1991. 

dark  brown  balsam  obtained  in  E.  Africa  from  Daniclla 

nn.   {Legvminotae)  yielded  about  23%  of  oil 

ation  with  steam,  leaving  behind  a  soft  resin.    The 

'    was  found  to  contain  a  considerable   proportion  of 

inene. — F.  Shdn. 


Cvratii 
jjWyjiio, 


e   action    of   autolysed against    avian 

E.    A.    Cooper.     Biochem.    J.,    1914,    8, 


t>  liquid  obtained  bv  autolysis  of  brewers'  yeast,  for 

i»mple  for  36 — 48  hours  at  35°— 36°  C,   possesses  as 

'■rked   curative    properties    against    avian    polyneuritis 

le  original  yeast,  and  10  times  the  minimum  curing 

■  uas  no  toxic  action.     The  liquid  retains  its  curative 

wer  for  at  least  8  weeks,  and  as  air-dried  yeast  is  still 

c  even  after  storage  for  2  years,  and  can  be  autolysed 

ex  storing  for  4  months,  the  method  described  is  an 

-ve  one  for  preparing  a  non-toxio  solution  suitable 

l  the  oral  treatment  of  human  beri-beri.— A.  S.    ' 


niial    oils;      Cm  "f .     Galbanum     oil. 

Syniln  si  i    in    tht  ■  ries. 

i\    \\.   Semmler  and  K.   G.  Jonas.     Ber.,    1914,  47, 
ji  ins — 2082. 

A  spbcimen  of  gall  1  with  the  follow  i  tera  : 

b     pt.    .V,        HI.",    C.    at     15    mm  .    n„      I    1930S    al    28    I     . 

nn      ;s   iii  :'."i   C,  and  sp.  gr.  0-9  und  to  contain 

pinene,  eadinene,  nopinene,  myrcene,  a  U  rpene  derivative, 
I  'nil'isD,    and   a    mw    sesquiter]  ohol,    C,sHtlO. 

The  terpene  derivative  boiled  at  106      116°  Cat  15  mm., 

had  the  sp.  gr.  0-951  at  20  C.  nD  1-4918  and  aE 
it  appeared  to  bo  a  readily  enolisable  keti  i  ' 
tertiary  sesquiterpene  alcohol,  cadinol,  boiled  at 
155°—  lt'i5  ('.  at  15  mm.,  ha.1  the  Bp  gr.  00720  at  20  C, 
nD=l-50702,  and  aD  =  +  22°C.  The  characters  of  the 
acetate  w,-re  :  h.  pt.  160°— 170°  C.  at  9  mm.,  n,,  1-49870 
at  19  C,  sp.  gr.  0-9916  at  19  C,  aD=  +  14°  at  19  C. 
Cadinol  was  readily  dehydrated  b\  ni'.-ms  of  potassium 
bisulphate,  etc.,  yielding  a  liydrocarboii.  wliicb  gave 
eadinene  ^hydrochloride,  m.  pt.  117  -118°  C,  after 
treatment  with  hydrochloric  acid.  Cadinene  regenerated 
from  the  di hydrochloride  and  that  pre] tared  by  dehydrating 
cadinol  were  reduced  by  means  of  platinum  and  hydrogen 
and  the  products  compared.  Octahydro-a-camphorene 
(this  J.,  1913,  379)  boiled  at  183°— 186°  ('.  al  11  mm., 
had  nn=l-46001,  sp.  gr.  0-8331  at  20°  C,  and  was  opticaHj 
inactive.  After  myrcene  bad  been  polymerised  by  means 
of  hydrochloric  acid  and  the  hydrochloric  acid  split  off 
again,  a  bicyelie  di  terpene,  iso-o-camphorene,  was  obtained, 
with  the  characters:  b.  pt.  193° — 197°  C.  at  19  mm., 
nD=  1-50300,  sp.gr.  0-9029  at  21°  £,  and  optically  inactive. 
Reduction  by  means  of  platinum  and  hydrogen  gavi 
rise  to  a  hexahydro-dcrivative.  When  heated  in  a  scaled 
tube  with  anhydrous  oxalic  acid,  linalool  yielded  a- 
camphorcne,  whilst  citronellal  gave  an  oxide,  I  'nfitfi. 
The  latter  boiled  at  190°— 200°  C.  at  17  mm.,  and  had  the 
sp.  gr.  0-9193  at  20°  C,  nD=l-49156  and  aD=+4°.  It 
was  converted  into  a  compound,  C20H,8O,  by  reduction 
with  platinum  and  hydrogen.  Cycloisoprenemyrcene 
(this  J.,  1913,  624)  is  monocyclic,  for  when  reduced  with 
platinum  and  hydrogen  it  yielded  a  hexahydro-dcrivative-, 
C15H30,  with  the  following  characters  :  b.  pt.  133° — 135  <  . 
at  1.5  mm..  nD  =  1-45497,  sp.  gr.  0-8245  and  optically 
inactive.  When  a-  and  /3-phellandrene  were  heated  with 
isoprene  in  a  sealed  tube,  a  bicyelie  sesquiterpene  was 
produced.  Limonene  and  isoprene  could  be  condensed 
to  a  monocyclic  sesquiterpene  by  treatment  with  ethyl- 
sulphuric  acid  between  —10°  and  — 18°  C.  Pinene  and 
sabinene  when  heated  in  a  sealed  tube  with  glacial  acetic 
acid  and  sulphuric  acid  vielded  a  monocyclic  sesquiterpene. 

— F.  Shdn. 

Essential  oils  :  Analysis  of  [determination  of  ester.?  in] . 

Behal.  Bull.  Soc.  Chun.,  1914,  15,  306—308,  565—568. 
A  sorKCE  of  error  in  the  determination  of  the  esters  in 
essential  oils  bv  saponification  is  due  to  the  fact  that  m 
the  presence  of  alcoholic  alkali  the  esters  are  decomposed 
so  as  to  give  the  ester  of  lowest  molecular  weight  and 
liberate  the  alcohol  of  higher  molecular  weight  For 
instance  menthvl  formate  in  alcoholic  potassium  hydroxide 
gives  ethyl  formate  and  geraniol.  and  when  benzyl  bens  ..t- 
is  warmed  with  the  same  reagent  the  odour  of  ethyl 
benzoate  is  easily  perceptible.  Owing  to  the  i 
volatilitv  of  these  lower  esters,  losses  occur  during  the 
saponification  which  can  be  prevented  bv  heating  the 
mixture  in  a  closed  vessel  in  a  water  bath.  Formic  a, 
present  in  many  essential  oils,  particularly  in  Algerian 
geranium  oil. — F.  Shdn. 

Essential  oils  ;  Vanillin  hydrochloric  acid  reaction  for—-  ■ 
J  Cerdeiras.  Pharm.  Zcutrnlh.,  1914,  340.  Perfum. 
and  Essent.  Oil  Rec,  1914,  5,  265. 
A  fresh  solution  of  0-5  grm.  of  vanillin  in  a  little  alcohol 
is  made  up  to  100  gnus,  with  hydrochloric  acid  of  sp  gr. 
1-10  at  15  C.  One  drop  of  the  od  is  added  to  5  ox.  of 
the  reagent,  the  whole  shaken  and  allowed  to  stand  for 
15  mins  in  the  dark,  when  it  is  heated  for  6  mins^n  boding 
water,  cooled  and  shaken  with  chloroform.  The  colour 
reactions  observed  during  these  three  operations  can  be 
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compared  with  those  produced  by  known  oils.     A  table 
of  the  colorations  obtained  for  a  number  of  oils  is  given. 

— F.  Shdn. 


Sho-Gyu  and  Yu-Ju  oils.     K.  Nagai. 
Oil  Rec,   1914,  5,  2 


Perfum.  and  Essent. 
249. 

The  Sho-Gyu  tree,  probably  identical  with  the  "  black 
camphor  "  tree,  grows  to  a  height  of  40 — 50  feet  in  con- 
tinuous belts  of  forest  at  an  altitude  of  5000  to  6500  feet 
in  Formosa.  The  wood  is  distilled  locally  and  a  yield  of 
1-3  to  3-0%  of  oil  can  be  obtained.  Several  samples 
examined  were  colourless  or  light  yellow  and  had  the 
following  characters  :  sp.  gr.  0-900  to  1031  ;  optical 
rotation  +7-75°  to  -f-34-455  ;  refractive  index  1-4750  to 
1-5023  at  20°— 25'  C.  ;  soluble  in  an  equal  volume  of  80% 
alcohol  at  30'  C.  ;  acid  value  0-1  to  0-76  ;  ester  value  00 
to  2-4  ;  total  alcohol  by  acetylation  (10  grms.  oil,  10  grms. 
acetic  anhydride,  2  grms.  sodium  acetate,  2  hrs.  acetylation, 
2  hrs.  saponification)  13 — 40%.  The  following  constituents 
were  identified :  formaldehyde  in  very  small  amount, 
sabinene,  dipontene,  a-terpinene,  terpineol-4,  geraniol, 
citronellol,   safrol,   eugenol,   cadinene  and  linalool. 

Yu-Ju  oil  is  obtained  from  the  so-called  "  oil-tree " 
indigenous  to  Southern  Formosa,  and  is  closely  allied 
to  camphor  oil.  In  external  form  the  tree  is  identical 
with  Cinnamomum  camphora,  but  the  two  can  be  readily 
distinguished  by  the  odour  of  a  shaving  taken  from  the 
root.  An  average  yield  of  3 — 4%  of  essential  oil  can  be 
obtained  from  the  Yu-Ju  tree.  The  oils  examined  were 
light  yellow  or  golden  in  colour,  although  brown  oils  are 
occasionallv  met  with.  The  characters  are  :  sp.  gr.  0-942 
to  0-967  at  15°  C.  ;  optical  rotation  +  18-83  to  +30-8°; 
refractive  index  1-4756  to  1-4856  at  20°  C.  The  following 
constituents  were  identified  :  furfural  in  small  quantity  ; 
a-  and  jS-pinene  ;  eamphene ;  dipentene  ;  cineol  in  con- 
siderable quantities  ;  a-terpineol  ;  safrol ;  eugenol,  and  a 
blue  oil  boiling  between  275°  and  2903  C.  A  considerable 
quantity  of  camphor  could  be  obtained  by  fractionating 
the  oil  and  cooling,  although  this  oil  contains  less  camphor 
and  more  cineol  than  camphor  oil. — F.  Shdn. 

Cymbopogon  coloratus,  Stapf ;  Oil  of from  Fiji.    Bull. 

Imp.  Inst,,  1914,  12,  48—50. 

The  leaves  are  stated  (Bull.  No.  6,  1913,  Dept,  Agrie.  Fiji) 
to  yield  about  0-35%  of  volatile  oil,  equivalent  to  about 
29  lb.  per  acre.  The  oil  has  been  examined  bv  Goulding 
and  Earl  (Chem.  Soc.  Proc,  1914.  30,  10)  who  find  that 
the  principal  odorous  constituent  is  citral,  40%  ;  it  also 
contains  geraniol,  23%  in  the  free  state  and  10%  as 
geranyl  acetate.  About  7-5%  of  terpenes  are  present, 
probably  containing  Mimonene,  together  with  small 
amounts  of  free  acetic  acid  and  phenols ;  a  solid  tasteless 
and  odourless  phenol  was  isolated.  A  small  consignment 
of  the  oil  sold  at  2d.  per  oz.  in  London  (Jan.  1913),  with 
Cochin  lemongrass  oil  at  4Jd.  per  oz.  and  Cevlon  citronella 
oil  at  Is.  61d.  to  Is.  8(1.  per  oz.— R,  G.  P. 

Terpenes  ;  Synthetic  hydrocarbons  allied  to .     W.   N. 

Haworth  and  A.  W.  Fyfe.     Chem.  Soc.  Trans.,  1914, 
105,  1659—1671. 

Certain  ketones  of  the  o/rZohexene  series  were  condensed 
with  ethyl  sodiocyanoacetate,  the  acid  thereby  produced 
subjected  to  distillation  in  order  to  eliminate  carbon 
dioxide,  and  the  resulting  ketone  treated  with  magnesium 
methyl  iodide.  The  ketones  were  converted  into  car- 
binols  by  the  Grignard  reaction  and  water  eliminated  from 
the  latter  b\r  means  of  oxalic  acid  to  obtain  higher  homo- 
logues  of  the  terpenes.  In  this  way  two  optically  active 
hydrocarbons  were  prepared  from  rf-1-methylc^c/ohexan- 
3-one,  viz.,  d-l-methyl-3-dimethylvinyl-.l3-c?/cZohexene  and 
rf-l-methyl-3-dimothvlvinvl--l2-rycfohexene.  The  former 
boiled  at"l90=— 191='C,  had  nD  =  l-4793,  sp.  gr.  0-8445  at 
lo'/i°C.,  and  [a]D  =  +  63-9\  The  latter  hvdrocarbon 
boiled  at  192°— 193=  C,  had  nD  =  l-4802,  sp.'gr.  0-8531 
at  15°/4°C.,  and  [a]D  =  +54-8°.  1-Dimethylvinyl-Ai 
c^cZohexene  was  prepared  bv  a  similar  series  of  reactions 
and  had  the  characters  :  b.  pt.  1723 — 1733  C,  nD  =  l-4854, 
and  sp.  gr.  0-8537  at  20c  liL  C— F,  Shdn. 


Thujone  and  thujamenthone.  The  direct  conversion  of  one 
into  the  other.  M.  Godehot.  Comptes  rend.,  1914,  158, 
1807—1808. 

Thujone  in  the  presence  of  hydrogen  and  nickel  at  1751 
180°  C.  is  readily  transformed  into  thujamenthone.  The 
trimethylene  ring  under  these  conditions  is  readily  reduced 
and  broken,  while  the  cyclopentane  ring  remains  quite 
stable.— W.  H.  P. 


Quinol;  Colour  reaction  of in  the  solid  state.   Maldiney. 

Comptes  rend.,  1914,  153,  1782—1783. 

Solid  quinol  and  potassium  carbonate  rubbed  togethe: 
give  a  chracteristic  deep  blue  coloration.  Sodium  car 
Donate  gives  only  a  dirty  mauve  colour  after  long  tritura 
tion,  and  ammonium  and  lithium  carbonates  have  nc 
effect.  Water  destroys  the  colour,  giving  a  yellow  solution 
alcohol  and  ammonia  have  the  same  effect.  Ethe 
gradually  destroys  the  colour  without  dissolving  th' 
product  while  chloroform  and  benzene  have  no  action 
No  other  photographic  developer  has  been  found  t 
resemble  quinoi  in  this  respect. — W.  H.  P. 

Isoprene  ;    Physical  constants  of .     C.  Harries.     Bei 

1914,  47,  1999—2003. 

Two  preparations  of  synthetical  isoprene  obtainei 
respectively,  from  the  Elberfelde  Farbenfabrik  (A)  and  tl 
Badische  Anilin-  und  Sodafabrik  (B)  after  careful  fraction 
tion  were  practically  identical  in  boiling-point,  specil 
gravity  and  elementary  composition.  The  optical  co 
8tants,  however,  showed  marked  differences,  from  whii 
it  is  concluded  that  the  specimen  (B)  either  contain- 
impurities  or  else  consisted  of  a  physically  isomeric  isoprer. 
The  following  constants  are  quoted  for  pure  isopren' 
b.pt.  33-75— 340°  C.  at  762  mm. ;  D,""5  =0-6867  ;  n'/  " 
1-42617.— J.  R. 

Erythrene  ;   New  method  of  preparing from  derimti 

of  ethyl  ether.  J.  Ostromysslenski  and  S.  Kielbasins 
J.  Russ.  Phvs.-C'hem.  Ges.,  1914,  46,  123—133.  Che 
Zentr.,  1914,  1,  2155. 

Monochloroethyl  ether,  CH3.CH(Cl).O.C,Hs,  b. 
92° — 95°  C,  gives  yields  of  up  to  20%  of  erythrene  wl 
heated  to  350°  C.  in  presence  of  alumina  or  barium  chlori 
The  catalyst,  however,  soon  becomes  inactive,  owing 
the  deposition  of  reaction  products  thereon.  Sim 
results  are  obtained  with  acetal,  CH3.  CH(OC,H5).O.C. 
and  with  this  compound,  in  presence  of  alumina,  a  yi 
of  up  to  16%  of  erythrene  can  be  obtained  at  the  ordin 
temperature.  The  yield  is  not  affected  by  the  nat  I 
of  the  containing  vessel  or  by  diminishing  the  pre"' 

— A.  i 

Methyl  alcohol;    Thermal  decomposition    of .     W 

Bone  and  H.  Davies.  Chem.  Soc.  Trans.,  1914.  1 . 
1691—1696. 

After  heating  for  10  mins.  to  650°  C.  the  vapour  of  nic  1 
alcohol  was  converted  into  a  mixture  of  carbon  monos  '. 
methane  and   hydrogen.     During   the  decomposition 
carbon    was    deposited,    nor    could    either    acetylcm 
ethylene  be  detected  in  the  products.      At   1000   I 
decomposition    was    almost    instantaneous    without 
deposition  of  carbon  or  formation  of  acetylene  or  ethyl ' 
The    gaseous    products    consisted    principally    of   cast* 
monoxide  and  hydrogen  with  a  little  methane  and  a  t 
of  carbon  dioxide. — F.  Shdn. 

Patents. 

6-Hydroxy-2-piperonylqvino!ine-4-carboxylic  acid  . 

facture   of .     Chem.    Fabr.    auf   Action   (to 

Schering),    Berlin.     Eng.    Pat,    15,482.    July   4, 
Under  Int.  Conv.,  Julv  8,  1912.     Addition  to  K 
15,481  of  1913. 

An  alcoholic  solution  of  p-aminophenol  is  boil 
an  alcoholic  solution  of  piperonal  and  pyroraoen 
The  precipitated  6-hydroxy-2-piperonylquinoli- 
boxylic  acid  is  purified  through  its  sodium  salt. — 1  E 
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iliphatic  hydrocarbons  from   poly  methylenes  or  mixture! 

me;    Manufacture  of .     F.  Sommcr, 

Vienna.  Eng.  Pal  19,972,  Sept.  I.  1913.  Dndei 
Int.  Conv.,  Sept.  24,  1912. 
fOU-SATii  vim.  hydrocarbons  are  produced  by  »1  is  - 
illation  by  tin1  "  oracking "  process  from  polymethylenea 
r  mixtures  containing  the  same,  and  are  then  converted 
ito  Baturated  aliphatic  hydrocarbons  by  reduction. 

— F.  Shdn. 


aUy  acids  containing  arsenic  or  phosphorus  ;   Process  for 

producing  iron   salts  of .     F.    Heinemann,    Berlin. 

log.  Pat.  L".'.7ll.  Dec.  24,  1913.  Under  Int.  Conv., 
•bin.  2,  1913.  Addition  to  Eng.  Pat.  18,732  of  1912, 
dated  Nov.  29,  1911    (this  J.,  1913,  109). 

itty  mills  containing  arsenic  or  phosphorus,  obtained 
•  treating  fatty  acids  i.f  tin-  acetylene  series  with  tri- 
logen  derivatives  of  arsenic  or  phosphorus,  are  con- 
rte.l  into  iron  salts  by  treating  them  or  their  salts 
th  solutions  of  basic  or  neutral  iron  salts.  For  instance 
loro-arsenobchenolic  acid  dissolved  in  methyl  alcohol 
neutralised  with  alcoholic  soda  lye  and  mixed  with  an 
oholic  solution  of  ferric  chloride.  Or  the  alcoholic 
ution  of  the  acid  may  be  added  to  a  solution  of  iron 
•tate  or  liquor  ferri  oryehlorati  (Herman  Pharmacopoeia) 
nd  with  alcohol.  The  resulting  iron  salts  are  reddish 
»n  powders  insoluble  in  water  or  alcohol. — F.  Shdn. 

itical  agents   in   the  treatment  of  tuberculosis  and 
[yphilis  ;    Process  of  manufacturing  compounds  suitable 

s .     Farbwerke      vorm.      Meister,      Lucius,      und 

Iriining,  Hbchst  on  Maine,  Germany.     Eng.  Pat.  1837, 
an.  23,  1914.     Under  Int.  Conv.,  Jan.  24,  1913. 

■founds  for  use  in  treating  tuberculosis  and  syphilis  are 

I  luced  by  treating  gold  cyanide  with  a  salt  of  an  organic 

.    .  particularly  l-phenvl-2.3-diniethvl-4-aniino-5-pyrazo- 

ot    its   alkyl   derivatives      By   this   means  the  gold 

cjiide  is  protected  from  immediate  reduction. — T.  F.  B. 


ine  salts ;   Manufacture  of .     Act.-Ges.  f.  Anilin- 

hr.,  Treptow,  Germany.  Eng.  Pat.  2923,  Feb.  4, 
114,  Under  Int.  Conv.,  Oct.  16,  1913.  Addition  to 
Qg.  Pat.  2813  of  1914,  date  of  appl.,  May  7,  1913  (see 
is  J.,  1914,  60S). 

s,  exhausted  molasses,  or  other  residue  from  the 
>r  factory  is  rendered  feebly  acid  with  hydrochloric 

*  and  then  evaporated  in  a  vacuum  at  a  temperature 

rially  above  60s  C.  until  crystals  begin  to  separate. 

■  a  more  rapid  separation,  the  evaporated  solution 

11  be  mixed  with  a  further  quantity  of  concentrated 
>ric  acid,  after  which  the  mass  is  cooled.  The 
obtained  in  this  way  is  free  from  humic  sub- 
ind  deposits  betaine  hydrochloride  mixed  chiefly 

«i  inorganic  salts. — T.  F.  B. " 

phenol  homologues  halogenised  in  the  side  chain  ; 

*m  for  the  preparation  of .     Dr.   Schmitz  und 

Ges.  m.  b.  H.,   Diisseldorf,    Germany.     Eng.    Pat, 
•3,  Feb.  5,  1914.     Under  Int.  Conv.,  April  10,  1913. 

MO  can  be  introduced  into  the  side  chain  of  esters 
inol  homologues  by  treating  the  esters  with  halogens 
equivalent  in  presence  of  light,  preferably  from 
"ec  of  light  rich  in  ultra-violet  rays,  and  at  the  ordinary 
ire  or  below  100°  C.     The  esters  may  be  dissolved 
n   tetrachloride    or   other    suitable   solvent.     In 
'»  cases  it   is   advisable   to   use    a    halogen    carrier 
10-2  kdos.   of  chlorine  are  introduced  into  a 
«|H>   of   18   kilos,   of   o-cresol   carbonate    in     carbon 
>>l Monde,  under  the  influence  of  rays  from  a  mercury- 
nip  ;  the  temperature  is  kept  a't  about  25; — 30*  C. 
1- Uloro-o-cresol   carbonate   is    obtained   in    the    form 
'oil.     By  carrying  out  the  chlorinatton  of  the  solid 
*  carbonate  in  presence  of  a  small  quantity  of  phos- 
■"!•    pentaehloride.    w-trichloro-o-cresol    carbonate    is 
L— T.  F.  B. 


Mercury;   A  preparation  of for  therapeutic  purp 

l>r.  Bayer  is  Tins,,  Budapest.  Eng.  Pat.  11,302, 
May  U.  1913.     Under  tot.  Conv.,  June  28,  1912 

Got.  Pats.  267,41 1  and  287,412  of  [912  ;  this  J.,  1914, 
220.     The  products  may  l»-  dissolved  in  alkali.     T.  F.  B. 

Aromatic    mercury    compounds  ;      Manufacture    of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  nochsl 
on  Maine,  Germany.  Eng.  Pat.  2:il4,  Jan.  28,  1914, 
Under  Int.  Conv..  Jan.  29,  1913. 

SxKGer.  Pat.  272,289 of  1913  j  this.J..  1914, 568.— T.  F.  B. 

Propylene  from  acetylem  and  methant  ;  Production  of . 

A.  Heinemann,  London.  Eng.  Pat.  12.:iii.">,  May  27, 
1913. 

SebFt. Pat. 458,397 of  1913  :  this.J.,  1913, 1086.— T.  F.  B. 

Isoprene ;       Process     for      manufacturing      synthetic . 

C.  K.  F.  I..  Cross,  Christiania.  U.S.  Pat.  1.099,498, 
June  9,  1914.     Date  of  appl.,  June  12,  1913. 

SEEFr.  Pat.  459,988  of  1913;  this  J.,  1913, 1129.— T.  F.  B. 

Glycerine  ;    Process  for   the.   synthetic  production   of . 

A.  Seinemann,  London.  Eng.  Pat.  12,366,  May  27. 
1913. 

SEEFr.  Pat.  458,398  of  1913  ;  this  J.,  1913,  1086.— T.  F.  B. 

Esters  and  ethers  of  ethylidcne  glycol  and  vinyl  alcohol  ; 

Manufacture  of .     Chem.  Fabr.  Griesheim-Elcktron, 

Frankfort  on  Maine,  Germany.  Eng.  Pat.  14,246, 
June  19,  1913.     Under  Int.  Conv.,  June  21,  1912. 

See  U.S.  Pat.  1,084,581  of  1914  j  this  J.,  1914,  219.— T.F.B. 

Bismuth  salt  of  gallocarboxylic  acid  ;    Manufacture  of  the 

.     P.     A.     Newton,     London.     From    F'arbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  16,715,  July  21,  1913. 

SEEGcr.  Pat.  268,932 of  1012  ;  this.J.,  1914,  277.— T.  F.  B. 

Compounds  containing  residues  of  sulphophenolortho- 
carboxylic  acids  or  their  transformation  products  ;  Process 

for    producing .     P.    A.    Newton,    London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  22,854,  Oct.  9",  1913. 

See  Fr.  Pat.  466,236  of  1913  ;  this  J.   1914,  637.— T.  F.  B. 

Diaryl    tthers ;     Process   for    the   formation    of .     L. 

Ostermann,  Hamburg,  Germany.  U.S.  Pat.  1,099,761, 
June  9,  1914.     Date  of  appl.,  Slav  21,  1913. 

See  Eng.  Pat.  9797  of  1913  ;  this  J.,  1914,  102.— T.  F.  B. 

Polyarseno  compounds  and  process  of  making  same.  P. 
Ehrlich  and  A.  Bertheim,  Frankfort,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hbchst 
on  Maine,  Germany.  U.S.  Pat,  1,100,720,  June  23, 
1914.    Date  of  appl.".  July  16,  1913. 

See  Eng.  Pat,  14,409  of  1913  ;  this  J.,  1913, 1030.— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES, 

Quinol ;     Modification    of  the    developing    power    of 

by  introduction  of  substituents  into  the  aromatic  nucleus. 
A.  and  L.  Lumiere  and  A.  Seyewetz.  Bull.  Soc.  Fran?. 
Phot..  1914.  5,  181—184. 
The  introduction  of  halogen  groups  into  the  quinol  nucleus 
results  in  an  increase  of  developing  power  both  in  caustic 
alkali  and  in  alkali  carbonate  solution  :  bromine  is  more 
active  in  this  respect  than  chlorine.  Similarly  the 
methyl  group  increases  the  developing  power.  On  the 
other  hand,  the  introduction  of  nitro  or  sulphoruc  groups 
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causes  a  considerable  decrease  of  developing  power, 
dmitroquinol  possessing  no  developing  properties.  When 
a  halogen  group  and  a  sulphonic  group  are  present  together 
in  the  quinol  nucleus,  products  are  obtained  which  are 
more  active  than  quinolsulphonic  acid  but  less  active  than 
quinol  itself,  whatever  may  be  the  relative  positions  of 
the  substituent  groups. — T.  F.  B. 

Dili/tone    and    sodium    sulphite.     J     Pinnow.     J.    prakt. 

Chem.,  1914,  89,  536—546. 
The  chief  product  of  the  reaction  between  quinone  and 
neutral  sodium  sulphite  is  quinolmonosulphonate  of 
sodium  :  small  quantities  of  quinol  and  hydroxyquinone 
or  their  derivatives  are  also  formed.  The  velocity  of  these 
reactions  is  very  great,  and  they  do  not  appear  to  be 
connected  with  "the  gradual  increase  of  colour  of  the 
sulphite-quinone  solution.  A  partial  reaction  takes  place 
between  quinone  and  quinolmonosulphonate,  with  the 
formation  of  quinonesulphonate  and  quinol ;  the  quinone- 
sulphonate reacts  with  sulphite  to  produce  quinoldi- 
sulphonate.  The  formation  of  quinonesulphonate  and 
quinoldisulphonate  can  be  promoted  by  adding  acetic  acid 
to  the  quinone  solution  or  by  increasing  the  concentration 
of  the  sulphite.  Only  very  small  amounts  of  sulphuric 
acid  are  formed  during  the  reaction  between  quinone 
and  neutral  sulphite  (see  also  this  J.,  1913,  214,  451  ; 
1914,  161).— T.  F.  B. 

Colour    reaction    of  quinol    in    the    solid   slate.     Maldiuey. 
See  XX. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Explosion    of   nitroglycerin  ;     Circumstances    attending    an 

which  occurred  in  a  cordite  stove  at  the  factory  of 

Messrs.  Curlis's  and  Harvey,  Ltd.,  at  Cliffe,  Kent,  on 
April  29,  1914.  Major  A.  Coningham,  H.M.  Inspector  of 
Explosives.  [C'd.  7453]. 
The  building  in  which  the  explosion  occurred  was  an 
empty  cordite  stove  with  three  brick  walls  and  a  framework 
of  wood  in  front.  The  inner  side  of  the  framework  was 
lined  with  matchboarding,  and  the  outer  with  corrugated 
iron  sheets.  The  interior  of  the  compartment  was  lined 
throughout  with  sheets  of  zinc  soldered  together.  There 
was  a  space  of  about  4  ins.  between  the  matchboard  lining 
and  the  corrugated  iron  sheets.  A  workman,  who  lost 
his  life,  was  engaged  in  removing  the  corrugated  iron 
sheets  from  the  front  of  the  building.  The  wooden 
moulding  at  the  top  of  the  corrugated  iron  sheets  had  first 
to  be  removed,  and  the  asphalt  on  the  platform  then 
chipped  from  the  cement  for  about  2  ins.,  so  as  to  enable 
the  sheets  to  be  taken  away.  Whilst  doing  this  tho  chisel 
must  have  struck  some  nitroglycerin  which  exploded,  and 
communicated  the  explosion  to  a  small  accumulation  of 
nitroglycerin,  probably  i  lb.  to  2  lb.,  which  had  collected  on 
the  floor  quartering  and  in  the  spaces  between  this  and  the 
corrugations  of  the  galvanised  iron  sheets.  During  the 
process  of  drying  cordite  acetone  vapour,  carrying  nitro- 
glycerin, must  have  found  its  way  through  some  small  crack,- 
or  hole,  in  the  zinc  lining  of  the  stove,  and  condensed  on  the 
cold  surface  of  the  corrugated  iron  sheets.  The  acetone 
would  then  evaporate,  leaving  nitroglycerin  to  trickle 
down,  and,  in  the  course  of  time,  accumulate  at  the  bottom 
of  the  iron  sheet9.  Twenty-six  such  stoves  had  previously 
been  dealt  with  in  a  similar  manner,  but  in  no  case  had  any 
nitroglycerin  been  found  in  the  hollow  space  of  the  wall. 
It  is  considered  that  it  would  be  well,  in  the  future,  if, 
when  repairs  or  alterations  have  to  be  carried  out  on  the 
wall  of  a  cordite  stove  of  this  nature,  to  deal  with  it  as 
if  there  was  an  accumulation  of  nitroglycerin  at  the  bottom 
of  the  space  between  the  lining  and  the  outer  sheeting  of  the 
wall.  In  some  cases  the  nitroglycerin  might  be  dissolved 
and  floated  off  by  pouring,  or  injecting,  acetone  into  the 
space,  but  the  disadvantage  of  this  method  would  be  that 
the  acetone,  evaporatins  off,  would  leave  the  nitroglycerin 
deposited  somewhere  else.     A  preferable  method  would  be 


to  destroy  the  nitrogylcerin  in  situ  by  an  alcoholic  solution; 
of  sodium  hydroxide.  There  has  been  a  tendency  ii 
recent  years  to  avoid,  as  far  as  possible,  the  use  of  separate 
linings  in  building  of  this  nature,  and,  in  the  modern  stove;, 
erected  by  the  company,  this  has  been  effected  by  a  faein;' 
of  neat  cement  on  the  walls. — G.  W.  McD. 


Fttlininic   and   hydrazoic    acids;     New   salts   of ««. 

the    explosive   properties   of  fulminates   and   azides.     1 
Wohler  and   F.   Martin.     Z.   angew.   Chem.,    1914,  Zi 
335—336. 
Anhydrous  fulminates  of  K,  Ca,  Sr,  Ba,    Mn",  Zn,  Te 
and  Cd  have  been  prepared  by  treating  mercury  or  silvt 
fulminate  with  the  requisite  amalgam  under  methyl  aleoho 
and  precipitating  the  salt  by  means  of  ether.     The  higlil 
explosive  cuprous  salt  was  obtained  in  aqueous  solution 
it  explodes  with  a  sharp  report,  like  all  the  fulminat< 
with  the  exception  of  the  manganese  and  mercury  salt 
The  alkali  and  alkaline  earth  salts  are  sensitive  to  moistu 
and   to  carbon  dioxide.     New  azides   of    Mn11,  Zn,    ar1 
Co11  were  obtained  from  the  carbonates  and  ethereal  az 
imide  ;   the  cobaltous  salt  contains  water  ;   all  these  azid 
are  hygroscopic  and  readily  hydrolvsed.     The  cobalto 
salt  is  most  sensitive  to  friction,  but  the  manganese  si 
detonates   sharply.     The   initial   explosive   action   of  t 
fulminates   and   azides   was  compared   by   observing  t 
amount  of  inflammable  matter  necessary  for  detonatio; 
the  fulminates  were  placed  in  the  following  order,  Ag,  f 
Cul,  Tl,  Hg",  and  the  azides,  Cd,  Ag,  Pb,  Cu',     Hg'.  1 
The  sensitiveness  to  shock  per  unit  of  striking  surface 
all  the  fulminates  and  azides  was  measured  ;    when  t  . 
thickness  of  the  mass  of  substance  tested  was  increasi 
the  sensitiveness  to  shock  diminished  in  the  case  of 
the  fulminates  and  the  azides  of  Tl,  Zn,  Mn,  and   Cn1 
increased  with  the  azides  of  Pb,  Ag,  and  Hg',  and  remaii 
unchanged  with  cadmium  azide.     It  thus  appears  that 
measurement   of  the  sensitiveness  to  shock  of  only  i 
thickness  of  substance  can  give  quite  an  erroneous  indi 
tion  of  its  character.     The  temperature  of  detonation  of 
salts  were  also  measured  ;   in  this  respect  thallons  fuln 
ate  is  the  most  sensitive  (detonation  at  110°)  followed 
the  fulminates  of  Hg",  Ag,  Cu',  Cd,  and  Mn  :   the  alkali 
earth  and  alkali  salts  begin  with  Ca  (195°)  followed 
Sr,  Ba,  Na,  and  K  (237°).     The  azides  are  placed  in 
following  order:— Co  (148=),  Ba,  Ca,  Sr,   (169'!.  Cu', 
Mn,  Hg1,  Zn,  Cd,  Ag.  Tl,  Pb  (327  C.).— T.  F.  B. 


Explosives  ;  Production  of in  the  United  Stab 

1912.     A.  H.  Fav.     U.S.  Bureau  of  Mines.     Techi  >l 
Paper  69. 
The  total  production  of  explosives  in  the  United 
during    1912,    according    to    the    figures    compiled.     I 
489,393,131    pounds,    or   244,696   short   tons.     This 
duction     is     segregated     as     follows  : — Black     pow  r, 
230,233,369     pounds  ;     "  high "     explosives     (dj 
nitroglycerin,  dynalite,  guncotton,  etc.)  other  than   r 
missibfe  explosives,  234,469,492  pounds  ;  and  pel 
explosives,   24.630,270  pounds.     The  total  prodi: 
tabulated  by  States  and  by  kinds  of  explosives.     An 
table  shows  the  total  output  of  coal,  with  the  correspor  <V 
amount  of  explosives  used  in  its  production.     The 
of  coal  produced  per  pound  of  explosive  varied  :• 
ton  in  the  group  represented  by  Arkansas,  Oklahoma 
Texas  to  5-82  tons  in  Maryland  and  Virginia:    133 
were  killed  in  coal  mines  by  explosives  during  191: 
134  in  1911.     In  1902  11,300  lb.  of  permissible  i 
were  used  in  coal  mining,  whereas  in  1912  the 
so  used  was  18.150,618  lb.     The  total  amount  i 
sives  used  for  the  production  of  coalin  1912  was  2  6 
lb.     The  use  of  permissible  explosives  in  coal  mil 
had  gratifying  results,  and  few,  if  any,  serious 
can  be  attributed  directly  to  their  use.     In  191:' 
three-fourths  of  the  permissible  explosives  main 
were  used  for  coal  mining.     The  reports  of  manufad  • 
of  fireworks  and  of  ammunition  are  not  included. 

Limits  of  inflammability  of  methane.     Leprinc 
See  Ha. 
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Solubility    of    nitrocellulose     in 

s.     \  . 


ethyl    alcohol.     Sohwarz. 


tvplosivt  substanct  containing  arsenic.     Mflller.     Set   \  II 

1'ati  \  is. 

[impositions  containing  phosphorus?  Manufacturi  of 

.     Deutsche  WafTen-  und  Munitionsfabriken.     Gor. 

Pat.  274,000,  Nov.  29,  1912. 

Tiu:  phosphorus  is  mixed  with  a  binding  medium  and 
nth  water,  spirit,  oil  or  the  like,  so  as  to  form  a  viscous 
ttMs  capable  of  drying  like  a  paint.  This  is  applied  either 
to  the  inner  surface  "f  the  oap  or  the  like  which  is  to 
(iceivo  the  fuse  composition,  to  the  outer  surfaoe  of  t  lit. 
imposition,  or  to  the  inner  side  of  a  layer  used  as 
a  rover  fur  tlio  fuse,  composition  :  or  it  may  be  rolled  out 
into  a  shoet  and  itself  used  as  a  covering  layer. — A.  S. 

Qunpowlcr ;    1'roct.is    of    preparing    proi/rcssice .      W. 

Eborlein,    Brunswick,   Germany.     U.S.    Pat.    1.0118,237, 
Min  26,  191  I.      Date  of  appl.,  Dec.  15,  1911. 

Pat.  4.47.714  of  191 1  :  this  J.,  1912,  558.— T.  F.  15. 


XXIII.  -ANALYTICAL   PROCESSES. 

Platinum  mire  ,•  Thermoelectric  method  for  the  determination 

of  the  purity  of ■.     G.  K.   Burgess  and  P.  D.  Sale. 

.1    Washington  Acad.  Sci..  1914,  4,  282—288. 

The  index  of  purity  is  the  thermoelectric  force  of  the 
platinum  ware  against  pure  platinum  at  a  known  tem- 
perature. The  most  common  impurity  is  iridium  and  all 
other  metals  usually  associated  with  platinum  affect  the 
K.M.I',  in  the  same  direction  as  iridium.  It  is  possible 
therefore  for  many  purposes  to  represent  the  impurity 
is  if  it  were  all  iridium.  If  a  crucible  is  being  tested  two 
line  pieces  of  lleraeus  normal  thermoelement  platinum 
ire  arr-soldered  to  it  at  opposite  sides  of  the  rim.  They 
ire  th.ii  connected  through  a  millivoltmeter.  One  is 
nrated  by  a  small  flame  and  the  other  kept  cool  by  an  air 
blast.     The  temperature  of  the  hot  junction  is  measured 

n  the  same  millivoltmeter  by  means  of  a  platinum- 
"hodium  thermocouple  wire  soldered  near  the  same  point. 
A  commutator  in  the  voltmeter  circuit  enables  readings 

0  bo  made  for  the  temperature  and  then  immediately  for 
I    M.F.    of    pure    platinum    against    the    alloy.     By 

omparison  with  standard  data  the  percentage  of  iridium 

■quivalent  to  the  impurity  may  be  obtained. — W.  H.  P. 

"at  extractor.     G    A.   Stokes.     Analyst,    1914,   39,   295. 

The  material  to  bo  extracted  is  placed  in  a  fat-free  paper 

himble.  which  is  attached  to  the  cork  of  the  flask  by 

of  a  wire  (see  fig.).     Above  the  material  is  placed 


«n-wool,  which  is  held  down  by  a  spring  bent  in  the 
ire.     After  extraction  has  proceeded  for  some  time  the 


wire  is  raised  so  o    I tho  thimble  into  the  m 

i  here  the  extraction  i  ■  i  ompli  h  -I      C.  A   M 

Platinum  ;  Detection  oj  >■„  m /    (at  n    ,    ,/,/.. 

E.  Langstein  and  P.  II.  Prausnitz      Chom   X.ut     1914 
38,  802. 

Stannous  chloride   gives   a   hi I  rw  old. 

brown  in  very  dilute  solutions)  with  solution    oi  platinum 

'  hloride,  and  tfa matter  can  bi       I 

ether  (Wohler,  Chem.  Zeil  .  1907,  938)      1 1 
sensitive  and  is  not  given  by  iridium,  palladium,  gold  or 
iron.     Humic  substances,  howi  ver,  and  filter  i 
similar  reactions  after  treatment  with  aqua  regia,  and  the 
lest  is  onlj  conclusive  oi  platinum,  when  the  filter  paper 
has   been  completely   incinerated  and   when   any   hui 
substances   present    have   been  destroyed  [e.g.   I»\    fusion 
with  pyrosulphate)  prior  to  extraction   with  aqua  i  gia. 

C.  A.  \l. 

Mannitol;  Tin   methods  for  tin   quantitativt   deli 

of .     J.  Smit.      /..  anal.  Chem.,  101  I.  53,   17.'!      100. 

The  various  methods  described  for  the  determination  of 
mannitol  aro  reviewed.  The  following  new  method  i 
recommended:  To  50  c.c.  of  the  solution  contained  in 
a  loo  c.c.  stoppered  bottle,  25  o.e.  of  lY-sodium  hydroxide 
and  25  c.c.  of  copper  sulphate  solution  containing  125 
grms.  of  the  hydratcd  salt  per  litre  are  added,  the  whol 
is  shaken  well  for  a  few  seconds  only  and  allowed  to  settle 
during  12  hours  at  the  ordinary  temperature.  26  o.e.  of 
the  clear  liquid  are  withdrawn,  treated  with  10  c.c.  of 
30%  potassium  iodide  solution  and  10 CO.  of  25%  sulphuric 
acid,  and  titrated  with  A",  10  sodium  thiosulphato.  The 
quantity  of  mannitol  corresponding  to  the  number  of  c.c. 
of  thiosulphate  used  is  ascertained  from  the  followin" 
table  :— 


10  Na,S20, 
used  per 
25  c.c.  of 

solution. 

-Mannitol 
I    lull   C.C 
solution. 

.Mannitol 
i   lllll  c.c. 
f  solution. 

in  Na,SaO 

sed   per  25 
c.c.  of 
solution. 

Mannitol 
in   100  C.C. 
of  solution. 

»s 

° 

fe!S 

*f» 

c.c. 

mgrms. 

c.c. 

mgrms. 

c.c. 

mgrms. 

II  25 

00 

9 

310  : 

20 

0-5 

8-3 

10 

344  1 

21 

601  9 

Mi 

L>7    1 

11 

378- 1 

22 

724  1 

15 

47-8 

12 

410  S 

23 

756-6 

20 

680 

13 

441  6 

24 

2-5 

880 

14 

172  I 

25 

30 

1071 

15 

503-1 

26 

4(1 

U2  s 

16 

534  4 

27 

ss,  ,. 

5 

1  76  7 

17 

.-,(•>;,  6 

28 

6 

2100 

IS 

29 

992  4 

7 

243-3 

19 

62s  1 

29  1 

) 

8 

2770 

Before  applying  the  method  it  is  necessary  to  remove  any 
ammonium  compounds,  amino-acids,  sugars,  hydroxy- 
acids,  or  polyhydric  alcohols  which  may  be  present. — J.  R. 

Colour  reactions  of  organic  compounds  with  trichloroacetic 
acid  [and  tetranitromethane].  K.  Charitschkow.  J. 
Russ.  Phvs.-Chem.  Gcs.,  1914,  46,  76—  78.  Chem. 
Zentr.,  1914,  1,  2202—2203. 

Trichloroacetic  acid  and  tetranitromethane,  which 
give  colour  reactions  with  cholesterol,  give  analogous 
reactions  with  a  large  number  of  compounds  In 
double  linkage  in  the  molecule,  especially  cyclic  com- 
pounds. Colorations  are  obtained,  for  instance,  with 
crude  petroleum,  solar  oil,  turpentine,  menthene,  tere- 
benthene,   phenanthrene,   mrsitvleu  n.   rosin   oil, 

and  oleic  acid.  Benzene  hydrocarbons  and  low-boiling 
unsaturated  compounds  of  the  aliphatic  series  do  not  give 
colorations. — A.  S. 

Chemistry     and     analysis     of     asphaltum.      Marcusson. 
-See  II  a. 

Detection  of  minute  quantities  of  sell  nious  acid  in  sulphuric 
acid.     Schmidt.     See  VII. 
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Determination  of  nitrogen  in  Norwegian  saltpetre  [calcium 
nitrate].     Busvold.     See  VII. 

Detection  of  bromides  in  presence  of  thiocyanates  and  ferro- 
cyanides.     Guaresehi.     See  VII. 

Detection  of  lead  in  bismuth  subnitrate.     Guerin.     See  VII. 

Examination  of  sulphur  chloride.     Frank  and  Marckwald. 
See  VII. 

Assay  of  crude  platinum.     Schwitter.     See  X. 

A  nalysis  of  pyrophoric  ccriu  m  ■  iron  alloys.     Arnold.     See  X. 

Determination    of    the    insoluble    bromide    value    of    oils. 
Gemmell.     See  XII. 

Examination  of  bleached  shellac.     Wolff.     See   XIII. 

Colorimetric  method  for  the  determination  of  acids  in  u-ort 
and  beer.     Liiers.     See  XVIII. 

Determination    of    lactic    acid    in     wine.     Baragiola    and 
Schuppli.     See  XVIII. 

Detection  of  castor  seeds.     Lander  and  Geake.     See  XIX A. 

Interaction  between  nitric  acid  and  brucine  in  presence  of 
metallic  nitrates.     Rennie  and  Dawkins.     See  XX. 

Berberine  und  its  determination.     Riehter.     See  XX. 

A  nalysis  of  [determ  ination  of  esters  in]  essential  oils.     Behal. 
See  XX. 

Vanillin    hydrochloric    acid    reaction    for     essential    oils. 
Cerdeiras.     See  XX. 

Colour   reaction    of  quinol   in    the   solid  state.      Maldine}'. 
See  XX. 

Mechanism   of  oxidation  processes.     III.     [Determination 
of  saligenin.]     Wieland.     See  XXIV. 

Patent. 

Density  of  gases  ;  Method  of,  and  apparatus  for,  determining 

the .     K.  Bombard,  Charlottenburg,  and  G.  Konig, 

Berlin-Siidende,   Germany.     Eng.    Pat.   4628,   Feb.   23, 
1914.     Under  Int.  Conv.,  Feb.  22,  1913. 

See  Ger.  Pat.  269,862  of  1913  ;  this  J.,  1914,  336.— T.  F.  B. 

Air  ;  Apparatus  for  ascertaining  the  degree  of  purity  of . 

J.  C.  v  Leon,  Madrid.     U.S.  Pat.  1,101,400,  June  23, 
1914.  '  Date  of  appl.,  Feb.   13,   1913. 

See  Eng.  Pat.  4141  of  1913  ;  this  J.,  1913,  961.— T.  F.  B. 


XXIV.— MISCELLANEOUS  ABSTRACTS, 

Trituration  ;    Reactions  by .     L.   H.   Parker.     Chem. 

Soc.  Trans.,  1914,  105,  1504—1516. 

Carefully  dried  mixtures  of  mercuric  chloride  and 
potassium  iodide,  lead  nitrate  and  potassium  iodide,  lead 
chloride  and  potassium  iodide,  potassium  bichromate 
and  silver  nitrate,  copper  sulphate  and  potassium  ferro- 
cyanide,  lead  acetate  and  potassium  bichromate,  and 
sodium  carbonate  and  barium  sulphate  were  triturated 
by  means  of  a  mortar  and  pestle  contained  in  a  closed 
desiccator.  Interaction  took  place  on  trituration  in 
every  case,  the  results  confirming  those  of  Perman  (Chem. 
News,  1903,  88,  197;  this  J.,  1907,  759),  who  found  that 
dry  salts  may  be  left  in  contact  without  interaction, 
but  that  grinding  frequently  caused  reaction  to  take 
place.  It  seems  probable  that  interaction  is  caused  by 
fusion  of  the  salts  due  to  trituration. — R.  G.  P. 


Tin  selenides  ;  Thermo-electric  power  of .     H.  Pelabon.    | 

Comptes  rend.,  1914,  158,  1897—1900. 

SnSe  forms  a  couple  with  platinum  in  which  the  current 
goes  from  the  platinum  towards  the  selenide  across  the 
hot  junction.  With  temperatures  of  0°  and  100"  C,  the 
potential  difference  is  — 0-033  volt,  and  for  temperatures 
of  0°  and  580°  C.  it  is  —0-2  volt.  SnSe2  gives  values 
of  the  same  magnitude  but  of  opposite  sign  up  to  600°  C. 

— F.  Shdn. 

Inositol ;     Synthesis    of   natural .     H.    Wieland    and 

R.    S.   Wishart,     Ber.,   1914,   47,  2082—2085. 

A  fairly  good  yield  of  inositol  is  obtained  by  hydro- 
genating  hexahydroxybenzene  suspended  in  water  in 
presence  of  palladium  black,  at  50° — 55°C. — L.  E. 

Methyl-glucosides  ;    Structures   of  the   two ,   and  note 

on  a  third.     E.  Fischer.     Ber.,  1914,  47,  1980—1989. 

Xef's  suggestion  (see  this  J.,  1914,  366)  that  a-  and 
/9-methyl-glucosides  are  structural-  and  not  stereoisomer- 
ides  is  contested.  A  third  isomeride,  obtained  as  a  syrup 
during  the  preparation  of  the  other  two,  is  described. 
This  substance,  or  possible  mixture  of  stereoisomerides, 
"  ■y-methyl-glucoside,"  was  purified  by  distillation  under 
reduced  pressure.  It  differs  from  the  isomeric  crystalline 
substances  in  its  behaviour  towards  emulsin,  the  yeast 
enzymes  and  dilute  acids  :  the  last-named  agents  effect 
its  hydrolysis  with  extreme  ease,  this  property  being 
probably  connected  with  the  structure  of  the  lactone 
ring. — J.  R. 

Oxidation  j>rocesses ;  Mechanism  of .  III.  [Deter- 
mination of  saligenin.]  H.  Wieland.  Ber.,  1914,  47, 
2085—2111. 

In  continuation  of  previous  work  (this  J.,  1913,  1132) 
evidence  is  brought  forward  to  show  that  in  the  three 
aldehyde  reactions  which  are  accelerated  by  unboiled 
milk,  viz.,  conversion  of  two  mols.  of  aldehyde  into 
one  each  of  acid  and  alcohol,  oxidation  to  the  acid  by 
molecular  oxygen,  and  oxidation  by  methylene  blue, 
with  reduction  of  the  latter  to  its  leuco-compound,  the 
acceleration  is  not  due  to  three  distinct  enzymes,  namely 
a  niutase,  an  oxydase,  and  a  reductase  respectively, 
but  to  a  single  enzyme,  which  is  a  dehydrase.  In  the 
conversion  of  two  mols.  of  aldehyde  into  one  each  of  acid 
and  alcohol,  it  is  considered  that  1  mol.  of  the  aldehyde 
is  converted  into  the  hydrate,  and  this  is  then  dehydro- 
genated  under  the  catalytic  influence  of  the  dehydrase, 
a  second  mol.  of  the  aldehyde,  in  its  anhydride  form, 
acting  as  hydrogen-acceptor:  R.CH(OH)2+R.CH  :  0-c 
R.CO.OH+R.CTLOH. 

It  is  shown  incidentally  that  if  saligenin  in  0-4%  aqueous 
solution  be  treated  with  a  slight  excess  of  0-2— 0-3.V 
bromine  solution,  and  after  20  seconds  a  few  drops  of 
potassium  iodide  solution  be  added,  and  the  liberated 
iodine  titrated  with  A/10  thiosulphate,  although  tribromo 
phenol  is  formed  in  addition  to  dibromosaligenin,  thi 
results  are  quite  concordant,  a  constant  quantity  of  5-3J 
equivalents  Br  being  consumed  per  mol.  of  saligenin,  s< 
that  the  reaction  can  be  used  for  quantitative  purposes 

— A.  S. 
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MB.   AIITIII  R  CABET  IN  THE  CHAIR. 


\.  \1.\  !'lr  i:i:iu  i  HON  OF  OLEIC  ACID  AND 
I  OTTONSEED  OIL  BY  MEANS  OF  HYDROGEN 
IN   PRESENCE  OF  FINELY  DIVIDED  NICKEL. 

BY    T.    W.     A.    SHAW,    M.SC. 

In  recent  years  several  patents  liavo  been  taken  out  for 

reduction   of   unsaturated   oils   by   hydrogen   in   the 

lence  of  metal  catalysts  (chiefly  nickel).     Very    little 

however,    been    published   as   to   quantitative   yield, 

nditions,  etc.     The    following    experiments  were 

undertaken  to  determine  the  yield,   under  definite  con- 

i,  m  the  reduction  of : — 

(a)  Oleic  acid  vapour  in  a  stream  of   hydrogen  under 

I  pressure. 

(b)  Liquid  oleic  acid  by  hydrogen  under  various  high 
pressures. 


'  TO  KAN0METE3 
1  MUMP 


is  about  .">■.">  cms.  and  the  Length  of  the  catalytic  oolumn 
is  about  30  '-mis. 

Xhe   catalyst    was   made   in   the   following    manner: 
Pumice  stone  broken  into  pieces  abo  pea, 

and  sifted  si  as    to   remove  from    it   any    fine 
placed  in  a  Buohner  funnel  conn*    '■•  'I  with  a  filter  pump, 
and  a  .strong  solution  of  nickel  nitral  irly  drawn 

through  it  several  times  until  it  was  pra  ticall)  dl  absorbed. 
This  solution  was  generally  made  by  dissolving  ubout 
200  grms.  of  nickel  nitrate  in  its  own  weight  ol  water. 
When  the  soaking  was  complete  the  pumice  s 
in  a  muffle  furnace  and  heated  to  a  dull  red  heat,  thereby 
converting  the  nitrate  into  oxide.  The  pumice  with  its 
coating  of  oxide  was  again  soaked  in  the  nit  rat.  solution 
and  ignited,  so  as  to  ensure  a  large  quantity  of  catalyst. 
This  Mas  then  placed  in  the  tower.  A.  and  reduced  in  a 
current  of  hydrogen  at  a  temperature  of  about  300  I 
The  heating  was  effected  by  immersing  the  tower  in  a 
tall  copper  cylindrical  oil-bath,  I  >,  which  contained  an 
oil  which  could  be  readily  heated  up  to  350'  C.  to  W0  ' 
if  such  a  temperature  were  required.  Tie-  reduction  is 
complete  in  about  two  to  three  hours  and  its  completion 
is  shown  by  no  moro  moisture  collecting  in  the  delivery 
tube  from  A.  In  all  these  experiments  about  300  grms. 
of  the  broken  pumice  was  used  and  after  the  above  treat- 


FIG. I 


I  Cottonseed   oil   by   hydrogen    under   various   high 
T'-ssures. 

The  experiments  on  oleic  acid  vapour  were  suggested 

y  the  method  of  reduction   (i.e.,   in  the  vapour  state) 

n  ployed  by  Sabatier  and  Senderens. 

As  oleic  acid  on  distillation  at  ordinary  pressure  decom- 

iio  whole   process   has   to   be   carried   out   under 

duced  pressure.     To  this  end  the  following  apparatus 

vised  and  used.     (Fig.  1.) 

,  ;lass  tower  containing  the  catalyst.     Its  diameter 


ment  about  40  grms.  of  nickel  was  deposited  on  it.  The 
oleic  acid  was  contained  in  the  distilling  Mask,  B,  which 
was  sealed  on  to  the  tower,  and  into  which  a  tube  passed 
through  which  hydrogen  could  be  delivered  into  the 
apparatus. 

The  hydrogen  used  was  generated  by  means  of  a  Kipp 
apparatus,  and  was  purified  by  passing  through  wash- 
bottles  containing  silver  nitrate  "and  strong  sulphuric  acid 
and  also  through  a  U-tube  containing  small  pieces  of  solid 
potash,  as  it  is  well  known  that  the  activity  of  a  metal 
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catalyst  can  be  very  greatly  diminished  and  even  com- 
pletely suppressed  if  there  are  in  the  hydrogen  even  minute 
traces  of  certain  substances  such  as  arsenic. 

The  distilling  flask  containing  the  oleic  acid  was  heated 
in  an  asbestos  air-oven,  C.  The  delivery  tube  from  the 
glass  tower  fitted  into  a  receiver.  E,  which  was  connected 
through  a  manometer  to  a  water  pump.  The  pressure 
could  be  easily  adjusted  to  the  required  value  by  regulating 
the  amount  of  hydrogen  which  was  passing  through  and 
the  rate  at  which  the  pump  was  working.  The  tempera-  j 
ture  of  the  oil-bath  was  so  arranged  that  it  was  always 
kept  a  few  degrees  higher  than  the  boiling  point  of  the  : 
oleic  acid.  It  was  generally  kept  at  a  temperature  of 
about  300°  C.  to  ensure  that  the  catalyst  was  never  in 
contact  with  liquid  oleic  acid  but  only  with  the  vapour, 
as  any  oleic  acid  condensing  after  distillation,  was  again 
vapotirised  on  passing  down  the  tube  leading  into  the 
bottom  of  the  catalytic  tower.  The  product  of  the 
reaction  distilled  out  of  the  tower  and  condensed  in  the 
receiver.  E. 

The  amount  of  reduction  that  had  taken  place  was 
estimated  bv  determining  the  iodine  value  of  the  resulting 
product  by  "Wijs's  modification  of  Hiibl's  method  :  0-3  to  | 
0-4  grm.  of  the  substance,  as  a  rule,  was  dissolved  in  10  e.c. 
of  chloroform  and  to  this  was  added  25  c.c.  of  the  iodine 
solution.  The  mean  of  several  determinations  gave  79 
as  the  iodine  value  of  the  oleic  acid  which  was  being  used. 

The  following  are  the  results  obtained  in  the  distillation 
of  oleic  acid  through  the  catalytic  tower  under  varying 
pressures.  Firstly,"  distillations  were  carried  out  at  a 
pressure  of  100  mm.  The  resulting  product  had  an 
iodine  value  of  75.  This  figure  was  obtained  as  mean 
of  three  separate  distillations  and  corresponds  to  a 
reduction  of  about  5%.  As  a  check  on  this  figure,  a 
.v  ,  solution  of  stearic  acid  in  oleic  acid  was  made  and  its 
iodine  value  was  determined  and  found  to  be  the  same 
as  above,  viz.,  75. 

In  order  to  see  if  any  further  reduction  could  be  obtained 
the  5%  reduced  product  was  redistilled  over  the  catalyst 
at  the  same  pressure  as  previously.  On  determining  the 
iodine  value  of  the  product  obtained  as  the  result  of  this 
redistillation,  it  was  again  found  to  be  about  75,  showing 
that  no  further  reduction  had  occurred.  Another  re- 
distillation of  this  substance  again  caused  no  change  in 
the  iodine  value  and  consequently  no  change  in  the 
amount    reduced. 

It  was  thought  that  possibly  this  result  was  due  to  the 
catalyst  having  become  poisoned  through  some  cause  or 
another  and  lost  its  activity,  but  on  distillation  of  a  fresh 
portion  of  oleic  acid  over  it,  a  reduction  of  5%  was  again 
obtained. 

Distillations  were  next  carried  out  at  a  pressure  of 
150  mm.  Two  separate  distillations  at  this  pressure  gave 
products  having  iodine  values  of  70  and  (jfS  respectively, 
which  is  equivalent  to  about  14%  reduction  of  the  oleic 
acid.  These  products  on  redistillation  gave  iodine  values 
of  about  67,  which  is  nearly  identical  with  the  preceding 
ones  and  is  equivalent  to  a  reduet'on  of  about  15%, 
Identical  phenomena  were  observed  on  distillation  at  a 
pressure  of  200  mm.  Here  the  reduction  was  about  20%, 
and  redistillation  again  did  not  cause  further  reduction. 

These  results  appeared  to  point  to  the  existence  of  an 
equilibrium  in  the  vapour  between  stearic  acid,  oleic  acid, 
and  hydrogen,  and  that  the  amount  of  reduction  obtained, 
which  varied  from  pressure  to  pressure  but  was  constant 
at  any  one  particular  pressure,  was  the  equilibrium  amount 
of  stearic  acid  under  those  particular  conditions.  If  this 
were  so  it  should  be  possible  by  distilling  stearic  acid  over 
the  catalyst  to  cause  it  to  decompose  into  oleic  acid  and 
hydrogen  until  the  quantities  produced  were  the  equilibrium 
quantities  under  those  particular  conditions.  To  test 
this,  stearic  acid  was  placed  in  the  distilling  flask  and 
distilled  iivcr  the  catalyst  in  precisely  the  same  manner 
that  the  oleic  acid  had  been  distilled,  freshly  made,  catalyst 
being  used.  Both  before  and  after  distillation  the  iodine 
value  of  the  stearic  acid  used  was  found  to  be  zero,  no 
iodine  at  all  being  absorbed.  Another  distillation  of  the 
same  substance  failed  to  cause  it  to  have  any  appreciable 
iodine  value.  The  result  of  these  distillations  showed 
that  none  of  the  stearic  acid  had  been  converted  into  oleic 
acid  and  seemed  to  preclude  the  idea  of  an  equilibrium. 


The  next  thought  that  suggested  itself  to  explain  the 
fact  that  no  further  reduction  takes  place  on  repeated 
distillation,  was  that  on  redistilling  the  partially  reduced 
product,  fractional  distillation  took  place  and  oleic  acid 
only  distilled  over  and  was  reduced  to  the  same  extent  as 
previously,  consequently  the  resulting  product  appeared 
not  to  have  altered  in  any  way.  It  does  not  appear, 
however,  that  this  supplies  the  true  explanation,  as  on 
redistillation  by  far  the  larger  portion  of  the  liquid  was 
distilled  over  out  of  the  flask  into  the  catalytic  tower,  and 
also  the  boiling  point  of  stearic  acid  does  not  differ  by 
more  than  a  degree  or  so  from  that  of  oleic  acid. 

If  this  phenomenon  is  due  to  neither  of  these  causes 
it  is  difficult  to  explain  it,  but  the  fact  most  certainly 
remains  that  repeated  distillations  at  any  one  particular 
pressure  did  not  cause  any  change  in  the  amount  of  oleic 
acid  reduced  after  the  first  distillation. 

Experiments  were  then  carried  out  to  determine  how 
the  amount  of  reduction  in  the  liquid  phase  at  atmospheric 
pressure  varied  with  the  length  of  time  the  substance  was 
in  contact  with  the  catalyst.  The  same  apparatus  was 
used  as  before.  The  oleic  acid  was  distilled  into  the  tower 
under  reduced  pressure,  the  temperature  of  the  oil-bath 
being  kept  too  low  for  the  oleic  acid  to  distil  out  again. 
When  as  much  oleic  acid  had  been  distilled  in  as  was 
required  the  pressure  was  raised  to  atmospheric  by  allow- 
ing more  hydrogen  to  come  in  and  gradually  turning  tin 
pump  off.  The  temperature  of  the  oil-bath  was  then 
raised  to  about  275°  C,  and  at  certain  intervals  of  time 
small  quantities  were  distilled  out  by  reducing  the  pressure, 
and  their  iodine  values  were  determined.  After  each 
distillation  the  pressure  was  again  raised  to  atmospheric 
and  the  heating  continued,  hydrogen  passing  through  fi.- 
apparatus  all  the  time.  The  following  were  the  result- 
obtained  : — ■ 


Portion  distilled 
heating  for — 

after 

Iodine  value. 

M.  pt. 

67 
62 
60 
46* 

■2:::  C. 

3 1  hours 

33°  C. 

37    i 

50°  C. 

* 

This  is  equivalent  to  a  reduction  of  about  45 "„. 

Experiments  under  pressure. 

Experiments  were  next  carried  out  at  pressures  cod 
siderably  greater  than  atmospheric,  as  it  appeared  quit 
feasible  that  at  very  high  pressures  the  reduction  cotil 
be  carried  out  at  considerably  lower  temperatures  an 
thus  in  the  case  of  unsaturated  glycerides  the  possibilit 
of  decomposition  would  be  removed. 

The  first  few  experiments  were  of  a  preliminary  natni 
The  apparatus  used  was  a  steel  pressure  cylinder  whic 
had  been  tested  up  to  a  pressure  of  300  atmospheres  an 
to  which  a  pressure  gauge  and  a  gas  cylinder  could  1 
attached.     In  order  to  be  able  to  exhaust  the  cylinder 
its  air  before  the  hydrogen  was  compressed  in,  a  thn 
way  valve  was  designed  and  made,  and  was  com 
between  the  reaction  cylinder  and  the  gas  cylinder.     \\  h' 
the  valve  was  open  the  reaction  cylinder  could  be  < 
nected  to  the  pump  and  exhausted.     After  exhaust 
completed  the  valve  was  closed,  and  the  reaction  cylind 
was  only  connected  with  the  gas  cylinder,  and  hydrog' 
to  the  desired  pressure  could  then  be  passed  into  it 
catalyst,  which  was  made  as  before,  was  contained  in 
crlass  tube  about  6  cm.  in  diameter  and  30  cm.  long,  "hi 
fust  slipped  into  the  cylinder.     A  certain  quantity 
acid  was  poured  on  to  the  catalyst,  the  cylinda 
screwed  on  and  the  various  other  gas-tight   conneofai 
made  as  quickly  as  possible,  the  apparatus  then  ev 
and   hydrogen  "to   the  desired   pressure   passed   in. 
cylinder  was  then  heated  in  an  oil-bath  to   th 
temperature  for  a  certain  length  of  time. 

The  following  are  some  of  the  experimental  results 
Pressure  in  reaction  cylinder,  50  atmospheres.     Temp 
ture  of  reaction  cylinder,  250"  C.     The  pressure  fell  in 
tiist  A  hour  to  47  atmospheres  and  remained  con 
that  figure  for  over  3  hours.     The  cylinder  was  then 
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and  the  tube  rontaining  catalyst  and  oil  removed,  and 

it*  content."  transferred  to  .1  distilling  vessel  the  same  as 

en    previously    used    for    the    experiments    under 

the    only    difference    being    that    the 

•eaJcd'On  distilling  flask',  not  now  being  required,  had  been 

cut  out.     The  oil  was  then  distilled  out  from  the  catalyst 

i'd  pressure  ;   th<-  iodine  values  of  t hi-  products 

I  in  twi    experiments  under  those  conditions  were 

.ml  66!). 

disadvantage  of  using  the  apparatus  in  this 

manner  was  that  the  oil  had  to  be  poured  over  the  catalyst 

and  rapidly  falling  to  the  bottom  of  the  vess<  I 

I  there  and  consequently  only  a    very    imperfect 
between    the    oil,    catalyst,    and    hydrogen    was 

11  the  tinal  state  the  apparatus  was  modified 

allow  tl il  to  be  fed  over  the  catalyst 

a*  slowly  as  possible. 

The  cover  of  the  cylinder  was  drilled  through,  and  a 

smaller   cylinder,   acting    as    a    high    pressure   oil 

attached  to  it  through  a  high  pressure  valve.     The  thread 

en  the  spindle  of  the  latter  was  such  that  .1  very  delicate 

.11  of  the  flow  of  li.|iiid  could  be  obtained.     The 

upper  vessel  was  connocted  through  a  T-pieco  and  tin 

valve  to  a  hydrogen  cylinder,  a   pressure  gauge,  and  an 

•    pump   (as    in    the    ease    uf   the    reaction-vessel). 

il  feeder    and    reaction  uld    therefore    be 

nd  independently  exhausted  and  filled   with 

II  to  any  desired  pressure.     The  construction  will 
be  evident  from  the  accompanying  figure  (Fig.  2). 


FIG  2 
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were   carried   out   as   follows  : — The 

lined  in  the  wide  glass  tube,  was  placed  in 

1    cylinder  and  the  oil  in   the  upper  one.     The 

•>as  then  screwed  together. 

riders  were  now  exhausted,  washed  out  with 

.  and  then  filled  with  hydrogen  to  the  desired 

*«ures,  the  pressure  in  the  oil-feeder  being  always  several 

.igher  than  that   in  the    reaction-vessel  in 

1  the  oil  into  the  latter      The  lower  cylinder 

-d  in  the  oil-bath  to  the  desired  temperature,  the 

-       ing  suspended  from  a  pullev  by  means 

which  it  could  be  raised  or  lowered.     Before  "running 

e  oil  in.  the  catalyst  was  usually  heated  in  hydrogen  at 

few   atmospheres'    pressure    for    an    hour    or    so,    to 

sure    complete    reduction    to    metallic    nickel.     This 


hydrogen  was  then  pumped  oirt  and  hydrogen  up  to  the 
Hare  required  for  the  experiment  run  in.     Everything 
being  ready  the  spindle  was  burned  slight!]  and  oil  allowed' 
to  run   very  slowly  over  the  catalyst    tl 
sprinkling  device,     It  whs.  ,.f  t,,  know 

the  rate  at  which  the  oil  «a>  being  delivered  from  thi 
cylinder,  and  owing  to  the  high  pressures  being  need  it 
impossible  to  have  anything  in  the  nature  of  ■  -  • 
gauge  which  would  show  the  level  of  the  liquid  hi  the 
np|ier  cylinder.  This  difficulty  was  readily  overcome 
however,  as.  the  volume  of  the  upper  cylinder  and  the 
volume  of  oleic  acid  in  it   being  known,  tion 

of  the  reduction  of  pressure  indicated  by  its  gauge 
enables  the  amount  of  oil  run  out  to  be  determined. 

A  concrete  illustration  will  explain  this.  The  volume 
of  the  upper  cylinder  was  approximately  300  c.c,  and  the 
volume  of  oleic  acid  taken  was  240  e.o.  Therefore  the 
original  gas  space  was  60  c.c. 

required  to  deliver  the  oil  completely  from  the 
upper  to  the  lower  cylinder  in  6  hours,  i.e.,  at  the  rate  of 
40  c.c.  per  hour.  The  original  pressure  in  the  upper 
cylinder  was  70  atmospheres  and  in  the  lower  60  atmo- 
Bpheres.  The  gas  volume  at  the  end  of  half  an  hour  when 
20  c.c.  ham  been  delivered  is  80  c.c.  and  the  preof 
registered  by  the  gauge  attached  to  the  upper  cylinder 
will  be  70     '.;:.  or  52-5  atmoepherec  quently  all 

that  has  to  be  done  to  ensure  the  oil  being  delivered  at 
that  particular  rate  during  the  lirst  1  hour  is  to  seo  that 
the  pressure  drops  steadily  from  70  atmospheres  to  62-5 
atmospheres  in  i  hour.  'This  can  readily  be  done  by 
manipulating  the  spindle  so  as  to  allow  less  or  more  oil 
to  run  out  as  the  case  may  be.  As  the  pressure  in 
upper  cylinder  has  always  to  be  greater  than  the  piessure 
in  the  lower  cylinder  it  is  necessary  at  this  stage  to  fill 
up  again  to  70  atmospheres.  The  gas  volume  is  now  80  c.c. 
at  a  pressure  of  70  atmospheres.  At  the  end  of  the  next 
4  hour  when  another  20  c.c.  will  have  run  out  the  pressure 
will   be   70  .    or   56   atmospheres.     The   cylinder   is 

filled  up  again  to  70  atmospheres  and  the  process  repeated. 

In  this  way  the  pressures,  corresponding  to  an  outflow 
of  oil  at  this  rate  at  intervals  of  time  during  the  6  hours 
can  be  calculated  and  by  manipulating  the  spindle  it  is 
arranged  that  these  calculated  pressures  are  obtained. 

The  following  are  a  whole  series  of  pressures  calculated 
for  the  delivery  of  240  c.c.  in  6  hours. 

tcr    J    lir.  2  5  atmospheres. 

..        11  „   -!■     i      ■       .. 

•       3  ,.  =70-;=,,,    .. 


5     „ 


' 


6     „     =  7"  ■  : —  =60-6 

3'JO 

A  series  of  experiments  under  the  following  conditions 
were  made  :    Pressure  in  upper  cylinder  70  atn 
Pressure  in  lower  cylinder  50  atmospheres.     Tcni|>erature 
of  lower  cylinder   l.r0   C.     Time  of  delivery  of  oil  from 
upper  to  lower  cylinder  was  6  hours.     After  the  reaction 
the   contents    of  the   lower  cylinder   were   transferred   to 
the  distilling'  vessel  and  distilled  :    the  iodine  valui  - 
the  products  of  two  experiments  came  out  as  S2-4  and  B     - 
the  iodine  value  of  the  original  oleic  acid  used  in  this 
series  of  experiments  being  S4-.5,  so  that  very  little  reduc- 
tion had  taken  place. 

Two  more  experiments  were  then  carried  out  at  a 
temperature  of  250  C.  The  iodine  value  in  each  case 
was  SI.  so  that  in  all  these  experiments  the  amount  of 
reduction  of  the  oleic  acid  occurring  was  considerably  less 
than  would  be  expected. 
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In  all  these  experiments  a  brass  rose  soldered  on  to 
the  lower  part  of  the  upper  cylinder  had  been  used  as  a 
sprinkler  for  the  oil,  and  it  was  thought  that  possibly 
something  had  been  dissolved  out  of  this  brass  sprinkler 
and  that  this  had  had  a  poisoning  effect  on  the  catalyst, 
so  it  was  cut  out  altogether  and  a  glass  sprinkler  sub- 
stituted. 

An  experiment  carried  out  under  the  same  conditions 
of  temperature  and  pressure,  gave  now  a  product  which 
had  an  iodine  value  of  52  which  is  equivalent  to  a  reduction 
of  35%,  so  it  appeared  certain  that  some  ingredient  cither 
of  the  brass  or  of  the  solder  had  poisoned  tho  catalyst  in 
the  previous  experiment.  It  is  scarcely  likely  that  the 
substance  having  an  poisoning  effect  would  be  the  zinc 
out  of  the  brass  as  it  would  have  no  tendency  at  all  to 
deposit  on  the  nickel,  neither  would  it  be  the  copper,  as 
cjpper  itself  acts  as  a  hydrogenizing  catalyst  like  nickel ; 
it  might,  however,  be  the  lead  or  tin  out  of  the  solder 
both  of  which  are  lower  down  the  electro-motivo  series 
than  nickel  and  would  deposit  on  it. 

A  series  of  experiments  were  made  and  the  following 
were  the  results  obtained  : — 

(1)  Pressure  in  lower  cylinder,  50  atmospheres.  Tem- 
perature of  lower  cylinder  250°  C.  Time  of  delivery  of 
oleic  acid  from  upper  to  lower  cylinder  was  6  hours. 
Iodine  value  of  resulting  reduced  product  was  52,  which  is 
equivalent  to  a  reduction  of  about  35%. 

(2)  Pressure  in  lower  cylinder,  25  atmospheres.  Tem- 
perature of  lower  cylinder,  250"  C.  Time  of  delivery  of 
oleic  acid  was  6  hours.  Iodine  value  of  resulting  product 
was  64,  equivalent  to  a  reduction  of  about  20%. 

(3)  Pressure  in  lower  cylinder,  5  atmospheres.  Tem- 
perature of  lower  cylinder,  250°  C,  Time  of  delivery  of 
oleic  acid  was  6  hours.  Iodine  value  of  resulting  product 
was  77,  equivalent  to  a  reduction  of  about  4%. 

From  the  above  results  it  will  be  seen  that  increase  of 
pressure  causes  an  increase  in  the  amount  of  reduction, 
the  other  factors,  temperature,  etc.,  remaining  the  same. 

A  few  experiments  were  also  carried  out  with  cotton- 
seed oil.  The  temperature  at  which  the  reduction  was 
carried  out  was  in  this  case  200°  C.  and  the  result  showed 
a  very  considerable  reduction  of  the  glyceride.  At  the 
two  pressures  of  25  atmospheres  and  50  atmospheres  a 
reduction  of  over  50%  of  the  glyceride  occurred  and  a 
hard  product  was  obtained  having  a  melting  point  of 
about  50°  C. 

In  conclusion  I  wish  to  thank  Professor  Donnan  for  his 
ever-ready  assistance  and  advice,  and  also  Dr.  Harger  for 
the  kind  loan  of  some  of  the  pressure  apparatus. 
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Meeting   held   at   Rumford  Hall,  Chemists''    Building,   on 
Friday,  May  22,  1914. 
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FERROSILICON    AND    ITS    DANGERS. 

BY   CHARLES    B.    PELLEW. 

In  the  spring  of  1913  I  was  requested  by  the  Secretary  of 
the  American  Association  for  Labour  Legislation  to  look 
into  the  dangers  connected  with  ferrosilicon.  I  was 
informed  that  abroad  it  was  generally  believed  that  its 
transportation  was  extremely  dangerous  when  the  per- 
centage of  silicon  was  from  30  to  70%,  and  that  stringent 
regulations  had  been  established  by  at  least  one  foreign 
government  with  regard  to  its  transportation. 

I  was  also  informed  that  the  Seventh  Delegates'  meeting 
of  the  International  Association  for  Labour  Legislation  in 
1912,  in  addition  to  adopting  a  set  of  principles  for  sub- 
mission to  the  various  governments  on  the  methods  of 
handling  ferrosilicon,  had  also  resolved  that : — 


"  Further  inquiries  ought  to  be  made  into  the  question 
of  whether  ferrosilicon  containing  less  than  30%  or  more 
than  70%  of  silicon  involves  a  risk  of  poisoning  or  not, 
and  into  the  possibility  of  prohibiting  the  manufacture 
of  ferrosilicon  containing  from  30  to  70%  of  silicon." 

This  is  the  inquiry  which  I  was  requested  to  prosecute. 
My  investigations,  including  a  careful  examination  of  the 
literature  of  the  subject,  personal  inquiries  at  the  offices 
of  insurance  and  transportation  companies,  as  well  as 
visits  to  all  of  the  principal  works  in  the  United  States 
and  Canada,  have  led  me  to  conclusions  radically  different 
from  those  apparently  accepted  for  years  in  Europe. 

History  of  ferrosilicon. 
For  a  long  time  it  has  been  known  that  iron  was  capable 
of  combining  with  different  percentages  of  silicon,  and  in 
1895,    Moissan    published     in     the    Comptes    Rendus    a 
description  of  a  true  silicide  of  iron,  prepared  by  electricity 
and  also  in  a  muffle  furnace,  consisting  of  80%  of  iron 
and  20%  of  silicon,  corresponding  to  the  formula,  FesSi 
(see   this  J.,    1896,    115).     It   was   soon  discovered   that 
similar  compounds,  with  varying  proportions  of  iron  and 
silicon,   could   be   made  without   much   difficulty  in  the 
electric   furnace,    but   they   were     of    little     more    than 
theoretical  interest  until,  about  1902,  it  was  found  that 
these  alloys  of  iron  and  silicon  could  be  used  to  great 
advantage  in  the  manufacture  of  steel.     For  many  years 
one  of  the  great  problems  in  the  steel  industry  was  how  to 
diminish  and,  if    possible,   avoid  entirely  the  blowholes 
and    pipes    that  were   formed  when  steel,  whether  open 
hearth  or   Bessemer,  was  poured  from  the  ladles  into  tho 
large  ingot  moulds.     It  was  often  necessary  to  cut  off1 
20  or  25%  of  the  upper  parts  of  the  ingots  before  perfectly 
sound  metal  was  reached.     It  was  found  that  the  addition 
of  quite  small  amounts,  say  from  J  to  1%  of  ferrosilicon 
to  the  steel  while  in  the  ladle,  evolved  a  great  deal  oi 
heat   from  the  combustion  of  the  silicon.     This  not  onlj 
thinned  the  metal  considerably,   but  at  the  same  tint' 
absorbed   the   oxygen   dissolved   in   the   steel,   with  th< 
result  that,  on  pouring  into  the  moulds,  perfectly  soli 
ingots   resulted   with   no   blowholes    at    all.      This  ven 
important  discovery  at  once  made  ferrosilicon  a  valuablt 
article  of  commerce  anel  an  essential  factor  in  the  stee 
industry  of  every   part  of  the   world.     During  the  las 
few  years  another  use  has  been  found  for  it  in  the  cast  iroi 
inelustry.     Experts   are    using   it   more    and   more  eacl 
year  in  foundry  practice,  sometimes  to  produce  specia 
high  silicon  castings  for  use  in  electrical  work  ;   sometim' 
to  increase  the  fluidity  of  iron  in  castings  ;   and  sometime 
to  substitute  silicon  for  some  of  the  combined  carbon  in  th< 
iron,  thus  enabling  them  to  produce  grey  castings  froi 
white  iron,  by  treatment  in  the  ladle.     As  yet  the  demaiv 
for  ferrosilicon  from  this  source  is  not  large  as  compared  t 
that  of  the  steel  industry,  but  it  is  rapidly  growing  i 
importance. 

Varieties  and  preparation  of  ferrosilicon. 

The  ferrosilicon  of  commerce  is  divided  into  two  distim 
varieties,  differing  not  only  in  chemical  composition,  bi 
also  in  the  method  of  manufacture.  Low  grade  ferrosilieo' 
containing  not  over  15%  of  silicon,  is  made  in  the  bla> 
furnace  and,  in  fact,  may  be  considered  as  a  speci 
grade  of  pig  iron.  It  is  not  very  easy  to  make  and,  as  tl 
value  of  the  product  lies  in  the  amount  of  silicon  presen 
it  is  evident  that  it  is  very  expensive  to  transport.  1 
low  percentage  of  silicon  interferes  greatly  with  its  u. 
as  a  fuel  in  the  steel  industry,  anel  to  some  extent  ! 
foundry  work,  and  its  manufacture  is  gradually  dying  on 

The  ferrosilicon  that  is  of  so  much  importance  to  tl 
world,  nowadays,  is  the  so-called  "  high  grade  "  materi. 
running  from  15  or  20  up  to  90%  or  more  of  silicon,  whi 
can  be  made  only  i  n  the  electric  furnace.  The  raw  materi: 
for  its  manufacture  consist  of  (1)  iron,  in  the  form  of  scr 
iron,  scrap  steel,  or  iron  ore  ;  (2)  silica.,  either  quar 
sand,  or  sandstone  ;  and  (3)  reducing  material;  commoi 
either  anthracite  or  coke,  but  occasionally,  for  the  sa 
of  great  purity,  charcoal,  or  oil  coke.  These  materia 
in  proper  proportions,  are  melted  together  in  a  sim 
electric  furnace,  and  the  molten  product,  mixed  with 
little  slag,  is  drawn  off  at  intervals,  allowed  to  cool,  brol 
into  lumps,  and  stored  or  shipped. 
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Properlu  i  ■/  ftrrotHicon, 

These,  of  course,  vary  w  ith  the  comparative  percentages 

of  iron  ami  silicon,  and  also,   t"  some  extent,  with  the 

requirements   of    the    consumers.     The    steel    nun 

their    ferrosilicon    to    be   in   lumps,     containing    ■ 

proportion  of  a  licon  and  yel  1 1> ■  t  too  light.      If  in  powder 

C  fine   pieces   i(    causes  a   tremendous  ebullition    when 

rhrown  into  the  almost  white  hot  steel  in  the  ladle,  and  a 

amount  of  the  ferrosilicon  is  carried  away  in  the 

ing  a  waste  of  valuable  materia],  and  at  the 

Mine  time  introducing  a  condition  of  uncertainty  about 

the  composition  of  the  finished  product.     If  the  silicon 

igo  is  too  low,  much  of  the  heat  of  combustion  of 

•n  is  wasted  in  melting  the  accompanying  iron. 

Un  the  other  hand,  the  specific  gravity  of  silicon  is  less 

than  one-third  that  of  iron  ;    and  therefore,  if  the  silicon 

il  too  high,  the  material  may  be  so  light  as  to  swim  on 

of  the  steel  kettle  and  not  distribute  its  heat 

■ad  its  materials  uniformly. 

lingly,  the  demand  of  the  steel  industry,  in  the 
United  Stitis  and  also  abroad,  is  for  large  solid  lumps 
containing  not  far  from  50%  of  silicon.  Another 
explanation,  by  the  way.  for  ties  preference  for  the 
rade,"  was  given  by  Dr.  Copeman  in  his 
elaborate  report  on  ferrosilicon  made  in  1909  to  the  Local 
Government  Board,  in  England.*  He  stated  that  the 
tvson  for  the  employment  of  this  grade  that  he  had 
heen  able  to  learn,  was  "  found  in  the  facility  its  use 
affords  to  the  workman  in  calculating  the  quantity  of 
silicon  required  as  an  addition  to  any  particular  bath  of 
T!iis<  would  seem  rather  a  reflection  upon  the 
iducation  and  intelligence  of  the  European  steel  workers. 
Furnace  men  do  frequently  insist  on  having  the  composition 
of  important  raw  materials  kept  as  uniform  as  possible, 
90  that  they  do  not  have  continually  to  alter  their  charges. 
Hut  it  is  surely  unusual  to  have  that  composition  kept 
at  any  particular  percentage  for  the  sake  of  saving  some 
office  clerk  a  few  minutes'  simple  calculation. 

In  foundry  practice  the  requirements  are  somewhat 
iiSerent,  for  the  ferrosilicon  is  usually  added  in  a  powdered 
or  granular  form  to  the  molten  metal  as  it  runs  from  the 
cupola  into  the  casting  pot.  So  the  lumps  so  necessary 
'or  the  steel  men  must  be  crushed  into  tine  pieces  before 
■he  iron  men  can  use  them.  When  not  hampered  by 
xccesive  cost,  they  prefer  the  percentage  of  silicon  as 
high  as  possible,  for  often  they  must  add  silicon  in  con- 
-alerable  quantities,  to  get  the  required  composition 
n  their  finished  iron,  and  if  they  used  low  grade  ferro- 
"dicon  they  would  never  be  able  to  melt  such  a  mass  i  t 
-olid  material  at  the  comparatively  low  temperature 
•f  the  iron  coming  from  the  cupola. 

It  is  claimed,  further,  by  some  manufacturers  that 
he  most  economical  output  of  their  electric  furnaces  is 
errosihcoii  running  mar  the  50%  grade.  When  it  gets 
nuch  above  this,  they  say  that  the  extra  expense  of 
•reduction  makes  each  unit  of  silicon  more  costly  to  thu 
onsunier.  a  reason  which,  if  true  and  not  simply  imaginary 
J  undoubtedly  the  most  conclusive  one  for  making  this 
hv  standard  grade  of  the  material  all  over  the  world. 

Preparation. 

The  discovery  of  the  valuable  properties  of  ferrosilicon, 

1  the  resulting  demand   for   it.   happened  to  coincide 

>:'h  the  collapse  of  the  "  boom  "  in  the  manufacture  of 

carbide.     For  two  or  three  years   around   1900 

he  anticipations  that   acetylene  would  speedily  replace 

oal  gas  and  water-gas  as  an  illuminant  on  a  large  as  well 

small  scale,  hail  induced  engineers  to  put  up  electrical 

irnaces,  large  and  small,  wherever  cheap  water  power 

H  he  obtained.     When  the  demand  for  calcium  carbide 

iddenly  dropped,  a  great  number  of  the  small  electric 

•lants  all  over  Europe,  in  Savoy.  Switzerland,  the  Tyrol, 

leeway,  Sweden,  and  even  in  Bosnia,  turned  with  eagerness 

1  the  new  industry,  and  began  to  put  ferrosilicon  on  the 

'   in  large  quantities.  " 
The  price  at  first  was  high.  SI  10  or  so  a  ton  (calculated 
i  the  50%  grade),  and.  encouraged  by  this  and  by  the 
ntj  of  $4  a  ton,  the  Electro-Metallurgical  Company,  of 

•  Coperaan's  Report,  p.  109. 


Niagara  Fall  •  ted  to  manoiaotnn  it  in  1807,  and  havre 
conbnui  d  evei    unci  not  fax  from 

13,000  tons  a  year.  Works  wen  also  itarted  by  the  sam< 
company  at   Kanawha  Falls,  West  Virginia,  bnl  the  drop 

in  the  price  of  ferrosilicon  to  li  160        in  in  I I, 

and    to    (51  50     I   -  b    Pittsburg)  in   191 1,   dui 
competition,    made    these    works    un  In     1908 

the  Electro  M.tals  Compan j  started  theii  works  at  Wetland, 
Ontario,  obtaining  their  pov  i  the  Canadian  Falls 

at  Niagara,  and  producing  some  7000  or  BOOOtonsa  | 
This    is    consumed  largely    in    Canada,    I 
quantities  are  shipped  from  there  into  the  United  Bf 
to  the  almost  complete  exclusion  of  European  fei  rosilioon. 
At  present  it  ie  l  that  the  average  consumption 

of  ferrosilicon  in  the  United  States  is  from  Is.immi  to  20,000 
tons  a  year,  of  which  3000  to  4000  tons  are  imported  from 
Canada.     Nine-tenths  or  more  of  tins  mate  rial  is  of  the  50°.  . 
grade,  and  during  the  past  year.  1913  to  1!U4,  ti, 
price,  at  Pittsburg,  was  about  ST  1  a  ton. 

Dangers  connect*  J  with  ferrosilicon. 

A  short  time  after  the  introduction  of  ferrosilicon  into 
commerce  it  was  reported  as  being  distinctly  dangerous, 
not  so  much  to  those  engaged  in  manufacturing  it,  as  to 
those  employed  in  handling  and  transporting  it. 

.1.  Dangers  of  explosion. — In  January,  1904,  an  ex- 
plosion occurred,  at  Liverpool,  in  a  cargo  of  ferrosilicon 
from  Trieste  which  had  been  standing  on  the  dock  for 
some  four  weeks.  The  material  had  been  shipped  in  iron 
drums  and  while  these  were  being  placed  in  a  wan  i 
two  of  them  exploded  violently.  It  was  supposed  that 
the  trouble  was  due  to  pent  up  gases,  and  so,  to  save 
further  accidents,  the  ferrosilicon  was  transferred  into 
wooden  barrels  with  holes  bored  in  the  top.  But,  ten  days 
afterward,  when  one  of  these  was  being  handled,  it  also 
exploded,  shattering  the  barrel  and  severely  injuring  the 
workmen.  A  very  careful  investigation  of  the  w  hole  matter 
was  mode  by  two  Government  officers,  1  >r.  1  luprc.  (  Ihemical 
Adviser  to  the  Home  Office,  and  Capt.  Lloyd.  His  .Majesty's 
Inspector  of  Explosives,  and  their  report  is  given  in  full  ill 
the  Journal  of  the  Iron  anil  Steel  Institute  for  May  5th, 
1904  (see  this  J.,  1904,  622).  They  reported  that  the 
explosions,  in  their  opinion,  were  due  to  the  combustion  of 
an  inflammable  gas,  mainly  consisting  of  phosphoretted 
hvdrogen.  At  the  end  of  their  report  they  pointed  out 
the  possibility  of  very  serious  accidents  resulting  from 
this  condition  of  affairs  and  urged  everybody  who  had 
to  store  or  handle  ferrosilicon  to  be  fully  alive  to  its  possible 
dangers,  "and,  by  keeping  it  in  a  dry  and  thoroughly 
well-ventilated  place,  prevent  the  accumulation  of  in- 
flammable gas  as  far  as  possible."  At  the  - 
analyses  were  published,  made  by  W.  Watson  Gody, 
showing  the  percentage  of  silicon  to  be  from  .">:!S0  to 
59-40,  and  proving  the  presence  of  small  quantities  of 
both  calcium  and  phosphorus,  0-14%  and  0-05 
respectively,  and  also  of  0-218%  carbon.  He  said  also, 
that  besides  phosphoretted  hydrogen  in  the  gases  from  the 
casks,  he  found  acetylene  and  arscniuretted  hydrogen  in 
small  quantities. 

While  these  explosions  were  the  only  ones  public! 
tioncd  at  this  time,  it  was  found  a  few  years  later  that  at 
about  this  period,  i.e.,  1903  to  1904.  one  of  the  l 
English  steel  companies  had  been  getting  50%  ferrosilicon 
from  the  Continent,  in  iron  drums,  and  that  when  they 
were  opened  with  crowbars,  almost  every  other  one 
produced  an  explosion.  These,  however,  were  not  as  a 
rule  violent,  and  no  workmen  were  injured. 

The  explanation  was  probably  as  follows.  As  previously 
mentioned,  during  the  first  few-  years  the  ferrosilicon 
industry  was  an  aftergrowth  of  the  declining  calcium 
carbide"  trade.  The  factories  wore  small,  situated  in  the 
mountain  districts  of  Europe,  and  the  same  fun. 
were  frequently  used  alternately  for  the  one  or  the  other 
product,  according  to  the  temporary  demand,  without 
any  real  pains  being  taken  to  clean  out  the  hearths  or  to 
keep  the  raw  materials  distinct.    ! 

show  the  presence  of  calcium  in  quite  large  amounts  [e.g., 
in  6  samples  of  ferrosilicon  analysed  in  1901  the  calcium 
ran  from  0-79  to  14-4%),  associated  with  both  carbon  and 
phosphorus.     If  the  iron  drums,  in  which  the  material 
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was  shipped,  were  perfectly  tight,  and  if  it  were 
perfectly  dry  to  start  with,  no  damage  would  be  done, 
but  if  the  material  were  packed  while  wet,  or  if  the  drums 
were  old  and  leaky,  and  the  contents  got  damp,  then 
enough  acetylene  and  phosphoretted  hydrogen  would  be 
produced  to  form  an  explosive  mixture  with  the  air, 
which  might  be  ignited  by  sparks  from  tools,  or  even  from 
friction  of  pieces  of  ferrosilicon  on  each  other.  Under 
ordinary  conditions  the  amounts  of  this  gas  would  not  be 
enough  to  cause  serious  trouble.  But  in  the  Liverpool 
case  enough  moisture  was  absorbed  through  the  packages 
by  the  three  weeks'  exposure  on  the  docks,  in  December, 
to  accumulate  a  bursting  charge. 

Several  suggestions  were  made  in  the  report  with  a  view 
to  avoid  further  explosions,  such  as  (1)  to  fill  the  drums 
with  high  flash-test  paraffin  oil,  which  would  keep  both 
air  and  moisture  away  from  the  ferrosilicon,  and.  at  the 
same  time  not  be  liable,  itself,  to  ignition  :  (2)  to  pack 
the  ferrosilicon,  dry,  in  watertight  drums,  free  from  any 
water  :  (3)  to  keep  the  material  wet  for  several  days 
before  shipping  it,  so  that  any  gases  should  escape  before 
it  was  packed  for  transportation.  As  far  as  I  can  find 
not  one  of  these  suggestions  was  generally  adopted.  But 
very  possibly  owing  to  the  wide  interest  excited  by  these 
explosions,  the  packing  of  ferrosilicon  in  tight  iron  drums 
seems  to  have  been  largely  if  not  entirely  abandoned, 
and.  as  the  manufacturers,  at  the  same  time,  have  learned 
the  importance  of  keeping  their  product  free  from  calcium 
carbide,  no  further  explosions  have  been  reported. 

B.  Dangers  from  poisoning. — To  this  change  in  the 
methods  of  packing  is  perhaps  due  the  fact  that,  not  very 
long  afterwards,  cases  began  to  be  reported  of  serious 
illness  and  even  of  death,  where  people  were  exposed 
to  fumes  arising  from  wet  ferrosilioon. 

1.  "  Vaderland." — The  first  of  these  to  be  reported 
occurred  in  January,  1905,  on  the  S.S.  Vaderland,  bound 
from  Antwerp  to  New  York,  with  72  cabin  and  951  steerage 
passengers,  and  an  assorted  cargo.  When  New  York 
was  reached  after  a  very  rough  voyage,  the  officers  reported 
some  50  cases  of  illness  in  the  steerage,  and  10  deaths, 
while  another  died  on  board  ship,  two  days  after  reaching 
port.  The  ship  was  sent  back  to  Quarantine  and  held 
there,  while  the  passengers  were  taken  to  Hoffman's 
Island,  and  kept  under  careful  supervision.  The  ship's 
doctor  reported  the  cause  of  deaths  as  '"  acute  pulmonary 
congestion  and  pneumonia."  Autopsy  by  the  health  officer 
of  the  port  indicated  "  pneumonia  complicated  by 
nephritis."  The  passengers  themselves  made  charges 
against  the  steamship  company  of  bad  food,  improper 
sleeping  accommodation,  and  insufficient  ventilation.  The 
officers,  on  the  other  hand,  pointed  out  that  the  passengers, 
mostly  Hungarian  field  hands,  came  on  board  in  poor 
physical  condition,  underfed  and  very  poorly  clothed, 
and  had  suffered  greatly  from  seasickness,  while  the  sea 
had  been  so  high  that  they  had  been  kept  below  hatches 
almost  all  the  way. 

The  symptoms,  both  at  sea  and  in  port,  did  not 
correspond  exactly  with  those  of  pneumonia,  and,  after 
landing,  the  cases  rapidly  improved.  But  for  the  first  few 
days  additional  interest  was  excited  by  the  suggestion, 
widely  spread  by  the  press,  that  the  trouble  was  due  to  an 
outbreak  of  '"  pneumonic  plague,"  a  rare  and  extremely 
deadly  variety  of  the  well-known  bubonic  plague,  where 
the  infection  attacks  the  throat.  Some  250  of  the  patients, 
who  seemed  to  be  perfectly  well,  and  had  not  been  in 
close  quarters  with  the  sick,  had  been  allowed  to  land 
before  this  suggestion  of  '"  plague  "  had  been  made,  and 
much  trouble  and  annoyance  resulted  from  trying  to 
collect  these  all  again,  and  get  them  back  under  observation. 
Finally,  after  some  weeks  of  careful  inquiry,  it  was  decided 
that  the  trouble  was  caused  by  the  evolution  of  poisonous 
gases  from  591  barrels  of  high-grade  ferrosilicon,  stored 
in  the  hold  immediately  below  the  steerage  quarters. 

2.  Kcadby  canal  boat. — In  October,  1905,  an  English 
doctor  found  a  family  on  a  canal  boat  seriously  ill  from 
some  unknown  cause.  The  two  children  diedi  and  the 
parents  suffered  severely,  but  recovered.  A  peculiar 
and  very  pronounced  smell  was  noticeable  in  the  cabin, 
and,  on  examination,  five  tons  of  high  grade  ferrosilicon 
packed  in  boxes  was  found  in  the  cargo.  On  analysis,  the 
ferrosilicon  showed  the  presence  of  7%  calcium  and  1100 


carbon  (phosphorus  not  determined)  ;  and  it  was  shown 
that  the  weather  was  wet,  and  that  it  had  been  necessary 
to  cover  the  cargo  with  sail  cloths,  to  protect  it  from  the 
rain.  The  coroner's  jury  attributed  the  deaths  to  poisonous 
fumes  arising  from  the  ferrosilicon,  and  reported  their 
conclusions  to  the  Board  of  Trade. 

3.  Rhine  canal  boat. — In  March.  1906,  two  children  died 
on  a  German  canal  boat,  and  their  parents,  who  stayed  on 
deck  most  of  the  time,  suffered  severely  from  headache 
and  giddiness.  On  investigation  it  was  found  that  besides 
other  cargo,  the  boat  was  carrving  750  tons  of  high  grade 
ferrosilicon,  which  was  being  brought  down  the  Rhine  from 
Switzerland  to  go  to  Essen.  The  cabin  occupied  by  this 
family  was  directly  above  the  hold  containing  the  ferro- 
silicon, and  it  was  believed  that  the  gases  had  been  drawn 
up  through  the  under  deck,  by  an  updraught  caused  by 
lighting  a  stove  in  the  cabin.  The  case  was  carefully 
investigated  by  Dr.  Lehnkening  of  Duisberg.  where  the 
family  were  treated,  and  in  his  report  he  refers  to  four 
other  eases  where  illness  and  death  had  occurred  on  Rhine 
cargo  boats,  caused  in  each  instance  by  fumes  from  ferro- 
silicon in  the  cargo. 

4.  Swedish  steamship"  Olaf  Wyjk:" — In  February,  1907, 
a  Swedish  steamer  from  Gothenberg,  with  six  passengers 
aboard,  arrived  at  Antwerp  after  a  three  days'  passage. 
Four  of  the  passengers  died  on  the  way,  and  the  captain, 
stewardess,  some  of  the  crew,  and  the  two  remaining 
passengers  were  made  seriously  ill,  but  recovered. 

One  of  the  passengers  was  a  well-known  Russian  revo- 
lutionist, escaped  from  Russia,  and  ordered  out  of  Sweden 
upon  the  demand  of  the  Russian  Government,  His  deatl 
under  these  strange  conditions  created  great  excitement 
among  the  Socialists  in  Sweden  and  elsewhere,  whi 
practically  accused  the  two  Governments  of  contriving  ai 
deliberate  murder.  A  thorough  investigation  was 
accordingly  started  in  both  Stockholm  and  Antwerp,  ar« 
after  several  months"  work  the  6-hemical  and  medical  expert 
who  were  interested  in  the  case  showed  conclusively  tlia 
the  trouble  was  caused  by  the  presence  of  15  tons  of  50°, 
ferrosilicon,  stored  in  the  hold  just  underneath  the  sleepin: 
quarters  of  passengers  and  crew. 

They  showed  that  under  the  influence  of  the  damp  air  ii 
the  hold,  aided  by  the  friction  due  to  the  motion  of  th 
ship,  this  ferrosilicon  produced  large  quantities  of  poisonou 
gases,  composed  of  95%  phosphoretted  hydrogen  and 5° 
arseniuretted  hydrogen. 

5.  Swedish  ship  "  Uleaborg." — In  May,  1908,  whi! 
this  ship  was  sailing  from  Stockholm  to  St.  Petersbur. 
nearly  all  the  crew  and  the  second  class  passengers  wei 
taken  seriously  ill.  and  two  of  them  died.  The  illness  tn 
traced  to  the  gases  evolved  from  some  45  tons  of  fern 
silicon  in  the  hold. 

6.  English  ked  "  Harry/'— In  October,  1908,  thi 
was  carrying  goods  on  the  canal  to  Sheffield,  when  th 
captain  and  mate  died,  and  a  woman  was  taken  dan;: 

ill,  but  recovered.  In  the  cargo  was  a  shipment  of  ! 
barrels  marked  "  scrap  iron,"  which,  on  investigate 
found  to  be  high-grade  ferrosilicon,  on  its  way  fr 
Antwerp  to  Sheffield.  In  a  suit  for  damages  brought  lat 
by  the  widow  against  the  shippers,  it  was  proved  in  cou 
that  this  was  the  cause  of  death. 

7.  Other  English  canal  boats. — About  this  time. 
appeared  in  a  later  investigation,  other  cases  of  poisonii 
took  place  on  canal  boats  carrying  ferrosilicon  to  Sheffiel 
In  one  of  these  two  boys,  and  in  another  two  children,  wr 
made  seriously  ill,  but  recovered,  while  a  dog  that  WM 
the  same  cabin  for  a  greater  length  of  time,  died. 

8.  English  steamship  "  Ashton." — The  last  of  this  seri 
of  accidents,  which  impressed  on  the  authorities  all  ov 
the  world  the  possible  dangers  of  ferrosilicon,  occurred 
December,  1908.  On  the  24  hours'  trip  of  ?n  Engli 
steamer  from  Antwerp  to  Grimsby,  all  the  ejnigra 
passengers  aboard,  fortunately  this  time  only  five 
number,  died  some  hours  before  reaching   port. 

The   British  authorities  at   once  started  a  mo- 
investigation,  and  it  was  soon  shown  that  the 
were   caused   by   poisonous   fumes,   mainly   consi- 
phosphoretted  hydrogen,   evolved  from  about  nine  t 
of  high-grade  ferrosilicon.  stored  in  the  hold  inimediat 
under  the  emigrants'  quarters. 


\         VWl.l  .    N    .        . 
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Alter  t  It  i—  accidonl  the  British  Government  took  up  tho 
matter  seriously.    A  committee,  oonaisting  of  Dr.  Copeman, 

.    al   Inspector  of  the   Local  Uovori nl    Board.   Mr. 

Bennett,  a  Government    Inspector  "f   Fact"  d   Dr. 

apjiointod  to  make  a  thorough  investigation  of 

Ike  whole  subject,  and  in  1909  their  report  was  printed,  OS 

a  "  Yellow  Book     of  1  !.'■  pages,  forming  a  supplement  to  the 
\iinual  Keporl  ol  the  Local  tiovcrnment   Hoard. 

British  Government  report  on  ferrotU 

This  elaborate  and  carefully  prepared  report  not  only 

-  up  the  properties,  uses  and  dangers  of  ferrosili 

but  gives  the  result  of  conferences  with  manufacturers 

of  ferrosilicon  on  tho  Continent  as  well  as  with  importers 

anil  in  Sheffield.     It  describes  the  aotion  taken 

manufacturers  and  transport  companies  in  Europe  to 

i  nis  frmn  it.  as  far  as  possible,  and  mentions 

the  official  orders  and  regulations  on  the  Btibject  in  England 

and  other  countries. 

ii-  purposes  the  most  important  part  of  the  docu- 

•     ment  is  Dr.  Wilson  Hake's  report  on  tho  chemical  invest j. 

lion  of  ferrosilicon.   upon   which  are  chiefly   based  the 

lusions   and   recommendations   with   which    the  com- 

its  investigation. 

ical  report  on  ferrosii 

This  covers  the  physical  as  well  as  chemical  examination 
tuples  of  ferrosilicon  obtained  from  English  and 
lanufaeturcrsi  and  varying  in  composition  from 
"f  silicon. 

lie  met  with  in   commercial  ferrosilicon 

committee   mentions  calcium  phosphide,  due   to   the 

luction  of  calcium  phosphate  (phosphate  of  lime)  com. 

ly  present  in  the  quartz  and  coal  of  the  raw  materials. 

-  material  is  readily  decomposed  by  moisture,  forming 

and  the  extremely  poisonous  phosphoretted  hjdrogen, 

.  nd  it   i-  mentioned  as  tho  source  of  the  latter  gas  in 

■us  fumes. 

is  sometimes  present,   probably   derived   from 

the  same  raw  materials,  in  the  form  of  calcium  ars 

which,  when  acted   on    by    water,    is  tho  source   of   the 

ctted  hydrogen  sometimes  recognised  in  the  fumes. 

m   carbidt    was  commonly   found  in  the   earlier 

specimens  of  ferrosilicon  made  in  carelessly  cleaned  carbide 

furnaces,  but  is  now  rarely   if  ever  found.     In  moisture 

Ives  acetylene,  a  gas  which  is  not  poisonous,  but  is 

inflammable,    and.    when   mixed    with    air.    is    explosive. 

The  whole  report  shows  conclusively  that  the  poisonous 

properties    are   due    to    the    evolution    of    phosphoretted 

n  by  the  action  of  water  upon  calcium  phosphide. 

I    as    an    impurity    in    the    ferrosilicon.     Special 

apparatus  was  designed  by  Dr.  Hake,   for   the   purpose 

of    determining    the     least     amount     of     this    gas    that 

could  be  produced  from  these  samples.      And  he  makes 

lareful  mention  on  page  84  that,  when  any  gas  had  been 

evolved  by  the  action  of  water  upon  one  of  the  samples, 

>f  the  flask  were  invariably  alkaline  to  litmus, 

and  that  the  water  used  contained  fret  lime. 

Influence  of  silicon   percentage  on    evolution   of  poisonous 
gases. 

While  recognising  that  the  dangers  of  ferrosilicon  were 

the  impurities  present,  and  especially  to  phosphide 

of  calcium,  the  committee  seems  to  have   made  up  its 

mind  from  the  very  beginning  that  these  impurities  were 

i  khle,    and    they    concentrated    their    efforts    in 

:ig  to  trace  a  relationship  between  the  percentage 

m,  in  the  different  samples   they   examined,   and 

he  evolution  of  phosphoretted  hydrogen. 

In  every  case  of  poisoning  that  has  been  reported  the 

in  was  high  grade,  and  when  analysis  had  been 

■   amount  of  silicon  had  been  reported  as  between 

"  and  60%.      This  committee  noticed  that  there  was  a 

Terence  in  the  physical  condition  of  the  different 

■imples    which    they    examined.     When    freshly    made. 

on  is  in  the  form  of  a  solid  mass,  with  metallic 

:  v  different  from  some  varieties  of  cast  iron. 

iganese,  and  other  iron  alloys.     This  is  particularly 

« ith  the  low-grade  ferrosilicon,  which  is  practically 

-■thing  more  than  a  highly  silieious  pig  iron.     The  very 


high  grade  ma  arial,  To.  so.  ,i»i  BO  i  ulioon,  la 

also,    while   liL'hl.    \ei\    dense    .m. I    solid.      Hut    (he    inb-r 

mediate  tirade-,  thoj   found,  are  apt   to  be  more  01      I 

porous  and  l n  atnieturo,  and  on  standing, 

marked  tendonoj  to  disintegrate,  and  break  down  into 
powder. 

With  this  disintegrating  property,  thev  also  found  an 
increased  evolution  of  poisonous  gas,  nrhiofa  they  attributed 
to  the  large  surface  of  material  exposed  to  dampness. 
And  Dr.  Hake  gives  as  his  genei 

his  examination  of  tho  64  samples  i  tcamined  by  him,  "  that 
these  might  be  classified  in  three  groups,  ui.  : — 

•■  t  lass  I..  10  to   10  m,  containing  practically  no 

poisonous  impurities,  and  nol  liable  to  spontaneous 
disintegration. 

"Class  II.,  7o  to  96%  silicon,  nol  entirely  free   from 
poisonous  impurities,  bul   also   not    liable   to  di 
apontaneoualv. 

"Class  III..  35  i ',  silicon^  containing,  in  mi 

stances,  a  considerable  proportion  of  poisonous  impurities, 
and  in  addition  being  more  or  less  liable  to  spontaneous 
disintegration." 

This  conclusion  about  the  dangerous  influence  of  certain 
percentages  of  silicon  was  further  emphasised  in  the 
elaborate  and  highly  technical  report,  contained  in  the 
same  "  Yellow  Book."  upon  the  "  composition  and  struc- 
ture of  ferrosilicon."  by  Mr.  Bennett.  He  closed  his  , 
with  the  following  statement — " The  amount  of 
sriven  off  by  different  grades  of  ferrosilicon  depends  not 
only  on  the  impurities  present  in  the  materials  used  in  tho 
electric  furnaces,  but  also  on  the  physical  properties  of  the 
alloys,  in  consequence  of  which,  in  certain  i  sS  0f 

moisture  is  afforded  to  a  much  larger  extent  of  surface." 

The  final  conclusion  of  the  committee  was  that  it  was 
impossible  to  control  the  poisonous  properties  of  ferro- 
silicon bv  any  care  with  regard  to  pure  raw  materials  : 
that  practically  all  ferrosilicon  of  the  60%  grade  was 
liable  to  give  off  poisonous  gases  when  exposed  to  moisture  : 
that  low  grade  ferrosilicon  (10  to  16%)  did  not  evolve 
these  gases,  even  in  the  presence  of  moisture  ;  that  certain 
grades  of  electric  furnace  ferrosilicon  were  practically  quite 
innocuous,  these  grades  being  30%  and  under,  and 
probablv.  though  not  so  certainly,  7ii"„  and  over. 

Therefore,  in  view  of  the  fact  that  the  dangerous  L'rad,  B 
were  apparently  not  essential  in  the  iron  and  steel  industry, 
except  perhaps  for  making  basic  steel,  they  advised  "that 
the  production  of  this  alloy  of  grades  ranging  between 
these  percentages  should  be  discontinued  in  the  future. 

They  also  urged  the  iron  and  steel  men  who  used  ferro- 
silicon'to  assist  bv  limiting  their  orders  to  the  safe  grades. 
and  thev  suggested  the  following  regulations,  which 
were  officially  adopted  by  the  Board  of  Trade. 

Board  of  Trade  Regulations. 

1.  That  the  ferrosilicon  should  be  broken  into  pieces 
of  the  size  usually  sold,  and  stored  in  the  works,  exposed 
to  air,  for  at  least  a  month  before  shipment. 

2.  Kach  package  to  be  marked  in  bold  letters,  with  the 
name  and  percentage  grade  of  the  material ;  the  name 
of  works  where  produced,  the  date  manufactured,  and  the 
date  of  shipment. 

3.  Its  carriage  on  passenger  ships  to  be  prohibited.  On 
cargo  vessels  it  should  be  stored  on  deck,  or  in  well- 
ventilated  holds,  separated  from  quarters  of  the  crew  by 
air-tight  bulkheads. 

4.  The  same  rules  to  apply  to  river  and  canal  barges 
as  to  sea-going  vessels. 

5.  Storage  places  for  ferrosilicon  at  docks  or  at  works 
where  usedt  to  have  free  access  of  air,  and  to  be  away  from 
work-rooms,  mess-rooms,  offices,  etc. 

Further  regulations  with  regard  to  ferrosilicon. 
As  a  result  of  this  very  thorough  and  elaborate  govern- 
ment investigation,  the 'attention  of  iron  and  stevl  men 
and  of  shipping  agents,  all  over  the  world,  was  called 
to  the  dangerous  properties  of  ferrosilicon.  In  France 
a  committee  of  manufacturers  studied  the  whole  matter 
very  thoroughlv  and  in  their  report,  which  appeared  soon 
after  the  English  "Yellow  Book.'  they  confirmed  the 
conclusions  reached  in  the  latter.     Everywhere  in  Euroi  e 
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it  was  conceded  that  the  grades  between  30  and  70% 
were  dangerous,  and  must  be  manufactured,  transported, 
and  used  as  little  as  possible. 

The  United  States  still  persisted  in  calling  for  these 
grades,  and  it  was  found  very  difficult  to  supply  them. 
Some  manufactures  tried  shipping  it  in  lumps  carefully 
coated  with  paraffin,  to  protect  it  from  moisture,  to  the 
great  annoyance  of  the  steel  workmen  who  had  to  shovel 
it  into  the  melting  pots.  Others  proposed  using  tight 
iron  barrels  filled  in  with  low  flash  point  paraffin  oil. 

Later  Board  of  Trade  Regulations. 

In  July,  1912,  the  British  Board  of  Trade  issued  an 
order,  which  took  the  place  of  their  previous  orders  on 
ferrosilicon,  issued  in  September,  1907,  March,  1909,  and 
February,  1910,  and  which  is  still,  I  believe,  in  force. 
In  this  shippers  were  warned  that  the  carriage  of  ferro- 
silicon between  30  and  70%  was  highly  dangerous,  and 
was  prohibited  on  both  cargo  and  passenger  vessels. 
Above  and  below  that  grade,  it  could  be  carried  on  deck, 
on  either  passenger  or  cargo  boats,  if  broken  in  pieces 
and  stood  for  a  month  before  shipment  and  packed  in 
strong  wooden  cases  pierced  with  holes  on  each  side  and 
properly  labelled ;  when  carried  on  a  deck  with  sleeping 
accommodation  it  must  be  separated  from  the  nearest 
cabin  by  clear  space  of  at  least  six  feet. 

On  cargo  vessels  it  might  also,  after  complying  with  the 
above  conditions,  be  carried  in  adequately  ventilated 
places  under  deck;  but  it  must  then  be  separated  by  air- 
tight bulkheads  from  any  quarter  occupied  by  crew  and 
from  any  food-stuff  or  other  cargo  liable  to  be  damaged 
by  poisonous  fumes. 

United  States  Regulations. 

In  this  country  the  government  authorities  issued 
much  simpler  orders  on  the  subject.  On  February  24th, 
1912,  the  Register  of  the  Treasury  Department  at 
Washington,  issued  an  order  in  which  he  "holds  ferro- 
silicon to  be  a  dangerous  article,  not  transportable  on 
passenger  vessels." 

A  letter  dated  March  1st,  1912,  received  by  one  of  the 
great  trans-atlantic  steamship  companies,  from  the 
Department  of  Commerce  and  Labour,  contains  the 
following  ruling.  "  The  matter  of  whether  ferrosilicon, 
packed  in  casks,  may  be  transported  on  steamers  carrving 
passengers,  having  been  under  consideration  by  the 
Department  under  date  of  February  24th,  1912,  File  No. 
47911,  this  Bureau  advised  the  Collector  of  Customs,  at 
New  York,  that  "  in  the  existing  condition  of  the  law, 
therefore,  as  I  understand  it,  the  transportation  of  ferro- 
silicon in  any  form  on  steamers  carrying  passengers  is 
unauthorised.' 

Steamship  companies'  rulings. 

Besides  these  government  orders,  the  different  trans- 
portation companies  have  adopted  special  rules  and 
regulations  of  their  own  upon  the  subject  of  carrying 
ferrosilicon,  these  applying  not  only  to  the  importation  of 
it,  but  also  to  its  exportation,  and,  in  some  cases  at  least, 
covering  a  strangely  wide  range,  of  articles. 

As  far  as  can  be  learned  by  careful  inquiry  these  rules 
have  not  been  due  to  any  action  on  the  part  of  insurance 
agents.  At  the  office  of  the  Board  of  Marine  Under- 
writers of  New  York,  in  the  spring  of  1914,  neither  the 
secretary  nor  any  of  his  staff  had  ever  heard  of  any 
danger  of  any  sort  connected  with  the  transportation  of 
ferrosilicon,  and  positively  refused  to  believe  that  there 
was  anything  at  all  unusual  connected  with  it.  A  few 
months  earlier  a  friend  in  the  office  of  a  large  underwriting 
house  obtained,  in  a  few  minutes,  over  the  telephone, 
an  offer  of  insurance  for  a  large  lot  of  ferrosilicon,  from 
Antwerp  to  New  York,  at  the  rate  of  25  cents  per  SI 00. 

It  was  a  very  different  question,  however,  when  it  came 
to  asking  for  transportation  for  this  same  material  from 
the  various  steamship  companies.  All  of  them  refused 
to  take  it,  absolutely,  on  cargo  as  well  as  passenger 
vessels,  and  he  was  assured  that  the  only  way  to  bring  it 
over  would  be  by  a  special  arrangement  with  some 
"  tramp  "  cargo-boat. 


At  many  of  the  offices  reference  was  made  to  a  book, 
"  Dangerous  Goods "  published  in  Antwerp,  1910,  by 
Dr.  Julius  Aeby,  consulting  chemist  to  one  of  the  great 
transatlantic  lines.  On  page  172  is  the  following  : — 
"  Ferrosilicon — solid — may  give  off  poisonous  and  ex- 
plosive gases  (arseniurettcd  and  phosphorettcd  hydrogen). 
Has  been  the  cause  of  several  accidents  with  mortal  issue. 
It  seems  that  the  brands  containing  15%  silicon,  or  less, 
are  not  dangerous." 

But,  not  content  with  this,  on  pages  166  to  171  inclusive, 
and  173  and  174,  are  the  references  to  the  following  : — 
"  Ferro-chrome-nickel ;  ferro-manganese-silicon ;  fcrro- 
mangancce;  ferro-molybdenum;  ferro-phosphorus ;  ferro- 
tungsten;  and  ferro-vanadium."  Each  one  of  these  eight 
different  alloys,  produced  in  different  parts  of  the  word. 
and  of  great  importance  in  many  different  branches  of 
the  steel  a.id  iron  industry,  is  carefully  included  in  thif 
standard  Reference  Book  on  Dangerous  Goods  with 
one  and  the  same  statement  made  about  each  of  them  : 
"  Ascertain  if  it  does  not  show  the  same  danger  as  ferro- 
silicon." 

Silicon  metal. 

To  show  how  far  this  scare,  originating  in  the  accidents- 
caused  by  ferro-silicon,  has  spread  so  as  to  interfere 
with  the  ordinary  rules  governing  transportation,  the 
officers  of  one  of  the  great  transatlantic  lines  showed  me 
some  interesting  correspondence  on  the  subject  of  silicon 
metal. 

In  the  autumn  of  1909  the  Carborundum  Company  of 
Niagara  Falls  had  an  order  from  the  continent  for  some 
of  this  material,  and  wrote  a  careful  letter  to  the  steamship 
company  to  see  if  they  would  transport  it  for  them. 
They  explained  that  the  material  was  made  from  pun 
glass  sand  and  pure  coke,  was  extremely  resistant  to  all 
sorts  of  outside  influences,  such  as  air,  heat,  moisture, 
acids,  etc.,  and  they  sent  them  samples,  for  examination, 
with  the  accompanying  analysis,  as  follows :  silicon, 
92-56,  iron,  3-09,  aluminium,  2-75,  carbon,  1-60. 

This  letter,  with  sample  and  analysis,  was  forward'-'' 
to  Dr.  Aeby,  and  in  November,  1909,  his  answer  arrived 
as  follows  :  "  As  in  the  case  of  all  products  manufactured 
by  the  electric  current,  this  metrl  contains  traces  ol 
carburet,  phosphorus  and  arsenic,  and  in  view  of  the 
accidents  which  this  silicon  metal  has  caused,  you  wil 
readily  understand  that  I  do  not  care  to  give  you  a: 
absolute  guaranty  of  this  metal  being  '  not  dangerous.' 

"  It  is  particularly  impossible  to  base  an  opinion  on  : 
few  grams  only,  whether  a  quantity  of  several  tons  wi! 
stand  the  movements  of  a  vessel. 

"  As,  however,  the  metal  i.'  very  hard,  and  these  trace 
are  so  small,  I  think  there  is  no  great  risk  in  carrying 
it,  especially  if  the  manufacturer  guarantees  its  inoffensive 
ness. 

"  Yours  truly,"  etc. 

As  a  result  of  this  report  the  shipment  was  refused. 

What  is  the  real  cause  of  danger  in  ferrosilicon  ? 

After  studying  carefully  all  the  published  informatio 
I  could  obtain  on  the  subject  of  the  poisonous  propertii 
of  ferrosilicon,  it  seemed  to  me  that  one  important  par 
.of  the  problem  had  not  had  sufficient  attention  given  to  h 

The  English  investigators  seem  to  have  assumed  thi- 
the  dangerous  constituents  were  a  necessary  part  of  a 
commercial  ferrosilicon,  and  that  the  only  thing  thi 
could  do  was  to  find  out  what  were  the  conditions  undc 
which  these  supposedly  necessary  impurities  could  do  tl 
least  harm. 

This,    however,    is    not    the    case.     In    perfectly   pui 
ferrosilicon,  consisting  solely  of  iron  and  silicon,  just  i 
in  the  silicon  metal  mentioned  above,  consisting  s 
silicon,  iron,  aluminium  and  carbon,  there  is  -absolute 
nothing  which  can  give  rise  to  any  poisonous  gases. 

Surely,  therefore,  the  simplest  and  most  scientit 
way  ofattacking  this  problem  is  to  find  out  first  of  a 
what  the  dangerous  constituents  really  are — and  then  I 
see  if,  by  the  natural  laws  of  trade,  if  possible,  and  if  n 
by  regulations  and  legislation,  these  dangerous  coi 
stitucnts  cannot  be  kept  out  of  the  commer'i.l  article. 
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7'.   Jonijtrou*  constituents. 
Then  is  no  question,  after  looking  over  the  evidence, 
that   the   poisonous   gases  evolved   from   ferroailioon   are 
composed     always     of     phosphoretted     hydrogen,     with 

maUy  small  amounts  »>f  arseniuretted  hydrogen 

N on  phosphoretted  hydrogen  can  only  be  found  in  the 
of  phosphorus  ;    ami,  to  give  off  this  gas  under 
Ute  influence  of  moisture,  the  phosphorus  must  b.    com 
bined  with  calcium  in  the  hum  of  calcium  phosphide. 

The  presence  of  phosphorus,  alone,  in  ferroailioon  would 
i.t-t  U-  objectionable.  Cast  iron  used  for  delicate  casting, 
.  (ton  contains  1  * ' , .  it  niorc  <>f  phosphorus,  and  yel  we  do 
ii.  t  bear  of  rocks  being  poisoned  by  sitting  near  the 
kitchen  Btoves  on  a  damp  day.  Fcrro-phosphorus  in 
now  being  made  with  over  25%  of  phosphorus  in  it,  and 
in  reports  have  come  in  about  its  giving  oil  poisonous 
Inmcs. 

Hut  every  chemist  kn.«s  that  calcium  phosphide  in 
the  presence  of  water  gives  olT  phosphoretted  hydrogen. 
Kvi'i'..  as  before  mentioned,  in  the  Vellow  Hook  notice  is 
of  the  presence  of  lime  (calcium  hydroxide)  in  the 
water  in  every  experiment  where  this  gas  was  evolved 
from  a  sample  of  ferrosilicon. 

With  regard  to  the  arseniuretted  hydrogen  the  ease  is 
much  the  same.  Unlets  arsenic  is  present,  ami  present 
in  some  combination,  such  as  calcium  arsenide,  which 
uill  decompose  when  acted  on  by  water,  no  arseniuretted 
hydrogen  can  lie  evolved.  And  the  disintegration  of  the 
con,  so  strongly  dwelt  upon  in  the  Vellow  Book 
ai  a  cause  of  danger,  is  probably  due  to  the  presence  of 
these  unstable  calcium  compounds  in  the  impure  ferro- 
>  licon  rather  than  to. the  particular  percentage  of  silicon 
present. 

Ifthoc  ons  are  correct,  it  would  naturally  follow 

(hat,  to  prevent  accidents  from  the  shipment  and  use  of 
ferrosilicon.  the  first  thing  to  do  is  to  keep  out  of  the 
material  the  impurities     phosphorus,   arsenic,   and  cspe- 

ally  calcium— which  are  responsible  for  the  evolution  of 
eas    3,  and  that  only  in  case  this  is  impossible 
*  it  important    to   pay  attention   to  the  question  of  the 
■  iicon  content. 

Experience  of ferrosilicon  manufacturirs  in  the  V  > 

That  this  method  of  avoiding  accidents  is  not  impossible 
I  shown   by   what   has   been   thus   far   accomplished   in 
America.     In  1907,  when  the  Electro-Metallurgical  Com- 
pany began  to  make  ferrosilicon  at   Niagara  Falls,   they 
utered   a    market    already    controlled    by    cheap    foreign 
■ompetitors,  who  at   once   began  to  cut    prices,  so  as  to 
owe  them  out  of  the  business.      Very  sagaciously,  they 
m-t  this  competition  by  supplying  a  particularly  accept- 
ible  article,  rather  than  by  cheapening  the  price  at  the 
xpense  of  quality. 
The  steel  people,  as  before  stated,  needed  their  forro- 
licon  in  the  form  of  solid  lumps,  of  uniform  composition, 
•ntaining  not  very  far  from  50%  silicon.     It  was  of  little 
t  no  importance  to  them  if  they  got  60%  or  even  higher, 
roi  (tied  the  price  per  unit  was  the  same,  and  the  percentage 
■1  not  vary  more  than  1  or  2",,  from  one  lot  to  another. 
is  of  great  importance  to  them  to  have  it  in  lump 
cm,   and    they    had    been    frequently    bothered    by    the 
uropean  ferrosilicon  d's'iitegrating,  on  the  long  journey, 
efore  it  reached  them. 

Influence  of  silicon  percentage  upon  disintegration. 

As  a  result   of  several  years'   close  study   of  the  d:s- 
itcgration    problem    from    a    practical    standpoint,    the 
agara  Falls  people  differ  widely  from  the  English  com- 
as regards  the  importance  of  the  percentage  of 
Their  experience  has  shown  them  that  there  is 
i   undoubted    tendency    to    disintegrate   in    the    grades 
pptOMhiiis  50%.     This  is  most  marked  a  little  higher  on 
ic  scale,  the  worst  grade  of  all  being,  in  their  opinion. 

f  silicon. 
This  disintesrration  does  not  take  place  at  all.  they 
cl&re,  even  at  this  point,  without  the  presence  of  phos- 
u.rus  and  calcium,  as  is  shown  by  the  perfect  condition, 
i  months  and  years,  of  numerous  samples  of  this 
"duct.  But  small  amounts  of  impurities  which  would 
't  affect  the  harder  and  more  resistant  grades,  of,  sav. 
1  over,  or  30%  and  under,  would  cause  the  50% 
ade  speedily  to  fall  to  pieces. 


To  avoid   tins  disintegration,   thorefbre,   ami    without 

any  particular  thought   "I  duigel   to  workmen  ..r  ham  1 1'  I  -. 
a  matter  u  Inch  at  that  lime  was  ban  lv  Doming  into  not  i'  '  . 

the  Niagara  people  decided  to  make  tie-  greatest  efforts 
to  use  pure  raw  materials,  ami  particularly  to  avoid  the 
presence  of   phosphorus   and   later  of  lime.     Instead   of 
scrap  iron  or  of  iron  ore,  both  of  which  are  liable  to  contain 
much  phosphorus,  they  used  Bteel  scrap,  which  is  pnu 
tically    free   from    it.      For   fuel   tiny    used   only   the    very 
beat   and  purest   metallurgical  ooke,   and   for  the  silii 
they  bunted  far  and  mar  and  finally  bought  a  quarry  for 
themselves,    of    an    extremely    pin.'    grade    of    quart 
instead  of  buying  at  maofa  h-ss  expense  in  the  open  market. 

Kver  since  they  started  they  nave  k.  pt   tic  percent* 
of   phosphorus  in   their    product    below    0-03%,    with    'In- 
most satisfactory  results.      1  have  been  unable  to  find  ' 
a   single    case    has   ever    been    reported    of    poisoning   or 
explos:on,    in    connection    with    ferrosilicon    in    Ami  I 
since  the  landing  of  the  s.s.    Vadcrland.   in    l!»0."t.      Since 
they    began    to    produce  it  in   Niagara   Falls,    no   case   of 
po  soiling,  they  declare,   has  occurred  at    the  works;  anil 
carefid  inquiry  from  the  offices  of  the  United  States  Steel 
Company,  and  from  freight  agents  connected  with  land 
and  water  transportation  on  and   near  the  Orcat    Lakes, 
bos  failed   to  disclose   records   of   any   trouble   connect..! 
with  its  shipment  or  use. 

Much  the  same  record  holds  good  with  regard  to  the 
disintegration.  For  seven  years  the  Electro-Metallurgical 
Company  have  been  manufacturing  and  selling  from 
10,000  to  15,000  tons  a  year.  This  material  has  been 
stored  in  the  open  air  for  weeks,  sometimes  for  months 
before  shipment.  It  has  been  packed  in  packages  Qi  ' 
airtight,  and  shipped,  without  special  precaution  to  avoid 
dampness,  for  long  d:stances  on  land  and  water,  and 
stored  for  indefinite  periods  before  using  and  yet.  although 
of  the  particular  50%  grade,  which  the  European  in\  ■ 
gators  have  found  so  liable  to  disintegrate,  this  has 
remained  in  lump  form  until  used. 

Specimens  of  every  batch  have  been  kept  at  their  office 
in  Niagara  from  the  time  the  Company  started,  and  these, 
too,  show  no  signs  of  disintegration. 

On  one  occasion,  however,  they  did  have  some  trouble. 
They  started  to  use  a  new  brand  of  coke,  equally  low  in 
phosphorus  with  that  they  had  been  in  the  habit  of  using, 
and,  after  standing  for  a  few  days  in  the  open  air.  the 
ferrosilicon  made  with  this  began  to  crumble  and  break 
down.  .They  at  once  investigated  the  matter,  and  found 
that  while  there  was  no  increase  in  phosphorus,  the  ash 
of  the  new  coke  showed  a  much  greater  percentage  '  f 
calcium  than  the  former  fuel,  and  on  cutting  this  out  the 
trouble  was  at  once  remedied. 

As  a  rule  the  calcium  in  both  ash  and  silicon,  being  due 
probably  to  the  presence  of  calcium  phosphate,  had 
varied  in  proportion  with  the  phosphorus  present.  But 
this  case  put  them  on  their  guard,  and  since  then  they 
guard  against  the  presence  of  call  turn  even  more  carcfully 
than  phosphorus. 

ilar  experience  of  Canadian  manufacturers. 

The  Electro-Metals  Company,  which  started  their  works 
at  Wetland,  <  intario,  a  couple  of  years  after  the  Niagara 
Fall;  people  began,  were  sufficiently  intelligent  t..  work 
out  the  problem  in  the  same  way.  Thej  could  not  find 
sufficient  market  for  thcr  output  in  Canada,  and  when 
shipping  into  the  United  States,  had  to  compete  with  the 
United  Stat,  s  product,  and  face  the  tariff,  as  well,  at  lirs* 
of  S4  a  ton.  then,  in  1909,  changed  to  20%  ad  inlorem. 
and  later  reduced  to  1". " 

They  could  not  possible  compete  by  means  f  an  interior 
product.  And  so  they,  too,  from  the  time  they  started, 
have  taken  the  greatest  i  pore  raw  materials. 

free  from  ph.  sphorus  and  calcium.  They  use  roasted 
Rio  Tinto  ore  instead  of  the  scrap  si  -'illy  used 

by  the  Niagara  people.  But  they  take  the  same  pre- 
cautions with  regard  to  thcr  fuel  and  silica,  and  obtain 
equally  satisfactory  results,  with  a  50%  product.  They 
have  never  had  anj  trouble  with  either  poisonous  gases  or 
dsintegration.  and  they  ship  their  ferrosilicon,  after 
standing  in  the  factory  yard,  in  loose  barrels  or  even  in 
burlap  bags,  without  any  danger  of  losing  any  in  the  form 
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of  dust  or  powder  on  the  way.  and  without  any  com- 
plaints from  their  customers  of  its  arrival  in  powdered 
form. 

They  informed  me  that  the  only  experience  of  the  action 
of  phosphorus  and  calcium  which  they  could  report  was 
that  one  of  their  customers,  probably  a  cast  iron  man. 
wished  his  ferrosilicon  in  granules,  not  in  lumps.  And. 
to  avoid  the  trouble  of  fitting  up  a  crusher  for  his  par- 
ticular order  they  ran  out  a  batch  for  him  once  or  twice 
a  year,  containing  some  phosphide  of  calcium.  This  is 
stored,  separately,  in  the  yard,  and  wetted  down  or  exposed 
to  rain,  with  the  result  "that  in  a  few  days'  time  it  falls 
into  powder. 

I  was  interested  to  learn  that  the  Canadians,  too,  had 
been  touched  by  the  attitude  of  the  shipping  authorities. 
A  considerable  order  for  ferrosilicon  recently  came  to  them 
from  Japan,  not  only  important  in  itself,  but  of  consider- 
able interest  as  possibly  the  starting  point  for  a  valuable 
export  business.  Unfortunately,  on  account  of  trans- 
portation restrictions,  it  proved  to  be  impossible  to  ship 
it  there,  and  the  order  had  to  be  cancelled. 

Conclusion. 
As  a  result,  therefore,  of  all  the  information  that  I  have 
been  able  to  gather,  it  seems  to  me  that  it  would  be  a 
decided  mistake  for  the  United  States  to  follow  the  foreign 
regulations  with  regard  to  the  manufacture  and  shipment 
of  ferrosilicon,  based  upon  the  supposition  that  the  grades 
commonly    used    (containing    between    30    and    70%    of 


silicon)  are  necessarily  dangerous.  It  seems  to  me  that 
this  supposition  is  distinctly  erroneous,  and  that  the 
danger  attaching  to  much  of  the  foreign  ferrosilicon  has 
been  due,  not  to  the  percentage  of  silicon,  but  to  the 
presence  of  avoidable  impurities — phosphorus,  arsenic,  and 
especially  calcium. 

In  the  United  States  and  Canada  the  natural  laws  oi 
trade  have  in  this  particular  instance  brought  about,  B 
satisfactorily  as  government  regulations  could  do,  the  usi 
of  pure  materials  and  the  production  of  a  safe  and  stabb 
article.  And,  in  my  opinion,  it  is  greatly  to  be  regrcttci 
that  the  export  of  this  pure  ferrosilicon  is  hampered  b\ 
foreign  regulations  based,  I  must  conclude,  upon  insufficien 
investigation. 


THE  CHEMISTRY  OF  PINE  OIL 

BY   MAXIMILIAN  TOCH. 

(This  J.,  1914,  pp.  576-578). 

Erkat  v. 

P.   576,  eol.  2,  line  7  from  bottom — for  "  1  in 
"  1  foot." 

P.  577,  cjI.  2,  line  19  from  bottom — for  "jelly 
"  colloid." 

P.  578,  col.  1,  for  the  b-tt-.m  sp.  gr.  "  0-9583  "  in  col 
of   'Analyses  of  Pine  Oil,"  read   '0-9383." 
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Patents. 

Separation  of  liquid  suspensions.     The  British  Thomson- 
Houston   Co.,   Ltd.,   London.     From   General   Electric 
N.Y.,    U.S.A.     Eng.    Pat.  13,4(55, 


Co..    Schenectady, 
June  10,   1913. 


The  liquid,  e.g.,  oil  containing  drops  of  water  in  suspension, 
is  passed  through  a  metal  tube,  provided  on  the  outside 
with  a  number  of  discharge  points,  into  the  lower  part  of 
a  cylinder  of  glass  or  other  dielectric  material  coated  on 
the" outside  with  metal.  The  oil  returns  upwards  through 
the  annular  space  between  the  tube  and  the  cylinder,  and 
is  subjected  to  electric  discharges  produced  by  connecting 
the  metal  tube  and  the  outer  metallic  coating  with  a  source 
of  alternating  current  of  about  15,000  volts.  The  separated 
water  sinks  to  the  bottom  and  is  discharged,  whilst  the 
purified  oil  flows  awav  from  the  top  of  the  cylinder. 

— W.  H.  C. 


Furnace  ;    Regenerative .     J.   Reuleaux,   Assignor  to 

A.    Laughlin,    Pittsburgh,    Pa.     U.S.    Pat.    1,098,171, 
May  26,"  1914  j  date  of  appl.,  Oct.  23,   1913. 

A  descending  flue  from  the  furnace  opens  laterally  into 
a  slag  and  dust  pocket  in  a  regenerative  chamber.  A 
passage,  which  may  be  subdivided  into  narrow  channels, 
rises  from  the  pocket,  and  leads  to  chequer-work  through 
which  the  waste  gases  then  descend. — O   E.  M. 

Kiln  and  heater  ;  Combination .     C.  D.  Allan,  Chicago, 

111.  U.S.  Pat  1,099,632,  June  9,  1914;  date  of  appL, 
Dec.  26,  1913. 
The  stack  extending  above  the  inner  crown  of  the  kiln,  is 
surrounded  by  an  enclosed  tubular  water  heater,  with 
which  it  communicates  by  adjustable  openings,  and  has 
a  damper  at  the  top.  A  chamber  in  two  compartments 
with  an  adjustable  port  between  them  and  openinginto  the 


heater  and  the  stack,  which  may  be  separated  by  I 
annular  space,  mav  be  placed  at  one  end  of  the  heater. 

—0.  E.  M. 

Drutr  ;    Rotary .     W.    E.    Priiidle,   Manitowoc,   Wi 

U.S.  Pat.  1,098,402,  June  2,  1914  ;   date  of  appl..  Ap 
23,  1913. 

Hot  air  is  drawn  from  a  chamber  surrounding  the  fe< 
end  of  an  outer  shell  through  a  concentric  inner  shell 
the  unenclosed  end  of  the  outer  shell,  and  back  throu; 
the  annulus,  containing  the  material  to  be  dried,  betwc 
the  shells.— 0.  E.  M. 

Dryer  [for  purified  air].  J.  C.  Fleming,  Boston.  Ma 
U.S.  Pat.  1,099,122,  June  2,  1914;  date  of  appl.,  J.' 
22,  1913. 

Air  is  passed  through  a  purifying  liquid,  and  through 
dryer  containing  animal  charcoal  packed  between  ini 
and  outer  perforated  walls  within  a  casing.  The  charci 
may  be  heated. — O.  E.  M. 

Clarifying  liquids  and   thickening  pulps  ;    Apparatus 

H    B.  Lowden,  Assignor  to  Colorado  Iron  Woi 

Co.,  Denver,  Colo.  U.S.  Pat,  1,098,812,  June  2,  191 
date  of  appl.,  Dec.  27,  1912. 
In  a  settling  and  separating  tank  the  solids  are  moved  t 
submerged  outlet  by  a  rake  which  is  raised  at  the  end  a 
lowered  at  the  beginning  of  its  working  stroke  and  actual 
from  above  by  connections  surrounded  by  partition?  w'h 
prevent  agitation  of  the  supernatant  liquid. — 0.  E.  M 

Pulps:    Apparatus  for  thickening .     J.  E.  Bothwl, 

Butte.    Mont.,   Assignor  to  Colorado  Iron  -Works  I 
Denver,  Colo.     U.S   Pat.  1,099,396,  June  9,  1914  ;  d 
of  appl.,  Sept.  18,  1913. 
The  thickened  pulp  is  raised  by  a  pump  or  air  lift  from 
bottom  of  a  tank  to  a  receptacle  which,  through  adjusts  i 
openings,  delivers  part  of  it  for  use  and  returns  the  '-v 
to  a  space  enclosed  by  a  partition  within  the  tank. — 0.  E  ■ 
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■-jrating    and    concentrating    apparatus    [for    ca 

II.     I\.     Moor.-.     Berlin,     N.H.      I  '.>.      Pat. 
■  inn.-  2,  191  I  ;  date  of  nppl.,  Dec.  12,  1910. 

pum-ied  t brunch  a  scries  ■  if  i'\li  nisi  oil 

i,  the  lower  ends  of  w  hii  li  are  in  the  form  "1 

mirs  and  winch  have  submerged  vertieal  tubes 

paasiuj  through,  .ind  heated  by,  the  condenser  attached  to 

itor.     The    last    evaporator    is 

o.  K   M. 

winding  apparatus  :    Method  of  applying . 

H.  K.  Hitchcock,  Tarentum,  Pa.     U.S.   Pat.   1,099,366, 
!>,  L9U  :   ■!  il„  Julv  31,  1911.     Renewed 

Mar.   27,   1914. 

o  material  for  grinding  machines  is  fed    n    i 
mass  into  the  top  of  a  hopper  with  sides  converging  down- 
wards and   provided   with   an   outlet   at    the   bottom.     A 
stream  of  water  is  injected  into  the  hopper  from   below 
'  ly  and  uniformly  carries  the  abrading  material  m 
from  the  hopper  to  the  grinding  machine. 

W.  C.  If. 

i  .dimes;    Process  of  and  apparatus  far .     C. 

Butters.  Oakland,  Cal.  L'.8.  Pats.  1,100,217,  June  10, 
1014;  date  of  appl.,  M.iv  26,  1913;  1,100,218  and 
1,100,219,  June  16,  1914  ;  date  ol  appl. .June  11,  1913  ; 
1,000,220,  June  16,  1"]  t  ;  date  of  appl.,  June  14.  1913  ; 
1,100,221  and  1,100,222,  June  16,  1914  :    date  of  appl.. 

18,  1913  and  1,100,223,  June  16,  1914;  date  of 
Oct.  22,   1913. 

n  filter-leaf  is'provided  with  an  air-escape  valve, 
i  water-supply  pipe  and  a  liquid-pressure  equalising  valve, 
o  that  after  the  cake  has  been  formed,  water  can  be 
.dmitted  into  the  interior  of  the  filter-frame  to  saturate 
he  filtering  medium  and  discharge  the  cake. — YV.  H.  C. 


dimes;    Apparatus   far .     W.  A.  Stedman, 

Wonder,  N'ev..  Assignor  to  The  Butters  Patent  Vacuum 
Co.     l".S.   Pat.    1,100.267,  June  16,   1914;    date 
of  appl.,  Aug.  13,  1913. 

'H*  fabric  bag  forming  the  filtering  medium  and  stretched 
n  the  frame  of  a  suction  filtering  leaf  is  made  open 
crow  the  bottom  and  is  closed  bv  the  suction  during 
ltration.— W.  H.  C. 

acMUm  :      Producing     and     maintaining     a     high . 

F\  >!.  Meyer,  Osnabruck.  Assignor  to  Sudfelt  nnd  Co., 
Melle.  Germanv.  U.S.  Pat.  1,100,694,  June  16,  1914  ; 
date  of  appl.,  bee.  16.  1913. 

is  induced  by  a  jet  of  gas.  which  is  not  condensed. 
'  a  Ppe  joining  two  vessels,  the  second  of  which  is 
Jnnected  with  a  suction  exhaust. — 0.  E.  M. 


IIA.-FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

.   Inflammability  of  mixtures  of and  various 

■■  •■     Leprince-Ringuet.     Comptes    rend.,   1914,   158, 
2001.     (See  this  J.,  1914,  737.) 

per    and    lower    limits    of    inflammabilitv     were 

itermined  for  mixtures  containing  methane  and  oxygen 

nstant  proportions.  I'H,—  20  it  and  also  varying 

if  nitrogen,  carbon  dioxide,  and  water  vapour. 

dded  nitrogen  was  to  lower  the  upper  and 

a  the  lower  limit  until  the  two  coincided  at  a  point 

nding    to    the    composition:     (CH,t-20;),    201, 

he    effect    of    carbon    dioxide    was    similar 

liferent   magnitude,  0-56  vol.   of  carbon  dioxide 

to  effect  approximately  equal  to  that  of  1   vol. 

trogen.     The   effect   of   water  vapour  could  also   be 

ed  in  a  similar  manner,  so  that  if  the  mixture. 

ire,   and   humidity    were   known,    all    necessary 

to  the  inflammabilitv  could  be  deduced  from  a 

igle  diagram.— W.  H.  P. 


Aim  ■  Formation    of 

in  the  distillai  0,  Simmorsbach,     Btahl  und 

i    an,  1914,84,  1153     1159  ind  1209—1213. 
a  differenl  coals  I  hi    •  died  the  d 

of  nitrogen  between  coke,  tar,  ammonia,  hydrogen  oyanide 
and  fn-e  nitrogen  in  the  gas  distillation  (em] 

turcs.      He     also     carried     out     experiments     "ti     the 
decomposition  of  ammonia  in  i  outset  with  coke  at  vat 
temperatures,  into  its  elements  and   to  form  hydrogen 

cyanide.      In    the    distillation    of    eoal    the    formation 
ammonia  occurs  mainly  al  a  temperature  higher  than  that 
at  which  coking  taki  i  plaxx        I  I ■■    '  imperature  of  maxi- 
mum  ammonia    formation   is   not    the  same   for  all  coal-. 
but  varies  between  800   and  900   '       The  thermal  im- 
position of  ammonia,  which  in  the  case  of  the  pun 
starts    ii    about    750     and  i«  very  rapid  at   BOO 
appreciable  below    900   I     in  the  conditions  of  dilution 
obtained  during  the  distillation  of  coal.     Tin-  hydrogen 
cyanide  formed  in  distillation  increases  with  the 
of   ammonia   and   with    rise   of    temperature,   altho 
when   pure  ammonia   is   heated   with  coke   it   reach) 
maximum  at   900°  C,      The  hydrogen  cyanide  obtain 
usually  about  1-2%  of  the  total  nitrogen  in  the  coal  and 
of   the   ammonia   formed.     Water   vapour    reduces    th  • 
cyanide    yield,    and    improves    that    of    ammonia,    while 
high   velocity   of   the   gas   has  the   reverse  effect.     The 
degree  of  subdivision  of  the  coal  has  not  orach  effect  on 
the  ammonia  yield  or  on  the  temperature  at  which  the 
eld  is  obtained. — W.  H.  P. 

Naphthenic  adds;    Behaviour  of in  the   refining  of 

kerosene  oil.  K.  l'vhala.  Petroleum,  1914,  9, 
1606—1507. 

RUSSIAN  kerosene  distillates  of  various  origin  contained 
0-2  bo  0-9%  naphthenic  acids.  On  refining  the  distillates 
with  sulphuric  acid  about  30%  of  the  naphthenic  acids 
were  sulphonated  and  dissolved.  Naphthenio  acids  separated 
from  refined  kerosene  had  neutralisation  value  294*9  and 
contained  0-77%  S,  whilst  those  separated  from  tin- 
ordinary  waste  lyes  had  neutralisation  value  260-6  and 
contained  0-31°0  S.  Naphthenic  acids  from  ken 
distillates  which  had  not  been  chemically  treated  had 
neutralisation  value  230  and  contained  0-1%  S.  When 
these  were  sulphonated  the  neutralisation  value  was 
increased  to  240  and  the  S-content  to  3-64%,  and  they 
yielded  metal  salts  of  different  character  from  those  given 
by  the  other  naphthenic  acids.  The  disagreeable  odour 
increased  with  the  degree  of  sulphonatmu,  and  this 
supported  the  view  (Z.  angew.  (hem.,  1904,  016) 
sulphur    compounds     arc    the   cause    of  the   bad  odour. 

—a  a.  m. 

Gas  analyse"  by  fractional  distillation  at  /cue  temperature*. 
Burrell  and  Seibert.     See  Will. 

PATENTS. 

Fuel  of  high  calorific  value  .  "  process  for  treat 

by    steam    and    converting     moist     organic     matter     oj 

vegetable  origin  into .     J.  Anderson,  Charkoff  and  J. 

Hippius,  St.  Petersburg,  Russia.  Eng.  Pat.  13,924, 
June  16,  1913. 
DisrxTEGKATED  peat,  moist  sawdust,  etc..  is  heated  to 
160' — 180^0.  in  a  closed  vessel  by  hi  ah -pressure  steam, 
fresh  material  being  continuously  introduced  at  tin- 
top  and  treated  material  discharged  from  the  bottom 
into  a  low-pressure  cooler,  where  it  is  cooled  by  bin* 
air  or  any  gas  other  than  steam  through  it.  From  the 
cooler  the  treated  material   passes   to   th  and 

briquetting  plant.     The  warm  gases  and  ti  v>-n 

off  from  the  cooler  are  passed  through  the  incoming  raw- 
material  in  a  pi-cheater. — W.  H.  C. 

Coal-slimes;     Dri/ina .       H.    Brum-    and     H.     I! 

Assignors  to  E.  Abreach,  NeuBtadt-on-the-Hardt,  Ger- 
manv. D.S.  Pat.  1,100,710,  June  23,  1914;  date  of 
appl",  Oct.  28,  1912. 

i  oke  breeze  is  mixed  with  the  coal  slimes,  and  the  mixture 

is  briqnetted  without  the  use  of  a   binder  by  a  slowly 

increasing  pressure. — A.  T.  L. 
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Waste  from    coalmining   and  from   coking    installation*  ; 

Utilisation     of —  by     mixing     n-ith     coal     sludge.     C. 

Hilgenstock.     Ger.  Pat.  274,103,  Not.  6,  1913.    Addition 
to  Gcr.  Pat.  272,852. 

In  carrying  out  the  process  described  in  the  chief  patent 
(this  J.,  1014,  636),  the  heavier  non-combustible  material 
is  deposited  before  the  lighter  coal  dust,  so  that  an  upper 
layer  suitable  for  gas-making  and  a  lower  worthless  layer 
are  obtained.  According  to  the  present  patent,  this 
separation  into  valuable  and  worthless  products  is  aided 
by  using  waste  poor  in  coal  to  form  the  lower,  and  waste 
rich  in  coal  the  upper  part  of  the  filtering  bed. — A.  S. 

Coke  ;  Process  for  the  production  of  strong  metallurgical 

as  free    as    possible  from    sulphur.     L.    Franck.     Ger. 
Pat,  274,853,  April  12,  1912. 

Phosphorite,  phosphatic  chalk,  apatite,  vivianite,  or 
other  form  of  calcium  phosphate,  is  added  to  the  coal 
before  coking. — A.  S. 

Retort  furnaces  for  the  manufacture  of  coal  gas,  etc.  ;  Heating 

of .     Dessauer  Vertikal-Ofen-Ges.  m.  b.  H.,  Berlin. 

Eng.  Pats.  7338  and  7466,  Mar.  23  and  Mar.  24,  1914. 
Under  Int.  Conv.,  April  14,  and  Nov.  1,  1913. 
(1)  Is  a  furnace  arranged  for  heating  at  will  with  coal- 
gas  or  producer-gas,  a  small  quantity  of  producer-gas  is 
always  used  with  the  coal-gas  in  order  to  keep  the  producer 
and  the  adjoining  conduits  hot  enough  to  enable  heating 
with  producer-gas  to  be  resumed  without  delay.  To 
prevent  an  excessive  production  of  gas  when  the  doors 
of  the  producer  are  removed  for  clinkering,  the  supply  of 
coal-gas  may  be  reduced  at  the  time,  or  the  conduits 
leading  producer-gas  to  the  furnace  may  be  throttled,  or 
they  may  be  always  of  a  suitably  restricted  area.  (2)  To 
prevent  the  production  of  luminous  flames  while  the 
furnace  is  being  heated  with  coal-gas,  the  gas  is  passed 
through  incandescent  fuel  in  the  producer,  being  admitted 
to  the  producer  at  a  point  above  the  grate. — A.  T.  L. 

Coke-oven  or  gas-furnace.  W.  Feicks,  Bloomficld.  N.J. 
U.S.  Pat.  1,098,374,  June  2,  1914  ;  date  of  app!.,  Jan.  3, 
1912. 

The  charging  orifice  in  the  top  of  a  coke-oven  or  furnace 
is  surrounded  by  a  seal,  and  a  charging  hopper  adapted 
to  be  brought  over  the  orifice,  is  lowered  so  as  to  make 
an  air-tight  joint  in  the  seal,  whereupon  further  movement 
of  the  lowering  mechanism   opens  the   honper  valve. 

— A.  T.  L. 

Coal-gas  :     Apparatus  for    manufacture    of ■.     P.    C. 

Congdon,   Atlanta,   Ga.     U.S.   Pat,    1,099,639,  June  9, 

1914;  date  of  appl.,  March  14,  1914. 
A  number  of  superposed  horizontal  retorts  are  connected 
with  a  single  vertical  pipe  leading  to  a  seal-box  above  the 
setting.  The  retorts  can  be  disconnected  from  the  gas 
up-take  by  means  of  hinged  valves  within  the  pipe,  and 
liquor  is  passed  down  the  pipe  and  on  to  the  valves  in 
order  to  keep  them  clean. — A.  T.  L. 

Gas  producer.  J.  F.  Guggolz,  Teague,  Tex.  U.S.  Pat. 
1,097,715,  May  26,  1914;    date  of  appl.,  April  2.  1912. 

The  producer  comprises  an  inclined  cylindrical  casing  ' 
having  a  grate  which  is  parallel  with  the  axis  and  is 
supported  on  transverse  partitions.  These  partitions 
divide  the  space  beneath  the  grate  into  an  air-supply 
chamber  at  the  upper  part  and  a  gas-outlet  chamber  at 
the  lower  part  of  the  length  of  the  producer  casing,  so 
that  the  gases  pass  first  upwards  and  then  downwards 
through  the  fuel.  The  fuel  enters  the  producer  chamber 
from  a  vertical  cylindrical  extension  at  the  upper  end. 

—A.  T.  L. 

Gas  producer.  E.  A.  W.  Jefferies  and  J.  R.  George, 
Assignors  to  Morgan  Construction  Co.,  Worcester.  Mass. 
U.S.  Pat.  1,097,757,  May  26,  1914;  date  of  appl., 
Dec.  1,  1910. 

The  lower  end  of  the  producer  casing  is  formed  by  a 
water- jacketed  metal  wall,  which  is  sealed  in  water  in  the 


ash-pan.  Radial  stirring  arms  which  rotate  about  a 
vertical  axis  are  arranged  within  the  lower  end  of  the 
casing,  and  the  outer  ends  of  these  arms  are  attached  to 
an  inclined  annular  band,  the  upper  edge  of  which  extends 
behind  a  conical  shield  attached  to  the  inner  metal  wall 
of  the  producer  casing. — A.  T.  L. 

Gas  producer.     H.  F.  Smith,  Lexington,  Ohio.     U.S.  Pat 

1,098,059,  May  26,  1914  ;   date  of  appl.,  Sept.  20,  1912 

The   producer   comprises   a  rectangular   casing  with  ar 

inclined  grate  arranged  along  each  of  the  longer  sidff 

A  gas-outlet  chamber  extends   centrally  across  the  tO| 

of  the  producer  parallel  with  the  longer  sides,  and  fm 

is  fed  into  the  producer  at  both  sides  of  this  chamber 

I    The  grate-bars  run  perpendicularly  to  the  length  of  th 

1    grate  and  are  oscillated  by  cams  so  as  to  work  the  fur 

towards  the  middle  of  the  producer.     A  separate  ash-pi 

with    separate    blast    supply    is    arranged    beneath   eaci 

grate— A.  T.  L. 

Gas  :     Apparatus    for    generating .     F.     D.     Shaw 

Chicago,  111..  Assignor  to  Shaw  Kiln  Co.,  Atlanta.  Gi 
U.S.  Pat.  1,098,412,  June  2,  1914;  date  of  appl 
Feb.  18,  1910. 
Liquid  fuel  is  burned  in  a  pan  arranged  in  a  recess  ope 
to  the  atmosphere  in  the  outer  wall  of  a  kiln.  A  pti 
forated  tubular  member  depending  from  the  top  of  th 
recess  and  extending  downwards  into  the  pan,  leads  to 
combustion-chamber,  from  which  the  hot  gases  pass  iut 
the  kiln.— A.  T.  L. 


Gas  producer.  A.  J.  Bassett,  Assignor  to  Sharp-Bassc 
Gas  Producer  Co..  .Milwaukee,  Wis.  U.S.  Pat.  LOSS^ 
June  2,  1914  ;  date  of  appl.,  Sept.  29,  1913. 
The  producer  casing  forms  a  jacket  which  is  dividi 
into  three  superposed  chambers  by  means  of  two  rx 
forated  rings.  Air  is  admitted  to  the  top  chamber,  mix' 
with  steam  generated  in  an  evaporating  pan  in  the  mickl 
chamber,  and  is  led  from  the  bottom  chamber  to  the  spa 
beneath  the  grate. — A.  T.  L. 

Gas-generator  :    Cupola  — ■ — .     H.  Koppers,  Essen-on-ti 
Ruhr,  Germany,  Assignor  to  H.  Koppers  Co.,  Chicaj 
111.     U.S.  Pat,"  1,099,257,  June  9,  1914  ;    date  of  apr 
Oct.  28,  1913. 
A  rotating  gas-outlet  pipe,  extending  vertically  don 
wards  and  arranged  axially  within  the  upper  part  of  t 
producer,  is  flared  outwards  at  the  lower  end  which 
provided  with  parabolic  bars  for  levelling  the  fuel  so 
to  form  a  paraboloidal  cavity  beneath  the  mouth  of  t 
gas-outlet  pipe. — A.  T.  L. 

Gas  washer.     T.  W.  Stone,  Assignor  to  The  Western  I 
Construction  Co..  Fort  Wayne,  Ind.     U.S.  Pat.  1,098,1! 
May  26,  1914  ;  date  of  appl.,  Oct.  4,  1911. 
The  washer  comprises  a  easing  containing  the  washi 
liquor,  and  two  or  more  fixed  bells,  the  lower  edges 
which  are  sealed  in  the  liquor,  the  gas  being  introdw 
into  these  bells  and  bubbling  beneath  their  low 
and    through    the    liquor.     Perforated    plates,    inclir 
downwards  and  outwards,  are  attached  to  the  outer  jri 
of  the  bells,  so  as  to  mix  the  gases  more  thoroughly  w 
the  liquor  as  they  pass  up  through  it.     These  |  I 
successively  wider  and  have  finer  perforations,  from 
lowest  to  the  uppermost. — A.  T.  L. 

Motor    spirit    similar    to    petrol:      Manufacture  -of  —  ■ 
T.  Franke,  London.       Eng.  Pats.  13.261,  June  7,  i  I 
15,459,  July  4,  1913. 
Peat   tar   is   fractionally   distilled   and    the   distUlati 
treated   with   oxidising   and   condensing  substances  ( 
peroxides,    persulphates    and    zinc    chloride,,  alumin.  i 
choride,  etc.)  to  resinfv  and  precipitate  the   homolog 
of  phenol.     The  treated  material  is  again  fractionally 
tilled  and  the  high-boiling  residue  is  heated  to  3<hi 
under  a   suitable   pressure   in   the   presence  of  Ofttal 
agents  (pyrophoric  iron,  nickel,  chromium,  or  plfttin 
to  crack  the  heavy  oil  and  form  more  motor  spirit 
J  —  W.  H.  C 
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Oily    substances ;      Fractional    distillation     of .     11. 

■  rs.  Essen  dii  tlir  Uuhr,  Gcrmunv.  Assignor  to  II. 
re  Co.,  Chicago,  III.      I'.S.  Pat,  i,09S,734,  June  2, 
l"i  I  .  .In,-  ol  appl.,  July  8,  1913. 

amheated  still  the  steam  trap  is  controlled  by  the 
ire  of  tin'  oil-vapour.  — 0.  E   M. 

Aluminium  chloride  [from   residues  from  t>     treatment  of 

'/in  iii/.il;    Uanufacturi   of       -.  A.  M.  MoAfoo, 

line,    N.J.     U.S.    I'at,    1.099,096,  Juno    2,     1914  , 
of  appl.,  Feb.   1-'.   L9H. 

.   obtained   in   the   treatment    of   petroleum   oils 

.vith  aluminium  chloride,  are  heated  (■<  remove  oil,    then 

to    a    higher    temperature    I"    carbonise    residua] 

matter,  and  treated  with  chlorine  or  a  gas   con- 

uning  chlorine. — A.  S 

lighting  and  heating  gas  or  hydrogen  ;  Process  and  appa 

manufacture  of .      IScrlin-Anhaltisehe    Mas- 

ehinenbau-Akt.-Gcs.,  Berlin.     Eng    Pat.  2054,  Jan.  2ti, 
1914.     Under  Int.  Conv.,  Jan.  27,  1013. 

InGer.Pat.  267,944  of  1913;  this  J.,  1914,  190.— T.  F.  B. 

>ft'rinination     of    inflammable     (reactire)     substance 
gaseous   mixture*.    "Ger.    Pat,    27:i,OSO.     See    XXIII. 

'rodncing  arctic   acid   and   alcohol  from    coal,   lignite,   etc. 
Qer.  Pat.  275,049.     See  XX. 


I  Bromo  iminoantht  /",  ...  ..  foi  i  — , 

Farbonfabr.  vorm.  F.  Bayot  und  <  '•).     Gor.  Pat.  2i 
Fob.  24,   1912, 

Kiio.MM-  \m\i,u  i  in  m    which    at    leas)    one 

.  position  ortho  t,»  the  amino  group  is  unoccupied,  are 

lieaied  al i  oi  with  sulphuric  acid,  phosphoric  :i  id,  tint 

chloride,  etc.,  to  a  tomporatun  '  ourabli  tothi  migration 
of  the  bromine  atom  (e.g.,  160   to  2 to  I  I    I',  li. 

.!«//,  P  (or    preparing . 

B.  Scholl.     Ger.  Pat.  274,783,  Api  1  12,  ] 

DrANTHEAQUiNONYL  derivatives  which  contain  in  each 
anthraquinone  nucleus  at  least  one  hydroxy!  group  in  an 
o  position  to  the  dianthraquinonyl  Linkage,  are  heated  to 
high  temperatures  alone  or  in  presence  oi  a  conden 
i  ;ent.  I  'ne  mol,  of  water  is  eliminated,  with  the  formation 
of  a  furane  derivative. — T.  F.  B. 

Anthraquinone  derivaliw  ;  Pi  &       fa    ,     inning  an . 

R.  Scholl.     tier.   Pat.   274,784,  April   12,   1913. 

Alizarin  or  one  of  its  salts  is  dissolved  in  a  solution  of 
potassium  hydroxide  and  treated  with  a  hypochlorite  or 
with  chlorine.  Two  alizarin  molecules  are  thus  united, 
with  the  loss  of  two  hydrogen  atoms,  to  form  tctra- 
hydroxydianthraquinonyl. — T.  F.  B. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 

'eat;     Utilisation     of    [removing     moisture    from] . 

T.   Piighy   and   G.    W.    Andrew,    Dumfries,    and    Wet 
carbonizing  Ltd.,  London.     Eng.  Pat.  ,">s7:l,  .March  10, 
1913. 


quantities  of  acid  are  added  to  the  peat   before 

ibmitting  it    to    the    processes   described   in    Eng.    I'ats. 

1,810  of  1011  (this  J„  1912,  1171)  and  or  17,427  of  1912 

1913,   1099)  in  order  to  facilitate  the  separation 

the  water  and  reduce  the  loss  of  nitrogen. — \V.  H.  C. 

'filiation  of  ca  <  substances.    H.  Clarke,  London, 

and   .1.    T.    Carmichael,    Barking.     Eng.    Pat.    20.714, 
Inly  24,  1913. 

IW-OBADI  coals  aro  prevented  from  caking  on  dis- 
llation  in  vertical  retorts,  by  being  mixed  with  either 
16  solid  residue  of  the  process  or  other  infusible  material 

non-caking  coal.  A  heated  current  of  steam  or  other 
>s  containing  hydrogen  U  passed  through  tho  mass  to 
crease  tho  yield" of  oils.— W.  H.  C. 

i'  from  hot  distillation  gases  :  /'men  and  apparatus  for 
ccocery  of .     \V.  Strommenger,  Cologne,  German  v. 

I'at,   19,955,  Sept.  3,   1913.     Under  Int.  Conv., 

28,  1912. 

k  Fr.  Pat.  461,956  of  1913  ;  this  J.,  1914,  245.— T.  F.  P.. 

\*iueing  acetic  acid  and  alcohol  from  coal,  lignite,  etc. 
Ger.  Pat.  275,049.     See  XX. 


HI.— TAR  AND  TAR  PRODUCTS. 

Patents. 

'romo-2-aminoanihraquinone  ;  Process  for  preparing . 

"inghans.     Ger.    Pat,   273,800,   Nov.    17,    1911. 

^kisoanthraqcinone    is    treated    with    one    mol.    of 
■mine  in  presence  of  an  organic  diluent,  with  or  without 
btion  of  water.     The   bromine   atom   enters   the   3- 
— T,  F.  B. 


IV.- COLOURING  MATTERS  AND  DYES. 

Diphthalylacridone.     A.  Eckert  and  O.  Halla.     Monatsh. 
Chem.,  1914,  35,  755 — 7<i::. 

On  condensing  l-amino-2-carboxyanthraquinone  with  2- 
chloroanthraquinoue,  water  is  eliminated  and  a  diphthalyl- 
acridone  is  obtained.  The  product  is  the  1. 2. .">.!>  derivative, 
since  it  can  be  synthesisod  f  rom  an  anthraquinone  2- halogen 
derivative  where  the  3-position  is  already  occupied. 
It  is  a  red  crystalline  substance  soluble  in  sulphuric  acid. 
When  reprccipitated  by  water  it  is  deposited  in  the  amor- 
phous form,  and  then  readily  forms  a  vat  from  which  cotton 
is  dyed  reddish  yellow,  changing  into  bluish-violet  on 
exposure  to  air.  The  3.4.0.7-diphthalylacridone  (see 
Ullmann  and  Dasgupta,  this  J.,  1914,  305)  can  be  pre- 
pared by  a  similar  method,  using  1-  instead  of  2- 
chloroanthraquinone.  Using  l-amino-2-niethylanthra- 
quinone  and  2-chloroanthraquinone  the  product  is  2- 
niethyl-1.2'-dianthrimide.  When  this  is  fused  with  lead 
oxide  and  potash  as  described  in  Ger.  Pat.  192,436,  a 
substance  is  obtained  the  properties  of  which  arc  quite 
different   from   those  of  the   1.2.5.0-diphthalvlacridone. 

— W.  H.  P. 

Patents. 

[Azo]   dyestuffs   capable   of  being   developed;   Process  fin- 
preparing  .     Farbcnfabr.  vorm.  F.   Bayer  und  Co. 

Ger.  Pats.  273,280,  Jan.  8,  and  273,934,  May  17,  1913. 
(1)  A  diazo  compound  of  an  aminodiarylsulphone, 
aminodiarvlsulphoxide,  or  aminodiaryl  sulphide  is  com- 
bined with  an  alkylbcnzylanilinesulphonic  acid.  The 
dvestuffs  thus  obtained  dye  wool  level  yellow  to  reddish- 
orange  shades,  which  are  faster  to  washing  and  to  fulling 
than  those  produced  by  other  dyestuffs  derived  from 
alkylbcnzylanilinesulphonic  acids."  The  aminodiarylsnl- 
phones  are  described  in  Fr.  Pat.  441.044  (sec  this  .7..  1912, 
809),  whilst  the  aminosulpho.xides  and  aminosulphides  may 
be  obtained  by  condensing  aromatic  sulphinic  acids  with 
aromatic  bases.  (2)  A  diazotised  mononitro-  or  acidyl- 
amino-ary'a  idyl  derivative  of  an  aromatic  diamino- 
sulphonicacid  is  combined  with  a  pyrazolone  or  pyrazolone- 
carboxylic  acid  derived  from  an  aminothiazole  derivative, 
and  the  nitro  group  is  reduced  or  the  acidylamino  group 
saponified.  Thus,  the  dyestufi  obtained  by  reducing  the 
compound  formed  by  combining  diazotised  m-nitrobcnzoyl- 
p-phenylenediaminesulphom'c  acid  with  the  pyrazolone 
from   a"  dehvdrothiotoluidinesulphonic   acid,   is   a   yellow 
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product,  distinguished  by  its  affinity  for  cotton  fibre  ; 
when  it  is  diazotised  on  the  fibre  and  developed  with  p- 
naphthol,  reddish  yellow  shades  are  produced. — T.  F.  B. 

A:o  dyestuffs;    Process  for  preparing .     Farbenfabr. 

vorni  F.  Bayer  und  Co.     Ger.  Pats.  274,081  and  274,082, 
March  12,  1913. 

(1)  Diazo  or  tetrazo  compounds,  or  the  intermediate  pro- 
ducts obtained  by  combining  a  tetrazo  compound  with  one 
mol.  of  an  azo  dyestuff  component,  are  combined  with 
aminonaphthols  or  their  sulphonic  acids  in  which  the 
amino  group  has  been  substituted  with  a  sulpho-o-hydroxy- 
carboxyl  group.  These  substances  are  obtained  by  con- 
densing o-hydroxvearboxylic  acid  sulphochlorides  with 
aminonaphthols  or  their  sulphonio  acids.  (2)  The  pro- 
ducts obtained  by  condensing  the  sulphochloride  of  2- 
naphthol-1-carboxylic  acid  with  ammonia,  amines, 
phenols,  aminophenols,  aminonaphthols,  or  their  sulphonic 
or  carboxylic  acids  or  other  derivatives,  are  used  as  azo 
ilvestuff  components.  The  carboxjl  group  may  be 
eliminated  if  desired. — T.  F.  B. 

Quinizarin-B-carboxylic  acid;    Process  for  preparing . 

Farbenfabr.  vorm.  F.  Bavcr  und  Co.     Ger.  Pat.  273.341, 
April  20,   1913. 

The  methyl  group  of  fj-niethylquinizarin  is  oxidised  to 
the  carboxyl  group  by  treatment  with  nitrosylsulphuric 
acid  in  sulphuric  acid  solution,  preferably  in  presence  of 
boric  acid.  The  product  may  be  used  as  a  lake  or  mordant 
dyestuff.— T.  F.  B. 

Indigoid  dyestuff e  ;  Process  for  pre pari,  ig .  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Ger.  Pat.  274.299, 
Feb.  19,  1910. 

Derivatives  of  2.3-diketodihydio-l-thionaphthene  or  its 
products  substituted  in  the  benzene  ring,  in  which  the 
2-keto-oxygen  atom  adjacent  to  the  sulphur  atom  is  re- 
placed by  an  arylido  group,  are  condensed  with  n-anthrol 
and  its  "derivatives  which  are  un6ubstituted  in  the  o- 
position  to  the  hydroxyl  group.  The  products  dye  full, 
clear,  fast  violet  shades".— T.  F.  B. 

Indigo,  its  hcmologues  or  substitution  products  ;   Process  for 


preparing 


Farbwerke  vorm.  Meister,  Lucius,  und 


Bruning.     Ger.  Pat.  273,340,  June  11,  1913. 

o-AsnxOACETOPHENONE,  or  one  of  its  homologues  or 
nucleus-substitution  products,  is  heated  with  sulphur,  with 
or  without  addition  of  a  solvent  or  diluent,  such  as«a  high- 
boiling  hydrocarbon  or  quinoline. — T.  F.  B. 

Gallocyanincs  and  their  leuco-dtrivatives  ;    Process  for  pre- 
paring condensation  products  of .     Farbwerke  vorm. 

L     Durand,    Huguenin    und    Co.     Ger.    Pat.    273,685, 
June  11,  1913.     Addition  to  Ger.  Pat.  189,940. 

Gallocyaxines  are  intimately  mixed  with  aromatic 
diamines  which  contain  at  least  one  free  amino  group, 
with  or  without  addition  of  a  diluent  and  at  the  ordinary 
temperature  ;  the  resulting  products  may  then  be  con- 
verted into  their  leueo-compounds.  When  the  com- 
ponents are  only  allowed  to  react  for  a  short  time  in 
presence  of  a  diluent,  products  soluble  in  aqueows  sodium 
carbonate  are  obtained,  with  the  carboxyl  group  of  the 
original  gallocyanine  intact ;  a  longer  period  of  reaction 
results  in  the  elimination  of  the  carboxyl  group,  with  the 
formation  of  products  insoluble  in  sodium  carbonate 
solution.— T.  F.  B 

Basic  dyestuffs  ;    Process  for  preparing  •.     L.  Cassella 

und  I'o.     Ger.  Pat.  274.358,  Jan.  9,  1913. 

Tetra-alkyldiaminoxasthonium  chlorides  are  treated 
with  cyanides,  and  the  products,  which  have  no  tinctorial 
properties,  are  oxidised  to  produce  basic  dyestuffs. 

— T.  F.  B. 


[Azo]  dyestuffs  :    Manufacture  of  yellow .     Farbwerke 

vorm.  Meister,  Lucius,  und  Bruning,  Hochst  on  Maine 
Germany.  Eng.  Pat.  15,163,  July  1,  1913.  Under  Int 
Conv.,  July  1,   1912. 

See  Fr.  Pat.  459,468  of  1913  ;  this  J.,  1913,  1101.— T.  F.  B 

Dyestuffs   of  the   anthraguinone   series  ;    Process  for  pro- 
ducing   .     P.  A.  Newton,  London.     From  Farben 

fabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany 
Eng.   Pat.  22,911,  Oct.  10,  1913. 

See  Fr.  Pat.  465,069  of  1913  :  this  J.,  1914,  475.— T.  F.  B 

l.'2A-Purpurine-3-carboxylic  acid  ;    Process  for  producim 

.     Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld 

Germany.  En?.  Pat.  22,980,  Dec  11,  1913.  Additioi 
to  Eng.  Pat.  29,506  of  1912,  dated  Dec.  27,  1911. 

See  Ger.  Pat.  272,301  of  1913  ;  this  J.,  1914,  545.— T.  F.  E 


Azo  dyestuffs;    Process  for  producing — .     Farbenfab) 

vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany.  En£ 
Pat.  3796,  Feb.  13,  1914.  Under  Int.  Cony.,  March  1! 
1913. 

See  Ger.  Pats.  274,081  and  274,082  of  1913  ;  preceding. 

— T.  F.  B. 


Vat  [indigoid]  dyestuffs.  W.  Bauer,  Vohwinkel,  and  h 
Herre  and  R.  Meyer,  Assignors  to  Farbenfabr.  vorm.  1 
Baver  und  Co.,  Elberfeld,  Germany.  U.S.  Pa 
1,101,778,  June  30,  1914.     Date  of  appl.,'  June  20,  191: 

See  Ger.  Pat.  273,536  of  1912  ;  this  J.,  1914,  639.— T.  F.  1 

Substantive    [azo]    dyestuffs.     J.    Turner    and    H.    Dca 
Assignors  to  Read  Hollidav  and  Sons,  Ltd..  Hudder 
field.     U.S.    Pat.   1,099,676,    June  9,  1914.     Date 
appl.,  April  25,  1913. 

See  Fr.  Pat.  455,802  of  1913  ;  this  J.,  1913,  938.— T.  F. 

.4;.-  dyestuffs.  O.  Giinther.  Leverkiisen,  and  A.  Zai 
Opladen.  Germany,  Assignors  to  Synthetic  Patent*  0 
New  York.  U.S."  Pat.  1,101,739,  June  30,  1914.  Da 
of  appl.,  Nov.  7,  1913. 

See  Ger.  Pat,  268,792  of  1912  ;  this  J.,  1914,  195.— T.  F. 

Triphenylmetliane  dye  ;    Yellowish-green .     M. 

Elberfeld.  Germany,  Assignor  to  Synthetic  Paten 
New  York.     U.S.  Pat.  1,101,770,  June  30,  1914.    Da 
of  appl.,  July  17,  1913. 

See  Fr.  Pat.  461,810  of  1913  ;  this  J  ,  1914,  195.— T.  F. 

Sulphurised  dyes  and  process  of  making  same.     V.  i 
enberg  and  W.  Hcrzberg,  Schoneberg,  Assignor  I  i  A< 
Ges.  LAniliiifabr..  Berlin.     U.S.  Pat.  1,102,171,  Jane! 
1914.     Date  of  appl,  Feb.  26,  1912. 

See  Fr.  Pat.  432,440  of  1911  ;  this  J.,  1912,  119.— T.  F. 
Preparing  pigment  colours.     Ger.  Pat.  273,342.    S 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Wood    for    pulp;     Chemical    evaluation    of •     J1- 

(fin.     J.  Ind.  Eng.  Cheni..  1914,  6,  560-5td. 

The  cellulose  in  24  samples  of  mixed  spruce  and 
fir  from  Montmorency,  Canada,  was  determined  b 
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and    Bovan'e    chlorination    method.     The    Bamplci 

obtained    by    quarter  sawing    the    piece    ol    wood    t"    be 

thin  shavings   from   the  face  of  the 

i|ii»rtrr.     No    relation    could    he    detected    between    the 

.(  annual  ring  LTOwth  (number  oi  ring!  pet  inch) 

_•...  or  between  the  sp.  gr.  and  yield  of  pulp. 

•  pulp  ranged  from  4lli  t"  .V.t  u",,  on  the  woi  cl 

('..  or  from  !»01    to    1533  lb    per  cord.      The 

show   the   advisability   of   valuing   wood   for  pulp 

aaaufacture  on  the  basis  ol  the  yield  actually  obtainable 

>n  a  representative  sample.      V  S. 

\Vtrttrisation  as  judged  by  the  action  of  caustic  soda  upon 
rated  cellulose.     Beadle  and  Stevens.     See  VI. 

Patents. 

Treatment  of for   imparting   wear-ret 

j   akrading  and  ihi   liki  qualities.     R.  R.  S.  Lloyd,  Hove, 
Eng.  Pat.  17.1143,  Aug.  1,  1913. 

'hb  fabric  is  impregnated  with  a  compound  of  lime  and 
asein  preferably  by  immersing  it  first  in  a  finely  levigated 
i. Ik  of  lime  and  then  in  a  si'lutiuii  of  cheese  or  casein 
i  sodium  bicarbonate. — J.  F.  B. 

[cii  [lulpltiti  I  lyes  :  Method  of  and  apparatus  for  tit  utralis- 

ing .     P.     U      Ekstriim,     Hamas,    Sweden.     U.S. 

-.Mil  and   1 .098,562,  June  2,   1914;    date  of 
.  Feb.  24.  1912. 

E  lyes  and  other  liquids  obtained  by  boiling 
materials  with  aeid  liquids,  are  neutralised 
ith  a  heavy  solid  neutralising  agent  preparatory  to 
irther  treatment  for  the  production  of  alcohol.  The 
■lid  neutralising  agent  is  added  to  the  liquor  in  a  vessel 
rovided  with  a  conical  bottom,  at  the  apex  of  which  is 
nozzle  having  helical  passages.  Air  under  pressure  is 
nozzle,  whereby  a  spiral  jet  of  air,  entraining 
ic  solid  reagent,  is  forced  upwards  through  the  liquor, 
he  neutralised  liquor  is  drawn  off  near  the  surface  through 
Siphon-pipe  supported  by  a  float.  Water  under  pn 
iv  be  forced  through  the  nozzle,  when  desired,  to 
ish  the  bottom  of  the  vessel,  the  flush  water  being  drawn 
?  through  a  pipe  in  axial  alignment  with  the  nozzle. — A.  S. 


for  ■    preparing .      M. 

Wassermann.     Ger.  Pat.  274,658,  Jan.   10,  1913. 

'.trots  oxide  is  mixed  with  ammonium  chloride  and 
I  in  ammonia  at  a  low  temperature,  and  caustic 

>t*sh  or  soda   solution   is   added   until   a   bright     blue 

ite  forms;    this  d  ss   :      s       mparatively  slowly  in 

iarated  from  the  liquid,  which  is  used 

'  a  solvent  for  cellulose. — T.  F.  B. 

luetic  masses  for  artificial  silk  and  other  shaped  ar' 

Process    for     preparing .     H.     Tnnpe.     Ger.     Pat. 

6,  Oct.  5,  1913. 

alkali  (e.g..  sodium  hydroxide)  is  added  to 
'Ik,  and  the  albumin  is  precipitated  from  the  filtered 
by  means  "f  dilute  acid,  washed,  and  dissolved  in 
'-,  alkali  ;    this  solution  is  allowed  to  stand  for  about 
I'n   C.  and  dilute  acid  is  added,  whereupon 
■    mass     -    precipitated,   which    becomes   elastic 
■'i  heated  and  can  be  drawn  out  into  long,  thin  fila- 
are  finally  rendered  insoluble  by  treatment 
rmaldehyde.     a    chromium    salt.  etc.     Especially 
ined  if  about  J°0  of  hydrogen  peroxide 
is   added   to   the   alkaline   solution   before   pre- 
station.— T.  K.  H. 

J.   A.  De  Cew,  Montreal. 
.:       9,    1914;     date    of   appl., 
•lime  13.  1912. 

hoiled  with  a  proportion  of  alkali  less  than  that 
juired  for  complete  saponification  [e.g.,  less  than 
sodium  carbonate)  and  tannin  is  added  to  the  product. 

—J.  F.  B. 


Paper;    Method  and  apparatus  for  making—         I..    B. 
Buchanan.      Woburn,      Ma  I'.it.      1,1' 

JnM  30,  1914  ;   dale  of  appl.,  May  1,  1913. 

i  in  a  Fourdrinier   machine  the  wire  ..  held  slack  and 
deflected     downwards     to     form     a     curved      soil 
Immediately  in  front  of  the  brea  with 

m  hnatiou  so  ili.u  the  Btufl  on  thi 
a   rapid  acceleration   under  the  influence  "f  era. 
it  moves  forward.     Further  on,  when  the  velocity  oi  the 
stuff  approximates  that  of  the  moving  wire,  the  angle  ol 
curvature  it  gradually  diminished  and  ultimately  motion 
is  imparted  to  the  stuff  wholly  bo,  I.  i  .' p,. 

.1/.//,'../   of   making — ■ — .     \V.    Sai 
Orange,    N.J.     U.S.    Pat.    1,101,965,   June   30,    1914  ; 
date  of  appl.,  April  26,  1912. 

\  SUBSTITUTE  for  cork  is  made  by  soaking  wood  in 
water,   impregnating   it    with   concentrated   hydrochli 
acid  heated  at  successively  higher  temperatures,  removing 
all  the  acid  and  boiling  the  product  in  a  solution  of  glycerin. 

—J.  F.  B. 

Process  of  and  apparatus  for  making  sulphite  liquor  and  for 
blowing  acid  gases.     L'.S.  Pats.  1,097,781  to  1,1 
-      VII. 

Process  of  making  sulphite  liquor.     U.S-    Pat.    1,099,565. 
See  VII. 


VI.-BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Bleaching;     Theory    of .     S.    H.     Higgins.     J. 

Dyers  and  Col.,  1914,  30.  257—261.     (See  also  I 
1913.  350.  359,  li.it.i4,  1153.) 

Brown  linen  cloth  was  submitted  to  the  action  of  a 
dilute  solution  of  bleaching  powder  and  the  rate  of  rca.  I 
determined  by  periodic  titration  of  the  liquor.  The 
reaction  was  found  to  be  unimolecular,  the  speed  of 
reaction  being  proportional  to  the  active  mass  of  hypo- 
chlorite present.  The  same  mathematical  relationship 
held  good  when  either  lime  water  or  a  small  quantity 
hydrochloric  acid  was  added  to  the  bath,  and  again  when 
the  experiments  were  made  on  indi_  i  bleached 

ton.     The    difference    between    chlorine    and    hypo- 
chlorous  acid  was  strikingly  shown  by  the  strong  bleach 
action  of  a  solution  of  bleaching  powder  to  which  boric 
acid  had  been  added  in  order  to  form  free  hvpochiorous 
acid  and  the  comparatively  weak  effect  of  a  solution  to 
which  the  corresponding  amount  of  hydrochloric  acid  had 
been  added,   in   which  case  free   chlorine   was   present. 
The  author  concludes  that   bleaching   powder  owes  its 
action  to  the  hvpochiorous  acid  in  solution,  formed   by 
hydrolysis   of  the  hypochlorite,   the   bleaching   being 
process  of  direct   oxidation  due  to  the  easily  removable 
oxygen  of  the  hvpochiorous  acid.     Hydrolysis  would 
hindered  by  addition  of  hydroxy]  ions  to  the  soluti 
and  in  agreement  with  this,  addition  of  sodium  carbo 
or   bicarbonate,  lime   or   caustic  soda   had   the   effect 
diminishing  the  bleaching  power.     The  gradual  addil 
of  hydrochloric  acid  on  the  other  hand  caused  a  gradual 
increase  in  bleaching  power  owing  to  the  added  hydrions 
aiding  hydrolysis  of  the  hypochlorite.     The  addition  of 
an  excess  of  caustic  soda  did  not  entirely  inhibit 
action,  and  it  is  concluded  that  there  is  still  an  a] 
amount   of   hvdrolysis    to   free    hvpochiorous   acid   I 
when  excess  of  alkali  is  present. — J.  B. 

.1/. ,  ■  ■  lion  of  ca 

regenerated    cellulot        '  ■    Beadle    and    H.    P.    Stevens. 
-  ...  Dyers  and  Col.,  1914.  30,  244 
Cp  to  a  certain  point  increasing  concentration  of  ca 
soda  causes  a  gradual  increase  in  the  hydration 
rated  cellulose"  and  after  this  point  a  gradual  decrease. 
This  maximum  advances  as  the  temperature  is  increased. 
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The  addition  of  sodium  chloride  to  the  lye  suppresses  these 
variations.  The  maximum  absorption  of  caustic  soda  by 
the  fibre  varies  in  a  similar  way,  taking  place  at  increasing 
concentrations  as  the  temperature  advances.  Here  the 
addition  of  salt  causes  a  general  advance  in  the  absorption 
for  each  temperature  as  the  concentration  increases. 
Curves  for  constant  concentration  and  varying  tempera- 
ture show  that  hydration  increases  as  the  temperature 
decreases,  i.e.,  raising  the  temperature  causes  dehydration. 
This  effect  is  noticed  also  when  caustic  soda  is  added  to 
viscose  solutions,  small  quantities  of  alkali  causing  the 
solution  to  become  thinner  whilst  stronger  alkali  salts  out 
the  viscose.  At  5°  C.  the  maximum  hydration  of  regene- 
rated cellulose  is  effected  by  a  lye  containing  9%  NaOH, 
whilst  for  the  maximum  (chemical)  mercerisation  of 
cotton,  a  concentration  of  17{",,  NaOH  is  required. 
The  difference  between  the  two  materials  is  rather  of 
degree  than  of  kind,  however,  and  may  be  ascribed  to  the 
protecting  cuticle  of  the  cotton,  which  resists  the  natural 
swelling  of  the  cellulose  substance  until  the  pressure  is 
sufficient  to  burst  the  covering.  The  two  material*  are 
alike  in  that  maximum  mercerisation  corresponds  with 
maximum  absorption  of  alkali  ;  within  certain  limits  the 
absorption  of  alkali  increases  as  the  temperature  de- 
creases ;  brine  has  a  retarding  effect ;  mercerisation 
reaches  a  maximum  with  a  definite  concentration  of  lye  ; 
and  there  is  no  evidence  of  a  definite  sodium-cellulose  com- 
pound as  suggested  by  Gladstone. — J.  B. 

Perborate   of  sodium;    Application    o; [in  printing]. 

E.  Trepka.  Rev.  Gen.  Mat.  Col.',  1914,  18,  193. 
The  streaks,  produced  in  printing  Logwood  Black  on 
tissues,  may  be  completely  removed  by  the  use  of  sodium 
perborate,  without  injury  to  the  other  colours.  The 
activity  of  the  perborate  may  be  increased  by  the  addition 
of  alkali  compounds,  preferably  sodium  phosphate. — B.  N. 

Malt    extract;    Determination    of .     W.    P.    Dreaper. 

J.  Soo  Dyers  and  Col,  1914,  30,  255—257. 
A  modification  of  the  original  method  (this  J.,  1913, 
598),  the  farina  solution  being  padded  into  the  cloth  by 
passing  through  rollers,  and  the  solution  being  of  such 
strength  that  the  cloth  contains  only  2-5%  of  starch  (dry). 
Errors  due  to  the  presence  of  moisture  are  avoided  by 
estimating  the  moisture  in  the  cloth  at  the  time  of  the 
assay  by  drying  at  100° — 102°  C.  The  treated  samples  are 
also  dried  at  this  temperature.  The  treated  samples  are 
preferably  wrung  by  hand  and  not  in  a  cloth.  Drying  is 
effected  first  in  a  porcelain  dish,  then  in  a  weighing  tube. 
Blank  experiments  under  these  conditions  showed  no  loss 
of  starch.  The  present  procedure  is  as  follows  :  Pieces  of 
starched  cloth  (2 — 3  grms.)  are  immersed  in  the  malt 
extract  solution  of  standard  strength.  The  ratio  of  cloth 
to  solution  should  be  1  :  200.  The  time  of  immersion  may 
vary  from  5  to  10  mins.,  provided  it  is  the  same  in  all 
cases.  The  temperature  may  be  the  standard  one  of 
40°  C.  or  that  used  in  practice.  If  the  amount  of  starch 
removed  varies  greatly  from  1-5 — 1*8%  it  will  be  better 
to  vary  the  strength  of  the  solution  in  a  second  assay.  A 
correction  of  0  2%  may  be  made  on  account,  of  loss  of 
starch  due  to  water  alone.  The  total  starch  on  the  cloth 
is  determined  by  treating  it  with  malt  extract  at  40°  C. 
for  one  hour  with  constant  stirring,  diying  at  100° — 102°  C. 
and  weighing.  Objections  to  this  method  on  the  grounds 
of  variations  in  conditions,  etc.,  due  to  the  "  personal 
equation,"  were  shown  to  be  invalid,  since  what  is  required 
in  the  textile  industry  is  simplv  a  comparison  of  value  for 
starch-removing  purposes.  Such  minor  differences  were 
insignificant  in  view  of  the  extraordinary  variations 
observed  between  the  different  extracts  at  present  on  the 
market.  It  was  stated  that  two  samples  of  extract  might 
easily  vary  as  much  a3  50%  in  their  rate  of  action  on 
gelatinised  starch  in  solution  or  on  a  fabric. — J.  B. 

Patents. 

Bleaching  [straw,  fibres,  etc.].     J.  L.  Frenav,  Luton,  Beds. 

Eng.   Pat.    13,753,   June   13,   1913. 
As  a  preliminary  to  bleaching,  the  material  is  steeped  in 
a  bath  containing  about  3  lb.  of  a  hydrosulphite  compound 


e.g  , '"  blankit  B.A.S.F."  and  9  lb.  of  sodium  pyrophosphate 
per  140  galls.  The  material  is  then  "  cleared  "  in  a  bath 
of  dilute  sulphuric  acid  and  bleached  in  the  usual  manner. 

-J.  F.  B. 

Posscr  machines  for  disinfectina,  washing,  starching,  dyeing, 
etc.  R  C.  Fritz,  Liverpool."  Eng.  Pat.  21,979,  Sept.  30, 
1913. 

Ix  a  washing  or  laundering  machine  a  perforated  posser  is 
reciprocated  within  a  vessel  so  as  to  compress  and  release 
alternately  the  articles  under  treatment.  A  smaller  non- 
perforated  element  acts  on  the  more  central  perforations 
of  the  posser  as  an  opening  and  closing  disc-valve.  The 
vessel  is  provided  with  a  curved  perforated  false-bottom 
to  afford  flexibility  in  the  compression-stroke.  Tlu 
posser  is  operated  by  a  cranked  shaft  and  connecting  rod* 
passing  through  elands  in  the  cover  and  is  connected  with 
the  operating  rod  by  a  hinge  and  locking  sleeve,  so  that  it 
may  be  deflected  to  give  access  to  the  vessel. — J.  F.  B. 

Dyeings;  Process  for  producing  fast .     L.  Cassella  uni 

Co.  G.  m.  b.  H.     Ger.  Pat.  273,312,  March  19,  1913. 

Fibres  are  dyed,  padded,  or  printed  with  diazotisabl 
dyestuffs  or  with  suitable  colourless  amino-compound? 
which  are  then  diazotised  and  combined  with  m-diamim 
benzidine.  The  dyeings  produced  are  faster  to  light  tha 
those  obtained  when  ^-naphthol,  m-toluylenediamine,  an 
similar  "  developers  "  are  used. — T.  F.  B. 

Turkey-red  dyeing  ;  Process  for .     J.Graf.     Ger.  Pa 

274,867,  Sept.  13,  1912. 

The  raw  or  boiled  out  goods  are  passed  through  a  bat 
of  soluble  oil  or  Boap  and  treated  with  a  salt  such  as  a 
acetate,  formate,  or  lactate,  especially  of  an  alkali,  alkalin 
earth,  or  tin,  as  well  as  with  a  chlorine  compound  of  til 
which  will  fix  the  soluble  fat  on  the  fibre  and  act  as 
fixing  agent  for  the  mordant ;  the  goods  are  now  wnir 
out  and  mordanted,  without  drying,  in  a  strongly  has 
solution  of  alum  or  an  aluminium  salt,  and,  again  withoi 
drying,  dyed  and  finished  in  the  usual  manner.  Tb 
process  reduces  considerably  the  time  necessary  for  tl 
treatment,  without  prejudice  to  the  fastness  or  beauty 
the  shade.— T.  F.  B. 

Yarn  ;  Arrangement  for  treating  ropes  of with 

contained  in  a  trough.     H.   Habliitzel,  Zurich,  Switzc 
land.     U.S.   Pat.    1,100,729,   June   23,   1914.     Date 
appl,  July  28,  1913. 

See  Fr.  Pat.  460,829  of  1913  ;  this  J.,  1914,  73.— T.  F. 

Printing  plate.  J.  W.  Aylsworth,  East  Orange,  Assigr 
to  Condensite  Co.  of  America,  Glen  Ridge,  N.J.  0 
Pat.  l,098,010l  June  2,  1914.  Date  of  appl,  Oct.  : 
1913. 

See  Eng.  Pat.  12,659  of  1911  ;  this  J.,  1912,  918— T.  F 

Pile-yarn    for    coloured    velvets ;    Process   for     produc 
weighted  — — .     P.    Schmid,    Basle,    Switzerland.     I' 
Pat.  1,102,088,  June  30,  1914.     Date  of  appl,  Dec. 
1911. 

See  Fr.  Pat.  435,155  of  1910  ;  this  J.,  1912,  330.— T.  F.  . 


Vll.-ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphur  in  soluble  sulphites  ;  An  improvement  of  th 

sulphate    determination    of -when    sodium   salts 

present.     W.  A.  Turner.     Amer.  J.  Sci.,  1914, 38, 41- ' 

Error  due  to  the  inclusion  of  unconverted  alkali  sulpl  t 
and  of  barium  chloride  in  the  barium  sulphate  preciptt  , 
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m»v  !»■  obviated  in  the  case  "f  Bodium  Balta  by  the  previous 
on  n(  tin-  metal  as  chloride  lr..m  a  ated 

i.iluton  In  the  addition  of  5  vols,  of  conoenti  . 
hydrochlorii    acid,  and  filtration  through  asbestos.     The 
pitate    is    washed    with    tin  ated    acid,    the 

I  washings  arc  evaporated  to  dryness,  dissolved 
in  a  small  quantity  of  dilute  hydrochloric  acid, 
filtered  to  remove  trace  a  !>f  silica,  then  diluted  to  350  e.c, 
And  precipitated  with  barium  chloride  in  the  usual  way. 
method  is  not  so  successful  in  presence  of 
■  sodium  peroxide  should  he  substituted 
for  potassium    uitral  ••■   sulphur   determinati 

,  preliminary  fusion  is  necessary.  -G.  F.  .M. 

Cobalt  ami  nickel;  Bromination  «f in  the  presence  of 

ethyl  ether.     F.   Ducelliez  and  A.   Raynaud.     Comptcs 
i  .  1914    158,  2002—2003. 

and  cobalt  both  combine  readily  at  the  ordinary 

iture  with  dry   bromine  in  the   presence  of  ether. 

fanning  !\iBr,,C,H,0i '  (yellow  |  and  Co|;r_.i  ,1! ,  ,u  (green) 

vcly.     Tins.-  products  are  readily  decomposed  by 

■  Idiug  the  anhydrous  bromides. — W.  H.  P. 

from    yttrium    earths  ;    Separation    of .     //. 

11.  i     HoldeuandC.  James.     J.  Amer.  (hem.  Soc.,  1914, 
36,  1418—1423.     (See  this  J.,  1914,  482 

pitation   with   sodium    nitrite    is    more 

efficient   and   cheaper   than   the    phosphate   or   chromate 

netted    for   separating    yttrium    from    other   rare   earth 

though    it    is    not    very    effective    for   separating 

erbium  from  vttruira. — L.  E. 


Wife  ;  Catalytic  influence  of on  the  combination 

ind  hiidrogen.     .1.  Joannis.     Comptes  rond., 
lUU,  159,  64—67.     (See  also  this  J.,  1914,  254.) 

i '.  iron  does  not  act  as  a  catalyst  towards  hydrogen 

simply  oxidised.     Copper  at  200:  C.  as 

ilised.  the  oxide  then  acting  as  catalyst. 

opper  oxide  at  300J  C.  brings  about  practically  complete 

•mbination.     The  tension  of  the  water  vapour  produced 

ppears  to  play  an  important  part  in  the  catalysis. — T.  St. 

'ireonium  hydroxide;  AdsorjJion  bu — .     E.  Wedekind 

and   H.    Rheinboldt.     Ber.,    1914,    47,   2142—2150. 

IELATlsors  zirconium  hydroxide  was  prepared  by  treating 
cold  saturated  solution  of  zirconium  oxychloride  with 
tntnonia,  and  purifying  the  precipitate  by  washing  and 
-      The  product  in  the  form  of  a  paste  possessed 
'Qsider&blc    adsorptive    power.     Boric    and    phosphoric 
re    adsorbed   in    accordance    with    the   general 

I  m  equation,   the  quantity   adsorbed  at  first  in- 

vasing   with   the   concentration,    but   later   tending    to 
■preach  a  constant   value.     In  the  cases  of  iodine  (in 
'tassium  iodide  solution)  and  ammonia,  also,  the  amount 
lsorbed  increased  with  the  concentration  of  the  solution, 
t  no  indication  of  approximation  to  a  constant  value 
lu  observed  even  when  a  large  excess  was  used.   Coloured 
■iloidal  solutions,  e.g.  of  ferric  hydroxide,    molybdenum 
.  were  rapidly  decolorised  when  shaken  with  the 
■■■  hydroxide  paste.     Iodine-starch   solution   was 
lediately  decolorised  ;  the  zirconium  hydroxide  was 
loured  a  deep  blue,  which  was  destroyed  on  heating  but 
ired   on   cooling.     Congo   Red — a   typical   colloid 
—was  readily  adsorbed  by  zirconium  hydroxide, 
■  nine,  which  is  a  true  salt,  was  not  adsorbed.     The 
•acid  "  formed  a  blue  adsorption-compound 
ta  zirconium  hydroxide  ;  on  warming,  this  was  converted 
>  the  red  salt,  thus  furnishing  a  case  of  chemical  coni- 
iiation  preceded  bv  adsorption  (compare  Bavliss,  this  J.. 
IB).— A.S. 

d   cuproui    oxide.     C.    Paal    and    A.    Dexheimer. 
Ber..  1914.  47,  2195—2199. 

cupric  oxide  solution,  prepared  as  described 
Wviooaly  (this  J_   1906.  534).  was  converted  quantita- 


tively into  cuprous  ovule  on  warming  with  an  aqueous 
solution  of  hydroxy  [amine.     The  cu]  i  10I  was  a 

clear  orange  to  yellow  sh  red  liquid  when  viewed  by  ti 
nutted  liuht  aud  on  exposure  to  air  was  oxidised  to  cupric 
oxide,     when  evaporated  rapidly  in  a  vacuum  it  yielded  i 
britti  yellow   t  i  greenish-black  solid,  much 

easily  oxidisi  i  than  the  liquid  hydrosol,  and  capable  of 
again  yielding  the  latter  on  treatment  with  water.     Pi 
ducts  containing  from  7-38  to  34-17%  prepared, 

Tin-   cuprous   oxide    sol    was    relatively    stable    tosi 
electrolytes.     A  solution  of  the  solid  product  in  a  small 
quantity  of  water  remained  clear  on  mixing  with  sei 
times  its  volume  of  alcohol. — A    S 

Colloidal  nicktltws   hydroxide.     C.    Paal   and   ti.    Brunjes. 
Ber.,  1914, 47, 2200—  2202. 

Nickel ot's  hydroxide  sols  were  prepared  by  a  method 
used  previously  (this  J.,   1902,  994,  995;   1906,  534 
the  preparation  ol  other  colloidal  hydroxides  and  oi 
of  heavy  metals,  nickel  sulphate  solution  being  add' 
a  solution  of  sodium  protolbinate  or  lysalbinate  and  the 
precipitate  produced  dissolved  m  dilute  sodium  hydroxide 
solution. — A.  S. 


Reduction  of  oxide*  of  heavy  metals.  Catalytic  actions  of 
colloidal  metals  of  the  platinum  group.  J,".  C.  Paal. 
Ber..  1914.  47,  2202—2216. 

Colloidal  cupric  hydroxide  and  nickelous  hydroxide  (see 
preceding'  abstract)  can  be  reduced  to  the  corresponding 
colloidal  metals  by  hydrogen  in  presence  of  colloidal 
palladium  as  catalyst.  Freshly  precipitated  hydroxides 
of  copper  aud  nickel,  suspended  in  water,  can  be  reduced 
in  a  similar  manner,  but  not  the  hydroxides  of  cobalt  and 
lead.  It  is  advantageous  to  add  sodium  protalbinate  to 
the  mixture  before  reduction,  in  order  to  increase  the 
stability  of  the  metal  hydrosols  produced.  When  treated 
in  a  similar  manner  ammonium  chromate  was  reduced  to 
colloidal  chromium  hydroxide,  ammonium  vanadate  to 
colloidal  vanadium  trihydroxide,  and  ammonium  molyb- 
date  to  colloidal  molybdenum  tetrahydroxide,  whilst 
ammonium  tunsstate  remained  unaffected. — A.  S. 


Non-metallic     elements;      Positive     ions    from .     /. 

Precipitation  of  metals  from  solutions  of  their  sails  by  yellow 
jiho<phorus.  R.  M.  Bird  and  S.  H.  Diggs.  J.  Amer. 
Chem.  Soc..  1914,  36,  1382—1392. 

The  essential  reaction  that  occurs  when  phosphorus  is 
immersed  in  a  solution  of  copper  sulphate  (cp.  Straub,  this 
J.,  1903,  1045;  Tauchert,  this.!..  1913, 139)  is  as  follows:— 
5CuSO,-2F-SH;O  =  5Cu+5H:S01-f2HJP0,.  In  dis- 
placing copper  and  certain  other  metals  from  their  salts, 
phosphorus.  like  the  metallic  elements,  first  passes  into 
solution  as  a  positively  charged  ion.  and  the  chief  distinc- 
tion between  the  metals  and  the  so-called  non-metals 
is  considered  to  consist  in  the  tendency  of  the  compounds 
of  the  non-metals  to  be  hydrolysed,  and  ionisation  of  the 
products.  The  E.M.F.  between  phosphorus  and  copper 
appears  to  be  at  least  0-35  volt.  Amorphous  carbon, 
amorphous  boron,  crystalline  silicon,  antimony  and 
arsenic  displace  silver  from  solution. — L.  E. 

Phosphorus;     Two    new    modifications    of .     P.     YV. 

Bridgmau.     J.  Amer.  Chem.  Soc.,  1914.  36,  1344—1363. 

Obdisaby  white  phosphorus  is  converted  into  another 
modification — white  phosphorus  II. — at  about  - 
under  atmospheric  pressure,  the  change  being  reversible  ; 
the  crystalline  form  of  the  product  is  probably  hexagonal. 
A  second  modification — black  phosphorus — is  irreversibly- 
formed  bv  heating  white  phosphorus  to  2005  C.  under  a 
pressure  of  12,000  kilos,  per  sq.  cm.  Black  phosphorus  has 
a  density  of  2-691.  is  not  spontaneously  inflammable, 
and  is  a  fairlv  good  conductor  of  heat  and  electricity. 
It  has  a  lower  vapour  pressure  and  probably  a  somewhat 
higher  melting  point  than  red  phosphorus  :  red  and  black 
phosphorus  arqiear  to  yield  identical  liquids  when  melted. 

— L.  E. 
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X itrogen-generator.     C.  Van  Brunt.     J.  Amer.  Chcm. 
1914,  36,  1448—1450. 

An  apparatus  (see 
fig.)  for  producing 
oxygen-free  nitro- 
gen from  air  com- 
prises a  reservoir, 
A,  containing  a 
mixture  of  equal 
volumes  of  a 
saturated  solution 
o  f  commercial 
ammonium  car- 
bonate and  am- 
monia of  sp.  gr. 
0-93.  The  liquid 
flows  from  A  at  a 
rate  controlled  by 
the  screw-clamp. 
D,  and  encounters 
a  current  of  air 
at  the  branch, 
C,  which  should 
slope  as  shown. 
The  fall-tube  from 
A  must  be  long 
enough  to  give  a 
pressure  at  C  such 
that  the  volume 
of  solution  carried 
up  is  at  least 
equal  to  that  of 
the  accompany- 
ing air  without 
danger  of  the 
latter  backing  up 
into  A.  The  air- 
liquid  mixture  is 
discharged  over 
the  glass  bell  in 
the  top  of  B  and 
descends  through 
the  column  of 
copper  clippings 
in  B.  The  air 
now  freed  from 
oxygen  is  dried 
and  freed  from 
ammonia  with 
dilute  sulphuric 
acid.  The  air 
current  serves  to 
insure  the  con- 
tinuous circula- 
tion of  the  liquid 
through  the  ap- 
paratus.— L.  E. 


Manganese  sulphide  and  the  determination  of  manganese. 
ViUiers.     See  XXIII. 

Patents. 

Sulphuric    anhydride ;    Manufacture    of by  the  eontact 

process.— A.  Classen,     tier.  Pat.  274, 545,  Feb.  14,  1913. 
Metallic  chromium  or  Cr-Fe,  V-Fe,  Mo-Fe  (50—60%  Mo), 
Si-Mn-Fe,  or  Si-Al-Mn-Fe  alloys,  which  are  resistant  to 
contact-poisons,  are   used   as   catalysts   at  400c — 550°  C. 

— A.  S. 


Sulphuric   acid  ;    Process  for   obtaining    normal  sulphate 

and from    bisulphale.      Metallbank    und    Metall- 

urgische  Ges.  A.-G.  and  H.  Klencke.     Ger.  Pat.  274,873,. 
Aug.  20,   1912. 

The  bisulphate  is  decomposed  and  the  resulting  normal 
sulphate  melted  by  the  direct  action  of  fire-gases  flowing  in 
a  direction  opposite  to  that  of  the  charge.  The  hearth  of 
the  reaction  chamber  is  cooled  externally  so  that  a  relatively 
thick  layer  of  the  charge  is  solidified  thereon,  and  at  one 
end  tap-holes  are  provided  at  different  heights  for  drawing 
off  the  fused  sulphate.  The  fire-gases  enter  the  chamber 
at  this  end,  through  a  vertical  channel  and  strike  directly 
downwards  on  to  the  charge  ;  the  outlet  channel  for  the 
highly  concentrated  sulphuric  acid  vapours  is  at  the 
opposite  end.  The  roof  of  the  reaction  chamber  is  pro- 
vided  with  longitudinal  and  transverse  projecting  rib? 
to  divert  the  fire-gases  from  the  sides  of  the  chamber 
towards  the  middle. — A.  S. 

Ammonia  ;  Production  of  mixtures  of  nitrogen  and  hydrogtn 
suitable  fjr  the  manufacture  of .  J.  Weise,  Wies- 
baden, and  F.  Rieche,  Oestrich,  Assignors  to  R.  Koepr 
und  Co.,  Chem.  Fabr.,  Oestrich-on-Rhine,  Germany 
U.S.  Pat.  1,098,139,  May  26,  1914  ;  date  of  appl.,  Jail 
26,  1914. 

An  alkali,  such  as  caustic  soda,  is  treated  with  a  com 
pressed  gaseous  mixture  containing  nitrogen  and  carhoi 
monoxide,  the  latter  reacting  with  the  alkali  to  yield  i 
formate.  The  res:dual  nitrogen  is  maintained  undt 
pressure  and  is  mixed  with  hydrogen  obtained  by  heat  in 
the  formate. — A.  S. 

Chemical  reactions  between  solid  substances  and  gases  < 

high     temperatures ;      Effecting    .     [Production    < 

calcium  cuanamide  or  cyanides.]  W.  P.  Dreaper,  Londei 
Eng.  Pat.  12,927,  June  4,  1913. 
In  the  manufacture  of  calcium  cyanamide  or  of  eyanidi 
by  passing  nitrogen  or  ammonia  over  suitable  soli 
materials,  gaseous  fuel  is  burned  in  surface  combustii 
apparatus,  and  the  heat  communicated  indirectly,  1 
radiation  or  otherwise,  to  the  solid  material.  The  was 
combustion  gases  are  utilised  us  a  source  of  nitrogi 
or  for  heating  boilers. — W.  H.  C. 

Calcium  carbide;  Process  of  crushing   and   grinding  — 
W.    S.    Landis,    Niagara    Falls,    Ontario,    Assignor 
American  Cvanamid  Co.,  Nashville,    Tenn.     U.S.  Pf 
1,100,582,  June  16,  1914  ;  date  of  appl.,  June  7,  1913 

To  prevent  explosions  and  lessen  the  "  weathering  " 
calcium   carbide   and   the   losses   incidental    thereto,  t 
material  is  crushed,  ground,  conveyed,  and   stored  in 
atmosphere  of  pure  nitrogen  at  a  pressure  above  that 
the  atmosphere. — A.  S. 

Magnesium    carbonate;     Manufacture    of    basic . 

Silbermann.  Rahnitz.  Saxonv.     Eng.  Pat.  1S.594,  A 
15,  1913.     Under  Int.  Conv.",  Aug.  15,  1912. 

Solutions  of  magnesium  salts,  such  as  the  waste  liqu 
from  the  manufacture  of  potassium  salts,  are  precipita 
at  a  high  temperature  (above  40°  C),  by  solutions  of  p&i ' 
carbonated    ammonia    or    of    ammonia    and    ammoni  i 
carbonate,   the   density   of  the   product   being  regula  1 
by  adjusting  the  ratio  between  free  hydroxyl  and  can* 
acid   of   the   precipitating   medium   and   by   varying 
temperature    and  dilution  of  the  solution.     The 
products  should   not   remain   in  contact   longer  tha:  - 
necessary. — F.   Sodn. 

Magnesium  chloride  present  in  potash  salts  ;    Pro 

removing  6^  lixiviation   \cith  alcohoU.     K.   Kl 

geb.    Rowing.     Ger.    Pat.    273,890,    April    16,    1  ' 
Addition  to  Ger.  Pat.  260,141. 
The  residue  left  after  removal  of  the  magnesium  ohlo 
as  described  in  the  chief  patent  (this  J..   1913,  69!  | 
heated  in  a  suitable  apparatus  so  as  to  distil  off  adhi 
alcohol.     The   hot   material   is   then  transferred  dir 
to  the  apparatus  in  which  the  potassium  salts  are  disei 
from  it. — A.  S. 
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Sulphite  liquor  ;    (1)   Process  of  and  (2  and  .">)  ai>i*iratus 

for  miking .     (3)   Process  n/  'i«</  (4)  u/,/»irofi/«  /or 

blouintj  arid  gajit.'.  K.  B.  Wolf,  Berlin,  N.H..  Assignor 
|0  Burgess  Sulphite  Fibre  Co,  Portland,  Mc.  U.S. 
Pats.  1,097,781  to  1,097,785,  May  26,  1914;  dates  of 
appl..  (1  and  2)  Nov.  17.  1909,  (3)  Jan.  28,  1911,  and 
(4  and  .1)  July  13.  1911. 

(1)  (I  as    containing    sulphur    dioxide    is      forced       into 

absorption  apparatus  in  which  it  is  treated  on  the  counter- 

oarrent  principle  with  a  basic  liquid,  and  unabsorbed  gas  is 

exposed    to    an    absorbing    liquid   in    the    presence    of    a 

ovbonate,   such   as   limestone.      Liquid   carrying  a  base 

partly  in  solution,  {e.g.,  nulk  nf  lime)  is  added  to  the  gas 

a*  it  enters  the  blower  and  is  subsequently  allowed   to 

separate  from  the  gas  and   passed  to  the  main  body  of 

liquid,    as   is   also    the   liquor   from    the   carbonate 

treatment.     (2)  Apparatus  for  producing  sulphur  dioxide 

onected  with  a  cooler  and  scries  of  absorption  tanks 

I    with    agitators   and   communicating   with   a   tank 

lor  the  supply  of  lime-water  to  the  system  on  the  counter- 

ourrent  principle.     A  gas  blower  into  which  alkali  may  be 

introduced  is  located  between  the  cooler  and  the  absorption 

'.-m,  and   means   are   provided  for  the  production  of 

ilphite  and  sulphurous  acid  by  absorption  of  sulphur 

dioxide    from    the    excess    gas    and    for     conducting     the 

liquors  and  those  separating  in  the  blower,  to  the  lime  tank. 

a  neutralising  agent  added  to  the  gas  as  it  enters  the 

Mower,  causes  an  inactive  coating  to  be  deposited  on  the 

ts  of  the   blower.     (4)  A   blower  containing  impellers 

and  connected  with  a  tank  from  which  it  receives  a  supply 

'•(  neutralising   agent,   is   provided   with   means   for   the 

-eparation  of  liquid  and  gas.  including  a  trap  with  bent 

having  an  agitator  therein.      .Means  arc  also  provided 

xtnducting  the  liquor  to  a  tank,  from  which  it  is  pumped 

hack  into  the  trap  to  secure  circulation.     (5)  Apparatus 

f  the  type  described  under  2  above,  includes  a  tower  having 

i  carbonated  basic  rilling,  means  for  introducing  absorbing 

quid  for  sulphur  dioxide  at  the  top  and  excess  of  gas  from 

he  absorption  system  at   the  bottom  of  the  towel,  and 

■  •r  delivering  Uquor  from  the  tower  to  the  basic  liquor  tank. 

— F.  Sods. 

;*lphite  liquor  ;    Process  of  mating .     H.  K.   Moore 

and  R.    B.   Wolf,    Berlin.    N.H.     U.S.    Pat.    1,099,56.), 
•June  9.  1914  ;  date  of  appl.,  Dec.  31,  1913. 

'he  products  of  combustion  of  a  sulphur-bearing  substance 
re  cooled  so  as  to  condense  products  less  volatile  than 
I'.t'hur  dioxide,  and  the  residual  sulphur  dioxide  is  passed 
"ntinuouslv  through  a  mixing  apparatus,  milk  of  lime, 
oolcd  to  about  32°  F.  (0°  C.)  being  passed  through  the 
pparatus  in  the  opposite  direction.  The  mixer  is  cooled 
•  a  constant  predetermined  temperature  and  calcium 
sulphite  solution  containing  a  constant  proportion 
f  free  sulphurous  acid,  is  withdrawn  continuously  as  it 
irms. — A.  S. 


*fmm  bisulphite;    Stable  crt/stalline and  process  of 

traducing  same.  H.  Howard,  Boston,  Mass.  U.S. 
Pat.  1,099,177,  June  9  1914;  date  of  appl.,  Sept.  6, 
IMS. 

U'Ht-R   dioxide   is    passed    through    a   heated   solution 
Wtaimng    s  nlium    bisulph'te    until    crystals    separate. 
-   are  removed,  dried  and  cooled.     They  arc 
from    water    of    crystallisation,     stable,    and    non- 
liquescent.     The  unabsorbed  sulphur  dioxide  is  absorbed 
in  alkaline  solution,  which  is  subsequently  mixed  with 
■   mother  liquor  from  the  crystals,  and  the  whole  again 
i-ated  with  sulphur  dioxide.— A.  S. 

Hmttm;    Process  of  dehydrating .     0.  Liebknecht. 

-rrankfort-on-Maine.    Germany,    Assignor    to    Roessler 
land    Hasslacher    Chcm.    Co.,    New    York.     U.S.    Pat. 
•  710.  .l,,ne  2,  1914  ;  date  of  appl.,  Nov.  15,  1912. 

M-Lised   perborate   (such   as   sodium   perborate) 
i.  preferably  at  50°— 70°  C,  in  the  presence  of  an 
,ohol.— F.  Sodw 


Oxidising    agent*      ••ilium     perborate};     fitabilittd 

\V.  K.  Kemmerioh,  Mnlheim-on-Rhine,  Germany. 
l\S.  Put.  1,101,449,  Jans  23,  1914;  dote  of  appl., 
Jan.  Hi.  1914. 

\  •!  i  n.'N  containing  about  2%  of  sodium  perborate  and 
a  small  quantity  of  a  stabilising  colloid,  >  -j.,  01%  of 
gelatin. — A.  S. 

Perforates  ;    Manufacture  of .     (!.   A.    Hempel,     Ger. 

Pat.  274,347,  April   lit.   1913. 

Solution's  of  borates,  such  as  are  obtained  for  example 
in  the  manufacture  of  borax  or  boric  acid,  aj  I  with 

gaseous  hydrogen  peroxide,  e.g.,  with  the  vapours  evolved 

on  distilling  pcracids. — A.  S. 

Phosphoric  acid  and  compounds  of  the,  same  :  Proctst  of 
and  apparatus  far  making — ■ — .  F.  S.  Washburn. 
Nashville.  Tenn.  U.S.  Pat.  1,100,039,  June  Hi.  Ktl4  . 
date  of  appl.,  Feb.  17,  1914. 

A  mixture  of  phosphate  rock  with  silicious  and 
carbonaceous  materials  is  treated  in  a  shaft  furnace  with  a 
blast  of  hot  air  or  of  enriched  air  or  oxygen,  whereby  tie- 
carbonaceous  material  is  burnt  and  part  of  the  phosphorus 
is  eliminated.  The  charge  is  then  transferred  to  an 
electric  furnace,  with  addition  of  a  further  quantity  of 
silicious  and  carbonaceous  materials,  if  necessary,  and 
heated  to  a  higher  temperature  to  eliminate  the  remainder 
of  the  phosphorus.  The  volatilised  phosphoric  anhvdride 
is  condensed. — A.  S. 


Phosphates,  silicates  (monazite  sand),  eJc.  ;    Process  for  the 

decompoiition     of     radioadite .     E.      Ebler.      Ger. 

Pat.  274,781,  Feb.  28,  1913. 

The  phosphate,  silicate,  or  the  like  is  mixed  with  a 
metallic  reducing  agent,  e.g.,  magnesium,  calcium,  or 
aluminium,  which  when  ignited,  will  reduce  the  substance, 
without  application  of  external  heat.  Phosphides, 
silieides,  or  the  like,  readily  soluble  in  dilute  acid,  are 
formed,  and  on  treatment  with  acid  most  of  the  phosphorus 
is  removed  in  the  form  of  hydrogen  phosphides,  whereby 
the  subsequent  extraction  of  the  thorium  is  greatly 
facilitated.— A.  S. 

Arsenate,  of  lead  ;  Process  of  making ■.     H.  H.  Dow  and 

E.  O.  Barstow,  Assignors  to  The  Dow  Chem.  Co., 
Midland,  Mich.  U.S.  Pat.  1,100,673,  June  16,  1914; 
date  of  appl..  June  10.  1911. 

A  soLrTH'N  of  a  soluble  acid  arsenate  (of  sodium,  for 
example),  to  which  sodium  carbonate  or  other  alkali 
is  added,  in  amount  preferably  equivalent  to  the 
hvdreigen  present  in  the  arsenate,  is  treated  with  a  solution 
of  lead  chloride,  and  the  precipitate  formed  i*  separated. 
to  obtain  a  paste  of  the  desired  consistence. — F.  Sodn. 

Arsenate  of  bad  ;    Method  of  manufacturing .     E.   0, 

Barstow.  Assignor  to  The  Dow  Chem.  Co..  Midland, 
Mich.  U.S.  Pat.  1.100,686,  June  16,  1914;  date  of 
appl.,  June  10,  1911. 
A  soluble  arsenate  is  treated  with  an  acid  (such  as  hydro- 
chloric acid)  forming  with  lead,  or  other  metal  concerned,  a 
salt  more  soluble  than  the  arsenate,  and  the  result 
solution  is  mixed  with  lead  oxide  or  other  suitable  com- 
pound.— F.  Sodx. 

Mtsothorium  and  radium  ;   Process  of  obtaining  salts  of 

from   thorium-bearing    minerals.     B.    Kectman    and    F. 

-  .    Assignors    to    Deutsche    Gasgluhlicht    Ak- 
(Auerges),     Berlin.    Germany.     UJs.     Pat.     l.!i«'7i.: 
June  23.  1914  :  date  of  appl..  V.-b.  15,  1912. 
In    the    production    of    thorium    from    thorium-bearin- 
minerals,  the  latt.r  are  treated  with  barium  salts  and  with 
concentrated   sulphuric  acid,   water  is  added  to   form  a 
slimy  or  muddv  product,  and  this  is  treated  w;th  a  further 
laree  quantity  of  water  to  which  is  added  a  quantity  of 
barium  salts  sufficient  to  render  the  radioactive  sut.st  u 
(mesothorium  and  radium)  quite  insoluble — A.  S. 
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Radium,     mesolhorium,     thorium,    and    other    radioactive 
substances;     Method    of   treating    sulphates,    especially 

sulphate     mixtures     containing .     E.     Ebler.     Ger. 

Pat.  274,874,  Feb.  28,  1913. 

The  mixture  of  sulphates  is  mixed  with  calcium  hydride, 
and  ignited  at  one  spot,  without  external  application  of 
heat.  ~  The  reaction  proceeds  throughout  the  mass,  the 
sulphates  being  reduced  to  sulphides.  The  reaction 
product  is  lixiviated  with  weak  acid  solutions,  especially 
dilute  hydrochloric  acid.  The  hydrogen  produced  in  the 
reaction  burns  outside  the  mass  and  protects  the  sulphides 
from  oxidation. — A.  8. 

Hypochlorite    bleaching    liquors  from    chlorine-   and    alkali 

solutions;     Continuous    production    of .     Deutsche 

Solvaywerke  A.-G.     Ger.  Pats.  273,795,  Jan.  28,  1912, 
and  274,871,  March  10,  1913. 

(1)  Chlorine  gas  and  alkali  solution  are  introduced 
continuously  into  a  quantity  of  hypochlorite  bleaching 
solution,  and  a  corresponding  quantity  of  the  solution  is 
continuously  withdrawn.  (2)  An  apparatus  for  carrying 
out  the  process  consists  of  a  coil  of  tubing  placed  in  a 
cooling  vessel,  chlorine  and  alkali  being  introduced  to  the 
coil  at  the  lower  end  and  hypochlorite  solution  withdrawn 
at  the  upper  end. — A.  S. 

Oxides  and  similar  compounds  of  tin  ;  Process  for  concerting 

into    soluble    compounds.     Chem.    Fabr.    von    der 

Linde    m.  b.  H.    and    G.    von   der   Linde.     Ger.    Pat. 
274,045,  Oct.  5,  1912. 

Oxides  or  hydroxides  of  tin  are  converted  into  soluble 
compounds  by  treatment  with  stannic  or  stannous  chloride 
or  mixtures  of  the  same.  The  method  is  especially  suitable 
for  the  treatment  of  so-called  "  tin  pastes  "  (chiefly  oxides 
and  hydroxides  of  tin)  obtained  as  a  by-product  in  silk 
weighting  processes.  For  example,  10  kilos,  of  "  tin 
paste  "  are  heated  to  70° — 80°  C.  with  20  kilos,  of  stannic 
chloride,  an  excess  of  tin  added,  and  the  whole  evaporated 
in  presence  of  hydrochloric  acid.  Impurities  are 
precipitated,  and  the  resulting  stannous  chloride  may  be 
separated  from  any  ferric  chloride  also  present  by 
crystallisation. — A.  S. 

Chlorate  ;  Process  for  removing  bromate  from .     Chem. 

Fabr.  Griesheim-Elektron.     Ger.  Pat.  274,471,  March  18, 

1913. 
A  solution  of  the  chlorate  is  treated  with  a  sulphide  of 
an  alkali  or  alkaline-earth  metal,  whereby  bromate  is 
rapidly  decomposed,  whiLst  the  chlorate  is  practically 
unaffected.  The  stability  of  the  chlorate  is  increased  by 
the  removal  of  bromate. — A.  S. 


Dissolving  apparatus  for  potassium  chloride.  C.  Luhrig's 
Nachf.  F.  Groppel.     Ger.  Pat.  274,473,  Dec.  20,  1912. 

A  tubular  filter  is  suspended  in  the  dissolving  vessel  so 
that  it  is  surrounded  by  the  material  which  is  being 
dissolved  ;  the  latter  moves  gradually  downwards,  whilst 
the  solution  flows  upwards.  The  filter  can  be  moved 
vertically  up  and  down,  so  as  to  regulate  the  concentration 
of  the  filtered  solution  drawn  off.  Or,  the  filter  may  be 
in  the  form  of  a  jacket  enclosing  the  dissolving  vessel. — A.S. 

Ozone  ;  Process  for  the  construction  or  lining  of  apparatus, 
vessels,  etc.,  resistant  to .  Chem.  Fabr.  Griesheim- 
Elektron.     Ger.  Pat.  274,872,  June  17,  1913. 

Ferrochrome  containing  at  least  25%  Cr  and  little  or  no 
carbon  is  used.  It  resists  the  action  of  ozone  and  of  nitric 
oxide  and  peroxide. — A.  S. 

Nitric   acid ;   Process   of  concentrating   dilute .     Sal- 

potersaure-Industrie-Ges.  m.  b.  H.,  Cologne,  Germany. 
Eng.  Pat.  18,113,  Aug.  8,  1913.  Under  Int.  Conv., 
Aug.  24,  1912. 

See  U.S.  Pat.  1,074,287  of  1913;  this  J.,  1913, 1009.— T.F.B. 


Distilling  acids  ;  Means  for .     W.  Hof,  Frankfort  on 

Maine,  Germany.  U.S.  Pat.  1.099,308,  June  9,  1914. 
Date  of  appl.,  Sept.  29,  1913. 

See  Fr.  Pat.  463,208  of  1913  ;  this  J.,  1914,  421.— T.  F.  B. 

Hydrosuiphites  ;  Production  of  anhydrous from  aqueous 

hydrosulphite  solutions.  G.  W.  Johnson,  London. 
From  Chem.  Fabr.  Griesheim-Elektron,  Frankfort  on 
Maine,  Germany.     Eng.  Pat.  14,424,  June  21,  1913. 

See  Fr.  Pat.  460,610  of  1913  ;  this  J.,  1914,  76.— T.  F.  B. 

Sulphur  and  sulphates  from  sulphites  ;  Process  of  producing 

.     C.   Hansen,   Wiesdorf,   Assignor  to  Farbenfabr. 

vorm.   F.   Bayer   und   Co.,   Elberfeld,   Germanv.     U.S. 

Pat.  1,10]  ,740,  June  30,  1914.     Date  of  appl.,  Jan.  17, 

1913. 
See  Ger.  Pat.  264,920  of  1912  ;  this  J.,  1913. 1068.— T.  F.  B. 

Method  of  and  apparatus  for  electrolysing  liquids  [brine]. 
U.S.  Pat.  1,100,290.     See  XI. 

Gas-analysis  apparatus  for  the  treatment  of  gases  with 
measured  quantities  of  a  liquid  reagent.  Ger.  Pat, 
273,726.     See  XXIII. 


VIIL— GLASS;    CERAMICS. 

Tellurium  as  colouring  agent  in   soda-lime  silicate  glass 
P.  Fenaroli.     Chem.-Zeit.,  1914,  38,  873—874. 

Tellurium,  like  sulphur  and  selenium  (see  this  J.,  1912 
1033  ;  1914,  201),  acts  as  a  colouring  agent  in  glass  onl 
under  reducing  conditions,  in  which  case  it  may  be  presen 
as  a  colloidal  solution  of  the  element,  causing  blue  o 
brown  colorations,  or  as  a  polytelluride  which  yields  a  re 
glass.  In  the  blue  glasses  the  colloidal  particles  ar 
larger  than  in  the  brown.  The  absorption  spectrum  of  th 
red  glasses  corresponds  to  that  of  aqueous  solutions  i 
polytellurides,  with  a  characteristic  maximum  betwee 
480  and  490  up.  Comparing  the  members  of  the  sulphi 
family,  the  author  concludes  that  in  combination  with  3 
alkali  metal  their  staining  power  tends  from  yellow  to  rf 
with  increasing  atomic  weight ;  that  they  form  colloid 
solutions  in  glass  more  easily  as  the  metallic  character  i 
the  element  increases,  the  analogy  between  selenium  ai 
tellurium  being  greater  in  this  than  between  sulphur  ai 
either  ;  and  that  none  of  them  colour  glass  under  oxidisii 
conditions. — H.  H.  S. 

Selenium  glasses.     O.  N.  Witt  and  Frankel.     Sprechsa; 

1914,  47,  444 — 145. 
Referring  to  Fenaroli's  work  (this  J.,  1912,  1033  ;  191 
201  ;  and  preceding  abstract),  a  knowledge  of  the  colloid 
nature  of  the  colouring  agent  is  regarded  as  less  importa 
than  the  proportion  of  selenium  introduced  to  that  whi 
actually  stains.     The  total  selenium  present  was  estimat 
by  the  amount  of  iodine  it  liberated  from  potassium  iodl 
after  the  glass  had  been  treated  with  hydrofluoric  ac 
The  chromogenic  selenium  was  estimated  colorinietnca 
by    comparison    with    a    colloidal   solution    obtained 
reducing  selenium  dioxide  with   gelatin  and  phospho 
acid.     The  figures  obtained  were  :    selenium  intoodnc 
00262  ;   Se  found,   0021  ;   chromogenic  Se,  0-0016%- 
proportion  of  100  :  8.     Temperature  influences  the  ceil, 
obtained  ;  at  620°  C.  a  selenium  glass  was  rendered  cole 
less,  but  returned  to  its  original  tint  on  cooling.     In  gla." 
containing  potash,  the  colour  tends  to  brown  the  m 
basic  the  composition.     If  potash  be  completely  rephv 
by  soda,  a  selenium  glass  is  colourless.     The  maMiu 
content  of  selenium  in  alkali-lime  glasses  is  said  to 
006%,  volatilisation  taking  place  above  this  limit, 
alkali-lead  glasses  a  much  higher  content  is  possible  o« ,' 
to  the  formation  of  lead  selenide  which  colours  the  g  • 
dark   brown.     As   selenium   in   the  free  state   begins  ' 
volatilise  at  120°  C.  it  should  be  introduced  as  seleniti 
selenate.     In  the  subsequent  discussion,  the  use  of  sel'-n 
as  a  colouring  agent  in  the  ceramic  industry  was  rec 
mended.— H.  H.  S. 
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IX. -BUILDING  MATERIALS. 

Dehydration  of .     C   Gaudefroy.     Comptes 

rend.,    1914.   158,  l! 2IHIX. 

ond  stage  in  the  dehydration  of  gypsum,  viz.,  the 

formation   of   Bolublc   anhydrite   from   the   hemihydrate, 

Hi  I,  is  reversible  and  the  reason  why  widely  var\  ■ 

operatures    have    been    given    for    the     complete 

ition  of  gypsum,  is  that  111"  results  vary   according 

10 toe  amount  ■  ■(  water  vapour  in  the  oven.     The  anhydride 

an  be  obtained  readily  at  110'  C.  under  suitable  conditions. 

i.ut  oannot  be  obtained  directly  from  gypsum  without  tho 

intermediate  formation  of  hemihydrate.     (See  also  Gallo, 

this  J.,  1914,  694).— W.  H.  P. 

Patents. 

Prnctst  for  the  burning  of .     G.  D.   Heirold, 

.  t'al.      IS    Tut.  1,098,625,  June  2,  1914;    date 
ippl.,  Oct.   13,  1913. 

Kkk  ks.  arranged  in  rows,  arc  subjected  to  a  burning  heat, 
confined  by  the  rows,  and  the  exposed  faces  of  the  bricks 
»re  glazed  by  means  of  a  Maine    which  is  moved  across  the 
of  the  bricks. — W.  C.  H. 

Refractor;/]  Protective  coating;    Article  with .     S.    H. 

Fleming,  Assignor  to  National  Carbon  Co.,  Cleveland, 
Ohio.  U.S.  Pat.  1,09S,794,  June  2,  1914;  date  of 
appl.,  Oct.  1'!'.   1912. 

rORY   articles  are  coated   with   a   layer  of  rutile 
md  carbon  and  heated  in  the  absence  of  air  to  change  the 
.iver  into  titanium  carbide  and  then  heated  in  an  atmos- 
f  nitrogen  to  form  titanium  nitride. — W.  C.  H. 

roofing  compound  ;     Set-adjusting .     C. 

BHis,  Montclair,  N.J.  L'.S.  Pat.  1,099,974,  June  16, 
1914  ;   date  of  appl.,  Aug.  6,  1912. 

v  mixture  of  basic  calcium  stearate  and  sodium  aluminate 
n  such  proportions  that  the  set-retarding  effect  of  the 
ormer  is  equalled  by  the  set  accelerating  effect  of  the 
stter.  The  stearic  acid  is  approximately  25°0  of  the 
otal  lime  content.  The  composition  is  substantially  free 
rom fatty  urease,  excess  fat,  clyeerinandotherhygroscopic 
ubstance- ;  it  can  be  ground  to  a  fine  powder,  and  when 
ipoeed  to  atmospheric  moisture  remains  in  the  form  of  a 
caking  powder  which  can  be  readilv  mixed  with 
ry  cement.— "W.  C.  H. 

oloured-cement  product  and  process  of  producing  the  saint. 
H.  A.  Gardner,  Washington,  D.C.  U.S.  Pat,  1,100,129, 
June  16,  1914;    date  of  appl.,  Feb.  18,  1913. 

BYDROCS   paste   consisting  of  a  pigment  and  an 

nsaponifiable  oil,  which  serves  as  a  protective  vehicle, 

mixed  with  Portland  cement  or  the  like  to  colour  it. 

— W.  C.  H. 

>ment  goods  ;    Process  for  producing  smooth,  glossy,   or 

glazed     coating     on .     A.      Weithaler,     Karlsruhe, 

Uermanv.  U.S.  Pat.  1.101,823,  June  30,  1914.  Date 
of  appl.,  April  11.  1910. 

H  Eng.  Pat.  3423  of  1910  ;  this  J.,  1910,  1159.— T.  F.  B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

fed  of  titanium  on  the  magnetic  properties  of . 

P.  Applegate.     Rensselaer  Polvtech.  Inst..  New"  York, 
tng.  and  Sci.  Series,  No.  5. 

"    permeability    of    pure    Swedish    charcoal  iron    was 
•reased.  and  tho  hysteresis  slightly  diminished,  bv  small 

""!!>  ,1CSS  ,han   10'o)  of  titani'»m  :    larger  quantities 
reased  the  hysteresis  loss.     When  commercial  titanium 


alloys  wan  usedii  pi  .  of  pun  titanium,  metal  of  inferior 
magnetic  quality  was  produced.  The  hysteresis  low*  of 
titanium  steels  were  higher  than  those  of  the  pn 
standard  steels,  and  the  maximum  indootioo  and  tho 
permeability  were  considerably  higher  than  those  of 
silicon  steel  (Si  3-5  -4-6%)  or  pure  iron.-    W.  K.  P.  P. 

SleeUj    Tin  .-/■■>• I  of  transformation  of when  healed, 

and  tin  specific  electrical  reeistanct  of  iron,     A.  Portovin. 
Comptee  rend..   1914,  159,  51—".:!. 

Steel  bars  were  heated  in  salt  baths  at  780  I  and  900°  C. 
for  varying  lengths  of  time,  quenohed,  and  the  increase 
in  resistance  measured.  The  passing  of  carbon  into  solid 
solution  was  not  instantaneous  but  took  10  to  21)  mius. 
after  the  st.el  had  acquired  the  requisite  temperature. 
Steel  with  C  0*88%  gave  a  greater  increase  in  resistance 
on  quenching  from  900  C.  than  from  760  C  Tho  specific 
resistance  of  pure  iron  obtained  by  extrapolation  was 
9-3  microhms  at  20°  C— T.  St. 

[Steel]  Neumann  lines  ;  Formation  of .     (1)  Matweieff, 

(2)  A.  Portevin  and  J.    Durand.      Rev.  Jlct.,  1H14,  11, 
766—779. 

(1)  The  formation  of  "Neumann  lines"  is  considered  to 
be  due  to  twinning  induced  by  friction  (scratching)  of 
emen  grains  along  the.  edges  of  cleave  of  crystals 

during  the  polishing  of  the  metal.  The  lines  indicate  the 
orientation  of  the  grains  and  the  direction  of  corrosion, 
and  occur  in  relief  upon  the  surface  of  the  metal,  forming 
Wiilmanstaettian  figures  upon  individual  grains.  (2)  The 
lines  are  regarded  as  the  result  of  twinning  due  to  pressure. 
Micrographic  evidence  is  given  to  show  that,  as  indicated 
by  Osmond  and  Cartaud  (this  J.,  1906,  761)  the  Neumann 
lamella?  occurring  in  any  given  grain  are  parallel  to  not 
more  than  6  planes  corresponding  to  the  crystalline  orienta- 
tion of  the  grain  itself:  and  that  the  lines  are  hollows 
and  not  ridges  as  stated  by  Matweieff. — W.  K.  F.  P. 

A     iel  sleek;    Specific  volumes  of .     P.  Chevcnard. 

Comptes  rend.,  1914,  159,  53—56. 

The  specific  volumes  of  iron-nickel  alloys  at  750°  C,  0°  C 
and  — 273c  C.  were  calculated  from  dilatation  curves 
obtained  for  tho  range  — 195°  C.  to  750°  C,  and  the 
densities  detei  mined  at  the  ordinary  temperature.  The 
amplitude  of  the  irreversible  transformation  (peculiar  to 
the  alloys  w  ith  a  nickel  content  lower  than  that  of  Fe.Ni)  is 
proportional  to  the  content  of  free  iron  in  the  alloy. — T.  St. 

Alloys:     Electrolytic  separation  of and  their  metallo- 

graphic  and  mechanical  investigation.  V.  Iron-nickel 
alloys  dei>osited  at  high  temperatures  from  sulphate  bath-. 
R.  Kremann  and  R.  Maas.  Monatsh.  Chem.,  1914, 
35,  731—753.  (See  also  this  J.,  1914,  553,  752.) 
Experiments  were  carried  out  at  75°  C.  and  the  results 
compared  with  those  obtained  at  ordinary  temperatures 
(this  J.,  1914,  28).  The  higher  temperature  caused  an 
enormous  increase  in  the  nickel  content  of  the  deposit 
when  the  other  conditions  were  not  varied.  As  at  ordinary 
temperature  the  effect  of  increasing  the  nickol  content  of  the 
electrolvte  was  first  rapidly  to  increase  that  of  the  deposit 
and  then,  after  a  maximum,  slowly  to  diminish  it.  Potas- 
sium oxalate  and  citric  acid  both  increased  the  )>ercentage  of 
nickel  in  the  deposit.  The  effect  of  citric  acid  was 
similar  to  that  of  increasing  nickel  concentration,  i.e.,  it  was 
reversed  after  a  certain  point  where  a  maximum  was 
reached.  A  disadvantage  of  the  higher  temi>erature  was 
that  to  obtain  alloys  with  less  than  70— 80%  Ni.  it  was 
necessary  to  work  with  such  low  Ni  concentrations  in  the 
electrolyte,  that  the  composition  of  the  deposit  was 
abnormally  sensitive  to  slight  variations  in  the  com- 
position of  the  electrolyte;  The  high  temperature  deposits 
were  in  general  harder  and  i»  is  concluded  that  solid 
solutions  were  formed  to  a  greater  extent,  and  that 
hydrogen  content  is  not  the  predominating  factor  in  the 
production  of  hardness.  The  mctallographic  mvestjgafaon 
again  revealed  the  concentric  structure  observed  with  the 
low-temperature  deposits.  Electromotive  study  of  the 
deposits   showed   that   the   alloys,    when   first   produced, 
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were  in  a  passive  condition  ;  they  reached  the  normal 
potential  only  after  long  immersion  in  ferrous  sulphate 
solution.— W.  H.  P. 

Alloys  ;  Electrolytic  separation  of and  their  mechanical 

and   tnetalhgraphic   investigation.     IV.      The   separation 
of   iron-magnesium    alloys  from    aqueous    solution.     R.   I 
Kremann  and  J.  Lorher.     Monatsn.     ('hem.,  1014,  35, 
G03— 634.     (See  also  this  J.,  1914,  28,  553,  752.) 

The  electrolytes  used  contained  ferrous  sulphate  and  I 
magnesium  chloride  in  varying  concentrations,  with  in  } 
some  instances  the  addition  of  potassium  chloride.  The 
cathode  deposit,  at  various  cunent  densities  from  various  j 
electrolytes  was  analysed  for  iron  and  magnesium,  the  | 
difference  being  attributed  to  oxygen.  The  deposits 
consisted  of  metallic  iron  and  in  certain  cases  of  a  solid 
solution  or  compound  of  iron  and  magnesium,  together 
with  feirous  hydroxide  and  possibly  magnesium  hydroxide. 
The  evidence  for  the  existence  of  the  combination  of  iion 
and  magnesium  was  strengthened  by  the  results  of  the 
metallographic  investigations  and  by  the  measurements 
of  hardness  and  E.M.F.'s  against  ferrous  and  magnesium 
sulphates.  The  existence  of  hydroxides,  especially  in  the 
deposits  from  electrolytes  poor  in  magnesium  was  evident, 
because  the  current  yield  would  frequently  have  been 
over  100%,  if  the  deposit  were  assumed  to  be  entirely 
metallic.  In  certain  cases  the  deposits  were  readily 
oxidised  in  air  with  evolution  of  heat,  and  were  pvrophoric 
at  slightly  elevated  temperatures.  This  phenomenon  was 
probably  due  to  the  combined  effects  of  ferrous  hydroxide, 
finely  divided  iron  and  the  iron-magnesium  alloy. — W.  H.  P.  , 

Gold;    Contribution   to   the  chemistry  of .     II.  Auto-  I 

reduction  as  a  factor  in  the  precipitatioi   of  metallic  gold.   I 
V.  Lenher      ,T.  Amer.  ('hem.  Soc,  1914,  38,  1423—1426. 
(See  this  J.,  1913,  599.) 

€!old  ialts  undergo  auto-reduction  to  metallic  gold  in 
presence  of  various  metallic  peroxides  ;  the  metal  is  also 
precipitated  by  manganous  salts  in  neutral  or  alkaline 
solution  and  by  eerous  hydroxide  in  alkaline  solution, 
manganese  and  cerium  dioxides  being  formed  in  the 
respective  cases.  The  presence  of  gold  in  manganese 
deposits  may  be  due  to  two  different  leactions.  In  one 
case  free  chlorine,  produced  by  the  action  of  an  oxidised 
manganese  deposit  on  a  chloride  solution  containing  free 
acid,  dissolves  gold  ;  the  solution  of  gold  and  manganese 
is  stable,  whilst  acid,  but  deposits  gold  and  manganese 
dioxide  when  neutralised,  e.g.,  with  limestone.  Or, 
again,  the  gold  in  manganese  deposits  adjacent  to  other 
gold  deposits  may  be  formed  entirely  by  auto-reduction 
of  gold  from  solution  by  manganese  dioxide. — L.  E. 

Silver  ;     Electrical   resistance   of  pure ;     molten   and 

solid.     E.   F.   Northrup.  J.   Franklin   Inst..    1914,   178, 
85—87.     (See  also  this  J.,  1914,  141,  264,  357  and  358.) 

The  curve  showing  the  change  of  resistance  with  tem- 
perature is  very  slightly  convex  toward  the  temperature 
axis  from  20°  C.  to  the  m.  pt.  In  the  process  of  melting 
the  resistance  is  approximately  doubled  and  then  increases 
in  a  perfectly  linear  manner  with  rise  of  temperature. 
The  following  values  may  be  quoted  (microhms  per  cm3.) : 
20°  C,  1-859;  60°,  1-900;  960-5°  (solid),  8-4;  960-5° 
(liquid),  16-6  ;    1340°,  21  01.— W.  H.  P. 

Copper-nickel-manganese  alloys.     Electrical  resistance  and 

temperature  coefficient  of .     G.  L.  Gray.  Rensselaer 

Polytech.  Inst.,  Eng.  and  Sci.  Series  No.  4. 

The  addition  of  manganese  to  an  alloy  of  copper  and 
nickel  at  any  concentration  usually  increases  the  electrical 
resistance.  The  curve  of  temperature  coefficients  for  these 
alloys  is  of  the  same  general  shape  as  the  curve  of  con- 
ductivities, and  an  increase  of  resistance  is  usually  accom- 
panied by  a  decrease  of  temperature  coefficient.  The 
curves  indicate  that  the  alloy  composed  of  Cu  55,  Ni  45, 
and  Mn  15  parts  has  a  specific  resistance  of  about  70 
microhms  perc.c.and  practically  no  temperature  coefficient 
at  20°  C.  It  is  thus  a  much  better  resistor  than  any  of 
those  usually  employed  in  precision  apparatus. — W.  H.  P. 


Type-metal ;    Cause  of  the  oxidation  of .     S.  Zinberg. 

Z.  angew.  Chem.,   1914,  27,  436^437.     (See  also  this 
J.,  1914,  317.) 

A  type  metal  containing  Pb  80  3,  Sb  19-21  and  As  0-39%, 
when  placed  in  river  water,  was  unacted  on.  but  was 
rapidly  attacked  by  d'stilled  water ;  after  three  days 
0  6%  had  been  oxidised  and  corresponding  amounts  of 
lead  and  antimony  were  found  in  the  water.  Experiments 
with  lead  shavings  gave  similar  results.  It  is  concluded 
that  water  or  water  vapour  is  the  active  agent  in  the 
oxidation  of  type-metal  which  contains  about  80%  Ph. 
Metal  containing  only  about  72%  Pb  was  quite  unacted 
on  under  the  experimental  conditions. — J  H.  J. 

Metals;    Influence  of  time  in  rapid  deformations  of . 

G.  Charpy  and  A.  Cornu.     C'omptes  rend.,   1914,  158, 
1969—1973. 

Is  testing  metals  by  shock,  variation  in  the  time  of 
deformation  from  tj'tt,  to  TjL  of  a  second  did  not  produce 
any  appreciable  variation  in  the  work  absorbed  by  the 
rupture.— \V.  H.  P. 

Reduction  of  oxides  of  heavy  metals.  Catalytic  actions  nf 
colloidal  metals  of  the  platinum  group.  X.  Paal. 
See  VII. 

Patents. 

[Iron  and  steel].     Ingots  and  other  castings  ;    Process  fur 

casting .     P.     Mclaun,     Berlin.     Eng.     Pat,    8490, 

Apr.  10,  1913. 
Compound   ingots   are    cast   by    pouring,    one   after  the 
other,  two  (or  more)   different   kinds  of  metal  into  one 
vertical    mould,    the   second    metal    being    added   before 
the  upper  portion  of  the  first  has  solidified. — W.  E.  F.  P. 

Iron  and   other    metals  ;     Manufacture    of .      A.  E. 

Bourcoud,  London.  Eng.  Pat.  12,960,  June  4,  1913. 
In  cyclic  processes  for  the  manufacture  of  iron  and  other 
metals  (see  Eng.  Pats.  21,060  of  1905,  21,770  of  1906,  ami 
676  of  1910  ;  this  J.,  1906,  1152  ;  1907,  928  ;  191),  B29) 
leakage  of  gas  at  the  heating  stoves  is  obviated  by  niacin:, 
the  circulator  together  with  the  regenerator  and  dcsul 
phuriser  entirely  between  the  outlet  of  the  heating  stovi 
corresponding  to  the  regenerator  and  the  inlet  of  tin 
heating  stove  corresponding  to  the  metallurgical  furnace 
By  this  arrangement  the  pressure  in  the  stoves  may  b> 
kept  approximately  atmospheric  whatever  the  position  0 
the  circulator  relatively  to  the  regenerator  am 
desulphuriser. — T.  St. 

Case-hardening  compound.  A.  0.  Blaieh.  Chicago,  II 
U.S.  Pat.  1,100,008,  June  16,  1914  ;  date  of  appl 
Oct.  18,  1913. 
An  intimate  mixture  of  charred  tan  bark  85,  a  sodiui 
salt  5,  and  calcium  carbonate  10  parts,  obtained  b 
impregnating  the  bark  with  an  infusion  of  the  othi 
materials. — T.  St. 

Armour-plates  ;    Process  of  treating .     A.  F.  Mitche 

Pittsburgh,  and  \V.  H.  Jones,  Munhall.  Pa.,  Assign" 
to    Carnegie    Steel    Co.,    Pittsburgh,    Pa.     U.S.    Pa 
1,100,193,  June  16,   1914;    date  of  appl.,  Man*  - 
1910. 
The  high-carbon  surface  of  a  plate  in  which  the  carl: 
gradually  diminishes  from  one  face,  is  decarburised  to 
point  sufficient  to  cause  it  to  retain  a  •ertain  bardne 
when  tho  plate  is  hardened.     In  an  example  illustrat 
the  carbon  content  in  a  6  in.  plate  starts  from  0  l11" 
the  face  to  a  maximum  of  0-85%  at  a  depth  of  J  in.,  fa 
to  0-41%  at  2  in.  depth,  and  then  remains  constant. 

— T.  S 

[Manganese-]    Steel;      Method    of    making ■     W. 

Nichols,    Chicago    Heights,    111.     U.S.    Pat.    1,100,91 
June  23,  1914  .-"date  of  appl.,  Feb.  25,  1914. 
Manganese-steel    is    made    by    mixing    in   a   comir 
receptacle  decarbonised  iron  55,   manganese  steel  scr 
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containing  Mn  ;» I .< >ti t  12%,  37,  nml  so",,  forromanganese 
s  part*.  The  components  are  melted  separately,  and 
heated,  tin-  iron  to  about  1650  C,  the  steel  scrap  (<•  about 
l»i«i  i '..  and  the  furromangancsc  to  about  1350  C,  just 
prior  t"  mixing.  -T.  Si. 

ferromanganrse  ;     Milting .     E.    Humbert,    Chicago, 

111.     U.S.  Pat.  1,101,551,  June  30,  1914  j   date  of  appl., 

July  18.   1913. 

PUutOMANGANESK   is   maintained    molten   in   an   electric 

furnace  "f  tho  elcctrodo  typo,  solid  alloy  beins  added  to 

metal,  as  this  is  tap|*il.     A  comparatively  thick 

I  carbonaceous  material  on  the  bath  and  surround- 

ends  of  the  electrodes,  serves  to  avoid  execasive 

•<■■■   in    voltage    when    the   surface   is   agitated,    to 

ihe  metal  from  the  air.  and,  by  its  partial    con- 

MMlption,  keen  up  the  temperature  of  the  bath. — T.  St. 

[Iron].     Metal  allows ;   Producing .     L.  Goldmcrstein, 

New   York.     U.S.  Pat.   1,098,346,  May  26,   l!>14;    date 
of  appl.,  Jan.  17,  1913. 

To  a  hath  of  molten  metal  (iron)  containing  an  impurity, 
i  Metallic  fluoride  is  added  which  is  dissociated  at  the 
temperature  of  the  bath  ;  the  impurity  is  thus  removed 
(»s  fluoride)  and  an  alloy  of  the  two  metals  produced. 

— W.  K.  F.  P. 


Process  for  obaining  adhesirc  coatings  of 

•  •muni  .it.il.    S.  O.  Cowper-Colea,  London.     Eng. 
Pat.  35,393,  Nov.  6,  1913. 

steel  is  cleansed,  rendered  passive  by  dipping  in 

mcentrated  nitric  acid  or  by  other  means,  washed,  and 

ransferrcd  to  an  electrolytic   copper-depositing   tank  in 

■>hieh  the  anode  and  cathode  are  already  connected  up  in 

trie  eireuit.     The  electrolyte  is  prepared  by  heating 

tn  aqueous  solution  of  potassium  cyatjde  nearly  to  boiling, 

riding   copper  sulphite,    heating   the  solution  to  boiling, 

illowing  to  eool,  filtering  and   diluting.       An   alternative 

leetrolyte   is   composed   of   copper   carbonate    dissolved 

n  potassium  cyanide  solution  to  which  sodium  bisulphite 

Th"  copper  is  deposited  at  about  60;  C,  with 

current  density  of  about  3  amps,  per  sq.  ft.  of  cathode 

iirface.  and  the  steel  or  iron  is  subsequently  removed, 

horoughly    washed,    and   immediately    transferred    to    a 

"pper  sulphate  depositing  tank  in  which  it  is  allowed  to 

■main  until  the  copper  coating  has  attained  the  desired 

Uickness.— T.  St. 

Zincdead    ores  ;      Treatment    of  .]     Solutions;    Ap- 
paratus for  making  and  filtering ,  applicable  in  the 

extraction  of  metals  from  ores  and  for  like  purpose'. 
P.  C.  C  lsherwood,  Bushev  Heath,  Herts.  Enq.  Pat. 
6413,  Mar.  15,  1913. 

v  closep,  rotary  cylinder  is  divided  by  a  longitudinal 
artition  into  two  similar  compartments  each  having  a 
Iter-plate  parallel  to  the  partition.  Openings  arc  pro- 
ided  in  the  cylinder  wall  for  charging  and  discharging  each 
■mpartnicnt,  and  for  removing  the  solution  from  the 
paces  between  the  filter-plates;  and  provision  is  made 
•r  introducing  high-pressure  steam  into  each  compart- 
urnt.— YV.  E.  t\  P. 

i«c  blende  and  other  metalliferous  constituents  ;  Separation 

°] from  ore  concentrates  and  slimes  by  fixation   or 

granulation.     E.  J.  Horwood,  Broken  Hill,  Now  South 
Wales.     Eng.  Pat.  28,604,  Dec.  11,  1913.     Under  Int. 
Dee.   12,  1912. 

?.E  or  sulphide   material  is   prepared   for  the  roasting 

.^ration  which  renders  sulphides  other  than  zinc  sulphide 

loanable  of  flotation  (Eng.  Pat.  1789  of   1909;   this  J., 

95,  and  Fr.  Pat.  399,2:2  of  1909;     this  J.,  1909, 

washing  thoroughly  with  clean  wat  r  to  remove 

1    soluble    salts.     Tnis    treatment     results    in    reduced 

(klation    of    zinc    during    roasting,    the    possibility     of 

nation  at  a  lower  temperature,  and  cleaner  separation 

zinc  from  the  other  minerals  present. — T.  St. 


Sulphides;  Process  for  the  separation  of  metattic —     from. 

gangue  and  .i/>/«/ri;fi/.<  therefor.  I,.  Bradford,  Broken 
Hill,  New  South  Wales.  Assignor  to  Minerals  Separation 
Ltd.,  London.  I'.N.  Pat.  [,101,506,  June  23,  1914; 
date  of  appl..  Marota  II,  1912. 

Thh  ground  ore  is  mixed  with  slightly  acidulated  water 
to  form  a  (lowing  pulp,  heated,  and  treated  with  a  further 
quantity  of  acid  to  cause  gas  to  bo  evolved.  Air  is  then 
introduced  and  the  whole  inbjeotod  to  violent  agitation; 
the  pulp  is  run  off  and  the  floating  material  separated. 

— T.  St. 

Sulphide  ores  ;  Flotation  process  for  the  concentration  of 

by  means  of  oil  and  nascent  gases.  TeUna  A.  G  fur 
Bergbau  und  Huttenindiistrie.  (or.  Pat,  274,002, 
March  2,  1913.  Addition  to  Ger.  Pat  273,266  (this  J., 
1914,  698). 

The  mixture  of  ore  pulp  and  oil,  etc.,  is  fed  on  to  a  dis- 
tributing cone  which  delivers  it  on  to  the  surface  of  a  n 
of  water.  The  distributor  is  in  the  form  of  a  double  cone. 
the  portion  tapering  downwards  being  below  the  surface 
of  the  water  and  having  a  central  opening  communicating 
with  radial  passages  through  which  dilute  acid  is  delivered 
under  pressure  just  below  the  surface  of  the  water.  In 
a  modified  form  the  acid -distributing  device  is  separate 
from  the  distributing  cone  for  the  ore  pulp. — A.  8. 

Lead,  zinc,  and  copper  ores  ;  Preparation  of  very  finely- 
divided -for  an  oil-flotation  process.     K.  A.  H.  Wolf. 

Ger.  Pat.  274,530,  Nov.  5,  1911. 

The  very  finely  ground  ore  is  intimately  mixed  with  an 
equal  weight  of  water  in  a  vessel  provided  with  a  mechanical 
agitator  to  which  also  compressed  air  is  supplied.  The  ore 
pulp  is  treated  with  dilute  sulphuric  acid  in  the  known 
manner,  then  intimately  mixed  with  oil,  and  transferred 
to  spitzkasten. — A.  S. 

Tungsten  metal  bodies  ;  Manufacture  of .     C.  Gladitz, 

London.     Eng.   Pat.   12,421,  May  28,  1913. 

Fluffy  tungsten  powder  (see  Eng.  Pat.  27,859  of  1912  ; 
this  J.,  1914.  204)  is  mixed  with  a  small  quantity  (5%  to 
2.">°0)  of  tungsten  powder  of  larger  grain,  and  the  mixture 
compressed  into  bars  which  are  heated  to  26503  G  by  an 
alternating  current,  a  liquid  resistance  being  used  so  that 
the  temperature  can  be  raised  and  lowered  gradually.  The 
bars  so  formed  are  extremely  ductile  and  can,  by  cold 
hammering,  be  reduced  by  10%  of  their  section.  The 
larger  crystalline  variety  of  tungsten,  the  function  of 
which  is  to  provide  nuclei  for  the  growth  of  larger  crystals 
in  the  compressed  bar,  is  formed  fiom  the  fluffy  variety 
by  heating  or  compressing  or  by  simultaneously  com- 
pressing and  heating,  then  grinding  and  sifting  to  obtain 
clusters  of  a  size  suitable  for  use  as  nuclei. — T.  St. 

Ores  ;  Dressing  of .     0.  Vautin,  London.     Eng.  Pats. 

14.42S  and  15,304,  June  21,  and  July  2,   1913. 

Crushed  ore  having  particles  of  substantially  uniform 
size  is  fed  into  a  vertical  cylindrical  vessel  with  a  conical 
bottom.  Fluid  such  as  air  or  water  is  introduced  by- 
tangential  injectors  so  that  it  rotates  rapidly  within  the 
cybnder  about  the  vertical  axis.  The  heavier  particles 
of  the  ore  are  thus  caused  to  move  towards  the  centre, 
and  are  run  off  by  a  pipe  at  the  bottom.  The  lighter 
particles  are  drawn  off  by  suction  through  a  number  of 
vertical  tubes  arranged  concentrically  with  and  near  the 
cylinder  wall. — T.  St. 

Copper  or  nickel;  Compound  for  use  in  irelding  joints  in 
.  C.  Canzler  and  K.  Sameareuther,  Dunn.  Ger- 
many. Eng.  Pat.  21.012.  Sept.  17.  1913.  L'nder  Int. 
Conv.,  Sept.  30,  1912. 

Coffer  containing  P  004  to  0-5%  is  combined  with  2  to 
5%  of  Ag,  Cd.  or  Bi,  or  more  than  one  of  these  metals, 
and  the  compound  in  the  form  of  wire  is  used  for  welding 
copper  or  nickel  joints. — T.  S I 
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Copper  :  Method  of  welding .     E.  E.  Reigle.  Assignor 

to  J.  Zajic.  Baltimore,  Md.     U.S.  Pat.  1,098,404.  June  2, 
1914  ;  date  of  appl.,  March  10,  1914. 

The  metal  is  kept  for  2  hours  in  a  boiling  solution  of 
potassium  chlorate  and  then  welded  as  usual.— W.  E.  F.  P. 


Copper  ;  Process  for  separating from  nickel  and  cobalt. 

V.  Hvbinette,  Fredericktown,  Mo.  U.S.  Pat.  1,098.443, 
June  2,  1914;  date  of  appl.,  July  11.  1907.  Renewed 
Nov.  2,  1911. 

Sulphide  ores  or  concentration  products  are  roasted  and 
subjected  to  magnetic  separation.  The  concentrates,  after 
having  part  of  the  sulphur  removed,  if  necessary,  by 
roasting,  are  smelted  into  a  matte,  which  is  then  roasted, 
and  leached  with  dilute  sulphuric  acid,  whereby  a  solution 
is  obtained  containing  principally  copper. — T.  St. 


[Copper]    Metalliferous    materials;    Art    of    treating . 

H.  B.  Hovland,  Duluth,  and  G.  B.  Frankforter,  Minne- 
apolis. Minn.  U.S.  Pat.  1,098,668,  June  2,  1914  ;  date 
of  appl.,  Dec.  12,  1913. 

Dry  copper-containing  material  is  treated  with  dry 
hydrogen  sulphide  without  the  application  of  heat. — T.  St. 

[Copper]  Smelting  and  briquctting  process.  B.  T.  Collev. 
Rancagua,  Chile.  U.S.  Pat.  1,098.883.  June  2,  1914  ; 
date  of  appl.,  Dec.  15,  1911. 

Finely-divided,  pyritie  copper  ore  is  roasted  to  convert 
FeS,  into  FeS,  mixed  w-ith  plaster  of  Paris  (0%),  and  the 
mixture  briquetted  and  smelted  as  usual. — \V.  E.  F.  P. 

Bismuth;    Proces    for    separating front    copper.     W. 

Thum,  Hammond,  Ind.,  Assignor  to  United  States 
Metals  Refining  Co.,  New  York.  U.S.  Pat.  1.098  854, 
June  2,  1914  ;  date  of  appl.,  Sept.  17,  1910. 

The  mixture  of  bismuth  and  copper  is  oxidised,  reduced 
to  a  fine  state,  and  smelted  with  an  excess  of  carbon  and 
sodium  sulphate.  The  resulting  crude  bismuth  and 
copper  matte  are  separated,  and  the  former  oxidised  and 
again  smelted  with  a  suitable  sulphur  compound. — T.  St. 


Furnace  for  treating  molten  metals;  Single-  or  multi-phase 

electric     f  induction] .      P.      Lescure,      Dombrowa, 

Russia.     Eng.    Pat.    3291,   Feb.    7,    1914.     Under   Int 
Conv.,  Feb.  7,  1913. 

The  secondary  winding,  constituted  by  the  metal  to  be 
treated,  is  formed  of  several  spirals  surrounding  the 
magnetic  current  circuit,  and  is  also  prolonged  as  an  outer 
circuit  in  the  form  of  a  vertical  passage,  the  latter  being 
provided  with  a  tapping  hole.  Each  of  the  phases  has 
a  superposed  chamber  containing  the  metal,  one  end  of 
the  spiral  and  the  vertical  passage  being  in  communication 
with  the  chamber,  and  the  latter  is  furnished  with  a  cover 
so  that  the  furnace  may  be  fed  and  the  contents  stirred. 
The  secondary  channel  is  arranged  in  the  refractory 
material  of  the  furnace,  one  half  of  the  channel  being 
formed  of  easily  replaced  tiles,  which  may  or  may  not  be 
provided  with  ribs  for  dividing  the  channel  forming  the 
winding  into  one  or  several  longitudinal  channels. — B.  N. 


Furnace;   Electrical for  the  reduction,  of  copper  and 

other  ores.  W.  H.  Hamilton,  New  York,  Assignor  to 
The  Conlev  Electric  Furnace  Co.,  Wilmington,  Del 
U.S.,  Pat.  "1,100,972,  June  23,  1914;  date  of  appl., 
Oct.  7,  1913. 

The  furnace  comprises  an  upper  shaft  portion  and  a 
hearth,  and  between  the  two  are  several  small  circular 
shafts  having  hopper-like  entrances  ;  the  combined  area 
of  these  shaft*  is  materially  smaller  than  that  of  the 
common  shaft  above.  Electrical  resistance  heaters  are 
disposed  in  the  walls  of  the  large  and  smaller  shafts.— B.  N. 


Furnace  :  Ore-roasting  - 
U.S.  Pat.  1,093,309, 
Feb.  11,   1911. 


— .     W.  F.  Murphy.  Iowa  City. 
June    9,     1914;    date   of    appl.,. 


The  base  or  hearth  of  the  roasting  chamber  is  formed  by 
the  upper  part  of  an  endless  conveyor  to  which  the  ore  is- 
supplied  by  a  similar  device  disposed  at  a  higher  level 
in  the  apparatus. — \V.  E.  F.  P. 

Rabbles  and  rabble-arm  for  metallurgical  furnaces.  V. 
Wedge.  Ardmore,  Pa.  U.S.  Pat.  1,100,461.  June  16,. 
1914,  date  of  appl.,  Dec.  27,  1912. 

A  series  of  chambered  rabbles  project  from  the  under 
side  of  a  hollow  rabble  arm.  and  arc  connected  by  a 
series  of  chambered  ribs  crossing  over  the  back  of  the 
arm.  The  outermost  rabble  communicates  with  the 
interior  of  the  arm.  and  the  innermost  rabble  with  a 
discharge  outlet.  Circulating  water  thus  passes  outwards 
through  the  arm  and  back  through  the  rabbles. — T.  St. 

Stirring  device  for  mechanical  roasting  furnaces.  Metall- 
bank  und  Mctalhirgische  Ges.  A.-G.  Ger.  Pat.  273,942, 
April  8,  1913.     Addition  to  Ger   Pat,  268,602. 

The  stirrer-arms  are  fixed  to  the  axis  by  bolts.  The 
bolt  passes  through  a  tubular  member  fixed  inside  the 
arm  and  is  provided  with  a  collar  fitting  in  an  enlarged 
portion  of  the  tube,  and  held  therein  by  a  cap  screwed 
on  over  the  open  end  of  the  tube.  When  the  bolt  is 
screwed  in  one  direction,  the  collar  presses  against  this 
cap  and  holds  the  stirrer-arm  in  place,  whilst  when  screwed 
in  the  other  direction,  the  collar  presses  against  tin 
opposite  end  of  the  enlarged  portion  of  the  tube  anil 
forces  the  stirrer-arm  off  its  seating. — A.  S. 

Alkali   metals   and  alkali   metal  compounds  ;    Electrolyth 

manufacture  of .     E.   A.   Ashcroft,   London.     Eng 

Pat.   10.980,  May  4,  1914. 

The  electrolyte  in  the  second  cell  consists  of  a  fused 
mixture  of  alkali  hvdroxide  and  alkali  cyanide,  with  01 
without  other  salts  (see  Eng.  Pats.  1001,  1002.  1003,  100£ 
of  1912  and  25,144  of  1913  ;   this  J.,  1913,  199).— B.  N 

[Oold  and  silver].     Ores  ;    Process  for  treating  cyanidabl 

containing     deleterious     slimes.     W.     E.     DarTOT 

Sutter  Creek,  Cal.     U.S.  Pat   1,098,020,  May  26,  1914 
date  of  appl.,  Mar.  11,  1914. 

The  slimes  are  separated  from  the  ore  and  "  treated  t 
remove  graphite  and  other  deleterious  colloidal  sub 
stances."— W.  E.  F.  P. 

Allot/.  C.  P.  Yan  Gundy,  Catonsville.  Md.  U.S.  Pal 
1,098,137,  May  26,  1914  ;   date  of  appl.,  Dec.  8,  1913. 

An  alloy  of  Al  85—87  (preferably  86  5),  Zn  9—11  (9" 
Pb  2—4  (2-5),  and  Cu  1—3  (1-3)%.— A.  S. 

Aluminium  alloy.  W.  A.  McAdams.  Bav  Shore.  NY 
U.S.  Pat.  1.099,561,  June  9,  1914;  date  of  appl 
Feb.   11,   1913. 

An  alloy  of  Al  100,  Cu  5,  and  Ag  2  parts. — A.  S. 

Alloy.  R.  R.  Graf.  Hisrhlandtown,  Md.,  Assignor  I 
F.  E.  Welsh,  jun.,  Baltimore.  Md.  U.S.  Pat.  1,101,53 
June  30,  1914  ;   date  of  appl.,  Nov.  5,  1913. 

An  alloy  of  Pt  45,  Au  15,  Ag  25.  and  Cu  15%.— T.  St. 

Vanadium   and   uranium    minerals  ;    Process  for  treatu 
so-called    carnotite    and    associated    and    simdar  — 
H.    N.    McCoy,    Chicago,    HI.     U.S.    Pat.    1,098,28 
May  26,  1914  ;"  date  of  appl.,  Mar.  16.  1914. 
The    finely  divided    ore   is    heated    with    sulphuric   ac 
to  about  300°  C.   to  produce  a  mass  which  solidifies  1 
cooling;     the   latter   is   leached    with   water   to  rec( 
vanadium    and    uranium,    and    the     insoluble 
"  treated  for  the  concentration  of  its  radium  content. 

— W.  E.  P.  P 
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Smtlttr  fum<  < ,     f)<      ■    Ut   treating 0.    V.    Blom, 

Kn ,  Cal.      1    S    Pat.  1 .098,611,  June  2,  1014;   date 

..(  appl.,  Apr.  7.   1913. 
\\  inclined  conduit  arranged  in  Btcps,  and  having 

npsn  its  under  s  d,    a  number  "(  projecting  receptacles 


1. irii-  at  tho  base  of  each  stop),  each  id  which  communicates 
•  ith  a  separate  adjacent  Vessel  by  moans  of  a  door  in  the 
jwer,  and  a  pipe  at  the  upper,  part  of  the  end  wall. 
— \Y.  E.  F.  P. 

Process    of   reducing  and   separating from 

ores.  -I.  M.  McCormack,  Assignor  to  t.  A. 
MoCormack,  D.  R.  Williams.  .T.  Constable,  and  E.  L. 
Brown.  Reno,  X.  v.  U.S.  Pat.  1,099,388,  June  9,  1914  ; 
date  of  appl..  April  22,  1013. 

(RBOnatk.  oxide  and  sulphide  ores  arc  broken  up  and 
I   to  the  direct   contact  of  a  single  flame  of  a 

mperaturo  sufficient  to  reduce  and  cause  incipient 
I  the   ores,   whereby   the   contained   metals   are 

mntstoly  reduced  to  commercially  pure  metal. — T.  St. 

ttallurgical  products  :   Treating .     F.  J.  Tone, 

Assignor  to  The  Carborundum  Co.,  Niagara  Falls.  N.Y. 
.t.  1,099,674,  June  9,  1914  ;    date  of  appl.,  Sent. 
17.  1910. 

'IE  carbides  and  silicidos.  existing  as  impurities  in  elec- 
■mctallurgical  products  used  for  abrasive  or  refractory 
irposes.  are  removed  by  treating  the  products  with 
lorine  under  the  action  of  heat  and  pressure. — B  N. 

etals  or  allous  ;    Process  of  casting  from  volatilisable . 

W  D.  Hall.' Oak  Park.  111.  U.S.  Pat.  1,100.132.  June  16, 
1V14;   date  of  appl..  July  9,  1913. 

casting  volatilisable  metals  or  alloys  in  refraetory 
permeable  moulds,  tho  molten  metal  is  introduced  into 
B  mould  at  a  point  substantially  level  with  tho  highest 
mt  of  the  casting  chamber.     Gases  due  to  volatilisation 

thus  at  all  times  liberated  in  the  unfilled  portion  of  the 

bamber.  and  being  able  to  escape,  do  not  cause 

■wholes  or  other  imperfections  in  the  easting. — T.  St. 

tcipitating  device.     F.  A.  Ross,  Spokane.  Wash., 
:  >r    to    Chalmers    and    Williams.    Inc..    Chicago 
-     111.      IS.    Pat.    1.101.509.   June    30.     1914; 
appl.,  Sept.  4.   1913. 

xrtorateo  cylinder  mounted  on  a  hollow  perforated 
tt  revolves  within  a  tank,  the  cylinder  being  partly 
•d  with  loose  metallic  precipitant  in  a  finely  divided 
i  he  metal-bearing  solution  enters  the  tank  below 
xMtom  of  the  cylinder,  and  passes  out  through  the 
tral  shaft— T.  St'. 

•  nek  in  alkaline-earth  carbonates;   Extraction  of 

sulphate     solutions.     W.     Giinther.     Ger.     Pat. 
Oct.  4.   1912. 

ind  ore  is  treated  with  a  slight  excess  of  bisulphate 
and  the  mixture  agitated  to  facilitate  evolution  of 


tho  liberated   carbon  dioxide.     t*bi    li<) fa  drawn  off 

and  may  be  brought  into  conta  I  arith  a  freih  chargi 
ore  i"  neutralise  the  i  of  acid.      I  hi  dissolved  mi 

are  precipitated  in  any:  suitable  m  uini  r,  and  the  bisulpl 
solution  regenerated  bj   addition  of  sulphuric  acid  or  oi 
normal  sulpha'  red.     Various   modification 

suit   particular  kinds  of  ores  and  s  thi    tinal 

ts  desired  are  d<  w  ribed,     A.  s. 

Metal    alloys        Production    of .     L.    Goldmeratein, 

X.  m  York.     Eng.  Pat,  7103,  March  25,  1918. 
sf.i:  D.S.  Pat.  1,098,816  of  1914;   preceding.— T.  F.  B. 

Metals,  particularly  aluminium ;   Process  for  tlu  /,r„,', 

unil    ornamentation    i.f .     .1.     In, n,l.    Berlin.      Eng. 

Pat  11.717.  May  20,  1913.  Under  Int.  Com..  Maj  20, 
1912. 

SEBGer.  Pat.  273,498  of  1912;  this.!  ,  1914, 700.— T.  F.  P.. 

Tungsten  and  tungstt  n  alba/  :  Process  of  producing filan 

or    ir'tn    of .      B,    A.    fLriiger,    Altmark.    (.Germany. 

Bng,  Pat.  16,066,  July  11.  1913. 

See  Fr.  Pat.  460,556  of  1913  ;   this  J.,  1914,  09. — T.  F.  B. 

Slag;     Utilisation    of    the    heat    of .     ('.     Scmmlor, 

Wiesbaden,  Germany.     Fng.  Pat.  22,874,  Oct  10,  1913. 

See  Fr.  Pat.  463,298  of  1913  ;  this  J..  191 ».  42t',._T.  K.  B. 

Copper  ;   Process  fur  willing .     H.  Suzuki.  Shiba-Ku. 

Tokyo.     Eng.  Tat.  23,026,  Oct  11.  1913. 
SEEFr.  Pat.  461,688  of  1913  ;   this  J.,  1914.  205.— T.  F.  B. 

Furnaces  ;     Electric \for    melting   frrro-aUoys, 

Soc  Electro-Metallnrgique  de  St.  Boron.  Lyons,  Franco. 
Eng.  Pat.  3835,  I",  I,.  13,  1914.  Under  Int.  Conv., 
Fob.  20.  1913. 

See  Fr.  Pat.  406,116  of  1913  ;  this  J.,  1914,  599.— T.  F   B. 

Metal  ;    Extraction    of    a by    electrol.  'ion 

of  a  solution  of  a  salt  of  this  metal.  N.  H.  M.  Dekker, 
Pars.  U.S.  Pat  1.101.620,  June  30,  1914.  Date 
of  appl..  May  14.  1913. 

Seb  Bng.  Pat.  17,836  of  1912  :  this  J.,  1913.  602.— T.  F.  B. 

Apparatus  for    clarifying    liquids    and    thickening   pulps. 
O.S.  Pat  1,098,812.     Set  1. 

Apparatus   for    thickening    pulps.     l.S     Pat.    1,099.396. 
See  I. 

Process  of  and  apparatus  for  filtering  slit ■■•         O.S    Pats. 
1.100.217  to  1,100,223.     Set   I. 

Apparatus    for    filtering    slimes      V.*.     Pat.     1,100.2117. 
See  I. 

Construction  or  lining  of  apparatus,  etc.,  resistant  to  ozena. 
Gcr.  Pat!  274,872,     So    VII. 


XL— ELECTRO-CHEMISTRY. 

Patents. 

Specific  gravity  of  acid  in  cells  with  sealed  covers  ;  Apparatus 

forfeiting  'the .     The  DP.  Battery  to     Ltd    and 

T.  C  Elbott.  Bakewell,  Derbyshire.  Eng.  Tat.  13.4M), 
June  11,  1913. 
A  C1.ASS  tube,  containing  a  hydrometer,  is  connected 
below  by  a  rubber  tube  to  the  cell,  and  fitting  tclescopica.lv 
and  tightly  around  the  tube  is  a  slidine  conoentnc  ebonite 
tube  provided  above  with  a  vent  hole.  By  closing  the 
latter  and  withdrawing  the  ebonite  tube,  a  partial  vacuum 
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is  formed  within  which  caused  the  acid  to  flow  into  the 
f,lasa  tube,  so  that  the  specific  gravity  of  the  liquid  may 
be  read  off.— B.  N 

Electrode  ma-is  for  alkaline  accumulator* ;    Restoring  the 

activity     of    a    pontile .     Svenska      Aokumulator 

Aktiebolaget  Jnngoer,  Stockholm,  Sweden.     Eng.  Pat. 
72,  Jan.  1,  1914.  "Under  Int.  Cony.,  Jan.  16,  1913. 

The  activity  of  nickel  oxides  may  be  restored  by  with- 
drawing the  electrolyte,  and  adding  a  heated  solution 
of  a  reducing  agent,  such  as  sugar,  or  a  mixture  of  glycerin 
and  alcohol.  After  some  hours,  the  liquid  is  withdrawn, 
and  the  cell  is  charged  after  replacing  the  electrolyte. 

— B.  N. 

Electrodes  ;   Treating .     C.  P.  Landreth,  Philadelphia, 

Pa.     U.S.  Pat.  1.099,054,  June  9,  1914  ;   date  of  appl., 
Feb.  21,  1913. 

A  mass  of  material,  immersed  in  the  electrolyte,  is  electro- 
positive with  respect  to  a  number  of  metallic  positive  and 
negative  electrodes,  but  is  normally  out  of  the  electric 
circuit.  Switching  mechanism  is  provided  for  breaking 
the  connection  of  the  source  of  energy  with  the  electrodes, 
and  for  connecting  the  latter  with  the  mass  of  material 
outside  of  the  electrolyte. — B.  N. 

Electrolysing  liquids  [brine'] ;    Method  of  and  apparatus  for 

.     H.  H.  Dow,  Assignor  to  The  Dow  Chemical  Co., 

Midland,  Mich.  U.S.  Pat.  1,100,290,  Juno  16,  1914; 
date  of  appl.,  Dec.  30,  1912. 
Natural  brine,  containing  alkaline-earth  and  iron  chlorides, 
is  electrolysed  for  the  production  of  chlorine  and  alkali, 
the  latter  precipitating  the  hydroxides  of  the  bases  named 
to  form  a  diaphragm  between  the  electrodes.  A  partition, 
between  the  electrodes,  depends  below  the  normal  level 
of  the  electrolyte,  and  the  diaphragm  collects  below  the 
cathode,  extending  from  the  partition  to  the  adjacent  wall 
of  the  cell.  Suitable  connections  supply  electrolyte  above 
the  level  of  the  diaphragm,  but  the  cathode  is  maintained 
in  a  solution  substantially  free  from  alkaline-earth  and 
iron  chlorides. — B.  N. 

Electrolytic  process  of  and  apparatus  for  producing  com- 
pounds. 15.  A.  Byrnes,  Washington,  D.C.  U.S.  Pat. 
1,102,209,  June  30,  1914;  date  of  appl.,  July  25, 
1903.     Renewed  March  9,  1910. 

Ions  of  adjacent  electrolytes  are  discharged  upon  inter- 
mediate electrodes,  in  the  presence  of  a  substance  capable 
of  oxidation  by  the  anion  and  reduction  by  the  cathion. 
The  electrolytic  products  are  combined,  the  resulting  com- 
pound being  separated  from  both  electrolytes  and  washed 
out  from  the  cell. — B.  N. 

Electrode  material  for  vapour  electric  apparatus.  R.  P. 
Jackson,  Edgewood  Park,  Pa.,  Assignor  to  Westinghouse 
Electric  and  Manufacturing  Co..  Pa.  U.S.  Pat.  1,099,375, 
June  9,  1914  ;   date  of  appl.,  July  17,  1912. 

The  volatile  electrode  is  composed  of  mercury,  with  not 
more  than  0-2%  Pb.— B.  N. 

Furnace ;     Electrical    induction .     K.    A.   F.    Hiorth, 

Christiania,  Norway.     U.S.  Pat,  1,099,440,  June  9,  1914  ; 
date  of  appl.,  Oct.'s,  1913. 

The  channel,  forming  the  melting  bath,  has  a  central 
portion  extending  through  the  magnetic  core  of  the  furnace, 
and  branches  extending  outside  the  core.  Two  conductor 
coils,  embracing  individual  sides  of  the  '•ore,  lie  in  a  plane 
near  the  top  of  the  channel  between  the  central  portion  and 
the  branches,  each  coil  having  a  flattened  portion  on  the 
inside  to  prevent  overlapping,  and  the  remaining  part  form- 
ing approximately  three-quarters  of  a  circle.  Two  other 
conductor  coils,  each  embracing  one  side  of  the  core,  lie 
wholly  below  the  plane  of  the  bottom  of  the  channel,  and 
are  greater  in  diameter  than  the  upper  coils,  so  that  the 
lower  part  of  the  outer  branches  of  the  channel  lies  on  the 
surface  of  an  imaginary  cone  passing  through  tho  conductor 
1  arts  of  the  upper  and  lower  coils.— B.  N. 


Electrode.  Electric  furnace.  F.  J.  Machalske,  Assignor  to- 
American  Ferrolcctride  Corporation,  Plattaburg,  N.Y. 
U.S.  Pats.  1,099,558  and  1,099,559,  June  9,  1914  ;  date 
of  appl.,  June  27,  1913. 

(1)The  electrode,  for  smelting  purposes,  consists  principally 
of  a  refractory  magnesium  compound  of  relatively  high 
conductivity  when  heated,  and  several  graphite  rods 
embedded  in  it  lengthwise  to  form  conducting  paths.  (2) 
The  bottom  and  lower  portions  of  the  side  walls  of  the  fur- 
nace are  lined  with  artificial  graphitic  carbon,  and  the 
adjacent  parts  of  the  walls  with  a  magnesite  lining,  taps 
being  placed  at  the  top  of  the  graphitic  lining. — B.  N. 

Furnace  ;   Electric .     W.  F.  McNabb,  Pittsburgh,  Pa. 

U.S.  Pat.  1,100,191,  June  16, 1914  ;  date  of  appl.,  Sept.  15, 
1913. 

The  furnace  comprises  a  crucible  chamber  having  a  bottom 
in  the  form  of  an  arched  wall,  forming  an  arc  chamber 
below  with  a  concave  roof,  in  which  an  arc  is  produced 
between  a  pair  of  electrodes. — B.  N. 

Furnace  ;   Electric .     J.  W.  Brown,  Lakewood,   Ohio. 

Assignor  to  National  Carbon  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,100,709,  June  23,  1914  ;  date  of  appl.,  Jan.  8, 
1912. 

The  furnace,  of  tho  continuous  operating  tj'pe,  is  provided 
with  horizontal  heating  electrodes,  spaced  apart  so  that 
the  charge  may  be  fed  between  them  for  treatment. 
The  treated  charge  is  removed  below  the  electrodes,  by  an 
arrangement  spaced  at  such  a  distance  from  them  that 
the  whole  of  the  descending  charge  is  inclined  within  lint's 
of  movement  having  a  slope  greater  than  70°. — B.  N. 

Furnaces  ;     Contact   for    electric •.     Door   for    electrit 

furnaces.  Electric  furnace.  F.  T.  Snyder,  Oak  Park 
11!.  U.S.  Pats.  1,100,993  to  1,100,995,"  June  23,  1914 
date  of  appl.,  Oct.  28,  1912. 

(1)  The  contact  holder  comprises  a  metallic  block  with  ai 
enlarged  lower  end,  through  which  a  circular  hole,  provide 
with  a  continuous  spiral  groove,  extends,  forming  a  watt- 
chamber  in  which  a  whirling  motion  is  given  to  the  liquid 
The  ends  of  the  hole  are  threaded  to  receive  inlet  am 
outlet  pipes.     (2)  The  furnace  has  an  opening  tapcrin 
inwards,  which  is  closed   by  a  tapering  refractory  phi 
secured  to  an  outer  frame.     The  hinge  for  the  door  con 
prises   a    pivoted   post   attached   to   two   arms,   betwee 
which  the  frame  is   pivoted,  so  that  the  door  may  I 
rotated   upon   a   vertical   axis   independent   of   the  ax 
of  the  hinge.     (3)  The  domed  roof  of  the  furnaco  is  con 
posed  of  truncated  pyramids  of  silica  bricks  keyed  togethi 
in  more  than  one  direction,  and  is  supported  by  a  skev 
back  of  concrete  resting  upon  a  metallic  ring,  the  upp 
end  of  the  circular  wall  of  the  smelting  chamber  constitute 
an  abutment.     The  erown  portion  of  the  roof  is  square 
cross-section,  and    is  formed   of  several  tapering  hricl 
having  their  converging  corners  grooved  to  provide  i 
electrode  opening. — B.  N. 

Insulating  coating  and  method  of  forming  and  ap/>lyi 

the  same.     H.  B.  Holmes,  Park  Ridge,  and  J.  W.  Harr 

Wilmctte,  111.,  Assignors  to  Western  Electric  Co.     I 

Pat.  1,101,281,  June  23,  1914;    date  of  appl.,  Nov. 

1905. 

The    coating    comprises    a    solid    hydrocarbon,    such 

ozokerite  and  asphaltum,  and  a  non-drying  vegetable  i 

such  as  castor  oil,  subjected  to  destructive  distillatit 

— B.  N. 

Furnaces;  Electric — — .  I.  Rennerfelt,  Stockholm.  Ei 
Pat.  24,850,  Oct.  31,  1913.  Under  Int.  Conv.,  Dec. 
1912. 

See  Fr.  Pat.  466,291  of  1913  ;  this  J.,  1914,  599— T  F 

Diaphragm  for  electro-chemical  or  electro-osmotic  purj*> 
Ges.  f.  Elektro-Osmose  m.  b.  H.,  Frankfort  on  Hal 
Germany.  Eng.  Pat.  9265,  April  14,  1914.  L'n 
Int.  Conv.,  April  14,  1913. 

SEEGer.  Pat.  271,001  of  1913  ;  this  J.,  1914,427.— T.  F  • 
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Apparatus  for  tkt  production  of .     J.  Steynis, 

Amgnor  to  Stems  Ozone  Co.,  Now  York.     U.S.   Pat. 
1,100,997,  June "23,  1914.      Date  of  appl.,  Oct.  27,  L913. 

-,t.Kr  Pat.  466,029  of  1913  ;  this  J.,  1914,  661.   -T.  F.  B. 

Reparation    of    liquid    ruspensions.     Eng.     Pat.     13,465. 

See   1. 

ipparatm  for    the    electrical    purification    of   water.     U.S. 
Pat.   1.101,278.     See  XIXb. 


XII.-FATS;    OILS;    WAXES. 

ill  ami  manure  ;    Utilisation   offish  ami  marine  animals 

as  source*   of .     Part    I.    Oils.     Bull.    Imp.    Inst., 

1914.  12,  251—273. 
i  DCSCRirTios  of  the  sources  and  manufacture  of  whale 
U.  coil-liver  oil,  menhaden  oil  and  of  other  tish  oils 
f  lesser  importance,  such  as  shark  and  dog-fish  oils. 
he  characters  and  uses  of  'he  various  oils  are  also  dealt 
ith,  and  some  information  is  given  about  whalebone  and 
mbrrgris.— R.  C    P. 

■xonul  oil  ;   Refining with  concentrated  sulphuric  acid. 

.1.    Pavlicek.     Seifensicder-Zeit.,    1914,    41,    566—568. 
i  hem.  Zciitr.,  1914,  2,  175. 

XTianiENTS  were  made  with  quantities  of  acid  ranging 

tiniOS — 2°0  of  the  crude  oil,  but  satisfactory  results  were 

uined  only  when  not  more  than   1  ",  was  used.     The 

I  was  partially  bleached,  and  gelatinous  and  albuminous 

hstances,  and  the  alkaloid  causing  the  unpleasant  taste  of 

e  oil,  were  removed   by   the  treatment.     The  treated 

1  was  more  readily  deodorised  and  then  showed  little 

ndeney  to  become  rancid.     As  the  quantity  of  sulphuric 

■!  was  increased,  the  acid  value  of  the  oil  rose 

id  the  content  of  volatile  acids  fell.     Xo  sulphuric  acid 

uld  be  detected  in  the  ash  of  the  refined  oil,  and  it  is 

ggested   that   the   reactions   which    take   place   are  :— 

'  ooH-H.S<^  =  rlTH3t(OSO,OH)COOH; 

COTH,j(0S0,0H)C00H+H,O= 

C17H„(OH)COOH+H,SQ.. 

— A.S. 


its ;    Hydrogenation  of by  the  aid  of  nickel  oxides 

<tnd  reduced  nickel.  YV.  Ipatiew.  J.  Russ.  Phvs.- 
<Vm.  Ces.,  1914.  46,  302—311.  Chem.  Zentr.,  1914, 
2,  92—93. 

REPLY  to  certain  statements  of  Bedford  and  Erdmann 
1913,  611).  By  working  under  pressure  hydro- 
nation  can  be  effected  at  a  lower  temperature  than  when 
••rating  at  atmospheric  pressure.  If  the  catalyst  be 
mutely  mixed  with  the  material  under  treatment, 
purified  fats  can  l>e  hydrogenated  under  pressure  ;  the 
*1  pressure  in  the  apparatus  may  be  7 — 8  atmospheres. 
rery  hieh  reaction  velocity  can  be  attained  with  specially 
luced  nickel  or  by  the  combined  action  of  different 
.  and  the  catalyst  may  be  used  several  times  in 
•cession. — A.  S. 

zymes  [lipase]  of  Chclidonium  seeds.     II.  K.  Bournot. 
m.  Zcits.,  1914,  65,  140—157.     (See  this  J.,  1913, 

E  whole  seeds  exhibit  no  lipolytic  activity  ;   the  activity 

le  powdered  seeds  increases  with  the  fineness  of  the 

«der.    The  expressed  and  filtered  oil  from  the  seeds  is 

though  the  oil  obtained  by  digestion  of  the  ground 

ds  with  petroleum  ether  at  the  ordinary  temperature, 

•hat  active.     An  active  preparation  of  the  lipase 

'tained  by  extracting  the  ground  seeds  for  2 — 3 

n  a  Soxhlet  apparatus  with  ether  or  petroleum 

■  er,  and  sifting  the  residue  through  a  fine  hair  sieve  ; 

irther  ground,  the  s  fted  product  becomes  less  active. 

lipase  has  considerable  synthetic  power.     Mixtures 

•ic  acid  and  most  of  the  monohvdric  primary  alcohols 

tied  to  the  extent  of  about"  90°o  :    the  secondary 

are  esterified  less  readilv,  and  the  tertiary  still  less 


01  not  at  all.     L)i-  and  trihydric  aloohols  are  less  pad    . 
rifled   than   monohydric   aloohola.     If   a   mixture   of 
equal  parts  of  oleic  acid  and  glycerin  with  5%  ol  irati 
subjected  to  the  art  on  of  the  enzyme  f.  t  l"  i  i 
about  75", ,  of  the  acid  is  combined.     Mo  :  •  Ida 

of  the  tv|M-,  R.I  II.. i  'i  u  ill,  ure  readily  esterified  but  t  h 
of  the  types,  R..CH.COOH,  and   R,.C.COOH  (excepting 
isobutyric   and   benzoic   acids),   are   not   eaterified  ;     the 
rate  of  eaterification  increases  with  the  number  of  carbon 
atoms  in  the  acid. — L.  E. 

Fatty  acids  :  Melting  and  solidifying  points  of  mixture*  of 
and  the  use  of  these  points  to  determine  the  com- 
position of  such  mixtures.  E.  Twitchell.  .1.  Ind. 
Eng.  Chem.,  1914.6,564—569. 

The.  molecular  weights  of  the  fatty  acids  present  in  most 
fats  do  not  dilfer  very  widely  and  hence,  in  accordance 
with  the  law  of  equal  depression  of  freezing  point  for 
equal  molecular  proportions,  when  a  fatty  acid  is  added 
in  a  definite  proportion  (up  to  20%)  to  another  fatty 
acid,  the  melting  point  of  the  solvent  acid  is  depressed  by  an 
amount  de|>ending  on  the  quantity  of  added  acid  but 
practically  independent  of  its  kind.  A  method  of  determin- 
ing the  composition  of  mixtures  of  fatty  acids  may  be  based 
on  this  fact,  a  definite  proportion  of  the  unknown  mixture 
being  added  to  a  pure  fatty  acid  and  the  depression  of 
melting  point  observed.  Pure  stearic,  palmitic,  and 
behenic  acids  were  prepared  from  hydrogenated  nu 
oil,  myrtle  wax,  and  hydrogenated  menhaden  oil 
respectively  by  fractionally  distilling  the  mixed  fatty 
acids  with  steam  and  then  reerystallising  from  petroleum 
ether  and  alcohol.  Oleic  acid  free  from  solid  fatty  acids 
was  prepared  by  the  lead  soap  method.  The  characters 
of  the  acids  were  as  follows  : — stearic  acid  :  solidif.  pt. 
6904°,  m.  pt.  69  30  C,  combining  weight  284  ;  palmitic 
acid:  solidif.  pt.  62-14°,  m.  pt.  62-44  C,  combil 
weight  255-3  ;  behenic  acid  :  solidif.  pt.  79-59°,  m.  pt. 
79-99°  C,  combining  weight  340-9  ;  oleic  acid  :  iodine 
value  92-96.  The  depression  of  the  melting  point  of 
either  stearic,  palmitic,  or  behenic  acid  by  the  addition  of 
10%  of  one  of  the  other  acids  or  of  a  mixture  of  the 
same  varied  from  1-91  to  217  ;  and  by  20%,  from  3-93  to 
4-54.  In  applying  the  method  outlined  above  to  the 
examination  of  the  fatty  acids  of  cottonseed  and  menhaden 
oils,  definite  quantities  of  the  mixed  fatty  acids,  the  solid 
fatty  acids  (separated  by  the  lead-soap  ether  method) 
and  the  fatty  acids  from  the  hydrogenated  oil  were 
added  to  stearic  acid,  palmitic  acid,  and  behenic  ac:d 
respectively  and  from  the  observed  depressions  of  the 
melting  points,  taking  into  consideration  also  the  iodine 
value  of  the  acids  from  the  hydrogenated  oil,  the  com- 
position of  the  mixed  fatty  acids  was  calculated.  Accord- 
ing to  this  method  the  fatty  acids  of  cottonseed  oil  contain 
25:9%  palmitic  acid  and  72-8°0  unsaturated  C,s  acids; 
and  those  of  menhaden  oil  contain  :  palmitic  acid,  22  .  : 
other  solid  saturated  acids,  11-8;  unsaturated  C„  acids, 
00  ;  unsaturated  C18  acids,  26-7  ;  unsaturated  C„  acids, 
20-2;  other  unsaturated  acids,  18-6%. — A.  S. 

Patents. 

(1)  Catalysts  ;    Preparation  of .     (2)  Hydrogenation  of 

fats  and  oils.  J.  Dewar,  London,  and  A.  I.iebmann, 
Weybridge.  Eng.  Pats.  12,981  and  12.982,  June  4. 
1913. 
(1)  Mixtures  of  oxides,  hydroxides  or  carbonates  of  two 
or  more  of  the  metals— nickel,  cobalt,  copper  or  iron,  or 
of  one  or  more  of  these  with  finely  divided  platinum, 
palladium  or  silver,  or  with  silver  oxide  are  reduced  by 
hydrogen  at  a  low  temperature.  (2)  Catalytic  mixtures 
as  claimed  in  (1)  are  incorporated  with  the  oil.  and  redac- 
tion and  hydrogenation  effected  concurrently  at  lower 
temperatures  than  hitherto  possible. — C.  A.  M. 

Oils,  fats  and    fatty   acids  ;    Hydrogenating J.    N- 

Humphreys.  Dallas.  Tex.     U.S.  Pat.  1,100,735,  June  23. 
1914  ;  date  of  appl.,  Feb.  28.   1913. 
\  mixture  of  unsaturated  fatty  material  and   subdivided 
catalytic  agent  is  made  to  flow  slowly  and  repeatedly,  by 
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gravitation  or  otherwise,  in  a  circuitous  path  over  a  baffle 
or  ether  retarding  device  of  inert  material  in  an  atmo- 
sphere  containing  hydrogen. — C.  A.  M. 

Oil-presses.     M.  B.  Green.  Memphis.  Tenn.,  U.S.A.     Eng. 
Pat.  29,651,  Dec.  23,  1913. 

A  mat  for  oil-presses  comprises  a  base  provided  with 
channels  in  which  rest  bars,  having  transverse  corrugations 
on  their  upper  sides  and  slotted  to  allow  the  oil  to  escape. 

— C.  A.  M. 

Oil :    Method  of  and  apparatus  for  expressing .     H. 

Zander,  Stettin.  Germany.  Eng.  Pat.  5706,  Mar.  6, 
1914.     Under  Int.  Conv..  Mar.  8,  1913. 

The  platen  of  the  cylindrical  press  is  kept  stationary  until 
a  compressed  cake  is  obtained,  and  is  then  made  to  recede 
and  to  break  up  the  cake  (prior  to  its  expulsion)  by  knives 
or  the  like  contained  within  the  platen. — C.  A.  M. 

Oils  and  melted  fats,  especially  vegetable  oils  and  animal  fats  ; 

Process  for  treating with  nascent  ozone.     Soc.  Anon. 

Electricite  et  Ozone.     Ger.  Pat.  273,935,  April  16,  1913. 

As  ozoniser  is  immersed  directly  in  the  material  to  be 
treated,  air  being  passed  through  one  electrode,  which  is 
hollow  and  provided  with  small  perforations.  The  air  is 
converted  into  ozone  at  the  surface  of  the  electrodes  and 
also  serves  to  agitate  and  mix  the  material.  An  auxiliary 
supply  of  air  may  be  used  to  produce  more  thorough 
aeration  and  mixing. — A.  S. 

Glycerin  ;    Apparatus  for    distilling .     F.    J.    Wood, 

Assignor  to  Marx  and  Rawolle.  New  York.  U.S.  Pat. 
1,098,543,  June  2,  1914  ;    date  of  appl.,  Aug.  13,  1907. 

Glycerin  is  distilled  by  a  current  of  steam  passing  under 

uniform  pressure  through  a  series  of  stills  and  vertical 

condensers. — C.  A.  M. 

Fatty  saponaceous  product  [from  vaseline  oil]  and  method  of 
manufacturing  same.  B.  Benedix.  Hamburg,  Germany. 
U.S.  Pat,  1.102,129,  June  30,  1914.  Date  of  appl, 
July  23,  1912. 

See  Fr.  Pat,  446,009  of  1912  ;  this  J„  1913,  150.— T.  F.  B. 

Rosin-soap     sizing    composition.     U.S.     Pat,     1,099,168. 
See  V. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Turpentine  ;     Study    of   authentic    samples    of   gum . 

A.  W.  Schorger.  J.  Ind.  Eng.  Chem.,  1914,  6,  541—548. 
From  the  examination  of  67  samples  collected  at  different 
times  and  under  different  conditions,  the  following  values 
for  the  physical  characters  of  normal,  freshly  distilled 
gum  turpentine  are  given  : — sp.  gr.  at  15°  C.,  0'8659 — 
0-8722(average  0-8685) ;  refractive  index  at  15°  C,  1-4714— 
1-4746  (1-4730);  initial  boiling  point,  154c— 157-6° 
(156°  C).  The  first  distillation  fraction,  amounting  to 
2-5%,  has  a  sp.  gr.  not  lower  than  0-8630  (average  about 
0-8640)  and  an  index  of  refraction  not  lower  than  1-4675 
(average  1-4690).  A  first  fraction  of  5%  should  have  sp.  gr. 
not  lower  than  0-8640  (average  0-8650)  and  index  of 
refraction  not  lower  than  1-4690  (average  1-4700).  At 
least  86%,  usually  91—93%,  should  distil  up  to  165°  C, 
and  at  least  93%,  usually  97%,  up  to  170°  C.  The 
residue  (5%)  should  have  sp.  gr.  not  lower  than  0-8875 
(average  0-9140).  Figures  are  also  given  showing  the 
influence  of  variations  in  the  time  and  method  of  collection 
on  the  characters  of  the  turpentine  and  the  effect  of 
exposure.  Storage  with  reasonable  care  for  1  year  has 
little  or  no  effect  on  the  phvsical  properties  of  turpentine. 

— A.  S. 


I  arnishes  ;    Examination  of  [detection  of  cobalt  and  man- 
ganese in] .     G.  Malatcsta  and  E.  di  Nola.     Boll. 

Chim.    Farm.,    1914,    53,    6—7.     Chem.    Zentr..    1914, 
2,  173. 

Cobalt  salts  are  now  used  as  siccatives,  and  their  presence 
in  varnishes  may  be  detected  by  testing  a  solution  of  the 
varnish  in  an  organic  solvent  with  the  1.2-diaminoanthra- 
(juinone-3-sulphonic  acid  reagent  (see  this  J.,  1914,  335), 
which  gives  an  immediate  deep  green  coloration,  soon 
separating  into  a  deep  blue  lower  and  a  yellow  upper 
layer,  if  cobalt  be  present.  If  the  varnish,  or  a  solution  of 
it  in  an  organic  solvent,  be  shaken  with  an  acetic  acid 
solution  of  nitroso-ff-naphthol,  a  red  coloration  is  pro- 
duced if  cobalt  be  present,  and  a  red  precipitate  of  thi 
cobalt  salt  separates.  Cobalt  may  also  be  detected  1  > v  thi 
characteristic  blue  coloration  produced  with  concentrate-! 
ammonium  thiocyanate  solution.  Manganese  may  bi 
detected  by  adding  hydrogen  peroxide  to  a  solution  of  th< 
varnish  in  ether,  a  brown  precipitate  of  manganese  oxid' 
being  produced. — A.  S'. 

Patents. 

Paint  ,-    Process  for  the  production  of .     M.   Wassei 

mann,   Kalk,   Germany.     Eng.   Pat,    14,220.  June  1! 
1913.     Under  Int.  Conv.,  Dec.  21,  1912. 

Train  or  fish  oil  is  sulphonated  with  strong  sulphuric  aci 
below  40=  C,  and  the  product  "  salted  out,"  washe* 
heated  with  copper  suboxide,  and  treated  with  lithargi 
to  obtain  a  paint  for  metal,  wood,  and  building  surface 

— C.  A.  If. 

Ink  .-  [Luminous] .     E.  F.  Krapp,  Assignor  to  J.  1 

Flannery.  Pittsburgh.  Pa.     U.S.  Pat.  1,097,981,  May  2 
1914  ;  date  of  appl.,  Aug.  15,  1912. 

Colloidal  radioactive  material  and  metallic  sulphide  a 
incorporated  with  the  ink,  which,  for  printing,  may  al 
contain  burnt  oil,  rosin  and  soap. — C.  A.  M. 

[Printing]     Ink  ;     Manufacture     of .     H.     Suretii 

London.     Eng.     Pat.     14,245,    June    19,     1913. 

Peat  is  heated  with  an  alkali  silicate  or  equivalent  alk 
solution,  and  the  residue  incorporated  with  pigment,  c 
varnish,  etc.,  to  obtain  a  printing  ink. — C.  A.  M. 

Pigment  colours  ;  Process  for  preparing .     Farhwer 

vorm.  Meister,  Lucius,  und  Briining.     Ger.  Pat.  273.3- 
Oct,  23,  1912. 

The  diazo  derivative  of  an  aromatic  nitroamine  or 
substitution  product  thereof  is  combined  with  a  sulphazoi 
and  the  product  is  converted  into  a  lake  by  aid  of  barii 
sulphate,  alumina,  kaolin,  etc.  The  resulting  pigments  i 
fast  to  water  and  light  and  insoluble  in  oil. — T.  F.  B. 

Kiln  for  removing  the  chemically-combined  water  in  pigmei 
especially  zinc  sulphide  pigments,  and  similar  materia  ', 

Tubular  rotary .     J.  Kiippere.     Ger.  Pat.  274.4 

March  27,  1913. 
The  kiln  consists  of  a  cylindrical  firebrick  muffle  provii 
inside   with   longitudinal   ribs   and   mounted   within 
spaced  apart  from   an  outer  firebrick  casing,  the  wt 
being  mounted  so  that  it  can  be  rotated  and  inclined 
any  desired  angle.     At  one  end  of  the  kiln  are  a  ff  - 
hopper  for  the  material  and  outlet3  for  the  water-vap  '■ 
and  heating  gases,  and  at  the  other  end  are  a  discharg : 
device  and  a  firing  device  for  gaseous,  liquid,  or  jiowdt  ' 
fuel   provided   with   burner   nozzles   projecting  into    - 
annular  space  between  the  muffle  and  the  outer  cas  ■ 

[Bosin]  Extractor.  J.  H.  Castona,  Gulfport,"  Miss,  lj- 
Pat.  1,098,312,  May  26,  1914  ;  date  of  appl.,  Oct.  9. 1'  ■• 
An  outer  casing  encloses  a  perforated  extraction 
above  a  rosin-collecting  chamber.  An  axial  ]  ■ 
bteam  pipe  rises  from  a  steam  space  enclosing  a  boa  Sj 
coil  for  solvent,  which  is  delivered  to  a  perforated  " 
above  the  extraction  chamber. — O.  E.  M. 
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Turprnline  and  resinous  tubstant    •  from  wood;  Apparatus 
acting  F.   \\  .   \\  iitcrman,   Baltimore,  Md. 

(J.S.  Pal    1,099,779,  June  0.  1914;  date  of  oppl.,  Oct.  6, 
1910. 

od  is  distilled  under  pressure  in  a  retort  connected 
at  the  bottom  with  the  top  ot  a  digester,  where  the  n     du 
from  tlie  distillation  of  the  turpentine  is   heated  under 
pressure,  with  a  circulating  liquid,  to  extract  the  resinous 

i       \     \! 


Ctnitnsntian    products  from    phenols    -'nil  formaldehyde  . 

ts  for  the  manufacture  of and  of  new  materials 

formed  therewith.  II.  Stockhausen,  I  refeld,  and  R, 
Qruhl,  Charlottcnburg,  Gcrnianv.  Eng.  Pat.  14,481, 
June  23,  1913. 

A  ILriD  condensation   product   of  formaldehyde  and   a 

-  kneaded  at  :>o    to  50   ('.  with  salts  of  trivalent 

50°o    i'ei'lj  calculated  on   the   phenol),   and 

vith  or  without  sulphur,  rubber,  filling  materials,  etc.,  and. 

aration  of  water,  the  mass  is  heated  to  obtain  an 

nfusible    insoluble    product.     In    preparing    an    initial 

oodensation  product  the  reaction  may  be  interrupted  by 

odden    cooling,    at    the    point    of    incipient     turbidity. 

li  as  wood,  paper,  eork    or    fabrics   may  be 

latcd  with  the  condensation  product   prior  to  its 

rantformation  into  an  insoluble  form  and  then  compressed 

Ad  heated.— C.  A.  M. 


lujnous  condensation   product  and  process  of  making  the 
same.     K.  B.  Howell,  Schenectady,  X.V..  Assignor  to 
tl  Electric  Co.     U.S.  Pat.  1,098,728,  June  2,  r914  ; 
dale  of  appl..  July  25,  1913. 

i  mXTiEE  of  castor  oil  (320  parts)  and  an  ester  of  a 
olyhydric  aleohol  and  a  polvbasic  acid  containing  free 
ips  (e.g.  that  obtained  by  the  interaction  of 
bout  1S4  parts  of  glycerin  and  '2{a>  parts  of  phthalic 
nhydridc)  is  heated  to  obtain  a  flexible  resin  soluble 
i  a  mixture  of  alcohol  and  benzene  and  fusible  without 
econiposition. — C.  A,  M. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

nuapercha    resin  ;    Vulcanisation    of .     R.    Ditmar. 

Gummi-Zeit.,  1914,  28,  1620. 

IXJSGS  of  gutta-percha,  resin,  and  sulphur,  containing 

ipeotively    2083,    25-74,   28-50,    and    31-90%   of    the 

tt«r,   were   vulcanised    for   4   hours   at   7    atmospheres 

»ru    pressure,    and    tilings    of    the    ebonites    obtained 

?re  extracted  for  8  hours  with  acetone.     A  deterniina- 

•n  of   free  sulphur  in   the  acetone   extract  was    made 

each    case,    and    the    soluble    resins    estimated    bv 

Jerenoe.     The   results   showed    that    a   portion   of   the 

wis  had  on   vulcanisation   been   rendered  insoluble  in 

The  figures  obtained  for  this  vulcanised  resin 

•  .tiwly  1-81.  4-39,  3-97,  and  2-27%,  calculated  on 

itta-percha.  in  the  four  samples.     The  explanation 

ed  of  the  occurrence  of  a  maximum  value  is  that  the 

icanised  resin  dissolves  in  excess  of  sulphur,  and  that 

Motion  formed  is  soluble  in  acetone.     It  is  suggested 

the  behaviour  of  the  resins  on  vulcanisation  mav 

■   means   of  differentiating   between   different 

of  gutta-percha,  and  it  is  pointed  out  that  the  resin- 

vtent  of  the  gutta-percha  emploved  cannot  be  deduced 

m    the    values    for    acetone-extract    of    a    vulcanised 

nple.— E.  W.  L. 

Patext. 

"tn/ocrure  of  butadiene' and  homologues  thereof.     Ew.  Pat 
15,019.     See  XX. 


XV.  -LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

I'm 

.'((■.  tubstam  u ;  Si  poi  U  on  of  particles  o/fli 
thin  from        hi   anii  R,    Berth,   offene 

Handelsges.    i;.t.  Pat.  273,769,  Nov.  21,  1918. 

I'viliii  ii  9  hi  ile.-h  and  ikin  are  n  moved  from  keratin  like 
substances,  e.g.  animal  bri  Ui  i  bj  treatment  »itl>  dilute 
aeids.  especially  hydrochloric  aoid,  oi  digestive  enzymes, 
or  mixtures  of  tie    iami         \.  8. 


XVI.  -SOILS  ;  FERTILISERS. 

Nitrates;    Excessive  quantities    of—  Colorado 

soils.  \V.  P.  Beadden.  J.  Iml.  Eng.  Chem.,  1914,  6, 
586     690. 

A  iikiki'  aooonnt  of  the  investigations  on  th> hi 

and  origin  of  excessive  quantities  of  nitrates  in  certain 
Colorado  soils  (Colorado  Expt.  Stat..  Hulls.  156,  160, 
ITS.  179,  183,  1*4.  1st;,  and  I'.r.i).  The  quantities  of 
nitrates  vary  from  a  few  tenths  to  over  6%  of  the  air- 
dried  soil,  and  the  affected  areas,  distributed  throughout 
tho  cultivated  sections  of  the  State,  vary  from  a  few 
square  feet  to  many  acres,  and  in  main  eases  show  a 
tendency  to  spread  very  rapidly.  The  affected  areas 
have  a  characteristic  brown  colour  ;  and  the  effects 
produced  on  vegetation  ean  be  reproduced  by  excessive 
manuring  with  sodium  nitrate  (see  this  J..  1913,  1122) 
but  not  with  sodium  chloride.  Azotobacter,  which  pro- 
duces a  pigment  of  colour  similar  to  that  of  the  affected 
areas,  occurs  very  abundantly  and  tho  soils  exhibit  high 
nitrogen-fixing,  anmonifying,  and  nitrifying  powers. 
The  algal  flora  of  the  soils  is  abundant  and  sufficient 
to  furnish  the  energy  necessary  for  the  growth  of  azoto- 
bacter. The  position  and  character  of  the  affected  areas 
and  the  composition  of  the  natural  water  of  the  regions 
appear  to  exclude  the  possibility  of  tho  accumulation  of 
nitrates  being  due  to  concentration  of  pre-existing  ready- 
formed  nitrates  by  the  agency  of  water,  and  tho  view  is 
put  forward  that  the  phenomena  are  duo  primarily  to 
fixation  of  atmospheric  nitrogen  by  azotobacter.  (Com- 
pare Stewart  and  Greaves.  Agric.  Expt.  Stat.,  Utah. 
Bull.  114.)— A.  S. 

Soils  ;    Distribution  of  certain  constituents  in  the  separates 

of  loam .     L.  A.  Steinkoenig.     J.  Ind.  Eng.  Chem., 

1914,  6,  576—577. 
Ten  different  soils  (3  from  X.  Carolina.  2  from  Pennsyl- 
vania, and  1  each  from  Xew  York  State.  S.  Carolina, 
Virginia,  New  Hampshire,  and  Wisconsin)  were  each 
separated  by  sedimentation  and  centrifuging  into  tine 
sand  (particles  0-1 — 005  mm.  diam.),  coarse  silt  (005 — 
0025  mm.),  and  fine  silt  and  clay  (up  to  0-025  mm.), 
and  the  different  fractions  analysed.  The  distribution  of 
the  various  constituents  in  the  fractions  is  shown  in  the 
following  table,  the  figures  being  percentages  on  the 
material  dried  at  110   C. 


Fine 

Fine 

Fine 

Coarse 

silt 
and 
clay. 

Fine 

Coarse 

sift 
and 
clay. 

sand. 

silt. 

sand. 

silt. 

SiO, 

MkO 

Av.   .  . 

88-50 

8305 

45-52 

Av. 

0-40 

0  33 

ii  54 

Max. 

!i.s  se.l 

95-37 

58-71 

Max. 

2  06 

105 

1  56 

Min. 

76-23 

6113 

24-55 

Min. 

trace 

trace 

trace 

Fe.O, 

ZrO, 

Av.   .. 

1-66 

1-96 

8-73 

Av. 

009 

011 

0H2 

Max. 

2-95 

4-80 

1702 

Max. 

0  14 

11-10 

007 

Min. 

0-35 

052 

8-97 

Min. 

002 

003 

u-ui 

Al.O, 

N.  0 

Av.   . . 

5-48 

8-44 

22-57 

Av. 

073 

,,  ,,-, 

035 

Mux. 

12-56 

IS  JS 

31-33 

Max. 

2- 18 

1-78 

061 

Min. 

040 

1-48 

16-76 

Min. 

trace 

006 

014 

TiO. 

K.O 

Av.   .. 

0-72 

111 

1  :H 

Av. 

- 

2-04 

2  15 

Max. 

1-20 

244 

ie 

Max. 

5-56 

4  -35 

5  40 

Min. 

041 

033 

0-45 

Min.    trace 

0-63 

i  .id 

P.O, 

Av.    .. 

0-59 

0-48 

Av.       011 

.,  08 

Max. 

1-72 

i   i- 

1  27 

Max.     020 

.1  14 

0-46 

Min. 

005 

0  13 

6-22 

Min. 

004 

001 

0-08 

—a.  a 
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Cl.  XVII.— SUGARS;   STARCHES ;  GUMS. 
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Carbon   in  toils  and  soil  extracts;    Determination  of . 

J.  \V.  Ames  and  E.  W.  Gaither.     J.  Ind.  Eng.  Chem. 
1914,  6,  561—564. 

Using  1 — 3  grms.  of  soil  ground  to  pass  a  60-mesh  sieve, 
the  whole  of  the  organic  carbon  present  therein  can  be 
oxidised,  and  all  carbon  dioxide  chemically  or  mechanically 
combined  can  be  liberated,  by  boiling  for  30  mins.  with  a 
mixture  of  3-3  grms.  of  chromic  acid  dissolved  in  10  c.c. 
of  water  and  50  c.c.  of  sulphuric  acid  of  sp.  gr.  1-84. 
If  the  mixture  be  diluted  with  50  c.c.  of  water  the  results 
obtained  are  too  low,  as  also  are  those  obtained  by  the 
alkaline  permanganate  method.  It  is  recommended  that 
the  evolved  carbon  dioxide  be  absorbed  in  4%  sodium 
hydroxide  solution  and  the  sodium  carbonate  determined 
by  double  titration,  with  phenolphthalcin  and  methyl 
orange  as  indicators.  An  apparatus  for  carrying  out  the 
process,  including  a  modified  form  of  the  Amos  absorption 
tower  (J.  Agric.  Sci.,  1908,  1,  [3],  322),  is  described.  The 
method  can  also  be  used  for  determining  carbon  in  1% 
hydrochloric  acid  extracts  and  4%  ammonia  humus 
solutions  obtained  from  soils,  without  first  concentrating 
these  below  50  c.c. — A.  S. 

Guano  ;    Penguin from   the   Falkland  Islands.     Bull. 

Imp.  Inst.,  1914,  12,  208—210. 

Five  samples  of  guano  contained  from  64  to  80%  of 
moisture ;  one  sample  lost  70%  on  exposure  to  air  for 
6  days.  The  composition  of  the  samples  calculated  to  a 
normal  moisture  content  of  20%  was  :  N  2-71 — 505  ; 
K20  0-46— 0-98;  P2Os  3-41— 12-45%.  Compared  with 
good  Peruvian  guano  the  samples  were  deficient  in  fer- 
tilising constituents. — R.  G.  P. 

Nitrogen    in    kelp;     Availability   of .     J.    A.    Cullen. 

J.  Ind.  Eng.  Chem.,  1914,  6,  581—582. 

Dry  kelp  contains,  on  the  average,  2%  N.  As  deter- 
mined by  the  official  (U.S.A.)  alkaline  permanganate 
method,  the  available  nitrogen  amounted  to  from  13-4 
to  44-8%  of  the  total.  Under  these  conditions,  however, 
the  whole  of  the  organic  matter  was  not  oxidised,  and 
by  increasing  the  quantity  of  permanganate,  practically 
the  whole  of  the  nitrogen  could  be  converted  into  an 
available  form. — A.  S. 

"Neutral"     ammonium     citrate;      Preparation     of . 

E.  D.  Eastman  and  J.  H.   Hildebrand.     J.  Ind.  Eng. 
Chem.,  1914,  6,  577—580. 

Determinations  with  the  aid  of  the  hydrogen  electrode 
(compare  Hildebrand,  J.  Amer.  Chom.  Soc,  1913,  35, 
848,  1538)  showed  that  normal  ammonium  citrate  solution 
is  slightly  alkaline,  tho  hydrogen  ion  concentration  being 
10~7-4.  It.  can  be  prepared  by  dissolving  370  grms.  of 
citric  acid  in  1500  c.c.  of  water,  nearly  neutralising  with 
concentrated  ammonia,  cooling  to  20°  C,  and  then  adding 
ammonia  gradually  until  a  10  c.c.  portion  with  2  drops 
of  roBolic  acid  solution  (0-25  grm.  in  50  c.c.  of  alcohol  and 
50  c.c.  of  water)  gives  the  same  colour  as  10  c.c.  of  a 
standardised  phosphate  solution  gives  with  the  same 
quantity  of  indicator.  To  prepare  the  phosphate  solution, 
25  c.c.  of  01  molar  solution  of  disodium  phosphate  (made 
neutral  to  phenolphthalcin  by  hydrochloric  acid  or  sodium 
hydroxide)  is  titrated  with  2V/10  hydrochloric  acid  in 
presence  of  methyl  orange.  To  a  fresh  25  c.c.  portion  of 
the  phosphate  solution  one-sixth  of  the  volume  of  acid 
used  in  the  previous  titration  is  added,  and  10  c.c.  of  the 
resulting  solution  are  usod  to  prepare  the  colour  standard. 
The  neutralised  citrate  solution  is  diluted  till  it  has  the 
sp.  gr  1-09  at  20°  C.  It  is  suggested  that  in  tho  deter 
mination  of  available  phosphate  in  a  fertiliser,  it  might  be 
preferable  to  use  a  citrate  solution  containing  an  excess 
of  acid  or  of  ammonia  rather  than  the  neutral  solution, 
since  then  the  hydrogen  ion  concentration  would  be  far 
less  affected  by  slight  variations  in  the  relative  quantities  of 
citric  acid  and  ammonia  present  It  might  also  be  desir- 
able to  maintain  a  constant  hydrogen  ion  concentration 
during  the  determination  by  adding  either  ammonia  or 
citric  acid  so  as  to  produce  a  definite  colour  in  presence  of  a 
suitable  indicator. — A.  S. 


Patents. 

Calcium  cyanamide ;  Process  of  rendering non- 
dusting.  F.  S.  Washburn,  Nashville,  Tenn.  U.S.  Pat 
1,098,651,  June  2,  1914;  date  of  appl.,  Oct.  3,  1912. 

Commercial  calcium  cyanamide  is  mixed  with  watoi 
and  a  binding  medium,  formed  into  briquettes  undo 
pressure,  the  briquettes  crushed,  and  sifted  so  as  to  yicli 
granules  passing  a  screen  of  8  meshes  and  retained  l>\ 
one  of  15  meshes  per  sq.  in.  Tho  coarser  granules  arc 
further  crushed  and  the  finer  particles  are  agiin  briquettw' 

— A.  S. 

Fertiliser  and  process  of  making  the  same.  F.  S.  Washburn 
Nashville,  Tenn.  U.S.  Pat.  1,100,638,  June  16,  1914 
date  of  appl.,  Nov.  5,  1913. 

A  crystalline,  non-deliquescent  fertiliser,  stable  undi 
normal  conditions,  and  composed  of  a  double  sulphat 
and  phosphate  of  ammonium,  is  obtained  by  treatin 
phosphate  rock  with  excess  of  sulphuric  acid,  extractin 
the  solublo  constituents  from  the  mass,  and  treatin 
the  solution  with  excess  of  ammonia. — A.  S. 

Treatment  of  sewage  and  like  organic  refuse.     Eng.  Pa 
5921.     See  XIXb. 


XVIL— SUGARS  ;  STARCHES;  GUMS. 

After  products  [Sugar]  ;   Working  up .      0.    Moicm 

and    F.     Pctters.     Z.    Zuckerind.     Bohm.,    1914,    3 
503—517. 
In    dealing    with    low    product    massecuites    the    nu 
important   requirement   is    to    maintain   a    correct  oc 
centration  with  falling  temperature  so  that,  on  centrifupi 
at  40° — 50'  C,  the  molasses  is  only  just  saturated  or  vc 
slightly  supersaturated.     When  the  mother-liquor  in  t 
molassea    is     strongly    oversaturated,    crystallisation 
impeded  and  hence  the  molasses  shows  too  high  a  quotii 
of  purity.     It  thus  becomes  necessary  to  determine  wl 
concentration  the  molasses  must  have  in  order  to  poss< 
the  slight  requisite  supersaturation.     Samples  of  molas 
obtained  from  five  different  massecuites  by  centrifugi 
two  at  45°,  two  at  44°  and  one  at  43°  C,  were   mi> 
with  pure  sugar  crystals  free  from  dust  and  kept  at  t 
temperatures  mentioned  for  240  hours,  the  vessels  be 
turned  over  at  intervals,  and  the  resulting  mass  cen 
fuged.     In  the  analysis  of  the  original  and  the  trea 
molasses,  the  apparent  solids  determined  by  the  pyenomi 
on  the  undiluted  sample  and  the  sugar  determined 
the   Clerget   method   were   U3ed   to  calculate  the  pui 
of  the  molasses.     The  maximum  reduction  in  the  pm 
after  treatment  was  1-47  and  the  minimum  0-73,  but  ' 
connection  was  found  between  the  crystallisation  cfl 
and  the  supersaturation  coefficients.     The  treated  molai  I 
in  one  case  contained  14-47%  of  water  and  49-75of  eu>  . 
one   part  of  water  thus  holding  3-44  parts  of  Bugai 
solution.     Since  the  corresponding  figure  for  a  solutioi  I 
pure  sugar  at  45°  C  is  2-48,  the  coefficient  of  supereati  - 
tion  is  3-44 H-2-48=  1-39.     The  other  results  obtained  « 
for  45°  C.,  1-32,  for  44°  C,  1-37  and  1-39  and  for  43 
1-28—  L.  J.  de  W. 

Sucrose;  Melting  point  of — ■ — .     B.  Burne.     Chem.  V 

1914,  110,  47. 
The  melting  point  of  sucrose  is  stated  to  be  185° — 186    . 
not  160°  C.  as  given  in  the  text-books. — A.  S. 

Starch  and  its  transformations  ;  Some  notes  on  the  rh,  m 

of .     W.  A.  Davis.     J.  Soc.  Dyers  antl  Col.,  1  ' 

30,  249—255. 
O'Sullivan's  method  of  starch  determination  ga\. 
10 — 15%  too  low  in  cases  where  proteins,  tannins,  it 
to  be  removed,  owing  to  dextrin  being  precipitated  bj 
basic  lead  acetate.     Other  methods  also  proved  n  n 
tory,  so  a  method  was  devised  using  taka-d'.astiiv 
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this  J.,  1914,  657).  The  reaction  depend*  on  the  nialtasc 
in  the  ferment,   winch  causes  the  decomposition  of  the 

maltose  tirst  formed  into  dextrose.  The  lit>t  part  of  the 
motion  ii  rapid,  dextrin  being  usually  absent  after  li 
hoars.  Th;s  is  due  to  the  removal  of  the  maltose  as  it 
is  formed,  aiul  contrasts  with  the  action  of  ordinary 
d-astase  which  slows  down  when  Nil",,  of  the  starch  has 
DMO  converted.  No  sueh  halt  takes  place  in  the 
rase  of  taka-diasta.se.  hut  there  is  a  halt  in  the  tinal 
reaction — the  conversion  of  maltose  into  dextrose.  The 
author  explains  the  conversion  of  maltose  by  maltase  by 
the  following  reactions,  assuming  maltose  to  be  glucose-n- 
cjucos  de  :      (1)      iS-glucose.a-glucoside— >.a-glucose-a-gluco- 

(2)     a-glucosc-a-glucoslde   >2     mols.     n-glucosc,     (3)    ' 

icoae  -equilibrium  mixture  of  n-  and  0-glaoosa  show- 

o    52-70.     The  disturbing  infiuenoo  of  stages  (1)  and 

explain  why  the  reaction  is  not  logarithmic.     When 

-    influences  are  not  present  the  time  law  is  that  of  a 

UDJmolecular  reaction,  as  is  the  case  in  the  conversion  by 

|  acid.— J.  B. 

Determi nation  of  mannitol.     Smit.     See   XXIII. 


Patents. 

Evaporator*;    Multiple .     G.   Fletcher  and  Co..  Ltd., 

Derby,  and  F.   I.  Scard,  London.     Eng.  Pat.   13,855, 
June  Hi,  1013. 

Is  the  evaporation  of  ccrta:n  clasees  of  sugar  juices,  when 
he  vapours  passing  from  the  vapour  space  of  one  vessel 
0  the  calandria  or  tubular  heating  chamber  of  the  next  are 
>oiil.  they  are  neutralised  by  injecting  into  them  an 
.tomised  "alkaline  liquid. — W.  H.  C. 

>«0nr  ;  Process  of  making .     A.  L.  Mathews,  Toledo, 

<  >hio.     U.S.  Pat.  1,097,724,  May  26,  1914  ;  date  of  appl., 
June  14,  1913. 

;rc,AR  juice  containing  much  glucose  is  made  alkaline  with 
ime  at  or  below  50°  ('..  carbonatated  nearly  to  neutrality, 
rred  from  precipitate,  carbonatated  to  neutrality,  heated 
oa  higher  temperature,  freed  from  precipitate,  and  slightly 
cidified  with  sulphur  dioxide. — L.  E. 


-.     J.  S.  de  Haan,  Klaten. 
June  23,    1914  ;    date  of 


•jar;  Manufacture  of  cane  — 
Java.  U.S.  Pat.  1.101,071, 
appl.,  April  7,  1U13. 

hk  raw  juice  is  heated  and  then  gradually  treated  with 
ulk  of  lime  and  simultaneously  carbonatated.  the  alka- 
n'ty  bcini:  kept  nearly  constant  and  preferably  between 
025  and  003°o  CaO.— L.  E. 

larch  drying  apparatus.  L.P.Bauer  Pekin.  111.,  Assignor 
to  Corn  Products  Refining  Go.  U.S.  Pat.  1,099,276, 
June  9.  1914  ;   date  of  appl.,  Sept.  30,  1910. 

he  starch  is  conveyed  through  a  drying  tunnel  in  a 
irrier  divided  into  compartments,  the  sides  of  which  are 
•rforated  and  form  spaces  extending  lengthwise  of  the 
urier.  Separate  movable  closures  for  the  compartments 
rnrit  discharge  of  the  dried  starch  by  gravity.  Means  are 
orided  for  circulating  hot  ar  through  the  tunnel  and 
I  feeding  the  wet  starch  into  the  compartments. — L.  E. 

fart  from  cellulose  ;   Process  of  producing .     F.  E. 

Gallagher.  Troy,  N.V..  and  H.  S.  Mork.  Allston.  Mass.. 
-  A.     Eng.  Pat.  14,939,  June  28,  1913.     Under  Int. 
'  dm,  July  15,  1912. 

Pat.  1,056,162  of  1913  ;  this.!.,  1913,  441.— T.F.B. 

•a  sugar  or  other  substances  :    Apparatus  for . 

Maschinenfabrik     Grevenhroich     (vorm.     Langen     und 

Hundhausen).     Grevenbroich,     Germany.     Eng.     Pat. 

Nov.  17.  1913.     Under  Int.  Convl,  Dec.  27,  1912. 

]  k  Ger.  Pat.  266,335  of  1912  ;  this  J.,  1914,  14.— T.  F.  B. 


X VIII.— FERMENTATION   INDUSTRIES. 

Malt    analysis;    New    [German]    standards  for .    G. 

Bode    and    A.    Wlokka.     Allgem.    Zeite.    Bierbrau.    u_ 
Malzfah.,  1914,  42,  291     296. 

Tkcsb  standards  have  been  adopted  by  the  Verein 
Deutschor  Chemiker,  to  take  effect  from  Kept.  I,  lull. 
Sampling  t  <  be  '1  >ne  either  by  a  borer  (Barth  Eokhartd's 

recommend 'ti)  or  by  an  automatic  sampler  MIrafc's  or 
Wlokka's).     Malt  in  hulk  to  be  shovells  1  over  and  sampli  i 

taken  at  different  depths  ;  in  tli  H>"0of  the 

sacks  to  be  sampled.    Samples  to  be  igainat 

changes  in  moisture  content  ;  the  portion  aonl  for  analysis 
to  be  .it  least  400  gnus.  Large  foreign  bodies  may  be 
rejected;  small  foreign  corns  and  d  1st  to  be  retained  in 
the  samplo.  The  standard  sifting  apparatus  forgrurl  and 
meal,  made  by  Se^k  to  the  spe  afication  of  the  I'fungstadt 
brewery,  is  adopted  and  details  for  its  operation  are 
prescribed.  The  mills  are  standardised  with  the  help  of 
this  apparatus  and  a  normal  malt  containing  I 
neisture  and  showing  between  00  and  1°„  difference 
between  the  extracts  from  grist  and  meal.  The  grist 
mill  is  to  be  set  so  that  the  threo  finest  fractions  on  the 
standard  screens  with  this  malt  amount  to  40  I  1%.  The 
line  mill  must  yield  90  1",,  in  the  three  finest  fractions. 
For  the  determination  of  moisture  in  grist,  these  fractions 
must  amount  to  60%.  For  trade  analyses  the  moisture 
is  to  be  determined  in  fine  meal  : — 10  grms.  of  malt  are 
ground  and  duplicate  portions  of  5  grins,  dried  for  3  hours 
in  a  standard  oven  above  100°  C.  For  controlling  the 
standard  oven,  samples  of  grist  or  meal  from  four  malts 
of  very  different  constitution,  contained  in  drying  bottles 
40  mm.  in  diam.  and  25 — 30  mm.  in  height,  are  heated  in 
the  oven  for  3  hours.  The  duplicate  results  must  agree 
within  0T°o.  Further  heating  for  one  hour  must  not 
cause  a  loss  exceeding  0T°o  ;  if  tho  difference  is  greater, 
the  tests  must  be  repeated  with  the  oven  temperature  1" 
higher,  but  in  no  case  exceeding  1083  0.  Drying  ovens 
by  Scholvien,  Ulsch  and  V.L.B.  have  been  approved; 
other  systems  are  not  permitted  until  approved.  For 
trade  analyses  the  extract  is  only  determined  in  the  fine 
meal,  samples  to  be  ground  separately  from  those  for 
moisture  determination.  Mashing  beakers  and  stirrers 
to  be  of  the  same  metal,  not  nickel-plated.  Propeller  to 
revolve  at  an  uniform  sjieed  of  80 — 100  revs,  jier  min., 
with  a  clearance  at  sides  and  bottom  of  the  beaker,  the 
latter  being  1 — 2  mm.  : — 50  grms.  of  the  entire-ground 
meal  are  mixed  with  200  c.c.  of  water  at  45  (.'.,  placed 
in  the  bath  at  45  C,  stirred  for  30  mins..  then  heated 
to  ~0J  C.  at  the  rate  of  1  C.  per  min.  ;  on  reaching  70°  C, 
100  c.c.  of  water  at  70  C.  are  added  and  the  mash  is 
stirred  for  one  hour,  cooled  to  the  ordinary  tem|>crature 
in  10 — 15  mins.  and  made  up  to 450  grms.  The  whole 
mash  is  poured  on  to  a  C.  S.  and  S.  No.  560  folded  filter, 
32  cm.  diam..  the  first  100  c.c.  of  wort  being  returned. 
The  dimensions  of  the  standard  pyknometex  of  50  c.c. 
capacity  are  specified.  The  density  of  the  wort  is  deter- 
mined at  17-53  C.  ;  the  results  of  duplicate  mashings  must 
not  differ  by  more  than  2  in  the  fourth  decimal  place  ; 
values  are  calculated  by  Balling's  tables.  The  time  of 
saccharification  is  determined  in  a  separate  mash,  starting  10 
mins.  after  reaching  70  C.  by  spotting  on  a  plaster  of  1  ans 
plate  with  -V  50  iodine  solution,  the  test  being  repeated 
every  5  mins.  If  saccharification  is  not  complete  after 
1  hour,  the  mash  is  to  be  repeated  at  75  C.  The  colour 
of  the  wort  is  to  be  estimated  by  Brand's  colour  solution, 
based  on  .V  10  iodine,  which  must  bo  obtained  fresh  even- 
year  from  the  Munich  station.  Mechanical  analysis  and 
the  determination  of  extract  from  grist  are  only  to  be 
performed  by  special  request. — J.  F.  B. 

Yeast  ;  Oxidation  and  reduction  processes  effected  by  dead 

u/    the    expense    of    water.     W.    Palladin    and    E. 

Lowtschinowskaja.  Biochem.  Zeits..  1914.  65, 129—139. 
It  has  been  suggested  that  the  first  stages  of  anaerobic 
respiration  and^alcoholic  fermentation  consist  of  a  series 
of  oxidation  and  reduction  reactions  at  the  expense  of 
water.  During  the  respiration,  the  hydrogen  set  free 
from  the  water  is  taken  up  by  hydrogen-acceptors  (this 


802 


Cl.  XIXa.— FOODS. 


[August  15,  1914. 


J.,  1914,  328)  and  finally  converted  into  water  again, 
whilst  in  alcoholic  fermentation  (and  in  absence  of  oxj-gen 
during  anaerobic  respiration),  the  hydrogen  ultimately 
converts  the  primary  decomposition  products  of  the  sugar 
into  alcohol.  Gluconic  acid  appears  to  be  one  of  the 
primary  products  of  fermentation  of  glucose  and  it  is 
found  that  the  decomposition  of  potassium  gluconate  by 
dead  yeast  ("  Hefanol  "  or  dried  yeast)  is  greatly  accel- 
erated by  addition  of  methylene  blue  (a  hydrogen-acceptor), 
a  much  larger  quantity  of  carbon  dioxide  being  liberated. 
Potassium  lactate  is  similarly  affected.  The  decomposition 
of  these  compounds  in  presence  of  a  hydrogen-acceptor 
appears  to  be  the  first  successful  attempt  to  transform 
fermentation  into  respiration  artificially. — L.  E. 

Invertase  ;  Inversion  of  sucrose  by .     VIII.     Improved 

method  for  preparing  throng  invertase  solutions  from  top 
or  bottom  yeast.  C.  S.  Hudson.  J.  Anier.  Chem.  Soc., 
1914,  36,  1566—1571.     (See  this  J.,  1910.  443.) 

A  much  more  active  preparation  of  yeast  invertase  is 
obtained  if  the  yeast  is  autolysed  in  presence  of  toluene 
than  if  chloroform  is  used.  Twelve  kilos,  of  pressed 
bottom-fermentation  beer  yeast  are  kneaded  with  12  litres 
of  tap  water  and  750  c.c.  of  toluene,  left  for  4 — 5  days 
and  filtered.  The  filtrate  is  clarified  with  normal  lead 
acetate,  freed  from  excess  of  lead  with  hydrogen  sulphide, 
and  dialyscd  in  a  collodion  sac.  The  dialyscd  solution 
may  be  preserved  with  toluene  at  the  ordinary  temperature 
for  a  month  without  any  loss  of  activity  ;  and  it  hydrolyses 
sucrose  in  the  course  of  a  night  under  usual  analytical 
conditions.  The  invertase  obtained  from  top  yeast  is  less 
active. — L.  E. 


Invertase;    Inversion    of    sucrose    by .     IX.     Is    the 

reaction  reversible  ?     C.   S.    Hudson   and   H.    S.    Paine. 
J.  Amer.  Chem.  Soc,  1914,  36,  1571—1580. 

Contrary  to  the  statements  of  other  workers  (cp.  Kohl, 
this  J.,  1908,  824),  yeast  invertase  hydrolyses  sucrose 
completely,  the  reaction  being  non-reversible.  Further, 
Osaka's  view  that  the  hydrolysis  of  sucrose  by  hydrochloric 
acid  may  be  reversible  (this  J..  190S,  1125)  is  not  con- 
firmed.— L.  E. 


Beer  turbidity  due  to  calcium  fluoride.     H.   Will.     Z.  ges. 
Brauw.,  1914,  37,  357—358. 

The  turbidity  was  traced  to  the  use  of  fluoride  as  anti- 
septic (in  quantity  equivalent  to  0-001%  HF)  ;  the  beer 
-sediment  consisted  chiefly  of  calcium  fluoride. — L.  E. 

Determination  of  malt  extract.     Dreaper.     See  VI. 

Determination   of  mannitol.     Smit.     See   XXIII. 

Patents. 

Brewing ;      Process    of .     H.    Heuser,    Chattanooga. 

Tenn.     U.S.    Pat.    1,099,746,    June  9.   1914  ;    date    of 
appl.,  May  23,  1912. 

The  wort  is  fermented  and  transferred  to  the  chip  cask, 
being  heated,  during  the  transfer  to  about  40"  F.  (4-4°  C). 
It  is  treated  with  "  kraeusen  "  in  the  chip  cask  and  left 
to  undergo  secondary  fermentation. — L.  E. 

Masher    or    worts  ;     Process  for    transferring    atmospheric 

oxygen,  bacteria,  aromatic  substances,  etc.,  to .     O. 

Schulze.     Ger.  Pat.  274,777,  Aug.  28,  1912. 

A  mixture  of  hot  water  spray  and  air  is  led  over  the 
wort  or  mash  in  a  closed  vessel  provided  with  an  outlet  pipe 
and  condenser,  whereby  the  steam  is  condensed  on  the 
surface  of  the  wort  or  mash,  and  the  air  thus 
brought  into  intimate  contact  with  the  latter.  Bacteria, 
^aromatic  substances,  etc.,  may   be  mixed  with  the  air. 

— A.  S. 


Yeast  and  the  like  ;   Dryers  for .     J.  H.  A.  VViesener, 

Hamburg,  Germany.     Eng.  Pat.  25,392,  Nov.  6,  1913 

A  rotating  horizontal  drum  is  mounted  over  a  trough, 
the  interior  of  the  drum  and  trough  being  heated  by 
steam-pipes.  Yeast  is  supplied  from  a  hopper  to  the  trough 
and,  as  it  liquefies  in  the  latter,  a  layer  of  definite  thicknis 
is  carried  round  on  the  surface  of  the  drum  ;  the  drv 
film  is  removed  by  means  of  a  scraper  before  the  drum 
has  made  a  complete  revolution. — W.  P.  S. 

Method  of  and  apparatus  for  neutralising  acid  [rnlphiU 
lyes.     U.S.  Pats.  1,098,561  and  1,098,562.     SeeV. 


XIXa.— foods. 

Caffeine  in  coffee  ;  Determination  of .     G.  Fendleraw 

W.    Stiiber.     Z.    Unters.    Nahr.    Genussm.,    1914, 
9—20. 

The  methods  of  Lendrich  and  Nottbohm  (this  J..  190! 
379)  and  Katz  (this  J.,  1902,  1300)  though  reliable  am 
accurate,  are  tedious,  and  that  of  Keller  (this  J.,  1897,  56!- 
is    untrustworthy.     The    following    modified    method    i 
proposed,  and  results  of  determinations  are  given  to  sho' 
that   accurate   results   may   be   obtained.     Ten  grnis.  i 
the  finely  powdered  coffee  (passed  through  a  sieve  of  1  mn 
mesh)   are   shaken  for  30  mins.   with   10  grms.  of  10" 
ammonia  and  200  grms.  of  chloroform  ;    the  whole  of  tl 
mixture  is  then  poured  on  a  large  filter  and  150  grms.  \ 
the   filtrate  are   transferred   to  a   wide-necked  flask  an 
evaporated  to  dryness  on  a  water-bath.     The  residue 
heated  for   10  mins.   with  80  c.c.   of  water,  cooled,  an 
20  c.c.  of  1°0  potassium  permanganate  are  added;   aft 
30  mins.  the  mixture  is  treated  with  a  slight  excess  i 
hydrogen   peroxide   solution   (100   c.c.    of   3%   hydrogi 
peroxide  plus  1  c.c.  of  glacial  acetic  acid),  and  then  heati 
on  a  water-bath,  further  quantities  of  hydrogen  peroxii 
being  added  if  the  pink  coloration  has  not  disappeare 
After  cooling,  the  mixture  is  filtered,  the  insoluble  porti* 
and  the  filter  washed  with  cold  water,  and  the  filtrat 
measuring    about    200    e.c.,    extracted    four   times   wi 
chloroform,  using  50,  25,  25,  and  25  c.c.  of  the  latt< 
The   chloroform   extracts   are   evaporated   in   a  weigh 
flask,   the  residue  is  dried  for  30  mins.   at   100°  C,  a: 
weighed. — W.  P.  S. 

Cocoa  ;      Examination     of    stabilised .     L.     Reutt 

Schweiz.     Apoth.-Zeit.,   1914,  52,  308—312,  322—3: 
335—339.     Chem.  Zentr.,  1914,  2,  169—170. 

The  fermentation  process  to  which  cacao  beans  s 
subjected  for  the  purpose  of  facilitating  the  separati 
of  the  nibs  from  the  pulp  produces  considerable  chan 
in  the  composition  of  the  nibs,  and  recently  it  has  be 
replaced  by  treatment  with  a  1%  solution  of  sodii 
carbonate  for  10  mins.  at  45°  C,  whereby  the  beans  l 
"stabilised"  and  sterilised.  Cocoa  prepared  in  tl 
way  is  perfectly  stable,  and  contains  no  preformed  rag 
Theobromine  is  not  present  in  the  free  state,  but  is  fornv 
together  with  sugar  and  tannin  bv  hydrolysis.  (See  a 
this  J.,  1913,  709.)— A.  S. 

Patents. 

Inorganic  enzymes  and  their  application  for  baking  purpu- 
L.    Weil,    Strassburg,    Germany.     Eng.    Pat.-  12,t !■ 
May  30,  1913.     Under  Int.  Conv.,  June  3,  1912. 
A    preparation    consisting    of    colloidal    manganese, 
calcium  glycerophosphate,  5,  magnesium  lactophosph.-  • 
0-8,  colloidal  silicic  acid,  003,  and  potassium  hydi"\ 
002  grm.,  in  1  litre  of  65°0  sugar  solution  is -obtained 
dissolving  these  constituents  separately  in  a  small _quM 
of  water,  adding  sugar  syrup,  mixing  the  solutions, 
diluting  the  mixture  with" the  concentrated  sugar  solut 
One  kilo,  of  this  preparation  is  added  to  the  wjii 
in  making  dough  from  100  kilos,  of  flour,  in  order  to  men  <= 
the  enzvmic  activitv  of  the  latter. — W.  P.  S. 
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Extracts  rich  in   enzymes  and  nitrogenous  matters  for    use 
in  hiking,  for   medicinal  and  other   purposes;     P 
of   manufacturing   highly   activ<  -  M.    Hamburg, 

p's  Stortford.   Herts.      Eng.   Tut.  13,928,  June  16, 
1013 

Bxnucrs  rich  iii  enzyme*  ami  nitrogenous  substances  are 
obtained  by  subjecting  malted  cereals  mixed  with  wheal 
sens,  wheal  bran,  and  mall  culms  to  successive  mashing 
processes  at  temperatures  ranging  from  130°  F.  (55°  C.) 
to  160  E.  (!>■">  ('.),  mixing  the  liquors  and  coneontratiiig 
the  same  under  reduced  pressure.  Modifications  of  the 
process  are  described.    -\V.  P.  S. 

Flour  and  the  lite  ;    Treatment  of .     B.  I.  Levin.  Man- 
chester.     Eng.  Pat.  12,917,  June  4,  1913. 

admixed  with  solid  'improvers"  is  treated  with 
»  quantity  of  water,  in  the  form  of  a  fine  spray,  sufficient 
:o  enable  the  full  effects  of  the  "  improvers  "  to  he 
■Mained.— W.  P.  S. 


Flour  treatment.     P>.    I.    Levin,    Manchester.     Ena.    Pat. 
13.696.  June  13,  1913. 

■  sprayed  with  liquids  obtained  by  the  electrolysis 
if  solutions  of  such  substances  as  phosphoric  acid,  acid    ( 
>hosphates,  chlorates,  or  ammonium  salts,  etc. — W.  P.  S.    ' 

'"l"«r ,-  Apparatus  for  treating — - — .  J.  A.  Wesener, 
Chicago,  111.  U.S.  Pat.  1.099.225.  June  9,  1914;  date 
of  appl.,  March  6,  1913. 

X  an  apparatus  for  aaeint:  and  bleaching  flour,  means  arc 
Torided  for  subjecting  the  latter  to  a  current  of  air 
barged  with  a  suitable  gas,  the  latter  being  stored  in  a 
iquid  form  in  containers. — W.  P.  S. 

'korteni ng-compa-ition    [for    flour] ;     Dry .     A.     W. 

Estabrook  and  H.  E.  Weaver.  Kansas  City,  Assignors 
to  The  Larabee  Flour  Mills  Co.,  Hutchinson,  Kans. 
I'.S.  Pat.  1,101,015,  June  23.  1914;  date  of  appl. 
Tune  14,  1913. 

"lour  containing  an  added  powdered  stearate  is  mixed 
•  ith  an  acid  salt  ;  the  latter  decomposes  the  stearate 
nd  the  liberated  fattv  acid  acts  as  a  "  shortening  "  agent. 

— W.  P.  S. 

ood  for  cattle  and  either  animal*;    Manufacture  of . 

J.  J.  Eastiek  and  J.  J.  A.  de  Whallev.  London.  Eng. 
Pat.  14.607.  June  24.   1913. 

f*t  moss,  containing  about  30%  of  moisture,  is  treated 
i  an  autoclave  with  3-5%  of  its  weight  of  gaseous  sulphur 
1'ixide,  and  then  heated  for  about  30  mins.  by  the  intro- 
action  of  steam  under  a  pressure  of  100  lb.  per  sq.  in. 

— W.  P.  S. 


vd  from  whole  grain  ; 
rosily  digestible  — — . 
Germany.     Ene.  Pat. 


Process  for  the  manufacture   of  an 
C.     Mauterer,     Karlsruhe    i.B., 
18,837,  Aug.  19.  1913. 


ERE4L  grains  from  which  the  husk  has  been  removed  are 
eeped  in  water,  then  heated  to  about  100'  C,  dried,  and 
«t«d  with  a  glazing  composition  such  as  sugar  or  choco- 
;  sufficient  of  the  latter  may  be  employed  to  form 
crains  into  a  mass.  The  glazing  composition  may  also 
'Main  ground  nuts,  fruits,  diastase,  iron  saccharate. 
emoglobin,  etc.— W.  P.  S. 


reragts  and  the  like  :    Manufacturing  a  powdered  extract 

for  use  in  the  preparation  of .     J.  L.  Kellogg,  Battle 

»•«*,    Mich.     U.S.    Pat.    1,097,720.    Mav    26,    1914; 
date  of  appl..  Jan.  28,  1914. 

vrlet  malt,  1.  and  a  suitable  starchv  material.  2  parts. 
?  mixed  with  water  to  form  a  pasta"  which  is  heated  to 


I7ii   E.  (77  C.)  until  Hi.  itaroh  is  converted ;  the  mixture 
is  then  further  heated  tor  5  hours  under  a  pressure  "f 
about  40  1b.  per  sq.  in.,  and  mixed  with  bran,  mall  forms. 
and  roasted  ground  rye.     This  mixture  is  dried,  rna  I 
extracted  with  water,  and  th<  i  ■  iporatod  under 

rednoed  pressure  and  ground  to  s  powdei      W  I'  B 

rtrart.      W.  HP  bum  Cereal 

Co.,  Battli   i  reek,  Mich.     U.S.  Pal    I  ' 2. 

1914;  date  of  appl.,  Feb.  7,   1913. 

Tjik  extractive  matters  of  sweet  potatoes  are  mixed  with 
molasses   and   the   mixtun  1    to  caramelise   the 

sugar.— W.  P.  S. 

Fermentcd-milt  product  and  process  of  mating  the  same. 
A.  H.  Thoumaian,  Baltimore,  Md.  I'.S.  Pat.  1.101,044, 
June  23.  1914  ;    date  of  appl..  May  17,  11113. 

A  mixti  re  of  egg  albumin,  milk,  and  cream  is  submitted  to 
the  action  of  a  culture  of  lactic  acid  bacillus  and  Rulgaricus 
bacillus.— \V.  P.  S. 


Food  substances  :  Process  of  presercing .     W.H.Allen, 

Detroit,    Mich.     U.S.    Pat.    1,098,006.    Mav    2i>.    1914  ; 
date  of  appl.,  Aug.  11,  1913. 

A  sufficient  quantity  of  hydrochloric  acid  is  added  to  a 
vegetable  pulp  (tomato  pulp)  to  render  the  latter  sterile 
and  the  acid  is  then  neutralised  by  the  addition  of  sodium 
carbonate. — W.  P.  S. 

Eggs  ;  Method  of  desiccating .  T.  Hara,  San  Fran- 
cisco, Cal.  U.S.  Pat,  1,100,973,  June  23,  1914  ;  date 
of  appl.,  June  23,  1913. 

Yolks  and  whites  of  eggs  are  beaten  up  separately,  then 
mixed  and  dried  in  thin  layers  on  metallic  plates  heated 
to  about  110°  F.  (43°  C),  the  drying  operation  being 
carried  out  in  a  dark  room  the  air  in  which  is  dried  and 
heated  to  about  105°  F.  (40=  C.).— W.  P.  S. 


XIXp.-WATER    PURIFICATION  ; 
SANITATION. 

Hardness  of  waters  ;    Determination  of by  the  methods 

of  Wartha-Pfeifer  and  Blacher.  II.  Blachcr's  method. 
J.  Zink  and  F.  Hollandt.  Z.  angew.  Chem.,  1914.  27, 
437 — 140.     (See  this  J.,  1914,  564.) 

Is  Blacher's  method  the  water  is  neutralised,  the  carbonic 
acid  blown  off  with  air,  and  th«  water  then  titrated  with 
potassiumpalmitate  solution,  in  presence  of  dimethylamino- 
azobenzene,  with  shaking,  until  a  distinct  red  colour  is 
produced.  The  authors  find  that  it  is  better  to  use  methyl- 
orange  as  indicator  and  to  boil  off  the  carbonic  acid,  but 
that  for  the  total  hardness,  both  these  precautions  are 
unnecessary  and  the  water  may  be  titrated  directly  in 
presence  of  phenolphthalein.  They  recommend  that  the 
process  be  carried  out  on  100  c.c.  of  the  water,  which,  after 
addition  of  a  drop  of  dimethylaminoazobenzene,  is  titrated 
with  X  10  hydrochloric  acid  until  a  reddish  violet  colour 
is  formed  ;  the  liquid  is  then  boiled  for  10  mins..  cooled. 
and  after  addition  of  phenolphthalein.  is  titrated  with 
.V  10  caustic  soda  until  faintly  red,  and  then  with  -\  10 
acid  until  pure  yellow  again."  The  titration  with  j- 
sium  palmitate  is  next  carried  out,  with  shaking,  until  a 
permanent  red  colour  is  produced.  The  palmitate  is 
standardised  against  lime  water  or  a  salt  of  any  of  the 
alkaline-earth  metals.  The  method  gave  in  a  series  of 
tests  87-5°0  of  results  with  a  less  difference  than  0-6 
degrees  German  from  a  quantitative  analysis.  Humus 
does  not  affect  the  results,  but  iron  and  manganese  raise 
them  owing  to  formation  of  metallic  soaps  ;  on  the  other 
hand,  iron  salts,  being  precipitated  at  the  neutral  point, 
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may  carry  down  calcium  and  magnesium  salts  and  in  this 
way  lower  the  results.  Instead  of  the  palmitatc  a 
myristin  soap  solution  is  suitable.  The  method  may  be 
used  for  the  determination  of  the  sulphates  in  waters  by 
precipitating  with  barium  chloride  after  boiling  and  before 
titrating  with  the  palmitato  solution,  the  removal  of  the 
barium  sulphate  being  unnecessary.  It  is  concluded  that 
Blacher's  method  is  superior  to  the  usual  titration  method 
in  simplicity  of  execution  and  accuracy  of  results. 

—J.  H.  J. 


Protein-ammonia  [e.g.,  in  drinking  water];    Determination 

of .     L.  W.  Winkler.      Z.  angew.  Chem.,  1914,  27, 

440. 

The  method,  which  is  specially  designed  for  drinking 
waters,  consists  in  adding  potassium  persulphate  to  the 
acid  mixture,  heating,  and  estimating  the  ammonia 
without  distillation.  100  c.c.  of  the  water  are  acidified 
with  one  drop  of  concentrated  sulphuric  acid  and  005  grm. 
of  pure  powdered  potassium  persulphate  added.  The 
flask  is  heated  in  the  steam  bath  for  \  hour,  then  cooled, 
and  5  c.c.  of  a  mixture  of  equal  vols,  of  Nessler's  reagent 
and  a  solution  of  Rochelle  salt  added.  A  second  test  is 
prepared  in  the  same  manner,  without  heating,  with  the 
final  addition  of  standard  ammonium  chloride  solution 
to  equal  the  colour  of  the  first  test.  It  was  found  that  all 
pure  natural  waters  contain  no  protein-ammonia,  the 
limit  which  a  drinking  water  should  not  exceed  being  0T 
mgrm.  per  litre. — J.  H.  J. 

Hypoehlorite  of  lime  treatment  of  a  municipal  water  supply 
and  a  study  of  certain  resistant  bacteria.  S.  J.  Thomas. 
J.  Ind.  Eng.  Chem.,  1914,  6,  548—552. 

Experiments  carried  out  in  connection  with  the  treatment 
of  the  water  supply  of  Bethlehem,  Pa.,  U.S.A.,  by  means 
of  bleaching  powder  showed  that  the  non-pathogenic 
organisms,  Bac.  sublilis,  Micrococci  agilis,  Bact.  aerophilum, 
and  Bac.  subcuticular  is  are  capable  of  resisting  the  action 
of  bleaching  powder  at  a  concentration  of  2  parts  per 
million. — A.  S. 

Chlorine  [in  water]  ;    Effect  of  ferric  salts  and  nitrites  on 

the   ortho-tolidine   and   starch-iodide    tests  for  free . 

J.  W.  Ellms  and  S.  J.  Hauser.  J.  Ind.  Eng.  Chem., 
1914,  6,  553—554. 

Under  suitable  conditions  colour  changes  are  produced 
in  solutions  of  o-tolidine  not  only  by  chlorine  (this  J.,  1913, 
1125)  but  by  all  oxidising  agents.  Ferric  salts  and  nitrites 
are  the  only  oxidising  agentB  likely  to  be  met  with  in 
natural  waterB  and  these  must  be  present  in  quantity 
equivalent  to  0-9 — 1  part  Fe  or  nitrite-N  per  million  in 
order  to  produce  a  colour.  Moreover  they  can  readily 
be  detected  by  qualitative  tests.  The  starch-iodide 
method  is  affected  by  ferric  salts  and  nitrites  in  a  similar 
manner. — A.  S. 

Patents. 

Water  ;    Apparatus  for  the  electrical  purification  of . 

H.  B.  Hartmann,  Assignor  to  G.  A.  Dunning,  Phila- 
delphia, Pa.  U.S.  Pat.  1,101,278,  June  23,  1914  ;  date 
of  appl.,  Aug.  11,  1911. 

The  discharge  pipe  from  an  electrode  chamber  is  provided 
with  a  gas  pocket  and  the  flow  of  water  from  this  pocket 
controls  the  supply  of  current  to  the  electrodes ;  an 
electro-magnetic  valve  regulates  the  flow  of  water 
through  the  electrode  chamber  towards  the  gas  pocket, 
the  valve  being  held  open  while  the  current  is  supplied 
to  the  electrodes. — W.  P.  S. 

Sewage  and  like  organic  refuse  ;    Process  for  the  treatment 

of .     J.  C.  Butterfield,  London.     Eng.  Pat.  5921, 

Mar.  10,  1913. 
Sewage,  etc.,  is  heated  with  petroleum   (0-5  to  40%) 
in  a  closed  retort  at  a  low  temperature  (500° — 800°  F., 


260°— 427°  C),  the  fats,  etc.,  are  separated  from  the  distil- 
late, and  the  residue  redistilled  at  1000"  to  1200°  F.  (538°— 
649"C).  The  finalresidue,  containing  lime,  animal  charcoal 
and  phosphoric  acid,  is  used  for  precipitating  more 
sewage,  until  eventually  a  residue  rich  in  phosphoric  acid 
and  suitable  for  use  as  a  fertiliser  is  obtained. — C.  A.  M. 


Town  refuse  ;  Apparatus  for  burning .     I.  R.  Glaskin, 

London.     Eng.  Pat.  17,420,  July  29,  1913. 

A  preliminary  combustion  of  the  refuBe  is  effected  in  a 
cylindrical  chamber  forming  a  continuation  of  the  inlet 
shoot  at  the  top  of  a  vertical  cupola  furnace,  and  the 
combustion  is  completed  in  the  chamber  below  by  the  aid 
of  tangential  blasts  of  hot  air  under  pressure.  The  slag  is 
cooled  by  water-jackets,  and  the  heat  from  the  products 
of   combustion   is    utilised. — C.  A.  M. 

Garbage;   Method  for  disposing  of .     A.  H.  Woollacott 

and  L.  H.  Saxton,  Los  Angeles,  Cal.    U.S.  Pat.  1,099,330, 
June  9,  1914  ;    date  of  appl.,  Feb.  10,  1913. 

The  garbage  is  ground  to  form  a  slurry  which  is  stored  and 
stirred  in  closed  tanks  and  subsequently  lifted  and  dropped 
through  an  incinerating  flame. — W.  P.  S. 

Garbage;   Art  of  utilising — ■ — .     J.  M.  W.  Kitchen,  East 
Orange,    N.J.     U.S.    Pat.    1,101,129,   June   23,   1914 
date  of  appl.,  Oct.  11,  1912. 

The  garbage  is  finely  divided,  deprived  of  excess  ol 
moisture,  and  then  spread  in  a  thin  layer  on  a  travellinf 
conveyor  where  it  is  subjected  to  the  action  of  a  curren 
of  hot  air  of  progressively  increasing  temperature,  th< 
vapours  given  off  by  the  garbage  being  conducted  to  th 
furnace  supplying  the  heated  air. — W.  P.  S. 

Water ;      Apparatus    for     producing     distilled .    I 

Bleicken,  Gross-Borstel,  Germany.     U.S.  Pat.  1,102,131 
June  30,  1914.     Date  of  appl.,  Jan.  19,  1914. 

See  Fr.  Pat.  466,162  of  1913  ;  this  J.,  1914,  663.— T.  F.  I 

Posser  machines  for  disinfecting,  washing,  starching,  dytiw 
etc.     Eng.  Pat.  21,979.     -Sec  VI. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Cinchona  trees  grown  in  Madagascar  ;  Value  of  the  — 
E.  Perrot  and  C.  A.  Huber.  Bull.  Sci.  Pharmacol,  191 
21,  257—263.     Chem.  Zentr.,  1914,  2,  149. 

The  results  of  the  examination  of  barks  from  cinchona  tr< 
cultivated  since  1900  from  seeds  and  plants  obtained  frc 
Java,  are  shown  in  the  following  table  : — 


Bark 
from 
stem. 


Bark  from  roots. 


Total  alkaloid 

Anhydrous  quinine    . 

Cinchonidine    

Cinchonine  

Amorphous  alkaloids 

Tannins    

Water   


/o 

3-64 
1-63 
0-58 
0-25 
0-96 
23-34 
81 


% 

1018 
0  113 
4-57 
305 
315 

36-68 
7-5 


I 


% 

1025 
2-67 
479 
141 
1-48 

36-76 
6-9 


I 
I 

4 
2 
10 


Yield  of  basic  quinine  sulphate 
Leeuwenhoek's  reaction    .... 


2-33 

Very 
weak. 


0-152      3-59        1 
Strongly  positive 
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A  nani|>l<'  of  Lark  from  branches  ami  two  samples  of 
mixed  hark  from  stems  and  branches  contained  respectively: 
total  alkaloids.  177.  2-64,  1-66;  tannins,  14  74.  16-78, 
139;    ami  water,  9-7,  9  16,  8-36%.— A.  S. 

Organic  btuet  ,  Displacement-cunts  of  some .  Appli- 
cation to  the  determination  oj some  alkaloids.  R.  Goubau. 
Bull.  Acad,  row  Bel),'.,  Class,-  den  sei.,  1914,  03  -90. 
Cham.  Zentr  .  1914,  2,  172. 

Tax  displacement  curve  of  a  base  is  defined  as  the  curve 
representing  the  change  of  electrical  conductivity  of  a 
solution  of  a  salt  of  the  base  on  addition  of  increasing 
quantities  of  a  second  base  capable  of  completely  displacing 
the  lirst  base  from  its  salt.  In  applying  the  method  a 
known  excess  of  hydrochloric  acid  is  added  to  a  known 
quantity  of  the  base,  the  solution  is  diluted  with  water  or 
alcohol,  if  necessary,  its  electrical  conductivity  determined 
at  a  definite  temperature,  then  .VI  or  2V/10  sodium 
hydroxide  added  in  01  c.c.  portions  and  the  alteration  of 
conductivity  observed.  The  curve  obtained  consists  of 
three  portions,  the  first  representing  the  neutralisation  of 
the  excess  of  acid,  the  second  being  the  displacement-curve 

per  and  the  third  representing  the  increase  of  conduc- 
tivity due  to  excess  of  sodium  hydroxide.  The  form  of  the 
diiplaeement-eurve  varies  according  to  the  character  of  the 
base,  and  the  method  may  be  applied  to  the  determination 
•  >f  small  quantities  of  alkaloids.  Experiments  in  this 
direction  were  made  with  cocaine,  homatropine,  atropine, 

me,  nicotine,  aconitine,  pilocarpine,  morphine,  codeine, 
juinine,  quinidine,  cinchonidine,  cinchonine,  strychnine, 
utd  brucine. — A.  S. 


itntiopicrin  and  gentianose   in   the  fresh    roots  of  purple 
gentian.     M.  Bridel.     J.  Pharm.  Chim.,  1914,  10,  62—66. 

\boft  1-3%  of  gentiopicrin  and  0-4%  of  gentianose  were 
ibtained  in  crystalline  form  from  the  fresh  roots  of 
ftaltana  purpurea,  L. — F.  Shdn. 


'^emon-grass  oil  from  India.     Bull. 
222—225. 


ovHix  lemon-grass  oil  sold  in  the  United  Kingdom  has 
Beastly  begun  to  show  signs  of  insolubility  in  70  and 
•0%  alcohol  (see  this  J.,  1913,  306,  623).  Of  5  samples 
'f  commercial  Cochin  oil  three  (Nos.  3,  4  and  5)  were 
nsoluble  in  5  vols,  of  70%  alcohol,  the  other  two  (Nos  1 
ad  2)  dissolved  to  a  clear  solution  in  2  vols,  and  1  75  vols. 
espeotively.    Three  of  the  oils  gave  the  following  figures  : — 


Xo.   1. 

No.  2. 

Ho.  3. 

p.  ft.  st  15°  C 

0-901 

—5°  35' 

(at  21-) 

685 

0-917 
77 

0-908 

oution  .„     

about  — 2° 

Uehydes  (by  bisulphite)  % 

(at  19°) 
73 

3  vols,  or  more,     h   resembled  "  h>-aw  "  retiver  oil  as 
distilled   in    Europe   rather   than      lig!  on   oil 

Its  value  Is  ancertoin,  and  the  demand  ii  fully  met  by 

existing  supplies. — R.  Q,  I' 

Ylangylang    oils    from     (A.     Stychtttu     and      Mauritius. 
Bull.  Imp.  Inst  ,  1914,  12,  228     232. 

Two  samples  from  the  Seychelles  and  One  from  Mauritius 
gave  the  following  results  :— 


Imp.  Inst.,  1914,  12, 


wo  varieties  of  grass — the  "  red-  "  and  "  white-  " 
temmed — are  distilled  in  North  and  Centra!  Travancore. 
'il  from  the  white-stemmed  variety  more  closely  resem- 
Itd  citronella  than  lemon-grass  oil.  The  oil  from  red- 
emmed  grass  had  the  sp.  gr.  at  15°  C,  0-925,  and  eon- 
uned  aldehydes.  71-5%.  It  was  not  Boluble  in  5  vols, 
alcohol  to  a  clear  solution,  but  was  soluble  in 
*  vol.  or  more  of  80°o  alcohol,  and  gave  a  somewhat 
lrbid  solution  with  5  vols.  The  oil  was  separated  by 
-earn  distillation  into  a  readily  volatile  portion,  65%, 
od  a  residual  viscous  oil.  35%  ;  the  readily  volatile  oil 
»«  soluble  in  2-4  vols,  of  70%  alcohol,  the  residual  oil 
as  insoluble  in  12  vols.  The  insolubility  of  some  Cochin 
1»  may  therefore  be  due  to  distillation  being  carried  too 
r  -R.  G.  P. 

etiter  oil  from  Fiji.  Bull  Imp.  Inst.,  1914,  12,  225—227. 
3E  oil  was  viscous  and  yellowish-brown  and  had  the 
>■  gr.  at  15-  ("'.,  1-018  ;  and  saponif.  value,  47.  It  was 
'luole  in  1J  vols,  of  80%  alcohol,  becoming  turbid  with 


Seychelles 

1. 

- 

2.  after 
(or  3  yra. 

Mauritius. 

Sp.  gr.  at  15°  C. 

U'j:«7 

0  9200 

0-0250 

-- 

Rotation,  aD     . . 

—28°  5' 

—30° 

' 

at   80" 

at   21" 

at   Jl" 

at  20' 

Acid  value  .... 

a  a 

4-2 

26 

7 

Ester  value 

1260 

42-2 

JU  a 

173 

Saponif.  value 

120-3 

464 

56- 1 

180 

Saponif.      value 
u/t'T  acetylation 

181 

— 

— 

Jll 

Solubility  in  90»„ 
alcohol      .... 

Clear 

Soluble 

Soluble 

(  l-'ar 

with  b-ss 

in  1  vol., 

la  i  vol 

with  HI 

than  0  8 

turbid 

turbid 

to  2  a 

vol.. 

with 

wit). 

vols-., 

turbid 

more 

1  vol.  or 

turbid 

with  0  8 

more 

with 

or  more 

more 

Sample  1  from  the  Seychelles  closely  resembled  first-grade 
Manila  oil  in  chemical  character  although  the  odour  was 
somewhat  pungent.  The  Mauritius  sample  would  probably 
only  fetch  3s. — 4s.  per  oz.,  over-production  having  ren- 
dered the  sale  of  all  but  high-grade  oil  unremunerative. 

— R.  G.  P. 

Clove   oil  from    Mauritius.     Bull.    Imp.    Inst.,    1914,    12, 
232—233. 

Trial  distillations  in  Mauritius  gave  yields  of  only  11-5 
and  10-2%  of  oil  respectively  against  the  15  to  18% 
usually  obtoined  in  Europe  ;  the  low  yield  moy  be  due  to 
high  moisture  content.  Two  samples  of  oil  had  sp.  gr. 
at  15°  C,  1061  and  1067  ;  ond  rototion,  an  at  22°=— 10' 
and  — 5'.  They  contained  eugenol  89  and  95%  and  were 
soluble  in  1-5  vols,  or  more  and  in  1-25  vols,  or  more 
respectively  of  70%  alcohol.  Though  inferior  in  colour 
and  aroma  to  oil  distilled  in  United  Kingdom,  the  oils  were 
of  good  quality  and  would  meet  with  ready  sale. — R.  G.  P. 

Clove  leaf  oils  front   Mauritius.     Bull.    Imp.    Inst.,    1914, 

12,  233—235. 
Three  samples  had  sp.  gr.  from  1-059  to  1062  and  con- 
tained 90  to  91%  of  eugenol.  The  oils  were  of  dark 
colour  but  would  be  saleable  at  about  3s.  9d.  per  lb.  as  a 
source  of  eugenol  for  the  manufacture  of  vanillin.  In 
Mauritius  only  1-62%  yield  of  oil  was  obtained  from 
clove  leaves:  "leaves  from  the  Seychelles  distilled  at  the 
Imperial  Institute  yielded  4-5%.— R.  G.  P. 

Sandal  wood  oil  from  Mauritius.      Bull.   Imp.   Inst.,  1914, 

12,  235-  : 
Three  samples  of  oil  distilled  from  the  heartwood  ( 1  and  2) 
and  sapwood  (3)  of  Santalum  album  gave  the  following 
results  : — 


Sp.  gr.  at  15°  C 

Rotation,  .»  at  20°  C. 

Acid  value  

Saponif.  value     

Saponif.  value  after  acetyl- 
ation       

Santalol  °0  calcd.  from 
saponif.  value  after  acetyl- 
ation      


0  (788 
—21°  19' 

14 
47 

199-7 
931 


0-9804  0  9814 

-20°  19'  —20°  36 
1-7 

3-9  28 


203-3 

95-0 


203-0 


806  Cl.  XX— ORGANIC  PRODUCTS  ;  MEDICINAL  SUBSTANCES  ;  ESSENTIAL  OILS.    [August  15, 1914. 


All  three  oils  were  soluble  in  5i  vols',  or  more  of  70% 
alcohol  at  15°  C.  They  contained  a  satisfactory  amount 
of  santalol  but  were  somewhat  dark-coloured.  They 
would  probably  sell  readily  at  about  20s.  to  21s.  per  lb. 
in  London.— R".  G.  P. 


Essential     oils  ;      Constituents     of ■.     Action     of    high 

temperatures  on  the  sesquiterpenes  ;  formation  of  terpinene  ; 
artificial  preparation  of  the  blue  compound  found  in 
many  essential  oils.  P.  W.  Semmler  and  W.  Jaku- 
bowiez.     Ber.,  1914,  47,  2252—2259. 

The  condensation  of  such  substances  as  isoprene,  terpenes, 
and  sesquiterpenes  can  be  effected  by  heating  in  sealed 
tubes  to  about  275c  C.  (this  J.,  19H,  765),  whilst  at  330°  C. 
the  converse  reaction  takes  place.  Heating  to  the  latter 
temperature  resolves  /3-gurjunene  into  a  terpinene, 
C10H16,  and  diterpenes.  a-Gurjunene  similarly  yields  a 
hydrocarbon,  C10H16,  a  diterpene,  and  a  blue  compound 
which  boils  between  140D  and  180°  C.  at  11  mm.  and  is 
decolorised  by  distillation  over  sodium.  Cedrene  and 
caryophyllene  yield  hydrocarbons,  C10H16.  Cadinene  on 
the  other  hand  yields  a  small  proportion  of  a  monocyclic 
sesquiterpene,  whilst  the  greater  portion  remains  un- 
changed.— F.  Shdn. 


Therapeutic  agents  [derivatives  of  aurothiosulphuric  acid] 
in  the  treatment  of  tuberculosis  and  syphilis  ;    Process  of] 

manufacturing   new  compounds  suitable  as .     Farb- 

werke  vorm.  Meister.  Lucius,  und  Briining,  Hoehst  on 
Maine.  Germany.  Eng.  Pat.  1869,  Jan.  23,  1914. 
Under  Int.  Conv.,  Jan.  31,  1913. 

Aubothiosui.phates  of  organic  bases  are  obtained  by 
allowing  the  latter  or  their  salts  to  interact  with  auro- 
thiosulphuric  acid  or  its  salts.  The  ethylenedianiine  com- 
pound is  a  white  crystalline  powder,  easily  soluble  in  wate> 
but  soluble  with  difficulty  in  alcohol. — F.  Shdn. 


Esters  of  the  terpens  series  ;   Process  for  prejxtring  them 

peulicallyactive .     Kalle  und  Co.  A.-G.     Ger.  Pat 

273,850,  Oct.  8,  1912. 

Bromo-derivatives  of  alkvl-  or  arvl-acetic  acids  of  thr 
general  formula,  RR'CBr.COOH,  '  where  R  and  R 
represent  an  alkvl  or  aryl  residue,  are  condensed  in  th 
usual  manner  with  terpene  alcohols.  The  resulting  ester 
possess  soporific  properties  resembling  those  of  the  hromc 
dialkvlacetamides. — T.  F.  B. 


Borneol    in    the  presence   of  metals   and    metallic    oxides ; 

Catalysis  of .     J.  Alov  and  V,  Brustier.     J.  Pharm. 

Chim.,  1914,  10,  49—51." 

Borneol  was  heated  in  a  tube  partly  filled  with  finely 
divided  copper  in  such  a  manner  that  the  vapours  passed 
over  the  metal.  At  about  300°  C,  dehydrogenation  took 
place  with  the  formation  of  camphor,  the  transformation 
being  complete  when  the  vapour  was  passed  slowly. 
Higher  or  lower  temperatures  led  to  diminished  yields. 
With  nickel  at  350"  C,  also,  camphor  was  formed,  whilst 
a  small  yield  was  obtained  with  iron.  Using  thorium  oxide 
as  catalyst  at  350°  C.  a  mixture  of  terpene  hydrocarbons 
containing  pinene  was  obtained. — F.  Shdn. 


Patents. 


Dihalogen  paraffins ;  Manufacture  of .     F.  E.  Matthews 

and  H.  J.  W.  Bliss,  London.     Eng.  Pat.  15,048,  June  30, 
1913. 

A  mixture  containing  define  hydrocarbons  and  saturated 
hydrocarbons  is  fractionated  so  that  the  olefine  hydro- 
carbons in  each  fraction  are  chiefly  such  as  have  the  "same 
number  of  carbon  atoms  in  the  molecule,  and  the  fractions 
are  treated  with  only  sufficient  halogen  to  effect  the  satur- 
ation of  the  unsaturated  hydrocarbons,  when  the  dihalides 
can  be  separated  by  fractional  distillation. — F.  Shdn. 


Butadiene  and  homologues  thereof ;  Manufacture  of . 

W.  H.  Perkin.  Manchester,  and  F.  E.  Matthews,  London. 
Eng.  Pat.  15,049,  June  30,  1913. 

Butadiene  or  its  homologues  are  obtained  by  subjecting 
defines  to  the  action  of  oxidising  substances  or  substances 
which  combine  with  hydrogen  at  elevated  temperatures, 
with  or  without  the  use  of  catalysts. — F.  Shdn. 


Mononiiro-  and  di nitroaminobemene-arsinic  acids  or  substi- 
tution derivatives  thereof  substituted  in  the  ami  no-group  ; 

Manufacture    of .     C.    F.    Boehringer    und    Sohne" 

Mannheim-Waldhof,     Germany.     Eng.     Pat.     29,546, 
Dec.  22,  1913.     Under  Int.  Conv.,  Dec.  24,  1912. 

Compounds  are  formed  by  the  interaction  of  ammonia  or 
ammonia  derivatives  and  4-chloro-3-nitrobenzene-l-arsinic 
acid  or  4-chloro-3.5-dinitrobenzene-l-arsinic  a«d.  The 
compounds  obtained  from  4-chloro-3-nitrobenzeHe-l- 
arsinic  acid  can  be  further  nitrated. — F.  Shdn. 


Acetylsalicylic   acid  ;    Process  for  preparing   a    compoun 

[urea   salt]   of .     Dr.    Schiitz   und   Co.     Ger.   Pa 

274,046,  April  10,  1913. 

Equimolecular  quantities  of  acetylsalicylic  acid  and  urt 
are  dissolved  in  high  per  cent,  alcohol  or  other  suit  at] 
solvent  at  60°  C,  and  the  combined  solutions  are  evaporate 
at  as  low  a  temperature  as  possible,  preferably  in 
vacuum.  The  product  consists  of  pure  urea  acety 
salicylate,  uncontaminated  with  the  salicylate  ;  it  may  1 
used  in  medicine  on  account  of  its  antirheumatic,  analgesi 
and  antiuratic  properties. — T.  F.  B. 


a-Bromo-isovalerylurea  ;  Process  for  preparing  a  compou. 

[acetylsalicylate]    of .     Knoll    und    Co.     Ger.    P. 

274,349,  Aug.  2,  1912. 

Moleculae  proportions  of  acetylsalicylic  acid  and 
bromo-isovalervlurea  are  made  to  react  by  melting  tht 
together,  with  or  without  addition  of  a  solvent.  T 
product  exhibits  the  sedative  properties  of  the  ui 
compound  together  with  al!  the  characteristics  of  salicy 
acid  compounds,  but  without  the  sudorific  effect* 
ciated  with  acetylsalicylic  acid. — T.  F.  B. 


a-  Bromoisovalerylurea  :  Process  for  preparing .     Ki 

und  Co.     Ger.  Pat.  275,200,  July  27.   1918, 

As  a-bromo-isovaleryl  halide  is  converted  into  the  cyan 
by  treatment  with  a  metallic  cyanate  in  presence  of 
indifferent  diluent,  and  the  cyanate  is  treated  » 
ammonia  to  produce  a-bromo-isovalerylurea.  A  gi*m 
process  has  been  worked  out  for  the  preparation  of  a 
cyanates  by  treating  acyl  halides  with  metallic  cyan; 
in  presence  of  a  diluent  ;  when  silver  or  mercury  cyan 
(the  latter  prepared  from  mercurous  nitrate  and  p  ' 
cyanate)  are  used,  the  acyl  cyanates  are  nearly  al«  - 
obtained  in  quantitative  yield. — T.  F.  B. 


C-Allyl-o-hydroxybenzoic     acids;    Process    for    ;- 

derivatives  of .     Farbenfabr.   vorm.   F.   B.i 

Co.     Ger.  Pat.  274,047,  May  23.  1913. 

C-Ajllyl-o-hydroxybenzoic     acids     are     treated 
acylating  agents,  and  the  acyl  derivatives  are  eonve 
into  salts.     The  products  possess  antipyretic,  antineura 
and  antirheumatic   properties ;   in   this  respect   they 
more   active   than   the   corresponding  acylsalicylic  a 

— T.  F. 
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Alkylorijaryl-,  dialkyloxyaryl-,  and  allcylenedioxyoryl-amiiUh 
profanes  or  their   N-monoalh/l  dirinil 

pnparing .     E.  Merck.     Ger.  Pat.  274,350,  Di 

[012. 

Unsaturated  propylene  compounds  of  the  general 
formula,  R.CH,.CH  :  CH,  or  R.CH  :  CH.CH,  (where  R  ia 
alkoxyaryl,  dialkoxyaryl,  or  alkvlonedioxyaryl)  oro 
treated  with  hydrogen  halides,  and  the  products  are 
treated  with  aramouia  or  a  primary  aromatic  amino.  In 
t li. ■  treatment  with  hydrogen  halide,  the  halogen  atom 
attaches  itself  to  the  unsaturated  carbon  which  is  nearest 
to  the  benzene  nucleus. — T.  F.  15. 


Trichloroethylene  from  acetylene  tetrachloride  ;  Process  for 

Preparing .     Chem.      Fabr.      Buckau.     Ger.      Pat. 
74,782,  Doc.  25,  1912. 

rYLEN'E  tetrachloride  can  be  convorted  into  trichloro- 
ethylene  without  the  formation  of  hoxaehlorobenzene,  by 
passing  its  vapour  over  a  catalyst  in  presence  of  thorium 
oxide  at  a  temperature  not  exceeding  390°  C. — T.  F.  B. 


Cyclohexane  and  its  homologues  ;  Process  for  purifying . 

Farbenfabr.  vorm.  F;  Baver  und  Co.     Ger.  Pat.  274,920, 
May  18,  1913. 

Thi  impurities  are  removed  from  crude  cyclohexane  and 
its  homologues  by  treatment  with  liquid  sulphur  dioxide 
or  with  solutions  of  sulphurous  acid.  Pure  cyclohexane 
constitutes  the  upper  layer,  whilst  the  impurities  (un- 
saturated hydrocarbons,  etc.)  pass  into  the  sulphur  dioxide 
layer  and  can  easily  be  separated  from  it. — T.  F.  B. 


Saponin  ;    Process  for   preparing    primary    decomposition 
products    of— — .     F.     Hoffmann-La    Roche    und    Co. 
Pat.  275,048.  Oct.  19,  1913.     Addition  to  Ger.  Pat. 
M7.815  (see  this  J.,  1914,  220). 

Saponin  is  treated  with  hydrogen  peroxide  solutions  at 
temperatures  below  100°  C.  This  process  has  the  advan- 
tage that  the  liquid  remains  colourless,  and  the  products, 
which  required  ten  to  fifteen  days  to  prepare  according 
to'the  principal  patent,  can  by  this  means  be  obtained 
in'a  single  day. — T.  F.  B. 


Acetic  acid  and  alcohol  from  coal,  lignite,  etc.  ,  Process  for 

producing .     J.  Behrens.     Ger.  Pat.  275,049,  Feb. 

21.  1913. 

Thi  ethylenic  compounds  isolated  from  distillation-gases 
are'mixed  with  carbon  dioxide  and  heated  to  about  400°  C, 
and  the  aldehyde  thus  produced  is  oxidised  or  reduced. 
Yields  of  about  20  grins,  of  alcohol  or  26  grms.  of  acetic 
acid  were  obtained  from  the  ethylenic  compounds  extracted 
from  1000  litres  of  illuminating  gas  by  means  of  sulphuric 
acid.  About  75%  of  the  ethvlenes  is  converted  into 
aldehyde  by  this  process. — T.  F.'B. 


BexameihyUnftetramine-melhul    borate ;     Process  for   pre- 
paring  .     K.     H.     Schmitz.     Ger.     Pat.     275.092, 

Aug.  23,  1913.     Addition'to  Ger.  Pat.  266,788  (see  this 
•'..  1914,  43). 

Hexamethylesetetramixe  is  heated  with  boric  acid  or 
nethyl  borate  with  or  without  addition  of  formaldehyde 
>r  a  mixture  of  ammonia  solution  with  formaldehyde  or 
t»  polymerides  ;  the  same  product  is  obtained  by  boiling 
»n  aqueous  solution  of  hexamethylenetetramine  borate 
or  a  long  time.  The  resulting  methyl  borate  has  the 
omtxwtion,  CsHjjN.CHjOH.SHBO,,  'and  is  much  more 
than  hexamethvlenetetramine  borate.  It  ia 
>pphcablc  to  medicine.  "  (See  also  Ger.  Pats.  269,746 
M  270,486  ;  this  J.,  1914,  375,  439.)— T.  F.  B. 


G-Chloroli/o  lliyl  :i  li.fh  ■  |       Jioxylic  acvl  ,    Pro- 

cess for   preparing— — •.      J,    l>    Riedel   A.-G.      Ger. 
Pat.  275,093,  Mar  b  20,  1913, 

I  Hi  OBO  >n\i  (i  »Na  :  CH,  :  Cl=3  :  1  :  6)  is 

I  to  a  high  temporal  axe  undi 
of  carbon  dioxide,  preferably  al  160°  -Is"  C.  An  almost 
quantitative  yield  of  6-chloro-l-methyl-3-hydroxybenzene- 
4-carboxylic  acid  is  obtained.  In  contrast  with  p- 
ohlorophenol-o-carboxylic  acid,  which  has  not  been  found 
to  possess  therapeutic  value,  the  new  compound  has 
powerful  antiseptic-  properties. — T.  F.  B. 


Anhydrides   of  monobasic   carboxylic   acids;     Process  for 

(he    manufacture   of .     E.   C.    R.    Marks,    London. 

From  Naamlooze  Yennootsehap  Fabriek  van  Chemische 
Produkten.  Schiedam,  Holland.  Eng.  Pat.  12,042, 
May  23,  1913. 

See  Fr.  Pat.  461,540  of  1913  j  this  J.,  1914,  219.— T.  F.  B. 

Para-nitrophenylureas  ;   Manufacture  of .     Farbwerke 

vorm.  Meister.  Lucius,  und  Briining,  Hochst  on  Maine, 
Germany.  Eng.  Pat.  17,123,  July  25,  1913.  Under 
Int.  Conv.,  July  25,  1912. 

See  Addition  of  July  11.  1913,  to  Fr.  Pat.  459,885  of  1913  ; 
this  J.,  1914,  219.— T.  F.  B. 


Salts  of  acetylsalicylir  acid;    Process  for  preparing . 

O.  Gerngross,  Griinewald,  and  H.  Kast,  Charlottenburg, 
Germany.  Eng.  Pat.  24,849,  Oct.  31,  1913.  Under 
Int.  Coiiv.,  Oct.  31,  1912. 

See  Fr.  Pat.  464,081  of  1913  ;  this  J.,  1914,  439.— T.  F.  B. 


Chlorine  derivatives  of  the  amyl  series;    Producing . 

F.  Webel,  Mannheim,  Assignor  to  Badischc  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S. 
Pat.  1,098,858,  June  2,  1914.  Date  of  appl.,  Feb.  27, 
1913. 

See  Eng.  Pat.  19,764  of  1912  ;  this  J.,  1913,  550.— T.  F.  B. 


Isoprent ;       Producing .      F.       Webel,       Mannheim, 

Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen on  Rhine,  Germany.  U.S.  Pat.  1,098,859, 
June  2,  1914.     Date  of  appl.)  Feb.  27,  1913. 

See  Eng.  Pat.  13,327  of  1913  ;  this  J.,  1913,  924.— T.  F.  B. 

Morphine  ;    Process  of  manufacturing  alkyl-ethers  of . 

M.  C.  Traub,  Basle,  Switzerland,  Assignor  to  J.  and  D. 
McKesson,  Chappaqua,  and  W.  H.  Wickham,  G.  C. 
and  I.  McKesson,  and  H.  D.  Robbins,  New  York. 
U.S.  Pat.  1,100,998.  June  23,  1914.  Date  of  appl., 
May  6,  1912. 

See  Eng.  Pat.  22,611  of  1911  ;  this  J.,  1912,  557.— T.  F.  B. 

Salts  of  high  molecular  fatty  acids  containing  arsenic  and 
a  halogen.  E.  Fischer,  Berlin.  Assignor  to  Synthetic 
Patents  Co.,  New  York.  U.&  Pa*.  1,101,733.  June  30, 
1914.     Date  of  appl.,  Aug.  12,  1913. 

See  Eng.  Pat,  10,379  of  1913  ;  this  J.,  1914,  438.— T.  F.  B. 

Iron  salts  of  high  molecular  fatty  acids  containing  arsenic 
and  a  halogen.  E.  Fischer,  Berlin.  Assignor  to  Synthetic 
Patents  Co..  New  York.  U.S.  Pat.  1,101,734.  June  30 
1914.     Date  of  appl.,  Aug.  12,  1913. 

SEEGer.Pat.271,15Sof  1913  ;  this  J.,  1914,503.— T.  F.  B. 

Manufacturing  highly  active  extracts  rich  in  enzymes  and 
nitrogenous  matters  for  use  in  bating,  for  medicinal  and 
other  purposes.     Eng.  Pat,  13,928.     See  XIX  a. 
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XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Photographs  ;      Process     of     making     coloured .     R. 

Fischer,     Steglitz,     Germany.     U.S.     Pat,      1,102.028, 
June  30,  1914.     Date  of  appl.,  Jan.  27,  1913. 

See  Ger.  Pat.  253,335  of  1912  ;  this  J.,  1913,  47.— T.  F.  B. 


XXH.— EXPLOSIVES ;  MATCHES. 

Explosions  ;   Report  of  Board  of  Trade  enquiry  into  electric 
main .     [Cd.  7481.] 

Serious  explosions  on  ignition  of  vapour  generated  by 
short  circuits  in  underground  cables  have  not  occurred  with 
alternating  current,  or  with  concentric,  lead-covered  paper 
insulated,  or  three-core  cables,  or  with  cables  laid  solid  in 
pitch  compound,  but  have  occurred  in  the  case  of  cables 
insulated  with  vulcanised  bitumen,  and  drawn  into 
bitumen  casings  or  laid  solid  in  bitumen.  As  bitumen 
has  been  much  more  extensively  used  than  pitch  com- 
pound, however,  a  direct  comparison  is  not  possible. 
Bitumen  and  pitch  mixed  with  whinstone  dust  were 
distilled  :  the  limits  of  inflammability  of  the  gases  were 
narrower  for  bitumen  than  for  pitch  compound,  but  the 
difference  disappeared  if  the  gases  were  cracked  at  1000°  G. : 
no  pyrophorous  carbon  was  formed.  It  is  recommended 
that  where  the  solid  system  is  employed,  wood  troughing 
should  be  used  only  in  suitable  soil,  with  mains  in  separate 
troughs  two  inches  apart  and  packed  between  with  earth 
or  sand,  and  not  below  impervious  pavements  or  close 
to  houses,  that  existing,  or  new  bends  should  be  eased  off 
and  straights  filled  and  cooled  first  and  that  services 
should  be  taken  into  houses,  preferably  by  armoured 
cables,  in  such  a  manner  that  gas  cannot  enter. — O.  E.  M. 

Patents. 

Match-splints:    Process    of   treating .     W.    G.    Wey, 

Barberton,  Ohio,  Assignor  to  The  Diamond  Match  Co., 
Chicago,  111.  U.S.  Pat.  1,098,700,  June  2,  1914;  date 
of  appl.,  May  29,  1913. 

Match  sticks  are  dipped  at  121°  C,  in  paraffin  wax,  in 
which  phosphorus  has  been  dissolved. — G.IW.  McD. 

Process  for   removing    bromale  from    chlorate.     Ger.    Pat. 
274,471.     See  VII. 


XXHL— ANALYTICAL  PROCESSES. 

Lacmosol,  the  sensitive  component  of  the  indicator  lacmoid. 
R.  Hottinger.     Biochem.  Zeits.,  1914,  65,  177 — 188. 

Commercially  pure  lacmoid  is  a  mixture  essentially  of 
three  constituents,  all  of  which  respond  as  indicators  : 
these  are  (a)  "  lacmosol  "  (about  20%),  (b)  "  lacmoid  " 
(80%),  and  (c)  a  yellowish-red  substance.  The  first, 
which  is  the  most  sensitive,  is  distinguished  (from  b  and  c) 
by  its  solubility  in  ether  and  (from  c)  by  its  insolubility  in 
acidified  strong  brine;  it  is  best  prepared  by  heating 
10  grms.  of  resorcinol  with  2  c.c.  of  concentrated  sodium 
nitrite  solution  at  105°  C.  until  the  depth  of  tint  imparted 
by  the  product  to  water  becomes  constant  (about  40 
niins.),  dissolving  the  mixture  in  50  c.c.  of  water,  pouring 
into  1  litre  of  strong  brine  (acidified  with  hydrochloric 
acid),  and,  after  a  time,  filtering  off  the  precipitate  formed, 
washing  with  brine,  dissolving  in  ammonia,  and  again 
precipitating    with    acid    brine.     The    well-washed    pre- 


cipitate is  dissolved  in  a  little  acetone,  the  solution  po\ired 
into  30  vols,  of  ether,  allowed  to  stand,  any  precipitate 
filtered  off  and  rejected,  the  ether  distilled  off  from  the 
filtrate,  the  residue  dissolved  in  acetone,  and  the  process 
repeated  until  no  further  precipitate  forms  with  ether. 
The  yellowish-red  constituent  is  removedj  by  repeated 
precipitation  from  alkaline  solution,  and  the  powdered 
indicator  finally  extracted  with  ether  in  [a  Soxhlet 
apparatus.  Lacmosol  is  superior  to  commercial  lacmoid 
in  sensitiveness  and  sharpness  of  colour  change  ;  it  may 
be  used  in  aqueous  solution  or  dissolved  in  ether,  alcohol, 
or  acetone,  and  has  been  found  specially  suitable  in  the 
determination    of    nitrogen    bv    Kjeldahl's    method. 

— E._Sodn. 

Manganese  sulphide  and  the  determination  of  manganese. 
A.  Villiers.      Comptes  rend.,  1914, 159,  67—69. 

In  analytical  work  manganese  sulphide  may  be  produced 
as  an  unstable  rose-coloured,  a  stable  rose-coloured,  and 
a  green  modification  respectively.  The  last  is  the  densest 
form  and  is  most  suitable  for  separations  ;  it  is  produced 
by  the  dehydration,  with  liberation  of  heat,  of  the  first 
form.  To  obtain  the  green  variety  foreign  salts  should 
be  absent  and  the  solution  should  be  rendered  ammoniacal 
before  the  addition  of  ammonium  sulphide. — T.  St. 

Titanium  and  chromium  ;  Volumetric  determination  of 

bit  means  of  a   modified  reductor.     C.   Van^Brunt.     J. 
Amer.  Chem.  Soc,  1914,  36,  1426—1429. 

The  reductor  used  by  Shimer  and  Shimer  (this  J.,  1912, 
955)  for  the  determination  of  titanium  has  the  disadvan- 
tage that  the  solution  passes  very  slowly  through  the  long 
thin  tube.  The  author  uses  a  reductor  of  the  usual  form 
(containing  a  column  of  well  amalgamated,  coarse  granu- 
lated zinc,  2-5  cm.  in  diameter  by  20  cm.  in  height)  wound 
with  a  few  feet  of  resistance  ribbon  in  series  with  a  lamp 
or  other  resistance,  so  that  the  solution  may  be  boiled.  In 
using  the  reductor,  the  stopcock  at  the  bottom  is  closed, 
and  the  tube  is  partly  filled  with  hot  5%  sulphuric  acid, 
the  solution  to  be  reduced  then  being  added.  A  rubber 
stopper  carrying  a  funnel  tube  with  a  stopcock,  and  a 
small  vent  tube  is  placed  in  the  top  of  the  reductor,  and 
the  contents  of  the  latter  are  heated  and  kept  nearly  boiling 
for  10 — 20  mins.  The  solution  is  then  expelled,  by  the 
internal  pressure,  through  a  tube  to  the  bottom  of  the  vessel 
beneath,  which  contains  excess  of  acidified  ferric  ammonium 
sulphate.  More  acid  is  admitted  to  the  reductor  and 
forced  out  as  before,  the  operations  being  carried  out 
without  access  of  air  to  the  space  above  the  zinc.  The 
washing  is  completed  with  1%  sulphuric  acid  with  the 
top  of  the  reductor  open,  and  the  reduced  iron  is  titrated 
with  permanganate,  the  amount  of  titanium  (or  chromium) 
being  calculated  therefrom. — L.  E. 

67a*  analyses  by  fractional  distillation  at  low  temperatures. 
G.  A.  Burrell  and  F.  M.  Seibert.  J.  Amer.  Chem.  Soc., 
1914.  36,  1537 — 1548  (cp.  I.ebeau  and  Damiens,  this  J.. 
1913.  126,  186,  352). 

This  method  serves  for  separating  the  individual  paraffin 
hydrocarbons  of  natural  gas.  Methane  (together  with 
anv  nitrogen)  is  quantitatively  removed  by  cooling  the 
sample  to  — 185:  to  — 190°  C,  removing  the  gas  that 
distils  at  this  temperature,  volatilising  the  liquid  residu>- 
and  twice  repeating  the  liquefaction,  etc.  Ethane  it 
similarly  removed  from  the  methane-free  residue  at 
— 145°  to — 125°  C,  but  since  the  distillate  contains  some 
propane,  it  is  finally  treated  at  — 155°  to  — 140 
Propane  is  removed  at  — 125°  to  — 110°  C.  and  finally 
freed  from  some  accompanying  butane  bv  distillation  a( 
— 135;  to  —120°  C— L.  E. 

Mannilol ;  The  methods  for  the  quantitative  delerminalioi 
of .     J.  Smit.     Z.  anal.  Chem.,  1914,  53,  473—490 

In  using  the  method  described  in  this  J..  19M,  769 
compounds  and  derivatives  of  ammonia  are  eliminate 
by  boiling  with  alkali,  and  the  solution  is  then  neutralised 
Amino-acids,  when  containing  several  free  amino-group 
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null  either  be  precipitated  with  phoaphotungstic  acid  or 

nverted  b\  tin-  action  of  nitrous  aoid  into  hydroxy 
lojdt;  the  latter  arc  extracted  bj  ^h  i k i ml;  the  Bolution 
irith  ether  in  presence  of  n  little  sulphuric  acid.  Tartaric 
a.  ill  is  removed  b\  precipitation  aa  calcium  or  lead 
tartrate.  As  glycerol  exerts  a  solvent  action  on 
ooppor  it  lias  I"  be  determined:  tho  method  depending 
u|hiii  the  solubility  of  glycerol  in  a  mixture  of  absolute 
tloohol  (I  vol.)  and  dry  ether  (1.1  vols.)  can  be 
applied,  since  maiinitol  is  insoluble  in  this  mixture.  The 
method  is  not  readily  applicable  to  mixtures  containing 
rath  nearly  related  substances  .1^  sorbitol,  dulcitol, 
1    R. 

Determination  of  mult  extract.     Dreaper.     See  VI. 

in  improvement  af  the  barium   sulphate  dittrmi nation   of 
!     tulphur  in  solubli  sulphates  irh,  n  sodium  suits  ar*  present. 
Turner.     S,,    VII. 


'Examination  of  [detection  of  cobalt  in]  varnishes. 
and  di  Nola.     Set  XIII. 


Malatesta 


Determination  of  carlton   in   soils  and  suit  extracts.     Ames 
and  Gaither.     See  XVI. 


P reparation    of   "neutral"   ammonium    citrate. 
and  Hildebrand.     See  XVI. 


Eastman 


jVnc  [German]   standards  for   malt   analysis.     Bode   and 
Wlokka.     See  XVIII. 


ination  of  caffeine   in  coffee. 
See  XI Xa. 


Frndler  and  Stiiber. 


determination  of  hardness  of  icaters  by  the  method*  of 
Wartha-Pfeifer  and  Blacker.  II.  Blocker's  method. 
Zink  and  Hollandt.     See  XI  Xn. 

'•termination  of  protein-ammonia  [e.g.,  in  drinking  tenter]. 
Winkler.     See  XIXb. 

'■ffect  of  ferric  salts  and  nitrites  on  the  o-tolidine  and  starch- 
iodide  tests  for  free  chlorim  I  in  water].  Ellms  and  Hauser. 
Set   XIXb. 


'"placement   curves  of  some  organic   bases.     Application 
to  the  determination  of  some  alkaloids.     Goubau.  See.  XX. 

Patents. 

'tcipitates  ;    Machine  for  washing .     H.    E.    Elson, 

Masontown,  Pa.     U.S.   Pat.   1,097,708,  May  26,   1914  ; 
date  of  appl.,  Nov.  18,  1913. 

a  are  mounted  in  a  rotating  stand  so  that  they  can 
iccessively  be  brought  into  position  below  a  tube  which 
clivers  the  liquid  used  to  wash  the  precipitate. 

— G.  W.  McD. 

Ms ;     Method    of,    and    apparatus   for    sampling . 

■    W.    Brown,    Elvria,    Ohio.     U.S.    Pat.     1,100,171. 
■June  16,  1914  ;  date  of  appl.,  Oct.  7,  1912. 

ked  sample  removed  from  the  main  at  the  same 
■city  as  the  gas  passing  through  the  main  is  led  through 
weighed  filter  to  determine  the  amount  of  solid  matter 
'*ent.— 0.  \V.  McD. 


•'■analysis  apparatus  for  the  treatment  of  gases  with 
<ieasured  quantities  of  a  liquid  reagent.  K.  Heinemann. 
Ger.  Pat.  873,726,  June  6,  1913. 

iE  aPP»ratu9  is  shown  in  the  figure  and  is  especially 
'table   for   the   determination   of   sulphur   dioxide   in 


burner  gases  or  .if  ammonia  in  ga  ooiu  mixtures.    The 
reagent   is  introduci  d   through   d,   the   gas   to   bi 
through  k  or  I.  and  an  inert  gas,  suoh  as  air,  through 
whereby  a  vigorous  circulation  ol     1    and  liquid  tl 


t/ 


m 


V 
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the  tubes,  g.f,  c,  b.  is  produced,  similar  to  that  ill  apparatus 
of  the  "  emulseur  "  type.  The  residual  unabsorbed  gas 
may  be  transferred  through  I  to  the  measuring  vessel,  m. 

— A.  S. 

Inflammable    {reactive)    substances    in    gaseous    mixtures; 

Determination  of .     W.   H.   Eyermann.     Ger.  Pat. 

273,980,  March  23,  1913. 

The  quantity  of  the  inflammable  constituent  is  determined 
by  measuring  the  difference  in  temperature  of  the  gaseous 
mixture  before  and  after  a  reaction  (e.g.,  combustion) 
has  taken  place.  The  apparatus  is  so  constructed  that 
the  hot  gases  leaving  the  reaction  chamber  serve  to 
preheat  the  incoming  gases,  and  both  the  reaction  chamber 
and  preheater  are  provided  with  heat-insulating  jackets. 
The  reaction-chamber  is  fitted  with  baffles  to  effect 
thorough  mixing  of  the  gases  and  equalisation  of  the 
temperature  therein. — A.  S. 

Samples   of  powdered   substances   or   liquids  ;     Means  for 

taking .     T.  Roberts,  Bolton.     U.S.  Pat.  1,101,568, 

June  30,  1914.     Date  of  appl.,  Oct.  19,  1912. 

See  Ger,  Pat.  262,896  of  1913  ;  this  J„  1913,  928.— T.  F.  B. 


Trade   Report. 

Measures    affecting    the    exportation    of   goods   in   various 

countries.     Board  of  Trade,   August,   1914. 
The  exportation  of  the  following  articles  is  prohibited  :— 

Belgium. — Arms  and  munitions  of  war.  substances  used 
for  the  manufacture  of  explosives,  copper,  brass,  sulphur, 
nitric  acid,  lead.  German  silver,  zinc,  and  pewter,  also 
lubricating  oils,  burning  oils,  and  "  essences  "  for  motive 
power. 

Prance. — Benzol,  meat  preserves,  cotton  waste,  dynamite 
and  similar  explosives,  mineral  oils  of  all  kinds,  nitrate  of 
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soda,  raw  and  dressed  hides  and  skins,  lead,  gunpowder, 
guncotton,  nitroglycerin  and  the  like,  saltpetre,  and 
sulphur. 

Austria-Hungary. — Leather,  sulphur  and  sulphuric  acid, 
saltpetre  and  nitric  acid,  calcium  carbide,  nitrotoluol, 
glycerin,  acetone,  sulphuric  anhydride,  picric  acid, 
ammunition  and  explosives. 

Germany. —  1.  Ammunition  and  explosives,  iron  and 
steel,  tin,  aluminium,  nitrate  of  potash,  ammonia,  soda, 
nitric  acid,  camphor,  acetate  of  lime,  acetone,  acetic  ether, 
ethyl  ether,  carbolic  acid,  benzol,  nitrated  cotton  and 
cellulose,  picric  acid,  nitrate  of  barium,  phosphorus, 
toluol,  cresol  and  metacresol,  turpentine  oil,  di-  and  tri- 
nitrotoluol, diphenylamine,  sodium  oxalate,  antimony, 
mercury,   wolfram,   and   colophony. 

2.  Raw  materials  for  war  materials  as  follows  :  Iron 
ore,  pyrites,  copper,  coal,  coke,  mineral  oils,  tar  oils, 
textiles,  hides  and  skins,  wood  pulp,  caoutchouc,  gutta 
percha,  and  balata. 

3.  Surgical  dressings  and  medicinal  products  as  follows  : 
Pure  carbolic  acid,  mercury,  corrosive  sublimate,  iodine; 
iodides,  iodoform  and  chloroform,  pyrazolone,  phenyl- 
dimethyl  and  derivatives,  such  as  pvTamidon,  powdered 
opium,  morphia  and  its  salts,  phosphoric  codein,  para- 
formaldehyde, quinine  sulphate  and  hydrochloride, 
"  arekoline,"  salvarsan,  bacteriological  apparatus,  material 
for  bacteriological  cultures,  vaccines  and  serums. 

Also  animal  products,  food  supplies,  automobiles, 
mineral  oils,  tar  oils  and  all  oils  produced  therefrom. 

Great  Britain. — Acetone,  benzol,  carbons,  copper, 
copper  ore,  cotton  suitable  for  manufacture  of  explosives, 
cotton  waste,  oreosote,  dimethvlaniline,  fulminate  of 
mercury,  gunpowder,  nickel  and  ferrc-nickel,  oil  (blast 
furnace),  tar  oil,  oil  fuel,  shale  oil,  petroleum  oil  and  spirit 
(including  Shell  spirit),  silk,  surgical  bandages  and  dress- 
ings, toluol,  zinc. 

The  exportation  of  the  following  articles  is  prohibited 
to  all  foreign  porta  in  Europe  and  on  the  Mediterranean 
and  Black  Sea,  except  those  of  France,  Russia    (except 
the  Baltic  ports),  Spain  and  Portugal  : — Aluminium  and 
its  alloys;  armour  plates:  asbestos  ;  coal  (steam  and  large) 
engine    and    boiler    packings  ;     explosives    of    all    kinds 
fuel    (manufactured)  ;     indiarubber    sheet    (vulcanised) 
manganese  ;      mica ;       mineral     jellies ;       molybdenum 
nitrates  of  potassium  and  ammonium  ;   nitrotoluol ;   nitric 
acid  ;  picric  acid  and  its  components  ;  saltpetre  ;  sulphur 
sulphuric  acid  ;    tin  ;    tin  plates  ;    tungsten  ;    vanadium 
alcohol  (as  covering  rectified  spirits) ;  glycerine,  crude  and 
refined  ;   lead  in  all  forms  ;   saltpetre  ;   nitrate  of  sodium 
guncotton  ;     carbolic   acid  ;    alcohols,   ethylic  ;     alcohols 
methylic  ;    alkaline  iodides  ;    belladonna  and  its  prepara 
tions  and  alkaloids  ;  bismuth  and  its  salts  ;  boric  acid  ;  bro. 
mine  and  alkali  bromides  ;  castor  oil ;  chloroform  ;  cinchona 
bark,  quinine  and  its  salts  ;  coca  and  its  preparations   and 
alkaloids  ;  collodion  ;   corrosive  sublimate  ;   cresol  and  all 
preparations  thereof  (including  cresylic  acid)  and   nitro- 
cresol ;  digitalis  and  its  preparations  ;  ether  ;  ethyl  chloride  ; 
formic  aldehyde  ;   henbane  and  its   preparations ;   iodine 
and  its  preparations  ;  lysol ;   mercury  and  its  salts  and 
preparations  ;  morphia  and  other  alkaloids  of  opium  ;  nux 
vomica  and  its  alkaloids  and  preparations  ;  opium  and  its 
preparations  ;  paraffin,  soft ;  protagol ;  salicylic  acid  and 
salicylates  ;  salvarsan  ;  all  fine  chemicals  ;  sugar,  all  kinds  ; 
glucose  ;  molasses  and  invert  sugar. 


Books  Received. 


Industrial    Resources    of   the  Philippine  Islands. 
Bureau  of  Science,  Manila.     Gratis. 

A  pamphlet,  9  ins.  by  4  ins.,  issued  by  authority  of  the 
Philippine  Government  to  show  the  result  of  the  work 
of  the  Bureau  of  Science.     Detailed  accounts  of  the  work 


are  to  be  found  in  the  Philippine  Journal  of  Science, 
reference  to  which  is  made  throughout  the  pamphlet 
The  work  is  divided  as  follows  :  Chemical  technology 
limestone  and  silicate  industries,  mineral  resources 
bacteriology,  botany,  entomology,  fisheries,  etc.  Undei 
the  heading  "  chemical  technology "  are  discussed  :— 
Sugar,  nipa  palm  (this  J.,  1914,  656)  ;    palm  brandy  [ib 

1911,  1133);  starch;  coconut;  vegetable  oils;  perfumei 
and  essential  oils  {ib.  1904,  918;  1909,  906;  1911,  1406 

1912,  90)  ;  papaya  gum  ;  tanning  materials  (ib.  1909 
1051  ;  1911,  437,  969);  dyes  (ib.  1911,  737);  paper  pul| 
[ib.  1906,  863  ;  1907,  274,  941  ;  1910,  1450).  Alum  ii 
the  form  of  alunite  is  found  in  considerable  quantity,  coa 
is  abundant  (this  J.,  1907,  1040;  1909,  15),  guano  occur 
in  limestone  caves  in  nearly  every  province  (this  J.,  1913 
100)  ;  medicinal  plants  grow  luxuriantly,  but  only  out 
Stryehnos  Iynatii,  is  exported  (ib.  1907,  274)  ;  the  rest 
such  as  the  castor  oil  and  croton  oil  plants,  kamala,  an 
datura  are  not  utilised.  Guttapercha  is  exported  (thi 
J.,  1912,  1138). 

Mines  and  Quarries  ;  General  Report,  with  Statistic 
1913.  Part  I.  Divisional  Statistics.  [Cd.  7,452 
Wyman  and  Sons,  Fetter  Lane,  E.C.     Price  7d. 

This  return  contains  statistics  of  the  number  of  persoi 
employed,  the  output  of  minerals,  and  the  accidents  ; 
mines  and  quarries  in  the  United  Kingdom,  arrange 
according  to  the  inspection  districts.  The  total  outpi 
of  the  undermentioned  minerals  in  the  United  Kingdoi 
in  1913,  as  compared  with  1912,  was  as  follows  : — 


1912. 

1913. 

Coal  

Tons. 

260,416,338 

13,790,391 

12,808,950 

11,500,660 

6,638,215 

4,285,412 

3,839,567 

Tons. 

287,430,473 

15,997,328 

13,859,821 

12,740.664 

7,098,493 

4,858,126 

3,977,303 

Limestone  (other  than  chalk).. 

Chalk    

Die  Nitrocellulosen.  Ihre  Bildungsweisen,  Eigt 
schaften  und  Zusammensetzung.  Von  Dr. 
Haeussermann.  Em.  Professor  der  Technischt 
Hochschule,  Stuttgart.  Friedr.  Vieweg  und  Sol 
Verlagsbuchhandlung.  Braunschweig.  1914.  Pr 
M.   1.60. 

This  volume  (9 ±  by  6 J  ins.)  contains  34  pages  of  subje 
matter  classified  as  follows  : — I.  Behaviour  of  cott 
cellulose  with  nitric  acid  and  nitro-sulphuric  ac 
II.  Guncotton  and  collodion  cotton.  III.  Nitrohyd 
and  nitro-oxy-celluloses.  IV.  Nitrostarch  and  nitro-deri' 
tives  of  dextrins  from  cellulose.  V.  Nitrous  esters 
cellulose. 

Filters  and  Filter  Presses  for  the  Separation 
Liquids   and   Solids.     From   the   German   of  F. 
BtiHLER.     With    additional    matter    relating    to 
Theory   of   Filtration   and   Filtration   in  Scci 
Factories    and     Refineries,     by    J.    J.    Easti  . 
F.I.C.,    A.R.S.M.        Norman    Rodger,    St.    Dunsts- 
Hill,  London,  E.C.     1914.     Price  12a.  net. 

Volume  (9|  by  6J   ins.)    containing  167  pages  of  subj  - 
matter  with  327  illustrations,  an  appendix  with  classi  1 
references  to  patents  taken  out  from  1901  to  date  (po " 
168  to  179),  and  alphabetical  indexes  (pages  180  to  1  !■ 
of  subjects  and  names.     The  text  is  classified  as  follows  - 
Part  I.  (i),  Filters  with  loose  filtering  layer,     (ii),  Fil  - 
with   woven   or   felted   filtering   mediums.      (Hi),    Fil 
with    rigid    filtering    layer,     (iv),    Separating   appan's 
without  filtering  layer.     Part  II.  (i),  Presses  with  pr* 
cloths,     (ii),    Presses    with    press-baskets,     (hi),    we 
with  heating  or  cooling.     Part  III.   (i),  Filtration   d 
aids  to  filtration  as  applied  to  the  sugar  industry. 
Theory  of  filtration,     (iii),  Sugar  filtration.     (iv),Speci' 
tions  of  sundry  filter  press  patents. 
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n.n.  t  List  of  Works  "->  the  fini   ind  graphic  Arts 

m  the  Lirrari   i   Patent  Office.     New  Series 

H.M     HZ.      The     Patent     Office,     25,     Southampton 

Buildings,   London,  W'.C.      Prico  Cxi.  each. 

rrui  nr.   of   I  ho    Now    Scries   of  Subject    List",     issued 

■  the  contents  of  the  Library,  it  that  the  headings 

>ntain  certain   marks  indicating   the  locution   of  classes 

te  in  the   Library.     This  work  contains  224  small 

to  pages. 

DBIBCT  List  of  Works  os  Photombi  banioal  printing 

i\0    PHOTOGRAPHY    IN    THE    LIBRARY    OF    THE    PATENT 

Office.      New   Series  CA — OC.      The    Patent    office, 
<nthampton   Buildings,   London,   W'.C.     Price  6d. 

OBTAINS  1-1  small  8vo  pages. 

cbject  List  of  the  Works  on  the  Silicate  Industries 

(Ceramics  and  Glass)  in  the  Library  of  the  Patent 

i        New  Series   CD— CK.      The   Patent    Office, 

■uthampton  Buildings,  London,  W.C.     Price  6d. 

US  84  small  8vo  pages. 


*  New  Books. 

u«  Roman  numeral*  in  thick  type  refer  to  the  similar  classifica- 
tion of  abstracts  under  "Journal  and  Patent  Literature"  and 
in  the  "List  ot  Patent  Applications." 

Dvbbel,  H.  :     High- Power  Gas  Engines.     4to.     Con- 
*  .   stable.     London.  .1014.     Net  21s. 

Mthger :  Technik  des  Filterns,  Filter  im  Klein-  u. 
rossbetrieb  m.  besond.  Beriicksicht.  ihrer  Bedeutg.  f.  d. 
Tentl.  Gesundheitspflege.  VII.  162  S.  m.  124  Abblda. 
.ien.     A.  Hartlel.en.     1914.     Cloth  M.  4.80. 

Ombeck.  Dr.  H.  :  Druckverlust  stromender  Luft  in 
•raden  zvlindrisohen  Rohrleitungen.  (64  S.  m.  38 
hbildgn.)"  Lex  8°.     Berlin,  J.  Springer.     1914.     M.  1. 

I»  BraunkohUnindustrie,  Die  dcut.  I.  Bd.  15.  Lfg. 
^'     HaUe.  Knapp.     1914.     M.  2. 

Rullcr,  E. :    Oil  Fuel :   Its  Supply,   Composition,   and 
pplication.     3rd  ed.,  greatly  enlarged.     Cr.  8vo.  pp.  342. 
Griffin.     London.     1914.     Net  7s.  6ci. 

Arendt,  H..  and  C.  Morsner  :  Handbuch  f.  die  inter- 
ationale  Petroleum-Industrie.  Jahrg.  1914.  (XXV.  614 
I    gr.  8".     Berlin.   Finanzverlag,   G.   m.   b.   H.     Cloth 

I  12. 

Coopt'-Key.  A.  :  A  Primer  on  the  Storage  of  Petroleum 
pott  and  Carbide  of  Calcium.  Cr.  8vo,  pp.  136.  C. 
riffin.    London.     1914.     Net  2s.  6d. 

Strohm,  R.  T.  :  Oil  fuel  for  steam  boilers.  N.Y., 
IcGraw-HUl.     145  p.  il.  pocket  size.     1914.     SI. 

Mb,  J.  H.,  and  E.  R.  Andrews:     The  Examination 
nd  Thermal  Value  of  Fuel.  Gaseous.  Liquid  and  Solid, 
pp.  294.     C.  Griffin.     London.     1914.     Net  6s. 

Jg_  Blok,  A.  :  The  Elementary  Principles  of  Illumin- 
ation and  Artificial  Lighting.  12mo,  pp.  235. 
I  ■reenwood.     London.     1914.     Net  3s.  6d. 

(<  Saair,   X.  :    Jlanehurian   Tussore   Silk.     Demv   8vo, 
pp.  43.     Luzac.     London.     1914.     Net  Is. 

TJ_  Ommrindt,  F.  :    Das  Fiirben  der   Seide,    Wollseide, 
Halbseide.  und  Kunstseide.      VII.  240  S.      Wien. 
».  Hartleben.     1914.     Cloth  M.  4.80. 

olmts,  R.  W.  M.  :  The  "  Texas  "  garment  cleaners, 
•mere,  pressers,  bleachers,  laundrymen  and  dyers  guide 

manual  of  scientific  and  artistic  methods,  processes, 
rmulas,  trade  secrets,  valuable  business  pointers, 
iggestions  and  instructions,  etc.,  used  by  experts 
■  the  renovating  trade.    Temple,  Tex..  R.  Holmes  k  Co. 

1-1  P-     8°.     1914.   $5. 


Michatlia,     E.  :     Die     KJeiderfarberei,     Waschcrei    u. 

Detaehur,   Bin   Bandbui  uii  I    die  Praxis. 

l\  il.  84  8.  m.    is  Abbildgn.)    gr.  B  .     Wittenb 
Ziemsen.     101  I      M.  2.50 

Valenta,     Prof.     K.  ;      |>i,.     I: ...  ■  der    graphischen 

Druckgeworbo.  3.   Bd.  :  Die  bnnten  Dniokfarben.     (XII, 

310    S.    m.    48    Abbildgn.)     gr.    8\  Halle,    W.     Knapp. 
1914.     M.  11. 


VII  .  Iiir'1'-  "r-  -^  :  Keraniisches  Praktikum.  An- 
leitung  zu  keram.  LaboratoriumBarbciton  auf 
cliom.  Crundl.igo  f  Si  udien.ndc  u.  I  echniker  der  keram. 
Industrie.  (X,  90  8.  m.  10  Abbildgn.)  gr.  8°.  Halle, 
W.  Knapp.     1914.     Cloth  M.  4.80. 

Stele,  Dr.  R.  :  Bestimmung  dor  Warmeausdehnung 
einiger  keramischer  Massen.  (14  S.  m.  6  Fig.)  gr.  8". 
Berlin,  Keram.  Rundschau.      1914.     75  Pf. 


Wicscnbrnj, 
(32     S.)     gr. 

I'lnthM.    1. 


8°. 


Fabrikationsfehler   in    Ofenfabriken. 
Berlin,     Keram.     Rundschau.      1914. 


IX  Abram-s,   D.   A.  :   Tests   of   bond    between    concrete 

and  stool.     Urbana.   111.,  Univ.  of    111.    238    p.    il. 
diagrs.  tabs.  O.     (Eng.  Exp.  Stat.,  bull.)  pap.   1914.  $1. 

Hodgson,  F.  T.  :  Mortars,  plasters,  stuccos,  artificial 
marbles,  concretes,  Portland  cements  and  compositions, 
including  reinforced  concrete.  Chic,  Drake,  c.  5 — 522 
p.  pis.     12'.     1914.     $1.50. 

X  GcUoert,  A.  F.  :    Nigerian  Tin  Fields.     12mo,  pp.  45. 

Wilson.     London.      1914.     6d. 

Demulh,    T.  :  Technologie    der    Metalle    f.    die    Fort- 

bildungsschulen  der    Schlosser    u.    Schmiede.      (IV,    125 

S.  m.  244  Fig.)  Sc.     Wien,  F.  Deuticke.     1914.     Cloth 
M.  2. 

Gowland,  W.  :  The  Metallurgy  ot  the  Xon- Ferrous 
Metals.  Illustrated.  8vo,  pp.  534.  C.  Griffin.  London. 
1914.     Net  18s. 

Hobarl,  J.  F.  :  Soft  Soldering,  Hard  Soldering,  and 
Brazing.  Cr.  8vo,  pp.  204.  Constable.  London.  1914. 
Net  4s. 

Hofmann,  H.  0. :  Metallurgy  of  copper.  N.Y.,  McGraw- 
Hill.     556   p.   il.     8C.     1914.     $5. 

Johnson,  C.  M.  :  Rapid  methods  for  the  chemical 
analysis  of  special  steels,  steel-making  alloys  and  graphite. 
2nd  ed.,  re-written.  N.Y..  Wilev.  Chapman  and  Hall, 
London,     c.  11+437  p.  figs.     8=."     1914.     S3  or  12s.  6d. 

Krause  :  Das  Aluminium  u.  seine  Legierungen.  Eigen- 
schaften,  Gewinng.  Verarbtg.  u.  Verwd.  VII,  296  S.  m. 
64  Abbildg.     Wien.  A.  Hartleben.     1914.     Cloth  M.  6.80. 

Line!:,  Prof.  G.  :  Fortschritte  der  Mineralogie,  Krist- 
allographie  u.  Petrographie.  Hrs2.  v.  der  deutschen 
mineralog.  GeseUschaft.  4.  Bd.  (Ill,  384  S.  m.  23 
Abbildgn.)     gr.  8°.     Jena,  G.  Fischer.     1914.     M.   12.50. 

Smith,  H.  G.  :  Minerals  and  the  Microscope.  Cr.  8vo, 
pp.  128.     T.  Murby.     London.     1914.     Net  3s.  6d. 

YTT     Klhnanek,  P.  H.  :    Chinesisches  weisses   Insekten- 
•       wachs  (Pei-La).    (18  S.)    gr.  8°.     Wien,   Export 
Akademie    des    k.    k.    osterr.    Handelsmuseums.     1913. 
20  Pf. 

XVI  Stemann,  Dr-  F-  :  Leitfaden  der  mineralogischen 
Bodenanalyse.  Nebst  Beschreibg.  der  wichtig- 
sten  physikal  Untersuchungsmethoden  am  gewachsenen 
Boden.  Mit  39  Textabbildgn.,  3  Taf.  u.  7  Mineral- 
bestimmungstabellen.  (IX.  110  S.  m.  3  Bl.  Erklargn.) 
gr.  8°.     Wien,  W.  Braumiiller.     1914.     Cloth  M.  5. 


*12 


NEW  BOOKS. 


[August  15,  1914. 


XVIII.  »** 

Leipzig,  0.  Leiner. 


W.  :  Elektrizitat  in  Brauereien. 
134  S.  m.  109  Abbildgn.)  gr.  8°. 
1914.     Cloth  M.  6. 


Kusseroir,  Dr.  R.  :  Mitteilnngen  f.  Brennerei  u.  Press- 
hefe-Fabrikation  Nebst  Anh.  :  Adressbuch  der  Lieferanten 
f.  das  Breimereigewerbe.  Nr.  52.  Juni  1914.  (16  u.  IV 
S.)  8°.  Sachsenhausen  (Mark,  Chausseestr.  8),  Selbst- 
verlag.     50  Pf. 

XIXA.   Btsadich,   N.  :     Die   Teigwaren-Fabrikation  im 
Kleinbetrieb.     Aus  der  Praxis  f.  die  Praxis 
dargestellt  u.  hrsg.     (59  S.  m.  Abbildgn.  u.  2  Taf.)     8°. 
Trier,  N.  Besselich.     1914.     Cloth  M.  1.50. 

Beythien,  A.,  C.  Hartwich.  M.  Klimmer  :  Handb.  d. 
Nahrungsmitteluntersuchg.  23.  u.  24.  Lig.  Lpzg.,  Ch.  H. 
Tauchnitz.     1914.     M.  2.50  each. 

Knapp,  A.  W.  :  The  Practice  of  Cacao  Fermentation. 
J.  Bale,  Sons,  &  Davidsson,  Ltd.,  London,  1914.     Is. 

Konig,  Prof.  J.  :  Chemie  der  menschlichen  Nahrungs-  u. 
Genussmittel.  III.  Bd.  Untersuchung  v.  Nahrungs-, 
Genussmitteln  u.  Gebrauchsgegenstanden.  2.  Tl.  :  Die 
tier.  u.  pfianzl.  Nahrungsmittel.  4.,  vollstandig  umgearb. 
Aufl.  Unter  Mitwirkg.  v.  Drs  A.  Eevthien.  A.  Bonier, 
Proff..  P.  Hasenkarnp  u.  a.  bearb.  (XXV.  972  S.  m.  260 
Abbildgn.  im  Text  u.  auf  14  lith.  Taf.)  gr.  8°.  Berlin, 
J.  Springer.     1914.     Half  mor.  M.  36. 

Lebbin.  Dr.  G.  :  Allgemeine  Xahrungsmittelkunde. 
Volks  [Titel-]aii6g.  Mit  zahlreichen  Abbildgn.  im  Text. 
(XI,  543  S.)  gr.  8°.  Berlin,  L.  Simion  Nf.  ['11].  1914. 
Cloth  M.  5.60. 


XIXb     Carpenter.    K.    C.  :     Heating    and    Ventilating 
Buildings.     5th    ed.,    revised    and    enlarged. 
8vo.     Chapman  k  HalJ.     London.     1914.     Net  17s. 

Whipple,  G.  C.  :  The  Microscopy  of  Drinking  Water. 
8vo.     Chapman  k  Hall.     London.     1914.     Net  17s. 

Wood,  F.  :  Sanitary  Engineering.  A  Practical  Manual 
of  Town  Drainage  and  Sewage  and  Refuse  Disposal. 
3rd  ed.,  revised.  12mo,  pp.  306.  Griffin.  London. 
1914.     Net  8s.  6d. 


yVI  Adressbuch  der  photographischen  Ateliers,  der 
photochemigraphischen  Kunstanstalten  u. 
Lichtdruckereien,  sowie  samtl.  Handlgn.  u.  Fabriken 
photograph.  Apparate,  Utensilien  u.  Bedarfsartikel 
Deutschlands.  9.  Jahrg.  1914/15.  (XVIII.  452  S.) 
gr.  8°.     Leipzig,  Eisenschmidt  &  Sehulze.     Cloth  M.  10. 


Mayer,  Dr.  E.  : 
Aufl.  (VII.  126 
Cloth  M.  3.30. 


Das  Bromoldruckverfahren.  3.  erweit. 
S.)     8°.     Halle,     W.     Knapp.     1914. 


XX  II     Escalcs,  Dr.  R.  :    Die  Explosivstoffe  m.  besond. 

Berucksieht.  der  neueren  Patente.  1.  Heft. 
Schwarzpulver  u.  Sprengsalpeter.  2.,  vollig  umgearb.  u. 
erweit.  Aufl.  (VIII.  475  S.  m.  Abbildgn.  u.  1  Taf.)  gr.  8°. 
Leipzig,  Veit  k  Co.     1914.     M.  15. 

XXI  L     Becker,  A.,  u.  C.  Ramsauer  :  Leber  radioaktive 

Messmethoden  u.  Einheiten.  Aus  dem 
radiolog.  Institut  der  Universitat  Heidelberg.  Mit  e. 
Vorwort  v.  P.  Lenard.  (39  S.  m.  Fig.)  gr.  8°.  Heidel- 
berg, Carl  Winter.     1914.     80  Pf. 

Goursat,  Prof.  E.  :  Lehxbuch  der  Analysis.  1.  Bd. 
Xach  der  2.  Aufl.  des  franzos.  Originals  libers,  v.  Dr. 
F.  J.  Schwarz.  Mit  e.  Begleitwort  v.  Prof.  G.  Kowa- 
lewski.  (XII,  591  S.)  gr.  8°.  Leipzig,  Veit  &  Co. 
1914.     Cloth  M.  13.50. 


Roxenthaler,  Prof.  L.  :  Der  Nachweis  organischer 
Verbindungen.  Ausgewahlte  Reaktionen  u.  Verfahren. 
(XVIII,  1070  S.)  Lex  8°.  Stuttgart,  F.  Enke.  1914. 
Clorh  M.  35.20. 


XXIV     Bnssett-  H-  L1-  :    The  Elements  of   Chemistry-. 
Cr.   8vo,   pp.  380.     C.   Lockwood.     London. 
1914.     4s.  6d. 


CUirke,  H.  T.  : 
Chemistry.     Cr. 

1914.     6s.  6d. 


An  Introduction  to  the  Study  of  Organic 
8vo,     pp.     492.     Longmans.     London. 


Jahrbuch  der  organischen  Chemie.  Von  Prof.  J.  Schmidt 
7.  Jahrg.  :  Die  Forschungsergebnisse  u.  Fortschritte  im  J. 

1913.  (XIV,    258    S.)     Lex    8°.     Leipzig,    J.    Worner 

1914.  Cloth  M.  14.30. 

Sabatier,  P.  :  Die  Katalyse  in  der  organischen  Chemie 
Aus  dem  Franz,  iibers.  v.  Dr.  H.  Finkelstein.  (VIII 
243  S.)  gr.  8°.  Leipzig,  Akadem.  Verlagsgesellschaft 
1914.     Cloth  M.  11.50. 

Gmelin  u.  Kraut's  anorgan.  Chemie.  7.  Aufl.  v.  Fried 
heini  u.  Peters.  174—178.  Lfg.  Hdlbg.,  Carl  Winter.  1914 
M.  1.80  each. 

Hoffman»,  M.  K.  :  Lexikon  der  anorganischen  Verbinc 
ungen.  Unter  Berueksicht.  v.  Additionsverbindgn.  n 
organ.  Komponenten.  Mit  Unterstutzg.  der  deuteehe 
chem.  Gesellschaft  hrsg.  im  Auftrage  des  Vereins  deutschi 
Chemiker.  (In  deutscher,  engl.,  franzos.  u.  italiei 
Spraehe.)     Lex  8°.     Leipzig,  J.  A.  Barth. 

II.  Bd.  17 — 19.  Lfg.  Aluminium  bis  Xenon,  Nr.  56- 
81.  Bibliograpbien.  Abteilung  Platin  bis  Xenon,  N 
71—81.  (S.  1073—1291.)  1914.  M.  12.  Vol.  II.  complet 
Half  morocco  £3  19s. 

Richter's.  V.  v.,  Lehrbuch  der  anorganischen  Chemie. 
Prof.  H.  Klinger.  13.  nedbearb.  Aufl.  Mit  46  Holzschn. 
2    (farb.)    Spektraltaf.     (XVI,    686    S.)     8°.     Bonn, 
Cohen.     1914.     Cloth  M.  11. 

JeUinek,  Dr.  K.  :  Lehrbuch  der  physikalischen  Chem 
(4  Bde.)  1.  Bd.  Die  Lehre  v.  den  Aggregatzustand 
(1.  Tl.).  (XXX^,  732  S.  m.  81  eingedr.  Tab.,  i 
Abbildgn.  u.  4  Bildnissen.)  Lex  8°.  Stuttgart,  F.  En 
1914.     Half  morocco  M.  27. 

Kiister.  F.  W..  u.  A.  Thiel :  Lehrb.  d.  allg.  physikal 
theoret.  Chemie.  14.  Lfg.  Hdlbg.,  Carl  Winter.  10 
M.  1.60. 

Kresta,  O.  :  Ueber  die  Warmeleitfahigkeit  der  0x\  ■ 
Aus  dem  II.  phvsikal.  Institute  der  det  k.  k.  Univers ' 
in  Wien.     (16  S".  m.  1  Fig.)    gr.  8°.     Wien,  A.  Holt 

1913.  52  Pf. 

Lodge,    Sir    O.  :      Radioaktivitat    u.    Kontinuitat. 
Vortrage.     (I.  Die  Entdeckg.  der  Radioaktivitat  u.  d(  n 
Einfluss  auf  die   Entwicklg.   der  physikal.   Wissenscb  ■ 
Becquerel-Gedachtnisrede.     II.   Kontinuitat.   Eroffnu 
rede.)     (217  S.)     8°.     Leipzig,  J.  A.  Barth.     1914.    C    I 
M.  6. 

Soddy,  F.  :  Die  Chemie  der  Radio-Elemente.  Deu  t 
v.  Max  Me.  2.  Tl.  :  Die  Radio-Elemente  u.  das  pet  1 
Gesetz.     (85  S.  m.  II  Fig.)     8°.     Leipzig,  J.  A.  Br. 

1914.  M.  2. 

HaUe,  E.  :    A  Dictionary  of  Spanish-American  Pcu 
guese    and    Portuguese-American    Mining,    'Metalhir  J 
and    Allied    Terms.     2nd    ed.,    containing    an    Eiil 
Spanish-Portuguese  Supplement.     Cr.   8vo,  pp.  454.  C 
Griffin.     London.     1914.     Net  10s.  6d. 

•Compi'.sd  by  H.  Grevel  and  Co.,  33,  King  Street,  C -■ 
Garden,  London.  W.C.,  from  whom  all  the  works  in  the  precm- 
list  can  be  obtained. 
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Official  Notices. 


IRD    OF    TRADE    ANNOUNCEMENT. 

The  Board  of  Trade  has  issued  I  In-  following  ann 106- 

incut  :  — 

'■  in  v.rw  of  ili"  cessation  ol  imports  from  Germany 
.".ml  Austria  and  tho  fact  that  there  are  many  articles 
hitherto  imported  from  these  countries  of  importance, 
if  oof  of  necessity  to  British  manufacturers,  information 
i.  invited  by  tin-  Commercial  intelligence  Branch  of  the 
of  Trade  from  importers  of  stud  articles,  as  to  their 
nature  and  quality,    in   order  that    steps   may   be 

taken  to  ascertain  whether  similar  g Is  might    be  pro- 

doood  in  tins  country,  and.  if  so,  where  ;   or,  if  not,  from 
what  neutral  sources  they  could  bo  obtained."' 

\  Committee  has  boon  appointed  by  tho  Society  of 
Chemical  Industry  to  report  to  the  Board  of  Trade  on  this 
■abject.  Communications  should  bo  addressed  to  tho 
Secretary  of  the  Society. 


WITHDRAWAL  OF  PROHIBITION  OK  CERTAIN 
EXPORTS. 

Attention  is  called  to  the  notice  on  page  S4ti.  relative 
U)  tho  removal  of  the  prohibition  to  export  certain  articles 
mentioned  in  the  notice  in  the  Aug.  loth  issueof  the  Journal, 
page  810. 

All  such  Proclamations  will  be  found  in  the  "  London 
Gamtte." 


PATENTS    AND    DESIGNS    ACT. 
4  and  5  Geo.  V.  Chap.  18. 


1014. 


An  Act  to  amend  section  ninetv-one  of  the  Patents  and 
\   1.    1907. 

7th  August,  1914. 

Whereas    by    a    Convention    made    at    Washington    in 
ninsteen  hundred  and  eleven,  to  which  His  Majesty  was 
i  party,  an  amendment  was  made  in  Article  IV.  (a)  of 
■mat'onal  Convention  for  tho  Protection  of  Indus- 
trial Property   made  at    Paris   in   eighteen   hundred  and 
eighty-throe,  whereby  the  rights  of   priority  conferred  by 
that  Art'eic  on  persons  who  havo  applied  for  protection 
for  an  invention,  design  or  trade  mark   in   foreign  States 
(tended  to  the  legal  representatives  and  assignees 
applicants,  and  it  is  expedient  for  the  purpose  of 
enabling  effect  to  be  given  to  the  first-mentioned  Con- 
i  that  such  amendment  as  hereinafter  mentioned 
should  be  made  in  subsection  (1)  of  section  ninety-one  of 
nts  and  Designs  Act,  1907 
Be  it  therefore  enacted  by  the  King's  most  Excellent 
.  by  and  with  the  advice  and  consent  of  the  Lords 
lal  and  Temporal,  and  Commons,  in  ties   present 
Parliament  assembled,  and  by  the  authority  of  the  same, 
M  follows : — 

1.  The  rights  conferred   by   section   ninety-one   of   the 

a   and  Designs   Act,    1907,   on  a   person   who   has 

applied  for  protection  for  any  invention,  design  or  trade 

a  a  foreign  State  shall  extend  to  his  legal  repre- 

■ntatives  and  ass'gnees,  and  accordingly  subsection  (1) 

n  shall  have  effect  as  if  after  the  words  "  any 

who  has  applied  for  protection  for  any  invention, 

or  trade  mark  in  that  State  "  there  were  inserted 

•»ords  "or  his  legal  representative  or  assignee." 

-'■  This  Act  mav  be  cited  as  tho  Patents  and  Designs 
'    1914;    and  the  Patents  and  Designs  Act,  1907,  Hie 
-  and  Designs  Act,  1908.  and  this  Act  may  be  cited 
together  as  the  Patents  and  Designs  Acts,  1907  to  1914. 


PATENTS,  DESIGNS,  AND  TRADE   MARKS  (TEM- 
PORARY    RULES)    ACT,    1914. 
I  ami  5  Geo.  V.  Chap.  27. 

An  Act  to  extend  tho  powors  of  the  Board  of  Trade 
during  the  continuance  of  tin-  present   hostilities  to  B 
I'.iilos  under  the  Patents  and  l>     m     \i.  1907,  and  the 
Trad.'   Marks   Act,    1905. 

7th  August,  I • » 1 1. 

Be  it  enacted  l>\    the  Bang's  i il    Excellent    Majesty, 

by  ami  with  the  advice  and  consent  of  the  Lords  Spiritual 
and  Temporal,  and  Commons,  in  tins  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : — 

1.  (1)  The  power  of  tie-  Board  ol  Trade  under  section 
eighty  six  of  the  Patents  and  Designs  Act,  I 'hit,  and 
section  sixty  of  the  Trade  Marks  Act,  1906,  to  make  rules 
and  to  do  such  things  as  they  think  expedient  for  the 
purposes  therein  mentioned  shall  include  power  to  make 
rules  and  to  do  such  things  as  they  think  expedient  for 
avoiding  or  suspending  in  whole  or  in  part  any  patent  or 
licence  granted  to,  and  the  registration  of  any  trade  mark 
the  proprietor  whereof  is,  a  subject  of  any  State  at  war 
with  His  Majesty,  and  any  proceedings  on  any  application 
made  by  any  such  person  under  either  of  the  Said  Acts 
and  for  extending  the  time  within  which  any  act  or  thing 
may  or  is  required  to  be  done  under  those  Acts. 

(-)  In  relation  to  rules  made  under  this  Act  tho  pro- 
visions of  subsection  (3)  of  section  sixty  of  tho  Trado 
Marks  Act,  1905,  shall  not  apply. 

(3)  If  tho  rules  made  under  this  Act  so  provido  the  rules 
or  any  of  them  shall  havo  ofTect  as  from  tho  passing  of 
this  Act. 

2.  This  Act  may  be  cited  as  the  Patents,  Designs,  and 
Trado  Marks  (Temporary  Hides)  Act,  1914. 

3.  This  Act  and  the  rules  made  thereunder  shall  con- 
tinue in  force  during  the  continuance  of  the  present  state 
of  war  in  Europe,  and  for  a  period  of  six  months  thereafter 
and  no  longer. 


PATENTS.     DESIGNS,     AND     TRADE     MARKS 
(TEMPORARY)    RCLES,    1914. 

Dated  21st  August,   1914. 

Statutory  Rules  and  Orders,  1914.     Xo.   1255. 

Bv  virtue  of  tho  provisions  of  the  Patents.  Designs,  and 
Trade  Marks  (Temporary  Rules)  Act,  1914,  the  Hoard  of 
Trade  hereby  make  the  following  Rulee 

1.  The  Board  of  Trade  may,  on  the  application  of  any 
person,  and  subject  to  such  terms  and  conditions,  if  any,  as 
they  may  think  fit,  order  the  avoidance  or  suspension,  in 
whole  or  in  part,  of  any  patent  or  licence  granted  to  a 
subject  of  any  State  at  war  with  His  Majesty,  and  the 
Board,  before  granting  any  such  application,  may  require 
to  be  satisfied  on  the  following  heads  : — 

(a)  That  the  patent r  licensee  is  the  subject  of  a  State 

at  war  with  His  Majesty  : 

(b)  That  the  person  applying  intends  to  manufacture, 
or  cause  to  be  manufactured,  the  patented  article, 
or  to  carry  on,  or  cause  to  be  carried  on,  the  patented 
process  ; 

(<-)  That  it  is  in  the  general  interests  of  the  country 

or  of  a  section  of  the  community,  or  of  a  trade,  that 

such  article  should  be  manufactured  or  such  process 

carried  on  as  aforesaid. 

The  fee  to  be  paid  on  any  such  application  shall  be  that 

specified  in  the  Fust  Schedule  to  these  Rules,  and  the  fee 

payable  on  depositing  foreign  documents  or  other  papers 

for"  the  purpose  of  a  record  not  already  provided  for  under 

the  Patents  and  Designs  Act,  1907.  and  the  Trade  Marks 

Act,  1905,  shall  be  that  sjiecified  in  the  First  Schedule  to 

these  Rules. 
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An  application  under  this  section  must  be  made  on 
Patents  Form  No.  36  contained  in  the  Second  Schedule 
to  these  Rules,  and  shall  be  filed  at  the  Patent  Office. 

The  Board  of  Trade  may  at  any  time,  in  their  absolute 
discretion,  revoke  an}7  avoidance  or  suspension  of  any 
patent  or  licence  ordered  by  them. 

For  the  purpose  of  exercising  in  any  case  the  powers  of 
avoiding  or  suspending  a  patent  or  licence,  the  Board  of 
Trade  may  appoint  such  person  or  persons  as  they  shall 
think  tit  to  hold  an  inquiry. 

Any  application  to  the  Board  for  the  avoidance  or 
suspension  of  any  patent  or  licence  may  be  referred  for 
hearing  and  inquiry  to  such  person  or  persons  who  shall 
report  thereon  to  the  Board. 

Provided  always  that  the  Board  of  Trade  may  at  any 
time  if  in  their  absolute  discretion  they  deem  it  expedient 
in  the  public  interest,  order  the  avoidance  or  suspension 
in  whole  or  in  part  of  any  such  patent  or  licence  upon  such 
terms  and  conditions,  if  any,  as  they  may  think  fit. 

2.  The  Comptroller  may,  at  any  time  during  the  continu- 
ance of  these  Rules,  avoid  or  suspend  any  proceedings  on 
any  application  made  under  the  Patents  and  Designs  Act, 
1907,  and  the  Trade  Marks  Act,  1905,  by  a  subject  of  any 
State  at  war  with  His  Majesty. 

3.  The  Comptroller  may  also  at  any  time  during  the 
continuance  of  these  Rules  extend  the  time  prescribed  by 
the  Patents  and  Designs  Act,  1907,  or  the  Trade  Marks  Act. 
1905,  or  any  Rules  made  thereunder,  for  doing  any  act 
or  filing  any  document,  upon  such  terms  and  subject  to  such 
conditions  as  he  may  think  fit  in  the  following  cases, 
namely  : — 

(a)  Where  it  is  shown  to  his  satisfaction  that  the  appli- 
cant, patentee,  or  proprietor,  as  the  case  may  be, 
was  prevented  from  doing  the  said  act,  or  filing  the  said 
document,  by  reason  of  active  service  or  enforced 
absence  from  this  country  or  any  other  circumstances 
arising  from  the  present  state  of  war,  which,  in  the 
opinion  of  the  Comptroller,  would  justify  such 
extension  ; 

(b)  Where  the  doing  of  any  act  would,  by  reason  of  the 
circumstances  arising  from  the  present  state  of  war 
be  prejudicial  or  injurious  to  the  rights  or  interests 
of  any  applicant,  patentee  or  proprietor  as  aforesaid. 

4.  The  term  "  person  "  used  in  these  Rules  shall,  in 
addition  to  the  meaning  given  thereto  by  Section  19  of 
the  Interpretation  Act,  1889,  include  any  Government 
Department. 

5.  All  things  required  or  authorised  to  be  done  by  to  or 
before  the  Board  of  Trade  may  be  done  by  to  or  before  the 
President  or  a  Secretary  or  an  Assistant  Secretary  of  the 
Board,  or  any  person  authorized  in  that  behalf  by  the 
President  of  the  Board. 

All  documents  purporting  to  be  orders  made  by  the  Board 
of  Trade  and  to  be  sealed  with  the  seal  of  the  Board  or  to 
be  signed  by  a  Secretary  or  an  Assistant  Secretary  of  the 
Board  or  by  any  person  authorised  in  that  behalf  by  the 
President  of  the  Board  shall  be  received  in  evidence  and 
shall  be  deemed  to  be  such  orders  without  further  proof 
unless  the  contrary  is  shown. 

A  certificate  signed  by  the  President  of  the  Board  of 
Trade  that  any  order  made  or  act  done  is  the  order  or  act  of 
the  Board  shall  be  conclusive  evidence  of  the  fact  so 
certified. 

6.  These  Rules  shall  come  into  operation  as  and  from 
the  Seventh  day  of  August,  1914. 


First  Schtdtde. 


£   s.    d. 
Fee  payable  on  application  under  Rule  1  to  Board  of 
Trade  to  avoid  or  suspend  patent  rights  ..r  licence..     2     0     0 

l-'ee  payable  mi  depositing  Foreign  Documents  or  other 
papers  tor  the  purpose  of  a  record  not  already  i  ro- 
vided  tor  under  the  Patents  and  Designs  Act,   I'm", 

and  the  Trade  Harks  Act,  1905 0    2    G 

Dated  the  21st  dav  of  August,  1914. 


Stcoml  Schedule. 


Pnlenlt  Form  3V  36. 


Patents,    Designs  and  Trade  Mares    (Temporary 
RclesI  Act,  1911. 

(a)  I  (or  We) 


ci     Hrrc  in- 
sert on  full] 
name,  address, 
and  descrip- 
tion or  culling 
of  person  or 
persons 
applying. 

I'    Here  in- 
sert minibr 
mid  year  of 
Patent  or 
pnrticulars  of 
i.ieeii  e  as  the  or  t^e  Licence  granted  to  (4) 
case  may  be. 

under  Letters  Patent  No.  (o)  _ 


hereby  request  the  Board  of  Trade  to  order  th 
avoidance  or  suspension  of  the  Letters  Paten 
No.    M of 


of_ 


Dated  this_ 


_day   of_ 


(Signed) 


Dated  the  21st  day  of  August,  19H. 


TRADE    MARKS    (TEMPORARY)    RULES.    1914. 
Dated  21st  August,  1914. 
Statutory  Rules  and  Orders,  1914.     No.  1256. 
Bv  virtue  of  the  provisions  of  the  Patents,  Designs,  an 
Trade  Marks  (Temporary  Rules)  Act,  1914,  the  Bai 
Trade  hereby  make  the  following  Rules  : — 

1.  The  Board  of  Trade  may,  on  the  application  of  an 
person,  and  subject  to  such  terms  and  conditions,  if  an' 
as  they  may  think  fit.  order  the  avoidance  or  auspensii 
in  whole  or  in  part,  of  the  registration  of  any  Trad"  Mai 
the  proprietor  whereof  is  a  subject  of  any  State  at  war  wii 
His  Majesty,  and  the  Board  before  granting  any  sin 
application,  may  require  to  be  satisfied  on  the  foil 
heads  : — 

(a)  That  the  proprietor  is  the  subject  of  a  State  at  w. 
with  His  Majesty  ; 

(i)  That  the  person  applying  intends  to  manufacture, 
cause  to  be  manufactured,  the  goods  or  any  of  the 
in  respect  of  which  the  Trade  Mark  is  registered  ; 

(c)  That  it  is  in  the  general  interests  of  the  country 
of  a  section  of  the  community,  or  of  a  trade,  that  i 
registration  of  the  Trade  Mark  should  be  so  at 
or  suspended. 

The  fee  to  be  paid  on  any  such  application  shall  be  (1 
specified  in  the  First  Schedule  to  these  Rules. 

An  application  under  this  section  must  be  made  on  Fo 
T.M.  No.  36  contained  in  the  Second  Schedule  to  th 
Rules,  and  shall  be  filed  at  the  Patent  Office. 

The  Board  of  Trade  may  at  any  time,  in  their  absol' 
discretion,   revoke  any  avoidance   or  suspension  < 
registration  of  a  Trade  Mark  ordered  by  them. 

For  the  purpose  of  exercising  in  any  case  tin   p  i 
avoiding  or  suspending  the  registration  of  a  Trade  .Mark 
Board  of  Trade  may  appoint  such  person  or  persons  as  I 
shall  think  fit  to  hold  an  inquiry. 

Any   application   to   the   Board  for   the   avoids 
suspension  of  any  registration  of  a  Trade'  Mark  tnaj 
referred  for  hearing  and  inquiry  to  such  person  or  p 
who  shall  report  thereon  to  the  Board. 

Provided  always  that  the  Board  of  Trade 
time,  if  in  their  absolute  discretion  they  deem  it  e 
in  the  public  interest,  order  the  avoidance  or  sn- 
in  whole  or  in  part  of  any  such  registration  of  a 
Mark  upon  such  terms  and  conditions,  if  any,  a    I 
think  fit. 

2.  The  term  "person"  used  in  these  Rules 
addition  to  the  meaning  given  thereto  by  Section   I 
the   Interpretation  Act,    1889,   include   an.    G 
Department. 

3.  All  things  required  or  authorised  to  lie  done  by  t 
bet. ire  the  Board  of  Trade  may  be  done  1>\  to  01  bi 
President  or  a  Secretary  or  an  Assistant  Seci 
Board,  or  any   person  authorised  in  that   behalf  by'1 
President  of  the  Boarel. 
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All  documents  purporting  to  be 1  Inlets  made  by  the  Board 
"f  Tradr  and  to  be  scaled  with  the  seal  of  the  Board  or  to  be 
signed  bj  a  Se<  n  tar\  i  i  an  Assistant  Secretary  of  the  Board 
■r  by  am  person  authorised  in  that  behalf  by  the  President 
f  tin  Board  .-hall  be  recoived  in  evidence  and  shall  be 
to  I"'  such  orders  without  further  proof  unless  the 
oontran  is  shown. 

\  -   nil   l>\    the    President    of  the    Board  ol 

Trade  that  any  order  made  or  act  done  is  the  order  or  act 
■f  the  Board  shall  be  conclusive  evidence  "f  the 
d. 
4.  These  llulis  shall  be  called  the  Trade    Marks  (Tcm- 
Rules.  1914,  and  shall  come  into  operation  as  and 
e  Seventh  da;,  of  August,  191  I 


Schedule. 


£    I.    a. 

I  ration  under  Rule  1   to  Board  of 
1  tin-  registration  of  a  Trade 

Mark   2     0     i) 

the  21-t    l.i\     :    Kugiist.  lull 


CI 


Stconti  Strhrfitilr 


Form  T..V.  No.  3fi. 

Finsi',  Di-u.ns  akd  Trade  Uaus   (TKMPOhAi.Y 
KULIS)  Acr,  191*. 

(•)   I  '  


loo  ormlunc 
I  Tenon  or 


hereby    request    the    Foard    of    Trade    to   order   the 
">    H«*  in-    avoidance  or  siisjiension  of  t be  registration  of  Trade 


.nnumK-       Mars    N'o.  (6) 

.Men  thr         Ior 

Dated  this. 


registered  in  Class_ 


_day  of_ 


(Signed) 


Date.1  the  21st  clay  of  Aiirust,  1914. 


London  Section. 


[ION  OF  CHLORATES  TO  CHLORIDES  BY 
BYDBAZINE   SALTS   WITH   THE   AID   OF  A 
CATALYTli     SUBSTANCE. 

BY    W.    R.    HODOSXNSON. 

I    alkali,    or    other   chlorates  (bromati .-    01 

and  hydrazine   salts   (nitrate,  chloride,  sulphate, 

\alatc)   may  be  mixed  together  in  any  proportion  and 

-  _n    of    any    reaction.     No    chloride    is 

(electable  in  the  chlorate  solution  even  after  10  hours' 

■oiling.     But   if  a   piece  of  tarnished   copper   wire  or  a 

i<i   be  introduced  into  a  cold  solution  of 

■•tassiiim    chlorate    and    hydrazine    nitrate    an    action 

"mmences   at    the   surface   of   the   solid,  nitrogen  being 

If   the   solution    be    warmed   the   action    may 

violent.     When    visible    action — effervescence — 

eases  either  all  the  chlorate  or  all  the  hydrazine  salt  is 

to  have  been  decomposed. 

Quantitative  experiments,  using  equimolecular  solutions. 

rfeet  reduction  of  Ki  30,  and  that  the  reaction  is  : 

N%HlHX03=6H20-3X2-r-3HXO,-r-2KCl. 

The  amount  of  copper  dissolved  is  very  small.     Various 

i    a  like  result. 

The  action  may  be  employed  as  a  method  of  analysis  of 

-  for  chlorine  (similarly  with  iodates  or  bromates), 

•  hydrazine  salt  necessary  being  after- 

stroved  by  permanganate  acidified  with  nitric  acid. 

lydrazine  sulphate  and  oxalate  do  not  act  nearly  so 

well  with   copper  and  its   salts,   probably 

i   the   formation    of   relatively   insoluble   double 

hydrazine  salts. 


The  action  of  hydrazine  sulphate  on  alkali  chlorate  in 

rice  of  metallic  iron    olean  or  rustj     or  an  iron  salt, 

quickly   becomes   violent,  with   slightly   rusty 

iron.     With  hydrazine  nitrate  and  oxalate  the  action  <>f 

■.  •  i  \  don  iv.  n  with  warm  solutions. 
The  catalytic  action  of  ooppar  and  iron  appear!  to  bo 
due  to  the  easy  change  with  tni  from  an  "io" 

to  '  cms  "  state.     M rials  not  forming  two  i  latat  -  of  oxides 
dts  are  found  to  be  inert. 

Bichromates,  arsenates,  persulphates,  and 
reduced   by  hydrazine  salt-,   but  not   !••  a   stage   whero 
ii  mi  a  chlorate  is  possible,     Molybdates  and  vana- 
dates are  particularly  active  in  transferring  oxygen  from 
a  chlorate  i"  a  hydrazine  salt. 

The  ohanges  of  colour  "f  the  solutions  during  thi 

a~  an  indication  of  the  completion  of  ox  dal  on  or 
n  duotion. 

Tungstates  and  tantalatee  are  not  active,  although 
tungstie  acid  is  partlv  reduced  bv  heating:  with  a  hvdrazino 
salt. 

The  molybdate  action  is  quantitatively  perfect,  excess 
Of  the  hydrazine  salt  being  indicated  l>\  the  bluo 
molybdenum    suboxide   colour.      The    action    in    these 

si  (Mo.  V.)  depends  on  the  reducibilitj  "f  i  lose  elements 
t"  oxides  of  the  types  MO  or  M<  > .  which  re-oxidise  to 
M<  i3  on  contact  with  chlorates,  etc.  Molybdic  acid  is 
reduced  by  any  hydrazine  compound  to  the  blue  sub- 
oxide. 

A  20  vol.  solution  of  hydrogen  peroxide  is  apparently 
unaffected  by  hydrazine  nitrate.  Copper  and  iron  imme- 
diately on  contact  sot  up  an  action  whilst  alkali  molybdate 
and  vanadate  are  without  visible  effect. 

Perchlorates  in  solution  have  so  far  resisted  reduction 
under  any  of  these  circumstances:  NH4C104  and 
NjHjHNO,  may  bo  melted  together  without  decomposi- 
tion. 


Manchester   Section. 


NOTES     ON     THE    COMPOSITION     OF    SIXDRY 
RESIDUAL  PRODUCTS  FROM  SEWAGE. 

BY  GILBERT  J.  FOWLER,  D.SC,  F.I.C.,  AND  JOSEPH  CLIFFORD, 
A.R.C.S.    (DUBLIN). 

The  analyses  discussed  in  the  followine  pases  have 
accumulated  over  a  period  of  several  years,  and  although 
there  are  still  sundry  lacunae  in  the  available  ilata,  it 
appears  desirable  to  publish  the  results  so  far  obtained,  as 
a  guide,  at  any  rate,  to  future  work.  The  aim  of  the 
investigation  has  been  to  discover  whether,  by  careful 
analysis  of  the  residual  products  obtained  at  various 
stages  of  the  sewage  purification  process,  any  light  could 
be  thrown  on  the  nature  of  the  fermentative  changes 
taking  place  in  the  solid  suspended  or  colloidal  matter  of 
sewaL''  .  as  distinct  from  the  processes  occurring  in  s  ilution. 
For  this  purpose  sludges  have  been  examined  from  various 
methods  of  tank  treatment  at  different  places  and  under 
different  conditions,  and  also  so  called  •slurry"  from 
contact  beds  at  different  depths  and  after  differing  |«riods 
of  exposure  to  air. 

Fi  t  the  sake  of  comparison  a  number  of  tables  at 
from  the  Reports  of  the  Massachus  tte  S  loard  of 

Ith,  as  summarised  in  a  review  of  21  years  work  given 
in  the  Report  for  1908. 

The  samples  wen-  in  all  cases,  inless  -  ially  stated, 
washed  through  a  fine  meshed  sieve  (J  mm.!,  dried  at 
100'  O,  and  finely  ground  before  analysis.  The  carbon 
and  bvdrogen  determinations  were  all  mad.-  by  direct 
combustion  with  copper  oxide,  and  the  nitrogen  was 
determined  in  some  cases  by  combustion,  in  others  by  the 
Kjeldahl  method.     In  most  cases  thi  the  mean 

of  two  well  agreeing  analyses.  All  ratios  and  percentages 
of  carbon,  hydrogen,  and  nitrogen  are  calculated  on  the 
volatde  matter  as  determined  by  loss  on  ignition.     In  a 
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f  sw  cases  determination  of  ether  extract  and  oxygen 
absorption  from  permanganate  (mgm.  per  gram)  have 
b;cn  made. 

The  results  may  be  classified  under  the  following 
heads  :— 

1.  Products  obtained  under  anaerobic  conditions,  i.e., 
from  sedimentation  and  septic  tanks. 

2.  Products  obtained  under  aerobic  conditions,  viz., 
from  slate-beds  and  primary  and  secondary  contact  beds. 

3.  Products  obtained  by  "  weathering  "  sundry  of  the 
above. 

1.  Anaerobic  conditions. 

Tables  Ia,  Ib  and  Ic,  give  the  analysis  of  material  taken 
from  the  inlet  and  outlet  of  various  septic  tanks. 

Tables  Ia  and  Ib  show  that  the  finer  particles  of  organic 
matter  are  deposited  at  the  outlet  end  of  a  septic  tank, 
as  evidenced  by  the  higher  proportion  of  organic  matter. 
They  also  indicate  that  the  digestion  of  organic  matter 


has  proceeded  further  at  the  outlet  than  at  the  inlet,  as  k 
shown  by  the  carbon  to  hydrogen,  and  carbon  to  nitrogen 
ratios  respectively. 

In  the  case  of  Table  Ic,  containing  results  from  the 
Hampton  Hydrolytic  Tank,  it  is  seen  that  decomposition 
of  the  sludge  has  proceeded  further  than  in  the  cases  of 
Tables  Ia  and  Ib,  probably  owing  to  more  equable 
conditions. 

Table  II  gives  the  composition  of  deposits  from  various 
experimental  tanks  in  Calcutta,  through  which  the  sewag'- 
was  allowed  to  pass  1,  1J,  2  and  3  days,  respectively. 

From  these  figures  it  would  appear  that  the  sludge  fr  r. 
the  hydrolysing  chamber  of  the  Hampton  Tank  has  also 
been  fairly  completely  digested.  Inasmuch  as  the  Calcutta 
sludge  was  practically  free  from  grease,  it  may  be  inferred 
that  the  loss  of  carbon  is  mainly  due  in  these  cases,  and 
in  the  ease  of  the  hydrolytic  tank,  to  cellulose  fermentat inn 
This  agrees  with  Dr.  Travis's  early  observations. 


Table  Ia. 
Little  Hulton  Septic  Tank. 


Where  taken. 

% 

Organic 
matter. 

%  C. 

Sample 
dried 
100°  C. 

/o  44- 

Sample  . 
dried 
loo0  C. 

%  X. 
Sample 

dried 
100°  C. 

Organic 
matter. 

%H. 

Orcanic 
matter. 

%N. 

Ora.iic 

matter. 

Ratio 

C  :  11 

Ratio 
C  :  X 

No.  c,( 

sample 

Inlet 

Outlet     

34-4 
45-6 

21-50 
25-58 

205 
307 

1-38           62-5 
2-53           561 

5-95 
6-73 

401 
5-54 

10:1 
8:  1 

15-5  : 1 
10:  1 

2 

Table  Ib. 
Slujlleu  Septic  Tank 

Inlet 

610 
850 

36-23 

44-40 

5-73             312           59-4 
6-85 

90 
80 

511 
50 

6-5:1 
6-5:1 

12:1           3 

Outlet    

10:1           i 

■ 

Sludge  chamber 

Hydrolysing  chamber 


Table  Ic. 
Hampton  Hydrolytic  Tank.      (Sampled  July  23,  1907.) 


64-7 
56-6 


3416 
20-16 


517 

3-93 


2-64 
364 

52-79      1       8-00 
3561             6-94 

4-08      1     6-5:1 
6-41             5:1 

13:1 
6:1 

Table  II. 
Calcutta  Model  Septic  Tank':. 


Where  taken. 


Organic 

mutter. 


%  H. 
Sample      Sample 
dried  dried 

100°  C.       100°  c. 


%  N. 

%c. 

Sample 

dried 

Organic 

100°  C. 

matter 

%  H. 

%  X. 

Ratio 

Organic 

Organic 

(   :H 

matter. 

matter. 

811 

6  49 

5-5  :  1 

7-98 

7  20 

6-2:  1 

8-50 

685 

6:  1 

917 

7.U1 

6:1 

Bat 

C: 


XI,  3  days.. 
T3,  2  days.. 
T2,  lj  days 
T4,  1  day  .. 


84-8 
80-9 
82- 1 
84-99 


38-5 
40-7 
43-55 
46-2 


6-46 

7-il'J 
7-8 


5-51 
5-83 
5-63 
5-96 


45-42 
50-29 
52-91 
54-59 


1 
7 


Tables  III  and  IV. 

Comparison  of  Settled  and  Septic  Sludge,  Manchester. 

Table  III. 
Settled  Sludge.     All  samples  taken  at  exit. 


Where  taken. 
Date. 


Organic 
matter. 


%  c. 

".,  H. 

"     N 

Sample 

Sample 

Sample 

dried  at 

dried  ;>t 

dried  ;it 

1 

luii  0. 

100°  C. 

%  c. 

Organic 
matter. 


II. 

Organic 
matter. 


%  N. 

Organic 
matter. 


Ratio 
C:H 


Ratio 


21  II   05.     X".  7  Tank 

22  12  05.     Xo.  6  Tank 

X".  .".  Tank      

3/1/06.     Xo.  7  Tank     . 


Average 


47-45 

56-35 
54-97 
59- 18 


54-J 


27-83 
33-93 
81-78 

34-68 


:;2  0.-. 


3-37 
4  61 
4-45 
4-26 


4  17 


8-55 

3  40 
3-40 

3114 


3-32 


:,-  o.-, 
60-22 
54- 10 
58-60 


57-89 


7-10 
8-20 
810 
7-20 


7-65 


537 
6-03 

819 
6-66 


6:  1 
7-5:  l 

0  7:  I 
H:i  ■  1 


7-6:1 


11  :1 

lo.   I 

-.-    1 

91 
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Table  IV. 
Stplic  Sludge. 


-i: 


p 

• 

II 

■ 

' 

II 

Where  UKen. 

Organic 

Sample 

Sample 

Sample 

lUtio 

So.  "i 

Date 

muter. 

dried  .it 

dried  it 

<ln.-.l    :it 

1  Irganla 

Organic 

Organic 

1      II 

'      N 

■ample. 

10Q   r 



matter. 

matter. 

matter. 



4626 

H-7 

2 1:. 

57  72 

7  7.'. 

5-30 

7-5:1 

III 

13 

■:  i»      Tank   1 

4fi7T 

is  12 

- 

2-67 

54-35 

*  12 

:.  50 

7:  1 

in  :  1 

11 

Link   4     

(-  ... 

J-22 

265 

4'  33 

664 

:.  47 

7.6:1 

15 

IS  U5.     Tank   11 

47  III 

-     i 

;t  .".."> 

1  00 

:    1 

13:  1 

16 

1   "         rank    12     

4; -7 

2546 

S-41 

1-87 

1-  -I 

r  -- 

4-32 

7    1 

14  :  1 

17 

rank    4      

:,:.  1 

:t  1* 

2  a 

42  16 

:.  77 

4  57 

7:  1 

10:  1 

IK 

i    ■      i  .  is  12 

.... 

326 

2-11 

.:  75 

:    - 

4  64 

■  :l 

12:  1 

19 

4;  ^ 

2511 

3-43 

2:t4 

53-42 

741 

484 

7-20:  1 

11  :  1 

Tables  III.  and  IV.  show  interesting  comparative 
nalyses  of  sludge  from  sedimentation  and  septic  tanks  at 
1©  Davyhulmo  Works  of  the  Manchester  Corporation, 
he  carbon  to  hydrogen  and  carbon  to  nitrogen  ratios 
ring  out  clearly  that  under  the  conditions  which  prevailed 
tiring  the  time  the  tanks  were  under  observation,  the 
•ptic  tanks  were  doing  little  or  no  work  in  the  digestion 
I  organic  matter,  but  were  acting  as  sedimentation  tanks. 


Aerobic  Conditions. — It  is  interesting  to  compare  with 
the  foregoing  results  the  analyses  of  products  obtained  by 
sedimentation  under  aerobic  conditions.  Such  a  product, 
e.g.,  is  the  deposit  accumulating  in  the  Dibdin  slate  bed, 
and  in  Table  V.  are  given  sundry  analyses  of  the  sludge 
from  the  Dovizes  slate  beds,  in  the  conditions  occurring 
on  the  slate,  and  after  a  period  of  "  weathering  "  out  of 
cont4ict  with  sewage. 


Table  V. 
Aerobic  conditions,  Devizes,  July  8th,  1905. 


Vfhire  taken. 


Organic 
matter. 


o    n 
b  *  • 

Sample 

dried  at 

100"  c. 


•o  H.  °„  X. 

Sample  1    Sample 

dried  at  dried  at 

100°  C.  100°  C. 


.0  e . 

Organic 

nu.tt.-r. 


°„H. 

Organic 
matter. 


Organic 
matter. 


Ratio 
1    :  11 


Ratio 
(   .  N 


Xo.  of 
sample. 


oweatbrred.     1  mm 56-5  29  21  408 

attend.     1mm 450  17  n  2-50 

Dweatnered  i  mm 570  3007  4  24 

pattered,     i  mm 411  1  24  uT  2-44 


3-80 
1-99 
3-31 
1-83 


51  7 
37-7 
52-7 
60-2 


An  examination  of  samples  3  and  4  representing  sludge 
■m  the  inlet  and  outlet  ends  respectively  of  the  Septic 
ink  at  Shotley  by  ether  extraction  and  oxidation  by  acid 
-rmanganate  gives  the  following  results,  calculated  on 
e  loss  on  ignition  : — 


Ether  extract. 

Oxygen 
absorption. 

ipteS     

0 
0 

mgrms.  per  grm. 
11-5 

pie  4     

21-9 

14-8 

This  leads  to  the  rather  surprising  conclusion  that  com- 
-te  destruction  of  fat  does  not  take  place  under  anaerobic 

us,  though  hydrolys  s  and  some  breaking  down  to 
**r  fatty  acids  doubtless  does  occur.  The  common 
e  of  the  extremely  offensive  character  of  old 
poeite  of  sewage  grease  buried  out  of  contact  with  air 
nlirm  th;s  conclusion. 
The  following  tables  from  page  402  of  the  Massachusetts 

ilove  referred  to  shows  that  an  appreciable  per- 
itage  of  fat  is  still  present  in  the  samples  analysed  : — 

Percentage  composition  of  dry  septic  tank  -ludge. 


Min- 

Total 

Or- 

Date. 

eral 

or- 

ganic 

Eats. 

Car- 

Hydro- 

matter 

ganic. 

X. 

bon. 

gen. 

Mar.,    1**6 

54-6 

454 

2-7 

11-9 

251 

30 

r*c  1901 

456 

54  4 

2-6 





.     1903 

70-9 

- 

1-1 

8-8 

— . 



Hot.     1907 

60-1 

39-9 

21 

— 





Dec..     1906 

50-7 

49-3 

2-9 

11-8 

29-8 

40 

Dee.,    1906 

510 

49-0 

2-8 

10-8 

J7  7 

38 

7-2 
55 
74 
6-1 


6-7 
4  4 
5-8 
45 


7:  1 

7:  1 

7:  1 

10:  1 


7  7:  1 

85:1 

9:  1 

13:  1 


The  results  in  Table  V.  show  that  the  organic  content 
and  ratios  of  C  to  H  and  C  to  X  in  the  corresponding 
columns  in  Tables  I..  II.,  IV.  and  V.  are  of  the  same  order,, 
and  taken  in  conjunction  with  the  analyses  in  Table  III., 
point  to  the  conclusion  that  sludges  obtained  under  aerobic 
and  anaerobic  conditions,  after  incipient  decomposition, 
are  similar  in  empirical  chemical  composition,  though 
they  may  differ  widely  in  their  physical  and  biological 
characters.  The  "  weathered  "  portions  of  the  samples, 
bring  out  the  further  chemical  change  under  aerobic 
conditions. 

The  higher  carbon  to  nitrogen  ratios  indicate  the 
nitrification  of  a  portion  of  the  nitrogen  by  bacterial 
agency,  and  the  subsequent  removal  of  the  nitrate,  so 
leaving  a  residue  richer  in  carbon. 

Examination  of  samples  5  and  7  by  ether  extraction 
and  oxygen  absorption  shows  disappearance  of  fatty 
matter  on  "weathering,''  and  a  simultaneous  reduction  in 
oxygen  absorption. 


Ether  Extract. 


■  So.  5 
Sa.npte  Xo.  7 


194 
13-9 


Oxygen  Absorption. 
Mgras.  per  grm. 


15  5 
9-6 


Analyses  of  various  "  slurries "  from  primary  and 
secondary  contact  beds,  following  (except  for  Nos,  30  and 
33)  open  septic  tanks,  are  given  in  Table  \  I. 

A  study  of  these  figures  shows  that  the  ratio  of  carbon 
to  nitrogen  is  highest  where  oxidation  is  most  active,  i.e., 
that  the  nitrogen  is  eliminated  as  nitrate  faster  than  the 
cellulose,  etc.,  is  destroyed  under  aerobic  conditions. 

Analyses  of  slurries  from  secondary  contact  beds  bring 
out    certain   interesting    results.     It    will    bo    noted    that 
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Table  VI. 
Samples  from  various  filler  beds,  collected  under  different  conditions. 


Where  taken. 


Organic 
matter. 


Sample 
dried  at 

loir  I  . 


Davt/httlmt. 

Slurry  from  >'o.  30  Bed, 
waterlogged  portion, 
20/10  05    

Slurry  from  So.  30  Bed. 
good    portion.     22    11    05 

Slurry  from  Xo.  2  Bed,  depth 
6"  (after  4  months  test) 
4  1  OS  

Slurry  from  Xo.  la  Bed  (near 
septic  tank)  after  5  years 
work 

Primary  Bed  Slurries. 
1st    C'atchpit    of    Washing 

Plant      

2nd    Catchpit    of    Washing 

Plant      

Secondary  beds. 
Surface  near  Inlet,  23/11 ,05 

Ditto  4"  deep.  30  5,06 

Ditto  3"— 6"  deep 

Ditto  6" — 9"  deep      

Slurry  washed  from  surface, 
after  standing  about  a 
week  in  a  heap 


Withington 
No.  1  Bed    .. 
No.  6  Bed    .. 


%H.  '  %N.  %C. 

Sample  Sample 

dried  at  i  dried  at  Organic 

100°  C.  |  100s  C.  matter. 


°„  H.     '     %  X. 

Ratio  Ratio 

Organic      Organic        C  :  H  C  :  X 

matter.       matter. 


No.  of 

sample. 


43-86 
44  7 

42-87 

3811 

38-0 
43-6 


50-74 
3204 
42-2 
41-2 


46-6 


32-7 
21-4 


24-02 
20-54 

20-06 

19-7 

18-47 
21-85 

27-44  3-75 

9-57  1-64 

25-21  2-00 

18-4  210 


2-37 
303 

2-33 

213 

2-17 
244 


22-93 

18-5 
14-27 


313 


2-10 
0-8 


2-27 
2-50 

1-53 

1-60 

1-67 
215 


3-49 
1-38 

1-86 


2-65 


1-88 
0-54 


545 
55-0 

46-8 

521 

47-72 
5011 


42-49 

29-87 
59-71 
44-66 


49-20 


56-57 
66  66 


,V4 
70 

5-43 

5-6 

5-60 
5-57 


605 

512 
4-75 
509 


6-32 


6-42 
3-74 


10  :  1 
8:  1 


3-7    • 

8-5  :  1 

4-2 

9:  1 

431 

85:  1 

4-9 

101 

6-87 
4-31 
4  40 

7:1 

6:  1 
12:  1 
9:1 

5-68 

7:  1 

5-51 
2-54 

9:  1 

175 

10:1  'i 
10:1 

12:1 

12:  1 


10:1 
10:1 


6-2:1 

7  :  1 
15:  1 


23 

24 


9:1 


10:  1 

26:  1 


31 
32 


:!4 
37 


30 
33 


Table  VII. 
IJ  eatliering  experiments. 


Description  of  Sample 
and  Experiment. 


Organic 
matter. 


Sample 
dried 
100'  C. 


°oH. 
Sample 

dried 
100    C. 

%  X. 

Sample 
dried 
100°  C. 

%c. 


,  H. 


Ratio  Ratio 

Organic      Organic      Organic        C :  H  C  :  X 

matter.       matter.       matter. 


No. 

sample 


Sludge  from  primary  effluent 

carrier    

Ditto    after    several    weeks 

weathering    

Slurry  from  Xo.  1  Bed,  near 

carrier.  4  1  06     

After  15  days  weathering  . . 
After  28  days  weathering  . . 
Septic  sludge,  Xo.  11  Tank 
Septic  sludge  after  oxidation 

in  experimental  filter 

Ditto.  Xo.  1  Tank 

Ditto,  2  months  oxidation 


48-9 

49-9 

35-89 
36-27 
31-91 

47-10 

491 

46-77 
47  6 


22-83 

1907 

18-60 
19-53 
17-91 
2532 

22-31 
25-42 
2:5  12 


3-78 

3-82 

2-20 
2-07 
1-77 
3-55 

3-22 
3-80 
3-48 


3-83 

44-64 

205 

38-21 

213 

1-92 

•95 

2-20 

57-8 
53-84 
5612 
53-76 

2-40 
257 
217 

4543 
54-35 
48-57 

7-65 

6-13 
5  71 
5-54 
7-53 

6-56 
812 
7-31 


7-83 
410 


6:1 
5:1 


6-0  I     8-6:1 
5-3  lol 

207  10-1 

4-06  7  :  1 


5-07 
5-50 
4-56 


61 

91 

8-6:1 
10:1 
19:  1 
13:  1 


7:1  9:1* 

6-8  :  1         10 : 1 

6-S  :  1  10  :  1 


27 
.- 
: 
16 

4  0 
14 
41 


•  The  lower  C  :  X*  ratio  may  in  this  case  be  due  to  elimination  of  fat  on  oxidation. 


samples  from  the  surface  show  C  :  H  and  C  :  N  ratios  lower 
than  those  characteristic  of  primary  bed  slurry.  This 
would  seem  to  be  due  to  the  great  amount  of  bacterial 
and  other  life  present  in  the  upper  portion  of  the  seeondary 
bed.  Lower  down  in  the  bed  or  after  weathering  the 
carbon  increases  in  proportion  to  the  hydrogen  and  nitrogen 
owing  to  processes  of  oxidation. 


by  the  following  results  of  special  examination  of  a  slui 
before  and  after  15  days  weathering  : — 


Xo. 


Ether  extract 
Co  organic  matter) 


Oxygen  absorption  fn 
permanganate  in  gru 
per  grm. 


27 
28 


6-3 
7-4 


69-4 

4S  : 


The  same  result  is  shown  in  the  analyses  of  variou. 
samples  before  and  after  weathering,  given  in  Table  VII. 
The  disappearance  of  oxidisable  matter  is  further  showi 

Table  showing    relation    between   fats    and    organic  m 
filters,   and   sands  from    exper 

i            The  following  tables  quoted  from  page  331  of  the  at*  > 
mentioned  Massachusetts  Report  indicates  the  disappe- 
l    .    ance  of  fat  from  the  deposits  from  sewage  filters  : — 

at'.er  in  sewage  sludge,  sediment  from  contact  and  trickling 
mental   sewage  filters  at  Lawrence. 

Per  cent. 

)f 

0                                  0 

o                              0 

which           which 

'  > 
caitKH) 
in  fats. 

•  cart* 
in  (a 

is  of  t. ' 
carbi 

Sample  of 

Carbon.       Hydrogen. 

Fats. 

Loss  on       fats  are        fats  are 
ignition,      of  loss  on           of 

ignition.        carbon. 

27-00 
3800 
13-70 
18-60 
22-20 
16-60 
0-256 
0-428 
O'SOO 
62-0 

5-3 
2-3 
2-9 

3-3 

2  7 

11-7 

19  70 
22-20 
012 
0  41 
2-37 
3-36 
0017 
0-024 
n  nl7 

49-60             39-3               730 

>','.'. Mi             32-2               57-1 

32-90                0-36                0-88 

38-70                106                2-21 

43-80      |         5-40             107O 

34-90               9-62             20-20      , 

0-534             307               6-64 

0-838             2-86               5-61 

0-604             2-81               5-67 

12-2 
13-8 
007 
0-25 
151 
210 

Regular  Lawrence  Sewage  Sludge  .... 

Sediment  from  Filter  137c  

Sediment  from  Filter  135-6T    

1       3-V. 

Sand  of  Filter  Xo.  6.  Average    

Sand  of  Filter  Xo.  9a,  Average      
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In  the  follow  mi:  table,  from  page : 1 7 1 ">  of  the  same  Report, 
lee    have    been   added   giving    the    percentages   of 

on  tli"  lo^s  of  ignition.      It  is  then  seen  thai  there 

I  little  difference  in  ratio,  confirming  tho  fact  statod  on 

.  of  the  present  paper,  that  the  empirical  chemical 

Otnposition  ol  the  c  Ttion  of  sludges  from  va         • 

mr.t-  iliilcrs  l>nt   little. 

I'    -  onl)   when  these  are  oompletely  tormented   under 
■  condit  "ii>  or  allowed  thoroughly  i"  oxid  je,  are 
red      so  to  -p.-ak,  that    a  marked  change  in  the 
ratios  becomes  apparent.      In  the  first   case  then 
-   mainly   itu>-  t . ►  cellulose  fermentation,   in  the 
econd   case   it    is   the   nitrogen   which   disappears    most 
apidly.  though  fat  destruction  takes  place.     These  fart- 
re  important  from  the  point  of  view  of  agriculture. 

Is  from  Seinigi  and  Effluents  of  Fillers 
ft        135  and  130. 


&  iimi  in  "i  titt-r. 

Si'Wililf 


ol  total  N 1 1 1 . .i^.  ii  i  Kjeldahl)  J  37 

trptnt.  of  .N  detd  ..-  Mb.  Ml ,    . .  1-80 

ef  cent   that  Albd.  Ml,  is  ol  total 

i.lahh 55  00 

Ibiiniuixiil  NH.tpts    per  100,000)     157500 

k'liitioii  (per  cent.)      

>>tj|  Nitrogen  (per  cent,  of  los 

Ignition)      .       40 

Ibununoid  Nitrogen  (per-cent.  of 

kM  on  ignition)  2-2 


y.        ..      N 


I    17 
1.7.1 


1  41 

..  78 


51-00 

B61- - 

27-60        31-50 


4i> 
2-5 


4  1 

24 


The  following  general  conclusion?  from  the  above  data 
•pear  therefore  to  be  justified  : — 

1.  That  there  is  no  great  difference  in  empirical  chemical 

•;..n  between  sludges  obtained  by  ordinary 
dimentation.  incipient  septic  action,  and  aerobic  sedi- 
entation  as  in  slate  beds. 

2.  That  under  conditions  of  vigorous  anaerobic  fermenta- 
..n  the  main  change  is  a  destruction  of  cellulose  matter 
ith  a  corresponding  decrease  in  the  amount  of  carbon 
vsent  compared  to  the  nitrogen  and  hydrogen. 

3.  That  for  the  final  elimination  of  fat  and  of  nitrogen, 

ns  of  active  oxidation  are  necessary. 

4.  Future  research  may  more  profitably  bo  directed  to 
i'  physical  and  biological  differences  between  sludges  of 
irious  origin  and  the  action  of  special  solvents  and 
agents  upon  them,  rather  than  to  their  empirical  chemical 
imposition. 

The  authors'   thanks  are  due  to  .Mr.   E.   M.   Mumford, 
.1  t..  Mr.   I.  M.  Drummond,  M.Sc,  for  assistance 
completing  the  above  analyses. 
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ALCOHOL  ESTIMATION   IN  THE  TROPICS. 

BY   K.   c.    BROWNING.    M.A..    AND    C.    T.    SYMONS,    B.A. 

'  the  last  nine  years  one  of  the  authors  has  noticed 

it  the  usual  hydrometer  method  (i.e.,  by  brass  Sikes's 

irometer)    of    ascertaining    the    strength    of    aqueous 

uhulic  solutions  at  high  temperatures  (803 — 90°  F.)  gave 

lot  in  agreement  with  those  obtained  bv  pykno- 

sdings  at  603  F.  and  Hehner's  tables  (Analyst., 

1880,  pp.  42— bo). 

Charles  Bedford  found  that  in  India,  Sikes's  tables 

'   incorrect    spirit    strengths,    especially    at    high    air 

-   and  with  weak  spirits.     He"  has  published 

'■>(  tallies   for  use   with  Sikes's  glass  hydrometers. 


which  nave  been  adopted  in  India,  (I  lorreoted  Silo  -  itabli  ■ 
published  by  the  Superintendent,  Government   Printing, 

Calcutta.   1010 

The  authors,  for  the  past  two  yean,  have  been  i  d 
in  comparing  the  readings  .•(  glass  and  brass  trydromi 
using   il«. .hols  whosi   strength  wag  determined  by  pykno- 
meter  readings  at  60    F.  and  Hehner's  tal 

They  have  als..  Included  ■  sel  ol  readings  on  aloohols 
whose  strength  »..>  determined  by  pyknometei  readings 
at  35  C.*  using  the  standard  tables  published  in  1913  hy 
the  United  States  Bureau  ol  Standards. 

At  the  same  time  the  refractive  indices  "I  these  alcohols 
were  determined  at  30  C.  (using  the  Zeiss  immersion 
i.  Ira. ■to meter). 

Tins  is  a  very  convenient  method  of  rapidly  estimating 
alcohol  strengths  from  0—35%  by  weight  ol  alcohol :  above 

this  strength  the  accuracy  is  not  satisfactory,  is  will  be 
Been  fr.nu  the  curve  annexed. 


*.— 


10- 


w       *>      *e      sa~   to      h      ea~~" 
%  alcohol  by  wt.  (U.S.  tables). 


-*■ 


Methods. 

Various  forms  of  pvknometer  were  tried,  Sprengel's, 
Perkins,  Bousfield's  (Chem.  Soc.  Trans.,  1908,  679— 681) 
using  inside  and  outside  cap  stoppers,  Warren's  pattern 
(100  c.c.  capacity  with  perforated  stopper  and  ground  on 
external  cap),  and  Wade  and  Merriman's  (Chem.  Soc. 
Trans.,  1912,  2429 — 2443).  Wade  and  Merriman's  form 
was  found  to  be  by  far  the  most  satisfactory.  The 
pyknometera  were  made  either  of  "  R  "  or  quartz  glass. 
The  thermostat  used  for  60°  F.  consisted  of  a  teak  tank 
holding  about  f>2  litres.  It  was  efficiently  lagged  and 
strongly  stirred  by  a  series  of  paddles  mounted  on  a  shaft 
running  along  the  lower  portion.  A  small  electric  motor 
with  a  worm  reduction  gear  supplied  the  power.  Two 
pieces  of  plate  glass  were  inserted  on  the  upper  portion  of 
two  opposite  sides  so  that  observations  could  be  made 
on  the  level  of  liquid  in  the  pyknometera  while  they  were 
immersed  in  the  water.  The  tank  was  cooled  by  circulating 
ice  water  through  copper  coils,  the  flow  of  water  being 
controlled  by  an  electrically  worked  relay. 

Temperatures  were  taken  on  thermometers  recently 
standardised  at  the  National  Physical  Laboratory  and  the 
Reichsanstalt,  a  large  Beckmann  thermometer  being  used 
to  show  variations  in  temperature.  It  was  not  found 
possible  to  keep  the  temperature  constant  to  more  than 
1  100°C.  The  thermostat  for  measurements  at  35  C. 
consisted  of  a  copper  tank  holding  about  89  litres  of 
water.  It  was  mounted  in  a  table  and  stirred  by  paddles 
on  a  horizontal  shaft,  driven  by  a  brass  chain  from  a  small 
electric  motor  with  worm  reduction  gear. 

At  the  top  of  the  two  opposite  sides,  plate  glass  windows 
were  inserted,  like  those  on  the  low  temperature  thermo- 
stat. The  heating  was  done  by  a  gas  jet  controlled  by 
a  Lowry  spiral  regulator. 


•  The  temperature  ol  S5  ('.  was  adopted,  as  the  laboratory 
temperature  in  the  tropics  frequently  exceeds  :i"  '.  .  ml  experi- 
ments showed  that  at  35  C.  a  very  constant  temperature  could 
be  maintained. 
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A  very  sensitive  gas  pressure  regulator  controlled  the 
gas  supply,  and,  as  the  room  in  which  the  thermostat 
was  placed  had  a  very  steady  temperature,  it  was  found 
possible  to  keep  the  thermostat  temperature  steady  within 
±  1/1000°  C.  Wade  and  Merriman  (them.  Soc.  Trans., 
1912.  2432)  have  pointed  out  that  it  is  necessary  to  keep 
the  temperature  constant  within  1  /1000°  C.  to  give  results 
accurate  to  one  in  the  6th  place  of  decimals  and  within 
1/100°  C.  to  the  5th  decimal  place,  cf.  also  "  Density  and 
thermal  expansion  of  ethyl  alcohol  and  of  its  mixtures 
with  water,'  by  Osborne,  McKelvy,  and  Bcarce  (Bull. 
Bureau  of  Standards,  9,  415). 

The  hydrometers  used  were  restandardised  at  the 
National  Physical  laboratory  at  the  conclusion  of  the 
series  of  measurements  and  the  corrections  (where  neces- 
sary) are  included  in  the  tables.*  All  weights  used  were 
standardised  at  the  National  Physical  Laboratory. 

The  following  table  gives  results  obtained  with  aqueous 
alcoholic  solutions,  the  strength  of  which  were  determined 
at  60°  F.  in  100  c.c.  pyknometers  using  Hehner's  tables 
for  the  calculations. 

The  hydrometer  readings  were  taken  at  temperatures 
about  84° — 88°  F.  (the  usual  laboratory  temperature  in 
the  Tropics). 

Table  A. 


Table  B. 


Strength 

Strength 

Class 

Glass 

Brass 

Brass 

by  pykno- 

by  pykno- 

Hydro- 

Hydro- 

Hydro- 

Hydro- 

meter 

meter 

meter 

meter 

ni. ti  r 

meter 

at  60°  F. 

at  60°  F. 

•  Usual 

Bedford's 

•  Usual 

Bedford's 

in  %  by 

in   °„ 

Tables. 

Tables. 

Tables. 

Tables. 

weight 

Proof 

"o  Proof 

"i  Proof 

%  Proof 

%  Proof 

alcohol. 

Spirit. 

Spirit. 

Spirit. 

Spirit. 

Spirit. 

106 

2-34 

3-4 

3-9 

1-8 

21 

1-96 

4-29 

50 

5-6 

3-3 

3-7 

297 

6-52 

6-95 

7-6 

4  95 

5-5 

3-95 

8-65 

8-75 

9-5 

7-3 

7  9 

4-87 

10-67 

10-75 

11-65 

80 

8-7 

5-55 

1214 

12-3 

18-3 

10-5 

11-45 

5-84 

12-77 

12-9 

13-75 

11-25 

1215 

690 

1507 

151 

15-9 

12-6 

13-5 

11-38 

24-69 

24-5 

25-3 

21-6 

22-55 

1216 

26-35 

26-4 

27-2 

24-95 

25-7 

1917 

41-15 

40-6 

41-8 

3905 

4015 

19-67 

42-20 

41-37 

42-9 

40-52 

41-77 

23-54 

5025 

4805 

50-35 

46  92 

49-05 

29-53 

62-49 

611 

62-85 

59-7 

61-45 

35-15 

73-62 

72-6 

741 

73-3 

74-80 

38-67 

8043 

7900 

80-2 

78-5 

79-65 

39- 17 

81-40 

80-1 

81-4 

79-4 

80-6 

5100 

in  I  1-J 

1027 

10305 

102-38 

102  63 

5986 

118-39 

118-1 

118-8 

117-5 

1181 

62-95 

123-52 

123- 15 

123-5 

12211 

123-25 

68-58 

132-56 

132-15 

132-5 

131-8 

132-15 

80-92 

15115 

150-6 

1511 

150-4 

150-9 

88-96 

162  12 

161-8 

162-7 

161-5 

162-3 

•  i.e.  Tables  supplied  with  the  instruments  (f.y.,  OertlingV).  These 
are  identical  with  those  supplied  by  Dring  and  Fage  for  use  with 
Sikes'  brass  hydrometer. 

It  will  be  seen  that  the  brass  hydrometer  with  the  usual 
tables  (those  supplied  by  the  makers  of  the  instrument) 
gives  quite  inaccurate  results,  especially  at  low  strengths 
and  that  at  no  strength  are  they  even  approximately 
satisfactory. 

It  will  also  be  seen  that  Bedford's  tables  used  with  glass 
hydrometers  give  the  more  satisfactory  readings,  except 
at  low  strengths. 

The  following  table  gives  results  obtained  with  aqueous 
alcoholic  solutions,  the  strengths  of  which  were  ascertained 
by  pyknometer  readings  at  35°  O.  using  the  United  States 
tables.  The  hydrometer  readings  were  taken  at  tempera- 
tures from  84°— 88°  F. 

The  table  requires  little  comment  ;  the  brass  hydrometer 
with  the  ordinary  tables  is  almost  useless,  but  with  Bed- 
ford's tables  gives  very  fair  results  indeed. 

There  seems  no  doubt  that  the  new  United  States 
tables  are  among  the  most  accurate  that  have  been 
published  and  the  authors  consider  that  it  would  be 
advisable  to  base  all  alcoholic  work  on  these. 

The  authors  also  consider  that,  in  view  of  the  confusion 
caused  by  the  use  of  the  term  "  proof  spirit   "  it  is  time 

•  The  standardisation  was  done  by  comparing  the  hydrometers 
against  the  standards  at  the  N.  P.  L.  at  51°  F. 


Glass 

Glass 

Brass 

l'.rass 

Alcohol 

%  Proof 

Hydro- 

Hydro- 

Hydro- 

llv.lr..- 

".,  by 

Spirit 

meter 

meter 

meter 

meter 

weight 

calc. 

Usual 

Bedford's 

Usual 

Bedford's 

U.S. 

from 

Tables. 

Tables. 

Tables. 

Tables. 

Tables. 

sp.  gr. 

°o  Proof 

%  Proof 

%  Proof 

1-.. 

Spirit. 

Spirit. 

Spirit. 

Spirit. 

102 

2-25 

3-4 

3-9 

215 

2-4 

1-81 

3-99 

49 

5-5 

2-85 

3  -.''. 

2-82 

0-20 

7-20 

80 

4-70 

3-78 

8-30 

8-95 

985 

6-95 

7-6 

4-71 

10-30 

10-55 

11-4 

8-65 

94 

5-67 

12-39 

12  55 

13-55 

11-75 

12-6 

6-65 

14-52 

151 

15-9 

134 

142 

8-92 

19-40 

20-4 

2115 

17-9 

18-65 

1102 

23-90 

24-8 

25-55 

22-7 

28-8 

11-80 

2509 

26-3 

2705 

24-3 

25-0 

13-73 

29-68 

30-45 

31-2 

28-6 

29-8 

14-84 

32-03 

3245 

335 

30-5 

31-S 

16-79 

36- 16 

36- 17 

37-3 

34-45 

35-65 

18-92 

40-64 

40-65 

42-0 

38-4 

39-7 

19-38 

41-60 

41-37 

42-9 

39-7 

41-2 

2203 

47-1:5 

456 

48-35 

44- 1 

46  7 

2509 

53-46 

52-2 

549 

50- 1 

:.:t-2 

2915 

61-73 

60-95 

62-95 

58-8 

til  1 

32-67 

68-75 

67-7 

69-6 

66-5 

f.S-4 

34-95 

73-24 

72-7 

74-1 

71-4 

72-8 

M  80 

80-68 

79-95 

81-15 

79-3 

80-6 

39  OS 

81-22 

80-77 

82-0 

79-8 

811 

4308 

88-76 

88-2 

89-3 

87-4 

88-55 

50-86 

102-87 

102-8 

1032 

101-7 

11124 

5118 

103-43 

103-2 

103-6 

1025 

103-1 

59-75 

118-22 

118-1 

118-6 

1176 

118-2 

62-84 

123-33 

123-4 

123-85 

122-85 

123-05 

65-28 

127-30 

1270 

127-5 

126-85 

]-.•:■:: 

68-45 

13234 

1321 

132-45 

131-8 

132-2 

71-832 

137-59 

137-6 

137-8 

1370 

1371 

75-885 

143-81 

143-65 

1443 

143-3 

143-8 

79-25 

148-75 

148-75 

149-2 

148-2 

148-7 

siif.o 

150-70 

150-8 

151-4 

150-2 

150-8 

88-74 

161-83 

1  10    >.';i!<- 

at  83°  F. 

that  this  was  dropped,  and  alcohol  strengths  given  in  ri 
of  alcohol  by  weight  or  by  volume. 

Hydrometers  should  be  graduated  to  give  °0  of  alcoli. 
by  weight  or  %  of  alcohol  by  volume  and  not  %  of  proi 
spirit,  and  for  tropical  use  should  be  standardised  at  sa 
30°  C.  and  not  51°  F. 

The  following  table  gives  the  refractive  ind?x  of  aqueoi 
alcoholic  solutions  at  30°  C.  the  strength  of  the  alcoh 
being  ascertained  from  the  United  States  tables. 

Table  C. 
Refractive  Indices  by    Zeiss    Immersion   Refraetameter 
30°  C.     Strength  of  alcohols  determined  by    Unit-1 
tables  {at  35°  C). 


Alcohol, 
%  by  weight. 
(United  States 

Tables). 


Dip  reading 
at  30°  C. 


Alcohol. 
°o  by  weight 
(United  States 

Tables). 


Dip  resdil 

at   '■■"    I 


o- 

11-8 

102 

13-4 

1-81 

14-8 

2-82 

16-4 

3-78 

17-95 

471 

19-4 

5-42 

20-5 

5-67 

211 

6-65 

22-8 

8-92 

26-5 

1102 

30-4 

11-86 

31-9 

13-73 

35-3 

14  84 

37-3 

16-79 

40-87 

18-92 

44  4 

19-38 

45-4 

22-03 

500 

25-09 

54-85 

29- 15 

60-8 

32-67 

65-45 

34-95 

- 

38-37 

71-82 

38-80 

7215 

39-08 

4308 

761 

50-86 

810 

51-18 

5975 

62-84 

S7-45 

65-28 

8805 

68-45 

89-0 

71-83 

89  .... 

75-89 

79-25 

801 

80-60 



88-74 

87-9 

89-28 

87-65 

99-46 

800 

From  this  table  it  will  be  seen  that  the  refractivi 
reaches  a  maximum  at  about  70-25%  by  weight  01  ftl 
(cf.   Holmes,  Chem.   Soc.   Trans.,   1913.  2105).     A  f 
constructed  from  these  figures  with  refractometer 
as   ordinates   and  %  of  "alcohol    by   weight   as   absi 
shows  certain  irregularities,  one  being  marked 
5%  by  weight  of  alcohol.     The  measurements  have    '• 
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■ajpeatedly  and  independently  ohecked  without  produoing 
any  change  in  tin-  curve  ami  ii  is  proposed  t<>  investigate 
these  slight  irregularities. 
The  following  table  is  constructed  from  Table  C  : — 

Tam.e  D. 


%  by  might, 
Alcohol 

Din  reading 

"„  by  weight 

Dip  reading 

at  30°  C. 

Alcohol. 

ot  3o    0. 

I    -    \     1,1.1, -> 

1 

134 

27 

57  7 

•  • 

IS  1 

2  s 

.V.I  1 

3 

li.  7 

2  i 

BQ  .. 

4 

li*  :i 

30 

01  0 

S 

19-fl 

31 

63-2 

0 

21  7 

32 

84-6 

7 

23-4 

33 

.     0 
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Iii  conoloiion  tin-  author!  propose  i"  oontlnue  the 
inv< stitiatii.ns  of  tin-  refractive  index  >.f  aqueous  alooholic 
s.iuti.iiis  at  varying  temperatures,  as  several  points  oi 
interest  hswe  arisen  in  the  present  work  which  appeal  to 
merit  clow  study. 

Government  Analyst's  Laboratory, 

c,  1  ,mb  1.  Ceyl  n. 

Note. — It  is  worth  noting  that  tin  1  glass  by dr iters 

alter  as  they  age,  in  a  somewhat  large  and  trregoiar  manner. 
For  example:  A  S-stem  sot  standardised  at  the  N.I'. I.. 
against  their  standards  .it  60    !•".  had  in  lull  the  following 

corrections  : — 
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Patents. 

Furnaces.  W.  Cross,  London.  From  La  Soc.  des  Perfec- 
tionncments  a  la  Vaporisation,  Paris.  Eng.  Pat.  14,432, 
June  21,  1913. 

Three  inclined,  reciprocating  grates  are  arranged  with 
the  two  uppermost  inclined  from  front  to  rear  step  fashion, 
and  the  third  inclined  in  the  opposite  direction  below  the 
second.  The  fuel  is  fed  on  to  the  top  of  the  upper  grate 
from  a  rotating  drum  hopper  and  the  ashes  are  similarly 
discharged  from  the  bottom  of  the  lowest  grate.  All  the 
grates  have  closed  ash-pits  into  which  air  is  delivered  under 
pressure  ;  the  front  of  the  furnace  is  also  closed. — W.  H.  C. 

Separating     machines;     Centrifugal .      B.      Hoffman. 

Topeka,    Kans.     U.S.    Pats.    1.101.548    and    1,101.549, 
Jane  30,  1914  ;   dates  of  appl..  Oct.  21  and  24,  1911. 

i  osed  drum  is  mounted  on  a  hollow  horizontal 
shaft  and  rotated  in  a  vertical  plane.  The  liquid  is  fed 
into  one  end  of  the  shaft  ami  is  delivered  to  the  inner 
periphery  of  the  drum  through  radal  branch  pipes  which 
project  from  the  lullow  shaft  and  have  thoir  ends  turned 
m  a  direction  opposite  to  that  in  which  the  drum  rotates. 
The  heavier  liquid  collects  at  the  inner  periphery  of  the 
dram,  is  collected  by  radial  pipes  extending  from  the 
-i.  How  shaft  and  is  discharged  from  the  opposite  end 
that  by  which  the  liquid  enters,  the  shaft  having  a 
u  in  the  centre.  The  lighter  liquid  passes  directly 
into  another  passage  in  the  hollow  shaft  from  the  axis  of 
he  drum.  (2).  The  drum  of  the  machine  has  the  form  of 
a  frustum  of  a  cone  and  is  rotated  on  a  vertical  shaft.  The 
liquids  to  be  separated  are  fed  into  the  drum  near  the  axis 
and  the  separated  liquids  are  discharged  the  one  over  the 
upper  edge  of  the  drum  and  the  other  through  one  or  more 
■  linings  foiraed  in  the  periphery  of  the  drum  at  its  widest 


part.  These  openings  are  normally  closed  by  plugs  kept 
in  position  by  a  system  of  levers  which  rotates  on  the  shaft. 
A  sleeve  is  independently  rotated  on  the  shaft  lower  down, 
so  that  at  a  predetermined  speed  it  causes  the  system  oi 
levers  to  open  the  plugs  and  allow  the.  liquid  to  be  dis- 
charged.— W.  H.  C. 

Pasty  masses;    Process  for  separating,  by  centrifugal 

the  liquid  contained  in irith  simultaneous  AVy-3 

of  tht  separated  solids.     E.  Bcrtel.     Ger.  Pat.  275,387, 
March  29,  1913. 
The  pasty  mass  is  introduced  into  tubular  bags,  x.  of 
permeable  material,  and  these  are  closed  and  placed  within 

A 


the  basket  of  a  centrifugal  machine  as  shown  in  the  figure. 
The  liquid  separated  from  the  mass  passes  out  through  the 
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basket  and  the  residue  is  compressed  by  the  action  of 
centrifugal  force  aided  by  the  movable  members,  14, 
which  may  be  hollow  metal  boxes  weighted  by  filling  with 
water.  Around  the  pressing  members,  14,  is  a  casing.  17. 
which  is  kept  in  place  after  the  fashion  of  a  spring,  and 
serves  to  shut  off  the  space  containing  the  bags,  x,  from 
the  interior  of  the  centrifuge.  Channels.  9  and  10,  are 
provided  so  that  the  bags,  x,  may  be  compressed  into  the 
form  of  flat  plates  as  shown  by  the  dotted  lines. — A.  S. 

Fitter-haves;    Method    of   cleaning .     P.    L.    Leach. 

Wollaston.  Mass..  Assignor  to  Moore  Filter  Co..  New 
York.  U.S.  Pat.  1.101,639.  June  30.  1914;  date  of 
appl..  Oct,  25.  1911. 

Lime  is  removed  from  the  filter  fabric  by  treating  it  with 

a  4°0  aqueous  solution  of  lactic  acid  at   about   150    F. 

(6fi   C.).— W.  H.  C. 

Crystals  ;    Production    of   large by    crystallisation    in 

motion  from  solutions  ana"  fused  masses.  Elektro- 
chemische  Werke  G.  m.  b.  H.  Ger.  Pat.  273.929.  July 
17.  1913. 

In  the  apparatus  shown  in  the 
figure,  a  is  the  dissolving  vessel,  or 
receptacle  for  the  fused  mass,  and  / 
is  the  crystallising  vessel,  which  is 
fixed  to,  and  rotates  with,  the.  tube, 
6.  Suction  is  applied  at  d  to  draw 
the  liquid  up  to  the  level  of  the 
upper  edge  of/,  then  the  cock,  d,  is 
closed  and  the  tube,  b.  is  rotated, 
whereby  circulation  of  the  liquid  is 
set  up  as  shown  by  the  arrows.  A 
crystal  to  act  as  a  nucleus  is  sus- 
pended at  k.  By  raising  or  lowering 
b,  the  difference  of  level  between 
the  liquid  in  a,  which  may  be 
heated,  and  in  /.  and  hence  also  the 
difference  in  temperature,  can  be 
regulated  as  desired. — A.  S. 
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Gas  reactions  ;  Process  for  carrying  out  high 
K.  H.  Vallalat.     Ger.  Pat.  274,538.  Jan. 

The    gaseous    mixture   in-  ± 

stead  of  passing  through 
the  entire  length  of  the 
reaction  chamber,  is  divided 
into  a  number  of  separate 
currents,  each  of  which 
travels  only  a  fraction  of 
the  total  length.  In  the 
form  of  apparatus  shown  ,  :^J  £.' 
in  Fig.  I,  the  gas  is  forced 
into  the  reaction  chamber 
through  openings,  1,  in 
the  inner  tube.  3,  and  is 
drawn  into  the  outer  outlet 
tube,  4,  through  openings, 
2.  In  the  modification 
shown  in  Fig.  2,  the  gas  . 
is  forced  through  the  per- 
meable tube,  5,  into  the 
reaction  chamber,  and  is 
withdrawn  from  the  an- 
nular space  formed  between 
the  outer  wall  and  the  per- 
meable partition.  6. — A.  S. 


tsure  - 
1913. 
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lltaction-vessel  for  carrying  out  chemical  processes  of  all 
kinds  between  two  or  more  liquids,  solutions,  solids  in 
paste  form,  and  also  gases.  YVestfalisch-Anhaltische 
Sprengstoff-A.-G.     Ger.  Pat.  274,854,  Sept.  27,  1912. 

The  apparatus  consists  essentially  of  two  vessels,  one 
within  the  other,  and  either  or  both  of  which  may  be 
rotated.  The  outer  vessel  has  blades,  projecting  from  its 
inner  surface  and  the  inner  vessel  has.  on  its  outer  surface, 
similar  blades  projecting  into  the  spaces  between  the 
blades  on  the  outer  vessel.  The  materials  pass  con- 
tinuously through  the  space  between  the  two  vessels.  The 
apparatus  is  specially  suitable  for  the  manufacture  of 
explosive  substances,   e.g.,  for   the   nitration   of   toluene. 

-A.  S. 

Oxidation-reactions ;      Process      for     carrying     out . 

Badische  Anilin  und  Soda  Fabrik.     Ger.  Pat.  275.518, 
March  30,  1913. 

Ruthenium  or  one  of  its  compounds  is  used  as  an  oxida- 
tion catalyst.  The  application  of  these  catalysts  to  the 
oxidation  of  gaseous  hydrocarbons  by  means  of  air  is 
disclaimed.— T.  F.  B. 

Clarifying  apparatus  for  intermittent  or  continuous  working, 

H.  Pappe.     Ger.  Pat.  274,869,  June  22,  1913. 
The  apparatus  consists  of  an  upright  vessel,  a,  preferably 
«ith  a  sloping  bottom,  s,  and  divided  into  compartments  by 
partitions,  b,  b,  the  centres  of  which  have  circular  openings 

with  raised  edges. 
Below  these  open- 
ings a  number  of 
circular  trays,  /.  /, 
with  central  open- 
ings, are  supported 
on  discs,  d,  d.  fixed 
to  a  vertical  shaft : 
these  trays  are 
slightly  larger  than 
the  openings  in  the 
plates,  b,  b.  The 
liquid  to  be  clarified 
is  run  in  through  h, 
and,  passing  down 
the  apparatus,  de- 
posits the  solid  par- 
ticles on  the  trays 
and  plates,  finally 
running  off  through  i. 
To  clean  the  appara- 
tus, the  trays,  /.  /. 
together  with  the 
framework,  e,  e,  are 
lifted  by  means  of 
the  counterpoise,  g. 
so  that  they  close  the 
openings  in  the 
plates,  b,  b  ;  watei 
or  other  washing 
liquid  is  then  pump 
ed  in  through  open 
ings  as  shown  a' 
/.  /,  washing  the  solid  from  the  trays  and  plates,  throng! 
the  central  openings  in  the  trays.  /,  /,  into  the  bottom  o 
the  vessel,  whence  it  is  run  off  through  k. — T.  F.  B. 

Dialyser-membranes.     R.    Homberg.    C.    Brahm,    and    H 
Miihsam.     Ger.  Pat.  274.963,  Sept.  19,  1913.  ■ 

The  membranes  are  prepared  from  solutions  of  "  konny 
aku  "  (a  product  obtained  from  Conophallus,  Colocasia 
and  similar  kinds  of  plants).  The  membranes  may  be  mad 
more  elastic  by  adding  softening  agents,  such  as  oils,  t 
the  solutions,  and  they  are  rendered  insoluble  in'  water  b 
treatment  with  alkalis  or  other  alkaline  substance.- 
alkaline-earth  carbonates,  or  basic  salts.  To  increase  th 
strength  of  the  membrane,  inert  substances  such  as  bariui 
sulphate,  talc,  kieselguhr  and  the  like  may  be  incorporate 
with  the  solution  or  may  be  precipitated  in  the  membrat 
tluring  its  fixing  or  after-treatment. — A.  S. 
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.;  aqueous  animal  or  vegetable  liquid*,  etc.,  by  admix- 
tun  of  anhydrous  todium  sulphate.  V.  Niegovan.  Qer. 
I  :  275,127,  Juno  7.  1913.  Under  Int.  Conv.,  June  T, 
1912. 

ring  with  anhydrous  sodium  sulphate,  the  mass 
is  dried  l'\  oxposure  to  a  temperature  below  the  tw  Lting 
Mini  of  Glauber's  salt,  ,.</.,  in  a  vacuum  over  sulphuric 
Hid.  When  the  sodium  sulphate  is  again  completely 
dahydrated,  the  mas.-,  falls  to  a  lino  powdor  from  which  the 
anhydrous  sodium  sulphate  ran  be  separated  by  moans  oi 
its  insolubility   in  anhydrous  organic  solvents. — A.  S. 

Prying  apparatus.   J.  E.  Hobba,  Coulsden,  Assignor  to  Ran- 
vor    Mehr    Machinery    Co.,    Ltd.,    London.     I  .8. 

I'       1,102,062,  .luh   7.  1914.     Date  oi  appl.,  Oct.  21, 

1912. 
Sf.k  Eng.  Pat.  29,313  oi  1911  ;  this  J.,  1913,  221.— T.  F.  B. 

Drying   or  cooling   granular   materials;     Process   of . 

i  niiiann.  Assignor  to  .1.  A.  Topi  and  Sonne,  Erfurt, 

Germany.     U.S.  Pat.  1,102,714,  July  7,  1914.     Date  of 

appl.,  Oct.  29,   1913. 
SwtEng.  Pat.  29,835  of  1912  :  this  J..  1913.  1147.— T.  F.  B. 

Liquids;     Apparatus    for    aerating    and    gasifying . 

T.  K.  Irwin,     l'r.  Pat.  4(57.288,  June  14.  1914.     Under 

Int.  Com..  Jan.  23,   1913. 
^EE  Eng.  Pat.  1925  oi  1913  ;  this  J.,  1914.  274.— T.  F.  B. 


HA.— FUEL;    GAS;    MINERAL  OILS   AND 
WAXES. 

Hydrogen  ant  methane  ;    Modification  of  the  Jaeaer  method 

for  determining .     Wibaut.     J.  Gas  Lighting.  1914, 

127,  174. 

Tas  Jaeger  method  consists  in  the  fractional  combustion 
of  'he  gaseous  mixture  by  passing  it  over  copper  oxide, 
250  270  ('..  to  burn  the  hydrogen,  and  then  at 
red  heat  to  burn  the  methane.  Both  steps  in  the  process 
are  very  slow.  To  accelerate  the  combustion,  the  author 
adds  sufficient  cerium  dioxide  to  givo  a  grayish  white 
mixture  with  the  copper  oxide.  A  silica  combustion  tube 
:-  used,  tilled  with  nitrogen  before  the  experiment,  and 
tiiegasis  passed  through  the  tube  4  to  ti  times,  each  passage 
taking  1  to  2  mins.  The  copper  oxide  is  regenerated  by 
means  of  oxygen  after  each  experiment.  A  sample  of 
coal  gas  containing  H  49-9%  as  determined  by  absorption 
»ith  ]ialladium  black,  and  CH,  20-9%  as  determined  by 
explosion,  gave  by  tho  new  method,  H  49-5  and  CH., 
-       -A.T.L.  * 

Mineral  oil  exerts  from  the  United  States.     I  ML  Paint,  and 

Drug  Rep..  Aug.  3.   1914.     [T.R.] 
Exports  of  mineral  oils  from  the  principal  customs  dis- 
'  the  United  States  (representing  about  98%  of  the 
shipments   from   all    parts),    during   the   twelve   months, 
luly  1.  li»13.  to  Juno  30.  1914.  were  as  follows  :— 


Gallons. 


(rode  oil    



Lubricating  an. I  paraffin  oils    

l    -    lint',  etc 

-   •  oil.  fuel  oil.  etc.  .. 


116,056,086 

1,155,809,430 

195,472,181 

1*5.578.776 
586,301,600 


Value 
Dollars. 


6.808,513 
74,374,091 

27.566.378 

26,568.682 
15,562,192 


ToUl.   1913-14 2,269,218.073 

Total.   1912-13 1.947,746,303 


150.S79.856 
134,514,109 


Patents. 

"tat  sods,   which   may  be   immediately  stackxd.   made  from 

oartly  drained  p,at.     J.  W.  R.  von  Traubenberg.  Reval, 

Russia.     Eng.  Pat.   lj.715,  July  8,  1913. 

\  MtXTtRE  oi  young  or  fibrous  peat  cut  from  the    upper 

ivars  oi  the  bog,  with  an  eiiual  or   greater  quantity  oi 


amorphous  peal  from  the  lowei  '>  d  and  out 

nihr  sods,  which  in. i'  Iced  for  sir-drying.      rhese 

maj   contain  up  to  91%  i tture,  although  amorphous 

peat  alone,  containing  88%  i tture,  eannol  tx 

— A.  T.  i. 

ovens,  i  le.  ;    .1/.,   ■  nng .     J. .(.Allen, 

Crook,  Durham.     Lug.  Pat.  1121,  Jan.  15,  1914. 

barging  devu  e  w  Inch  is  brought  opposite  the  mouth  - 
piece  of  a  horizontal  retort  has  s  rtifl  centre  bar 
carrying  pivoted  push-plates  which  are  held  again-l  stops 
in  an  operative  position  during  the  forward  movement 
the  bar.  and  are  free  to  move  about  their  pivots  M 
drawn  over  the  coal  on  the  return  Btroke.  The  stops  are 
arranged  so  that  the  push- plates  are  Bhghtlj  inclined  to 
the  vertical  on  the  charging  Stroke,  and  to  the  horizontal 
on  the  return  stroke,  whereby  the  coal  is  pressed  down- 
wards  on  both  strokes  oi  the  bar. — A.  T.  L. 


Coke  ;    Process  for  cooling  hot ■  oy  menus  of  iiu  rt  watt 

gates.     W.  Vi'alch.     tier.  Pat.  275,436,  Nov.  4,  1913. 
W  ISTH  gases  from  the  heating  of  the  coke  ovens  are  passed 
through  a  heat-interchangei  (e.g.,  a  steam  boiler  or  tin- 
like)  and  are  then  used  to  cool  tho  hot  coke,  after  which 
they  are  again  passed  through  the  heat-interchanger. 

— A.  S. 

Goal;    Continuous  carbonisation  of in  vertical  retorts. 

H.  J.  Toogood  and  R.  Dempster  and  Sons,  Ltd.,  EllamL. 

*i  orks.  Eng.  Pat.  9400.  April  22,  1913. 
Thf.  cooling  chambers,  or  coke  receptacles,  at  or  near  the 
bottom  of  each  retort  are  connected  by  valve-controlled 
by-pass  pipes,  so  that  an\  temporary  excessive  gas  pressure 
in  one  retort  may  be  relieved  by  opening  the  valve  Auto- 
matic dip  seals  may  be  used  instead  of  tho  valves.  In  a 
retort  of  elongated  cross  section,  the  coal-feeding  shoot  is 
situated  centrally  of  the  major  cross-sectional  axis  in  such 
a  manner  that  the  outer  edges  of  the  top  of  the  charge 
are  within  the  heated  portion  of  tho  retort. — W.  P.  1". 

Distillation  of  eoal ;  Tri  atment  of  hot  gases  produced  by . 

W.  J.  B.  Leech  and  A.  Edwards,   Leeds.       Eng.  Pat. 

20,964,  Sept.  17,  1913. 
The  gas  from  the  retort  is  cooled,  and  deposits  oi  pitch 
and  ammonium  chloride  prevented,  by  the  introduction 
oi  regulated  sprays  oi  circulating  water  and  coal  tar, 
applied  respectively  between  the  hydraulic  main  and  the 
retort  mouthpiece," and  against  the  gas  stream  at  a  point 
behind  the  hydraulic  main.  The  ammonium  chloride 
solution  and  the  tar  flow  together  into  a  circulating  well, 
the  circulation  continuing  until  the  solution  is  strong 
enough  to  allow  of  crystallisation  of  ammonium  chloride. 

— W.  W.  F. 

Gas  producers  ;    Suction -.     H.  Dormand,  Hartlepool. 

Eng.  Pat.  27.2(11,  Nov.  26,  1913. 
To  avoid  the  pulsation  of  the  fuel  in  the  feed-pipe  at  every 
suction  stroke  of  the  engine,  a  vacuum  is  maintained  in  an 
annular  enlargement  in  the  feed-pipe.  Side  feed  apertures 
are  formed  at"  the  delivery  end  of  the  pipe.  The  zone  of 
combustion  in  the  producer  is  regulated  by  the  provision 
of  a  circular  vaporiser  around  the  combustion  chamber, 
the  water  supply  being  adjustable,  and  the  mixed  air  and 
water    vapour    being  "delivered    into    the    sealed    ash-pit. 

— W.  F.  F. 

Gas    producers.     J.    A.    Herriek.    Xew    York.      U.S.    Pats. 

1.100.074  and  1,100,075,  June  16,  1914  :   date  of  appl.. 

Feb.  27,  1911.  Renewed.  Nov.  12,  1913 
(1)  A  oas  producer  is  formed  with  fixed  upper  and  1 
sections  carrying  a  number  of  stirrers  projecting  into  the 
middle  section,  which  is  rotatable.  (2)  The  producer  is 
entirely  stationary,  but  the  stirrers  projecting  from  the 
upper  'and  lower  ends  are  caused  to  rotate.  The  air  is 
introduced  through  a  number  of  radial  tuyere  boxes,  upon 
which  the  lower  "stirrers  are  mounted.— H.  H. 
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Illuminating  gas  ;  Device  for  indicating  naphthalene  in . 

E.  St.  Claire  Deville,  Assignor  to  Soc.  du  Gaz  de  Paris, 
Paris.  U.S.  Pat.  1.100,231,  June  16, 1914  ;  dateof  appl., 
Apr.  24,  1913. 

The  gas  is  cooled  and  passed  through  a  restricted  orifice,  the 
fall  in  temperature  and  the  pressure  difference  on  each 
side  of  the  orifice  being  noted.  The  saturation  tempera- 
ture of  the  gas  with  naphthalene  vapour  may  also  be 
determined  by  the  apparatus  if  the  gas  be  first  passed 
through  a  receptacle  containing  naphthalene. — H.  H. 

Gas  generator.  D.  D.  Barnum.  Worcester,  Mass.  U.S. 
Pat.  1,100,941,  June  23,  1914;  date  of  appl.,  Mar.  1, 
1912. 

A  steam  injector  is  fitted  near  the  centre  of  the  grate  of 
a  gas  producer  to  force  an  upward  jet  of  6team  through  the 
central  mass  of  fuel,  while  radial  jets  arranged  just  above 
the  grate  introduce  steam  under  pressure  at  the  sides  of  the 
producer. — H.  H. 

Combustible  elastic  fluid  mixtures  ;    Means  for  regulating 

.     A.  C.  Ionides,  London.     Eng.  Pat.  15,75S,  July 

8,   1913. 

A  sensitive  bell  or  diaphragm,  subjected  on  its  two  sides 
to  the  static  pressures  of  the  two  constituents  of  the 
mixture  (e.g.,  gas  and  air)  is  connected  by  lever  arms 
to  two  regulating  valves,  each  of  double-beat  type,  in 
such  a  way  that  the  weight  of  the  bell  or  diaphragm  is 
counterbalanced.  The  constituents  are  admitted  to  the 
mixing  chamber  through  flap  valves,  the  loads  on  which 
are  independently  adjustable.  A  slide-valve  allows 
the  strength  of  the  mixture  to  be  varied  without  altering 
the  ratio  of  the  pressures  at  the  double  beat  valves. 

— W.  F.  F. 

Gas  producers  ;  Apparatus  for  regulating  the  air  supply  for 

.     H.  L.  Dohertv,  New  York.     U.S.  Pat.  1,101,787, 

June  30,  1914  ;  date'of  appl.,  Feb.  15,  1910. 

A  valve  in  the  air-supply  conduit  is  moved  in  one  direction 
by  hand  and  is  returned  slowly  by  a  woight,  the  return 
movement  being  controlled  by  a  liquid  dash-pot  having 
an  adjustable  by-pass  valve. — A.  T.  L. 

Gas  ;  Apparatus  for  purifying .  H.  F.  Smith.  Lexing- 
ton, Ohio.  U.S.  Pat.  i,099,773,  June  9,  1914  ;  date  of 
appl.,  Oct.  12,  1912. 

The  gas  is  passed  through  a  rotatable  cage  containing 
a  pervious  diaphragm  to  separate  tar  particles.  Upon 
rotation  of  the  cage,  the  gas  passes  through  the  diaphragm 
in  the  reverse  direction. — H.  H. 

Fuels  for  internal-combustion  engines,  and  means  for  pre- 
paring them  for  use.  L.  N.  Rcddie,  London.  From 
Explosions-Turbinc-Studienges.  m.  b.  H., Berlin -Wilmers- 
dorf,  Germany.     Eng.  Pat.  14,520,  June  23,  1913. 

Fuel  which  can  be  used  in  a  carburettor  without  heating, 
consists  of  an  emulsion  made  by  stirring  together  crude 
oil  or  tar,  a  light  oil  such  as  crude  naphtha  or  benzene, 
and  a  liquid  which  does  not  mix  with  the  oils,  sueli  as  water 
or  alcohol.  To  render  the  emulsion  permanent,  soap, 
caustic  soda,  ammonia,  sodium  carbonate,  lime  water, 
milk,  or  rubber  solution  may  be  added.  Examples  given 
are  :  (1)  crude  naphtha,  500  ;  water,  50  ;  soft  soap,  10  ; 
and  petroleum,  100  parts  ;  (2)  gas  tar,  100 ;  benzene, 
100;  soap  and  water,  10;  alcohol,  10;  and  petroleum, 
10  parts ;  (3)  crude  naphtha,  500 ;  crude  petroleum, 
200—300  ;    water,  50—100  ;    and  soap,  5—10  parts. 

—A.  T.  L. 

[ Mineral]  Oils  ;  Treating  [diminishing  the  viscosity  of] . 

A.  Philip,  Portsmouth.     Eng.  Pat.  14,778,  June  26.  1913. 

Petroleum  oils,  which  are  too  viscous  to  be  readily  pumped 
or  otherwise  handled,  may  be  rendered  less  viscous  by  addi- 
tion of  naphthalene  up  to  about  8%  by  weight  of  the 
mixture.  Oils  of  which  the  high  viscosity  is  due  to  the 
presence  of  the  heavier  paraffins  mav  be  treated  in  this 
way.— W.  F.  F. 


Hydrocarbons  [pentanes]  ;   Process  of  obtaining  liquid . 

E.  Schill,  Assignor  to  Continental  Gas  Compressing 
Corporation,  New  York.  U.S.  Pat.  1,100,260,  June  16, 
1914  ;   date  of  appL,  Oct.  10,  1912. 

A  CASEors  mixture  of  hydrocarbons  of  low,  medium  and 
high  boiling  points  is  compressed  in  the  presence  of  a 
finely  divided  heat -absorbing  agent  and  cooled  sufficiently 
to  liquefy  the  portions,  normally  volatilised  above  25°  C, 
having  the  medium  and  high  boiling  points.  The  liquefied 
mixture  is  led  whilst  still  under  pressure,  to  a  still  where 
the  ingredients  of  medium  boiling  point ,  viz.  the  pentanes, 
are  distilled  off.— H.  H. 

Oil  ;  Treating  [dehydrogenating]  — ■ — .  J.  A.  Dubbs.  Pitts- 
burgh, Pa.,  Assienor  to  R.  J.  Dunham,  Chicago,  111. 
U.S.  Pat.  1,100,717.  June  23,  1914  ;  date  of  appl.,  Nov. 
9,   1905. 

Hydrocarbons  are  dehydrogenated  by  heating  to  a  tem- 
perature at  which  they  are  broken  up  when  mingled  with 
air,  and  forcing  air  through  at  a  rate  sufficient  to  maintain 
continuous  distillation  without  further  application  of  heat. 

— H.  H. 

Oils;    Apparatus  for  fractionating   mineral .     C.   B. 

Forward,  Urbana,  Ohio.  U.S.  Pat.  1,100,966,  June  23, 
1914  ;   date  of  appl.,  Mar.  4,  1914. 

A  retort  for  heating  oils  under  pressure  at  about  650c  F. 
(343°  C.)  is  provided  with  a  series  of  condenser  columns,  the 
first  of  which  has  pipe  connections  so  that  the  liquid  con- 
densed therein  can  be  returned  direct  to  the  retort  in  order 
to  control  the  quality  of  the  asphaltum  base  left  in  the 
retort.— H.  H. 

Petroleum  hudrocarbons  :   Treatment  of .     R.  F.  Bacon 

and  C.  W.  Clark,  Pittsburgh,  Pa.  U.S.  Pat.  1,101,482, 
June  23,  1914  ;    date  of  appl.,  May  6,  1912. 

Petroleum  hydrocarbons  having  a  boiling  point  of 
about  250  C.  and  upwards  are  decomposed  and  distilled 
under  a  pressure  of  100  to  300  lb.  per  sq.  in.,  the  heat  being 
applied  at  such  a  rate  as  to  give  a  minimum  yield  of  18% 
of  gasoline  hydrocarbons  boiling  at  30°  to  150°  C. — H.  H. 

Combustion;     Method    of    conducting .     Methods    oj 

burning  liquid  fuels.     H.  L.  Doherty,  New  York.     D.S. 
Pats.  1,101,788,  1,101,789,  and  1,101,790,  June  30.  1914 
Dates  of  appl.,  Jan.  10,  Jan.  10,  and  April  13,  1911. 
(1).   In  a  kiln  for  calcining  carbonate  minerals  by  direct 
contact  with  the  flame,  liquid  fuel  is  sprayed  by  a  stean 
jet   and   admitted   to   the   combustion   chamber   with   ; 
limited  quantity  of  air  so  as  to  effect  a  partial  combuBtioi 
of  the  fuel  in  contact   with  refractory  material  and  t< 
convert  the  unburnt  fuel  into  fixed  gases :  and  the  resultim 
gaseous  products  are  mixed  with  air  containing  a 
30°o  of  combustion  products  and  brought  into  contac 
with   the   hot   materials   in   the   kiln,   whereby  complel 
combustion   is  effected,   and  a  large   flame  of  moderat 
temperature  is  formed.     (2).  For  decomposing  material 
by  direct  contact  with  flame,  the  process  described  abov 
is  modified  by  using  compressed  air  in  place  of  stean 
(3).  Liquid  fuel  is  atomised,  mixed  with  carbon  dioxid 
and  air,  and  partially  burnt,  and  the  resulting  gas  is  bun 
with   a  further  supply  of  air.     The  quantity  of  carbo 
dioxide  is  such  as  to  prevent  the  production  of  soot  durin 
the  initial  combustion,  and  the  quantity  of  primal 
sufficient  to  give  a  temperature  between  1300°  and  2000°  1 
(704°— 1093°  C.).— A.  T.  L. 

Burning   finely-divided  fuel;   Apparatus  for .     D- 

Irish.  New  York,  Assignor  to  The  Babcock  and  Wilc< 
Co.,  Bavonne,  N.J.  U.S.  Pat.  1,102,510,  July  7,  191 
Date  of*appl.,  April  1,  1913. 

See  Eng.  Pat.  18,712  of  1911  ;  this  J.,  1912,  864.— T.  F. 

Fuels  ;  Method  and  device  for  measuring  the  heating  vol 

of .     H.  Junkers.  Aix-la-Chapelle,  Germany.     0 

Pat.  1.103,915,  July  14,  1914.  Date  of  appl,  Oct.  1 
1913. 

See  Eng.  Pat.  22,514  of  1913  ;  this  J.,  1914,  105.— T.  F. 
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Staling    peat   and    other    peaty    substances ;    Pt md 

apparatus  for ,to  prepari    them    for   mechanical  de- 

Hydration.   G    Woltors.    Fr.  Pat.  (67,344,  March  27, 1913. 

Eng.  Pat.  2766  of  1913  ;  this  J.,  1913,  1000.     T.  K.  B. 

tf tie*    of  coal   mi'l   carbonaceous    wast*.  ;    Process  for 

making .     Naamlooze    Vennootschap    Briquet    <". 

(Briket  Maatsch.).  Fr.  Pat.  467,572,  Jan.  22.  1914. 
Under  Int.  Conv.,  Feb.  1.  1913. 

Eng.  Pat.  5416  ol  1913  ;  this  J.,  1913,  860.— T.  F.  B. 

ens;     Regeneratii-e .     E.     Lecocq,     Brussels. 

Pat.    16,599,  July    19,    1913.     Under   Int.  Conv., 
•    4.  1912. 

Fr.  Pat.  460,399  of  1913  ;  this  J.,  1914,  67.— T.  F.  B. 

■'.  shall   or  lln   like  ;  Process  anil  apparatus  for  Ihi   treat- 
,f in  vertical  retorts.     A.  Wadded,    Dunferm- 
line.    U.S.    Pat.    1,103,112,   July    14,    1914.     Date   of 
■ppl.,  Sept.  11.  1913. 

Eng.  Pat.  21,991  of  1912  ;  this.!.,  1913,  690— T.  F.  B. 

•  .    Process  for  thi    production  of .     Dellwik- 

Fleischei  Wassergas-Ges.  in.  b.  II..  Frankfort,  Germany. 
Eng.  Pat.  304,  Jan.  .">.  191  1.     Under  Int.  Conv.,  Aug.  6, 
1913. 
Fr.  Tiit.  466,421  of  1913  ;  this  J..  1914,  585.— T.  F.  B. 

product  rs  :  Rotary  grate  for .     K.  Koller.     Fr.  Pat. 

(67,540   Ian.  21.  1914.     Under  Int.  Conv.,  Jan.  22, 1913. 
See  Eng.  Pat.  1692  of  1914  ;  this  J.,  1914,  740.— T.  F.  B. 

Gas  producer.  C.  Whitfield.   Fr.  Pat.  467,676,  Jan.  24,1914. 
See  Eng.  Pat.  1117  of  1913  ;  this  J.,  1914,  190.— T.  F.  B. 

Gas  washer.     W.  J.  Fiddes.     Fr.  Pat.  466,456,  Dec.  22, 
1913.     Under  Int.  Conv.,  June  14,  1913. 

See  U.S.   Pat.    1,095,835   of   1914;   this  J.,   1914,   585. 

— T.  F.  B. 

■or  ;    Method  of  treating in   small  gat  works. 

Berlin-Anhaltische  Maschinenbau-Act.-Ges.,  Berlin.  Eng. 
Pat  -4242,  Feb.  18,  1914.  Under  Int.  Conv.,  May  9, 
1913. 

•m:e  i;.  r.  Pat.  269,658  of  1913  ;  this  J.,  1914,  685.— T.  F.  B. 

Beteolfrom  petroleum  or  its  distillates  ;  Process  for  obtaining 

.     J.    Holcgreber,    Lodz,    Russian    Poland.     Eng. 

Pat.  17,272,  July  28,  1913. 

>£E  I"r.  Pat.  460.S27  of  1913  ;  this  J.,  1914,  17.— T.  F.  B. 

'ii  distillation  ;  Process  of  treating  residue  of . 

H.  Wade,  London.     From  Standard  Oil  Co.,  Whiting, 
Ind.,  U.S.A.     Eng.  Pat.  6593,  March  16,  1914. 
|  See  U.S.    Pat.    1,049,667   of    1913:   this   J.,    1913.   414. 

— T.  F.  B. 

Manufacture   of  wagon-    and    machine-grease.     Ger.    Pat. 
274,209.     See  XII. 

Maxafaeture  of  lubricants  and  substances  for  adding  thereto, 
hie  of  indicating  "  hot  running."  Ger.  Pat.  275,055. 
XII. 


'itus    for     testing     lubricants. 
See  XXIII. 


Ger.     Pat.     275.225. 


Device  for  detecting  combustible  or  explosive  gases,  .  specially 
firedamp.     Eng.  Pat.  15,064.   See  XXIII. 


Ob. -DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;     LIGHTING. 

Lighting  and  healing  flames  :    Investigations  on  the  quantity 

of  carbon  monoxide  and  nitric  oxide  in .     E.  Terrcs 

isbcleueht.,  1914,  57,  605—613,  700—706. 
quantities  of  carbon  monoxide  and  of  nitric  oxide 
re  determined  in  the  combustion  products  from  inverted 


and  upright  inoand u  ■  but  m  1 1,  from  a  petroleum  lamp 

and  from  ..ui,ll''..  from  a  heating  burnoi   placed  beneath 
l  ..f  waiir,  ami  from  tin-  burner  of  a  Jnnkera'  calor 

meter.     Tin'  amount  "I  oarl monoxide  was  from  0-2  t" 

ii  l.  of  nitric  oxide  0-06  to  u  it  ami  of  sulphur  dioxide 
0-025  to  (i  12",,  of  the  amount  of  carbon  dioxide  formed. 

With   insufficient    primary    air.    the   ai ml    ol   ■ 

monoxide  «■>>  IT  to  2%  of  the  at ml  "f  carbon  d'oxidi 

In  an  atmosphere  contaminated  with  combustion  products 
that  it  contains  1",,  "f  carbon  dioxido,  these  quantities 
are  well  below  the  danger  point.  In  ■  room  "f  18  i  b.  m. 
without  special  means  f"i  ventilation,  and 
lighted  l>v  gas.  the  quantity  of  carbon  dioxide  could  rarel) 
reach  0-5  or  0-75",,.— A.  T.  L. 

Patents. 

Wood;    Plant  for  carbonising .     R.    Dittmer.     G 

Pat.   275,516,  Feb.  8,   1913. 

In  a  carbonising  plant  comprising  virtual  retorts  »Ttsi 
outlets  at  their  bases,  the  chargo  is  heated  Ural  at  the  top, 
so  that  carbonisation  proceeds  downwards:  in  this  waj 
the  contact  of  tar  and  other  products  with  the  highly 
1  retort  walls,  is  avoided. — T.  F.  B. 

Electrodes  for   arc    lamps  .      Manufacture   of .      F.    M. 

Lewis,    Brighton.     Eng.     Pat.     22.222.    Oct     2,     1913. 
Under  Int.  Conv.,  July  2,   1913. 

See  Ger.  Pat.  271,993  of  1913  ;  this  J.,  1914,543.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Dimelhylaminodiliydroxybenzophcnone.     M.  Wenzing.   Ber. , 
1914,  47,  2152—2156. 

When  Miehler's  ketone  is  heated  with  rosorcinol  and  zinc 
chloride  an  addition  product  is  first  formed  (tier.  Pat. 
31,321).  The  author  carried  this  reaction  further  and 
obtained  dimethylarninodihydroxybenzophenone  : 

[(CH,)tN.C^J2C(OH).C,HJOH)1-* 

(CH3),XC6H4.CUC8H3(OH).+C6H5.X(CH3),. 

The  new  product  was  isolated  as  its  zinc  chloride  double 
salt.  The  free  base  exists  in  two  crystalline  modifications, 
in' dies  melting  at  165; — 11)7  C,  and  leaflets  melting  at 
171  — 1725  C.  It  is  insolublo  in  water  but  forms  soluble 
salts.  The  base  is  soluble  in  caustic  alkali  with  an  intense 
yellow  colour. — J.  B. 

I   •     of  refined   coal   tar    in    the   creosoling     industry.    Yon 
Schrenk  and  Kammercr.     See  IX. 

Report  on  tvood  preservatives  [creosote  oil].     See  IX. 

Quantity  and  character  of  creosote  in  well-preserved  limbers. 
Alleman.     See  IX. 

Patents. 

Diarylurea  chlorides  :    Manufacture  of .     J.   Y.    lohn- 

son.  London.  From  Badische  Anilin  und  Soda  Fal.rtk. 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Put.  20,107, 
Sept.  5,  1913. 
Diarylami>-rs  can  be  converted  completely  into  the  corre- 
sponding diarylurea  chlorides,  free  or  practically  free  from 
the  diarylami'ne  hydrochloride,  by  carrying  out  the  last 
part  of  the  treatment  with  phosgene  at  a  higher  tempera- 
ture (e.g.,  100°  C),  and  continuing  the  reaction  until  all 
the  diarvlamine  hydrochloride  has  Ken  converted  into 
the  urea 'chloride.  The  process  may  be  carried  out  either 
in  absence  or  in  presence  of  a  diluent  or  solvent. — T.  F.  B. 

Ureas    of   the    naphthalene    series;     Manufacture    of . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Eng.  Pat.  9472. 

April  16,  1914.      Under  Int.  C onv..  June  21.   1913. 
New  ureas  of  the  naphthalene  series,  suitable  for  medicinal 
purposes  and  for  the  production  of  substantive  cotton 
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dyestuffs,  are  obtained  by  treating  with  phosgene  deriva- 
tives of  1.8-aminonaphtholsu)phonic  acids  which  are 
substituted  in  the  amino  group  by  the  aminobenzoyl  or 
aminobenzoylaminobenzoyl  residues  or  their  derivatives, 
or  by  a  number  of  similarly  grouped  aminobenzoyl  residues 
or  their  derivatives.  The  compound  produced  by  the 
action  of  phosgene  onp-aminobenzoyl-l-amino-8-naphthol- 
4  6-disulphonic  acid  has  a  strong  curative  effect  on  animals 
affected  with  trypanosomes,  and  when  combined  with 
diazobenzene  yields  a  pure  bluish-red  dyestuft. — T.  F.  B. 

Aminoanthraquinonea   or   (heir   dirt  cat  in*  ;     Manufacture 

of .     Act.-Ges.   f.   Anilinfabr.,   Treptow.   Germany. 

Eng.  Pat.  8917,  April  8,  1914.  Under  Int.  C'onv., 
June  30,  1913. 

The  ureas  produced  by  the  action  of  phosgene  on  3- 
aminobenzovl-o-be.nzoic  acid  or  its  derivatives,  can  be 
condensed  to  anthraquinone  derivatives  by  heating  with 
concentrated  or  fuming  sulphuric  acid.  The  condensation 
takes  place  at  80° — 90;  C,  without  saponification 
occurring;  by  heating  for  a  longer  period  or  to  a  higher 
temperature,  the  ureas  are  saponified  and  the  corres- 
ponding  aminoanthraquinones  produced.  When  ureas  of 
3-aminobenzoyl-o-benzoic  acid  having  a  free  6-position 
are  used,  the  process  yields  mainly  2-aminoanthra- 
quinones,  with  small  proportions  of  1-aminoanthraquinone 
derivatives.  On  the  other  hand,  when  compounds 
substituted  in  the  6-position,  such  as  3-amino-6-halogen- 
benzoyl-o-benzoic  acids,  are  used,  the  products  consist 
exclusively  of  1-aminoanthraquinone  derivatives. 

— T.  F.  B. 

Anthraquinone  ;    Process  of  making .     F.  Singer  and 

E.    Milarch,    Offenbach.    Assignors     to     Chem.    Fabr. 
Griesheim-Elektron.    Frankfort    on    Maine,    Germany.    1 
U.S.   Pat,    1,103,383,  July   14,    1914.     Date  of  appl., 
Jan.  8,  1914. 
Anthracene  is  treated  with  nitric  acid  in  presence  of  an 
indifferent  liquid,  at  a  temperature  below  60c  C,  and  the 
intermediate  product  is  converted  into  anthraquinone  by 
treatment  with  nitric  acid  above  60"  C. — T.  F.  B. 

Anthraquinone  nitriles  ;  Process  for  preparing .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat. 
275,517,  .March  23.  1913.  Addition  to  Ger.  Pat,  271,790 
(see  this  J.,   1914,  637). 

fi-HALOGEN-ANTHRAQuisoNES  are  converted  into  anthra- 
quinone-,3-nitriles  by  heating  them  with  copper  cyanide 
in  presence  of  an  indifferent  solvent.  The  products  may 
be  used  for  preparing  dyestuffs. — T.  F.  B. 

Anthracene     derivatives;     Process     [or     preparing . 

M.  Kardos.     Ger.  Pat.  27.3.248,  .May  4,  1913. 

Anthracene  or  one  of  its  derivatives  is  treated  with 
malonyl  chloride  in  presence  of  a  substance  which  assists 
condensation.  Coloured  compounds  are  obtained,  which 
are  probably  1.9-malonylanthracene  derivatives.  Mild 
oxidation  (e.g.,  with  permanganate)  in  alkaline  solution 
converts  them  into  anthraquinone- 1-carboxylic  acid  or  its 
derivatives.— T.  F.  B. 

Dihalogen-carbazoles  ;     Process    for     preparing     nitration 

products  of .     G.  List,     Ger.  Pat.  275,833,  Aug.  14,  • 

1912. 

Cakbazole  is  treated  with  a  halogen  or  its  equivalent 
in  glacial  acetic  acid  solution,  and  when  the  reaction  is  com- 
plete the  product  is  treated  with  concentrated  nitric  acid. 
The  dihalogen-nitrocaxbazoles  thus  produced  differ  from 
the  known  compounds  in  having  at  least  one  labile  halogen 
atom  :  the  reactivity  of  the  halogens  can  be  increased  by 
introducing  a  sulphonic  or  other  acidic  group  into  the 
molecule. — T.  F.  B. 

Hydrocarbons  ;  Process  for  tin  systematic  oxidation  of 

by  air  at  the  ordinal//  temperature.  Soc.  Anon,  des 
Combustibles  Industriels.  Fr.  Pat,  467,715,  April  3, 
1914. 

See  Eng.  Pat.  10,208  of  1913  ;  this  J.,  1914,  586.— T.  F.  B. 


Sulphonic  acids;    [Electrolytic]  process  of  producing . 

A.  Vagt.  Leverkiisen,  Assignor  to  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
1.102.827,  July  7,  1914.     Date  of  Appl.,  Dec.  6,  1911. 

See  Fr.  Pat.  439,012  of  1912  ;  this  J.,  1912,  579.— T.  F.  B. 

Obtaining  benzol  from  petroleum  or  its  distillates.     Eng.  Pat. 
17,272.     See  Ha. 


IV.— COLOURING  MATTERS  AND  DYES. 

Oxindigo.     I.     K.  Fries,  A.  Hasselbach,  and  L.  Schroder. 
Annalen,  1914,  405,  346—372. 

By  the  method  previously  described  for  oxindigo  (this 
J.,  1911,  124)  6.6 -dimethyl-2.2'-biscumaronindigo  and 
5..V-dichloro-2.2'-biscumaronindigo  have  been  prepared 
and  found  to  differ  little  from  the  parent  substance. 
Reduction  of  oxindigo  by  zinc  dust  and  acetic  anhydride 
gives  the  diacetate  of  oxindigo  white  ;  in  glacial  acetic  acid 
however  reduction  goes  further  and  four  atoms  of  hydrogen 
are  taken  up,  probably  with  formation  of 
CH-OH  CH-OH 
CeH^^CiCK^C'eH, 

Alkaline  reduction  results  in  decomposition.  By  tin 
action  of  alkali  on  the  mixed  thio-oxindigo  only  th< 
cumarone  ring  is  affected  and  the  compound, 


C'.H,< 


/CO-CO 
--OH 


/C0\ 


^CH 


s/ 


C*6H4 


is  formed.  It  is  therefore  probable  that  in  the  case  of  oxindig 
the  compound.  HO.C,H,.CO.CH  (OH).CO.CO.C6H4.OH, 

first  formed,  and  this  is  further  broken  down  by  the  actio 
of  the  alkali.  Oxindigo  is  also  decomposed  by  mineri 
acids,  o-hydroxybenzoylformic  acid  and  a  coinpounc 
CjCH10Oa.  resulting.  This  compound  is  soluble  in  alkal 
and  forms  an  acetyl  derivative.  By  heating  it  is  convertc 
into  an  isomcride  of  similar  properties.  The  decompositii 
by  alkalis  has  been  investigated  by  means  of  the  additir 
products  of  primary  amines  with  oxindigo,  which  a 
relatively  stable  against  alkalis.  The  addition  product  fro 
p-aminodimethylaniline  is  attacked  by  alkali  on  one  sii 
of  the  ring  only.  The  product  can  be  isolated  as  the  benzo 
compound,  which  has  the  formula  : 


C6Hr 


,CON  N-C6H4-N(CH,)2 

XC~  G< 

^O-CO-C.H, 


0-CO-C„Hs 

>cx 

>C6H4 


0 


and  when  treated  with  mineral  acid  yields  aminodimeth 
aniline  and  the  compound, 

0-CO-C.H6 
,COx  JC^ 

c« 


6H4<       \CO-C<;    >C6H4 
0-CO-C6H5    XK 


Alkaline  hydrolysis  of  this  leads  to  further  decomposit  > 
but  the  benzoyl  residues  are  removed  by  boiling  sodi  i 
acetate,  with  immediate  closing  of  the  ring  to  form  oxindi 

—.1.  B 

2-Thionaphthene-2'-cumaronindigo.      K.     Fries     and     ■ 
Bartholomaus.     Annalen,   1914,  405,  373—394. 

2-Thionaphthene-2'-cumaronindioo  is  obtained  by  i 
densing  eumarandione-2-(;/-dimethylamino-anill  with  i 
thionaphthene,    or    thionaphthenequinone-2-(p-d 
amino-anil)  with  cumaranone  and  splitting  off  p-amin  '■ 
methylaniline  with  mineral  acid.     The  internum 
duet  is  the  same,  whichever  method  of  formation  is  u  1, 
so   that   direct  formation   of   thio-oxindigo   must     > 
combination  with  the  free  amine  then  taking  place. 
oxindigo  the  new  mixed  indigo  has  no  vat-dyeing  prope 
as  it  is  decomposed  by  alkalis.    The  decomposition  pro(  t 

.CO-CO.  .CO. 

C,H4<  XCH<       >C,H4 

X)H  x  S  / 

can  be  synthesised  from  oxy thionaphthene  and  o-l 
benzoylformic     ester.     The    o-diketone    cor 


I        X  X  X 1 1 1  .  No, 
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B27 


Mnhenylenediamino  to  give  .1  quinoxaline  derivative  and 
.1  dibenzni  I  di  ri votive  with  benzoyl  chloride,      Bj 

heating    to     180   1.     th xindigo    1-    re-formed.     The 

aminodimethvlanilinc     condciiBation     product     of     t  li  ■>  ■  - 

oxjndigo  must   have  the  constitution 

NH-C,H4-N(CH,), 
CO  CO. 

C.H(      q      U     1.      sV6H, 

liace  1!  is  decomposed  l\  alkalis  to  form  the  product 

NH-C,H4N(CH,), 

Mil  CO 

nil        I  \   S  / 


OH 


OH 


characterised  by  its  dibenzoyl  derivative  (see  preceding 
abstract). — I.  li. 

Auramhii  :     Tht    constitution   of .     E.    Grandmougin 

and  S.  Favre-Ambrumyan.     Ber.,  1914,  47.  2127     2132. 

To   decide    between    the    rival     formulae    for    Auraraine 

(Qiaebe's  and  Stock's)  it  i-  necessary  to  know  at  which  part 

oi  the  molecule  salt  formation  takes  plan — in  the  chromo- 

phoric  imino  group  or  in  the  auxoehrome  dimethylamine 

ffroop.     According  to  the  authors'  views  a  deepening  oi 

de  should  take  place  in  the  first  case,  whilst  in  the 

the  shade  would  be  raised  in  the  direction  oi    the 

light  end  of  the  spectrum  (see  this  J.,  1913,973  ;  1914,  687). 

Spectroscopic  examination  shows  that   salt   formation  is, 

in  fact,  accompanied  by  a  deepening  and  a  doubling  of  the 

chief  band  to  37.3  and."435  ii/i.       The  case  is  parallel  with 

phenazine  (this  . I..  1914,687).     On  the  other  hand 

titrated  acid  is  used,  double  salt  formation  takes 

place,  the  auxoehrome  dimethyiamino  group  also  taking 

part,  and  the  depth  of  shade  is  lowered  ;  in  fact  the  solution 

is  colourless,  the  spectrum  being  similar  to  that  of  the 

parent    substance      In    acetyl-Auramine    acetylation    is 

shown  also  to  have  taken  place  at  the  chromophobe  imino 

group.      Here    salt    formation    should    take    place    in    the 

auxoehrome  group  to  give  a  p-quinonoid  form,  the  basicity 

"f  the  chromophor  ha\  ing  been  suppressed  l>v  acetylation. 

drum  of  the  blue  solution  thus  obtained  shows, 

.  no  relationship  with  the  other  observations  and 

»BW   further   change    must    be    assumed    to    have    taken 

place.     The  quinonoid  possibilities  can  thus  be  varied  at 

"ill,  but  no  definite  distinction  can  be  drawn  between  them. 

rersion  of  a  salt-forming  group  int  >  the  quinonoid 

form  depending  simply  on  its  relative  basicity. — J.  B. 

'  of  bcn:alcumaranones  into . 

K.  v.  Auwers  and  P.  Pohl.     Annalen,  1914.  405,  243— 

nt 

s    -   tion  of  the  general  applicability  of  the  syn- 

2-methylflavonol   from   the  dibromide  of  benzal- 

*-niethylcumaranon-2)  by  the  action  of  alkali  described 

Anwers  and  .Mullcr  (Ber.,   1908.  41.  4233).     The  con- 

lusionis  that  a  fiavonol  can  only  result  when  the  necessary 

of  the  eumaranone  ring  takes  place  more    1 
■  ban  the  BpUtting-off    of   hvdrogen  halide.     The  reaction 
:»k«e  place  thus : 

.H.    cq    CX-CHX-C6H5-fH,0^ 

0 — CB— C,H5 
••.H,  +2HX-* 

CO— C=0 

/O C— C,HS 

t'.H4<  II 

N:o— c— oh 

I  d  by  the  presence  of  a  methvl.  methoxy,  or 

onae  group  ,„r,(  to  the  oxygen  of    the  eumaranone 

i.  whi  1st  methyl  or  methoxy  groups  i n  the  m eta  position 

■  the  reaction,   as   does   also   the   presence   of    two 

hoxy  groups  in   the   aldehyde  residue.     The  method 

*.  ,he  advantage  that  the  eumaranones  are  easily  a      - 

whereas    the   flavononea  necessary  in  carrying  out 

eki's    process    (this  J..   1904.  367.  .543)    are    not. 

eral  syntheses  of  flavones  are  described.— J.  B. 


tindok.     R.  Stolid.     Bet  .   lull.  47,  2120    2122 

1  own -1.  1-  1. .1.1  I.   ob(  1  nod  bj   heating  ehloro- 

.  phenylamine  with  aluminium  chloridi    to   160 

180   «'.:  „    ,|      N,  ,,,„,,   .,    Hi     CH,-        ,,,      ]t 

condenses  with  phenylisatin  to  give  diphenyHaoindiirotin 

1      1909    120    881).     The  known  ethylorindole  can 

'"    prapared  bj   this  method  from  ehloroaoctylethyl- 

aniline.     Thee lenaation  product  oi  1  bloroaoetylchli 

and  thiol  resol  is  Bhown  to  be  CH,.C,H4.S.CH  CO.C1  and 
""'   1  H,.C,H4.8.CO.CH  ,.<  ted   bi    Auwora 

Arndt  (Bet,  1909,  42.  544).     J,  B. 

o-Hydroxyazo-compounds  derived  from  a-nophthol  <■ 
Charrier  and  I..  Casale.  Gaz.  ehim,  itaL,  191)  44  I 
607  -624. 

I'.i  the  action  of  diazonium  salts  on  a-naphthol,  there  are 
formed,  in  addition  to  p-hydroxyazo-compounds,  Bmail 
quantities  of  o-hydroxyazo-derivativee,  identical  with  the 
-  aaphthoquinonearylhydrazon — bl  lined  by  the  action  of 
the  corresponding  arylhydrazines  on  8-naphthoquinone. 
These  o-derivativee  are  red  crystall  neaabstanoes,  sparingly 
soluble  in  organic  solvents,  mostlj   insoluble  in  cold  and 

slightly  Soluble  in  hoi   alkali  solution,  and  solid, I, ■  >n 

contrated  Bulphuric  and  with  a  red  colour,  changing  in  a 
few  cases  to  reddish-violet.     2-jp-Anisylazo  l-naphth. 

soluble  111   b  liling  dilute  sodium  hydroxide  solution 
forms  a  crystalline  sodium  salt.— A]  S 

Path  NTS. 

Dyi  tfuffs .-  Process  for  pri  <■•  nting  organic from  for, 

dust.     I..  Cassella  und  Co.     Ger.  Pat.  274. 042,  Feb.  2 
1914. 

The  dyestutfs  art  ground  with  non-volatile,  liquid  or  semi- 
liquid  hydrocarbons,  such  as  mineral  oils.  The  incorpora- 
tion of  a  small  quantity  of  oil  is  sufficient  for  the  purpose  ; 
the  dyestutfs  can  he  worked  up  into  powders,  which  are 
easily  moistened  by  water  and  dissolve  without  difficulty. 

— T.  F.  B. 

Dyestuffi  insolubli  in  water ; Process fo  g into 

Badische  Anilin  und  Soda 
Fabrik.  Ger.  Pat.  274,970,  March  29,  1913.  Addition 
to  Ger.  Pat.  222.191  (sec  this  J.,  1910,  1003). 
Thi:  process  described  in  Ger.  I'at.  265,536  Hirst  additional 
patent  :  see  this  J.,  1913,  1101)  is  modified  by  replacing 
the  sulphite-cellulose  lye  by  aromatic  sulphonic  or  carli- 
oxylic  acids,  such  as  benzylated  aminosulphonic  acids, 
or  amorphous,  soluble  aromatic  sulphonic  acids  containing 
no  hydroxyl  groups,  or  phen  Isulphonic  acids  or  their 
condensation  products  with  formaldehyde. — T.  F.  B. 

Vat  dyesluffs  of  the  anthracen  ■•  fur  /jr.  /tiring 

.     M.  Kardos.     Ger.  Pat.  27.3.221 1.  Jan.  30.  1913. 

ANTHRACENE-1.9-DICABBOXYIJC    acid    inline    or   one    of   its 

halogen   substitution    products  is  fused   with  alkali,  the 
"  is  d'luted  with  water,  and  the  dyestufl  is  precipitated 
from  the  solution  by  treatment  with  air  or  other  oxidising 
agent.— T.  F.  B. 

Blue    dyesluff  from    l-aminonaphthal  -      tulphonic 

acid  .'  Process  for  preparing  a by  nulling  with  alkaline 

sulphur  compounds.     Kalle   und  Co.   A.-G.     Ger.   Pat. 

275,449,  June  8,  1913. 

l-AMiNoXArHTHALENE-4.ii.STKisrLrnoMi'  acid  is  melted 

with  an  alkaline  sulphur  compound,   the  melt  is  diluted 

with  water,  and  the  gases  with  reducing  properties,  or 

their  compounds,   are  removed   from   the  solution   before 

rating  the  dyestufl;  this  may  be  done  by  adding  a 

ble  precipitant  to  the  neutral  or  alkaline  solution  or 

bv  passing  a  current  of  air  through  the  acidified  solution. 

This   results   in   a   considerably    increased    yield   of   the 

dyes-tuff.— T.  F.  B. 

Vat  [anthracene]  and  process  of  making 

R.    Herz.    Frankfort.    Qermanv,    Assignor 
cassella   Color   Co.,   New    York.     D.S.    Pat.    1,103,004, 
duly  7.  1914.      Date  of  appL,  duly  23,  1!'13. 

SEEFr.  Pat.  4.39.256  of  1912;  this.!..  1913,  IH'1.— T.  F.  B. 


sis 
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Vat  dye-stuffs  of  the  anthracene  series  ;  Production  of— . 

Badische  Anilin  und  Soda  Fabrik.  Second  Addition, 
dated  Dec.  15,  1913,  to  Fr.  Pat.  370,070,  Sept.  27,  1906. 
Under  Int.  Conv.,  April  5,  1913. 

See  Eng.  Pat.  10,291  of  1913  ;  ths  J..  1914,  544.—  T.  F.  B. 

Dibenzanthrone  ;     Derivatives     of and     vat     dyestuffs 

derived  (herefrom.  Badische  Anilin  und  Soda  Fabrik. 
First  Addition,  dated  Dee.  20,  1913,  to  Fr.  Pat.  451,798, 
Dec.  11,  1912.     Under  Int.  Conv.,  May  9,  1913. 

See  Eng.  Pat.  12,818  of  1913  ;  this  J.,  1914,  71.— T.  F.  B. 

Vat  [anthracene]  dyestuffs.  Badische  Anilin  und  Soda 
Fabrik.  Fr.  Pat.  467,115,  Jan.  8,  1914.  Under  Int. 
Conv.,  May  9  and  Aug.  28,  1913. 

See  Eng.  Pat.  12,817  of  1913  ;  this  J.,  1914,  638.— T.  F.  B. 

1.2A-Purpurin-3-carboxylic    acid;    Process  for    producing 

.     Farbenfabr.    vorm.    F.    Baver    und    Co.     First 

Addition,  dated  Dec.  12,  1913,  to  Fr.  Pat.  451,927. 
Dec.   14,  1912.     Under  Int.  Conv.,  March   10,   1913. 

See  Ger.  Pat,  272,301  of  1913  ;  this  J.,  1914,  545.— T.  F.  B. 

Colours  or  dyestuffs  fast  to  water  and  to  light  ;  Process   for 

making .     N.  W.  Turkin.     Fr.  Pat.  467,041,  Jan.  6, 

1914. 

See  Eng.  Pat,  5737  of  1913  ;  this  J.,  1914,  742.— T.  F.  B. 

Preparing  an  agent  for  decolorising  and  clarifying  tannin 
and  dyestuff  extracts  from  soya  beans.  Ger.  Pat.  274,974. 
See  XV. 

Manufacture  of  ureas  of  the  naphthalene  series.     Eng.  Pat, 
9472.     See  XX. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Paper  standards  and  paper  testing.     C.  F.  Cross.     Papier- 
fab.,  1914,  12,  831—832. 

The  primary  physical  properties  involved  in  paper  testing 
are  :  in  breaking  strain,  the  sectional  area  ;  in  specific 
volume-weight,  the  density  or  concentration  of  fibre- 
substance.  In  testing  for  strength,  the  breaking  strain 
should  be  referred  not  only  to  the  unit  of  sectional  area  of 
the  strip  but  the  results  should  also  be  calculated  on  the 
assumption  that  tho  area  broken  consists  entirely  of  fibre- 
substance  without  air-space.  The  ratio  of  thickness  of 
paper  to  absolute  fibre-density  should  always  be  kept  in 
view.  The  suggestion  by  Briggs  (this  J.,  1914,  745) 
that  breaking  strain  and  volume,  both  referred  to  unit 
weight  of  paper-substance,  should  be  combined  additively 
to  give  an  expression  for  "  handle,"  is  criticised,  the 
author's  view  being  that  any  combination  of  the  two 
factors  mentioned  above  should  be  expressed  as  a  product. 

—J.  F.  B. 

Patents. 

Paper  pulp  :  Machines  for  preparing — ■ — .  W.W.Beau- 
mont, London.  Eng.  Pats.  16,768,  July  22,  1913,  and 
2287,  Jan.  28,  1914. 

To  a  machine  consisting  of  pulping-barrel,  feed-hopper  and 
shaft  with  disintegrating  and  propelling  arms  is  attached, 
in  line,  a  preliminary  treating  hopper  or  vat,  in  which  are 
similar  arms  mounted  on  a  hollow  shaft  enclosing  the  main 
shaft  and  driven  at  a  lower  speed.  Rubber-bars  are 
attached  to  the  body  of  the  pulping  barrel  and  some  of  the 
arms  of  the  shaft  in  that  portion  are  provided  with  similar 
bars.  In  the  lower  part  of  the  machine,  near  the  feed  end, 
transverse  shafts  are  mounted  to  collect  stringy  impurities. 
Adjustable  baffle-plates  are  provided  to  control  the  passage 
of  the  material  through  the  various  portions  of  tho 
machine. — J.  F.  B. 


Flax  and  jute  ;    Process  for  utilising  the  waste  of .     ,). 

Geisborger.     Fr.   Pat.  466,847,   Dec.   19,   1913.     Under 
Int.  Conv.,  Dec.  19,  1912. 

See  Ger.  Pat.  273,881  of  1912  ;  this  J.,  1914,  746.— T.  F.  E. 

Silk,  silk  waste,  and  cocoons  ;    Treatment  of  raw u 

solutions  of  tryptic  ferments,  to  separate  rapidly  the  serich 
and  to  disintegrate  them.  E.  Graeger  and  A.  Kemmler 
Fr.  Pat.  467,776,  Jan.  27,  1914.  Under  Int.  Conv 
Jan.  28,  1913. 

See  Eng.  Pat.  2213  of  1914  ;  this  J.,  1914,  746.— T.  F.  1! 

Celluloid;    Process  for  the  manufacture  of  a  substitute  !■■ 

.     A.  von  S.  Szolayski,  Vienna.     Eng.   Pat.   1221 

Jan.  16,  1914. 

See  Fr.  Pat.  463,906  of  1913  ;  this  J.,  1914,  417.— T.  F.  E 

Threads,  films,  or  plates  [from  viscose'] ;  Process  for  the  pri. 

duction     of .     E.     Bronnert,     Niederniurschweilc 

Assignor  to  Verein.  Glanzstoff-Fabriken  A.-G.,  Elberfeli 
Germany.  U.S.  Pat.  1,102,237,  July  7,  1914.  Date, 
appl.,  April  9,   1913. 

See  Fr.  Pat.  454,011  of  1913  ;  this  J.,  1913,  865.— T.  F.  I 

Sulphite-cellulose  ;    Process  for   making  — .     E.   Oma' 

Fr.  Pat.  467,466,  Jan.  19,  1914.  Under  Int.  Com 
Feb.  6,  1913. 

See  Eng.  Pat.  1145  of  1914 ;  this  J.,  1914,  348.— T.  F. 


VI,— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 


Chinese     block     gambler.      Sommerhoff     and     Aposto 
See  XV. 

Patents. 

Dyeings  on  cotton,  fast  to  washing  and  to  light  ;   Process 

producing .     Kalle     und     Co.     A.-G.      Gor.     P 

275,660,  Dec.   1,   1912. 

Cotton  is  dyed  with  the  d_\estuff,  1-aminonaphthalem 
sulphonic   acid^a-naphthvlamine->-2-amino-5-naphtho  • 
sulphonic  acid,  and  this  is  diazotised  and  combined  »  i 
a  naphthol.— T.  F.  B. 

Black  dyeings  on  cotton  ;  Process  for  producing  fast  —  ■ 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  <  • 
Pat.  275,698,  Dec.  17,  1912. 

j)P'-Diajiinodiphen\"Lamine  or  a  honiologue  or  deriva 
thereof  is  diazotised  and  combined  with  one  niol.  of  >- 
aminonaphthol-3-6-disulphonic  acid,  and  the  internied  • 
product  is  tetrazotised  and  combined  with  two  mols  >f 
resorcinol ;  when  cotton  dyed  with  this  dyestuff  is  fete:  'i 
with  formaldehyde,  black  dyeings  very  fast  to  water  J 
to  light  are  produced. — T.  F.  B. 

Bleaching,  dyeing,  washing,  or  otherwise  treating  with  liq  " 
ha?iks  of  textile   yarn,   silk,   or  other  fibrous  mate 

Apparatus  for .     Courtaulds,  Ltd.,  and  J.  I 

Fr.  Pat.  467,222,  Jan.  12,  1914.  Under  Int.  C 
April  17,   1913. 

See  Eng.  Pat.  9067  of  1913  ;  this  J.,  1914,  197— T.  :B 

Dyeing  with  Aniline  Black  ;  Process  for .     H.  Flet 

Thaon-les-Vosges,  Assignor  to  A.  E.  Verge.  Vine. 
France.  U.S.  Pat.  1,102,898,  July  7,  1914.  Da 
appl.,  July  21,  1913. 

See  Eng.  Pat.  15,668  of  1913  ;  this  J.,  1914,  418.— T.   I 

Dyeing  vegetable  fibres  intense  orange,  red,  or  brown  si 

Processes  for and   dyestuffs  for  that  purpose  ' 

Levinstein,   J.    Baddiley,   and   Levinstein,   Ltd. 
Addition,   dated   Dec.  "6,    1913,    to   Fr.    Pat.   46  ' 
Nov.  29,  1913.     Under  Int.  Conv.,  Dec.  7,  1912. 

See  Eng.  Pat.  28,296  of  1912 ;  this  J.,  1914,  73.— T. 
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textile*;    Apparalu*  for .     W.  R.Smith.     Fr. 

Pal  106,081,  Doo.  27,  1913.  Under  Int.  Conv.,  Jan.  4, 
1013. 

<tt  Eng.   Pat.  29-1  of  1913  ;  this  J.,  1913,  800.—  T.  F.  It. 

I  nf  dyeing  baths  .    Process  for  preparing •.     M.  Maxim. 

Fr.  Pat.  467,631,  Jan.  21,  1914. 

Pat.  260,058  of  1912;  this  J.,  1913,  097.— T.  F.  B. 

Printing  on  fabric*  ;    Process  of .     Farbworke  vonn. 

Ueistor,  Lucius,  uml  Bruiting,  Hdchst  on  Maino,  Gar- 
many.  Eng.  Pat.  6011,  Feb.  26,  1914.  Under  Int. 
Conv.,   Fob.  27,   1913. 

-u  Ger.  Pat.  272,526  of  1913;  this  J.,  1914,  547.— T.  F.  B. 


VII.    ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Immunui  ;      Synthesis    of by    means    of    aluminium 

nitride,     l'.  Matiguou.     Cheiu.-Zeit.,  1914,  38,  894— 895, 
909—910. 

kkpek  has  shown  that  when  a  current  of  nitrogen  is  passed 
broogh  a  mixture  of  alumina  and  carbon  at  1800°  0.,  the 
lamina  is  rapidly  converted  into  aluminium  nitride  : — 

3C+N,=Al,N,+3CO— 187-6  cal.  The  heats  of 
■rotation  of  the  nitrides  of  the  following  metals,  calculated 
nSv  are:— Jig,  119-7;  Ca,  111-2;  Si,  90  ;  Al,  HOcals. 
iliimiitium  combines  directly  with  atmospheric  nitrogen 
ban  introduced  at  a  high  temperature  into  a  flask  con- 
fining nitrogen,  or  if  a  mixture  of  aluminium  powder  and 
wbon  is  strongly  heated  and  a  current  of  nitrogen  intro- 
uced  through  a  carbon  tube  within  the  mass.  A  tempera- 
ure  of  2000°  C.  is  easily  obtained  in  this  way.  Serpek's 
recess  can  bo  accelerated,  and  effected  at  1500°  C,  by 
he  aid  of  the  catalytic  action  of  hydrogen  and  iron, 
u  experiments  at  1500°  C.  lasting  an  hour,  in  the  presence 
f  hydrogen,  the  product  contained  12-85%  N  ;  in  the 
rosence  of  iron,  77%  and  in  the  presence  of  both  hydrogen 
ud  iron  2707%.  Bauxite,  containing  iron  oxide  can 
herefore  be  used  for  the  process,  and  subsequent  decompo- 
ilion  of  the  nitride  yields  ammonia  and  pure  alumina, 
he  nitride  is  heated  under  pressure  with  a  solution  of 
■dium  aluminate  of  20°— 21°  B.  (sp.gr.  1162—1171),  and 
he  alumina  is  then  thrown  down  by  adding  some  pre- 
ipiutcd  alumina,  the  solution  being  used  again  without 
■rther  concentration.  The  cost  of  preparing  alumina 
■out  the  nitride  in  this  way  is  about  half  that  of 
"'paring  it  from  bauxite  by  heating  under  pressure  with 
mstic  soda  and  sodium  aluminate  of  40°  B.  (Bp.  gr.  1-383). 
then  the  process  is  worked  solely  for  the  production  of 
ntmonia,  the  alumina  is  not  purified,  and  the  decomposi- 
on  of  the  nitride  is  simpler.  A  furnace  for  the  manufac- 
ire  of  aluminium  nitride  by  Serpek's  process  comprises  a 
xed  chamber  arranged  between  two  inclined  rotating 
vundrical  chambers  which  open  into  it.  The  lower  of  these 
'tating  chambers   contains   a  resistance   and   forms   an 

furnace ;  the  lining  is  of  aluminium  nitride, 
•auxite  is  fed  into  the  upper  end  of  the  upper  rotating 
■amber  and   passes  downwards  through  the  chambers, 

-ith  carbon  which  is  fed  into  the  fixed  chamber, 
i«l  meeting  a  current  of  nitrogen  which  is  admitted  at  the 
»cr  end  of  the  electric  furnace.  The  carbon  monoxide 
■rated  in  the  reaction  is.bumt  at  the  lower  end  of  the  upper 
■amber,  and  serves  to  preheat  the  bauxite.  Each  of  the 
■lating  chambers  is  25  m.  long,  and  a  current  of  10,000 
nperea  at  230  volts  is  used. — A.  T.  L. 


carbonate;    An  impurity  of .     W.  Kohen. 

Chem.-Zeit.,  1914,  38,  898. 
"Tissroii  carbonate,  purified  so  as  to  yield  no  precipitate 
in,  silver  nitrate,  often  gn es  one  after  ignition.  The 
hor  has  found  this  to  be  due  to  tho  presence  of 
''••suun  chlorate,  which  is  formed  during  the  electrolytic 
eduction  of  caustic  potash  and  remains  in  the  carbonate 
»nufaotured  therefrom.— A.  T.  L. 


Magnesium  sulphate,  todwm  tulphait  and  sodium  photphatt ; 
Commercial   ttandardt  fur    dried  J.   I 

and  ('.  T.  Bennett.     1'roc.   Brit.   Pharm.  ConL,    I'M  I, 
23—24. 

d  magrwinm  sulphate  should  be  prepared  by  di 
the  crystalline  salt  at  100°  C,  till  it  baa  lost  about  a 
third  of  its  weight  and  contains  23  to  '■'•!  ,  II  0  Thi 
product  should  bo  readily  and  completely  soluble  in 
water.  Sodium  Bnlphate  oan  i»'  readily  dehydrated  by 
heating  for  two  hours  at  100°  ('.,  and  the  dried  salt  ahoald 
not  contain  more  than  5%  H,0.  The  same  limit  ahoald  bi 
adopted  for  sodium  phosphate  which  oan  be  prepared  by 
drying  tho  crystalline  salt  at  100°  <J. — F.  Siidn. 

Aluminium  hydroxide  ;    Some  reversible  hydroaols  derived 
from .     R.  P.  Rose.     Kolloid-Zeits.,  1914,  15,  1—  7. 

Precipitated  aluminium  hydroxide  if  washed  rapidly  and 
dried  slowly,  e.g.,  at  40° — 80°  C,  beoomea,  daring  the 
drying,  soluble  in  dilute  acetic  acid.     Prodnota  of  the 

composition,  Al,0„7 — OH jO,  give  very  viscous  solutions  ; 
from   Al,0„4-5H,0   to   A1,0„2-75H,0,    mobile,    faintly 

opalescent  solutions  aro  obtained,  and  from  Al2<  t,.l -'.HI  ,<  I 
downwards  solution  no  longer  takes  place.  Tho  most 
suitable  concentration  of  acetic  acid  is  6—8%  ;  above  40% 
of  acid,  normal  aluminium  acetate  is  formed.  The  solu- 
tions produced  arc  colloidal  in  character.  Propionic, 
bu lyric,  nitric  (N/20— N/35),  hydrochloric  (N/20— N/35), 
hydrobromic  (N/10 — N/20),  and  hydriodio  acid  (N/5 — 
N/12)  also  form  hydroaols  with  the  aluminium  hydroxide 
under  similar  conditions.  Sodium  and  potassium  sulphates 
produce  irreversible  coagulation  of  the  hydrosols,  but  tho 
coagulation  produced  by  boiling,  by  hydrochloric  acid,  or 
by  tho  aluminium  salt  of  the  acid  used  in  preparing  the 
hydrosol,  is  reversible,  the  coagulum  being  redissolved  on 
replacing  the  supernatant  liquid  by  water.  The  disperse 
phase  in  the  hydrosol  is  evidently  a  basic  aluminium  salt, 
and  the  view  is  expressed  that  tho  molecule  of  this  basic 
salt  is  ionised  to  a  certain  degree,  and  that  the  reversible 
coagulation  represents  a  phase  of  the  law  of  mass-action 
as  applied  to  the  solubility  product. — A.  S. 

Silicic  acid  gel;    Structure  of .     J.  S.  Anderson.     Z. 

physik.  Chein.,  1914,  88,  191—228. 

Experiments  on  the  repeated  dehydration  and  rc-hydra- 
tion  of  silicic  acid  gel  are  described,  together  with  similar 
experiments  using  benzene  and  alcohol  in  place  of  water. 
The  results  are  interpreted  in  accordance  with  Zsigmondy's 
view  (this  J.,  1911,  1050)  that  the  gel  is  permeated  by 
extremely  fine  capillaries  ;  the  average  diameter  of  tin- 
largest  capillaries  is  calculated  to  be  5-55  up,  and  that  of 
the  smallest  2-63  pp..  The  specific  gravities  of  the  gel 
substance,  of  the  dried  gel,  and  of  the  gel  saturated  with 
water  were  found  to  be  2048,  0-980  and  1-500  respectively. 
No  evidence  of  the  formation  of  hydrates  was  observed. 

— A.  S. 

Nickel  oxide  and- protoxide  ;     Tariff  treatment  of in 

Sweden.  Board  of  Trade  J.,  July  30,  1914.  [T.R.] 
A  Swedish  Royal  Decree,  dated  the  13th  May,  1914, 
providos  that  nickel  oxide  and  nickel  protoxide  shall  bl 
added  to  tho  list  of  duty-free  chemicals  included  under 
No.  1163  of  tho  Swedish  Customs  Tariff.  This  Decree  is 
to  take  effect  from  tho  1st  January,  1916. 

Acetic  acid  for  industrial  purposes  in  Belgium.     Board  of 

Trade  J.,  July  30,   1914.     [T.R.] 
A  Decree  of  the  Belgian  Minister  of  Finance,  dated  the 
17th  July,  provides  that  foreign  &  imported  into 

Belgium  by  manufacturers  who  aro  known  to  require  a.  ■ 
acid  in  their  manufacturing  processes,  may,  under  a  peg  nut 
issued  by  the  Administration,  be  admitted  at  the  following 
reduced  rates  of  duty  : — 

Acetic  acid  containing  in  pure  acetic  acid — 

40%  or  less.  3  frs.  per  hectolitre  (13d.  per  gall.). 

More  than  40%  up  to  60%,  41  frs.  per  hectolitre  (2d.). 

More  than  00%  up  to  80%,  0  frs.  por  hectolitre  (20d.). 

More  than  80%,  "i  frs.  per  hectolitre  (3Jd.). 

c 
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Acetic  acid  imported  at  those  reduced  rates  must,  before 
delivery  to  the  importer,  be  denatured  in  the  presence  of 
the  Customs  officers,  so  as  to  render  it  unfit  for  comestible 
purposes, 

[Note. — Hitherto  foreign  acetic  acid  for  industrial  pur- 
a  has  been  allowed  to  be  imported  free  of  Customs 
duty  by  virtue  of  Article  3  of  the  Law  of  the  11th  June, 
1  887,  and  the  Decree  of  the  13th  June,  1887.] 

Patents. 

Sulphuric  acid  :  Process  and  apparatus  for  th>  manufacture 

of .     J.  F.  Carmichael,  Liverpool,  and  F.  GuiUauine, 

Brussels.     Eng.   Pat.   15,679,  July  7,   1913. 

In  the  manufacture  of  sulphuric  acid  by  passing  the 
reacting  gases  through  a  series  of  independent,  vertical 
chambers,  alternate  chambers  are  left  empty,  whilst  the 
intermediate  chambers  are  filled  with  the  usual  packing 
materials  ;  the  consequent  expansion  of  the  gases  issuing 
from  the  packed  chambers  or  towers  results  in  consider- 
ably increased  yields. — O.  R 

Sulphuric     acid;      Process     of    manufacturing .     J. 

Lutjens,  Hanover,  Germany.     Eng.  Pat.  6617,  Mar.  16, 
1914. 

In  the  manufacture  of  sulphuric  acid  by  the  chamber  or 
tower  process,  the  supply  of  nitric  acid  to  the  Glover 
ti  iwer  is  regulated  by  an  electrically-controlled  thermometer 
situated  in  t  he  lead  chamber.  When  t  he  tern  perature  in  the 
chamber  falls,  owing  to  lack  of  nitric  acid,  an  electric 
circuit  is  closed,  operating  a  valve  which  admits  nitric  acid 
to  the  Glover  tower,  and  vice  versa. — 0.  R. 

Sulphuric  acid;    Water-spraying  device,  especially  for  the 

manufacture     of in     lead    chambers.     Harkortsche 

Bergwerke    und    Chem.    Fabriken    zu    Schwclm    und 
Harkorten  A.-G.     Ger.  Pat.,  275,388,  Nov.    16,  1913. 

The  spraying  device  (see  fig.) 
consists  of  a  casing  of  hard 
lead  in  two  parts,  a  and  6, 
screwed  together,  with  a  packing 
ring  in  between.  In  the  lower 
part  fits  a  glass  vessel,  k,  having 
a  central  opening  and  provided 
with  grooves  which  extend  from 
the  top  to  the  bottom  in  a  curved 
path  and  diminish  in  cross-section 
as  they  approach  the  central 
opening.  A  ball,  i,  of  glass  or 
the  like  rests  in  the  vessel,  k,  and 
] partly  closes  the  grooves.  The 
upper  part,  c,  of  the  device  is 
connected  with  the  water  supply 
and  then  flows  out  through  the 
grooves  mentioned,  issuing  from 
the  opening,  g,  in  the  form  of 
fine  spray. — A.  S. 
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Acetic   acid  from   acetylene  ;   Process  for  producing . 

Farbenfabr.  vorai.  F.  Bayer  und  Co.  Fr.  Pat.  467,515, 
Jan.  20,  1U14.  Under  Int.  Conv.,  Feb.  21,  1913. 
Acetylene  is  converted  into  acetic  acid  by  passing  it 
through  a  solution  of  hydrogen  peroxide,  persulphuric 
acid,  monopersulphuric  acid,  or  a  salt  of  one  of  these  acids,  ( 
in  presence  of  mercury  or  a  mercury  compound.  Example: 
A  current  of  acetylene  (10-8  parts  by  weight)  is  passed 
into  a  mixture  of  250  parts  of  20  to  30%  sulphuric  acid, 
100  parts  of  95%  ammonium  persulphate,  and  5  to  10 
(.arts  of  mercuric  oxide,  the  temperature  being  kept 
between  30°  and  40°  C.  The  resulting  liquid  contains 
24  to  25  parts  of  acetic  acid. — T.  F.  B. 

Acetic  acid  from  acetylene  ;  Electrclylic  process  for  producing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

467.778,  Jan.  27,  1914.     Under  "int.  Conv.,  March  27, 
1913. 
The  anodic  oxidation  of  acetylene  to'aeetic  acid  can  be 
ellected  in  a  satisfactory  manner  by  using  a  solution  of 


sulphuric  acid  or  other  acid  solution  as  electrolyte,  in 
presence  of  a  mercury  compound.  Example.  The  anode 
compartment  of  an  electrolytic  cell,  with  clay  diaphragm 
and  lead  anode,  is  filled  with  30%  eulphuric  acid  con- 
taining 1  to  2%  of  mercuric  oxide  :  the  cathode,  which 
may  be  of  lead  or  copper,  is  also  in  30%  sulphuric  acid. 
Acetylene  is  introduced  into  the  anode  compartment  at 
the  rate  of  48-5  grms.  per  hour  for  every  100  amps.  The 
current  used  may  be  5  to  15  amps,  per  sq.  decimetre  of 
anode  surface  at  3  to  4-5  volts,  and  the  electrolyte  is  kept 
at  30°  to  40°  C.  The  yield  of  acetic  acid  amounts  to  0-5 
kilo,  or  more  per  litre  of  anolyte  in  24  hours. — T.  F.  B. 

Salt  for  culinary  purjmscs.  G.  YV.  Malcolm,  Northwieh,  and 
The  Salt  Union  Ltd.,  Liverpool.  Eng.  Pat.  29,053 
Dec.  16,  1913. 

Common  salt  is  moulded  in  the  form  of  cubes,  blocks,  or 
the  like,  each  of  which  contains  a  predetermined  quant  it  v 
of  salt  (where  the  amounts  of  salt  used  are  in  tablespoonfuls, 
cupfuls,  etc.,  etc.),  suitable  for  culinary  purposes. — 0.  R. 

Rare  earth  metals  ;  Process  for  the  manufacture  of  compounds 

of  the .     Gebr.  Siemens  und  Co.,  Berlin-Lichtenberg, 

Germany.     Eng.   Pat.   8015,  March  30,   1914.     Under 
Int.  Conv.,  April  1,  1913. 

Rare  metals  are  rapidly  precipitated  from  their  solutions 
as  fluorides,  by  the  addition  of  ground  fluors]>ar  and  a 
little  hydrochloric  acid,  the  mixture  being  preferably 
heated  and  stirred.  Ground  apatite  may  be  used  instead 
of  fluorspar,  phosphates  of  the  earths  being  precipitated. 

—0.  R. 

Magnesium  carbonate  from  magnesian  limestone  ;  Process  of 

manufacturing  .     F.  S.  Young,  Newark,  N.J.     U£ 

Pat.  1,101,772,  June  30, 1914  ;  date  of  appL,  Oct.  6, 1909. 

Magnesian  limestone  is  calcined,  hydrated,  suspended  in 
water,  and  carbonated  at  atmospheric  pressure,  with  the 
formation  of  magnesium  bicarbonate  solution  and  the 
precipitation  of  calcium  carbonate. — 0.  R. 

Amalgams  of  alkali  and  alkaline-earth  metals  ;  Process  for 

the  decomposition  of .    M.  Helbig.    Ger.  Pat.  275,047, 

Aug.   17,  1913. 

In  the  electrolytic  production  of  alkali  and  alkaline-earth 
hydroxides  with  the  aid  of  mercury  cathodes,  the  decum 
position  of  the  amalgam  is  accelerated  by  the  additioi 
thereto,  or  to  the  reaction  liquid,  of  small  quantities  o 
vanadium,  molybdenum,  or  tungsten,  alone  or  distributi  i 
on  a  suitable  support,  or  in  the  form  of  an  alloy  or  chemiea 
compound.  Under  these  conditions,  the  amalgam  is  do 
composed  as  rapidly  as  it  is  funned,  and  a  nearly  theoretics 
current  yield  can  be  obtained  with  a  relatively  sniul 
quantity  of  mercury  and  in  a  simple  form  of  apparatus 

— A.  S. 

Barium    aluminate  ;    Process  for    obtaining .     C.    A 

Beringer.     Ger.  Pat.  275,287,  March  5,  1913. 

A  mixtuke  of  barium  sulphate,  a  substance  containin 
aluminium  silicate,  and  a  reducing  agent  is  heated  for 
long  time  to  bright  redness  with  burnt  lime  or  limi 
or  substances,  e.g.  calcareous  marl,  containing  the  Bami 
in  order  to  convert  the  silica  into  calcium  silicate.  F< 
example  a  finely  powdered  mixture  of  :  clay  100,  hca\ ' 
spar  84,  carbon  35,  and  slaked  lime  120  parts  is  heated  f< 
8  hours  at  1200°  C.,  and  barium  aluminate  is  extract* 
from  the  product  by  Iixiviation  with  water.  The  rendu 
calcium  silicate  is  suitable  for  use  in  the  manufacture  i 
cement. — A.  S. 

Thionyl  chloride;  Manufacture  of .     P.   A     Mi 

London.     From  Farbenfabr.  vorm.  F.  Bayer  und  CV 
Elberfeld,  Germany.     Eng.  Pat.  27,830,  Dec.  3,  1913. 

Thionyl  chloride  is  obtained  by  the  interaction  of  sulph 
or  sulphur  monochloride  with  chlorine  and  ohlorosulphoi 
acid  or  of  sulphur  dichloride  with  chlorosulphonic  aci 
with  or  without  addition  of  a  catalyst,  such  as  antiuie. 
trichloride  or  mercuric  chloride. — A.  S. 
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Thimu/I  chloride.  ;  Manufacture  of .    Farbenfabr.  vorm. 

K.  Bayer  und  Co.     Ger.  Pat.  275,376,  April  16,  1918. 

Tmom  i  chloride  is  produced  by  the  interact  ion  of  sulphur 
brioxidc  and  sulphur  dichloridc  at  the  ordinary  tempera- 
ture and  pressure,  in  presence  "f  suitable  catalysts,  '.;/., 
antimony  trichloride,  mercuric  chloride,  or  other  chlorides 
"f  heavy  metals.     A.  S. 

Hydrogen    peroxide   solutions;   Process  for   preventing   the 

decomposition  of .     A.  Farago  and  rJ.  Gonda.     Ger. 

Pal  275,440,  Oct.  20,  1913.  Under  Int.  Conv.,  April  30, 
1913. 

Tin:   Bolutions   are   saturated    with   oxygen   and    kepi    in 

i  hmd  vessels  in  which  a  high  pressure  is  maintained  by 

means  of  a  'jus.  preferably  oxygen.     A.  S, 

Hydrogen  peroxide;  Process  for  increasing  the  stability  of 

in  neutral  liquid  or  solid  media.     K.  Merck.     Oer. 

Pat.  275,499,  June  1.  1912. 

Cut  stability  of  aqueous  solutions  of  hydrogen  peroxid 

if  solid  compounds  containing  loosely-combined  hydrogen 
leroxidc  is  increased  by  addition  of  small  quantities  of 
teatral  acyl  esters  of  aminohydroxycarboxylic  acids. 
i-Benzoylhydroxy-^-dimethylaminoi8obutyric  acid,  henz- 
niiii'.  and  a-benzoyl-/i-piperidopropionic  acid  arc 
paoiaTly  suitable.-    A.  S. 

Separation    of    oxt/gen    from .     L.     Bergfeld, 

Durlach,  Germany.     Eng.  Pat.  21,211,  Sept.  lit.  1913. 

V.k  object  of  the  invention  is  to  obtain  oxygen  from  the 
ir.  Nitric  acid  vapours  arc  passed  over  heated  sulphuric 
'iil  to  form  oxygen,  water,  and  nitrosyl  sulphuric  acid  ; 
he  last-named  is  treated  with  water  to  form  sulphuric  acid 
ml  nitrous  anhydride,  nitric  acid  being  reformed  from 
be  nitrous  anhydride  by  mean*  of  water  and  atmospheric 
ygen.     The  equations  are  :    2HNO„=2NO,+H10+0  J 

L,HJSO,+2NO,  =  2HO.SO!.0(NO)-f-H20  +  0; 
ffiO.SO,.0(NO)+HaO=2H,S01+N10,j  and 

l,4-H,0  =  2HNO,.  The  cycle  of  reactions  is 
irried  out  continuously  in  a  system  of  refractory  and 
id-proof  tulies,  acting  as  heat  interehangers  on  the 
■miter  current  principle,  the  tubes  being  preferably 
kofced  with  quartz  grains  or  the  like,  which  offer  resistance 
•  the  flow  of  fluids,  and  facilitate  the  interchange  of 
aat— 0.  R. 

'ilphuric    acid    anhydride  :     Process  for    producing 

according  to  the  contact  process.  11.  von  Kcler  and 
A.  Weindcl,  Levorkusen,  Germanv,  Assignors  to  Genera] 
Chemical  Co.,  New  York.  C.S.'Pat.  1,102,670,  July  7, 
1914.     Date  of  appl.,  Juno  23.  1913. 

se  Fr.  Pat.  460,074  of  1913  ;  this  J..  1914,  22.— T.  F.  B. 

inc  till/, lull,    solution  ;     Preparing  pure .     S.   Araki, 

Japan.  Eng.  Pat.  15,540,  Julv  5,  1913.  Under 
Int.  Conv..  Sept.   8,    1912. 

B  ft.  Fat.  464,038  of  1913  :   this  J.,  1914.  484.— T.  F.  B. 

Purification    if    mixtures    containing .      C. 

snd  A.  Mittasch,  Assignors  to  Badische  Anilin 
unci  Soda  Fabrik.  Ludwigshafen  on  Rhine.  Germany, 
1  8,  Pat.  1,102,715,  Julv  7.  1UU.  Date  of  appl., 
June  20,  1910. 

:e  Fr.  Pat.  418,059  of  1910  ;  this  J.,  1911.  26.— T.  F.  B. 

Production    of .     51.     Engelmann    and 

B.  ilerkel,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und 
Iberfeld.  Germanv.     U.S.  Pat.  1,102,892,  Julv  7, 
1914.     Date  of  appl.,  Feb.  27,  1912. 

-    Pat.  2311  of  1912  ;  this  J.,  1912,  900.— T.  F.  B. 

W  und   sulphates;     Process   of  producing .     C. 

Hansen.  Leverkusen,  Assignor  to  Farbenfabr.  vorm. 
F.    Bayer    und    Co.,    Elberfeld,    Germany.     I'.S.    Pat. 

2,911,  July  7.  1914.     Date  of  appl..  June  30,  1913. 

EGer.  Pat. 264,920 of  1912; this  J.,  1913,106S.— T.  F.B. 


Cream    of   tartar t     Manufacture    of .     II.    Canton! , 

Voghera,  Italy,  and  .1.  Chautemt  and  E.  Degrange, 
Assignors  to  Cantoni,  Chautems  et  CSe,,  and  B.  Da 
grange,  Geneva,     I'.s.  Pat,   1,103,068,  Julj    u    1014 

Hate  of  appl.,    Feb.   8,    1912. 

Si  i    IV.  |>at.  IJ.i.7ll  of  1911  ;  this. I.,  1011,066.    -T.  K.  II. 

Reducing  agents;  Process  for  making  stabU  — from 
rapidly  oxidisabli  substances  which  an  difficult  to  use, 
njeh  as  sodium,  potassium,  calcium,  phosphorus,  and 
similar  substances.  P.  Goldstein.  Fr,  Pal  166,868, 
Deo.  L':i.  1913.      Under  Int.  Conv.,  Deo,  23,  1812. 

See  Ger.  Pat.  208,057  of  1912  ;  this  J.,  1911,  201.— T.  F.  B. 

lias,  exchanging  substances  containing  silicic  add,  alumina, 

und   basis;     Proa  ss  for    making .      Permutit-Akt.- 

Gos.  Fr. Pat.  467,300,  Jan.  14,  1914.  Under  Int.  Conv., 
April  30,   1913. 

See  Eng.  Pat.  1039  of  1914  ;  this  J„  1914,  640.— T.  I'\  B. 

II ndrogen  peroxide  solutions;  Process  for   preventing  the 

decomposition    of .     A.  Farago    and     H.    Gonda. 

Fr.  Pat.  467,103,  Jan.  8,  1914.  Under  Int.  Conv., 
April  30,    1013. 

Ske  Gcr.  Pat.  275,440  ;  preceding. — T.  F.  B. 

Hydrogen  peroxide;    Cathodic  manufacture  of in  an 

electrolyte  containing  oxygen  or  gas, s  cmilaining  oxygen. 
Henkel  and  Co.     Fr.  Pat.  4117.223,  Jan.  12,  1914. 

See  Eng,  Pat.  754  of  1914  and  Ger.  Pat.  273,269  :   this  J. 
1914,  644,  693.— T.  F.  B. 

Hydrogen;     Producing and    apparatus    therefor.     ''. 

Boseh,  Assignor  to  Bad;scho  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat.  1.102.716, 
July  7,  1914.     Date  of  appl.,  July  7,  1913. 

See  Eng.  Pat.  2096  of  1913  ;  this  J.,  1913,  1156.— T.  F.  B. 

Hydrogen  ;     Process  for    producing   pure .     Badische 

Anilin  und  Soda  Fabrik.  First  Addition,  dated  Dec.  26, 
1913,  to  Fr.  Pat.  439,262,  Jan.  22,  1912.  Under  Int. 
Conv.,  .May   16,  1913. 

See  Eng.  Pat.  14,509  of  1913  ;  this  J.,  1914,  256.— T.  F.  B. 

Nitrogen  and  oxides  of  nitrogen  ;    Process  for  the  simul- 
taneous production  of .     Farbwerke  vorm.  Meister, 

Lucius,  und  Briining.  First  Addition,  dated  Dec.  8, 
1913,  to  Fr.  Pat.  453,845,  Jan.  31,  1913.  Under  Int. 
Conv.,  Dec.  12,  1912. 

See  Eng.  Pat.  28,737  of  1913  ;  this  J.,  1914,  483.— T.  F.  B. 

Nitrogen  compounds;    Process  and  apparatus  for  making 

.     A.  H.  Lvmn.     Fr.  Pat.  467,592,  Jan.  22,  1914. 

Under  Int.  Conv..  Jan.  22,   1913. 

See  Eng.  Pat.  1851  of  1913  ;  this  J.,  1914,  244.— T.  F   B. 
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Glass     [rod]     manufacture;      Apparatus    for .      The 

British   Thomson-Houston    Co.,    Ltd.,    London.     From 
General  Electric  Co..  Schenoctadv,  N.Y..  I  .S.A.      Eng. 
Pat.    17.602.  July  31,    1013. 
A  NUMBER  of  gripping  devices  travelling  continuously  up 
and  down  above  a  bath  of  molten  glas  initial 

length  of  solidified  glass  rod.  which  has  been  started  by 
means  of  a  bait,  and  draw  it  upwards.  Towards  the  end 
of  the  upward  travel  of  each  of  the  carriages,  on  "Inch  the 
gripping  devices  are  mounted,  means  are  actuated  for 
severing  the  red  below  the  point  where  it  is  gripped,  and 
the  detached  length  of  glass  rod  is  swung  ovei  thi 
the  machine  and  deposited  in  a  receiver.  The  gripping 
devices  then  descend  and  remain  open  until  they  come 
into  position  again  on  the  upward  path,  and  seize  a  fresh 
rod  of  glass,  which  is  already  held  and  being  drawn  up- 
wards by  a  gripping  device  higher  up. — 0.  R. 
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Furnace  for  melUng  glass  or  neUOs.     J.  ^"f^'fff 
cinelle-Charleroi,  Belgium.     Eng.  Pat.  29,813,  Dec.  .7, 

fa  a  tilting  furnace  for  melting  glass  or  «^  •**■£££ 
head  is  arranged  at  each  end  of  the  hearth,  and  is  water- 
jacketed  around  the  port,  which  communicates  with  the 
LasC pIv  Hue  «xed  in  the  axis  of  rotation  of  the  furnace. 
KX5  connection  is  fixed  to  the  water-jacket  tc .secure 
a  tdttht  joint,  and  another  port  is  provided  in  the  head 
comm .meat, ng  with  a  movable  and  detachable  hot  air 
flue       heTatter  is  secured  to  the  head,  and  communicates 
fn  tun  with  the  conduit  of  one  of  the  regenerators,  through 
a   c,   nection   ensuring   a   tight   joint    whatever   be     he 
position  of  the  furnace.     To  form  such  a  connection,  the 
fateral  faces  of  the  water-jacket  are  enclosed  in  a  frame  of 
asbestos  sheets  secured  to  the  upper  portion  of  a n e  a 
frame,  the  lower  edge  of  which  rests  in  a  p^«^ 
sand,  two  of  the  faces  of  the  jacket  ^..^X^ 
beine  so  curved  as  to  remain  in  contact  with  the  ec^es  oi 
the  a'b^s  frame,  whatever  be  the  P^^^^h 
flue      Bv  this  means  communication  between  the  neartn 
and  the  regenerators  is  ensured  during  t.lting  as  well  as 
during  melting. — O.  R. 

TMn-walkd  articles  from   substances  other  than  clay,  bat 
hi,h  can  be  moulded  and  bum,  >«  a  sundar  manner  to 

;r„„„v     Materials;      Ma^facU r e    of    »«| .    E.  , 

Podszus.  Ger.  Pat.  274,847,  April  19,  1912. 
The  process  is  for  the  preparation  of  thin-walled  articles 
from  such  substances  as  thoria.  z.rcoma,  rare  earth, 
alumina  silica,  boron  nitride,  and  carbon.  A  permanent 
nl  made  of  material  having  a  low  coefficient  of  expan- 
rioniB  u"ed.  It  is  coated  first  with  a  thin  layer  of  paraffin 
cereshi  wax,  or  ozokerite,  and  then  with  a  layer  of  the 
re  ractorv  substance  previously  made  into  a  thin  paste 

l^r  of  Xclorv  material,  or  a  layer  of  gelatin,  collodion 
£fh*  like  mav  be  applied  before  the  refractory  material. 
I  he  aver  of  gelatin  or  collodion  be  made  sufficiently 
hick  it  mav  be  withdrawn,  after  removing  he  inter- 
mediate layer,  and  will  then  itself  serve  as  a  mould—A.  S 

JUum^n^s:     Method    a  d    bat^or    **«£ 

£ Z9C^  Co    Pirtsburg      »*«»  No-  13.760  July  7 
f914    c!f  U  S.  Pat.   1,097,600.  May  19,   1914.     Date  of 
appl.',  June  9,  1914. 
See  this  J.,  19H,  693.-T.  F.  B. 

"%%£ r  sat  exsst  iS%*Li' 

Conv.,  Jan.  30,  1913. 
See  Eng.  Pat,  29,813  of  1913  ;  preceding.-T.  F.  B. 

Porcelain  and  similar  substances!  Apparatus  for  baking 
__  in  continuous  furnaces  until  movable  hearths.  E.  G. 
Faugeron.  Assignor  to  Soc.  Anon  des  Faieneenes  de 
CreU  et  Montereau.  Montereau  France  US.  Pa  . 
1,103.184,  July  14,  1914.     Date  of  appl.,  Oct,  11.  1911. 

See  Fr.  Pat,  421,765  of  1910  ;  this  J.,  1911,  424.— T.  F.  B. 


iroorf:  Preliminary  work  in  fire- proofing  — — .  RE.  Prince. 

Proc.  Amer.  Wood  Preservers'  Assoc,  1914,  lo8—  li_. 

The  apparatus  for  testing  inflammability  consisted  of  a 

quartz  cylinder.  3  ins.  in  diam.  and  10  ins.  long  wound  with 

nichrome  ribbon  of  high  electrical  resistance  and  insula  ed 

with   asbestos.     The   apparatus   was   heated   electrically. 

natural  draught  was  used,  and  the  temperature  of  the  air 

inside  the  cvlinder  indicated,'^"  a  thermocouple  pyrometer 

Test  pieces,"  11  ins.  square,  by  4  ins.  long,  were  impregnated 

with  concentrated  solutions  under  100  lb.  pressure  per  sq. 

in   The  pieces,containing  6%  of  moisture  were  placed  in  the 

cylinder  previously  heated  to  200'  C.  and  allowed  to  remain 

until  the  gases  ignited  at  a  small  pilot-light  1  inch  above  the 

test-piece   and   set  fire  to  the  wood  or,  in  default,  for  M 

mini      The  tests  were  repeated  at  temperature-increments 

of  50°  C      If  the  wood  ignited  the  time  was  noted  and  the 

piece  dropped  into  a  chamber  below  the  cylinder;   it  was 

allowed  to  burn  for  3  mins.  and  the  loss  of  weight  recorded 

Of  untreated  woods  tamarack  was  the  most  resistant  and 

redwood    next,     Of   the    chemical   impregnating   agents. 

oxalic    acid,    sodium    carbonate    and    bicarbonate    were 

inefficient  in  retarding  combustion  and  weakened  the  wood. 

Ammonium  salts  were  most  effective,  while  borax    WM 

also   of  considerable   value.— J.  F.  B. 

Wood  preservatives  [creosote  oil]  ;   Report  of  the  Co,, 
on  Proc.  Amer.  Wood  Preservers    Assoc,  1914. 

58—76. 


IX.— BUILDING  MATERIALS. 

Portland  cement  raw  materials  ;    Burning  tests  of  Philip- 

i""l A.  P.  West  and  A.  J.  Cox.     Philippine  J. 

Sci.,  1914,  9,  79—102. 
Rbwwt  made  in  an  experimental  gas-fired  stationary  kiln, 
from  local  materials  (chiefly  limestone  and  volcanic  tuff), 
mixed  so  that  the  ratios,  SiO,  :  R203  and  CaO  :  (bi02+ 
R  00  and  the  cementation  index,  are  within  the  usual 
technical  limit*,  was  found  to  be  sound  and  of  h.gh  specific 
gravity  and  tensile  strength.—  t.  bODN. 


The  definition  of  creosote  oil  is  revised  and  comprMM 
aU  distillate  oils  boiling  between  200°  and  400'  C,  obtain,, 
bv  direct  distillation  from  tars  consisting  principally  < 
compounds  of  the  aromatic  series  and  containing  well- 
defined  amounts  of  phenoloids.  The  most  import*,, tta  - 
are  •  those  for  moisture,  specihc  gravity  ami  dist  Uatiw, 
Additional  tests  are  :  for  free  carbon,  tar  acids,  s.dphona- 
tion  ■  the  Hempel  distillation  test,  refractive  indices  and 
specific  gravities  of  the  fractions.  These  tests  are  described 
n  detail  with  the.  apparatus  employed.  All  temperature 
observations  must  be  made  with  a  standard  thermome too 
specified  dimensions,  length  of  stem  from  0  to  400  I 
295  mm.,  bulb  14  mm.  long  and  6  mm.  in  diani.  Readings 
to  be  uncorrected.  No  recommendations  have  yet  been 
formulated  as  to  standard  specifications  for  creosote  Oil* 
but  the  specifications  enforced  by  several  consumers 
association^  are  reprinted  collectively  for  comparison.  ^ 

Creosote  in  well  preserved  timbers  ;  Quantity  and  character  0 
C'_      o AUenian.     Proc.    Amer.    Wood   Preservers 

Assoc,  1914,  88—96. 
The  creosote  oils  extracted  from  timber  which  had  been  ■ 
use  many  years  showed  an  average  of  32-9%  °«.d  st"!:! 
below  270°  C.  and  66'8  of  oils  of  high  boiling  point      Th 
defects  of  most  modern  creosote  preservatives  are  defio«n 
fn  basL  oils  of  high  boiling  point  and  the  -^stitfon 
these  of  tar  or  other  viscous  substances.     Lnder  prop' 
condtton.  of  distillation  a  stable  heavy  creosote  «M£g 
1-101   could  be  manufactured  from  coal  tar.  contain,, 
nothing  which  boils  below  210°  C,  ;   for  general jpurpoa 
not  mo°re  than  50%  of  the  total  should  distil  below  3UK 
and  for  wood-paving  blocks  not  more  than  3.    „ 
qualities  demanded  are  penetrating  power,  s tab   ■ 
preservative    and    water-proofing    value.     All  these  a 
-  possessed,  in  a  high  degree  by  pure  heavy  «, ,- 
Tar  has  a  very  low  penetrating  power,  even  when  lnjeci 
It  a  htgh  lenfperature.  and  wood  treated  w,.    a - 
shows  a  separation  of  the  components  :  oil,  tar   ndo»r 
at  the  margins  of  the  close-grain  rings.   As  regards  rtabd. 
losses  occur  owing  to  volatilisation  .extraction byw* 

and  crystaUisation  in  wood  ^nlt.rf"2'fc 
oils      Preservative  value  may  depend  on  direct  ant  . 
action  or  permanent  adhesion  of  a  stable  oil-coating  to 
wa  l°s  of  tile  minutest  cells  ;  externa. filmmgwithou 
tration  is  of  little  account,     In  the  light  ^twjfijg 
constituents    predominate    but    are   ^™   'S^, 
soluble  in  water.     The  heavv  oils  are  sufficiently  ncli  in 

on  the  complete  coating  of  the  cell  walls  with  an  oil>      1 
which  excludes  moisture— -J .  *  -  i>. 
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I  tttstry  ;    Ust   of  refined  coal  tar  in  the . 

II    ron  Schrcnk  and  A.   L.   Kammeror.     Proo.   Amer, 

\\  ood   I'r.-rn,^'  Assoc.,   1914,  Dfl     I  la 

The  efficion  \  and  permanence  of  the  preservative  effect 
»otc  nils  depend  on  the  proportion  of  oils  boiling 
235   ('.,  and  this  corresponds    inversely    with    the 
ration  in  open  dishes  or  in  timber  test  I 'locks. 
The  best    results   are  always  obtained  with  a  heavy  oil 
equivalent  to  the  No.  I  specification  of  the  limr.  Railway 
Bog.  Assoc,  but  tlic  supply  of  such  oils  is  limited  and  far 
short  of  the  demand.     The  blending  of  a  small  proportion 
of  refined   coal-tar  enables  inferior  oils  to  I"-  used  with 
itisfaetorv  results,  as  regards  permanence,  than  are 
obtained  with  such  oils  in  the  pure  state.      Eighty  parts 
of  the   inferior  creosote  oil   should   he  thoroughly   mixed 
with  20  parts  of  coke-oven  coal-tar.  containing  not  more 
than  5     '•",,  of  carbon,  at    180    F.   (83    C.)  and  the  tem- 
Mtaturc  of  the  mixture  during  impregnation  should  not  be 
M0«  this.     The  penetrating  power  of  the  mixture  is  not 
lees  than  that  of  creosote  oil  if  the  time  under  pressure 
!»•  slightly  inereascl.     The  separation  of  the  tarry  com- 
ponents from  the  oil  in  the  pores  of  the  wood  is  denied 
ami  the  superior  retention  of  the  oil  is  proved  experiment- 
'    F.  15. 

Wood-preserring  industry  in  the  United  Stati  j,  1913.    Board 
of  Trade  J.,  July  23.  L914.     |  I  r. 

Retirns   from   93   wood -preserving   plants,   of   which   58 

menial   plants  and  35   private   plants    (of    these 

M are  operated  by  railway  companies),  show  thai   in  1913 

these  plants  treated   153,613,888  cubic  ft.  of  material,  or 

norethanin  1912.  The  total  consumption  of  creosote 
oil  by  these  plants  in  1913  was  108,373,359  (American)  galls., 
anincrea.se  of  29-5%  over  the  previous  year  ;  the  consump- 
tion   of    nu'    chloride    amounted    to    2ti.4tili.803    lb.,    an 

i  of  27-5%.  and  of  miscellaneous  liquid  presen 
3,885.73$  galls.,  an  increase  of  26-4%.  The  quantity  of 
creosote  imported  in  1913  was  62%  of  the  total  amount 
used.  New  plants  for  the  manufacture  of  creosote  oil 
are.  however,  being  erected  in  the  middle  west  and.  if 
present  plans  materialise,  should  add  about  10,000,000 
gallons  annually  to  the  available  supply  of  creosote. 


Patents. 

Kilnsor  ovens  for  calcining  lime,  r<  mt  nt,  and  other  material. 
F.  i  rosland.  Liscard.  Cheshire,  and  R.  Booth,  London. 
■tag.  Pat.  22.173.  Oct.  2,  1913. 

!o  prolong  the  life  of  the  lining  of  vertical  shaft  kilns,  and 
o  preheat  the  material  before  calcination,  the  kiln  lining 
B  oval  or  elliptical  in  shape  from  the  gas  ports  upwards  to 
i  desired  |K>int.  the  wall  itself  being  vertical  :  from  the 
lpper  end  of  the  vertical  wall  to  a  desired  point  higher  up, 
he  lining  is  twisted  in  the  shape  of  a  spiral,  and  from  the 
ipper  end  of  the  spiral,  the  section  of  the  kiln  becomes 
ircular.  finallv  widening  into  hopper  form  at  the  summit. 

— 0.  R. 

'oaf;     Process  for    preferring .     W.    Lichty.     Ger. 

Pat.   274.oii2.  July  23,  1913. 

-  impregnated  with  solutions  of  lead  chloride  and 
'rcuric  chloride,  which  mar  be  applied  consecutively  or 
unultaneouslv.— T.  F.  B. 


'mtnt :    Process  of  and  furnace  for  manufacturing . 

I.  P.  Basset,  Montmorencv,  France.     Eng.  Pat.  15.til2. 
•luly  7.  1913. 

«Fr.  Pat.  457.511  of  11112:   this  J.,  1913.  1012.     Refer- 
ioe  is  directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4.  of  the 
ind    Designs  Act.    1907.   to   Eng.   Pats.   9545  of 
•*W  and  24,620  of  1909.—  T.  F.  B. 


cess  for  obtaining  barium  aluminate.     Ger.  Pat.  275.287. 
JSee  VII. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cyaniding ;    Calcium  hydroi  d<  fur •.     H.   K.   Heads. 

Eng,  and  Min.  J.,  191 1.  98,  62 
Slaked  lime  prepared  by  rotating  quioklime  crushed  to 
pea-size  in  a  steel  drum  with  slight  excess  of  water,  and 
sifted  from  the  coarse  pun.  lee,  is  preferable  to  quioklime. 

U.  R,  8. 

r  ami  zinc;    .V.  .;■  researcAea  on  the  alloys  of . 

L.  Guillet.     Bull.  Hoc.  d'Encour.,  1914.  121,  It—  56. 
A  series  ,>f  pure  Cu-Zn  alloys  with  Co  from  56  to  100% 

was  subjected   to   nieehaiu.il    i      :      after   i"llin_'.   in 

cases  after  rolling  and  drawing,  and  also  after  working  and 
annealing.     The  annealed  sample-  >h  rwed  a  sun  pie  relation 

between  the  tensile  strength  and  the  BrineU  hardness. 

Rolling  (hot  and  cold)  had  a  considerable  influence  on  the 
properties  of  the  alloys,  but  the  effects  wore  eliminated 
by  annealing.  Quenching  increased  the  hardness.  Fur 
industrial  use.  allocs  with  not  less  than  72".,  Co  aro 
recommended. — T.  .St. 

Bronzes ;      Three-metal .     A.    M.     Blow.     Met.     and 

(hem.   Eng.,   1914.  12,  4b  1 — Hi7. 

A  DESCRIPTION  of  the  ternary  systems  :  copper-tin  with 
lead,  zinc,  phosphorus,  manganese  and  aluminium. 
Li  ml  imparts  plasticity  to  bronze,  and  diminishes  hardness 
and  temperature  changes  ("imparts  a  lower  mutual 
freezing  point").  Microscopic  examination  shows  that 
the  lead  is  distributed  throughout  the  mass.  Segregaf  ion, 
t.  ■  which  bronzes  rich  in  lead  are  liable,  is  prevented  by  the 
addition  of  1%  Xi,  sulphur  added  in  the  form  of  galona, 
phosphorus,  or  arsenic.  A  small  addition  of  zinc  does  not 
materially  alter  the  structure  of  bronzes;  whilst  ductility 
and  tensile  strength  are  slightly  increased.  Bronzes  con- 
taining zinc  are  more  easily  forged  and  cold-rolled  and  less 
readily  corroded  by  sea-water.  Phosphorus  may  exist 
entirely  as  solid  solution  (up  to  1  %)  or  as  Cu3  P  ;  it  greatly 
increases  the  hardness  and  resistance  to  wear,  whilst 
impairing  the  tensile  strength,  elasticity  and  elongation. 
The  maximum  in  commercial  bronzes  is  about  08°o  P,  with 
about  8%  Sn.  The  valuable  properties  of  manganese 
bronze  are  its  strength  and  non-corrodibility  ;  commercial 
products  often  contain  more  aluminium  than  manganese. 
True  aluminium  bronze  seldom  contains  more  than  11% 
Al;  it  is  useful  in  casting,  though  it  shrinks  considerably. 
The  addition  of  tin  increases  its  ductility. — \V.  R.  S. 

Lead,  copper,  zinc,  tin,  aluminium,   nickel,   mercury,  and 

silver;    World's    production    of .     Board    of   Trade 

J.,  Aug.  6,  1914.     [T.R.] 

A'  i  ordixo  to  a  statistical  summary  and  report  compiled 
by  the  "  Metallbank  und  Metallurgisehe  Gesellschaft." 
Frankfort-on-Maine.  the  total  production  of  these  metals 
during  the  last  three  vears  has  been  : — 


1911. 


1912. 


1913. 


Metric  tens. 

1,136,000 

893,800 

902,100 

117.  lion 

15,000 

4. ion 

Metric  tons. 

1,181,800 

1,018 

977,900 

124,700 

28,500 

7.74.". 

Metrii 

->;.700 

Zinc     

99; 

Tin 

Aluminium     

Nickel 

128 

- 
30.000* 
♦,200 

silver,  line     

•Estimate. 1. 

Steel  production  in  the  United  Statu.     Eng.  and  Min.  J., 

Aug.  1,  1914.  [T.R.] 
The  Statistical  Bureau  of  the  American  Iron  arc.  - 
Association  states  that  the  production  of  steel  in  the 
United  States  in  1913  was  the  largest  ever  reported.  A 
further  decrease  in  the  make  of  Bessemer  or  converter 
steel,  and  a  large  increase  in  open-hearth  steel,  chiefly 
basic  metal,  are  noteworthy. 

d2 
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The  production  in  1912  and  1913  was  : — 

1912. 

1913. 

Open-hearth 

Crucible 

Ions. 
10.327.901 
20,780,723 
121,517 

18.311!! 
2.853 

Tons. 

0.545.706 

21,599,931 

121,226 

30.180 

3,831 

Total 


31,251.303  31,300,874 


Included  in  the  open-hearth  steel  are  1,255,305  tons 
made  by  the  acid  process  and  2,210,718  tons  produced  by 
the  duplex  process,  made  from  metal  partly  treated  in 
Bessemer  converters  and  finally  purified  in  open-hearth 
furnaces.  This  is  an  increase  of  772,064  tons  over  the 
previous  year. 

In  1913  the  production  of  steel  treated  with  ferro- 
vanadium,  ferrotitanium,  nickel  and  other  alloys  was 
714.357  tons,  a  decrease  of  78,144  tons  from  1912.  The 
total  included  74,924  tons  Bessemer  steel,  213,404  acid 
open-hearth,  386.4S6  basic  open-hearth,  28,279  crucible  and 
11.264  tons  electric  and  miscellaneous  steel. 

At  the  close  of  1913  there  were  30  plants  equipped  to 
make  steel  by  the  standard  Bessemer  process  and  80  by 
the  Tropenas  or  other  modifications  of  that  process. 
There  were  119  basic  and  93  acid  open-hearth  plants,  29 
of  them  being  equipped  to  make  both  acid  and  open-hearth 
steel.  There  were  1 10  crucible  steel  plants  and  19  electric 
plants. 

Mineral  output  of  the  Philippine  Inlands  in  1913.     Board 
of  Trade  J„  July  30,  1914.     [T.R.] 

The  following  statistics  have  been  obtained  from  the 
Mines  Department  of  the  Bureau  of  Science  of  the  Philip- 
pine Islands  showing  the  mineral  output  of  the  islands  in 
1913,  as  compared  with  1912  : — 


1913. 


Quantity      Value.         Quantity.      Value. 


metric  tons 
fine  ounces  | 


Iron     . 

Silver  . 

Gold    .. 

Coal    . .  metric  tons 

Clay  products     .... 

Lime   . .  metric  tons 

Sand  anil  gravel 

cubic  metres 
Stone 
Salt     . .  metric  tons 


141 
7,121 

27  .582 
2.720 


Dollars. 

24,636* 
4.332 
.'.70.212 

10,100 
226,500 

46,013 

234.375 
325.525 
287,255 


I     Dollars. 
227      I       32.235* 
Not  stated,  Not  stated 

42.011     !    868,362 
Not  stated    Not  stated 
',    230,000 
11,050  51,350 


689.011 

197,039 

19,500 


297.823 
175.02m 

--:.; 


*  The  stati>tics  for  iron  represent  the  quantity  and  value  of  iron 
castings,  mostly  ploughshares. 

Mineral  products  mined  or  manufactured  but  not  sold 
at  the  end  of  each  year  are  not  included  in  the  foregoing 
figures. 


Mineral   production    of   Canada    in    1913.     J.    McLeish. 
Min.  and  Eng.  World,  July  18,  1914.     [T.R.] 

The  preliminary  report  on  mineral  production  in  Canada 
in  1913  shows  a  total  value  of  S144,031,047,  made  up  as 
shown  in  the  following  tabic  : — 

Metallic. 
Product.  Quantity.         Value. 

Copper,  at   15.269  cte.,  lb 76,975,832  811.753.440 

Gold,  oz 784,525  16,216,131 

Pig  iron,  tons   73,508  996,429 

Iron  ore  sold,  tons 2ir>.i:i4  430  561 

Lead,  at  4.659  cts..  lb 37.662,703  1  754  7n5 

Nickel,  at   30  cte.,  lb 49.676.772  14,903  032 

Silver,  at  59.791  cte.,  oz 31,750,618  18,984'oi2 

Cobalt  and  nickel  oxides    —  .-'.:,  \\ 

Zinc  ore,  tons  7,535  40OJO00 

Iota!   $66,127,821 


Son-metallic 

Actinolite,  tons     66  $720" 

Arsenic,  white,  tons    1,692  101,46} 

Asbestos,  tons 136,951  3,83o]909. 

Asbestic,  tons   24.135  19,016- 

Coal,  tons 15,115,089  36,250,311 

Corundum,  tons   1,177  137036- 

Feldspar,  tons 15,935  5C341 

Graphite,  tons 2.162  90,282. 

(irindstones,  tons 4,284  43  909 

Gypsum,  tons   639,698  1,477,589- 

Magnesitc.  tons 770  4,620 

Mica,  tons    —  170 1 12 

Mineral  pigments — 

Barytes.  tons    641  6,410- 

Ochres,  tons      5,987  41.774 

Mineral  water   —  1 73,677 

Natural  gas,  per  M 20,345,763  3.338.314 

Peat,  tons      2,600  10,100 

Petroleum,  at  S1.782  brls 228,080 

Phosphate,  tons    25  217 

Pyrites,  tons      228,811 

Quartz,  tons      78,261 

Salt,  tons   100,791  491,280 

Talc,  tons 12,250  45,980 

Tripolite,  tons  620  12.133 

Total —  847.517,155 

Structural  materials  and  clai/  products. 

Cement.  Portland,  brls 8,658,922  $11,227,28* 

Clay  products — 

Brick,  common,  pressed,  paving  —  7  : 

Sewer  pipe     — 

Fire  clay,  drain  tile,  pottery,  etc.  —  1,037,870 

Kaolin,  tons 500  5,000 

Lime,  bus 7,671,381  1,605,! 

Sand  and  gravel —  1,7 1  2 

Sand-lime  brick    —  962,004 

Slate,  sq 1 .432  6.444 

Stone — 

Granite   —  1,644,183 

Limestone —  3,087.991 

Marble    — 

Sandstone —  21ti.i;:.7 

Total     structural     materials 

and  clay  products    —  $30,386,071 

All  other  non-metallic    ....  —  47.517.155 

Total  value,  metallic —  66,1; 

Grand  total,  1913    —  $144,031,047 

Smelter  production. — The  total  quantity  of  ore,  concen- 
trates, etc.,  treated  in  1913,  was  3,027,085  tons  as  com- 
pared with  3,005.410  tons  in  1912.  The  ores  treated  may 
be  classified  as  follows  : — 

1912.  1913. 

Tons.  Tons. 

Nickel-copper  ores   725,065 

silver-cobalt-nickel-arsenic  ores     ....  •<.o'.'7  5,818 

Lead  and  other  ores  treated  in  lead 

furnaces      59,932 

Copper-gold-silver    ores 2,212,316      2,1 19.75* 

Total  3.005.41"      3,027,085 

The  products  obtained  in  Canada  from  the  treatment  .  i 
these  ores  include  refined  lead  produced  at  Trail,  B.C. 
and  fine  gold,  fine  silver,  copper  sulphate,  and  antimony 
produced  from   the  residues  of  the  lead  refinery 
silver  bullion,  white  arsenic,  nickel  oxide  and  cobalt  Olifli 
produced  in   Ontario  from  the  Cobalt  district  ores,     li 
addition  to  these  refined  products,  blister  copper,  coppi 
matte,    nickel-copper   matte,    cobalt    material   or   mixei 
cobalt  and  nickel  oxides  are  produced  and  exported  f' 
refining  outside  of  Canada. 


Refined  products  produced  and 

metals    contained    in   refined    smelter 

products  exported. 


Gold,  oz 

silver,  oz 

Lead  (including  secondary  lead),  lb.  . . 

Copper,  lb 

Copper  sulphate,  lb 

Nickel,  lb 

Nickel  anil  cobalt  oxides,  etc.,  lb. 
White  arsenic,  lb 


1913 


Refined 
products. 


tamed  >" 

matte.  Wist. 

base  bulli" 

and  -p  i- 


1 1 .977 
13,789,709 

39.468,729 

130.533 

1,644,185 

3.384.249 


•    213,279 

59,245  722 

49,676^7:2 
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The  aggregate  results  of  smelting  and  refining  operation! 

maj  be  summarized  as  in  tho  above  table.     The  figures  do 

not   represent    tho   total   production   From   Bmelting   ores 

mined  in  Canada  since  considerable  quantities  of  copper 

lilvi  i  i.ri's  are  still  shipped  in  other  Bmeltera  outside 

li  fur  smelting. 

Smelter  products  shipped  out  of  <  'anada  fur  refining  were 

blister  copper  carrying  gold  and  silver  values  15,270  tons 

in  1913,  as  compared  with   17,063  tons  in    1912,  copper 

matte  carrying  gold  and  silver  values  5159  ions  in  1913  a* 

list    6727  tons   in    1912  and    Bessemer  nickel-copper 

trying   small   gold   anil   silver   values   as   well   as 

Is   of    the   platinum   group   17,150   tons   in    1913  as 

compared  with  41,925  tons  in   lull'. 


Patents, 

Metal ;     Means  for   stirring   or   agitating    i/ir,lt,  n in 

melting  pots.  I.  Hall.  Birmingham.  Eng.  Pats.  15,323, 
83,493,  and  24,081,  duly  3.  Oct.  7  and  Oct.  l'4.  1913. 
Thk  dish-shaped  stirrer  tits  fairly  closely  into  the  bottom 
of  the  melting  pot,  and  its  miter  edge  is  turned  upwards 
and  is  provided  with  annular  corrugations.  Perforations 
are  arranged  at  or  near  the  angle  where  the  turned-tip  por- 
tion commences.  A  central  sleeve,  attached  to  the  solid  cen- 
tral part  of  the  dish,  surrounds  the  stem  of  a  valve  which 
controls  a  central  tapping  hole.  The  dish  is  worked 
upwards  and  downwards  by  a  lever  attached  to  the  sleeve 
hnd  pivoted  on  the  furnace  edge.  Modified  forms  have 
perforated  radial  blades  attached  to  the  sleeve,  and  means 
for  imparting  a   rotarv   motion  to  the  dished   member. 

— T.  St. 

Metal*:   Composite .     The  British  Thomson-Houston 

Co.,  Ltd.,  London.     From  General  Electric  <  'o.,  Schenec- 
tady. U.S.A.     Eng.  Pat.   19,021,  Aug.  21,  1913. 

Netal  of  the  general  character  of  Monel  metal  (Ni  2,  Cu  1) 
is  un:ted  to  steel  by  means  of  an  intermediate  film  of  copper, 
of  the  two  metals,  with  a  sheet  of  copper  between, 
are  heated  in  hydrogen  or  in  a  vacuum  to  somewhat 
above  the  melting  point  of  copper,  but  below  the  melting- 
point  of  the  other  metals.  The  composite  sheet  may 
be  rolled  or  otherwise  worked  without  danger  of  the 
components  separating. — T.  St. 


Haste  heat  of  slags  :   Method  and  apparatus  for  utilising  the 
— .     C.  Semmler.     First  Addition,  dated  Dee.  4.  1913, 
Pat.  463,298,  Oct.  6,  1913  (this  .J.,  1914,  420). 

The  receptacles  into  which  molten  slag  is  run,  are  sur- 
rounded by  closed-in  vessels  full  of  water.  A  reservoir 
situated  at  a  higher  level  communicates  with  the  water 
vessels  by  pipes  through  which  a  natural  circulation  of 
the  water  takes  place.  The  steam  produced,  assists  the 
circulation.  Various  forms  embodying  this  principle  are 
described.— T.  St. 

Furnaces;  Calcining  and  roasting .     E.  Cornet.     First 

Addition,   dated   Jan.   8.    1914.   to   Fr.    Pat.    465,302 
Nov.   ■::,.   1913  (this  J.,   1914,  .>40). 

The  lower  portion  of  the  furnace  containing  the  calcined 
product  is  surrounded  by  an  annular  chamber,  or  inde- 
pendent segmental  chambers,  containing  refractory  chequer- 
k  in  which  the  incoming  air  is  strongly  heated. 
The  central  conduit  which  admits  air  into  the  centre  of  the 
charge,  to  complete  the  oxidation  of  carbon  monoxide, 
is  also  provided  with  chequer-work.  The  iron  bars  of  the 
framework  of  the  annular  preheaters  may  be  hollow  so  as 
k>  allow  of  water  cooling. — T.  St. 


Furnace  for  roasting  ores.     P.  Pikettv 
Jan.  5,   1914.  ' 


Fr.  Pat.  466,991, 


A  shift  furnace  is  built  up  on  a  framework  of  reinforced 
concrete.  The  walls  are  formed  of  independent  slabs  of 
concrete  with  asbestos  in  the  joints.  The  lining  is  com- 
posed of  refractory  bricks,  vertical  grooves  being  left  for 
air  cocling. — T.  St. 


Alloys  of  high  melting  point;    Manufacture  of vVol 

fr.im    Lampen   AJct.-Ges.     IV.    Pat.   166,737,    F> 
1918.     Under  Int.  Conv.,  Aug.  19,  1913. 
Is   malring  ductile  alloys  of  high  melting  point  from  one 
of  the  metals  Cr,  V,  Nb,  Ta   Oa,  Ru,  Th,  /.r,  and  \\ ,  with 
a  small  amount  of  another  of  the  lame  metals,  a  var 
amount  ( I   2000  of  the  total  mass)  of  a  metal  of  the  platinum 
group  is  added  to  the  mixture  before  compression,  to  a 
catalytic  agent  in  facilitating  the  formation  of  un  alloy,  or 
solid  solution. — T.  St. 


Ores;    Method  of  agglomerating  and  simultaneously  trans- 
forming  In f<n<  smelting,     It.  K.  Trottier.     Fr.  Pat. 

467,301,  March  26,   1913. 

Tiik  ore  is  agglomerated  with  the  coal  necessary  for  redac- 
tion and  the  necessary  Mux  so  that  the  briquettes  Ban  be 
treated  in  a  blast-furnace  direct  without  other  additions. 
The  briquettes  may  he  heated  to  dull  redness  out  of 
contact  with  air.  or  in  a  reducing  atmosphere,  before 
barging  into  the  blast-furnace,  whereby  volatile  consti- 
tuents of  the  ore  aro  driven  olT.  the  distillation  products  of 
the  coal  aro  recovered,  and  tho  metal  is  partly  reduced. 

— T 

Agglomeration  of  iron  ores ;  Process  for  increasing  the  output 

of  rotary  kilns  especially  as  used  for  tin .    G.  Poly  sins. 

Eisengiesserei  mid  .Maschinenfalirik.  tier.  Pat.  27.">,.">S2, 
Feb.  8,  1913. 
BESIDES  the  main  burner  a  second  burner  is  provided,  the 
Maine  from  which  is  directed  to  that  part  of  the  kiln  where 
the  finer  material,  which  is  not  or  only  partly  agglomerated, 
accumulates.  The  two  burners  may  form  branches  from 
a  common  fuel-  and  air  supply  pipe. — A.  S. 

Plated  metals;   Process  for  removing  the  coating  from 

6y  means  of  mercury,  icith  recovery  of  the  latter  by  distilla- 
tion. K.  Albert.  E.  Ellenberger,  and  C.  von  der  Linde. 
Ger.  Pat.  275,105,  Sept.  13.  1912. 

The  plated  metal  is  treated  with  mercury  vapour,  which 
condenses  and  forms  with  the  coating  metal  a  liquid 
amalgam.  The  residual  mercury  adhering  to  the  metal, 
and  unused  mercury  vapour,  are  distilled  fr-  it  ion 

vessel  and  recovered.  The  process,  which  is  applicable 
to  the  treatment  of  iron  coated  with  zinc,  copper.  lead. 
tin,  brass,  or  nickel-copper  alloys,  may  be  carried  out 
wholly  or  partly  in  a  vacuum. — A.  S. 

Briquette* from  iron  ore  and  flue  dust  ;   Manufacture  of 

M.    Freiberger,   Charlottenburg.   Germany.     Eng.    Pat. 
15,919,   July   10.    1913.     Under   Int.   Conv.,  July   lu, 
1912. 
|    See  Fr.  Pat.  460,9.54  of  1913  ;   this  .1.,  1914,  85.— T.  F.  B. 

Iron  or  manganesi  nolo!  :    Process  of  manufacturing- 

from  pure  or  impure  iron    or   manganese-metal 

('.   A.   Brackelsberg,   Stocknm,   Germany.      U.S.    Pat. 

1,103,258,  July  14,  1914.     Date  of  appl..  Dee.  II,  1911. 

See  Ger.  Pat.  241,321  of  1910;  this  J.,  1912, 130.—  T.  F.  B. 

Iron:    Process  for  treating  pure .     The  International 

.M.tal  Products  Co.  Fr.  Pat.  407,332,  Jan.  15,  1914. 
Under  Int.  Conv.,  Jan.  16,  1913. 

See  U.S.  Pat  1,090,115  of  1914  ;  this  J.,  1914,424.— T.  F.  B. 

Blast  firmces  for   smelting    iron    ami   other   ores.     T.    B. 

Rogerson.     Fr.  Pat.  40T.:;."i7.  Jan.  15,  1914. 
See  Eng.  Pat.  10,399  of  1912  ;  this  J.,  1913,  607.— T.  F.  B. 

Sled;    Production   of and   tht    subsequent   treatment 

thereof.  J.  Churchward.  Mount  Vernon,  N.Y.,  U.S.A. 
Eng.  Pat.  15.924,  July  10,  1913. 

See  U.S.  Pat.  1,009,387  of  1913;  this  J.,  1913,870.— T.F.  B. 
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Steel ;     Manufacture    of -.     G.    J.    Boyle,    Viscount 

Chetwynd.  Fr.  Pat.  460.649,  Dec.  26,  1913.  Under 
Int.  Conv.,  Jan.  16.  Slav  20,  June  4  and  -1,  and  Jtilv  22, 
1013. 

See  Eng.  Pats.  1306.  11.778,  12.961.  14,431,  and  16,821  of 
1913  ;    this  J.,   1914,  597.— T.  F.  B. 

Iron  alloy.  Pittsburg  Iron  and  Steel  Foundries  Co.  Fr. 
Pat.  466.663.  Dec.  26,  1913.  Under  Int.  Conv.,  March 
18,  1913. 

See  U.S.  Pat.  1.071,364  of  1913;this  J.,  1913,947.— T.F.  B. 

Steel  alloys  containing  chromium  and  nickd  ,    Use  of 

iw  making  articles  such  as  rtssels.  tubes,  inirts  of  machines^ 
(lc,  required  to  withstand  the  action  of  acids  and  mechanical 
stresses.  C.  Pasel.  Fr.  Pat.  466,910,  Nov.  8,  1913. 
Under  Int.  Conv.,  Dec.  20,  1912. 

See  Eng.  Pat.  13,415  of  1913  ;  this  J.,  1914,  697.— T.  F.  B. 

Melting  furnaces,  ladles,  and  like  containers  for  molten 
material.  J.  Churchward.  Mount  Vernon,  N.Y.,  U.S.A. 
Eng.  Pat.  15,923,  July  10,  1913. 

See  U.S.  Pat.  1,069,601  of  1913;  this  J.,  1913,900.— T.F.  B. 

Open-hearth  furnace.  K.  Albert,  Wiesbaden,  Germanv. 
Reissue  No.  13,763,  July  7,  1914,  of  U.S.  Pat.  1,073,653, 
Sept.  23,  1913.     Date  of  appl.,  Jan.  29,  1914. 

See  Fr.  Pat.  451,797  of  1912  ;  this  J.,  1913,  662.— T.  F.  B. 

Reheating  furnaces.     F.   K.   Siemens.     Fr.    Pat.   467,149, 
Jan.  9,  1914.     Under  Int.  Conv.,  Dec.  5,  1913. 

SEEGer.  Pat.  268,379  of  1913  ;  this  J.,.  1914,  144.— T.  F.  B. 

Zinc  or  copper  ores,  ashes,  waste,  and  chippings  ;  Treatment 

of .     F.    Bourgeot,    Lastours.    France.     Eng.    Pat. 

15,943,  July  10,  1913.     Under  Int.  Conv.,  Aug.  3,  1912. 

See  Fr.  Pat.  458,336  of  1912  ;  this  J.,  1913,  1073.— T.  F.  B. 

Metallurgical  furnaces  for  use  chiefly  in  the  metallurgy  of 
copper.  L.  Addicks,  Perth  Ambov,  and  C.  L.  Brower, 
Chrome,  N.J.,  U.S.A.     Eng.  Pat.  i6,307,  July  15,  1913. 

See  U.S.  Pat.  1,083.719  of  1914  :    this  J.,  1914, 144.     Some 
constructional  details  are  also  claimed. — T.  F.  B. 

Metallic    alloy ;     Non-corrodible  - .     J.    Coup    and    E. 

Allbaugh,  Clyde,  Ohio,  U.S.A.     Eng.  Pat.  18,161,  Aug. 
9,   1913. 

See  U.S.  Pat.  1,069,1 13  of  1913 ;  this  J.,  1913, 870.— T.  F.  B. 

A  Hoys  stable  aga  inst  strong  acids  ;  Process  of  producing . 

W.   and   R.    Borchers,   Aachen,   Germanv.     Eng.    Pat. 
18,212,  Aug.  11,  1913. 

See  Ger.   Pats.   256,361,  265,076,  and  265,328  ;    this  J., 
1913,  431,  1160.— T.F.  B. 

Pyrophoric  alloy.  P.  Faehr,  Bitterfeld,  Assignor  to 
Elektrochemische  Werke  G.m.b.  H.,  Berlin.  U.S.  Pat. 
1,102,575,  July  7,  1914.     Date  of  appl.,  March  27,  1912. 

See  Fr.  Pat.  439,058  of  1912  ;  this  J.,  1912,  648.— T.  F.  B. 

Alloy  for  welding  copper  and  nickd .  C.  Canzler  and  R. 
Samesreuther,  Diiren,  Assignors  to  Autogenwerk  Sirius 
Ges.  m.  b.  H.,  Dusseldorf,  Germanv.  U.S.  Pat.  1,103,482, 
July   14,  1914.     Date  of  appl.,  Sept.  24,  1913. 

See  Fr.  Pat.  461,942  of  1913  ;  this  J.,  1914,  205.— T.  F.  B. 

Alloy  ;      Metallic  — — .     C.     E.     Monkhouse.     Fr.     Pat, 

467,487,  Jan.  20,  1914.     Under  Int.  Conv.,  Jan.  22,  1913. 
See  Eng.  Pat.  1819  of  1913  ;   this  J.,  1914,  87.— T.  F.  B. 

Minerals;    Process   for    treatment    of and    extracting 

metal.    B.  Junquera,  Oviedo,  Spain.    U.S.Pat.  1,102,339, 
July  7,  1914.     Date  of  appl.,  Dec.  18,  1908. 

See  Fr.  Pat.  394,719  of  1908  ;  this  J.,  1909,  370.— T.  F.  B. 


Ore  concentration.  H.  H.  Greemvay.  Clare.  Smith  Australia, 
and  A.  H.  P.  Lowtv,  Prahran,  Victoria.  U.S.  Pat. 
1,102,738,  July  7,  1914.     Date  of  appl..  May  17.  1913. 

See  Fr.  Pat.  458,051  of  1913  ;  this  J.,  1913,  1078.— T.  F.  B. 

Ore  concentration.  (1)  G.  A.  Chapman  and  S.  Tucker,  (2)' 
G.  A.  Chapman.  Assignors  to  Minerals  Separation,  Ltd., 
London.  U.S.  Pats.  1,102.873  and  1.102.874.  July  7. 
1914.     Dates  of  appl.,  Dec.  26,  1912,  and  May  8.  1913. 

See  Eng.  Pats.  28,929  of  1911  and  12,171  of  1912;  this 
J.,  1913,  146.— T.  F.  B. 

Ores  and  similar  substances  ;  Process  and  apparatus  for 

preparing  [concentrating] .     G.  S.  A.  Appelqvist  and 

E.  0.  E.  Tvden.  Fr.  Pat,  467,018,  Jan.  5,  1914.  Under 
Int.  Conv.',  Jan.  6,  1913. 

See  Eng.  Pat.  402  of  1913  ;  this  J.,  1913,  430.— T.  F.  B.. 

Filter  for  slimes  pulp  and  the  like.  G.  Ridgway,  Kalgoorlic, 
Western  Australia.  U.S.  Pat.  1,103,080,  July  14,  1914. 
Date  of  appl.,  Feb.  3,  1912. 

See  Eng.  Pat.  10,731  of  1912  ;  this  J.,  1913,  608.— T.  F.  B. 


Gold   and   silver  from    refractory   ores  ;   Recovery   of „ 

C.  Butters,  London.  U.S.  Pat.  1,103,346,  July  14, 
1914.     Date  of  appl.,  Aug.  28,  1912. 

See  Eng.  Pat.  18,660  of  1912  ;  this  J.,  1913,  915.— T.  F.  B. 

Nickel:    Extraction    of from    mixtures    of   nickd  and 

other  metals.  H.  £.  Fierz,  Basle.  Switzerland.  US. 
Pat,  1,103,747.  July  14,  1914.  Date  of  appl..  March  36, 
1914. 

See  Eng.  Pat,  4249  of  1913  ;  this  J.,  1913,  870.— T.  F.  B. 


Nickel;  Recovery  of from  its  ores.     The  Madagascar 

Minerals  Svnd.,  Ltd.     First  Addition,  dated  Feb.  15, 
1913,  to  Fr.  Pat.  463,615,  Dec.  21.  1912. 

See  Eng.  Pats.  27,626  of  1912  and  3814  and  6703  of  1913  ; 
this  J.,  1914,  30.— T.  F.  B. 

Nickel;  Recovery  of from  its  ores.     The  Madagascar 

Minerals  Svnd.,  Ltd.     Second  Addition,  dated  March  32, 
1913,  to  Fr.  Pat.  463,615,  Dec.  21,  1912. 

See  Eng.  Pats.  6703,  17,131,  and   18,769  of  1913  ;  this  J., 
1914,  30,  489.— T.  F.  B. 

Metals ;    Process    for    extracting .     MacKav    Copper 

Process  Co.     Fr.  Pat.  465,614,  Dec.  3,  1913. 

See  U.S.  Pat,  1,094,371  of  1914 ;  this  J.,  1914, 598— T.  F.  B. 

Copper;  Process  for  hardening .     W.  H.  White.     Fr. 

Pat.  467,583,  Jan.  22,  1914. 

See  U.S.  Pat.  1 ,062,067  of  1913 ;  this  J.,  1913,  662.— T.  F.  B. 


Furnaces  for  melting  glass  or  metals.     Eng.   Pat.   . 
See  VIII. 
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Patents. 

Accumulators;  Alkaline  electric .     E.  Foes,  F.  Harris 

and  B.  W.  Parker,  London.  Eng.  Pat.  16.027,  July  11 
1913. 
Positive  electrodes  of  nickel  or  cobalt  hydroxide,  an< 
negative  ones  of  iron  monoxide  or  sesquioxide.  are  con 
tained  in  a  box  partly  filled  with  granulated  pumice ston 
saturated  with  caustic  potash  solution. — B.  N. 
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Wood  for  storage-battery  separal  utof  treating . 

i    \|   Skinner,  Assignor  to  Philadelphia  Storage  B 

Philadelphia.     L'.S.  Pat   1,098,357,  Max   26,  1914. 
te  of  appl.,  I).-,-.  26.  1912. 

Wood  •  for  Btorage  batteries  are  immersed  in  an 

-  solution  of  sodium  sulphide  or  othiT  sulphide  at 
IS  to  Iini  ( '.  :  they  are  removed  before  tin-  fibres  and 
cells  arc  disintegrated,  and  are  then  washed  and  dried 
filler  praame.  The  object  of  tins  treatment  is  to  remove 
•  the  constituents  objectionable  for  battery  pur- 
poses, and  to  make  the  wood  more  porous. — T.  F.  B. 


-.         1.      Rennerfclt. 
226,   Jan.   5,    1914. 


Stockholm, 
Under   Int. 


Fifiw'n ;  Electric  — 
len.  Eng.  Pat. 
v.,  Jan.  *.  1913. 

iodes,  for  the  production  of  arcs,  are  supported  in 
nary  brickwork  portion  of  the  furnace,  and  within 

:his  portion  the  bottom,  supporting  a  number  of  crucibles 

lounged  in  a  circle  underneath  the  electrodes,  is  rotated 
.i    vertical    axis.      The   arcs    play    directly    on    to 

•arbon.  or  other  conducting  material,  supported  on  a 
n  fixed  to  the  movable  bottom,  and  the  roof  of  the 

urnace  radiates  the  heat  ray  s  on  to  the  crucibles.    Burners. 

01  oil  or  pis.  may  be  located  in  the  stationary  portion  as 

i  supplementary  source  of  heat. — 15.  N. 

efraetory  materials  :  Process  for .     E.  Podszus. 

Berlin-Trvptow.  German  v.     Eng.   Pat.   27,744,   Dec.   2, 
1913.     Under  Int.  Conv.,'  Dec  2,  1912. 

in  Fr.  Pat.  465.t;o4  of  1913  ;  this  J.,  1914,  700.— T.  F.  B. 

\lettrolytic  apparatus.    W.  Thum.  Hammond.  Ind.,  I"  S.A. 
Bog.  Pat.  9232,  April  14.  1914. 

-  Pat.  1,095,748  of  1914;  this  J.,  1914.  iH.ll. — T.  F.  B. 


Electric .     A.  Minet  and  H.  L.  L.  Lucas. 

Paris.     U.S.   Pat.    1.103,309,  July   14,    1914.     Date  of 
Dec.  30,  1913. 

kb  Eng.  Pat.  12,444  of  1913  :  this  J.,  1913,  1159.— T.  F.  B. 

ires  .  Method  of  generating  heal  bi/  means  of . 

I.  Renncrfelt.  Stockholm.     U.S.  Pat.  1,103,379.  Julv  14. 
1914.     Date  of  appl.,  March  18,  1913. 

n  Fr.  Pat.  466,291  of  1913 ;   this  J.,  1914.  599.— T.  F.  B. 

'H  used  for  electrical  purposi  9  ;  Process  of  regenerating . 

R.  Fnese,  Charlottenhun:.  Assignor  to  Siemens-Schuck- 
rke  G.   m.   b.   H..   Berlin.     U.S.   Pat.    1,103,499, 
July  14,  1914.      Date  of  appl..  April  1.  1913. 

.    Pat.  8130  of  1913  ;  this  J.,  1913,  950.— T.  F.  B. 

■ctrolvtic  process  fur  producing  acetic  acid  from  acetylene. 
Fr.    Pat.   407.77S.     See    VII. 


<ition    of  amalgams   of  alkali   and   alkaline-earth 
metals.     Ger.  Pat.  275,047.     See  VII. 


XII.— FATS;    OILS;    WAXES. 

il  extracting  mill  at  Dairen.     Board  of  Trade  J., 

Aug.  6.   1914.     [T.R.] 

it  new  exi>erimental  bean-mill  belonging  to  the  South 

mchuria   Railway   Company    (see   this   J.,    1914.    756) 

Derations  "in  the  middle  of  April  last.     The  mill 

situated  at  Ji-ji-ko,  about  two  miles  from  the  Dairen 

-irves,  and  cost  about  £30,000,  of  which  the  plant  cost 

Hl       It    is    equipped    for    the    manufacture 

crude  oil  and   bean  meal   from   sova   beans,   and   for 

sning  the  crude  oil  obtained.     The  maximum  capacity 

ie  mill  is  SO  tons  of  beans  per  dav  of  24  hours.     At 

nly  50  tons  are  used  daily,  producing  7  tons  of 


oil  and  4ii  tori*  of  meal.     The  crude  oil  it 

•  I  at   the  mill  as  then-  are  no  .[.datives  xuhVicntly 
trained  to  work  the  refining  plant. 

Owing  to  the  low  percentage  ol  moisture  anil  oil  in  the 
residue  obtained  by  this  process,  n    will    be    i 

nine  to   Europe  for  use  as  a  cattle  food, 
and  trial  shipments  for  this  purpose  are  to  be  made.      At 

}■  r •  -•  •  ri t  the  residue  is  sold  in  Japan  as  a  fertiliser.  It 
etches  a  higher  price  by  20%  than  bean  cake  ;  bat  from 
equal  quantities  of  beans  the  residue  obtained  is  20%  '*•• 
than  the  amount  of  bean  cake  obtained  by  the  crushing 
method,  whilst  there  is  the  additional  expense  oi  pro- 
viding bags  for  packing. 

li  i-  too  early  to  say  whether  the  experiment  will  give 
satisfactory  results  from  a  commercial  |Kiint  of  view.  The 
capital  cost  is  much  greater  than  for  a  mill  of  the  ordinary 
type  and  more  skilful  operatives  are  necessary.  The 
crude  oil  contains  benzine  and  is  therefore  unsuitable  for 
edible  purposes— its  chief  use  in  China;  for  this  reason 
it  has  fetched  lower  prices  than  the  oil  from  the  <  rushing 
mills  The  oil  must  therefore  be  refined  before  being  put 
on  the  market,  and  it  will  probably  be  necessary  to  rind  a 
market  in  Europe  or  America. 

Kuhti  and   lumbang  oils.     Oil,   Paint,   and   Drug   Rep., 
July  27,   1914.     [T.R.] 

There  is  very  little  if  any  difference  between  the  kukui 
nut  of  Hawaii  and  the  lumbang  nuts,  Aleurita  moluccanm 
and  Aleurites  triloba,  found  in  the  Philippines.  Kukui-nut 
oil  is  a  valuable  Hawaiian  product  and  is  in  demand  in 
the  paint  and  varnish  trade.  It  has  been  shipped  to  the 
United  States  from  various  Pacific  islands  for  the  last 
75  years.  The  kukui-nut  oil  of  Hawaii,  like  the  lumbang 
oil  of  the  Philippines,  has  very  pronounced  drying  pro- 
perties and  is  said  to  be  suitable  for  all  purposes  for  which 
linseed  oil  is  used.  The  kukui-nut  press  cake  is  rich  in 
nitrogen,  phosphoric  acid,  and  potash,  and  is  highly  prized 
as  a  fertiliser.  This  is  also  true  of  the  lumbang  cake  of  the 
Philippines.  There  seems  to  be  some  difference  of  opinion 
a<  to  the  value  of  these  cakes  as  a  fodder,  but  most  feeders 
ci  insider  them  poisonouB.  The  oils  are  generally  considered 
as  unfit  for  human  consumption  on  account  of  their  pro- 
nounced  purgative   properties. 

An  oil  is  made  in  the  Philippines  from  the  nuts  of 
Aleurites  tri-sperma,  locally  called  "  lumbang  banuealad," 
which  is  asserted  to  be  practically  identical  with  Chinese 
tung  oil. 

Soya  bean  oil  for  paint  making  in  Australia  :   lunnturation 

of .     Board  of  Trade  J.,  July  30,  1914.     [T.R.] 

The  following  formula  has  been  approved,  under  the 
provisions  of  By-Law  Xo.  231,  for  the  denaturation  of  soya 
bean  oil  for  paint  making  : — 

#5   gallons 

boiled '".'.'.'. 15 

Oil  so  denatured  mav  be  delivered  free  of  duty  under 
Tariff  heading  No.   234  (H). 


.  bean  oil  . . . 
Linseed  oil,  doubl 


Hardened  oils   in   Europe.     Oil,   Paint   and   Drug   Rep., 

July  20.  1914.  [T.R.] 
Abtjficiaiay  hardened  liquid  oils  are  now  being  supplied 
in  large  quantities,  both  in  Europe  and  in  the  United  States. 
On  account  of  the  relatively  lower  price  of  Unseed  oil 
during  the  past  vear.  this  has  been  more  generally  hardened 
for  the  soap  makers  than  the  other  oils.  Whale  oil  is  also 
coming  into  use  for  this  purpose.  Cottonseed  oiL  being 
relatively  hich  in  price,  is  not  being  hardened  in  important 
quantities  except  for  edible  uses.  In  the  I  nitcd  States 
I  the  large  makers  of  compound  lard,  who  formerly 
used  Mi°0  of  liquid  cottonseed  oU  and  20%  oleo-stearin, 
now  use  cottonseed  od  exclusively,  after  hardenn 
the  desired  consistency.  In  Europe  small  quantities  ol 
cottonseed  oil  are  being  hardened  for  margarine  and  this 
will  probably  be  an  important  business,  but  for  the  present 
most  of  the  hardened  oils  are  being  used  for  soap.  The 
total  capacity  of  European  hardening  plants  for  1914  is 
put  at  1,375,000  barrels  (400  lb.  each),  but  not  m 
naif  this  amount  was  made  in  1913.     In  the  T.  nited  States 
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the  output  for  1913  is  put  at  500.000  barrels,  and  the 
plants  are  said  to  be  rapidly  increasing. 

The  amounts  of  various  oils  used  in  the  principal 
European  countries  in  1913  for  making  margarine  are 
estimated  at: — Copra  oil,  169,000  metric  tons;  palm 
kernel  oil.  35,000 ;  animal  hard  fats,  143,500 ;  liquid 
oils.  150.000  tons.  The  production  of  margarine 
is  increasing  year  by  year,  and  copra  oil  as  an  in- 
gredient is  becoming  increasingly  popular.  The  demand 
for  this  purpose  alone  will  probably  be  250,000  tons  in 
1914,  and  this  is  two-thirds  of  the  world's  crop.  The  soap 
trade  will  always  require  important  quantities.  The 
copra  crop  of  1913  is  estimated  at  030,000  metric  tons.  At 
the  highest  probable  yield  of  60%,  this  would  make 
378,000  metric  tons  of  oil. 

Patents. 

Wagon-    and    machine-grease  ;    Manufacture    of .     A. 

Schmitt,  geb.  Zannowskv.     Ger.  Pat.  274,209,  Aug.  29, 

1911. 
In'  the  preparation  of  lubricating  greases,  a  solution  of 
sodium  aluminate  is  used  instead  of  calcium  oxide  or 
hydroxide  to  effect  saponification  of  saponifiable  oils  or  fats 
dissolved  in  mineral  oils.  Aluminium  hydroxide  in  a  very 
fine  state  of  division,  and  possessing  considerable  lubricat- 
ing value,  is  precipitated  in  the  mass. — A.  S. 

Lubricants  and  substances  for  adding  thereto  ;  Manufacture 

of capable  of  indicating  "hot  running."     W.  Esch. 

Ger.  Pat.  275,055,  April  22,  1913. 

Naphthalene-sulphur  (prepared  by  melting  together 
equal  weights  of  naphthalene  and  sulphur)  is  incorporated 
with  the  lubricant  by  heating,  and  after  cooling,  burnt 
magnesia  or  equivalent  oxides,  hydroxides,  peroxides  or 
the  like,  ma}-  also  be  incorporated  with  the  mass.  If  a 
bearing  lubricated  with  this  preparation  becomes  heated, 
hydrogen  sidphide  is  evolved. — A.  S. 

Trimethylamine  derivatives  for  use  in  preparing  soaps, 
candles,  ointments,  finishing  materials,  or  for  other 
purposes  for  which  stearine  is  used;  Process  for  making 
.     M.  Herzmann.     Ger.  Pat.  275,344,  June  15,  1911. 

Trimethylamine  is  treated,  first  at  the  ordinary  tem- 
perature and  then  at  about  120°  C.  under  pressure,  with 
the  chlorohydroxy- fatty  acids  or  sulphuric  esters  of  hydroxy 
fatty  acids,  such  as  Turkey-red  oil,  obtainable  from  higher 
unsaturated  fatty  acids  ;  a  small  quantity  of  a  catalyst, 
such  as  finely  divided  copper  or  pyridine,  facilitates  the 
reaction.  The  products  thus  obtained  contain  the  carb- 
oxyl  group  intact,  and  can  therefore  be  saponified  with 
alkalis  ;  on  the  other  hand,  owing  to  their  basic  properties, 
thev  can  combine  with  oxalic  and  other  acids  to  form 
salts.— T.  F.  B. 

Wood-oil ;  Process  of  preserving  ■ — ■ — from  congealing  on 
being  subjected  to  heat.  E.  Beringer  and  W.  Zimmer, 
Charlottenburg,  Assignors  to  Reichhold,  Fliigger  und 
Rocking,  Hamburg,  Germanv.  U.S.  Pat.  1,103,473, 
July  14,  1914.     Date  of  appl.,Sept.  23,  1913. 

See  Ger.  Pat.  261,403  of  1912  ;  this  J.,  1913,  834.— T.  F.  B. 


Apparatus  for  testing  lubricants.     Ger.  Pat.  275.225. 
XXIII. 
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XIII.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Patents. 

Plastic    masses ;    Process   for    preparing    solid .     K. 

Hagendorf.     Ger.  Pat.  274,179,  July  29,  1913. 
Serum  from  the  blood  of  cattle  is  treated  with  formic  acid 
and      trioxymethylene      or      formaldehyde,     and     then 
heated  with   phenol  and  sodium   peroxide   until   a   solid 
product  is  obtained. — T.  F.  B. 


Patents. 


Eng.    P 


Rubber    compounds.     J.    F.    Monnot,    Paris. 

16,033,  July  11,  1913. 
Durability  of  rubber  tyres  is  increased  and  tendency 
skid  lessened  by  making  them  with  a  mixture  cl  Pi 
rubber,  15;  sulphur,  1-8;  litharge,  1-5:  magnesii 
carbonate,  1-8;  whitening,  1-7;  zinc  oxide,  5-0,  > 
finely  ground  "  ruby  arpax  or  telium,"  3-2  kilos.— D.  J. 

Rubber  ;    Apparatus  for  evaporating  the   nwsture  out 

coagulated .     Bertrams   Ltd.,   R.   F.   Gillespie  i 

P.  M.  Matthew.  Edinburgh.     Eng.  Pat.  16,372,  July 
1913. 
Rubber  is  carried  on  a  continuous  band  or  the  like  f 
the   coagulating   machine   through   rollers   into  a  drj 
chamber,  from  which  the  moist  air  may  be  forced  oui 
drawn  off.     Partitions  in  the  drying  chamber  cause  ' 
air  to  follow  a  tortuous  path,  and  the  band  passing  c 
rollers  is  caused  to  travel  up  and  down  the  chamber    ' 
present  an  extended  drying  surface. — D.  J.  L. 


Paints  and  printing  colours  ;  Manufacture  of .     N.  W. 

Turkin.     Fr.    Pat.    467,039,    Jan.    6,    1914. 

See  Eng.  Pat.  23,128  of  1913  ;  this  J.,  1914,  757.— T.  P.  B. 

Paints,  enamels,  etc.:  Process  for  making .  Inter- 
national Color  and  Chemical  Co.,  Inc.  Fr.  Pat.  467,464, 
Jan.  19,  1914.     Under  Int.  Conv.,  Feb.  1,  1913. 

See  U.S.  Pat.  1,084,361  of  1914 ;  this  J.,  1914, 208.— T.  F.  B. 

Cellulose  nitrates  ;  Solutions  of more  especially  applic- 
able for  lacquers.  A.  G.  Blcxam,  London.  From  Act.- 
Ges.  f.  Anilinfabr.,  Treptow,  Germanv.  Eng.  Pat. 
17.953,  Aug.  6,  1913. 

See  Fr.  Pat.  461,034  of  1913  ;  this  J.,  1914,  93.— T.  F.  B. 

Resin-soap    and    resin;    Method  for    manufacturing . 

J.  Aktschourin,  Aktschourin-Tupik,  Russia.     U.S.  Pat. 
1,103,336,  July  14,  1914.     Date  of  appl.,  Jan.  8,  1913. 

See  Ger.  Pat.  257.015  of  1912  ;  this  J.,  1913,  499.— T.  F  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  solutions  ;  Influence  of  the  solvent  on  the  viscosity 
of .    F.  Kirchhof.    Kolloid-Zeits.,  1914,  15,  30— 36. 

The  experiments  were  made  with  an  Ostwald  capillary 
viscometer  as  modified  by  Ubbelohde.  Preliminary  taste 
showed  that  with  a  working  pressure  corresponding  t< 
00  cm.  of  water  the  viscosity-coefficients  of  not  too  con 
centrated  solutions  were  practically  independent  of  tht 
efflux- velocity.  The  viscosity-coefficients  of  0-5,  1,  2,  am 
3%  solutions  of  plantation  rubber  in  carbon  tetrachloride 
tetrachloroethane,  and  pentachloroethane  respectivel 
were  about  double  those  of  solutions  of  equal  concentration 
in  benzene  or  petroleum  benzine.  According  to  Hatschei 
(Kolloid-Zeits..  1913.  12,  238.  13,  88),  the  viscosity  of  a 
emulsoid  sol.  depends  upon  the  ratio  of  the  total  voluni 
to  the  volume  of  the  disperse  phase,  in  that  this  ratii 

A=  ^ — — j-  J  ,  where  n  is  the  viscosity  coefficient ;  and  tli 

values  for  the  volume  of  the  disperse  phase  calculated  b 
the  aid  of  this  formula  showed  that  the  rubber  in  tb 
disperse  phase  was  combined  with  many  times  its  ow 
volume  of  solvent ;  the  quantity  of  solvent  thus  combin> 
was  different  for  different  solvents  and  varied  with  t 
concentration  of  the  solution.     When  the  concent  rat J01 
of  the  solutions  were  calculated  on  the  basis  of  the  volun 
of  the  disperse  phase,  values  were  obtained  which  we 
in   agreement    with   the   enormous   increase   of   t 
observed    with   solutions    containing    more   than   1% 
dissolved  rubber. — A.  S. 
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tubbcr ;  Process  for  regenerating  old  — .  L.Sachs.  Qer, 
Pat.  275,061,  Feb.   II,  1013. 

subdivided  rubber  \i . i - 1 . ■  is  treated  with  a  mixture 
of  a  metallic  sulphite  and  an  oil  capable  of  combining  » ith 
sulphur,   at   a   high    temperature   and    preferably    undei 

d  pressure.    -T.  F.  1$. 

Caoutchouc,  guttapercha,  and  like  substances  ;    Treatment 

o/ .     L.  Feva!  and  .1.  dc  la   Fresnaye,  Paris.     U.S. 

Pal     1,102,487    July  7.   1914.     Date  of  appl.,  Auk.  11, 
1913. 

8l*Eng.  Pat.  17,582 of  1913  ;  this. I..  1913,  1078.— T.  F.  B. 

Rubber  :  Process  for  accelerating  the  vulcanisation  of  natural 

or  artificial .     Farlx-nfabr.  vorm.  F.  Bayer  und  Co. 

First  Addition,  dated  Dec.  29,  1913,  to  Fr.  Pat.  (64,533, 
N        7.  1913.     Under  Int.  Conv.,  Feb.  25,  1913. 

Sr.sC.er.  Pat.  269,512  of  1913  ;  this  J.,  1914,  365.— T.  F.  B. 


XV.— LEATHER;     BONE;      HORN;     GLUE. 

S<ilt  !t<iin<  ;    The  salting  of  hid*  «  ami  the  avoidance  of  so- 

cill'i .     E.  Romana  and  G.  Baldracco.     Collegium, 

1914,  517-519. 

Ksesh  hides  win-  carefully  washed  in  running  water  and 
tumbled  in  running  water  for  half  an  hour.  They  were 
then  laid  on  the  horse,  hair  side-  out,  allowed  to  drain 
for  12  hours,  and  afterwards  salted  with  I5"n  of  denatured 
salt  with  an  addition  of  I",,  (on  the  weight  of  salt)  of 
various  other  salts  (sodium  fluoride  and  sulphate,  potas- 
sium carbonate,  chloride  and  borax).  After  salting  the 
.  re  left  in  pile  for  24  hours,  then  bundled  in  the 
usual  way  and  left  for  15  days.  They  were  found  to  be 
perfectly  preserved,  the  hair  being  firm  and  the  flesh  quite 
clear.  After  soaking  back,  and  washing  out  the  salt,  the 
re  limed  in  a  lime  liquor  to  which  sodium  sulphide 
had  been  added,  Meshed  and  detuned.  In  every  case  the 
grain  was  white  and  without  stains.  It  is  concluded  that 
salt  stains  are  caused  by  impurities  contained  in  the  hide, 
and  that  to  obtain  good  results  it  is  indispensable  to  wash 
the  hides  well  before  salting.— 1>.  J.  L. 

Tanning  effects  of  virions  qui  nones  ;    The  comparative . 

L.  Meunier  and  A.  Sevewetz.     Collegium,  1914,  523— 

The  authors  have  shown  previously  (this  J.,  1908, 580, 909) 

that  a  product  of  great  stability,  having  all  the  physical 

and  chemical  characters  of  true  leather,  is  produced  by 

the  action  of  benzoquinone  on  the  amidogen  groups  of  the 

albumin  molecule.     The  reaction  is  accompanied  by  an 

oxidation  of  the  fibre,  resulting  in  the  transformation  of 

part  of  the  quinone  into  quinol  (hydroquinone)  thus  : — 

R.XH.-.'r.H.n,  _n.X  :  C,H,02+C8H4(OH)s. 

lB.NH,+3C,H10,=(R.N),:C(iH40.-f2CsH1(OH)r 

tanning   properties   of   various   substituted   quinones 

hive  been  compared  with  those  of  ordinary  benzoquinone 

rith  regard  to  their  power  of  rendering  gelatin  insoluble 

i  their  rapidity  of  penetration.     5  grms.  of  gelatin  in 

thin  sheets  was  soaked  in  distilled  water  for  2  hours,  then 

|4aced  iu  flasks  with  200  c.c.  of  recently  boiled  distilled 

water  containing  respectively  0-2,  0  15,  0:10  and  005  grm. 

i  each  of  the  various  substituted  quinones.     The  flasks 

re  kept  in  the  dark  and  the  resistance  of  the  gelatin  to 

water  was  measured  after  18,  68,  96  and  120  hours. 

Benzoquinone   in   very   dilute   solutions   did   not   render 

Jelatin    insoluble    instantaneouslv,     but    only    after    an 

appreciable  lapse  of  time.     In  120"houra,  5  grnis.  of  srelatin 

I  rendered  insoluble  by  005  grm.  of  quinone  in  200  c.c. 

water.     Higher  homologues  of  quinone.  at  concentra- 

r  than  01%.  did  not  render  gelatin  insoluble 

in  120  hours.     The  chlorine,  sulphonated.  chloro-sulpho- 

d  and  bromo-sulphonated  derivatives  of  quinone  had 

more  rapid  tanning  action  than  quinone  itself.     At  very 

great  dilutions  their  action  seemed  to  be  a  surface  effect 


All  the  sulphonated  derivatives  were  used  in  the  form  of 

their  sim  I  ium  salts  •    thru  tanning  a.  lion  would  DC  l lifted 

by  the  presence  of  an  m  id.  In  determining  penetrating 
power  tubes  wore  used  containing  S  •  o.  of  I".,  gelatin 
solution  and  15  c.c.  of  0-2%  solution!  of  the  quinpi 
The  degree  of  penetration  was  followed  by  observing  the 
oddish  brown  colour  of  the  gelatin  when  tanned  hi 
quinones.  All  the  Bulphonated,  chloro  lulphonatecf  and 
bromo-sulphonated  quinones  which  had  s  rapid  tanning 
action  coloured  and  tanned  the  outer  surface  oi  the  gelatin 
rapidly  but  the  penetrating  action  wa~  very  weak  and  the 
lower  part  of  the  gelatin  remained  untannod.  The  Blower 
kcting  quinones  such  as  toluquinone  penetrated  slowly 
but  regularly.  The  action  of  ordinary  benzoquinone  was 
intermediate  between  that  of  the  two  types.  Quinones 
thus  resemble  natural  tannins  in  the  fact  t fj.it  the  more 
rapid  their  tanning  action  the  feebler  is  their  ]»'iictrating 
power. — D.  J,  L. 

Qambier ;    Chinese  block .       E.    ( ».    Sommerhofl   and 

C.  Apostolo.  Collegium,  1914,  7,  504 — 509. 
The  mineral  matter.  ..</..  magnesium  salts,  in  tanning 
extracts  exists  as  a  kind  of  complex  salt  with  the  tannin, 
analogous  to  the  combinat  ion  of  magnesium  in  chlorophyll. 
A  kind  of  dongola  tannage  takes  place  when  these  extracts 
are  used,  even  when  no  extra  mineral  substance  is  added. 
In  the  yellow  powder  deposited  from  Endrfegiri  gambier 
in  hot  water.  15",,  of  ash  was  found  :  the  dissolved 
matter  yielded  4!P"(,  ash.  Comparative  analyses  of  the 
ash  of  Chinese  and  Indragiri  gambier  are  given  :  the 
Chinese  gambier  contains  more  alkali  salts  while  the 
Indragiri  contains  more  magnesium  salts.  The  difference 
in  the  method  of  extraction  is  held  responsible  for  the 
different  composition  of  the  ash.  The  Chinese  gambier 
was  extracted  in  an  open  vessel  in  the  light  ami  air.  while 
the  Indragiri  was  extracted  in  a  closed  battery.  By 
dissolving  in  boiling  water  and  stirring  in  the  light  the  red 
Indragiri  gambier  becomes  yellow  and  similar  to  the 
Chinese.  By  stirring,  relatively  dilute  gambier  solution 
can  be  caused  to  coagulate.  In  both  kinds  of  gambier 
0-52%  of  nitrogen  was  found,  corresponding  to  3-5%  dry 
vegetable  albumin.  This  nitrogen  has  been  disregarded 
in  the  determination  of  the  amount  of  loading  silk  fibre 
has  undergone  when  gambier  has  been  used  for  the  purpose. 
Gambier  consists  of  sparingly  soluble  cateehin  and  more 
easily  soluble  cateehintannic  acid.  The  substance  which 
is  generally  regarded  as  being  fixed  by  the  hide  cells 
is  the  cateehin  which  is  sparingly  soluble  in  water  but 
soluble  in  ether,  while  the  cateehintannic  acid,  insoluble 
in  ether,  is  easily  soluble  in  water,  and  washed  out  from 
the  leather  to  a  great  extent. — D.  J.  L. 

Mangrove  in  quebracho  extracts  :    van  (Jijn  and  van  ier 

Warrihn's  method  for  lh<  detection  of .     \V.  Mueller. 

Collegium,  1914,  485 — 187.     (.See  this  J.,  1914,  151.) 

The  presence  of  methylpentosans  in  a  tanning  extract  is 
not  always  due  to  mangrove,  and  their  absence  is  no  pi 
that  mangrove  is  not   present.      Furfural  is  volatilised  in 
the  process  of  manufacture  and  by  drastic  treatment  all 
furfural  and  methylfurfural  may  be  removed  from  man- 
grove  or   quebracho   or   any   other   extract.     Quebracho 
wood  contains  14%  and  oak  bark  10%  of  pentosans  but 
their   extracts   contain   none.     Mangrove    wood  contains 
both  pentosans  and  methylpentosans  but  the  extract  only 
methylpentosans.    As  the  boiling  point  of  methylfurfural 
is  20s  higher  than  that  of  furfural,  more  of  the  form 
left    in    the    extract    after    the    manufacturing   pro 
Methylfurfural   is    formed   in   mangrove    extract  _  during 
manufacture  and  ma v  be  removed  almost  quantitative!} 
distillation  at  110    C.  in  a  vacuum  without  adding  hydro- 
chloric acid  ;  it  is  not  removed  by  shaking  out  with  ether, 
being  apparently  in  a  loosely  combined  form.     M-  tl 
furfural  is  destroyed  bv  other  chemical  treatment  besides 
sulphiting  as  found  bv  van  Gijn,  and  quebracho  extract 
may  contain  50%  of  mangrove  without  showing  it  by  the 
test.     A   small   quantity   of    methylfurfural   found  in  an 
extract  shows  the  probability  of  the  presence  of  mangi 
but  it  may  be  derived  from  other  materials.     Many  other 
barks   bes'ide   that   originally   known   as   mangrove   bark 
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appear  in  trade  under  the  same  name,  and  all  barks  giving 
a  red  extract  and  containing  much  tannin  are  now  called 
mangrove.  Some  samples  of  so-called  mangrove  bark 
give  a  value  of  30 — 40°o  when  shaken  out  with  ethyl 
acetate  (see  this  J.,  1914,  94),  while  real  mangrove,  accord- 
ing to  Stiasny.  should  yield  only  0 — 5°0. — 1).  J.  L. 

Barks  ;  Valuation  of  birch by  von  Schroeder's  hydro- 
meter method.  W  Appelius.  Collegium.  1914,  399 — 
402. 

A  table  is  given  showing  the  connection  between  the 
specific  gravity  of  birch  bark  liquors  and  the  percentage  of 
total  extract  and  tannin  contained  in  them.  The  tannin 
content  was,  on  the  average,  10%  by  the  official  method 
and  9%  by  the  Lowenthal  method.  An  average  of  3-7% 
of  sugar  was  found,  and,  per  100  parts  of  tannin,  93 — 94 
parts  of  non-tannins  and  35  parts  of  saccharine  substances. 

— D.  J.  L. 

Tanning  extracts,  and  in  leather  ;    Cellulose  extracts  and 

their  detection  in •.     W.  Moeller.     Collegium,   1914, 

488 — 493.     (See  also  this  J.,  1914,  365,  654.) 

The  substances  in  cellulose  extract  which  react  with 
aniline  and  hydrochloric  acid  are  all  contained  in  the  por- 
tion of  it  which  is  absorbed  by  hide.  That  the  non-tannin 
filtrate  sometimes  gives  the  precipitate  is  due  to  the  fact 
that  many  cellulose  extracts  are  neutral  or  alkaline,  and 
the  material  reacts  very  slowly  with  hide  powder.  Cellu- 
lose extract  was  detected  in  the  suspender  pits  of  a  tannery 
in  which  its  use  had  been  discontinued  for  6  months.  By 
adding  absolute  alcohol  to  a  fairly  strong  cellulose  extract 
solution  40 — 50%  is  precipitated,  which  is  quite  a  different 
action  to  that  shown  by  most  tanning  materials.  The 
precipitate  contains  all  the  substance  which  gives  the 
Procter-Hirst  reaction  (this  J.,  1909,  293),  and  the  portion 
left  in  solution  is  free  from  lignin.  By  reprecipitating  the 
lignin  substance  was  obtained  as  an  oily  liquid  which 
was  evaporated  to  a  solid  extract  consisting  mainly  of 
substances  absorbed  by  hide.  The  alcoholic  filtrate  con- 
tained very  little  material  capable  of  being  absorbed  by 
hide  and  did  not  react  with  aniline.  Small  quantities  of 
cellulose  extract  mixed  with  other  extracts  can  be  detected 
by  precipitating  with  alcohol  and  applying  the  Procter- 
Hirst  test  to  the  dissolved  precipitate.  The  author  found 
it  impossible  to  detect  cellulose  extract  in  leather  in  the 
manufacture  of  which  it  had  been  used  mixed  with  other 
extracts  in  the  ordinary  course  of  manufacture.  When 
cellulose  extract  has  been  used  as  a  filling  and  weighting 
material  on  tanned  leather  it  can  be  washed  out  with  water 
and  the  Proctor- Hirst  test  applied. — D.  J.  L. 

Leather  and  in  sulphited  extracts  ;  Sulphuric  acid  in . 

D.  J.  Thuau  and  R.  Madru.     Collegium,  1914,  527 — 533. 

A  great  quantity  of  leather,  in  the  manufacture  of  which 
no  sulphuric  acid  has  been  used,  is  refused  for  use  in  the 
French  army  as  containing  too  much  sulphuric  acid.  The 
quasi-official  method  of  determination  of  Balland  and 
Maljean  is  inaccurate,  amorphous  sulphur,  sulphur  of 
sulphites  and  bisulphites  and  all  organic  sulphur  being  con- 
verted by  it  into  sulphuric  acid  and  estimated  as  such. 
The  presence  of  sulphur  is  necessary  in  many  leathers. 
Dufour  has  investigated  the  behaviour  of  organic  sulphur 
under  the  Balland  method  and  has  attempted  to  isolate 
the  tanning  matter  from  sulphited  extracts  and  separate 
from  it  the  inorganic  sulphites  and  sulphates.  20  c.c.  of 
N  10  hvdrochloric  acid  was  added  to  5  grms.,  sulphited 
extract  of  25°  Be.  (1-21  sp.  gr.)  in  100  c.c.  of  water.  The 
tannin  was  precipitated  with  a  5%  solution  of  cinchonine 
hydrochloride  and  the  precipitate  washed,  dried,  and  burnt 
in  an  electric  muffle  furnace.  The  solution  of  the  ash  in 
dilute  nitiic  acid  gave  no  precipitate  with  barium  chloride. 
On  repeating  the  experiment  and  adding  10 — 15  c.c.  of  N  /l 
sodium  carbonate  to  the  tannin  precipitate  before  burning, 
much  precipitate  was  obtained  with  barium  chloride.  An 
extract  sulphited  with  10%  of  bisulphite  and  containing 
40%  tannin  showed  1094%  S03.  A  leather  tanned  with 
this  extract  and  containing  40%  tannin  would  thus  show 
the  same  percentage  of  S03  by  Balland' s  method  but 
would  appear  basic  by  Procter's  method.     Chestnut  and 


oak  wood  extracts  contain  organic  acids  and  when  sul- 
phited or  mixed  with  a  sulphited  extract,  free  sulphuric 
acid  may  be  formed  and  may  appear  in  the  leather. 
Sulphates  and  sulphites  may  be  estimated  accurately  to 
3%  by  the  following  method.  Sulphates  are  first  estimated 
by  precipitation  with  barium  chloride.  A  known  weight 
of  the  extract  is  evaporated  with  sodium  carbonate  and 
potassium  nitrate  and  ignited,  and  sulphates  estimated 
in  the  ash.  The  difference  between  the  two  is  calculated 
as  sulphurous  acid.  Free  sulphurous  acid  is  estimated 
by  distilling  into  standard  soda  solution,  oxidising  with 
bromine  water  and  precipitating  as  sulphate.  The  rate 
at  which  sulphurous  acid  is  driven  off  by  boiling  is  some 
guide  as  to  the  behaviour  of  the  extract  in  practice. 
Extracts  sulphited  under  pressure  give  off  much  less 
sulphurous  acid  than  others.  In  the  first  case  sulphonation 
probably  takes  place,  and  the  Balland  and  Maljean  method 
would  not  distinguish  between  free  sulphuric  acid  and  SO, 
combined  in  this  form. — D.  J.  L. 

Patents. 

Tannin;   Process  for   extracting from   bark,   wood  or 

other  vegetable  materials  and  apparatus  for  carrying  out 
tin  said  process.  S.  B.  Bilbrough  and  J.  Frew,  Johannes- 
burg.    Eng.  Pat.  14,405,  June  21,  1913. 

The  material  is  subjected  to  a  preliminary  mechanical 
crushing  to  render  it  absorbent  and  afterwards  to  a  series 
of  crushings  or  squeezings  prior  to  one  or  more  of  which 
it  is  soaked  with  tannin  liquor  or  water.  The  material  is 
delivered  direct  from  one  set  of  rollers  to  the  next  by 
conveyors  or  carriers  set  between  the  rollers,  and  pumps 
deliver  the  tan  liquors  expressed  from  each  set  of  rollers 
through  pipes  which  spray  the.  liquors  on  the  material 
issuing  from  the  preceding  set  of  rollers.  Means  are 
provided  for  applying  two  or  more  washes  prior  to  any 
or  all  of  the  stages  of  pressing,  each  wash  being  followed 
by  one  or  more  pressings.  Flanges  are  provided  to 
prevent  the  bark  pulp  or  fibre  from  spreading  beyond  the 
ends  of  the  rollers. — i).  J.  L. 

Tannin   and  dyesluff  extracts;   Process  for  preparing  an 

agi  nt  for  decolorising  and  clarifying from  soya  beans. 

E.  Dammer.     Ger.  Pat.  274,974,  Feb.  2,  1913. 

Soya  beans  are  ground,  freed  mechanically  from  oil,  and 
dried,  and  these  processes  are  repeated  several  times,  the 
husks  and  starch  particles  being  removed.  This  treatment 
renders  the  protein  substances  insoluble,  and  yields  a 
product  suitable,  for  decolorising  and  clarifying  tannin  ami 
dyestuff  extracts,  by  virtue  of  its  power  of  precipitating 
colouring  matters  without  affecting  the  tannin. — T.  F.  B. 

Hides;    Method  of  storing .     W.    H.   Allen.   Detroit. 

Mich.     U.S.    Pat.    1,098,005,   May   26,    1914;   date  o) 

appl.,  March  12,  1913. 
Tanned  hides  are  kept  in  a  condition  suitable  for  dyeing 
by  storing  them  whilst  still  wet  in  a  chamber  of  which  th< 
atmosphere  is  kept  saturated  with  moisture  and  an  anti 
septic  such  as  formaldehyde.  The  hides  before  storin) 
may  be  treated  with  an  antiseptic  and  should  be  raiset 
on  supports  to  keep  them  off  the  floor  of  the  chamber 
"  — D.J.L. 

Leather;     Process    for    decolorising .     R.     Friedricb 

Ger.  Pat.  275,304,  July  16,  1913. 
Vegetable-tanned  hides  are  immersed  in  a  dilute  solutio 
of  aluminium  bisulphite,  or  of  a  mixture  of  aluminiui 
sulphate  and  sodium  bisulphite  ;  treatment  with  a  clilut 
alkali  carbonate  solution  may  precede  the  bisulphK 
treatment  when  hides  tanned  with  mangrove  and  simila 
extracts  and  thon  dried  and  finished,  are  to  be  bleachc 

—a?,  f.  b. 

Adhesive    substance;     Production    of    an of   a  Jig 

colour  from  seaweeds.     A.  Krefting,  Assignor  to  Near! 
Tangsyndikat,       Christiania,       Norway.        I  .S. 
1,099,382,  June  9,  1914.     Date  of  appl.,  Feb.  21,  191 
The  outer  dark-coloured  skin  is  removed  from  the  8 
of  Bea-wecds  by  grinding,  cutting  or  slitting.    The  stal 
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re  then  cut  into  smaller  pieces,  leached  with  water  and 
ibjected  tu  a  treatment   with  chemicals  to  effect   disso 

foil  I>    .1.   L 

ning  mat>rinh   \*oi/a-h>ans]  ;     Prejiaration   of 

plastic  substances  [artificial  horn,  Ikhh  ,  etc.]  from . 

R.  I  Nh1«1  and  H.  B.  P.  Humphries.  London.     Eng.  Pat. 
.  July  3,   1913. 

i  istic  material  is  prepared  from  tin-  soya  bean 
>  ramoi  ing  the  bulk  of  tin-  oil,  macerating  and  extracting 
ith  water,  separating  tin-  insoluble  and  non-emulsifiable 
ibstanccs  from  the  liquors  or  i  aetc  bo  obtained  and 
ovulating  tin1  liquor  eithei  warm  or  cold  with  aluminium 
Iphate  <>r  formaldehyde.  Suitable  glutinous,  colouring, 
ting,  hardening  or  other  materials   m»v   afterwards   be 

D.J.L. 

ipminij.  J.  Y.  Johnson.  London.  From  Badischc 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Khinc  Gcr- 
many.     Eng.  Pat.   18,258,  Aug.   11.  1913. 

[■Addition  of  July  31.  1913,  to  Fr.  Pat.  443.730  of  1912; 
is  J.,  1914.  209.— T.  F.  B. 

Process  for  preparing fur  tunning  and  dyeing. 

K.  d'Huart.     Fr.  Pat.  466.562,  Oct.  20,  1913. 

Pat.  23  S41  of  1913  ;  this  J.,  1914,  326— T.  F.  B. 


XVI.— SOILS  ;  FERTILISERS. 

itrification  and  denitrification   in  arable  soils:   Influence 

>f  organic  matter  on .     A.  Kossowicz.      '/..  Gai 

phvsiol..  1914,  4,  1 — IS.     Chem.  Zeiitr..  1914.  2,  260— 

is  experiments   were   made   on   an   alluvial   loam   soil. 

iritieaiii.il  was  retarded  by  peptone  and  to  a  lesser  extent 

dure  of  peptone  and  straw,  and  also  by  very  large 

lantities  of    straw    alone.       Dried    farm    manure  had  a 

uht   retarding   action,   and   dried   manure    mixed  with 

■aw  had  a  greater  effect    than  old  manure  with  straw. 

•nitrification    was    greatly    accelerated     by    straw    and 

«     with    peptone   and    in    a   still   higher    degree 

»    with    manure  :    the    ammonia-nitrogen   formed 

the  decomposition   of   peptone  was   rapidly   nitrified. 

other     experiments      in     which     both     ammonium 

Iphate  and  potassium  nitrate    were    added,    the   effect 

various  substances  on  nitrification  and  denitrification 

tether    was    similar    to    that    on    nitrification    alone. 

lratcs  had  no  specially  favourable  influence  on 

ritication.     The  following  substances  had  a  progressively 

■ater  retarding  effect  on  nitrification  in  the  order  given  : 

'».  ammonium  acetate,  acetamide.  asparagin.  peptone. 

the  case  of  peptone  nitrification  began  only  when  all 

B    peptone-nitrogen     was     converted     into     ammonia- 

trogen ;    formation  of  nitrate  and  nitrite  began  simul- 

orously  in  nearlv  all  cases.      (See  also  Barthel,  this  J., 

'  .— A.  S." 

Patent. 

tg  containing  phosphoric  acid  ;     Process  for  increasing 

I  solubility  in  citric  acid  of .     Act.-Ges.     Peiner 

WaUwerk,  and  H.  Kuppers.     Fr.  Pat.  467,111,  Jan.  8, 
1914, 

E  Eng.  Pat.  922  of  1914  :  this  J.,  1914.  704.— T.  F.  B. 


XVD.-SUGARS;  STARCHES;  GUMS. 

<U  raters  ;   Report  upon  tht  wort  of  the  {German)  State 
amission  for  the  examination  of  methods  of  purifying 

f*rt  sugar  factory .     C.   Giinther  and  A.   Herzfeld. 

t:  \er.  deut.  Zuckerind.,  1914.  139—168. 

B.  purification  processes  cannot  be  applied  generally 
account  of  the  large  amount  of  land  required.  It  is 
possible  to  find  one  method  that  will  suit  everv  case.  The 
ne  applies  to  the  Proskowetz  process  (this  J.,  1912,  205) 


and  iis  modifications  :   another  disadvantage  oi  tho  latter 
process   is   the    "sliming      "f   the   soil,     which    pn 

■  1  be  adopted  depends  D]  on  ■  lai  gi  numbsi  i 
amongst  which  may  be  mentioned  tin  nature  and  amount 
of  land  available,  the  possibility  oi  enlarging  the  factory, 
and  the  relative  pria  -  ■  t  sugar  and  nf  beetroot  slin-s. 

—3.  P.  0. 

of  rhamnosi  ■   other   methyl- 

\    I   .'k   and    Potmesil.     Set    XXIII 

I'ati 

Bi   ■    tlieet  ;    Apparatus  for  Ou 

material,     especially .     W.    Mdhring.      Ger.    Pat. 

273,960,  April  14.   1912. 

Tut:  apparatus  comprises  two  smooth  pipes  of  the  Bame 
diameter,  inclined  to  one  another  at  an  acute  angle,  and 
connected  bj  a  curved  piece,  at  the  lowest  part  oi  which 
is  a  juice  nutlet  provided  with  a  grating.     The  material 
is  conveyed  through  the  apparatus,  under  a  constant  di 
of  compression,  by  a  suitable  conveyor,  which  also 
as  a  scraper  >•  rving  to  pn  vi  nt  stoppage    f  the  juice  nutlet. 
The  shorter  pipe,  immediately  belou   thi    bed  hoppei 
surrounded   by  a  heating  device. — A.  S. 

Sugar  cane  and  other  materials  :    Apparatus  for  obta 

from .     <  >.    Hengelbier.     Ger.    Pat.    274,462, 

lKe.  13,  1912.  Addition  to  Ger.  Pat.  261.999. 
Is  the  process  described  in  the  principal  patent  { t Hi-  -I  . 
1913,  920)  the  bagasse,  on  its  way  from  one  set  of  press 
rolls  to  another,  was  passed  through  a  chamber  divided 
into  compartments,  in  one  of  which  it  was  treated  with 
steam  and  in  others  with  sweet  water  or  water.  According 
to  the  present  patent  the  compartments  arc  formed  by 
partitions  fixed  to  the  conveyor  on  which  the  bagasse  is 
carried  through  the  chamber. — A.  S. 

-  .  .    Clarification  of .     E.  Kopke,  Hono- 

lulu, Hawaii.  Assignor  to  Kopke  Clarifier  Co.  U.S.  Pat. 
1.101.940.  June  30.  1914:  appl.,  July  20,  1911. 
Expressed  juice  is  centriroged  to  remove  insoluble 
matter,  the  latter  being  extracted  with  water  and  contri- 
fuged  again.  The  solutions  thus  obtained  are  clarified, 
heated,  and  eentrifuged  to  remove  coagulated  impurities. 
The  coagulnm  is  extracted  with  water  and  cent  rib  _ 
the  clear  solution  obtained  being  concentrated  and  eentri- 
fuged.—L.  E. 

Molasses;     Process  for    desaccharifying and    boiling 

centrifugal  'urup.  A.  Grantzdorffer  and  A.  List.  Magde- 
burg, Germany.     Eng.  Pat.  15.957.  July  10.  1913. 

See  Fr.  Pat.  460,192  of  1913  ;  this  J..  1914.  36.— T.  F.  B. 


XVDI.— FERMENTATION    INDUSTRIES. 

Yeast;  Determination  of  glycogen  in ■     E.  Salkowski. 

Z.  physiol.  Chem.,  1914.  92,  75— 88. 
The  author  states  that  glycogen  in  yeast  cannot  >«■  deter- 
mined by  the  method  and  moditieatiems  thereof  recently 
proposed  (see  Schonield  and  Kiinzcl.  this  J..  1914,  165). 
The  yeast  gum  which  is  not  removed  in  the  course  of  the 
analvsis.  yields  reducing  sugar  in  the  final  treatment  with 
hvdrochlorie  acid  ;  further,  part  of  the  yeast  cell  membrane 
■  erted  by  the  hot  potassium  hydroxide  into  erythro- 
cellulose  which  behaves  like,  and  in  the  authors  opinion 
is  identical  with,  yeast  glycogen. — L.  E. 

Ethulm>rrai,tan  ;     Phutoekemical    formation     of .     C. 

Neuberg  and  F.  F.  Nord.  Ber..  1914.  47,  2264— 227L 
Wkeh  an  aqueous  alcoholic  solution  oi  thialdme  (the 
ammonia-compound  of  thio-acctaldehvdei  was  added  to 
an  aqueous  solution  of  sucrose  undergoing  fermentation 
by  means  of  yeast,  no  noteworthy  slackening  of  fermenta- 
tion was  observed,  and  after  a  few  minutes  the  odour   of 
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mercaptan  was  distinctly  perceptible.  The  formation  of 
cth\  lmercaptan  was  demonstrated  by  passing  the  fermenta- 
tion gases  through  a  solution  of  mercuric  cyanide,  when 
a  yellow  precipitate  was  produced.  This  was  separated, 
decomposed  with  dilute  hydrochloric  acid,  and  the  evolved 
gas  passed  into  a  solution  of  lead  acetate,  a  yellow  pre- 
cipitate of  the  lead  salt  of  ethylmercaptan  being  produced. 
In  an  analogous  experiment  with  dead  yeast  no  formation 
of  mercaptan  took  place. — A.  S. 

Acetic  fermentation  ;   Famurable    influence   of   manganese 

on .     G.    Bertrand    and    R.    Sazerac.     Bull.    Soc 

Chim.,  19H,  15,  627—630. 
Mycoderma  aceli  was  allowed  to  act  on  alcohol  in  a  nutrient 
medium  in  presence  of  varying  amounts  of  manganese 
sulphate  for  2 — 10  davs,  and' the  liquid  then  titrated  with 
A\  1  alkali.  The  quantity  of  acetic  acid  formed  increased 
with  the  pr,  pc  rtii  n  <  f  manganese  sulphate  up  to  a  con- 
centration of  about  1  :  10,000,  bevond  which  it  decreased. 

— W.  R,  S. 

Patents. 
Malting    machine.     J.    Sleoman,    Stonehouse,    Gloucester 

Eng.  Pat.  13,426,  June  10,  1913. 
An  improved  form  of  the  machine  described  in  Eng.  Pat. 
22,204  of  1911  (this  J.,  1912,  1091),  the  perforated  hinged 
sections  dividing  the  space  into  grain-chamber  and  air- 
chamber  being  d;spensed  with.  The  grain  lies  on  a  single 
perforated  floor  situated  midway  between  the  axis  and 
the  lower  periphery  of  the  drum,  so  that  when  the  latter 
is  rotated  the  bed  of  grain  is  thoroughly  broken  up.  Air 
is  introduced  through  a  hollow  trunnion  and  distributed 
by  pipes  on  either  side  of  the  floor :  gases  may  be  exhausted 
in  a  similar  manner. — J.  F.  B. 


XIXa.— FOODS. 

Patents.  » 

Milk  ;    Apparatus  for   sterilising,   pasteurising,    and   con- 
densing   .     A.     Reynierse,     Middelburg,     Holland. 

Eng.  Pat.  14,616,  Juno  24,  1913.  Under  Int.  Conv.. 
Jan.  6,  1913. 
The  milk  is  introduced  into  a  water-jacketed  vessel 
containing  a  cooling  coil  and  hollow  perforated  stirring 
arms  carrying  brushes  which  rub  against  the  wall  of  the 
vessel  and  prevent  incrustation.  For  sterilisation,  steam 
is  first  admitted  to  the  water-jacket,  and  when  the  milk 
has  been  heated  to  about  90"J  C,  steam  is  admitted  through 
the  stirring  arms  into  the  milk,  the  latter  being  stirred. 
When  the  milk  has  been  heated  to  120°  C,  the  steam  to 
the  arms  is  cut  off,  and  the  water  in  the  jacket  is  kept  at 
120  C.  for  30  mins.  The  milk  is  then  cooled,  stirring 
being  continued.  During  sterilisation,  air  is  admitted  to 
the  space  above  the  milk.  be:ng  first  sterilised  by  passage 
through  a  sinuous  tube. — L.  E. 


Milk  separators  ;  Centrifugal .     H.  Lanz,  Mannheim, 

Germany.  Eng.  Pat.  4028,  Feb.  16,  1914.  Under  Int. 
Conv.,  May  2,  1913. 
Plates  fitted  in  a  centrifugal  drum  are  provided  with 
openings  for  the  supply  of  milk  and  for  conducting  the 
cream  to  the  uptake  adjacent  to  the  central  inlet  ;  auxiliary- 
openings  in  the  plates  permit  the  cream  to  pass  radially 
towards  the  centre  and  reduce  the  surface  to  which  it  is 
exposed. — W.  P.  S. 

Meat  and  other  foodstuffs  ;  Process  for  the  preservation  of 

.     0.  Bocande,  Paris.     Eng.  Pat.  19,921,  Sept.  3, 

1913.  Under  Int.  Conv.,  Nov.  18,  1912. 
JorNTS  of  meat  are  placed  in  a  closed  chamber  and  the 
air  is  exhausted  from  the  latter  ;  air  mixed  with  ozone  is 
then  admitted  and  the  chamber  again  exhausted,  a  pres- 
sure of  5 — 15  mm.  being  maintained  until  the  meat  has 
lost  from  15  to  20%  of  its  water-content;  the  evaporattd 
water  is  condensed  or  absorbed  by  hygroscopic  sub- 
stances.    The  joints  are  now  removed  from  the  chamber, 


wrapped  in  tinfoil,  paper,  or  fabric,  and  then  coated  with 
a  mixture  consisting  of  water,  60—65  ;  gelatin,  20 — 25 ; 
sea  salt,  5  ;  sugar,  5  ;  glycerin,  5  ;  and  formalin,  about  1%. 

— W.  P.  8. 

Potatoes  ;    Process  for    the   production    of  dried .     ('. 

Warth,  Charlottenberg,  Germany.  Eng.  Pat.  3531, 
Feb.  11,  1914.     Under  Int.  Conv.,*June  5,  1913. 

Potatoes  are  grated  and  the  mass  is  washed  on  a  sieve 
with  water  to  remove  the  starch.  The  aqueous  portien 
is  eentrifuged  to  separate  the  water  as  far  as  poenbli 
from  the  starch,  and  the  pulp  on  the  sieve  is  pressed.  Tht 
starch  and  the  pulp  are  then  mixed  and  the  mixture  dried 
by  heat.— W.  P.  S. 

Food  fals  ;  Manufacture  of more  particularly  for  Ok 

preparation  of  pastries  and  the  like.  P.  A.  Schmitt 
Hamburg,  Germany.  U.S.  Pat.  1,102,551,  July  7,  1914 
Date  of  appl.,  July'  10,  1913. 

See  Fr.  Pat.  460,614  of  1913  ;  this  J.,  1914,  98.— T.  F  E 

Milk;   Process  for  preparing  dried or  milk  powdei 

Casein  Co.  of  America.  Fr.  Pat.  466,528,  Dec.  24,  191: 
Under  Int.  Conv.,  April  11,  1913. 

See  U.S.  Pat.  1,074,419  of  1913;  this  J.,  1913,1027.— T.F.i 

Beverage  from    dairy    residues  ;    Process  for   preparing 

salutary .     A.  Jolles.     Fr.  Pat.  467,530.  March  3 

1913. 

See  U.S.  Pat.  1,073,135  of  1913;  this  J.,  1913,987.— T.F.  1 

Fruits;  Process  for  preserving in  their  natural  stal 

in  a  solution  of  sodium  bisulphite  and  sulphurou 
dride.     R.  Oliver.     Fr.  Pat.  466,589,  March  6,  1913. 

See  Eng.  Pat.  5999  of  1913  ;  this  J.,  1914,  38— T.  F. 


XIXb.— WATER  PURIFICATION;  SANITATI0 

Report  on  the  work  of  the  (German)  State  Commis, 
the  examination  of  methods  of  purifying  beet  sugar  fack 
tvaste  waters.     Gunther  and  Herzfeld.     See  XVII 

Patents. 

Refuse    destructors.    A.    B.    Scorer   and   Meldrums,   Lt 

Manchester.   Eng.   Pat.   14,753,  June  26,  1913. 
In  destructors  comprising  a  number  of  sectional  furna 
separated  from   one  another  by  dwarf  party  walls. 
latter  are  in  the  form  of  hollow  metal  conduits  in  wh 
the  air  supplied  to  the  ash-pits  for  the  combustion  of 
fuel  is  preheated. — W.  P.  S. 

Destructor  furnaces   or   stoves.     J.    Thomas.    Kenilwoi 
Warwick.     Eng.  Pats.  24,923,  Nov.   1,  1913,  and  74 . 
Mar.  24,  1914. 
A  hollow  jacket  surrounds  the  combustion  chamber  •  I 
within  the  latter  is  a  casing  composed  of  tubes:  curn 
of  heated  air  flow  from  the  upper  ends  of  the  jaekit 
the  tubes  to  the  upper  part  of  the  furnace  above 
burning  refuse.     A  gas  burner  is  provided  in  th 
i    part  of  the  furnace  in  order  that  a  gas  flame  may <■ 
[    directed  into  the  smoke  at  the  time  of  Fghting  or 
charging,  or  when  there  is  excess  of  smoke,  baffle-pi.  - 
being  arranged  so  as  to  direct  the  flame  into  the  sm^ 

Water,    sewage,    and   other   liquids;   Purification   of - 
F.   M.   Leavitt,  Smithtown,  N.Y.,  U.S.A.     Ei 
21,547,  Sept.  24,  1913.     Under  Int.  Conv.,  Oct.  S.  1  - 

See  U.S.  Pat.  1,088,232  of  1914;  this  J.,  1914,372.— T.I  *• 
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lie  product  derirrd  from   talicylic  arid.     II.   Woitz. 
Kr.  Pat.  466.791.  April  §2,  1913. 

nOer.  Pat.  262,328  of  1912;  this  J.,  1913,925.— T.  F.  B. 
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SUBSTANCES  ;    ESSENTIAL  OILS. 

ipium  alkaloid*.     J.  v.  Braun.     Bor.,    1914,   47,   2312— 
8830. 

s  the  formula?  which  have  been  deduced  fur  tnorphino, 
ideine,  and  thebainc  (see  Knurr  and  Horlein,  this  J., 
13)  thore  is  a  partially  hydrogeuised  benzene  ring 
attaining  a  double  linkage  in  tho  fry-position  to  the 
irog.n  atom.  Previous  investigations  bj  the  author 
.ul  indicated  that  compounds  ol  this  character  behave 
'■normally  with  cyanogen  bromide,  the  ring  being  ruptured 
i  the  nitrogen  atom,  instead  of  the  normal  replacement 
i  *  CN-group  of  a  CH,-group  attached  to  the  nitrogen. 
■  hen  thebaine  was  treated  with  cyanogen  bromide  it  was 
inverted  into  a  compound,  soluble  in  ether,  in  which  the 
.ethyl  group  attached  to  nitrogen  was  still  intact. 
lorphme  and  codeine,  on  the  other  hand,  when  treated 
ith  cyanogen  bromide,  after  acetylation  of  the  free 
vdroxvl  groups,  behaved  in  a  normal  manner,  the  methyl 
roup  attached  to  the  nitrogen  being  replaced  by  a  <  V 
roop,with  the  product  ion-respectively  of  oyanod'acetylnor- 
lerphine  and  cyanodiacetylnorcode'ne.  The  acetyl 
■rivatives  of  dihydromorphinc  and  dihydrocodeine 
ehaved  in  a  similar  manner.  It  is  concluded  that  m  the 
ramie  of  morphine  and  codeine  there  is  no  double  linkage 
i  the  benzene  ring  111.  ('or.  cil.),  but  probably  a  bridge- 
nkage  connecting  the  carbon  atoms  at  6  and  8  : — ■ 


n  hydrolysis  of  cyanod'acetyl-normorphine  and  -nor- 
Kleine,  the  acetyl  groups  are  tirst  removed,  and 
.«.-  oyanonormorphine,  C16H140(OH), :  N.CN,  and 
maonorcodeine,  Cl6HuO(OH)(OCHs):N.CN,  formed, 
■e  subsequently  converted  respectively  into 
■morphine.  C„HI40(OH)2:  XH.  and  norcodeine, 
„H„0(OH)(OCHj):NH  (Diels  and  Fischers  N-de- 
ethvbeodeine.  this  J.,  1<II4.  765).  These  bases  are 
milarin  properties  to  morphine  and  codeine  (into  which 
tey  ere  converted  by  methylation),  but  are  more  reactive 
i  certain  directions  owing  to  the  presence  of  the  imino- 
oup.  The  O-isoamyl  derivative  of  no  rmorphine  and  the 
poenylethyl  derivative  of  norcodeine  were  prepared. 

—A.  S. 

°aac;     Detection    of .     G.     Deniges.     Bull.     Soc. 

Pharm.  Bordeaux,  52,  385.     Z.  anal.  Chem.,  1914,  53, 

»  0-5°o  solution  of  a  cocaine  salt  be  treated  with  an 
|ual  volume  of  a  5°0  solution  of  sodium  perchlorate,  a 
wipiUte  composed  of  long,  very  fine  needles  is  formed  : 

h  very  small  quantities  the  precipitation  is  observed 
■  ■•  microscope. — A.  S. 

r^cknine  in  ;>r..«.  „ct  of  brucine  :    Determination  of— — . 

D.  B.  Dott.     Proc.  Brit.  Pharm.  Conf.,  1914,  8. 

hex  strong  nitric  acid  is  added  in  the  proportion  of  1  vol. 

nV>-  '  l'f  dCl1  solu,ion'  and   !  cc-  o(  nitric  acid  for 

-rni.  of  brucine,  a  period  of  20  mins.  at  the 

unary  temperature  is  sufficient  todestrov  all  the  brucine. 

arming  to  40   C.  causes  an  appreciable  loss  of  strychnine. 

•     — F.  Shdn. 


It,  II, i,l, ,,ui,i  leaves  .    Adulteration  of .    <;.  8,  Allen  and 

H.  Dcane.     Pro*,  lint.  Pharm.  Conf.,  1914,  9     n. 

Beixadohvj    ia     largely     adulterated     with     Phytolacca 
decandra,    Seopofa    carntoliea    and    Ailanthm    glandui 
which  are  best  dist inguiahed  bj  the  microscope.     Port 
of  the  leaf  are  warmed  with  .  Iib.r.il  hydrate  solution  till 
sufficiently    transparent     (or    microscopic    examination. 
Phytolacca    shows    characteristic  phidea    of 

calcium  oxalate  differing  from  (he  sandj  crystaU  of  Leila- 

donna.     In  AilanUnu  and  8cojnla  the  -' ata  ooeur  on 

the  lower  surface  of  the  leaf  whilst  in  belladonna  they  are 
found  on  both  surfaces. — F.  Siion. 

Benzoin;    Analytical   character*  if .     T.  T.  Cocking 

and   J.    1).    Kettle.      1W.    Brit.    Pharm.    Conf.,    1914, 

To  determine  the  balsamic  ands  in  benzoin  5  grins,  are 
extracted  with  alcohol  in  a  Soxhlot  apparatus  and  tho 
extract  bydrolysed  with  alcoholic  potash.  The  aloohol  is 
evaporated,  the  residue  dissolved  in  Dki  cc.  of  water  and 
treated  with  a  alight  excess  ,,f  hydrochloric  acid,  6  grins,  of 
light  magnesium  oxide  and  20  cc.  of  xylene.      The  whole 

b  boiled  under  a  reflux  condenser  for  an  hour,  cooled,  tho 
aqueous    portion    filtered    oil    and    the   insoluble   matter 
boiled  twice  w  ith  Iimi  cc.  of  water  which  ia  allowed  to  cool 
before    filtering.     The    combined    a  rue  >ue    exl 
shaken  out  once  with  ether,  when  the  balsamic  acids  are 

liberated  by  theadd:tion  of  hydrochloric  acid  and  removed 
by  ether,  the  latter  being  distilled  off  and  the  res  due  dried 
in  a  vacuum  over  sulphuric  acid  before  weighing.  To 
determine  the  cinnamic  acid  the  ethereal  residue  ia  left 
overnight  in  contact  with  excess  of  a  5%  -  ilution  of  bro- 
mine in  carbon  tetrachloride,  and  the  excess  of  the  latter 
is  driven  off  by  evaporation  on  the  water  bath.  The 
res:due  is  evaporated  Beveral  times  with  ether,  dried  as 
before  and  weighed.  The  amount  of  cinnamic  acid  is 
calculated  from  the  increase  of  weight,  one  moL  of  the  acid 
absorbing  2  atoms  of  bromine  (see  this  J.,  1910,  112).  Tho 
"free"  balsamic  acids  are  determined  by  boiling  the 
powdered  drug  with  water,  magnesium  oxide  and  xvlene 
and  proceed  ng  as  described  above.  The  acid  and  "ester 
values  are  determined  on  the  alcoholic  extract  of  a  sepa 
portion  of  the  drug.  Analyses  of  a  number  of  different 
specimens  arc  given. — F.  Shdx. 

P,  psin  ;   Bart,  riological  pitrit,/  of .     E.  Quant.      Proc 

Brit.  Pharm.  Conf.,   1914.   - 

Out  of  eleven  samples  of  pepsin  in  scale  or  powder  form 
from  various  sources,  several  were  contaminated  with 
bacteria.  The  most  satisfactory  samples  contained  a 
small  amount  of  free  acid.  The  standard  might  be  im- 
proved by  the  presence  of  free  acid  and  the  use  of  chloro- 
form.— F.  Shdx. 

Oil  rich  in  sulphur  from   Kimmeridge   thai  •  imp 

Demesse  and  Reaubourg.     Bull.  Soc  Chim., 
1914,  15,  625—627. 

Dry  distillation  of  Kimmeridge  shale  found  at  St.  Champ 
Yielded  an  oil  of  the  following  composition  :  C  77-3, 
H  9-2,  s  1 1  99,  n  t>37,  1 1  |  by  di  ff.  |  1  -14%.  The  sulphona- 
tion  product  neutralised  by  ammonia  was  similar  to 
ichthyol  and  like  products  used  in  therapeutics. — \V.  K.  S, 

Cinnamic   aldehyde  :    Stability  of .     H.    A.    Phillips. 

Proc.  Brit.  Pharm.  Conf..  1914.  17— In. 

Cinnamic  aldehyde,  whether  pure  or  as  a  constituent  of 
cinnamon  oil,  is  not  appreciably  oxidised  when  distilled 
with   steam    under  ordinary  conditions.  —  F.  SSDS. 

Carbon  bisulphide  in  official  pharmacy  and  suggestion!  for 
its  furllur  use.  F.  H.  Alcock.  Proc.  Iirit.  Pharm. 
Conf..   1914.  21—22. 

USEFUL  results  can  be  obtained  by  determin  ng  the 
amounts  extracted  by  carbon  bisulphide  from  offi  ia!  liquid 
extracts  and  tinctures.  In  tins  way  0-3%  of  fat,  contain- 
ing very  little  alkaloid,  can  be  withdrawn  from  the  liquid 
extract  of  -V»  ■:  vomica. — F.  Shun. 
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Glycerophosphates  of  commerce;  Composition  of  the — • — . 
.1.  ('.  Urunev  and  C.  T.  Bennett.  Proe.  Brit.  Pharm. 
Conf..   11)14,"  22—23. 

The  composition  of  calcium  glycerophosphate  varies  and 
does  not  correspond  with  a  definite  molecular  proportion  of 
water.  The  so-called  "  soluble "  salt,  containing  citric 
acid,  is  less  likely  to  cause  a  deposit  in  the  preparation  of 
the  compound  syrup.  There  is  no  objection  to  the  addition 
of  citric  acid  so  long  as  the  content  of  calcium  is  not  reduced 
below  15%.  The  salt  should  be  soluble  in  25  parts  of  water. 
Magnesium  glycerophosphate  may  also  contain  citric  acid 
but  the  magnesium  content  should  not  be  less  than  10%. 
Ferric  glycerophosphate  should  contain  about  15%  Fe 
and  be  soluble  in  2  parts  of  water.  Solutions  of  potassium 
glycerophosphate,  which  is  difficult  to  obtain  in  crystalline 
form,  should  be  required  to  contain  definite  percentages 
of  the  anhydrous  salt.  Sodium  glycerophosphate  crystal- 
lises with  5  mols.   H20. — F.  Shdx. 

Cadmium  salicylate.     W.  0.  de  Coninck.      Bull.  Soc.  Chim., 
1914,  15,  608—609. 

Freshly  precipitated  cadmium  carbonate  is  treated  with 
warm  aqueous  salicylic  acid  solution  containing  a  little 
alcohol,  and  the  salt  re-crystallised  from  boiling  water, 
from  which  it  is  deposited  without  decomposition.  The 
salt,  dried  at  95° — 96'  C.  has  the  composition, 
!  I  „H  ,(( .)H).CO.O]Xd-  H.,0  :  it  does  not  decompose  below 
165:  C,  when  it  gives  off  carbon  dioxide  and  phenol  ;  it 
-chars  above  170"  C. — W.  R.  S. 

Determination  of  rhamno.se    in    presence' of  other   methyl- 
pentoses.     Votocek  and  Potmesil.     See  XXIII. 

/Commercial  standards  for  dried  magnesium  sulphate,  sodium 
sulphate,  and  sodium  phosphate.  Umnev  and  Bennett. 
-See  VII. 

Patents. 

Hydrogetiised  organic  substances  or  compounds  [of  the  opium 

group]  :    Manufacture  of .     Verein    Chininfabrikcn 

Zimmer  und  Co..  G.  m.  b.  H.,  Frankfort.  Germany. 
Eng.  Pat.  14.247,  June  19,  1913.  Addition  to  Eng. 
Pat.  10,204  of  1913,  dated  May  9,  1912  (see  this  J., 
1913,  989). 
Morphine,  codeine,  and  other  opium  compounds  are  hydro- 
genated  by  treating  them  with  formic  acid  and  a  finely 
divided  metal  of  the  platinum  group,  or  a  colloidal  solution 
of  such  metal.  For  example,  5  parts  of  codeine  hydro- 
chloride are  dissolved  in  70  parts  of  a  1%  solution  of  formic 
acid  and  mixed  with  the  palladium  black  obtained  from 
0-5  part  of  palladious  chloride.  The  solution  is  allowed  to 
stand  first  at  the  ordinary  temperature  for  a  few  hours 
and  then  at  50°  C.  until  evolution  of  carbon  dioxide  has 
ceased  ;  it  is  then  filtered,  mixed  with  excess  of  soda  lye, 
saturated  with  common  salt,  and  extracted  with  ether 
The  ethereal  extract  contains  the  hydrocodeine,  which  can 
bo  recrystallised  from  water. — T.  F.  B. 

Acetylation    [of    halogen-hydrocarbons]  ;     Process    of . 

W.  E.  Masland,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  1,095,013, 
April  28,  1914.     Date  of  appl.,  Oct.  16,  1912. 

A  mixture  of  halogen  derivatives  of  aliphatic  hydro- 
carbons (e.g.,  amyl  and  hexyl  chlorides)  is  acetylated  at  a 
temperature  suitable  for  removing  halogen  acid  from 
them,  with  the  formation  of  olefines  ;  the  defines  are 
removed  and  the  remaining  ehlorohydrocarbons  are 
acetylated  at  temperatures  suitable  for  the  formation  of 
organic  acetates  (compare  Eng.  Pat.  29.963  of  1912  :  this 
J.,  1914,  502).— T.  F.  B. 

Dichlorohydrocarbons  ;  Acetylation  of .  W.  E.  Mas- 
land,  Assignor  to  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,  Del.  U.S.  Pat.  1,102,347,  Julv  7,  1914. 
Date  of  appl.,  Oct.  19,  1912. 

Dichlorohydrocarbons,  such  as  mixtures  of  dichloro- 
pentane  and  dichlorohexane,  are  acetylated  by  treatment 
with  70  to  99%  acetic  acid  in  presence  of  sodium  acetate. 

— T.  F.  B. 


Oxidising    compounds    anc 

Process   of .      A.    S. 

E.  A.  Byrnes  and  C.  P. 
Pat.  1,097,939,  May  26, 
1906. 


producing  terpene  peroxide  ; 
Ramage,  Detroit,  Assignor  to 
Townsend,  Washington.  I.'.s. 
1914.     Date  of  appl.,  March  6, 


The  vapours  of  terpenes  and  other  oxidisable  liquids  are 
passed  over  a  catalytic  agent,  such  as  platinised  asbestos, 
and  simultaneously  treated  with  ozone.  Terpenes  are 
converted  into  peroxides  by  this  process. — T.  F.  B. 

Organic  peroxide  [from  cineol]  and  process  of  producing 
same.     A.  S.  Ramage,  Detroit.  Assignor  to  E.  A.  Bvrnis 
and  C.  P.  Townsend,  Washington.    "U.S.  Pat.  1,097,940 
May  26,  1914.     Date  of  appl.,  March  31,  1906. 
Cineol  is  subjected  to  the  continued  action  of  ozone  in 
presence   of  a  catalytic   agent   [e.g.,    platinum   black)  at 
the   ordinary   temperature,   until   a   thick,   viscous,   non- 
volatile   liquid    is    obtained.     This    liquid    is    brownish- 
yellow,  insoluble  in  water,  soluble  in  petroleum  ;  it  is  an 
active  oxidising  agent  and  germicide,  liberating'  iodine 
from  potassium  iodide,  and  containing  about  18  times  its 
volume    of    loosely-combined    oxygen;     it    deconi]> 
explosively  when  heated. — T.  F.  B. 

Terpene    peroxide;    Process    of    producing — — .      A.    8. 

Ramage,  Cleveland.  Assignor  to  E.  A.  Bvrnes  and  C.  P. 

Townsend,  Washington.     U.S.  Pat.  1,098,356,  May  2(i, 

1914.  Date  of  appl.,  Feb.  7,  1903. 
Terpenes  capable  of  being  oxidised  to  peroxide,  are 
treated  with  ozone  or  ozonised  air  at  a  temperature  above 
38°  C,  and  in  absence  of  water,  the  reaction  being  carried 
out  under  conditions  to  "  drive  off  the  terpene  peroxide 
in  the  form  of  fumes." — T.  F.  B. 

Quinoline    compounds    and    process    of    producing    mm*. 

A.  B.  Davis,  Assignor  to  Eli  Lilly  and  Co.,  Indianapolis. 

U.S.    Pat.    1,098,022,   Mav   26,  "1914.     Date  of  appl. 

Jan.  31,  1913. 
Equimolecular  proportions  of  salicylic  aldehyde,  pyruvi( 
acid,  and  a  suitable  aromatic  amine  (e.g.,  p-toluidine)  an 
boiled  together  in  absolute  alcoholic  solution,  and  tin 
product  is  allowed  to  crystallise.  2-o-Hydroxyphenyi  -6 
methylquinoline-4-carboxylic  acid  is  produced  when  j> 
toluidine  is  used. — T.  F.  B. 

Formaldehyde  ;  Process  of  making .     H.   von  Hoch 

stetter,  Constance,  Germanv.  U.S.  Pat.  1,100,076,  Juni 
16,  1914;  date  of  appl.,  Jan.  9,  1913. 
Formaldehyde  is  produced  by  passing  a  mixture  of  ai 
and  methyl  alcohol  vapour  at  a  suitable  temperatur 
over  two  or  more  catalysts,  e.g.,  through  a  copper  tub 
containing  metallic  silver,  which  may  be  precipitated  upoi 
the  copper. — H.  H. 

Ga'lic   acid;   Preparation   of .      M.    Hamel,   Assign 

to  Nitritfabrik  Akt.-Ges.,  Berlin.  U.S.  Pat,  1,100,731 
June  23,  1914  ;  date  of  appl.,  Feb.  25,  1914. 
Moist  fermented  masses  of  nutgalls,  sumac  and  the  like  ai 
dried  at  an  elevated  temperature  in  order  to  convert  tl. 
impurities  formed  during  the  fermentation  into  a  sta' 
in  which  they  are  insoluble  in  the  solvents  used  for  subsi 
quently  extracting  the  gallic  acid. — D.  J.  L. 

Chloroform  :  Method  of  making .     T.  Griswold,  jun 

and  C.  J.  Strosacker,  Assignors  to  The  Midland  Chsmie 
Co..  Midland,  Mich.  U.S.  Pat.  1,101,025,  June  23,  191 
Date  of  appl.,  July  26,  1912. 
Carbon  tetrachloride  is  reduced  in  presence  of  water  I 
a  metal,  such  as  iron,  a  portion  of  which,  at  least, 
introduced  in  the  form  of  relatively  coarse  particles,  whii 
are  subjected  to  a  grinding  action  to  reduce  them  to  fin 
particles. — T.  F.  B. 

Alkyl  sulphates  ;  Process  for  the  manufacture  of  alipha 

.     E.  Wolf,  Assignor  to  Chinoin  gyogyszer  es  yi 

yeszeti  termekek  gyara  r.  t.  Dr.  Keresztv  es  Dr.  W 
"Ujpest,  Austria-Hungary.    U.S.  Pat.  1,101,373,  June  : 
1914.     Date  of  appl.,  Dec.  8,  1913. 
Aliphatic  simple  or  mixed  ethers  are  converted  into  t 
corresponding  alkyl  sulphates   by  adding  sulphuric  ar 
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iblorhydrin  at  n  low  temperature  and  beating  the  mixture 
intil  the  evolution  of  hydrogen  chloride  ceases.   -T.  F.  B. 

.   perfumes,  and  odorous    mbstan       ;  Pro 

.1.    A.    Meunier.     Firsl    Addition, 
\  ig.   l'8,  1913,  to  Fr.  Pat.  166,273,  Feb.  26,  1913 
this   I  .  I'M  I.  013). 

it  ions  or  mixtures  containing  the  odorous 
Is,  obtained  as  described  in  the  principal   i 

ated    by    distillation.     This    is    necessary    to 
in-  production  of  stable  extracts,  particularly  in 

e  of  fruits.  -T.  F.  B. 

thylenetetramint    thio 

mating .     K.    H.  Schmitz.     First   Addition,  dated 

II,  1913,  to  Fr.  Pat.  466,619,  Dec.  26,  1913. 

In  Gor.  Pat.  270,486  of  1913;  this  J.,  1914,  439.     The 

ite,   chromate,   and   other   salts   ran    be   obtained 

n  a  similar  manner  to  the  thiocyanate.     The  free  base. 

I .  i  II  .  ii  ill.  is  obtained  by  treating  the  chromate 

»ith  barium  oxide  or  the  halides  with  moist  silver  oxide  : 

>v  neutralising  this  with  the  appropriate  acid,  pure  salts 

dned. — T.  F.  15. 

alcohols:    Process    for  I . 

hr   Neumann  und  Co.  Chem.    Fabrik  <;.  m.  b.  11..  and 
J,  Zeltner.     Kr.  Pat.  466.S04.  X..v.  v.  liliri. 

erthry  alcohols  are  esterified  by  treating  them  with 
rides  in  presence  of  tertiary  liases,  such  as  pyridine 
r  dimethylaniline.     In  some  cases  the  reaction  is  facili- 
.  gentle  heating.— T.  F.  B. 

Hmethylpam  'nophi  nol      and     p-hydroxyphenyltrimethyl- 
ammonium  :    Process  fur    preparing   pun.    itablt     sails 

of- .     Fabrique     de     Produits     Chimique     ci-dev. 

i.     Fr.  Pat.  467,085,  Jan.  7,  1914.     Under  Int. 
Conv..  Nov.   18,   1913. 

he  product  obtained  by  the  methylation  of  p-amino- 
benol  contains  the  mono-  and  dimethylaminophenols 
aether  with  a  salt  of  p-hydroxyphenyltrimethylam- 
lonium.  To  separate  these,  advantage  is  taken  of  the 
ict  that  p-aminophenol  and  its  monomethvl  derivative 
0  not  form  precipitates  with  ferroevanides  in  acid  solu- 
i"n.  whilst  the  other  two  compounds  are  precipitated 
ipidly  and  completely  as  acid  ferroevanides  :  these  two 
Jtnpounds  can  then  be  separated  from  one  another  by 
J 'sat  ion  in  presence  of  a  normal  alkali  sulphite, 
hen  dimethyl-p-aminophenol  is  separated  in  the  form 
f  a  normal  ferrocyanide  and  the  quaternary  ammonium 
impound  remains  in  solution.  A  separation  of  the  liases 
om  their  mixed  ferroevanides  can  also  be  effected  by 
taking  the  mixture  feebly  alkaline  and  extracting  the 
imethvl-p-aminophenol  bv  means  of  benzene  or  other 
'Ivent.— T.  F.  B. 

3-Dihalogen-2-mflhylbutane  and  homologies  thereof ;  Pro- 

ing .     0.  Oraul,  Assignor  to  Badisehe  Anilin  und 

ihrik.  Ludwigshafen  on  Rhine,  Germanv.     U.S. 
Pat.  1,102,654,  July  7,  1914.     Pate  of  appl.,  Sept.  5, 

ee  Eng.  Pat.  3870  of  1912  j  this  J.,  1913.  252.— T.  F.  B. 

>-nfe/In<.« ;      Producing .     O.     Oraul.     Assignor     to 

B«dische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
thine.  Germanv.     U.S.   Pat.   1,102,655,  July  7,   1914. 

Date  of  appl..  March  13,  1913. 

;e  Fr.  Pat.  450.461  of  1912  :  this  .T.,  1913,  624.— T.  F.  B. 

B»fl  htmmethyleneletramine    thiocyanate  :     Process   for 

.     K.  H.  Schmitz.     Fr.  Pat.  466,619,  Dec. 

-,i    W13.     Under  Int.  Conv.,  Feb.  3,  1913. 

Pat.  266,788  of  1913  :  this  J.,  1914,  43.— T.  F.  B. 

tVthyde  :    Process   for    making .     Holzverkohl- 

unas-Industrie  Akt.-Ges.  Fr.  Pat.  467,076,  Jan.  7, 
1914     Under  Int.  Conv.,  Jan.  9,  1913. 

3    Pat.  1.100,076  of  1914  :  preceding.— T.  F.  B. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I'm  ksts. 

r  gelalinobromidt    or  collodio-bromidt   paper  will 
emulsions  for  rapidly   prod  nosilivi      in  the 

camera,     a    Bal  Fr.  Pat.  166,990,  Jan.  5,  1914. 

Paper  is  coated  with  a  slou  [e.g.,  gas  light )  emulsion,  then 

with  a  layer  of  arrow  root  or  other  starch  paste,  and  finally 
with  a  rapid  emulsion.  Aitei  exposure  iii  the  camera 
development,  the  paper  is  exposed  to  light,  the  negative 
film  is  stripped  off,  and  the  positive  developed  on  the  slow 
emulsion.  This  produces  reversed  positives,  If  it  is 
desired  to  make  correct  positives,  the  emiil.se  ms  are  applied 
to  opposite  Bides  ol  a  thin,  grainless  paper. — T.  F.  H. 

Polychrome  screen  plah  •   for  colour  photography  :    Manu- 

ire  of .     A.  and  L.  Lumiere.     Fr.  l'at.  467.12s 

March   21,    1913. 

Onb  of  the  difficulties  in  preparing  polyohrome  set 

plates  is  due  to  the  Bcreen  presenting  a  certain  amount  of 
colour,  which  affects  the  general  tone  of  the  finished  photo- 
graphs.    It  has  not   I n  found  possible  to  correct  this  by 

staining  the  gelatin  emulsion,  bul  satisfactory  results  have 
been  obtained  by  the  use  of  a  layer  of  varnish  of  a  colour 
complementary  to  thai  of  the  fault  in  the  screen;  the 
varnish  may  be  introduced  between  the  screen  and  the 
emulsion  or  it  may  be  applied  to  the  glass. — T.  F.  B. 

Colour   photographs   ami   the   process  for   their   prodw  ■ 
A.    H.    Walker.    London.     From    The    Sess-Ives    Co., 
Philadelphia.     Eng.  Pat.  15,823,  July  it,  1913. 

SEEFr.  Pat.  4113. 737  of  1913  ;  this  J.,  1914,  441.— T.  F.  B. 

Photographic   plates,    films,   and   paper.*;    Sensitive . 

R.    E.    Crowther.      Fr.     I'at.    466.53(1.     Dee.    24.     1H13. 
Under  Int.  Conv.,  Dec.  30,  1012. 

See  Eng.  Pat.  29,919  of  1912  ;  this  J.,  1914,  221.— T.  F.  B. 

Bleaching-out  layer*  for  colour  photography;    Process  for 

pm, hieing either  r>tnii/  sensitised  or  to  be  sent 

before  use.     J.   Szczepanik  and   F.   Habrich.     Fr.   Pat. 

166.906.    Sept.    S.    1913.      Under   Int.    Conv.,   Sept.    9. 
1912. 

SEEGer.  Pat.  264.207  of  1912;  this  J., 1913,1033.— T.  F.  B. 

Preparing  pun  stabh  falls  of  dimethyl-p-aminophenol  ai<>l 
p-hydroxyphenyltrimethylatiimonium.  Fr.  Pat.  467,085. 
See  XX. 


XXII.— EXPLOSIVES ;    MATCHES. 

Patents. 

Detonating    explosive    charges    for    mining    and    military 

purposes;    Si et hod  of .     C.  Claessen,  Berlin.      Eng. 

Pat.   16,456,  July   17.   1913. 

See  Addition  of  Julv  7,  1913.  to  Fr.  Pat.  459.979  of  1913  ; 
this  J.,   1914.  44—  T.  F.  B. 

Explosive.     O.     Silberrad.     Buekhurst     Hill.     U.S.     Pat. 

1.102,964,  July  7.  1914.     Date  of  appl..  Ifov.  23,  1912. 
See  Eng.  Pat.  13,860  of  1911  ;  this  J.,  1912,  1009.— T.  F.  B. 

Reaction-vessel  for  carrying  out  chemical  processes  of  all 
kinds  between  tiro  or  more  liquid*,  solutions,  solids  in 
paste  form,  and  also  gases.     Ger.  Pat.  274,854,     See  I. 


XXIII. -ANALYTICAL  PROCESSES. 

Iron  in  the  pretence  of  pho  '■  :    Determination  of 

.     C.    E.   I'orfield  and   W.    R.   Pratt.     Proc.   Brit. 

Pharm.  Conf..   1914.   19—21. 
Gravimetric  determinations  of  iron  are  unreliable  in  the 
presence   of    even   small   quantities   of   phosphoric   acid. 
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Ferrous  iron  can  be  oxidised  by  boiling  with  hydrogen 
peroxide  and  the  ferric  iron  determined  by  the  usual 
iodimetric  method,  care  being  taken  that  the  hydrochloric 
acid  is  in  excess.  Satisfactory  results  are  obtained  by 
reduction  with  stannous  chloride. — F.  Shdn. 

B)tamnose  ;     Determination    of in    presence    of    other 

meihylfx  ntoses.     E.    Votocek   and    R.    Potmesil.     Bull. 
Soc.  Chim.,  1914,  15,  634—639. 

Hydrocyanic  acid  converts  rhamnoso  into  a  eyanhydrin 
which,  on  hydrolysis,  gives  a-rhamnohexonic  acid,  nitric 
acid  (sp.  gr.  1-15— 1-2)  oxid'sing  the  latter  to  mucie  acid. 
After  oxidation  is  complete,  the  liquid  is  evaporated  to 
one-third  of  its  bulk  on  a  water-bath  and  left  to  stand  for 
3  days  in  the  cold,  while  occasionally  rubbing  the  sides 
of  the  beaker  with  a  glass  rod.  The  crystalline  precipitate 
of  mucic  acid  is  washed  with  a  little  cold  water,  dried  and 
weighed.  100  parts  of  anhydrous  rhamnose  gave  an 
average  of  45-5  parts  of  mucic  acid.  In  presence  of  other 
rnethylpentoses  (e.g.,  rhodeose)  tho  yield  of  mucic  acid 
was  not  quite  so  constant,  but  sufficiently  so  to  determine 
the  molecular  proportion  of  rhamnose  in  the  products  of 
hydrolysis  of  glucosides  containing  it. — W.  R.  S. 

Modification  of  the  Jaeger  method  for  determining  hydrogen 
and    methane.     Wibaut.     See    IIa. 

Effect  of  acidity  of  assay  slags  on  silver  losses.     Livingstone. 
See  X. 

Van  Gin  and  van  der  Waerden's  method  for  detecting  man- 
grove in  quebracho  extracts.     Moeller.     See  XV. 

Cellulose  extracts  and  their  detection  in  tanning  extracts  and 
in  leather.     Mceller.      -See  XV. 

Sulphuric  acid  in  leather  and  in  sulphiled  extracts.      Thuau 
and  Madru.     See  XV. 

Determination     of    glycogen     in    yeast.     Salkowski.     See 
XVIII. 

Determination  of  strychnine  in  presence  of  brucine      Dott. 
See  XX. 

Detection  of  cocaine.     Deniges.     See  XX. 

Analytical    characters    of   benzoin.     Cocking    and    Kettle. 
See  XX. 

Patents. 

Detecting    combustible    or    explosive    gases,    especially  fire- 
damp ;    Devict  for .     Accumulatoren-Fabrik  A.-G. 

and    F.    Riisse,    Berlin,    Germany.     Eng.    Pat.    15,064, 
June  30,  1913. 

A  safety-lamp  and  spark  gap  are  supplied  from  tho  same 
source  of  current  through  separate  circuits  controlled  by 
a  change-over  switch,  the  spark  gap  being  connected  with 
the  secondary  winding  of  an  induction  coil.  The  device 
may  be  made  more  sensitive  by  employing  an  electrically- 
heated  wire  below  the  spark  gap,  the  latter  being  placed 
within  the  constricted  portion  of  a  glass  tube  ;  the  gas  to 
be  tested  is  thus  heated  and  its  velocity  increased. — B.  N. 


Pyrometers.     J.  Churchward.  Mount  Vernon,  N.Y.,  USA 
Eng.  Pat.  15,922,  July  10,  1913. 

See  U.S.  Pat.  1,069,318  of  1913 ;  this  J.,  1913, 928.— T.  F.  B. 


Trade  Report. 

Withdiaual  of  prohibition  of  certain  expoits  from  tilt 
United  Kingdom. 
A  supplement  to  the  "  London  Gazette,'"  dated  August 
20th.     1914,    contains    a    Proclamation    modifying     the 
Proclamations  of  August  3ro,  5th,  and  10th,  relative  to  the 
prohibition  of  certain  exports  from  the  United  Kingdom. 

The  list  published  in  this  Journal,  August  15th,  1914, 
page  810,  is  accordingly  modified  as  follows  : — ■ 

The  Ports  of  Belgium  are  added  to  the  list  of  Poits 
excepted  from  the  prohibition. 

The  following  articles  are  deleted  from  the  list : — Coal, 
steam,  large  ;  fuel,  manufactured  ;  nitrates  of  sodium  ,- 
tin  plates  ;    creojote:  glucose. 

"Lead,  pig,  sheet  or  pipe"  is  inserted  in  place  of 
"  Lead  in  all  forms." 

Union  of  South  Africa  ;  New  Customs  Tariff  and  Regula- 
tions of  the ,  1914.     Suppl.  to  the  Board  of  Trade  J.. 

Aug.  13,  1914.     Price  3d. 

Among  the  changes  in  and  additions  to  Class  I.  (special 
rates)  of  this  tariff  are  the  following  : — 

33.  Motor  spirit,  namely  benzine,  benzoline,  naphtha 
(not  potable),  gasoline,  petrol,  and  petroleum  spirit 
generally.  2d.  per  impl.  gallon. 

34.  Lubricating  oils  (not  elsewhere  specified),  3d.  pci 
impl.  gallon. 

45c.  Saccharin,  now  includes  derivatives  of  ortho 
toluenesulphamide,  dulcin  and  derivatives  of  phenylcar 
bamide  and  other  sweetening  substances,  £1  per  lb. 

48.  Varnish.  2s.  per  impl.  gallon. 

Class  III.  (25°0  ad  valorem)  now  includes  glycerin 
distilled,  not  in  hulk  (formerly  15%  ad  rah).  Class  IV 
(3°n  ad.  ral.)  includes  glycerin  other  than  crude,  and  ii 
bulk  for  manufacturing  purpoess.  Class  V.  (free  of  duty 
includes  the  items  glycerin,  crude,  in  bulk  (formerly  15" 
ad.  ral.)  ;  dyes  for  manufacturing  purposes,  and  tannin 
substances  for  leather,  including  alum  :  radium  ;  sulphu 
and  iron  pyrites  in  bulk ;  tallow,  including  vegetabl 
tallow. 

Netherlands;  Prohibition  opcerta>n  exports  from  the 

Board  of  Trade,  Aug.,   1914. 
The   issues   of   the   "  Nederlandsche  Staatscourant       I 
the  1st,  3rd,  and  8th  August  publish  Decrees  prohibits 
the  exportation  of  the  undermentioned  articles  from  U 
Netherlands  : — Acetone  ;     ammunition    and   gunpowdei 
coal  and  coke;  ether;  gold  coin  and  material  for  mintii 
gold  (except  in  special  cases  in  which  exemption  frorath 
prohibition  may  be  allowed)  ;  glycerin  ;    lead  ;    med 
bandages,  and  materials  for  making  the  same;   on 
sodium  nitrate  ;   sugar. 


Lubricants ;     Apparatus   for    testing .     R.    Drosten. 

Ger.   Pat.   275,225,  June  7,   1913.     Under  Int.   Conv., 

June  22,  1912. 
The  apparatus  is  of  the  type  in  which  a  mixture  of  steam 
and  oil  is  subjected  to  friction  between  a  fixed  and  a 
rotating  surface  in  a  closed  casing.  In  the  apparatus  des- 
cribed, a  vertical  rotating  shaft  carries  at  different  heights 
two  conical  valves  which  rotate  on  scatings  ;  the  latter  are 
provided  with  openings  undir  control.  The  oil  is  delivered 
on  to  the  upper  end  of  the  shaft  and  the  steam  is  delivered 
above  the  upper  valve.  The  space  between  the  two  valves 
acts  as  a  steam-expansion  chamber.  The  oil  finds  its  way 
between  the  valves  and  their  seatings  and  passes  through 
the  openings  in  the  latter  along  with  the  steam.  The 
mixture  of  steam  and  oil  leaving  the  chamber  is  passed  to 
a  condenser. — A.  S. 


Books  Received. 

Alkali,  etc.,  Works  Regulation  Act,  1906.  Fiftie 
Annual  Report  on  Alkali,  etc.  Works,  by  the  Chi 
Inspector.  Proceedings  during  the  year  1913.  H.C.  31 
Wyman  and  Sons,  Fetter  Lane,  E.C.     Price  ! 

A  full  abstract  of  this  report  will  appear  in  au  early  isa 

of  the  Journal. 

Some    Engineering    Phases    of    Pittsburgh  5 
Problem.     Bulletin  No.  8  of  "Smoke  Investigatioi 
Mellon  Inst,  of  Industrial  Research,  Pittsburgh,   1 
U.S.A.     193  pp.  8vo. 
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Official  Notices. 

RNATIOXAL     CONGRESS      OF      MINIM;. 
METALLURGY,    &c,    LONDON,    1915. 

At  .i  m  tho  Exocutivo  Committee  of  the  Con- 

<ws.  hi'ld  at  tlii-  Iron  and  Stool  Institute  "ii  September 

ith,  it  was  decided,  uwing  to  the  War.  to  adjourn  rim  die 

ln>  holding  of  tho  i  ind,  9ubjoc(   to  a  small  levy 

Ms,-.-  already   incurred,  to  release  tho  guarantors 

my  further  liability. 


AND   AUSTRIA- 


OMPETITION    WITH    GERMANY 
HUNGARY. 

BEB    Ac   HON    BY   THE    BdARn   OF    TRADE. 

The  Board  of  Trade  have  received  many  inquiries  for 

of  sellers  or  buyers  of  articles  c  f  which  sources  of 

ipply  cir  markets  have  been  interfered  with  by  the  war. 

ial  arrangements  have  been  made  for  dealing  with 

icm.     Lists  are  being  prepared  and  circulated  of  articles 

hioh  inquirers  desire  (a)  to  purchase  and  (b)  to  sell.     The 

rst  lists  896)  may  be  obtained  on  application  to 

ic  Commercial  Intelligence  Branch.     Finns  interested  in 

iv  of  the  goods  mentioned,  either  ivs  buyers  or  sellers, 

icitild    communicate    with    the     Director.     An    enlarged 

.mplc  room  will  also  be  established  exclusively  for  ex- 

samples  of  Gorman  and  Austrian  or  Hungarian 

Mtls  or   materials   which    have   competed    with    British 

or  abroad,  especially  these  which  arc 

•cessary    for    the    continuance    of    British    manufacture 

it  which  cannot  be  obtained  from  their  previous  sources. 

rms  who  may  wish  to  exhibit  goods  are  invited  to  apply 

tho  Commercial  Intelligence  Branch. 

Jogue  library  will  also  be  opened,  and  firms  are 
vited  to  furnish  catalogues  of  goods  formerly  received  by 
em  from  Germany  and  Austria-Hungary  ;    these  rata 
ijucs  will  be  classified  by   trades  in  order  to  be  readily 
cessible  to  inquirers. 

Idress  of  the  Commercial  Intelligence  Branch  is 
,  Basinghall  Street,  London.  E.C. 


VTENTS.    DESIGNS,   AND  TRADE   MARKS     TEM- 
PORARY RULES  (AMENDMENT)  ACT,  1914. 

4   &  o  Geo.  o.  Chap.   73. 

An  Act    tec   amend   the    Patents.    Designs,   and   Trade 
u-ks  (Temporary   Rules)   Act.    1104. 

28th  August.  1014. 
Be  it  enacted  by  the  King's  most  Excellent  Majesty. 
»nd  with  the  advice  and  consent  of  the  Lords  Spiritual 
d  Temporal,  and  Commons,  in  this  present  Parliament 
■emblod.  and  by  the  authority  of  the  same,  as  follows  : — 
I.  The  Patents.  Designs,  and  Trade  Marks  (Temporary 
ties)  Act.  1014.  shall  have  effect,  and  shall  be  deemed 
have  had  effect,  subject  to  tho  following  amend- 
nts,  that  is  to  say  : — 

il  In  Bection  one.  for  tho  words  "  any  patent  or  licence 
!   the  registration  of  any  trade  mark 
prietor  whereof  is,  a  suhjoct  of  any  State  at 
11  -  Majesty,  and  any  proceedings  on  any 
application    made   by   any   such    person    under  either 
"f   the    said    Acts."    there    shall    be    substituted    tho 
fallowing  words  :    ■•  any  patent  or  licence  tho  person 
entitled    to    the'    benefit    of   which  is  the  subject  of 
S     te  at   war  with   His  Majesty;    for  avoiding 
nding  the  registration,  and  all  or  any  rights 
conferred  by  the  registration,  of  any  design  or  trade 
mark  tho  proprietor  whereof  is  a  subject  as  afore- 
said :    for   avoiding    or    suspending    any    application 
made  by  any  such  person  under  either  of  tho  said 
r  enabling  the  Board  to  grant,  in  favour  of 
persons   other   than    such    persons    as    aforesaid,    on 
such  terms  and  cecnditions.  and  either  for  the  whole 
term  of  the  patent  or  registration  or  for  such  less 


period,  as  the  Board  maj  think  ht.  licences  tee  mak.-. 

use,    exercise,    or    vend  patented    inventions     and 

registered  ■  .  oidance  or  suspension 
as  aforesaid  " 

(6)  At   the  end  of  lb,,  same    aootion   the  following  sub- 
ion  shall  be-  added  : — 
"  ( I)  This  Ait  shall  apply  > 
and  carrying  on  business  in  the  territory  of  a  Stat., 
at  war  with  His  Majesty  as  if  he  «...  a  Bubjei  I  of  that 
State;    and    the  expression   'subject   of   any   State 
at  war  with  lbs  Majesty'  shall,  with  reference 
company,  include  any  company  the  business  wl 
is  managed  or  controlled  bj  Buch  Bubji  fried 

on  wholly  or  mainly  for  the-  benefit  or  on  behalf  of 
such  subjects,  notwithstanding  that  the  company 
may  be  registered  within  His  Majesty's  d 
and,  whero  a  patent  has  been  granted  to  any  person 
in  respect  of  an  invention  declared  in  the  appln 
or  any  specification  to  have  boon  communicatee!  to 
him  by  some  other  poison,  that  Other  person  shall, 
for  the  purposes  of  this  Act.  lie  doomed  t'1  bo  the 
person  entitled  to  tho  benofit  of  the  patent  unless  tho 
contrary  is  proved." 

2.  This  Aet  may  be  cited  as  tho  Patents,  Designs,  and 
Trado  Marks  Temporary  Rules  (Amendment)  Act,  1914; 
and  the  Patents.  Designs,  and  Trade  Marks  (Temporary 
Rules)  Act.  1014.  and  this  Act  may  bo  cited  as  tho  Patents, 
Designs,  and  Trade  .Marks  (Temporary  Rules)  Acts,    1914. 


PATENTS   AND   DESIGNS   (TEMPORARY)    RULES, 
1914. 

Dated  September  7,  1914. 

Statutory  Rules  and  Orders,  1914.     A'o.   1328. 

By  virtue  of  the  provisions  of  the  Patents,  Designs  and 
Trade  Marks  (Temporary)  Rules  Acts,  1914,  the  Board  of 
Trade  do  hereby  make  the  following  Rules  : — 

1.  In  any  case  in  which  the  Board  of  Trade  make  an 
Order  by  virtue  of  the  powers  vested  in  them  under  the 
provisions  of  the  Patents,  Designs,  and  Trade  Marks 
(Temporary)  Rules  Acts,  1914,  and  under  any  Rules  made 
under  these  Acts  or  either  of  them,  avoiding  or  suspending 
in  whole  or  in  part  a  Patent,  or  avoiding  or  sus]>ending 
the  registration  and  all  or  any  rights  conferred  by  the 
registration  of  any  Design  the  Board  may  in  their  dis- 
cretion grant  in  favour  of  persons  other  than  the  subject 
of  any  State  at  war  with  His  Majesty,  licences  to  make, 
exercise,  or  vend  the  patented  invention  or  registered  design 
so  avoided  or  suspended  upon  such  terms  and  conditions, 
and  either  for  the  whole  term  of  the  patent  or  registration 
of  the  design,  or. for  such  less  period  as  the  Board  of  Trade 
may  think  fit. 

2.  These  Rules  shall  be  read  and  construed  as  one  with 
the  Patents.  Designs,  and  Trade  Marks  (Temporary)  Rules. 
1014,  dated  21st  August.  1914,  and  the  Designs  Roles, 
1914,  dated  5th  September.   1914. 


London  Section, 


NOTES    ON    THE    APPLICATION    OF    TUNGSTEN 

-ALTS    TO    THE    ANALYSIS    OF    TANNING 

MATERIALS. 

BY    ALEXANDER   T.    HOUGH. 

Whilst  investigating  the  properties  of  colloidal  tungstic 

acid  from  quite  another  point  of  view,  its  suitability  for 

the    differential    analysis    of    tanning    materials    became 

apparent,  inasmuch  as  it  gives  a  reaction  with  the  tannins, 

II 
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analogous  to  that  discovered  by  Lauffmann  with 
ammonium  niolvbdate  (Collegium,  1913.  No.  513,  p.  10; 
this  J.,  1913,  153). 

I  have  been  able  to  prepare  two  reagents  with  sodium 
tungstate.  which  apparently  give  different  results  with 
the  same  tannin.  The  importance  of  this  lies  in  the  fact 
that  it  may  be  possible  to  establish  the  purity  of  a  given 
tanning  extract  by  the  constancy  of  the  ratio  between  the 
two  results  given  by  the  different  reagents. 

Unfortunately,  it  has  only  been  possible  to  carry  out 
experiments  with  mangrove  extract,  in  the  manufacture 
of  which  I  am  at  present  engaged  ;  I  am  therefore  unable 
to  state  whether  this  ratio  between  the  two  results  will 
be  the  same  for  other  tanning  materials  or  not ;  in  the 
affirmative  it  naturally  loses  its  importance,  as  to  be 
interesting  it  should  furnish  a  characteristic  number  for 
each  material. 

Then,  again,  the  acidity  of  an  extract  may  have  some 
bearing  upon  the  results,  but  unless  it  is  such  as  to  more 
than  neutralise  the  sodium  ion  of  the  tungstate — and  this  is 
barely  possible — I  do  not  anticipate  any  exaggerated 
divergence  from  this  source.  In  any  ease,  even  though 
the  ratio  of  the  two  figures  should  prove  to  be  unimportant, 
the  figures  themselves  will  be  characteristic  of  each  tanning 
material  in  the  same  way  as  the  "  molybdate  figure  "  of 
Lauffmann. 

The  following  table  gives  the  composition  of  the  two 
reagents  I  have  worked  with  : — 

Table  I. 


10%  sodium  tungstate   . . 
25  °„  ammonium  chloride 

8%  by  volume  HC1    

Water     


Reagent  1.      Reagent  2 


c.c. 
5 
3 


In  both  cases  the  ammonium  chloride  solution  should 
be  added  last  and  the  reagents  should  only  be  mixed 
immediately  before  use,  as  after  a  short  interval  they 
rapidly  deposit  crystalline  tungstic  acid.  The  8% 
solution  of  hydrochloric  acid  was  0-85  normal,  i.e., 
2  c.c.  hydrochloric  acid  neutralised  17  c.c.  W/10  sodium 
carbonate  or  5  c.c.  of  a  10%  solution  of  sodium  tungstate, 
freeing  the  tungstic  acid  in  the  colloidal  state ;  the 
resulting  solution  did  not  turn  methyl  orange  red  but  was 
slightly  acid  to  litmus. 

In  using  these  solutions  for  the  analysis  of  tanning 
materials,  the  method  of  Lauffmann  is  followed  exactly, 
of  which  the  following  is  a  resume  : — 

A  tannin  solution  is  prepared  containing  about  4  grms. 
tannin  in  250  c.c.  and  10  c.c.  of  the  filtered  solution  is 
mixed  with  10  c.c.  of  the  reagent ;  the  whole  is  filtered 
and  10  c.c.  of  the  filtrate  is  evaporated  to  dryness — (A). 
The  precipitate  on  the  filter  is  now  dissolved  in  hot  water, 


added  to  the  remainder  of  the  filtrate  and  the  w 
of  both  pipette  and  beaker,  then  evaporated  to  dryness^- 
(B).  Both  residues  are  dried  until  constant  in  weight 
and  the  weight  of  the  precipitate  is  B — A.  It  is  necessary 
to  determine  the  salted-out  tungsten-tannin  precipitate 
by  this  indirect  method  as  it  cannot  be  washed. 

The  amount  of  precipitate  is  now  calculated  on  the 
percentage  of  tanning  matter  in  the  extract,  and  to  do  this 
the  total  solubles  in  10  c.c.  of  the  above  tannin  solution 
are  determined  and  the  amount  of  tannin  in  this  solution — 
(C)  calculated  from  the  non-tan  figure  obtained  by  the 
official  method  of  tannin  analysis  using  the  above  solution 

diluted  four  times.  Then      — p gives  the  "Tungstate 

figure  "  of  the  tannin  using  the  first  reagent,  and  the  same 

formula  gives  the  "  Tungstic  figure  "  of  the  tannin  using 

Tungstic         _   , 
the  second  reagent,  and  presumably    ™ —    ,   f —  =  K  for 

any  given  tanning  material. 

The  following  table  shows  the  results  obtained  with 
pure  mangrove  extract  "  Tannadine,"  but  I  cannot  vouch 
for  their  absolute  accuracy,  as  climatic  and  other  conditions 
tend  to  make  exact  research  a  difficult  matter  in  Borneo. 

Table  II. 


Reagent  1.  ,   Reagent  2. 


A.  Solids  in  10  c.c.  of  filtrate 

B.  Solids  in  remainder  .... 
(B-A).  Weight  of  precipitate  .... 
(B  +  A).  Total  solids    

"  Tungstate  figure  " 

"  Tungstic  figure  "    

Ratio   

Solubles  in  10  c.c.  tannin  solution 
C.  Tannin  „ 


0-560  grm. 
0-755  grm. 
0-195  grm. 
1-315  grm. 
149 


1  0503 
0  178  grm 
0131  grin 


0-597  grm. 
0-802  gnu. 
0-205  grm. 
1-399  grm. 

156-5 


It  will  be  noticed  that  with  reagent  1  the  solids  ai 
much  lower  than  with  reagent  2  ;  this  is  due  to  the  strot 
alkaline  reaction  of  sodium  tungstate  which  decompom 
the  ammonium  chloride.  With  reagent  2  the  added  ac 
naturally  fixes  the  ammonia  although  a  small  amount 
still  released  during  evaporation. 

The  filtrate  from  reagent  1  is  pale  red  ;  this  is  probab 
due  to  the  action  of  the  atmospheric  oxygen  on  the  tanni 
like  matters  in  the  alkaline  filtrate.  The  filtrate  from  i 
agent  2  is  of  a  pale  straw  colour,  but  upon  the  addition 
alkali  gradually  develops  a  reddish  tint.  The  precipito 
from  the  latter  is  also  lighter  in  colour  and  more  cas 
soluble  in  water. 

I  regret  my  inability  to  follow  up  this  work  here,  a 
request  my  interested  colleagues  to  apply  the  reacti 
to  and  establish  the  constants  of  other  tanning  materia 

Finally  I  have  to  thank  the  Chemische  Fabrik  v 
Heyden,  Radebeul,  for  kindly  sending  me  samples 
sodium  tungstate. 

Pontianak,  Borneo,  May,  1911 
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Filtration  ;  Studies  on .     J.  W.  Bain  and  A.  E.  Wigle. 

J.  Ind.  Eng.  Chem.,  1914,  6,  672—675. 
To  determine  the  amount  of  liquid  retained  by  a  mass 
of  finely-divided  solid  when  filtration  is  carried  out  under 
atmospheric  or  other  pressure,  or  by  centrifuging,  experi- 
ments were  made  with  well-rounded  lake  sand  graded 
into  various  sizes  (30-,  40-,  50-,  60-,  and  80-mesh)  by 


screening;    the    40-mesh    size,   e.g.,   being   compose!  > 
grains   which   passed   a  30-mesh  but  were  retained  1  a 
40-mesh  screen.     It  was  found  that  the  pore  space  " 
practicallv  independent  of  the  size  of  grain,  ranging  f m 
34-1  to  37-7%  of  the  total  volume,  and  a  mass  of  m 
small  and  large  grains  was  similar  in  porosity  W 
of   either   small    or   large   grains   alone.     For   masse 
crystals  such  as  are  commonly  produced  by  rapid  c 
the   pore  space   may   be  taken   as  approximately 
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•(  ilm  total  volume.     Experiments  made  bj   King  (Nino- 
ketnta  Ann.   Report,  U.S.  Gool.  Survoy)  showed  tl 

ihcric  pressure,  sand  .if  20  mesh  size  rot  kinod  1 1",,. 
■  ii.l  land  of  1 00- mewh  size  20%  of  wator,  after  draining 
lot  I  hour.     In  tho  authors'   tests,   using  a   vacuum   of 

>f  mercury  for  15  mins.,  t  lm  amount  of  wator 
etainod,  ranged  from  5-7  to  7-5%,  average  7%,  for  sand 
4  from  :{u  to  80  mesh  size.  In  a  layor  of  sand  70  om. 
leap,  usiiiii  a  vacuum  of  .">  ins.  of  morcury  for  15  nuns.. 
be  water  retained  w.vs,  on  tho  average,  i",,  in  the  top 
and  6  5%  in  tho  bottom  layer,  tho  size  of  grain 

■  little  importance.  By  tlu<  use  of  a  centrifuge, 
t   was   possible    to   reduce    tl  i -nt i-nt   to   about 

respective  of  the  sizo  of  grain.      It  was  calculated 

tho  case  of  sand  of  30-mosh  sizo  retaining  6 
each  grain  would  havo  a  film  0  01  HI  mm.  thick 
;  all  the  water  were  distributed  over  the  surface  of  tho 
articles  ;    or  the   water  would  occupy  30%  of  the  pore 
pace.    (See  also  Hatschek,  this  J.,  1908,  :.:!s.)— A.  S. 

Patents. 

drying    machines:     Steam-heated    cyliiulers    of .     T. 

■ng   and   .1.    Kershaw.    Blackburn,   and   J.  Gent, 
Charley.     Eng.   Pat.   14,545,  Juno  24,   1913. 

he  "dolly-head"  or  bearing  for  the  journal-pin  of  a 
'.earn- heated  cylinder  is  provided  with  a  ball  or  roller 
earing  situated  in  front  of  the  inner  face  of  tho  ordinary 
oaring  and  separated  therefrom  by  an  oil  well  or  grease 
ipto  prevent  any  steam  which  may  leak  past  the  ordinary 
earing,  from  gaining  access  to  the  ball  or  roller  bearing. 

— w.  h.  a 

ryer.      W.    B.     Ruggles,     Bavonne,     N.J.     U.S.     Pat. 
1,106,927,  Aug.  4.  1914.     Dateof  appl.,  Juno  11,  1909. 

se  Eng.  Pat,  10,349  of  1910  ;  this  J.,  191 1,  672.— T.  F.  B. 


tying  pulpy  material* ;  Machine  for  — — .  J.  T.  Knowles. 
London.  From  The  .Sherwin-Williams  Co..  Cleveland. 
Otto,  U.S.A.     Eng.  Pat.   19,409,  Aug.  27,   1913. 

IE   pulp  is  fed  on  to  an  annular  rotary  drying  table, 

vided  into   sections   which    are    heated   independently. 

urs  are  drawn  off  through  hoods  arranged  over 

Motions  and  the  dried  material  is  stripped  from  the 

mular  table  by  a  scraper  placed  behind  the  feed  point 

id  discharged  over  the  inner  edge  of   the  table  into  a 

Dust  carried  by  the  air  current  is  removed  by 

lust-filter.     The  whole  apparatus  is  enclosed  in  a  casing 

d  a  slightly    reduced    pressure    is    maintained    therein. 

prevent  the  leakage  or  dust  or  poisonous  gases. — W.  H.  C. 


Ittring    apparatus.     A.     L.     Genter,     Charlottenburg. 
Germany.     Eng.   Pat.    14,592,  June  24,  1913. 

^'■itipixal  filter-frames  covered  with  bags  of  filter- 
'th  and  having  their  upper  edges  protected  by  a  metal 
p  to  prevent  the  formation  of  filter-cake  on  the  top, 


separately  attached  at  one  end  to  the  head  piece,  A', 
at  the  other  to  a  carriage.     The  outlets  pass  through 


tho  headpiece  and  can  be  separately  controlled,  Tho 
oarriage  ti  supported  on  wheels,  15,  running  on  rails, 
and  oounteTbslanoed  bj  m  ;hte  attached  to  oords,  19, 
at  it  can  bo  easilj  run  into  or  ou(  of  the  inclined 
chamber,  A.    The  end  piece,  \  .  is  m  tde  i  ight  by  •  system 

of  radial  toggles  and  levers  and  the  liquid  to'l..    fill 

:-  pumped  through  the  mam,    in.  the  filtrate  eeoeping 
by  tho  pipes  and  tape,  26,  27,  28,  either  into  the  ol 
conduit,  29,  or  the  trough,  30.     When  the  oakea  are  of 
iffioienl  thickness  the  carriage  is  run  out  of  the  ehambor 
and  any  pieces  of  cako  oi  rollerted 

on  the  bottom  of  the  chamber  an-  pushed  out  by  a 
hemispherical  scraper  attached  to  i  iage. 

i  impressed  air  or  steam  is  admitted  to  the  interior  of  tii" 
filter-frames  along  with  an  injected  oleansis 
and  the  cakes  ice  stripped  off.  The  carriage  is  then  run 
into  tho  chamber  again  and  tho  filter-cloths  may  be 
further  cleansed  by  pumping  water  into  the  chamber 
through  the  pipe,  4S,  and  injecting  air  at  the  same 
tune  to  agitate  tho  water.  To  prevent  the  premature 
discharge  of  tho  cakes  when  the  excess  of  liquid  is  with- 
drawn, a  float  ehambor,  41,  and  a  reducing  valve,  38,  are 
provided,  which  admit  low-pressure  air  as  the  liquid  is 
discharged,  so  that  there  is  always  a  slight  pressure  within 
tho  chamber.— W.  H.  C. 

Dryer.     J.   Janka   and    0.    Vyskocil.     Fr.    Pat.    466,568, 

Nov.  22.  1913.     Undor  Int.  Conv.,  Nov.  23,  1912. 
THB  passage  of  air  into  and  out  of  tho  dryer,  inside  which 
a  separate  circulation  of  air  is  maintained,  is  regulated 
by  dampers  controlled  electrically  or  pneumatically  by  a 
hygrometer  within  tho  dryer. — O.  E.  M. 

Filters.-    Mechanical .     Tho  Pulsometcr  Engineering 

Co.,  Ltd.,  and  J.  Bjornstad,  Reading.     Eng.  Pat.  20,652, 
Sept.  12,  1913. 

Im  mechanical  filters  which  are  cleaned  by  revoraing  the 
flow,  in  order  to  secure  the  cleansing  of  the  filter  material 
which  lies  next  the  shell,  an  enlarged  recessed  ring  is 
formed  in  theshell  to  support  the  strainer  plates. — \V.  II   ' '. 


Filters  ;    Process  and  apparatus  for  the  preparation  of  a 

refractory  material  with  large  pores  for and  for  other 

applications.  L.  Kern.  Fr.  Pats.  466,657  and  466,659, 
Dec.  26,  1913.  Under  Int.  Conv.,  Sept.  19  and  Dec.  3, 
1913. 

A  mixture  of  refractory  material  with  organic  substances 
and  a  binding  agent  is  heated  in  a  furnace  and  oxygen 
from  an  independent  source  forced  through  the  pores 
to  burn  out  the  organic  matter;  or,  after  heating,  high- 
pressure  air  is  forced  through  the  material  for  the  same 
purpose,  after  which  the  calcination  is  completed  iu  a  still 
atmosphere. — W.  H.  C. 


Retort  or  furnace  tubes  or  chambers  for  gaseous  reactions 

at   high    temperatures :      Manufacture   of .     R.    P. 

Pictet,  Berlin.     Eng.  Pat.  15,379,  July  3,  1913. 

To  prepare  tubes  which  will  be  impermeable  to  hydrogen 
and  which  will  not  suffer  deformation  when  heated  to 
2000°  C. ,  a  paste  is  made  of  highly  refractory  oxides  and 
mixed  with  finely-divided  carbon  prepared  by  ^decom- 
posing hydrocarbons  by  heat.  After  the  tubes  have 
been  formed  and  dried  they  are  heated  to  incipient  fusion 
either  electrically  or  in  a  reverberatory  furnace  heated 
by  water  gas  and  oxygenated  air. — \V.  H.  C. 

Hollow  vessel  for  chem  ical  reactions.     R.  Glauser.  Fr.  Pat. 

467.796,  Jan.   28,    1914.     Under   Int.   Conv.,  Jan.   29, 

1913. 
That  part  of  the  hollow  vessel  which  comes  into  contact 
with  the  chemicals  is  formed  of  glass,  porcelain  or  other 
refractory  material  which  is  a  poor  conductor  of  heat, 
and  that  portion  which  comes  into  contact  with  the  fire 
is  provided  with  a  coating  of  a  suitable  metal  which  is  a 
good  conductor. — W.  H.  C. 
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Gas-furnaces  ;    Regenerative .     F.    K.    Siemens.  First 

Addition,  dated  Jan.  9,  1914  (under  Int.  Cony.,  Dec.  5, 
1913),  to  Fr.  Pat.  461.938,  Aug.  27,  1913  (this  J.,  1914, 
342). 

The  air  and  gas  passages  are  so  connected  that  the  major 
portion  of  the  preheated  air  is  employed  for  the  direct 
flame  heating  the  sole  or  hearth  of  the  furnace  and 
a  smaller  proportion  for  a  flame  which  serves  to  heat 
the  regenerators. — W.  H.  C. 


Separating  [solid]  materials  by  centrifugal  force  ;    Process 

and  apparatus  for .     W.  W.  Richardson,  St.  Austell, 

Cornwall.     Eng.  Pat.  26,142,  Nov.  14,  1913. 

Two  vessels,  A  and  B,  of  the  shape  shown  (see  fig.),  are 
rotated  about  a  common  axis,  C,  within  an  outer  casing,  D. 
Water  is  fed  through  the  pipe,  F,  on  to  the  top  of  the 
vessel,  A,  and  flows  down  over  its  outer  surface,  part  being 


~  0 
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caused  by  the  centrifugal  force  to  stand  up  against  the 
inner  surface  of  the  outer  vessel,  B,  in  a  line  vertically 
above  the  lip,  b',  and  part  escaping  between  the  edges, 
a',  b'.  The  latter  portion  fills  the  space,  E,  to  a  pre- 
determined level,  sealing  the  lower  ends  of  the  vessels, 
A,  B.  The  solid  material  to  be  separated  is  fed  through 
the  pipe,  G,  on  to  the  plate,  H,  is  distributed  by  the  vanes, 
h,  and  along  with  some  of  the  water  flows  down  the  inner 
surface,  a,  of  the  vessel,  A.  When  it  reaches  the  lower 
edge,  a',  which  is  slightly  overlapped  by  the  edge,  b', 
the  heavier  particles  arc  projected  throughthe  water  on  to 
the  edge,  b',  and  are  caused  by  the  centrifugal  action  to  rise 
and  collect  in  the  upper  part  of  B.  The  Tighter  particles 
pass  on  with  the  water  and  are  eventually  discharged 
through  the  gate-valve,  d',  by  which  the  height  of  the 
water  is  regulated.  The  scouring  action  of  the  water  on  the. 
inner  surface  of  A,  helps  to  disintegrate  and  separate  the 
material.  The  heavier  particles  which  collect  in  the 
upper  part  of  B,  are  discharged  through  the  opening 
between  A  and  B,  by  stopping  the  feed  and  reducing  the 
gpeed.— W.  H.  C. 


Solids  from  liquids  ;   Process  for  obtaining .     I.  S.  and 

0.  E.  Merrell,  Syracuse,  N.Y.,  Assignors  to  Morrell- 
Soule  Co.  U.S.  Pat.  1,102,601,  July  7,  1914;  date  of 
appl.,  Feb.  16,  1912. 

The  solution  is  blown,  in  an  atomised  condition,  into  a 
whirling  body  of  air  within  a  desiccating  chamber  and 
at  the  same  time  a  direct  current  of  air  surrounding 
the  spray  is  blown  into  the  chamber. — W.  H.  C. 


Heating  and  evaporating  liquids  ;   Method  of .     0.  K.  J 

Zwingenberger,  Perth  Amboy,  N.J.,  Assignor  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New  York 
U.S.  Pat.  1,104,285,  July  21,  1914;  date  of  appl, 
Nov.  25,  1911. 

Hot  gas  is  circulated  upwards  in  a  zig-zag  path  through 
a  S3'stem  of  primary  evaporators.  The  liquid  is  circulated 
from  the  bottom  to  the  top  in  the  evaporators  and  the 
hot  gas  is  distributed  over  a  sufficient  number  thereof 
to  prevent  the  liquid  from  reaching  the  boiling  point. 
From  the  evaporators  tho  hot  gas  passes  to  a  series  of 
boilers,  the  steam  generated  in  which  is  used  for  evaporating 
purposes  in  any  convenient  way. — A.  S. 

Evaporator.     L.  Hirt.      Fr.  Pat.  466,496,  Dec.  23,  1913 
Under  Int.  Conv.,  Feb.  21,  1913. 

To  avoid  interruption  of  the  flow  of  heat  by  the  presenci 
of  bubbles  of  vapour,  or  deposited  solids,  on  the  heatim 
surface,  the  liquid  to  be  evaporated  is  pumped  througl 
the  heating  tubes  under  a  pressure,  maintained  by  loadei 
valves,  sufficient  to  prevent  boiling  ;  after  passing  th 
valves,  it  is  sprayed  into  a  chamber  in  which  evaporatioi 
takes  place. — O.  E.  M. 


Agglomeration  of  powdered  carbon,  metals  or  other  material 
for  the  preparation  of  articles  used  for  electrical  and  otlu 
purposes.  Comp.  Fr.  de  Charbons  pour  l'Electricit: 
Fr.  Pat.  466,639,  March  8,  1913. 

Powdered  substances  to  be  agglomerated  are  mixed  wit 
a  small  quantity  .of  a  binder  so  that  after  grinding  an 
mixing,  the  substance  is  still  in  the  form  of  powder, 
suitable  solvent  for  the  binder  is  then  added,  and  the  ma 
brought  to  the  desired  consistence  and  forced  into  mouli 
under  a  pressure  of  at  least  1000  kilos,  per  sq.  cm. — A.  T. 

Method  for  carrying  out  reactions  [by  the  action  of  ulir 
violet  rays'].  J.  de  Kowalski-Wierusz.  Fr.  Pat.  466,91 
Dec.  8,  1913.  Under  Int.  Conv.,  Dec.  11,  1912. 
Substances,  especially  organic  compounds,  are  expos 
to  the  action  of  ultra-violet  rays  by  passing  them 
vapour,  alone  or  mixed  with  other  vapours,  through  a  hit 
frequency  field,  so  that  they  become  self-luminous. 

—0.  E.  M. 


Particles  suspended  in  gases  ;  Apparatus  for  the  remo 

of .     Soc.     des     Carbures     Metalliques.     Fr.     1 

467,267,  March  25,  1913. 

To  remove  suspended  liquid  or  solid  particles,  the  ga 
passed  between  flat  electrodes,  consisting  of  coarse  sack  : 
attached  with  graphite  and  sodium  silicate  to  glass  pla  . 
and  connected  to  an  alternator.  The  high-tension  i  1 
thus  formed  is  modified  by  a  glass  plate,  midway  betw  1 
and  parallel  to  the  electrodes,  which  collects  the  suspen  1 
particles. — 0.  E.  M. 

Cleaning  tubular  and  other  vessels  [used  for  treating  p]- 
T.  Rigby,  Dumfries,  and  N.  Testrup,  Assignors  ' 
carbonizing,     Ltd.,     London.     U.S.     Pat.     1,106,  i. 
Aug.  4,  1914.     Date  of  appl.,  Dec.  6,  1911. 

See  Eng.  Pat.  9105  of  1911  ;  this  J.,  1912,  677— 1    I 
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Weathering  of  the  Pittsburgh  coal  bed  at  the  exr 
mine  near  Bruceton,  Pa.  H.  C.  Porter  and  A.  (.'.  Fie! 
U.S.  Bureau  of  Mines,  Technical  Paper  35,  pp.  3") 
The  experimental  mine  comprises  an  outcrop  o 
Pittsburgh  coal-bed  on  a  hillside.  Two  nearly  Bom 
galleries  were  driven  about  620  ft.  and  coals  t»Ki 
various  distances  from  the  outcrop  werecompared.  <  hi 
in  chemical  composition  have  occurred  for  a  distan  i 
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i.. hi  50  ft.  from  the  outcrop,  the  amount  of  cover  at 
loan  than  25  ft.  The  weathered  coal 
■riUiiiH  1.-^ — ■  carbon  and  hydrogen  and  more  oxygen  and 
unbincd  water  in  the  coal  substance,  has  .v  lower  oalorific 
vim',  absorbs  less  oxygon  from  air  and  liberates  less 
ethane.  Boiler  tests  with  clean  coal  taken  at  620  ft., 
id  Willi  "  runty  "  coal  (lumps  having  yellow   i 

pounds)  taken  al  To  ft.  from  the  outcrop,  showed 
i  differences  in  evaporative  power,  furnace  efficiency,  or 

qualities.     A.  T.  L. 


\fUunmability    of   ga*eou*    mixture*;    Thi    dilution-limits 

t .     II.   !■'.  Coward  and  F.   Brinsley.     Chom. 

.   101  I.  105.   1859      1885. 

ation    of  dilution    limit*. — The    results    given    by 

workers  varied  over  a  considerable  range,  owing 

different  forms  of  apparatus   ami  different  arrangements 

r  ignition    having    been    used    and    different   standards 

opted  for  inflammability.      The  authors  define  a  gaseous 

ixtnre    as    inflammable    at    a    stated    temperature    and 

if  it  will  propagate  flame  indefinitely  when  the 

iburnt  portion  of  the  mixture  is  kept  at  that  temperature 

d  pressure.     Combustion  in  an  inflammable  mixture  is 

t  necessarily  complete.     In  order  to  conform  with  this 

linition.  the  flame  is  started  near  the  bottom  of  a  tall 

uli  is  of  sufficient  cross-section  to  minimize  the 

ling   influence   of   the   walls,   and   the   bottom   of   the 

■a]  is  sealed  in  water  s*>  that  the  pressure  cannot  rise 

pceciablv.     Upward  flame  propagation  is  adopted  since 

reak  mixtures  the  velocity  of  propagation  may  be 

s  than   that   of   the   upward  convection   currents   and 

wnward  propagation  of  the  flame  may  thus  be  prevented. 

0  largest   vessel   employed    was    IS    meters    high    and 

sq.  cm.  in  section,  two  sides  being  made  of  wood  and 

o  of  glass.     Electric  ignition  was  usually  employed 

Lowest  limit*  Jor  hydrogen,  methane  and  carbon  monoxide 

air. — Mixtures  at  atmospheric  pressure,  and  saturated 

th  water   vapour  at   17° — 1S°  C.,  were   inflammable  if 

'lined  not  less  than  41%  H„,  5-3%  CHS,  or  12-5% 

A  T.  L. 


tfiiroi-jn.?    well* ;    The    Hungarian .       Chcm.-Zeit.. 

1914,  38,  469. 

[I  occurrence  of  natural  gas  in  Hungar}-  has  long  been 

own,  and  for  some  years  the  gas  has   been   used   for 

ving  gas  engines.     The  distribution  of  the  gas  for  long 

tances  has  now  been  undertaken.     In  April,  1909,  a  gas- 

uing  layer  was  tapped  at  a  depth  of  302  meters  (990  ft. )  ; 

yield  1-7  million  cub.  m.  (60  million   ch.  ft.)   of 

methane)   per  day.     It   is  intended   to    supply 

'  gas  for  lighting  and  for  power  over  a  wide  district, 

ities  of  Klausenburg  and  Marosvasarhely, 

h  150,000  inhabitants,  and  to  carry  the  gas  eventually 

Budapest.     It  is  estimated  that  natural  gas  could  be 

1  in  Budapest  for  2-4  heller  per  cub.  m.  (6-8d.  per  1000 

ft.),  as  compared  with  7  heller  (19-Sd.  per  1000  cb.  ft.) 

coal  gas.     The  gas  is  already  being  distributed  over  a 

tance  of  75  km.  (46.J  miles)."    The  rolling  stock  of  the 

t.-  railways  in  the  district  is  lighted  with  the  gas,  which 

in  40  litre  cylinders  at  100  atmospheres,  and  the 

i  also  used  in  several  large  chemical  works,  including 

>rtland  cement   factory.     Natural   gas  and   oil  have 

•ntly  been  discovered  in  the  north  west  of   Hungary, 

Pressburg,  the  first  boring  -yielding  li  wagon-loads 

oil   per   day  and  about  500  "cub.   m.  (17.650  cb.  ft.) 

-:»a  containing  95%  CH«  per  hour.— A.  T.  L. 


»bu*tio*    in    motors.     E.    Torres.     Chem.-Zeit,,    1914, 
38,417. 

completeness  of  the  combustion  in   a   four-stroke- 

J  engine  working  with  benzene  was  found  to  vary  with 

oad,  the  degree  of  compression,   the  timing  of  the 

on,  and  the  quantity  of  air  in  the  charge.     The  heat 

^duc  to  incomplete  combustion  increased  from  1-47  to 

»,o  M  the  load  decreased  from  3-5  H.P.  to  no  load. 

—A.  T.  L. 


1'ttroleum*  of  California  ;  i  &  cAcmtCoJ  prnjxrtits 

of .     I.  c.   Allen,    W.    \    Jaooba,    \.  6.  Cn 

and    B.    B.    Mini,.  ,.        realm.    Papa   7t.    Dept.   of 
Interior.  Bureau  of  Mini   ,  i    -  \      38  pages. 

Tablss  are  given  of  the  n  suite  of  tin  '  distillation 

of   typical   oils   from    diffi  n  nt 

oleums,  after  distillation  -I  "il-  up  to  10  to 

20  nun.  pressure,  left  a  n  inim 

oi  technical  value.     |n  man}  cases  paraffin  wai 

limned    hy    the    following     method:     The     fill 
petroleum  spirit  solution  i 

with  strong  and  then   with   fuming  sulph  th« 

petroleum  spirit  distilled,  and  the  residue  dissolved  in 
ethyl  acetate.  The  solution  was  mixed  « itfa  95%  alcohol, 
cooled  to  ii  C.,  and  the  precipitated  paraffin  wax  washed 
with  75%  alcohol,  dried  and  weighed.  Under  these 
conditions  2-6  nigrms.  of  paraffin  wax  of  in.  pt,  58 
58  G.  dissolved  in  100  c.c.  of  the  solvent.  Applying  this 
correction  to  test  mixtures  of  Trinidad  asphaltam  and 
'  iratlin  wax,  results  were  obtained  within  0-1%  oi  theory. 
Kelinoment  of  the  oils  by  agitation  four  times  with 
sulphuric  acid,  once  with  sodium  carbonate  solution,  and 
three  or  four  times  with  water,  and  redistillation,  show  ad 
a  total  loss  of  11%  of  the  oil.  In  tho  case  of  heavier 
fractions  dilution  with  1%  of  puro  benzono  before  the  acid 
treatment  obviated  difficulties  caused  by  the  high  vis- 
cosity. — C,  A.  M. 

Petroleum  ;    Fractional  il^lillation  of .  J.  If.  Sanders. 

Chem.     Soc.     Trans..     1914.    105,     1697—1703. 
To  enable  rapid  determinations  to  be  mado  of  the  specific 
gravity    of    successive    fractions,    a    graduated    vertical 
condenser,  A,  is  used,  which  can  be  connected  by  a  three- 


way  cock.  I),  with  a  disch  with  the  grad- 

uated tube  B,  and  levelling  tube.  C.  The  tube,  C,  is 
adjusted  at  the  start  and  at  the  end  of  each  stage  of  the 
fractionation  so  that  water  stands  at  the  zero  mark  on 
tube,  A,  and  readings  are  taken  of  the  height  of  the  oil 
and  water  levels  in  A  and  B  respectively.     The  successive 
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distillates  are  run  off  at  E.  The  levelling  tube,  C,  is 
graduated  so  that  the  quantity  of  water  in  the  sample  of 
oil  can  be  ascertained  from  the  increase  in  the  amount  of 
water  in  the  tubes  A,  B,  C.  For  distilling  heavy  crude 
oils,  containing  water  which  causes  frothing,  and  asphaltic 
matter  which  requires  heating  to  the  coking  stage  to  ensure 
complete  distillation,  a  copper-coated  distillation  flask 
having  two  branch  tubes  at  the  same  level  in  its  neck  is 
used.  The  flask  can  be  heated  very  strongly  without 
danger,  the  expansion  of  the  copper  coating  separating 
it  from  the  glass  so  that  a  thin  film  of  air  is  left  between 
them,  and  the  flask  is  very  uniformly  heated.  Frothing 
is  reduced  by  passing  a  current  of  carbon  dioxide  into 
the  flask  and  through  the  oil  by  means  of  one  of  the 
branch  tubes,  and  an  electrically  heated  test-tube  is 
inserted  in  the  still-head  to  prevent  condensation. — A.  T.  L. 

Petroleum  distillates;  Fluorescence  of- .     B.  T.  Brooks 

and  B.  F.  Bacon.     J.  Ind.  Eng.  Chem.,  1914,  6, 623—025. 

Evidence  is  adduced  showing  that  the  fluorescence  of 
petroleum  oils  is  not  due  to  resinous  or  asphaltic  con- 
stituents in  colloidal  solution,  or  to  carbon,  sulphur,  or 
otner  ...;bstances  in  colloidal  suspension.  The  fluorescent 
constituents  are  only  slightly  absorbed  by  fullers'  earth 
and  the  character  of  the  fluorescence  is  affected  by  the 
addition  of  various  common  solvents  in  the  same  way  as 
in  the  case  of  the  fluorescent  diamino-derivatives  of 
terophthalic  acid  methyl  ester  (Kauffmann,  Annalen,  1912, 
393,  1).  The  fluorescent  substance  was  isolated  in  a  crude 
state  from  the  acid  sludge  tar  obtained  in  refining  petroleum 
with  sulphuric  acid,  by  washing  with  water,  nearly  neutral- 
ising the  dilute  acid  solution  with  lime,  filtering,  evaporat- 
ing nearly  to  dryness,  and  extracting  the  residue  with 
alcohol.  It  probably  contains  one  or  more  compounds  of 
the  benzene  series  resembling  chrysene,  fluorene,  or 
pvrene,  and  is  formed  to  a  considerable  extent  during  the 
distillation  of  the  crude  oil,  for  products  obtained  by 
distilling  under  diminished  pressure  are  much  less  fluores- 
cent than  those  distilled  at  atmospheric  pressure.  The 
fluorescence  is  destroyed  by  halogenation,  hydrogenation, 
and  partly  or  completely  by  oxidation.  The  action  of 
nitro-compounds  in  neutralising  the  fluorescence  is 
physical  in  character,  for  if  an  oil  "  debloomed  "  in  this 
way  be  refined  with  sulphuric  acid,  a  fluorescent  product 
is  obtained.  A  bght-coloured  oil  having  only  a  slight 
bluish  fluorescence,  similar  to  sun-bleached  oil  can  be 
obtained  by  shaking  lubricating  oil  with  nitrous  acid  for 
3  mins.,  washing  with  water,  and  filtering  through  fullers' 
earth,  or  by  treating  the  chilled  oil  (not  above  10°  C.) 
with  oxides  of  nitrogen  and  washing  with  dilute  alkali. 

—AS. 

Patents. 

Fuel ;  Use  of  chlorophyll  extracts  as .     E.  Bouchaud- 

Praceiq.     Fr.    Pat.    466,985,    March    19,    1913. 

The  chlorophyll  extract  may  be  obtained  by  means  of 
alcohol  or  ether,  alone  or  mixed  with  carbon  bisulphide 
or  tetrachloride,  or  other  organic  solvents,  the  plant 
residue  forming  a  colourless  material  which  can  be  used 
for  the  manufacture  of  cellulose  for  paper-inaking,  etc., 
or  as  a  cattle-food.  The  residue  from  evaporating  the 
chlorophyll  extract  is  distilled,  alone  or  with  steam, 
yielding  a  light  fuel  oil,  suitable  for  use  in  internal  com- 
bustion engines,  ammonia  which  is  recovered,  andaminoral 
residue  containing  phosphates  which  is  useful  as  a  manure. 

—A.  T.  L. 

Coal  briquettes  ;  Manufacture  of .    Pure  C'oalBriquettes, 

Ltd.     Fr.  Pat.  467,688,  Jan.  24,  1914. 

Waste  coal  is  ground  wet,  and  the  pulp  containing  45  to 
60  parts  of  water  to  100  parts  of  coal,  is  partially  dried 
and  solidified  by  submitting  it  to  a  pressure  of  500 — 800 
kilos,  per  sq.  cm.  between  two  pistons  in  a  mould  having 
its  sides  formed  by  vertical  bars  which  are  practically  in 
contact  at  the  inner  surface  and  are  tapered  towards  the 
outer  surface  so  as  to  leave  spaces  for  the  escape  of  the 
water.  The  briquettes  are  passed  through  a  tube  in  which 
the  temperature  rises  from  80°  C.  at  the  inlet  end  to  250°  — 
500°  C.  at  the  discharge  end,  so  that  the  coal  is  dried  and 


begins  to  soften,  and  the  briquettes  are  compressed  while 
hot  at  a  pressure  of  800  to  2500  kilos,  per  sq.  cm. — A.  T.  L. 


Fuel ;    Briquetted 

bustibles  Artificiels. 


Soc.    Internationale    des   Com- 
Fr.  Pat.  467,757,  April  4,  1913. 

Powdered  carbon  (e.g.  wood  charcoal),  100  parts,  is 
mixed  with  sodium  silicate,  15 — 20,  and  calcium  car- 
bonate, 2 — 3  parts,  and  briquetted. — A.  T.  L. 

Separating  the  solid  residues  of  combustion,  especially  those 

derived   from    furnaces;     Apparatus   for .     A.    F. 

Midler,  Berlin.     Eng.  Pat.  14,928,  June  28,  1913. 

The  furnace  residues  are  first  passed  over  a  reciprocating 
sieve  to  remove  the  fine  ashes  and  then  treated  with  a 
liquid  having  a  higher  specific  gravity  than  the  utilisable 
fuel  but  lower  than  the  non-combustible  residue.  The 
liquid  which  may  be  waste  dilute  molasses  from  sugar 
factories  or  waste  from  cellulose  factories,  etc.,  is  contained 
in  a  horizontal  cylindrical  vessel  which  is  half  filled. 
The  residues  are  deUvered  on  to  the  surface  of  a  rotary 
sieve  and  enter  the  liquid  with  the  latter,  as  it  turns  into  a 
horizontal  position.  The  lighter  fuel  floats  off  as  the  sieve 
sinks,  the  incombustible  residue  follows  the  sieve  until 
the  latter  is  nearly  or  quite  vertical  when  it  falls  into 
the  bottom  of  the  cylinder  and  is  removed  by  a  scraper. 

— W.  H.  C. 

Vertical  retorts  for  the  distillation  of  coal ;  Continuous . 

Comp.   Generate  de  Construction  de  Fours.     Fr.  Pat. 
467,445,  Jan.   17,  1914. 

The  primary  and  /or  secondary  air  and /or  the  gases 
from  the  generators  are  preheated  by  being  passed  through 
flues  adjacent  to  the  lower  part  of  the  retorts,  and  the 
waste  gases  from  the  combustion  chamber  are  caused 
to  pass  through  flues  adjacent  to  the  preheating  flues  b 
assist  in  the  heating. — W.  H.  C. 

Gas    producers ;      Working    of    by-product    recovery 

T.  Bigby  and  G.  W.  Andrew,  Dumfries,  and  Wet 
carbonizing  Ltd.,  London.  Eng.  Pat.  10,981,  May  9 
1913. 

Peat  is  gasified  in  the  presence  of  an  excess  of  steam 
as  in  the  Mond  ammonia-recovery  process,  and  the  gase 
are  cooled  in  two  stages  so  as  to  separate  the  more  volatil 
by-products  such  as  methyl  alcohol,  from  the  watt 
and  tar.  The  cooling  may  be  effected  in  surface  cor 
densers,  or  the  gas  may  first  be  brought  into  direct  contai 
with  the  cooling  water  under  conditions  which  ensui 
a  final  temperature  high  enough  to  prevent  condensatio 
of  methyl  alcohol,  and  afterwards  cooled  in  a  surfai 
condenser.  The  gases  cooled  to  atmospheric  temperatui 
may  be  scrubbed  with  water  or  other  solvents  to  recon 
uncondensed  volatile  by-products. — A.  T.  L. 

Gas  producers  and  method  of  working  same.     J.  Stewai 
Glasgow.     Eng.  Pat.  21,697,  Sept.  26,  1913. 

Relates    to    improvements    in    producers    of    the    tv: 
described  in  Eng.  Pat.  26,858  of  1909  (this  J.,  1910,  119: 
for  generating  tar-free  gas  continuously  from  bitumino 
coal.     The   producer  comprises   a  lower,  an  intermedia 
and  two  upper  chambers.     The  lower  chamber  is  providi 
with  a  grate  and  air  inlet  and  is  of  suitable  dimens:o 
for  continuous  production  of  gas.    The  upper  chauil 
separated  from  one  another  by  a  hollow  vertical  metal  w 
extending   downwards   to   the   top   of   the  intermedin 
chamber,   and  serving  as   an  air  heater  or  as  a  ste» 
generator.     Each  upper  chamber  is  provided  with  a  fe 
hopper,   air  inlet   and   gas   outlet,   and  with  controlli 
valves.     The  upper  chambers  are  charged  with  fresh  f' 
alternately,  and  the  newly  charged  chamber  is  work 
with  a  down-draught  of  air  or  air  and  steam  and  I 
other  chamber  with  an  up-draught  until  it  needs  chargu 
when   the   currents   are   reversed,    the   lower   and  int 
mediate   chambers   being   worked   continuously   with   i 
up-draught.     If  desired,  one  of  the  upper  chambers  n 
be  fed  with  anthracite  or  coke,  and  the  other  with  bitum 
ous  coal,  and  the  chambers  may  then  be    worked  C 
tinuously  with  up-draught  and  down-draught  respective 
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The  grate  is  pivoted  and  is  rooked  to  agitate  tho  fuel 
or  turned  further  about  a  horizontal  axis  to  leave  a  space 
(or  the  discharge  of  ashes  into  the  ash-pit.  The  upper 
|wrt  of  the  producer  is  closed  l>\  a  hollow  casing  serving 
as  an  air  heater  or  as  an  evaporator. — A.  T.  L. 

Produce  r  gas ;    Process  for  the  production  of in  rotary 

generators.  Alpine.  Maschinenfabrikgos.  in.  b.  II.  vorm. 
Bob  Haner'scho  Maschinenfab.  G.  m.  b.  H.  and 
F.  Meyer.  Fr.  Pat.  466,860,  Dec.  27,  1913.  Under 
Int.  loiiv..  Jan.   10,   1913. 

Oxidation  (combustion)  of  the  fuel  is  effected  in  an 
auxiliary  furnaee  and  the  gases  are  introduced  into  the 
rotarv  furnace  where  destructive  distillation  is  carried 
out,  under  such  conditions  as  to  composition  and  tem- 
perature that  no  fusion  of  the  ash  takes  place. — YV.  H.  C. 

Oeneration  of  mixed  steam  and  combustion  products  under 

Etssurc  for    the    purpose    of    power.     J,     B.    Kinnear, 
nloch,  Fife.     Eng.  Pat.  22,775,  Oct.  9,  1913. 

3oUD,  liquid  or  gaseous  fuel  is  burnt  with  air  under  pressure 
n  an  hermetically-scaled  furnace,  connected  with  a 
Irteam-chamber,  and  water  is  injected  into  the  hot  products 
of  Combustion  until  the  temperature  of  the  mixed  gases 
passing  to  the  steam-chamber  is  reduced  to  the  desired 
paint,  (Reference  is  directed  to  Eng.  Pats.  3556  of  1877, 
-  13,  573  of  1894.  and  4278  of  1902.)— A.  T.  L. 

Vat-purification;     Apparatus    for .     C.     Heine.     Fr. 

Pat.  46ti.4.-.!»,  Dec    22,   1913. 

Tqi  gas  passes  upwards  through  a  series  of  flat  drums 
perforated  with  small  holes  at  the  bottom,  and  large 
JDOi,  fitted  with  internal  battle- plates,  at  the  top.  The 
hums  are  in  a  gas-tight  casing  from  which  the}'  can 
oo  removed  separately. — 0.  E.  M. 


or  like  fuel ;    iltthod  of  increasing  the  efficiency  of 

in     internal-combustion     engine*.     J.     E.     Birtill, 

Manchester.  Eng.  Pats.  15,524  and  17,539,  Julv  5  and 
31,  1913. 

The   petrol,    before   entering   tho   carburettor,    is   mixed 
*ith  about  005  of  its  quantity  of  a  soluble  lubricating  oil. 

—A.  T.  L. 

Fuel   suitable    for    use    in    internal-combustion      engines  ; 

Manufacture    of .     P.     H.     King,     London.     Eng. 

Pat.  15.9711,  July  10,  1913. 

i  MTJOL  substitute-  consisting  of  heavy  hydrocarbons, 
men  as  a  petroleum  distillate  boiling  from  100° — 350°  C, 
nixed  with  a  standard  saturated  solution  of  acetylene 
n  benzene.— A.  T.  L. 

light    oils;     Production     of from     crude,     heavy,     or 

lighting  oils.  .1.  Moeller  and  H.  C.  Woltereck,  London. 
Eng.  Pat.  16,611,  July  19,  1913. 

rsm  vapours  of  the  crude  oil  are  mixed  with  steam  at 
900'  C.    under    atmospheric    pressure    and    passed 
hrough  tubes  rilled  with  coke  and  heated  to  600° — 700°  C. 
i  large  vield  of  light  oils  free  from  sulphur  is  obtained. 

—A.  T.  L. 

.wnbuetible    liquid    from    heavy    hydrocarbons ;     Process 

for   the    manufacture   of .     \Y.    A.    Hall.     Fr.    Pat. 

.   Jan.    16,    1914.     Under   Int.   Conv.,   Oct.    2S, 
1913. 

Che  gases  and  liquid  distillates  from  "  gas  oil  "  distilled 
inder  pressure,  after  separation  and  purification  from 
any  substances,  arc  passed  together  through  a  retort 
teated  to  about  200  C.  and  at  a  pressure  of  about  3$ 
atmospheres.  The  gas  combines  with  the  oil  to  form 
>  liquid  suitable  for  internal  combustion  engines. — W.  H.  C. 

*»;    Process  for   the  production   of .     L.    Franck, 

Luxemburg.  U.S.  Pat.  1,098,359,  May  26,  1914. 
Date  of  appl.,  Jan.  6,  1914. 

:MGer.  Pat.  274,853  of  1914  ;  this  J.,  1914,  782.— T.  F.  B. 


Heating    gases;     Process  for    obtaining .      "  Atliioti  " 

Oes.in.b.ll.,      Mannheim  \VaMh..f.     Germany.      Kng. 
Pat.  21,213,  Sept  19,  1918.     Dnder  int.  I 
21,  1912. 

She  Fr.  Pat.  162,740  of  1913  ;  this  J.,  1914,  304.—  T.  F.  B. 

Gas-producer.     J.  A.  Weil,  Stockton-on-Tees.     0.8.    I'-1 
1,105,474,  July  28,  1914,      Date  of  appl.,  May  |ti,  1914. 

She  Eng.  Pat.  4452  of  1914  ;    this   I.    191 1,  636.  -T.  F  B. 

Oases;       Treating      illuminating      and      heating  for 

purifying  them  and  obtaining  useful  products  t/orefrom. 
"Athlon"  Ges.  m.  b.  H.,  Mannheun-Waldhof,  Germany. 
Eng.   Pat.    17,877,   Aug.   5,   1913.     Under   Int.   I 
Aug.  7.  1912. 

See  Fr.  Pat.  461,107  of  1913  ;   this  J.,  1914,  244.— T.  F.  15. 

[Mineral]  oil;    Apparatus  for  mixing with  chemicals. 

0.  J.  Shiner,  Bayonne,  N.J.  (M.  E.  Shiner,  Adminis- 
tratrix). U.S.  Pat.  1,102,696,  July  7,  1914.  Date 
of  appl.,  Feb.  2,  1914. 

See  Eng.  Pat.  13,441  of  1913  ;  this  J.,  1914,  740.— T.  F.  B. 

Treatment    of    [mineral]    oils    [for    medicinal    purposes]. 
Eng.   Pat.   15,551.     8u  XX. 

Calorimeter  for   gas   and   other  fuels.     Fr.    Pat.    467,180. 
See  XXIII. 


IIB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Bunsen  flame  ;    Influence   of  secondary  air  on   the    inner 

cone    of    the .     L.    Ubbelohde    and    0.    Dommer. 

J.  Gosbeleucht.,  1914,  57,  733—740. 
A  mixture  of  gas  and  air  containing  less  air  than  is 
necessary  to  form  an  explosive  mixture,  will  burn  at  the 
orifice  of  a  tube  with  a  flame  having  an  inner  cone.  This 
is  due  to  the  fact  that  combustion  effected  by  secondary 
air  {i.e.,  air  derived  from  the  atmosphere  about  the  flame) 
extends  within  the  inner  cone.  Experiments  made 
with  a  burner  0-7  cm.  diaru.,  with  mixtures  of  carbon 
monoxide  and  air,  showed  that  the  velocity  of  the  gases 
at  the  surface  of  the  inner  cone,  i.e.,  the  velocity  of  flame 
propagation  in  the  mixture  of  gas  and  air,  was  increased 
by  the  secondary-  combustion  when  the  mixture  contained 
60%  CO  or  more,  and  the  temperature  of  the  inner  cone 
was  similarly  raised  when  the  mixture  contained  45%  CO 
or  more.  By  analysing  gases  withdrawn  from  various 
parts  cf  the  flame  i't  was  found  that  the  inner  cone  con- 
tained products  from  the  secondary  combustion  when  the 
gas  mixture  contained  50%  CO  or  more,  and  with  86%  CO 
the  gases  in  the  inner  cone  contained  nearly  double  the 
quantities  of  carbon  dioxide  and  nitrogen  that  could 
be  formed  by  the  primary  combustion  alone.  The 
maximum  flame  temperature  of  carbon  monoxide  was 
obtained  with  a  mixture  containing  CO  34,  air  6b  0. 
With  large  quantities  of  primary  air  in  the  gas  mixture, 
combustion  in  the  inner  flame  was  very  incomplete 

— A.  T.  L. 


Wood  ;  Steaming  of .   Heuser.   .>'••:  V. 

Patents. 

Decolorising-carbon  ;     Regenerating A.     \\  ljnberg, 

Amsterdam.  Eng.  Pat.  17,432.  July  29.  1913.  Addition 
to  Eng.  Pat.  19,357,  Aug.  23.  1912  (this  J..  1913,  So). 
Cvkbov  revivified  as  described  in  the  principal  patent 
loses  its  efficiency  after  about  15  to  20  repetitions  of  the 
process.  It  can'then  be  regenerated  by  treating  with  a 
Solution  (1%  to  25%)  of  alkalis,  alkaline  compounds,  or 
alkaline-earths,  with  or  without  an  oxidising  agent,  and 
heating  to  red  heat  or  incandescence.     The  regenerated 
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carbon  may  be  revivified  after  use  as  described  previously 
(loc.  at.).— A.  T.  L. 

Filaments  for  incandescent  electric  lamps;  Manufacture  of 

metallic .     J.  A.  Scoular  and  Dick,  Kerr  and  Co.. 

Ltd..  London.  Eng.  Pat.  14,807,  June  26,  1913. 
Addition  to  Eng.  Pat.  11,455,  May  14.  1012  (this  J., 
1913,527). 

TtTNGSTEN  powder  is  mixed  with  a  small  proportion  of 
sodium  silicate  and  squirted  into  filaments,  which  are 
straightened,  dried  in  hot  air  and  heated  to  bright  redness 
in  an  atmosphere  of  hydrogen.  They  are  then  treated 
with  a  solution  of  hydrofluoric  acid,  washed,  dried,  and 
heated  to  a  sintering  temperature. — W.  H.  C. 

Electric    incandescent    lamps;    Manufacture    of .     F. 

Simpson,  Liverpool.  Eng.  Pats.  15,297,  July  2,  1913, 
and  2612,  Jan.  31,  1914. 

Tcngsten  filaments  or  bars  are  manufactured  in  bulk 
from  a  paste  made  of  tungsten  or  its  oxygen  compounds 
and  an  organic  binding  material.  The  filaments  are 
squirted,  and  dried  in  air  at  150° — 200°  C.  Batches  of 
500  or  more  of  the  dry  filaments  are  hung  over  T-shaped 
tungsten  supports,  and  carried  by  power-driven  mechanism 
into  a  tubular  resistance  furnace  which  is  kept  at  about 
900°  C.  and  through  which  a  current  of  dry  hydrogen, 
free  from  nitrogen  and  oxygen,  is  passed.  The  filaments 
are  heated  in  the  furnace  for  about  30  mine,  to  carbonize 
the  binder  and  reduce  the  tungsten  to  metal.  They 
are  then  heated  to  240°  C.  in  an  oven  to  which  air  has 
access,  so  as  to  produce  more  oxide  than  is  sufficient  for 
the  decarbonisation  of  the  filaments,  this  being  effected 
by  heating  for  A  to  20  mins.  at  1800°  C.  in  an  atmosphere 
of  hydrogen  in  a  furnace  consisting  of  a  resistance  tube  of 
pure  iridium.  Alternatively  the  re-oxidised  filaments 
may  be  heated  in.  vacuo  for  6 — 8  mins.  at  800° — 950°  C, 
so  as  to  remove  carbon,  and  are  sintered  by  heating  for 
2 — 5  mins.  to  1800°  C.  in  hydrogen.  (See  also  Eng.  Pats. 
11,409,  13.596,  and  21,509,  of  1906,  8947  of  1907,  12,720 
of  1908  and  15,192  of  1909;  this  J.,  1907,462,  1131  ;  1908, 
798  ;  1909,  788).— A.  T.  L. 

Electrodes  suitable  for  electric  arc  lamps.  The  British 
Thomson-Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
18,355,  Aug.  12,  1913. 

The  electrodes  are  composed  of  magnetite  70,  rutile  30, 
and  lithium  fluoride  or  other  lithium  compound,  1  part. 

— W.  H.  C. 

Arc  light  carbons.  H.  Avrton,  London.  Eng.  Pat.  6104, 
March  10,  1914.  Addition  to  Eng.  Pat,  1775,  Jan.  22, 
1913  (this  J.,  1914,  346). 

The  carbon  is  similar  to  that  described  in  the  principal 
patent  but  has  an  additional  thin  layer  of  copper  or  other 
metal  between  the  hard  core  and  the  soft  outer  shell. 

—A.  T.  L. 

Metallic  filaments  for  electric  incandescent  lamps  ;  Manu- 
facture of .     J.  A.  Scoular,  Hammersmith,  Assignor 

to  Dick,  Kerr  and  Co.,  Ltd.,  London.  U.S.  Pat. 
1,104,557,  July  21,  1914.     Date  of  appl.,  March  14,  1913. 

See  Eng.  Pat.  1 1,455  of  1912  ;  this  J.,  1913,  527.— T.  F.  B. 


III.-  TAR  AND  TAR  PRODUCTS. 

Patents. 

Triaminocarbazolemonosulphonic    acid;    Process   for    pre- 
paring  .     L.  Cassella  und  Co.     Ger,  Pat.  275,975, 

July  1,  1913. 

Carbazole  is  highly  sulphonated,  preferably  until  a  tri- 
sulphonic  acid  is  formed,  and  the  product  is*  treated  with 
powerful  nitrating  agents.  This  results  in  the  replacement 
of  sulphonic  groups  by  nitro  groups,  and  also  in  the 
introduction  of  a  further  nitro  group,  with  the  formation 
of  a  trinitrocarbazolemonosulphonic  acid,  convertible  by- 
reduction  into  triaminocarbazolemonosulphonic  acid. 

— T.  F.  B. 


Pitch,    resin,   and   the   like  ;    Granulation   of .     C."'N. 

Stevens,  Chicago,  U.S.A.     Eng.   Pat.  25,567,  Nov.1 8, 
1913.     Under  Int.  Conv.,  April  10,  1913. 

See  U.S.  Pat.  1,088,635  of  1914  ;  this  J.,  1914,413.— T.F.B. 

Dinitro-dianiinobenzophenone.  L.  Blangey,  Mannheim, 
Assignor  to  Badische  Anilin  und  Soda  Fabrik.  Ludwigs- 
hafen  on  Rhine,  Germany.  U.S.  Pat.  1,104,611,  July 
21,  1914.     Date  of  appl.,  Feb.  26,  1914. 

See  Eng.  Pat.  8690  of  1914  ;  this  J.,  1914,  743.— T.  F.  B. 


IV.- COLOURING  MATTERS  AND  DYES. 


Indigo;  Some  new  derivatives  of 

dyesluffs.     G.     Engi.     Chem.-Zeit,, 

A  description  of  the  dyestuffs  of 
series  discovered  by  the  author  and  I. 
29,368  of  1910;  8*900  of  1911  ;  8421 
and  Ger.  Pat.  263,470;  this  J.,  1911, 
766;  1913,  1005).  Indigo  Yellow 
donsing  indigo  with  benzoyl  chloride 
in  the  presence  of  copper  powder,  is 
the  constitution 


-and  other  indigoid 
1914,    38,    199. 

the  Indigo  Yellow 
Frohlich  (Eng.  Pate. 

and  9940  of  1912 ; 

1247  ;  1912,  22,035, 
3G,  made  by  con- 
in  a  neutral  solvent 

regarded  as  having 


C6H4  C  =C\         /CeH4 


N-CH(C„H5)-N 

Its  bromi-derivative  is  known  as  Ciba  Yellow  G  and  from 
this  by  the  action  of  reducing  agents  (sodium  hydro- 
sulphite  or  sulphydrate)  in  the  presence  of  an  indifferent 
solvent  (alcohol)  and  in  the  absence  of  caustic  alkali  are 
obtained  dyestuffs,  e.g.,  Ciba  Yellow  5R  of  which  the 
shades  incline  more  to  orange.  When  phenylacetyl 
chloride  (C6H5.CH2.CO.CI)  is  used  a  more  extensive 
condensation  takes  place  and  insoluble  products  arc 
obtained  incapable  of  giving  vats  but  valuable  as  pigments 
on  account  of  their  fastness  to  light,  e.g.,  Lake  Red  Ciba  B. 
The  product  obtained  by  condensing  indigo  with  phenyl- 
acetyl  chloride  probably  has  the  constitution 


CO- 


-C-C6H5 


C6H4<^   )>C=C<^   ^C.H, 


C6H5 


-CO 


The  green  /3-naphthylindigo  gives  a  red  pigment  dyestuff. 
The  sulphonic  acids  of  these  products  are  wool  dyestuffs. 
In  the  case  of  the  blue  2-thionaphthene-2-indole-indigo  the 
resulting  red  dyestuffs  still  retains  the  property  of  forming 
a  vat.  From  this  it  is  concluded  that  one  carbon vl  group 
of  the  indigo  residue  remains  intact,  as  shown  in  the 
suggested  formula 

CO C-C6H5 


C 


\i 


cox       \s/ 


C,H4 


2-Naphthalene-2-indole-indigo  condensed  with  phenyl 
acetyl  chloride  gives  a  vat  dyestuff  dyeing  bright  bu 
fugitive  carmine-red  shades.  It  probably  has  thi 
constitution 


CJL-C 


<     V6H< 

Vn/ 


.-J.  B. 


Indigo;     Halogenated and     derivatives.     E.     Gram 

mougin  and  P.  Sevder.     Ber.,  1914,  47,  2365—2373. 
(Seo  also  this  J.,  1*910,  553.) 
5.7.6.'7'-Tetrachloroindigo  (Brilliant  Indigo  B;  Fr.  Pa 
315,180  ;  this  J.,  1902,  401)  is  redder  than  the  tetrabrom 
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indigo  (Ciba   BIuo  2B,   Brilliant    Indigo   IB;    Bor.,   1909, 

r_\   ims.  ;.,    J  .   miO,   II).     It  gives  on  oxidation  5.7- 
liobloroisatin.      II    Dichloro  5.5  -dibromoindigo  (Brilliant 

IG  ;   i  ;.r.    rul     .;;  1,961  i   oxidisi  -    to    1-ch 

.tin.  4.7.4  .7 -Tctruchloroindigo  (Bor.,  1884,  17. 
"■"■2  ;  this  J.,  1884,  411)  gives  similarly  4.7-dichloroisatin. 
lotochloroindign   |  \nnalon,    lull'.  48.   I7:i)   dyes   in    blue 

rioiri   tones   and   ^i\>*   on  oxidati  tetrachl 

iiin.     6.G'-Di-iodoindigo  is  obtained  from  6.6'-diamino- 

Monatsh.    « 'lii-iii..    26,    1253)    by    diazotising    in 

ulpburic  acid  solution  and  decomposing  «iil>  potassium 

node.      It    dissolves    in    hot    nitrobenzene    or    methyl 

with  .i  \  iolet  colour,  turning  pure  blue  on  cooling. 

i.B'-Dibromoindigo    (Ger.    Pat.    195,291)     has 

i     by    the     Sandmevor     reaction.     O.G'-Dianiino- 

indigo    is    a    brown     dyestufl     (Ciba 

town  R),  although  the  unbrominated  diaminoindigo  is 

rortoless.     The     absorption     spectra     of     the     different 

odigo  derivatives  have  been  determined. — J.  B. 

pin  nol  ami  m-anisidine  ;  Nitro-derivalives  of  the 

ttidyl-aerivatives  of .    F.  Revcrdin  and  K.  Widmer. 

I'hem.-Zeit.,  1914,  38,  276. 

■v  nitrating  the  diacetyl-,  dibenzoyl-  and  ditoluene- 
ulphonyl  compounds  of  m-aminophenol,  the  4-  and  0- 
icnonitro  derivatives  have  been  obtained.  The  four 
•ossiblo  mononitro-m-anisidinee  have  also  been  obtained 
y  nitrating  and  saponifying  acetyl-m-anisidine.  The 
-mononitro-compouna  melts  at  169°  C,  the  2-mononitro- 
ompound  at  143  C.  The  other  two  are  known.  Further 
ltratinn  yielded  4.6-,  2.4-  and  2.6-dinitro-m-anisidine, 
n  latter  compound  melting  at  146  C.  Trinitro- 
tives  were  not  obtained.— -J.  B. 


'itro-m-einisidines  ;  Comparison  of  the  azo  dyestuffs  Jrom 

with  those  from  the  corresponding  nitranilints.     F. 

Reverdin  and  K.  Widmer.     Chem.-Zeit,,  1!U4,  38,  270. 

s  the  orange  and  red  dyestuffs  the  introduction  of  the 
u-thoxy-group  caused  the  shade  to  incline  towards  red 
:  violet.  4  X it ro- m-anisidine  gave  dyes  of  brighter  shades 
l&n  the  5-isomeride.  The  dyestuffs  from  the  5-isomeride 
id  naphthionie  acid,  1.4-naphtholsulphonic  acid  and 
3.6-naphtholdisulphonic  acid  are  distinguished  for 
'    as  to  light.— J.  B. 

irpurogallin  ;    Tin:  yield  of by  oxidation  of  pyrogallol 

iritk    peroxidase     and     hydrogen     peroxide.     A.     Bach. 
Ber.,  1914,  47,  2125—2126. 

be  highest    vields    previously    obtained    bv    Bach    and 

Qodat   (this    J.,    1904,     505)"   were      16-2    'and     16-8%. 

ocklin's    yield    of    50%    (Dissertation,    Geneva.    1907) 

iiwed  the  author  to  re-investigate  the  matter,  using  a 

■rv  active   peroxydase   obtained    by   the   ultrafiltration 

cthod  (see   preceding   abstract)   and   with   various   pro- 

irtions  and  concentrations  of  hydrogen  peroxide.     Never 

ore  than  half  Stocklin's  yield   was  obtained,   however, 

id  the  possibility  of  error  due  to  retention  of  water  by 

e   voluminous    purpurogallin    precipitate    is   suggested. 

sensitive  test  for  purpurogallin  is  to  dissolve  the 

alcohol  or  acetone,  dilute  with  3  vols,  of  water 

id  add  peroxydase   and   hydrogen   peroxide.     A   violet 

ti  results,  graduallv  becoming  brown.     One  part 

;  urpurogallin  in  500,000  can  be  detected.     Phenolase 

same  reaction.     The  yield  of  purpurogallin  from 

"rogallol    is    evidently    dependent    on    the    avoidance 

is  reaction  by  separation  of  the  purpurogallin  from 

•  solution  as  quickly  as  possible. — J.  B. 

Patents. 

louring  matters^  of  the   anthracene   series;   Manufacture 

• .     J.    Y.    Johnson.     London.     From    Badische 

Auilin   und    Soda    Fabrik.    Ludwigshafen    on    Rhine, 
.■crmany.     Eng.  Pat.  21,133,  Sept.  IS,  1913. 

-tuffs  which  produce  violet  shades  on  vegetable 
res  are  obtained  by  condensing  halogenated  rluorenene- 
boxylic  acids  with  1-aniinoanthraquinone.  During  the 
>eeas  the  carboxyl  group  is  split  off,  giving  products 


identical  with  those  obtained  bj  condemn 

renonee   with   l-aminoanthn  i<iiti->n  to 

I  i.  Pat,  365,920  .  thi   J.,  1910,  1 197)      C.  I'.  B. 

lyestuffe :  I  |         .    <  hem.  Fabr.  Grieeheim 

Elektron,  Frankfurt  a  M.,  Germany.  I,  3313, 

Feb.  7,  L914.     L'nder  int.  Conv.,  April  19,  1913. 
Abyxtsks   "(   2.3-hydroxynaphtl 

with  formaldoh  solution  (Eng.  Pat.  :::;I2 

il4  ;  tliis  ,L,  1914,  742).  Thi  new  products  may  be 
combined  with  diazo  compound*  just  ai  in  the  cast  "f  the 
parent  materials  (sei  I  179  of  1912  and 

17,279  of  1913  ;  this  J.,  1912,  635  and  191 1.  73).— J.  B. 


Azo    dyestuffs;    Production    of    new .     Cham.    Fabr. 

Qriesheim  Elektron.  Fr.  Pat.  466,922,  Dec  26,  1913. 
The  diazo-oompound  of  an  aminoarylamidc  of  an  o-bydr- 
OXyoarbozylic  acid  of  the  benzene  series  is  combined  with 
a  suitable  end  component.  For  example  1.4-naphthol- 
,-ulplionic  acid  with  the  p-aminoanilide  of  salicylic  acid  gives 
a  red  which  dyes  wool  fast  to  washing  and  milling. — J.  B. 


S  itrosulphochhi  ides  of  ortho-oxycarboxylic  acids  or  of  their 

derivatives;   Manufacture   of .     Farbenfabr.    vonn. 

F.  Bayer  und  Co.,  Leverkusen,  Germany.     Eng.  Pat. 
12,061",  May  15,  1014.      L'nder  Int.  Conv., '.May  29,  1913. 

Tuk  sulphochlorides  of  phenol-o-carboxylic  acids  or  their 
ilerivatives  can  be  converted  into  nitro  compounds  by 
nitration  in  the  usual  manner.  The  y-sulphochloridc  of 
salicylic  acid  is  converted  into  a  nitro  derivative 
(OH  :  COOH  •  SOX'l  :  XU,=  1  :  2  :  4  :  0).  The  products 
may  be  used  as  intermediate  compounds  in  the  manufacture 
of  azo  dyestuffs.— T.  F,  B. 

1'olyazo  dyestuffs  ;  Preparation  of  green   substantive . 

Farbenfabr.    vorm.    F.     Bayer    und    Co.     Ger.    Pats. 

276,140,  Mav  3,  1913,  and  270,141  and  270,142,  Aug.  5, 

1913. 
(1.)  As  aromatic  acidyldiaiuine  or  nitroamine,  or  a 
derivative  or  sulphonic  acid  thereof,  is  diazotised  and 
combined  with  a  diazotisablc  amino  compound ;  the 
product  is  diazotised  and  combined  with  a  m-auiinobenzo 
derivative  of  2.5-aniinonaphthol-7-sulphonic  acid,  and  the 
disazo  dvestutf  thus  produced  is  diazotised  and  combined 
with  resorcinol  or  m-aminophenol,  the  product  being 
finally  saponified  or  reduced.  When  dyeings  with  such 
compounds  are  treated  with  formaldehyde,  fast  green 
shades  are  produced.  The  m-aminobenzo  derivatives, 
mentioned  above,  may  be  the  m-aminobenzoyl  derivative, 
or  m-aminobenzenyf-1.2-naphthvlcnediamine-7-sulphonic 
acid,  or  the  benzonaphthothiazole,  etc.  (2.)  The  dyestuffs 
obtained  according  to  the  preceding  patent  are  diazotised 
and  combined  with  resorcinol  or  m-aminophenol,  or  a 
diazotised  acidyldiamine  or  nitroamine  is  combined  with 
an  amino  compound,  the  product  is  diazotised  and  com- 
bined with  a  m-aminobenzo  derivative  as  above, 
the  disazo  dvestuff  is  saponified  or  reduced,  and  the 
product  is  teirazotised  and  combined  with  two  mols.  of 
resorcinol  or  m-aminophenol,  or  with  one  mol.  ofeacb. 
(3.)  The  acidyldiamine  or  nitroamine  in  Ger.  Pat.  2,0,140 
is  replaced  by  a.  or  .i-naphthylaniine  or  their  sulphonic 
acids.— T.  F.  B. 

Amino-anthraqui nones ;    Process    of    producing-—-.     R. 

Uhlenhuth,    Assignor    to    Farbwerke    vonn.    meister, 

Lucius,  und  Briining.  Hochst  on  Maine,  German] .     I  .b. 

Pat.  1,104,943,  Julv  28,  1914.     Date  of  appl.,  June  2, 

1913. 
ANTHBAQntNOlTESULPHOWC  acids  are  converted  into  the 
corresponding  aniinoanthraquinones  by  heating  them  with 
aqueous  ammonia  in  such  a  manner  that  the  sulphurous 
acid  produced  is  converted  into  a  practically  insoluble 
metallic  salt ;  for  example,  the  reaction  may  be  carried 
out  in  presence  of  barium  chloride  or  other  soluble  barium 
salt.— T.  F.  B. 


856 


Cl.  V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER. 


[Sept.  15,  1914. 


Dyestuffs;    Preparation    of   brown,    chrome jor    wool. 

Fab.  Prod.  C'him.  cider.  Sandoz.  Fr.  Pat.  467,114, 
Jan.  8,  1914.  Under  Int.  Conv.,  Nov.  23,  1913. 
Resorcinol  is  combined  on  the  one  hand  with  a  diazo- 
benzene  sulphonic  acid  or  the  diazo-compound  of  a 
monoazo  dyestuff  made  by  combining  Cleve's  acid  with 
a  diazobenzenesulphonic  acid  or  an  o-diazophenol,  and  on 
the  other  with  an  o-diazophenol  or  the  diazo-compound  of 
a  monoazo  dyestuff  made  bv  combining  Cleve's  acid  with 
an  o-diazophenol.  The  new  dyestuffs  dye  wool  directly 
m  brown  shades  sufficiently  fast  to  milling  and  potting 
for  ordinary  purposes,  becoming  still  faster  on  after- 
chroming.  (Compare  Ger.  Pat.  251,844;  this  J.,  1912, 
1117.)— J.  B. 

[Azo]  colouring  matters  capable  of  being  further  developed  ; 

Manufacture  of .     P.  A.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat,  20,714,  Sept.  13,  1913. 

See  Ger.  Pat,  273,934  of  1913  ;  this  J.,  1914,  783.— T.  F.  B. 

Dyes  for  dyeing  furs,  hairs,  and  the  like.  A.  Erlenbach  and 
K.  .Marx,  Dessau,  Assignors  to  Act.-Ges.  f.  Anilinfabr., 
Berlin.  U.S.  Pat.  1,105,501,  Julv  28,  1914.  Date  of 
appl.,  Nov.  6,  1912. 

See  Addition  of  May  7,  1912,  to  Fr.  Pat.  413,877  of  1910  ; 
this  J.,  1912,  1121.— T.  F.  B. 

Sulphurised  dyes  and  process  of  making  same.  H.  Heimann, 
Dessau,  Assignor  to  Act.-Ges.  f.  Anilinfabr.,  Berlin. 
U.S.  Pat,  1,105,515,  Julv  28,  1914.  Date  of  appl., 
Oct.  16,  1912. 

See  Fr.  Pat.  436,373  of  1911  ;  this  J.,  1912,  426.— T.  F.  B. 

Mordant  dyestuffs  ;  Green  — —  and  process  of  making.  E. 
Bodmer,  Assignor  to  Dye-Works,  formerly  L.  Durand, 
Huguenin  und  Co.,  Basle,  Switzerland.  U.S.  Pat. 
1,106,185,  Aug.  4,  1914.     Date  of  appl.,  July  3,  1913. 

SEEFr.  Pat.  459,681  of  1913  ;  this  J.,  1913,  1101.— T.  F.  B. 
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Wool ;  The  presence  of  an  amino-group  in .     K.  Geb- 

hard.     Farber-Zeit.,  1914,  25,  279—283.     (See  this  J., 
1914,  251  and  040.) 

Kanh's  conclusion  that  wool  contains  no  amino-group  is 
disputed.  Wool  treated  with  formaldehyde  under  the 
conditions  described  by  Kami  still  retains  its  power  of 
reacting  with  nitrous  acid  to  form  a  true  diazo-compound. 
This  is  explained  by  the  author's  theory  that  wool  contains 
two  substances,  an  amino-acid  and  a  colloidal  substance 
loosely  attached  to  the  ammo-groups  of  the  acid.  Kann 
probably  effected  the  splitting  off  and  coagulation  of  this 
colloid,  leaving  free  the  amino-acid  with  an  active  amino- 
group. — J.  B. 

Cellulose  for  making  cellulose  solutions  ;  Preparation  and 

requirements  of .     C.    Piest.    Papierfab.,    1914,    12. 

860—865. 

For  guncotton  the  material  most  largely  employed  is  a 
mixture  of  spinning  waste  and  American  "  linter-waste." 
The  threads  are  first  torn  up  and  the  lint  passed  throutrh 
a  cleaning  machine  to  remove  all  mechanical  impurities. 
Oil,  natural  wax,  proteins,  etc.  are  then  removed  by 
digesting  with  about  1%  caustic  soda  solution  under 
3  atmos.  pressure.  The  material  must  be  tightly  packed 
in  the  boilers  and  good  circulation  ensured  ;  high  purity 
of  the  soda  and  the  exclusion  of  air  during  boiling  and 
washing  are  advantageous.  Bleaching  must  be  very  care- 
fully controlled  to  preserve  the  chemical  integrity  of  the 
cellulose  ;  a  little  acetic  acid  may  be  added.  The  "  copper 
value"  (Schwalbe's  test)  must  not  exceed  1-0;  fat  and 
waxy  matters,  extracted  by  absolute  alcohol,  0-5% ; 
wood-gum,  2%.  Tissue  paper,  from  sulphite  wood 
pulp,  may  also  be  used  for  nitrating  but  is  dearer  than 
cotton-waste    and    yields     an     inferior      product.      For 


celluloid,  great  mechanical  purity  is  required  to  avoid 
specks  in  the  product ;  a  low  "  copper  value,"  not  above 
1-0  is  specified.  For  collodion  cotton,  long  fine  fibres 
and  freedom  from  metallic  impurities  are  required.  For 
nitro-artincial  silk,  resin  and  oil  are  most  objectionable 
impurities ;  as  highly  concentrated  solutions  of  low 
viscosity  are  employed,  the  degree  of  bleaching,  as 
indicated  by  the  "  copper  value,"  may  be  higher.  Wood 
celluloses  give  a  softer  but  weaker  silk  ;  they  should  be 
purified  by  boiling  under  pressure  with  dilute  sodium 
carbonate  solution  with  the  addition  of  a  little  caustic  soda 
or  sodium  sulphide.  For  leather-substitutes  the  require- 
ments are  the  same  as  for  celluloid,  but  a  higher  degree  of 
bleaching  may  be  permitted.  For  cellulose  acetate. 
freedom  from  knots  is  an  additional  requirement.  For 
cuprammonium  silk  also,  the  cotton  must  be  free  from  knots 
and  the  "  copper  value  "  must  not  exceed  1-0.  According 
to  one  process,  the  cotton  is  bleached,  then  mercerised, 
washed,  centrifuged  and  dissolved  without  drying.  For 
viscose,  only  wood  cellulose  is  employed,  generally  purified 
by  steeping  in  2%  hydrofluoric  acid  and  then  boiling  out 
with  1%  caustic  soda;  the  "copper  value"  should  not 
exceed  4-0. — J.  F.  B. 

Celluloid  chemistry  ;  Problems  of ,  and  the  necessity  of 

colloid-chemical    views    in    this    industry.     H.    Schwarz. 
Kolloidchem.  Beihefte,  1914,  6,  90 — 126. 
Celluloid  may  be  regarded  as  a  solid  colloidal  solution 
of  nitrocellulose  and  camphor  and  the  process  of  manu- 
facture consists  of  two  stages  :  the  conversion  of  a  mixture 
of  nitrocellulose  and  camphor  into  a  celluloid-gel  by  means 
of  alcohol,  and  the  conversion  of  the  gel  into  celluloid  by 
hot  rolling  and  drying,  whereby  the  alcohol  is  removed  ; 
the  stabihtj-  of  the  system  is  increased  in  both  stages  of 
the  process.     Two  factors  of  great  importance  in  regard 
to  the  suitability  of  nitrocellulose  for  celluloid  manufacture 
are    the   magnitude   of   the   latent   acidity    (i.e.,   acidity 
developed  when  nitrated  paper  which  has  been  washed 
until  neutral  is  subsequently  subjected  to  certain  treat- 
ments such  as  beating,  washing  with  hot  water,  etc.)  and 
the  ease  with  which  such  latent  acidity  becomes  manifest 
Celluloid  also  shows  the  phenomenon  of  latent  acidity  ani 
part  of  this  latent  acidity  may  become  manifest  in  tli- 
operation  of  hot  pressing.     The  nature  and  causes  of  ; 
number  of  defects  of  celluloid  are  discussed  and  also  thi 
so-called  "  antazide  "  treatment.     In  the  case  of  a  colloida 
system  such  as  celluloid,  an  antazide  will  be  more  effeetiv 
the  larger  the  size  of  its  particles  and  the  more  colloida 
its  character  :  in  agreement  with  this,  solids  are  found  t' 
be  more  effective  than  liquids  and  the  substituted  im. 
superior  to  urea  itself.     The  efficacy  of  an  antazide  ir 
creases,  within  limits,  with  the  quantity  used,  but  it  i 
possible  that  certain  colouring  matters  may  interfere  wit 
the  action,  since  it  is  known,  for  example,  that  the  additic 
of  some  Erythrosiue  solution  prevents  the  precipitation  i 
silver  bromide  from  its  solution  by  sodium  sulphate.     • 
solid  antazides  those  which  also  act  as  colouring  matte 
(zinc   white,   zinc  carbonate,   white  lead,   etc.)  are  ni" 
largely    employed.     All    pigments    and    mineral    eolmi 
must   be  regarded   as   antazides   and  it   is   inational 
attempt  to  increase  the  stability  of  celluloid  coloured  iri 
a  pigment  by  addition  of  a  special  antazide.     Opaque 
coloured   celluloid  is   more  stable   than   the  transpare 
material,    and   treatment    with   special    antazides,   aps 
from  the  colouring  matters  and  gelatinising  agents  used 
the    ordinary   course    of   manufacture,   should   never 
resorted  to  except  after  taking  all  precautions  to  ensu 
that   the   nitrocellulose   used   is    of   good    quality    a1 
stability. — A.  S. 

Wood;      The     steaming     of .     Heuser.     Cb.ein.-2V 

1914,  38,  126—127. 

The  by-products  formed  in  the  steaming  of  wood 
brown  mechanical  pulp  at  4  atmos.  pressure  for  8  be 
were  examined  at  intervals.     They  included  organic  aci  • 
sugars,  resin,  mineral  salts,  incrusting  matters,  tanni 
furfural.     It   may   be  assumed   that  the  resins,  tanin 
incrusting  matters  and  salts  are  extracted  from  the  W(  i 
without   chemical  change.     The  acetic  and  formic  a< 
are  produced  by  the  decomposition  of  the  lignone  ; 
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sugar  and  furfural  an-  formed  from  the  carbohydrates. 
Hi,-  "  browning  "  may  !"•  regarded  as  a  tirst  step  towards 
sarbonisation.  Tin-  formation  of  organic  acide  reached  a 
maximum  after  4 — 6  hours'  steaming.  The  analytical 
separation  of  acetic  and  formic  acids  was  complicated  hy 
9ence  of  sugar  ;  they  were  separated  from  this  by 
distillation  iii  racuo  and  then  determined  by  Lieben  a 
BMthod  (this  J  ,1894,  288).  The  yield  calculated  from  100 
wood  was  213  grms.  of  acetic  arid  and32grms.  of 
formic  acid.  These  numbers  would  vary  according  to  the 
of  wood  ;  pino  wood  yielded  more  formic  acid.  The 
sugar  was  estimated  as  dextrose  ;  the  maximum  production 
from  spruce  wood  w.^  found  after  steaming  for  2 — 5  hours. 
from  pine  wood  after  steaming  for  4 — 0  hours.  The  total 
quantity  from  pine  wood  was  creator  than  from  spruce  ; 
the  highest  value  found  Has  0-52%  of  the  solid 
The  maximum  amount  of  resin  was  separated  in  the 
e.ir'.v  stages  of  the  process  but  was  too  small  for 
recovery.  The  furfural  appears  to  be  formed 
either  by  the  direct  action  of  the  steam  and  inor- 
ganic salts  or  else  by  the  action  of  the  steam  and  organic 
acids,  the  latter  playing  the  part  of  hydrochloric  acid. 
Muller  stated  that  if  the  wood  be  immersed  for  a  short  time 
in  caustic  soda  before  steaming,  the  consumption  of  power 
in  the  grinding  process  is  reduced  by  25%  ;  by  blow  inn  in 
the  alkali  with  the  steam  the  economy  of  power  has  been 
-d  to  45%.— J.  F.  B. 

Paper  pulp  ;    Suitability  of  long-leaf pine  for .      H,  E. 

Surface  and  R.    E.   Cooper.     U.S.  Dcpt.   Agric,  Bull. 
72.  May  29,   1914,   1— 2ti. 

>\s     were     made     with    Southern    long-leaf    pine 
material,  logs  and  edgings,  in  a  stationary  vertical  boiler 
-.ills,   capacity.      The  high  density  of  the  wood, 
3550  lb.  oven-dry  weight  per  solid  cord  of  100  cb.  ft.  green 
volume,  is   favourable  from  the  point  of  view  of  yield. 
Mild  conditions  of  digestion  by  the  sulphate  process  gave 
high  yields  (til%)  of  fibre,  somewhat  harsh  in  character 
*"it  suitable  for  papers  of  kraft  type  of  moderate  strength. 
The  best  results  were  obtained  with  a  lve  containing  1 5  lb. 
NaOH  and  7-5  NasS  per  100  lb.  of  chips,  at  the  rate  of  0-68 
gall,  per  lb.  of  material  :   the  maximum  pressure  of  100  lb. 
per  sq.  in.  was  maintained  for  3  hours  ;    total  time,  3 .J 
hours.     Under  these  conditions  the  yield  was  reduced  to 
tM — 19-1%.  but  the  papers  produced  from  the  pulp  were 
a»  strong  and  as  resistant  to  wear  as  the  best  imported 
"  krafts,"    and    possessed   the   characteristic    "leathery" 
handle.     In  the  digestions  with  caustic  soda  alone,  the 
licet  results  were  obtained  with  a  liquor  containing  20  lb. 
NaOH   per  100  lb.   of  wood,  at  an  initial  concentration 
grms.  per  litre  ;    steam-pressure  110  lb.  per  sq.  in. 
for  5  hours  ;    total  time  6  hours.     The  yield  was  48%  of 
pulp,  which  gave  papers  of  excellent  quality.     The  sulphate 
process  is  superior  in  all  respects  to  the  caustic  soda  process, 
particularly  as  regards  time.      The   presence  of  inactive 
salts,  such  as  sodium    sulphate  and  carbonate  serves  no 
useful  function  ;   there  appears  to  be,  for  each  different 
.  "Uibinat  ion  of  digestion  conditions,  some  definite  minimum 
proportion  of  sodium  sulphide  to  caustic  soda  necessary  to 
produce  the  characteristic  toughness  of  kraft   pulps,  but 
is   the   sulphide   is    increased    the    odour   becomes   more 
pronounced.     Plain  soda  pulps  from  long-leaf  pine  tend  to 
he  soft  and  "  fluffy  "  if  well  boiled,  and  do  not  acquire 
he  same  degree  of  "  greasiness  "  in  beating  as  the  sulphate 
pulps ;   they  are  generally  less  resistant  to  rubbing,  even 
f  the  tensile  strength  is  good.    Soda  pulps,  if  underboiled, 
ill  not  give  even  moderately  good  papers,  and  the  maxi- 
mum yield  at  which  papers  can  be  made  is  only  about  50%, 
*hereas  with  the  sulphate  process,  fairly  strong  papers 
an  be  made  from  underboiled  pulps  prepared  with  a  yield 
■'■  o0%.-   J.  F.  B. 

**ipkiu  pulp  manufacture  ;   Xotes  on .     A.  Frohberg. 

Chem.-Zeit.,  1914.  38,  126. 
i he  idea  that  the  system  of  digesting  with  indirect  steam 
-  superior   to   the   direct    steam   system   is   not   correct. 
n  boiling  with  live  steam  the  circulation  is  much  better 
d  the  mixing  of  the  "  acid  "  and  raising  of  the  tempera- 
re  are  more  rapid.     Below  100°  C.  adsorption  phenomena 
^r,  the  colloidal  wood  adsorbing  sulphurous  acid  from 


the  liquor  ;  consequently  high  concentration  and  max  unci  m 

Surface   development    are    (aVOtirablO.         llle    '  lllef    ol.j.ctioll 

to  the  direct  steam  system  is  tic  Fat  blowing  ovw 

large  quantities  of  liqu,,r  owing  to  the  dilution.  The 
liquors  thus  driven  over  and  regenei  mi, 

matters  which  weaken  the  efficiency  of  the  acid  '•> 
promoting  the  decomposition  of  the  sulphurous  acid  Into 
trithionic  acid.  It  is  Letter  to  separate  the  gases  from  the 
liquors  Mown  over  and  utilise  them  I  paratelj  .  The  organic 
matters  in  the  "  acid      may  be  dl ■terinni,  d  e,,|,  .riinet  rieally 

after  driving  off   the   sulphurous  acid.   ,,r  oxidising    bj 

hydrogen    peroxide,     Acid    | Inoed    in    the    towers   at 

3 — 3-2",,  strength  can  be  enriched  np  to  i  ■'• ",,  bj  s 
systematic  regeneration  process.  Blowing  over  also  <  ■ 
loss  of  heat  ;  the  necessity  for  blowing  over  incn 
with  steam  of  low  heat-capacity;  the  use  of  su|*r- 
hcatcd  steam  up  to  220  C.  affords  a  considerable 
economy  in  this  direction.  Good  distribution  of 
superheated  steam  is  essential;  a  maximum  digi 
temperature  of  H.">  C.  does  not  injure  the  quality 
of  the  cellulose.  When  pneumatic  stamping  machines 
are  used  to  increase  the  quantity  of  the  charge,  the 
strength  of  the  "acid"  should  be  increased.  Ury  wood 
shows  a  higher  adsorption  capacity  than  fresh  ;  artificial 
drying  by  waste  heat  or  hot  air  is  very  advantageous.  1  n 
]  iroducing  sulphurous  acid,  rich  and  tool  gases  are  desirable. 
The  formation  of  sulphur  trio.xide  is  at  a  maximum  at 
4001— 500°  C.  ;  at  900  — 1000  ('.  the  sulphur  trioxide 
is  decomposed  again  into  sulphur  dioxide  and  oxygen. 
The  furnace  therefore  must  be  worked  as  hot  as  possible  in 
order  to  obtain  gases  rich  in  sulphur  dioxide  ;  the  gases 
must  be  immediately  cooled  by  direct  spraying  with  water 
to  reduce  the  temperature  to  90  —100  ( '.,  the  formation  of 
sulphur  trioxide  living  thus  reduced  to  a  minimum. 

-0.  F.  B. 

Coniferous  woods  ;    The  resin  of ami  its  removal  from 

mlphite-ceUulose,  C.  G.  Schwalbe.  Chem.-Zeit.,  1914, 
38,  926. 
Thk  "  resin  spots  "  of  paper  are  caused  by  a  mixture  of 
resin  and  fat.  The  resin  itself  is  hard,  but"  the  mixture  i- 
plastic,  hence  the  fat  content  is  the  real  cause  of  the 
markings.  The  fat  consists  mainly  of  the  glyceride  of 
oleic  acid  and  some  linolic  acid.  For  the  removal  of 
this  impurity  from  sulphite-cellulose  an  emulsifying  agent 
is  suggested!  Alkalis  in  the  proportion  of  1%  NaOH  or 
Xa„C03  on  the  weight  of  the  material  remove  70-  I 
of  the  resin  and  fat,  but  affect  the  cellulose.  Borax  or 
tetrapol"  soap  remove  50 — 70%.  Emulsifying  agents 
capable  of  acting  in  acid  solution  would  l>,  especially 
valuable.  Twitchcll's  reagent  (this  •).,  1900,  254),  for 
example,  removed  50%. — J.  B. 

Fibres  ;   Observations  on  bleaching  soda  and  sulphite  [wood- 
pulp] .     E.    Sutermeister.      Papierfab..     1!'14.    12, 

89S— 900. 
Investigations  were  made  with  poplar  soda  pulp  requiring 
11-5%  of  bleaching  powder,  easy  bleaching  sulphite 
requiring  5%  and  medium  sulphite  requiring  13 %  to  pro- 
duce a  standard  colour  at  40  C,  when  acting  for  11—13 
hours.  Bleaching  at  68c  C.  instead  of  40  C.  gave  a  poorer 
colour  than  "the  standard.  Bleaching  with  very  much 
larger  proportions  of  bleach  liquor  gave  in  all  cases  a 
higher  colour  than  the  standard,  but  increments  of  bleach 
did  not  always  produce  proportional  increments  of  colour. 
j  Of  the  two"  sulphite  pulps  the  easy  bleaching  sample 
responded  more  readilv  to  an  excess  of  bleach  than  tin- 
poorer  grade  while  the  "soda  pulp  showed  less  improvement 
still.  In  bleaching  with  potassium  permanganate,  1  part 
produced  the  same  effect  as  185  prts  of  bleaching  powder. 
In  this  case  the  use  of  an  excessive  proportion  produced  a 
maximum  effect  upon  the  soda  pulp  and  had  least  effect 
on  the  higher  grade  sulphite.  The  results  obtained  by 
bringing  the  pulp  to  the  standard  colour  by  bleach  liquor 
and  producing  the  higher  whites  by  permanganate  showed 
little  advantage  in  "cost  over  permanganate  alone.  In 
producing  high  whites  with  excess  of  hypochlorite  the 
loss  in  weight  increased  as  the  action  was  intensitied  but 
was  less  with  the  permanganate  bleach  than  with  the 
hypochlorite  bleach.     The  destructive  effect  of  high  bleach- 
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ing  on  the  fibre  was  studied  (a)  by  the  "  copper  value," 
(6)  by  the  loss  on  boiling  with  0-25%  caustic  soda ;  the 
two  methods  gave  parallel  results.  'Mechanical  tests  of 
papers  prepared  from  the  pulps  showed  that  moderate 
bleaching  tended  to  increase,  rather  than  decrease  the 
strength  as  compared  with  the  same  pulps  in  the  unbleached 
condition. — J.  F.  B. 

Loading  materials  [for  paper];    The  behaviour  of to 

dyesluffs.  P.  v.  Ehrenthal.  Chem.-Zeit.,  1914,  38,  S7. 
The  adsorption  of  various  types  of  dyestuff  used  in  paper 
making  by  the  various  filling  materials — talc,  china 
clay,  asbestine  and  blanc  fixe — was  investigated  with 
a  view  to  devising  a  method  of  rapidly  estimating  the 
value  of  a  given  loading  material.  Irregularities  in  the 
adsorption  curves  show  that  the  method  must  be  used 
with  discretion. — J.  B. 


Textile  plants';     Electrolytic    and    electrochemical    process 

for  de-gumming .     M.  S.  Peyvel.     Fr.  Pat.  466,555, 

'.March  5,  1913. 

The  plant,  previously  steeped  in  water,  is  subjected  to 
the  action  of  an  electric  current  in  presence  of  an  electrolyte 
consisting  of  a  solution  of  caustic  soda  of  suitable  strength. 

—J.  F.  B 


Paper;    Removal  of  ink  from  printed .     H.  Wangner. 

Chem.  Zeit.,  1914,  38,  927—928. 
Is  removing  the  carbon  of  printers'  ink  from  waste  papers 
it  is  necessary  first  to  decompose  the  linseed  oil  medium 
by  the  action  of  alkali  and  then  to  pulp  the  paper  without 
direct  pressure,  in  order  to  avoid  fixing  the  particles  of 
carbon  on  the  fibres.  In  the  author's  process,  the  yellow- 
ing of  the  mechanical  wood  fibre  bv  the  action 'of  the 
alkali  is  prevented  by  the  use  of  a  special  bleaching- 
soda,  which  contains  about  3%  Na20„.  The  paper 
is  fed  dry  into  one  end  of  a  perforated  "steeping  drum 
revolving  slowly  in  a  trough  containing  a  1%  solution  of 
this  alkali,  heated  to  a  temperature  depending  on  the  class 
of  paper  under  treatment,  30° — 40°  C.  for  news  paper. 
The  interior  of  the  drum  is  provided  with  helical  passages 
and  a  special  scoop  removes  a  given  quantity  of  the  steeped 
material  from  the  delivery  end  at  each  revolution.  This 
material  falls  into  a  helical  compressor  which  squeezes 
out  the  excess  of  lye  to  be  pumped  back  to  the  steeping 
trough  and  delivers  the  paper  as  a  cake  to  the  pulping 
machine.  The  latter  is  arranged  vertically-  and  contains 
a  rotating  bell  provided  with  blunt  teeth."  The  material 
travels  down  between  the  bell  and  the  outer  mantle  and 
then  rises  up  inside  the  bell  till  it  reaches  the  top  of  a 
stationary  central  cylinder.  By  that  time  it  is  completely 
pulped  by  the  action  of  the  teeth,  and  it  is  washed  down 
the  central  tube  by  a  large  quantitv  of  back-water  from 
the  washing  process",  the  dilution  being  assisted  by  stirring- 
vanes  on  the  shaft.  The  fluid  stuff  is  collected  in  a  chest, 
then  passed  over  sand-tables  and  through  a  strainer, 
from  which  it  flows  on  to  an  endless  wire-sieve  which 
receives  a  vertical  shaking  motion,  imparted  by  ribs 
on  the  guide-rolls  which  are  driven  at  high  speed."  The 
fine  particles  of  carbon,  clay  and  fibre-debris  are  washed 
through  the  sieve  by  means  of  spray  pipes  arranged  above 
the  travelling  wire,  so  that  the  stuff  is  delivered  at  the 
other  end  perfectly  washed  and  practically  free  from 
colour.  Provision  is  made  for  the  systematic  "re-utilisation 
of  the  cleaner  back-waters.  The  "loss  of  stuff  amounts 
to  20— 30%.— J.  F.  B. 

Alan  ufacture  of  ethyl  alcohol  from  wood  waste.  Prelim  inary 
experiments  on  the  hydrolysis  of  wh  ite  spruce.  .  Kressmann 
See  XVin. 

Report  of  National  Physical  Laboratory. 
See  XXIII. 

Patents. 

Artificial    sponge;     Process    of    manufacturing .     V. 

Ottorepetz,  Graz,  Austria.     Eng.  Pat.  23,196,  Oct.  14 

1913.  Under  Int.  Conv.,  Oct.  20,  1912. 
A  concentrated,  solution  of  a  derivative  of  cellulose, 
such  as  a  nitrate  or  acetate,  or  viscose,  is  mixed  with 
fibrous  material  (cotton,  etc.)  and  a  readily  soluble 
substance  such  as  a  salt  or  sugar,  and  the  paste  thus 
obtained  is  immersed  in  water  or  a  dilute  acid  or  salt 
rotation,  so  that  pores  are  formed  in  the  mass  owing 
to  the  solution  of  the  salts,  etc.,  and  the  cellulose  derivative 
remains  in  the  form  of  a  spongy  body  enclosing  the 
fibrous  substance. — T.  F.  B. 


[Balloon  fabrics.] 


Cotton    waste;    Process  for   cleaning .     W.    Ziinvncr- 

mann.     Fr.    Pat.    466,806,   Nov.    18,    1913. 

A  mixture  of  6  kilos,  of  fullers'  earth  with  10  litres  of 
cold  water  is  mixed  with  a  solution  of  1  kilo,  of  potash 
\  soap,  1  kilo,  of  sodium  carbonate,  and  0-5  kilo,  of  sodium 
chloride  in  5  litres  of  boiling  water ;  the  whole  is  boiled 
and  about  250  grms.  of  "  ammonium  "  are  added.  The 
used  cotton  waste  is  sprinkled  with  this  solution  in  a  drum 
fitted  with  agitators  and  pressing  rolls.  The  solid 
impurities  collect  in  a  recess  at  the  bottom  of  the  drum ; 
the  cleansing  liquid  is  gradually  displaced  by  water  and 
the  oily  matters  floating  on  the  surface  of  the  liquid  are 
drawn  off  by  aspiration  through  an  adjustable  pipe 
passing  through  the  lid. — J.  F.  B. 

Cellulose   xanthate  ;     Manufacture   of  derivatives   of . 

F.  Petit.  First  Addition,  dated  Apr.  4,  1913,  to  Fr. 
Pat.  461,900,  Nov.  8,  1912  (this  J.,  1914,  196). 

Additional  examples  of  suitable  precipitating  baths  are 

(1)  a  25%  solution  of  common  salt  with  15%  of  commercial 
phosphoric  acid,  sp.  gr.  1-42  ;  (2)  a  25%  solution  of  salt 
with  15%  of  ammomum  chloride  and  6%  of  commercial 
hydrochloric  acid. — J.  F.  B. 

Lustrous  threads  from  crude  viscose  ;    Manufacture  of 

by  means  of  a  hot  mineral  acid.  Vereinigte  Glanzstoff- 
Fabriken  Act.-Ges.  Fr.  Pats.  467,164  and  467,165, 
Jan.  9,  1913.     Under  Int.  Conv ,  Jan.  10,  1913. 

Threads  are  spun  by  injecting  crude  viscose  into  a  coagula- 
ting bath  containing  warm  mineral  acid  only  :  (1)  For 
viscose  which  has  been  ripened  for  8  days  at  15° — 20 

j  a  coagulating  bath  containing  20%  of  sulphuric  acid  at 
40°  C.  is  specified.     A    normal    speed   of   40  m.  per  min. 

,   and  a  normal  length  of  bath  of  10 — 15  cm.  are  suitable. 

(2)  For  viscose  in  a  fresher  condition,  ripened  for  about 
i    4  days,  corresponding  to  the  stage  "  C12 — Cl8,"  a  bath 

containing  10%  of  sulphuric  acid  at  25"  C.  is  used ;    at 
I    the  normal  speed  the  length  of  thread  immersed  in  the 
bath  should  be  about  3  cm. — J.  F.  B. 

Coated    sheets ;     Process    of    drying .     G.    H.    May, 

Boston,  Mass.,  and  W.  M.  Grosvenor,  New  York. 
Eng.  Pat.  15,256,  July  2,  1913. 

Sheets    coated    with   materials    combined    with   volatile 
solvents,  e.g.,  sheets  of  waterproofed  paper,  are  dried  in  a 
chamber  in  which  the  drying  medium  (e.g.,  air)  is  circulated 
in  a  closed  circuit,  the  medium  being  heated  to  a  tempera- 
ture slightly  below  the  boiling  point  of  the  solvent  and 
saturated    to    the   extent   of    about    60 — 90%    with  the 
vapours   of   the  solvent   before   coming  in  contact  with 
the    sheets.      The    evaporation    of    the    solvent   is    thus 
controlled     and     surface-skinning,     blistering,     etc.    are 
prevented.     The    closed    drying    chamber    is    provided 
with  a  condenser  maintained  at  a  moderate  temperature 
so   that   only    a   determined   proportion   of   the  solvenl 
evaporated  is  condensed,  the  remainder  passing  with  thi 
air  to   the  re-heater  to   maintain   the   partial  degree  o 
saturation. — J.  F.  B. 

Paper  ;   Method  and  apparatus  for  drying   webs  of 

C.  Bauer,  Leipzig-Schieussig,  Germany.     Eng.  Pat.  HiM'~ 
April  i,  1914. 

For  completing  the  drying  on  both  sides  of  -a  web  t 
coated  paper  previously  partly  dried,  the  web  is  conducts 
by  rollers  supporting  it  alternately  on  opposite  sidt 
through  an  annular  drying  chamber  consisting  of  a  hollo 
cylinder  surrounded  by  a  casing,  the  walls  of  both  bcii1 
provided  with  slots  through  which  heated  air  is  blown  c 
both  sides  of  the  paper. — J.  F.  B. 
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Process  of  sizing     ■  Dubois  und   Kaufmann, 

ft.    Pat.    107,808,  Jan.    28,    191  I.     Under   Int.   Com 
Jan.  30,  1913. 

lble  globulins,  dissolved  by  means  i>f  alkalis. 
ammonia  or  alkaline  earths,  are  employed  for  sizing  paper 
nil  are  fixed  by  means  of  aluminium  salts  or  weak  aoids, 
or  by  heating  tho  paper  to  60°  120  C.  with  or  without 
the  addition  <>f  water.     J.  F.  B. 

Sulphite  fibre  ;  Reclaiming  waste  products  [sulphur  dioxidi  j 

in  the  manufacture  of .     H.   K.   .Moore  and   Et,   B. 

Wolf,  Berlin,  Nil.     U.S.  Pat.  1,103,216,  July  I  I.  191  I  ; 
.late  of  appl.,  Nov.  1,  1910 

I'm  contents  of  the  digester  are  discharged  into  a  blow- 
all  provided  with  a  irent   which  maintains  the  pressure 

substantially  at  that  of  the  atmosphere.  A  surface. 
oondenser  communicates  with  the  vent,  so  that  the 
absorption  of  the  sulphur  dioxide  is  limited  to  that  taken 
up  by  the  liquid  products  of  condensation.  The  condensed 
liquid  is  collected  and  the  excess  of  sulphur  dioxide  in  the 
passed  on  for  recovery. — J.  F.  B. 

Solutions  of  cellulose   or    materials   containing   cellulosi  . 

I   for    the    production    of .     R.    Willstatter, 

Berlin- Daldem,  Germany.     Eng.  Pat.   10,605,  April  29, 
1814.     Under  Int.  Conv.,  .May  24,  1913. 

SssGer.  Pat.  273,800  of  1913  :  this  J.,  191  1.  746.     Hydro- 
chloric acid  containing  more  than  39°0  HOI  is    specified. 

— T.  F.  B. 


OtBulose  .     Method    of    bleaching .     F.    W.    Dobson, 

'  Tamworth.     r.S.  Pat.  1,104,109,  July  21,  1914.     Date 
of  appl..  Jan.  26,  1912. 

Eng.  Pat.  3181  of  1911  ;  this  J..  1912,  225.— T.  F.  B. 

Shaped  articles  from   copper-ammonium   cellulose  solution  ; 

Process    for     the     production     of .     E.      Bronnert, 

Niedermorschweiler,  Assignor  to  Verein.  Glanzstoff- 
Fabriken  A.-G.,  Elberfeld,  Germany.  U.S.  Pat. 
1.106.077,  Aug.  4.  1914.     Date  of  appl",  April  9,  1913. 

S«K  Fr.  Pat.  454,811  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 

Waste  water  from  paper-mills,  cellulose  factories,  and  the 

lite  :  Apparatus  for  purifying .     E.   Mann  and  J. 

Heess.     Ebertsheim,     Germany.     Eng.     Pat.     24  938 
.  I.  1913.  "  '       ' 

8ee  Fr.  Pat.  4H4.4S3  of  1913  ;  this  J..  1914.  478.— T.  F.  B. 

Use  of  chlorophyll    extracts    as  fuel.     Fr.    Pat.    466  985 
See  Ha. 


VI.-BLEACHING  ;   DYEING;  PRINTING, 
FINISHING. 

Fibres  [bleached  cotton]  ;  Causes  of  discoloration  of  organic 
■—-and  of  articles  manufactured  from  them.  B.  Haas 
Papierfab..   1914.  12,  S91— 894. 

I  tendency  to  discoloration  of  bleached  cellulose  was 

tudied  with  samples  of  pure  cotton  cloth,  (a)  American 

-.ptian.     A   most   useful  test  consisted  in   boiling 

■e  fabric  with  distilled  water,  draining  and  exposing  to 

t ;  in  many  eases  t  he  discoloration  was  already  apparent 

the  aqueous  extract.     Fabrics  bleached  with  bleachim- 

powder  solution   showed   the   greatest    tendency   to   dis 

-•ration;    those    bleached    by    electrolytic    liquor    were 

rod   those    bleached   with   sodium   peroxide   were 

almost  stable  in  colour.     Another  test  consisted  in  dampina 

v.lulose  and  subjecting  it  in  small  heaps  to  a  rettinS 

**8s   with    a    thermometer    embedded    in    the    heap" 

nH?J'LITty  Snd  tendene.v  t°  discoloration  were  then 
Ucated  by  a  greater  or  less  rise  of  temperature.     Un- 
reached cottons  responded   to   this   test   in   the   highest 


I  •'  l"',  ll"'  Meaohed  fal  followed  in  the  o 

"'    ""'    bteaohing    | ises    mentioned    above      In    all 

oases  the  Egyptian  sample,  ihowed  mo 

than  the  oowespondinfl  .\me,„  '|-|i.-  infeiroi 

results,,,,,     „,,  »,,,,  Reaching  , h,  n,,,,,,,  .,„.  „,' 

ehl.u-.de  and  free  i,„,0  and  partlj  to  the  fi uofafealine 

II  compounds  on  the  fibre  in   „  oonditiorT- 

moreover  the  benefil  to  be  derived  I , ,  „„„• 

waer  ,„   the     .leaelung   pr BS  is   forfeited.       I„   the  el, 

'•"b-l"'    l>l<;aeh.    the     odium    ehloride   and    dhlorate 
have    a    minor    dele,,.,,    „,    .„,!„„_    ,„„     ^    fi  ^     Y 

insoluble  caloium  oompounds  is  avoided      D  ,„,, 

''";•  ""1"   PnsenceoJunpuritiee  of  origins  .,,,, 

nature,    mechanically    or    chemically    combined    with    tie 

rue  cellulose,  and  to  the  auto-oxidation  or  alteration  of 

these     impurities.        |'|,e     ,„,„,,.     ,,„. 

a^^ewnpletepunty  the  more  stable  is  th/tle* 


Zirconium    mordants.     P.    Wengraf.     Farber-Zeil       1814 

25,  277—279. 
Zircoxium  was  applied  ,„  „„.  fibre  „  ,,,,.  KiMc 
and    as    the    bisulphite    and    its    mordanting    properties 
compared   with  those  of  an  equimoleeular    quantil 
aluminium  acetate.     Some  mordant-dyestuffs  were  fixed 
better  on  zirconium  than  on  aluminium  and  others  the 
reverse — o .  a. 

Aged  colours:    The  diazotisation  and  devel nent  of 

283-284  M-  Fre,ber8er-     FSrber-Zeit.,   1814,  25, 

Various  amines  may  be  oxidised  on  the  fibre  like 
Aniline  Black  and  afterwards  diazotised  and  developed 
fast  colours  which  can  bo  discharged  are  produced 
For  instance,  Benzidine  Puce  in  this  vvay  witlf  various 
developers  gives  shades  ranging  from  red- brown  to  yellow- 
brown  and  grey-brown.  Xylidine  when  oxidised  "on  the 
fibre  and  developed  with  resorcinol  or  a-naphthol  rives 
a  bronze,  with  0-naphthol  a  dark  red-brown,  with 
Diamine  solution "  (Cassella)  a  drab.  o-Toluidine 
and  dimethylanilme  similarly  developed  give  greys. 

— J.  B. 

Indigo  ;     Discharge    printing    on u-ith    hydrosulphite 

and,  without  steammj.     Coloured  discharge  printing  with 

The  new _  indigo-discharge  consists  in  printing  a  hydro- 
sulphite  in  an  insoluble  state— best  as  zinc  salt— and 
passing  through  alkali.  The  paste  is  prepared  directly 
from  sodium  hydrosulphite,  zinc  oxide  and  zinc  chloride 
Iho  printed  cloth  is  then  treated  for  10—15  seconds 
ln*  bolling  bath  oontai"»iK  10  c.c.  of  caustic  soda  of 
40  B.  (sp.  gr.  1-383)  per  litre,  followed  bj  a  sodium 
silicate  bath  as  in  the  usual  process.  The  caustic  soda 
bath  tends  to  accumulate  hydrosulphite  and  must  therefore 
be  frequently  renewed.  By  this  method  there  is  no 
danger  of  overheating  in  the  drying  or  re-oxidation,  as 
in  the  usual  method  :  it  is  also  much  cheaper.  The 
paste  keeps  well  and  tndanthrene  and  Algol  dyestuffs  can 
be  printed  along  with  it  as  coloured  discharges,  in  which 
case  a  caustic  soda  bath  is  used  as  in  the  ferrous  sulphate 
— stannous  chloride  process,  bur  weaker.  This  method 
of  coloured  discharge  printing  can  also  be  combined  with 
the  chromate  discharge  for  the  purpose  of  printing  diazo- 

colours.      The      diaz lour       (nitroaniaidine     "or      a- 

naphthylaniine)  is  printed  along  with  barium  chloride. 
The  latter  is  converted  into  barium  carbonate  by  passing 
through  boiling  sodium  carbonate  Bolution,  which  also 
removes  leuco-indigo.  A  subsequent  bath 
converts  the  barium  carbonate  into  the  chromate.  Careful 
washing  and  then  a  bath  of  oxalic  acid  and  hydrochloric 
acid  follow.  The  chromic  acid  liberated,  dischargee  the 
indigo.  The  chief  difficulty  of  this  method  is  the  "careful 
treatment  required  on  account  of  the  barium  carbonate 
and  chromate  not  being  well  fixed  on  the  fibre. — J.  B. 
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2-Ilydrory-l-naphthoic  acid  [;    Use  of i«  printing]. 

.T.  Hcilmann  et  C'ie.  and  M.  Battegav.  Sealed  notes 
2029,  dated  Sept,  6,  1910,  2043,  dated  Oct.  12.  1910, 
2045  and  204G,  dated  Oct,  22,  1910.  Report  thereon 
by  E.  Noelting.  Bull.  Soc.  Ind.  Mulhouse,  1914,  84, 
267—281, 

When*  diazo-compounds  react  with  2-hydroxy-l- 
naphthoic  acid  combination  takes  place  in  the  1-position, 
the  carboxyl  group  being  replaced  and  products  identical 
with  those  from  j9-naphthol  produced.  Its  property 
of  forming  stable  solutions  of  the  salts  without  the  use 
of  caustic  soda  and  the  non- volatility  of  its  salts  make 
the  use  of  this  acid  of  interest  in  special  cases.  Thus 
vat-dyestuffs  can  be  printed  on  a  ground  of  2-hydroxy-l- 
naphthoic  acid  and  fixed  by  steaming  under  conditions 
which  would  injure  a  cf-naphthol  ground  on  account  of 
dissociation,  sublimation,  etc.  The  same  applies  to 
printing  tannin-colours,  which  require  a  good  steaming 
for  fixation.  The  copper  and  persulphate  used  in  printing 
Dianisidine  Blue  easily  destroy  2-hydroxy-l -naphthoic 
acid  during  steaming,  especially  in  the  presence  of  a  little 
castor  oil  soap.  The  rest  of  the  ground  can  be  developed 
with  p-nitraniline  or,  better,  with  j)-nitro-o-anisidine, 
the  diazonium  salt  of  which  is  less  sensitive  to  copper. 
Several  recipes  show  the  application  of  2-hydroxy-l  - 
naphthoic  acid  for  diazo-colours  in  conjunction  with 
Aniline  Black  or  basic  colours.  Additions  of  antimony 
salts  and  (except  for  a-Naphthylamine  Claret)  of  castor 
oil  soap  are  generally  useful.  The  acid  can  also  be  used 
in  the  form  of  its  salts  for  the  production  of  diazo-colours 
on  wool. — J.  B. 

Patents. 

Ermine  ;    Bleaching .     A.   Gabriel-Claude  and  H.   L. 

Bricard.     Fr.  Pat.  467,518,  Jan.  21,  1914. 

After  cleaning  (e.g.  with  ether)  the  skin  is  impregnated 
with  paraffin,  for  instance  by  injecting  a  solution  of 
paraffin  in  ether.  It  is  thus  protected  from  the  bleaching 
agent.  The  hair  is  then  treated  with  hydrogen  peroxide 
solution  followed  by  hydrosulphite,  and  rinsed.  If  a 
greenish  tinge  persists, the  hair  is  treated  with  permanganate 
followed  by  hydrosulphite.  After  soaping  and  drying, 
the  paraffin  is  dissolved  out  of  the  skin  with  ether  and 
the  latter  softened  in  the  usual  way. — J.  B. 

Fell    cloth  ;     Process   for    treating    [sizing] .     G.    R. 

Shevill,  Brooklyn,  N.Y.  ;  M.  E.  Shevill,  Executrix. 
U.S.  Pat.  1.103,694,  Julv  14,  1914 ;  date  of  appl., 
Aug.  22,  1912. 

Felt  cloth  and  shaped  articles  thereof  are  sized  with  an 
aqueous  solution  of  gum  tragacanth  and  gum  dammar 
so  that  the  gums  become  incorporated  in  and  form  part 
of  the  cloth  ;  bleaching  agents,  acids  and  mordants  may  be 
added  if  required. — J.  F.  B. 

Lustre  ;     Production   of   a  fast,    silky on   cotton   and 

other  vegetable  fabrics.  H.  Dutschke.  Fr.  Pat.  467,670, 
Jan.  24,  1914. 
The  qloth  is  impregnated  with  a  salt,  e.g.,  sodium  or 
ammonium  chloride,  or  other  crystallisable  substance, 
and  calendered  at  100°— 200°  C.  The  crystallisation  of 
the  salt  during  the  hot  calendering  produces  the  lustre. 

-^T.  B. 

Mercerising    cotton    piece    goods    and    recovering    the    soda 

lye   used  therein  ;    Process  of  and  apparatus  for . 

W.  Brachter,  Lohausen,  Germany.  Eng.  Pat.  25,691, 
Nov.  10,  1913.     Under  Int.  Conv.,  Nov.  14,  1912. 

See  Fr.  Pat.  464,730  of  1913  ;  this  J.,  1914,  480.— T.  F.  B. 

Dyeing  furs,   hairs,   and  the  like  ;   Process  for .     K. 

Marx,  Dessau,  Assignor  to  Act.-Ges.  f.  Anilinfabr., 
Berlin.  U.S.  Pat.  1,105,447,  July  28,  1914.  Date  of 
appl.,  Feb.  21,  1913. 

See  Fr.  Pat.  445,880  of  1912  ;  this  J.,  1912,  1176.— T.  F.  B. 


Dyeing  hairs,  furs,  and  the  like  ;  Preparation  for .     A- 

Erlenbach,  Dessau,  Assignor  to  Act.-Ges.  f.  Anilinfabr., 
Berlin.  U.S.  Pat.  1,105,554,  July  28,  1914.  Date  of 
appl..  Sept,  19,  1910. 

See  Eng.  Pat.  5134  of  1910 ;  this  J.,  1910,  1103.— T.  F.  B. 


Dyeing  vegetable  fibres.  J.  Turner  and  H.  Dean,  Assignors 
to  Read  Holliday  and  Sons,  Ltd.,  Huddersfieid.  U.S. 
Pat,  1,105,722,  Aug.  4,  1914.  Date  of  appl..  March  18, 
1913. 

See  Fr.  Pat.  453,362  of  1913  ;  this  J.,  1913,  749.— T.  F.  B. 


Dyeings  on  the  fibre  ;  Process  for  producing  fast .     L. 

Cassella  und  Co.  G.  m.  b.  H.     Fr.  Pat.  467,610,  April  I, 
1913. 

See  Ger.  Pat.  273,312  of  1913  ;  this  J.,  1914,  786.— T.  F.  B. 


Cotton  and  other  fabrics  containing  vegetable  fibre  ;  Process 
for  imparting  a  silk-like  gloss,  which  is  proof  against  tin 

action    of  hot   and   cold    water,   to .     H.    Dutschke, 

Elberfeld,  Germany.     Eng.  Pat.  2164,  Jan.  27,  1914. 

See  Fr.  Pat,  467,670  of  1914 ;  preceding.— T.  F.  B. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Alkali,  etc.,  works';.    Fiftieth  atinual  report  on by  the 

Chief  Inspector.     Proceedings  during  the  year  1913,  etc. 
pp.   151.     Price  7Jd. 

The  number  of  works  registered  in  England,  Ireland, 
and  Wales  was  1327  (including  70  "  alkali  "  works),  and 
in  Scotland  167  ;  this  makes  a  net  increase  of  23  for  the 
United  Kingdom.  The.  increase  is  again  largely  associated 
with  the  utilisation  of  by-products,  especially  ammonia 
and  tai.  The  acidity  of  gases  of  "  all  chimneys "  was 
equivalent  to  1-198  grain  S03  per  cb.  ft.  as  compared 
with  1218  grain  during  1912,  and  the  further  general 
adoption  of  mechanical  appliances  has  conduced 
to  the  prevention  of  local  intermittent  escapes  of  acid 
gases  and  fumes.  No  occasion  for  prosecution  arose 
during  the  year,  but  in  5  cases  back  fees  for  non 
registration  of  processes  were  accepted  in  lieu  of  proceeding: 
being  taken. 

Alkali  and  copper  (wet  process)  works.  Activity  wai 
maintained  throughout  the  year,  the  amount  of  sab 
decomposed  being  distinctly  greater  than  during  1912 
and  a  slight  but  continuous  increase  is  reported  in  thi 
proportion  of  hydrochloric  acid  condensed,  as  compare! 
with  that  produced  ;  but  the  boom  in  trade  of  the  las 
two  years  is  considered  unlikely  to  continue  in  sonv 
departments  owing  to  developments  in  this  induEtr 
abroad  and  in  the  colonies.  Means  have  been  taken  a 
St.  Helens  to  neutralise  all  acid  drainage  before  allowin 
it  to  mix  with  that  from  the  old  alkali  waste  heaps,  aw 
the  nuisance  due  to  such  drainage  at  Widnes  has  bee 
•overcome  by  constructing  a  special  drain  around  the  ol 
waste  heaps.  Complaints  of  escaping  acid  fumes  aros 
in  one  case  owing  to  neglect  of  operatives  at  the  salteak 
furnaces  to  spread  a  little  cold  saltcake  over  the  hi 
freshly-drawn  charge.  A  further  considerable  extensic 
in  the  use  of  mechanical  furnaces  for  calcining  burnc 
pyrites  in  copper  works  is  reported. 

Cement  works.  The  emission  of  black  smoke  fro 
rotaries  has  been  much  reduced.  A  steady  reduction  in  tl 
number  of  vertical  kilns,  both  intermittent  and  continuou 
and  an  increase  in  the  number  of  horizontal  rotary  kili 
continues.  Smelting  works.  Further  advance  w. 
made  during  1913  in  the  prevention  of  the  escape 
metallic  fume  and  in  the  reduction  of  acid  escapii 
with  chimney  gases,  but  the  acidity  of  gases  from  le. 
and    copper   smelting   works    presents   a   problem   whi 
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•till  awaits  solution,  and  the  amount  of  sulphur  escaping 

uito  tin-  air  from  the  tine  blende calcinors in  th imi 

neighbourhood  of  Swansea  (within  an  area  of  I  iq.  tnilea) 
s  equivalent  to  approximate!)  80  tons  sulphuric  acid  of 
IN  ['.(lp.gr.  1-75)  |mt  24  hours.  At  one  large  spelter 
works  chambers  arc  1-  ing  i  i. -.  U  d  for  tin-  manufacture  of 
sulphuric  acid  from  the  gases,  and  it  is  suggested  that  bj 
calcination  in  muffle-typo  furnaces,  at  a  central 
at  b]  arrangement  with  vitriol  makers,  the  whole  of  these 

m  ght    be«  nine  -i  source  of   profit   instead   - 
pollutini:  tin 

it  tent  ion  is  now  given  to  providing  wider  space 

sulphuric  acid  chambers,  thus  affording  greater 

and   condensing    |>ower,    longer   life   to   the 

chambers,  greater  ease  in  effecting  repairs,  and  opportunity 

for  keeping  the  outside  of  the  chambers  clean  ;   the  pract  ice 

of  limcwashiiig  chambers  and  woodwork  is  commended  as 

tanding   to   preservo   the   latter  and  as    making  evident 

ghtcet    leak.       Encasing    tines    from     burners    to 

faitrating  columns  in  cast  iron  has  been  found  successful 

m   preventing   local   escapes   due   to   weakening   of    the 

kwork  by  heat.      Appreciative  reference  is  made  to  an 

apparatus  called   "  Nitrophor,"   devised  to  control    a 

niatically  the  supply  of  "nitre"  to  the  sj  stem  by  responding 

"ns  of  tcmperatuio  of  the  chamber  gases,  but 

pointed  out  that  influence  may  be  exerted  bj  factors 

'  than  the  chemical  actions  taking  place  in  the  chambers. 

Glass-packed  absorbing  towers  are  being  used  in  increasing 

numbers,  and  water  sprays  in  lieu  of  steam  for  supplying 

moisture  to  the  chambers  are  on  the  increase,  although  in 

Scotland  there  is  said  to  be  somo  tendency  to  return  to  the 

stem.     The  injection  of  sodium  nitrate  solution 

tirst  chamber  instead  of  "  potting  "  nitrate  in  the 
burner  flue,  is  also  becoming  popular.  In  Scotland,  fans 
for  controlling  draught  and  additional  Gay  Lussac  towers 
are  in  more  general  use.  and  a  strong  solution  of  soda  ash 
has  been  employed  at  several  works  to  reduce  obstruction 
f  towers  by  chemical  deposits,  with  good  effect.  The 
undue  escapes  previously  reported  during  the  concentration 
of  acid  in  over-heat  pans  were  greatly  lessened.  Kessler 
plant  came  into  more  extended  use  during  the  year:  the 
subntitution  of  mechanical  means  for  obtaining  the 
necessary  draught  further  replaced  the  high-pressure  sti  am 
jet  aspirator  originally  used  in  all  installations  of  this  form. 
with  advantage  as  regards  steam  consumption  and 
strength  of  recovered  weak  acid.  The  cascade  system 
a  also  further  adopted,  silica  ware.  '"  tantiron,"  and. 
to  a  small  extent,  "ironac  "  being  in  use  for  making  the 
evaporating  vessels. 

Chemical  manure  works  were  in  full  activity  during  the 
vear,  the  use  of  mechanical  means  for  removing  the 
freshly  manufactured  su|>orphosphate  from  the  dens 
affecting   very   favourably   the   general   condition   of   the 

The  general  average  escape  of  acid  gases. 
equivalent  to  ti-105  grain  S03  per  cb.  ft.,  is  considered 
satisfactory,  being  reduced  from  0127  grain  for  1912. 
The  quantities  of  manure  materials,  expressed  in  tons. 
imported  into  the  United  Kingdom  during  the  vears 
1911-13  were:— 


1913. 

1912. 

1911. 

n^n, 

25,548 
539,016 
140,826 

Mineral  phosphates    

Nitrate  of  soda 

520,270 
123,580 

493,413 

128,487 

The  imports  of   mineral   phosphates  exceed  those  given 

i   any    previous    Reports.     The    exports    of  ammonium 

sulphate  in  1913  amounted  to  325.000  tons,  as  compared 

nth  an  estimated  home  consumption  (for  all  purposes, 

iiluding    manure    manufacture)    of    97.000    tons.     The 

orresponding  figures  for   1912  were  287.000  and  90,000 

The  rapid  increase  in  the  manufacture  of  cyanamide 

illustrated   by  statistics   which   show  a   production   of 

-W.000  tons  for  1913.  as  against  152,500  tons  for  1912. 

•"<«/pA<j/f  ami  muriate  of  ammonia  and  gas  liquor  icorks 

ntinued  to  increase  in  number  owing,  in  great  measure, 

'he  erection  of  coke  oven  works  provided  with  recovery 

'.ant  lor  by-products.     The  amount  of  ammonia  recovered 

the  United  Kingdom  (expressed  as  tons  of  sulphate) 


Qm  works    

Iron   works 

Shale  work-.        

i 'oke  oven  work-  

Producer-gas  and  carbonising 
work-  (hour  and  coal 


. 


20,121 


In  each  group  of  works  an  increased  production  over 
1912  is  recorded.  The  "direct"  method  of  producing 
ammonium     sulphate     and     the     "  Bemi-d  iliod 

(in  which  the  gases  are led,  to  extra  I  tar,  and  re-heated 

ore  passing  into  sulphuric  acid)   were   put   to  further 
service  both  in  coke  oven  and  gas  works,  and  some  very 

b    returns   of    ammonium   Bulphate    per   ton   of 
carbonised,  were    claimed    as    compared    with    ordinary 

-  iperience  with  the  distillation  method.  The  fitting  of 
simple  but  effective  systems  f.  ,r  continuou-  "tills 

has  extended  daring  the  year,  with  beneficial  results  on 
yields,  and  at  two  works  n  has  been  the  practice  to  decom- 
pose cyanides  present   in  the  liquor  by  running  down  the 
still  a  little  polysiilphide  of  sodium  or  calcium  with  the 
liquor  ;    this  gives  an  exceedingly  white  salt.     The  noxious 
gases  evolved  during  the  distillation  continued  to  be  dealt 
with  chiefly  by  oxide  of  iron  purifiers,  and  the      hi 
form  is  again  reported  to  be  steadily  displacing  the  box 
or  brick  walled  purifier.     The  system   is  useful  both  in 
large  and  small  works  and  for  cleaning,  and  working  up 
to   high  sulphur  content,  oxide  which   has  become  inert 
in  carburet  ted  water  gas  purifiers  through  impregnation 
with  oil ;    the  heat  of  chemical  action  taking  place  in  an 
exposed  heap  of  such  contaminated  oxide   will  in  time 
entirely  remove  the  oil  by   volatilisation.      The  study  of 
the  behaviour  of  oxido  of  iron  during  fouling  and  revivifica- 
tion (see  Reports  for  1911  and  1912;    this  J.,  1912,  717; 
1913,   787)  was  continued,   with  special  reference  to  (a) 
the  valuation  of  oxido  as  absorbent  for  hulrogen  sulphide, 
by     means    of    the  ■"  sulphuretted     hydrogen     burette" 
(foe.  ciV.),  (6)  the  part  played  by  ammonia  in  the  foul  gases 
entering  the  purifier  m   preventing      souring"  of  oxide, 
and  (c)   the  temperature  attained   by  oxide   purifiers  in 
English    and    Scottish    practice    during    sulphiding    and 
revivification.     Comparative    results    obtained    with    the 
burette"    showed   that    oxide    prepared    by    drving   at 
100°  C.    and    remoistening    so    as    to    contain    15—1 
H,0  is  in   the   best   condition    for    absorbing    hvdrogen 
sulphide.     In    revivifying,    the    snlphided    product    was 
moistened    with    ammonia    water      before     heating     to 
40  — 50°  C.  in  air,  and  remoistened  as  required  with  the 
same  solution;    this  prevented  a  small   but  distinct  loss 
of  sulphur,   presumably   as  sulphur  dioxide,   as   well  as 
formation   of  free   sulphuric   acid   and   soluble   sulphate, 
the  sum  of  the  sulphur  equivalents  of  the  "  free  "  sulphur, 
soluble  sulphate,  and  disulphide  and  other  forms  found 
by  oxidation  with  fuming  niirie  acid  being  found  equal 
to   the   sulphur  absorbed  as   hydrogen  sulphide.     When 
the  degree  of  hydration  was  low,  a  marked  increase  was 
observed    in    the    amount    of    disulphide    formed     (and 
subsequently  of  its  oxidation  product,  ferrous  sulphate) ; 
a   due   degree    of    hydration    is    therefore    considered    of 
the  first  importance  if  the  efficiency  of  an  oxide  is  to  be 
maintained.    Ignited  oxide,  although  completely  snlphided 
in  time,  gave  a  product  which  re-oxidised  very  slowly, 
and  the  revivified  material  consisted  mainly  of  the  inert 
disulphide  ;    a  significant  and  discouraging  result  in  view 
of   recent   attempts   to   utilise    burnt   pyrites   and   other 
furnace  products  for  purification  purposes.     Experiments 
at  both  Engbsh  and  Scottish  works  showed  that  the  average 
amount  of  ammonia  entering  the  oxide  purifiers  with  the 
foul  gases  was  in  all  cases  very  small ;    in  the   Engbsh 
works  however  the  weight  per  CD.  ft.  was  nearly  20  times 
that  in  the  Scottish  works.  The  results  so  far  eoDtirm  the 
conclusion    previously    arrived    at.    that    the    amount   of 
ammonia  in  the  foul  gases  in  Scottish  works  is  insufficient  to 
neutralise  acid  conditions  set  up  as  the  result  of  defective 
working  of  the  oxide,  and  arc  in  accordance  with  Gedels 
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views  (this  J..  1905.  664).     A  very  complete  study  of  the 
working:  conditions  of  oxide  purifiers  has  been  made  in  all 
parts  of  the  country  (involving  over  220  purifiers)  both 
with  respect  to  the  condition  of  the  oxide  charged  and  the 
maximum  temperature  attained  in  the  active  layer  during 
sulphiding  and  revivification.     The  results,  given  in  the 
form  of  tables,  lead  to  the  conclusions,  (1)  that  in  English 
practice  a  box  or  heap  purifier,  roofed  over,  is  suitable 
provided  care  be  taken  to  ensure  that  the  oxide  does  not 
get  too  dry,  the  heap  purifier  being  preferred  for  general 
use,  (2)  that  in  Scottish  practice  the  conditions  of  working 
are   such   as   to   lower   the   working   temperature   of   the 
purifier  and  thereby  unduly  prolong  the  "  life  "   of  the 
oxide,  giving  opportunity  for  oxidation  of  the  disulphide 
(a  relatively  slow  process)  to  soluble  sulphate  and  free 
acid.     Tho  lower  working  temperature  is  considered  due, 
in  the  main,  to  the  small   proportion  of  ammonia  and 
high  proportion  of  carbon  dioxide  in  Scottish  gas  liquor 
compared  with  the  sulphide  present,  but  the  larger  purify- 
ing area  in  Scottish  works  and,  in  the  north,  the  lower 
average  atmospheric  temperature  are  contributory  causes. 
It  is  thought  better  whero  possible  to  seek  a  remedy  for 
the  souring  evil  by  prevention  than  to  apply  chemical 
treatment  after  the  mischief  is  done  (this  J.,  1913,  787), 
Where    the    working    temperature   is    unduly     low,    the 
replacing  of  box  by  heap  purifiers  is  suggested,  or  even 
slight  preheating  of  the  saturator  gases,  after  condensation 
and  before  admission  to  the  purifier;  but  the  best  procedure 
in  cases  where  souring  is  a  chronic  source  of  trouble  is 
considered  to   be  the   use    of    heap    purifiers    of    small 
dimensions,   with  frequent    transfer,   where    possible,   of 
the  oxide  to  the  gas   works   purifiers,   where  conditions 
would  be  suitable  for  complete  sulphiding  of  the  mass, 
in  absence  of  air.     By  this  means  any  soluble  sulphate 
present  in  the  oxide  would  tend  to  be  neutralised  by  traces 
of  ammonia  entering  with  the  crude  coal  gas  and  disulphide 
effectually  excluded  from  contact  with  air  in  the  surface 
layers     of     the    material    during    the    sulphiding    stage. 
Laboratory  experiments  carried  out  by  H.  J.   Bailey  to 
determine    the   temperature   attained    by   oxide   of   iron 
when  fouled  with  undiluted  hydrogen  sulphide,  in  absence 
of  air,  and  revivified  by  exposure  to  air  in  a  thin  layer 
(the    processes    of    sulphiding    and    revivification    being 
repeated  4  times),  showed  that  an  increase  in  the  rate  of 
fouling  is  attended  by  a  very  definite  rise  of  temperature, 
but   that   no   excessive   rise   during   sulphiding   need   be 
apprehended    with    hydrated    oxide    suitably    moistened, 
even    with  the  strongest  gas:     there  was  no  appearance 
of  souring,  the  increase  of  soluble  sulphate  being  extremely 
small.     The  Clans  sulphur  recovery  process  is  said  to  be 
less  popular  than  it  was,  partly  owing  to  the  comparatively 
short  life  of  the  brick  depositing  chambers,   but  partly 
to   the   fact   that   the   treatment   of   large   quantities   of 
hydrogen  sulphide  by  oxide  purification  is  so  much  better 
understood  than  formerly.     Some  few  gas  works  dispose 
locally  of  their  make  of  ammonium  sulphate  but  the  bulk 
is  sent  abroad,  although  so  many  of  the  works  are  situated 
in  towns  surrounded  by  agricultural  districts.     Statistics 
show  that  whilst  in  England  the  consumption  of  sulphate 
•was  only  24%  of  the  product,  the  United  States,  France, 
and  Belgium  consumed  more  than  they  produced,   and 
Germany,   with   a   manufacture   of   about   500,000   tons, 
utilised  84%  of  her  output.     Five  men  were  gassed  (non- 
fatally)  at  a   coke  oven  works  while  repairing  a  saturator 
which  was  blanked  off  from  the  foul  gas  main  by  a  leaden 
blind    slide  :     physical    disconnection    of    the    saturator 
for  such  a  purpose  is  regarded  as  the  only  safe  course. 

Fibre  separation  v:orks.  Investigation  of  a  complaint 
as  to  a  works  in  the  Dewsbury  district,  for  the  separation 
of  wool  and  cotton  fibres  by  means  of  hot  hydrogen 
chloride  gas  showed  that,  although  condensation  of  the 
acid  gases  escaping  after  their  employment  in  the  carbonis- 
ing process  was  satisfactory,  nuisance  was  liable  to  arise 
in  removing  the  carbonised  rags  from  the  machine,  or  by 
the  escape  of  smoke  and  steam  from  the  rag-drying  plant 
or  accidental  firing  of  dust  dropping  from  the  carbonising 
machines  during  working.  Tin  pl/ite  jinx  works. 
Operations  were  somewhat  restricted  throughout  the  year. 
The  average  general  escape  of  hydrogon  chloride  was 
further  reduced  to  0T14  grain  per  cb.  ft.,  from  0170  in 
1912,  but  it  is  again  pointed  out  that  thorough  investigation 


is  needed  on  the  part  of  manufacturers  as  to  the  treatment 
of  scruff  and  the  escaping  smoke  so  as  to  obtain  the  best 
possible    yield    of    valuable    material.     A    plan    adopted 
by  many  small  works  consists  in  giving  the  whole  of  the 
scruff  a  prolonged  washing  with  boiling  water  and  furnacillg 
the  washed  material  at  a  very  low  temperature  :    short 
flues  suffice,  and  no  wash-tower  is  necessary.     Venetian 
red  works.     The  scrap-iron  wash  towers,  erected  in  the 
first  instance  to  prevent  polhition  of  tho  air  by  acid  gases, 
continue  to  give  satisfactory  results  and  aro  now  regarded 
as  the  cheapest  source  of  the  raw  material  required  in  the 
process,  at  ono  works  more  than  40%  of  the  total  copperas 
furnaced    being    obtained    in    this    manner.     Tar   works. 
Thirteen  new  works  have  been  registered.     The  increase 
is  due  chiefly  to  the  extended  use  of  prepared  tar  for  road 
purposes  and  to  the  erection  of  coke  oven  works  with 
plant     for     recovery     of      by-products.      Zinc     residue 
works.       During     1913     renewed     attention     was     paid 
to  the  arresting  of  fume  produced  in  the  condensation  of 
zinc  extracted  from  "  residues  "  containing  zinc  chloride 
or    zinc    and    ammonium    chlorides.     Opportunity    was 
afforded  for  studying  working  conditions  at  3  works  where 
zinc  "  ashes  "  (containing  volatile  chloride)  were  in  use 
for  spelter  making,   and  tables  aro  given  showing  tho 
relative    fume-arresting    efficiency    of    various    types   of 
"'  prolong,"  (figured  in  the  Report),  both  as  regards  the 
weights  of  fume  collected  and  its  chemical  composition. 
The  prolongs  consisted  of  iron  tubes,  divided  by  a  bridge 
into    body   and   end    portions ;     they    were   attached   t<> 
certain  selected  receivers  as  soon  as  the  "  steaming  stage  " 
was  over,  so  that  the  escaping  fumes  passed  through  them 
before  being  discharged  into  the  air.     The  condensed  fume 
collected  was  composed  essentially  of  zinc  chloride  and 
metallic  zinc   or  zinc   oxide,   and  consisted  of  fine  duBl 
mixed    with    "  granular "    matter    (richest   in    chlorides) 
and  "  massive  "  metal  in  the  form  of  shot  and  irregular 
particles ;     the   woights   accumulating   in   the   body  and 
end  portions  of  the  prolongs  were  determined  separately 
and  the  proportion  of  zinc  and  zinc  chloride  ascertained. 
Analysis   of  the   material  skimmed  at   the  first  tapping 
showed  a  composition  in  respect  of  chlorine  content,  very 
similar  to  that  of  the  fume,  but  it  was  contaminated  with 
a  large  amount  of  ash  and  finely  divided  breeze  carried 
forward   from    the   retorts.        The    return   of   fume  and 
skimmings,    without   treatment,   to   the   furnace   with  a 
subsequent  charge,  as  commonly  practised,  was  found  to 
involve  an  increase  of  about  25%  in  the  volatile  chlorine 
content  of  the  charge,  which  could  readily  be  prevented 
by   washing  the  fume  and  skimmings  with  cold  water 
Washing  gave  a  residue  very  suitable  for  admixture  wit! 
a  fresh  charge  and  prevented  loss  of  zinc  chloride  am 
unnecessary  escape  of  noxious  gases,  but  it  is  pointed  ou' 
that  in  all  cases  the  combustible  gases  leaving  the  prolong: 
should,  if  possible,  be  burned.     A  study  of  the  effect  o 
"  breezing-up "    receivers    showed    that    when    properl' 
worked   and   carefully   fired,   a  furnace  with   breezed-u| 
receivers   should  discharge   no   more  fume  than  escape- 
when  clay  nozzles  are  in  use.     Preliminary  experiment 
on  the  weight   of  spelter  obtained  did  not  support  th< 
view  advanced   by  some  zinc   makers  that  clay  nozzle 
are  less  efficient  than  breeze  stoppers  in  preventing  l"~ 
of  zinc. 

In  Scotland,  the  number  of  works  registered  was  on 
more  than  in  1912.  63,150  tons  of  bones  and  phosphate- 
were  dissolved,  as  compared  with  64,242  tons  i 
'  1912,  and  137,350  tons  of  pyrites  burned,  as  againf 
138,782  tons  in  1912.  The  production  of  ammoniur 
salts  (expressed  as  sulphate)  and  pitch  amounted  I 
125.446  tons  and  174,884  tons  respectively,  the  correspom 
ing  figures  for  1912  being  120,347  and  151,345  ton 
Again  the  shale  works  have  been  most  busily  engagoi 
The  total  shale  mined  and  quarried  in  Scotland  auric 
1913  was  3,280,143  tons,  as  compared  with  3.1x4— 
in  1912.  and  the  yield  of  ammonium  sulphate,  per  t- 
of  shale,  was  43-1  lb.,  against  43-7  lb.  in  1912— F.  Sodn. 

Sulphuric  acid  of  the  I.   Oesterreichischen  Sodufabnk  a\ 
K.  Opl  in  Hruschau  ;  The  to  i  er  system  jor  th 

oj .     K.  Opl.     Chem.-Zeit.,  1914,  38,  8— 9. 

The   system    comprises   six   towers,    through   which   ti 
sulphurous  gases  are  drawn  by  means  of  a  suction  fa 
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■  soke  filter  at   tho  end  of  tho  soriea  Borving   I"  retain 

■ulphurio  acid  mist.     Tho  lira!  tower  is  sprayed  with  the 

vitriol  of  the  sixth   tower,  tho  second   tower  with 

the  fifth,  and  tho  third  with  thai  of  tho  fourth 

Water  is  introduced  into  towers  2,  3,  and  I.  by  means  ol 

in  the  roofs,      for  c plcto  donitra 

turn,   tho   acid   overflowing   from     the    towers   2   to   6    i 

■..-.I    over    the    first    tower.      Tin  of    the 

mill  from  the  towers  is  effected  by  emulsifying  the 

liquid    with    compressed    air,    the    light    froth,    which    is 

!.    rising    to    the    required    height,    and    reacting 

rapidly  ow'ing  to  the  largi  of  liquor  exposed.     The 

is  only  on"  tenth  of  that   required  by  the 

system,  and  the  time  required  for  the  production 

4  tower  .'.-li  is  only  20  minuti  inst  4     ii  hours  in 

•  ■   of  chamber  acid.      For  making  sulphuric  acid  ol 

0   B      •■     i    I -71),  the  consumption  of  nitric  acid  of  36°  B. 

is  0-88  ,,  of  such  acid.     0.  R. 

Sulphuric  acid  toxctr  processes.     G.  Schliebs.     Chem.-Zeit., 
L914,  38,  966. 

TBI  essentials  of  sulphuric   acid   manufacture  are:    (1). 

The  intimate  mixture  of  the  gases  :   (2),  the  dissipation  of 

!    of    reaction    without    the    adoption    of    special 

-:    and  (3),  the  production  of  desired  differences 

if  temperature  within  tho  reaction  space.     These  require- 

■  ■  fulfilled  in  the  chamber  process  but  are  lacking 

■■  the  ordinary  tower  process.     By  placing  behind  each 

ower  an  acid  separator,- capable  of  circulating  the  gases 

«ck  to  the  tower,  tho  author  claims  that   all  the  short- 

of   tho   tower  system    may    bo  surmounted,   and 

_es   acquired   as   regards   control    and   efficiency, 

nd  also  economy  of  nitric  oxide. — 0.  1!. 

'olatsium  chloride  ;  Conversion   of  the  mother-liquor  from 

Ike  manufacture    of into    non-deliquescent    mutt  rial. 

H.  Hof.     Chem.-Zeit.,  1914,  38,  512—513. 

»  the  German  potash  industry,  by  partially  evaporating 
her-liquors,  which  contain  magnesium  chloride,  and 
absequentlv  adding  calcined  kieserite,  epsomite  (MgS<>4, 
HjO)  and  anhydrous  magnesium  chloride  are  formed, 
nd  the  mass  acquires  great  hardness. — W.  R.  S. 


<dium  silicates:    Crystallised .     E.    Jordis.     Chem.- 
Zeit..   1914,  38,  922.     (See  also  this  J.,    1914,   2.53.) 

JTJTHBTIC    and    technical    preparations    of    the  silicates, 

,nH,0,    examined    by    dilatometric,    tensinietric, 

nd   thermometric    methods,   cave    curves    with    halting- 

oints  at  31  .  37-2  .  41-9°,  46-9  .  47-2  .  and  62-3°  C.     The 

■mperaturcs  62-3°,   47-2\   and   37-2    C.   are  the   melting 

'ints  of  hydrates  with    6.  9,  and  about    10H,0,  whilst 

I  31°  C.  are  the  eutectic  points  of  mixtures  of  the 

vdrates  with  6  and  9H,0  and  with  It  and  about  10H.O 

sportively  ;  the  readings  46-9c  and  47-2    C.  possibly  refer 

1  the  same  compound.     The  various  hydrates  showed  a 

pose  into  mixtures  of  relatively  more 

|  id  leas  hydrated  forms,  and  prolonged  heating  at  100°  C. 

■  product  containing    about  1-5H.0.       The  hexa- 
la-hydrates   are   described,    but    higher   hydrates 

■  isolated. — F.  Sodx. 


■   theses    [of   silicates,    aluminates,    slannates, 
.  chromites.  manganites,  titanaUs,  and  zirconates]. 
W.    Pukall.     Silikat-Zeits.,    1914.   2,    65—76,    87—99. 
109—118. 

-  were  prepared  (a)  by  interaction  of  pure  alkali 

and    metallic   salts,    in    dilute    aqueous   solution. 

■•   prolonged  heating  of  silicic  acid  with  metallic 

or  nitrates,  at  relatively  low  tempera- 

rra-     Potassium    nieta-.    di-.    tri-,    tetra-,    penta-,    and 

prepared  by  heating  silica  with  potassium 

|°>rtinwifaj,    were    clear    glasses,    soluble  in  water;     the 

^responding  sodium  salts  tended  to  crystallise  and  were 

iWe  (compare  G.   \V.   Morey  ;  this  J.,   1914,  253). 

i  was  applied  to  the  preparation   of   numerous 

i-ates     (see       this     J.,      1910,      1011)     and      of 

and  ferrous  disilicates  (using  potassium  disilicate 


I  precipitant).  Aluminium  chloride  and  alkali  di* 
tie  yielded,  according  to  the  conditions,  cither 
6Si(  ';.AI;(  ij.-'lllj  )  or  double  silicates  of  aluminium  wiih 
potassium  or  sodium,  one  of  which  corresponded  in  com 
position  to  a  hydrated  form  of  orthoolaso.  Calcium  ortho 
and  di  silicates  wen-  prepared  by  the  aotion  of  ulii  ii 

on  lime   at    the   ordinary    tempera! and   aluminium 

hydroxide  gave  with  lime,  in  the  presence  of  water,  a 
-  i-ics  of  crystallise, I  calcium  aluminates,  of  .\ ! ■  i i  1 1  li\. 

trdad  as  individuals;  a  second  form  of  the  trioaloium 
-ilt    was   obtained    by    heating   on   the   water-bath,     [n 
method  //.  the  materials  were  very  intimately  mixed 
n  peatedly  ignited  al  950   C.  (and  if  necessary  at  Il'To 
1370  <'.)   until   reaction   was  complete,   n,. 
of  ignition  being  as  a  rule  below  the  Inl  of  the 

product.     Ortho-   and   meta-silicatee  of   l.i,    Ba,  Br,  Ca, 

.Ml'.  Be,  I'"o".  Mil.  Co,  Xi.  /n.  IM.  and  I'l.  were  thus  pre 
pared  and  (using  appropriate  oxides  or  s.ilts)  ortho-   and 

in"'a -stannates  of  l.i.  Ha.  Si.  i  'a,  Mg,  Be,  Zn,  Cd,  and  I'l'. 
aluminates  of  types.  R0,A1,0„  id  2RO,A1,0  ..  of  Ba, 
Sr,  Ca,  Mlt.  Fe  .  and   Mn,  aluminatoBof  type, 3RO,A 

■  .Sr.  Ca.  Fe  .and  Mil.  t  he  f,  I  rites.  (  !a  Fe  .1  I ,.  C.,  ,  I'.  I  I 
'  I'cj1',;.  and  Ca1KeJ(lT.  calcium  chromite,  I';i,l'r,l);. 
and  ortho-  and  mcta-titanates  and  zirconates  of  most  of 
the  above  metals.  In  all  cases,  the  microscopical  appear- 
ance of  the  product  and  its  behaviour  towards  dilute 
hydrochloric  acid  is  described.  Ortho-silicates,  stannates, 
titanates.  and  zirconates  were,  as  a  rule,  obtained  n 
readily  than  the  corresponding  meta -salts.  Both  ortho- 
ami  met  a  silicates  of  calcium  exhibited  hydraulic  pro. 
pertiea  (the  latter  only  in  the  presence  of  a  strong  base), 
but  both  were  converted  by  further  ignition  into  inactive 
8 -modifications.     The  calcium  aluminates  prepared  were 

all    hydraulic,    the   Bp 1    of    setting    increasing    with    the 

proportion  of  calcium  present:  mortar  made  from  the 
tri-  and  tetra-salts  disintegrated.  Powerful  hydraulic 
properties  were  also  possessed  by  the  alkaline-earth  ortho- 
stannates  and  by  tetra-calcium  ferrite  (I  !a4Fe,l  I7)  and  tho 
corresponding  chromitc,  both  of  which  gave  a  quick- 
setting  mortar,  disintegrating  in  the  case  of  the  ferrite. 
The  hydrated  calcium  aluminates  showed  a  plasticity  little 
inferior  to  that  of  kaolin. — F.  Soux. 

Magnesia     in      magnetites;     Determination     of .      H. 

YVdowiszewski.     Chem.-Zeit.,     1914.     38,    949—950. 

Mayerhofer's  method  ('/..  angew.  (hem..  1908,  21,  592) 
has  been  found  inaccurate,  but  gives  good  results  when 
carried  out  in  the  following  maimer  :  5  grms.  of  rnag- 
ni  site  are  decomposed  by  heating  with  aqua  regia  on 
the  water-bath,  the  solution  is  evaporated  to  dryness. 
the    residue    heated    for    half-an-hour    at  0  '(_'., 

treated  with  hydrochloric  acid  on  the  water-bath,  filtered 
from  silica,  and  made  up  to  one  litre.  Forty  CO.  of  the 
solution  (or  20  c.c.  with  burnt  magnesite)  are  treated  with 
5  c.c.  of  strong  sulphuric  acid  and  100  c.c.  of  ammonium 
citrate  solution  (100  grms.  of  citric  acid  and  333  c.c.  of 
ammonia,  of  sp.  gr.  0'91,  to  1  litrci.  cooled  to  1  2°C, 
further  treated  with  20  c.c.  of  10%  sodium  phosphate 
solution  and  15  c.c.  of  strong  ammonia,  the  mixture 
shaken  vigorously  for  5  minutes,  and  allowed  to  stand  for 
2  hours  in  ice- water  ;  the  precipitate  is  filtered  off.  washed 
with  dilute  ammonia  (1  :  3),  and  dissolved  in  hydrochloric 
acid,  the  solution  again  precipitated  with  ammonia, 
allowed  to  stand  for  half-an-hour  in  ice-water,  the  mixture 
shaken  for  5  minutes,  filtered,  and  the  precipitate  washed 
with  ammonia,  dried,   ignited,  and   weighed  as  Mg,P,07. 

— F.  - 

Ears  earths  :    Salts  of  the u-ith   hydroxydicarboxylit 

acids.     G.  Jantsch.     Chem.-Zeit.,  1914.  38,  794.     (See 
also  this  J.,  1913,  140.) 
Salts     of     the     rare     earths     with     malic     acid     have 
been     prepared     in     two     different     hydrated     forms. 

Me2(C1H1Os),.8H..O<9H,0)  and  Me,(C4H«Ol)^6H,0(7H,O). 
They  are  soluble  in  presence  of  excess  of  malic  acid  or  an 
alkali  malate,  and  from  these  solutions  alcohol  precipitates 
ervstalline  complex  salts  of  the  types  Me((  ,H,i  >5),H.xH  .<  >. 
Me(C4H40li)IR,H10,  or  Ue(C4H4Os)tRvxH10.       ("M. 
stands  for  "  rare  earth  metal.")     From  solutions  of  these 
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complex  salts,  ammonia  did  not  give  an  immediate  pre- 
cipitate of  the  hydroxide,  and  electrical  conductivity 
measurements  confirmed  their  complex  character. — G.F.M. 

Radium  ;     Technology  of  the  extraction  and  utilisation  of 

.     R.  Sternlicht.     Chem.-Zeit..   1914,  38,  49. 

The  working  of  pitchblende  (average  uranium  content, 
45°0)  at  the  Austrian  State  radium  factory.  Joaehimsthal, 
by  the  Curie-Debierne  method  gives  at  most  80°o  of  the 
radium  present,  and,  at  the  French  factory  of  Armet 
de  Lisle,  uranium  mica,  uranium  ochre,  carnotite,  and 
autunite.  in  part  decomposed  directly  with  hydrochloric 
acid,  yield  about  70%  of  their  radium  content.  Ebler's 
method  of  reduction  with  calcium  hydride  (this  J.,  1913, 
976)  is  criticised  on  the  ground  of  expense  and  because  loss 
of  radium  is  liable  to  occur  through  re-oxidation  of  sulphide 
to  sulphate.  The  Ulzcr-Sommer  method  (this  J..  1910, 
1156)  gives  yields  of  97—98%  and  has  been  carried  out 
on  the  large  scale.  The  separation  of  radium  and  barium 
is  usually  effected  by  fractional  crystallisation  ;  Ebler's 
adsorption  method  (this  J.,  1913."  1154)  is  said  to  be 
little  used  at  present.  The  total  world's  output  of  radium 
(mostly  employed  in  making  pharmaceutical  preparations 
and  radiation  apparatus)  is  estimated  at  7 — 8  grins,  per 
annum. — F.  Sodn. 

Radio-dements  in  rods  ;  Distribution  of — — .  /.  Monazite 
sand.  M.  Baltuch  and  6.  Weissenberger.  Z.  anorg. 
them.,  1914.  88,  88—102. 
Determination's  of  radium  and  thorium  in  the  constituent 
minerals  of  monazite  sand  (from  Brazil),  which  were  separ- 
ated partly  by  magnetic  concentration  and  partly  by  the 
specific  gravity  method  and  then  purified  by  chemical 
treatment,  gave  the  following  results  : — ■ 


Percentage 

Radium,  per 

Thorium,  per 

in  sand. 

1  grni.  of  sand. 

1  grin,  of  sand. 

grm. 

grm. 

Monazite  .... 

74-95 

1-54,  10-i° 

41H.    L0-" 

Zircon   

8-84 

7-88.  10-»« 

1    19.    10-5 

llinemte    .... 

12-30 

3-60,  Hi-12 

402.   in-3 

Magnetite    . . 

li  47 

1-54,  10-" 

2-29.  Ill-" 

Quartz 

302 

1  66,  10-" 

3-.VS.   10-8 

Felspar     .... 

n  29 

2-24.    10-ls 

4-39,   in-9 

Uranium  (0-062%)  was  found  in  the  monazite.  and  the 
ratio  Ba  I"  harmonised  with  the  results  of  Boltwood  and 

Rutherford  for  uranium  minerals.  The  zircon  crystals 
exhibited  a  violet  colour  like  that  of  glass  after  exposure 
to  radium  preparations. — F.  Sodn. 

Potash    trade  wash  :     Influence    of on    the    biological 

processes   in    rinr    water.     Miiller    and    Presenius.     See 
XIXb. 

Mercuric    chloride;      Volumetric    determination    of . 

Stiiwe.     See  XXIII. 


WtKid  :     Sti  anting  of - 


Heuser.     St  ■   Y. 


Report  of  National  Physical  Laboratory.     [Testing  radium 
preparations.]     See    XXIII. 

French    ■:■  trocl d   and   electrometallur.Jcal  industriea. 

Sei   X. 

Patents. 

Hydrochloric  acid  :  Proa  sa  of  producing .    J.  H.  Xield, 

Hackensack,  N.J.,  Assignor  to  General  Chemical  Co., 
New  York.  U.S.  Pat.  1,102.539,  Jul v  7,  1914;  date 
of  appl.,  Aug.  21,  1909. 
- 1  l .ramie  acid  is  heated  with  common  salt  and  an  amount 
of  substantially  inert  material  (e.g..  an  equal  weight  of  salt- 
cake)  sufficient  to  prevent  the  formation  "f  a  pasty  mass 
at  any  stage  of  the  process. — F.  Sodn. 


Oxidation    process   [for    making  sulphuric  acid],     C.  Ellis. 
Montclair,  N.J.,  Assignor  to  Ellis-Foster  Co.,  and  C.  L. 
Parsons.  Washington.  D.C.     U.S.  Pat.  1,103,017,  July  7 
1914;  date  of  appl..  Sept.  16,  1912. 

The  oxidation  of  sulphur  dioxide  is  effected  by  means  of  a 
substantially  metalloidal  catalyst,  preferably  by  bringing 
a  mixture  of  sulphur  dioxide,  oxygen,  and  water  vapour 
into  contact  with  heated  material  containing  tellurium 
and  traces  of  a  selenium  activator.  The  gases  require 
only  to  be  rendered  free  from  dust,  since  the  contact 
material  is  not  appreciably  affected  by  small  quant 
bodies  toxic  to  metallic  catalysts. — F.  Sodn. 

Sulphuric  acid  :     Manufacture  of .     U.    Wedge,   A'  [• 

more.  Pa,  U.S.  Pat.  1,104,590,  July  21,  1914  ;"date  oi 
appl.,  Sept.  18.  1909. 

The  gases  leaving  the  Glover  tower  pass  first  through  a 
number  of  tower-like  lead  chambers,  connected  in 
alternately  at  the  top  and  bottom,  and  presenting  a  surfact 
area  of  0-3  sq.  ft.  or  more  per  1  cb.  ft.  of  chamber  space, 
and  then  through  a  number  of  lead  chambers  presi 
much  smaller  area  of  surface  per  unit  of  cubic  capacity 

Nitrogen  ;    Process  and  apparatus  for  fixing  aim 

.     W.  S.  Landis.  Niagara  Falls,  X.Y.,  Assignor  ti 

American  Cyanamid  Co.,  Nashville,  Tenn.  U.S.  Pate 
1.103,060,  1,103,061, and  1,103,062,  July  14,1914;  dat^ 
of  appl.,  April  3,  1914. 

(1).  An    inner    perforated    vessel    containing   carbide  i 
mounted  within  an  outer  vessel.     The  inner  vessel  has 
lining   of   porous  fabric   to   prevent   carbide  passing  ou 
through   the   perforations.     Nitrogen  is   supplied   to  tli 
carbide  through  the  perforations,  and  the  charge  is  heate 
electrically  at  one  part  to  the  point  of  ignition  by  meai 
of  a  resistor  embedded  in  the  charge.     (2).  Several  ri 
are  embedded  in  the  charge  of  carbide,  and  then 
upper   portions  are   enlarged  to   prevent  destruction  1 
oxidation.     (3).  The  resistor  is  embedded  in  the  charge  oi 
of  direct  contact  with  the  excess  of  nitrogen  circulatii 
through  the  charge.   The  resistor  is  heated  to  a  tern  | 
sufficient  to  cause  the  desired  reaction,  and,  in  addition,  ho 
is  supplied  continuously  to  the  charge,  from  an  out.-: 
source,  during  the  process. — A.  S. 

Chromic  salts;    Production  of .     Badische  Aniliu  u 

Soda  Fabrik.     Fr.  Pat.  466.478,  Dec.  22,  1913.     Urn 
Int.  Conv..  Feb.  1,  1913. 

An  oxide  mineral,  e.g.,  chrome  iron  ore,  is  treated  « 
chlorine  or  hydrogen  chloride  at  a  high  temperature, 
the  presence  of  a  reducing  agent,  such  as  carbon  oj 
monoxide,  and  the  more  volatile  ferrous  or  ferric  i 
produced   is   collected   separately   from   the  less 
chlorides  of  chromium.     The  product  is  sufficiently  \>< 
for  industrial  purposes. — F.  Sodn. 

Badio-actice  ;      Process    for    rendering    liguid    or 

substances and  activating  substances  for  carrying 

the   process.     J.    Landin.     Fr.    Pat.    466, S50.   1> 
1913.     Under  Int.  Conv.,  Feb.  10  and  April  li,  1913 

Liquid  or  gas  to  be  activated  is  treated  with  a  radioaei 
substance    producing   emanations    (e.g.,    a   radium    - 
enclosed  in  an  inert  protective  medium,  such  as  pane 
paraffin  oil,   or  wax.   which   dissolves  and  transmits 
emanation.      Zinc   sulphide   or   other   material    rem! 
fluorescent  by  the  radiations  may  be  incorporated  . 
activating   substance — F.  Sodn. 

Radium   ami    mesothorium  ;    Process  for  th- 

minerals  and  intermediate  products  containing ■  '-■ 

Ebler.     Fr.   Pat.  467,330,  Jan.   15,   1914.     Under 
Conv.,  Sept.  17,  1913. 
Material  containing  radium  or  mesothorium  in  the  :  i 
of  sulphate  is  intimately  mixed  with  calcium  carl 
substances  producing  such  (4  mols.  foreachmol.  of  sulpl  ' 
and  heated  to  bright  redness,  the  product  being  i  ■ 
with  a  feebly  acid  solution,  preferably  hydrochloric 
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ulution  "l  crude  chlorides  (see  this  J.,  1913, 

Tin'    reduction,    which    is    very    complete,    may 

autogenous        by     mixing    lln'    carbide    with 
im  hydride  or  other  substance  reacting  suitably  with 
lit    or   added.      F.  Sons. 

Alkalis  pri  si  hi  in  a  rmnlilii.il  stale  in  natural  doubh 

-.■   fur    thi     extraction*    in    a    Soluble    farm.    i'J . 

in  dor  Looden.     Fr.  Tat.  466,952,  .Ian.  2,   1914. 

treated  with  an  equal  or  smaller  pro- 

.irtiim  nl  alkaline-earth  chloride,  nr  mixture  of  alkaline- 

tides,  in  presence,  if  necessary,  of  .i  reducing  agent 

>n.   and  the   product   extracted  with   water. 

pecially  applicable  to  the  extraction  of 

in  salts  I i  loucitc-phonolitc.  furnishing  a  n-sidue 

fur  .-.  ment    makmj     -  F.   Sims. 

flalogei  of  alkalis,  aluminium,  silicon,  titanium. 

and  othir  bat  obtaining   from  na 

double  silicati  -.  R.  van  der  Leodcn.     tier.  Pat.  267,867, 
,    Jan.  4.   1913. 

SiTt'RU.    double    silicates,    such    as    leucite,    nopheline, 
•.-.  orthoclose,  etc.,  are  heated  to  a  high  tempera- 
neor  mixed  with  reducing  ■Jgonts,  in  an  atmosphere 
(chlorine,  bromine,  or  iodine.    Tho  halogenidi 

1     by     .sublimation     or    distillation.      When 
obtained  by  tins  process  they  are  preferably 
to  yield  chlorine  for  the  decomposition  of  a 
'irthcr  quantity  of  the  silicate. — A.  S. 

ikium  nitrate  and  other  salts:    Process  for  reducing 

finely  divided  slate  without  the  formation  of  dust. 
.  Hydro- Elektrisk  Kvaelstofaktiesolskab.  Fr.  Pat. 
m.    3.    1014.     Under    Int.    Cony.,    .Ian    17, 

be  molten  substance  is  formed  into  globules  and  allowed 
o  fall  fr.  .ascous  atmosphere,  such  as  air.  which 

nay  be  circulated  in  the  opposite  direction  and  submitted 
0  cooling.      Powdered    material    may    be   added   to   the 
imed'ately  before  granulating. — F.  Sodx. 

ua    nitride  ;     Process   of  decomposition    of . 

.     Fr.  Tat.  466,986,  March  19,  1913. 

vv  intimate   mixture  of  aluminium   nitride  and  caustic 

'kali,  alkaline  earth  oxide,  or  mixture  yielding  such,  is 

200    C,  at  atmospheric  pressure,  in  presence 

f  steam,  preferably  in  a  horizontal  or  slightly  inclined  steel 

ube  which  may    be  heated  to  about  300   C.  and  slowly 

■uted.     A   series  ..f   6xed   scrapers  opeiate  against  the 

lner  wall  of  the  tube  to  detach  adhering  material,  which 

then  crushed  by  steel  balls  or  the  like  present  in  the 

wit  part,  and  a  little  water  or  steam  may  be  injected 

gainst  the  wall  or  scrapers  as  required.      The  aluminate 

reduced  is  suitable  for  the  production  of  alumina,  whilst 

le  liberated  ammonia  is  preferably  mixed  with  carbon 

"Xideand  made  to  react  with  calcium  sulphate  in  known 

anner  to  produce  ammonium  sulphate. — F.  Sodx. 

htmmate-silicatts  allowing  of  the  ready  passage  of  liquids  ; 

mfacture   of  granular  or   laminated .      Permutit 

Aktienges.     Fr.  Pat.  407,038,  Jan.  0.  1914.     Under  Int. 
.  Jan.  6.  1013. 

'ti  silicates  containing  alumina,  after  preliminary  treat - 
ent  with  common  salt  solution  to  remove  alkaline-earth 
etals.  arc  digested  with  a  strone  solution  of  alkali  silicate. 

— P.  .sodx. 


\ikuro\ei  acid  \e.g.   hydrosulphites,   etc.]  :    Manufacture 

ids  of .     them.  Fabr.   Griesheim 

tt.     Fr.  Pat.  467.443,  Jan.  17.  1914.     Under  Int. 
.  May  2,  1913. 

IE  reduction  of  sulphurous  acid  or  its  salts  is  effected 
means  of  spongy  zinc,  obtained  by  electrolysis,  which 

likewise  employed,  without  addition,  for  the  conversion 
alkali  formaldehyde  bisulphite  or  hvdrosulphite  into 
phoxylate. — F.  Sodx 


Sulphuric  acid;    High  concentration  of .     A.  /.inner, 

l.aeken.    Belgium.     Eng.    Pat.    19,481  i     1913. 

Undi  r  Int.  Cbnv.,  Aug.  SO,  1912 

Sn  Qer.  Pat.  260,655  of  1912 ;  this  J.,  1913,761.-   I 

Process  ,iij .     p.    \     N".  ...  ■ 

,  id.     From  Parbenfabi  I     Bayei   ui 

i  i       Pat.   16,903,  July  23,  1913. 

1>.  Pat.  160,859  ol  1913  ;   this  .1..  i:u  i.  To.      I 

Ammonia  from   moist   watte   substances   or   peat  ,     /'rarest 

!  apparatus  for  obtaining .     K.  Btauber,  Berlin, 

and  \V.  Koehan.  Charlottei  rmanv.   Eng.   Pat 

41,  Jan.  1,  1914. 

IV.  Pat.  164,227  of  1913  :  this  J..  1914,  .V!3.— T.F.B. 

Kranorating    or    concentrating    solutions    ami    carrying   out 

■nl  reaction-  .     Method  "J  and  apparatus  for . 

G.  A.  Krause,  Munich.  Germany.  Eng.  Pat.  17,508, 
July  30,  1913.     I'n.l.r  Int.  Conv.,  July  31,  1912. 

IV.  Pat.  460,895  of  1913  ;   this  .1..  1914,  64.— T.  F.  B. 

lure  of  fine .      G.  Bergcr  and  L.   S 

Brunswick.  Germany.  Ene.  Pat.  28,334,  Dec,  9,  1013. 
Under  Int.  Conv..  Dec.  9,  1012. 

See  Gcr.  Pat.  269,427  of  1012  ;  this  J.,  1914,  312.— T.F.B. 

Salt;     Manufacture    of .     J.    H.    Webster.    Carrick- 

fergus,  Ireland.  U.S.  Pat,  1,104,854,  July  23,  1914. 
Date  of  appl.,  Sept.  19,  1912. , 

Slag  Eng.  Pat.  20,706  of  1911  ;  this  J.,  1912, 773.— T.  F.  R 

Radium  and  mesoihorium  ;    Process  of  cot  eyres 

and  the  intermedial,  products  of E.  Ebler.  Heidel- 
berg, Germany.     Eng.  Pat.  1173   Jan.  1">.  1914. 

See  Fr.  Pat.  467,330  of  1013;    preceding.— T.  F.  B. 

httrOUS  acid  and  salts  thereof  ;   Manufacture  uf  reduction. 

products    of .     Chem.     Fal.i  ira-Elektron, 

Frankfort.  Germany.  Ens.  Pat.  1550,  Jan.  20,  1914. 
Under  Int.  Conv  .  May  2,  1913. 

See  Fr.  Pat.  467,443  of  1014  ;    picceding.— T.  F.  B. 

Sodium  bisulphate  in  a  directly-cnlcinable.  form  ;    Process 

for  the  manufacture  of .     P.  Lofflcr.  Vienna.     U.S. 

Pat.  1.104,913,  Julv  28,  1914  Date  of  appl.,  Dec,  10, 
1913. 

See  Gcr.  Pat.  263,120  of  1913  ;  thus  J.,  1913,  909.— T.F.B. 

Perborates;      Stable     mixture     containing .     H.      H- 

Wiinsche,  Kirchsteinbek.  Assignor  to  Pearson  oi 
Res.  m.  b.  H.,  Hamburg,  Germany      0.8.  Pat.  1,11     " 

Aug.  4.  1914.     Date  of  appl.,  Feb.  6,  1012. 
See  Edu.  Pat.  1578  of  1912  :   this  J..  1912,  722.— T.  F.  B. 

Stannic  chloride  from  materials  containing  oxide  0j 

■  s  of  manufacturing .     11.  Goldschmidl 

on  Ruhr,  Germany.     O.S.  Pat.  1,105,902,  Aug.  4.  1014 
of  appl.,  Feb".  5,  190S. 

See  Fr.  Pat.  388,089  of  190S  ;  this  J.,  190S.  856.— T.  F.  B. 

Sulphides  of  the  alkalis  or  alkaline  ra  m  of 

.     L.  P.  Wilson.  Coventry.  Assignor  to  Couxtaulds, 

Ltd.,  London.  O.S.  Pat.  1,106,266,  Ang.  -!.  1014. 
Date  of  appl.,  Sept.  25,  1013. 

See  Eds.  Pat.  20.711  of  1912  ;  thisJ.,  1914,  136.— T.  F 

Halogen  compounds  of  alkalis,  aluminium,  silicon    titanium, 
and  o  -rom  natural  double  silicates  ;   Pr, 

obtaining .     R.  van  der  Leeden.     Fr.  Pat  466,721, 

Dec,  20.  1913.     Under  Int.  Conv.,  Jan.  4,  1913. 

See  Ger.   Pat.  267,867  of  1913  ;    preceding.— T.  F.  B. 
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Silicon    monoxide  ;     Process   of  producing .     H. 

Potter.     New    York,    Assignor    to    G.     Westingho 


N. 

nghouse, 
Pittsburgh.  "U.&     Pat.     F.104,3S4,     July     21,"  1914. 
Date  of  appl.,  July  29,  1907. 
See  Eng.  Pat.  26,788  of  1905 ;  this  J„  1906,  434.— T.  F.  B.    J 

Boron  suboxide  ;    Process  of  making .     E.  Weintraub,    | 

Lynn,  Mass.,  Assignor  to  General  Electric  Co.,  New 
York.  U.S.  Pat.  1,105,388,  Julv  28,  1914.  Date  of 
appl.,  May  2,  1913. 

See  Eng.  Pat.  15,757  of  1913  ;  this  J.,  1914,  692.— T.F.B. 

Hydrogen  :    Impts.  in  ami  apparatus  for  the  production  of 

.     A.     Messersehmitt.    Stolberg,     Germany.     Eng. 

Tat.  17,690,  Aug.  1,  1913. 

See  Fr.  Pat.  461,623  of  1913  ;   this  J.,  1914,  313.— T.  F.  B. 

Hydrogen  :     Apparatus  for    the    production    of .     A. 

Messersehmitt.  Stolberg,  Germany.     Eng.  Pat.   17,692, 

Aug.  1,  1913. 
See  Ger.  Pat.  268,062  of  1912  ;  this  J.,  1914,  137.— T.F.B. 

Nitrogen  nnd  hydrogen  ;   Process  for  preparing  a  mixture  of 

suitable  for  making  ammonia.     B.  Koepp  und   Co. 

Fr.  Pat.  466,679,  Dee.  27,  1913. 

See  U.S.  Pat.  1.098,139  of  1914;  this  J.,  1914, 7SS.—  T.  F.  B. 

Use    of   chlorophyll    extracts    as  fuel.     Fr.    Pat.    466,985. 
Sec  IIa. 

Process   of   recovering    sulphur    in    elementary  form   from 
pijrite.     U.S.   Pat.   1,103,081.     See  X. 


VTIL— GLASS;    CERAMICS. 

Glass  and  fused  silica;    Note  on  the  resistivities  of 

at  high  temperatures.  A.  Campbell.  Proe.  Phys.  Soc. 
London.  1913.  25,  Part  V.  Nat.  Phys.  Lab.,  Collected 
Besearches,  1914,  11,  205—208. 
The  tests  were  made  on  tubes  about  30  cm.  long.  1 — i  cm. 
diam.,  and  with  walls  00.5— 012  cm.  thick.  The  voltage 
was  either  200  or  500,  and  the  time  of  electrification  1  min. 
With  fused  silica  having  a  silky  surface  the  resistivity  in 
mc»ohm-cm.  was  over^  200.000,000  at  15°  and  150°  C, 
but"  fell  to  20.000,000  at  230°,  2,500,000  at  250%  200,000 
at  300°,  30,000  at  350°,  800  at  450°,  30  at  700°  and  about 
20  at  S00=  and  850°  C.  The  values  for  different  glasses 
wcre  :— ordinary  (soda  lime)  glass,  500,000  at  18°  and  100 
at  145°  C,  "  Gerate  "  (zinc-aluminium)  glass.  3.000,000 
at  18°  C  ,  Jena  glass  (combustion  tubing),  over  200.000,000 
at  18°,  36,000,000  at  115°,  1S,000,000  at  150°,  0-01  to  0-04 
at  750°  C.  (with  2  volts  the  apparent  resistance  rose  quickly 
from  150  to  609  ohms  owing  to  polarisation).  The  resist- 
ance of  sheet  mica  (0026  mm.  thick)  was  over  300.000,000 
megohms  at  18°  and  135°  C.  ;  it  was  reduced  considerably 
at  higher  temperatures  but  not  so  much  as  in  the  case 
of  glass  and  fused  silica. — A.  S. 

Inorganic  syntheses  [of  silicates,  aluminates,  stannates, 
ferrites,  chromites,  manganiies,  tita nates,  and  zirconatcs.] 
Pukall.     See  VII. 

Cathodic  spattering  [of  metals].     Kaye.     See  X. 


Report  of  National  Physical  Laboratory.        [Thermometer 
glasses.]    See  XXIII. 

Government  Laboratory.     Report  of  Principal  Chemist  for 
year  ended  March  31,  1914.     See  XXIII. 

Patent. 

Preparation  of  a  refractory  material  with  large  pores  for 
filters  and  for  other  applications.  Fr.  Pats.  466,657  and 
466,659.     See  I. 


IX. -BUILDING  MATERIALS. 

Wood  preservation    with    substances  soluble   in   icater.     B. 

Malenkovic.     Z.  angew.  Chem..    1914,   27,  Aufsatzteil, 

132—135. 
The  treatment  of  wood  with  zinc  chloride,  copper  sulphate. 
and  even,  on  account  of  its  high  price,  with  mercuric 
chloride,  is  being  superseded.  Whilst  the  author's 
method  of  using  zinc  and  sodium  fluorides,  or  a  mixture 
of  88-89%  of  sodium  fluoride  with  11-11%  of  the  aniline 
salt  of  dinitrophenol  (Basilit  or  Bellit)  has  given  results  in 
some  cases  equal  to  those  obtained  with  tar-oil.  th< 
method  must  be  properly  used,  and  even  then  sometimes 
fails  to  reach  the  standard  of  ""antiseptic  power,"  a=16, 

which  the  author  regards  as  requisite  ;  (a=— ,  in  which 
;  is  the  number  of  kilos,  of  antiseptic  absorbed  by  1  cub.  m. 
of  wood,  and  p  the  number  of  grms.  required  to  keep 
100  c.c.  of  culture  medium,  gelatin  or  agar,  free  from 
penicillium).  For  this  purpose  other  substances  cheap*-: 
and  more  soluble,  alone  or  in  admixture  with  existiiu 
substances,  are  required. — 0.  E.  M. 

"Mammoth"  pumps  and  sludge  elevators  for  mixil 
transporting  slurry.  Steen.  Chem.-Zeit.,  1914.  33 
590. 
The  stirring  effected  by  these  pumps  (this  J.,  1914,  301 
is  so  vigorous  that  slurry  left  standing  for  days  is  ready  f" 
use  soon  after  starting  the  pump,  and  considerable  savin 
is  effected,  since  constantly  running  stirrers  are  no 
necessary.  The  air  lift  pump  is  suitable  for  moderat 
lifts  ;  the  elevator,  which  will  deal  with  large  stone? 
is  not  thus  limited.  It  consists  of  a  large  vesse 
suitably  connected,  into  which  the  slurry  is  first  drawn  l> 
suction,  and  from  which  it  is  then  expelled  by  compress* 
air.  The  valves  are  automatically  controlled  by  the  liquii 
Three  cub.  m.  of  slurry  are  raised  15  m.  in  3  minul' 
by  an  expenditure  of  23  amp.  at  500  yolte.  The  elevat. 
is  capable  of  transporting  slurry  varying  widely  in  co; 
sistency. — 0.  E.  M. 


Inorganic  syntheses  [of  silicates,  aluminates,  stannah 
ferrites,  chromites,  manganites,  tita nates,  and  zirconate 
Pukall.     See  VII. 

Patents. 

Roofing-compositions  [  ;   Elastic  fire-resisting ].     E 

White,   Terenure,   Ireland.     Eng.    Pat.    1805,  Jan.  : 
1914. 

Melted  natural  bitumen  (1  part  by  vol.)  is  added  tc 
parts  of  calcined  pure  silica  sand,   both  at  200 
with  these  are  incorporated  10%  by  weight  of  lead  o.v 
and    10%    of    mixed    alkali   silicates    (at    160°  C).     J 
silicates  are  prepared  by  melting  together  finely  groi 
silica  sand  100  parts,  potash  29,  calcined  ball  soda 
and  ground  wood  charcoal  9  parts,  and  boiling  till    • 
mass   is   of   a   gelatinous   consistence.     The  composit  1 
is  spread  as  a  layer  (at  least  J  inch  thick)  on  a  foundat 
of  felt  or  the  like  (preferably  '"  Buberoid  "). — F.  Sod> 

Wood;    Preservation   of .     R.   A.   Marr,   Ghent. 

U.S.A.     Eng.  Pat,  2084,  Jan.  26,  1914. 

Wood  is  immersed  in  an  open  bath  containing  a  1 1- 
volatile  material  insoluble  in  water,  and  of  m.  pt.  not     1 
212=  F.    (100=C),   a  somewhat   volatile  aromatic  hy  ' 
carbon,  and  a  solid  material  so  finely  divided  ..- 
carried  into  the  pores  and  ducts  of  the  wood  and  sufticii 
hard  to  render  it  insect-proof.     A  suitable  composi  ffl 
is  paraffin  wax  100,  naphthalene  5 — 15,  and  diatomic  1- 
earth  2 — 5  parts.     Paris  green  or  other  solid  insect  k 
may  be  used  in  addition  to  or  instead  of  the  diatoniac  J- 
earth.     The  bath  should  be  maintained  at  212°  I 
240°  F.    (100°— 1163C),    but    a   second   treatment 
lower  temperature  may  be  given  to  secure  supersatura 
Impregnation  is  complete  even  with  green  wood  h. 
the  bark  intact. — F.  Sodn. 
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Impregnating    utxxl    <*ml    othi  r    /«.n.».s    materials    under 

pressure  ,     Apparatus  for .     P.    F.    Berk,    London 

i    F.    Moll,    Berlin,   ami    A.    Kosscl,    Marktrcdwitz, 
Germany.     Eng.  Pat.  25,882,  Nov.  10,  1913. 

Pat.  I63,630of  1913  ;  this  J.,  1914,356.     T.  F.  B 

Porou*  material  [mux/]  ,•    Apparatus  for  impregnating . 

W     .1.     Frame,    Carnmnnock,    and    II.    L,    Galloway, 
Kilmalcolm,   Assignors   to  Savcoil  Oeosoting   Machine 
Ltd.,    Glasgow.      l.S.     IV.t.     I.I04.4SS,    July    21. 
1914.     Date  of  appl.,  Sept.  18,  1913. 

So  Eng.  Pat.  25,029  of  1912  ;  this  J.,  1914,  315.— T.  F.  B. 

Extraction,  in  a  soluble  form,  of  alkalis  present  in  natural 
double  silirates.     Fr.  Pat.  468,952.     Set    VII. 


METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Blast-furnace    f,,r   smelting    [copper-bearing 

E.  \V.  Honeyman.     Eng,  and  Mm.  .1  .  191  1.98,  199 
A   iikmi  i:  is  described  f>  t  smell  n      1 K)  daj 

..f  copper  l"-ai  iiiL.'  <  oni  enl  i  isually  I  rcat<  •  ! 

in  a  re\  at  borator)    fui  na  e,     'I  be   blai  I  tui  oa  -    is    1 1  in. 
wide  at  the  tuyeres  and  33  it  lis  worked  with 

a  Mast  of  20,000  i  b.  ft,  of  air  per  mm.  it   1 1  oz,  pressure. 
It  is  oonsl  i  noted  ol    in  li   I  ier  water  jaokel 
.a  I'iuli  rod  and  II  ali  i  tin   longei  aides.     Three 

i  ',  in.  tuyei  ich  i  ide  ja  kel      The  upper 

|in.rt.  of  the  furnace  Btructure  is  formed  bj 
jackets  suspriiilril  froi  ue  frame,  and  t hi  top  is  of 

■I'll'  form  with  4  uptakes,  5  ft.  in  diameter.     The  i 
includes  detailed  drawings  with  dimensions.— A.  T.  I.. 

Aluminium    in    •/"/■'.■     Diluti    solutions   of—         C.    T. 

Heycock  and  F.  II.  Neville.      Hoy.  Soe.  Proc,  1914,  A, 

90,"  580—562. 
The  solid  condition  of  gold  containing  up  to  ■"■",, 
by  weight  (28  atomic  per  cent.)  of  aluminium  is  shown 
in  the  figure.  Gold  can  dissolve  up  to  about  2% 
of  its  weight  of  aluminium  to  form  a  uniform  solid  solution 
a.    With  rather  more  alaminium  a  new    constituent  ri, 


Pig  iron  ;    Inereasi    of  tin    strength  of 
:  obtninni  by  th*    <i.s-    oj  German 

lotc  in  carbon.    A.  Geissel.  Stab! 

u.  Risen,  1914.  34,  1291—1294. 

MtiiiiMivL   tests    made  on  a  num- 
ber   of     bars     cast     from     iron    iin- 
.1  by  addition  of  low-carbon  pig 
■<  German  production,  showed  an 
increase   of   strength    of   about    one- 
with    !•">",,    of    the  low-carbon 
ron,  and  a  correspondingly  greater 
ncrcase  with  larger  additions. — T.  St. 
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Oiy-acetylene  .     E  cperi- 

menls  on  their  strength .  A.  Campion 
and  W.  C.  Grev.  Times  Eng.  Suppl., 
luly  31,  lit  14.  81. 

tests,    after    various    treat- 

•  nts,  on  welded  mild  steel  liars  with 
about    0-25%,   turned  so   that   the 

would  take  place  r.t  the  weld. 

ihowed considerable  differences  in  the 

■  suits  of  each  treatment  and 

individual  bai-s  of  each  set.     The 

i  an  average  about  four-fifths 

I  the  strength    and  one-fifth  of  the 

t)    "f   the  unwelded  steel,   and 

ta  ductility  could  not    be    made    to 

pproach    that    of    the    unwelded    portion.      Repeated 

mpact   tests    made    in    the    Stanton    machine,    the    bars 

"tched  in  the  centre  of  the   welded   portion,    also   gave 

cry  variable  results.     Hammering  was  the  most  effective 

reatment   for   increasing   the   fatigue-resisting   properties 

f  the  material,  but  this  should  be  done  with  the  metal 

'  *  full  red  heat  (800°  C.)  to  remove  strains  and  brittleness 

hieh  might   result  from  hammering  the   comparatively 

"1  metal  near  the  weld.     Reheating  and  annealing  alone 

"1   not   increase    the    fatigue-resistance    of    the    welded 

•rtion.     The  form  of  treatment  which  gave  the  highest 

rengtb   in   tension    gave   the   lowest    results   in   impact 

[V>  test  the  weld  with  reference  to  the  over-heated 

nediately  adjacent,  another  set  of  impact  tests  was 

»dc  on   bars   notched   at    the   edge   of  the   weld.     The 

ariations  in  the  energy  of  fracture  were  here  even  greater 

lan  in  the  first  set,  but  reheating  to  800°  C.  very  nearly 

the   material   to   its   original   strength.     Results 

ted-impact   tests  on  plates  of  different  thickness 

■'•wed  very  clearly  that   the  thicker  the  plate  the  less 

liable  was  the  weld,  and  the  greater  the  reduction  in 

Autogenous   welds    must    always    be   regarded 

what    uncertain,   there   being   no   means,   except 

•  destruction    tests,    of    ascertaining    whether    a    weld 
or  bad;    they  should  therefore  be  accepted  with 

caution,    if    not    entirely    prohibited,    in    cases 
•dure    would    tend    to   endanger   life    or   limb. 

— T.  St. 
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which  can  also  vary  somewhat  in  composition,  appears 
side  by  side  with  the  a.  Next  the  a  disappears  and  with  a 
further  rise  in  the  percentage  of  aluminium  a  new  con- 
stituent D,  probably  Al2Au5  appears.  The  solid  i  may 
be  regarded  as  a  solvent  for  «  and  1).  When  the  repre- 
sentative point  passes  by  cooling  out  of  the  triangle  b  L  c 
(see  fig.),  a  or  1)  crystallises  from  the  previously  uniform 
alloy  and  finally  when  the  slowly  cooled  alloy  passi  a 
below  4243  C.  the  8  phase  breaks  up  to  a  "  pearlite  " 
complex  of  a  and  D.  If  cooled  further,  alloys  with  between 
2  and  5%  Al  show  a  remarkable  recalesoenoe  not  indicated 
in  the  diagram.  The  a  and  IJ.of  the  eutectoid  apparently 
react  forming  a  new  and  stable  substance  which  the 
authors  believe  to  be  the  definite  compound  Au.Al. 

— W.  H.  P. 

Gun-metal;    Mechanical  properties  of .     Influence  of 

temperature.     J.     C.     Longbottom    and    A.    tampion. 
Times  Eng.  Suppl..  July  31,  L914,  M. 
Ahmirai.ty  gun-metal  (Cu  88,  Sn  10,  Zn  2 
mechanically  at  temperatures  up  to  760    0.      The  strength 
and  modulus  of  elasticity  remained  fairly  uniform  up  to 
about    200    I    .    and    then    fell.     The    ultimate   elongation 
reached  a  maximum  at   14(1    C.  and  fell  to  less  than   1 
at    350"  (_'.     The    critical    temperatures    could     not    be 
associated  with  phase  changes  of  the  alloy,  and  it  is  con- 
sidered that   the  results  furnish  strong  evidence   for   the 
existence   of  some  form   of   cement    between   the   crystal 
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boundaries  of  the  metal,  upon  which  the  strength  and 
other  properties  are  largely  dependent.  The  amorphous 
cement  appears  to  lose  its  ductility  at  a  lower  temperature 
than  that  at  which  it  loses  its  strength. — T.  St. 


Solution   of  tnetals  in  acids.     A.  Thiel.  Z.  Elektrochem., 
1914,  20,  400 — 463. 

Commenting  on  the  paper  of  Centnerszwer  and  Sachs 
(this  J..  1914,  753),  the  author  points  out  that  the  more 
modern  data  on  the  overvoltage  of  hydrogen  at  metallic 
surfaces,  do  not  support  the  view  that  it  is  simply  related 
to  the  solution  tension  of  the  metal.  The  use  of  the  term 
"  passivity  "  to  describe  the  condition  of  slowly  dissolving 
zinc  is  criticised  as  the  retarding  influences  at  work  are 
probably  mainly  due  to  the  state  of  the  surface  and  to 
variations  in  the  overvoltage,  and  not  to  passivity  as  that 
term  is  usually  understood.  It  is  also  argued  that  the 
difference  of  potential  of  "  local  elements  "  in  an  impure 
metal  is  consequent  on  and  not  the  cause  of  the  discharge  of 
hydrogen  ions.  The  phenomena  of  solution  will  probably 
be  most  satisfactorily  elucidated  by  a  study  of  the  magni- 
tude of  the  surface,  of  the  effect  of  foreign  metals  on  the 
overvoltage  and  of  capillary  data. — W.  H.  P. 

Cathodic  spattering  [of  metals].  G.  W.  C.  Kave.  Proc. 
Phvs.  Soc.  London,  1913,  25,  Part  III.  Nat.  Phvs. 
Lab.,  Collected  Researches,  1914,  11,  191—190. 

Cathodic  spattering,  observed  when  a  current  is  sent 
through  a  discharge  tube  at  low  pressures,  and  resulting 
in  the  deposition  of  metal  on  the  glass  adjacent  to  the 
cathode,  has  proved  very  useful  as  a  means  of  preparing 
films  and  mirrors,  especially  in  the  case  of  metals  intractable 
by  the  usual  methods.  The  spattered  metal  is  expelled 
from  the  cathode  as  minute  particles,  apparently  of  the 
same  order  of  magnitude  as  those  present  in  colloidal 
solutions ;  they  settle  only  on  surfaces  positive  with 
respect  to  the  cathode  and  in  practice  the  surface  to  be 
coated  is  connected  with  the  anode.  Apart  from  certain 
exceptions  the  amount  of  spattering  is  roughly  pro- 
portional to  the  chemical  equivalent  of  the  metal.  The 
effect  is  usually  marked  with  palladium,  platinum,  gold, 
silver,  copper,  cadmium,  and  tin,  but  is  small  in  the  case 
of  aluminium  and  iron  in  air.  With  cadmium  and  zinc 
the  effect  is  greatly  increased  by  use  of  tempereture 
of  the  cathode.  The  amount  of  spattering  is  roughly 
proportional  to  the  square  of  the  current  density  and  is 
increased  by  increasing  the  potential  drop  at  the  cathode, 
e.g.  by  diminishing  the  pressure  of  the  gas  in  the  tube. 
Hydrogen,  nitrogen  and  carbon  dioxide  act  unfavourably. 
Mercury  vapour,  oxygen,  and  more  especially  the  mon- 
atomic  gases,  helium,  neon,  argon,  krypton,  and  xenon 
bring  about  marked  spattering  of  nearly  all  metals, 
argon  being  particularly  effective.  The  appearance  and 
properties  of  the  deposit  depend  upon  the  nature  of  the 
gas.  The  spattering  is  usually  confined  mainly  to  points 
and  edges  of  the  cathode,  where  the  potential  gradient 
attains  a  maximum  ;  and  it  is  suggested  that  the  blacken- 
ing of  X-ray  tubes  might  be  largely  prevented  by  con- 
structing the  cathode  wholly  free  from  sharp  edges  and  the 
anticathode  of  approximately  spherical  shape. — A   .">. 

Colloidal  gold  solutions  ;  Reactions  in  the  preparation  of 

by  the  formaldehyde  method,  and  the  influence  of  carbonic 
acid  on  the  formation  of  these  solutions.  \Y.  v.  Xaumoff. 
Z.  anorg.  Cheni.,  1914,  88,  38 — 48. 

The  preparation  of  colloidal  gold  solutions  by  Zsigmondy's 
method  (this  J.,  1898,  767)  is  considered  to  involve  the 
intermediate  production  of  gold  hydroxide  and  potassium 
aurate.  Deep  red  stable  solutions  were  prepared  by  direct 
reduction  of  the  latter  compound,  the  reaction  being 
2Au02K+3H.CHO+KX'0.= 
2Au  +  3HC02K+KHC03+H20. 

Carbon  dioxide,  in  sufficient  quantity,  completely  pre- 
vented the  formation  of  colloidal  solutions,  but  by  boiling 
for  S — 10  ruins,  before  reduction,  satisfactory  results  were 
obtained  even  cold,  in  presence  of  added  nuclei  (see 
Z.  physik.  Chern.,  1906,  56,  65  ;  1909,  66,  129).— F.  Sods. 


French    electrochemical  and  electrometallurgical  industries. 
For.  Off.  Ann.  Ser.  No.  5324.    [T.R.] 

A  LABGE  company  hitherto  dngaged  in  the  manufacture  of 
paper  and  sodium  at  Riouperoux  in  the  valley  of  the 
Romanche  (Isere),  from  whose  waters  it  derives  its  power, 
has  given  up  these  branches  of  industry  as  the  result  of 
a  law  suit,  and  has  embarked  instead  on  the  manufacture 
of  ferro-alloys  and  calcium  carbide.  The  French  svndieatc 
controlling  the  manufacture  of  the  latter  product  has 
recently  made  a  substantial  reduction  in  its  price,  with  a 
view  to  combating  competition. 

The  company  working  the  Paul  Girod  patents  for  the 
manufacture  of  special  steels  and  ferro-alloys  at  Ugines 
(Savoie)  and  elsewhere,  has  lately  acquired  further  works 
and  water-power  on  the  Bon  Nant  near  St.  Gervais-lee- 
Bains.  In  future  the  manufacture  of  ferro-alloys  will  be 
confined  to  the  Ugines  works  of  the  company,  while  that  of 
calcium  carbide  will  be  carried  on  at  their  works  in  Switzer 
land.  Licences  have  been  granted  for  working  the  Paul 
Girod  processes  to  the  Bethlehem  steel  works  of  America, 
and  the  French  company  is  at  present  engaged  in  mounting 
extensive  plant  in  the  Ansaldo-Armstrong  works  in  Italy 
and  the  Putiloff  works  in  Russia.  The  two  Paul  Girod 
companies — for  ferro-alloys  and  electric  steels  respectively 
— have  lately  reorganised  their  finances  by  means  of  a 
drastic  reduction  of  capital. 

Large  hydro-electric  works  are  about  to  be  erected  at 
Laroquebrou  (Cantal)  for  the  production  of  nitrate  of  soda 
in  the  electric  furnace.  The  motive  power  will  be  fur- 
nished by  means  of  a  dam  to  be  built  across  the  Cere, 
causing  a  waterfall  488  ft.  high.  The  cost  of  this  enter- 
prise is  estimated  at  £800,000.  Another  works  for  the 
manufacture  of  artificial  nitrates  is  in  contemplation  at 
Bouvillard,  near  Aiguebelle  (Savoie),  with  power  derived 
from  the  Arc  at  La  Chambre.  The  manufacture  of 
electrodes  is  actively  carried  on  in  the  works  of  tin- 
Electrode  Company  situated  at  Yenissieux  on  the  outskirt- 
of  Lyons,  whose  output  exceeded  5,000  tons  in  1913 
Up  to  the  present  time  no  nitrides  have  been  produced 
by  the  Societe  Generate  des  Nitrures  at  their  works  at  St. 
Jean  de  ilauricnne.  Arrangements  are  said  to  have  been 
concluded  with  a  Norwegian  concern  with  works  at  Arendil 
(25.000  H.P.)  for  the  production  of  nitrides  on  account  of 
the  French  company  for  importation  into  France — this 
move  being  explained  as  necessitated  by  the  lack  of  suffi- 
cient power  in  the  St.  Jean  de  Maurienne  works.  Anothei 
company  is  at  present  engaged  in  perfecting  a  rival  1  ■ 
the  invention  of  Coutagne. 

Xickel  cooking  utensils.     Yuk.     See   XIXb. 

Iodate  method  for  determination  of  copper.    Brostroni.    81 
XXIII. 

Sensitiveness   of  some    reagents  for   lead.     Eegriwe.      -v 
XXIII. 

Radium  ;  Technology  of  the  extraction  and  utilisation  of 

Sternlicht.     See  VTI. 

Detection    of  antimony    in   qualitative   inorgo 
Petersen.     See  XXLU. 

Report   of  National  Physical   Laboratory.     [Resistivity  ■ 
steel  conductor  rails.]     See    XXIII. 

Patents. 

Pig    iron;    Manufacture    of .     C.    A.    Keller,    Par 

Eng.  Pat.  22,692,  Oct.  8,  1913. 
Scrap  iron  or  steel  is  melted  in  an  arc  electric  furna 
with  suitable  slags,   and   the  desired  amount   of  carl 
added.     Other  elements   may  be  added  in  the  form 
ferro-alloys,  or  as  oxides  with  the  carbon  necessary  t 
their  reduction.     Dephosphorisat  ion  and  desulphurisati 
are  effected  with  an  oxidising  basic  calcium  slag  and  wh 
dephosphoiisation    is    complete,    finely    divided    coal 
introduced   into    the    body    of    the    metal,    convenieni 
through  a  hollow  electrode,  and  the  metal  is  then  trai 
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furred  to  a  second  electiic  furnace  whori  ii  i-  desulphui  ised 
non-oxidi  ing  calcium  Blag.  Alternatively,  the 
carbon  for  carburising  the  metal  may  I"'  plaoed  at  the 
bottom  of  the  second  furnace.  To  obtain  o  metal  with 
low  silicon  and  high  carbon  content  a  slag  containing  a 
minimum  am.. inn  ..t  silica  or  othei  casih  reduoible  oxide 
i iployed  in  the  smallest  amount  required  for  purifica- 
tion,     i 


I  pparatusfor  manufacturing .     G.  H.  Benjamin, 

U.S.    Pat.    1,102,382,  July  T.    1914  ;  date 

of  appl.,  Nov.  7,  1913. 

Th«  plant  consists  of  a  mixer,   movable  tilting  hearths 

running  on  two  circular  trackways  which  intersect,  and 

for  the  refined  metal.      Hoods,  movable  vertically, 

fixed  positions  on  the  trackways  for  use  with  the 

Some   of    the    healths    are    heated    by    gas.    the 

■  rically.     T.  Si . 

irating  ami  the  like;   Process  and  apparatus  for 

tig,  .    K.     Kleinberg,      Libuschin, 

tria.     Eng.  Pat.  13,191,  .lune  6,  1913. 

THS  pressure   of   the  air  contained   above   the    water  is 

.1  in  chambers  distributed  over  the  j ilt  sieve,  the 

regulation  ■  >f  the  compression  corresponding  to  the  uplift 

being  effected  independently  of  the  rarefaction  due  to  the 

■  of  the  water.      W.  R.  S. 


Concentration   nf .     Minerals   Separation    Ltd., 

n.     From    T.    M.    Owen,    Broken    Hill.    X.S.VV. 
Pat.  16,141,  July  12.  1913. 

COKFLBX   sulphide   (galena   and    blende)   slimes   are    firsl 

;    with    a    limited   amount    of   air   and   a   minute 

quantity  of  eucalyptus  oil  (1  oz.  per  ton  of  ore)  at  the 

.    temperature  without  the  addition  of  acid.     The 

proportion  of  the  galeua  having  been  thus  removed 

:u  the  froth,  the  pulp  is  treated  with  a  further  addition  of 

oil  and  increased  air  supply,  and,  if  desired,  with  acid,  to 

recover  the   blende.     A   preliminary  flotation  separation 

may  be  made  without  the  addition  of  a  frothing  agent 

but  with  the  use  of  an  acidulated  solution. — T.  St.  " 


Oration  of .     Minerals  Separation.  Ltd., 

and  H.  H.  Greenwav,  London.     Partly  from  H.  Lavers, 
Broken  Hill.  N.S.W..  and  A.  H.  P.*Lowry,  Prahran, 
ria,  Australia.     Eng.  Pat.  16,302,  July  15,  1913. 

Sonnm  carbonate  (1°0)  is  added  to  the  warm  sodium 
bichromate  solution  mixed  with  eucalyptus  oil  (see  Fr. 
8,051  of  1913:  this  J.,  1913.  "1018)  to  separate 
certain  sulphides  such  as  galena  and  zinc  blende  bv 
dotation. — W.  R.  S. 


Ores  ;  Apparatus  for  recovering  raluable  constituents  from 

— .     F.  H.  Prentiss.  Assignor  to  L.  B.  Prentiss.  San 

Francisco,  Cal.,  and  R.  C.   Lane,  Berkelev,  Cal.      U.S. 

Pat.  1,104.132.  Julv  21.   1914:  date  of  appl..  Jan.   IT. 

1910. 

Within  and  permanently  secured  to  a  rotating  vessel  is 
a  screen  having  the  shape  of  an  inverted  cone.  A  layer 
i  the  ore  rests  upon  the  screen,  forming  a  jig-bed.  and 
the  gangue  is  washed  out  by  a  pulsating  stream  of  water 
ttto  the  annular  space  between  the  screen  and  the 
the  valuable  particles  of  high  specific  gravity 
being  forced  through  the  screen  by  centrifugal  force. — A.  S. 


'ling  furnacts.     I.  Hall.  Birmingham. 
March  6,   1!H4. 


Eng.  Pat.  5664, 


The  bottom   of   the   melting-pot   is   fitted   with   a    valve 

which  can  be  worked  by  means  of  a  lever  pivoted  outside 

er  through  which  the  valve  spindle  passes  in  an 

•  "-tight    manner.     The    pouring-spout    has    a    gate    for 

becking  the  flow  when  charging  moulds.     A  perforated 

surrounds   the    valve    within   the   melting-pot    to 

prevent  dross  from  Sowing  out. — W.  R.  S. 


tHectrodt  -   tot   i lecti i<  il   ■  <   ■'  i  |    f»  i 

.     F.   Krupp  A   G  .    Essen,  Germany,     I  P 

6731,  March  IT.  191  I      I  udi  i  tnl   i  ,  Deo,  18,  1913 

I  HI     roil  shaped  electrode.    1 1,   i-   provided    with  ■   par' 

which  is  joined  to  the  conductor,  P,  carrying  the  current, 
and  this  part,  d '.  lie*  between  the  head  piece,  </'.  of  the 


^z^jjpz<3 


electrode  and  a  cooling  pot,  D1.  The  lower  end  of  the 
electrode,  which  is  provided  with  helical  ribs,  is  surrounded 
by  the  pot.  I)1,  with  a  slight  amount  of  clearance,  and 
water  is  circulated  between  the  ribs,  as  indicated  by  the 
arrows,  r,  J1. — B.  X. 

Electric  fusion  [of  ores]  .   Process  and  apparatus  for . 

A.  Grabowsky.  Fr.  Pat.  466,828,  March  13,  1913. 
The  ore  is  melted  in  an  inclined  channel  movable  longi. 
tmlinallv  between  two  electrodes  arranged  one  behind 
the  other,  or  the  channel  may  be  fixed  and  the  electrodes 
displaced,  or  both  may  be  made  movable,  the  relative 
movement  being  in  harmony  with  the  rate  of  meltiiiL'. 
The  charging  arrangement,  near  to  the  higher  electrode, 
is  displaced  at  the  same  time  as  the  electrodes,  thus 
automatically  feeding  the  chamber  with  fresh  charges 
according  to"  the  rate  of  fusion.  The  channel  is  formed 
of  several  sections,  supported  on  insulated  carriages  which 
descend  on  inclined  rails  as  required. — B.  X. 

Metal  foil;    Mawufacturi    of    coloured    bronze,    and——. 

Genthiner  Cartonpapierfabrik,   Gea   m.   b.   H..  Berlin. 

Eng.    Pat.    !>:{s4.    April    15,    1914.     Under   Int.    Conv.. 

Dec.  23.  1913. 
A  LAYER  of  colour  or  bronze  is  applied  to  a  carrier  or  backing 
of  fibrous  material  such  as  thin  paper,  which  is  subsequently 
destroyed  bv  treatment  with  hot  10%  sulphuric  add 
and  heating,  e.g.  bv  passing  over  a  heated  cylinder  or  heated 
plates.  O?,  the  paper  may  be  saturated  with  the  dilute 
acid,  the  bronze  or  colour  applied,  and  the  paper  then 
destroyed  by  heating. — V\  .  R.  S. 

Metal  alloy.  S.  YYcin.  New  York  Assignor  *?  J-  f ■ 
Strauss. 'trustee.  U.S.  Pat.  1,102,618,  July  ..  1914; 
date  of  appl..  Oct.  6,  1913. 

As  alloy  consisting  of  Al  50  to  Si.  Te  J  to  1%,  and  Zn  the 
remainder. — T.  St. 

Aluminium   alloy.     W.    A.    McAdams     Hay   Shore.   NY. 

U.S.    Pat.    1,104,369,    July    21.    1914;    date   of   appl., 

(.let.  16,  1913. 
As  alloy  of  tin,  silver,  cadmium  and  aluminium.— A.  S. 
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Ores;    Apparatus  for  roasting  and  sintering .     A.  S, 

Dwight,  New  York.  Assignor  to  Dwight  ami  Lloyd 
Metallurgical  Co.  U.S.  Pat,  1,102,982,  July  7,  1914; 
date  of  appl.,  Feb.  2,  1910. 
A  shallow  vessel,  divided  into  two  parts  by  a  perforated 
false  bottom,  is  supported  on  trunnions,  one  of  which  is 
hollow,  and  opens  into  the  vessel  below  the  false  bottom. 
Ore  containing  a  combustible  is  placed  on  the  latter  in 
relatively  thin  layers  and  is  kept  in  position  by  a  grid 
placed  on  top.  Air  or  other  supporter  of  combustion  is 
passed  through  the  hollow  trunnion  and  the  lower  com- 
partment and  upwards  through  the  ore. — T.  St. 

Ore-dust;     Process  for  preparing for   smelting.     W. 

Cooper,  Denver,  Colo.  U.S.  Tat.  1.103.400.  July  14, 
1914  ;    date  of  appl..  April  20,  1914. 

Ore-dvst  is  saturated  with  a  solution  of  a  calcareous 
binder,  the  mass  allowed  to  harden,  and  then  blasted  into 
lumps  by  means  of  explosives. — T.  St. 

Pyrite  ;    Process  of  recovering  sulphur  in  elementary  form 

from .     G.  Rigg,  Palmerton,  Pa.,  Assignor  to  New 

Jersey  Zinc  Co.,  New  York.  U.S.  Pat,  1,103.081, 
July  14,  1914  ;   date  of  appl.,  Mar.  27,  1911. 

Pyrite  is  heated  at  a  temperature  below  its  melting  point, 
e.g..  at  600° — 800°  C,  in  the  absence  of  air,  whereby  a 
portion  of  its  sulphur  is  expelled  and  magnetic  sulphide 
(pyrrhotite)  is  formed. — A.  S. 

Zinc    blende;     Process   of  preparing   pyritiferous for 

magnetic  separation.  G.  Rigg,  Palmerton.  Pa.,  Assignor 
to  New  Jersey  Zinc  Co..  New  York.  U.S.  Pat.  1,103,082, 
July  14,  1914  ;    date  of  appl.,  Mar.  27.  1911. 

The  ore  is  heated,  in  absence  of  air,  at  a  temperature 
below  the  fusing  point  of  pyrite  and  the  dissociation  point 
of  zinc  blende,  in  order  to  convert  the  pyrite  into  pyrrhotite 
(see  preceding  abstract). — A.  S. 

Zinc;      Muffle  furnace    for    the   jnoduction    of .     H. 

Koppers,  Essen-Ruhr,  and  N.  Lengersdorf,  Bunzlau, 
Germany.     Eng.  Pat.  6349,  March  12,  1914. 

The  furnace  is  made  up  of  independent  units  each  com- 
prising a  group  of  muffles  and  separate  regenerators. 
The  latter  may  be  placed  above  or  below  the  muffles  but 
in  both  cases  receptacles  with  inclined  bases  are  provided 
to  receive  any  slag  escaping  from  the  muffles,  and  so 
prevent  it  from  reaching  the  regenerators.  The  burning 
gases  in  both  eases  pass  over  the  receptacles  so  that  the 
slag  is  kept  fluid  and  can  be  run  off  when  desired.  Ash 
pockets  are  provided  in  front  of  the  muffles,  the  ash 
passing  down  conduits  into  a  discharge  channel  which  is 
filled  with  water  to  cool  the  ash  and  prevent  the  develop- 
ment  of  dust. — T.  St. 

Condenser  for  zinc,  eapours.  M.  Appcl.  Johnstown,  Pa. 
U.S.  Pat,  1.103,123,  July  14,  1914;  date  of  appl., 
Sept.  2.5,  1913. 

The  condenser  consists  of  an  outer  metallic  casing  with  an 
inner  refractory  lining.  The  zinc  enters  at  the  bottom 
and  passes  around  vertical  cooling  tubes,  arranged  in  rows, 
those  of  each  row  being  spaced  apart,  and  those  of  adjacent 
rows  being  in  staggered  relation,  the  corners  of  the  tubes 
of  one  row  abutting  the  corners  of  the  tubes  in  adjacent 
rows.  A  gaseous  cooling  medium  is  forced  downwards 
through  the  tubes. — T.  St. 

Smelter-fumes;     Process    of    rendering useful    and 

recovery  of  their  values.  * '.  S.  Yadner,  Salt  Lake  City, 
Utah.'  U.S.  Pat.  1,103,165,  July  14,  1914;  date  of 
appl.,  March  8,  1913. 

The  fumes  are  mechanically  purified,  then  mixed  with 
hydrocarbon  gases  which  have  been  passed  through  a 
column  of  red-hot  coke,  and  the  mixture  heated  to  a  high 
temperature  in  a  gas-converting  chamber.  The  products 
are  cooled  to  remove  moisture  and  part  of  the  impurities, 


and  then  passed  through  scrubbers  of  lime  rock  and  ferric 
oxide  into  receptacles  for  use  for  power  and  fuel  purposes. 

— T.  St. 

[Tungsten]    Sintering    and    stretching   process;     Combined 

.     K.    R.    R.    Seifert,    Charlottenburg,    Germany 

U.S.  Pat.  1,103,3S2,  July  14,  1914;  date  of  appl., 
April  21,   1913. 

Wolfram  (tungsten)  or  other  metals  and  their  alloys 
are  heated  electrically  in  a  reducing  atmosphere  to  sintering 
point,  and  simultaneously  stretched  by  being  passed 
through  a  suitable  water-cooled  die. — T.  St. 

Cupper    matte;     Bessemerising .      J.     B.    Herresh  ff. 

jun..  Assignor  to  Nichols  Copper  Co.,  New  York.  U.S. 
Pat.  1,103,925,  July  14,  1914  ;  date  of  appl.,  Aug.  12 
1912. 

Cofper  silicate  is  charged  on  to  the  molten  mass  in  a 
converter  and  forms  a  thick  viscous  mass,  without  being 
affected  chemically.  The  charge  is  then  run  off,  and  matte 
introduced  upon  the  heated  silicate,  which  forms  the  flux 
for  the  new  charge. — T.  St. 

Gold  ;  Process  for  sating from  sand.     G.  H.  Hamilton, 

Oregon  City,  Oreg.  U.S.  Pat.  1,104,112,  July  21,  1914  ; 
date  of  appl.,  Oct.  18,  1912. 

The  thoroughly  dried  sand  is  passed  through  a  fin 
screen  and  then  through  a  device  which  is  agitated  so 
as  to  force  the  finest  powdered  gold  through  fine  bolting 
'cloth.— A.  S. 

Ores ;    Means  for    and    process    of   treating .     F.    P. 

Arnold,  Carbondale,  Pa.,  and  G.  F.  Wedeman,  Washing- 
ton. D.C.  U.S.  Pats.  1,104,239  and  1,104,287.  July  21, 
1914  ;  dates  of  appl.,  May  23  and  Feb.  12,  1914, 

(1.)  A   receptacle   is   mounted   on   hollow  trunnions  so 
that  it  can  be  revolved.     The  trunnions  have  detachable 
covers   and   means   are   provided   for   closing  their  innei 
ends.     The  ore  is  fed  into  the  receptacle  from  a  hoppci 
which  can  be  moved  longitudinally  into  and  out  of  one 
of  the  trunnions  and  means  are  provided  for  supplying 
neutralising  agents  to  the  ore.     Through  the  other  trun- 
nion passes  a  pipe  for  supplying  a  highly  heated  gas  tr 
the   receptacle   and   fitted   with   a   connection   for   with 
drawing  the  reaction-gases  charged  with  "  valui  - 
Live  steam  is  expanded,  the  condensed  water  drawn  off 
and  the  dry  steam  superheated  and   passed  through    . 
charge  of  comminuted  ore  impregnated  with  a  neutralism 
a«ent  composed  of  sodium   bicarbonate,   caustic  potas] 
and  sodium  chloride,  the  ore  being  heated  and    ag 
and  the  effluent  gases  arrested  and  condensed. — A.  S. 

Metallurgical  method  [for  titaniferous  iron  ore].  A.  .1 
Rossi,  Niagara  Falls,  N.Y.,  Assignor  to  The  Titaniim 
Allov  Manufacturing  Co.,  New  York.  U.S.  Pat 
1,104,317,  July  21,  1914;  date  of  appl.,  April  10,  1914 

Iron  ore  containing  not  less  than  3%  of  titanic  oxide  i 
smelted    below    1700°  C.  with  carbon  and  with  mar.gan 
ferous  iron  ore  containing  a  quantity  of  mangani 
amounting  to  not  less  than  10°o  of  the  titanic  oxide. — A.  S 

Electrolyte  for  use  in  electro-metallurgical  processes.  N.  H.  A 
Dckker.     First  Addition,  dated  March  3,  1913,  to  F 
'     Pat.  457,816.  July  22,  1912  (this  J.,  1913,  662). 
Two  mols.  of  an  alkali  or  alkaline-earth  sulphate  to  or 
of   zinc   sulphate   are   employed   in   the   electrolyte,   tl 
additional  molecule  of  the  alkali  or  alkaline-earth  0  >■ 
pound  forming  sulphuric  acid  and  oxygen  in  th< 
compartment    and  alkali  or  alkaline-earth  hydros 
the  cathode  compartment.     The  hydroxide  reacts  with  t) 
metallic   sulphate,    precipitating   zinc   hydroxide  and  r 
forming  the  alkali  or  alkaline-earth  sulphate. — B.  X. 

i    Copper,  lead,  and  zinc  :  Separation  of froi 

or  oxide  ores  or  metallurgical  product".      W.  Borchers  ai 
W.  Menzel.     tier.  Pat.  275,904,  July  29,  1913. 
Sulphide    ores    containing    copper,    lead,    and   zinc   a 

]    roasted    to    produce    oxides,    which    are   smelted   in   1 1 
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■  Nvtrii-  furnace  with  tin-  requisite  addition  of  carl 

■Utter;  the  volatilised  fcino  and  load  arc  collected  in  a 

ition  >»f  siil |ih iiru-  acid,  nr  a  mixture  of  Bulphuric  and 

sulphurous  acids  such  a-  is  obtained  by  passing  the  gases 

from  the  roasting  furnace  into  water.     The  zinc  dissolves 

whilst   the  load   is  found  in  the  residue.     Oxide  ores  are 

.1   with  sulphide  ores  and   then   roasted  as  described 

-T.  P.  13. 

.  mi./  apparatus  fur  the  mannfacturi   of . 

\  I  Maccallum.  Phocnixvillc,  Assignor  to  F.  P.  Norris, 
I'h  onixville,  and  The  Pha-nix  Iron  Co.,  Philadelphia. 
Reissue  No.  13,782,  Jul>  28,  1914,  of  U.S.  Pat.  1,057,564, 
Ipril  I,  1913.     Date  of  appl.,  May  26,  19U. 

lis  J.,  1913,  492.—  T.  1'.  li. 

Briquetting  \V.   Mathesius,   Charlotten- 

burg,  Germany  U.S.  Pat.  1,104,124,  Julv  21,  1914. 
Date  of  appl.,  July  22,  MUX 

Sei  Fr.  Pat.  460,954  of  1913  ;  this  J.,  1914,  85.— T.  F.  B. 

Hare  metals  such  us-  thallium  and  radioactive  metals   from 

"  -  ;  Means  for  tin  extraction  of and  produt  tion 

of  a  white  pigment.  E.  C.  R.  Marks,  London.  Prom 
Deutsche  Fclscn  <>il  Ges.  Franzen  und  Co.,  Berlin. 
Kul-.  Pat  16,892,  July  23,  1913. 

:    Pat.  264,526  of  1912  ;  this  J.,  1913,  1078.— T.  F.  B. 

'kloridizing  ores  and   residues;    Process   of .     A.    D. 

Lcdouy.  New  York.  Eng.  Pat.  17,411,  Julv  29,  1913. 
Dndei  Int.  Conv.,  Aug.  13,  1912. 

■^r.  Fr.  Pat.  460,579  of  1913  :  this  J.,  1914,  88.— T.  F   B. 

Furnaces  ;    Electric .     W.    X     Crafts,    Oberlin,    Ohio, 

1   S.A.     Kng.  Pat.  18,072,  Aug.  8,  1913. 

Pat.  l,069,923of  1913;  tins  J.,  1913,915.— T.F.B. 


furnace  ;     Eh  rim- .     E       Stassano,      Turip.      Italy. 

I 'at.     U0.-i.S59,    Ans;.    4,    1914.     Date    of    appl., 
16,  1913. 

.    Pat.  22,723  of  1913  ;  this  J.,  1914,  89.— T.  F.  B. 

parMce;    Electric .     X.    Testrup,    London,    and    T. 

Uighy.  Dumfries,  Assignors  to  Wetcarbonizing,  Ltd.. 
London.  U.S.  Pat.  1,106,166,  Aug.  4.  1914.  Date  of 
appl..  Dee.  6,   1911. 

g.  Pat.  19.923  of  1911  :  this  J..  1913,  93.— T.  F.  B. 

ini  and  high  percentage  alloys  thereof ;  Manufacture 

»f .     C.  A.  Keller,  Patis.     Eng.  Pat.  23,566,  Oct.  IT. 

1913.     Under  Int.  Conv..  Oct.  21,  1912 

ee  Fr.  Tat.  461,098  of  1912  ;  this  J.,  1914,  204.— T.  F.  B 

riling    process.     T.     R.     Davidson.     Westmount. 
Canada.     U.S.  Pat.  1.104.197.  July  21,  1914.     Date  of 
.  July  11.  1913. 

ee  Eng.  Pat.  16,554  of  1913  ;  this  J..  1914.  355.— T.  F.  B. 

ting-furnace.     K.  J.  Beskow  and  A.  Ramen,  Helsing- 
3l     In.      US.    Pat.     1.104,288.    July    21,    1914. 
appl.,  Aug.  18,  1910. 
UBag.  Pat.  12.214  of  1911  ;  this.  I..  1911,  1457.— T.  F.  B. 


[ten-hearth  furnace  ;  Regenerative .     T.  B.  Ronerson, 

Toller.  w.     U.S.  Pat.  1,104,448,  July  21,  1914. 

appl.,  Feb.  24.  1914. 

Pat.  10,853  of  1913  ;  this  J.,  1913, 1116.— T.F.B. 

lagnelic    separator.     H.    J.    H.    Nathorst,    Malmb 
Sweden.     U.S.  Pat.  1,105,293,  July  28.  1914. 
ee  Kng.  Pat   8485  of  1913  ;  this  J.,  1913,  1116.— T.  F.  B. 

|  lul-pro  >fing   product*.     Ger.    Pat     276,122.     See    XIII. 
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A7"  'troth* miral  reactions  n  which  thi  current  passt  I  to  the 
il<  tmli/ti  through  a  gas  tpacc.  Haber.  Chom.-Zoit., 
1914.  38,  696. 

To  determine  whether  the  existence  of  an  oxidisin 
redaoina  phase,  I   ions  and  the 

material  of  the  electrode,  i>  essential  for  the  oxidation  or 
reduction  of  depolarisers,  a  current   was  passed  thr 
dilute  sulphuric  acid  between  an  ordinary  electrode  and  a 
cathode  arranged  in  an  evacuated  gaa  Bpace.     The  gases  in 
the  cathode  Bpace  wen    analysed   and   found   to  contain 
more  hydrogen  than  would  I"    expected  from  Farad 
law.     The  oxidation  products,  persulphuric     id  and  ' 
acidi  were  found  in  the  electrolyte     The  effects  of  coi 
t  rat  ion.  temperature,  duration  of  experiment,  and  strength 
of  current  were  studied.—  A.  T.  L. 

Resistivities  of  glass  and  fused  silica  at  high  '•<•■ 
Campbell.     Sei    VI II. 

Report  of  National  Physical  Laboratory.     [Standard  cells.] 
Sa   XXIII. 


Patents. 

Anodet  of  massivi    manganese  peroxide;    Manufacture  of 

.     Siemens  und  Ualske  A.-G.  and  M.  Until,  Berlin. 

Eng.  Pat.  27,365,  Nov.  27.  1913.     Addition  to  Kng.  Pat. 
005  of  Jan.  9,  1909  (this  J.,  1909,  I  1  16). 

The  decomposition  of  the  manganese  nitrate  is  carried  on 
in  the  mould  in  several  phases,  and  further  quantities  oi 

manganese    nitrate    are    .elded    continuously    during    the 
heating  operation. — B.  X. 

Cettt;    Galvanic .     E.    Achenbach,    Hamburg,    I 

many.     Eng.  Pat.  10,616,  April  29,  1914. 
Magnesia  or  lime  is  added  to  an  alkaline  electrolyte, 
and  heated  to  about   100    C.  for  use  in  a  dry  cell.— B.  X. 


Positive  electrodes  of  alkalim    accumulators;    Preparation 

of  a  mass  for  the .     Svenska  Ackumnlator  Aktie- 

bolaget    Jungner.     Fr.    Pat.    467,311,    Jan.    14,  1914. 
Under  Int.  Conv.,  Jan.  16,  1913. 
The  mass  is  formed  of  higher  oxygen  compounds  of  nickel, 
which  are  reduced  to  a  lower  state  of  oxidation,  before  the 
formation  of  the  accumulator,  by  the  aid  of  a 
liquid  or  gas.     Finely  divided  zinc  or  aluminium  may  be 
mixed  with  the  active  material,  so  that  hydrogen  is  formed 
by  contact  with  the  alkali  of  the  accumulator  or  with  a 
neutral  liquid  ;    or  sugar  may  be  mixed  with  the  111.1 
that   on  immersion  in  water  the  sugar  is  dissolved,  thus 
effecting  the  desired  reduction.  — B.  X. 

Removal   of    water    [by   tleciro-o  mo  is]  from   organic    and 
inorganic  substan  fur  Elektro-Osmose  m.  b.  H., 

Frankfort-on-.Maine.  Germany.     Eng-  Pat.  6993, 
19,  1914.     Under  Int.  Conv.,  June  -'.  1913. 
The  substance  is  sub-divided  as  finely  as  possible  in  the 
presence  of  an  electrolyte  before  treatment,  the  operation 
heme  carried  so  far  and  the  quantity  of  added  electrolyte 
such  that  the  degree  of  dispersion  (fineness  of  subdivision) 
of  the  solid  approaches  the  maximum  value  as  near: 
possible. — B.  X. 

Organic  or   inorganic   substances;     Removal  of   icaler  [by 

electro-osmosis]    from .     Ges.     fur    ElcKtro-Osmose 

m.  b.  H.,  Frankfort-on- Maine.  Germany.  Eng.  Pat. 
6995.  March  19.  1914.  Under  Int.  Conv.,  July  -I.  1913. 
Addition  to  Eng.  Pat.  6993  of  1914  (see  preceding  ab- 
stract). 

A  colloid  body,  in  addition  to  the  electrolyte,  is  added  to 

the  material  under  treatment.  -B.  X. 
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[Sept.  15,  1914. 


Furnaces;  Admission  of  gas  into  electric  arc .  Elec- 
trodes for  electric  arc  furnaces.  Norsk  Hvdro-Elektrisk 
Kva?lstofaktieselskab."  Fr.  Pats.  466,961'  and  466,962, 
Jan.  3,  19U.  Under  Int.  Conv.,  Jan.  17,  1913. 
(1)  The  air,  or  other  gas.  is  supplied  through  the  walls 
of  the  furnace  into  the  arc,  spret  d  into  a  disc-like  form, 
by  means  of  channels  arranged  in  the  forms  of  frustums 
of  cones,  the  latter  having  a  common  base  in  the  plane 
of  the  disc  flame.  The  channels,  which  communicate 
in  groups  with  annular  distributing  chambers,  are 
narrowed  towards  the  interior  of  the  flame  chamber,  and 
their  position  is  such  that  a  movement  cf  rotation  may  be 
given  to  the  currents  of  air  in  a  direction  opposite  to  that 
of  the  flame  ;  the  external  annular  chambers  may  serve 
to  feed  the  flame  chamber  with  cooler"gas.  (2)  Cross-bars, 
with  arrangements  for  cooling,  are  adapted  to  the  electrodes 
to  prevent  vibration,  and  both  the  electrodes  and  cross- 
bars are  adjustable,  the  former  longitudinally  and  the 
latter  with  respect  to  the  walls  of  the  furnace. — B.  X. 

Metallic    sulphides  :     Electro-technical   application    of   the 

electrical  properties  of .  particularly  for  the  construction 

of  resistances.  G.  Mascarini.  Fr.  Pat.  467.167.  Jan.  9, 
1914.     Under  Int.  Conv.,  Jan.  11,  and  Nov.  5,  1913. 

Metallic  sulphides,  such  as  iron  sidphide,  are  used  for 
the  construction  of  resistances  employed  for  the  automatic 
starting  of  triphase  motors  with  rotary  coils,  and  for  short- 
circuiting  the  rotor  as  soon  as  the  speed  of  the  object  is 
attained. — B.  X. 

Furnace  ;    Electric .     A.    Scott-Hansen,    Assignor   to 

Xorsk  Hydro-Elektrisk  Kvaelstofaktieselskab.  Chris- 
tiania.  U.S.  Pat.  1,096,321,  May  12.  1914.  Date  of 
appl.,  Jan.   6,   1914. 

See  Fr.  Pat.  466,961  of  1913  ;    preceding.— T.  F.  B. 

Ozone-producer.     H.   A.   Thomson,   Assienor  to  Scientific 
-  Treatments.     Ltd.,     Glasgow.     U.S.  "  Pat.     1.105.717, 
Aug.  4,  1914.     Date  of  appl.,  Aug.  5,  1912. 

See  Eng.  Pat.  18,626  of  1911  ;  this  J.,  1912,  252.— T.  F.  B. 

Electrode    masses    in    alkaline    accumulators,    composed    of 
oxygen  compounds  of  nickel ;    Process  for  regenerating 

the  positive .      Svenska  Ackumulator  Aktiebolaget 

Jungner.  Fr.  Pat.  466,543.  Dec.  24.  1913.  Under  Int. 
Conv.,  Jan.   16.   1913. 

See  Eng.  Pat.  72  oi  1914  ;    this  J..  1914.  796.— T.  F.  B. 

Electrolytic    and    electrochemical    process   for    de-gumming 
textile  plants.     Fr.   Pat.  466,555.     See  V. 


XII.— FATS;    OILS;    WAXES. 

Fats;     Determination    of    the    iodine    value    of .     S. 

Weiser    and    H.    G.     Donath.     Z.     Untersuch.    Xahr. 
Genussm.,  1914,  28,  65 — 73. 

The  iodine  values  of  erucie,  elaidic,  oleic,  ricinoleic  and 
undecylic  acids  as  determined  by  the  methods  of  Hiibl, 
Waller,  Wijs  and  Winkler  were  practically  concordant. 
With  linolic  acid  only  the  iodine  value  obtained  by 
Winkler's  method  agreed  with  theory,  the  other  methods 
giving  too  high  results.  The  iodine  values  of  crotonic, 
tiglic  and  cinnamic  acids  could  not  be  determined  by  the 
methods  of  Hiibl.  Waller  and  Wijs.  whereas  nearly- 
theoretical  results  were  given  by  Winkler's  method. 
(Pharmacop.  Hungarica.  1909,  XL).  From  01  to  0-5  grm. 
of  the  fat  is  dissolved  in  10  c.c.  of  carbon  tetrachloride, 
and  50  c.c.  of  Winkler's  solution  [N/10  potassium  bromate 
solution  containing  1  to  1-5  grm.  of  potassium  bromide 
and  10  c.c.  of  10%  hydrochloric  acid)  are  added.  After 
30  mins.  to  2  hours  (according  to  the  iodine  value)  10  c.c. 
of  10%  potassium  iodide  solution  are  added,  and  the 
liberated  iodine  titrated  with  thiosulphate  solution  (see 
also  this  J.,   1914,  651).— C.  A.  M. 


Shea  butter  and  moicah  fat  :   Unsaponifiable  matter  of . 

P.    Berg   and   J.    Angerhausen.     Z.    Untersuch.    Xahr. 
Genussm.,  1914,  28,  73—79. 

Three  samples  of  shea  butter  contained  6-3  to  6-8G% 
unsaponifiable  matter,  of  which  0-95  to  2-55%  was  insoluble 
in  alcohol.  The  phytosterol  (009  to  012%)  melted  at 
1523 — 1533  C.  Mowrah  fat  (2  samples)  contained  1-7 
and  2-2%  unsaponifiable  matter,  with  0-31  and  0-27° , 
insoluble  in  alcohol,  and  0-04  and  0-05%  phytosten.l 
(m.  pt.  1555  C).  After  separation  of  phytosterol  the 
unsaponifiable  matter  of  shea  butter  had  a  specific  rotation 
of  +38-5  to  39-5  and  iodine  value  66-6,  the  corresponding 
values  of  inowrah  fat  unsaponifiable  matter  being  +33-0 
to  35-5  and  iodine  value  68-6.  The  greater  dextro- 
rotation of  this  part  of  the  unsaponifiable  matter  was  the 
only  material  analytical  difference  between  the  two  fats. 
The  presence  of  10%  of  the  dextro-rotatory  portion  of  the 
unsaponifiable  matter  of  shea  butter  had  a  pronounced 
effect  upon  the  refraction  at  405  C,  specific  rotation,  and 
saponification  value  of  the  fat  and  fatty  acids. — C.  A.  It 


Oils;  Hardcnino  [hydrogenation]  of .     Hfipke.  ('hem.- 

Zeit.,  1914,  38,  392. 

The  largest  German  factories  engaged  in  hydrogenating 
oils  are  the  Bremen-Besigheimer  Oelfabriken,  when 
only  edible  fats  are  hardened  to  produce  "  Brebesul, 
and  the  Germania  Oil  Works  at  Emmerich,  which  product- 
only  technical  products  (talgol  and  candelite)  from  whale 
and  fish  oils.  The  hydrogen  used  in  the  Bremen  Work? 
is  obtained  from  water-gas  by  the  iron-contact  process 
of  Jlesserschmitt  at  a  cost  of  about  4  pfg.  per  cb.  m. 
(about  Is.  ljd.  per  1000  cb.  ft,).  According  to  th. 
Customs  returns  the  imports  of  crude  oils,  etc.,  inti 
Bremen  in  1913  were  : — Copra.  37,581  :  palm  and  pain 
kernel  oils,  34,271  ;  arachis  nuts,  28,624  ;  cotton  seed 
82,795  ;  and  sesame  seeds,  28,735  ;  total.  212,006  metri. 
tons,  the  value  of  which  was  estimated  at  M.  50.000.00" 
(nearly  £2,500.000).  Hitherto  soya  bean  oil  has  not  beet 
imported,  although  particularlv  suitable  for  hardenei 
edible  fats.— C.  A.  M. 


Lubricating   oils;     Machine  for    testing at   any  ten 

perature    and.    in    connection    with    surfaces   of  differei 

metals.     P.  M.  E.  Schmitz.     Z.  angew.    Chem.,   191J 

27,  468. 

The   friction   coefficient,    consumption   of  oil,   heat  pr> 

duced.  etc.,  may  be  rapidly  determined  at  20°  to  300°' 

and  at  pressures  of  0  to  200  kilos,   per  sq.  cm.  by  tl 
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Mel shown  in  tho  diagram.     The  (notion  is  applied 

the  surface  of  the  oil  box,  b,  and  the  movable 

of  any  desired  metal),  which  is  mode  rolve  by 

tro-motor  at  n  regulated  speed,  indicated  l.\    the 

of  the  fork,  k,  on  tlic  scale,  m      Tho  tomperature 

I  Mm  lubricant   is  shown  by  a  thermometer  introduced 

I  i     bead  of  the  oil-box,  6,  is  supported   by  a 

nnectod   by   the  wipe,  7,  with  tho  pendulum'   /.. 


the  force  which  moves  thi    pendulum  to  ■  , 
indicated  upon  the  scale,  md  Fthe  pi  plied  to  the 

surface.    1 !.  A.  .\l 

Oil*  :    Ipi  ting  <:.  Baroiok.     I 

Apparatur,   191 t.  1,  209     -'I  I. 
The  material  containing  oil  is  extracted  in  A.  by  vol 
solvent  from  the  tank  B.    The  solution  "f  fat  is  distilled 


k=HQ£±r±5> 


•i*L  «i     T  .  erL  B  a  scale  Pan  into  wnich        ia  °>  and  the  condensed  solvent  returned  from  K  to  the 

le  unrf  to  measure  the  pressure  per  so.  cm..  F,        tank  B,  whilst  water  is  drawn  off  through  45.  46.      i 

sunace  ot  0  upon   the  disc,  a.     The  friction  co-        of  solvent  retained  bv  the  residue  in  A  are  driven  off  bv 


*«  of  the  oil  is  reprsented  by    |,    where  o  repre- 


direct  steam  admitted  through  the  pipe,  10.  An  extraction 
is  finished  in  8  to  10  hours,  and  the  loss  of  solvent  is 
stated  to  be  1  to  li°0  — C.  A.  M. 


(-74 


Cl.  XII—  FATS.   OILS;   WAXES. 


[Sep*.  IT..  Ii>i4. 


Hardened    oils    in    competition    iriih    copra    oil.     E.    W. 
Thompson.     Amor.  Perfumer,  1914,  9,  IS.1. 

"  CoiCPOJ  mi  '"  lard  in  the  United  States  is  now  mainly 
made  from  hydrogenated  cottonseed  oil.  The  total 
acity  of  plant  for  hardening  oils  in  Europe  for  \'.'  14 
is  Estimated  at  1,375,000  barrels  (of  400  lb.),  and  the 
United  States  output  for  1913  at  500.000  barrels.  The 
composition  of  margarine  in  Europe  (1913)  is  estimated 
at  : — Copra  oil.  169,000  :  palm-kernel  oil.  35.lH.X1 :  animal 
fats.  143,500;  and  fluid  oils.  150,000  metric  tons  (2204-6 
lb.).  Copra  oil  is  being  increasingly  used  for  the  purpose. 
and  the  estimated  demand  for  1914  is  250,000  tins,  or 
t  To-thirds  of  the  world's  supply.  Since  1900  the  amount 
of  copra  oil  produced  has  trebled.  Small  quantities  of 
hydrogenated  cottonseed  oil  are  now  used  in  the  manu- 
facture of  margarine  in  Europe. — C.  A.  M. 


Oil  and  soap-boiling  trades  of  Marseilles.  Diplom.  and 
Consular  Report."  No.  5377,  1914.  9—13.  [Od.  7048— 
194.] 

RESPECTING  the  trade  of  Marseilles  in  1913,  Consul-Gen. 
Gurney  refers  in  his  Report  as  follows  to  the  oil,  soap- 
boiling,  glycerin,  etc.,  trades,  and  to  the  hydrogenation  of 
oils. 

The  oil  and  soap-boiling  trades. — The  oil  and  soap  indus- 
tries of  Marseilles  experienced  a  trying  year  in  1913, 
mainly  attributable  to  the  extremely  high  prices  of  oil 
and  raw  materials.  Five  firms  suspended  payment,  while 
two  others  were  taken  over  by  a  British  soap  firm.  During 
the  last  rive  years.  1909-13  the  price  of  copra  oils  has  risen 
from  the  average  of  73  fr.  50  c.  to  108  fr.  SO  c.  per  100  kilos. 
(£1  9s.  to  £2  3s.  per  cwt.).  while  during  the  same  period  the 
price  of  groundnut  (arachis)  oil  rose  from  59  fr.  90 
76  fr.  50c  per  100  kilos.  (£1  4s.  to  £1  10s,  per  cwt  .  At 
one  time  during  1913  copra  and  arachis  oils  even  fetched 
134  and  SS  fr.  per  100 kilos.  (£2  9s.  and  £1  15s.  6d.  per  cwt.) 
respectively.  These  high  prices  compelled  the  soap 
manufacturers  to  try  and  substitute  tallow  for  these  oils. 
and  the  demand  for  tallow  caused  the  price  of  this  article 
to  rise  from  10  to  47  fr.  per  100  kilos.  (4s.  to  18s.  id.  per 
cwt.).  Many  reasons  arc  adduced  for  the  present  high 
prices  of  the  oils  in  question.  The  practical  substitution 
of  the  gold  standard  for  the  silver  one  in  India  brought 
about  an  immediate  rise  in  the  pi  ice  of  oil  seeds.  Arachis 
seed,  which  used  to  sell  at  Marseilles  at  Ss.  per  i  n 
14s.  and  16a.  per  cwt,  It  might  be  thought  that  with  the 
opening  up  and  the  exploitation  of  new  countries  of  pro- 
duction, the  price  of  oleaginous  seeds  would  drop,  but 
with  the  increased  supply  came  increased  demand.  Oils 
were  wanted  for  transformation  into  "  cocose,"  vegetable 
butter,  table  oils.  etc.  Their  use  was  no  longer  conrined 
to  the  manufacture  of  soap,  and  accordingly  demand 
outpaced  supply.  The  following  are  the  figures  of  importa- 
tion of  oils  seeds  at  Marseilles  during  the  last  four  years, 
Thev  show  a  gradual  annual  decrease  : — 1910.  665,679 
tons':  1911.  643.034  tons:  1912,  600,149  tons:  1913. 
589,597  b  -  - 

A  noteworthy. event  of  last  year  was  the  application  to 
these  industries  of  the  hydrogenation  process  whereby 
inferior  oils  are  hardened  and  transformed  so  as  to  take 
the  place  of  fats  in  the  manufacture  of  soap.  The  new 
process  has  not  met  with  a  very  enthusiastic  reception, 
though  it  specially  affects  three  industries,  viz.,  the  pro- 
vision, soap,  and  stearine  industries.  Application  of  the 
process  to  the  provision  trade  is  hindered  by  the  difficulty  t  f 
removing  all  injurious  ingredients.  In  the  manufacture  of 
soap  hydrogenised  ods  are  good  substitutes  for  tallow,  but  so 
long  as  the  price  of  these  substances  remains  at  the  level  of 
that  of  tallow,  there  appears  to  be  no  advantage  in  substitut- 
ingtheformerforthe  latter.  Moreover,  at  present  only  small 
quantities  of  tallow  are  employed  in  the  manufacture  of 
soap,  otherwise  the  soap  would  not  be  sufficiently  soluble. 
It  is  in  the  manufacture  of  steaiine  that  the  hydrogenation 
of  fats  and  oils  is  likely  to  prove  of  the  greatest  utility,  on 
•unt  of  their  richness  in  stearic  acid.  There  are  firms 
already  employing  the  process  in  the  manufacture  of  this 
..rticle  with  very-  satisfactory  results.  All  oils  are  amenable 
to  hydrogenation.  but  the  ones  generally  used  are  thoe> 
inferior  quality,  and  obtainable  at  low  prices,  such  as  fish 


oils.     Fish  oils  are  greatly  sought  after,  on  account  of  their 
cheapness,  but  fish  oil  imported  into  France  has  to  pay  « 
duty  of  6  fr.  per  100  kilos.  (2s.  6d.  per  cwt,).    Attempts  ate 
being  made  to  get  this  duty  abolished,  and  a  bill  to  this 
effect  is  already  before  the  French  Parliament.     This  Bili 
has  the  support  of  the  soap  and  stearine  manufacturers, 
but  is  opposed  by  the  oil  manufacturers.     Meanwhile  the 
Minister  of  Finance  has  stated  that  if  fish  oils  are  granted 
free  entry  into  the  country,  it  may  be  necessary  to  place 
these  oils,  when  hydrogenised.  in  a  special  category,  and 
that  it  may  be  found  expedient  to  put  a  duty  on  them  of 
6   fr.    per    100  kilos.    (2s.    6d.    per   cwt.)   with   compulsory 
declaration  of  origin.     This  announcement  of  the  Minister 
has    caused    profound  dissatisfaction    among    oil    manu- 
facturers.    They    argue     that    oils,    after    having    been 
subjected    to    the    hydrogenation   pro:  ss 
formed    that     it     is    almost     impossible    to   tell 
they    originated,    and    that    hydrogenised    fats    can    be 
given    all    the    characteristics    of    tallow.       Accordingly 
it  will  be  practically  impossible  to  differentiate  1 
purposes  between  hydrogenised  fish  oils  and  oth< : 
gensed   oils,  and   between  tallow   and  hydrogenised  fats 
After  a  long  discussion  the  Marseilles  Chamber  of  Commerce 
has  decided  to  support  the  proposition  of  the  Mil 
Finance  with  regard  to  these  oils.     He  proposes  to  tax 
them  after  hydrogenation.  if  intended  for  industrial  pur- 
poses, to  the  extent  of  9  fr.  per  100  kilos,  (3s,  Od.  per  r»l  i 
maximum  tariff  and  6  fr.  per  100  kilos.  (2s.  6d-  per  cwt.i 
minimum  tariff.     These  are  the  duties  levied  on  cotton  and 
soya  oils  intended  for  soap  manufacture. 

Oil  calces. — The  amount  of  oil  cakes  manufactured  in 
Marseilles    during    1913    was    2^  1.400    tons    as    aaains: 
285,900  in  1912.   a  decrease  of  4,500  tons.     The  follow 
figures  show  that  there  has  been  an  annual  decrease 
1910  :— 1910.  317.000  tons  ;     1911,  312,100  tons;    191: 
285,900  tons  :   1913,  281.400  tons. 

The   ?iciit  ■iorising   and  hardening  of  oih  by 

hydrogenation. — A    British  soap  manufacturing  compam 
are  building  a  factory  in  the  Aygalades  suburb  of  Marseu)e> 
for  the  hardening  of  oils  by  the  hydrogen  pr> 
by  Sabatier.  some  20  years  ago.  and  now  being  adapted  h 
the  industrial  treatment  of  oils.    These  works  will '  ■ 
branch  line  connect  iug  the  main  railway  line  v. 
The  oils  will  be  pumped  up  to  the  works  by  pipes  from  th' 
ships'    tanks.     The   company   have   al> 
business  of  two  old-established  firms  of  soap  boilers,  an* 
will  carry  on  business  under  the  names  of  these  two  firm' 
A  French  firm  of  candle  makers  has  i 
manufactured  hardened  oils  by  the  hydrogenation 
for  the  use  of  their  candle  making  business.     Uj 
present  this  firm  has  only  employed  the  process  in  a  s»al 
way.  but  henceforward  it  will  probably  go  in  la-_ 
the  hydrogenation  of  oils.     The  third  concern  a 
start  here,  also  in  the  Aygalades  suburb,  is  that  of  a 
liability  company  founded  in  London,  with  a  caj 
2.000,000  fr..  and  registered  at  Marseilles  on  Febr 
1914  :      20,000     H>0-fr.     shares     have     been     subscribe 
by  11  shareholders.     As  set  forth  in  its  -  be  aur 

of  the  company  are  to  acquire  all  pa:       - 
to  utilise  all  information  and  inventions  relatir.. 
hydrogenation,  the  solidification,  or  any  other  treatmer 
of  oils.   fats,   or   other 

manufacture,   refine,   prepare,   solidify,   or  treat   in 
manner    soever  all   kinds   of   oils,   fats,   soaps 
cattle  foods  and  all  oleaginous  substances.      The  rise  i 
price   of   copra   oils,   due   to   the   enormous  demand  i> 
edible  coconut  butter,  has  led  to  the  hardening  of  a 
of  oils   by   the   hydrogenation   process  on  a  larg- 
notwithstanding    the    great    initial    cos: 
7,000  to  8,000  tons  are" being  turned  out  week 
and  the  output  may  be  doubled  in  1914.     TL 
by  this  process  have  all  the  qualities  of  copra  oil.  and  ot 
replace  that  oil  in  the  manufacture   of  soap.     Lik' 
oil.  thev  can  absorb  water  (10  to  I-  '  *»P 

which  'contain  60°0  instead     f  72 
qualities.      The  hardness  of  the  hydro- 
high  melting  point)  can  be  increased  by  int 

ss,  the  oils  becoming  as  hard  as  wood.     Be:: 
-  ised  and  neutralised  by  the  hydrogen  pr- 
sorts  of  oils,  hitherto  considered  useless,  even  rancid  < 
smelling  fish  oils,  can  be  treated  satis! 


I      w.vn  .  N  ,17.]  Cu  Xlll.— PAINTS;  PIGMENTS!  VARNISHES  j  RESINS 


candle  makers   are    importing   largely    Jap 

:sh  oil*,  which  they   trr.it    hj    this  pitx  hydro. 

.11'  now   commanding  (hi    high  prices  fetched 

..   but   .;.  .in  unlimited  supply   may  soon  be 

ii  the  market, a  fall  in  price  might  be  expected, yet 

iikI  fur  cop  i'   it  is  hoped  tii.it 

urioas  will  Ih<  maintained.      The  supply  is  not  equal  to  the 

Philippines   are    now    using   copra    very 

tng  .i  shortage.     Marseilles  soap  boilers  still 

•refer    the    copra    oil.     They     fc.ir    that    with    time    the 

ils  may  reappear  in  the  soap, 

■   the  colour  nmv  vary.      II;    i 

isms  become  t onsiderably  darker  in  colour  on   keeping. 

-ting  l-'i'  fr.  |«t  ton     t  e  of  li)13,  is  now 

per  ton. 

copra    in     1913    were 

-    as  compared   with    115.117    tons    in    1912 

tons    in     1911.      The    falling-off    is    to    be 

tttributed     to     the     enormous     rise     in     values    already 

*fsrred  t  ■.      I'ndcr  these  circumstances   the  soap  manu- 

tricted  their  purchases  and  consumption  of 

■oora  oil   to  nd    replaced    this 

ngredient  with  tai  nd  other  raw  materials 

•  hich  could  Ik-  supplied  at  comparatively  cheaper  cost, 
at  which  proved  rather  prejudicial  to  the  standard  quality 
if  Marseilles  soap.  The  crushing  of  copra  was  thus  con- 
iderably  reduced,  and  this  industry  was  not  profitable 
a  1913.  Indeed,  three  of  the  mills  closed  or  went  into 
:  (nidation.  Other  large  mills  making  special  qualities 
i  nfined  oils  for  edible  purposes  such  as       Vegetaline  " 

ned  prolital  I  maintain 

heir  importance. 

Qrouiuinut*. — The   trade   and   crushing   of   groundnuts. 

lecorticatcd  and  in  shell,  continue-  steadily, 

>nd  these  form  the  largest  and  most  important  branch  of 

he  oil-crashing  industry  in  Marseilles.      Imports  for  the 

.•ear    1913    attained    241,882    tons    decorticated    kernels 

-     •     tons  groundnuts  in  shell,  as  compared  with 

tons  ami  120,100  tons  respectively  in  1912,  nearly 

he  whole  of  these  imports  being  crushed  by  local  mills 

iod  the  oils  sold  for  edible  purposes  and  for  the    soap 

odustry.     A   large  portion  of  imports  from  the  Madras 

omandel  coast,  which  in  previi  us  years  all  went 

ap  kettle,  is  now  being  made  suitable  for  edible 

•n-poscs.     This  now  forms  a  special  and  important  trade 

a  Marseilles,  for  French  consumption,  and  also  largely  for 

iport  to  other  countries. 

Sesame    or   gingili    seed. — Imports    for    1913    show    an 

Dcrease  on  the  previous  year,  viz..  26,108  tons  as  against 

>ns  in  1912,  bat  are  considerably  below  1910-11, 

•  hen  the  totals  were  90,979  and  S0.266  tons  respectively. 
■he  reason  given  for  this  diminution  is  the  comparative 
heaper  price  of  groundnut  oils  which  arc  more  largely 
iken  and  appreciated  by  consumers  and  margarine 
uanufacturers. 

CaMor  sted. — The  imports  in  1913  were  25,157  tons,  as 
^mpared  with  16,588  tons  in  1912  and  11,509  tons  in  1911. 
This  branch  of  crushing  has  continued  on  profitable  lines. 
ind  two  leading  crushers  hare  gained  high  reputation  and 
'.n4  *  re*<ly  sale  of  their  standard  qualities,  largely  to  the 
.  rtited  Kingdom. 

■:. — The  glycerin  market  continued  fairly  firm 
aroughout  the  year,  a  slight  downward  tendency  at  the 
*?uuung  of  the  year  being  compensated  by  a  slight  upward 
ft^tDcy  towards  the  close  of  the  year.  The  increasing 
•tihsation  of  oil  residues  for  edible  purposes  is  having, 
lowever,  rather  an  adverse  effect  on  the  production  of 
i  in  Marseilles. 

Patents. 

f«%  mcids  ;  Process  of  decolorising .     G.  Petroff  and 

tn  Fischenko.     Fr.  Pat.  467.1SS,  Jan.  10,  1914. 
fai  fatty  acids  obtained  by  hydrolysing  fats  with  sulpho- 
lc*>"  are  decolorised   bv   exposure   to  a   current   of  air. 

— CL  A.  M. 

tiU .  Process  for  hardening  and  improving  the  odour  of — . 

W.    Herbricht.     Fr.    Pat.    467.777,    Jan.    27,    1914. 
The  fat  is  treated  with  20  to  30°o  of  a  basic  substance, 
•uch  as  milk  of  lime,  or  of  a  solvent,  and  is  then  slowly- 


agitated  with  an  arid  to  liberate  oxj  gen,  which  Mill  hat. bn 
and  deodorise  the  fat.      '  .  A.  M. 


Sulphonated  palmitic  )>"><! 

of .     I.  Levinstein,  Manchcstci      Eni    Pal 

July  19,  1913. 

\  solublx,  misciblc  or  emulsifiable  Bulpho  oompoun 

ined    by    treating    palmitin    or    pabi ■    acid    with 

sulphuric  arid,  in  the  presence  of  a  I  like, 

ible    of    forming    a    Bulpho  ..ml-. 

formed    will    produce    soluble,    misciblc    or    emulaifl 

me-  with  fat,  wax  or  tie  like.     ii,.  salts  of  the  aulpho 
,i  ids  may  be  subsequently  formed.  -B.  N. 


Fats  and  oils;  Process  for  improving 

I  animal  .     \\     E,    Evans,   London. 

From    F.    Gossel,    Stockheim,    Germany.     Eng.    Pat. 
17.510.  July  30,  1913. 

S      Qer.  Pat.  273,069  of  1912 ;  this  J.,  1914,652.— T.  I 


aerating     decolorising     carbon.     Eng.      Pat.      17  432. 
See  IIb. 


XIII.— PAINTS  ;       PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Plastic   masses;   Preparation   of .     J.    Gsell.     <  hcm.- 

Zeit..  1914.  38,  541. 

Condensation  products  are  formed  in  all  reactions  which 
yield    hydroxybenzyl    alcohols    or    aldehyd  from 

resorcinol  and  methylene  chloride  in  the  presence  of 
alkali,  which  produce  dihydroxyhcnzyl  alcohols,  which  on 
further  heating  arc  condensed  to  solid  products.  Again 
by  the  interaction  of  phenol  and  chloroform  in  the  presence 
of  alkali,  hydroxybenxaldehyde  is  obtained  as  primary 
product,  and  this,  by  the  further  action  of  alkali,  is  decom- 
posed into  hydroxy  benzyl  alcohol  and  a'hydroxycarboxylic 
I,  which  condense  as  plastic  masses  when  heated. 
Similar  condensation  products  arc  obtained  by  the  inter- 
action of  phenols  and  ketones  in  the  presence  of  hydro 
chloric  acid.     For  example  solid  sub-'  produced 

by  boiling  SO  c.c.  of  acetone  and  50  grms.  of  resorcinol 
with  3  to  5  c.c.  of  strong  hydrochloric  acid.     Hitherto 
reaction  has  been  regarded  as  a  characteristic  of  aldchvdi  - 
only.— C  A.  M. 


Stick  lac  ;  Xew  alcohol  and  acid  from .      A.  Gascard. 

Comptes  rend.,  1914,  159,  258. 

Bv  treating  stick  lac  with  boiling  95%  alcohol  ti. 
and  the  greater  part  of  the  wax  is  removed.  The  in- 
soluble residue  consists  of  woody  matter  and  the  bodies 
of  the  lac  insect.  Tachardia  form,  gorged  with  colouring 
matter.  On  treating  the  latter  with  boiling  benzene  a 
waxy  substance  is  removed,  which  is  the  ester  of  the  new 
alcohol.  When  purified  by  rccrystallisation  from  benzene 
it  melts  at  94  C.  It  is  insoluble  in  alcohol,  ether, 
and  glacial  acetic  acid,  but  dissolves  in  chloroform  and 
benzene.  The  yield  is  0-4%  of  the  original  stick  lac. 
When  saponified  with  potash  it  yields  a  new  alcohol, 
lacrerol,  C3,H6sO.  crystallising  from  alcohol  in  ! 
shaped  lamella?,  melt  in  j  -  ugly  soluble 

in  cold  alcohol,  ether,  chloroform,  or  benzene  ;  but  readily 
dissolves  in  those  solvents  when  heated.  The  acid  with 
which  this  alcohol  is  combined  in  the  natural  ester  is  also 
new.  Liberated  from  its  calcium  salt  it  crystal 
lamella-,  melting  at  95°— 96°C.  It  has  the  formula 
L'j.H6,0,.  and  has  been  named  lacceroic  acid,  and  is 
closely  allied  to  psvUostearylic  acid.  C„H,tO,.  obtained 
by  Sundwick  from  PsyUa  a'lni.  an  insect  parasitic  on  the 
aider.  The  ester- wax' itself  is.  therefore,  lacceryl  laccer- 
oate,  C3,H630;.C3.Hts. 
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Patents. 

r.''l    lead;    Production    of .     W.     Innes,    Liverpool. 

Eng.  Pat.  16,700,  July  21,  1913. 

A  chamber,  lined  with  refractory  material  and  with 
lower  inclined  side  walls  and  a  flat  base,  is  provided  with 
a  jacket  completely  surrounding  it,  but  with  a  space 
between  the  two.  A  transverse  shaft  is  arranged  at  each 
end  of  the  chamber,  with  sprocket  wheels  mounted  thereon 
carrv  ing  an  endless  chain,  provided  with  blades  or  scrapers 
at  intervals.  The  chain  is  revolved  by  suitable  means, 
so  that  the  blades  scrape  the  bottom  of  the  chamber  ;  the 
blades  are  made  plain  for  half  of  their  width,  and  laterally 
or  longitudinally  curved  for  the  other  half.  Lead  oxide  is 
supplied  to  a  feed  opening  at  the  top  of  the  chamber,  and 
hot  air  or  other  gas  through  a  pipe  to  the  space  between 
the  jacket  and  the  chamber,  for  heating  the  latter.  An 
opening  in  the  bottom  of  the  chamber  is  controlled  by  a 
shutter,  so  that  the  product  may  be  delivered  into  other 
similar  chambers  arranged  in  steps  at  different  elevations, 
and  finallv  into  a  suitable  receiver. — B.  X. 


Lakes  [from  anthracene  dyestuffs]  :  Process  for  producing 

.     Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat. 

464.94S.   Nov.    14,   1913.     Under  Int.  Conv.,  Xov.  21, 
1912,  Jan.  8,  March  20.  July  31,  and  Aug.  4.  1913. 

See  Eng.  Pat,  15,557  of  1913  :  this  J..  1914.  492.  Similar 
lakes  are  obtained  from  l-amino-4-hydroxy-  and  1 -amino- 
2.4-dihvdroxyanthraquinones. — T.  F.  B. 


Paints  suitable  for  wood  and  textiles  ;  Preservative and 

process  of  preparing  them.  Comp.  Francaise  dTnjection 
pour  la  Conservation  des  Bois  et  Tissus.  Fr.  Pat. 
467,113,  Jan.  8,  1914. 

Xeutral  or  basic  pigments  (e.g.  aniline  dye-stuffs)  are 
dissolved  in  preservative  solvents  such  as  petroleum  oil, 
shale  oil,  coal-oils,  "  cresyls  "  (eresols),  etc. — C.  A.  II. 


Rust-proofing  product?.     B.  Zschokkc.     Ger.  Pat.  276,122, 
Dec.  8.  1912. 

A  solution"  of  chromic  acid  or  of  a  salt  which  has  the 
power  to  render  iron  passive,  is  emulsified  with  a  fat  or 
o  1— T.  F.  B. 


Antifouling  jmint  and 
Bromwich.  U.S.  Pat. 
of  appl.,  Jan.  20,  1913. 

SF.EFr.  Pat.  4.53.395  oi  1913 


L.     Collardon, 
1.105.619.   Ausr.   4,   1914. 


this  J.,  1913,  799.— T.  F.  B. 


West 
Date 


Process  for  readily  dissolving  carbohydrates,  proteins,  horn, 

.  etc  ,  by  alkali  com  pounds  of  phenols  and  alkali 
acetate  [Manufacture  of  glut,  varnish,  etc.]  Fr.  Pat. 
167,045.     Sec  XV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Synthetic .     [Preparation  ofisoprem  from 

oil  of  turpentine.]  I.  I.  Andrejew.  Ber.  St.  Petersburg, 
l'nlvtechn.  Inst,  des  Kaisers  Peter  d.  Grossen,  1914,  21, 
313—368.     Chem.  Zentr..  1914.  2,  325    -326. 

An  apparatus  (see  fig.)  for  the  preparation  of  isoprene  by 
the  pvrogenic  decomposition  of  oil  of  turpentine  comprises 
a  still,  a.  a  reflux  condenser,  b,  in  which  warm  water  (at 
50c  C.)  is  circulated,  a  condenser,  c,  cooled  by  ice-water. 
a  receiver,  d,  for  the  crude  isoprene,  and  washing  bottles. 
•  '.<".  i :'".  containing  oil  of  turpentine.  The  decomposition 
of  the  oil  of  turpentine  is  effected  by  means  of  a  platinum 
wire  of  0-2  mm.  diam.,  electrically  heated  to  incandescence, 


Higher  yields  of  isoprene  are  obtained  if  carvene  and 
dipentene  or  aromatic  hydrocarbons  be  added  to  the  oil  of 
turpentine. — A.  S. 

Patents. 

Isoprene  ~;  Process  for  preparing .     I.  Ostromisslenaky. 

Ger.  Pat.  276,185,  March  29,  1913. 

Crude  isoprene  containing  amylenes  is  treated  with  a 
neutral  or  basic  oxidising  agent,  or  with  an  alkali  or 
alkaline-earth  metal,  or  an  alloy  or  amalgam  of  such 
metal,  or  with  a  mixture  of  an  oxidising  agent  and  alkali- 
metal.  Under  these  conditions  amylenes  are  oxidised  01 
polymerised  more  rapidly  than  isoprene,  which  can  be 
separated  from  the  product  of  the  reaction  by  distillation. 
The  process  can  be  carried  out  at  the  ordinary  or  at  a 
higher  temperature,  and  a  solvent  of  the  isoprene  maj  be 
used.— T.  F.  B. 

Vulcanising     indiarubber    solutions    containing    sulphur; 

Processof .     G.  Bernstein,  Paris.     Eng.  Pat.  17,195, 

July  26,  1913.     Under  Int.  Conv.,  July  26,  1912. 

See  Ger.  Pat.  262,708  of  1912  ;  this  J.,  1913,  919.— T.  P.  B. 

Rubber;  Reclaiming .     H.   YV.   Kugler.  Akron,  Ohio, 

U.S.A.  Ena.  Pat.  28.167,  Dec.  6,  1913.  Under  Int. 
Conv.,  Dec.  "20,  1912. 

See  Fr.  Pat,  466,243  of  1913  ;  this  J.,  1914,  605.— T.  F.  B. 


XV. -LEATHER;     BONE;    HORN;    GLUE. 

Galalith  ;    Manufacture  of .      G.  Bonwitt.  Z.  attgew. 

Chem.,  1914,  27,  2. 

Galalith  is  prepared  from  a  specially   pure  casein,  from 
sweet    milk    perfectly    freed   from    fat    by    centrifuging . 
the  casein  is  precipitated  by  rennet,  since  acids  make  ii 
quite  unsuitable.     The  curd  is  drained  and  dried,  forming 
lumps   8 — 12   mm.    thick.     These   are  ground  first  in  ■ 
Muted-roller  mill  then  in  a  porcelain-roller  mill  to  a  grittj 
■meal.     The    meal   is    moistened   with   a   given   quantity 
of  water  and  must  then  be  worked  up  within  12  hours, 
otherwise  it  begins  to  ferment.     The  moist  meal,  coloured 
as  required,  is  worked  up  between  steel  helices  to  a  plastic 
mass    which   is    then    hot-pressed   in   hydraulic    p 
The  pressed  cake  is  hardened  in  a  solution  of  formaldehyde 
of  accurately  adjusted  concentration,  which  is  circulated 
continuously  to  avoid  the  formation  of  paraformaldehyde 
The  length  of  treatment  varies  from  2  to  30  weeks  accord- 
ing to  the  thickness  of  the  articles  ;   the  rooms  an 
and  well   ventilated.     Drying  is  effected  in  a  current  0 
warm  air.     The  hardening  takes  away  the  extreme  brittle 
oess   "f  the  casein  and  imparts  the  qualities  of  nature 
horn.      Galalith  is  a  good  electrical  insulator;    a  plati 
2  mm.  thick  will  resist  16.000  volts.     The  specific  gravity 
is    1-317— 1-35   (celluloid   1-34—1  40)     The  hardn— 
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lluloid  2).  It  resists  oil>  liquids  and  acids  but  is 
iwtiled  b\  alkaline  liquids.  It-  chioi  drawback  ia  iti 
opic  nature;  n  absorbs  30°0  of  its  weight  ol 
rater  in  12  days.  Ii  is  not  elastic  liko  celluloid  and 
then  slightly  bent.  On  account  ol  its  tendency  to  flake 
i  be  worked  so  well  as  celluloid  and  sheets  cannot 
K  prepared  less  than  2  nun.  m  thickness.  It  is  chicflj 
MM  in  the  turning  trade,  and  for  the  manufacture  ol 

luttons nl-.  a  i  i.l  piano-keys ;   il  does  not  turn  vollow. 

—J.  F.  B 

Patents. 

agrnls  :      Manufacture    of    tolublt .     J.     V. 

Johnson,  London.  From  Badisi  ho  inilin  und  Sods 
Fabrik,    Ludwigshafen,    Germany.     Eng.    Pat.    18 

II.    I'M:; 

.'\ti  bai.  tanning  agents  which  are  partly  insoluble  ran  be 

andercd    soluble    by    treatment    with    substances    other 

han  those  mentioned  in  Fng.  Pat.  24.982  of  1912  (this  .1., 

918, 919),?. 3  aromatic  sulphonic  acids  of  a  non  crj  stalline 

hmcter   which    are   soluble   in    water   and   capable    of 

ding  gelatin  (see  Fr.   Pat.   tt>2,t>3o  :    this  J.,   1914, 

Example:     10    parts    of    naphthalene    are    heated 

t  t>  hours  at    150   C.   with    10   parts  "[  sulphuric  acid. 

.fter  cooling  to  100  <'..  2  parts  of  water  and  4-3  parts  of 

:  hydc  arc  added  and  stirred.     Caustic  soda 

lidded  t'll   In  grms.  of  tho  product   require  10  c.c.  ol 

I  caustic  soda  solution  for  neutralisation.     2000  parts 

f   the   paste  are   introduced   slowly   with   warming 

is  of  Bolid  quebracho  extract  in  2000  parts  of 
ater.  Or.  luo  parts  of  solid  quebracho  extract  may  lie 
irred  into  UK)  parts  of  a  warm  concentrated  solution 
f  the  product  obtained  b\  acting  on  sulphonated  cresol 
it h  sulphur  mon, .chloride  (see  Addition  to  Fr.  Pat. 
.    this  .1..   1914,  209).— D.J.  1.. 

arbohytlratrs.    proteins,    horn,    bone,    etc.;     Process 

readily  distilling by  alkali  compounds  of  phenols 

and  alkali  acetates  singly  cr  mixed.  [Manufacture  of 
<ilu>:  varnish,  etc.]  P.  j.  Oontant  and  J.  B.  F.  Perrot. 
Kr.  Pat.  467,045,  Jan.  ti.  lull. 

BE  ground  materia!  {e.g.  100  parts  of  casein)  is  left  in 
^ntact.  say  for  12 — 24  hours,  with  an  aqueous  solution 

00 parts) containing  10%  of  crystallised  sodium  phenoxide 
r  acetate.  The  solution  is  then  filtered  and  treated  with 
n  acid  (e.g.  a  0-2 — 0'3"„  solution  of  sulphuric  acid) 
ad  with  sulphate  or  other  salt  of  aluminium.  The 
;e  thus  obtained  is   washed,  dried,   ground,  and 

ssolved  in  an  alcoholic  solution  of  formic,  lactic  or  acetic 

•id,  or  other  solvent,  and  serves  for  the  preparation  of 

ue,  varnish,  etc. — L.  E. 


XVI.  -SOILS  ;  FERTILISERS. 


G.    Daikuhara.      Bull.    Imp.    Cent.    Agric. 
Exper.  Stat.,  Japan.  1914,  2,  1 — 10. 

HE  acidity  of  soils  is  due  not  only  to  the  presence  of 
■unic  acids  but  also  to  aluminium  and  iron  compounds  : 
ii  latter  are  absorbed  by  the  colloids  in  the  soil,  and  the 

-  •rptuai  compounds  act  injuriously  on  vegetation 
the  liberation  of  acid  aluminium  and  iron  com- 
mods  when  tin-  soil  is  treated  with  fertilisers  containing 
men]  salts.  More  than  three  fourths  of  the  soils  of 
'pan  and  Korea  have  an  acid  reaction  :  those  of  mesozoic 
•rmation  are  the  most  acid,  then  follow  the  tertiary  and 
ibeozoic  soils,  whilst  the  alluvial  soils  arc  the  least  acid. 
o  detect  acidity  in  soils,  5  grms.  are  moistened  in  a  test 
potassium    nitrite   solution    and    the 

«  closed  with  a  plug  of  cotton-wool  from  which  is 
'sjiended    a    strip    of    potassium    iodide-starch    paper. 

■cording  to  the  degree  of  acidity  of  the  soil  a  more  or 
p  blue  coloration  develops  on  the    paper.      The 

idity  may  be  determined  by  treating  100  grms.  of  the 
'1  with  250  c.c.  of  _Y  1  potassium  chloride  solution, 
aking  the  mixture  from  time  to  time  for  5  davs,  then 


drawing  oil  125  c.c  o)  the  supernatant  liquid  and  titral 
it.  « bile  boiling,  with  A   I"  alt  .-  n,.l 

plnli.de. ii  as  indioator.      lie    toil  mixture  is  then  treated 

with   a   furthoi    quantity    of    !_'■ t    Mi.-    potassium 

chloride  solution  and  the  determination  repeated,   tl 
illation-  being  continued  until  tl . 

.HIV    soluble    ,0.1  \\  .     I'     8. 

Manures  i    Recent  ad  tfu   manufachm  ami  .. 

.     \    Stutzei      Chem.-Zeit.,   1914,88,310    311. 

PoTASSrcu  -..ii-  have  recently  been  used  for  the  top 
dressing  ol  ..reals,  and  are  better  adapt..!  than  ka 

for   tins    purpose.     Artificial    oitrogi ipounds   from 

atmospheric  ntrogen — nitrolim,  calcium  nitrate,  ammonia, 
nitric   acid,    and    ures     are   beii  ed  in 

<  ormany.  —I  I.  E.  M. 

Nitrates;  nf to  nitrites  and  ammonia  by 

bacteria.     M.  Klaeser.     Ber.  deutsch.  Botan.  Gi  -..  1914 
32,  .>8— til.     Chem.  Z.nti..  1914,  2,  341. 

Of  28  different   kinds  .,t   bacteria,   27   were  capabli 
reducing  nitrate  ami  causing  an  accumulation  ..1  niti 
.a  ammonia,  or  both,  in  the  nutrient  medium  :   in  present  ■ 
ol    peptone,   the   bacteria   withstood   the   action   of 
quantities    of    nitrite.     The    usual    division    ..f    niti 
reducing   bacteria  into  those  capable  ol   forming   nil 
and   ammonia   respectively    was   found   to   be  incorrect; 
the  nature  of  the  reduction  product  depended  upon  tho 
composition   of  the   nutrient   solution  and   the   reaction 

dity  or  alkalinity  )  developed  then  in.     Salt-  ..f  ... 
aids    produced    an    alkaline    reaction    in    the    medium. 
favouring   the  formation  of   nitrite;    dextrose   produ 
an   acid    reaction,    favouring    the   formation   of   ammonia. 
In  experiments  with  Bac.  subtilis,  tumescent,  and  peta 
the  quantity  of  nitrate  reduced  was  approximately  pro- 
portional  to   the   numbor   of    bacteria    present   during   a 
definite  period. — A.  S. 

X-rays;    Influence  of on   vegetation.     E.   Micgo  and 

H.  t'oupe.     Comptes  rend.,  1914,  159,  338 — 340. 

The  growth  of  Rap)  ><  (radish)  and  I.rpi i 

sativum  (garden  cress)  was  promoted  by  exposure  t  i 
X-rays,  to  an  extent  increasing  with  the  frequency  of 
exposure  and  the  intensity  of  the  radiation,  even  when 
the  intensity  was  such  as  to  injure  animal  tissues.  In 
one  case  (radish)  exposure  increased  the  weight  of  the 
Lave-  bj  46%,  the  bulb  bj   193%,  and  the  total  plant 

.as  compared  with  a  plant  not  expose  1.  The  radia- 
tion affected  slightly  the  morphology  and  anatomical 
structure  of  the  plants,  producing  in  general  greater 
development  and  better  differentiation  of  the  vascular 
and  supporting  tissues.  —  I.  H.  L. 

Hydrocyanic    acid    and    its  horticulture.     P.    P. 

nt  and  F.  C.  Edwards.  (Gardeners  Chronicle, 
July  2.")th.  1914.)  Pharmaceutical  J.,  1914,  93,  193— 
194. 

In  us:ng  hydrocyanic  acid  for  fumigation  it  is  necessary 
to  use  pure  materials  to  avoid  the  production 
(carbon  monoxide,  sulphur  dioxide,  etc.)  capable  of  lolling 
the  plants.  The  authors  recommend  the  use  of  phosphoric 
acid  as  being  less  liable  to  reduction  than  sulphuric  arid. 
In  carrying  out  the  fumigation  it  is  desirable  to  avoid  the 
•  excessive  quantities  o  !  aim  rather  at  longer 

exposure  to  smaller  quantities.  The  plant-  and  atmos- 
phere must  be  dry  and  the  temperature  not  above  60°  F. 
(15-5°  C).  The  fumigation  should  be  performed  at  dn.-k 
when  the  plants  have  ceased  active  assimilation.  The 
amount  required  under  such  conditions  is  about  £  oz. 
sodium  cyanide  with  phosphoric  acid  per  1000  cu.  ft.  for 
gn  en  aphis,  about  \  oz.  tor  black  or  white  aphis,  thrips  and 
scale,  and  about  1  oz.  to  2  oz.  for  mealy  bug  and  red  spider. 
The  effect  of  the  process  on  a  number  of  plants  was  as 
follows  : — 

Plants  uninjured  by  phosphoric  cyanide  process,  2  oz.  to 
1000  cubic  ft.  : — Anthuriums  (one  in  flower),  AmaruBu 
(voung  rrrowths),  Anthericum,  Adiantum  cuneatum, 
AbutUon  Savilzii,  Acacia  dealbata,  Asplenium  bulbijirum, 
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AUamanda,  Azalea  indica,  Acalypha  hispida,  Bouvardia, 
Cubit, Hi.  Veitchii,  Crotons,  Cattleya  labiata,  Chrysanthe- 
mums, Cinerarias,  Celo-ia  pyramiaalis,  Carnations,  Olivia, 
Cyperus  aliemifolius,  Cactus,   Centropogon,   Cypripedium 

(in  flower),  Draccena,  I><  ndrobium  formosum,  Dieffenbachia, 
Eucharis  grandiflora,  Eucalyptus  Globulus,  Eulalia  japonica, 
Epidendron,  Fuchsias,  Francoa  ramoaa,  Filtonia,  Gar- 
denias, Gesneria,  Gloxinia  (in  flower),  Habroihamnus, 
Humea  degans,  Ixora.  Impatient  Sullani,  Lomaria  gibba, 
Musa  ( 'avendishii,  .Marguerite  Mrs.  F.  Sander,  Nephrolepis, 
Orange,  Oncidiums,  Pancratium  fragrant,  Palms,  Poin- 
settias,  Panieum  plicatum,  Pilea  muscosa,  Pandanus 
Veitchii,  Rondoletia,  Strobilanthes  Dycrianus,  Stephanotis, 
Selaginellas,  Tradescantias.  Plants  showing  injury  by 
phosphoric-cyanide  process,  2  oz.  to  1000  cubic  ft.  : — 
Adiantum  ciimatum,  young  fronds  slightly  damaged ; 
Asparagus  plumosus  and  Asparagus  Sprengeri,  young 
growths,  slightly  damaged  ;  Begonia  Gloire  de  Lorraine, 
slight  dropping  of  flower,  foliage  uninjured  ;  lirowallia; 
tips  scorched  slightly ;  Coleus  thyrsioideus,  defoliated , 
Cyclamens  in  flower,  some  flowers  slightly  damaged ; 
Heliotrope,  badly  damaged  ;  Jamaica  peppers,  slightly 
scorched  ;  Mimosa  pudica,  leaves  dropped  after  a  week  ; 
Machaya  bella,  slightly  scorched ;  Marguerite  Mrs.  F. 
Sanders,  tips  scorched  ;  Salvia  BetheUii,  tips  scorched  ; 
Tacsonia,  slightly  injured ;  Coelogyne  cristata,  foliage 
injured  slightly ;  Odontoglossum,  leaves  marked  near 
tip.— \V.  H.  P. 

Government  Laboratory.     Report  of  Principal  Chemist  for 
year  ended  March  31,  1914.     See  XXIII. 

Patents. 

Phosphates  ;    Process   of  rendering   soluble    insoluble . 

W.  S.  Landis,  Niagara  Falls,  Ontario,  Assignor  to 
American  Cyanamid  Co.,  Nashville,  Tenn.  U.S.  Pat. 
1,103,059,  July  14,  1914  ;  date  of  appl.,  July  12,  1913. 

A  finely-divided  mixture  of  phosphate  rock,  a  soluble 
sodium  salt,  water,  and  carbon  is  burnt  on  a  perforated 
grate  before  the  salt  has  crystallised  to  an  appreciable 
extent  Air  is  blown  through  the  mass  during  the  burning 
operation  and  the  product  is  finely  ground. — A.  S. 

Fertiliser  and  process  of  prodming  the  same.  F.  S.  Wash- 
burn, Nashville,  Tenn.  U.S.  Pat.  1,103,115,  July  14, 
1914  ;    date  of  appl.,  M^^ch  13,  1914. 

An  amorphous  light-coloured  fertiliser  consisting  essen- 
tially of  ammonium  phosphate  mixed  with  small  quantities 
of  aluminium  and  iron  phosphates,  and  practically  devoid 
of  constituents  not  available  as  a  plant  food,  is  prepared 
by  treating  phosphate  rock  with  sulphuric  acid,  and  adding 
the  resulting  crude  solution  of  phosphoric  acid  to  a  solution 
containing  excess  of  ammonia,  e.g.  to  a  solution  of  mono- 
ammonium  phosphate  containing  di-ammonium  phosphate. 

— A.  S. 

Fertilising  compound.  T.  L.  Willson  and  M.  M.  Haff, 
Ottawa,  Assignors  to  Southern  Investment  Co.  of 
Canada.  Ltd.,  Montreal,  Canada.  U.S.  Pat.  1,103,910, 
July  14,  1914  ;  date  of  appl.,  Dec.  IS,  1911. 

A  powder  formed  "  from  a  fused  mass  containing  an 
alkali  and  a  phosphate  enriched  with  vapours  of  potash, 
phosphoric  acid,  and  ammonia." — A.  S. 

Manure-stuff ;  Non-hygroscopic and  )rrocess  of  making 

same.  H.  Stoltzenberg,  Breslau,  Assignor  to  Melasse- 
Schlempe  G.  m.  b.  H.,  Berlin.  U.S.  Pat.  1,104,326, 
July  21,  1914.     Date  of  appl.,  July  7,  1913. 

See  Fr.  Pat.  459,872  of  1913  ;  this  J.,  1913,  1165.— T.  F.  B. 

Peat;  Treatment  of for  mannrial  and  other  purposes. 

W.  B.  Bottomley,  London.  U.S.  Pat.  1,106,275,  Aug.  4, 
1914.     Date  of  appl.,  July  15,  1913. 

See  Eng.  Pat,  17,487  of  1912  ;  this  J.,  1913,  878.— T.  F.  B. 

Use    of  chlorophyll    extracts    as  fuel.     Fr.    Pat.    460,985. 
See  Ha. 


Method  of  treating  garbage  and  seumge  sludge.     U.S.  Pat. 
1,102,532.     See  XIXb. 
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Dri/ing  beet  slices  ;  Heat  lost  in .     F.  R.  Janak.     Deut. 

Zuckerind.,   1914,  39,  641. 

If  325,000  kilos,  of  wet  pressed  beet  slices  containing  14% 
of  dry  substance  bo  desiccated  to  a  product  containing 
90%  of  dry  substance,  the  heat  required  is  as  follows; 
used  in  the  actual  operation  of  drying,  176,000,000  cals. ;  lust 
with  the  evaporated  water  pa5sing  into  the  Hue,  24,840,000  ; 
lost  with  the  fuel  flue  gases,  54,000,000  ;  lost  with  the  hut 
slices  on  their  removal,  4,500,000  ;  lost  in  the  furnace 
ashes,  3,000,(100  ;  total  262.340,000  cals.  Efforts  should  In 
made  to  utilise  the  heat  escaping  into  the  flue  with  the 
evaporated  water  and  the  furnace  gases  either  in  the 
slice  desiccation  apparatus  or  in  a  juice  or  syrup-hoatar, 
whilst  the  evaporated  water  passing  into  the  flue  might 
be  condensed  to  give  an  oil-free  water  suitable  for  feeding 
to  the  boilers. — J.  P.  0. 

Sucrose  ;  Comparative  study  of  different  methods  of  determin  ■ 

ing by  double  polarisation.     R.  Gillet.     Bull.  Assoc. 

Chim.  Sucr.,  1914,  31,  992—1033. 

Alkaline  direct  polarisation.  The  Clerget  and  Herzfold 
methods,  involving  alkaline  direct  polarisation  anil  acid 
inversion  polarisation,  cannot  give  accurate  results  on 
account  of  the.  interference  of  the  optically  active  amino- 
acids.  Acid  direct  polarisation.  The  use  of  hydroi 
acid  and  urea,  as  recommended  by  Andrlik  (this  J,  1911, 
63)  gives  accurate  results  in  the  case  of  beet  molasses, 
but  is  not  practical,  by  reason  of  the  rapidity  with  which 
it  is  necessary  to  work  in  order  that  the  sucrose  may  not 
be  affected  by  inversion  due  to  the  acid.  With  sulphurous 
acid,  however,  following  the  directions  of  Pellet  and 
Ogilvie  (this  J.,  1912,  1195)  exactly  the  same  result  is 
obtained  as  in  the  Andrlik  modification,  while  manipulation 
is  easy.  Neutral  double  polarisation.  Theoretically,  the 
modification  elaborated  by  Saillard  (this  J.,  1913,  836)  is 
faultless,  but  practically  it  is  difficult  to  operate,  and 
cannot  be  recommended  for  routine  factory  work.  Hydro- 
lysis with  invertase.  Following  the  procedure  devised  by 
Ogilvie  (this  J.,  1911,  62)  results  agreeing  closely  with 
those  found  by  the  Pellet  and  Andrlik  modifications  ware 
found.  As  the  result  of  a  number  of  determinations  with 
beet  molasses  it  is  concluded  that  the  most  accurate  and 
also  the  most  practical  method  is  that  of  Pellet  using 
sulphurous  acid  in  excess  for  making  the  direct  polarisation. 

-J.  P.  0. 

Action   of  some  amylases  on  dextrins.     Gruzewska.    &<« 
XVIII. 

Government    Laboratory.        Report    of   Principal   Chemist 
for  year  ended  March  31,  1914.     See  XXIII. 


Wood  ;  Steaming  of  - 


Heuscr.    See  V. 


Patents. 


[Sugar.]     Diffusion   process  and  apparatus.     L.   Naudot 

Fr.  Pat.  466,590,  March  6,  1913. 
In  a  diffusion  apparatus  with  forced  circulation  (sea  Fr 
Pat.  329,139  of  1903  ;  this  J.,  1903,  1008)  the  juice  fron 
a  cell  is  forced  into  a  vessel  from  which  it  can  ho  made  t' 
flow,  without  passing  through  the  heater,  to  the  pip. 
conveving  the  hot  juice  used  for  displacement,  which  i: 
thus  delivered  in  constant  volume  and  at  a  relatively  bigl 
temperature. — O.  E.  M. 

Syrups  ;  Product  far  the  refining  of ,  which  iff' 

simidtaneous  deeolorisation,  defecation,  and  clarificntioi 

P.  Lagrange.     First  Addition,  dated  March  4,  18 

Fr.  Pat,  459,213,  Aug.  29,  1912  (this  J.,  19J3,  1166). 

To  regenerate  the  spent  product,  it  is  susponded  in  wa>t< 

and  treated  with  a  solution  of   1.5—20  parts  of  sodmi 

hypochlorite  per  100  parts  of  dry  product,  and  withhydr 
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ehloric  ai  ill,  the  latti  i   being  added  in  Bmall  portions  with 

Mi.,  whole  is  then   made  alkal with   milk  oi 

lime;  the  hyilrated  calcium  phosphate  and  alumina  thus 
■mi   with    the   charcoal   still   in   suspension 
i  i.i   which  and  washed  f^i 

fin  ill.  i  quantit  v  oi  a\  i  up,     L.  E. 

Ipparatus  for  t/n   rapid  evaporation  of 

/trensuri  and  with  imtill  differences  of  jn 
■    effects,  permitting  complct*    utilisation  of  tht 
icithuut  ,i  condenser.     E.    Portemont.     Fr. 
107,629,  Jan.  19,  191  l. 

it|i|uiratus   comprises  am    number  of  effects  of  which 
the  first  :-  shown.     Each  effect  is  divided  into  compart 
ments.  1.  2,  2  . :!  and 
4.  of  which  1  and  4 
onnected     bj 
the  narrow   tubes,  /. 
■cam  is  ad- 
mitted  b\    tin-  pipe, 
partment,3, 
and  En  bd  steam   by 
.   6,  to  com- 
partment,      1  ;       if 
i  and  b  may 
be  connected  by  the 
branch      pipe      and 
rock.  c.     The    water 
nodensed    in    com- 
partments, 1  and  3. 
the  siphon, 
ami  thence  to  com- 
mitment.   1.  of   the 
Beet.       Tho 
be   treated 
s  admitted    by    the 
to  compart  - 
nent,     2       ascends 
hrough  the  eoneen- 
of    the 
abe  system,  F.  flows 
he  upper  tube 
■  late,    descends 
hrough     the     tube 
vstem.   F  .  to   com- 
nt,     2',     and 
•asses  by  tin-  pipe,  /. 
a  the   next    effect, 
hi   from  the 

a  i- 

intrating  apparatus.     The  vapour  from  the  juice  passes 

the  pipe,  </,  and  branch,  g.  to  compartments.  1  and  2, 

!   the   next   effect,   whilst    part   of   this  vapour   may   be 

thdrawn  by  the  branch,  e,  and  utilised  elsewhere;  the 

-  milarly  withdrawn  from  the  final  effect  is  almost 

aerie  pressure. — L.  E. 

ugar  masses;  Colouring  agent  fur  viscous especially 

making   caramels.     Ungemach 

Els.  Conserven-Fabrik    &   fmport-Ges.      Fr.  Pat. 

31,1913.     L'ndcr  Int.Conv.,  Feb.  25,  1913. 

-  of  tlic>  colouring  matter  and  sugar  or 

•latin  are  dissolved  in  water  and  concentrated  at  as  low 

ossible,  the  product  being  formed  into 

tiring  matter  is  mixed  with  a  quantity 

the  mass   used  for  making  caramels,  the  whole  being 

nto  tablets.     These  tablets  serve  to  colour  sugar 

asses  uniformly  and  to  any  desired  degree. — L.  E. 

(troducts  [adhesirt  |  :  Manufacture  of - 
dikat.   Christiana.      Ens.    Pat.    5146. 
L'nder  Int.  Conv.,  March  1,  1913. 

-  Pat.  1,099,382  of  1914;  this  J.,  1914, 840.— T.F.B. 

gum  ;  Manufacture  of .     C.  V.  Greenwood, 

ids.  Assignor  to  A.' S.  White.  Chicago.      I  .S 
1.105.195,  . I nlv  28.    1!'14:    date  of   appl.,  Feb    23 
1911. 

P  •    5018  of  1910;  this  J.,  1911,  439.— T.  F.  B. 


Germany,     i    3    Pat.  1,10  ■  !8,  191  I.     i 

appl.,  Aug.  IT.  1909 

i  ,    Pat.  112,377  ol  1910  ;  this  J. ,  1910,  1029      T   I     B 

i.iim  i.r  mtti  ila  .  factur- 

ing  A.    I'uiel.    Lc    Uouln  e,  Fran         I 

1,106,335,  Am    i.  I'M  i     Date  ..I  appl.,  Julj  9,  1912, 

Ski  I'.    Pat.  443,275  of  1911 ;  this  J.,  1912, 1002.   -T.F.B. 


Regi  a  Bug.    Pal 

1 1  n. 


17,432. 
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Hops  i  Nitrogenous  constituents  of .     A.  *     I  hapman. 

Chejoo.  Soo.  Trans..  I'.iU.  105,  1895—1907  ,.!., 

I'H.!.  837). 

A  m'mbek  of  samples  of  hops  wen  found  to  contain 
1-72 — t"u  of  nitrogen  oi  which  0-44  —0-9%  was  in  a  form 
soluble  in  hot  water.  The  average  composition  of  the 
soluble  portion  (referred  to  dry  hops)  was  as  follows: — 
Soluble  proteins  and  albumoses,  0-046;  ammonium 
salts  and  amides,  0-100;  amino-substances  0-095; 
and  unclassified  nitrogen  precipitated  by  phosphotungBtic 
acid,  0-218;  unclassified  nitrogen  not  precipitated  by 
phosphotungstic  acid,  and  taken  by  difference,  0-037%. 
Besides  the  compounds  previously  mentioned  (toe.  cit.).  the 
following  have  been  isolated : — Aapartic  acid,  potassium 
nitrate,  and  one  which  was  probably  arginine.  A  trace 
of  an  oily  substance  with  an  odour  very  like  that  of 
coniine  was  also  obtained.  Cultivated  hops  contain  no 
morphine  or.  at  most,  traces  which  can  have  nophj  siological 
-i.nificanee. — L.  E. 

Brewing      water      containing     manganese.     II.      Fiirnrohr. 
Z.  ges.   Brauw.,   1914.  37,  309—372.  381—384. 

The  presence  of  manganese  in  brewing  water  is  undesirable 
since  it  increases  the  protein-content  of  the  wort  and 
thus  also  tends  to  mask  the  hop  flavour  of  the  beer.  The 
water  may  be  freed  from  iron  and  part  of  the  manganese 
by  filtration  and  aeration  in  a  coke  tower  and  then  from 
the  remainder  of  the  manganese  by  addition  of  lime  water. 
This  process  is  unsatisfactory,  however,  sine-  the  carbon 
dioxide-content  of  the  water  is  liable  to  vary  from  day 
to  day,  and  with  addition  of  a  constant  proportion  of  lime 
water  the  alkalinity  of  the  treated  water  would  vary  also. 
The  best  method  for  removing  manganese  from  brewing 
water  is  to  treat  the  latter  with  a  certain  proportion  of 
lime  water,  filter  from  precipitated  lime,  magnesia,  iron 
and  manganese,  and  remove  the  remaining  manganese 
by  filtration  through  a  special  sand  filter  pn  pared  with 
manganese  dioxide. — L.  E. 

Yeasts   and    mould  fungi;     U  as   of   Hi- 
protein    metabolism    of .     F.    Ehrlich.     Z.    angew. 

Chem.,  1914.  27,  48—62. 
A  osNEBAt,  account  of  the  results  of  research 
action  of  yeasts  and  moulds  on  amino-acids  {see  this 

1905.683";    1907,28,480;    I! .Mm    1910,835;    1911, 

231,566:    1912,505,506;    1913,986;    1914,27 

acids  and  alcohols  formed  from  amino-acids  as  by-products 

of  fermentation  (heat.)  give  rise  to  esters  which  Sometil 

largely    determine    the    flavour    and    aroma   of   alcoholic 

beverages.      The    transformation    of    tyrosin    into    tyr 

by  yeast  in   presence  of  sugar  is  practically  quantitative. 

bat  about  15— 20%  of  the! 

chiefly  of  acetic  and  succinic  acids.     Slow  fermentation 

favours  the  formation  of  esters  but  the  most   important 

factor  is  the  type  of  yeast  employed.     Many  nitrogenous 

substances   which   are'  toxic   towards   animals  are  readily 

iked   by    mycoderma-yeasta   and    moulds,    and 
verted  into    innocuous    substani 

cipitated  from  solutions  as  a  flocculent  oxidation-product, 
and  alkaloids  such  as  nicotine  and  quinine  lose  their 
nitrogen  and  are  in  part,  assimilated. — J.  H.  L. 
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Alcoholic  fermentation.     P.    Nottin.     Bull.    Assoc,    (him. 
Sucr.,    1914,  31,  956—959.     (See  this  .1.,    1914,  37.) 

Is  fermentation,  the  yeast  crop  increases  at  first,  and  then 
decreases  slowly  before  fermentation  is  complete.  For 
a  given  amount  of  sugar  consumed,  the  yeast  crop  is 
greater  t  be  li  i  w  er  the  concentration  of  sugar  initially  present. 
The  proportion  of  yeast  crop  to  sugar  fermented  and  the 
rate  at  which  the  carbon  dioxide  escapes  from  the 
fermentation  liquid  are  greatly  affected  by  the  nature  of 
the  glass  of  which  the  fermentation  vessel  is  made. — L.  E. 

Dextrins;    Action  of  some  amylases  on .   Z.  Gruzewska. 

Comptes  rend..   1914,   159,  343—345. 

It  has  already  been  proved  that  pancreatic  amylase 
acts  less  cnergeticalh'  on  glycogen  than  on  starch. 
Similar  differences  were  observed  with  achroo  dextrin  and 
erythro-dextrin  prepared  respectively  from  glycogen  and 
starch  by  the  action  of  hydrogen  peroxide  at  37°  C, 
though  these  dextrins  were  less  rapidly  hydrolysed  than 
their  parent  carbohydrates.  Further  experiments  with 
vegetable  amylase,  Taka  diastase  and  juice  from  snails 
confirmed  the  author's  conclusion  that  glycogen  and 
dextrins  prepared  therefrom  differ  in  constitution  from 
starch  and  its  dextrins. — J.  H.  L. 


Saccharomyceles     (yeasts) ;      Behaviour     of     some to 

inulin.     V.    Grafe   and   V.    Vouk.    Z.    Garungsphvsiol., 
1913,  3,  327—333.     Chem.  Zentr.,  1914,  2,  339. 

Many  kinds  of  Saccharomyces  fermented  pure  solutions  of 
inulin  :  the  organisms  did  not  develop  well.  Yeasts 
incapable  of  fermenting  inulin  were  able  to  assimilate  it. 
.Most  of  the  yeasts  tried  were  able  to  ferment  inulin  in 
chicory  extracts,  i.e.,  in  presence  of  laevnlose  ;  Schwan- 
niomyces  Occident,  was  specially  effective.  In  many 
cases  the  quantity  of  carbon  dioxide  produced  by 
fermentation  was  very  small,  and  substances  of  the  most 
varied  odours  were  formed  in  addition  to  alcohol. — A.  S. 


a-Glucosidase ;      Specific      nature     of .     A. 

J.  Pharm.  Chim.,  1914,  10,  23—26. 


Aubry. 


An  aqueous  extract  of  a  culture  of  Aspergillus  niger, 
exhibiting  strong  hydrolytic  activity  towards  maltose, 
was  without  action  on  n-methylglucoside.  It  is  concluded 
that  maltase  and  a-glucosidase  though  both  present  in 
air-dried  bottom  fermentation  beer  yeast  are  two  distinct 
enzymes  (see  Bourquelot  and  others,  this  J.,  1913,251). 

—J.  H.  L. 


Wines  ;     Volumetric  determination  of  sulphurous  acid  in 

.     L.   Ferre.     Bull.   Assoc.   Chim.   Sucr.,   1914,  31, 

959—963. 

Total  sulphurous  acid. — A  slow  current  of  carbon  dioxide 
is  passed  through  100  c.c.  of  the  wine  acidified  with  2  c.c. 
of  syrupy  phosphoric  acid,  and  then  through  a  reflux 
condenser  (to  retain  all  volatile  products  except  carbon 
dioxide  and  sulphur  dioxide)  to  two  absorption  vessels 
in  series.  The  first  of  these  vessels  contains  40  c.c.  of  a 
solution  of  3-968  grms.  of  iodine  per  litre,  and  the  second 
contains  5  c.c.  of  an  equivalent  solution  of  sodium  thio- 
sulphate. When  all  the  air  has  been  expelled  from  the 
apparatus,  the  wine  is  heated  and  kept  gently  boiling 
for  half  an  hour,  the  current  of  carbon  dioxide  being 
continued.  The  solutions  in  the  two  absorption  vessels 
are  then  united  and  titrated  with  thiosulphate  of  the  same 
strength  as  that  previously  used.  If  n  c.c.  of  thiosulphate 
are  required,  the  sulphur  dioxide-content  of  the  wine  =  1 0[40 
— (n  +  5)]  mgrms.  per  litre.  Combined  sulphurous  acid. — 
100  c.c.  of  the  wine  are  treated  with  n  c.c.  (see  above) 
of  the  iodine  solution  and  then  with  n  c.c.  of  an  equivalent 
solution  of  sodium  arsenite.  Then  if  the  whole  of  the 
sulphurous  acid  is  in  the  free  state,  the  iodine  added 
just  suffices  to  oxidise  it,  and  if  none  of  the  sulphurous 
acid  is  free,  the  arsenite  just  suffices  to  reduce  the  iodine. 
The  wine  is  then  further  treated  as  in  the  previous  case. 

— L.  E. 


Alcohol  from    wood    waste;     Manufacture    of    ethyl . 

Preliminiary    experiments    on    the    hydrolysis    of    vikitt 
srrrv.ee.     F.     W.     Kressmann.     J.    Ind.     En".    Chem 
1914,  6,  625—630. 

The  experiments  were  made  in  a  rotary  digester  con- 
sisting of  a  thin  cast-iron  inner  shell  (5  ft.  long  by  2'.  ft. 
diam),  lined  with  acid-proof  enamel,  and  an  outer  shell 

I  of  steel.  Steam  was  introduced  simultaneously  into  the 
inner  shell  and  the  jacket,  and  the  digester  was  connected 
with  an  enamel-lined  cast-iron  tank  so  that  sulphuric  acid 

j  could  be  introduced  from  the  latter  whilst  the  di^. 
was  under  pressure.  The  vapours  blown  off  at  the  end  of  a 
digestion  were  condensed  in  a  quartz  coil.  The  digester 
was  charged  with  sawdust  equivalent  to  about  loo  II.. 
of  dry  substance  and  with  2  lb.  of  90 — 95%  sulphuric  acid 
diluted  so  that  at  the  end  of  the  digestion  the  amount  of 
water  was  at  least  four  times  the  dry  weight  of  sawdust. 
The  results  are  given  in  curve-diagrams  and  tables. 
The  maximum  yield  of  sugar  was  obtained  at  a  pressure 

i  of  7-5  atmospheres.  Increasing  the  time  of  digestion 
did  not  increase  the  yield  but  so  affected  the  mechanical 

!    condition  of  the  residue  as  greatly  to  increase  the  difficulty 

1  and  cost  of  handling  it  ;  with  sawdust  it  was  most  advan- 
tageous to  blow  off  as  rapidly  as  possible  from  a  pressure  of 
7-5  atmospheres  as  soon  as  that  pressure  was  attained.  From 
22  to  23%  of  the  dry  weight  of  white  spruce  sawdust  was  con- 
verted into  sugar  and  about  70%  of  the  sugar  was  ferment- 
able, giving  a  yield  of  alcohol  equal  to  more  than  91%  of  the 

:    theoretical  quantity.     The  yield  of  acetic  acid  was  about 

!  1-4%  and  that  of  formic  acid  varied  from  0-1  to  0-6°'o 
according  to  the  experimental  conditions. — A.  S. 

Denatured  alcohol  in  the   United  States.     Oil,  Paint,  and 
Drug.  Rep.,  July  27,  1914.     [T.R.] 

The  Committee  on  Ways  and  Means  of  the  United  States 
House  of  Representatives  has  reported  favourably  on  a 
Bill  introduced  by  Representative  Palmer,  the  object 
of  which  is,  briefly,  to  permit  the  manufacture  of  denai  li 

j    alcohol   by  mixing  domestic  and   wood  alcohol  while  in 

;  process  of  distillation.  The  Bill  has  been  drafted  to 
permit  the  utilisation  of  a  new  process  in  respect  to  which 
application  had  been  made  to  the  Commissioner  of 
Internal  Revenue,  it  having  been  discovered  that  existing 
legislation  did  not  cover  such  a  process.  The  process 
in  question  consists  in  passing  the  vapours  obtained 
in  the  distillation  of  wood,  or  similar  vapours  containing 
denaturing   substances,   into   the   usual   apparatus  of  an 

,  ethyl  alcohol  distillery,  so  that  the  ethyl  alcohol  is  mixed 
with    the    denaturant    before    distillation.     The    product 

1  is  called  "  distol,"  and  is  claimed  to  be  very  cheap  and 
suitable  for  industrial  purposes  in  that  it  differs  in  no 
essential  respects  from  what  is  generally  known  as 
denatured  alcohol. 

Distillation;      Theory    of   fractional of    mixtures    of 

water  and  alcohol.  E.  Chenard.  Bull.  Soc.  Chim.,  1!H4. 
15,  646—649. 
A  theoretical  study  of  fractional  condensation.  The 
frequent  removal  of  liquid  during  the  condensation  of 
aqueous-alcoholic  vapours  permits  of  the  most  effective 
separation  of  the  constituents,  and  for  this  reason  the 
condensers  are  those  with  a  large  number  of  successive 
compartments  each  retaining  only  a  small  quantity  of 
liquid.     (Cp.  Hirsch,  this  J.,  1910,  1266.)— J.  H.  L. 

Spirit-':  ;    Procedure  to  be  obserred  in  connection  iritli  tin 

in  manufactures  of on  which  duly  has  not  been  pud 

(Sec.  8  of  the  Finance  Act,  1902).     Memorandum 
pared  by  the  Board  of  Customs  and  Excise 

1.  Any  person  desiring  to  use  spirits  without  paj 
of  duty  in  any  manufacture  carried  on  by  him  Oil 
application  in  writing  to  the  Commissioners  of  008* 
and  Excise  for  authority  to  receive  and  u^.    Bi  <'ji  -firite, 
and  must  prove  to  the  satisfaction  of  the  Commissioned 
that  the  use  of  methylated  spirits  would  be  unsuitable  ol 
detrimental. 

2.  The  applicant  must  give  full  particulars  of  the  situa- 
;    tion  of  the  premises  upon  which  and  the  purpose  f'jr  whirl 
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he  tpii  its  are  i"  !»•  used,  together  with  a  dustu iptioa  of  the 

of  in  inufaoture.      He   nuist   also  state   the  moans 

iv  which  u  is  proposed  in  make  the  spirits  unpotable  before 

rig  use,  and  the  quantity  likelj  to  be  required  in  the 

of  a  year. 

.    person  authorised  to  receive  spirits  on  which 

nt \  liis  not  been  paid  must,  if  so  required  by  the  Com 

is  of  Customs  and   Excise,  provide  upon  his  pre- 

warehouse,  structurally  secure  i"  their  sat  iafaot  ion, 

ml  all  suoh  spirits  received  must  be  deposited  and  retained 

herein  until  delivered  on   proper  notice  to,  and  in  the 

of,   the  Officer.     He   must   also,   if  so  required, 

rovidc  a  room  approved  by  the  Commissioners  in  which 

111st  be  fixed  a  vat  or  other  vessol  of  sufficient  Bize  to 

.Imit  of  at  least  one  hundred  bulk  gallons  of  spirits  being 

■mliTril   unpotable  .it   our  time,   ami   must   also  provide 

in    at'coinmodation    for   the    Officer   of    Customs 

ml  Excise  in  attendance  al   his  premises.     No  charge  is 

stmllv  made  for  the  services  of  this  officer. 

•  -  curity  to  the  satisfaction  of  the  Commissioners  ol 
attorns  and  Excise  must  be  given  for  the  due  removal, 
life  oustody.  and  proper  use  of  the  spirits,  and  the  due 
mervanee  of  all  regulations  and  conditions  made  by  the 
mmissioners. 

"i.  I'lie  substance  or  material  to  be  used  for  the  purpose 
rendering  spirits  unpotable,  and  the  mode  in  which  the 
irits  an-  to  be  rendered  unpotable  must  be  approved  bj 
ie  Commissioners  of  Customs  and  Excise,  and  the  person 
iihonsed  to  receive  spirits  upon  which  duty  has  not  been 
iid  must,  if  so  required  by  the  Commissioners,  provide  a 
irr  to  be  approved  by  them,  and  used  solely  for  storing 
id  keeping  the  substance  or  material  so  approved. 
Ii.  Spirits  which  have  been  rendered  unpotable  under 
ese  regulations  shall  hot  thereafter  be  puritied  in  any 
inner  or  be  recovered  by  distillation  or  any  other  means, 
oept  with  the  express  sanction  of  the  Commissioners  of 
atoms  and  Excise. 


apart   therefrom  is  a  lilter -ban.  c,  supported  in  an  open 
I    on   hooks  and  secured   to  tl.o 


•port  of  Xational   Physical   Laboratory, 
meter*.]     Set    XX  111. 


[Sikes'    hydro- 


istrnment    Laboratory,   Report  of  Princijml  Chemist  for 
year   ended   March   31.    1014.      See   XXIII. 


Patents. 

negar  :     Process    for    the    manufacture    of by    the 

■ippiication  on  a  commercial  scale  of  a  new  mycoderm. 
H.  Boulard.  Paris.  Eng.  Pat.  25,289,  Nov.  5,  1913. 
Under  Int.  Conv.,  June  27,  1913. 

fcre  culture  of  Mycoderma  aceti  Asiaticus  Boulard 
i.  2,  ■  mycoderma  occurring  abundantly  in  the  Far  East, 
irown  in  a  tlask  containing  an  alcoholic  liquid  of  high 
tract-content,  e.g.,  fermented  malt  wort,  containing  a 
»  erms.'of  reducing  sugars  per  litre,  and  the  vinegar  thus 
tamed  is  run.  at  3.V  ('..  for  48  hours,  in  thin  layers  over 
"faces  consisting  of  half-round  sticks  of  green  bamboo, 
uch  are  soon  covered  with  a  thin  layer  of  the  mycoderma. 
etification  may  also  be  effected  in  casks,  in  which  case 
1  litres  of  the  liquid  may  be  added  to  100  litres  of  the 
icgar.  still  containing  the  mycoderma.  in  a  225 — 250- 
t>  cask.  The  cask,  which  is  placed  on  its  side,  should 
re  a  round  opening  of  about  8  em.  diam.  in  the  upper 
ft  of  one  end  and  another  opening  in  the  side.  The 
led  wort  is  thus  acetified  in  12 — 14  days.  Acetification 
i"t  arrested  by  immersion  of  the  mother  of  vinegar  nor 
shaking  the  cask,  as  occurs  with  other  processes. — L.  E. 


I-ictng  ;  Filttr  particularly  adapted  for  use  in . 
-\  J.  Bearman,  London.  Eng.  Pat.  22,698,  Oct.  8,  1913 . 
E  filter  (si  fig,)  is  intended  particularly  for  filtering  the 
rt  as  it  passes  from  the  hop-back  to  the  cooler.  It 
aprises  an  inner  vessel  divided  into  two  compartments 
a  perforated  partition,  c;  the  lower  compartment,  6, 
I  perforated  walls  and  contains  spent  hops  or  other 
ring  material     Around  the  inner  vessel  and  spaced 


cover;  a.  The  filter  is  connected  with  tho  delivery  pipe 
of  the  hop-back  by  means  of  the  junction  passage  in  the 
oover,  a. — A.  S. 

Brewing  apparatus.     G.  B.  Davis,  New  York.     U.S.  Pat. 
1,102,647,  July  7,  1914  ;   date  of  appl.,  Aug.  12,  1912. 

The  apparatus  comprises  a  sieve  and  a  controlling  member, 
and  means  for  bringing  them  together  to  close  the  per- 
forations of  the  sieve,  or  for  spacing  them  apart. — L.  E. 

Still.     B.  S.  Lindsav,  Baltimore,  Md.     U.S.  Pat.  1,100,834, 

June  23,  1914  ;    date  of  appl.,  Sept.  25,  1908. 
The  beer  (wash)  is  passed  through  a  heater  and  vaporiser 
and  the  spent  "  slop  "  from  the  latter  passes  to  a  dryer 
(evaporator).     The  steam  given  off  in  the  evaporator  is 
used  to  heat  the  vaporiser  and  the  heater. — W.  H.  C. 

Distilling    apparatus     C.    T.    Hanna,    Philadelphia,    Pa. 

U.S.Pat.  1,102,910,  July  7,  1914;  date  of  appl.,  April  12, 

1912. 
The  spirit  vapour  passes  upwards  through  a  cylindrical 
conduit  divided  by  partitions  int  j  chambers  and  containim: 
inner  perforated  cylinders  open  below  and  closed  above, 
a  cup  which  is  formed  on  the  top  of  one  cell  forming  a  seal 
for  the  open  bottom  of  the  cell  above.  The  perforated 
cylinders  are  provided  with  flanges  which  act  as  baffles 
compelling  the  vapours  to  pass  inwards  and  outwards 
through  the  perforations.  The  heavier  portions  condense 
and  are  drawn  off  through  dram  pipes,  whilst  the  lighter 
vapours  pass  on  to  a  horizontal  water-cooled  separator 
of  a  similar  type  and  the  spirit  vapours  pass  from  this 
to  a  final  condenser. — W.  H.  C. 

Yeast;    Manufacture  of .     T.   Rui.     First  Addition, 

dated  Dec.  10.  1913,  to  Fr.  Pat.  440,841,  March  2.  1912 
(this  J.,  1912.  834). 
A  mixture  of  125  parts  of  raw  sugar  and  150  of  meal 
(consisting  of  equal  parts  of  rye  and  potato  meal)  is 
treated  with  boiling  water  to  dissolve  the  sugar  and 
felatinise  the  starch.  The  product  is  mixed  at  30  <_. 
with  1000  parts  of  yeast  of  any  origin,  which  has  been 
treated  with  a  small  quantity  of  amyl  acetate  or  '  pine- 
apple ether." — L.  E. 

D   2 
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Marcs,   wine  lees,   tartars,   gritty  matter,  still  crystals,   etc., 
and   any    tartrate    materials  ;     Processes   and    apparatus 
for  treating ,  and  the  recovery,  at  the  ordinary  tem- 
perature, of  the  whole  of  the  tartrates  as  cream  of  tartar 
of  high  purity.     G.  Arrivaut  and  R.  Teyssier.     Fr.  Pat. 
467,413,|March  28,   1913. 
The  material,  contained  in  a  number  of  vessels  arranged 
like    a    diffusion    battery,    is    treat-ed    with    hydrochloric 
arid  and  then  with  water.     The  solution  of  tartaric  acid 
and   potassium  chloride  thus  obtained  is  decolorised,  e.g., 
with  ozone,  and  filtered  ;    it  is  then  treated  with  calcium 
tartrate  whereby  potassium  bitartrate  of  98 — 99%  purity 
is  precipitated.     The  tartaric  acid  remaining  in  solution 
may    be   recovered   as    calcium   tartrate    by    addition   of 
calcium  carbonate. — L.  E. 

Malt  extracts  ;  Process  of  removing  the  bitter  taste  from . 

R.      Wcvermann,      Bamberg.     Germany-     U.S.      Pat. 

1,105,119,  July  28,  1914.     Date  of  appl.,'  March  4,  1914. 
See  Eng.  Pat.  5025  of  1914  ;   this  J.,  1914,  659.— T.  F.  B. 


XIXa.— FOODS. 

Foods  for    infants;    Analysis    and    composition    of  some 

proprietary .     J.   L.   Baker.     Reports  to  the  Local 

Gov.  Board,  1914,  Food  Report  No.  20,  1—83. 
One  hundred  and  six  samples  of  different  brands  of 
proprietary  infants'  foods  were  obtained  from  various 
parts  of  the  country  and  submitted  to  examination ; 
certain  of  these  samples  were  analysed  fully.  The  suit- 
ability of  foods  containing  starch  is  discussed  and  a 
synopsis  is  given  of  the  recorded  evidence  regarding  the 
effect  of  such  foods  on  infants.  Misleading  statements 
in  the  labels  or  advertisements  of  the  foods  are  noted, 
and  suggested  methods  for  exercising  control  over  the  foods 
are  given  together  with  the  regulations  obtaining  in 
other  countries.  Results  of  the  analyses  of  29  of  the  foods 
are  given  in  detail.  Four  of  the  samples  contained  dried 
milk  and  all  contained  sucrose  ;  usually  the  quantity 
of  the  latter  was  small,  but  in  at  least  8  cases  the  sugar 
must  have  been  added,  as  the  amount  varied  from  9-2 
to  16%.  The  fat-content  was  small  in  almost  all  the 
foods/not  exceeding  that  naturally  present  in  the  Hour 
used  ;  the  highest  quantity  of  fat  found  was  16%.  All 
the  samples,  except  two,  contained  appreciable  quantities 
of  unaltered  starch  ;  the  majority  contained  over  60%, 
the  highest  amount  found  being  75%.  Most  of  the  foods 
were  prepared  from  wheat  flour,  but  oat,  banana,  and 
lentil  starches  were  present  in  some  of  the  samples.  The 
proteins  varied  from  1-8  to  24-2%,  and  the  mineral  matters 
from  0-5  to  3-8%.  Many  of  the  foods  contained  sac- 
charifying diastase  whilst  liquefying  diastase  was  present 
i.i  about  one-half  of  the  samples. — W.  P.  S. 

Milk ;    Capillary    analysis    of .     F.     Goppelsroeder. 

Sealed  note  706,  dated  Oct.  26,  1892.     Bull.  Soc.  Ind. 

Mulhouse,  1914,  84,  281—284. 
A  proposal  to  use  capillary  analysis  by  means  of  strips 
of  filter-paper  or  the  like  in  the  examination  of  milk.     A 
bibliography  of  the  authors'  subsequent  publications  on 
the  subject  is  given. — J.  B. 

Proteins  of  wheal  and  rye  ;  Physico-chemical  properties  of 

the .     J.    Groh    and    G.    Freidl.     Biochem.    Zeits., 

1914,  66,  154—164. 
Examination  by  physico-chemical  methods  of  proteins 
oeparated  by  fractionation  from  wheat  and  rye  showed 
that  gliadin"is  the  only  alcohol-soluble  protein  present  in 
wheat  gluten  ;  good  "and  bad  glutens  yield  the  same 
substance.  The  protein  extracted  from  rye  flour  consists 
of  a  mixture  of  substances  which  are  exceedingly  difficult 
to  isolate  ;  rye  flour  does  not  contain  a  protein  identical 
with  the  gliadin  of  wheat  gluten. — W.  P.  S. 

Tea;  Investigations  of  the  manufacture  of .     S.  Sawa- 

mura.     Bull.    Imp.   Cent.   Agric.    Exper.   Stat.,   Japan, 
1914,  2,  75—83. 
Oxydases  are  much  more  sensitive  to  high  temperatures 
than  are  other  enzymes,  such  as  diastase,  and  the  usual 


operation  of  steaming  tea  leaves  must  be  so  regulated  as 
to  kill  only  the  oxidising  enzymes  ;  this  may  be  effected  by 
limiting  the  duration  of  the  steaming  to  about  30  seconds. 
It  is  probable  that  the  remaining  enzymes  play  an  important 
part  in  the  first  stage  of  rolling  tea  leaves  and  that  the 
production  of  a  fine  aroma  is  due  to  their  action.  The 
chief  effect  of  rolling  tea  leaves  is  the  increase  in  the 
quantity  of  readily  soluble  constituents ;  the  rolling 
operation  crushes  the  cells  and  the  liberated  juices  dry 
on  the  surface  of  the  leaves.  Green  tea  is  improved  in 
quality  by  being  fired  at  70°  C.  for  1  hour  ;  black  tea  may 
be  fired  at  80°  C.  When  the  tea.  is  not  strongly  heated, 
the  amount  of  soluble  constituents  increases  but  slightly  ; 
high  temperatures  cause  a  diminution  in  the  quantity 
of  total  soluble  matte:  s.—W.  P.  S. 

Preservatives  ;  Chemical .     Cinnamic  acid.     H.  Seigcr. 

Chem.-Zeit.,  1914,  38,  354—356. 

The  preservative  action  of  cinnamic  acid  in  foods,  beve- 
rages, etc.  is  superior  to  that  of  benzoic  acid.  Better 
results  are  obtained  with  the  free  acid  than  with  the 
sodium  salt.  Doses  of  0-1  grm.  taken  three  times  daily 
for  a  period  of  10  days  had  no  ill  effect  on  the  human 
subject.     (See  this  J.,  19)0,  367.)— F.  Shdn. 

Government  Laboratory.     Report  of  Principal  Chemi&t  for 
year  ended  March  31,  1914.     See  XXIII. 


Hardened  oils  in  competition  with  copra  oil. 
See  XII. 


Thompson. 


Colour    reaction    of    citric    acid.     Hiiussler.     See    XXIII. 


Patents. 


Grain  ;  Treatment  of 

J.  Backhouse.  Bootle. 


E.  Samuelson,  Banbur. ,  and 
Eng.  Pat.  17,214,  July  28,  1913. 

The  whole  grains  are  sprayed  with  a  solution  of  an 
"  improver  "  (e.g.  a  phosphate),  then  heated  to  not  above 
130°  F.  (54°  C),  and  ground.— W.  P.  S. 

Cocoa,  coffee,  and  tea  residues;  Process  of  denaturing  and 

defecating ap]>licable  to  the  extraction  of  the  actirc 

principles.  L.  M.  Rousseau.  Fr.  Pat.  466,888,  Dec.  31. 
1913. 
The  residues  or  waste  products  are  treated  with  a  solution 
of  a  ferrous  salt ;  subsequent  addition  of  an  alkali  or 
alkaline-earth  precipitates  the  iron  together  with  tannin 
and  colouring  matters  and  the  extraction  ot  the  active 
principles  is  facilitated. — W.  P.  S. 

Malt  flour  for  baking  purpose*  ;  Process  of  preparing  ■ . 

Ha'tt  Freres.     Fr.   Pat.  467,158,  Jan.  9,  1914.     Under 
Int.  C'onv.,  Feb.  17,  1913. 

Barley  rich  in  proteins  is  allowed  to  germinate  for  .  t<-  3 
weeks  at  10°  to  15°  C,  then  dried  rapidly  under  reduced 
pressure  at  45°  to  50°  C,  and  ground. — W.  P.  S. 

Liquids  containing  fatty  globules  [milk  and  cream]  ;  Protest 

and  apparatus  for  the  sterilisation  of .     N.  J.  NiolBen. 

Fr.  Pat.  467,373,  Jan.  16,  1914.  Under  Int.  Conv.. 
Jan.  16,  1913. 
The  milk  or  cream  is  passed  successively  through  a  serit- 
of  heating  and  cooling  tubes  and,  in  order  that  the  lattj 
globules  may  not  be  broken  up  by  irregularities  in  tb< 
heating  and  cooling  processes,  the  main  pump  supplyin, 
the  liquid  to  the  apparatus  is  supplemented  by  pumps  01 
the  heating  and  cooling  tubes.  The  rate  of  flow  of  thi 
liquid  is  controlled  by  regulating  valves. — W.  P.  S. 

Milk  ;  Process  and  apparatus  for  clarifying  [renum 

from] .     Aktiebolaget  Separator.     Fr.  Pat.  4lS7.^"7 

Jan.  28,  1914.  Under  Int.  Conv.,  July  21,  1913. 
A  centrifugal  apparatus  is  used,  the  milk  being  intri 
duced  through  a  central  opening,  passing  to  a  chambi 
at  the  circumference  of  the  drum  where  the  dirt  is  c 
posited,  and  then  directed  towards  the  centre  and  to  th 
outlet.—  W.  P.  S. 
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,«»; ,  frouu  for  preserving       —or  freeing  itfrom  [funs 
Gcs.  f.  Sterilisation  G.  m.  I>.  II..  and  M.  Riegel,  Berlin. 

Pat.   17, UNI.  July  29,  1913. 
U  Kr.  Pat.  480,912  of  1913  :  this  J.,  191  I,  "s.     T.  V.  I!. 

hirgarm,    ami  the  like;   Method  of  manufacturing . 

K.  V.  Sohou,  Copenhagen.  Eng.  Pat.  IT.iilii,  .Inly  31, 
1913.     Addition  to   Eng.   I'm.   4278,    Foh.    in.   1913. 

,    Addition  of  July  30,  1913.  to  Fr.  Pat.  154,640  of  1913  j 
,.  .1  .  1914,  215.      Tlw  emulsion  is  first  cooled  to  aboul 
I'   P.  B. 

altextioet  preparations;  Kon  hygroscopic and  pro- 
em for  making  tht  same.  I'.  Elger,  Basle,  Switzerland, 
Uaignor  t.i  Hoffman-La  Roche  Chemical  Works,  New 
Jfork  U.S.  Pat.  1,100,176,  June  16,  1914.  Date  of 
»|.|.l  .  Feb.  27,  1914. 

Pat.  5001  of  1914  ;  this  J.,  1914,  660.— T.  V.  B. 


.<    of  chlorophyll    extracts    as  J  ml. 
See  11 a. 


Pi.    Pat.   466,985. 


XIXp— WATER    PURIFICATION  ; 
SANITATION. 

•irr  :    Removal  of  manganese  from .     J.  Tillmans. 

Qasbeleucht.,  1914,  57,  713—724.     (See  also  this  J., 
1914,  331). 

imiw  of  the  methods  used  for  the  removal  of  manganese 

m   drinking    water,    together    with    the   results    of   an 

lerimental     investigation.     The     methods    in     use     in 

lOtioe    are    filtration    through    manganese    dioxide,    or 

OUgh  material  containing  it.  and  filtration  through  sand, 

h  or  without  previous  aeration  :   in  the  latter  methods 

may  also  be  made  of  the  biological  activity  of  certain 

.c.       Among      the       manganese-containing      material 

ci»Uy  suitable  for  filtration  is  a  permutite  containing 

,  MiiO.  ;   the  latter  removes  the  manganous  hydroxide 

in  the  water,  while  the  permutite  itself  accounts  for 

acid  radical :   after  removal,  the  manganous  hydroxide 

>xidised  by  the  dissolved  oxygen  to  the  dioxide  and 

i  acts  as  a  fresh  adsorbing  surface.     When  complete 

neration  of  the  material  is  necessary,  it  can  be  brought 

ut  in  the  ease  of  permutite  by  washing  the  filter  with 

]  manganate,   and   in   the  case   of  ordinary   manganese 

side  by  washing  with  an  alkali  and  blowing  air  through. 

he  biological  process,  the  manganese  dioxide  contained 

bin    the    alg.e    withdraws    manganese    by    adsorption 

■  n  the   water   and  the  vital  processes   of   the   organism 

Use  it  to  the  dioxide. — J.  H.  J. 


Sterilisation  of by  filtration.     K.  Charitschkoff. 

Chem.-Zeit.,  1914,  38,  222. 

1  'ERIMENTS  with  filter  paper  impregnated  with  cobalt 

'  hthenate  (see  this  J.,  1910,  210)  showed  that  all  porous 

'■Tin   hydrogen    peroxide    in    presence    of    water. 

fc  ilisation  can   be   effected   by   passing   water   through 

isbestos  and  other  substances,  and  it  is  suggested 

oxidation  takes  place  during  the  process. — J.  H.  J. 


of  zinc  |>er  litre  gave  n»  indication!  of  injurious  results. 
(See  also  this  J.,  1913,  957.)     C.  A.  .M. 


Potash    Imde-wasti  :     Influtnci    «f on    tin    biological 

yriH-i  i.m.i  hi  rinr  until.      A.  Miilb-r  and  I..  I!    h 
Arboiten     sus     dem     Kaiserlichen     Gosundheitsamte, 
Berlin,  1913,  46,  pt.  I.  Chem.  Ind.    [914,87,186     192. 

A  sewaoe  percolating  filter  was  used  for  the  experiments, 
the  changes  taking  place  in  the  liquid  passing  through 
such  a  filter  being  --miliar  to  those  taking  place  in  the  self- 
purification  of  rivers.  To  the  sewage  passed  through  the 
filter,  known  quantities  of  the  waste  lye  were  added,  and 
the  analysis  of  the  effluent  oompared  with  thai  of  the 
effluent  from  the  filter  without  the  addition  of  the  lye. 
It  was  found  that  when  the  lye  was  added  in  quantity 
sufficient  to  raise  the  chlorine  oontenl  of  the  mixture  to 
:i  gnus,  per  litre,  there  was  no  adverse  influence  upon  the 
biological  changes  in  the  filter  A  further  increase  of  tho 
chlorine  to  6  grins,  per  litre  diminished  the  nitrates  in  the 
effluent,  while  20  grins,  of  chlorine  prevented  thru-  forma- 
tion altogether.  No  definite  influence  upon  the  oxygen 
absorption  of  the  effluent  could  l»-  detected.  In  partially 
purified  sewage  the  addition  of  the  lye  delayed  putrefaction, 
and  on  standing  in  contact,  completely  stopped  it  ;  on 
diluting  with  clean  water,  putrefaction  occurred  as  usual. 
The  number  of  bacteria  in  the  presence  of  1  .">  grm.  of 
chlorine  per  litre  was  not  influenced,  but  double  the  amount 
of  chlorine  caused  a  considerable  reduction,  and  still 
higher  amounts  further  reduction.  The  other  tonus  of  life 
present  were  not  affected  by  3  grms.  of  chlorine  per  litre, but 
20  grins,  prevented  all  life  from  developing.  In  cultivation 
experiments  with  pure  cultures,  the  presence  of  chlorine 
up  to  6  grms.  per  litre,  slightly  favoured  nitrification,  but 
over  7  grms.  considerably  reduced  it.  It  is  recognised 
that  in  a  river  water  the  addition  of  lye  corresponding 
to  3  grms.  of  chlorine  per  litre  does  not  interfere  with  its 
purification,  but  that  double  the  amount  does  so.  From 
these  results  it  can  be  laid  down  as  a  guide  for  use  in 
practice  that  the  admission  of  lye  to  a  river  water  so  as 
to  raise  the  amount  of  magnesium  chloride  to  3-5  grms.  per 
litre  is  the  danger  point  for  all  the  lower  forms  of  life  in  the 
river,  but  that  from  amounts  even  exceeding  this,  damage 
to  fish  is  not  to  be  expected.  The  interference  of  the 
waste  lye  with  the  self-purification  of  the  river  seems 
to   exclude  altogether  the  amounts  entering  in  practice. 

-J.  H.  J. 


"  pipes  for  conveying  water  :    Use  of .     A.  Rinck. 

'..  I'ntersuch.  Xahr.  Genussm..  1914,  28,  99—103. 

f  zinc  were  immersed  in  flasks  of  distilled  water, 

water  and  water  saturated  with  carbon  dioxide,  and 

liiantities  dissolved  were  determined  colorimetrically 

•  t  periods  of  1  to  8  days.     The  amount  of  zinc  dissolved 

i.  though  not  proportionately,  with  the  time  of 

After    1    day,    20   ingrms.    per   litre    had    been 

i   by   distilled  water.   12   mgrms.    by  tap   water, 

ISO  mgrms.  by  the  carbonated  water.     After  some 

ordinary  water  formed  a  deposit  of  basic  carbonate 

the  proportion  dissolved  was  then  much  less.     Tap 

r  of  medium  hardness  was  sealed   up  in   large   zinc 

'h  air  excluded.     After  a  year  the  amount   of 

1  zinc  was  2  to  :t  mgrms.  per  litre.     Physiological 

over  a  long  period  with  water  containing  7  to  8  mgrms. 


Nickel  Booking   utensils.     M.   Yak.     Z.  Untersuch.   Xahr. 
Genussm.,   1914,  28,  103—104. 

Discordant  results  obtained  in  experiments  on  the 
action  of  acids  upon  nickel  cooking  utensils  are  due  to  the 
nature  of  the  nickel.  Pieces  of  nickel  of  the  same  area 
were  heated  on  the  water-bath  with  5%  acetic  acid  for 
24  hours,  and  the  quantities  of  metal  dissolved  per  sq.  m. 
were  determined  electrolytically,  with  the  following 
results: — Wrought,  15-5  to  16-9;  east.  25-5  to  28-8; 
electrolytic,  30-6  to  30-8;  drawn,  33-1  to  39-0,  and 
Berndorf  "  pure  "  nickel,  61-4  to  65-4  mgrms. — C.  A.  M. 

Ozone    in    ventilation.     -I.    C.    Olsen   and    W.    H.    Ulrica. 

J.  Ind.  Eng.  them..  1!H4.  6,  619—623. 
A  defence  of  the  use  of  ozone  in  ventilation  and  a  reply  to 
pajters  by  Jordan  and  Carlson  and  by  Sawyer  and  others 
respectively  (sec  J.  Amcr.  .Med.  Assoc,  Sept.  27.  1913). 
The  view  that  ozone  does  not  destroy  odorous  substances 
but  merely  masks  their  odour  has  been  based  on 
experiments  in  which  the  quantities  of  ozone  used  have 
been  far  too  small,  this  being  due  mainly  to  the  fact  thai 
the  odour  of  ozone  is  at  least  100  times  more  intense  thi  n 
that  of  other  substances  having  a  pronounced  odour. 
Experiments  are  described  showing  that  ozon 
hydrogen  sulphide  and  oil  of  cloves.  Moist  bacteria  a.e 
quickly  destroyed  by  ozone  even  in  low  concentrations,  ■  I 
the  works  of  Chapin.  Doty,  and  Winslow  and  Bobn 
have  shown  that  infection  from  airborne  bacteria  occun 
only  when  the  latter  are  in  a  moist  condition.  No  single 
instance  of  harm  to  a  person  from  the  proper  use  of  ozone 
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in  ventilation  has  been  published  and  all  efforts  to  produce 
harm  experimentally  with  low  concentrations  of  ozone 
have  failed. — A.  S. 

Physiological    [bactericidal]    and    physico-chemical    action 

of  neutral  salts  ;  Relation  between  the .     L.  Berczeller. 

Biochem.  Zeits.,  1914,  66,  173—190. 
Experiments  were  made  with  Traube's  stalagniometer 
(compare  this  J.,  1911,  448;  1912,  839,  845)  on  the 
influence  of  salts  on  solutions  of  physiologically  active 
substances.  In  unsaturated  solutions  of  alcohol,  phenol, 
thymol,  menthol,  camphor,  quinol  (hydroquinone), 
o-naphthol,  sodium  glycoeholate,  glycocholic  acid, 
albumose,  and  casein,  the  surface  tension  was  lowered  to 
a  greater  extent  in  presence  of  dissolved  salts  than  when 
these  were  absent.  The  physiological  action  of  the 
substances  mentioned  is  affected  in  £  similar  manner  by 
salts,  as  is  shown  in  the  following  table,  in  the  case  of  the 
bactericidal  action  of  phenol  : — ____ 


Phenol  solution. 


Plus  a  neutral  salt 


Phis  alcohol 
Plus  urea   . . 


Bactericidal  action. 


Lowerinc  of  surface 
tension. 


greater 
(potassium  si  Its  less 
active  than  sodium 
salts,  iodides  less 
active  than  chlorides) 
lesser 
no  effect 


greater 
(potassium  salts  less 
active  than  sodium 
salt-,    iodides    less 
active  than  chlorides) 
lesser 
no  effect 


The  most  satisfactory  explanation  of  the  results  is  one 
based  on  the  assumption  of  the  formation  of  hydrates 
of  the  salts,  whereby  a  portion  of  the  water  is  rendered 
inactive  as  a  solvent,  Sodium  benzoate  forms  an 
apparent  exception  to  the  rule  formulated  above,  for 
although  it  lowers  the  surface  tension  more  than  other 
salts,  it  is  less  effective  in  increasing  the  bactericidal  action 
of  phenol  :  this  is  probably  due  to  the  fact  that  sodium 
benzoate  is  itself  strongly  adsorbed  and  hence  is  capable  of 
displacing  adsorbed  bactericides. — A.  S. 

Phenol;  Action  of on  the  surface  tension  of  albumin 

solutions.  L.  Berczeller.  Biochem.  Zeits.,  1914,  66, 
191—201. 
The  surface  tension  of  serum  and  of  solutions  of  different 
albumins,  peptone,  and  ereptone  is  lowered  to  a  greater  , 
extent  than  is  that  of  distilled  water  by  addition  of  phenol. 
n-Cresol  and  chloral  hydrate  produce  a  similar  effect  but 
not  alcohol,  propyl  alcohol,  triacetin  and  camphor. 
Since,  according  to  Ehxlich  and  Bechhold  (this  J„  1906, 
555)  the  bactericidal  action  of  phenol  is  diminished  by 
addition  of  serum,  the  rule  that  bactericidal  activity  and 
lowering  of  surface  tension  (see  preceding  abstract)  vary 
in  a  similar  manner  appears  not  to  hold  in  this  case.  If, 
however,  from  a  solution  of  serum-albumin  to  which 
phenol  has  been  added,  the  phenol  be  removed  by  passing 
the  solution  several  times  in  a  fine  stream  through  benzene, 
the  resulting  solution  has  a  considerably  lower  surface 
tension  than  before  the  addition  of  phenol,  so  that  the 
lowering  of  the  surface  tension  must  be  due  not  to  the 
phenol,  but  to  the  serum-albumin  or  to  a  substance  pro- 
duced therefrom  by  the  phenol.  Moreover  the  lowering 
of  the  surface  tension  due  to  the  phenol,  i.e.  the  difference 
between  the  surface  tensions  of  the  solution  of  serum- 
albumin  plus  phenol  and  of  the  same  solution  after 
removal  of  the  phenol,  is  somewhat  smaller  than  that  of 
aqueous  phenol  solution. — A.  S. 

Aluminium    sulphate;     Relation    between and    colour 

in  mechanical  [water]  purification.  F.  E.  Hale.  J.  Ind. 
Eng.  Chem.,  1914,  6,  632—637. 
As"  evidence  in  favour  of  the  view  that  part  of  the  organic 
colouring  matter  of  natural  waters  is  of  an  acid  character, 
results  are  quoted  showing  that  on  precipitation  with 
basic  aluminium  sulphate,  the  acidity  produced  was  lower 
than  that  expected  by  an  amount  proportional  to  the 
colour  removed.  On  blowing  air  through  highly  coloured 
water  to  remove  carbonic  acid,  a  residual  acidity  was 
left  equivalent  to  the  colour  acidity  ;  this  residual  acidity 
was  not  destroyed  by  boiling.     When  the  colour  acid  was 


neutralised  by  sodium  carbonate,  a  larger  quantity  of 
aluminium  sulphate  was  required  to  effect  decolorisation 
than  before  neutralisation.  Commercial  basic  aluminium 
sulphate  has  an  average  composition  corresponding  to 
2Al1(SO«)3,Al2(SO,)2(OH)2,  and  according  to  the  alka- 
linity of  the  water,  either  a  basic  sulphate-carbonate, 
2Al2(C03)2(OH)2,Al2(S04).,(OH)2,  or  a  basic  aluminium 
carbonate  is  precipitated,  the  hydroxyl  groups  of  which 
combine  with  the  colour  acid.  The  colour  acid  will  also 
combine  with  other  hydroxides,  and  good  results  have 
been  obtained  at  Grand  Rapids,  Michigan,  with  excess  of 
magnesium  hydroxide.  Regarding  basic  aluminium  car- 
bonate as  the  colour  precipitant,  the  precipitate  produced, 
at  ordinary  temperatures  may  be  formulated  as 
A1,(C03)2R2,  where  R  is  the  radical  of  the  colour  acid. 
At  100°  F.  (38=  C),  a  precipitate  of  A12(C03)R4,  is  produced. 
double  the  quantity  of  colour  being  removed,  and  this 
is  also  the  case  if  excess  of  basic  aluminium  sulphate  over 
the  quantity  corresponding  to  the  alkalinity  of  the  water 
be  used.  At  Springfield,  Mass..  U.S.A.,  for  example, 
double  the  usual  quantity  of  colour  is  removed  ]>er  unit 
of  precipitant  by  adding  excess  of  aluminium  sulphate, 
and  after  a  definite  period  mixing  with  a  further  quantity 
of  untreated  water.  At  the  boiling  temperature,  the  colour 
is  intensified  by  addition  of  aluminium  sulphate,  probably 
owing  to  the  formation  of  a  soluble  compound.  Al-R,, 
analogous  to  the  known  soluble  iron  compound. — A.  S. 

Pharmacological  activity  and  lowering  of  surface  tension. 
Berczeller.     See  XX. 

Patents. 

Water  fed  into  steam  generators  ;  Apparatus  for  treating 
and  removing  amalgamated  oil,  grease  and  carbonates  of 
lime  and  magnesia,  sodium  and  the  like  held  in  suspension 

in and  for  heating  and  softening  and  purifying  such 

feed  water.     J.    Pomerov,   Southsea.     Eng.    Pat.   1103. 
Jan.  15,  1914. 

The  feed  water  flows  down  a  series  of  inclined  planes 
provided  with  cross  baffles  into  a  set  of  precipitating 
boxes.  The  apparatus  is  placed  in  the  steam  space  of  the 
steam  generator  and  heated  by  the  steam.  The  impurities 
collected  in  the  bottom  of  the  precipitating  boxes  arc 
blown  out  of  the  boiler  at  intervals  and  the  purified  uu 
heated  water  overflows  into  the  water  in  the  generator 

-W.  H.  C. 

Garbage  and  sewage  sludge  ;  Method  of  treating .     A.  F 

Matlack,  Philadelphia,  Pa.,  Assignor  to  Sewage  an' 
Garbage  Power  Co.  U.S.  Pat.  1,102.532.  July  7,  1914 
date  of  appl.,  June  9,  1911. 

The  garbage  or  sludge  is  distilled  at  a  temperature  belo 
that  at  which  the  solid  matters  are  charred,  and  tl 
volatile  products  are  collected  and  separated.  The  di 
residue  is  then  treated  in  a  gas-producer  to  convert  it  im 
a  combustible  gas  and  an  ash  which  mav  be  used  as 
fertiliser.— W.  P.  S. 

Elevating  liquids  [e.g.  seuage] ;  Process  of  and  apj>ariil 

for -.     A.     Priestman,     New     York.     U.S.     P* 

1,102,683  and  1,102,684,  July  7.  1914  ;  dates  of  api 
April  27,  1912,  and  July  17,  1913. 
The  liquid  (sewage)  is  fed  into  a  settling  well  whence  : 
liquid  portion  overflows  into  a  second  well.  The  liqi 
is  pumped  out  of  the  second  well  and  the  partially  separat 
solids  are  elevated  from  the  first  well  by  an  ejector  wort 
by  compressed  air  and  controlled  by  the  height  of 
level  of  the  liquid  in  the  second  well. — W.  H.  C 

Disinfectant.  Schiilke  und  Ma  vr  Akt .  -Ges.  and  P.  Flemmi . 

Fr.  Pat.  467,636,  Jan.  22,   1914.     Under  Int.  Coi . 

Jan.  24,  May  6,  and  Oct.  16,  1913. 
A  mixture  of  chloro-xylenols  and  chloro-cresols  er  al 
compounds  of  the  latter. — W.  P.  S. 

Disinfectants.  Schiilke  und  Mayr  Akt. -Ges., 
Flemming,  Hamburg,  Germanv.  Eng.  Pat. 
Nov.  11,  1913. 

See  Fr.  Pat.  467,636  of  1913  :  preceding.— T.  F.  B. 
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SUBSTANCES  ;    ESSENTIAL  OILS. 

lorphine  ;  Xew  test  for [and  copper].     T.  11.  Oliver, 

Cham,  and  Drug.,  1914,  85.  249 

\  adding  a  few  c.c.  "I  hydrogen  peroxide  and  a  small 
uiititv  "1  strong  ammonia  solution  In  a  solntion  of 
orpin  n.    or  our  ol   its  salts,  and  stirring  with  a  oo 

•  is  evolved  and  a  deep  port-wine  coloral 

odnced ;  0-00002  grm.  "I  morphine  can  be  detected  bj 

.•  test,  hut  with  verj   small  quantities,  a  few  drops  of 

m  cyanide  must  be  added,  after  stirring,  to  destroy 

i\    blue  colour  due  t"  copper,     Monomothylamine  may 

Med  in  place  of  ammonia,  but  not  diinethylamine  nor 

■da.     Apomorphine  gives   an  orange   coloi 

wler  Bimilar  conditions,  but  codeine  and  dionine  (vthvl- 

nrphine),  which  arc  indistinguishable  from  morphine  by 

test?,  do  not  give  the  reaction,  nor  do  strychnine. 

mine,    atropine,    nareotine,    heroine,    cocaine,    nicotine, 

phaline,  cmetmc.  veratrine,  physostigmine,  pilocarpine, 

dooniine.     Copper  (IHmhjoI  grm.)  may  also  be  detected 

the  test.— A.  S. 

orphim  and  ph<  n<il<  .  '  'haracti  risation  of bu  urn 

I.  Alo\  and  C.  Rabaut.     Hull.  Soo.  Chim.,  1914, 
16,680  -682. 

I  uranium  givo  a  red  coloration  with  morphine 
■  1  with  substances  containing  free  phenolic  (OH)  groups. 
io  reaction  can  be  carried  out  by  adding  a  crystal  or 
few  drops  of  a  saturated  solution  of  uranium  nitrate 
to  the  substance  dissolved  in  water  or  in  methyl 
•ohol ;  free  acids  must  be  absent.  In  cases  where  traces 
ly-  of  morphine  are  suspected  the  liquid  should  be 
iporated  to  dryness.  0-05  menu,  of  morphine  hydro- 
loride  can  be  detected. — R.  G.  P. 

pacer  oriental*  :   Alkaloids  of .     W.    Klee.     Arch. 

Pharm..  1914,  252,  211—273. 

oricntali  contains  two  alkaloids,  thebaine  and  a 
-t  alii  no  alkaloid  isothebaine,  m.  pt.  203  — 2(14°  C, 

285-1'  in  alcohol.  When  the  plant  is  in  vigorous 
wth  thebaine  is  the  chief  alkaloidal  constituent,  whilst 
cr  ripening  and  withering,  the  roots  contain  chiefly 
thebaine.  Isothebaine  is  isomeric  with  thebaine  and 
i  the  formula  Cl7HMN(OCHj)sOH,  the  nitrogen  atom 
ng  tertiary  and  attached  to  a  methyl  group.  The 
stalhnc  sulphate,  hydrochloride  and  /-bitartrate  were 
pared.  When  boiled  with  acetic  anhydride  isothebaine 
Ided  a  diacetyl  derivative  with  rupture  of  the  nitrogen 
{,  and  with  nascent  diazomethane,  a  monomethyl  ether 

•  formed.     Methylation  with  dimethyl  sulphate  gave 
kehainemtthyUthermethylsulphate,      crystallising      from 

hoi  lii    needles.'  m.    pt.    237°— 238    C,    [a]D  = 

This  compound  when  boiled  with  caustic  soda 

•  <■    two    methine    liases,    isolhebainemethinemethylether, 

■rphous  and  optically  inactive,  and  9. lO-dihydroxy-9- 

t&ylamino-3A.5-triniethoxy-8-vinylphenanthrene,  m.  pt. 

—105   C.  [a]o= —  283-9°.     Both  methine  bases  com  - 

•  th  dimethyl  sulphate  yielding  isothebainemethine- 

hyUtiurdimcthyUul iiliatf  which  crystallised  in  needles, 

pt.    195'  — 196°  C,   and   was    optically   inactive.     On 

I  ting  with  caustic  soda  in  methyl  alcohol  this  latter 

stance    was     decomposed    into    trimethoxyvinylphen- 

irent  and  trimcthvlainine.       Trimethoxyvinylphenan- 

D  oxidation  with  potassium  permanganate  gave 

trinutAoxyphniinthrinecarboxylic     acid      which      when 

<>l  with  glacial  acetic  acid  gave  the  3.4.5-triniethoxv- 

oanthrene      previously      obtained      synthetically      by 

aorr  and  Koch  (Annalen,  1912,  39l|  40).     The  con- 

rtional  formula  suggested  for  isothebaine,   based  on 

*  react  i- 


U 


I 
H 


OCH3 
OH 


a  n 

H,' 
H. 


V^OCH, 


Isothebaine   gives   .1    hi   u     cha 

11    with    ooncentratod    nitric    acid.     [I 
parated   from   thebaim    bj    heating   the   mixture   with 
dilute   hydrochloric   acid,    which   converts   thobaine   into 
thebenine,    insoluble    in    other,    but    leaves    isothel 
unaffected.     It  is  considered  thai  the  alkaloids  oi  Papaver 
ittali,  unlike    those    ol    Papaver    lomniferum    (Muller, 
Aroh.  Pharm.,  1914,262,280     293),  do  not 
stores  of  nitrogen  to  be  subsequently  used  tot 
formation.  — T.  1 '. 

Hydrastis    alkaloids;     Determination    of .    J.    Gsell. 

Chem.-Zeit.,  1914,  38,  541. 

HviiHAsTiNK  is  precipitated  from  hydrastis  extract  with 
sodium  hydroxide,  and  separated  from  the  berberine  1  which 
remains  in  solution),  by  centrifagalising.  Bach  alkaloid 
is  then  determined  from  the  amount  of  methoxy-gronps 
found  by  means  of  Benedikt's  apparatu  nd  metl 
viz..  boiling  the  compound  with  hydriodio  acid  ol  sp.  gr. 
1-71.  One  grm.  of  hydrastine  corresponds  to  1-248  grm. 
Agl,  and  1  grm.  01  berberine  hydrochloride  to  0-985 
liiii.  Al'T.  The  lactonic  group  iti  hydrastine  is  quantita- 
tively separated,  by  boiling  with  .V  Hi  sodium  hydroxide 
solution  under  a  pressure  of  1  to  11  atmos.  One  grm.  of 
hydxastine=26-4  e.c.  N  10  alkali.— C.  A.  M. 

rtaiis    vilalba  ;     Constituents    of- .     F.    Tutin    and 

H.  W.  B.  Clewer.  (hem.  Soc.  Trans.,  1914,  105, 
1845—1858. 
The  flowering  branches  of  (7.  matis  oitalba,  Linne  ("  travel- 
ler's joy"  or  "  old  man's  beard  ")  wen-  dried,  ground  and 
extracted  with  hot  alcohol.  In  addition  to  much  chi 
phvll  and  resin  the  extract  yielded  the  following  definite 
compounds  :  3.4-dihydroxyeinnamic  acid,  cauloa  ip  genin, 
C1jH66Oc.  identical  with  the  substance  isolated  bj  Power 
and  Salway  from  Caulophyllum  thalictroidt  1  (this  J.,  1913, 
211),  a  glucosidc  of  caidosapogenin,  l'5,H.,,i  i|6.  having  the 
characters  of  a  saponin,  dextrose,  myricyl  and  ceryl 
alcohols,  hentriacontane,  a  mixture  of  sitosterol  and 
Stigmasterol,  a  phytosterolin  consisting  essentially  of 
stigmasterol-glucoside.  and  a  mixture  of  acids  consisting 
of  melissic,  cerotic,  palmitic  and  unsaturated  acids  including 
linolic  acid  and  an  acid.  C,,H,,Os,  of  m.pt.  69-5  0.,  iso- 
meric with  behenic  acid.  Some  of  the  derivatives  of 
caulosapogenin  gave  on  analysis  anomalous  results. 
No  alkaloid  and  only  a  trace  of  volatile  substance  could 
be  detected.  No  confirmation  of  the  alleged  irritant 
properties  of  Clematis  ritalba  could  be  obtained. — T.  C. 

Anthemis   nobilis  [chamomile]  ;     Constituent.*  of  flowers  of 

.     F.  B.  Power  and  H.  Browning,  jun.     Chem.  Soc. 

Trans.,   1914,   105,   1829—1845. 

2109  kilos,  of  the  ground  flower-heads  of  Anth)  n bills, 

Linne  (chamomile)  from  plants  grown  in  Belgium  were 
extracted  with  hot  alcohol,  the  alcoholic  solution  concen 
(rated  and  the  extract  distilled  in  steam.  34-3  gnus,  of  an 
essential  oil  were  obtained  but  not  further  examined. 
The  following  compounds  were  isolated  from  the  extract  : 
3.4-dihydroxycinnaniic  acid,  apigenin  Ci;"i"":  '•  new 
glucoside  qfa'pigenin,  <:\,HW<  >,n.H,,0.  m.pt.  17s  -  180 
which  gave  a  hexa-acetyl  derivative,  m.pt.  144  — 14ii  C, 
choline,  i-inositol.  triacontane,  taraxasterol.  C^H^-OH, 
m.pt.  217—  219-  C.  a  phytosterolin  consisting  chiefly 
of  sitosterol-rf-glucoside.  a  mixture  of  fatty  acids  consisting 
of  cerotic.  stearic,  palmitic,  oleic  and  linolic  acids,  together 
with  a  considerable  amount  of  a  sugar  yielding  -/-phenyl, 
glucosazone.  The  substances  "  ant  hemic  acid"  and 
"  anthesterol "  of  previous  investigators  could  not  be 
cjnfirmed.  The  bitter  taste  of  chamomile  flowers  is  dm 
to  dark-coloured  amorphous  material  and  not  to  any 
well-defined  constituent. — T.  C. 

Podophyllum  resin  :    Method  far  tht  </■  of -. 

W.  M.  Jenkins.     J.  Ind.  Eng.  (hem..  1914,  6,  «i  1—6/2. 
In  previous  methods  for  the  determination  of  Podophyllum 
resin  (compare  Dunstan  and  Henry:    this    I  .   1898,  WW 
it  has  been  assumed  that  the  resin  is  insoluble  in  «"»»*''• 
The  res=n  is.  however,  sliirhtlv  soluble  in  water,  and  the 
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solubility  is  increased  even  by  small  percentages  ol 
alcohol.  A  method  is  described  based  on  the  ready 
solubility  of  the  resin  in  a  mixture  of  1  part  of  alcohol 
and  2  parts  of  chloroform.  5  c.c.  of  the  fluid  extract 
of  Podophyllum  are  shaken  with  5  e.c.  of  alcohol.  10  c.c. 
of  chloroform,  and  10  c.c.  of  acidulated  water  (0  6%  HO). 
The  lower  layer  is  drawn  off  and  the  aqueous  solution 
extracted  twice  with  15  c.c.  of  alcohol-chloroform  each 
time.  The  united  extracts  are  washed  with  10  c.c.  of 
acidulated  water,  and  the  aqueous  layer  again  shaken 
twice  with  15  c.c.  of  alcohol-chloroform.  The  combined 
extracts  are  evaporated  and  the  residue  dried  at  100°  C. 
The  drug  is  extracted  with  alcohol  by  hot  maceration 
and  10  c.c.  of  the  extract  (  =  2  grms.  of  drug)  are  treated 
as  described  above,  except  that  the  addition  of  5  c.c.  of 
alcohol  is  omitted.  A  standard  of  5%  of  resin  for  the  fluid 
extract  is  suggested. — A.  S 

Pharmacolo  /ical  activitu  and  lowering  of  surface  tension. 
L.    Berczeller.     Biochem.   Zeits.,   1914,   66,   202—206. 

The  restdts  of  the  author's  experiments  confirm  the  view 
expressed  by  Traube  (this  J.,  1912,  839)  that  there  is  a 
relation  between  the  pharmacological  activity  of  medicinal 
substances  and  their  action  in  lowering  the  surface  tension 
of  water.  Experiments  were  made  with  phenol,  the  di- 
and  tri-hydroxybenzencs,  aromatic  hydrocarbons,  vanillin, 
the  cresols,  the  naphthols,  thymol,  menthol,  camphor, 
p-  and  o-nitrophenol,  p-,  m-,  and  o-nitrotoluene,  in-  and 
o-toluidine,  p-  and  o-nitrobenzaldehyde,  chloralose  and 
p-chloralose,  phenanthrene  and  anthracene.  Certain 
exceptions  were  observed  :  e.g.,  quinol  (hydroquinone)  is 
more  poisonous  than  resorcinol,  but  the  latter  causes  the 
greater  lowering  of  surface  tension,  and  o-cresol  is  a  better 
antiseptic  than  m-cresol  although  it  has  less  effect  on  the 
surface  tension. — A.  S. 

Essential  oils  free  from  terpenes  and  sesquiterpenes  used  in 
perfumery.  H.  Mann.  Amer.  Perfumer,  1914,  9, 
135—136. 

The  odorific  intensity  of  terpeneless  essential  oils  com- 
pared with  the  ordinary  oils  as  unity  was  as  follows  : — 
Angelica  root,  20  ;  anise,  11  ;  star  anise,  11  :  bav  leaves, 
2J;  bergamot,  2£;  birchbiids,  2— 3  ;  birch  tar.'lO— 12  ; 
cananga,  10 — 12  ;  cassia,  li  ;  cedar  wood,  8  ,  chamomile, 
IS — 2;  cinnamon,  11;  cinnamon  leaves,  11;  citronella, 
2 — 2i_  ;  celery,  3  ;  cumin,  2 — 3  ;  cypress,  30  ;  eucalyptus, 
1£  ;  fennel,  2£ — 3;  geranium,  11;  guaiacum  wood,  1|; 
hops,  8 — 9  ;  kuromoji,  3 — 4  ;  lavender,  IS — 2  ;  lemon, 
30;  lemongrass,  IS  ;  lime  (distilled),  12 — 15;  lime  (ex- 
pressed), 8 — 10;  linaloe,  IS;  mandarin,  60;  myrrh,  21; 
myrtle,  3 — 4;  neroli,  21;  nutmeg,  6 — S;  opopanax,  4 — 6; 
orange  (sweet),  60  ;  (bitter),  60  ;  origanum,  IS  ;  patchouli, 
4 — 5;  peppermint,  11;  petitgrain,  IS;  pimento,  IS; 
pine  (leaves)  3 — 4  ;  cones  (A  pectinata],  60  ;  leaves  (A. 
pectinata),  60 ;  rose,  1£  ;  rosemary,  2 ;  sandalwood, 
1J — 4;  thyme,  4 — 5;  vetiver,  IS;  and  ylang-ylang, 
2 — 2S.  Terpeneless  lemon  oils  are  used  in  the  preparation 
of  cheap  eau-de-cologne  since  their  alcoholic  solution  can  be 
diluted  with  more  water  than  in  the  case  of  the  ordinary 
•oil  without  becoming  turbid. — C.  A.  M. 


Cedar  wood  ;  The  oil  of  Port  Orford and  some  observa- 
tions on  d-a-pinene.  A.  W.  Schorger.  J.  Ind.  En". 
Cheni.,   1914,  6,  631—632. 

The  Port  Orford  cedar  [Chamaecyparis  lawsoniaiia  (Murr.), 
Parlatore]  is  found  along  the  Pacific  Coast  from  Coos  Bay, 
Oregon,  to  Mad  River,  California.  The  oil  obtained  from 
the  wood  has  a  strong  pleasant  odour  and  a  pronounced 
physiological  action  on  the  kidneys.  Selected  "  resinous  " 
pieces  of  wood  yielded,  by  steam  distillation,  10%  of  oil  of 
sp.  gr.  0-891  at  15°  C,  »'„*  =  1-477;  the  oil  left  a  blood- 
red  distillation  residue.  The  oil  examined  by  the  author 
had  been  kept  for  four  years  in  a  tightly-stoppered  bottle. 
It  was  rectified  by  shaking  with  10%  sodium  carbonate 
solution  and  distilling  with  steam  over  soda  solution  :  the 
rectified  oil  left  no  blood-red  residue  on  distillation  and  did 
not  produce  the  characteristic  physiological  action  of  the 
freshly-distilled    oil.     The   rectified    oil    had    the    sp.    gr. 


0-8905  at  15D  C,  hV  =  1-4758,  "V  =  +3960°.  acid  value 
0-30,  ester  value  32-8,  ester  value  after  acetylation  71'o", 
and  gave  the  following  fractions  on  distillation  :  155° — 
157°  C,  60-5  :  157°— 170°,  3  ;  170°— 180°,  4  ;  100°— 130° 
at  15  mm.,  20-5  ;  130°— 160°  at  15  mm.,  7  ;  and  160°— 
190°  C.  at  15  mm.,  1%.  It  contained  approximately 
60 — 61%  of  rf-a-pinene,  6 — 7%  of  dipentene,  11%  of  bee 
i-borneol,  11-5%  of  esters  (calculated  as  bornyl  acetate), 
and  6 — 7%  of  cadinene.  The  combined  borneol  was  present 
mainly  as  bornyl  acetate,  but  to  some  extent  also  as  formate 
and  caprinate.  In  the  old  oil  free  formic,  acetic,  anil 
caprinic  acids  were  present.  By  fractionation  over  sodium 
the  fraction  distilling  at  155° — 157°  C.  yielded  65%  of  its 
quantity  of  pure  rf-a-pinene  of  b.pt.  156° — 156-1°  C.  at 
760  mm.,  sp.  gr.  0-8631  at  15°  C,  n1*  =  1-4684 ;  [a]D  = 
+51-52.— A.  S. 

Cus-C'us   [cetivert]   oil  of  India.     P.    Singh.     Chcm.  and 
Drug.,  1914,  85,  225—256. 

Seven  samples  of  roots  of  vetivert  (Cus-Cus  orKhas-Khas 
grass,  Andropogon  muricatvs,  Retz)  from  different  localities 
in  India  were  examined  as  to  yield  of  oil,  25  grms.  Ix-in^ 
distilled  with  steam  for  about  3  days,  and  the  oil  extracted 
from  the  distillate  with  chloroform.  The  yield  of  oil  was 
from  0-45  to  1-14%,  varying  according  to  the  season  in 
which  the  roots  were  collected.  To  obtain  a  good  yield  of 
oil  (0-7 — 1%)  the  roots  should  be  collected  from  towards 
the  end  of  the  winter  till  the  commencement  of  the  rainy 
season.  A  sample  of  the  oil  was  purified  by  re-distillation 
with  steam,  leaving  as  residue  a  resinous  mass  from  which, 
by  extraction  with  alcohol,  there  was  isolated  a  dark  red 
resin  (9-4  grms.  from  75  grms.  of  oil)  of  m.pt.  70"  C,  sp. 
gr.  1"132  at  30°  C,  acid  value  46-9,  saponif.  value 
111-2,  iodine  value  (Hiibl,  18  hours)  268-2,  optical 
rotation  (calculated  to  10  c.c.  of  solid  resin  from  observa- 
tion with  a  dilute  solution),  +488.  The  yellowish  brown 
redistilled  oil  was  quite  transparent  and  had  the  following 
characters:  sp.  gr.  1011  at  15°  C,  optical  rotation 
(100  mm.  tube)  — 30-7,  ri\'i=  1-5165,  acid  value  10-5, 
saponif.  value  80-1,  saponif.  value  after  acetylation  132s. 
iodine  value  (Hiibl,  IS  hours)  194-4,  soluble  in  2  parts  of 
80%  alcohol.— A.  S. 

Esters  ;  Determination  of in  essential  oils.     J.  Niviere 

Bull.  Soc.  Chim.  1914,  15,  677—680. 

The  author  criticises  Behal's  recommendation  that  estei 
should  be  saponified  in  closed  vessels  (this  J.,  19!  I 
Concordant   results   were   obtained   by   saponification  ii 
an  open  flask  fitted  either  with  an  air  tube  or  a 
condenser.     Higher    results    were    obtained    with   close* 
flasks  than  with   open   flasks,   e.g.,  lavender  oil  gave 
saponification  value  of  114-2  in  an  open  flask  and  117  in 
closed  flask  ;    bergamot  oil,  open   flask  10-4-1,  clost< 
150-7.     Pure    linalyl    acetate    gave    practically   identica 
results  cither  in  open  or  closed  flasks,  viz.,  242,  but  linab 
acetate  containing  2%  of  eenanthol  gave  saponificatio 
values,  open  flask  239-S— 239-9  ;    closed  flask  241-7—24: 
The  differences  therefore  appear  to  be  due  in  part  to  li 
presence   of   aldehydes   and   not   to   the   loss  of  volatil 
esters.— R.  G.  P. 

Salicylic  acid  [and  acetylsalicylic  acid  and  salvl]  : 
facture  of .     Chem.  and  Drug.,  1914,  85,  313—31 

Salicylic     acid.      In     Kolbe's     process,     the    patent    (• 
which  expired  in  1887,  crystallised  phenol  is  dissolved  ' 
the  equivalent    quantity    of    caustic    soda,    the   BOlntu 
is    evaporated    in    shallow    iron    vessels,    with    vigoroi 
stirring,  and  the  reddish-yellow,  very  hygroscopic  sodiu 
phenoxide  thus  obtained  is  ground  and  heated  tolOU'l 
in  a  metal  retort  ;    the   mass  is   constantly  stirred  ai 
subjected  to  the  action  of  a  rapid  current  of  dry  heat< 
carbon    dioxide.     The    temperature    is    raised,  gradual 
in  the  course  of  several  hours  to  180°  C.  ;    phenol  difit 
over,  at  first  in  small  quantity,  later  more  abundanti 
The  mass  is  heated  finally  to  200°  ('.,  and  after  6—8  honi 
when  no  more  phenol  distils  over,  the  greyish  white 
is  dissolved  in  water,  resinous  and  coloured  impurities  i 
separated   by   fractional   precipitation   with   hydrochlo 
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->r  sulphuric  acid,  and  the  salicylic  aoid  is  then  precipitated 

l.v  addition   of   more   mineral   acid.     (See   also   Thorpe 

I »u-i lomiry   of   Appl.    Chem.,    1913,    Vol.    IV.    p.    619)., 

aiuni  phenoxido  is  now  usually  employed  instead  of 

<odium    compound    (compare    Km;.     Pat.     17,002    of 

[Ins  .1  .  189.'!.  1055),  and  a  modified  process  is  also 

ised,  in  which  carbon  dioxide  undei    pressure  is  used  al 

II".    I'.      (See  Eng.   I'ats.   10.107  of  I  884  and  7S01  of 

iffl    ;   thisJ..  1S85,  5.-.1  ;    1880.501).     The  acid  is  purified 

rom  oreaotio  acid  by  Williams'  process  (see  G   Q,  Bender- 

•on.  this  J.,    1890,  591),  a  hot   aqueous  solution   being 

■Btralised    with    calcium    carbonate,    and    the    calcium 

■Koylate   filtered   off,   rccrystallised   from   hot    water  till 

Kllourlees,  decomposed   with   hydrochloric  acid,   and   the 

recipitated   acid   washed   with   water  and   recrystallised 

total  dilute  alcohol.     It  is  difficult  to  obtain  a  product  of 

Nrmancnt  pearl-white  appearance,  details  of  certain 

•f  the  purification  and  of  the  final  crystallisation  being 

Acetylsalicylic  acid  (aspirin).  No  patent  rights  cover  the 
Mnufaoture  of  acctylsalicylic  acid,  two  methods  for  which 
.re  as  follows: — (1)  A  mixture  of  .Ml  parts  of  salicylic 
i  id  and  75  parts  of  acetic  anhydride  is  heated  for  2  hours 

•  160    C.  under  a  reflux  condenser.     On  cooling,  acetyl 

■■■id  crystallises  :   it  is  freed  from  acetic  anhydride 

•y    pressing,     and    recrystallised    from    dry    chloroform, 

Hiding  white  needles,   m.   pt.   135°  C,  readily  soluble  in 

.    alcohol,    glacial    acetic    acid    and    chloroform, 

liable   with  difficulty   in  cold   water.     (2)   A   mixture  of 

'.">  parts  of  salicylic  acid  and  20  parts  of  acetyl  chloride 

1  for  several  hours  at  8d   ( '.  under  a  reflux  con 

laMer,  then  the  excess  of  acetyl  chloride  is  distilled  off, 

.nd  the  residue  recrystallised  from  dry  chloroform. 

Salol  (phenyl  salicylate)  is  produced  by  treating  salicylic 

cid  and  phenol  with  phosphorus  pentachloride  or  oxy- 

hlnride.     The   process   of   manufacture   was   patented   in 

in    1SS6  (see   Ens;.    Pat.    sols   of    ]S86j     this  J., 

1  :    also  Levinstein,  this  J.,   1886,  577),  anil  the 

latent  rights  (now  expired)  were  transferred  to  German 

ifBH.     (See  also  Eng.  Pats.  10,260  of  1887,  14,224  of  1891, 

nd   23,449   of   1892;     this  .1..    1888.   .1 8 7  :     1891,    1026: 

274.)— A.  S. 

fi    and  phenacelin   in  admixture;    Determine 

t-— .     Studies  in  synthetic  dmo  analysis.     I.     W.  0. 
cry.     J.  Ind.  Eng.  (hem..  1911.  6,665—669. 

thod  proposed  depends  on  tho  fact  that  phen- 
cetin  in  aqueous  solution  forms  an  insoluble  periodide 
|H4.XH.C2H,0)„HIJ4,  when  treated  with  an 
cid  solution  of  iodine  in  potassium  iodide.  02  grm.  of 
he  sample  is  dissolved  in  2  c.c.  of  hot  glacial  acetic  acid 
n  a  small  lipped  Erlenmeyer  flask,  the  solution  is  diluted 
rith  40  c.c.  of  water  previously  warmed  to  70'  ('..  trans 

a    stoppered   100  c.c.  flask  containing  25  c.c.  of    • 
tandard  iodine  solution  (30  grms.  of  iodine  and  40  grms. 

urn  iodide  per  litre)  warmed  to  40  < '..  two  10  c.c. 
•ortions  of  warm  water  being  used  for  rinsing.  After 
aixing.  3  c.c.  of  concentrated  hydrochloric  acid  are  added  : 

ible  poriodidc  separates  at  first  apparently  in  an 
mulsified  condition,  but  after  some  time  forms  bronze- 

•  .loured  leaflets.  When  the  crystals  have  formed,  the 
juture  is  allowed  to  cool,  diluted  "with  water  to  97 — 98  c.c  . 
llowed  to  stand  overnight,  made  up  to  100  c.c,  mixed. 

to  settle  for  1  hour,  and  a  portion  of  the  solution 
through  a  dry  5-5  cm.  filter:    the  first  15  c.c.  are 
oUcctcd  separately,  and  then  50  c.c.  are  collected  and  the 
xeess  of  iodine  titrated  with  X   10  thiosulphate.     Or.  the 
'riodide  may  bo  filtered  off.  decomposed  by  means  of 
•dium  sulphite,  the  phenacetin  extracted  with  chloroform 
-hed.    In  the  filtrate  from  the  phenacctin  poriodidc. 
cetanilide  may  be  determined  by  adding  sodium  sulphite 
11  remove  free  iodine,   extracting   the   aeetanilide    with 
'reform,  hydrolysng  it  with  sulphuric  acid,  and  titrating 
ie  resulting  aniline  sulphate   with   potassium   bromide- 
ornate  solution.     In  the  case  of  complex  mixtures  con- 
vmng  caffeine  or  antipyrine  or  both,  the  sample  is  first 
with  hot  d'lute   sulphuric  acid,  the  caffeine  and 
itipyrine  then  removed  by  extraction  with  chloroform, 
nd  the  sulphates  of  phenetidne  and  aniline  present  in 
<•  acid  aqueous  solution  re-converted  into  phenacetin 


and  aeetanilide  respectively  by  adding  a  alight  exo 

sold  aodimn  bioarl ate  and  a  few  drops  of  aoetic  ai 

dride    (Pro*    An  \  «'..    D.8.    Di  pi      \  ■,,.  ,    Bureau    ol 
('hem..  Bull.  102  (1912),  197). 

The  formal!. .n  >.f  the  insoluble  periodide  may  also  be 
usodusa  teal  capable  ol  detecting  0-fi  mgrm,  of  phenacetin. 

—A 

Manufacture  of  antipyrine,     Chem.  and   Drue.,   loll    85. 
279. 

Tiik  following  are  the  steps  in  the  method  of  mal 

antipyrine  : — 

1.  Formation  of  phi  nylhydrazint  from  benzi  tie.  —Benzene 
i-  converted  into  nitrobenzene  l.y  the  action  of    oon 

tratcd  nitric  acid,  th.-n  reduced  to  aniline  by  na 
hydrogen  formed  by  the  action  of  hydroohlono  ;.<id  .,„ 
scrap  iron.  The  aniline  is  diarotisod  with  nitrous  acid. 
and  a  paste  of  stannous  chloride  is  added  to  the  I 
mobile,  brown  diazo-solution  which  becomes  creamy  white 
and  ,-..  stiff  thai  it  can  only  just  be  poured.  A  couple  of 
hours'  standing  ensures  complete  reduction  ;  neutralisation 
with  caustic  soda  follows,  and  the  phenylhydrazine  formed 
is  then  distilled  under  reduced  pressure. 

2.  Preparation  of  actio  acetic  ethyl  ester.  This  is  accom- 
plished by  the  action  of  metallic  sodium  upon  ethj  1  acetate 
followed  by  treatment  with  aoetic  acid.     Theeth 

is  obtained  by  acting  upon  sodium  acetate  with  a  mixture 
of  alcohol  and  sulphuric  acid.  Ethyl  alcohol  added  in 
small  portions  to  sulphuric  acid  produces  ethyl  sulphuric 
acid.  This  is  poured  upon  dried  fused  and  broken  pi.  <  • 
of  sodium  acetate  previously  placed  in  a  copper  still. 
After  standing  twelve  hours  the  contents  of  the  still  are 
raised  to  the  boiling  point,  in  order  to  form  ethyl  acetate, 
which  distils  over.  The  collected  distillate  is  then  freed 
from  water  by  redistilling  over  calcium  chloride.  In  I 
to  form  aceto-acetic  ethyl  ester,  the  ethyl  acetate  with 
small  pieces  r>f  metallic  sodium  drawn  into  wire  are  placed 
in  a  still  having  a  reflux  condenser  and  left  until  the 
sodium  has  disappeared,  after  which  a  moderate  excess  of 
50%  acetic  acid  is  added  and  the  contents  agitated.  On 
standing,  the  contents  separate  into  two  layers,  the  upper 
one  of  which  is  subjected  to  fractional  distillation,  and  the 
portion  which  passes  over  between  175  and  Is",  (  . 
collected. 

3.  Co  on     of    phenylhydrazine    and    ae(to-a> 

■  ihi/l  ester  to  form  phenyUmethyl  pyrazolone. — When  the 
phenylhydrazine  and  the  ester  are  mixed  in  the  proportion 
of  1  to  1-3  the  solution  boils  vigorously  ;  globules  of  water 
separate  and  float  through  the  mass  of  the  liquid,  which 
rapidly  changes  in  colour  from  light  yellowish-brown  to 
reddish-brown.  Upon  warming  this  over  a  water-bath  for 
a  couple  of  hours  the  liquid  darkens  and  thickens  until  it 
can  only  just  be  poured.  During  the  heating  alcohol  is 
eliminated,  a  second  condensation  take-  pla  •  .  with  forma- 
tion of  the  pyrazolone  ring.  After  removal  of  the  alcohol 
and  water,  the  dark,  thick  fluid  is  stirred,  and  poured  while 
warm  into  a  little  over  its  own  volume  of  ether.  In  a  few 
minutes  reddish  particles  begin  to  separate,  and  soon 
solidify  into  a  dark-reddish  crystalline  magma  insoluble  in 
ether."  This  mass  is  allowed  to  stand  until  cold,  when  it  is 
filtered  and  washed  very  thoroughly  with  ether  until  it 
forms  a  white  crystalline  powder. 

4.  Methylation  of  the  pyrazolone  compound  and  Ill- 
formation  of  antipyrine. — This  is  accomplished  by  taking 
equal  weights  of  freshly  distilled  methyl  iodide,  pyrazolone, 
and  methyl  alcohol,  mixing  them  together  in  sealed 
glass  pressure  tubes,  and  heating  t..  100  C  in  a 
bomb-furnace  that  allows  of  careful  regulation.  The 
temperature  must  not  go  much  above  100D  C.,  or  there 
will  be  great  danger  of  explosion  from  excessive  internal 
pressure  due  to  sudden  liberation  of  vapours  produced  by 
decomposition.  At  the  end  of  three  hours  the  containers 
are  allowed  to  cool.  When  the  tubes  from  the  furnace 
have  thoroughly  cooled,  the  contained  hydriodidc  solution 
is  removed  into" an  open  vessel.  In  order  to  avoid  spatter- 
ins,  care  must  be  taken  in  opening  the  tubes  to  allow  th-- 
internal  pressure  to  be  relieved  gradually.  Water  ami 
sulphurous  acid  are  next  added,  and  the  solution  boiled 
until  most  of  the  methyl  alcohol  has  been  driven  off.  The 
sulphurous  acid  acts  upon  the  hydriodic  acid,  forming  free 
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iodine,  sulphur,  water,  and  basic  l-phenyl-2-3-dimethvl  .">- 
pyrazolone  (antipyrine).  The  chloroform  solution  is 
evaporated  to  a  paste  and  just  sufficient  warm  toluene 
added  to  dissolve  it.  Upon  slowly  cooling  the  antipyrine 
crystallises  out.  According  to  Riedel,  the  production  of 
antipyrine  upon  a  commercial  scale  involves  but  one 
operation  for  condensation  and  methylation.  He  states 
that  phenvlhydrazine  100  parts,  aceto-acetic  ethyl  ester 
125  parts,  sodium  methylsulphonate  150  parts,  sodium 
iodide  150  parts,  hydriodic  acid  5  parts,  and  methyl  alcohol 
100  partsare  heated  to  160ctol80=  C.  in  an  autoclave  under 
a  pressure  of  twelve  to  fifteen  atmospheres  for  ten  hours.  ! 
A  still  later  report  states  that  the  sodium  iodide  is  not  ' 
necessary  in  this  process,  provided  four  to  five  times  the 
above-quoted  amount  of  hydriodic  acid  be  used.  The 
contents  of  the  autoclave  are  taken  up  with  a  mixture  of 
alcohol  and  ether,  filtered,  and  washed,  thus  separating  the  - 
antipvrine  from  the  by-product — sodium  sulphate.  The  ' 
alcohol  and  ether  are  distilled  off,  the  residue  dissolved  in 
water  and  made  alkaline,  the  solution  extracted  by  chloro- 
form, the  chloroform  distilled  off,  and  boiling  toluene 
added,  from  which,  on  cooling,  the  antipyrine  crystallises. 
The  cost  of  the  ingredients  for  antipyrine  is  given  as, 
roughly,  3s.  6d.  per  lb.,  this  being  based  on  the  production 
of  100  tons  per  annum. 

Dimelhulcnediol  peroxide  (Diformal  peroxide  hydrate). 
H.  J.  H.  Eenton.  Row  Sec.  Proc..  1914,  A,  90, 
492-498. 

Whex  a  mixture  of  concentrated  solutions  of  formaldehyde 
and  hydrogen  peroxide  is  further  concentrated  in  vacuo  over 
sulphuric  acid  a  brilliant  crystalline  mass  is  obtained 
having  the  molecular  formula,  H202.2H.CHO.  The 
compound  is  remarkably  stable  at  low  temperatures  in  the 
dark,  and  it  dissolves  unchanged  in  watc-  and  in  acetic 
acid.  It  gives  the  normal  molecular  weight  by  the  endo- 
scopic method,  and  this  value  remains  constant  in  aqueous 
solution  even  after  48  hours  at  0;  C.  When  the  crystals 
are  heated  to  about  70=  C.  they  explode,  and  they  take 
fire  spontaneously  in  contact  with  reduced  iron  or  platinum 
black.  They  decompose  slowly  in  bright  sunlight.  Treat- 
ment of  the  aqueous  solution  with  platinum  black  causes 
rapid  evolution  of  oxygen  and  a  pure  solution  of  formalde- 
hyde remains.  The  general  behaviour  of  the  substance 
leads  to  the  conclusion  that  it  is  not  one  containing  hydro- 
gen peroxide  of  crystallisation  but  rather  an  '"atomic"' 
compound  in  the  ordinary  sense  of  the  term. — W.  H.  P. 

Grignard   reagent ;     Oxidation    of  the .     E.    Ferrario. 

Chem.-Zeit.,   1914,  38,  794. 

The  oxidation  with  sodium  or  barium  peroxide  proceeds 
according  to  the  schemes:  (1)  R.MgBr-i-0=R.OMgBr ; 
(2)  (RMgBr)2+0  =  R.R-f  O(MgBr).,.  The  relative  amounts 
of  hydrocarbon,  R.R.  and  of  alcohol  or  phenol.  R.OH, 
produced  depends  on  conditions.  In  the  aromatic  series  ( 
with  sodium  peroxide  the  hydrocarbon  predominates, 
whilst  in  the  aliphatic  series  the  reverse  is  the  case.  Better 
results  were  obtained  by  this  method  than  by  using  atmos-  1 
pheric  oxygen  as  oxidising  agent  according  to  the  method 
of  Boudroux. — G.  F.  M. 

a-Bromonaphthalene  :  Us  physical  properties  and  its 
application  to  the  determination  of  water  in  moist  alcohol. 
M.  Jones  and  A.  Lapworth.  Chem.  Soc.  Trans..  1914, 
105,  1804—1809. 
a-BROMOXAPHTHALEXE  is  purified  by  fractional  distilla- 
tion of  the  commercial  article  in  steam  and  crystallisation 
of  the  distillation  residue  from  absolute  alcohol  at  a  low 
temperature;  the  product  is  freed  from  alcohol  by  a 
current  of  steam  and  from  water  by  treatment  first  with 
calcium  chloride  and  then  with  a  stream  of  dry  air  or 
carbon  dioxide  at  100c  C.  The  compound  is  dimorphous  ; 
the  stable  modification  melts  at  6-20c-0-02:  C.  and  has 
sp.  gr.  at  20°, 4°  C,  1-4834;  the  other  melts  between 
0=  and  2°  C.  The  refractive  index  is  n*£=  1-6582.  The 
pure  compound  may  be  used  for  determining  water  (up  to 
10°o)  in  moist  alcohol,  known  quantities  of  bromonaphtha- 
lene  and  alcohol  being  mixed,  the  solution  slowly  cooled 
until  it  becomes  opaque,  and  the  temperature  noted  with  a 


sensitive  thermometer  ;  an  opalescence  which  first  a  pilars 
is  easily  distinguished  from  the  opacity  at  the  critical 
point.  A  table  is  given  showing  the  temperatures  of 
clouding  of  various  mixtures. — L.  E. 


Phenolphthalein  ;  New  method  for  the  determination  of . 

A.   Mirkin.     Amer.   J.   Pharm.,    1914,   86,  307—308. 

Oxe  grm.  of  phenolphthalein,  0-8  grm.  of  hydroxylaruinc 
hydrochloride,  both  finely  powdered,  and  0-52  grm.  of 
90°o  sodium  hydroxide  are  dissolved  in  35^40  cc. 
of  absolute  alcohol,  and  boiled  in  a  reflux  apparatus  fur 
2  to  3  hours,  when  the  liquid  should  be  yellow.  Tin 
liquid  is  diluted  with  water,  10  c.c.  of  10%  sulphuric  acid 
added  and  the  whole  made  up  to  250  c.c.  50  c.c.  are 
made  neutral  to  methyl  orange  and  then  the  e.\ 
hydroxylamine  is  titrated  with  -V  10  potassium  hydroxide 
using  phenolphthalein  as  indicator.  A  control  test  it 
carried  out  using  the  above  quantities  and  omitting  the 
phenolphthalein.  The  difference  in  the  number  of  c.c.  of 
N  10  potassium  hydroxide  multiplied  by  310  gives  the 
quantity  of  phenolphthalein. — F.  Shdn. 

Mercuric  benzoate.       E.  Rupp  and  A.  Herrmann.     Arab. 
Pharm.,   1914,  252,  3. 

Normal  mercury  benzoate,  official  in  the  French  Phar- 
macopoeia, has  been  recommended  as  the  most  suitable  salt 
for  hypodermic  injection.  The  method  of  the  French 
Pharmacopoeia  for  preparing  it,  by  precipitation  from 
sodium  benzoate  and  a  mercuric  salt,  is  the  best  ■  it  cannot, 
be  recrystallised  from  water,  as  one  part  is  only  soluble 
in  230  at  boiling  point,  and  it  undergoes  partial 
hydrolysis.  When  dissolved  with  the  aid  of  sodium 
chloride,  as  in  making  the  hypodermic  injection,  double 
decomposition  occurs,  the  solution  contains  sodium 
benzoate  and  mercuric  chloride,  and  the  latter  can  be 
shaken  out  with  ether;  the  solution  usually  recom- 
mended, mercuric  benzoate,  1-0;  sodium  chloride, 
0-75  ;  water,  100,  is  identical  with  one  prepared  fr.  m 
mercuric  chloride,  0-59;  sodium  benzoate  (crv.-t. 
sodium  chloride.  0-5  ;  water,  100.  The  solubility  of  the 
salt  on  the  addition  of  ammonium  benzoate  is  due  to  the 
formation  of  a  mercuri-ammonium  complex.  Tie 
of  mercuric  benzoate  solution  on  albumin  is  exactly  the 
same  as  that  of  a  solution  of  mercuric  chloride  containing 
the  same  amount  of  sodium  chloride  ;  sufficient  of  the 
latter  prevents  precipitation  of  albumin  in  any  case. 

Colloid-chemical    studies.     [Colloidal   selenium   for 

medicine.]     A.    Gutbier.     Chem.-Zeit.,    1914.    38,    295. 
(See  also  this  J.,  1911,  1318.) 

By  the  use  of  hydrazine  hydrate  as  reducing  agent  the 
author  has  produced  colloidal  preparations  of  arsenic. 
antimony,  selenium,  mercury,  silver,  platinum,  palladium, 
gold,  etc.,  of  high  concentration  and  great  stability,  and 
readily  soluble  in  water.  Colloidal  selenium  is  new 
prepared  on  a  commercial  scale  for  use  in  medicine.  It 
does  not  give  rise  to  the  unpleasant  secondary  effects 
produced  by  other  selenium  preparations. — A.  S. 

Lanthanum     from      a     physiological-chemical     standpoint. 

T.  Bokorny.  Chem.-Zeit.,  1914,  38,  153—154. 
Experimexts  on  algae  and  yeast  showed  that  lanthanum, 
•although  so  closely  resembling  calcium  in  abemjcal 
attributes,  is  in  no  way  similar  in  physiological  action 
Not  only  was  it  impossible  to  replace  calcium  nitrate  bj 
lanthanum  nitrate  in  culture  solutions,  but  lanthanim 
was  found  to  be  an  active  poison,  especially  towards  plan^ 
containing  chlorophyll. — F.  Sodx. 

Mercuric     chloride;      Volumetric     determination    of 

Stiiwe.     See  XXIII. 

Cinnamic  acid  as  chemical  preservative,  H.  Serger.  flee  XIX  ' 

acid;      Colour     reaction     of .     Ha  ussier.     Si 

XXIII. 

Synthetic   caoutchouc.     [Preparation   of  isoprene  from  o 
of  turpentine  J     Andrejew.     See  Xl\  • 
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■lation  between  tin  physiological  [bactericidal]  and  pi 
chemical  action  of  neutral  salt*.     Borczcllor.    Sci    \l\i. 

hIihc    in    organic    compounds;     Determination    <f . 

I-:.  k.iv.li.     Se,    Will. 

Pi  ■  i  NTS. 

Mineral]  Oils  [for  medicinal  purposi  * 1  .  Treatnu  "I  "f . 

I..  C.  Wallach,  l...iul.....     Km.'.  Pat.  15,551,  July  .">'.  1913. 

onutAi  oil,  for  example  highly  refined  white  mineral  oil 
•  paraffinum  liqnidum,  is  exposed  to,  and  allowed  to 
MOrb,  tho  emanations  from  radio-active  substances. 
-..■  also  Eng.  Pats.  14.88".  of  11)05,  1 1,'tss  of  loos,  and 
rSoi  1911;   this  J.,  1911,  1115).— A  T.  L. 

itMtitrattd    organic    compounds  :     Manufacture    of . 

!■'.    E.    Matthews,    II.   J.    \V.    Bliss,   and    II.    M.    Elder, 

m.     Eng.    Pat.    ll>,828,  Jnlv   22,    1913.     Addition 

Pat,  17,234,  July  24,  I912'(see  this  J.,  1913,884). 

ii  f.  principal  patent  described  the  removal  of  the  elements 
halogen  acids  from  halogenated  hydrocarbons  by  means 

water  or  steam.  It  is  now  found  that  this  process  is 
iplioablo  to  the  removal  of  halogen  acid  from  other 
compounds.  Such  compounds  are 
■uli  >l  wiili  steam  at  a  temperature  between  100  and 
'"  C,  with  or  without  the  use  of  a  catalyst.  In  some 
is  advantageous  to  subject  the  mixed  heated 
ipOttrs  to  the  action  of  the  silent   electric  discharge   or 

ultra-violet  light.  The  following  example  is  given: — 
ic  hundred  grins,  of  d-bromohydrocinnamic  acid  is 
Spended  in  water  and  introduced  gradually  into  a  silica 
In'  heated  to  BOO  650  i'.;  hydrobromic  acid  and 
rbon  dioxide  are  split  off  ami  styrolene  is  formed,  which 

isolated  by  steam  distillation  and  fractionation.  The 
u'hanged    bromohydrocinnamic   acid   is    recovered   and 

.mi  passed  through  the  silica  tube. — T.  F.  B. 


iridinc  carboxylic  acids  and  pyridine  :    Manufacture  of 

.     A.    Heinemann,    London.     Eng.     Pat.     17,003, 

July  24.  1013. 

ens  of  pyridine,  the  phenylpyridines,  and 
inclines  can  readily  be  oxidised  to  pyridinecarboxylic 
ids  by  means  of  ozone,  ozonised  oxygen,  or  ozonised  air. 
the  ordinary  temperature.  The  ozone  can  be  passed 
to  a  vessel  containing  the  pyridine  derivative,  or  it  ran 
•  ted  electrolytically  at  the  anode  of  an  electro- 
ic  cell,  in  which  the  pyridine  derivative  is  oxidised  ;  in 
is  case  it  is  advisable  to  surround  the  cathodes  by 
iphragins  to  prevent  reduction  of  the  carboxylic  acids. 
hen  it  is  desired  to  prepare  pyridine,  the  carboxylic  acid 
distilled,  and.  if  necessary,  the  oxidation  process  is 
>eated    until   the    product    consists    of    pure    pyridine. 

— T.'F  B. 


■vitiating  substances  from  bacteria  ;  Process  for  preparing 

ffficacious .     S.  Sokal,  London.       From  Kalle  und 

Akt.Ces.,  Biebrich  on  Rhine,  Germany.  Eng.  Pat. 
-     (.let.   3,    1913. 

is  "opening  up"  of  bacteria  by  means  of  dilute  acids. 
th  or  without  addition  of  lecithin,  can  be  considerably 
olerated  by  adding  a  small  quantity  of  common  salt 
the  acid  solution.  For  example.  50  grms  of  paratyphoid 
cilli  are  finely  ground  and  digested  at  about  60°  C. 
th  one  litre  of  a  solution  containing  0-5%  of  lactic  acid 
d  0-85°o  of  common  salt.  After  two  to  three  weeks 
-  formation  of  flakes  is  sufficiently  complete,  and  the 
ar  liquid  can  be  separated  from  the  residue  by  filtration 

i  entrifuging.  In  this  case  the  residue  is  used  for 
•rapeutic  purposes.  With  other  bacteria,  e.g.,  with 
'htheria  bacilli,  the  filtrate  possesses  a  high  immunising 
wer.     The  prcjiarations  obtained  in  this  way  are  highly 

icnt.  and  do  not  exhibit  the  unpleasant  effects 
vrienced  with  inoculations  with  "complete''  bacteria. 
e  residues  obtained  by  this  "  opening  up "  process 
i  be  separated    by   extraction   with  alcohol   and   then 

h  ether,  into  three  portions,  viz.,  a  mixture  of  fatty 
tls  and  lipoids,  neutral  fat  and  wax,  and  the  insoluble 

icria  bodies  (albu  uinous  substances).  These  different 
istituents  can  be  made  into  solutions  of  any  desired 


titration!    and    mixed    in    suitable    proportion!    loi 
inoculating  purpoBi        l,  F,  B. 

Therapeutic  compo  [aminophti  '■  tie.]; 

itanufactun    o/  II.   S.    Wellcome,    London,   ami 

p.  L.  Pyman,  Dartford.      Eng.  Pat    2787,  Feb   8,  loll. 

I'm  s\  i  -i  i  i  m  m.    acid    or    its    nitrate    is    converted 

nitration    with    Bulphuric    acid    and 

into   a   nitrophenylseleninic    acid,    NOa.C1H4-SeO.B 

m.pt.    186      15T  C.     This    ifi    rarted    bj    reduction 

with      sodium      bisulphite     into     nitrophenyldiaelei 
\(i..('„ll,.Se.s.  .(  ,ll,,Nu,„  of  m.  pt.  83   C.  :  reduction  ol 
the  diselenide  with  Bodium  Bulphidc  results   in  the  pro- 
duction   of    the    aminophenyldiselonido,   which   form 
crystalline  hydrochloride,  of  m.  pt.  291       292   C.     \eet- 
aminophenyldiselenide,    m.pt.    186      186   i  lined 

by  treating  aminophenyldiselenide  with  acetic  anhydride  ; 
when   oxidised    with     nitric    aoid    it    is  into 

acetaminophenylaeleninic  acid,  m.pt.  209  C,  whilst 
further  oxidation  of  this  with  permanganate  in  alkaline 
solution  results  in  the  formation  of  salte  of  aoetamino- 
phenylaelenonic  acid.  The  free  acid  is  converted  into 
aminophenylselenonicaoid,NH,.C,B  ,  s.  i  i  ,11.  m.pt.  229  C-, 
by  boding  with  water.  This  acid  can  be  combined  with 
alkalis  and  forms  crystalline  salts.  The  acid  and  its 
are  said  to  possess  "  valuable  physiological  properti 

— T.  K.  B. 

Quinoline-i-carboxylic    acids    arylated    in    Hu     2-positi 

Manufa  '•>■■   of- .     Chem.  Fabr.  auf  Action,  vorm. 

E.   Schering.    Berlin.      Eng.    Pat.    11,836,   .May    13,    1914 
Under  Int.  Conv.,  Aug.  I.  1913       Addition  to  Eng.  Pal 
16,684  of  L912,  dated  July  5,  loll  (see  this  J.,  1912,9  i 
I.akoki.v  increased   yields  of   the  2-arytauinoline-4-ci 
oxvlic  acids  are  obtained  by  adding  less   than   one  mol.  ol 
pyroracemic  acid  to  a  boiling  alcoholic  solution  of  one  mol. 
of  benzylidenc-aniline  or  other  condensation  product   ol 
an  aromatic  amine  and  an  aromatic  aldehyde.     The  Deal 
results  are  usually  obtained   when  about   three  mol 
pyroracemic  acid  arc  used  to  four  niols.  of  benzylidene 
aniline.     The  solution  of  pyroracemic  acid  is  preferably 
added  cold  (e.g..  at  u    to  6   C),  and  it  is  not  necessary  to 
use  the  pure  acid.      Further,   the  process  can   !"•   carried 
out  without  decreasing  the  yield,  if  dilute  alcohol  l>e  used 
as  the  solvent  ;  in  this  .use  the  2-phenyIquinoline  1  earb 
..xvlic  acid,  for  example,  crystallises    quantitatively    from 
the  solution  on  cooling.     The  yields  obtained  correspond 
to  about  180—185%  of  the  pyroracemic  acid  used,  when 
benzylidene-aniline  is  employed. — T.  F.  B. 

DiethylacetylUocyanaie.      J.  Callsen,  Elberfeld,  Germany. 

Assignor  to  Synthetic   Patents  Co.,   New  York.     U.S. 

Pat,   1,098.938",  June  2,   1014.   Date  of  appl.,  Dec.   12, 

1913. 
DiETHYLACETYL     isoevanate.      ()    ,11    ;_,< 'II. (  I  i.N  :  CO, 
obtained   by   treating  diethylacetyl  chloride  or  bromide 
with  a  silver  or  mercury  salt  of  isocyanic  acid.     It 
limpid  oil  of  b.  pt.  67c— 72°  C.  at  50  mm.  pressure  ;  it  is 
soluble    in    petroleum    spirit    ami    benzene,    and     yields 
diethylacetyiurea  when  treat cd  with  ammonia.— T.  F.  B. 

Bela-acetylalhylene-teira-alkyldiamiries.        G.    Merling  and 

0.  Chrzescinski.  Elberfeld.  and  H.  Holder.  Leverkusen, 
Assignors   to   Farbenfabr.    vorm.    F.    Bayer   nnd    Co., 
F.ll.erfeld,    Germany.     U.S.    Pat    1,101,754,   June   30, 
1014.     Date  of  appl.,  June  5,  1913. 
The    pl-acetvlalkvlene-tetraalkyldiamim-. 

CH,.CO-CR(CH,.NB 
when  R    represents    hydrogen    or    alkyl    and    R'    alky  I 
are   colourless,    odourless    oils,    soluble    in    water,    which 
are  valuable  intermediate  products  for  making  eryl l 
or    its    homologues.       They    may    be    prepared     Ky    the 
twofold    introduction    of    the    residue.    CH.-NK  ,,     int.. 
the   corresponding   ketone,    and   can    be   separa 
the    monoaminc-s    by    fractional   distillation.        1 1-Aeetyl- 
methvltrimethvlenetetracthylcnediamine. 

CH,.COC(CHs)[CHrN(CtH,)J1, 
is   obtained   by   adding  gradually   292   parts  of   a 
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aqueous  solution  of  diethylamine  to  75  parts  of  aqueous 
40°o  formaldehyde,  adding"210  parts  of  methyletln  Iketone. 
and  boiling  the  mixture  under  a  reflux  condenser 
for  several  hours,  until  a  test  portion,  after  acidifica- 
tion with  acetic  acid,  does  not  become  turbid  on 
adding  a  solution  of  aniline  acetate.  The  solution  is 
then  dehydrated  over  potash,  the  excess  of  ketone 
removed  by  distillation  in  racno,  and  the  remaining 
mixture  of  bases  separated  by  fractionation  in  vacuo, 
the  desired  product   having  a   b.  pt.   of   105 — 110"  Cat 

7  to  8  mm.  ^-Acetyltriniethylenetetracthvlenediamine, 
prepared  in  a  similar  manner,  boils  at  90° — 110    C.  at  7  to 

8  mm.— T.  F.  B. 

Organic     iodine     compounds ;       Preparation     of .     J. 

Sander.     Ger.  Pat.  275,441,  March  1,  1013. 

Saponin  is  heated  with  iodine  in  presence  of  water. 
Easily  soluble  compounds,  suitable  for  therapeutic  pur- 
poses, are  obtained. — T.  F.  B. 

Cyanhydnns    of  aldehydes   and    ketones;     Preparation    of 

derivatives    of .     A.    Albert.       Ger.    Pat.    275,442. 

March  5,  1013.      Addition  to  Ger.  Pat.  259,502  (see  this 
J.,  1913,  673). 

Cyanhydrins  of  aldehydes  or  ketones  are  converted  into 
acyl  derivatives  and  treated  with  hydrogen  selenide  in 
presence  of  an  alcohol.  The  resulting  compounds  are 
esters  of  selenamidines ;  for  example,  the  compound, 
CH3.CO.O.C(CH3),.C(  :  NH)SeC,H5,  is  obtained  by  treating 
the  cyanhydrin  of  acetvlacetone  with  hvdrogen  selenide 
and  ethvl  alcohol.  (See  also  Ger.  Pat".  273,053  ;  this 
J.,  1914,  667.)— T.  F.  B. 

Organic  mercury  compounds;    Process  for  preparing . 

E.  Schossberger  and  G.  Friedrich.     Ger.   Pat.  275,932, 
May  22,  1912. 

Free  terpenic  keto-earboxylie  acids  or  their  esters  react 
quantitatively  with  mercury  salts,  forming  stable  com- 
pounds which  are  soluble  in  alkalis  and  do  not  split  off 
mercuric  oxide  on  heating.  The  compound  from  cam- 
phorcarboxylic  acid  and  mercuric  acetate  contains 
about  44°0  Hg.  The  products  are  suitable  for  use  in 
medicine.— T.  F.  B. 

Bismuth  gallorarbo.rylate  ;  Process  for  preparing  basic . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat.  276,072, 
Aug.  1.  1013.     Addition' to  Ger.  Pat.  268,932. 

A  salt,  identical  with  that  obtained  according  to  the 
principal  patent  (see  this  J.,  1914,  277),  is  obtain.  ,1  by  the 
action  of  a  basic  bismuth  salt  or  bismuth  hydroxide  on 
galloearboxylie  acid  in  presence  of  alkali. — T.  F.  B. 

Hi/droge nation  or  reduction.  A.  Brochet,  Paris.  Eng. 
Pat.  10.030.  July  23.  1913.  Under  Int.  Conv.,  July  27, 
1912. 

SEEFr.  Pat.  458,033  of  1912;  this  J.,  1913,  1031.  Reference 
is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  2520  of 
1907,  3752  of  1910,  25,326  of  1911,  and  72  of  1912.— T.  F.  B. 

Auric  compounds  from  cantharidylelhylenediamine  and 
process  of  making  same.  G.  Spiess,  Frankfort,  and  A. 
Feldt.  Oberursel,  Germany.  U.S.  Pat.  1,104,149,  Julv 
21,  1914.     Bate  of  appl.,  July  28,  1913. 

See  Ger.  Pat.  269,661  of  1912  ;  this  J.,  1914,  375.— T.  F.  B. 

Camphene  and   isobornyl  acetate  ;  Process  of  producing  a 

mixture   of from   pinene   hydrochloride.     C.    Ruder, 

Wandabek,  Germain-.     U.S.    Pat.    1,105,378,  July  28, 
1914.     Date  of  appl",  Feb.  13,  1913. 

See  Fr.  Pat.  453,992  of  1913  ;  this  J.,  1913,  884.— T.  F.  B. 

Amy}  acetate  and  Us  homologues  ;  Method  of  producing , 

F.  Kaufler,     Briickl,     Austria-Hungary.     U.S.     Pat. 
1,100,047,  Aug.  4,  1914.     Date  of  appl.,  Feb.  8,  1913. 

See  Eng.  Pat.  2779  of  1913  :  this  J.,  1913,  767.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Colour  photographs  and  process  for  their  production.     F.  E. 

Ives.    Woodcliffe-on-Hudson,   N.J.,   U.S.A.     Eng.   Pat. 

17.799,  Aug.  2,  1913.     Under  Int.  Conv.,  Aug.  5.   1912. 
See  Fr.  Pat.  461,078  of  1913  ;  this  .T.,  1914,  44.— T.  F.  B. 


XXIL— EXPLOSIVES;  MATCHES. 

Accidents  and  injuries  to  life  and  limb  in  explosives  work, 
etc..  in  Germany.  Chem.  Ind.,  1914.  37,  [14]  (Bcilage) 
29—31. 

Three  explosions  in  dynamite  factories  were  attributed 
respectively  to  the  dropping  of  a  wooden  stemmer,  used  in 
making  dynamite  cartridges,   which  contained  absorbed 
nitroglycerin,   to  an   unknown  cause  in  the  case  of  an 
after-separating    plant,    and   to   the   dropping   of   a  box 
of  fin  shed  dynamite  in  an  incorporating  house.     In  the 
last  case,  a  pipe  80  metres  long  was  detonated  up  tn   i 
flange  at  the  filter-house,  from  which  it  conveyed  mtto 
glycerin  ;    a  ferro-concrete  tunnel  showed  weakness  due 
to  the  want  of  lateral  tying  of  the  round  iron  rods  with 
which   the  concrete  was  reinforced.     The  removal  of  a 
stoneware  wash-water  pipe  caused  an  explos;on  at  a  nitre, 
glycerin  factory.     The  premature  explosion  of  a  dynamite 
cartridge  connected  to  the  leads  ready  for  firing,   on  the 
testing-ground    of   a   dynamite   factory,    was   caused   by 
lightning.     An  experimental  nitroglycerin  powder  tiretl  in 
the  press,  because  it  had  been  locally  over-heated  during 
rolling  or  in  the  press,  or  was  ignited  by  the  residue  of  a 
previous  batch.     The  accumulation  of  a  static  charge  in 
a  zinc-lined  cupboard  in  which  strands  of  nitrocellulose 
powder  were  hung  to  dry.  produced  a  spark  which  fired 
the  ether  vapour  from  the  powder.     No  cause  could  bo 
ass:gned  to  a  case  of  firing  of  a  rolled-shoet  of  propeuanl 
when  being  placed  in  the  press.     Two  accidents  in  black 
powder  mills  were  caused  respectively  by  the  accumulation 
of  powder  dust  in  mill-gearing,  which  in  future  will  be 
placed  outside  the  house,   and  to  the   overloading  of  a 
granulating  machne,  with  consequent  slipping  and  heating 
of  the  belt,  on  which  was  powder  dust.     In  consequence 
of  an  explosion  in  a  detonator  factory  the  transfer 
detonators  to  the  sieve  for  the  removal  of  sawdust  will  in 
future  be  effected  mechanically  from  outside.     An 
sion  in  an  ammunition  factory  was  caused  by  the  dropping 
of   a   packet   of  rim-fire  cartridges    on    another 
Carelessness  on  the  part  of  workmen  who  left  a  dctinaO" 
lying  about  caused  injury  to  the  man  who  found  it. 
foreman  wao  injured  by  treading  on  fulminate  spilt  by 
workman,  who  failed  to  warn  him.     An  attempt  to  remon 
the  contents  of  a  cap  with  a  pointed  object,  cans, 
injuries  to  a  girl.     Several  explosions  due.  among  oth' 
causes,   to   carelessness,   such   as   attempting  to   P 
caked   composition   with   a   wire  brush,   occurred  in  th 
manufacture  of  toy  caps  (amorces),  and  the  effect  in  on 
case  was  aggravated  by  the  presence  in  the  workroom  0 
excessive  quantises  of  the  article.     An  explos  on  of  i 
phosphorus   and   chlorate  was   due   to  ignorance  of  tli 
.  sensitiveness  of  such  mixtures,  and  the  absence  of  prep 
moistening.     Numerous    minor   injuries    to    the   face   b 
burning  occurred  at  firework  factories. — 0    E.  81. 

Government     Laboratory.     Report    of    Principal    Chew 
for  year  ended  March  3\st,  1914.     Set  XXIII. 

Patents. 
[Nilro]     derivatives     of    toluene ;      Manufacture    if  ~~ ~ 
A.    E.    Verge,    Vincennes,    France.     Eng.    Pat.    17,1- 
July  25,   1913.     Under  Int.  Conv.,  May  31,'  1913. 
The  "  liquid  trinitrotoluenes,''  used  in  the  manufacture 
gelatinous  explosives,   are  of  variable    coni| 
always    contain   certain    amounts   of   mononitrotolucni 
which  evaporate  gradually  from  the  mixture,  causing  t 
solid  nitro  compounds  to  crystallise,  with  the  result  th 
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hr     explosives      gradually     harden.      This      invention 

to  t in-  production  i.f  iiii\iiins  ni  nitrotoluenes 
rthuh  .in-  true  liquids,  i.e.,  no  solid  separates  "n  oooling 
mill  the  whole  mass  of  liquid  freezes,  ami  which  contain 
mi  mononitrotoluenes.     "I"   obtain  Buch    products,   it    is 

x   to  use  as  raw  material  a  mixture  of  raononitro- 

,ln.  in     containing  between  45  ami  N.V',,  of  tin-  m-nitro 

Msnpound,     When  mixtures  beyond  these  limits  are  used, 

mlv    Bolid    it    pasty    products    an-    obtained.     Liquid 

nixtures  of  dinitrotoluenes  may  be  obtained  by  nitrating 

tixtures  of  mononitrotoluenes  with  sulphuric  acid- 
litric  acid  mixtures  in  the  usual  way.  it  by  mixing  in 
inltable  proportions  the  dinitro  compound  obtained  from 
n-nitrotoluene  with  the  dinitro  compounds  from  o-  and 
hBltrotolucncB.  "Super-nitrated"  Liquids  are  obtained 
iv  dissolving  suitable  amounts  of  pure  or  commercial 
olid  trinitrotoluene  (m.pt.  Si'  i '.  it  To  72  C.)  in  the 
iijiiiil  mixtures  of  dinitro  compounds;  by  nitrating  in 
fan  usual  manner  the  liquid  dinitro  compounds  and  dissolv- 
ing certain  quantities  of  tln-s.-  trinitro  compounds  in  the 
Squid  dinitro  compounds;  by  nitrating  a  mixture  of 
olid  trinitrotoluene  with   m-nitrotoluenc  containing  the 

iv    proportions   of    the    o-     and     p-nitrotoluenos; 

;  >y  nitrating  tin-  mixture  ■  >;  mononitrotoluenes  in  such  a 

loanner  as   to   produce  directly   tin-  desired   amount   of 

rinitrotoluenes.     This  last  method  is  not  recommended,  as 

t   requires  a  higher  temperature,  and  always  entails  a 

the  product  by  oxidation.     By  these  methods  it  is 

iblc  to  obtain  a  scries  of  liquids  containing  up  to  lii"1( 

litrogcn.  which  show  no  appreciable  loss  or  change  after 
io  i.i i   ('.   for  24  hours.— T.  1".  B. 

V   E  Charbonneaux,  San  Francisco,  U.S.A. 
Kn-.  Tat.  0008,  March  Hi.   1914. 

U  D.S.  Tat.  1,093,767  of  1914  ;  this  J.,  1914,  569.— T.F.B. 

'xplosiie  priming  composition.     A.  Jaques,  Redding,  and 
(1.  Wells.  St.  Albans,   Assignors  to  Nobel's  Explosives    i 
Co..  Ltd..  Glasgow.      U.S.  Pat.  1,106,147,  Aug.  4,  1914. 
Date  ol  appl.,  Oct,  4.  1913. 

Pat.  23,450  of  1012;  thisj.,  1913,  674.— T.  F.  B. 
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lodaU   method  for  determination  of .     W.  W. 

Brostrom.  Eng.  and  Mm.  J.,  1914,  98,  215—216. 
iik  copper  is  reduced  with  sodium  sulphite  solution  in 
he  presence  of  hydrochloric  aeid.  and  precipitated  with 
otassium  thiocyanate.  The  precipitate  is  washed,  decom- 
osed  with  hydrochloric  acid  in  the  presence  of  a  little 
arbon  tetrachloride  and  the  solution  titrated  with  potas- 
iuin  ii  date,  until  the  roil  colour  produced  at  first  is  dis- 
harged.  An  accurate  determination  of  copper  in  ore  can 
e  luaile  in  40  inins.  Results  obtained  by  different 
la-mists  and  by  three  different  methods  arc  given,  showing 
tie  accuracy  of  the  iodate  method. — A.  T.  L. 

•  n<i  .-  Sensitiii  ness  of  some  reagents  for .     E.  Eegriwe. 

Z.  anal.  Chcm.,  1914,  53,  420—426. 

eitr.m.  aqueous  solutions  of  lead  nitrate  of  successively 

■  creasing    concentration    were    treated    under    standard 

■i.ditioiis   with    the    reagents,    the    best     quantities     of 

hvh  were  determined.      The  results  for  16  reagents  are 

corded  in  a  tabic.     Potassium  bichromate  (I  grm.  Pb  in 

100,000  c.c.)  and  sodium  sulphide  ( 1  grm.  Pb  in  2.840,000 

hen  the  test  liquid  was   compared  with  its  own  volume 

r    containing    the    reagent)    showed    the    highest 

Usually   very  small  quantities  of  reagent 

ere  best,  but  in  the  case  of  hydrochloric  acid,  potassium 

slide,  and  sulphuric  acid  the  use  of  comparatively  largo 

uantitics.  by  suppressing  the  ionisation  of  the  lead  salt 

■rnied,  increased  the  sensitiveness. — 0.  E.  M. 

eroxydase   reaction  ;     The   sensitiveness   of  the A. 

Bach.     Ber..   1914.  47,  2122—2124. 

HE  peroxidase  was  obtained  free  from  impurities  by 
'hm  tting  the  juice  from  horse-radish  to  ultrafiltration 
irough  a  collodion  film.     The  solution  was  used  directly 


aftei  determining  its  content  of  solid  matter  by  evaporal 
Tested   by  oxidation  of   pyrogallol   tin-   new    preparation 
gave  '.is  mgrms.  of  purpurogallin  per  mgnn.  ol  eni 

against  30  mgrms.  from  a  preparation  by  I '..oh  and 
Tseherniaek's   method     be  ii    lead   acetate   and   dial] 

M  tins  .1,.  1008,  823)  and  2  mgrms,  from  B  preparation 
by  Haeh  and  Cnodat's  original  method  dins  .1  .  1903, 
3K4).  An  improved  method  for  toBting  the  Bonsitivi 
of  peroxydas.-s  makes  us.-  of  guaiacol  and  hydrogen 
peroxide.  This  reagent  Bhows  the  extraordinary  sensitive 
ness  of  peroxydase,  a  solution  of  I  part  of  onzymo  in 
I  in  ii  i.i  ioi  i.i  ion.  giving  a  brow  n  red  coloration  after  20  mins. 
and  a  solution  of  1:2  billions  giving  a  reaction  after 
standing  for  24  hours. — .1.  B. 

Antimony  :     Detection    of in    qualitative    inorga 

analysis.     3.  Petersen.     Z.  anorg.  (hem.,  1014,  88,  los. 

Tiik  sulphide    precipitate,   containing    possibly    araenii 
antimony,  and  tin,  obtained  in  the  course  of  qualitative 
analysis,  is  treated  with  sodium  peroxide,  in  the  presence  oi 

a  little  water,  the  mixture  heated  to  boiling,  and  any  pre- 
cipitated stannic  acid  tillered  off.  Antimony  is  indicated 
by  a  separation  of  sodium  lnetantinioniate  on  cooling. 
Arsenic  may  be  detected  in  the  same  solution  by  adding 
concentrated  hydrochloric  acid  and  then  liettcndorff's 
reagent  (stannous  chloride  in  fuming  hydrochloric  acid). 

— F.  Sods. 


Mercuric  chloride  :    Volumetric  determination  <>f .     W. 

Stiiwe.     Chem.-Zcit..  l;il4,  38,  320. 

10  c.c.  of  2",,  mercuric  chloride  solution  are  placed  in  a 
100  c.c.  measuring  flask  and  10  or  1.1  c.c.  of  I  ",,  hydrazine 
sulphate  solution  added.  A  small  amount  of  sodium 
bicarbonate  is  added  and  the  flask  wanned  slightly  and 
shaken  for  15  mins.  The  liquid  is  made  up  to  the  mark 
after  cooling  and  50  c.c.  filtered  from  the  reduced  mercury 
into  a  300  c.c.  stoppered  bottle.  After  acidifying  with 
■  '  tic  acid  and  the  addition  of  some  sodium  acetate.  BXOI  E8 
of  .Y  10  iodine  is  added  and  titrated  hack  with  X  10  thio- 
Bulphate  after  another  15  mins.  standing.  1  e.c.  of  .V  lo 
iodine  corresponds  to  D-o  13576  grm.  of  mercuric  chloride. 

— F.   Shun. 

Iodine  in  organic  compounds;  Determination  of .     F. 

Eckardt.     Pharm.    Zcit..    loll.    44,    441.     Pharm.    .1  . 

1014.  93,  223. 
To  determine  the  iodine  in  iodo-albumins,  a  weighed 
quantity  of  the  substance  is  moistened  in  a  platinum 
crucible  with  sodium  hydroxide  solution.  The  mixture 
is  heated  until  dry  and  finally  until  completely  charred. 
The  carbonised  residue  is  then  extracted  with  water  and 
sufficient  tartaric  acid  added  to  give  a  weak  acid  res 
The  liquid,  without  filtering  from  particles  of  carbon,  is 
treated  with  sulphuric  acid  and  sodium  nitrite  and  the 
iodine  thus  set  free  is  extracted  by  shaking  out  with 
carbon  b:sulphide.  It  is  then  placed  in  a  tla.sk  with 
water  and  titrated  with  sodium  thiosulphate  solution 

Citric   add;    Coloui    reaction    of .     E.    P.    Hau 

Chem.-Zeit.,    1014.   38,   037. 
The  solution  is  evaporated  to  dryness  after  the  addition  of 
an  alcoholic  solution  of  vanillin,  and  the  residue  treated 
with  3  drops  of  dilute  sulphuric  acid,  heated  on  a  watei 
hath  for  15  nuns.,  dissolved  in  water,  and  ammonia  added. 
A  bright  red  coloration  is  obtained  with  0-002   ;rm.  of 
citric   aeid.      This    red    coloration     is    not    given,    under 
similar   conditions,    by    tartaric,    malic,    oxalic,    mail 
benzoic,  salicylic,  acetic,  lacl  c,  succinic,  and  teresantalic 
acids,  and  the  presence  of  these  acids  does  not  interfere 
with  the  reaction  given  by  citric  acid.     To  detect  eitr  c 
acid  in  raspberrv  syrup,  50  c.c.  are  neutralised,  50 
water  and  75  c.c.  of  alcohol  are  added,  and  the  organ  • 
acids,    etc.     precipitated    with    lead    acetate      The    lead 
precipitate  is  decomposed  with   hydrogen  sulphide,   the 
solution  evaporated,  the  syrupy  residue  extracted   with 
alcohol,  and  the  alcoholic  solution  evaporated  with  the 
addition   of   calcium    carbonate.     The   calcium   salts   are 
collected,  washed  with  alcohol,  and  tested  as  described. 

— W.  P.  S. 
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■mrnent  Laboratory:  Report  of  the  Principal  Chemist 

of  the on  the   work  of  the  Laboratory  for  the  year 

ended  March  31,  1914.  [Cd.  7562.] 
The  total  number  of  samples  examined  in  the  two  branches 
of  the  Government  Laboratory  during  the  year  was 
234,754,  against  2U9.502  for  the  preceding  year,  and 
157,613  samples  were  examined  at  the  Chemical  Stations 
in  the  provinces. 

Beer,  brewing  materials,  cider  and  perry.  Ninety-one 
samples  of  beer  were  examined  for  saccharin,  saponin, 
and  other  prohibited  substances,  but  excepting  in  two 
samples  which  contained  saponin,  no  deleterious  or  illegal 
stance  was  found.  Of  511  samples  of  herb  beer  and 
ither  temperance  beverages,  401  did  not  contain  more 
than  the  legal  limit  of  2°0  of  proof  spirit,  74  contained 
2—3%,  31  contained  3— 50„  and  5  contained  5 — 7%. 
( if  1596  samples  of  beer  and  brewing  materials,  only  7 
contained  arsenic  in  excess  of  the  limits  laid  down  by  the 
Royal  Commission  on  Arsenical  Poisoning  ;  none  of  the 
306  samples  of  malt  and  sugar  tested  contained  arsenic, 
and  only  one  of  the  1 143  samples  of  wort  and  beer  tested 
contained  arsenic  in  excess  of  the  limit,  the  amount  in 
thus  case  being  one-thirty-sixth  of  a  grain  per  gall.  :  of 
147  miscellaneous  samples,  6  contained  excess  of  arse  lie, 
the  highest  amount  being  one-eighth  of  a  grain  per  gall.: 
the  substances  in  which  the  arsenic  exceeded  the 
limit  were  not  allowed  to  be  used  in  brewing.  Of 
15  samples  described  as  cider,  12  were  found  to  contain 
no  apple  juice  ;  of  286  samples  of  imported  cider,  one  was 
factitious  and  was  assessed  for  duty  on  the  basis  of  the 
spirit  which  it  contained,  and  another  proved  to  be  liable 
to  duty  as  "  wine' 

Spirits.  Of  40  samples  of  fusel  oil  from  distilleries  in 
this  country,  2  contained  more  than  the  permitted  pro- 
portion (15%)  of  proof  spirit,  and  of  124  samples  of 
imported  fusel  oil.  none  exceeded  the  15%  limit.  Of 
.".>s.4  samples  of  exported  liniments,  hair  washes,  and 
other  spirituous  preparations.  2  liniments  were  found  to 
have  been  made  from  methylated  spirit,  but  this  was  due 
to  carelessness  on  the  part  of  the  exporters'  employees  and 
not  to  a  deliberate  illegal  use  of  denatured  spirit.  Of 
39,700  samples  of  imported  spirits  and  spirituous  prepar- 
ations, one  sample,  described  as  "  Molasses,"  was  found 
to  contain  29-1%  of  proof  spirit,  and  15,  entered  as  wood 
naphtha  or  crude  methyl  alcohol,  consisted  of  methyl 
alcohol  so  purified  as  to  be  liable  to  spirit  duty.  Of  961 
samples  of  wood  naphtha  submitted  for  approval  in  the 
preparation  of  methylated  spirit,  7  were  rejected  as 
unsuitable  ;  all  the  samples  of  mineral  naphtha — 224  in 
number — for  use  in  conjunction  with  wood  naphtha  for 
denaturing,  were  approved.  The  marked  reduction, 
referred  to  in  the  last  Report,  in  the  quantity  of  petroleum 
ether  used  in  admixture  with  methylated  spirit  in  the 
manufacture  of  felt  hats  has  continued,  only  32  samples, 
representing  2901  galls.,  being  submitted  as  against  57 
samples  representing  3245  galls.,  in  the  preceding  year. 
For  controlling  the  use  of  methylated  spirit  in  connection 
with  manufacturing  operations  where  the  use  of  stills  is 
permitted,  57  samples  of  preparations  made  with  methyl- 
ated spirit,  and  37  samples  of  industrial  methylated  spirit, 
"  tin;sh,''  and  methyl  alcohol,  were  received  for  examin- 
ation. Forty-one  samples  of  mineralised  methylated 
spirit  were  analysed  in  connection  with  the  unlicensed  sale 
of  this  article,  or  with  the  illegal  substitution  of  industrial 
methylated  spirit  for  the  mineralised  variety. 

Sugar,  glucose,  saccharin.  The  number  of  samples  of 
sugar  and  articles  containing  sugar  examined  for  assess- 
ment of  duty  or  drawback  was  42,644.  Owing  to  tin- 
heavy  duty  on  saccharin,  the  presence  of  this  substance 
has  to  be  searched  for  in  all  preparations  likely  to  contain 
it ;  of  304  samples  tested,  mainly  consisting  of  condiments, 
dentifrices,  and  medicinal  preparations,  105  contained 
saccharin. 

Matches.  Of  1333  samples  examined,  none  was  found 
to  contain  white  phosphorus. 

Imported  dairy  products.  The  following  numbers  of 
samples  were  examined:  Milk,  12;  condensed  milk 
(sweetened,  unsweetened,  and  powder),  172;  cream,  98; 
butter,  1258  ;  margarine,  716  ;  cheese,  72.  All  the  samples 
of  fresh  and  sterilised  milk  were  free  from  preservatives, 
but  one  sample  of  sterilised  milk  was  slightly  deficient 


in  non-fatty  solids.  Of  the  butters,  355  samples  contained 
!  boron  preservative  and  148  contained  added  colouring 
matter.  None  of  the  samples  of  margarine  contained  more 
butter  fat  than  is  legally  permissible  (10%)  but  22  con- 
tained water  in  excess  of  the  legal  limit  of  16%.  All  the 
I  samples  of  margarine  were  free  from  paraffin  wax.  a  sub- 
stance occasionally  present  in  cheap  margarine. 

Apples.  Apples  with  a  slight  deposit  on  the  skin  near 
the  stem  and  near  the  'eye"  were  found  to  contain  a 
trace  of  copper  equal  to  three-hundredths  of  a  grain  per  lb., 
due  probably  to  spraying  with  Bordeaux  Mixture.  The 
amount  of  copper  found  in  tho  apples  was  not  greater 
than  has  been  found  to  occur  naturally  in  wheat,  pota 
and  beans. 

Lead  glazes  and  leadless  glazes.  The  samples  of  leadless 
glaze  examined  were  generally  found  to  comply  with  the 
Home  Office  requirement  according  to  which  the  glaze 
must  not  contain  more  than  1%  of  lead  monoxide. 
Numerous  samples  of  glazes,  avowedly  containing  lead, 
were  examined  for  total  lead-content,  anel  for  the  amount 
soluble  in  hydrochloric  acid  of  the  concentration  pr  • 
in  gastric  juice.  In  51  cases  where  lead  poisoning  had 
occurred,  it  was  found  that  almost  all  the  lead  was  soluble 
in  the  dilute  acid.  In  one  case,  the  glaze  contained  70 
lead  monoxide  of  which  practically  the  whole  was  soluble. 

Board  of  Trade.  Experiments  on  the  suitability,  from  a 
hygienic  point  of  view,  of  galvanised  iron  vessels  as  milk 
.  measures,  showed  that  fresh  milk  dissolved  no  zinc  or 
only  traces  in  2  hours.  When,  however,  milk  was  allowed 
to  go  sour  in  the  vessel,  appreciable  quantities  of  zinc  were 
dissolved.  At  the  end  of  24  hours,  the  milk  contained 
zinc  equal  to  about  half  a  grain  per  pint.  Traces  of 
arsenic  and  antimony,  present  as  impurities  in  the  zin>- 
coating  of  the  vessel,  were  also  found  in  the  milk  which  had 
been  kept  for  24  hours  in  the  vessel,  the  amount  of  arsemc 
in  one  case  being  one-hundredth  of  a  grain  per  gall. 

Scde  of  Food  and  Drugs  Acts.  Seventy-three  sample- 
were  referred  by  magistrates  under  the  provisions  of  ' 
Acts,  viz..  milk,  52  ;  whiskery,  4  ;  jam,  3  ;  butter.  -  : 
pepper,  2  ;  rum,  2  ;  and  margarine,  almond  oil.  ( 
dripping,  gin,  lard,  jelly  and  vinegar  (1  sample  of  each). 
The  results  of  the  examination  at  the  Government  Labora- 
tory differed  from  those  of  the  public  analyst  in  8  cases 
out  of  65. 

Ft  rlilisers  and  Feeding  Stuffs  Acts.  Twenty-four  samples, 
comprising  9  fertilisers  and  15  feeding  stuffs,  were  sub- 
mitted by  the  Board  of  Agriculture  and  Fisheries  in 
connection  with  applications  for  consent  to  take  proceed- 
ings against  the  sellers.  The  nitrate  of  soda  examined 
contained  a  considerable  amount  of  perchlorate,  and  the 
other  fertilisers  were  deficient  in  phosphates,  nitrogen,  or 
potash.  Several  of  the  feeding  meals  were  deficient  in 
oil  or  albuminoids. — L.  E. 

National  Physical  Laboratory.     Report  for  the  year  1913— 

1914. 
Is  order  to  allow  of   changing  the  financial  year  of  the 
Laboratory  so  that  it  will  end  on  March  31st.  the  present 
.    report  covers  a  period  of  15  months,  viz.,  from  Jan.  31. 
1913,  to  March  31,  1914. 

Standard  cells.     The  slow  steady  fall  of  electromotive 
force  which  occurs  in  many  Weston  normal  ceils  is  probably 
due  to  hyefrolysis  of  mercurous  sulphate,  a  solution  of 
hydrolysed    mercurous    sulphate    having    a    lower   con- 
centration of  mercury  ions  than  one  in  contact  with  non- 
hydrolysed  salt.     If  the  hydrolysed  and  non-hydro!;,  se-'! 
salts  are  in  contact  with  a  solvent  and  with  niercun. 
the  latter  acts  as  an  electrolytic  catalyser,  acctle-r..' 
a  reaction  which  tends  to  diminish  the  concentration  01 
mercury  ions  in  the  layer  of  liquid  in  contact  with  tbe 
mercury.     Displacement  of  the  contact  layer  by  agitation 
or   by   convection   currents  due   to  rise   of  temperatim 
produces  an  increase  of  e.m.f.,  as  the  replacing  liquid 
richer   in   mercury   ions.     The   hydrolysis   of   mercuroii 
sulphate  can  be  prevented  by  adding  1  part  of.sulphuni 
acid  per  10,000  parts  of  water. 

Resistivity  of  steel  conductor  rails.     The  usual  pr.: 
specifying  the  resistance  of  steel  rails  in  terms  i  I 
is  deprecated  ;    the  results  differ  according  to  whether  tli 
ceimpanson  is  made  between  copper  and  steel  of  the  sanr 
length  and  weight  or  of  the  same  length  and  Be 
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irea.    Tin'   resistance   should    be   expressed   in   ohms  or 

oicrohms,  and  the  rail  defi I  in  terms  "I  tho  weight   in 

l>.  |k-i  yard  as  is  customary  in  eommorco.     The  resistance 
ed    in    >  h  it.  nut     ways),    temperature   coefficient, 
hhI  composition  ol  electrolytic  iron  (No.    I),  a  pieci 

irtjb'nary  running  rail  (No.  tt),  and  lour  samples  ol  

luctoi  rails  (Nos.  '_'.  3,  I  and  5)  are  given  in  the  following 
— 


tube  for  .">  or  t;  weeks  before  testing.     Vhe  -,  i  i 
w ill   then   have   n  ■  bed        ,    n  tioal   maximum   and   the 
intensity    of   the    pen  which   are  omitted 

erves  as  a  measure  of  tho  radium  content.     Throe  different 

methods  are  used         I b  ned   (old  leaf  i  li 

and  ionisation  chamber;    (2)  Rutherford  and  Chadwii 
method,  in  which  tho  ionisation  produced  bj  thi 
1  J  tnei  'I   ag  dnsl   a   stead  ,     I   ion 


Relative  resistivity. 

Pen  entage  conn  o 

yard 

Temp. 

Mass, 

Volume. 

, ...  ii 

[01    1  '1 

. 

SI 

r          M,           x 

c   II. 

Ni 

1 

5-00 

0-55 

- 

I 

5-72 

6  18 

a  .i 

0025 

0-047 

6-08 

n  IT 

mi  ;  . 

0011 

11(171'. 

0-017 

ii  lOO 

4 

,.  ,i 

7« 

n  15 

0-092 

i  race 

hum; 

0-072 

o  ... ' 

0-065 

ii  046 



7  38 

9   17 

ii  i  | 

,  to 

;n 

ii  027 

0-012 

ii  Q48 

»1 

0 

18 

0-028 

16 



0-021 

glasses.     Csing     thermometers    specially 

iiad<-  about  I  I  umu  ago  and  which  bad  never  been  raised 

room    temperature,   the    thermometric    behaviour 

>f    tin-   four   glasses,  Jena   Hi"1,  Jena  59'",    Verre  dur, 

ml   Ki'\v  glass   was   studied.      Tin-    \aliu-s   found   for  the 

emporary  depression  of  the  zero  corresponding  to  30°, 

'i1  .  75  .   100  .  and  then  at  every  50   C.  up  to  the  tem- 

israture  of  anneal  won-  smaller  than  almost  all  of  the 

nding    values    published    by   other  investigators. 

n  regard  to  tho  secular  rise  of  the  zero  over  a  long  period 

f -years,  the  rate  of  change  was  found  to  be  very  small. 

ater  part   of  tho  change  occurring  within  a  few 

DOnths  of  tho  anneal.     The  Verre  dur  was  found  to  contain 

ram  2  to  over  6%  Pb.     One  of  tho  Verri  d ur  thermometers 

standard   certified   by   the   Bureau   International. 

ml   it    is   pointed   out   that   the   International   Scale   of 

temperature  was  originally  interpreted  on  a  scale  om- 

_   1'.  rr.   ilitr  free  from  lead. 

hydrometers.  Accurate  comparison  of  metal 
ydrometers  in  alcohol  solutions  of  specific  gravity 
pproaching  that  of  water  is  very  difficult,  as  such  solutions 
o  Dot  wet  the  stems  properly,  but  concordant  results 
in  be  obtained  with  instruments  of  the  same  size  by 
dding  a  small  quantity  of  a  dilute  solution  of  sodium 
arbonate,  the  density  being  brought  to  the  original 
alue  by  addition  of  a  little  more  alcohol.  In  comparing 
istrumeuts  of  different  sizes  or  a  metal  instrument  with 
one,  this  method  cannot  be  used  owing  to  the 
isturhing  effect  of  surface  tension,  and  in  such  cases 
large  number  of  readings  must  be  taken  under  varying 
onditions,  and  the  mean  value  calculated.  The  stems 
f  metal  instruments  must  bo  kept  scrupulously  clean, 
nd  the  hvdrometers  are  therefore  kept  immersed  in 
lcohol. 

nVii    l>nromelers.     The    baromil    scale    has    been 

dopted  by  the  Meteorological  Office.     A  "baromil"   is 

'•tim-d  as  the  height  of  a  mercury  column  which,  at  11°  C. 

i  latitude  4."i  .   at   sea   level,   produces  a   pressure   of   1 

lillibar  (1  bilodyne  or  1(KM>  dynes  per  sq.  cm.).     1  baromil 

|'  02953.06  inch  =  0-750076  mm.     Barometric  inch  scales 

graduated  to  be  standard  at  62°  a",  and  millimetre 

nd  baromil  scales  to  be  standard  at  0   C,  and  the  follow- 

■rsion  factors  must  be  used  to  express  the  relations 

fttween  the  actual  lengths  at  any  common  temperature 

f  inch  scales  standard  at   62    F..   and  mm.   or  baromil 

-•ales  standard  at  0°  C,  all  being  graduated  on  Inter- 

ational   brass   (coefficient    of   expansion=000001S4   per 

-') :    1  in.=25-3922  mm.=33-8528  baromils  ;    1  mm.= 

'  in.  =  l-33320  baromil ;   1  baromil=00295396  in. 

"'76  mm. 

Radium.     The  British  Radium  Standard  consisting  of 

1  mgrms.  of  radium  chloride,  purified  and  standardised 

J  Prof   s>.  Meyer,  of  Vienna,  and  compared  directly  with 

'   International   Standard,   at    Paris,    by    Mine.    Curie, 

i  been  in  use  since  the  middle  of  December  last,  and 

■any  £3000  worth  of  radium  in  the  form  of  relatively 

'     preparations    of    radium    and    mesothorium,    have 

■  n  tested.     The  samples  must  be  enclosed  in  a  sealed 


film  of  uranium  oxide  prepared   i,\    McCoy's  method 
deposition),  and  the  distance  from  the  ionisation  chan 

observed  both  for  the  standard  and  tho  sample   '■ 
tested:    for  distances  above   ">o  cm.  the  inverse-sqn 

law  holds  with  considerable  accuracy:  (.'!)  an  appara 
modelled  on  one  designed  by  .Mine.  Curie,  in  which 
an  aluminium  plate,  60  cm.  diani..  is  interposed  betwi 
two  thick  lead  plates  of  the  same  diameter,  adjoining 
plates  being  separated  by  an  air-gap  of  2  mm.  :  the 
sample  is  placed  on  the  centre  of  the  upper  plate,  and 
the  aluminium  plate  is  insulated  and  connected  with  an 
electrometer  ;  the  two  outer  plates  are  then  put  in  metallic 
contact  and  charged  to  a  high  potential,  and  the  -,  ray 
ionisation  measured  in  the  air-gaps  between  the  plate-. 
All  results  are  expressed  in  terms  of  radium  metal. 

Balloon  fabrics.  Comparative  tests  in  which  samples 
were  '"  weathered  "  for  some  months  on  the  roof,  showed 
the  greater  value  of  "metallising"  as  compared  with 
coating  with  yellow  pigments  for  protecting  rubbered 
fabrics. — A.  S. 

Fractional  distillation   of  petroleum.    Sanders.    See   Il.v. 

Preparation  ami  reguiremt  nts  of  cellulose  for  making  cellulose 
solution*.      Piest.     Set    V. 


Determination  of  magnesia  in  magnesites. 
See  VII. 


Wdowiszewski. 


Determination    of  tin    iodine    value  of  fats.     Weiser  and 
Donath.     See  XII. 


Acid  soils.     Daikuhara.     See  XVI. 


Comparative  study  of  different  methods  of  determining  sucrose 
by  double  polarisation.     Gillet.     See  XV11. 


Volumetric    determination    of    sulphurous    acid    in     wines. 
Ferre.     See  XVIII. 


Capillary  analysis  of  milk.     Goppelsroeder.      See   \I.\\. 

New  test  for   morphine  [and  copper].     Oliver.     See    XX. 

Characterisation  of  morphine  and  phenols  by  uranium  salts. 
Aloy  and  Rabaut.     See  XX. 

Determination  of  esters  in  essential  oils.     Xiviere.     See  XX. 
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Determination  of  aotanilide  and  phenacetin   in  admixture. 
Emery.     See  XX. 


o  ■  Bromonaphthah ne  :  its  physical  properties  and  its 
application  to  the  determination  of  water  in  moist  alcohol. 
Jones  and  Lapworth.     See  XX. 

Determination  oj  plienolphthalein.     llirkin.      See  XX. 

Determination  of  podophyllum   resin.     Jenkins.     Sec   XX. 

Patents. 


Siemens  unci  Halske  Akt.-Ges. 
11,    1913.      Under   Int.    Conv., 


Purometer  ;    Optical . 

Fr.  Pat.  466,063,    Dec. 
Aug.  4,  1913. 

The  pyrometer  is  of  the  kind  in  which  an  electric 
incandescence  lamp  of  known  candle-power  is  mounted 
within  a  telescope  containing  a  photometric  screen, 
and  a  test  is  made  by  securing  an  equal  illumination  of 
the  screen  by  the  incandescence  lamp  and  by  the  source 
of  light  tested.  The  fittings  on  the  telescope  tube  for 
the  electric  lamp  and  for  its  leads  are  arranged  so  that 
the  telescope  will  normally  be  held  in  such  a  position  that 
the  lamp  filament  is  vertical.  In  order  to  ensure  constancy 
in  the  illuminating  power  of  the  lamp,  a  second  lamp 
having  a  filament  with  a  different  temperature-coefficient 
is  arranged  in  series  with  it  and  with  a  regulating  resistance. 
This  second  lamp  is  arranged  in  a  branch  tube  of  the 
telescope  so  that  different  parts  of  the  screen  can  be 
illuminated  by  the  two  lamps,  and  the  resistance  is  adjusted 
until  the  illumination  from  both  lamps  is  the  same,  which 
can  only  occur  with  one  particular  current.  The  second 
lamp  is  then  withdrawn  sufficiently  for  its  light  to  be 
entirely  cut  off  from  the  screen  and  the  photometric 
test  is  made  by  moving  a  wedge  of  dark  glass,  or  by  adjust- 
ing a  set  of  dark  glasses  between  the  tested  source  of  light 
and  the  telescope. — A.  T.  L. 

Calorimeter  for  gas  and  other  fuels.     C.   Fery.     Fr.    Pat. 
467,180,  Jan.   10,   1914. 

A  rose-burner  for  gases,  or  a  wick  burner  for  liquid 
fuels,  is  arranged  within  a  lamp-chimney  into  which  air 
is  drawn  by  the  natural  draught  through  a  tube  provided 
with  a  device  sensitive  to  the  velocity  of  the  air  current. 
This  device  indicates  the  calorific  power  on  a  scale,  or 
records  it  on  a  drum,  the  instrument  being  calibrated  by 
means  of  a  gas  of  known  calorific  power.  If  the  fuel 
is  not  burned  at  the  standard  rate,  the  rate  of  fuel  con- 
sumption is  also  determined.  The  device  sensitive  to  the 
velocity  of  the  draught  may  be  a  wheel  with  inclined 
vanes  suspended  by  a  torsion  thread,  or  a  horizontal  disc 
carried  on  one  end  of  a  balanced  lever  and  displaced 
vertically  by  the  current  of  air. — A.  T.  L. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Tobacco  ;     Studies    in    the    curing    of    leaf .      W.    W. 

Garner,   C.   W.    Bacon,   and  C.   L.   Foubert.     Bull.  79, 
U.S.  Dept,  Agric,  April  13,  1914.     40  pp. 

The  investigation,  mainly  a  comparison  of  curing  on  the 
stalk  with  curing  of  the  picked  leaf,  refers  to  Connecticut 
cigar  wrapper  leaf.  The  curing  of  picked  leaf  is  due  chiefly 
to  respiration,  while  curing  on  the  stalk  is  accompanied 
by  a  considerable  transference  into  the  stalk  of  nitrogen 
compounds  from  the  protein,  mineral  constituents,  nitrate, 
and  carbohydrates.  The  loss  of  dry  material  from  the 
leaf  is  correspondingly  about  twice  as  great  as  the  12  to 
15%  loss  from  picked  leaves.  It  is  reduced  when  the 
stalks  are  split,  as  in  the  case  of  manufacturing  types, 
the  loss  from  which,  and  from  cigar-filling  types,  reaches 


40%,  even  with  picked  leaves.  Thorough  nir  curing, 
by  the  action  of  diastatic,  proteolytic,  and  deamidisinn 
enzymes,  and  probably  oxidases,  causes  a  disappearance 
of  starch  and  reducing  sugar,  a  decrease  of  pentosans, 
malic  acid,  proteins,  nicotine,  and  total  nitrogen,  and  an 
increase  in  citric  acid.  The  rate  of  curing  is  rapidly 
increased  by  rise  of  temperature  up  to  the  point  at  which 
the  protoplasm  is  killed,  viz.,  about  130°  F.  (54-4°  C). 
The  moderate  use  of  artificial  heat  does  not  affect  the 
composition  of  the  product.  Thorough  wilting  early  in  the 
process  promotes  the  curing  if  the  further  drying  of  the 
leaf  is  not  too  rapid. — 0.  E.  M. 


Factories   and    Workshops;     Annual   Report   of  th 

Inspector  of for  the  year  1913.     pp.  vi-j-191.     [tM 

7491.]     Price  Is.  7d. 

Dust  explosions. •  Nine  carbonaceous  dust  explosions 
were  reported  in  the  United  Kingdom  during  the  year, 
as  compared  with  seven  during  1912 ;  they  include 
coal  2,  shoddy  2,  dextrin,  starch,  and  flour  1,  malt  1, 
cork  1,  distillery  meal  1,  and  copal  gum  1  That  at  a 
gum  and  starch  factory  was  serious,  causing  3  fatalities 
and  wrecking  a  seven-floored  building ;  it  was  due  to  dust 
from  a  beam  falling  on  a  naked  light  (compare  Report  for 

1911  ;  this  J..  1912,  698).  An  inquiry  into  a  violent 
explosion  of  paper  dust  brought  about  by  the  use  of 
lanterns  during  the  cleaning  of  a  dust  chamber  at  a  paper 
tube  works  in  France  confirms  the  view  expressed  in  a 
previous  Report,  that  the  use  of  a  stive  room  in  connection 
with  grinding  and  cleaning  mtchinery  is  unnecessary  aid 
should  give  place  to  more  modern  methods  of  intercepting 
dust,  such  as  the  cyclone  collector  or  bag  filter.  The 
testing  of  carbonaceous  dusts  by  R.  V.  Wheeler  (this  J., 
1913,447)  has  been  extended;  "  syrolit,"  a  composition 
of  milk  curd  and  formaldehyde,  used  as  a  substitute  for 
celluloid,  showed  a  relative  ignition  temperatuic  of 
1050°  C.  and  wis  placed  in  Class  I.  as  a  dangerous  dust; 
distillery  meal  dust,  with  relative  and  lowest  ignition 
temperatures  970°  and  640°  C.  respectively,  was  also  placed 
in  Class  I.  ;  and  dust  of  myrabolans  and  valonia  nuts 
from  a  tannery,  giving  no  ignition  up  to  1400°  C.  in  the 
relative  test,  and  lowest  ignition  temperature  660°  ('.,  was 
placed  in  Class  II.  as  inflammable  but  not  dangerous. 
Three  explosions  in  the  crank  chambers  of  high  speed 
engines  were  caused  by  the  ignition  of  fine  spray  produced 
bv  action  of  the  cranks  on  oil  which  had  a  flash  point  cf 
400° — 450°  F.  (204°— 232°  C). 

Industrial  poisoning.     The  number  of  cases  of  poisoning 
and  the  fatalities  (in  brackets)  notified  during  1913  and 

1912  respectively  were  :  lead  535  (27),  587  (44) ;  arsenic 
6,  5  ;  mercury  14,  17  ;  anthrax  70  (7),  47  (6).  The  total 
for  lead  poisoning  compares  favourably  with  that  for 
any  preceding  year  except  1910,  although  an  increase  in  the 
number  of  deaths  has  been  noted  since  1906  ;  the  latter  is. 
however,  considered  due  to  a  greater  inclination  on  the 
part  of  medical  practitioners,  since  the  application  of  the 
Workmen's  Compensation  Act,  1906,  to  associate  the  occu- 
pation with  the  chronic  nephritis  and  cardiac  failure  SO 
frequently  appearing  on  the  death  certificates  of  lead 
workers  A  serious  outbreak  of  poisoning  in  the  heading  of 
yarn,  dyed  with  lead  chromate.led  to  analyses  of  the  fluff  and 
dust  from  beams  in  the  work  rooms.  These  showed 
amounts  of  lead  varying  from  3-1%  (calculated  a?  oxide) 
in  rooms  where  chrome  green  yarns,  containing  only  •'! 
lead,  were  headed,  to  22-2%  in  those  where  lead-dyed  yarns 
were  picked.  All  the  samples  were  practically  free  from 
arsenic,  but  antimony  (0-31%,  calculated  as  oxide), 
probably  used  as  a  mordant  and  present  as  a  tannate  in 
the  finished  yarn,  was  found  in  royal  blue  and  (0 

in  aniline  green  yarns,  and  the  symptoms  were  such  as  to 
suggest  the  combined  toxic  action  of  lead  and  antimony. 
Improved  exhaust  draught  and  remodelling  of  the  dust- 
collecting  orifices  has  led  to  improvement  in  the  health  of 
the  workers.  Some  cases  of  lead  poisoning  reported 
involved  very  little  exposure  to  lead,  e.g.,  scraping  labels  i 
cans  and  occasionally  painting  them,  handling  pipes 
covered  with  dry  paint,  or  working  brass  containing  a 
small  percentage  of  lead.  Other  cases  occurred  in  tl 
burning  of  old  ship  plates  coated  with  red  lead,  the  fixing  of 
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life  handles  h>  means  ■  f  lead,  and  tbe  testing  of  springs 
mpered  in  molten  lead.     <  'sees  of  plumbism  in  cbandeliei 

h  iv    diminished    in    consequence    of    "  caulkite 
ring  largely  minted  white  lead  as  a  jointing  material, 
id  tin'  use  of  tlie  .11   pump  .uol  pressure  gauge  replaced 

ting  of  fittings  by  mouth  suction;  and  lessened 
\eni\  of  symptoms,  with  fewer  cases,  are  reported  in  the 
■lln»  ware  industry,  as  a  consequence  of  tbe  Tinning 
sralations.  'I'll'-  use  of  leadless  paint  is  extending,  nml 
„  i'f  poisoning  in  the  repairing  of  old  paint  drums  has 
en  reduced  bj  boiling  them  in  a  bath  of  sodium  sulphate. 
!••  following  table  shows  the  attack-rate  from  lead  poison- 
;  in  certain  industries  for   1(113  and   1912, 


Industry. 


approximate 

number 

«   MlUlilVTcl 

in  lead 

lire. 


Attack-rate 

|>er  thousand 


1913. 


1912. 


1 

enamelling  . . . . 
nun:  "i  metal* 
state  accumulators    .  . 

1  eel  >urs     . .  . . 
■thenw  are  and  china 
cltiru:  of  metals     . . . 

i-h  painting    

•  rutting 

ntini!    


iaoi 

933 

>:~ 
1475 
1400 

Tus;, 

8878 
29,308 

5556 
58,777 


17 

.'. 

17 

30 

13 

13 

23 

3 

2 

0-6 


1913. 


24 

10 

10 

SO 

16 

9 

9 

o 

it 

0  4 


if  the  six  cases  reported  under  arsenic  poisoning,  two 

arred  in   the   manufacture   of   sheep  dip,   one   in   the 

raction  of   arsenic,   and   one  in   bronzing.     A   case  of 

Irogen   arsenide    poisoning    was    caused    by    dissolving 

containing  008°o  of    arsenic  (calculated  as  oxide)  in 

Irochloric  acid  containing  014°o  of  arsenic  (compare 

irailar  case  in  Report  for  1912  ;   this  J.,  1913,  764),  and 

>ther  case  at  a  shale  oil  works  in  Scotland  has  been  traced 

gases  generated  by  the  action  of  acid  residues  from  a 

iturator  "  on  a  new  galvanised  iron  pail. 

Mercurial  poisoning  was  reported  in  connection  with  the 

nipulation  of  mercury  fulminate  (4  cases),  th?  manufac- 

c  of  mercury  compounds  (3).  felt  hats  (3),  and  ther- 

■neters  and  barometers  ('2).  and  the  making  of  electrical 

lent   (1)    and    mercury    vapour    lamps    (1).     Cases    of 

*roj-  reached   a   higher   figure   than    in    any    previous 

r  owing  to  an  increased  number  contracted  from  wool. 

inquiry  by  the  Anthrax  Investigation  Board  showed  that 

t,  applied  by  steaming  or  otherwise,  is  impracticable  as 

Uinfecting  agent  for  wool,  from  the  bale,  except  of  such 

od-stained  material  as  is  removed  in  preliminary  sorting, 

iccount  of  the  expense  and  damage  to  the  colour,  lustre. 

ngth.  and  elasticity  of  the  fibres,  but  the  proved  disin- 

ion  of  blood-stained  material  is  regarded  as  an  important 

i.     Reference  is  made  to  the  work  of  Hilgermann  and 

rmann  and  of  Abt  (this  .1..  1913.  1078)  on  the  relative 

of    the    Seymour-Jones    formic-mercury    process 

-   I  .  1912,  35)  and  the  Schattenfroh  hydrochloric  acid 

salt  method  (this  .1..   1911.   1127)  for  disinfection  of 

■a  and  skins  infected  with  anthrax.     The  latter  seems 

more    reliable    for    sterilising    contaminated    hides, 

Abt   prefers  the    Seymour-Jones    process   for  disiu- 

batches  of  skins  as  a  preventive   measure. 

ut    from    disinfection,     the     formic-mercury    process 

*«ra  to   have   remarkable   properties   in   bringing  dry 

*  into  a  soft  and  supple  state. 

'ii  is  drawn  to  the  frequent  reports  of  the  value 
•  n  in  restoring  the  unconscious  after  gassing,  but 
c  ' 

T 


lliiddcrsiii  M  district  manufacturing  nitro-  and  amino- 
dorivati m's  of  Ih-ii/'ni  .  caaonof  poisoning  have  been  redui  ed 
l n on  .'o  in  191 1  to  I  iii  1913,  owing  largely  to  tie-  adoption 
of  more  efficient  systems  of  exhaust  ventilation  an. I  better 
observance  "f  the  Regulation!  bj  the  workers.  A 
Klight  poisoning  by  nickel  carbonyl  i  also  reported,  the 
viii|'t"rns  being  moderate  cyanosis.  The  dipping  "f 
metal  in  acids,  carried  "ii  in  the  Birmingham  ami  i  Coventry 
distriota,  has  been  noticed  to  have  a  very  marked  corrosive 

DffeOl     on    the    teeth,    ami    thfin  I'  liee    of    hi 

trouble  (a  well-known  result  of    inhalin  fumes, 

hading  to  death   within  a  slu.rt    period   if  the   symptoms 
become  severe). 

Accidents  due  to  fumt  -  and  gatt  -  daring  1913  and  1912 
ii    given  in  the  following  table,  with  fatalities  in  bracki  I  . 


iid  on  the  danger  of  working  alone  or 
lined  spaces  where  there  is  a  risk  of  gas  poisoning. 
•  of  the  cases  under  benzene  and  naphtha  occurred  to 
i  painters  working  in  confined  spaces,  one  (fatal)  was 
flushing"  [i.e.,  an  uncontrolled  rush  of  vapour 
>ng  distillation),  and  another  (also  fatal)  occurred  to  a 
»  employed  in  dry  cleaning.  Two  cases  are  reported  in 
manufacture  of  dinitrotoluene  and  trinitrotoluene  and 
eases  of  toxic  amblyopia  from  the  use  of  dinitro- 
tcne  at  an  explosives  works  :  but  at  a  large  works  in  the 


1018. 


Carbon  monoxide     

Carbon  dioxide     12  (ii 

Hydrogen  sulphide 8(1) 

Sulphur  dioxide    1 

Chlorine  and  hydrochloric  acid    ..  1 

.Nitrous  fames  nil 

Ammonia    3 

Benxene  and  naphtha     6  (2) 

Nitm-    and    smino-derivaUves    of 

benzene  2 

Other 2 


91  (13) 
6 


12  (1) 
3  (1) 


9  (I) 

2  (1) 


Pilch  ulceration.  The  draft  Regulations  dealing  with  the 
manufacture  of  patent  fuel,  with  addition  of  pitch,  havo 
been  withdrawn  upon  agreement  with  the  manufacturers 
as  to  the  provision  of  extra  lavatory,  bath,  and  cloak  room 
accommodation  and  the  further  encasement  of  elevators. 
In  one  works  a  method  of  treating  tar  with  formaldehyde 
is  being  tested  ;  this?,  it  is  alleged,  eliminates  the  auxetic 
elements  in  the  tar,  so  as  to  produce  pitch  having  less 
effect  on  the  skin  than  ordinary  pitch.  The  number 
of  cases  of  pitch  warts  or  of  epitheliomatous  cancer,  the 
result  of  them,  was  19.  and  2  cases  of  serious  skin  affections 
in  creosoting  factories  are  also  reported.  There  were  a 
few  cases  of  paraffin  cancer,  a  disease  to  which  shale  oil 
workers  are  peculiarly  liable  The  shale  is  heated  in 
vertical  retorts  and  the  resulting  crude  oil  distilled  by 
heating  and  blowing  steam  through  it  :  the  '"  green  oil  " 
thus  obtained  is  treated  with  2%  sulphuric  acid  and  1",, 
caustic  soda  and  is  then  again  distilled  with  steam  and 
fractionated,  giving  '  light  oil,"  "  intermediate,"  and 
'*  heavy  oils.''  The  light  oil.  after  treatment  with  acid  and 
alkali,  gives  upon  distillation  "  burning  oil,"  ready  for 
use,  and  more  of  the  intermediate  oil.  The  heavy  oil  is 
cooled,  pumped  through  ammonia  freezers  and  filter- 
presses,  washed  with  acid  and  alkali,  anil  again  distilled, 
yielding  intermediate  oil  and  "  lubricating  oil."  All  the 
intermediate  and  lubricating  oil  is  passed  through  coolers, 
freezers,  and  filter-presses,  and  the  residual  "  scale." 
which  causes  the  eruption  on  the  arms  of  the  workers,  is 
pressed,  purified  by  slow  heating,  treated  with  animal 
black,  and  finally  converted  into  wax.  Rubbing  the  hands 
and  arms  after  washing  with  a  solution  of  carbolic  acid 
and  glycerin  has  been  found  to  lessen  the  irritation  pro- 
duced by  the  scale.  The  Glasgow  inspector  reports  that  at 
a  factory  where  crude  paraffin  wax  was  refined,  the  workers 
suffered  from  large  boils,  hut  personal  cleanliness  was  said 
to  be  a  certain  preventative.  The  addition  of  a  small 
amount  of  a  disinfecting  fluid  (creosote  or  carbolic  acid)  to 
mineral  oils  used  as  lubricants  (particularly  shale  oils)  has 
been  found  effective  in  preventing  eczema  in  engineering 
factories.  During  the  year,  the  Special  Rules  of  1900 
for  the  manufacture  of  chromate  and  bichromat. 
potassium  and  sodium,  introduced  in  consequence  .f 
chrome  ulceration  among  the  workers,  have  been  replaced 
bv  Regulations  (this  J..  1913.  7501.  In  the  Scotch  works 
the  effect  of  chrome  dust  on  the  nasal  septum  has  been 
evident,  despite  elaborate  exhaust  ventilation  at  packing, 
and  perforation  sooner  or  later  is  said  to  be  the  rule.  It 
is  questionable  whether  the  bichromate  is  the  actual 
poison  which  causes  the  ulcers  or  whether  their  formation 
is  not  rather  due  to  microbic  attack  supervening  on  the 
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action  of  bichromate,  which  by  preventing  healing,  pre- 
pares the  way  for  microbic  infection.  Promising  results 
as  a  preventative  in  chrome  tanning  have  been  obtained 
with  a  disinfecting  ointment  made  from  mineral  lard  3  lb., 
paraffin  wax  6  oz.,  and  ""  cyllin  "  3  oz.,  to  be  rubbed  into  the 
parts  exposed  to  the  liquor  before  starting  work.  Poison- 
ing rarely  if  ever  occurs  in  chrome  tanning  where  the  one-' 
bath  process  (with  a  solution  of  chromic  salt)  is  in  vogue, 
but  is  well  known  where  the  two-bath  (bichromate  and 
thiosulphate)  method  is  adopted.  Cases  of  chrome 
ulceration  amongst  French  polishers  are  also  reported, 
although  it  is  said  the  trouble  can  be  avoided  by  applying 
linseed  oil  to  the  hands  and  arms  before  work.  Inquiries 
into  the  prevalence  of  salt  ulcers  among  herring-  and  gut- 
curers  have  shown  that  common  salt,  in  the  dry  or  wet 
s'ate.  has  an  effect  very  similar  to  bichromate.  Frequent 
washing  has  proved  most  beneficial  in  these  cases,  and 
promising  trials  have  been  made  with  the  ointment 
mentioned  above. 

A  study  by  Collis  of  the  effects  of  dust  in  producing 
diseases  of  the  lungs  has  led  to  the  following  conclusions  : — 
<  1 )  Inhalation  of  all  forms  of  dust  is  accompanied  by  dimin- 
ished power  of  chest  expansion,  with  correspondingly 
high  blood-pressure.  (2)  Animal  dusts,  apart  from  the 
presence  of  pathogenic  micro-organisms,  produce  less 
effect  than  vegetable  or  mineral  dusts.  (3)  Vegetable 
ilusts  tend  to  produce  an  asthmatic  type  of  chest  affection. 
(4)  Mineral  dusts  which  do  not  contain  free  silica  tend  to 
produce  irritation  of  the  upper  air-passages  and  respiratory 
diseases  other  than  phthisis,  those  composed  of  calcium 
salts  being  least  injurious.  (5)  Inhalation  of  mineral 
dusts  which  contain  free  silica  is  associated  with  an  excess  of 
phthisis  ;  an  excess  which  bears  a  direct  relation  to  the 
amount  of  free  silica  present.  (6)  In  general,  dusts  appear 
to  be  more  injurious  as  their  chemical  composition  differs 
from  that  of  the  human  bodv.  or  from  the  elements  of  which 
the  body  is  composed. — F.  Sod>~. 
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Prohibited    exports.       Order-in-Council,    dated    Sept.    8th, 
1914,  supplementing  and  amending  previous  lists. 

The  following  are  deleted  from  the  list  of  articles  included 
in  His  Majesty's  Proclamations,  dated  August  5th  and 
10th,  1914  (see  this  J.,  1914,  810)  :— 

Tin.  tungsten,  nitro-toluol,  castor  oil,  boric  acid,  digitalis 
and  its  preparations,  all  fine  chemicals. 

The  heading  "  Manganese  "  should  read  "  Manganese, 
including  ferro-manganese." 

The  exportation  of  iron  ore,  raw  rubber,  and  castor  oil, 
is  prohibited  to  all  foreign  ports  in  Europe  and  on  the 
Mediterranean  and  Black  Seas  other  than  those  of  Russia 
(except  Baltic  Ports),  Belgium,  France,  Spain  and 
Portugal. 

The  following  are  added  to  the  list  of  prohibitions  to  all 
destinations  contained  in  former  proclamations  : — 
Tungsten,  wolfram  ore,  nitro-toluol,  acetanilide,  acetyl- 
salicylic  acid  (aspirin)  and  salicin.  aconite  and  its  prepara- 
tions and  alkaloids,  adrenin  (adrenalin)  and  its  prepara- 
tions, ammonium  sulphoevanide.  antipyrine  (pheaazone), 
balsam  of  Peru,  benzoic  acid  (synthetic)  and  benzoates, 
cantharides  and  its  preparations,  chloral  and  its  prepara- 
tions, including  chloramid,  chrvsarobin,  citrate  of  mag- 
nesia, citric  acid,  alkaline  citrates  and  calcium  citrate, 
coal  tar  products  for  use  in  dye  manufacture,  diethyl- 
barbituric  acid  (veronal)  and  veronal  sodium,  dulcite, 
dyes  and  dyestnffs  obtained  from  coal  tar,  emetin  hydro- 
chloride, eucaine  hydrochloride,  ergot  of  rye  and  its  pre- 
parations and  alkaloids,  gentian  and  its  preparations, 
glacial  acetic  acid,  hexamethylene  tetramine  (urotropin) 
and  its  preparations,  hydrobromic  acid,  hydroquinone, 
mannite,     neo-salvarsan,     novocain,     oil    of    turpentine, 


paraldehyde,  paraffin  (liquid,  medicinal),  pastilles,  jujubes, 
lozenges  and  cachous  generally  containing  prohibited' 
ingredients,  "peptone  Witte,"'  phenacetin.  pilocarpine 
salts,  potassium  and  its  salts  and  preparations  (including 
bichromate  and  pnissiate  of  potash),  pyrogallic  acid, 
saccharin  (including  "saxin"),  santonin  and  its  prepara- 
tions, sulphonal.  sulphate  of  zinc,  tartaric  acid  and  alkaline 
tartrates,  thymol  and  its  preparations,  trional. 


Competition  with  Germany  and  Austria-Hungary.  Li*t 
of  articles  in  connection  icitli  which  applications  hare  been 
made  to  the  Board  of  Trade  with  a  view  to  getting  into  touch 
with  buyers  or  setters.     August.   1914. 

Firms  who  can  supply  any  of  the  articles  asked  for  or 
who  may  wish  to  buy  any  of  the  articles  offered  below 
should  communicate  with  the  Director  of  the  Commercial 
Intelligence  Branch,  Board  of  Trade,  73.  Basinghall  Street, 
London,  E.C. 

A.  Articles  which  inquirers  wish  to  buy: — Acetic  acid: 
aluminium  discs,  powder,  rods,  foil,  and  sheets  ;  aluminium 
nitrate  ;      asbestos     fibre    jointing  ;      beryllium    nitrate  ; 
black  lead  ;   brassware.  general ;   bronze  powder  ;   carbons 
for    lamps ;      celluloid,    various ;      ceresine ;      chemical*, 
general,    and    for   cleaning    and   glassworks :     china  and 
earthenware  ;    cloth  and  fibre  for  incandescent  mantles ; 
cork;   cotton,  mercerised  :   dextrin  and  dextrose  ;   drugs: 
dyes,  general,  aniline,  and  naphthylamine  black ;   enamel 
ingredients,  enamel  ware  ;    formaldehyde  ;    fuller's  earth 
prepared  for  oil  filtration  ;  gelatine,  tubes  ;  glass  and  glass 
ware,  heat  resisting,  lamp  glass,  Jena  glass  ;    glass  wool 
gold    foil ;     graphite,    powdered   and   cake ;    hydrofiuorii 
acid  ;    lighters,  automatic  ;    magnalium    sulphate ;    mag 
nesia  (oxide)  ;  magnesium  chloride  and  nitrate  ;  magnesiti 
manganese  sulphate  ;   mantles,  incandescent,  and  magnesi. 
rings  therefor  ;    mercury  iodide  ;    metals,  various  ;   meta 
foil ;    methyl  chloride  ;    oils,  essential ;    ores  and  minerals 
general ;     paints  ;     paper  (impregnated  discs  and  rolls) 
pearl  ash  ;  perfumes  ;  potash,  caustic,  carbonate,  prussiatt 
nitrate,    and   sulphate  ;     potassium   cyanide   and  iodide 
rubber    (thin    gutta    percha)  ;     silica ;     silk,     artificial 
silver  foil ;    soap,  castile  and  olive  oil ;    soapstone  :   soda 
ash,   caustic,   carbonate,   bicarbonate,  and  hyposulphite 
mono-sodium    sulphite;     starch;     sugar;     tartaric   aci 
and    tartrates ;     thorium    nitrate ;     tinned   hollow-ware 
vulcanite   (mouldings,   rods,   and   sheets)  ;    wire,   barbet 
enamelled  copper,  mild  steel,  soft  basic  ;    zinc,  ores,  shee 
oxide,  carbonate,  and  sulphate. 

B.  Articles  which  inquirers  desire  to  sell: — Acetic  acid 
acetone;  acetyl-cellulose;  anticorrosives ;  bleaching powdi 
(chloride  of  lime) ;  butyl  alcohol ;  capsules  (metal; 
calcium  sulphate  ;  charcoal  powder ;  chemicals,  genera1 
china  and  earthenware ;  chrome  liquor ;  cochinea 
colours ;  cosmetics ;  dextrines  (white  and  yellow 
disinfectants ;  drugs  and  veterinary  medicines ;  dyi 
aniline  and  vegetable  ;  electroplating  materials  ;  enam< 
ware ;  esparto  grass ;  firebricks  and  fireclay  good: 
gelatin ;  glass  and  glassware ;  graduated  apparatus 
glues  and  gums  ;  gypsum  ;  iron  liquor  ;  kaolin  ;  ki< 

and  bricks  ;  lampblack  ;  lead,  white  and  red  ;  lithoponc 
machinery  for  bleaching  ;  mantles,  incandescent ;  manure 
oils  and  greases  ;  oxyaeetylene  welding  plant ;  paint, 
paper ;  plating ;  polishes  ;  rubber,  synthetic ;  sod 
caustic,  bicarbonate,  washing;  tungsten  ores;  va 
nishes :   vitreosil ;  vulcanite. 


Competition    uith    Germany     and     Austria-Hungary 

neutral  markets. 
In  pursuance  of  the  Board  of  Trade  scheme  for  assisti 
British  manufacturers  and  traders  to  secure  tiade  w 
British   Possessions   and   Foreign   Countries,   formerly 
the  hands  of  their  German  and  Austrian  or  Hungarian  oo 
petitors.  bulletins  have  been  issued  on  hollow  glass  wan 
hollow- ware,  enamelled  or  tinned;     iron  and  steel  wu: 
cotton  prints  ;    pottery  and  earthenware ;    brass  war 
soaps;    products  of  the  colour  printing  industry  ;    iinolc  ■ 
and  oilcloth  ;    pumps  and  pumping  machinery  ;   paint< 
colours  and  materials ;    photographic  gocds. 
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Inquiries  should  hoaddrc I  to  the  Director,  I  'omn ial 

,„-,     Branch.   7:1,    Uasinghall   Street,    London,    K.I 


lilu  ■    Prohibition   <<j   certain   exports   from   —  Board 

of  Trade  •!..  Aug.  20,  1914 

Decree,    dated    Angus!    I-',    prohibits 

ortation    of     certain     articles,     including     coal, 

etrolcnni,  petrol,  glycerin,  lubricating  materials,  copper, 

luminiuiu,  lead,  silicon,  sodium   nitrate,  sulphuric  acid, 

id.  calcium  carbide,  acetone,  sulphuric  anhydride, 

id.  Bodium  carbonate,  and  medicines  and  sanitary 

iti  general,  together  with  the  goods  enumerated 

|e  I'lti  of  the  Mercantile  Marine  Code  (contraband 

f  war). 


'ii/t/t't''  Sortcay  ;   Opportunity  •  forBritish  trade  tit . 

Board  of  Trade,  Sept.  s,  1914. 

tish   Embassador  at  Home  -Mies  that  the  present 

ourablc  for  a  competent  Italian  commi  1 

•  Her  or  agent  to  go  to  Milan  and  obtain  orders  for 

hitherto    supplied    by    Germany.     Amongst    stub 

which  there  would  lie  a  demand  are  carbons  for 

re  lamps,  magnesium,  silica,  bricks,  and  special  tvpes  of 

••''■ 

jostv's  Minister  at  Christ  iania  reports  that  supplies 

drugs.which  are  usually  drawn  from  Germany, 

rted  to  I"'  very  low  in  Norway  at  present.     Repre- 

:  he  drug  industry  who  were  sent  to  America 

1.1  teil  that  drugs  arc  very  expensive  there,  and  it  is 

osidered  that  there  is  a  good  opening  for  British  products 

f  (.his  nature  in  Norway. 


mittstrial    chemistry;      Some    economic    aspects    oj  

B.  C  Hesse.     J.  Ind.  Eng.  ('hem..  l!IU,  6,  678 — «82. 

•.   the   thirteenth    census    (1010)    of   the    United    States, 

Hollowing  nine  principal  divisions  are  included  under 

'  micals  and  allied  products,   viz.,   paint   and   varnish  : 

Is;  fertilisers;  explosives;  dyestuffs  and  extracts ; 

ilphuric,    nitric    and    mixed    acids ;     wood    distillation 

let    including    rosin    and    turpentine);     essential    oils; 

"tie,  carbon  and  lampblack.     Comparison  of  the  data  for 

dustries  with  those  for  the  manufacturing  industries 

1  a  whole  shows  that   per  unit  of  plant,  the  number  of 

■rsons  engaged   in   manufacture  is   50%   greater  in   the 

chemical  plant  than  in  the  average  manufacturing 

1  he  number  of  salaried  employees  is   more  than 

-  as  many  ;    the  number  of  wage-earners  is  34°0 

reater ;      the     expenses      (salaries,     wages,       materials, 

scellaneous)  are  all  greater;    the  value  of  the  products 

reduced  is  ltil°0  more  and  the  excess  of  the  value  of  the 

"»luct   over   that    of    the    raw    material    is    148%    more 

iw  in  the   case   of   the   average   manufacturing   plant. 

he  amount  of  capital  required  for  the  average  chemical 

*nt  is  however  3-3  times  that  required  for  the  average 

inufacturing  plant  ;  hence  per  unit  of  capital  invested, 

and    the    number    of    persons    employed, 

>laried  or  otherwise,  are  lower  in  the  chemical  and  allied 

s   than   in   other   branches   of   manufacture.     Of 

total  value  of  products  in  the  nine  principal  divisions 

ical  industry  mentioned  above,  viz..  425,084,540 

>llars,    the    percentage    share    of    each    division     was  : 

nt  and  varnish.  20-4  ;    (2),  chemicals,   27-4  ;    (3), 

-.   24.">  ;    (4).   explosives.   0-4;     (5)   dyestuffs   and 

•tracts,    3-8;     (ti),    sulphuric,    nitric    and    mixed    aeids, 

wood  distillation,  2-3  :    (S).  essential  oils,  0-3  ; 

.  bone,  carbon,  and  lampblack,  0-4.     The  percentage 

i*res  of  the  subdivisions  in  each  of  the  principal  divisions 


Per  cent. 

of  total. 
rn»t   and  rarnieh. 


13-6 

ll     4j  4 

ml  japans li.Vll 



'■r  paint*  ami   kalso- 


Per  cent 
of  total. 

Linseed  oil   1-5 

Bleached  shellac      0-5 

All  other  products     9-8 

Chemical*. 
Aeids      101 


Pi  i  ci  it*. 
of  I 

is      

Munis     

.'  i  ii  product) 

i  yanldee   1-8 

lili  idling  material  N 

i  in  mi.  ,.i   produi  i 

by  thoaldofelectricit) 

Plastics     8  i 

pressed  and  liquefied 

gases '  - 

ill  "Is       

i  hernials    n<  >t    elsewhere 
pi  ■ul.'d     29-1 

Fcrtift 

Superphosphates      .... 

Vmmordated  fertilisers  .  .  0-7 
i  oncentrated     phosphate 

fcrtllisen U"5 

i  omplete  EertUfsers     ....  55'0 

Other  fertilisers   7-8 

Sulphuric  add  fur  Bali  i 

.5    B.  add) h'.i 

Other  acids  for  sale  ....  0-6 

\ll  other  products      9'7 

Explosive*. 

Dynamite      48-8 

Permissible  explosives    - .  2-2 

Nitroglycerin    7*9 

Blasting  powder 24-9 

Gunpowder  4-:i 

i  mIiit  axplosivea      9*7 

m.it.  i  ials     not     elsewhere 

Bpeclfled    5-4 

Dyestuffs  ami  exlrmh. 

Vrtilieial  dyestuffs 21  ll 

Extracts  for  dyeing   ....     8*2 


Per  ..hi 

in  i 
i  o 
it 

i"  ii 
Ground      and      oil 

2  - 

Ml   "ii 

Sulphuric  acid     57*0 

Nitric  acid    5'1 

Mixed  acid  14-8 

mi  othi  i  produi  ■-     -M" 

I  !'</«•/ 

u .  ,.    alcohol    ■  ■ 

\\ i  alcohol,  refined 

Icetatc  "i  inn"  20-3 

Charcoal    24'8 

i  irpi  "'in"  2*8 

Ml  other  wood  distillation 

products    

All  other  products 

Bone,  carbon  black. 

Bone  black  ■' 

i  larbon  black   20  :< 

Lampblack   

Essential  oils. 

Peppermint  oil    ~ 

Black  birch  oil    

3pearmlnt  oil  

wintergreen  oil   

Other  oils     

Witch-hazel  extract    28-7 

All  other  products      ....    i-l 
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Within  these  nine  divisions  the  United  States  is,  in  a 
large  measure,  self-sustaining,  but  metals  and  metallurgy, 
production  of  refined  petroleum,  and  many  other  large 
industries  (glass,  oils,  fats  and  soaps,  pottery,  stat 
sugar,  etc.)  depending  upon  chemical  reactions  and 
chemical  control  are  not  included.  If  the  official  German 
classification  be  adopted,  then  of  a  total  foreign  trade 
(C.S.A.)  of  1,241,484,592  dollars  in  1913,  1,302,274,994 
dollars,  or  30°o.  represented  products  of,  or  materials 
used  in,  chemical  industry;  of  these  IS",,  (759,193,688 
dollars)  represented  import's  and  12%  (543,081,306  dollars) 
i  "presented  exports.     Some  of  the  largei  items  were: — 

Imports.  Exports. 

Dollars.  Doll. 

sugar   204,212,581  Refined     petroleum 

Hi. I-  and  skins      ..   1 17.3S6.174      and  its  products     l::.'. "2,905 
Unmanufactured  Copper  as  metal    ..   120,805,914 

indiarubber  101,333,158  Beet   and   hog    pro- 
Paper     and     paper-  ducts    82,890,777 

stock    27,706.t»7  Leather    42,384,199 

Potash  compounds        14,408,124   Saval  stores      28,41 

Fertiliser  mnterial         l 
i  industry    . . 


In  regard  to  the  German  coal-tar  dye  industry,  this  is  so 
dependent   upon  interlocking  chemicals  and   hs 
such  a  stage  of  complexity  and  interdependence  that  it  is 
difficult  of  transplantation  as  a  whole,  but  of  the  relatively 
t.«  staple  products— products  consumed  in  quantities  to  be 
measured  bj  tons— several  an-  manufactured  successfully 
in    the    United    States.     Moreover,    the    chemical    and 
engineering  work  involved,  for  example,  in  the  produi 
of  a  useful  illuminating  oil  or  a  medicinal  preparation  from 
crude   petroleum,   compares   very   favourably   with   that 
involved  in  the  production  of  most  of  the  coal-tar. I 
and    the    petroleum    products    are  economic 

value.     Again,  the  money  value  of  the  inorganu 
industry   exceeds   that    of   the   dye   industry   by  at   least 
15  to   I.      As  as  indication  of  the  im]  :  accurate 

analytical  control  of  chemical  operations,  it  is  pointed  out 
that' the  United  States  exports   copper  to  the  value  , 
120  million  dollars  per  annum  and  that  an  error  of  1  "„  in 
the  determination  of  copper  would  mean  0,000 

dollars  per  month. — A.  S. 
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History   of  the   Institute   of   Chemistry   of  Great 

Britain  and  Ireland  (1877 — 1914). 
Volume  (SJ  by  5J  ins.),  containing  300  pages  of  subject 
matter,  and  an  alphabetical  index.  There  are  four 
illustrations.  The  matter  is  subdivided  and  classified  as 
follows  : — I.  Preface.  II.  Introduction  (Professional  or- 
ganisation generally.  The  Royal  Society,  the  Chemical 
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Annual  Report  of  the  Chief  Inspector  of  Factories 
and  Workshops  for  the  Year  1913.  [Cd.  7,491.] 
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This  publication  contains  the  general  report  of  the  Chief 
Inspector  upon  the  work  of  the  Factory  Department  of 
the  Home  Office  in  1913,  as  well  as  statistical  tables. 
A  comprehensive  report  by  the  Senior  Superintending 
Inspector  of  factories  and"  the  Inspector  for  dangerous 
trades  is  introduced  for  the  first  time,  and  reports  are 
included  by  the  principal  lady  inspector,  and  the  Electrical 
and  medical  inspectors.  At  the  end  of  the  year  there 
were  upon  the  registers  120,062  factories  and  154,507 
workshops. 
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Official  Notices. 


PATEN  IS,  DESIGNS,  AND   I  I:  U>E  M  LRKS  FEES. 

Board  of  Trade,  September  26th,  mil. 

The  Board  of  Trade  have  given  a  general  licence  per 
■Hitting  iill  persons  resident,  "i  carrying  on  business,  or 
being  in  tho  British  Dominions,  i"  pay  any  fees  neoessarj 
lor  obtaining  the  grant,  or  for  obtaining  (lie  renewal  "t 
patents,  or  for  obtaining  the  registration  of  designs  or 
trade  marks,  or  the  renewal  of  such  registration  in  an 
"enemy  country,"  ami  als  i  to  pay  on  behalf  of  any 
"emmy"  any  fees  payable  on  application  for  or  renewal 
if  the  grant  of  a  British  patent  or  on  application  for 
gistration  of  British  designs  or  trade  marks  or  the 
renewal  of  such  registration. 


COMPETITION   WITH   GERMANY    AND   AUSTRIA- 

HUNGARY. 

Board  of  Trade  Action. 

Attention  is  directed  to  page  940  of  this  issue,  on  which 
appears  an  abstract  of  a  second  list,  issued  by  tho  Board 
ol  Trade,  of  articles  which  inquirers  desire  (a)  to  purchase, 
and  (b)  to  sell.  The  tirst  list  is  referred  to  in  the 
September  loth  issue  of  this  Journal,  pages  847  and  896. 


PROCEDURE  TO  BE  OBSERVED  IN  CONNECTION 

WITH  THE  USE  IN  MANUFACTURES  OF  SPIRITS 

ON  WHICH  DUTY  HAS  NOT  BEEN  PAID. 

Sect.  8  of  the  Finance  Act,  1902. 

A  memorandum  on  the  above  subject,  prepared  by  the 
Board  of  Customs  and  Excise,  was  printed  in  the  September 
15th  issue  of  this  Journal,  page  880. 


Sydney  Section. 


Meeting  held  at  Sydney  on    Wednesday,   \5lh  July,  1914. 


TROF.    C.    E.    FAWSITT    IN'    THE    CHAIR. 


A  THERMO-REGULATOR  FOR  THERMOSTATS  AT 

TEMPERATURES     VERY     CLOSE     TO     ROOM 

TEMPERATURE. 

BY   CHARLES   W.    R.    POWELL. 

When  the  temperature  of  a  thermostat  containing  water 
is  to  be  maintained  above  room  temperature,  the  addition 
of  heat  is  necessary  and  for  this  purpose  different  forms 
of  thermo-rcgulators  are  in  use. 

If  a  temperature  below  room  temperature  is  desired, 
a  Foote  regulator  may  be  employed.  This  regulator 
allows  a  stream  of  ice-cold  water  to  circulate  through  the 
bath  if  tho  temperature  becomes  too  high  but  diverts  the 
stream  if  the  temperature  is  too  low. 

Both  these  types  of  regulator  are  sensitive  and  by  their 
use  an  accurate  adjustment  of  temperature  is  possible, 
provided  that  the  temperature  desired  is  not  too  close 
to  room  temperature. 

If  a  temperature  of  say  "30°  C.  is  desired  when  the  room 
temperature  is  27°  C,  it  is  rather  difficult  to  arrange  a  gas 
flame  which  will  not  be  too  readily  blown  out  and  not 
give  more  than  the  amount  of  heat  required.  However, 
even  if  a  suitable  flame  is  obtained  and  tho  bath  should 
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then  become  slightly  overheated,  the  time  taken  to  fall 
to  the  oorreot  value  will  be  longer  than  is  de  irablo,  owing 
to  the  small  difference  in  the  temperatnrt  i  insidi  and  out- 
side the  bath.     A  similar  ca 

maintained  at  a  temperatn  bekra   room  tem- 

perature. 

To    meet    luoh   cases 
as    these    the    tli'i 

ibed 

tho  OS- 

ntial    feature    is     the 

provision  for  both  the 

addition    and    rem 

of  heat    by  means  of  the 

one      regulator.        The 

heating  is  carried  out  by 
one    or    more    electric 
lamps    and  tho  cooling 
„»        by  running  in   ice-cold 
*  water    to    the   thermo- 

stat. 

A  part  of  the  regu- 
lator used  (Fig.  1)  is 
similar  to  the  ordinary 
gas  regulator.  The  bulb, 
L,  is  tilled  with  toluene, 
and  mercury  is  then 
poured  in  till  it  occupies 
the  lower  part  of  L  and 
the  whole  of  tho  U-tube 
and  capillary,  A.  Tho 
height  of  the  mercury  in 
the  capillary  tube  is  ad- 
justed by  means  of  the 
screw,  H.  A  glass  tube, 
1>,  carries  ice-cold  water 
into  tho  top  chamber 
of  the  regulator,  I, 
which  is  provided  with 
two  outlets,  B  at  the  bottom  and  T  at  the  top. 

Tho  switch  that  regulates  the  supply  of  heat  is  shown 
in  Fig  2.  R  and  S,  the  two  arms  of  a  small  electromagnet 
with  a  soft  iron  core,  are  joined  to  the  termin 
and  S\  Two  wires,  R"  and  S"  (Fig.  1 ),  lead  to  R'  and  S' ; 
an  accumulator  or  cell  being  placed  in  the  circuit.  Heal 
is  applied  to  the  thermostat  by  means  of  an  electric  globe 
lamp,  which  is  suspended  in  the  bath.  One  wire  from  the 
lamp  enters  the  switch  at  C  and  leaves  it  at  D\     C  is 


FiQ.  1. 


joined  to  the  brass  pin,  C,  and  D'  to  the  fixed  metal  piece. 
D.  N  is  a  small  strip  of  wood  pivoted  at  P.  Opposite  the 
poles  of  the  electromagnet  a  strip  of  iron,  M.  is  attached 
to  N  A  wire  passes  from  D  along  N  and  terminates 
in  a  brass  strip  opposite  to  C.  The  portion  of  this  wu-o 
between  D  and  the  wooden  bar  is  coiled  and  serves  as  an 
extended  spring  to  keep  N  away  from  the  electromagnet 
when  tho  latter  is  not  magnetised.     It  was  sometimes 
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found  necessary  to  place  a  piece  of  paper  between  the  poles 
of  the  magnet  and  the  strip  of  iron.  M.  in  order  to  prevent 
the  latter  being  still  attracted  by  the  magnet  after  the 
magnetising  current  had  been  broken. 

A  rubber  tube  attached  to  the  lower  outlet,  B,  of  the 
upper  chamber,  I.  of  the  regulator  (Fig.  1)  passes  through 
F  (Fig.  2),  which  is  a  hole  bored  in  the  wooden  base  of  the 
switch,  and  thence  runs  to  a  sink.  The  top  outlet,  T,  runs 
direct  into  the  bath. 

When  the  temperature  of  the  bath  is  correct,  the  mercury 
in  A  (Fig.  1)  stands  just  below  the  end  of  the  wire.  R". 
If  the  temperature  rises  the  mercury  rises  and  touches 
the  end  of  R",  thus  completing  the  circuit,  producing  the 
electromagnet,  RS,  which  then  attracts  the  strip  of  iron, 
M  (Fig.  2)  and  breaks  the  lighting  circuit  at  C,  thus  removing 
the  source  of  heat. 

At  the  same  time  the  rubber  tube  leading  from  B 
(Fig.  1)  is  squeezed  flat  between  the  metal  edge,  E.  and 
the  small  brass  pillar,  G  (Fig.  2).  The  cold  water,  being 
now  unable  to  escape  to  the  sink  through  B.  commences 
to  flow  into  the  bath  through  T  and  reduces  the  tem- 
perature accordingly.  As  the  temperature  sinks  to  its 
correct  value  the  current  electrifying  the  magnet  is  broken 
when  the  mercury  in  A  draws  away  from  R".  The 
spring  from  D  then  draws  the  bar  back  to  its  original 
position  allowing  the  water  to  flow  to  the  sink  and  again 
completing  the  lighting  circuit  at  C. 

Dimensions  of  the  regulator. 

Diameter  of  A  10  nims.  Length  of  A  10  cms. 
internal. 
B  7  mms. 
I  9  mms. 
D  5  mms. 
T  7  mm?. 
L  20  mms. 

Dimensions  of  tin    switch. 

Wooden  base   18  cms.   x   10  cms.    x  2  cms. 
X  13  cms.    x      1  cm.     x   3  mms. 

Circulation  was  maintained  in  the  bath  by  means  of  a 
revolving  shaft  carrying  propellor  blades. 

Discussion. 

Mr.  Powell,  in  reply  to  questions,  said  the  bath  could  be 
maintained  within  half  a  degree  of  the  desired  tem- 
perature. The  capacity  of  the  bath  used  was  3  litres. 
The  lamp  used  was  the  ordinary  carbon  lamp,  and  the 
voltage  of  the  current  240. 


I  15  cms. 
L  10  cms. 
overall  38  cms. 


OX  THE  VOLATILISATION'  OF  ABSEXIOUS  ACID 

FROM     AQUEOUS     SOLUTIONS     CONTAINING 

HYDROCHLORIC   ACID 

BY  BERTRAM  JAMES  SMART,   B.SC,  AND  JAMES  T.   PHILPOT. 

It  is  well  known  that  when  solutions  of  arsenious  acid 
in  hydrochloric  acid  are  boiled  the  arsenic  volatilises. 
In  the  report  of  the  Arsenic  Committee  this  method  is 
indeed  suggested  as  a  means  of  completely  removing 
arsenic  when  present  as  an  impurity  in  the  acid.  Having 
encountered  some  difficulties  in  preparing  pure  hydro- 
chloric acid  free  from  arsenic,  it  was  decided  to  determine 
to  what  extent  arsenious  acid  is  removed  on  boiling 
from  solutions  of  hydrochloric  acid  of  different  strength. 
The  importance  of  this  matter  was  further  accentuated 
in  carrying  out  a  series  of  determinations  of  the  arsenic 
in  impregnated  timbers,  since  it  was  desired,  if  possible,  to 
extract  the  timber  with  warm  hydrochloric  acid  and  to 
estimate  the  arsenic  by  means  of  the  Giitzeit  test. 

The  question  has  been  investigated  by  Hinds  (Eighth 
Intern.  Congress  Applied  Chein.,  1912,  1,  227),  who  found 
that  the  quantity  of  arsenic  lost  on  boiling  is  a  function 
of  the  concentration  both  of  the  arsenic  and  of  the  acid. 
With  the  concentrations  usually  employed  in  qualitative 
analysis  the  loss  of  arsenic  on  boiling  the  solution  to  half 
its  bulk  may  be  disregarded. 


At  the  time  this  work  was  carried  out  it  was  not  possible 
to  obtain  a  full  account  of  Hinds'  results,  and  since  the 
concentration  of  solutions  of  hydrochloric  acid  changes 
with  evaporation  it  was  decided  to  carry  out  a  series  of 
fractional  distillations  of  solutions  containing  varying 
quantities  of  arsenious  acid  and  hydrochloric  acid,  the 
distillates  in  each  ease  being  titrated  to  determine  the 
quantities  of  hydrochloric  acid  and  arsenious  acid  which 
had  passed  over. 

For  this  purpose  200  c.c.  of  solution  were  placed  in  a 
flask  fitted  with  a  still-head  to  prevent  splashing,  and 
connected  to  a  condenser.  The  distillates  were  received 
into  small  flasks  in  equal  fractions  of  20  c.c,  the  last 
20  c.c.  being  left  undistilled. 

A  series  of  solutions  was  studied,  the  concentrations 
being  arranged  as  nearly  as  practicable  as  follows  : — 

Arsenious  acid  : —  grms.  per  litre. 

*Vnes  1 1-0 

..       II 0  75 

..       Ill 0-5 

'.'.      IV 0-25 

Hydrochloric  acid  : —  erms.  i>er  litre. 

A 221)— 230 

B 2111 

(' 190 

D 160 

In  this  way  the  behaviour  of  hydrochloric  acid  above- 
and  below  the  concentration  corresponding  to  the  constant 
boding  mixture  was  studied  with  varying  concentrations 
of  arsenious  acid. 

It  should  be  mentioned  that  the  experiments  were 
carried  out  at  an  altitude  of  3,000  feet  above  sea  level 
i.e.  under  a  pressure  of  about  676  mm. 

The  results  are  shown  in  the  following  curves  indicating  : 

1.  Concentration  of  arsenious  acid  and  hydrochloric 
acid  in  the  liquid  remaining  undistilled  after  each  fraction. 

2.  Ratio  of  the  above  concentrations  compared  against 
the  concentration  of  hydrochloric  acid  in  liquid  remaining 
undistilled  after  each  fraction. 

Conclusions. 

1.  Solutions  containing  hydrochloric  acid  and  arsenious 
acid  when  distilled  give  off  the  arsenic  more  rapidly 
the  greater  the  concentration  of  hydrochloric  acid. 

2.  When  the  hydrochloric  acid  is  present  to  the  extent 
of  about  190  grams  per  litre  or  more,  the  concentration  ol 
arsenic  in  the  solution  remaining  undistilled  rapidly  fall: 
as  the  liquid  is  fractionated. 

3.  With  solutions  containing  less  than  180  grams  o 
hydrochloric  acid  per  litre,  the  concentration  of  arsenii 
in  the  solution  remaining  undistilled  rises,  althougl 
some  of  the  arsenic  passes  over,  the  ratio  between  acii 
and  arsenic  remaining  practically  constant  until  th 
solution  contains  about  185  grams  of  HC1  per  litn 
It  is  worthv  of  note  that  this  point  would  correspon' 
to  a  hydrate,  HC1.10H2O. 

When  the  acid  becomes  more  concentrated  the  pre 
portion  of  arsenic  volatilised  increases  rapidly. 

Experiments  are  being  put  in  hand  to  study  this  subjc 
by  means  of  actual  measurements  of  the  vapour  presstii 
of  both  arsenious  acid  and  hydrochloric  acid,  with  a  vie 
of  ascertaining  whether  any  further  evidence  can  1 
obtained  as  to  the  possible  existence  of  this  hydrate 
hydrochloric  acid. 

Discussion. 

The  Chairman  said  he  was  interested  in  the  referen 
to  a  hydrate  of  the  composition  HC1.10H.O.  It  h; 
already  been  shown  by  J.  Gibson  a  few  years  ago  th. 
the  specific  electrical  conductivity  of  hydrochloric  ab- 
solutions showed  a  maximum  value  at  the  poi 
HC1.10H2O. 

Mr.  T.  Steel  thought  the  author  had  very  cleat 
indicated  one  of  his  main  points,  namely  the  In, 
portion  of  arsenic  volatilised  with  higher  concentratic 
But  it  was  puzzling  to  see  two  scales  of  figures — grn 
per  litre  and  grms.  per  200  c.e.  ;  would  it  not  be  bet: 
to  express  all  the  results  in  grams  per  litre  ?     The  autl 
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[*ept.  30,  1014- 


had  worked  with  acid  containing  much  larger  proportions 
of  arsenic  than  were  usually  met  with  in  commercial  acid  ; 
but  what  would  be  of  greater  interest  was  to  know  what 
became  of  the  arsenic  in  commercial  acid  when  submitted 
to  similar  treatment.  He  asked  what  was  the  significance 
of  the  ratio  lOOxAs/HCl  ? 

Dr.  G.  Haekf.r  said  that  in  carrying  out  an  investiga- 
tion as  to  the  rate  of  removal  of  arsenic,  one  would  expect 
to  find  some  relation  to  the  constant  boiling  strength, 
but  the  results  did  not  seem  to  show  any.  He  pointed 
out  that  it  would  be  possible  to  calculate  the  vapour 
tension  of  the  arsenic  from  the  weight  present  in  a  known 
volume  of  solution. 

Mr.  Smart,  in  reply,  referring  to  Mr.  Steel's  question 
about  the  ratio  column,  said  he  thought  this  expressed  in  a 
better  way  than  any  other  the  effect  of  acid  concentration 
on  rate  of  volatilisation.  He  had  worked  with  different 
degrees  of  concentration  of  arsenic,  and  as  he  had  found  a 
similar  character  for  each  curve,  he  thought  it  not  unreason- 
able to  conclude  that  the  results  would  still  be  similar 
at  lower  degrees  of  concentration.  With  regard  to  acid 
of  constant  boiling  strength,  it  was  at  first  thought  that 
there  might  be  some  relation  between  this  and  the  rate 
of  volatilisation  of  arsenic,  but  such  was  not  found  to  be 
the  case. 


Communication. 


THE   WAXES   OF  TEXTILE  FIBRES   AND  THEIR 
BEHAVIOUR  IN  THE  BLEACHING  PROCESS. 

BY   S.    H.   HIGGINS,   M.SC. 

The  flax  stalks  as  they  are  taken  from  the  fields  are 
first  subjected  to  the  retting  process  and  afterwards 
undergo  such  operations  as  breaking,  scutching,  hacklinc 
and  preparing.  Each  of  these  treatments  separates  some 
of  the  adventitious  components  of  the  flax,  but  still  the 
fibre  going  through  the  spinning  process  has  a  large  amount 
of  non-cellulose  matter  attached  to  it.  For  example,  on 
extracting  linen  yarn  with  organic  solvents  a  wax  is 
separated.  Hoffmeister  (this  J.,  1903,  639)  stated  that 
the  flax  wax  extracted  by  benzene  contains  principally 
an  unsaponifiable  residue  (70 — 80%)  similar  to  ceresin 
and  consisting  of  hydrocarbons,  ceryl  alcohol  and 
phytosterol.  The  rest  consists  chiefly  of  a  mixture  of  fatty 
acids  and  also  a  small  quantity  of  a  volatile  aldehyde-like 
substance.  Then  Hodges  (Pro.  Roy.  Irish  Acad.  3,  460) 
and  Cross  and  Bevan  (Jour.  Chem.  Soc.  57,  196)  found 
that  the  green  wax  extracted  from  linen  yarn  by  alcohol 
contained  0-09%  of  nitrogen,  1-7  of  mineral  matter  and 
7-0  of  phosphoric  acid.  Saponfication  with  alcoholic 
potash  showed  a  large  amount  of  cerylic  alcohol  and 
also  a  mixture  of  ketones.  A  large  number  of  extractions 
of  linen  yarn  and  cloth  by  solvents  were  now  made. 

Extraction  of  linen  by  solvents. 

A  hank  of  50's  weft  yarn  was  extracted  in  a  Soxhlet 
apparatus  for  two  days  with  ether.  It  was  then  dried 
in  the  air  and  extracted  for  two  days  with  benzene,  then 
similarly  treated  with  ethyl  alcohol  for  two  days.  After 
this  treatment  it  was  thoroughly  dried  in  a  stove  and 
weighed.  The  yarn  was  not  stove  dried  before  extraction 
because  of  the  danger  of  volatilising  some  of  the  con- 
stituents of  the  yarn,  e.g.,  the  volatile  aldehyde  mentioned 
above.  This  aldehyde  could  be  plainly  noticed  in  the 
ether  extract  for  on  evaporating  off  the  ether  and  warming 
the  residue  the  vapour  produced  caused  coughing  just  as 
acetaldehyde  does.  During  the  extraction  with  benzene 
the  liquid  became  yellow  but  only  very  gradually,  showing 
that  only  a  small  amount  of  matter  remained  for  the 
benzene  to  dissolve  out.  Indeed,  it  seemed  possible 
that  on  continuing  the  extraction  with  the  ether  long 
enough  all  the  matter  wTiich  the  benzene  removed  would 
also  be  dissolved  out  by  the  ether,  but  although  this  point 
was  tested  at  least  six  times,  it  was  always  found  that 


after  the  ether  extraction  benzene  dissolved  out  more  wax. 
For  example,  a  hank  of  dew  retted  yarn  gave  up  0'92% 
of  wax  to  ether  on  extracting  two  days  and  a  further 
0-27%  on  after  treatment  with  benzene  for  the  same 
time.  The  melting  point  of  the  wax  lies  between  the 
boiling  points  of  ether  and  benzene,  hence  the  hot  benzene 
by  melting  the  wax  dissolved  it  much  more  quickly. 
The  wax  extracted  by  the  ether  was  light  yellow  and 
sometimes  bright  green,  but  on  melting  it  assumed  some- 
what the  same  colour  as  that  produced  from  the  benzene 
extract.  On  extracting  the  same  yarn  with  (1)  ether, 
(2)  petroleum  ether,  (3)  gasoline,  and  (4)  benzene,  it  wan 
seen  that  the  lower  the  boiling  point  of  the  solvent  the 
lighter  the  colour  of  the  extracted  wax.  The  darkening 
of  brown  cotton  and  linen  cloth  on  heating  is  due  to  the 
melting  of  the  wax,  which  thus  changes  in  colour  from 
yellow  to  brown.  The  alcoholic  extract  was  dark  coloured, 
and  on  cooling  separated  a  large  amount  of  the  wax. 
On  evaporating  off  the  alcohol,  the  residue  was  brownish 
and  had  a  strong  smell.  At  this  point  the  observation 
(to  be  described  later)  that  brown  linen  after  extracting 
with  benzene  yields  more  matter  to  the  benzene  if  soured, 
washed  and  dried  must  be  mentioned.  Any  matter  of  a 
saponaceous  nature  in  the  linen  would  be  taken  up  by 
the  alcohol.  The  linen  yarn  after  the  three  successive 
extractions  did  not  show  much  alteration  except  that 
it  was  a  little  lighter  in  colour,  but  a  dark  green  sample 
of  yarn  became  much  browner  on  extracting  the  wax 
(dark  green)  from  it.  After  the  alcohol  extraction  the 
yarn  was  treated  with  hot  distilled  water  until  apparently 
no  more  matter  was  removed.  The  extract  obtained 
evaporated  to  dark  brown  brittle  scales.  On  boiling 
with  ammonia  a  large  amount  of  matter  was  now 
separated  from  the  fibre,  yet  most  of  the  non-cellulose 
matter  still  remained  attached  to  the  fibre  in  spite  of  long 
treatment  with  the  boiling  ammonia.  Even  further 
treatment  with  sodium  hydroxide  did  not  remove  these 
matters  entirely  so  that  the  treatment  was  finished  by 
boiling  under  pressure  with  sodium  hydroxide  solution, 
the  drop  in  weight  being  in  this  case  obtained  by  weighing 
the  yarn  before  and  after  treatment.  After  washing 
the  yarn  was  extracted  with  pure  hydrochloric  acid  and 
the  weight  of  the  matter  extracted  was  obtained  bj 
evaporation.  The  following  results  were  obtained  :— 
Extracted  by  ether,  1-39%  ;  benzene,  0-29%  ;  alcohol 
0-49%  ;  water,  203%  ;  ammonia,  3-27%  ;  NaOH  afte 
pressure  boiling,  1406%  ;    HC1,  0-33%. 

If  the  brown  linen  had  been  treated  with  all  the  reagent 
mentioned  and  not  successively  in  the  order  given,  quit- 
different  results  would  have  been  obtained.  Thus  th 
benzene  would  remove  all  the  matter  which  the  ethe 
extracted  besides  that  stated  above  ;  the  alcohol  woul> 
also  account  for  most  of  the  matter  taken  out  by  th 
benzene.  Water  had  no  apparent  effect  on  the  wa 
taken  out  by  benzene,  for  linen  before  and  after  boilin 
with  water  under  pressure  had  the  same  wax  content 
but  water  might  have  some  effect  on  the  saponaccou 
matters  mentioned  above.  Linen  cloth  boiled  with  watt 
under  pressure  showed  a  drop  of  3-3  to  4-5%,  but  this  als 
included  the  size  of  the  warp  yarn.  Sometimes  the  clot 
became  greener  in  colour  owing  to  the  removal  of  dar 
brown  matter.  Again,  ammonia  and  sodium  hydroxic 
would  have  removed  a  large  amount  of  the  waxy  matte 
if  they  had  not  been  previously  extracted,  and  furthi 
experiment  showed  that  brown  untreated  linen  i 
extracting  with  cold  dilute  hydrochloric  acid  for  thn 
hours  then,  evaporating  and  incinerating  the  residue,  gai 
1.10%  of  matter  extracted. 

Of  the  extracts  obtained,  those  taken  out  by  eth< 
benzene,  and  alcohol  separated  from  solution  on  coolir. 
The  wax  obtained  from  the  ether  and  benzene  extrac 
on  melting  and  cooling,  showed  a  peculiar  fracture  and  t 
wax  obtained  from  brown  linen  by  alcohol  showed  t 
same  peculiarity.  The  alcohol  extract  in  the  abo 
tests,  however,  was  sticky  and  golden  brown  in  coloi 
After  these  three  extractions  the  linen  had  no  pcrceptil 
smell.  Similarly  jute  gave  up  0-9%  of  a  greenish  bro» 
strongly  smelling  oil,  the  extracted  fibre  having  no  smell. 

After  a  number  of  extractions  it  was  noticed  that  wal 
retted  flax  contained  more  wax  than  dew  retted,  e. 
1-89%,  water  retted  ;   1-19%,  dew  retted.     This  differei  • 
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in  the  proportions  of  wax  in  the  two  onuses  of  fibre  is 
iBbareating,  since  these  waxy  matters  are  Bupposed  to  be 
products  *»f  l In-  decomposition  of  cellulose  bodies  during 
the  rotting  and  otbor  prooesses.  Il  is  also  known  that 
water  retted  yarn  becomes  cream  coloured  ami  dew 
retli-d  pre)  isli  "ii  t  real  incut  with  alkalis. 

a  large  number  of  extractions  tin-  author  found 
that  bemene  took  out  from  1-57  I"  1*95%  of  wax  from 
brown  linen.  The  water  extract  from  linen  cloth  Has 
found  to  be  only  slightly  combustible  and  to  contain  some 
i.uiiiH'  acid  anil  a  trace  of  starch. 

Kfftcl  of  the  extractions  on  tin  tensile  strength  of  the  yarn. 

After  each  of  the  extractions  above  described  a  number 

f    rams    Here    separated    and    kept    to   ascertain    their 

ig  strengths.     They  were  all  left  in  the  air  for  three 

KM    and    thirty    yarns    from    each    sample    were    broken 

hopper  testing  machine  (Higgins,    this    J.,  1911, 

30,  1295)  to  give  the  following  average  results  : — 

Breaking  strength. 

Original  yarn 7:10  grins. 

altar  ether  extraction 790      „ 

„    benzene     ,,  7.~iii      ,, 

■■hoi      ..  721)       „ 

It  is  seen  that  the  extraction  with  ether  caused  an 
increase  in  strength  of  the  yarn.  Knecht  (.1.  Text.  Inst., 
1911,  2,  22—29)  has  shown  that  for  cotton  the  addition 
"f  waxes  causes  a  decrease  in  the  breaking  strength  due 
probably  to  the  slipping- of  the  fibres  and  the  above  results 
«how  that  the  ether  removes  the  excess  of  wax  which 
evidently  causes  a  slipping  of  the  fibres.  Further 
extraction  by  benzene  produces  a  decrease  of  tensile 
Strength,  the  benzene  apparently  extracting  certain  waxy 
Batters  which  have  a  consolidating  effect  on  the  fibres. 
Yet  after  the  benzene  extraction  the  yarn  is  stronger 
than  the  original  yarn.  The  treatment  with  alcohol 
brings  the  strength  down  to  the  original  value  or  a  little 
Other  tests  gave  the  following  results  : — 


Water  retted  flax. 

strength. 


Dew  retted  flax. 
Strength. 


Original  yarn 

I  by  ether  . . . 
,.  .,  benzene 

.,  alcohol. . 


I  ISO  grms. 

14111  „ 
1200  „ 
1100 


1450  grms. 

1*20       „ 

1+50       „ 


The  results  with  the  water  retted  yarn  are  similar  to 
'hose  previously  given,  but  in  the  case  of  the  dew  retted 
lax  the  extract  ions  had  little  apparent  effect  on  the  strength. 
It  has  been'  stated  above  that  dew  retted  yarn  contains 
'ess  wax  than  water  retted  and  the  wax  which  causes  the 
•lipping  of  the  fibres  in  the  latter  yarn  may  not  be  present 
n  the  former. 

"ther  tests  were  the  following  . — 


strength. 


Wax  extracted. 


■ranual  yarn 

•xtracteu  by  ether    

..  petroleum  ether 
..  benzene    


801 
832 
826 
816 


1-42 
103 

1-52 


.  .  .    ,  Strength. 

'3ES  It™  ^ 85°  B'111S- 

1  by  benzene    10211 

then  boiled  with  water 1020 

>'>'  eth.r     1080  '., 

,,  carbon  disulphidc 940 

tetrachloride     060  „ 

..  alcohol     880  ., 

..  alcohol  and  water     860  '., 

■-  Ugroin     910  „ 

Linen  yarn  of  strength  730  grms.  was  put  into  bleaching 

dcr  solution  to  "  cream  "it.  then  soured,  washed  well 

dried,  when  it  was  found  to  have  decreased  to  an 

verage  strength  of  610  grms.     From   the  figures  given 

dent  that  the  removal  of  the  wax  increases  the 

rength  of  the  linen,  and  it  may  be  for  this  reason 

-boiled  linens  are   sometimes   stronger   than   the 


original  goods,  since  much  of  the  wax  is  removed  di 
the  boiling  with  alkaline  solutions  (fi  l  .  1911, 

30,    129S).     Experiment    showed     thai     this     wax 
apparently  emulsified  by  resin  soap  solution  and  by  benzene 
brought    into  an  emulsion  in  water  by  Turkej    red   oil, 
BO  that  an  attempt    was  made  to  inereasi    I  hi    strength  oi 

linen  yarn  by  treatment  with  thi  e  olutions,  &l  tie- 
same  tune  this  treatment  gave  the  yam  somewhat  the 
same  handle  as  is  aimed  at  in  boiling  yarns  before  weavi 
In  an  actual  test  the  original  yarn  was  of  7:io  grms.  strength 
and  this  was  found  to  drop  to  Ii70  grms.  (resin  soap)  and 
650  grms.  (benzene emulsion).  So  that  this  treats 
did  not  achieve  the  purpose  for  which  it  was  designed. 

Effect  oj  the  bleaching  process  on  the  amount  of  icax  retain"! 
by  the  fibre. 

Pioces  of  linen  were  taken  out  at  certain  definite 
during    the    bleaching    process    and    washed    and    dried. 
Their  wax  was  extracted  by  benzene  to  give  the  following 
results  : — 

v, 
"*. 
i  Irlginal  linen     >  '  i 

titer   water  boiling    1-42. 

lime  boiling  and  BOUring  

1st  lve  boil ii  2.'. 

..     2nd  lye  boil     oil 

1st  ehemic    "  1  ' 

Fully  bleached   0038 

The  stages   mentioned   are   not   the   total   number  of 
operations,  but  definite  points  chosen  for  the  tests.     When 
a  piece  of  linen  cloth  was  taken  out  of  the  lye  boil,  for 
example,  it  was  washed,  dried,  and  weighed,  then  extracted. 
The  percentage  of  wax  was  not   then  calculated  on   the 
weight  found,   but  on  the  weight  of  the  brown  linen  ti> 
which  this  lye- boiled    linen  corresponded.     To  arrive  at 
these  figures  a  parallel  series  of  tests  had  to  be  carried 
out,  showing  the  drop  in  weight  of  the  linen  at  the  different 
stages    mentioned.     The    figures    show    that    the    wax    is 
gradually  eliminated  during  the  bleaching  until   the   fully- 
bleached   linen  contains   only   a   very   small   amount.     A 
large   number  of  tests  showed   that  this  amount   varied 
from  0-02   to  0-045%.     After  the   lime   boil   the   wax    is 
greater  in  amount  than  before  this  o]>eration,  but  it  must 
be   remembered    that    the    linen    after   lime    boiling   was 
soured  and  that,  as  before  mentioned,  linen  treated  with 
acid  gives  up  more  wax  to  benzene  than  untreated  linen. 
.Moreover,   if  during  the  saponification  of  the  waxes   by 
lime  the  alcohol  liberated  during  the  formation  of  the  limo 
soap  was  insoluble  and  was  deposited  on  the  fibre,  this 
might   affect   the   figures   obtained.     A   large   number   oi 
experiments  were  carried  out  to  determine  this   inci 
of  weight  of  the  wax  during  lime  boiling.     In  one  case  tin- 
wax  in  the  brown  linen  was  1-65%  and  after  lime  boiling 
and  souring  1-88%.     On  souring  the  brown  linen  bi  I 
extraction,    however,    the    amount    of    wax    was    1-81 
which  amount  considering  the  above  explanation  is  very 
near  that  for  the  lime   boiled   linen.      The  lack  of  effect 
of  the  ehemic  on  the  weight  of  the  wax  present  will  also 
be  referred  to  later.     The  wax  after  this  process  was  of 
the  same  colour  as  that  extracted  from  the  linen  after  the 
second   lye    boil   and   fractured   on   cooling   in   the   same 
peculiar  manner  as  the  original  wax  did.     These  waxes 
were   all   brownish   and   the  extracted  linen   in   all   cases 
was  lighter  in  colour  due  to  the  removal  of  the  brown 
wax.     Linen    lye    boiled    without    previous    lime    boiling 
gave  0-9%  of  wax. 

The  property  of  linen  in  yielding  more  wax  to  benzene 
after  souring  was  tested  for  in  the  case  of  cotton  yarn. 
American  cotton  yarn  was  extracted  with  benzene  for 
four  days  and  yielded  0-503%  of  wax.  tin  putting  in 
warm  dilute  hydrochloric  acid  for  a  few  minutes,  washing 
well  with  boiling  distilled  water,  drying  and  again 
extracting  a  further  0-058%  of  wax  was  eliminated. 
Cotton  therefore  behaved  exactly  like  linen  in  this  respect 

Saponification  of  the  waxes. 

The  wax  from  brown  linen  was  found  to  contain  72-2% 
of  unsaponifiable  matter  and  27-8%  saponifiable.  The 
wax  extracted  from  the  linen  after  time  boiling  and  souring 
contained  400%  of  saponifiable  matter.     This  point  was 
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carefully  investigated  by  a  large  number  of  experiments. 
Thus  it  had  been  previously  found  that  on  extracting 
brown  linen  with  ether  for  two  days  only  78-5%  of  the 
wax  was  removed,  whereas  lime  boiled  and  soured  linen 
yielded  95-7%  of  its  total  wax  in  the  same  time.  It 
therefore  appeared  that  the  waxes  were  changed  during 
the  lime  boiling.  A  piece  of  linen  cloth  was"  now  linn- 
boiled  and  washed  thoroughly  but  not  soured.  It  was 
then  extracted  with  benzene,"  the  unsaponifiable  part  of 
the  wax  being  thus  removed  ;  the  lime  soap  produced 
during  the  lime  boil  by  the  union  of  the  lime  and  the 
saponifiable  part  of  the  wax  still  remained  on  the  fibre. 
The  linen  was  now  soured  and  washed  well,  then  dried 
and  extracted.  It  was  found  that  the  sum  of  these  two 
extracts  equalled  that  obtained  bv  souring  at  first  and 
extracting.  Moreover,  40%  of  the  wax  was  again  found 
to  be  saponified  during  the  lime  boiling.  Further  experi- 
ment showed  that  the  difference  between  the  proportion  of 
saponitiable  matter  in  the  waxes  before  and  after  the  lime 
boiling  was  due  to  the  fact,  previously  mentioned,  that 
brown  linen  has  to  be  soured  before  yielding  up  all  its 
wax.  A  piece  of  brown  linen  extracted  with  benzene 
gave  0-55  grm.  of  wax  and  on  souring,  drying  and  again 
extracting  a  further  0-10  grm.  of  wax.  'Applying  this 
result  to  the  figures  obtained  in  the  previous"  test  we 
have : — 

Wax  extracted  by  benzene     0S76   grm. 

uo.  after  souring 0-16 

Total  wax    1-036      ( 

Saponifiable  portion 0  246    grm. 

do.  adding  wax  after  souring   ....     0-16 1      „ 

Total  saponiflable  wax      0-406      „ 

Unsaponifiable  wax   0-63    grm. 

Making  the  correction  shown  it  is  seen  that  from 
1  -036  grms.  of  wax  0-406  grm.'  is  saponiflable  which  accounts 
for  the  400%  observed  after  the  lime  boiling.  The 
melting  points  of  the  waxes  were  found  after  the  lime  boil 
to  be  :— before  souring,  80 — 82°  C.  ;  after  souring, 
65 — 67°  C,  but  the  points  were  not  definite. 

The  wax  after  the  first  lye  boil  was  still  a  mixture  of 
saponiflable  and  unsaponifiable  matter  and  the  effect 
of  the  chemicing  was,  as  described  later,  to  make  the  wax 
more  saponiflable. 

Similar  tests  to  the  above  were  also  performed  on 
cotton  yarn.  Hanks  of  yarn  were  boiled  with  lime 
under  pressure,  washed  well,  extracted  with  benzene 
then  soured  and  again  extracted  when  it  was  again  found 
that  the  sum  of  the  amounts  of  wax  extracted  was 
approximately  equal  to  the  wax  obtained  on  souring 
directly  after  liming  and  then  extracting.  It  was  also 
noticed  that  the  wax  extracted  before  souring  was  dark 
brown  and  brittle  whereas  after  souring  the  wax  obtained 
was  much  softer. 

The  effect  of  successive  lime  and  lye  boils  on  the  waxes. 

To  test  the  effect  of  different  boiling  agents  on  the  yarn 
the  following  tests  were  made.  Hanks  of  linen  yarn'oo's 
weft  were  stove  dried  and  weighed,  then  boiled  with 
lime  and  lye  (a  mixture  of  sodium  hydroxide  and  sodium 
carbonate)  under  pressure  in  the  order  given.  They 
were  then  well  washed,  dried  and  weighed.  The  weight 
of  wax  still  present  in  each  hank  was  found  : — 


(1)  Lime,  lye,  lye 

(2)  Lye.  lime,  Ive 

(3)  Lye.  lye,  lye 


It  was  noticed  that  (3)  was  by  far  the  dullest  in 
appearance  and  the  figures  show  that  it  contained  much 
more  wax  than  the  other  two  hanks.  The  lime  boil 
has  long  been  a  topic  of  argument  between  chemists 
and  bleachers.  The  former  state  that  caustic  soda  is 
the  best  saponifying  agent  and  the  latter  reply  that  the 
lime  boil  cannot  be  replaced  for  certain  classes  of  goods. 


It  is  well-known  to  those  engaged  on  bleaching  that  if 
any  classes  of  cottons  are  coming  up  soft  in  the  finishing 
a  resort  to  lime-soda  ash  boiling  in  place  of  causti 
soon  puts  them  right.  Lime  boiling  is  not  a  mere 
survival  of  the  days  of  empiricism  :  it  is  the  best  treatment 
for  some  classes  of  goods  for  the  figures  given  show  that  it 
is  the  best  means  of  removing  the  waxy  matters  from  tin 
cloth.  It  was  noticed  on  putting  lime  boiled  and  soured 
cloth  into  hot  alkali  solution,  even  for  only  a  short  time, 
that  a  large  amount  of  matter  was  separated  from  the 
cloth  and  its  wax  contents  considerably  reduced  ;  this  is 
probably  due  to  the  unsaponifiable"  and  saponiflable 
constituents  of  the  wax  existing  together  the  alkali 
producing  a  soap  with  the  latter,  and  at  the  same  tin)' 
removing  some  of  the  former  constituent  by  disturbing 
it  and  producing  an  emulsion.  The  soap  is  produced 
quickly  as  the  fatty  acid  is  free  (unlike  the  wax  in  the 
linen  not  lime  boiled)  and  a  concentration  of  the  soap 
in  the  neighbourhood  of  the  unsaponifiable  wax  is 
produced.  It  is  well-known  that  soaps  are  useful  in 
removing  these  waxes  and  the  case  mentioned  is  evidently 
one  where  the  action  of  the  soap  is  very  effective. 

The  steeping  and  chemicing  of  cloth  without  boiling. 

Many  methods  of  bleaching  without  boiling  the  goods 
have  been  from  time  to  time  suggested.     An  investigation 
of  the  statements  made  concerning  these  methods  was  now 
made.     65-3  grms.   of  linen  which  were  found  to  weiL'h 
60-69  grms.   when  stove  dry  were  placed  in  500  c.c.  of 
water  along  with  3%  soda  ash  and  J%  Turkey  red  oil 
and  heated  to  80°  C.  for  two  hours.     The  cloth  was  theii 
rinsed,  washed  well  and  the  operation  repeated,  using  a 
freshly   prepared   bath.     It   was   again   washed  well  and 
then  put  into  a  solution  of  bleaching  powder  solution  for 
four  hours.     By  titrating  the  solution  before  and  after 
the  bleaching  it  was  found  that  the  cloth  had  required 
2-87  grms.   of  chlorine  to  bleach  it.     A  similar  piece  of 
lime  and  lye  boiled  linen  required  0-55  grm.  of  chlorine 
to  bleach  it,  so  that  to  bleach  by  the  steeping  method 
would  require  more  than  five  times  the  amount  of  bleaching 
powder  that  the  ordinary  method  requires.     Since  bleaching 
powder  is  the  most  expensive  chemical  the  bleacher  U 
and  represents  a  large  proportion  of  the  cost  of  bleaching. 
the  bleaching  powder  required  for  the  steeping  method 
would  make  that  process  extremely  costly  and  there  is  i 
the  cost  of  the  soda  ash  and  Turkey  red  oil  to  add.     Even 
after  the  treatment  mentioned  the  linen  was  still  yellow 
and  unsuitable  for  any  market.     Moreover,  on  boiling  it 
and  chemicing  to  produce  a    fair  white   it   lost  a  great 
amount  in  weight.     It  contained  0-32%  of  wax,  which  is 
enormously  greater  than  properly  bleached  linen,  and  tie 
small  gain  in  weight  at  which  the  steeping  process  aiin^ 
had  only  been  achieved  by  retaining  much  of  the  original 
impurities  of  the  fibre.     The  author  has  shown  (this  J.. 
1911,  30,  1295)  that  the  drop  in  weight  during  bleaching 
takes  place  during  the  boiling  operations  if   the  proo 
is  properly  conducted,  and  the  figures  given  above  show 
that  good  boiling  is  the  cheapest  way  of  getting  rid  of  thi 
impurities   of   the   cloth   besides   being  the   only   way  t 
produce    a    good    white.     If    the    bleaching    is    properb 
conducted  the  weight  and  strength  must  be  equal  to  that  0 
linen  bleached  on  the  grass,  that  is,  without  the  applicatioi 
of  any  bleaching  powder  solution  (loc.  cit.). 

Bleaching  tests  on  wax-extracted  linen  showed  tha 
the  extraction  of  the  wax  did  not  hasten  its  bleachni 
to  any  large  extent.  Brown  linen  (untreated  and  als< 
wax-extracted)  and  bme-boiled  and  soured  lind 
(untreated  and  also  wax-extracted)  were  placed  in  th 
same  solution  of  bleaching  powder,  when  the  rate  c 
bleaching  was  only  slightly  greater  on  the  wax-extractc 
material. 

The  effect  of  various  additions  to  the  boiling  liquors. 
On  heating  linen  wax  with  water  it  melted,  but  di 
not  form  a  good  emulsion.  On  adding  a  little  Turkf 
red  oil  to  the  water  a  good  emulsion  was  produced  :  resi 
soap  had  the  same  effect.  The  addition  of  these  tw 
substances  to  boiling  liquors  ought  therefore  to  assist  i 
the  removal  of  the  waxy  matters  from  the  cloth, 
large  number  of  experiments  were  performed  t;>  ascertai 
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if  this  were  the  case.     Th  of  linen  no  bo 

soda  solution  and  then  divided  into  two  part  -  : 
one  part   was  further  boiled  in  canstio   soda   containing 

soap,  then  both  portions  were  trashed  and  dri 
On  extracting  the  wax  that  remained  in  eaoh  pieoe  of 
cloth  the  amount  was  found  to  be  about  the  same,  point  ing 
to  the  conclusion  that  the  renin  soap  had  no(  assisted  in 
the  removal  of  t\u-  wax.  It  was  found,  however,  thai 
after  washing  well  some  resin  remained  in  the  cloth 
and  interfered  with  tin-  test. 

ntly  a  number  of  substances  have  been  introduced 

for  adding  to  the  boiling  liquors  in  order  t"  eliminate  the 

waxy   matters  of  the  cloth.     Benzene   is   the    uibsl 

attain  some  of  these,  whereas  in  others  a  liquid  of  similar 

erties  is  used.     In  order  to  make  these  liquids    mix 

with  water,  Turkey  ml  oil  and  other  substances  an-  used, 

n  this  way  an  emulsion  is  formed   which  does   not 

separate.      This.-     preparations     an     splendidly 

in  extracting  the  waxy  matters  from  cloth  placed  in  them, 

but  the  author  finds  that  their  cost   does  not   admit   of 

sive  adoption  on  the  large  scale. 

Thf  effect  of  hypochlorites  on  tht  waxes. 

■us  tests  showed  that  the  weight  of  wax  in  linen 
eloth  was  not  appreciably  affected  by  the  chemicing 
process,  and  further  experiment  confirmed  this  conclusion. 

The  process  of  "  creaming  "  linen  yarn  was  now  carried 
out  by  leaving  linen  yam  immersed  in  strong  bleaching 

olution  until   ft    became  of  a  cream  colour.     It 

j  was  then   soured,    washed   well    and   dried.     A    decrease 

in  weight  and  Mil",,  in  tensile  strength  was  found. 

This  process  of  "creaming"'  cleans  the  yarn  of  a  certain 

amount   of  straw  and   other  matters,   making   it    better 

for  weaving   and    causing    less    weaving    faults.     During 

creaming  "  the  yarn  rapidly  changed  colour,  and  a 

thick  precipitate  of  calcium  carbonate  was  formed  from 

the  carbon  dioxide   produced   by  the  oxidation  of  some 

of  the   constituents   of   the    yarn.     This   oxidation   is    a 

selective  one,  the  non-cellulose  portion  of  the  yarn  and 

also  the  pectocelluloses  being  attacked  before  the  cellulose 

of  the  fibre  proper,  but  if  long  continued  the  latter  is  also 

attacked.     The  amount  of  bleaching  powder  required  for 

this  operation  of  creaming  makes  the  method  very  costly. 

Ik-  understood  from  figures  previously  given 
(p.  904).  The  drop  in  weight  of  9%  is  made  up  of  101°o 
due  to  the  hydrochloric  acid  (p.  902),  203%  dlle  to  ''"■ 
hot  water  washing,  and  5'9t>°0  due  to  the  actual  oxidation. 
The  "  creamed  "  yarn  was  now  extracted  by  benzene 
and  found  to  contain  1-21°0  of  wax  on  the  original  weight 
of  the  yarn.  This  wax  was  of  a  brownish  colour  and 
.Apparently  little  different  from  the  original  wax.  It 
was  saponiHod  by  alcoholic  potash,  when  a  white  powd  r 
(evidently  potassium  chloride)  separated  out.  The 
alcohol  was  evaporated  and  the  residue  washed  well 
through  a  filter  paper  to  remove  the  soap.  The  filter 
paper  was  dried  and  extracted  with  benzene  to  obtain 
the  unsaponifiable  matter,  while  the  fatty  aeid  was 
•eparated  from  the  filtrate. 


i  ppearani  o  of  tome  of  the  wax.  a 
from  the  figures  ;  it  is  probable  that  do 
the    wax    became   chlorinated    and 

■  liL-lille  (o  produce   potassium  (blond'-  dm 

tion.     At  an\  i  at  di  m  that  tl 

changed  the  wax  into  i luoU  which  yield 

Nt  to  aaponifii  at  ion,  and  thai  Bzplained  th- 
tion   that    chemicing  prepares   the    impurities   of   linen   for 

lubseqaetri    removal    in    "scalding.      Cotton   was   now 
reamed  "  in  the  same  s  n  ant  il  -i  fail  whiti 

was     produced.     Extraction     by     benzene    gave    f>52'   , 
of  brownish  wax  which  fractured  00  e.H.liug  just  as 
wax  did.      I  In  saponifying  with  alcoholic   potash  the  »u 
behaved    just    as    had    been    noticed    for    the    linen 
potassium  chloride  separating  : — 

Weight  ol  «ax  treated  0  iTo  urm. 

ungaponiQable 0040     i    ,,.,.,„.„ 

..        ..    fatty  acids    0083     I   "  '-■"•'r,n- 

As  a  confirmation  of  these  results  linen  yarn  was  left 
in  bleaching  powder  solution  until  almost  white  before 
souring,  washing,  drying  and  extracting  with  benzene. 
The  figures  in  this  case  were  : — 

Weight  of  wax  treated  0-3800  grm. 

unsaponiflable u -">'.:>  "/,.  .,.,-  ..„. 

..    tatty  acids   tiuiiu  .  ' -Uj«rm- 

The  results  point  to  the  wax  taking  up  chlorine  during 
chemicing  and  becoming  changed. 

In  all  the  investigations  described  abo\-e  it  is  probablo 
that  the  deductions  from  the  experiments  with  linen  can 
also  be  applied  to  cotton,  for  in  all  cases  where  the  two 
fibres  were  carefully  compared  they  behaved  remarkably 
alike. 


I  twponittablc  matter 

able  matter  (fatty  acid) 
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Obituary. 

EDWARD  RILEY. 

Edward  Riley  died  at  Marlow,  on  the  1-tli 
83  years  old.  His  education  was  obtained  at  King's 
College  .School,  The  Putney  Engineering  College,  and 
lat^r  as  regards  chemistry  from  Dr.  Lyon  -afterwards 
Lord — Plavfair,  to  whom  he  became  assistant.  In  1853 
he  went  to  Dowlais  as  research  chemist,  and  while  there 
conducted  the  first  experiments  on  the  Bessemer 
process  ;  but  in  a  few  years  he  started  a  private 
practice  as  an  analytical  and  consulting  chemist, 
which  he  followed  until  the  end.  He,  however. 
assiduously  maintained  his  association  with  the 
Bessemer  process,  hence  figured  actively  in  its  various 
stages  of  progress,  and  at  the  appearance  of  the  basic 
process,  along  with  Thomas  and  Gilchrist,  he  was 
interested  in  it  as  patentee,  and  later  as  investigator 
as  well  as  director  of  companies  working  it.  He  was 
author  of  many  contributions  relating  to  the  chemistry 
and  technology  of  iron  and  steel;  several  of  these 
appeared  in  the  Journals  of  the  Chemical  Society  and 
of  the  Iron  and  Steel  Institute.  The  latter  institute 
awarded  Riley  its  Bessemer  Gold  Medal  as  recently 
as  May  last.  He  was  an  original  member  of  this 
Society. 
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'-tciiid*    in    tanks:     Apparatus    for    sampling .     E. 

Schmitz.     Los  Matierea  Grasses,   1914,  7,  1914 — 4194. 
The   apparatus   consists   of   a   3-litre    cylinder,    contain- 
i»g  a  suction   piston,   suspended   from   a    winch    by   a 


chain  which  passes  from  the  bottom  of  the  cylinder 
over  the  pullev  of  a  counterweight  below,  the  other  end 
of  the  chain  being  connected  with  the  top  of  th. 
rod.  As  the  cylinder  is  drawn  upwards  through  the  liquid, 
the  piston  rod  is  simultaneously  raised,  and  the  liquid 
is  drawn  into  the  cylinder.     It  is  also  possible  to  maintain 
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the  cylinder  at  any  desired  height  in  the  liquid,  as  shown 
by  an  outside  indicator,  and  to  raise  the  piston  without 
altering  the  position  of  the  cylinder.— C.  A.  M. 

Patents. 

Distillation    or    emporation    of   liquids    or  solutions.     T. 

Boberg,   O.   Soderlund,  N.   Testrup  and  The  Techno- 

C'hemical     Laboratories    Ltd.,    London.  Eng.     Pat. 
13,607,  June  12,  1913. 

Is  evaporating  apparatus  of  the  type  described  in  Eng. 
Pats.  12.462  and  22.670  of  1911  (this  J.,  1912.  971,  and 
1913,  183),  the  work  of  evaporation  is  so  distributed 
between  two  systems  of  evaporators  that  the  steam 
required  for  the  compressor  is  obtained  from  the  first 
system.  The  second  evaporator,  which  may  be  of  the 
film  type,  is  heated  by  exhaust  gases  from  the  gas  engine 
which  supplies  power  for  the  system,  and  an  internal 
combustion  pump  is  used  as  a  source  of  energy  for  the 
compressor  and  for  circulating  the  liquids. — \V.  H.  C. 

Evaporating     apparatus;      Liquid .     A.      Chapman, 

Liverpool.     Eng.  Pat.  17,145,  July  26,  1913. 

Low-pressure  steam  is  withdrawn  from  the  steam 
space  of  a  tubular  evaporator  by  an  injector  actuated  by 
an  external  supply  of  high-pressure  steam  and  fixed 
in  the  centre  of  the  upper  tube-plate,  so  that  the  low- 
pressure  steam  inlet  is  above  the  liquid  level.  The  low- 
pressure  steam  is  compressed  and  introduced  with 
the  high-pressure  steam  into  the  space  surrounding  the 
heating  tubes  of  the  central  chamber.  (Reference  is 
directed  to  Eng.  Pat.  2967  of  1878.)— W.  H.  C. 

Evaporating  apparatus  ;   Multiple-effect .  R.  Lougher, 

Papaikou,  Hawaii.     U.S.  Pat.  1,105,443,  July  28,  1914  ; 
date  of  appl.,  June  28,  1912. 

A  number  of  superposed  evaporator  sections  arc  separated 
by  spaced  sheets  between  which  are  water-condensing 
spaces,  and  a  pan  is  placed  below  the  bottom  section. 
Each  section  has  an  inlet  above  to  receive  the  liquid  to  be 
treated  and  an  outlet  below,  and  is  fitted  with  open 
vapour  tubes  extending  downwards  acoss  the  water- 
condensing  space  and  connected  with  the  lowermost 
sheets.  Evaporating  tubes  closed  at  their  upper  ends 
and  arranged  over  the  vapour  tubes,  are  supported  at 
their  lower  ends  in  the  uppermost  sheets,  extend 
through  each  section  and  communicate  with  the  water- 
condensing  spaces.  Pipes  leading  from  these  spaces 
are  connected  with  a  main  pipe.  A  pipe  leading  from  the 
water-condensing  space  of  the  uppermost  evaporator 
section,  and  the  above-mentioned  main  pipe,  are  connected 
with  an  auxiliary  evaporator. — L.  E. 

Rotary  furnaces  or  the  like;   Removing  sediments  or  crusts 

from .     N.      Ahlmann,     Copenhagen.     Eng.     Pat. 

16,893,  July  23,  1913.     Under  Int.  Conv.,  Feb.^1,  1913. 

The  crust  or  clinker  is  removed  by  means  of  a  disc  which 
carries  a  number  of  consecutively  acting  scrapers  and 
which  is  rotated  within  the  furnace  about  an  axis 
oblique  to  the  axis  of  the  furnace. — W.  H.  C. 

Kiln ;     Rotaru .      H.     E.     Riisager,     Frederiksberg, 

Denmark.     U.S.   Pat.   1,103,381,  July  14,   1914 ;    date 
of  appl.,  April  18,   1912. 

The  lining  of  the  shell  of  a  horizontal  rotary  kiln  is  partly 
replaced  by  chambered  blocks  secured  to  the  shell  by 
hooks  and  an  angle  iron  and  forming  a  corrugated  trans- 
versely longitudinal  partition. — W.  H.  C. 

Regenerative    furnaces;     Reversing .     L.     L.     Knox, 

Allegheny,  Pa.,  U.S.A.    Eng.  Pat.  25,588,  Nov.  8.  1913. 
Under  Int.  Conv.,  May  16,  1913. 

The  removable  cooling  box  described  in  Eng.  Pat.  8883 
of  1912  (this  J.,  1912,  801)  is  so  constructedthat  it  only 
surrounds  the  upper  part  of  the  gas  port,  the  middle 
portion  forming  the  only  connection  between  the  end 
portions   of  the   box.     The   box   is  inclined   in   order   to 


facilitate  the  escape  of  any  steam  formed,  has  a  depending 
hollow  flange  which  protects  the  arch,  and  is  provided 
with  water-supply  pipes  which  enter  the  end  of  the  box 
and  discharge  near  the  centre. — W.  H.  C. 


Churns  or  other  mixing  and  agitating  apparatus.  R.  M. 
Williams,  Oswestry,  Salop.  Eng.  Pat.  18,055,  Aug.  8, 
1913. 

The  barrel  of  the  churn  has  hollow  trunnions  mounted 
on  a  frame  and  is  rotated  from  a  countershaft  by  toothed 
wheel  gearing,  the  beaters  being  rotated  in  the  opposite 
direction  by  a  chain  and  sprocket  wheel  driven  from 
the  same  countershaft.  The  shaft  on  which  the  beaters 
are  mounted  can  be  withdrawn  by  removing  a  wedge 
key,  leaving  the  beaters  free  to  be  taken  out,  without 
disturbing  the  sprocket  wheel. — W.  H.  C. 

Mixing  machine.  A.  McKaig,  Buffalo,  N.Y.  U.S.  Pat. 
1,105,812,  Aug.  4,  1914  ;    date  of  appl.,  Oct.  15,  1912. 

A  horizontal  drying  drum  has  a  shoot  at  the  outlet 
end  which  is  connected  with  a  discharge  spout.  A  door, 
which  forms  part  of  the  wall  of  the  spout,  rotates  about 
a  transverse  shaft  so  that  when  it  is  turned  inwards  the 
spout  is  closed  to  the  air  but  open  to  the  shoot,  and 
when  it  is  turned  outwards  the  spout  is  open  to  the  air 
and  closed  to  the  shoot. — W.  H.  C. 


Catalysis  ;   Apparatus  for  facilitating  chemical  reactions  by 

means  of .     H.  A.  A.  J.  Lelarge,  Paris.     Eng.  Pat. 

18,579,  Aug.  15,  1913. 

A  number  of  open  spirals  of  constant  pitch,  e.g.,  of  metal 
or  of  porous  material  impregnated  with  the  catalvser, 
are  arranged  in  layers  in  a  vessel,  alternate  layers  being 
at  right  angles  to  one  another.  The  top  and 
bottom  layers  are  formed  of  a  material  which  is  a  good 
conductor  of  electricity  and  are  connected  with  the 
poles  of  a  battery  or  other  source  of  electricity.  The 
intermediate  layers  are  formed  of  non-conducting  material. 

— W.  H.  C. 


Pulverisitig,    gasifying    and    re-heating    liquefied    ga< 

Apparatus   for .     J.    L.    Laurent,    Paris,    and    L. 

Peltier,   Clichv,   France.      Eng.   Pat.    18,621,  Aug.   15, 
1913.     Under  Int.  Conv.,  Aug.  21,  1912. 

The  liquefied  gas  {e.g.,  carbon  dioxide)  is  passed  direct  by 
a  pipe  reaching  to  the  bottom  of  the  reser\  oir,  through  one 
or  more  gratings,  to  a  pulveriser  situated  in  the  lower  par! 
of  a  gilled  expansion  chamber  which  is  suitably  heated 
The  gas  then  passes  from  the  upper  part  of  the  expansion 
chamber  through  a  series  of  coils  arranged  round  the  out 
side  of  the  chamber  and  is  heated  further.  The  heated  ga-' 
passes  through  a  pressure-regulating  valve,  preparatory 
to  using  it  for  motive  power  purposes. — W.  H.  C. 

Filtering  tnaterials  ;    Manufacture  of .     L.  von  Jarao 

zewski,  Berlin.     Eng.  Pat.  23,736,  Oct.  20, 1913.     Und-. 
Int.  Conv.,  Dec.  7,  1912. 
Filtering  material  having  a  hairy  surface  (e.g.,  fustiai 
is  boiled  for  5  mins.  in  a  mixture  of  water,  alcohol,  bon 
black  and  magnesia,  then  allowed  to  cool,  dried  and  passe 
between  heated  rollers.     A  mixture  of  bone  black,  as 
fibre,   magnesium   carbonate,    "  perhydrol  of  magnesia 
and  water  is  then  spread  on  the  hairy  surface  of  the  fabr 
which  is  again  dried  and  pressed  for  several  hours  bi 
sheets  of  glazed  paper  or  polished  metal. — W.  H.  IV 

Filti  ring  valuable  compounds  ;  Apparatus  for .     N.  . 

Burgess.  New  York,  Assignor  to  Butters  Patent  Vaeuu 
Filter  Co.  U.S.  Pat.  1,103,345,  July  14,  191 
date  of  appl.,  Sept.  3,  1913. 
A  filter-leaf  is  provided  with  a  valve  which  allows  olei 
water  to  be  discharged  from  the  leaf  into  the  slim 
the  internal  and  external  pressures  are  equal,  but  whi 
closes  and  prevents  the  entry  of  liquid  when  the  iuten 
is  less  than  the  external  pressure. — W.  H.  C. 
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<rporalif.i.    C.    von    Grucbor,    Borlin-Weiasensee.     Kn^;- 
r.ii.  27,130,  Nov.  25,  1013. 

Cut  materials  arc  fed  through  tho  hopper,  1 1,  into  thi  innoi 
fonioal  vessel,  15,  «  here  they  meet  a  current  of  air  produci  'I 
\  tin-  fan,  II.  the  lighter  particles  being  carried  into  the 


liquid,     A  baffle,  17.  prevent!  any  light  liquid  whioh  may 
have  eeoaped  into  the  vessel,  I-',  from  overflowing  by  tho 


outer  vessel,  1,  and  the  heavier  particles  falling  into  the 
mical  vessel,  lti.  and  being  discharged  through  the 
opening,  17.  A  double  row  of  vertical  curved  baffles,  18, 
prevent  any  of  the  lighter  particles  from  returning 
to  the  inner  chambei  with  the  air.  An  adjustable  ring,  13, 
tits  over  the  lower  end  of  the  hopper  above  the  Bpreader 
pipe,  9,  and  the  lower  cone.  16.  is  carried  by  a  spider  from 
I  he  rod,  7,  which  slides  within  the  hollow  shaft  so  that  the 
height  of  the  cone,  16,  can  be  adjusted. — W.  H.  C. 

Wet-grimling  ;    Compound  mill  for .      E.  C.  R.  Marks, 

London.     From    (I.    Polysius    Eisengiesserei   und    .Mas 
rhinenfabrik,    Dessau,    Germany.  Eng.     Pat.    4S4. 

Jan.  7,  1914. 

The  rotating  drum  is  divided  by  a  transverse  hollow 
partition  into  two  chambers,  serving  respectively  as  a 
granulating  chamber  analogous  to  a  ball  mill  and  a  fine 
grinding  chamber  analogous  to  a  tube  mill.  The  liquid  in 
aulating  chamber  is  maintained  at  a  lower  level  than 
that  in  the  fine  grinding  chamber,  so  that  it  has  a  lesser 
damning  effect  on  the  blow  caused  by  the  fall  of  the  crush- 
ing bodies.  The  transference  of  the  material  from  the 
granulating  to  the  fine  grinding  chamber  is  effected  by  a 
number  of  curved  blades  in  the  hollow  partition,  which 
iift  the  material  over  the  edge  of  the  sill  that  keeps  back 
•  be  liquid.— W.  H.  C 

Separating  liquid*   of  different   densities;     Apparatus  for 

— .     E.  C.  Kelly,  Boston.  Mass.,   U.S.A.     Eng.  Pa'. 

9955,  April  22,  1914.     Under  Int.  Conv.,  April  28,  1913. 

The  mixture  of  liquids  enters  the  separator,  1,  which  is 

"pen  above  and  below  and  is  contained  in  the  larger  closed 
»el,   12,  through  the  pipe,  3.  and  strikes  against   tho 

ivafflc,  6.  The  lighter  liquid  collects  at  the  surface  and 
tere  the  compartment.  4.  overflows  into  the  space.  10, 
d  is  discharged  through  the  pipe,  9,  into  the  receiver,  11. 

The  heavier  liquid  sinks  into  the  larger  volume  of  heavier 
lid  contained  in  12,  and  overflows  through  the  pipe,  16, 

'•.'.eh  is  of  such  dimensions  as  to  ensure  a  constant  level. 
e  large  volume  of  liquid  in  12,  serves  as  a  tranquiliser 
id  prevents  any  light   liquid  from  being  carried  away, 

and  also  allows  any  sediment  to  settle  out  from  the  heavier 


pipe,  16,  and  allows  it  to  float  up  to  the  surface  where  it  is 
volatilised  and  escapes  through  the  vapour  pipe.   13. 

— W.H.C. 

Grinding,   pulverising  and  lite   mills.     W.    H.   Kniskcrn, 
San  Antonio,  Spain.     Eng.  Pat.  5437,  March  3.  19]  I. 

To  obviate  the  great  wear  and  tear  experienced  at  the  angle 
between  the  liner  and  the  plates  in  tube  mills  having 
peripheral  liners  and  transverse  plates,  a  fillet  or  thickened 
portion  is  provided,  which  is  integral  with  cither  the  liner, 
or  the  plate,  or  with  both. — W.  If.  ('. 

Emulsions;     Machine    for    producing    or    treating . 

Silkeborg  Maskinfabrik  Zcuthen  and  Larscn.  Silki  borg, 
Denmark.  Eng.  Pat.  4657.  Feb.  23,  1914.  Under  Int. 
Conv.,  Feb.  24,  1913. 
The  machine  consists  of  a  horizontal  drum  provided  with 
beaten  and  baffle-plates  which  are  spam]  alternately  and 
rotated  on  a  horizontal  axial  shaft.  The  beaten  are 
transverse  plates  perforated  with  radial  slots  which  have 
their  edges  bent  outwards.  The  baffle-plates  which  are 
near  the  inlet  end  of  the  drum  have  radial  apertures  and 
those  near  the  outlet  end  are  perforated  with  smaller  round 
holes.— W.  H.  C. 

Reaction  or  absorption  towers;    Filling  materials  for . 

F.  Raschig.  Ludwigshafen,  Germany.     Eng.  Pat.  6288, 

March   12,  11114. 
The  towers  are  filled  with  a  number  of  small  cylinders  of 
suitable    material    which    arc    simply    dropped    into    the 
tower  and  have  iu  consequence  an  irregular  arrangement 

— W.  n  ' ■ 

lhsircation  of  air  or  ga.srs.     Soc  1'ail    ;  ^non. 

pour  lEtude  et    ['Exploit,    des    Prooedes    G.    <  laude), 

Paris.     Eng.   Pat.    11,094,   May  5,    1914.     Under  Int. 

Conv.,  May  6,  1913. 

The  cooling  agent,  i.e.,  the  expanded  gas.  pas-.-  down 

through  a  nest  of  vertical  tubes  and  the  gas  to  be  desiccated 

and  cooled  is  passed  upwards  around  the  tubes  through 
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a  spiral  of  very  low  pitch  so  that  the  path  of  the  gas  is 
almost  horizontal.  To  remove  any  deposit  of  hoar  frost, 
the  region  of  lowest  temperature  is  from  time  to  time 
caused  to  shift  temporarily  upwards  by  cutting  out  the 
lower  stages  of  the  cooling' coils  at  intervals.  The  rise  of 
temperature  so  obtained  causes  the  frost  to  melt,  the  water 
draining  into  a  reservoir  below. — W.  H.  C. 

Drying  machine.  O.  S.  Sleeper,  Assignor  to  Buffalo 
Foundrv  and  Machine  Co.,  Buffalo,  N.Y.  U.S.  Pat. 
1.103.443,  July  14.  1914  ;   date  of  appl.,  Oct.  2.  1912. 

The  materials  are  dried  on  the  outer  surface  of  a  drum 
which  is  rotated  on  a  horizontal  axis  and  enclosed  in  a 
casing  one  end  of  which  is  fixed,  the  remainder  being 
movable  horizontally  to  allow  access  to  the  drum. 

— W.  H.  C. 

Dry-kiln.  O.  F.  Moranz.  Chicago,  111.,  Assignor  to  Chicago 
Varnish  Co.  U.S.  Pat.  1,103,608,  July  14,  1914  :  date  of 
appl.,  April  16,  1913. 

The  drying  chamber  has  valved  air-inlets  near  the  bottom, 
air-ontlets  near  the  top,  and  heating  coils  on  the  bottom. 
Above  the  heating  coils  is  a  double  floor  formed  of  remov- 
able gratings  spaced  apart,  the  bars  and  spaces  of  the 
upper  grating  being  narrower  than  those  of  the  lower  and 
the  spaces  of  the  upper  grating  being  over  the  bars  of  the 
lower.— W.  H.  C. 

Drying-drum  :     Rotary .     K.     H.     G.     A.     Gerlach, 

Nordhausen,  Germany.  U.S.  Pat.  1,105,417,  July  28, 
1914  ;    date  of  appl.,  Aug.  7,  1913. 

A  rotary  drying-drum  is  provided  with  a  series  of  remov- 
able radial  partition  plates,  having  tangential  mixing 
vanes  on  each  side  and  supported  between  the  shell  of  the 
drum  and  a  series  of  central  removable  rings. — \V.  H.  C. 

Extinguishing  fires  ;  Compound  for .     W.  O.  Snelling, 

Pittsburg,  Pa.,  Assignor  to  F.  L.  Dyer,  Montclair,  and 
J.  W.  Aylsworth.  East  Orange,  N.J.  U.S.  Pat. 
1,103,092,  July  14,  1914  ;   date  of  appl.,  June  7,  1912. 

The  compound  consists  of  a  non-inflammable  solvent  in 
which  is  dissolved  a  carbon  compound  of  the  aliphatic 
series  containing  a  halogen  atom  and  more  carbon  atoms 
in  the  molecule  and  having  a  higher  boiling  point  than 
the  solvent.— W.  H.  C. 

Scrubbing  and  cooling  gases  for  vse  in  fumigating  a/id  fire 

extinguishing  and  like  purposes:    Apqmratus  foi . 

G.  Harker,  Assignor  to  The  Harker  Fire  Extinguisher 
and  Fumigator  Co.,  Ltd.,  Sydney,  N.S.VV.  U.S.  Pat. 
1,103,509,  July  14,  1914  :   date  of' appl.,  March  28,  1913. 

The  waste  combustion  gases  enter  the  first  chamber.  A, 
of  the  apparatus  through  the  pipe,  5,  and  are  drawn  into 


the  tubes.  12,  by  the  action  of  the  water  sprays,  10.     The 
water  spray  cools  and  washes  the  gases  which  strike  against 


the  baffles,  13,  as  they  issue  from  the  lower  ends  of  the  tubes. 
The  gases  next  enter  the  chamber,  B,  through  the  opening. 
4,  and  pass  upwards  through  the  gauze  baffles,  14  ;  any 
water  which  may  be  separated  being  drawn  off  by  the  pipe. 
22.  The  gases  next  pass  down  the  chamber,  C,  provided 
with  the  baffles,  18,  and  arc  discharged  through  the  port,  8. 

— W.  H.  C. 

Distilling  apparatus.     J.  A.  Houser,  Marion,  Ind.,  U.S.A. 
Eng.  Pat.  27,642,  Dec.  1,  1913. 

See  U.S.  Pat.  1,082,525  of  1913  ;  this  J.,  1914, 127.— T.F.B. 

Liquid  suspended  in  another  liquid  ;  Process  and  apparatus 
for  separating  a .  Comp.  Francaise  pour  1'  Exploita- 
tion cles  Precedes  Thomson-Houston.  Fr.  Pat.  46S.4.").".. 
Feb.  14,  1914.     Under  Int.  Conv.,  Feb.  18,  1913. 

See  Eng.  Pat.  13,465  of  1913  ;  this  J.,  1914.  780.— T.  F.  B. 

Drying  [gases]  by  cooling  ;   Temperature  exchangers  for . 

Soc.  l'Air  Liquide  (Soc.  Anon,  pour  l'Etude  et  l'Exploit. 
des  Proc.  G.  Claude).     Fr.  Pat.  468,917,  May  6,  1913. 

See  Eng.  Pat.  11,094  of  1914  ;     preceding.— T.  F.  B. 

Filtering  apparatus.  K.  Kiefer.  Fr.  Pat.  469.041,  Feb.  10. 
1914.     Under  Int.  Conv.,  April  8  and  June  5,  1913. 

See  Eng.  Pat,  14,136  of  1913  ;  this  J.,  1914,  632.— T.  F.  B. 

F,ll,  ,-2>ress.     E.  J.  Sweetland.     Fr.  Pat,  469,108,  Feb.  28, 
1914.     Under  Int.  Conv..  April  12.  1913. 

See  U.S.  Pat.  1,083,305  of  1914;  this  J.,  1914,  341.— T.F.B. 
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Producer  gas  from  low-grade  fuels.     R.   H.   Fcrnald.    J. 
Franklin  Inst.,  1914,  178,  161—179. 

The  total  horse-power  of  gas  producer  power  plants 
in  the  United  States  was  160,000  in  1911,  of  which  80,000 
was  obtained  from  bituminous  coal,  70,000  from  anthracite 
and  10,000  from  lignite.  Lignites  usually  contain  much 
moisture,  but  make  gas  of  excellent  quality.  Many 
low-grade  bituminous  coals  and  lignites  may  be  utilised 
for  power  purposes  by  briquetting,  though  this  con- 
siderably raises  the  price.  Peat  dried  by  exposure  to  the 
sun  to  a  moisture  content  of  25 — 30%  is  very  suitable  f"i 
use  in  gas  producers.  The  cost  of  producer  gas  installa 
tions  is  about  equal  to  that  of  reciprocating  steam  engine? : 
the  cost  of  maintenance  is  only  about  one-half,  while 
the  economy  has  been  shown  in  several  cases  to  be  2 — 'i 
times  as  great ;  the  heat  losses  in  typical  steam  and  ga> 
plants  given  are  :— 


,      ,',    „  radiation  and  cool 



ng  . . 

Steam  plant. 

200 

460 
24-60 

3-30 
53-50 

7-30 

Gas  plant 

110 
18-60 

„       „     „  radiation  and  friction  . . 

4-80 

23  7ii 

33-50 

— 

9C-30 
4-70 

8120 

18-80 

— 1 

i¥.  R.  S. 

Carbon;    Latent  heat  of  vaporisation  of .     C.  Hcrinj; 

Met.  and  Chem.  Eng.,  1914,  12,  526—528. 
The  energy  liberated  when  solid  carbon  combines  witl 
gaseous  oxygen  :  C+0=261  kilo.-cals.,  and  C-rOa=94 
kilo.-cals.,  is  represented  by  the  difference  between  th 
chemical  energy  of  combination  and  the  physical  eneri; 
required  to  render  the  carbon  gaseous.  Richards  estimate 
the  latter  value  at  45-7  kilo.-eaK     By  reducing  this  fipi' 
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i  '  I  ,    i •    ,i.  the  equations  are  :   i      0 

-       (which   i-  identical   with  CO     0 
94  3      12  I      I3IS-4,  or  I.8-2     '.'.   kilo     a  Is.      It 
roold  thus  api>ear  thai  carbon  develops  exactly  ns  much 
'i  combining  with  the  lirst   atom  of  oxygen  as  it 
md.     \\ '.  R.  S. 

\'nr"  or  "  Houbli  " for  email  works.     C.   B. 

Tally.     .1.  Gu  Lighting,   1914,  127,   152     I    '• 

.i    mix!  lire   ol   coal    ;as  and   wati 
irific  [K>wer  from  380  to  100  IV  I'll.  I".,  made 
tication  ol  coal  and  the  generation  ol  water 
is  from  the  resulting  coke  in  the  same  plant.     Th 
.tn  be  in. i'l<-  'ti  small  gas-works  (•">  million  cb.  ft.  per  arm.) 
more  profitably  at   2s.  lid.  per   Imxi  cb.  ft.  than 
0    IV  'I'h.  I'".)   at    ns.   3d.     It    is   suitable   for 
and  can  compete  with  suction   producer 
rines.     The    plant    consists   of    two    gas    prod 
■1  at  the  lower  part,  each  surmounted  by  a  vertical 
hamber  surrounded   by   chequer-brickwork.     The 
inducers  are  "  blown  "  to  incandescence  for  about  1  min. 
iy  an  op-draught,  and  the  hot  gases  burnt  with  a  secondary 
ur  supply  in  the  chequer-brickwork  around  the  retorts, 
passing  from  the  retorts  to  the  scrubber  during 
Us  period.     Steam  is  then  passed  downwards  through  the 
lot  chequer-brickwork  of  one  producer,  then  through  the 
lueer  chambers  in  series  and  upwards  through  the 
■■-tort    chamber.     During    the    next    gas-making 
the  direction  of  flow  is  reversed. — A.  T.  1.. 

■ombu.ition.     W.    A.    Bone.     J.    Roy.    Soc.    Arts. 
1914.  62,  787—796,  801—811,  818     B27 

rs   of   the   results   obtained   in   the   technical 
on  "f  surface  combustion  have   been   given   pre- 
see  this  J.,  1909,  512  ;  1911,  .".27  ;  1912,  61,  524  : 
914,  303).— A.  s. 

ring  of by  adiabatic  compression.     I.  Photo- 

it/si*  of  the  flame.     H.  R  Dixon,  L.  Bradshaw, 
and    t\     Campbell.     //.     Ignition-points    of     mixtures 
containing    electrolytic    gas.     H.    B.    Dixon    and    J.    M. 
(hem.  Soc.  Trans.,   1914,  105,  2027—2053. 

ti'Tiox    of    the   experimental    investigation,    the 

suits   of  which  have   been  given   previously  (this 

V.   1914.   4i Hi).      The    ignition  temperatures  of  different 

:ase*   determined    by    the    compression     method     were  : 

5263;     2H.  +  0..+4H.,,    602°:     2H, -«>,_<>,. 

ill';      2H,+0,-|-70„      478°;"    2H.-<>,-X..      537°; 

■  -N  ..  549    :    2H.+0.+4N.,  571    ;    2H.,-0,- 

A.  S. 

•u'phur ;      Determination     of in     spent     oxide.     H4 

Marsdcc.     J.  Gas  Lighting,  1914,  127,  335. 

The   usual   errors    in   the   carbon    bisulphide    method   of 

-timation.    due    to    the    solubility     of     certain    organic 

ubstances.  may  be  avoided  by  treating  the  extract  with 

trong  sulphuric  acid  at  steam-bath  temperature.     5  grins. 

'f  the  oxide  are  extracted  as  usual  with  carbon  bisulphide, 

hf  extract  being  run  into  a  weighed  250  c.c.  flask.     The 

ttter  with   extract    is   dried   in   an   oven   and    weighed, 

hen  heated  with  10 — 20  c.c.  of  strong  sulphuric  acid  on 

»team-hath  for  about  4  hours,  treated  with  about  200  c.c. 

f  distilled   water,   and   filtered.     The  residue  is  washed 

from  acid,  dried  and  extracted  with  carbon  bisulphide, 

>e  extract   evaporated   and  the  sulphur  weighed.     The 

fferencn  in  the  weiehings  gives  the  amount  of  soluble 

rganic  matter. — W.  F.  F. 

PerroUnrr  ,     Production     of in     Canada.     1913.      Oil, 

Paint,  and  Drug  Rep.,  Aug.  31,  1914.   [T.R.] 

partment  of  Mines  reports  that    the  total  output 

•1  petroleum  in   1913  was  228.080  barrels,   or  7.982.798 

Ions,   on   which   a   bounty   of    S119.741.97    was    paid. 

The  total  value  of  the  production  at  the  average  price  for 

-     782    per    barrel    was    $406,439.  "The    total 

f  petroleum  oil.  crude  and  refined,  in  1913  were 

lions,  valued  at  S13.230.429.  in  addition  to 

•628,837  pounds  of  wax  and  candles,  valued  at  $108,897 


oil  import 
refined  and  illuminating  oik   19,393,827  gallons,  gasoline 

Ions,    Iudi  i  8,789,451 

There  »;i>  an  increased  in 

ill  » it  It  the  except  i"ii  ol  gasoline,  thi 
pronounced  in 
There  was  comparative!;  ige  in  the  product 

.•I  natural  gas  in  <  In  pro 

duotion    in    New     Brunswick    and    Alberta,     The    ti 
production  in  1913  w  20,345,000,0001 

valued  at  $3,338,31  l  -  if  wl  000  was  from 

New    Brunswick:    12,487,000,000  feel   from  Ontario 
7,030,000,000  feet   from  All 

Italian    ;   ■  Importa  I' 

GaWi.     L'lnd-Chimica.Min.  e  MetalL,  1914,1,264     270 

1'hk  petroleum  industry  in  the  provint f  Emilia  ba- 

worked  successfully  with  a  modi  and  syaten 

prospecting    for    petroleum    throughout    the    whole    of 
Southern  Italy  is  now  recommended.— A.  S. 


it*    wax.     E.    J.    Parry.     Chem.    and    Drug..    1914, 
85,  376. 

PARAFFIN  waxes  of  different  kinds  have  recently  been 
adulterated  with  large  amounts  of  rosin.  The  samples  wex 
sticky,  showed  uncertain  m.pts.,  and  had  a  taste  of 
rosin.  They  gave  the  colour  reactions  for  rosin,  and 
had  high  acid  and  iodine  values.  Four  samples  gave  : — 
Acid  value.  4S — 150;  sapouif.  value,  51 — 72"):  and 
iodine  value,  40 — 5ti. — C.  A.  .V. 


Bagasse   and   molasses;     Utilisation   of - 
-      XVII. 


N.    1 1 


mi  nation  of  carbon  monoxidi.     Graham  and  Winmill. 
-       XXI II. 

Pmt ;    Vti  novation]  of .     T.  Rigby,  Dum- 

fries,  and   Wetcarbonizing   Ltd.,    London.     Eng     1'.' 
17.944.  Aug.  6.  1913. 
The  peat  deposit  is  worked  in  relatively  small,  isolated 
portions,  sav  of  aboir  separBtedby  walls  of  i 

of  about  20  ft.  thickness.     When  the  peat  is  subsequently 
subjected   to   a   heat   treatment.    e.g.    wet    cari.. 
the  expressed  water  is  returned  to  the  excavations  b 
worked.     A   worked-out    excavation   is   used   as   a   - 
from  which  water  may  be  supplied  to  excavations  I 
worked.— W.  F.  F. 

Fuel ;       Process     of     manufacturing     artificial /rom 

organic  matter,  e.g.  peat.  F.  C.  C.  T.  A.  Osuis.  (.rand 
Rapids,  Mich.  U.S.  Pat.  1.105.205,  July  28,  1914; 
date  of  appl..  April  22.  1911. 
The  organic  matter,  such  as  peat,  is  pressed  to  remove 
moisture,  disintegrated,  and  treated  with  sulphuric 
acid  until  carbonised  into  a  semi-plastic  state.  The  acid 
may  be  removed  by  immersion  in  water,  and  the  material 
moulded  into  briquettes. — W.  F.  F. 

Briquettes  and  oth'r  articles  :    Manufacture  oj .     C.  M. 

Reynolds.  Sparks,  Xcv.     U.S.  Pat.  1,103,078,  duly  14. 

1914;  date  of  appl..  June  29,  1912. 
W*ste  wood  is  carbonised,  the  carbonaceous  residue 
is  mixed  with  a  suitable  binder,  part  of  which  consist*  of  a 
portion  of  the  tarrv  distillate,  and  the  mixture  briquette.  1 
The  briquettes  are  subsequently  heated  to  a  temperature 
sufficient  to  drive  off  the  volatile  portion  of  the  binder 
and  to  harden  them. — \V.  H.  C. 

Regulating     combustion.        G.     W.     Parker.     New      York. 
Assignor  to  The  Parker-Russell  Mining  and  Manufactur- 
ing Co.,  St.  Louis.  Mo.     U.S.  Pat.    1,104,000,  July  21. 
1914  :    date  of  appl..  Dec.  9,  1909. 
The    products    of    combustion    from     a    deep     bed    of 
fuel  are  divided  into  a  number  of  currents,  air  and  steam 
bein<r   mixed   with  one  of  the  currents  in  regulated  pro- 
portions.     This  current  is  led  bv  a  circuited  pcth  through 
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the  other  currents,   and  the  resulting  heated  gases  are 
discharged  into  the  bed  of  fuel. — W.  F.  F. 

Combustion  ;    Process  of  controlling .     J.   M.   Rushy, 

Assignor  to  The  United  Gas  Improvement  Co.,  Phila- 
delphia, Pa.  U.S.  Pat.  1,106,319,  Aug.  4,  1914  ;  date 
of  appl.,  Feb.  13,  1911. 
The  temperature  effect  of  a  fluid  combustible  is  con- 
trolled by  adding  to  the  mixture  of  combustible  and  air 
definite  proportions  of  the  newly-formed  products  of 
combustion  before  the  latter  leave  the  combustion 
chamber. — W.  H.  C. 

Inflammable  gases;    Means  for  delecting ,   especially 

adapted  for  use  in  mines.  J.  W.  Manley,  New  Barnet, 
Herts.,  and  W.  J.  L.  Sandy,  London.  Eng.  Pat,  18,106, 
Aug.  9,  1913. 
The  catalytic  substance  used  consists  of  a  wire  or  plate 
of  base  metal  coated  with  "  granular  palladium " 
prepared  by  mixing  resin  oil,  oil  of  myrrh  or  oil  of  rosemary 
with  palladium  chloride,  separating  the  resulting  black 
precipitate  and  making  it  into  a  paste  with  oil  of  lavender. 
F  — W.  E.  F.  P. 

Mines  ;    Detecting  dangerous  gases  in .     G.   Schauli, 

Cheshunt,  Herts.  Eng.  Pat.  14,498,  Jan.  23,  1914. 
Am  is  drawn  through  pipes  extending  to  various  workings 
and  tested  for  inflammable  gases  by  ignition  at  a  flame, 
the  heat  acting  on  a  thermo-electric  indicator.  Heavy 
gases  are  indicated  by  passing  the  air  through  a  balanced 
hollow  chamber,  the  movement  of  which  closes  an  electric- 
alarm  circuit, — W.  F.  F. 

Coke-ovens;    Charging .     H.   Koppere,   Essen-on-the- 

Ruhr,  Germanv,  Assignor  to  H.  Koppers  Co.,  Chicago, 
111.  U.S.  Pat.  1,105,522,  July  28,  1914;  date  of 
appl.,  Nov.  15,  1913. 
To  prepare  a  charge  for  a  top-charged  oven  chamber, 
finely  divided  coal  is  dropped  in.  thus  effecting  a  packing 
of  the  coal,  and  a  loosening  member  is  raised  through  the 
coal  from  the  bottom  of  the  chamber. — W.  F.  F. 

[Go*].     Retorts ;      Regenerator    settings  for    vertical  . 

S.  Glover,  St.  Helens,  and  J.  West,  Southport.     Eng. 

Pat.  18,599,  Aug.  15,  1913. 
In  a  regenerator  setting  of  the  type  having  independent 
combustion  chambers  around  the  retorts  and  additional 
chambers,  around  the  lower  ends  of  the  retorts,  for  heating 
the  secondary  air,  an  independent  supply  of  coal-gas  is 
provided  for" each  of  the  combustion  chambers  and  the 
gas  is  preheated  by  being  passed  through  coils  disposed 
in  the  waste-gas  flues  and  so  arranged  that  they  may  be 
short-circuited  when  desired. — W.  E.  F.  P. 

[67a*]   Retorts;    Discharging   apparatus  for    vertical . 

S.  Glover,  St.  Helens,  and  J.  West,  Southport,  Eng.  Pat, 

28,055,  Dec.  5,  1913. 
At  the  lower  end  of  the  vertical  retort  one  or  more  trays 
are  provided  to  form  a  horizontal  platform  of  adjustable 
size.  The  coke  rests  on  this  platform  at  its  angle  of  repose, 
and  a  displacer  in  the  shape  of  a  sector  of  a  cylinder 
is  given  a  rocking  motion  about  an  axis  in  the  plane 
of  the  platform,  thereby  causing  the  coke  to  fall  from  the 
edge  of  the  platform  without  breakage  and  formation  of 
"  breeze."— W.  F.  F. 

Gas  producer.     R.  F.  Boak,  London.     From  C.  F.  Boak, 

Calcutta.  Eng.  Pat.  2578,  July  22,  1913. 
The  apparatus  (see  fig.)  consists  of  a  water-sealed  chamber, 
49,  containing  a  horizontal  "  retort  "  or  trough,  1 ,  the 
upper  part  of  which  is  formed  by  a  series  of  hollow  tuyere- 
blocks,  5  :  with  the  exception  of  the  curved  end-block, 
45,  each  of  the  latter  has  a  horizontal  partition  by  means 
of  which  two  parallel  channels,  one  above  the  other, 
arc  formed  within  the  series  ;  and  the  lower  part  of  each 
block  has  openings  ("  tuyeres  '')  communicating  with  the 
interior  of  the  trough.     Fuel  is  supplied  to  the  latter 


from  the  chamber,  9.  by  means  of  a  plunger  or  similar 
reciprocating  device  actuated  from  the  cylinder,  14,  of  a 
steam   engine  ;     and  around  that  end   of  the  casing,  9, 


-" "' )  v '. '."■■'■:■•■ ."" 


which  adjoins  the  trough,  an  annular  chamber,  3,  is 
disposed,  to  which  air,  steam  and  exhaust  gas  (separately 
or  together)  are  supplied  by  the  pipe,  4.  The  annular 
chamber,  3,  being  in  communication  with  the  upper 
channel  in  the  tuyere-blocks,  the  air,  etc.,  from  the  former 
is  preheated  during  its  passage  to  the  end-block,  or 
chamber,  45,  from  which  it  passes  to  the  lower  channel 
and  thence,  through  the  tuyeres,  into  contact  with  the 
fuel.— W.  E.  F.  P. 


Gas  from   liquid   hydrocarbons ;    Means   and   methods  <>j 

producing .     W.    Cameron,    Warwick,    and   H.    G. 

Burford,  London.  Eng.  Pat.  17,241,  July  28,  1913. 
The  process  consists  in  burning  completely  a  small 
portion  of  the  hydrocarbon  with  excess  of  air  and  then 
decomposing  the  remainder,  together  with  the  products 
of  combustion,  by  contact  with  a  bed  of  incandesoeni 
refractory  or  carbonaceous  material,  the  temperature 
of  which  is  maintained  by  the  incomplete  combustion  ol 
a  further  small  portion  of  the  hydrocarbon. — W.  E.  F.  P. 

Gas  from    oil;     Process   of  making .     W.    A.    Hall 

New  York.  U.S.  Pat,  1,105,772,  Aug.  4,  1914;  date 
of  appl.,  June  25,  1913. 

A  mixture  of  water  and  oil  is  brought  into  contact  will 

a  mass  of  metallic  nickel,  containing  a  small  proportioi 

of  cobalt,  at  650°— 750°  C— W.  H.  C. 

Air-gas;   Manufacture  of .     P.  C.  Pace,  BUlingsten 

Sussex.  Eng.  Pat.  17,854,  Aug.  5,  1913. 
The  apparatus  is  of  the  type  in  which  the  air  is  supplic 
by  a  steam  injector,  the  boiler  is  of  the  flash  type,  am 
the  pressure  of  air  and  steam  can  be  regulated,  li 
starting,  the  gas-bell  is  drawn  up  to  its  highest 
and  supplies  air-gas  to  the  flash  boiler,  the  compressa 
air  from  the  injector  passing  through  the  carburetter 
which,'  together  with  the  hydrocarbon  tank,  is  situate 
within  the  gasometer.     At  the  upper  limit  of  its  move 

ment,  the  bell  opens  a  valve  in  the  air-supply  pij ' 

may  close  the  water  supply  to  the  boiler.     In  a  mi 
tion,  the  compressed  air  passes  into  the  gasometer  befoi 
reaching  the  carburettor,  which,  together  with  the  hydn 
carbon  tank,  is  external  to  the  gasometer. — W.  F.  F. 

Combustible  gases  ;   Method  and  apparatus  for  prothcu 

.     H.  Strache,  Vienna.     Eng.  Pat,  5730.  March  I 

1914.     Under  Int.  Conv.,  Jan.  13,  1914. 
In  an  apparatus  for  continuously  producing  a  mixture 
coal-gas   and  water-gas,   the   producer   in   the  lower  pal 
is  charged  with  coke,  and  the  distilling  chamber  or  tet» 
in  the  upper  part  with  coal.     Air  is  blown  in  urn 
grate,  until  the  column  of  coke  glows  ;  the  carbon  mi 
oxide  produced  is  burned  in  the  space  around  the  di.-4i.ln 
chamber  by  blowing  in  additional  air,  and  the  produi 
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ablution    escape    to    the    chimney.     During    thin 

pviod  tho  gi  is  "lit  lit    valve  "f  flu-  distilling  ohambor  i* 

closed  iuhI  coal  pas  accumulates    in  tin'  Bpace  above  tin 

coal,  which  is  of  relatively  I  irgc  dimensions,  :1ml  gradually 

chamber.     Durinp   the  subsequent    Bteam   blow, 

>  outlet    valve    is   kept    open   iinlil    tin'   coal 

eomplctelv  displaced  by  tin  water-gas.      Tin-  valve  is  then 

closed  ami  the  cyclo  of  operations  repeated.— W.  E.  1".  IV 


1 ..  II.  Benjamin,  New 
July   28,    1914  ;   date   of 


Gaseous  furl :  Production  of  — 
I    S     Pat.    1,105,241 
appl.,  Jan.  13,   ' 

producing   material  such  as  sawdust    is  distilled, 

■■d  after  separation  of  tar  and  ammonia  by  washing,  the 

mixture  »>f  carbon  monoxide  and  dioxide  is  passed  through 

■  •f  carbonaceous  material  strongly   heated  by  an 

urrent,  111  order  1"  reduce  the  dioxide  to  monoxide. 

-  m. iv  bo  added  to  the  "gas  originally  produced." 

— W.  F.  F. 

Purifying .     C.   J.   O'Donnell   .mil   A     F.   Kim- 

Philadelphia,  Pa.,  Assignors  to  United  (Jas 
Improvement  Co.  U.S.  Pat.  1,105,578,  July  28,  11)14  ; 
date  of  appl.,  April  18,  1913. 

is    purified   from    carbon    bisulphide   by    passing    it 

igh    heated    precipitated    hvdrated    ferric    oxide,    or 

through  ferric  oxide  heated  n,4lMi       .Mm    l-\  |2UI  — 2t>0°C.) 

— W.  F.  F 

Bituminous  matt  rial  ;  7"-.  ■ting .  J.  ('.  Ross,  Colo- 
rado Springs,  Colo.,  Assignor  to  The  Hydrocarbon  Co. 
US.  Pat.  1,104,140,  July  21,  1914  ;  'date  of  appl., 
Sept.  27,  1911. 

Thb   bituminous    material    is    mixed    with    a    "  suitable 
quantity  "  of  litharge,  the  temperature  being  lowered  and 
v,  whilst  the  mixture  is  pulverised. — W.  F.  F. 

Oil  refining  ;  Apparatus  for .  J.  R.  Timmins,  Assignor 

.  Okla.      U.S.  Pat.  ,105,383,  July 
1914;  date  of  appl.,  April  10,   1913. 

From  the  still,  a  valved  pipe  leads  to  the  lower  end  of  a 
primary  condenser,  and  from  the  upper  end  of  the  latter 
1  pipe  leads  to  the  lower  end  of  a  second  condenser.  A 
vapour  pipe  leads  from  the  latter  to  a  separator,  and 
pipes  from  the  second  condenser  and  the  separator  lead 
to  a  cooling  eoil.  A  vapour-outlet  pipe  also  leads  from 
the  separator  to  a  cooling  coil.  A  valved  pipe  leads  from 
the  first-mentioned  cooling  coil  back  to  the  still. — W.  F.  F. 

;  •■unUnr  ;  Process  of  producing .     -T.    W.    Waitz,   Oil 

l  in.  Pa.  :  J.  I).  Trax  and  \V.  M.  Parker,  executors. 
l.S.  Pat.  1,105,727.  Aug.  4,  1914  ;  date  of  appl.,  July  6, 
1912. 

.isolene   is   obtained    by   compressing   a    suitable    gas, 

'  ooling  it.  and  then  injecting  it  into  a  stratum  of  earth 

r  a  well  producing,  fluid  hydrocarbons.     The 

unrated  gas  is  recovered,  and  the  hydrocarbon  vapour 
'  ondenscd  from  it. — W.  F.  F. 


isokne  ;  Manufacture  of .     W.  M.  Burton.  Chicago, 

-signer  to  Standard  Oil  Co.,  Whitins.  Ind.     U.S. 
961,  Aug.  4.   1914;  date  of  appl.,  Aug.  25, 
Renewed  May  25,  1914. 

The  liquid  portions  of  the  paraffin  series  of  petroleum- 
:istillaiion  which  boil  above  500°  F.  (260°  C.)  are  trested 
0  obtain  volatile  products  of  the  same  series  by  distilling 
n  650°— 850"  F.  (3433— 4543  C).  The  distillate  is  con- 
lenasd  under  a  pressure  of  4  to  5  atmospheres,  and  re- 
distilled under  atmospheric  pressure.  The  final  distillate 
*  mixed  with  more  of  the  original  liquid,  and  subjected 
0  the  first-named  treatment.— W.  F.  F. 


Vertical   retorts,    1:  ,  hn- .    fj 

J.  West.     Fr.  Pal    169,140,  March  2,  1914.     Under  Int. 
1  onv.,  Am:.  15,  1913. 

Ski  Bog.  Pa*.  18,599  of  1913  .  1 ling      1.  P.  1;. 

(<>r   lighting   m,-l   heat  ■■  1  ,    ■ ,                              ■    the 

tion   nf .     L.    \  Bug 

Pat  29,624,  Dec.  23.  1913.  Under  Int  Oonv.,  Jan.  2. 
1913. 

See  Fr.  Pat.  165,129  of  1913  ;  this  J.,  191  I.  172.-  T.  P.  B. 

Coal  gas  ;  Apparatus  for  .     Ritter  Conley 

.Manufacturing  Co.     Fr.  Pat.  169,142,  March  2,  1914.  " 
0.8.  Pat.  1,091,111  of  1914;  this  J..  1914,  171. 1  : 

Manufacture  of  hydrogen  gas.     Eng.  Pat.  G155.     Sec  VI  f. 

Manufacture  of  hydrogen  bu  the  decomposition  of  steam. 
Fr.   Pat.  460,739.     See  VII. 


Hb. -DESTRUCTIVE  DISTILLATION  ; 
HEATING ;    LIGHTING. 

Patents. 

Peal;   Treatment  of- .     T.  Rigby  and  O.  W.  Andrew, 

Dumfries,    and    Wetcarbonizing    Ltd.,    London.     Eng. 
Pat.  9392,  AprU  21,  1913. 

To  facilitate  the  removal  of  water  in  the  heat  treatment 
of  wet  peat  (heating  and  pressing),  cutting  or  grinding 
of  the  fibres  is  avoided  as  far  as  possible.  The  hot  effluent, 
from  peat,  pressed  at  about  100°  C,  is  passed  into  and 
through  fresh  peat  for  economy. — W.  F.  F. 


[  Il'oorf ]  Distillation  apparatus  ;  Retorts  or .     H.  Sykes, 

Bideford,  Devon.     Eng.  Pat.   17,722,  Aug.   1,  1913. 

The  condenser,  C,  is  superposed  upon  the  retort  chamber, 
B,  and  comprises  a  number  of  tubes,  E,  the  ends  of  which 
open  into  headers,  F,  F1.     The  upper  header  is  connected 


•ting  retorts  :    Vertical 

EnE.   Pat.   17,887 
<-'onv..  Aug.  5,  1912. 

tEGer.  Pat.  263,767  of  1912  ;  this  J  ,  1913,  1058 


J.   Liitz,    Bredeney,   Ger- 
Aug.   5,   1913.     Under  Int. 


-T.  F.  B. 


by  pipes.  Gi,  with  the  interior  of  the  retort  chamber,  while 
the  lower  header  collects  the  products  of  distillation,  which 
are  removed  by  pipes,  F».  Pipes,  F*.  extending  upwards 
are  connected"  with  the  lower  header  to  induce  draught 
through  the  openings,  H',  which  can  bo  controlled,  and 
through  the  retort  chamber  and  condenser   tubes,  whilst 
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orifices,  C1.  which  can  also  be  controlled,  are  provided  to 
induce  draught  through  the  condenser  casing.  The  material 
to  be  treated  (e.g..  wood,  etc.)  is  packed  between  the  casing 
and  tubes  for  preliminary  heating,  and  is  fed  to  the  retort 
by  opening  the  slides.  D.  The  whole  apparatus  is  mounted 
upon  a  wheeled  carriage,  A. — W.  F.  F. 

Peat;    Treatment    of .     T      Righy,     Dumfries,     and 

Wetearbonizing.  Ltd.,  London.  Eng.  Pats,  (a)  11,133, 
May  10,  1913,  and  (b)  1S.030  of  1014;  date  of  appl., 
May  10,  1913. 
(a.)  Peat  as  wet  pulp  is  passed  continuously  through 
a  heating  apparatus  in  which  it  is  heated  suffi- 
ciently to  destroy  its  water-binding  properties  (e.g.,  to 
about'  1O0C.  See  Eng.  Pats.  5873  and  9392  of  1913; 
this  J.,  1914,  783  and  preceding),  without  evaporation  of 
the  water  ;  when  it  has  been  heated  sufficiently  to  render 
the  water  easily  expressible,  the  heat  of  the  treated  mass 
is  transferred  to  fresh  material  entering  the  heating 
system.  The  hot  peat  may  be  removed  to  a  space  in 
which  a  lower  pressure  prevails  than  that  corresponding 
to  the  vapour  tension  of  steam  at  that  temperature,  and 
the  steam  thus  produced  is  passed  over  fresh  peat.  In 
another  method,  a  current  of  gas  is  circulated  between 
two  vessels  containing  the  hot  treated  peat  or  liquid 
expressed  from  it  and  the  fresh  peat.  (B.)  Peat  which 
has  been  wet-carbonised  or  otherwise  heat  treated,  to 
render  its  water  more  easily  removable,  is  filter-pressed 
at  a  high  temperature  ((50°  C.  or  above)  and  the  hot 
*  ffluent  so  obtained  is  mixed  with  raw  peat  awaiting 
treatment.  (Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4.  of  the  Patents  and  Designs  Act.  1907,  to  Eng. 
Pat.  1046  of  1911.)— T.  F.  B. 

Wood  ;     Distillation    of .     W.    Danner.    Slidell,  La., 

Assignor  to  Forest  Products  Co.  U.S.  Pat.  1,090,087, 
May  12,  1914  ;  date  of  appl.,  Sept.  6,  1912. 
The  ovens  are  disposed  in  pairs  and  are  operated  alter- 
nately. When  the  charged  retort  has  been  placed  in 
position  in  the  oven,  live  steam  is  injected,  volatile  pro- 
ducts such  as  turpentine  are  driven  off,  and  rosin  is  run 
off.  The  second  retort  of  the  pair  is  now  treated  in  this 
way.  and  superheated  steam  admitted  into  the  first  retort 
to  drive  off  heavier  vapours.  The  first  retort  is  with- 
drawn and  replaced  by  another,  and  then  superheated 
steam  admitted  to  the  second  retort,  this  cycle  of  opera- 
tions being  repeated  as  desired. — \Y.  F.  F. 

It' torts  for  the  distillation,  carbonisation,  and  Hu  lih  of  coal 

and  other  carbonaceous  materials  :    Construction  of . 

i  .  W.  Tozer,  London.     Eng.  Pat.  7110.  .March  in.  1914. 

Retorts  in  which  distillation  or  carbonisation  is  effected 
in  a  number  of  chambers  of  approximately  the  same  size, 
grouped  round  a  central   axis  (see  Eng.   Pat.   20,158  of 


all  the  spaces  having  approximately  the  same  cross- 
sectional  area.  A  retort  with  three  such  rings  of  spaces 
is  shown  in  cross-section  in  the  figure.  The  spaces.  AA, 
are  formed  by  the  walls,  EE.  and  the  ribs,  FF.  which  arc 
tapered  so  as  to  facilitate  charging  and  discharging. 
Passages  may  be  provided  in  some  of  the  ribs  through 
which  heating  gases  are  introduced  from  the  furnace  to  the 
central  passage.  One  retort  with  twelve  chambers 
capable  of  holding  half  a  ton  in  all,  will  carbonise  that 
quantity  in  about  one-twentieth  of  the  time  necessary 
when  using  a  plain  tubular  retort  of  equivalent  diameter. 

— T.  F.  B. 


Oils  and  other  products  from  carbonaceous  matter  or  other 
materials    containing    hydrocarbons;      Method    of    r.nd 

apparatus  for  obtaining .     W.   G.   Wilson.  Earning- 

ham.     Eng.   Pats.    18.406.   Aug.    13,   1913.   and  242$, 
Jan.  29,   1914. 

Shale  or  other  substance  to  be  treated  is  introduced  into 
a  vertical  or  inclined  chamber,  in  which   combustion  and 
distillation  are  maintained  by  introducing  continuously  a 
relatively  large  amount  of  the  distillation  gases  below  thi 
combustion  zone  ;   a  relatively  small  quantity  of  air  is  alsr 
admitted,   either   intermittently   or  continuously,   at  th' 
same  point,  and  steam  may  also  be  introduced  if  desired 
The  distillation  gases  are  passed  through  a  condenser  am 
then  freed  from  the  last  traces  of  condensable  products  b\ 
mechanical  separation,  preferably  in  a  circulating  fan  o: 
pump  which  forces  the  gases  into  the  heating  chamber 
a  pipe  is  provided  in  the  casing  or  compression  chambc 
of  the  fan  or  pump,  through  which  the  condensate  is  rui 
off.     A  suitable  hopper  is  attached  to  the  heating  chambc 
to  enable  the  material  to  be  introduced  without  admittin: 
air,  and  the  bottom  of  the  chamber  is  provided  with 
water  seal  or  arrangement  of  sliding  valves  to  enable  th 
spent  material  to  be  removed  without  allowing  air  to  entei 

— T.  F.  B. 

Oil-baths,   and  means  for  heating  liquid  therefor.    E.  I 

Higgins.  Wallasey,  Cheshire.     Eng.   Pats,  (a)  17.190  i 

1914.  date  of  appl..  July  28, 1913,  and  (b)  17.334.  Julv  2' 

1913. 

(a).  The  bath  is  jacketed  and  is  heated  by  oil  circulat< 

through  the  jacket  and  through  a  separate  heating  devic 


1909;  this  J.,  1910.  685),  are  constructed  with  two  oi 
more  rings  of  spaces  arranged  concentrically  or  excen- 
trically  with  regard  to  each  other  and  to  a  common  axis. 


*- 


The  latter  consists  of  a  number  of  thermal  siphon- 

i  ibes,  the  outer  and  inner  tubes  of  which  are  conn     i 
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■  ipei  i  ivelj  with  the  ii|>)H'i  ami  lower  parts  ol  the  jacket, 

Tin  apparatus  is  similar  in  principle  to  the  preceding 

In'  outer  tubes,  A  (see  lig.),  of  the    Held   tube  unit*   are 

by  the  easing  of  a  reservoir,  V.  while  the  inner  tubes, 

i  by  the  partition,  F1,  which  divides  the  rcscr- 

.ur  into  two  compartments  foi  the  hot  and  cold  oil.     The 

iroulation  of  oil  round  the  jacketed  receptacle,  E,  is  shown 

i«  tin-  arrows.     The  reservoir,  I',  may  be  dispensed  with, 

In-  tubes.  A,  being  connected  with  the  wall  of  the  jacket, 

ml  the  inner  tubes.  C,  with  a  partition  which  divides  the 

idket  into  two  concentric  annular  chambers.     W.  F.  I 

kale;    Retorts   for   Ik,    dist  illation   of  .1.    W.    Fell, 

Sydney,    N.S.W.     Eng.    Pat.     12,254,    May    is.    1914. 
[fader  Int.  L'onv.,  March  30,   1914. 

i  retort   for  shale  distillation  is  mode  slighth 

toering  and  in  sections,  the  top  of  each  section  being 
I  to  form  an  annular  space  in  conjunction  »  ilh  the 
,'ttiMii  of  the  section  nexl  al>ove  it  ;  Hues  <>i-  passages 
:u  the  enlargements  in  each  section,  through 
Im-h  the  products  of  distillation  pass  to  the  vertical 
loin.— T.  F.  B. 

amps  :    Electric   incandescent  The-    British   Thorn- 

-II  Houston  Co.,  Ltd.,  London.  From  General  Electric 

Oo.,  Schenectady,   U.S.A.     Eng.  Pat.   18,447,  Aug.    13, 
11*13. 

stkx  tilament  lamp  is  provided  with  a  "getter" 
ich  as  potassium  thallium  chloride,  contained  in  a  small 
pen  tube  (see  Eng.  Pat.  14,048  of  1913),  and  after  exhaus- 
on  a  gas.  preferably  nitrogen,  is  admitted  up  to  a  pressure 
I  in  m  50  microns.  An  improved  efficiency  and  longer 
fi-'is  thereby  obtained.     W.  F.  F. 

re    lamps;      Carbon     electrodes    fur     electric .     ( '. 

Oonradty,     Niirnberg,     Germany.      Eng.     Pat.     22,223, 
2,  1913.     Under  Int.  Conv.'.  July  2,  1913. 

"  improve  the  adhesion  >>f  chemical  coatings  t"  carbon 
eotrodes,  the  surface  of  the  carbon  is  roughened  and 
adored  porous  by  the  removal  of  the  outer  skin  after 
taping.— W.  F.  F." 

'■•iting  dfijKiratu.'.     ti.    T.    Voorhees.    Xew   York.     Eng. 
Pat.   13,881,  June  16,  1913. 
I  D  S.P»t.l,066,348oi  1913  ;  this  J.,1913,782.— T.  F.  B. 

lor  arc  lighting.     C.  Conradtv.     Fr.  Pat.  468,83li, 
Feb.  23,   1914. 
i   Bag.  Pat.  22,223  of  1913  ;  preceding.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

'■•lircyclic     hydrocarbon*:       Hydrogenation      of by 

odaminoHium.     Preparation  of  the  tetrahydro-derid 
"/  naphthalene  and  act  naphthi  n< .  and  dihydro-anthract  m  . 
P.  Lebeau  and  M.  Picon.     J.  Pharm.  Chim.,  1914,  10, 
97— 100. 

nt    tetmhydronaphthalene    produced     by    treating    a 

iMurc  of  naphthalene  and  sodium  with  liquid  ammonia 
1914,  637)  is  the  1.2.3.4- derivative.  Acenaphthene, 
l-.ler  like  conditions,  furnishes  a  tetrahydro-derivative, 
'iling  at  25P  C.  and  anthracene  yields  dihvdro-anthra- 
•ne  (b.pt.  313   C.).— F.  Sodn. 


to  light. 
and     L. 


-thraetne  derivative*  :    The  -  s  of — - 

.  Anthfactnecarboxylic     acids.     F.     Weigert 
Kummerer.     Ber.,  1914,  47,  SOS— 90S. 

I  three  anthracenecarboxj  lie  acids  undergo  a  reversible 

-isation  under  the   influence  of  light,   aud   in  the 

MWB  of  oxygen.     The   reaction   is   most   conveniently 

I  about  by  exposing  the  acids  in  solution  in  acetic 

-'id,  toluene,  or  alcohol  to  the  light  of  a  mercury  vapour 

*L  m  one  t0  '  n-]"  noure>  tht>  solution  being  cot 

'med  in  a  specially  devised  vessel,  and  allowed  to  boil 


under  the  influence  ol  the  lamp     i  ii ling,  thi  [»rodi 

crystallise  out.     Thej   are  dimeric  I ..t  tin-  original 

acids,  ami  depolymerisation  ooi  ui    al  thi 
inii-s  as  those  of  their  formation,   tlm.   demonstrating 
tin-  reversibility  and  enerj  nature  of  the  phi 

ehemioal  action.     The  pAoto-acids  are  all  whiti     ul   tanoi 
and  do  not  -  i  \  •  ■  the  St  with  ammonia  i  I 

thi  origin  i1  a-  ids     Thi  j  d I  m<  II  iharply,  owing  to 

partial  depolymerisation  ooenrring  al  a  lowci  tomperaturo, 

In  presence  of  oxygen  the  photo-ohemical  aetii 

i  in  the  formation  of  an  thraquinone  which,  if  an  aqui 
solution  of  the  sodium    anthraconeoarboxyiati 
p  -iii,  -  "in  after  a  very  nhori  oxposuro.      In 
oxygen,  even  in  aqui  on  -  -  olution   p 
exclusive!?  and  this  provides  the  first  in 
storing  photo-chemical  action  in  aomogeneou 
solution. — G.  F.  .M. 

Tht    European   war  and  U.S.  chemical  industries.     Set  IV. 

Patents. 

lChloro-l-[lu/dr}oxyanihraguinoiu     and     its     a\ 

Manufacture    of .     F.     Ullmann,    Charlottcnburg, 

Germany.     Eng.    Pat.    15,058,  June  23,    1914.     Under 

Int.  Conv.,  Dec.  22,  1913. 

I    HvnROXVANTitKM.il  imink    or    a    derivative    thereof    is 

treated  with  Bulphury]  chloride,  in  presence  of  nitrobenz 
or  other  solvent,  and  with  or  without  the  addition  of  iodine 
Ol  i  it  her  catalyst.  The  chlorine  atom  enters  the  /mw- posi- 
tion with  respect  to  the  hy droxj  lgroup,4-ohloro-l-hydroxy- 
anthraqninone  or  a  derivative  thereof  being  produced. 
By  further  action  of  Bulphury]  chloride  in  presence  of  a 
catalyst,  polyehloro  derivatives  are  obtained    -T.  F.  B. 

Pitch  and  tar ;   Proa  oparatus  for  treating . 

II.    \V.    Robinson.     Fr.   Pat.    168,320,    Feb,    II.    1914. 
Under  Int.  Conv..  Feb.  Is  and  April  30,  1913 

See  Eng.  Pats.  4159  and  10,156  of  1913;    this  J.,  lull, 
412.^T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Fa  -ui r in m  ;     The    colourim/    matters   of .     Bezssonoff. 

Comptes  rend.,  1014,  159,  448 — 150. 
A  red  and  a  yellow  colouring  matter  were  isolated  from  the 
fungus  Fusarium  orobanchus.  The  former  had  the  proper- 
ties of  a  carotine ;  it  crystallised  in  tablets  and  yielded 
different  coloured  solutions  when  dissolved  in  various 
solvents.  The  absorption  hands  exhibited  bj  these 
solutions  (violet  in  chloroform,  red-violet  in  benzene,  and 
yellow  in  cumene  after  boiling)  showed  a  gradual  displace- 
ment in  the  order  given.  The  yellow  colouring  matter 
was  crystallised  from  its  aqueous  solution  :  it  acted  as  a 
feeble  acid  and  was  always  accompanied  bj  sugar,      W.P.S. 

I  .8.    imports  of  dyestuffs.     Oil,    Paint,   and   Drug   Rep., 
Aug.  31,  1914.     IT.P..J 

The  American  situation  in  dyestuffs  is  still  acute.  The 
authorities  at  Washington  have  tried  to  maki 
ments  for  importing  these  materials  from  Germany,  but 
without  success.  It  is  stated  that  other  countries  will  not 
require  the  stocks  now  held  in  Germany,  and  if  mi 
ran  lie  found  to  transport  them  to  this  country  the  textile 
mills  here  will  be  enabled  to  operate  for  another  year. 
Otherwise  many  of  the  cotton,  wool,  and  silk  mills  will  be 
forced  to  close  in  sixty  days. 

European    war  HI        U.St  Melall. 

and  Chem.  Eng.,  Sept.  1014.  551. 

•■  Metallurgical  and  Chemical  Engineering  "  has  asked  a 

few  men,  prominent  in  American  chemistry,  the  following 

;  ions  : — 

1.  How  does  the  cutting-off  of  the  supply  of  certain  raw 

materials  by  the  European  war  affect   the  continuity  of 

operation    of     the    various    chemical    industries    in    this 

country  !     (  an  any  of  these  raw  materials  be  procured  iu 
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the  United  States  so  as  to  make  our  industries  independent 
of  other  countries  ?  What  is  the  situation  of  the  potash 
industry  1 

2.  Will  the  forced  industrial  restriction  in  Europe,  if  it 
continues  long  enough,  warrant  the  development  in  this 
country  of  chemical  industries  which  have  so  far  been 
almost  exclusively  European  ?  What  are  the  possibilities 
of  an  American  coal  tar  industry  ! 

3.  In  the  case  of  a  long  continued  war,  do  you  think 
that  the  personnel  of  the  American  chemical  and  metal- 
lurgical industries  will  be  affected  ?  Do  you  think  it 
possible  that  there  may  be  a  scarcity  of  chemically  trained 
men  or  of  unskilled  workmen  ? 

4.  Is  there  enough  demand  in  South  American  countries 
for  products  of  the  chemical  industries  to  make  exports 
from  this  country  worth  while  and  open  new  markets  for 
the  chemical  industries  of  this  country  ? 

In  reply  Dr.  W.  H.  Nichols  stated  : — 

1.  The  supply  of  raw  materials  for  heavy  chemicals 
called  for  little  uneasiness.  Stassfurt  potash  salts  being 
entirely  cut  off,  the  farmer  might  have  to  do  without  them, 
but  substitutes  would  take  their  place.  Potash  for  other 
industries  might  be  secured  from  sea  weed  or  felspar. 

2.  The  prospects  of  the  American  coal  tar  industry  would 
depend  on  the  encouragement  which  the  buyer  gave  to 
the  manufacturer.  The  experience  of  the  Benzol  Products 
Co.,  which  started  in  a  small  way  to  manufacture  aniline 
oil,  was  that  although  a  tariff  of  10%  was  placed  on  aniline 
oil  by  Congress,  foreign  manufacturers  reduced  the  price 
to  a  point  where  it  was  impossible  to  compete. 

4.  The  South  American  market  for  chemicals  was  an 
important  one,  and  though  not  yet  developed,  might  grow 
into  an  outlet  for  American  products.  The  difficulties  of 
doing  business  in  South  America  had  been  caused  by  lack 
of  banking  facilities.  All  U.S.  copper  mine9  had  reduced 
production  by  50%  and  the  refineries  had  followed  suit. 


I.  . 
II.. 

III. 


Imports 

into 

Germany. 


67,501 

673 
3,238 


Exports 

from 

Germany. 


342.8113 

16,311 

163,874 


Excess  ot 

exports  .  vei 
imports. 


275.392 

15,638 

160,686 


Division  II.  included  aniline  oil  and  salt,  naphthol  an 
naphthylainine,  anthraquinone,  nitrobenzol,  toluidini 
resorcino!,  and  phthalic  acid. 

Division  III.  included  aniline  dyes,  anthracene  dye: 
other  than  alizarin  red,  alizarin  red,  and  indigo. 

At  present  the  United  States  produced  about  30°o  i 
its  requirements  of  aniline  dyes  (Division  III.),  but  almo 
entirely  from  materials  of  Division  II.  brought  fro, 
Germany, 

In  Division  II.  Germany  controlled  the  world's  market 
This  control  was  due  to  the  field  becoming  much  into 
woven,  each  of  its  hundred  or  more  products  being  depe 
dent  upon  or  made  up  of  one  or  more  other  producta,  l 
one  of  which  was  of  use  without  others.  Not  one  of  tl 
22  factories  in  Germany  was  independent  of  other  factori 
in  Germany,  whereas  together  they  were  independent 
sources  outside  Germany.  It  would  not  do  merely 
transplant  even  the  largest  German  works  to  this  countn 
a  part  of  each  German  works  would  be  necessary  to  pi 
duce  anywhere  a  complete  and  self-contained  industry. 

Except    Switzerland,    no    country    had    succeeded 
selling  to  Germany  more  coal-tar  dyes  than  it  bought  fri 
Germany,  but  all  of  them  bought  more  of  intermedi; 
products  from  Germany  than  they  sold  Germany. 

German  exports  of  tar  products  and  dyestuffs  were 
follows  (in  metric  tons)  : — 


Division  II. 

Division  III. 

....... 

a 

b 

c 

d 

e 

f 

g 

Ret 

total-. 

Aniline 
oil. 

Naphthol 
and  naph- 
thylainine. 

Anthra- 

quinone, 

etc. 

Aniline 
dyes. 

Varicoloured 
alizarins. 

Alizarin 
red. 

Indigo. 

1.  United  States 

2.  Great  Britain  .... 

3.  Austria 

4    Italy     

2,428 
340 
655 
650 
602 
120 

1,217 

638 
333 

109 

1,117 

217 

272 

965 
34 

284 
825 
998 
108 
776 
1,201 

13,855 

111.793 
5,582 
4,097 
1,098 
2.4MU 
1,301 
941 

2.164 
1,130 
223 
158 
1 56 
96 
121 

493 

1,493 
207 

174 

98 
259 

3.461 
1,180 
1,361 
662 
434 
313 
323 

24,00-' 

6,31i: 

8.  Switzerland     .... 

J  57 
2,0* 

Net  totals     .... 

6.012 

2,686 

5.123 

38,185 

3,605 

2,724 

7.734 

66,06 

ICo.  of  countries  Ger- 
many exported  to 

11 

6 

11 

32 

12 

9 

21 

As  one-half  of  the  copper  produced  had  heretofore  gone 
abroad,  this  curtailment  should  provide  for  all  local 
requirements. 

Interviews  on  the  coal-tar  industry. — Mr.  William  J. 
Matheson  commented  on  question  (2)  as  follows : — 

In  regard  to  intermediate  products,  such  as  aniline 
oil,  aniline  salts,  beta-[naphthol,  paranitraniUne,  etc., 
the  industry  is  already  developed,  and  its  growth  depends 
in  large  measure  upon  the  supply  of  cheap  benzol. 

Dr.  13.  C.  Hesse  commented  on  question  (2),  and  divided 
coal-tar  products  into — 

I.  Products  from  coal-tar  by  distillation,  expression 
and  like  operations. 

II.  Products  obtained  from  I.  by  chemical  transforma- 
tion but  not  themselves  dyes. 

III.  Dyes  made  from  IL 

Germany's  foreign  trade  in  1913  in  these  three  classes 
•was  as  follows  (in  metric  tons)  : — 


The  number  of  coal-tar  dyestuff  works  was  as  foil'  i : 
22  Germany,  11  France,  11  Great  Britain,  9  United  St 
4  Austria-Hungary,  4  Switzerland,  2  Holland,  - 
1  Belgium,  1  Greece,  1  Italy.     Sixteen  plants  that  i 
coal-tar  dyes  had  abandoned  it,  1 1  in  Germany,  and  ie 
each    in    Austria,    Belgium,    France,    Great   Britain 
Switzerland.     Fourteen    had    been   absorbed   bj 
six  in  Germany,  four  in  Switzerland,  two  in  Fran'    . 
one  each  in  Belgium  and  Holland. 

A  complete  coal-tar  dye  industry  in  America  would  » 
to   make   about   700  different   dyes.     In   the  fiscal    ' 
1913 — 1914  America    imported    indigo  worth  $1,093  -' 
alizarin  S845.459,  both  free;  $7,464,134  worth  cl 
dyes  with  a  duty  of  30%  and  aniline  oil  with  a  du  ol 
10%.     These  700  different  aniline  dyes  would  aver: 
gross  annual  income  each  of  about  $10,000.  •  To  intr 
700  different  sets  of  operations  and  perhaps  350  difl 
sets  of  apparatus  at  one  time  to  produce  on  the  av  i. 
for  each  set  of  operations  a  gross  of  $35  per  day  i » 
require     an    initial     outlay     of     $5,000,000.       Eac 
i    these  700  products  required  good  manufacture  frot'l 
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inihmquinone  series ;    Process  for  preparing  sulphurised 

products  of  the .     Chem.  Fabr.  Griesheim-Elektron. 

K*.   Pat.   468,373,   Feb.    12,    1914.     Under  Int.    Conv., 
June  4,  1913. 

i««Ger.  Pat.  271,947  of  1913  ;  this  J.,  1914,  545.— T.  F.  B. 


•tart  because  good  qualities  "(  each  were  already  on  the 
market.  It  was  one  thing  to  develop  Buoh  an  industry 
ami  to  maintain  it   against   newoomere,  but   another  to 

build  it  up  in  the  fa f  competition  and  to  hold  it  against 

those  «  ho  developed  the  business,  knew  nil  its  ins  and  outs, 
had  their  experience  and  plant  bought,  paid  f>>r.  and 
written  off  long  ago.  It  could  hardly  !»■  i  xpeoted  that  it 
saful  this  would  employ  as  many  as  7000  people,  and 
the  gross  made  out  less  than  0-4%  of  the  total  import 
business. 

This  industry  could  not  be  successfully  transplanted 
and  attempts  to  transplant  part  only  had  not  resulted  in 
contained  and  independent  industry  anywhere 
but  in  a  thing  whose  roots  wire  still  in  German  soil.  If  it 
could  be  transplanted  as  a  whole  the  net  result  would  not 
be  commensurate  with  the  expense,  effort  and  risk  con 
MOted  with  it. 

Or.  L.  I.  Matos  said  that  the  question  was  primarily, 
whether  they  produced  enough  coal  tar  to  make  them 
independent  of  any  foreign  source  of  tar,  and  also  whether 
higher  prices  could  be  obtained  for  certain  tar  distillates 
than  the  colour  industry  could  afford  to  pay. 

It  was  not  so  much  a  question  of  inability  of  chemists 
to  produce  dyes,   but   of  the  temporary  handicap  of  not 
having  the  especially  designed  and  constructed  applianc 
for  the    proper   conduct    of   tho   technical   operations   in 
elaborating    the    several    raw    materials    to    middle    and    I 
ultimate  products. 

Tar  products,  dyestuffs,  and  hydrochloric  acid,  etc.  ;  German 

prohibition  of  erport  of .    Consular  Rcpts.    No.  115. 

[T.R.] 

The  British  Consul-General  at  Rotterdam  reports  that 
the  Reichsinzeiger,  Berlin,  of  September  loth  contains  a 
decree  prohibiting  the  export  of  hydrochloric  acid,  dye- 
!,  and  all  materials  used  in  the  manufacture  of  ex- 
plosives, as  well  as  coal-tar  dyes,  tar,  and  other  products 
of  the  chemical  industry,  except  benzoic  acid. 

Patents. 

Azo-dyestuffs  from    the    arylides    of   ■2.3-hydroxynaphthoic 

acid;    Manufacture  of .     A.   G.   Bloxam,   London. 

From  (hem.  Fabr.  Griesheim  Elektron.  Frankfort  a   M  . 
Germany.     Eng.  Pat.  10,085,  April  23,   1914. 

The  arylides  of  2.3-hydroxynaphthoic  acid  are  combined 
with  diazo-  or  tetrazo-compounds  of  the  anthraquinone 
series  to  form  red  lake  colours,  fast  to  oil,  or  the  combina- 
tion may  be  effected  on  the  fibre  to  give  dyeings  which  are 
faster  than  the  corresponding  ones  from  d-naphthol. 
t'otton  padded  with  the  anilide  of  2.3-hydroxynaphthoic 
acid  and  developed  with  the  diazo-conipound  of  1-amino- 
anthraquinone  is  dyed  a  brilUant  red,  fast  to  soap  and 
lighter.  B. 

Vol  dyestuffs;  Process  for  making .     Farbwerke  vorm. 

r.  Lueius,  und  Briining.  Second  Addition,  dated 
•Ian.  26,  1914,  to  Fr.  Pat.  447,592,  Aug.  23,  1012.  Under 
Int.  Conv..  June  11,  Sept.  18,  Oct.  6  and  13,  1913. 

See  Eng.  Pat.  3682  of  1914  ;   this  J.,  1914,  743.— T.  F.  B. 

Polyazo  dyestuffs  ;    Process  for  producing  blue .     L. 

Cassella  und  Co.  G.  m.  b.  H.     Fr.  Pat.  468,065,  April  11, 
1913 

..  Pat.  17.030  of  1913  ;  this  J..  1914.  743.— T.  F.  B. 

'tuff  ichich  can  be  developed  on  the  fibre  ;    Process 

for  tanking  an .     Kalle  und  Co.   A.-G.       Fr.   Pat. 

-'    Feb    25,  1914. 

Pat.  275,660  of  1912  ;  this  J.,  1914,  S2S.— T.F.B. 


I'ati.st    <'w:. 

Mick  colouring  matta   lirecUy  dyeing  cotton  :    Manufacture 

of  a .    1 1.  I  >  Abel,  I don      From  thi   Motion 

schaft  fur  Anilinfabrikation,   Berlin,  Germany.     Eng, 
Pat,    1151    ..f   1900  ;   tin-  J.,    1800,    1010      Ren 
Patent   Cases,  Vol.   XXXI.     Qlos.  hit.  JnL  (Patents) 

Snppl.,  May  li,  1914.      By  i 

Tins  was  an  action  for  infringement  brought  by  the 
patentees  against  Levinstein,  Ltd.  One  oi  the  olaj 
the  patent  was  for  the  manufacture  oi  the  colouring 
matter  by  boiling  meta-dinitrophenol  1:2:4  with  an 
aqueous  solution  of  sulphur  and  a  sulphide  "t  an  alkali 
metal.  The  defendants  alleged  (int.r  alia)  that  tin- 
patent  was  invalid  for  want  of  sub  er  by  reason 
of  a  prior  specification  of  Cassella  (Eng.  Pat.  19,831  of 
1896;  this  J.,  18117,  734),  and  for  insufficiency  of  the 
specification.  They  contended  that  if  a  wide  construction 
was  put  upon  the  specification  and  tho  patent  was  for  a 
boiling  process,  instead  of  a  melting  one  as  in  Cassella's 
specification,  there  was  no  sufficient  subject  matter  ;  that 
the  plaintiffs'  specification  did  not  sufficiently  define  the 
limits  of  variation  ;  and  that  the  defendant's  process 
differed  from  the  patented  process  in  tho  fact  that  in  it 
not  meta-dinitrophenol  1:2:4  but  a  sodium  salt  thereof 
was  used.  The  plaintiffs  contended  that  their  specification 
ought  to  be  widely  construed  and  that  the  sodium  salt  was 
an  equivalent  of  meta-dinitrophenol.  The  Court  held, 
that  a  narrow  construction  must  be  put  on  the  specifica- 
tion ;  that  the  substitution  of  a  comparatively  long 
boiling  process  for  the  comparatively  short  melting 
process  of  Cassella  was  of  great  commercial  importance, 
and  that  the  patent  was  not  wanting  in  subject  matter; 
that  tho  patent  was  not  invalid  by  reason  of  the  limits  of 
variation  not  being  defined  ;  but  that  the  sodium  salt 
was  not  a  known  chemical  equivalent  of  meta-dinitro- 
phenol ;  and  the  patent  had  not  been  infringed.  Tho 
action  was  dismissed. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Plastic  materials  [artificial  silk:  etc.].     Recovery  of  volatile 

solvents      used      in      the      manufacture      of .       H. 

Barthelemy.     Les  XIatieres  Grasses,  1914,  7, 4208 — 4213. 

The  absorption  capacity  of  sulphuric  acid  for  ether  is  a 
function  of  its  sp.  gr.  From  air  containing  only  a  few- 
parts  of  ether  per  1000  (as  in  artificial  silk  factories), 
sulphuric  acid  of  66°  B.  (sp.  gr.  1-84)  will  absorb  only 
about  one  mol.  of  ether,  and  acid  containing  one  or  more 
mols.  of  water  will  absorb  little  or  none.  An  equimoleeular 
mixture  of  ether  and  strong  sulphuric  acid  is  deprived  of 
its  ether  by  passage  of  a  current  of  moist  air,  after 
sufficient  hydration  of  the  acid  (compare  Fr.  Pat.  350,298  of 
1905;  this  J.,  1906,  71,  92.3).  Of  other  volatile  solvents 
carbon  bisulphide  could  be  absorbed  as  potassium 
xanthate  by  alcoholic  potassium  hydroxide,  or  by  alkali- 
cellulose  for  conversion  into  viscose ;  whilst  toluene 
(or  benzene)  vapours  might  be  absorbed  by  hot  con- 
centrated sulphuric  acid  or  by  sulpho-nitric  acid,  to  obtain 
toluenesulphonic  acid  or  p-nitrotoluene. — C.  A.  M. 

Woodpulp  and  cellulose  ;  Withdrawal  of  G-rman  prohibition 

of  export  of .     Consular  Reports.     No.  115.     [T.R.] 

The  British  Consul-General  at  Rotterdam  reports  that  the 
Rcichsanzeiger,  Berlin,  of  September  loth  contains  a 
proclamation  cancelling  the  prohibition  of  exports  and 
transit  of  mechanical  and  chemical  wood  pulp  and  cellulose. 

Patents. 

Fibrous  and  like  materials  [icool]  ;    Apparatus  for  drying 

.     G.  Stone,  North  Andover,  Mass..  1 .8.4,     Eng. 

Pat.  201,  Jan.  3,  1914. 
Heated   air  is  forced  through  a  conduit   having  side- 
branches  each  terminating  in  a  valve-controlled  orifice 
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pointing  upwards.  Over  each  orifice  is  fitted  a  vertical 
perforated  pipe  fixed  into  the  centre  of  the  base  of  a  stage 
and  keeping  the  valve  open  by  depressing  a  pin  so  long  as 
it  remains  in  position.  The  material  is  built  up  on  the 
stage  around  the  central  pipe  and  the  whole  supported  by 
a  bag  or  other  porous  envelope.  The  stage  is  suspended 
by  means  of  frame  standards  to  a  counterbalancing 
lever,  the  weight  on  which  is  so  adjusted  that  when  the 
material  has  dried  to  a  sufficient  degree  the  frame  and 
stage  are  lifted  off  the  hot  air  orifice  over  which  they  fit, 
at  the  same  time  releasing  the  valve  so  as  to  close  the 
orifice. — J.  F.  B. 

Animal    wool ;     Process    of   making    substitutes   for . 

C.  Chavez.  Mexico  (Sty.  U.S.  Pat.  1,104,105, 
July  21,  19H  ;  date  of  appl.,  May  20,  1913. 
Waste  fibre  is  steeped  in  water  and  submerged  succes- 
sively in  baths  of  caustic  soda  at  1-027  sp.  gr.,  bleaching 
powder  solution  at  1041  sp.  gr.,  and  sulphuric  acid  and 
sodium  bisulphite  at  1034  sp.  gr.,  remaining  in  each  bath 
for  3 — 4  hours.  The  material  is  then  treated  in  a  boding 
"  basic "  bath  of  sulphuric  acid  and  sodium  bisulphite 
at  102  sp.  gr..  then  in  cold  caustic  soda  at  1152  sp.  gr. 
for  mercerisation  ;  lastly  it  is  again  treated  with  bleach 
liquor  at  1-041  sp.  gr.  and  finished  with  sulphuric  acid  and 
sodium  bisulphite  at  102  sp.  gr. — J.  F.  B. 

Cellulose   esters   of  organic   acids  ;     Process  for   preparing 

.     Knoll   und  Co.      Ger.   Pat.   275,962,  July   15, 

1911. 
To  effect  a  regular  and  systematic  reaction  of  cellulose  with 
organic  acids',  the  esterifying  agent  is  circulated  through 
a  series  of  vessels  containing  cellulose  in  various  stages  of 
esterification.  in  such  a  manner  that  it  comes  in  contact 
in  successive  vessels  with  cellulose  in  a  lower  state  of 
esterification.  A  diluent  in  which  the  resulting  ester 
is  insoluble,  may  be  added  to  the  esterifying  agent,  and 
the  presence  of  a  catalyst  is  advantageous. — T.  F.  B. 

Acitylcellulose  solutions;    Production  of  white  or  coloured 

opaque    objects    from    primary .     Knoll    und    Co. 

Ger.  Pat.  276,013,  Nov.  14,  1912. 
As  aromatic  acid,  ester,  or  ether  which  does  not  dissolve 
or  decompose  acetylcellulose  (phthalic  acid,  ethyl,  methyl, 
or  jS-naphthvl  benzoate,  benzyl  chloride,  anisol,  etc.), 
is  added  to  "a  solution  of  acetylcellulose  in  acetic  acid, 
or  to  the  mixture  before  acetylation.  The  resulting 
mixture  is  heated  for  a  short  time  until  a  clear  solution  is 
obtained,  and  this  is  precipitated  in  the  usual  manner 
by  means  of  water,  salt  solutions,  etc.,  to  form  stable, 
white,  opaque  filaments  or  other  objects.  Coloured 
opaque  products  may  be  obtained  by  adding  suitable 
dyestuffs  to  the  solution. — T.  F.  B. 

Paper     pulp;      Machines    for     straining .      W.      W. 

Beaumont,  London.  Eng.  Pat.  17,552,  July  31,  1913. 
Is  the  type  of  strainer  consisting  of  a  rotating  and  vibrating 
drum  partly  immersed  in  the  pulp,  which  passes  upwards 
from  the  outside  through  the  slits  and  is  discharged  from 
the  ends  of  the  drum  (see  Eng.  Pat.  23.191  of  1912),  the 
open  ends  of  the  drum  are  provided  with  flanges,  faces  or 
grooves,  forming  a  joint  with  similar  arrangements  on 
the  ends  of  the  vat.  the  joint  being  packed  with  flexible 
or  adjustable  metal  or  "  woodite  "  rings  kept  in  position 
by  pneumatic  or  other  extensible  rubber  filling,  or  by  a 
spring  or  tension  device  or  a  metal  spiral  band  which  may 
be  filled  with  felt.— J.  F.  B. 

Bleaching  lignocellulose  and  pectocellulose  ;  Process  for . 

A.  R.  de  Vains,  Paris.     U.S.  Pat.   1,106,994,  Aug.  11, 

1914 ;  date  of  appl.,  Aug.  18,  1913. 
See  Fr.  Pat.  449,497  of  1912  ;  this  J.,  1913,  482.— T.  F.  B. 

Beating  engines  for  the  manufacture  of  paper  and  similar 
purposes.  R.  Marx.  Fr.  Pat.  469,011,  Feb.  27,  1914. 
Under  Int.  Conv.,  April  17,  1913. 

See  Eng.  Pat.  9049  of  1913  ;  this  J.,  1914,  20.— T.  F.  B. 


Treatment   of  seaweeds.     U.S.    Pat.    1,103,283.     Sec    VII. 

Comjwsition    [for   varnish]  containing   sulphite    waste  and 
shellac.     U.S.  Pat.  1,103,267.     See  NII1. 

Manufacture    of   syrup    and   other    products  from    alfalfa. 
U.S.  Pats.   1,104,135  and  1.104,136.     See  NVII. 

Apparatus  for  separating  solid  matter,  more  particularly 
fibrous  matter,  from  liquids  such  as  waste  water.  Eng. 
Pat.  6793.     See  XIXb. 

Protecting  clothing,  furs,  skins,  etc.,  against  moths,  beetles* 
and  insects.     Eng.  Pat.  10,379.     See  XIXb. 


VI.— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

Silk;     Cause   and    prevention   of  the   defect    in   piece-dyed 

fabrics  supposed  to  be  due  to  a  splitting  of  the  fibre  of . 

B.  Leech.     J.  Soc.  Dyers  and  Col.,  1914,  30,  272—277. 

The  defect  known  as  soap-mark,  break-mark,  chafe- 
mark,  fiochetti.  lousiness  (American),  etc.,  is  shown  to 
be  due  to  a  mechanical  scarring  of  the  fibre,  the  resulting 
particles  and  minute  fibrillar  giving  the  optical  effect 
of  a  lighter  shade  owing  to  their  broken  surface.  Mechanical 
injury  is  the  cause  of  the  defect  and  may  occur  through 
adhesion  during  degumming  and  through  friction  during 
dveing,  degumming,  or  other  treatment  of  the  wet  goods. 
The  trouble  is  most  frequent  in  goods  which  offer  the 
greatest  opportunities  for  mechanical  strains  during 
dyeing,  etc.,  i.e.  spun  silk  woven  in  unions  with  a  harder 
fibre,  or  even  thrown  silk  in  heavy  cloths  or  when  woven 
with  a  harder  fibre.  Skein  silk  also  sometimes  shows 
the  marks  when  the  thread  is  very  thick  or  stiff.  The 
defect  is  avoided  by  handling  the  goods  as  little  as  possible, 
for  which  purpose  the  cloth  is  pinned  out  in  separate 
folds  on  a  rigid  frame  for  immersion  in  dve-baths.  etc. 

—J.  B. 

Sodium  sulphide  ;  Rapid  determination  of in  a  standing 

sulphide  dye-bath.  R.  N.  Len.  J.  Soc.  Dyers  and  Col.. 
1914,  30,  '277—278. 
The  sodium  carbonate  is  removed  by  means  of  barium 
chloride  and  the  dyestuff  is  precipitated  by  adding  an 
excess  of  sodium  chloride.  After  settling,  the  sodium 
sulphide  is  titrated  with  zinc  sulphate  using  sodium 
nitroprusside  as  an  external  indicator.  If  sodium  chlorids 
does  not  clear  the  solution  sufficiently  a  little  pure  cottot 
may  be  added.  The  method  was  "tested  on  dyebath.- 
made  up  from  Kryogen  Yellow  GG.,  Kryogen  Violet  3R. 
Kryogen  Direct  Blue  G.  and  Katigen  Brilliant  Green  G. 
and  except  in  the  case  of  the  violet  was  found  to  give  i 
sharp  end-point. — J.  B. 

Patents. 

Bleaching;       Washing     apparatus      used      in .     W 

M'Murray  and  T.  Knowles,  Lambeg,  Ireland.  Eng 
Pat.  17,971,  Aug.  7,  1913. 
A  machine  for  washing  in  rope  form  consisting  of  a  numbe 
of  adjacent  boxes,  having  separate  water  inlets  am 
outlets,  through  which  the  cloth  passes  in  successior 
A  squeezing  roller  runs  over  the  set  of  boxes  and  tl 
cloth  preferably  enters  the  apparatus  at  opposite  inl- 
and is  taken  off  at  the  middle.— J.  B. 

Tarns,  slubbings,  rovings  and  slivers  ;    Cleaning,  icashin. 

and  otherwise  treating  textiles  in  the  form  of .     F. 

Larivei,  Milan,  Italy.     Eng.  Pat.  26,073,  Nov.  13,  191 
The  material  travels  between  pairs  of  corrugated  roll 
so   arranged   that   the   peaks   of   the   corrugations  con 
opposite   one  another.     The   upper  rollers  are  mounti 
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on  ■  frame  which  ran  be  moved  to  adjust  the  distance 
between    the    rollers.     An    automatic    reversing    gear    is 

I.  B. 

<j    machine*.       V.     fallchnnt     and    J.    •!«-    Blicquy, 
Bruasels.     Eng    Pat    24,721,  Oot.  30,  1013. 

i'ii'M'    ii  ii    receptacles  of  inert    material   {e.g.   earthen 
war*'),  whioh  hold  the  material  to  be  dyed,  have  perforated 
false  bottoms  and  perforated  covers.     The  oylindere  reel 
in  Beatings  at  the  bottom  of  the  dye-vat,  through  which 
-■    in  communication  with  the  circulating  pump. 

—J.  Ii. 

Dyeing;    Method  of  II.  C.   Brook,  Hartford,  Conn. 

r  s.  Pat.  1,096,997,  May  19,  1914  ;  date  of  appl.,  Sept. 
30,  1913. 

MuKKiw.  iii  the  form  of  piece-goods  is  doubled  longi- 
tudinally and  joined  together  at  the  selvedges  to  form 
a  tube  ;  the  two  ends  are  joined  and  the  endless  tubular 
l>elt  is  passed  between  a  pair  of  pressing  rolls  Bituated 
above  the  dye-bath  so  that  the  lower  portion  of  the  fabric 
hangs  freely  in  the  liquor.  The  fabric  is  guided  into 
and  out  of  the  press  by  two  guide-rolls  as  it  moves  for- 
ward; the  air  imprisoned  in  the  tube  "balloons"  the 
fabric  as  it  passes  through  and  out  of  the  liquor,  thus 
smoothing  out  all  wrinkles  by  a  gentle  tension  during 
its  treatment  with  the  dye-liquor. — J.  F.  B. 

Fabric*  :    Decoration  of .     Winsor  and  Newton,  Ltd., 

■   and  H.   Emcns,   London.     Eng.    Pat.   21,100,  Sept.    I!), 
1913. 

The  threads,  constituting  the  design  of  the  fabric,  are 
first  impregnated  with  a  liquid  which  reduces  the  porosity, 
as  a  solution  of  wax  in  a  hydrocarbon  or  a  chloro- 
derivative  of  a  hydrocarbon,  and  then,  when  dry,  with  one 
or  more  colouring  fluids,  e.g.,  with  a  finely  sub-divided 
pigment  incorporated  with  a  thickened  drying  oil,  or  an 
it's  water  colour  or  dyestuff  incorporated  with  an 
aqueous  solution  of  gelatin. — B.  N. 

fing    machines  for    textile.*,    paper    or    other    fabric*. 
*isehe    Maschinenbau-Ges.,    Miilhausen,   Germany. 
Rng.   Pat.   28,503,  Dec.   10,   1913.     Under  Int.  Conv., 
March    15,    1913. 

Is  machines  for  printing  in  intaglio  in  which  a  small, 
yielding  impression  roller  is  interposed  between  the 
engraved  roller  and  the  pressure  roller,  the  latter  is 
replaced  by  a  pair  of  pressure  rollers  of  larger  diameter 
than  the  impression  roller,  which  is  disposed  between  them 
in  such  a  way  as  to  prevent  lateral  deflection. — J.  B. 

Dyeings   on    the  fibre;     Producing  fast .  R.    Herz, 

Frankfort,   Germany,   Assignor   to   Cassella  Color   Co., 

New    York.      U.S.     Pat.     1,107,164,    Aug.  11,    1914; 
date  of  appl..  Feb.  21,   1913. 

See  Eng.  Pat.  25,897  of  1912  ;   this  J.,  1913,  1007.— T.F.B. 

Dyeing   apparatus.     A.    R.    Whitehead    and    J.     Farrar. 
Fr.  Pat.  46S.713,  Feb.  12,  1914. 

See  Eng.  Pat.  28,245  of  1912  ;   this  J.,  1914,   20.— T.  F.  B. 

>ri*ts  and  colour  s  ;  Production  of  fast .     H.  Levinstein, 

and  Levinstein,  Ltd.     Fr.  Pat.  468.246,  Feb.  9,   1!H4. 
Under  Int.  Conv..  Feb.   10  and  20,  1913. 

3u  Eng.   Pats.   3427  and  4316  of  1913  ;    this  J.,   1914, 
309,  350.—  T.  F.  B. 

Prints  on  fabric*  ;   Process  for  obtaining  fast by  mean  s 

of  dyestuff*  applied  by  reduction.     K.  Gross.     Fr.  Pat. 
762,  Feb.   20,   1914.      Under  Int.   Conv.,    Feb.   27 
and  Sept.  2,  1913. 

SEEGer.  Pats.  272,526  and  272,527  of  1913  ;   this  J.,  1914, 
•"•47.— T.  F.  B. 


Bleaching  solutions  containing  titanous  chloride  and  method 
of  producing  the  same.     U.S.  Pat.  1,105,308.     See  VII. 
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METALLIC  ELEMENTS. 

Sulphurous  acid,    I  oi  ition 

of .     G.   8.   Jamieson.      Vmet     J,    Soi..    1914,    38, 

166     168 

Si  l.l-ll i  ROUS  arid  is  titrated  with  polassiiiiu  lod.ile  in  the 

presence  of    r>    20%   HC1  and  a  small   volume  of  an 
immiscible  Bolvenl  Buoh  s    ,  Morol  irm,  the  solution  bi 
cooled  to  l.v  —  is  c.     The  potassium  iodato  is  standard- 
ised  With    pure,    i,  sul, lined    iodine,    and    tin-   en, I    point    in 

each  case  is  indicated  by  tie-  disappearance  of  the  viol  I 
coloration     of     the    chloroform.       The    equations    are 
K10a+2H,SO,  I-2HC1     2ll.su,     [<  |     M  |     ii  n  ;     and 
41  +  KIO,    6HCI  -K«'l    MCI  •  all  ,o     u.  K. 


Sodium    bichromaU  :      lianvfacturt     of .     G.     Dim. 

Chem.-Zeit.,  1014,  38,  670. 

(  'iikome  iron  ore.  quicklime,  and  a  portion  of  the  necessary 

sodium  carbonate,  are  finely  ground,  thoroughly  mixed,  and 
calcined  to  the  suit, ■ring  point  (900  1000°  C.)  without 
fusion  of  the  mass,  the  fuel  consumption  being  about  180 — 
2nd  parts  of  coal  for  100  parts  of  ore.  Leaching  with  a 
solution  of  the  remainder  of  the  requisite  sodium  carbonate 
takes  place  under  pressure  in  autoclaves  lifted  with  stirring 
gear,  the  insoluble  residue  being  thoroughly  exhausted  and 
tilter-pressed.  The  concent  rated  eliminate  liquor  is  i  rented 
with  not  quite  the  equivalent  quantity  of  sulphuric  acid, 
a  slight  excess  of  eliminate  preventing  the  formation  of 
chromic  acid,  which  would  attack  the,  iron  evaporating 
vessels.  The  litter  are  east  in  one  piece  with  the  neces- 
sary heating  coils  and  are  provided  with  a  stirring 
device  to  prevent  the  deposition  and  burning  of  sodium 
sulphate  on  to  the  heating  surfaces.  The  solution 
is  evaporated  to  60°  B.  sp.  gr.  1-71),  filtered  and 
concentrated  in  iron  basins  to  a  paste  containing  *u'"0  of 
chromic  acid.  The  separated  sodium  sulphate  is  freed 
from  bichromate  l>\  reduction  with  sulphur  dioxide  or 
hydrogen  sulphide,  and  precipitation  of  chromic  hydroxide. 
Newer  methods  of  manufacture  are  the  treatment  of 
monochromate  with  ammonia,  followed  by  carbonation 
and  deposition  of  sodium  bicarbonate  ;  the  use  of  caustic 
alkali  in  the  place  of  alkali  carbonate  ;  and  a  method 
devised  by  the  author,  according  to  which  only  half  the 
necessary  sodium  carbonate  is  used  for  decomposing  the 
ore,  the"  remainder  being  replaced  by  sodium  sulphate. 
formed  in  the  later  stages  of  manufacture.— O.  K. 

Hypochlorites  :     Stability   and  oxidation    potential  of . 

Contribution  to  catalysis  and  a  hypochlorite-carbon  cell. 

K.    A.    Hofmann     and     K.    Ritter.      Ber.,    1914,    47, 

2233—2244. 
Behaviour  of  hypochlorites  at  increased  temperatures  and 
in  presence  of  carbon  dioxide.  The  stability  of  nearly  pure 
calcium  hypochlorite  (now  available  in  large  quanti' 
a  mixture  of  hypochlorite  and  chloride,  and  bleaching 
powder  under  different  conditions  was  compared,  with  the 
following  results  : — 


Content  of  available  chlorine*  fell  from  ; — 

Treatment. 

Hypochlorite 
Hypochlorite.     4-  chloride. 

Bleaching 
powder. 

Seven  hours  at  90c 
C.  in  a  current  ,,t 
dry,  t'Oj-free  air 

Eight  ilays  in  shal- 
low dishes  in  still. 
moist  air  contain- 
ing CO.      

Five  hours  in  dry 
carbon  dioxide  . . 

76  62  to  70-6 

76 -.".2  to  52-45 
76  52  to  66-66 

"o 

46-30  to  2105 
46-3  to  36 

36-51  to  22-47 

36-51  to  18- 18 
36-51  to  nil 

•  Total  oxidising  power  as  determined  with  acidiBed  potassium 
iodide  solution,  calculated  to  free  chlorine. 

C  £ 
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In  a  current  of  moist  carbon  dioxide  the  three  products  all 
lost  the  whole  of  their  available  chlorine,  but  whilst 
chlorine  alone  was  evolved  from  the  bleaching  powder  and 
the  mixture  of  hypochlorite  and  chloride,  the  pure  hypo- 
chlorite gave  a  mixture  of  chlorine  and  hypochlorous  acid. 
The  free  hypochlorous  acid  produced  by  the  action  of  a  slow 
current  of  carbon  dioxide  on  a  solution  of  calcium  hypo- 
chlorite was  largelv  decomposed  :  4HC10  =  HC10S+ 
HC1+C12+H20  ;  with  a  solution  of  bleaching  powder 
the  free  chlorine  was  increased  at  the  expense  of  the 
chlorate.  With  ammonia  both  bleaching  powder  and 
calcium  hypochlorite  gave  a  nearly  quantitative  yield  of 
nitrogen. 

Behaviour  of  hypochlorite  and  bleaching  polder  with 
catalysers.  Distinction  between  oxygen-carriers  and  oxygen- 
evolving  catalyzers.  The  experiments  were  made  with 
solutions  of  calcium  hypochlorite  and  bleaching  powder 
respectively,  which  had  been  shaken  with  excess  of  lime 
and  filtered.  With  both  solutions  vigorous  decomposition 
was  effected  by  oxides  of  cobalt,  nickel,  and  iridium,  whilst 
oxides  of  chromium,  iron,  manganese,  uranium,  bismuth, 
palladium,  osmium,  thallium,  and  vanadium  had  practically 
no  effect.  In  presence  of  ruthenium  and  rhodium  salts  the 
hypochlorite  was  more  stable  than  the  bleaching  powder, 
whilst  the  reverse  was  the  case  in  presence  of  copper 
sulphate  and  lead  nitrate.  The  view  that  the  activity 
of  hypochlorites  and  other  oxidising  agents  such  as  hydro- 
gen peroxide,  can  be  increased  by  addition  of  oxygen- 
evolving  catalysers  is  incorrect,  and  in  this  respect  a  dis- 
tinction must  be  drawn  between  the  catalysers  mentioned 
and  oxygen-carriers.  With  the  latter,  e.g.,  osmium 
tetroxide,  intermediate  products  of  higher  oxidation- 
potential  are  formed,  and  hence  the  oxidising  power  is 
increased,  but  oxygen-evolving  catalysers,  e.g.,  iridium 
and  cobalt  oxide,  are  capable  only  of  inducing  (presumably 
by  surface  condensation)  the  interacion  of  at  least  two 
mols.  of  hypochlorite  with  liberation  of  gaseous  oxygen, 
without  any  appreciable  effect  on  oxidisable  substances 
which  may  be  present. 

Oxidation-potential  of  hypochlorites  and  its  electromotive 
utilisation.  Using  unattackable  electrodes  of  platinum, 
magnetite,  or  gold,  the  potential  of  calcium  hypochlorite 
solution  saturated  with  calcium  hydroxide,  in  two  experi- 
ments, was  0-938  and  0-931  volt  respectively  referred  to 
the  standard  hydrogen  electrode  ;  that  of  a  bleaching 
powder  solution  saturated  with  calcium  hydroxide  was 
0-953  volt.  Solutions  of  sodium  hypochlorite  gave  some- 
what higher  values  when  made  alkaline  with  sodium 
carbonate  and  somewhat  lower  values  when  made  alkaline 
with  sodium  hydroxide.  A  cell  of  the  following  construc- 
tion : 


platinum  in  a  solu- 
tion of  sodium  hypo- 
chlorite containing 
sodium  carbonate 


20%    solution    of  i  zinc  in  10%  solution 
sodium  chloride         of  caustic  soda  -t- 
zinc  oxide 


gave  an  E.M.F.  of  2-24  volts  and  a  current  yield  of  92-2% 
of  the  oxygen  consumed.  A  cell  of  the  Meidinger  type,  of 
similar  composition  to  the  foregoing,  except  that  a  50% 
solution  of  potassium  carbonate  was  used  instead  of  the 
sodium  chloride  solution  gave  a  nearly  quantitative  current 
yield,  and  after  continuous  withdrawal  of  current  a 
potential  of  2-1  volts  was  always  again  obtained.  Cells 
were  also  constructed  with  carbon  anodes.     The  cell  : 


platinum  in  alkaline 
sodium  hypochlorite 
solution 


2A"-caustic      soda     beechwood     charcoal 
solution  '     in     platinum     wire 

gauze    immersed   in 
2.y-caustic  soda 


gave  an  initial  E.M.F.  of  0-76— 0-91  volt,  falling  to  0-7— 0-87 
volt  after  withdrawal  of  current  ;  the  current-yield  was 
74 — 76%,  and  the  electromotively  active  oxygen  was 
converted  almost  quantitatively  into  carbon  dioxide. 
It  is  thus  possible  to  oxidise  carbon  at  the  ordinary 
temperature  in  a  cell  from  which  current  can  be  withdrawn 
continuously,  but  an  improved  carbon  electrode  capable 
of  combining  more  rapidly  with  oxygen  is  necessary  before 
such  a  cell  will  be  useful  for  practical  purposes. — A.  S. 


Ammonium  chloride;  Mixed  crystals  of with  man- 
ganese chloride.  H.  W.  Foote  and  B.  Saxton.  J.  Amer 
Chem.  Soc,  1914,  36,  1695—1704. 

The  solubility  of  varying  mixtures  of  ammonium  chloride 
and  manganese  chloride  in  water  at  25°  C.  was  determined, 
both  residues  and  solutions  being  analysed,  and  the  com- 
position of  the  solid  phases  thus  ascertained.  The  results 
are  given  in  tables  and  a  curve  diagram  and  show  that  one 
double  salt,  2NH4Cl,MnClj,2H,0,  is  formed,  and  that  this 
forms  with  ammonium  chloride  two  series  of  sohd 
solutions  ;  there  is  a  gap  between  the  limiting  composi- 
tions of  each  type,  which  are  approximately  : — a-crystals  ■ 
NH,C1  74.  MnCl,  20,  H20  6%  ;  S-crystals  :  NH.C1  64, 
MnCl,  28,  H20  8%.— A.  S. 

Calcium  nitrate.  Part  III.  The  three-component  system : 
calcium  nitrate,  lime,  water.  H.  Bassett,  jun.,  and  H.  S. 
Tavlor.  Chem.  Soc.  Trans.,  1914, 105, 1926—1941.  (See 
also  this  J.,  1912,  332.) 

By  the  investigation  at  25°  and  100°  C.  of  the  solid  phases 
in  equilibrium  with  calcium  nitrate  solutions  containing 
free  lime,  the  basic  nitrate,  Ca2N207,  and  its  several 
hydrates,  but  no  series  of  solid  solutions  CaO,  x  N20  s,  y  Hs0 
(Cameron  and  Robinson,  this  J.,  1907,  1197)  were  found. 

—0.  E.  M. 

Poh/sulphides  of  calcium.     G.  A.  Barbieri.     Atti  R.  Accad. 
dei  Lincei,  Roma,  1914,  23,  II.,  8—12. 

The  author  has  shown  previously  (Atti  R.  Accad.  dei 
Lincei,  Roma,  1910,  19,  II.,  584  ;  "Z.  anorg.  Chem.,  1911. 
71,  347)  that  unstable  hydrated  salts  may  frequently  be 
isolated  in  the  form  of  addition-compounds  with  hexa- 
methylenetetramine.  By  the  interaction  of  calcium 
chloride  with  ammonium  pentasulphide  and  with  an 
ammonium  polysulphide  solution  containing  a  smaller 
proportion  of  sulphur,  in  presence  of  hexamethylenetetr- 
amine,  the  two  compounds,  CaS5,10H2O, 2^^11,5  and 
CaS4,10H2O,2C6N4H12,  respectively  were  formed  as 
orange-yellow  crystalline  substances  By  treating  aqueous 
solutions  of  calcium  polysulphides  with  hexamethylene- 
tetramine  and  analysing  the  precipitates  produced,  it  was 
found  that  the  solution  obtained  by  boiling  sulphur  with 
milk  of  lime  contained  the  tetrasulphide  and  that  obtained 
by  heating  sulphur  with  calcium  hydrosulphide  solution 
contained  the  pentasulphide  of  calcium. — A.  S. 

Xiobium  :    Reduction  of  quinquevalenl .     A.   Stabler 

Ber.,  1914,  47,  841—843. 

Solutions  of  niobic  acid  in  hydrochloric  or  sulphuric  acids 
and  of  niobium  pentachloride  in  hydrochloric  acid  whei 
reduced   eleetrolytieally   became   intensely   blue,   but  m 
chlorides    or    sulphates    of    the    type,    NbCl3,6H,0    o 
Nb,(SO,)3,  could  be  isolated  as  is  the  case  with  titaniun 
and  vanadium.     Evidence  was  forthcoming  that  the  blu< 
solution   was   of  a   colloidal    character   and  contained 
substance  which  separated  on  the  addition  of  ammoniur 
chloride,  and  was  very  similar  to  molybdenum  blue     Th 
reduction  of  solutions  of  quinquevalent  niobium  with  zin 
or  by   electrolysis   using   a   lead   amalgam  cathode  gar 
brown  solutions  which  behaved  with  ammonia,  hydroge 
peroxide,  mercuric  chloride,  etc.,  in  a  manner  similar  t 
trivalent    titanium.     This   solution    also   reduced   coppi 
sulphate  to  metallic  copper.     The  blue  solution  obtaine 
by  electrolysis  gave  with  gold  chloride  a  "  niobium  purple 
similar   to    "  purple   of   cassius,"    probably   consisting  i 
colloidal  gold  adsorbed  by  niobic  acid. — G.  F.  M. 

Radium  emanation  ,   Action  of on  mixtures  ofhydrog- 

and  oxygen      0.   Scheuer.     Comptes  rend.,   1914.   15 
423 — 426. 
In  mixtures  of  hydrogen  and  oxygen  produced  by  electr 
lysis,   rapid   combination   occurs   under   the   influence 
radium  emanation,  whether  the  latter  is  mixed  with  t 
gases  or  enclosed  in  a  bulb.     The  ratio  of  the  number 
molecules  of  gas  combined  to  the  number  of  pairs  of  io 
formed  per  Curie-second,  is  independent  of  the  pressu 
of  the  gas  and  amounts  to  5-4— 5-6  :  1  when  the  emanati 
is  mixed  with  the  gas.     The  products  are  water  and  smal 
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?iuantitics  oi  hydrogen  peroxide  ;    the  greater  part  ol 
ormer  is  probaulj  i luood  by  decomposition  of  hydi 

ude.     N one  in  produced  and  only  minute  quan- 

■  .ire  formed  by  the  action  of  radium  emanation  on  pure 
d.  -J.  H.  1.. 

Bromine  hydrate.     II.  Giran.     Comptea  rend.,   1914,  159, 

246-  248. 
I'm:   method   of   thermal   analysis  showed   that   bromine 
tte  has  the  formula,   Br,+8H,0,  and  this  was  con- 
tinued by  a  determination  of  bromine  in  the  crystals  dried 
in  a  centrifuge. — F.  Sodn. 

Ktlp  industry  .  The .  Report  to  the  Board  of  Ami- 
culture  fur  Scotland  on  Homo  Industries  in  the  High- 
lands and  Islands,  1914,  118—131.  [Cd.  7564.] 
There  has  boon  a  marked  increase  in  the  production  of 
kelp  since  11)05,  and  the  conditions  are  favourable  for 
farther  extensions  and  developments,  especially  in  respect 
to  improved   methods  of  collection  and  utilisation,  since 

ith  American  sodium  nitrate  deposits,  from  which 
fear-fifths  of  the  present  supply  of  iodine  is  derive. 1,  are 

gradually    depleted.      The    Scottish    sea-weeds    are 

rably  richer  in  iodine  than  the  giant  kelps  of  the 
Pacific  and  the  Japanese  seaweeds.  Two  methods  of 
utilisation  of  the  algie  are  available,  the  dry  method  of 
homing  or  carbonising  and  the  wet  method  (see  Stanford, 
this  J.,  1SS4.  'JUT;  1886,  218;  1894,  698),  although  up 
to  the  present  the  latter  ha.s  proved  expensive  in  actual 
commercial  working.  In  the  United  States  a  large  com- 
pany is  now  engaged  in  the  manufacture  of  potassium 
salts  from  kelp  on  a  commercial  scale.  The  kelp  is  collected 
at  sea  by  a  boat  fitted  with  a  power-driven  cutting  device 
which  can  be  lowered  to  about  8  ft.  below  the  keel.  From 
the  boat  the  kelp  is  delivered  to  an  elevator  and  carried 
to  a  closed  dryer  in  which  it  is  kept  in  constant  motion  at 
no»  above  100°  C.  The  drying  should  follow  as  soon  after 
collection  as  possible,  since  the  value  of  the  sea-weed  is 
reduced  by  exposure  to  the  air.  The  dried  weed  is  calcined 
;t  Dot  above  400°  C.  in  a  brick  kiln  having  a  fireclay 
lining  and  a  cast-iron  grate  through  which  air  enters. 
The  volatile  products  pass  to  condensers  through  a  tar 
chamber  kept  at  an  uniform  temperature  at  the  top  and 
superheated  at  the  bottom.  The  ash  is  treated  for  the 
recovery  of  potassium  salts,  iodine,  etc.  The  following 
products  are  manufactured  at  the  factory :  calcium, 
-  -hum  and  magnesium  sulphates,  potassium  chloride, 
cyanide,  chlorate,  and  nitrate,  sodium  chloride,  calcium 
carbonate,  carbon,  iodine,  bromine,  ivory  black,  varnish 
turn,   creosote,    alcohol,    acetone,    and    combustible   gas. 

Jso  this  J.,  1910,  150.)— A.  S. 

Hydrogen;   Dissociation  of into  atoms.     I.  Langmuir 

and  G.  M.  J.  Mackay.     J.  Amer.  Chem.  Soc,  1914,  36, 
1708—1722. 

Evidence  in  favour  of  the  view  that  at  high  temperatures 
hydrogen  is  dissociated  into  atoms  is  summarised  as 
follows  : — The  loss  of  heat  from  electrically  heated  tungsten 
wires  in  nitrogen,  mercury  vapour,  argon,  and  carbon 
monoxide  varies  with  the  temperature  exactly  in  accord- 
ance with  theory  (Phys.  Rev.,  1912,  34,  401).  In 
hydrogen,  however,  the  loss  of  heat  rapidly  increases  above 
1900°  K.  (K  signifies  absolute  scale  of  temperature) 
and  at  3500s  K.  is  more  than  four  times  tho  calcu- 
lated value ;  no  secondary  electrical  effects  capable 
"f  explaining  the  increase  can  be  detected.  At  low  pres- 
sures the  loss  of  heat  from  tungsten  wires  is  greater  than 
at  atmospheric  pressure  in  hydrogen,  but  not  in  other 
gases.  When  a  wire  of  tungsten,  platinum,  or  palladium 
>s  heated  above  1300°  K.  in  hydrogen  at  a  very  low  pressure 
0001 — 0-02  mm.),  the  hydrogen  slowly  disappears.  It 
is  not  absorbed  by  the  wire  but  is  deposited  on  the  glass 
'sometimes  in  tubing  a  long  distance  from  the  bulb), 
especially  when  this  is  cooled  by  liquid  air  ;  ordinary 
hydrogen  is  liberated  when  the  cooled  portions  are  heated. 
drogen  which  deposits  in  this  way  on  glass  is  very 
chemically,  reacting  with  oxygen  and  phosphorus 
■it  the  ordinary  temperature.  It  is  capable  of  diffusing 
through  long  tubes  (at  low  pressures)  and  will  then  dissolve 


umnii  (at  50  I  ■  marked  the 

i  leotrioal   resistance    oi    the    metal   and   ■ 
decrease     in     its     temp  i  !  ' ' ••' 

hydrogen  is  not  affected  bj  an  i  li  •  trostatic  Bi  Id  and  thi 

does  no!   oon     I   ol   hydi     en  ions.     Tungst  ia  o 
plat  iiiiiiii   oxide,   and   ol  hi  on(  dm  ■!   in  a 

tungsten  filament  lam 

lovi  pressure,  ore  rapidlj  reduced  when  the  filament  is 
heated  aliov   1700   K.,  althou-h  otherwise  the]   on    nol 

ted  by  hydrogen.     (Set  also  Langmuir,  J.  Amer.  Chem. 
Soo.,  10 1 2.  34,  1310;    Freeman,  ibid.,  1913,85,927.) 

— A.  B. 

Potash  in  California.     OH,  Paint,  and  Drug.  Rep.,  Sept. 

7th,  1914.     [T.R.| 
The  first  American  potash  will  be  produced  by  the  Searlee 

Like  plant  within  three  months.  The  initial  output  will 
only  be  about  five  tons  a  day,  hut  the  plant  under  con- 
struction is  expected  to  produce  \-<>  tons  a  day. 

Detection   of  nitric  acid  uith  ferrous  sulphate.     Bcllucci. 
8e,  Will. 

Determination  of  sulphur  in  ept  til  oxidt .     Marsden.  See  IIa, 

Patents. 

Sulphuric  acid  and  other  liquids;  Cone,  titration  of . 

.1.  F.  ('armiehael,  Liverpool,  and  F.  Cuillaume,  Brussels. 

Eng.  Pat.  16,678,  July  7,  1913. 
In  apparatus  for  the  concent  ration  of  sulphuric  acid  by 
the  "  cascade  "  process,  each  basin  is  provided  with  a 
half-tube  of  semicircular  cross-section,  curved  so  as  to 
lie  with  its  edges  against  the  sides  of  the  basin,  from  near 
the  bottom  up  to,  beyond,  and  overhanging  the  lip  of  the 
vessel ;  the  arrangement,  which  is  detachable,  ensures  the 
overflow  of  the  densest  liquid  from  the  bottom  of  each 
basin. — 0.  R- 

Sulphuric    acid;    Method    of   manufacturing .     I.    P. 

Lihme.  Lakewood,  Ohio,  Assignor  to  The  Grasselh 
Chem.  Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,103,522, 
July  14,  1914  ;  date  of  appl.,  June  12,  1913. 
Burner  gases  are  filtered  and  brought  in  contact  at  not 
above  100°  C.  (preferably  at  70°— 90°  C.)  with  a  metallic 
oxide  (e.g.,  iron  oxide)  capable  of  absorbing  hydrogen 
arsenide  and  the  like.  After  further  filtering,  the  gases 
mav  then  be  subjected  to  the  catalytic  action  of  platinum. 

— F.  Sodn. 

Radio-active  barium  compounds  ;  Method  of  treating . 

H.  N.  McCoy,  Chicago,  111.     U.S.  Pat.  1,103,600,  July  14, 

1914  ;  date  of  appl.,  March  27,  1014. 
The  separation  and  concentration  of  radio-active  sub- 
stances, such  as  radium,  mesothorium-onc,  and  thorium-A, 
from  barium  compounds  is  effected  by  converting  the 
barium  and  radio-active  elements  into  hydroxides,  and 
fractionally  separating  the  barium  hydroxide  from  the 
solution.  'Partial  precipitation  of  the  hydroxides  of 
barium  and  the  radio-elements  is  preferably  brought  about 
by  adding  alkali  hydroxide.— F.  Sodn. 

Bisulphite  of  soda  ;  Process  of  "•"K'W— •     ^F0^: 

Boston,   Mass.     U.S.    Pat.    1,104,89/,   July   28,    1914, 

date  of  appl.,  March  17,  1913. 
A  calcium  compound,  such  as  "lime  mud,"  is  heated 
between  30"  and  90;  C,  in  contact  with  sodium  sulphate 
and  sulphur  dioxide  in  a  suitable  vehicle— I,.  -V 

Bleaching  solutions  containing  titanous  chloride  and  method 
ofZoduci^  the  same.  A.  J.  Rossi,  -Niagara  tails,  NY., 
interior  to  The  Titanium  Alloy  Manufacturing  Co., 
LtafNew  York.  U.S.  Pat.  1,105,308,  July  28,  1014; 
date  of  appl.,  April  IS,  1912. 
\n-  alloy  of  iron  and  titanium  containing  less  than  50% 
^dissolved  in  dilute  hydrochloric  acid  ;  the  solution  is 


920 
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evaporate!  under  reduced  pressure  below  100°  C.  and  the 

>tals  of  ferrous  chloride  are  removed  until  the  propor- 
tion of  titanous  chloride  is  predominant,  the  liquid  being 
finally  filtered.— J,  R  B, 

Titanium-oxygen  mmpmntin  ;  Process  for  prcmr,n<i . 

T.    Eamp.     Or.    Tat.    276,035,    July    8,    1913. 
Ilmknitf.  or  other  titaniferons  iron  on-  is  finely  ground 
and  mixed  « it h  one  to  tw  o  parts  by  weight  of  concent 
sulphuric  acid,  the  mixture  being  heated  if  necessary  j 
the  sulphate  mass  is  heated  to  about  600"  a,  when 
the  titanium  sulphate  is  decomposed,  but  not  the  iron 
sulphate,  whi, ■:.  moved  by  washing,  lea 

crude  titanic  acid.  This  may  In-  purified  by  heating  with 
sulphuric  acid  or  an  acid  sulphate.  :  h  common 

ther  metallic  chloride,  and  heating  the  pr 

.   extracting   with   water  :   white   titanium 
oxide  is  thus  produced. — T.  F.  B. 

fyi  >i  of .     Badische 

Anilin  und  Soda  Fabrik.      Ger,  Pats',  (a)  276,056 
(b!  276,099,  July  7.  1912. 

(a.)  A  PiLrTE  solution  of  sodium  bisulphite  is  electrolysed 
in  the  cathode  compartment  of  an  electrolvtic  cell :  a 
neutral  salt,  such  as  a  chloride  or  sulphate",  but  not  a 
normal  sulphite,  may  be  added  to  the  bisulphite.  (B  ) 
During  the  electrolysis,  free  acid,  especially  sulphurous 
acid,  or  more  bisulphite,  is  added  to  the  bisulphite  solution. 
and_  the  pnx-ess  is  carried  out  at  a  low  temperature  (0°— 
o'  C). — T.  x.  B. 

Sonnets  .  Proa  -  .  >„<  0f for  &, 

°J  M-  P.  P.  Gloess.  I..  'P.  J.  Darr.,- 

and  E.  R.  Darrasse.  Paris.  France.  t".S.  Pat.  1  103  283 
July  14.  1914  :  date  of  appl..  July  1.  1913. 

Seaweed  is  treated  with  a  non-alkaline  oxidising  agent. 
to  extract  iodine  and  mineral  salts,  then  with  an  "alkaline 
oxidising  agent.  --       e.  and  render  more  viscous  and 

detersive,  the  mucilaginous  constituents,  and.  finally,  the 
cellulose  is  obtained  as  a  residue. — F.  S 

Iodine  from   n...  .■  :  Industrial  extraction   of . 

L.  Laurent.     Fr.  Pat.  467.76S.  April  4.  1913. 
The  raw  material  is  washed  with  fresh  water,  macerated. 
treated   with   liquors   containing  potassium   salt*   and  or 
sodium  bicarbonate,  pressed,  and  filtered:  the  filtrate  is 
clarified  with  alum   and  treated  with  chlorine  or 
reagents  for  the  liberation  of  iodine. — 0.  R. 

Hydrogen  gas  ,-  Process  for  Ac  manufacture  of .    Berlin- 

Anhaltische  Maschinenbau-A.-G..  Berlin.  Eng  Pat 
6165,  March  11.  1914.  Under  Int.  Conv..  March  12. 
1913. 

Ix  the  manufacture  of  hydrogen  by  the  alternate  reduction 
and  oxidation  of  ferric  oxide  and  iron  respectively,  a  gas 
producer  is  ranged  alongside  of  an  ore  or  reaction  chamber. 
and  is  separated  from  it  by  a  gas  purifier.  Compressed 
air  from  a  blower  and  superheated  steam  have  . 
both  the  producer  and  the  reaction  chamber. 
gas  is  first  generated  in  the  producer  and  burnt  with  an 
excess  of  air  ir.  -  two  chamber,  therebv  raising  the 

(  to  the  desired  -  -  •      _  ..  .q.  wdjcj1 

has  been  deposited,  and  testa  g  ron  "sulphide,  which 
has  been  formed,  throughout  t:. 

-        rated  in  the  producer  and  slowly  admit) 
to   the  reaction   c-ha.        r  for  the  reducing  phase,   after 
which  steam  is  passed  over  the  spongy  iron  for  the  genera- 
tion of  hydrogen. — O.  R. 

Hydrogen  by  the   MoaatjOW  in  ;  Max 

.     J.  PinTsehA_-G.     Fr.  Pat,  466.739. 1  • 

Fob  the  manufacture  of  hydn  e  -team  and 

blocks  or  briqn  --pared  from  natural  or  artif 

iron  oxides  or  carbonates,  and  natural  or  artificial  on 
or  -     *!nm.    barium,    strontium,    or 

aluminium.     T:  i    ..us    material    is    made   in: 

paste  with  water  and  one  of  the  above-mentioned  materials. 


moulded,  dried,  and  calcined.     A  mixture  of  the  oxides  or 
carbonates  of  calcium  and  magnesium,  containing  7.1°, 
of  the  latter  in  excess  over  the"  former,  forms  a  - 
binding  material  for  furnishing  the  requisite  porositv  and 
strength.— 0.  R. 

Oxygen;     Process    for    the    manufacture    of by    Ike 

fractional  distillation  of  liquid  air.     L,  Simon.  Fr.  Pat 
466.  685,  Dec  27,  1913.     Under  Int.  Conv..  May  28, 1913. 

Tjgrm  air  is  intro- 
duced through  rf. 
into  the  chamber,  c, 
and  is  fractionated 
in  the  worm.  e.  liquid 

gen  flowing 
the       chamber,      o. 
and  nitregen  passing 
through  the  top   of 
the    apparatus   into 

Oxygen,  heated  by 
the  coils.  /.  passes 
through  the  conduit. 
j.  into  the  inter- 
changer,  h.  in 
counter-current 
the  si  i  u'tro- 

gen.  The  latter 
passes  into  the  cham- 
ber. 6.  by  way  of 
the    valve,    t.    and 

es  to  heat 
worm.  (.  before 
escaping  at  2.  the 
fractionation  of  the 
liquid  air  by  the 
escaping  nitrogen 
being  an  essential 
feature  of  the  pro- 
9E .— 0.  R. 


jiianis  ;     Process    of    ttimtimf [ertrortioa  of 

.     M.  P.  P.  Gloess.  Paris.     Er^."  Pat.  15.159. 
July  1.  1913.     Under  Int.  Conv .  Ji.: 

See  U.S.  Pat.  1,10X283  of  1914;   rawediiu- 


Ammonium  i  Producing .     C.  Bosch.  Assignor 

to    Badische    Anilin   und    S  rit    Ludwigshafen 

on  Rhine.  Germanv.    U.S.  Pat.  1.106.919.  Anj.  if.  1914. 
date  of  appl..  April  19.  1913. 

See  Er^.  Pats.  12,845  and  14.114  of  1912  :   this  J.,  1913 
363.— TT  F.  B. 


oess   and  furnace 

' .     J.    H.    Lidholm.    and 

168,121     Feb.  6, 
1914.     Under  Int.  Conv..  Feb.  IS.  1913. 
Sex  Eng.  Pat.  3546  of  1914  .-  this  J..  1914,  644.— T.  F.  B 
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ABali  peroxides  :   Pm  . 

E.    Marguet.  Fr  22     !')!:). 

So  En*.  Pat.  ll,174of  1913  ;  thin  ■!..  1914,  1:W.—  T.  .- 


EJertriif  <   of   ilkali   kali.! 
the .     Siemens  und  Hakke  A. -G.      Fr.  . 

■ 

SU  Eng.  Pat.  [■  U3;   this  J.,  1914,  23.— T.  f 


■^■^■^■^■V^  .       Process    for    producinq    anhydrous 

1913. 
So  En?.  Pi"  •      ■         ~.  F.  B. 


ManufnctuT*  of  cement  from  spent  or  wwte  .';'m^.     E 

-     ".  :x. 


FrnUmf  devices  for  r  'or  pyrites].  Eng.  Pat. 

lee   X. 


Vm.— GLASS  ;    CERAMICS. 

Qkm  :    Tie  cohesion  point,  a   new  constant  of .      E. 

Zschimmer.   Sfflkat-Zeits.,    19 14.   2,    12!) — 13.3. 
Wkra  two  clean  plane  polished  glass  surfaces  are  pressed 
together  a  firmly  adhering   combination  is   obtained,   in 
which  however  the  surfaces  are  separated  by  an  air  - 
at  least  0-047  mm.  thick,  and  a  greyish  blue  interference 
enloi:  -  . .red.     The    condition    is    merely    one    of 

Ann.    the    intimate    molecular    contact    of   the    glass 
being  wanting  which  is  the  necessary  condition  for  coht 
between   the    *  -  'faces.     At    high    temperatures    the 

adhesion  slowly  passes  within  a  certain  length    of    time 
cohesion.     The   temperature   required  to   bring  this 
•hoot   in    I  1   time   is   named   the   cohesion-  _" 

It  is  -  of  the  particular  variety  of  glass,  which 

nhuively   defir.'  ig    properties,    and 

•aV>»  j  the  course  of  liquefaction  to  be  exactly  followed. 
I*  is.  in  fact,  a  substitute  for  the  melting  point  constant 

ne  substances.     If  cohesion  point3  m 
against  corresponding  times  of  heating  a  represent;. 
of  the   softening    at    the    heated    glass    is    obtained.     In 
practice  30  mins.  may  be  adopted  as  the  standard  time 
of  heating  required  to  produce  coherence  of  the  surfaces. 
The  glass,  in  the  form  of   discs.  10  mm.  diam.  and  2  mm 
thick  in  an  electric   tube 

hmace  (see  Zschimmer  and  Schick,  Silikat-Zeits  .  1914,  2, 
The    course    of    the    coherence    is    easily    followed ; 
a  black  spot  surrounded  by  N'ewton  rings  first  appears. 
a*a\  gradually  increases  in  size,  eventually  at  the  com- 
*■»  of  coherence  extending  over  the  whole  disc.     The 
is    -  .         ■_.     Numerous    tables    and 

ar»   .  alues  of  the  constan 


Patz 

like :     Process  for    ihapinq.    frmiua; 

oafcjntfuay  tubes  of K_    Kiippers.    Aachec 

■any.     Eng.    Pat.   2         2     Sept.    6.    1913. 

:>n  are  pro- 
l    :iie  walls   of  the   tube 
.  s   pressed   into   contact 
mandrel.     The  necessarv  ei_ 
:i<s»ure  mar  -e  ?rthe«  mechanical  m  nrwheed  by  notably 
**~*™*n,8    the    tube    eno'.csizg    :he    mandrel.     A    tube 
jotttad  about  an  axis  may  also  be  m  :he  mandrel 

yta    of    a    progressive    heating    apparatus.     The 
•naiWliL   may    be  .;    providei I 

"  -~  .  -  vhich  are  accurately  - 

«awi  .   ;ss  tube  pressed  on  them. — W.  C.'H. 


■  furmicc.      R.    H  .-mty 

:  21,    19  U 

The   walls 

char.. 

mixing-chamber. 

ha   hearth  -cham  ■ 
mixing-cham  be  r 

■  ■ 
prov- 

Glass  Francaise 

Speciaux    a    Haute    Temper  > 

.    May  11, 

(this  .].,  :  ■■  • 

EaCH  furnace  is  combined  with  two  regenerative  char, 
and  provided  with    i  i    :ommunication  with 

each  regenerator  and  a  central  column. — 0.  P.- 

PoUr.r  .  >.nq    transit 

ornaments    or  n, .     R.     Greifelt.     Berlin. 

Eng-    -  -     1914.     Under  Int. 
Hay  6,  1913. 

The  required  pictures,  pa  rns  are  pro>: 

by  applying  to  the  plaster  mould  in  which  the  vol 

.     .  highly  translucent  ma 

lower  melting  temperature  and  by  covering  this  with  a  less 
translucent  material  of  a  higher  melting  temperature 
but  with  the  same  coefficient  of  shrinkage.  Only  a  thin 
layer  of  the  latter  is  left  on  the  translucent  material  and 
the  articles  are  burned,  glazed  and  finally  burn*.-' . 
ordinary  pottery  furnaces. — W.  C  H. 


Enamels  and  proc.es.>  of  making  them.     if.  Mayer,  Templehof, 
and   B.    Havas.   Assignors   to   Chemisch   Metallurgische 
Indus.    G.   m.  b.  H..  Berlin.     tX&  Pat.  1..    -  - 
21,  1914  ;  date  of  appl.,  Nov.  19.  1... . . 

A  write  opaque  enamel  is  produced  by  adding  to  the 
enamel  proper  a  suitable  white  refractory  material  and  in 
agent  containing  spinel  for  rendering  the  material  opaque. 

— £ 


nellinq  composition.     I.    Kreidl,    Vienna.     U.S.    Pat. 
-   :"9.  July  21,  1914  ;   date  of  appL,  April  23,  1914. 

The  enamel  contains  a  colloidal  metallic  oxide,  such  as 
zirconium  oxide,  to  render  it  opaque. — B.  N. 

Kilns  for   malcinq   tiles,    potter  limilnr  art 

Dressier.     Second   Addition,   dated   Jan.    31.    1-    - 
Fr.   Pat.   432.42~  ...    1911.     Under  Int. 

April  10.  1913. 
.  Ing.  EM.  350s  :f  1913  ;   this  J.,  1914.  HI    —7   I 

Enamels  ;  Opaque  %q  vm  '■'■•'     '  he  production  of  white , 

and  proct 

Verein.  Chem-  I 

Vienna.     Eng.  Pat   17  •      .    .     i     1913.     Under  Int. 

Conv..  Oct.   1. 

.     --  -   314.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Gypsum  ;  Dei  fdrationof— 

rend.,  1914.  159.  -         - 
Tan  hem  smaticnee-: 

underwen: 

anhydride,  bu:  -  adduced  to  show  that  the  two 

a  are  chem.  -s- 
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Patents. 

Cement;    Process  for  the  manufacture  of out  of  spent 

or  tvaste  lime.  R.  Illemann,  Glasgow.  Ens.  Pat. 
25,572,  Nov.  8,  1913. 

.Spent  or  "  killed "  lime  (from  the  manufacture  of 
soda  by  the  Leblanc  process),  which  has  been 
exposed  to  atmospheric  influences,  is  heated  to 
1000°— 1500°  F.  (538°— 816°  C),  according  as  a  quick-  or 
slow-setting  cement  is  required,  then  ground  and  mixed 
with  water.  (Reference  is  directed  to  Eng.  Pats.  15.406  of 
1889  and  9412  of  1903  ;  this  J.,  1890,  944  ;    1904,61.) 

— W.  E.  F.  P. 

Hagnesite  and  dolomite  ;    Process  of  making  sintered . 

E.  Pohl,  Rhondorf-on-the-Rhine,  Germany.  U.S.  Pat. 
1,103,375,  July  14,  1914  ;   date  of  appl.,  April  8,  1913. 

A  mixture  of  pure  raw  materials  and  those  containing 
sintering  ingredients,  such  as  iron  and  clay,  is  worked  into 
a  mealy  mass  of  uniform  composition  and  burnt  to  a 
sintered  condition. — F.  Sodn. 

Cement  or  hydraulic  lime  from  sulphate  of  lime  ;   Process  of 

manufacturing .     L.      P.      Basset,     Montmorency, 

France.  Eng.  Pat.  23,538,  Oct.  17,  1913.  Under  Int. 
Conv.,  Oct.  21,  1912.  Addition  to  Eng.  Pat.  12,027, 
May  21,  1912. 

See  Addition  of  Oct,  21,  1912,  to  Fr.  Pat.  455,062  ;  this  J., 
1913,  945.— T.  F.  B. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Water  with  iron  and  with  ferrous  oxide  ;  Reversible  reactions 

of .     G.    Chaudron.      Comptes    rend.,    1914,    159 

237—239. 

The  action  of  steam  on  iron,  between  300°  and  1000°  C, 
involves  two  series  of  equilibria,  the  solid  phases  being 
mixtures  of  iron  and  ferrous  oxide  and  of  ferrous  oxide 
and  magnetic  oxide  respectively.  Tables  showing  the 
equilibrium  pressure  ratios  of  water  vapour  to  hydrogen, 
are  given  for  each  series. — F.  Sodn. 

Iron-zinc  alloys.     F.  Taboury.      Comptes  rend.,  1914,  159 

241—243.  (See  also  Wologdine,  this  J.,  1907,  97.) 
Crystallise  deposits  from  galvanising  baths,  separating 
somewhat  above  422°  C,  were  in  all  cases  constituted  of 
solid  solutions  containing  7-3%  Fe  (see  von  Vegesack, 
this  J.,  1907,  153).  There  was  no  evidence  that  these 
reacted  with  zinc  at  a  lower  temperature,  even  when 
slowly  cooled,  to  form  mixed  crystals  containing  0-7%  Fe 
{loc.  cit.). — F.  Sodn. 

Iridium;      Determination     of in     platinum- iridium 

alloys.     C  0.  Bannister  and  E.  A.  Du  Yergier.   Analyst 
1914,  39,  340—346.  "     ' 

The  following  methods  were  used  for  the  analysis  of 
two  platinum-iridium  alloys  containing  respectively  20  and 
25%  Ir  :— 

Silver  method.  0-25  grm.  of  alloy  and  1-5  of  pure  silver 
were  cupelled  (finally  at  a  high  temperature)  with  10  grms. 
of  assay  lead,  the  button  rolled  into  cornet  form  as  usual 
and  "  parted  "  with  boiling  concentrated  sulphuric  acid 
(2  successive  portions  of  40  c.c.) ;  the  residue  was  digested 
first  with  10  and  then  with  5  c.c.  of  dilute  aqua  regia 
(HC'14,  HNO.,  1,  H,0  10,  parts  by  vol.)  to  dissolve  the 
platinum,  then  washed  with  water,  dilute  ammonia  (to 
remove  AgCl)  and  water  in  succession,  ignited  at  a  high 
temperature,   and   weighed   as  iridium. 

Lead  method.  0-5  grm.  of  alloy  was  heated  for  1  hr. 
(in  a  wind  furnace)  with  5  grms.  of  assay  lead  in  a  carbon 
crucible  contained  in  a  covered  clay  crucible  packed  with 
charcoal,  and  allowed  to  cool  slowly.  The  lead  button 
was  digested  with  two  successive  portions  of  50  c.c.  of 


dilute  nitric  acid  (1  :  10),  the  insoluble  residue  tivuted 
with  dilute  aqua  regia,  and  the  process  concluded  as  in  the 
preceding  method.  In  both  methods  platinum  was 
determined  (in  the  aqua  regia  solution)  by  precipitation 
with  pure  zinc  and  subsequent  ignition  of  the  metal 
in  hydrogen  ;  but  it  is  customary  to  take  this  constituent 
by  difference.     The  results  obtained  were  as  follow  : — 


Approximate  compo- 
sition of  alloy. 

By  silver  method. 

By  lead  method. 

Iridium     . 
Platinum  . 

o/ 
/o 

20 
80 

% 
f20-20 
120-40 
(79-76 
I  79-52 

o 

ari^o 

20-40 
79-30 
79-60 

Iridium     . 
Platinum  . 

25 

<  25-20 
"(25-24 
174-68 
174-56 

25-32 
25-28 
74-52 
74-60 

-W.  E.  F.  P. 


[Si7t'er.]     Cyaniding    a  furnace   product    (speiss).     H.   A. 
Megraw.     Eng.  and  Min.  J.,   1914,  98,  147—149. 

The  speiss  produced  at  Beloro,  Ontario,  by  smelting  high, 
grade  silver  ore  from  the  Cobalt  district,  contains 
As  25,  Co  20—25,  Ni  12—15,  Fe  15—20,  S  5—10, 
Cu  0-5 — 2%,  and  Ag  1400  oz.  per  ton.  After  being 
crushed  to  40-mesh  size  and  roasted  to  remove  sulphur  and 
arsenic  (of  which  latter  6 — 7°0  remains  in  the  product) 
the  material  is  subjected  to  a  chloridising  roast,  to  convert 
silver  into  chloride,  and  then  agitated  for  6  hrs.  with 
a  1°0  solution  of  sodium  cyanide  to  which  caustic  soda 
is  added  to  facilitate  subsequent  precipitation  of  the 
silver  from  the  decanted  liquid  by  means  of  aluminium 
dust  (process  of  Hamilton  and  Kirkpatrick).  The  con- 
sumptions of  aluminium  and  soda  are  respectively  8-9 
and  29-8  lb.  per  1000  oz.  of  silver  recovered,  that  of 
cyanide  being  11  lb.  per  ton  of  speiss  treated.  The  silver 
precipitate  is  melted  with  small  quantities  of  borax  and 
soda,  the  fineness  of  the  bullion  produced  being  over  999. 
The  residue  from  the  cyanide  process  is  treated  for  the 
recovery  of  cobalt  and  nickel  oxides. — W.  E.  F.  P. 

Iodine  and  silver;  Gases  retained  by — ■ — .  P.  A.  Guye 
and  F.  E.  E.  Germann.  Comptes  rend.,  1914,  159, 
225—227. 

The  gases  expelled  from  metallic  silver,  during  its  conver- 
sion into  silver  iodide  (see  Guichard,  this  J.,  1911,  1018), 
contained  oxygen  (80%)  and  carbon  monoxide,  017  c.c. 
of  gas  being  obtained  from  1  grm.  of  metal.  Silver 
purified  by  melting  in  a  current  of  hydrogen  yielded  no 
oxygen,  but  about  the  same  volume  of  carbon  monoxide, 
when  treated  by  the  iodine  method.  The  iodine  employed 
was  purified  by  subbmation  in  vacuo,  which  furnished 
10  cb.  mm.  of  gas  per  grm. — F.  Sodn. 

Empressite,  a  new  silver-tellurium  mineral  from  Colorado. 
W.  M.  Bradley.     Amer.  J.  Sci.,  1914,  38,  163—165. 

A  mineral  discovered  in  the  Empress-Josephine  mine, 
Kerber  Creek,  associated  with  galena  and  native  tellurium, 
had  metallic  lustre,  greyish-black  streak,  conchoidal 
fracture,  hardness  3 — 3-5,  sp.  gr.  7-51,  and  the  composition 
AgTe.— 0.  R, 

Copper;     Precipitation    of from    solution.     F.    Laist 

and   F.    F.    Frick.     Min.    and   Eng.    World,    1914.   41, 
152—157. 

The  solution  obtained  from  an  80-ton  leaching  plant, 
and  containing  Cu,  1-91,  Fe203+ALOs,  3-88,  Na(  i, 
Ag,  0-634  oz.  per  ton,  was  not  suitable  for  electrolytic- 
treatment,  on  account  of  the  high  proportion  of  chlorine  ; 
and  precipitation  with  scrap  or  spongy  iron  involved  tin 
waste  of  one-fourth  of  the  leaching  solution  at  each 
operation  in  order  to  avoid  the  accumulation  of  iror 
sulphate.  Experiments  were  therefore  made  witt 
hydrogen  sulphide,  generated  from  matte  and  also  fron 
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alarum  sulphate,  and  .in!'   lulphur  dioxide  I asting 

inwos  gases,      III'-   hydrogen  sulphide   i bs  oould   be 

orked  with  .1  high  efficiency,  provided  thai  the  generator 

,ul  an  agitating  device,  and  the  absorbei   was   properly 

il  used  fur  generating  the  covered, 

liing  solution   id   not    fouled,  a   high-grade  coppei 

ilphide  is  produced  which  can   I"-  readily  Bmelted,  and 

ir  ci'i'i'i  i-  matte  used  in  general  ing  tl"-  hydrogen  sulphide 

lied    by    the    removal   "I    iron    and   sulphur.     The 

est   conditions    for    precipitation    with    sulphur   dioxide 

ere  saturation  of  the  cold  solution  by  a  gas,  containing  at 

S( >_..  a(  a  pressure  of  15  Ib.  per  Bq.  in.,  heating 

boiling  under  20  Ib.     pressure    and    then    cooling    to 

F.   (15-5      --'I    ('.).     About   90%  of   the  copper 

mid     be     precipitated.      The      equation      given      is: — 

mi.     JIl.H     1  11.il.     ll.sti,     J 1 1  <  I .        but    _  a 

irther  quantity  of  acid  is  regenerated  by  the  reduction 

f  ferric  salts  and  by  a  catalytic  action  of  the  cuprous 

lloride.     The  cuprous  chloride  can  be  reduced  by  means 

I  iron  Bponge,  by  coke  and  limestone,  or  electrolytically. 

ction  with  iron  is  C'UjCl,  I  1-V     2Cu     FeCl,,  only 

»lf  as  much  iron  being  required  as  for  direct  precipitation. 

process    was    worked    out    for   preparing  Bpongy   iron, 

■r   precipitating    the    copper.     The    iron    was    made    by 

during  «  it h  coke  a  calcine  assaying  Si'  •„  1-3  ;    Fel '.  722  ; 

111.   6-2;     Fe,   56-2%,   obtained    l>y   roasting  a 

rate    rich    in    iron    sulphide.     A    rotary    kiln    was 

sed  for  the  reducing  process,  with  an  oil  burner  at  one 

id,  a  conduit  leading  to  a  stack  at  the  other,  and  a  charg- 

>g  and  discharging  door  at  the  centre  enclosed  by  an  air- 

ilht   oasing    to    prevent    oxidation    of   the    reduced    iron. 

.•:    14001b.   of   calcine   was   first    introduced 

id  heated  to  1300    F.  (700   C).     About  6001b.  of  coal 

u  then  introduced  in  small  lots,  and  the  oil  Same  was 

opped   until   the   hydrocarbons   were   burned   off.     The 

urge    was    then    heated    to    1700°  F.    (930°  C),    when 

a  was  complete,  and  the  product  was  discharged 

id    quenched.     The    reduction    is    effected    by    mixing 

•ougy  iron  to  a  paste  with  the  cuprous  chloride  solution. 

rpenments   made    by    smelting    briquettes   composed   of 

oist  cuprous  chloride    100,   limestone   75,   coke   10  and 

meat  .">  parts,  indicated  that  with  a  suitable  installation 

oppcr  could  be  recovered  as  metal  and  in 

e  slag,  and  that  75"u  of  the  remaining  volatile  copper 

•uld  be  recovered  by  mdk  of  lime.      Electrolytic  reduction 

ss  also  tried  with  promising  results. — A.  T.  L. 

■.]     Electrolytic  refining  ;   Ampere  efficiency  in . 

S.  Guiterman.     Eng.  and  Min.  J.,  1914,  98,  338—341. 

ests  were  made  under  conditions  approximating  to 
lose  of  actual  practice,  the  temperature,  circulation, 
idity  and  copper  content  of  the  electrolyte,  and  the 
irrent  density,  being  practically  constant  throughout, 
he  electrolyte  was  a  solution  of  pure  copper  sulphate, 
ntaining  free  sulphuric  acid,  to  which  glue  and  salt 
'i  quantities  equivalent  to  12 — 16  lb.  per  day  per  170,000 
ft.  of  electrolyte),  arsenic  (up  to  I-S^q),  iron  (up  to  1%), 
id  hydrogen  peroxide  (sufficient  to  oxidise  2 ,3  of  the  iron) 
ere  added  in  succession  ;  anodes  of  pure,  and  also  of 
ister  copper  were  used.  The  average  current  efficiency 
.  with  the  pure  materials  ;  and  varied  between 
I  and  97°0  in  all  other  experiments.  Ferric  iron  was 
und  to  be  quickly  reduced  to  the  ferrous  condition  during 
■ctrolysis.— W.  E.  F.  P. 

Pper ;    Tensile  properties  of at  high  temperatures. 

'•■  1'  Bengough  and  D.  Hanson.  [Advance  proof  of 
paper  taken  as  read  at  the  Statutory  Meeting  of  Inst,  of 
Metals,  London,  Sept.  10,  1914.]  (See  also  this  J.,  1912, 
to4. ) 

ibs  of  B.S.,  electrolytic,   and   "arsenical"   copper  (As 

3°o)  were  heated  in  oxidising,   neutral,   and  reducing 

niospheres   respectively.     An   oxidising    atmosphere   at 

gh  temperatures  produced  high  ductility.     In  a  neutral 

mosphere,    unanncaled    rolled    copper    had    a    greater 

-th  and  was  less   ductile   than  the    annealed 

'    all  temperatures  up  to   10003  C.     In  annealed 

the  fracture  passed  through  the  crystals   below 

t  700°,  and  between  the  crystals  above  750"  C.     The 

istence  of  a  range  of  low  ductility  at  250= — 450=  C. 


was  confirmed.    Small  quantil         -    - 
lowered  the  ten  The 

t<  nsile  strength  in  hydrogen  above  720  C.  m  about  *  ton 
per  sq.  in.  lower  than  in  an  oxidising  or  neutral  al  Biosphere. 

w.  1:.  s. 

'  opper ;    Specific  heat  of in  th>   interval  0      60   0. 

11.  K.  Harper.    .1.  Franklin  Inst..  111 14, 178,  2:11     236. 

A  LOHG  copper  wire  (."ill  metres)  suspended   in   vacuo  and 

forming  part  of  an  electrio-c  1  heated   bj    the 

current  4" — 5°C.   in  each  experiment,  and  the  n 
temperature  found  by  using  the  wire  itself  as  a  resistance- 
thermometer.     The  heal     was    found     to    bo 

11  ii:H7-i-0-OOOO48  (t  —  2.5)  calories u  per  grm.-d. 

— W.  R.  S. 

Brass;    Note   on    the   annealing   of-  I'.    Johnson. 

Vlvancc  proof  of  paper  taken  as  read  at  the 81  1.1 
.Meeting  of  Inst,  of  .Metals,  London,  Kept.   10,   1914 

Ahmikm.ty  brass  (Cu  70,  Zn  29,  Sn  1%)  should  be  annealed 
at  760°C.  with  subsequent  quenching,  to  transform  tho 
eutectoid  into  the  homogeneous  ^-phase.  Tho  structural 
change  takes  place  rapidly  at  760°  C,  but  is  very  incom- 
i  plete  even  after  prolonged  heating  at  lower  temperatures. 
'  — \V.  I:    - 

Copper-zinc  alloys;    Behaviour  of when  heated  in  a 

vacuum.  W.  E.  Thorney croft  and  T.  Turner.  [Advance 
proof  of  paper  taken  as  read  at  Statutory  .Meeting  of 
Inst,  of  Metals,  London,  Sept.  10,  1914.] 
Thin  turnings  of  Cu-Zn  alloys  containing  0q  76-12,  51-33, 
43-80,  34-20,  20-10,  and  10-25%  respectively  were  hi 
in  vacuo  (see  Nair  and  Turner,  this  J.,  1913,  914)  at 
different  temperatures  for  30  ruins.,  and  the  residues 
analysed.  The  variation  of  the  rate  of  volatilisation  with 
rising  temperature  oould  be  represented  by  a  line  which 
was  straight  throughout  the  greater  part  of  its  length 
for  the  alloy  (Cu  75-12%)  consisting  entirely  of  the 
a-solid  solution,  but  for  the  other  alloys  the  curves 
showed  considerable  deviations  from  a  straight  line. 
The  alloy  with  Zn  89-75%  was  somewhat  more 
volatile  than  pure  zinc.  The  zinc  could  be  com- 
!  pletelv  volatilised  from  alloys  with  more  than  40%  Cu, 
but  w'ith  less  than  40°o  Cu,  part  of  the  copper  was  volati- 
lised with  the  zinc.  A  greater  amount  of  heat  was  required 
to  separate  zinc  from  alloys  rich  in  copper  than  was  neces- 
sary to  volatilise  the  liberated  zinc.  (See  also  this  J., 
1912,  134,  391.)— A.  S. 

I    Corrosion;    Contributions  to  the  history  of .     Pt.  III., 

Coke,  condenser  tubes  and  corrosion.     A.  Philip.  [Advance 

proof  of  paper  taken  as  read  at  tho  Statutory  .Meeting 

of  Inst,  of  Metals,  London,  Sept.  10,  1914.]     (See  also 

this  J.,  1912,  134;    1913,  292.) 

I    The  conclus  on  of  Bengough  and  Jones  (this  J.,  1913,  913) 

1    —that   the   corrosion   of   condenser   tubes   by   sea   water 

'    is   not   affected   by  contact   with   particles  of   coke— and 

:    the  evidence  upon  which  this  is  based,  arc  criticised,  and 

abundant  experimental  proof  given  to  the  contrary,   as 

regards  tubes  composed  of  Admiralty  alloy  (Cu  /0,  Zn  -J, 

Snl%).— W.  E.  F.  P. 

Phosphor-bronze;     Determination    of  phosphorus    in -——. 

E.    YV.    Hagmaier.     Met.   and    Chem.    i.ng.,    1914,   \i, 

524 — 525. 
A  MODIFICATION  of  the  method  previously  described  for 
the  determination  of  phosphorus  in  vanadium  steel  (this 
J      1913    145)      1  grni.  of  bronze  is  dissolved  in  10  ex. 
of' strong  hydrochloric  and  5  of  nitric  acid;  treal 
150  c.c.  of  hot  water,  and  10  c.c.  of  a  solution  containing 
1  grm.  of  cerium  chloride  in  25  c.c.  of  hydrochloi 
and  200  of  water,  theti  with  dilute  ammonia  (1  :  - 
a  burette,  with  stirring,  till  a  greenish- blue  tint  appears. 
4  c.c.  of  acetic  acid  are  added,  and  the  mixture  is  boiled 
for  5—10  mins.     After  settling,  the  clear  liquid  is  Si] 
off,  the  precipitate  washed  by  decantation  with  100  C.C. 
of  hot  water  ti — S  times,  and  dissolved  by  warming  with 
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15  c.c.  of  nitric  and  3  c.c.  of  hydrochloric  acid.  After 
cooling.  5  c.c.  of  ammonia  (1:1)  arc  added,  and  the 
phosphoric  acid  precipitated  as  usual  with  ammonium 
molybdatc— W.  R.  S. 

Tungsten  ;    Analytical   examination    of  [commercial] . 

H.  Arnold.     Z.  anorg.  Chem.,  1914,  88,  74—87. 

The  metal,  when  in  fine  powder,  is  dissolved  in  a  mixture 
of  ammonia  and  hydrogen  peroxide  (or  an  oxidising  salt, such 
as  ammonium  persulphate).  Coarser  crystalline  powder 
is  oxidised  by  igniting  and  moistening  with  nitric  acid, 
the  oxidation  product  being  extracted  with  caustic  soda 
solution  containing  hydrogen  peroxide,  and  any  residue 
again  ignited.  Larger  pieces  are  dissolved  electrolytically 
in  concentrated  ammonia  (200  c.c,  to  which  1 — 2  grins,  of 
ammonium  persulphate  are  added)  contained  in  a  platinum 
dish  which  acts  as  cathode,  the  metal  being  the 
anode  ;  a  current  of  1 — 2  amps,  at  25 — 3-5  volts  is 
employed,  and  ammonia  added  as  required  to  make  up 
for  loss  by  evaporation,  any  detached  pieces  of  metal 
remaining  being  removed  and  weighed,  or  dissolved 
separately.  Tungsten,  in  any  state  of  division,  may  also 
be  rapidly  converted  into  soluble  form  by  adding  it,  a 
very  little  at  a  time,  to  alkali  nitrite  heated  nearly  to 
fusion,  in  a  large  covered  platinum  crucible  ;  the  mixture 
melts  owing  to  the  vigour  of  the  reaction.  The  alkaline 
solution,  containing,  e.g.,  25  grms.  W03,  is  treated  with 
35  c.c.  of  50%  tartaric  acid,  to  convert  the  tungstic  acid 
into  a  soluble  complex  salt,  the  mixture  diluted  to  about 
700  c.c,  and  sufficient  hydrochloric  acid  added  to  intro- 
duce about  40o  of  free  acid.  Hydrogen  sulphide  is  passed 
for  many  hours  into  the  hot  solution,  which  is  then  allowed 
to  cool  in  a  current  of  the  gas,  and  the  cooled  liquid  is 
kept  in  an  atmosphere  of  hydrogen  sulphide  for  12  hours. 
The  mixture  is  filtered  (after  warming,  If  gelatinised),  the 
precipitate  washed  with  boiled  water,  and  dissolved  in 
bromine-hydrochloric  acid.  Co,  Pb,  and  Bi  are  then 
separated  from  As,  Sn,  Sb,  and  Mo  in  ammoniacal  tartrate 
solution  by  Finkener's  method  with  hydrogen  sulphide 
water,  the  precipitated  sulphides  being  treated  with  nitric 
acid,  Pb  separated  as  sulphate,  and  Bi  and  Cu  by  ammonia. 
As,  Sb,  and  Mo  are  precipitated  with  hydrogen  sulphide 
from  boiling  oxalic  acid  solution  (see  Schiirmann  and 
Scharfenberg,  this  J.,  1908,  860),  and  Sn  determined 
in  the  filtrate  by  precipitation  with  hydrogen  sulphide  in 
acetic  acid  solution.  The  sulphides  of  As  etc.,  are  dis- 
solved in  warm  ammonium  sulphide  containing  sodium 
hydroxide,  the  sulpho-salts  destroyed  by  cautious  addition 
of  hydrogen  peroxide  to  the  hot  solution,  and  As 
precipitated  by  hydrogen  sulphide,  in  presence  of  an 
excess  of  strong  hydrochloric  acid.  Sb  and  Mo 
are  again  precipitated  as  sulphides,  these  are 
dissolved  in  sodium  sulphide,  and  Sb  is  precipitated 
electrolytically  {loc.  cit.),  whilst  Mo  is  precipitated 
as  sulphide,  by  acidifying  the  solution,  and  weighed  as 
MoOs.  All  the  precipitates  in  the  hydrogen  sulphide  group 
are  examined  for  silica  which  is  liable  to  be  carried  down. 
Only  Mo  and  As  offer  special  difficulty  ;  the  latter 
is  detected  by  Gutzeit's  test  and  is  best  determined 
in  a  separate  portion.  Mo  is  shown  either  by  the 
brown  colour  produced  by  ammonium  sulphide  in  ammon- 
iacal solution  or  the  carmine-red  colour  given  by  thio. 
cyanates  in  presence  of  reducing  agents.  If  Mo  be 
present,  the  filtrates  from  the  various  hydrogen  sulphide 
precipitations  must  be  tested  by  again  saturating  with  the 
gas  and  heating  in  a  pressure  flask.  The  hot  (alkaline) 
solution  containing  tungsten  is  allowed  to  flow  slowly,  in  a 
thin  stream,  into  strong  boiling  hydrochloric  acid,  so  as  to 
precipitate  tungstic  acid  in  granular  form,  and,  after 
removing  the  supernatant  liquid,  the  residue  is  treated 
with  hot  water  containing  hydrochloric  acid.  The  united 
filtrates  are  evaporated  to  dryness  on  the  water-bath,  and 
the  evaporation  residue,  containing  possibly  Al,  Fe,  Ni, 
Co,  Mn,  Zn,  Ca,  and  Mg,  together  with  about  1  grm.  W03 
(of  25  grms.  taken)  and  large  quantities  of  alkali  or  ammon- 
ium salts,  is  ignited  in  a  covered  platinum  dish  ;  before 
all  the  liberated  carbon  is  burnt  away,  the  contained 
tungsten,  now  present  as  sodium  tungstate,  is  extracted 
with  water,  and  the  other  metals,  remaining  as  oxides  or 
carbonates,  are  then  separated  by  known  processes.     In 
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the  presence  of  Al,  the  extraction  of  tungstate  is 
best  earned  out  with  hot  water,  in  a  current  of  carbon 
dioxide,  to  decompose  any  alkali  aluminate.  Ammonium 
tungstate,  as  usually  prepared,  was  found  invariably  to 
have  the  formula  (NH4),W5Ol7,2H20,  instead  of  thai 
generally  accepted. — F.   Sodn. 

Ore    separation  ;    Electrostatic .     I.    C.    Clark.    Eng. 

and  Min.  J.,  1914.  98,  2G4— 267. 

The  separator  (fig.)  employed  in  the  Huff  electrostatic 
process  consists  of  an  iron  framework  (earthed  to  prevent 
shocks  to  operators)    containing    two    vertical    series   or 

electrodes — charged  and 
neutral,     respectively— 
between  which, by  means 
of  a  system  of  guides,  a 
continuous     stream    of 
dry,  sized  ore  is  caused 
to   fall   from    a   hoppei 
above,    the  best   condi 
tions  as  to  rate  of  flow 
and  spacing  of  electrode; 
being     ascertained     bj 
preliminary  tests.     Thi 
charged    electrodes    art 
maintained  at  a  poten 
tial  of  20,000  volts  in. 
insulated  from  the  iroi 
framework,   the  neutra 
ones  being  in  electrics 
contact  with  the  lattei 
By  the  action  of  th 
trostatic  field  upon  th 
ore  particles,   the  goo 
conductors  among  the  latter  become  immediately  charge 
with  electricity  of    the  same  polarity  as  that  of  the  elei 
trodes,  and  are  repelled  to  the  left  side  of  the  apparati 
as  indicated ;     while    the    poor    conductors   fall  throus: 
the  machine  by  gravity  before  any  appreciable  repulse. 
occurs.     The  two  products   thus   obtained   are  re-treatc 
in      separate      "  finishing "     machines      of     the     san 
kind,    the    "  middlings "    produced  being    conducted   I 
the  dryer  with  the  untreated  ore.     The  electrical  equi 
ment  consists  of  a  generator  for  producing  an  alternatii 
current  of  high  potential  but  low  amperage  ;   a  rectifier  f< 
changing    the    negative    alternating-current    waves   in 
positive,  pulsating  waves  ;    and  a  resistance-box  for  reg 
lating    the    speed    of    the    generator.     The    process   h 
been   successfully   employed  for   the   separation  of  mi' 
from  graphite  flake  ;    slate  from  coal ;    and  metallifero 
minerals  from  various  gangues. — W.  E.  F.  P. 

Molten   metals;   Surface   tension  of .     S.   W.   Smit 

[Advance  proof  of  paper  taken  as  read  at  the  Stat  ut" 
Meeting  of  Inst,  of  Metals,  London,  Sept.  10,  1914.J 
The   capillary   depression   produced   by   plunging  carb 
tubes   (approximate   diameter   1    mm.)    into   the  molt 
metal    was    measured    after   solidification,    and    also 
lowering  an  insulated  wire  inside  the  tube  until  its  Ion 
end  made  electrical  contact  with  the  molten  metal.     T 
depressions  were  constant  at  the  same  temperature  a 
varied  inversely  as  the  radius  of  the  tube.     The  variatii 
for  the  same  metal  at  different  temperatures  were  sm 
in  comparison  with  the  depression  itself.     The  depi 
are  periodic  functions  of  the  atomic  weights  of  the  met! 
the    surface    tension    decreasing    rapidly    as    the 
weight   increases.     The   capillary   constants   (product 
height  of   depression   and   radius    of   tube),   in  sq.   ra; 
given  are : 
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— W.  R. 
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oating       I:     K.    Morcom.      I  Advan  o 
ol   paper  i  ikon   .-.-   read  al    Si  itutorj    Mcetii 
Metals,  London,  Sept.  10,  191  l 

'in  description   is  given,   with  diagrams,  of  the 

perfected    by    Selmop    and    Mori     for     coating 

with   metal   l>\    spraying,   and   based   upon   Morf's 

001   of  l!Hl'  (tins  ,1.,   1912,  792).     A  ivi 
i.'(l  metal  is  fed  into  a  suitable  Hame,  where  it  is 
•lied  ;  it  passi  s  into  an  air-blast  which  breaks  it  up  i 1 1 1 •  > 
ind  projects  these  »itli  high  velocity  upon 
t    to   be  coated.       The  spray   is  cool  enough  to 
;    upon    inflammable   objects   and  even  explu 
-•i   lb.    p<-r  sq.    in.    is  employed   at    the  rate  ol   15 
80  cb.  ft.  ]ht  minute.     A  spray  of  alloy  may  be  pro- 
indcd  wires.     The  method  is  useful  for 
iking      fine    castings    and      for     reproducing      pi 
1 1.  E.  M. 

./"'«/]  FuriHir,  gases  :  Cooling before  filtration. 

Anderson.      Bull.    Amer.    Inst.   .Mm.    Eng.,  July, 
1914.      Eng.  and  Mm.  J.,  1914,  98,  354. 

should  effect    the   maximum   coalescence  of  the 
irticlee   of   "fume"    without    condensing   the   moisture, 
ra  an-  usually   passed   through   flues   constructed 
sheet  Bteel  about    i   in.   thick,  the  rate  of  heat   trans- 
through  this  material,  under  smelting  conditions, 
■  in    u-112— 0-04    B.T.U.    per    min.    per   so.    ft.    of 
surface  |xr  1    !■'.  difference  between   the   interior 
id    exterior     temperatures  ;       the     mean     temperature 
(Terence    («m)    is   found   from    the   expression 

em  =  (ft-,.)  +■  log.  V-j« 
'x  ~  'i 

bere  /,  and  I,  are  respectively  the  initial  and  final  tem- 
raturcs  of  the  interior  gases,  and  tx  the  temperature  of 
rnal  air.  Within  certain  limits  the  cooling  is 
oportional  to  the  square  root  of  the  velocity  of  the 
.sea  ;  to  avoid  heavy  deposition  of  heat-insulating  dust 
the  flues,  it  is  heme  advisable  to  maintain  a  high 
Wily.  In  cooling  by  water  sprays  the  saturation 
lint  of  the  gases  should  not  be  too  closely  approached  or 
unpness,  and  destruction,  of  the  filter-bags  will  result. 

— W.  E.  F.  P. 

ineral  production  of  Western  Australia  in  1913.     Board 

of  Trade  J.,   Sept.    10,   1914. 
is  quantity   and    value    of    the    minerals    produced   in 
eatern  Australia  during   the  years    1912   and    1913,   is 
•  ea  by  the  Department  of  Mines  of  that  State  for  the 
ar  1913,  as  follows  .— 


1012. 


Quantity.     Value.       Quantity.     Value. 


1913. 


tons 


■       

l>r*r.    ingot, 
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.. 
tons 
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"  n    ■ 

-■*'.'. 

"■muumt.-d* 
Total  values    . .  > 


295,079 
9.536 

28 

1,282,658 

165,371 

-    - 
7,626 

651 

14 


135,857 
58,688 

1,136 

19,725 

22.27(1 
2.543 
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217 


313.818 

4,339 


153,614 


82  5,891 
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—         5,768,567 


1"  020 

3.169 

10,216 

js4 
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23.420 

59,002 

$,658 

72,142 

- 

112 
17 


—  6,031 


t  Exported.       {Exported    and    minted    locally. 
!|  Reported. 

y  and  metals  ;  The  Widmanstatien  -structure  in  various 
X.    r.  Belaiew.     [Advance  proof  of  paper  taken 
«  read  at   the  Statutory  Meeting  of  Inst,    of  Metals, 
London,  Sept.  10,  1914.] 

M  ulmanstatten  structure  is  not  peculiar  to  iron  and 
'I  alloys,  but  may  occur  in  any  metal  or  alloy  which 


talligea  in  the  regular  system  and  in  whioh  the 
tion  is  Bubjeol  to  roerystallisation  after  solidifii  ition 

— \V.  K.  II' 

Sicleloxidi  ;  /  |     -  -  in  th.  rangt  600      1300  ( 

G.  !\.  Bargee   and  I'   D   I    ot<      J.  Franklin  ti    I     191  <- 
178,233    234. 
Hi  i  i  u.MiN.xTioNs  of  the  monoohromatic  and  I 
aivity  were  made  by  the  microscopic  mell   and 
photometer   comparison    methods.     The    monoohroma 
emissivity  increased  linearly  with  increasing  wave  length 
and  decreased  linearly   with  increasing  temperature  I 
Too    to  1300   C.     The  total  emissivity  increased  with  the 
temperature,   bein     0-54         fKH       0-6S     I    BOO  .  0-76  al 

1000  .  0-85  at  1200  .  and  0-87  .  •   13 :  thi   relation  ia 

not  linear. — W.  R.  S 

Pat  i 

■  in  of — — .     S.  0    I  owpi  i  I    il  i,  London. 

Eng.  Pat.  12,683,  Maj  31,  1913. 

To  prevent  exfoliation  and  brittlenesa  ol  the  deposit,  the 

electrolyte  (<.;/..  a  solution  of  ferrous sulphat  ously 

ated  with  spongy  iron  during  electrolysis. — W.  E.  I'.  P. 

1 1 mi  and  iron  alloys  ;  Hut  working .      It.  B.  Carnahan. 

jun.,  Middletown,  Ohio,  I'.S.A.  Eng.  Pat.  28,593, 
Dec  II.  1913.  Addition  to  Eng.  Pat.  28,571,  Jan.  16, 
1913. 

The  process  described  in  U.S.  Pat.  1,090,1 16  (this  J.,  191 1. 
424)  is  extended  to  include  tin-  treatment  of  iron  and  iron 
alloys  which,  though  not  pure,  are  substantially  free  from 
carbon,  manganese,  and  oxygen. — T.  F.  B. 

Iron  ;  Process  of  casting in  }»  rmaru  nt  moulds.     E.  A 

Custer,  Assignor  to  Custer  Sandless  I  .   Phila- 

delphia, Pa.  U.S.  Pat.  1,104,037,  July  21,  1914  ;  date 
of  appl..  Oct.  22,  1910. 

The  metal  is  caused  to  set  as  it  is  poured,  and  i ; 
is  removed  from  the  mould  before  chilling  ;  the  temperature 
of  the  mould  (which  has  a  relatively   large   mass,   and 
superficial  area)  is  kept  below  (i00;  F.  (3lV  C.).— W.  E.  F.P. 

Iron  alloy.     J.  R.  Speer,  Trappe,  Md.      U.S.  Pat.  1,105,341, 
July  28.  1914  ;  date  of  appl.,  Feb.  24,  191  1. 

The  alloy  contains  Si  0-1—3,  Cr  0-5 — 1-5,  N:  0-25—1, 
S  0-06—0-2,  P  0-12—1-5,  Mn  0-45—1,  and  C  1—4%.  the 

quantity  of  chromium  being  in  excess  of  that  of  nickel. 
B  -W.R.S. 


[Iron-nickel]    Balance  spring    hating    elasticity    increasing 
with   a   rise    in   temperature.     C.    E.    Guillaume,    S 
France,   Assignor   to   Soc    des    Fahriquee   de   Spiraux 
Reunies,  La  Chaux-de-Fonds.  Switzerland.      U.S.   Pats. 
1.106,206  and    1,106,207,   Aug.   4.    1914;  date  of  appl., 
Feb.  20,  1912. 
Ak  iron  alloy  containing  Xi  27 — 31,  Cr  0-2 — I.  V  U-2 — i. 
and  small  quantities  ol  C  and  Si,   with  or  without  Mn 
1 — 1%  ;    the    constituents    other    than    iron    and    nickel 
amount  together  to  between  3-5  and  10u0. — W.  E.  F.  P. 

Iron  or  steel  structures  ;  Method  of  preventing  corrosion  on 

ships'    bottoms    and    other .     A.    C.    A.    Holzapfel. 

London.     Eng.  Pat.  24,570,  Oct  29,  1913. 
The  metal  is  thinly  coated  with  a  mixture  of  a  highly 
volatile   spirit    or   hydrocarbon    and   slaked   or   unslaked 
lime,    which,    when  dry,   is   immediately   replaced   by   a 
coating  of  paint  or  composition. — \\ .  E.  t .  P. 

I    or    iron    sheets  ;    Method   of   oxidising .     J.    E. 

Carnahan,  Canton,  Ohio.      U.S.  Pat.  1,105,251,  July  2s, 

1914  ;  date  of  appl.,  June  9,  1913. 
The  sheets  are   first    "  blued  "    by   an   oxidising  process, 
then  heated  to  dark  redness  and  cooled  in  an  annealing 
box  in  the  presence  of  steam. — \\  .  R.  S. 
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Furnaces ;    Gas    healed    [crucible] .     J.    King,    J.    R. 

Burnett,  and  The  Richmond  Gas  Stove  and  Meter  Co., 
Ltd.,  Warrington.     Eng.  Pat.  16,871,  July  23,  1913. 

In  gas-heated  crucible  furnaces  the  heated  products  of 
combustion  pass  from  the  combustion  chamber  or  chambers 
round  the  upper  part  of  the  crucible  or  pot  and  thence 
through  a  chamber  below  the  crucible  support  to  the 
exit  flue.  One  or  more  inclined  flues  or  passages  are 
provided  through  which  any  metal  or  other  material  which 
may  be  spilled  from  the  crucible  is  withdrawn. — W,  H.  C. 

Furnace  for  melting  metals.  T.  Ratcliff,  Birmingham,  and 
W.  Ratcliff,  Solihull,  Warwick.  Eng.  Pat.  22,657, 
Oct.  8,  1913. 

A  crucible-furnace  (fig.)  in  which  a  flanged  tube  or 
funnel,  B,  is  disposed  above  the  crucible,  3,  within  the 


heating  chamber,  A.  The  crucible  is  charged  through  the 
tube,  the  latter  serving  for  preheating  the  metal  and 
deflecting  the  flame  upon   the  top  of  the  crucible. 

— W.  E.  F.  P. 

Roasting  furnaces  [for  pyrites  and  other   ores] ;   Feeding 

devices  for .     H.  H.   Stout,  New  York.     Eng.  Pat. 

3581,  Feb.  11,  1914.  Under  Int.  Conv.,  March  7,  1913. 
In  a  furnace  of  the  superposed-chamber  type  having 
feeding  devices  for  automatically  delivering  ore  to  the 
drying  hearth  (roof)  and  the  top  chamber  in  succession, 
the  effective  area  of  the  table  upon  which  the  ore  is  dis- 
charged from  the  hopper  of  the  primary  feeder  is  adjust- 
able. The  hopper  of  the  secondary  feeder,  which  sur- 
rounds and  rotates  with,  the  central  shaft  of  the  furnace, 
has  a  delivery  spout  from  which  the  dried  ore  is  discharged 
at  an  adjustable  height  above  the  floor  of  the  top  chamber. 

— W.  E.  F.  P. 


Roasting  furnaces  ;  Rabble  shafts  for .     E.  J.  Fowler, 

San  Francisco.     Eng.  Pat.  7471,  March  24,  1914.    Under 
Int.  Conv.,  March  24,  1913. 

In  a  rabble  shaft  (for  roasting  furnaces  of  the  superposed- 
chamber  type),  the  cylindrical  wall  which  separates  the 
axial  from  the  annular  passage  is  composed  of  telescopic 
sections ;  or  the  outer  wall  is  composed  of  abutting 
sections. — W.  E.  F.  P. 

Furnace  ;  Metallurgical  — — .  J.  E.  Greenawalt,  Denver, 
Colo.  U.S.  Pat.  1,103,196,  July  14,  1914;  date  of 
appl.,  Oct.  10,  1912. 

The  furnace  consists  of  a  hollow,  movable,  upper  section 
having  openings  at  the  top  and  sides  for  the  admission  of 


air  and  gas  respectively,  and  a  fixed,  lower  section  havin<» 
a  perforated  support  for  the  charge  at  the  top  and  forming, 
when  the  upper  section  is  placed  upon  it,  a  sealed  chamber 
with  which  a  suction  apparatus  is  connected. — W.  E.  F.  P. 

Furnace  :  Electric  — — •.  H.  F.  D.  Schwann,  BellevilK 
111.  U.S.  Pat.  1,105,538,  July  28,  1914  ;  date  of  appl, 
Sept.  26,  1912. 

The  smelting  and  refining  furnace  is  divided,  by  a  horizontal 
false  bottom,  into  a  lower  chamber  or  well,  and  an  upper 
chamber.  A  resister  of  carbonaceous  material,  in  contact 
with  carbon  electrodes,  is  placed  between  refractory 
"  checkers "  and  rests  upon  the  false  bottom.  Means 
are  provided  for  maintaining  the  material  of  the  resister, 
for  charging  the  furnace  with  raw  material  and  reducing 
gases,  and  for  the  withdrawal  of  the  resulting  product 
and  spent  gases.  The  resister  is  not  in  direct  contact 
with  the  unfused  charge,  but  permits  the  passage  of  the 
gases  and  the  fused  non-volatile  and  volatile  metals  into 
the  well.  The  latter  is  provided  with  a  heating  arrange 
nient,  and  has  a  series  of  condensers  attached  to  it. — B.  N. 

Furnace-process ;    Electric.  and  electric  furnace.    C. 

Hering,  Philadelphia,  Pa.     U.S.  Pat.  1,105,656,  Aug.  4. 
1914  ;   date  of  appl.,  July  15,  1911. 

A  mass  of  molten  metal  is  treated  in  an  electric  furnace 
by  passing  an  electric  current  through  a  portion  of  tht 
mass,  disposed  between  masses  of  conducting  fluid,  tht 
whole  comprising  a  circulatory  system.  The  current  is 
also  passed  through  the  metal  in  a  channel  or  tube,  formint 
a  conductor,  disposed  at  an  angle  with  the  longitudina 
extent  of  the  fluid  metal, whereby  the  metal  is  automatical]} 
circulated  by  the  force  exerted  by  the  current  in  th> 
conductor. — -B.  N. 

MeiaU  ;  Precipitation  of from  solutions  of  their  salts  aw 

apparatus  therefor.  G.  Jacquier,  Johannesburg,  Trans 
vaal.  Eng.  Pat.  17,790,  Aug.  2,  1913. 
Metals  are  precipitated  from  solutions  of  their  salts  b; 
aluminium,  with  the  aid  of  artificial  ultra-violet  radiation.- 
either  alone  or  in  combination  with  similar  radiations  fron 
the  sun.  For  this  purpose,  mercury  vapour  electric  lamp 
may  be  used,  with  containers  of  quartz  or  other  materia 
permeable  to  ultra-violet  rays,  the  lamps  being  suspende 
between  the  sheets  of  aluminium  from  a  common  supportin 
means. — B.  N. 


Ores;    Method  of  and  means  for  separating  metalliftn 

materials  or  metals  from  their or  other  matter  carryit. 

same.     J.  D.  Wolf,  London.     Eng.  Pat.  18,351,  Aug.  1: 

1913. 

A  shaking  table,  the  top  of  which  consists  of  an  endlt. 
belt  of  "  woven  hard  duck  "  prepared  by  soaking  in  linsc 
oil.  The  surface  of  the  belt  is  dressed  periodically  wit 
a  mineral  oil  in  such  quantity  that  no  appreciable  amoui 
is  retained  by  the  surface. — W.  E.  F.  P. 

Ore;  .Separation   of .     E.    Primosigh,   Also-Szalan 

Hungary.     Eng.  Pat.  18,944,  Aug.  20,  1913. 
A  mixture  of  the  ore  with  water,  oil  and  acid,  is  introduce 
continuously  into  a  closed  mixing  apparatus  from  uhi' 
air  is  excluded,  and  the  materials  are  intimately  nn» 
by  a  rapid  circular  movement  produced  by  a  centrifug 
pump,  the  latter  at  the  same  time  producing  a  pressu 
which   is   used   for   transferring   the   mixture   through 
conduit  to  the  separating  bath.     The  pump  is  1" 
this  conduit,  the  socket  of  the  pump  through  v,l 
material  is  introduced  being  led  through  a  water  tank,  a 
provided  with  one  or  more  openings  below  the  water  lev 
The  conduit  on  the  delivery  side  of  the  pump  is  fitted  « 
one  or  more  gas  channels,  so  that  compressed  air  or  g 
may  be  supplied  continuously  to  the  mixture,  thus  assisti 
in  the  mixing.     The  end  of  the  delivery  conduit  is  provio 
with  a  spraying  nozzle  opening  below  the  level  of 
liquid  in  the  separating  bath,  thus  producing  a  thorou 
mixing  of  the  material  by  a  sudden  modification  in  ' 
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|..,n\  of  the  flow  from  the  ond  of  the  deliver]  conduit, 
•low  the  level  of  the  contents  of  the  separating   bath. 

Ii.  X. 

.  .      Process  >mg fry    meant    <</   ;/</-.      K 

...     rokvo,    Japan.      F.ng.    Pat.    20.158,    Se| 
Vdditi'on    to    Km.    Pat.    7272.    Mar.    27.    1913. 
Pat.  455,430  of  1913  :    this  J.,  1913,  949) 
ie  ore  is  moistened  with  water  before  admixture  with 

I  and  alkali  carbonate.— W.  E.  F.  P 

Art  <•/ extracting .     G.  B.  Chittenden,  Chilito, 

Ariz.  U.S.Pat.  1,104,410,  July  21,  l'H4;  dateofappl., 
May  21,   1914. 

•iter  ore  is  leached  with  acid,  the  solution  is  treated 
th  an  excess  of  lime  water,  and  the  precipitate  is  Bub 

i  .1  moderate  heat. — W.  E.  F.  P. 

rttnic    or    antimony  :     Extraction     of from    area. 

Price,   Assignor  to  H.   A.   Lewis,  Oruro,  Bolivia. 
-     Pat.    1,104,810,    Juh     28,    1914;     date    of   appl., 
March  8,   1912. 

II  ore  is  fused  with  sulphur  and  an  alkali  sulphide,  ami 
e  product    leached.— W.  R.  S. 

Treatment  of .     C.   Robinson,  Mount   Vernon, 

\  \  .  Assignor  to  Metallurgical  Engineering  and  Process 
Corporation,  New  York.  U.S.  Pat.  1,105,102,  Julv  2s. 
1914  i  date  of  appl.,  Nov.  29,  1910. 

IB  ore  is  treated  with  a  Bolvent  which  dissolves  part  of 
a  metallic  values  :  the  solution  is  then  run  off.  and  the 
e  mass  broken  up  by  directing  upon  it  a  stream  of  the 
me,  or  another  solvent,  so  as  to  expose  fresh  surfaces. 

— \V.  R.  S. 

''droplating    and    the    like;      Apparatus    for .     A. 

Murphy,  Quincv,  Mass.  U.S.  Pat.  1,105,292.  Julv  2s. 
1914;    date  of  appl..  Oct.  22.  1913. 

cylindrical  inner  perforated  vessel  is  located  within 
:  outer  vessel,  open  at  the  top.  and  the  latter  may  be 
tated  by  suitable  means.  Guiding  pieces  are  attached 
one  of  the  vessels  and  grooved  strips  to  the  other, 
that  they  may  be  connected  and  revolved  together, 
id  so  that  the  inner  vessel  during  removal  is  guided 
rough  the  open  top  of  the  outer  vessel.  A  cathode 
id  anode,  each  connected  with  a  conducting  ring,  are 
»ced  respectively  within  the  inner  and  outer  vessels, 
id  the  cathode  may  be  removed  without  disturbing 
a  inner  vessel. — B.  X. 

Seduction  of bi/  means  of  pent.     P.  Anderson, 

Arvika,  and  E.  E.  son  Odelstierna.  Stoeksund,  Sweden. 
it.    1.105,870,    Aug.    4,    1914;     date    of    appl., 
April  IS,  1912. 

mixture  of  the  ore  with  powdered  peat  is  heated  in 
wed  receptacles,  reduction  being  effected  without 
bob.— W.  E.  F.  P. 

'Joy.  P.  R.  Parsons.  London,  and  0.  Silberrad.  Buck- 
hurst  HiU.  U.S.  Pat.  1,106,055,  Aug.  4.  1014;  date 
of  appl.,  March  25,  1910. 

ia  is  made  for  a  high-speed  ship's  propeller  in  which 
•  he  surface  exposed  to  erosive  action  consists  of  a 
i-Zn  allow  of  (j  structure,  containing  Cu  49 — 580o. 

— W.  E.  F.  P. 

"o*»;   Method  of  pictling .     R.  R.  Parish,  Assignor 

we   Rolling    Mill    Co..    Waterburv,    Conn.     U.S. 
P»t.  1,106.107.  Aug.  4.  1914  ;  date  of  appl.,  Jan.  12, 1914. 

ION    of    sulphuric   acid    li  reinforced    by   a    per- 
"  IB  emploved  for  removing  blotches  from  the  surface 
annealed  brass.— W.  E.  F.  P. 

*t-iron  ;   Process  of  treating .     J.  E.  Johnson,  jun., 

New  York.  U.S.  Pat.  1.106,817,  Aug.  11,  1914;  date 
ol  appl.,  Aug.  13,  1913. 

I  Fr.  Pat.  464,208  of  1913  ;  this  J.,  1914,  488.— T.  F.  B. 


Treatment   of .    .\.    V.    Dismore.     I        Pal 

12.  Peb.  IS.  1914.      I  n.lerlnt.C.M.v.  f.',|,.  [O.  |;)1;j 
See  Eng.  Pat.  42112  of  1913  ;   this   l  .  [HI  I.  697.— T.  F.  B. 

Aluminium;     Process  for   producing   a   coating   on 

which  is  proof  against  tit  a,  ■  ,,„,/  ,„.,-,/,  „r 

alkalis.     V.   D'Amico,  Genoa,  Italy.     Eng    Pal 

I •  '■'.  1913.     Under  Int.  Cony.,  Dei    9,  1912     Addition 

to  Eng.  Pat.  22,684,  Sept    30,  1910. 

SKEGer.  Pat.  273.292  of  1912 j  this. I..  1914,  700.— T.F.B. 

Alkali    metals;     Electrolytic    manufacture   of .      E.    A. 

Ashcroft,  London.     U.S.  Pat.  1,106,436,  Aug   11    I'm' 
date  of  appl..  May  23,  1914. 


May  23, 

Bug.  Pat.  10,980  trf  1914 


this  J.,  1914,  794.     T.  P.  Ii. 


Sodium  ;   Process  and  apparatus  for  the  [electrolytic]  manu- 
facture of .     E.  Marguet.  Fr.  Pat,  467,991,  April  9 

1913.  ' 

See  Eng.  Pat.  11,278  of  1913  ;  this.!.,  1914,  369.— T.  F.  B. 

Open-hearA furnaces ;  Regeneratm .     T.  1?  Rogerson. 

Fr.    Pat.   468,451,   Feb.    14,    1914.     Under    Int.   Conv., 
May  8,  1913. 

She  Eng.  Pat.  10,853  of  1913  ;   this  J.,  1913,  1116.— T.F.B. 

Patent  Case. 

Mineral  substances ;  Separation  of by  the  selective  action 

of  oil.     A.  S.   Elmore,   London.     Eng.    Pat.    6519    of 
1901  ;   this  J.,   1902,   349.     Reports  of  Patent    I 
Vol.  XXXI.     Ulus.  Off.  Jnl.  (Patents)  Suppl.,  May  6, 

1914.  By  permission. 

This  was  an  appeal  to  the  Judicial  Committee  of  the  Privy 
Council  from  a  decision  of  the  Supreme  Court  of  New  South 
Wales,  dismissing  an  action  for  infringement  of  the  corre- 
sponding N.S.W.  patent  brought  by  the  Ore  Concern  rat  ion 
Co.  (1905),  Ltd.,  against  the  Sulphide  Corporation,  Ltd. 
In  a  similar  action  in  respect  of  the  above  Eng.  Pat.,  the 
House  of  Lords  had  already  decided  that  the  patent  had 
not  been  infringed. 

The  first,  of  the  five  claims  in  the  specification  was  as 
follows  :  In  processes  for  separating  metals  by  the  selective 
action  of  oil,  the  addition  of  a  small  quantity  of  acid  to 
the  oil  or  water  emploved  in  the  process,  or  to  both, 
substantially  as  and  for  the  purpose  set  forth.  The 
appellants  contended  that  the  expression  "the  selective 
action  of  oil  "  was  referable  only  to  conditions  in  which 
the  oil  had  a  choice  between  mineral  and  gangue,  and 
that  those  conditions  existed  only  in  a  freely-flowing  pulp. 
The  respondents  contended  that  the  expression  was  refer- 
able only  to  conditions  in  which  the  oil  was  capable  of 
carrying  the  particles  in  the  process  of  separation,  whether 
by  buoyancy  or  in  the  form  of  oil  globules.  They  also 
stated  that  they  used,  not  a  large  quantity  of  thick  oil, 
as  the  appellants  did,  but  a  small  quantity  of  thin  oil  and 
that  their  process  depended  on  surface  tension.  The 
Judicial  Committee  held  that,  as  to  the  construction  of 
the  specification,  the  respondents*  contention  was  well 
founded  and  that  the  invention  claimed  was  the  enhance- 
ment of  the  action  of  oil,  as  a  selective  agent,  by  the 
addition  of  a  small  quantity  of  acid  to  the  oil  or  water 
in  any  process  of  separation  in  which  the  oil  was  adequate 
in  quantity  and  of  sufficient  tenacity  to  entrap  or  coat 
mineral  particles  in  a  watery  pulp,  and  to  hold  or  carry 
them  until  separation  was  effected  ;  and  that  there  was  no 
limitation  to  the  two  forms  of  apparatus  described  in  the 
specification  ;  that  the  invention  was  novel  and  useful  ; 
but  that  the  respondents  used  a  process  essentially  distinct 
from  that  claimed  and  that  there  was  no  infringement. 
The  small  quantity  of  oil  introduced  in  the  respondents 
process  did  not  necessarily  perform  any  other  function  than 
to  give  permanency  in  the  froth  and  extremely  minute 
emulsion.  There  might  be  oil  in  excess,  and  some  of  the 
particles  might  get  oiled,  but  this  was  unessential.  That 
process  could  be  accounted  for  without  assuming  selection 
of  the  metallic  particles  by  oil. 
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XL— ELECTRO-CHEMISTRY. 

Stability  and  oxidation-potential  of  hypochlorites.  Conlribu  - 
Hon  to  catalysis,  and  a  hypochlorite-carbon  cell.  Hofmann 
and  Ritter.     -See  VII. 

Patents. 

C>11  ;     Galvanic .     P.     Burger,     Berlin.     Eng.     Pat. 

15,463.  July  4,  1913.     Under  Int.  Cony.,  July  (>,  1912. 
The  carbon  electrode  is  surrounded  by   "  brownstone," 
mixed  with  chemically  pure  carbon,  obtained  in  the  form 
of  soot  from  acetylene"  gas,  in  place  of  graphite. — B.  N. 

Containers  or   diaphragms  for   voltaic   cells;   Porous . 

J.  G.  Lucas.  London.  Eng.  Pat.  24,569,  Oct.  29,  1913. 
The  vessel,  in  the  form  of  a  basket  adapted  to  hold  the 
granular  or  pulverised  particles  of  the  depolariser,  is 
constructed  bv  plaiting  Japanese  rush  in  horizontal  circular 
coils,  strenathened  bv  vertical  lacing  of  the  same  material. 

— B.  N. 

Accumulators  ;  Electric .     A.  Dinin,  Paris.     Eng.  Pat. 

14,119,  June  11,  1914. 
The  negative  electrodes  of  accumulators  ma}'  be  kept  in 
a  dry  charged  condition  in  the  open  air,  by  dehydrating  the 
electrodes  out  of  contact  with  the  air.  This  may  be 
effected  by  drying  in  a  vacuum,  or  by  treating  the  charged 
electrode  with  a  volatile  substance,  such  as  alcohol. — B.  N. 

Batterti  plates  ;  Apparatus  for,  and  process  of  treating . 

6.    H.    Rabenalt,    Buffalo,    N.Y.,    Assignor    to    Gould 

Storage  Battery  Co.,  New  York.  U.S.Pats,  (a)  1,104,272. 

and  (b)  1.104,273,  July  21,   1914  ;  date  of  appl.,  Feb.  6, 

1913. 
(a.)  One  face  of  a  containing  vessel  is  provided  with  an 
acid-proof  porous  die,  the  latter  having  a  roughened  face 
so  that  when  applied  to  a  pasted  battery  plate  the  active 
area  is  increased,  and  the  upper  part  of  the  container  is 
connected  with  a  vessel  supplying  a  reagent  under  pressure, 
so  that  when  this  is  passed  through  the  pores  of  the  die 
the  paste  is  hardened.  Both  sides  of  a  pasted  battery 
plate  may  be  thus  similarly  and  simultaneously  treated. 
(B.)  Sulphuric  acid  may  be  used  as  the  reagent  so  as  to 
form  a  sulphate  on  the  s"urfaee  of  the  paste,  thus  hardening 
the  latter  before  the  die  is  removed. — B.  N. 

Electrodes  ;  Storage  batten/ .     H.  C.  Hubbell,  Newark, 

N.J.  U.S.  Pat.  1-,104,S98,  July  28,  1914  ;  date  of  appl., 
Nov.  18,  1912. 
Precipitated  active  material,  without  drying,  is  kneaded 
into  a  slime  with  water,  and  the  slime  mixed  witli  suitable 
conducting  elements,  dried  to  a  thick  dough,  formed 
into  cakes,  dried,  and  strongly  compressed  edgewise. 

— B.  N. 

Cell  ■  Electrolytic .     J.  B.  Burdett,  Assignor  to  Davis- 

Bournonviile  Co.,  Chicago,  111.  U.S.  Pat,  1,104,754, 
July  21,  1914  ;  date  of  appl.,  Nov.  6,  1912. 
The  cell  is  provided  with  a  cover  having  integral  walls 
arranged  spirally  upon  its  under  surface,  thus  forming  a 
closed  chamber  with  an  open  space  between  the  spiral 
convolutions.  Electrode  plates,  similarly  formed  into 
spirals,  are  suspended  in  the  chamber  and  the  open  space. 
A  porous  curtain,  applied  against  the  spiral  wall  of  the 
chamber  and  depending  therefrom  in  spiral  formation,  is 
interposed  between  the  electrode  plates.  The  curtain  is 
secured  against  the  spiral  wall  by  a  clamping  ring,  the 
latter  being  provided  with  an  "  off- set  lower  edge" 
engaging  over  the  lower  edge  of  the  wall,  in  order  to  bring 
the  surface  of  the  curtain  into  alignment  with  the  inner 
surface  of  the  wall.  Gas-delivery  connections  communi- 
cate with  the  chamber  and  the  exterior  space. — B.  N. 

Cell  ;  Electroli/tic .     D.   B.   Ayerst,  Wilmington,  Del. 

U.S.    Pat.    1,105,015,   July   28,    1914;    date   of   appl., 

Feb.  24,  1913. 
The  cell,  for  the  electrolysis  of  saline  solutions,  comprises 
a  body  constituting  an  anode  chamber,  with  diaphragms 


closing  the  sides ;  cathodes  are  disposed  outside  the 
diaphragms  and  anodes  within  the  chamber  confronting 
the  diaphragms.  A  salt  receptacle  within  the  body  is 
immersed  in  the  electrolyte,  and  valved,  perforated  pipes 
are  located  respectively  between  the  anodes,  and  between 
each  anode  and  its  confronting  diaphragm  for  delivering 
air  into  the  electrolyte. — B.  N. 

Resistance  ;  Artificial  [electrical] .     G.  J.  Gage.  Hill 

yard.  Wash.,  Assignor  to  Gage  Electric  Co.,  Spokane. 
Wash.  U.S.  Pat,  1,105,070,  July  28,  1914  ;  date  oi 
appl.,  March  31,  1913. 

One  part  by  weight  of  finely  divided  graphite  and  sovci 
of  carborundum  are  bound  together  by  an  alkali  silicat 
into  a  coherent  and  compact  form,  which  is  moulded  bj 
pressure  and  heat ;  the  latter  liberates  silica  which  act. 
as  the  effective  binding  agent.  The  resistance  is  provided 
on  one  or  more  sides,  with  a  heat- insulating  coating,  whicl 
is  united  integrally  with  it, — B.  N. 


Furnace;  Botary  electric .     A.  S.  Bemis,  Assignor  t< 

National  Carbon  Co.,  Cleveland,  Ohio.  U.S.  Pat 
1,105,175,  July  28,  1914  ;  date  of  appl.,  Jan.  22,  1912. 
Granular  material  is  fed  through  a  hollow  electrode  oi 
to  a  lower  electrode,  which  is  rotated  about  a  vertical  axil 
and  a  current  is  passed  through  the  peak  of  the  pile  whicl 
is  formed  in  the  hollow  electrode.  The  current  is  tr.in.- 
mitted  from  the  material  to  the  rotating  electrode,  and  a 
the  same  time  the  charge  is  moved  substantially  > 
angles  to  its  perpendicular  axis  and  to  the  general  directio 
of  the  current  flow. — B.  N. 

Electric  furnace  [for  manufacture  of  stable  boron  nitride 
Comp.  Fran?,  pour  1' Exploitation  des  Precedes  Thomsor 
Houston.  First  Addition,  dated  Feb.  2,  1914,  to  Fi 
Pat.  456,488,  April  10,  1913.  Under  Int.  Conr.,  Feb.  J 
1913. 

See  Eng.  Pat.  12,377  of  1913  ;  this  J.,  1914,  2.55.— T.  F.  1 

Electrolytic  processes  and  apparatus.  C.  White.  Fr.  Pa 
468,669,  Jan.  7,  1914.  Under  Int.  Conv.,  Jan.  2: 
1913. 

See  Eng.  Pat.  1935  of  1913  ;   this  J.,  1914,  206.— T.  F.  1 

Electrolytic    preparation    of    hydrosulphites.     Ger.    Pat 
276,058  and  276,059.     See  VII. 

Treatment  of  seed  grain.     U.S.  Pat.  1,106,039.     See  XIX 


XII.— FATS;    OILS;    WAXES. 

Fats;  Natural from  the  standpoint  of  the  pha 

II    The  ternary  system ;  tripalmitin,  stearic  and  palmt 
acids.  R.    Kremann  and    H.    Klein.      Monats.   Chen 
1913,  34,  1291—1311. 
In    the    binary    systems    composed    of    tripalmitin   wi 
stearic  acid  and  with  palmitic  acid,  no  compounds  or  so 
solutions  are  formed  but  only  simple  eutectics  contaim 
respectively  somewhat  more  than  60%  and  about  511 
of  tripalmitin  and  melting  at  58°  and  at  54   C,     lhc  OW 
binary  system,   composed  of  stearic  and  palmitic  acn 
has  been  studied  by  de  Visser  (this  J.,  1898.  8o3)  and 
Carlinfanti    and    Levi-Malvano    (this    J.,    1909.    1. 
according  to  the  latter  authors  the  two  acids   form 
addition-compound,   ClSH360I,C1,H8s0!!>  and  this  for 
a  continuous  series  of  solid  solutions   with  steam   a 
and  three  different  series  of  solid  solutions  with  palm 
acid.     In  studying  the  ternary  system  series  oi  n 
were   prepared   in   which   two   of   the   components  w 
in  a  constant  ratio  and  the  proportion  of  the  third 
The  results  are  given  in  tables  and  curves    mclu 
triangular  diagram.     The  eutectic  line -in i  the 
diagram  passes  through  a  minimum  at  49   < ..  mil 
of  the  mixtures  solidify  at  considerably  lower  tempera' 
owing  to  undercooling. — A.  S. 
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'.i/.«:    Natural from  the  standpoint  of  tht   phase-rule 

III.  Tht  ternary  system  :  tristearin,  stearic  >tnd  palmitic 
l\.  Krcinann  and  K.  Kro|>sch.  Monats.  Chom., 
1914,  86,  flfil  ".so.  (See  ulsn  i Ins  .1..  l'.H2,  HMO). 
i»-  tin'  three  binary  systems  mixtures  of  stearic 
n<l  palmitic  acids  have  been  Btudied  by  de 
user  (this  J.,  1898,  853)  and  by  Levi  Malvano  (this  J., 
BOB,  1318)  In  mixtures  of  tristearin  and  Bteario  acid 
.<•  solidifying  point  falls  from  that  of  stearic  acid  (67-5  C.) 
i  an  eutectic  point  (about  54  C,  90%  of  tristearin)  and 
ion  rises   to  the  solidifying   point   of   tristearin   (56    I 

torn  tristearin-palmitic  acid  is  more  complicated, 
he  curve  rises  steeply  from  the  solidifying  point  of  tn- 
earin.  passes  through  a  flat  maximum  at  about  '■ 
•Initio  acid,  shows  an  ill-defined  eutectic  point  (63°  C.) 
t  about  16°0,  a  second  very  flat  maximum,  another 
point  (55  ('.)  at  about  50%  of  palmitic  acid 
ad  then  rises  to  the  solidifying  point   of  palmitic    acid. 

npounds  containing  respectively  i  mols.  and  1  mol. 
t  tristearin  to  1  mol.  of  palmitic  acid,  are  probably  formed, 
ad  the  eutectic  point  of  mixtures  of  the  former  and  tri- 
earin  practically  coincides  with  the  solidifying  point  of 
•istearin.  An  eutectic  arrest  was  never  observed  with 
lixtures  containing  from  .">o  to  l(Hi°1)of  palmitic  acid  and 
is  possible  that  solid  solutions  are  formed  in  this  portion 
f  the  Bystem.  In  studying  the  ternary  system,  series  of 
lixtures  wore  examined  in  which  the  relative  proportions 
I  two  of  the  components  wen-  kept  constant  and  that  of 
»•  third  varied.  The  results  are  given  in  a  series  of 
kbles  and  curves,  including  a  triangular  curve-diagram, 
i  all  the  ternary  mixtures  complete  solidification  occurred 
ithin  the  temperature  range  .".1  ~>i  < '.  The  results 
low  that  in  hardened  fats,  i.e.,  fats  free  from  oleic  acid 
id  olein.  the  highest  melting-points  will  be  obtained  with 
lixtures  of  tristearin  and  palmitic  acid,  especially  when 
io  content  of  the  latter  is  small :  addition  of  increasing 
lantities  of  stearic  acid  causes  a  tolerably  rapid  fall  of 
te  primary  solidifying  point. — -A.  S. 


alt;      Catalytic     hudrogenation     of .     E.    Bontoux. 

Les  Matures  Grasses,    1914.  7,  4194 — 4198. 

ydrogex   for   hydrogenating   fats   must    be   free    frim 

Uorine.    sulphur,     arsenic     and     phosphorus,     and     as 

ee   as    possible    from    oxygen    and    oxides    of    carbon. 

lectrolysis  of  alkaline  distilled  water  by  various  methods 

used  in  some  of  the  larger  works  (Siemens-Schuckert, 

toliers   Oerlikon)   to   obtain   very  pure   hydrogen  which 

■mains   as   impurity   only   0-2%   oxygen.     The   electric 

r  consumed  is  l)  kilowatt-hours  per  cb.m.  of  hydrogen. 

i  other  works  the  hydrogen  is  prepared  from  w-ater-gas 

producer-gas.     The     methods     of     Linde-Frank-C'aro 

id  of  the  See.  de  l'Air  Liquide  are  based  on  the  fractional 

-filiation  of  the  liquefied  components  of  water-gas,  the 

ydrogen  thus  obtained  being  of  97  to  98%  purity,  and  it  is 

rought  to  99  to  99-5%  by  being  passed  over  soda-lime 

180°  C.     In   Lane's   method  steam   is  decomposed  by 

il-hot  iron,  and  the  resulting  iron  oxide  is  reduced  by  the 

oments  of  water-gas.     The  Soc.  Lyonnaise  du  Gaz  use 

■asted  pyrites,  and  the  Griesheim  Elektron  Co.  employ  a 

ixture  of  lime  and  iron  to  decompose  the  gas.     These 

othods  yield  a  gas  of  97-5  to  98-5%  purity.     In  countries 

ith  a  petroleum  supply  the  method  of    Rincker-Wolur 

n  which  the  hydrocarbons  of  oil-gas  are   decomposed  at 

nigh  temperature  into  carbon   and  hydrogen)  is  used 

n  installation  for  the  production  of  electrolytic  hvdrogen 

«ts  about   110,000  francs  (about   £4,400)  for  45  cb.m. 

590 cb.  ft.)  per  hour,  and  about  230.000  fr.  (about  £9100) 

*  100  cb.m.  (3530  cb.  ft.).     With  electric  power  at  3 

ntimes  (0-3d.)  per  kilowatt-hour  the  gas  will  cost  about 

J  centimes  per  cb.m.  (about  6s.  31d.  per  1000  cb.  ft.), 

eluding    labour.     An    installation    for    water-gas    costs 

iher  more  than  200.000  francs  (about  £7900)  for  50  cb.m. 

I  300,000  francs  (about  £11,900)  per  100  cb.m.  per  hour, 

the  gas  will  cost   only    10  to   15  centimes  per  cb.m. 

i.  3d— 3s.  41d.  per  1004)  cb.  ft.).     A  complete  plant  for 

Irogenating  less  than  15  metric  tons  a  day  costs  from 

■0.000  to  400,000  francs  (about  £13,900— £15,900),  and 

e  cost  of  hardening  100  kilos,  of  fat  ranges  from  3  to  8 

»nc8  (Is.  21d. — 3s.  21d.  per  cwt.)  according  to  the  process, 

«  nature  of  the  initial  oil,  and  whether  the  hydrogenated 

I  is  intended  for  technical  or  edible  purposes.— 4?.  A.  M. 


OxycAoUattrol  and  its  digitonin  iiulz 

and  T.  Grethe.     It.  r .  101 1.  47,  1463     1 1  19 

Oxv<  hoi  -  '     M  ,.'  i n  in  u 

fats  in  association  with  ehol 

oxidising  cholesterol  with  benzoyl  peroxide  and  purifying 

the  produ.  t  bj   treatment    with  methyl  alcohol      l< 

light  yellow  amorphi  ,  ,,|,,. 

pEonj     .'Hid     bee. lines    eleetrilied     when    rill. Led.        It     Joft 

al     100    C,  and  is  completely  fluid  .it    107        I  13 
soluble  in  all  ordinary  solvents  and  forms  a  colloidal 
tion  in  water.     It  gives  ill  the  ordinary,  reactions  of  chole- 
sterol,  but    may    be  distinguished   therefrom.    Iiv   treating 
its  solution  in  ghuial  acetic  acid  with  ■  few  drops  of 
eentrated  sulphuric  acid.     The  red  or  bluish  violet    colour 
thus  produced  is  changed  to  bright  green  On  adding  ferric 
chloride  solution,  and  on  then  adding  one  or  two  oroi 
chromic  acid  the  liquid  becomes  colourless.     Cholesterol 
does    not    give    tins   coloui    reaction.     Oxycholesterol    is 
precipitated    by    an  alcoholic    solution    of   digitonin,    the 
digitonide  crystallising  in  rhombic  plates  whit  h  melt  al 
to  '-'IK    ('.      It  forms  a  colloidal  solution  in  water,  dissolves 
with  difficulty  in  chloroform,  and  is  almost   insoluble  in 
ether  and  hydrocarbons. — C.  A.  M. 

Emym  action;    Studia  on .     XXII.       Lipase.  IV. 

Correlation  of  synthetic  and  hydrolytic  activity.  H.  E. 
Armstrong  and  H.  W.  Goeney.  Roy.  Soc.  Proc..  1914, 
K  88,  176—189. 

In  a  previous  communication  (this  .1.,  1913,  917)  it  was 
concluded  from  experimental  results  that  lipase  was 
specially  fitted  to  act  on  oily  glycerides  but  not  to  act 
in  aqueous  solutions,  and  that  probably  interaction  takes 
place  at  and  between  surfaces  separated  only  by  a  thin 
film  of  water  at  most.  Parallel  series  of  experimi 
have  now  been  made  on  the  influence  of  water  and  give  erol 
on  the  synthesis  of  glycerides  from  the  fatty  acids  of 
olive  oil  and  glycerol  and  the  hydrolysis  of  olive  oil. 
I'sing  proportions  of  fatty  acids  and  glycerol  necessary 
for  the  formation  of  a  triglyceride,  equilibrium  was 
attained  when  about  40%  of  acid  was  combined,  and 
similar  results  were  obtained  for  the  hydrolysis  of  olive 
oil  in  presence  of  the  theoretical  minimum  quantity  of 
water.  By  addition  of  water  the  equilibrium  was  dis- 
placed in  the  direction  of  greater  hydrolysis  and  the 
rate  of  change  was  markedly  retarded.  Excess  of  glycerol 
also  retarded  the  rate  of  change  and  displaced  the  equi- 
librium in  the  opposite  direction ;  for  example,  with 
equivalent  proportions  of  fatty  acids  and  glycerol  39-2% 
of  acid  was  combined  in  50  hours,  whilst  with  I  mol  excess 
of  glycerol,  55-8%  of  acid  was  combined.  The  retardation 
of  hydrolysis  by  water  is  ascribed  to  its  direct  action  in 
preventing  effective  contact  of  the  enzyme  and  oil,  but  its 
effect  in  the  synthetic  experiments,  especially  the  diminu- 
tion of  the  extent  to  which  synthesis  takes  place,  is 
probably  due  to  withdrawal  of  glycerol  from  the  system 
through  its  solution  in  the  water  :  synthesis  was  not 
entirely  prevented  even  by  30  mols.  of  water  to  1  mol. 
of  glycerol,  but  in  absence  of  excess  of  water,  excess  of 
glycerol  beyond  2  mols.  had  but  little  effect  in  increasing 
the  proportion  of  fat  synthesised.  The  enzyme  may  be 
rendered  inert  by  "  overdrying.  "  becoming  active  again 
i  n  addition  of  a  very  small  quantity  of  water.  Enzyme 
which  has  been  used  and  then  recovered  by  washing 
with  light  petroleum,  is  usually  less  active  than  it  was 
originally,  the  hydrolytic  activity — in  presence  of  a 
relatively  large  excess  of  water — being  more  affected  than 
the  synthetic  activity.  In  one  experiment  with  the 
fattv  acids  of  olive  oil  and  excess  of  glycerol,  the  reaction 
product  was  isolated  by  adding  alcohol,  neutralising  the 
unchanged  acid  with  caustic  soda,  evaporating  off  the 
alcohol,  and  extracting  the  soap  solution  with  ether. 
About  18  grms.  of  a  pale  yellow  oil  was  obtained  having 
the  saponif.  value  183-5  (saponif.  value  of  original  olive  oil. 
191-7)  and  acetyl  value  78-6.  This  result  and  others 
cited  indicate  that  mono-  and  di-glycerides  are 
formed. 

Bournot's  statement  (this  J..  1913,  758)  that  the  lipase 
of  Chelidonium  majus  seeds  does  not  require  treatment 
with  acid  to  render  it  active  is  confirmed.  According  to 
Bournot  Chelidonium  lipase  differs  from  Ricinus  lipase 
in  being  most  active  in  a  neutral  medium,  but  the  authors 
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point  out  that  Ricinus  lipase,  when  once  liberated  from  its 
zymogen,  is  also  sensitive  to  acid,  exhibiting  maximum 
activity  when  the  acidity  does  not  exceed  that  of  oleic 
acid.  The  enzymes  from  the  two  sources  gave  similar 
results  in  the  synthesis  and  hydrolysis  of  triolein,  but, 
weight  for  weight,  the  Chelidonium  lipase  was  more  active 
than  Ricinus  lipase  in  effecting  the  synthesis  and  hydro- 
lysis of  iso  butyl  oleate. — A.  S. 

Glycerin  in  the  Vniled  States.     Oil,  Paint  and  Drug  Rept., 

Aug.  31,  1014.  [T.R.] 
The  destruction  by  fire  on  August  23rd  of  the  large  new 
glycerin  refining  plant  of  Wm.  F.  Jobbins,  Inc,  at  Aurora, 
111. ,  and  the  shutting  off  of  foreign  supplies  of  the  crude  pro- 
duct have  combined  to  raise  prices  in  all  grades.  Fully 
1,000.000  lb.  of  dynamite  glycerin  were  destroyed  in  the 
fixe,  and  should  the  directors  decide  to  rebuild,  it  will 
take  a  year  to  do  so.  As  the  United  States  produces  less 
than  half  of  the  world's  requirements  of  glycerin  suitable 
for  refining  into  the  C.P.  grade  and  as  no  crude  glycerin  is 
now  obtainable  from  Europe,  a  noteworthy  shortage  of 
supplies  is  expected  for  the  remainder  of  this  year.  There 
are  only  three  U.S.  refineries  left,  viz.,  those  of  the  Du 
Pont  Powder  Company,  which  makes  refined  dynamite 
alvcerin  for  its  own  consumption  at  Repauno,  N.J.  ; 
Marx  and  Rawolle.  with  a  plant  in  Brooklyn,  and  the 
Harshaw,  Fuller  and  Goodwin  Company,  with  a  plant  in 
Elyria,  near  Cleveland,  Ohio. 

Fats  ;     Changes    in   the   character   of -during   cooking. 

Masters  and  Smith.     See  XIXa. 


Benzoyl  peroxide  as  an  agent  for  displacing  sulphur.    Vanino 
and  Schinner.     See  XX. 


Patents. 

Oils  from  solids  ;    Process  for  extracting .     C.  Turner, 

Chicago,  111.  U.S.  Pat.  1,104,456,  July  21,  1914  ;  date 
of  appl.,  June  26,  1911. 
The  solid  material  is  washed  with  a  volatile  solvent 
as  it  passes  through  one  or  more  inclined  chambers  ; 
the  liquid  is  drained  off  laterally  into  a  separation  tank, 
while  the  residue  is  discharged  through  a  liquid  seal  into 
a  chamber,  where  the  remaining  solvent  is  evaporated, 
escape  of  vapours  through  the  receiving  and  discharging 
openings  of  the  chamber  being  prevented  by  directing  into 
them  a  vapour  under  pressure. — C.  A.  M. 

Oils  ;    Treatment   of  .     B.  Lach,  Vienna.     U.S.  Pat. 

1,104,906,  July  28,  1914  ;  date  of  appl..  June  5,  1913. 
Oils  are  purified  by  treating  them  with  steam  after  the 
addition  of  a  quantity  of  formaldehyde  sufficient  to  pre- 
cipitate any  proteins  present.  The  excess  of  formaldehyde 
is  then  removed  by  means  of  nascent  hydrogen  produced 
by  adding  an  acid  and  a  metal  to  the  oil. — W.  P.  S. 

Cottonseed  oil ;    Process  of  bleaching .     C.  Baskerville. 

New  York.     U.S.  Pat.   1,105,743,  Aug.  4,   1914  ;    date 

of  appl.,  Jan.  24,  1913. 
Vegetable  oils,  such  as  cottonseed  oil,  containing  colloidal 
colouring  matter,  are  agitated,  below  1003  C,  with  an 
inorganic  absorbent  having  the  properties  of  fuller's  earth, 
the  treatment  being  carried  out  in  the  presence  of  an 
electrolyte  and  under  conditions  suitable  to  the  coagulation 
of  the  colouring  matter. — W.  P.  S. 

Oils  ;    Process  of  refining  vegetable  and  animal .     C. 

Baskerville,  New  York.     U.S.  Pat.   1,105,744,  Aug.  4, 

1914  ;  date  of  appl.,  Feb.  15,  1913. 
Oils  and  fats  containing  free  acids  are  agitated  with  a 
fibrous  vegetable   material  impregnated  with  a  quantity 
of  alkali  slightly  in  excess  of  that  required  to  neutralise 
the  acids,  and  are  then  filtered. — W.  P.  S 


Sulphonated  stearic  products  ;    Production  and  utilisation 

of .     I.  Levinstein,  Manchester.     Eng.  Pat.  16  577 

July  19,   1913. 

Pure  or  commercial  stearic  acid  is  melted  with  a  fat 
capable  of  sulphonation  {e.g.,  stearine,  wool  stearine. 
palm  oil),  the  mixture  sulphonated  at,  say,  35°  to  45°  C. 
the  sulphonated  product  washed,  and  the  mineral  acid 
separated  or  neutralised.  Concurrent  sulphonation  of 
the  stearic  acid  is  thus  effected.  Miscible  or  emulsifiable 
preparations  are  obtained  by  mixing  the  sulphonated  pro- 
ducts with  oils,  waxes  or  greases. — C.  A.  M. 

Beeswax;     Process    of    bleaching .     G.    F.    Jehlicka 

Williamsville.     Mass.     U.S.     Pat.     1,106,221,    Aug.    4 
1914  ;  date  of  appl.,  Oct.   15,   1912. 

Beeswax  is  melted  by  the  direct  action  of  steam,  allowed 
to  settle,  and  the  clear  wax  transferred  to  a  bath  consisting 
of  21  oz.  of  iron-free  sulphuric  acid  and  1  lb.  of  sodiun 
peroxide  dissolved  in  12  galls,  of  water,  this  solution  being 
rendered  slightly  alkaline  by  the  addition  of  a  smal 
quantity  of  sodium  silicate  ;  the  bath  is  heated  to  160°  F 
(71°  C.)  by  the  injection  of  steam,  and  the  wax  and  solntiot 
are  agitated  by  blowing  in  air.  The  bleached  wax  is  traa^; 
ferred  to  a  vessel  containing  slightly  acidified  cold  water 
the  latter  is  heated  to  boiling  for  a  definite  period,  an* 
the  wax  is  drawn  off,  and  re-melted. — W.  P.  S. 


Oleic  and  fatty  acids  derived  from  train  or  fish  oils  ;  Proces 

for  deodorising .     W.   H.  Hofmann,  Hamburg,  Ger 

manv.     U.S.  Pat.   1,106,509,  Aug.  11,  1914.    Date  o 
appl.,  Sept.  23,  1913. 

See  Fr.  Pat.  462,763  of  1913  ;  this  J.,  1914.  324.— T.  F.  B 

Emulsion  products  and  process  for  producing  them.  I 
Berend,  Assignor  to  Dr.  Kurt  Albert  Chem.  Fabril 
Amoneburg  on  Rhine,  Germany-  U.S.  Pat.  1,107,02" 
Aug.  11,  1913.     Date  of  appl.,  Feb.  26,  1912. 

See  Fr.  Pat.  444,739  of  1912  ;  this  J.,  1912,  1173.— T.  F.  E 


Xm.— PAINTS  ;    PIGMENTS  ;  VARNISHES ; 
RESINS. 

Resins,  etc.,  used  in  embalming  in  Egypt  and  Ca 
2000—800  B.C.  L.  Reutter.  Chem.-Zeit.,  1914,  3) 
276. 
In  a  specimen  examined  by  the  author  were  found  :  masti 
resin  of  Pinus  halepensis,  storax,  asphaltmn.  resin  ' 
cedar,  residues  of  conifers  such  as  Juniperus  oxycedn 
wine  residues,  sodium  carbonate,  sulphate  and  chlorid 
together  with  different  stones  and  pearls. — J.  B. 

Recovery  of  volatile  solvents  used  in  the  manufacture  of  plast 
materials  [artificial  sill;  etc.].     Barthelemy.     9n  \ 

Patents. 

Rosin  from    resinous    wood  ;     Method   of  extracting  — 
F.     E.     Lichtenthaeler,     Newton,     Mass.      U.S. 
1,104,912,  July  28,  1914  ;   date  of  appl.,  Mar.  17,  1913 

Resinous  wood  is  treated  with  steam  at   25" 
pressure  in  the  vessel  being  reduced  to  about  2  lb.  per  sq.  i 
(absolute),  and  the  vaporous  mixture  of  rosin  and  stea 
is  led  to  a  condenser. — W.  P.  S. 

Turpentine-extractor.  J.  M.  Hillard,  Gulf  port.  Mia 
Assignor  to  M.  W.  Connor,  Columbia.  Miss.  1 .8.  1'. 
1,103,878,  July  14,  1914  ;  date  of  appl.,  Jan.  11,  1!" 
The  extractor  consists  of  a  retort  having,  at  the  upp 
end,  a  vapour  outlet,  and  at  the  lower  end 
door  for  discharging  the  refuse,  and,  above  t 
door,  an  arrangement  of  screens  which  * 
a    steam-chest    from    which    two   hollow  vertical  sna 


EXXIll.,  He.  l-.J 


i  ',.  Mil—  I'AINTS.  PIGMENTS;  VARNISHES;  RESINS 


irr    supplied.      The    shaft*    urv     provided     with 

>rta    .u    nil,  iv. ils.    it nd     »nli    spiral     ngitatoi 
,ml  arc  .in. ui-,  ,1   lo  rotate  in  such  a  way   thai 


|ir.,ilm-l    (which    ln.i\    ,, .iil.iin   .1    plastl 

binder,   oonaisting   oi    ,v   fusible    phenol  methylene    oon 
donsation  produot  ami  ,i  hardening  agent,  ,ir  n(  ■  fusible 

phenolie  condensation    i luot,   bexamothylenotetran 

and  ,i   plastioising  agenl      The  mixtun    is  hoated  under 
conditions  such  as  will  harden  thi    mass,  and,  in  the 
of  sou  ml  records,  is  cooli  d  befon   n  moval  from  the  mould. 

E   VS.  I. 

Enamel,  laeqver,  or  varnish  composition.  J.  W.  Aylsworth, 
Assignor  to  Condensite  Co.  of  America,  Qlen  Ridge, 
N.J.  CT.S  Pat.  1,102,632,  Job  7.  1914  ;  date  ol  appl  . 
•  Inly  22,  1911. 

in k  enamel  m  varnish  composition  consists  >,f  an  anhy- 
drous fusible  phenol  resin,  an  anhydrous  hardening   ■ 
containing  methylene  (i  ,/..  hexamethylenetetramine)  and 
free  phenol,  and  a  Huid  thinner,  all  dissi.lv. d  in  acetylene 
tetrachloride.  —  E.  W.  L. 

Insulating  composition.  J.  W  Aylsworth,  Assignor  to 
Condensite  Co.  oi  America,  Glen  Ridge,  N.J.  I'.s.  Pat. 
1,102,633,  July  7.  1914  ;  date  of  appl.,  .Ian.  2,  1012. 

An  insulating  composition,  which  is  slightly  flexible  when 
cold  and  has  a  congealing  or  setting  point  of  l'4u  :;l'o  K. 
(lit!3 — 160  i'.  ie.  insists  oi  Manila  gum  ( 100),  phenylphthal- 
imidc  (20—70)  and  castor  oil  (10—30  parts).— E.  W.  L. 


ne  imparts  aii  upward  and  the  other  a  downward  motion 
i  the  material  in  the  extractor.  The  heavier  by-products 
re  discharged  through  an  outlet  in  the  door. — E.  W.  L. 

condensation  products.  The  British  Thomson- 
H. ,iist, ,n  i ',,..  Ltd..  London.  From  General  Electri  1 1  . 
Schen.-eta.lv.  U.S.A.  Eng.  Pat.  22,421,  Oct.  t.  1913. 
Addition  to  Eng.  Pat.  24,254,  Oct.  23,  1912  (this  J., 
19H.  92). 

-  products  of  the  type  described  in  the  previous 
»tent  (lor.  cit.)  are  obtained  by  heating  a  mixture  in 
piimoli-eular  proportions  of  glycerol  and  phthalic  acid  or 
nhydride,  adding  to  the  resulting  compound  0-25  mol. 
report  inn  of  phthalic  anhydride  and  0-5  mol.  proportion 

acid,  and  completing  the  reaction.  The  resinous 
impound,  which  may  be  hardened  by  heating  it  to 
30°  C,  is  suitable  for  insulating  purposes  or  for  varnishes. 
id  may  be  used  for  impregnating  paper,  wood,  textile 
.brics,  etc. — C.  A.  M. 

vking    material;      Acid-proof M.     L.     Chappell, 

Berkeley.  Cal.  U.S.  Pat.  1.102.473.  July  7.  1914  ;  date 
of  appl..  Sept.  9.   1913- 

HE  packing  material  contains  a  condensation  product  of 
lenol.  formaldehyde,  an  unsaturated  fatty  acid  such  as 
eic  acid  and  a  condensing  agent  consisting  of  an  alkali 
mmnnium)  salt  of  the  acid.     A  lubricant  mav  be  added. 

— E.  W.  L. 


"nposition    [resin]   and   process   of   manufacturing   same. 
J.  W.  Aylsworth,  Assignor  to  Condensite  Co.  of  America, 
Irange,  N.J.     U.S.  Pat.  1,102,630,  July  7,  1914; 
date  of  appl..  May  14,  1909. 

F.iBMiLDEHYDE  compound,  having  the  formula 
"H,0)„ — where  n  is  less  than  4— is  heated  at  a  tempera- 
ire  not  exceeding  350=  F.  (177°  C.)  with  an  anhydrous 
sible  phenol  resin,  for  a  length  of  time  sufficient  to  cause 
■mplete  hardening.  The  proportions  of  the  two  reacting 
"dies  are  determined  by  ascertaining  the  amount  of  free 
wnol  in  the  phenol  resin  and  calculating  the  amount  of 
rmaldehyde  compound  necessary  for  complete  combina- 
»n  to  form  a  hard  infusible  resin. — E.  W.  L. 

fastie  composition  [for  sound  records]  and  method  of  m/iking 
mm*.  J.  \V.  Avkworth.  Assignor  to  Condensite  Co.  of 
America.  East'  Orange,  N.J.  U.S.  Pat.  1,102.631. 
1'ily  7.  1914  ;  date  of  appl.,  Aug.  6.  1910. 

it  composition  is  composed  of  a  filling  body,  consisting 
a  hard,  infusible,  final  phenol-methyrene  condensation 


Plastic  phenolic  condensation  product  and  process  for  making 
same.  J.  \Y.  Aylsworth,  Assignor  to  Condensite  ( 'o.  .,f 
America.  Glen  Ridge,  N.J.  I'.s.  Pat.  1,102,634,  July  7, 
1914  j  date  of  appl.,  March  18,  1912. 

An  anhydrous  composition,  infusible,  and  insoluble  in 
alcohol  or  water,  and  plastic  at  high  temperatures,  is 
formed  when  a  fusible  phenol  resin,  a  methyleno-containing 
hardening  agent,  and  benzoic  anhydride  are  heated 
together.  Any  water  evolved  combines  with  the  anhy- 
dride.— E.  W.'L.  . 

Vanish  and  process  of  making  same.  M.  F.  Coughlin, 
Stoughton,  Mass.,  Assignor  to  F.  H.  Kennard,  Newton 
Center.  Mass.  U.S.  Pat.  1,103,266,  July  14,  1914  ;  date 
of  appl.,  Feb.  2,  1914. 

A  solution  of  kino  resin  in  alcohol  of  more    than  70% 
strength  is  mixed  with  a  quantity  of  a  solution  of  sulpl 
pitch  in  alcohol  of  less  than  70%  strength,  sufficient   to 
produoe   a   solution   in   solvent    of   approximately    70'  . 
strength.— E.  W.  L. 

Composition  [Jar  varnish]  containing  sulphite  waste  and 
shtttac.  M.  F.  Coughlin,  Stoughton,  Mass.,  Assignor  to 
F.  H.  Konnard.  Newton  Center.  Mass.  U.S.  Pat. 
1,103,267,  July  14.  1914;  date  of  appl.,  Feb.  2,  1914. 

Thb  composition  consists  of  an  ammoniacal  solution  of 

shellac    together    with    the    solid    constituents    of    waste 

sulphite  liquor. — E.  W.  L. 

Paint ;   Process  for  preparing   a    weatherproof  and    rust- 

preventing .     M-     Brenneisen.     Fr.     Pat.     468,598, 

Feb.  18,  1914.     Under  Int.  Conv.,  Feb.  19,  1913. 

SBB  Eng.  Pat.  4113  of  1914  ;  this  J.,  1914,  652.— T.  F.  B. 

Kauri  and  other  like  gums  ;  PfoOti  and  apparatus  fat  the 

treatment  of .     F.  V.  Raymond.  Mount   Eden.  New 

Zealand.  Eng.  Pats.  18,857,  Aug.  19,  1913.  and 
12,766,  12,768,  12.769,  and  12.7711  of  1914.  dates  of 
appl.,  Aug.  19,  1913.  Under  Int.  Conv..  Sept.  5.  Oct.  .3 
and  18,  1912,  and  Jan.  13  and  June  11,  1913. 

Set:  Ft.  Pat.  462,125  of  1913  ;  this  J.,  1914,  208.— T.  F.  B. 

Varnishes;    Manufacture    of .     H.    Rosenberg.    Port 

Richmond,  Staten  Island,  U.S.A.  Eng.  Pat.  20,401, 
sept.  9,  1913.     Under  Int.  Conv.,  Nov.  4,  1912. 

See  U.S.  Pat.  1,062,419  of  1913  ;  this  J.,  1913,666.— T.F.B. 
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Elastic    plastic     masses;     Manufacture     of .     T.     S. 

Wennagel,   Hamburg,   Germanv.     U.S.   Pat.    1,107,003, 
Aug.  11,  1914.     Date  of  appl.,'.June  3,  1912. 

See  Fr.  Pat.  448,330  of  1912  ;  this  J.,  1913,  438.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Caoutchouc    solutions  ;    Osmotic    properties    and    physical 

constitution  of .     W.  A.  Caspari.     Chem.  Soc.  Trans., 

1914,  105,  2139—2150.  (See  also  this  J.,  1913,  1041.) 
Determinations  of  the  osmotic  pressures  of  solutions  of 
caoutchouc  in  benzene  and  in  light  petroleum  (b.  pt.  80" — 
120:  C),  using  ordinary  white  porous  earthenware  cells, 
the  pores  of  which  were  blocked  with  cold-vulcanised 
caoutchouc,  as  semi-permeable  diaphragms,  showed  that 
the  osmotic  rise  increased  more  rapidly  than  the  con- 
centration. Solutions  which  had  become  less  viscous  by 
keeping  or  by  boiling  gave  a  much  smaller  osmotic  pres- 
sure than  freshly-prepared  solutions  of  the  same  concen- 
tration. This  is  probably  because  a  solution  of  caoutchouc 
consists  of  a  sol-  and  a  gel-phase.  If  the  gel-phase  is 
osmotically  inactive  the  results  obtained  indicate  that  as 
the  concentration  increases,  the  sol-phase  becomes  more 
concentrated  than  the  gel-phase,  and  as  the  viscosity  of 
a  given  solution  decreases  the  sol-phase  diminishes.  The 
gel-phase  in  contact  with  the  diaphragm  (depending  on 
ratio  of  gel-volume  to  sol-volume  in  the  liquid)  may 
however  exert  simultaneously  a  pressure  of  the  same 
character  as  that  which  causes  caoutchouc,  gelatin,  etc., 
to  swell  when  immersed  in  solvents. — T.  C. 

Patents. 

Rubber  ;    Method  of  and  apparatus  for  coagulating . 

F.  \V.  Manson,  London.  From  T.  W.  Donaldson, 
Klang,  Fed.  Malay  States.  Eng.  Pat.  22,302,  Oct.  3, 
1913. 
Smoke  from  the  combustion  of  carbonaceous  material  is 
passed  through  the  latex  in  a  closed  vessel  divided  into 
two  compartments  communicating  at  the  bottom.  The 
smoke  enters  at  the  top  of  one  compartment  and  leaves 
the  other  compartment  through  an  outlet  at  the  top, 
connected  with  a  pump  or  fan. — C.  A.  M. 

Rubber  latex  ;  Treatment  [coagulation]  of .     W.  G.  ten 

Houte  de  Lange,  jun.,  Amsterdam,  Holland.  Eng.  Pat. 
24,342,  Oct.  27,1913. 
Latex  enters,  from  a  containing  vessel,  the  top  of  a  smoke 
chamber,  and  is  delivered  on  to  the  surface  of  the 
uppermost  of  three  superimposed  rollers,  through  a 
perforated  pipe.  The  middle  roller  rotates  in  the 
opposite  direction  to  the  other  two,  and,  by  means  of 
baffle-plates,  smoke  from  an  outside  generator  is  caused 
to  pass,  through  a  controlling  slide-valve,  upwards  between 
and  around  the  rollers  in  a  direction  opposite  to  that  of 
their  rotation.  The  latex  is  partially  coagulated  on  the 
top  roller;  the  uncoagulated  portion  flows  downwards  on 
to  the  middle  roller  where  a  further  portion  is  coagulated  ; 
and  on  the  third  roller  the  remainder  is  coagulated.  In 
this  way  a  separation  or  grading  as  to  quality  is  effected. 
Doors  are  provided  for  the  removal  of  the  sheet  of  rubber 
from  the  rollers  ;  a  vessel  below  the  rollers  for  the  reception 
of  the  serum  ;  and  a  fan  in  the  upper  part  of  the  chamber 
for  the  removal  of  smoke  before  opening  the  doors. 

— E.  W.  L. 

Sponge-rubber ;    Method    of    making .     J.     Huebner, 

Chicago,  I1L  U.S.  Pat.  1,103,359,  Juh  14,  1914  ;  date 
of  appL,  Jan.  25,  1913. 
Rubber  is  mixed  successively,  at  different  intervals,  with 
resin  oil,  zinc  oxide,  turpentine,  flowers  of  sulphur  and 
ammonium  carbonate  ;  the  mass  is  shaped  in  a  mould, 
transferred  to  a  vulcaniser,  and  steam  admitted  at 
intervals  at  successively  higher  temperatures,  until  a 
maximum  of  35  lb.  pressure  is  attained.  This  pressure  is 
maintained  until  the  mass  is  vulcanised. — E.  W.  L. 


Ponlianac  ;      Process    of  treating .      A.    R.    Ellison* 

Brookline,  Mass.     U.S.  Pat.  1,104.744,  Julv  21,  1914' 
date  of  appl.,  Oct.  13,  1909. 

Pontianac  is  agitated  with  a  mixture  of  naphtha,  acetone 
oil  (say,  equal  parts)  and  acetone  (slightly  more  than  one 
part),  and  the  separated  rubber  washed  with  boiling 
water.— C.  A.  M. 

Rubber  substitute  ;  Process  for  mating  a .    C.  Lamberty. 

Fr.  Pat.  468,409,  Feb.   13,   1914. 

See  Eng.  Pat.  20,261  of  1912  ;  this  J.,  1913,  760.— T.  F.  B. 

Process    of    producing     isoprene.     U.S.     Pat.     1.106,290. 
See  XX. 


XV.— LEATHER;  BONE;   HORN;  GLUE. 

Proteins   [gelatin   and  jibrin] ;    Influence  of  certain   non- 
electrolytes  on  the  stalling  of .     M.  fl.  Fischer  and 

A.  Sykes.     Les  Matieres  Grasses,  1914,  7,  4202 — 1204. 

Fibrin  and  gelatin  swell  more  in  acid  solution  than  in 
distilled  water,  but  the  addition  of  any  salt  reduces  the 
degree  of  swelling.  With  non-electrolytes  the  maximum 
dehydrating  effect  is  attained  only  at  high  concentrations, 
but  with  electrolytes  it  is  reached  at  relatively  low 
concentrations  and  there  is  little  increase  in  the 
action  for  each  increase  in  the  concentration.  Sheets 
of  gelatin  of  equal  size  and  weight  were  immersed 
in  water  and  in  solutions  of  different  non-electrolytes, 
and  curves  were  plotted  in  which  the  times  represented  the 
abscissae  and  the  increases  in  weight  the  ordinate*. 
Sucrose  caused  greater  reduction  in  the  swelling  than 
lsevulose  or  dextrose,  whilst  methyl,  ethyl,  and  propyl 
alcohols,  propylene-glycol  and  acetone  had  a  dehydrating 
action  similar  to  that  caused  by  monosaccharides.  In  the 
case  of  fibrin  the  absolute  degree  of  dehydration  was  less 
than  with  gelatin.  At  equal  concentrations  the  effect 
of  sugars,  and  especially  sucrose,  upon  fibrin  was  greater 
than  that  of  the  alcohols.— C.  A.  M. 


Patents. 

Leather  goods;    Processes  for   washing  or  citansing . 

Karplus  und  Herzberger,  Berlin.  Eng.  Pat.  15,932. 
July  10,  1913.     Under  Int.  Conv.,  July  11,  1912. 

See  Ger.  Pat.  267,659  of  1912  ;  this  J.,  1914,  365.— T.  F.  B. 

Skins  and  hides  ;   The  degreasing  of .     S.  L.  J.  FilV'l, 

Lyons,  France.  Eng.  Pat.  26,359,  Xov.  17,  1913. 
Under  Int.  Conv.,  Xov.  18,  1912. 

See  Fr.  Pat.  462,280  of  1912  ;  this  J.,  1914,  326.— T.  F.  E 


XVI.— SOILS  ;  FERTILISERS. 

Soils;  Determination  of  the  lime  requirements  of- — 
H.  B.  Hutchinson  and  K.  MacLennan.  Chem.  Bews 
1914,  110,  61—62. 

Fbom  10  to  20  grms.  of  the  soil  are  treated  in  a  bottle  wit' 
300  c.c.  of  approximately  A/50  calcium  bicarbonate 
solution,  the  air  in  the  bottle  is  displaced  by  carbon  dioxidi 
and  the  mixture  shaken  for  3  hours.  The  solution  i«  tfw 
filtered,  and  150  c.c.  of  the  filtrate  are  titrated  with  A  I 
acid,  using  methyl  orange  as  indicator.  The  different 
between  this  titration  and  the  titre  of  the  calciur 
bicarbonate  solution  is  taken  to  represent  the  araoun 
of  calcium  carbonate  absorbed  by  the  soil.  The  cakiu' 
bicarbonate  solution  is  prepared  by  suspending  an  exce- 
of  calcium  carbonate  in  water,  saturating  with  carbc 
dioxide,  filtering,  and  diluting  the  filtrate  with  one-thii 
of  its  volume  of  water. — W.  P.  S. 
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Cl.   XVII— SUGARS;    STARCH!-     CI   MS 


■         i   manuring  experiments,   1912    13.      <'.  M.  Hutch il 
anil  S.    Milligan.     Agric.    Rcseirch    Inst.,    Pusa,    India. 

Hull.  N...  40.      I'Jl  l. 

i>  trials  and  laboratory  experiments  wore  made  with  a 
grwii  manure  obtained  from  crops  of  Crotalaria  juneen 
(unn  hemp)  in  Pusa  Roil.     The  general  result  of  tin-  Geld 

-  was  that  no  advantage  accrued  to  the  succeeding 
crop  from  the  previous  green  manuring.  In  the  labora- 
tory experiments  the  optimum  moisture  content  of  the 
•oil  for  nitrification  was  IS",,.  i.e..  with  soil  three-eighths 
saturated  ;  under  tins  condition  67-8%  of  the  nitrogen 
of  the  manure  was  nitrified  in  s  weeks.  The  optimum 
depth  for  burial  varied  with  the  age  of  the  plant  and  also 
with  the  aeration  and  moisture  of  the  soil,  the  more  mature 
plant  requiring  to  be  buried  nearer  the  surface.  The  biologi- 
cal  activity  of  the  soil  was  tested  by  the  am  innt  of  carbon 
dioxide  formed  per  day  ;  the  addition  of  the  green  manure 
increased  the  carbon  dioxide  about  10  times,  and  tho 
addition  of  a  fertiliser,  such  as  superphosphate  or  bono 
meal,  to  the  green  manure,  still  further  increased  the 
evolution.  Indications  were  obtained  that  the  first  stages 
of  decay  of  the  green  manure  were  brought  about  mainly 
by  fungi. — J.  II.  J. 


Fertilisers  for  grape*  :    A  test  of  commercial .     U.   P. 

Hcdrick  and  F.    E.   Gladwin.     Xew  York  Agric.   Exp. 
.  Bull.  381,  March    1914.  201—230. 

The  treatment  consisted  in  annual  applications  of  nitrogen 
in  the  form  of  sodium  nitrate,  dried  blood  and  cottonseed 
meal,  of  phosphorus  as  acid  phosphate  (superphosphate), 
if  potassium  as  potassium  sulphate,  and  of  lime.  Nitro- 
genous fertilisers  had  a  marked  beneficial  effect  upon  the 
yield  and  quality  of  the  fruit,  leaf  and  wood  growth,  whereas 
lime  had  no  effect,  and  phosphorus  and  potassium  so 
little  that  the  use  was  not  profitable  To  restore  a  failing 
vineyard,  the  steps  required  in  the  usual  order  of 
importance,  are  to  secure  a  good  drainage,  control 
insects  and  fungi,  improve  the  tillage  and  general 
care,  apply  such  fertilisers  as  may  be  found  lacking, 
nitrogen  being  probablv  most  frequently  the  element 
needed.— B.  N. 


Calcium  cyanamide  [nilrolim]  ;   Action  of  carbon  dioxide  on 

crude .     C.    Manuelli.     Annali    Chim.    Appl.,    1914, 

1,  493 — 494. 

Sour,  of  the  difficulties  met  with  in  the  use  of  nitrolim 
as  a  fertiliser  have  been  attributed  to  the  presence  of  free 
lime,  and  it  has  been  suggested  that  the  latter  might  be 
converted  into  carbonate  by  substituting  carbon  dioxide 
for  nitrogen  in  the  furnace  during  the  cooling  of  the 
nitrolim.  In  two  experiments  in  which  nitrolim  was 
cooled  from  800'  to  480s  C.  in  1  hour  and  from  8003  to 
•500°  C.  in  one  hour  in  a  current  of  carbon  dioxide,  there 
were,  however,  losses  of  12°0  and  29°0  respectively  of  the 
total  nitrogen  of  the  nitrolim. — A.  S. 


Patents. 

Soil  or  rock*  impervious;    Process  for  making .     A. 

Abraham.  Liene.  Belgium.  Eng.  Pat.  4805,  Feb.  24, 
1914.  Under  Int.  Conv.,  Feb.  26.  1913.  Addition 
to  Eng.  Pat.  10.478.  May  2.  1912  (this  J.,  1912.  653). 

W  atir  or  other  inert  liquid  is  introduced  into  the  soil,  etc. 
between  the  two  reacting  solutions,  in  order  to  prevent 
premature  interaction. — C.  A.  M. 


Fertilizers  and   method   of  preparing   same.     F.    Hodson, 

Nottingham.  Eng.  Pat.  13,840,  Nov.  20,  1913. 
Ijxe  obtained  by  burning  limestone  in  a  kiln  is  slaked 
with  an  excess  of  water,  and  the  lime  paste  dried  in  a 
heated  chamber  with  open  top,  into  which  steam  at  20  lb. 
pressure  is  blown.  The  fine  powder  thus  obtained  may  be 
ipplied  direct  or  in  admixture  with  other  fertilisers. " 

— E.  W.  L. 


Jfomsre*.     I..   I>    Wilson,  On  H  Shelford,  Oambt      Bng 

Pats.  19,102,  Aug.  22,  1913,  and  2167,  Jan   27,  1914 
\Umhks  are  prepared  in  the     »vi  "  ,,r  "  drj  "  way  from 
limestone   and  or   one   or   more   of   the   matei 

plaster  of  Paris,  oil-oake,  wood,  bone  ashes,  .,, r   m,,r.. 

salts  of  manganese,  and  sugar  or  molasses. — W.  K.  V.  P. 

Calcium  cyanamide  ;    Method  of  ami  apparatus  far  granu- 

luting .     Kim.   Pat.    i.".,71.'t,  duly  8,    1913. 

A  r.iSTK  of  finely  ground  calcium  cyanamide  and  wal 
fed  through  a  hopper  containing  a  stirrin.  n  to 

the  surface  of  a  rotating.  Anted  cylinder,  which  is  hi  i 
to  about  '.i">  C,  preferably  by  means  of  steam  A  -raper 
fitted  with  teeth,  engaging  with  the  grooves  of  the  cj  linden, 
removes  the  material  in  a  form,  in  which  it  hardens  in 
about  half  an  hour,  and  the  hopper  is  given  a  tran-'. 
movement  relatively  to  the  grooves  in  the  cylinder,  ho  as. 
to  spread  the  material  evenly  over  its  surface. — 0.  R, 

Fertilizers;    Apparatus  for  use  in  the  production  of . 

G.  Herrmann.  Braunschweig,  Germany,  and  \V.  .1. 
Fraser  and  Co.,  Romford,  Essex.  Eng.  Pat.  17,594 
July  31,  1913. 

A  closed,  externally-heated,  horizontal,  cylindrical  vessel 
adapted  to  rotate  about  a  series  of  fixed  helical  blades  by 
means  of  which  the  raw  material  (shoddy,  u.i~r,  leather, 
etc.),  under  treatment  is  first  disintegrated  and  then  dis- 
charged by  rotation  in  successively  opposite  directions. 
The  process  is  conducted  under  pressure,  steam  and  acid 
being  introduced  axially  into  the  receptacle. — W.  K.  I".  1". 

Manure  ;    System  for  producing  efficient  fermentation   of 

.     G.    Beccari.    Florence,    Italv.     Ens:.    Pat.    2998, 

Feb.  5.  1914.  Addition  to  Eng. "Pat.  7496,  April  2, 
1912  (this  J.,  1912,  787). 

Modification's  and  alterations  in  the  process  {loc.  cit.) 
are  described.  The  condensing  tower  is  provided  with 
horizontal  tubes  connected  with  chambers  forming  two 
sides  of  the  tower  and  filled  with  water  ;  the  latter  circu- 
lates through  the  tubes.  Cold  air  may  be  circulated 
through  the  tubes  instead  of  water.  The  ammoniacal 
liquid  collecting  on  the  surface  of  the  tubes  is  led  to  a 
concentrating  apparatus  adjacent  to  the  tower.  Tubes,  or 
thermo-siphons,  are  placed  in  the  manure  pit  and  serve  to 
supply  a  current  of  hot  air  for  heating  surrounding  objects 
(incubators,  hot-houses,  etc.)  since  the  fermenting  manure 
frequently  attains  a  temperature  exceeding  651  C. 

'  — w.  p.  s. 

Fertiliser  and  process  of  making  the  same.  G.  H.  Benjamin, 
Xew  York.  U.S.  Pat.  1.105,607,  Aug.  4,  1914;  date 
of  appl.,  May  23,  1912. 
LlosocKii.ri.osE  is  subjected  to  the  action  of  a  hydro- 
lysing  acid,  and  the  resulting  mixture  of  lignoccllulose  and 
calcium  sulphate  is  divided  into  three  parts.  One  portion 
is  burnt  so  that  an  ash  is  obtained  free  from  organic 
matter  ;  a  second  part  is  carbonised  to  obtain  amorphous 
carbon,  ash  and  a  calcium  compound  ;  the  third  portion  is 
mixed  with  ammonia,  nitrates  and  phosphates  and  the 
three  portions  are  finally  mixed  together. — B.  X. 

Manure  ;     Process    for   producing   efficient  fermentation   of 

.     G.  Beccari.     First  Addition,  dated  Jan.  2s.  1914. 

toFr.  Pat.  442.220.  April  5,  1912. 

See  Eng.  Pat.  2998  of  1914  ;  preceding.— T.  F.  B. 


XVH.-SUGARS  ;  STARCHES  ;  GUMS. 

Sugar  production  of  Argentina  in   1913.     Board  of  Trade 
"  J..  Sept!  10.  1914.     [TR.] 

The  quantity  of  sugar-cane  crushed  in  the  Argentine  in 
1913  was  3,131,018  metric  tons,  as  compared  with  2,121.."i 
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metric  tons  in  1912.  The  quantity  of  sugar  manufactured 
was  276,140  metric  tons  in  1913,  as  compared  with  147.24!i 
metric  tons  in  the  previous  year.  The  percentage  of 
sugar  to  the  cane  crushed  has  risen  from  6-9  in  1912  to 
8-8  in  1913  ;  in  one  factory  in  Tucuman  the  yield  was 
11  per  cent.,  and  in  a  factory  in  Jujuv  it  was  90o.  This 
improved  yield  is  attributed  to  better  climatic  conditions, 
better  cultivation,  and  improved  methods  of  manufacture. 
During  the  jeer  38  mills  were  in  operation,  whilst  four 
were  idle.  Of  the  active  mills  27  were  in  the  province  of 
Tucuman. 

Kedttcing   sugars;    Behaviour  of in   the   manufacture 

of  cane  sugar.     H.  Pellet.     Intern.  Sugar  J.,  1914.  16, 
359—362. 

At  every  period  of  its  growth,  the  sugar  cane  contains 
reducing  sugars  :  in  the  mature  plant  the  quantity  is 
least  at  the  base  and  greatest  at  the  top  of  the  stalk. 
The  juice  from  the  internodes,  which  is  the  softest  part, 
contains  more  reducing  sugars  than  that  from  the  nodes  ; 
hence  the  glucose  ratio  of  the  juices  from  the  second  and 
third  crushinss  is  higher  than  that  of  the  juice  from  the  first 
crushing.  The  quantity  of  reducing  sugars  in  the  mixed 
juice  is  sometimes  increased  by  the  decomposition  of  the 
cane  after  cutting,  and  before  passage  through  the  mill,  to 
an  extent  which  is  variable  with  the  variety  of  cane,  the 
temperature,  and  the  time  of  keeping.  The  glucose  ratio 
of  the  initial  juice  may  be  with  good  cane.  1-5 — 2-0  :  with 
ordinary  cane,  3 — 5  ;  with  poor  cane,  6 — 8  ;  and  with 
decomposed  cane,  12%.  Ordinary  defecation,  with  or 
without  sulphitation,  does  not  appreciably  modify  the 
amount  of  reducing  sugars  ;  carbonatation,  on  the  other 
hand,  eliminates  15— 40°o.  During  the  operations 
previous  to  evaporation  the  quantity  of  reducing  sugars 
either  increases  or  remains  constant,  and  after  concentra- 
tion the  syrup  does  not  contain  more  reducing  sugars  than 
the  thin-juice  from  which  it  originated,  provided  that  the 
rapidity  of  the  operation  is  sufficient  ;  it  cannot  contain 
less  (this  J.,  1914,  495).  In  the  sugars  exported  and  in 
all  the  molasses  produced  it  is  impossible  to  find  less 
reducing  sugars  per  100  of  cane  than  enters  with  the  juice 
sent  to  the  evaporators.  The  glucose  ratio  of  the  molasses 
varies  very  considerably,  depending  upon  the  quality  of 
the  cane  and  on  the  proportion  between  the  reducing 
sugars  and  the  non-sugars. — J.  P.  O. 

Sucrose  losses;  Determination  of  the  — — during  evapora- 
tion and  boiling.  C.  H.  A.  Zimmermann.  Intern. 
Sugar  J.,  1914,  16,  383. 

Dcrixg  manufacture  the  amount  of  sulphates  in  solution 
always  remains  constant,  and  in  order  to  indicate  the 
sucrose  lost  by  inversion  it  is  recommended  that  the  ratio 
of  sucrose  to  soluble  sulphated  ash  should  be  employed. 
The  true  sucrose  content  of  the  mill  juice,  syrup,  and 
massecuite  is  determined  by  double  polarisation ;  while 
the  soluble  sulphated  ash  is  determined  by  ascertaining 
the  total  ash  by  sulphating  in  the  usual  manner,  and 
deducting  the  lime,  silica,  iron  and  alumina  obtained  by 
precipitation  with  ammonium  oxalate  solution  containing 
ammonia,  this  precipitate  being  treated  with  sulphuric  acid 
and  incinerated  previous  to  weighing.  In  an  example 
given  the  ratios  were  as  follows  :  mill  juice,  33-87  ;  syrup, 
33-55  ;  and  massecuite,  32-77,  which  figures  denote  that 
there  was  a  total  decrease  in  the  ratio  of  110,  correspond- 
ing to  a  loss  of  3-24%  of  the  sucrose  originally  present  in 
the  mill  juice. — J.  P.  0. 

Double  polarization  method  (of  determining  sucrose  in  cane 

products)  ;  Use  of  zinc  dust  in  the .     W.   E.  Cross. 

Intern.  Sugar  J.,  1914,  16,  357—358. 

For  the  decolorisation  of  the  inverted  solution  in  the 
double  polarisation  method  of  determining  sucrose  in  cane 
products  the  use  of  zinc  dust  is  recommended,  the  amount 
added  being  0-2 — 0-5  grm.,  and  the  action  continued  for 
2-5 — 20  minutes.  This  reducing  agent  may  also  be 
advantageously  added  previous  to  the  inversion,  especially 
in  the  analysis  of  cane  molasses,  much  lighter  coloured 
solutions  being  thus  obtained. — J.  P.  O. 


Bagasse    and    molasses;     Utilisation    of .     N.    Deerr. 

Report  of  the  Committee  on  Manufacture  of  Sugar  and 
Utilisation  of  By-products.  Hawaiian  Sugar  Planters 
Association.  1913.  Intern.  Sugar  J.,  1914, 16,378 — 382. 
Ih  Hawaii  there  may  be  a  surplus  of  bagasse  amounting 
to  9-5  per  100  of  cane  over  the  amount  used  for  ra 
steam  for  the  engines,  juice-heaters,  evaporators,  and 
vacuum  pans.  It  is  suggested  that  this  quantity  might  pro- 
fitably be  utilised  as  fuel  for  the  distillation  of  spirit 
fermented  from  molasses  (from  1  lb.  of  which  it  was 
found  that  0-212  lb.  of  absolute  alcohol  could  be  obtained) ; 
for  the  concentration  in  the  distillery  of  the  spent  wash 
to  be  subsequently  employed  as  manure ;  for  paper 
manufacture ;  and  for  pumping  outside  the  factory, 
preferably  using  internal  combustion  engines. — J.  P.  0. 

Starch  and  maltose  :  Action  of  cold  concentrated  hydrochloric 

acid    on, .      Velocity    of    hydrolysis    of    starch    and 

maltose  by  cold  concentrated  and  fuming  hydrochloric 
arid.  A.  J.  Daish.  Chem.  Soc.  Trans.,  1914.  105. 
2053—2073. 

When  dextrose  is  dissolved  in  fuming  hydrochloric  acid  its 
specific  rotatory  power  rises  within  a  few  minutes  to  a  high 
value  dependent  on  the  concentration  of  the  acid  ([o]p= 
about  115°,  95-55  and  63-61°  for  1—2%  solutions  in  acids 
of  sp.  gr.  1-210.  1-201  and  1163  respectively;  cp.  Will- 
statter  and  Zechmeister,  this  J.,  1913,  822)  and  remains 
nearly  constant  for  several  hours  but  eventually  tends  to 
rise  still  higher.  The  first  rapid  rise  is  probably  due  to 
the  transformation  of  nearly  the  whole  of  the  dextrose 
into  the  a-forni,  which  in  pure  aqueous  solutions  has 
[<i]d  =  H0°  .  The  further  slow  rise  may  be  accounted  for 
by  the  formation  of  a  di-  or  polysaccharide  (isomalt 
see  Friedrichs,  this  J.,  1914,  328),  and  this  is  further 
indicated  by  a  fall  in  the  cupric-reducing  power  of  the 
solutions,  which  becomes  appreciable  after  only  1 — 2 
hours  and  amounts  to  about  7%  by  the  time  the  solutions 
begin  to  turn  yellow  (about  12  hours  in  the  fuming  acid). 
These  evidences  of  synthesis  may  be  observed  in  dextrose 
solutions  of  only  1 — 2%  concentration,  in  ordinary  con- 
centrated acid  (sp.  gr.  1-103).  Applying  these  facts  to 
the  interpretation  of  the  action  of  hydrochloric  acid  on 
starch,  the  author  concludes  that  a  1 — 2%  solution  of 
potato  starch  in  fuming  acid  undergoes  complete  con- 
version into  dextrose  in  5 — 6  hours  at  the  ordinary  tem- 
perature. After  this  time  the  rotation  of  the  products  is 
practically  identical  with  that  of  the  calculated  quantity  of 
dextrose  in  acid  of  the  same  concentration,  whilst  the  value 
found  for  the  reducing  power  is  about  7%  low.  The 
hydrolysis  of  maltose  by  fuming  acid  takes  place  no  more 
rapidly  than  that  of  starch,  so  that  the  former  process 
seems  to  be  the  determining  factor  in  the  rate  of  conversion 
of  starch  into  dextrose,  the  earlier  dextrin-stages  being 
rapidly  passed  through  as  in  hydrolysis  by  taka-diastase 
(see  Davis  and  Daish,  this  J.,  1914,  657).  There  appears 
to  be  no  difference  in  the  course  of  hydrolysis,  as  effected  by 
acids  and  by  enzymes,  except  in  the  relative  velocity  of  the 
different  stages  (see  Fernbach  and  Schoen,  this  J.,  191-. 
402).  Ordinary  concentrated  hydrochloric  acid  converts 
starch  completely  into  dextrose,  but  only  about  one-tenth 
as  rapidly  as  the  fuming  acid.  Acid  of  sp.  gr.  1083 
dissolves  starch  fairly  readily  in  the  cold,'  but  conversion 
into  dextrose  is  extremely  slow  ;  cold  acid  of  sp.  gr.  1049 
has  scarcely  any  solvent  action. 

By  extrapolation  of  the  velocity  curve  representing  the 
hydrolysis  of  maltose  by  hydrochloric  acid,  it  is  calculated 
that  the  value  of  [a]"  for  maltose  in  fuming  acid  of  sp.  gr. 
1-201,  before  any  hydrolysis  has  occurred,  is  157  4°,  and 
in  ordinary  concentrated  acid,  141-0°.  Pure  aqueous 
solutions  of  maltose  which  have  undergone  mutarotation 
probably  contain  a  mixture  of  p-glucose-n-glucoside 
(^ja-maltose),  for  which  [a]D  =  1140,  with  a-glucose-a-gluco- 
side  (aa-maltose),  for  which  [o]n  probably  exceeds  160  . 
In  presence  of  strong  hydrochloric  acid  the  proportion  of 
the  latter  is  increased.  Davis  (this  J.,  1914,  800)  hat 
suggested  that  the  unimolecular  nature  of  the  hydrolysis 
of  maltose  is  masked  owing  to  the  simultaneous  occurrence 
of  three  transformations,  viz.  :  (1)  /9a-malto»e->ao-ni»lt- 
ose  ;   (2)  aa-maltose->a-glueose  (2  mols.) ;   (3)  a-glucose-* 
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•■t  j  in  1 1  >>i  in  m   mixture  of  o-  and  0-gluooae,      In  the  nearly 

iifuti.it  soltitionB  necessary  for  enzymio  actions,  transform- 

.iii. his  ill  and  (.'D  proceed  rather  slowly  and  the  unimole- 

cular  character  of  the  main  reaction  (-'i  is  masked.     When 

us  is  effected  by  fuming  hydrochloi  ic  acid,  however, 

(notion  (I)  is  almost  instantaneous,  the  specific  rotatory 

l«i«.-r  of  the  mall  ise  rising  to  167-4    ;   and  since  the  dex- 

reduced  remainB  chiefly  in  tin-  a-fonn  (sir  abov<  I, 

i  (3)  is  practically  eliminated.     Under  these  oon 

iliiinns  the  author  found   that    the  velocity-constant    of 

hydrolysis    varied    only    from    0-0103    to    0-0106.     With 

ordinary  concentrated  acid,  reaction  (1)  1ms  more  effect, 

ripoe   tin-   equilibrium    mixture    of    ,ia-    and    aa-maltose 

lies  more  nearly  to  that  obtaining  in  pun-  aqueous 

solutions,  and  accordingly  the  author  found  variations  of 

040170  to  0-00186  in  the  velocity  ..instant.     In  the  case  of 

starch  the  number  of  intermediate  products  of  hydrolysis 

•end.  is    the    conditions    more    complex;     working    with 

soluble  starch  and  fuming  acid  the  author  found  veloeitj 

.  .instants  ranging  from  0-0052  in  0-0062  and,  with  ordinary 

titrated  acid,  from  00011 1  to  0-00144.— J.  H.  L. 


v  •  tents  of  the  turnip  and  sugar  beet  plants  ami 

their    biological    detection.     Robert.     Nc<     XlX.t. 


Patents. 

>'«ynr  .-    Process  of  making   superior .     N.   B.   Bach, 

Hodjoherto,  .lava.  C.S.  Pat.  1,104.095,  July  21,  1914  : 
date  of  appl.,  Aug.  4.  1913. 

For  making  white  sugar,  the  cane  juice  is  clarified  by  timing 
old  snlphiting,  the  resulting  juice  being  neutral  and  the 
quantity  of  lime  less  than  that  required  for  complete  liming. 
The  juice  is  filtered,  concentrated,  and  the  thick  juice  limed, 
sulphitod  and  filtered,  the  total  quantity  of  lime  both 
for  thin  and  thick  juices  being  less  than  the  normal  quantity 
required  for  liming. — J.  F.  B. 

Sugar  ;  Device  for  removing from  centrifugal  machines. 

i:.    Lougher,   Papaikou,   Hawaii.     U.S.   Pat.    1,105.4-14. 

July  28,  1914  ;  date  of  appl.,  May  28,  1913. 
A  rotary  support  adjustable  vertically  and  placed  between 
a  pair  of  adjoining  centrifugals,  is  ritted  with  a  horizontal 
.mi  on  which  an  adjustable  carnage  is  mounted.  A  bar 
adjustable  vertically  is  suspended  from  the  carriage,  and 
liears  a  rotary,  dished  disc  cutter  and  a  guard  or  shield 
behind  and  close  to  the  concave  surface  of  the  cutter. 

— L.  E. 

Alfalfa  ;  Manufacture  of  syrup  and  other  products  from . 

Mr.  Rich.  Hot  Springs,  S.D.  U.S.  Pats,  (a)  1,104,135 
and  (b)  1,104,130,  July  21,  1914  ;  date  of  appl..  Nov.  28, 
1911. 

1LFA,  cut  before  it  becomes  fibrous  and  woody,  is 
Martially  cured  in  the  field,  then  subjected  to  artificial 
heat  to  prevent  bleaching,  and  groimd.  (a)  The  product 
is  boiled  with  water,  the  infusion  strained  and  boiled  with 
ilucose  and  a  "  saccharine' syrup."' — J.  F.  B. 

starch  or  starch-containing  materials  ;  Manufacture  of . 

W  and  S.  L.  Elborne,  Peterborough,  Xorthants.  and 
A  \  .  Board,  Liverpool.     Eng.  Pat.  16,997,  July 24,  1913. 

"TiBCH.  e.g.,  cassava  flour  (280  lb.),  is  mixed  with  water 

15  galls.)   and    passed   through    a    J-inch    sieve,    spread 

n   trays   to   a   depth    of   about    2    ins.,    and    placed    in 

t  steam-jacketed  bakers'   oven.     The  oven  is  heated  to 

15    C.  until  practically  all  the  starch  granules  are 

niptured,  the  soluble  starch  being  thus  liberated.     The 

temperature  is  then  lowered  to  say  175°  C.  and  the  material 

partially   dried    for   about    an    hour  in  a  current  of   air, 

Wing  raked  at  intervals  of  10 — 15  mins.  ;  drying  may  be 

•mplcted  by  prolonging  this  treatment  or  by* transferring 

be  material  to  a  steam-heated  floor  on  which  it  is  turned 

■ver  periodically.     The  pure  soluble  starch  thus  obtained 

s  suitable  for  use  in  fermentation  industries  and  for  food 

products.— L.  E. 


i  from  molasses  or  otha 

'  "3 .      An    I..       i    Amlm- 

fabr.     1'V    I'.n.    168,368     Feb.    I.',    lull.     Dndei    Int. 
Conv..  May   ,   ami  i  lot.    16,    l!H3. 

Si  i:  Eng,  I'u     2813  ind  2923  oi  1914  ;  thi    I     19 
767.     T.  I'.  B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Fermentation   of  some   sugars   by    meant   of   Aspergillus 
glaucus,  .no/  some  notes  on  alcoholic  fermentation.     F. 

Traetta-Mosca.  Annali  ('him.  Appl.,  1914,  1,  177—492. 

.1  ipi  rgi II us  glaucus  was  isolated  from  soil  which  had  been 
treated  with  stable  manure  by  cultivation  on  nutrient 
solutions  containing  sucrose,  dextrose,  or  Uevulose.  It 
slow  ly  fermented  solutions  of  these  sugars  with  product  ion 
of  alcohol  and  carbon  dioxide.  After  prolonged  at  tion 
the  solutions  of  dextrose  and  tevulose  became  optically 
inactive;  the  rotatory  power  of  the  sucrose  solution 
diminished,  then  changed  its  sign,  and  the  hcvo. rotation 
first  increased  and  then  remained  approximately  constant. 
From  the  solutions,  after  fermentation,  the  author  isolated 
a  white  crystalline  substance  of  in.  pt.  154'  ( '.  by  extraction 
with  ethyl  acetate.  This  had  the  composition.  C,H,04, 
and  its  properties  indicated  that  it  was  a  7-lactone  of  the 

,  0 
formula,  CH,.C(OH) :  C.CIJ  :  C(OH).CO.  It  was  fer- 
mented by  beet  yeast  with  formation  of  alcohol  and 
carbon  dioxide  and  is  regarded  as  an  intermediate  product 
of  alcoholic  fermentation,  for  which  the  following  scheme 
is  suggested  : — 

1 o , 

i'l!..iili.('liiH)2.(CHOH)3.CH!!OH  ->    CH3.c(OH):C.CH:('(OH).CO  -+■ 
(Lsvulose  hydrate)  "  (compound  isolated  by  author) 

1 o , 

c\H0OH  +  CO.CH  :  C(OH).CO  ->      COOH.CH:C(OIl).COOH  -»■ 
(hydroxymaleic  acid  anhydride)  (hydroxymaleic  acid) 


C02  +  CH3.CO.COOH 

(pyruvic  acid) 


C02  +  CHa.CHO  - 

ildehyde) 


—A.  S. 


Alcohol  supply;  Industrial as  bearing  on  the  drift  of 

chemical  manufactures  to  Germany.  T.  Kolas.  J.  Roy. 
Soc.  Arts,  1914,  62,  863—864. 
An  unsatisfactory  alcohol  supply  is  prejudicial  both  to 
chemical  industry  and  to  laboratory  research.  In  1855 
the  use  of  methylated  spirit  was  permitted  in  this  country, 
and  for  some  years  after,  this  spirit,  of  fairly  good  quality, 
appears  to  have  been  available  for  research  and  manu- 
facturing purposes.  The  author  recommends,  as  a  first 
practical  step,  that  the  sale  of  methylated  absolute  alcohol 
in  small  quantities  should  at  once  be  authorised  by  an 
Order  in  Council ;  abuse  could  be  prevented  by  licensing 
only  one  vendor  in  each  large  town  and  requiring  the 
purchaser  to  give  a  written  order  or  otherwise  disclose  his 
identity.— L.  E. 

[Note  bv  Publication  Committee.— Ordinal;  methylated  spirit 
contains  0-4°o  of  a  light  petroleum  spirit  and  10%  "i  wood  spirit. 
Industrial  methylated  spirit  contains  50o  of  »'<>'<d  spirit  and  no 
petroleum  spirit.  Authority  to  receive  and  use  such  -pint  is 
readily  obtainable  on  application  to  the  Commissioner  ol  1  nstoms 
and  Excise  and  permission  to  »-.■  pure  spirit  Bpecially  denatured 
to  suit  particular  industries  1-  als..  granted  when  the  ordinary  or 
industrial  methylated  spirit  is  unsuitable.] 

Methyl  alcohol  in   spirituous   liquor*;   Detection   of . 

R.  Vivario.     J.  Pharm.  (him..  1914. 10,  145—147. 

THE  alcoholic  liquid  is  treated  with  anhydrous  sodium 
carbonate  and  distilled.  30  grms.  of  the  distillate  (alco- 
holic strength  of  80°.,  I  are  then  boiled  in  a  reflux  apparatus 
for  7  hrs.  with  15  erms.  of  potassium  hydroxide  and  1  grm. 
of  hvdroxvlamine  hydrochloride.  The  liquid  is  freely 
diluted  with  water,  made  distinctly  acid  with  sulphuric 
acid  and  distilled  in  a  current  of  steam.  When  methyl 
alcohol   or  substances   which  yield   it  on    boiling    with 
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alkali  are  present,  hydrocyanic  acid  is  found  in  the  dis- 
tillate. Furfural  should  be  first  removed  by  treatment 
wi'h  m-phenvlenediamine  hydrochloride  or  aniline  phos- 
phate. 5%  of  methyl  alcohol  in  ethyl  alcohol  can  be 
readily  detected. — F.  Shdn. 


Action  of  cold  concentrated  hydrochloric  acid  on  starch  and 
maltose.  Velocity  of  hydrolysis  of  starch  and  maltose  by 
cold  concentrated  and  fuming  hydrochloric  acid.  Daish. 
See  XVII. 

Patents. 

Malting  drums;  Apparatus  for  producing  and  controlling 
moistened  air  in  — ■ — .  L.  Topf,  Erfurt,  Germany. 
U.S.  Pat.  1,104,71",  Julv  21, 1914  ;  date  of  appl.,  Jan.  12, 
1912. 

Air  is  fed  through  the  upper  end  of  a  pipe  terminating 
near  the  bottom  of  a  vertical  air  chamber  :  water  is  sprayed 
from  nozzles  in  the  pipe  to  moisten  and  cool  the  descending 
air.  The  upper  portion  of  the  air  chamber  communicates 
with  a  horizontal  chamber  containing  a  spiral  baffle  and 
having  a  portion  of  its  walls  perforated,  this  perforated 
portion  being  surrounded  by  a  casing.  The  surplus 
moisture  passes  through  the  perforations  and  then  from  the 
casing,  through  a  pipe,  back  to  the  vertical  chamber,  while 
the  moistened  air  passes  into  the  drum. — J.  F.  B. 


Metal  vessels,  beer  casks,  etc.  ;    Process  and  apparatus  for 

treating  the  interior  of .     Wiekiiler-Kupper  Brauerei 

Act.-Ges.,  Elberfeld,  Germany.     Eng.  Pat.  591,  Jan.  8, 
1914.     Under  Int.  Conv.,  Feb.  19,  1913. 

Lacquer  is  applied  over  the  internal  coating  of  tin  in  the 
barrel  and  dried  by  exposing  the  cask  for  several  weeks. 
The  burning-in  of  the  dried  lacquer  is  effected  by  blowing 
hot  compressed  air  through  the  bung-hole  while  the  latter 
is  inverted,  the  cask  being  closely  surrounded  by  a  casing 
in  order  to  retain  the  heat  outside  it.  The  temperature 
of  the  compressed  air  must  be  sufficient  to  melt  the 
layer  of  tin  inside  the  barrel  and  cause  it  to  combine  with 
the  lacquer,  say  250=  C,  and  a  thermometer  placed  between 
the  casing  and  the  exterior  of  the  cask  should  indicate 
about  120°  C.  Gases  and  loose  particles  of  lacquer  are 
driven  out  bv  the  air  through  the  inverted  bung-hole. 

-^J.  F.  B. 


Fermentation;     Process   of  alcoholic .     R.    de    Fazi, 

Rome.  Eng.  Pat.  1335,  Jan.  17,  1914. 
The  saccharine  liquid  is  fermented  with  yeast  previously 
acclimatised  to  ultra-violet  rays,  and  is  continuously 
exposed  to  ultra-violet  rays  during  fermentation.  A 
quantity  of  cellulose  (e.g.,  small  pieces  of  filter  paper), 
equal  to  0-5 — 2%  of  the  sugar,  is  added  to  the  liquid, 
and,  being  carried  up  by  the  carbon  dioxide,  forms  a 
protecting  cover  on  the  liquid. — L.  E. 


Ferment;    Process  of  making  a .      P.   Altenfeld,  New 

York.     U.S.    Pat.    1.105,601,   Aug.   4,    1914;     date   of 
appl.,  Feb.  11,  1913. 

Malt  is  mixed  with  gelatinised  rye  flour,  and  eorn-(maize-) 
flakes  and  sufficient  water  are  added  to  make  a  dough 
which  is  allowed  to  ferment  at  a  low  temperature  for  from 
12  to  IS  hours.— W.  P.  S. 


Distillation.     A.    Woolner,   jun.,   Peoria,    111.     U.S     Pat 

1,104,948,  July  28,  1914  ;  date  of  appl.,  Nov.  3,  1910. 
Fermented  mash  is  heated  for  a  long  time,  with  stirring, 
to  develop  the  flavour,  and  then  distilled.  The  slop  is 
concentrated,  the  vapour  therefrom,  which  is  practically 
free  from  substances  liable  to  injure  the  flavour  of  the 
mash,  serving  to  effect  the  distillation.  The  vapour 
produced  in  distillation  may  be  utilised  to  preheat  the 
mash. — L.  E. 


Malt  extract ;  Process  for  removing  the  bitter  taste  from w 

E.  Cantor.     Fr.  Pat.  468,937,  Feb.  25,  1914.     Under 
Int.  Conv.,  March  6,  1913. 

See  Eng.  Pat.  5025  of  1914  ;  this  J.,  1914,  659.— T.  F.  B. 


Distillery   wash;     Method   of  treating .     G.   Meunier, 

Raab,  Assignor  to  A.  and  E.  Lederer,  Vienna.  U.S. 
Pat.  1,107,175,  Aug.  11,  1914.  Date  of  appl.,  May  17, 
1911. 

See  Fr.  Pat,  417,950  of  1910  ;  this  J.,  1911,  44.— T.  F.  B. 


Manufacture     of    starch    or    starch-containing    materials 
Eng.   Pat.   16,997.     See  XVII. 


Manufacture  of  food  preparations  or  extracts  [from  yeast  and 
blood].     Eng.  Pat.  541.     See  XIXa. 
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Wheat ;     Proximate    a/ialysis    of .     N.    A.    Barbieri. 

C'omptes  rend.,  1914,  159,  431 — 434. 

Twenty  kilos,  of  wheat  (Triticum  turgidum)  were  subjected 
to  the  successive  action  of  various  neutral  solvents.  The 
whole  grains  were  washed  with  distilled  water,  macerated 
for  15  hours  with  chloroform  water,  then  digested  with 
water  at  50° — 60°  C.  until  the  grains  were  soft  but  not 
broken,  and  finally  boiled  with  water  for  an  hour  and 
sifted  to  separate  the  husks  and  embryos  from  the  meal. 
The  solid  fractions  were  treated  with  alcohol  and  the 
various  washings  and  extracts  worked  up.  From  the 
aqueous  liquids  2  grms.  of  a  yellow  colouring  matter, 
"  b'eine,1'  were  obtained  by  extraction  with  chloroform. 
This  is  regarded  as  a  transformation  product  of  chlorophyll. 
It  is  insoluble  in  water,  but  soluble  in  benzene,  carbon 
bisulphide  and  petroleum  ether ;  it  does  not  give  the 
biuret  or  the  acrolein  reaction.  By  dialysis  of  the  aqueous 
extracts  potassium  sulphate  and  monopotassium  phosphate 
were  obtained,  but  no  chlorides  nor  anv  monocalcium 
phosphate.  Extraction  of  the  husks,  embryos  and  meal 
with  ether,  yielded  225  grms.  of  oil,  of  which  211  grms. 
were  insoluble  in  alcohol  and  acetone  and  free  from 
phosphorus,  sulphur  and  nitrogen,  whilst  8  grms.  (con- 
taining 0-221  grm.  P)  were  soluble  in  alcohol  and  a 
and  contained  traces  of  "b'eine,"  palmitin,  oleopalmitin 
and  phosphates.  The  ash  produced  bj'  incineration  of  the 
husks,  embryos  and  meal  consisted  mainly  of  calcium 
sulphate  and  tricalcium  phosphate,  and  was  fret-  fr<i 
carbonates.  From  the  fact  that  the  whole  of  the  phos- 
phorus of  an  ether'extract  of  wheat  is  in  a  form  soluble 
in  acetone,  whereas  lecithin  is  insoluble,  it  is  concluded 
that  the  latter  substance  is  not  present  in  wheat. — J.  H.  L. 

Wheat  bran  ;  The  organic  phosphoric  acid  compound  of . 

R.  J.  Anderson.     J.  Biol.  Chem.,  1914,  18,  441— 146. 
(See  also  this  J.,  1914,  371.) 

The  organic  phosphorus  compound  present  in  wheat  bran 
may  be  separated  into  two  portions  by  treatment  with 
barium  hydroxide.  The  soluble  portion  yields  a  precipitate 
with  lead  acetate,  and  by  repeated  precipitation  with  this 
reagent,  combined  with  intervening  separation  of  the 
lead  as  sulphide  from  the  compound,  a  solution  is  obtained 
which  may  be  concentrated  under  reduced  pressure  to  ;i 
thick  colourless  .syrup.  This  immediately  crystallise* 
to  a  white  solid  mass  when  scratched  with  a  glass  rod. 
The  substance  may  be  re-crystallised  from  dilute  alcohol, 
when  large  colourless  crystals  of  inositol-mou 
phoric  acid,  C6Hi3P09,  are  obtained.  All  the  salts  0 
this  acid,  with  the  exception  of  the  lead  salt,  arc  soluble  "< 
cold  water.  The  alkaline-earth  salts  are  not  precipitated 
by  ammonia,  the  acid  differing  in  this  respect  fr"": 
other  known  organic  phosphoric  acids  as  well  as  (ropi 
ordinary  phosphoric  acid.  Inositol-monophosphoric  acid 
has  no  sharp  m.  pt. ;  when  heated  slowly  it  softens  at 
200°  and  decomposes  at  201°— 202°  C.  Heated  rapidh. 
it  softens  at  188=  and  decomposes  at  190°  C— W.  P.  S 
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fihorus  :  Biochemical  significance  of .      H.  Kincniil. 

\    uo.,    Australia,    1914.     Pharm.   J.,    1914,   93, 
3*>0 

rRAMAN  soils  are  deficient  in  phosphorus,  and  native 
grasses,  the  wood  ol  trees,  and  wheal  have  a  tower  phos- 
phorus content  than  those  grown  in  Europe.  Acclimatised 
iea  contain  more  phosphorus  than  .In  the 
native  grasses  but  less  than  the  same  kind  of  grasses 
grown  in  Europe. — W.  P.  S. 

.    'I'll,  deposit  obtained  by  centrifuging .     U.S.  II. 

Hu.ll.iw.      llrit.    Assoc,   Australia,    1914.      Pharm.   J., 
1914,  93,  350. 

white  deposit  obtained  when  milk  is  centrifuged 
varies  somewhat  in  composition  but  consists  approxi- 
mately ..(  mineral  matters  (chiefly  calcium  phosphate),  S  ; 
Klotose,  19;  caseinogen,  57;  other  proteins,  etc.,  16%, 
The  firsl  portion  of  the  substance  deposited  consists  of 
cellular  material,  the  remainder  of  minute  globules  less 
than  0-001  nun.  diameter.  About  60%  ..I  the  deposit  is 
soluble  in  a  volume  of  water  equal  to  that  of  the  milk 
from  which  it  was  obtained.  The  mineral  content  of  the 
deposit  at  fire!  increases  and  then  decreases  as  the  centri- 
fuging is  continued. — YV.  P.  S. 

Jttfl  .•   Changes  in  III,  character  of ,  during  the  process 

of  cooking.    II.  Masters  and  H.  L.  Smith.    Analyst,  1914, 
39.  347—350. 

BOTTBB-FAT  and  cottonseed  oil,  when  cooked  with 
flour  under  normal  conditions  for  making  pastry,  suffered 

-light  changes  similar  in  character  to  those  which  occur  in 
the  "  blow  ing  "  of  oils.  Except  when  the  pastry  was  very 
thin,  or  over-cooked,  the  ordinary  analytical  constants  of 
the  fat  wire  not  appreciably  affected. — YV.  E.  F.  P. 


—  nnil  its  use  «.*  a  food. 
1014,   159,  450—462. 


The  nutrit 
E.   Maurin.     Comptes   rend., 

-  the  protein  substance  obtained  from  bones  after 
the  removal  of  mineral  matters  by  treatment  with  hydro- 
chloric acid,  contains  from  16  to  18%  of  nitrogen  and  about 
4°„  of  calcium  phosphate  and  carbonate.  It  may  be 
prepared  in  the  form  of  a  stable  powder  and  forms  a 
raluable  food  material. — W.  1'.  S. 

Bengal  beans,  n   new   fodder.     H.   S.   Shrewsbury.     Bull. 
Dept.  Agric.  Trinidad  and  Tobago,  1914, 13, 194—195. 

A  sample  of  Bengal  beans,  Stizolobium  aterrimum,  con- 
nine.!:  water.  120;  fat,  3-5;  proteins.  29-8;  crude 
fibre,  6-2  ;  carbohydrates,  44-3  ;  ash,  4'2%.  The  beans 
from  a  closely  related  plant.  .S.  niveum,  possess  toxic 
properties  and  cause  vomiting  and  purging,  but  no  evidence 
was  found  of  injurious  glucosides,  saponins,  alkaloids. 
vegetable  ptomaines  or  toxalbumins  in  the  Bengal  beans. 
1  ceding  experiments  with  the  beans  did  not  produce  any 
abnormal   symptoms   in   animals.— VV.  P.  S. 

Turnip  am!  sugar-beet  plants,  etc.  :    Xeir  constituents  of  the, 

and  tin  ir  biological  detection.      ¥..    R.  Robert.      Z. 

leut.  Zuckerind.,  1914,  3S1— 396. 

The  following  method  serves  for  the  detection  of  certain 
toxic  substances  sometimes  present  in  cattle  fodder,  e.g., 
ricin  (a  constituent  of  castor  seeds)  and  saponin  : — Fresh 
venous  blood  from  a  rabbit  or  guinea-pig  is  stirred  with  a 
wooden  rod  for  several  minutes  to  separate  the  fibrin,  and 
then  strained  through  unsized  gauze.  The  suspension 
of  corpuscles  thus  obtained  (or  the  pulpy  mass  which 
separates  when  the  liquid  is  left  to  stand  or  centrifuged) 
is  diluted  50— 100-fold  with  isotonic  (0-9%)  salt  solution, 
and  5  ..c.  of  the  diluted  suspension  are  placed  in  each 
of  a  series  of  7  test-tubes.  Five  c.e.  of  the  salt  solution  are 
then  placed  in  the  first  and  last  tubes  of  the  series,  and 
sing  quantities  of  a  solution  (in  0-9%  salt  solution) 
1  the  t"xie  substance  are  placed  in  the  intermediate  tubes 
i  .  the  contents  of  these  tubes  being  made  up  to 
10  c.c.  with  salt  solution  :  each  tube  is  gently  shaken  and 
left  for  half  an  hour.  The  contents  of  the 'first  and  last 
lubes  then  exhibit  a  uniform,  opaque,  red  colour,  and  on 


filtration,  yield  an  opaque  r.-,i  liquid  without  II  on 

the  tilter.     The  contents  ol  the  intormedi  \V    I 
exhibit  either  agglutination  oi   hannolj  a  i  ol   bhi    bl 

corpuscles.     If     agglutination     ooours,     th 

partiolea   maj    be  separate. I    bj    nitration,   a   i 
BJtrate   being   obtained.     Tins   agglutination    is   effeoti  I 
bj    a   number   ..f   non  toxic    plant    Bubal  un  i      I  tlOV  D 
phiisins  (occurring  in  beaus.  pi  a  .  lentils,  retoh,  earth  n 
thorn  apples,  eta)  and  by  two  Btrongly  to 

1 1.  in  and  abrin  (the  latter  inning  in  wild   liquorii 

llicmc .lysis  is  effeoted   by  numerous    anbatani and  of 

those  which  occur  in  higher  plants,  the  saponins  are  th  ■ 
most  important.  Whilst  some  saponins  are  toxio,  others 
are  found  in  various  edible  plants  am!  must   be  p 

valuable  from  the  dietetic  standpoint  ;    thus  the  sugar 
beet  and  turnip  each  contain  a  neutral  ami  an  acid  saponin, 
and  the  mangold  wurzel  ami  spinach  also  contain  Bapoi 
It   is  not   therefore  justifiable  to  prohibit    111.lH.11111111at.lv 

th.-  use  of  saponins  for  imparting  head  n  I  lining  power  t.. 
aerated  beverages. — L.  E. 

Patents. 

Butter  and  the  like ;  Apparatus  for  testing  [determining  « 

content    of] iy    weighing.      P.   Altmann,    Berlin. 

Eng.  Pat.   16,681,  Julv  21,  1913.     Dnder  Int.   l 
July  20,   1912. 

A  definite  weight  of  the  butter  is  placed  in  a  .up  attached 
to  one  arm  of  a  small  scale  ;  the  cup  and  its  contents  are 
then  heated  until  all  the  water  has  been  removed,  and 
the  cup  is  replaced  on  the  scale  ;  a  pointer  attached  to  tie- 
other  arm  of  the  scale  indicates,  on  a  graduated  quadrant, 
the  loss  of  weight,  i.e.,  the  percentage  of  water  present. 
(Reference  is  directed  to  Eng.  Pats.  4019  of  1  S77  and  1  I .  !•".-' 
of  1889.)— W.  P.  S. 

Milk;    Preservation   of  desiccated .    T.    Boberg.    X. 

Testrup,     and     Techno  Chemical     Laboratories     Ltd., 
London.      Eng.  Pat.  17,077,  July  25.  1913. 

Mir.K  powder,  prepared  by  spraying  partially  concentrated 
milk  into  air  heated  to  120°  C.,  is  filled  into  tins,  the 
residual  air  in  the  tins  being  expelled  by  means  of  a  current 
of  carbon  dioxide.     The  tins  are  then  sealed. — \V.  P.  S. 


31 eat ;      Process     of     preserving .      1!.      R,      Cobb, 

Tcxarkana.   Ark.      Eng.    Pat.    21,112,   Sept.    18,    1913. 
Under  Int.  C'onv.,  Sept.  20,  1912. 

Strips  of  meat  are  immersed  in  a  hot  solution  prepared  by 
heating  saturated  sodium  chloride  solution  to  200°  F. 
(93°  C.)and  adding,  for  every  100  lb.  of  meat  to  be  treated. 
8  lb.  of  sodium  chloride,  4  lb.  of  sugar,  and  I  or.  ea 
potassium  nitrate,  ground  black  pepper,  and  borax. 
After  the  meat  has  been  placed  in  the  solution,  t  be  Utter  is 
boiled  for  lOmins.,  the  strips  of  meat  being  I  ben  fci  rasl 
to  a  receptacle  together  with  a  quantity  of  the  hot  solution 
sufficient  to  cover  them. — YV.  P.  S. 


Food  preparation.?  or  crtract*  ;   Manufacture  nf [from 

a-  •  i at  and  blood].  E.  Krause,  Steglitz,  Germany.  Eng. 
Pat.  .541,  Jan.  8,  1914.      Under  Int.  Con  v.,  Feb.  1-'.  1913. 

A  mixture  of  yeast,  salt,  and  blood  is  submitted  to  peptic 

digestion,  then  boiled,  filtered,  and  the  filtrate  concentrated 

to  a  suitable  consistence. — W.  P.  S. 

Lactic  food    products  ;     Composition  for    producing . 

YV.    J.    Mellersh-Jackson,    London.     From    C.     1>.    A. 

Hansen,  Copenhagen.  Eng.  Pat.  1169,  Ian.  15,  1914. 
One  part  by  weight  of  dried  milk  is  mixed  with  1  part  of 
a  compound  prepared  by  incorporating  10  gnus,  of  rennet 
powder  and  57  grms.  of  calcium  hypophosphite  with  32  lb. 
of  powdered  sugar  ;  solutions  of  flavouring  substances  and 
a  binding  material  may  be  added  before  the  addition  of 
the  sugar.  A  firm  curd  is  produced  within  a  few  minutes 
when  3-5  oz.  of  this  mixture  is  treated  with  1  pint  of  water 
at  100°  F.  (38°  C).  The  proportion  of  rennet  employed 
may  be  varied. — YV.  P.  S. 
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Soy-milk  product  and  process  of  making  the  same.  J. 
Monahan  and  C.  J.  Pope.  Oshkosh,  Wis.  U.S.  Pat. 
1,104,376,  July  21,  1914  ;   date  of  appl.,  July  28,  1913. 

Soya  beans  are  emulsified  with  the  addition  of  sodium 
bicarbonate  and  •oeonut  oil,  the  emulsion  is  separated 
from  the  solid  portion,  heated,  filtered,  the  filtrate  is  mixed 
with  malt  extract  and  evaporated  to  dryness  under  reduced 
pressure. — W.  P.  S. 

Flour  ;  Dry-shortening .     A.  W.  Estabrook  and  H.  E. 

Weaver,  Kansas  City,  Mo..  Assignors  to  The  Larabee 
Flour  Mills  Co.,  Hutchinson,  Kans.  U.S.  Pat,  1,105,638, 
Aug.  4,  1914  ;  date  of  appl.,  Aug.  4,  1913. 

Flour  is  mixed  with  powdered  stearic  acid  and  gas- 
producing  materials. — W.  P.  S. 

Seed-grain;    Treatment  of .     H.  E.  Frv,   Dorchester, 

Assignor  to  C.  E.  De  Wolf,  London.  U.S.  Pat.  1 ,106.039, 
Aug.  4,  1914  ;  date  of  appl.,  Oct.  10,  1913. 

The  grain  is  immersed  in  a  solution  containing  nitric  acid 
and  a  current  of  electricitv  is  passed  through  the  same. 

— W.  P.  S. 


Manufacture     of    starch     or     starch-containing     materials. 
Eng.  Pat.  16,997.     Sec  XVII. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Water  supplies ;    Purification   of  public .     C.   H.   R. 

Fuller.     Applied  Science  (Toronto),  1914,  9,  61—73. 

Sedimentation. — Quiescent  subsidence  in  a  reservoir  for  a 
suitable  time  is  largely  used  as  a  preliminary  to  subsequent 
treatment.  At  Cincinnati  it  was  observed  that  in  a  reser- 
voir of  160  million  gallons  capacity,  a  subsidence  of  10  hrs. 
removed  48%  of  the  suspended  matter,  a  subsidence  of 
on©  day  62%,  two  days  68%,  3  days  72%,  and  4  days  76%. 
In  some  cases  coagulants  are  added  to  the  water  entering 
the  reservoir,  in  which  case  the  reservoir  is  worked  on  the 
continuous  flow  system.  The  most  widely  used  coagulent 
is  aluminium  sulphate,  the  quantity  required  depending 
on  the  amount  and  character  of  the  suspended  matter. 
In  Saskatoon  where  the  suspended  matter  varied  from 
130  to  400  parts  per  million,  0-28 — 1-52  grains  of  aluminium 
sulphate  were  added  per  gallon.  Another  coagulant  is  a 
mixture  of  ferrous  sulphate  and  milk  of  lime,  which  gives 
good  results  when  the  alkalinity  of  the  water  is  low. 

Filtration. — The  effluent  from  the  sedimentation  reser- 
voir is  filtered  through  sand,  either  by  the  slow  or  rapid 
system.  At  Toronto,  a  modern  slow  sand  filtration  plant 
has  been  erected  recently,  in  which  the  rate  of  filtration 
is  6  million  gallons  per  acre  per  day.  The  twelve  filters 
are  covered  in,  and  are  each  0-8  acre  in  area.  The  filtering 
material  consists  of  a  bottom  layer  of  7  in.  of  gravel, 
1 — 2  ins.  diameter,  a  second  layer  2-5  ins.  deep,  of  §-  to 
1-inch  gravel,  and  a  top  layer  of  2-5  ins.  of  sand  of  |-inch 
diameter.  In  mechanical  or  rapid  sand  filters,  the  rate  of 
filtration  is  over  100  million  gallons  per  acre  per  day,  and 
the  filters  may  be  either  open  or  closed.  The  water  is 
always  treated  with  a  coagulant  previously,  and  the 
deposit  on  the  surface  of  the  sand  is  removed  by  reversing 
the  flow  of  water,  the  cleaning  process  taking  a  few  minutes 
only.  The  reduction  in  the  number  of  bacteria  is  99%. 
The  total  cost  of  the  rapid  filter  operation  is  about  10 
dollars  per  million  gallons. 

Sterilisation. — The  most  general  reagent  used  is  bleaching 
powder  in  quantity  sufficient  to  give  0-25 — 0-6  part  of 
available  chlorine  per  million.  To  remove  the  taste  which 
is  usually  imparted  to  the  water,  either  1-2  lb.  of  sodium 
sulphite  or  0-5  lb.  of  sodium  thiosulphate  is  added  for  each 
pound  of  bleaching  powder.  Care  must  be  taken  not  to 
add  either  of  these  until  at  least  10  mins.  after  the  addition 
of  the  bleaching  powder,  to  allow  time  for  sterilisation. 
Another  sterilising  agent  used  in  Europe  is  ultra-violet 


light.  For  this  process  the  water  must  always  be.  rendered" 
clear  by  filtration  and  may  then  be  passed  at  a  rate  of 
130,000  gallons  per  d  y  through  the  rays  from  a  one 
h.p.-lamp.  The  best  lamp  is  called  the  pistol  lamp  and 
is  U-shaped,  the  two  limbs  being  very  close  together  and 
enveloped  by  a  two-inch  quartz  tube.  A  current  of 
500  volts  and  3  amperes  is  used.  The  lamp  is  situated  in  a 
channel  and  the  water  is  passed  through  in  such  a  way  us 
to  keep  it  under  the  influence  of  the  light  as  long  as  possible^ 

—J.  H  J. 

Nitrites    [in     iratcr,     etc.];     Fresenius'   method   for    deter* 

mining    small   quantities    of ,    and    its   sen-^'t: 

compared  with  the  m-phenylenediamine  reaction.  E.  A. 
Letts  and  F.  W.  Rea.  Analyst,  1914,  39,  350—352. 
(See  also  this  J.,  1914,  570.) 

In  using  the  zinc-iodide-starch  method  of  Fresenius 
["  Quant.  Anal.,"  vol.  ii.,  7th  ed.  (English)],  better  ri-sults 
were  obtained  with  4  c.c.  of  the  reagent  and  2  c.c.  of  dilute 
sulphuric  acid  (1:5  by  vol.)  per  50  e.c.  of  water  than  by 
following  the  original  instructions  ;  and  the  blue  colour 
was  found  to  develop  more  rapidly  in  bright,  than  in  dull, 
light.  The  results  of  comparative  tests  indicated  that  this 
method  is  10 — 20  times  as  sensitive  asthe  m-phenylene- 
diamine  process. — W.  E.  F.  P. 

Patents. 

Filtering  material  for  purifying  and  softening  u-ater  .    Pre 

cess  of  preparing .     Deutsche  Filter  Compagnie  Ges. 

m.  b.  H.  Fr.  Pat,  467,687,  Jan.  24,  1914.  Under  Int. 
Conv.,  Jan.  29,  1913. 

Vitreous  rocks  are  ground,  levigated,  and  the  lighter 
portion,  which  possesses  base-exchanging  properties,  is 
extracted  with  hydrochloric  acid,  to  remove  soluble 
impurities,  washed,  and  impregnated  with  sodium  chloride 
solution,  whereby  the  bases  present  are  partly  replaced  by 
sodium.  When  it  is  desired  to  use  the  resulting  material 
for  the  removal  of  iron  and  manganese  from  water,  it  may 
also  be  treated  successively  with  a  manganous  salt  and  a 
permanganate. — W.  P.  S. 


Sewage  disposal.  N.  Testrup,  London,  T.  Rigby  and 
G.  W.  Andrew,  Dumfries,  and  Wetcarbonising  Ltd., 
London.     Eng.  Pat.   16,800,  July  22,   1913. 

Moderately  dry  sewage  sludge  is  subjected  to  distilla- 
tion in  the  presence  of  steam  of  gradually  increasing 
temperature.  In  the  first  stage,  ammonia  is  recovered 
from  the  sludge  ;  in  the  second,  the  steam  is  superheated 
to  250" — 300;  C.  in  order  to  remove  greases  from  the 
sludge ;  the  residual  sludge  is  then  heated  to  about 
800°  C.  to  produce  gas.  The  amount  of  air  admitted  to 
the  still  is  regulated  and  the  different  zones  in  the  still 
are  separated  bv  water-cooled  valves.  (See  also  En;.'. 
Pat.  3247  of  1911  ;    this  J.,  1912,  601.)— W.  P.  S. 


Sewage  or  any  other  liquid  ;    Process  of  and  apparatus  for 

purifying .     L.  Linden,  Brussels.     Eng.  Pat.  1266, 

Jan.  16,  1914. 
The  sewage  is  introduced  into  a  tank  through  a  conical 
pipe  reaching  nearly  to  the  bottom.  Along  the  bottom 
of  the  tank,  which  inclines  upwards  towards  the  outlet  end, 
j  are  a  number  of  wells  or  pockets  separated  by  partitions 
provided  with  perforations.  The  second  well  is  divided 
into  two  compartments  by  a  partition  extending  from 
above  the  water-level  nearly  to  the  bottom.  Tl 
pended  matters  in  the  sewage  settle  in  the  wells  and  are 
withdrawn  therefrom  when  necessary.  Movable  bands 
of  fabric  may  be  fitted  over  the  perforated  partitions  and. 
when  the  sewage  has  been  treated  previously  with  linn-, 
carbon  dioxide  is  introduced  into  the  sediment  collecting 
in  the  first  well  so  as  to  form  calcium  carbonate  and  thus 
produce  a  more  compact  bed  of  material  through  which 
the  fresh  sewage  has  to  pass.  Means  are  provided  roi 
cleansing  and  sterilising  the  bands  of  fabric. — W.  P.  S. 
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Liquid*  such  a*   wasti    xcater ;    Apparatus  for  separating 

toiid  matter,  mart   particularly  fibrous  matter,  from . 

B   liefer.  Munich,  Germany.     fCng.  Pat.  6793,  March  IT. 
1914.     Under  Int.  Cum  .  March  IT.  1913. 

I  "he  affluent,  such  as  thai  from  a  paper  factory,  i-  con- 
looted  through  a  pipe  into  a  funnel-shaped  vessel  mounted 
rithin  a  tank  having  a  conical  bottom.  The  tank  is 
illed  previously  with  water.  As  the  liquid  rises  slowly 
n  thr  funnel,  the  fibrous  material  collects  into  lumps 
x  lavors  which  pass  over  the  upper  edge  of  the  funnel 
ind  fa'l  to  the  bottom  of  the  tank;  the  clear  liquid 
caves  the  upper  part  of  the  tank  and  a  Bcrew-oonveyor 
snores  the  fibrous  material  collecting  at  the  bottom 
(  the  apparatus. —\V.  P.  S. 

destructor    and    other   furnaces;     Apparatus   for 

charging .     II.  X.  Loask,  Liscard,  Cheshire.     Eng. 

Pat.  17,449,  July  30,  1913. 

\<.   of  flexible  material,  such  as  asbestos,   wire- 

r  lead,  is  fitted  round  the  door  of  the  container 

rom   which   the  refuse   is  discharged   into   the  furnace, 

that  dust  shall  not  escape  while  the  container 

ig  tilled  with  refuse.— W.  P.  S. 

lathing,  furs,    skins,    etc.;     Process   for    protecting 

against  moths,  beetles  and  insects,  or  for  killing  d*  i 
and  agricultural  pests.     Act.-Ges.  fiir  Anilin-Fabrikation, 
Berlin.     Eng.  Pat.   10,379,  April  27,  1914.     Under  Int. 
Com..  Sept.   10,  1013. 

•  p-dichlorobenzene,  specified  in  Eng.  Pat.  l'.t.iiss 
f  1912  (this  J.,  1912,  1026).  the  either  isomeric  dichloro- 
enzencs  may  be  used,  also  mono-,  tri-  and  tetraehloro- 
cnienes  or  a  mixture  such  as  is  obtained  in  the  course  of 
he  manufacture  of  chlorobenzenes,  also  chloro-derivatives 
f  a  homulogue  of  benzene. — J.  F.  B. 


lotheSyfurs.  skins,  and  other  articles  :  Process  for  protecting 

from  attacks  bu  moths  or  other  insect*.     Act.-G   - 

linfabr.     First   Addition,  dated  Jan.  30,  1914.  to 
it.   442,719,   April    IS.    1912.     Under  Int.   Conv.. 
Sept   10.   1913. 

a  Bag.  Pat.  10.3T9  of  1914  ;    preceding.— T.  F.  B. 


XX.- ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

iportation  of  cocaine  and  cinchona  hart  from  the  Nether- 
lands.    Board  of  Trade  J.,  Sept.  10,  1914.     [T.R.] 

hk  prohibition  of  the  exportation  of  cocaine  and  of 
nchona  bark  and  products  made  therefrom  under  the 
vrec  of  August  T  is  temporarily  repealed. 

oca  alkaloids.     A.   W.   K.  de  Jong.     Cheni.  and  Drug., 
1014.  85,  280, 

•  view  of  serious  attempts  to  manufacture  coca  alkaloids 
c  Java,  two  methods  of  extraction  are  suggested.  (1) 
n  excess  of  alkali  is  added  to  the  coca  leaves  them- 
lves  or  to  an  extract  of  the  same  made  with  dilute  acid, 
hen   the   alkaloids    can    be   extracted   with   chloroform 

»myl  alcohol.  (2)  The  leaves  are  extracted  with  a 
lute  acid,  as  is  done   in   Peru,   excess  of  alkali  added 

the  extract,  and  the  alkaloids  extracted  with 
•rra  or  aniyl  alcohol.— F.  Shdx. 

teopthmine  hydrobromide].  Cl7H„NO„BBr,3HtO  : 
1  riticisnt  of  the  U.S. P.  as  to  the  naming  of  the  compound 

,  and  the  prescribed  tests  for  the  same.     A.  G.  Du  Mez. 

Amer.  J.   Pharm..   1014.  86,  339—349. 
tactically   all   the   scopolamine   hydrobromide  or  the 
-called    hyoscine    hydrobromide    used    in    the    United 
»tes  is  at  present  supplied  by  Germany.     It   is  sug- 


gested that  in  tiie  is    Pharmacopoeia  tin   formei  ihould 

be  the  otliri.il  title,  thai  the  melting  point*  <J  the  ohloro 

t  either  I-  or  i-scopolamine  should   be  omitted 

■  iiij  that  only  (-scopolamine  hydrobromide  with  ■  definite 

iii     rotatory  power  should  t      I    Bhdn. 

ih-.V.   '  i:    Haass  and  K.  Zablinski.     Ber.,  1914,  47, 

1164     1178. 

BKNZOYL-m-NicOTEJE    crystallised    from    ether    in    tine 
lurlees   highly    refractive    needles,    m.pt.    82   C     The 
base    readily    formed    condensation    products,    such 
phenyl-m-nieotinylnrea,    C17H1BN,0,     whioh     crystallised 

from  alcohol  and  melted  at  Ids  I  and  phenyl  m  niootinyl- 
thiourea,  ('^H^X^S.  m.pt.  137  C.  after  crystallisation 
from  alcohol.  Mononitroso-m-nicotine,  C,pHuNtO, 
formed  colourless  silkv  needles,  rn.pt.  116  C.  When  tin 
base  was  heated  to  250  260  C  with  red  phosph 
and  hydriodic  acid,  dihydro-mnicotine.  i  ',(1Hlti.\„  and 
d-butylpyridine  were  produced  and  were  separated  by 
fractional  distillation.  The  former  boiled  al  260* — 
262  ('.  and  formed  a  Stable  colourless  oil,  fairly  ea&ilj 
soluble  in  water.  It  yielded  a  platinum  double  salt 
melting  at  197  C,  and  when  reduced  by  means  of  alcohol 
and  sodium  yielded  octohydro-m-niootine,  tYJU.X,. 
b.pt.  2">T  — 2tib  ('.  8-Butylpyridine,  (,H,,,N'.  a  colour- 
less oil  insoluble  in  water,  boiled  at  20S  208  C.  The 
hydrochloride  melted  at  126  C.  and  the  platinum  double 
salt  at  1ST — iss  C.  p-Butylpiperidine,  c.,Hr,X.  was 
formed  by  reduction  with  sodium  and  alcohol.  It  was  a 
colourless  oil  boiling  at  lot;  — IttT  C.  and  gave  a  hydro- 
chloride, m.pt.  102°C.,  and  a  picrate,  m.pt.   12i    I 

— F.  Shdx. 

>ine  ;    Synthesis    of .         Synthetical   experi- 

Dli  nts  in  the  group  of  the  isbquinoline  alkaloids.  Part  l\  . 
E.  Hope  and  R.  Robinson.  Chem.  Soc.  Trans.,  1011. 
105,  20S5— 2104. 
Xitromeconine  and  cotarnine  condense  readily  in 
boiling  alcoholic  solution  to  form  nitre  8-gnoscopine, 
C.jHj.OgN,.  which  crystallises  from  trichloroethylene  in 
canary-yellow  prisms,  m.pt.  101  ('.  It  forms  a  hydro- 
chloride', m.pt.  142: — 1  -43  ('..  which  yields  nitromeconine 
and  cotarninium  chloride  when  the  aqueous  solution  is 
boiled.  8-Gnoscopine,  C12H„07N,  can  be  obtained  by 
eliminating  the  NO,  group  by  successive  conversion  into 
■XH,.  XHXH,.  H  "or  into  -XH-.  I.  H.  It  is  an  optically 
inactive  base,  crystallising  from  methyl  alcohol  in  colour- 
less rectangular  prisms,  m.pt.  lSn  f.,  and  isomeric  but 
not  identical  with  gnoscopine.  It  behaves  as  a  lactone 
and  can  be  readily  converted  into  nomarceine  and  nareeine. 
On  oxidation,  cotarnine  and  opianic  acid  are  produced. 
The  conclusion  is  drawn  that  the  substance  is  a  stei 
isomeride  of  narcotine  and  gnoscopine.  It  is  suggested 
that  the  name  a-gnoscopine  be  reserved  for  the  compound 
previously  known  as  gnoscopine  or  r-narcotine,  m.pt. 
229°  C.  '.-(-Gnoscopine  is  partially  converted  into 
a-gnoscopine  by  prolonged  heating  of  the  aqueous  alcoholic 
solution  to  100;  C— F.  Shdx. 

Papaccraldine    methosulphate  :     Oxidation   of .     F.    A. 

Mason   and   YV.    H.    Perkin.   jun.     Chem.   Soc.   Trans.. 

1914,  105,  2013—2024. 
Equal  weights  of  papaveraldine  and  methyl  sulphate 
were  intimately  mixed,  heated  on  the  water-bath,  and  the 
resulting  methosulphate  crystallised  from  methyl  alcohol. 
It  had" the  composition.  CMHlgO»N,(CH,)^0„CH,OH, 
and  formed  lemon  yellow  minute  crystals  readily 
soluble  in  water.  Potassium  hydroxide  added  to  tin- 
aqueous  solution  produced  an  orange  precipitate  soluble 
in  excess  of  the  alkali.  When  the  latter  solution  was 
boiled  veratric  acid  and  a  derivative  of  li.T-dimethoxy  X- 
niethylt'soquinoline  were  produced.  A  solution  of  the 
methosulphate  in  dilute  potassium  hydroxide  solution 
was  readily  oxidised  by  permanganate,  the  temperature 
being  kept"  below  30:  C.  :  after  filtering  veratric  acid  «.i- 
precipitated  from  the  solution  by  adding  excess  of  hydro- 
chloric acid,  and  three  other  substances  were  also  isolated, 
viz.,  3.4-dimethoxv-6-methylcarbamylphcnylglyoxyIic  acid. 


940 
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t  ,,H130?N,  m.  pt.  107°  C.  after  crystallising  from  water, 
m-hornipinmethylimide,  CnHj.O^N,  small  needles,  m.  pt. 
266° — 267°  C,  also  formed  by  the  oxidation  of  the 
preceding  acid,  and  6.7-dimethoxy-2-methvli«oearbostyril, 
isolated  as  a  hydrochloride,  C12H1303X,HC1,  m.  pt. 
183° — 185°  C.  Dimethoxytsoquinoline  methosulphate, 
m.  pt.  202° — 203°  C,  when  oxidised  by  permanganate  in 
alkaline  solution  yielded  the  above  gh-oxvlic  acid,  m.  pt. 
107°  C— F.  Shdn! 

Sinigrin  ;     Constitution     of .     Mustard-oil    glucosides. 

W  Schneider  and  F.  Wrede.     Ber.,  1914,  47, 2225 — 2229. 

By  the  action  of  potassium  methoxide  on  sinigrin  in 
methyl  alcohol  solution,  thioglucose,  C'6Hn03.SH,  was 
produced  and  was  isolated  in  the  form  of  its  silver- 
compound.  Thioglucose  is  also  formed  by  the  action 
of  ammonia  gas  on  a  solution  of  sinigrin  in  methyl  alcohol. 
Its  formation  shows  that  in  sinigrin  the  sugar  residue  is 
attached  directly  to  the  sulphur  atom  as  in  Gadamer's 
formula,  C3HS.N  iCXO.SOj.OKIS.CjHuOs.  From  the 
product  of  the  action  of  potassium  methoxide  on  sinigrin 
there  was  also  isolated  another  compound  as  fine  colourless 
needles,  m.  pt.  192°  C.  (uncorr.).  This  compound, 
termed  merosinigrin,  is  dextro-rotatory  ([a]i"  =  149-2° 
in  water),  yields  a  triacetyl-derivative  and  is  much  more 
stable  than  sinigrin.  and  the  formula  : — 
/S.CII— O , 

~\O.CH.CHOH.CH.CHOH.CH,OH,  is   assigned 
to  it.— A.  S. 

Ethyl  galactoside-j}  ;    Best  conditions  for   the  preparation 

of .     E.    Bourquelot   and   G.   Jlougne.     J.    Pharm. 

Chim.,  1914,  10,  157—163. 

A  mixture  of  100  grms.  of  galactose,  16  grms.  of  emulsin 
and  2  litres  of  80%  alcohol  is  kept  at  38°— 40°  C.  for  about 
a  month,  when  the  optical  rotation  changes  from  +1°  16' 
to  +48'.  The  mixture  is  filtered,  evaporated  to  dryness 
under  reduced  pressure  and  the  residue  dissolved  in 
1200  c.e.  of  distilled  water.  The  solution  is  allowed  to 
ferment  at  the  ordinary  temperature  for  10  days  after 
the  addition  of  15  grms.  of  dextrose  and  30  grms.  of  washed 
and  pressed  bottom-fermentation  yeast.  The  optical 
rotation  changes  from  +5°  30'  to  —30'.  The  whole  is 
filtered,  boiled  with  a  little  chalk  and  charcoal,  again 
filtered  and  evaporated  under  reduced  pressure.  The 
residue  is  extracted  with  hot  absolute  alcohol  and  the 
ethyl  galaeto3ide-/j  purified  by  recrystallising  from  the 
same  solvent,  using  animal  charcoal.  It  forms  fine 
colourless  needles,  m.  pt.  161°— 162°  C.  and  with  roln= 
— 7-21°.— F.  Shdn. 

Anemonin.     Y.  Asahina.     Ber.,    1914,   47,   914 — 916. 

The  fresh  roots  of  the  Japanese  weed,  Ranunculus 
japonicus,  were  distilled  in  a  current  of  steam  and  the 
distillate  extracted  with  ether,  when  about  0-12%  of  an  oil 
was  obtained.  On  standing  the  oil  deposited  crystals 
of  anemonin,  Ci0H8Oj,  which  were  crystallised '  from 
alcohol  and  melted  at  157°— 158°  C.  Upon  further 
heating  the  substance  solidified  at  180°  C.  and  decomposed 
towards  300°  C.  Reduction  by  means  of  hydrogen  in  the 
presence  of  platinum  black  led  to  the  formation  of  tetra- 
hydroanemonin.  After  crystallising  from  hot  water  this 
formed  tablet-shaped  crystals  which  melted  at  155°  C. 
and  remained  liquid  up  to  about  300°  C,  when  decomposition 
took  place. — F.  Shdn. 

Andrographis     paniculata  ;       Constituents      of .     K. 

Bhaduri.     Amer.  J.  Pharm.,  1914,  86,  349—354. 

The  bitter  Andrographis  paniculata  (Nees)  is  a  common 
Indian  plant.  Extraction  with  light  petroleum  withdrew 
an  essential  oil  and  a  small  quantity  of  a  crystalline 
substance,  m.  pt.  117°  C.  Chloroform  removed  "chloro- 
phyll and  a  minute  amount  of  an  amorphous  white 
substance,  m.  pt.  221°  C.  The  alcoholic  extract  was 
distilled  with  steam,  when  the  aqueous  portion  of  the 
residue  deposited  yellow  crystals  of  a  bitter  substance. 
This  had  the  composition,  C19Hi806,  melted  at  206°, 
and  yielded  an  acetyl  compound,   m.   pt.  95°  C,  and  a 


dibromo-derivativc.  The  hot  aqueous  extract  of  the  solid 
residue  left  after  steam  distillation  deposited  a  white 
amorphous  substance  with  a  very  bitter  taste,  which  is 
styled  kalmeghin,  C19H5105.  It  melted  at  185°  C.  and 
after  treatment  with  acid  yielded  kalmenhic  acid,  CuHjjO,. 

— F.  Shdn.  ' 

Fenugreek     seeds.     Wunschendorff.   J.     Pharm.     Chim 
1914,  10,  152—157. 

Fresh  seeds  taken  from  growing  fenugreek  plants  have 
a  sweetish  taste  and  no  disagreeable  odour.  On  dryin« 
the  odour  and  bitter  taste  rapidly  develop,  only  to 
disappear  again  when  the  seeds  are  allowed  to  germinate. 
Seeds  which  have  been  boiled  with  alcohol  remain  inodorous 
and  insipid  on  keeping,  owing  to  the  destruction  of  th< 
diastatic  agents. — F.  Shdn. 


Oil  of  Ocymum  pilosum,   Roxb.     K.  Bhaduri.     J.  Amer 

Chem.  Soc.,  1914,  36,  1772—1773. 
All  parts  of  the  plant  contain  oil,  the  green  seeds  bein: 
richer  than  the  leaves  ;  the  dried  seeds  yield  no  oil  oi 
distillation.  A  jelly  produced  by  soaking  the  seeds  ii 
water  is  used  medicinally  by  the  natives  in  India.  .-' 
small  quantity  of  the  oil  was  obtained  in  the  laborator 
by  steam  distillation.  It  is  a  mobile  yellow  liquid  havin 
an  odour  closely  resembling  that  of  lemongrass  oil 
sp.  gr.  0-8872  at  25-5°  C,  refractive  index  1-4843  a 
24-5°  C,  optical  rotation  at  24-5°  C,  —3-7°  in  a  100  mn 
tube.  It  distils  mainly  at  205° — 230°  C,  and  contain 
citral,  citronellal,  cineol,  limonene,  and  a  very  snia 
quantity  of  thymol,  but  no  methylchavicol.  The  pel 
centage  of  aldehydes,  as  determined  by  shaking  with 
solution  of  sodium  sulphite  and  bicarbonate,  was  75' 
by  vol.,  of  which  41%  was  citral  and  34%  citronellal. 

—A.  S. 

Cadier    [Juniperus    oxycedrus]  ;     Essential    oil  from   t. 

wood   of .     Huerre.     J.    Pharm.    Chim.,    1914,   1 

164—165. 

The  wood  of  Juniperus  oxycedrus  yields  3-0  to  l-60„ 
essential   oil,   which   makes   a  good  substitute  for  oil 
cade  in  dermatology.      It    has    a    sp.    gr.    of   0-925,   ai 
aD= — 31-42°.     Distillation   takes  place  between  330°  ai 
360°  C,  and  the  oil  does  not  solidify  at  — 15"  C.     It 
slightly  soluble  in  water,  dissolves  readily  in  most  orgar 
solvents,    and    will    take    up    considerable    quantil 
menthol,  salol,  iodoform,  sulphur,  etc. — F.  Shdn. 

Phosphates  of  2.3-distcariTi.     R.   R.   Renshaw  and  R. 
Stevens.     J.  Amer.  Chem.  Soc,  1914,  36,  1770—177- 

The  work  of  Griin  and  Kade  (Ber.,  1912,  45,  3368] 
the  preparation  of  the  primary  o-phosphate  of  2.3-disteai 
by   the   action   of   phosphoric   anhydride   on  distearin 
confirmed.     In    attempting    to    simplify    the    process 
preparation  the  sodium  salt  of  a  pyrophosphate,  probal 


0, 


Cl7H35.CO.O.CH2.CH.O.PO  (0Na)x 

CHj.O.POtONa)/ 

was  obtained.     A  mixture  of  2-5  grms.  of  distearin  l 
1-3  grms.  of  phosphorus  pentoxide  was  heated  for  1  hi 
at  100°  C,  with  constant  stirring,  the  product  was  po\ 
efed,    and   introduced,    with   stirring,    into    a    stktura 
solution  of  sodium  bicarbonate.     The  brownish  prccipit  ' 
was  filtered  off,  washed  with  water,  and  freed  from  ste."  | 
and  distearin  by  extraction  with  acetone.     One-fourtl  I 
the  residue  was  soluble  in  boiling  benzene  :  the  insoh;  ' 
portion  was  boiled  with  water  (with  liberation  of  Bte 
acid)  and  its  concentrated  aqueous  solution  pn  > 
with    acetone.     The    combined    soluble    produol 
purified    by    dissolving    in    benzene,    precipitating    v  i 
acetone,  and  recrystallising  from  petroleum. ether, 
pure  sodium  salt  formed  prismatic  plates,  m.  pt.  16' 
168°  C.  (uncorr.).     The  silver,  barium,  and  calcium  e  - 
were  also  prepared.   The  authors  found  that  the  phosph  - 
of  distearin  tend  to  hydrolase  with  formation  of  | 
poorer  in  fatty  acid,  and  not  the  reverse  as  stated  by  I  n 
I   and  Kade  [loc.  cit.). — A.  S. 
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■kromoform.     K.    II.    Sohmiti.     Apoth.-Zeit.,    1914,    29, 

405-   Him. 

hbomoform  is  an  orange-rod  crystalline  powder  formod 
y  thr  combination  "f  dichromic  acid  and  hoxamethylene- 
4nmine,  and  has  tin-  composition  (C,HlfN4CH,),(  I  '  ' 
I  is  only  slightly  soluble  in  alcohol  and  cold  water,  out 
isilv  in  hoi  water.  Wanning  the  aqueous  Bolution  or 
-eatmrnt  with  acids  or  alkalis  causes  the  liberation  of 
irmaldehyde. — F.  .Siidn. 

Word/  and   paraldehyde;    Manufacture   of .     Chem. 

and  Drug.,  l'.Hl.  85,  336. 
ST  of  chlorine  is  passed  through  120  to  150  lb.  "f 

alcohol  in  a  '.'lass  carboy  f"r  12  to  14  davs.  The 
•nipcrature  rises  t,.  60  7n  ( '.  and  the  product  finally 
•quires  a  density  of  II  li.  (s|>.  ur.  1-397).  The  carboy  is 
trronnded  by  cold  water  which  is  gently  heated  as  soon 
■  ihe  chlorine  ceases  to  be  absorbed.  Tho  crude  product 
heated  with  an  equal  weight  of  sulphuric  acid  in  a 
aden  vessel.  When  all  the  hydrochloric  acid  has  passed 
i.  tl.e  product  is  distilled,  the  chloral  passing  over 
?tween  95-  and  Iiki  ( '.  After  redistillation  this  is 
1  into  chloral  hydrate  by  adding  12-25%  of 
The  product  can  be  crystallised  from  chloroform. 
Idehyde  is  obtained  from  the  first  runnings  in  alcohol 
ills,  the  best  yields  coming  from  alcohol  manufactured 
urn  potatoes  or  sugar-beet.  Polymerisation  to  par- 
drhyde  is  effected  by  the  addition  of  a  few  drops  of 
ncentrated  sulphuric  acid,  and  purifying  the  crystalline 
ass  that  separates. — F.  Siidn. 

celanilidt ;    Dit-rmination    of .     A.    Mirkin.     Amer. 

J.  Pharm.,  1914,  86,  354—355. 

xi  grm.  of  acetanilide  is  boiled  with  dilute  sulphuric 
:  i ,  1  :  5)  for  4  hrs.,  and  carefully  neutralised  with  sodium 
carbonate  when  cold.     Hydrochloric  acid  is  then  added 

the  proportion  of  0  mols.  to  1  mol.  of  aniline  and  the 
hole  cooled  to  — 10s  C.     .Standard  sodium  nitrite  solution 

run  in,  with  constant  shaking,  till  a  drop  of  the  mixture 
ken  out  after  a  few  minutes'  stirring  turns  starch-iodido 
iper  blue. — F.  Shdn. 

fwoic    acid:    The    catalytic    decomposition    of .     P. 

Sabatier  and  A.  Mailhc.  Comptes  rend.,  1914,  159, 
M7— 220. 

81  vapours  of  benzoic  acid  were  not  appreciably  affected 
by  passing  over  cerium,  zirconium,  or  barium 
tides,  or  the  blue  oxide  of  molybdenum  or  of  tungsten,  but 
ere  decomposed  readily  by  copper  or  cadmium,  titanium, 
•  zinc  oxides,  and  slowly  by  thorium  or  chromium  oxides 

alumina  (prepared  at  low  temperature),  yielding  benzene 
id  carbon  dioxide.  Lithium  carbonate,  calcium  car- 
>nate,  or  manganous  oxide  also  gave  benzene  and  carbon 
oxide,  but.  in  addition,  benzophenone  and  a  little 
lthraquinone.  whilst  reduced  nickel  or  nickel  oxide 
fected  dehydrogenation,  with  production  of  carbon  and 

■undant  evolution  of  carbon  dioxide,  hydrogen,  and 
lethane.  Reduced  iron  resembled  both  nickel  and  copper 
i  its  action,  giving  carbon,  hydrogen,  gaseous  hydro- 
u-bons,  benzene,  and  diphenyl,  and  iron  oxides  (being 
duced)  behaved  like  the  metal,  except  that  some 
henol  (a  trace   onlv,    with  ferrous   oxide)   was  formed. 

— F.  Sodx. 

<*»yj  ferozide  as  an  agent  for  displacing  sulphur.     L. 

\amno  and  A.  Schinner.     Ber.,  1914,  47,  699—703. 

ksioyl   peroxide,    which   is    used    under   the   name   of 

idol      as  a  bleaching  agent   for  ods  and  fats,   will 

■e  sulphur   from    sulphurised    ketones   and   similar 

locarbonyl  compounds.     When  an  alcoholic  solution  of 

is  treated  with  benzoyl  peroxide  practicallv  the 

*8  of  the  sulphur  (up  to  97*-9°0)  is  separated,  but  at 

r  temperatures  part  of  the  sulphur  is  dissolved  by 

?  "Cohol.     In  the  reaction  cyanamide  is  formed  as  a 

imary    product    and    dicyandiamide    as    a    secondarv 

ct  of  the  decomposition.     Diphenvlthiourea  can  be 

sulphurised   in  the  same  way.  but  attempts  to  remove 

sulphur   from    mustard   oil    were    unsuccessful.     In 


similar  experiment*  with  hydrogen  peroxide  no  remoral 
of  sulphur  from  thiourea  was  effected  .it  tin-  ordinary  tem- 
perature, but  an  addition  oompound,  i'SiNH.i„li 
u  i-  obtained.  This  orystaltised  in  transparent  pn 
(m.  i>t.  us  130  ('.),  which  »,-,,.  readih  soluble  In 
water,  but  were  insoluble  m  aloohol,  ether,  acetone, 
chloroform  and  carbon  bisulphide.     <  .  A.  M. 

Aminoguanidine   and  diaminoguanidine ;    Preparation   of 
.    G.  Pellizzari  and    \    Gaiter.     Gas.  chim.  itaL, 

1914,  44,  II.,  72—77. 

By  the  following  aimple  method,  a  nearlj  theoretical  yield 
of  aminoguanidine,  XIIM '.  Nil  i\  IIMI  ..  in  tl„-  form  of 
its  bicarbonate,  ran  be  obtained  from  commercial  calcium 
cyanamide  and  hydrazine  sulphate.  Urn  grins,  of  calcium 
cyanamide  of  reoent  manufacture  are  ground  with  260 

of  water  and  then,  with  agitation,  19  0.0.  of  sulphuric  acid 
of  65-5°  B.  (sp.  gr.  1-83),  diluted  with  200  0.0.  of  water, 
and  00  gnus,  of  powdered  hydrazine  sulphate  are  added. 
The  pasty  mass  is  left  for  1  hour  with  occasional  agitation, 

filtered  with  the  aid  of  the  pump,  and  the  residue  washed 
with  250  c.c.  of  water.  The  solution,  containing  mainly 
free  cyanamide  and  neutral  hydrazine  sulphate,  is  con- 
centrated to  200  c.c.  on  the  water-bath,  any  free  acid 
present  or  developed  being  neutralised  with  calcium 
cyanamide.  After  filtering  from  small  quantities  of 
calcium  sulphate,  iron  oxide,  etc.,  the  solution  is  heated 
for  7  hours  on  the  water-bath,  the  volume  being  kept 
constant  at  200  c.c.  When  the  cyanamide  is  completely 
decomposed,  as  shown  by  a  test  with  ammoniacal  silver 
nitrate,  the  solution  is  cooled,  a  cold  solution  of  48  li 
of  potassium  bicarbonate  in  200  c.c.  of  water  is  added,  and 
the  precipitated  aminoguanidine  bicarbonate  is  filtered  off 
and  washed.  54  grms.  are  obtained  from  100  grms.  of 
calcium  cyanamide  of  recent  manufacture.  Other  salts 
may  be  prepared  from  the  bicarbonate  by  double  decom- 
position. 

Diaminoguanidine,  NH:Q  XII. XH.),,  is  best  obtained 
by  the  interaction  of  cyanogen  bromide  and  hydrazine 
hydrate,  the  reaction  being  carried  out  under  ether.  A 
solution  of  42-5  grms.  of  cyanogen  bromide  in  100  c.c.  of 
ether  is  added  gradually,  with  agitation,  to  40  grms.  of 
pure  hydrazine  hydrate  below  a  layer  of  100  c.c.  of  ether, 
the  containing  vessel  being  cooled  with  water.  When 
the  reaction  is  complete,  the  mixture  is  stirred  until  the 
smell  of  cyanogen  bromide  disappears,  the  ether  is  de- 
canted off,  and  the  residual  crystalline  magma  is  dissolved 
in  200  c.c.  of  hot  alcohol,  from  which  most  of  the  diamino- 
guanidine hydrobromide  separates  on  cooling,  a  further 
quantity  being  obtained  by  evaporating  the  mother  liquor 
to  dryness,  dissolving  the  residue  in  a  small  quantity  of 
hot  alcohol,  and  cooling;  about  52  grms.  are  obtained 
altogether.  The  hydrobromide  crystallises  in  two  different 
forms,  viz.,  small  opaque  crystals,  and  long  transparent 
needles  which  change  into  the  other  form  ;  it  melts  at 
262  —263°  C.  with  decomposition.— A.  S. 

Triaminoguanidine.     G.    Pellizzari   and   A.   Gaiter.     Gaz. 
chim.  ital.,  1914,  44,  II     78 

Salts  of  triaminoguanidine.  XH.X:C(XH.XH;)2.  are 
readily  obtained  by  the  interaction  of  salts  of  guanidine. 
amino-  or  diaminoguanidine  with  3.  2,  or  1  mol.  of  hydr- 
azine hydrate  respectively  :  salts  of  guanidine  or  amino- 
guanidine are  preferably  used.  A  concentrated  aqueous 
solution  of  the  reacting  substances  may  he  heated  for  2 — 5 
hours  in  an  open  vessel  on  the  water-bath  and  the  residue 
crystallised  from  water,  or  an  alcoholic  solution  may  be 
heated  under  a  reflux  condenser,  when  the  triamino- 
guanidine salt  separates  in  the  solid  condition  as  it  is 
formed.  The  nitrate,  hydrobromide,  hydrochloride,  and 
thiocyanate  have  been  prepared. — A.  S. 

Acrolein;    Preparation   of .     E.   .1.    Witzemann.     J. 

Amer.  Chem.  Soc,  1914.  36,  17oi3— 1770. 
Worn,  and  Mylo's  method  (this  .r..  1912.  794i  is  used 
but  with  a  much  simpler  apparatus.  100  grms.  of  dehy- 
drated magnesium  sulphate  in  pieces  of  J — \  in.  size,  and 
freed  from  dust  and  tine  particles,  are  introduced  into  a  3- 
litre  round-bottom  Kavalier  flask  connected  with  a  short 
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condenser,  which  delivers  through  an  adapter  into  the 
first  receiver  containing  100 — 125  grins,  of  common  salt. 
The  exit  tube  from  the  receiver  is  constricted  at  the  lower 
end  and  has  a  hole  in  the  side  about  2-5  cm.  above  ;  it  is 
connected  with  a  second  condenser  which  delivers  into  the 
receiver  for  the  crude  acrolein.  200  grins,  of  glycerol  are 
introduced  into  the  flask  containing  the  magnesium 
sulphate  and  the  flask  is  heated,  gently  at  first,  by  a  ring 
burner.  The  first  receiver,  in  which  most  of  the  water  is 
retained,  is  immersed  in  boiling  water  and  that  for  the 
acrolein  in  ice-water.  When  acrolein  begins  to  pass  over 
into  the  second  receiver,  glycerol  is  slowly  dropped  into 
the  generating  flask  as  fast  as  that  present  is  decomposed. 
With  three  sets  of  apparatus  in  operation  simultaneously, 
500  grms.  of  acrolein  can  be  obtained  in  5  hours.  When  a 
flask  breaks  during  distillation  the  odour  is  mostly  that  of 
hot  sugar  tar  and  does  not  cause  great  inconvenience.  An 
average  yield  of  43°0  of  crude  acrolein  is  obtained.  This 
usually  begins  to  polymerise  at  once,  but  if  the  small 
quantity  of  water  always  present  be  not  removed,  the 
polymerisation  does  not  proceed  far.  The  pure  acrolein 
(b.  *pt.  52c — 54°  C.)  obtained  by  redistillation  polymerises 
quite  rapidly ;  it  should  be  dehydrated  with  calcium 
chloride  and  used  immediately  ;  calcium  chloride  which 
is  alkaline  in  aqueous  solution  causes  very  rapid  poly- 
merisation. The  generating  flask  can  usually  be  quickly 
cleaned  with  warm  water  ;  small  quantities  of  non-acid 
tar  can  be  easily  removed  with  chromic  acid  mixture. — A.S. 

Yleminckx's  solution  [Liquor  calcis  sulphuratae]  ;   Prepara- 
tion   and   analysis    of .     J.    L.    Mayer.     Amer.    J. 

Pharm.,  1914,  86,  355—358. 

A  mixture  of  165  grms.  of  freshly  slaked  lime  and  250  grms. 
of  sublimed  sulphur  is  added  slowly  to  1750  c.c.  of  boiling 
water  in  a  flask.  The  whole  is  boiled  till  the  weight  is 
reduced  to  1000  grms.,  strained,  allowed  to  settle  in  a 
stoppered  bottle,  and  the  clear  brown  liquid  decanted 
and  stored  in  bottles  filled  to  the  stopper.  Solutions 
prepared  in  this  way  contained  29-1  to  29-6  grms.  of  total 
sulphur  in  100  e.c,  as  determined  by  adding  excess  of 
sodium  or  potassium  hydroxide,  warming  with  hydrogen 
peroxide,  acidifying  with  hydrochloric  acid,  and  precipita- 
ting with  barium  chloride. — F.  Shun. 

Syrup    of   iron    iodide  ;     Value    of  preservatives    in . 

G.  M.  Beringer.  Amer.  J.  Pherm.,  1914,  86, 358—359. 
When  svrup  of  iron  iodide  is  made  carefully  andwith  the 
proper  amount  of  sugar,  no  preservative  is  needed.  Hypo- 
phosphorous  <wsid  as  a  preservative  has  a  reducing  action 
which  is  not  possessed  by  organic  acids  such  as  citric  and 
tartaric  acids.  It  acts  on  the  sugar  in  strong  solutions 
and  causes  darkening,  which  could  be  obviated  by  substi- 
tuting glycerin  for  a  portion  of  the  sugar. — F.   Sbdn. 

Arsenical  compounds  combined  with  silcer  and  antimony 
salts  for  the  treatment  of  irypanosomatic  diseases.  J. 
Danysz.  Comptes  rend.,  1914,  159,  452 — 455. 
The  sulphate  of  arscnohenzene-silver  bromide  (pro- 
duet  882 ;  see  this  .1.,  1914,  275)  combines  with  a 
certain  quantity  of  antimony,  yielding  the  sulphate  of  di- 
hvdroxvdiaminoarsenobenzene-silver-antimonyl  bromide, 
[C12H120.:N'2As.,]2AgBrSbO(H2S01):,  This  substance 
(product  102')  is  about  twice  as  efficient  as  arsenobenzene- 
silver  bromide  and  is  particularly  active  in  the  case  of  T. 
gambiense.  Experiments  on  mice  showed  that  the  ratio 
of  the  maximum  dose  tolerated  to  the  curative  dose  is 
as  80  :  1.  The  curative  dose  appears  to  be  about  001  grin, 
per  kilo,  of  body  weight. — W.  P.  S. 

Mercuric  acetate  and  aniline  ;   Neu- compound  of .     L. 

Vecchiotti.  Gaz.  chim.  ital.,  1914,  44,  II.,  34—38. 
Pesci  and  others  (Gaz.  chim.  ital.,  1892.  22,  II.,  608)  by  the 
interaction  of  mercuric  acetate  and  aniline,  obtained  a  com- 
pound which  was  shown  later  bv  Pesci  (Gaz.  chim.  ital., 
1899,  29,  I.,  394)  and  by  Dimroth  (Ber.,  1902,  35,  2032  ; 
Z  anor".  Chem.,  33,  311)  to  have  the  constitution 
C6H,(NH,).HgCaH.,02[NH2 :  HgC2H302=l   :  4J.  The 

author  has  now  obtained,  by  the  int?raction  of  1  mol.  of 
aniline  and    2    mols.    of    mercuric    acetate    in    aqueous 


solution,  a  white  crystalline  compound  of  the  formuh 
C.IMNH.XHgCjHjO,.),  [1  :  2:4].  It  is  soluble  in  glacit 
acetic  acid  and  in  ammonia,  with  which  it  combine; 
slightly  soluble  in  boiling  water,  and  insoluble  in  alcoho 
On  treatment  with  caustic  potash  it  yields  the  correspom 
ing  mercuric  hydroxide  compound,  CCH.,(XH  J(HgOH) 
which  is  slightly  soluble,  in  boiling  water  and  insoluble  i 
alcohol.  The  constitution  of  the  mercuric  acetate  con 
pound  was  proved  by  converting  it  into  its  acetvl-derivativ 
(compare  Pesci,  Chem.-Zeit.,  1899,  23,  Nr.  7)  and  decon 
posing  this  with  bromine,  1.2.4.-dibromoacetanilid 
m.  pt.  146°  C,  being  obtained. — A.S. 

Iodine;    Biochemistry  of .     Distribution   of 

plant   and  animal   tissues.     A.    T.    Cameron.     J.    Bir 
Chem.,  1914.  18,  335—380. 

Ax  exhaustive  examination  of  numerous  vegetable  ai 
animal  tissues  showed  that  iodine  is  an  invariable  const 
tucnt  of  all  marine  alga?,  the  quantity  exceeding  O-OOl0, 
distinct  variation  in  the  iodine- content  is  found  in  tl 
same  species  growing  under  identical  conditions.  Ditli 
ence  in  iodine-content  of  the  environment  explains  t 
difference  in  the  quantities  of  iodine  present  in  fresh-wa! 
plants  and  vegetables  and  in  marine  algae.  Iodine 
present  in  appreciable  quantity  in  certain  tissues  of  1 
marine  species  ;  in  the  higher  species  there  is  more  differe 
tiation  (and  probably  less  total  iodine  in  the  whi 
organism)  until,  in  the  vertebrates,  thyroid  tissue  alo 
is  of  consequence.  Als:>  in  the  case  of  mammalian  tiss 
the  thyroid  gland  alcne  is  of  importance  in  the  stora 
of  iodine  :  non-thyroid  tissue  contains  less  than  0-001 
of  iodine.  Variations  due  to  differences  in  diet  1 
observable  in  the  case  of  the  thyroid  gland  ;  the  minimi 
quantity  present  is  about  001%  whilst  the  maxinu 
may  reach  116°0.— W.  P.  S. 

Lanthanum  and  thorium  salts;    Bactericidal  and 

action  of on  the  cholera  vibrio.     A.  Fronin  and 

Roudsky.     Comptes  rend.,  1914,  159,  410 — 113. 

The  sulphates  of  lanthanum  and  thorium  had  no  injuric 
action  on  the  human  subject.  Small  amounts  of  the  sa 
in  solution  destroyed  the  toxicity  of  cultures  of  choli 
bacilli  and  had  a  beneficial  action  in  cases  of  experhnen 
cholera   produced   in   animals. — F.   Shdn. 

Iodine  from    marine   alga?  ;    Industrial  extraction  of  — 
Laurent.     See  VII. 

Patents. 

Alkali  salts  of  diami nodihydroxyarsenobenzene  in  combinat  ■ 

with  copper  and  silver  ;  Manufacture  of  ■ .     0.  Inn 

London.     From  Farbwerke  vorm.  Meister,  Lucius.  1 
Briining,  Hoechst  a/Main,  Germanv.     Eng.  Pat.  12, 
Jan.  16,  1914. 
A  solution  of  3.3'-diamino-4.4'-dihydroxyarsenfibenz 
is  mixed  with  small  quantities  of  silver  or  copper  sa  , 
sodium  hydroxide  is  added,  and  the  compound  forniec 
separated  by  precipitation  or  by  evaporating  the  solut; . 
It  is  of  great  value  for  the  treatment  of  sleeping  sickni 

— W.  P.  S 


Carbon  tetrachloride  package.     W.  L.  Harrison.  Branf' 
Conn.      U.S.    Pat.    1.106,144,   Aug.   4,    1914;    I 
appl.,  Sept.  18,  1913. 
Carbon"  tetrachloride  is  contained  in  a  cylindrical  \. 
into  which  compressed  air  is  also  introduced  ;    the  te 
chloride  is  separated  from  the  air  by  a  "  follower.'    ■ 
which  packing  containing  glycerin  is  applied  to  protect  1 
tetrachloride  from  the  action  of  the  air. — T.  F.  B. 

Isoprene  ;    Process  of  producing .     R.   B'.   Earlc 

L.    P.    Kyriakides,    Assignors    to    Hood    Rubber   ' 
Boston.      U.S.   Pat.   1,106,290,  Aug.  4,  1914: 
appl.,  Nov.  11,  1911. 

The  vapours  of  methylisopropylketone  are  passed  ovi  1 
I   dehydrating  catalyst,  such  as  aluminium  silicate,  b.   d 


mil., No.  18.]    t  i..  XXI.     PHOTOGRAPH!!    KATERIAL8,  *o.     Ci    \\n      EXPLOSIVES 


800   i '.,  undor  reduced  pn  -sun-,  and  the  isoprenc 
grmed  is  separated  from  the  other  produots.— T.  P.  B, 

\ydroxyphfnylaiiminopropionic  arid  ;    /' 

prtparing .      V.     Hoffmann. Ln     Roche     und     Co 

■     275,443.  Sept.   7.    1013. 

'hb  seeds  or  hulls  .if  Vitia  faba  are  extracted  for  a  short 

leous  >h 1 1 »lii i r<uis  acid  ;    the  extracl  contains 

I  dihydroxyphcnyl-«-aininupropionic   arid,    which 

in  be  isolated  bj  conversion  into  its  insoluble  lead  com- 

•  ■und  and  decomposing  tins  with  sulphuric   acid.      I'll. 

ii  iiil'U  soluble  in  cold  water  and  more  easily 

iter;    it  nirlts.it  280   c.  with  decomposition  and 

■  rotatory  power  [a]0     — 18-91.      When   it    is   b 
ilbon  dioxide  is  eliminated  and  the  corresponding  dihy- 
tosyphenylethylamino  is  produced. — T.  F.  B. 

'  2-alkyI-  ur  l-arylquinolinecarboxylic  acids  or  tluir 

Jot  preparing .     C'hem.   Pabr. 

tat   Actien,    vonn.    E.    Schering.     Ger.    I'.it.    275,963, 
1912. 

it  of  a  2-alkyl-   or   2-arylquinolinecarboxylic 
id   or  derivative   thereof,    whether  substituted    in    the 
or  in  the  pyridine  ring,  is  esterified  by  treating 
ith  an  alkvl  halide  in  presence  of  water  at  a  high  tempera- 
ire.— T.  F.  B. 

tammethyleneteiramint   di-iodidt  ;     Process    for  preparing 
— .  '  M.  Rix.     Ger.  Pat.  275,974,  June  II,  1913. 

compound  of  hexamethylenetctramine  with 

obtained  by  the  action  of  an  aqueous  solution  of 

ic-base  on  a  solution  of'iodine  in  an  organic  solvent  which 

immiscible  with  water,  r.,j.,  benzene  or  carbon  tetra- 

Antiseptic  gauze  may  be  prepared  by  impreg- 

■  ting  the   fabric   with   hexamethylenetctramine   solution 
I  then  immersing  it  in  the  iodine  solution. — T.  F.  B. 


to  the  present    patent,  by  bringing  the  ,lrv  pigment    I 

upon  the  dry  support   and  snosequently  moistening  the 

paper;    the  air  between  the  paper  and  the  support    , 

be  removed  before  or  Immediately  aft.-r  moistening, 
the  pigment  paper  must   be  prevented  from  ,  I 
|H.sition  on  the  support  daring  moist.  ■  by  covei 

ing  the  pigment  paper  with  a  liver  of  i  oi  fabric 

and  placing  over  tin  rver  from  which  the 

air  is  then  removed      I    I'.  B. 


XXII.-EXPLOSIVES  ;    MATCHES. 

Explosive*  ;   Annual  It, /„,ri  of  tl„  Okie/  Inspector  i  Major 

.1.   /(.  Ihnne)  of for  the  Union  of  S,,„lh  Africa  for 

tl„  year  ending  Dec  31,  1913.     [D.G.  28—1914 
also  this  J.,  1913,  1033.) 

Accidents. — Six  accidents  occurred  in  manufacture,  of  which 

the  chief  were  :  A  fire  of  empty  nitrate  bags  ;  an  explosion 
in  a  packing  house  in  which  cartridging,  since  stopped, 
u.is  also  being  carried  on  (see  Special  Report,  this  J.,  1913, 

til'7)  ;    a  lire  in  a  nitration  house,  due  t"  the  inadvi 
supply  of  more  glycerin  than  could  be  taken  by  tie 
tributor,  which,  the  stirrer  having  stopped,  fired  tie  supei 
natant    nitroglycerin  :    an  explosion   in  a   kneading  house 
supposed  t"  be  due  to  the  dropping  of  a  box  of  gelatin, 
or  to  a  blow  on  the  edge  of  a  kneading  pan  ben  . 
(see  Special  Report,  this  . I..  1913,  1171).      In  addition! 
wen-    til    accidents    with    explosives    or    other    dangerous 
substances,    including    "outrages.''    but    excluding  mining 
accidents.     Importation*.  —Gelatins,      gelignites,      dyna 
mitos.  and  tshisa  sticks  are  made  in  S.   Africa  :     blasting 
and  whaling  powders,  safety  fuse,   detonators  and  electric 
detonators,  sporting   powders  and  ammunition,  and   I 
works  are  imported.     Statistics  are  as  follows  : — 


Blasting 

gelatin.              Gelignite. 

Dynamite 

Blasting            Permitted 
powder.             explosives 

l>  •■•nators 
Total.             (number). 

Lmtfictur.-d.  cases 
Apurtol.  eases  . . 

484.314 

1,871 

10,863 

24ii. 
1,800 
17,734 

183,729 

-       - 
148 

4,363 

1,643 
1,993 

909,783 
11,665 
29,545 

43,562,900 
31,525 

>d  tUorides  of  the  oxyacids  :    Process  for  the  production 

of .     L.   Karczag,   Charlottenburg,  and  E.   Kopet- 

-hm.     Mannheim,     Germanv.     U.S."    Pat.     1,106,455, 
Aug.  II.  1014  ;    date  of  appl.",  Sept.  5,  1912. 

ft.  Pat.  450.227  of  1912  ;  this  J.,  1913,  507.— T.  F.  B. 

'taldehyde  ;    Process  of  preparing .     E.   Baum  and 

_lan.   Assignors  to  Consortium  f.   Elektrochem. 
Industrie  G.  m.  b.  H.,  Nuremberg,  Germany.     U.S.  Pat. 
1.107,019,  Aug.  II,  1914  ;   date  of  appl.,  July  25,  1913. 
i  ft.  Pat.  460,553  of  1913  ;  this  J.,  1914,  42.— T.  F.  B. 

«"  of  phenol  homologues  halogenated  in  the  side  chain  ; 

Process    for    producing .     Dr.     Schmitz     und     Co. 

Fr.  Pat.  468.303,  Feb.   12,   1914.     Under  Int.  Conv., 
April  10,  1913. 

■t  Eng.  Pat.  3053  of  1914  :  this  J.,  1914,  767.— T.  F.  B. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

t     print*  ;       Transferring to      neu-      support*. 

i    Bleibtreu,   Bonn,  and  Deutsche  Photogravur  Akt.- 
rg,  Gerruanv.     Eng.   Pat.  9486,  April  16, 
'•"4.    Inder  Int.  Conv.,  April  16,  1913. 

<E  distortion  of  pigment  prints  during  transfer  to  metal 
ether  surfaces  by  the  wet  process,  is  avoided,  according 


20,321  cases  of  500  coils  each  of  safety  fuse  were  imported. 

—0.  E.  M. 

White     phosphorus     matches.     Importation    forbidden     in 
Canada.     Board  of  Trade  J.,   Sept.    10,    1914.     [T.R.] 

Under  the  provisions  of  the  "  White  Phosphorus  Matches 
Act,"  the  manufacture  and  importation  of  such  matches 
are  forbidden  as  from  January  1,  1915,  and  their  sale  or 
use  prohibited  after  January  1,  1916. 

Patents. 

Explosive    powder;      Apparatus    for    forming into 

spherical  grains.  F.  I.  du  Pont,  Wilmington,  Del. 
U.S.  Pat.  1.106.13S,  Aug.  4.  1914  ;  date  of  appL,  Aug.  13. 
1913. 

The  explosive  is  supplied  to  a  moving  plate  having  holes, 
and  is  forced  into  the  holes.  A  wheel  revolves  above  the 
plate  and  is  provided  with  fingers  which  enter  the  holes  and 
force  the  plugs  outwards  into  a  heated  receptacle  in 
which  they  are  dried  and  simultaneously  subjected  to  a 
rolling  motion  to  shape  them  into  balls.— G.  W.  McD. 

Explosives  ;    Manufacture  of  gelatin .     A.    E.    Verge. 

Vincennes,  France.     Eng.   Pat.   17,205,  July  26,   1913. 

Under  Int.  Conv.,  June  23,  1913. 
Liquid  dinitrotoluene  is  prepared  by  the  nitration  of  a 
mixture  of  m-mononitrotoluene  (60  parts)  and  o-mono- 
nitrotoluerie  (40  parts).  From  20  to  25  parts  of  this 
liquid  dinitrotoluene  is  mixed  with  60  parts  of  trinitro- 
toluene.    A  gelatinous  base  is  made  by  the  addition  of 
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Cl  xxiii.— analytical  processes. 


[Sept.  30,  1914. 


collodion  cotton  to  the  nitrotoluene  mixture,  and  oxidising 
salts  (chlorates,  perchlorates  and  nitrates)  are  then  added. 
Examples  are  :  nitrotoluene  mixture  (17  parts),  nitro- 
glycerin (40),  collodion  cotton  (5),  and  ammonium  per- 
ehlorate (38  parts) ;  nitrotoluene  mixture  (28  parts), 
collodion  cotton  (1-7),  ammonium  perehlorate  (43-9)  and 
sodium  nitrate  (26-4  parts) ;  nitrotoluene  mixture  (29 
parts),  collodion  (2)  and  potassium  perehlorate  (69  parts). 

-43.  W.  McD. 


Explosive     compounds ;      Manufacturing .     Explosive 

compound.  W.  C.  Waddell,  Assignor  to  Hovnes  Safety 
Powder  Co..  Cleveland,  Ohio.  U.S.  Pats,  (a)  1,105.864  and 
(B)  1,105,865,  Aug.  4, 1914 ;  date  of  appl.,  June  27,  1913. 

(a)  Spheric  at,  explosive  pellets  are  produced  "  by  tumbling 
substantially  dry  nuclei  of  explosive  material  in  the 
presence  of  dust -like  explosive  of  the  same  nature,  adding 
a  small  proportion  of  moistening  liquid  and  continuing 
the  tumbling,  and  successively  adding  more  dust-like 
explosive  followed  by  moistening  fluid  until  said  nuclei  by 
accretion  have  formed  substantially  spherical  units  of  the 
size  desired."  (b)  A  blasting  explosive  composed  of  ;"  a 
shot-like  aggregate  of  small,  imperforate  spherical  units, 
each  such  unit  being  of  uniform  character  and  density 
throughout  and  the  several  units  being  substantially  uni- 
form in  size."" — G.  W.  McD. 


Priming  charge.  W.  H.  Buell,  Assignor  to  Winchester 
Repeating  Arms  Co.,  New  Haven,  Conn.  U.S.  Pat. 
1,106,343,  Aug.  4,  1914  ;   date  of  appl.,  Oct.  21,  1913. 

A  mixture  of  lead  hydrazoate  and  a  nitrated  carbohydrate, 

e.g.,  nitrocellulose.— G.  W.  McD. 


XXm.— ANALYTICAL  PROCESSES. 

Zirconium  ;    Separation  of from  iron  and  aluminium 

vilh  the  aid  of  the  ammonium  salt  of  nitrosophenyhydroxyl- 
amine  ("  cupferron").  W.  M.  Thornton,  jun.,  and 
E.  M.  Hayden,  jun.  Amer.  J.  Sci.,  1914,  38,  137—141. 
The  method  is  similar  to  that  previously  described  for 
the  separation  of  titanium  from  iron,  aluminium,  and 
phosphoric  acid  (see  this  J.,  1914,  615),  the  quantity  of 
tartaric  acid  used  being  equal  to  5  times  the  aggregate 
weight  of  the  three  oxides.  "  Cupferron  "  forms  a  very 
bulky  and  flocculent  white  precipitate  with  zirconium 
and  the  method  gives  accurate  results,  but  is  inadmissible 
in  the  presence  of  phosphoric  acid. — O.  R. 


Still  for    the    exact    measurement   of  boiling  point  during 

fractional   distillation  ;     An   advantageous .     T.   \V. 

Richards  and  F.   Barry.     J.  Amer.  Chcm.  Soc,  1914 

36,   1787—1791. 

The   still  described   (see  fig.)    has    proved  very  efficieni 

for  fractional  distillation  and  allows  of  the  determinatior 

of  the  exact  boiling  points  of  the  fractions.     It  consists 

of   a   flask    with  eid> 
tube,   parallel   to  th« 
neck    of     the     flask 
attached  to  it  by  twi 
connecting  tubes,  ih. 
lower   one  being  ben 
so  as  to  minimise  th> 
amount  of  dead  spac 
capable     of   retainin 
the  liquid    being  dis 
tilled.     The  side  tub- 
is  constricted   at  th 
top   where  it  receive 
and  holds  closely  th 
shell  of  a   Beckman 
thermometer  near  th 
zero  mark;    with  by 
groscopic  liquids,  th 
thermometer  must  b 
fitted    in    place   wit 
a    ground    joint, 
mirror    of    tinfoil   t 
prevent    radiation 
preferably        b  o  u  n 
around  the  side  tul 
so  as  to  surround  it 
bulb   of    the  therm' 
meter,  and  the  who 
of  the  side  tube  ar 
the   upper  connectn 
tube  is  encased   in 
thick  shell  of  asbestc 
In  an  experiment  wii 
500  c.c.  of  commerci 
toluene,    after   si 
distillations,  with  a 
fractions       eac 
time,    130    c.c.    of    liquid    distilling    within    an    interv 
of     0-02°   C.     were     obtained,     and     two     more     fra 
donations  of  65  c.c.  of  this  liquid  yielded  40  c.c.  of  tolue 
distilling  within  a  range  of  less  than  0-01°  C.     By  imme< 
ate  immersion  of  the  warm  dry  bulb  of  the  standardis 
Beckmann  thermometer  into  a  steam  bath,  the  differerj 
between  the  boiling  points  of  the  toluene  and  of  water  » 
measured.     A  slightly  modified  form  of  the  still  for  i 
with  a  small  Anschiitz  thermometer  is  also  described. 

— A.S. 


Nitric    acid ;     Detection     of with    ferrous    sulphate. 

I.  Bellueci.  Annali  Chim.  Appl.,  1914,  1,  549—558. 
A  large  number  of  experiments  were  made  under  varied 
conditions  and  the  best  resultB  were  obtained  by  dis- 
solving the  substance  in  the  smallest  possible  quantity  of 
water,  mixing  the  solution  with  excess  of  concentrated 
sulphuric  acid,  and  adding  to  the  hot  solution,  so  as  to 
form  an  upper  layer,  a  solution  of  ferrous  sulphate  saturated 
in  the  cold  :  1  part  of  nitric  acid  in  250,000  parts  of 
sulphuric  acid  could  be  thus  detected.  For  traces  of 
nitric  acid,  e.g.  when  the  zone  reaction  gave  doubtful 
results,  it  was  preferable  to  mix  together  the  reacting 
substances.  For  such  cases  the  concentrated  solution 
of  the  substance  was  treated  with  a  reagent  prepared  by 
dissolving  2-5  grms.  of  ferrous  sulphate  in  6 — 8  c.c.  of 
water  acidulated  with  sulphuric  acid  and  adding  the 
solution  to  1  litre  of  90%  sulphuric  acid.  This  reagent 
could  be  kept  unaltered  for  a  long  time  in  a  closed  bottle, 
and  was  capable  of  detecting  1  part  of  nitric  acid  in  500,000 
parts  of  sulphuric  acid.  It  is  useful  for  detecting  small 
quantities  of  nitrous  fumes  or  nitric  oxide  in  gases. — A.  S. 


Xitrogen    [in    urine,    etc.] ;    Colorimetric  determination 

total .     A.  Gulick.    J.  Biol.  Chem.,  1914,  18,  641 

547. 
A  weighed  quantity  of  the  substance  (or  1  to  2  c.c. 
urine),  containing  about  7  mgrms.  of  nitrogen,  is  treat* 
in  a  flask  of  about  50  c.c.  capacity,  with  1  c.c.  of  sulphu 
acid,   1   grm.   of  potassium  sulphate    and    3  drops 
saturated    mercuric    chloride   solution,    and    the   mixti 
is  heated  until  oxidation  is  complete  as  in   the   oidim 
Kjeldahl  method.     The  solution  is    then  cooled,   dilu 
to  100  c.c.  with  ammonia-free   water,  and   the  ammoE 
content   determined  directly  by    Nesslers    reagent, 
latter  should  be  prepared    by  dissolving  mercuric   lodi . 
15,  potassium  iodide,  10,  and  sodium  hydroxide,  40  grn  . 
in  500  c.c.  of  ammonia-free  water. — W.  P.  S. 


Carbon   monoxide  ;    Determination  of .     3:  I.  0*j 

and  T.  F.  Winmill.     Chem.  Soc.  Trans.,  1914, 105, 199 
2003. 

A  modified  form  of  the  Haldane  apparatus  is  used. 

measured   gas   sample   is   first   treated   with  bromine  • 

potassium   bromide  solution,   followed   by  potash ; 
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«*  in  Tolumo  gives  the  carbon  dioxide,  hydrogen  Bul- 
imic, sulphur  dioxide,   and   unsaturated   hydrocarbons. 
is  then  passed  backwards  and  forwards,  by  means  "I  tie- 
iiA-sium    hydroxide    solution    confining    it,    through    a 
IuIh'  tilled  completely   with  powdered  iodine  pentoxidc 
raviousl)  heated  fur  :t  — I  hours  in  a  current  of  dry  air  at 
K)  i       Before  and  after  tins  operation  the  U-tubo  stands 
eoM  wator  of  known  U'inperature  ;  during  the  passage  of 
la  na  in  water  at  IK)       Iiki   ('.    The  loss  in  volume  gives 
bon    monoxide.      Mixtures   rit-h    in   hydrogen   and 
irbon  monoxide  require  dilution  with  air  to  bring  tho 
pdrogen  below  20",,  and  the  carbon  moiuixide  below  8",,  : 
10  hydrogen  is  oxidised.     An  accuracy  of  0'02% 
ible.  '  0.  E.  M. 

(termination  of  sulphur  in  spent  oxide.     Marsden.  See  Hi. 


apid    determination    of  sodium    sulphide    i"    a    standing 
sulphide  dye-balk.     Len.     Sec  VI. 


ohmetric  determination   of  sulphuroi'S  acid.     Jamicson. 
See  VII. 


lions    distinctly    alkaline    to     phenolphthalein.       Kinulsin 
|ne|iarations  stored  for  sevend  yean  in  the  dark,  undergo 

a  gradual  loss  of  activity  and  at  the  si time  the  optimum 

reaction   is    progressively  displaced   towards   the   neutral 

point    and   even    beyond,   although   the   reactii f   the 

preparations  themselves  maj  no)  baveohangod     .1.11.1.. 


Trade  Report. 


'  'oniraband  of  II  m , 
A     Royal   Proclamation,   dated   September   -1st.    1914, 
adds  the  following  to  the  list  of  articles  to  be  treated  ae 

"  conditional  contraband  "  :— Copper,  unwroutdit.  I.,  ad. 
pig.  sheet,  or  pipe.  Glycerin.  Perroehrome.  Hsematite 
iron  ore.  Magnetic  iron  ore.  Rubber.  Hides  and  skins, 
raw  or  rough  tanned  (not  including  dressed  leather). 


'termination    of    iridium     in     platinum-iridium    alloys. 
Bannister  and  l)u  Vergier.     See  X. 

(termination  of  phosphorus  in  phosphor-bronze.    Hagmaier. 
See  X. 


nalylieal  examination  of  [commercial]  tungsten.     Arnold. 
See  X. 


(termination  of  the  sucrose  losses  during  evaporation  and 
boiling.     Zimmermann.     See  XVII. 

^termination  of  sucrose  in  cane  products]  Double  polarisa- 
tion method,  itsing  zinc  dust.     W.  G.  Cross.     See  XVII. 

fir  constituents  of  the  turnip  and  sugar  beet  plants  and 
their   biological   detection.     Kobert.     See   XlX.t. 

'etenius'  method  of  determining  small  quantities  of  nitrites, 
and  its  sensitiveness  compared  with  the  m-phenylene- 
diamine  reaction.     Letts  and   Rea.     See  XIXb. 

Determination  of  acetanilide.     Mirkin.     See  XX. 

Patents. 

"isxty  of  gases  ;    Process  and  apparatus  for   measuring 

the •     K.     Bomhard     and     G.     K6nig.     Fr.     Pat. 

468,784,  Feb.  21, 1914.     Under  Int.  Conv.,  Feb.  22,  1913. 

KlGer.  Pat.  269,862  of  1913  ;  this  J.,  1914,  336.— T.  F.  B. 

d  baths  and  means  for  heating  liquid  therefor.     Eng.  Pats. 
17,190    and  17,334.     See  IIb. 

pparatus  for  testing  [determinining  the  water-content  of] 
butler  and  the  lite.     Eng.   Pat.   16,681.     See  XIXa. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

'"lyMinoM     and     amygdalase ;      Modification     of 

te  to  ageing.     G.  Bertrand  and  A.  Conipton.     Comptes 
rend.,  1914,  159,  434—436. 

3T.    amygdalase    and    araygdalinase     of     emulsin    (see 
■*  J.,  1911,  762)  exert  their  maximum  activity  in  solu- 


Competition  with  Germany  and  Austria-Hungary.     Further 

list  of  articles  in  connection  with  which  applications  have 
been  received  at  the  Board  of  Trade.     September,  1914. 

The  following  is  extracted  from  a  second  list  which  has 
been  issued  by  the  Board  of  Trade  to  supplement  the  list 
issued  in  August  (see  this  J.,  11114.  896)  ;  those  interested 
should  communicate  with  the  Commercial  Intelligence 
Branch,    Board  of  Trade.   73,    Basinghall   Street.    E.C.. 

A. — Articles  which  inquirers  wish  to  buy. — Acetates  ; 
acetic  anhydride;  acetone;  alum  blocks;  aluminium 
silicofluoride  ;  ammonium  persulphate,  silieotluoride,  and 
sulphate  ;  aniline  oils  ;  arsenic  and  its  ores  ;  bakelite  ; 
barium  and  its  ores  ;  barium  carbonate,  chlorate,  per- 
oxide, and  sulphate  ;  barytes  ;  beryllium  ;  benzene ; 
bleach,  liquid  ;  bitumen  for  Mash  lamps  ;  borax  ;  cadmium  ; 
calamine  ;  candles  ;  carbonic  acid  gas  ;  cerium  nitrate  ; 
chemicals  for  brass  engraving  and  for  laboratories ; 
chlorophyll ;  chrome  alum ;  chromium  and  its  ores ; 
chromium  oxide,  pure  ;  Chinese  wood  oil ;  clay  ;  cocoa 
butter;  copra;  cryolite;  diatomite  ;  ethyl-acettrichlor- 
anilide  ;  felspar  ;  filter  paper  ;  filters  ;  fireworks  ;  fluorspar  ; 
formic  acid  ;  fossil  earth  ;  galalith  ;  glass,  chemical  and 
philosophical,  blown  ;  soda  glass  for  Crookes'  tubes ; 
optical  glass  ;  glue  for  bookbinders  ;  gum  tragacanth ; 
hydrochloric  acid ;  hydrogen  peroxide ;  kieselguhr ; 
kainite  ;  lactose  ;  lampblack  ;  lanoline  ;  lead,  pig  and 
powdered ;  lead  sulphate  and  hypnphosphite,  white 
lead  ;  leather,  artificial ;  limestone  ;  lithopone  ;  magnc 
sium  ;  manganese  oxide  ;  mannol ;  mannol  ethyl  ketone  ; 
matches,  safety ;  methyl-ethyl-ketone  ;  mineral  jelly  ; 
mineral  oils,  white,  and  refined  for  foods  ;  molybdenum  ; 
naphtha ;  oils  for  motors  and  for  soap-making ;  oxalic 
acid  and  oxalates  ;  petroleum,  white  toilet  ;  photographic 
papers  and  chemicals  ;  platinum  ores  ;  potassium  bromide, 
chloride,  metabisulphite,  and  persulphate ;  porcelain, 
chemical ;  potato  flour  ;  pyrogallic  acid  ;  quartz  ;  resorcin  ; 
rubber,  synthetic  ;  salicylic  acid  ;  selenium  ;  size  (Sickel); 
slag,  basic  ;  sodium  hyposulphate,  peroxide,  and  salicy- 
late ;  strammonium  herb ;  superphosphates ;  tannin  ; 
tanning  materials;  tartaric  acid  and  tartrates;  thorium 
nitrate  ;  tin  oxide  ;  tungsten  and  its  ores  ;  urea  ;  vanadium 
ores  ;  vanillin  ;  vegetable  extracts  ;  washing  blue  ;  water- 
proofing paste  and  solution  ;  wood  distilling  plant ;  wood 
tar ;  wood  pulp :  wool  fat.  purified  ;  zinc  blende  and 
spelter  ;  zinc  sulphide  and  other  compounds. 

B. — Articles  which  inquirers  desire  to  sett. — Acetates  ; 
albumin  ;  alloys,  special ;  aluminium  ;  asbestos  ;  baking 
powder  ;  bottles  :  bronze  powder  ;  carbolic  acid  ;  car- 
bonates ;  celluloid  and  celluloid  articles ;  cellulose ; 
charcoal ;  chlorides  ;  coal  and  fuel  :  cresylic  acid  ;  explo- 
sives ;  filters  ;  French  chalk  ;  galalith  ;  gelatin  :  glycerin  ; 
malt  extract  ;  metal  foil ;  mica  ;  ores  and  minerals  ;  oxides  ; 
plaster,  wall  and  ceiling  ;  plastic  compositions  ;  rubber  ; 
rubber  goods  ;  soap  ;  starch  ;  sugar  ;  sulphates  :  sulphides  ; 
tannin  ;  tar  ;  tin  ;  tungsten  ;  waterproofing  paste. 
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BOOKS  RECEIVED. 


[Sept.  30,  1914. 


Competition  with  German;/  and  Austria-Hungary  in  neutral 

markets. 

In  pursuance  of  the  Board  of  Trade  Scheme  for  assisting 
British  manufacturers  and  traders  to  secure  trade  in 
British  Possessions  and  foreign  countries  (see  this  J., 
Sept.  15th,  1914,  p.  896),  bulletins  hare  been  issued  on 
lubricating  oils  and  greases;  boot  polishes;  rubber  tyres 
for  motor  cars  and  motor  cycles  ;  goldsmiths'  and  silver- 
smiths' wares  and  electro-plate;  fertilisers:  perfumes  and 
cosmetics;  medicines  and  drugs. 


•Openings  for  British  trade.     Board  of  Trade  J., 
1914. 

Canada. 


Sept.  10, 


A  firm  in  Montreal  would  take  up  agencies  for  dyes  and 
chemicals  suitable  for  factories  making  cotton  goods, 
paper,  and  matches.     (C.I.B.  24207.) 

A  firm  of  manufacturing  chemists  in  Toronto  wishes  to 
represent  manufacturers  of  pharmaceutical  products  not 
conflicting  with  its  own  goods,  a  catalogue  of  which  mav 
be  seen  at  73,  Basinghall  Street,  E.C.     (C.I.B.  24219.) 

A  hardware  company  in  the  province  of  Ontario  requires 
sodium  cyanide,  98 — 100%  and  128 — 130°o  ;  quicksilver  ; 
sodium  sulphide  ;  glassware  similar  to  "  Jena  "  ;  porcelain 
ware  and  various  assay  and  chemical  apparatus  such  as 
is  used  in  silver,  gold,  and  nickel  mines.     (C.I.B.  24223.) 

A  Montreal  companv  invites  offers  for  tungsten  lamps 
of  10,  15.  25,  40,  60,  100,  150  and  250  watts  in  110  and 
115  volts.  Lamps  should  be  made  of  continuous  drawn 
wire  tungsten  with  screw  sockets  suitable  for  the  Canadian 
market.     (C.I.B.  24224.) 

A  manufacturer's  agent  at  Montreal  wishes  to  secure 
agencies  for  chemicals  and  oils. 

A  Toronto  company  desires  supplies  of  rubber  articles. 

Further  information  as  to  the  above  may  be  obtained 
at  73,  Basinghall  Street. 

England. 

The  following  home  enquiries  have  been  received  at 
73,  Basinghall  Street,  whence  further  information  may 
be  obtained  : — 

A  London  company  needs  supplies  of  wood  naphtha, 
acetic  acid,  acetone,  methyl  alcohol  and  formaldehyde  and 
invites  Canadian  offers. 

Others  desire  the  addresses  of  Canadian  graphite  mines, 
and  of  Canadian  manufacturers  of  bronze  powders. 


Holland. 

A  gold-mining  company,  with  offices  at  the  Hague 
and  mines  in  Java,  wants  quotations  for  two  tons  of  cheap 
commercial  calcined  borax,  and  for  zinc  discs. — Apply, 
73,  Basinghall  Street,  E.C. 


Italy. 

The  British  Chamber  of  Commerce  at  Milan  has  received 
enquiries  from  local  firms,  who  want  the  following  goods  : 
tanned  leathers,  leather  goods,  hides  and  skins,  glass  tubes 
and  gauges,  wood  pulp,  oilskins,  dyeing  and  bleaching 
materials,  chemicals,  iron  and  steel,  and  indigo. 


Japan. 

Stocks  of  dyes  in  Japan  are  sufficient  for  six  months' 
requirements. 

Sweden. 

A  firm  of  importers  wishes  to  buy  menthol,  crystallised 
and  double  crystallised. — Address,"  Swedish  Chamber  of 
Commerce,  5,  Lloyd's  Avenue,  E.C. 


Canadian    import    duties    on    certain    articles    increased. 
Board  of  Trade  J.,  Sept.   10,   1914. 

A  Customs  Memorandum  (No.  ISIIb)  contains  the  text 
of  a  Canadian  Act  to  amend  the  "  Custom  Tariff  Act.  1907," 
which  received  assent  on  Aug.  20,  1914.  It  increases  tin- 
rates  of  duty  on  various  articles  imported  into  Canada, 
among  them  being  sugar,  preserves,  ale  and  stout,  fruit 
juices,  ethyl  and  methyl  alcohol,  perfumes,  nitrous  other, 
sweet  spirits  of  nitre,  aromatic  spirits  of  ammonia,  medi- 
cated wines,  malt  extract,  all  medical,  chemical,  and 
pharmaceutical  preparations  compounded  of  more  than 
one  substance,  patent  and  proprietary  preparations,  and 
paints,  colours,  lacquers  and  varnishes. 


Books  Received. 

The  Inventor's  Handbook  of  Patent  Law  ami 
Practice.  By  Francis  E.  Bradley,  LL.D..  MA.. 
etc..  and  F.  H.  Bowman,  D.Sc.  Ewart,  Seymour 
&  Co.,  Ltd.,  Windsor  House,  Kingsway,  London,  W.C. 
1914.     Prhe  5s. 

Volume  (8J  ins.  by  of  ins.),  containing  173  pages  of  subject- 
matter,  including  an  appendix,  and  followed  by  a  list. 
I.  to  XIV.,  of  Law  Officers'  Rules,  and  an  alphabetical 
index  of  subjects.  The  matter  is  classified  as  follows  :-- 
I.  Origin  and  history  of  Patent  Law  and  Procedure.  II. 
The  patentee  and  the  subject-matter  of  a  patent.  III.  How 
to  preserve  the  inventor's  rights  before  the  patent  has  beer 
granted.  IV.  How  to  obtain  a  patent.  V.  Oppositiot 
to  grant  of  patent  and  the  inventor's  method  of  defence 
VI.  Revocation  of  a  patent.  VII.  Register,  rectificatior 
of  register,  licences,  and  assignments.  VIII.  Means  < 
exploiting  a  patent  so  as  to  render  it  profitable.  IX 
Amendment  of  specification.  X.  Foreign  and  colonia 
patents.  XI.  Legal  proceedings.  XII.  Miscellaneom 
provisions.  Appendix.  Patents  and  Designs  Acts,  190' 
and  1908.     Patents  Rules  of  1908. 


Science  and  the  Miller.  By  J.  S.  Remington.  Th< 
Northern  Publishing  Co..  Ltd.,  17,  Goree  Piazzas,  Liver 
pool.     1914.     Price  4s.  6d.  net. 

Volume  (7J  by  5  ins.)  containing  166  pages  of  subject 
matter  and  8  plates  and  including  chapters  on  :  the  trainin 
of  the  flour-mill  chemist  ;  oils  and  lubrication  ;  purchas 
of  coals  and  oil  fuel ;  moisture  in  wheat  and  flour ;  in' 
provers  and  enrichment  processes  ;  breakfast,  invali 
and  infant  foods  ;    feeding  stuffs  and  mill  offals. 


Annual  Statement  of  the  Trade  of  the  Unitl 
Kingdom  with  Foreign  Countries  and  Bbitis 
Possessions,  1913  Volume  II.  [Cd.  7585.)  Prii 
4s.  Id. 

This  volume  contains  abstract  and  detailed  tables  ( 
imports  from,  and  exports  to,  each  country ;  abstra< 
and  detailed  tables  of  imports  and  exports  at  each  port 
tables  showing  the  amount  of  Customs  revenue  receive 
at  each  port  or  place  ;  details  of  the  transhipments  und. 
bond  of  certain  articles  ;  an  account  of  the  quantities  ■ 
articles  liable  to  Customs  duties  remaining  in  bond,  an 
details  of  the  transhipments  of  free  goods  on  through  bil 
of  lading. 


Patent  Office  Library  ;  Subject  Lists  ;  New  Serii 
Patent  Office,  25,  Southampton  Buildings,  W.C.  Pri 
6d.  each. 

1.  Works   on   enamelling,   art  metal-work,   furnitui 
costume,  etc.     C.K.  15 — CO.,  17. 

2.  Works  on  Sound  and  Light.  G.G.— G.P. 

3.  Works  on  General  Physics  S. — G.F. 
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Journal  of  the  Society  of  Chemical  Industry. 


No.   19,   Vol.   XXXIII. 


OCTOBER  15,  1914. 


No.   19,   Vol.  XXXI11. 


Official  Notice. 


aPPOlNTMKXT  OK  NEW  EDITOR. 

Tin*  Council  of  tho  Society  "f  Chemical  Industry  will 
shortly  proceed  to  appoint  an  Editor  of  the  Society's 
Journal  in  place  ol  Mr.  Watson  Smith,  who  has  resigned. 
The"  Editor  will  bo  required  to  devote  his  whole  time  to  tho 
duties  of  liis  office,  and.  subject  to  the  Publication  Com- 
mittee, will  !«'  held  responsible  for  tho  whole  of  the  contents 
of  the  Journal,  tho  necessary  assistance  being  provided 
l.v  the  Society.      .Minimum  Salary  £500. 

Applications  for  the  appointment  should  be  forwarded 
to  trie  President  at  the  office  of  the  Society.  Broadway 
<  hambers,  Westminster,  S.W.,  before  the  1st  November, 
1914. 


Canadian  Section. 


iletting  hd<l  at   Toronto  on    Frid'i;/,    March    21th,    1914. 


VISCOSE:    A   XKW   CASING    FOR   SAUSAGES. 

BY    W.    r.    COHOE,    E.    C.    FOX.    AND    A.    J.    ACTON. 

Casings  for  sausage  meats  at  present  in  use  consist 
of  the  larger  intestines  of  the  ox,  sheep,  and  hog,  known 
in  the  trade  as  bungs;    the  gullet  of  the  ox  known  as 

Weasands,"  and  the  smaller  and  middle  intestines 
of  the  ox.  For  small  sausages  the  smaller  intestines  of 
the  sheep  and  hog  are  used.  They  have  been  used  for 
many  generations.  No  exception  can  be  taken  to  them 
providing  proper  precautions  are  taken  to  insure  their 
parity. 

In  the  large  packing  houses  the  conditions  of  purity 
arc  more  closely  watched  than  in  small  butcher  shops  and 
abattoirs,  but  a  sanitary  substitute  is  highly  desirable. 

An  ideal  casing  should  possess  the  following  properties  : 

The  raw  material  should  be  pure  and  uniform.  The 
process  of  manufacture  should  not  permit  any  possibdity 
e-f  contamination  by  disease  germs.  The  finished  product 
should  be  of  uniform  chemical  composition.  It  should  be 
mechanically  suitable.  It  should  have  a  pleasing  physical 
appearance.  It  should  not  provide  a  surface  upon  which 
mould  and  other  organisms  can  readily  propagate.  It 
should  not  contain  substances  injurious  to  the  human 
organism.  It  should  be,  although  in  many  cases  not 
necessarily  so,  edible.  If  possible  it  should  be  digest  ible. 
It  should  be  capable  of  being  kept,  stored  and  transported, 
under  ordinary  conditions,  for  an  indefinite  period  of 
time,  without  deterioration. 

So  great  has  been  the  increase  in  the  demand  for  sausage 
and  Bologna,  and  so  drastic  of  late  has  been  the  con- 
demnation of  natural  casings  by  Government  meat 
inspectors,  that  the  cost  of  natural  casings  is  very  high 
and  likely  to  remain  so. 

There  is  a  certain  sized  casing  for  which  there  is  a  great 
ilomand.     Artificial  casings  can  be  made  in  any  quantity 

>  this  standard  at  a  less  cost  than  the  natural  casings. 
In  order  to  find  a  substitute  for  the  present  casings, 

■  survey  of  the  field  of  possible  raw  materials  was  made, 
il  it  was  finally  decided  to  try  cellulose  (hydrate)  and 

>  use  the  viscose  reaction  of  Cross  and  Bevan. 
Bleached  sulphite  wood  pulp  is  used  as  the  raw  material. 

This  is  mercerised  by  the  action  of  caustic  soda  solution, 

washed  and  treated  by  carbon  disulphide. 

On  the  addition  of  water  swelling  takes  place,  giving  a 

nick  viscous  solution  without  a  trace  of  fibrous  structure. 

laterial    is    then    manufactured    into    tubes,    and 

into  a  salt  solution,  which  converts  it  into  a  yellow 

eliy.    The  by-products  of  the  reaction  arc  largely  removed 


by   washing  in   mixed  solutions  of  sodium   sulphides  and 

bisulphites.     Many   of   the   salts   may    be    removed    by 

heat,  either  by  the  direct  action  of  steam,  or  by  passing 
the  tube  through  a  hot  solution,  either  of  sails,  aloohol, 
glyoerin.  and  many  other  sul 

The  tube,  which  now  consists  of  cellulose  (hyi 
together  with  adhering  sodium  salts,  is  washed 
thoroughly  in  boiling  water.  The-  length  of  time  necessary 
to  accomplish  this  may  be  tirst  determined  by  an  ash 
determination.  When  the  amount  of  ash  fails  to  an 
amount  equal  to  that   in  the  original   bleaohed  sulphite 

pulp,  freedom  from  impurities  is  assured.  The  tube 
is  finally  dried,  conditioned,  and  rolled  up  ready  for 
shipment. 

Should  colourless  product  be  desired,  the  tube  may  be 
bleached  after  the  hot  wash.  In  this  ease  it  is  led  first 
through  a  hypochlorite  solution,  then  washed  in  water, 
then  led  through  thiosulphate  solution,  and  finally  washed 
in  water. 

At  the  present  time  containers  of  two  sizes  are  being 
made,  large  sizes  to  replace  beef  bungs  for  the  Beef  Bologna 
trade  and  medium  sizes  in  place  of  weasands  for  the  Ham 
Bologna  trade. 

As  soon  as  the  necessary  technical  data  can  be  obtained, 
it  is  proposed  to  prepare  a  small  sized  casing  corresponding 
to  the  sheep  or  hog  casings. 

Bleached  sulphite  pulp  is  pure,  abundant  and  uniform. 
The  chemical  treatment  it  undergoes  ensures  an  aseptic 
condition.  In  cellulose  (hydrate)  we  have  a  definite 
chemical  compound,  carrying  with  it  slightly  varying 
proportions  of  water.  Inorganic  impurities  are  limited 
to  the  small  proportion  of  ash,  0-63%  mainly  consisting 
of  alkalis  and  alkaline  earths.  The  finished  product 
contains  less  ash  than  the  original  wood  pulp. 

As  the  weight  of  a  sausage  easing  of  cellulose  (hydrate) 
averages  104  to  112  per  cent,  of  the  meat,  it  may  be  seen 
that  the  ash  present  is  insignificant.  Still  it  is  in  the 
interests  of  careful  manufacture  to  set  a  standard  for  this. 

The  experience  in  Canada  with  the  use  of  the  new 
product  showed  that  its  mechanical  properties  were 
satisfactory.  Although  the  origin  of  the  casing  was 
known  to  the  store  managers,  yet  the  man  behind  the 
counter,  who  had  been  handling  sausages  for  years,  did 
not  recognise  the  change  of  material. 

Cellulose  (hydrate)  casings  are  transparent  and  colour- 
less in  thin  films  when  unbleached,  and  when  bleached 
are  colourless  in  all  usual  thickness.  The  surface  is 
smooth  and  glassy,  and  does  not  easily  afford  a  lodging 
place  for  mould  or  bacteria.  Even  supposing  they  do 
lodge  there,  such  a  surface  does  not  furnish  food  for  their 
growth.  This  is  quite  the  opposite  of  the  conditions 
characteristic  of  the  casing  hitherto  in  use.  In  the  case 
of  our  product,  we  have  something  in  the  nature  of  a 
preservative  coating  or  container.  This  is  particularly 
true  in  the  case  of  cooked  sausages,  where  the  casing  dries 
rapidly. 

Our  product  when  finished  contains  :  cellulose  (hydrate), 
moisture,  glycerin,  and  ash.  The  human  organism  is 
quite  accustomed  to  cellulose  in  its  varying  forms  in  the 
ordinary  diet.  For  instance,  white  cabbage  contains 
63-25%" of  cellulose.     (Hoesslin;    Z.  BioL  64,  395.) 

For  purposes  of  comparison  it  is  interesting  to  note 
the  proportions  of  fibre  carried  by  various  cereal  products 
in  common  use. 


Product, 


Fibre. 


Ash. 


Wheat  flour  (finest) 

Wheat  flour  (American) 
Oat  meal  (American)    . . 
Maize  meal  (American) 
Whole  wheat  flour     


03 
03 
0-9 
20 
1-6 


0-5 
0-6 
g.u 

1-5 
19 


Authority. 


Komg 

Johnson 

Johnson 

Johnson 

Richardson 


There  is  a  lack  of  uniformity  between  the  results  given 
by  various  authorities,  due  undoubtedly  to  the  method  used 
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by  the  older  investigators  in  determining  "  crude  fibre,'.' 
This  error  is  very  large.  As  mueh  as  39°0  of  the  weight 
of  sawdust  can  be  hydrolysed  by  1%  hydrochloric  acid 
under  certain  conditions.  (See  also  Krauch  and  Becko, 
Laudw.,  Vers.  Stat.,  27,  5 ;  Cross  and  Bevan,  this  J., 
1903,  pp.  165  et  seq.)  Variations  of  method  probably 
account  for  such  results  as  are  shown  below. 

Average  composition  of  flour  of  cereals. 


Cereal. 


Cellulose. 


Ash. 


Old  wheat    '           8-3 

Barley  11-5 

Oats 10 

Kye   6-4 

Maize    14-9 

Kice !           0-2 


Taking  the  mean  content  of  1-S%  of  cellulose  in  American 
wheat,  obtained  by  Richardson,  after  407  analyses  (Am. 
6,  302)  and  remembering  that  the  casing  of  a  sausage  is 
from  104  to  1-12%  of  its  total  weight,  it  will  be  seen 
that  the  eating  of  many  of  the  prepared  breakfast  foods 
made  from  whole  wheat,  e.g.  shredded  wheat  biscuit, 
involves  a  larger  percentage  of  cellulose  than  does  the 
eating  of  a  sausage  with  cellulose  (hydrate)  easing. 

Furthermore,  it  can  be  shown  that  cellulose  (hydrate) 
is  in  a  form  more  susceptible  of  chemical  attack  than  is  the 
hard  covering  of  the  cereal  grains.  To  confirm  this  last 
point,  bleached  sulphite  wood  pulp  and  cellulose  (hydrate) 
casing  were  treated  side  by  side  at  100°  C.  with  first  0-50% 
hydrochloric  acid,  and  secondly  with  0-50%  sodium 
hvdroxide  solution.     The  results  were  as  follows  : — 


Pulr. 


1  a^iiip. 


Dry  weight      

Weight  after  oh.  acid  treatment   . . 
"Weight  after  4h.  alkali  treatment.. 

Percentage  dissolved  in  acid   

Percentage  dissolved  in  alkali 

Total  percentage  dissolved   


1-7678 

1  -6258 

1-6468 

1-3848 

1  2278 

11-8114 

l'i-74 

14-82 

23-80 

35-27 

5009 


Thus  cellulose  (hydrate)  is  more  easily  attacked  than 
normal  cellulose  and  cannot  be  looked  upon  as  harmful. 
The  ash  content  of  our  product,  0-53%.  is  so  small  that  it 
may  be  neglected 

Edibility  is  demanded  only  in  the  case  of  small  sausages, 
the  casings  of  which  consist  of  intestines  of  the  sheep  or 
hog.  The  casings  of  sausages  of  the  Bologna  variety 
cannot  be  masticated  in  any  reasonable  length  of  time, 
and  are  simply  coverings  or  food  containers.  The  meat 
of  the  sausage  also  does  not  adhere  to  the  casing  when 
made  of  our  product,  as  it  does  to  the  old  ones.  A  Bologna 
casing  made  of  cellulose  (hydrate)  can,  however,  be 
masticated.  In  such  a  case,  a  soft  non-irritant  mass  is 
produced.  In  the  case  of  the  smaller  sausages,  the 
thickness  of  the  casing  is  very  small  (0-004  to  0006  in.). 

The  power  of  the  human  organism  to  digest  cellulose 
is  still  a  moot  point  among  chemists.  Much  work  has 
been  done  in  the  study  of  its  value  to  the  ox  and  the 
horse.  It  is  only  recently  that  exact  information  has 
been  obtained  with  regard  to  man.  For  instance.  Haramer- 
sten  (Mandel's  translation,  pp.  291  and  297)  states  that 
certain  kinds  of  cellulose  are  undoubtedly  partly  dissolved 
in  the  intestines  and  cites  Hanneberg  and  Stohmann, 
Zeits.  f.  Biol.  21,  613  ;  Kneirman.  ibid.  p.  67  ;  Hofmeister, 
Arch.  f.  wiss.  u.  pract.  Thier.,  11  ;  Weiske,  Lat.  f.  Biol. 
22,  373  :  Tappeiner.  brd.  20,  24  ;  and  Mallovre.  Pfflugers 
Arch.,  49. 

The  most  recent  work  on  this  subject,  which  has  come 
to  the  writer's  attention,  is  that  of  Lohrisch  (Zeit.  Ex. 
Path.,  5,  478).  The  conclusion  of  this  investigation  is 
that  in  normal  individuals  50%  of  cellulose  is  digested, 
and  in  chronically  constipated  cases  80%.  The  action 
is  one  of  hydrolysis  to  sugar  and  starch.  The  suggestion 
of  Lohrisch  to  substitute  cellulose  for  sugar  in  the  diet 
of  diabetic  patients   is  interesting.     It   would   seem  safe 


to  conclude,  therefore,  that  our  product  is  at  least  in  part 
digestible  by  the  human  system. 

As  our  product  consists  practically  of  dried  cellulose, 
its  keeping  properties  are  excellent.  Under  ordinary 
conditions  of  storage,  it  is  not  attacked  by  anything,  but 
will  keep  indefinitely  like  paper  or  cotton  cloth.  ' 


Yorkshire  Section. 


Meeting    laid   at    Bradford    Midland    Hotel,    on    Monday, 
May  Uth,  1914. 


MR.    GEORGE    WARD    IN    THE    CHAIR. 


ESTIMATION      OF      ALDOSES      (PART  I.). 
THE  ACTION  OF  NEUTRAL  SODIUM  HYPOIODITE. 

BY    X.    BLAND    AND    L.    L.    LLOYD. 

Since  concordant  results  by  polariscopic  and  copper 
methods  for  the  estimation  of  sugars,  dextrins,  etc.,  in 
sizing  mixurcs  are  difficult  to  obtain,  an  attempt  was  made 
to  discover  a  method  that  would  give  some  idea  of  the 
relative  amounts  of  different  sugars  in  mixtures.  This 
work  led  to  an  examination  of  the  oxidation  of  aldehydes 
by  sodium  hypoiodite. 

The  action  of  sodium  hypoiodite  upon  formaldehyde 
was  first  tested.  The  reaction  is  quantitative  according 
to  the  following  equation  : — 

l2+2NaOH  =  NaIO+NaI+H20 
NalO + HC  HO = NaT  +  HCOOH 
or  HCHO+I2+H2O=2HI  +  HC0OH 

The  hypoiodite  may  be  used  for  the  estimation  of  formal 
delude  as  follows  : — 5  c.c.  of  commercial  formaldehyde  ar< 
diluted  to  1000  c.c.  and  10  c.c.  of  this  solution  are  addee 
to  50  c.c.  A/10  iodine  to  which  a  slight  excess  of  eaoBtii 
soda  has  been  added.     The  reaction  mixture  is  allowed  t< 
stand  for  about  five  minutes,  acidified  with  dilute  hydro 
chloric  or  sulphuric  acid,  and  the  liberated  iodine  titratcc 
with  A   10  thiosulphate.     Each  c.c.  of  iodine  used  reprc 
sents  3%  of  formaldehyde.     In  one  experiment  a  figur 
of  40-5%  was  obtained.     The  results  are  concordant  am 
quite  as  accurate  as  the  longer  process  in  which  the  amoun 
of   ammonia   to  form   hexamethylenetetramine  is  founi 
by  adding  to  a  solution  of  the  formaldehyde,  ammoniui 
chloride,  followed  by  a  definite  quantity  of  2.V  causti 
soda,  allowing  to  stand  in  a  stoppered  bottle  for  aboii 
two  hours  and  titrating  with  standard  acid,  using  metln 
orange    as    indicator.     The    formaldehyde    gave    by    th 
hexamethylenetetramine    method    40-3    and    40-J 
compared  with  40-5%  by  the  hypoiodite  method. 

An  attempt  to  value  paraformaldehyde  by  this  metle 
failed.  The  paraformaldehyde  was  in  a  finely  dividi 
condition,  and  gave  very  variable  results.  Acetaldehyi 
gave,  under  similar  conditions,  low  and  variable  result 
due  possibly  to  the  formation  of  iodoform. 

The  action  of  the  hypoiodite  upon  solutions  of  sags 
was  found  to  vary  at  first  with  the  quantity  of  caust 
soda  added,  and  the  period  of  action  of  the  hypoiodite. 

A    practically    neutral    hypoiodite    solution    was   th' 
made  by  adding  50  c.c.  A/ 10  caustic  soda  to  50  c.c.  K 
iodine.     The  sugar  solutions  were  added  to  this  solutif 
allowed  to  stand  for  about  five  minutes,  acidified  Wi 
dilute    acid    and    titrated    with    A/10    thiosulphate. 
many  cases  the  reaction  with  the  neutral  hypoiodite  » 
continued   for   from   30   mins.    to   24   hours.  4he  resti 
increasing    gradually    with    increased    period    of   acti< 
The  experiments  were  carried  out   with  a   1%  soluti 
of  lactose.     25  c.c.  of  this  was  added  to  a  mixture 
50  c.c.  of  A/10  iodine  and  50  c.c.  of  A'/IO  caustic  so«. 
and  in  one  case  25  c.c.  of  A/10  iodine  and  25  c.c.  of  A 
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■auetie  soda  wcro  employed. 
In-  ii-Milts  : — 


I'ln   following  table  shows 


' 

■2 

3 

4 

5 

i.luni.-  of    A'/10 

.           ... 

^j 

in 

50 

50 

;,ii 

ul   A/ Id 

Sell       .... 

50 

50 

:.n 

50 

ICtlon 

SO   in 

3  hrs. 

7  hrs 

12  lirs 

24  hr* 

.1 

II  B 

14  '." 

LSI 

15-2 

152 

illg  with  :i",,  .sulphuric  ai  id  foi  foul  hours  in  a  bath  of 

boiling  water,  maltose  bydrolyace  into  i«,.  mnlnrmlm  of 
dextrose,    A  result  of  99-9%  was  obtained 

The  figures  obtained  directly  by  the  h  method 

are  given  in  the  following  table:— 


Prom  the  composition  of  a  sugar  can  bo  calculated  the 

.mount  of  iodine  that  will  lie  required  to  oxidise  it   mt  ■  • 

m  acid,  since  neutral  hypoiodite  oxidises  only  tho  aldehyde 

;rou|i. 

Tho    following    compounds    havo    boen    dealt     with  : 

so,  loevuloso,  sucrose,  lactose,  and  maltose, 
DerrroM    contains    one    aldehyde    group    and    should 
i  quire  one  molecule  of  iodine  or  one  molecule  of  hypoiodite 
o    oxidise    the    aldehyde    group.     Working    with    pure 
.  Ktroee  (Kahlbaum)  we  found  that  the  gram   molecule 
f  the  sugar  (180  g.)  required  L'54  grams  of  iodine  for 
Aion. 
In  the  wholo  of  the  experiments,  the  samo  strength  of 
>ugar  solutions    was    used,    namely — 10  grams    per   litre  : 
..(  these  solutions  were  added  to  30  e.c.  of  N    10 
odme  converted  into  neutral  hypoiodite.  allowed  to  stand 
or  about  five  minutes,  acidified,  and  titrated  with  .V   10 
hate. 
In  one  experiment  L\">  e.c.  of  dextrose  solution  required 

of  iodine,  representing  99-7%  dextrose. 
Laa-ulose  and  sucrose  contain  no  aldehyde  group  and 
lo  not  react   with  the  neutral  hypoiodite. 

hydrolysis  produces  dextrose  and  lrevulose, 

mol.  should  roquire  one  mol.  of  iodine  as  hypoiodite 

or  oxidation.     Two  portions  of  20  e.c.   of  pure  sucrose 

Kahlbaum)    solution  were   heated    with    10    e.c.    of  con- 

entrated  hydrochloric  acid  for  ten  minutes  at  66       68    I    . 

■-•led.  neutralised,  and  treated   with  neutral   hypoiodite. 

quired  MS  e.c.  and  1 1  -85  e.c.  -V   Id  iodine,  equal, 

i sportively,  to  100-85%  and  101-3%  sucrose.     Ordinary 

ar  gave  102-6%. 

In  all  the  experiments  with  cane  sugar  the  figure  after 

ivdralysis  was  higher  than  it  should  be  ;    some  samples 

f   trade    cane    sugar,    although    without    action    before 

ivdrolysis,  gave  as  much  as  104%  after  hydrolysis. 

Lactose   contains    one    aldehyde    group     and    requires 

no   molecule    of    iodine.     Tho    result    in    this    case    was 

Lactose    on    hydrolysis    gives    one    molecule    of 

lextroso  and  one  molecule  of  galactose  :    after  hydrolysis 

>ith  3%  sulphuric  acid  a  figure  of  99-45%  was  obtained. 

Maltose  also  contains  one  aldehyde  group,  and  in  this 

ase  the  results  obtained  were  10008  and  100-8%.     After 


Maximum 

Minimum 

Mean    .    . 


1 1.  Mr... 


097 
96  1 

'.is  g 


Lwrulott 


nil 


Sncrosc      I 


nil 


% 

M  i 


X 

1018 
99t 
1O0-I 


and  the  figures  obtained  by  the  hypoiodrU    method  after 
hydrolysis  (inversion)  are  shown  iii  the  following  table: — 


Sucrose 
(pure). 

rose 
(ch.  pure). 

Lactose. 

MalUMC 

Maximum 

% 

mi    : 

- 

KM  1 

102-6 
108-0 

....  | 
99  1 

99-§ 
89-1 

We  hope  to  bo  able  to  apply  the  method  to  the  examina- 
tion of  starch  and  dextrin  products  used  for  sizing  pur- 
poses. Simple  mixtures  containing  two  of  the  above 
sugars  have  been  analysed  fahl\  easily,  but  dextrin 
presented  difficulties  which  we  are  attempting  to  over- 
come, an  account  of  which  will  appeal  later. 

Discussion. 

Mr.  F.  W.  Richardson  said  that  he  had  done  a  large 
amount  of  work  on  this  subject  some  time  ago,  but  bis 
discoveries  as  to  the  errors  arising  from  the  application 
of  processes  given  in  the  standard  books  were  of  such  a 
remarkable  character  that  the  Society  before  which  the 
paper  was  read  did  not  care  to  publish  them.  With  a 
mixture  of  maltose,  dextrose,  dextrin,  and  invert  sugar 
the  ordinary  methods  were  quite  inadequate  for  a  correct 
analysis.  The  least  objectionable  results  arose  from  the 
application  of  polarimetry  before  and  after  complete 
inversion,  and  also  after  elimination  of  the  invert  reading 
at  187°  F.  with  the  conjunction  of  alcoholic  precipitation 
for  the  dextrin  and  with  copper  methods  carefully  applied 

Dr.  L.  L.  Lloyd  said  that  the  results  obtained  by  the 
polarimeter  when  working  with  very  dilute  solutions 
of  sugars  weie  too  variable  to  be  of  any  use.  The  copper 
number  along  with  the  hypoiodite  (iodine)  number  waa 
found  to  be  fairly  constant  and  would  probably  be  of  much 
use. 
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'ofary  kiln  ;   ]h  relopment  of  the and  its  application  to 

wioits    chemical    and    metallurgical    processes.     R.    K. 
Meade.    J.  Ind.  Eng.  Chem.,  1914,  6,  754—760. 

■X  account  of  the  advantages  of  the  rotary  kiln  and  its  use 
i  the  manufacture  of  cement  ;  for  nodulising  ores,  cinder, 
*. ;  burning  lime  ;  roasting  bauxite,  chemicals,  etc.  ; 
i»nuf»cture  of  bichromates ;  burning  pyrites ;  manu- 
>cture  of  sulphides  ;    production  of  phosphatic  fertilisers 

em  phosphate  rock,  and  of  potassium  compounds  from 

lspar. — A  S. 


External     corrosion     of    cast-iron     pipe.     Pugh-     See  X. 

Patents. 

[Mixing  liquids.]  Apparatus  for  the  introduction  of  one 
liquid  into  another  undtr  press  u  e.  I :.('.  Parsons,  London. 
Eng.  Pate.  16,751,  July  21,  and  29,329,  Doc.  19,  1911 
To  maintain  the  proportion  between  the  two  liquids  a* 
constant  as  possible  when  the  Bow  vanes  eonsidexabl/, 
a  pair  of  vertical  injecting  cylinder;  is  used  having  pint»w 
of  slightly  higher  specific  gravity  than  the  liquid  and  both 
connected    with    an    adjustable,     constant-flow     feeding 
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device,  and  so  arranged  that  the  upward  stroke  of  one 
piston  synchronises  with  the  downward  stroke  of  the  other. 
All  mechanical  friction  is  reduced  as  much  as  possible. 
(See  also  this  J.,  1914,  515).— W.  H.  C. 

Mixer  for  liquids.     B.  Goldman.     Fr.  Pat,  468,959,  Feb. 
26,   1914.     Under  Int.  Conv.,  April  22,   1913. 

To  promote  the  mixing,  the  blades  of  the  agitator  are  only 
partially  immersed  in  the  liquid.  They  are  adjustable 
vertically  on  the  shaft  so  as  to  be  adaptable  to  various 
depths  6f  liquid.— W.  H.  C. 

Drying    machines    or    hydro-extractors;     Centrifugal . 

H.  C.  Longsdon,  Keighlev.     Eng.  Pat.  22,261,  Oct.  3, 
1913. 

Locking  devices  flexibly  connected  together  are  provided 
for  centrifugal  machines  with  covers,  so  that  the  machine 
cannot  be  started  until  the  cover  is  closed  nor  can  the 
cover  be  opened  until  the  machine  is  stopped.  The 
drum  can,  however,  be  rotated  by  hand  when  the  cover  is 
open.— W.  H.  C. 


Dryer  ;      Mechanical  

Fouche.     Fr.   Pat. 


-    with     superposed     parts. 
468,939,  Feb.   25,   1914. 


A  number  of  drying  chambers  through  which  the  material 
is  carried  on  endless  bands  are  arranged  one  above  the 
other.  The  material  passes  down  from  band  to  band  and 
the  hot  air  or  other  drying  medium  is  passed  either  upwards 
or  downwards,  or  from  the  centre  both  up  and  down,  or 
vice-versa.  The  tension  and  speed  of  each  band  can  be 
adjusted  independently  and  stirring  devices  and  cleaning 
brushes  may  be  provided.  The  hot  air  is  obtained  from  a 
stove  in  which  the  hot  gases  pass  through  vertical  passages 
grouped  around  a  furnace  and  interposed  between  hori- 
zontal passages  through  which  the  air  is  passed. — W.  H.  C. 

Thickening  and  agitating  pulp  ;    Process  of  and  apparatus 

for .     J.  van  N.  Dorr,  Denver,  Colo.,  U.S.A.     Eng. 

Pat.  22,411,  Oct.  4,  1913. 

The  pulp  flows  from  the  shoot,  B,  and  launder,  a,  into 
the  tank,  A.  The  clear  liquid  overflows  through  the 
launder,  H,  and  the  solid   particles  sink  to  the   bottom 


where  they  are  agitated  by  the  rakes,  J,  and  arc  elevated 
by  the  air-lift,  c,  and  overflow  into  the  agitating  chamber, 
X,  formed  by  the  suspended  conical  partition,  E.  The 
heavier  particles  sink  rapidly  and  are  re-washed  and  re- 
elevated,  and  the  lighter  particles  are  discharged  aa  a 
thickened  mud  through  the  pipe,  I. — W.  H.  C. 

Grinding  mills.  D.  M.  Clark,  London.  From  Bradley 
Pulveriser  Co.,  Boston,  Mass.,  U.S.A.  Eng.  Pat.  6193, 
March  II,  1914. 
To  prevent  leakage  of  lubricating  oil  from  the  universal 
coupling  to  the  rotary  shaft,  a  frusto-conical  shield  is 
provided,  within  the  universal  coupling,  to  retain  the  oil. 

— W.  H.  C 


Furnaces  for  boiling  or  melting  purposes.  L.  F.  Tooth, 
London.  Eng.  Pat,  7636.  March  26,  1914.  Addition  to 
Eng.  Pat.  18,523,  Aug.  12,  1912  (this  J.,  1913,  933). 

The  furnace  is  built  up  of  quadrant-shaped  blocks  and  the 
annular  flue  is  divided  horizontally  into  an  upper  and  a 
lower  portion.  The  former  communicates  with  the  central 
heating  chamber  and  the  latter  with  the  flue  leading  to 
the  stack.  The  openings  in  the  partition  and  those  con- 
necting respectively  the  heating  chamber  with  the  upper 
flue  chamber  and  the  lower  flue  chamber  with  the  stack 
are  arranged  so  as  to  cause  the  gases  to  traverse  as  long  a 
path  as  possible. — W.  H.  C. 


[Kiln.]  Art  of  treating  vegetable  and  mineral  matter  by  heat, 
A.  G.  Waterhouse,  Leonardo,  and  J.  H.  Van  Mater. 
Atlantic  Highlands,  N.J.  U.S.  Pat.  1,105,729,  Aug.  4, 
1914  ;    date  of  appl.,  Aug.  13,  1913. 

A  tunnel  kiln  for  burning  bricks  or  other  products  consist- 
of  an  insulating  conduit,  held  above  its  foundations  bv 
external,  isolated  supports,  and  having  an  under-passag< 
throughout  its  length,  formed  between  two  hangim. 
partitions,  which  extend  downwards  from  the  interior  ol 
the  conduit  into  a  water-seal.  Two  separate  support- 
driven  by  external  mechanism  travel  through  the  conduit  ii 
opposite  directions  and  carry  the  material  to  be  burnt 
which  is  heated  on  both  sides  whilst  passing  through  th< 
conduit. — O.  R. 


Gases  ;    Extractor  of  liquids  and  solids  from .     J.  T 

Wilkin,  Assignor  to  The  Connereville  Blower  Co. 
Connersville,  Ind.  U.S.  Pat.  1,105,868,  Aug.  4,  1914 
date  of  appl.,  May  27,  1914. 

The  top,  11,  of  the  central  chamber  of  the  apparatu 
(see  fig.)  has  a  circular  aperture  closed  by  a  heavy,  movabl 
plate,  14,  from  the  under  side  of  which  a  plug  project 


into  the  opening.  With  sufficient  pressure  in  the  chamb< 
the  gas  passes  through  the  annular  space,  13,  15,  ai 
thence,  in  a  thin,  radiating  stream  between  the  adjacei 
horizontal  surfaces  of  the  place  and  its  support,  to  t 
space  above,  the  non-gaseous  constituents  accumulati 
in  the  annular  channel,  17,  and  being  discharged  throu 
the  pipe,  21.— W.  E.  F.  P. 

Evaporator.     E.  Zaremba  and  0.  Mantius,  Buffalo,  N. 

Assignors  to  Zaremba  Co.     U.S.  Pat.  1,106,532,  Aug. 

1914  ;   date  of  appl.,  Aug.  22,  1912. 
A  vessel  for  the  evaporation  of  acid  or  other  corros 
liquids  in  vacuo  consists  of  a  steel  or  cast  iron  cylindri 
shell    lined    with    refractory    bricks   or   slabs   which 
built  in  and  domed  or  arched  so  that  the  lining  can  it* 
withstand  pressure  from  without.     The  heating  medi  i 
is  passed  through  a  group  of  horizontal  pipes  of  M 
resisting     material     which     extend     from     acid-resist : 
tube-plates  and  protected  steam-chests  fixed  on  oppc*  • 
sides  of  the  lower  part  of  the  vessel. — W.  H.  C. 
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MMeior;    I'entrifugal 0.   K    Beach,  Assignor  to 

V.  W.   Braun,   Los  Angeles.  Cal.      U.S.   Pat.    1,105,954, 
Auj;.  4,  19M  :   date  of  appl.,  Aug   21,  1912. 

Tbk  material  is  fed  into  the  cup-shaped  Teasel,  12, 
stating  about  the  spindle,  S.  through  the  hollow  screw, 
:i»,  which  serves  to  clamp  a  transparent   cover,   17,  on 


.  the  vessel.     A  layer  of  filtering  material.   IS,  is  inter- 
«sed  between   the   upper  edge   of   the   vessel   and   the 
\\    II.  <'. 


'Inslic    materials   [Soap,    elm/,    etc.]  ;     Treatment    of . 

\.   1..   Mowry   and   F.   A.   Secord.     Fr.   Pat.   468,002, 
!Yk  ;!,  1914. 

'he  material  is  forced  through  a  conduit  by  a  hollow 
*rew  conveyor,  and  issues  at  the  further  end  in  a 
rtangular  form.  It  is  heated  or  cooled  during  its 
assage  through  the  apparatus  by  circulating  a  heating 
r  tooling  medium  through  the  screw  conveyor. — W.  H.  C. 


■nss.     R.  Christiansen.     Fr.  Pat.  468,565,  Feb.  17. 
1914. 

nKATiNo  agent  is  passed  through  a  pipe  disposed  in  a 
>iral  groove  forme. 1  in  the  outer  surface  of  the  casing 
mrrounds  the  press-plates. — W.  H.  C. 


ixls  and  risercoirs  ;   Process  for  lining .     Comp.  du 

Ciment-Verre.     Kr.  Pat.  469,064,  May  10,  1913. 

n   tanks   are    lined    with    enamelled     metallic    plates 
•med  together  by  a  solder  which  will  resist  the  action 
the  liquid  they  are  destined  to  contain. — \V.  H.  C. 


Ktgtneratirc      gas   .      F.      K.      Siemens, 

ondon.     Eng.  Pat.  28,049,  Dec.  5,  1913.     Addition  to 
Kng.  Pat.   10,824,  May  7,   1912. 

Hon  of  Jan.  1,  1914,  to  Fr.  Pat.  461.93S  of  1913  ; 
1914,  850.— T.  F.  B. 

niinq  apparatus.     ('.    (irau.    Niedernzwil,    Switzerland. 
-     Pat.    1.107.294,    Aug.    18,    1914;     date    of   appl., 

a,  i9i2. 

it  Fr.  Pat.  447,238  of  1912  ;   this  J.,  1913,  275.— T.  F.  B. 

<uet ;  Apparatus  for  purifying  [irastt] .     A.  Miiller, 

I.eipxig.Schleussig,  and  C.  Bomhard,  Berlin.     U.S.  Pat. 
1.107,986.  Aug.  18,  1914;     date  of  appl.,  Dec.  2,  1909. 

a  Eng.  Pat.  17,380  of  1909  ;   this  J.,  1910,  932.— T.F.B. 

panting  solid  matter,   more  particularly  cellular   matter, 

/rom  liquids  ;    Apparatus  for .     B.   Hofer,  Munich, 

•lermany.     U.S.  Pat.   1,108,095,  Aug.   18,   1914.     Date 
"f  appl.,  April  22.  1914. 

B  Eng  Pat.  6793  of  1914  ;   this  J.,  1914,  939.— T.  F.  B. 

/oration    of   maUrials  ;     Process  for   effecting    the . 

K-  Jaffe,  Frankfort,   Germany.     U.S.    Pat.    1,109,529, 

^pt.  1,  1914.    Date  of  appl..\March  16,   1912. 

a  Gcr.  Pat.  255,531  of  1911  ;  this  J.,  1913,  351.— T.F.B. 


Vacuum  ;    Process  /<""  producing  ami  maintaining  a  hnjh 

.    Sudfeldt  and  Co.    Kr.  Pat.  468,434,   Ifeb.   13, 

1914, 

BuU.8.  Pat  1,100,694 of  1914;  thiaj.,  1014,  781,     1.1'  H. 


IIa.— FUEL;       GAS;       MINERAL    OILS  AND 
WAXES. 

Vertical  retorts;   Wilson's  " conUnuous-intermiUeni  ' . 

J.  Dickson.     J.  Gas   Lighting,   1914,  127,  615     621. 

The  "  continuous-intermittent  "  pre*  ess  i  onsists  in  malting 

gas   continuously    in    vertical   retorts   which   arc    paitially 
discharged  and  til l«-< I  up  with  fresh  coal  at  short  intervals. 

The  process  has   been  in  use  tor  a  year  at  Johnstone, 
with  an  installation  comprising  three  settings  of  4,  and  one 
of  6  retorts,  each  capable  of  carbonising  3  tons  of  coal 
per  24   hours,   and  each  setting  having  a  separate 
producer.     The  retorts  wore  designed  to  suit  the  secon 
coking  coals  of  Scotland  and  are  L'li  ft.  high,  3  ft.  I  in.  by 
10  in.  at  the  top,  tapering  a  distance  ol   11  ft.  6  in.  to 
4  ft.  by  1  ft.  I)  in.     7  owt.  of  coke  is  withdrawn  everj 
4  hrs.  leaving  ti  to  7  ft.  at  the  top  of  the  retort  to  be  re 
charged.     Compared   with   horizontal    retorts    used     pre- 
viously,   there   was   a  saving   in   labour  cost   during   the 
year  equivalent  to  l-47d.  per  1000  cb.  ft.  of  gas,  on  an 
output  of  9}  million  cub.  ft.     The  yield  increased  from 
9820  to  10,113  cb.  ft.  of  gas,  from  12-90  to  14-03  galls,  of 

tar,  and  from  26-50  to  28-99  lb.  of  an dam  salphate 

per  ton.  while  coke  fell  from  9-90  to  8-7S  cwt.  per  ton, 
these  results  being  obtained  with  a  cheaper  coal  than  that 
previously  need.  During  the  last  two  months  of  tin- 
period  reported  on,  the  yield  was  10,808  cb.  ft.  of  gas, 
15-69  galls,  of  tar  and  29-48  lb.  of  sulphate  per  ton.  with 
a  consumption  of  10-42  11>.  of  coke  per  100  lb.  of  coal 
carboDised.  The  gas  has  calorific  value  047  B.  Th.  I 
gross  and  583  15.  Th.  U.  net,  and  the  illuminating  pow<  i  is 
17  c.p.  Naphthalene  stoppages  have  fallen  from  195  to 
23  during  the  periods  May — July  1913  and  1914.  The 
yield  of  gas  per  ton  was  greater  by  100—  500  cb.  ft.  when 
the  charging  period  was  increased  to  4  hrs.  4S  min.,  but 
the  calorific  value  fell  to  593  B.  Th.  D.  gross  and  534 
B.  Th.  U.  net,  the  candle-power  to  15-6  and  the  fuel 
consumption  increased  to  18  lb.  of  coke  per  100  lb.  of 
coal.     The  composition  of  the  gas  was  : — 

Charging  period     *  hrs.  48  min. 

Carbon  dioxide  305  310 

llluminaiits 3-80  5-00 

Oxygen     "4.',  0-50 

Carbon  monoxide  

Methane   33-90 

Hydrogen     ■»'"" 

Nitrogen  515  '■■ 

The  retorts  run  6  to  7  weeks  without  scarfing.     At  the 

first  sign  of  sticking  up,  the  retort  is  worked  till  empty, 
the  carbon  burnt  off  by  admitting  air  at  the  bottom,  any 
remaining  carbon  is  removed  with  a  light  bar,  the  retort 
is  filled  with  coke  to  within  7  ft.  of  the  top,  and  char 
with  coal  some  time  after.  The  whole  process  occupies 
54—56  hrs.— A.  T.  L. 

Transformer  oils.     W.    Braucn.     Chcm.    Rev.   Fett.    Ind., 

1914,21,138—139,  170—171. 
Osly  mineral  and  rosin  oils  arc  now  used  in  transformers  ; 
most  of  those  sold  are  neutral,  and  have  high  flash  and 
ignition  points,  good  insulation  capacity  and  low  viscosity. 
.Since  mineral  and  rosin  oils  are  hygroscopic,  electrical 
conductivity  determinations  should  be  applied  to  the  oil 
previously  dried  or  heated  to  100  C.  In  use  the  mineral 
oils  are  oxidised,  with  formation  of  acids  which  attack  the 
metals,  especially  the  lead,  of  the  transformer,  to  form 
compounds  sparingly  soluble  in  oil.  leading  to  the  j 
duction  of  solid  vc'llow  to  black  deposits  in  the  trans- 
formers. The  insolubility  of  the  acids  in  petroleum  spirit 
indicates  the  presence  of  hydroxy-aeids.  Their  saponi- 
fication  value  is  about  187.  The  formation  of  acids 
increases  with  the  temperature  and  time,  and  the  presence 
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of  copper  promotes  the  oxidation.  Oils  containing  sulphur 
undergo  pronounced  decomposition  in  transformers.  The 
solid  deposits  contain  up  to  30%  of  ash,  and  are  partially 
soluble  in  hot  mineral  oil  and  soluble  in  benzene,  from 
which  they  can  be  repreeipitated  by  petroleum  spirit. 
AD  types  of  crude  or  slightly  refined  mineral  oils  yield 
these  solid  deposits,  whereas  highly-refined  colourless  or 
fight  yellow  oils,  which  have  been  treated  with  concen- 
trated sulphuric   acid,   are  equally  oxidised,   but   instead 


but  the  number  of  beehive  ovens  decreased  by  57.  Th 
average  production  of  each  retort  oven  was  about  230 
tons,  and  of  each  beehive  oven  505  tons.  A  mark 
tendency  to  consolidation  into  larger  units  is  shown,  th 
number  of  coke  establishments  having  decreased  froi 
578  in  1910  to  551  in  1913.  The  total  value  of  tho  cok. 
gas,  tar,  ammonia,  and  other  products  produced  at  b\ 
product  recovery  ovens  during  the  last  three  years 
shown  in  the  following  table  : — 


Product. 


Quantity. 


Value. 


1912. 


1913. 


Quantity. 


Value. 


Quantity. 


Value. 


Gas  (thousand  cb.  ft.)   33,274,801 

Tar  (galls.)    ,     69,410,599 

Ammonia,  sulphate  or  reduced  to  equivalent   in 

sulphate  (lb.)    '     72,920,056 

Ammonia  liquor  (galls  >     .       4,660,596 

Anhydrous  ammonia  (lb.)     23.lSo.lls 

Other  by-products — 

Total  value  of  by-products —  10.033.961 

Coke  (short  tons)    7,847,845  i     27,297,897 

Grand  total I  37,331,858 


$3,781,218 
1,638,314 

1,943,761 

548,824 

1  847,929 

273,915 


54.491.248 
94,306,583 

95,275,545 

5,502,4113 
•26,672,474 


$4,650,517 
2,310,900 

3,649,144 

735. 1 2(1 

•2,387,662 

lild.. '..',2 


64,553,941 
115,145,025 

173,342,349 

4,102,448 

♦28,663,936 


S5.694.69 
2,830,  ]> 

5,324,44 

537,41 

•2,135,651 

403,57! 


11,115,164 


14,343.795 
42,632,930 


12,714.700 


56,976,725 


16,926,94 
48,637,85: 


65,563,79 


•  Mainly  ammoniaeal  liquor  sold  on  pound  basis  of  XH,. 


of  yielding  a  deposit,  form  acid  vapours,  oil-soluble  acids, 
and  water.  These  products  strongly  attack  the  metals 
and  insulating  material.  The  acids  have  a  pronounced 
oxidising  action  and  liberate  iodine  from  potassium  iodide. 
As  a  practical  test  of  the  stability  of  an  oil  a  current  of 
air,  oxygen  or  ozone  is  passed  through  the  sample  heated 
to  the  desired  temperature  in  a  glass  vessel.  The  deposits 
of  liquid  acid  products  thus  obtained  are  identical  with 
those  formed  in  a  transformer.  Mineral  oils  rich  in  hydro- 
carbons with  open  carbon  chains  are  particularly  liable 
to  decomposition,  whilst  those  rich  in  cyclic  hydrocarbons 
are  more  stable.  In  practice  oils  containing  aromatic 
hydrocarbons  have  proved  the  most  suitable.  Rosin  oil 
(flash  point  158°  to  160°  C.  ;  ignition  point,  170°  to  180°  C.) 
is  preferable  to  mineral  oils.  The  volatility  is  only  slightly 
higher,  whilst  the  insulation  capacity  is  better  than  in  the 
case  of  mineral  oils.  The  oxidation  products  are  soluble 
in  the  rosin  oil  and  do  not  attack  the  metal  or  insulating 
material,  whilst  water  is  not  formed  in  the  decomposition. 
Owing  to  slight  polymerisation  rosin  oil  thickens  more 
than  mineral  oil  of  equal  viscosity,  but  since  its  viscosity 
decreases  much  more  rapidly  with  rising  temperature,  it 
always  remains  sufficiently  fluid  to  circulate  in  the  trans- 
former. To  obviate  the  action  of  atmospheric  oxygen 
upon  mineral  oils,  transformers  are  made  in  which  contact 
of  the  air  with  the  hot  oil  is  prevented,  but  these  are 
only  partially  successful,  since  the  air  dissolved  by  the 
oil  is  able  to  produce  the  deposits  and  acid-formation, 
with  the  liberation  of  water.  Rosin  oil  that  has  become 
viscous  after  many  years'  use  can  be  made  sufficiently 
fluid  again  by  the  addition  of  fresh  oil.  Mixtures  of 
mineral  and  rosin  oils  should  not"  be  used,  since  they 
undergo  decomposition  in  the  same  manner  as  mineral 
oils.  (See  also  this  J.,  1910,  406;  1911,  696,  697;  1912, 
62,  114.)— C.  A.  M. 

Coke  production  in  the  United  States  in  1913.  E.  W. 
Parker.  U.S.  Geol.  Survey.  Mineral  Resources,  1913, 
455—520.     [T.R.] 

The  production  of  coke  in  the  United  States  in  1913 
amounted  to  46,299,530  short  tons,  valued  at  $128,922,273 
compared  with  43.989,599  tons  in  1912,  value  SI  1 1,805,113. 
The  amount  of  coal  consumed  in  coke  manufacture  in 
1913  was  69,239,190  tons.  Of  the  1913  production, 
33,584,830  tons,  value  S80,284,421,  was  beehive  or  "  oven  " 
coke  and  12,714,700  tons,  value  848,637,852  was  by- 
product or  "  retort "  coke.  Nearly  70%  of  the  increase 
in  the  production  in  1913  was  due  to  retort  coke.  The 
total  number  of  ovens  and  retorts  in  operation  in  the 
United  States  in  1913  increased  from  102,230  to  102,650, 


The  gas  included  in  the  table  is  the  "  surplus  "  n 
consumed  in  the  coking  process,  which  is  either  used 
manufacturing  establishments  operated  in  conneoti> 
with  the  coke-oven  plant  or  sold.  At  the  close  of  19 
there  were  5211  retort  ovens  in  operation,  and  793  we 
building.  The  completed  ovens  consisted  of  2100  Unite 
Otto  ovens  (including  the  Otto-Hoffmann  and  Schniewi 
types).  1443  Semet-Solvay,  281  Rothberg,  1,215  Koppe 
150  Didier,  and  22  Klonne  ovens.  At  the  close  of  1!> 
there  were  5688  ovens  working,  and  504  ovens  buildii 
The  new  construction  added  in  1913  consisted  of 
Semet-Solvay  ovens,  66  Koppers,  and  150  Didier  ove: 
There  were  200  United-Otto  ovens  abandoned.  T 
ovens  building  included  334  Koppers  ovens,  152  Sem' 
Solvay  ovens,  and  18  Wilputte  ovens. 

California  petroleums  ;  The  specific  heat  of .     H. 

Wales.     J.    Ind.    Eng.    Chem.,    1914,    6,    727—728. 

The  results  given  are  : — 


Composition  of  oil. 

at 

Water. 

0°— 

150'— 

Above 

Asphal- 

20 

150°  G. 

300°  C. 

300°  0. 

tum. 

1 

0 

_ 

039 

o 

0-33 

— 

— 

— ■ 

li  II 

3 

052 

— 

— 

— 

ii  13 

4 

70 

5-7           2314 

321 

31-7 

5 

1-3 

O          '    37-4 

300 

3091 

01. 

6 

0 

35-6            541 

4-2 

6-2 

i 

0 

81           27-3 

39-7 

23-5 

(114 

8 

0 

258           43-3 

22- 1 

7  (1 

II  is 

9 

0 

0              12-3 

48  7 

363 

014 

10 

0 

0              22-5 

423 

34  7 

111. > 

11 

6-2 

0           ,    30-9 

22-6 

39  9 

0  II 

12 

0 

0          i    341 

so-a 

35-4 

014 

Note. — >'os, 
300°  C. 


1.  2  and  3  were  oils  yielding  no  distillate  In 

— A.  B 


Hydroge nation    of   oils,    and    synthetic  fatty    acids    I  / 
petroleum].     CoUetas.     See  XII. 

Patents. 
Lignite  ;  Treatment  [drying]  of .     T.  Rigby,  Dumfi  ■ 

Scotland,  and  N.  Testrup.  London.     Eng.  Pat.  18,!  I, 

Aug.  20.  1913. 
In  a  drying  plant  such  as  that  described  in  Eng.   P^ 
24,748  of  1911  and  969  of  1912  (this  J.,  1913,  77,  353)  ' 
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i.-mi-  i .it u r.-  of  the  issuing  _i-  -  i-  maintained  between 
75°  iwxl  I.mi  C.  by  varying  the  feed  "t  lignite  in  relation 
i.i  til.-  volume  "l  hot  gases.  The  drying  duel  and  its 
auxiliaries  are  mnde  strong  enough  to  sustain  an  explosion, 
■  of  which  is  dissipated  through  an  outlet  t.>  the 
atmosphere.  — O.  E.  M. 

Ptai   it    bog    material;     Tnatment    of     —for    industrial 

mu  jut  mill      A.   Dickson.  S.  Geoghegan,  and  A.  Smythe, 
Dublin.     Km..'.  Pat.  18.932,   *-ug.  20,  1913. 

Peat  in  a  liquid  state  is  fermented  at  'Mi  !■'.  (32-2  C.)  by 
the  addition  of  yeast  ;  the  solid  matter  separates,  and  is 
farther  dried  mechanically.     0.  E.  M. 

Machine    f"r    qui  — . 

nenbau    \nstalt     Hiiiiilinlilt.      l-'r.     Put.     I1 
Jan.  30,  1914. 

using,  m. mm, -.1  on  a  trolley,  receives  the 

from  any  chamber  of  the  oven  and  carries  it   to  a 

antral  discharging  pit.     The  casing  is  of  f")-8ection,  and 

is  siis|»  ndi'd  from  its  h|i|ht  end  over  a  fixed  base-plate. 

1'hi'  ooke  is  discharged  from  the  ovens  into  tins  casing 

through  a  tubular  member  fitted   with   water  sprayers. 

The  trolley  is  brought  to  the  central  pit  and  by  swinging 

the  casing  aside  from  its  base-plate  the  ooke  is  discharged 

down  a  fixed  inclined  plate,  where  a  further  quantity  of 

water  is  supplied  for  quenching.     The  lower  part   of  this 

plate  is  perforated  for  the  escape  of  water  and  coke  dust. 

the  bottom  of  the  inclined  plate,  and  forming  a  con- 

■  t ion  thereof,  is  a  series  of  discharging  hoppers  which 

mi  be  adjusted  vertically  to  regulate  the  passage  of  the 

onveyor  and  elevator.     A.  T.  L. 

Retorts  for  continuous  distillation  of  coal ;     Vertical . 

Cien.    de    Construction    de    Fours.     Fr.     Pat. 
168,808,  May  3,  1913. 

Aib-heatim;  flues  are  arranged  around  tho  lower  parts 
of  the  retorts,  and  dampers  are  provided  so  that  tin- 
hot  air  can  be  directed  at  w  ill  either  to  the  gas  generator 
or  to  the  regenerators  and  tlu-me  to  the  combustion 
chambers.— A.  T.  L. 

Acel'ilcne  gat ;  Storing  of  di  Ami  red — — .  G.  L.  Wilkinson, 
Middle  Town,  Conn..  U.S.A.  Eng.  Pat.  18,745,  Aug.  18, 
1913. 

Snjt.  waste  is  used  for  absorbing  the  solvent  used  to  dissolve 
the  acetylene.— W.  H.  C. 

Ammonia  from  producer  gas  .   Apparatus  for  absorbing . 

K  S.  Mond,  London.     Eng.  Pat.  17,779,  Aug.  2,  1913. 

Tbus  gas  is  passed  through  a  long  vessel,  provided  with 
two  or  more  lutes  for  the  removal  of  tar,  and  containing 
acid,  which  is  sprayed  up  into  the  gas  space  by  means  of 
revolving  dashers.  The  vessel  consists  of  a  steel  frame- 
work, comprising  vertical  sections  connected  together 
by  horizontal  members,  which  support  a  lead  shell  resting 
on  a  k'ad  floor,  the  vertical  sides  and  the  floor  being  burnt 
together  ami  on  to  long  lead  straps,  which  are  lapped 
over  the  angles  of  the  frame.  The  roof  is  supported  by 
longitudinal  lead  straps  lapped  over  the  longitudinal 
angles  of  the  framework,  and  by  curved  metal  straps 
covered  with  lead  and  bolted  to  the  uppermost  horizontal 
angle  at  the  side  of  the  framework.  The  dashers  are 
TOpported  by  bearings  built  on  a  foundation,  which  is 
separate  from  the  framework,  the  dasher  shaft  passing 
through  a  gland  fixed  in  a  vertical  cast-iron  plate,  which 
may  form  part  of  the  bearing  and  be  covered  with  lead  on 
ride.— O.  P.. 

Hydrocyanic   acid    in    crude   coal  gas  ;     Recorering  as  an 
ammonium  salt  the  nitrogen  of  the .     South  Metro- 
politan lias  Co.  and  E.  V.  Evans,  London.     Eng.  Pat. 
17,  Dec    16,  1913. 
Thx  hydrocyanic  acid  is  converted  in  the  known  manner 
into  ammonium  sulphocyanide  ithiocyanate).  and  the  latter 
is  hydrolysed  by  an  acid,   preferably  sulphuric  acid,  at 
-ibout  50s  C,  and  under  conditions  of  concentration  and 


proportions  bj  mass  suitabli  (oi  obtaining  ■  maximum 
Meld  of  ammonia  in  tl>.  form  of  an  ammonium  salt.  The 
. [unit it \  of  sulphurii  acid  used  mat  be  equivalent  to  the 
ammonium  sulphate  to  be  produced  bj  hydrolysis  of  the 
thiooyanate  ana  the  ammonia  in  the  gaa  from  which  the 
thiooyanate  baa  been  made,  and  the  acid  li.pior  lift  after 
the  hydrolysis  is  then  suppl  -or  in  which 

the  ammonia  in  the  gas  ted  into  sulphate,    The 

conditions  of  concentration,  etc.,  leading  to  the  maximum 
yield  of   ammonia   in   the   bydrolj 
appreciable  precipitate  is  produced  in  the  liquor  and  no 
appreciable    quantity    of    volatile    nitrogenous    products 
escapes.      They     must     be     determined     experim 
in    particular    cases,    but     with     i     29     50%    solution 
of  ammonium    thiooyanate,    1    vol.   ..f    tins    is    heated 
al     80°     1 10   C.    with    I".    vol.    of    70     <""  .    sulphuric 
acid:  90 — 99%  of  the  theoretical  quantity  of  ammonia 
is     recovered.     The     reaction     is:       NH,s<N     H,0 
i  ms  L2NH,.  -  A   - 


'  <"tl   gas   and    similar   ga  rification   of irii7i 

>./  of  by-products.  K.  Burkheiser.  Fr.  Pat. 
469,122,  Feb.  28,  19U. 
Hydrogen  sulphide  is  absorbed  by  an  alkaline  emulsion 
of  hydrated  iron  oxido  and  free  sulphur.  The  mixture  of 
iron  sulphides  and  free  sulphur  formed,  is  treated 
with  an  alkali  sulphide  to  extract  the  free  sulphur, 
and  the  iron  sulphides  are  oxidised  so  as  to  regenerate 
an  emulsion  of  hydrated  oxide  and  free  sulphur.  Tin- 
alkali  necessary  for  the  absorption  may  be  provided 
by  the  ammonia  present  in  the  crude  gas,  the  temperature 
of  the  washing  liquor  being  regulated  so  as  to  li 
tho  requisite  quantity  of  ammonia  in  the  gas.  The 
cvanogen  in  the  crude  gas  is  also  absorbed,  soluble 
thiocyanates  being  formed.  The  solution  from  the 
extraction  with  alkali  sulphide  is  heated  to  90 — H"i  < 
to  precipitate  free  sulphur,  the  thiocyanates  remaining  in 
solution.  The  hydrogen  sulphide  and  ammonia  set  free 
by  heating  the  solution  are  returned  to  the  purifier.  Tie- 
free  sulphur  is  burned  and  the  sulphur  dioxide  used  for 
absorbing  ammonia  from  the  coal  gas. — A.  T.  L. 


Man    of    combustible     mixtures.     C.     D.     McCourt, 
Streatham    Common,    and    Bonocourt    Surface    Com- 
bustion,   Ltd.,    London.     Eng.    Pat.    18.542   of    1913  ; 
date  of  appl.,  Jan.  15,  1914. 
The  flues  are  packed  with  bricks  or   shaped    pieces    of 
refractorv  material  set  at  an  angle  with  one  another  so  as 
to   form   a  tortuous   passage  which  decreases  in  a 
section   in   proportion   to   tho   reduction   in   temper  al 
of  the  burning  or  burnt  products   of  combustion   passing 
through  it.—  W.  H.  C. 

Hydrocarbons   [of  c«i/   distillation  gases] ;    Conversion  of 

'aliphatic into    alcohols.     J.    do    Lattre.     Fr.    Pat. 

408.244,  Feb.  9,  1914. 
Coal  distillation  gases,  especially  those  produced  during 
the  early  stages  in  coke  ovens,  are  freed  from  hydrogen 
sulphide,  tar,  and  aromatic  hydrocarbons,  and  then 
passed  through  concentrated  sulphuric  acid,  preferably 
in  presence  of  vanadium  or  uranium  oxide  ;  the  ethyl 
hvdrogen  sulphate  produced  is  converted  into  ethyl 
alcohol  by  means  of  water.  The  residual  gas,  containing 
methane  "and  its  homologucs,  is  mixed  with  an  equal 
volume  of  chlorine  and  subjected  to  the  action  of  ultra- 
violet rays  :  the  chlorohydrocarbons  thus  formed  are 
'  converted  into  the  corresponding  alcohols  by  treatment 
with  an  alkali  or  alkaline-earth. — T.  F.  B. 

j    Gasolene   or    naphtha;     Machine  for   refining    used- — . 
G.  E.  Olsen,  Laconia.  N.H.     U.S.  Pat.  1,106,88' 

11,  1914  ;   date  of  appl..  April  14,  1913. 
The  naphtha  is  displaced  upwards  by  water  into  a  small 
dome  at  the  top  of  a  tank  fitted  with  agitating  gear,  and 
passes  off  through  a  pipe  having  a  transparent  portion  for 
inspection  of  the  liquid. — O.  E.  M. 


954 


Cl. IIb.— DESTRUCTIVE  DISTILLATION;  HEATING;  LIGHTING. 


[Oct.  15,  1914. 


[Light  petroleum]  spirit,  petroleums,  and  benzols  ;     Process 

and   apparatus  for   the   continuous   rectification   of . 

E.  Barbetet  FilsetCie.  Fr  Pat.  468,068,  April  12,  1913. 
The  process  comprises  two  operations  in  each  of  which 
a  triple  or  other  multiple  effect  is  used  in  conjunction 
with  a  rectifying  column ;  with  triple  effects,  crude 
petroleum  can  be  separated  into  11  distinct  fractions. 
In  the  case  of  petroleum,  the  lighter  spirit  is  separated 
in  the  first  operation  and  the  illuminating  and  heavy  oils 
in  the  second.  The  process  differs  from  that  of  ordinary 
triple  effect  evaporation  in  that  the  same  (atmospheric) 
pressure  is  maintained  in  each  section  of  the  first  series, 
and  the  same,  lowest  possible  pressure  is  each  section  of 
the  second  scries.  Further,  in  each  series,  tho  liquid 
and  vapour  pass  from  section  to  section  in  opposite 
directions,  i.e.,  the  first  section  for  the  liquid  is  the  last 
section  for  the  vapour  and  inversely. — L.  E. 

Boiler  or  still  for  liquid  hydrocarbons  [petroleum)  ;  F.lec- 
tricalhi-heated  — .  T.  Delort.  Fr.  Pat.  469,054, 
Feb.  8,  1913. 

Two  stills  are  described.  In  the  first  the  oil  flows  down- 
wards in  a  zig-zag  path  between  a  series  of  inclined  plates, 
heated  electrically  by  internal  resistances.  The  vapours 
pass  from  the  still-head  downwards  through  a  condenser, 
and  the  whole  is  immersed  in  oil  in  an  outer  vessel  also 
provided  with  still-head  and  condenser.  The  second 
form  of  still  comprises  a  vessel,  with  walls  encased  in 
non-heat-conducting  material,  containing  a  number 
of  horizontal  plates  forming  the  electrical  resistances. 

—A.  T.  L. 

Dust  [ill  mines,  etc.]  ;    Composition  for  agglutinating . 

H.  Belger,  Cullercoates.     U.S.  Pat.  1,107,880,  Aug.  18, 
1914.     Date  of  appl.,  April  8,  1913. 

See  Eng.  Pat.  6343  of  1913  ;  this  J.,  1913,  690.— T.  F.  B. 

Coal  gas  ;    Apparatus  for  the  manufacture  of .     R.  C. 

Congdon,     Atlanta,     Ga.,     U.S.A.     Eng.     Pat.     9587, 
April  17,  1914.     Under  Int.  Conv.,  April  29,  1913. 

See  U.S.  Pat.  1,090,813  of  1914  ;  this  J.,  1914,  471.— T.F.B. 

Gas-producer  ;    Suction .     M.    F.    Derrick,    Montreal, 

Canada.      U.S.    Pat.    1,107,917,    Aug.    18,  1914.     Date 
of  appl.,  June   12,   1913. 

See  Eng.  Pat.  14,153  of  1912  ;   this  J.,  1913,  860.— T.F.B. 

Ammonia  and  sulphur  compounds  front  gas  ;    Process  of 

extracting .      J.      W.      Cobb,     Leeds.     U.S.      Pat. 

1,108,705,  Aug.  25,  1914.     Date  of  appl.,  May  31,  1913. 

See  Eng.  Pat.  13,141  of  1912  ;  this  J.,  1913,  971.— T.F.B. 

Motor-spirit.     R.  de  Fazi,  Rome.       U.S.   Pat.   1,108,351, 

Aug.   25,    1914.     Date  of  appl.,   Oct.   31,    1912. 
See  Eng.  Pat.  25,177  of  1911  ;  this  J.,  1913,  187.— T.F.B. 

Process  of  and  means  of  obtaining  phenols  from  tar  oils, 
applicable  also  for  other  purposes  [e.g.  refining  petroleum] 
Eng.  Pat.  20,077.     See  III. 

Complete  extraction  of  industrial  chemical  products  con- 
tained in  crude  ammoniacal  liquor.  Fr.  Pat.  468  535 
See  VII. 

Apparatus  for  determining  the  percentage  of  carbon  dioxide 
in  flue  gases.     Eng     Pat.    21,542.     See  XXIII. 

Patent  Case. 

Peat  and  the  like  ;   Treatment  of  (extracting  water  from) . 

J.   E.  Jameson  and  O.   H.    Valpv,  London,  and   E.  A. 

Buckle,  Manchester.     Eng.  Pat.  10,370  of  1912  (this  J 

1913,  590).     Repts.  of  Patent  Cases  Vol.  XXXI.     111! 

Off.  J.  Patent*.  Sept.  9th,  1914,  361.  By  permission. 
This  was  a  petition  in  Chancery  for  revocation  of  Jameson's 
patent,   which   claimed   a   process   for   the   extraction   of 


water  from  peat,  by  passing  an  electric  current  through 
peat  pulp,  heated  to  a  temperature  of  at  least  100°  C., 
under  a  pressure  such  that  no  steam  is  produced. 
It  was  proved  that  the  water  in  peat  is  partly  free  and 
partly  combined  in  the  form  of  "  hydrocellulose,"  and 
that  the  combined  water  could  not  be  got  rid  of  bv 
pressure.  Prior  to  the  patent  it  had  been  suggested 
that  the  water  could  be  removed  by  the  use  of  a  com- 
paratively high  temperature  and  pressure.  The  patentees 
said  that  the  result  could  be  attained  by  the  use  of  an 
electric  current  (the  voltage  of  which  might  vary  within 
wide  limits)  at  a  lower  temperature.  The  petitioner  con- 
tended that  the  only  result  obtained  by  the  use  of  the 
current  was  due  to  its  heating  effect. 

The  Court  held  that  the  specification  described  a 
process  in  which  the  electric  current  was  used  to  effect 
the  decomposition  of  the  "  hydrocellulose"  without  recourse 
for  that  purpose  to  heat,  while  the  earlier  process 
depended  on  the  effect  of  heat  alone.  The  process  had 
been  in  operation  on  a  practical  scale  for  some  time,  with 
the  result  that  a  pressed  cake  had  been  produced  suitable 
either  for  fuel  or  for  consumption  in  a  gas  producer  for 
the  production  of  ammonium  sulphate.  The  process 
was  useful  and  the  directions  given  were  sufficient.  A 
certificate  of  validity  was  given  and  the  petition  was 
dismissed  with  costs. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 


Patents. 

Ligneous  materials  ;    Treatment  [dry  distillation]  of  peat, 

sawdust,     nutshells,     and    other  .     R.     F.    Strong, 

London.      Eng.    Pats.    15.980   of   1914,   and   18,984  of 
1913;   dates  of  appl.,  Aug.  21,   1913. 

For  the  production  of  alcohol,  acetic  acid,  acetone, 
motor  spirit,  etc.,  raw  peat  is  masticated  in  a  retort 
connected  with  a  condenser.  The  partly  carbonised  peat 
falls  by  stages  to  the  bottom  of  a  second  retort  fitted 
with  shelves  and  slowly  rotating  rakes,  and  con- 
nected with  a  condenser.  The  condensed  tarry  liquid, 
with  or  without  separation  of  acetic  acid  and  other 
products,  is  "  cracked  "  in  a  coil  heated  by  the  red  hot 
carbonised  peat  in  a  third  chamber  :  the  liquid  products 
are  condensed,  and  the  gases  are  scrubbed  and  used 
for  firing  the  retorts.  The  apparatus  is  suitably  modified 
for  dealing  with  nutshells,  sawdust,  etc. — 0.  E.  M. 


Wood  alcohol ;   Refining .     L.  F.  Hawley,  Assignor  (<> 

A.  D.  Little,  Inc.,  Boston,  Mass.     U.S.  Pat.  1,106,707, 
Aug.  11,  1914  ;   date  of  appl.,  April  13,  1914. 

By  repeated  treatment  with  an  aqueous  solution  of  alkali 
an  acetone  layer  substantially  free  from  methyl  alcohol, 
and  a  methyl  alcohol  layer  containing  small  quantities  ol 
acetone,  are  obtained.  The  acetone  layer  is  purified  by 
dissolving  out  the  alcohol  with  aqueous  alkali. — 0.  E.  M. 


Furnaces  for  healing  gases.     C.    M.    T.    Olsson,   Nvgard. 

Sweden.     Eng.   Pat.   11,774,  May  20,   1913. 
Heat   is   transferred   from    the   hot   to   the    cold    gases, 
ascending  in  separate  superimposed  chambers  fitted  with 
baffles  of  chequer-brickwork,  by  a  falling  stream  of  sand 
which  passes  successively  through  the  chambers. — 0.  E.  M. 

Incandescence  body  for  electric  lamps.  W.  G.  -Hughes, 
Pittsburgh,  Pa.  U.S.  Pat.  1,106,384,  Aug.  11,  1914  I 
date  of  appl.,  Dec.  16,  1912. 

A  filament  of  pure,  drawn,  annealed,  metallic  uranium  is 

produced  from  a  mixture  of  uranium  chloride,   metallic 

sodium  and  potassium  chloride. — B.  N. 
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Glow-lamp :    Electric .    W.   Nernst,  Qottingen,  Gei 

manv.  Assignor  to  Nernst  Lamp  (',,.  U.S.  Pats,  (a) 
1,106,960  and  (b)  1.106,961,  Aug.  II,  1914;  dates  of  appl., 
Sept.   10,   1908  and  April  24,   1913. 

(«)  Tiik  glower  f«^r  lamps  of  the  Nernst  type,  non  conduc- 
tive at  atmospheric  temperatures  l>ut  conduotive  at  I  igh 
temperatures,  is  composed  of  an  intimate  mixture  ,>f 
\iiii. i  and  a  relatively  small  proportion  of  tungstic  acid, 
formed  into  lli"'  desired  shape  and  thoroughly  baked. 
ib)  Tho  homogeneous  conductor  is  composed  of  intimately 
mixed  oxides  of  calcium  and  tungsten. — B.  N. 

Filaments  and  months  used  in  incandescent  gat-lighting  ; 

Process  for  impregnating  tht .     O.  Kagraehow,  Paris. 

T.S.  Pat.  1,108,116,  Aug.  25,  1914.  Dale  of  appl., 
July   13,    1911. 

ig.  Pat.  18,084  of  1910  ;  this.!.,  1911,  530.— T.  F.  B. 


III.-  TAR  AND  TAR  PRODUCTS. 

Autoxidatiuns  [nj  xylene  and  benzaldehyde].  IV.  Com- 
munication on  chemical  action  of  light.  11.  Suida.  Bit., 
1914,47,467 — 172. 

It  was  shown  previously  (Monate.  Chem.,  1912,  33,  1268) 
that  xylene  mixed  with  an  aromatic  nitro-hydrocarbon 
i-'intained  more  active  oxygen  after  exposure  to  light  and 
than  pure  xylene  so  treated.  In  further  experi- 
its  involving  exposure  to  sunlight  for  six  months,  and  the 
working  up  of  the  products  of  the  oxidation,  it  was  found 
that  the  presence  of  the  nitro-compound  reduced  the  total 
vi.  M  of  oxidation  product,  but  that  considerable  quantities 
oftoluic  aldehyde  were  present.  Thus,  in  presence  of  the 
nitro-hydrocarbon  the  le6s  stable  products  of  oxidation, 
aldehydes  and  peroxides,  remained,  whilst  the  pure 
chemical  reaction — the  decomposition  of  these  primary 
products  to  the  next  higher  and  more  stable  stage  of 
oxidation — was  delayed.  It  was  possible  by  cooling  in 
carbon  dioxide  and  ether  to  bring  almost  to  a  standstill 
the  decomposition  of  the  benzoyl-hydroperoxide  formed 
from  benzaldehyde  by  the  action  of  ultra-violet  light, 
hut  the  product  of  the  primary  autoxidation  process  could 
not  l>e  isolated,  as  it  decomposed  into  benzoic  acid  within 
a  few  minutes  of  removing  from  the  cooling  mixture. 

— G.  F.  M. 

Phenanthraquinone  ;  Action  of  the  benzene  hydrocarbons  on 
—   in   svnlight.     A.    Benrath   and   A.    v.   Meyer.     J. 
prakt.  Chem.,  1914,  89,  25S— 270. 

I'henasthravv  ino.ne  when  exposed  to  light  with  o-  or 
p- xylene,  i|  -cumene,  or  quinaldine,  forms  addition  products, 
probably  ethers  of  phenanthrenequinol,  e.g., 

CJH,.C.O.CH1.C,H4.CH,     C«H1.CH.O.CH,.C,Hl.CH, 

II  or      [  | 

'  .H..C.OH  C,H4.C:0 

from  o-xylene.  in -Xylene,  mesitvlene,  p-cymene.  toluene 
»nd  cthylbenzenc  cause  reduction  of  the  phenanthraquin- 
one, without  formation  of  any  addition  product. — J.  B. 

I'iazo-compounds   and   tetrazents  ,     The   action    of  nitrogen 

pervnde  on  aliphatic .      H.  Wicland  and  C.  Reisen- 

egger.     Annalen,  1913.  401,  244—251. 

Thi  action  of  nitrogen  peroxide  on  aliphatic  diazo- 
oi.rnpounds  is  analogous  to  that  of  bromine — nitrogen  is 
"•put  off  and  a  dinitro-compouud  formed — 


+  N, 


.N  NO, 

R.CH<  i|   +  22CO,=RCH< 

XN  xXO. 

■  Haioacetic  ester  gives  a  satisfactory  yield  of  dinitro-acetic 

■  *ter.  Diazodcsoxybenzoin  (azibenzil)  gives  phenyl- 
uinitromcthane.  with  intermediate  formation  of  the  unstable 
Wmoyl-derivative.     Diazofluorene  gives  9-dinitrorluorene 

C«H,\ 


The  tetraary  Ultra/,  ii,  i  behave  differently,  for,  whereat 
with  bromine  th<\   give  bromO'ainin  I  of  t-mni: 

tie-  corresponding  diarylnitnminei  with  nitrogen  peroxide 

a  smooth  nitration  of  two  symmetrically  disposed  bctti 

rings  takes  place  and  no  nitrogen  u  split  off.   A  .lark  . 
addition  producl  is  tii-t  formed,  to  which  the  constitution  i 
C,H,:(NO,)JJ(NO.)(C,H,).N,.N(NO,)(C,H,) :  C.H,:(N0J, 
is  ascribed.     This  loses  2  mob.  IIN'i  i,  to  give  dinitrotetra- 
phenyltetrazene, 

(N02)C,H4.N((',II1)..\1.N(('.H.).C.II,(N<)1) 

The  reaction  is  carried  out  by  adding  a  benzene  solution 
of  nitrogen  peroxide  to  the  diazo-compound.  Nitric  acid 
acts  catalytically  to  decompose  the  diazo  compound. 

— J.  B, 


Inthraqmnone-aldehyde,     A.   Eckert.     Monatsh.  Chem., 

1914,  35,  289. 
Anthraqi  inone-ai.dehyde  was  converted  into 
i  anthraquinoylacrylic  acid  by  the  usual  method  with  a 
M.  w  to  carrying  it  through  the  steps  ol  Baeyer's 
Indigo  synthesis.  Tho  action  of  nitric  acid,  however,  on  the 
acid  was  to  give  not  nitro-anthraquinoylacrylic  arid,  but 
1  -nilroanthruquinone-aldehyde.  the  Kame  product  as  that 
obtained  by  direct  nitration  of  d-anthraquinonc  aldolivl.. 

-J.  I'.. 


Patents. 

Tar  and  like  substances  ;    Apparatus  fur  nulling  ur  boiling 

.     R.     P.     Brousson,    London.     Kng.     Bat.    2058, 

Jan.  26,  1914. 
A  cauldron  or  tank  for  boiling  tar,  flux  oil  from 
petroleum,  etc.,  is  provided  with  a  perforated  tray 
supported  by  means  of  brackets  at  some  distance  from  the 
walls  of  the' vessel.  The  material  to  be  heated 
between  the  tray  and  the  walls  of  the  vessel.  This  con- 
struction of  apparatus  is  especially  suitable  for  use  in 
treating  materials  such  as  asphaltic  bitumen,  and  ensures 
rapid  dispersion  of  froth. — T.  F.  B. 


Phenols  from  tar  oils  ;   Process  of  and  means  for  obtaining 

applicable    also    (or    other    purposes.     A.     Pepper, 

Tunstall,  Staffs.  Eng.  Pat.  20,077,  Sept.  5,  1913. 
Tar  oils  and  caustic  soda  solution  are  heated  in  separate 
tanks  and  then  brought  together  into  a  vessel  in  which 
they  fall  on  a  series  of  circular  baffle-plates,  below  each 
of  which  is  a  partition  with  a  central  opening,  so  that  the 
mixture  has  to  take  a  circuitous  path  before  it  reaches  tie- 
separating  tank.  This  tank  is  provided  with  one  or 
more  vertical  curtain-plates,  and  from  it  the  oil 
aqueous  solution  are  run  off  to  stock  tanks,  or  the  oil  is 
again  treated  with  caustic  soda  in  a  similar  manner. 
This  process  may  also  he  used  for  washing  and  refining 
petroleum,  benzol,  and  other  oils. — T.  F.  B. 

Aromatic  hydroxy  dericatires  ;    Process  for  producing . 

Aet.-Ges.f.  Anilinfabr.     Kr.  Pat.  469,040,  Feb.  10,  1914. 

Under  Int.  Conv.,  May  26,  1913. 
The  formation  of  oxidation  products,  which  alv, 
occurs  when  aromatic  sulphonic  acids  arc  fused  with 
alkali  hydroxides,  can  be  avoided  if  the  two  substances 
are  heated  together  in  aqueous  solutions  at  high  tempera- 
tures (e.g.,  300'  C).  Example— A  mixture  of  46  parts 
of  the  sodium  salt  of  naphthalene  d-sulphonic  acid  and 
50  parts  of  caustic  soda  lye  of  40  B.  (sp.  gr.  1-383)  is 
heated  in  a  closed  vessel  for  10  to  20  hours  at  3t*>  — 
330'  C.  The  cooled  mass  is  acidified  and  the  .i  naphthol 
is  filtered,  washed,  and  dried.  A  good  yield  of  the  phenol, 
only  very  slightly  coloured,  is  obtained. — T.  F.  B. 

Process  and  apparatus  for  the  continuous  rectification  of 
essences  [light  petroleum],  petroleums,  and  benzols,  rr. 
Pat.  468,068.     See  IIa. 
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IV.- COLOURING  MATTERS  AND  DYES. 

Azoxy-com}x>unds ;      Certain  and      the      action       of 

dinitrophenylpyridine  chloride  on  sulphonated  substances. 
F.  Reitzenstein  and  R.  Fitzgerald.  J.  prakt.  Chem.. 
1914,  89,  271— 2S9. 

The  product  obtained  by  oxidising  diaminodiphenvl- 
methane  in  alkaline  solution  (this  J.,  1910.  1098)  is  "an 
azoxv-compound.  viz.,  ;j-^/-diamino-j)-azoxvdiphenvl- 
methane,NH,.C»Ht.CBU.CsH4.N— N.C6H4.CHt.C,H4.NH,, 

\/ 
O 
and  a  similar  compound. 
HH2.CBK2(SO,H).C«H3(SOsH).ir— K.e,H  (SOsH).C,Hs(SO,H).HHj 

\  v  \ 

xso2  O  SOj 

results  from  the  oxidation  of  benziilinesulphonedisul- 
phonic  acid.  In  the  latter  case  the  oxidation  product  is 
always  the  same,  whatever  be  the  oxidising  agent  used, 
in  contrast  with  the  behaviour  of  diaminostilbenedi- 
sulphonic  acid  which  gives  different  products  with  different 
reagents  (loc.  eil.).  The  compound  from  diaminodi- 
phenylmethane  dyes  wool  red  and  gives  a  red  azo- 
compound  when  diazotised  and  combined  with  3-naphthol. 
The  compound  from  benzidinesulphonedisulphonic  acid  is 
a  yellow  substance  and  dyes  wool  an  intense  red.  It 
is  peculiar  in  that  it  does  not  give  the  ordinary 
reaction  of  an  amino-compound  with  dinitrophenyl- 
pvridinium  chloride  according  to  Zincke's  method,  i.e., 
2R.XH2  +  C5H5X(C1)C6H3(X0,)2-*R,XH(HC1)— .C5H5XR 
-|-C6H3(X02)2.Xri2,  but  simply  gives  a  sulphonate  of 
the  reagent,  no  dinitraniline  being  produced.  The  parent 
substance,  benzidine-sulphone-disulphonic  acid,  behaves 
similarly,  giving  : — 

XH2.C6H,.C6H2.XH, 


(NOJ.C.H, 


SO., 


C«H3(Xn..i. 


HO 


\ 


:0 


C5H5.X.S03        SO,.N.CH3 

Diaminostilbenedisulphonic  acid  and  benzidine -m-disul- 
jihonic  acid,  also  the  azoxy-compounds  derived  from 
them,  all  give  this  peculiar  reaction.  All  these  sulphonic 
acid  salts  of  dinitrophenylpyridinium  are  coloured  and 
dye  wool.  The  amino-groups  condense  in  the  usual  way 
with  dimethvlaminobenzaldehyde.  2-Xaphthvlamine-6- 
sulphonic  acid  gives  an  azine  with  alkaline  oxidising 
agents. — J.  B. 

6.6'-Dihydroxynaphthofluoran.  Action  of  phtJialic  anhydride 
on  1.6-dihydroxynaphthaIene.  0.  Fischer  and  E.  Konig. 
Ber.,  1914,  47,  1076—1084. 

By  melting  1.6-dihvdroxynaphthalene  with  phthalic 
anhydride  a  red  substance  is  formed  which  gives  a  blue- 
green  alkali-compound  and  a  red  oxonium  salt  with 
hydrochloric  acid.  With  diazonium  salts  it  forms 
bis-azo-compounds  which  are  insoluble  in  alkali  and 
are  thus  analogous  to  the  azo-compounds  of  g-naphthol, 
whence  it  follows  that  the  substance  is  probably  6.6'- 
dihydroxynaphthofluorane  : — 


CGH4.COOH 

The  lactone  form  of  the  compound  is  unstable  and  exists 
only  in  solution  or  in  combination  with  ether  or  acetone  of 
crystallisation. — J.  B. 


Anthraquinone  ;        Benzyl       derivatives       of .        M. 

Tschilikin.     Ber.',   1914,  47,  1055—1058. 

Bv   treating   anthraquinone   with   dimethylphenylbenzyl- 

ammonium  chloride  ("  Leucotrope '")  in  the  presence 
of  caustic  soda  and  sodium  hydrosulphite.  benzyl- 
oxanthrone, 


(r6H5.CH2)^r^C'sHJ^f,0 
HO-^^CeH,-5^' 


is  formed — analogous  to  the  formation  of  the  benzyl 
ether  of  indigo  in  the  "  Leucotrope  "  discharge  process, 
the  reaction  being  a  general  one.  On  heating  with 
sulphuric  acid  benzvloxanthrone  loses  water  and  gives  the 

compound.  06H-.CH  :  C<£6g4>CO,  m.  pt.  U75C.-^J.  B. 

Acennthrenequinone ;     The    behaviour     of with    dilute 

alkali.     C.    Liebermann   and   M.    Kardos.     Ber.,    1H14 
47,  1203—1210. 

By    boiling   aceauthrenquinone    with    10°o    caustic   soda 
both  hydrolysis  and  oxidation  take  place  and  the  following 
products   have    been   isolated :     aceanthrenhydroxydione. 
CO  CO 

or      V\/ 

?    il 

HO-C  — to  C— C-OH 

anthracene-1.9-aldehyde  acid, 

\y\/\/  \y\i 

HOOC      CHO  CO   CH-OH 

0 

anthraquinone-1-carboxylie  acid  and  anthracene- 1.9- 
dicarboxylic  acid-anhydride.  Aceanthrenhydroxydione 
gives  a  phenylhydrazone  and  an  oxime,  the  latter  con- 
densing when  heated  with  strong  sulphuric  to  anthron- 
hydtoxypyridone. 

CO 


HO-C"       'CO 
XH 


OCl       OOl 
XH 


By  submitting  this  substance  to  the  caustic  potash  melt 
and  oxidising  the  resulting  leuco-compound,  Iso-aeean- 
threne  Green  is  obtained,  a  dyestuff  dyeing  cotton  from 
the  vat  a  violet  shade  changing  to  a  dull  green  in  the  air. 

— J.  B. 


C'irn.inic  acid.     O.  Dimroth.     Annalen.  1913.  399,  1—33. 
(See  also  this  J.,   1914,  544  ) 

C  arminic  acid,  the  dyestuff  of  cochineal,  has  been  previously 
oxidised  by  the  author  (this  J.,  1909,  595)  to  carmazarin 
(8-methyl-2.3.6-trihydroxynaphthalene-5-carboxylic  acid). 
Using  hydrogen  peroxide  and  caustic  potash  in  the 
presence  of  a  catalyst,  an  intermediate  oxidation  product 
has  now  been  obtained  which  is  shown  to  be  8-methyl- 
2.6-dihydroxy-  1.4-naphthoquinone-3.5-dicarboxylic  acid 
On  treatment  with  bromine  this  substance  yields  fi-bromo- 
carmine.  which  therefore  must  be  8-methyl-2.6-dihydro.\y- 
3.5.7-tribromo-1.4-naphthoquinone.  The  constitution  oi 
this  new  oxidation  product  indicates  that  carminic  aciti 
is  a  derivative  of  anthraquinone.  The  coccinine  whie! 
results  from  the  fusion  of  carminic  acid  with  causti. 
potash  has  also  been  investigated  and  shown  to  be  i 
derivative  of  anthranol.  It  oxidises  in  alkaline  Bolutioi 
in  air  to  coccinone,  a  mordant  dyestuff,  which  gives  01 
further  oxidation  the  known  eochenillic  acid  (1 -methyl  'i 
hydroxybenzene-4.5.6  tricarboxylic  acid).  On  distillini 
carminic  acid  with  zinc  dust  anthracene,  a-methylanthra 
cene  and  possibly  higher  homologues  are  formed.  Thi 
constitution  : 


CH3  O 
COOH    l) 


fio 


C,HnO« 

(OH), 

II 
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in  which   C,H,,0,  is   probably   on  aliphatic   residue, 
Bted  for  carminic  acid. — J.  B. 

trojryAAnaplithoquinones  ;     Tin     2.6    and    2.7- . 

0     Dimroth   and   J>.    Kerkovius.     Annalcn,    1913,   399, 
13. 

The  compounds  mentioned  in  the  title  were  prepared 
bj  Thielos  method  by  treating  the  known  6-  and  7- 
w  [-naphthoquinones  with  acetic  anhydride  ami 
sulphuric  acid,  saponifying  the  resulting  tetraoetyl  1.2.4.6 
aim  -1.2.  4. 7  tctrahydroxynaphthalcnes  and  then  oxidising 

he    quinones    (see  Annalcn,    1900,  311,    341).     The 
2.6-isomeridc     gives     the     same     colour     reactions     as 

the      mcthyldihydroxynaphthoquin dicarboxylic     arid 

derived    from    carminic    and    (sec    preceding    absti 
and    on     bromination     it     gives    a     tribromo-dem  itive 

ly  similar  to  f}-bromocarmino.  The  2.7-isomeride, 
on  the  other  hand,  gives  different  colour  reactions  from 
the  oxidation  product  of  carminic  acid  and  its  bromination 
product  is  quite  different  from  d-bromocarmine.  The 
identification  of  the  oxidation  product  of  carminic  acid 
as  8-methyl-2.6-dihydroxy-1.4-naphthoquinone-3.5-dioar- 
acid  is  thus  continued. — J.  15. 

Kermes;    The    dyestuff  of .      0.    Dimroth    and    W. 

Soheurer.     Annalen,    1913,   399,   I,   43— til 

Toe  dyestuff  of  kermes  yields  the  same  decomposition 
products  as  carminic  acid,  and  like  the  latter  gives  a-bromo- 
nin<  when  brominated  in  boiling  50%  acetic  acid.  In 
anhydrous  acetic  acid  however,  the  reaction  does  not  go 
so  far  and  there  is  obtained  a  new  dyestuff.  monobromo- 

coccin.     C,H(OH)(CH,)(COOH)<^>C,(OH)3Br.       The 

'nam.  CtHsO,  of  kermes  acid  is  replaced  in  this 
bromination.  As  the  original  substance  has  no  aldehyde 
properties,  this  side  chain  must  be  an  acetyl  group, 
whence   it   follows  that   kermes  acid  has  the  constitution 

(COOH)(CH,)(OH)C,H<^^>C6(OH),(C.H,0).     Distill.- 

tion  of  kermes  acid  with  zinc  dust  gives  n-methylanthra- 
Oene.  Kermes  also  contains  a  second  dyestuff  called 
flavokermes  acid,  which  has  different  dyeing  properties 
from  the  main  constituent.  Kermes  wax  consists  of  the 
eery]  ester  of  cerotinic  acid. — J.  B. 

Herman  dyestuffs  an-!  medicines;  Embargo  on  exports  of 
— .  Oil,  Paint,  and  Drug  Rep..  Sept.  14,1914.  [T.R.] 
There  is  a  general  expectation  that  the  German  embargo 
on  certain  ix ports  from  that  country  via  Rotterdam  will 
soon  Ik-  raised,  and  Mr.  H.  A.  Metz,  of  New  York,  is  said 
to  have  received  advices  that  it  had  been  raised  on  dyestuffs 
and  most  medicines  (see  however  this  J.,  1914,  915).  It  is 
reported  that  German  dyestuffs  are  very  scarce  in  the 
United  States.  "  Developed  black."  normally  24  c.  per  lb., 
was  unobtainable  under  $2.00  per  lb.  in  20,000  lb.  lots. 
"Oxidised  black"  had  advanced  from  8-5  c.  to  50  c, 
carbolic  crystals  from  7.5  c.  to  65  e.,  and  tartaric  acid 
from  23  c.  to  85  c.  In  the  case  of  potash  salts  used  by 
lead  glass  manufacturers,  not  60  days'  supply  remained  in 
the  country.  Potassium  chloride  has  advanced  from 
$3'i  to  $185  per  ton.  The  State  Dept.  so  far  cannot  indi- 
cate when  foreign  shipments  will  begin. 

Patents. 

No'-  it  ;  Process  for  mating  a .     Farbwerke 

Worm.  Meister.  Lucius,  und  Bruning.      Fr.  Pat.  468,218, 
Feb.  5,  1914.     Under  Int   Conv.,  Sept,  I  and  2,  1913. 

A  Dyestuff  which  gives  red  shades  on  wool  very  fast  to 
ught,  is  obtained  by  combining  the  diazo  derivative  of 
■4-acetaminoaniline-2-sulphonic  acid  with  2-amino-N- 
naphthol-6-stilphonic  acid,  or  by  acetylating  the  dyestuff 
obtained,  for  example,  by  alkaline  reduction  of  the  com- 
pound of  /i-nitranihne-o-sulphonic  acid  with  -)-amino- 
naphtholsulphonic  acid— T.  F.  B. 


Phtha 

.     farbwerke  vorm    M  ins,  und  Bruning, 

Ger.  Pat.  276,897,  April  16,   I 

1.6   DlEfrDBOXTOAPHTHAUlfB    i-   nunln 1    with    plm 

anhydride  or  us  substitution  products,  with  or  without 

addition  of  a  oondensing  .■  .  by  heating  on  an 

oil  bath   al    180      2 I  tu    i luots  are  di  ep  red 

substances,  soluble  in  alkali,  which  dye  deep  bluish  green 
shades.    T.  !■'.  B. 

Sulphidi  '!'/■  -'"!' ■  ■     R.  Vidal 

I ■',.    Pat,    168,526,   April   26,    1913. 
Black  or  blue  Bulpbide  dyestufl  lined  bj  hi 

p-aminophenol,    p  phenyl  nediamine,    op  diaminophi 

hydroxyazobenzene,  benzene-az sols,    or    polyamino- 

or  aminohydroxydiphenylaminee  with  sulphur  in 
of  phenol,  errs.. I.  or  a-  or  8-naphthoL  The  dyestuffs 
from  hydroxyazobenzene  or  hydrozyazotoluene  are  black  ; 
the  rest  are  blue.  The  following  example  is  given  : 
A  mixture  of  y)-aminoplicno|  (50  kilos.),  sulphur  (30  kQoe.), 
and  commercial  cresol  (100  kilos.)  is  boded  under  a  reflux 
condenser  for  12  hours  :  on  treating  the  product  with 
benzene  the  dyestuff  separates  as  a  powder.  In  I 
where  it  is  not  desirable  or  possible  to  boil  the  mixture, 
.../..  with  the  naphthoic,  it  is  heated  to  200" — 220    ' 

-T.I 

Azo  di/estuffs  ;    Proci tss  for  preparing .     L.   Cassella 

*und  Co.     Ger.  Pat.  275,896,  duly  1,  1913. 

A  diazo  or  tetrazo  compound  is  combined  with  trial 
carbazolemonoBulphonio  and  (see  Ger.  Pat.  275,975;  this 
.1..  1914,  854)  ;   when  the  product  is  diazol  deve- 

loped on  the  fibre  or  combined  with  adiazotised  nitranihnc. 
yellowish-brown  to  black  shades,  fast  to  washing  and 
light,  are  produced. — T.  F.  B. 

Vat  dyestuffs ;    Manufacture  of .     E.  Wray,  Assignor 

to  Kalle  und  Co.  Akt.-Ges.,  Biebrich  on  Rhine,  German]  . 
D.S.  Pats.  1,108,056  and  1,108,057,  Aug.  18,  1914; 
dates  of  appl.,  Oct.  29,  1913. 

See  Ger.  Pat.  269,123  of  1912  and  Fr.  Pat.  463,772  of  1913  ; 

this  J.,  1914,  247,  410.— T.  F.  11. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Solidonia    [bast  fibre].     R.    Werner.     I'arbcr-Zcit.,    1914, 

25,  284, 
Solidosia  is  a  bast  fibre  which  furnishes  a  yarn  of  good 
tensile   strength   and   high    lustre.     It    is   generally 
mixed  with  wool  or  cotton.     The  fibre  can  be  bleached 
and  dyed  just  like  cotton.     Low  temperatures  are  re 
mended  for  dyeing — not  above  80       90    C.     as  the  material 
becomes  brittle  at  the  boiling  point.     Drying  at  low  tem- 
peratures   is    also    necessary.     The    same    dyestuffs    are 
employed  as  for  cotton. — J.  P>. 

Pat; 

Fabrics  for  outer  covers  far  pneumatic  tj/r-  - 
for    balloons;     Manufacture    of .     I..    Liais,    Paris. 

Eng.  Pat.  22,065,  Sept.  30,  1913.     Under  Int.  I 

Oct.  9,   1912. 
The   weft   threads,   preferably   on  cops   unwinding  from 
the  inside  (cocoon  pirns),  are  impregnated  with  a  rubber 
solution  and  woven   while   -till   wet,   the   material   b 
afterwards  vulcanised. — J.  B. 

Fur  :   Art  of  carroting .       P.  C.  Dormer.  Summit,  X..I. 

U.S.    Pat".    1,106,371,    Aug.    11.    1914;     date    of 

March  17.   1914. 
The  cut  fur  is  blown  into  a  receptacle  at  the  top  and  a 
'•  carroting  "   solution  is  sprayed  on  to  the  moving  fur. 

— J.  B. 
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Silk  fibres  ;  Process  for  strengthening  — 
their  elasticity.  E.  Vowe.  Fr.  Pat. 
1914. 


—  and   increasing 
467,987,  Feb.   3, 


Raw  silk  is  treated  in  a  bath  of  water  to  which  is  added  a 
saponified  drying  oil,  e.g.,  linseed  oil,  and  an  "  alkali." 
preferably  Marseilles  soap,  and  then  dried  in  the  air. — A.  S. 

Purification,  decolorisation  and  disinfection  of  flax  by 
means  of  sulphurous  acid.  A.  Leconte.  Fr.  Pat. 
468,312,  Feb.  11,  1914. 

The  flax  is  treated  with  an  aqueous  solution  of  sulphurous 
acid  and  then  washed  repeatedly,  the  water  being  removed 
in  a  hydraulic  press  after  each  washing. — J.  B. 

Filaments,  films  and  masses  from  cellulose  acetate  ;   Process 

of  preparing .     H.  S.  Mork,  Assignor  to  Chemicel 

Products  Co.,  Boston,  Mass.  U.S.  Pat.  1,107,222,  Aug. 
11,  1914  ;   date  of  appl.,  March  27,  1914. 

The  cellulose  acetate  is  dissolved  in  a  solvent  composed 
largely  of  acetylene  tetrachloride  and  is  coagulated  by  a 
mixture  of  acetylene  tetrachloride  with  petroleum  hydro- 
carbons the  average  boiling  point  of  which  is  higher  than 
that  of  the  acetylene  tetrachloride. — J.  B. 

Plastic  material  enclosed  between  ttm  films  of  cellulose  ; 
New  products  composed  of  a and  process  of  manu- 
facture of  same.  J.  E.  Brandenberger.  First  Addition, 
dated  Jan.  22,  1914,  to  Fr.  Pat.  458,638,  May  31,  1913 
(this  J.,  1913,  1063). 

One  of  the  films  of  cellulose  may  be  replaced  by  any 
material  in  web  form,  e.g.,  metal  foil,  paper  or  fabric. 
One  or  more  materials  having  continuous  or  discontinuous 
surfaces  may  be  introduced  between  the  two  cellulose 
films  at  the  same  time  as  the  plastic  material  and  embedded 
in  the  same. — J.  F.  B. 

Plastic  material  [from  soy  beans']  capable  of  replacing 
celluloid,   suitable  for  finishing,   spinning  and  wearing  ; 

Transparent,     flexible,      non-inflammable. .      P.      J. 

Contant  and  J.  B.  F.  Perrot.  First  Addition,  dated 
Jan.  5,  1914,  to  Fr.  Pat.  461,007,  Aug.  1,  1913  (this  J., 
1914,20). 

One  hundred  kilos,  of  soy  beans  are  steeped  in 
soft  water  for  18 — 24  hours,  crushed  and  treated 
with  sufficient  water  to  give  500  litres  of  "  milk." 
After  filtration,  the  liquor  is  made  slightly  alkaline 
with  ammonia,  or  preferably  magnesia  mixture, 
allowed  to  settle  for  6  hours,  decanted  off  and 
precipitated  by  acetic  or  nitric  acid.  The  precipitate  is 
washed,  heated  with  a  little  water  to  80° — 100°  C,  filtered 
off,  dried  and  powdered.  The  product  is  treated  with  a 
10%  solution  of  sodium  phenoxide  in  the  proportion  of 
1  grm.  of  phenoxide  to  20  grms.  of  dry  material.  This 
solution  is  treated  with  2%  of  alum  on  the  dry  weight  and 
the  precipitate  collected  and  dried.  The  product  is 
dissolved,  milled,  and  compressed. — J.  F.  B. 

Carbohydrates  of  the  type  (Ctllw0^n  and  their  derivatives  ; 

Manufacture  of  ethers  of [for  celluloid  substitutes, 

artificial  threads,  etc.].  L.  Lilienfeld.  Fr.  Pat.  468,162, 
Feb.  7,  1914.     Under  Int.  Conv.,  Feb.  14.  1913. 

Carbohydrates,  other  than  cellulose,  of  the  type 
(C,H10Os)n.  or  their  derivatives,  e.g.  starch,  dextrins, 
and  the  like,  are  treated  with  esters  and  alkalis  in  presence 
of  suitable  solvents  or  diluents,  etherification  being 
accelerated  by  catalytic,  condensing  or  dehydrating 
agents.  Or  the  carbohydrate,  in  alkaline  solution,  is 
partially  etherified  to  produce  ethers  soluble  in  water, 
the  product,  previously  isolated  if  desired,  then  being 
further  etherified  to  form  insoluble  ethers.  The  pro- 
ducts, alone  or  mixed  with  other  agglutinants.  plastic 
materials,  etc.,  are  employed  for  making  celluloid  and 
substitutes  therefor,  artificial  thread,  varnish,  dressings 
for  fabrics,  printing  compositions,  glue,  etc. — L.  E. 

Cellulose  ;  Process  for  obtaining  lustrous  threads  of  a  basis 
of .     J.  Joliot.     Fr.   Pat.  468,380,  April  22,   1913. 

Threads  composed  of  natural  cellulose  fibres,  e.g.  hanks 
of  cotton  yarn,  are  converted  into  alkali-cellulose  under 


tension  as  in  the  ordinary  mercerising  process ;  they 
are  then  subjected  to  the  regulated  action  of  cupram- 
monium  solution  or  of  carbon  bisulphide  without  pro- 
ceeding to  the  extent  of  dissolving  the  threads.  The 
treated  threads  are  st retched  by  tension  to  an  extent 
depending  on  the  degree  of  brilliancy  desired  and  in  this 
state  are  reconverted  into  cellulose  and  purified. — J.  F.  B. 

Cellulosic     substances  ;       Conversion     of into    plastic 

or    gelatinous    masses    or    colloidal    solutions.     P.    von 
Weimarn.     Ger.  Pat.  275,882,  April  27,  1912. 

Cellulosic  substances  are  converted  first  into  a  gelatinous 
or  plastic  condition  and  finally  into  colloidal  solutions,  by 
heating  them  under  suitable  conditions  with  solutions  of 
neutral  salts,  other  than  zinc  salts,  potassium  and  am- 
monium thiocyanate,  potassium  iodide,  and  potassium- 
mercuric  or  barium-mercuric  iodide.  When  sodium 
iodide,  calcium  bromide  or  iodide,  or  barium,  calcium, 
strontium,  or  sodium  thiocyanate  is  used,  the  reactions 
can  be  carried  out  at  atmospheric  pressure.  Sodium  or 
potassium  chloride  and  sodium  sulphate  involve  the  use 
of  higher  pressures.  When  "  concentrated "  sodium 
chloride  solution  is  used,  solution  of  the  cellulose  com- 
mences at  about  170°  C  at  8  atmos.  The  same  solvent 
action  is  observed  with  nitrates,  acetates,  and  many 
other  salts.— T.  F.  B. 

Paper  machine  ;    Arrangement  for  regulating  the  weight  of 

pulp    in    the    stuff-box    of    the .     E.    W.    Rudiger. 

Fr.  Pat.  468,682,  Jan.  31,  1914. 

The  stuff  flowing  from  the  chest  into  the  stuff-box  of  the 
paper  machine  is  regulated  automatically,  independently 
of  the  amount  of  stuff  in  the  chest,  by  means  of  a  lever 
or  spring  balance  which  can  be  set  to  admit  any  desired 
weight  of  pulp  and  which  controls  the  buckets,  valves 
or  other  devices  by  which  the  stuff  is  transferred  from 
the  chest.  Various  arrangements  for  carrying  out  this 
principle  are  described. — J.  F.  B. 

Artificial  silk  and  other  similar  articles  of  cellulose  ;  ProctU 

for  preparina from  solutions  of  viscose.     F.   Petit, 

Lyons,  France.     Eng.   Pat.  24,376,  Oct.  27,  1913. 

See  Fr.  Pat.  461,900  of  1912  and  Addition  thereto  ; 
this  J.,  1914,  196,  858.— T.  F.  B. 

Nitrocellulose    and    similar    substances ;      Making    com- 
pounds of .     D.    Bachrach,    Baltimore.         Reissue 

No.  13,793,  Sept.  1,  1914,  of  U.S.  Pat.  794,581.  July  11, 
1905.      Date  of  appl.,  Aug.  25,  1910. 

See  this  J.,  1905,  901.— T.  F.  B. 

Cellulose  acetate  soluble  in  ethyl  acetate  ;   Process  of  making 

a .     F.    Collisehonn,    Frankfort,   and   F.   Ruppert, 

Mainz-Mombach,  Assignors  to  Verein  f.  Chem.  Industrie 
in  Mainz.  Mainz,  Germany.  U.S.  Pat.  1,109,512, 
Sept.  1,  1914.     Date  of  appl.,  Feb.  18,  1913. 

See  Fr.  Pat.  455,117  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 

Production  of  glucose  and  alcohol  from  sawdust  and  other 
cellulosic.   materials.     Fr.   Pat.   468,188.     See  XVIII. 


VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Wool  and  indigo  ;    A   chemical  com]>ound  obtained  front 

■ .    M.   Fort  and  L.  L.  Lloyd.     J.  Soc.  Dyers  and  Co)., 

1914,  30,  297—298. 
Indigo-dyed  wool  was  extracted  with  boiling  acetic  acid 
and  the  extract  diluted  with  water.  A  precipitate  was 
formed  containing  wool  substance  and  Indigo  in  fixed 
proportions.  Similar  results  were  obtained  with  other 
solvents  and  methods  of  isolation,  and  it  is  concluded  that 
a  definite  wool-Indigo  lake  is  formed  on  the  fibre  when 
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S-ool  i*  dyed   with    Indigo,   which   explain*   the  superior 
futile*!*  of  Indigo  dyed  on  wool  t<>  1  n. lit;. •  dyed  on  ootton. 

->J.  B. 

Bleaching    of    cotton    cloth;     Chemiiitry    of .     J.     C. 

Hebdon.     .1.    Ind.   Eng.   Chom.,    1914,  6,  714     720. 

Samples   of   cotton   taken   from   goods   being   regular!] 
Meaohed  by  the  caustic  soda  boiling  process  wore  examined 

at  different  stages.     The  results  given  are  : — 

ntages  of  original  suhstances  removed  at  tfo  end  of  each 
operal 
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The  samples  were  also  submitted  to  wetting-out  and 
steaming  tests,  and  it  is  concluded  thai  the  yellowing 
produced  by  steaming  is  due  to  the  proteins  rather  than 
to  fats  and  waxes.  It  is  suggested  that  the  bleaching 
process  be  controlled  by  ultimate  analyses  of  the  cotton, 
shocked  by  determinations  of  ash.  and  of  ether  and 
alcohol  extracts.    (See  also  Cross,  t  his  J.,  1908,  260.)— A.  S. 

Patents. 

Cotton  ;   Process  for  imparting  the  character  of  wool  to •. 

HrUrl.-m  et  Cie.  Fr.  Pat.  468,821,  Feb.  23,  1914. 
Under  Int.  Conv.,  Dec.  5,  1913,  and  Feb.  13,  1914. 

The  cotton  is  mercerised,  then  treated  with  sulphuric  aeid 
of  49°— 51°  B.  (sp.  gr.  1-515— 1-546),  and  finally  washed. 
Tho  acid  may  be  printed  to  produce  designs.  Instead 
of  sulphuric  acid,  phosphoric  acid  of  55° — 57°  B.  (sp. 
gr.  1-615 — 1-652),  hydrochloric  acid  of  sp.  gr.  1-19,  nitric 
acid  of  43° — 46°  B.  (sp.  gr.  1-424 — 1-468),  zinc  chloride 
solution  of  66°  B.  (sp.  gr.  1-842)  at  60°— 70°  C,  or  an 
ammoniacal  copper  solution  may  be  used. — J.  B. 

Bleaching  or  scouring  fibrous  materials  ;  Apparatus  for . 

■I.  Macadam,  Chester,  Pa.,  Assignor  to  the  Eddystone 
Manufacturing  Co.,  Eddvstone.Pa.  U.S.  Pat.  1,107,160, 
Aug.  11,  1914. 

The  material  is  passed  through  the  tank  containing  the 
liquor  between  two  parallel  endless  belts  which  pass  up 
and  down  the  tank  over  guides  and  rollers  placed  at  the 
top  and  bottom.  The  belts  consist  of  rollers  held  in 
driving  chains.  The  tank  is  enclosed  and  tho  endless 
belts  enter  and  leave  through  waterseals. — J.  B. 


Bleaching  of  vegetable  fibres  ;    Process  for  facilitating   the 

.     F..  T.  J.  Watremez.     Fr.  Pat.  467,887,  Jan.  30, 

1914.     Under  Int.  Conv.,  Feb.  7.  1913. 

Fibres  difficult  to  bleach  by  the  usual  processes  are 
treated  first  with  an  alkaline  bath  containing  the  salt  of  a 
metal  the  oxide  of  which  is  soluble  in  excess  of  alkali 
(preferably  sodium  aluminate)  and  then  with  an  acid, 
after  which  the  material  is  "  chemieked  "  and  the  process, 
if  necessary,  repeated. — J.  B. 

Bleaching  animal  fibres  by  separate  treatments  with  hydrogen 
peroxide  and  ammonia.     Chem.    Werke   vorm.   Dr.    H. 
Byk.     Gcr.    Pat.    275,879,    May    27,    1911.     Addition 
r.  Pat.  270.703. 

i'ool,  silk,  feathers,  and  other  animal  substances  may  be 
"leached  bv  the  process  described  in  the  principal  patent 
(see  Eng.  Pat.  6896  of  1913  ;  this  J.,  1913,  1007)  for 
I  rearing  vegetable  fibres.  When  delicate  materials  aro 
to  be  bleached,  stronger  solutions  may  be  employed  and 
the  treatments  correspondingly  shortened. — T.  F.  B. 


BhaMng   or    dyeing   liquor*;     [Apparatus  /../•]   treating 
textile    materials    with  0.    and    K.    H.    Sumner, 

St.    Margaret*  nil  Thames.      Kng.   Pat.    Is, si  7,  Aug.    |'|, 
1013. 

The    material    ami    the   dyeing   "r    bleaebing    liquoi 
enclosed  in  t»"  compartments  and  submitted  to  varying 

air   pressure   from   a    pump   which     causes     the    liquor 
alternately    to    rise    and    fall    within     the    oompartmi 
The  air  pressure  is  automatically  controlled  within  the 
compartments  by  floats,  which  act  through  external  levers 
on  a  reversing  valve. — J.  15. 

Dyeing;    Apparatus  for .    S.  .1.   Applegate,  Kendal, 

Westmoreland.     Kng.  Pat.  16,695,  Deo,  23,  1913. 
The  dyeing  machine  is  divided  Into  a  dyeing  oomparl  men! , 
A,  and   a  dye   reservoir,    B,  leparated  bj  a  partition,  6, 

t  he  latter  being  provide.)  with  opening,,  '/-',  for  t  he  passage 


of  liquor.  The  compartment,  A,  has  a  perforated  false 
bottom,  a,  and  is  closed  by  a  perforated  cover,  u1.  hold  m 
position  by  a  screw,  a-.  The  reservoir,  H,  is  fitted,  in  tho 
cover,  with  a  mixing  valve,  I),  opening  downwards. 
and  held  normally  in  a  closed  position  by  a  spring.  The 
two  compartments  are  filled  with  dye  liquor,  to  the  level 
of  the  cover,  through  the  pipe,  C,  and  steam  is  then 
admitted  through  the  pipe,  E,  the  valve,  e.  being  opened, 
and  the  exit  pipe,  E1,  closed  by  the  valve,  el.  The  liquor 
is  driven  into  A  and  acting  upon  the  float,  G,  the  connecting 
rod,  g,  is  raised  until  the  end  of  the  lever,  H,  is  above  the 
horizontal  position,  when  the  lever  is  tipped  over  by  tho 
ball,  I,  in  the  tube,  K,  thus  closing  the  valve,  e,  and 
opening  the  valve,  e1.  The  liquor,  accumulated  in  A1, 
returns  through  the  perforated  cover,  a1,  and  through  the 
goods  to  be  dyed,  but  part  returns  through  the  valve,  I). 
thus  ensuring  thorough  mixing  of  the  liquor. — B.  N". 

Dyeing  apparatus.  J.  Schmitz,  Philadelphia,  Pa.,  Assignor 
to  Uniform  Dveing  Machine  Co.  U.S.  Pat.  1,105,845, 
Aug.  4,  1914  ;  date  of  appl.,  May  31,  1913. 
The  dye  vat  is  divided  into  two  compartments  in  one  of 
which  the  material  is  packed  in  horizontal,  superimposed, 
perforated  trays.  At  the  bottom  of  this  compartment  is  a 
branched  circulating  pipe  which  is  in  connection  with  the 
other,  relatively  smaller,  compartment  and  with  tho 
source  of  supply  of  dye-liquor.— J.  B. 

Dyeing-machine  ;    Beam .     F.    M.    Morton,    Phoenix. 

Ala.,  Assignor  to  W.  H.  Dismuke  and  H.  L.  Woodruff, 
Columbia,  Ga.  U.S.  Pat.  1,107,095,  Aug.  11,  1914; 
date  of  appl.,  Sept.  24,  1912. 
The  beam  consists  of  a  series  of  slats  fixed  in  tho  beam- 
heads  and  an  intermediate  series  of  movable  slats  con- 
nected with  reciprocating  mechanism  for  moving  them 
inwards  or  outwards  beyond  or  within  the  circumference 
of  the  fixed  slats. — J.  B. 
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Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


[Oct.  15,  1914. 


Dyeing  and  finishing  animal  fibres  and  tissues;    Process 

for .     R.  Vidal.     Fr.  Pat.  468,525.  April  25,  1913. 

H  .ir  is  dyed  on  the  skin  by  treating  it  tirst  with  bichromate 
and  afterwards  with  a  sodium  sulphide  solution  of  a 
sulphide  dyestuff  or  of  the  chromogen  described  in  Fr. 
Pat.  391,465  (condensation  product  of  p-phenylenediamine 
and  2  mols.  of  phenol  ;    this  J.,  1908,  lloO).-^-.!.  B. 


Designed  effects  on  cotton  ;    Production  of .      Heberlein 

et  Cie.     Fr.  Pat.  468,642,  Feb.  19,  1914.     Under  Int. 
Conw,  Nov.  20,  1913. 

Mercerised  cotton  is  printed  with  sulphuric  acid  of 
more  than  50-5c  B.  (sp.  gr.  1-538)  and  then  washed, 
or  the  cotton  may  lie  printed  with  a  reserve  and  treated 
with  the  sulphuric  acid. — J.  B. 


Besoming  tlie  silk  in  half -sill:  goods  in  dyeing  with  sulphide 

blacks  ;    Process  for .     Farbwcrk  Miihlheim   vorm. 

A.  Leonhardt  und  Co.,     Ger.   Pat.  275,886,  Nov.   19, 
1913. 

A  natural  or  artificial  resin,  which  is  soluble  in  alkali, 
is  added  to  the  dye-bath,  in  quantities  of,  say,  20  gi'rus. 
per  litre.— T.  F.  B. 


Metallic  coalings  upon  cloth:    Process  for  applying . 

J.    Worsley,    Blackpool,    and    C.    Greenwood.    Clifton 
Junction,  Lanes.     Eng.  Pat.  17,871,  Aug.  5,  1913. 

A  fabric  suitable  for  optical  projection  screens  is  made  by- 
coating  cloth  (preferably  coarse-grained  American  leather 
cloth)  with  a  mixture  of  carriage  varnish  and  boiled 
linseed  oil  and  dusting  it  with  a  metallic  powder. — J.  B. 


VII.— ACIDS;   ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid;    Sulphonic  acids  and as   hydrolytic 

agents:  a  discussion  of  the  constitution  of  sulphuric 
and  other  polybasic  acids  and  of  the  nature  of  acids. 
Studies  of  the  processes  operative  in  solutions.  XXXI. 
H.  E.  Armstrong  and  F.  P.  Worley.  Proc.  Row  Soe., 
1914,  A  90,  73—100. 

The  view  is  advanced  that  sulphuric  acid  is  a  monobasic 
acid,  on  the  ground  of  its  general  behaviour,  and  particu- 
larly of  the  nearly  equal  hydrolytic  activities  of  acid 
ethereal  sulphates  and  the  sulphonic  radical  in  sulphonic 
acids,  on  the  one  hand,  and  of  sulphuric  acid,  on  the  other. 
To  it  is  assigned  the  formula  : 

/°\ 

.   S   H-O-H  O 
\     ■      / 
\0/ 

The  nearly  equal  velocity-constants  obtained  for  the 
hydrolysis  of  sucrose  in  presence  of  different  sulphonic 
acids  show  that  the  hydrolytic  activity  of  the  sulphcnic 
radical  is  scarcely  affected  by  the  alterations  in  the  hydro- 
carbon radical  to  which  it  is  attached.  The  metabenzene- 
disulphonic  acid  is  somewhat  more  active  than  the  para, 
and  much  more  active  than  the  ortho  acid.  Benzene 
mono-,  di-(meta),  and  tri-(1.3.5.-)suIphonic  acids  give 
equal  activities  in  equivalent  concentrations.  Acidity  is 
stated  to  be  a  function  not  of  the  hydrogen  ion  alone, 
but  of  the  acid  molecule  as  a  whole,  involving  the  co-opera- 
tion of  water.     Two  compounds  are  formed, 

HX<0'H  and  H,0<" 

in  proportions  depending  on  the  concentration ;  the 
discrepancy  between  the  hydrolytic  and  electrolytic 
methods  of  contrasting  acids  mav  be  explained  on  this 
basis.— O.  E.  M. 


Sulphonic  acids  ;  The  influence  of  sulphonates  on  the  hydro- 
lytic activity  of .-    a   contribution  to  the  discussion 

on  the  influence  of  neutral  salts.  Studies  of  the  processes 
operative  in  sedations.  XXXII.  H.  E.  Armstrong  and 
F.  P.  Worley.       Proc.  Roy.  Soc,  1914,  A  90,  101—111. 

The  increase  caused  by  potassium  toluene-/>-sulphonate 
in  the  velocity-coefficient  of  hydrolysis  of  sucrose 
in  presence  of  toluene-j)-sulphonic  acid  is  found  to- 
diminish  with  successive  additions  of  the  salt,  and  to  fall 
to  about  a  third  of  its  value  when  the  concentration  is 
halved.  The  increase  is  greater  the  smaller  the  proportion 
of  acid  present.  The  addition  of  1  equivalent  of  K,  Ca,  Sr, 
Ba,  Zn,  or  Cd  salts  of  toluene-p-sulphonie  acid  to  solutions 
containing  1  molecular  proportion  of  acid  to  100  of  water 
and  0-5  of  sugar  gives  velocity-coefficients  varying  from 
235  for  the  Ba-salt  to  245  for  the  Zn-salt  :  the  acid  gives 
217.  The  mechanism  of  hydrolysis  is  discussed  in  the 
light  of  the  authors'  association  hypothesis. — O.  E.  M. 

Borates;  Electrolysis  of  fused .     A.  Zschille-Hartmann. 

Dissert.,  Miinchen.  Techn.  Hochschule,  1913.  1 — til. 
Silikat-Zeits.,   1914,  2,  34—35. 

By  the  electrolysis  of  fused  borax,  boron  is  produced 
near  the  cathode,  but  not  at  the  anode  as  Moissan  asserted.  I 
With  high  current-strengths  veins  of  sodium  are  found 
in  the  separated  boron  (see  Hampe,  Chem.-Zeit..  1888,  12, 
841).  The  boron  in  the  fused  product  was  determined  by 
oxidising  it  to  boric  acid  and  distilling  this  over  as  boric  I 
acid  methyl  ester.  The  constant  fluctuation  of  the  current 
strength  is  the  chief  difficulty  in  the  electrolysis  of  borax. 
Iron  and  carbon  anodes  do  not  make  effective  contact  with 
the  fused  borax  and  the  best  results  were  given  by  anodes 
made  from  a  mixture  of  80%  of  carbon  powder  and  l'i 
of  dehydrated  powdered  borax,  made  into  a  stiff  paste 
with  sugar,  and  moulded  in  an  iron  tube.  Boron,  nearly 
free  from  carbon,  was  obtained  from  pure  borax  with  alter- 
nating current  heating  and  a  current  density  of  from  0-45 
to  0-8  ampere  per  sq.  em.  It  dissolved  in  water  unless 
traces  of  an  electrolyte  were  present.  The  air-dried 
product  consisted  of  :  B  about  61%,  and  H20  14-3°0  with 
small  quantities  of  C,  Fe,  and  Si02,  leaving  a  balance  of 
O  14-4%  possibly  Weintraub's  suboxide,  B60  (this  J.,  1910, 
23).— W.  C.  H. 

Silicic  acid  gels  produced  by  the  decomposition  of  silicates  : 

Contribution     to     the     knowledge    of .     M.     Thiele. 

Dissert.,  Leipzig.   1913,   1—39.     Silikat-Zeits.,   1914,  2, 
33—34. 
Silicic   acids   were   obtained   by   decomposing  fragments 
of  natural  heulandite  and  scolecite  crystals  with  concen- 
trated hydrochloric  acid  at   19°  C.  for  several  weeks,  tin 
gels  being  washed,  dried  and  tested  for  purity.     Gelatinous 
silicic  acid  separates  in  a  few  hours    from  scolecite  and 
natrolite,  and  becomes  mealy  on  drying,  whereas  the  acid 
from   heulandite    and   desmin    is    powdery   and   becomes 
granular  on  drying.     With  gels  from  the  former  minerals 
especially,  distinct  angular  points  often  do  not  occur  in  t li • 
dehydration   curves.       The   higher   the   temperature  and 
the  stronger  the  dehydrating  agents  employed,  the  larger 
are  the  amounts  of  water  removed  from  the  gels,  which  in- 
dicate that  they  are  adsorption^compounds  of  SiO.,  and  H.O. 
As  Graham  showed,  the  water  of  gels  can  be  almost  com- 
pletely replaced  by  alcohol,  acetic  acid,  glycerin  and  other 
substances,  including  chloroform  and  carbon  tetrachloride, 
which  not  being  miscible  with  water  do  not  attract  atmos- 
pheric moisture  during  the  dehydration  in  air.     Experi- 
ments with  these  liquids  showed  that  there  is  a  relation 
between  their  specific  gravities  and  the  amounts  of  liquid 
combined  with  the  gel.  though  these  are  not  in  molecular 
ratios.      The    possibility  of  substituting  other  liquids  for 
water  in  a  gel  without  altering  its  properties  indicates  thai 
the  water  of  the  hydrogel  is  not  water  of  hydration.     Silicic 
acid  gels  derived  from  simple  artificial  silicates  sik!i 
those  of  lead  and  lithium  had  a  water  content  of  26 
irrespective  of  their  origin. — W.  H.  C. 

Sodium     constants    on    the    International    Standard.     E. 

Rutherford.     Phil.    Mag.,    1914,    28,    320—327. 
Various    radioactive    magnitudes,    determined    in    terms 
of    the    "  Ruthcrford-Boltwood "    standard,    have    beer. 
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I    recalculated  in  terms  of  the  International  Standard       I  hi 
-■il  rallies  are  :     (1)  Amount  of  radium  in  equilibrium 
«iih  1  grm.  "'  uranium,  3-23     In  :  grm.     l-'i  Production 
•  ■f  helium  per  grn>.  of  radium  per  year,  164  ob    mm 

.1  heating  effect  "i   I  grm.  of  radium  and  n>  products 
in  equilibrium  with  it.  134-7  cals.  per  lir.     (4)  Volun 

tnation  from    1    grin,   of  radium   in  equilibrium,   0-63 

■■h.  nun.     (6)  Number  "I  a  particles  expelled  per  Bee.  per 

nf  radium  itself,  3-57>  In"1  ;    number  per  sec    from 

I   gnu.  of  nullum  in  equilibrium,   14-3  ■  1010      (6)  Total 

ohaige  carried  by  the  a  particles  per  sec.    from    I 

idium  itself  and  from  each  of  its  products  in  equilibrium 
h  it,  33-2  C.s.   unils  ;     111       10   '•'  cm.   units.      (7)    I 
,  nt  due  i"  the  .i  rays  from  1  curio  of  emanation  (a)  by 
itself,   2-89      I06   i  s.    units,    (b)   with   its  a   ray   products, 
ln;  e.s.   units      (8)  Total  charge  carried  by  the 
tides  emitted  per  sec.  by  radium   R   or  radium  C  in 
lilibrium  with   1   grm.  of  radium,   18-3  e.s.  units 
ulated  half  value  period  of  transformation  of  radium, 
-F.  Sodx. 

oxidimibU    raricty  of .     T.   M.   Lowry. 

l'lul.   Hag.,   1914,  28,  412—416. 

Air  which  had  been  submitted  successively  to  a  silent  and 
sparking  discharge,  as  in  Leetham's  process  for  the 
paration  of  bleaching  gases  for  flour,  etc.  (this  J.,  1905,  :(41 ), 
was  compared  spectroscopically  with  that  which  had  been 
passed  through  a  silent  discharge  or  spark-gap  apparatus 
only.  No  visible  absorption  was  observed  except  with  the 
gas  obtained  by  using  both  forms  of  discharge,  with  which 
the  flutings  characteristic  ol   nitrogen  peroxide  conld  be 

■  learlv  recognised.  The  proportion  of  peroxide  (about 
1  4000  by  volume)  was  but  little  affected  by  passing  the 

through  the  ozohiser  and  spark-gaps  in  the  reverse 

■  id.  r.  or  by  passing  air  partly  through  an  ozoniser  and 
partly  through  spark-paps,  and  mixing  the  gases  when 
no  longer  under  the  influence  of  the  discharge.  The  spark 
discharge  appears  to  lead  to  the  production  of  an  oxidisable 
variety  of  nitrogen  (see  also  this  J.,  lull'.  383)  which,  how  - 

r,  reverts  in  a  few  seconds  to  a  form  no  longer  oxidisable 
(either  by  oxygen  or  ozone),  and  it  is  suggested  that  the 
most  important  feature  in  the  technical  fixation  of  nitrogen 
may  be  the  generation  of  this  modified  nitrogen,  under  con- 
which    provide    a   supply   of   atomic   or   ozonised 
to  effect  oxidation  before  reversion  to  the  ordinary- 
form  can  take  place.     Strutt's  chemically  active 
i  (this  J.,  1911.  683:    1912.  70)  is  not  oxidisable 
by  ozone  under  the  conditions  of  his  experiments.     The 
paper  is  illustrated  by  photographs  of  spectra. — F.   Sodx. 

luxite    and   aluminium    in    1913.     YV.    C.    Fhalen. 

D.8.   I. col.   Survey.   >,-,,t..    1914.     [T.R.J 

The  production  of  bauxite  in  the  United  States  in  1913 

was  210,241  long  tons,  valued  at  S997,i>98.   an   increase  of 

in  quantity  over  that  of  1912  and  of  29-8°0  in  value. 

Arkansas   led.   and  the  production  of  Tennessee    showed 

an  increase.     The  falling  off  in  Alabama  was  considerable. 

lHiring  the  year  the  demand  for  aluminium  has  shown  a 

steady  growth,  and  although  the  statistics  of  production 

are  not   complete,   it   is  known  that   72,379,000  lb.   were 

med  in    1913  in  the  United  States. 

Htary  ■  ■!,■  ■  calf.  Board  of  Trade  Bulletin. 
A  Bulletin-  (No.  i;7)  on  heavy  chemicals  has  been  issued 
by  the  Board  of  Trade  :  it  covers  the  following  products  : — 
Vmrainous  sulphates  (including  alums)  ;  arsenic  and  its 
oxides  and  compounds ;  bleaching  material* :  coal 
products,  not  dyes  ;  cooper  sulphate :  potassium  and 
sodium   cyanides  ;     soda   compounds  ;     sulphuric   acid. 

Inquiries  should  be  addressed  to  the  Board  of  Trade, 
t'ommereial  Intelligence  Branch,  73,  Basinghall  Street. 
London,  E.C. 

Patents. 

c    acid;     Manufacture    of .     Farbwerke    vorm. 

r,  Lucius,  und  Brtining.  Hoechst  a  Main.  Germany. 

Eng.  Pat.   10.377.  April  27.   1914.     Under  Int.  Conv., 

April  26,  1913. 

Acitaldehyde,  mixed  with  about  1°0  of  its  weight  ol  a 

catalyst,  especially  eerie  oxide,  is  treated  with  oxygen  under 


a  pressure  oi  about  2  atmospheres,  oi  will  ami 

what  higher  pressure,  foi  ."■  hou  irted 

to  after  the  temperature  rises  spontam  0      60  ' 

of  the  theoretical  amount  oi 
tin  rebj  produced,     i  K  K. 

I'  elk  '•■  id  .     /'" f  ,  I'll,    l-'i.-iieb, 

Dayton,  and  J.  R.  Withrow,  Columbus,  <  Ihio      I 
1,104,978,  Julj   28,  mil  ;    date  of  appL,  July  9,  1900. 
'  ii  i-i  aot  tic  acid  i  injuni  tion 

with  a  Ball  1"  remove  pyroligneouc    ul  ind  foreign 

volatile  acids;  the  olectrolysu  is  regulated  bo  thai  no 
material  deoomposil i  acetic  acid  taki  O.B. 

Nitrogen;     Pi •    for    fit  ng  by    means    "/  ferro- 

ahunin   on.     Soc.  Generate  dee   Nitrures,   Paris.     Bug. 
1'at.  27.1)71.  Dec.  t.  1913.     I  ndei   Int.  Conv.,  Nov.  10, 

1913.  Addition   to   Eng.    Pat.    27,030,   June   7.    1013 
(this  J.,  1914,  .349). 

In   carrying  ouf   the   process  described   in   the   principal 

patent,  it  may  suffice  to  start  the  reaction  at  one  or  more 
points,  and  allow  the  reaction  t"  be  propagated  through- 
out the  whole  mass  by  the  heat  so  evolved.  The  fi 
aluminium  may  be  us.il  in  the  form  of  powder,  agglomer- 
ates, or  packets  wrapped  in  paper,  and  may  contain  a 
small  percentage  oi  activating  a.  ially  aluminium 

fluoride  or  carbide. — 0.  1 1 

Magnesium     perborate :      Manufacture    of .     Henkel 

und  Co.,  Dusseldorf,  Germany.     Eng.  Pat.  3388,  Feb.  9, 

1914.  Under  Int.  Conv.,  Feb.  10,   L013. 

One  molecular  proportion  of  crystallised  magnesium 
sulphate  and  two  ntol.  proporti  hum  perborate 

I  Nallo  ...411. Hi  are  melted  together  a;  86  To  C,  kept 
at  that  temperature  for  some  time  with  stirring,  cooled, 
and  the  solidified  mass  pulverised. — 0.  R. 

Sulphur    dioxide  ;     Apparatus  for    malting .    J.    G. 

Jones,  Carthage.  N.Y.     U.S.   Pat.    1,097,177,  May   19, 

1914;  date  of  appl.,  Sept.  26,  1911. 
A  rotary  kiln  for  burning  pyrites,  mounted  at  a  slight 
inclination,  is  provided  near  its  exit  with  a  sulphur- 
burner,  to  furnish  heat  for  starting  the  decomposition  of 
the  ore,  the  vaporised  sulphur  passing  through  a  central 
tubular  duct  between  which  and  the  inner  circumfen 
of  the  kiln  are  radial  partitions  :  the  partitions  and  duct 
terminate  in  a  small  chamber,  which  forms  part  of  the 
burning  zone.  Between  this  chamber  ami  the  inlet 
of  the  kiln  is  a  second  series  of  radial  partitions.  A  screw 
conveyor  at  the  inlet  end  feeds  the  ore  forward  into  the 
kiln  At  the  exit  of  the  kiln  is  a  discharge  hood  having 
a  closed  end  with  peep  holes,  and  a  door,  which  auto- 
matically opens  and  shuts  as  the  kiln  rotates,  thereby 
discharging  the  spent   pyrites. — 0.  R. 

Salt  ;    Process  of  nmling .     C.   L.  Weil,  Assignor  to 

Diamond  Crystal  Salt'  Co.,   St.   Clair.  Mich.      U.8     Pat. 
1.105.387.  July  28.  1914;    date  ol  appl.,  -May  31,   (911. 
BbtnE  is  superheated  in  stages,  and  i-  passed  from  lielow 
upwards   through   pressun  I    ilifferent 

levels,  the  vapours  escaping  when  the  pressure  is  released, 
serving  to  heat  the  brine  in  the  earlier  he  process. 

The    mother    liquors    mixed    with    fresh    brine    are    thus 

lu-ated  to  260°  F.  (126-6   C.)  and  then  i led  to  245<>P. 

(11SC).  the  impurities  deposited  at  each  of  these  tem- 
peratures are  removed,  and  the  brine  is  admitt.il  to  the 
evaporating  pans  at  226  F.  (108  C.)  and  at  atmospheric 
pressure,   to  deposit   salt   in  granular  form. — 0.  R. 

(a)  Titanic   oxide   concentrate   nnd   method  for 

sine.     (B  and  c)   Methods  /,  ating    titanic 

oxide   from     substances    containing    it    and    iron 
in   and    ti   Methods   of  obtaining  titn  A     J. 

Rossi  and  L.  E.  Barton.  Niagara  Kalis.  N.Y.,    \- 
to  The  Titanium  Alloy  Manufacturing  York. 

U.S.  Pats.  1,106,406—1,106,410,  Aug.  11.  1014;   dates 
of  appl.,  (a,  b  and  ( |  Nov.  20,  1012,  (d  and  e)  Feb.   ti. 
1913. 
(a)  Ore  containing  TiO.  and  iron  oxide  is  smelted  with 
caustic  alkali  (e.g.,  sodium  hydroxide),  in  presence  of  a 
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reducing  agent,  the  melt — containing  alkali  titanato 
and  metallic  iron — is  lixiviated  with  hot  water,  and  the 
undissolved  residue  treated  with  sulphuric  acid  to  dis-. 
solve  the  titanium  compounds,  which  are  then  precipitated 
(preferably  by  boiling  the  solution  with  nitric  acid)  and 
calcined.  "  (b)  After  smelting  as  above,  in  the  presence 
of  a  reducing  agent  (carbon,  for  example),  withdrawing 
iron  from  the  melt,  and  lixiviating  with  water,  the  insoluble 
portion  is  treated  with  an  iron-solvent  acid,  such  as 
sulphuric  acid,  so  diluted  as  to  dissolve  the  compounds 
present  other  than  titanic  oxide,  (c)  The  ore  is 
melted  with  caustic  alkali,  the  melt  lixiviated  with 
hot  water,  and  the  undissolved  portion  treated  with 
acid,  diluted  so  as  to  dissolve  iron  rather  than  titanium 
compounds,  the  residue  being  ignited,  (o)  The  ore 
is  fused  with  alkali  sulphide  {e.g.,  sodium  sulphide) 
and  the  melt  treated  as  in  c,  the  residue  insoluble  in 
water  being  boiled  with  the  dilute  acid,  (e)  Carbon 
and  an  alkali  sulphate  are  substituted  for  the  alkali 
sulphide  in  D  — F.  Sodn. 

Barium    hydrate    [hydroxide]  ;     Process    of    making . 

S    B.  Newberry  and  H.   N.   Barrett,  Baybridge,  Ohio. 

U.S.   Pat.    1,106,578,   Aug.    11,    19H ;    date  of  appl., 

April  19,  1912. 
Barium  sulphate  is  mixed  with  an  infusible  insoluble 
material  and  the  finely  divided  mixture  (90%  of  which 
should  be  capable  of  p'assing  through  a  100-mesh  screen) 
heated,  in  an  agitated  condition,  to  not  below  2700°  F. 
(1482°  C),  or  until  substantially  all  the  sulphate  is  con- 
verted into  oxide.  Barium  hydroxide  is  obtained  from 
the  calcined  product  by  treatment  with  water.— F.  Sodn. 

Argon  and  rare  atmospheric  gases  ;    Method  of  obtaining 
J.  E.  Bucher,  Coventry,  R.I.,  Assignor  to  Nitro- 
gen Products  Co.,  Providence,  R.I.     U.S.  Pat.  1,106,921, 
Aug.  11,  1914  ;  date  of  appl.,  Dec.  15,  1913. 
Atmospheric  nitrogen,  substantially  free  from  oxygen, 
is  passed  at  from  500°— 1150°  C.  through  a  heated  mass 
presenting    an    extended    surface    of    catalytic    material 
intimately  associated  with  carbon  and  free  alkali   metal 
(or  other'element  capable  of  acting  as  the  base  of  a  stable 
cvanogen  compound),  with  which  the  nitrogen  combines. 

— F.  Sodn. 

Potassium  compounds  from  silicious  minerals  ;      Process  of 

extracting ■.     T.   B.  Stillman,   Hoboken,  N.J.     U.S. 

Pat.  1,106,984,  Aug.  11.  1914;  date  of  appl.,  March 
29,  1913. 
The  finely  divided  mineral  is  fused  with  potassium  car- 
bonate, to  convert  the  silica  into  potassium  silicate,  the 
ground'  product  treated  with  cold  water  to  dissolve  the 
potassium  aluminato  and  potassium  oxide,  and  ammonia 
and  an  ammonium  salt  added  to  the  solution  to  precipitate 
the  aluminium  as  hydrated  oxide,  which  is  separated 
from  the  liquor.  The  solution  is  then  treated  with 
carbon  dioxide  to  convert  potassium  hydroxide  into 
carbonate,  and  evaporated.  The  residue  insoluble  in 
cold  water  is  also  treated  for  the  recovery  of  potassium. 

— F.  Sodn. 

Nitrogen  and  carbonic  acid  ;    Process  for  obtaining . 

Nitrogen  Ges.  m.  b.  H.  Fr.  Pat.  468,349,  Feb.  12,  1914. 
Is  the  preparation  of  nitrogen  and  carbon  dioxide  by 
passing  air  or  gaseous  products  of  combustion  over  a 
heated' mixture  of  copper  and  copper  oxide,  this  mixture 
is  incorporated  with  aluminium  hydroxide,  silicic  acid, 
or  calcium  oxide,  to  allow  of  the  reaction  being  carried  out 
at  a  much  lower  temperature  and  thus  prevent  sintering. 

— F.  Sodn. 

Ammoniacal   liquor  ;    Process  for   the   complete   extraction 

of  industrial  chemical  jrroduets  contained  in  crude . 

L.  C.  Bonneau  and  V.  E.  Hasenfratz.     Fr.  Pat.  468,535, 
April  26,  1913. 
The   liquor  is  distilled   and   sulphur  extracted  from  the 
residue  by  a  volatile  solvent  (preferably  trichlorocthylene, 


in  the  apparatus  described  in  Fr.  Pat.  457,905  of  1913  ; 
this  J.,  1913,999),  the  residue  is  first  exhausted  with  water 
to  which  the  ammoniacal  distillate  from  the  first  operation 
is  added,  the  resulting  solution  of  ammonium  salts  being 
distilled  with  lime,  and  then  treated  with  lime  and  water, 
whereby  Prussian  blue  is  converted  into  soluble  calcium 
ferrocyanide  :  potassium  chloride  is  added  to  the  ferro- 
cyanide solution  to  precipitate  the  doublo  ferrocyanide 
of  calcium  and  potassium,  and  this  is  converted  by  sodium 
carbonate  into  potassium  sodium  ferrocyanide  which  is 
treated  with  a  ferric  salt  to  obtain  puro  Prussian  blue 

— F.  Sodn. 


Calcium    cyanamidc  ;     Processes   and  furnace   installation 

for  the  manufacture  of .     J.  H.  Lidholm  and  Dettifoss 

Power  Co.,  Ltd.     Fr.  Pats,  (a)  469,045  and  (b)  469,040. 
Feb.  12,  1914.     Under  Int.  Conv.,  Feb.  18,  1913. 

(a)  Nitrogen,  under  pressure,  is  brought  into  contact 
with  heated  calcium  carbide,  to  which  is  added  an  inert 
heat-absorbing  substance,  such  as  sand,  to  prevent  fusion 
or  Bintering  of  the  material,  (b)  Finely  divided  calcium 
carbide  ami  nitrogen  are  brought  together  at  a  tem- 
perature at  which  reaction  is  instantaneous,  sintering 
of  the  material  being  avoided  by  preventing  the  grains 
from  coming  together  until  sufficiently  cooled.  In  tin 
apparatus  described  the  powdered  carbide  falls  through  a 
sieve  into  a  chamber  heated  electrically  by  resistance, 
and  the  product  is  suddenly  chilled  below  its  dissociation 
temperature  by  passing  into  a  zone  surrounded  by  a 
cooling  device. — F.  Sodn. 

Iodine  ;    Apparatus  for   the  sublimation  of .     L.   Li 

Gloahec.     Fr.  Pat.  469,118,  Feb.  28, 1914. 

The  iodine  is  heated  in  a  vessel  having  a  double  bottom 
into  which  steam  is  admitted  tangentially. — F.  Sodn. 


Calcium  cyanamide  ;  Process  of  producing .     Dettifos 

Power  Co.,  Ltd.,  and  J.  H.  Lidholm,  London.  Eng 
Pat,  3547,  Feb.  11,  1914.  Under  Int.  Conv.,  Feb.  Is 
1913. 

See  Fr.  Pat.  469,046  of  1914  ;    preceding.— T.  F.  B. 


[Zinc]  Sulphate  liquors  ;    Process  for  the    electrolysis  am 

treatment  of .     E.   J.    Hunt,   Oldbury,   and   W.   T 

Gidden,  Warley,  Assignors  to  Chance  and  Hunt,  Ltd. 
Oldburv.  U.S.  Pat,  1,107,309,  Aug.  18,  1914.  Date  o 
appl.,  March  21,   1914. 

See  Eng.  Pat.  1 1,634  of  1913  ;  this  J.,  1914,  692.— T.  F.  E 

Hydrogen    peroxide;     Manufacture    of .      H.  Henki 

and  W.  Weber,  Assignors  to  Henkel  und  Co.,  Dusseldor] 
Germany.  U.S.  Pat.  1,108,752,  Aug.  25,  1914.  Dat 
of  appl.,  June  16,  1913. 

See  Eng.  Pat.  8890  of  1913  ;  this  J.,  1913,  791.— T.  F.  1 

Perborates  ;     Process  for  making ■.     Henkel   und  Ci 

Fr.  Pat.  468,293,  Feb.  10,  1914.  Under  Int.  Conv 
Feb.  19,  1913. 

See  Eng.  Pat.  3388  of  1914  ;    preceding.— T.  F.  B. 

Hydrogen;     Generation    of by    means    of    iron.    .' 

Messerschmitt,  Stolberg,  Germany.  U.S.  Pat.  1,109,44' 
Sept.  1,  1914.    Date  of  appl.,  June  26,  1912. 

See  Eng.  Pat.  12,117  of  1912  ;  this  J.,  1912,  1079.— T.  F.  1 

Hydrogen;       Manufacture     of .     A.     Messerschmit 

Stolberg,  Germany.  U.S.  Pat.  1,109,448,  Sopt.  1,  1914 
date  of  appl.,  March  14,  1913. 

See  Fr.  Pat.  461,480  of  1913  ;  this  J.,  1914,  201.— T.  F.  1 

Recovering  as  an  ammonium  salt  the.  nitrogen  of  the  hydr 
cyanic  acid  in  crude  coal  gas.    Eng.  Pat.  29,047.    See  II 


Vol,  XXXIII.,  No.  Hi. | 


(i.  VUL— <.  I.ASS  ;   CERAMICS. 


'i.,. i 


I'll  I   \  I     I    ASK. 

../<  containing  unstable  oxygen  (hydrogen  peroxide, 

i  qualitii  I  o/ . 

I.  Sarason,  B.-rliii.  F.ng.  Pat.  -J:t.ii7ii  ..(  1908  (this  -I  . 
1010,  152).  Karason  \.  Frenay.  Ropts.  of  Patent 
Cases,  Vol  \\\l.  III.  Official  "j.  Patents.,  Juno  17, 
1014,252  and  Aug.  I-'.  1914,330.     By  permission. 

ras  an  action  for  infringement.  Tho  patentee 
claimed  tho  u>r  of  alkali  pyrophosphate  for  increasing  tho 
keeping  qualities  of  hydrogen  peroxide,  and  inserted  in 
his  oonti  niditionthal  all  Liconsocs  should  purchase 

frum  him  .ill  the  pyrophosphates  which  they  used  in  their 
lx \ . Ir •  -^  •  1 1    peroxide    baths.     Tin-    defendant     oontended 

Is  condition  was  null  and  void  and  relied  on  the 

and  Designs  Act,  Section  3S  (4). 

•  nit  held  that   pyrophosphate  was  not   protected 

|.i    the   patent    and   that   the  condition   inserted   in   the 

oontra  '  ».i>  unlawful.     The  decision  was  in  favour  of  tho 

defend  int  on  l>otli  points. 


matter  oan  be  removed  bj  gradual!*  heatin  in  the 

presenoe    of    dilute    sulphuric    acid    (1:8)    and     ad 
ohromium  trioxide      The  oxidation  ii 
and  after  the  clay  has  settled  the  green  liquid  ii  dec  » 
the   residue  washed   with   ho)    water,   and    the    rational 
analysis  carried  out  as  above.      U  .  i      || 

Stoneware    bodies;     Tin     easting    ../ .       H.    st,-in. 

Keram.     Rundschau,    1913,    501.     Silikat-Zoita.,    1914, 
2,  41—42. 

To  obtain  a  g 1  oa  the  slip  ah 

weigh  1803  -1813  grms.,  and  difficulties  .wis.-  .> 
these  hunt-  are  departed  from  oven  to  a  small  extent.  If 
the  slip  is  onlv  a  little  lighter,  the  piece  splits  in  the  mould  ; 
if  heavier,  the  slip  does  not  pour  oasilv,  and  sound  i 
taken  from  the  mould  spin  as  soon  as  'in  ing  begins,  I  his 
applies  equally  to  stoneware  bodies  with  a  very  large 
or  very  sni.iil  content  of  non-plastic  materials.  An 
increase  or  decrease  of  the  alkali  added  does  not  alter 
the  behaviour  of  the  mass  on  casting.     W.  C.  EL 
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Btfractory  clays ;   Effect  of  graphiti  on— — -.     F.  Schreiber. 
Brie';    and    Clav    Record    1913.     Silikat-Zeits.,    1914, 

A  brick  from  a  coke-oven  which  had  cracked  owing  to 
the  formation  therein  of  free  carbon  contained  : — 


Stoneware  ;  Casting-flaws  in  - 
Keram.  Rundschau,  1913,  535. 
19—20. 


— .       C.      Tostmann. 
Silikat  Zeite.,  1914,  2, 
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bricks    may  be  destroyed  in  a  similar  manner. 

— W.  C.  H. 


The    rational   analysis    of -.      J.    Rurian  and 

ir.inek.     Chemicke    listv    1912,     [1—5.].   Silikat- 
Zeits..  1914,  2,  12—13. 

Kxperiments  were  made  on  the  effect  of  concentration 
and  of  the  time  of  digestion  at  the  boiling  point  with, 
sulphuric  acid  on  the  decomposition  of  the  clay  substance  ; 
the  effect  of  sulphuric  acid  at  different  concentrations  on 
felspars  and  mica  ;  the  effect  of  lyes  on  felspars  ;  the 
«ffect  of  hydrochloric  acid  on  the  clay  substance  and 
felspars  ;  and  the  oxidation  of  organic  substances  in  clays 
by  chromic  acid.  The  following  improved  process  was 
devised  :  3  grms.  of  clay,  dried  at  120°  C.  are  heated  in  a 
covered  porcelain  dish  for  6  to  8  hours  with  25  c.c.  of 
concentrated  sulphuric  acid,  till  white  fumes  appear. 
When  cool,  the  liquid  is  diluted  with  hot  water  and 
decanted  three  times,  the  decanted  liquid  being  collected 
i  -'  litre  cylinder.  The  residue  is  boiled  for  5  mins. 
*  'h  ft  c.c.  of  a  mixture  of  equal  parts  of  5%  NaOH 
and  5%  Na.CO,  solution,  then  diluted  with  water,  the 
residue  washed  twice  by  decantation,  and  boded  for 
5  mins.  with  10  c.c.  of  concentrated  hydrochloric  acid. 
The  treatments  with  alkali  and  acid  are  repeated,  the 
decanted  liquid  being  united  with  that  collected  previously, 
»nd  the  residue  then  washed  on  a  filter  with  dilute  hydro- 
chloric acid.  The  combined  decanted  liquids  are  allowed 
to  stand  12  hours,  the  clear  portion  siphoned  off,  and  the 
twice  boiled  for  5  mins.  with  alkali  and  acid,  and 
brought  on  to  the  same  filter.  After  igniting  and  weighing, 
the  residue  is  decomposed  with  hydrofluoric  and  sulphuric 
•'oids,  and  the  quantity  of  felspar  in  it  calculated  from 
the    alumina.     Any    considerable    quantity    of    organic 


I  \mi\o  n  \us  appear  as  dark-coloured  patches  which 
do  not  take  the  glaze.  They  may  be  avoided  bt  smearing 
the  parts  of  the  mould  which  arc  struck  by  the  Casting  slip 
and  by  smoothing  the  surface  of  the  white  hard  -herd. 
It  should  lie  possililc  to  prcvciil  their  formation  by 
pouring  the  slip  on  to  a  brass  plate  hunt;  in  the  mould,  but 
generally  the  Blip  is  directed  on  to  a  place  where  the  Haws 
are  not  objectionablo.  The  flaws  are  probably  caused  by 
the  splashing  of  the  casting  slip  ;  the  non-plastic  material 
is  thrown  off.  but  tho  plastic  clay  adheres  to  the  mould 
and  forms  a  thin  skm  at  the  casting  inlet. — W.  C.  H. 

Stoneware.;     Casting-flaws    in .     H.     Stein     and    C. 

Tostmann.  Keram.  Rundschau,  1914,  11.  Silikat- 
Zeits.,  1914,  2,  42. 

According  to  Stein  flaws  may  occur  oven  when  the  stream 
of  slip  is  carried  to  the  bottom  of  the  moulds  through  a 
funnel  in  such  a  way  that  splashing  is  prevented  (see 
preceding  abstract).  The  prevention  of  flaws  in  many 
bodies  by  tho  addition  of  water-glass  is  attributed  Joy 
Tostmann  to  the  separation  of  gelatinous  silicic  acid, 
which  envelopes  the  non-plastic  components,  and  prevents 
their  being  thrown  back  on  striking  the  mould. — W.  C.  H. 

Patents. 

Alumina  ;      Metltod    of    bonding    fused    crystalline . 

Refractory  article  and  method  of  manufacturing  the  same. 

T.  B.  Allen,  Assignor  to  The  Carborundum  Co.,  Niagara 

Falls,  N.Y.     U.S.  Pats,  (a)  1,107,011  and  (b)  1,107,012, 

Aug.  11,  1914;   dates  of  appl.,  March  11  and  Nov.  13, 

1913. 

(a).    The  alumina  is   mixed  with  a  glycerin  solution   of 

boric  acid  or  other  acid,  the  radical  of  which  is  capable 

of  combining  with  alumina,  then  moulded  and  heated  to 

1300°  C.    or   higher,      (b).  Crystalline   alumina   is    mixed 

with  aluminium  hydroxide,  with  or  without  addition  of 

glveeroboric   acid,   then   formed   into   the   desired  shape. 

and  heated  to  a  temperature  (at  least  1200   C.)  sufficient 

to  set  the  amorphous  alumina. — A.  S. 

Furnaces  for  meltinq  or  smelting  glass,   metal,  and  ores  ; 

Liquid  fuel .     B-,  G.,  and  K.  H.  Siegwart.  Lucerne, 

Switzerland.  Eng.  Pat.  19,670,  Aug.  30,  1913.  Under 
Int.  Conv.,  Feb.  17,  1913. 

See  Fr.  Pat.  462,684  of  1913  ;  this  J.,  1914,  342.-T.  F.  B. 

Quartz    bodies;     Method    of    producing    hollow .     A. 

Voelker,  Beuel,  Germany.     U.S.  Pat.  1,107,386,  Aug.  In 

1914.     Date  of  appl.,  Aug.  13,  1909. 
See  Eng.  Pat.  18,713  of  1909  ;  this  J.,  1910,  89.— T.  F.  B. 

c 


964 


Cl.  ix.— building  materials. 


[Oct.  15,  1914. 


Quartz:      Method     of     producing     transparent .     A. 

Yoelker.  Bene],  Germany.     U.S.  Pat.  1,107,387,  Aug.  18, 
1914.     Date  of  appl.,  Feb.  18,  1911. 

See  Fr.  Pat.  421,526  of  1910  ;  this  J.,  1911,  424.— T.  F.  B. 

Brick  kilns.     W.  Drayton.  Shawnee,  Ohio,  U.S.A.     Eng. 
Pat.  21,289,  Sept.  20,  1913. 

See  U.S.  Pat.  1,075,904  of  1913;  this  J.,  1913, 1055.— T.F.B. 

Enamel;     Process    of  producing   an    opaquing    agent  for 

white .     I.    Kreidl,    Vienna.     Reissue    No.    13.791, 

Aug.  25,  1914,  of  U.S.  Pat,  1,024,405,  April  23.  1912. 
Date  of  appl.,  Oct.  29,  1912. 

SKEFr.  Pat.  429,665  of  1911  ;  this  J.,  1911, 1213.—  T.  F.  B. 

[Kiln.]     Art   of  treating   vegetable   and   mineral   matter  by 
heat.     U.S.  Pat.   1,105,729.     See  I. 

Treatment  of  plastic  materials  [clay,  soap,  ctc.~\.     Fr.   Pat. 
468.002.     See  I. 


IX.— BUILDING  MATERIALS. 

[Portland  cement.]  Synthetic  celite  and  large  crystals  of 
tricalcium  silicate.  E.  D.  Campbell.  J.  Ind.  Eng.  Chem., 
1914,  6,  706—710. 

Finely-ground  mixtures  of  washed  kaolin,  pure  alumina, 
and  pure  calcium  carbonate  in  proportions  corresponding 
to  the  composition  of  celites  recovered  from  cement 
clinker  (this  J.,  1914,  25)  were  fused  in  a  large  platinum 
crucible,  the  furnace  being  heated  to  over  1150°  C.  during 
one  night,  and  for  2 — 3  hours  at  1585° — 1590c  C.  on  the 
following  morning,  then  the  temperature  lowered  to 
about  1415°  C.  during  4 — 6  hours,  the  burner  removed, 
and  the  furnace  closed  and  allowed  to  cool  slowly  :  in  some 
cases  the  furnaee  was  closed  and  allowed  to  cool  slowly 
from  the  highest  temperature  attained.  The  hard  vitreous 
products  contained  well-defined  crystals  ;  they  possessed 
hydraulic  properties  and  in  some  cases  test-pats  gave 
perfect  boiling  tests.  To  isolate  the  crystals,  pieces  of  the 
product  were  heated  to  1590°  C  in  a  magnesia  dish  sup- 
ported on  discs  of  magnesia  :  the  fusible  solvent  (celite) 
was  absorbed  by  the  magnesia.  The  crystals  (alite) 
thus  obtained,  some  of  which  were  nearly  7  mm.  Ion?, 
consisted  mainly  of  3CaO,,SiOt  and  analysis  of  the 
magnesia  discs  showed  that  the  absorbed  celite  was  mainlv 
5CaO,3A]tO,  (see  Shepherd  and  others,  this  J..  1911.  543). 
The  view  put  forward  previously  (this  J.,  1914,  25)  as  to 
the  constitution  of  celite  is  thus  confirmed,  and  the 
aluminate  is  shown  to  be  5CaO,3Al,09.  Based  on  the 
results,  the  general  formula  x(3CaO,SiOj)  +  y(5CaO,3AlsOjl 
is  suggested  for  Portland  cement.  This  formula,  which 
requires  a  quantity  of  CaO  equal  to  2-8SiO,+0-9Al,O5, 
conforms  more  closely  than  those  of  Le  Chatelier  and  New- 
berry (this  J.,  1897,  887)  with  the  results  obtained  in  the 
best  practice. — A.  S. 

Portland   cement,    iron-Portland   cement   and   blast-furnace 

slag;  The  hydration  of .     F.  Blumenthal.     Dissert., 

Jena,   1912,   1 — 46.     Silikat-Zeits.,   1914,  2,  43—44. 

Compounds  formed  by  hydration  in  Portland  cement  can 
be  identified  by  colour  reactions.  A  solution  of  Anthrapur- 
purin  in  lime  water  gives  a  superficial  red  colour  with  lime 
and  its  compounds,  when  alumina  is  not  present,  and  also 
colours  alumina  brownish-red.  Alumina  and  its  com- 
pounds, when  freshly  produced  by  hydrolysis,  are  coloured 
blue  by  Patent  Blue,  whilst  ignited  alumina,  clay  or  alumina 
in  acid  solution  are  not  coloured.  Free  silicic  acid  can  be 
detected  by  a  neutral  solution  and  combined  silicic  acid 
by  an  acetic  acid  solution  of  Methylene  Blue.  The 
quantitative  composition  of  the  hydration  products  was 
adduced  by  comparison  with  artificially  prepared  melts. 
Experiments  with  calcium  ferrites  and  ferrous  silicates 
showed  that  the  chief  hydration  products  in  Portland  and 


iron-Portland  cement  are  small  hexagonal  plates  of  tri- 
calcium aluminate,  fine  needles  of  monocalcium  silicate, 
a  gelatinous  mass  of  monocalcium  silicate  and  large 
hexagonal  crystals  of  calcium  hydroxide.  Iron  shares  in 
the  hydration,  forming  ferrous  silicates  and  tricalcium 
ferrite.  The  effect  of  water  is  not  merely  to  hydrate 
compounds  already  present,  but  to  produce  new  compounds 
from  the  individual  components  which  occur  in  the  un- 
combined  condition  in  the  clinker.  Crystals  of  calcium 
silicate  and  tricalcium  aluminate  are  first  formed  by 
hydration,  and  afterwards,  a  gelatinous  mass  of  calcium 
silicate  separates.  The  setting  of  cement  is  chiefly 
influenced  by  crystallisation  processes.  The  actual  harden- 
ing process  occurs  when  these  are  complete  and  results  in 
the  binding  together  of  the  individual  crystals  and  un- 
decomposed  grains  of  clinker  and  the  filling  of  the  pore 
spaces.  Crystal  and  gel  formation  in  cements  is  only 
possible  when  an  excess  of  lime  is  present. — W.  C.  H. 

Concrete;     Tar   painting   of .     B.    N.  Abbott.     Eng. 

Record  ;    through  J.   Gas  Lighting,   1914.   127,  663. 

Asphai.tum  will  not  firmly  adhere  directly  to  concrete,  but 
if  the  concrete  surface  be  first  painted  with  coal  tar.  th<- 
asphaltum  will  adhere  so  firmly  that  it  cannot  be  broken 
away  without  bringing  pieces  of  concrete  with  it.  The  coal 
tar  should  be  heated  in  small  quantities,  just  to  the  boiling- 
point,  and  then  applied  immediately. 

Patents. 

Slag  ;    Treatment  of  for  the  manufacture  of  bricks. 

W.  E.  Evans,  London.  From  E.  R.  Sutcliffe,  Brussels. 
Enz.  Pats.  18,806,  and  7027,  Aug.  19,  1913  and  March 
19,"  1914. 

The  molten  slag  is  granulated  by  running  it  into  a  thick 
mixture  of  lime  and  water,  to  which  ground  slag  may  be 
added.  The  mixture  is  afterwards  conveyed  to  a  sump  oi 
reservoir  for  the  separation  of  the  heavier  particles  ol 
slag,  the  lighter  particles  passing  away  with  the  liquii 
mixture.  The  slag,  being  coated  with  lime,  is  in  a  suitable 
condition,  after  drying,  for  compression  into  bricks. — B.  X 

Water  and  xceather  proofing  agent  for  porous  stone  and  th 
like.  H.  von  der  Heide,  Unna-Konigsborn,  Germany 
Eng.  Pat.  10,491,  April  28,  1914. 

A  mixture  of  an  ammoniacal  or  alkaline  solution  of  th 
hydroxides  of  Zn,  Cu,  Pb,  Sn,  Cr  or  Al,  with  a  soa 
solution. — 0.  R. 

Cement  structure;    Coloured and  process  of  mak'v. 

same.     H.    A.    Gardner,   Washington,   D.C.     U.S.   Pa 
1,106,298,  Aug.  4,  1914  ;   date  of  appl.,  Oct.  30,  1913. 

A  pigment,  an  aqueous  solution  of  a  resin  soap,  and 
calcareous  cement  are  mixed  and  allowed  to  harden. — 0. 1 

Cement    or    hydraulic    lime  ;     Process    and   apparatus  j< 

manufacture  of .     L.  P.  Basset.     Fr.  Pat.  466,51 

March  4,   1913. 
Plaster  is  decomposed  by  heating  with  clay  and  carbo 
so  that  the  calcium  sulphide  formed  reacts  further  wil 
the  sulphate  to  form  sulphur  or  sulphur  dioxide,  accordii 
to     the     equations:       3CaSO4+CaS=4CaO+4S0,    a' 
SO,-r-2CO=2CO,-|-S.     Excess    of    calcium    sulphide 
then  destroyed  by  oxidation,  if  desired  by  aD  air  blast, 
furnace  for  the  process  comprises  two  zones,  with  a  reduei 
and  oxidising  atmosphere  respectively,  the  former  bei 
obtained  by  means  of  carbon  monoxide  or  by  injecti 
powdered  carbon  with  the  air. — H.  H.  S. 

Lime  ;   Process  for  obtaining  a  substance  which  increases  • 

hydraulic  properties  of .   Alpine  Maschineufabriksi; 

m.  b.  H.    vorm.    Holzhauer'sche  Mascbinenfabrik    G 

m.  b.  H.  and  F.  Mever.     Fr.  Pat.  466,859,  Dec.  27,  19 

Under  Int.  Conv.,  Feb.  8,  1913. 

A  mixture  of  clav  and  limestone,  dolomite,  marl  or  the  li 

containing  25— 50%  CaCOs,  together  with  a  flux,  e.g.,  •' 

of  calcium  chloride,  is  heated  to  800°  C.     The  product  wl  i 
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finely  ground  has  only  weak  hydraulic  properties  but 
markedly  increases  tho  hydraulic  properties  of  lime.  A 
mixture  of  25  parts  of  it  with  75  parts  each  of  lime  and  sand 
is  recommended.     A.  S. 

./  .-     Process  for  the   manufacluri    of  white .     A. 

Helbronner.     Kr.  Pat.  40S.527,  April  26,  1813. 

A  whitk  cement  is  produced  from  ferruginous  raw  materials 
|.\  adding  calcium  chloride  to  them  ami  then  passing  steam 
i  In-  mass,  rained  to  a  high  temperature.  The  process 
is  facilitated  by  adding  carbon  or  some  other  reactive 
suhstancc  to  the  raw  materials,  ami  in  this  ease  hydro- 
chloric acid  may  be  collected  as  a  by-product.  By  beating 
alkali-felspars  m  the  presence  of  carhon  and  calcium 
chloride,  ami  passing  steam  over  the  mass,  raised  to  a 
high  temperature,  calcium  Bilico-aluminates  of  the  same 
t\|.e  as  cement,  and  sodium  and  potassium  compounds, 
winch    can    be    advantageously    extracted,    arc    produced. 

— W.C.  H. 

rete   and    mortar-     Manufacture  of   impermialdi    and 

thutic requiring  no  expansion  joints.     R.  Houben. 

Kr.    Tut.   406.878,   Dec.   31,    1913.  Under   Int.   Conv., 
Nov.   ill.  1913. 

A\  elastic  and  noiseless  concrete  consists  of  125  parts  of 
cement,  200  of  sand,  400  of  small  stones  and  60  of  an 
clastic  material  composed  of:  wood  shavings  or  cotton 
waste  100,  cork  100,  oil  25.  and  bitumen  5  parts. — H.  H.  S. 

■  nt  and  materials  similar  to  mortar;    Process  for  the 

manufacture    of .     A.    Anker.     Fr.    Pat.    4(10,140, 

March  L\  1914. 

Before  the  final  grinding  the  burnt  clinker  is  brought 
into  contact  with  steam,  or  with  air  charged  with  aqueous 
vapour,  in  order  to  slake  the  free  lime,  and  to  break  the 
(■linker  into  fragments.  After  the  treatment  with  steam, 
the  slaked  lime  can  he  separated  by  bolting  before  the 
final  grinding.— \V.  C.  H. 

Rr'iirdrr  for  plinler.  Process  of  making  a  retarder  for 
Aster  and  the  tike  from  time  wastage.  C.  H.  Campbell, 
Chicago,  111.,  Assignor  to  American  Glue  Co.,  Boston, 
Mass.  U.S.  Pats,  (a)  1.106,777  and  (b)  1,106,778, 
Aug.  11.  1914  ;  dates  of  appl..  May  12  and  Oct.  18,  1910. 

(\).  The  retarder  is  composed  of  lime  wastage  from  the 
liming  of  hides,  practically  free  from  inert,  insoluble  animal 
matter  and  substances  having  objectionable  odours, 
Uit  containing  a  soluble  albuminate,  e.g.,  "  dissolved 
N.iir"  (see  U.S.  Pat.  1.106,779;  page  975).  (b).  The 
retarder  is  prepared  by  digesting  lime  wastage  from  the 
liming  of  hides  with  a  suitable  alkaline  solution  until  the 
insoluble  animal  matter  has  been  converted  into  soluble 
substances,  and  drying  the  resulting  product. — A.  S. 

Mortar  for  construction  or  other  works:    Manufacture  of  an 

isolating  material  or .      R.  Varret  and  J.  Ustrowski. 

Fr.  Pat.  466.867.  March  15,  1913. 

A  mixtirk,  in  variable  proportions,  of  sodium  palmitate, 
silica  and  sodium  borate,  is  added  to  mortar  or  one  of  its 
'"mponents  before  or  during  gauging. — H.  H.  S. 

Artificial   stone   and   the   lite  ;     Manufacture   of from 

pen!.     W.    Weiler.     Fr.    Pat.    467,337,   Jan.    15,    1914. 
Under  Int.  Conv.,  Jan.  16,  1913. 

The  peat  is  gathered  during  the  autumn  and  winter  and 

stacked  in  the  open  air  so  that  the  water  present  therein 

•   "tiies  frozen.    Ultimately  it  is  dried,  reduced  to  pulp,  and 

"mpressed  into  blocks,  with  or  without  the  addition  of 

cment  or  other  binding  agent. — A.  S. 

r  'reproof  and   heat-resisting    material  ;     Preparation   of  a 

.     L.  Esselborn.     Fr.  Pat.  467,393,  Jan.  17,  1914. 

A  PORors  refractory   material  such   as   pumice  stone  is 
ited  with  milk  of  lime,  and  the  particles  are  then 
nveloped  in  a  protecting  material  such  as  a  mixture  of 
'•ay,  sand,  cement  and  trass. — H.  H.  S. 


Heat-insulating  materials  ./„./  process  for  (to   manufa 
of  t/„   same.     Armstrong  Cork  Co.     Fr.    Pat.    HI 
Feb.  26,  191 1 

A  mixithk  of  60  to 80%  of  calcium  fluoride  and  12  to  26% 
of  slaked  lime  with  sufficient  wat.  i  to  make  ..  liquid  i 
is  poured  int mid*.     The  latter  are  shal  en  bo  [a<  il 

the  es,a| f  air  bubbles  ami  to  render  the  mas-,  homo- 
geneous ami  then  dried  and  hardened  without 

The  moulds  are  coated  inside  with  a  mixture  of  water 
and  magnesia  to  facilitate  the  removal  of  ||„    blocks 

— W.  II.  c. 

Wood;    Impregnation   of  coloured  or  toft  -at  a  high 

temperature  without  destroying  tin    wood.  I..   Pel 

Hviid.  Kr.  Pat.  166,768,  Deo.  30,  1913.  Undei  Int. 
Conv.,    Deo,   30,    \'H2. 

Tmk  acid  compounds  formed  in  wood  at  high  temperatures 
are  neutralised  by  ammonia,  which  is  parti)  introduced 
into  the  wood  before  heating,  and  partly  into  the  receiver 
continuously  during  heating.  Ammonium  salts  thus 
formed  in  the  wood  are  expelled  by  heat  into  the  receiver, 
where  they  are  decomposed  by  the  introduction  at  intervals 
of  soda  lye  or  other  nonvolatile  alkali,  tin-  process  being 
thus  regenerative.  —  H.  H.  S. 

Woods ;     Process   of  hardening  and  preserving  with 

a  viae  to  increasing  their  resistance  and  lip.  Clomp. 
Francaise  dTnicction  pour  la  Conservation  des  Bois 
et  des  Tissus.     Fr.  Pat.  467,926,  Jan.  24,  1914. 

A  HARDENING  and  preservative  material,  such  as 
naphthalene,  which  is  solid  at  ordinary  temperatures  is 
melted  and  the  wood  immediately  impregnated  with  it. 
The  process  is  specially  applicable  to  paving  blocks, 
sleepers,  etc.  By  solidifying  in  the  wood,  the  naphtha- 
lene equalises  and  increases  the  resistance  and  renders  tho 
wood  uniformly  hard. — \V.  C.  11. 

Wood;     Process  for   impregnating and   an    apparatus 

for  carrying  out  (he  process.  Bubberg  and  Co.,  m.  b.  H. 
Fr.  Pat.  468.351,  Feb.  12,  1914.  Under  Int.  Cow  . 
Oct.  24,  1913. 

In  order  that  wood  may  absorb  an  impregnating  liquid 
better,  it  is  perforated  by  means  of  needles.  The  needles 
are  guided  between  plates  provided  with  grooves,  and  aie 
forced  into  or  withdrawn  from  the  wood  by  punches 
which  are  likewise  guided  between  the  plates.  The  lower 
ends  of  the  punches  are  slotted  in  such  a  manner  that, 
they  will  hold  and  retain  the  net-dies  during  both  the 
upward  and  downward  movements. — W.  C.  H. 

Cement  or  hydraulic  lime  ;    Process  and  apparatus  for  th" 

manufacture   of .    irith   the  simultaneous  production 

of  sulphurous  anhydride  or  of  sulphur.  L.  I\  Basset, 
Montmorency,  France.  Eng.  Pat.  17,873,  Aug.  5, 
1913.     Under  Int.  Conv.,  March  4,  1913. 

See  Fr.  Pat.  466,518  of  1913  ;    preceding.—  T.  K.  B. 

Concrete;     Manufacture    of .     R.    Hon  ben,    Brussels. 

Eng.  Pat.  4349,  Feb.  19,  1914.  Under  Int.  Conv., 
Nov.  19,  1913. 

See  Fr.  Pat.  466,878  of  1914  j    preceding.— T.  K.  B. 

Yidcanic  and  other  fusible  rocl  ;    Manufacture  of  industrial 

objects  from .     F.    Ribbe,    Mauriac.    France.     fJJS. 

Pat.  1,108,007,  Aug.  18.  1914.  Date  of  appl..  July  13, 
1911. 

See  Fr.  Pat.  418.024  of  1910  ;   this  J.,  1911,  88.— T.  F.  B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron  pipe;    External  corrosion  of .     M.'.R.  Pugh. 

Proc.  Amer.  Soc.  Civil   Eng..   1914.  40,   1641—1691. 
Examples  are  given  from  France,  England  and  the  United 
States  of  the  great  durability  "f  cast  iron  piping  and  also 
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of  piping  which  deteriorated  rapidly  in  7 — 20  years,  when 
laid  in  saline  soils  or  in  sea-water.  The  causes  conducing 
to  and  inhibiting  corrosion  are  discussed,  and  details  of 
typical  cases  of  corrosion  are  given  with  photographs  and 
analyses.  The  remedies  recommended  are  :  increasing 
the  natural  resistance  of  the  skin  of  the  cast-iron,  sur- 
rounding the  piping  with  lime  or  cement,  laying  the  piping 
in  open  trench  or  above  ground,  and  galvanising  the  pipes. 

—J.  H.  J. 

Iron  and  steel  :   Determination  of  carbon  in by  direct 

combustion  in  oxygen.  J.  R.  Cain  and  H.  E.  Cleaves. 
J.  Wash.  Acad.  Sci..  1914,  4,  393—397.  (See  also  this 
J.,  1914.  696.) 
To  oridise  carbides  of  chromium,  titanium  or  tungsten, 
in  determining  carbon  by  direct  combustion,  the  tube 
should  be  heated  at  15003  C.  for  30  mins.  after  the  metal 
has  ceased  to  burn  ;  slightly  higher  results  are  obtained 
in  some  cases  than  by  the  usual  method. — W.  R.  S. 

Steel;    Titanium  nitride  in .     G.  F.  Comstock.     Met. 

and  Chem.  Eng.,  1914,  12,  577—580. 

Various  titanium  compounds  were  incorporated  with  iron 
and  steel  in  the  presence  or  absence  of  alumina.  The 
minute,  hard,  pink,  non-metallic  spots  or  inclusions,  visible 
(under  a  magnification  of  at  least  200  diameters)  in  rail 
steel  which  has  been  treated  with  ferro-earbon-titanium, 
appear  to  consist  mainly,  if  not  entirely,  of  titanium 
nitride ;    alumina   is   not   necessarv  for   their  formation. 

— W.  F.  F.  P. 

Copper  ;    The  effects  of  repeated  re-melting  on .     F.  0. 

Clements.     Amer.  Inst,  of  Metals,  Chicago,  Sept.  7 — 11, 
1914.     [Advance  proof.] 

100  lb.  of  copper  was  melted  and  cast  4  times  in  succession 
under  foundry  conditions,  and  after  the  fourth  casting, 
16  lb.  of  the  metal  was  melted  with  2  oz.  of  boron  suboxide 
and  again  cast.  Samples  from  each  casting  were  tested  in 
a  modified  form  of  the  Upton  and  Lewis  machine,  in 
which  alternate  bends  were  produced  in  a  test-piece  1  in. 
wide  and  of  a  given  thickness,  and  a  graphic  record  made 
of  the  number  of  bends  required,  and  the  resistance  offered, 
before  fracture.  The  results  obtained,  together  with  those 
given  by  a  sample  of  boronised  copper  melted  and  cast 
in  vacuo,  were  : — 


Recently  a  method  for  the  direct  determination  of  silver 
by  fusing  the  bullion  with  cadmium  in  presence  of  potas- 
sium cyanide,  dissolving  the  button  in  nitris  acid,  and 
titrating  with  ammonium  thiocyanate  (compare  Whitehead, 
this  J.,  1892,  458),  has  been  extensively  tried  in  the  US, 
Mint  service,  and,  on  the  whole,  the  results  compared 
favourably  with  those  obtained  by  cupellation. — A.  S. 

[Copper.]     Amine  (AsH3)  formation  in  electrolytic  refining. 
F.  R.  Pyne.     Eng.  and  Min.  J.,  1914.  98,  432. 

Is  the  electrolytic  refining  of  copper,  undesirable  concen- 
tration of  arsenious  acid  in  the  electrolyte  is  prevented 
by  periodically  electrolysing  a  portion  of  the  latter  with 
insoluble  (lead)  anodes  and  returning  the  purified  solution 
to  the  bulk.  Arsenious  acid  is  reduced  by  nascent  hydro- 
gen, and,  in  the  absence  of  sufficient  copper  in  solution  to 
form  an  insoluble  arsenide,  the  AsH3  produced  is  evolved. 

— W.  E.  F.  P. 


Copper;  The  crystalline  structure  of - 
Phil.  Mag.,   1914.  28,  35» 


-360. 


\Y.  L.  Bragg. 


A  nattral  crystal  of  copper  was  examined  by  means  ot 
the  X-ray  spectrometer  (Proc.  Roy.  Soc.,  1913',  A88.  138  ; 
1914,  A89,  468).  The  copper  atoms  are  arranged  on  a 
face-centred  cubic  "  lattice,"  the  crystal  structure  beirg 
the  simplest  of  any  yet  analysed. — F.  Sodx. 

Brass ;    Use    of  producer    gas  for    melting    yellow . 

E.  B.  Guenther.     Amer.  Inst.  Metals,  Sept.  7—11,  1914. 
[Advance  proof.] 

Four  producer-gas  furnaces  with  separate  preheated 
were  tested  against  four  ordinary  coke  furnaces.  The 
chief  advantages  found  with  producer-gas  furnaces  were  : 
cleanliness,  easy  control  and  evenness  of  temperature,  with 
consequent  saving  in  repairs  to  furnace  linings  and  in 
crucibles,  less  loss  by  oxidation,  and  greater  ease  in 
recovering  spilt  metal.  Detailed  calculations  showed  a 
considerable  saving  in  cost. — 0.  E.  M. 

Brass-melting  furnaces  ;    Tests    of   natural-gas  fired . 

F.  L.    Wolf   and   R.    B.    Burr.     Amer.    Inst,   Metals, 
Sept.  7 — 11,  1914.     [Advance  proof.] 

Three  types  of  non-tilting  crucible  furnace  were  tested 
under  factory  conditions.     The  first,  with  chamber  burner 


Temperature  of  melting  or 
casting  °  C. 

Average  number 

of  alternate 

bends. 

Resistance 

offered  to 

bend. 

Percentage  diminution 
in  resistance,  in  lo- 
in, lengths  mea 

Melting.                   Casting. 

on  the  machine 
diagram. 

—  1120 

—  1120 

1165 

—  1115 
1260                           1149 

1515 

850 
845 
762 
334 
2007 

3044 

100 

(assumed) 
97 
96 
96 
96 
103 

117-5 

o 

2  7 

5-5 

After  2nd  heat    

After  3rd  heat 

4-9 
8-5 

226 

After  treatment  with  boron  suboxide 
Boronised  copper  melted  and  cast  in 

27 
1)  71 

— W.  E.  F.  P. 

SHrer  and  base  meial  in  precious  metal  bullion  ;    Determina- 
tion of .     F.  P.  Dewey.     J.  Ind.  Eng.  Chem.,  1914, 

6,  650—658,  728—736. 
The  results  of  a  large  number  of  bullion  assays,  some  from 
the  regular  working  of  the  Mint  service  of  the  U.S.  Treasury, 
and  some  from  special  experiments,  are  tabulated  and  dis- 
cussed. There  are  no  effective  means  of  controlling  the 
two  chief  sources  of  error  in  the  determination  of  base 
metals  by  cupellation,  viz.,  absorption  of  gold  and  silver 
by  the  cupel  and  retention  of  base  metal  by  the  precious 
metals,  and  proof  corrections  may  be  fallacious,  as  the 
proofs   are   subject   to   the   same    uncontrollable   errors. 


and  air  preheater,  was  efficient  with  high  pressures  an 
continual  repair  of  the  burner,  but  its  radiation  lo&se 
and  injurious  gas  leakage  were  high.  The  second,  wit 
air-preheater  and  rising  body  to  give  access  to  the  crucib! 
was  efficient  with  2  lb.  pressure  of  air,  but  this  was  offsf 
by  the  cost  of  repairs,  mechanical  defects,  and  difficult 
of  manipulation.  The  third,  a  converted  pit  furnar 
when  large  enough  to  take  a  thick  lining,  and  eqnippc 
with  preheating  coils,  and  a  simple  tube  burner,  whii 
allowed  the  use  of  low  pressures  of  gas  and  air,  was  a 
efficient  as  the  more  complicated  types,  cost  little  f 
maintenance  and  was  convenient  to  work. — 0.  E.  M. 
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furnaces,    Melting   losses    in   electric .     II.    \\ . 

Gillott  ami  J.   M.   Lohr.      Vmcr.   Inst.  "I   Metals,  Sept. 
7—11.   1914.     [Advance  proof.] 

Various  kinde  of  closed  electric  furnaces,  in  which  local 
rheating  is  avoided,  such  us  the  resistor  and  crucible 
gave  verj  low  met  J*  I  losses  and  a  docided    advant 

fired  with  fuel.  Electric  arc  furnaces 
■bowed  greater  losses,  due  apparently  to  the  high  tem 
tare  of  the  are  producing  local  overheating.  To 
prevent  oxidation  a  reducing  atmosphere  should  be 
maiiitaiiieil.au.!  with  resistance  furnaces  this  may  be  secured 
by  dropping  oil  into  the  furnace.  Tilting  furnaces  gave 
metal  losses,  due  to  greater  exposure  of  the  metal 
and  volatilisation  of  the  line  during  pouring.    -B.  N. 

tonometers  for  molten   hints  and  bronze.     11.   W.   Gillett. 

Ainer.    Inst,    of    Metals.   Sept.   7 — 11,    1914.     [Advance 

proof.] 
A  PRELIMINARY  report  of  an  investigation,  by  the  I'.S. 
bureau  of  Mines,  to  discover  or  devise  a  pyrometer  suit- 
able for  general  use  in  brass  foundries.  On  account  of 
fume,  pyrometers  of  the  ordinary  radiation  and 
optical  types  were  generally  unsatisfactory,  or  at  best 
of  very  limited  application.  By  employing  a  closed-end 
tqbe  with  the  former  type,  the  time  lag  was  too  high 
.niiiL'  to  the  size  of  tube  required.  Satisfactory  results 
'er  large-scale  laboratory  work  were  obtained  with  the 
optical  type  when  a  sighting  tube  was  used,  but  the 
practical  utility  of  this  type  under  general  foundry  con- 
ditions is  doubtful.  All  forms  of  thermo-couples  in  which 
the  elements  (base  metals)  were  wholly  or  partly  in  contact 
with  the  molten  charge  were  unsatisfactory,  mainly  on 
aOOOunt  of  rapid  corrosion.  A  form  of  protected  platinum 
platinum-rhodium  couple  was  devised  in  which  the  wires 
were  insulated  at  the  lower  part  by  Marquardt  mass  (a 
porcelain-like  material  containing  SiOs  35 — 30  and  Ah.)  >., 
',,).  and  at  the  upper  part  by  fireclay,  tubing,  and 
placed  in  a  sectional  nickel  tube,  4  ft.  long,  closed  at  the 
lower  end  by  a  small  molybdenum  cap  or  tip  ami  tilled 
with  anhydrous,  powdered  alumina  after  the  couple  was 
in  position.  The  lower  10  in.  of  the  nickel  tube  was  pro- 
tected by  a  loosely-fitting  sleeve  of  "  silfrax  "  (a  dense, 
metal-like  form  of  carborundum)  having  at  the  bottom 
,ui  opening  through  which  the  molybdenum  tip  projected 
for  j  in.  This  instrument  proved  very  efficient  up  to 
.  under  foundry  conditions,  the  time  lag  being 
small  and  apparently  decreasing  with  increasing  tem- 
pewtnre.— W.  E.  F.  P. 


ng  ;     Use   of  the   bag-housi    in  ■ .     L.    D. 

Anderson.     Min.  and  Eng.  World,  1914,  41,  239— 242. 

At  the  Midvale  (Utah)  smelter,  all  the  gases  from  the 
•>  blastfurnaces,  roast ing-furnaces.  and  converters  for 
Mast-roasting  are  filtered  in  a  bag-house.  By  cutting  off 
tbs  blast  and  applying  a  slight  suction,  the  dust  is  detached 
and  drops  through  hoppers  into  wagons.  The  roaster 
dust  containing  9 — 16%  As  is  briquetted  with  fine  ore  and 
smelted.  The  dust  from  the  blast-furnace,  which  con- 
tains 35 — 45%  As,  is  used  for  the  manufacture  of  white 
•ireenic  ;  it  is  very  inflammable,  especially  when  con- 
taining more  than  45%  As.  When  an  efficient  bag-house 
is  used,  most  of  the  loss  of  lead  in  lead  smelting  can  be 
traced  directlv  to  the  slag. — W.  R.  S. 


Lead  malic  converting  at  Tooele  (Utah).  O.  II.  Kuchs. 
Amer.  Inst.  Min.  Eng.,  Aug.  1914.  Eng.  and  Min.  J., 
1914,  98,  379—380. 

Liab-copfer  matte  is  "  converted "  in  basic-lined 
vessels  without  addition  of  silicious  fluxes,  the  blowing 
t*ing  continued  until  the  lead  is  practically  eliminated. 
The  lead  fume  is  recovered  in  a  bag-house,  and  contains 
sufficient  zinc  oxide  to  prevent  injury  to  the  bags  by 
acid  gases  ;  the  residual  copper  product  and  the  highly 
ferruginous  "slag"  are  treated  in  ordinary  "copper'' 
"liverters.  The  percentage  compositions  of  the  matte, 
slag  and  fume  are  : — 
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— W.  E.  II'. 

Tin-wolfram  (tungstet  Treatment  of . 

I..  Hills.     Min   and  Eng.  Review,  July  16,  1914.     Ens 

and  Min.  J.,  W 14.  98,  486. 

M\'.- separation  of  a  concentrate  containing  Sn  40%, 

WO,  22.  and  Bi 6%,  welded  a  magnetite  concentrate^ 
and  a  pyxite  concentrs  o,  both  to  ether  containing  less 
than  1",,  of  the  three  valuable  metals  ;  a  produi  I  a  lying 
WO,  70%,  Sn  0-7%;  and  a  residue:  Sn  56-3%, 
Bi  B%,  and  WO,  0-7%. 

/Jr.  easting    practict  :      Modern-  C.    Pack.     Amor. 

Inst.    Metals,    Chicago,   Sept.    7 — II,    1914.     [Advance 
proof.)     (See  also  this  J.,  1914,  203.) 

THE  alloys  used  contain  Zn   To       ill'  itb   Sn,  Cu,  Al, 

Sb  and  Pb;  Sn  60%  (or  over),  with  Pb,  Sb,  Co  and  Zn; 
and  Pb  60%  (or  over),  with  Sn  and  Sb.  Aluminiam 
alloys  may  also  be  used.  A  typical  sine  alloy  contains 
Zn  84»6,  Sn  9-0,  Cu  4">,  and  Al  2-0%,  and  has  a  tenaiU 
strength  of  over  18,000  lb.  pel  sip  in.  The  castings  are 
extensively  used  in  the  motor  ear  industry  and  may 
be  protected  from  corrosion  by  water  and  by  impurities 
in  gasoline,  by  plating  with  copper  or  nickel.  The 
machines  used  in  easting  are  of  two  types.  In  the,  air 
machines  the  metal  is  usually  forced  upwards  from  the 
closed  melting  pot  into  the  dio  by  opening  a  compressed- 
air  valve.  Plunger  machines  are  more  generally  used, 
in  which  a  horizontal  cylinder  is  immersed  in  the  molten 
metal  and  is  connected  through  a  nozzle  with  the  die. 
The  metal  is  forced  into  the  die  l.\  a  plunger  in  the  cylinder, 
operated  by  a  lever,  and  a  cutting  devi  e  is  forced  through 
the  gate  of  the  die  by  a  second  lever.  230  oastings  can  bo 
made  per  hour,  and  they  are  accurate  within  0-005  in., 
or  for  casting!  not  exceeding  1  in.  either  way,  within 
00005  in.— A.  T.  L. 

Zinc  in  alloy*  :   Determination  of .     G.  B.  F.  Lundell 

and  X.  K."  Bee.    Amer.  Inst.  Metals,  Sept.  7—11,  191*. 

[Advance  proof.] 
The  solution  of  the  alloy,  freed  from  Hg',  Cu,  Bi,  Cd,  As'", 
Mn,  K,su4.  NH,C,H,0„  NH.CNS,  H.S,  oxides  of  N, 
and  any  large  quantity  of  Ni,  and  containing  not  more 
than  10%  of  acid,  is  precipitated  with  a  solution  con- 
taining 39  grins,  of  KCNS  and  27  gnus,  of  HgCl,  per  litre. 
The  precipitate,  ZnHg(CNS)1,H.!0,  is  collected  on  a 
Gooch  filter,  dried  at  100  — 108  C,  and  weighed,  or  is 
dissolved  in  verv  dilute  nitric  acid  containing  iron  alum, 
and  determined"  volumetricallv  by  Volhard's  method. 
The  results  agTced  with  those  obtained  by  the  pyrosulphate 
method— 0.  E.  M. 

Mi  rcuru  ores  ■    New  wet  process  for  tin  treatment  of  low- 

grade .  G.  Carrara.  Bend.  B.  Istit.  Lombardo8e«.e 

Let.,  1914,47, 11".  Annalichim.  Appl.,  1914,2,52. 
The  pulverised  ore  is  concentrated  to  '■  —  ]  of  it-  weight 
bv  levigation.  and  treated  with  a  solution  01  SOduu. 
hypochlorite  obtained  bv  electrolysis  of  sodium  chloride. 
Mercuric  sulphide  is  oxidised  to  sulphate  and  this  is 
converted  into  chloride  by  the  excess  of  sodium  chloride 
present.  Mercury  is  precipitated  from  the  solution  with 
sodium  sulphide."  and  after  removal  of  the  precipitate, 
the  liquid,  which  should  he  free  from  any  excess  of  sodium 
sulphide,  is  electrolysed  to  obtain  sodium  hypochlorite 
for  use  again. — A.  S. 

Cobalt;    Some  recent  application*  of  metallic  — — .     deC. 

Browne.     Amer.  Inst,  of  Metals,  Chicago,  Sept.  7— U, 

1914.     [Advance  proof.] 

The    percentage    elongation    and    reduction    of    area   of 

mangancSTbroW  and  the  alloy,  Cu  88,  Sn  10,  Zn  2% 
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were  greatly  increased  by  the  addition  of  0-5%  Co ; 
the  tensile  strength  and  elastic  limit  were  considerably 
reduced  in  the  former,  but  not  seriously  affected  in  the 
latter  case.  The  tensile  strength  of  "  low  brass  "  (Co  80, 
Zn  20%)  was  increased  15  and  20%  by  the  addition 
of  0-25  and  0-5%  Co,  respectively.  The  cobalt  was  added 
in  the  form  of  an  allov  containing  Co  10  and  C'u  90%. 

— W.  E.  F.  P. 

Euteciics  :  Growth  of  metallic .     F.  E.  E.  Lamplough 

and  J.  T.  Scott,     Roy.  Soc.  Proc,  1914,  A  90,  600— 604. 

The  formation,  around  the  primary  crystals  of  an  alloy, 
of  a  halo  or  envelope  of  the  second  constituent,  separating 
the  primary  crystals  from  the  banded  eutectic,  has  been 
attributed  to  undercooling  at  the  first  moment  of  solidifi- 
cation of  the  eutectic,  whilst  Desch  has  suggested  that  the 
phenomenon  may  be  due  to  segregation  of  the  eutectic 
around  the  primary  crystals  during  solidification.  Tem- 
perature-time curves  of  alloys  cooling  under  different 
conditions  were  taken,  and  the  solid  alloys  were  examined 
micrographicallv.  In  some  cases  considerable  under- 
cooling existed  without  the  formation  of  halos  and  in 
others  marked  halos  were  accompanied  by  only  slight 
undercooling.  The  formation  of  the  halo  was  not  affected 
when  undercooling  at  the  moment  of  eutectic  formation 
was  prevented  by  inoculation  or  by  shaking.  In  the  case 
of  Cd-Sn  alloys  the  halo  was  observed  only  when  the 
primary  crystals  had  become  enveloped  by  the  growing 
eutectic.  It  was  found  possible  to  divide  the  greater 
number  of  euteetics  into  two  classes.  Halos  were  observed 
only  in  the  case  of  euteetics  of  the  first  class,  characterised 
by  spherical  radiating  growth.  Examples  are  Sn-Pb, 
Sn-Cd,  Zn-Cd,  Ag-Cu,  Zn-Al  and  Cu-Cu3P  euteetics. 
Euteetics  of  the  second  class  had  well-defined  crystal  con- 
tours, showing  in  section  a  herring-bone  structure. 
Examples  are  Bi-Pb,  Bi-Sn,  Ag3Sb-Sb,  Au-AuSb2,  Mg2Pb- 
Mg,  MgjSn-Mg,  ZnSb-Sb,  NaCd„-Cd,  and  NaSn2-Sn 
euteetics.  Some  euteetics,  e.g.  Bi-Cd,  Cu2Sb-Sb,  and 
SnAu-Sn,  belonged  to  a  third  type,  of  irrcirular  form  : 
in  these  one  constituent  crystallised  as  laminae  and  the 
eutectic  growth  originated  at  one  of  the  primaries. — A.  S. 

Patents. 

Iron  ;   Local  hardening  oj and  malleable  iron  costing*. 

Vickers  Ltd.,  Sheffield,  and  C.  L.  Sumpter,  Grindleford 
Bridge,  Derbyshire.     Eng.  Pat.  18,643,  Aug.  16,  1913. 

The  part  of  the  casting  to  be  treated,  is  cither  protected 
from  decarburisation  by  a  coating  of  "  paint,"  etc.,  during 
annealing,  or  is  re-carbnrised  and  then  heated  by  means  of 
an  intensely  hot  flame  [e.g.,  oxy-acetylene)  while  the 
casting  is  just  covered  with  water  by  immersion  or  other- 
wise.—W.  E.  F.  P. 

[Iron  and  steel.]  Case-hardening  process.  A.  W.  Machlet, 
Elizabeth,  N.J.  U.S.  Pat.  1,106,573,  Aug.  11,  1914; 
date  of  appl.,  Dec.  19,  1911. 
The  articles  are  placed  in  a  heat-retaining  oven  and  heated 
to  carburising  temperature  by  the  direct  action  of  flames. 
The  flames  are  then  extinguished  and  a  suitable  gas  intro- 
duced into  the  oven  to  effect  carburisation  while  the  metal 
is   slowly   cooling.     These   operations    may    be   repeated. 

— A.  S. 

[Open-hearth  steel]  Furnace-wall  construction.  N.  E. 
Maccallum,  Phoenixville,  Pa.  U.S.  Pat.  1,106,725,  Aug. 
11,  1914  ;   date  of  appl.,  May  13,  1913. 

The  walls  of  the  combustion  chamber  of  an  open-hearth 
steel  furnace  are  composed  of  a  number  of  iron  containers 
filled  with  basic  material  or  a  mixture  of  basic  and  neutral 
materials. — W.  H.  C. 

[Iron  and  steel.]     Soldering;    Process  of  mixed and 

products  obtained  thereby.     E.  L.  Chameroy  fils.     Fr.  Pat. 
468,454,  Feb.  14,  1914. 

Steel,  malleable  cast  iron,  or  the  like  is  soldered  to  cast 
iron  by  keeping  the  surfaces  in  contact  at  such  a  tempera- 
ture that  the  surface  layer  of  the  cast  iron  yields  a  portion 


of  its  carbon  to  the  surface  layer  of  the  other  metal,  forming 
an  intermediate  layer  which  acts  as  a  solder.  The  piece 
of  steel  or  the  like  may  be  heated  and  immersed  in  the 
molten  cast-iron,  or  the  two  metals,  in  contact,  may  ho 
heated  by  an  oxy-hydrogen  or  oxy-acetylene  flame.  The 
process  is  suitable  for  the  production  of  pistons,  tyres, 
valves,  etc.,  with  a  core  of  steel  or  malleable  cast  iron  and 
an  outer  layer  of  cast  iron,  of  cast-iron  cog  wheels  with 
steel  teeth,  paddle-wheels  with  steel  blades,  and  the  like. 

— A.S. 

Tool  steel ;  Manufacture  of  extra  rapid .     E.  Jaboulav. 

Fr.  Pat.  468,796,  Feb.  16,  1914. 

From  15  to  30%  Cr  is  added  to  steel,  which  may  also 
be  alloyed  with  small  quantities  of  other  metals  ( W,  Mo,  V). 
Tool  steel  made  in  this  way  and  containing,  for  example: 
Fe  600,  Cr  210,  W  8-5,  Mo  8-5.V  0-5,  C  1-5%,  may  be 
used  at  nearly  double  the  speed  attainable  with  the  special 
steels  hitherto  known. — A.  S. 

Iron  alloys  ;  Process  of  manufacturing .     G.  M.  Colvo- 

coresses,  New  York.  U.S.  Pats,  (a)  1,106,785  and  (b) 
1,106,786,  Aug.  11,  1914  ;  dates  of  appl.,  June  12  and  l'J, 
1913. 

(a)  A  sulphide  ore  containing  Ni  0-5 — 12,  Cu  0-2 — 10,  and 
Fe  25 — 60%,  is  crushed,  roasted,  and  smelted  with  a  flux 
so  as  to  remove  the  non-metallic  elements  as  silicates 
and  produce  a  pig  of  Fe,  Ni,  Cu  and  C,  which  is  refined 
to  obtain  a  steel  alloy,  (b)  A  blast-  or  reverberatory 
furnace  slag  containing  Fe  20 — 50,  Ni  0-2 — 2,  and  Cu 
0-1 — 2%,  is  smelted  with  fuel  and  flux,  and  the  resulting 
pig  is  refined  at  a  sufficiently  high  temperature  to  obtain 
a  steel  allov  containing  Cu  0-2 — 2,  Ni  0-4 — 1,  and  C  up  to 
1%.— A.  S." 

Tin   ores   and   slags   containing   tin  ;     Treatment  of . 

Billiton  Maatschappij,  The  Hague,  Holland.  Eng.  Pat. 
18,422,  Aug.  13, 1913.     Under  Int.  Conv.,  Sept.  16, 1912. 

A  mixture  of  the  material  with  iron  pyrites  is  smelted  t 
produce  Sn-Fe  matte,  the  slag  obtained  being  re-smelted 
with  pyrites  as  often  as  necessary.  The  matte  is  sintered 
with  sodium  sulphate  and  carbon  to  convert  the  tin  int< 
sulpho-stannate  which  is  subsequently  extracted  will 
water.— W.  E.  F.  P. 

[Metallic]  Coatings  or  deposits  ;    Process  of  and  apparata 

for  applying to  surfaces.     R.  K.  Morcom,  London 

Eng.  Pats,  (a)  18,840  and  (b)  18,841,  Aug.  19,  1913. 

(a)  A  rod  of  the  metal  to  be  deposited  is  subjected  to  tin 
action  of  a  powerful  blast  while  heated  below  its  meltin: 
or  oxidising  point,  and  the  resulting  spray  projected  npoi 
the  required  surface,  which  may  be  preheated  or  not.  Th 
rod  may  be  fed  into  a  blowpipe  flame,  or  form  on 
electrode  of  an  electric  arc  against  which  the  blast  i 
directed  ;  and  sprays  of  two  or  more  separate  metals  ma, 
be  caused  to  impinge  simultaneously  upon  the  surface  to  1) 
covered,  (b)  For  spraying  molten  metal,  etc.,  upon  th 
interior  surfaces  of  hollow  bodies  a  flexible  blowpipe 
employed,  to  the  nozzle  of  which  a  deflecting  surface  . 
spreader — convex  towards  the  blast — is  attached  )> 
meansof  wires.     (See  also  this  J.,  1914,  925.)— W.  E.  F.  1 

Ore  concentration.     G.  A.  Chapman,  Miami,   Ariz..  U.S./ 
Eng.   Pat.   18,937,  Aug.  20,   1913.     Under  Int.  Conv 
May  8,  1913. 
In  an  agitation-froth  process,  the  partly  crushed  ore 
ground  (e.g.,  in  a  Hardinge  mill)  with  water  containu 
"  a  modifying  agent  "   (cresol),   the   pulp   mixed  with 
frothing   agent   (turpentine),   agitated,   and  separated  i 
usual  ;    the  maximum  amounts  of  modifying  agent  ai 
frothing  agent  employed  are  respectively  01  and  04' 
of  the  weight  of  ore.— W.  E.  F.  P. 

Ore.  concentrator.     J.  Weatherby,  New  Cumberland,  P. 

U.S.A.     Eng.  Pat.   19,302,  Aug.  26,  1913.     Under  Ir 

Conv.,  Jan.  4,  1913. 
A  shaking-table  has  riffles  of  magnetic  material  diipo* 
within  a  magnetic  field,  so  that,  by  contact  with  the  rif 
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edges,   slightly     paramagnetic   ore    particles   are   carried 

tin-   channels    bv    the    water   and   thus   separated. 

— YV.  E.  F.  P. 


Ores  :    l  'oncentration 
Fr.   Pal 


of . 

468,136, 


Minerals   Separation, 
Feb.  6,   1914. 


Ltd. 


Thk  process  is  intended  particularly  fur  the  treatment  of 
vrrv  finely  divided  ores  containing  galena  and  blende,  -  /  . 
the  slums  produced  in  crushing  Broken  Hill  ores.  The 
pulp,  mixed  with  »  small  quantity  ol  a  Frothing  agent,  Buch 
at  eucalyptus  oil,  is  passed  into  a  separator,  into  which  air 

ther  gas  is  delivered  at  the  bottom.     The  mixture  is 

rously  agitated,  e.g.,  by  means  of  a  centrifugal  pump, 
in  the  lower  part  of  the  separator,  and  a  relatively  tranquil 
tone  is  maintained  near  the  top.  The  first  portions  of  the 
froth  removed  from  the  surface  carry  most  of  the  galena 

the  subsequent  portions  most  of  the  blende.     A  series 

oi  separators  is   preferably   used,   in   which   the  different 

fractions  an1   treated   successively.     Modifications  of   the 

re  also  described    in  which  the  pulp  is  treated  by 

agitation  and  aeration,  without  acid,  but  with  addition  of 

.",,  of  eucalyptus  oil  ;  or  the  pulp  is  mixed  w  ith  a  small 
quantity  of  oil,  without  acid,  and  treated  first  with  a  limited 
quantity  of  air  to  float  certain  constituents  and  then  with 
a  further  quantity  of  oil  and  a  larger  volume  of  air.  and 
also,  if  necessary,  with  acid  ;  or  the  pulp  is  mixed  with  an 
acid,  and  certain  constituents  removed  l>v  flotation  without 
the  use  of  a  frothing  agent,  the  residue  being  treated  by 

rition  and  aeration  in  presence  of  a  frothing  agent  to 
t  selective  dotation  of  other  constituents.— A.  S. 

Process    and    apparatus  for    concentrating — — -    by 
potation.     J.   M.   Ormaza.     Fr.    Pat.   468,395,   Feb.    13, 

um. 

The  ore  is  crushed  in  a  hall-mill  to  about  1  mm.  size, 
tossed  through  an  inclined,  rotary  drying  chamber,  and 
then  to  a  hopper  whence  it  is  delivered  between  a  pair  of 
vljustabl  ■  rollers  on  to  an  inclined  table,  to  which  a 
vibratory  motion  is  imparted.  From  the  table  the  material 
flows  uniformly  into  a  second  hopper  from  which  it 
falls  between  another  pair  of  adjustable  rollers  on  to  a 
mass  of  water  carrying  an  upper  stratum  of  oil  and  moving 
it  right  angles  to  the  path  of  the  ore.  A  regulated  blast 
of  air  is  directed  across  the  surface  of  the  water  at  the 
place  where  it  receives  the  ore.  The  particles  which  float 
overflow  with  the  water  into  an  adjacent  tank,  whilst  the 
remainder  of  the  ore  sinks,  and  is  discharged  as  pulp  on 
to  a  YYiltlev  table,  the  inclination  of  which  can  be  varied. 
The  different  sections  of  the  plant  arc  arranged  so  that  the 
movement  of  the  ore  is  effected  as  far  as  possible  by  gravity  ; 
and  it  is  possible  to  treat  24  tons  of  ore  per  day  of  10  hours 
with  an  expenditure  of  15  horse-power. — A.  S. 

Tings/en    and   the    lite    metals ;     Manufacture    of  drawn 

from .     C.     Gladitz,     London.     Eng.     Pat. 

10,122,  Sept.  5,  1913. 

Tite  cross-section  is  reduced  by  cold  drawing  by  a  con- 
siderable amount  in  relatively  few  stages  so  as  to  produce 
an  amorphous  structure,  and  the  wire  is  then  heated  in  an 
■  inosphere  to  effect  reervstallisation  of  the  metal. 

— W.  E.  F.  P. 

uprotw   chloride  ;     Process   of  reducing .     F.    Laist, 

Anaconda,  Mont.  U.S.  Pat.  1,104,907,  July  28,  1914; 
date  of  appl.,  April  30,  1914. 

Cuntocs  chloride  precipitated  from  chloride  leaching 
solutions  is  fused  with  carbonacous  matter  and  an  alkaline- 
earth  carbonate,  to  form  copper,  and  an  alkaline-earth 
chloride,  which  can  be  used  in  subsequent  Ieachin<» 
operation. — O.  R. 

1  ^ppcr  ;    Process  for  extracting  fractions  rich  in from 

e»pri/erou-»  ores  and  gangues.  "  Azurit  "  Vegyi  Ipar 
Rmvenvtirsasig.  Fr.  Pat.  468,839,  Feb.  23,  1914 
i  nder  Int.  Conv.,  Feb.  27,  1913. 

•  -•  'w-c.RADE  copper  ores  are  roasted,  if  necessary,  then  finely 
ground,  and  treated  with  a  solution  of  aluminium  sulphate 
or  alum,  which  has  a  selective  action  on  the  copper  oxide 


or  basic  carbonate'  present,  OOppSI  .iilph  kt<  and  aluminium 

hydroxide   being  formed,     tin   standing,   insoluble   be 

doubl Dtpoundl  of  aluminium  and  oopper  are  form* si. 

anil    these    are    converteil     into    aluminium    and    OOppet 

sulphates  by  treatment  with  ralphuru  acid.  The  ore 
in. iv  be  trotted  in  a  filtering  chamber  with  aluminium 
sulphate,  and  after  this  h.i~  drained  off,  the  residue  treated 
with  sulphuric  acid.  Tie-  two  filtrates  are  mixed  and 
again  poured  on  the  residue,  which  is  afterwards  treated 
with  a  further  quantity  of  sulphuric  acid,  and  these  opera- 
tions  repeated  until  the  copper  is  completely  extract 
Ores  in  which  the  gangue  i-  composed  of  felspar  or  the 
like,  yielding  aluminium  Bulphal  may   !>•■ 

treated  with  water  instead  of  with  a  Bolntion  of  aluminium 
sulphite.  From  the  final  solution  containing  aluminium 
and  copper  sulphates,  part  of  the  oopper  sulphate 
recovered  bv  crystallisation,  and  the  mother  liquor, 
containing  the  double  salt,  CuSO„7H,0  -  Al _;S<  >,!,.71f _i  i. 
is  used  again  in  the  process. —  A.  S. 

Zinc  ores  ;    Process  and  apparatus  for  the  treatment  of . 

.1.  J.  Hoguski  and  Soc.  Mitiicrc  et  Industrie]!.'  Saturn. 
First  Addition,  dated  Feb.  6,  1914,  to  Fr.  Pat.  441,098, 
March  8,  1912  (this  J..  1912,  823) 

Wmkn  the  ammoniacal  zinc  solution  obtained  as  described 
in  the  chief  patent  (loc.  cit.)  is  heated  under  diminished 
pressure  to  recover  the  ammonia,  the  basic  zinc  carbonate 
precipitated  tends  to  form  a  hard  mass  on  the  bottom  of 
the  receptacle.  According  to  the  present  patent  the 
ammoniacal  zinc  solution  is  added  to  a  large  quantity 
of  boiling  water  or  weak  ammoniacal  liquor  and  super- 
heated steam  is  passed  through  the  mixture,  whereby  the 
zinc  is  separated  as  a  coarsely  crystalline  precipitato 
consisting  niaiuly  of  hydroxide. — A.  S. 

Metal   [zinc]   vapours;     Process  for  the   recovery  of . 

HeKenstein-EleJctro-Ofen-Gee.     m.     b.     EL       Fr.    Pat. 

4<>s.44.».  Feb.  14,  1914.  1'nder  Int.  Conv.,  Feb.  IS.  1913. 
Is  smelting  zinc  ores  in  an  electric  furnace,  the  gases  and 
vapours  evolved  before  the  distillation  of  the  zinc  com- 
mences are  drawn  off  separately  through  the  upper  portion 
of  the  charge,  oxidation  of  the  zinc  vapour  evolved  later 
being  thus  reduced  to  a  minimum  and  the  zinc  largely- 
condensed  in  the  liquid  form.  Any  zinc  vapour  drawn 
off  with  the  gases  is  condensed  in  the  cooler,  upper  portion 
of  the  charge  and  carried  down  therewith  into  the  reduction 
chamber. — A.  S. 

Vanadium  :    Extraction  of from  ores.     H.    Boericke, 

Vanadium.  Colo.  U.S.  Pats.  (A)  1,105.244  and  (B) 
1,106,245,  Julv  28,  1914  ;  dates  of  appl..  Mar.  27,  1912, 
and  Jan.  20,  1914. 
The  vanadium  is  converted  into  sodium  vanadate  by 
heating  the  ore  with  sodium  chloride  and  (A)  a  metallic 
sulphate,  such  as  iron  sulphate,  or  (B)  sulphur,  or  a  non- 
metallic  compound  of  sulphur. — \\  .  R.  S. 

Alloy  of  vanadium  and  precious  metals.  Vanadium- 
gold  alloy.  F.  von  Oefele.  Assignor  to  If.  Schweitzer. 
New  York.  U.S.  Pats.  (A)  1.107.180  and  (B)  1,107,181, 
Aug.  11,  1914;  dates  of  appl.,  Oct  11,  1911  and  Oct.  22. 
1912 

An-   alloy  of  (A)  gold-vanadium  with  other  metals,    (B) 

vanadium  and  gold. — A.  S. 

Lead  ■      Apparatus    for    refining    and    desilreri'ing . 

W.  ThumT  Hammond.  Ind.  U.S.  Pat.  1,106,480, 
Aug.  11,  1914;  date  of  appl..  Dec.  9,  1910. 
\meltin(;  "  kettle  "  is  connected  with  a  series  of  crystallis- 
ing "  kettles,"  into  which  the  molten  metal  is  passed 
successivelv.  being  forced  from  one  "kettle"  to  another 
bv  means  'of  a  fluid  under  pressure.  At  the  bottom  of 
the  melting  "  kettle,"  on  opposite  sides,  are  two  spouts 
and  the  portion  of  the  "  setting  "  over  the  spouts  is  com- 
posed of  removable  blocks  of  refractory  material,  retained 
in  position  bv  sheet  steel  sections  on  their  outer  sides  ; 
the  steel  sections  slide  in  passages  connected  with  the  uxea 
main  portion  of  the  setting  to  allow  uf  removal  of  the 
blocks. — A  S. 
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Soldering  alloy.  G.  D.  Long  and  E.  W.  Eapp,  Granite  City, 
III.  U.S.  Pat.  1.107.082,  Aug.  11,  1914;  date  of 
appl.,  May  15,  1914. 

Am  alloy  of  Al  400,  Zn  400,  Sn  700,  Bi  8,  Cu  8,  Sb  28,  and 
Hg  not  over  2  parts. — A.  S. 

Aluminium  alloy.     W.   A.   McAdams.     Fr.   Pat.  468.853, 
Feb.  24,  1914. 

See  U.S.  Pat.  1,104,369  of  1914;  this  J.,  1914.  869. 
Silver  is  used  in  relatively  small  quantities  (up  to  20°o). 
and  small  proportions  of  copper,  zinc,  or  titanium  mav 
also  be  added.— T.  F.  B. 

Ores ;   Process  of  treating .     X.  C.  Christensen.  jun., 

and%;  P.  Holt  :  Christensen  assignor  to  G.  H.  Bern, 
Salt  Lake  CSty,  Utah.  U.S.  Pat.  1,107,240,  Aug.  11, 
1914  ;   date  of  appl.,  Aug.  3,  1911. 

The  finely-divided  ore  is  intimately  mixed  with  2 — 6% 
of  finely-divided  fuel,  and,  if  desired,  also  with  suitable 
chemicals,  the  fuel  is  ignited  and  the  mixture  is  roasted 
by  the  heat  developed  by  the  combustion  of  the  fuel  with 
an  air-blast,  which  is  regulated  so  that  the  temperature 
attained  is  insufficient  to  fuse  or  sinter  the  ore.  The 
useful  metals  are  extracted  from  the  residue  by  leaching 
with  a  solvent. — A.  S. 

Furnace  for  the  heat  treatment  of  metals.     A.  Grebel.     Fr. 
Pat.  46S.234,  April  19,   1913. 

The  furnace  is  heated  by  means  of  producer  gas  enriched 
with  the  vapour  of  heavy  hydrocarbons,  an  open  vessel 
in  which  a  constant  level  of  petroleum  or  coal  tar  oil  is 
maintained,  being  disposed  in  the  conduit  leading  from 
the  gas  producer  to  the  burners.  The  openings  through 
which  the  heating  gas  and  the  preheated  air  from  the 
recuperator  enter  the  working  chamber,  and  those  through 
which  the  waste  gases  leave,  are  so  arranged  and  regulated 
that  a  more  intense  combustion  is  attained  near  the  door 
or  doors  of  the  working  chamber,  in  order  to  compensate 
for  cooling  and  influx  of  cold  air. — A.  S. 

Furnace;     Semi-continuous fired   with    coke    or    coal, 

for  reheating,  annealing,  cementation,  or  temp:  ring. 
J.  Conor.     Fr.  Pat.  468,621,  April  28,  1913. 

Suitable  connections  are  provided  so  that  when  the  door 
of  the  working  chamber  is  opened,  a  damper  in  the  flue 
leading  from  the  fire-box  to  the  chimney  is  automatically 
closed,  thus  preventing  influx  of  cold  air  into  the  working 
chamber.  In  like  manner  when  the  door  of  the  fire-box  is 
opened,  a  damper  automatically  closes  communication 
between  the  fire-box  and  the  working  chamber  and  another 
closes  the  air-supply  pipe. — A.  S. 

Furnace    for    roasting    ores.     A.     Zavelberg.     Fr.     Pat. 
468,685,  Feb.  3,   1914. 

The  ore  is  moved  over  each  of  the  superposed  hearths 
by  rabble-arms  carried  on  supports  which  travel  on  a 
circular  track  either  around  the  outside  of  a  cylindrical 
furnace  or  around  the  inner  periphery  of  an  annular 
furnace.  The  openings  through  which  the  arms  project 
into  the  furnace  are  closed  by  means  of  a  sand  seal  fixed 
to  the  furnace  and  plates  carried  by  the  arms.  The 
arches  above  the  roasting  hearths  are  provided  with  angle- 
irons  which  bear  on  rolleis  or  the  like  carried  by  the 
supports  for  the  rabble-arms. — A.  S. 


Plated  icare  ;  Process  of  obtaining  adherent  deposits  of 
precious  metals  on  alloys  usually  regarded  as  unsviUwi 

for  the  manufacture  of .     Maison  Murat.     Fr.  Pat. 

468,801,  May  2,  1913. 

The  alloy  is  coated  electrolytic-ally  with  Cu.  Xi,  Co,  Agr 
or  the  like,  and  then  plated  with  Au.  Ag,  or  other  precious- 
metal  foil  by  the  known  process  of  heating  and  strongly 
compressing.  By  this  method  alloys  containing  relatively 
high  proportions  of  Zn  or  Al,  which  cannot  be  plated 
directly  by  the  hot  method,  may  be  used. — A.  S. 

Iron  ;   Process  of  treating  cast .     J.  E.  Johnson,  jun., 

Xew  York.     Eng.  Pat.  24,297,  Oct.  27,  1913.     Under 
Int.  Conv.,  Aug.  13,  1913. 

See  Fr.  Pat,  464,208  of  1913  ;  this  J.,  1914,  488.— T.  F  B. 

Solder  ;    Impts.  in  and  process  of  making  soft .     J.  T. 

Dwvcr,    St.    Louis,    U.S.A.     Eng.    Pat.    118,    ,1 
1914.     Under  Int.  Conv..  Jan.  2,  1913. 

See  U.S.  Pat.  1,059,982  of  1913  ;  this  J.,  1913,  608.— T.F.B. 

Roasting -furnace.  A.  Zavelberg,  Hohenlohehutte,  Ger- 
manv.  U.S.  Pat.  1,107,006,  Aug.  11,  1914.  Late  of 
appl'.,  May  14,  1914. 

See  Fr.  Pat.  468,685  of  1914  ;    preceding.— T.  F.  B. 


Copper  ;  Process  for  welding  — 
Japan.  U.S.  Pat.  1,107,865, 
appl.,  Aug.  2,  1913. 

See  Fr.  Pat.  461, 68S  of  1913  ;  this  J. 


-.     H.  Suzuki.  Shibaku, 
Aug.   18,   1914.    Bate  of 


1914,  205.— T.  F.  B. 


Zinc-blende  and  other  metalliferous  constituent* ;  Separation 

of from    ore    concentrates    and    slimes    by  flotation 

or  granulation.  E.  J.  Horwood,  Broken  Hill,  N.S.W. 
U.S.  Pat.  1,108,440,  Aug.  25,  1914.  Bate  of  appU 
Dec.  4,  1913. 

See  Eng.  Pat,  28,604  of  1913  ;  this  J.,  1914,  793.— T.  F.  B. 

Annealing    err    cementing    various    articles;     Method    and 

apparatus  for .      G.  Riehter,  Assignor  to  Stettiner 

Chamotte-Fabrik  A.-G.  vorm.  Bidier,  Stettin.  Germany. 
U.S.  Pat.  1,109,362,  Sept.  1,  1914.  Bate  of  appl..  May  I'd. 
1913. 

SEEGer.  Pat,  265,761  of  1913  ;  this  J.,  1913, 1161.— T.F.B. 

Furnace   for  treating  molten  metals  ;    Single  or  multiphase 

electric  [induction] .     P.  Lescure.     Fr.  Pat.  468.139. 

Feb.  6,  1914.     Under  Int.  Conv.,  Feb.  7,  1913. 

See  Eng.  Pat.  3291  of  1914  ;   this  J.,  1914,  794.— B.  X. 

Process  of  and  apparatus  for  thickening  and  agitating  puli- 
Eng,  Pat,  22,411.     See  I. 

Titanic   oxide   concentrate   and    method  for  producing  thi 
same.     Method    for    concentrating    titanic    oxide   from 
substances    containing    it    and    iron    oxide.     Mell 
obtaining  titanic  oxide.     V.*.  Pats.  1,106,406—1,106,410, 
See  Yil. 

Treatment  of  slag  for  the  manufacture  of  bricks.     Eng.  Pais 
18,806  and  7027.     See  IX. 


Roasting  furnace  ;   Mechanical .     J.Claude.     Fr.  Pat. 

468,968,  May  7,  1913. 
The  furnace  comprises  a  number  of  superposed  cylindrical 
chambers  for  the  charge,  and  a  central  vertical  rotating 
shaft  carrying  radial  rabble-arms.  Special  features  claimed 
are  the  method  of  mounting  the  vertical  shaft  in  its  bearings 
and  of  fixing  the  arms  to  the  shaft,  the  shape  of  the  teeth 
carried  by  the  arms,  and  the  arrangement  of  passages 
within  the  shaft  and  arms  for  cooling  air  which  is  after- 
wards admitted  to  the  combustion  chambers  or  to  the 
furnace  chambers. — A.  T.  L. 


XI.— ELECTRO-CHEMISTRY. 

Aluminium    cathode;     Disintegration    of   the .     L.    L. 

Campbell.  Phil.  Mag.,  1914.  28,  347—354. 
The  aluminium  cathode,  hitherto  supposed  to  disintegrate, 
to  an  appreciable  extent,  only  in  the  monatomic  gases, 
was  found  to  "  splutter "  violently  in  presence  of  thi 
halogens  and  some  other  gases  or  in  the  vapour  of  mercury 
or  cadmium.  Disintegration  seemed  to  take  pi 
when  the  pressure  in  the  tube  was  at  the  ordinary  X-raj 
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•lage  nnil  the  cathode  dark-space  had  reached  the  walk 
of  the  tube  next   I  hi*  cathode,  the  rate  of  disintegration 
using,   in  general,  wit  It  the   molecular   weigh!   ol   the 
hargc  gaH.     !•'.  Shun. 

trolysis  of  fused  borates.     Zschillc-Hartmann.   Sri   VII. 
Patkn  rs 

Apparatus    fur     producing .     The     British 

Thomson- Houston  Co.,  Ltd.,  London.  From  General 
Electric  •  '"..  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
11,779,  Sept.  26,  1913. 

I'iu:  units  of  the  ozoniser  arc  connected  with  a  source  of 
urrent  through  an  inductive  device  (transformer), 
in  the  primary  circuit  "f  which  is  an  electro-magnetic 
current  intcrruptor.  The  electromagnet  is  provided 
with  a  number  "f  coils,  each  having  a  different  number  oi 
turns,  and  by  including  one  or  other  of  these-  coils  in  the 
riremt.  the  reactance  and  hence  the  rate  of  ozone  pro- 
duction may  be  varied.  In  order  to  keep  constant  the 
"  ampere  turns  "  of  the  electro -magnet,  and  thus  minimise 
produced  by  a  change  in  the  number  of  "  turns," 
means  are  provided  for  including  either  all  or  only  a  part 
■  •f  the  ceils  of  the  primary  ot  the  transformer  in  the 
.irctnt.     A.  S. 

Electrode  for  furnaces.  V.  Hering,  Philadelphia,  Pa.  l.S. 
Pat.  1,106,381,  Aug.  11,  1914;  date  .,f  appl.,  Dee.  12, 
1912. 

Thk  electrode  is  composed  "f  a  shell  or  cage  of  conducting 
material,    diminishing,   in    periphery    and    increasing    in 

thickness  from  its  outer  towards  its  inner  end,  and 
arranged  so  that  the  conducting  paths  converge  and  unite. 
n  in  flows  to  or  from  a  ma.ss  of  conducting  fluid 
in  the  furnace  through  tie  electrode,  passing  through 
the  union  of  the  conducting  paths  — B.  N. 

Electric    [induction] .     (;.    H.     Benjamin. 

York.      U.S.     Tat.     1,106,486,     Aug.     II.     11114; 
date  of  appl..  Iter.   19,  1913. 

The  furnace  comprises  a  closed  metallic  core,  a  fixed 
primary,  and  a  movable  secondary,  in  the  form  of  an 
annular  crucible  with  a  body  of  metal  therein.  The 
rucihle  is  provided  with  ribs  in  the  bottom  projecting 
ipwards.  together  with  means  for  rotating  the  secondary 
relative  to  the  core  ami  primary.  Material  is  introduced 
nto  the  crucible  through  a  sectional  cover,  and  means 
ire  provided  for  exhausting  gases  from  the  crucible. —  B.  X. 

.lie  apparatus.     I.    11.    Levin.      Fr.     Pat     4H7.945, 

Jan.    31,    1914.     Under    Int.    t'onv.,    May    !•,    1913. 

ElCB  clement  comprises  an  anode  and  a  cathode,  with  an 

Bed  diaphragm,   huilt   up   in   the  form   of  a  riltor- 

.•ress.     Means  are  provided  for  regulating  the  hydrostatic 

ressure  on  the  two  faces  of  the  diaphragm,  and  for  main- 

..ining  an  equal  pressure  from  one  end  of  the  apparatus 

0  the  other.  A  reservoir,  consisting  of  two  separate 
hampers  with  independent  non-communicating  conduits, 

1  employed  to  supply  electrolyte  from  the  chambers 
o  the  neighbourhood  of  the  anode  and  cathode  respec- 
ivclv.  The  chambers  are  surmounted  by  bells,  and  the 
i '--engaged  gases  are  brought  to  these  by  means  of  conduits 
"mmunicating  with  the  opposite  faces  of  the  diaphragms, 
neans  being  also  provided  for  equalising  the  pressures 
■f  gas  and  liquid  in  the  reservoir  chambers. — B.  N. 


ilra-rioiet  rays;    Industrial  production  of by  n 

i-f  [electric]  sparks.     -T.  dc  Kowalski-Wierusz.     Fr.  Pat. 

5,  Feb.  5,  1914.     Under  Int.  t'onv..  April  15,  1913. 

•JJtCTBODES  of  nickel,   tungsten,   or  their  alloys,   either 

■  in  combination  with  rare  earths,  are  employed. 

that   the   sparks   are   greatly   weakened,     and   by   an 

■ppropriate  choice  of  electric  constants,  employing  a  wave 

f  less  than  3000  m.,  a  great  amplitude  of  current 

ntens,ity    is    obtained.     The    ultra  violet    rays,    produced 

J  the  sparks,  may  be  used  for  sterilising  liquids,  and  the 

ield   is   increased   by   using   different    materials   for   the 


two  elootrodei   and    plunging   them    into   ihe   liquid   to    tx 

b  .1        For      the      pi. i. lie  l  ion      of      c  In  mi.  .il      ' 

win  re  the  gases  formed  bj  the  sparks  would  bi  objection- 
able, a  screen,  such  as  quartz,  ma]  be  interposed  between 
the  sparks  and  the  material  under  treatment,     B.  -v 

Electro-chemical  treatment  "t  liquid*  [-  •/    water];    Pro 

and  apparatus  for  the .     ('.  1'.  Landreth.   Fr.  Pats. 

(a)  4tis.LML'.   Feb.  it.   1 :» I -t,  and  (b)  468,277,    Feb.    10, 
1014.     Under   Int.   I  one  .   Feb.   21,    1013 

(a)  A  pobtioh  of  the  liquid  to  !"•  treated  [i  ■;  water]  is 
diverted  under  pressure  into  a  treating  chamber,  wherein 
it  is  mixed  with  excess  of  a  soluble  salt,  anil  subjected 
to  the  action  of  an  electric  current,  the  anode  being 
constructed  of  a  metal,  such  as  aluminium,  wprieh  i- 
.iii  i.  kid  with  the  formation  of  hydroxide.  lie  tn 
liquid  is  then  mixed  with  the  mass  of  untreated  liquid, 
and  the  aluminium  hydroxide  serves  as  a  precipitant  for 
removing  impurities.  Tie-  electrodes  an-  arranged  in 
groups,  so  that  one  group  may  he  removed  independently 

of  the  others,  and  instead  of  a  direct  current,  both  direct 
and  alternating  currents  may  he  used  simultaneously. 
Rotating     elements,     working     between     tie-     electrodi    . 

!  are  employed  for  agitating  the  liquid  ami  giving  it  a 
movement  independent  of  that  of  its  Bow,  thus  clearing 
the  electrodes  of  deposits,  (b)  A  positive  metallic 
electrode,  for  example  of  iron,  is  employed,  and  a  soluble 
hydroxide  is  added  to  the  liquid  under  treatment,  thus 
producing  \inder  the  influence  of  the  electric  current 
an  increase  of  hydroxy!  ions,  any  organic  material  in  the 
liquid  being  thus  oxidised.  Tie-  process  may  also  be 
employed  for  the  treatment  of  liquids  containing  soluble 
encrusting  salts,  or  colloidal  impurity,  OT  both,  hy  adding 
to  the  liquid,  after  the  passage  of  tin-  current  through  it.  a 
reagent  producing  insoluble  salts  or  a  coagulant  lor  the 
removal  of  the  colloid.  The  apparatus  comprises  an 
electrolytic  vessel  containing  positive  ami  negative 
trodes  immersed  in  the  portion  of  the  electrolyte  to  be 
Heated,  the  treated  portion  being  afterwards  mixed 
with  the  untreated  mass  of  the  liquid.  The  current  may 
be  interrupted  after  a  time,  and  the  whole  of  the  electrodi  S 
may   be  connected,   exterior  to   the   electrolyte,    with   an 

-  electro-positive  mass  withm  the  electrolyte  which  is 
normally  out  of  the  circuit,  so  that  both  positive  and 
negative   electrodes    then    becon  negative    with 

respect  to  the  imvss.  —  B.  N. 

Accumulator    electrodes;     Process    \<>r    producing    highly 

porous .     Gebr!  Stanislaw  und  <  lynski, 

Apoznanski  und  Co.  Ger.  Pat.  JTo.XSl,  Dec.  3.  1010. 
The  plates  to  which  the  paste  has  been  applied  are  dried 
at  high  temperatures  in  closed  which  an 

affected  by  acids.  The  rapid  evolution  of  gas  makes  the 
paste  porous,  and  the  pressure  generated  hardens  the 
mass— T.  F.  B. 

Oxygen  compounds  uf  nickel.    Process  for  manufacturing 

a    mass   of  hioher for   use    in   the  jmxitirf   electrodes 

of       alkaline  "    accumvlators.       Svcnska       Ackumuli 
Aktiebolagef    Jungner,    Stockholm.     Eng.    Pat 
Jan.  14.  Jit  1-4.     Under  Int.  Conv.,  .Ian.  16,  1913. 

See  Fr.  Pat.  407.311  of  1014  ;  this  .1..  1014,  871.— T.  F.  B. 

Electro-ontical  cdl     C.  Stifle,  Zehlcndorf-Wcst.  CJermany. 

IN.    Pat.    1.10S.638,    Aug.    26,    1914.     Date    of    appl., 

April  22,  1913. 
See  Eng.  Pat.  9060  of  1913  ;  this  J.,  1913.  873.— T.  F.  B. 

Electric  arc  furnaces  ;    Stabilising  meant  for .     <■   E. 

Guye,     Geneva,     Switzerland.     Assignor     to     Southern 
Power     Co..     Charlotte.     N.C.      US.      Pat.      1.1' 
Sept.  1.  1014.    Date  of  appl.,  Jan.  S.  1012. 

See  Fr.  Pat.  438,783  of  1912  ;  this  J.,  1912.  649.-T.  F.  B. 

Process   of  producing   acetic   acid.     U.S.    Pat.    1,104,978. 

\  11. 
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XII.-FATS;    OILS;    WAXES. 

Oil  producing  plants  and  fats.  Voigt.  Jahrcsber.  Inst, 
anaew.  Bot.  in  Hamburg.  Chem.  Rev.  Fett-Ind., 
1914,  21,  117—119. 

For  many  years  large  quantities  of  the  kernels  of  mowrah 
or  illipe  nuts  (from  Illipe  lalijolia)  have  been  imported 
into  Hamburg,  and  recently  the  fat  from  them  has  been 
used  for  edible  purposes.  All  attempts  to  use  the  residual 
oilcake  as  a  feeding  stuff  have  been  unsuccessful  owing 
to  the  large  proportion  of  a  saponin  with  pronounced 
hemolytic  action.  More  recently  the  kernels  of  /. 
longifolia  and  /.  malabarica  and  of  Skorea  slenoptera 
have  also  been  imported  under  the  name  of  "  Illipe  nuts." 
Other  imported  oil  seeds  include  haboek  beans  probably 
from  Bassia  Moltleyana  (Dutch  Indies),  candle  nuts 
(British  India  and  Java),  kemiri  nuts  (Java),  lumbang 
nuts  (Philippines),  hot-caylai  (Cochin-China),  and  lama 
nuts  (Samoa).  Experiments  have  been  made  as  to  the 
suitability  for  food  of  the  fats  of  the  nuts  of  various 
species  of  Canarium,  including  C.  commune,  C.  polyphyllum 
(New  Guinea),  C.  luzonicum  and  C.  ovatwm,  of  pili  nuts 
(Manila),  and  of  Jlevea  seeds  (Malay).  Of  African  seeds 
there  have  been  occasional  imports  of  manketti  nuts,  and 
the  fruit  of  Balanites  Maugham*  (Portuguese  W.  Africa), 
the  utilisation  of  which  appears  unprofitable  owing  to  the 
small  proportion  of  oil  and  the  difficulty  of  extracting  it. 
American  products  included  cohune  nuts  and  the  seeds  of 
Virola  licuhyba,  also  the  seeds  of  Carapa  guayensis,  and 
"  andiroba  paste  "  prepared  therefrom  in  Brazil.  Manketti- 
oil-cake  contained  :  water  8-1,  ash  2-5,  proteins  5-8,  fat  1-8, 
carbohvdrates  481,  and  crude  fibre  33-7%. — C.  A.  M. 


Cohune   nuts  from   British  Honduras  ;    [Fats  and  oil-cake 
from ].     Bull.  Imp.  Inst.,  1914,  12,  237—242. 

Three  samples  of  the  outer  fibrous  layer  of  the  fruit  of 
the  cohune  palm  (Allalea  cohune)  yielded  9-3  to  20-6% 
of  a  dark  green  fat,  the  colour  of  which  could  be  largely 
removed  by  animal  charcoal.  Five  samples  of  the  kernels 
contained  65-4  to  71-6%  of  a  white  crystalline  fat  resembling 
coconut  oil  in  appearance  and  odour.  These  fats  had  the 
following  characters  : — 


fatty  acids  from  pure  cacao  butter  are  of  a  light  yellow 
colour  and  always  solidify  in  fine  crystals.  The  best 
evidence  of  the  presence  of  the  adulterant  is  obtained  bv 
determining  the  critical  temperature  of  solution  in  glacial 
acetic  acid  (5  c.c.  of  molten  fat  and  5  c.c.  of  acetic  acid), 
which  is  76° — 80°  C.  for  pure  cacao  butter,  whereas  an 
adulterated  sample  gave  35°  C.  By  allowing  a  solution  of 
10  grms.  of  the  fat  in  30  c.e.  of  a  mixture  of  3  parts  of  dry 
ether  and  1  part  of  absolute  alcohol  to  stand  for  half  an 
hour  at  10°  C  ,  an  oily  product  was  obtained  which,  on 
recrystallisation  from  the  same  solvent,  melted  at 
39-7° — 40°  C.  Under  similar  conditions  pure  cacao 
butter  gave  directly  white  crystals  which  melted  at  46" — 
52°  C.  and  after  recrystallisation  at  50' — 57-4°  C. — J.  A. 

Oils;     Hydrogenation    of ,    and    synthetic   fatty   acids 

[from,  petroleum].     M.   Collctas.     Les  Matieres  Grasses, 
1914,  7,  4151—4153. 

At  the  Vereinigtc  Chem.  Werke  at  Charlottenburg, 
hydrogenation  is  effected  at  100°  C.  under  a  pressure 
of  2  to  3  atmos.  by  means  of  000002  part  of  palladium 
chloride  in  the  presence  of  an  alkali.  The  loss  of  catalytic 
agent  is  from  5  to  7%  of  the  weight  taken,  which 
corresponds  to  an  expense  of  1-00  francs  per  100  kilos, 
of  fat  (about  7fd.  per  cwt.). 

The  synthetic  production  of  fatty  acids  from  liquid 
hydrocarbons  by  the  process  of  Zelinsky  is  commercially 
applicable,  but  the  cost  of  the  product  is  still  too  high. 
The  crude  petroleum  is  chlorinated  and  dissolved  in 
anhydrous  ether,  and  the  solution  treated  with  magnesium 
and  a  catalytic  agent  (iodine,  methyl  iodide,  aluminium 
salts,  hydrochloric  acid),  and  subsequently,  when  cold, 
with  a  current  of  carbon  dioxide.  The  fatty  acids,  etc., 
are  then  liberated  from  the  magnesium  salts  bv  treatment 
with  dilute  acid. — C.  A.  M. 

Liquid  from  solid  fatly  acids;    The  Fachini-Dorta  method 

of     [approximately]     separating .     A.      de     Waele. 

Analyst,  1914,  39,  389—391. 

Separation  of  the  liquid  and  solid  fatty  acids  by  treating 
the  potassium  soaps  with  acetone  (this  J.,  1912,  397)  is 
more  rapid  and  complete  than  lead-ether  methods,  whilst 


Fat  from  fruit. 

Fat  from  kernels. 

1 

• 

2 

1 

2                          3 

4 

5 

Specific  gravity  at  100°/15-5°  C.     .. 
Acid  value    

0-848 

162  0 

197-4 

751 

970 

1-65 

31-0°  C. 

0-95 

0-855 
121-3 
203- 1 
65-4 

0-870 
3-5 
2550 
13-6 

6-8 
18-8°  C. 
0-24 

0-871 
131 
256-5 
13-7 

8-3 
21-0°  C. 
0-28 
15-4 

0-871 
1-2 
2565 
11-4 

8-2 
20-2°  C. 
0-23 

0-868 

20-4 

252-4 

13-7 

87-7 

19-7° C. 
0-28 
12-5 

0-87U 
12-:i 

Saponification  value   . . 

2.V2  4 

Iodine  value    

11-0 

Hehner  value  .... 

Keichert-Meissl  value 

— 

Solid,  pt.  of  fatty  acids    



Unsaponiflable  matter, °0 

— 

Polenske  value    



The  residual  meal  from  the  extracted  kernels  was  free 
from  alkaloids  and  cyanogenetic  glucosides,  and  had  the 
following  composition  recalculated  on  a  basis  of  10% 
of  fat: — Moisture,  9-2;  crude  proteins,  21-7;  fat,  10-0; 
starch,  etc.,  38-8  ;  fibre,  150  ;  and  ash,  4-7%.  Nutrient 
ratio,  1:2-9;  food  units  (starch  +  2-5  times  the  sum 
of  fat  and  proteins),  118.  The  amount  of  proteins  was 
higher  and  that  of  the  the  fibre  lower  than  in  the  ease  of 
palm-kernel  meal  (see  also  this  J.,  1913,  797). — C.  A.  M. 

Cacao    butter;      New    adulterant    of .     C.     Grimme. 

Chem.  Rev.  Fett-Ind.,  1914,  21,  47—49,  74—75. 

The  new  adulterant  of  cacao  butter  has  not  been  identified 
and  cannot  be  detected  by  determining  the  ordinary 
chemical  characters  of  the  fat.  The  physical  properties 
of  the  adulterated  fat  and  of  the  fatty  acids  obtained 
from  it  are,  however,  distinctly  different  from  those  of 
pure  cacao  butter.  Adulterated  samples  yield  brownish- 
yellow  fatty  acids  having  a  coarse  granular  crystalline 
structure,  the  surface  being  irregular  and  lumpy,  whereas 


the  liquid  fatty  acids  undergo  less  oxidation  in  the  process 
The  following  modification  is  recommended : — Abou 
10  grnis.  of  the  dry  fatty  acids  are  dissolved  in  90  c.c 
of  anhydrous  acetone  at  25°  C,  10  c.c.  of  N II  potassiun 
hydroxide  solution  run  in  with  constant  stirring,  and  th 
flask  corked  and  immersed  in  ice-water  for  3  to  4  noon 
Its  contents  aie  then  filtered  through  a  Buchner  funne 
and  the  residue  washed  with  anhydrous  acetone  at  0"  < 
until  colourless,  and  then  pressed  to  remove  the  solveni 
The  flask  is  rinsed  with  dilute  potassium  hydroxide  soli 
tion,  the  washings  added  to  the  solid  cake,  the  soa 
dissolved  in  water,  and  the  solid  fatty  acids  liberate! 
transferred  to  a  weighed  beaker,  and  dried  at  100  ( 
until  constant  in  weight.  The  liquid  fatty  acids  ar 
separated  from  the  acetone  solution  by  adding  an  equ; 
volume  of  water,  and  30  to  50  c.c.  of  ether,  ac.difvin 
with  hydrochloric  acid,  and  washing  and  evaporatm 
the  ethereal  layer.  The  following  amounts  of  solid  fatt 
acids  were  thus  obtained  : — Linseed  oil  (Calcutta  seeil 
9-1%  with  iod  ne  value,  16-4  ;  (Baltic  seed),  6-6%,  iodir 
value,   20;     Soya   bean   oil,    13-8%,   iodine   value,   121 
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Para  robber  seed  oil,  16-3%,  iodine  value,  10-7  :  China 
ejood  ml  (varied  considerably)  64-1%;  ornde  menhaden 
ml.  23-5%,  iodine  value,  20-2.     The  solid  stereo-isomcride 

imargario  acid  from   polymerised  China   w I  oil 

formed  a  potassium  s. .^ j,  which  was  practically  insoluble 
in  90%  acetone,  but   had  an  iodine  value  of   i.%7.     Itoth 
lint    method    and    the    lead-ether    method    arc    therefore 
inapplicable  to  polymerised  oils.     N>>  diminution  of  solid 
\    muls   takes   pin  i-   during   oxidation   of  drying   nils 
until  solid,   unless  ii   lead   drier  (which   precipitates   i>art 
•  if  the  solid  fatty  mills  as  lead  soap)  is  present.      In  thi- 
ol  oxidised  mis  the  sample  is  saponified,  and  the 
.   acids   liberated   by  treatment   with   petroleum  spirit 
and  hydrochloric  acid.     The  precipitated  "  oxidised  acids  " 
re-dissolved  and    re-precipitated     to     remove     any 
UBOzidised    fatty    acids    mechanically    precipitated,    the 
united  petroleum  spirit  solutions  evaporated  to  dryness, 
mil  i  weighed  quantity  of  the  residue  treated  with  acetone 
described.    -C.  A.  M. 

Oils;    Insoluble  bromide  value  of .     J.  A.  L.  Sutcliffe. 

Analyst.  1914,  39,  388—389. 

I\  reply  to  the  criticisms  of  Gemmell  (this  J.,  1914.  7.*>ti) 
tlie  author  lavs  stress  upon  the  point  that  the  factor 
lO-ti.'t  I.V.  —78)  lines  not  vary  if  the  conditions  described 
in  his  note  (this  J.,  1914,  147)  are  exactly  followed.  A 
temperature  of  111',  will  prevent  the  formation  of 
nbstitution  compounds.  Before  tiltration  the  contents 
ol  the  Mask  should  be  cooled  below  5  t'.,  the  red  ethereal 
solution  decanted,  and  the  bromides  washed  with  chilled 
ether.  When  dried  they  should  be  white  and  crumble 
readily.  Certain  sorts  of  bromine  yield  dark  horn  like 
bromides,  and  should  be  rejected.  The  accuracy  in 
duplicate  determinations  is  usually  within  1 ",,.-- -(..'.  A.  M. 

.Veif  copra    drying  process.      Oil,   Paint,  and  Drug  Rop., 
Sept.  14.  1914.     [T.R.] 

As  American  engineer  at  Manila  has  devised  a  small 
copra  drying  machine  of  a  capacity  of  from  800  to  1000 
ejeonuts  at  one  filling.  The  nuts  are  set  on  wire  trays 
and  heated  air  at  2703  F.  is  forced  through  and  over 
thorn.  It  is  claimed  that  the  value  of  the  dried  product 
ij  greater  than  that  done  by  the  old  process. 

Patents. 


for    oleaginous    seeds    and    analogous    material  ; 

s  for  preventing  snaking  and  jarring  in during 

Ike  discharge  of  the  oil-cakes.  Harburger  Eisen  und 
Bronzewcrke  Akt.-Gea.  Kr.  Pat.  468,153,  Feb.  7.  1914. 
St'DDEN'  jarring  of  the  parts  of  the  press  raised  with  the 
oil-cake  is  prevented  by  directing  the  pressure  (by  means 
of  an  outside  device)  against  butlers  at  the  sides,  so  that 
*fter  the  discharge  of  the  oilcake  the  pressure  is  retained 
and  no  sudden  movement  of  these  parts  can  take  place. 

— C.  A.  M. 

Fats  and  oils  ;    Process  of  treating .      [Catalytic  orida- 

lion.]  Gebr.  Strobcntz  Fabriks-Act.-Ges.  fin-  Chcm. 
Farhen,  Produkte,  Lackc  und  Firnisse  and  L.  von 
Krevbig.  Fr.  Pat.  468,352,  Feb.  12,  1914.  Under  Int. 
Oonv.,  Feb.  17,  1913. 

To  effect  rapid  decolorisation  and  oxidation,  oils,  etc., 
an  mixed  with  oxides  of  metals  of  the  iron  group 
-specially  cobalt  oxides),  and  a  current  of  air  is  drawn 
through  the  mixture  at  about  120°  to  130°  C— C.  A.  M. 

its ;     Process    of   hydrngenating .     G.    Calvert.     Fr. 

Pat.  468,426,  Feb.  9,  1914.  Under  Int.  Conv.,  Aug.  12, 
1913. 

Tai  hydrogen  and  hot  oil  are  mixed  under  pressure  in  a 
closed  vessel  by  means  of  an  agitator  or  circulating  pump, 
mdnd  by  an  electric  motor  which  is  contained  in  a 
communicating  chamber.  The  passage  between  the  two 
ihambers  may  be  surrounded  by  a  cooling  jacket. — C.  A.M. 

reatment  of  plastic  materials  [soap,  clay,  etc.].     Fr.  Pat. 
468,002.     See  I. 


Producing  a  varnish  with  the  aid  of  temi-dryii 

a i  Jiih   ml,  for    use   in    the    manufacture   <>f  oil 'doth    and 

linoleum,    Fr.   Pat,   168,003.     -      Mil. 

Manufacture    of   emulsions   [for    margarine\.     In       Pal 
19,344.     8et   MX  v. 

Process  for  submitting  liquids  to  the  action  of  ultra-violet 

rays.      Fr.  1'at.  468,216.      Set    XIXu. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Oil  paint  vapours  ;  Toxicity  of .     C.  A.  Klein,     (.'hem. 

World,  1914;  3,  262-  264. 

Thk    toxic    action    of    the    vapours    from    drying    paints 

was  attributed  by  Armstrong  and  Klein  to  the  volatile 

thinning  constituent  (this  .1.,  1913,  .'(-'")  and  by  Gardner 
(this  .).,  1914,  266,  363)  to  the  presence  of  carbon  monoxide 
in  the  vapours.  It  is  now  pointed  out  that  Gardner's 
conclusions  are  fallacious,  since  the  formation  of  the 
carbon  monoxide  must  be  ascribed  to  the  Interaction  ol  tin- 
formic  aeid  in  the  vapours  and  the  fuming  sulphuric  acid 
through  which  the  vapours  were  passed  to  absorb  organic 
compounds.  Quantitative  determinations  of  tho  carbon 
monoxide  by  Gardner's  method  might  indicate  the  rate 
of  drying  of  a  paint,  but  have  no  value  as  an  index  of  the 
toxicity. — C.  A.  M. 

Resin    acids;     Stability    of at    slightly    elevated    tem- 
peratures.    A  correction.     ('.   II.    llertv  and  H.  I..  Cox. 
J.  Ind.  Eng.  Chcm.,  1914,  6,  782. 
FrRTHER  experiments  have  shown  that  the  resin  acids  of 
Pinus  hrteraphylla  (Cuban  or  slash  pine)  yield  no  carbon 
dioxide  when  heated  at  140°  C.  in  a  current  of  dry  nitrogen 
'    for  1   hour,  if  they  be  perfectly  dry  and  protected  from 
oxygen  during  preparation.     (Compare  this  J..  1909,  318.) 

— A.  S. 

Transformer  oils.     Braucn.     See   II  v. 

Patents. 

White    lead;      Process    of    producing .     E.     Euston, 

St.    Louis,    Mo.     U.S.    Pats     (a)    1,106,793     and     (n) 
1,106,794,  Aug.  11,  1914  :     date  of  appl,  Sept.  10,  1913. 

(a)  Acid  and  neutral  and  (n)  alkaline  and  neutral  solutions 
of  basic  lead  acetate  arc  separately  treated  with  carbon 
dioxide  and  the  respective  precipitates  mixed.  In  both 
cases  the  pigments  contain  110  to  14-5°0  CO,. — C.  A.  M. 

Pigment  and  process  of  manufacture.     J.  Gevera.     Fr.  Pat. 

468,697,  Feb.   10,   1914. 
A  SUBSTITUTE  for  white  lead  is  composed  of  zinc  sulphide, 
35  ;    barium  sulphate,  20  ;    and  alumina.  5  parts  ;   and  is 
used  with  a  medium  consisting  of  linseed  or  olive  oil,  35  ; 
driers,  2£  ;    and  turpentine,  2i  jiarts.— E.  W.  I.. 

Varnish  ;    Process  for  producing  a with   the  aid  of 

stmi-drying  oils,  such  at  fish-oil,  for  use,  more  particularly. 

in  the  manufacture  of  oilcloth  and  linoleum.      E    <lir7ik. 

Fr.    Pat.    468,003,   Feb.    3,    1914.     Under   Int.   Conv., 

April  8,  1913. 
Fish  oil,  or  other  semi-drying  oil,  is  freed  from  fatty 
acids  bv  neutralising  with  caustic  alkali  or  bnu\ 
and  separating  the  salts  from  the  oil.  Any  excess  of 
alkali  is  carefully  neutralised  by  means  of  acid,  and  Un- 
neutral purified"  oil  is  polymerised  by  heating,  with  or 
without  the  addition  of  a  drier. — E.  W.  L. 

Varnish;      Manufacture    of .     S.    Cuneo.     Fr.     Pat. 

469,144,  March  2, 1914.  Under  Int.  Conv.,  March  3. 1913. 
A  varnish  for  covering  the  bottoms  of  ships  is  obtained 
by  grinding  with  a  liquid  varnish  a  mixture  of  organio  or 
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inorganic  fluorine  compounds  with  the  ordinary  mineral 
pigments.  It  may  contain,  for  example,  varnish  (a 
mixture  of  resin  and  benzene),  50  ;  fluorine  compounds.  25  ; 
and  oxide  of  zinc,  iron,  etc.,  25%. — E.  W.  L. 


Plastic  material.  A.  Chanard.  St.  Claude.  France.  Eng. 
Pat.  14,125,  June  18,  1913.  Under  Int.  Conv.,  July  6, 
1912. 

A  mixture  of  a  resin  (e.g.,  1000  parts  of  sandarac)  with 
naphthol  (1000  parts)  is  melted,  and  incorporated  with  a 
mixture  of  albuminoid  material  (casein)  with,  say,  20% 
of  hydrated  sodium  carbonate,  and  the  homogeneous 
product  is  moulded  and  treated  with  a  hardening  agent 
(50%  formaldehyde  solution).  Resins  such  as  Canada 
balsam  may  be  used  to  obtain  a  transparent  product,  j 
and  inert  loading  materials,  especially  antimony  oxide  and 
metastannic  acid,  may  be  introduced. — C.  A.  M. 

Plastic  masses;   Process  for  the  manufacture  of more 

particularly  for  insulating  purposes.  A.  Regal.  Fr. 
Tat,  468,241,  Feb.  9,  1914.  Under  Int.  Cony..  March  7, 
1913. 

A  plastic  mass  suitable  for  insulating  purposes,  is  prepared 
by  heating  a  mixture  of  phenol  2,  formaldehyde  1,  sodium 
carbonate  0-2,  and  soluble  glass  0-5  to  1  part  on  a  water- 
bath  until  homogeneous,  then  heating  the  product,  in  hot 
water  and  allowing  to  settle  in  cold  water.  The  mass 
can  be  moulded  at  40°  C,  and  a  layer  1-3  mm.  thick  will 
withstand  a  pressure  of  12,000  volts.  Sodium  ahiminate 
or  zincate  or  aluminium  acetate  may  be  employed  instead 
of  soluble  glass,  each  of  these  salts  acting  as  a  condensing 
agent,  and  being  at  the  same  time  decomposed  into  acid 
and  base,  whereby  mineral  matter  is  precipitated  through- 
out the  mass. — E.  W.  L. 


Diphenols  and  tri phenols  and  their  derivatives  ;   Process  for 

'•hi, lining    solid   products    by   condensation    of .     A. 

Labbe.     Fr.  Pat.  468,S79,  May  5,  1913. 

Catechol,  resorcinol,  qtiinol.  pyrogallol.  etc  ,  are  treated 
with  a  cold  40%  solution  of  formaldehyde  in  presence  of 
an  acid  :  the  mass  soon  becomes  gelatinous,  and  after 
some  hours  is  converted  into  a  homogeneous,  elastic 
substance.  Hard  products  may  be  obtained  by  diluting  the 
formaldehyde  solution  with  half  its  volume  of  water.  They 
are  insoluble  in  water  and  organic  solvents,  unattacked 
by  acids  and  alkalis,  and  are  non-inflammable.  The 
addition  of  acetone  or  glycerin  to  the  formaldehyde 
results  in  the  production  of  transparent  masses.  The 
physical  properties  of  the  products  may  be  further  modi- 
fied by  incorporating  carbohydrates  or  cellulose. — T.  F.  B. 


Paint  for  proU  ding  iron,  wood,  and  the  like  from  sea  growths  ; 

Manufacture     of .     M.      Rappard,      Ben     Helder, 

Holland.     U.S.  Pat,  1,108.395,  Aug.  25,  1914.     Date  of   I 
appl.,  Oct.  7,  1912. 

See  Eng.  Pat.  22,802  of  1911  ;  this  J.,  1912,  347.— T.  F.  B. 

Varnish-kiln.     0.    A.    Cutler,    Buffalo,    N.Y.     U.S.    Pat, 
1.105,623,  Aug.  4,  1914.     Date  of  appl.,  May.  28,   1912. 

See  Eng.  Pat.  22,985  of  1913  ;  this  J.,  1914,  408.— T.  F.  B. 

Condensation   products   and  process   of  treating   the    same. 
Resinous  condensation  products.     M.  J.  Callahan,  Pitts- 
field,  Mass.,  Assignor  to  General  Electric  Co.,  New  York,    j 
U.S.  Pats.  1,108,329  and  1,108.330,  Aug.  25, 1914.   Dates 
of  appl.,  May  11,  1912,  and  Feb.  8.  1913. 

See  Eng.  Pats.  3271  and  22,358  of  1913;  this  J.,  1914.  322. 

— T.  F.B. 

Resinous  composition.     M.  J.  Callahan,   Pittsfield,  Mass.,    . 
Assignor    to    General    Electric    Co.,    New    York.     U.S.    ; 
Pat.      1,108,331,     Aug.      25,      1914.      Date    of    appl., 
Feb.  8,  1913. 

See  Eng.  Pat.  8417  of  1913  ;  this  J.,  1914,  364.— T.  F.  B. 


Rcsi nous  composition  and  process  of  making  the  same.  M.  .1. 
Callahan,  Pittsiicld.  Mass.,  Assignor  to  General  Electric 
Co.,  New  York.  U.S.  Pat.  1,108,332,  Aug.  25,  1914. 
Date  of  appl.,  July  9,  1913. 

See  Eng.  Pat.  3566  of  1913  ;  this  J.,  1914,  322.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patents. 

Rubber  ;    Process  and  apparatus  for  the  cxtractionof 

[from  the  leaves  of  plants].  A.  Caubel,  C.  Peigniet- 
Amaury.  P.  Quilici"  and  H.  Pannard.  Fr.  Pat.  468.245, 
Feb.  9,"  1914. 

The  fallen  leaves  of  rubber  plants  are  dried,  coarsely  | 
crushed,  and  extracted  with  a  mixture  of  2  parts  of  carbon 
bisulphide  and  1  part  of  benzene,  to  which  is  added  5% 
each  of  chloroform  and  sulphur  chloride.  The  extraction 
apparatus  consists  of  an  upper  vessel  containing  a  remov- 
able bucket  with  perforated  bottom,  and  communicating 
with  a  lower  vessel  by  means  of  a  large  valvo  or  cock.  The  ; 
lower  vessel  is  provided  with  an  internal  heating  coil, 
and  the  upper  portions  of  the  two  vessels  are  connected  to 
opposite  ends  of  a  condensing  worm.  The  solvent  is  left 
in  contact  with  the  leaves  in  the  upper  vessel  for  6 — 8  hours, 
and  is  then  run  off  into  the  lower  vessel,  where  it  is  heated 
by  means  of  the  steam-coil,  the  vapours  condensing  in  the 
upper  vessel  and  continuing  the  process  of  extraction. ! 
After  3  hours  the  bucket  of  leaves  is  removed  and  a  fresh 
one  inserted  in  its  place.  The  solvent  is  then  distilled 
from  the  lower  vessel  through  the  condensing  worm  into 
the  upper  vessel,  and  the  process  of  extraction  repeated 
The  rubber  is  removed  from  the  lower  vessel. — E.  \V.  I, 


Rubbered  fabrics  and  similar  articles  ;  Preservation  of . 

W   E.  Muntz.     Fr.  Pat.  468.493,  Feb.  16,  1914.     Undei 
Int.  Conv.,  Feb.  26,  1913. 

To  protect  the  fabric  of  rubber-coated  materials  from  the 
action  of  sulphurous  and  sulphuric  acids  produced  by 
oxidation  of  the  sulphur  in  the  rubber,  the  fabric  is  impreg- 
nated before  being  coated  with  rubber,  with  a  substance 
which  will  combine  with  the  acids  to  form  innocuous  com- 
pounds. For  instance,  cotton  cloth  is  treated  with  a  3% 
solution  of  barium  hydroxide,  under  reduced  pressure,  foi 
15  min.,  allowed  to  drain  for  3  mins.,  and  then  immersed  ir 
a  3%  solution  of  ammonium  carbonate  for  5  mins.,  aftei 
which  it  is  dried  at  the  ordinary  temperature.— J5.  \V.  L. 

Waterproofed   [rubber-coated]    materials;     Manufaci 

.     M.  Frankel  und  Ruusre.     Fr.  Pat,  468,755,  Feb 

20,  1914.  Under  Int.  Conv.,  Aug.  14,  1913. 
Fabrics  may  be  impregnated  or  proofed  with  reel 
rubber  by  making  use  of  the  emulsion  obtained  when  tin 
first  product  of  certain  methods  of  reclaiming  (see  Mei 
ander,  this  J.,  1910,  1025)  is  steam-distilled  in  order  i 
remove  the  solvent.  The  proofed  sheet  thus  obtain'' 
does  not  require  to  be  vulcanised.  — E.  W.  L. 

Manufacture    of  fabrics  for    outer    covers  for    pa 
tyres    and    envelopes  for    balloons.     Eng.    Pat.    22  06; 
See  V. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Glut    from    hides;      Manufacture,    of .     V     CamDO! 

Les  Matieres  Grasses,  1914,  7,  4153—4155. 
The  parings  of  ox-hides  from  the  tan  yards  are  mixed  wil 
tendons,  ears,  and  other  refuse  and  sold  under  the  nam'' 
carnasses,  to  be  used  in  the  manufacture  of  a  strong  gh 
of  reddish  colour,  whilst  the  similar  parts  of  calves  ai 
heifers  yield  a  glue  of  very  superior  quality.  The  fraginen 
from  the  skins,  etc.,  of  sheep  and  goats,  which  arc  1c 
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Fraqnently  mc(  with  in  commerce,  yield  ■  nun.-  yellow 
she,  the  value  of  which  is  often  reduced  by  the  presenoc  of 
t.Mi  much  fat.  In  general,  the  glue  derived  from  the  hidoa 
t  roung  animals  is  superior  to  that  from  old  animals,  the 
riald  is  larger  and  the  product  contains  much  leea  fat.  The 
i|uantitv  of  clue  calculated  on  the  <lry  material  run.. 

\  c.1 f  inferior  quality  is  obtained  from  the 

of  tit.-  skins,   which  are  contaminated   with   fat, 

.  and  are  sold  under  (In-  nun.'  ..f  poussures.     The 

-kins  ..f  rabbits,  hares, .  i'~.  rats,  and  other  small  mammals, 

■ind  the  cuttings  from  glove  manufacture  yield   i  glue  held 

hi  high  esteem  by  plasti  n  Totlin).     The  fluid  fish 

■  largely  prepared  from  tin'  skins  of  the  haddoi  ■ 

I  In.  plant  required  for  the  manufacture  ol  glue  from  skins 

■  nuii'li   simpler   than    in   the   case   of    bone   glue.     The 

-kins  are  soaked  for  72  hours  in  lime  water,  and  are  then 

;<■.!  to  a  perforated  rotating  drum  of  iron  or  wood 

\is  of  which  a  current   of   water  is   p 

\ftcr  »  ishing   for    1    hour   (In-   skins   an'   soak.. I    in    lime 

water  (1     B.,  sp.  gr.  1-007)  for  a  week,  washed  in  tin-  drum, 

»nd  again  soak. si  for  3  to  5  weeks.     They  an-  next  washed 

intil  th.'   washings  arc  quite  clear,   soaked  for   12   hours 

in  an  acid  bath  (preferably  1",,  phosphoric  arid  fn 

r.in)  to  remove  the  last  traces  of  lime,  then  transferred 

to » sulphurous  acid  bath  (1     B.,  so.  .jr.  1-007)  for  In  to  15 

h.mrs.  and  thoroughly  washed.     They  are  then  ready  for 

'•!■•  extraction  of  the  glue  in  a  hot  water  tank. — G  A.  M. 

Patents. 

Tanning    skins;     Compounds    for and    prorata    of 

imiling    them.     L.     Pollak,    Aussig,    Austria-Hungary, 
nor  to  liailisehe  Anilin  und  Soda  Kabrik,  I.udwias- 
haf.Mi.  Germany.       U.S.   Pat.   1,107,107,  Aug.   11.  1914; 
date  of  appl.,  .run.'  lv,,  h>  14. 

isation'  products  containing  sulphur  are  obtained 
■V  th  '  int.  ra.tion  of  a  monohydroxy  phenol  (i  .g..  5  parts  of 
phenol),  sulphuric  acid  (."i  parts  of  98%  acid)  and  a  carbo- 
hydrate (1  part  of  glucose).  They  give  deep  colorations 
»ith  ferric  ammonium  sulphate,  precipitate  glue  from 
'ta  solutions,  arc  precipitated  by  ammonium  acetate  and 
Jam.  and  even  in  a  solution  of  "  normal  acidity  "  and  of 
20'  B.  (sp.  gr.  1162)  will  tan  skins  without  destroving 
hem.— ('.  A.  M. 

of  "converting" .     C.    H.   Campbell, 

Chicago,   111..   Assignor  to  American  Glue  Co.,   Boston, 
-       U.S.  Pat.  1,106,779,  Aug.  11.  1914  ;  date  of  appl., 
Kay  12,  1910. 

Th«  hair  is  digested  at  a  gentle  heat  for  a  long  time  in  a 
lilute  alkaline  solution,  which  is  active  onlv  when  heated. 
When  the  hair  is  almost  all  "  converted."  the  source  of 
neat  is  withdrawn,  and  the  remainder  "  converted  "  by 
lid  of  the  heat  remaining  in  the  liquor.  The  "  converted  " 
uir  is  dried  in  thin  films  by  the  application  of  "  high  heat  " 
'or  a  short  time.  (See  also  U.S.  Pats.  1,100,777  and 
1.106,778  ;    page  965.)— A.  S. 

Tanning  liquors ;  Apparatus  for  preparing .    J.  Forster, 

Warrington,    U.S.  Pat.  1,107,925,  Aug.  18,  1914.     Date 
of  appl..  April  29,  1911. 

Pat.  6795  of  1911  ;    this  J.,  1912,  82.— T.  F.  B. 

Retarder  for  plaster.  Making  a  retarder  for  plaster  and 
he  iilv  from  lime  wastage.  U.S.  Pats.  1.106,777  and 
1,106.778.     See  IX. 


XVI.— SOILS  ;  FERTILISERS. 

"lanlgroirth  and  nutrition  ;  Some  accessory  factors  in . 

W^B.  Bottomley.     Roy.  Soc.  Proe.,  1914.  88  B,  237— 

IX  substance  cr  substances  which  confer  on  "  bacterised 
*»t"  (see  this  J.,  1913,  878.  919,  920;  1914.  366)  its 
timulativo  action  on  plant  growth,  are  soluble  in  alcohol 


and  in  water.       If  an  alooholic  I  \u  u  riaed  |«-at 

be  era.pork.ted  to  dryness  in  vacuo  and  tie 

with  water,  the  a.pi. s  rotation  even  after  being  boiled 

for  5  mins.  exhibit  rong  atimalative  action,  whei 

similar  extracts  mad.-  fr..m  the  original  raw  peal  ai 
active,     The  humic  ai  ids  of  pi  tl  are  i  onvi  rtod  u 
humates  by  the  bacterial  tri  itmont,  but  the  stimulal 
activity  does  no!  appeal  to  h   dm    to  these,  f..i  exti 
made    from    raw     peal     pn  .1    with    a    I 

.-oiution   of  sodium   carbonate  and   ■ 

Like  the  vitamines  of  Funk,  whi 

lating  effect  on  animal  growth,  the  eg  of 

bacterised  peal  an    pi  cipitated  (without   li 

by  phosphotungstic  a.  id  and  bj  aflver  nitrate  and  baryta. 

Prom  an  extract  of  7  kilos.  <,t  i,.,.  |  ,,„>. 

of  phosphotungBtic  tate  (freed  from 

u.ie  obtained,  and  from  tins  bj  further  precipitation  with 

silver   nitrate   and    baryta   only   njt.,_'    grm.    (freed    from 

nts) ;  but  an  aqueous  solution  ,,f  tl„-  Latter, 
concentration  of  0-35  part  per  million,  added  at  intervals 
of  a  week  to  wheat  seedlings  grown  in  sand  moistened  with 
1 1.  tmur's  complete  food  solution  increased  the  gross  weight 
of  the  plants  obtained  after  7  weeks  by  60%  and  their  dry 
weight  by  177",,.  The  effect  of  tie-  solution  ..f  the  "  rilvei 
fraction"  on  water  cultures  (Detmer's  solution)  of  wheat 
seedlings  was  still  more  marked.  Although  all  the  plants 
were  well  aerated  and  the  solutions  were  changed  twio 
week,  the  control  plants  weighed  lees  at  tic  end  of  50  d 
than  at  starting,  whereas  the  weight  of  those  treated  with 
the  active  solution  had  increased  by  more  than  50%.  In 
similar  experiments  with  young  seedlings  from  which 
the  seeds  had  been  removed,  the  difference  between  the 
treated  and  untreated  plants  was  even  greater,  probably 
because  during  germination  it  is  one  of  the  functions  of  the 
seed  to  produce  substances,  similar  to  those  formed  in 
peat  by  the  action  of  certain  soil  bacteria,  which  enable 
the  young  plant  to  utilise  the  food  materials  present.  The 
formation  of  such  substances  during  the  bacterial 
decomposition  of  organic  matter  in  the  soil,  i.e.,  during  the 
formation  of  humus,  explains  the  beneficial  effect  of 
farmyard  and  other  organic  manures  on  crops. — J.  11.  1.. 

Aldehydes  in  garden  and  field  soils;    Occurrence    of . 

O.   Schreiner   and  J.   J.   Skinner.      .1.    Franklin    Inst., 
1914,  178,  329—343.     (Seo  also  this  J.,  1913,  546.) 

The  aldehydes  were  extracted  by  treating  about  14  lb. 
of  soil  with  8  litres  of  3%  caustic  soda  solution  for  6 — 8 
hrs.,  acidifying  the  alkaline  extract,  filtering  off  the 
humus  precipitate,  shaking  the  acid  filtrate  with  ether, 
and  treating  the  ether  extract  with  concentrated  sodium 
bisulphite  solution.  The  bisulphite  solution  was  then 
acidified,  the  sulphur  dioxide  expelled  with  air,  the 
solution  extracted  with  ether,  the  extract  evaporated 
and  the  resinous  or  oily  residue  purified  by  dissolving 
in  water  and  extracting  again  with  ether.  Of  14  garden 
and  greenhouse  soils  which  had  become  unfertile,  and 
60  field  soils,  half  of  which  were  unproductive,  from  various 
parts  of  the  United  States,  5  of  the  garden  soils  and 
12  of  the  field  soils,  yielded  aldehydes.  The  aldehydes 
when  added  to  distilled  water  and  nutrient  solutions 
in  which  wheat  seedlings  were  grown,  proved  distinctly 
harmful,  causing  a  diminished  growth  both  in  the  stems 
and  roots  of  the  plants. — J.  H.  J. 


Sulphur;    Influence  of on  soil  acidity.     H.  0.   Lint. 

J.  Ind.  Eng.  Chem.,  1914,  6,  747—748. 
Laboratory  tests  were  made  in  which  a  quantity  of 
sulphur  equivalent  to  1000  lb.  per  acre-foot  was  added 
to  the  sod,  the  moisture  content  of  which  was  kept  at 
about  20°o  during  the  experiment.  The  acidity  increased 
continuously  up  to  the  end  of  the  eighth  week,  after 
which  there' was  little  change.  The  excess  acidity  over  that 
found  in  similar  tests  with  soil  to  which  no  sulphur  was 
added,  corresponded  with  the  quantity  which  would  In- 
formed by  oxidation  of  the  sulphur.  Oxidation  of  the 
sulphur  was  more  rapid  with  a  sandy  loam  than  with 
a  heavy  clay  loam  soil  and  was  also  favoured  by  keeping 
the  soil  moist. — A.  S. 
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Sitric  and  nitrous  acids 
upon  the  amounts  of 


Influence  of  treather  conditions 
in  the  rainfall  near  Melbourne, 
Australia.     V.   G.   Anderson.     Brit.   Assoc.   (Sect.    B.), 
Australia.  1914.     C'hem.  News,  1914,  110,  127. 

The  concentration  of  nitric  acid  in  the  rainfall  was  greatest 
in  summer  and  least  in  winter,  whilst  that  of  nitrous  acid 
was  greatest  in  winter  and  least  in  summer.  The  ratio  of 
nitric  to  nitrous  nitrogen  was  highest  in  summer  and 
lowest  in  winter.  The  relation  between  this  ratio  and  the 
temperature  indicated  that  the  acids  are  produced  from 
atmospheric  nitrogen  peroxide  :  in  hot  weather  the 
nitrous  acid  is  rapidly  converted  into  nitric  acid.  The 
concentration  of  total  oxidised  nitrogen  (nitric  plus 
nitrous)  varied  inversely  as  the  rainfall  ;  the  product 
of  the  concentration  and  the  rainfall,  and  the  total  weight 
(per  unit  area)  of  oxidised  nitrogen  precipitated  with 
rain  falling  during  24  hours,  were  constant  ;  so  that 
the  amount  of  oxidised  nitrogen  per  acre  carried 
by  rain  falling  on  any  day  is  a  function  of  the  type  of 
weather,  and,  within  certain  limits,  is  independent  of  the 
amount  of  rainfall.  The  amount  of  oxidised  nitrogen 
thus  deposited  for  nine  distinct  types  of  weather  ranged 
from  1-5  to  350  lb.  per  1000  acres. — A.  S. 

Patents. 

Calcium  acid  phosphate;    Process  of  malcina .     E.  W. 

Reed,  Savannah,  Ga.     U.S.   Pat.   1,105,304,    July    28, 
1914  ;    date  of  appl.,  July  19,  1913. 

Sclfhcric  acid  is  sprayed  into  a  current  of  air  carrying 
finely  powdered  phosphatic  material  in  suspension. — O.R. 

Phospltates  ;    Preparation  of  assimilable .     E.  Ciselet, 

0.    Deguide,    and    P.    B.cquevort.     Fr.    Pat.    468,042, 
Feb.  4,  1914.     Under  Int.  Conv.,  Feb.  28,  1913. 

A  mixture  of  calcium  phosphate  (e.g.  100  kilos,  of  cal- 
careous phosphate  containing  40%  Ca3(P04)a)  with  a 
concentrated  solution  of  calcium  chloride  (e.g.  40  kilos, 
in  50%  solution)  is  dried,  heated  to  about  1000°  C.  (which 
causes  the  phosphate  to  dissolve  in  the  fused  chloride), 
crushed,  and  washed  with  water.  The  phosphate  is  thus 
obtained  as  an  amorphous  powder,  calcium  chloride 
being  recovered. — F.  Sodn. 

Phosphates  ;  Process  for  the  preparation  of  assimilable . 

E.  Ciselet  and  C.  Deguide,  Brussels.     Eng.  Pat.  3074. 

Feb.  5,  1914.     Under  Int.  Conv.,  Feb.  28,  1913. 
See  Fr.  Pat.  468,042  of  1914  ;    preceding.— T.  F.  B. 

Fertiliser  and  process  of  manufacturing  the  same.  T. 
Knosel,  Neustadt,  Germanv.  U.S.  Pat.  1,108,189, 
Aug.  25,  1914.    Date  of  appl".,  Dec.  13,  1910. 

See  Fr.  Pat.  423,562  of  1910  ;  this  J.,  1911,  638.— T.  F.  B. 


XVIL— SUGARS;  STARCHES;   GUMS. 

Beet  seed  ;    New  German  standards  for  the  trade  in . 

W.  Edler.  Fuhling's  Landwirtsch.  Zeit.,  1914,  63, 
268 — 277  ;  Monthly  Bulletin  of  Agricultural  Intelli- 
gence, 1914,  5,  852—857. 

A  number  of  interested  bodies  have  drawn  up  a  new  set 
of  standards,  embodying  modifications  that  have  been 
proposed  from  time  to  time,  and  including  instructions 
for  sampling  and  the  calculation  of  the  deduction  to  be 
made  in  the  case  of  seeds  not  coming  up  to  standard, 
but  yet  saleable.  Standards  for  beet  seed.  (1)  The  seed 
must  be  delivered  in  good  condition,  fit  for  use,  and,  except 
for  the  screening  necessary  in  cleaning,  not  graded 
according  to  the  size  of  the  clusters.  It  must  belong 
to  the  variety  specified.  (2)  It  should  contain 
at  least  85%  of  dry  substance,  but  is  saleable  with  83%, 
in  which  case  the  excess  of  moisture  must  be  allowed  for 
(see  Clause  5  below.)  (3)  The  purity  should  be  at  least 
96%,  and  clusters  passing  through  a  2  mm.  (008  in.) 
sieve  must  be  considered  as  impurities.     Seed  of  94-5% 


purity  is  saleable,  but  the  value  must  then  be  calculated 
by  the  formula  given  under  (5),  for  the  purpose.  (4) 
In  the  germination  test,  1  kilo.  (2-2  lb.)  must  give  a 
minimum  of  seedlings,  as  follows :  (a)  large  cluster, 
60,000 ;  (b)  medium  cluster,  65,000 ;  and  (c)  small 
cluster,  70,000;  of  which  number  70%  must  appear 
within  14  days.  One  hundred  clusters  must  give  in  14 
days  a  minimum  of  seedlings,  as  follows  :  (a)  large  cluster, 
80  ;  (b)  medium  cluster,  75  ;  and  (c)  small  cluster,  70. 
Large  cluster  seed  contains  i(ot  more  than  40  clusters 
per  grm.  ;  medium,  41 — 50,  and  small  51  or  more.  (.")) 
The  reduced  prices  for  seed  which  is  saleable  but  does  not 
come  up  to  the  specification  of  clauses  (2)  or  (3),  is  cal- 
culated according  to  the  following  formula  : 

price   agreed    upon  X  value    of    seed   delivered 
guaranteed  value 

while  if  both  (2)  and  (3)  require  reduction,  the  price 
is  obtained  by  the  formula  : 

price  agreed  upon  X  actual  dry  matter  X  actual  purity 
85  X  96 

(6)  In  the  absence  of  any  other  agreement,  samples  must 

be  taken  within  three  days  of  the  delivery  of  the   seed 

by  a  sworn  sampler,  according  to  the  following  directions  : 

Sampling  beet  seed.  If   the  lot  numbers  more  than  100 

sacks,  a  sample  must  h?.  taken  from  at  least  every  twentieth 

sack  ;  if  there  arc  between  20  and  100  every  tenth  ;  while 

for  less  than  20  every  other  sack  must  be  sampled.     At  the 

request  of  one  of  the  parties  concerned,  all  the  sacks  to  be 

sampled  may  be  turned  out ;   or  if  this  be  not  practicable. 

the  fact  must  be  noted  in  the  report.     The  average  sample 

made  up  from  the  small  portions  is  thoroughly  raized, 

then    divided    into    separate    samples    according    to   the 

number    of    analyses    required.     The    samples    for    th' 

-  determination  of  moisture  and  purity  are  to  be  enclosed 

!    in  clean  and  dry  air-tight  vessels  of  glass  or  tin,  openings 

being   sealed   with   wax,   rubber   cement,   etc.  ;    ground 

]    glass   stoppers   should    be   greased.     The   seed   must   h 

!    tightly  pressed  into  the  vessel,  and  each  sample  should 

weigh  about  200  gnus.     The  samples  (about  200  grms. 

'   for  the  germination  test  are  to  be  preserved  in  cloth  bags 

j   and  not  in  air-tight  vessels.     The  sampler  must  despatel 

the  samples  within  24  hours,  one  set  being  sent  to  th< 

purchaser,  one  to  the  vendor,  and  a  third  retained. — J.P.U 

[Sugar]  Cane  ;  Disinfection  of before  planting.     A.  H 

Rosenfeld  and  T.  C.  Barber.  Intern.  Sugar  J.,  1914 
16,  410—412. 
Experiments  at  the  Tucuman  Experiment  Statioi 
showed  that  a  preliminary  treatment  of  plant  and  ratooi 
canes  with  Bordeaux  mixture  is  not  profitable,  the  Bligh 
increase  in  the  crop  being  insufficient  to  compensate  th 
extra  expense. — J.  P.  O. 

Sugar-cane  juice;  Potash  content  of .     C.  S.  Tayloi 

Agric.  J.  India,  1914,  9,  236—246. 
From  the  beginning  of  December  1913  until  the  middl 
of  February  1914,  fortnightly  determinations  of  th 
potash  content  of  the  juice  of  Khari  cane  grown  01 
various  plots  were  made.  The  perchlorate  method  i 
estimation  was  used,  sulphates  being  first  removed  wit 
barium  chloride.  The  mean  sugar  content  of  38  sample 
of  juice  was  13-79  and  the  mean  potash  content  0191°, 
There  was  very  little  correlation  between  potash  conten 
and  sugar  content.  Similar  determinations  were  made  wit 
juice  from  different  varieties  of  cane  grown  under  gimiln 
conditions.  Here  there  was  some  evidence  that  a  hig 
potash  content  was  accompanied  by  a  low  sugar  conten 
The  mean  potash  content  of  the  38  different  v&riotic 
examined  was  0-174,  varying  from  0060  to  0-27:2 
average  sugar  17  to  18%.- — L.  J.  de  W. 

Raw    sugars;      Valuation    of .     F.    G.    Wiechmani 

Sugar,  1914,  16,  No.  8,  27—31. 
Seyffarth's  proposed  method  (Z.  Ver.  deut.  Zuckenno 
1894,  399)  of  valuing  raw  beet  sugars  by  means  of  tl 
so-called   "  normal   organic   non-sugar  "   (total  uon-silgi 
minus   ash)   has   been   examined   by   the   author  to  ti 
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it*  applicabilit  \  to  raw  cane  Bugara.  The  value  2-itT,  w  huh 
utaii  ihown  to  be  \  alid  for  beet  sugars,  docs  not  hold  go.*l  for 
,  .mi-  products,  l>ui  dcfinito  constants  may  be  established  for 
the  different  classes,  as  i-rnl  i  itui;uU  (1-53  1-72),  muSOO- 
tados  (100 — 2-34),  mats  (1-42— 1-57),  and  molasses  sugars 
l  :,">  _'  1 1 1  Having  ascertained  tho  class  constant,  the 
"  organic  non  sugar  "  may  bo  calculated  by  the  formula  : 

100—  polarisation.      .......  .  , 

In  calculating  tlii'  rendemont  of  a  raw 
OWBS  oonstant 

•ugar  any   formula   taking   into   acoount    the   ash   alone 

anil  be  inadequate,  since  the  organic  non-sugar  also  lias 

i  nelassigcnic  function,  and  tho  general  use  of  a  yield 

formula  taking  into  consideration  both  factors  is  advocated. 

—J.  P.  0. 


filtration  :  funs,  of  difficult in  the  Jitter-  presses  [when 

tcorhng  the  carbonatation  process  in  ilo  beet  sugar 
factory],  H.  Wesely.  Oesterr.-Ungar.  Zeits.  Zuckerind., 
1914.  43,  lit!     (is. 

DimcCLT  working  of  the  filter-presses  in  the  beet  sugar 
factory  is  stated  to  be  caused  by  the  presence  in  the  scums 
of  minute  gas  bubbles,  which  impart  a  sandy  feel,  hitherto 
generally  believed  to  be  caused  by  fine  grit  originating 
from   the   lime   used   for  defecation.     These   gas   bubbles 

instruct  the  pores  of  the  cloths,  and  render  easy  filtration 
impossible,  notwithstanding  the  application  of  high 
pressure.     To  avoid  their  presence  in  the  scums,  the  use 

luring  carbonatation  of  the  stirring  appliances  formerly 
generally  employed  is  advocated. — J.  F.  t  >. 


'i'm  ;      Determination     of    the in     [cane]     molasses. 

L.  G.  L.  Steuerwald  and  T.  van  der  Linden.  Archiei 
Snikcrind.  Nederl.-Indie,  1014.  22,  1033—1071  ;  Intern. 
Sugar  J.,  19U,  16,  430—131. 

Approximate  results  only  are  obtainable  by  precipitation 
«ith  strong  alcohol,  as  pectins  and  certain  organic  acid 
■ompounds  are  also  precipitated.  More  reliable  and 
•oncordant  results  are  obtained  by  the  following  process  : 
>0  grms.  of  the  sample  are  dissolved  in  100  c.c.  of  water, 
ind  20  c.c.  of  the  solution  are  treated  with  a  mixture  of 
I.V)  c.c.  of  95%  alcohol  and  30  c.c.  of  6.V  hydrochloric 
icid.     The  resulting   precipitate   is   collected  on   a   tared 


PaTI 


i    Q    Kronen,   Mil. 

7.172,    Aug.     II,     1914; 


Siojar  ;     PrOCCM     foi     '■fining . 

waukee.    Wis.      I'.S.     Pat.     1,107 
date  of  appl.,  July  30,   1013. 

Imiiuk  Mig.it    solutions    ire   defecated   with    I ,    and 

treated  first  »ith  carbon  dioxide  until  neutral  to  phenol 
plithalrin,   and    then    with   sulphur   dioxide    until   slightly 
acid  to  litmus. — \V.  1'.  S. 

Lemtloti  :   Process  for  transforming into    mannitol  by 

hydrogenation,     T.    Lupieri   and    H.    Mayer.     1'r     I'ai 

4<>,H.(>2<>.  May  ti.   1013. 

LevuTOSi  is  In  diogen.it  i-d  (a)  by  electrolysing  a  aolntion  of 

the  sugar  in  dilute  sulphuric  acid  or  alkali  between  inert 

electrodes.  (/>)  with  hydrogen  at  a  pressure  of  at  least  .'I  at  mo 

spheres  in  presence  of  finely  divided  metals  or  metallic 
oxides,  at  not  above  70  C,  (c)  with  nascent  hydrogen  pro 
duoed  by  the  action  of  rhodium  black  or  other  finely 
divided  allied  metals  on  formic  acid,  or  (</)  continuous! v,  by 
the  action  of  sodium  amalgam  produced  eleotrolytioaUy. 

— L.  K. 

Manufacturi  of  ethers  of  carbohydrates  of  the  type  (<',,ll  x  (lO,)n 
and  tin  ir  </•  rivativi  t.     Pr.  Pat.  408,102.  8t*  V. 

Production  of  glucose  ami  alcohol  from    Batodust  and  oiler 
cellulvsie  material.      Fr.  Pat.  468,188.     See  XVI 1 1. 


XVIII.— FERMENTATION  INDUSTRIES. 

Beer    worts;    Influence    of    temperature    on    saccharomi  t-  r 

readings  in .     G.Rossi.     Annali  Chim.  Appl ..  1U14. 

2,  27—35. 

From  the  results  of  the  authors  experiments  with  different 
types  of  saccharometers,  together  with  results  of  other 
investigators,  the  following  table  has  been  constructed, 
from  which  the  true  value  at  the  normal  temperature  of 
17-5°  C.  can  be  calculated  from  saccharometer  readings 
at  other  temperatures,  with  sufficient  accuracy  for  practical 
purposes  in  the  case  of  beer  worts  of  average  gravity  : — 


Correction. 

Correction. 

<  "m-ction. 

Temp. 

Temp. 

Temp. 

By  weight.          By  vol. 

By  weight. 

By  vol. 

By  weight. 

By  vol. 

•c. 

•c. 

■c. 

12 

—0-26 

—0-28 

25 

+  0-45                4-0-50 

38 

+  151                 +165 

13 

II  22 

0-24 

26 

0-52                   ii  :.s 

39 

1-60                    1-75 

14 

018 

019 

27 

0-59                      0-66 

40 

1-69                        1-85 

15 

013 

014 

28 

0-66                      0-74 

41 

179                        1-95 

16 

008 

000 

29 

0-74                       0-82 

42 

1-89                       2  06 

17 

0-03 

003 

30 

iks2                      0-91 

43 

1-99                        217 

18 

+  0  03 

+  0-03 

31 

0  90                       100 

44 

2  09                        2  28 

19 

009 

009 

32 

0-98                       109 

45 

2  IS                       2  39 

20 

01 5 

0-16 

33 

106                       118 

46 

2iJ                   2  .">■> 

21 

0-21 

022 

34 

115                       1-27 

47 

2-39                       2fil 

22 

0-27 

029 

3.1 

1-24                       1-36 

48 

2-49                       2  72 

23 

0-33 

0  36 

36 

1-33                       14.'. 

49 

2  59 

24 

039 

0  43 

37 

1-42                       1-55 

50 

2  7(1                       2  95 

[Sec  also  "Bates'  Saccharometer  Tables"  used  by  H.M. Customs  and  Excise.] — A.  S. 


i*pcr,  washed  with  95%  alcohol  until  neutral,  and  treated 
st  with  warm  water,  and  afterwards  with  10%  hydro- 
chloric acid,  again  washed  with  warm  water  till  neutral, 
lried  at  105=  (/.,  weighed,  and  incinerated,  the  weight  of 
»h  being  deducted  to  give  the  net  weight  of  true  gum. 
The  total  gummy  substances  are  higher  in  defecation  than 
*  carbonatation  molasses. — J.  P.  0. 

i  uid  of  alcohol  from  cane  molasses  of  different  sources. 
Owen.     .See  XVII. 


Enzyme  action  ;    Constancy  of  the  optimum  temperature  of 

under   varying  concentrations  of  substrate   and  of 

ttizume.  A.  Compton.  Rov.  Soc.  Proc.,  1914,  87B, 
245— 254  :  88  B.  258—262. 
Is  the  hydrolysis  of  salicin  by  emulsin  (Merck's  prepara- 
tion) and  of  maltose  by  the  maltose  of  Aspergillus  oryzae 
(takadiastase),  variation  of  the  concentrations  of  substrate 
and  enzyme  were  found  to  have  no  effect  on  the  tempera- 
ture  of   maximum   activity   of   the   respective   enzvmes. 

-^J.  H.  L. 
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Molasses  ;    Yield  of  alcohol  from  [cane] from  different 

sources.     W.    L.    Owen.     Sugar,    1914,    16,   31—32. 

The  figures  given  show  the  yield  of  alcohol  from  molasses 
from  different  sources,  and  the  profits  from  its  distillation 
estimated  on  the  basis  of  denatured  spirit  of  180  proof 
selling  at  37  cents  per  gallon,  and  molasses  costing  5  cents 
per  gallon  : — 


Brewery  :      Vat 
Wehrle. 


for 
Fr. 


the  - 
Pat. 


or  for    other    purposes. 

468,746,   Feb.   20,    1914. 


The  vat  is  divided  by  a  number  of  arched  partitions  into 
superposed  independent  compartments.  Successive  com- 
partments are  joined  together  by  iron  rings  to  which  the 
arched  partitions  and  the  edges  of  the  compartments  are 
soldered ;     or,    the    connecting    rings    may    be    provided 


Source  of 
molasses. 


Brix. 


Sucrose.       Glucose. 


Total 
sugars  as 
glucose. 


Theoreti- 
cal yield 
in  proof 
spirit. 


Maximum 

yield  in 

proof 

spirit. 


Fair  yield     Value  of 

of  alcohol  '    alcohol. 

80°o.  cunts. 


Value   of 
molasses 
when  con- 
verted into 
alcohol  per 
gall. 


Cuba 

Louisiana  .  . 

Mexico 

Hawaii 

Porto  Rico 


85-98 
85-84 
8  I  27 
93-5 
85-5 


36-45 

30-35 
3U-05 
35  20 
35-8 


16-84 
27-36 
21-82 

1257 
18-3 


55-11 

59-22 
53-32 
49-47 

55-89 


103 
110 

0-96 
1  04 


0-975 
1-04 
o  928 

11-91 

,1  ;is 


0-82 

,1  -s 

0-78 
0-76 
0-83 


111. V.I 

180 
1.V9 
15-5 
170 


9-3 
10-5 
8-4 
80 
9-5 


—J.  P.  0. 


M 'thiil  alcohol ;  Detection  of .     A.  Rinck.     Z.  Unters. 

Nahr.   Genussm.,   1914,   28,   98—99. 

The  solution  under  examination  is  slowly  distilled  in  a 
flask  through  the  cork  of  which  is  passed  a  silica  tube  bent 
at  an  angle  of  60°,  a  copper  spiral  being  placed  in  the 
tube  just  below  the  bend.  The  distillate  is  collected  in 
a  small  flask  immersed  in  ice- water,  and  the  first  1  c.c.  is 
tested  for  formaldehyde  with  5  c.c.  of  sulphuric  acid 
containing  morphine.  The  test  will  detect  005  grm.  of 
methyl  alcohol. — C.  A.  II. 


Preparation    of  a-methyl-    and   a-ethyl-glucosides.     Aubry. 
See  XX. 


Patents. 

Mash  filters.     J.  Schaefer,  Frankfort-on-Maine,  Germany. 

Eng.   Pat.    17,028,  Julv  24,   1913.     Under  Int.   Conv., 

Aug.  10,  1912. 
A  fixed  head,  with  inlet  and  outlet  valves  controlling 
the  inflow  and  outflow  passages  formed  by  the  holes  in  the 
filter-plates,  is  placed  centrally  between  two  series  of 
filter-frames  extending  in  opposite  directions.  The  filter 
frames  are  pressed  tosether  by  any  suitable  means  and 
are  so  constructed  that  free  access  is  provided  on  one  side 
of  each  filter-cake  for  the  sparge  water  to  the  whole 
surface  of  the  cake,  and  a  space  is  provided  on  the  other 
side  of  each  cake  for  the  spargings  to  flow  away  from  the 
whole  surface  of  the  cake.  Each  series  of  filter-frames  is 
connected  with  a  common  canal  for  admission  of  the 
sparge  water  to  each  cake  and  to  another  common  canal 
for  withdrawal  of  the  spargings  from  each  cake,  the  rate 
of  flow  of  water  and  spargings  in  each  canal  at  each  cake 
■being  substantially  the  same.  The  sparge  water  enters, 
and  the  spargings  leave,  at  the  same  end  of  the  series  of 
fra'mes  ;  hence  the  maximum  flow  and  minimum  pressure 
are  maintained  at  one  end  of  the  series  of  frames,  and 
the  minimum  flow  and  maximum  pressure  at  the  other 
end,  and  the  inflow  and  outflow  pressures  on  the  sides  of 
each  cake  are  substantially  the  same. — L.  E. 


Y'/ist  ;    Means  for  handling,  skimming  and  pressing . 

W.  Scott,  Birmingham.  Eng.  Pats.  21,92.3,  Sept.  29, 
1913,  and  7729,  March  27,  1914. 
The  yeast  is  transferred  from  the  fermentation  vat  to  a 
closed  vessel  from  which  it  is  forced  by  gas  pressure  into  a 
filter-press  ;  the  filtrate  is  returned  to  the  fermentation 
vat.  The  pipes  for  conveying  the  yeast  to  the  filter-press 
and  the  filtrate  therefrom  to  the  fermentation  vat  may 
.;be  cooled  by  water-jackets. — W.  P.  8. 


with  projecting  rims  which  engage  with,  or  are  bolted  to 
corresponding  rims  at  the  edges  of  the  compartments. 

— L.  E. 


(a)  Wines  and  (b)  spirits,  marcs,  brandies,  etc. ;  Process  for 

artificially     ageing by     radioactivity.     H.      Farjas. 

Fr.  Pats,  (a)  468,700  and  (B)  468,701,  April  30,  1913. 

A  mixture  of  radioactive  material,  freed  from  any 
injurious  constituent,  and  a  plastic  substance  such  as 
cement,  is  moulded  into  a  suitable  shape,  dried,  and 
immersed  in  the  liquid  to  be  treated,  whereby  ageing  is 
effected  much  more  rapidly  than  by  storage. — L.  E. 


Distilling  apparatus  ;    Continuous .     A.   L.   Obrador 

Manila,  Philippine  Islands.  U.S.  Pat.  1.106,832 
Aug.  11,  1914  ;  date  of  appl.,  Aug.  31,  1911.  Renewei 
April  29,  1914. 
A  series  of  boilers  is  connected  with  a  main  fractionating 
column  and  with  an  auxiliary  column.  The  vapours  fron 
the  boilers  pass  up  the  auxiliary  column  and  thence  to  th' 
main  column,  and  the  *'  mash  "  is  fed  through  the  anxiliar; 
column  into  the  first  of  the  series  of  boilers. — W.  H.  C 


Rectification  ;    Process  for  the  continuous  treatment  of  th 

tail    products    of .     P.    Marin.     Fr.    Pat.    467,83* 

April  7,  1913. 

The  tail  products  are  admitted  to  a  rectifying  colum 
fitted  with  at  least  34  plates  so  that  the  ethyl  and  ami 
alcohols  may  be  completely  separated  in  a  single  operatioi 
The  amyl  alcohol  accumulates  between  the  7th  and  12t 
plates,  and  when  it  separates  in  drops,  the  liquid  is  with 
drawn  from  this  part  of  the  column.  The  volume  i 
amyl  alcohol  subsequently  decanted  from  the  liqui 
should  amount  to  about  25°0  of  the  total  volume  of  liqui 
withdrawn. — L.  E. 


Glucose  atid  ethyl  alcohol  from  sawdust  and  other  cellulos 

materials;      Production     of .     A.     de     Poanansk 

Fr.  Pat.  468,188,  April  17,  1913. 
The  process  is  essentially  the  same  as  that  described 
Ft.  Pat.  464,502  of  1913  (this  J.,  1914,  497).     After  beii 
treated    with    ammonia    and    washed,    the    material 
thoroughly  mixed  with  the  saccharifying  agent  (sulphur 
acid)    before    it    is    introduced    into    the    autoclave    ! 
saccharification.     The     saccharified     product     is     fro 
from    sulphuric    acid,    preferably    by    barium   carbonal 
and  purified  by  one  of  the  methods  previously  describ- 
or  by  freezing  it  and  then  separating  it  from  the  snow  th 
formed. — £■.  E. 
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Utuids     [win*  Is,     r/c] ;      Treatment    of for 

ivinij  the  quality.     ( '.    Ilrinv.  Coye,    Franco.      Eng. 

Pat,  19,3-10,  Aug.  -'■■  1913-     Under  Int.  Conv.,  Aug.  27, 

1912. 
SitFr  Pat.  439,141  of  1912;  thisJ.,  1913,  1167.— T.  P.  B, 


liqueurs,  and  other   vegetabU    extracts;    Process   of 
clarifying,  ageing,  and  refining   —  I".   Monti,  Turin, 

lUlv.     U.S.    Pat     1,108,777,  Aug.   25,   1914.     Date  of 
appl.,  Sept.  29,   1905, 

Pat.  358,287  of  1905  ;  this  J.,  1906,  230.— T.  P.  B. 

Process    of   manufacturing .     F.    Thatcher, 

i:i  Pago,  Texas,  and  \..  M.  Stiles,  Hachita,  New  Mexico, 
\.     Eng.   Pat.  6775.  March  17,  1914. 

9U  I    S.Pat.  1,096,965  of  1914;  this  J.,  1914,659.— T.P.B. 


XIXa.— FOODS. 

Gluten;      Variations    of .     Marchadier    and    Goujon. 

.1.  Pharm.  Chim.,  1914,  10,  191—202. 

Addition  of  foreign  flours  (rye,  barley,  etc.)  to  wheat  Hour 
diminishes   the  quantity   of  gluten  obtainable  from   tho 
r  on  kneading  with  water  (see  Balland,  this  J.,  1899, 
I),  and  if  the  proportion  of  foreign  flour  is  sufficiently 
high  [eg.,  40",,  of  rye)  no  gluten  is  obtained.     The  cause 
of  this  appears  to   be   physical,  for  inorganic  substances 
i  as  tale,  magnesia  or  silica,  in  the  form  of  powder, 
behave  like  foreign  flours  in  this  respect.     Variations  in  the 
gluten-content  of  wheat  flour  itself,  or  of  the  wheat  grain. 
on  the  other  hand  probably  due  to   deviations   from 
the  optimum   proportion  (3:1)  between  the  gliadin  and 
Itlutcnin  which  together  constitute  gluten  (cp.  Baker  and 
Bolton,  this  J..  1908,  373)  and  which  are  interconvertible, 
the  former  being  a  deoxidised,  hydratcd  derivative  of  the 
latter.     Such  deviations  may  occur  during  the  germination 
oi  wheat  grains,  or  during  the  milling  process  if  this  is  too 
vigorous    and    the     particles    become    overheated.     The 
proportion    between    gliadin   and   glutenin    may    also    be 
I   by  the  weather  conditions  during  the  growth  of 
wheat,  and  by  the  conditions  of  storage  of  flour.     It  is 
known  that  if  the  acidity  of  flour  exceeds  a  certain  small 
value  (0-05°o)  the  separation  of  gluten  is  to  some  extent 
inhibited,  and  the  authors  suggest  that  the  higher  gluten- 
content  of  wheat  grown  on  virgin  soil  (America)  as  com- 
pared with  that  from  highly  manured  soils,  may  be  due  to 
i  slightly  higher  acidity  of  the  grain  in  the  "latter  case, 
from    the    large    quantities    of    superphosphate 
manures  employed. — J.  H.  L. 

i  nsem  [in  milk];    The  ferric  alum  determination  of . 

H.  V    Amy  and  H.   11.  Schaefer.     J.  Ind.  Eng.  Cheru., 
1914.  6,  748—751. 

riVK  c.c.  of  milk  are  mixed  with  5  c.c.  of  standardised 

erric  alum  solution  (48-2224  grms.  FeNH4(S04)„,  12H.O 

ler  litre),  and  after  1  hour,  the  mixture  is  filtered'with  the 

aid   of   suction,    and    the    precipitate    washed   free   from 

ilublo    iron    compounds.     The    excess    of    iron    in    the 

ltrate  and   washings   is   determined   by  digesting     with 

c.c.  of  31°0  hydrochloric  acid  and  2  grms.  of  potassium 

dide  for  30  mins.  at  40°  C,  and  titrating  the  liberated 

line    with    JV'/oO    thiosulphate.     For    rapid    work    the 

scess   of   iron   may   be   determined    by   direct    titration 

nth   AT/10   alkali,    using    phenolphthalein    as    indicator. 

1  c.c.  of  the  ferric  alum  solution  is  equivalent  to  005934  grm. 

">»  casein.— A.  S. 


$ew  adulhrant  of  cacao  butter.     Grinime.     See  XII. 

Cohune   nuts  from    British   Honduras.     See  XII. 

Jttttkon  and  determination  of  saccharin  in  complex  mixtures, 
Condelli.     See  XX. 


I'm  ■ 

< 'acao,  coffet .  and  IH  hing, 

developing,  drying,  and  polishing  >•}  and  machinery 

,,/  apparatus  therefoi  <■.  Watt,  Lockerbie,  Sootlana, 
Eng.  Pat.  15,703,  July  8,  1913, 

I'm     ...I    are  subjected  to  thi    action  of  water,  ■team, 

and  agitating  devices  until  the  outer  pulpy  coating  is 
softened  and  rendered  detachable  ;  they  are  thi  n  weened, 
Bubjeoted  to  the  action  oi  hot   water  and  air.  with  or 

without     the    addition    of    rlim  ttto,    dried,    and 

polished.     The  different   m   Bel    maj   be  c bined  in  one 

machine,  the  various   parts  being  removable.      W.  P.  S. 

Cacao  and  like  seeds  ;  Treatmentot  method  ol  preparing 

and  machinery  or  «fj«wl«  tin  re  for.      G.  Wall.  Lockerbie, 

Scotland.  Eng.  Pat.  13,011  oi  1914;  date  oi  appl., 
July  8,  1913. 

Cacao  beans  are  BUbjected  to  the  action  of  hot  or  cold 
water  while  contained  in  a  perforated  rotating  vessel, 

provided  with  an  agitator  and  mounted  in  a  chamber. 
Chemical  agents,  such  as  potassium  permanganate, 
vinegar,  etc.,  are  added  to  the  water  which  is  continuously 
supplied  to  the  chamber,  and  air  is  blown  into  the  liquid. 
Sterilisation  may  subsequently  be  effected  by  cutting 
oil  the  supply  of  water  and  admitting  steam  until  the  beans 
are  heated  to  120°  F.  (49   ('.).— W.  P.  S. 

Tea,   coffee,   and   the   like  ;    Meant   and   apjiaratus  for   the 

production  of  dry  extracts  of .      M.   I.   Bray,  Scalby, 

A.  ('.  T.  F.  Waugh, Bradford,  and  H.  Ingle,  Scarborough. 
Eng.  Pat.  18,873,  Aug.  20,  1913. 

Thk  extracts  are  evaporated  in  a  chamber  having  a  large, 
level,  steam-heated  base  divided  into  a  number  of  com 
partments  supplied  separately  with  steam  SO  that  the  heat 
applied  to  different  portions  of  the  base  may  be  varied 
or  regulated.  An  anti-splash  is  arranged  in  the  upper 
part  of  the  chamber,  which  is  connected  with  a  device  for 
exhausting  the  air  and  vapours,  and  the  cover  is  fitted 
with  observation  windows. — W.  P.  S. 

Emulsions;  Manufacture  of [for  margarine].     E.    V7. 

Schou,  Copenhagen.  Eng.  Pat.  19,344,  Aug.  26,  1913. 
Fat  is  emulsified  with  a  liquid,  such  as  skimmed  milk,  in 
which  a  gelatinous  or  ropy  fermentation  has  been  induced 
by  e.g.  inoculation  with  lactic  acid  bacteria,  or  with  a 
culture  of  micro-organisms  producing  aromatic  compounds 
and  lactic  acid. — C.  A.  M. 

Foodstuffs  ;    Process  for   preserving    liquid .     Ges.    f. 

Sterilisation  m.  b.  H.  Ger.  Pat.  275,871,  March  1,  1913. 
A  small  quantity  of  bromine  or  iodine  in  alcoholic  solutions 
containing  at  least  2%  of  ethyl  alcohol,  is  used  as  pre- 
servative. For  example.  10  kilos,  of  egg  yolks  are  treated 
with  10  grms.  of  iodine  dissolved  in  200  grms.  of  absolute 
alcohol  and  200  grms.  of  water. — T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

London    waters;   Chemical  and  bacteriological  examination 

of    the .     A.    C.    Houston.       Metr.     Water     Board. 

Eighth  Annual  Report.  April,  1914.     (See  also  this  J., 

1913,  921.) 
This  report  covers  the  year  ended  31st  March,  1914.  The 
most  notable  event  was"  the  recurrence  of  the  algal  trouble 
in  the  Staines  reservoirs,  due  this  year  to  the  growth  of 
Teibellaria,  which  rendered  the  water  almost  uniilterable. 
The  remedy  used  was  to  treat  the  water  with  copper 
sulphate  and  dilute  it  largely  with  raw  river  water. 

In   addition   to   the   usual   oxygen  absorption   t 
3  hrs.  at  80    ('..  4-hour  tests  were  also  made  over  a  con- 
siderable period  ;  they  gave  results  5%  higher.      1  n  the  ease 
oi   unsatisfactory   waters   there   is   a   striking   parallelism 
between  the  results  of  a  5  mins.  oxygen  absorptionjest 
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and  the  usual  3-hours  test.  Taking  01  as  the  basis  for 
•objecting  to  the  quality  of  a  water  on  the  3-hours  test, 
the  corresponding  figure  for  the  5-mins.  test  is  0038.  The 
bacterial  count  on  bile-salt  agar,  previously  confined  to 
the  raw  river  water,  was  extended  to  the  filtered  waters. 
The  number  of  bacteria  found  averaged  less  than  one 
per  c.c.  The  result  of  the  test  is  most  reliable  in  winter  ; 
occasionally  in  summer,  higher  results  are  obtained,  but 
the  colonies  are  not  of  typical  appearance,  and  there  may 
be  a  growth  in  the  water  of  bacteria  which  are  not  neces- 
sarily of  intestinal  origin.  In  averaging  the  number  of 
bacteria  in  the  raw  river  water,  all  the  results  have  been 
included,  but  at  times  of  high  flood,  counts  of  25.000  have 
been  obtained,  and  it  is  considered  that  if  these  high 
counts  were  excluded,  a  more  accurate  average  figure 
would  be  obtained.  Further,  as  there  is  no  reason  why 
the  intakes  should  not  be  closed  at  these  times  of  high 
flood,  the  exclusive  average  figure  would  more  truly 
reflect  the  quality  of  the  water  abstracted.  Full  tables 
with  details  of  the  chemical  and  bacteriological  results  for 
the  raw  and  filtered  waters  throughout  the  year  are 
given.  It  is  considered  that  the  means  now  adopted  for 
the  purification  of  the  supply  are  such  as  to  render  the 
water  reasonably,  if  not  absolutely,  safe  for  drinking 
purposes. — J.  H.  J. 

Hirer   water  and  sewage  ;  Search  for  jxilhogenie   microbes 

in .      A.  C.  Houston,     iletr.  Water  Board.     Tenth 

Research  Report.  June,  1914.        (See  also  this  J.,  1912, 
355,  and  1913,  764.) 

A  KN'owx  number  of  typhoid  bacilli  was  added  to  samples 
of  sewage,  and  by  suitable  means  a  proportion  of  them 
was  again  isolated.  It  was  calculated  that  it  would  be 
possible  to  isolate  one  typhoid  bacillus  from  0-00066  c.c. 
of  sewage,  and  as  none  was  isolated  from  control  samples 
of  the  sewage  used,  the  conclusion  is  that  they  were 
absent  from  that  amount  of  such  sewage.  The  average 
number  of  other  bacteria  in  000066  c.c.  of  the  sewage  was 
704,  whilst  the  volume  of  raw  river  water  containing  704 
bacteria  was  17  c.c.  As  the  filtered  water  is  about  1000 
times  purer  than  the  raw  water,  it  follows  that  17,000  c.c. 
of  the  filtered  water  would  not  contain  a  single  typhoid 
bacillus.  For  isolating  the  B.  typhosus  from  water,  a 
'"  malachite  green  "  solid  medium  was  superior  to  ox-gall 
and  "  brilliant  green "  liquid  media.  In  a  series  of 
experiments  upon  the  vitality  of  the  B.  typhosus  in  water 
stored  at  different  temperatures,  it  was  found  that  the 
bacilli  and  also  B.  coli  lived  much  longer  near  the  freezing 
point  than  at  20°  C.  No  constant  difference  between  the 
fermentation  characteristics  of  streptococci  of  human 
origin  and  those  from  animal  dung  could  be  detected,  but 
the  number  of  lactose-fermenting  streptococci  in  animal 
dung  was  very  small.  In  examining  stored  water  for 
survival  of  B.  coli  and  other  organisms,  it  has  been  objected 
that  the  diminution  in  the  number  of  bacilli  might  be  due 
to  clumping  and  to  adherence  to  the  sides  of  the  vessel, 
but  no  increase  in  numbers  was  observed  after  shaking 
the  samples  with  lead  shot  or  sand.  Devitalisation  is 
considered  to  be  the  chief  factor  in  producing  the  changes 
observed  under  storage.  In  some  laboratory  experiments 
on  the  excess  lime  method  of  sterilisation,  B.  coli  died  in 
7  days  in  tap  water  containing  4  parts  of  CaO  per  100,000, 
whereas  in  the  water,  boiled  or  unboiled,  without  lime 
it  survived  for  25  days.  Excess  of  free  lime  was  necessary  : 
in  tests  using  just  sufficient  to  neutralise  the  carbonic  acid 
acidity,  the  B.  coli  was  still  alive  after  13  days. — J.  H.  J. 

Sewage;  Clarification    of by  fine  screens.     K.  Allen. 

Proc.  Amer.  Soc.  Civil  Eng.,  1914,  40,  1839—1910. 

The  dividing  line  between  coarse  and  fine  screens  is  taken 
as  being  an  opening  of  |  in.  or  15  mm.  Only  screens 
which  are  cleaned  above  the  surface  of  the  sewage  are 
considered,  and  of  these  there  are  five  tj  pes.  The  band 
screen  consists  of  an  endless  flexible  band,  either  of  wire 
mesh  or  links,  which  passes  over  upper  and  lower  rollers. 
In  the  screen  at  Hamburg  the  links  are  0-6  in.  apart  and 
are  made  of  an  aluminium  alloy.  The  screen  is  inclined 
and  revolves  at  the  rate  of  1 — 2  in.  per  sec.  At  the  top, 
there  is  a  comb  or  rake  to  pass  between  the  links  to 
remove    the    screenings.     Before    passing    through    the 


screen,  the  sewage  flows  through  a  grit  chamber.     The 
screenings  removed  contain  H20  83 — 93%,  and  N  0-1 — 
3-7°0  when  dried      At  Carshalton,  Surrey,  a  band  con- 
sisting of  perforated  steel  strips  with  holes  of  |  in.  diam. 
is  used.     It  will  remove  about  2-5  cub.  yds.  of  solids  per 
million  gallons  of  sewage.'   The  wing  screen  consists  of  an 
axle  on  which  flat  vanes  are  set  radially.     At  Frankfort 
the  axle  has  five  vanes  consisting  of  steel  bars  0-4  in. 
apart.     The  screen  revolves  in  the  sewage  channel  which 
has  a  depression   under  the   screen.      As    a    vane    rises 
out   of  the  sewage,   a  rubber  scraper  is  forced  along  it 
from  the  axle  outwards,  and  the  screenings  are  dropped 
on  to  a  horizontal  steel  plate  which  transfers  them  to  a 
belt  conveyor.     The  cost  is  9d.  per  cubic  yard  of  screen- 
ings.    At  Bradford  similar  screens  are  in  operation,  the 
bars  being  about  0-5  in.   apart.     When  a  pair  of  vanes 
reaches   the  horizontal,   the   screen  stops  and  a  rake  is 
introduced  and  withdrawn  mechanically.     In  the  shovel- 
vane  screen  the  vanes  are  semi-circular  and  fixed  between 
two  circular  plates  which  form  the  sides  of  the  screen.     The 
axle  is  hollow  and  partly  open,  and  contains  a  belt  con- 
ve3-or.     When   a    vane   is   in   the   upright    position,   the 
solids  drop  off  on  to  the  belt.     The  vanes  are  cleaned  by  a 
brush  on  the  end  of  an  arm  swinging  from  a  centre  near  the 
middle  of  the  adjacent  vane.     At  Strassburg  where  the 
vanes  are  formed  of  V-shaped  wires,  0-1   in.  apart,  the 
suspended  matter  in  the  sewage  was  reduced  from  211 
parts  per  100,000  to  78-5  parts  at  a  cost  of  3d.  per  cubic 
yard  of  screenings.     The  drum  screen  consists  of  a  truncated 
cone  of  perforated  plates  or  wire  mesh,  which  rotates  on 
a   horizontal   axis.     There   are  radial   plates   which  raise 
the   screenings    and    drop    them    into   a    central   hopper 
delivering   into   buckets.     At   Trier,    Germany,    the   per- 
forations in  the  plates  are  01  in.  diameter  and  004  in. 
apart.     The  cost  of  working  is  8s.  9d.  per  million  gallons. 
The  Biensch-  Wurl  screen  consists  of  an  annular  disc  sur- 
mounted by  a  truncated  cone,  both  of  which  are  perforated 
with  slots  004 — 0-2  in.  in  width.     The  disc  is  mounted 
on   an   inclined   shaft   and   is   partly   submerged.     When 
raised  out  of  the  sewage,  the  solids  are  removed  by  brushes 
revolving    on    arms    from    another    shaft.     At    Dresden 
where   the  slots   are  008   in.   wide,   the  solids  removed 
averaged  1  cubic  yard  per  million  gallons  and  contained 
84%  HjO.     Fine  screening  of  sewage  is  suitable  in  cases 
«  h>T»  there  is  a  large  body  of  water  capable  of  receiving 
the   screened    sewage    without    further    treatment.     The 
efficiency  is  comparable  with  that  of  plain  sedimentation 
tanks,  30 — 50%  of  the  suspended  solids  being  removed. 
The  screenings  contain  less  water  and  are  more  convenient 
to  handle  than  tank  sludge. — J.  H.  J. 

External    corrosion    of    cast-iron    pipe.     Pugh.     See    X 


Patents. 

Pump*    [Water'];    Process    of   protecting from    ozone 

C.  Knips,  Chariot  tenburg,  Germany,  Assignor  to  Siemens 
und  Halske,  Akt.-Ges.,  Berlin.  U.S.  Pat.  1,103,211 
July  14,  1914;  date  of  appl.,  July  18,  1911. 

To  prevent  corrosion  of  the  inner  metal  parts  of  the  pump, 
special  lubricants  are  employed,  and  a  small  quantity  o: 
water  is  supplied  to  the  pump  simultaneously  with  th< 
ozonised  air.  This  water  and  the  ozonised  air  are  forcw 
togethej  through  the  water  to  be  sterilised. — W.  H.  C. 

Water  ;    Process  for    clarifying    and    sterilising .     C 

Massatsch,  Assignor  to  Permutit-Akt.-Ges.,  Berlin 
U.S.  Pat.  1,107,199,  Aug.  11, 1914  ;  date  of  appl.,  Feb.  6 
1914. 

The  water  is  treated  with  such  quantities  of  a  perman 
ganate  and  a  manganous  salt  as  to  produce  a  clear  browi 
solution  of  colloidal  manganese  oxides,  and  is  then  filtern 
through  sand. — W.  P.  S. 

Water    and    other   liquids   or   the   like  ;   Filtering   of 

D.  Dunbar,  Glasgow.     Eng.  Pat.  19,142,  Aug..  23.  1912 

Parallel  screens  of  wire-cloth  are  arranged  in  a  chambe 
and  two  feed  tanks  fitted  with  baffle-plates  arc  provide' 
for  supplying  the  water  to  the  chamber.  When  th 
screens  become  clogged,  they  are  cleansed  by  means  q 
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,il.r  ohargcd  with  air  under  pressure,  delivered  through 
■praying  device  which  is  lowered  between  them;    this 
praying  dovice  c«n  be  raised,  lowered,  or  removed  from 
up  vi  of  screens  to  another  as  required.-    W.  1'.  S. 

removing  carbonates  from — ■ — .  K. 
Schrempp.  IV.  Pat.  168,047,  Peb.  I.  1014. 
Mboi.vkd  calcium  and  magnesium  carbonates  may  be 
reoipitalod  from  water  by  beating  the  latter  tn  near,  or 
bove,  us  boiling  point  under  pressure,  and  thru,  .is 
uicklv  us  possible,  subjecting  ii   to  a  low    pressure 

w    P.  B. 

tiro-violet    nti/*:     Process  foi     tuhmitting   liquids    In    tht 

action    of .     .1.     de     Kowalski  Wierusz.      Fr.     l'.it . 

168,210,  Feb.  5,  191  I.     Under  Int.  <  ,,nv..  Oct.  L'7,  1913. 

hr  1 1 , 1 1 1 1 •  I  is  sprayed  by  means  of  compressed  air  or  steam 
leries  of  vertical  tubes  arranged  about  a  lamp 
niltim:  ultraviolet  rays:  the  lower  ends  of  the  tubes 
v  ill  connection  with  a  .-. >H,-.t inu  channel.  (Ir,  the 
■old  may  ho  sprayed  directly  into  a  chamber  con- 
ining  the  lamp.  Oil  may  be  treated  or  mixed  with 
rrgen  before  being  submitted  to  the  action  of  the  rays; 
liing  effect    is   thereby  obtained.-     \V.  P.  S. 


fluids ;     Sterilisation    of In/    ultra-violet    rays.     A. 

Douilhet.     Fr.  Pat.  468.617,  April  28,  1913. 

HI  lamp  is  placed  in  the  centre  of  the  liquid  to  be 
nlis,, I  and  may  be  surrounded  by  a  quartz  jacket 
order  that  it  may  be  worked  at  a  high  temperature  : 
the  lamp  is  placed  directly  in  the  liquid,  metal  mounts 
0 'provided  at  the  ends  so  that  the  electrodes  are  not 
■  'led.  A  photometer,  depending  on  the  principle  that 
tra-violct  rays  pass  through  quartz  but  not  through 
ilinary  glass,  is  used  to  ascertain  whether  the  rays 
••  traversing  the  liquid  thoroughly.  Baffle-plates  in  the 
erflising  chamber  cause  the  liquid  to  flow  in  close  contact 
ith  the  lamp.  The  liquid,  if  opaque  and  containing  fat 
ihules.  may  be  diluted  with  water  before  being  passed 
rough  the  apparatus,  and  concentrated  subsequently 
ider  reduced  pressure  ;  the  sterilisation  may  be  carried 
it  at  such  a  temperature  that  the  fat  globules  are  melted. 

— W.  P.  s. 

wage  tludgt  ,-     Method  and  apparatus  for  concentrating 
— .     ,).  Grossmann,   Manchester.     Eng.  Pat.  22.778, 
1913. 

wage  sludge  is  treated  with  a  small  quantity  sulphuric 
other  mineral  acid,  allowed  to  stand  until' separation 
-*  taken  place,  and  the  liquid  portion  drawn  off. 
ith  sludge  containing  about  10%  of  sohd  matter. 
1%  of  its  weight  of  sulphuric  acid  may  be  used. 
ic  treatment  may  he  carried  out  in  a  tank  such  as  that 
scribed  in  Eng.  Pat,  28,328  of  lull  (this  J.,  1913.  159). 

— W.  P.  S. 

■'(/•   /row     towns    and    industries;     Process    nfiil 

apparatus  for  removing  solids  from and  for  receiving 

the  sludge  in  a  solid  state.  Pucch.  I'habal  et  Cie.  Fr. 
P»t.  468.134.  Feb.  ti.   1914. 

is  waste  water  is  delivered  on  to  a  horizontal  travelling 
nd  of  perforated  metal  and  thence  on  to  another  band, 
d  so  on,  the  bands  being  arranged  one  below  the  other 
»  aeries  of  steps  and  scrapers  provided  at  the  ends  to 
move  the  residual  solid  matter  and  deliver  it  into 
^•ptacles.  The  water  is,  finally,  passed  on  to  bacterial 
«s  or  on  to  land.     The  whole  apparatus  may  be  enclosed. 

— W.  P.  s. 

<cage  sludgr  ami  similar  substances  ;    Process  of  treating 

— •     E.  W.  Janson.     Fr.  Pat.  46S.S64,  Feb.  24,  1914. 

ESSED  sewage  sludge  is  sprayed  with  0-5  to  4%  of  its 

I  petrol  and  is  then  distilled  at  260' — J80:  C.  j 

"Us,   ammonia,    etc.,    distilling    over    are    collected. 

•temperature  is  then  raised  to  R50c  C.  and  the  final 

woe  remaining  ir.  the  retort  is  used  as  a  manure  or 

precipitating  further  quantities  of  raw  sewage.— W.P.S, 


Wash    water*;     Apparatus.  fot    th,    purification   of . 

Geigor'sohe     Pabrik     fur    Straason-und-Haus-Entwis- 
igsartikel  Gee,  m.  b.  II.     IV.  Pat.  468,763,  Fob  20 
1014, 

An   inolined   Roreen,   oompoaed   of  galvanised   mm   ban 

united  by  oross-barB,  is  placed  in  the  ohannel  i veying 

the    waste-water.     An    endless    chain    band,    carrying 

brushes,  travels  over  the  fiont    fa< f  the  icreen  and 

"■ ves    the    colleoted    Bolida    to    a    receptacle    situated 

above     the    apparatus.      Means    are    provided    lor    raj 

the  seieen   from   the  water  chanm  I.      W    P,  S. 

/./...     destructor.     W.     Ramsay,    London.     Eng.    Pat. 

19.083,  Aug.   22.   1913. 
Tin:  destructor  furnace  consists  of  two  conical  portions 
oonneoted  by  a  vertical  portion;    a  shoo!   delivers  the 

refuse  into  the  upper  i ical  portion     The  grate  is  placed 

at  the  bottom  oi  the  lower  conical  pari  and  below  this  is 
an    ash-pit.      The    air    supplied    to    the    furnace    is    pre 

heated  by  passing  it  through  pipes  Burrounding  the  lowei 

pari    of   the    furnace:     the   fumes   an. I    combustion    gases 

escape   through  a  dust   chamber  and  a  Hue.      \V.  1'  s 

Industrial   production    of   ultra-violet    rays   by   mains  of 
[electric]  sparks.     Fr.    Pat,    168,215.     See  XI. 

Procc<<  and  a ppa ratus  for  ih.  electro-chemical  treatment  of 
liquids   [/:<).    water],     Fr.    Pats.    468,242   and   468  L'77 
8ei    XI. 

Patent   Cise. 

Permutih  :    Process  of  revivifying  or  restoring .     G. 

Sohweikert  and  A.  Czeczowiczia,  Vienna.     Eng.  Pat 
23,706  of  1912  (this.!.  1913.  377.  648,  (171).     Repts.  of 
Patent,  Design,  and  Trade    .Mark  Cases.      Vol.  XXXI, 
Appendix  No.   I.,  ran.  2s.  1914.     By  permission. 
Tnis  was  an  opposition  to  an  application  for  the  grant 
of  a  patent,  on  the  ground  that  the  word  "permutite 
used  by  the  applicant  was  a  registered  trade  mark.     Per- 
mutite   consists    chiefly    of    sodium-aluminium     silicate. 
The  Comptroller-General  held  that  the  use  of  a  registered 
trade  mark  in  a  specification  by  another  was  prejudicial 
to  the  rights  of  the  registered  owner,  unless  it  were  pointed 
out  that  it  is  a  registered  trade  mark  or  is  the  propcrtv 
of   a   specified    firm.     The   specification    was    ordered    to 
be  amended. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  J    ESSENTIAL  OILS. 

Xn.r     vomica    and    its    preparations ;     Determination    of 

alkaloids  in .     M.   Azadian.     Ann.   (him.   Analvt.. 

1914,  19,  164—165. 

10  GRMS.  of  powdered  Nux  vomica  are  made  alkaline  with 
5  grms.  of  ammonia  and  repeatedly  extracted  with  a 
mixture  of  25  grms.  of  chloroform  and  50  grms.  of  ether 
until  all  alkaloid  is  removed.  The  filtered  extracts  are 
united,  concentrated,  acidified  with  dilute  nitric  acid,  and 
completely  extracted  with  water.  The  acid  hquid  is 
warmed  to  expel  volatile  solvents,  cooled  and  10  c.c.  of  a 
5°0  solution  of  silicotungstic  acid  and  10  c.c.  of  10°o 
nitric  acid  added.  The  mixture  is  heated  to  boiling, 
cooled  and  the  precipitated  silicotungstates  of  strychnine 
and  brucine  separated,  washed,  dried  and  ignited.  The 
weight  of  residue  multiplied  by  0-498  gives  the  weight 
of  alkaloid.  Strychnine  silicotungstate  has  the  formula, 
12W03,Si0,,2H20.4C  '21H22N.02,8H,0.—  T.C. 

Medicinal  plants  in  England  ;   Cultivation  and  collection  of 

.     W.  A.  Whatmough.     J.  Board  Agric.  1914.  21, 

492—510. 

Contains    information    relative    to    the    cultivation    and 

collection  of  medicinal  plants  which  grow  or  can  be  grown 

in  England. 
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Cm-aim  .    New  reaction  <>f .     F.  Pisani.     Rend.  Soc. 

Chim.  Ital.,  1914.  6,  13-'.     Annali  Chim.  AppL,  1U14,  2, 
51. 

The  fret'  alkaloid  or  its  hydrochloride  when  heated  with 
a  few  drops  of  concentrated  sulphuric  acid  containing  8% 
of  hexamethylenctotramine.  gives  a  wine-red  coloration 
becoming  more  intense  as  the  temperature  rises  :  after 
a  short  time  the  colour  disappears  and  a  brownish-grey 
sediment  is  left.  The  reaction,  which  is  due  to  benzoic 
acid,  and  is  not  given  by  atropine,  quinine,  cinchonine, 
hrucine,  strychnine,  morphine,  apomorphine,  codeine,  or 
narcotine,  is  distinct  with 0-001  grm.  of  cocaine.  Papaverine 
under  similar  conditions,  may  also  give  a  wine-red  colora- 
tion, changing,  however,  after  a  short  time,  to  yellow, 
reddish-brown,  and  orange  :  in  doubtful  cases  papaverine 
may  be  identified  by  the  violet  coloration  it  gives  with 
sulphuric  acid  alone,  a  reaction  not  given  by  cocaine. — A.S. 

Laid  and  arsenic  ;   Limit*  of — —  in  official  substances  and 
preparations.     C'heni.  and  Drug.,  1914,  85,  492. 

In  the  fifth  British  Pharmacopoeia  the  limiting  quantities 
(parts  ]>er  million)  of  lead  and  arsenic  allowed  in  various 
pharmaceutical  substances  and  preparations  are  : — 


Parts 

Parts 

Chemical. 

per 

Chemical. 

per 

million. 

mil 

ion 

Pb. 

As. 

Pb. 

As. 

Acidum  aceticum   .... 

— 

a 

4 

Acidum    acetylsalicyli- 

Liquor  ammonia?  forth 

05 

10 

.1 

Liquor  ferri  perchloridi 

Aciduni  benzoicum    .  . 

2:> 

2 
5 

— 

10 

Acidum  borieum     .... 

Liquor  ferri  persulphati 

5 

Acidum  citricum    .... 

20 

1-t 

Liquor  magnesii  bicar- 

Acidum      hydriodicum 

10 

5 

0-5 
10 

0-2 

Lithii  carbonas 

5 

Acidum  hydrobromicum 

Lithii  citras     

5 

2 

dilutum    

5 

5 

20 

5 

Acidum  hydrochloricum 

10 

5 

Magnesia  ponderosa  . . 

20 

5 

Acidum  lacticum    

10 

a 

Magnesii  carbonas  levis 

20 

5 

Acidum  nitricum    

20 

5 

Magnesii  carbonas  pon- 

Acidum   phosphoricum 

derous     

20 

5 

10 

5 

Magnesii  sulphas    

5 

5 

Acidum  salicylicum   .. 

— 

o 

10 

5 

Acidum  sulphuricum . . 

20 

5 

Potassii  bicarbenas    .. 

5 

5 

Acidum  suphurosum  . . 

10 

5 

Potassii  bromiduni     .  . 

10 

5 

Acidum  tartaricum    . . 

20 

14 

Potassii  carbonas 

5 

2 

Alumen  purificatum   . . 

— 

5 

10 

5 

Ammonii  benzoas 

10 

2 

Potassii  citras 

10 

2 

Ammonii  bromidum  .  . 

10 

5 

Potassii  iodidum    

10 

5 

Ammonii  carbonas 

5 

9 

Potassii  nitras     

10 

5 

Ammonii  chloridum  . . 

5 

5 

Potassii  sulphas 

20 

5 

Antimonium  sulphma- 

Potassii  tartras 

80 

2 

— 

1000 

2 

Potassii  tartras  acidus 
Sodii  benzoas 

JO 

10 

•' 

Bismuthi  carbonas     . . 

2 

Bismuthi  salicylas 

— 

2 

Sodii  hi  carbonas     . 

5 

2 

Bismuthi  subnitras    . . 

— 

2 

Sodii  bromidum      . . . . 

10 

5 

Borax  purificatus   .... 

5 

5 

10 

2 

Oalci  carbonas  praecjpi- 

Sodis  sarbonas  exBtasa 

in 
20 

5 
5 

25 

10 

5 

Calcii  chloridum 

Sodii  chloridum 

2 

20 

5 

Sodii  et  potassii  tartras 

20 

Q 

Oalcii  hypophosphis  . . 

10 

5 

Sodii  hypophosphis    . . 

10 

5 

Calcii  lactas     

10 

5 

10 

5 

— 

5 



."> 

Calx 

— 

5 

5 

5 

Creta  praeparata 

— 

5 

Sodii   phosphas  acidus 

5 

2 

— 

10 

10 

2 

Ferri  carbonas  saccha- 

Sodii  sulphas 

5 

2 

— 

5 

Sodii  sulphis    



5 

Forri  et  amnion,  citras 

— 

5 

Strontii  bromidum  .... 

20 

5 

Ferri  et  potass,  tartras 

— 

5 

Sulphur  prsecipitatum. . 

— 

5 

Ferri  et  quin.  citras 

— 

5 

Sulphur  sublimatum  .. 

— 

5 

Ferri  phosphas  sacch. 

— 

5 

— 

5 

— 

2 

— 

10 

Ferri  sulphas  exsiccatus 

— 

5 

— 

5 

— 

200 

— 

10 

Ferrum  redactum 

200 

Ztnci  sulphas 

— 

5 

GlUCOSUU) 

— 

2 

Zinci  valerianas 

— 

5 

(See  also  this  J.,  1912,  748.) 

Syntheses  in  organic  chemistry  by  rntans  of  ligltt.  X. 
Behariour  of  vegetable  alkaloids  with  ketones.  E.  Paterno. 
Gaz.  chim.  ital.,  1914,  44,  II.,  99—111. 

The  alkaloids  used  in  the  experiments  were  nicotine, 
sparteine,  coniine,  piperine,  papaverine,  strychnine,  and 
narceine,  and  the  ketones  were  acetone,  acetophenone. 
and  benzophenone.  In  many  cases  the  ketone  was  con- 
verted into  the  corresponding  pinacone,  and  in  several 
instances  evidence  of  the  formation  of  addition-compounds 


of  alkaloid  and  ketone  was  obtained.  Nicotine  and  benzo| 
phenolic,  for  example,  yielded  a  compound  which  crystal 
Used  in  yellowish  needles,  m.pt.  151s — 153°  C,  and  com 
sponded  in  composition  with  a  compound  of  1  mol.  eacl 
of  nicotine  and  benzophenone.  A  substance,  probabl' 
an  addition-compound,  was  also  obtained  from  spartein 
and  acetophenone,  but  could  not  be  isolated  in  a  pure  stat 
owing  to  its  pronounced  colloidal  character.  Strychnin 
and  acetophenone  gave  a  yellow  amorphous  powder,  havin 
marked  colloidal  properties,  probably  an  addition  com 
pound  of  2  mols.  of  acetophenone  and  1  mol.  of  strvchnim 
From  narceine  and  acetone,  two  bases  were  obtain*' 
melting  at  231—232°  and  I56=— 160°  C.  respective!., 
probably  products  of  dehydration  of  narceine. — A.  S. 


a-Methyl-  and  a-ethyl  glucosides  ;   Preparation  of .     J 

Aubrv.     J.    Pharm.   Chim.,    1914,   10,   202—207.     (Si 
Bouripielot  and  others,  this  J.,  1913,  251  ;    1914,  40). 

The  following  details  are  given  for  the  biochemical  pn 
paration   of  o-methylglucoside  in  the  laboratory  : — 18C 
grms.  of  pure  methyl  alcohol  are  mixed  with  a  solution  of  5( 
grms.  of  dextrose  in  4  litres  of  water,  and  then  with  filter 
maceration  juice  made  from  300  grms.  of  bottom-ferment, 
tion  beer  yeast  and  3  litres  of  water,  and  finally  the  who 
is  made    up    to    10    litres    with    distilled    water,     an 
maintained    at     18r — 20°  C.    until    its    optical    rotatoi 
power  has  increased  from  5°  18'  to  11°  or  11°  30'.     T) 
liquid   is  then  treated   with   a   little   calcium   carbonat 
heated  to  boiling,  filtered  and  concentrated  to  5  litres  1 
distillation     under    reduced     pressure.     The    residue 
treated  with  50  grms.  of  fresh  baker's  yeast,  and  aft 
all  the  unchanged  dextrose  has  been  fermented  (about 
days)  the  liquid  is  filtered,  neutralised  with  calcium  co 
bonate.   heated  to   boiling,   filtered  and    distilled    und 
reduced  pressure  on  the  water  bath  to  complete  drynet 
The  residue  is  boiled,  first  with  500  c.e.  and  afterwar 
with  smaller  quantities  of  95%  ethyl   alcohol,   and  t 
boiling  extracts  are  filtered  and  cooled.  Crystals  of  a-meth; 
glucoside  separate  and  may  be  purified   by  reervstalli.- 
tion   from    ten   times   their   weight    of  95%   alcohol. T 
yield  is  about    150  grms.   and  the  purified  product  h 
['t]d  =  +  157-95'  and  m.pt.  168 — 169s  C.     On  an  industr 
scale,  where  the  excess  of  methyl  alcohol  can  be  efticicnl 
recovered  by  rectification,  't  would  be  possible  to  obu 
a  somewhat  higher  yield  by  reducing  the  concentration 
dextrose  from  5  to  1  or  2%,  and  increasing  the  concenti 
tion  of  methyl  alcohol  from  18  to  22%. 

For  the  preparation  of  a-ethylglucoside  the  follow! 
quantities   may   be   employed  : — 500  grms.    of  dextn 
1947  grms.  of  95%  ethyl  alcohol,  3  litres  of  macerati 
juice,  and  water  to  make  up  10  litres.     The  liquid  U  I 
until  its  rotatory  power  has  risen  from  5°  18'  to  about 
The  subsequent  procedure  is  similar  to  that  described 
a-methvlglucoside,  but  the  alcoholic  extracts  made  (r< 
the  dried  distillation  residue  do  not  deposit  crystals 
cooling.     After  being  filtered  they  are  evaporated  to  d) 
ness  and  the  residue  boiled  several  times  with  500  i 
of   anhydrous   ethyl   acetate   under   a   reflux   cunden- 
The  extracts,   filtered  hot,   and  seeded   with  a  trace 
a-ethylglucoside,  deposit  long  thin  needles  of  this  substai 
on  cooling.     The  yield  is  about  50  grms.,  and  the  produ 
purified  by  recrystallUation  once  or  twice  from  ten  tit 
its  weight  of  acetone,  has  [a]D=  +  150-9=  and  m.pt.  110 

-^J.  H.  I 

Ci/anogenelic  plants  of  New  South  Wale*.  J.  M.  Pet 
Brit.  Assoc.  (Sect,  B.),  Australia,  1914.  Chem.  X. 
1914,  110,  126. 

Over    a    thousand    species    of    plants    growing  in  K 
South   Wales   were  examined  for  hydrocyanic  acid 
cyanogenetic     glucosides.     Sixty,     including     forty  f 
species  native  to  New  South  Wales  in  seventeen  Nati  I 
( Irders,  gave  positive  results  with  sodium  picrate  p»| 
Some  plants,  well  known  to  be  cyanophorie  in  Eun 
when  grown  in  N.S.W.  never  gave  any  reaction,  fttthoi 
tested  in  all  seasons.     Only  a  few  evolved  free  hydroeya 
arid,  naturally,  but  all  showed  the  presence  of  a  glui"- 
and  enzyme.     When  the  natural  enzymes  in  these  pu  - 
were  kilied  by  boiling  water,  the  reaction  to  sodium  pic  ' 
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ii  a  f.  w  drops  i>(  cinulsin.  prepares!  (nun 

rl   almonds,   urn-  added,    positive  na.  lions  were  again 

lamed.        <  >i  I  In'  sixty   s|m  in  -s  si  ali  .1.  twi  llt\   .11'.-  gra 

in.  I    these    include   cloven    s|™iiis    indigenous    to    NSW. 

The  Sonjlium    riilijufi    examined   by    Dunstan    ami     Henry 

lis       glucosidc       wllrll        It      ills        high,         l)Ul         till' 

\iisi  i.ih  1 11  grown    plant    retained    il    when    I  f  I .    high    anil 

mature.       Until   glucosidc   ami    enzy mi*  slow  l\    disappeared 

with  air-drying.     Some  spceios   ,.f  grosses   gave   negative 

ills  at  particular  seasons.      Two  s|iocics  of  grasses  alone 

■  \.'l\i-il   fin'   hvdroi  \  .inn    acid,   anil   only   one   of   these   i- 

liable  fur  grazing.     This   is  the  only    one,  except   the 

jliunis.  which  lias  been  associated  with  fatalities  among 

k.      Among  the  nun  ryunogenctic  grasses,  thirty -three 

contained  1'innlsin  like  cn/vines. 

Antipyrim  .     Itrterminntion   of  —  litudiei   in    synthetic 

drug  annlysi*.  II.  \\  i  >.  Bmcn  and  S.  Palkin.  .1. 
IikI.  Kng.  i  'Inni. .  1914,  6,  751  7.Y!  (See  also  this. I.. 
I'll  I.  ss: 

rwo  methods  are  described,  the  tirst  of  which  is  applicable 
when  antipyrine  is   present    alone  or    in    such    ailiiu.\liire 
that  after  treatment   with  iodine,  no  substance  other  than 
intipyrinc  (liougault,   this  .1.,    190(1.   209)   will   he  ex- 
led  by  chloroform.     A  ijuantil  \  of  the  sample  contain 
ing  not  more  than  0-25  grin,  of  antipyrine  is  dissolved  in 
-"  c.c.  of   water,  and   treated   with  5  c.c.   of  alcohol-free 
chloroform,  0-5  grin,  of  stxlium  bicarbonate,  and  a  slight 
ess  of  iodine  (15  -20  c.c.  of  0-2  .Vs.. lot  ion).       After  5 
mills.,  with  vigorous  agitation  at  intervals,  the  free  iodine 
Smoved  by  adding  thiosulphate.  and  the  iodoantipyrine 
ractod   by  shaking   thrice   with   25  c.c.   of  chloroform 
each  time.     The  chloroform  solution  is  washed  with  water. 
red,  evaporated,  and  the  residue  dried  for  J   hour  at 
C.   and   weighed.     The  weight    multiplied   by  0-595)2 
the  quantity  of  antipyrine. 
The  second   method   can   he  used   when    antipyrine    is 
railed   with    acetanilidc,    phenacetin,    sulfonal.    or    other 
substances  which  do  not  give  an  iodine-derivative  insoluble 
in  aqueous  acid.     The  sample  (containing  not  more  than 
'J-25  grm.  of  antipyrine)  is  dissolved  in  50  c.c.  of  water, 
shaken  well  with  20  c.c.  nf  concentrated  hydrochloric  acid 
60  c.c.  ..f  .V   Id  iodine,  and  after  3  hours,  the  clear 
liquid  is  decanted  through  a  tilter  of  glass  wool  and  asbestos 
nod  the  tarry    precipitate  of  antipyrine  periodide  washed 
8  or  9  times  by  deeantatinn  with  5°0  hydrochloric  acid. 
and  dissolved  in  50  c.c.  of  methyl  alcohol  free  from  ethyl 
alcohol  and  acetone.      The  solution  is  treated  with  5  c.c. 
of  sodium    bicarbonate    solution    and    50    c.c.    of    water, 
shaken  for  5  mins..  whereby  the  jicriixlide  is  converted  into 
iodoantipyrine,   the  excess   of   iodine  removed   with   thio- 
sulphate  and    the    iodoantipyrine    extracted    bv    shaking 
'hriee  with  40  c.c.  of  chloroform  each  time  and  determined 
M  described  above. — A.  S. 

kkmida  nmnifera,  a  «<  w hypnotic.  H.  W.  Zahn.  Deutsch. 
med.  Wochenschr.,  1914,  1273.  .1.  Pharm.  t'him..  1914, 
10,  207  -208. 

I'm  preparation  is  made  in  tablets  containing  001    grm. 

i  coileinc  phosphate,  0-25  grm.  of  sodium-veronal  and 

m.    of    calcium-ervasine    (an   acetvlcresotic   acid). 

—J.  H.  I.. 


irchnri:i  in  complex  mixtures  :  Detection  and  determination 
.     S.  Condelli.     Staz.  sperim.  agrar.  ital..   1914. 
47,  308.     Annali  (him.  Appl.,  1914.  2,  47 — 48. 

t  solids  from  10  to  50  grms.  are  warmed  with 

i  saturated  solution  of   magnesium  sulphate  and  magnesia 

or  about  1  hour  at  37  — to    (.'..  the  liquid  being  kept  alka- 

-  iry  by  addition  of  magnesia.      The  mixture  is 

•lowed  to  stand,  and  if  the  insoluble   matter  does   not 

TJ*1*'0  we"'  a  sma"  quantity    of  sodium   tannatc  and 

*  o  alcohol  may  be  added.     The  whole  is  made  up  to  a 

nown  volume  with  a  saturated  solution  of  magnesium 

•iilphate  and  magnesia,  filtered,  and  an  aliquot  part  of  the 

Urate  mad,  strongly  acid  with  sulphuric  acid  and  extracted 

e  times  with  a  mixture  of  ether  and  petroleum  ether 

■  pt.  below  7(1   C).     The  ether  extract  is  filtered,  evapoi  ■ 

•U-d,  the  residue  dissolved  in  sulphuric  acid  and  treated 


with  potassium  permanganate,  and  tl.  Bltared 

.iii.I  extracted  with  ii.  IJ.  distilled  other.  The  othci 
extract  is  allowed  to  evaporab  in  a  tared  dish,  tie-  residue 
of  -a. .  hari ii  dried  in  an  exsiccator,  weighed, and  submitted 
to     known     identification     tests.      Liquid  kturated 

with  magnesium  sulphate,  warmed  to  37  10  C.  foi 
about  \  hour,  with  addition  of  sufficient  ra  ogive  a 

distinctly  alkaline  re*,  tion,  and  then  treated  as  .1. 
Ii  oon  i.l.'ial.l.'  quantities  of  fan  v  si 
the  extraction   with  a   mixture  ol  ether  and   petroleum 
ether  is  preceded  by  an  extraction  of  the  distinctly  alkaline 
solution  with  petroleum  spirit  (b.pt.  100      120  C.)      A.8. 

Oil*  ,,f  il,,  Coniferae.     I.     Tht  leaf  "ml  twig  oiU  of  Cuban 

i [Pinus  neterophylla)  and longleaf  pint  (/'.  pal 

and  tin  com  oil  "j  Xongleaj  pine.     A.  W    Schorger.     J, 
lnd.   Eng.  (hem..   1914.  8,  723      727 
I'm:  twin's  and  needles  (leaves)  were  cul   by  a  machine 
into   lengths  of  0-5     I    inch   and   the   green  eon.-,   weri 
pulped  before  distillation.     Thi   results  obtained  « 
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b.  The  sesquiterpene  fractions  containing  the  cadinene  were 
dextro-rotatory,  but  yielded  bevo-rotatory  oJhyaroehlorides. 

—A.  S. 

Epicamphor ;  d-  and  dl .     K.    Furaess   and   \V.    H. 

P.-rkin.  jun.  (hem.  Soc.  Trans..  1914.  105,  2024—2027. 
iM-'.ru  amphor  was  prepared  from  /-camphor  by  a  series 
of  reactions  similar  to  those  used  for  converting  '/-camphor 
into  /-i-pieaniphor  (this  J.,  1914.  101),  the  /-camphor 
being  converted,  by  the  action  of  sodamide  and  carbon 
dioxide,  into  /-camphorcarboxylic  acid.  in.  pt.  12". 
127  ('..  and  the  latter  reduced  electrolytically  by  Bredt's 
method  (Annalen.  1906,  348.  200;  1009,  366,  1)  to  a 
mixture  of  /-borneolcarboxylic  acids,  from  which  by  the 
action  of  acetyl  chloride  and  subsi-ipient  distillation. 
l-bornylene-3-carboxylic  acid  was  obtain. -.1.  The  subse- 
quent "steps  were  the  same  as  those  described  previously 
(loc.  cit.).  except  that  instead  of  the  method  of  purification 
adopted  formerly,  it  was  found  much  more  advantageous 
to  convert  the  crude  epicamphor,  after  distillation  in 
steam,  into  the  scmicarbazom-  by  boiling  with  an  equal 
weight  of  si-niicarbazide  hydrochloride  and  of  sodium 
acetate  in  !<)"„  alcoholic  solution  for  2  hours.  The  mix- 
ture is  allowed  to  remain  overnight  in  the  ice-cheet,  the 
crystalline  mass  separated,  washed  with  ice-cold  alcohol 
mitil  colourless,  treated  with  hydrochloric  acid,  and  pure 
epicamphor  obtain.-. 1  by  distilling  with  steam.  The 
properties  of  d-epicamphor  an-  practically  identical  with 
those  of  /-epicamphor  except  for  the  reversal  of  the  sign 
of  the  optical  rotation. — A.  S. 

Thujone  and  carone  :  Anion  of  ammonium  hyaromlphuU 

on .     c.    Agoetinelli.     Gaz.   chim.    ital.,    1914.   44, 

II..  Ill— 115. 

THUJOHB   when   heated    with   ammonium     hydrosulphide 

in  alcoholic  solution  in  a  sealed  tub.-,  yield  !"nu 
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and  a  mixtvrre  of  polysulphidos,  from  the  decomposition 
products  of  which  thiotsothujone  was  isolated.  Under 
similar  conditions  earone  was  not  isomerised.  but  yielded 
a  mixture  of  sulphur-compounds,  two  of  which  were 
probably  (C10H1?),S  and  C10H6SS5.  respectively,  the  latter 
bring  analogous  to  the  products  obtained  by  Wuyts 
(this  J.,  1903,  509)  by  the  action  of  ammonium  sulphide 
on  camphor. — A.  tS. 

Benzoyl  in   benzoyl      derivatives;   Determination  of . 

A.  W.  van  der  Haar.  Arch.  Pharm.,  1914,  252,  20.5—208. 
The  dried  benzoyl  compound  (0-5  grm.)  is  saponified  with 
alcoholic  alkali  "beneath  a  reflux  condenser,  the  alcohol 
evaporated,  and  the  residue  acidified  with  phosphoric 
acid  and  shaken  with  successive  portions  of  ether,  until 
not  more  than  1  mgrm.  is  extracted.  The  united  extracts 
are  treated  with  anhydrous  sodium  sulphate,  and  con- 
centrated to  a  small  bulk  at  a  low  temperature,  the  last 
traces  of  ether  being  allowed  to  evaporate  spontaneously. 
The  residue  is  dried  at  40°  C.  until  constant  in  weight,  and 
then  heated  at  115°  to  120°  C.  until  the  weight  again 
becomes  constant.  The  loss  in  weight  gives  the  amount 
of  benzoic  acid  volatilised  from  the  benzoyl  derivative. 
The  results  agree  closely  with  theory  in  the  case  of  com- 
pounds which  do  not  themselves  sublime  near  1 15°  C. 
Complete  solubility  in  ether  is  also  essential. — C.  A.  M. 

Sulphonic    acids;    Reaction    of   alkali    salts    oj with 

alkali  phenolates  [phenoxides']  by  dry  distillation.     E.  H. 

Nollau  and  L.  C.  Daniels.     J.  Amer.  Chern.  Soc,  1914, 

36,  1885—1891. 
Dry  distillation  of  the  alkali  salts  of  sulphonic  acids  with 
alkali  phenoxides  furnishes  a  convenient  method  for  the 
preparation  of  aryl  ethers  of  phenols  :  R.S(>3M  +  R'OM= 
R'OR+MjSO,,  where  R  represents  a  phenyl  group,  or  its 
homologuc  provided  the  side  chain  is  .lot  too  long,  or  a 
methyl  group,  and  R'  a  phenyl,  or  amino-phenyl  group. 
The  yields  are  less  than  those  obtained  by  the 
Ullman  and  Sponagel  method  with  reduced  copper 
(Annalen,  1900,  350,  83),  but  the  starting  materials  are  in 
many  cases  more  accessible  than  the  halogen  derivatives 
required  in  that  process.  The  preparation  of  a  number 
of  aryl  ethers  by  the  method  is  described. — G.  F.  M. 

Ammonium    salts    of   organic    acids;     Prefiaration    and 

properties  of  the .     IV.       L.  Mi Master.     J.  Amer. 

Chem.  Soc,  1914,  36,  1916—1925. 
Comparison  of  the  properties  of  normal  ammonium  salts 
of  organic  acids  prepared  by  using  ether,  alcohol  or  acetone 
as  media,  with  the  ammonium  salts  previously  described 
in  the  literature  shows  that  in  many  cases  the  latter  were 
acid  salts  produced  by  hydrolysis  due  to  the  arpieous 
medium  in  which  they  were  prepared.  Ammonium 
palmitate,  stearate  and  oleate  were  prepared  by  passing 
ammonia  gas  into  ethereal  solutions  of  the  acids.  The 
precipitates  at  first  gelatinous,  tended  eventually  to 
become  crystalline.  The  salts  were  white,  and  readily 
lost  ammonia  when  exposed  to  moist  air.  Ammonium 
elaidate  was  best  prepared  in  an  alcoholic  medium  ;  it 
formed  white  crystalline  flakes.  Normal  ammonium 
aconitate  was  obtained  from  a  saturated  alcoholic  solution 
of  the  acid  containing  a  small  quantity  of  ethei.  It  was 
extremely  deliquescent  and  readily  lost  ammonia,  but  its 
preparation  shows  that  the  method  is  applicable  to 
tribasic  acids.  Ammonium  o-,  m-,  and  ^-hydroxy- 
benzoates,  and  /j-mcthoxybenzoate  were  obtained  from 
solutions  of  the  respective  acids  in  ether  or  acetone. 
By  the  further  application  of  the  above  general  methods 
the  anhydrous  normal  ammonium  salts  of  hydrocinnamic, 
hippuric,  o-toluic,  phenyl-aoetie,  mandelic  and  uvitic 
acids  were  also  obtained. — G.  F.  M. 

Mercuric  iodide  in  tablets;   Determination  of — — .     A.  W. 

Bender.  J.  Ind.  Eng.  Chem.,  1914,  6,  753—754. 
The  tablets  (containing  1 — 2  grains  Hgl,)  are  powdered 
and  digested  with  20  c.c.  of  hydrochloric  acid  (1:1) 
and  0-5  grm.  of  potassium  chlorate  under  a  reflux  eon- 
denser  until  the  mercuric  iodide  is  dissolved.  After 
diluting  to  100  c.c,  and  removing  chlorine  by  a  current  of 
air,  the  solution  is  filtered,  the  insoluble  matter  washed  by 


decantatiou,  the  filtrate  treated  with  excess  of  ammonia  am 
the  mercury  precipitated  with  hydrogen  sulphide.  Thi 
method  can  also  be  used  for  the  determination  of  mercun 
in  mercury  oleate. — A.  S. 

Autoxidations  [of  xylene  and    benzaldehyde].      IV.  Com 
munication  on  chemical  action  of  light.     Suida.     See  III 

Optimum  temperature  of  salicin.  hydrolysis  by  enzyme  action 
Compton.     See  XVIII. 

Detection  of  methyl  alcohol.     Rinck.     See  XVIII. 

Properties    of  sonic    chlorohydrocarbons    and    their    use 
chemical  analysis.     II.  Determination  of  the  cldoroetham 
Gowing-Scopes.     See  XXIII. 

Patents. 

Condensation  and  like  reactions  and  method  of  producin 

same.     H.    Hibbert,    Wilmington,    Del.,    U.S.A.     Eng 

Pat.  5408,  March  3,  1914.     Under  Int.  Conv.,  Aug.  13 

1913. 

Iodine  is  used  as  condensing  agent  to  effect  intramolecula 

condensation.     The  reaction  may  be  carried  out  undi 

reduced  pressure.     Mesityl  oxide  may  be  obtained  almos 

quantitatively  by  distilling  diacetone-alcohol   with  aboii 

0-0001%  of  its  weight  of  iodine.     Similarly  pinacone  i 

converted     into    dimethylbutadiene,     using    0-002%    < 

iodine,   and   eyclohexanol   into   tetrahydrobenzenc,   usin 

0-02%  iodine.— T.  F.  B. 

Perfumes    in    enfleurage    with  fatty    substances;     Proct- 

for  removing .     Lautier  rils.     First  Addition,  date 

Jan.  31,  1914,  to  Fr.  Pat.  465,941,  Sept.  24,  1913  (si 
this  J.,  1914,  613). 

The    extracted  flowers,  together  with   portions  of  sti-i 

dirt,   etc.,   are   removed    from    the    perfumed    mass    I 

aspiration. — T.  F.  B. 

Hydrocarbons  and  their  derivatives  ';    Process  for  prodiuii 

.     Badische   Anilin   und   Soda   Fabrik.     Fr.   Pa 

468,427,  Feb.   13,  1914.     Under  Int.  Conv.,  March 
1913. 
Carbon  monoxide  or  dioxide,  or  a  mixture  of  the  two, 
made    to   react    with    hydrogen    or   compounds   rich 
hydrogen,  such  as  methane,   by  passing  the  gases  ov 
heated  catalysts  under  high  pressures.     According  to  tl 
nature  of  the  catalyst  and  the  pressure  employed,  a  varici 
of  products  may  be  obtained,  such  as  liquid  hydrocarbon 
saturated  and  unsaturated,  aldehydes,  alcohols,  ketone 
and  acids.     To  obtain  larger  quantities  of  liquid  produ 
it  is  better  to  use  gaseous  mixtures  containing  relative 
small  proportions  of  hydrogen.     Metals  or  metallic  oxid 
(Ce,  Co,  Mo,  Os,  Pd)  may  be  used  as  catalysts,  and  in  son 
cases   their  effect   may   be  intensified  by  adding  high 
basic  substances,  such  as  alkali  hydroxides.     Example. 
mixture  of  two  parts  of  pure  carbon  monoxide  to  one  pa 
of  pure  hydrogen  is  passed  over  asbestos  impregnated  wi 
cobalt  oxide  and  a  small  quantity  of  caustic  soda,  head 
to    300° — 400°  G,    under   a    pressure   of    100   atmos. 
deposit  of  carbon  is  generally  formed,  together  with  wab 
carbon  dioxide,   methane,  and  higher  hydrocarbons  ai 
their  oxygen  compounds,  which  are  condensed  or  absorb 
in  a  cooled  vessel.     The  condensed  liquid  consists  of  ■ 
aqueous  solution  of  aldehydes,  etc.,  on  which  floats  an  oi 
liquid  containing  saturated  and  unsaturated  hydroon 
of  boiling-points  up  to  250:  C.   or  more.     If  a  gaseo 
mixture   containing   nitrogen   or    sulphur    compounds 
used,    compounds   containing   nitrogen   and   sulphur  b 
formed  in  some  cases.     Gaseous  mixtures  which 
traces    of   substances   which   act   as    "'contact    poison 
are  purified  by  passing  them  over  a  heated  mass  of  catab 
before  bringing  them  to  the  reaction  proper. — T.  F.  B. 

Antiseptic  substances  [(i-halogen-l-iiniliyl-'S-iiydrojy 

4-carboxylic    acids]  i     Process  for   making .    J- 

Riedel  A.-G.     Fr.  Pat,  468,949,  Feb.  26,  1914.     Unc 

Int.  Conv.,  March  19,  July  29,  and  Oct.  23,  1913. 

7h-Cresotinic   acid   is   converted   into  its   monohalo| 

derivatives,     tj-halogen-l-mcthyl-3-hydroxybenzcni!  4  i 

boxylic     acids,     by     treatment     with     the    calcula  ' 
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quantity   i't  halogen  in  presence  of  carbon  tetrachloride, 
Acetic   a.  hi.   etc.     The    projiaration   of   6-chl 1- 

Illctllxl  .'>   ll\ilto\\  boUZelH'    I    earllOW  hi-      .11  111       l.\       another 

methud  is  described  in  tier.  I  ".it .  275,0113  (this  J.,  1014, 
\ll  the  above  acids  are  powerful  antiseptics.  Thoir 
soluble  suits,  as  well  as  those  "I  othor  dorivativca  "I 
salicylic  acid  and  its  homologues  halogcnatcd  in  the  jxira- 
petition  to  tho  hydroxyl  group,  also  possess  antiseptic 
properties.     T.  F.  is. 

Aithtj'hiiU  g  of  organic  acids  or  mixtures  of  anhydrides  with 

Uieir  acids;    Process  for  making .     H.  Mullcr,  and 

Deutsche  Celluloid  Pabrik.      Pi.   Pat.    168,963,   Feb.  26, 
1014.     Under  Int.  t'onv.,   Dee.   20,   1013. 

anhydride  may  be  produced  in  almost   ill vtical 

yu  Id  by  passing  tho  vapours  of  nitric  anhydride  or  a 
mixture  of  nitrogen  oxides  with  air  or  oxygen  ovei  sodium 

am  acetate.  If  the  materials  used  are  nol  dry, 
mixtures  of  acetic  anhydride  and  acetic  acid  are  formed. 
I'lu  anhydride  or  mixture  of  anhydride  and  acid  may  be 
separated  from   the  nitrate   by   heating   in  a   vacuum   or 

iction.     Tho  product  contains  only  traces  of  oxides 

Of  nitrogen,  which  are  easily  separated  by  distillation  over 

■•states.     The  reaction  can  be  carried  out  equally  well  by 

;  nitrogen  oxides  into  indifferent  liquids  containing 

'ate  in  solution  or  suspension.  The  same  process 
i*  applicable  to  the  production  of  other  organic  anhydrides. 

— T.  P.  B. 

Cjaithydri n    of  aldehydis  or  h  tones  ;  Process  for  preparing 

dirts    of .A.     Albert,     tier.     Pat.     275,847, 

5,  1013.  Addition  to  Ger.  Pat.  250,502  (this  J., 
1913,  673). 
N  the  process  described  in  tier.  Pat.  273,073  (this  J  ,  1014, 
i't>7).  the  acylated  cyanhydrins  may  be  replaced  by 
.iryUt.il  aminonit riles.  For  example,  a-acetamino-iso- 
I'lityronitrile  is  dissolved  in  alcohol,  a  small  quantity  of 
alcoholic  ammonia  is  added,  and  the  liquid  is  saturated 
»ith  hydrogen  selenide  :  a  selenamide  is  obtained  of  the 
formula, 

See  also  tier.  Pat,  275,442  :   this  J.,  1014,  890.)— T.  F.  B. 

Halts  of  dimethyl-p-amidophenol  and  p-oxyphenylirimethyl- 

'iiim  :   Manufacture  of .     G.  B.  Ellis.  London. 

From  Chemical  Works,  formerly  Sandoz,  Basle.  Switzer- 
land     Eng.  Pat.  28,736,  Dec.  12,  1013. 

Sll  Pr.  Pat,  467.085  of  1014  ;   this  .1  .  1014,  845.-  -T.  P.  B. 

■tbiiui  compounds  ond  process  of  making  sano.  P. 
Khrlieh  and  P.  Karrer,  Frankfort,  Assignors  to  Farb- 
verkc  vorm.  Meister,  Lucius,  und  Briining,  Hdehst  on 
Maim.  Germany.  L'.S.  Pat,  1.108,154,  Aug.  25.  1014. 
Date  of  appl.,  July  30,  1013. 

Sn  Eng.  Pat.  17,533  of  1013  ;  this  J.,  1013,  1030.— T.  P.  B. 

CWoamic  acid  ester  of  dichlorhydrin  ;  Process  of  manu- 
facturing the, .     B.    Beckmann,    Berlin.     U.S.    Pat, 

1,108,676,  Aug.  25,  1014.     Date  of  appl..  Nov.  22,  1913. 

^kk  Eng.  Pat.  25,071  of  1013  ;  this  J.,  1014,  439.— T.  F.  B. 

Krythrenr   hydrocarbons  :     Process   of  manufacturing . 

omislensky,  Moscow,  Russia.     U.S.  Pat.  1.108.781, 
tag.  25,  1!U4.      Date  of  appl.,  April  16,  1912. 

*KKFr.  Pat.  442,980  of  1012;  this  J.,  1012,  1007.— T.F.  B. 

Cowwdion   of  aliphatic    hydrocarbons   [of  coal  distillation 
gates]  into  alcohol-.     Fr.  Pat.  468,244.     Set   11a. 
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loiographir  developing  agents,     ('hem.  and  Drug..   1914. 
85,  413—414. 

hkek  are  no   |>atcnt-rights  existing  in  connection  with 
the  most-used  developers,  and  where  these  rights  formerly 


bed  tliei-iaim  w,u,  foi  lb.  uso in  photogmpMo d  vak>| 
ol  substances  woll  blown  in  organic  chomi 

Pyrogaltic    add,  or  pyrogallol,   i  |   by    boating 

pallia  aenl  with  two  I,,  three  times  n  .  weight   oi   « 
in  a  bronze  digester  at  Jim    to  210  C.  for  about  half  an 
hour,  a  paper  ring   being   placed  between  the  veaaol  and 

"s  oovw    to  allow    the  oarl lioxido   to  eaoapo. 

resulting  solution  ,,f  pyrogallol  is  boiled  with  animal 
charcoal,  filtered,  aid  oonoentrated.  The  pyrogallol, 
crystallising  out,  is  distilled  undei  a  pressure  of 
30  to  :io  nun.  in  order  to  obtain  il  perfectly  white. 
(>"    also  Cazeneuve,  this  J.,   1892,   1026).     Pinakol  is  a 

pyrogallol  devolopei taininc  sodium  arainoaeetata  in 

of  pari  of  the  alkali  a  Hydroquinonc 

Iquinol).  Aniline  (I  part)  is  dissolved  in  sufphurio  aoid 
(8  parts)  ami  water  (30  parts),  and  a  solution  of  sodium 
biohromate  (2-6  parts)  gradually  added  to  the  cooled 
(.">  to  in  c.)  solution  PotasBium  sulphite  is  added  to  the 
I  now  n  liquid  thus  obtained  and  the  whole  extracted  with 
ether.  The  ether  is  distilled  off,  the  residue  dissolved  in 
the  smallest  possible  quantity  of  hoi  water,  sulphurous, 
aoid  and  animal  charcoal  added,  and  the  solution  boiled' 
and  filtered.  On  standing  the  quinol  separatee  oul  from 
the  filtrate.  Adurol  is  a  haloid  substitution-producl  oi 
quiuol,  the  monoohloro-oompound  being  made  by  passing 
onlorine    through    quinol    dissolved    in    benzene.     The 

bro Irrivativr    is    obtained     by    adding     a    benzene 

solution    of    bromine    to    one    ol   quinol  in    the 
solvent,  evaporating  the  benzene,  and  crystallising  from 

ligroin.     Pyrocatc  hol(catechol)  is  obtained  from  beeohw I 

tar  err, .sot.-,  or  by  fusing  phenol-o-Bulphonio  aoid  with 
24  moL  proportions  of  caustic  potash  at  320°  to  330°  C. 
(See  also  Perkin,  this  J.,  1890,  660,  and  Eng.  Pat. 
21,853  of  1893  ;  this  J.,  Is'.it.  879.)  Kachm  a  a  pyrocate- 
chol  developer.  Eikonogen  is  the  sodium  salt  of  amino- 
|8-naphthol-/3-monosulphonio  acid.  It  is  prepared  from 
S,  haelTer's  acid,  obtained  as  a  by-produot  in  tho  aniline- 
dye  industry.  (See  Meldola,  this  J.,  1889,958.)  Im 
is  eikonogen  modified  by  the  introduction  of  another 
amino  group.  Diogen  is  sodium  amino-naphthol-disulpho- 
nate.  Para-aminophenol  is  photographically  of  gnat, 
importance.  The  following  are  two  methods  by  which  it 
is  prepared:  (1)  n-Nitrophcuol  (25  kilos.)  is  added  to 
hydrochloric  acid  (180  kilos.)  at  20°  B.  (sp.  gr.  1-162)  and 
tin  (75  kilos.)  contained  in  an  earthenware  vessel,  the 
temperature  rising  to  100°  to  106  C.  Concentrated 
sulphuric  acid  (200  kilos. j  is  next  added  in  a  fino  stream. 
After  standing  for  three  days  the  p-aminophenol  sulphate 
is  filtered  off,  drained,  dissolved  in  cold  water  (200  litres), 
and  decomposed  with  soda,  sodium  bisulphite  (1  kilo.) 
being  added  to  the  solution  to  protect  the  precipitated 
base  from  oxidation.  The  precipitate  is  filter-pressed 
and  dissolved  in  boiling  water  (200  to  300  litres)  along 
with  sodium  bisulphite  (1(1  kilos.),  the  filtered  solution  on 
cooling  depositing  the  base  in  colourless  needles.  (2) 
y)-Nitrophenol  (250  grnis.),  hydrochloric  acid  20°  B. 
(45  grins.),  and  water  (500  e.c.)  are  heated  to  98°  C.  in  an 
iron  vessel  provided  with  an  agitator,  and  iron  borings 
(about  400  grins.)  added  gradually  (15  to  20  grms.  at  a 
time)  so  long  as  a  vigorous  reaction  takes  place.  The 
whole  is  then  boiled  for  half  an  hour,  and  extracted  with 
water  (about  2  litres)  and  sodium  carbonate  (2o  to  30 
grms.).  The  filtered  solution  deposits  /<  aminophenol  on 
cooling,  and  the  mother-liquor  is  used  for  the  next  extrac- 
tion, which  is  continued  so  long  as  p-aminophenol  crystal- 
lises out  on  cooling.  (See  also  Paul,  this  J.,  1897,  63,  and 
Bag.  Pat.  5697  of  1897;  this  J.,  1898,  344.)  Rodinol  is 
the  hydrochloride  of  p-aminophenol  in  concentrated 
solution.  I'nal  is  the  solid.  Ortol  is  methyl-ortho-amino- 
phenol  combined  with  hydroquinone.  The  start  ng-point 
in  the  manufacture  of  o-aminophenol  is  o-nitrophenol,  the 
ammonium  salt  being  reduced  by  passing  hydrogen  sulphide 
into  the  solution  slowly  heated  to  40°  C.  Metol,  or  mcthyl- 
p-aminophenol  sulphate,  is  obtained  by  methylating  p- 
aminophenol  by  an  indirect  method,  such  as  the  following  : 
Two  mols.  of  p-aminophenol  and  one  mol.  of  chloroacetic 
acid  in  aqueous  solution  are  boded  for  about  an  hour. 
On  cooling  p-hydroxyglycine  crystallises  out,  which,  on 
melting  at  24V  to  247:  ('.,  decomposes  into  carbonic  acid 
and  metol  base,  the  sulphate  of  which  is  the  metol  of 
commerce.     (Sec  also  Paul,  this  J.,  1807,  463,  and  Lumiere 
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and  Scvcwetz.  this  .1..  1903,  7S9).  Amidol  or  diamino- 
phenol  sulphate,  is  prepared  by  reducing  ordinary  dinitro- 

phenol  with  tin  and  hydrochloric  acid  in  a  similar  way 
ai  indicated  under  p-aminophenol.  Dinitrophenol  is  best 
prepared  by  warming  p-nitropheool  with  an  equal  weight 
of  nitric  acid  (sp.  gr.  1-37).  (See  also  Reverdin  and  de  la 
Harjx-.  this  J..  18m',  157).  Mycin,  or  p-hydroxynhenyl- 
glycocoll,  is  also  prepared  from  p-aminophenol  by  the 
action  of  monoehloroacetic  acid.  Eiinol  is  ;>-amino- 
saligenin  hydrochloride,  tin-  Baligenin  being  made  from 
salicin.  Diphenal,  or  diamino-hvdroxydiphenyl.  is  pre- 
pared by  a  method  described  in  Eng.  Pat,  25,136  of  1897 
(expired)  (see  this  J.,  1808,  1139). 

Patents. 

P/iologrupliic  printing  mid  paper  therefor.  W.  Willis, 
Brasted  Chart.  Kent.  Eng.  Pat.  20,022,  Sept.  4,  1913. 
Photographic  paper  which  gives  an  ultimate  image 
composed  of  silver  and  platinum,  is  made  by  coating  paper 
with  an  emulsion  containing  salts  of  iron,  silver,  and 
platinum.  It  has  been  found  that  the  reduction  of  silver 
chloride  by  a  solution  of  ferrous  oxalate  in  potassium 
oxalate  is  accelerated  and  rendered  more  complete  in 
presence  of  a  small  quantity  of  platinic  chloride  or  an 
alkali  platino-  or  platini-chloride.  One  method  of  carrying 
out  the  invention  consists  in  coating  paper  with  silver 
chloride,  or  with  an  emulsion  containing  it.  and  applying  a 
solution  of  ferric  oxalate  containing  from  2  to  12 'grms. 
of  potassium  platinochloride  per  litre.  After  exposure 
to  light,  the  print  is  developed  in  a  25%  solution  of  potas- 
sium oxalate,  passed  through  a  clearing  bath  containing 
potassium  bisulphate  and  oxalate,  and  fixed.  Silver 
bromide  may  be  used  in  place  of  silver  chloride,  and  the 
platinum  salt  may  be  added  to  the  developer  instead  of 
to  the  solution  used  to  coat  the  paper.  Especially  good 
results  are  obtained  by  using  parchmentised  paper. 

— T.  F.  B. 

Colour  photography.     P.  D.  Brewster.     Fr.  Pat,  468,297, 

Feb.  10,  1914.  Under  Int.  Conv.,  Feb.  11,  1913. 
In  carrying  out  this  invention,  a  film  or  support  coated 
on  both  sides  with  sensitive  emulsions  is  used,  and  the  li^ht 
from  the  object  to  be  reproduced  is  brought  to  the  film 
in  such  a  way  that  rays  of  one  particular  group  of  colours 
act  on  one  of  the  emulsions  whilst  rays  of  another  group 
of  colours  act  on  the  second  emulsion.  The  emulsion 
on  one  side  of  the  support  is  made  sensitive  to  blue  and 
green,  for  example,  whilst  the  other  emulsion  is  sensitised 
for  red  and  orange  and  made  relatively  non-sensitive 
to  blue  and  green  [e.g..  by  means  of  Cyanine).  The  emul- 
sion on  the  front  of  the  film  may  be  stained  with  a  colour 
which  absorbs  those  rays  which  are  not  required  to  act  on 
the  other  emulsion  ;  the  same  result  is  attained  by  colouring 
the  support  of  the  film.  Negatives  in  colours  may  be 
produced  on  these  films  by  staining  the  images  on  either 
side  with  different  colours."  In  printing  from°these  colour 
negatives,  further  colour-correction  may  be  obtained  in 
the  positives  by  regulating  the  colour  of  the  light  used, 
e.g.,  by  means  of  a  yellow  screen. — T.  F.  B. 

Photographic   developer ;    Preparation   and  use   of  a   new 

substance  as .     Union  Photographique  Industrielle, 

Etabl.    Lumiere   et   Jougla   reunis.     Fr.    Pat.    468  338 
April   19,   1913. 

In  Fr.  Pat,  325,385  (see  this  J.,  1903,  709)  is  described  a 
compound  of  methyl-p-aminophenol  ("metal ")  with 
quinol  which  possesses  developing  properties  and  to  which 
the  name  "'  metoquinone "  was  given.  It  has  now 
been  found  that  chloroquinol  forms  with  methyl-/*amino- 
phcnol  an  analogous  compound,  of  m.pt.  100  C,  which  is 
more  readily  soluble  in  water  than  "  metoquinone,"  giving 
solutions  which  are  less  easily  oxidised  by  air.  It  appears 
to  be  formed  by  the  combination  of  two  ruols.  of  methyl-p- 
aminophenol  with  one  mol.  of  chloroquinol.  Its  photo- 
graphic developing  powers  are  similar  to  those  of  "  meto- 
quinone. viz.,  it  can  act  in  aqueous  solutions  containing 
alkali  sulphite  without  alkali,  whilst  if  small  quantities  ot 
alkali  carbonates  are  added  to  such  solutions,  the  resulting 
liquids  are  very  stable  in  air.— T.  F.  B. 


Photographic    developers.     R.    Vidal.     Fr.    Pat.    468,537, 

April  26,  1913. 
The  products  described  in  Fr.  Pat.  391.465  (this  J., 
1908,  115(1)  may  be  used  as  photographic  developers. 
Thc3T  arc  obtained  by  condensing  aromatic  amines, 
hydroxyamines,  or  their  alkyl  derivatives  with  phenols, 
dihydroxynaphthalenes,  hydroxyquinolines,  hydroxy- 
anthraquinones,  or  dihydroxydiphenylamines,  especially 
in  presence  of  hydrocarbons  (benzene,  etc.).  Their  activity 
depends  on  their  constitution  ;  thus,  the  product  from  one 
part  of  p-phcnylenediaminc  and  two  parts  of  phenol  is  a 
slow  developer,  and  that  from  three  parts  of  p-phenylene- 
diaminc  and  two  parts  of  pvrogallol  is  a  rapid  developer. 

— T.  F.  B. 

Radiographic  plates  ;  Fluorescent and  process  of  making 

them.     E.  C.  Saleil.     Fr.  Pat,  468,806,  May  3,  1913. 

Plates  for  use  in  taking  photographs  by  means  of  Rontgen 
rays  arc  made  by  applying  to  a  suitable  support  a  coating 
of  a  salt  which  is  phosphorescent  under  the  influence  of 
the  rays,  and  a  layer  of  sensitive  silver  salt  emulsion. 
The  glass  or  other  support  is  coated  with  a  thin  film  of 
gelatin,  immersed  in  acetic  acid  for  a  few  minutes,  and 
coated  with  the  phosphorescent  salt,  which  may  be 
applied  in  the  form  of  a  liquid  made  by  adding  10  grms.  of 
calcium  tungstatc  and  5  grms.  of  castor  oil  to  a  solution 
of  4  grms.  of  nitroeotton  in  80  grms.  of  amyl  acetate  and 
20  grms.  of  methyl  alcohol.  When  this  is  dry.  the  silver 
salt  emulsion  is  applied.  When  such  plates  as  these  are 
used,   the  phosphorescent  screen  can  be  dispensed  with. 

— T.  F.  B. 

Photographic    processes  ;    Bichromated  colloid .     J.    ('. 

M.   .1.   Surv.   Wvneghcm,   Belgium.     Eng.   Pat.   21,958, 
Sept,  29,  1913. 

See  Fr.  Pat.  460,426  of  1913  ;  this  J.,  1914,  43.— T.  F.  B. 

Photographic  developers.  Union  Photographique  Indus 
trielle  Etablisscments  Lumiere  et  Jougla  reunis,  Lvons, 
France.  Eng.  Pat.  1795,  Jan.  22,  1914.  Under  Int. 
Conv.,  April  19.  1913. 

See  Fr.  Pat,  468,338  of  1913  ;  preceding.— T.  F.  B. 

Photographic  sensitive  plates  and  the  like.  R.  E.  Crowther, 
Carlisle.  U.S.  Pat.  1,109,514,  Sept.  1,  1914.  Date  of 
appl.,  Dec,  23,  1913. 

See  Eng.  Pat.  29,919  of  1912  ;  this  J.,  1914,  221.— T.  F.  B. 


XXII.— EXPLOSIVES ;  MATCHES. 

Explosives  in  coal  minis.     Chem.  Trade  J.,  Oct.  3,  1914. 

[T.R.] 
A    Home   Office   Order   (No.    1311   of  Aug.   29,   1914) 
adds    the    following    new    explosives    to   the    "  permitted 

list  "  :— 


Ingredients. 


Parts  by  weight. 


Not  mere     Not  less 
than  than 


Ammonite  No.  1  (Miners'  Safety  Explosive  Company,   Ltd.): 

Nitrate  of  ammonium 77 

Tri-nitro-naphthalene    6 

Chloride  of  sodium    8M             IM 

Moisture  1                 u 

Super-RipUi  (Curtis's  and  Harvey,  Ltd.): 

Xitro-glyccrin     53               ">  l 

Xitro-cotton    4 

Nitrate  of  potassium    15-5        '     !;l'-' 

Borax  (dried  at   100°  C.) 175               l»  ■' 

Chloride  of  potassium  9 

Moisture  (total) 8                  5 

The  usual  stipulations  as  to  quality,  [lacking,  markings,  etc. 
are  made  ill  each  case. 
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with  a   nitrocellulost    bast  :  Process  »f 
.     P.     Joliot,     Fr,     Pat      168,337, 


Smoktlrm   powder 
manufacturing 

April  10,  1013. 

XiTiiofM  1 1  i.iit.  of  constant  composition  (N  1.7 "...  i 
|.r.  p.mil  by  nitrating  "regenerated  cellulose,"  e.g.  from 
ootton  cellulose  dissolved  in  sulpho-carhonic  solution 
(viscose).  It  is  completely  soluble  in  alcohol-ether,  and 
yields  .i  smokeless  powder  of  more  constant  character 
than  thai  made  from  ordinary  nitrocellulose.     C.  A.  \l. 
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filtering  by  /ruction  :  Devici  for  freeing  a  precipitaU 

mother   liquor    when .     R.    A.    Gortner,     .1.    Amer, 

Chem.  Soo.,  1014.  36,  1967. 

A  riK.iK  of  thin  sheet  rubber  fastened  over  the  top  of  a 
Mchner  funnel  by  means  of  a  rubber  band  will  prevent 
tin1  formation  of  cracks  in  the  precipitate  and 
facilitate  the  removal  of  the  mother  liquor  when  filtering 
!  v  Notion.  The  suction  draws  the  rubber  down  until  it 
firmly  over  the  1 1>|>  of  the  precipitate,  and  a 
vacuum  of  1">  mm.  ran  easily  be  obtained  within  the 
flask.—  0.  F.  M. 


Chlorohydrocarbons  ;    Properties  of  some and  tin  ir  ust 

in  chemical  analysis.  II.  Determination  of  tin  ehloro- 
>tham ».     L.  Gowing-Scopes.     Analyst.,  1014.  39,  385 

.    388. 

Thk  solid  compound  formed  in  the  reaction  between 
■en  tachloroo  thane  and  phenylhydrazine  (this  J.,  1914, 
160)  is  phenylhydrazine  hydrochloride,  whilst  nitrogen 
and  benzene  are  also  produced.  Hexachloroethane  and. 
to  a  less  extent,  tetrachloroe  thane  react  in  the  same  way. 
Tin  proportions  of  hydrochloric  acid  and  nitrogen  formed 
varied  with  the  conditions,  which  could  not  he  controlled 
wfBciently  to  form  a  basis  for  a  method  of  determining 
chloroel  bancs.  The  following  method  was  based  on  the 
interaction  of  chloroethanes  (except  hexachloroethane) 
and  alcoholic  alkali  to  form  alkali  chloride  :  Ten  e.c.  of 
1  1  potassium  hydroxide  solution  in  absolute  alcohol  are 
introduced  into  a  flask  without  wetting  the  neck,  20  c.c. 
of  xylene  added,  and  the  flask  stoppered  and  weighed. 
A  few  drops  (not  exceeding  0-15  grin.)  of  the  chloroethane 
arc  added,  and  the  flask  re  -weighed  and  allowed  to  stand 
for  a  few  minutes.  Sufficient  water  to  dissolve  the 
precipitated  chloride  is  then  added,  the  liquid  acidified 
with  dilute  nitric  acid,  and  the  chlorine  determined  with 
silver  nitrate  and  thiocyanate.  One  c.c.  of  A'  10  silver 
titrate  corresponds  to  0-0168  grm.  of  tetrachloroetliane 
and  0-0302  grin,  of  pentachloroethane.  The  presence  of 
hexachloroethane  will  cause  the  results  to  be  low.  The 
reaction  does  not  take  place  in  the  cold  with  di-,  tri-  or 
perchloroethylene.  chloroform  or  earhon  tetrachloride,  but 
on  boiling  the  solution  of  a  chloroethylene  a  heavy  pre- 
cipitate is  formed.  In  the  case  of  triehloroethvlcne  the 
sodium  ethoxidc  reacts  with  the  formation  of  diehloro- 
vinyl  ether.  When  the  solution  of  hexachloroethane  in 
the  xylene  alkali  solution  is  allowed  to  stand  for  some  days 
or  is  boiled  for  some  time,  the  solution  becomes  deep 
"range.  This  reaction  is  not  given  by  the  other  chloro- 
'lydrocarbons. — C.  A.  M. 

Rational  analysis  of  clay*.    Burian  and  Juranek.    Set   VIII. 

Determination  of  carbon   in   iron  and  steel  by  direct  com- 
bustion.    Cain  and  Cleaves.     Sit   X. 

Determination  of  silver  and  base   metal   in   precious   metal 
bullion.      Dewey.      See  X. 

Determination  of  zinc  in  alloys.     Lundell  and  Bee.     SeeX. 

The  Fachini-Dorta  method  of  separating  liquid  from  solid 
fatty  acids,     de   Wade.      See   XII. 


/./.   bromuli   oalm  of  oils,    riutcliffo,     ,s,.    XII, 

teed.     Kill,  i 


New  German   ilandards  for  tht  tradt   ■ 

\  \  1 1 . 


Valuation  of  raw   wgars,     Wiechmann,     Set    XVII. 

Determination  of  gum  in  [cane]  molasses.    Stenorwald  ml 
van  <lei   Linden.     Set    XVII, 

Detection  of  methyl  alcohol.     Km.  I.      3et   Will. 

The  ferric  alum  determination  of  casein  [in  milk].      Amy 
and  Sohaefer.     8a    X  I  \  \ 

Determination  of  alkaloids  in  Nux  vomica  and  Us  prepara- 
tions.    Azadian.     Set    \.\. 

New  n action   of  cocaine.      Pisani.     S,i    XX. 

Deierminationofantipyrine.     Emery  and  Palkin,     8et  XX. 

Detection  and  determination  of  xuxharin  in  complex  mirtures 
Condelli.     Sat    XX 

l>il, nnination  of  benzoyl  in  benzoyl  derivatives,     van  der 
Haar.     .SY.    XX. 

Determination    of    mercuric    iodidt     in    tablets.     Bender 
-.      XX. 

Patent. 

Carbon  dioxide:    Apparatus  for  estimating  flu   ;« reentagc 

of ,in    flue    gases.     (I.    Schauli.    Chcshunt,     Herts 

Kr.g.  Pat.  21,642,  Sept.  24,  1913. 

In    a    gas    balance    one    end    of    the    beam   termin 
in   a   light,   hollow  sphere,   and   the   other   in   a   pointer, 
which  moves  over  a  scale  and  is  surrounded  by  a  guard. 


J  7tt>       W'-^ 


The  method  of  leading  gases  into  and  out  of  the  sphere 
is  as  follows  :   k  (see  fig.)  is  an  inlet,  and  /  an  outlet.  pipe 

extending,  from  separate  chambers,  m,  below  the  a 

liar. ,.  attached  to  the  beam,  to  opposite  sides  ■!  the  spher  ■. 
each  chamber,  m,  being  connected  with  a  bell,  ».  which 
dips  into  a  mercury-cop,  o,  and  covers  a  vertical  pipe,  j> : 
of  the  latter,  the  inlet  communicates  with  a  supply  pipe, 
q,  and  the  outlet  with  a  delivery  pipe,  r,  the  air  or  gas  being 
drawn  or  forced  through  the  balance  bj  any  suitable 
pumping  device.  The  balance  is  adjusted  to  point  to 
zero  by  a  rider  on  the  beam,  when  the  sphere  contains 
pine  air  ;  and  electrical  means  are  pro\  ided  for  illuminating 
the  scale  and  for  actuating  a  hooter,  when  the  beam 
assu -  eithej  of  tin- extreme  positions  — W.  B,  P.  P, 
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Trade  Report. 

Prohibited   exports.     Order    in    Council,    dated  Sept.    25th, 

1914,  amending  previous  lists. 
The  heading  "  cotton  suitable  for  use  in  the  manufacture 
of  explosives  "  is  deleted  from  the  Proclamation  of  Aug.  3rd 
(this  J.,    1914,   810),   and   the   heading   "  cotton   waste  " 
is  expanded  to  read  "  cotton  waste  of  all  descriptions." 

The  heading  "  coal  tar  products  for  use  in  dye  manu- 
facture "  (Order  in  Council.  Sept.  8th  ;  this  J.,  1914,  890) 
is  expanded  so  as  to  read  "  coal  tar  products  for  use  in 
dye  manufacture,  except  aniline  oil  and  aniline  salt." 

The  exportation  of  graphite  ia  prohibited  to  all  foreign 
ports  in  Europe  and  on  the  Mediterranean  and  Black 
Seas,  other  than  those  of  Russia  (except  Baltic  Ports). 
Belgium,  France,  Spain,  and  Portugal. 

"  Peroxide  of  manganese "  is  added  to  the  list  of 
prohibitions  of  export  to  all  destinations. 


Russia  ;      Exportation     of     prohibited     goods    from . 

Board  of  Trade.  Oct.  3,   1914. 

The  export  of  the  following  from  Russia  has  been 
prohibited  : — Oilseeds,  coal  and  coke,  birch  tar  (for  the 
manufacture  of  coal  briquettes),  iron  ore,  naphtha  and 
naphtha  waste,  benzine,  kerosine  and  other  illuminating 
(petroleum)  oils  and  lubricating  (petroleum)  oils,  rubber 
tyres  and  rubber,  fuses,  nitric  acid,  and  saltpetre. 
'  The  Russian  Government  are  prepared  to  authorise 
without  any  formality  the  exportation  of  these  goods  in  a 
British  or  an  Allied"  vessel  if  the  port  of  destination  is 
a  British  or  Allied  port.  If,  on  the  other  hand,  the  vessel's 
port  of  destination  is  a  neutral  port,  the  Russian  Govern- 
ment can  only  authorise  the  exportation  of  prohibited 
goods  by  such  vessels  if  the  Embassy  or  Legation  of  the 
neutral  country  in  which  the  port  in  question  is  situated 
certifies  in  agreement  with  the  Embassy  (or  Legation) 
of  the  Allied  country  under  whose  flag  the  vessel  sails 
that  such  prohibited  goods  will  be  unloaded  in  a  neutral 
country  and  will  not  be  re-exported  to  an  enemy  country. 
The  Russian  Government  reserve  the  right  to  refuse 
permission  for  the  exportation  of  any  prohibited  goods 
if  such  goods  are  required  in  Russia.  In  the  case  of  goods 
which  it  is  proposed  to  transport  from  Russia  on  neutral 
vessels,  either  direct  to  the  United  Kingdom  or  to  a  neutral 
port  for  transhipment  to  the  United  Kingdom,  application 
to  the  Russian  authorities  for  permission  to  export  must  be 
made  by  the  Embassy  or  Legation  of  that  country  under 
whose  flag  the  vessel  sails.  Such  application  will  be 
supported  by  His  Majesty's  Embassy  at  Petrograd  at 
the  request  of  the  consignees  of  the  goods  in  the  United 
Kingdom,  provided  that  such  request  is  addressed  to  the 
Embassy  through  the  Foreign  Office. 


Germany;      Prohibition     of    certain     exports    from . 

Chem.  Trade  J.,  Sept.  20,  1914. 

The  list  of  articles  which  may  not  be  exported  from 
Germany  has  been  modified,  and  the  following  have 
been  added  to  the  prohibited  list  :  Acetone,  amido- 
sulphonaphtholic  acids,  aniline,  antimony,  ether,  barium 
nitrate,  gun-cotton,  benzidine,  benzol,  chloroform, 
dinitrochlorbenzol,  dinitrophenol,  dinitrotoluol,  diphenyl- 
amine,  ethyl  acetate,  potassium,  sodium,  and  ammonium 
nitrates,  metallic  potassium,  lime  acetate,  natural  and 
synthetic  camphor,  carbolic  acid,  colophony,  cresol  and 
metacresol,  mineral  waters,  sulphonaphtholic  acids, 
naphthylamine  and  its  sulpho  acids,  metallic  sodium, 
sodium  oxalate,  nitraniline,  nitrobenzol,  phenol,  picric 
acid,  phosphorus,  juices  of  fruits  and  plants  (also  when 
prepared  with  sugar  or  syrup  and  when  they  contain 
alcohol),  nitric  acid,  sodium  sulphide,  turpentine  oil, 
toluidine,  toluol,  trinitrotoluol,  metallic  wolfram,  nitric 
compounds  of  cellulose.  The  prohibition  of  the  exporta- 
tion of  pyrazolone  and  its  products  [e.g..  pyramidon) 
and  of  caustic  soda  and  colour  and  dyeing  materials  has 
been  revoked. 
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NOTES  ON  ALCOHOLOMETRY.  II. 

(Contiiiuttlfrom  /w.y.  S.-.ti.  I  .7.  AAA//..  11113.) 


by  .\.  r.  iossA  am>  w.  n.  rax. 
Ceylon    Medical    College,   Colombo. 

I. — Specific  gravity  of  tvry  <lthit<  alcohol  solutions. 
In  alcoholometric  tables,  the  strengths  oi  dilate  solutions 
always  to  have  I n  obtained  by  linear  inter- 
polation, and  m>  accurate  measurements  are  reoorded  oi 
the  direct  determination  of  the  density  of  very  dilute 
solutions.  Wo  have,  therefore,  carefullj  determined  the 
dowdy  of  solutions  containing  between  i>  and  IT",,  ol 
alcohol. 

Thr  alcohol  was  prepared  b\    repeatedly  boiling  Kahl- 

baum's  '.'US",,   with    purr   freshly    ignited   calcium   oxide 

until  its  density  showed  it   to  l»-  practically  anhydrous 

I  according  to  the  tables  of  Osborne,  McKelvy,  and  Bearce 

-    lournal,    I'.H.'I,   3(H).     As  it  was   only   required   for 

uing    very    dilute   solutions,    absolute    freedom    from 

water  was  not  necessary,  and  the  sample  used,  which  hail 

.  :isity   of  0-77871    at   32-5   ( '.   and  corresponding  to 

•  99-96%  alcohol,  was  taken  as  anhydrous. 


Tin-  densitj  ..f  a  I",,  solution  i  aloulafa  d  from  i  >  .homo's 
table  i-  0-99301  .•  out  result  is  somewhat  lower,  but  the 
difference  is  not  large  enough  to  affool  ordinar]  work. 
looepting  the  coefficients  ol  expansion  ol  Oaoorno,  a 
table  enii  be  constructed  tor  any  temperature  between 
in   and  i"  C. 

II.—  77"    specific   gravity   tabli  1    in    tiu    boots 

supplied  for  usi  with  Sikes1  hydromet 

At  the  end  of  the  tables  -both  the  ordinary  seta  and 
those  of  Bedford— is  to  be  found  a  table  i     I  abli   I    i  for 

reducing  the  readings  of  the  hydrometer  t"  ..ity. 

The  ordinary  talil.  contain  an  inaccurate  statement  to 
the  effect  that  a  gallon  of  .[Milled  watei  at  60  !•'.  weight 
111  Hi.  ;    this  is  true  at  1(2    K.  (whii  I rrectl)    given  in 

Bedford's   tables)   and    thi  gravities  given   in 

Tabic  I.  therefore  refer  to  water   it  62    P, 

The  specific  L'ra\  ity  tables  in  the  ordinary  and  Hcdford's 
books  are  identical.  In  order  to  ascertain  the  correctness 
of  these  tahles  in  a  warm  atmosphere,  we  have  inadc 
determinations  oi  the  specific  gravity  of  a  lew  alcohol 
solutions  at  32-fi  C.  (905  F.)  and  observed  the  hydro- 
meter reading  when  the  hydrometer  jar  was  immersed  in 
the  thermostat.  A  standard  set  of  glass  hydrometers  was 
used  throughout. 

The  density  was  reduced  to  62  P.  and  compared  with 
that  given  in  the  tables  :  — 


Nii'i-iflc  gravity  at  90-5°  F.  compared  with  water  at  62°  F. 


roni  hydrometer  and  tabli  8. . 
mm  direct  determination 


0-8845 
0-8344 


ii  sen:, 
0-8695 


.'i 

ii  9092 


,i  ■il!::ii 
0-9228 


0-9427 
0-9427 


ii  961  I 
0-9613 


ii  9904 
ii  9904J 


The  mixtures  n  ere  prepared  by  weighing  about  170  grms. 
•if  water  in  a  rubber-stoppered  flask  on  a  large  Oertling 
balance,  adding  the  proper  quantity  of  alcohol,  and  it- 
washing. 

The  densities  were  determined  in  duplicate  and  usually 
by  both  of  us  independently.  Two  thermostats  were 
used,  one  adjusted  to  32-5'  ('.  and  the  other  to  32">7    i 

its  obtained  with  the  use  of  the  latter  were  reduced 
I '.  by  means  of  the  coefficients  of  expansion  given 
by  Osborne  Some  of  the  determinations  were  made  in 
TO  c.c.  Bonsfield  pyknometers  and  others  in  ordinary 
gravity  bottles  piovided  with  a  glass  cap  ground 
ever  the  outside  of  the  neck.  The  thermostats  were 
maintained  constant  to  0-1X12  t '.,  and  error  in  the  densities 
a  probably  not  greater  than  one  unit  in  the  fifth 
place  of  decimals.     The  following  examples  are  given  : — 


ohol. 

Density  I. 

II. 

0  219 
0-661 

0-99447  i  1.K..T.) 

63  (W.N.R.) 
0-99240  (YV..VK.) 

0-99446  (A.F.J.) 
0-99363  (W.N.R.) 
0-1)9239  (A.F.J.) 

„  UV 

Density  (grms.  j»t 

•tight 

1    >2  J). 

00 

0-994-  i 

0-99451 

0-99411 

0-99373 

- 

19337 

1  ii 

0-99299 

12 

0-99281 

14 

0-99224 

1-6 

0-99186 

Difference  for0  2"o 


18 

4i  I 
18 
36 
38 
38 
:i7 
18 


There  is  a  slight  change  of  curvature  at  about  0-7%- 
-  been  confirmed  by  additional  determinations. 


Since  the  greatest  difference  observed  could  bo  caused 
by  an  error  of  half  a  scale  division  on  the  glass  hydrometer, 
the  Table  I.  referred  to  may  he  takon  as  correct  in  a  warm 
atmosphere. 

It  is  advisable  that  systematic  checking  should  be 
applied  at  lower  temperatures  ;  we  have  made  attempts 
to  do  so  at  59  P.,  but  with  the  room  temperature  at 
S2;  F.  accurate  work  with  the  hydrometer  is  almost 
impossible,  probably  owing  to  convection  currents  in  the 
hydrometer  jar;  the  following  are  given  as  examples  of 
the  determinations  made  :— 


Specific  gravity  at  59°  F.  compared  with  water  at  62°  F. 


From  the  results  of  IT  duplicate  experiments,  a 
large-scale  curve  was  drawn  (reading  directly  to  3 
units  in  the  6th  place)  and  from  it  the  following  table 
has  boon  constructed  giving  the  density  of  dilute  alcohol 


From     hydrometer    and 

tables 
From  direct  determination 


0-9407 
0-8710 


0-9671 
0-9672 


From  these  and  similar  results  we  have  tentatively 
assumed  the  table  correct  at  all  temperatures. 

III. — Comparison   of  the   main   hydrometer  table   irith  the 
specific  gravity  table  ("  Table  /."). 

If  we  accept  Table  I.  as  being  correct,  it  becomes  d 
interest  to  compare  it  with  the  main  table  (for  reducing 
hydrometer  readings  to  alcoholic  strength)  in  the  following 
manner  : — 

Select  some  point  on  the  hydrometer  scale,  say  SO,  and 
select  a  temperature  for  coin]  59    P.I      15    t'.l. 

The  alcoholic  strength  from  the  ordinary  tables  is  given 
as  40-2  U.P.=59-8%  P.S 

From  Table  I.  the  specific  gravity  is  (1-0004  when  the 
hvdrometer  reading  is  80.  This,  reduced  to  true  density 
(grams  per  c.c),  is  0-9593,  and  Eroi  ithe  El  '-borne, 

the  solution  having  this  density  at  15  C  is  2S-43°i 
corresponding  to  60-3%  P.S.  There  is  thus  a  small 
inconsistency  between  the  two  tables.  If  the  specific 
gravity  table  be  accepted  as  correct,  then  the  general 
table  must  be  wrong.  We  have  calculated  situUar  figures 
for  a  number  of  points  on  the  hvdron  at  the 

temperatures  59°  F.   (15°C.)   and  i    <.'.).     These 

are  shown  in  the  following  table  : — 

B2 
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Hydrometer 
reading. 


S.G.  from 

hydrometer 

table  referred 

to  water  at 

62°  F. 


Density  at 
4°  C.  cal- 
culated 
from  S.G. 


At  59°  F. 


True  alcoholic 

strength  from 

O.M.  &  B.'a 

tables  (in  %  of 

proof  spirit). 


Strength 

from 
ordinary 
tables. 


Strength 

from 
Bedford's 

tables'. 


At  95°  F. 


True 
strength. 


Strength 

from 
ordinary 

tables. 


Strength 

from 
Bedfi  r.l's 
tables. 


60 
70 
80 
90 
05 
97 


0-9218 

00409 
00904 
0  9800 
0  9900 
0-9942 


ii  02H7 
0-9398 
0-9593 
0-9789 

II  '.ISN'.I 

0-9931 


98-9 
820 
60-3 
28-5 
12-9 
7-4 


98-5 
81-4 
59-8 
27  4 
121 
6-7 


98-8 
82-3 
60-6 
28-9 
13-2 
7-5 


85-7 
67-8 
45-5 
190 
61 
11 


84  5 
660 
41-3 
19-7 
6-6 
21 


85-9 
cs  -, 
46-3 
19-9 
6-8 
1-7 


The  errors  in  the  two  sets  of  tables  are  shown  in  diagrams 
in  which  hydrometer  readings  are  plotted  against  error 
expressed  as  percentages  of  proof  spirit. 


Bf.Df.0KD_ 

X 

-^^ 

ORDlNr\Rr„ 

X 
X 

X 

/ 

59°F 

X 
X 
X 

/ 
/ 

60  70  80  90  100 

Hydrometer  readings. 


BLDrOPL 

i 

i 

i 

~-  -^ 

i 
i 

\ 

RYl 

i 

95"f 

\ 

\ 
\ 

i 
1 

' 

60                    7 

o              i 

0                     1 

0                  100 

Hydrometer  readings. 

At  these  two  temperatures  Bedford's  tables  are  far 
more  consistent,  and  more  accurate  if  the  specific  gravity 
table  be  accepted  as  correct. 

Probabh-  the  best  way  of  compiling  a  correct  hydro- 
meter table  would  be  first  to  test  thoroughly  the  correct- 
ness of  the  specific  gravity  table  and  then  arrange  the 
main  table  to  be  consistent  with  it  by  the  use  of  the  density 
tables  of  Osborne. 

As  far  as  our  observations  and  calculations  go,  Bedford's 
tables  are  to  be  preferred  on  the  whole,  both  at  high  and 
low  temperatures.  This  was  confirmed  by  a  series  of 
tests  made  on  the  same  solutions  of  known  strength,  in 
Colombo  (temperature  about  85°  F.)  and  Nuwara  Eliya 
(temperature  about  60°  F.).  At  the  former  temperature, 
the  ordinary  tables  gave  slightly  more  satisfactory  results 
for  weak  solutions  (80  U.P.  and  weaker)  than  those  of 
Bedford.  The  latter,  however,  aro  quite  free  from  the 
very  large  errors  (several  per  cent.)  which  are  caused  la- 
the use  of  the  ordinary  tables  for  solutions  40  to  00  U.P. 
As  far  as  we  are  aware,  the  errors  or  inconsistencies  in 
Bedford's  tables  rarely  exceed  the  error  which  would  be 
caused  by  an  error  of  one  division  in  the  reading  of  the 
hydrometer. 


HYSTERESIS  TESTS  FOR  RUBBER. 

BY    EARLE    L.    DAVIES. 

(Contribution  from  the  Chemical  Laboratory  of  The  Goodym 
Tire  and  Rubber  Co.,  Akron,  Ohio,   U.S.A.) 

The  expert  usually  judges  a  piece  of  rubber  by  mean 
of  a  crude  hysteresis  test  which  he  performs  by  stretchin: 
a  small  strip  with  his  fingers.  Experience  enables  bini  I 
judge  fairly  closely,  but  by  no  means  accurately,  smal 
differences  between  two  samples  ;  it  does  not  enable  hill 
to  standardize  his  tests,  nor  to  make  his  results  availabl 
to  others.  Several  machines  have  been  devised  to  perfon, 
and  record  these  tests  graphically,  but  they  have  not  com 
into  their  full  usefulness,  due  to  the  difficulty  encounterci 
in  translating  the  graph  into  terms  which  are  intelligibl 
and  comparable.  The  object  of  this  paper  is  to  judical 
and  explain  some  of  the  relationships  between  the  matin 
matieal  equation  for  the  curve  and  the  properties  of  th 
rubber  being  tested,  and  to  point  out  the  close  relationshi 
which  some  of  the  tests,  which  we  have  made  in  th 
laboratory,  show  between  the  theoretical  curve  and  actus 
curves  made  by  the  machine. 


-  cy  +  a  sin°b  y 


The.  typical  form  of  curve  produced  by  the  machine 
shown  in  the  figure.  The  ordinates  represent  tension  an 
the  abscissae,  stretch.  Cheneveau  and  Heini*  have  dun 
thai  this  curve  has  the  equation  : — 

x=cy+   a  sin,  by ( 

and  that  when  OB  is  drawn  tan.  to  the  curve  OD  at  0. 
c=tan.  angle  YOB. 
From  equation  (1) 

a  sin2  byi  =  xx  -  cjj 


and  since 

c  =  — I   and  z1  =  Xj— m, 

J'i 

we  have 

Zi  =  Xi-cy, 

*  Sur  1'  extensibilite  du  caoutchouc  vulcanise.    C< 
Feb.  6th,  1911,  p.  320.     Also  "  The  Rubber  Industry     (1911. 
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In  like  manner  it  may  be  sh<  wn  that  ;.,  =  a  sin-  2by,  . .  (:<) 
where  y.  m  !j  , 

Fr  m  (2):  mii-  by, 

a 


have 


-  B  ii-'  A        1     •  \ 

2z>  =  1-ocfl  2by, 

2by1=  ;x     "''    ... 


Fr  ... 
Vii-i 
we  have 

n  hen.  ■<• 

From  (2) : 


sin-'  2by, 


a  s-  A  «=  l-BJi«  A) 


a-r 


4z.—  z 


crs*  by,  =  1  • 


_  i_z,(4z,  —  Zo)   =  Zj 
4z,*  4z, 


W  hcnco 


b  =- 


'      /-* 

V      4z, 


yt 


That  these  terras  are  not  so  mysterious  as  they  appear, 
becomes  evident  after  an  analysis  of  the  above  proof. 
Thus  we  find  that  the  constant,  e,  is  dependant  solely  upon 
the  initial  resistance  of  the  rubber  to  stretching  :  it  will 
he  largest  for  a  pure  gum  stock  and  become  relatively 
►mailer  and  smaller  as  the  stock  is  more  heavily  com- 
!>>unded.  From  the  relationship  in  equation  5  we  can 
readily  see  that  in  the  case  of  a  pure  gum  stock  where  th<- 
*tret*h  is  long  and  uniform,  m,  and  m2  having  been 
large,  a  will  be  relatively  large,  in  comparison  with  a 
"  tread  "  stock  which  will  be  strong  and  cause  the  entire 
curve  to  be  fairly  steep,  but  will  be  small  in  comparison 
with  a  "  whiting  stock,"  which  is  characterised  by  an 
initial  stiffness  after  which  it  offers  comparatively  little 
resistance  to  stretching.  Equation  6  shows  that  for  pure 
ira  or  tread  stocks  cos  b  will  be  small  and  b  conss- 
'(uently  large. 

The  ease  with  which  these  values  could  be  standardised 
in  specifications  for  a  given  stock  is  apparent,  and  the 
value  of  such  standards  both  from  the  point  of  the  nianu- 
n  turer  and  the  buyer  is  obvious. 

We  have  done  some  work  in  this  laboratory  to  find  how 
closely  the  curve  computed  from  the  equation  agrees  with 
the  actual  curve,  of  which  the  following  example  is  typical. 
For  our  work  we  used  the  "Schwartz  Rubber  Testing 
Machine."  Test  specimens  were  cut  from  a  "  Goodyear  " 
»uto  inner  tube,  and  from  curves  drawn  in  testing  these 
-pecimens  we  obtained  constants  which  gave  the  equa- 
t  ion  : — 

x=  M7y+206  sin2  34-6 y. 

Another  tube  made  by  the  same  formula  was  selected 
»t  random  and  a  curve  drawn  from  a  sample  of  this  tube. 
Assuming  various  values  for  y,  the  x  to  correspond  was 
omputed  fri  m  the  equation  and  compared  with  the  same 
rallies  as  measured  on  the  curve. 


(') 


(■") 


(6) 


The  results    were   us   follows: 


X 

X 

y 

by 

(.Mil, |,llt.. II. 

dcg.    min. 

ill'  1' 

in.  I 

o  a 

• 

ii  :. 

17     18 

II" 

i  n 

34     3fl 

i  :. 

:.  1     5 1 



in 

•  1     12 

4   11 

4  lis 

86     311 

1  7s 

7«     I 'J 

517 

58      is 

5-61 

4  il 

41 

V71 

— 

These  are  actual  measurements  ir.™  the  curve  repre- 
senting only  arbitrary  values  f.ir  x  and  y. 


THE  METHOD  BY  WHICH  THE  CORREl  IKI» 
SIKES'S  TABLES  IN  USE  EN  INDIA,  FOR  DETER- 
MINING THE  PROOF-STRENGTHS  OF  SPIRITS 
AT  TEMPERATURES  FROM  40  P.  TO  100  P.  BY 
SIKES'S  HYDROMETER,  WERE  CALCULATED. 

BY    F.    G.    CARTF.K. 

The  Alcohol  Tables  "for  the  use  of  the  Appraisers' 
Department.  Calcutta  Customs  House,"  issued  1st  Sep- 
tember. 1SS0,  which  were  taken  originally  from  The 
Analyst,  Vol.  V.  (ls.so,  p.  42).  were  used  by  me  as  the  basis 
for  the  specific  gravities  of  spirits  of  varying  degrees  of 
proof-strengths  at  60:  F.  compared  with  the  sp.  gr.  of 
water  at  60  F.  In  these'  tables  the  sp.  gravity  of  spirit 
of  proof  streiisth  at  60°  F.  as  compared  with  the  sp. 
gravity  of  water  at  00°  F.  =0-9 198. 

Theso  sp.  gravities  at  60'  F.  compared  with  the  sp. 
gravity  of  water  at  603  F.  were  then  converted  into 
sp.  gravities  at  60' F.  compared  with  the  sp.  gravity  of 
water  at  62  F.  bv  multiplying  by  1-0001S2  (the  expansion 
of  water  from  60°  F.  to  62:  P.). 

Table  B  of  the  Spirits  Act  of  1880,  Oh.  24.  pp.  80  2. 
was  then  taken  as  giving  the  actual  sp.  gravities  of  liquids 
as  compared  with  the  sp.  gravity  of  water  at  62  F,  which 
Sikes's  hydrometers  constructed  to  fit  these  tables, 
whether  of  glass  or  of  brass,  should  givo  correctly  at 
62  F.  (the  corrected  tables  were  calculated  to  be  used 
with  hydrometers,  whether  of  glass  or  of  brass,  which 
should  be  constructed  to  indicate  correctly  at  62  P.  the 
sp.  gravities  of  Table  B.  as  compared  with  the  sp.  gravity 
of  water  at  623  F.). 

Tables  of  the  expansion  of  mixtures  of  water  and  alcohol 
in  proportions  ranging  from  water  to  absolute  alcohol  from 
60  P.  to  10O;  F.  and  contractions  from  60  P.  to  40s  F. 
were  then  prepared  for  calculating  variations  of  tempera- 
ture for  the  above  (para.  2)  sp.  gravities,  as  follows  : — 

Separate  coordinate  curves  were  made  for  70  F., 
85°  F.,  100°  F..  50"  F.,  and  4i>  F.  for  expansion  through- 
out the  whole  range  of  proof  strengths  at  these  tempera- 
tures from  the  formulae  of  Baumhauer,*  Recknagel,  Kopp 
and  others  (Castell-Evans's  Physjco-t  hemicai  Ta' 
Vbi  I)  and  data  derived  from  these  curves  were  tested 
against  hydrometer  determinations  of  various  strengths  and 
at  different  temperatures  compared  with  py  kilometer  weigh- 
ings of  the  same  samples  at  60  F.  I  then  completed 
expansion  tables,  from  which  tables  ..f  variations  of 
sp.  gravities  were  obtained  which  agreed  generally  more 
nearly,  perhaps,  with  Tralles-  Tables,  III.  and  IV.t  (p-  402 
of  Bavlev's  Chemists-  Pocket  Book)  than  with  the  tables 
by  Gilpin  and  Blagden,  by  Mendeleeff  and  others. 

'  After  calculating  the  various  sp.  gravities  as  above,  for 
the  final  step  of  fitting  them  at  all  temperatures  from 
40'  F.  to  100  F.  to  indications,  through  Table  B.  of 
hydrometers  (whether  of  glass  or  of  brass)  it  was  necessary 
to  consider  the  volume-expansion  and  volume-contraction 
of  glass  and  brass  from  62    F.  to  100J  F.,  and  from  62    r . 


•  In  Baumhauer's  coefficients  (p.  162  of  Castell-Evana,  Vol  I  ) 
there  is  a  misprint  in  the  lirst  coefficient  of   033981   ior  -031981. 

t  Tralles'  Table  IV.  should  read  "  to  be  added  '  where  "  to  be 
subtracted  "  is  printed  and  "  to  be  subtracted  "  where  "  to  be 
added  "  is  printed. 
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lo  40°  F.  For  this,  coefficients  of  linear  expansion  for 
for  1°  C.  were  taken  from  p.  284  of  Deschanel,  Part 
IL,  Heat,  namely,  for  glass  for  1°  C.  0000008116,  for 
brass  0.00001878  "  These  were  multiplied  by  3  for  cubical 
expansion  and  by  §  to  apply  them  to  degrees  Fahrenheit. 

A  table  of  differences  of  sp.  gravities  for  each  degree  of 
temperature  from  40  p.  to  100°  F.  (excepting  62°  F.),  of 
which  the  following  is  a  short  summary,  was  then  made, 
and  from  this  table  the  necessary  adjustments  were  made 
before  the  specific  gravities  were  finally  fitted  to  hydro- 
meterindications.   through   Table   B. 

Having  prepared  all  the  preliminary  data,  on  the  above 
lines,  the  work  was  then  taken  in  hand  systematically. 


For  50°  F . 

Contraction  of  Proof-spirit  from  60°  F.  to  50°  F.  ■ 


sp.  gr.  of 


Proof-spirit 
Aq.  62°  F. 


at  50°F.= 


n  [ii<i!>r>; 
0-99536 


=  0-99536  approx. 
0924255 


For  contraction  of  the  hydrometer  from  62°  F.  to  50°  F., 

if  for  glass  instruments  subtract  000016 

if  for  brass  instruments  subtract  0000375 
The  hydrometer-indication  required,  therefore,  is  that  hydrometer- 
j n<  1 1 i;tt i. -r.  in  Tiihlc   h  which  corresponds. 
if  for  glass  instruments,  to  a  sp.  gr.  of  0-924255 — 000016  =  0-9241 

approx. 
if  for  brass  instruments,  to  a  sp.  gr.  of  0  924255 — 000037  =  0  9239 
that  is.  for  glass  hydrometers,  an  hydrometer-indication  61-2 
and   for   brass   hydrometers,   an   hydrometer-indication      61-1 


To  be  subtracted. 


To  be  added. 


For  glass  instruments 
For  brass  do. 


40=  F. 

iiihi; 
in  1069 


45°  F.       50°  F.       55°  F. 
•00023  I    -00016       -0001 
■00053  I    -000375     -00022 


62°  F. 


70°  F.        75°  F. 
•0001     '     000176 
•00025        0004 


80°  F. 

■00024 
■00056 


85°  F. 

■0003 

■00072 


90°  F. 
•00038 
■00088 


95°  F. 

001145 
■00104 


100°  F. 
■00051 
0012 


The  following  example  will  perhaps  best  make  clear  the 
above  notes  and  demonstrate  the  essential  system  upon 
which  the  whole  was  elaborated. 


Proof-spirit  at  85°  F .  and  at  50°  F. 


Data.  Sp.  gr.  j-j 
Sp.  gr 


60°  F- 


Aq.  62^  F 


-p  =0-9198  ("  The   Analyst,"  loc.  cit.). 


=  0-9198  -1-000182  =  0-919967 


As  it  Had  been  decided  for  the  future  to  use  glass  hydro- 
meters only  in  India,  tables  for  glass  instruments  were 
alone  elaborated,  but  I  made  a  table  of  proof -degree  differ- 
ences for  using  or  adapting  these  tables  to  brass  instru- 
ments, of  which  the  following  is  a  summary. 

Notk. — Where  the  -f-  sign  is  shown  these  differences 
are  to  be  added  to,  and  where  a  —  sign  to  be  subtracted 
from,*  net  proof-strength  found  in  the  tables  for  glass 
hydrometers. 


Temperatures  F.1 


40°  to 
45° 


45°  to 
50° 


50°  to 
55° 


55°  to 

62° 


62°  to 
70° 


70°  to  i    75°  to      80°  to 
75°  80°  85° 


85°  to 
90° 


90°  to 
95° 


95°  to 
100° 


Differences  in  sp.  gr.  between 
glass  and  brass 


•00034   ,    -00025 


■00016      -0007 


•00008 


•00017 


■00026  !     00035 


•00044 


•00053 


■00062 


Hydrometer  indications. 


degrees. 


pf. 

degrees. 


pf. 
degrees. 


pf. 

degrees. 


pf. 

degrees. 


pf.  pf. 

degrees,    degrees. 


degrees. 


pf. 
degrees. 


pf- 
degrees. 


pf. 
degree! 


A  0 
A  10 

0 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 


to  A  10 

„  A  20 

„       5   .. 

„     10   . 

„     15   . 

„     20   . 

„     25   . 

„     30   . 

„     35   . 

„     40    . 

„     4.5    . 

„    50  . 

„     55   . 

„     60   . 

„     65   . 

„     70   . 

„     75   . 

„     80   . 

„     85   . 

„     90   . 

„     95   . 

„  100   . 

—015 

—015 

—0-15 

—0-15 

—0-2 

—0-2 

—0-2 

—0-2 

—0-2 

—0-2 

—0-25 

—0-25 

—0-25 

—0-25 

—0-3 

—0-3 

—0-35 

— IJ-4 

— 0-5 

— 0-7 

—0-6 

—0-45 


—01 

—01 

—01 

—01 

—015 

—015 

—015 

—015 

—015 

—015 

— 015 

—0-2 

—0-2 

—0-2 

—0-2 

—0-2 

—0-25 

—0-3 

—04 

—0-5 

—0-45 

—0-35 


—0-05 

—005 

—005 

—01 

—01 

—01 

—01 

—01 

—0  1 

—01 

—01 

—01 

—0-1 

—015 

—015 

—01 5 

— 01 5 

—0-2 

— U-25 

—0-3 

—0-25 

—0-2 


nil 
—005 
— O05 
—005 
—005 
— 005 
—0  05 
—005 
—005 
—005 
—005 
—005 
—005 
— 005 
—0-05 
—005 
—005 
—0-1 
—01 
—01 
—01 
—01 


nil 
+  005 
+  005 
+  005 
+  0-05 
+  005 
+  005 
+  005 
+  005 
+  005 
+  005 
+  005 
+  005 
+  005 
+  005 
+  0-1 
+  01 
+  01 
+  0-1 
+  01 
+  01 
+  01 


+  005 

+  01 

+  015 

+  0-2 

+  0-25 

+0-3 

+  005 

+  0-1 

+  015 

+  0-2 

+  0-25 

+0-3 

+  01 

+  015 

+  0-2 

+  0-25 

+  0-3 

+0-35 

+01 

+015 

+  0-2 

+  0-25 

+  0-3 

+0-J5 

+  01 

+  0-15 

+  0-2 

+  0-25 

+  0-3 

+  0-4 

+  01 

+  0-15 

+  0-2 

+  0-3 

+  0-35 

+  04 

+01 

+  015 

+  0-2 

+  0-3 

+  0-35 

+0-4 

+0-1 

+  015 

+  0-25 

+  0-3 

+  0-35 

+  04 

+  01 

+  015 

+  0-25 

+  0-3 

+  0-35 

+  0-4". 

+  01 

+  0-2 

+  0-25 

+  0-3 

+  0-35 

+0-45 

+  0-1 

+  0-2 

+  0-25 

+  0-35 

+  0-4 

+  ii  5 

+  015 

+  0-2 

+  0-25 

+  0-35 

+  0-4 

+0-5 

+015 

+  0-2 

+  0-25 

+  0-35 

+  0-4 

+  0-5 

+  0-15 

+  0-2 

+  0-3 

+  0-35 

+  0-45 

+0-55 

+  015 

+  0-25 

+  0-35 

+  0-4 

+  0-5 

+0-6 

+  015 

+0-25 

+  0-35 

+  0-4 

+  0-5 

+0-6 

+  015 

+  0-3 

+  0-4 

+  0-5 

+  0-6 

+  0-7 

+  0-2 

+  0-3 

+  0-45 

+  0-55 

+  0-6 

+0-7 

+  0-25 

+  0-35 

+  0-5 

+  0-6 

+  0-7 

+0-8 

+0-3 

+  0-4 

+  0-55 

+  0-6 

+  0-7 

+0-8 

+  0-25 

+  0-35 

+  0-45 

+  0-6 

+  0-7 

+  0-2 

+  0-35 

+  0-45 

+  0-55 

+0-7 

+0-85 

For  85°  F. 

Expansion  of  Proof-spirit  from  60°  F.   to  85°  F.  =  10125     approx. 


sp.  gr.  of  ?r"l"-I"nt 
Aq.  62°  F. 


at  85°  F. 


0-919967 
1:0125 


=  0  9086  nearly. 


For  expansion  of  the  hydrometer  from  62°  F.  to  85°  F. 
if  for  glass  instruments  add  00003  to  the  above, 
if  for  brass  instruments  add  00007  to  the  above. 

The  hydrometer-indication  required,  therefore,  is  that  hydrometer- 
indication  in  Table  B  which  corresponds, 

if  for  glass  instruments,  to  a  sp.  gr.  of  0-9086  +  00003  =  0  9080 
if  for  brass  instruments,  to  a  sp.  gr.  of  0-9086 +  0-0007  =  0-9093^ 
that  is,  for  glass  hydrometers,  an  hydrometer-indication  =  53-l 
and    for    brass    hydrometers,    an    hydrometer-indication  =  53-3 


A    RAPID    AND    ACCURATE    METHOD   FOR   TH 
DETERMINATION    OF    CARBON   IN  . 
IRON    AND    ITS   ALLOYS. 

BY    DR.    ERNST    SZASZ,    DIOSGYOR,    HTTUOARV. 

Recently  I  described  in  a  German  journal  (-Z.  ange> 
Chem.,  1913,  L,  281)  a  method  for  the  gas-volum. n 
determination  of  carbon  in  iron  by  dry  combustion,  whic 


*  By   "  net   proof-strengths "   is   meant  that  e.a.   60°  U-P- 
40°  "  net  proof  strength,"  25°  u.p.  is  75°  "  net  proof  strength 
and  40"  o.p.  is  140°  "  net  proof-strength." 
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was    quicker    and    rimplur    than    the    methods    hitherto 
ampjoyed,  yet  gave  equally  accurate  results. 

h  was  bawd  on  the  following  facts  and  considerations  : 
It  steel  turnings  l>e  heated  in  a  current  of  oxygen,  very 
vigorous  absorption  ol  the  gas  occurs  at  a  definite 
temperature.  The  Bow  of  mis  through  the  wash 
mg  bottle  connected  with  the  ml<-<  end  of  the 
combustion  tube  becomes  much  more  rapid,  whilst 
that  through  the  washing  bottle  connected  with 
the  outlet  >-ml  almost  ceases.  This  is  frequently 
!  to  as  the  "suction  |>oriod."  If  iron 
turnings  be  healed  in  a  combustion  apparatus 
tilled  with  oxygen  and  a  slow  current  of  oxygen 
passed  through  the  apparatus  only  after  the  "  suet  ion 
period"  is  reached,  the  oxygen  in  the  apparatus, 
and  that  entering  at  first — so  far  as  it  is  not 
utilised  in  forming  carbon  dioxide-  will  all  com- 
bine with  the  iron  until  the  latter  is  completely 
converted  into  oxide.  The  oxvgen  entering  stib- 
i'lv  will  serve  merely  to  displace  the  carbon 
and  carry  it  forward.  e.g.,  into  a  gas-burette, 
tin-  quantity  required  for  this  purpose  being  less 
the  smaller  the  size  of  the  combustion  apparatus 
With  a  combustion  apparatus  of  suitable  dimen- 
sions it  is  possible  to  work  safely  with  a  gas  burette 
bwsing  a  bulb  of  150  c.c.  capacity  and  a 
tube  with  .">0  c.c.  scale  divisions,  (are  must  be  taken 
that  during  the  heating-up  period  the  gases  present  in  the 
combustion  apparatus,  which  usually  contain  carbon 
long  before  the  suction  period  is  reached  (Bauer- 
Deiss,  "  Prubenahme  u.  Analyst  von  Eisen  und  Stahl," 
page  124,  footnote),  do  not  find  their  way  into  the  soda- 
lime  tube  used  for  purifying  the  current  of  oxygen.     This 


may    he   connected    directly    with    the   source   of   current, 
and  gives  the  sain,-  service  as  the  much   noire  MperjaiT* 
and    complicated    arrangements    hitherto    usisl    (,.r 
combust  ions. 


The  combustion  apparatus  is  shown  diagrammatically  in 
Fig.  I.  In  the  porcelain  tube.  A.  closed  at  one  end,  is 
another  porcelain  tube.  B,  open  at  both  ends,  the  two 
being  connected  together  by  a  double  stuffing-box  of  metal. 
The  joint  is  made  tight  by  two  rubber  rings  protected  from 
heat  by  a  water-cooling  arrangement  fixed  to  the  stuffing- 
box.     The  path  of  the  gas  is  indicated  by  arrows.     The 


no.  II. 


is  easily  prevented  by  a  trap  containing  sulphuric  acid  or 
mercury.  Also,  the  gas-inlet  and  outlet  tubes  must,  of 
be  as  narrow-  as  possible. 
In  the  communication  referred  to  above  I  described 
»n  apparatus  which  was  heated  by  a  blast-lamp  and  in 
which  a  platinum  container  was  used  for  the  iron,  and 
mercury  as  scaling  liquid  in  the  gas-burette.  I  have  since 
ndeavouring  to  simplify  the  apparatus,  and  have 
succeeded  in  devising  a  mediried  form  which  should  meet 
all  requirements.  In  this  new  apparatus  the  simple  electric 
crucible  furnace1 — the  cheapest,  and  perhaps  the  most 
durable,  of  all  types  of  laboratory  furnace — is  used. 
This  furnace,  already  fairly  widely  employed  for  other 
purposes,  requires  neither  an  interposed  resistance  nor  a 
galvanometer,    thermoelement    and    ampere-meter,    but 


tubes  are  glazed  only  on  the  outside,  and  the  portion  of  the 
annular  intermediate  space  which  comes  within  the  furnace, 
is  filled  with  a  mixture  of  cobalt  oxide  and  fireclay.* 


*  The    necessity    for    an   oxygen-carrier   in  the  determination 
of  carbon  bv   combustion   has   not   been   definitely    established. 
According  to  mv  experience   an   oxygen-carrier   i-    unneci 
when    oxvgen    is    introduced    in    excess    continuously    during 
the  suction  period  (see.   for   instance.    Fleming's    procedure,   Iron 
Age.   Jan.    2,    1913,    97;     Jan.    1.    l'.'U.   84).      If.   however,    BO 
precautions  be  taken  to  ensure  this,  or  if— as  bn  the  gas-volm 
process — oxygen  is  not  introduced  in  excess  during  the  suction 
period,  then  carbon  monoxide  may  be  formed,  and  the  use  of  an 
exvgen-carrier  is  necessary.    Cobalt  oxide  is  a  suitable  material, 
by  reason  of  its  infusibihtv.  but  as  it  easily  falls  t<>  powder 
mixed  with  about  an  equal  volume  of  fireclay  of  from  2S-  to  40-mesn 
size. 
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The  glazed  tube,  A,  is  prevented  from  adhering  to  the 
wall  of  the  furnace  by  plugs  of  asbestos  pulp.  The  boat, 
S.  is  of  suitable  capacity  for  taking  2 — 2i  grms.  of  steel 
turnings. 

The  whole  apparatus  is  shown  diagrammaticallv  in 
Fig.  II.  Oxygen  passes  first  through  the  tube,  K,  con- 
taining platinised  asbestos,  copper  oxide,  or  the  like, 
and  heated  by  a  gas  burner  or  electrically,*  then  through 
a  thick-walled  rubber  tube,  into  the  combustion  apparatus 
described  above,  and  here,"  together  with  the  furnace, 
indicated  by  T.  The  combustion  gases  flow  first  through 
a  glass  capillary,  then  over  solid  chromic  acid  to  retain  any 
sulphur  dioxide,  and  through  a  connecting  piece  of  rubber 
tubing  and  a  water-cooler,  to  the  gas-burette.  A  thick 
metal  wire  is  placed  in  the  water-cooler  to  increase  the 
cooling  action.  Dilute  sulphuric  acid  (1  :  10)  proved  to  be 
the  best  substitute  for  mercury  as  sealing  liquid  in  the 
gas-burette.  The  cooling  water  takes  the  path  indicated 
in  the  figure  and  then  flows  under  the  work-bench  to  feed 
the  gas-holder  fixed  there. 

The  gas-holder  (see  Fig.  III.)  is  arranged  to  supply  a 
current  of  oxygen  of  constant  low  pressure.  The  overflow 
tube,   movable   up  and  down,   allows  of  the  withdrawal 


HjO 


FIG.  III. 


of  the  gas  under  any  convenient  constant  pressure.  In 
the  present  case  it  is  adjusted  so  that,  with  the  pinch- 
cock,  Q,  fully  open  and  the  tap,  I,  in  position  o,  1 — 2 
bubbles  of  oxygen  per  second  pass  through  the  sulphuric 
acid  in  the  trap,  R.  This  is  the  ease  when  the  difference 
of  level  marked.  A,  is  about  4 — 5  ins.  A  steel  cylinder, 
with  a  reducing  valve,  might  be  used,  but  the  gas-holder 
is  simple  and  quite  reliable  and  possesses  advantages 
in  many  respects. 

In  the  combustion  apparatus  described,  the  temperature 
is,  of  course,  not  quite  uniform.  For  example,  one  hour 
after  turning  on  the  current,  I  have  found  repeatedly  at 
the  inner  end  of  the  tube  a  temperature  of  1070= — 1110  (.'.. 
but  about  100"  C.  lower  at  the  outer  end.  This  fall  of 
temperature  is  of  no  consequence  in  the  gravimetric  process, 
for  if  the  soda-lime  tube  be  removed  5 — 10  mins.  after 
inserting  the  boat,  the  results  obtained  are  quite  satis- 
factory. In  the  gas-volumetric  method,  on  the  other 
hand,  the  success  of  the  method  depends  upon  attaining 
complete  combustion  in  a  definite,  much  shorter,  period  ; 
to  effect  this  the  reaction  velocity  must  be  accelerated  by 
addition  of  an  oxidising  agent.  I  use  a  mixture  of  equal 
volumes    of    powdered    copper    oxide    and    commercial 

•  The  oxygen  from  steel  cylinders  occasionally  contains  con- 
siderable quantities  of  carbon  monoxide  or  hydrocarbons,  and 
to  avoid  trouble  these  impurities  must  be  oxidised  by  passing  the 
oxgyen  over  incandescent  platinum  or  the  like,  and  the  carbon 
dioxide  formed  absorbed  by  soda-lime  (see  also  W.  J.  Keeler 
Iron  Age,  July  22,  1909,  260). 


alumina,  well  ignited  and  protected  from  atmospheric 
carbon  dioxide.  Addition  of  alumina  prevents  the 
unnecessarily  vigorous  reaction  which  occurs  with  copper 
oxide  alone,  and  which  would  necessitate  the  premature 
renewal  of  the  inner  tube  or  cleaning  it  with  acid.  If 
no  oxidising  agent  be  added,  but  the  process  carried 
out  otherwise  exactly  as  described,  the  results  obtained 
with  steel — according  to  the  composition  and  thickness 
of  the  turnings — are  sometimes  quite  accurate  but  some- 
times as  much  as  0-04%  (or  still  more  with  rapid  tool 
steels)  too  low.* 

The  method  of  working  is  as  follows  : — One  hour  before 
beginning  a  determination,  the  water  supply  is  turned  on, 
and  the  furnace  connected  in  the  current  circuit.  After 
the  time  mentioned  the  combustion  apparatus  has  acquired 
a  temperature  equilibrium  which  permits  of  analyses 
being  carried  out  successively  without  interruption. 
Shortly  before  proceeding  with  the  test,  the  whole  apparatus 
is  filled  up  to  tap,  I,  with  purified  oxygen,  and  this  tap  then 
turned  to  position  y.  The  barometric  pressure  is  noted. 
The  pinch-eock,  Q,  is  now  tightened  somewhat,  the  rubber 
stopper  withdrawn  from  the  tube,  B,  and  the  boat  with 
its  contents  quickly  pushed  in  until  it  is  in  the  position 
shown  in  Fig.  I.  The  rubber  stopper  is  then  immediately 
replaced,  and  the  pinch-cock,  Q,  opened  fully.  The 
gas-burette  is  now  filled  with  dilute  sulphuric  acid,  the 
levelling  bottle  placed  in  position,  and  the  tap,  I,  turned 
to  position,  jj.  After  two  minutes  have  elapsed,  that 
is  until  it  is  certain  that  the  "  suction  period  "  has  been 
attained, f  the  tap,  II,  is  opened,  and  gas  drawn  into 
the  measuring  burette.  The  gases  should  be  drawn 
over  for  at  leasts  2  mins.,  the  velocity  being  regulated 
simply  by  compressing  the  tube  leading  to  the  levelling 
bottle.  When  the  current  of  gas  is  stopped  (by  closing 
the  tap,  II),  the  liquid  in  the  burette  should  be  somewhere 
between  the  20  and  50  c.c.  marks,  according  to  the 
carbon  content  of  the  sample ;  tho  current  of  gas 
through  R  should  not  cease  during  this  period.  The 
volume  of  carbon  dioxide  formed  is  determined  in  the 
known  manner  by  absorption  in  an  Orsat  tube  (a 
thrice  repeated  treatment  suffices),  and  finally  the 
temperature  registered  by  the  thermometer  in  the  water- 
jacket  of  the  gas-burette  is  noted.  The  value  corres- 
ponding to  the  temperature  and  barometric  pressure  taken 
from  Table  I,  when  multiplied  by  the  number  of  c.c.  of 
carbon  dioxide  found,  gives  directly  the  carbon  content 
in  mgrms.  The  time  required  for  a  complete  determina- 
tion, without  any  haste,  is  thus :  waiting  period, 
2  mins.,  withdrawal  of  gases,  2 ;  three  absorptions 
and  2  readings  (allowing  £  min.  for  the  return  flow  of 
the  sealing  liquid),  3 ;  total,  7  mins.  The  calculation 
of  the  result  takes  but  a  few  seconds.  For  a  carbon 
content  of  0—2%,  1  grm.  ;  2 — 4%,  0-5  grm.,  and  4— 8%, 
0-25  grm.  of  sample  is  taken. 

In  Table  II.  results  obtained  by  the  chromic-sulphuric 
acid  method  (Corleis),  by  the  gravimetric  method  in 
a  current  of  oxygen,  and  by  the  new  gas- volumetric  method, 
are  compared.  The  results  are  not  specially  selected 
but  were  obtained  partly  by  me  and  partly  by  other 
workers  in  my  laboratory.  In  the  column  relating  to  th> 
gravimetric  method  the  results  marked  (A)  were  obtained 
when  the  sample  was  mixed  with  lead  chromate,  bismuth 
oxide,  or  copper  oxide  ;  those  marked  (B)  by  burning  the 
sample  either  alone  or  with  addition  of  ferric  oxide, 
alumina,  quartz  powder,  etc. 

In  carrying  out  the  gas-volumetric  process  it  should  bo 
noted  that  steel  can  be  burnt  in  the  form  of  tolerably 
thick  turnings ;  indeed  very  light,  "  loose "'  turnings, 
which  might  project  from  the  boat,  should  be  avoided 
It  is  not  necessary  to  mix  the  turnings  and  tho  oxidising 
agent  by  shaking  together  in  the    weighing    bottle  ;    the 


•  To  ensure  complete  combustion  of  1  grm.  of  steel  turnings 

without  addition  of  an  oxidising  agent,  in  1 — 2  min-..  an  uniform 
temperature  of  about   1150°  C.  over  the  whole  of  the  boat 
necessary.     This  is  attainable,  at  present,  only  in  large  furnace- 
with  costly  auxiliary  apparatus. 

t  A  longer  period  of  waiting  though  not  necessary  is  not  injurious 
but  shnrtening  the  period  may  easily  lead  to  low  results.  However 
even  with  metal  of  only  moderate  carbon  content,  the  beginnmi. 
of  combustion  may  be  detected  by  the  second  return  movcmcir 
of  the  sulphuric  acid  in  the  trap,  R. 
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mixture  of  copper  oxide  ami  alumina  may  !><•  Bpread  over 
the  turnings  in  the  weighing  bottle  and  the  whole  distributed 
(airlv  uniformly  when  introduced  into  the  boat.  Turnings 
.mil  oxidising  agent  should  I"-  in  tho  proportion  ol  from 
1:1  to  I  :  2.  l*ig  irons  and  iron  alloys  (including  rapid 
tool  iteels)  arc  dealt  with  in  a  similar  manner,  but  n  larger 
quantity  of  oxidising  agent  (corresponding  to  the 
,.i|i.nit\  .'I  tho  bout)  is  used.  Only  in  the  case  of 
illoys  is  it  preferable  to  mix  the  oxidising 
agent  with  the  Bample  b\  shaking  together  in  tho  weighing 
bottle.  Moreover  these  alloys  are  pulverised  more  nnel\ 
the  higher  their  manganese  content.  In  the  case  ol 
molybdenum  steels,  in  order  to  ii\.  as  far  as  possible,  tho 
molybdenum  trioxide  formed,  which  is  troublesome  on 
account  of  its  volatility,  the  sample  ;s  spread  over  the 
bottom  uf  the  1  •■  >;it  and  covered  with  a  thick  layer  of 
i  oxide  (without  alumina). 

In  Table  II.  there  is  no  reference  to  ferrochrome.  1 
h.iw  determined  the  carbon  content  of  tins  material  quito 
torilv  by  the  gas-volumetric  method  by  "sill",  n 
[ornaoc  provided  with  an  interposed  resistance  and 
with  a  pyrometric  measuring  arrangement.  The  finely 
powdered  ferrochrome  was  mixed  with  twice  its  weight 
•  •(  fine-steel  turnings  of  known  carbon  content  and  placed 
between  two  layers  of  copper  oxide  in  th<-  boat.  The 
furnace  was  kept  at  about  1200°  (.'.,  and  after  a  waiting 
period  of  ;i  nuns.,  gas  was  drawn  over  for  a  period  of 
4} — 5  mins.  Attempts  to  burn  ferrochrome  in  the  crucible 
furnace  as  described  above,   or   by  a  similar  procedure. 


failed,  the  results  being  too  low.     Indeed  with  the  ■ 
siderably   lower  and   leu   uniform   tempoi  inod 

» ii  li  the  crucible  fui  twee, 

showed,  to  prolong  undulj  (over  8  mine.)  the  period  during 
which  gas  i  -  drawn  ovi  i  rod  it  th<  n  undoubtedly  much 
simpler  to  use  th  i  u  trie  method,  which  can  be  carried 
out   in  the  usual   manner  alter  att  ■  and 

purifying   train   to  i  In-  tap,    I.    one  adi  tho 

costly  apparatus  previously  mentioned,  as  tpared  with 

the  orucible  furnace,  is  thai  il  is  possible  therewith  to 
tin-  gas- volumetric  method  with  ferra 
other  alloys  rarely  encountered.     Anothet    adi 
thai  ni  1 1"'  oombustion  ol  ateel,  pig  iron,  etc,  no  waiting 
period  of  2  mins.  is  necessary,  but  one  can  begin  to  dt 
over  the  gas  immediately  after  introdu 
furnace  heated  to   1150   C,  bo  thai   instead  oi  7  mins., 
only  S  mins.  are  required  for  a  determination.     A  third 
advantage  is  thai  Bteel  can  be  burnt  without  addition  of 
an    oxidising    agent.     Against    these    are    the    following 
advantages  of  the  crucible    furnace:     (1)  The    coel    of 
installation  and  the  working  expenses  are  very  much  i 
(2)  It  requires  no  supervision  (a  point  of  special  import  .ue<- 
in   apparatus   installed   alongside   Bmelting    furnaces   for 
control   purposes).     (:i)  The   number  of  porcelain  tubes 
used  up  is  less,  as  only  the  inner  tube  sutlers,  and  this 
can  easily  be  cleaned  (with  aqua  regia)  or  replaced.     (4) 
Less  space  is  required.      (■">)  It  is  less  liable  to  injury. 

For  the  gravimetric  process  the  more  expensive  apparatus 
offers  no  advantages. 

Both  the  method  and  apparatus  are  patented. 
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Prizes. 

THE  IRON  AND  STEEL  INSTITUTE. 
Hadfield  Research  Prize. 

A  Research  Prize  of  the  value  of  £200  has  been  placed 
by  Sir  Robert  A.  Hadfield.  F.R.S.,  Past  President,  at  the 
disposal  of  the  Council  of  the  Iron  and  Steel  Institute, 
to  be  awarded  by  the  Council  to  the  author  of  the  best 
contribution  to  the  publications  of  the  Institute  on  the 
subject  of  the  Different  Forms  or  Combinations  of  Carbon 
in  Iron,  Steel,  and  Alloys  of  Iron  with  other  Elements. 
Competition  for  the  Piiz.e  is  open  to  metallurgists,  chemists 
and  others  interested  in  Metallurgy,  and  it  is  proposed 
that  the  Prize  shall  be  awarded  at  the  Annual  Meeting 
of  the  Institute  in  May.  1916,  for  the  best  paper  presented 
before  February  1st,  1916.  Sir  Robert  Hadfield  is  also 
prepared  to  offer  a  second  prize  for  the  paper  next  in 
merit  to  the  one  which  gains  the  first  prize  provided  it  is 
adjudged  to  be  a  really  meritorious  paper. 

It  is  not  desired  to  limit  the  scope  of  the  research  too 
closely,  but  it  is  suggested  that  the  work  should  be  in 
continuation  of,  or  based  upon,  the  work  of  previous 
investigators,  such  .  as  .lullien,  Abel,  Midler.  Ledebur, 
T.  Sterry  Hunt,  Akerman.  Arnold,  E.  D.  Campbell, 
Hogg,  Parrv  and  others. 


The  object  of  the  Research  Prize  is  to  stimulate  the 
study  of  carbides  in  iron  and  iron  alloys  generally,  also 
with  a  view  to  discovering  the  best  method  of  determining 
the  forms  and  combinations  in  which  carbon  occurs  in 
iron  and  steel.  These  carbides  are  now  spoken  of  by 
metallurgists  in  a  general  way,  as  sub-carbides,  carbides, 
or  double  carbides.  It  is  very  desirable  to  define  the 
composition  of  these  more  accurately  and  to  ascertain 
whether  other  carbides  exist  which  have  hitherto  not  been 
identified. 

The  study  of  the  molecular  constitution  of  the  carbides 
will  also  fall  within  the  range  of  the  investigation  and, 
in  this  connection,  attention  may  be  directed  to  previous 
researches  on  particular  combinations  of  carbon  or 
forms  of  carbide.  For  instance,  it  would  be  of  interest  to 
determine  whether  the  ordinary  carbide  is  Fe3C.  Fe,C., 
or  some  other  combination.  H  so,  what  is  its  nature  and 
molecular  constitution  ? 

The  foregoing  is  a  general  direction  which  should  guide 
intending  participants  in  this  research.  It  is  hoped  that 
the  results  obtained  will  throw  much  light  on  the  cause 
of  hardness  of  steel,  also  on  the  nature  and  form  of  carbon 
combinations  with  iron  and  its  alloys. 

Intending  competitors  should  communicate  in  the  first 
place,  with  Mr.  G.  C.  Lloyd,  Secretary  of  the  Iron  and 
Steel  Institute,  28  Victoria  Street,  London,  S.W.,  from 
whom  further  information  mav  be  obtained. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  bv  remitting  as  follows  : — 

English.— &d.  each,  to  the  Comptroller  of  the  Patent  Office,  W.     Temple  Franks,  Esq.,  Southampton  Buildings,  Chancery  L»ne 

London,  W.C. 
United  Slates. — Is.  each,  to  the  Secretary  of  the  Society. 
French.— 1   fr.   05   c.  each,   as  follows  ;    Patents   dated   1902  to   1907   inclusive.    Belin  et  Cie.,  56.   Rue   des  Francs   Bonrgeoif 

Paris    3e.) ;    Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
German. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 
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Heat  insulation  for  refrigerating  rooms.     W.  M.  Thornton. 

Engineering,  1914,  98,  375 — 376. 
Slagwool,  cork  (built  up  in  half -inch  cubes  into  slabs  and 
heated  under  pressure  until  it  darkened  and  formed  a  co- 
herent mass),  granulated  cork,  and  charcoal  in  small  lumps. 
were  investigated.  In  the  first  series  of  tests  the  material 
was  packed  round  an  electric  heater  in  the  middle  of  a 
galvanised  iron  box  immersed  in  a  large  volume  of  water. 
Temperature-equilibrium  was  reached  in  3 — 5  days,  as 
shown  by  one  thermometer  close  to  the  heater  and  another 
in  the  water.  The  order  of  conductivity  was  as  given 
above,  the  slagwool  being  the  most  effici  nt  insulator. 
In  the  second  series  of  tests,  in  which  the  loss 
of  weight  of  ice  contained  in  a  box  jacketed  with  the 
material  was  used  to  determine  its  conductivity,  the  order 
was  changed  to  cork  (slab),  slag  wool,  charcoal.  Hence, 
slagwool  is  best  for  high  temperatures,  as  for  boilers, 
and  baked  cork  slabs  for  rooms  the  external  temperature 
of  which  may  vary  from  0:  to  24:  C. — 0.  E.  M. 

Patknts. 

Raising  or  forcing  liquid*  ;    Method*  of  am!  apparatus  for 

.     H.  A.  Humphrey.  London,  and  W.  J.  RusdelL 

Wolverhampton.     Eng.'Pat.  19,169,  Aug.  23,  1913. 

A  liquid  under  high  pressure  enters  the  high-pressure 
chamber,  7,  through  the  pipe.  1,  closes  the  valve.  4,  and 
rises  in  the  conical  reservoir.  2,  until  it  reaches  the  level, 
c,  c,  when  the  float.  0,  lifts  the  valve.  The  high-pressure 
liquid  then  enters  the  chamber,  8,  drives  forward  the 
liquid  in  the  long  main,  9,  and  delivers  some  of  it  into  the 
high-level  reservoir  at  6,  b.  The  high-pressure  liquid  flows 
through  the  valve,  4,  faster  than  it  enters  at  1,  and  con- 
sequently the  level,  c,  c,  in  the  reservoir,  2,  falls,  allowing 
the  valve,  4,  to  close.     However  the  liquid  in  the  pipe,  9, 


continues  to  move  forward  owing  to  the  momentum  il 
has  gained  and  produces  a  diminution  of  pressure  in  thi 
chamber,  8,  which  causes  the  valve,  3,  to  open  and  liquit 


v£? 


from  the  low-level  reservoir,  a,  o,  enters  the  chamber, 
through  the  pipe,  10,  and  follows  the  mass  of  liquid 
the  long  pipe,  9.     As  soon  as  the  level  of  the  liquid  in 
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rim  again  to  the  line  e,  ••.  the  operation  is  repeated.  The 
changes  of  pressure  head  produced  by  a  "  Humphrey  " 
pump  may  be  utilised  t..  -^ 1 1 j > pi v-  and  control  the  admission 
df  the  high-pressure  liquid  to  the  chamber,  8.  Air 
chambers,  II. and  12,  arc  provided  to  steady  the  flow. 

"  — W.  Hi  . 

furnaces.     A.  E.  Swan.  Derbv,  and  G.  W.  Parker, Matlock. 
Eng.  Pat.  24.403.  (i.i.  28,   1913. 

Air  is  led  bo  the  rear  portion  of  a  furnace  through  a  number 
of  ducts  which  pass  longitudinally  through  the  bridge, 
t. •riiim.it.'  at  the  rear  end  and  are  connected  with  a 
transverse  air-supply  channel  extending  across  the  front 
be  bridge. — W.  11.  C. 


C.     t.     Priest,     Normanby, 
25,995,   Nov.   13,   1913. 


Furnace*  ;       Qas  fired 

Vorks.     Kng.  Pat. 

Xati  k.u.  draught  coal-tired  furnaces  are  made  suitable 
fur  direct  gas-firing  by  means  of  a  horizontal  elbow-pipe 
through  the  ash-pit  door  opening.  The  niter  end  of 
the  pipe  has  a  vertical  bracket  across  it.  supporting  the 
end  of  a  steam  pipe  concentric  with  the  elbow-pipe, 
Shutters  with  openings  of  different  sizes  may  he  placed 
at  the  outlet  of  the  elbow  pipe  to  vary  the  quantity  of  ail 
introduced  and  hence  the  quality  of  gas  produced.  Tho 
hed  of  fuel  is  supported  on  fire-bars  just  within  and  above 
the  ash-pit  door.  A  passage  for  superheated  air  for  the 
eombustion  of  the  gas  is  provided  in  the  crown  of  the  pro- 
duoer  chamber,  the  supply  of  air  being  controlled  by  a 
movable  plate  at  the  entrance. — \V.  F.  F. 

Automatically     controlling     the     proportionate     admixture 

of  tiro  or  mori  liquids  .     Method  and  apparatus  for . 

B.  BramweU,  Belfast.      Eng.  Pat.  7324.  March  23,  1914. 

The  variation  in  the  difference  of  pressure  produced  by 
variations  in  the  flow  of  one  of  the  liquids  through  a 
VYntun  tube  is  utilised  to  control  the  supply  of  the  other 
liquid.  Pipes  connected  upstream,  and  with  the  throat,  of 
the  Venturi  tube,  each  deliver  liquid  into  one  of  two 
balanced  vessels  suspended  at  either  end  of  a  cord  which 
passes  over  a  pulley.  The  vessels  have  small  holes  near 
the  bottom  so  that  they  never  become  full  and  overflow. 
The  oscillation  in  the  levels  of  these  vessels  due  to  the 
variation  in  the  rate  at  which  the  liquid  is  supplied  to  them 
from  tho  two  points  in  the  main  causes  the  shaft  on  which 
the  pulley  is  arranged  to  rotate  and  to  wind  up  or  unwind 
I  cord  which  operates  a  valve  device  by  which  the  supply 
of  the  other  liquid  is  controlled. — W.  H.  C. 

Tanks ;      Manufacture     of .     W.     Guest,     Charlton, 

Kent,    and    H.    Lenox.    Ashtead,   Surrev.     Eng.    Pat. 
11,839,  May  13.  1914. 

To  strengthen  the  construction,  rolled  channel  or  U- 
sections  or  column  sections  are  interposed  between  the 
plates  and  at  the  corners  of  the  tank  which  is  built  up  of 
plates  bolted  together,  all  joints  being  on  the  outside. 

— W.  H.  C. 

voting :      Process    of .     C.     E.     Gray.     Eureka, 

nor    to    A.    Jensen.     Oakland,    C'al.     L'.S.      Pat. 
l.H'T.TM.  Aug.  18,  1914  ;    date  of  appl.,  Nov.  10,  1913. 

hoT  air  is  blown  through  a  funnel-shaped  chamber  to 
tonn  a  cyclonic  or  whirling  current  travelling  inwards 
towards  the  axis  of  the  chamber,  and  the  fluid  to  be  dried  is 
admitted  through  an  atomiser  in  the  axis  of  the  chamber 
so  as  to  travel  radially  outwards,  meeting  air  of  gradually 
decreasing  humidity  and  increasing  temperature. — A.  T.  L. 


1913. 


W.    R.    Files,    Providence,    R.I.     I'.S. 
•    date  of  appl.,  July  14, 


machine. 
1,109,977.  Sept.  8,   1!>14  : 


Tnt  exhaust  steam  from  a  seiies  of  steam-heated  rotary 

drying  cylinders  or  "  cans      is  passed  through  a  separator 

o  remote     any     entrained     liquid     and     then     into     a 

modifying"  "can"  or  cylinder  provided  with  suitable 

valves  for  controlling  its  temperature. — W.  H.  C. 


Drying-room.    C.    Hultgren,    Chioago,    III., 
Wenborne-Karpen    Dryer    Oo.     U.8.    Pal      1,110,788, 

Sept.    15,    191  I  :    dale  of  appl,  ti.l.   21,    I'M-' 

Aik  enters  the  inner  jacket,  2  (see  Bg  i,  through  tin 

17.  is.  which  are  provided  with  dampers;   paase   upwards 

over  the  pipes,  13,  24,  heated  bj   iteam  oi   bol   ;ai,  and 


enters  the  drying  chamber,  1.  at  the  top  through  the 
openings,  8.  It  then  passes  downwards  and  escapes  from 
the  bottom  of  the  chamber  through  the  passages,  21,  iuto 
the  outer  jacket,  3,  where  it  is  heated  by  contact  with  the 
metal  wall,  20.  thus  increasing  the  draught. — W.  H.  C 

Liquids  and  gases;    Apparatus  for  scrubbing  or  similarly 

treating .      B.     F.     B.     Sewell,     Washington.     D.I  . 

U.S.    Pat.    1,108,853,   Aug.    25,     1914;     date  of  appl., 
Oct.  21,  1910. 

A  column'  for  fractionating  or  for  scrubbing  gases  with 
liquids,  is  made  up  of  sections  carrying  pairs  of  superposed 
perforated  plates.  Tho  perforations  are  burred  and  the 
burrs  of  one  plate  of  each  pair  come  between  those  of  the 
other  and  form  a  number  of  liquid  seals.  A  finely  per- 
forated plate  is  submerged  in  the  liquid  in  order  to  distri- 
bute the  vapour  bubbles  passing  through  the  seals. — A.T.L. 

Bringing  liquids  and  gases  or  vapours  into  contact  with  each 

other;    Apparatus  for .     YV.  Fold,  Linz,  (ormanv; 

K.    E.    Markel.    administrator.     U.S.    Pat.    1,110,914, 
date  of  appl.,  July  18,  1914. 

Gas  enters  the  stationary  bell.  ''. 
through  the  pipe,  e,  and  is  forced 
through  the  liquid,  g,  in  an  atom- 
ised condition  by  the  rotation  of 
the  agitator,  d,  which  also  serves 
to  agitate  and  mix  the  liquid. 
— W.H.C. 


Refrigeration;     Process    of and    appa 

X.  H.  Hiller.  Carbondale,  Pa.  U.S.  Pat.  1.1' 
Sept.  8.  1914  :  date  of  appl.,  June  15,  1912. 
Compressed  gas  is  expanded  in  a  suitable  refrigeration 
plant  thereby  absorbing  heat.  Part  of  the  expanded  gas 
is  absorbed  directly  in  a  liquid  and  part  is  compressed  to 
a  higher  pressure  and  then  absorbed,  the  liquid  being  Gist 
saturated  at  the  lower  pressure  and  then  flowing  into 
another  absorber  where  it  is  saturated  at  the  higher 
pressure.  The  gas  is  subsequently  expelled  from  the 
liquid  by  heating  at  the  higher  pressure  and  passed  into 
the  expansion  chamber. — Y\ .  H.  C. 


Sept.   15,   1914  ; 


*7    -a. 

-,   \rTf: 

-V     ~7l 

\    - 

\V.    Mauss.   Johannesburg. 
1914.      Date    of    appl.. 


Separator  :    Centrifugal . 

U.S.   Pat.    1,111,600,   Sept. 

Dec.   17.   1912. 
See  Eng.  Pat.  27.113  of  1912  ;  this  J.,  1913,  702.— T.  F.  B. 
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[Oct.  31,  1914. 


Kiln.  C.  Hultgrcn,  Assignor  to  Wenborne-Karpen  Dryer 
Co..  Chicago.  U.S.  Pat.  1,110,787,  Sept.  15,  1914. 
Date  of  appl.,  Oct.  30,  1911. 

See  Eng.  Pat.  12,224  of  1912  ;  this  J.,  1913,  739.— T.  F.  B. 

Furnace  and  fuel-feeding  device  therefor.  C.  J.  Greensfcreet, 
Webster  Groves,  Mo.  U.S.  Pat.  1.110.920,  Sept.  15, 
191 t.     Date  of  appl..  Sept.  26.  1912. 

See  Eng.  Pat.  1515  of  1913  ;  this  J.,  1914,  635.— T.  F.  B. 

[Vacuum]  filter.  G.  Spenee,  Mexico.  U.S.  Pat.  1,111,275 
Sept.   22,   1914.     Date  of  appl.,  Aug.    16,   1913. 

See  Fr.  Pat.  461,346  of  1913  ;  this  J.,  1914,  187.— T.  F.  B. 
Filler.     Eng.  Pat.  22,709.     See  XIXa. 
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Coking  industry  ;    The  by-product ,  and  its  relation  to 

the  manufacture  of  iron  and  steel.  G.  S.  Cooper.  Iron 
and  Steel  Inst.,  1914.  [Advance  proof.]  Pp.  31.  (See 
also  this  J.,  1914,  410.) 
The  Koppers"  combination  oven  (/or.  cit.)  can  be  operated 
as  a  gas  oven  with  blast-furnace  gas  instead  of  with  pro- 
ducer gas,  and  by  consuming  all  available  blast-furnace 
gases  in  this  way,  a  maximum  amount  of  coke-oven  gas 
becomes  available  in  iron  and  steel  works  for  heating  open- 
hearth  furnaces  and  for  other  purposes.  The  coal  used 
for  coking  should  not  yield  on  distillation  more  than 
7 — 8%  H20  reckoned  on  the  dry  coal.  The  coking 
character  of  Scotch  coals  deteriorates  with  exposure.  The 
Koppers'  proccis  for  the  direct  recovery  of  ammonia  from 
coke  oven  gas  has  now  been  applied  for  the  first  time  to 
coal  gas  at  the  Budapest  gas-works.  The  crude  gas  is 
cooled  to  25°  G,  and  delivered  by  an  exhauster  to  the  tar 
extractor.  The  gas  is  then  reheated  to  50° — 60°  C.  and 
treated  with  sulphuric  acid  in  a  closed  saturator  from 
which  ammonium  sulphate  is  removed  continuously  by  an 
ejector  working  with  steam  or  compressed  air.  The  liquor 
from  the  cooler  and  tar  extractor  is  separated  from  tar 
and  distilled  with  lime,  the  gases  being  delivered  to  the  hot 
gas  entering  the  saturator.  The  gas  from  the  saturators 
is  cooled  and  scrubbed  with  creosote  oil  for  the  recovery  of 
benzene.  The  yield  of  benzene  from  coke-oven  gas  varies 
from  1 — li  galls,  in  South  Wales  to  2\ — 3  galls,  per  ton  of 
coal  carbonised  in  South  Yorkshire,  Derbyshire,  the 
Midlands,  and  Cumberland.  In  open-hearth  steel  furnaces 
the  durability  of  bulkheads  and  roofs  is  decreased  by 
8—10%,  and  that  of  the  chequer-work  increased  by  50% 
by  the  use  of  coke-oven  gas  (see  also  this  J.,  1913,  1013). 
At  Friedrich  Wilhelmshutte  the  consumption  of  coal  per 
ton  of  steel  was  reduced  from  31-8  to  14-9%. — A.  T.  L. 


Gas  retorts;   Manufacture  of .     German  and  English 

methods.     Times   Eng.    Suppl.,   Sept,    25,    1914,    109. 

While  German  retorts  are  hand-made,  English  manu- 
facturers generally  use  a  machine-press  by  which  the  clay 
is  forced  through  a  die  of  the  required  section  on  to  a  table 
which  descends  at  the  same  rate  as  the  ram.  Machines 
of  this  type  turn  out  400 — 500  ft.  length  of  retort  per 
day.  Hand-made  retorts  are  built  up  in  sections  of  about 
2  ft.  length  on  a  vertical  mandril,  each  section  being  left 
for  a  day  or  more  to  dry  until  it  will  bear  the  weight  of 
the  next  section  ;  or  the  clay  is  rammed  by  means  of  long- 
handled  spiked  punners  into  a  mould  consisting  of  an 
outer  casing  and  a  core.  Manufacturing  costs  are  about 
equal,  but  the  hand-made  retorts  are  more  durable. 
'•  Segmental "  retorts,  built  up  of  short  lengths  with 
tongued  and  grooved  joints,  are  more  expensive  to  instal, 
but  last  5  years  or  more,  as  compared  with  about  1200 
days  for  the  ordinary  moulded  retorts.     They  are  more 


flexible  when  unequally  heated,  and  leakage  at  the  joints 
owing  to  expansion  and  contraction  is  soon  stopped  by 
scurf.  The  arch  of  the  retort  is  made  of  highly  refractory 
siliceous  material,  whilst  the  shoulders  and  base  are  of 
Stourbridge  clay  which  resists  erosion  by  the  friction  of 
the  coke.  The  mouth-piece  is  attached  to  a  short  length 
of  moulded  retort  of  Stourbridge  clay,  which  is  not  injured 
by  liquor  falling  from  the  ascension  pipe. — A.  T.  L. 

Coal ;  Absorption  of  oxygen  by .     T.  F.  Winmill  and 

J.  I.  Graham.     Times  Eng.  Suppl.,  Sept.  25.  ]  14.     (See 
also  this  J.,  1913,  970.) 

Coal  from  the  Barnsley  beds,  dried  in  a  high  vacuum  over 
potash  and  calcium  chloride,  was  sealed  up  with  air  in 
flasks,  and  the  oxygen  absorbed  was  automatically  re- 
placed and  the  amount  thus  admitted  was  measured. 
The  total  amount  of  oxygen  absorbed  was  about  the 
same  as  in  the  experiments  with  undried  coal  in  a  current 
of  air  previously  described  (loc.  cit.)  but  the  rate  of  absorp- 
tion was  slower.  Even  at  low  temperatures  and  with 
finely  powdered  coal,  oxidation  did  not  cease  after  60  days, 
hence  weathering  before  stacking  is  not  an  effective  safe- 
guard against  spontaneous  ignition.  Rise  of  temperature 
from  30°  to  160°  C.  caused  quicker  oxidation  and  an 
increase  in  the  total  oxygen  absorbed,  especially  above 
100°  C.  Rise  of  temperature  was  checked  by  the  moisture 
in  the  coal,  since  at  80°  C.  all  the  heat  generated  by 
oxidation  was  required  to  evaporate  the  moisture,  amount- 
ing to  5%  of  the  coal.  Barnsley  Hards  and  Softs  are  both 
capable  of  firing  readily  under  certain  conditions,  but 
these  conditions  rarely  occur  in  small  stacks.  In  large 
stacks,  evaporation  of  water  may  assist  the  heating,  when 
for  example,  a  narrow  "  break  "  fills  gradually  with  coal- 
dust,  and  air  passing  through  it  becomes  charged  with 
water-vapour  which  heats  the  coal  on  which  it  condenses. 
This  warm  coal  later  comes  in  contact  with  air  .not  deprived 
of  its  oxygen  and  the  heating  is  carried  further  into  the 
"  break."— A.  T.  L. 

Tar;   Electrical  separation   of from   coal  gas.     A.  H 

White,  P.  B.  Rowley,  and  C.  K.  Wirth.  J.  Gas  Lighting, 
1914,  127,  719—721. 
After  leaving  the  Pelouze  and  Audouin  tar  separator, 
the  gas  was  passed  at  the  rate  of  24.000  cb.  ft.  per  hour 
through  an  inverted  U  of  8  in.  pipe  having  in  the  axis  of 
each  limb  a  squirrel-cage  electrode  of  sixteen  27-gauge 
steel  wires  strung  between  4  in.  iron  discs  5  ft.  8  in.  apart. 
A  potential  difference  of  20,000  volts  was  maintained 
between  the.  electrodes  (negative)  and  the  earthed  pipes ; 
about  0-2  kilowatt  per  hour  being  required.  The  removal 
of  tar,  as  shown  by  filtering  1  cb.  ft.  of  the  gas  through 
a  21  in.  circle  of  filter-paper,  was  complete.  Among  Hie 
advantages  claimed  for  the  method  are  the  possibility  of 
obtaining  clean  ammonia  liquor,  and  white  ammonium 
sulphate  direct  from  the  gas,  and  greater  ease  of  purifica- 
tion, as  tar  is  prevented  from  reaching  the  oxide. — 0.  E.  M. 

Flame  in  mixtures  of  methane  and  air  ;  The  velocities  of 

A.  Parker  and  A.  V.  Rhead.  ('hem.  Soc.  Trans.,  1914, 
105,  2150—2158. 
In  connection  with  the  study  of  firedamp  explosions  in 
mines,  the  authors  determined  the  velocity  of  flamo 
propagation  in  mixtures  of  pure  methane  and  air  in 
straight  horizontal  tubes  of  glass,  lead,  copper  and  iron, 
6-5  m.  long  and  about  2-5  cm.  diam.  The  tubes  were 
closed  at  one  end  and  the  gas  was  ignited  at  the  open  enc 
bv  a  spark.  The  progress  of  the  flame  was  recorded 
electrically  by  the  fusing  of  thin  strips  of  Wood's  alio} 
arranged  1  m.  apart  in  the  tubes.  The  flame  travelled  a 
a  constant  velocity  for  about  4  m..  then  oscillated  witl 
increased  velocity  of  propagation,  and  finally  attained  f 
constant  velocity  towards  the  end  of  the  tube.  Tin 
initial  velocity  varied  with  the  strength  of  the  mixtur. 
and  with  the  material  of  the  tube,  being  least  with  tube" 
having  a  hisrh  conductivity  for  heat.  The  maximal 
initial  velocity  was  70  cm.  per  sec.  with  a  mixture  c< 
taming  CHt  10%.  The  limits  of  inflammability  occurro 
with  CH,  4  5  and  131%  respectively.— A.  T.  L. 
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Sulphur  in  malar  tpirit* ;  Determination  of  — .  W.  A. 
Bradbury  and  P.  Owon.  Chom.  News,  1914,  110, 
163     165. 

mix t ii n-  of  carbon   bisulphide  or  bonzono  with 
Methylated  spirit   was   burned   in  a  wick  lamp  and  tho 

sulphur  dioxide  in  tin   | lints  absorbed  as  in  tin    Ri 

apparatus  (or  determining 
sulphur  in  coal  gas,  low 
results  were  obtained 

■omplete  combustion, 
tin  deficiency  vai  \  ins  from 
of  the  totnl 
sulphur.  With  the  appar- 
atus slum  ti  in  the  figure, 
thi'  deficiency  was  only 
about  6ti°0.  The  wick- 
burner  was  replaced  by  a 
carburettor.  C,  containing 
I"  •  .c.  of  the  benzene  or 
patrol  to  be  ti  sted  and  the 
mixture  from  the  carbur- 
ettor passed   to   an  atnios- 

■    burner,    I',    in    the 

I'd  tube  of  a  Referee 
apparatus,  the  lower  end 
of  the  trumpet  tube  I  i  ing 
sealed  in  water.  The  sul- 
phur dioxide  was  absorbed 
with  porhydrol  (a  concen- 
trated solution  of  hydrogen 

ride).  At  tlie  com- 
mencement of  a  deter- 
mination, taps.  1.  2,. and  :!. 
are  closed,  a  water-blower 
started  to  deliver  air  at  E, 

(he  pcrhydrol  solution 
allowd  to  How  down  the 
absorption  column.  Tap.  2,  is  then  opened,  allowing 
air  to  bubble  through  pure  benzene  or  petrol  in  tube, 
F,   ami    tap,    3,   is   adjusted   until    tho    burner    gives    a 


produoed   from    peal    a-  described   in   tin-   prior   patent 

(tins  .1..    1913,    B20).     Tin-    mixture   ii   oompraaaM   int.. 

blocks,  anil   heated   in  a  retort.      \V.  F.  F. 


ctnres ;  Surface  combuttion  <f  - -.  1'.  St. 
Q,  Kirke,  ami  Boneeourl  Burface  Combustion,  Ltd., 
London.     Eng.   Pat.  20,476,  Bent  In.  1913. 

Tun  mixture  of  fvni  ami  air  is  introdueod  into  tin-  com- 
bustion bed  in  tin-  manner  described  in  En  ,808 
ami  29,430  ..i  1909  ami  19,490  of  1912  (tins  .1..  1910, 
ills;;  I'M",.  936]  r  avoid  intense  local  heating  ami 
consequent  disintegration  of  the  refractor]  material 
at  the  points  of  impact  near  tin-  inlet,  the  combustion  bed 
may  he  formed  bj  a  layer  of  refractory  blocks  at  tin- 
base  of  the  1 

network  ol  channels  open  at  the  top.  Tin-  gas  inlet 
is  in  a  line  with  one  of  these  channels  so  t  hat  no  immediate 
impact  takes  place,  ami  the  bed  may  r..  .nil 

with  granular  refractory  material.  In  another  form 
(e.g.  a  bath  enamelling  furnace),  the  heating  ducts  may  be 
arranged  on  the  internal  surface  of  a  cylinder  at.d  in 
another  form  the  combustion  surface  may  be  within  tin- 
body  to  be  heated.—  \\ .  V.  V. 

Combustion;   Process  of  regulating  tin  temperaturi  <•/ — — . 
,T.  M.  RusbyandJ.  II.  Taussig,  Assignors  t,.  Unit 
Improvement  Co.,  Philadelphia,  Pa.     l.s.  Pat.  1,110,991, 
t.  15,  1914  ;   .lat.   of  appl.,  Dec  27,  1909. 
A  burning  mixture  of  producer  gas  and  air  is  diluted  by 
the  incombustible  products  of  combustion. — W.  F.  1". 

Coking  process.    J.  P.  O'Donnell,   London.     From  L.  L. 
Summeis,  Chicago,  111.      Eng.  1'at.  2069,  -Ian.  26,  1914. 

The  retort,  which  is  particularly  adapted  for  coal  rich 
in  volatile  matter,  has  a  reciprocating  door,  2.  actuated 
by  a  ram,  3.  fuel  being  fed  from  the  bin,  I.  and  discharged 
iiito  the  hopper,  5.  The  retort  is  heated  by  hot  yases 
which  pass  through  the  passages.  4.  in  the  crown.     Retort 


perfect  Bunsen  flame  with  a  maximum  brightness  of  the 

platinum    spiral    which    is    arranged    above    the    burner. 

The  trumpet  tube  is  then  placed  in  position  and    tap.  1. 

d   so  as  to  burn  the  spirit   which  is 

test.      When    half    the    spirit    has    been    cons 

r-bath  is  heated  to   150'  —  1(50;  F.  (65-5: — ill.',  i. 
Is  the  end.  turpentine  is  run  into  the  carburettor 
ration  is  repeated  so  as  to  burn  all  the 
_  nally  in  C. — A.  T.  L 

Report    of   Committer    of    American    Society   for 

rials  on  standard  tests  for  lubricants.     See  XII. 

Patests. 

Peat  i    Impts.    in    the    treatment    and    utilisation    of . 

■I.     W.     I.eadbeater.     Doncaster.     Ens.     Pat,     29,281, 
19,  1913.     Addition  to  Eng.  Pat,  18,587,  Aug.  13, 
2 

To  produce  a  hard  coke  suitable  for  steel-smelting.  f> — 10% 

obtained   from   bituminous   coal   is   added   to   a 

mixture  of  the  pure  "  carbon  coke  "  and  the  special  tar 


gases  pass  by  the  duct.   10,   to  a  recuperator  and  con- 
denser,  and   thence   through   the  duets,   li.   in  the  n  I 
crown,  and  pipe,   18.  to  the  nozzles,  7.      These  hot   gi 
thus  pass  upwards  through  that  portion  of  the  fuel  which 

'ween  the  fresh  charge  and  the  highly  heated  | 
A  more  uniform  heating  is  obtained,  which  results  in  a 
maximum   amount    of  rich   hydrocarbons   and   tar.    while 
the  fuel  assumes   a    plastic  condition  and  is  compressed 
by   the   reciprocation   of   the    :! 
as  a  hard  dense  coke. — W.  F.  F. 

Coke  dust ;   Process  for  making  I 

Luxemburgische  Bergxverks-  u.  Hutten-A--G.  Ger.  Pat 

275,511,  July  31,  1913. 
Briquettes   made   from   eke   dust    xvith   cemi 
require    some    time    to    harden,    and 
stored  in  the  works.     To  avoid  this  it  -da  a 

quantity  of  pitch  so  small  that  the  impurii 
made  from  the  briquettes,  can  be  eliminated  in  the  ordinary 
purifx-ing  process.     The  following  proportions  are  given  : 
Soke,  -  :   coal  tar  pitch,  3 %.—  T.  I.  B. 
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(a)  Carbon    monoxide,    hydrogen    and    nitrogen,    (b)  carbon 

monoxide     and    hydrogen;      Process     of    7naking . 

R.  H.  Brownlee  and  R.  H.  Uhlinger,  Assignors  to 
American  Nitro-Products  Co..  Pittsburgh.  Pa.  U.S. 
Pats.  1,107,581,  and  1,107,582,  Aug.  18,  1914;  date 
of  appl.,  April  12,  1913. 

(a)  Carbonaceous  fuel  together  with  insufficient  air 
for  complete  combustion,  is  drawn  periodically  into  a 
cylinder  fitted  with  a  reciprocating  piston,  the  mixture 
is  exploded,  and  the  products  are  exhausted  and  passed 
through  apparatus  for  separating  the  carbon  monoxide, 
hydrogen  and  nitrogen  from  one  another  and  from  the 
other  products  of  combustion,  (b)  Oxygen  is  used 
instead  of  air,  and  carbon  dioxide  and  monoxide,  and 
bvdrogen   are  separated  from   the  combustion   products. 

—A.  T.  L 

Ethane:   Process  of  manufacturing .     S.  P.  Mulliken, 

Ncwburvport,  Mass.,  and  H.  K.  Moore.  Berlin,  N.H. 
U.S.  Pat.  1.107,696,  Aug.  18,  1914;  date  of  appl., 
Dec.  8,  1910. 

Ethylene  is  reduced  to  ethane  by  hydrogen  in  the  presence 
of  a  catalyser  which  is  cooled  in  order  to  remove  the  heat 
generated  by  the  reaction. — A.  T.  L. 

Gas-producer.  T.  B.  Benner,  Cortland,  N.Y.  U.S.  Pat. 
1,110,372,  Sept.  15,  1914  ;  date  of  appl.,  March  21,  1914. 
The  producer  comprises  two  superposed  retorts  com- 
municating with  each  other  and  with  a  fuel-charging 
hopper  by  co-axial  ports.  Gas-receiving  chambers  at  the 
end  of  each  retort  are  in  communication  with  each  other, 
and  a  pipe  leads  from  the  upper  chamber  into  a  hydraulic 
main.— W.  F.  F. 


Gas  ;   Process  of  making .     J.  H.  Hirt,  El  Paso,  Tex., 

Assignor  to  Allis-Chalmers  Manufacturing  Co.  U.S. 
Pat.  1,110.782,  Sept.  15,  1914;  date  of  appl.,  Feb.  14, 
1910. 

As  ignited  mixture  of  fuel  and  air  is  injected  from  the 
conduit,  11,  into  the  annular  chamber,  5,  with  an  upward 
spiral  motion,  and  is  caused  to  contract  at  the  point,  7. 


4-- 


The  mixture  is  cooled  at  this  point  by  introducing  an 
endothermic  agent  (moisture)  by  pipe,  12.  and  then  passes 
by  the  central  passage.  2.  and  water-sealed  chamber,  3, 
to  the  outlet.  4.— W.  F.  F. 

Scrubbers  for  gages.     A.  Hollis,  Stockton-on-Tees.  Eng.  Pat. 
2609,  Jan.  31,  1914. 

The  scrubber,  suitable  for  purifying  producer-gas,  con- 
sists  of   a   number   of   perforated   shelves    packed    with 


sawdust  or  similar  material,  one  shelf  near  the  top  being 
in  the  form  of  a  tray  with  openings  covered  by  hoods. 
Liquid  collects  on  the  tray,  thus  avoiding  fouling  of  the 
lower  layers  through  which  the  gas  afterwards  passes. 

— W.  F.  F. 

Natural    gag;     Process    of    separating    the    hydrocarbons 

contained  in .     H.  Koppere,  Assignor  to  H.  Hoppers 

Co.,  Chicago.  111.  U.S.  Pat.  1,107.803,  Aug.  18,  1914; 
date  of  appl.,  July  8,  1913. 

The  gas  is  passed  under  pressure  through  a  solvent  oi) 
in  a  cast-iron  bell-washer  which  is  relieved  of  pressure  by 
placing  it  within  a  wrought  iron  casing  through  which  the 
gas  passes. — A.  T.  L. 

Explosive-engines ;      Method    for     economizing  fuel    and 

pre  renting    carbon    deposits    in .     C.    L.    Nedoma, 

Assignor  to  J.  H.  Fletcher.  San  Francisco,  Cal.  U.S. 
Pat.  1.108.608,  Aug.  25,  1914  ;  date  of  appl.,  Sept.  2, 
1913. 

The  vaporised  hydrocarbon  fuel  is  mixed  with  oxygen 
and  steam  obtained  by  heating  hydrogen  peroxide. 

—A.  T.  L. 


Petroleum    and    its    by-products;     Refining .     E.    A. 

Starke,   Berkeley,   Cal.     U.S.    Pat.    1,109,187,  Sept.   1, 
1914;    date  of  appl.,  May  25,  1911. 

Petroleum  or  a  distillate  thereof  containing  benzene 
derivatives  is  saturated  with  sulphur  dioxide,  and  agitated, 
whilst  hot,  with  sulphuric  acid  in  a  closed  vessel,  until  the 
specific  gravity  is  constant.  The  sulphur  dioxide  generated 
from  the  acid  is  not  allowed  to  escape  from  the  vessel.  The 
liquid  is  allowed  to  stand,  and  the  separated  sulphonic 
acids  drawn  off  and  treated  for  the  recovery  of  "  benzene.  ' 

—A.  T.  L. 


Petroleum  ;    Apparatus  for  refining .     M.  H.  Warren, 

Mexico.     U.S.  Pat.   1,110.361,  Sept.  15,  1914;   date  of 
appl.,  Nov.  17,  1913. 

The  petroleum  is  passed  through  a  series  of  heat-exchanging 
apparatus  to  stills  containing  horizontal  baffles  providing 
a  tortuous  path  for  the  flow  of  a  thin  stream  of  oil.  Super- 
heated steam  is  admitted  to  the  stills  and  the  light  and 
heavy   vapours   are  led   awav   separately   to   condensers. 

—A.  T.  L. 


Lubricant  grease.  F.  E.  Mariner.  Assignor  to  The  Pensacola 
Tar  and  Turpentine  Co..  Gull  Point,  Fla.  U.S.  Pat. 
1,109.298,  Sept.   1,   1914;    date  of  appl.,  Oct.  2.  1913. 

A  mixture  of  mineral  oil,  90,  rosin  (containing  more  than 
60°o  of  abietic  acid)  8,  and  milk  of  lime  20  parts. — A.  T.  L 


Hydrocarbon  oils  :    Process  of  treating  heavy .     C.  •' 

Greenstreet,  Denver,  Colo.  U.S.  Pats,  (a)  1,110,92; 
and  (r)  1,110.924,  Sept.  15,  1914  ;  dates  of  appl.,  Mar 
13.  1911.  and  May  13.  1912. 

(a)  On/vapour  mixed  with  steam  is  passed  through  a  pip< 
coil  heated  above  1000"  F.  (53S:  C.  )and  the  proportion: 
are  adjusted  so  that  the  product  burns  at  a  test-bnrnei 
with  a  bluish  flame.  The  product  is  then  fractional]* 
condensed  in  order  to  obtain  light  oils,  (b)  An  unob 
structed  coil  of  pipe,  100  ft.  long  and  1J  in.  diam.,  is  used 
and  oil  at  a  pressure  of  50  lb.  per  sq.  in.  is  injected  into  th: 
coil  under  a  steam  pressure  of  100  lb.  per  sq.  in. — A.  T.  L 

Oh  fines  and  their  oxidation  products  [from  mineral  oils] 

Process     of     manufacturing .     C.     J.     Greenstreet 

Webber  Groves,  Mo.  U.S.  Pat.  1,110,925.  .Sept.  U 
1914  ;  date  of  appl.,  June  7,  1912. 
Mineral  oil  mixed  with  steam  is  passed  repeatedly  throng 
a  long  coil  of  pipe  at  cherry-red  heat,  the  olefines  forme 
are  oxidised  and  the  product  separated  by  fraction, 
distillation.— -A.  T.  L. 
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Ub.- DESTRUCTIVE  DISTILLATION; 
HEATING  ;     LIGHTING. 

Woo<l  distillation  work*.  Fun*!  of  Dean.     Reprinted  from 
[(  d.  7488].     Prioe  3d. 

works    havo    1 ti    erected    with    the   object    of 

utilising  the  considerable  quantities  of  almost   unmarkcl 
al»lc  cord-wood   and  small    branch-wood    which   are   left 
hen  the  hroadleaved  trees  in  Dean  Forest  and  the 
adjoining  woodlands  are  felled.     The  works  were  opened 
.„  October,   1913. 

The  total  capital  cosl  was  approximately  as  follows  i 
Buildings,  £8000;  machinery,  £6500;  fittings,  architecl 
oommission,  fencing,  etc  .  £1000  :    total,  £15,500. 

The  process  of  !•'.  II.  Meyer,  of  Hannover-Hainholz, 
was  adopted,  ami  the  machinery  was  designed  and 
■applied  by  his  firm,  the  engine,  boiler,  and  principal 
non-patented  apparatus  being  of  English  manufacture. 
The  buildings  were  erected  from  Meyer's  plans.  The 
works  are  designed  to  produce  charcoal,  wood  tar, 
m.'.hI  alcohol,  and  utv\  acetate  of  lime.  It.  is  not  intended 
.it  present  to  manufacture  acetone,  but  the  works  have 
■tan  designed  for  installing  the  additional  machinery 
ltv  for  thai   put  pose,  if  required. 

The  contractor  estimated  that  the  following  products 
would  be  obtained  from  the  plant  by  carbonising  420,000 
cubic  feet  of  wn.nl  per  annum: — Grey  acetate  of  lime, 
3S4  tons  ;  tar,  270  tuns  ;  charcoal,  1380  tuns  ;  wood  spirit, 
(equal  to  23.41X1  gallons  of  S-61  ll>.  each).  A- 
Brsduction  commenced  onl\  a  few  months  ago,  it  is  not 
possible  to  compare  fully  the  results  and  estimates,  bul 
erience  already  gained  leads  t"  the  conclusion  that 
ihc  above  output    will  scarcely  be  obtained. 

Host  of  the  wood  used  is  oak,  which  is  brought  in  by 
hanliers  from  the  frown  forests,  in  the  centre  of  which 
the  works  arc  situated,  and  is  stored  in  large  stacks,  a 
■took  of   1500  to  2000  cords  being  kept   at   the  works. 

The  retort  for  the  carbonisation  of  the  wood  is  Imilt  of 

iron  plate  and  is  about  56  feel    in  length  and  7\  feet   in 

diameter.     It  is  fired  from  a  furnace  on  the  left  side,  and 

hi  lines  which  enable  the  wood  to  be  carbonised 

effectually.     The  wood  is  packed  into  cylindrical  trucks, 

each  holding  about  two  cords,  or  256  cubic  feet,  stacked, 

and  five  trucks  form  one  charge  for  the  retort.      When 

ready  the  iron  door  of  the  retort  is  lifted  and  the  trucks 

d  are  drawn  in  by  an  electric  motor.      The  door  is 

then  closed  and  the  temperature  raised  to  between  330 

'   t'.     Distillation  usually  commences  in  about  two 

hours  and  continues  for  twenty  to  twenty-two  hours. 

the  process  is  completed  the  door  at  the  other 
end  of  the  retort  is  raised,  and  the  trucks,  which  now 
contain  charcoal,  are  quickly  drawn  by  motor  into  an 
iron  cooling-chamber  similar  in  form  to  the  retort.  The 
doors  at  each  end  of  the  cooling-chamber  are  made  secure 
and  the  exterior  is  cooled  with  water.  From  the  cooler 
the  trucks  of  charcoal  are  removed,  on  the  following  day, 
to  the  charcoal  shed,  where  they  are  emptied  and  the 
charcoal  filled  into  bags  ready  for  despatch. 

During  the  process  of  distillation  about  70°o  of  the 
of  the  wood  is  gasified:  the  gases  pass  out  of 
p  of  the  retort  through  two  copper  pipes  into  a  tar 
separator,  where  the  tar  is  condensed  and  flows  into  a 
tank.  The  tar  is  then  run  into  a  montejus  and  lifted  by  a 
compressor  into  the  tar  still,  where  it  is  freed  from  the 
•»  id,  oils,  and  water.  It  is  run  direct  from  the  still  into 
casks,  and  is  then  ready  for  marketing.  The  gases  and 
vapours,  freed  from  tar.  pass  out  at  the  top  of  the  separator, 
and  on  into  a  tubular  condenser,  where  the  naphtha  and 
acid  vapours  arc  condensed  and  run   into  large   storage 

vats.     This  pyroligneous  liquor  is  left  in  the  vat  thn i 

fi'ur  davs  to  free  it  from  any  tar  in  suspension,  and  is 
then  ready  for  further  treatment.  The  incondensible 
P»ss  from  the  tubular  condenser  into  a  washer,  where 
any  residual  naphtha  or  acid  is  removed  by  water,  and 
arc  then  conveyed  by  a  pipe  to  the  furnace,  where  they 
are  utilised  in  the  process  of  carbonisation. 

Die  pyroligneous  liquor,  freed  from  tar.  is  pumped  from 
the  storage  tanks  to  a  vat  in  the  acid  room  and  neutralised 
with  linie.  the  liquor  being  stirred  continuously  by  a 
mechanical  stirrer  until  the  mixing  and  neutrabsation  are 


i iplete.     Thenoe  it  is  pumped  into  settling  tanks  at  the 

iip  ..f  the  building,  the to  -lie!-,    i  ,ni,-  .,,,  tin 

floor,  where  luiili.i   iiupiiiiii.  ,|    pin,|  ,|, 

into    t  Bt  "I-c  6  i  ink  in  tie-  .old  iii. 

It  is  now  pumped  mi"  .i  -mill  cleai  liquor"  tank  on 
the  top  floor,  and  runs  thence  into  the  iron  oolumn  oi 

the   continuous    apparatu  .    .\ the    neutralised    acid 

liquor  is  oomplei  traded  from  the  naphtha,     rhis 

apparatu  consists  of  a  wrought  iron  base  or  -hll.  con- 
taining a  copper  coil,  surmounted  b  Hon 
plates.     Tie-   neutralised    liquoi    is   run   on   continuously 

from    the   slill    into   a    lank    below,    and    "Ink-   Mill    I,. 

pumped  into  an  evaporating  p.m.  It  i-  there  boiled  down 
to  a  strength  of  about  In  I'..  (sp.gr.  l"075),  and  then  no. 
into  the  pan  of  a  rotary  dryer.  This  i-  a  large  wronght- 
iron  drum,  heated  internal!]  with  live  steam.     Thedrnm 

revolves  slowly  in  a  shallow  tank  and  picks  up  a  coating  ol 
the  neutralised  liquor.  The  liquor  is  dried,  as  the  drum 
revolves,  to  a  content  ol  about  To",,  ol  grey  acetate  "i 
lime,   and    then    removed    bj     i  rapors   on   the 

other  Bide.  The  acetate,  which  is  now  in  a  past]  con- 
dition, is  spread  upon  a  concrete  di\  in-  Boor,  under  which 
pass  tin'  gases  from  the  retort  to  the  cbimnej  stack,  and. 
after  being  dried  for  several  hours,  is  filled  into  sacks. 
The  acetate  now  contains  from  84  to  s.V()  of  true  acetate 
of  lime. 

The  naphtha  which  runs  from  the  top  of  the  iron  still 

and  column,   after   being   fr 1   from   tin-  acetate   ol    lime 

liquor  as  previously  described  and  also  from  some  of  the 
heavy  oils,  is  passed  through  a  copper  wash-column,  into 
which  a  weak  solution  "I  sulphuric  acid  trickle-,  mid  is 
here  further  purified.  Thence  it  goes  into  a  second 
column,  when-  it  is  treated  with  a  weak  solution  of  caustic 
soda,  and  more  oils  are  separated  out.  Alter  passing 
through  a  -mall  condense]  the  purified  methyl  alcohol  is 
run  into  a  Btorage  tank  below,  and  is  ready  for  filling 
drums  for  despatch. 

Power  is  provided  By  a  27  ft.  by  7  ft.  6  ins.  boiler, 
which  supplies  steam  to  the  following  machines  : — a  35 
H.P.  single-cylinder,  non-condensing  engine  :  a  steam  pump 
for  the  cooling  water:  the  fan  engine:  the  condenser 
engine:  the  evaporating  pan:  the  rotary  dryer;  the 
continuous  apparatus:  tie  tar  still:  the  tar  condenser; 
and  the  boiler-feed  pump. 

The  main  engine  drives  a  dynamo,  which,  in  addition 
to  lighting  tie-  works,  provides  power  for  the  motors  used 
in  charging  and  discharging  the  retort  and  cooler,  and 
for  the  acid  pump,  the  neutralised  liquor  pump,  the  clear 
liquor  pump,  the  evaporator  pump,  the  lime  stirrer,  and 
the  rotary  art  er. 


Patkhts. 

Peat  or  the  like;     Treatment  o)    wet-carbonised .     T. 

Righv.    Dumfries,   and    We\   arbonizing    Ltd.    London. 
Eng.  Pat,   17,773.  Aug.  2.   1913. 

Peat  pulp  resulting  from  the  wet-carbonising  pi 
-  e  Eng.  Pa'..  17  lilti  of  I'.HI  and  25,148  of  11112  :  tin-  I  . 
1912,  1171  :  1914,  346)  is  partially  dehydrated  by  treat- 
ment in  a  very  thin  layer  mi  a  continuous  hand  or  rotary 
filter,  filtration  being  effected  either  by  a  partial  vacuum 
or  by  pressure  produced  by  the  gases  from  the  wetcarbon- 
ising  process.  The  moisture  is  reduced  from  94  to  7.">"„  by 
this  treatment,  and  the  product  is  further  dehydrated 
in  a  band  press  or  other  suitable  manner.  (See  Eng  I 
4684  and  24,748  of  1911  :    this  J.,  1912.  323  ;    1913,  '■' 

— W.  Hi. 


Wooil :     Desbrv  ~  ,ln- 

Brooklvn.  N.Y.     D.S.   Pat.   1,108,403,  Aug.  2."..   L914; 
date  of  appl..   Dec.  27.   1913. 
Sawdtst  is  carbonised  in  a  closed  retort,  and  tl 
tar-free  gas  obtained  in  the  distillation  is  forced  through 
the  fresh  sawdust   in  a  cli  to  remove  air  from 

the    charge    Ix-fore    it    enters    the    retort.     The    resulting 
mixture  of  air  and  gases  is  burned  beneath  the  retort. 

-A.  T.  L. 
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Carbonaceous  material  ;    Process  for  treating .      C.  \i  ■ 

Tozer,  London.  Eng.  Pat.  7117,  March  20,  1914. 
Coal  or  other  carbonaceous  material  is  heated  in  retorts 
at  300 — 700"  C.  and  under  an  absolute  pressure  of  4-9 
to  12-25  lb.  per  sq.  in.  [i.e.,  a  vacuum  of  20  to  5  in.  of 
mercury).  More  efficient  recovery  of  by-products  and  the 
production  of  smokeless  fuel,  which  is  easily  ignited,  are 
the  advantages  claimed  for  this  process. — T.  F.  B. 

[Wood]  Distillation  ;    Process  of .      T.   W.   Pritchard, 

Wilmington,  N.C.,  and  M.  C.  Whitaker.  New  York.  U.S. 
Pat,  1,110,820,  Sept.  15,  1914  ;  date  of  appl.,  Nov.  12. 
1912. 
Wood  or  other  solid  material  is  introduced  into  an 
externally-heated  retort  in  containers  which  leave  a  free 
space  between  the  charge  and  the  retort  walls.  The  vapours 
from  the  retort  are  drawn  off  by  an  exhauster,  cooled,  and 
the  uncondensed  portion  reheated  by  the  flue  gases  and 
circulated  again  through  the  retort  in  order  to  equalise  the 
heating  throughout  the  charge. — A.  T.  L. 

[Wood}  Distillation  ;    Process  of .     M.   C.   Whitaker, 

New  York.  U.S.  Pat.  1,110,850,  Sept.  15,  1914;  date 
of  appl.,  Nov.  12,  1912. 
The  vapours  from  the  retort  (see  preceding  abstract) 
are  drawn  by  a  fan  through  a  passage  beneath  the  floor 
of  the  retort  and  delivered  again  to  the  space  above  the 
charge  without  condensation. — A.  T.  L. 

Lamps  ;    Electric-   incandescent .     0.   M.  .J.   Mackay, 

Scheuectadv.   X.Y..  U.S.A.     Eng.  Pat,   1252,  Jan.   16, 
1914.     Under  Int.  Conv.,  Sept.  8,  1913. 
To  prevent  blackening  of  the  bulb  of  metal  (e.g.,  tungsten) 
filament  lamps,  a  small  quantity  of  an  oxide  of  phosphorus, 
preferably  F0O5,  is  placed  in  the  lamp. — W.  F.  F. 

Lamps;     Manufacture    of   electric    filament .     C.    A. 

von  Welshach,  Vienna,  Assienor  to  Welsbach  Light  Co., 
Gloucester  City,  N.J.  U.S.  Pat.  1,109,880,  Sept.  8, 
1914  ;  date  of  appl.,  Aug.  9,  1898. 
Successive  coatings  containing  osmium,  are  applied  to  a 
wire,  e.g.,  platinum,  \*  hich  is  heated  after  the  application  of 
each  coating.  The  core  is  finally  volatilised  by  passing  a 
gradually  increasing  current  through  the  wire  in  an 
atmosphere  which  oxidises  any  carbon  in  the  coating. 

1  — W.  F.  F. 

Vacuum  [in  electric  lamp  bulbs];    Means  for  improving  a 

.     M.     von     Recklinghausen,     Suresnes.     France, 

Assignor  to  Cooper  Hewitt  Electric  Co.,  Hoboken, 
N.J.  U.S.  Pat.  1,110,576,  Sept.  15,  1914;  date  of 
appl.,  July  29,  1913. 

An  arc  is  temporarily  formed  in  the  bulb  between  electrodes, 

one  of  which  is  of  boron.     The  residual  gases  are  absorbed 

by  the  heated  boron. — W.  F.  F. 

Electric    filaments  ;     Manufacture    of .     C.    Auer    von 

Welsbach.  Vienna.  U.S.  Pats.  1,109,887  and  1,109,888, 
Sept-.  8,  1914.     Dates  of  appl.,  Aug.  24,  1899. 

See  Eng.  Pal.  13,116  of  1898  ;  this  J.,  1899,  571.— T.  F.  B. 


HI.— TAR  AND  TAR  PRODUCTS. 

Patents. 
Coal  tar  or  its  products  ;    Treatment  of for  the  removal 

of  tin-  properties  therein  tending  to  induce  pitch  cancer. 

H.  W.  1!"'' ins. hi.   Sed'.dev.  Stafford.     Eng.  Pat.  20,767, 

Sept.  15,  1913. 
The  "  auxetic  "  properties  can  be  removed  from  coal 
tar  or  its  products  by  treatment  with  ozonised  air; 
the  process  is  not  carried  further  than  is  necessary  for  the 
specific  purpose,  so  that  practically  the  normal  dis- 
tillation  products   are   obtained   by   the    usual   method. 


The  ozonised  air  may  be  applied  at  a  pressure  of  20  to  30  lb. 
per  sq  inch  for  60  to  90  minutes.  (See  also  Eng.  Pat 
4159  of  1913  ;   this  J.,  1914,  412.)— T.  F.  B. 

Carbon  ;  Manufacture  of .  Soc.  Anon,  des  Com- 
bustibles Industrials,  Haine-St.-Paul,  Belgium.  Eng 
Pat.  6354,  March  12,  1914.  Under  Int.  Conv.,  Julv  24 
1913. 

Hydrocarbons  such  as  coal  tar  or  tar  oils,  petroleum 
tar  or  tar  oils,  are  freed  from  suspended  mineral  matter 
and  then  heated  and  subjected  to  a  prolonged  treatment 
with  air  or  other  oxidising  gas  supplied  in  the  form  of  a 
number  of  fine  jets  :  the  temperature  should  not  be  raised 
above  400° — 500°  C,  and  the  heating  is  stopped  before 
carbonisation  begins.  The  mass  thus  produced  is  extracted 
with  benzene  or  petroleum  and  the  residue  is  carbonised 
by  heating.  The  extract  is  distilled  and  the  residue  is 
submitted,  either  alone  or  mixed  with  other  hydrocarbons 
to  be  carbonised,  to  the  same  treatment  by  oxygen  and 
heat.— T.  F.  B. 


5(4)-MetJiyl-4(5)-arylaminomethyliminazoles  ;     Preparation 

of .      O.  Gerngross.      Ger.   Pat.   276.541,  Julv  23, 

1913. 

The  Schiffs  bases  obtained  by  condensing  5(4)-methyl- 
iminazyI-4(5)-gtyoxylic  acid  with  a  primary  aromatic 
amine  of  the  benzene  series,  are  treated  with  an  alkaline 
reducing  agent;    the  products  have  the  constitution  : — 

CHD.C.NH\r 
C—  N^ 


:h 


CH-.NH.Arvl. 


— T.  F.  B. 


Process    for    increasing    the   fungicidal    and     ins: 

properties  of  the  nitrogenous  bases  from  tar  or  tar  oils. 
Ger.  Pat,  276,685.     Sec  XIXb. 


IV.— COLOURING  MATTERS  AND  DYES. 

6.6'-Di metlujli ndigo'.i n  ;     p-Toluoylacetic    acid,    o-nitro-p 

toluoylacelic  acid  and .     J.   C.   Duff.     Chcm.   Soc 

Trans.,  1914,  105,  2182-21S6. 

The  sodium  salt  of  cthyl-o-nitro-p-tolnoylacetoacetat< 
was  prepared  from  the  corresponding  aceto-jj-toluididc 
and  by  hydrolysis  with  ammonia  and  ammonium  chlonti 
gave  ethyl-G-nitro-p-toluoylacetate.  This  mixed  wit) 
twice  its  weight  of  concentrated  sulphuric  acid,  heated  h 
80°  C.  and  poured  on  to  ice,  yielded  o-nitro-p-toluoylacetii 
acid,  which  crystallises  from  benzene  as  colourless  needlei 
melting  with  decomposition  at  110°  C.  Its  solution  ii 
alcohol  gave  a  deep  red  colour  with  ferric  chloride  solution 
and  when  boiled  with  water  evolved  carbon  dioxi.b 
forming  a  yellow  oil,  proved  to  be  o-nitro-yj-tolyl-methy 
ketone  similar  to  o-nitro-acetophenone.  On  dissolvin 
o-nitro-c-toluoylaeetic  acid  in  ten  times  its  weight  0 
10%  sodium  hydroxide  solution,  a  50%  yield  of  an 
blue  precipitate  of   6.0'-dimethvlindigotin  was  ol 

'.  "  — G.H.F. 


and     amino-'l>  0/   

J.    Pharm.    Chim.,    1914,    1C 


o-Cyanophenol ;  Nitro- 
Cousin  and  Volmar. 
231—237. 

A  mixture  of  equal  weights  of  glacial  acetic  and  mtn 
acids  was  added  to  a  cooled  solution  of  o-cyanopheni 
(salicylic  acid  nitrile)  in  glacial  acetic  acid.     On  ditatii! 
with  water  at  first  nitro-3-o-cyanophcnol  and  later  nitr. 
5-o-cyanophenol  separated.     The  former  crystallised  froi 
alcohol  in  fine  golden-yellow  crystals,  m.  pt.  132 
Amino-3-o-cyanophen6l  melted' at  145   C,  rapidly  turn. 
grey   on   exposure   to   light,   and   gave   a   hydro 
m.  pt.    130:  ('.      Amino-5-o-cyanophenol,   m.   pt   165- 
160   C.   (Maquenne  block),  gave  a  hydrochloride 
180°  C.  (Maquenne  block)  and  also  darkened  on  ex] 
to  light.     The  diazo  compound  combined  with  ami' 
phenols  to  give  orange  to  red  dyestuffs. — F.  Shdn. 
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Research'*  on   chlorophyll.      XXIV.      Colouring   matters  of 

trow*  alga,     it.  Willsi. iiti-r  and  II.  J,  Page,     Annalen, 
I'll  l.  404.  23"     271. 

t  hi abophv  ii.  is  present  in  brown  alga:  aooompanied  by 
three  yellow  oulouring  matters,  fucoxanthin,  carotin  and 
OMathophyll,  the  proportion  of  yellow  oolouring  mattei 
chlorophyll  being  much  greater  than  in  land  plants.  To 
ict  I  In-  pigments  the  fresh  alga1  are  extracted  with  10°  n 
acetone  which  removes  much  slimy  matter,  then  ground 
m. I  extracted  with  85%  acetone.  The  first  extracts  ire 
\rlluw  isli  brown  and  contain  chiefly  fucoxanthin.  The 
different  colouring  matters  ran  be  separated  by  taking 
of  their  varying  solubilities  in  dilute  methyl 
alcohol  anil  ether-petroleum  spun,  but  the  process  is  long 
.mil  tedious.  The  chlorophyll  of  brown  alga'  consists 
almost  cut  inly  of  chlorophyll  ■/.  not  more  than  5 
oUorophyll  b  being  present.  Fresh  Finns  vit 
contains  about  0-05°o  chlorophyll  a,  0-017%  fucoxanthin. 
hi  and  0  (inn". ,  xanthophvll.  Fucoxanthin. 
,.,ll  ,0„m.  pt.  159-5°  -160-5°C.,  crystallises  from  methyl 
alcohol  in  monoclinic  prisms  containing  3  mols.  CH,OH, 
or  in  hexagonal  plates  with  2  mols.  IUO  and  from  ether- 
petroieum  spirit  in  needles.  With  ethereal  hydrogen 
chloride  it  gives  a  hydrochloride,  C40H640„4HC1,  m.  pt. 
IU  CX,  and  with  iodine  in  carbon  bisulphide  a  tetraiodide, 
^'»oH54°«-I«-  '»•  Pt-   134°— 135°  C— T.  C. 

Coal-tar  dyes.     Ch.  of  Coram.  J.,  Oct.,  1014.     [T.R.] 

The  value  of  the  imports  of  coal-tar  dyes  to  the  United  King- 
dom from  Gcrmanv  in  1913  was:   alizarin   and  anthracene 
[71,119;  aniline  and  naphthalene  dyes,  £1,382,478  . 
synthetic    indigo,    £76,681;     other    kinds",    £543  ;     total, 
£1,730,821.      Not  only,  lias  the  demand  in  this  countrj    to 
be  met   but  also  the  important   requirements   of   India, 
•lapan,  China.  Turkey,   Egvpt,  etc.     India  imported  from 
G«many  in  1911-12  aniline  dves  to  the  value  of  £339,24S, 
alizarin    dyes    £140,279,    and    synthetic    indigo    £37.412. 
Japan  in  1913  imported  from  Germany  aniline  dyes  to  the 
value    of   £372,022,    alizarin    dyes    £26,494,    and    artificial 
adigo  £301,052.     China  imported  from  Germany  in  1911 
irtiticial  indigo  to  the  value  of  about  £575,000. 

Coal  tar  colours  :    Development  of  domestic .     Paper 

read  before  the  New  York  Section  of  the  American 
Chemical  Societv.  October  !>.  1!U4.  Bv  I.  F.  Stone. 
Oil,  Paint,  and  Drug  Rep.,  Oct.  12,  1914.     |T.R.] 

Ir  the  United  States  were  to  be  independent  of  Ger- 
many, the  intermediate  products  must  be  made  on  a  large 
scale.  This  would  require  a  protective  duty  sufficient 
to  allow  the  business  to  be  developed.  The  present 
dutv  of  111",,  was  insufficient,  by  reason  of  the  convention 
which  controlled  the  manufacture  in  Germany  and 
immediately  reduced  the  price  by  an  equivalent  amount. 
This  had  happened  in  the  case  of  aniline  oil,  the  manu- 
facture of  which  was  begun  about  three  years  ago  by  the 
Schoellkopf  Anilin  Works  at  Buffalo,  and  which  furnished 
now  about  one-quarter  of  the  consumption  of  the  United 
taking  oil  and  salts  as  one  product.  The  unfair 
competition  of  Germany  could  be  readily  checked  if  the 
Government  would  incorporate  in  their  tariff  what  was 
known  as  the  "  dumping "  clause  which  forbids  the 
importation  into  and  the  selling  in  the  United  States 
of  any  products  at  a  less  price  than  they  are'sold  in  the 
country  where  they  were  produced.  The  Schoellkopf 
produced  aniline  oil  thirty  years  ago.  but  had  to 
ibandon  it  owing  to  being  unable  to  obtain  benzol.  That 
was  no  longer  a  difficulty  :  moreover,  by-product  coke 
.  be  established  to  increase  the  supply. 
There  was  also  the  manufact  ure  of  explosives  to  in 
the  consumption  of  intermediate  products.  No  Govern- 
ment could  afford  to  be  dependent  on  a  foreign  supply 
•>f  such  bodies  as  trinitrotoluol  and  carbolic  acid.  In 
self-defence  it  must  create  some  sort  of  tariff  or  subsidy 
ect  the  industry.  Dr.  Hesse  had  stated  that  out  of 
76  were  made  in  the  United  States.  The 
real  number  was  about  100,  and  when  it  was  remembered 
my  of  the  900  were  defective  or  obsolete,  the 
proportion  was  larger  than  appeared  on  the  surface. 
They    could    satisfy"   90°o     of     U.S.     colour     demands. 


referring  to  types  no!    qu  the  remaining   lo% 

being  mainly  alizarin  and  indigo. 

The  amount  of  dyestuffs  imparted  into  the  I's.a.  in 

1918   was  :  — 

Aniline  dyi         $7.1 ,i 

Indigo i, 1,000 

Alizarins 

These  were  eost   p, i,  and  «len  the  United  B( 

duty  of  30%  and  the  expenses  were  added,  il  mi  anl  '1  at 
\mrneaiis  wen  paying  aboul  112,000,000  for  then 
supplies,    not    including    tie     home    manufacture    which 

might  be  12, ,000  i 

The    author    then    combated    BOmi  his    of     the 

"Scientific  American"  in  regard  to  a  proteotive  tariff — 
and  considered  thai  a  higher  tariff  would  stimulate 
production  and  competition  and   that   competition   would 

always  control  the  price,     indigo  and   alizarin  wen-  not 

made  in   America  and   there   was    00  dutj    on  them.      STel 

customers  had  to  pay  more  for  them,  because  their  prices 
were  controlled   by  a  combination. 

Direct    Cotton    Clack    was    made  in  America  and   th 
was  an  import   duty   of  30%   on   it.      In  I  the 

Europeans  had  been  compelled  to  reduce  their  selling 
prices  in  America  to  less  than  they  wen-  charging  their 
customers  in  Europe. 

The  author  also  demanded  a  revision  of  the  United  - 
patent  laws  on  the  lines  of  the  recent  British  amendments. 
In  1909  this  was  proposed,  bul  German}  negotiated  a 
treaty  by  which  the  German  working  clause  was  made 
inoperative  on  American  inventions.  Whether  this  was 
beneficial  was  a  question,  bul  it  certainly  did  not  benefit 
the  Unite.]   -  oal  tar  industry. 

From  1SSO  to  IKS.'!,  when  there  was  an  import  duty  of 
:!")"„  ad  val.  and  50c.  per  lb.,  specific,  there  were  ten  dyo 
factories  in  U.S.A.  In  1883  the  Bpecific  duty  of  BOo. 
was  abolished,  and  within  one  year  live  of  these  factories 
succumbed,  and  now  only  four  were  left,  and  these  had 
had  a  great  struggle  to  maintain  themselves. 

The  change  in  the  patent  laws  was  of  less  importance 
in  the  case  of  colours  than  in  other  lines,  as  there  were  quite 
enough  dyes  on  which  the  patents  had  expired  to  con- 
stitute a  large  industry. 

America  could  manufacture  dyes  if  it  were  made 
commercially  possible,  but  whenever  conditions  became 
normal,  without  protection,  they  would  have  to  give  up 
the  manufacture  of  intermediate  products  because  they 
could  get  them  cheaper  in  Europe  than  they  could  make 
them 

Patents. 

Azo  dyestuffs  ;    Manufacture  of  substantive ,  which  are 

rendered   faster    by    after-treatment    vith    formaldehyde. 
Kalle  und  Co.  A.-G.     Ger.  Pat.  276,546,  Nov.  20,  1912. 

A  MosoxiTBOBESZuYi.ni amink  is  diazotised  and  combined 
with  2.5.7-aminonaphtholsulphonic  acid  or  an  N-dcrivative 
thereof,  the  nitro-group  is  reduced,  and  the  dyestuffs  thus 
produced  are  diazotised  and  combined  with  one  or  more 
mols.  of  resorcinol  or  m-aminophenol  or  their  homologues 
or  derivatives. — T.  F.  B. 

Producing  colouring   matter  for  paper-making  and  similar 
manufactures.    U.S.  Pat.  1,110,775.    See  V. 

V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ; 
•   PAPER. 

Paper;  Tests  for  determining  quality  of .     K.B.Lamb. 

Client.   News.   1914,  110,  180—181. 
The  various  tests  applicable  to  papers  are  classified. — J.F.B. 

The  dyeing  of  army  cloths.     Chem.  Trade  J.,  Oct.  17,  1914. 

[ML]  . 

The  Association  of  Chambers  of  Commerce  have  received 
a  communication  from  the  War  Office  as  to  the  standard 
exacted  by  the  Department  in  respect  of  the  dyeing  of 
Army  cloth.  Tins  Btatee  that  "  "wing  to  the  probable 
exhaustion  of  the  stock  of  dyeing  stuffs  which  have  hitherto 
been  obtained  from  abroad,  it  has  for  some  time  past  been 
decided  to  allow  other  coal-tar  and  vegetable  dyestuffs 
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0l.  VI.— BLEACHING;  DYEING;  PRINTING;  FINISHING. 


[Oct.  31,  1914. 


in  the  production  of  drab  mixture  materials,  provided  that 
the  dye  is  the  fastest  that  can  be  obtained,  and  approxi- 
mates closely  in  colour  to  the  standard  pattern." 

Patents. 

Fibres,  gums  and  juices  from  fibrous  plants  ;    Apparatus 

for  obtaining .     F.  V.  Raymond,  Invercargill,  W.  0. 

Beere,  Wellington,  and  J.  E.  Rough,  Foxton,  New 
Zealand.  U.S.  Pat  1.107,840,  Aug.  18,  1914;  date  of 
appl.,  Sept.  11,  1912. 

The  apparatus  consists  of  a  plain  drum  with  a  series  of 
rollers  pressing  against  its  periphery.  The  fibre  passes 
between  the  drum  and  the  rollers,  the  pressure  being 
increased  at  each  successive  roller.  Conduits  are  pro- 
vided for  conducting  away  expressed  juices,  also  water 
sprays  and  scrapers  for  cleaning  the  rollers. — J.  B. 


Porous  fabrics;     Treating   textile   and  other .     F.   J. 

Staunton.      Milwaukee.      Wis.      U.S.      Pat.      1.108,408, 
Aug.  25,  1914  ;    date  of  appl.,  July  30,  1913. 

A  liquid  composed  of  a  base  pigment,  a  binding  medium 
for  the  pigment,  and  a  thinning  material  in  amount  not 
less  than  32°0  of  the  whole  is  applied  to  the  material, 
whereby  its  porous  nature  is  preserved. — J.  B. 

Drying  apparatus  [for  textiles].  E.  Feuillette,  Assignor  to 
Soc.  Etablissements  E.  Feuillette.  Boulogne-sur-Seine, 
France.  U.S.  Pat.  1,108,565,  Aug.  25,  1914;  date  of 
appl.,  Jan.  6,   1914. 

Ax  installation  for  drying  flax,  hemp,  or  other  textile 
materials  by  circulating  hot  gases  over  them,  comprises  a 
fixed  drum  for  the  introduction  of  hot  gases,  and  a  series 
of  horizontal  drying  chambers  carried  on  rails  on  traversing 
trucks  so  that  they  can  be  brought  into  position  and  con- 
nected with  the  fixed  drum.  The  chambers  have  inclined 
supports  for  the  mateiial  arranged  so  as  to  form  parallel 
undulating  passages  for  the  gases  which  are  thus  caused  to 
mix  and  render  the  drying  uniform.  The  roof  of  each 
chamber  is  formed  by  a  pair  of  plates  hinged  on  a  trans- 
verse rod. — A.  T.  L. 

Fibrous  substances  of  all  kinds  ;  Process  for  impregnating 

.       Anhydat      Leder-Werke       A.-G.      Ger.       Pat. 

276.619,  June  24,  1913.     Addition  to  Ger.  Pat.  273,652 
(see  this  J.,  1914,  759). 

The  material  is  immersed  in  a  solution  of  asphaltum  or 
similar  material,  and  then  in  a  molten  substance  soluble 
in  the  solvent  first  used  ;  a  substance  insoluble  in  this 
solvent  may  be  applied  before  the  final  treatment,  if 
necessary.  Example  :  The  material  is  treated  with  a 
solution  of  petroleum  tar  in  benzene,  and  then  immersed 
for  24  hours  in  a  mixture  of  90 — 95  parts  of  petroleum  tar 
and  10 — 5  parts  of  boiled  linseed  oil,  heated  to  85° — 110°  C. 

— T.  F.  B. 


Bamboo  and  the  like  ;    Process  for  the  production  of  paper 

pulp  or  cellulose  from .     J.  L.  Jardine,  Penicuik,  and 

T.  A.  Nelson,  Edinburgh.  Eng.  Pat.  18,371,  Aug.  13, 
1913. 
Bamboo,  previously  crushed,  is  digested  with  a  solution 
of  magnesium  or  sodium  bisulphite  which  may  initially 
contain  an  excess  of  S02.  During  the  heating  up  of  the 
charge  the  S02  not  absorbed  by  the  material  is  allowed 
to  escape  freely  and  during  the  whole  course  of  the  digestion 
the  accumulation  of  liberated  S02  in  the  digester  is  pre- 
vented by  a  suitable  continuous  or  intermittent  discharge 
of  the  gases.  The  pressure  in  the  digester  must  correspond 
only  with  the  pressure  of  steam  at  the  temperature 
employed.  A  suitable  liquor,  made  from  a  magnesium 
base,  may  contain  initially  3-25%  of  total  S02,  of  which 
1-45%  is  combined.  The  full  pressure  of  75  lb.  per  sq.  in. 
is  attained  in  4 — 5  hours  and  digestion  is  continued  for 
10 — 12  hours  with  live  steam  until  the  total  S02  is  reduced 
to  about  1%.— J.  F.  B. 


Pulping  engines  and  the  like.     R.  J.  Marx,  London.     Eng 
Pat.  5018.  Feb.  26,  1914. 

In  a  pulping  or  kneading  engine  into  which  water  and 
steam  are  passed  simultaneously  with  the  waste  paper  or 
other  material  to  be  pulped,  both  the  revolving  members 
on  the  shaft  and  the  stationary  members,  which  may  be 
cast  on  the  shell,  are  provided  with  detachable  and  ex- 
changeable end-pieces  made  of  wear-resisting  material, 
such  as  tempered  steel,  so  that  the  predetermined 
clearances  between  the  members  may  be  maintained  with- 
out change. — J.  F.  B. 

Sulphite   fibre  ;    Reclaiming    icaste    products    [SO,]    in    tic 

manufacture  of .     H.   K.   Moore  and   R.   B.   Wolf 

Berlin.    N.H.     U.S.    Pat.    1,110,454,    Sept.    15,    1914; 
date  of  appl.,  Dec.  30,  1913. 

In  connection  with  a  sulphite  pulp  digester  a  blow-nil 
is  provided  having  a  vomit  stack  with  a  removable  can 
and  connected  with  a  surface  condenser.  The  blow-nil 
is  filled  with  steam  to  expel  the  air  and  then  con 
with  an  air-pump  ;  the  contents  of  the  digester  arc  dis- 
charged into  the  pit,  the  vapours  rising  from  which  are 
condensed  and  the  sulphur  dioxide  separated  and  re- 
covered.— J.  F.  B. 

Colouring  matter  for  paper-making  and  similar  manufac- 
tures ;   Process   of  producing •.     J.    Hahn,    Buffal", 

N.Y.     U.S.    Pat.    1,110,775,   Sept.    15,    1914;    dato  of 
appl.,  Oct.  8,  1913. 

A  pigment  is  thoroughly  mixed  with  rosin  size  and  water 
and  the  mixture  precipitated  by  a  suitable  salt ;  the  super- 
natant liquid  is  separated  and  the  precipitate  washed 
with  water,  drained  and  dried. — J.  F.  B. 

Wool-scouring  and  analogous  liquors  ;  Recovery  of  ingre- 
dients from .     W.    G.   Abbott,  jun..   Wilton,  N.H. 

U.S.    Pat.    1,110,277,    Sept.    8,    1914;   date   of  appl., 
Jan.  2,  1913. 

The  liquor  is  heated  to  about  165°  C.  under  pressure  until 
the  fatty  matters  are  separated,  the  light  grease  collecting 
at  the  top  as  the  liquor  cools  and  the  heavv  grease  settling 
to  the  bottom.— J.  F.  B. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Woollen  goods;  Treatment  of [to  render  them  lessliabl 

to  absorb  moisture].  A.  E.  Garrett.  St.  Albans,  Herts. 
Eng.  Pats.  29,512,  Dec.  22,  1913,  and  2394,  Jan.  29.  1914. 
Woollen  goods  that  have  been  rendered  unshrinkable 
by  ehlorination,  etc.,  absorb  moisture  much  more  readily 
than  the  untreated  stuff.  This  defect  is  remedied  by 
treatment  in  a  weak  soap  bath  containing  from  4  to 
of  ammonia  (sp.  gr.  0-880)  per  litre  at  not  above  50°  ('.. 
1  litre  of  liquor  being  allowed  for  each  60  grms.  of  fabric. 
The  goods  are  afterwards  rinsed  thoroughly,  bleachdl 
with  peroxide  if  necessary,  and  finished. — J.  B. 

Dyeing    and     sizing    warps    and    apparatus    therefor.     •'■ 

PyTah,  Bradford.  Eng.  Pat.  24,851,  Oct.  31,  1913. 
The  warp  is  dyed,  squeezed,  and  after  a  short  passage 
through  the  air  and  whilst  still  warm,  is  passed  direct  I, 
into  the  sizing  bath  and  thence  to  the  drying  machine. 
Continuous  dyeing  and  sizing  machines  are  used  with  the 
necessary  distance  between  them  for  the  air  passage,  and 
the  warp  is  taken  from  back  beams  and  finally  wound  on 
to  loom  beams. — J.  B. 

Dyeing  apparatus.     A.   J.   and  J.   A.   Rati.  Clifton,  N 
U.S.    Pat.    1,108,233,    Aug.    25,    1914;   date   of  appl. 
March  4,  1914. 
The  web  of  material  passes  under  a  perforated  drum  as  i1 
travels   through    the   dye-vat.     Means   are   provided   foi 
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removing  liquor  From  the  inside  of  the  drum  to  the  body 

of  the  vat   so  thai   there  is  an  excess  hydrostatic   pr. 
on  the  outer  side  of  the  drum. — J.  B. 


ics  ;  Apparatus  Jot  treating .     ('.   Buhl,  Assignor 

to  ]>.  McCaualand,  Paterson,  X.I.     C.S.  Pat.  1,109,819, 
Sept.  s,  mi  i  ,  date  ol  appl  .  Feb.  25,  L91  l. 

A  hollow  perforated  drum  revolves  on  a  horizontal  avis 
m  a  tank  containing  the  liquid  with  which  the  fabri 
to  he  treated.  The  fabric  is  guided  through  the  liquid  in 
iet  with  tin'  walls  of  the  drum.  .Means  are  provided 
for  producing  a  difference  in  pressure  between  the  interior 
and  exterior  of  the  drum  and  for  closing  communication 
through  the  perforated  portion  which  is  nol  covered  by  the 
undor  treatment.      I.  1'.  B. 


■  i    textile    materials;    Apparatus   for .     W.     1!. 

Smith.  Assignor  t"  Buffalo  Leather  Co..  Buffalo,  X.Y 

U.S.     Tat.     1,111,104,    Sept.    22.     19U.       Date    of    appl., 

March  I.  1913. 

Eng.  Pat.  294  of  1913  ;  this  J.,  1913,  866.— T.  F.   U. 


VII.— ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Polish  from  fchpar  ami  other  sourtt  •  .    /'■   preparation  of 
.     (hem.  News.  19 U,  110,  175. 

In  view  (.f  the  stoppage  of  supplies  of  potassium  salts 
from  Germany,  attention  is  directed  to  a  process  developed 
by  Ward  and  Wvnants  (Eng.  Pat.  31S5,  Dec.  30.  1857) 
for  the  extraction  of  potassium  salts  from  felspar,  which 
at  the  time  was  found  to  give  thoroughly  satisfactory 
results.  Felspar  ground  to  the  fineness  of  Portland 
cement  was  mixed  with  powdered  fluorspar  or  other 
fluoride,  the  fluorine  being  calculated  equivalent  to  the 
alkali  in  the  rock.  A  mixture  of  chalk  and  lime  was  then 
mixed  with  the  materials  so  that  the  proportion  of  Ca 
was  double  that  of  the  SiO.  and  one  and  a  half  times  that 
of  the  Al.  On  the  large  scale  it  was  found  preferable  to 
employ  about  10%  excess  of  lime.  The  mixture  was 
made  into  cakes  and  heated  to  a  yellowish-red  for  a  few 
hours.  Th«  porous  frit  obtained  was  lixiviated  with 
boQing  water  which  extracted  90%  of  the  potash  originally 
present  in  the  rock  in  the  form  of  hydroxide  and  car- 
bonate. The  residue  might  be  worked  up  into  hvdraulic 
cement  by  removing  the  fluorine.  Another  possible 
source  of  potash  is  the  spent  wash  from  the  fermentation 
of  molasses  from  the  beet  sugar  industry.  The  wash, 
neutralised  by  chalk,  is  decanted,  evaporated  and  calcined. 
The  crude  .ash.  if  calcination  has  been  carefully  performed, 
contains  about  50%  of  potassium  salts.  "  Lastly  the 
revival  of  the  kelp  industry  appears  by  no  means  im- 
practicable as  a  source  of  potash,  with  the  additional 
advantage  of  yielding  iodine.— J.  F.  B. 

(a)  Magnesium  carbonate,  carbonic  acid,  and  water;   and 
(B)  calcium  carbonaU ,  magnesium  carbonate,  carbon 

and  mater  :  The  systems .     J.  W.  Leather,  and  J.  n! 

Ben.     Mem.   Dept.  Auric,  India,  Chem.  Ser.,  1914    3 
234.     (See  also  Mem.  Dept.  Agric.,  India,  Chem. 
Ser.,  1909.  1,  No.  7). 

t«MI  a  study  of  the  system  H2O,MgCO„O0„  at  20°.  25°, 

and  39  C,  it  is  found  that  the  "concentration 
of  bicarbonate  for  any  specified  partial  pressure  of  CO. 
is  from  5  to  15  times  greater  than  in  a  similar  system  con- 
taining Ca  instead  of  Ml:  ;  that  the  solution  contains  only  a 
small  excess  of  H,CO,  beyond  the  utiimoleeular  ratio 
Mi*  t  >3  :  HjC03.  and  that  the  solution  of  MgHC03  is  more 
s'ahle  than  that  of  CaHC03.  From  a  study  of  the 
s .-stem  H,O.CaC03.MgC0s/X>,  between  23°  ind  3o  c 
t  is  found  that  CaCO,  is  not  dissolved  bv  CO,  and 
water  in  presence  of  MgCO,.  that  while  dolomite  is"  thus 
k  m^  'f  ™  Protected  partially  by  CaCO,  and  completely 
by  MgCO,,  that  a  small  quantity  of  MgCO,  is  precipitated 


hv  i  '  '  '  from  the  dolomite  MlatiOD,  tad  that  the  treat- 
ment .,i  s.,d  with  Mgt  0,  may  oauie  a  precipitation  of 
CaCO,,  and  render  a  intertill       0.  E.  M. 


Potassium  nitrate,  todium  chloride,  watt  . 

■  P.  \V.  leather  and  J.  X.  Edukerji      Mem,   Depl    Aerie. 
India.  Chem.  Ser.,  1914.  3,  177     204. 

Tut:  results  of  the  study  of  several  system*  betweei 
temperatures  20      "I    I     are  n  , 

In  general,  in  tl  ■.  rug    NaCI.Kt  111  <i 

M'l.KNOj.H.O;     .md     NTaNO„NaCl,H,0,     eithei 
decreases   the  solubility  of    the  other:"  in    ti 
K  \'i  '..XaX'i  >„H,(  i.  i uli.  -  olubilit)   of 

the  other :  iuthesYst,  m  KN01)NaCl,HtO,  up  to  a  Hi 
concentration,  either  sail   increases  the  solubility  ol 
other,  except  thai   near  10   C.  the  solubility  of  KX" 
unaffected  by  the  addition  of  NaCI.      I  inder 

which  the  various* solid  phases  can  occur  are  described  in 
detail.— O.  E.  M. 

Iodine  and  bromitu  in  haloid  salts  ;   Detern  

by  means  of  telluric  acid,     II.   I.  Cole.     Amei    J.  Sci 
1914,  38,  265—272. 

The  method  previously  described  for  bromine  (this  j.t 
1911.  352)  has  been  modifie  I  to  include  the  determination 
of  iodine  by  dividing  the  distillation  into  twi  a  the 

first  of  which  very  dilute  sulphuric  acid  is  nsed.  The 
graduated,  tubular  distillation  flask  is  provided  with  an 
adjustable  electric  heating  collar,  and  a  steam  tlask 
is  inserted  between  the  distillation  tlask  and  the  carbon 
dioxide  generator.  The  sail  is  introduced,  together 
with  50  c.c.  of  water,  into  the  tubular  tlask.  and  this 
is  connected  with  a  receiver  (immersed  in  ice-water) 
charged  with  200  c.c.  of  a  l-5"„  solution  of  potassium 
iodide;  1  grm.  of  telluric  acid,  dissolved  in  15  c.c.  of 
sulphuric  acid.  sp.  ?r.  1-OI5.  is  added,  the  volume  made  up 
to  100  c.c.  with  water,  and  carbon  dioxide  and  steam  are; 
passed  very  slowly  through  the  mixture,  whi 
allowed  to  concentrate  below  100  C.c.,  until  all  traces  of 
free  iodine  have  been  expelled  ;  the  mixture  is  then 
evaporated,  with  only  sufficient  steam  to  prevent  the 
return  of  any  colour,  to  04 — 07  c.c,  and.  after 
cooling,  the  liberated  iodine  in  the  receiver  and  trap 
titrated  with  thiosnlphate.  The  receiver  is  again  charj 
with  200  c.c  of  potassium  iodide  solution.  10  c.c 
sulphuric  acid  (1  :  1)  are  introduced  into  the  flask,  carbon 
dioxide  is  passed  very  slowly  through  the  apparatus,  and 
as  soon  as  the  boiling  mixture  becomes  disci  lour.  1.  steam 
is  passed  in  at  a  rate  just  sufficient  to  compensate  for  the 
vapour  carried  over,  until  all  the  colour  is  removed. 
The  concentration  is  slowly  continued,  with  the  help  of 
steam,  to  a  volume  of  30  c.c.  the  remaining  solution 
rapidly  boiled  down  to  24  c.c.  and  the  free  iodine  titrated 
as  before,  its  amount  being  taken  as  a  measure  of  the 
bromine  expelled.  The  method  allows  the  determination 
of  iodine  or  bromine  up  to  0-3  grm.  when  associated  in 
haloid  salts  with  amounts  of  chlorine  up  to  0-25  grm..  the 
entire  operation  occupying  cot  more  than  two  and  a  half 
hours. — F.  Sodx. 


Iron-a/anngen  compounds  ;    Blue .     M.    E.   Williams. 

J. Chem.,  M.t.  and  Min.  Soe  .  S.  ALica,  1914.  15,  1—5. 
Blue  compounds  prepared  by  the  interaction  of  alkali 
ferrocyanide  and  ferric  salts  in  most  cases  contained  alkali 
meta!  in  a  definite  ratio  to  the  ferrocyauogen.  TJ 
prepared  from  ammonium  and  potassium  ferrocyanides 
were  very  similar  in  composition  and  appearance,  but 
sodium  ferrocyanide  gave  products  containing  a  lower 
proportion  of  alkali  metal,  with  somctimci  a  large  pro- 
portion of  combined  water,  and  the  air-dried  compounds 
were  relatively  low  in  density,  lifrht  in  colour,  and  almost 
devoid  of  bronze  lustie.  '  IV  ,  i.XH  J  [Fe(<  X  ,  J27B  .i  ► 
was  obtained  as  a  fine  green  powder  by  adding  an  ammonia- 
cal  solution  of  ferric  taitrate.  containing  ammonium 
tartrate,  to  a  large  excess  of  ammonium  ferrocyanide 
solution,  and  gradually  introducing  hydrochloric 
acid  so  as  to  liberate  the  organic  acid  only;  further 
addition     of     mineral     acid     trave    a     blue    compound 

■    2 
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Fe8'"(NH4)12[Fe(CN),,]9,52H20.  With  potassium  salts,  a 
green  compound  was  similarly  formed,  but  this  changed 
on  washing  to  the  dull  blue,  Fe,0'"K18  [Fe(CN)6]12,45H20 
and,  on  further  addition  of  acid,  to  Fe8'"K1,[Fe(CN)()]9 
corresponding  to  the  ammonium  compound  above. 
A  dilute  solution  of  ammonium  ferrocyanide  reacted 
with  an  excess  of  dilute  ferric  chloride  to  give 
Fe7"'(NH,)3[Fe(CX)3]c,50H2O,  and  the  same  compound 
was  obtained  by  adding  ammonium  ferrocyanide  to  a 
boiling  excess  of  ferric  chloride,  but  when,  in  the  latter 
case,  the  ferric  solution  contained  excess  of  potassium 
chloride ,  or  when  ferric  chloride  solution  was  added,  in  slight 
excess,  to  a  solution  of  potassium  ferrocyanide  containing 
ammonium  chloride,  Fe,"  (NH4).,K[Fe(CN)$]6,50H2O  was 
precipitated.  The  sodium  salt  Fe7'"Na3[Fe(CN)6J6,50H;,O 
was  prepared  by  oxidising  white  ferrous  sodium  ferro- 
cyanide with  an  excess  of  ferric  chloride  or  (with  24H20) 
by  treating  a  boiling  solution  of  ferrous  sodium  ferrocyanide 
with  excess  of  ferric  chloride.  Fe11'"K3[Fe(CN)ti]9,100H20 
was  precipitated  by  adding  a  ferric  salt  in  slight  excess,  to 
potassium  ferrocyanide  solution,  or  a  large  excess  of  the 
iron  salt  to  ferrocyanide  solution  containing  an  equivalent 
quantity  of  potassium  chloride,  and  the  same  salt,  with 
81HsO,  was  prepared  by  agitating  freshly  prepared  ferrous 
potassium  ferrocyanide  with  excess  of  ferric  chloride 
30lutkn;  the  sodium  salt,  FenNa^FetCNJslg.OOH.O, 
was  obtained  by  oxidising  ferrous  sodium  ferro- 
cyanide with  dilute  chromic  acid  in  the  cold. 
Fe9'"K[Fe(CN)6]7,78H20  was  prepared  by  adding  potassium 
ferrocyanide  to  a  boiling  excess  of  ferric  chloride,  and  with 
sodium  ferrocyanide  a  precipitate  of  composition 
FeI3'"Na[Fe(CN)0]10,100H20  was  obtained,  the  same 
compound  being  formed  by  precipitating  sodium  ferro- 
cyanide solution  with  an  excess  of  ferric  chloride  ;  a 
dilute  solution  of  sodium  ferrocyanide  containing  twice 
the  equivalent  quantity  of  ammonium  chloride,  when  pre- 
cipitated in  the  cold  with  a  large  excess  of  ferric  chloride, 
gave  Fe22'"(NH4)9Na[Fe(CN)6]l9,140H2O.  Freshly  precipi- 
tated and  washed  copper  ferrocyanide  on  boiling 
for  some  hours  with  excess  of  ferric  chloride,  yielded 
Fe,'"Cu"  [Fe(CN6)]2,28H,0,  as  a  rather  light  blue  powder. 
All  the  above  are  regarded  as  molecular  compounds  of 
ferric  ferrocyanide  and  the  double  salt  Fc,"'Ms'[Fe(0N),i]3 ; 
and  the  blue  and  green  ferrosoferric  ferrocyanides  pre- 
viously described  (this  J.,  1913,  2S6),  as  molecular  com- 
pounds of  the  same  double  salt  with  Fe"M2'Fe(CN)6  or 
with  ferrous  ferrocyanide.  Fe2'"Fe2"K6[Fe(CN)6]4  was 
prepared  as  a  dull  blue  precipitate  by  adding  ferric  chloride 
solution  to  a  large  excess  of  potassium  ferrocyanide  and 
boiling  the  mixture  for  some  time. — F.   Sodn. 

Lead;    The  arsenates  of .     H.   V.  Tartar  and  R,  H. 

Robinson.  J.  Amer.  Chein.  Soc,  19U,  36,  1843—1853. 
Pube  PbHAsOj  was  prepared,  as  a  white  amorphous 
powder,  by  treating  lead  nitrate  solution  with  disodium 
arsenate,  washing  the  precipitate,  dissolving  in  the  mini- 
mum quantity  of  nitric  acid,  slowly  adding  dilute  ammonia, 
with  constant  stirring,  until  about  three-fourths  of  the 
acid  were  neutralised,  allowing  to  stand  overnight,  filter- 
ing, washing  the  precipitate  with  water  slightly  acidified 
with  nitric  acid,  and  then  with  boiled  water  until  free 
from  nitrates,  and  drying  at  1 10°  C.  When  fused  at  a 
dull  red  heat,  it  gave  the  pvroarsenate,  and,  by  heating 
with  ammonia,  a  basic  salt,  21Pb3(AsO4)2,2Pb(OH),,10H2O. 
The  precipitates  funned  by  treating  lead  acetate 
or  nitrate  with  disodium  arsenate  were,  in  each 
case,  mixtures  of  the  acid  and  basic  salt,  both  of  which 
are  insoluble  in  water.  The  sp.gr.  of  PbHAs<>4  at 
20°/4°C.  was  5-786,  and  that  of  the  basic  salt,  7T05. 
The  acid  arsenate  is  determined  in  commercial  arsenate 
of  lead  by  digesting  3 — 10  grms.  (dried  at  100°  C.)  for  a 
few  hours,  at  the  ordinary  temperature,  with  200  c.c. 
of  a  5%  solution  of  ammonia  (free  from  carbonate), 
filtering  by  means  of  a  Buchner  funnel,  prepared  with  a 
pad  of  two  sheets  of  filter  paper,  with  a  layer  of  asbestos 
between  (the  upper  paper  being  a  hardened  Biter),  washing 
with  boiled  water  until  the  washings  give  no  turbidity 
with  lead  nitrate,  and  determining  arsenic  in  an  aliquot 
part  of  the  clear  filtrate,  after  boiling  off  ammonia,  by 
the  modified  method  of  Gooch  and  Browning  (Bull.   107 


(Revised),  Bur.  Chem.,  U.S.  Dept.  Agric).  The  amount 
of  arsenic  in  the  total  filtrate,  calculated  as  Asa0o  and 
multiplied  by  the  factor  7-6034,  gives  the  weight  of 
PbHAsO,  present  in  the  original  mixture. — F.  Sodn. 

Thorium  ammonium  oxalate.  C.  James,  C.  F.  Whitte- 
more,  and  H.  C.  Holden.  J.  Amer.  Chem.  Soc,  1914, 
36,  1S53— 1856. 

A  study  of  the  solubility  curves  of  thorium  oxalate  and 
ammonium  oxalate,  in  the  presence  of  each  other,  in 
water  at  25°  C,  indicated  the  existence  of  only  two 
double  salts,  probably  2Th(C,04)„(NH1)2C,04,2H,>b  and 
2Th(C,O4)„(NH4),C264,7H,0  (compare  Brauner,  this  J., 
1898,  372)."— F.  Sodn. 

Boron;     Amorphous and    magnesium    boride.     R.    C. 

Ray.     Chem.    Soc.    Trans.,    1914,    105,   2162—2168. 

The  so-called  amorphous  boron  prepared  from  boron 
trioxide  and  magnesium  always  contains  a  considerable 
quantity  of  oxygen  and  magnesia.  It  is  probably  a  solid 
solution  of  a  lower  oxide  of  boron,  possibly  combined 
with  the  magnesia  as  borite,  in  elementary  boron  in  the 
amorphous  state.  The  magnesia  may  be  removed  by 
fusion  with  boron  trioxide,  but  not  by  heating  with 
acids.  Tho  only  form  of  boron  in  an  approximately 
pure  state  is  the  crystalline  variety,  which  is  practically 
insoluble  in  nitric  acid.  It  will  not  combine  with  mag- 
nesium directly,  but  amorphous  boron  treated  with 
magnesium  yields  Mg3B2,  which  appears  to  be  the  only 
boride  of  magnesium  formed  at  a  red  heat  and  under 
normal  pressure.  On  heating  this  boride  strongly  mag- 
nesium is  driven  off,  and  the  greater  part  of  the  boron 
separates  in  the  crystalline  state. — G.  F.  M. 

Erratum. 
line  5  from  bottom,  for  "  W.  H.  C.,;' 


Page  960;   col. 
read  "  W.  C.  H." 
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Sulphuric  acid  manufacture.  U.  Wedge,  Ardmore,  Pa. 
U.S.  Pat.  1.106,999,  Aug.  11,  1914;  date  of  appl., 
Oct.  2,  1912.     Renewed  June  25,  1914. 

The  chambers  are  operated  so  as  to  maintain  in  the  exit 
gases  a  predetermined  percentage  of  sulphur  dioxide 
insuring  the  best  recovery  of  nitre  in  the  Gay  Lussac 
towers. — F.  Sodn. 

Boric  acid  ;   Process  for  the  production  of .     A.  Burger, 

New  Brighton,  N.Y.  U.S.  Pat.  1,108,129,  Aug.  25, 1914  ; 
date  of  appl.,  Jan.  22,  1914. 
A  borate,  e.g.,  natural  calcium  borate,  is  calcined  and 
treated  with  carbon  dioxide  in  the  presence  of  water, 
the  resulting  acid  borate  decomposed,  preferably 
with  a  mineral  acid  under  pressure,  and  the  boric  acid 
-F.  Sodn. 


Ferrous  liquors;    Process  of  utilising  waste .     W.  F 

Ocsterle,  jun.,  C.  A.  Beale,  and  J.  McFetridge,  Vander- 

grift,  Pa.,  Assignors  to  American  Sheet  and  Tin  Plate 

Co.,    Pittsburgh,    Pa.     U.S.    Pat,    1,108,387,   Aug.   25, 

1914  ;    date  of  appl,  Oct.  10,  1913. 

The  liquor  is  neutralised  {e.g.,  with  ferric  oxide)  and  then 

oxidised    and   used   as   a   depolariser   in   the   electrolytic 

cleaning  of  metals  with  acid  solutions.     Oxidation  may 

be    effected    by    "  furnacing."    the    soluble    salts     being 

extracted  from  the  product  by  water. — F.  Sodn. 

Saline  solutions  ;    Method  and  means  for  electrolysing • 

E.  A.  Allen,  Rumford  Falls,  Me.  U.S.  Pat,  1,109,311, 
Sept.  1,  1914;  date  of  appl.,  Jan.  6,  1912. 
The  electrolyte  is  confined  between  horizontal  diaphragms, 
of  which  the  lower  rests  upon  an  unimmersed  carbon 
anode,  whilst  the  upper  is  covered  by  a  mercury  cathode 
in  contact  with  water.  An  electric  current  is  passod  from 
the  anode,  through  the  electrolyte  and  superposed  mer- 
cury and  water,  to  terminal  electrodes  above,  so  as  to 
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liberate  metal  in  contact  with  the  under  surface  of  the 
nry  ami  cause  n  to  form  a  hydroxide  with  the  water 
at  thr  upper  surface,  setting  free  chlorine  at  a  point  out  of 
eontacl  with  tho  bodj  of  tin-  electrolyte.  Means  are 
provl  led  foi  i  irculating  eloctrolj  to  between  the  diaphn 
and  for  supplying  water  to  thr  cathode  Bpaoe.  -  P.  Si 

•inittm   fluoride;    Process  of   obtaining .      t'.    A. 

Doremns,   New    Sort     is.    Pat.    1,110,675,  Sept.     15, 

191 1  ;  .Lit.'  .'I  appl.,  April  'J.  1914. 

Am  mi  mi  m  fluoride  ia  obtained  in  the  anhydrous  torn 
with    variable   amounts    of    water   of   crystallisation,  b\ 
heating,  and  preferably  stirring,  its  solution  in  a  closed 
vessel.—  F.  Sons. 

.-Kills:    Preparation    of   magnesium    oxide    and 
hydrochloric  acid  /Vow  the  uxuU  lyes  from  thi  manufacture 

of .     E.  Diete.     Ger.  Pat.  275,617,  July  5,  1913. 

The  waste  lyes  are  evaporated  to  remove  excess  of  pot 
sium  and  sodium  chlorides,  and  electrolysed,  with  or 
without  the  use  of  a  diaphragm.  Magnesium  hydroxide  is 
first  formed  at  the  cathode,  but  as  the  electrolysis  proceeds 
it  is  converted  int..  the  oxychloride,  which  is  removed  ami 
heated  to  produce  hydrochloric  acid  and  magnesium 
oxide— T.  F.  B. 

gen    with   hydrogen   or   with   oxygen  ;   Catalytic   com- 
bination   of .     F.     Hlavati.     Ger.     Pat.     275,663, 

March    15,   1910. 

Thk  catalyst  consists  of  a  mixture  of  a  metal  of  the 
platinum  group  and  a  metal  which  is  capable  of  combining 
with  nitrogen,  precipitated  together  on  a  porous  carrier. 
For  example,  pumice  is  impregnated  with  a  solution 
containing  a  titanium  salt  and  a  platinum  salt,  and 
treated  with  a  reducing  agent. — T.  F.  B. 

Alkaline    silicate  ;    Process    of  producing    a   ftrrated    and 

borated .     T.    Rouse.    Stamford    Hill,    Assignor    to 

Bessler  Waechter  und  Co.,  Ltd.,  London.  U.S.  Pat. 
1,109,704,  Sept.  8,  1914.     Date  of  appl.,  Feb.  9,  1911. 

See  Eng.  Pat.  21,503  of  1910  ;  this  J.,  1911,  956.— T.  F.  B. 

Hydrogen  peroxide  ;  Stable and  method  of  making  the 

sanu.  A.  Sehadhauf.  Frankfort,  Germany,  Assignor  to 
Rocsslcr  and  Hasslacher  Chemical  Co.,  New  York. 
l.S.  Pat.  1,109,791,  Sept.  8.  1914.  Date  of  appl., 
June  20,  1912. 

■  er.  Pat.  263,650  of  1912  ;  this  J.,  1913,  1010.— T.  F.  B. 

Nitrates  anil  nitrites  ;  Process  of  obtaining from  nitrait  ■ 

nitrite  mixtures.  E.  Collett,  Assignor  to  Xorsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab,  Chriatiania.  U.S."  Pat. 
1,110,481.  Sept.  15.  1!»14.      Date  of  appl..  Pel).  9,   1911. 

See  Fr.  Pat.  425,997  of  1911  ;  this  J.,  1911,  1014.— T.  F.  B. 

of  making  carbon  monoxide,  hydrogen,  and  nitrogen. 
U.S.    Pats.    1,107,581    and    1,107,582,     See    IIa. 

Manufacture  o'  carbon.     Eng.  Pat.  6354.     See  III. 

[Medicinal]  Table  salt.     Eng.  Pat.  22.322.     Set  XX. 
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Fireclay  in  coal-mines.     J.  W.  Mellor.     Times  Ene.  Suppl. 
Sept.   25.    1914.   114. 

A  mall  number  of  samples  of  clay  from  North  Stafford- 
shire  coal-mines  have  been  tested  with  satisfactory  results 
and  the  author  suggests  that  a  valuable  source  of  fireclay 
is  being  overlooked.  One  sample  collapsed  onlv  at  the 
-   temperature  as  Seger  cone  No.  33,  a  good  British 


lirecla\   oolla]  I  about  ooi  or  81,  i.e.,  at  a 

lower  temperature,     A.  T.  L. 

Patj 

Porcelain  kiln.     II    C    Kapclle,  Schenectady,  \  Y 

Pat.  1,108,585,  Alio.  j.-,.  foj  i  :dateofappL,  Jan.  2,  1914. 
Tiif.  kiln  com]  ,,nry 

i,  about   which  alternating  firing 

holes    (with    intervening    equalising    Bui    |    are    radially 
disposed.     The  direi  I  firing  noli  -  i  ■  ■■  ad  to  th   .  ■  i  h 
the  kiln  over  the  masonry  mass,  and  the  indirect  liring 
holes  terminate  shorl  of  tl  \  bakia  ■  chamber, 

situated  above  the  Bring  holes,  conn  with  theso 

by  openings  in  the  chaml  and  the  inner  ends 

of  those  flues  which  exl   nd  ntre    if  the  kiln  join 

beneath  the  central  opening. — F.  & 

rate  material  A.  Mahnovsky,  Assignor  to  H.  II. 
Randolph.  Chicago.  D.S.  Pat'.  1,110,449,  Sept  I"., 
1914.     Date  of  appl..  March  13.  1912. 

Su;  Fr.  Pat.  450,837  of  1913  ;  this  J  .  I'M:;.  1069.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Paint    protection    of   Portland-cement    surfaces.     Gardner. 
See  XIII. 

Patkms. 

ut  kilns  and  the  like  [  /  Rotary ].     \Y.  .T.  Melkxah- 

Jackson,  London.      From  T.J.   Fleming,  L<s  Angeles, 

Cal.,  U.S.A.     Eng.  Pat.  19.877,  Sept.  2,  1913. 

A  draught  through  the  kiln  is  produced  by  means  of  a 
fan  which  also  forces  the  waste  gases  through  a  primary 
dust  house  (preferably  with  metal  walls),  having  baffles 
and  grills  for  separating  the  heavier  dust  particles,  into  a 
secondary  dust  house  fitted  with  a  series  of  baffles  ensuring 
a  tortuous  passage  and  a  second  series  arranged  to  intercept 
water  sprayed  from  above.  The  fan  is  driven  by  a  motor 
provided  with  a  controlling  rheostat  for  regulating  the 
draught  conditions.  The  discharge  of  dust  has  been 
reduced  by  one  such  installation  from  22  tons  to  200  lb. 
per  diem. — F.  Sodx. 

Cement  :  Water-repellent and  process  of  making  same. 

C.  Ellis.  Montclair,  N.J.     U.S.  Pat.   1,109,120,  Sept.   I, 
1914  ;  date  of  appl.,  Feb.  20.  1912. 

CKKBBT  is  mixed  with  an  emulsion  containing  mineral 
oil,  soap  solution,  and  an  insoluble  soap. — A.  T.  L. 

Concrete  composition;  Waterproof— — .  II .  M.  '  >lson, 
Beaumont.  CaL  U.S.  Pat.  1.109,540,  Sept.  1,  1914; 
date  of  appl..  Aug.  26,  1912. 

A  mixture  of  lime,  10  lb.,  crude  oil.  1  gall.,  and  water. 

—A.  T.  L. 


Mortar  made  of  lime  and  sand  ;  Method  of  dressing . 

C.     Siedentopf,     Magdeburg,     Germany.     U.S.      Pat. 

1,108,406,  Aug.  25,  1914  :  date  of  appl..  Nov.  24.  1913. 
Mortar  from  a  previous  "  dressing,  '  whilst  still  hot,  is 
incorporated  with  a  fresh  mixture  of  lime  and   sand,    for 
the  purpose  of  substituting  the  heat  of  the  already  dressed 
mortar  for  the  heat  from  slaking. — Y.  Sodx. 

Mortar ;    Process  for   preparing   dry from    lime   and 

sand.  Mortelwcrk  Jolit  G.  m.  b.  H.  tier.  Pat.  275,607, 
Met.  23.  1912. 
Quicklime  is  mixed  with  sand  and  calcium  carbonate 
and  heated  in  presence  of  water  at  SO — 100"  C,  Magne- 
sium, calcium,  aluminium,  ammonium,  or  ferric  chloride 
may  also  be  added  to  the  mixture. — T.  F.  B. 
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X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron-ore  deposits  of  Eastern  and  Western  France.     P.  Nicou. 
Iron  and  Steel  Inst.,  1014.     [Advance  proof.] 

A  statistical  and  geological  description,  with  two  maps 
of  the  great  French  ore-fields  is  given.  The  western  field, 
which  is  the  more  favourably  situated  geographically  for 
the  supply  of  ore  to  Great  Britain,  includes  Normandy, 
producing  hsematite  with  a  maximum  of  55%  Fe,  and 
carbonate  ores  containing,  after  calcination,  up  to  50%, 
and  Anjou  and  Brittany,  producing  oolitic  iron  ore, 
htematite,  and  magnetite,  with  about  55%  Fe  and  13 — 20% 
Si02.  The  eastern  field,  French  Lorraine,  yields  a 
hydrated  oolitic  haematite  containing  from  33  to  40%  Fe, 
and  phosphorus  in  such  ratio  that  iron  containing  P  1-7 
to  1-9%  can  be  produced  with  regularity. — O.  E.  M. 

Blast-furnace  stoves;  A  new  process  for  healing .     A. 

Spannagel.     Iron    and    Steel    Inst.,     1914.     [Advance 
proof.] 

The  process  consists  essentially  in  forcing  the  heating 
gases  through  the  stoves  at  a  high  velocity,  experiments 
having  shown  that  whilst  at  first  the  temperature  of  the 
exit  gases  rises  when  the  velocity  is  increased,  the  reverse 
is  the  case  after  a  critical  point  is  passed.  In  the  first 
tests  rough-cleaned  gas  (containing  about  0-5  grm.  of 
dust  per  cubic  metre),  at  a  pressure  of  4  ins.  water-gauge 
was  forced  through  the  stove  by  the  aid  of  air  under  a 
pressure  of  12  ins.  For  a  blast  temperature  of  800D  C.  the 
heating  period  was  reduced  from  4.V — 5  to  about  11  hours 
and  the  maximum  temperature  of  waste  gases  from  700° 
to  350°  C,  as  compared  with  former  conditions.  By 
using  highly-cleaned  gas  it  was  possible  to  reduce  the 
cross-section  of  the  heating  passages.  In  an  installation 
at  Neunkirchen  the  stoves  are  fitted  with  octagonal 
bricks  having  passages  of  75  mm.  diam.  and  so  disposed 
as  to  leave  an  additional  passage,  50  mm.  sq.,  in  the 
centre  of  each  group  of  4  bricks.  Lateral  openings  are 
also  provided  at  one  end  of  the  bricks  to  allow  the  gases 
to  pass  even  if  the  vertical  path  is  blocked.  Using  air  at  a 
pressure  of  16  ins.  water-gauge  to  force  the  gases  through 
the  stoves,  the  waste  gases  were  90° — 116°C.  at  the  end 
of  the  heating  period  of  li  hours,  as  compared  with  410° — 
440°  C.  under  the  old  system.  At  Neunkirchen  6  blast-fur- 
naces will  be  worked  with  15  stoves,  of  which  not  more 
than  12  will  be  running  continuously.  The  method  can 
also  be  applied  to  boiler  firing. — A.  S. 

Electrolytic  iron,  its  manufacture,  properties,  and  uses. 
L.  Guillet.  Iron  and  Steel  Inst.,  1914.  [Advance 
proof.] 

In  the  manufacture  of  electrolytic  iron  taken  on  a  com- 
mercial scale  in  France,  a  revolving  cathode  is  used. 
with  a  solution  of  iron  salts  kept  neutral  by  circulation 
over  the  surface  of  the  iron.  A  depolariser,  such  as 
iron  oxide,  is  added  periodically  to  the  bath,  to  eliminate, 
at  least  in  part,  the  hydrogen  deposited  at  the  cathode. 
It  is  possible  to  work  with  a  current  density  up  to  1000 
amperes  per  sq.  metre,  with  a  yield  of  2  tons  of  metal 
per  kilowatt-year,  including  the  current  for  accessory 
services,  especially  for  the  rotation  of  the  cathode.  Using 
pig  iron  containing  C  2-35,  Si  1-31,  S  0-07  and  P  107%. 
electrolytic  iron  containing  C  0-004,  Si  0-007,  S  0-000, 
and  P  0008%,  after  removal  of  the  gases  by  annealing 
has  been  obtained,  and  iron  of  similar  quality  can  be 
obtained  from  any  grade  of  pig  iron.  For  the  properties  of 
the  electrolytic  iron,  see  this  J.,  1913,  290.  Tubes  of  100 — 
200  mm.  diam.,  0-1 — 0  mm.  thick  and  4  m.  long  are  made 
regularly  at  the  rato  of  100  tubes  per  day.  A  tube  of  100 
mm.  diam.  and  0-75  mm.  thick,  when  subjected  to  a 
pressure  of  1200  lb.  per  sq.  in.,  was  deformed  permanently 
and  uniformly  as  if  squeezed  in  a  press.  Another  specimen 
after  being  heated  at  120°  C.  in  a  boiler  for  21  months  with- 
stood a  pressure  of  1200  lb.  per  sq.  in.  without  any  trace  of 
fracture.  Good  results  have  also  heen  obtained  with 
sheets  in  laboratory  trials.  The  metal  can  be  easily 
worked  and  is  specially  suitable  for  the  construction  of 


electrical  machinery.  In  consequence  of  the  magnetic 
properties  of  the  electrolytic  iron  and  its  regularity  of 
thickness  and  compressive  strength,  its  use  permits  of  a 
saving  in  weight  of  material  of  33— 40%  in  transformers 
and  16%  in  direct  current  machines,  whilst  tho  capacity 
of  alternating  motors,  running  at  the  same  temperature 
and  occupying  the  same  space,  can  be  increased  by  50%, 
The  total  cost  of  the  iron  as  it  leaves  the  electrolytic  bath 
depends  on  cost  of  material  and  labour,  but  is  placed  at 
from  £6  to  £7  12s.  per  ton  by  the  author. — A.  S. 

Iron  ;    A    microscopic   study   of  electrolytic .     0.    W. 

Storey.     Trans.    Amer.    Electrochem.    Soc,    1914,    25, 
489—527. 

The  deposits  of  electrolytic  iron  were  crystalline  but 
variable  in  character  (being  fine  or  coarse,  soft  and  porous 
or  hard  and  dense,  nodular,  etc.)  and  frequently  resembled 
the  minerals  manganite,  haematite  and  limonite  in 
structure.  On  heating  to  910°— 915°  C,  the  crystalline 
structure  of  the  deposit  was  converted  into  the  grain 
structure  of  ordinary  ferrite,  the  grain  being  large  or 
small  as  the  original  deposit  was  coarse  or  fine  ;  but  no 
change  occurred  below  the  A3  point.  By  long  annealing 
at  the  Ac3  point  tho  coarse-grained  ferrite  structure 
became  somewhat  finer,  but  never  as  fine  as  that  resulting 
from  a  fine-grained  deposit.  The  grains  of  electrolytic 
iron  did  not  grow  appreciably  at  1 150°  C.  Tho  ferrite 
grains  of  fused  electrolytic  iron  were  composed  of  smaller 
grains,  the  boundaries  of  the  latter  being  merely  shallow 
depressions  whereas  those  of  the  former  were  V-shaped 
grooves  ;  continuity  of  inner  grain  structure  was  observed 
between  merging  grains  of  similar  crystal  orientation, 
and  this  inner  structure  was  only  destroyed  by  several 
annealings  above  the  Ac3  point.  The  inner  grains  are 
probably  groups  of  similarly-oriented  iron  crystals, 
the  orientation  in  all  the  grains  being  alike  throughout 
the  ferrite  grain  ;  and  the  large  y  grains  formed  during 
the  slow  cooling  of  the  molten  metal  contain  numerous, 
similarly-oriented,  non-7  nuclei,  and  are  changed  to  the 
non-7  state  without  altering  in  size.  The  microstructuro 
of  rolled  electrolytic  iron  consisted  of  clean  ferrite,  and 
that  of  the  forged  metal  of  tine-grained  ferrite  containing 
a  minimum  of  impurities. — W.  E.  F.  P. 

Steel ;     The    oxygen    content    of  open-hearth .     J.    A 

Pickard  and  F.  M.  Potter.     Iron  and  Steel  Inst.,  1914. 
[Advance  proof.] 

Oxygen  was  determined  by  heating  the  steel  in  a  confined 
volume  of  hydrogen  in  the  presence  of  a  weighed  boat 
containing  phosphoric  anhydride  (Carnegie  Scholarship 
Memoirs,  Iron  and  Steel  Inst.,  1913,  70).  The  results 
given  are  : — 
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'be  higher   proportions  of   oxygen   wei  in  t ru- 

bra pt-r  -     10,   13,   is  and   - 

anpln),  ami  tht-  general  superiority  <-f  acid, 
leek  may  be  due  in  some  measure  lo  its  lower 

The   high   results   for  oxygen,   in   good  quality 
eeU,   obtained    by    previous   workers   are  discussed  and 
thoda  of  analysis  criticised.  —  W.  E.  F.  P. 

ltd    costing*  :     EUttrit .     C.     A      Hansen.     Trans. 

Am.-r.   Elrctrochem.  Soc,   1914,  25,   133—137. 

*  a  foundry  of  the  TrcadweU  Engineering  Co.,  Easton- 
a.,  a  3-phase  arc  furnace  (nominal  cs  Dfi  per 

d,  the  current — supplied  at  2200  volts. 
— is  stepped  down  to  85  volts  by  moans  of  two 
\   A.  transformers,  and  direct  current  motors  an- 
ted   for    regulating    the    electrodes.      The     foundry     is 
perated  on  day  shift  only,  a  _••  ~*1  quality  of  sti-ol  scrap 
•ing  charged  cold  with  sufficient  \\m  and  ore  to  keep  the 

furnace  bottom  and  produce  acas 
■ntainip._-    about    0  2%  C        -  a     minimum    of 

3 — 0-4°o  in  ordinary  crucible  steel  castings    ;    it  has  not 
ind  economical  to  reduce  the  carbon  content  of 
d  further,   to   preheat   the  furnace   by   means   of 
fuel-burning   apparatus,   or   to   employ   molten 
ipola  metal  for  charging.      15  heats  per  week  arc  made, 
e  average  weight  i»%r  heat  being  4"<»ilb.  ;    the  average 
•wer  consumpti  m  is  900  kilowatt-hours,  and  the  . 
:  pairs  and  ..f  electrodes  each  -_  .VI.  i.  ]vr  20001b. 

|  »e  averaee  weight  of  eastings  made  is  9  lb.  :    the  ratio 
cleaned-  astinns.  risers,  etc..  to  charged  weight 
id  the  ratio  cf  finished  castings  to  char_  .  about 

The  furnace  lining  is  repaired  aft  15  heats. 

— W.  K.  F.  P. 

rromanganes'  in    steel  processes:     Cse  of  molten . 

hlin.     Iron    and    Steel    Inst..    1914.     [Advance 

1  the  loss  of  ferromanganesc  caused  by  adding  it 

the  charge  in  the  solid  state,  it  is  frequently  melted  in 

those  in  use  have  a  furnace  efficiency 

With  the  Rennerfelt  furnace  (this  J., 

12,  1 1SS)  an  efficiency  of  7S — 79°„  is  reached  if  the  ferro- 

]  wgancsc  is  charged  into  the  empty  previously-heated 

rnace,  or  47  0o  if  it  is  dropped  into  an  existing  liquid 

th   in   the    furnace.     To   obtain    the   higher   efficiency 

?  eold  ferromanganesc  is  placed  upon  a  bridge  the  surface 

which  is  slightly  below  the  highest   level  of  the  bath 

furnace  is  charged,  or  several  small  furnaces  are 

1  and  discharged  into  a  travelling  receiver  in  succession. 

— O.  E.  M. 


<U  :    Transformations   of .       H.    de    Xolly    and    L. 

Iron  and  Steel  Inst..  1914.     [Advance  proof.] 

the  authors'  view  the  transformation -point  is  marked 
the  allotropic  change  of  a-  into  3-  or  -,-iron.  with  a  more 
leas  complete  dissociation  of  carbide  and  solution  of  the 
•bon  liberated  in  -j-iron.  If  it  be  admitted  that  the  allo- 
■pic  change  involves  shrinkage,  and  that  the  dissociation 
d  solution  involve  dilatation,  this  view  is  supported  by 
•  numerous  dilatation  curves  given  for  steels  of  various 
nposition. — O.  E.  M. 

■»  and  stetl ;  The  brittlencs*  produced  in .  by  deforma- 

ioa  at  different  temperatures.  G.  Charpv.  Comptes 
■end..   1914.   158,311—314. 

-*   brittleness    of     steel     increases    regularly  with    the 

nperatuxe    of  deformation   and   attains    a    maximum, 

-   according  to  the  nature  of  the  steeL   at   about 

:his  temperature  being  coincident   with  that  of 

annum     ductilitv,     and    nearlv    -(A)-    below    that    of 

resilience".— W.  E.  F.  P.' 


d;  Influence  of  coalescence  on  the  mechanical  pro} 

' and  on  aUoys.     A.  M.  Portevin  and  V.  Bernard. 

ron  and  Steel  Inst.,  1914.     [Advance  proof.] 

the    result    of    coalescence — induced    bv    prolonzed 
ealine— of  an  eutectoid  steel  (C  OS.  Mn  0-3,  Si  0-37 
tensile  strength,  elastic  limit  and  Brinell  hardness  were 


rednoed,  and  the  elongation  and  i  ned. 

In  the  case  of  a  hyp-  UnO-5,  Sil   - 

the  effect  of  liquation  and  ooa 
the  resilience  and  hardness  of  - 

subjected  to  different  heat  treatments  was  determined. 
When  heated  fur  In  mint. 

properties    of    •  tie- 

nature  of  the  preliminary  i 
the  heatini:   peril*!   to   30   mins.   all   I 
"restored''     irrespective    of    their    prat  'ion. 

The  explanation  of  many  experimental  f  . 
t  he  heat  treat  ment  of  alloys  generally  m . 
the  phenomena  of  coalescence  and  liquation. — W.  K   !'.  P. 

Cobalt;     Determination    of in    high-speed    steels.     L. 

Dotty.     Iron  and  Steel  Inst.,  1914.     [Advance  proof.] 

The  volumetric  cyanide  and  gravimetric  nitrite  methods 
hitherto  employed  for  determining  cobalt  in  steels  are 
liable  to  considerable  error,  but  quite  satisfactory  results 
are  obtained  by  precipitating  the  metal  as  ammonium 
cobalt   phosphate.     3    grms.    of   filings    a-  1    in 

hydrochloric  acid,  oxidised  with  nitric  acid,  and  tui .. 
acid  filtered  off.  The  excess  of  acid  is  neutralis.-d  with 
ammonia,  the  iron  precipitated  with  acetic  acid  and 
ammonium  acetate  and  an  aliquot  portion  of  the  filtrate, 
representing  2  grms.  of  steel,  is  acidified  with  hydrochloric 
acid,  evaporated  to  50  c.c.  and  neutralised  with  ammonia, 
the  precipitate  being  dissolved  and  re-precipitated  with 
ammonium  acetate.     The  combined  filtrat  are- 

neutralised  with  acetic  acid  and  4  c.c.  excess  of  acid  and 
15  cc.  of  ammonium  acetate  solution  added.  Hydrogen 
sulphide  is  passed  through  the  solution  for  15  mins.,  the 
cobalt  sulphide  is  separated,  dissolved  in  hot  dilute  nitric 
acid,  20  c.c.  hydrochloric  acid  added,  and  after  evaporation 
•  o  10  c.c.  the  solution  is  dilated  and  the  cobalt  precipitated 
ina  volume  of  about  12.5c. r.  by  adding  1  grm.  of  ammonium 
phosphate,  and  just  enough  ammonia  to  produce  a  slight 
precipitate,  then  15  c.c.  of  ammoniur  .rid  finally 

ammonia  till  sliehtly  alkaline.  The  liquid  is  warmed  until 
the  flocculent  blue  precipitate  changes  to  a  crystalline 
purple-rose  one.  This  is  ignited  in  a  muffle  and  weighed  as 
riltratc  will  still  contain  a  trace  of  cobalt, 
but  this  is  counterbalanced  by  the  presence  of  traces  of  iron 
phosphate  and  silica  in  the  precipitate.  If  nickel  is 
present  it  is  separated  by  the  dimethylgloxime  method 
from  the  original  acetate  filtrate,  and  the  cobalt  determined 
as  phosphate  in  the  filtrate. — G.  F.  M. 

Chloridizing  leaching  at  Park  City.  Utah.  [Recovery  of 
copper,  silrer  and  gold  from  low-grade  ores\  T.  P.  Holt. 
Mm.  and  Eng.  World,  1914.  :  - 
The  ore  containing  per  ton  6 — 14  oz.  A_\  1 — 2  lb.  Cu. 
ii. nl — 0-015  oz.  Au.  and  a  little  Pb  and  Zn.  is  crushed, 
mixed  with  coaldust  and  salt,  roasted  by  the  combu- 
of  the  fuel  in  the  charge,  leached  with  acid  salt  solution. 
and  the  Ag.  Cu.  Au.  and  Pb  precipitated  together  on  scrap 
iron.  Recent  lv  the  shaft  furnaces  previously  used  for 
roasting  have  been  replaced  by  a  continuous  furnace  in 
which  the  column  of  ore  moves  down  at  intervals  as  the 
roast inz  zone  travels  upwards.  The  charge  contains 
2-4— -3-0%  of  fuel  and  7-5%  of  salt,  and  must  be  thoroughly 
mixed.     The   leaching  solution   cons.  ;ble   salts 

from  the  roasted  ore  with  some  free  acid,  derived  in  part 
from  the  condensed  roaster  fumes.    The  product  deposited 
on  the  scrap  iron  contains  Au  1-78  oz.  and  Az  6868-5 
per  ton,  Pb  13-2%,  Co  36-94%,  insoluble  residue  7-5%, 
Fe  2-5°0,  S  1-6%,  and  Zn  nil—  A.  T.  L. 

Copper  ores  ;   Leaching  and  electrolytic  treatment  of at 

Chuquieamata,  Chile.     E.  L     Trans.  Amer. 

Electrochem.  Soc..  1914.  25,  193—2 
The  ore  deposit  at  Chuquieamata  is  probably  the  la- 
copper  deposit  known.  It  extends  a  distance  of  about 
8000  ft..  with  an  average  width  of  500  ft.,  and  up  to  the 
present  200,000,000  I  ns  of  ore  have  been  developed. 
The  copper-bearing  mineral  is  mainly  brochantite 
(oxysulphate)  and  is  readily  extracted  by  cold  dilute 
sulphuric    acid.     Xo    deleterious    impurities    other    than 
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chlorine,  derived  from  a  deposit  of  salt  in  the  upper  parts 
of  the  ore  body,  are  dissolved  and  the  acid  produced  in 
depositing  copper  electrolvtically  from  the  solution  more 
than  suffices  to  make  up  the  losses  in  working.  Before 
electrolysis  the  chlorine  is  precipitated  as  cuprous  chloride 
by  treating  the  solution  with  copper  shot  placed  in  a 
revolving  drum.  In  tests  with  an  experimental  plant 
of  15  tons  capacity,  an  extraction  of  90-96°o  of  the  copper 
■was  obtained.  A  description  of  the  plant  now  in  course  of 
construction  is  given.  The  daily  capacity  of  the  plant 
will  be  about  10.000  tons  of  ore  and  that  of  the  electrolytic 
refinery  335,000  lb.  of  copper. — A.  S. 

Copper    ores;     Hydro-electric    treatment    of .     R.    R. 

Goodrich.     Trans.     Anier.     Electrochem.     Soc.     1914, 
25,  207—242. 

A  review,  with  copious  references,  of  the  practised  and 
suggested  hydrometallurgical  processes  for  the  extraction 
of  copper  from  ores,  including  both  purely  chemical  and 
electrolytic  methods. — A.  S. 

Zinc  l     Electrolytic    deposition    of .     J.    W.    Richards. 

Trans.  Amer.  Electrochem.  Soc.,  1914,  25,  281—290. 

A  review  of  electrolvtic  methods  for  the  deposition  of 
zinc.  The  refining  of  impure  zinc  in  the  absence  or  presence 
of  precious  metals  may  be  commercially  successful  with 
cheap  sources  of  power  and  high  market  values  of  zinc. 
Processes  for  the  direct  estimation  of  zinc  in  compounds, 
using  soluble  anodes  containing  zinc  compounds  or  no  zinc, 
or  using  insoluble  anodes,  but  utilising  or  not  utilising 
the  electro-chemical  reaction  at  the  anode,  have  either 
been  abandoned  or  are  only  moderately  successful  com- 
mercially, with  the  exception  of  direct  estimation  using 
insoluble  anodes  in  which  the  electrochemical  reaction  at 
the  anode  is  not  utilised.  Ordinarily  zinc  can  only  be 
efficiently  deposited  from  slightly  acid  solutions  with  a 
low  current  density,  but  Pring  and  Tainton  have  shown 
that  in  the  presence  of  a  small  amount  of  colloidal  matter, 
the  reverse  is  the  case  (see  this  J.,  1914,  423). — B.  N. 

Zinc  from  zinc  sulphate  solutions;    Addition  agents  in  the 

[electro]   deposition    of .     O.    P.    Watts   and   A.    C. 

Shape.     Trans.    Amer.    Electrochem.    Soc,    1914.    25, 
291—296. 

The  most  promising  addition  agents  for  obtaining  good 
electrolvtic  deposits  of  zinc  were  found  to  be  eikonogen, 
pyrogailol  and  ,3-naphthol,  the  latter  being  the  best, 
though  gum  arabie,  benzoic  acid,  caffeine,  formin,  and 
terpin  hydrate  gave  fair  results,  the  most  common  defect 
being  the  production  of  vertical  grooves  or  striations. 
One  gram  of  the  agent  per  litre  was  added  to  a  solution  of 
zinc  sulphate  (25°0  of  ZnS04.7H20),  using  a  zinc  anode 
and  iron  cathode  and  a  current  density  of  about  10  amps, 
per  sq.  ft. — B.  X. 
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Brass  foundry;  Safety  and  sanitation 
MoerL  Amer.  Inst.  Metals,  Sept 
[Advance  proof.] 

Ay  account  of  the  measures  adopted  in  a  brass  foundry 
in  Chicago. 

Brass    melting ;    Electric .     G.     H.     Gamer    and    C. 

Hering.     Amer.    Inst,    of    Metals,    Sept.    7 — 11,    1914. 
[Advance  proof.]     (See  also  this  J.,  1913,  27.) 

The  furnace  of  the  Hering  type,  used  in  the  tests,  consists 
of  a  shell  lined,  so  as  to  form  a  hearth,  in  the  bottom  of 
which  are  several  inclined  cylindrical  holes,  extending  into 
the  fining  and  terminating  at  their  outer  ends  in  electrodes 
of  graphite  or  of  the  same  metal  as  that  to  be  melted. 
The  current  passes  through  the  liquid  metal  in  these 
holes,  or  resisters,  squirting  it  out  by  the  "  pinch  effect  " 
into  the  mass  of  metal  on  the  hearth.  Suspended  matter 
is  thus  removed  to  the  top  and  the  metal  is  refined.  The 
rapid  flow  in  the  heating  holes  is  based  on  the  use  of  a 
heavy  current  of  low  voltage.  The  furnace  may  be  made 
to  tut,  thus  facilitating  direct  casting  into  the  moulds 
and  avoiding  expensive  superheating.  The  electrodes  are 
attached  to  transformers  of  the  two-  or  three-phase  type 


which  are  secured  to  the  shell,  thus  permitting  heating 
during  the  tilting  operation.  The  furnace  is  normally 
sealed,  and  opened  only  for  pouring,  the  zinc  loss  being 
reduced  to  an  almost  negligible  amount,  as  a  reducing 
atmosphere  can  be  maintained  ^n  the  furnace. — B.  X. 

Zinc   bronze  :  2Zh-10Sm-88Cm  ,■     Standard   test   bars  of  the 

.     C.   P.    Karr.     Amer.    Inst,    of   Metals.   Chicago, 

Sept.  7 — 11,  1914.     [Advance  proof.] 

The  most  suitable  conditions  for  pouring  and  moulding 
test  bars  so  as  to  secure  high  and  uniform  tensile  strength 
and  ductility,  were  investigated  by  the  U.S.  Bureau  of 
Standards.  The  sand  cast-to-size  shape  is  recommended 
as  the  standard  form  for  general  foundry  practice,  sintc- 
it  is  easy  to  mould  (a  dry  sand  mould  is  used  and  the  bar 
cast  flat  or  vertical),  inexpensive  to  machine  to  the  shape 
and  size  required  for  testing,  and  gives  uniformly  good 
results  irrespective  of  the  pouring  temperature.  Normalised 
chill  bars,  comparable  to  the  sand  cast-to-size  shape,  were 
obtained  by  annealing  chill  cast  bars  between  500°  and 
700°  C.  For  all  types  of  bar,  the  best  results  were 
obtained  by  pouring  between  1150c  and  1270°  C. 

— W.  E.  F.  P. 


— .     C.  \V.  Bennett,  H.  I 
Trans.  Amer.  Electrochem. 


Nickel;  Electrode  position  of - 
Kenny  and  R.  P.  Dugliss. 
Soc,  "1914,  25,  335—346. 

The  best  deposits  of  nickel  are  obtained  when  a  definite 
amount  of  ammonia  is  added  to  the  solution  of  nickel 
ammonium  sulphate,  the  efficiency  being  dependent  upon 
the  degree  of  alkalinity  of  the  cathode  film,  and  if  the 
solution  is  vigorously  stirred  the  efficiency  is  decreased. 
It  is  probable  that,  in  acid  solutions,  nickel  is  deposited 
only  when  the  impoverishment  of  the  hydrogen  ions 
causes  the  solution  to  become  alkaline.  The  iron  content 
of  the  anode  does  not  materially  affect  the  efficiency,  but 
with  a  rotating  cathode  the  iron  content  of  the  deposit  is 
greater  than  that  formed  on  a  stationary  one.  Probably 
the  ammoniacal  film  prevents  the  electrodeposition  of  the 
iron,  except  by  mechanical  occlusion,  owing  to  the  form- 
ation of  a  deposit  of  hydrated  oxide. — B.  N. 

Cadmium  ;    Electrodeposition  of .     Part  I. — Beview, 

Part  1J.— Experimental.  F.  C.  Mathers  and  H.  If. 
Marble.  Trans.  Amer.  Electrochem.  Soc,  1914,  25. 
297—333. 

A  historical  review  of  the  electrodeposition  of  cadmium, 
dealing  with  inorganic  and  organic  salts  and  with  ammo- 
niacal solutions,  is  given.  In  almost  all  cases,  rough 
crystalline  deposits  are  obtained.  Experiments  hare 
shown  that  good  and  smooth  deposits  of  cadmium  may  be 
obtained  from  perchlorate,  fluosilicate,  fluoborate  and 
fluoride  solutions,  by  the  addition  of  clove  oil,  glue, 
peptone,  and  phloridizin. — B.X. 

Lead  in  tinning  baths  and  solders  ;   Determination  of  small 

quantities  of .     P.  Breteau  and  P.  Fleurv.  .1.  Pharm. 

Chim.,  1914,  10,  265—273. 
One  srm.  of  the  sample  is  fused  with  sulphur  and  sodium 
carbonate,  the  product  digested  with  warm  water,  and 
the  sulphides  of  Pb,  Cu  and  Fe  filtered  off,  washed  witu 
sodium  sulphide  solution,  and  dissolved  in  the  kut 
possible  quantity  of  hydrochloric  acid  containing  bromine. 
After  boiling  and  reducing  the  Fe  with  sulphurous  acid, 
the  cooled  solution  is  treated  with  excess  of  potassium 
cyanide,  made  alkaline  aud  the  Pb  precipitated  by  sodium 
sulphide.  The  precipitate  is  washed  with  codium  sulphide 
solution,  dissolved  in  warm  nitric  acid,  the  solution 
evaporated,  the  residue  dried  at  130°— 150°  C,  and 
dissolved  in  10  cc  of  water.  The  solution  is  evaporated, 
the  residue  dissolved  in  5  cc.  of  water  together  with 
a  crystal  of  sodium  acetate,  and  the  solution  _poun<l 
into  25  cc  of  a  solution  containing  01423  grm.  of  E 
per  litre.  The  colloidal  precipitate  of  normal  lead  chromati 
(a  basic  chromate  is  precipitated  if  the  bichromate  h 
added  to  the  lead  solution)  is  aggregated  by  "J""""1 
with   01    grm.    of    powdered   asbestos,    filtered  off,   the 
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filtrate  an  1  washings  made  up  to  100  c.o.,  and  thi 
if   bichromate   determined    iodometrically,     P.  Suns. 

inium    alloys  :      I    h  4  »Ai    '  for 

.     A.  B.  Norton.     Amer.  Inst,  ol  Metals,  I  i 

Bept.  7     I  I.  Mill.     [Advance  proof.] 

1  !  in.  long  .mil  [  in.  .Ii  mi.,  1 1 . > x  ing  1  ich  end 

oonnectcd  (unfillctcd)  to  (he  end  ol  a  cy Under  5  in.  long 
nnil   I  in.   dinm.,   is  rizontally,  in  Band,  80  that, 

as  it  contracts  during  solidification,  it   lifts  .1  wei 

mpt.  The  specimen  is  cast,  withoul 
n  risrr,  in  an  iron  flask,  buf  has  at  the  gate  end  a  boll 
Mich  is  ii n.iI  rigidly  to  tin-  flask  and  holds  the  teat-piece 
stationary  when  contraction  begins;  tension  is  applied 
to  the  opposite  end  through  another  boll  (also  oast  in 
I  piece)  attached  to  a  flexible  wire  cable  passing 
hi'it  a  pulley  and  provided  with  n  scale  ran.  The  targes! 
load  the  alloy  will  raise  without  cracking  is  the  figure 
tiik'ti  for  comparison:  and  the  results  ol  the  test* 
well  with  foundry  experience. — \V.  E.  F.  P. 

Aluminium   die-castings.     A.    B.    Norton.      Amer.     Inst. 
Metals,    Chicago,     Sept.     7—11.     1914.        Pp.     1—7. 

[Advance  proof.  | 

1'iir  difficulties  in  using  aluminium  alloys  for  die-castings 

iiv  the  high  unit iiiy  point,  the  tendency  to  absorb  iron, 
tho  high  shrinkage  on  solidification  and  the  weakness 
d  by  aluminium  when  burned  or  soaked.  Iron 
moulds  are  used,  constructed  in  sections  containing 
crying  as  cores  or  chills  or  forming  projecting 
l-arts  which  would  otherwise  interfile  with  the  opening 
of. the  mould.  After -assembling  the  mould,  and  heating 
it  to  the  proper  temperature,  cooling  pieces  are  inserted, 
ihe  metal  poured,  and  the  cooling  pieces  removed  in 
the  proper  order.  The  castings  have  a  smooth  finish  and 
1  rim-  grain,  and  will  take  a  high  polish.  They  are  made 
up  to  30  lb.  in  weight  and  are  stronger  than  sand  castings 
(see  table)  : — 


fcrength 

Ipprox  elastic  limit  (Stress  for 

Ir01"elong itimi  in  2") 
•ercentage  elongation  in  2" 
Specific  gravity  . . 


Sand  castings.      Die  castings 


20,000 

13000 

1  7 
2-84 


13,000 
8-1 
2-87 


—A.  T.  L. 

Aluminium    and    aluminium    wares.      Board     of     Trade 
Bulletin.     No.   77.     [T.R.] 

May  be  obtained  from  the  Board  of  Trade,  Commercial 
Intelligence  Branch,  73,  Basinghall  Street,  E.C. 

Electrical  conduction  [of  metals]  at  high  temperatures  and  its 
measurement.  E.  F.  Northrap.  Trans.  Amer.  Electro- 
chem.  Soe.,  1014,  25,  373—392.  (See  also  this  J., 
WW,  141.  357,  358,  7IH'.) 

Tue  author  determined  the  resistivity  in  the  molten 
■tate  ,.f  X.,.  K.  He.  Cd  Pb,  Zn.  Sn.  Bi.  Sb,  Cu,  Al.  Ag,  Au. 
ind  also  alloys  of  Na  and  K  and  brass.  A  change  of  state 
~~s  always  accompanied  by  an  almost  sudden  change  in 
wistivity.  With  metals  which  expand  or  contract  on 
iquefaction,  the  resistivity  was  either  a  little  more  than 
loublcd  or  halved  respectively.  With  the  exception  of 
'n.  I'd  and  Sb.  the  increase  in  resistivity  with  increase 
n  temperature  was  verv  nearly  linear  in  the  molten  state, 
md  with  Na,  K,  Sn.  Hg,  1'b  and  Bi.  the  ratio  of  the 
'•efficient  of  resistance  to  the  coefficient  of  cubical 
xpansion  for  the  same  temperature  was  practicallv  the 
same.— B.  N. 

'alcium  hydridi  ;   Thermodynamics  of  the  formation  of . 

J.  V  Bronsted.     Z.  Elektrochem.,  1!U4,  20,  81— S3. 
COMBINATION"     between     calcium     and     hydrogen     occurs 
jppreciabiy   at    400°  C,    whilst    at    900   C.    the    hydride 
ussociates    rapidly    at    01     atmosphere    pressure."    The 


dissociation   curve  wt     Li    ited    between   660     and 

10   C.     The  leu  of  formation  .,f  . . ,  I  ■  1  •  j  t  1  ■  hydride 

dedi I  therefrom  1     13,930  cal         ,  and  a  direct  calori 

1  on  11  ion  Ooalorii        J.  I;. 

1%    by-product  diuetry   and   •'     relation    to  thi 

manvfa  1 nd  steel.     1  ooper.     8a  1 1  k. 

Iron   and  lute.     Hadfleld   Research    I' 

I'.vi  1 

si.. I  making;    Converter  ;  — .     Ii.  and  .1.   K. 

Hyde,  Sheffield.     Eng.  Pat.  16,653,  July  21,  1913. 
\   1  iimiiim  11  oupola    and   1  onvertei  allj  . 

The  lower,  or  converter,    pari    maj    be  tilted,   raised   01 

lowered  as  required. — \V.  E.  1".  V. 

Iron:     Pro  melting   and    purifying  (;-    ft. 

Cehrandt.  Chicago,  III.     U.S.  Pat.   1,110,540,  Sept.  15, 
I'.il  1  ;   date  ol  appl  .  .lime  1 1,  1913 

Tin:  on-  is  smelted  in  .1  blast-furnace  having  two  ■- ■ 
of  tuyeres  arranged  one  above  the  other  at   the  upper 
part  of  the  crucible,  bo  that  the  freshly  reduced  metal 
is  subjected   to   horizontal    and   upwardly    inclined    bl 
from  the  ii|iper  and  lower  tuyeres  respectively. — W.  E.  V    P 

tlloy-steel  scrap ;    Method  of  trailing .     P.  P.  I: 

and   E.   L.   Diehl.   Munhall.   Pa.     l.S.    Pat.    1,108,2 
Aug.  25,   1914  ;    date  of  appl..  Feb.  7.  1911. 

Steel  scrap  (containing  Ni  alone  or  with  Or,  V  and  Bin) 

is  first  heated  to  about  its  melting-point  by  regenerative 
heat    and  then   melted,   by   means  of  an  electric  cun 
in  a  stream  of  non-oxidising  gases  and  in  presence  of  fluxes 
and  reducing  agents. — W.  E.  F.  P. 

Ferru-  and  silicon  :    Making  an  alloy  of . 

J.    C.     Walker,    Yonkers.    N.Y.      U.S.     Pnt.     1,109,640, 
Sept.  1.  1!H4  ;    date  of  appl..  Feb.  4,  1913. 
Silica   is   reduced   while   in   contact    with   molten   ferro- 
manganese,  portions  of  the  silicon  alloy  being  periodically 
removed  from  the  bath  and  replaced  by  ferromangai 

—  W.  E.  F.  P. 

Sited;     Method    of   preparing for    painting.    G.    D. 

Feidt,     Assignor    to     American     Chemical     Pain!     '  c 
Philadelphia;  Pa.     U.S.   Pat.   1,109,670,  Sept.  s.   1914; 
date  of  appl.,  Feb.  4,  1914. 

A  MIXTURE  of  alcohol  and  phosphoric  acid  is  applied  to 

the  steel  which  is  then  rubbed  with  an  abrasive  and  finally 

wiped.— W.  E.  F.  P. 

Metals  or  olh.  r  fusible  matt  rials  :  Formation  and  application 

of  alloys  or  mixtures  of .     R.  K.  Morcom,  London. 

Eng.  Pat.  19,005,  Aug.  21,  1913. 

The  solid  (wire  or  rod)  or  molten  metals  (or  other  material-) 
are  fed  into  a  blowpipe  whence,  by  the  action  of  the  bl 
they  are  projected,  as  spray  or  dust,  into  a  receiver 
(containing  water  or  not)  or  against  a  preheated  metal 
surface.  The  constituents  of  the  alloy  may  form  the 
electrodes  of  an  arc  and  the  latter  subjected  to  the  action 
of  a  blast.     (S,e  also  this  .1..  1914,  925.)— W.  E.  F   P 

Metals  from  their  solution*  and  apparatus  therefor  :   hi 

ry  0f .     O.  C.  Tainton  and  M.  1'.  L.  A. 

Aymard.  Johann  nisva.,1.      I  19,669, 

Aug.  30,  1913. 
The  filtering  body  of  the  cathode  is  made  of  eery  finely- 
divided  conducting  substance  spread  upon  a  perforated 
conducting  support,  so  that  in  the  passage  of  the  liquid 
under  treatment  through  the  cathode,  turbulent  or 
eddying  flow  takes  place.  The  finely-divided  substance. 
e.g.,  graphite,  may  be  added  to  the  liquid  so  that  it  is 
deposited  on  the' cathode  during  working.  Three  forms 
of  apparatus  are  described,  one  with  a  horizontal  support, 
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a  second  with  a  vertical  one,  and  a  third  with  a  porous 
carbon  tube  as  support. — B.  N. 

Electroplating  apparatus.  J.  T.  Daniels,  Assignor  to  The 
Hanson  and  Van  Winkle  Co.,  Newark.  N.J.  U.S.  Fat. 
1,108,145,  Aug.  25,  1914  ;  date  of  appl.,  March  10.  1913. 
Two  electrically-conductive  conveyer  screws  are  mounted 
on  the  tank,  and  carry  electrically-conductive  hangers. 
extending  into  the  bath."  A  stationary  curved  transfer  rod 
is  connected  with  the  screws,  and,  by  means  of  a  transfer 
wheel  journaled  on  an  axis  perpendicular  to  the  screws 
and  the  transfer  rod  and  provided  with  transfer  fingers, 
the  hangers  may  be  moved  from  one  screw  to  the  other  by 
way  of  the  transfer  rod  when  the  screws  are  turned. — B.  N*. 

Electro-galvanising  solution.  G.  Sacerdote,  Assignor  to 
The  Metal  Treating  and  Equipment  Co.,  Inc.,  New  York 
U.S.  Pat.  1.109,181,  Sept.  1,  1911;  date  of  appl.. 
July  21,   1909. 

A  solution  of  a  salt  of  the  metal  to  be  deposited,  together 
with  sulphate  of  iron,  acetates  of  aluminium  and  man- 
ganese, free  from  alkali  salts. — B.  N. 

Cobalt  or  nickel  and  copper  ;    Process  of  extracting  - , 

from  cobalt  or  nickel  bearing  copper.  L.  J.  G.  de  Burlet, 
Hoboken,  Belgium.  Eng.  Pat.  27,1.50,  Nov.  25.  I'll:;. 
Silicate  ore  or  slag  is  fused  to  extract  the  greater  part  of 
the  copper  as  impure  metal,  then  pulverised,  treated  with 
sulphuric  acid  of  32=  B.  or  sp.  gr.  1-285  (2500  litres  per  ton 
of  material),  the  mass  dried  at  150° — 200°  C,  treated  with 
hot  water  and  filter-pressed.  After  adding  calcium 
carbonate  to  the  solution  to  precipitate  the  iron  and  part 
of  the  copper,  the  remainder  of  the  latter  is  removed  by 
electrolysis,  the  liquid  made  ammoniacal,  and  the  cobalt 
or   nickel   recovered   electrolytically. — YV.  E.  F.  P. 

Furnace  for  heat  treatment  of  metals.     W.  A.  Russell  and 

J.  Lord,  Manchester.  Eng.  Pat.  3339,  Feb.  9,  1914. 
The  horizontal  heating-chamber  of  the  furnace  has  an 
arched  roof,  inlets  for  flame  or  hot  gas  at  each  springer  or 
base  of  the  arch,  and  a  gas  outlet  at  the  mouth,  the°walls 
being  provided  with  studs  or  projections  for  abstracting 
heat  from  the  gases. — W.  E.  F.  P. 

Tin;    Process  for  the  recovery  of by  conversion  int., 

volatile   tin   compounds.     A.    Richards,'  London.     Enc. 
Pat.  8611,  Apr.  4,  1914. 

A  mixture  of  the  tin-bearing  material  with  coal  and 
sodium  chloride  is  heated  to  about  800°  C.  in  a  reducing 
atmosphere  and  preferably  under  reduced  pressure.  The 
mixture  may  be  agitated  by  means  of  rabbles  ;  showered 
into,  or  against,  the  stream  of  hot,  reducing  gases  and  flame  ,■ 
or  treated  in  the  form  of  shallow  lavers'or  blocks.  (Sec 
also  Eng.  Pats.  20,644  of  1911  and  56  of  1912  ;  this  J 
1913,  440,  821.)— W.  E.  F.  P. 

Furnace;  Electric [for  reduction  of  zinc  ores].     A.L.J. 

Queneau,     Jemeppe-sur-JIeuse,     Belgium.     Eno.     Pat 
10,061,  April  23,  1914. 

Tubular  condensers  of  refractory  material  of  the  same 
cross-section  throughout  are  grouped  together  in  openings 
in  the  walls  of  the  furnace"with  a  suitable  inclination 
towards  the  outside.  The  dimensions  and  number  of  the 
condensers  are  chosen  so  that  they  act  like  those  of  the 
Belgian  type.  The  condensers  have  internally  a  circular 
cross-section  each  being  closed  at  the  outside  end  by  a 
cylindrical  plug,  the  upper  part  of  the  periphery  being  of  a 
radius  Jess  than  that  of  the  interior  of  the  nozzle  so  as  to 
leave  a  passage  for  gas,  and  the  lower  part  having  an 
opening  for  the  passage  of  a  scraper.  The  condensers  are 
arranged  in  superposed  layers,  with  orifices  in  their  walls, 
the  upper  ones  delivering  condensed  liquid  metal  to  the 
last  layer  from  which  the  metal  is  run  off.  The  electrodes 
are  in  the  central  part  of  the  iurnace,  and  the  charge  is 
introduced  through  a  series  of  shoots  in  the  Balls,  alter- 
nating with  the  groups  of  condensing  tubes.  The  material 
is  delivered  on  opposite  sides  of  the  electrodes,  at  such 


a  level  that  it  falls  in  ?  sloping  manner  towards  the  elec- 
trodes, giving  a  minimum  of  thickness  around  the  electrodes 
where  the  reduction  is  most  intense,  and  the  transference 
of  dust  with  the  vapours  is  thus  largely  prevented. — B.  N. 

[Metal-heating]  Furnace  working-openings  through  whirl, 
hot  ga <>s  u><  discharged;  Impts.  in .  W.  S.  Rock- 
well, New  York,  U.S.A.  Eng.  Pat.  12,270,  May  18, 
1914.     Under  Int.  Conv.,  Aug.  15,  1913. 

A  vertical  casing  is  fixed  in  front  of  the  furnace  so  that 
the  hot  waste  gases  issuing  from  the  working  opening 
pass  up  through  the  casing  and  preheat  the  air  for  com- 
bustion which  is  passed  through  an  inclined  series  of 
horizontal  pipes  connected  at  each  side  with  a  header. 
A  sheet  of  non-conducting  material  is  fixed  to  the  front 
wall  of  the  casing  to  protect  the  workmen  from  the  heat. 

— W.  H.  C. 

Smelting  furnace.  E.  Rivoroll,  Los  Angeles,  Cal.  U.S. 
Pat.  1,105,001,  July  28,  1914  ;  date  of  appl.,  Nov.  5,  1912 

Ore  is  fed  into  an  inclined  chamber,  the  width  of  which 
increases  from  either  end  towards  the  middle,  and  which 
opens  at  its  lower  end  into  a  combustion  chamber  above 
a  crucible.  Oil  and  air  are  supplied  to  the  lower  part  of 
the  crucible  and  hot  products  of  combustion  are  directed 
across  the  top  of  the  crucible  and  through  the  combustion 
chamber  and  ore  chamber  to  a  stack.  As  the  ore  is  fused 
it  flows  down  and  collects  in  the  crucible. — A.  S. 

Smelting-furnace.  W.  E.  Williams,  Massillon,  Ohio, 
Assignor  to  P.  H.  Holdsworth.  Seattle,  Wash.  U.S. 
Pat.  1,108,821,  Aug.  25,  1914;  date  of  appl.,  Dec.  21, 
1910. 

The  furnace  (see  fig.)  consists  of  a  vertical  and  a  horizontal 
portion  separated  by  two  superposed  sets  of  grate-bare, 
?•,  3.     The  horizontal  portion,  4,  communicates  at  one  end 


with  a  chimney  and  at  the  other  end  with  a  down-draught 
flue,  25,  leading  from  the  top  of  the  vertical  part,  1. 
Below  the  horizontal  portion  is  a  slag-chamber  connected 
with  the  vertical  part  by  air-flues  having  branches  to  a 
heating-chamber  which  adjoins  both  portions  of  the 
apparatus. — W.  E.  F.  P. 

Ore-roasting  furnace.     G.  P.  Gibson,  Braddock.  Pa.     U.S. 

Pat.  1,107,604,  Aug.  18,  1914;  date  of  appl.,  June  27. 

1913. 
A  furnace  (see  fig.,  plan) — for  roasting  ore  in  crucibles — 
having    vertical    baffle-walls,    23,    projecting   alternately 


fa* 


from  opposite  sides,  and  a  horizontal  burner,  25,  adjoining 
each     baffle      wall.     Removable,     covered,     rectangular 
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crucibles,  '  15,  which  rest  upon  the  bottom  and  project 
hfODgh  opening  in  the  roof,  are  disposed  one  at  the 
ii.l  ol  '.uli  baffle  wall,  so  as  in  form  a  circuitoo  i  .  hannol 
or  tht"  heating  gases.  Kach  crucible  hap  .i  gas  exit  pipe 
.ml  also  a  vertical  air  supply  pipo  extending  downt 
mm  a  common  main  above.-  VV.  E.  F.  P. 


misting .     A.  F    Hcrzi   .  East  St.  1 is, 

III.     L'.S.   Pat.   1,108,900,  Sept.   I.  1914;  date  of  appl., 
13,  1913. 

I  the  supcrposed-chambcr  type  in  which  tin- 
tbbling  mechanism  is  actuated  from  a  pair  of  vertical 
h»ft«  geared  to  rotate  together  in  opposite  directions 
.  it hin  the  apparatus.     \V.  E.  F.  P. 


Metallurgical .     E.   McCabe,  Granite  City, 

II!.     U.S.   Pat.   1,109,241,  Sept.   I.   1914;  date  of  appl., 
March  13,  1914. 

'hi  furnace  consists  of  a  hearth-chamber,  each  end  of 
hioh  is  provided  with  a  horizontal  burner  (the  two 
•  inn  operated  alternately)  and  connected,  by  a  vertical 

dee  line-  (for  the  passage  of  gas  and  molten  slag), 
.ith  a  separate    air-and-gas    chamber  the  lower  pari   of 

communicates  with  a  checquor-work  regenerator 
nd  is  provided  with  a  pair  of  catch-basins  or  Blag 
lea  :  the  latter,  situated  under  the  down-take  flue 
ill  to  one  side  of  the  terminal  of  the  regenerator,  are 
"parated  by  a  dividing  ridge  and  each  lias  an  opening  at 
M  bottom  through  which  the  slag  passes  into  a  slag-pot 
ded  tunnel  below. — W.  K.  F.  P. 


tektBurgical    procesn  iling    arsenical    silver-nickel- 

cobalt  fr. x.]  \V.  .\K  A.  Johnson,  Hartford,  Conn.  U.S. 
Pat.  1,107,310,  Aug.  is.  1914;  date  of  appl.,  Sept.  20, 
1909. 

BE  ore  is  heated  in  a  current  of  moist  chlorine  to  remove 
then   leached   with   water  to  extract   nickel   and 
and    finally    treated    to    recover   silver. 
,  —  W.  E.  P.  P. 


\gitator  and  filter  for  treating .     J.  I).   Fields, 

Maxville.  Mont.  U.S.  Pat.  1,107,922,  Aug.  IS,  1914; 
date  of  appl..  Sept.  13,  1913. 

HE  ore  is  treated  in  a  closed  vertical  cylindrical  tank 
ividsd  into  upper  and  lower  compartments  by  a  porous 
>nical  filter,  the  treating  liquid  being  admitted  from  a 
istributor  at  the  top  of  the  tank  and  circulated  by  a  pump 
inch  draws  it   from  an  inclined  pipe   leading   from   the 

of  the  filter.  The  lower  compartment  of  the  tank 
•  exhausted  by  an  air  pump.  The  conical  tilter  is  made 
t  upper  and  lower  sections  joined  by  means  of  a  flanged 
ie  upper  section  makes  a  tight  joint  with  a  flange 
it  the  inner  wall  of  the  tank,  and  the  lower  section  has  a 
ange  bolted   to  a  central   pillar  in   the  lower  compart- 

A.   1\  L. 


Process   of   welding .     J.    C.    Lincoln,    East 

nd.  Ohio.     U.S.  Pat.   1,10S,592,  Aug.  25,   1914; 
a»te  of  appl..  Jan.  21,   1913. 

niJtVTK  quantity  of  a  finely-divided,  metallic  deoxidant 
g.  magnesium)  is  applied  to  the  surfaces  of  the  metal 
9-  iron  or  steel)  before  welding. — W.  E.  F.  P. 

»ode  residues  [containing  copper  and  precious  metals]  ; 

Process   for    treating .      E.    Keller,    Perth  Amboy, 

NI  I'.S.  Pat.  1.110,493,  Sept.  15,  1914;  date  of 
»PPI-,  April  17.   1913. 

E  residue,  freed  from  excess  of  liquid,  is  treated  with 
fhcient  concentrated  sulphuric  acid  to  convert  the 
■pper  into  sulphate,  the  mixture  (which  should  not  be 
nd)  heated  to  about  450  F.  (232  C.)  and  then  agitated 
th  water.— W.  E.  F.  P 


Clad   metals;     Method  oj    making  i     \      Monnot, 

Paris.    Assignor    to    Duplex    Metals    I  v.nk 

l\S.     Cat.     1,110,638,    Sept.     15,     1914  ,     date    ,,f    appl., 
\pnl  2.    1910. 

metal    (i '  bl O'.l     i      p       .,1    into 

i   withdrawn  from  a  bath  of  molten  metal  throu 
layer  of  molten  flux  (sodium  i  hloride).     A  furthei  laser  of 
the  molten  metal  is  cast  upon  tl  \\    i:  I    p. 

'/.in,-.  |     /',,„•,  u  foi 
and  utilising  tat  heat  contained  therein 

V.ulnor.  Salt    Lake  (Sty,  Utah.     I    -     Pal     1,110,660, 

■s'pt.    15,    1914;    date  of  appl..   (Pet.   29,    1913. 

A    1/1NKI.Y    OHM    ND    pulp    of    ,,\|,j  j.,,|,.( 

ore  containing  zinc  and  othi  i   mel    I  prayed  into  the 

sulphurous  gases  (hoi  smeltei  fumes),  ind  the  resu 
solution  passed  over  metallic  iron  to  eliminat 
then  oxidised,  treated  m  the  cold  with  sufficient  finely- 
divided  calcium  carbonate  to  precipitate  iron,  arsenio, 
i  tc.,  filtered  and  heated  with  a  further  quantity  of  calcium 
carbonate  to  precipitate  sine  as  basic  carbonate,  n,,- 
latter  is  re-dissolved  in  aqueous  sulphurous  arid  and  the 
ilution  electrolysed  to  recover  the  zinc,    -W.  E.  F.  P. 

a  of by f racii  ••  millings 

in  'i  cupola.     R.  E.  Trottier.     IV.  Pat  468, 1 1 B,  April  23, 
1014. 

As  annular  partition,  perforated  to  permit  passage  of 
-.  extends  downwards  from  the  feed  hopper,  a  con- 
-iderable  distance  into  the  shaft  of  the  furnace.  The  fuel 
is  fed  into  the  spaee  enclosed  by  the  partition,  whilst  a 
mixture  of  the  ore  with  tlnxes  and  the  carbon  necessary 
for  reduction  is  fed  between  the  partition  and  the  wail 
of  the  furnace.  By  the  time  the  charge  reaches  the 
bosh,  the  lower  part  of  which  is  heated  to  about  1200  C, 
the  iron  is  practically  completely  reduced.  In  this  zone 
the  iron  combines  with  carbon  and  the  molten  pig  iron 
Hows  into  an  annular  trough,  whilst  the  pasty  slag- 
forming  impurities  descend  further  into  the  well,  heated 
to  ISOO' — 1600°  C.  by  means  of  additional  tuyi 
and  are  there  rendered  sufficiently  fluid  to  allow  of  I 
tapped  off.  With  a  furnace  of  this  type  very  friable 
-ueh  as  the  minette  ores  of  Lorraine  and  Luxemburg 
be  smelted  without  being  previously  briquetted  or 
sintered. — A.  S. 

Slag;    Process  of  granulating   molten .     Faooneisen- 

VValzwerk   L.    Mannstaedt  und  Co.  Act-Gee.     Fr.  Pat. 
469,114,  Feb.  28,   loll. 

The  molten  slag  is  fed  into  a  mechanical  disintegrator  into 
which  jets  of  water  are  also  injected.  —  A.  S. 

Silicon-steel.     \Y.    E.    Ruder.    Schenectady,    Assignor   to 
General  Electric  Co.,  New  Fork.     U.S.  Pat  1,110,010, 

Sept.  8,  1914.     Date  of  appl..  June  22,  1012. 

See  Eng.  Pat.  11,370  of  1913  ;  this  J.,  1914,  G97.—T.  F.  B. 

Armour-plates  for  warships  and  other  *tecl  articles  ;  Pr< 

of  producing without  case-hardening.     A.  Lucertini, 

Terni,    Italv.     U.S.    Pat     1,110,395,    Sept.    15,    1914. 
Date  of  appl.,  April  22,   1010. 

See  Fr.  Pat.  415,389  of  1910  ;   this  J.,  1910,  1314.— T.F.B. 

M'tals;      Process    of    electrically    treating,     melting,    and 

refining .     C.  A.  Keller,  Fans.     I "S.  Pat.  1.110.20s. 

Sept.  8,  1914.     Date  of  appl.,  Aug.  12.  1902. 

See  Eng.  Pat.  15.271  of  1902  :   this  J.,  1903,  371.— T.F.B. 

Alloys  of  tungsten  and  other  highly-refractory  metals  related 

to    it;    Method    of    manufacturing -.      II.      Kreu-ler. 

Winners  lorf,  Germany,  Assignor  to  Genera!  Ele 
New  York.      U.S.  Pat".  1,110,303,  Sept.  S,  1014.      Date  of 
appl.,  Aug.  25,  1908. 
See  Fr.  Pat.  393,595  of  1908  ;  this  J.,  1909,  149.— T.  F.  B. 
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Zinc-furnace;   Electric with  integral  condenser      C.  V. 

Thierry.   Pans.     U.S.    Pat    1,110,359,   Sept.  1.,.    1914. 

Date  of  appl..  May  21,  1013. 
See  Fr.  Pat.  456,180  of  1913  ;  this  J.,  1913.  949.— T.  F.  B. 

Solutions;  Apparatus  for  making  and  filtering  — — , 
applicable  in  the  extraction  of  metals  from  ores  and  for 
life  purposes.  P.  C.  C.  Isherwood,  Bushey  Heath. 
U.S.  Pat"..  1,110,790,  Sept.  15,  1914.  Date  of  appl., 
June  26,   1914. 

See  Eng.  Pat.  6413  of  1913  ;  this  J.,  1914,  793.— T.  F.  B. 

Patent  Cases. 
Precious    metal-bearing   or,* :    ^^ocs^  for  treating —^ 

\   H.  Brown.  Boulder,  Colo.     U.S.  Pat.  781,711  of  1905 
(this  J.,  1905,  242).     Mining  and  Engineering  World, 
Chicago,  March  28,  1914,  601. 
In-  an  action  broueht  against  the  Tonopah  Mining  Co.  by 
.las  A.  Vincent,  the  U.S.  District  Court  of  Delaware  found 
that  this  patent  was  valid  and  had  been  infringed.    Brown  s 
process  treated  ores,  first  by  cyanide  and  afterwards  by 
concentration,  thus  reversing  previous  practice.     On  appeal 
the  U  S  Circuit  Court  of  Appeals  held  that  Brown  s  patent 
disclosed  no  new  principle  of  operation  ;    its  substantia 
feature  was  the  transposition  of  concentration  from  nutial 
to  final  stage  and  of  cyaniding  from  final  to  initial  stage 
The  field  of  invention  was  narrow  and  the  claims  should 
not  bv  construction  be  enlarged  to  include  within  infringing 
fences   processes  which  were  not  within  the   held  ot  his 
inventive  disclosure.     Anv  process  which  made  concentra- 
tion precede  final  and  effective  cyaniding  was  a  different 
one      The    defendants,    in    common    with    Brown,     used 
cyanide  in  the  earUer  stages  of  their  process  ;   but  beyond 
this  the  resemblance  ceased,  for  in  the  defendant  s  process 
concentration    was    the    initial    and    intermediate    step. 
The    fruits    of    concentration    were    withdrawn    and     the 
residue   afterwards   treated   by    a   protracted   process   of 
cvanidirf.     Thus    the    defendants"    process,     which    was 
proved  to  be  of  great  practical  value,  was  worked  in  express 
disregard  of  Brown's  instructions.     The  Court  held  that 
there  was  no  infringement,  and  reversed  the  decree  of  the 
Court  below. 

Ri  fractoru  metals  and  alloy*  ;  Manufacture  of  articles  of . 

P    Schwarzkopf  and  others.      Eng.  Tat.  13.282  ot  1912 
(see    Fr    Pat     44S.229 ;    this  J.,    1913,  431).     Reports 
of   Patent   Cases.     Ilhistr.   Off.   J.    (Patents),     Oct,     7, 
1914,  473.     By  permission. 
The  "rant  of  this  patent  was  opposed  on  the  ground  of 
anticipation     and     insufficient     description.      The    Chief 
Examiner  allowed  the  grant.      The.  opponents  appealed 
and  the  Law  Officer  allowed  a  patent  to  be  granted  on  the 
Application  after  an  amendment  of  the  specification  by  way 
of  reference  to  a  patent  No.  8031  of  1910,  British  Thomson- 
Houston  Co.  (see  Fr.  Pat.  426.299  of  1911,  this  J.,  1911, 
945    and  also  946),   and  omission  of  a  certain  passage. 
The  invention  related  to  the  production  of  masses  of 
tungsten,  etc.,  by  submitting  to  the  action  of  a  reducing  gas 
a  powder,  each  particle  of  which  essentially  consists  of  metal 
and  oxveen  in  the  same  relative  proportion  ;  reduction  was 
effected  after  consolidation   of   the   powder  by    pressure 
in    moulds ;      and     under     such     conditions     as     simul- 
taneously to  sinter  the  reduced  mass. 

The  Law  Officer  held  that  if.  in  a  Specification  of  confused 
and  complicated  form,  an  invention  that  is  sufficiently 
and  fairly  described  can  be  discovered,  the  grant  of  a 
patent  should  not  be  refused  simply  because  it  is  easy  to 
see  how  much  more  clearly  and  simply  the  invention 
mi»ht  have  been  described.  He  also  drew  attention  to 
Ena  Pat.  4644  of  1908  (this  J.,  1909,  24  ref.)  (see  also 
Van  Brunt,  U.S.  Pat.  903,922  of  1908  ;   this  J.,  1909.  145). 

XL— ELECTRO-CHEMISTRY. 

Electric    vacuum-furnace  for   high    temperatures.     0.  Ruff. 

Z.  Elektrochem.,  1914.  20,  177—179.     (See  also  this  J., 

1913,  866.) 
\n     improved    form     of     the     electric     vaeuum-furnace 
previously  described   (this  J.,   1910,  8S6).     The  heating- 


tube,  a,  of  retort-carbon  is  of  4  cm.  diam.,  and  for  2000°  C., 
7  6  kilowatts    are    required,    rising    to    18    kilowatt,  far 
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"700°  0      4n  additional  fitting  is  provided  which  replace 
the  upper  cap.  r.  to  enable  a  thermo-element  to  be  mtre 
duced    nto"  the  heating  tube.     The  latter  is  ™ude 
bv  the  fireclay  cylinder,  d.  which  is  closed  top  and  bottoi 
by  graphite  pfati,  I,  m.  and  contained  in  the  bronze  vess 
o,  cooled  externally  by  the  water-jacket,  *.     The  vessel 
is  hermetically  closed  by   the  bronze   cover     n    and  b 
means  of  the  gas  tubes  above  and  below  can  be  exhaustc 
as  desired.     An  observation   window,   s,  is   provided 
the  side.— G.  F.  M. 

Electrical  conduction  at  high  temperatures  and  its  measur 
menl.     Xorthrup.     See  A. 

Electric  cultivation.     Lob.     .See  X\  I. 

Patents. 

Electrolytic    apparatus.    J.    T.    Nibfctf,    Denajk   Hi 

Surrey.     Eng.  Pat.  24,o59,  Oct.  -9,  1JU. 
Hollow    electrodes    are    arranged    b^een    an    upp 
reservoir  for  the  electrolyte  and  a  lower  tank  for  riceiu. 
Z  solution,  the  liquid  being  delivered  on  to  the  elected 
as  sprav.     A  cooling   medium,  such   as   water   U >p 
successively    through    the    electrodes        The    »P££ 
lower  tanks  may  be  in  the  same  plane.  ™th  h0™ 
electrodes    between,    or   the   tanks   may   be   m  d.nw 
planes,    the   electrodes   forming    an   inclined   plane 
which  the  electrolyte  flows— B.  N. 
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(■•It:      Electrolytic J.     li.     Burdett,     Assignor  to 

Bournonvillc  •'"..  Chicago,  III.  U.S.  Pats. 
(0  1,107,257.  (h)  1,107,258  and  (c)  1,107,269,  Au|  18 
l!U4  ;  dates  of  appl.,  (a)  Oct.  29,  and  (b)  and  {•). 
\    ..  0.  1912. 

(a)  Tin:  cover  of  the  containing  vessel  carries  a  support, 
maon  which  inverted  gas-collecting  bells  with  bevelled 
mouths  arc  suspended  by  means  uf  side  lugs.  Each 
U-ll  is  arranged  over  an  electrode  and  is  provided  with 
a  gas-drlivriA  pipe,  (b)  The  inverted  belle  are  assembled 
ui  Bat-wise  relationship  against  each  other,  and  are 
provided  with  extended  portions  or  fingers  extending 
the  side  walla.  An  electrode  is  supported  within 
each  bell,  extending  beyond  the  side  walls,  and  porous 
diaphragms  are  interposed  botween  adjacent  hells  and 
damped  in  position  between  the  fingers.  The  outer 
Ih'IIs  are  provided  with  ears  and  the  intermediate  ones  H  K  li 
supporting  lugs  at  the  ends,  rods  engaging  the  ears  to 
olamp  the  assembled  bells,  whilst  the  clamping  rods  form 
rapports  for  the  lugs  of  the  intermediate  members. 
Terminal  rods,  passim;  through  openings  in  the  base  of  the 
K'lls,  are  secured  to  the  upper  edges  of  the  electrodes, 
and  the  rods  are  insulated  by  sleeves  and  washers,  (r) 
The  cover  of  the  tank  is  provided  with  integral  wall 
portions  depending  from  the  lower  surface  into  the 
electrolyte,  and  forming  separated  chambers,  communica- 
ting with  each  other  by  passages  in  the  cover.  Electrodes 
are  supported  in  the  chamber,  pnd  co-operating  electrodes 
in  the  tank,  by  means  of  suitable  rods  through  the 
Porous  diaphragms  separate  the  electrodes,  and  gas- 
deliverv  connections  communicate  respectively  with  the 
chambers  and  the  tank.  —  B.  X. 


''It*  ;    Galvanic .     M.    L.    Kaplan.    Brooklyn,    X.V. 

U.S.   Pats,   (a)   1,109,128  and  (b)    1,109,129,  Sept.    1. 
1914  ;  dates  of  appl..  .Ian.  27  and  June  1,  1914. 

(0  An  alkali  salt  of  a  polymanganic  acid  is  treated  with  a 
solution  of  a  metallic  salt,  so  as  to  obtain  blue  neutral  salts 
of  a  hydrated  polymanganic  acid,  comprising  4  raols. 
of  manganese  dioxide  to  one  of  base,  suitable  as  a  depolaris- 
ing agent,  (b)  Manganous  polymanganite  is  used  as  the 
depolarising  agent. — B.  N. 


Electrolytic  cells  for  continuous  electrolysis  :   Liquid  supply 

device   for .     Ges.    f.    Chem.    Industrie    in    Basel. 

Gcr.  Pat.  27.-,.616,  Aug.  17,  1913. 

Trouble  is  frequently  experienced  in  continuous  electro- 
lytic processes,  owing  to  the  shunt  of  the  current  through 
the  stream  of  fresh  liquid.  This  may  be  avoided  by 
passing  the  liquid,  on  its  way  to  the  cell,  through  two  or 
more  superimposed  vessels,  each  provided  with  inter- 
mittent siphoning  arrangements. — T.  F.  B. 


Furnace  ,■    Electric and  method  of  operating  the  same. 

R.  A.  Bayard,  Niagara  Falls.  X.V.     U.S.  Pat'.  1.107,478, 
Aug.  IS.  1914  :   date  of  appl..  May  27,  1913. 

Thj furnace  consists  of  two  movable  parts,  viz.,  a  container 
composed  of  bottom  and  side  walls,  and  end  walls  carrying 
the  electrodes.  Temporary  end  walls  are  substituted  for 
the  walls  carrying  the  electrodes  when  the  container 
is  moved  for  charging  and  discharging  material. — B.  X. 


Furnac.  ;  Electric .     J.  W.  Moffat,  Toronto,  Canada. 

0.8.    Pat.    I.I0S.924,    Sept.    1,    1914;     date    of   appl., 
22,  1913. 

A  stationary  reduction  chamber,  opening  into  a  stack 
above,  is  provided  with  an  opening  below,  which  registers 
with  a  corresponding  opening  in  a  crucible,  so  that  when  the 
latter  is  tilted  connection  between  the  chamber  and 
crucible  is  cut  olT.  Means  are  provided  for  lifting  the 
crucible,  so  as  to  hriiiir  it  into  close  connection  with  the 
lower  part  of  the  chamber,  the  crucible  being  also  furnished 
with  a  tap  hole  and  with  electrodes  extending  into  it 
from  the  outside.—]!.  X. 


(  '..  intent  miction*  in  gases;   Process  of  carrying  out 

by  nuant  of  electric  arcs.     v..  iJlwm,  M.  rUhnie,  and  B, 
Sirasse.   LudwigBhafon,  Germany,  A  Norsk 

llvdro-  Klektrisk        Kvai  Istofaktieselakab,       I  'lirinli.inia. 

i         I'at.    1,111,301,  B(  pt.   22,   1914      Date  of  appl., 
July  3,  1913. 

SEBGer.  Pat. 266,413 of  1912  ;  thisl.,  1913.  1068.— T.  F.  B. 


Method  mid  means  for  electrolysing  ml  .     U.S. 

Pat.  1,109,311.     8a    Ml. 


XII.— FATS;    OILS;    WAXES. 

<>!,,-,   oils    extracted  until  carbon  bisulphide;    I  i  m 

of .     F.  Canzoneri and G.  Bianohini.     Annah  ('him. 

\ppl.,  1914,  2,  1—9. 
r.utnoN  bisulphide  in  extracted  olive  oils  is  detected 
li\  Maeagno's  method  of  distillation  with  steam  and 
testing  the  first  portions  of  the  distillate  with  a  copper 
solution.  Or,  Halphen's  method  may  be  used,  the  die 
tillato  being  shaken  with  amvl  alcohol  and  kapok  oil 
and  the  mixture  heated  at  110  C. ;  a  pink  coloration 
indicates  carbon  bisulphide.  Free  sulphur  and  sulphidl  I 
arc  detected  by  placing  a  globule  of  mercury  or  a  frag- 
ment of  copper  in  the  oil,  the  formation  of  the  metallic 
sulphide  being  accelerated  at  100  ('.  Mercaptans  aro 
invariably  present  in  commercial  oils  extracted  with 
bisulphide,  and  may  be  detected  by  means  of  mercuric 
chloride  in  the  aqueous  distillate.  In  new  refining  pro- 
cesses   the    proportion    of   sulphur   c po Is    and    tho 

unpleasant  odour  are  greatly  reduced  by  beating  the  oil 
(heated  to  35°  to  453  C.)  with  low-pressure  -team.  Tho 
sulphur  test  will  detect  the  presence  of  10%  of  extracted 
oil  in  expressed  olive  oil.  Colza  and  ravison  rape  oils  do 
not  give  the  reaction  with  mercury  and  may  be  distin- 
guished from  extracted  olive  ods  by  their  high  refraoto- 
tneter  readinu'.  Six  samples  of  extracted  nine  oils  gave 
tho  following' results  :  Sp.  gr.  at  lo  I  .  1 1  9168  to  0-9198  ; 
refractometer  reading  at  25=  C,  59  to  63-3 ;  saponif. 
value,  95-6  to  95-9  ;  Hehner  value,  95-6  to  95-9  ;  iodine- 
value,  741  to  77-9;  solidif.  pt.  of  fatty  acids,  17-53  to 
19-7°  C.  ;  aciditv  (as  oleic  acid)  2-65  to  55-9%  ;  ash, 
0046 to 0-056%  ;  and  total  sulphur  as  BaS0<  (4  samples), 
0 -t  to  0-55%.  These  oils  differed  from  expressed  olive 
oil  in  having  a  slightly  higher  sp.  gr.,  a  much  lower  iodine 
value,  solidif.  pt.  of  fatty  acids,  and  refractometer  reading, 
and  a  higher  acetyl  value  (e.g.  31  as  compared  with  41 1. 
On  extracting  commercial  extracted  oils  with  carbon 
bisulphide  0-5  to  1  -5%  of  a  dirty  white  residue  was  obtained, 
largely  soluble  in  alcohol,  and  in  ether.  It  contained  a 
wax  (m.pt.  70°  to  75°  C.)  and  a  resin  of  the  type  found 
in  oUve  leaves,  together  with  calcium  salts  of  oxidised 
fatty  acids.— (.'.  A.  M. 

Chinese   wood  [tung]   oil:    Examination   of— — .     E.    E. 
Ware    and    C.    L.    Schumann.     Proc.    Anicr.    Soc.    for 
Testing  Materials.  1!H4.     [Advance  proof.] 
Results    of   heat    polymerisation    I  Houghton, 

Proc.  Amer.  Soc.  Test.   Mats.    1913,   13.  liable 

to  variation  with  different  observers.  By  the  action  of 
light  on  the  oil  an  isomeric  glyceride  insoluble  in  petroleum 
spirit  is  formed,  and  the  reaction  - 
addition  of  a  catalytic  agent  such  as  a  trace  of  iodine 
or  sulphur  chloride. "  Five  grins,  of  the  oil  are  diluted  with 
25  CO.  of  petroleum  spirit  (b.p-  the  liquid  I 

to  0  C.  and  mixed  with  5  c.c.  of  chilled  petroleum  spirit 
saturated  with  iodine.     After   I    hot 

more  petroleum  spirit  is  added,  the  I  for  another 

3   hours,   and  the   precipitate   separated.      The    filtrate    l- 
chiiled  and  again  exposed  to  light,  a  little  more  iodine 
being  added  if  necessary.     The  same  process  is  repi 
after  the  second  filtration,  and  the  final  residue  of  unpre- 
cipitated  nil   (which   in  thi  «  ou" 

averages  7%)  is  freed  from  solvent  and  weighed.  In  this 
wav   approximate   determinations   may   be   made   of   the 
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quantities  of  other  oils  {e.g.  sesame,  soya  bean).  Forma- 
tion of  iodine  addition  compounds  (this  J.,  1909,  719) 
does  not  take  place  if  sufficient  petroleum  spirit  be  added. 
The  potassium  soap  of  Chinese  wood  oil  is  more  soluble 
in  water  than  stated  by  Monvll  (this  J..  1912,  1189),  but  is 
practically  insoluble  in  absolute  alcohol,  and  may  thus 
bo  separated  from  the  soaps  of  other  oils  used  as  adul- 
terants : — Three  grms.  (if  the  sample  are  saponified  for 
30  mins.  beneath  a  reflux  condenser  with  100  c.c.  of  V/4 
absolute  alcoholic  potassium  hydroxide,  and  the  soap 
solution  cooled  for  10  mins.  at  0°  G.  and  filtered  through 
a  Gooch  crucible  surrounded  by  ice.  The  precipitate  is 
washed  with  ice-cold  absolute  alcohol  previously  saturated 
with  the  potassium  soap  of  elaeomargaric  acid,  and  dried 
in  vacuo  at  75Q  to  803  C.  in  a  current  of  hydrogen  or  carbon 
dioxide  and  weighed.  The  weight  of  the  dried  insoluble 
soap  may  be  taken  as  that  of  the  wood  oil  in  the  sample. 
With  test  mixtures  containing  5  to  40%  of  linseed  and 
soya  bean  oils  the  results  were  within  1  to  2%  of  theory. 
The  presence  of  rosin  in  Chinese  wood  oil  varnish  does  not 
interfere  with  the  heat  polymerisation  of  the  wood  oil. 
The  separated  fatty  acid  of  the  polymerised  oil  in  the 
varnish  has  twice  the  mol.  weight  of  the  fatty  acid  of  the 
raw  oil. — C.  A.  M. 

Chinese   wood   oils   [and   candle-nut   oil]  ;     Tests   of . 

Report  of  Committee  D-l,  of  Amer.  Soc.  for  Testing 
Materials,  on  Preservative  Coatings  for  Structural 
Materials,  1914,  17 — 38.     [Advance  proof.] 

A  sample  of  oil  expressed  from  the  hand-picked  kernels 
of  the  nuts  of  Aleurites  Fordii  was  examined  by  11 
chemists  with  the  following  average  results  : — Sp.  gr.  at 
15-50/15-50  G,  0-9396;  refractive  index  at  2.5=  ('..  1-5186  ; 
acid  value,  0-9  ;  saponif.  value,  193-02  ;  iodine  value 
(Hub!,  18  hours),  169-6;  moisture,  0-02°o  ;  ash,  0-0026%  ; 
unsaponif.  matter,  0-473% ;  iodine-jelly  test.  4  mins. 
43  sees.  :  and  heating  test  (Browne,  this  J.,  1912,  731), 
9  mins.  23  sees.  Iodine-jelly  test : — One  grm.  of  oil  is 
placed  in  a  dish  of  about  6  cm.  diam.,  which  is  floated  on 
water  at  25°  C.  The  oil  is  dissolved  in  5  c.c.  of  chloroform 
and  treated  (with  continual  stirring)  with  5  c.c.  of  chloro- 
form saturated  at  25°  C.  with  iodine.  The  stirring  is 
continued  until  gelatinisation  occurs  and  the  time  (usually 
H  to  2  mins.)  noted.  In  the  oxygen  absorption  test  the  I 
maximum  increase  in  weight  was  10%  after  8  days,  as  I 
against  an  increase  of  13-8%  in  3  days  with  linseed  oil. 
The  characters  of  American  grown  tung  oils  agreed  closely 
with  those  of  Chinese  oils. 

Candlenul  oil: — Oil  extracted  from  the  kernels  of 
Aleurites  molucana  (yield  65-8%)  had  the  following 
characters  ; — Sp.  gr.  at  loo  C.  0-9276  ;  refractive  index 
at  25°  C,  1-4970  ;  acid  value,  0-8;  saponification  value, 
188-2,  and  iodine  value,  151-6.  (See  also  this  J.,  1910, 
704  ;    1912,  782,  997.)— C.  A.  M. 

Lubricants  ;    Report  of  Committee  on  standard  tests  for ■■ 

Amer.  Soc.  Testing  Materials,   1914.     [Advance  proof.] 

The  "  Proposed  Provisional  Tests,"  of  which  standardised 
details  are  given,  are  :  Viscosity  test,  by  the  Saybolt 
viscometer  ;  specific  gravity,  by  the  hydrometer,  Westphal 
balance,  or  Geissler  pyknome.ter  ;  flash  and  fire  test, 
by  the  Cleveland  open  cup  or  Pensky-Martens  apparatus; 
soap  test  :  saponification-value  ;  free  acid  test  ;  sulphur 
test ;  water  test ;  precipitation  test ;  microscopic  exam- 
ination ;  carbon  residue  test.  In  a  minority  report  the 
retention  of  the  Engler  viscometer  as  an  alternative 
is  recommended. — 0   E.  M. 

Coconut  and  palm    oil   imports  from    Germany.      Ch.     of 
Comm.  J.,  Oct.,  1914.     [T.R.] 

A  Large  quantity  of  coconut  oil  was  imported  last  year 
to  the  United  Kingdom  via  Germany,  namely.  210,604 
cwt.  of  refined  coconut  oil,  value  £521,414,  and  397,016 
cwt.  of  unrefined,  value  £859,654.  In  addition  91,854  cwt. 
of  unrefined  palm  oil,  value  £186.234,  and  58,230  cwt.  of 
refined  palm  oil,  value  £141,967,  were  imported  via 
•  Jermany.  Rubber  to  the  value  of  £269,583  was  also 
imported  in  1913  from  Germany.  In  1912  the  exports  of 
palm  kernels  from  British  Nige.ia  amounted  to  184,625 


tons,  valued  at  £2,797,411,  and  of  this  quantity  on 
25,491  tons,  valued  at  £365,461.  were  sent  to  Great  Brita: 
practically  the  whole  of  the  remainder  going  to  Germar 
These  palm  kernels  are  used  in  Germany  for  the  pi 
paration  of  palm  kernel  oil  and  palm  kernel  oil-cake.  T 
former  is  largely  re-exported  to  England,  either  as  such 
in  the  form  or  prepared  cooking  fats  and  butter  substitute 
The  whole  of  this  industr}'  could  well  be  carried  on  in  tl 
country,  and  the  palm  kernel  cake  would  form  a  valual 
addition  to  the  cattle  feeds  available  to  the  farmer. 

Patents. 

Fats,  nils,  and  the  like  ;  Bleaching  of .     F.  G.  Donm 

London,  H.  Rai.  Belfast,  and  R.  H.  F.  Finlav,  Bclfa 
Eng.  Pat.   17.784,  Feb.  2,   1914. 

The  oil  is  mixed  with  about  0-1%  of  its  weight  of  a  cob 
or  copper  compound,  such  as  the  oxide,  borate,  oxala 
or  as  a  metallic  soap,  and  then  subjected  to  the  action 
ozone,  oxygen,  or  air  in  the  usual  manner.  The  operati 
may  be  carried  out  at  80°  to  90°  C,  but  in  certain  cases  I 
presence  of  the  catalytic  compounds  causes  the  oxidat 
to  proceed  so  rapidly  that  it  is  necessary  to  cool  the  • 
The  cobalt  compounds  give  the  better  results.  1 
catalyst  may  be  removed  from  the  bleached  oil  by  filtrati 
or  treatment  with  dilute  sulphuric  acid. — W.  P.  S. 

Mixing  devices  for  use  in  the  hydrogenisation  of  oil  and 
similar  processes,  t;.  Calvert,  Stoke  Newington.  E 
Pat.  18,350,  Aug.  12,  1913. 

See  Fr.  Pat.  468,426  of  1914  ;  this  J.,  1914,  973.— T.  F.  . 

Scouring  agent.  H.  Ockelmann,  Gross-Jena,  Germa  . 
U.S.  Pat.  1,111,488,  Sept.  22,  1914.  Date  of  ap  . 
Dec.   15,  1913. 

See  Ger.  Pat.  259,360  of  1911  ;  this  J.,  1913,  654.— T.  F  . 


XIII.— PAINTS  ;    PIGMENTS;  VARNISHES 
RESINS. 

White  paints  ;  Condition  offence  coated  with .     Re]  t 

of  Committee  D-l,  of  Amer.  Soc.  for  Testing  Materi  . 
on  Preservative  Coatings  for  Structural  Materials,  1!  . 
62 — 86.     [Advance  proof.] 

The  panels  of  a  field  fence  were  painted  witli  diffei 
classes  of  white   paints  and  examined  after   15  nion 
exposure.     The    paints    used    were : — Primary   pign, 
including  three   types   of   white   lead,   zinc   oxide,   ba  - 
sulphate  white  lead,  and  zinc-lead  white.     Binary  con  ■ 
sitions,  consisting  of  80  to  50%  of  white  lead  and  2o 
of  zinc  oxide,  basic-sulphate  white  lead,  silica,  asl 
China  clay,  calcium  carbonate,  calcium  sulphate  or  bai  0 
sulphate.      Ternary    compositions,     including    white 
mixed  with  zinc  oxide  or   basic-sulphate  white  lead,    u 
one  of  the  other  pigments  in  variable  proportions.     ( '- 
ternary  composition,   consisting   of   equal   parts  of  w  e 
lead,  zine  oxide,  basic-sulphate  white  lead,   and  01 
other  pigments.     None  of  the  primary  paints  (except  t  ' 
lead  white)   were  equal  to  the  composite  paints.     T  ] 
showed  fine  surface  cracking.     In  the  binary  and  ten  J 
series  the  compositions  containing  zinc  oxide  were  wl 
and  cleaner  and  showed  less  cracking  than  paints  not    1 
taining  it,  whilst  the  panel  painted  with  the  quateri 
composition    was   in    better   condition   than   any  of  " 
others. — C.  A.  M. 

Paint    protection    for    Portland-cement    surfaces.    H.  a 
Gardner.     Proc.  Amer.  Soc.  Testing  Materials,  1914  4 
[Authorised  reprint.] 
Thirty-five  samples  of  paint  were  applied  to 
surfaces  and  exposed  in  the  open  for  2  years.     Pain 
white  lead,  or  zinc  oxide,  or  both,  ground  in  pure  lin 
oil,  or  of  both  ground  in  mixtures  of  raw  and  boiled  lin 
oil  or  in  treated  China  wood  oil  and  thinned  with  tin 
tine,  in  general  gave  good  results.     Paints  made  wit 
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varnishes  containing  m  id  n  -n.-.  spirit  \  i  nishes,  ami  glue 
nr  i-im'iii  |'. nuts  wero  unsatisfactory.  When  the  concrete 
surface  is  damp,  a  ?.inr  sulphate  priming,  to  neutralise  free 
lime,  should  be  appUed.  Oil  paints  containing  wear- 
mating  pigments  were  successfully  applied  to  cement 
floors.— O.  E.  M. 

White  pigments  ;    Analysis  of .     Report  of  Committee 

l>  I,  of  Amer.  Soc.  for  Testing  Materials,  on  Preservative 

Coatings     for     Structural     Materials,      1914,      II 
ace  proof.] 

/■/  pigments  : — The  sample  is  dissolved  in  nitric 
(1:1),    tin"   solution    diluted,    lead    precipitated 

and    iron    determined    coloriinctrically    in    the 
tiltrate   by  the  thioeyanate  method. 

H'Ai/i    leatt : — Tvtul  lead    is   determined    by   diss 
1  grm.  of  the  pigment  in  nitric  acid  (1  :  1).  boiling,  dilul 
out    120  c.c.   with  hot   water,  filtering,  and  adding 
I  sulphuric   acid   (1:1)   to   the   tiltrate.       After 
evaporation  till  fumes  appear,  the  liquid  is  diluted  with 
'  water  and  150  e.c.  of  alcohol,  allowed  to  stand 
2  hours,  filtered,  and  the  lead  sulphate  washed  with 
alcohol,   dried    for    1    hour  at    I  In '  t '.    and   weighed. 
Hr  the  lea.l  may  be  precipitated  and  weighed  as  chrom 
In  the  absence  of  acetic  acid  or  other  organic  matter 
■n.  of  the  pigment  may  be  heated  in  a  current  of  dry  air 
from  carbon  dioxide),  the  water  and  carbon  dioJ 
absorbed,   and    the   residue   of   lead   oxide  weighed.      The 
dated  into  I'M  'I  > ,.  and  t  he  w  ater  into  Pb(i  ' ' 
•he  determination  of  acetic  acid  Thompson's  method 
J.,  1905,  187    is  recommended.      Metallic  lead  is  deter- 
d  by  boiling  50  grms.  with  60  c.c.  ol  40°o  acetic  acid, 
(hinting  the  solution, .decanting  the  clear  liquid  and  boiling 
•    with  100  e.c.  of  a  mixture  of  360  c.c.  of  am- 

.  of  water  and  2160  c.c.  of  80%  acetic  a 

•  ion  is  also  diluted  and  decanted,  and  the  residue 

of  metallic  lead  dried  and  neighed. 

Basic  lead  sulphate  : — Moisture  is  determined  by  heating 

ms.  of  the  pigment  for  2  hours  at  105°  C.     For  total 

nibble  sulphates  1  grm.  is  heated  for  5  mins.  on  a  steam 

bath  with  10  c.c.  of  water,  10  c.c.  of  strong  hydrochloric 

:  saturated  with  bromine,  and  5  grms.  of  ammonium 

ride,    and    the    liquid    diluted    to   400    c.c.,    boiled  for 

•">  mins.  and  filtered.     Lead  is  removed  from  the  filtrate  by 

tun  precipitations  with  sodium  carbonate,   and  sulphates 

precipitated    from    the    tiltrate    with    barium    chloride. 

•  hie  zinc  sulphate  is  determined  by  boiling  2  grms.  with 

water  and  50  e.c.  of  alcohol  for  30  mins.,  filtering, 

washing  the  residue  with  alcohol  and  water  (1  :  3)  and 

precipitating   the  sulphate  from   the  tiltrate.     Total  bud 

aid  zinc  {in  presence  of  calcium  and  magnesium)  : — The  lead 

is    precipitated    as    sulphide    and    weighed    as    sulphate. 

The  tiltrate  is  boiled,  any  iron  being  oxidised  with  bromine, 

and   iron    and    aluminium    precipitated    with    ammonia. 

Manganese  if  present   is  precipitated  by  bromine 

and    ammonia,    and    weighed    as    Mn,0(.     The    united 

filtrates  are  acidified  with  acetic  acid,  boiled,  saturated 

with  hydrogen  sulphide,  treated  with  5  grms.  of  ammonium 

and  left  for  5  hours.     The  zinc  sulphide  is  dis- 

tn  hydrochloric  acid  and  determined  as  phosphate. 

Calcium  and  magnesium  are  determined  in  the  filtrate. 

Sulphur  dioxide  : — 2  grms.  are  digested  for  10  to  15  mins. 

with  100  c.c.  of  recently-boiled  cold  water  and  5  c.c.  of 

hydrochloric   acid,   an   excess   of  001    .Y-iodine   solution 

added,  and  the  excess  titrated  with  thiosulphate. 

Zinc  white  : — The  loss  on  ignition  is  obtained  by  heating 
1  grm.  for  15  mins.  over  a  Bunsen  flame.     Other  ingredients 
are  determined  as  described  above. 
Lithopone  is  analvsed  bv  the  methods  of  Drawe  (this  J., 

ind  CopaUe  (this  J.,  1907.  476). 
Calcium  pigments  {Whiting): — Moisture  and  loss  on 
Ignition  are  determined  as  above.  Calcium  is  precipitated 
as  oxalate  and  weighed  as  calcium  oxide,  and  magnesium 
w  precipitated  from  the  filtrate.  Alkalinity  :— 2  grms. 
»re  boiled  for  5  mins.  with  100  e.c,  of  water,  and  titrated 
with  .\  111  acid,  with  phenolphthalein  as  indicator. 
{Gypsum) : — Combined  water  and  moisture  are  deter- 
mined by  heating  1  grm.  for  15  mins.  in  a  covered  porce- 
lain crucible  on  an  asbestos  plate,  then  for  10  mins.  at  a 
dull  red  heat  over  a  Bunsen  burner,  and  finallv  30  to  40 


mini    at  a  lower  temperature  until  ,  weight, 

Soluble  and  insoluble  constitui  nU  (in   1 1  •  |),  solubli 
phate,   and  carbon  dioxide  i  rolved   on 
determined  by  usual  meth 

Barium   pigments  .-The  di 
tore,  Ion  on  ignition,  insoluble  matter,  alnm 
etc..  soluble  sulphate,  barium  carbonate, 
and  water-soluble  constituents. 

Silica   pigment*:-   Insoluble  mattei  mined   by 

boiling  2  grms.  for  :to  mins.  with  :,u  ,- , .  ,,f  hydrochli 
;.  (1  :  1).  diluting  with  .">o  c  e.  ol  water  and  tilt.  ■ 
U  should  no(  be  li  --  th  n  8  ■         Si  determined  by 

'il1-'   the  ignited   >.   idne   with   sulphurii  and   hydro. 
fluoric  acids.     Aluminium,  ium,  and  m 

determined  both  in  the  residue  am 
1  day  and  a  Qualitativi 

sufficient.     For  a  complete  analysis  1  grm.  is  I  . 
10  grms.   of  sodium  carl..  ,„„ 

mass  treated  with  hoi  water,  acidified  with  bydrochl 
acid,    and    silica,    barium,    aluminium,    ir   i 
magnesium,  carbon  dioxide  and  soluble  Bulphat 
mined.  — C.  A.  M. 

tied  lead  ,    Ai    Jysit  of .  Report  of  Committee  hi. 

of    Amer.    Soc.    for  Testing  Materials,   on    Preservative 

ngs     for     Structural  I'M  |, 

[Advance  proof.] 

10  grms.  are  washed  with  water  through  No.  21 

silk  bolting  cloth  and  the  residue  dried    and    weighed. 
Moieturt  is  determined  as  in  the  case  of 
(see  preceding  abstract).      Organic  colour  .•— 2 

boiled  with  25  e.c.  of  95   ',,  alcohol,  the  liquid  dei  1 
the  residue  boiled  slice,  ssively  with  water  and  very  dilute 
ammonia  solution.     Any  coloration  of  the  extracts  indi- 
cates the  presence  of  organic  colouring  matter.      Total 
and  ineolubU  matter  : — 1  grm.  is  heated  on  the  water  bath 
with  15  c.c.  of  nitric  acid  (1:1)  and  sufficient  hydn 
peroxide  to  dissolve  all  lead  peroxide,  and  the  "solution 
diluted  and  filtered  from  insoluble  matter  (silica,  silica 
barium  sulphate).     The  filtrate  is  treated  with  21 
sulphuric  acid,  evaporated  till  fumes  appear,  and  the  lead 
sulphate  determined  as  described  under  while  pigments  (see 
precedimr  abstract),  and  calculated  to  PbO.     Any  barium 
(from  soluble  barium  compounds)  in  the  lead  sulpha 
determined    by    digesting    with   aeid   ammonium   acetate 
solution    and    weighing    the    insoluble    residue.     Calcium 
and  magnesium  are  determined  in  the  filtrate  from  a  lead 
sulphide  precipitation.     Lead  peroxide  and  win 
(Pb,0,)  : — Topf  s  modification  {Z.  anal.  (hem..  26, 
of  Diehl's  method  (Ding!  polyt.  J.,  248.  191 
when  substances   other  than   lead   oxide,   which   liberate 
iodine  under  those  conditions  are  present  : — One  grm.  of  the 
finely-powdered  pigment  is  made  into  a  smooth  paste  with 
water,  and  treated  w  ith  a  cold  solution  containing  30  grms. 
of   crystallised   sodium    acetate.    2-4   grms.   of   potassium 
iodide,   10  c.c.  of  water  and   10  c.c.  of  50°o  acetic  acid. 
After  solution  of  the  red  lead  the  liquid  is  treated  with 
30  c.c.  of  water  containing  5  to  0  grms.  of  sodium  acetate, 
and  titrated  with -V   In  sodium  thiosulphate  solution.     The 
iodine  equivalent  of  the  latter  multiplied  by  0-94193  =  PbO, 
and     by     2-69973  =  Pb,!),.      Water-aolubL  u  ;— 

10  grms.  are  digested  for  1  hour  on  the  water  bath  with 
900  c.c.  of  water,  the  filtrate  and  washings  evaporated  and 
dried  at  105  C.  Any  alkalinity  is  calculated  as  sodium 
carbonate.  Other  portions  of  the  extract  are  tested  for 
nitrates,  nitrites,  carbonates,  sodium  and  lead.  Silica:  — 
5  grms.  are  digested  with  5  c.c.  of  hydrochloric  acid  and 
15  c.c.  of  nitric  acid  ( 1  :  1),  the  liquid  evaporated  to  dr 
and  the  residue  boiled  with  dilute  nitric  acid,  washed  suc- 
cessively with  hot  acid  ammonium  acetate  solution,  dilute 
hydrochloric  acid  and  water,  ignited  and  weighed 
o-riWe  .- — Schaeffer"s  colorimetric  method  is  used  (J.  Ind. 
Eng.  Chem..  1912,  4,  659).  Twenty  grms.  of  the  sample 
are  heated  with  20  c.c.  of  water,  20  c.c.  of  nitric  acid  (sp.  gr. 
1-4),  and  3  e.c.  of  formaldehyde  solution  until  all  lead 
peroxide  has  dissolved.  The  residue  is  washed  with 
hot  water,  filtered  off.  and  evaporated  with  sulphuric  acid 
and  hydrofluoric  acid.  The  filtrate  from  the  insoluble 
matter  is  treated  with  14  c.c.  of  sulphuric  acid  (1:1)  and 
the    lead    sulphate    separated.     The    residue    from    the 
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hydrofluoric  treatment  is  dissolved  in  sulphuric  acid,  and 
added  to  the  filtrate  from  the  lead  sulphate,  which  is  then 
diluted  to  500  c.c,  and  used  for  the  colorimetric  deter- 
mination.— C.  A.  M. 

Oil    of    turpentine  ;     Examination     of .     Report     of 

Committee  D-l,  of  Amer.  Soc.  for  Testing  Materials, 
on  Preservative  Coatings  for  Structural  Materials,  1914, 
91 — 118.     [Advance  proof] 

The  following  specifications  applicable  to  oil  of  turpentine 
of  all  kinds  are  proposed: — (1)  The  purchaser  should 
specify  whether  oil  of  gum  turpentine  or  wood  turpentine 
is  required,  no  differentiation  between  the  two  being 
attempted.  (2)  The  sample  should  be  clear  and  free  from 
suspended  matter  and  water.  (3)  It  should  be  of  a 
standard  colour.  (4)  The  sp.  gr.  should  fall  within  the 
limits  of  0-860  and  0-875  at  15-55  C.  (5)  The  limits  for  the 
refractive  index  at  15-5°  C.  should  be  1-468  and  1-478. 
(6)  The  initial  b.  pt.  should  be  150°  to  100°  C.  (7)  90% 
of  the  oil  should  distil  below  170°  C.  (8)  The  polymerisa- 
tion residue  should  not  exceed  1°0  and  its  refractive 
index  at  15-5°  C.  not  be  less  than  1-500.  Methods  of 
analysis  : — In  determining  the  sp.  gr.  the  factor  000082 
should  be  applied  for  each  1°  C.  by  which  the  temperature 
differs  from  15-5°  C,  whilst  for  the  refractive  index  the 
corresponding  correction  of  000045  is  to  be  used.  In  the 
distillation  test,  an  ordinary  Engler's  flask  and  condenser 
are  to  be  used  and  the  oil  distilled  at  the  rate  of  2  drops 
per  second.  The  mercury  bulb  of  the  thermometer 
(range  from  145°  to  200°  C.)  should  be  fixed  opposite  the 
side  tube  of  the  flask,  with  the  175°  C.  mark  below  the  cork. 
Polymerisation  : — 20  e.c.  of  38iV-sulphurie  acid  are  cooled 
(with  ice-water)  in  a  graduated  Babcock  flask,  and  5  c.c. 
of  the  oil  of  turpentine  slowly  added  with  constant  cooling 
(below  60°  C).  When  the  reaction  is  over  the  flask  is 
heated  for  about  10  mins.  in  water  at  60°  to  65°  C,  with 
occasional  shaking,  then  cooled  to  the  ordinary  tempera- 
ture, and  sulphuric  acid  added  to  bring  the  unaltered  oil 
into  the  neck.  After  centrifuging  and  standing  for  12 
hours  its  amount  is  read. — C.  A.  M. 

Shellac;    Analysis  of .     Report    of   Committee   D-l, 

of  Amer.-  Soc.  for  Testing  Materials,  on  Preservative 
Coatings  for  Structural  Materials,  1914,  119 — 125. 
[Advance  proof.] 
Rosin  : — Langmuir's  method  of  determination  (this  J., 
1905,  12)  is  recommended  as  the  standard  test,  the  iodine 
-values  of  shellac  and  rosin  being  taken  as  18  and  228, 
respectively.  Insoluble  test  — The  method  and  apparatus 
previously  described  (this  J.,  1913,  613)  are  recommended 
for  official   adoption. — C.  A.  M. 

Varnish  ;   Quantitative  determination  of  body  and  solvent  in 

.     A.  L.  Brown.     Amer.  Soc.  for  Testing  Materials, 

June   30^Iuly   3,    1914.     [Advance   proof.] 

A  weighed  quantity  of  the  varnish  is  diluted  to  about  12 
times  its  volume  with  ether,  chloroform  or  other  very 
volatile  solvent,  the  solution  poured  over  a  weighed, 
levelled,  ground-glass  plate,  and  the  latter  exposed  to  the 
air  or  placed  in  a  current  of  illuminating  gas  (according 
to  the  "  drving  "  properties  of  the  varnish)  until  no  further 
loss  in  weight  occurs  ;  another  portion  of  the  varnish  is 
distilled — with  water  (Mcllhiney's  method)  if  the  solvent 
is  gum  turpentine — and  the  sp.  gr.  of  the  solvent  deter- 
mined.    The  percentage  by  volume  of  the  solvent  (x)  is 

then  calculated  from  the  formula,  x= ^ '  where  A 

is  the  sp.  gr.  of  the  varnish,  B  the  percentage  by  weight  of 
the  solvent,  and  C.  the  sp.  gr.  of  the  latter.  More  accurate 
and  practical  results  are  obtained  by  this  methodfintended 
primarily  for  insulating  varnishes)  than  by  the  ordinary 
distillation  process. — W.  E.  F.  P. 

Examination  of  Chinese  wood  \tung\  oil.     Ware  and  Schu- 
mann.    See  XII. 

T'stx  of  Chines<   «<«.«?  oils  [and  candle-nut  oil].    See  XII. 


Patents. 

Pigment ;   Composition  of  matter  to  be  used  as  a .     E. 

Eustou,  St.  Louis,  Mo.     U.S.  Pat.  1,108,562,  Aug.  25, 
1914  ;   date  of  appl.,  June  27,  1913. 

The  pigment  consists  of  basic  zinc  carbonate  and  lead 
hydroxide.  "  in  intimate  molecular  combination.''  (See 
aiso  this  J.,  1914,  603.)— E.  W.  L. 


Zinc-while  ,    Process  of  making .     E.  B.  Cutten,  Erie 

Pa.     U.S.  Pat.  1,109,113,  Sept,  1,  1914  :   date  of  appl 
Sept.  15,  1913. 

Zinc  and  any  associated  metals  to  which  zinc  is  electro- 
positive are  converted  into  oxides  and  the  latter  treated  at 
a  low  temperature  with  a  suitable  acid.  The  acid  is  added 
slowly  in  quantity  just  sufficient  to  combine  with  the  zinc, 
the  solution  is  then  separated,  and  the  zinc  precipitated 
by  ammonia. — W.  P.  S. 

Varnish;   Manufacture  of .     S.  E.  Ford,  Scotia,  N.Y., 

Assignor  to  General  Electric  Co.     U.S.  Pat.  1,109,979, 
Sept.  8,  1914  ;    date  of  appl.,  April  4,  1913. 

A  liquid  to  be  oxidised  to  form  varnish  is  heated  under 
oxidising  conditions  in  a  jacketed  chamber  provided  with  an 
agitator  which  divides  it  into  a  fine  spray. — A.  T.  L. 

Linseed-oil ;  Process  for  preparing  substitutes  for  toiled . 

E.    F.    Waentig.     Ger.    Pat.    276,430,    Feb.    28,    1913 
Addition  to  Ger.  Pat.  272,465  (see  this  J.,  1914,  604). 

A  fish  oil  or  whale  oil  is  mixed  with  water  and  a  hydrolvtio 
ferment,  a  small  quantity  of  manganous  sulphate  is 
added,  and  the  mixture  is  stirred  at  about  25°  C.  for  some 
time.  When  partial  hydrolysis  has  been  effected,  tin 
solid  fatty  acids  are  separated  and  the  remaining  liquid 
is  distilled  by  means  of  steam  ;  the  residue  is  a  thick,  oily 
product,  free  from  acid,  which  may  be  used  as  a  substitute 
for  boiled  linseed  oil. — T.  F.  B. 


Turpentine  ;    Process    of    producing    pure .     T.    W. 

Pritchard,     Wilmington,     N.C.     U.S.     Pat.     1,110,819, 
Sept.  15,  1914  ;  date  of  appl.,  Sept.  3,  1912. 

Ckude  turpentine  is  heated  to  about  212°  F.  (100°  C), 
air  at  the  same  temperature  is  passed  through  it,  and  the 
vapours  are  condensed. — A.  T.  L. 

Turpentine  and  rosin  from  wood  ;  Process  of  extracting . 

J.    H.    Castona,   Gulf  port,   Miss.     U.S.    Pat,    1,111,644. 
Sept.  22,  1914 ;  date  of  appl.,  Oct,  8,  1912. 

Moderately  heated  turpentine  is  allowed  to  percolate 
downwards  through  the  wood,  the  bottom  of  the  container, 
and  the  solvent  turpentine  as  it  passes  to  the  coni 
being  subjeoted  to  external  heat,  so  as  to  evaporate  the 
extracted  volatile  elements  and  keep  the  extracted  rosin 
liquefied.  The  rosin  and  turpentine  collect  in  the  bottom 
of  the  container  and  are  there  subjected  to  a  higher 
temperature  to  vaporise  a  portion  of  the  turpentine 
whilst  maintaining  the  rosin  in  a  liquefied  condition,  the 
residue  being  discharged  and  the  unvolatilised  turpentine 
separated  from  the  rosin.  Steam  is  injected  internally 
throughout  the  wood,  at  a  low  temperature  and  pressure, 
to  vaporise  the  unextracted  turpentine  and  the  i 
solvent.  The  turpentine  vapour  and  steam  are  collected 
and  condensed  and  separated  from  the  rosin. — B.  X. 

Insulating  composition  and  the  method  of  making  the  same. 
L.  E.  Barringer,  Schenectadv,  N.Y.,  Assignor  to  ( 
Electric  Co.     U.S.  Pat.  1,111,430,  Sept.  22,  1914;  date 
of  appl..  May  7,  1914. 
A    hard    dense    insulating    composition    is    obtain 
exposing   a   mixture,   comprising   linseed   oil,   cop.' 
zinc  oxide  and  sulphur,  to  the  air  for  about  5  to  9  day*. 
the  mixture   being  then   moulded  and   finally   baJ 
several  davs  at  a  temperature  rising  gradually  about  50 
to  60'  C.  to  about  120;  C— B.  X. 
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■ ,/  m.i'u  map  i»  ir.ii.r  .  Process  foi  W.  J 

Rhinclander,  Wis      I    H    Pat    I.I  I  1.689,  Sept.  22, 
I'M  i  ;  date  ..I  appl  .  April  9,  1913. 
I  in    renin  soap  i-  inn. nliii 't'll  iiitn  hot  water  under  pressure, 
then  emulsified  ami  atomised  In  agitating  tile  mixture 
by  ni'. hi-  operated  by  the  water  pressure,      B.  X. 

\{<lali»    prinlimj    colour*.     Procmn     for    preparing 

p     i  luil.-      Oei      Pat.     276,477,     April     II.     1913. 

nr  a  mixture  "I  size  and  glue,  in  a  verj   -"ft  glue.  is 
;   .i-  a   binding  niediuin   fur  the  colours.      A  hard  glue 
lie  utilised  for  the  purposes  if    it-  properties  (settin 

suitably    moditied    by    beat    or   by   a    cheni 
in  lit  which  does  not  affect  the  colours.     T.  F.  R. 

inting  colours,    I'       ■■  foi   preparing   — .     P. 
Or.    Pat.    270.G22,    Nov.    8.    1911.     Addition 
Ocr.  Pat.  276,477  (sec  prece<ling  abstract) 

\\  alkali  or  alkaline-earth  or  ammonia   i-  added   to  the 
■hi   solution,   in   the   proportion   of    "i   to   2l>".,   on   the 
I  ..f  dry  gelatin.      T    I'    I', 

mnposiiion.  .1.  \V.  Aylsworth,  Assignor  to 
Condensite  Co.  of  America.  Rast  Orange,  N.J.  U.S. 
Pat.  1.111,284.  Sept.  22,  1914.  Hate  of  appl..  Nov  I. 
1910 

l'i    Pat.  13.-i.944  of  1911  :  this  .T..  1912.  446.—T.  F.  K. 

curlton.      Km:.    Pat.    6354.     Set    IIT. 

.1.   I fm  ptiiirtimj.      l".S.  Pat.  1.109.U7U.      >       \ 


XV.^LEATHER  ;     BONE  ;      HORN  ;     GLUE. 

fa  .    Specifications    and    texts   of .     ().    Lander    and 

Frost.     Amor.    Soc.    Testing    Material-.     1914. 
[Advance   proof.] 

ations  for  checking  the  quality  of  cabinet 
hotild  be  based  upon  the  viscosity,  jelly. strength,  odour. 
Motion,  grease,  foaming,  ash,  moisture,  and  appearance. 
he  glue  should  be  clean  and  free  from  an  excessive 
umber  of  air  bubbles,  the  presence  of  the  latter  indicating 
m  -ition  during  manufacture.  About  t>",,  of  ash  is 
he  permissible  maximum  :  the  quantity  usually  found  lies 
'tween  2:1  and  4 ■'<",,.  The  slue  should  bo  neutral,  or 
tactically  so  to  litmus  paper.  The  jelly-strength  is  best 
-ertained  by  steeping  the  glue  in  cold  water  for  16  hours 
ml  then  melting  it  at  160  F.  (71  (_'.),  the  proportion-  ol 
luc  to  water  being  snch  that  the  resulting  jelly  will 
ontain  from  7  to  10",,  of  glue  (7°0  in  the  case  of  higher- 

lies  and  10%  for  lower  qualities).  The  jelly  is 
Vn  cooled  to  about  4.V  F.  (7  C.)  and  its  firmness,  judged 
v  pressing  with  the  ringers,  is  compared  with  that  of  a 
'lly  prepared  from  a  standard  sample.  Viscosity  is 
eUarmined  at  30  t '.  in  an  Engler's  viscometer,  using  a  l->',, 
loe  solution:  the  time  of  flow  for  a  high-grade  glue  is 
Iwmt  350  seconds.  Glue  should  not  contain  any  fatty 
instance,  as  determined  h\  healing  the  glue  solution 
ith  hydrochloric  acid  and  extracting  the  cooled  mixture 
ith  ether.      Excessive  foaming  is  undesirable  :  :!ihi  c.c.  of 

_!ue   solution   are   heated   for    I    mill,    to    150    F. 

in  a  beaker  of  about  2-5  in.  diameter,  when  the 
iver  ..f  foam    produced  should   not   exceed   0-25   in.    in 

\V.  P.  s. 

rfi     fleshing  ed    villi    formal! 

Verein      Deutscher      Lederleimfabriken.      Z.      anaew. 
'hen,..  1914.27,  III., 348— 349. 

IDE  fleshings  bought  in  summer  have  often  been  found 
less  for  glue  manufacture.  When  boiled  in  the 
kettle  they  became  red  and  hard,  giving,  even  after 
rolonged  boiling,  a  very  small  yield  of  glue  of  inferior 
lality.  This  has  been  found  to  be  due  to  the  use  ol 
•rmaldehyde   or    preparations    containing   formaldehyde 


for  pi  the  original  hides  or  the  fleshings  bom 
them  and  the  n t  this  mb  I  indemnod. 

I    I 

P  I  I  I.  VI  -. 

Lealht  r  ;    Proci  ••  oj  tan  ning  i 

to  M.   W    Bordei  -.  I  hi<  r  :      U.S.  Pal     1,11 

Aug.  18,  191  1  ;  dai.  of  appl.,  Oct   30,  1911. 

Hides  are  pickled,  and  loaked  foi  foui  weeks  in  a  liquoi 
such   a-   i-   produced    by   the   d  distillation   ol 

"  < iiiaehiia  '     crel  iceotu     lignite,    to    wh 

extract   i-  added  iii  about   the  proport f  10  '.'.ill-,  ol 

distillate  to  l  |b.  of  extractj  furthei    ,  and 

llb.Jof  exti  added  at  tin  beginning  of  tl icond, 

third,  and  fourth  week  respi  E.  \\ .  L. 

Leather  and  leati 
preserving     — .     W.    Eitner  and   R.   Kind 
27li.4:i4.  duly  2,   1913. 

Leather  is  impregnated  with  a  resinous  condensation 
product  of  a  phenol  and  an  aldehyde,  with  or  without 
addition  of  a  vulcanised  in  or  fatty  acid.     T.  I".  B. 


XVI.— SOILS  ;  FERTILISERS. 

Soil ;    Sterilisotii f —    .     J.   d'Agric.    Prat.,   Apr.   23, 

1914.     .1.  Hoard  Agric.  1914.  21,  332.     (See  also  this  J., 

1913,  1136  ;    I'M  I.  560 

In   experiments  at    Renne  Med  in  certain 

.  ises  by  the  use  of  antiseptics.  Toluene,  carbon  bisulphide, 
formaldehyde  and  tar  gave  increased  yield-  in 
experiments  with  while  mustard:  baryta,  naphthol, 
and  creosote  were  harmful.  In  field  trials  similar  results 
were  obtained  except  that  copper  sulphate  was  beneficial 
in  the  field  while  harmful  m  box  experiments.  When 
used  in  quantities  up  to  50  c.c.  ol  liquid  and  5  grins,  ol 
solid  per  sq.  metre,  the  antiseptics  produced  harmful 
results  except  in  tic  cases  of  sulphur  and  potassium 
permanganate.  Toluene,  carbon  bisulphide,  and  foi 
aldehyde  up  to  10  c.c.  per  sq.  metre  were  beneficial  : 
1  c.c.  of  tar  was  effective.  Sulphur  produced  results 
proportional  to  the  amount  used.  Potassium  per- 
manganate was  very  effective  even  when  .",  grms.  per 
sq.  metre  were  used.      R.  I..  1'. 

Xihi 

of .     T.    I..     Lyon    and    J.    A.     Bizzell.     Corno! 

Univ..   Agric.    Expt.   Stat.,   -Memoir  No.    1.     .1.    Board 
Agric,   1914.  21,  440—441. 

Tue  nitrate  content  of  soil  under  various  crops  differed 
for  each  different  crop  on  the  same  soil  and  a  characteristic 
relation  was  observed  between  the  nitrate  content 
the  soil  and  the  crop  at  different  stages  of  growth.  Tlu- 
crops  had  also  a  distinct  influence  on  the  nitrate  content 
of  the  soil  in  following  years.     Mixed  !  ised  ven 

low  nitrate  content-  which  may  account   for  the  known 
injurious  effect  of  grass  in  fruit  orchards  where  avail 
nitrogen  is  deficient.     R.  G.  P. 

-  bu   oats.     •'.    \\ 
Paterson  and  P.   R.  Scott.     J.  April. 

1914.  J.  Board.  Agric,  1914,  21,  331—332. 

NriKo  tash,  lime,  magnesia,  phosphoric  acid 

silica  were  determined  in  the  grain,  straw   and  roots 
oat  plants    (n)    just    before  dowering,  ('<)  when  the  plants 
were  well  in  the  car  and  the  lower  leave-  turning  yell 
and  (r)  when  the  crop  was  ripening.      Maximum  assimila- 
tion of  food  constituents  was  reached  before  ripening  and 
absorption  from   the  soil  apparent!;.  -  ime  time 

before  growth  stopped.      Nitrogen  and  pot 
absorbed   about    the   time   "f   full    bloom    between   s; 
('()  and  (6).     Phosphoric  acid,   lime  and  magnesia  wen 
absorbed  till  somewhat  later;  silica  was  abs 
as  the  plants  wer  loch.     The  early  absorption  of  nitr  i 
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[Oct.  31,  1914. 


and  potash  shows  the  need  for  a  readily  available  Bupply 
for  young  oats.  As  phosphatic  manures  have  a  more 
prolonged  action  and  are  absorbed  during  later  growth. 
they  should  be  more  favourable  for  oats  than  nitrogenous 
manures. — R.  G.  P. 

Sodium  nit'!  potassium  immuring  ;  Effect  of —  ""  coin* 
jiosition  nii-i  yield  of  plants.  Rhode  Island  Agric.  Expt. 
Stat.,  Bull.  153.     J.  Board  Agric,  1914,  21,  441. 

THE  experiment  was  commenced  in  1894  to  ascertain  the 
effect  of  different  relative  quantities  of  sodium  and 
potassium  applied  to  root  crops  as  chloride  and  carbonate. 
Liberal  amounts  of  nitrogen  and  phosphoric  acid  weie 
used  and  lime  was  applied  also.  The  full  amounts  of 
sodium  and  potassium  applied  per  acre  were,  sodium 
chloride  250  lb.  ;  sodium  carbonate  220  lb.  ;  potassium 
chloride  420  lb.  :  potassium  carbonate  330  lb.  ;  in  later 
years  about  one-third  of  these  amounts  was  used.  Increase 
of  sodium  manures  raised  the  amount  of  phosphorus  but 
not  nitrogen  in  the  crop ;  the  percentage  of  sodium  in  the 
crops  was  increased  but  the  potassium  generally  was 
decreased.  In  most  cases  substitution  of  sodium  for 
potassium  caused  a  decrease  in  the  crop.  With  beet -root 
a  25%  increase  in  yield  resulted  on  adding  sodium  manures ; 
the  percentage  of  total  sugar  in  the  crop  was  lowered, 
but  the  actual  amount  of  sugar  produced  was  increased. 
With  potatoes  substitution  of  sodium  for  potassium 
decreased  their  growth  without  altering  the  percentage 
of  starch,  although  the  nitrogen  was  increased. — R.  G.  P. 

Nitrogenous   manures;    Experiments  with    new .     E. 

HaselhofV.     Landw.   Vereuchs-Stat.,  1914,  84.   [1  and  21. 
J.  Board  Agric,  1914,  21,  332—333. 

Experiments  have  been  made  at  Harleshausen  during 
the  last  six  years  with  calcium  cyanamide  (nitrolim), 
calcium  nitrate,  liquid  manure,  Schlosing  nitrate  (calcium 
nitrate  containing  free  lime).  Burkheiser  salts  (by-product 
of  the  Burkheiser  gas-purification  process),  and  Galalith 
(residue from  the  manufacture  of  a  substitute  for  horn,  etc., 
from  casein),  in  comparison  with  ammonium  sulphate 
and  sodium  nitrate,  particularly  with  regard  to  time  and 
manner  of  application.  The  utilisation  of  the  nitrogen 
of  ammonium  sulphate  was  equal  to  that  of  sodium 
nitrate.  Ammonium  sidphate  gave  better  results  on  loamy 
than  on  sandy  soils,  except  when  used  as  top-dressing  for 
harlev.  Calcium  nitrate  was  somewhat  inferior  to  sodium 
nitrate,  and  produced  a  better  effect  on  sandy  than  on 
loamy  soils.  Schlosing  nitrate  was  about  equal  to  sodium 
nitrate  for  spring  wheat  and  barley.  Calcium  cyanamide 
applied  deeply  in  autumn  was  better  for  barley  than 
.sodium  nitrate,  but  if  applied  in  autumn  to  the  surface 
or  in  the  spring  either  deeply  or  on  the  surface,  sodium 
nitrate  was  superior.  The  nitrogen  of  calcium  cyanamide 
was  utilised  better  on  loamy  than  on  sandy  soils.  Liquid 
manure  gave  better  results  when  mixed  with  the  soil  than 
when  used  as  top-dressing.  Burkheiser  salts  were  inferior 
to  ammonium  sulphate  with  buckwheat  or  mustard,  but 
superior  to  sodium  nitrate  with  barley.  Galalith  gave 
good  results  on  loamy  soil,  but  was  less  effective  on  sandy 
soils  ;  the  nitrogen  was  less  readily  utilised  than  that  of 
nitrates  and  much  nitrogen  remained  in  the  soil  for  suc- 
ceeding crops.     (See  also  this  .1..  1913.  300.)— R.  G.  P. 

Electric   cultivation.     W.    Lob.     Z.   angew.   ('hem..    1914, 
27,  530—531. 

Experiments  were  made  to  determine  the  cause  of  the 
stimulating  effect  of  high-tension  electric  discharges 
upon  the  growth  of  plants.  The  silent  discharge  and  the 
glow  discharge  were  used.  Starch  solutions  wire  hydro- 
lysed in  absence  of  oxygen,  and  the  portion  of  the  starch 
which  was  not  hydrolysed  was  rendered  resistant  to 
diastase.  Peptone  was  slightly  hydrolysed,  ammonia 
being  formed,  but  the  amino-acids  and  "non-colloidal 
nitrogen  "  were  not  appreciably  increased.  The  diastatic 
properties  of  pancreatin  were  greatly  decreased,  and  to 
some  extent  also  the  fcryptic  properties,  the  action  on 
fibrin  being  more  I  ronglj  diminished  than  that  on  casein. 
The  formation  of  sugar  from  starch  by  diastase  was 
ised.    J.  II.  J. 


Egyptian   phospJuUe    industry.     Ch.    of   Coram.    J.,   Oct., 

1914.     [T.R.] 
Tin:     extensive    deposits    of     phosphates     near    the    Red 
Sea    are    connected    by    a    20-mile    railway    with    Port 
Safaga  on  the   Red  Sea,   where  the  rock  is   loaded  and 
exported.     The  rock   contains   65   per   cent,    or   more  of 
tricalcic   phosphate.     An    Italian   company   has   obtained 
extensive  concessions  about  12  miles  inland  from  Kosseir 
and  also  at  Sebaia  on  the  eastern  bank  of  the  Nile,  between 
Keneh    and    Assouan ;     the    former   concession    is    being 
linked  up  to  the  port  of  Kosseir  with  a  light  railway,  which 
should  shortly  be  completed,  and  the  rock  from  the  latter 
mines  will  be  transported  down  to  the  Nile  by  a  ropeway 
and   thence  to  Alexandria  by  boat   for  shipment.     It   i> 
expected   that   exports   will   begin   that   year.     Tin    tot  ii 
output  of  phosphates  in  Egypt  for  the  years  19U8  to  1912, 
according   to   the   Survey    Department,    was   as   follow 
1908.    700   tons;     1909. '  1,000   tons;     1910.    2,397    tons 
1911,  11,925  tons;    and  1912,  69,958  tons.     According  t. 
the  Financial   Adviser's  report,   the  output   during   191: 
exceeded  that  for  1912  by  about  33,000  tons.     The  Bed 
Sea    area   is    responsible    for   almost    the    whole   output 
Practically  all   the  raw   phosphates   produced  is  shippei 
from  Egypt,  principally  to  Japan.     That  country  in  191: 
took  about  49,000  tons  out  of  a  total  export  of  52J000  tons 
and  in   1913  59,000  tons  out  of  a  total  of  64,000  ton* 
According  to  the  customs  returns,  the  average  value  o 
the  raw  phosphate  shipped  during   1913  at   Port  Safag 
was    about    £1    per    ton.     The    local    demand    for    ra* 
phosphates  for  manure  is  practically  negligible,  but  aboii 
13,000  tons  of  superphosphates  were  imported  during  th 
past   year.     Projects  for  the  manufacture  of  superpho; 
[mates  at   Alexandria,   with  the  aid  of  pyrites  imports 
from  Greece,  are  said  to  be  under  consideration,  and  th 
reported  discovery  of  pyrites  in  the  Sinai  Peninsula  is  < 
interest  in  view  of  the  proximity  to  the  Red  Sea  phosphat 
field.     Should    the    manufacture    of   superphosphates    I 
established  on  a  considerable  scale  in  Egypt,  the  workin 
of  other  deposits  might  become  commercially  possible, 
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<ystem  :    jMtassiuin    nitrate,    sodium    chloride,   watt 
Leather  and  Mukerji.     See  VII. 


The  systems:  (.\)  water,  magnesium  carbonate,  and  ca 
bonk  acid,  and  (b)  water,  calcium  carbonate,  magnesiv 
carbonate,  and  carbonic,  acid.     Leather  and  Sen.  Set  VI 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Glucose  [Dextrose) :  Absorjition  of by  bone-black.     H. 

Morton.    J.  Amer.  Cheni.  Soc,  1914,  36,  1832—1838. 
Known     amounts    of    purified     bone-black  and  dcxtn 
solution    were    heated    in    sealed    tubes   at    about   803  • 
until  equilibrium   was  established   (in   most   cases,  aho 
10  days).     The  ratio  of  the  weight  of  sugar  per  grm. 
solution  to  that  per  grm.  of  bone-black,  after  equilibrii 
was  established,  was  practically  constant  over  the  But 
range    of   concentrations   studied    (4-<>3%    to   50-58% 
dextrose).     The  equilibrium  amount  of  sugar  cotnained 
1    grm.    of   the   solution.     At   the.  ordinary   temperate 
absorption  was  exceedingly  slow. — F.  Sodn. 


Sugar  imports  from  Germany.     Ch 
1914.     [T.R.] 

The   following   table   shows    our 
German}   in   1913  : — 

Refined    

Unrefined     


of  i  'omin.  J.,   ' ' 


mports   of  sug  u 

I'wt. 
9.:«J9,064      6,161,  l 
9.440,520 


Total  value lS.749,o8t      LO 

The  countries  whence  we  may  expect  to  obtain  in  i 
course  supplies  of  cane  sugar  are  Cuba,  .lava.  Haiti    n 
Brazil,   etc.     A   useful   quantity   of   cane   sugar 
coming  from    India.    British  Guiana,  Trinidad,  and  ol 
British  West   Indian  Islands  and  Mauritius,  though  i( 
hardly  be  expected  that   the  output    is   capable 
extension  at  short   notice. 
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Proposed  sugar   hit   factory    at    Kidderminater.      ' 
Oomm.    I  .  Oct.,  1914.     [T.B.] 

nirin  i  i  in  a  m  connection  with  tho  supply  "I  machinery 
I  ha\  ing  now  been  overcome,  tho  Chain 


Idcrminstcr  Chnmbor  of  Commerce  announceo  thai 
.1  'beet  factor}   will  short  I)   be  est  a  Wished  thoro. 

Mbited     import    and    i  rport    of .       See 

page  1038. 

1'aii  \  tS. 

KMsr  [for  saccharine  juia  j  ;    Continuously-operating . 

J   H    Fleotwood,  NowOrlcans,  La.     U.S.  Pat.  1.107,924, 
18,  191  I  ;    date  of  appl.,  Mar.  24,  L914. 

Thb  Baooharine  juice  is  circulated  by  a  pomp  from  a 
astrroir,  through  a  series  of  filter-casings  in  which  the 
iqaid  Hows  over  the  outside  of  a  number  of  separate  filter- 
he  unfiltorod  liquid  returning  to  the  reservoir. 
Iiu'  interior  of  the  tilter-bags  is  connected  with  a  receiving 
ank  fitted  with  a  water-supply.  The  tiltor-easings  are 
oanected  with  a  steam-supply. — A.  T.  L. 

<ugar  solutions  ;    Process  and  apparatus  for  th<  clarification 

of .     Kopke  Clarifier  Co.  Ltd      Kr.   Pat.  467,981, 

Feb.   2,   IIII4.     (See  also  U.S.   Pat.   1.101.940,  June  30. 
1914  ;    this  J.,  1914.  S41). 

it  ion  is  introduced  into  a  centrifugal  drum  through 

pipe  extending  below  a  horizontal   (date  at   the  lower 

the  drum,  the  latter  having  been  filled  previously 

nth  a  oharge  of  the  solution  and  set   in  rotation.     The 

fation    which    is    introduced    subsequently    attains    the 

of   the   solution   already   in   the   drum    before    it 

from  under  the  outer  edge  of  the  horizontal  plate  : 

plate  fitted  below  this  horizontal  plate  aids 

D  subdividing  the  solution.     The  heavier  solid  impurities 

rt  deposited  on  the  wall  of  the  drum  whilst  the  lighter 

irtic ties  collect  at  the  centre.     The  drum  is  surrounded 

>y  a  casing  and  the  process  and  apparatus  may  be  used 

-  i.iw,  heated,  defecated,  or  concentrated  juices.     Means 

n-   provided   for   washing   and   removing   the   separated 

■parities.-  W.  P.  S. 

vigors  ;    Process  for  producing  syrups  and .     C.    B. 

Duryea,   New   York.     U.S.    Pat.    1,110,755,   Sept.    15, 

1914  :   date  of  appl.,  April  12,  1911. 

Kim  green  starch  is  modified,  purified,  and  cooked 
iith  acid  :  the  product  is  neutralised,  saccharified  with  an 
\tract  of  raw  grain,  refined  and  concentrated. — L.  E. 

Maltose;    Process  of  producing .     C.  B.  Duryea.  New 

York.     U.S.   Pat.    1,110,756,   Sept.    15.   1914;    date   of 

Mar.  27,  1913. 

■ding  starch  is  modified  (e.g.,  by  the  "in  suspen- 
ion "  process),  purified,  and  cooked  at  a  concentration 
•f  about  14"—  IS  Be.  (sp.  gr.  1-108— 1142)  "  under  acidic 
mditions."  The  product  is  neutralised,  saccharified  by 
nivme  action,  refined  and  concentrated. — L.  E. 

XVni  —  FERMENTATION    INDUSTRIES. 

Hycogen  :    Hydrolysis  of by  diastolic  enzymes.     III. 

Fation    influencing    the    end-point    of    the    hydrolysis. 
EL  V.  Norris.     Biochem.  J.,  1914,  8,  421—433. 

I  SOLUTION  of  glycogen  is  not  completely  hydrolysed  to 
laltose  by  pancreatic  glycogenase  unless  very  high 
encentrations  of  enzyme  are  used,  although  even  with 
>w  concentrations  the  whole  of  the  glycogen  may  dis- 
ppear  and  the  liquid  lose  its  capacity  for  producing  a 
"loration  with  iodine.  The  total  degree  of  hydrolysis 
reduced  (measured  by  reducing  power  in  terms  of  malt 

i  with  the  concentration  of  enzyme  but  not  propor- 
onally  After  the  "  stationary  point  "  has  been  attained, 
irthcr  hydrolysis  takes  place  on  addition  of  more  enzyme 
gen.  The  activity  of  a  glycogenase  preparation 
almost  completely  lost  on  dialysis,  but  is  restored  by 
hlition  of  certain  salts,  notably  chlorides  (ep.  Starken- 
•iu.  this  J.,  1910,  507).    According  as  the  quantity  of 


salt  added  ie  large  or  small,  jo  ii  the  initi  and 

the  total  degree  of  hydro]  l  whon  th 

is  added  to  a  solution  a.     Aft.  c  • 

point  "  has  been  <■  •  bed,  rurthi  bad I 

addition  hi  mi 

yea   to   be  an   aquilibriun    i 

fie-  enzy  me  and  Balt-en  i 

is  retarded  by  addition  of  thi   mi  ted  byo 
i. ut  maltose  alone  h  ,,i,.,| 

that  the  arrest  of  hyd  ,  ,|,|,- 

ilestruction   of    i  ,.,    or   to   a hi 

of  the  residual  dextrin   to  further  h  bul    maiiiK 

to  the  retarding  influence  of  the  mixed  bydrolytic  pro 
ducts.-- J.  II.  I.. 

Brewing  and  distilling  machinery  and  apparatus.       Board 
of   Trade   Bulletin.     No.    78.     (I   I:   | 

May  lie  obtained  from  the  Board  "f  Trade.  Comm.  Intelli- 
gence  Branch,  73,  Basinghall  Street.  B.C. 

Pat  i 

Distilling    column;     High-proof ,    water-cooled,    ^iiirit . 

P.    Publicker,    Philadelphia.    Pa.      U.S.    Pat.    1,109,701, 

Sept.  8,    1914  ;    date  of  appl..  May  9,   1914. 

Tin:  column,  which  is  submerged  in  a  cooling  liquid  in 
a  receptacle,  consists  of  a  number  of  superposed  units, 
each  having  a  concavo-convex  bottom,  a  flat  top,  a 
concavo-convex  pan  above  tho  bottom  and  concentric 
therewith,  and  a  screen  over  the  pan  :  the  distillate 
passes  through  this  screen  before  collecting  in  tho  pan. 
The  top  and  bottom  of  the  unit  are  braced  against  pressure 
from  without,  and  the  pan  is  spaced  from  both  the  bottom 
and  the  top,  b_\  brackets.  The  bottom  of  each  unit  is 
connected  with  the  top  of  the  unit  below,  and  a  drain  pipe 
leads  from  each  of  the  pans  to  a  common  manifold  pipe. 

— L.  E. 

Producing    maltose.     U.S.    Pat.    1,110,756.     See    XVII. 


XIXa— FOODS. 

Casein  ;     Phosphorus   content   of .     A.    W.    Bosworth 

and  L.  L.  van  Slyke.     J.  Biol.  Chem.,  1914,  19,  67—71. 

The  phosphorus  content  of  casein  is  usually  given  as 
about  0-85%,  but,  by  treating  a  solution  of  casein  in 
ammonia  with  ammonium  oxalate,  adding  an  excess  of 
ammonia  and  allowing  the  mixture  to  stand  for  12  hours, 
the  phosphorus  is  reduced  to  about  0-70%.  Some  of 
the  casein  is  hydrolysed  by  the  treatment  and  some 
phosphorus  is  split  off,  but  the  hydrolysed  portion  is  not 
precipitated  by  acetic  acid  and  does  not  affect  the  com- 
position of  the  final  preparation.  The  higher  figure 
ordinarily  given  is  due  to  the  presence  of  inorganic 
phosphorus  compounds  (dicalcium  phosphate)  derived 
from  the  milk  and  not  removed  by  the  usual  methods 
of  preparation.  As  the  molecular  weight  of  casein  is 
approximately  S8SS,  the  lower  percentage  corresponds 
very  closely  with  the  presence  of  two  atoms  of  phosphorus 
in  the  casein  molecule.  Analyses  of  various  caseins 
show  that  there  is  a  general  relation  between  the  yield  of 
ash  and  the  phosphorus  content. — W.  P.  S. 

Caseinogen  ;  Action  of  diazomethane  on .  (Prelimin- 
ary communication).  A.  Geake  and  M.  Nierenstein. 
Biochem.  J.,  1914,  8,  287—292. 
Methyxocaseisogen-,  obtained  by  the  very  prolonged 
action  of  ethereal  solutions  of  diazomethane  on  caseinogen 
(cp.  Herzig  and  Landsteiner,  this  J..  1914.  571).  is  in 
tinguishable  in  appearance  from  n,  but  contains 
3-5%  more  methvl  (in  OCH,  and  NCH,  groups)  deter- 
minable by  the  Herzig-Meyer  method.  It  is  much  less 
readily  soluble  in  acids  and  alkalis  than  caseinogen,  and 
its  solution  in  alkalis  appears  to  be  accompanied  by 
partial  loss  of  methvl  groups.    Determinations  of  nitrogen 
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in  methylocaseinogen  by  Kjeldahl's  method  give  con- 
sistently lower  results  than  by  Dumas'  method,  e.g., 
14-84  compared  with  15-49°0.  yet  there  appears  to  be  no 
evolution  of  free  nitrogen  when  the  substance  is  boiled 
with  concentrated  sulphuric  acid.  Methylocaseinogen 
gives  Millon's  reaction,  and  it  is  therefore  doubtful 
whether  methylation  affects  the  tyrosin  nucleus.  The 
Adamkiewicz-Hopkins  reaction  is  more  pronounced  than 
with  caseinogen. — J.  H.  L. 

Pentosans  and  methylpentosans  ;  Production  of  to-hydroxy- 
s-methylfurfuraldehyde  from  carbohydrates  and  its  in- 
fluence on  the  determination  of .     M.   Cunningham 

'and  C.  Doree.  Biochem.  J.,  1914,  8,  438—447. 
oj-Hydroxymethylfurfural  is  formed  by  the  action  of 
dilute  hydrochloric  acid  on  hexoses,  starch  aud  the  cellu- 
loses (cp.  van  Ekenstein  and  Blanksma,  this  J.,  1910, 
1028).  Like  methylfurfural  it  yields  a  phloroglucide 
soluble  in  alcohol,  and  gives  a  red  colour  with  solutions  of 
aniline,  in  alcohol,  but  none  with  aniline  acetate.  Owing 
to  its  slow  formation  it  does  not  interfere  with  the  deter- 
mination of  pentosans  by  the  Krober  phloroglucinol 
method  (see  this  J.,  1901,  396)  if  the  distillation  is  stopped 
as  soon  as  the  distillate  ceases  to  react  with  aniline  acetate. 
If,  however,  distillation  is  continued  as  long  as  the  dis- 
tillate produces  a  rose  colour  with  an  alcoholic  solution  of 
aniline,  an  additional  large  volume  of  distillate  is  obtained 
which  yields  a  phloroglucide  precipitate  soluble  in  alcohol 
and  containing  w-hydroxymethylfurfural  besides  methyl- 
furfural  derived  from  methylpentosans  in  the  original 
material.  If  dextrose,  starch  or  pure  cellulose  is  subjected 
to  acid  distillation  under  these  conditions,  the  distillate 
yields  a  phloroglucide  precipitate  entirely  soluble  in 
alcohol,  and  amounting  to  1 — 2%  of  the  material  em- 
ployed. Hence  determinations  of  methylpentosans  made 
hitherto  (see  Ellett  and  Tollens,  this  J.,  1905,  212)  are  of 
doubtful  value.  lu-Hydroxymethylfurfural  is  probably 
the  unknown  substance  precipitable  by  phloroglucinol, 
referred  to  by  previous  workers,  and  its  presence  explains 
many  of  their  observations,  e.g.,  that  if  the  distillates 
obtained  in  determining  pentosans  in  natural  products  are 
redistilled  there  is  often  a  considerable  loss  of  "  furfural " 
(cp.  Fraps,  this  J.,  1901,  843),  this  being  doubtless  due  to 
hydrolysis  of  w-hydroxyinethylfurfural  present,  to  formic 
and  Isevulinic  acids,  by  the  hydrochloric  acid  (see  van 
Ekenstein  and  Blanksma,  loc.  cit.). — J.  H.  L. 

Canned  foods  ;  Abnormal  quantities  of  tin  in .     Rossee 

and  von  Morgenstern.  Z.  offentl.  Chem.,  1914,  20, 
171—172. 
Canned  vegetables  and  other  foodstuffs  always  contain 
tin  derived  from  the  receptacle  but,  as  a  rule,  the  extent 
of  the  metallic  contamination  is  slight.  Large  quantities 
of  tin  are,  however,  dissolved  when  the  substance  is 
allowed  to  remain  in  the  tin  after  the  latter  has  been 
opened.  For  instance,  a  sample  of  spinach  contained 
18  mgrms.  Sn  per  kilo.,  which  increased  to  1038  mgrms. 
per  kilo,  when  the  can  was  left  open  for  6  days.  A  sample 
of  canned  sorrel  contained  315  mgrms.  Sn  per  kilo.,  whilst 
a  sample  of  spinach  mixed  with  sorrel  contained  807 
mgrms.  per  kilo.  The  letter  sample  contained  0-434%  of 
oxalic  acid.  The  tin  forms  an  insoluble  compound  with 
the  vegetable  substances  and  is  not  re-dissolved  by  the 
gastric  juice;  consequently,  the  presence  of  small  quan- 
tities of  tin  in  foods  is  net  likely  to  cause  injury  to  health. 
Copper  salts,  when  added  to  vegetables  to  impart  a  green 
colour  to  the  same,  also  form  insoluble  compounds. 

— W.  P.  s. 

Feeding    stuffs     (oilcake    and    bran).       Board    of    Trade 
Bulletin,  No.  76.     [T.R.J 

May  be  obtained  from  the  Board  of  Trade,  Comm.  Intelli- 
gence Board,  73,  Basinghall  Street,  E.C. 

Patents. 

Filters  [for  milk].     W.  Poupart,  Twickenham.     Ens.  Pat. 

22.709,   Oct.  8,   1913. 
A  shallow  circular  domed  regulating  plate  having  per- 
forations round  the  circumference  to  distribute   the   milk 


over  the  filter-cloth  is  provided  with  a  heavy  circum- 
ferential ring  which  rests  on  a  flange  formed  in  the  funnel- 
shaped  filtering  vessel  and  serves  to  retain  the  filter-cloth 
in  position. — W.  H.  C. 


[Milk]  Separators  ;  Centrifugal .     I.  David.     Fr.  Pat. 

468,811,  May  3,   1913. 

In  the  bowl  of  the  separator  is  a  spiral  formed  of  a  number 
of  thin  plates  spaced  very  slightly  apart  so  that  a  number 
of  relatively  short  spiral  passages  are  formed  for  the 
liquid.  The  upper  surface  of  the  compound  spiral  ha« 
the  form  of  an  inverted  cone  and  follows  very  closely  the 
contour  which  the  surface  of  the  liquid  would  assume  if 
it  were  rotated  in  an  empty  bowl. — W.  H.  C. 

Finely  divided  solid  materials  [milk  powder,  etc.]  suspended 

in  air  or  other  fluid;    Recovery  of .     Merrell-Soulc 

Co.     Fr.  Pet,  468,859,  Feb.  24,  1914. 

The  process  is  intended  particularly  for  the  recovery  of 
fine  powders  obtained  by  evaporating  milk  or  other 
organic  liquids.  The  milk  or  the  like  is  sprayed  into  a 
desiccating  chamber  along  with  a  current  of  air  and  tin 
resulting  solid  particles  are  collected  either  in  the  chamber 
itself  or  in  a  series  of  filter-chambers,  so  arranged  that  the 
powder  falls  from  the  filters  on  to  the  floor  of  the  desicca- 
ting chamber.  Each  of  the  filter-chambers  can  be  indc 
pendent!}-  isolated  to  allow  the  powder  that  has  collected 
to  be  shaken  down.  The  powder  from  all  the  filter 
chambers  is  thoroughly  mixed  in  order  to  obtain  a  product 
of  uniform  quality. — W.  H.  C. 

Sour-milk  preparations  ;    Production  of  stable,  concentrate' 
.     F.  Sauer.     Ger.  Pat.  276,452,  May  10,  1913. 

Milk  containing  an  acid  ferment,  e.g.,  yoghurt  milk,  is 
separated  into  its  solid  and  liquid  components  ;  the  whey, 
which  contains  lactic  acid,  is  mixed  with  sucrose,  evapo 
rated  to  a  syrupy  consistency,  and  mixed  with  the  curd. 
which  contains  the  ferment. — T.  F.  B. 


Butter  ;    Process  of  producing  renovated  and  artificial . 

E.  B.  Heller,  New  York,  Assignor  to  Beatrice  Creamery 
Co.,  Lincoln,  Nebr.  U.S.  Pat.  1.109,750,  Sept.  8,  1914": 
date  of  appl.,  Mar.  25,  1912. 

Butter  material  (consisting  of  a  fatty  substance  and  a 
lacteal  fluid)  is  melted  in  vacuo,  washed,  and  then  chilled 
and  granulated  in  vacuo.  The  product  is  mixed,  in  absenci 
of  air,  with  milk  that  has  previously  been  pasteurised  and 
inoculated  with  flavouring  bacteria.  The  mixture  i- 
allowed  to  l-ipen  in  vacuo,  and  finally  churned  and  worker 
in  vacuo. — L.  E. 

Fruits  ;   Process  of  treating .     P.  J.  Scheuermann.  ft 

Louis,  Mo.,  Assignor  to  S.  G.  Martin,  Chicago,  III 
W.  O.  Bartholomew,  St.  Louis,  Mo.,  and  E.  Schaaf,  S' 
Marys.  Mo.  U.S.  Pat.  1,108,521,  Aug.  25,  1914;  dst< 
of  appl.,  May  24,  1909.     Renewed,  July  16,  1914, 

Fruit  is  treated  with  air  containing  2%  of  an  oridc  o 
nitrogen. — W.  P.  S. 

Food  for  infants,   invalids,  and  old  persons;    Process  f- 

preparing .     M.    F.    Doming,   Tappan,   N.Y.     V.i 

Pat.  1,108,555,  Aug.  25,  1914;  date  of  appl.,  June  1: 
1913. 

A  mixture  of  ground  cereals,  water,  protein,  fat,  carl* 

hydrates,  and  diastatic  enzvme  is  heated  until  it  becomi 

flocculent.— W.  P.  S. 

Food  :      Method    of    producing    predigested .     C.     I 

Durvea,  New  York.  U.S.  Pat.  1,110,754, Sept.  16,1914 
date"  of  appl.,  Feb.  17,  1910. 

A    purified    modified    starch    is    cooked,    then    furtli 

converted  by  the  action  of  an  electric  current,  and  final 

refined  and  concentrated. — L.E. 
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XIXb.— WATER  PURIFICATION  ;  SANITATION. 

r  ;    Apparatus  for  tin    preparation  mnl  preservation 

pure in    considerable    quantity,     T,     Paul.     '/.. 

1914,  20,  179 
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rural  arrangement  of  the  apparatus  is  shown  in 
tin-  diagram.  Fresh  spring  water,  freed  from  carbon 
dioxide  by  standing  for  some  days  wit li  calcium  hydroxide, 


a  decanted  into  the  tinned  copper  still,  c.  of  about  30 
itres  capacity,  and  is  slightly  acidified  with  phosphoric 
tcid.  The  steam  passes  through  the  tin  O-tube,  e,  into 
he  bottom  of  the  inner  vessel.  J,  also  of  block  tin.  This 
•ontains  milk  of  lime,  and  is  provided  with  sieve  plates, 
\  c,  to  prevent  calcium  hydroxide  blowing  over  into  the 
I  ube, /.  leading  to  the  double  surface  condenser,  y.  The 
listillate  is  collected  in  well  cleaned  and  steamed  Jena 
:lass  vessels.  After  about  2  litres  have  passed  over  the 
onductivity  of  the  condensed  water  should  have  sunk  to 
ibout  0-7  X  10~6  and  about  10  litres  of  distillate  of  high 

urity  can  then  be  collected.  This  may  be  further  purified 
>y  bubbling  through  it  carbon  dioxide-free  air  for  from 
•4  to  36  hours,  whereby  the  conductivity  will  he  further 
educed  to  from  0- 15  ■  I0-6  to  0-5  X  10~6.  For  this  purpose, 
•nd  for  the  preservation  of  the  water  for  use  as  required. 

flask  of  about  15  litres  capacity  is  fitted  with  a  rubber 
topper  through  which  pass  two  glass  tubes  leading  to  the 
•ottom  of  the  flask,  and  a  third  short  one  connected 
hrouch  a  soda-lime  tube  with  a  water  pump.  One  of 
' i  longer  tubes  serves  for  the  admission  of  purified  air. 
"he  third  tube,  provided  with  a  pinch-cock,  serves  for 
Jawing  off  the  pure  water  for  use  and  for  sucking  up 
resh  distillate  into  the  flask.— G.  F.  M. 


Arsenates  of  lead.     Tartar  and  Robinson.     Set    VI  i. 


Patents. 

Voter  softening,  purifying  or  filtering  devices.  G.  R. 
Shankland,  Manchester.  Ens.  Pat.  25  73".  Nov.  11, 
1913. 

portable  apparatus  consists  of  two  superimj 
ylindrical  vessels,  the  upper  one  containing  a  layer  of 
rtificial  zeolites  or  other  filtering  material  through  "which 
tor  Hows  into  the  lower  vessel.  Or.  the 
Itering  material  may  be  contained  in  a  vessel  situated 
etween  hte  other  two.  and  when  not  in  use.  the  upper  and 
uddle  vessels  may  be  pacfied  into  the  lower  and  enclosed 
v  a  lid.— W.  P.  S. 


Water;     Method   uf  tofu  ning         ,    G     i      Baile]    Mid 

I!.     A.      Hatch.       \ 

\"  •  lee,   Cal,     i    •      r        [,108  :,li  191 1 

date  of  appl  .  June  15,  \'.<\l. 
Sol  dd   rollers,  |  |e   f,,r  ,|„. 

softening  of  water,  are  tmmi  ra  .1  in  the  water  and  ,  . 

to    rotate    mm. 

abraded  partiolee  mix  m -it ti  the  water.     \\ .  p.  s. 

Sterilising   bottles,     Method   oj   -  E,    C    R.    V 

London.  From  The  Zahm  Manufacturing  Co.,  Buffalo, 
N.Y..  U.S.A.  Eng.  Pat.  9630,  April  In.  191  I. 
The  bottles  are  carried  on  an  endless  band  through  a 
conduit  containing  heated  air.  then  immersed  in  watei 
h.ated  to  140'  F.  (till  C.)  and  tilled  with  the  same,  next 
emptied  and  carried  through  a  conduit  containing  cold 
air,  and  finally  discharged  from  the  hand.  Th,  air  cm  rent 
forced  through  the  cooling  conduit  is  led  through  a  narrow 
chamber  in  the  hot  water  vessel  and  thence  into  the  hot 
air  conduit. — W.  P.  S. 

Solidified   oil  [Inseclifuge]   and  process   of  making  *a„,.. 
('.   Ellis.  Assignor  to  Ellis-Foster  Co.,  N..J.     U.S.   Pal 
1,109.1  lit.  Sept.  i.  1914  :  date  of  appl.,  March  29,  1910. 
As  insectifugal  composition  consists  of  a  mixture  of  pine 
oil,   naphthalene,   a   small   quantity   of   sodium 
and  a  non-volatile  oil.  heated   together  at   aboi 
to  form  a  clear  and  transparent  cake,      \\.  P.  S. 

Nitrogenous  bases  from  tar  or  tar  oils  ;  Process  for  increasing 

the  fungicidal   and    insecticidal   properties   of  the . 

client.    I'alu-.    Florsheim    Dr.    H.    Noerdlinger.     G 
Pat.   276,685,   July   2,    1913.     Addition   to   Gar.    Pat. 
267,848  (see  this  .1  .  1913,  179). 

The  bases  are  heated  with  sodium  or  potassium  in  pre* 
of  an  alcohol.      Example  ;    6*0  kilos,  of  coal  tar  bases  are 
mixed  with  180  kdos.  of  sodium,  and  700  kilos,  of  absolute 
alcohol  is  added  at  such  a  rate  that  a  brisk  reaction  t 
place  :    when   the   addition   is   complete,   the   mixture   is 

heated  undera  reflux  condenser  till  all  t  he  sodi is  dissolved 

and  is  then  treated  with  water  :   45 — 60  kilos,  of  bases  of 
increased  insecticidal  powers  are  obtained.     Olhi 
such  as  those  obtained  in  the  dry  distillation  of  molasses, 
may  be  treated  similarly. — T.  F.  B. 

H'"/.r  .-    Process  of  softening .     H.   Ley,  Assignor  to 

Verein.  Seidenfarbereien  ( '.  A.  Langenbeck.  and  1.  P. 
Lohe.  Elberfeld,  Germany.  U.S.  Pat.  1,109,849, 
Sept.  8,  1914.     Date  of  appl..  Nov.  24.  1913. 

SEEFr.  Pat.  463,044  of  1913  :   this  J.,  1914.  331.— T.  F.  B 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Drugs  and  pr< jxjrations  derived  therefrom  :    Comparison  of 
the  methods   used  in   the   carious  Pharmacopoeias  for  the 

determination    of    the    active    principles    of    ]*>tent . 

H.    Dichgans,    Inaug.    Dissert.,    Berne.     Reviewed    bv 
H.  Herissey.     J.  Pharm,  Chim.,  1914.  10,  23S-  243. 
The  methods  compared  are  those  of  the  Pharmacol" 
of    Austria.    Belgium.    Great    Britain,    Denmark.    Spain. 
France,     Germany.     Holland.     Hungary.     Italy.     .Tapan, 
Norway,  Sweden,  Russia.  Servia,  and  the  1'nit 
The  processes  were  tested  with  regard  to  their  cheapness. 
rapidity,     and     precision.     Nux     vomica.     The     Keller 
Fromme  method  is  recommended  for  the  drug.     7  ."ill  k'tm-. 
of  the  fairly   fine   powder  are   macerated   with   50  grms. 
of  ether.  Jo  grms.  of  chloroofrm  and  5  grms.  of  ammonia 
for  30  mins^  with   frequent   shaking.     50   grms.   of   the 
liquid   are   filtered   through   a   double    filter,   evaporated, 
and  the  residue  treated  with  2  grms.  of  chloroform.  20  c.c. 
of  ether  and  20  c.c.  of  water.     After  the  addition  of  5  c.c. 
of  N   10  hydrochloric  acid  to  the  solution,  the  exo  - 
titrated   using    iodeosin    as   indicator.     1    c.c.    of   acid   is 
equivalent  to  O0364  grm.  of  alkaloid.     For  the  extract. 

D  3 
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1-25  grms.  are  heated  on  the  water  bath  for  a  short  time 
with  10  c.c.  of  water.  After  cooling  50  grms.  of  ether, 
25  grms.  of  chloroform  and  3  grms.  of  ammonia  are 
added  and  the  whole  shaken  vigorously  for  15  mins. 
60  grms.  are  filtered  off,  evaporated,  and  the  residue 
dissolved  in  10  c.c.  of  chloroform  and  titrated  after  the 
addition  of  10  c.c.  of  N  /10  hydrochloric  acid,  20  c.c.  of 
ether  and  20  c.c.  of  water.  Ipecacuanha  root.-— 6  grms.  of 
the  fine  powder  are  shaken  occasionally  during  30  mins. 
with  90  grms.  of  ether  and  5  grms.  of  10%  ammoniated 
alcohol.  75  grms.  are  filtered  through  absorbent  cotton 
wool,  evaporated,  and  the  residue  dissolved  in  5  c.c.  of 
absolute  alcohol  and  treated  with  20  c.c.  of  ether  and 
10  c.c.  of  water.  The  alkaloids  are  titrated  with  A'  /10 
acid  using  hematoxylin  as  indicator,  adding  about  30  c.c. 
of  water  during  the  titration,  and  vigorously  shaking 
after  the  addition  of  each  portion  of  the  acid.  1  c.c.  of 
acid  corresponds  to  0-0241  grm.  of  total  alkaloid.  Or  the 
same  weight  of  drug  may  be  treated  as  above  with  120  grms. 
of  ether,  and  100  grms.  filtered  off  and  shaken  out  with 
20,  10  and  10  c.c.  of  1%  hydrochloric  acid.  The  acid 
extract  is  made  alkaline  with  ammonia,  shaken  out  with 
20,  10,  and  10  c.c.  of  ether,  which  is  filtered,  and  evaporated 
to  constant  weight.  For  the  tincture  the  method  of  the 
Hungarian  Pharmacopoeia  is  recommended.  Aconite  root. — 
The  best  results  are  obtained  by  the  Keller  gravimetric 
method  (this  J.,  1895,  773)  or  the  volumetric  methods 
of  the  Russian  and  Swiss  Pharmacopoeias.  The  processes 
of  the  French,  Russian  and  Swiss  Pharmacopoeias  are 
recommended  for  the  tincture.  Pomegranate  bark. — 7  grms. 
of  the  moderately  fine  air-dry  powder  are  shaken  vigorously 
with  70  grms.  of  ether,  5  grms.  of  15%  sodium  hydroxide 
solution  added  and  the  whole  shaken  occasionally  during 
half  an  hour.  The  ether  solution  is  filtered  through 
absorbent  cotton  and  allowed  to  stand  after  shaking  with 
5 — 10  grms.  of  water  50  grms.  of  the  clear  ethereal 
liquid  are  extracted  first  with  5  c.c.  of  A/10  hydrochloric 
acid  mixed  with  5  c.c.  of  water,  and  then  twice  with 
10  c.c.  of  water.  The  excess  of  acid  is  titrated  after  the 
addition  of  10  c.c.  of  ether  and  iodeosin  as  indicator, 
1  c.c.  of  acid  corresponding  to  0T0475  grm.  of  total 
alkaloid.  For  the  gravimetric  process  the  same  quantities 
are  used,  but  the  ethereal  solution  is  shaken  out  with 
20,  10,  and  10  c.c.  of  1%  hydrochloric  acid.  The  com- 
bined acid  extracts  are  made  strongly  alkaline  by  the 
addition  of  sodium  carbonate  and  shaken  out  with  20, 
10,  and  10  c.c.  of  chloroform.  The  latter  solution  is 
filtered  into  a  tared  flask,  evaporated  after  the  addition 
of  5  drops  of  hydrochloric  acid,  and  the  residue  dried  at 
70° — 80°  C.  184  pts.  of  the  hydrochlorides  are  equivalent 
to  147-5  pts.  of  the  alkaloids.  The  volumetric  processes 
of  the  Swiss  Pharmacopoeia  are  recommended  for  bella- 
donna and  henbane  leaves  and  their  preparations.  Ethyl 
orange  is  a  suitable  indicator  for  the  titration  of  hydrastine 
in  hydrastis  root.  7  grms.  of  the  fluid  extract  of  the  latter 
are  warmed  in  a  current  of  air  till  the  weight  is  reduced 
to  6  grms.  After  cooling  1  grm.  of  12-5%  hjdrochloric 
acid  is  added  and  the  whole  made  up  to  14  grins,  with 
water.  This  is  shaken  with  0-5  grm.  of  talc  and  10  grms. 
of  the  liquid  filtered  off.  The  latter  is  then  shaken  for  a 
few  minutes  with  4  grms.  of  10%  ammonia  and  75  grms. 
of  ether.  The  ethereal  liquid  is  cleared  by  the  addition 
of  1-5  grms.  of  gum  tragacanth,  and  60  grms.  filtered  into 
a  tared  flask,  evaporated  to  dryness,  and  the  residue 
evaporated  three  times  with  5  c.c.  of  ether.  It  may  be 
warmed  with  10  c.c.  of  A'/IO  hydrochloric  acid  and  the 
excess  titrated  with  alkali  using  ethyl  orange  as  indicator. 

— F.  Shdn. 

Papaver     orientate  ;     Subsidiary     alkaloids     of .     J. 

Gadamer.    Arch.    Pharm.,    1914,    252,    274-280.     (See 
also  this  J.,  1914,  885). 

Thebaine  and  isothebaine  are  accompanied  in  Papaver 
orientate  by  exceedingly  small  amounts  of  at  least  two 
non-phenolic  and  at  least  three  phenolic  alkaloids.  The 
non-phenolic  alkaloids  consist  of  protopinc,  m.  pt. 
204° — 205°  C,  and  an  amorphous  alkaloid  very  soluble 
in  organic  solvents,  whilst  the  phenolic  alkaloids  consist 
of  a  new  alkaloid,  glaucidine,  rn.  pt.  about  238° — 239°  C, 
[a]n  about  +47  to  +54°,  giving  colour  reactions  similar  to, 


and  apparently  closely  related  to  glaucine,  and  a  mixture   : 
of  amorphous  alkaloids  too  small  in  amount  to  separate 
and  characterise. — T.  C. 

Phubarb    root;     A    Chinese .     L.     Rosenthaler    and 

K.  Kiene.  Ber.  Dents.  Pharm.  Ges.,  1914,  24, 
234—243. 

A  new  kind  of  rhubarb  root  has  recently  appeared, 
purporting  to  come  from  China.  Anatomical  and  chemical 
examination  show  only  slight  differences,  such  as  might  be 
produced  by  differences  of  climate  and  soil,  between  this 
root  and  European  rhaponticum  root. — F.  Shdn. 

Green  plants;  Constituents  of .  II.  Volatile  constituents 

of  hornbeam  leaves.  T.  Curtius  and  H.  Frauzen. 
Annalen,  1914,  401,  93—130.  (See  also  this  J.,  1912, 
706,  958.) 

1500  kilos,  of  hornbeam  leaves  were  distilled  in  steam  in 
portions  of  15  kilos.,  the  distillate  made  alkaline  with 
baryta  water  and  redistilled  to  remove  barium  salts 
of  volatile  acids.  The  distillate  was  then  treated  with 
freshly  precipitated  silver  oxide  and  the  silver  salts 
of  the  acids  thus  produced  from  the  aldehydes  present  were 
subsequently  converted  into  the  barium  salts  and 
separated  from  unchanged  alcohols  and  ketones  by  again 
distilling.  The  following  substances  were  isolated  and 
identified  : — formic,  acetic  and  hexylenic  acids  with  ono 
or  more  higher  homologues  of  the  latter,  acetaldehyde, 
n-butylaldehyde,  valerylaldehyde,  a/3-hexylenealdehydo 
with  several  higher  homologues,  butylene,  pentylcne  and 
hexylene  alcohols,  and  an  alcohol  of  the  formula,  C8H140, 
with  one  or  more  higher  alcohols.  The  method  previously 
used  by  the  authors  to  detect  the  presence  of  formaldehyde 
in  hornbeam  leaves  (oxidation  of  the  volatile  aldehydes 
with  moist  silver  oxide  and  subsequent  identification  of 
formic  acid,  see  this  J.,  1912,  706)  has  been  proved  to  be 
fallacious,  as  methyl  alcohol  is  also  oxidised  to  formic  acid 
under  similar  conditions. — T.  C. 

Flowers  of  Matricaria  Chamomilla  ;    Constituents  of . 

F.  B.  Power  and  H.  Browning,  jun.  Chem.  Soc.  Trans., 

1914,  105,  2280—2291. 
22-23  kilos,  of  the  ground  flowers  of  Matricaria  Chamomilla 
Linne  (German  chamomile)  were  completely  extracted 
with  hot  alcohol,  the  alcoholic  solution  concentrated  tc 
a  soft  extract  and  then  distilled  in  steam.  23  grms.  oi 
a  deep  blue  essential  oil  distilling  over  a  wide  range  oi 
temperature,  together  with  an  aqueous  extract  and  ai 
oily  resin  were  thus  obtained,  and  were  separately  examined 
The  following  substances  were  isolated  and  identified  :— 
salicylic  acid;  an  acid,  probably  C8Hjj02,  apigenin 
C15H,0O5,  and  a  glucoside  of  apigenin  which  could  nol 
be  obtained  crystalline ;  umbelliferone  methyl  ether 
C,0HsO3,  and  a  crystalline  substance,  m.  pt.  237° — 239°  C. 
which  was  apparently  a  mixture  of  umbelliferone  and  : 
dihvdroxycoumarin ;  choline;  triacontane  ;  a  phytostero! 
C,7H160,  a  phytosterol  glucoside,  C^H^O,;  palmitic 
stearic,  cerotic,  oleic,  linolic  and  volatile  fatty  acid' 
together  with  a  sugar  yielding  d-phenylglucosazone 
There  .are  considerable  differences  between  (he  con 
stituents  of  German  chamomile  and  Roman  or  Englisl 
chamomile,  Anthemis  nobilis  (see  this  J.,  1914,  885). — T.  C 

Cotton-root     bark     [Gossypium     herbaceum] ;       Chemico 

examination  of .     F.  B.  Power  and  H.  Browning 

jun.  Pharm.  J.,  1914,  93,  420—423. 
A  concentrated  alcoholic  extract  of  cotton-root  bar 
distilled  in  steam  yielded  a  very  small  amount  of  essentia 
oil.  which  gave  the  furfural  colour  reaction  and  deposit!- 
crystals  of  acetovanillone,  m.  pt.  112° — 114°  C.  Th 
aqueous  liquid  from  the  steam  distillation  and  the  resi 
insoluble  in  water  were  examined  separately.  The  follow 
ing  substances  were  isolated  and  identified  : — a  phenoli 
acid,  in.  pt.  196°— 199°  C,  probably  2.3-dihydroxj 
benzoic  acid,  salicylic  acid,  a  new  phenolic  sul 
C9H10O3,  m.  pt.  258°— 260°  C,  giving  an  acetyl  derivatn 
of  m.  pt.  152°  C,  a  new  yellow  phenolic,  substance,  CI(HigO 
m.  pt.  210° — 212°  C,  giving  an  acetyl  derivative  of  m.  p 
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147* - U'.i  '•'..  bctaine,  a  fatty  alcohol,  CwH4,0,  m.  pt. 

77-5° — 78-.VC.  a  phytostorol,  a  small  amount  of  hydro- 

carbon  probably  triacontano,  eeryl  alcohol,  a  mixture  "( 
ids,  chiefly  oleic  nnd  palmitic  acids,  and  a  con 
■  quantity  of  sugar,  yielding  d-phenylglucosazonc. 

The  bark  contains  no  tannin  and  no  alkaloid.— T.  C. 

Cholin.  physiologically  aci  itivex  of . 

A.  ,1.    Ewins.     Biochem.  J.,   1914,  S.  I      (Sec 

also  this  J.,  1914,  tilU.) 

For    purposes    of    comparison    with    natural    mu 

Imanila  muscarin,  the-  author  prepared  eighteen 
dcriv.it  ves  of  cholin,  of  which  the  following  are 
new  :— formylcholin,  HO-N(CB  \>  M  CH  OOCH,  oholin 
Iher,  HO-N(CH,),-C'H,CH.O-t',U7,  ohoUn  ether, 
i  'HjIjCHjCHj]./), trimethi  I  .  cyano-  (and amino-) 
•thylammonium  hydroxide,  IH  i  Null ,)'  ,-t'll  .I'll  ,-CN  and 
HO-N(CH,),-CHiCH,-NH1,  dimethyl  oxazoUuin  hydroxide, 

HO-N(CH,)t-CH,CH,-OC'Ht,  and  formocholin  methyl, 
ethyl,  propyl  and  butyl  ethers,  HON(CH,)3CH.OR. 
All  the  bases  prepared  Bhowed  considerable  physiological 
activity,  those  approaching  most  marly  to  muscarin  being 
oholin  ethvl  ether,  cholin  nitric  acid  eater,  and  trimethyl- 
J-aminoethylamnionium  hydroxide.  The  curare-like 
action  of  all  these  is  however  more  pronounced  than  in 
the  case  of  natural  muscarin.  The  ethers  of  formocholin 
exert  a  physiological  action  similar  to,  but  less  powerful 
than  that  of  the  corresponding  cholin  ethers.  The  pre- 
paration and  properties  of  the  new  compounds  are 
described.— J.  H.  L. 

Geranium  oil;    Production  of .     1).  R.  Mason.   Amer. 

Perfumer  and  Essent.  Oil  Rev..  1914,  9,  192.  (See  this 
J..  1913,  1127.) 

The  geranium  rosat  was  taken  from  South  Africa  to 
Franco  about  1G90.  It  was  first  cultivated  for  the  oil 
at  Grasse  in  1847  and  taken  to  Algeria  in  the  following 
Although  the  French  oil  is  superior,  it  can  be 
produced  more  economically  in  Algeria,  as  the  rosat  has 
to  be  planted  annually  in  France.  It  should  be  possible 
to  grow  it  in  Southern  California  in  localities  not  subject 
to  severe  frost.  Cuttings  packed  for  shipment  can  be 
obtained  at  Algiers  at  about  12s.  to  10s.  per  1000. — F.  Shdn" 

Bemoterpenes  ;   £xj>erimenU  on  the  synthesis  of  the • 

Part  I.  Derivatives  of  benzonor-p-menthane.  F.  W- 
Kay  and  A.  Morton.  Chem.  Soc.  Trans.,  1914.  105> 
1565—1583. 

The  term  "  bonzoterpene "  is  used  to  describe  those 
aromatic,  terpene-likc  substances  which  contain  a  benzene 
nucleus  condensed  to  the  normal  monocyclic  terpene 
skeleton  such  as  is  present  in  dipentene,  for  example. 
The  benzoterpenes  form  a  connecting  link  between 
naphthalene  and    the    sesquiterpenes,  benzo-p-menthane, 

C|n4<.   .  *       3       .    2'    for   example    bearing    the   same 
XH(C,H7) .  CHa  ' 

relation  to  o-selinene  (this  J..  1913,  107)  as  p-cymene  does 
to  the  monocytic  terpenes  in  general.  The  preparation 
^f  a  number  of  derivatives  of  benzonor-p-menthane, 

C 

\-     I        =>-rl; 

CH 
CH 

■      I  " 

i  described.  Tetrahydro-a-naphthoic  acid,  obtained  bv 
"educing  a-naphthoic  acid  with  sodium  in  boiling  alcoholic 
solution  was  treated  with  phosphorus  pentachloride  and 
:hcn  with  bromine  and  the  resulting  a-bromo-acid  eon- 
•rtcd  into  its  ethyl  ester.  The  latter  was  boiled  with 
Uethylaniline.  whereby  hydrogen  bromide  was  eliminated 
•nd  [a  good  yield  of  "ethyl  A^dihvdro-a-naphthoate 
'btained.     This  was  treated  with  an  ethereal  solution  of    I 


magnesium     methyl     iodide    and    gave    a    good    yield    of 

io-A*-nor-p-menthen-10-ol,  a  arytulline  tolid.ni 
101° — 102u    C,    having    ■    peculiar     penetrating    odour 
mbling  thai   of  naphthalene.     When  with 

potamrinm    pyrosulphat*     it    loeea     > 
verted    into    i"  nzo  •  >]  p  menthadiene,    an    oil, 

which   distils   al    26  ■  -,,,„.   and   i 

pronounoed  odour  re  i  mblin     thai     (petrol  urn.     Ktln  I 
tetrahydro-a-naphthoate   when    left    in   oontacl    with 
ethereal  solution  of  magnesium  methyl  iodide  is  gradually 
onverted    into    ben  &    ,.,\ 

having  a  cam  pi  ..dour,   whi  it    166    C. 

at   30   mm.,    and   when   digested    with    potassium 
sulphate  loses  water,  with  formation  of  bei  nor- 

p-menthene,  b.  pt.  259      261    C.  at  746  nun.,  which 
,i   pronounoed  odour  recalling  that  of  cedrene,     Benzo- 
A"i* -nor./i-nienth.'i,  ■.   b.    pi     246       -'17    C,  at    741    turn., 
was     obtained     by     reduction      ,,f      benzo-  .'. '  '■'  "  -nor-//- 
menthadiene  w  ith  sodium  and  alcohol. — A.  S. 

Catechol  ;  Compounds  of with  alkali  salts  nf  carfarylir 

acids.     R.    F.   Weinland  and  W.    Denzel.     Bei ,   1914, 
47,2244—2252. 

Catechol  forms  with  the  alkali  salts  of  organic  acids 
additive  compounds,  of  which  thoso  with  tho  formates 
acetates,  succinates  and  salicylates  of  sodium  and  potas- 
sium have  been  prepared  and  isolated  in  crystalline  form. 
They  were  obtained  directly  from  tho  aqueous  or  alcoholic 
solutions  of  their  components.  A  number  of  differ-:,! 
compounds  were  produced  from  the  same  alkali  salt,  as  for 
example 

a.COONa+C,H4(0H)1+H,0  i  H.COONa+2CtH4(OH).; 
COOK.CH  ,.CH,.COOK+3CtH4(OH),H  t   dl,0  ;  and 

COOK.CH2.CH2.COOK-f5C(;H1i<iHi  II  o.  Only  one 
salicylate  compound  was  (prepared  ;  it  contained  1  mol.  of 
each  component  and  1  mol.  HjO. — G.  F.  M. 

Diaceiates     and    glycols  ;     Preparation     of from    di- 

bromides.       E.    6.    Bainbridge.      Chem.    So©.    Trans., 
1914,  105,  2291—2302. 

Ethylene  dibromide  and  trimethyleno  dibromide  when 
heatod  with  potassium  or  silver  acetates  and  glacial  at 
acid  give  the  corresponding  glycol  diaeetates;  propylene 
dibromide  similarly  treated  gives  a  mixtui  glycol 

diacetate  and  an  unsaturated  bromide.  CH3CH:CHBr, 
with  elimination  of  hydrobromic  acid,  whilst  wo-butylene 
dibromide  gives  an  unsaturated  bromide  and  no  diacetate. 
The  diaeetates  of  ethylene-,  trimethylene-,  propylene-, 
a-y-butylene-  and  u-butylene-glycols  give  good  yields  of 
the  corresponding  glycol  on  boiling  with  an  eqnimoleenlar 
quantity  of  sodium  ethoxide  in  alcohol,  distilling  off  t  In- 
solvent, saturating  the  residue,  with  carbon  dioxide,  then 
boiling  with  2  molecular  proportions  of  water  and  fraction, 
ally  distilling.  Ethylene-  and  trimethylene-glycol  di- 
aeetates are  catalytically  hydrolyserl  by  boiling  with  very 
small  amounts  of  sodium  ethoxide  in  alcoholic  solution 
and  also  by  boiling  with  alcoholic  sodium  hydroxide,  the 
vield  being  however  adversely  affected  by  presence  of 
water.— T.  C. 

Partial    pressures    of   liquid    mixtures;    Bapid    laboratory 

method  of  measuring  the .     M.  A.  Rosanoff.  C.  W. 

Bacon,  and  R.  H.  White.  J.  Amer.  Chom.  Soc,  1914, 
36,  1803—1825. 
The  liquid  is  fractionally  distilled  in  such  a  way  as  to 
avoid  reflux  condensation  and  then  the  composition  and 
weight  of  each  fraction  is  determined  and  the  composition 
of  the  successive  added  distillates  plotted  against  their 
weights,  so  as  to  obtain  by  extrapolation,  the  composition 
of  the  distillate  when  its  weight  is  zero  (that  is.  of  the 
first  trace  of  vapour  given  off  by  the  liquid).  The  dis- 
tdlation  is  effected  by  an  electric  heater  which  is  im- 
mersed in  the  liquid  in  a  jacketed  vessel  supported  in  a 
constant-temperature  bath.  The  vapour  passes  downwards 
through  the  jacket  to  a  condenser,  and  thence  to  a  receiver 
having  compartments  for  the  collection  of  consecutive 
fractions.  The  distillates  are  analysed  by  determination  of 
the  refractive  index  or,  for  ternary  mixtures,  by  Schnlze's 
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method  (J.  Amer.  Chein.  Soc,  1914.  36,  498).  Results 
and  ourvcs  are  given  for  mixtures  of  carbon  bisulphide 
and  carbon  tetrachloride,  chloroform  and  toluene,  acetone 
and  toluene,  and  ethyl  iodide  and  ethyl  acetate. — F.  Sodn. 

Para-oxyarylarsinic  acids,   nitro-oxyarylarsinic   acids,   and 
3.3'-diamino-4.i'-dioxyarsenobenzene ;      Applications     to 

suspend  patents  for .     Illus.  Off.  Journal  (Patents), 

Sept.  9  and  Oct.  21,  1914. 
Mr.  H.  S.  Wellcome  has  been  granted  a  licence  under  the 
Patents,  Designs,  and  Trade  Marks  (Temporary  Rules 
Acts),  1914,  to  work  patents  for  the  manufacture  of  the 
above  arsenic  compounds  (Meister,  Lucius,  und  Briining. 
Eng.  Pats.  13,485  of  1910,  5595  of  1911,  and  7865  of  1912  ; 
see  this  J.,  1911,  155,  768  ;  1912,  900). 

Synthetic  drugs,  new  remedies,  photographic  developers,  etc.  ; 

Index  list  of  trade  names  of .     Compiled  chiefly  from 

The  Extra  Pharmacopoeia,  W.  H.  Martindale  and  W.  W. 
Westcott,  15th  Ed.,  1912  ;  Die  Arzneimitlel-Synthese, 
S.  Frankel,  III.  Aufl.,  1912  ;  Synthetic  Drugs  or  Medicinal 
Products,  V.  Coblentz,  in  Thorpe's  Diet,  of  Appl.  Chem  , 
1913,  Vol.  V.,  357—380;  and  Merck's  Index,  III. 
Aufl.,  1910. 

The  following  is  a  supplement  to    the    list    published   in 

this  Journal,  1900,  pages  1131  to  1138. 
Abanone. — Magnesium  phosphotartrate. 

Acetomorphine. — Diacetvlmorphine, 
C17H17N03(C2H30)2. 

Acetopyrin. — Antipyrine  acetylsalicylate, 

C11H12N20,C2H3O.OC6H4.COOH. 

Acetosal.—  Acetylsalicylic  acid,  C2H30.0C6H4.C02H. 

Acetozone. — Mixture  of  equal  parts  of  acetyl-benzoyl 
peroxide,  C0H5CO.O.O.C2H3O,  and  kieselguhr. 

Acetysal.     See  acetosal. 

Acidol. — Betaine  hydrochloride,  C5HUN02,HC1. 

Acitrin. — 2-Phenvlquinoline-4-carboxylic  acid  ethyl 
ester,  C9H5N(C6H5")C02C2H5. 

Acopyrin.     See  acetopyrin. 

Adalin. — Bromodiethylacetylurea, 

(C2H5)2CBr.CO.NH.CO.NH2. 

Adamon. — Dibromodihvdrocinnamie  acid  bornvl  ester, 
C6Hs(CHBr)2CO2CI0Hl7.  * 

Adigan. — Digitalis  preparation  containing  all  the  active 
principles  except  digitonin,  this  having  been  removed  by 
precipitation  with  cholesterol  in  alcoholic  solution. 

Adrenal. — Crystalline  base  from  the  suprarenal  gland. 

Adrenaline. — o-Dihydroxyphcnylmethylaminomethyl- 
carbinol  hydrochloride, 

(HO)2C6H3.CH(OH).CH2.NH(CH3),HCI. 

Adreucaine.     See  eudrenine. 

Afridol. — Sodium  salt  of  hydroxyniercury-o-toluic  acid, 

CH3.C6H3(C02Na)HgOH. 

Agnin. — Adeps  lana;  or  purified  wool  fat. 

Agnolin.     See  agnin. 

Agobilin. — Strontium  cholate  mixed  with  small  quanti- 
ties of  strontium  salicylate  and  diacetylphenolphthalein. 

Agurin. — Addition  product  of  theobromine-sodium  and 
sodium  acetate,  C7H7N402Na,C2H302Na. 

Albargin. — Gelatose-silver  (15%  Ag). 

Aldoform. — A   formaldehyde    preparation. 

Aleudrin. — Carbamic  acid  ester  of  aa-dichloroisopropvl 
alcohol,  (CH2Cl)2.CH.O.CO.NH2. 

Alformin. — 16%  solution  of   basic  aluminium  formate, 

Al2(OH)2(HC02),. 

Alginoid  iron.     See  algiron. 

Algiron. — Iron  compound  of  alginic  acid  (from  sea- 
weed) ;  contains  1 1  %  Fe. 

Allmalein. — Condensation  product  of  ha;niatoxvliu  and 
formaldehyde,  CH20,(CleH1205),  :  CH2. 

Allosan.— Santalylallophanate,NH2.CO.NH.C02.C15H2S. 

Alphogen  —  Succinyl  peroxide,  (C00H.CH2.C'H2.C0)202. 

Alphozone.     See  alphogen. 


Althein. —  Asparagiii,  C. 

Alypin. — Benzoy!-1.3-tetramethyidiaminoethyl-2-iso 
propyl  alcohol  hydrochloride, 

C6H5CO.O(C2H5)C[CH2.N(CH3)2]2,HCl. 
Amarin. — Triphenyldihydroglyoxaline, 
CCH5.C.NH>CHCH 
<'6H5.C.Nrr  6    6 

Amenyl. — Methylhydrastimide  hydrochloride, 

CH202 :  C6H2(C0)2N(CH3),HC1. 
Amidopyrin. — Dimethylamiuoantipyrine, 

C11H]1N!O.N(CH1)!. 
Amphoiropin. — Hexamethylenetetramine  camphorate, 

(CsH^N.^CgH^COOH),. 
Amylarine. — Isoarnyltrimethylammouiuin   hydroxide, 

C5Hu(CH3)3N.OH. 
Ancesthesin. — Ethyl  ester  of  />-amiuobenzoic  acid. 

NHs.e6H4.COaC2H5. 
Ancesthone.     See  an.esthesin. 
Analutos. — See  kalmopj-rin. 
Angioneurosin. — Nitroglycerin,  C3H5(O.N02)3. 
Anisotheobromine. — Addition   product   of   theobromine- 
sodium  and  sodium  anisate, 

C7H7N402Na,C6H4(0CH3)C02Na. 

Anogon. — Mercury  salt  of  2.6-di-iodophenol-4-sulphouic 
acid,  C0H2I..(OHg)(S03Hg). 

A  ntacedin. — Calcium  saceharate. 

Anthrasol. — Coal  tar  distillate  having  colour  and  con- 
sistence of  olive  oil. 

Antiarthrin. — Condensation  product  of  saligenin  aud 
tannin,  probably  the  hydroxybenzyl  ester  of  tannic  acid 

Antileprol. — Purified  chaulmoogra  oil. 

A  ntiluetin. — Potassium-ammonium  antimonyltartrate 
[SbO(C1H406)2KNH4]2H20. 

Antiperiostin. — Mercury  iodocantharidate, 

C8H11I0(C00)2Hg. 

Antipyuninam. — "Neutral"'  sodium  tetraborate,  pre 
pared  by  fusing  together  borax  and  boric  acid. 

Antisderosine. — Mixed  inorganic  salts  of  normal  blood. 

A ntodin.— Phenyl  ether  of  glycerol,  C3H5(0H)20.C,H; 

Aperitol—  Mixture  of  equal  parts  of  isovaleryl-  am 
acetyl-phenolphthalein. 

Aponal. — Amyl  carbamate,  NH^COOCsHj!. 

Appallagin.— ^Mercury  compound  of  nosophen  (tetra 
iodophenolphthalcin). 

Apyron. — Lithium  acetylsalicylate,  C2H3O.OC6H4.C'OjL 

Archibromin. — Monobromoisovalerylglycolylurea. 
CH2(OH).CO.NH.CO.NH.CO.C4HsBr. 

Archiodin. — Monoiodoisovalerylglycolylurea. 

Argaliin. — Combination  of  albumin-silver  and  hex; 
methylenetetramine  ( 10%Ag). 

Argnfermcnt. — Colloidal  silver. 

Argyrol.— Slver-vitellin  (20—30%  Ag). 

Argulan. — Mercury  compound  of  dimethylpheny 
pyrazo.lonesulphamine,  CI1Hi1N2O.NH.S03HgOH. 

Arhiol. — Santalol,  C15H210. 

Arhoin. — Addition  product  of  diphenylaminc  and  etnv 
thymyl-benzoate,  (C6H5)2NH,C10H13.C6H4.C02Ci,HJ 

Aristochin.     See  aristoquinine. 

Ari.iloquinine. — Carbonic  ester  of  quinine, 

CO(OC20H23N2O)2. 
Arrhenal. — Sodium  methylarsinate, 

AsO(CH3)(ONa)2,6H20. 
Arsacetin . — Sodium  p-acetylaminophenylarsioate, 

C2H3O.NH.CcH4As0(ONa)(0H),3-4H,0. 
Areacelinqiiinine—  Contains    43%    of    arsacetin    a 
54%  of  quinine. 

Arsalyt—  Bismethylaminotetra-aminoarsenobenzene. 

Arsamin.     See  atoxyl. 

Arson. — Glidin  preparation  containing  silver. 
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l  nnilit  acid. — p-Aininophenylarainic  acid, 

\ll..i    ll,\  0(OH), 

i-yl<t tt<4-'iini!u .     Sec  Balvarsan. 
I  r .'-  r«  /<"/.      .  Dihydroxy phenyl  hminomethylcarbinol 

hloride,  (HO)  <  .  H    '  H(OH)  CH  NH..HC1. 
IstpW.     Sec  asj  phi]. 
.•("/'iVi'i,  Solubtr.     See  kalmopyrin, 

.  —  Aminoacetphenet  idide    acctylsalicylatc, 

-    H,0.<  ,H4.NH.C1HtO.NH,.CtH,O.OC.H4.COOH. 

Isovirro',     Mercury  dimethoxido,  (CH,0),Hg 
■/('».     Antipyrinc  methyl  ethyl  glycollate. 
.'.     Addition   product   of   mercury  salicylate 
in  aminohydroxy  isobutyrate. 
Mercury  s:ilt   of  atoxy], 

(Nll.t', .11,  AaO  (Oii)0),Hg. 

Alophan.  — 2-PhenyIquinoline-  Lcarboxylic  acid, 

■yl. — Sodium  p-aminophenj  larsinate, 

NH..C»at.AsO(OHXONa),xH,0. 

Alrinal. — Atropinesulphuric  acid,  C„H,jO»NS. 

Alyrwyl.    See  asyphil. 

Azuifrnin.  — Acetj  laminoazotoluenc, 

CH1.C4H4.X..C,H3(CH,).XH.(  ,H,0. 

Barbilone. — Sec  veronal. 

Barn!!*.— -Addition  product  "f  theobromine-barium.  and 
■odium  salicylate. 

B<  nzinofi.rm. — Carbon  tetrachloride. 
Bnizainlin. — Methyl  benzoyl  salicylate, 

C,H4(O.CO.C,Hs)COOCH, 

Biogen. — Magnesium  peroxide. 
Biolaclyl. — Preparation  of  lactic  acid  bacilli. 
Bitciniod. — Combination  of  cinchonidinc  hydriodido  and 
bismuth  iodide.  c,,H  ,,N  .( >.HI.l$iI,. 
Bismon. — Colloidal  bismuth. 

Bumutose. — Contains  about  22%  Bi  and  66%  albumin. 
Blankit. — Sodium  hvdrosulphite. 

BUnal. — Carbonic  acid  ester  of  santalol,  CO(OC15H„)2. 
Bornyval. — Bornyl  isovalerate,  C4H,CO.O.CI0H,;. 
Bornycal.   Stir. — Bornyl  isovaleryl  glycollate, 

CiH,(X)OCH1.COOC,JH1,. 

Boroform. — Solution     of     formaldehyde     in     sodium 

-  roboratc. 
Burtalyl. — Sodium  borosalicylate. 
Bororeriin. — Hexa  met  hvlenetet  rani  ine      triborate, 

C6H12X4,3HBOj. 

Bromdgon. — Albumin  preparation  containing  bromine. 
Bromdia,  cryst— jS-Naphthyl  ethyl  ether,  C10H;.O.< '  .U 
Bromctonc. — Tribromo  tertiary  butyl  alcohol, 

CBr3.C(CH3)2OH. 

Brominol. — Brominated  sesame  oil  (33°0  Br). 

Brominoleum.     See  brominol. 

Bromochinol. — Acid  dibromosalicvlate  of  quinine, 
«'„H1,X,()J.-JC6H,Br2(OH)COOH. 

Bromoglidin. — Wheat  gluten  preparation  containing 
10%  Br. 

Bromoglult ». — Vegetable  albumin  preparation  containing 
Br. 

Bromottin. — Brominated  unsaturated  fatty  acids  of 
almond  oil  (20%  Br). 

Bromoprotein.     See  bromogluten. 

Bromotan. — Bromotannin-methylene-urea. 

Bromural. — o-Bromoisovalerylurea, 

C.HsBr.CO.XH.CO.XH,. 

Bropktnin. — Bromoisovalerylphenocoll ;    a    brominated 
Vhenetidine  derivative. 
Bromlol.— Bornyl  bromovalerate,  C4H8Br.COO.C10Hl;. 
Bynin. — Liquid  malt  extract. 
Caeodyliagol. — Guaiacol  cacodvlate. 

iCH3).AsO.O.C,H4(OCH,),H,jO. 
Cajuputol.— Cineol  (eucalyptol).  C„H„0. 
Calctdint. — Calcium  iodide. 


( 'aleinoL—  <  Mi  ium    ii 

Calcusol. — Kib-i  •.  ,-, f   potaasinm    bi 

carbonate    an. I    piperidine-p-sulphamine    bensoate, 

S'l.iMI     '     11/  hum  i     1|,,. \. 

Calonu  l"l.    <  olloidal  calomel. 
Camphoid.     Collodion  substitute;  1    pari  of  pyi 
in   l'ii  parts  each  ..f  camphor  and  absolute  alcohol,  bj 

weight. 

Camphorai. — Camphoric    acid    eater    oi    santalol, 
C,H14 l«(C„H„)r 

Campi  olution  ..f   IS  parts  "f  oamphoric  acid 

methyl  ester  in  85  parts  of  santalol. 

Cattadol.  -  Light  petrc  0-7UO. 

Cowmen.     Soluble  form  of  casein  I    nocoulenl  cs  - 
contains  80%  "f  protein. 

CeHoidin.  —Pyroxylin    purified    I.     -.lotion   in 
and  ether. 

GeHotropin. — Benzoic  ester  ..f  arbntin, 

C,H40C,Hll01.0.C0l    II 
Ceredine. — Special  dry  powdered  \.ast. 
Cerolin. — Solid  extract  of  yeast,  containing 

Cetiacol. — Pyrocateehol  methyl  cetyl  ether, 

C,H4(OCH,)(OC1,H1,). 

Chinaphenin.     See  quinaphenin. 

China phthol.     See  quinaphthol. 

Chineonal.     See  quineonaL 

chiiiinum  U/gotinatum.     See  quinine  lygosinate. 

Chinoform.     See  quinoform. 

Chinosol.     See  quinosol. 

Chloralamid.— Chloral  formamide,  (  'Cl,.'  H(OH).CO.NH, 

Chloretone. — Trichloro        tertiary        butvl        aloohol, 
CCl3.tCH3),C.()ir.!H.(i. 

CMorin.— Dinitforesorcinol.  (NOH)O  :'  ,11       0(NOB 

chbirobrom. — A    solution    of    potassium     bromide     ti. 
chloral  formamide  (i,  and  water  58  parts. 

Chloryl  anaesthetic. — Ethyl  chloride. 

Chromnform. — Combination     of     methvlhcxamcthylene- 
tetramine  and  dichromic  acid,  (C,HItN4CH,),Cr,0j. 

Chryso/orm. — Dibromodi-iodohexamethylenetetramine, 
C,H,Br2I.X4. 

Cibrola. — Preparation  of  milk   and   glycerophosphates. 

Cicatricial:. — A    solution    containing    thiosinamin.  .    L'o. 
antipyrine  33.  and  eucaine  lactate  0-65  part  per  100. 

Citariii. — Sodium    anhydromethvlenccitratc, 

U<-C0  -;>cu<-CH1.COONa 

Citrocoll. — Xeutral  aminophenacctin  citrate. 
Oocaethylin. — Ethyl  ester  of  benzoylecgonine, 

C4^5C0.C,H,,N0.C00C,H, 

Codconal — Mixture   of    1    part    of    medinal    and    2    •  •! 
codeine- veronal. 

Colalin.— Cholalie  acid.  Cfitfi^Bifi. 
Coryfin. — Menthyl  ethyl  give.. 

CH,0(CltH1,).COOC1Hs. 

Coxpyrin.     See  acetosal. 

frrxr'gol.— Mercury-potassium    salt    of    cresolsulphome 
acid. 

Oesoskrtf.— Acid    ortho-oxalic    ester    of    m-cresol, 

CH3.C4H4D.C((iH  |rl    OH  .  <"  tH4(CH3). 
Cryogenin. — m-Benzaminosemicarbazide, 

XHJ'O.r.H.XH.XH.iuNII, 
Cupferron. — Ammonium    compound    of    nitrosophcnjl- 
hydroxy lamine. 
'  Cupr'atin. — Copper  albuminate. 
Cupri-asepiol. — Copper  w-phenolsulphonate, 
(HO.C^4.SOJ),Ou. 

Cupricin— Cuprous  cyanide. 
CuprocitroL— Copper  citrate,  2Cu.C4H407.oH,U. 
Cuprol— Compound  of  nucleinic  acid  and  copper. 
C«#yW.— Soluble  copper  citrate. 
Cycloform.— Isobutvl    ester    of    p-anunobenzoic 
C.H4(XH.)C0t.)C4H, 

Cypridol— Mercuric  iodide  (1°0)  in  sterilised  oil. 
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Cydamin.     See  hexamine. 

Cystogen.     See  hexamine. 

Cystopurin. — Addition  product  of  hexamethvlenetetr- 
aniine  and  sodium  acetate,  C6H12N4,2C2H302Na,6H20. 

Deba.     See  veronal. 

Dentalone. — Solution  of  chloretone  in  essential  oils. 

Dermogen.     See  ektogen. 

Desalgin. — "  Colloidal  chloroform  "  :  an  albuminous 
substance  combined  with  about  25°0  CHC13. 

Dial-Ciba. — Diallylbarbituric   acid, 

(C3H5)X'<^^|g>C0. 

Diaspirin. — Succinylsalicylic   acid, 

(CH,.COO)2(C6H4COOH)2. 

Digipolenc. — Preparation  containing  the  whole  of  the 
glueosides  of  digitalis  leaves. 

Dioform. — Acetylene  dichloride,  CHC1 :  CHC1. 

Diogen. — Sodium  salt  of  aminonaphtholdisulphonie  acid. 
NH2.C10H4(OH)(SO3Na)2. 

Diogenal. — Dibromopropyldiethylbarbituric    acid, 

(C,H,),C<gg-KtC»H'gk>>CO 

Dioxogen. — A  3%  solution  of  hydrogen  peroxide. 
Diplosal. — Salicylosalicylic     acid, 

HO.C6H4.CO.O.C6H4.COOH. 

Dipropcesin. — Urea  derivative   containing   the  residues 
of  2  niols.  of  propazin,  CO(NH.C6H4.C02C3H7)2. 
Disalol. — Phenyl     salicylosalicylate. 

HO.C6H4.CO.O.CCH4.COOC0H5. 

/■itt    nn 

Dispermin, — Piperazine,  NH<C^jj2'(-,jj2^>NH. 

Durinc. — A  formalin  preparation. 

Dymal. — Didymium  salicylate. 

Edinnl. — m-Amino-o-hvdroxybenzvl  alcohol  hydrochlo- 
ride, HO.C0H3(NH2)CH2OH,HC1. 

Ehrlich-Hala  "  606."     See  salvarsan. 

Ektogen.     Zinc  peroxide. 

Elarson. — Strontium  salt  of  chloroarsenobehenolic  acid 
(13%  As.). 

Elbon. — Cinnamoyl-7i-hydroxy])hcnylurea. 

Electrargol. — Electrolytic  colloidal  silver. 

Embarin. — Sodium   mercurisalicylsulphonate. 

Empyroform. — Condensation  product  of  tar  and  form- 
aldehyde. 

Enesol. — Mercury  salicylarsenate  (38%  Hg). 

Epinene. — 3.4-DihvdroxvphenyIethylmethvlamine, 
(HO)2C6H3.CH2.CH,.NH.CH3. 

Epinephrine. — o-Dihydroxy-4-methvlaminoethanol- 
benzene,(HO)2.C6H3.CH(OH).CH2.NH.CH3. 
Epiosine. — l-Methyl-4.5-diphenyleneimidazole, 

C6H4~C.N(CHJ1k 

>H 
C6H4-C N 

Epirenan.     See  adrenaline. 

Erepton. — Meat  preparation  in  which  proteins  are 
completely  resolved  into  amino-acids. 

Ericin.     See  mesotan. 

Ervasin. — Aeetylcresotinic  acid. 

Escalin. — Aluminium  powder  mixed  to  a  paste  with 
glycerin. 

'Eitoral— Menthyl  borate,  B(O.C10H19)3. 

Euboruyl. — a-Bromoisovaleric     ester     of     borncol. 

CjHsBr.COOC10H17. 

Eucodeine. — Codeine  methyl  bromide,  C18H„,N03.G'H3Br. 

Eucol  —  Guaiacol  acetate," CH3O.C6H4O.C2H30. 

Eudrenine. — A  solution  containing  001  grin,  of  eucaine 
and  003  mgrm.  of  adrenaline  per  c.c. 

Euguform. — Acetvlated  guaiaform  (condensation  pro- 
duct of  guaiacol  and  formaldehyde). 

Eulatin. — Mixture  of  ;/-bromobenzoic  acid,  o-amino- 
benzoic  acid,  and  antipyrine. 

Etimydrine. — Methylatropine  nitrate, 

C16H20NO,(CH3)2NO3. 


EuphyUin. — Mixture  of  equal  proportions  of  primary 
and  secondary  theophylline-ethylenedianiine, 

C2H4(NH2)2,C7H8N402+C2H4(NH2)2,2C7H8N402. 
Eupninc. — Caffeine  preparation  containing  iodine. 
Euporphine. — Apomorphine    methyl    bromide, 

C17H17NO„.CH3Br,H20. 

Eupyrine. — j)-Phenetidine-vanillin      ethyl      carbonate, 

C6H4(OC2H5)N  :  CH.C„H3(OCH3)O.C02C2Hi. 

Eurt  *ol. — Resorcinol  monoacetate,  CcH4(OH)(0-C'2H30). 
Euguinine. — Quinine  ethyl  carbonate, 

C2H5O.CO.OC;,0H23N2O. 

Euscopol. — Inactive    scopolamine    hydrobromide, 

C17H2lN04,HBr. 

Eustenin. — Addition  product  of  theobromine-sodium 
and  sodium  iodide,  C;H7N402Na,NaI. 

Exodin. — Mixture  of  cliacetylrufigaUic  acid  tetramethyl 
ether  23,  rufigalhe  hexamethyl  ether  30,  and  acetylrufigalUc 
pentamethyl  ether  47%. 

Fccxin.     .See  ceredine. 

Fermenlactyl. — Preparation  of  lactic  acid  bacilli. 

Feronuelin.—T)Ty  yeast  extract. 
,     Ferratogen.     See  ferrinol. 

Ferrichthol. — Ichthyol  preparation  containing  iron. 

Ferrinol. — Iron  nucleinate  ;    contains  21%  Fe203  and 

2J%  P- 

Fibrolysin. — 15%  solution  of  a  combination  of  thiosin- 
amine  (2  mols.)  and  sodium  salicylate  (1  mol.). 

Fluoram. — Ammonium  bifluoride. 

Forgenin. — Tetiamethyl-arnnionium  formate, 

H.COON(CH3)4. 

Formamird. — Preparation  obtained  from  1  mol.  of 
lactose  and  at  least  5  mols.  of  formaldehyde. 

Forman. — Chloromethyl  menthyl  ether,  C1oH19O.CHX'l. 

Formicin. — Formaldehyde-acetamide, 

CH3.CO.NH.CH2OH  or  CH3.C(  :  NH).O.CH2OH. 

For  mid  in. — Methylenedisalicylie  iodide,  C13H1606L. 

Form  Urol. — Formaldehyde  preparation. 

Formolyptol.     See  formitrol. 

Formurol. — Addition  product  of  hexamethylenetetra- 
mine  and  sodium  citrate,  C6H12N4,C6H707Na. 

Fredo. — Calcium  hydrosulphite. 

Furfurin. — A  glyoxaline  derivative,  C3H3N2(C4H30)3. 

Gaduol. — Extract  containing  the  alcohol-soluble  con- 
stituents of  cod-liver  oil. 

Gallogen. — EUagic  acid,  C14H608. 

OaMrosan. — Bismuth  bisalicylate. 

Gaultherinsalol. — Methyl  salicylosalicylate, 

HO.C6H4.CO.OCcH4.COOCH3. 

Glidine. — A  protein  preparation  from  wheat. 

Glonoin. — Nitroglycerin. 

Glycarbin. — Glyceryl  carbonate. 

Glycerin-formal. — A  condensation  product  of  form- 
aldehyde and  glycerol,    O.CH2.  0 

CILOH.CH CH,. 

Glycobrom. — Glyceryl  ester  of  dibromohvdrocmnamif 
acid,  C3H5[O.CO.'(CHBr),C6H5]3- 

Glycor yam  inc. — Guanidine  acetic  acid. 

•Olycosal. — Monosalicylic  ester  of  glycerol, 

C3H5(OH)2.O.CO.C(iH4(OH). 

Gomaine. — Solution  of  iodoform  and  camphor  in  sesame 
oil. 

Qriserin,  Novum.— -Iodohydroxyquinoline  sulphonic  acid. 
CgHJJOHJfSOjHIX.  mixed  with  20%  NaHC05. 

Quaiachinol. — Quinine  dibromoguaiaeolate. 

C.H.Br^OCHjJOH.CooHj.X.n,. 

Gvaiamaltin. — Mixture  of  malt   extract  and  pota 
sulphoguaiacolate. 

Guatannin. — Guaiacol  tanuocinnamate. 

Gynoval. — Isobornyl  isovalerate,  C4H9.COOC10Hl7. 

Hecline. — Sodium  "  benzosulpho-y-aminophenylarsiiiafe 
CcH5.S02.NH.C6H4.AsO(OH)(t)Na). 

Hediorite. — Lactone  of  a-glucoheptonic  acid. 
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Btgonoit.     AmmonioBilvor  nitrato-albu ■•>   (7       \ 

Btlcosol.     Basic  bismuth  pyrogallate,  HO.C,H,0,BiOH. 
Helicon.     See  acotosal. 

!■•!.     Hcxamcthylcnotctraminc  anhvdromethylcne- 
.ill,  M4.C7H0O7. 
//•  m  Uine.     Seo  adrenaline. 
Btrmophem/l.     Mercury     sodium      phenoldisulphonate, 

rm.     I'-.'isn-  bismuth  cinnamato, 
(C,H,.CB  :  CM. CO  .),!•„. I'., ,0 

Bclralin. — Addition      produol      ol      resorcinol      and 
aethyleni  tetramine,  C,H,  ,N„C,H4(OH),. 

Hcxamcthvlcnetctraniine  salicvlsulphonic  acid. 
N4,(HO)C,H.,(C'OOH)SOsH. 
//.  r  inline.     Hexamethylenetetramino,  ( '„H12N4. 
Bexanatrin.     Combination   of  hexamethylenetetramino 
tod  acid  sodium  phosphate. 
Btxanilrin.     Manuitol  hexanitrate, — 

CH2<>(XO.,)(CH(>.X(>.),.OH.,i>X(>, 

imin.      J  hninazolylothylamine. 
Homort «..».    -Ethylaminoacetopyrocatechol    hydro- 
chloride.  (HO),.C,H,.CO.CH,.NH(C,H5),HCJ. 
Bopogan.     See  magnesium  pcrhydrol. 
Bydramin. — A  combination  of  p-phenylenediamine  and 
oinol. 

Bydrargol.    Mercury  succinimide,  [C,H4(CO)jN]jHg. 
Hydrargotin. — Mercury  tannate  (.">0"o  llg). 
Rydrarsan. — .Solution  of  a  mixture  of  arsenious,  mercuric 
M»l  potassium  iodides  and  antipyrine. 
Bydriodol.     See  cypridol. 
Bydropyrin.     See  apyron. 

.Bydrosulphile  X.F. — Condensation  product  of  formalde- 
hyde and  sodium  hydrosulphite  :  a  mixture  of  formal- 
dehyde sodium  bisulphite,  NaHS03,CH,0,  and  formal- 
dehyde-sodium sulphoxylate.  NaHSO.,,CH  ,<  >. 

mlphili     X.F.    :.rlfi.    or    cone,    or    extra    cone. — 
ddohyde-sodium-sulphoxylate. 

./. — Compound  of  hydrogen   peroxide  and  urea, 
»ith  a  trace  of  citric  acid  to  render  it  stable. 
'V7r«.     See  veronal. 
Iditc  A. — See  hydrosulphite  X.F. 
rillilc  C. — Seo  hydrosulphite  X.F.  extra. 
fachiol. — Silver  fluoride. 

\nrgan.  — Silver    iehthyolsulphonate    (30°o  Ag). 
rmol. — Mercury  compound  of  ichthyol. 
Ichthosulphol. — Ichthyol. 
Ichtlnjnal.     See  ichthosulphol. 
Ichthyolidin. — Piporazine  ichthyolate. 
Ichthyol-salieyl. — Mixture     of     ichthyol     and     sodium 
salicylate. 

:■!!. — Sodium  diamiiionapbtholsulphonate, 

(NH,)2Cl0H,(OH)SOsNa. 

Indoform. — Salicylic    methylene    acetate  ;     from    form- 
Idehyde  and  acetylsalicylic  acid. 
Intipin. — Diglycollic  ester  of  quinine  sulphate, 

(CH2COO.(';.0H.,3X2O),(),H:.SO4,3HsO. 
lodinytol. — 10%    solution  of  iodine  in  anytin  (a  33% 

■i  of  ichthyol). 
lodeigon. — Albumin  preparation  containing  iodine. 
lodin. — Iodised  arachis  oil. 
lodinol. — Iodised  sesame  oil. 

'. — Monoiodoisovalerylurea, 

(OH,)1CH.CHI.CO.NH.CO.NH,. 
lodocol. — Prepared  from  guaiacol  and  iodine  in  sodium 

lodofan. — Monoiodcidihydroxybenzene-formaldehyde. 
lodoglidine. — Preparation    of   wheat    gluten    containing 

lodoglo>>i». — Di-iodotvrosine, 

HO.C«H,I,.CH2.CH(COOH)NH,. 

lodoglulm. — Preparation  of  vegetable  albumin  con- 
aining  - 

n. — Combination  of  iodol  (tetra-iodopvrrolc)  and 
lbumin  :  contains  30°,,  iodol. 

lodolin. — Quinoline    chloromethvliodocbloride, 


I   Jl  c||. 

lodolinum.     Soo  iodolin. 

loddytin.     Preparatioi lai    to    tiodine;    contains 

13%  t In. .-iini n 1 1 ii.    . l 1 1 •  l    it  <L   I 
lodomenim.     Iodised  i  lining  bismuth  (10%  Ij 

l.ul.i/,/,.  ain.     I'i  i  iodophen 
lodoprotein.      Ubumin    preparation  oontain 
I  ■ !  •  ol      Di-iodo  p  i"  -  1. 1. 

f  ,H,I,(OH)S0,H,3H,0 

Iodylin.     Bismuth  iodosalioylate. 
lodyloform.     Iodised  gelatin'  ( 10 
lohydrin. — Di-iodoisopropj  1  aloohol, 

en, i.i  'iKniiii  II  _.i. 
lothiem.     See  iohydrin. 
Isarol.     See  ichthosulphol. 
Isoform. — p-Iodoxyanisol,  I  B   '•      I !  ,  1  <  > . 
hopral. — Triohloroisopropyl  alcohol,  <  S  lt.CH(OH).l  Ifl  ,. 
Intizin. — 1.8-Dihydroxyanthraquinone. 
Jeeovol. — Emulsion  of  cod-liver   oil   with   glycerophos- 
phates of  sodium,  calcium  and  iron. 
Joha. — Solution  of   40%  of  salvarsan  in  iodinol. 
Kttchin. — A  pyrocateonol  photographic  develi 
Kakodyljacol.     See  caoodyfiagol. 
Kalmopyriit. — Calcium   accty  (salicylate. 

(C,HJO.OC,H4.COO)ICa. 
Kaho&e. — Casein  preparation  containing  calcium. 
Kephaldol. — Preparation    made    from    phenetidine    and 
salicybc  and  citric  acids. 

Kineline. — Combination  of  quinine  and  hectino. 
Kineurine. — Quinine  glycerophosphate, 

C,H7OsH,PO,(C,0H„N1O,)1,4H,O. 

Koronium  bromide. — Strontium  bromide,  SrBr2.Gll  ,0. 

Krclos. — Mixture  of  tar  distillates  and  rosin  soap 
solution. 

Kresegol.     See  cresegol. 

Kresosteril.     Seo  cresosteril. 

Kryogenin.     Sec  cryogonin. 

Kynnrin. — //-Hydro  xyquinoline,    C9H,(OH)X. 

Lactagol. — Powdered  extract  of  cotton-seed. 

Lqctanin. — Bismuth  bilaeto-monotannate. 

Lacteol. — Preparation  of  lactic  acid  baccilli. 

Lactigen.     See  lacteol. 

Lactilloids.     See  lacteol. 

Lactobaccilline.     Seo  lacteol. 

Lactone.     Seo  lacteol. 

Laxaw.     See  purgen. 

Laxatol.     See  purgen. 

Laxen.     See  purgen. 

Laxoin.     Seo  purgen. 

Lecithol. — Lecithin  from  egg  yolk. 

Lecutyl. — Combination  of  lecithin  and  copper  cinnamatc 
(1-5%   Cu). 

!.■  meet. — Basic     aluminium     acetate, 

Al2(0H)2(C2H3OJ)1.H2t>. 

Lentin. — m-Phenylenediamine  hydrochloride. 

C,H4(XH.)..-'HC1. 

Leptynol. — Colloidal  palladous  hydroxide  suspended  in 
sesame  oil. 

Leucoline. — Quinoline,CcH  ,<^        '  • 

Levurargyre. — Mercury  compound  of  nncleoprotein. 

Levtirctin. — Dried  yeast  cells. 

Levurinose.     See  levuretin. 

Lipobromol. — Brominated  poppyseed  oil  (33%  Br). 

Lipoiodin. — Di-iodobrassidic  acid  ethyl  ester, 

Cj9H39(-'I  :  Cl.<_CM  ,11-. 

Lithium-diureiin. — Addition    product    of    theobromi 
lithiumandlitkiumsalicylate,C;H-X4O2Li..H0.CtH4X\>,Li. 
Lithyol.     See  ichthosulphol. 
Lodal. — An  oxidation  product  of  laudanosine. 
Lofotol. — Cod-Uver  oil  charged  with  carbon  dioxide. 
Lucidol. — Benzoyl   peroxide.   (C6H;,.COO).Ot. 
Luesan. — Giidine  preparation  containing  mercury. 
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Luminal. — Phenyl  ethyl  malonylurea, 

C6H,,-;>l<n:'O.NH->CU 
Lye  in.     See  acidol. 
Lygosin. — Di-hydroxydibenzalacetone, 

(HO.C6H4.CH  :  CH)2CO. 

Lysocldor.— Chloro-m-cresol,  C6H3C1(CH3)0H. 

Lysoform. — A  liquid  formaldehyde  potassium  soap. 

Magnesium-perhydrol. — Mixture  containing  magnesia 
and  15  or  2o°0  Mg02. 

M'llonal.     See  veronal. 

Malourea.     See  veronal. 

Maltyl. — Dry  malt  extract  ;  contains  about  00%  of 
soluble  carbohydrates. 

Maretin.-  -m-Tolylsemicarbaaade, 

CH3.C6H4.NH.NH.CO.XH,. 

ilaricol. — Magnesium   ricinoleate,   (H0.C17H32CO2)2Mg. 

Medina!. — Sodium  compound  of  veronal. 

Mdrubin. — Sodium  l-phenyl-2.3-dimethylpvrazolone-4- 
aminomethane  sulphonate.  C^HjjNjO.NH.CTL.SOaNa. 

Mdubrin. — Mercury  salicylsulphonate. 

Mcnthophenol. — Mixture  of  phenol   1,  menthol  3  parts. 

Mfrcuriocoholo. — Double  oleate  of  cholesterol  and 
mercury. 

ilergal. — A  combination  of  mercury  cholate  and 
albumin  tannate. 

Mrrjodin. — Mercury     di-iodophenol-^-sulphonate. 

(HO.CGH2I2.S03)2Hg. 

Merhuan. — Mercury  compound  of  tyrosine  (o3°„  Hg), 
C9H903NHg. 

MerochmoL — Mercury  hydroxyquinolinesulphonate, 

(HO.C,H.,N.SO,)2Hg. 

Mitotan. — Salicylic  methoxymethyl  est.-r. 

HO.C0H4.COO.CH2.OCH3. 
llethozin. — Antipyrine   (phenyldimethvlpyrazolone), 

0,H5.N<C0 CH 

^X(CH3).C.CH3 

.1/.  Ihyhhodin.— Methyl  acetylsalicylate, 
C2H3O.O.C6H4.C02CH3. 
Metoquinone. — Addition   product    of   mctol    (methyl-p. 
aminophenol)  and  quinol,  C6H4[HO(CH3)NH.C6H4.OH]2. 
ilelramine. — See  hexamine. 

Migralgine. — Mixture  of  antipyrine  88,  caffeine  !>.  and 
salicylic  acid  .3  parts,  fused  together. 
Momordicine. — Elaterin,  C20H28Os. 
Monotal. — Guaiacol  methyl  glycollate, 

CH2(OCH3).COOC6H4.OCH3. 
Morphosun. — Morphine  methyl  bromide, 

Cl:H19OaN.CH3Br.H20. 
Mucogeene. — An    anthraquinone    derivative, 

C19H15N202a 
Mydriasine. — Atropine    methyl    bromide, 

Cj,H„NO„CHsBr. 
Naphthohalol. — /S-Naphthyl    salicylate, 

HO.CliH4.COO.CI0H:. 
Narcyl. — Ethylnarceine    hydrochloride, 
C23H2C(C2H5)N08)HC1. 

Siirgol. — Silver  nucleinate  (10%  Ag). 

Ncalpon.     See  pantopon. 

Neoform. — Bismuth  compound  of  tri-iodophenol, 

C6H2I3OBi(OH)2,Bi203. 
Neoleptol. — Triformyltrimethylenetriamine. 
Neopine. — Hydroxycodeine,   C, SH20N03(OH). 
Neopyrin. — Valerylaminoantipyrine. 
Neosalvaraan. — Sodium     3.3'-diamino-4.4'-dihydroxy- 
arsenobenzene-formaldehyde  sulphoxylate, 

NH2.C6H3(OH)As.As.('6H3(OH)XH(CH20)SONa. 
Neosiode.— lodocatechin,  (C15H1406,3H20)3I. 


Nerolin  —/S-Naphthyl  methyl  ether,  C'10HTO.CH3. 
Neural/fin. — Sodium  ^ethoxvphenylaminomcthane  sul- 
phonate, C2H50.C6H4.XH.CH2.'S03Na. 
Neuronal. — Diethylbromo-acetamide, 

(C2H5)X'Br.CO.NH2. 
Nitron. — 1.4-Diphenyl-3.5-endanilodihydrotriazole, 

N(C,H5) N 

CH.X(C6H5).C 
\N(C,Hb)/ 

Nizin. — Zinc  sulphanilate,  (NH2.C6H4.S03)2Zn. 

Nomrgan. — Protein  preparation  containing  10%  Ag. 

Nova&pirin. — Methyleneeitrylsalicylic  acid. 

Nocatophan. — Ethyl  6-methyl-2-phenvlquinoline-4-c.ii- 
boxylate,  C6H.vC9H4X(CH3)COOC2H5. 

Noviform. — Bismuth  compound  of  tetrabromopym- 
catechol. 

Novocains. — p-Aminobenzovldiethylaminoethauol  hv- 
drochloride,  NH2.C6H4CO.O.CH2.CH2.N(C2HS)2,HCI. 

Novocol.— Sodium  monoguaiacol  phosphate. 

Nvdeogen. — Preparation  containing  iron  nucleinate  and 
arsenic. 

Oleanoiiyne. — Preparation  containing  oleic  acid,  aeon! 
tine,  atropine,  morphine,  and  veratrine. 

Oleoguaiacol. — Guaiacol  oleate,  C'H3O.C6H4O.C0.C,  7H3J. 

Omnopon.     See  pantopon. 

Omorol.     See  novargan. 

Optochin. — Ethvlhydrocupreine. 

Orexin. — Phenyldihyclroquinazoline, 

C6H4<*i2CH>N.C6Hs. 

Orsudan. — Sodium  methyl  acetyl-/>-aminophenylar»i- 
nate  C2H3O.NH.C6H3(CH3).AsO(OH)(ONa). 

Ortizon. — See  hyperol. 

Ovoferrin. — \"itellin   preparation  containing  iron. 

Oxylith. — Sodium  peroxide. 

Oxyntin. — A  combination  of  albumin  and  hydrochloric 
acid. 

Pahniacol.     See  cetiaeol. 

Pantopon. — Mixture  of  the  soluble  hydrochlorides  of 
opium  alkaloids. 

Parabism  ut. — Bismuth  paranucleinate. 

Paracodine.— Dihydrocodeine,      C,7H19(OCH3)(OH)Nn. 

Paralyml. — Solid  cresol  preparation, 

CcH4(CH3)OK,3C6H4(CH3)OH. 

Parazin. — Dimethvlammo-1.7-diniethyIxanthine, 

/X(CH3).C.CO.N(CH3) 
(CH3)2N.C/  II         | 

>N C.NH.CO 

Pegnine. — Preparation  of  lactose  and  rennet. 
Pellidol. — Diacetylaminoazotolucne. 
Pepsalia. — Preparation  of  pepsin  and  sodium  chloride. 
Perborax. — Sodium  perborate,  NaB03)4H20. 
Perborol. — See  perborax. 
Perhydrit. — See  hyperol. 

Perhydrol. — Solution  of  hydrogen  peroxide,  100  vol.,  0 
30%  by  weight. 

Permidan. — Dimethylaminopyrazolone,  C6H9NsO. 

Phenalgin. — Phosphoammonioacetanilide. 

Phenam  ine. — Amino-acet-p-phenetidine     hydrochloride 

C2H5O.C6H4.XH.CO.CH2.NH2,HCl. 

Phcnolax.     See  purgen. 

Phenosal, — Monophenetidide  of  salicylacetic  acid. 

COOH.C6H4.O.CH2.CO.NH.C6H4.OC,H5. 

Phenoval. — Bromovalervlphenetidine, 

C4H8Br.CO.NH.C6H4.OC2H5. 

Phenyform. — Condensation  product  of  pheuol  aw 
formaldehyde. 

Phcnylon.     See  methozin. 

Phobrol.— 50° 0  solution  of  chloro-m-cresol  in  potas 
castor  oil  soap. 

Photoxylin.     See  celloidin. 

Picrastol. — Dimethyloldiformylmethenyltetramethyleni 
pentamine,  C,H1TN-04. 
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ilol.     Silvor  picrate. 

Pinakol.—A  pyrogallol  photograpbio  developer  in  which 
part  of  the  alkali  usually  employed  is  replaced  by  Bodium 
aminoacctate. 

I'ir.il.     Pyrogallol,  (',11,(1)11).. 

PUeavol.  Consist*  chiefly  of  p-aminobenzoyleugonol, 
\ll  .(',H,('0.0.('BII3;('JI1.;'()('H3.  tricresol  (n  mixture  of 
the  three  crcsols)  and  formaldehyde. 

PUialvpon.  Similar  to  pantopon,  except  that  it  contains 
no  narootine. 

Pncumin.     Condensation   product  of  ei  I  form- 

aldehyde. 

I'm  umonan. — Amyl  t  hint  ri met  In  la  mine. 

I'ropyl  ester  of  p-ammobenzoic  acid, 

Ml  ..(   ,11, .('(MIC, II    . 

Pro/tonal. — Dipropylbarbituric  acid, 

(CJH,),c<^3;^|>co 

Proposole. — Creosote  phenylpropionate. 
Protosal. — Salicyclic  acid  glycerol  formal  ester, 

0.CH..0 

H0.C«H4.C0.0.CH,.CH—  cH,. 

Protylin. — Albumin  preparation  containing  phosphorus. 
Purgatin. — Anthrapurpurin  diacetate, 

C14H502(OH)(O.C2HsO), 

Purgalol.     See  purgatin. 

Purgoi.— Phcnolphthalein,CtH,<^^llHt0H):;>O. 

Pyoktanin. — Methyl  Violet, 

[C,H4.N(OTa)1].(C,H1.NH.CH.)C.Cl. 

Pyracflomb/I. — Addition    product    of    antipvrine    and 
acetylsalicylic  acid,  CuH12N20+C2H3O.OC6H,.COOH1. 
Pyrobromone. — Bromodimethylaminoantipyrine. 
Pyronal. — Antipvrine  salicylacetate, 

011H11N10»HO.C,HfCO.CH1.COOH. 

Pyrophan. — Combination  of  pyrogallol  and  dimethyl- 
amine. 

QuUtol — Dimethylaminodimcthylisovalerylpropyl  ester 
hydrobromide. 

Quinaphenin. — Phenetidine  quinine  carbonic  ester, 

CO(XH.CeH4.OC2Hs)(C2,,H2.,X202). 

Quiiuiphthol. — Quinine  a-naphtholsulphonate, 

C,,,H  ,,\  ,O2,(HO.C10H6.SO3H) ,. 

Quineonal. — Compound  of  quinine  and  veronal 
Quinine  lygosinate. — Dihydroxydibenzalacetone-quinine, 

CO(CH  :  CH.C6H,0H.Co„H21X20j),. 

Quinoform.— Quinine  formate,  C20H!4N2O„HC0OH  ; 
also  a  condensation  product  of  cinchotannic  acid  and 
formaldehyde. 

Quinopyrin. — A  combination  of  antipvrine,  2,  and 
quinine  hydrochloride,  3  parts. 

Quinosol. — Mixture  of  hvdroxvquinoline  and  potassium 
sulphates,  C9H6NUS03K.4H20. 

Quinotropin. — Hexamethyleuctetramine  quinate, 

C,HJ2N4,C6H7(OH),C02H. 

Regulin. — Brokcn-up   agar-agar   with   25°0   of  Cascara 
extract. 
ReMidol. — Resoreylbenzoic  acid  ethyl  ester, 

(HO)2C,H3.CO.C6H1.C02C2H5. 

Rexotan. — Methvlenetannin-urea, 

C14H909.CH2.XH.CO.XH2. 

Rktumatin. — Saloquinine  salicylate, 

HO.C,H4.COO.C20H2-X2O,C6H4(OH)COOH. 

Rhodaform. — Addition  product  of  hexarnethvlenetetr- 
amine  and  methyl  thiocyanate,  C4H,.X4,CH3CNS. 

Riopan. — Soluble  brown  powder  containing  50°o  of 
ipecacuanha  alkaloids  in  the  form  of  their  hydrochlorides. 

Rongalite  C— See  hydrosulphite  N.F.  extra. 


Sabromin       ■        im  dibromobehenati   (29%  Br), 

(CwH^O.Br,).! 

Sqiodin.     Calcium   monoiodobehenate     (CltH4lO  I    I 
8alacetin,     See 

Sitlitin.     See  acetos&l. 

Snliliriimin. —  Dibron  ler, 

C,H^r,(01 

Salicreol.    Crec  late, 

Salimenthol.     Menthyl  salicylate,  HO.C,H,.l  

8alU. — Bornyl  salicylate,   in  • "  ,11,' l0H, 

Saloortol.     See  salicreol. 

Baioquinine,     SaUoylquinine,  HO.I  Jl,'1'.1  ...n 

Salufer.    Sodium  rilii  oflooi  id 

Salvarmn.     Dihydroxydiaminoanenobenzene    dil 
ohlorido, 

HCI.XH.ii  ill  k  „ll  ,  \     I    I  ,  ii  (OH)NH,  in  I.JII.o. 

8alvar«an,  New.-  See  neosalvai 

Sonttewe.— Theobromine,  i  J[  ,(<  Ii  ,i,N  ,i  I,. 

Santyl.— Santalyl  salicylate,  IH  ).(  ,li,.(  't)t>.C„H„. 

Snuerin. — Preparation  of  lactic  acid  baccilli. 

Samre. — Preparation    of    milk,    cereal     protein 
albumoses,  and  carbohydrates. 

Scopomorphin- .-  Sterilised  solution  containing  jht  c.e.. 
00006  grm.  of  euscopol  and  0015  grm  of  morphine  hub... 
chloride. 

Scdeff. — EfferveBCent  ]>rcparation  containing  opium, 
bismuth,  and  digestive  ferments. 

Sfnnatin. — Preparation  containing  the  active  principles 
of  senna  leaves. 

Sennax. — Preparation  containing  the  water-soluble 
glucosides  of  senna  leaves. 

Sidotuil,  New. — -Mixture  of  quinic  acid,  C,H,(0H)4<  ' '  H 
and  its  anhydride. 

Soamin. — Sodium  arsanilate, 

NH,.C,HvAsO(OH)(ONa),5H,0. 

Soluiol. — Thyininic  acid  (nucleotinphosphoric  acid), 

C„H44N40„(P10,)1. 

Somnoform. — Mixture  of  ethyl  chloride  60,  methyl 
chloride  35.  and  ethyl  bromide  5"„. 

Sophol. — Silver  formonucleinate  (20%  Ag). 
Spirarsyl. — Sodium  salt  of  arsenophenylglyoine, 

(C02Xa.('ll2.MI.('6H4)sAs2. 

Spirosal. — Monoglycol  ester  of  salicylic  acid, 

HO.C6H,.COO.CH..(  H.nil. 

Stearosan. — Compound  of  santalol  and  stearic  acid. 
Storaine. — Hydrochloride    of    dimethylamino    b 
amyl  benzoate,  C«HsCOO.qCH,)(C,H6)CHtN(CH,)IJ[(  I. 
Styptnl. — Cotarnine  phthal.ii .  . 

(C„H1JNO,)„C,H4(COOH)1. 

Subculin. — Ansesthesin  phenolsulphonate, 

C,,H4(COOC2H5)XH2,HO.C,H4.S03H. 
Sublamine— Mercuric   ethylenediamiae   sulphate 

Hg). 

Sucramine. — Ammonium  salt  of  saccharin. 

Sulfoid.— Preparation    of    colloidal    sulphur    (SO 
with  an  albuminous  substance  as  protective  colloid. 

Sulphnform.— Triphenylstibine  sulphide,   (C,H5i   i 

Suprarenaline.     See  epinephrine. 

Suprarenine.     See  adrenaline. 

Synlhalir. — PiperonvlquinolinecarboxyUc  acid  methyl 
ester,  CHs02.CeH3.C9H;X.O  >t  K'H,. 

Syryo/.-^-Colloidal  silver. 

fachiol. — SUver  fluoride. 

Tanargan. — A  combination  of  tannin  and  silver 
albuminate. 

Tannin  phenolmfJhane. — Condensation  product  of  tannin 
formaldehyde  and  phenol. 

Tanninikymo'.mitkant. — Condensation  product  ot  tannin, 
formaldehyde,  and  thymol. 

Tanmsmuih. — Bismuth  bit  annate. 

Tannisol. — Methylcneditannin  (C14H909)jCHj. 

Tannobromine. — A  combination  of  dibromotannin  and 
formaldehyde. 
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product     of     tannin, 
product     of     tannin, 


Tann  ocreosofor  m . — Condensat  ion 
formaldehyde,  and  creosote. 

Tannogua  iaform . — Condensat  ion 
formaldehyde,  and  guaiacol. 

Tannothymal.     See  tanninthyrnolmethane. 

Tannyl. — Oxychlorocasein  tannate. 

Tenosin. — Solution  containing,  per  c.c,  00003  grm. 
of  fj-iminazolylethylamine  and  0-02  grm.  of  ;>-hydroxy- 
phenylethylamine. 

Testijodyl. — Combination  of  coagulated  blood  albumin 
and  iodine. 

Theobromose. — Lithium  compound  of  theobromine, 
CrH7N402Li. 

Theochi. — Sodium  compound  of  theobromine, 

C7H7N402\"a. 

Theoiactin. — Addition  product  of  theobromine  sodium 
and  sodium  lactate. 

Theosalin. — Addition  product  of  theobroniine-sodium 
and  sodium  sulphosalieylate,  C7H7N402Na,C7H503.S03Xa. 

Thephorin. — Addition  product  of  theobromine-sodium 
and  sodium  formate,  C7H7X4O,,Na,HCO2Na,H20. 

Thermiul. — Sodium  phenylpropiolate,  C6H5.C  •  C.C02Na. 

Thialion. — Preparation  containing  sodium  sulphate 
(26%),  citrates  of  sodium  (56),  potassium  (3)  and  lithium  (3), 
sodium  chloride  (3)  and  water  (9%). 

Thigenol. — Sodium  salt  of  ichthoforni  (condensation 
product  of  iehthyol  and  formaldehyde). 

Thiophysem. — See  tiodine. 

Tholaform. — Mixture  of  equal  parts  of  menthol  and 
trioxymethylene. 

Throphleol. — 50%  solution  of  erythrophleine  hydro- 
chloride (from  casca  bark)  in  eugenol. 

Thymatol. — Thymol  carbonate,  CO(O.C10H13)2. 

Thymegol. — Mercury  potassium  salt  of  thymol-p- 
sulphonate. 

Thymolin. — Mixture  of  naphthalene  18,  camphor  1, 
and  thymol  1  part. 

Thymohform. — Condensation  product  of  formaldehyde 
and  thymol. 

Thyrc-sol. — Santalol  methyl  ether, 

Tiodine. — Thiosinamine  ethyl  iodide, 

•C3H5.NH.CS.NH2,C2H5I. 

Toxynon. — Sodium    m-acetvlaminornereuribenzoate, 
HgOH.C6H3(NH.C2H30)CO,Na. 

Tricalcol. — Colloidal  combination  of  tricalcium  phosphate 
and  albumin. 

Tricarbin.     See  glycarbin. 

Triferrin.     See  ferrinol. 

Trigemin. — Compound  of  butyl  chloral  hydrate  and 
pyramidone  (dimethylaminoantipyrine). 

Trilactine. — Preparation  of  lactic  acid  bacilli. 

Trinjfrin. — Nitroglycerin. 

Trixidin. — An  emulsion  of  antimony  trioxide  (30% 
Sb203). 

Tryen.—See  Griserin,  Novum. 

Trygase.— Dried  yeast  cells. 

Trypan    Red. — Prepared   from   tetrazotised    benzidine- 
sulphonic  acid  and  2  mols.  of  sodium  naphthvlaminedi- 
sulphonate,    (SO3H)C6H3.N2.C10H4(SO3Na)2NH2 
C6H4.N2.C10H1(SO3Na)2NH., 

TryjMrosan. — Chlorinated  Parafuchsin. 

Tylcalsin.     See  kalmopyrin. 

Tyllithin.     See  apyron. 

Tylmnrln. — Acetyl-o-coumaric  acid — 

C2H30.0C6H4.CH  :  CH.CO.H. 

Tylnairin. — Sodium  acetylsalicylate, 

C2H3O.OC6H4.COONa. 

Tyramine. — ;)-Hydroxy  phenylcthylamine  hydrochloride, 

H0.CCH1.C2H4.NH1,,HC1. 

Vlmarene.     See  mesotan. 

Unal. — Alkali    salt    of    p-aminophenol    hydrochloride  ; 
rodinal  is  the  concentrated  solution. 
Uram  inoa  n  t  ipyr  i  n . — A  nt  i  pyrylurea, 

NHj.CO.NH.CnH,,>:,'  >. 

Urapurgol.     See  helmitol. 


Urea-bromine. — Combination  of  urea  and  calcium 
bromide  (36%  Br).tCO(NH,)2,CaBr2. 

Uritone. — See  hexamine. 

Urocitral. — Addition  product  of  theobromine-Bodinm 
and  sodium  citrate. 

Urodnnal. — Granular  preparation  of  hexamethylene- 
tetramine,  sidonal  (piperazine  quinate),  and  lysidine 
(methylglyoxalidine). 

Urogenin. — Addition  product  of  theobromine  and 
lithium  hippurate,  C7HsN10,,C6H5.CO.XH.CH2.C02Li. 

Urol. — Urea  quinate. 

Urosin.— Lithium  quinate,  C6H7(0H)4C00Li. 

Urotropine,  New.     See  helmitol. 

Valamin. — Isovaleric  ester  of  tertiary  amyl  alcohol. 

Valearin. — Yaleryltrimethylammonium  chloride. 

Yalisan. — Bornylhromoisovalerate,C1H8BrCO.OC10H1-. 

Valyl.—  Valeric  diethylamide,  C4H9.CO.N(C2H5),. 

Veronal. — Diethylbarbituric   acid   (diethylmalonylurca), 

(c2h5)2c<,5°;^>co. 

Veropyrin. — Mixture  of  dionine  (ethylmorphine  hydrc- 
chloride)  0-01,  veronal-sodium  0-2,  and  kalmopyrin,  0-5 
part. 

Vesalvine.     See  hexamine. 

Vesipyrine. — Phenyl  acetylsalicylate, 

ch3.co.oc6h4.cooc0h5. 

Vimopyrin. — p-Phenetidine  tartrate. 
Vioform . — Hydroxyquinoline  chloroiodide, 

C9HcN(OH)ICl. 

Vitafer. — Preparation  of  milk  and    glycerophosphates 
of  calcium  and  sodium. 
Xaxa.     See  acetosal. 
Xaxaquin. — Quinine   acetylsalicylate, 

C20H24N2O2,CH3CO.OCcH4.COOH. 

Yara-yara. — See  nerolin. 

Yalren. — See  Griserin,  Novum. 

Zymin. — Special  dry  powdered  yeast. — A.  S. 

Report  of  Select  Committee  on  Patent  Medicines.  Parlia- 
mentary Paper.  Wvman  and  Sons,  Fetter  Lane,  E.C. 
Price  3d.     [T.R.] 

The  Select  Committee  appointed  to  consider  and  inquire 
into  the  question  of  the  sale  of  patent  and  proprietary 
medicines  and  medical  preparations  and  appliances,  and 
advertisements  relating  thereto,  and  to  report  what  amend- 
ments, if  any,  in  the  law  are  necessary  or  desirable,"  have 
issued  their  report.  It  deals  with  the  law  in  foreign 
countries,  in  British  Dominions  and  in  the  United  King- 
dom, legal  and  official  anomalies,  the  inadequacy  of  existing 
law,  statistics  of  the  trade  in  proprietary  remedies,  analysis 
of  secret  remedies,  fraudulent  claims,  etc. 

Findings  of  the  Committee. 

After  careful  consideration  of  the  evidence  laid  before 
them  the  Committee  find  : — ■ 

(1)  That  there  is  a  large  and  increasing  sale  in  this 
country  of  patent  and  proprietary  remedies  and  appliances 
and  of  medicated  wines. 

(2)  That  these  remedies  are  of  widely  differing  characters, 
comprising  (a)  genuine  scientific  preparations ;  (6)  un- 
objectionable remedies  for  simple  ailments  ;  and  (c)  many 
secret  remedies  making  grossly  exaggerated  claims  of 
efficacy  ;  causing  injury  by  leading  sick  persons  to  delay 
in  securing  medical  treatment ;  containing  in  disguiso  large 
proportions  of  alcohol ;  sold  for  improper  purposes ; 
professing  to  cure  diseases  incurable  by  medication ;  or 
essentially  and  deliberately  fraudulent. 

(3)  That  this  last-mentioned  class  (c)  of  remedi»s  con- 
tains none  which  spring  from  therapeutical  or  medical 
knowledge,  but  that  they  are  put  upon  the  market  by 
ignorant  persons,  and  in  many  cases  by  cunning  swindler- 
who  exploit  for  their  own  profit  the  apparently  invincible 
credulity  of  the  public. 

(4)  That  this  constitutes  a  grave  and  widespread  public 
evil. 
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t  hiit  in  British  Dominions  and  Foreign  countries 
Mverc  legal  restrictions  exist,  and  thai  there  is  u  tendency 
still  further  to  strengthen  tho  law  against  these  articles. 

[hat  no  Department  of  Stato  and  do  public  officor 
li  charged  with  the  dutj  "f  controlling  the  sale  and 
idrertisoinont  of  proprietary  romodies  in  this  country  , 
that  the  Home  Office  and  the  Local  Government  Bi 
.ire  virtually  powerless  in  this  respeol  ;  thai  the  Privj 
Council  Office,  though  supposed  to  be  speoially  com 
with  the  sale  < >f  drugs,  has  no  initiative  in  the  matter, 
and.  in  fact,  it  (ultils  no  useful  function  in  this  oonneotior 

(7)  That  tho  existing  law  is  chaotic  and  has  proved 
inoperative,  and  that  successful  prosecution  for  fraud  in 
die  advertisement  and  sale  of  secret  remedies  is  fj 

with  the  greatest  difficulty,  though  the  Public  Prosecutor 
has   perhaps   not  sufficiently   tested   the   powers  of  the 
rig  law  in  respect  to  such  cases. 

(8)  That  consequently   the   traffic   in  secret  remedies, 

as  regards  scheduled  poisons  and  the  grosser  forms 
of  impropriety,  is  practically  uncontrolled  in  this  country. 

(9)  That  this  is  an  intolerable  state  of  things,  and  that 
new  legislation  to  deal  with  it,  rather  than  merely  the 
intendment  of  existing  laws,  is  urgently  needed  ill  the 
public  interest. 

(10)  That  grave  injury  is  caused  to  the  public  by  the 
existing  large  sale  of  medicated  wines. 

(11)  And  that  while,  for  reasons  already  given,  it  is  not 
desirable  to  require  the  exhibition  of  formula  of  every 
■sent  remedy,  nevertheless  it  is  improper  that  under  the 
protection  of  the  law  enormous  quantities  of  alleged 
remedies  should  be  sold  the  composition  of  which  is 
unknown  to  any  person  except  the  manufacturers  of  them  ; 
arid  that,  therefore,  the  formulae  of  all  secret  remedies 
should  be  required  to  be  communicated  to  a  competent 
officer  appointed  under  the  authority  of  a  Minister  of  State, 
hut  that  such  formula;  should  not  be  divulged  to  any  other 
person  except  as  hereinafter  recommended. 

Recommendations  of  the  Committee. 

The  Committee,   therefore,   recommend: — 

(1)  That  the  administration  of  the  law  governing  the 
idvertisement  and  sale  of  patent,  secret  and  proprietary 
medicines  and  appliances  be  co-ordinated  and  combined 
under  tho  authority  of  one  Department  of  State. 

(2)  That  this  administration  bo  part  of  tho  functions 
of  the  Ministry  of  Public  Health  when  such  a  Department 
ig  created,  and  that  in  the  meanwhile  it  be  undertaken 
by  the   Local   Government   Board. 

(3)  That  a  competent  officer  be  appointed  to  this 
Department,  with  tho  duty  of  advising  tho  Minister  at  the 
head  of  the  Department  concerned  regarding  the  enforce- 
ment of  the  law  in  respect  of  these  remedies. 

(5)  That  there  be  established  at  tho  Department  con- 
cerned a  register  of  manufacturers,  proprietors,  and 
importers  of  patent,  secret  and  proprietary  remedies,  and 
that  every  such  person  be  required  to  apply  for  a  certificate 

■ration  and  to  furnish  (a)  the  principal  address  of 
the  responsible  manufacturer  or  representative  in  this 
country,  and  (6)  a  list  of  the  medicine  or  medicines  pro- 
posed to  be  made  or  imported. 

(6)  That  an  exact  and  complete  statement  of  the 
ingredients  and  the  proportions  of  the  same  of  e very- 
patent,  secret,  and  proprietary  remedy;  of  the  contents 
other  than  wine,  and  the  alcoholic  strength  of  every 
medicated  wine,  and  a  full  statement  of  the  therapeutic 
claims  made  or  to  be  made  ;  and  a  specimen  of  every 
appliance  for  tho  cure  of  ailments  other  than  recognised 
surgical  appliances,  be  furnished  to  this  Department,  such 
information  not  to  be  disclosed  except  as  hereinafter 
recommended,  the  Department  to  control  such  statement, 
at  their  discretion,  by  analyses  made  confidentially  by  the 
Government  Chemist. 

(7)  That  a  Special  Court  or  Commission  be  constituted 
with  power  to  permit  or  to  prohibit  in  the  public  interest, 
or  on  the  ground  of  non-compliance  with  the  law,  the  sale 
ind  advertisement  of  any  patent,  secret,  or  proprietary 
remedy  or  appbance,  and  that  the  Commission  appointed 
lor  the  purpose  be  a  judicial  authority  such  as  a  metro- 
politan police  magistrate  sitting  with  two  assessors,  one 


appointed  by  tho  1 1,  i  in i  ,.ii. I  the  otl iuoh 

boaj  u  the  London  Chamber  ol  Commerce. 

(s)  That  the  l'i.  iidenl  of  tho  I. 
(or  Minister  of  Health)  have  power  I 

1 I   

and  advertisement  of  anj  pat<  nl     ecrot,  or  proprii 
remedy,  or  appliance 

('.i)  Thai    a   n  gistration   number   tx 
romoiU    permitted  to  be  sold,  and  thai   overj    bottle  or 
package  of  it   be   required    to    beai    the   imprint       l:.V 

.  ."  (with  the  number),  and  thai  do  other  words 
referring  to  the  registration  !"■  permitted. 

(10)  That  in  the  case  of  a  remedy  the  Bale  of  whioh  is 
prohibited,  the  proprietor  or  manufacture)  be  entitled  to 
appeal  to  the  High  Court  against  the  prohibition 

(11)  That  the  Department  he  empowered  to  require  the 
namo  and  proportion  of  any  poisonous  or  potent  drag 
forming  an  ingredient  of  any  remedy  to  !»■  exhibited  upon 
the  label. 

(12)  That  inspectors  bo  placed  at  the  disposal  of  the 
Department  to  examine  advertisements  and  observe  the 
sale  of  proprietary  remedies  and  appliances. 

(13)  That  an  annual  fee  be  payable  in  respect  of  even 
registration  number  issued. 

The  Committee  makes  the  following  recommendations 
regarding  the  amendment  of  existing  laws: — 

(1)  That  the  Stamp  Acts  be  consolidated  and  aim  oded 
to  remove  the  numerous  existing  anomalies  and  unreason- 
able exceptions.  In  this  connection,  pure  drugs  vended 
entire  under  a  fancy  name  should  no  longer  bo  exempt 
from  duty  :  the  distinction  between  tin-  name  of  an  ail- 
ment, and  the  name  of  an  organ  the  seat  of  that  ailment, 
should  be  abandoned:  and  the  exemption  of  medicines 
generating  carbonic  acid  gas  should  be  omitted.  Further, 
any  reference  in  advertising  matter  to  the  Government 
stamp  should  bo  prohibited,  and  no  name  of  a  proprietor 
or  firm  should  be  printed  upon  the  stamp. 

(2)  That  the  Indecent  Advertisements  Act  be  amended 
on  the  lines  of  Lord  Brave's  Bill. 

Tho  Committee  further  recommend  the  following  legis- 
lative enactments  : — 

(1)  That  every  medicated  nine,  and  every  proprietary 
remedy  containing  more  alcohol  than  that  required  for 
pharmacological  purposes,  be  required  to  state  upon  the 
label  the  proportion  of  alcohol  contained  in  it. 

(2)  That  the  advertisement  and  sale  (except  the  sale  by  a 
doctor's  order)  of  medicines  purporting  to  cure  tho  follow- 
ing diseases  be  prohibited  : — 

Cancer.  Diabetes.         Locomotor  at 

Consumption.  Paralysis.        Bright's  disease. 

Lupus.  Fits.  Rupture    (without 

Deafness.  Epilepsy.  operation     or      ap- 

pliance). 

(3)  That  all  advertisements  of  remedies  for  diseases 
arising  from  sexual  intercourse  or  referring  to  sexual 
weakness  be  prohibited. 

(4)  That  all  advertisements  likely  to  suggest  that  a 
medicine  is  an  abortifacient  be  prohibited. 

(5)  That  it  be  a  breach  of  the  law  to  change  the  compo- 
sition of  a  remedy  without  informing  the  Department  of 
the  proposed  change. 

(6)  That  fancy  names  for  recognised  drugs  be  subject  to 
regulation. 

(7)  That  the  period  of  validity  of  a  name  used  as  a  trade 
mark  for  a  drug  be  limited,  as  in  the  case  of  patents  and 
copyrights. 

(8)  That  it  be  a  breach  of  the  law  to  give  a  false  trade 
description  of  any  remedy,  and  that  the  following  be  a 
definition  of  a  false  trade  description  : — "  A  statement, 
design,  or  device  regarding  any  article  or  preparation,  or 
the  drugs  or  ingredients  or  substances  contained  therein, 
or  the  curative  or  therapeutic  effect  thereof,  which  is  false 
or  misleading  in  any  particular.''  And  that  the  onus  of 
proof  that  he  had  reasonable  ground  for  belief  in  the  truth 
of  any  statement  by  him  regarding  a  remedy  be  placed 
upon  the  manufacturer  or  proprietor  of  such  remedy. 

(9)  That  it  be  a  breach  of  the  law — 

(a)  To    enclose    with    one    remedy     printed    matter 
recommending  another  remedy. 
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(6)  To  invite  sufferers  from  any  ailment  to  correspond 
■with  the  vendor  of  a  remedy. 

(c)  To  make  use  of  the  name  of  a  fictitious  person  in 
connection  with  a  remedy.  (But  it  should  be  within  tho 
power  of  the  Department  to  permit  the  exemption  of 
an  old-established  remedy  from  this  provision). 

(d)  To  make  use  of  fictitious  testimonials. 

(e)  To  publish  a  recommendation  of  a  secret  remedy 
by  a  medical  practitioner  unless  his  or  her  full  name, 
qualifications,  and  address  be  given. 

(/)  To  promise  to  return  money  paid  if  a  cure  is  not 

effected. 

In  conclusion,  the  Committee  believe  that  departmental 
and  legislative  action  as  outlined  above  will  not  inflict 
injustice  upon  any  patent  or  proprietary  medicine  or 
appliance ;  that  it  will,  alike  by  its  operative  and  its 
deterrent  effect,  afford  the  public  efficient  and  urgently 
needed  protection  against  injury  and  fraud  ;  and  that  no 
measures  of  a  smaller  scope  will  secure  this  result. 

Patents. 

[Medicinal]  Table  salt.     F.  Howe,  Woodford  Green,  Essex. 

Eng.  Pat.  22,322,  Oct.  3,  1913. 
Volatile  oil  of  celery  is  incorporated  by  spraying  with 
a  mixture  of  sodium  chloride  and  aeetosalicylic  acid. 
Proportions  given  are  10  grins,  of  the  acid,  427-5  of  sodium 
chloride,  and  7-5  minims  of  a  solution  (1  in  10)  of  the  oil 
in  rectified  spirit.  The  product  is  dried  at  a  low  tem- 
perature and  sifted. — F.  Sodn. 

Formaldehyde;   Process  of  making .     H.   von   Hoch- 

stetter,  Constance,  Germany,  Assignor  to  Perth  Amboy 

Chemical    Works,    New    York.     U.S.    Pat.    1,110,289, 

Sept.  8,  1914.     Date  of  appl.,  April  28,  1914. 

A  mixture  of  methyl  alcohol  vapour  and  air  is  passed  at 

a  suitable  temperature  over  a  metal  of  the  platinum  group 

with  which  "  is  associated  "  another  metal ;  rhodium  and 

ilver  may  be  used  as  the  two  metals  (see  also  U.S.  Pat. 

1.100,076";  this  J.,  1914,  844).— T.  F.  B. 

Organic  bases;  Manufacture  of  double  compounds  of 

[with  gold  salts].  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining.  Ger.  Pat.  276,134,  Jan.  25,  1913. 
Organic  bases  or  their  salts,  other  than  cantharidvl- 
ethylenediamine,  are  combined  with  auricyanic  acid  or  an 
auricyanate,  forming  compounds  which  may  be  used  in 
the  treatment  of  tuberculosis  (see  also  Ger.  Pats.  269,661 
and  272,291.  and  Eng.  Pats.  1837  and  1869  of  1914  ;  this 
.1..  1914,  375,  568,  767,  806).— T.  F.  B. 

• 

Scopolamine    solutions;    Process  for   preparing .     W. 

Straub.     Ger.  Pat.  276,554,  Aug.   19,   1913.     Addition 
to  Ger.  Pat.  266,415  (see  this  J.,  1914,  42). 

The  polyhydric  alcohol  used  in  the  process  of  the  principal 
patent,  is  now  replaced  by  a  sugar.  For  example,  a  stable 
solution  is  obtained  by  dissolving  2  grins,  of  scopolamine 
hydrobromide  in  7-5  litres  of  water,  adding  600  grms.  of 
dextrose,  and  pasteurising  or  sterilising. — T.  F.  B. 

Ooumarin  ;  Process  for  preparing .     Kinzlberger  und 

Co.     Ger.  Pat.  276,667,  Nov.  11,  1913. 

Chlorohydrocinnamic  acid  is  heated  with  an  alkali 
hydroxide  above  200°  C,  under  pressure  ;  the  melilotic 
acid,  which  is  produced  in  good  yield,  is  converted  by  heat 
into  hvdrocoumarin,  and  this  is  dehydrogenated,  e.g.,  by 
heating  with  chlorine  or  sulphur,  at  a  temperature  near 
the  boiling-point  of  coumarin. — T.  F    B. 

Sodium    salt   of  acetylsalio/lic    acid   and    its   homologues  ; 

Process  for  preparing  the .     .T.   A.   Wiilfing.     Ger. 

Pat.   276,668,   April  4,    1913.     Addition  to  Ger.   Pat. 

2711.320  (see  this  J.,  1911,  439). 
A(  ktvlsalicylic  acid  or  one  of  its  homologucs  (in  the 
benzene  ring)  is  dried,  finely  powdered,  and  treated  with 
an  equivalent  quantity  of  anhydrous  sodium  carbonate 
in  presence  of  an  alkyl  ester  of  an  aliphatic  acid,  e.g., 
ethvl  or  methyl  formate,  or  methyl  or  amyl  acetate,  but 
not   ethvl  acetate  when  making  sodium  acetvlsalicylate. 

— T.  F.  B. 


XXII.— EXPLOSIVES ;    MATCHES. 

Patents. 

Explosive  ;      Antimony-sulphide-coated      granulated . 

W.  R.  Hibbard,  Assignor  to  E.  I.  du  Pont  do  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  1,108,437, 
Aug.  25,  1914  ;   date" of  appl.,  Sept.  20,  1913. 

A  black  powder,  the  grains  of  which    are  coated  with 
antimony  pentasulphide. — E.  W.  L. 

Explosives   with  liquid  oxygen  ;    Composition  for  forming 

.     Protective    sheath    or    envelope  for    liquid-air  or 

liquid-oxygen  explosives.  G.  Claude,  Assignor  to  Soc. 
L'Air  Liquide  (Soc.  Anon,  pour  l'Etude  et  l'Exploitation 
des  Precedes  G.  Claude),  Paris.  U.S.  Pats.  1,111,247 
and  1.111,248,  Sept.  22,  1914.  Dates  of  appl.,  Jan.  25 
and  Feb.  4,  1913. 

See  Fr.  Pats.  450,750  and  451,265  of  1912  ;   this  J.,  1913, 
627.— T.  F.  B. 


XXni.— ANALYTICAL  PROCESSES. 

Benzene;    The  freezing  point  of as  a  fixed  poiil    > 

thermometry.     T.    W.    Richards    and    J.    W.    Shiplev. 
J.  Amer.  Chem.  Soc,  1914,  36,  1825—1832. 

The  freezing  point  of  pure  benzene  is  recommended  as  a 
fixed  temperature  to  be  used,  in  connection  with  the  ice 
point  of  water,  for  calibrating  Beckmann  thermometers. 
Sam  pies  of  benzene  from  coal  tar  and  prepared  by  synthesis, 
when  purified  by  chemical  treatment  and  fractional 
crystallisation,  gave  as  a  constant  freezing  point, 
5-483°  ±0002°  C.  on  the  international  hydrogen  scale. 

— F.  Sodn. 

Electro-titrametric    method   and    its   application    to   general 

analytical  chemistry  ;  The .     F.  H.  H.  van  Suchtclen 

and    A.     Itano.      J.     Amer.    Chem.    Soc,     1914,  36, 
1793—1803. 

The  precision  and  accuracy  of  the  conductivity  method  of 
titration  is  illustrated  by  curves  obtained  in  titrating 
strong  and  weak  acids,  besides  Cl,  Ag,  SO,,,  Ba,  U,  P04. 
N03,  K,  fa,  and  Fe",  all  of  which  were  readily  determined. 
The  results  were  not  affected  by  the  presence  of  foreign 
substances,  and  it  was  found  possible  to  determine  more 
than  one  radical  in  the  same  solution  by  a  suitable  choice 
of  reagents,  Cl  and  S04,  for  example,  being  titrated  with 
silver  nitrate  and  barium  nitrate  respectively.  The  method 
has  been  successfully  applied  to  the  examination  of 
biological  liquids,  such  as  urine. — F.  Sodn. 

Titanium  ;    Volumetric  determination  of by  means  of 

ferric  chloride.     T.   R.   Ball    and    G.   McP.   Smith.     J. 
Amer.  Chem.  Soc,  1914.  36,  1838—1843. 

The  strongly  acid  solution,  together  with  a  large  excess 
of  zinc,  is  introduced  into  a  separating  funnel  of  250  c.c. 
capacity,  the  funnel  stem  and  an  attached  tube  containing 
a  filter  of  glass-wool  and  asbestos  having  previously  been 
filled  with  freshly  boiled  water,  air  is  displaced  by  carbon 
dioxide,  the  mouth  of  the  funnel  fitted  with  a  Contftt- 
Gockcl  valve  (a  modified  form  of  which  is  figured),  and 
reduction  allowed  to  proceed  for  about  2  hours.  Tin 
valve  is  then  removed,  the  solution  drawn  through  the 
filter  into  a  suction  flask  (previously  filled  with  carbon 
dioxide),  the  funnel  washed  with  boiled  water,  without 
admitting  air  to  the  funnel  tube,  and  the  filtered  liquid 
and  washings  (now  containing  titanium  in  the  titauous 
condition)  rapidly  titrated  with  standard  ferric  chloride 
solution  using  potassium  thioevanate  as  indicator  (soc 
Hibbert,  this  J.,  1909,  189).  The  metals  Sn.  Cr,  V,  W. 
and  Mo  interfere  with  the  determination. — F.  SODN. 

Carbon;       Volumetric     determination     of in    alij'l 

substances   in   the   irrt   waii.     E.   C.  Grev.     Chem.  Soc. 
Trans.,  1914,  105,  2204—2210. 
Aliphatic  substances  can  be  oxidised  to  carbon  dioxide, 
or  to  a   mixture   of  carbon  dioxide  and  acetic  acid,  by 
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boilinc  with  a  mixture  of  potassium  bichromate  and 
phosphoric  acid,  and  a  voliimctrio  determination  of  total 
carbon  is  based  upon  the  estimation  of  these  two  produol  i, 
the  former  gasomctrically,  and  the  latter  by  titration. 
15  grms.  <•[  bichromate,  !•">  c.c.  "f  phosphoric  acid,  and 
il  nice  (in  solution)  arc  placed  in  a  76  c.c.  flask 
connected  through  a  reflux  oondenser  and  a  three-way  tap 

is  burette  charged  with  mercury  on  the  on 
mid  a  small  bulb  shaped  uas  reservoii  ou  the  other. 
Thirty  minutes  boiling  is  in  must  cases  sufficient  f"r 
oxidition,  ami  the  carbon  dioxide  is  then  displaced  l>y 
means  of  water  into  the  reservoir,  and  finally  into  the 
burette  ;  where  it  is  measured.  The  acetic  acid  produi  i  d, 
•kjch  is  incidentally  a  rough  measure  of  the  number  of 
■ethyl  groups  present,  is  distilled  over  with  steam. 
and  titrated  in  the  usual  way.  A  number  of  an 
■ire  given  >>f  typical  substances,  including  sugars,  ale.1h.1N. 
and  amino-acids,  for  the  determination  of  which  in 
biological  work  the  method  is  particularly  adapted,  and 
the  results  are  in  good  agreement  with  theory.  The  method 
is  also  suitable  for  the  accurate  determination  of  sni'll 
concentrations  of  ethyl  alcohol. — G.  F.  M. 

Determination  of  sulphur  in  motor  spirit*.     Bradbury  and 
Owen.     See   I  la. 

Tutu  for  determining  the  quality  of  paper.     Lamb.  See  V. 

Determination   of  iodine,   and   bromine    in    haloid   tails    by 
means  of  telluric  arid.     Cole.      See   VII. 

Determination     of    cobalt     in     high-speed    steels.     Duftv. 
See  X. 

Determination  of  small  quantites  of  had  in  tinning  baths 
and  solders.  Breteau  and  Floury.     SeeX. 

Examination    of    Chinese    irnod    [lung]    oil.     Ware    and 
Schumann.     See  XII. 

Tests  of  Chinese  icood  oils  [and  randlenut  oil].     Set    Ml 

Report  of  Committer  of  American  Society  for  Testing 
Materials  on   standard  tests  for  lubricants.     See   XII. 

Analysis  of  white  pigments.     See  XIII. 

Analysis  of  red  lead.     See  XIII. 

Examination  of  oil  of  turpentine.     See  XIII. 

Analysis  of  shellac.     See  XIII. 

Determination   of  body   an!   solvent    in    varnish.     Brown. 
-      Mil. 

Specifications  and  tests  of  glue.     Linder  and  Frost.  5..  XV. 

Production  of  uht/drory-s-methylfurfural  from  carbo- 
hydrates and  its  influence  on  th<  determination  of  pentosans 
and  methulpentosans.  Cunningham  and  Doree.  See 
XIXa. 

Comparison  of  the  methods  used  in  the  various  Pharmacopoeias 
for  the  determination   of  the  active  principles  of  potent 
drugs    and    preparations    derived    therefrom.     Dichgans. 
\X. 


Trade   Report. 

Competition  irith  Germany  and  Austria-Hungary.  Third 
list  of  articles  in  respect  of  which  applications  ha 
received  at  tht  Board  of  Trade.  October,  1014. 
A  third  list  has  now  been  issued  by  the  Board  of  Trade, 
following  those  issued  in  August  and  September  (sec  this 
•I..  1914,  SOfi  and  945) :  those  interested  should  com- 
municate with  the  Commercial  Intelligence  Branch. 
Board  of  Trade.  73.  Basinghall  Street,  E.G. 

A.  List  of  artirles  which  inquirers  desire  to  purchase  : — 

AcetylcclluIo.se :         cellulose        wadding.       Chemicals  : 
Acids,     benzoic,     carbolic,     citric      cresvlic,     molvbdie, 


salicylic,     tannic.      tungstio ;     butyl   alcohol;     are 
white  and  yellow ;    Neuburg  chslk ;    white  had;    oarbon 
tetrachloride;     ammonium  ohloride;    caloiom  chloride; 
iron      perohloride .  dphooyani 

ohemioals    for    dyeing,     leather     dressing, 
manufacture,  tanning,  and  tho  textile  trade ;  n  u 
beta-naphthol ;     sodium    nitrite-     silver    nitrate;     oil, 
soluble  sulphonatod  . 

and  pcrsulphat-  -mm  Blllphab   ;    had  sulphide; 

lead   hyposulphite  ;    sodium    bisulpl  a  emetii  . 

Clays:    alum     earth,      kaolin,      white     earth     f..r     metal 
polishes.     Drugs,      essences      and      perfumes:    ean-de 
Cologne ;  menthol ;    perfumer]  foi  Ru   I    llrioan   market; 
pomades;        synthetic        perfumes.        Dyes  :        alizarin; 
auramine  and  similar  yellows ;  oosine,  foi  i 
paper    making,    soaps,    tanning    trade,      textile     b 
tiles;      indigo    blue;      phloxine ;      synthetic     dyestuffs ; 
vegetable   dyestuffs.     Esparto    grass,     1 
(general).    Gelatin  for  straw  hal  manufacture.     Class  and 
glassware:     druggist   aundries ;    for  arc  lamps;     general 
for  electrical  lighting;    hand-made  flint  glass;    optical: 
philosophical      instruments;       simple      tubes;       surgical 
and  chemical  appliances  ;   test  t  alafoz elect] 

accumulators:  water  gauge  glasses;  windows;  win- 
embedded  plate.  Grinding  materials  ;  powder  (sub- 
stitute forkieselkreide).  Lanolinc.  Lead  and  lead  articles. 
Leather  and  leather  goods:  chamois;  cloth:  raw  hide 
blanks.  Machinery  for  applying  coating  composition  to 
wood;  for  grinding,  cntting,  and  bevelling  glass;  for  making 
bronze  powder,  metal  foUs,  starch,  BUgar,  white  porcelain 
enamel.        .Manures  :        lish         meal,  phosphorine  : 

Matches  ;  general  (cheap).  Metal  foil  :  gold  leaf, 
imitation,  tin,  metal,  waste  and  scrip  :  brass,  cast 
iron,  copper,  gnnmetal.  heavy  iron  and  M.-.-l.  iron  and 
steel  dust,  iron  and  steel  filings;  mica.  Oils  and  greases  : 
animal  oils;  belt  paste  for  machine  belting;  colza  oil: 
for  making  "  liquid  paraffin  "  :  palm  kernel  oil  ;  tallow. 
Ores  and  minerals :  basal',  broken  ;  bauxite,  crude ; 
syenite  stone.  Paints,  colours,  and  varnishes  :  colours, 
chemical;  colours,  mineral  ;  colouring  powders  for  high- 
class  inks  ;  for  soaps  and  tiles  ;  grease  paints ;  ultramarino 
blue  ;  varnish  for  electrical  insulating  :  water  colours 
(cheap)  ;  yellow  ochre.  Paper  and  paper  articles : 
adhesive  mounting  tissue ;  carbon  paper,  ordinary ; 
general;  glazed  transparent;  glycerine  parchment: 
insulating.  Photographic  appliances  :  baryta-coated 
paper  for  post  cards  ;    sensitised  cardboard  for  post  card 

{■hotographs.  Scientific  instruments  ;  balances  :  X-ray 
amps.     Skins:     kid,    for   surgical  ap|  tan  roan  : 

white  sheep.  Size,  "Siokel."  Tungsten  wire. 
Vinegar.  Waterproofing  materials,  unimprcgnated 
paper  felt  for  waxes.  Wire  and  wire  working :  lead 
tin  and  lead-antimony  (alloy  wire);  brass;  gauzt . 
unspecified ;  iron,  annealed  and  galvanised ;  lead : 
metallic  filament  :  nickolled  and  bright  soft  iron.  Wood 
wool.  Zinc  and  zinc  ware :  dust  ;  glazing  plates  for 
paper  making;  nickel-plated  sheets;  "preparation": 
powder  :  rods  ;  rolls  ;  shee's  :  spelter  ;  strips  for  boot 
eyelets  ,-   unspecified  ;    vessels  for  douches  ;   wire. 

B.  List  of  articles  which  inquirers  desire  to  sell: — 
Acetylene  generators  and  lighting  plant  :    aUzari 
boilers."  tanks,  and  metal  i  -    e.mdl.  a  ;   capsules; 

metal ;  cercsine.  t  hemicals  :  acids ;  aceta' 
alcohols  :  arsenic  and  arsenites  :  carbonates  ;  carbides  : 
carbon  ;  coal  tar  products ;  cyanides  or  prussiates  .- 
formaldehyde:  formates:  hydrates;  iodides  ;  nitrates: 
oxides  :  phosphates  :  radium  and  radio-active  materials  : 
sulphates:  sulphides;  sulphites:  tartrate.-:  thorium, 
(probably  a  salt) :  urea:  zinc  salts.  Cochineal:  collodion: 
fireclay  goods  :    slag  wool ;    stearine. 

Applications  in  respect  of  German  patents.     C'h.  of  C«mm. 

J.,   Oct.,    1914. 
There  have  been  a  certain  number  of  applications  made 
already   under  the   Paten  -   and   Trade   Marks 

Temporary  Rules  (Amendment)  Act.  1914,  for  the  avoid- 
ance or  suspension  of  German  patents  in  this  country. 
and  it  is  believed  that  at  the  present  time  nearly  30  other 
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applications  are   waiting.     They   are   made  in  the   first 
instance  to  the  Comptroller-General,  who  has  been  sitting 
with  his  predecessor  for  this  purpose.     These  gentlemen 
do  not  give  any  decision,  but  make  recommendations  to 
the    Board    of   Trade.     However,    they   have   laid   down 
certain  principles  which  are  probably  those  which  will  be 
adopted.     These  are  that  it  would  not  be  fair  to  confiscate    i 
the  property  of  German  patentees  ;   but  that  in  all  proba- 
bilitv  some  kind  of  licence  will  be  given  to  manufacture    i 
the  articles  in  question,  and  that  if  a  licence  is  continued    I 
after  the  war  it  will  be  subject  to  a  royalty  to  be  paid  to    j 
the  patentee,  which  may  be  settled  in  default  of  agreement 
by  arbitration.     They  have  also  intimated  that  even  if  a 
licence  is  given  only  during  the  continuance  of  the  war  it 
will  probably  be  fair  that  some  royalty  shall  be  payable 
to  the  State  or  to  the  patentee. 


Imperial  Institute.     Technical  Information  Bureau.    Times, 
Oct.   19,   1914. 

This  Bureau  has  been  opened  to  deal  with  the  steady 
increase  of  inquiries  as  to  sources  of  supply  of  raw  materials, 
methods  of  utilising  new  products  from  the  Colonies  and 
India,  and  new  or  little  known  processes  and  machinery 
for  industrial  purposes. 

A  statement  is  being  prepared  as  to  sources  of  potash 
which  will  include  some  hitherto  untouched  for  industrial 
purposes.  It  is  hoped  to  issue  this  by  the  end  of  the 
present  year. 

An  equally  important  matter  is  that  of  finding  markets 
for  the  immense  quantities  of  raw  materials  from  India 
and  the  Colonies  formerly  sent  to  Germany,  such  as  palm 
kernels  and  copra.  A  statement  giving  full  information 
regarding  the  German  palm  kernel  industry  baa  just 
appeared  in  the  "  Bulletin  of  the  Imperial  Institute." 
The  Bureau  will  place  manufacturers  interested  in  these 
substances  in  communication  with  merchants  who  deal 
in  them. 

There  is  also  a  scarcity  of  thymol,  because  all  the 
ajowan  seeds  from  which  it  is  extracted  go  to  Germany 
from  India.  The  preparation  of  thymol  presents  no 
difficulty. 

Inquiries  for  the  Technical  Information  Bureau  should 
be  addressed  to  the  Director,  Imperial  Institute,  S.W. 


Development  of  U.S.  natural  resources.     Oil,    Paint,    and 
Drug  Rept,,  Oct.  5,  1914. 

The  Bureau  of  Foreign  Trade  Advisers  in  the  State 
Department  has  been  so  much  engaged  with  efforts  to  open 
up  transportation  facilities  between  the  United  States  and 
Holland  and  other  North  European  ports,  that  the  possi- 
bility of  obtaining  mercury  and  other  products  through 
Italian  ports,  being  possible  reshipments  from  Austria 
and  Servia,  has  not  been  seriously  considered.  Every 
effort  is  being  made  by  the  executive  departments  to 
help  representatives  of  industries  by  ways  and  means  to 
obtain  materials  in  the  United  States.  The  facilities  of 
the  Geological  Survey  are  being  drawn  upon  for  informa- 
tion in  regard  to  increased  mere  ry  output  in  this 
country  and  also  supplies  of  carbonate  of  magnesia, 
fluorspar,  tin,  and  kindred  commodities,  important 
quantities  of  which  are  annually  sent  to  this  country  from 
Europe.  It  is  believed  that  American  ships  will  be  fur- 
nished to  bring  out  of  Germany  through  the  ports  of 
Holland  supplies  of  fertiliser,  chemicals  products,  and 
medicines,  and  efforts  will  be  made  to  ascertain  other 
openings  for  procuring  necessary  supplies  in  Europe. 


Trading    irith    the    Enemy    Act.     First    application    under 
Sect.  3.     Times,  Oct.  21,  1914. 

The  first  application  to  the  Courts  under  Section  3  of  the 
Trading  with  the  Enemy  Act,  1914,  was  made  to  Mr. 
Justice  Warrington  on  October  20th.  The  Board  of 
Trade,  in  accordance  with  the  provisions  of  the  Act, 
(irajed  that  a  controller  might  be  appointed  in  the  public 
interest  to  carry  on  the  business  of  Meister,  Lucius,  and 
Briining,  Ltd.,  of  EUesmere,  Lanes.     The  company  was 


registered  under  the  English  Companies  Acts,  but  all 
except  12  shares  were  held  by  German  subjects  resident 
in  Germany.  On  the  outbreak  of  war  the  secretary  of  the 
company  received  instructions  from  the  directors  to  close 
the  factory.  The  case  raised  some  important  points  of 
procedure.  His  Lordship  held  (1)  that  applications  under 
the  Act  might  be  made  by  motion;  (2)  that  the  Court 
should  require  evidence  that  the  information  on  which  the 
Board  of  Trado  based  its  applications  had  reasonable 
foundation  ;  (3)  that  the  controller  appointed  should  be 
ordered  to  give  the  usual  security  demanded  from  a 
receiver  ;  (4)  that  the  Court  should  reserve  the  power  to 
require  the  controller  to  render  and  vouch  his  own  accounts 
in  addition  to  those  of  the  company  ;  and  (5)  that  the 
controller  should  make  periodical  reports  upon  the  com- 
pany's business. 

Prohibited  exports  and  imports.      Board  of  Trade  Journal, 
Oct.  22,   1914. 

The  Privy  Council  approved  on  October  19th,  a  recom- 
mendation from  the  Board  of  Trade,  to  make  certain 
alterations  in  the  list  of  Prohibited  Exports. 

(1.)  The  prohibition  of  the  export  of  molasses,  invert 
sugar,  and  all  sugar  and  extracts  from  sugar  which  cannot 
be  completely  tested  by  the  polariscope,  is  withdrawn. 

(2.)  The  prohibition  of  export  of  unrefined  sugar  and 
of  refined  sugar  and  candy  is  withdrawn  as  regards  the 
Chanr.el  Islands,  Malta,  Gibraltar,  Falkland  Islands,  St. 
Helena,  East  Africa  Protectorate,  and  British  West 
African  Colonies  and  Protectorates. 

(3.)  The  prohibition  of  the  export  of  graphite  (see  this  J., 
1914,  988)  is  limited  to  "  graphite  suitable  for  the  manu- 
facture of  crucibles." 

In  a  Proclamation  published  in  the  "  London  Gazette" 
of  October  26th,  the  Proclamation  of  September  30th  is 
revoked  as  from  October  26th,  and  the  following  provisions 
are  substituted  : — 

The  importation  into  the  United  Kingdom  of  all  sugar 
is  hereby  prohibited  provided  that  the  foregoing  prohibition 
shall  not  extend  to  sugar  (not  being  raw  or  refined  sugar 
made  or  produced  by  an  enemy  or  in  an  enemy  country,  or 
refined  sugar  made  or  produced  from  raw  sugar  made  or 
produced  by  an  enemy  or  in  an  enemy  country) : — (a) 
Cleared  from  the  port  of  shipment  to  this  country  on  or 
before  October  26th,  1914  ;  (6)  imported  under  contract 
made  prior  to  August  4th,  1914. 

Nothing  in  this  Proclamation  shall  be  taken  to  prohibit 
anvthing  which  shall  be  expressly  permitted  by  our  licence, 
or  by  the  licence  given  on  our  behalf  by  a  Secretary  of 
State  or  the  Board  of  Trade. 


Book  Received. 

Chemical  Technology  and  Analysis  of  Oils,  Fats  axd 
Waxes.     By  Dr.  J.  Lewkowitsch,  M.A.,  F.I.C.     Fifth 
Edition,    entirely    rewritten    and    enlarged.     In    three 
volumes.     Vol.    IL     Edited    bv    G.    H.    Wabbi-mon. 
Macmillan  and  Co.,  Ltd.,  St.  Martin's  Street,  London. 
1914.     Price  25s.  net. 
Volume,  8}  by  6|  ins.,  containing  936  pages  of  subject 
matter,  with  19  illustrations,  and  also  alphabetical  indexes 
of  botanical  and  zoological  names.     For  Vol.  I.,  see  this 
J.,  1913,  963.     Vol  II.  contains  chapters  on  :   XIII.  Com- 
mercial preparation  of  the  raw  materials  used  in  the  oik. 
fats,    and    waxes    industries.     XIV.    Technology   of   the 
natural  oils,  fats  and  waxes  :   methods  of  preparing,  refin- 
ing,  and   examining  them,   and   detecting   adulterations. 

A.  Oils  and  fats  (glycerides) :  vegetable  drying  oils,  vegetable 
semi-drying  oils,  vegetable  non-drying  oils,  marine  animal 
oils,   terrestrial  animal  oils,  vegetable  fats,  animal  fats. 

B.  Waxes  :  Liquid  waxes,  solid  vegetable  waxes,  soli' 
animal  waxes.  Numerous  hitherto  unpublished  observa- 
tions are  given  under  the  headings  of  the  individual  oil? 
and  fats. 
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TIIK   PRESENT  CONDITION   nK  Till'.  CHK.MlSTin 
OK  ANTHBAQUINONE. 

BY  It.   B.  S(  IIMIOT. 

!hc  Societt  Chimiqut    <!■    France,  December  6,  1913 
{Abstract). 

Bull.  Soo.  Chiin.,  L914,  15,  [12],  1—40. 

During   the   twenty   years   following   tin-  synthesis  "f 
anthraquinone  bj   Gracbo  and  Licbennann,  only  a  com- 
paratively  sin. ill    number   of   anthracene   dyeatuffs    was 
introduced;    these  were,  in  addition  to  Alizarin     itself, 
.  opurpurin,     Antlirapurpurin,    sulphonatcd    Alizarin, 
Alizarin  Blue,   i  Nitro  alizarin,  and  Anthragallol,  the  last 
named,   however,    being   obtained    by   condensing   benzoic 
acid   with   gallic   acid.     To   this   number   may   be   added 
synthetic   Purpurin,  which  has  not  l>ocn  applied    in  the 
dyeing  industry.     On  the  other  hand,  the  lasl   25  years 
has  witnessed  a  remarkable  activity  in  researches  on   this 
class  of  dyestuff,  which  has  resulted  in  the  introduction 
of    the    Alizarin    ('canines,    Anthracene    Blues,    Alizarin 
lireen.   and   a   large   number   of   other  dyestuffs,   yellow. 
.  blue,  and  green,  and  all  distinguished 
h  degree  of  fastness.     A  systematic  study  of  i  heso 
fs  has  led  to  the  formulation  of  certain  rules  as  to 
the  influence  of  the  substituent  groups  on  colour.     Con- 
Bidering  first,  the  a-monosul>stitnted  anthraquinones,  it  is 
Men  that  the  nitro  group  and  the  halogens  have  practically 
no  effect,  though  the  a-broino-derivative  is  slightly  yellower 
than  the  a-chloro  compound.     a-Hydroxyanthraquinone 
is  an  intense  yellow  when  in  a  finely  divided  condition,  but 
the  effect  of  the  hydroxyl  is  neutralised  by  ethcrirication 
rilieation,    e.g.,    the    a-methoxy-    and   a-phenoxy- 
compounds    are    almost    colourless.        The    SII    group    is 
similar  to  the  hydroxyl  group,  but  its  effect  is  more  pro- 
nounced.    The  amino  group  also  increases  the  colour  to 
brick-red.  but  in  this  case  if  the  amino  group  is  substituted 
by  alky  1  or  aryl,  the  colour  becomes  bluish-red,  whilst  the 
introduction  of  acidic  groups  produces  yellow  compounds. 
The  same  remarks  apply  to  the  /3-monosubstitution  pro- 
colour  changes  are  less  marked.  Anion- 
the    (^substituted    anthraquinones,    the    dihalogen    and 
dinitro   compounds    have    no    tinctorial    value.     Of   the 
dihydroxy  derivatives,  tho  .Jj-conipounds  (2.3,  2.6,  and 
2.7)  are  the  least  coloured,  then  come  the  1.5-  and  1.6- 
compounds,  and  then  the  1.2-,  1.3-,  1.6-,  and  1.7-deriva- 
tives,  whilst  Quinizarin  (1.4)  is  the  most  highly  coloured. 
Again,  the  diaminoanthraquinones,  1.3,  1.5,  1.8,  2.6,  and 
yellowish-red  to  brick-red,  1.2  is  bluish  red,  and 
1.4  is  intense  violet.      The  introduction  of  alkyl  and  aryl 
groups  changes  the  shade  towards  blue  and  greeu,  whilst 
iridic  groups  tend  to  produce  lighter  and  yellower  pro- 
ducts.    Many    of    the     acidylaminoanthraquinones    are 
valuable   vat   colours,    unlike   the   aminoanthraquinones 
themselves  :      thus,      1.5-dibenzoyldiaminoanthraquinone 
(Algol  Yellow  E)  dyes  cotton  very  fast,  deep  yellow  shades 
from  the  vat.   and   the    1.4-dibenzoyldiamino  compound 
(Algol  Red  o  G)  dyes  red  shades.     From  the  foregoing  facts 
it  is  possible  to  determine  the  colour  of  the  disubstituted 
anthraquinones  in  which  the  substituents  are  different  : 
thus,  o-aminoanthraquinone  and  its  p-chloro,  p-nitro,  and 
p-methoxy  derivatives  are  orange  or  brick  red,  whdst  1.4- 
aminohydroxyanthraquinone    is    bluish    red,    l-amino-4- 
methylamino  is  bluish  violet,  l-amino-4-tolylamino  is  blue, 
and  1.4-ditolyldiaminoanthraquinone  is  green.     The  same 
ipply  to  the  polysubstituted  anthraquinones.  Anthra- 
chrysone   (1.3.5.7-tetrahydroxyanthraquinone)    is   yellow, 
hydroxvflavopurpurin  (1.2.4.6)  orange,  Alizarin  Bordeaux 
3    orange-red,  and  the  1.4.5.S-compound  bluish-red. 
"f  the  isomeric  dihydroxyditoluido  compounds,   1.5-dihy- 
droxy-4.S-ditoluiuoanthraquinone    is    blue,    tha    1.2.5.8- 
compound  (Alizarin   Viridine)    is   green,   and    1.4.5.8   is 


yellowish  green.  Two  ,,f  the  diarmnwlihydroxyanthra- 
quinonee,  nami  Ij  Ml  :NH:  OB  :  oil  I  .,  i  s  .,„.i 
1  s  I  '■  are  flu.-  compounds,  winch,  when  sulphonated,  are 
known  as  Alizarin  Saphirol,  and  dye  ootton  very  pare  bine 

shades. 

Introduction  of  wbstitw  nt  i 
its  dt  HvatiVi »,     The  uitro  [roup  is  introd  >e  usual 

methods.     When    anthraquinone    i-    treated    with 
strong  nitric-  acid,  or  with  a  mixture  .if  nil 
phnric  acids,  n-nitroanthraquinono  is  firsl  produced,  and 
by  more  energetio   treatment,   the    1.6    and    1.8-dinitro 
derivatives   in    about    equal  ed    b 

small  quantities  of  the   3-    and   o/3-oompounds,  suoh  as 
1.6,   1.7.  2.6,  and  2.7.     The  nitration  of  anthraqi 
derivatives   e.-nerally   produces      nitro  i  I    ;    for 

example,  anthraquinone-1-  and  I 

oonverted    into    the    •"">-    and    8-ni  l  .  ■ 

secondary    reactions    liable    to   occur   in    the   nitral 
hydroxy  or  amino  derivatives,  can  be  prevented  in  the 
usual   way,   e.g.,    by   etherification   or   aeidylation 
pectivoly.     The  sulphonation  of  anthraquinone  wil 
alone  necessitates  the  use  of  fuming  acid  at  temperatures 
about  100s  ('.;    this  gives  the   I  monosulphonic  arid  and 
2.6-   and   2.7-disulphonio   acids.     The   a-sulphonio   acids 
I,  1.5,  and  1.8,  are  readily  obtained  by  sulphonation  in 
presence  of  small  quantities  of  mercury.     The  introduction 
of  chlorine  or  bromine  into  amino-  or  hydroxy-anthra- 
quinones  is  effected  by  the  usual  method  .  bnl   anthrs 
quinone  itself  resists  these  processes.      I  mil  recently,  th- 
only    known     methods     of    producing    halogen-anthr> 
quinones   were   to    heat    anthraquinone   with    from 
sealed  tubes,  or  to  oxidise  tho  polyhalogen-anthr:> 
The  present  method  consists  in  replacing  the  snlphonio 
group   of   anthraquinonesulphonic    acids   or   their    nitro- 
derivatives,  by  treatment  in  dilute  aqueous  solution  with 
nascent  bromine  or  chlorine,  e.g.,  with  a  mixture  of  sodium 
chlorate   and   hydrochloric   acid  :     by  this   method   it   is 
possible  to  produce  any  desired  halogen-  or  halogen-nitro- 
anthraquinone,    in   almost   theoretical   yield.     It   is   also 
possible   to    introduce    chlorine   into   anthraquinone   and 
certain  of  its  sulphonic  acids  by  passing  chlorine  through 
their  solutions  in  fuming  sulphuric  acid  at  a  high  ten 
ture :    thus  anthraquinone  may   be  converted   into  the 
1.4.5.8-tetrachloro-compound,     whilst      anthraquin 
sulphonic    acid    gives    the    1.4-dichloro-7-sulphonic    acid; 
Several  methods  are  known  for  introducing  the  hydroxyl 
group  into  the  anthraquinone  nucleus.     The  first  consists 
in  heating  anthraquinone- .'i-sulphonie  acids  with  caustic 
soda  in  presence  of  an  oxidising  agent,  and  is  used  for  the 
preparation    of    Alizarin    and    I'lavoptirpurin.     Tho    sul- 
phonic acids   can  be  converted  into  the  hydroxy  com- 
pounds   directly,    without    oxidation,    by    heating    under 
pressure  with  alkaline  earths  :    this  method  serves  for  the 
production  of  1-mono  and  1.5-  and  1.8-dib.ydroxyanthra- 
quinones.     In  the  course  of  a  study  of  the  snlphonal 
Alizarin   under  various  conditions,  the  author  found  that 
a  large  excess  of  fuming  acid  (70 — 80%  free  SO,)  at  20    - 
40°  C.  did  not  sulphonate  the  Alizarin,  but   produced    i 
high  yield  of  1.2.5.8-tetrahydroxyantbraquinone  (Alizarin 
Bordeaux),  in  the  form  of  its  sulphuric  ester  :  a  more  pr.. 
reaction  resulted  in  the  formation  of  the  1.2.4.5.6.8- 
hexahvdroxv    compound.     This    reaction    is    general    for 
hydroxyanthraquinones  containing  at  least  one  u-hydroxy 
group,  but  it  has  not  yet  been  possibl  -t  the 

exact  progress  of  the  reaction  Q  linizarin,  like  Alizarin, 
is  converted  into  the  1. 2.5.8- compound ;  1 -hydroxy - 
anthraquinone  gives  at  first  the  l.odihydroxy  derivative. 
and  later  tho  hexahydroxy  compound,  whilst  Chrvsazino 
is  converted  rapidly  and  Anthraohrysone  almost  instan- 
taneously into  the  same  hexahydroxy  compound.  The 
presence  of  boric  acid  in  this  process  retards  the  r 
considerably,  probably  owing  to  the  formation  of  borio 
esters  ;  this  affords  a"  method  of  controlling  the  reaction 
to  produce  intermediate  hydroxy  compounds,  such  as  the 
1.2.5-trihydroxv  derivative  from  Alizarin  and  the  1.4.8- 
compound  from  Chrysazine.     The  boric  esters  are  also  of 
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value  in  that  they  are  very  resistant  to  decomposition  by 
sulphuric  acid  at  high  temperatures.  By  the  use  of  pure 
sulphuric  anhydride  it  is  possible  to  introduce  hydroxyl 
groups  into  anthraquinone  itself,  producing  the  1.2.4.5.6.8- 
hexahydroxy  derivative,  though  the  yield  is  unsatisfactory. 
A  number  of  hydroxyanthraquinones  can  be  hydroxy lated 
by  means  of  ordinary  sulphuric  acid  (66"  B.)  at  a  high 
temperature,  e.g.,  160° — 200°  0.  ;  by  this  method.  Alizarin 
Bcrdeaux  is  converted  into  the  1.2. 4.5.6. S-hexahydroxy- 
compound,  together  with  small  quantities  of  the  1.2.4.5.7.8- 
compound.  Whilst  studying  this  reaction,  it  was  found 
that  selenium  and  mercury  are  very  active  oxidatiou 
catalysts.  Interesting  results  are  obtained  in  presence  of 
substances  which  are  not  catalysts,  but  actual  oxidising 
agents,  such  as  arsenic  acid  and  nitrous  acid.  Anthra- 
gallol  is  converted  into  1.2.3.4-tetiahydroxyanthra- 
quinone  and  anthraquinone  into  Quinizarin  by  heating 
with  sulphuric  acid,  boric  acid,  and  sodium  nitrite  ;  when 
pure  sulphuric  acid  is  used,  no  reaction  takes  place,  but  an 
energetic  reaction  is  induced  by  traces  of  mercury.  During 
this  process  an  intermediate  compound  is  formed,  1.4- 
diazohydroxyanthraquinone.  which  is  stable  towards 
boiling  sulphuric  acid  of  60  B.,  but  reacts  with  alcohol 
forming  n-hydroxyanthraquinone.  Lalande's  method  (treat- 
ment with  manganese  dioxide  and  sulphuric  acid)  is  also 
an  important  hydroxylation  process  ;  Alizarin  is  converted 
into  Purpurin,  and  Alizarin  Bordeaux  into  1. 2.4.5. 8-penta- 
and  two  hexahydroxyanthraquinones,  known  as  Alizarin 
I  vanine  R,  R  extra,  WRR,  and  Anthracene  Blue  \YR. 
This  method  can  be  used  to  introduce  further  hydroxyl 
groups  into  any  anthraquinone  derivative  which  contains 
at  least  one  hydroxyl  in  each  benzene  nucleus  ;  thus, 
fj-nitroanthrapurpurin  furnishes  3-nitro- 1.2. 4.5.7. 8-hexa- 
hvdroxyanthraquinone,  Alizarin  Cvanine  Black  G.  Quite 
recently  (see  this  J.,  1913,  593  ;  1914,  545)  this  method 
has  been  used  to  prepare  1.2.4-purpurm-3-earboxylic  acid, 
which  gives  a  valuable  alumina  lake.  The  polyhydroxy- 
anthraquinones  are  not  formed  immediately  during  this 
oxidation  process ;  true  quinonoid  compounds,  called 
*'  anthradiquinones,"  are  formed  at  first,  which  resemble 
benzoquinone,  and  these  are  converted  into  the  corre- 
sponding hydroxy  compounds  by  means  of  weak  reducing 
agents.  Among  the  other  methods  for  introducing  the 
hydroxyl  group  may  be  mentioned  the  replacement  of 
bromine  or  nitro  groups  by  heating  with  sulphuric  and 
boric  acids.  The  aniinoanthraquiuones  are  obtained  by  re- 
ducing the  corresponding  nitro  compounds.  When  alkaline 
reducing  agents  are  used,  hydroxylamino  compounds  are 
obtained  under  certain  conditions  ;  the  1.5-dihvdroxyl- 
amino  compound  cannot  be  converted  into  diaminoanthra- 
quinone  by  reduction,  but  on  treatment  with  sulphuric 
acid  it  undergoes  intramolecular  transformation  into  the 
].5-diamino-4.S-dihydroxy  compound.  One  of  the  most 
important  methods  of  preparing  aminoanthraquinones  is 
by  treating  negatively-substituted  anthraquinones  with 
ammonia  ;  the  hydroxyl  group  is  readily  replaced  in  this 
manner,  e.g.,  when  Purpurin  is  evaporated  with  aqueous 
ammonia,  l-amino-2.4-dihydroxyanthraquinono  is  pro- 
duced. By  careful  treatment  of  1.5-dinitroanthraquinone 
with  sulphur  sesquioxide  (sulphur  dissolved  in  fuming 
sulphuric  acid)  it  is  possible  to  obtain  the  same  diamino- 
dihydroxy  compound  as  described  above,  produced  by 
intramolecular  transformation  of  the  dihydroxylamino 
compound  ;  it  is  therefore  concluded  that  these  hydroxyl- 
amino compounds  are  also  intermediate  products  of  the 
sulphur  sesquioxide  treatment,  and  the  author  has  actually 
isolated  the  dihydroxylamino  derivative  corresponding  to 
dinitrochrysazincdisulphonic  acid.  Treatment  of  the  nitro- 
.mthraquinones  with  40°o  fuming  sulphuric  acid  alone 
produces  finally  hexahydroxy  compounds  and  their  sul- 
phonic  acids,   whilst   if   10 — 15%  fuming  acid  is   used, 


soluble  colouring  matters  are  obtained  directly,  which 
appear  to  consist  chiefly  of  monosulphonic  acids  of  di- 
aminodihydroxyanthraquinones.  The  introduction  of 
substituted  amino  groups  into  the  anthraquinone  nucleus 
is  effected  by  treating  negatively-substituted  anthra- 
quinones with  methylamine,  piperidine,  etc.  The  prepara- 
tion of  the  arylaminoanthraquinones  from  the  hydroxy 
compounds  is  greatly  facilitated  by  condensing  agents 
such  as  boric  acid.  The  condensation  product  of  Purpurin 
with  aniline  is  known  as  Alizarin  Blue  Black  B,  and  th>- 
product  from  Quinizarin  and  two  mols.  of  y-toluidine,  in 
the  form  of  its  sulphonic  acid,  dyes  wool  fast  green  shades  . 
in  the  latter  case,  however,  the  yield  is  only  3f) — 3o"„. 
owing  to  secondary  reactions,  including  oxidation.  A 
good  yield  of  the  dyestuff  can  be  obtained  by  condensing 
y-toluidine  with  the  reduction  product  of  Quinizarin, 
,C(OH) 


C.H,<  | 


'V 


l/ 


C6H,(OH), 


-C(OH) 

and  oxidising  the  product.  Among  the  other  dyestuffs  ot 
this  series  may  be  mentioned  Alizarin  Viridine,  1 .4-di;;- 
tolylamino-7.S-dihydroxyanthraquinone,  and  Brilliant 
Alizarin  Viridin,  the  corresponding  8-monohydroxy  com- 
pound ;  these  form  fast  chrome  lakes  and  are  therefore  of 
interest  in  calico  printing.  The  formation  of  acridme 
compounds,  which  occurs  when  halogen-anthraquinoncs 
are  heated  with  aromatic  amines,  is  avoided  by  adding 
small  quantities  of  sodium  acetate  or  potassium  carbonate 
to  combine  with  the  acid  liberated.  Alizarin  Sky  Blue  is 
the  sulphonic  acid  of  l-amino-2-broino-4-^-tolvlamiii" 
anthraquinone,  obtained  by  heating  the  corresponding 
dibromo  compound  with  y-toluidine  ;  when  this  reaction 
is  carried  out  in  presence  of  copper,  an  almost  insoluble 
compound  is  formed,  which  proved  to  be  a  derivative  Oi 
Indanthrcne,  whilst  Indanthrene  itself  can  be  obtained  by 
heating  l-amino-2-bromoanthraquinone  in  nitrobenzene 
or  naphthalene,  in  presence  of  sodium  acetate  and  trace- 
of  copper.  The  catalytic  effect  of  copper  can  be  utilised 
generally  in  the  condensation  of  halogen-anthraquinoncs 
with  aminoanthraquinones,  to  produce  compounds  el 
the  general  formulae,  C'14H70.,.NH.C11H70,„  and 
CI1HTo;.NH.C11H602.NH.C14H.02.  "  A  number  of  thesi 
compounds  are  on  the  market  as  vat  dyestuffs,  such  a- 
Algol  Orange,  Algol  Bordeaux,  Indanthrene  Red.  etc. 

In   conclusion,   attention   is   drawn   to   two   important 
auxiliaries  in  the  study  of  the  anthraquinone  compound- 
The  first  is  the  spectroscope.     Man}'  anthraquinone  del 
vatives   present   characteristic  absorption  spectra,  whk: 
may  be  utilised  for  the  detection  of  these  compounds  and 
also  for  controlling  and  following  the  progress  of  certaii 
manufacturing  processes,  such  as  the  oxidation  of  Alixarii 
Bordeaux    to    pentahydroxy-  and    hexahydroxyanthra 
quinone,   each  step  of  which  is  clearly   marked  by   th< 
spectrum.     The  second  auxiliary  is  boric  acid,  which,  ii 
addition  to  its  uses  in  manufacturing  processes,  is  also  o 
great  value  as  an  analytical  reagent  ;    the  boric  est 
hydroxyanthraquinones  are  frequently  characteristic,  an' 
many  substances  which  exhibit  no  definite  spectrum  ii 
sulphuric  acid  solution,  give  excellent  results  when  bor:. 
acid  is  added.     For  example,  on  addition  of  boric  aciil 
the  red.-violet  solution  of  AUzarin  Blue  becomes  olive,  th' 
violet  of  Alizarin  Bordeaux  becomes  blue,  and  the  yellov 
solution  of  1.5-diamino-4-hvdroxvanthraquinone   beconu 
red.— T.  F.  B. 


Ereatim  and  Addenda. 
This  Journal.  1914.  page  775,  col.  2,  1.  29  fron 
for  "  W.   Watson  Godv  "   read    '  G.   Watson  Gray."  a" 

538  an- 
page 


for  "  W.  Watson  Gody  "  read  '•  G.  Watson  Gray, 
references  are  as  follow  : — this  ■].,  1901,  pages  53 
1027  ;   also  1904,  page  324. 
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Journal  and  Patent  Literature. 

TiTIST  SPECiru-ATloss  may  be  obtained  by  post  by  remitting  as  follows  : — 
tnfluh. — 8d.  each,  to  tlie  Comptroller  o(  the  Pateut  Office,  W.  Temple  Franks,  Esq  ,   Southampton   Buildlnga,  Chancery 

London.  W.C. 
f™ted  Sflet. — 1«.  each,  to  the  Secretary  of  the  Society. 
trench   -1   (r.  05  c.  each,  aa  follows:     Patent*   dated    1002  to    1907  inclusive.    Belin    -  I      Rue   drs   Franca   Bourgeois, 

Paris  (Se.) ;    l'ateuta  from  1908  to  aate.  L'Imprimaria  Nationnle.  87,  Rue  Viellle  du  Temple,  Paris. 
German. — 1  mark  each  (with  full  particular*)  to  Kaiserlich  Patentanit.  Berlin.  Germany. 


I.— GENERAL  PLANT;  MACHINERY. 

Patents. 

Hydro-extractor*    and    like    centrifugal    machines.     T.    K. 
Irwin,  London.       Eng.  Pat.    1  :t...i>S.  June   II,   1913. 

Tin:  lii|iiul  expelled  from  the  cage  of  the  machine  in 
directly  on  the  vanes  of  .i  turbine  or  rotor  surrounding 
e,  the  power  generated  being  utilised  either  dircctl) 
or  by   means   of    gearing  to  drive   a  second  centrifugal 
machine. — \V.  II.  C. 


igal  machine*.     A.   R.   Robertson,  (JIasgow. 
Pat.  26,303,  Nov.   IT.  L913. 


Eng. 


The  Hied  portion.  B,  of  the  bottom  of  the  machine  has 
an  aiiulo  greater  than  the  angle  of  repose  of  the  dried 
material,  so  that  when  the  movable  bottom,  D,  is  raised, 


n  ill  it'll  material  falls  out  by  its  own  weight.  The 
Asket.  c.  has  the  shape  of  an  inverted  frustum  of  a  cone, 
->  that  when  discharge  takes  place,  the  material  comes 
iway  easily  from  the  sides.  An  externally  operated 
■caper,  G,  may  be  used  to  assist  in  the  discharge. — W.  H.C. 

Hashing     dinter,     gravel     or     other     granular      material; 

Apparatus  for .     ('.  YV.  Marks.  YVokiruzham,  Berks. 

Eng.  Pat.  21.135.  Sept.  18,  1913. 

Cue  material  receives  a  preliminary  soaking  in  a  rotary, 
nclined  conical  barrel  provided  with  lifting  and  conveying 
'lades  and  a  perforated  water-supply  pipe,  and  is  then 
•clirered    into    a    co-axial    rotarv    screen    or    trommel. 

— W.  H.  C. 

'"Ip-ioashing  machine.  ,1.  Sehneible.  Chicago,  HI.  I  >. 
Fat.  1,111,408,  Sept.  -22.  1914  ;  date  of  appl.,  June  5, 
1913. 

■  taxk  having  a  conical  bottom  with  a  central  discharge 
provided  with  a  perforated  inner  bottom  plate  and  a 


rotatable  frame  carryin  blade*  and  a  bake  ptata, 

the  latter   being    parallel   to  the  perfoi  am  and 

serving   to  prevent  ing  il>e  palp 

through   the    perforations. — \V.  II.  ' 

Recuperator  furnace.  W.  A.  Stubblebine,  Allentown,  Pa. 
r.S.  Pat.  1.111. il  i.  Sepl  22,  L914 ;  date  of  appL, 
Oct.  31,  1913. 

\  i  iii'jiER-w.iKK  air  preheatei  is  arranged  in  tin-  hollow 
limit  wall  of  the  fire-pla  rerberatory  furnace  and 

the  heated  air  is  delivered  to  various  parte  of  the  rocking 
hearth,  beyond  the  bridge,  through  ducts  {armed  in  the 
side  walls. — \V.  H.  t '. 

Kiln.    K.  P.  S  >,  III.     0  S    Pat  1,111,871, 

Sept  29,  1914;   date  ,.f  appl..  Nov.  21,  1'Jli 

The  kiln  has  two  heating  chambers,  arranged  back  to  back 
and  separate, i  by  a  wall  enclosing  a  -ems  of  vertical  flues. 
Upon  the  inside  of  the  front  wall  of  each  chamber  is  a 
tire-box  from  which  heating  lines  extend  upwards  to  tho 
roof,  across  the  latter,  down  the  dividing  wall,  across  the 
floor  to  the  front  wall,  and  tip  I  d  flues  in  the 

dividing   wall.— W.  E.  V.  P. 


Device    for     measuring    temperature.     EnL'.     Pat.      j4G<X 
S       Will. 


IIA.— FUEL ;  GAS ;  MINERAL  OILS  AND  WAXES. 

Sulphur  compound*  of  cool ;    Oxidation   of  — —  and  of 
nitrogen,  in  the  bomb  color  I  the  correction  to 

plied  in  determining  {)■■  heating  value  ofcvaL  S.  BL 
Regester.  J.  Ind.  Eng.  ('hem..  1914,  6,  812 
The  results  of  the  experiments  indicate  that  the  relative 
amounts  of  sulphur  trioxide  and  dioxide  in  the  bomb  gaees 
after  combustion  depend  chiefly  upon  the  amount  of 
nitrogen  oxides  formed  in  the  bomb,  which  promote  the 
formation  of  the  trioxide  just  as  in  the  manufacture  of 
sulphuric  acid  by  the  chamber  process;  the  ash  of  the 
fuel  does  not  appear  to  exert  any  appreciable  catalytic 
action.  The  formation  of  nitrogen  oxides  takes  place 
much  more  readily  from  the  nitrogen  of  coal  than  front 
the  nitrogen  pn  sent  in  the  b  and  increases  with 

increasing  pressure  and  with  the  heat  of  combustion  of  the 
fuel.  The  usual  correction  applied  to  the  heating  value  of 
a  fuel,  according  to  the  sulphur  content,  based  on  the 
assumption    that   the   sulphur   is   coir.  ;Jitcly 

into  sulphur  trioxide  in  the  calorimeter,  is  satisfactory  in 
the  case  of  coal  with  less  than  2%  S,  burnt  in  a  bomb 
calorimeter  from  which  the  initial  charge  of  air  is  not 
removed  by  rinsins  out  with  oxygen  j  in  the  case  of  coab 
high  in  sulphur,  a  material  amount  of  sulphur  may  be  left 
as  sulphide  in  the  ash  and  as  sulphur  dioxide  in  the  gas. 
If  the  air  in  the  bomb  be  blown  out  with  oxygen  of  high 
purity  so  that  the  concentration  of  nitrogen  in  the  bomb 
is  only ,a fraction  of  1%,  then  with  a  fuel  free  from  nitrogen, 
onlv  a  part  of  the  sulphur  will  be  converted  into  sulphur 
trioxide.  With  a  non-nitrogenous  fuel  containing  lea 
than  0-08  grm.  of  sulphur  in  the  sample  burned,  approxi- 
mately quantitative  formation  of  sulphur  trioxide  a 
obtained  at  i1"  atmospheres  pressure  if  the  nitrogea  con- 
centration of  the  bomb  gases  be  6°0.  The  heat  of  com- 
bustion (to  S03)  of  the  sulphur  of  pyrites  was  found  to  be 
about  4975  calories  per  grm.— A   5. 
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Coking  process  ;  Theory  of  the .     E.  Donath.     Stahl  u. 

Eisen,  1914,  34,  60—61. 

A  sample  of  coal  from  Rossitz,  near  Briinn.  containing 
ash  4-64.  H,0  9-66,  N  1-32,  H  4-86,  C  82-88.  total  S 
3-35,  S  in  ash  0-32,  combustible  S  303%.  when  heated 
in  an  experimental  coke-oven  gave  a  molten  product 
sufficiently  fluid  to  flow  from  a  small  opening  at  the  base 
of  the  oven.  This  product  quickly  solidified  to  a  shining 
black  mass,  containing  ash  10-47,  H,0  0-50.  N  014, 
H  2-99,  C  76-86,  total  S  3-63,  S  in  ash  2-18,  combustible 
S  1-45,  O  7-59%.  The  whole  of  the  organic  constituents 
were  volatilised  when  the  product  was  heated  in  a  covered 
crucible,  leaving  only  the  ash.  This  behaviour  resembles 
that  of  tallow,  wax  and  paraffin  and  some  resins,  and  the 
author  concludes  that  during  the  coking  of  a  coal  of  this 
type,  a  mixture  of  compounds  consisting  of  the  degradation 
products  of  the  resinous  and  fatty  constituents  of  the 
original  coal-forming  materials  and  also  the  pitch-like 
polymerised  products  of  distillation  under  pressure,  is 
completely  melted  and  decomposes  on  further  heating 
without  leaving  any  carbon  residue.  The  decomposition 
products  react  chemically  with  the  degradation  products 
of  the  cellulose  and  protein  constituents  of  the  coal-forming 
material,  cementing  them  into  a  carbon-like  compound  or 
mixture  of  compounds.  At  higher  temperatures,  the 
protein  degradation  products  in  the  coal  soften  and 
during  the  complete  gasification  of  the  coal,  stable  com- 
pounds are  formed  containing  sulphur  and  nitrogen,  and 
these  compounds  are  present  in  the  coke. — A.  T.  L. 

Coke  i    Blast-furnace .     O.    Simmersbaeh.     Stahl    u. 

Eisen,  1914,  34,  108—110. 

The  effect  of  modifying  the  conditions  of  coking,  such  as 
the  size  of  the  retort,  and  the  temperature,  is  discussed.  The 
formation  of  cracks  may  be  diminished  by  the  admixture 
of  lean  coal  or  powdered  coke.  Coking  at  too  low  a  tem- 
perature niay  leave  cores  of  uncoked  coal  containing  up 
to  20%  of  volatile  matter,  and  yielding  for  example,  on 
distillation,  tar  1-85%,  CO.  0-8,  H2S  0-1,  H,0  2-59, 
KHj  0-31,  C6H6  0-25,  gases  (CH,.  H_„  CO)  6-35;  total 
volatile  matter  12-25%.  Incomplete  coking  is  shown  by 
the  presence  of  more  than  0-6%  H,.  Experiments  sup- 
porting Bone's  view  (this  J.,  1908,  886)  showed  that 
compact,  hard  carbon  is  obtained  by  passing  methane 
through  a  hot  tube,  while  ethylene  yields  a  sooty  mass. 
These  varieties  of  carbon  are  found  in  coke.  In  quenching, 
the  appearance  of  the  coke  depends  upon  the  use  of  clean 
water.  In  addition  to  its  appearance,  the  behaviour  of 
a  coke  when  dropped  upon  a  hard  surface  gives  an  indica- 
tion of  its  quality. — O.  E.  M. 

Blast-furnace  coke.     H.   Koppers.     Stahl  u.   Eisen,   1914, 
34,  585 — 587. 

Rapidity  and  uniformity  of  combustion  of  blast-furnace 
coke  in  the  blast -furnace,  have  an  important  effect  on 
the  results  obtained,  and  are  promoted  by  restricting  the 
water-content  of  the  coal,  which  should  be  of  uniform 
composition,  to  9%.  by  coking  rapidly  in  uniformly  heated 
ovens,  by  not  allowing  the  charge  to  stand  in  the  oven 
when  coking  is  complete,  and  by  breaking  and  screening 
the  coke  into  pieces  between  12  and  90  mm.  in  diameter. 
Ovens  are  best  built  of  lime-bound  silica  brick. — O.  E.  M. 

Tar-formation    temperatures    of  American    coals.     J.    Gas 
Lighting,  1914,  128,  134—135. 

Samples  of  coal  were  heated  in  a  small  resistance  furnace, 
under  conditions  which  resembled  those  of  large  scale 
practice  but  permitted  of  accurate  measurement.  With 
any  grade  of  bituminous  coal  or  lignite,  tar  began  to  distil 
at  about  300;  C,  the  maximum  evolution  was  between 
375°  and  475°  C,  and  the  tar  was  all  liberated  at  550°  C. 
or  in  a  few  cases  <>00:  C.  The  temperatures  did  not 
depend  upon  the  geological  age  of  the  coal,  the  amount  of 
volatile  matter,  or  the  C  :  H  ratio,  and  there  was  no  relation 
between  the  amounts  of  volatile  matter  and  of  tar.  The 
C  :  H  ratio  is  a  guide  to  the  amount  of  tar,  the  greatest 
amount  of  thick  tar  being  obtained  from  coals  having 
this  ratio  from  13-5  to  IS.— A.  T.  L. 


Oil-tar  separation,  recoreru,  and  disposal.  R.  E.  Wvant. 
J.  Gas  Lighting,  1914,  128,  131—132.  (See  also 
Beardsley,  this  J.,  1912.  422.) 

Tar  partly  separates  in  the  form  of  an  emulsion,  and 
when  the  whole  is  mixed,  the  water-content  is  not  excessive. 
When  tar  is  accumulated  in  a  tank,  pumped  off  from  the 
bottom,  there  was  a  further  separation  of  tar  and  water. 
The  proportion  of  water  at  different  depths  was : — 
at  18  in.  from  bottom,  2 — 3%  ;  at  2  ft.,  46%  ;  at  4  ft.  6  in.. 
80%,  and  at  12  ft.  90%.  The  tar  can  be  recovered  from 
tin  emulsion  by  using  the  emulsion  in  place  of  water  in 
the  scrubbers.  For  use  on  roads,  the  tar  is  distilled 
preferably  by  heating  it  to  212°  F.  (100°  C.)  and  blowing 
live  steam  through  until  the  sp.  gr.  reaches  Tl  at  60°  F. 
(15.5°  C),  and  the  flash-point  145^  F.  (63°  C.)  if  the  tat 
is  used  for  dust-laying.  For  road-surfacing  the  distillation 
is  carried  further.  The  tar  is  superior  to  petroleum  oil  for 
use  on  roads. — A.  T.  L. 


[Coal  gas]     purification.     Experiments     at     Montreal.     H 
Mann.     J.  Gas  Lighting,   1914,   128,  84. 

PfRiFiERS  filled  with  a  single  layer  of  oxide,  48  in.  deep, 
were  worked  in  sets  of  four,  the  gas  passing  downwards 
through  the  oxide,  and  each  set  of  four  purifiers  passim. 
\\  million  cb.  ft.  of  gas  per  day,  containing  450  grain- 
H.S  per  100  cb.  ft.     Air  was  admitted  at  the  exhaustei 
outlet  in  order  to  revivify  the  oxide  in  the  foul  box  whicl: 
was  placed  last  in  the  series.     The  oxide  was  not  capable 
of  being  revivified  after  the  purifier  had  been  operatei 
continuously  for  two  or  three  weeks,  but  by  changing  tin 
connections  so  as  to  place  the  foul  box  last  every  3  <i 
the  plant   was  worked  for  a  year  without  renewing  th> 
oxide.     In  changing  the  order,  e.g.  from  1 — 2 — 3—4  t< 
2 — 3 — 4 — 1,  the  purifiers  were  worked  for  an  hour  in  tb 
order  4 — 1 — 2 — 3,  so  as  to    prevent    foul   gas    in   No, 
passing   direct   to   the   holder.     The   oxide   became  ver 
hard   and   the    back-pressure   increased,   so   that   it   wa 
decided  to  refill  every  6  months.     The  oxygen  admittei 
for  revivification  was  not  absorbed  in  the  first  and  secom 
boxes  where  the  gas  still  contained  hydrogen  sulphidt 
The  rearrangement  of  the  purifiers   with  clean-box  fire 
and  foul-box  last  doubled  their  working  capacity. — A.  T.  1 

De  Beque  petroleum  field  in  Colorado.     G.  R.  De  Bequi 

Eng.  and  Min.  J.,  1914,  98,  652—653. 
A  general  resume  is  given  of  the  geolog}-  of  the  distri' 
and  the  history  of  the  oil  development.     The  iuiportan 
oil  strata  occur  in  the  Mesaverde  (Cretaceous)  fori 
A  well,   2010  ft.   deep,   yields   100  barrels   per  day  1 1 
pumping)  and  is  capable  of  a  larger  output.     The  oil 
golden  brown  in  colour,  extremely  viscous,  and  solidifii 
quickly  on  exposure  to  air  ;  it  has  a  "  32°0  paraffin  base. 

— W.  E.  F.  F. 

Petroleum  in  Assam.     E.  H.  Pascoe.  Mem.  Geol.  Sur 
India.    1912,   40,   Ft.    2.     Bull.    Imp.    Inst,,    1914,  1 

474 — 47.3. 

The  petroleum  deposits  of  Assam  are  similar  to  those  i 
Burma,  being  in  rocks  of  Tertiary  age.     They  are  confini 
to  a  curved   belt  of  country    along  the  basins 
Brahmaputra  and  Surma,  over  some  800  miles  from  N. 
Assam  through  Kachar  and  Chittagong  to  the  Arak; 
coast.     Only   two   fields   of   commercial   important 
worked,  at  Digboi  and  Bappa  Pung,  about  one  mill 
in  N.E.  Assam,  but  comparatively  little  exploration  k 
been  done. — R.  G.  P. 

Paraffin    icax   industry  of  Austria  ;     Application  of  a 

in   the .     P.   Porges.     Z.  angew.  Chein.,  1914,  I 

III.,  41. 
To    enable    Austrian    lubricating    oils    to    compel 
Russian  and  American  oil    the  paraffin  wax  is  separat 
as  completely  as  possible.     About  95%  of  the  A 
works    use    the    patented   apparatus    of   Porges, 
and   Steinschneider,   and  produce   6500   wagon-loads 
purified  wax  per  annum.     The  oils  are  gradually  chill 
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by  passing  fhem  through  a  scries  of  connected  orj  stallising 

chambers   surrounded    by    < ■< >i  1m   through    which    brine    is 

pnmped.     The    s'lin  solid    moss    from    the    chambers    is 

pressed,  uaualli    in   I  ■.    and  the  filtrate  again 

linlly    rhillcil    hcl  suitable    for    luhrirants. 

residue    in    the    press,    termed    "  gatsch  "    is    usually 

mitted   to  <l  njj    i"   expel   the   oil.     A    recent 

improvement     has    boon    the    introduction     of     Pejzel's 

■  is.  in  which  the  sweating  \  mounted  on 

traileys  which  p.-uss  through  a  ventilated  passage.      \it- 

ng  vessels  the  wn  d  with 

sulphuric    acid    and    "  sili  I'ho    system    "I    moisl 

sweating,  which  is  little  used,  aims  at  utilising  the  hot 
Honor  from  the  crystallising  chambers.  Fractional 
.Tv.-tallis.it  inn  of  the  wax  is  effected  by  chilling  the 
chandlers  in  stages.  One  part  of  the  apparatus  works 
1*0  I  ,  a  second  at  — 5°  to  — 7°  C.  and  a  third  at  — 10  to 
I-   i '.  :    and  in  a  patent   process  of   Pejzcl  and   P 

iiiiIht  is  chilled  so  as  to  yield  a  paraffin  wax  of  a 
definite  m.  pt.     C.  A.  M. 

Hydrocarbons  nf  Utah — A  correction.     C.  Bardwell,  B.  A. 
Berryman,  T.   B.   Brighton  and  K.  1).  Kuhre.     .1.  Ind. 
Chom.,  1914.  6,865—866. 

i  called  to  certain  inaccuracies  in  the  original 
piper,  chiefly  in  connection  with  tin-  composition  of  the 
different  products,  but  not  affecting  the  abstract  (this  J., 
1914,  15).  -A.S. 

Apparatus  for  the  analysts  of  complex  gas  mixtures.     Ta\  ti  r 
XXUI. 

Patent?. 

Coal-tcashing   apparatus.     E.    G.    Burks    and    X.    Haves, 
Birmingham,  Ala.     C.S.  Pat.  1,112,976,  Oct.  6,  1914  ; 
!  appl.,  Oct.  15,  1913. 

The  mud  from  coal-washing  is  discharged  from  a  sluice 
into  a  filtering  Yesscl  having  inner  and  outer  perforated 
roiical  walls  with  an  intermediate  filling  of  granular 
DMterial.  Tins  vessel  is  placed  in  a  tank  having  an  over- 
dow,  and  the  overflow  water  is  withdrawn  from  the  tank 
iy  a  pump  and  delivered  to  the  sluice.  A  conveyor  is 
provided  for  removing  the  material  collected  in  the 
vessel. — A.  T.  L. 

Fuel-briquttle     composition.     W.      Loesch,      Assignor      to 
Storer,  Chicago.  111.     U.S.  Pat.  1,111,800,  Sept.  29, 
1914  ;   date  of  appl..  April  14,  1913. 

A  mixture  of  finely  divided  fuel,  100,  cement,  25,  finely 
lividcd  clay.  5,  potassium  nitrate.  0-5,  and  water,  25  parts 
by  volume,  and  if  desired,  coal  oil  2  parts. — A.  T.  L. 

Briquettes  [of  carbonaceous  material];    Process  for  making 

using  waste  sulphite  lye  treated  irith  sulphuric  acid  as 

binding  agent.  A.  Kichter.  Ger.  Pat.  275,832,  Aug.  2, 
1910. 

"\l  dust  or  other  carbonaceous  substance  is  mixed 
*ith  a  binding  agent  composed  of  waste  sulphite  liquor, 
•ulphurtc  acid,  and  tar  oils  or  similar  oils,  briquetted, 
ind  heated  to  2."u — 270°  C.  to  carbonise  the  binding 
igent.— T.  F.  B. 

ra*  retorts;    Means  for  controlling  the  operation  of . 

H.  A.  Carpenter  and  A.  W.  Warner,  Sewickley,  Pa., 
Assignors  to  Riter-Conlev  Manufacturing  Co.,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,112,978,  Oct.  6,  1914;  date 
of  appl.,  June  2.  1914. 

x  a  retort  which  is  charged  and  discharged  at  opposite 
nds.  the  charging  and  discharging  tool  is  driven  by  an 
lectric  motor  controlled  bv  circuit-closing  devices  at 
pposite  ends  of  the  retort.— A.  T.  L. 

'eoducer  gas  generators.     T.    R.    Wollaston,   Manchester- 

Eng.  Pat.  29,089,  Dec.  17,  1913. 
HI  roof  of  the  producer  chamber  is  formed  by  a  boiler 
r  vaporiser  having  Field   tubes   which   project"  into   the 


hot  fuel.     This  boiler  ia  alowlj 
to  stir  the  fool  and  t"  promote  the  heating  ol  the  l 
tubei       i  with  aii   through  tie-  j  u  In  h  d 

ing  of  the  produ  i  i    ind  thence  to  the  bottom  of 

fuel  column.     The    !•  am 
nozzle  bo  as  bo  fori  i    I  hi 
blow  i-  ma\    be  used.      I  hi    Em  l  is  fed  th 
ing  through  the  gas-ou  \    I    I.. 

i'   0.  I..  Biddl mbo,  Lai 

Beds,     i  )8I  of  191  i  .  .1  ite  of  appl.,  0 

1913. 

Is-  apparatus  in  which  partial  eombusti f  liquid  fuel 

is  effected  in  order  to  convert  the  n 
into  a  oombustib  mple 

in  Eng,  Pat.  10,305  ol  1913  (thi  J.,  1914, 740)  the  capacity 
"f  the  combustion  chamber  is  varied,  according  to  the 

it'  at  which  gas  is  made,  b; 
which  permits  the  Bow  of  gas  to  the  outlet  but 
t  lie  passage  of  the  flame. — A.  T.  L. 

Wood-gas   generator  W.    L.    Boxali,    Perry, 

Cal.     U.S.    Pat.    1,111,129,   Sept.    22,    L914  ;    da 

appl.,  Aug.  10,  1909. 

The  apparatus,  which  is  fitted  into  a  fire-place  opening  for 
heating  purposes  comprises  a  combustion  chamber,  3', 
having  a  radiating  front,  29,  and  divided  by  a  horizon- 
tal partition,  I'll,  into 
upper  and  lower  passages, 
the  lower  passage  leading 
to  the  Que,  33.  vir  is  ad- 
d  through  openings  at 
9',  in  a  pivoted  throat- 
piece,  15',  which  ca 
the  feeding  hopper,  30,  and 
normally  on  the  slop- 
ing  wall.  4  ,  of  the  com- 
bustion  chamber,  so  as  to 
prevent  the  escape  of  sue  'k'-. 
I'oi  charging,  the  hopper  is 
tilted  forwards  as  shown  in 
broken  lines. — A.  T.  I,. 

Gas  producer  apparatus.     J.   A.   Herrick,   Newark,    N.J. 
0.8.  Put.  1,112,534,  Oct.  6,  1914  ;    date  of  appl.,  1 1 
1912. 

The  producer  has  a  rotatable  body  portion,  and  a  heavy 
inclined  poker  projecting  through  an  universal  joint  in  the 
side  wall  of  the  fixed  upper  portion.  The  lower  end  ol 
the  poker  fits  into  any  one  of  a  number  of  recesses  in  a 
central  support  within  the  producer,  and  mechanism  is 
provided  for  adjusting  the  poker  to  any  desired  position. 

—A.  T.  L. 

Gasprnducer.     E. A. W.  Jefferies and G.  II.  fsley.'Assignora 

to   The   Mortran   Construction    Co.,    Worcester, 
U.S.  Pat.  1,112,702,  Oct.  6,  1914:  date  of  appL,  At 

1909. 

The  producer  has  a  water-sealed  ash  pit,  which  carries 
a  vertical  central  tuyere  with  hollow  radial  arms  arranged 
in  a  horizontal  plane  and  presenting  vertical  surfaces  to  tie- 
fuel  column.  The  air  enters  the  fuel  column  thro 
orifices  at  the  upper  edges  of  the  radial  arms.  The  tu;. 
and  arms  are  rotated  to  stir  the  fuel,  and  horizontal  bars 
are  arranged  in  the  producer,  at  a  higher  level  than  the 
stirring  arms,  to  prevent  rotation  of  the  fuel. — A.  T.  L. 

Gas  washer.  J.  F.  M.  Patitz.  Milwaukee.  Wis.,  Assignor 
to  Allis-Chalmers  Manufacturing  Co.  I  s.  Pat. 
1,112,381,  Sept.  29,  1914;  date  of  appl..  Feb.  10.  1912. 
The  washer  comprises  a  casing  containing  superposed  sets 
of  rotating  fan  blades,  earned  by  a  vertical  shaft,  the  gas 
being  directed  outwards  through  each  set  of  blad 
Washing  liquid  is  sprayed  into  the  casing  towards  the  fan 
blades  and  is  caused  to  flow  outwards  and  then  inwards  as 
a  continuous  film  enclosing  the  discharge  of  the  rotating 
fans,  so  that  the  gas  passes  along  and  through  the  film 
of  liquid.— A.  T.  L. 
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PetroUum    hydrocarbon*  :    Converting   Higher   boiling    into 

lower  boiling .     G.  W.  Grav,  Houston.  Texas.  U.S.A. 

Eng.  Pats,  (a)  17,838  and  (is)  17.839,  Aug.  5.  1913. 
Under  Int.  Conv.,  Jan.  23,  1913. 
(a)  The  oil  is  heated  in  the  presence  of  anhydrous 
aluminium  or  ferric  chloride  to  not  substantially  above  the 
"end-boiling-point"  of  naphtha,  and  the  vapours  are 
condensed.  A  petroleum  distillate  free  from  naphtha 
products,  when  heated  with  5%  of  aluminium  chloride  at 
325°— 350°  F.  (163°— 177°  C.)  yields  70— 80%  of  naphtha 
suitable  for  motors.  If  the  temperature  be  raised  to 
550°— 600°  F.  (288°— 316°  C.)  the  distillate  consists  of 
naphtha  and  burning  oil  which  can  be  afterwards  separated. 
The  process  may  also  be  used  for  obtaining  light  oils  from 
burning  and  lubricating  oils  and  from  crude  oil.  (b)  The 
distillation  is  carried  out  between  400  and  000°  F. 
(204°  and  316°  C),  and  the  vapours  are  passed  through 
a  cooling  chamber  where  the  burning  oil  is  condensed,  the 
naphtha  vapours  passing  on  to  a  separate  condenser. 
The  burning  oil  may  be  returned  to  the  still. — A.  T.  L. 

Oil  distillation.  S.  M.  Herber,  Inza,  Mo.  U.S.  Pat. 
1,111,580,  Sept.  22,  1914;  date  of  appl.,  Feb.  9,  1914. 
To  increase  the  yield  of  lower-boiling  fractions,  the  oil 
is  mixed  with  about  one-seventh  its  bulk  of  lime  and 
distilled  in  a  current  of  air  or  in  the  yiresence  of  water 
or  steam,  with  or  without  air. — A.  T.  L. 

Oxygeniser  in  connection  with  combustibles  ;    Composition 

of  matter  to  be  used  as  an .     A.  Morin,  L.  Hamon, 

and  E.  Hess,  Montreal.     U.S.  Pat.   1,112,547,  Oct.  6, 
1914.     Date  of  appl.,  Nov.  22,  1913. 

See  Eng.  Pat.  27,648  of  1913  ;  this  J.,  1914,  635.— T.  F.  B. 

Gases ';     Apparatus   for    purifying .      K.    Bomhard, 

Berlin.     U.S.    Pat.    1,112.970,    Oct,    6,    1914.     Date   of 
appl.,  Sept.  19,  1911. 

See  Ft.  Pat.  433,801  of  1911  ;   this  J.,  1912.  220.— T.F.B. 

Mineral     oils ;      Process    of    treating .     J.     Dehnst, 

Halensee,  Germany.     U.S.  Pat.  1,112,602,  Oct.  6.  1914. 
Date  of  appl.,  April  17,  1906. 

See  Ger.  Pat.  178,771  of  1905  ;  this  J.,  1907,  863.— T.  F.  B. 

Means  in  combination  with  hydrogen  producing  plant  for 
regulating  fluid  pressures  therein.  Eng.  Pat.  16,893. 
See  VII. 


Carbon  dioxide  gauge.     U.S.  Pat.   1,111,565.  See  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Hardwood  distillation  ;    Possibilities  of on  the  Pacific 

Coast.     R.  C.  Palmer.     Met.  and  Cheni.  Eng.,  1914.  12. 
623—626.     (See  also  this  J.,  1914,  345.) 

The  yields  of  charcoal,  acetate  of  lime  and  crude  wood 
alcohol  obtained  in  the  laboratory  from  tanbark  oak 
and  California  black  oak  (the  most  promising  of  the 
hardwoods  available  on  the  Pacific  coast)  compared  very 
favourably  with  those  from  the  hardwoods  (beech,  birch 
and  maple)  used  in  other  localities  ;  the  results  of  large- 
scale  tests  were  less  satisfactory,  but  still  favourable 
to  commercial  operation.  Under  present  market  condi- 
tions it  would  not  be  advisable  to  establish  more  than 
one  or  two  small   plants  in  California. — W.  E.  F.  P 

Carbons  for   electric    lighting.     Board    of   Trade    Bulletin 
No.  82. 

Can  be  obtained  from  the  Board  of  Trade.  Commercial 
Intelligence  Branch,  73,  Basinghall  Street,  London,  E.C. 


Patent. 

Arc-light  electrode.  I.  Ladoff,  Cleveland,  Ohio,  Assignor 
to  W.  D.Edmonds.  Boonville.N.Y.  U.S.Pat.  1.112.458, 
Oct.  6,  1914.     Date  of  appl.,  June  1,  191 1. 

Electrodes  for  producing  flaming  arcs  are  made  princi- 
pally of  carbon  together  with  calcium  titanate  and  an 
organic  salt  of  titanium,  a  titanium-halogen  compound, 
or  an  alkali  titanofluoride. — T.  F.  B. 


IH.— TAR  AND  TAR  PRODUCTS. 

Guyot  tar.     Petkow.     See  XX. 
Patents. 

Pitch  compositions  ;    Toughened •.     E.   L.  Manhavfer. 

St.  Louis.     U.S.  Pat.  1,112,817,  Oct.  6,  1914.     Date  of 
appl.,  Dec.  13.  1910. 

Pitch  is  mixed  with  kieselguhr  in  sufficient  quantity  to 
raise  its  melting  point  considerably,  without  destroying 
its  plasticity  at  normal  temperatures.  The  melting  point 
of  the  pitch  mav  be  raised  20°— 25°  F.  (11° — 14°  C.)  by 
addition  of  15%'  of  kieselguhr.— T.  F.  B. 

l.2-Dihydroxybenzene-4.6-disulphonic    acid;     Process  for 

preparing .     Saccharinfabr.   A.-G.  vorm.  Fahlberg, 

List  und  Co.     Ger.  Pat.  276,273,  June  3,  1913. 

op-PHENOLDisi'LPHONic  acid  is  treated  with  chlorine  or 
bromine  in  acid  solution,  and  the  o-halogen-phenol- 
disulphonic  acid  is  heated  with  dilute  alkali  under  pressure, 
below  200°  C,  to  convert  it  into  1.2-  dihvdroxybenzene- 
4.6-disulphonic    acid. — T.  F.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

Colours  and  dyestuffs  :    Export  of .     Issue  of  specia 

licences.     Board  of  Trade  J.,  Oct,  29,  1914.     [T.R.] 

With  reference  to  the  Order  of  Council  dated  8th 
September,  1914,  which  prohibited  the  exportation  from 
the  United  Kingdom  of  dyes  and  dyestuffs  obtained 
from  coal  tar,  the  Board  of  Trade  announce  that,  on 
their  recommendation,  licences  have  been  granted  ti> 
certain  firms  to  export  some  or  all  of  the  colours  and 
ctyestutfs  specified  in  the  appended  schedule,  on  the 
express  condition  that  the  reasonable  requirements  ■  >! 
consumers  in  the  United  Kingdom  in  respect  of  such 
colours  and  dyestuffs  are  first  supplied.  Any  British 
consumers  of  these  colours  and  dyestuffs  who  are  unable 
to  obtain  the  supplies  they  require  should  communicate 
with  the  Board  of  Trade. 

Cross  Dye  Blacks,  FG,  70823,  T  Extra  20%  strong. 
BF,  BX  20%  strong,  RX  20%  strong  and  TF :  Sulphur 
Bronze  .136 ;  Sulphur  Browns  4R,  2D,  2R  and  7.11  ; 
Sulphur  Yellows  Y  and  R;  Sulphur  Drab  N;  Methvl 
Violets  ST  and  Base  2B  ;  Methyl  Blue  2B  ;  Magenta 
Powder  FA  and  Crystals  FA ;  Methylene  Blue  ZF  i 
Auramine  0  and  O  Cone.  ;  Cerise  FDA  ;  "Green  Crystals  A 
and  Y  ;  Bismarck  Brown  R  100s,  Y  100s,  Concentrated 
and  R  Concentrated  ;  Chrysoidine  R  Powder,  Y  Powder, 
and  Crystals  ;  Nigrosine  D,  G,  and  P  ;  Soluble  Nigrosine  X 
Nigrosine  32391  ;  Induline  A  and  B  ;  Soluble  Blue  A,  B, 
and  C  ;  Spirit  Blue  and  Spirit  Blue  2B ;  Thionol  Yellow  G  : 
Thionol  Orange  L ;  Thionol  Brown  G  cone.  ;  Thionol 
Khaki  I ;  Thionol  Browns  O  and  R  ;  Thionol  Hark  Green  ; 
Thionol  Brilliant  Greens  6GX  cone,  4GX  cone,  and  GX  : 
Thionol  Green  3B  :  Thionol  Purple  B  cone.  ;  Thionol 
Corinth  GX  and  BLX  :  Thionol  Brilliant  Corinth  RX  : 
Cachou  R,  2R,  and  OX;  Thionol  Blues  and  Blacks. 
Leather  Brown  LX  ;  Dianol  Fast  Yellow  AR  ;  Dianol 
Brilliant  Red  X  ;  Dianol  Dark  Green  N  :  New  Coccine  ; 
Phosphine  ;    Leather  Orange  F ;    Wool  Scarlets  390  and 
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MB;    Dianol  Oranges;    dune  516;    Wool   Black 

Past  Milling  Black  I!  ;    Era  Chrome  Blacks ;    Era  Ct 

I!r.'»n-  M  and  B  ;  <  i Red  Brown  ;   Chromotropc  M  : 

helline    Jit;      Ponceau     15    and    2R  ;      Orange     IOB: 
m.     i.r..n      \   .     Alizarin     Villow     31 ;  :     Crumpsull 
.    \  N  FP 

PvTKN  I  S, 

iphthalcne  -  on  of . 

\|     Kardos.     C,   .      Pats.    (  i)    27(5,357,   June    14,    1913, 
i,  June  20,  1913. 

\uiiriiuni   I  ■iim  kRBOXYLic   acid    imine,    or   the 

on     product     from     accnaphthenequinonc     and 

uxvlamine.   is  fused   with  an  alkali  hydroxide.     The 

lucts  are  claret  or  red  vut  dyest tiffs.      (H)   The  ilvcstutts 

.in  d  above  .ire  treated  with  fuming  nitric  acid,  and  the 

-   compounds   are    dissolved    in    sodium    hydroxide    or 

solution   ami    niluced    with    alkaline    reducing 

I'he     resulting     compounds     dye     cotton     blue, 

i.  t.  and  gre\   violet   shades.--'!',  p.  B. 


V.-FIBRES  ;    TEXTILES  ;     CELLULOSE  ; 
•  PAPER. 

iilk   in    Madagascar.     J.    d'Agric.    trnp..    1914,    14.    89. 
Bull.   Imp.   Inst..   1914,  12,  487. 

ROTH  the  native  silkworm  or  "landibe"  (Borocera 
Madagascariensis)  and  the  mulberry  silkworm  (Bombyr 
■nori)  are  used  by  the  natives  of  the  centre  of  the  island. 

ndibe  "  lives  in  natural  forests  of  Vapa 
■r  in  plantations  of  Do  lonea  Madagascar!)  nsis  and  ' 
niicMS,  and  produces  two  harvests  a  year  of  brown  or 
;rey  cocoons.  The  silk,  which  is  comparable  with  tussah 
■.not  be  reeled,  but  is  carded  and  spun.  The 
earing  of  the  mulberry  silkworm  is  increasing.  The 
-■  d  locally  and  is  not  yet  exported.  A  station  for 
he  study  of  the  silkworm  and  production  of  disease-free 
eed  has  been  established  at  Xanisana. — R.  G.  P. 


Textile  industry:    Application  of  low  temperatures   in   tht 

- .     F.  Erban.     Z.  angew.  Cheui.,  1914.  27,  III.,  41. 

I  the  preparation  of  flax  for  spinning,  the  "straw" 
B  dried  for  aO  to  SO  hours  in  the  sun.  then  cooled  to 
and  the  bast  fibres  separated  while  in  a  frozen 
audition  (see  this  J.,  1911,  IS).  In  Ahnert's  mercerisa- 
ion  process  the  yarns  are  impregnated  with  hot  lye 
Ji°  B.,  sp.  gr..  1-21)  and  then  chilled  (see  Kirchbacher, 
1911,  20).  Artificial  cold  is  employed  in  Schultze's 
rocess  of  obtaining  solid  alkali  hydrosulphites  from 
olutions.  In  finishing  fabrics  various  machine-  for 
ipplying  low  temperatures  are  in  use  to  shorten  pro< 
lira  to  increase  the  amount  of  moisture  fixed  by  the  fibres. 

^-C.  A.  M. 


frxtile  machinery.      Board  of  Trade  Bulletin.     Xo.   S6. 

tuts  Bulletin  can  be  obtained  from  the  Board  of  Trade. 
I  full  1 1  in  I    Intelligence    Branch.    73,    Basinghall   Street. 

Patents. 

'Mutes:  Manufacture  of .     L.  L.  T. 

Labbc.  Asnieres.  Franc-.     U.S.  Pat.  1.112.297,  Sept.  29. 
1914.     Date  of  appl..  dune  16,   1911. 

U  Kr.  Pat.  430,035  of  1911  :   this  J.,  1911,  1308.—  T.F.B. 

'»/»  from  xcaste  papers:    Process  for  the  recorery  of . 

Burbr,  Astoria.  Assignor  to  The  Pembee  Co., 
New  V.rk.  IS.  Pat.  1.112,887,  Oct.  6.  1914.  Date 
of  appl.,  June  15,   1911. 

E«Fr.  Pat.  444.703  of  1912  :   this  J.,  1912,  1075.— T.F.B. 


ProesM  /"/•  making  I  .  ,.//|, 

Uncling  ,/.;■  i,t.     < ;,  r.  Pat.  278,8  II  i. 


VI.— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 


[pplication   of  lou 

a.    8ti   V. 


Hydromhphitts      and      formaldekyde-sulpi 

\  II. 

Pat  i 

Sitt  ;    Pro  reighting fc./ 

compounds.     E.  Stern.     Ger.  Pat.  276,423,  Feb.  9,  1913. 

The  tctrahvdrato  of  zirconium  sulphite.  LHtO, 

is  used  for  weighting  silk,  either  alone  ,,r  in  oon junction 
with  other  weighting  substances.   -T.  I'.  B. 

Colours  :     Method  and  means  of    recording,  matching,  c,r 

devising    >■  »f .     <;.    and    W.    Ps 

London,  and  A.  YV.  Coker,  Sutton.  Surrey.      Kng.  Pats. 
20,093  and  30,096,  Sept.  S  and  Dee.  31,  1913. 

A  MACHINE  of  the  rotating  disc  type,  the  turntable  lieing 
operated  by  an  electric  motor  and  the  coloured  discs  being 
slotted  to  enable  them  to  tit  adjustably  over  one  another. 
A  modification  consists  in  the  use  of  a  single  colour  disc 
over  which  is  placed  a  heart-shaped  cam  (of  white 
for  instance)  which  combination  when  rotated  shows  the 
mixed  shade  in  gradually  increasing  strength  from  the 
centre  outwards.  Holes  are  provided  in  the  turntable 
which  during  rotation  set  up  suction,  thus  keeping  the 
coloured  discs  flat.  Convenient  means  of  measuring  the 
areas  are  provided. — J.  B. 

[Fire proofing.]     Treatment  of  cotton  and  cotton  goods  and 
other  combustible  substances  to  r.ifl-r  (hem   pe rmanently 
nflammabk.     \V.  H.  Perkin.  I  ixford.  S.  Bradbury, 
ishton-on -Mersey,   and   YVhipp  Bros,   and  Tod.    Ltd., 
Manchester.       Eng.  Pus.  I  i)  17,814,  20,971,  and  24.088. 
Aug.  5.  Sept.  17.  and  Oct.  24,  1913,  and  (B)  17.S15  and 
20. '.172.  Aug.  .">  and  Sept.  17,  1913. 
(a)  The  woods  are  impregnated  with  a  soluble  salt  of   a 
metal,  the  oxide  or  hydroxide  of  which  is  capable  of  acting 
as  an  acid.  and.  after  drying,  the  deposited  salt  is  fixed  by 
treatment   with   a   prepared  atmosphere  containing  a 
(e.g.,  carbon  dioxide  or  sulphur  dioxide)  which  is  capable 
of  rendering  the  deposited  salt  insoluble.     The  fixing  atmo- 
sphere is  preferably  moist  and  the  temperature  is  preferably 
high.  cy..  the  fixing  gas  may  be  admitted  into  an  orditi 
: .  (b*  The  use  of  an  alkali  aluminate  as  impregnating 
ami  of  carbon  dioxide  as  the  fixing  gas  is  specially 
Cood  results  are  obtained  on  flannelette  by  imi 
with  a  solution  of  sodium  aluminate  of  3n    l'w.   (sp.  gr. 
1-15)   and  ageing  in  an  atmosphere   containing   10%  or 
more  of  carbon  dioxide  and  sufficient  steam  to  leave  the 

ts   slightlv  wet   on  emerging        -  so    Eng.    P 

-      I  and9620  of  L902  and  24.222  of  1903  ;   this  J.,  1903, 
1  .   i904]  981.)— J.  B. 

Waterproof  fabric  and  the  lite  :    Manufacture  of and 

neon*  for  use  therein.  T.  W.  Jacobs,  jun..  London. 
Eng.  Pat.  26,172,  Nov.  14,  1913. 
The  fabric  is  passed  over  and  under  guide  rollers  thro 
a  tank  containing  the  waterproofing  liquid,  such  as  a 
mixture  of  vaseline.  100  ;  paraffin  wax.  UK) :  naphthalene. 
4  :  carbolic  acid.  12  :  and  vegetable  black.  3  parts,  and 
then  between  steam-heated  squeezing  rollers  which  remove 
the  excess  of  liquid,  and  bring  about  a  thorough  impregna- 
tion of  the  fabric.  The  pressure  and  the  temperature  of 
the  rollers  should  be  kept  approximately  constant 

— E..  \\ .  L. 
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Cl.  VII.— ACIDS;   ALKALIS;    SALTS;   NON-METALLIC  ELEMENTS. 


[X..T.  16,  1914. 


Vll.  -ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Phosphoric  acid  and  phosphates  ;   Alcohol  in  the  manufacture 

of .     P.    J.    Eos.     J.    Ind.    Eng.    Chem.,    1914,   6, 

828—829. 

To  extract  phosphoric  acid  from  phosphate  rock  it  is 
suggested  that  treatment  with  the  requisite  quantity  of 
sulphuric  acid  of  50°  B.  (sp.  gr.  1-53)  be  followed  by 
leaching  with  denatured  alcohol,  the  residue  being  filter- 
pressed.  A  relatively  pure  alcoholic  solution  of  phosphoi  ic 
acid  would  thus  be  obtained.  In  laboratory  tests  with 
calcium  phosphate,  an  extraction  of  99-2%  of  the  phos- 
phoric acid  was  obtained  with  95%  alcohol  and  98-7%  with 
50%  alcohol.— A.  S. 

Potash  ;    Waste  of .     J.  C.  Umney.     Perfumery  and 

Essent.   Oil  Rec,  1914,  5,  374—375. 

Co-operatios  is  suggested  for  the  collection  and  incinera- 
tion of  many  waste  marine  and  land  plants  such  as  furze, 
hedge-clippings,  bracken,  etc.,  as  a  source  of  potassium 
salts.  The  following  figures  give  the  potash  content 
of  the  ashes  :  Fucus  vcsiculosus,  F.  stratus,  4 — 5% ;  F. 
nodosus,  13% ;  oarweed,  Laminaria  saccharina,  15% ; 
Enteromnr plui  intestinalis,  7% ;  E.  compressa,  10%  ;  Ulva 
latissima,  4%  ;  Zoslera  marina,  9-5%  ;  bracken,  60%  ; 
Boletus  edulis,  50 — 57%  ;  Agaricus  velutipes,  78%  ;  the 
heath  mosses  Hijpn urn  Schrebcri  and  H.  splendens  28 — 30%; 
hop  bine,  25% ;  groundsel,  Senecio  vulgaris,  43-5%  ;  com- 
mon broom,  33%  ;  willow  bark,  24%  ;  sweet  chestnut  bark, 
20% ;  common  furze,  28% ;  Euphorbia  amygdaloides, 
39%  ;    Virginian  creeper  leaves  25%. — F.  Shdn. 

Clay  filers  and  certain  salt  solutions  ;    The  action  between 

.     W.   B.   Hicks.     J.   Ind.   Eng.   Chem.,   1914,  6, 

829—831. 

Various  saline  solutions  were  filtered  through  8-in. 
Pasteur-Chamberland  water  filters.  Little  or  no  change 
was  produced  in  the  boric  acid  content  of  borate  solutions ; 
there  was  a  decrease  of  0-2 — 0-5%  in  the  concentration  of 
alkali  sulphate  and  chloride  solutions,  of  0-5%  in  N/10 
and  8%  in  V  1000  alkali  carbonate  solutions.  The  filters 
were  dissolved  appreciably  by  ammonium  chloride  solu- 
tions.— A.  S. 

Hydrosulphites  and  formaldehyde-snlphorulates.     E.   Wild 

Chem.-Zeit.,  1914,  38,  928. 
The  iodine  method  of  Baumann,  Thesmar  and  Frossard 
is  recommended  for  the  estimation  of  the  sulphoxvlate, 
but  in  the  author's  opinion  a  quick  and  simple  method  of 
analysing  hydrosulphites  is  still  lacking.  (See  Bosshard 
and  Grob  ;  this  J.,  1913,  485.)-^!.  B. 

Ozone;    Action  of ore   inorganic  sulphur  compounds. 

E.  H.  Riesenfeld  and  T.  F.  Egidius.     Z.  anorc  Chem 
1914,  85,  217—246. 

The  action  of  a  stream  of  strongly  ozonised  oxygen  on 
solutions  of  sulphur  compounds  was  investigated.  Alkali 
sulphides,  normal  or  acid,  gave  thiosulphate  and  sulphite, 
with  some  hydrosulphite  ;  thiosulphate,  neutral  or  alka- 
line, gave  sulphate,  dithionate  and  sulphate,  with  small 
quantities  of  polythionate ;  sulphite  gave  principally 
sulphate,  with  some  dithionate.  The  end-product  in  all 
cases  was  sulphate.  Whilst  sulphur  compounds  at  a  low 
stage  of  oxidation  (sulphites,  &c.)  take  up  ozone  as  a 
whole,  analogous  metallic  compounds  (fenous,  manga- 
nous,  and  like  salts)  take  up  1  atom  of  oxygen,  a  molecule 
of  oxygen  escaping. — 0.  E.  M. 

Lead  acetal*,  lead  oxide,  water  ;    Equilibrium  in  the  system 

.     R.   F.   Jackson.     J.   Franklin   Inst.,   1914,   178 

492—493.  ' 

To  obtain  a  basis  for  investigating  the  clarification  of 
raw  sugar,  a  study  was  made  of  the  basic  acetates  of  lead 
from  the  standpoint  cf  the  phase  rule.  The  analyses 
were   made   by   measuring  the  volume  of  standard  acid 


neutralised  by  the  basic  lead,  and  the  volume  of  acid  or 
of  sodium  oxalate  required  for  total  precipitation  of  the 
lead.  The  basic  acetates  were  prepared  by  the  inter- 
action of  normal  lead  acetate  and  lead  hydroxide.  The 
solid  phases  capable  of  existence  were  found  to  be  three. 
Normal  lead  acetate,  Pb(C2H302)2,3H,l>,  consists  d 
monoclinic  prisms;  it  is  stable  in  equilibrium  with  its 
own  solutions,  and  its  solubility  increases  *  rapidly  in 
solutions  of  increasing  basicity.  Its  solubility  in  neutral 
solutions  is  35-5%.  Tetra-lead  monoxvhexa-acetate. 
3Pb(C2H30,),,PbO,3H,0,  crystallises  in  minute  needles,  is 
very  soluble  in  water,  and  forms  highly  refracting  solutions 
of  sp.  gr.  1-93 — 2-28.  It  is  unstable  in  contact  with  its 
own  solution.  Its  solutions  contain  at  the  extremes  of 
saturation  15-89%  PbO.  48-95%  Pb(CH30.,)2,  and 
24-74%  PbO,  49-21%  Pb(C,H3» >,),.  Tri-lead  dioxy- 
diacetate,  Pb(C2H302j2,2PbO,4H20,"  consists  of  minute 
imperfect  needles  ;  it  is  capable  of  existing  in  contact 
with  its  own  solutions,  in  which  case  its  solubility  is  13 
Its  saturation  curve  is  very  long.  The  extremes  of 
solubility  are  7-4%  PbO,  4-8%  Pb(C„H302)„  and  24  : 
PbO,  49-21%  Pb(C2H302)2.— J.  H.  J. 

Manganese    sulphide;     Heat    of   formation    of .     S. 

Wologdine  and  B.  Penkiewitsch.      Comptes  rend.,  1914, 
158,  498 — 199. 

The  oxidation  of  manganous  sulphide  resulting  in  the 
formation  of  Mn304  and  sulphurous  and  sulphuric  acids 
gave  as  a  mean  value  of  somewhat  varying  res\Uts  70-535 
cals.  for  the  molecular  heat  of  formation  of  the  sulphide. 
A  second  method  consisted  in  the  ignition  of  a  compressed 
pastille  of  manganese  and  sulphur  in  a  calorimetric  bomb 
in  an  atmosphere  of  nitrogen  by  means  of  a  mixture  of 
aluminium  and  potassium  chlorate  and  a  fuse  of  gun- 
cotton.  It  gave  a  value  of  62-901  cals.  per  mol.  as  the 
mean  of  a  number  of  concordant  results. — ^G.  F.  M. 

Felspar  supply  of  the   United  States. .   Watts.     See  VTIL 

Use  of  washers  and  coolers  with  sulphur  ovens,  and  [deter- 
mination of]  the  sulphuric  acid  content  of  the  oven  gases. 
Pellet,     See  XVII. 


Chief  cause  of  the  loss  of  sulphuric  anhydride  and  chlorine 
by  incineration  of  substances  containing  these  constituents. 
O'Sullivan.     See  XXIII. 


Barytes  in  Canada.     Oil,  Paint,  and  Drug  Rep  ,  Oct.  12 
1914.     [T.R.] 

The  barytes  mines  in  Cape  Breton  will  shortly  be  able  to 
supply  the  needs  of  Canada,  whilst  other  sources  will 
produce  sufficient  quantities  for  export. 

Fluorspar  in  the  United  States.     Oil,  Paint,  and  Drug  Rep., 
Oct.  12,  1914.     [T.R.] 

The  increase  in  the  home  production  and  the  imposition 
of  a  tariff  on  fluorspar  in  1909  have  resulted  in  a  decrease 
in  the  American  imports  to  22,682  short  tons  in  1913 
compared  with  the  115,580  tons  produced.  The  imports 
came  almost  entirely  from  Great  Britain  and  amount  to 
over  55%  of  the  total  English  production.  The  open- 
hearth  steel  process  absorbs  about  80%  of  the  amount 
produced. 

Patents. 

Hydrogen  producing  plant ;  Means  in  combination  with 

for    regulating   fluid    pressures    therein.     J.    Dempster, 
Manchester.     Eng.  Pat.  16,893,  July  16,  1914. 

In  the  production  of  hydrogen  by  the  action  of  steam  on 
oxidisablc  material,  with  alternate  de-oxidation  by  a 
current  of  reducing  gas  (water-gas),  a  pressure-regulating 
device  is  provided  to  prevent  leakage  of  reducing  gas 
into  the  hydrogen  or  steam  connections  by  enroling 
a  higher  pressure  in  these  than  in  the  reducing  gas  mains. 
A  vessel  is  divided  into  two  intercommunicating  com- 
partments   which   contain    water ;     one   compartment   is 


V..I.  XXXII!.,  No.  21.] 


Cu  vim.    GLASS;  CERAMICS. 


1017 


in  connection  with  the  water  gas  inlol  main  and  is  pro- 
vided «ii!i  an  o\  rllow  passage,  whilst,  in  the  other  com- 
DHtnicnt,  water  forms  u  seal  between  the  hydrogen  outlel 
main    and    the    hydrogen    scrubber.     Any     inn. 

Hire    in    I  he    watei  gas   inlet    main,    acting    upon    the 
■  u-e  of  the   «  it'-r  in  tin  I  inent,   incn 

the  depth  of  seal  in  the  second  eompartnn  nl  and  w  1 

!    tl -fori'    a     I'onesponiliujj  increase    of    pressure    in 

the  hydrogen  outlet  main,  and  in  the  supply  -  I 

— F.   SODN. 

.      A.  Schwarcman,  \*  ■ 
md  Sons,  Inc..  Buffalo,  N.Y.      U.S. 

Pi 22,  191 1  ;  dale  of  appl.,    Feb.    4, 

LOU. 
A   eydratkd  sesquioxide    e.g.   Al,(<»llifi.   is   precipitated 
In- an  alkali,  washed  free  from  soluble  matter  and  treated 

with  a  dilute  soluti f  a  compound  of  a  metal  of  the 

platinum  group  (preferably  palladium)  containing  as 
much  metal  as  will  be  absorbed  by  the  AI.(Ull)fl.  The 
precipitate  is  collected  and  dried. — \V.  H.  C. 

Sulphuric  acid  ;  Ch  of . 

\\ .  i;.  Mil's  and  ('.  T.  Packard,   \  E    Packard 

and  Co.,   Ltd.,   Ipswich.     U.S.    Pat.    1,112,546,  Oct.  6, 
1914.     hate  oi  appl.,  March  21,  191  I. 

S»  Eng.  Pat.  12,007  of  1!I13  ;  this  J„  1914,  692.— T.  F.  B. 


Xitratr  of  limi  •;  Process  of  effecting  solidification  of  fluid 

.     M.  Scharff,   Ludwigshafen,    Germany,    Assignor 

to  Norsk  Hydro- Klektrisk  Kvaelstofaktieselskab, 
Christiania.  U.S.  Pat.  1,112,722,  Oct.  6,  1914.  Date 
of  appl.,  July  3.  1912. 

SsxFr.  Pat.  445,826  of  1912  ;  this  J.,  1912,  1179.— T.  F.  B. 

IlydriMj'  n  :     Process    of    producing .     C.     Bosch    and 

W.  \\  ild,  Vssignors  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S  Pats.  1,113,096 
and  1,113,097,  Oct.  6,  1914.  Dates  of  app!.,  Oct.  2'J, 
1913. 

•<ee  Fr.  Pat.  459,918  of  1913  ;  this  J.,  1914,  24.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 

Refractories;  Needs  of  the  glass  manufacturer  in  the  way 
— .  C.  \V.  Berry.  Trans.  Amer.  Ceram.  Sue..  1914, 
101—108. 


t 


Resistaxik  of  tank  blocks  and  glass-pots  to  the  action 
"f  Muxes  de|>ends  more  upon  physical  structure  than  on 
chemical  composition.  A  block  should  possess  sufficient 
leniity  to  prevent  the  penetration  of  fluxes.  It  should 
lissolve  slowly  in  the  glass  without  causing  "stones" 
ind  the  wearing  surface  should  remain  smooth.  Pure 
non-plastic  clays  which  are  attacked  only  slightly  by 
luxes  must  be  introduced  in  a  very  fine  condition,  as 
itherwise  the  plastic  binding  clay  will  dissolve,  allowing 
he  refractory  clay  to  enter  the  glass  and  form  stones. 
blocks  high  in  silica,  e.g.,  where  iree  silica  has  been  added 
o  obtain  77%  SiOa  in  the  finished  product,  are  quickly 
I,  as  also  are  mixings  high  in  alumina.  High 
ubca  also  tends  to  increase  porosity.  It  is  not  advisable 
0  introduce  "  grog  "  made  from  used  pots,  as  the  material 
!»s  absorbed  duxes  which  will  cause  a  honeycombed  sur- 
«e.  The  greatest  wear  on  a  pot  occurs  during  the  first  four 
nelts  ;  after  the  fifth,  the  action  diminishes  as  the  pot 
iecome6  nearly  vitrified.  A  pot  which  is  suitable  in 
■imposition  for  plate  glass  may  not  answer  for  lead  and 
'ther  glasses  made  in  closed  pots. — H.  H.  S. 

ioda-lime    glasses  :     The    limits    of   proportions    of . 

9.    (.cist harp    and    J.    C.    Parkinson.     Trans.    Amer. 
Ceram.  Soc,  1914,  16,  10<l— 116. 

■oda  ash  glasses  can  only  be  made  successfully  with  a 
mited  proportion  of  lime,  e.g.,  ICaO  :  2NaaO.  To 
btain  satisfactory  glasses  containing  more  than  S°0  CaO, 


odium    sni|ih  i-  ining 

soda  in  excess  ol  22%  ol  no!  likely 

i"  be  b(  rong  and  dui  iblo ;  for  pi 

should   lie   inn.  Ii    lower.     The    whole   Geld   "l    sods-lime 
be  dii  id.  d    into  :    (1)  opaque   ba 

and  nil. 1   iblo  1 

1    I111 ", 

.•I li.-iw ise    opa  [ue    crj   I    Him     m  1    os ;     (3)    1  1 
glasses  proper,  inclu  ■  impoi  tan 

(4)   mixtures  givin 
cooling.     The  aut  hoi  I  the  dofinit 

1  l.SiO    ;     Ma,0,SiO,;     Na,0 
of  the  composil  ion,  NatO,3SiO 

suspended  silica  which  dissolved  slowly,  to  form  probably 
a  solid  soluti f  Bilica  in  the  bisilicato.     II.  II.  8. 


Ruby  colour  in  glass;    Notes  on  tht   development  of . 

A.  E.  Williams.     Trans.  Amer,  Coram.  Soc,   lull.  16, 

284—300. 
I:.  v.\  glass  is  obtained  by  using  as  coloui  oopper, 

::. .l.i.  selenii 1   Bowers  ol  sulphur;    the  1 

usually  found  t..  be  in  suspension  as  Recipes 

culled  from  the  literature  of  the  subj  iven  for  gold, 

selenium  and  sulphur  rubies,  but  the  author's  own 
experiments  refer  to  copper  ruby  glass.  This  was  formerly 
made  by  the  process  ol  Bashing,  which  consists  of  placing 
a  very  thin  layer  of  coloured  gla  ou  a  surface  of  CO 
glass  of  normal  thickness  ;  Bpecial  skill  being  required  to 
blow  the  layer  to  uniform  thickness  in  order  to  obtain 
uniform  colour.     At  present,  however,  ru  1-  made 

by  pressing  in  moulds  and  reheat  •■  Bhould 

not  be  developed  till  the  glass  is  reheated.  Highly 
rluid  glasses  are  found  to  "colour  out  "  quickly,  viscous 
slowly.  Substitution  of  lead  or  Boda  for  limo 
increases  rapidity  of  colour  development,  Lad  more  so 
than  soda.  High  silica  content  (4—  l-.'i  mols.)  is  necessary 
t..  give  sufficient  viscosity,  and  to  obtain  good  colour: 
low  silica  t.n.ls  to  produce  brown  or  black  colours  and 
opacity.  With  high  silica  in  lime-potash  glasses  there  is  a 
tendency  to  Btreakiness,  which  can  be  reduced  by  small 
quantities  of  had  oxide,  and  by  re-melting.  Iron  and 
manganese  are  detrimental  to  a  good  red  ...lour.  Density 
of  colour  is  apparently  increased  by  increase  in  tempera- 
tor*.  The  following  formula  were  found  to  h 
suitable  for  a  good  ruby  glass,  1%  of  cream  of  tartar  being 
added  : — 


Equivalents. 

Xa20 

0102 

0-202 

2-:t:t 

0-067 

0-018 

0-073 

0-538 

0023 

0041 

11  !l 

0-536 

1  no 

0-023 

0041 

0-44 

0-100 
0-536 

0023 

UU41 

0-34 

0-100 

PbO    . . . 

— 

K20    

SiO.    

1  57 

(  uO     

0-023 

SnO 

0041 

IS.Oj  . . 

— 

CaO     

034 

— H 

H.  S. 

Glass.     Similarity  between  aqueous  and  glass   solutions  of 
gold.     Effects  of  various  temperatures  on   coloured,  abut. 

A.    Silverman.     Trans.    Amer.    Ceram.  Soc.,    1914,    16, 

.".+7—550. 
The  colour-chan-cs  from  yellow  gold  chloride  solution 
to  red  colloidal  solution  of  gold,  and  thenito  brown 
precipitate  and  blue  supernatant  colloidal 3 solution, 
which  occur  on  addition  of  potassium  carbonate  and 
formaldehyde  and  Bubsequenl  boiling  with  oxalic  acid, 
may  be  reproduced  in  solid  solution  in  glass.  Lola 
chloride  solution  was  sprinkled  on  sand  which  was  then 
added  to  the  batch  mixing  of  a  Pb-Na-K  silicate  glass 
Stannous  oxide,  served  as  reducing  agent,  and  the  third 
stage  was  effected  by  re-heating. 

As  certain  coloured  glasses  were  found  to  be  much 
darker  at  high  than  at  the  ordinary  temperature,  the 
effect  of  immersion  in  liquid  air  was  observed.  Selenium 
rubv,  black  at  high  temperatures,  was  yellow  to  orange 
in  liquid  ■air.  Xo  perceptible  change  took  place  with 
blue  and  green  glasses,  but  most  red  and  yellow  glasses 
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and  also  potassium  bichromate  and  sulphur  became 
lighter  in  colour.  Return  to  the  ordinary  temperature 
restored  the  original  colour. — H.  H.  S. 

Fluorides  as  opacifiers  [clouding  agents  fur  tjhi  a  a  ml  i  lamels]. 
J.  B.  Shaw.  Trans.  Amer.  Ceram.  Soc.,  1914,  16, 
577 — 579. 

Opacity  may  be  produced  in  glass  by  fluorides  without 
the  presence  of  alumina.  Different  heat  treatment 
will  modify  the  products  from  anv  given  fluoride  mixing. 

— H.  H.  S. 

Clay  ;     Effect    of    some    electrolytes    on .     R.    Back. 

Trans.  Amer.   Ceram.  Soc,   1914.   16,  515 — 546. 

The  clays  were  used  in  the  physical  conditions  of  plastic 
mass,  thick  paste,  creamy  slip,  and  5%  aqueous  suspension. 
The  effect  of  added  electrolytes  was  studied  with  regard 
to  volume  shrinkage  in  drying  of  the  plastic  mass,  water 
content  of  pastes  just  fluid  enough  to  flow,  and  viscosity, 
flocculation  and  volume  shrinkage  of  slips.  Great 
precautions  were  found  necessary  to  eliminate  error  in 
•  Irving  the  clay,  making  it  plastic  and  moulding  into 
briquettes,  especially  with  regard  to  the  time  factor. 
The  ratio  of  volume  shrinkages  of  a  ball  clay  and  a 
kaolin  in  their  best  working  consistence  bore  no  relation 
to  the  ratio  of  the  percentages  of  water  used.  These 
varying  shrinkage  and  pore-water  volume  relations  are 
attributed  to  an  arrangement  of  the  clay  particles  effected 
by  the  reagents,  or  to  a  change  in  their  power  of  retaining 
water  at  110°C.  Some  electrolytes,  e.g.,  C'a(OH),  and 
Ba(OH)2,  in  small  quantities  (005 — 0-075°o)  act  as 
deflocculators,  but  greater  concentrations  produce  distinct 
flocculation.  The  cause  of  such  dual  behaviour  is  to  be 
sought  in  dissociation  phenomena  and  changes  in  surface 
tension  of  the  liquid  medium.  Caustic  soda  and  potash 
are  vigorous  deflocculating  agents  at  all  concentrations, 
although  a  temporary  thickening  may  be  caused  by  the 
presence  of  lime.  The  coagulating  power  of  neutral  salts 
(XaC'l,  Cad,,  AlC'la)  and  the  rapidity  of  coagulation 
increases  with  the  valency  of  the  cation  ;  neutral  salts,  as 
well  as  acids  and  alkalis,  have  a  decided  influence  on  the 
shrinkage  and  viscosity  of  clays.  The  smallest 
quantities  of  electrolytes  used  showed  an  effect  on  the 
fluidity  or  stiffening  of  clay  paste.  Electrolytes 
that  cause  flocculation  in  a  clay  system  may  be 
employed  to  reduce  cracking  and  excessive  shrinkage 
in  the  drying  of  troublesome  clays.  For  casting 
slips,  caustic  soda  or  potash  or  sodium  silicate  or  carbonate 
may  be  used,  the  volume  shrinkage  being  reduced  by  one- 
third.  The  structure  of  a  cast  piece  seems  more  compact 
and  stronger  when  the  correct  quantity  of  electrolyte  is 
used,  but  excess  weakens  the  ware.  As  lime  and  alkalis 
affect  the  "  malachite  green"  used  in  the  dye-absorption 
method  of  estimating  colloids,  the  Rodenwald-Mitseherlieh 
hygroscopicity  method  is  preferable. — H.  H.  S. 

W  fathering  of  fireclays  in  the  manufacture  of  face  brick  and 
paving  block.  L.  B.  Rainey.  Trans.  Amer.  Ceram. 
Soc,  1914,  16,  405 — 408. 

The  practice  of  causing  clay  to  "  weather  "  for  about  four 
weeks  alter  being  mined  is  regarded  as  unnecessary. 
because  insufficiently  prolonged  to  bring  about  any  real 
mineralogical  change.  Blocks  made  from  the  "green" 
clay  tended  at  first  to  crack  in  drying,  a  difficulty  which 
was  overcome  by  addition  of  J  lb.  of  salt  to  each  wheel- 
barrow of  clay  as  it  waa  fed  to  the  pans.  The  fired  ware 
required  longer  cooling,  viz.,  6  days  instead  of  5.  Its  resist  - 
ance  to  disintegration  by  the  "  rattler  "  test  was  only  1°0 
inferior  (18  :  19)  to  that  of  ware  made  from  weathered 
clay,  whilst  the  colour  was  brighter. — H.  H.  S. 

Clay;   Data  >>>t  effect  of  varying  compression  loads  applied 

to in  the  plastic  condition.     ('.  W.  Parmelee.     Trans. 

Amer.  Ceram.  Soc.  1914,  16,  194—200. 

In  view  of  the  divergence  of  opinion  between  Seger  and 
some  later  writers  (see  Rept.  N.J.  Geol.  Surv.,  VI.  260  ; 
Missouri  G.S.,  XI,  459  ;  G.S.  of  Iowa,  XIV,  206)  as  to  the 
effect  of  re-pressing  clay,  trial  pieces  were   subjected    to 


compression  in  a  cylindrical  die,  15  cm.  long  and  5-3  cm. 
in  diameter,  the  pressures  ranging  up  to  50,000  lb.  on  the 
whole  surface.  The  results  uphold  Seger's  contention  that 
re-pressing  has  little,  if  any,  effect  upon  the  density  of 
plastic  clay.  There  is  certainly  no  relation  between  the 
magnitude  of  the  compression  load  and  porosity.  Any 
variation  in  volume  of  pores  is  to  be  attributed  to  lack  of 
homogeneity  in  preparing  the  plastic  mass.  It  follows 
that  in  the  repressing  of  brick,  pressure  used  in  excess  of 
what  is  necessary  to  cause  the  clay  mass  to  fill  the  die  is 
wasted  energy,  and  may  have  the  undesirable  tendency 
of  weakening  resistance  to  crushing. — H.  H.  S. 


Clays  ;    The  compression,  tensile  and  transverse-  strength  of 

some in    the    dried    state.     A.    V.    Bleininger    and 

W.   L.   Howat.     Trans.   Amer.   Ceram.   Soc,    1914.   16, 
273—283. 

Any  strength  test  of  dried  clay  is  regarded  as  constituting, 
at  best,  but  a  rough  and  indirect  estimate  of  plasticity. 
On  the  other  hand,  such  tests  have  a  practical  value  in 
connection  with  the  drying  of  clays  and  their  bonding 
power  on  sand.  Tests  with  mixtures  of  clay  and  standard 
sand  are  not  comparable  with  those  without  sand,  on 
account  of  this  bonding  power  and  the  change  in  dning 
conditions.  The  clay-sand  trials  arc  preferred,  particu- 
larly with  ball  clays  and  plastic  fireclays.  The  transverse 
test  is  regarded  as  more  reliable  than  the  tensile  test, 
which  is  in  turn  better  than  the  compression  test.  In  all 
cases,  variations  from  the  average  are  so  great  that  no 
meaning  can  be  attached  to  the  results  until  20  specimens 
have  been  broken. — H.  H.  S. 


Clay  , 


The    plasticity    of - 
Amer.  Ceram.  Soc, 


Trans. 


Plasticity'  in  clay  has  been  variously  attributed  to  the 
structure  of  the  particles,  to  the  presence  of  aluminium 
silicates  containing  chemically  combined  water  of  hydra- 
tion, to  molecular  attraction  between  particles  (Grout, 
1905),  and  to  the  influence  of  colloidal  matter  (Schloesing, 
1874).  The  colloidal  theory  is  regarded  as  the  most  pro- 
bable, and  as  capable  of  embracing  the  others.  Organic 
colloids  are  very  numerous  ;  thirty-four,  resulting  from 
decomposition  of  vegetable  and  animal  organisms,  have 
been  identified  in  soils  (see  U.S.  Bureau  of  Soils,  Bulls. 
53,  74,  75).  They  are  present  as  emulsion-colloids,  and 
protect  inorganic  colloids — silicic  acid,  and  aluminium 
and  iron  hydroxides — from  mutual  coagulation.  The 
process  of  decomposition  of  a  mineral  such  as  orthoclase  is 
considered  to  be  essentially  one  of  hydration,  with  a  less 
of  silicic  acid  sols  at  each  step,  thus  :  KAlSi3Os  +  HOH  = 
KOH  +  HAlSi3Oa;  HAlSi308—  SiO,  =  HAlSi206.  pylO- 
phyllite  :  which  by  further  loss  of  silica  becomes  kaolinite 
and  then  diaspore.  Apart  from  their  protective  influence. 
organic  colloids  and  adsorbed  salts  increase  plasticity  by 
raising  the  viscosity  of  the  water-film  round  the  particles. 
The  finer  the  grain  of  clay,  the  more  chance  for  colloidal 
material  to  form.  The  longer  the  clay  is  subjected  to  the 
solvent  action  of  water,  the  more  colloids  are  formed. 
Binding  power  and  shrinkage  depend  on  the  structure  of 
the  grain  and  on  the  nature  of  the  emulsion  colloids. 

.  —  R  H  S. 

Plasticity  method  ;    A   study  of  the  Atlerberg .     C  a. 

Kinnison.     Trans.  Amer.  Ceram.  Soc,  1914,  16,472 — 

486. 
Atterberg's  method  for  measuring  plasticity  (see  Inter- 
national Reports  on  Pedology,  1911  :  also  this  J.,  1910. 
629)  is  based  upon  the  varying  physical  behaviour  of  clays 
with  different  water  contents.  He  classifies  the  condition 
of  a  clay  mixed  with  varying  (progressively  decreasing) 
amounts  of  water  into  five  different  states  as  follows  : 
(1)  The  upper  limit  of  fluidity,  or  the  point  where  the  elay 
slip  flows  as  water  ;  (2)  the  lower  limit  of  fluidity,  or  flo». 
where  two  portions  of  the  clay  mass  can  barely  be  made  t< 
flow  together  when  placed  in  a  shallow  dish  and  sharply 
rapped  ;  (3)  normal  consistence,  when  clay  is  most  work 
able,  is  no  longer  sticky  and  will  not  adhere  to  metal  : 
(4)  the  lolling  limit,  at  which  clay  can  no  longer  be  rolled 
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all.  .I  threads  between  the  bands  and  thi 
.'ii  whioh  it  iii.u  i.-t.  ..ii. I  which  is  the  lower  limit  oi  the 
workable  condition;    (3)  the  poinl   at   which  dam| 
mil  ii"  longer  hold  together  when  Bubjooted  to  pressure. 

■  iul  and  thinl  uf  these  conditions  define  the  working 

■  clay,  and  it  is  Atterberg's  contention  that  the 
wider  this  range  the  in. .re  plastic  is  the  clay.  If  the  water 
content  corresponding  lo  each  .>f  these  conditions  be 
expressed  as  a  percentage  of  the  weight  of  dry  clay,  the 

i'ity     number"     is     the    difference     between     the 
figures;      the     higher     its     value     the     more 
Ii    is   found,   however,    in  tl; 
nd    .'t    clays    rich    in     humus    that    normal 
3)  is  higher  than  Bow  limit  (2),  and  therefore 
plasticity  must  be  recognised,  viz.,  sticky  and 
ky    plasticity.     Failure    to    appreciate    this    dis- 
tinction  is  considered   by   Atterberc   to  be  the  cause  ol 
failure  of  many  older  methods  for  determining  plasticity. 
The  method  was  tried  by  the  author  on  twenty  American 
various  types,  and  was  judged  from  practical  ex- 
perience to  I).-  no  more  accurate  than  that  based  on  volume 
shrinkage.     No  method  yet  known  entirely  coincides  in  its 
Is  with  those  of  practical  experience,  but  a  collation 
■  A  tie  1  est  reveals  the  facts  with  fair  accuracy. — H.  H.  S. 


crap  clay;    A'../,    on   thi    restoration   of  plasticity 

to .     J.    Minneman.     Trans.    Amer.    Coram.    Soc. 

1914,  16,  96—97. 

I'snurn  scrap  clay,  found   to  be  less  plastic  when  re- 

Uongcd  and  re-pressed,  may  be  restored  by  the  addition  of 

which    coagulate    .lay    slips.      Hydrochloric 

aeid.  magnesium  sulphate,  calcium  sulphate  and  vinegar 

were  used  on  a  commercial  scale,  in  amounts  varying  from 

0-05  to  0T°o,  the  addition   being  made  in  the  blunger. 

im  sulphate  (0-07°o)  was  found  to  be  most  satis- 

and  has  been  used  for  several  years.     The  restored 

plasticity  is  equal  to  the  original. — H.  11.  S. 


.  e/  tonn    shales  at  furnaa   temperatures.     G.    II. 

Trans.    Amer.    Oram.    Soc,    1914,    16,   571— 
676.     (See  also  Bleininger  and  Teetor,   this  J.,    1914, 

cces  burned  to  850  C\  wen-  suspended  vertically 
from  fireclay  grids  in  the  kiln,  and  loads  were  applied  by 
hanging  to  the  lower  ends  fireclay  weights  equivalent  to 
■  tension  of  5  lb.  per  sq.  inch  of  cross  .sectional  area. 
Reference  marks  four  inches  apart  were  made  on  each 
piece.  Seven  burns  were  conducted,  the  finishing  tern- 
panteres  being  1020°,  1050  .  1090°,  1100  .  1130  .  1 150 
and  1170° C.  respectively.  A  striking  difference  in  the 
shales  during  vitrification  was  evident.  As 
I  rule,  a  shale  or  clay  maintaining  a  high  vise. 'sit  \ 
.luring  vitrification  is  to  be  preferred  to  one  which  is  subject 
to  a  sudden  drop  in  viscosity  ;  except  when,  a^  is  found  in 
very  silieious  samples,  the  former  produces  a  ware  of 
nferior  strength  and  toughness. — H.  H.  S. 


FtUpnr  supply  of  th    U    led  Stalt  s.     A.  S.  Watts.     Trans. 

Amer.  Oram.   Soc.,   1014.  16,  80—95. 

The  demand  for  pure  felspar  being  greater  than  European 

•ourees  can  supply,  the  author  recounts  the  location  and 

•f  felspar  deposits  (apparently  pegmatite)  in  the 

.ast  of  the  Mississippi  River.     The  influence 

f  the  methods  of  mining  and  grinding  upon  the  quality 

f  the  finished  product  is  shown  by  the  good  reputation  of 

Maine   felspars,    which    are    not    naturally    very    pur.-    on 

tccount  of  a  quartz  content  which  cannot  be  eliminated. 

-  given  of  American  spars  show  variations  in  alkali 

"Utcnt  from  S  to  160o.     The  chief  states  concerned  are 

onnccticut,  New  York,  and  Pennsylvania.     In  the 

Mt  named,   the   largest    deposit    of   soda   felspar   in   the 

>as  found,  but  is  almost  exhausted.     Maryland  is 

xpectcd  to  supply  soda  felspar  in  the  future  :    the  soda 

tes  contain  6°oNa,0  and  4°0K,,0.     In   Virginia 

nd  North  Carolina,  felspar  has  been  subsidiary  to  mica 

nining  hitherto.     In  Georgia  the  production  of  felspar  has 

tot  yet  been  attempted.— H.  H.  S. 


Plaattr  ;   .V"'.  •  •■ 

I'.  It.  Allen.     1  „   go,      19)  i   m,  Qg 

100. 

n  to  the  ■■                   ni 

.arried  out  bj  suspending  plaatei  bars  on  knife  edges  and 

breaking  them  by  means  pplied  at  the  middle. 

The   load  consisted   ol   a   bucket  into  which   watoi 

poured    until    rupture   .•..ni!,. i.  The   formula 

3    l'l 

•>'l  !■••  "'''"'  s  '*  ''''    modulus  of   rupture  in  lb 

s.p  inch,  r  the  load,  /  thi  Ii  n  tl.  in  inches,  and  ',  and  </.  the 
width  and  depth  respective!;   oi  thi  tion.     The 

average  of  tests  on  good  material  was  found  to  b.    ■ 

A  good  tensile  -•  ii  lb    pi  i  - ■,.  inch. 

—  II.  II.  S 


Potash-soda    felspars;    Use    of    mixed in    porcelain, 

A.  S.    Watts.    Trans.   Amer.   Ceram.   Soc.,    1914,   16. 
212— 215. 

Thk  introduction  of  s...la  f.l-p.ir  into  f.  Ispathii    | 
is  found  to  cans.-  warpage  when  equal  (.arts  <.f  Boda-  and 
potash  spar  are  used,  if  the  ware  i~  not  fired  above  cone  s 
1l".iu   i  .).     Above   tins   temperature,    warpage   incn 
with  the  content  of  soda-spar,  until  it  constitute     -  ; 
the  total  felspar  present  ;    then  warpage  di  up  to 

100",,  so.la  spar,  indicating  that  pure  Boda  felspar  wi 
cause  less  warpage  than  any  natural  mixture  of  the  two 
spars.      Shrinkage  increases  with  the  content  of  soda  spar, 
but  only  slightly  after  the  ratio  equals  1:1.     If  the  6 
temperature  exceed  -         inkage  increases  up  to  the 

ratio  62  potash-:    38   sods  and   with   additional 

soda-spar  decreases  slightly.     Translucency  increases  with 
the  content  of  soda-spar,   but    above  cone  8  del  I 
all  cases.— H.  H.  S. 


Porcelain  both/ :  Th>  influenet  of  calch 

precipitated  in  a .     B.  S,  Radcliffe.     Trans.  Amer. 

Ceram.  Soc.  1194.  16,  127—130. 

As  clays  that  naturally  burn  red  have  a  high  absorption. 
and  as  the  colours  are  not  always  uniform,  porcelain  slip- 
were  mixed  with  solutions  of  iron  and  calcium  chlorides, 
which  were  then  precipitated  by  addition  of  ammonia 
and  ammonium  carbonate.  Bodies  high  in  iron  fl 
more  plastic  than  those  high  in  lime,  and  the  dried  tiles 
were  stronger.  All  the  bodies  were  completely  vitrified 
at  cone  9.  Suitable  uniform  gray  colours  can  be  obtained 
by  precipitating  0 — 2%  Fe  in  a  porcelain  body,  and 
uniform  red  colours  by  4 — 6%  Fe.  The  porosity  in  the 
latter  case  need  not  be  more  than  3 — 1"0.  —  EL  H.  S. 


Ferric  oxiilf  \as  colouring  agent  in  pottery]  ;  A  not-   on  the 

tionof .     C.  S. Kinnison.     Trans.  Amer.  Ceram. 

Soc.,1914,  16,  136—143. 
Ferric  oxide  at  atmospheric  pressure  cannot  exist  above 
1390  c.  ;  it  dissociates  into  oxygen  and  magnetic  oxide. 
which  in  presence  of  silica,  as  in  clay,  forms  ferrous 
silicates  dark  brown  to  black  in  colour.  This  colour- 
change  was  taken  as  criterion  of  reduction  of  ferric 
oxide  when  added  to  the  extent  of  5  1  ,  to  various  mixtures 
of  kaolin.  flint  and  felspar.  The  results  show  that  the 
temperature  of  formation  of  ferrous  silicate  is  qualified 
by  the  Al,(l3  :  SiOj  ratio  of  the  body  mixture  :  the  smaller 
the  ratio  "(which  varied  from  I  :  2  to  I  :  9),  the  lower  the 
temperature.     Seger'e  that     the     lower     thi- 

ll i )  |  :  IV  1 1 ,  ratio,  the  lighter  are  the  colours  developed, 
is  confirmed.  Fluxes  influence  the  colouring  properties 
of  iron  oxide  in  opposite  ways  :  at  low  temperatures  where 
the  amount  of  fused  material  is  small,  the  colour  is  inten- 
sified bv  suspension  of  iron  particles  :  but  with  more  fused 
material  present,  iron  is  taken  into  solution  and  the 
colour  then  depends  on  composition#and  temperature. 
In  acid  clays  reduction  of  Fe,0,  takes  place  at  lower 
temperatures  than  in  more  aluminous  bodies:  1320  a- 
compared  with  1390  '  C.  When  fluxes  are  present  the 
dissociation  temperature  is  1210  — 1220"  C. — H.  H.  S. 
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Soluble  sails  in  clay;  Influence  of upon  behaviour  of 

slip  and  glaze.     M.  A.  Coats.     Trans.  Amer.  Coram.  Soc, 
1914,  16,  162—168. 

A  terra-cotta  clay  containing  0-356%  of  soluble  sulphates 
was  used  for  the  body,  and  amounts  up  to  T>°0  CaS04, 
•">"„  NaCl,  4-5°;,  MgSOj,  5-0%  CaC'U,  and  3-5°,,  FeSO,. 
were  further  added  separately.  The  presence  of  soluhle 
salts  in  the  body  caused  peeling  of  slip  or  glaze,  the 
amount  present  not  being  material.  Application  of  the 
glaze  to  the  "  leather-hard  "  body  did  not  eliminate  the 
trouble.  Fixation  of  the  sulphates  by  addition  of  barium 
carbonate  was  an  effective  remedv. — H.  H.  S. 


Terracotta  bodiei.  slips,  and  glazes.     G.  D.  Phillips.     Trans. 
Amer.    Ceram.   Soc,    1914,    16,    169—178. 

In  attempts  to  produce  a  satisfactory  combination  of 
body,  slip  and  glaze  to  mature  at  cone  6 — 7  for  architec- 
tural terracotta,  the  trials  were  pressed  in  plaster  moulds, 
removed  as  soon  as  possible,  and  tooled  to  a  finished 
surface.  The  body  selected  had  the  composition  :  Stone- 
ware clay  79-5,  grog  (12 — 45  mesh)  20,  barium  carbonate 
0-5°o.  The  slip  was  made  from  the  mixing  :  china  clay  25, 
Tennessee  ball  clay  6,  Cornwall  stone  45,  German  ball  clay 
6.  flint  20,  sodium  carbonate  1  part  by  weight.  A  bright 
white  glaze  was  made  from  the  formula :  016  K20, 
0-40  CaO,  0-35  BaO,  009  ZnO,  0-41  Al203,  3-7  Si(")2  ; 
and  a  matt  white  from  the  formula  :  0-16  K20,  0-44  CaO, 
0-35  BaO.  005  ZnO,  0-37  A1203,  1-9  SiO,.  The  ware  was 
fired  to  cone  6  in  a  50  hour  burn,  with  slow  cooling. 

— H.  H.  S. 


Roofing  tile  slips  and  glazes.     E.  T.  Montgomery  and  C.  F. 
Tefft.     Trans.  Amer.  Ceram.  Soc,  1914,  16)  144—150. 

The  composition  of  slips  and  glazes  depends  on  whether 
the  tile  is  to  be  burnt  in  one  fire,  at  cone  02,  or  in  two 
fires  of  which  the  second  is  at  cone  010 — 07  (see  Ohio 
Geol.  Survey,  Bull.  11,  "  Manuf.  of  Roofing  Tiles  ").  The 
use  of  a  dull  glaze  or  one  which  is  matt  owing  to  imma- 
turity is  recommended  instead  of  a  slip.  At  cone  02,  a 
glaze  of  this  kind  may  be  made  from  the  formula  :  0-6  PbO, 
0-25  CaO,  015  K20,  0-35  A1203,  1-3  Si02,  with  the  addition 
of  the  usual  colouring  agents.  At  cone  010 — 07,  a  dull 
glaze  of  the  following  composition  may  be  used  :  01  K20, 
0-5  PbO,  0-25  CaO,  015  BaO,  015^0-3  A1203,  1-5—3-0 
Si02 ;  or  a  matt  glaze  of  composition  :  0-8PbO,  0-1  CaO, 
01  K20,  0-21  A1203,  1-4  SiO,.— H.  H.  S. 

Underglaze  colours  ;    Production  of by  use  of  soluble 

metallic  salts.     R.  M.  Howe.     Trans.  Amer.  Ceram.  Soc, 
1914,  16,  487 — 496. 

The  salts  used,  viz.,  nitrates  of  cobalt,  uranium  and 
nickel,  sulphates  of  iron  and  manganese,  and  chromium 
chloride,  were  deposited  by  evaporation  from  solution  on 
bases  such  as  aluminium  hydroxide,  kaolin,  silica,  bone 
ash  and  zinc  aluminate,  and  calcined  at  cone  7.  The 
colours  were  then  ground  and  applied  to  biscuit  ware 
with  ball  clay  and  glycerin,  and  fired  to  600°  C.  in  order 
to  render  them  firm  for  dipping  into  glaze.  Earthenware 
trials  were  fired  to  cone  07  in  6  hours,  stoneware  to  cone  7 
in  24  hours,  and  porcelain  to  cone  10  in  36  hours.  Good 
results  were  obtained  by  this  method  of  introducing  very 
small  quantities  of  colouring  agents  by  means  of  their 
solutions.  Cobalt  on  alumina  yielded  good  colours  at  all 
temperatures;  cobalt  on  zinc  aluminate  was  good  at  the 
higher  temperatures,  but  greenish  at  cone  07  ;  cobalt  on 
flint  also  behaved  well.  Uranium  on  alumina  gave  nice 
yellows  under  oxidising,  and  pretty  grays  and  blacks 
under  reducing,  conditions  ;  uranium  on  kaolin  was  not 
so  easily  influenced  by  the  atmosphere.  Iron  on  kaolin 
gave  good  yellows  at  cone  07,  and  browns  at  the  higher 
cones  ;  iron  on  bone  ash  was  useless.  Chrome-alumina 
pink  was  successful  at  cones  7  and  10,  and  a  better  pink 
was  obtained  from*hrome  on  zinc  aluminate  ;  but  the 
latter  destroyed  all  green  colours.  Manganese  on 
aluminium  hydroxide  gave  exceptionally  good  pinks  with 
low  Mn  content  at  the  higher  cones,  but  with  increasing 
content  of  stain  blistered  badly. — H.  H.  S. 


Chromium  oxide  as  colouring  agent ;  Effect  of  variation  of 

RO  elements  upon in  a  matt  glaze.     R.  H.  Minton. 

Trans.  Amer.  Ceram.  Soc,  1914,  16,  248—263.  (See 
also  Pence,  this  J.,  1914,  80.) 
Experiments  were  made  to  determine  the  effect  of  CaO, 
BaO,  MgO,  and  ZnO,  separately  and  in  combination, 
upon  Cr203  in  a  matt  glaze  in  which  K.,0.  A1203,  and 
SiO,  were  kept  constant  at  0-2,  0-35,  and  2-25  equivalents 
respectively,  and  Cr203  at  1-75%.  The  effect  of  the  above 
bases  on  chromium  colours  is  summarised  as  follows  : 
CaO  singly,  fine  green  ;  CaO  and  ZnO  together,  pink  to 
brown  in  increasing  quantities;  CaO  and  BaO.  very 
dark  green  ;  CaO  and  MgO,  brown  ;  CaO  and  PbO,  fine 
bright  green  ;  ZnO  alone,  light  fawn  ;  ZnO  and  BaO, 
brown  ;  ZnO  and  MgO,  pinkish  brown  ;  ZnO  and  PbO, 
brown  and  strong  pink  ;  BaO  alone,  yellow  or  apple 
green  ;  BaO  and  MgO,  gray  ;  MgO  alone,  fawn,  stronger 
than  ZnO  in  effect.  In  fluxing  power,  CaO  alone  is 
superior  to  either  BaO,  MgO  or  ZnO  alone  ;  CaO  and 
ZnO  together  are  superior  to  any  other  dual  combination ; 
CaO  and  MgO  together  do  not  flux  in  any  proportion 
(cone  4  down).  The  uncertain  action  of  zinc  in  chromium 
glazes  is  due  to  atmospheric  conditions  in  the  kiln,  the 
tendency  of  zinc  being  to  form  ehromate  ;  both  yellow 
and  green  and  their  variations  may  be  found  on  the  same 
piece.  The  introduction  of  chromium  as  a  prepared  stain 
rather  than  as  the  raw  oxide  is  recommended.  The  two 
following,  containing  zinc  and  chromium,  and  calcined  at 
cone  5,  are  stalde  in  glazes  containing  no  zinc  :  (a)  1  part 
of  ZnO,  1  of  Cr203,  1  of  flowers  of  sulphur,  and  0-01  of 
Co304,  produce  a  dark  green  ;  (b)  40  parts  of  Cr,03,  20  of 
ZnO,  5  of  Co304,  20  of  SiOa,  and  15  of  borax,  produce  a 
dark  blue  green. — H.  H.  S. 

Cobalt-uranium    colours   [for   pottery    glazes];    Some . 

B.  S.  Radeliffe.     Trans.  Amer.  Ceram.  Soc,  1914,  16,. 

209—211. 
In  addition  to  the  four  oxides,  of  copper,  chromium,  nickel 
and  iron,  which  singly  produce  green  colours,  a  blend  of 
cobalt  blue  and  uranium  yellow  is  found  to  be  green  when 
fired  as  when  physically  mixed.  The  proportions  recom- 
mended are  4  or  5  parts  of  uranium  nitrate  to  one  of 
cobalt  nitrate. — H.  H.  S. 

Porcelain  glazes;    Deformation  temperatures  of  some . 

R.  T.  Stull  and  W.  L.  Howat.     Trans.  Amer.  Ceram. 

Soc,  1914,  16,  454 — 460. 
Cones  were  made  of  glaze  mixtures  and  their  deformation 
temperatures  were  determined  in  a  platinum  resistance 
furnace.  RO  was  kept  constant  in  all  glazes  at  0-3KaO, 
0-7C'aO  ;  A1„03  was  varied  between  0-4  and  0-85  equiv., 
and  Si02  between  20 — 6-5.  The  difference  between 
maximum  and  minimum  deformation  temperatures 
was  57°  C.  ;  the  softest,  deforming  at  1220°  C.  (Seger 
cone  4=1212°  C.)  having  the  formula  RO.0-6Al8O3, 
40SiO2;  and  the  two  hardest,  deforming  at  1277° C. 
(approximately  cone  7)  the  formula;  RO,0-85AUO3, 
2Si02,  and  'RO,0-4Al2O3,6-5SiO2.  The  glazes  wero 
also  fired  on  bisque  tiles  at  cone  9,  and  the  best  results 
found  to  be  obtained  from  the  formulae,  with  deformation 
temperatures  of  the  cones  of  the  same  composition : 
(a)  RO,0-6Al2O3,4-0SiO,  (1220°  C.) ;  (6)  RO.0-55 
Al,03.3-5SiO,  (1227°  C.) ;  (c)  RO,0-55AI2O„4-0SiO, 
(1230°  C);  ~(<0  RO,0-6Al,O3,3-5SiO2  (1222°  C).  The 
difference  between  their  deformation  temperature  and 
their  best  firing  temperature  is  80°— 90°  C,  a  difference  of 
4 — 4J  Seger  cones.  The  best  glazes  in  any  group  are 
found  in  close  proximity  to  the  group  eutectic — H.  H.  S. 

Crystalline  glaze  ;    A  type  of at  cone  3.     C.  C.  Rand 

and  H.  G.  Schurecht.  Trans.  Amer.  Ceram.  hoc, 
1914,  16,  342—346. 
The  glaze  selected  had  the  formula  :  0-3Na2O,0'65ZnO, 
0-05CoO,0-05Al.,O3,0-3B2O3,l-8SiO2,0-2TiO2.  Slight  varia- 
tions of  Na20  and  ZnO  did  not  appear  to  ane( 
crystallisation  or  colour.  Increase  of  Ti02  caused  crystals 
to'  become  smaller  and  more  numerous,  and  deteriorated 
the  cobalt  blue,  owing  perhaps  to  iron  impurities  in  tne 
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rutilo.  Trials  wore  drawn  from  tin-  kiln  aa  cooling 
progressed ;  crystallisation  increased  steadily  from 
llTn   I  -  downwards,  till  at  1030   I',  the  glaze  « 

posting  crystallisation  ol  an  outeotic.     A 
Ihiok  coating  pplied   to   tho   ware  was  found 

result.     II.  11.  S. 

torcelnin  glazes  at  com  Id.  E.  T.  Montgomery 
and  1.  A.  Kruson.  Trans.  Amor.  Ccram.  Soo.,  1914, 
16.  347     303. 

colourless  glaze  used  as  base  varied  in  composition, 
extremes      being  :      (1)     0-3K,O,0-7CaO,0  IA1  0  . 
•    ;        ind     I  ii     0-25K  ,O.0-55CaO.0-lNafO,0-lZnO, 
i  «S  i  ■  > . .  i '  _  1  '• . '  • , .         Borax,     when     used,     was 
introduced  raw  in  amounts  up  to  10%  without  difficulty. 
All  raw,   and   applied   t"   tho   dry   "  green  " 

and  fired  in  one  burn  to  cone  10.  The  minimum 
and  maximum  amounts  of  the  usual  colouring  oxides, 
employed  singly,  necessary  to  produce  sati  >urs 

ollows,  in  equivalents:    CoO  0025— 0-10,  CuO 
0  125— 0-2  (volatilisation  occurs),  MnO.  01—0-25,  I 
<Zn    absent)     0015— 015,      Fe203     0025     01,      I    0 
(intr  0-,6H,0)  001— 002,NiO005     0-15 

u'l  recipes  in  given  as  batch  weights  for  the  pro- 
duction of  commercially  di  ilours,  blacks,  gi, 
browns  and  slate-colours.  Experiments  were  also  made 
on  the  production  of  less  usual  colours  in  a  porcelain 
glaze  by  ran-  elements,  fritted  stains,  and  calcined  colour 
bodies.'  Rutile  in  amounts  from  5—10%  gave  li^ht  to 
deeper  yellow.  A  solution  of  platinum  chloride  0-5  part, 
Jt  nitrate  0-14,  with  glycerin  1-9  and  dextrin  1-0, 
yielded  black;  and  from  004 — 006  cquiv.  of  U4Os 
black  was  obtained  under  reducing  conditions.  Pinks 
were  produced  by  chrome-tin,  chrome-alumina  and 
manganese-alumina  stains,  and  by  gold  chloride  solution. 
At  these  high  temperatures  tin  oxide  must  not  be  used 
when  chromium  oxide  gTCens  are  desired.  A  large 
variety  of  colours  can  be  obtained  at  cone  10. — H.  11.  S. 

■ication  ;     The    I,,ju!    definition    of .     E.    Orton, 

jun.     Trans.  Amcr.  Ccram.  Soc,  1914,  16,  497 — 511. 

ay  products  which  are  visibly  glassy  are  practii 
certain  to  be  overturned  and  worthless,  and  as  all  clay 
products  whether  much  or  little  vitrified  show  si 
portions  of  glassy  matrix  under  magnification,  the  author 
proposes  a  quantitative  absorption  test  in  order  to 
ascertain  "  vitrification."  The  definition  he  suggests  for 
a  legal  standard  is  as  follows  :  "  Where  the  word  vitrified 
-  id  in  a  contract  or  agreement  as  an  adjective  in 
d<-scrihing  the  properties  of  a  clay  product,  without  further 
definition  in  such  contract,  it  shall  mean  that  the  product 
shall  have  attained  in  the  firing  process  such  a  degree  of 
structural  density  that  its  mean  absorption  of  pure  water 
will  not  ex  ;  its  own  initial  weight,  when  subjected 

to  absorption  tests  of  4S  hours'  complete  immersion  in  cold 
water  or  3  hours'  immersion  in  boiling  water.  Not  less 
than  three  tests  shall  be  made  in  determining  the  mean 
absorption,  and  no  single  test  may  exceed  the  mean 
by  more  than  0-5°o.  Neither  the  possession  of  the  visual 
properties  or  apjx'arance  of  a  glass,  nor  any  definito 
degree  of  physical  strength,  hardness,  colour,  or  specific 
gravitv.  shall  be  implied  as  an  attribute  of  vitrification." 

— H.  H.  S. 

Producer    gas-fired    continuous    [pottery]    kiln  ;     Present 

status  of in  America.     R.   H.  McElroy  and  >-.   R. 

Mumma.  Trans.  Amer.  Ceram.  Soc.,  1914.  i6, 585 — 605. 
An  lS-chamber  kiln  at  Toronto  is  described  as  representing 
the  most  recent  advance  in  efficiency  and  economy.  Three 
6  ft.  water-sealed  producers  are  fed  with  Yohoghanv  coal. 
three-quarters  lump,  together  with  slack  and  nuts. 
at  a  cost  of  $4  a  ton  delivered.  The  temperature 
of  the  gas  is  850=— 900°  F.  (about  450° — 180 
in  the  necks  of  the  producers.  The  steam  pressure 
on  the  producer  fuel  bed  is  60  lb.  Stock  bricks 
are  made  from  a  gray-burning  calcareous  glacial  drift 
and  a  red-burning  sandy  weathered  plain  deposit.  The 
chamber  holds  58,000  bricks,  weighing,  after  burning,  51  lb. 


'..    their    si/.,-    before    tin-    I  i     ,,,„i    after, 

s,       ::;   .     The   fuel   consumpl  1851b.    per    Iimhi 

bucks,  and  the  tin.,   of  burning  J.".;  hours.     Th 
on,-  chamber  ahead  of  th,  fire  is  0  •"■    0  ii 
ahead,  2-0     1-5 in.     A  kiln  is  oporated  by  tw,.  men 
shift.      II.  II.  s. 

[PyromtlersA     Th    Veritas  firing  ring*.     A.  V.  Bleinii 
and  <;.  II.   Brown.     Trans.  An  I'M  i 

16,222     234. 

Tiik  principle  involved  in  the  use  .,f  these  riics.  invented  by 
M.  Solon,  is  the  same  as  in  the  pyrometer  devised  by 
Josiah   Wedgwood:    that   of  shrinkage  in   fire.     A  clay 

body    similar    in    composition    t.,    white  Ighly, 

clay  52,   Hint   :',:!.  felspar    15%),   is  formed  into   .in.,  2-5 

inches  in  diameter  with  a  hole  (is.,  inch  d 

of  tiring  is  followed  by  withdrawal  of  nuns  from  vav 

parte   of   the    kiln.     The   rines   share   the    prop 

defects  of  Seger  cones,  but  are  more  useful  in  tie   early 

the  fire  as  they  swell  up   before  di  ; 
whereas  a  cone  shows  nothing  until  in  ftening  by 

fusion  occurs.      Ring's  of  a  former  batch  should  I,. 
in  order  to  check  the  behaviour  of  the  next    bal 

—11.  U.S. 


IX,— BUILDING  MATERIALS. 

Lime  mortars  :  Effect  of  co  ind  amount  of  sand  on 

(/'■.    properties  of .     W.    E.    Bmlev.     Trans.   Amer. 

Coram.  Soc,  1914,  16,  151—161. 
To  measure  consistency,  three  different  instruments  were 
used:  (1)  Chapman's  (Pro,  sting  Materials, 

1913)  ;  (2)  the  plunger  instrument  described  in  Trans. 
Xatl.  Lime  Manor.  Assoc,  1911  :  (3)  the  Clark  viscosimeter 
(Trans.  Amer.  (cram.  Soc.  1913).  Chapman's  instrument 
gave  good  results,  covering  the  whole  field  and  bein: 
sensitive   to   small  changes  of  coni|  Cylindrical 

plungers  an-  sensitive  and  may  be  used  for  most  of  the 
mortars  in  practice.  The  Clark  viscosimeter  is  acutely 
sensitive  for  lime  paste,  hut  useless  for  mortars.  The 
Strength  of  a  mortar  is  influenced  more  by  its  consistency 
than  by  its  composition  ;  onl  when  the  paste 

becomes  too  thin.  The  mortars  were  finally  moulded  into 
two-inch  cubes  and  after  60  days  were  measured  for 
shrinkage  and  their  crashing  strength  determined.  The 
following  three,  out  of  seven,  had  crashing  strensths 
of  over  200  lb.  per  sq.  inch  :  (a)  lime  20.  water  20,  sand  60  : 
(6)  lime  25.  water  20,  sand  55  ;  (c)  lime  20,  water  15, 
sand  05°o  by  weight. — H.  H.  S. 

Lime  mortar  ;   Method  of  indicating  the  rate  of  set  of . 

YV.   E.   Emlcv.     Trans.  Amer.  Ceram.  Soc.,  19i4,  16, 

117—119. 
The  final  hardening  of  mortar,  due  to  the  reaction  between 
lime  and  atmospheric  carbon  dioxide,  begins  at  the  surface 
and  proci  eds  to  the  interior  at  a  rate  dependent  on  the 
porositv  of  the  mortar  and  other  factors  influencing  the 
circulation  of  air  within  the  mass.  The  proportion  of 
water  originally  present  in  the  mortar  is  aiso  of  ini]>ortance. 
as  a  certain   amount   is   necessary   t  chemical 

action,    and    excess    requires    to    1.  ited.      To 

ascertain  the  influence  of  the  penetration  of  carbon  dioxide 
on  setting,  bars  of  mortar  were  made  up  with  an  aqueous 
ol',,  Bolution  of  Wool  Blue  1'..  which  is  rendered  colon 
in  j, rescue'  of  lime  and  restored  to  dark  blue  by  carbon 
dioxide.  The  line  of  demarcation  was  sufficiently 
distinct  for  the  extent  of  carbonate  formation  t" 
measured  when  the  bar  was  sawn  through.  With  bars 
1  sq.  inch  in  section,  exposed  to  the  action  of  air  in  a  room, 
the  penetration  of  the  carbon  dioxide  was  complete  in 
about  four  months. — H.  1 1 

Mortar-  :  The  use  of  fine  earth  in .     H.  K.  Benson  and 

J.  S.  Herrick.  J.  Ind.  Eng.  Chem..  1914.  6,  796—797. 
SiMTLES  of  fine  earth  of  various  kinds  were  mixed  with 
lime  or  with  Portland  cement,  and  with  water,  kept  in 


1052 


Ol.  IX— building  materials. 


fXov.  10,  1914. 


moist  air  for  24  hours,  formed  into  blocks  under  a  hydraulic 
pressure  of  2000  lb.  per  sq.  in.,  air-dried  for  24  hours,  and 
treated  with  live  steam  at  SO  lb.  pressure  for  S — 16  hours. 
With  suitable  proportions  of  the  binding  agent  (lime  or 
cement)  it  was  possible  to  obtain  from  all  the  samples  of 
earth  blocks  having  a  crushing  strength  of  about  3000  lb. 
per  sq.  in.  and  upwards.  Some  of  the  blocks  had  crushing 
strengths  ranging  from  0200  to  9750  lb.  per  sq.  in.  In 
-.  nee  of  soluble  organic  matter  (straw  infusion  or 
tannin),  strong  blocks  could  not  be  obtained  from  earths 
of  sandy  texture,  but  loamy  earths  gave  blocks  having  a 
crushing  strength  of  over  3000  lb.  per  sq.  in. — A.  S. 

Portland  cement;  Hydration  of- — .  A.  A.  Klein  and 
A.  J.  Phillips.  Trans.  Arner.  Ceram.  Soc,  1914,  16, 
313—341. 
The  binary  compounds  known  to  be  present  in  Portland 
cement,  viz..  three  aluminates  :  CaO.Al,03,  5C'a0.3Al,03. 
and  3CaO.AU>.,;  and  four  silicates:  I'aO.SiO,. 
-2CaO.SiO,.  p2CaO,SiOs  and  3CaO,SiO,,  were  prepared 
in  as  pure  and  homogeneous  a  condition  as  possible.  Lime 
was  also  burned  at  different  temperatures.  Tests  were 
also  made  on  high-silica,  low-silica,  and  high-iron  cements. 
Samples  were  hydrated  on  microscope  slides  with  excess 
of  water  under  conditions  precluding  evaporation  and 
action  of  carbon  dioxide.  They  were  also  hydrated  in 
a  cylinder  with  superheated  steam  at  atmospheric  pressure 
(Bi'ed's  method,  Proc.  Int.  Assoc.  Testing  Materials,  2, 
[9],  8),  and  in  an  autoclave  with  steam  at  various  tem- 
peratures and  pressures.  Finally,  they  were  moulded 
with  limited  quantities  of  water  approximating  t.>  those 
used  to  obtain  normal  consistence.  In  addition  to  water, 
lime-water  and  calcium  sulphate  solution  were  employed 
as  hvdrating  agents.  Examination  of  changes  produced 
was  'conducted  by  petrographic  methods.  Xo  evidence 
was  obtained  of  abnormal  hydration  reactions  in  the 
autoclave,  except  in  the  changing  of  optica]  properties 
of  gypsum  and  hydrated  3CaO,Al209  doe  to  dehydration, 
which  was  overcome  by  use  of  more  water  in  the  autoclave. 
At  very  high  steam  pressures  (600  lb.  for  2  hours),  there 
were  observed  large  growths  of  calcium  hydroxide  crystals  ; 
hut  with  lower  pressures,  the  conditions  of  the  autoclave 
oximated  to  28  days  normal  hardening.  The  proa  - 
"f  hydration  is  considered  to  be  as  follows.  Amorphous 
hydrated  3Ca<  >.A1,03  is  formed,  with  or  without  amorphous 
alumina,  and  later  crystallises.  At  the  same  time  sulpho- 
aluminate  crystals  are  formed,  and  lime,  if  low  burned  oi 
finely  ground,  is  hydrated.  These  reactions  begin  within 
a  few  hours  after  the  cement  is  gauged.  The  next  com- 
pound to  react  is  3CaO,SiOs;  its  hydration  may  begin 
within  24  hours,  and  is  generally  complete  within  seven 
davs.  Between  a  week  and  a  month,  the  amorphous 
aluniinate  commences  to  crystallise,  and  hydration  of 
i2Ca(  l,Si<  i ,  begins.  Although  the  last-named  compound 
is  the  chiefconstituent  of  American  Portland  cements  it  is 
the  slowest  to  react.  The  early  strength  of  cements 
(after  24  hours)  is  due  to  hydration  of  lime  and  aluminates. 
Increase  in  strength  between  one  and  seven  days  depends 
upon  hydration  of  3raii.Mii,,  though  further  hydration 
of  aluminates  may  contribute.  Increase  between  <  and  28 
days  is  due  to  hydration  of  (32CaO,Si02,  but  is  counter- 
acted by  hydration  of  high-burnt  free  lime  and  crystal- 
lisation of  aluminates.  which  may  cause  a  decrease  in 
strength  during  this  period.  Finally,  iron  compounds  in 
cement  resist  hydration  and  occur  as  a  rustlike  material. 
The  disintegrating  action  attributed  to  crystallisation  of 
3CaO,Al20„3CaS04^H!0  is  said  to  have  been  greatly 
exaggerated,  as  such  crystals  are  extremely  small,  and 
they  begin  to  form  before  the  cement  mass  has  assumed 
any  great  rigidity. — H.  H.  S. 

White  Portland  cement;  Some  properties  of .     P.   H. 

Bates.     Trans.  Arner.  Oram.  Soc..  1914.  16,  551 — 570. 

White  cement  sets  more  quickly  than  gray  cement, 
owing  to  the  absence  of  iron  oxide,  which,  contrary  to  the 
1.1  idea,  cannot  be  compensated  by  higher  alumina 
content.  The  difficulty  is  enhanced  by  the  liner  grinding 
required  to  obtain  a  product  of  good  colour.  White 
Portland  cement  may  be  readily  produced  in  a  rotary 


kiln    at    a   temperature   but    little   above   that    us.-,!    t , .i 
ordinary   cement,   if  the  silica   content   of  the  latter  be 
raised,  and  the  alumina  decreased,  while  the  lime  is  kept 
the  same.     A  lower  alumina  content  is  necessary  because, 
while  it   is  not  shown  that   high   alumina  makes  quick- 
setting  cement,  the  temperature  of  softening  is  materialh 
reduced  with  such  increase,  and  the  clinker  "rings  up 
the   kiln.     High   silica   necessarily   follows,   as   high   lime 
would   cause  difficulty  in  reaching  a   temperature   high 
enough  to  produce  a  sound  cement  (see  this  J.,  1914.  81). 
The  calcium  sulphate  content  which  produced  the  best 
time  of  set,  viz.,  2°0,  is  not  the  same  as  that  wh: 
duced    the    best    strength,    4°0 ;     strength    therefore   is 
accompanied   by  quicker  setting.     Petrographic  analyses 
I    of  the  clinkers  showed  that  in  all  cases  Jcalemiu  orthn- 
|    silicate  was  the  most  important  constituent,  full..,-. 
!    3CaO.SiO,.     The  only  aluminate  present  was  3' 
The   composition   of  the   best    clinker   was  :    SiO ,   25-94, 
A1203  6-55,  Fe,03  0-44,  CaO  65-50,  MgO  1-35.  N     ■ 
K,0  0T2.  loss  on  ignition  0-36°o.     A   mixture  of  Hint, 
alumina  and  limestone,  gives  better  results  than  one  of 
clay  and  limestone,  and  this  in  turn  is  better  than  one  of 
felspar  and  limestone. — H.  H.  S. 

Portland  cement;   Xotc  on  a   rare  anomaly   i 

erlies    of .     F.    Ferrari.     Annali   Chim.    Appl., 

1914,  2,  68—74. 

Two  samples  of  Portland  cement  set  almost  instan- 
taneously, with  considerable  evolution  of  heat,  about  1 
hour  after  gauging.  The  clinker  from  which  the  cement 
was  made  was  found  to  consist  of  two  distinct  products — 
one,  of  a  greenish  yellow  colour,  not  completely  sintered, 
free  from  puzzuolanic  substances  but  rich  in  free  lime 
and  containing  fiee  calcium  aluminates  ;  the  other,  of  a 
brown  colom,  nearly  fused,  rich  in  puzzuolanic  sub- 
stances, and  containing  no  free  lime.  These  two  products 
when  ground  separately  both  gave  slow-setting  cements. 
It  is  considered  that  when  the  cement  from  i 
products  together  was  gauged,  the  free  lime  dis 
rapidly  and  prevented  the  hydration  of  the  calcium 
aluminates.  The  puzzuolanic  substances  present  in  the 
nearly  fused  product  were  in  sufficient  quantity  to  fix  the 
whole  of  the  free  lime,  and  when  this  had  taken  place 
hydration  of  the  aluminates  became  possible  and  these 
exhibited  their  known  quick-setting  properties.  Tin" 
abnormal  cement  could  be  made  slow-setting 
of  a  small  quantity  (1%)  of  lime. — A.  S. 

Cement:  Influence  of  organic  admixture*  on  the  setting  of 

.     H~  K.  Benson.  C.  A.  Xewhall.  and  B.  Tremper. 

J.   Ind.  Eng.  ('hem..   1914.  6,  795—796. 

Samples  of  Portland  cemenr,  with  and  without  addition 
of  gypsum,  were  mixed  with  various  organic  compounds 
typical  of  the  classes  of  substances  that  might  be  expected 
to  be  present  in  soil  or  sand  deposits,  and  the  effect  on 
the    setting    properties    of    the    cement    observed.     The 
results    are    given    chiefly    in    curve-diagrams.     I 
substances,    e.g.,    tannin,    straw    infusion,    oxili 
quinoline,  and  soap,  which  produced  a   precipita 
the  cement  and  also  with  calcium  cldoride  solution 
accelerated  the  initial  set  and  greatly  retarded  the  final 
set.     Other  organic  substances,  however.  aU 
retarding  effect  on  the  final  set  and  the  action  cannot  be 
attributed    to    any    particular   class    of   compounds.     N 
evidence  of  catalytic  action  was  obtained. — A.  S. 

Befractories  ;■   Belative  thermal  conductivities  of  si: 

tfay .     G.  H.  Brown.     Trans.  Amer.  Ceram.  Soc., 

1914,  16,  382—385. 
The  composition  of  the  three  sample  bricks  tested  was  :— 
Silica    brick:     SiO.,    95-48.    A1,03  1-92.  Fe203  1 . 
quartzite  briek  :   SiO,  83-36.  A1,03  11-79,  Fe,03  1 
clay    brick:     SiO,    63-24.    A1,03    32-97,    Fe203    I 
Readings  were  taken  up  to  1300   C.     The  relative  thermal 
conductivities  of  the  bodies,  silica,   quartzite.  and    clay, 
were   found   to   be   as    1017:980:933,   silica   brick    thus 
having  a  conductivity  9-0°o,  and  quartzite  5-7°0,  greater 
than  that  of  clay.— H.  H.  S. 
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limiting    brick;    Absorption    of    water    by .      II      \\ 

Mahr.     .1.     [ml.     Eng.     C'hcm.,     l'.tM,    6,    SlHl     mi; 

Hun  ks  of  various  chariw  ters  wi  re  subjected  to  absorption 

is    hours    total    immersion    and    the    boilin 
patently   proposed   in   the    Proc.    Aruer.   Soc.    for  Testing 
Materials,   1913,   13,  287)  in  a  2°0  solution  ol  potassium 
bfrocyanidc.    then    split    by    means    ol    n    chisel,    dried 
Naked    in    ferric    chloride    solution,    dried    and    washed. 
Tie  degree  and  charn  ter  of  the  penetration  of  tho  solution 
was  clearly  revealed  by  tho  blue  precipitate  formed.     A 
i   photographs  is  reproduced,  and  il   is  concluded 
that  whilst  in  the  boiling  test   water  is  forced  into  core 
not  penetrated  in  the  is  hours  total  immersion  test,  the 
jives  results  which  are  more  concordant  and  more 
hi  conformity    with    the    behaviour   of   the    brick   under 
natural  conditions.-  -A.  S. 


I  of  steam    upon   magnesiti    brick  or 
.     K.  H.  Yonnuman.     Met.  and  Chem.  Eng., 
1914,  12,  620. 

Attention  is  draw  n  to  the  hydration  ol  calcined  magnesitc 
[pure  and   impure)   by  strain,   more  particularly   in  con 
;  with  the  practice  of  laying  magnesitc  brick  upon 
moist,  refractor*,  material,  as  in  the  preparation  of  furnace 
bottoms.— \V.  K.  F.  P. 


Zinc  in  treat  S  llu    determination 

-.     M.  H.  Bedford  and  R.  Pfanstiel.     J.  Ind.  Eng. 
(.'hem..  1914.  6,  811. 

T\>  destroy    the   organic   matter,  .'!   grms.   of  (he  finely- 
divided  ms.  ol  sodium  peroxide 

and  burnt   in  an  iron  bomb.     Water  is  alt. awards  intro- 
duced through  an  opening  in  the  side  of  the  bomb,  closed 
by  a  screw  plug,  and  the  zinc  is  determined  as  described 
by    Bateman    (this   J.,    1914,    138).     The    method 
lory    results   with   red   oak   sawdust    imprct 
with  zine  chloride.— A.  S. 

Note  on  the  tr:  i  pottery  plaster.     Allen. 

S     viii. 

Patbsts. 

VI  Paving  material.     F..  J.  Lovegrovc  and  X.  G. 
ton.  London.     Ens.  Pats.  .3089  and  7539,  March  9 
and  25,  1914. 

A  MXXTr&£  ol  finely  divided  clinker  or  the  like  (preferably 
from  a  dust  destructor)  with   10 — 20°o  of  its  weigl 
bituminous    material,    or   a    mixture    of    gritty    mat 
such  as   sand   or  small   stone   particles,   with    10 — 20% 
»f   bituminous    material    and   a   filling   of   elmker    01 
in  impalpable    powder.     The    hot    clinker   is    preferably 
pulverised  immediately  after  withdrawal  from  the  t 
and  further  drying  or  heating  effected  by  the 
gases.     Tin-  ingredients  may   lie  mixed  at   27.~>  — 375    F. 
.)    and   the    mixture   laid    at    250°— 350°  F. 
(121  — 177 ■-(.'.).- 1\  Sous. 

•alive.     .1.    ('.    Fitzsimmons,    San    Frai 
U.S.  Pat.  1.111,302.  Sept.  22,  191-1  ;  date  of  appl., 
June  23,  1913. 

A  mixture  of  heavy  mineral  oil  and  cresol,  each  preferably 
_:■.  about  0-98.     Tor  example,  a  mixture  of  oU  of 
•wuhaltum   base,  of   14    B.  (sp.   sr.   0-98),   with   10%  of 
_  a  b.pt.  of  about  200    C— F.  Sodn. 

Concrete   structures;     Process   of  hardening .     K.    W. 

Flesheirn.  Assignor  to  Mister  Bnildei-s  Co.,  Cleveland. 
Ohio.  U.S.  pat.  1.113,112,  Oct,  6,  1914.  Date  of 
appl..  Aug.  11,  1913. 

..  Pat.  24.420  of  1913  ;  this  J.,  1914,  422.— T.  F.  B. 

Producing   indurated  articles.     U.S.   Pat.    1,111,286,      - 
XIII. 


X.- METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Bog  iron  a  by  Kjel  I  /  for 

""   destruci  witter.     I..   Brandt.  Staid  a 

Eisen,  1914,  31,  630 

l.i  oomplete  the  oxidation  of  oi  [ter  I  -mi. 

ot  the  ore  has  bet  a  heated  with  l  rong  gulp] 

and.  0-35     0  I.,  n  m.  ol  hydratcd  a 
added.— 0.  E.  M. 


Iron;    Solubility   oj  of  nitrogen    in . 

E.  Jurisch.     st.dd  und  Eisen,  1914,  34,  252. 

^Bovi    i .  equilibrium  between  iron  and  hydrogen  is 

quickly  established.  Inexperimi  ateai  atmosphi  i 

with   Khi  grms.   of  iron  wire,  containing   0-04%  C,    the 

result-  • 


Hydros  ii 

Hydrogen 

Hydrogen 

r.ni|i . 

absorbed, 

Temp., 

C. 

uignus 

i  ms. 

■ 
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00S5 
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•i  to 
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1450 

1  OT'.i 

827 
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The  steep  ascenl    in  the  curve  '  550    and  900   I  . 

is  at tril i u led  to  the  allotr  ipie  change  in  the  mi  tal.  After 
cooling  only  0-01  mgrm.  of  hydrogen  remained 
bed.     i      ween    600     and    930   C.    an  rei  iable 

formation  of  methane  occurred,  especially  with  spei  in 
containing    higher    amounts    of    carbon.     At 

ranging  fi 7.30  to  23  mm.  and  e  77.". 

(change   of  o-iron   to  p-iron)   and   930   C.   '-,  u 

a tints  of  hydrogen  absorbed  wei  nal  to  the 

square  root   oi   the   pressure.     Tho  amounts  of  nib 
at  7(10  nun.  pressure 

iron     in     powder     were:     S7s  .     1-58;      930        21 
981°,  2103 ;  1033°,  20-22  j  1084  ,  19-73  ;  and  1136 
mgrms.     Absorption  '     .  and. 

after  slow  cooling,  in  two  experim  Ic.c. 

and  :i-07  ,  I  mnt  of  nitri 

absorbed   was   proportional   in   the   square   root   of   the 
pressure. — J.  F!. 

Carbon  in  steel;    I'-  of by  tl>.   d 

>n  method.     W.  Brady.     J.  Ind.  Eng.  Chem.,  1914, 
6,  843—846. 
A  descbiptios  of  thi  ise  in  the 

laboratory  oi  the  I '!■■  -■  this  J., 

1914.  696).     Fine  drillings  of  the  steel  are  sifted  and  the 
portion  pa  0  mesh  Bieve  in  the  case  of  medium- 

or  high-carbon  steel,  or  a  20  mesh  sieve  in  the  case  of 
low-carbon  Bteel,  and  ren  a   tO-mesh  sicvi 

as  sample.     '  lombustion  is  efiected  in  a 
platinum  boat  lined  with  alundum  and  placed  in  a  quartz 
tube,  24  ins.  long  by  fin.  diameter,     Platinised   i-1 
d  with  broken  pieci  -  ol  quartz  tubin 
dyeer  in  the  hoi  pari  bustion  tube  and  the 

im  the  catalysei  to  the  end  of  the  tul 
with  pieces  of  quartz;  the  forward  part  of  the  tube  is  left 
empty.     Tho  furnace,  heated  I  ically,  i- 

kept  "at  960  —1000  C.  Tho  carbon  dioxide  is 
in  excess  of  standard  barium  hydroxide  solution  in  an 
Erlenmeyer  Bask  and  a  nine-bulb  tube,  and  tie 
titrated 'with  hydrochloric  acid  in  presence  of  phenol- 
phthalein.  without  filtering.  A  babble  tube  containing 
granulated  tine  ^  interposed  between  the  combustion 
tube  and  the  absorption  apparatus  to  retain  sulphuric 
acid,  most  of  which,  however.  in  the  exit  end 

of  the  combustion  tube  from  which  it   is  after 

about  50  determinations,   by   moving  this  end   into  the 
furnace  and  drawing  a  slow  current  of  oxygen  thi 

— A    S 


1054 


Cl.X.-METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      [Nov.  16,  1914. 


Cupola  furnaces;    Explosions  in and  a  safety-device 

for  avoiding  them.     F.  Osswald.      Stahl  u.  Eisen,  1914, 
34^  349—352. 

Explosions  in  cupola  furnaces  are  due  to  the  passage 
of  carbon  monoxide  from  the  furnace  back  into  the  blast 
conduits  when  the  blast  is  interrupted,  the  gaseous  mixture 


limiting  when  the  blast  is  re-started.  A  device  for  auto- 
matically preventing  the  accumulation  of  gas  in  the 
blast  passages  when  the  blast  is  interrupted,  comprises  a 
valve-box,  a,  attached  to  the  blast  chamber,  h,  of  the 
furnace,  and  fitted  with  two  lift-valves,  b,  b'.  The  upper 
valve,  b',  is  loaded  by  the  spring.  /,  and  opens  only  when  the 
pressure  exceeds  the  maximum  blast  pressure  used. 
When  the  blast  is  interrupted  the  lower  valve,  b,  is  forced 
upwards  by  the  spring,  c,  and  an  up-draught  is  main- 
tained through  the  furnace.  On  re-starting  the  blast, 
■the  air  or  gas  passes  freely  from  the  blast-chamber,  h, 
through  valve,  6,  to  the  atmosphere  until  the  pressure 
has  increased  sufficiently  to  close  the  valve. — A.  T.  L. 

Vanadium;  Determination  of in  ferro-vanadium  and 

steel.     0.   Wilms   and   P.   Fischbach.     Stahl   u.    Eiseh, 
1914,  34,  417 — 418.    (See  also  Konig,  this  J.,  1914,  315.) 

Campagne's  method,  in  which  a  solution  of  the  metal 
in  nitric  acid  is  evaporated  with  hydrochloric  acid,  and 
the  oxychloride  titrated  with  potassium  permanganate 
at  80° — 85 :  C.  in  the  presence  of  phosphoric  acid,  gives  low 
results  owing  to  the  volatility  of  the  oxychloride.  If 
sulphuric  acid  be  added,  the  solution  evaporated 
until  sulphuric  acid  fumes  escape,  cooled  and  diluted, 
before  adding  hydrochloric  acid,  then  during  the  subse- 
quent evaporation,  the  non-volatile  oxysulphate  is  formed  : 
Y202Cl4  +  2H2S01=V20,(S04)2-r-4HCl.— A.  T.  L. 

Platinum  ore  in  S.  Nevada.     F.  A.  Hale,  jun.     Eng.  and 
Min.  J.,  1914,  98,  641—642. 

Ore  recently  discovered  at  the  Boss  Mine,  10  miles  W. 
of  Goodsprings,  contained  Pt  0-5 — 1,  and  Au  0-75 — 1-5, 
oz.  per  ton,  with  some  silver  and  small  amounts  of  base 
metals.  The  deposit  occurs  in  limestone,  in  a  crushed 
fault-zone  which  also  traverses  a  batholithic  intrusion 
of  acid  porphyry ;  the  ore  is  oxidised,  the  platinum 
and  gold  being  present  in  metallic  form  but  "  alloyed." 

— W.  E.  F.  P. 


Copper  refining  ;  Cathode  potential  in .     K.  S.  Guiter- 

man.  Eng.  and  Min.  J.,  1914,  98,  GUI — 603.  (See  also 
this  J.,  1914,  923.) 
In  laboratory  experiments,  results  confirming  those  of  the 
previous  investigation  were  obtained  as  regards  current 
efficiency,  the  slight  variations  in  which  were  accompanied 
by  concurrent  changes  in  cathode  potential.  The  latter 
was  slightly  increased  by  the  presence  of  glue  ;  practically 
unaffected  by  salt,  arsenic,  ferrous  iron  or  nickel ;  tem- 
porarily decreased  by  ferric  iron,  although  gradually 
restored  as  the  iron  became  reduced  to  the  ferrous  state  j 
but  was  never  lower  than  that  necessary  for  the  deposition 
of  copper.  The  equilibrium  potential  of  hydrogen  was 
only  exceeded  under  extreme  conditions  of  high  current 
density  and  low  temperature  of  electrolyte. — W.  E.  F.  P. 

Copper ;    Commercial    classification    of    refined .     L. 

Addicks.     Amer.  Inst,  of  Metals,  Chicago,  Sept.,  1914. 

Met.  and  Chem.  Eng.,  1914,  12,  641—643. 
The  sources  and  methods  of  production  and  purification 
of  copper  are  considered  in  relation  to  the  uses  of  the 
metal.  Furnace  refining  is  restricted  to  relatively  pure 
crude  copper  ;  otherwise  a  low-grade  refined  metal  is 
obtained.  Electrolytic  cathodes  generally  contain  about 
0-05%  of  impurity,  of  which  002  is  metallic  and  the 
remainder  probably  hydrogen  ;  but,  in  the  absence  of 
special  precautions,  the  metal  is  contaminated  on  melting. 
The  conductivity  of  perfectly  pure,  soft  copper  is  probably 
about  103%  of  the  Matthiessen  standard  in  common  use; 
a  representative  sample  of  electrolytic  copper  of  100% 
conductivity  (annealed)  contained  Cu  99-93,  0  0-04, 
Ni  0-004,  Fe  00035,  S  0003,  Sb  0-003,  As  0002,  Pb  0-002, 
Al  0001,  Ag  0001,  Se  00005,  Te  00005,  Au  000001%, 
and  P  and  Bi  traces.  Only  high-conductivity  Lake,  and 
electrolytic,  coppers  are  used  for  electrical  purposes  ;  the 
former  (from  surface  ores)  is  indistinguishable  from  the 
'latter,  the  conductivity  of  each  being  99 — 101%  ;  electro- 
lytically-refined,  arsenical  Lake  copper  (from  increasing 
mine  depths)  is  also  classed  as  high-conductivity  Lake. 
For  brass  making  a  content  of  not  less  than  99  88%  Cu 
is  usually  specified.  Casting  copper  is  of  indefinite  com- 
position and  not  amenable  to  specification  at  the  present 
time,  being  best  purchased  on  the  basis  of  known  brands. 

— W.  E.  F.  P. 

Converter  gases;  Cottrell  plant  for at  Garfield,   Utah. 

W.  H.  Howard.  Bull.  Amer.  Inst.  Min  Eng.,  Aug., 
1914.  Eng.  and  Min.  J.,  1914,  98,  653—654. 
The  gases  (from  which  lead  fume,  etc.,  is  to  be  recovered 
by  electrostatic  treatment),  are  cooled,  passed  through 
a  steel  flue.  1000  ft.  long  and  210  sq.  ft.  in  cross-section, 
in  which  part  of  the  suspended  matter  is  precipitated, 
and  then  delivered  to  the  electrical  precipitator.  This 
has  a  total  capacity  of  250,000  cub.  ft.  of  gas  per  min., 
and  consists  of  seven  units,  each  containing  36(3  vertical 
tube-electrodes,  10  ft.  long  and  5  in.  in  diameter,  within 
each  of  which  is  a  central  No.  14  steel  wire  electrode ;  a 
regular  flow  is  maintained  through  the  tubes  (at  a  velocity 
of  12  cub.  ft.  per  sec.  for  full  capacity),  the  gases  being 
delivered  to  the  lower,  and  conducted  from  the  upper, 
chambers  of  each  unit  through  three  36  in.  pipes.  The 
electrical,  equipment  for  each  unit  consists  of  a  30-h.p., 
250- volt,  direct-current  motor,  connected  direct  to  a  20- 
kilowatt,  4-pole,  60-eycle,  220-volt,  single-phase,  alternat- 
ing-current generator;  the  current  (220  volts)  is  stepped 
up  to  20,000 — 30,000  volts  by  means  of  a  20-kilowatt 
transformer,  and  rectified  before  being  passed  to  the 
precipitator.  The  present  tube  and  single  wire  electrodes 
were  adopted  (in  place  of  the  original  plate  and  pubescent 
electrodes)  as  the  result  of  experiments  made  with  the 
Garfield  gases  in  1913,  when  95—100%  of  the  non-gaseous 
constituents  were  removed  from  the  gases  by  maintaining 
the  precipitator  below  100°  C,  and  the  possibility  of  frac- 
tional precipitation  of  these  constituents  was  demonstrated. 

— W.  E.  F.  P. 

Tin  resources  of  Australia,  South  Africa  and  Nigeria.     Bull. 

Imp.  Inst,,  1914, 12,  442 — 458. 
Information  is  given  as  to  the  localities  in   the  above 
countries    where    tin    occurs,   with   despriptions   of    tho 


f*kXXXIU*No.2i.]    <  i    \.-Mi:r\l>.  mktw.i.i  ROY, JNOLDDINQ  BLEi  rRO-METALLDBOY. 


deposits  and  methods  ■■(  working  and  statistics  of    pro- 
duction.    K.  <!   1'. 

Plating  of  non-metallic  objects.     ]•',.  Werner.     Elektrocheui, 
ZeiU.,  1913,  20,  ".7     59. 

•  hi',  porcelain,  etc.,  arc  given  two  or  three  coal 
.  .Ir\  nig  copal  varnish,  dusted  with  copper  or  graphite 
powder  before  tin-  last  coal  is  dry,  stoved  for  -I  ho 
brush-polished,  and  plated  m  a  slightly  acid  eopper 
sulphate  bath.  Leather,  rublnT,  and  similar  materials  are 
w  kshed  with  weak  caustic  soda,  and  soaked  in  hot  paraffin 
«.i\  solution  before  being  coated.  If  the  object  cannot 
!«•  covered  with  graphite,  it  is  coated  with  gutta-percha 
solution,  then  with  shellac  in  spirit,  dipped  in  a  silver 
solution,  exposed  t"  hydrogen  sulphide,  and  coppei 
pl.it. ,1      Animal    and    vegetable    objects    are    soaked    in 

i.i.   dipped   in   caustic   alkali   and   in   a   weak   acid 

bath,  and  washed,  before  treatment  with  silver  .solution. 

—0.  E.  M. 

\        '     toting*;  Blaci: .     K.   Werner.     Elektrocheui. 

.  .  L918,  20,  26  26. 
bath  consists,  for  example,  of:  II. (•  100  litres, 
(XII,).S(),,NiS:),.till  ,OK505grms.,  CuCO„Cu(OH),  It  1 7. 
KCNS  2125,  and  U  ,  \s<  > ,  1117  m  ins.  Anion-  the  condi- 
tions to  he  observed  are  :  maximum  density  of  hath. 
which  must  be  neutral:  large,  old,  anodes;  potential 
difference  not  exceeding  1  volt  :  regular  working;  thin 
plating,  as  shown  by  attainment  of  a  drip  black,  to 
d  sealing.     Alternative  methods  and  details  are  given. 

— ().  K.  M. 

Metals  ;  Action  of — —ontcatrr.  W.  P.  Jorissen.  Comptee 
rend.,  Inter.  Pharin.  Congress,  1913.  Engineering, 
Oct.  23,  1914,  "I-'. 
I'm.  order  of  the  metals  when  arranged  according  to  their 
potential  (referred  to  the  hydrogen  electrode)  in  normal 
solutions  of  their  salts,  is  :  Ml;.  Al,  Mn.  Z.i.  I'd,  Fe,  Co, 
\'i.  Sn.  I'll.  U.  Cii.  P.i.  Sb,  Hg,  Ag,  l't.  An  ;  those  preceding 
hydrogen  being  positive,  and  those  following  it  being 
negative.  The  position  of  aluminium  refers  to  the  amal- 
gamated metal ;  the  position  of  the  ordinary  form  is 
uncertain  owing  to  its  superficial  coating  of  oxide. 
Aluminium  keep?  well  in  dry  air,  but  oxidises  superficially 
in  moist  air.  Distilled  water  Ins  little  action  upon  it. 
hut  ordinary  water  may  pit  the  surface  :  sea-water 
ides  it  strongly.  Amalgamated  aluminium  decom- 
poses dilute  sulphuric  acid,  a  contrast  to  amalgamated 
zinc.  Zinc  remains  bright  in  distilled  water  five  from 
hut  in  tin'  presence  of  oxygen  some  hydroxide  is 
formed  which  is  sparingly  soluble  ;  rain-water  dissolves 
it.  Nickel  is  hardly  attacked  by  air,  moisture,  sea-water 
and  dilute  hydrochloric  and  sulphuric  acids.  Pure  tin  is 
not  attacked  by  water  and  dilute  sulphuric  acid  so  long  as 
air  is  absent,  but  sea-water  corrodes  it  in  presence  of  air. 
The  chloride  and  sulphate  of  lead  being  much  more  soluble 
than  the  carbonate,  the  presence  of  chlorides  and  sulphates 
in  water  increases  the  danger  of  lead  poisoning.  The 
action  of  a  potable  water  on  lead  and  zinc  cannot  be 
predicted  from  the  composition  of  the  water. — J.  H.  I. 

Sckeflitc  concentrates  ;  Determination  of  phosphorus  in . 

K.  W.  Hagmaier.     Met.  and  (hem.  Eng.,  1914.  12,  620. 
(See  also  this  J..  1914.  923.) 

Ose  grin,  is  heated  with  hydrochloric  acid  and  potassium 
chlorate,  or  with  aqua  regia.  and  evaporated  to  dryness, 
the  residue  treated  with  dilute  hydrochloric  acid  (1  :  2), 
15 — 20  c.c.  of  cinchonine  solution  and  some  paper  pulp 
added,  the  mixture  allowed  to  stand  for  i  hour,  filtered, 
and  the  residue  washed  with  ddute  hydrochloric  acid 
eontaining  cinchonine.  The  filtrate  is  treated  with  10  c.c. 
of  cerium  chloride  solution  (1  grm.  CeCl,,  25  c.c. 
HC1  and  250  c.c.  H20)  neutralised  with  ammonia,  boiled 
for  5 — 10  mins.  and  filtered.  The  precipitate  is  dissolved 
in  hot,  dilute  nitric  acid  (1  :  1),  and  the  phosphoric  acid 
precipitated  with  molybdate,  as  usual.  With  synthetic 
mixtures  containing  WO,  65 — 70,  Fe„Os  4 — 5.  and  P  (a) 
"1.  (b)  015,  (e)  0-2,  (d)  0-3%,  the  maximum  and  minimum 


I  f..r  phosphoru  0  "'"■  and  0 

(b)  0-162  and  ii  l  it  ,i.  203  and  0  193,  id)  0-303  and 
0-293%.    w.  i:  r.  p 

BaMo-aeUw  minerals  from  M'.  Australia,  Hull.  is.  1913, 
i. el.  s,m.  \\.  Australia  ;  Hull.  Imp.  1„  i  .  I'H  i.  12 

rlYDKATKD     silicates     of     uranium,     thorium,     and     lead 

rribed    under    th.-    names    of    maolrintoshtte,    thoro- 

inimito.  and  pilbarit itaonts  of  the     main 

tantalite  lode     at  Wodgina.     K.  i ,    r 

Pitcliblendt   in  Bengal.     R.  C   Burton.     Reo.  Geol    Suxv 

India.  1914.  44.  l't.  1.     Hull.  Imp    1,,-t  ,  [914,  12,  501 

.-.oi'. 

I'm  mn. i:\ni:  occurs  a,  rounded  nodules  in  the  pegmatite 
whioh  is  intrusive  in  mica  schists  al   the  mica 
Singar.  (lava  district     Bengal.     Triplitc  is  so  p 

i  iated  with  pitchblend 
taken  as  an   indication   of  their   presence.      \ 
much    pitchblende   has   been   obtained,   but    one  pit    baa 
Molded  i  owts. ;    one  nodule  weighing  .'i'i  lb.  has   i„.,.„ 

ined      i'  ...  P. 

Mttnir.il'.  E.  S.  Simpson.  Misc.  Repta.,  Bull  is.  pii::. 
Geol.  Surv.  W.  Australia.  Bull.  Imp.  Last.,  1914,  12, 
500. 

Monaztte  occurs  associated  with  cassiterite  and  colum 
in    alluvial   deposits   at    Cooglegong   and    Moolyella.      The 
Moolyella  material  was  obtained  by  re-sluicing  low-grade 
tin    gravels,    yielding    high-grade    tin    ore    and    a    product 
onsiating  of  26-2%  mona  isiterite,  4o 

columbite    and     1%     garnet.     Picked     monazite     from 
Cooglegong  contained   3-8%  .md   from   Moolyella  5-03 
ThO,.— K.G.P. 

Core-sand;  Choice  and  treatment  of .     K.  Irrcsberger. 

Btahl  u.   Eisen,   1914.  34,  915—918. 

The  value  of  oil  and  flour  as  hinders  for  core  sand  is 
described,  the  sand  in  these  cases  being  preferably  free 
from  lime,  and  also,  with  oil.  from  alumina.  The'  sand 
grains   should   be   of   uniform   si/.e. 

results,  test-cores  should  be  prepared  from  different  sand-, 
and  using  different  oils  and  drying  temperatures.     Ri  • 
sentative  samples  in  each  ease  are  withdrawn  from  the 
drying  oven  at  measured  intervals  an  1  the  tensile  strengths 
determined. — T.  St. 

Electric  furnaa  for  m  E.  M.  Schmelz. 

Amer.  Inst,  of  Metal-,  I  . .'.,  1914.     Met.  and 

Chern.  Eng.,  1914,  12,  645—646. 

In'  a  cylindrical  furnace  (fig.)  of  the  Stassano  type,  the 
melting-chamber,  lined  with  magnesitc,  has  a  semi- 
circular roof  and  bed  and  two  vertical  side-walls,  and  is 


Section  of  medium-temperature  electric  n; 

arranged  eccentrically  within  the  casing.  The  water- 
jacketed  electrodes,  project  within  the  chamber  so  that 
the  arc  is  formed  in  the  middle  of  the  space  between  the 
roof  and  the  surface  of  the  charge  and  the  position  of 
each  is  regulated  bv  means  of  a  small  hydraulic  cylinder 
to  the  piston  of  which  the  upper  end  of  the  electrode  is 
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fixed.  The  charge  is  introduced  at  either  or  both  ends  of 
the  furnace,  the  doors  and  also  the  electrode-holders  and 
stuffing-boxes  being  gas-tight.  The  power  factor  of  the 
furnace  is  over  90%  ;  no  special  transformers  or  starters 
are  required  ;  and  the  furnace  can  be  operated  with  direct 
or  alternating  current  (single  or  3-phase).  In  an  experi- 
mental (120  kilowatt)  furnace  of  this  type,  1000  lb.  of  red 
copper  were  melted  in  less  than  2  hrs.,  the  power 
consumption  being  240  kilowatt-hours  per  ton  (2000  lb.) 
of  metal.— W.  E.  F.  P. 


Gaseous     metallic     compounds.     H.     v.    Wartenberg.     Z 
Elektrochem,    1914,   20,   443—149. 

A  consideration  of  Nernst's  heat  theorem  and  Trouton's 
rule  showed  that  gaseous  alloys  are  in  general  stable  only 
at  low  temperatures  and  pressures.  A  determination  of 
its  heat  of  formation  showed  that  llgZn,  exists  at  000°  C, 
and  vapour  density  determinations  that  it  is  dissociated 
at  1300°  C.  The  vapour  tensions  of  sodium  and  of  Na3Hg 
were  measured  at  444°  C,  and  the  stability  of  Na3Hg  at 
380°  and  444°  C.  demonstrated  by  distillation.— O.  E.  M. 


Zinc   output   of  the    world.     Engineering,    Oct.   23,    1914. 
[T.R.] 

The  production  of  zinc  in  Europe  in  1913  amounted  to 
720,000  tons.  The  United  States  produced  346,670  tons, 
of  which  51,300  tons  was  available  for  export.  The 
only  other  sources  of  supply  are  Australia  and  Japan, 
whose  combined  output  in  1913  was  11,300  tons.  As 
regards  the  distribution  of  the  European  output,  Germany 
in  1913  produced  289,870  tons,  Belgium  217,920  tons, 
Great  Britain  65,190  tons,  France  about  60,000  tons, 
and  Spain  78,280  tons.  The  French  smelters  are  outside 
the  war  area.  A  deficiency  in  the  world's  output  of  over 
400,000  tons  during  the  next  12  months  is  therefore 
probable.  In  1913  Great  Britain  imported  64,670  tons  of 
zinc  ore  and  145,000  tons  of  crude  zinc;  64,179  tons  of 
the  crude  came  from  Germany. 


Mercury  and  the  loar.    Engineering,  November  6, 1914,  570. 
[T.R.] 

Trading  interests  in  mercury  are  attracting  attention 
on 'account  of  its  very  extensive  use  in  the  preparation 
of  fulminate  for  explosives,  the  present  and  probable 
future  consumption  of  which  must  have  an  important 
bearing  on  the  market  for  the  metal,  the  withdrawal  of 
available  supplies,  and  the  future  demand. 

The  world's  production  is  increasing ;  the  average 
for  the  last  decade  has  been  3728  tons.  The  output 
during  recent  years  has  been  as  follows,  in  tons  : — 


1913. 
4171 


1911. 
3419 


1909. 
3233 


1907 
3307 


1905. 
3336 


The  world's  supply  is  obtained  from  only  six  countries, 
the  main  source  being  Spain  ;  the  Almaden  mines  of  that 
country  produce  nearly  a  third  of  the  entire  quantity. 
Recent  outputs  have  been  as  follows,  in  tons  : — 


— 

1913. 

1911. 

1909. 

United  States   

1490 
688 
888 
855 

1055 
742 
815 
685 

1000 
717 

Italy    

Austria   

700 
609 

Ten  years  ago  the  United  States'  output  of  mercury 
was  the  largest  in  the  world,  exceeding  1000  Ions  for  several 
successive  years,  but  since  then  it  has  been  declining  ; 
the  main  American  supply  is  obtained  in  California,  and 
mostly  from  one  mine.  Great  Britain's  trade  in  mercury  is 
peculiar,  in  so  far  as  none  is  produced  in  the  country  ; 
it  is  purchased  and  distributed,  and,  in  effect,  controls 
the  world's  markets  in  the  metal.  The  following  schedule 
shows  the  imports,  exports,  and  British  consumption,  in 
flasks,  during  recent  years  : — 


— 

Imports. 

Exports. 

Con- 
sumption. 

1913     

1912    

45.348 
47,262 
46.547 
44.595 
43,163 
43,605 

26,815 
32,240 
31,438 
24,748 
22,1151 
22,348 

18,533 
15  1)22 

1911     . 

1910     

19.847 
21,112 
21,257 

1909    

1908     

Each  flask  contains  75  lb.  In  Austria  the  mercury 
deposits  occur  in  Idria,  Western  Carniola,  and  in  Italy, 
at  Monte  Amiata,  Tuscany.  The  Mexican  and  Russian 
outputs  are  on  a  very  limited  scale  ;  four  years  ago  the 
Russian  output  was  only  4  tons.  The  price  of  mercury 
has  risen  enormously  since  the  war  commenced  ;  the 
Austrian  supply,  controlled  by  the  Government,  is  definitely 
cut  off  from  the  world's  markets,  and  the  Italian  supply  is 
uncertain.  The  Spanish  supply  is  controlled  mainly  in 
London,  and  very  little  may  be  available  for  export. 
American  supplies  can  scarcely  be  obtainable  for  export 
to  Europe,  as  the  consumption  appears  to  have  overtaken 
the  production  in  the  States.  In  fact,  we  have  been 
exporting  mercury  to  the  United  States  in  small  quantities 
for  some  years — during  1913,  154,500  lb.,  to  the  value  of 
£14,960. 

Mercury  imported  was  worth  £7  9s.  3d.  per  flask  last 
year,  compared  with  £8  12s.  3d.  during  1911.  The  war 
has  had  a  marked  effect  on  our  mercury  imports,  as  shown 
by  the  following  figures  : — 

Imports  for  A  ugust. 

1914.  1913.  1912. 

1792  lb.  67.196  lb.  101,779   lb. 

24  flasks  896  flasks  1357  flasks 

Imports  for  September. 

18,240  lb.  61.851  lb.  32.818  lb. 

243  flasks  824  flasks  437  flasks 


Mineral  industry  in  South  Africa  in  1913.     Board  of  Trade 
J.,  Oct.  29,  1914.     [T.R.] 

The  Report  of  the  South  African  Mines  Department  for 
1913  states  that  the  total  value  of  the  mineral  output  of  the 
Union  for  the  year  was  £52,924,990,  as  compared  witli 
£52,711,761  in  1912.  The  following  table  shows  the 
production  of  the  chief  minerals  : — 


1912. 


1913. 


Gold    I  38,691 ,688 

Silver'     I        124,374 

Diamonds 10,061,489 

Coal     1,999,378 

Coke    11,980 

Copper    556,978 

Tin 367,699 

Asbestos 18,882 

Graphite  - 1,155 

Magnesite  1,673 

Lead    8,654 

Salt      63,059 

Lime   129,470 

Flint   9,395 


£ 
.37J.-35  : 
115,822 
,389,80! 

,240,458 

15.802 

507,856 

436,551  > 

16,028 

1  257 

L11I4 

L199 

77.142 

118,984 

3,789 


*  Contained  in  gold  bullion  and  base  metal  ores. 

The  industrial  disturbances  of  July.1913,  which  resulted 
in  a  diminution  in  the  number  of  natives  employed  on  the 
Witwatersrand  for  the  remaining  six  months  of  the  year, 
were  responsible  for  the  decreased  output  of  gold  and 
silver.  The  slight  falling  off  in  the  copper  exported  will 
probably  be  continued  in  future  years  as  the  Namaqualand 
mines  become  worked  out ;  the  output  of  the  northern 
Transvaal  will,  however,  tend  to  meet  the  deficiency 
in  Namaqualand. 
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Ki/i  production  in  Germany  in  July  ami  August,  101  I. 
Board  of  Trade  J.,  Oct,  29,  101 1.    [T.R.] 
Tin:    Union   of   German     Iron   and   Steel    Workers     has 
published  the  following  figures  <>f  pin  iron  production  in 
Germany  : 


July,  11)14. 

Aug.,  1914. 

Motrlo 

tOOH, 

259,942 

111.0711 
1,045,586 

203  »'.s 

M.tn. 
tons. 
•I7.;ss 
2  ;  [62 

liio  S05 

ll.nl  1 

1,564,315 

>'■_•... ''J. 

1910. 

1911. 

1912. 

1913. 



Ita 

1,127.01111 
11  1,800 

1,136,000 
117,600 

1,181,800 

124.70'! 

Lis,;. Too 
128,900 

The  world's  production  of  raw  lead  has  been  obtained  from 
the  United  .States.  Mexico,  and  Canada.  4S7.IKK)  tons  ; 
Australia,  116,000  tons  ;  Spain,  203,000  tons  ;  Germany, 
lftl.000  tons;  Austria.  24.000  tons;  Belgium,  50,800 
tons  ;  Great  Britain,  30,500  tons  ;  France,  28,000  tons  ; 
and  Italy.  21.700  tons.  The.  consumption  has  been  as 
follows:  United  States,  401,300  tons;  Germany  and 
Austria.  250,000  tons;  Great  Britain,  191,400  tons ; 
France,  107, BOO  tons.  The  German-Austrian  production 
is  54,000  tons  less  than  their  consumption,  and  there  may 
consequently  be  a  shortage  in  those  countries  during  the 
war,  which  may,  however,  bo  neutralised  by  Germany 
acquiring  the  Belgian  and  Italian  output.  Of  tin,  half 
the  world's  production  is  obtained  from  the  Straits  Settle- 
ments. 65,640  tons  ;  the  tin  produced  in  Europe  is  essenti- 
ally derived  from  imported  ores,  the  bulk  of  which  is 
exported  from  Bolivia,  and  smelted  in  England  and 
Germany.  One-sixth  of  the  world's  output  of  tin  is  pro- 
duced in  Great  Britain.  It  is  possible  that  the  war  may 
curtail  the  world's  lead  output  by  more  than  200,000  tons. 
The  export  of  lead  from  the  United  States  is  an  important 
factor ;  it  would  appear  that  unless  the  output  there  can 
be  increased,  we  cannot  expect  to  receive  much  larger 
supplies  from  America,  as  the  home  consumption  there 
is  steadily  increasing.  British  imports  of  lead  ore  and 
lead  have  been  as  follow  during  recent  years  : — 


Lead  ore. 


Pig  and  sheet  lead. 


Tons. 

'*»     15,542 

J9"    17,259 

1913    18,453 


£ 
120.540 
135,010 
184,930 


Tons. 
207,660 

213.7U7 
204,136 


2,705,000 
2,902,000 

3,718,000 


ferro-alloys  from    France  ;   Supplies  of .      Board   of 

Trado  J.,  Oct.  22,  1914.  [T.E.] 
H.M.  Embassy  in  France  reports  that,  in  view  of  the 
rt  and  transport  difficulties  occasioned  in  France  l>\ 
the  war.  British  linns  desirous  of  obtaining  the  assistance 
of  the  Embassy  in  facilitating  the  despatch  of  Bapplii  3 
of  ferro-alloys  from  the  Republic  are  recommended  t<> 
communicate  in  the  first  place  with  the  Under  Secretary 
of  .State  for  Foreign  Affairs,  Foreign  Office,  London.  S.W., 
in  order  that  H.M.  Embassy  may  be  instructed  to  intervene 
in  cases  where  such  action  niaj  appear  desirable. 


Lead,  tin,   and  th>:   uar.       Engineering,   Oct.     30,    1911. 

.       [T.i::i 

Is  consequence  of  the  war,  considerable  disturbance  has 
arisen  in  the  markets  of  these  metals.  The  world's  pro- 
duction of  lead  and  tin  during  recent  years  has  been  as 
follows,  in  tons  : — 


I  lie  |>i^  lead  daring  1913  was  imported  ohiefly  from  Spain 

mid  Australia. 

(ii n  imports  of  tin luring  recent  pearihave  I 

I    <h  £ 

1000    LM.osil  1,621,000 

191!     2H.KH7 

1013    31. 5112  3,306,000 

About    two-thirds    came    from    Bolivia.    The    Bolivian 
output  h.is  increased  from  :•'  100  tons  in  1908  to  :',7.7imi 
tons  last  year.     Oar  imports  of   tin   b 
and  slabs  have  been  as  follow  : — 

£ 

1    II. 7.'  1,603  ooo 

1911     i.. ,  8,730,000 

1013    15,682  0,252,000 

These  came  mainly  from  the  United  Stat-  and 

the  Straits  Settlements. 

Blastfurnace    coke.     Simmorsbach.     Sei     II  \. 

Blastfurnace  a  >b  .     (Coppers.    See  II  \. 

Talbot  slag.    Dafert.    See  XVT. 

Patents. 

Steel  alloy.     S.  S.  Wales.  Munhall,  Assignm   I 

Steel  Co.,  Pittsburgh,  Pa.     U.S.  Pats,  f  \)  1,111,710  ami 

(B)  1,111,711,  Sept.  22,  mil  ;dateofappl.,  Dec.  27.  1909. 

An  alloy-steel  containing  ( \)  Mn  and  ",,  N'i  4.  ( 'r  2.  and 

Ti2;  (b) C, Mn, Cr, and %Ni 0-99 and ¥0-15.-  \V.  F.  F.  1'. 

Armour-plait .     s.  S.  Wales,  Munhall.  Assignor  to  Carnegie 
Steel  Co.,  Pittsburgh.  Pa.     U.S.  Pat.  1,111,709,  Sept.  22, 
1914  ;  date  of  appl.,  Aug.  1,  1906. 
An  alloy-steel  containing  Ni  5—12.  Cr  015 — 0-25.   W  0 
0-7,  Si  up  to  015,  and  Mn  up  to  0-35%.— W.  E.  P.  P. 

[Steel].  Method  of  hardening  and  tempering,  J.  Patten. 
Baltimore,  Md.  U.S.  Pat.  1,112,087,  Sept.  29,  1914; 
date  of  appl.,  Aug.  15,  1912. 

A  stream  of  cold  fluid  is  directed  upon  the  surface  of 
metal   while   the   latter   is   traversed   by  an   elect  tie   arc. 

— W.  E.  1'.  I' 

Steel  or   malleable   iron;   Process  of  converting  cast-iron 

into .     J.  A.  Hunter,  Philadelphia.    Pa.      U.S.   Pat. 

1,112,909,  Oct.  6,  1914  :  date  of  appl.,  June  3.  1913. 

C'ast-IKON,  at  a  high  temperature  but  below  the  melting- 
point,  is  subjected  to  the  action  of  nitric  acid,  and  then 
cooled,  "  in  a  suitable  mechanical  device.'' — W.  E.  F.  P. 

Metals  [gold  and  silver]  :  Extraction  of — —frejm  ores, 
E.  C.  P..  Marks.  London.  From  J.  Caldwell,  Mexico. 
Eng.  Pat.  15,711,  July  8,  1913. 

The  ore  is  crushed  and  ground  in  a  solution  of  common 
salt  or  sea  water,  then  mixed  with  more  salt  solution, 
agitated  by  compressed  air,  and  subjected  in  a  closed 
vessel  to  the  action  of  an  electric  current  to  generate 
chlorine,  which  converts  the  gold  and  silver  present  into 
soluble  compounds.  During  this  treatment  the  gases 
evolved  are  led  to  a  compressor  and  then  returned  and 
used  to  agitate  the  charge. — A.  S. 

Ores  of  silcer  and  gold  :  Treating  complex  refractory 

C.  C.  Titus,  Assignor  to  Montana  Metallurgical  i 
Helena,  Mont.  U.S.  Pat.  1,111,976,  Sept.  29,  1914; 
date  of  appl.,  Dec.  14,  1910. 
The  ore,  containing  iron,  another  metal,  and  a  metalloid, 
is  agitated  and  heated,  and  treated  with  a  gaseous  mixture, 
of  chlorine  and  oxygen  at  a  gradually  increasing  tem- 
perature, not  exceeding  250  C,  which  is  insufficient  to 
cause  fusion  and  agglomeration.  The  iron  is  oxidised  and 
the  second  metal  and  metalloid  converted  into  chlorides, 
the  metalloid  chloride  being  vaporised. — B.  N. 


1053 


Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      [Nov.  16,  19H. 


Amalgamator.     C.      R.     Dennison.     Youngstown.     Ohio. 

U.S.    Pat.    1,111,251,   Sept.    22.    1914;     date  of   appl., 

June  4,  1913. 
Between  a  shaft  and  a  cylinder  mounted  thereon  is  a 
helical  blade  the  edge  of  which  engages  with  the  shaft 
and  with  the  inner  "surface  of  the  cylinder  to  form  a 
continuous  spiral  passage.  The  cylinder  and  the  helical 
blade  are  of  foraminous  material,  and  the  whole  is  rotated 
in  a  cylindrical  casing  containing  mercury  in  its  lower 
part.  Ore  is  fed  in  at  one  end  of  the  spiral  passage  and 
tailings  discharged  at  the  other  end.  Amalgam  is  drawn 
off  from  the  bottom  of  the  casing  and  mercury  fed  in  at 
the  top  and  distributed  over  the  rotating  cylinder. — A.  S. 

Vacuum- fMers  for   cyanide   process:    Leaf  of .     Y. 

Ohtsuka,  Tokyo,  Japan.     U.S.  Pat,  1,111,609.  Sept.  22, 

1914  ;  date  of  appl..  Feb.  4.  1914. 
A  scpporting  bar  carries  depending  rods  of  bamboo 
spaced  apart,  and  horizontal  strips  are  arranged  on 
both  sides  of  the  rods  to  form  pe/forated  mats,  leaving 
clear  vertical  passages  between  the  rods.  A  U-shaped 
suction  pipe  carried  by  the  supporting  bar  has  openings 
in  the  upper  side  of  "its  lower  horizontal  portion  com- 
municating with  the  vertical  passages,  and  the  mats  and 
suction  pipe  are  covered  by  filter-cloths. — A.  S. 

Zinc;     Separation    of from    sulphide    ores.      H.    T. 

Durant,  and  The  Metals  Extraction  Corporation.  Ltd., 
London.  Ens.  Pats.  21.581,  Sept.  24,  and  22.761, 
Oct.  8,  1913.  ~ 
Sct-phtde  ore  is  roasted  to  produce  as  much  sulphate  as 
possible,  and  leached  several  times,  in  a  filter-press,  with  a 
solution  of  sulphur  dioxide,  the  liquid  from  the  first 
leaching  being  oxidised  by  aeration,  treated  with  zinc 
dust  to  remove  copper,  evaporated  to  precipitate  zinc 
sulphate,  and  the  mother-liquor  from  the  Utter,  together 
with  the  relatively  weak  zinc  solutions  from  the  second 
and  subsequent  teachings,  oxidised,  diluted  if  necessary, 
saturated  with  sulphur  dioxide  from  the  furnace  gases, 
and  used  for  leaching  a  further  quantity  of  ore. — W.E.F.P. 

Zinc  ;  Process  of  extracting from  its  ores  or  compounds. 

E.  E.  Watts,  Kingston,  Ontario.  U.S.  Pat.  1,111.201, 
Sept.  22,  1914  ;  date  of  appl.,  Nov.  20.  1913. 
The  material  is  mixed  to  a  thin  paste  with  a  solution  of 
zinc  sulphate  substantially  free  from  iron  and  placed  in 
the  anode  compartment"  of  an  electrolytic  cell.  The 
zinc  is  then  deposited  elect rolytic ally  using  as  electrolyte 
zinc  sulnhate  solution  (12°0  Zu)  to  which  an  organic  sub- 
stance is  added  to  render  the  deposit  dense  and  compact. 

—A.  S. 

Zinc  residues  ;   Treatment  of .     A.  Jones,  Bartlesville, 

Okla..  Assignor  to  Bartlesville  Zinc  Co..  New  York. 
U.S.  Pat.  r,112,010.  Sept.  29,  1914;  date  of  appl., 
July  5,  1911. 
The  zinc  residue  is  arranged  in  a  pile  in  the  open  air,  and 
concentrated  by  combustion  of  its  carbon  content,  the 
volatilised  zinc  "being  caught  in  the  outer  layer  of  the  pile. 
The  operation  is  conducted  under  conditions  which  cause 
the  concentrated  mass  to  sinter. — B.  N. 

Rabbling  appliances  for  mechanical  ore  roasting  furnaces. 

J.  Harris,  Sheffield.     Eng.  Pat.  21,897,  Sept.  29,  1913. 
The  rabble  arms  are  fixed  in  hollow  lugs  on  the  hollow 
shaft.     Cooling  water  is  led  from  a  tank  to  the  rabble 
arms,  through  pipes  passing  through  the  shaft ;  each  feed 
pipe   is   divided,   the   upper   portion   being   fixed   to   the 
tank,   and  entering  the  lower  portion  loosely   above   or 
about  the  top  of  the  shaft,  e.g.,  by  dipping  into  a  funnel- 
Kke  enlargement.     The  tank  may  be  annular  in  form,  and 
surround  the  top  part  of  the  shaft,  over  which  is  a  removable 
casing  connected  with  a  means  for  sucking  or  forcing  air 
through  the  shaft.     A  removable  bend  from  each  feed  pipe    ( 
leads  through  the  shaft  to  the  loose  joint,  and  the  water    : 
pipes  inside  the  shaft  are  extended  to  a  point  higher  than 
the  level  of  liquid  in  the  tank. — B.  N. 


Boasting  furnaces  ;    Babble  arms  for .     H.  H.  Stout, 

Xew  York.     Eng.  Pat.  15.643.  June  30,  1914.     Under 
Int.  Conv.,  Dec.  4,  1913. 

The  rabble  arm  consists  of  an  outer  and  an  inner  tube- 
connected  by  telescopic  joints  with  the  outer  and  inner 
walls  respectively  of  the  vertical  double-wall  rotary  shaft. 
The  free  end  of  the  outer  tube  is  closed  ;  that  of  the  inner 
tube  is  open  and  prevented  from  abutting  on  the  former 
by  a  stop.— W.  E.  F.  P. 

Screening  apparatus  for  ores  and  the  like.  H.  A.  Megraw, 
New  York.  Eng.  Pat,  9986,  Apr.  22,  1914.  Under 
Int.  Conv.,  May  1.  1913. 

A  horizontal,  rotary,  tubular  screen,  open  at  both  ends 
and  having  narrow  radial  shelves  disposed  along  the 
inside.  Ore  pulp  is  fed  to  the  lower  part,  the.  over-size 
being  carried  upwards  upon  the  shelves  and  discharged 
into  a  central,  inclined  launder. — W.  E.  F.  P. 

Seducing  ores  ;    Method  of .     R.  S.  Wile.  Pittsburgh, 

Pa.     U.S.  Pat,  1,111,049,  Sept.  22.  1914  ;  date  of  appl., 
Dec.  2,  1913. 

The  ore  is  fed  into  the  upper  part  of  a  deep  bath  of  slag 
through  the  central  portion  of  which  an  electric  current  is 
passed  vertically.  The  bath  is  kept  at  a  substantially 
constant  depth  and  is  of  sufficiently  high  density  to  support 
the  superincumbent  charge  of  ore  until  any  volatilisable 
materials  therein  are  expelled. — A.  S. 

Reducing  ores  ;   Apparatus  for  and  method  of .      R.  S. 

Wile,  Pittsburgh,  Pa.  U.S.  Pats.  1.111.050  and 
1.111,341,  Sept.  22,  1914;  dates  of  appl.,  Feb.  3,  1914. 
and  Dec.  15,  1913. 
The  furnace  comprises  a  shaft  opening  at  the  bottom 
into  an  enlarged  crucible  of  greater  depth  than  the  diameter 
of  the  opening.  The  crucible  is  provided  with  one  bottom 
electrode  and  two  upper  ones,  movable  vertically,  one  on 
either  side  of  the  shaft.  A  bath  of  slag  is  maiatained  in  the 
crucible  and  surrounds  and  protects  the  exposed  ends  of 
the  upper  electrodes.  Ore  is  fed  in  through  the  shaft, 
and  the  electrodes  are  connected  with  the  conductors  of  a 
multiphase  circuit  and  are  kept  at  a  substantially  equal 
distance  apart  so  as  to  maintain  an  uniform  temperature 
throughout  the  bath. — A.  S. 

[Tungsten.']     High-fusing  metals  and  alloys  of  the  same; 

Process  for  the  manufacture  of  ductile   bodies  of . 

A.  J.  Liebmann.  Assignor  to  N.  Hofheimer,  New  York. 

U.S.   Pat.    Mll^S/Sept.   22,    1914;    date  of  appl., 

June  3,  1914. 
A  highly  compressed  mixture  of  metallic  tungsten  powder 
with  1%  W03  is  subjected  to  a  combined  reducing  and 
sintering  operation. — W.  E.  F.  P. 

Copper  ores  [argentiferous]  ;    Process  for  the  treatment  of 

,  and  the  recovery  of  their  values.     C.  S.   Vadner. 

Salt  Lake  City,  Utah.  U.S.  Pat.  1,111,874,  Sept.  29, 
1914  ;  date  of  "appl.,  Dec.  9,  1913. 
The  oxidised  ore  is  agitated  with  a  hot  solution  of  sodium 
chloride  saturated  with  sulphur  dioxide  ;  the  excess  of 
the  latter  removed  from  the  solution  by  aeration  ;  finely 
divided  calcium  carbonate  added  to  the  hot  liquid  to 
precipitate  iron  and  arsenic  ;  and  the  cold  filtrate  treated 
with  calcium  carbonate  and  compressed  air.  Th> 
precipitated  basic  copper  carbonate  (containing  silver) 
is  treated  with  dilute  sulphurous  acid,  and  the  solution 
passed  over  metallic  iron  after  the  removal  of  sulphur 
dioxide  by  aeration. — W.  E.  F.  P. 

Copper    extraction  ;     Becovery    of  values  from    the   leach- 
water  of .     C.   A.    Hall.   Mount   Airy,   Assignor  to 

Pennsylvania    Salt    Manufacturing    Co.,    Philadelphia. 

Pa.     U.S.  Pat.  1.112,608,  Oct.  6,  1914;   date  of  appl, 

Oct.  14,  1912. 

In  the  treatment  of  ':  cinders  "  by  successive  leaching* 

with  a  solvent,  the  first  solution  is  treated  for  the  recovery 
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i   and  .•ili.  i   ~.lM k.  and    subsequent  solutions  for 
ooppci  alone.  -  \V.  E.  F   I'. 


ating  apparatus  [for  metals,  etc.],  .1.  J.  Lichter, 
St,  Louis,  Mo.  U.S.  flat.  1,112,074,  Sept.  29,  19U; 
,l.ii.'  oi  appl.,  May  7.  1914. 

Tiik  heating  chamber  is  situated  above  a  dipping  tank 
mil  has  a  movable  Hour,  supported  by  a  cradle  wit  Inn  the 
inpiid.  ami  adapted  to  be  immersed  in  the  latter  bj 
lowering  the  cradle  down  an  inclined  track  within  the 
-.ink.      \\\  K.  F.  P. 


Annealing-furnaces.  .1.  A.  and  .1.  < '.  Swindell,  Pittsburgh, 
Pa.  is.  Pats,  (a)  1,1 12,236  and  (b)  1,112,237,  Sept.  29, 
1914  ;  date  oi  appl.,  Dec.  12,  1913. 

t.%).  Flues  for  air,  g&3  and  waste  gases  are  arranged 
longitudinally  beneath  the  floor  of  the  heating  chamber, 
along  the  middle  of  which  a  low  wall  extends  m  the  same 
ii  as  the  lines;  inlet  poits  (communicating  with 
the  air  and  gas  passages)  are  situated  along  each  side  of 
the  middle  wall,  and  outlet  ports  (oommunicatins  with  the 
waste-gas  flues)  along  the  opposite  outer  walls  of  the 
chamber,  (b.)  The  middle  wall  is  hollow,  forming  a 
preheating  chamber  the  lower  part  of  which  communicates 
with  air  and  gas  flues,  and  the  upper  part—  by  lateral 
openings  along  each  side — with  the  interior  of  the  chamber. 

— W.  E.  F  P. 


Futn-  -.one,  nlrator  for  smelters.  S.  W.  Smith.  San  Jose, 
Oal.  U.S.  Pat.  1,112,860,  Oct.  6,  1914;  date  of  api  I. 
March  9,   1912. 

The  fumes  arc  passed  through  a  horizontal  chamber  having 
■  of  hollow,  water-cooled,  baffles  extending  from 
the  floor  and  roof  alternately  ;  the  chamber  is  connected 
end  with  the  smelter  and  at  the  other  with  a  small 
chamber  containing  rotating  paddles  upon  which  a  stream 
of  water  or  "  reagent  "  is  directed.  A  spray  of  reagent  is 
also  directed  upon  the  face  of  each  baffle*  and  into  the 
conduit  leading  from  the  smelter  to  the  first    chamber. 

— \V.  E.  F.  P. 


Iron  and  gird  ;  Process  of  producing direct!)/  from  tht 

ore.     K.  A.  F.  Hiorth,  Christiania.     U.S.  Pat.  1,1 12,007, 
Sept.  29,  1914.     Date  of  appl.,  .June  13,  1912. 

Seb  Fr.  Pat.  449,212  of  1912  ;  this  J., 1913,  492.— T.  F.  B. 


with  hydrochloric  acid.      \    an  i I.,  suoh  ■  plate  lost 

carbon    In    oontinually    diminishing    quantities.     [I 

"  formed  "  bj  oovering  if  with  dry  niokel  oxide,  binding  it 

upon  a  nickel  sheet,  and  i  barging  if   in  ,  ptaah 

solution,  using  ,i  /inc  cathode,    1 1.  K.  \l. 

Distribution  of  "  lti  in 

ncent  agricultural  experiments.    Jorgensenand  Pi 
See  XVI. 

Water  purification  by  ozone.     Pryer.    Set   XlXn. 

Patents. 

Electrolytic    apparatus.     .1.    T.    Xibhtt.    Denmark    Hill, 
Surrey.     Eng.  l'at.  24,660, 1  let  20,  1918. 

The  element  comprises  a  straight  vertical  casing,  which 
may    bo   divided   into   two   or    n  [mrtments,   caeh 

containing  a  pair  of  electrodes.  The  ends  of  the  casing 
are  perforated  at  the  bottom  and  top,  for  the  admission 
of   electrolyte    and   the   escapo   of   air    respectively.      The 

electrodes  may  be  sheathed  in  a  porous  oovering,  which 
does  not  interfere  with  the  elect rol\  tic  action,  e.g.,  infusorial 
earth  or  asbestos. — B.  N. 

Cell ;  Electrolytic .     C.  C.  Titus,  Assignor  to  Montana 

Metallurgical  Co.,  Helena,  Mont.     I'.S.  Pat  1.111,977, 

Sept.  29,  1914  ;  date  of  appl.,  Dee.  14,  1910. 

The  cell  is  separated  by  a  diaphragm  and  a  perforated 
cathode  into  two  compartments,  with  a  gas-tight  chamber 
at  the  upper  end  of  the  anode  compartment,  and  means 
for  maintaining  a  partial  vacuum  in  it.  An  overflow  pipe, 
extending  from  the  chamber  downwards  into  the  outer 
compartment,  is  sealed  by  the  liquid  therein. — 15.  N. 


Furnaces J    Electric    resistance .     J.    Davies    and    A. 

Gallenkamp  and  Co.,  Ltd.,  London.     Eng.  Fat.  10,415, 
April  27,  1914. 

Two  opposing  walls  of  refractory  material  are  coupled 
together  and  maintained  in  fixed  relationship  by  a  number 
of  metallic  tie  rods,  and  a  combustion  tube,  muffle,  or 
similar  receptacle  is  supported  in  suitable  recesses  in  the 
walls.  The  remaining  walls  are  formed  by  several  remov- 
able lagging  blocks.  A  heating  coil  is  carried  upon  the 
combustion  tube,  and  is  connected  electrically  with  some 
of  the  rods,  with  means  for  short-circuiting  the  whole  or 
a  part  of  the  current  when  a  certain  temperature  is 
attained. — B.  X. 


Cupola-furnace.  E.  Schiirmann,  Koetzschenbroda.  Ger- 
many. U.S.  Pat.  1,112,846,  Oct.  6,  1914.  Date  of 
appl.,  March  8,  1913. 

^ee  Fr.  Pat.  4.58,242  of  1913  ;  this  J.,  1913,  1074.— T.  F.  B. 


Alkali  metal  alloys  :    Production  of by  the  electrolysis 

of  alkali  hydroxide  in  the  molten  state,  and  the  obtain- 
nunt  therefrom  of  alkali  metals  and  alkali  metal  com- 
pounds. E.  A.  Asheroft,  London.  Eng.  Pat.  25,144, 
Nov.  4,  1913. 

s*  Fr.  Pat.  464,951  of  1913  ;  this  J.,  1914,  489.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY. 

Iccumulator  ;  The  alkali,,,  .     £.  Friederich.     Elektro- 

chem.  Zeits.,  1913,  29,  6—10,  31—34. 

\riEMPTs  to  make  plates  by  reducing  nickel  oxide  or  bv 

jmting  pastes  of  nickel  or  iron  powder  and  tar  faded.     A 

itisfactory  nickel  peroxide  plate  was  produced  bv  nickel- 
.lating  linen  fabric  carbonised  at  1400=  C.  and  extracted 


Condenser'     Electrical .    J.     W.     Aylsworth,     East 

Orange.  N.J.,  Assignor  to  Halogen  Products  Co.,  Glen 
Ridge,  N.J.  U.S.  Pat  1,111,289,  Sept.  22,  1914  ;  date 
of  appl.,  Nov.  8,  1913. 
Electrically-coxih  cum;  members  are  separated  by 
insulating  dielectric  members,  the  latter  consisting  of  a 
solid  halogen  product  of  a  hydrocarbon,  such  as  naphtha- 
lene, mixed  with  a  small  percentage  of  a  miscible  phenolic 
resin. — B.  N. 


[Electricati    Condenser.     P.    Thomas,    Wilkmsburj 

Assignor  to  Wcstinghouse  Electric  and  Manufacturing 
Go  U.S.  Pat.  1,112,397,  Sept.  29,  1914 ;  date  of  appl., 
Dec.  4,  1913. 
The  condenser  has  a  dielectric  comprising  a  halogen 
derivative  of  a  fatty  acid,  such  as  a  chlorine-substitution 
product  of  stearic  acid,  the  chlorine  being  generated 
electrically. — B.  X 

Furnace  ;  Induction  electric .  W.  S.  Moody.  Schenec- 
tady, Assignor  to  General  Electric  Co.,  New  York. 
IS.  Pat.  1,113,134,  Oct.  6,  1914.  Date  of  appl., 
Oct.  18,  1906. 

See  Eng.  Pat.  26,S67  of  1900  ;  this  J.,  1907,  1054.— T.  F.  B. 
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XH.— FATS;    OILS;    WAXES. 

Palm  kernels ;   The  trade  in .     BuU.  Imp.  Inst.,  1914, 

12,  458—464. 
Attention  is  called  to  the  importance  of  the  trade  in  palm 
kernels,  particularly  in  Germany  where  241,961  tons 
valued  at  £5,233.252  were  imported  to  Hamburg  in  1913  ; 
the  oil  is  extracted  or  expressed  and  used  for  the  same 
purposes  as  coconut  oil,  viz.,  in  the  manufacture  of  soaps 
and  candles  and  of  various  edible  fats,  while  the  meal  is 
much  used  as  cattle  food.  The  possibility  of  this  trade 
being  diverted  to  the  United  Kingdom  is  discussed  ;  no 
difficulty  should  be  experienced  in  finding  a  market  for  the 
oil,  but  the  conservative  attitude  of  British  farmers  might 
render  the  disposal  of  the  residual  meal  somewhat  difficult. 
Manufacturers  would  probably  have  to  depend  at  first 
on  its  utilisation  in  compound  cakes,  although  its  high 
reputation  in  Germany  should  cause  it  to  become  popular  ; 
while  the  fact  that  over  400,000  tons  of  various  feeding 
cakes  valued  at  £2,539,892  were  imported  to  the  United 
Kingdom  in  1913  shows  that  there  is  room  for  expansion. 

— R.  G.  P. 

Coconuts  in  Zanzibar.     F.  C.  McClellan.     Bull.  Imp.  Inst., 
1914,  12,  420 — 422. 

The  planting  of  coconuts  has  increased  of  late  years 
and  there  are  probably  about  2i  million  trees  on  an  area  of 
45,000  acres.  Zanzibar  copra  is  not  generally  of  good 
quality  owing  to  careless  preparation,  but  a  small  con- 
signment of  sun-dried  copra  prepared  on  Government 
plantations  compared  favourably  with  Malabar  coast  copra. 
In  1913,  7412  tons  of  copra  were  exported  from  Zanzibar 
and  Pemba  principally  to  Marseilles.  Conditions  are  very 
favourable  for  coconut  planting  and  considerable  areas  of 
land  await  development. — R.  G.  P. 

Cottonseed  products  ;    Changes  in  official  methods  of  analysis 

of .     Chemists'  Committee  of  Interstate  Cottonseed 

Crushers'  Assoc. ;   Oil,  Paint,  and  Drug  Rep.,  1914,  33. 

At  a  meeting  on  Aug.  10  and  11,  the  Committee  adopted 
the  following  as  official  methods  of  analysis  : — Moisture  : — 
Two  to  5  grms.  are  dried  for  3  hours  in  a  covered  aluminium 
dish  (of  special  form,  obtainable  from  American  Can  Co., 
Atlanta,  Ga.)  in  an  oven  at  100=  C.  Oil : — Two  to  5  gnus. 
are  extracted  for  3  hours,  in  a  Soxhlet  extractor  with  short 
siphon,  with  petroleum  spirit  (b.  pt.  less  than  65:  C). 
Xitrogen  : — 1-7034  grms.  are  digested  and  heated  with 
about  0-5  grm.  of  mercury  or  0-7  grm.  of  mercuric  oxide, 
10  grms.  of  sodium  or  potassium  sulphate,  and  25  c.c.  of 
sulphuric  acid  (sp.  gT.  1-84)  until  the  solution  is  colourless. 
It  is  then  diluted  with  300  c.c.  of  water  (fragments  of  zinc 
added  to  prevent  bumping),  and  treated  with  25  c.c.  of  4°0 
potassium  sulphide  and  60  c.c.  of  sodium  hydroxide  solu- 
tion (sp.  gr.  1-50),  the  flask  connected  with  a  tin  condenser, 
and  the  ammonia  distilled  into  standard  sulphuric  acid. 
Fat  in  cottonseed  meal : — The  official  methods  of  the  Amer. 
Assoc.  Off.  Agric.  Chemists  must  be  used.  Total  fatty 
acids  : — 8  to  10  grms.  of  soap  stock  or  4  to  5  grms.  of  black 
grease  are  saponified  with  alcoholic  alkali,  the  soap  solution 
evaporated  to  expel  alcohol,  dissolved  in  200  to  250  c.c. 
of  water,  and  the  fatty  acids  liberated  with  dilute  hydro- 


chloric acid  (1  :  1),  cooled,  separated,  washed  on  the  filter 
with  cold  water,  dried  (preferably  overnight),  and  dis- 
solved in  125  c.c.  of  warm  petroleum  spirit,  the  solution 
evaporated,  and  the  residue  dried  at  100°  C.  until  constant 
in  weight.  A  correction  is  made  for  oil  subsequently 
recovered  from  the  melted  soap  stock.  Moisture  and 
meal  in  crude  cottonseed  oil : — 10  grms.  are  heated  in  a 
basin  over  a  direct  flame  until  the  oil  begins  tc  smoke, 
and  the  loss  in  weight  taken  as  moisture.  The  residue  is 
transferred  to  a  Gooch  crucible,  washed  with  petroleum 
spirit  until  free  from  oil,  and  the  final  residue  of  meal,  etc., 
dried  until  constant  in  weight.  Free  fatty  acids  in  crude 
cottonseed  oil: — About  50  c.c.  of  neutral  sodium  chloride 
solution  (20°  B.,  sp.  gr.  11612)  are  placed  in  a  4  oz.  bottle. 
1  c.c.  of  phenolphthalein  solution  added,  and  705  grms.  of 
the  oil  introduced  with  a  standard  pipette  (obtainable  from 
G.  C.  Hulbert,  Augusta,  Ga.),  and  the  mixture  shaken  and 
titrated  with  AT/4  sodium  hydroxide  solution.  Laboratory 
refining  test  for  prime  crude  cottonseed  oil  : — 500  grms.  are 
brought  to  24°  to  27°  C.  in  a  weighed  enamelled  basin  about 
4i  in.  by  4  in.,  sodium  hydroxide  solution  of  the  required 
strength  (see  table  below)  added,  the  mixture  mechanically 
stirred  for  5  mins.,  warmed  gradually  (in  not  less  than  15 
mins.)  to  34°  C.  on  the  water-bath,  with  continual  stirring, 
until  the  oil  separates  from  the  soap-stock.  If  necessary 
the  temperature  is  raised  to  52°  C.  The  basin  is  then 
placed  in  water  at  43°  C.  for  3  hours,  and  allowed  to  cool 
until  the  soap-stock  is  hard.  The  loss  in  weight  due  to 
evaporation  is  determined,  the  oil  decanted  into  a 
weighed  basin,  and  oil  and  soap-stock  separately  weighed. 
The  quantity  of  sodium  hydroxide  used  for  refining  prime 
oil  must  not  exceed  1-097%.  The  following  table  givis 
the  corresponding  quantities  of  the  different  strengtns 
of  solution  which  can  be  used  : — 


°B. 

Sp.  gr. 

NaOH 

Animints. 

0/ 
A 

% 

10 

10745 

6-55 

16-8 

12 

10909 

800 

13-7 

14 

1-1076 

942 

11  6 

16 

1  1249 

10-97 

100 

IS 

11427 

1262 

- : 

20 

11612 

14-37 

7-6 

Tests  with  3  or  more  solutions  of  the  strengths  in  this  tablo 
must  be  made  before  rejecting  a  sample  ;  no  claim  for 
excessive  refining  loss  is  to  be  allowed  if  it  can  be  proved 
that  the  colour  can  be  obtained  with  smaller  loss  than 
that  produced  with  the  maximum  permissible  amount  of 
sodium  hydroxide  ;  and  no  claim  for  deficiency  in  colour  is 
established  if  it  can  be  proved  that  the  colour  can  be 
obtained  without  exceeding  9°0  refining  loss  with  th' 
maximum  permissible  amount  of  sodium  hydroxide. 
Refining  loss: — This  equals  (1)  weight  of  crude  oil  tea 
weight  of  refined  oil ;  (2)  weight  of  soap  stock,  less  weight 
of  alkali  solution  used,  plus  loss  in  evaporation.  The  two 
results  should  agree  within  0-25%.  Laboratory  nfiniiuj 
test  for  "  off  "  (acid)  crude  cottonseed  oil : — The  following 
table  shows  the  maximum  amount  of  sodium  hydroxide 
that  can  be  used  with  oils  containing  the  indicated  amounts 
of  free  fatty  acids  : — 


Free 

Sodium 

• 

fatty  acids. 

hvdroxide. 

Excess. 

103B. 

12°  B. 

14"  B. 

16  °B. 

18°  B. 

20°  B. 

22    B. 

24'  B. 

% 

grms. 

grms. 

... 

<• 

% 

% 

% 

/o 

% 

% 

30 

0-424.'. 

Mi  Ci 

16-8 

13-7 

11-5 

(100) 

8-7 

. 



- 

3-5 

0-4963 

11679 

17-8 

14-6 

12-4 

10-7 

9-3 

— - 

— 



40 

0-5672 

1-2388 

18-9 

15-5 

131 

11-3 

9-8 

— 

— 

- 

4-5 

ii  i;  :m 

1-3097 

— . 

16-4 

13-9 

11-9 

10-4 

91 

— 

50 

0-7090 

1-3806 

— 

173 

147 

12-6 

10-9 

9-6 

— 

WeiglU  of  solution 

required  with  plus  0 

•750%  excess  XaOH. 

5-5 

07799 

1-5299              —        ; 

191              16-2 

13-9 

12-1 

10-6 

— 

;        - 

60 

0-8508 

16008                 — 

200               170 

14-6 

12  7 

11-1 

— 

- 

6-5 

0-9217 

1-6717                 — 

—                17-8 

15-2 

13-2 

11-6 

— 

- 

70 

0-9926 

1-7428 

—                 18-5 

15-9 

13-8 

121 

— 

7-5 

1-0635 

1-8135 

— 

— 

102 

16-5 

14-3 

12-6 

— 
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Bodlom 
httv  acids,      hydroxide. 
%  «rni8. 


Kri„>. 


in     II 


II    B 

% 


I  I    II. 


ie  b 


I-    B 


21"  it. 
% 


Weight  of  solution  required  with  plus  0-875%  excess  NaOH. 


80 

'Ml 
III  II 


II  II 

11  '. 
I  J  II 

12  f> 


I  nil 

Mil 

M  .. 


i ;.  i 

17-0 
17  S 


i-  5 
ig  o 

l'.l.i 

•Jllll 


I  1344 
1  2782 

1  418(1 


I   iss:i 

i  g  »7 

I  7016 
1  7725 


1-8434 

i  'ii  i  ; 

1  MS  ,2 

2-0561 

2  1270 


21970 
2  2688 
2  3399 
2  1106 


2  0803 
2-1512 
2-2930 


21-3 
221 
22-8 
24-8 


182 
L90 
106 
20-0 


I  .  - 

ie  . 

170 

18  1 


II  eight  of  solution  required  with  plus  1-0%  excetui  NaOH. 


2  1889 
_■  ,508 
2-6307 
2  7016 


22-7 
2:!  S 
240 
24  6 
25 


19  r 

20  3 
20-9 

21  I 
220 


Weight  of  solution  required  with  jdus  1125%  excess  NaOH. 


2  ,,,-, 
::  0  19  : 

3  1102 
8  1811 
3-2520 


270 

■i:  7 

28-4 

297 


23-5 

24  I 

■J  I  7 

25  2 
25-8 


Weight  of  solution  required  with  /Jus  1-25%  excess  NaOH. 


3-4472 
3  5188 

3-6006 

37317. 


31-4 

32  1 
32  7 
334 

34  U 


27-3 

27  .1 
2-  I 


1  i-0 


17  :; 
17  8 

1-  8 


21   I 

21  7 

22  I 
22-6 


21  ' 
24-5 
25-0 

25'5 

260 


1 5  6 

16  5 

I7n 

17  I 


IHll 

19  I 

2il  ii 
2"  I 


asiw 

22  I 

22 :. 

2:lil 


II  I 

ii  g 

16-7 


16-8 
17  2 
17-6 
18-0 

I-  I 


19  '. 
20-7 

21    1 


Weight  of  solution  required  with  plus  1-375%  excess  X  it'll. 


2-5524 

8-9274 

35  8 

1       311 

273 

24  7 

22-2 

2-6283 

3-998  1                — 

36-4 

22'-. 

2-6942 

4-0692                — 

—                                          37  1 

32-3 

28-3 

230 

2-7851    ■ 

4-1401 

—                  378 

::■■  - 

28-8 

26  n 

4  21111                   — 

38-4 

33-4 

29-3 

23-9 

>>ib  containing  loss  than  3%  free  fatty  acids  may  be 
refined  with  any  amount  of  sodium  hydroxide  solution 
outlining  up  to  1-007  grms.  Process  : — Free  fatty  acids 
.r>-  determined  by  the  official  method  and  the  oil  treated 
is  described  above  with  sodium  hydroxide  solution  at 
-'7;t'..  with  the  exception  that  the  temperature  is 
nought  to  60°  C.   and  eventually  to  65°  C.      Three  testa 

made  w  it li  different  strengths  of  alkali,  one  of  them 
*ith  the  maximum  permissible  amount.     Blenching  refined 

I  oil : — 30  grms.  of  oil  are  agitated  for  5  mins.  at 
120"  0.  with  6%  of  standard  English  fuller's  earth,  to  be 
btaincd  from  R.  Hulme,  Phoenix  Cotton  Co.,  Memphis, 
1'enn..  and  filtered,  and  a  reading  taken  with  5J  in.  of  the 
lear  oil  at  21  C.  Hull  analysis: — 5  grm.  of  the  hulls 
freed  by  hand-picking  from  whole  seeds)  are  extracted  for 
I  hours  in  a  Soxhlet  apparatus  with  petroleum  spirit 
"■iling  below  G5°  C,  as  described  above.  Whole  seid  is 
alculatcd  into  oil  %  by  use  of  the  factor  0-20. — C.  A.  M. 

'ottonsecd    oil;    Ethyl    ester   of  linolic    telrabromide   as   a 

product  in  thr  analysis  of .     L.  S.  Palmer  and  P.  A. 

might.  .).  In.l.  Eng.  Cheni.,  1914,  6,  822—823. 
S  attempts  to  isolate  linolic  acid  as  the  tetrabromide 
r.im  cottonseed  oil,  in  which  the  unsaturated  acids  were 
eparated  by  the  lead  soap-ether  method  of  Tortclli  and 
(Lcwkowitsch,  -Oils.  Fats  and  Waxes  (190!)), 
1.  I,  447),  in  some  cases  large  clustering  needles,  m.  pt. 
-  5  i '..  were  obtained  instead  of  linolic  tetrabromide 
f  m.  pt.  113"— 115  C.  Analysis  of  the  new  product 
howed  it  to  be  the  ethyl  ester  of  linolic  tetrabromide, 
i;Hj,Br 4<'<M\ H^,  and  this  was  confirmed  by  its  pre- 
paration from  linolic  tetrabromide  by  esteritication  with 
lcohol  and  hydrochloric  acid  gas.  The  formation  of  the 
thy]  ester  was  probably  due  to  prolonged  contact  of  the 
ead  soaps  with  ether  ;  with  varying  periods  of  contact, 
natures  of  linolic  tetrabromide  and  its  ethyl  ester  in 
srvmg  proportions  were  obtained.  The  authors  have  also 
•"spared  methyl  bromolinolate  (white  plates,  m.  pt. 
— 56  C)  and  the  methyl  and  ethyl  esters  of  oleic 
libromide,  yellow  oils  very  soluble  in  most  solvents.  The 
sters  of  linolic  tetrabrcniide  are  very  soluble,  whereas 
hose  of  oleic  dibromide  are  very  sparingly  soluble,  in  their 
•  •rresponding  alcohols  saturated  with  hydrochloric  acid. 


but  attempts  to  utilise  this  difference  in  properties  to 
separate  oleic  and  linolic  acids  proved  unsuccessful. — A.  S. 

Kapok  seed  from  Zanzibar.     Bull.  Imp.  Inst.,  1914, 12,  347. 

The  seeds  contained  a  normal  amount  of  oil,  viz..  2 
and   would   be  saleable   at   current    market    prices.     Tin- 
principal  European  market  is  Rotterdam  where  the  seeds 
fetch  about  £6  10s.  per  ton  — R.  G.  P. 

Moringa  pterygosperma  seed  from  Zanzilxir.      Bull.    Imp, 
Inst..   1914.   12,  348—349. 

The  seed  contained  only  28-6%  ofoil,  while  a  previous 
sample  from  N.  Nigeria  contained  35%.  The  weds  would 
be  saleable  if  exported  in  quantity  bnt  the  market  value  is 
uncertain  owing  to  the  presence  of  traces  "f  alkaloids  and 
of  much  non-albuminoid  nitrogenous  substances  which 
might  render  impossible  the  use  of  the  cake  as  cattle- 
food.— R.  G.  P. 

Murine  animal  oils;  Specific  reaction  of and  of  their 

products  of  hydrogenation.  M.  Tortelli  and  E.  Jaffe. 
Annali  Chim.  Appl.,  1914,  2,  80—98. 
One  e.c.  of  the  oil  is  dissolved  in  >i  e.c.  of  chloroform  and 
1  e.c.  of  glacial  acetic  acid  and  shaken  vigorously  with 
40  drops  of  a  10%  solution  of  bromine  in  chloroform.  In 
the  case  of  marine  animal  oils  a  char  a  action  is 

obtained  within  1  minute,  comprising  a  transient  pink 
colour  changing  to  a  clear  green  which  persists  for  more 
than  1  hour.  "With  other'oils  either  no  reaction  or  a 
vellow  colour  is  obtained.  The  reaction  ia  also  given  by 
hardened  oils  obtained  by  hydrogenation  of  marine  animal 
oils.  5  e.c.  of  the  melted  "fat  are  dissolved  in  10  e.c.  of 
chloroform  and  1  c.e.  of  glacial  acetic  acid  and  shaken 
with  2-5  e.c.  of  a  10%  solution  of  bromine  in  chloroform  : 
a  yellowish  pink  colour  changing  quickly  to  green  is 
produced. — A.  S. 

Hydrogenated    fits:     Industrial    production     of .     G. 

Verona-Rinati.  Annan  Chim.  Appl..  1014,  2,  99—105. 
An  apparatus  is  described  for  the  hydrogenation  of  oils, 
using  palladium  precipitated  on  small  pieces  of  coke  as 
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catalyst.  The  catalyst  is  placed  in  a  movable  support 
kept  in  motion  by  a  rotating  spindle  connected  by  gearing 
with  a  pulley  outside  the  reaction  chamber.  The  pre- 
heated oil  is  sprayed  into  the  upper  part  of  the  chamber 
by  means  of  hydrogen  under  pressure,  and  a  pressure  of 
about  2  atmospheres  is  maintained  inside  the  chamber. 
Three  reaction  chambers  are  provided  and  the  oil  may  be 
withdrawn  after  one,  two,  or  three  treatments  in  presence 
of  the  catalyst,  according  to  the  degree  of  hydrogenation 
desired.  The  hydrogen  is  obtained  from  water-gas  by 
the  Frank-Caro-Linde  process  of  refrigeration,  and  the 
excess  coming  from  the  reaction  chambers  is  returned  to 
the  refrigerating  apparatus  for  purification.  When  the 
catalyst  loses  its  activity,  it  is  washed  in  the  apparatus 
with  an  inert  solvent  (petroleum  spirit),  the  last  traces  of  the 
latter  arc  expelled  by  a  current  of  steam,  and  the  palladium 
is  again  rendered  active  by  treatment  with  hydrogen  at  not 
above  150r  C.  Palladium  possesses  the  advantage  of  being 
active  at  a  considerably  lower  temperature  than  nickel 
{e.g.,  at  80c — 90c  C).  According  to  Karl  it  loses  its  activity 
when  deposited  on  lead,  iron,  aluminium  or  zinc,  but 
remains  active  on  finelv-divided  nickel  or  on  magnesium. 

—A.  S. 


Fixed  oils  of  the  British  Pharmacopceia.  1914.     J.  C.  Umnev. 
Perfumery  and  Essent.  Oil  Rec.  1914.  5,  380—381. 

Is  the  new  Pharmacopoeia  limits  for  acid,  saponification 
and  iodine  values  of  the  fixed  oils  are  given,  as  well  as 
special  tests  for  common  adulterants.  The  figures  are 
summarised  in  the  following  table  : — 


Silicates  in  soap  ;  New  qualitative  test  for .     H    W. 

Leitch.     J.    Ind.    Eng.    Chem.,    1914,   6,   811—812. 

A  solution  of  the  soap  is  heated  with  excess  of  hydro- 
chloric acid,  the  fatty  and  other  insoluble  matter  filtered 
off,  the  filtrate  neutralised,  boiled  with  alcoholic  potash, 
filtered  and  the  filtrate  (10  c.c.)  poured  into  a  mixture  of 
10  c.c.  of  acetone  and  1  e.c.  of  a  solution  containing  10  grins, 
of  sodium  aluminate  and  2  grms.  of  sodium  chloride  per 
litre  :  the  formation  of  a  precipitate  of  aluminium  silicate 
indicates  the  presence  of  silicates  (water-glass).  Dextrin 
or  starch  also  give  a  precipitate  and,  if  present,  should  be 
removed,  before  boiling  with  alcoholic  potash,  by  treat- 
ment with  "  Diastafor  "  at  35°  C.  for  i  hour. — A.  S. 

Patents. 

Lard  substitute  [hydrogenised  oil]  ;    Apparatus  for  mating 

.     J.     C.    Chisholm.    Assignor    to    The    Chisholm 

Process    Oil    Refining    Co.,    Dallas,    Tex.     U.S.    Pat. 
1,113,151,  Oct.  6,  1914;   date  of  appl.,  Oct.  8,  1912. 

On.  and  hydrogen  are  admitted  into  the  opposite  ends 
of  a  rotating  perforated  drum  around  which  is  wound 
spiral  layers  of  wire,  "  having  its  engaging  surface  of  a 
catalytic  agent.''     The  drum  is  enclosed  in  a  easing. 

— W.  P.  8. 

Fullers'  earth  [from  oil  refining]  ;    Process  of  treating . 

C.   L.    Parsons.   Durham.   N.H.     U.S.   Pat.    1,112,650, 
Oct,  6.  1914  ;   date  of  appl.,  Aug.  29,  1906. 

Spent  fullers'  earth  from  oil-refining  works  is  treated 
first  with  a  solvent  which  will  dissolve  the  residual  oil 
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Sp.  gr." 


Eef.  ind.  (40=). 


Sapon.  value. 


Iodine  value. 


Maximum  acid 
value. 


Amygdala? . . . . 

Arachis 

Lini    

olivse 

Sesami   

Theobroniatis 


0015—0-920 
0-916—0921 
0-930— 0-940 
0015 — 0-918 
0-921 — 0-924 
0-990—0-098 


1-4624— 1-4640 
1-4628—1-4645 
1  4725—  1  4748 
1-4605 — 1-4635 
1-4650—1  1675 
1-4565 — 1-4575 


188—106 
190—196 
187—195 

is-  ■■  I!l7 
189—103 
188—105 


93—100 

83—101 

Xot  less  than  170 

79—87 

103—114 

35-5 — 37-5 


•Temperature  not  stated. 


Sterols;   Isolation  of from  fats  by  means  of  digitonin. 

P.   Berg  and  J.   Angerhausen.      Chem.-Zeit.,  Aug.   4, 
1914.     Pharm.  J.,  1914,  93,  525. 

Since  Windaus  (Ber.,  1909,  42,  244)  showed  the  possibility 
of  isolating  sterols  from  fats  by  means  of  digitonin  many 
authors  have  tried  to  adapt  this  discovery  for  practical 
analysis.  The  method  used  by  the  present  authors  is 
as  follows  : — The  melted  and  filtered  fat  is  shaken  for  a 
quarter  of  an  hour  with  a  1  °0  alcoholic  solution  of  digitonin. 
the  temperature  of  the  mixture  being  60c — 70"  C.  Chloro- 
form is  then  added,  and  after  some  time  (care  being  taken 
that  the  temperature  remains  60r — 70c  C),  the  chloroform- 
fat  solution  is  filtered  and  the  filter  freed  from  fat  by 
chloroform.  Through  the  same  filter,  the  alcohol,  con- 
taining most  of  the  digitonide,  is  passed,  and  the  digitonide 
washed  with  ether  and  dried.  It  is  then  converted  into 
sterol  acetate  by  boiling  with  acetic  anhydride.  After 
being  cooled,  the  liquid  deposits  crystals  of  sterol-acetate. 
The  crystals  are  dissolved  in  ether,  the  solution  is  filtered, 
the  ether  evaporated,  and  the  acetate  is  recrystalliscd 
from  alcohol.  The  melting-point  of  the  sterol-acetate  is 
used  as  a  means  to  identify  cholesterol  and  phytosterol. 
The  following  melting-points  were  found  : — 

Cholesteryl  acetate  from  lard  (after  one  crystallisation)  =113  5  C, 
Cholestery]  acetate  from 

tallow  (     „         „  „  )=ll:;    r. 

Phytosteryl  acetate  from 

Oleum  Cocois  (     „         „  „  )  =  127°C, 

Phytostery]  acetate  from 

cotton-seed  oil  (     „        „  „  )  =  123°C. 

A  similar  method  is  used  to  free  the  unsaponifiablc  matter 

of  a  fat  from  sterols.  The  fat  is  dissolved  in  absolute 
alcohol  and  an  alcoholic  solution  of  digitonin  is  then 
added,  and  after  adding  a  few  c.c.  of  water  the  digitonide 
is  deposited  as  flocks,  which  become  crystalline  after  some 
time.     (See  also  this  J.,  1913,  1118.)  " 


-F.  Snnx. 


but  not  the  absorbed  colouring  matters,  and  then  with  a 
solvent  for  the  extraction  of  the  colouring  matters. 

— w.  p.  a 
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Isopreiu  from  commercial  turpentines.     Hcrty  and  Graham. 
See  XX. 

Patents. 

Woods ,       Process    for    extracting    from their    soluhl 

contents.  I.  S.  Clopc,  Wilkinsburg,  Pa.,  Assignor  t' 
Empire  Chemical  Co..  Atlanta,  Ga.  'U.S.  Pat.  1,112,350 
Sept.  29,  1914.     Date  of  appl.,  Oct.  22,  1913. 

Coniferous  woods  arc  treated  under  reduced  pj 
with   the   vapour   of   triehloroethvlene,   the   vapours  an 
allowed    to    condense,    and     the     resulting     solution     >■ 
fractionated  to  obtain  acetone,  methyl  alcohol,  turpentine 
pine  oil,  and  resin. — T.  F.  B. 

[Rosin]    extractor.     .1.    H.    Castona,    Moss    Point,    Mis*. 
Assignor  to  Castona  Improved  Process  Co.,  GuKport 
Miss.     U.S.  Pat.  1.112,980,  Oct.  6,  1914  ;   date  of  appl 
May  7,  1912. 
The   material   (wood)   to   be   treated   is   supported   in 
perforated    cage    within    a    closed    vertical    cylinder, 
vertical   perforated   steam   pipe   extends  from   the  cove 
to  the  bottom  of  the  cage,  there  is  a  steam  coil  immediate! 
beneath  the  cage,  and  the  base  of  the  cylinder  is  hnllo< 
for  the  passage  of  steam.     The  vapours  are  led  awa 
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from  the  top  of  the  cylinder  and  rosin  colleoU  on  the 
uteam  licit.,!  base       V.  T.  L 

Phmnlic    condensation    product    and    method    of  form 
Ihr    .<.»>«.     .1.     W.     Aylsworth,     Easl      Orange,      X.I. 
nor  to  Condensite  Co.  ol    Vmerica,  (Jlcn  Ridge,  N..I. 
I   B.    Pat.    1,111,285,   Sept,    11.    1014;    date   of   appl., 
June  2,  1011. 

product  comprises  an  infusible,  insoluble,  condensal  ion 
prodaot  of  phenol  and  formaldehyde,  containing  a  non 
volatile  nitronaphthalene  derivative,  which  dissolves 
in  ami  renders  the  product  plastic  at  350  F.  (ITT  I 
[he  condensation  product  i-  free  from  am  halogen  acid, 
ami  ii  infusible  and  insoluble  in  alcohol  and  water.  The 
naphthalene  derivative  molts  substantially  below  its 
■Oiling  point,  and  is  of  such  character  and  proportion, 
ami  so  united  with  the  product,  as  to  l>o  incapable  of 
removal  from  thin  masses,  or  by  washing  the  body  in 
»  finely  divided  form  with  water. — B.N. 

rated   articles;     Producing .     J.    W.    Aylsworth, 

Orange,    N.J.,    Assig ■    to    Condensite    Co.    oi 

America,     Glen     Ridge,     N.J.     U.S.     1'at.     1,111,286, 
Sept.  22,  101  I  ;  date  of  appl.,  July  I  I.  1011. 

Thk  porous  structure  (e.g.,  wood)  is  soaked  in  a  solution 
of  a  hardening  agent  (e.g.,  bexamethylenetetramine) 
trength  so  as  to  leave  approximately  the  desired 
predetermined  amount  of  the  agent  within  the  pores 
On  drying.  The  material  is  then  dried,  soaked  in  a  solution 
of  a  predetermined  quantity  of  a  fusible,  soluble,  phenol 
resin  at  not  above  210  F.  (09  C.)  and  then  heated  to 
cause  a  reaction  between  the  two  substances,  thus  forming 
an  infusible  hard  insoluble  product  in  the  pores  of  the 
wood.— B.  X. 

Hie  varnish  composition.  .1.  \V.  Aylsworth.  East 
Orange,  N.J.,  Assignor  to  Condensite  Co.  of  America, 
Glen  Ridge,  N.J.  US.  Pat.  1,111,287,  Sept.  l'l',  1014; 
date  of  appl..  June  12,  I'll-. 

Thk  compound  comprises  a  fusible  cresol  formaldehyde 
condensation  product,  formed  from  a  fusible  cresol  resin 
and  a  methvlene-containing  hardening  agent,  and  having  a 
melting  point  from  140  to  ITU  V.  (60° — TT  C.I.  h  is 
unchangeable  into  an  infusible  product  at  any  temperature 
less  than  that  of  its  decomposition,  and  is  soluble  in  all 
proportions  in  turpentine  oil.  benzene,  linseed  oil.  Chinese 
wood  oil,  and  monochloronaphthalcne. —  B.  X. 

substances;  Production  of .     J.  W.  Aylsworth, 

Bast    Orange,    X..'..    Assignor    to    Condensite    Co.    of 

America.     Glen     Ridge,     X.J.      U.S.     Pat.     1,111,288, 

22,  1914  :   date  of  appl..  Aug.  4.  1913. 

The  plastic  substance,   which  comprises  a   water-soluble 

product    containing    phenol    alcohols,    is    formed    by    the 

reaction    between    phenol     and     a    methylene-containing 

such    as   formaldehyde,    in   the    presence   of   a 

substantial  amount  of  an  alkaline  earth  hydroxide,  such  as 
calcium  hydroxide.  The  solution  is  neutralised  by  a 
mineral  acid,  such  as  carbonic  acid,  the  calcium  carbonate 
filtered  off.  and  the  mass  dried. — B.  X. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Para  (//•■•■ i)  rubber  from  Ikt  Gold  Coast.     Bull.  Imp.  In-' 

1914.  12,  3TU— 3T1. 
The  cultivation  of  //■■■/  has  been  very  successful  at 
Government  experimental  stations,  notably  at 
and  Tarquah  :  European  plantations  are  already  pr. >- 
ducins  rubber  while  natives  also  are  cultivating  the  tree. 
Smoked  biscuits  from  13  year  old  trees  at  Aburi  were 
•'can  and  well  prepared  and  would  find  ready  sale  at 
current  market  prices.  They  gave  a  washing  loss  ,  ,t 
the  dry  washed  rubber  contained:  caoutchouc. 
'•Ml  :  resins.  2-0;  proteins,  2-7;  ash.  0-3%;  comparing 
favourably  with  Eastern  plantation  Para  rubber. — R.  G.  1'. 


Ceoro  rubber  from   Papua.     Bull.    Imp    lust.,   1014    12 
:it:i    :;ti 

i  Ink  sample  of  sheet  and  on,.  ,,f  M  ,,M,  ,ui,i„  ,  gtated  to  I, 

""    firs'   produced  in   Papua  were  i  i ined.     The  ihei  I 

rubber  was  clean,  wi  n  M,  part  d  and  of  normal  composition 
It  would  !»■  readilj  saleable  .it  aba  it  2     Oi  per  lb.  (Julj  . 
101  li.     The  scrap  rubber  was  slightl; 
worth  about    I-.  s,|.   |„  ,     I        |:    ,      | 

Rubber  in  Zanzibai       i    <     McClellan      BulL   Imp.  Insl  . 

I'Hl.  12,  422. 
Two    trees     are     indigenous,     Landolphia      Air/,,    and 
Mascarenhasia  eloKtica  j  tie  unall quantity 

of  rubber  exported  (I  ton  in  1913)  is  derived  from  tie 
former.  (Vara  trees  planted  in  1007  in  the  north  ■■( 
Pemba  wen-  healthy,  but  labour  and  transport  difficulties 
have  prevented  further  expi  rimi  nts,     H.  Q.  P. 

Rubber  ware*  (other  Hum  machinery  belting,  lyre*  for  sycles, 
motor  cycles,  and  mota  ay  |      Board  of  Tradi 

Bulletin  No.  81. 

c\\  be  obtained  from  the  Board  ol  Trade,  Commercial 
Intelligence  Branch.  T:t.  Basinghall  street.  E.C 

leoprem  from  commercial  turpentines.     Hertj  and  Graham. 
Se,   XX. 

Pati  -■  i-. 

Rubber  »r  rubber  compounds  .  Apparatus  for  waterproofing 

or   applying to  canvas   awl  <>tlur  fabrics.     W.    A. 

Higham,  (  'lieshunt,  and  II.  Skelton,  London.     Em:.  Pat. 
20,471,  Sept.   10,    1913. 

The  fabric  is  passed  over  two  guide  rollers,  and  nude! 
a  gauge,  or  spreading  knife,  provided  with  side  cheek-. 
which  is  placed  between  them.  Rubber  solution  in  the 
trough  thus  formed  in  front  of  the  gauge  is  forced  by  the 
action  of  the  latter  right  through  the  fabric,  and  a  funic 
coating  can  then  be  applied  by  means  of  the  ordinal} 
gauge  and  roller,  using  ordinary  "  dough." — E.  W.  I.. 

Caoutchouc   and    tin  lih  :    Manufacturi   of  synthetic -. 

F,  E.  Matthews  and  B.  II.  Strange,  London.     Eng    I' 

22,137,  i  tet.  1.  1913. 
A  mixture  of  a  hydrocarbon  containing  a  conjugated 
double  linkage  (divinyl.  isoprcne,  etc.)  with  sodium  or 
other  alkali  metal  or  alloy  thereol  i  ground  during  the 
polymerisation.  The  process  >n.i\  be  aco  lerated  by  heat. 
The  grinding  is  advantageous  if  impurities  be  pri  - 
which  would  cause  a  deposit  on  the  metal  and  so  retard 

the  reaction.     (See   Eng.    Pat.   24,7! t    1910;  this  J., 

1911,  1398.)— T.  P.  B. 

Rubbers  :  Proa  ■■  for  — • 

!>.  Spence  and  W.   I".  Russell,  Akron.  Ohio,  Assignors 
to  The   B.    F.    Goodrich   Co.,    New    York.     US 
1,112,938,  tut.  ti,  1914.     Date  of  appl..  Feb.  12,  1912. 

Srr.Fr.  Pat.4ts.9Tt  ol  I912;thisj.,  19:::.  100.     X.  F.  B. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tunning    materials;    Colour    reactions    of —         II.     G. 

Bennett.     J.    Amer.    Leather   them.    Assoc,    1914.    9. 

43t>— 442. 
Chabacterjstk  colours  an-  obtained  when  dilute  infusions 

of  different    tanning  materials  are   mixed  with  hyi 
peroxide  and  treated  with  an  alkaline  solution  oi 
nitrate,     (i  or  T  c.c.  of  the  infusion  containing  0-1%  i! 
tannin  (which  need  not    be  filtered)  are  treated  with  an 
equal  volume  of  16  vol.  hydn  gen  peroxide  and  then  with:; 
or  4  drops  of  a  cobalt  solution,  prepared  by  adding  a  concen- 
trated solution  of  2-5  grms.  of  cobalt  nitrate  to  25  gnus. 
of     ammonium     carbonate      in     150      c.c.      of 
Characteristic   colours   are  also   obtained   when   a   little 
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dilute  tannin  infusion  is  largely  diluted  with  400  or  500  c.c. 
of  hard  water,  or  a  very  dilute  solution  of  an  alkaline  salt, 
and  2  c.c.  of  a  1%  solution  of  iodine  in  potassium  iodide 
or  a  crystal  of  potassium  ferricyanide  in  a  little  10% 
ammonia  added.  By  means  of  these  colour  reactions 
pyrogallol  and  catechol  tannins  may  be  differentiated  and 
the  former  group  subdivided  into  two  distinct  classes. 
The  colour  reactions  obtained  with  the  commoner  tanning 
materials  are  : — • 


Ferri- 

Cobalt test. 

Iodine  test. 

cyanide 
test. 

Pyrogallol  tannins  (I) 

\  alonia,  chestnut  extract, 

oak  wood  extract    

purple 

dark  blue 

purple 

Pyrojallol  tannins  (II) 

Gallic     and     gallotannic 

acids,    sumach,    myro- 

balans,  algarobilla 

orange 

purple -red 

orange 

PijTogallol-catevhol  tannin 

Mimosa  bark 

bright  red 

purple -red 

orange 

Catechol  tannins 

Quebracho,  gambler  .... 

bright  red 

no  colour 

orange 

— T.  C. 

Guam;  a  new  tanning  material.     W.  Eitner.    Gerber,1914, 
40,  85—86. 

The  newly  introduced  tanning  material,  guara,  is  identical 
with  a  tanning  material  introduced  25  years  ago  and 
again  at  intervals  under  the  name,  Cascalotte.  It  consists 
of  the  ground  fruits  of  a  variety  of  divi  native  to  South 
and  Central  America,  freed  from  seeds  and  woody  husks. 
It  contains  from  44  to  54%  of  a  mixture  of  pyrogallol  - 
and  catechol-tannins  and  gives  a  very  light-coloured,  full 
leather.  Guara  is  also  sold  as  a  solid  extract.  An 
analysis  of  this  extract  gave  :  tanning  matters  41-8,  non- 
tanning  matters  30-9,  insoluble  matters  (chiefly  ellagic 
acid)  15-4%.  The  high  percentage  of  non-tanning  matters 
and  the  low  percentage  of  tannins  compared  with  the 
original  material,  as  well  as  the  presence  of  ellagic  acid 
indicate  that  considerable  decomposition  has  taken  place 
during  the  manufacture  of  the  extract  or  else  it  has  been 
manufactured  from  residues  containing  seeds  and  woody 
husks.  The  extract  gives  a  dark  red-brown  "  empty  " 
leather  very  similar  to  mangrove-tanned  leather  and  is 
considerably  inferior  to  the  natural  product. — T.  C. 

Tanning  and  tanning  extracts  ;  Review  of  recent  progress 

in .     G.  Baldracco.     Annali  Chim.  Appl.,  1914,  2. 

158—171. 

According  to  Armand  decolorised  chestnut  extract  gives 
a  greater  relative  yield  of  leather  than  an  extract  which 
has  been  merely  clarified. 

A  commission  appointed  by  the  Italian  Association  of 
the  Leather  Industry  and  Trade  recommends  the  following 
limits  for  water,  ash,  and  soluble  organic  matter  in 
leather  : — Water,  determined  by  drying  at  105c  C,  not 
above  20%  ;  ash,  not  above  2%  ;  soluble  organic  matter, 
not  above  12%,  of  which  saccharine  substances  must  not 
be  responsible  for  more  than  2%.  The  soluble  organic 
matter  is  determined  in  Koch's  apparatus,  20  grms.  of 
finely-divided  leather  being  left  in  contact  with  water  for 
12  hours  and  then  extracted  for  11 — 2  hours  so  as  to 
obtain  1000  c.c.  of  solution  :  if  the  last  portion  of  the 
extract  still  gives  a  precipitate  with  gelatin,  the  extraction 
must  be  continued,  and  the  final  washings  concentrated. 

— A.  S. 

Dextrose  in  leather;  Determination  of .     F.  P.  Veitch 

and   J.    S.    Rogers.     J.   Amor.   Leather   Chem.   Assoc, 
1914,  9,  421^36. 

To  obtain  accurate  results  with  the  von  Schroeder  method 
of  clarification  of  leather  extracts  (using  basic  lead  acetate 
solution),  prior  to  determining  dextrose  with  Fehling's 
solution,  it  is  necessary  to  know  the  amount  of  soluble 
matters  present  other  than  dextrose  and  magnesium 
sulphate,    as    too   large    an  excess   of   basic   lead   acetate 


solution  removes  dextrose.  The  method  of  clarification 
adopted  by  the  American  Leather  Chemists  Association 
(25  c.c.  of  saturated  normal  lead  acetate  solution  to  200  c.c. 
of  leather  extract  containing  the  soluble  matters  from 
3  grms.  of  leather)  gives  accurate  results  with  leathers  in 
which  the  total  soluble  matters  vary  within  wide  limits, 
no  dextrose  being  removed  even  if  a  large  excess  of  normal 
lead  acetate  solution  be  used. — T.  C. 

Upholstery  leathers  ;  Method  of  preparing  washable . 

J.  G.  Ritter.  Gerber,  1914,  40,  58—59  and  71—73. 
Vegetable-tanned  hides  are  partially  de-tannised  by 
drumming  with  weak  alkaline  solutions  and  then  retanned 
with  a  mixture  of  sumach,  gambier  and  myrobalans  and 
aluminium  sulphate,  salt  and  magnesium  sulphate,  together 
with  fish  oil.  They  are  next  treated  with  a  soap  solution, 
set  out  and  dried.  The  enamelling  is  carried  out  with 
linseed  oil  boiled  with  driers,  and  formulae  are  given  for 
preparing  the  ground  coat,  various  colour  coats  and  the 
final  varnish  (bright  or  matt)  coat. — T.  C. 

Patent. 

Leather ;    Method  for   producing    a    non-dip,    waterproof, 

chrome .     J.     L.     Allen,     Gloucester.     Eng.     Pat. 

21,998,  Sept.  30,  1913. 

Dry,  chrome-tanned  hides  are  either  soaked  in,  or  have 
their  "  flesh  "  surfaces  brushed  with,  a  solution  consisting 
of  shoemaker's  wax  (resin,  tallow  and  Stockholm  or  other 
tar),  4,  and  paraffin  wax,  1  lb.,  in  benzine  4  lb.  The  hides 
are  lightly  washed  over  with  benzine  after  this  treatment, 
and  are  then  dried  in  a  current  of  air.  (Reference  is 
directed  to  Eng.  Pat.  17,228  of  1912  ;  this  J.,  1913,  38.) 

— E.  W.  L. 


XVI.  -SOILS  ;  FERTILISERS. 

Soil  solution  and  the  mineral  constituents  of  the  soil.  A.  D. 
Hall,  W.  E.  Brenchlev,  and  L.  M.  Underwood.  Phil. 
Trans.,  1913,  B.  204.   "j.  Agric.  Sci.,  1914,  6,  278— S01. 

Solutions  were  made  by  extracting  the  soils  from  certain 
of  the  Rothamsted  plots  on  which  wheat  and  barley  had 
been  grown  for  CO  years.  Wheat  and  barley  were  grown 
in  these  solutions  which  were  renewed  fortnightly.  The 
comparative  growth  in  the  solutions  was  closely  parallel 
to  the  growth  of  the  crops  in  the  field,  and  corresponded 
to  the  composition  of  the  solutions.  The  phosphoric 
acid-  and  potash-contents  of  the  solutions  corresponded  to 
the  past  manurial  treatment  and  present  composition 
of  the  soils,  and  were  of  the  same  order  as  those  of  the 
natural  drainage  waters  from  the  corresponding  plots. 
Growth  in  the  soil  solutions  agreed  with  that  in  artificial 
culture  solutions  containing  equivalent  amounts  of  phos- 
phoric acid  and  potash.  Growth  in  the  solutions  from 
imperfectly  manured  plots  was  brought  up  to  the  level  of 
that  in  the  solutions  from  completely  manured  plots  by 
making  up  their  deficiencies  of  phosphoric  acid  and  potash. 
Wheat  grew  as  well  as  barley  in  the  solutions  of  the  wheat 
soils,  and  vice  versa.  In  a  similar  set  of  solutions  from 
the  same'soils  the  growth  of  buckwheat,  white  lupins  and 
sunflowers  corresponded  with  that  of  wheat  and  barley. 
Boiling  effected  no  alteration  in  the  nutritive  value  of  the 
soil  solutions.  In  nutritive  solutions  of  various  degrees  of 
dilution  the  growth  of  the  plants  varied  directly,  hut  not 
proportionally,  with  the  concentration  of  the  solution, 
though  the  total  plant  food  present  was  in  excess  of  the 
requirements  of  the  plant.  When  the  nutrient  solution 
was  diffused  as  a  film  over  sand  or  soil  particles,  as  in 
nature,  there  was  no  retardation  of  growth  due  to  slowness 
of  diffusion  of  the  nutrients  to  the  points  in  the  liquid 
which  had  been  exhausted  by  contact  with  the  roots. 
Growth  in  such  sand  cultures  was  much  superior'to  that 
in  water  cultures  with  the  same  solution,  but  in  the  latter 
case  growth  was  similarly  increased  by  the  continuous 
passage  of  air  through  the  liquid.  The  conclusions  drawn 
are  : — The  composition  of  the  natural  soil  solution  as 
regards  phosphoric  acid  and  potash  varies  significantly 
with  the  composition  of  the  soil  and  its  past  manurial 
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Within  wido  limits  the  rate  of  growth  of  a  plan! 
nih   ill.'  concentration  "I   tin-  nutritive  solution, 

ipective  dI  the  total  amount  "f  t 1  available.     When 

-  condition)),  such  as  the  supply  of  nitrogen,  water  and 
in-  equal,   the   growth   of  a  crop  will    !»•  determined 
cent  rat  ion  of  the  snil  solution  m  phosphoric  acid 
i.  which   m  its  turn   will   ho  determined  hy  the 
mi. Mint  of  these  substances  in  the  soil,  their  Btate  "I  com- 
bination, and  tin-  fertiliser  supplied.     On  normal  cultivated 
<oils  the  growth  ..f  crops  1 1 k<-  wheat  and  barley  .  even  when 
ited  for  til!  years  in  succession,  .lues  not  leave  liehind 
in  the  soil  specific  toxic  substances  w  hich  have  an  injurious 
ipon  the  growth  of  the  same  or  other  plants  in  that 
-nil.     The  net  result  of  these  investigations  is  to  restore 
the  earlier  theory  of  the  direct  nutrition  of  the  plant  by 
fertilisers  t('p.  Over,  this  J.,  1S04.  288  ;   Cameron,  this  .1  , 
1910,  774)      .1.  II.  L. 

Crop:  The  effect  of  one on  another.     Duke  of  Bedford 

and  S.  V.  Pickering.  J.  Agric.  Sci„  1914,  6,  136—151. 
Ths  effects  of  growing  grass  over  the  roots  of  fruit  and 
■other  trees  has  been  under  investigation  at  the  Woburn 
Experimental  Farm  since  1895.  The  principal  conclusions 
timed  at  arc  : — Every  growing  crop  results  in  the  forma- 
tion of  a  substance  toxic  to  other  plants,  and  still  more 
so  to  itself.  The  toxin  oxidises  and  loses  its  toxicity 
aad    then    enhances    the    fertility    of    the    soil  :    plants 

dy   poisoned  outgrow  those  not   subjected  to  the 

toxin  unless  the  toxic  effect  has  been  sufficient  to  produce 

permanent  stunting.     The  toxic  effect  varus  considerably, 

ing  to  the  nature  of  the  soil,  the  plant  affected  and 

our  of  the  plant  producing  the  toxin.  The  toxin 
is  probably  formed  from  trie  debris  of  the  roots  and  does  not 
appear  to  be  excreted.  Heating  a  soil  produces  a  greater 
quantity  of  toxic  matter  from  organic  substances  than  is 
produced  by  the  growth  of  a  crop,  and  in  this  case  also  the 

I    toxin   increases   fertility. — B.  t;.  1'. 

Ml ;  Improved  electrical  method  of  determining  "ill  in . 

VY.   Beam  and  G.  A.  Freak.     Cairo  Scient.  J.,  1914,  8, 
130—133. 

Tax  mast  rapid  method  for  the  determination  of  solublo 
sake  in  soils  is  that  based  on  the  electrical  conductivity 
of  the  extract.  A  convenient  form  of  apparatus  is  a 
circular  slide-wire  bridge,  in  which,  for  use  in  dry  climates. 

den  circle  supporting  the  wire  should  be  replaced 
by  ebonite.  Instead  of  saturating  the  soil  with  water  for 
the  measurement  of  the  resistance,  the  authors  prefer 
to  shake  with  a  measured  excess  of  water  and  determine 
the  resistance  of  the  liquid  ;  the  influence  of  the  texture  of 
the  soil  is  thus  eliminated.  The  results  are  influence. 1  In 
the  temperature  and  by  the  presence  of  sodium  carbonate 
and  organic  matter  ;  errors  due  to  the  composition  of  the 
soluble  extract  in  this  respect  must  be  dealt  with  by  the 
use  of  special  tables  based  on  actual  observations.  For 
sodium  sulphate  the  same  tables  as  for  chloride  may  be 
employed  without  appreciable  error.  On  the  other  hand. 
the  presence  of  calcium  salts,  particularly  calcium  sulph;  te, 

allowed  for  :  calcium  sulphate  is  not  only  harmless 
in  itself,  but  neutralises  to  a  large  extent  the  effects  of  other 
soluble   salts    inimical   to   vegetation.     Calcium   sulphate 

may  be  excluded  by  employing,  instead  of  water,  aqu is 

alcohol  {e.g.,  4n",,  by  volume)  for  the  extraction  of  the  salts 
front  the  soil.  Further,  from  the  difference  between  deter- 
minations made  with  aqueous  aud  dilute  alcoholic  extracts 
of  the  soil,  the  amount  of  calcium  sulphate  may  be  approxi- 

estimated.  In  carrying  out  the  tests,  a  quantity 
of  soil  roughly  equivalent  to  20  grms.  of  dry  substance  is 
shaken  in  a  stoppered  bottle  with  100  c.c.  of  water  or 
4o°n  alcohol,  preferably  for  10 — 15  mins.,  and  the  resistance 
of  the  liquid  measured  without  filtration.  The  results  are 
calculated  from  tables  or  curves  constructed  from  deter- 
minations made  on  solutions  of  sodium  chloride  in  water 
and  in  40°o  alcohol  and   of  calcium  sulphate  in   water. 

—J.  F.  B. 

[■Soil*.]      Scouring   lands   of   Somerset   and    Wariciclslure. 

C.  T.  Cimingham.     J.  Agric.  Sci.,  1914,  6,  328—336. 
\  AKiors  "  teart  "  pasture  lands  in  Somerset  and  Warwick- 
shire cause  scouring  of  cattle  at  certain  times  of  the  year 


All    these    lands    are    on    lh.     !..,».  i     Lias       The    soil    from 

"teart"   land  does   not   differ  markedly   from   that    ..f 
adjacent    sound   land   in  chemical   composition   or   iii   the 
i/e  of  the  particles,  bul  it 

is  less  loose  in  texture,  li  n  dark  in  colour  and  contain 
organic  matter.      Herbage  from 

mature,  softer  and  li  than  thai  from  wund  land. 

and    contains    more    wat< 

probably  due  to  the  phj   iologii  il  aotion  of  one  or  ■ 
constituents  of  the  herbage  winch  an-  not  normally  pn 
bul  occur  under  special  soil  (and  weathei  i  i  traditions  which 
appear  to  be  determined  by  the  texture  .,f  the  soil  and 
which  can  be  removed  when  the  texture  is  appropri 
changed. — J.  H.  L. 

Soil  carbonates ;  Determination  of .     II.  B,  Hutchii 

and  K.  MacLennan.    J.  Agric.  ScL,  1914,  6,  323  -327. 

Two  round-bottomed  bolt  head  tla-ks  of  Jena  glass,  holding 
100  and  1000  c.c.  respectively,  are  fitted  with  .loiible- 
bored  rubber  stoppers  and  connected  by  a  stout  bulbed 
tube.     Through  the  remaining  hole  of  the  stopper  of  the 

large  flask  passes  the  stem  of  a  separating  funnel,  and 
through  that  of  the  small  flask  a  separating  funnel  of 
50 — 70  c.c.  capacity  provided  with  a  three  way  tap  so 
that  the  interior  of  the  lla-k  can  be  connected  with  a 
pump.  The  material,  e.g..  ft)  gnus,  of  soil,  is  placed  in 
the  small  flask.  Into  the  funnels  of  the  small  and  largo 
Basks  are  introduced  respectively  60  0.0.  "f  -'",,  hydro. 
chloric  acid  and  50  c.c.  of  -V  It)  sodium  hydroxide,  and 
then  the  apparatus  is  exhausted  by  a  pump  capable  of 
giving  an  internal  pressure  of  OH-  100  mm.  of  mercury. 
The  alkali  is  next  run  into  the  laree  Bask,  leaving  a  few 
c.c.  in  the  funnel  to  absorb  any  traces  of  carlion  dioxide 
which  may  escape  through  the  tap.  The  acid  is  run  into 
the  small  flask,  which  is  carefully  shaken  after  the  first 
vigorous  evolution  of  carbon  dioxi.l  I.     Wh  n 

all   the   carbon   dioxide   is   evolved   (usually   after  about 
20  mins.)  air  free  from  carbon  dioxide  is  drawn  thro 
the   liquid   in   the   small  flask   and   it    is    again   shaken 
occasionally.     About    20    450    mins.    after   the   admission 
of  air,  absorption  is  complete,  the  large  flask  is  disconni 
and  the  interior  of  the  funnel  rinsod  into    it  with  water 
free  from  carbon  dioxide.     The  best  method  of  titrating 
the  liquid  is  to  add  excess  of    barium  chloride  to  remove 
carbonates  from  solution,   and   then   to  titrate  the  free 
alkali    alone    with    phenolphthalein     if     N  10     sodium 
hydroxide  has  been  used  for  absorption.     This,  ded  m 
from  the  reading  for  free  alkali  in  the  solution  in  a  blank 
experiment,  may  be  taken  alone  for  call  the 

barium  carbonate  precipitate  may  be  further  titrated 
against  acid  after  the  addition  of  methyl  orange.  The 
barium  chloride  solution  should  be  added  immediately 
before  titration,  since  on  prolonged  standing  the  precipitate 
tends  to  form  larger  aggregates  with  a  consequent  slowing 
down  of  the  last  stage  of  the  titration  with  methyl  orange 
indicator  ;  where  this  occurs  a  slight  excess  of  acid  may  be 
added  and  titrated  back  with  .V  10  sodium  hydroxide. 
The  method,  tested  with  calcium  and  sodium  carbon 
gave  accurate  results. — J.  H.  L 

■S'oi'Js  ;    Relative   effect  of  lime  as  oxide  and  carbonate  on 

certain .     H.    B.    Hutchinson  and  K.  Maclx-nnan. 

J.  Agric.  Sci.,  1914.  6,  302—322. 
CAUSTIC  lime  effects  a  partial  sterilisation  of  the  soil 
and  a  chemical  decomposition  of  some  of  the  organic 
matter  present  (see  Hutchinson,  this  J.,  1911,  471  :  1913. 
761  ;  Russell  and  Hutchinson,  this  J.,  1913,  501).  Five 
different  soils  were  analysed,  treated  with  various  amounts 
of  lime  and  calcium  carbonate  up  to  1°0.  and  examined 
monthly  for  the  quantities  of  ammonia  and  nitrate 
and  the  number  of  bacteria  present,  and  pot  experiments 
were  carried  out  with  barley  and  mustard.  The  amount 
of  caustic  lime  neeessar\  to  induce  specific  changes  in  the 
flora  and  fauna  of  the  soils  was  found  to  depend  largely 
on  the  character  of  the  soils.  Light  sandy  Mdlbrook 
sod  (from  the  Woburn  Exptl.  Fruit  Farm)  poor  in  organic 
matter  and  carbonate,  reacted  sharply  with  0-2—  I 
Rothamsted  clay  soil,  poor  in  organic  matter  but  rich  in 
carbonate,  reacted  with  0-3— 04°o  ;   Woburn  soil  (Exptl. 
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Station,    Royal   Agrie.    Soc),    consisting   of   open    sandy 
loam  rendered  distinctly  acid  by  annual  applications  of 
ammonium    sulphate    for    37    years,    required    0-5 — 1%, 
as   did  also  rich  garden   Boil   (Physic   Gardens,   Chelsea) 
which    already    contained    carbonate ;      Craibstone    soil 
(Exptl.  Farm.  North  of  Scotland  College  of  Agrie.)  with  a 
high  organic-  and  low  carbonate-content  failed  to  react 
with  1°0  of  lime.     Each  soil  appeared  to  absorb  directly 
a  definite  amount  of  caustic  lime,  and  until  this  require- 
ment was  fulfilled    the    partial    sterilisation    phenomena 
did  not   set   in.     These   phenomena   included   a    sudden 
initial  decrease  and  subsequent  increase  in  the  number 
of  bacteria,  the  extinction  of  the  larger  forms  of  protozoa 
and  the  inhibition  of  nitrate  production.     Smaller  doses 
than   those   required   for   partial   sterilisation   induced   a 
temporary  suspension  of  nitrification,  and  a  consequent 
accumulation  of  ammonia  for  periods  varying  with  the 
amount  of  lime  and  the  character  of  the  soil ;    there  was 
also   a   temporary   increase   in   the   number   of   bacteria 
capable  of  growing   on   gelatin   plates,   but   the   number 
afterwards  fell  to  the  level  of  the  untreated  soil.     The 
decomposing  action  of  caustic  lime  on  the  organic  matter 
of  the  soil  was  shown  by  the  production  of  ammonia  when 
the    bacteria    were    quiescent  :     when    bacterial    growth 
commenced    the    production    of    ammonia    was    largely 
increased.     The    return    in    nitrogen    (as    ammonia    and 
nitrate)  for  each  increment  of  lime  applied  varied  with 
the  character  and  reaction  of  the  soil  and  the  carbonate- 
content  ;    on  the  average  over  a  period  of  250  days,  it 
amounted  to  1°0  of  the  weight  of  lime  applied.     Calcium 
carbonate  gave  lower  returns,  apparently  because  of  its 
lesser   action   on   organic   matter.     The  pot  experiments 
showed  amounts  of  available  nitrogen  comparable  with  the 
amounts    of    ammonia    and    nitrate     produced     in     the 
laboratory  experiments.     In  some  cases  the  quantity  of 
lime  added  was  sufficient  to  check  the  growth  of  bacteria 
and  to  depress  plant  growth  in  the  first  crop  ;   in  the  case 
of  the  Chelsea  soil   the   bacteria  were  active  but  plant 
growth  was  depressed.     Inhibition  of  nitrification  resulting 
from  the  application  of  lime  led  to  a  higher  nitrogen- 
content   in   the   plants,   possibly   due   to   assimilation  of 
nitrogenous      compounds      other      than      nitrates,      an 
uneconomic  utilisation  of  soil  nitrogen  if  occurring  to  any 
extent.     Where  the  amount  of  lime  applied  did  not  check 
nitrification  the  nitrogen-content  of  the  plants  was  about 
normal.— J.  H.  L. 

Lime  requirement  of  soils;    Determination  of  the by 

means  of  the  hydroxide  of  the  alkaline  earths.  C.  R. 
Moulton  and  P.  F.  Trowbridge.  J.  Ind.  Eng.  Chem., 
1914,  6,  835—837. 

The  method  proposed  by  Bizzell  and  Lyon  (this  J.,  1914. 
34)  for  determining  the  lime  requirement  of  a  soil  is  shown 
to  give  very  variable  results  according  to  the  quantity  of 
barium  hydroxide  used,  the  duration  of  the  distillation, 
and  the  volume  of  the  distillate. — A.  S. 

Soil  sterility  in  Jura.  F.  Ledeboer  and  A.  E.  Berkhout. 
Archicf  Suikerind.  Xederl.-Indie,  1914,  22,  653—672; 
Intern.  Sugar  J„  1914.  16,  486. 

"  Black  alkali  "  accumulations,  probably  originating 
from  flooded  craters,  have  been  found  to  be  the  cause 
of  the  unproductiveness  of  parcels  of  soil  in  the  Petaroekan 
district,  Java.  A  light  dressing  of  caustic  lime,  or  better 
.-till  gypsum,  produced  a  remarkable  improvement, 
but  the  addition  of  a  large  amount  changed  the  structure 
of  the  soil,  the  lime  displacing  the  soda  in  the  colloidal 
compounds,  causing  flocculation. — J.  P.  0. 

Manuring   in   Germany;    Present  position    of  the    sdewx 

nf .     M.     Hoffmann.     Bull.     Agrie.     Intell.     and 

Plant  Diseases,  1914,  5,  976—984. 

Experiments  have  been  made  regarding  the  temperature, 
concentration  and  duration  of  influence  of  the  carbonic 
acid  solution  in  soil.  A  regular  relation  was  found  to 
exist  between  the  quantities  present  in  the  solution  and 
those  recovered  in  the  crop.  The  results  of  the  action  of 
bacteria,  yeasts  and  enzymes  in  bringing  into  solution 
the   compounds    of   potassium   and   phosphoric   acid   are 


most  readily  investigated  if  the  soil  is  previously  steamed 
under  pressure.  Soils,  of  which  the  potash  content 
rendered  soluble  by  steaming  amounts  only  to  5%,  will 
benefit  by  a  potash  dressing,  whereas  if  the  amount 
reaches  8%,  no  potash  is  required.  Soils  with  less  than  4% 
of  soluble  phosphoric  acid,  will  profit  by  a  dressing  of 
phosphates.  A  meadow  requires  manuring  the  more 
widely  the  content  of  the  air-dried  crop  of  hay  differs 
from  "the  standard  of  2%  K20,  0-7%  P2Os  and  1%  GaO. 
The  ratio  between  the  plant  foods  found  in  normal  plants 
is  about  100  N  :  50  P20.,  :  150  K„0  :  80  CaO.  The 
use  of  this  ratio,  in  conjunction  with  the  results  of  a 
soil  analysis,  gives  a  rough  idea  of  the  manure  which 
a  piece  of  land  will  require  before  the  next  crop  is  sown. 
Plants  in  glass  houses  flower  better  after  applications  of 
carbon  dioxide  (injected  into  the  soil  from  a  cylinder,  or 
produced  by  the  action  of  hydrochloric  acid  on  marble), 
but  it  has  not  been  shown  that  the  same  holds  in  the  field. 
Trials  have  been  made  to  determine  whether  home-pro- 
duced manures  can  be  replaced  completely  by  commercial 
manures,  but  the  results  have  not  been  favourable.  A 
direct  nutritive  effect  of  sodium  has  been  proved. — J.  H.  J. 

Talbot  slaq.  O.  Bafert.  Z.  La  nd wirtschaf t.  Versuchstr. 
in  Oestorreich,  1914.  301—302.  Stahl  u.  Eisen.  1911, 
34,  1135. 

Samples  of  Talbot  slag  from  an  Austrian  works  contained  : 
Si02,  8-86— 1004  ;  FeO,  5-45— 9-23  :  Fe„03,  2-75—7-35  ; 
MnO,  3-50— 6-46  ;  A]„Os,  3-58— 7-48  ;  CaO.  45-70— 50-42 : 
MgO,  3-75 — 1.60;  P205,  14-01—17-90;  S,  0-22—0-88; 
S03,  traces,  up  to  0-16%.  The  slag  resembles  Thomas 
slag  and  should  be  equally  valuable  as  a  fertiliser. — A.  T.  L. 


Fish    manure.     Bull.    Imp.    Inst.,    1914,    12,    429—442. 

The  methods  and  machinery  employed  for  the  manu- 
facture of  fertilisers  from  fish  of  various  kinds,  from  fish 
waste,  and  from  Crustacea,  are  briefly  described,  with 
estimates  of  the  cost  of  installations.  Analyses  of  fish 
meals  used  as  cattle  food  and  of  different  fish  manure- 
are  aiven  and  the  use  is  discussed. — R.  G.  P. 


Seaweed  from  Zanzibar  [for  use  as  fertiliser].     Bull    Imp. 
Inst,,  1914,  12,  351—352. 

The  seaweed,  which  is  plentiful  on  the  north  coast  of 
Zanzibar  Island,  contained  H,0  20-7%,  N  0-76%.  ash 
(much  sand)  30-3%,  K20  0-55%,  P206  0-11%.  It  M 
thus  poorer  in  fertilising  constituents  than  certain  species 
of  Fucus  and  Laminaria,  but  would  be  useful  for  manuring 
coconuts    if    potassium    compounds    were    also    applied. 

— R.  G.  P. 


Agricultural    experiments ;    Distribution    of    the    overhead 

i  h  eti  ical  discliarge  employed  in  recent .     I.  J^rgensen 

and  J.  H.  Priestley.     J.  Agrie.  Sci.,  1914,  6,  337—348. 

The  strength  of  the  discharge  from  an  overhead  win 
network  at  a  high  potential  varies  according  to  the 
mobility  of  the  carriers  of  the  electricity  and  the  velocity 
of  the  "wind.  The  discharge  is  not  limited  to  the  area 
under  the  wires,  and  an  equipotentiil  curve  around  such 
an  area  is  irregular  in  form  and  extended  in  the  direcbOD 
towards  which  the  wind  blows.  This  is  of  importance, 
as  control  and  electrified  areas  have  usually  been  places 
close  together  in  field  experiments.  Descriptions  an 
given  of  the  distribution  of  the  discharge  under  various 
weather  conditions.  The  effect  of  the  discharge  upoi: 
plant  growth  may  possibly  be  complicated  by  the  presenct 
of  radio-active  disintegration  products.  The  maximum 
current  density  of  the  discharge  in  some  cxpeiimcnta 
stations,  where  the  apparatus  is  constructed  after  H» 
pattern  of  the  Agricultural  Electric  Discharge  Co..  is  ol 
the  order  10-11  amp. /cm2.  Methods  are  di 
which  the  influence  of  the  overhead  discharge  wires  on 
control  areas  may  be  minimised. — J.  H.  L. 

Alcohol  in  the   manufacture  of  phosphoric  acid  an 
phates.     Fox.     See  VII. 
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Manures  and  fertilisers  containing  phosphate  compounds; 

Manufacture  of- .      \.  Dickson,  Dublin.     Bog.  Pat. 

I,  Aug.  21,  I'.m:s. 

udi/c  is   mixed   with   insoluble   phosphate,  such 

sphatc  rock,  and  dried,  preferably  bet  ween  200    :i n- 1 

.  »..  convert  tin1  phosphate  into  the  available  form. 

.!  .«i.  of  (inch    ground   phosphate  may   be  added 

.  ii   tun   cf  sludge   eontaining   s"",,    moisture.     The 

product    may    he   enriched    by    adding    sulphate   oi 

potassium,  sodium,  or  magnesium.     T.  F.  B. 

!  p  i  ■  i 

min.r.i/.-.    .1.  I'. mi...  Boston,  Mass.    U.S.  Pat.  I.I  1 1.  100, 
22,  1914  ;  date  of  appl.,  March  20,  1014. 
v-r.iau  \n  rock  eontaining  fertilising  elements  {e.g., 
i  mixture  of  potash-bearing  silicate  rock  and  rock  phos- 
disintegrated  by  incorporating  with  a  salt  of  a 
trung  mineral  and.  capable  of  dissociating  into  its  acid 
below  S0O    C,  and  heating  gradually  to  a  high 
aaperaturc,    preferably    in    tin-    presence    of    steam    at 
hMspherio  pressure.     The  product  is  treated  with  water. 
.lii'rvl'Y    il    is   cooled  and   hydratcd   and   falls   to   a   dry 
I'  Sodn. 

■ted  gra  in  :  Treatment  of- .     C.   E.  de  Wolf.  London, 

and  II.  E.  Fry.  Dorchester.     Eng.  Pat.  22,151,  Oct.  1, 
1913. 

.  |  I  .8.  Pat.  1,106,039  of  1014  :  this  J.,  101 1.  938.     The 
1  may  be  replaced  by  a  solution  of  a  fertiliser, 
tch  a>  sodium  nitrate  or  ammonium  sulphate. — T.  F.  B. 


XVII.-SUGARS  ;  STARCHES;   GUMS. 

■production.  E.  R.  Taylor.  Chem.  News,  1914, 
110,-00 — 210.  (See  also  Courthope  and  i  'hadwin,  this 
I..  1912,  451;  Ling,  this  J.,  1912,  452:  Collins  and 
Hall,  this  .1.,  1913,  020.) 

of  the  very  promising  results  obtained  recently 

the  cultivation  of  sugar  beet  in  England,  it  should  now 

t  possible  to  establish  the  beet  growing  industry  in  this 

■untry,   since   Germany   and   Austria   together  supplied 

>ur  sugar  in  1012.     The  soil  is  well  suited  and  the 

leld  per  aero  is  in  most  cases  as  great  as  at  Continental 

•ntrcs  and  frequently  greater.     The  land  is  enriched  by 

ic  cultiyation  of  beets,   so  that    other    rotation    crops 

ield  better  results  after  it.     A  considerable  portion  of 

ie  English  farming  land  which  has  gone  out  of  cultivation 

om  various  causes,  could  profitably  be  put  under  beet. 

n  important  feature  of  the  beet  industry  is  the  number 

by-products,  viz.,  the  pulp  finds  a  ready  market,  the 

aves  are  an  excellent  cattle  food  and  the  saturation  lime 

good  fertiliser.     In  the  United  States  the  area  under 

>et  has  trebled  in  ten  years,  the  yield  per  acre  has  nearly 

mbled  and  the  price  per  ton  of  beets  has  risen  by  nearly 

The  routs  are  srrown  on  a  contract  basis,  the  farmer 

_   with  the  factory  to  plant  a  certain  acreage  for 

given  number  of  years. — J.  H.  L. 

»gar]    Cane    crushing;    .Votes-    on ,  in    the    United 

!  r.  i !.  Clarke.  X.  Hussain,  S.  C.  Banerjee, 
uxl  L.  Shanker.  Bull.  42.  1—12,  Agric.  Research  Inst., 
Pusa,  1914. 

*riaiMEXTS  have  been  made  at  Patabgarh  and  Shakja- 
•npur  during  the  last  three  seasons  in  regard  to  the 
haviour  of  cane  on  crushing,  quantity  of  cane  crushed 
r  hour  and  extraction.  The  cane  was  crushed  simul- 
neously  in  five  3  roller  bullock-driven  mills  with  8-inch 
uightly  over  two  tons  of  each  variety  of  cane 
amined  being  used.  The  juice  was  weighed  and  its 
crose  content  determined,  and  the  sucrose  was  also 
termined  in  samples  of  the  bagasse  withdrawn  from  each 
11  at  intervals  of  one  hour.  With  Reora  of  Benares, 
indigenous  variety  very  popular  in  the  eastern  districts. 
I  Ashy  Mauritius,   an  imported   variety,   the  average 


results  wore  respectively:  juice  i,|;i  and  71  0.  with  „,„  1 
.  and    15-4%,   1  J   »nd   26-0,  wit] 

1  '  ,  and  8  l",,.  oonsi  quenl 
pei   LOO  of  sugar  in  the  1  am       1:  u  in  deta 

number  of  vari  \\ 

Sulphw  ovens  :    Utt  0)  ■■  .  „  ,/>, [,'„ 

cam    tugai    manuj  ■,,,„    „f\   1),,. 

nihhurie  acid  1  U.    Pellet 

Hull.  So,-,  ci,, in,  Maurice,  3,  108  1 10  :   Intern.  Su 
101 1.  16,  lie. 

The  use  .if  washers  is  una  .1  mgrms. 

of  sulphuric  acid  that  maj   be 
combine  with  the  organic  salts  in  the  juice  to  form  snips 
which  have  no  inverting  rose.    (   olere, 

however,  must  be  used  to  prevent  entrainmenl 
iilphur,  winch  might  -.il,.  .  wise  deposit  in  the  gas  exit  pi] 
i'.>  prevent  trouble  due  t..  condensation  oi  acid, 

the  cooler  si Id  be  made  ■  ■;  1>  d.  or  two  coolers  may  be 

worked  alternately,  one  being  in  use  while  the  othi 
li  aned.     I  0  determine  the  sulphuric  a.  id  content  of  the 
■_  tsea  a  known  vein  me  is  passed  through  two  wash-bottles, 
eaoh  containing    Ion  .  recently   boiled  cold  distilled 

water  ami   lo  c.c.  of  concent  rated  I  d,  in 

which  liquid  sulphur  dioxide  1-  sparingly  ifter 

passing  say  lo  Litres  of  the 

are  transferred  to  ft  parate  beal — ,  and  the  snlphnric  acid 
determined  by  precipitation  with  barium  chloride  in  the 
1  tistomaxy  manner.  The  amount  "f  sulphuric  acid  found 
111  the  second  wash  I  to  oxidation  of  sulphur 

dioxide)  is  deducted  trom  that  found  in  the  first,  the 
difference  giving  the  sulphuric  acid  in  the  on 

—.1.  1 

Solidified  molasses;  Manufacture  of [Use  for  alcohol 

manufacture].      H.   C.    Prinsen  Geerliga,     La.   Planter, 
lit  14.  53,  No.   11.   17:t — 174. 

Solidified  molasses  is  being  made  in  considerable  quan- 
tities in  Java,  and  exported  l"  British  India  for  spirit 
manufacture.     The  molass  treated  with  direct  8b 

and  after  separation  "t  suspended  impurities,  is  boiled  in  ■ 
vacuum  pan  in  the  ordinary  way  .  00m  con- 

tinued until  a  small  sample  becomes  a-  brittle  as  _ 
when  dropped  into  cold  water.  A  high  and  uniform  vacuum 
must  he  maintained  to  avoid  over-heating  and  decomposi- 
tion, and  boiling  should  ho  as  short  as  possible,  not  lasting 
more  than  three  hours,  '['he  concentrated  mass  is  cooled 
rapidly,  and  run  into  bamboo  baskets  lined  with  palm 
mats,  in  which  containers  it  may  readily  be  transported. 

—J.  P.  I  >. 

Carbohydrate. i  •     Methods   of  determination    of .     ///. 

Cupric-reducing    power   of  >es  —  xylosi 

arabinose.     A.  J.  Daish.     J.  Auric.  Sri..  1014.  6,  856 
262.     (See  also  Davis  and  Daish,  tin-  J.,  1913,  1024  1 

The    accompanying    tabic  gives  divisors  (obtained  from 
"  smoothed  out  "  curves)  for  use  in  determining  \y  lose  and 
arabinose  under  the  conditions  of  working  described  by 
Brown,  Morris  and  Millar  (this  J..  1S07.  165,   LI 
two    xylose    preparations     used     gave     [aJB   =      C 
(c=5-142)and  +1S-7S:  (c=5-0755),  and  the  two  aralc 
preparations      +  102- 14 r       (c  =  «-S0t>4)      and 
(c  =4-669).     Both  sugars  wore  dried  to  constant  weight  at 
00   C.  in  vacuo  over  phosphoric  anhydride. 
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Cl.  XVIII.— FERMENTATION  INDUSTRIES.     Cl.  XIXa.— FOODS. 


[Xot.  16,  1014. 


Starches;    Diverse  nature  of .     C.  Tanret.      Comptes 

rend.,    1014,   159,   530—532.     (See   also  this  J.,    1914, 
607.) 

Starches  from  16  different  plants  were  heated  with  water 
from  35°  to  100°  C.  and  the  quantities  of  amylose  dissolved 
at  various  temperatures  were  compared  colorimetrieally  by 
means  of  iodine,  after  the  liquids  had  been  allowed  to 
stand  overnight  to  allow  suspended  matters  to  subside. 
Wide  differences  were  observed  in  the  quantities  of 
amylose  dissolved  from  different  starches  at  the  same 
temperature,  and  in  the  relative  quantities  dissolved  at 
different  temperatures.  The  solubility  curves  were  neither 
regular  nor  similar  to  one  another  in  form.  There  may  be 
in  each  starch  a  mixture  of  homologous  amyloses  of 
different  solubilities,  or  one  principle  in  different  stages  of 
condensation. — J.  H.  L. 

Equilibrium  in  the  system  :    lead  acetate,  had  oxide,  tinier. 
Jackson.     Set  VII. 

Use  of  sweet  jowar  {sorghum  sp.)  as  a  source,  of  commercial 
sugar  or  as  fodder.     Annett.     See  XIXa. 

Patent. 

Maple-sugar  evaporator.  R.  H.  and  H.  K.  Ober,  Fort 
Jackson,  N.Y.  U.S.  Pat.  1,1 12,380,  Sept.  29, 1914  ;  date 
of  appl.,  June  28,  1912. 

The  evaporating  pan  is  divided  into  a  number  of  longi- 
tudinal parallel  compartments  :  the  outer  compartments 
communicate  with  the  intermediate  compartments  at  one 
end  whilst  the  intermediate  compartments  communicate 
with  each  other  at  the  opposite  end.  Longitudinal 
heating  flues  are  fitted  in  the  intermediate  compartments. 
The  syrup  is  supplied  to  a  heating  pan  at  one  end,  and 
then  flows  through  the  compartments  of  the  evaporator,  the 
rate  of  flow  being  controlled  by  a  valve  operated  by  a 
float  fitted  on  the  supph'  pipe. — W.  P.  S. 


XVIII.— FERMENTATION  INDUSTRIES. 

Enzymes  of  Aspergillus  oryzm  and  the  application  of  its 
amyloclastic  enzyme  to  the  fermentation  industry.  J. 
Takamine.     J.  Ind.  Eng.  Chem.,  1914,  6,  824—828. 

By  using  fungus  acclimatised  to  an  antiseptic  (U.S.  Pat. 
1,054,626  ;  this  J.,  1913,  444),  it  has  become  possible  to 
prepare  Taka-koji  in  a  rotating  drum  and  hence  at  a  con- 
siderably lower  cost  than  by  the  older  process  (this  J., 
1898,  118).  A  large  iron  cylinder  which  can  be  rotated 
at  the  rate  of  once  per  minute,  has  an  inlet  and  outlet  on 
opposite  sides  for  air,  drawn  through  by  means  of  a 
suction  fan,  and  is  fitted  with  an  independent  central 
iron  pipe  provided  with  radial  branches  through  which 
water  or  steam  can  be  sprayed.  The  drum  is  charged 
with  wheat  bran,  the  necessary  quantity  of  water  and 
steam  introduced,  and  the  drum  set  in  rotation.  When 
the  bran  is  thoroughly  steamed,  it  is  cooled  to  45°  C.  by 
moist  air,  and  an  aqueous  solution  of  an  antiseptic  and  a 
suspension  of  spores  of  the  fungus  are  successively  intro- 
duced in  the  form  of  spray.  After  about  12  hours,  the 
temperature  begins  to  rise,  and  the  drum  is  set  in  motion 
and  a  slow  current  of  air  drawn  through.  The  temperature 
must  not  fall  below  30°  C,  and  from  the  1 8th  to  the  24th  hour, 
when  the  temperature  tends  to  rise  rapidly,  the  air  current 
is  increased  so  that  it  does  not  rise  above  38° — 40°  C.  The 
process  is  complete  in  48  hours.  The  Taka-koji  made  in  this 
way  forms  an  efficient  substitute  for  malt  in  alcoholic 
fermentation  (see  Ortved,  this  J.,  1913,  708).  The  pro- 
perties of  Taka-diastase,  separated  from  the  Taka-koji, 
are  also  desciibed.  It  possesses  the  great  advantage  over 
malt  diastase  as  a  medicinal  agent  of  retaining  its  activity 
almost  unchanged  for  several  years. — A.  S. 

Beer  yeast  for  industrial  and  therapeutic  purposes.  E. 
Carlinfanti.     Annali  Chim.  Appl.,  1914,  2,  121—128. 

In  determining  the  activity  of  yeast  by  a  fermentation 
test,  considerably  higher  results  are  obtained  if  the  carbon 


dioxide  be  removed  continuously  by  a  current  of  air  during  i 
the  test.  Freshly  prepared  dried  yeast  shows  a  consider- 
ably  lower  fermenting  power  than  fresh  yeast  in  the  first 
12  hours  of  the  test,  but  its  activity  subsequently  in- 
creases. When  dried  yeast  is  kept,  its  fermenting  power 
diminishes  and  may  almost  completely  disappear.  A  | 
number  of  commeicial  preparations  of  dried  yeast  for 
pharmaceutical  use  were  examined.  In  all  cases  hardly 
any  fermentation  occurred  in  the  first  12  hours,  and  the 
fermenting  power  was  very  low  even  after  24  hours. — A.  S. 

Yeasts  ;    Supposed  assimilation  of  sugars  by ■  in  the 

alis'  nee  of  fermentation.     W.  A.  Davis.     Chem.  World, 
1914,   3,  271—273. 

Kahlbaum's  "  pure "  maltose  contains  not  only  trace? 
of  nitrogenous  matter  (see  Kluyver,  this  J.,  1913,  803)  but 
also  5 — 15%  of  dextrin  and  small  quantities  of  dextrose, 
and  all  commercial  preparations  of  pure  maltose  examined 
by  the  author  have  contained  impurities.  This  fact  explain! 
many  of  the  anomalous  results  obtained  bv  Lindner's"/fWn. 
gdrmethode"  (see  this  J..  1910,  1221;  1911,  301,  1465). 
such  as  the  assimilation  of  maltose  by  maltase-fret 
yeasts  which  are  incapable  of  fermenting  it.  and  the  greatei 
assimilability  of  maltose  as  compared  with  dextrose  am: 
sucrose.  Experiments  with  pure  cultures  of  the  maltase 
free  yeasts,  S.  Marxianus,  S.  Exiguus  and  S.  anomalus 
showed  that  when  incubated  with  solutions  containing 
highly  purified  maltose  and  dextrose  or  sucrose,  thm 
yeasts  ferment  every  trace  of  the  latter  sugars,  whereas 
the  maltose  can  be  quantitatively  recovered  even  aftei 
3—6  weeks  (cp.  Davis  and  Daish,  this  J.,  1913,  1024) 
The  '"  Kleingarmethode''  is  a  very  imperfect  means  o 
investigating  yeasts  and  many  of  the  conclusions  to  whicl  . 
it  has  given  rise,  where  not  already  disproved,  are  high]; 
improbable.  Havduek's  nutrient  solution  (asparagin am 
salts)  is  not  a  suitable  medium  for  all  yeasts  since  som 
do  not  assimilate  asparagin  readily  ;  yeast  water  is  a  mud 
better  source  of  nitrogen. — J.  H.  L. 


Manufacture     of     solidified     molasses. 
See  XVII. 


Prinsen-GeerliL 


Critical  temperatures  of  solution,  and  haemolytic  pro} 
alcohols.     Vandevelde.     See  XX. 

Patent. 

Yeast ;   Process  for  eliminating  bitterness  from .     P.  .- 

Dochertv,  Burton-on-Trent.     Eng.  Pat.  10,774,  May 
1914. 

Washed  yeast  is  treated  with  a  weak  alkaline  solutioi 
e.g.,  a  solution  containing  about  7-5  oz.  of  ammoniui 
carbonate  per  ewt.,  then  washed  with  water  and  allowe 
to  remain  for  12  hours  in  contact  with  blocks  of  wood  chai 
coal.— W.  P.  S. 


XIXa.— FOODS. 

Milk-  ;    The  cryoscopic  method  for  the  detection  of  add* 

water  in .     J.  S.  Maclaurin.     Forty-Seventh  Annu 

Report  of  the  Dominion  Laboratory,  New  Zealani 
1914,  76—80. 
Examination  of  270  authenticated  samples  of  milk,  cor 
prising  morning  and  evening  milks,  milks  from  individu 
cows  and  the  mixed  milk  of  herds,  showed  that  the  freezi; 
point  of  pure  fresh  milk  does  not  rise  above  — 0-545°  C.  i 
fall  below  — 0-565°  C.  ;  the  average  freezing  point  mt 
be  taken  as  —0-550"  C.  The  addition  of  water  raises  tl 
freezing  point  to  some  intermediate  point  between — 0-55 
C.  and  0°  C,  the  rise  being  proportional  to  the  amount 
water  added.  —  W.  P.  S. 

Milk  ;   Detection  of  added  water  in .    J.  W.  Leathi 

Analyst,  1914,  39,  432. 
The  freezing  point  of  the  milks  from  25  individual  ow 
varied  from  —0-529°  to  —0-577°  C,  whilst  for  the  miv 
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^to  it  ranged  from     0-537   to     0-568   C.     In  the, 
Milk  (reeling  a<      0-555    C,  the  addition  of  6%  and  10% 
..(  rater  raised  this  point   to      0-519   C.  and      0-400   I 
respectively.— W.  P.  S. 

Flour;  On  the  presenct  of  sulphates  in .     R.  A.  Crippe 

and  A.  t..  Wright.  Analyst,  1014,  39,  420. 
The  quantity  of  sulphuric  acid  found  iu  the  ash  of  flours 
n  v.r\  Bmall  (nsuall-  below  0-02%  of  tho  weight  of  the  ash) 
owing  I"  the  fact  thai  acid  phosphates,  the  chief  const] 
lui'ius  ..(  the  ash  of  flour,  decompose  sulphates  on  ignition 
and  oause  tho  loss  of  tin-  sulphuric  acid.  Larger  mi  nut  if  tea 
of  sulphuric  acid  are  found  when  tho  determination  is  made 
on  tho  flour.  One  hundred  grms.  of  flour  are 
shaken  for  1  hour  with  1IHHI  c.e.  of  1",,  acetic  acid,  and 
■Bowed  to  stand  for  about  12  hours  ;  ."•<  m  '  c.c.  of  the  Bolul  ion 
arc  then  decanted,  boiled  after  tho  addition  of  a  small 
tiuantitv  of  hydrochloric  acid,  nearly  neutralised,  tho 
proteins  precipitated  with  Almen's  tannin  reagent,  tho 
precipitate  removed  l>y  filtration,  and  the  sulphuric  acid 
determined  in  the  filtrate  bv  precipitation  with  barium 
chloride.  In  this  way,  from  00069  to  00084%  SO, 
was  found  in  various  Hours  ;  a  whole-meal  flour  Yielded 
\V.  P.  S. 

[Sorghum  Sp.]  :    Use  of  sweet  jou\ir  as  a  source  of 

tommercial  sugar  or  as  fodder  and  the  variation  in  compo- 
sition of  the  crop  tlnring  growth.  H.  E.  Annett.  Bull. 
\  h   Inst.,   l'usa.     (Sec  also   Bryan, 

this. I..  1912,696). 

Saccharine  sorghum  was  grown  on  experimental  plots 

at  Lyallpur  and  Gurdaspur  in  the  Punjab.     As  a  source  of 

I  sugar  the  plant  is  not  worth  growing  in  India,  for  the  hi'_i!i 

i proportion  of  dextrose  in  the  juice  (cp.    Bryan,    loc.  rit.) 

ts  the  production  of  good  crystalline  gur,  and  the 

yield  of  sugar  would  In-  only  about  1   3  of  t  hat  from  ordinary 

sugar  cane  crops.     The  plant  appears  valuable  as  a  source  of 

[odder.      It  mows  fairly  quickly  (within  three  months),  and 

from  one  of  the  experimental  plots  13  tons  of  total  green 

matter  were  obtained  per  acre.     It  should  be  cut  when 

the  seed  is  at  the  thin  milk  stage  (see  loc.  cit.).  the  total 

weight  of  the  plant  and  the  nutritive  value  being  then  at 

their  maximum  and  the  total  sugar  almost  at  its  maximum. 

—J.  H.  L. 


Hydrocyanic  acid  in  feeding-stuffs  ;    Determination  of , 

and   its   occurrence    in    millet   and   Guinea  corn.     J.  B. 
Furlong.     Analyst.   1!U4,  39,  430 — 432. 

Osb  hundred  grms.  of  the  ground  material  are  extracted 

irith  90°o  alcohol  for  3  hours  in  a  Soxhlet  apparatus,  and 

tract,  after  expelling  the  alcohol,  is  distilled  with 

150  c.c.  of  10%  sulphuric  acid,  the  distillate  being  collected 

:n  5  c.c.  of  10%  potassium  hydroxide  solution.     At  the 

"nd  of  1  hour,  the  receiver  is  changed,  water  is  added  to 

he    distillation    flask,    and    the    distillation  continued. 

rheee  operations  are  repeated  until  evolution  of  hydro- 

-yanic    acid    ceases.     The    distillate    is    concentrated    to 

15  c.c,  boiled  for  10  mins.,  after  the  addition  of  1  c.c. 

if  a  20%  solution  of  ferrous  sulphate  containing  also  1% 

>f  ferric  chloride,  cooled,  acidified  with  hydrochloric  acid, 

vnd  10  c.c.  of  glycerol  added.     After  standing  for  about 

18  hours,  the  mixture  is  transferred  to  a  graduated  cylinder, 

liluted  to  50  c.c.   with   water,   and  the  blue   coloration 

ompared  in  tubes  of  1  in.  diam.  with  standards  prepared 

rora  known  quantities  of  hydrocyanic  acid.      When  the 

>mount  of  hydrocyanic  acid  present  is  not  less  than  0001 

mn.  the  standards  may  be  made  up  directly,  but  with 

mailer  quantities  it  is  necessary  to  dilute  to  150  c.c.   and 

hen  concentrate   as   in  the  preparation  of  the   solution 

rom  the  plant  material.     From  determinations  of  hydro* 

yanic  acid  in  millet  and  Guinea  corn  plants  of  various  ages, 

t  was  found  that  all  the  young  plants  contained  a  cyano- 

:cnetic  glucoside,  whilst  the  full  grown  plants  were  free 

rom  this  substance.     In  the  case  of  Guinea  corn,  the  yield 

f  hydrocyanic  acid  reached  a  maximum  (0-01%)  in  the 

2  in.  plants,  and  decreased  as  growth  proceeded.     With 

aillet,  the  maximum  amount  of  hydrocyanic  acid  (0-045%) 

•as  found  in  the  24-in.  plants.— W.  P.  S. 


Changes  in  official  methods  of  analyst*  of  cottonseed  prod 
Set   XII. 

Determination   of  carbohydrates.      Ill       Cupi 

power  of  xylosi  and  arabinose.     Daish.     Sei  \\ll. 

Pat. 

Flour  and  flour  ttoek ;    Treatment  of  -   -  and  <i/,;,/e. 
therefor.     B,   I.    Levin,  Manchester.     Eng.  I 
Sept.  12,   and  22,366,  Oct.  4,  1913. 

I'iik  material  is  fed  uniformly  on  to  ;.   rotating   roller, 
travelling  belt,  or  the  like,  whioh  is  maintained  in  ■  m 
condition,   and   the   producl    is   removed  iper. 

Moisture  miv  i   by  ana  of  a  wick  and 

material  may  be  removed  'rom  the  roller  by  a  rotary  l.ru-li 
which  also  ensures  intimate  contact  between  the  roller 
and  the  material.  — F.    SODH. 

Cream;     Method    or    process    of   homogenizing.     If.    N. 
Brawner,   jun.,  Washington,  D.C.     U.S    Pal    I  11 
(let.  (i.  191  1  ;  date  of  appL,  Aug.  28,  1912. 

i'hkam  is  heated,  submitted  twie  aforrendei 

it  homogeneous,  and  then  cooled. — W.  I'    S. 

Food  preparations  <>r  extracts  :    Manufacture  of .     Y. 

Krause,  Steglitz,  Germany.     U.S.   Pat.  1,113,021,  Oct. 
6,   1914.     Date  of  appl.,Jan.  24.  1914. 

See  Eng.  Tat.  r>41  of  1IU4  ;  this  J.,  1914,  937.— T.  K.  B. 
Apparatus  for    making   lar'l   substitute    \hy  oU\. 

V.X.  Pat.  1.113,151.    See  XII. 


XIXb.-WATER    PURIFICATION  ; 
SANITATION. 

Water  ;  Action  of  protozoa  in  the  purification  of  stored . 

P.  T.  Midler.     Arch.  Hvg..  1912,  75,  321—352  ;    Wasa  . 

u.  Gas,  1914,  4,  2i  is. 
Drama  the  storage  of  water,  the  number  of  "  foreign  " 
bacteria  present  decreases,  whilst  the  ordinary  water 
bacteria  are  not  affected.  This  is  due  to  the  activity  of  the 
protozoa.  The  disappearance  of  the  bacteria  is  accom- 
panied by  a  decided  increase  in  the  protozoa  and  infusoria, 
and  this  increase  is  proportional  to  the  decrease  of  the 
bacteria.  When  the  development  of  the  protozoa  is 
inhibited  by  the  addition  of  potassium  cyanide  and  saponin, 
the  bacteria  are  no  longer  destroyed. — W.  P.  8. 

Water  purification  by  ozone — tcith  report  of  the  Ann  Arbor 
plant.  R.  W.  Prver.  J.  Ind.  Eng.  Chem.,  1914,  6. 
797—800. 
A  brief  description  of  the  :nstallation  at  Ann  Arbor, 
Mich.,  U.S.A.  The  ozonisere  are  very  eimilar  to  the 
Siemens-De  Frise  type,  but  an  outer  aluminium  pole  is 
used,  mica  tubes  instead  of  glass  and  no  water  jacket  for 
cooling.  The  filtered  water  is  treated  in  wells  8—9  ft. 
deep,  the  ozonised  air  (containing  on  the  average.  0-5  grm. 
of  ozone  per  cb.  metre)  being  forced  upwards  under  a 
pressure  of  5—8  lb.,  the  ratio  of  ozonised  air  to  water  being 
about  1  :  2-2.  During  two  years'  working  at  no  time  was 
any  considerable  reduction  of  the  number  of  bacteria 
observed;  usually  the  ozonised  water  contained  more 
bacteria  than  before  the  treatment,  and  it  was  proved  that 
Bac.  coli  was  able  to  withstand  the  action  of  the  ozonised 
air  under  the  conditions  described. — A.  S. 

Water  ;  The.  calcium  hypochlorite  treatment  of .     Klut. 

Mitt.  K.  Landesanst.  f.  WaSBerhyg.,  1913, 17,  94—116  ; 

Wasser  u.  Gas,  1914,  4,  420—421. 
When  water  has  been  treated  with  a  quantity  of  calcium 
hypochlorite     equivalent    to    0-67    mgrm.    of    available 
chlorine  per  litre,  it  has  a  distinct  smell  and  taste  of 
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chlorine ;  the  latter  can  be  detected  chemically,  but 
may  be  removed  by  addition  of  an  equivalent  quantity 
of  sodium  thiosulphatc.  In  the  water  so  treated,  the 
ammonia  is  oxidised  to  nitric  acid,  the  chlorine  is  increased 
by  1  mgrm.  per  litre,  and  the  oxygen  absorption  from 
permanganate  is  diminished.  The  treated  water  does 
not  have  any  appreciable  action  on  metal  pipes,  pumps,  etc. 
Since  commercial  calcium  hypochlorite  varies  somewhat 
in  composition,  especially  as  to  its  content  in  available 
chlorine,  attention  is  directed  to  the  use  of  liquid  chlorine 
stored  under  pressure,  for  the  purification  of  water 
supplies. — W.  P.  S. 

Microbes  suspended  in  iruler  ;    Femoral  and  separation  of 

by  means  of  a   current  of  air.      A.   Trillat   anil  M. 

Fouassier.     Comptes  rend.,    1914,   158,   518 — 520. 

Microbes  can  be  removed  from  water  by  means  of  a 
current  of  air  to  a  greater  or  lesser  degree  according  to  their 
origin  and  age.  Thus  whilst  B.  prodigiosus  was  readily 
removed,  B.  snbtilis  under  similar  conditions  was  not 
carried  along  by  the  air,  and  between  these  extremes 
B.  coli  and  the  typhoid  bacillus  were  partially  removed. 
Experiments  showed  the  possibility  of  a  separation  of 
B.  prodigiosus  and  B.  subtilis  suspended  in  the  same 
medium,  the  former  alone  being  removed.  In  experiments 
with  B.  proteus  a  four  months  old  culture  was  more  readily 
carried  over  than  a  voting  1 8  hour  culture.  The  dimensions 
of  the  microbes  and  their  capability  for  being  moistened 
are  the  determining  factors  in  their  removal  from  the 
aqueous  suspension. — G.  F.  M. 

Water    bacteria;     The    decomposing   power   of and    a 

new  method  for  the  examination  of  water.  W.  Spat.  Arch. 
Hyg.,  1911,  74,  237—288  ;   Wasser  u.  Gas,  1914,  4,  208. 

The  quantity  of  ammonia  formed  when  water  is  incubated 
in  a  suitable  medium  affords  some  evidence  of  the  purity 
of  the  sample.  The  decomposition  is  not  always  pro- 
portional to  the  number  of  bacteria  present,  since  ordinary 
water  bacteria,  B.  coli,  and  pathogenic  organisms  generally 
yield  only  small  quantities  of  ammonia.  When,  however, 
the  water  contains  soil  bacteria  due  to  contamina- 
tion by  surface  drainage,  large  quantities  of  ammonia 
are  produced.  The  samples  of  water  need  not  be  packed 
in  ice  during  transit  as  the  decomposing  power  of  the 
bacteria  is  not  affected  by  storage. — W.  P.  8. 

Water  ;    Rapid   method  for  the  bacteriological  examination 

of and  its  use  in  the  control  of  water  supplies  and 

filters.  P.  T.  Muller.  Arch.  Hvg.,  1912,  75,  189—223  ; 
Wasser  u.  Gas,  J  914,  4,  180. 

Ferric  hydroxychloride  is  added  to  the  water,  the  mixture 
is  centrifuged,  and  the  bacteria  are  counted,  under  the 
microscope,  in  a  definite  quantity  of  the  sediment.  The 
method  yields  results  which  agree  with  those  obtained 
by  the  usual  plate-culture  methods. — W.  P.  S. 

Nitric  acid   in    water  ;  Preparation   of  the  hydro- strychnine 

reagent   used  for   the   colorimetric   determination   of . 

Deniges.  Bull.  Soc.  Pharm.,  Bordeaux,  1914.  Ann. 
(him.  Analvt..  1914.  19,  221—222.  (See  this  J.,  1911, 
827.) 

In  preparing  the  reagent  the  zinc  used  should  be  chemically 
pure,  or  if  impure,  it  should  be  amalgamated,  as  follows  ; 
.50  grins,  of  zinc  foil  are  covered  with  50  c.c.  of  water  and 
20  c.c.  of  pure  hydrochloric  acid  (sp.  gr.  1-18),  shaken, 
and  10  c.c.  of  a  saturated  solution  of  mercuric  chloride 
added  ;  the  mixture  is  shaken  for  2  mins.,  the  liquid 
poured  off  and  the  foil  washed  by  decant  ation,  dried  with 
filter  paper  and  then  in  the  air.  The  reagent  should  only 
be  prepared  when  required.  The  end  point  of  the  reaction 
is  only  definite  after  immersion  in  a  boiling  water  bath  for 
a  few  minutes.  The  test  is  carried  out  by  diluting  5  c.c. 
of  the  water  to  be  examined,  ten  or  more  times  if  necessary, 
adding  0-3  e.e.  of  the  reagent  and  mixing;  then  adding 
2-5  c.c.  of  pure  sulphuric  acid  and  heating  in  a  boiling 
water  bath  for  5  mins.  The  red  colour  produced,  if 
nitrate  is  present,  is  compared  with  that  given  by  a  solution 
of  potassium  nitrate  of  known  strength. — J.  H.  J. 


Deposits  in  cast-  iron  and  similar  water  mains.    O.  Casagrandi 
and  R.  Binaghi.     Wasser  u.  Gas.,  1914,  4,  438. 

The  water  supply  of  Cagliari,  Sardinia,  is  conducted 
through  iron  pipes  having  a  total  length  of  about  18  km.  ; 
these  pipes  become  choked  periodically  with  a  deposit. 
A  similar  deposit  is  formed  in  the  aqueduct  of  Sinnai. 
The  freshly  formed  deposit  was  found  to  be  free  from 
organisms,  whilst  the  older  deposits  contained  Claudotrir 
acracea  ;  the  same  growth  took  place  both  in  iron  and 
steel  pipes.  The  formation  of  the  deposit  is  affected 
by  three  factors,  namely,  the  presence  of  carbon  and 
silicon  in  the  iron,  the  structure  of  the  iron,  and  the 
character  of  the  water  ;  the  chief  factor,  however,  is  the 
presence  of  dissolved  oxygen  in  the  water. — W.  P.  S. 

Water ;       Preparation      of     distilled    .       Basladeau. 

Miinchener  med.  Woch.,  1913,   1601  ;    Wasser   u.  Gas. 
1914,  4,  341—342. 

Attention  is  directed  to  the  importance  of  using  pure 
distilled  water  in  the  preparation  of  solutions  for  sub- 
cutaneous injections.  Ordinary  distilled  water  frequently 
contains  traces  of  heavy  metals,  iron,  zinc,  and  alkalis 
derived  cither  from  the  condenser  or  from  the  storage 
vessels,  and  the  presence  of  these  impurities  has  been 
noticed  to  have  a  distinct  biological  and  physiological 
effect.  For  the  preparation  of  pure  water  a  platinum 
or  silica  condenser  is  preferable,  but  satisfactory  results 
may  also  be  obtained  by  the  use  of  a  condenser  of  Jena 
glass.  The  water  must  be  protected  from  atmospheric 
impurities. — W.  P.  S. 


Sewage  treatment. 


R.   Bering. 

178,  417- 


J.   Franklin 
433. 


Inst.,  1914, 


Treatment  is  dependent  upon  the  physical  condition  of 
the  sewage  and  whether  there  is  much  organic  matter 
in  solution.  In  modern  methods  of  treatment,  use  is 
made  of  those  anaerobic  bacteria  which  decompose  the 
sewage  without  offence.  One  form  of  tank  for  this  purpose 
is  the  Hampton  tank  as  modified  by  Imhoff  of  Emscher. 
The  tank  consists  of  two  side  portions  through  which 
the  sewage  flows,  at  a  reduced  rate,  and  the  solids  settle 
out  and  pass  through  slots  into  a  central  chamber,  which 
has  no  direct  water  outlet,  and  in  which  fat  or  light  matter 
rises  up  a  shaft  and  is  skimmed  off.  The  sludge 
accumulates  at  the  bottom  of  the  central  chamber,  and 
when  the  sulphur  bacteria  in  it  have  died  off  it  has  no 
odour.  This  process  of  loss  of  odour  takes  3 — 5  mouths, 
after  which  the  sludge  is  removed  automatically.  It 
drains  readily  in  a  week,  when  it  is  in  a  fit  condition  for 
removal. — J,  H.  J. 

Action  of  metals  on  water.     Jorissen.     See  X. 


Patent. 

Air ;      Process    of    regenerating    [exhaled] .     H.    E. 

Carveth,  Niagara  Falls,  N.Y.,  Assignor  to  The  Roesslei 
and  Hasslacher  Cheni.  Co.,  New  York.  U.S.  Put. 
1.111,055,  Sept.  22,  1914  ;   date  of  appl.,  Aug.  15,  1911. 

The  air  is  passed,  in  a  closed  circuit,  over  a  series  of  masses 
of  a  regenerating  agent,  e.g.,  an  alkali  peroxide,  mixture 
of  alkali  peroxides,  or  mixture  of  alkali  and  alkaline-earth 
peroxides,   and  a  hvdrating  agent,  arranged  alternately. 

— F.  Sodn. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OttS. 

Morphine  in  poppy  capsules  ;   Formation  and  yield  °f~~~ 
G.   Mossier.     Pharm.    Post,    1914   [53]:    Pharm.   Zeit 
1914,  59,  GOO ;   Pharm.  J.,  1914,  93,  525. 
To  improve  the  output  of  opium,  and  to  elucidate  tl 
conditions  of  the  formation  of  morphine  in  poppy-ear811'' 
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lntei,  the  following  testa  were  made:    An  equal  number, 

poppy  capsules,  were  treated  as  follows: — (1)  After 

cutting  oft  from  the  stem,  dri»l  in  the  air.     (2)   Heated 

f.ir  half  an  hour  in  alcohol   vapour,  ihkIit   pressure,  at 

(3)  Crushed,  while  fresh,  in  a  mortar,  and 

airdried.     (4)  Scratched,  the  exuded  latex  taken  up  on 

n  wool  :    the  capsules  were  then  cut  olf  and  air-dried 
ther    with    the    juice-soaked    wool.     (5)    The    name, 

pt  that  the  wool  containing  the  latex  and  the  capsules 
were  sterilised  with  alcohol.  (6)  Capsules  allowed  to 
ripen  in  the  ordinary  manner.  The  amount  of  morphine 
*nd  allied  alkaloids  in  the  material  thus  prepared  was  then 

rmined,  and.  for  comparison,  calculated  into  the  yield 

from  the  material  dried  at  100°  C.     In  the  case  of  the  latex 

I  absorbed  on  wool,  the  average  yield  of  extractive 

found  from  a  given  number  of  capsules,  and  its  alkaloidal 

value  referred  to  the  same  source.     The  whole  air-dried 

iles  gave  0-1 369%  of  morphine,  and  0060")%  of 
allied  alkaloids;  the  whole  sterilised  capsules,  01301% 
of  morphine,  and  0-041%  of  other  alkaloids  ;  the  crushed 
capsules,  0-03X6  and  0-01443%;    the  scratched  airdried 

iles,  012442  and  01129:  the  opium  on  the  wool 
from  the  above,  0-1877  and  0-1620  ;  the  capsules  and 
opium    on   the    wool   together,   0-3121    and   0-2991  ;     the 

ehed    capsules    sterilised.    01147    and    0-0429;     the 

n  on  wool  sterilised,  0153  and  01293;  the  above 
5ules  and  opium  on  wool  sterilised  together.  0-2677 
and  0-15825;  the  ripe  capsules,  005327  and  0-017:57 
respectively.  It  is  evident  that  sterilisation  with  alcohol 
vapour  causes  no  increase  in  the  amount  of  morphine. 
After  the  exudation  of  the  latex  following  scarification  of 
the  capsules,  a  notable  quantity  of  morphine  remains. 
The  low   yield   of  alkaloids   obtained   from   the   crushed 

iles  is  noteworthy.      From  the  point  of  view  of  the 
morphine  output,  it  is  evident  that  the  capsules,  as  well 
he  opium  derived  from  them,  are  valuable,  and  should 
« i  irked  up. 

S  icotine  from  waste  tobacco  plants  ;  Improved  yield  of . 

E.    L'huard    and    R.    Mellet.     Sehweiz.    Apoth.    Zeit., 
1914,  52,  424.  and  Pharm.  J.,  1914,  Oct.  24,  561. 

\t  present,  in  Switzerland,  when  waste  tobacco  plants 
ire  utilised  for  the  manufacture  of  nicotine,  this  is  done  as 
n  as  the  crop  of  choice  leaves  has  been  harvested  for 
obacco  manufacture.  Investigation  shows  this  to  be 
i  mistake.  If  the  stripped  stems  with  buds  and  shoots  are 
in  the  ground,  and  the  soil  is  dressed  with  sodium 
litrate.  a  second  growth  will  take  place.  This  will  ensure  a 
nnch  larger  yield  of  nicotine,  amounting  in  the  authors' 
xperiments  to  an  increase  of  77%.  It  was  found  that 
i  hen  the  plants  were  pulled  up  at  once,  the  average  yield 
'f  nicotine  per  plant  was  0-725  grm.  When  they  were 
illowed  to  grow  again,  the  yield  rose  to  1-284  grm.  per  plant, 
rhe  sodium  nitrate  used  as  manure  does  not  act  directly 
a  increasing  the  nicotine  content,  but  indirectly  in 
timulating  growth  during  which  the  base  is  elaborated.  Of 
he  separate  parts  of  the  plants  examined,  the  shoots 
•nd  roots  contain  considerably  more  alkaloid  than  the 
terns.  Considerable  loss  of  nicotine  occurs  on  drying  the 
aateri&l. 


'igitalinum    verum.     H.    Kiliani.     Arch.    Pharm.,    1914, 
252,  26—32. 

side  Digitalinum  verum  can  be  purified  by  dissolving 

rt.  in  3  pts.  of  cold  methyl  alcohol  and  adding  6  pts.  of 

•  ater.     After  two  days  the  white  granules  are  filtered  off, 

ashed  with  10%  methyl  alcohol,  and  dried  in  vacuo  and 

he  operation  repeated  till  tests  show  that  not  more  than 

°0   of   the   dry    powder   is   dissolved     by   shaking   with 

hlorofonn  for  an  hour,  and  that  the  m.  pt.  is  212° — 214°  C. 

Tie   mother    liquors    are    concentrated    at    35° — 40°  C, 

ny  granules  which  separate  are  removed,  and  the  liquid 

nally  evaporated  to  dryness   in    vacuo.     The  residue  is 

issolved  in  4  pts.   of  95%  alcohol  and  5  pts.   of  ether 

raduallv    added    to    precipitate    the    by-products.     The 

tear  liquid  is  concentrated  to  a  syrup  and  mixed  with 

pts.  of  10%  methyl  alcohol.     For  hydrolysis,  1  pt.  of 

igitalinum   verum  is  added  to   10  pts.   of  a  mixture  of 

W  c.c  of  water,  100  c.c.  of  96%  alcohol  and  20  c.c.  of 

>ncentrated  hydrochloric  acid,  and  heated  under  a  reflux 


oondenaer  in  a  vig  ■.  r  i,.lt|,  f,,r  Wl  ,iiiur 

After  standing  for  is     -l  bra   .  nlII 

are  Bltered  off  and  washed  first  with  30%  aloohi 
with  water  till  all  a.  id  i-  removi  I.     I 
.w.d  the  first  water  washing  are  extracted  with  chloral 
which  is  dried  bj  n 

The  residue  is  dissolved  in  50%  alcohol  and  town  «  • 
crystal    of   digitaligenin.     The    product    is    dissolved    in 
'"'i'1"      '  I  with  animal 

charcoal,  and  the  solid  precipitated  bj  the  addition  of 
water,  when  pure  white  needles  are  obtained,  m.  pt. 
218  213  C  The  liquors  left  after  extracting  with 
chloroform  are  freed  from  acid  by  means  of  silver  i 
evaporated  to  dryness  in  vacuo,  and  the  syrup  dissolved 
in  1  pt.  of  methyl  aloohel.     The  solution  with 

I  pt.  of  absolute  ether,  ami  sown  with  rose 

-I 


Hydraxymelhyfonihraquinona     in     rhubarb,     senna     and 

aucara  :    Determination  of  the  frr.   „,„i  combined -. 

Daels.     Bull.     Acad.     med.     Beige,     1013,    350.     Ann" 
Chim.  Analyt.,   1914,  19,  177-  179, 

From  2  to  5  grms.  of  the  powdered  drug  arc  treated  in  a 
flask,  with  200  e.o.  of  chloroform,  the  whole  weigl 
and  heated  under  a  reflux  condenser,  for  15  mins.  Tie- 
chloroform  solution  of  the  free  hydroxymethyianthra- 
quinones  is  filtered  off  and  the  residue  washed  with 
chloroform.  The  insoluble  residue  is  washed  otT  the  filter 
back  into  the  flask  and  made  up  to  the  original  weight  with 
ehloroform.     After  adding  about  50  c  sulphuric 

acid  the  whole  is  weighed  and  heated  on  a  water  bath  under 
a  reflux  condenser  for  21  hrs..  the  powder  being  kepi  below 
the  surface  of  the  liquid.  When  cool  the  weight  is  again 
made  up  with  chloroform  which  is  drawn  off  and  150  c.c. 
filtered,  and  shaken  with  50  c.c.  of  10%  sodium  bisulphite 
solution.  The  ehloroform  solution  is  then  filtered  through 
kieselguhr,  washed  with  100  c.c.  of  1%  hydrochloric 
acid,  and  100  c.c.  filtered  into  a  tared  flask,  evaporated  to 
small  bulk  and  the  residue,  representing  the  combined 
hvdroxymethvlanthraquinones  of  the  drug,  dried 
60°— 70°  C.     The    chloroform     solution  free 

hydroxymethykuithraquinones  is  shaken  out  successively 
with  quantities  of  50  c.c.  of  5%  sodium  hydroxide  solution 
till  it  becomes  colourless  or  slightly  yellow.  The  united 
alkaline  extracts  are  shaken  out  once  with  chloroform, 
diluted  with  an  equal  volume  of  water,  filtered,  acidified 
with  hydrochloric  acid,  and  shaken  out  three  times  with 
25  c.c.  of  chloroform.  The  chloroform  solution  is  filtered 
through  kieselguhr  into  a  tared  flask  and  evaporated  to 
dryness.  Rhubarb  contains  010  to  0-28%  of  free,  and 
3-18  to  5-53%  of  combined  hydroxymethylanthraquin 01 
Senna  contains  1-98  to  2-12%  and  cascara  1-32  to  1  ■■ 
of  combined  hydroxymethylanthraquinones. — F.  Shdn. 

Essential  oil  industry  in  Seychelles.  Rept.  Collector 
Customs  Seychelles  for  1913."  Bull.  Imp.  Inst.,  1914, 
12,  464—166. 

This  industry  is  increasing,  and  new  distillation  machinery 
has  been  installed.  The  oils  exported  are  chiefly  those 
from  cinnamon  and  clove  leaves  and  lemon  grass.  In 
1912,  506  galls.,  value  7700  rupees  (1  R.  =  Is.  4d.),  and 
in  1913,  924  galls.,  value  16.482  rupees,  of  essential  oils 
were  exported  to  France,  Germany,  and  the  United 
Kingdom.— R.  G.  P. 

Essential  oils  of  the  neic  British  Pharmacopoeia.  J.  C.  Umney. 

Perfumery  and  Essent.  Oil  Rec.  1914.  5,  376—379. 
The  suggestions  made  by  C.  A.  Hill  and  J.  C.  Umney  as 
to  the  essential  oils  of  the  British  Pharmacopoeia  have 
been  nearly  all  adopted  (see  this  J.,  1910,  295).  Oleum 
pimentae  and  oleum  pini  {pumilionis)  have  been  omitted, 
the  latter  being  replaced  by  oleum  abietis  (oleum  pint 
Sibiricae,  "  oil  of  pine ").  Ajowan,  lemongrass  -and 
wintergreen  oils  have  been  included.  Comments  on  the 
monographs  are  given  and  the  principal  standards, 
including  the  sp.  gr.,  optical  rotation,  and  refractive  index 
at  25°  C,  are  summarised  in  the  following  table. 
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Oleum. 


Sp.  gr. 


Opt.  rot. 


Kef.  ind.  (25°). 


Other  standards. 


Abietis 

Ajowan      

Anethi   

Anisi 

Antheniidis   

Cadinum    

Cajuputi    

Carui      

Caryophylli 

Cinnaraomi   

Copaibae    

Coriandri  

Cubebse      

Eucalypti 

GaultherisB    

Graminis  citrati 

Juniper      

Lavandulae    

Limonis 

Henthae  piperita?    

Menthas  viridis    

Myristicae 

Rosae      

Rosrnarini 

Santali  

Sinapis  volatile    

Terebinthinae  rectifleatum 


0-900—0-920 
0-910 — 0-930 
0-910—0-915 
0-975—0-990 

("    '&) 

0  905—0-915 
about  0-990 
0-919 — 0-930 
0-910—0-920 
1047— 1065 
1000— 1030 
0-896 — 0-910 
0-870 — 0-885 
0-910—0-930 
0-910 — 0-930 

1-180— 1-187 

0-880—0-905 
0-862—0-890 
(increasing  with  age) 

0-883—0-900 


0-857—0-860 
0-900—0-920 


0-925— 0-940 
0-870— 0-925 


•0-854—0-862 
0-895—0-920 


0-973—0-985 
1014—1025 
0-8e0— 0870 


—32°  to  —42° 

+   1°  to  +   2° 

+  70°  to  +  80° 

—  2°  to  +1° 


—  1°  to    +    3° 

Not  more  than  — 4° 
+75°   to    +82° 

— 0°-5to  —1° 

—  7°  to  —35° 
+  8°  to  +14° 
—25°  to  —40° 
—10°   to    +10° 

0"  to  —  1°  (25°) 

—  3°   to    +  3° 

—  3°  to  —15° 


—  3°   to  —10° 


+  58°   to    +64° 
—20°   to  —35° 


—30°   to  —50° 
+  13°  to    +30° 


—  2°   to  —  4° 

—  2°   to    +15° 


-13°   to  —21° 


about  1-174        Esters  as  bornyl  acetate  30 — 40%. 

Thymol  at  least  40%. 
1-483—1-488        Solubility  1  in  3  of  90%  alcohol. 
1-552—1-558        80  per  cent,  distils  between  225°  and  235°. 
Congealing  about  15-5°.   Liquefying  not 
below  17°. 
Solubility  1  in  less  than  1  of  90%alcohol. 
Test  for  absence  of  pine  tar. 
1-460 — 1-467        Cineol  45%  (phosphoric  acid  process). 
1-485—1-497         Not  less  than  50%  distils  above  200°. 
1-528— 1-540        Eugenol  85%  (soda  process) 
1-565— 1-580        Cinnamic  aldehyde  55—65%. 
1-494 — 1-500        Distils  between  250°  and  275*. 
1-463—1-467        Solubility  1  in  3  of  70%  alcohol. 
1-486—1-500        60%  distils  between  250*  and  280°. 

Cineol    65%    (phosphoric    acid    process) 
Solubility    1  in  5  of  70%  alcohol. 
1-537—1-539        Esters  as  methyl  salicylate  99%.     Solu- 
bility 1  in  6  of  70%  alcohol  at  25°. 
Aldehydes  70%  minimum. 
1-472 — 1-488        Soluble  in  4  vols,  of  equal  volumes  90% 
and    absolute    alcohol,    becoming  less 
soluble  with  age. 
Esters  7 — 11%  for  English  oil  and  not  less 
than  30%  for  foreign  oil.      Solubility  1 
in  4  vols.  70%  alcohol. 
1-473— 1-476        Citral  not  less  than  4%. 

Total  menthol  not  less  than  50%.     Esters 
as  menthyl  acetate  not  less  than  5%. 
Soluble  in  4  vols.  70%  alcohol. 
Solubility  1  in  3  vols.  90%  alcohol. 
1-474 — 1-484        Solubility  1  in  3  vols.  90%  alcohol.      Not 
more  than  5%  residue  when  evaporated 
on  a  waterbath. 
1-456—1-465         Melting  point  at  20°  to  23°. 
1-463 — 1-473        Total    alcohols  as  borneol  not  less  than 
10%.     Esters  as  bornyl  acetate  not  less 
than  1-8%.     Solubility  1  in  5  to  10  vols 
of  equal  parts  90%  and  70%  alcohol. 
1-498 — 1-508        Total  alcohols  as  santalol  not  less  than 
90%.     Solubility    1    in    6    vols.    70°; 
alcohol  at  20°  C. 
Distils    between    148°    and    156°.     Ally! 
iso-ttuocyanate  not  less  than  92  grras 
in  100  c.c. 
1-465— 1-480        Distils  almost  entirely  between  156°  antl 
280°,  leaving  no  appreciable  residue. 


'At 


30° 
15°-5 


F.  Shdn. 


Oils  of  the  Coniferae.  II.  The.  leaf  and  tivig,  and  bark 
oils  of  white  fir.  A.  W.  Schorger.  J.  Ind.  Eng.  Chem. 
1914,  6,  809—810.  (See  also  this  J.,  1914,  983.) 
The  white  fir  [Abies  concolor  (Gord.)  Parry]  grows  on  the 
mountain  slopes  from  southern  Oregon  to  Lower  California 
and  from  Nevada,  Utah  and  southern  Colorado  through 
Arizona  and  New  Mexico.  The  oil  from  the  leaves  and 
twigs  is  usually  greenish  yellow  in  colour,  with  a  green 
fluorescence,  but  two  samples  were  lemon-yellow  with  no 
fluorescence.  Six  samples  (yield  0-029 — 0-272,  mean 
0-128%)  had  the  following  characters  :  sp.  gr.  at  15°  C, 
0-8720— 0-8777  ;  n'D5  =  1-4781—1-4796  ;  a3»=— 20-11° 
to  — 27-94°  ;  acid  value,  101 — 1-81  ;  ester  value,  12-52 — 
27-34  ;  ester  value  after  acetylation,  47-84 — 55-51  ;  esters 
(as  bornyl  acetate),  4-38 — 9-57  (mean  6-63)%  ;  free 
alcohols,7-65— 10-57  (9-39)%  ;  total  alcohols,  13-39—15-56 
(14-59)%.  The  oil  yielded  the  following  fractions  :  161° — 
165°,  15-5;  165°— 170°,  42;  170°— 180°,  18-5;  180°— 
195°,  3;  195°— 240°,  13;  and  240°— 310°  C.  ("  green 
oil  "),  3%  ;  and  contained  :  furfural,  trace  ;  Z-a-pinene, 
12  ;  Z-camphene,  8  ;  Z-/S-pinene,  42  ;  Z-phellandrene,  15  ; 
and  free  borneol,  9-5%.  Two  samples  of  the  bark  oil 
(yield  0-07  and  0-12%  respectively)  had  the  following 
characters:  sp.  gr.  at  15°  C,  0-8767,  0-8702  ;  n\f  =  l-4833, 
1-4809  ;  a°°=—  20-95°,  —2015° ;  acid  value,  1-22,  0-87  ; 
ester  value,  6-88,  6-43  ;  ester  value  after  acetylation,  23-34, 
20-45  ;  esters  (as  bornyl  acetate),  2-41,  2-25%  ;  free  alco- 
hols, 4-58,  3-90%  ;  total  alcohols,  6-48,  5-67%.  The  oil 
yielded  the  following  fractions  :  162-5°— 170°,  65  ;  170°— 
180°,  14  ;  180°— 192°,  8  ;  192°— 250°,  4  ;  250°— 300°  C. 
("  green  oil  ")  5%  ;  and  contained  :  furfural,  trace  ; 
Z-a-pinene,  9  ;  Z-/j-pinene,  60  ;  dipentene,  12 — 13  ;  and 
free  borneol  4-5%.  The  "  green  oil  "  appears  to  be 
similar  to  that  obtained  from  the  leaf  oil  of  Douglas  fir 
(see  this  J.,  1914,  41).— A.  S. 


Oil  of  black  sage.     C.  E.  Burke  and  C.  C.  Scalione.     J.  Ind 
Eng.  Chem.,  1914,  6,  804—806. 

The  oil  was  obtained  by  the  steam-distillation  of  leave: 
and  twigs  collected  in  February :  yield  0-9%.  It  hai 
the  sp.  gr.  0-8979  at  15°  C,  specific  optical  rotation,  24-4 
refractive  index,  1-4729  ;  acid  value,  2-2  ;  ester  value 
1-6  ;  was  insoluble  in  70%  alcohol  and  remained  clear  oi 
cooling  to  — 20°  C.  It  was  separated  into  its  component! 
by  fractional  distillation  and  was  found  to  consist  of 
pinene  6,  cineol  30,  dipentene,  terpinene,  etc.  25,  thujone  8 
camphor  25  and  resinous  material  5%.  A  sample  of  oi 
from  material  collected  about  2  months  later  in  the  season 
contained  22-5%  of  cineol  and  40%  of  camphor  according 
to  an  analysis  of  the  U.S.  Bureau  of  Plant  Industry  (sec 
Rabak,  this  J.,  1912,  602).— A.  S. 


Oil  of  Artemesia  arborescens,  L.     T.  Jona.    Annali  Chim 
Appl.,  1914,  2,  63—68. 

About  200  kilos,  of  the  dried  tops  of  the  plants  collects 
shortly  before  flowering,  yielded  on  distillation  114  kilo: 
of  a  deep  blue  oil  of  sp.  gr.  0-9458  at  15°  C,  which  w» 
soluble  in  all  proportions  in  90%  and  in  10  vols,  of  80°, 
alcohol,  and  remained  clear  at  — 15°  C.  The  oil  containec 
neither  sulphur  nor  nitrogen  compounds.  It  had  th> 
saponification  value,  29-3  ;  ester  value,  19-5,  ester  valui 
after  acetylation,  50-0  ;  and  distilled  chiefly  between  185 
and  310°  C.  at  atmospheric  pressure  and  between  90°  am 
210°  C.  at  33  mm.  It  contained  a  mixture  of  high 
boiling  hydrocarbons ;  formic,  acetic,  isovaleric,  pelargonic 
palmitic,  and  stearic  acids,  partly  free  and  partly  as  esters 
about  13%  °f  /S-thujone,  and  13-94%  of  alcohols,  C,,,!!,^ 
(thujol  and  probably  a  small  quantity  of  borneol),  of  whicl 
8-58%  were  in  the  free  state  and  5-36%  as  esters.— A.  S. 
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Isintnnr.  Ciimiirti  ;  An  oil  from  the  flotrrrs  and  lean  I  of . 

I>.  1>.  Kanga.     Arch.  Phann.,  I  ill  4.  252,  1—2. 

Th«  exotic  Laniana  Camara  which  is  very  abundant  in 
southern  India  and  is  known  as  "  Ghaneri,"  original!-, 
irom  Central  America.  Tho  oil  obtained  from  cither  the 
dry  or  fresh  Bowers  or  the  Icavoa  had  a  stron. 
hut  pleasant  odour  of  sage,  tho  yield  being  0-02%  from 
i  he  dry  (lowers  and  0-2%  from  the  leaves.  The  characters 
>.f  the  oil  from  the  dried  (lowers  wore  :  sp.  gr.  0-915  at 
...  16  C,  refractive  index  1-4987  at  26°— 26-75°  C, 
0p=+23-9°,  saponification  valuo  10,  acetyl  value  43-6. 
The  oil  from  the  leaves  had  the  sp.  gr.  0-921 14  at  24°/24°  C, 
n'J=  1-48933,  oD=  +  l-96°,  and  was  obtained  by  the 
-team  distillation  of  an  alcoholic  extract.  (See  also  this 
I.  1909,  906.)— F.  Shdn. 


Perfumery    industry  ;    Applications    of   cold    in    the . 

('    de  Chessin  Cherchewskv.     Z.  angew.  Ohem.,   1914, 
27,  111..  42. 

\rtificial  cold  is  employed  in  the  purification  of  per- 
fumes by  chilling  {glacage),  cold  storage  of  plants  and 
]  lowers,  in  the  nifleurage  process  to  keep  the  fat  at  the 
proper  consistence,  and  for  the  condensers  in  the  author's 
orocess  of  distilling  flowers  with  a  volatile  solvent  instead 
>f  with  steam.  In  the  manufacture  of  synthetic  perfumes 
artificial  cold  is  used  in  the  extraction  of  certain  consti- 
uents  of  essential  oils  {e.g.  cineol  from  eucalyptus  oil, 
nirol  from  camphor  oil),  to  inhibit  exothermic  reactions 
n  synthetic  processes,  for  condensation  of  alcoholic 
listillates  (heliotropin),  in  distillation  in  vacuo  (methyl 
mthranilatc),  and  in  processes  where  ozone  is  used 
production  of  vanillin  by  treatment  of  eugenol  solution 
rith  ozone). — C.  A.  M. 

°erfumery  and  essences  ;  Cuban  trade  in .     Perfumery 

and  Essent.  Oil  Rec,  1914,  5,  374. 

s  1912  the  total  Cuban  imports  under  this  heading 
.mounted  to  581,329  kilos,  valued  at  approximately 
:120,000,  and  last  year  the  imports  totalled  683,179  kilos, 
vorth  approximately  £125,000.  France  supplies  about 
hree-quarters  of  these  goods,  and  Great  Britain  about 
ne-fifth.— F.  Shdx. 


'loves  ;  Cultivation  of in  Zanzibar.     F.  C.  McClellan. 

Bull.   Imp.   Inst.,   1914,   12,  415-^20. 

'ittails  of  methods  of  cultivation,  fungoid  and  other 
«sts,  etc.,  are  given.  Clove  cultivation  forms  the  most 
raportant  industry  of  Zanzibar  and  of  the  island  of 
Vmba.  The  crop  varies  considerably  from  year  to  year, 
good  crop  being  obtained  once  every  three  to  five  years, 
n  1912—13  the  total  yield  was  135,386  frasilas(l  frasila= 
5  lb.),  of  which  104,368  came  from  Pemba  ;  in  1913—14 
d  was  726,621  frasilas,  591,222  from  Pemba. 
innual  market  requirements  are  about  400,000  frasilas. 
Vmba  has  more  than  2/3  of  its  total  area  under  cloves, 
r  about  35,000  to  49,000  acre=.  Large  trees  may  yield 
0  to  70  lb.  of  dry  cloves,  although  the  average  yield  is 
nly  about  3J  to  4  lb.  per  tree  per  annum.  The  cloves 
re  picked  by  hand  and  dried  in  the  sun  ;  hot-air  and 
ther  driers  have  been  tried  but  have  been  abandoned. 

— R.  G.  P. 

humol ;  Sources  of .     J.  C.  Umnev.     Perfumery  and 

J  Essent.  Oil  Rec.,  1914,  5,  372—373. "    (See  also  this  J., 
1913,  378.) 

hk  only  species  of  origanum  yielding  thymol  exclusively 
Origanum  hirtum,  whilst  oil  from  O.  Maru  yields 
irvacrol  only.  The  oil  obtained  in  the  South  of  France 
om  Thymus  vulgaris  contains  both  carvacrol  and  thymol, 
rench  thyme  grown  in  Germany  yields  an  oil  containing 
irvacrol  only,  but  German  thyme  and  possibly  Spanish 
lyme  give  thymol  only.  Essential  oils  from  the  following 
lants  are  possible  sources  of  thymol :  American  horsemint, 
lonarda  punctata;  dittany,  Cunila  mariana ;  Mosla 
iponica  (indigenous  to  Japan),  and  Satureja  thymbra  (a 
panish  spice). — F.  Shdx. 


Cloves  trom  Zanzibar.     Hull.  Imp.  Inst.,  191 1,  12,337—340. 

Tin:  following  "on  .led.      (A  i   ' 

trees  8  to  9  years  old  ;    (It)  Stems  f r- ■  s 

picked  just  before  bads  turned  pink,  about  B  to  hi  daya 

before  ready  ;    trees  about  48  JTOBJ  11  from 

(0) ;   (K)  I  I"-..  -  picked  when  buda  wen    pink,  reedy  for 
pioking;    trees   about    60   yean  old;  (K)   Cloves   picked 
when    in    full    flower;     trees    about    60    years    old 
"Mother  of  cloves"   (clove   fruits)   from   tr. 
years  old. 


Value  per  lb. 

Oil 

Eugenol  in  oil 

in  London 

% 

\ 

6d. 

17-8 

89 

1! 

*■ 

6-9 

— 

C 

19-2 

88 

D 

idd- 

6-3 

89 

E 

18-8 

84 

F              .... 

5d. 

17-4 

88 

a 

2ld. 

6-5 

90 

Tho  oil  from  (C)  was  the  best,  having  an  odour  very 
similar  to  that  of  standard  commercial  clove  oil.  Next 
in  order  were  (E),  (A)  and  (F)  ;  the  odour  of  oils  from  (B), 
(D)  and  (G)  was  decidedly  inferior.  All  the  samples  of 
cloves,  etc.  were  of  good  qualit3-  and  readily  saleable  in 
London.— R.  G.  P. 

Isoprene  from  commercial  turpentines.  C.  H.  Herty  and 
J.  O.  Graham.  J.  Ind.  Eng.  Chem.,  1914,  6,  803—804, 
The  apparatus  used  was  similar  to  the  "  isoprene  lamp  " 
of  Harries  and  Gottlob  (this  J.,  1911,  1074),  except  that 
the  platinum  wire  was  wound  on  a  triangular  pipe-stem 
to  prevent  short-circuiting  between  the  coils  :  Each  experi- 
ment was  continued  until  condensation  ceased  in  the 
receiver  for  the  crude  isoprene.  The  crude  isoprene _was 
fractionated,  and  the  portion  distilling  at  35°— 37s  C. 
taken  as  pure  isoprene.  From  commercial  spirits  of 
turpentine  in  6  hours  a  yield  of  5-5%  (by  vol.)  of  isoprene 
was  obtained.  The  pinene  fraction  of  turpentine  distilling 
at  155°— 156°  C.  gave  in  8  hours,  8%  of  isoprene,  whilst 
the  higher-boiling  fractions  (from  169°  C.  upwards), 
containing  dipentene,  gave,  in  2  hours,  only  0-5"  : 
hence  the  isoprene  from  spirits  of  turpentine  must  be  derived 
from  pinene  rather  than  from  dipentene  as  stated  by  Harries 
and  Gottlob  {loc.  cit.).  The  volatile  oil  obtained  from 
the  oleoresin  of  Pimu  serotina,  by  distilling  under  reduced 
pressure  (1  mm.)  and  which  is  rich  in  limonene  (see  this  .1., 
1908,  589),  gave  in  9  hours,  a  yield  of  12%  of  isoprene. 
Pine  oil  obtained  from  resinous  pine  wood  by  steam 
distillation  (see  Teeple,  this  J.,  1908,  346),  gave  in  6  hours, 
a  yield  of  4%  of  isoprene.  No  isoprene  could  be  obtained 
from  refined  spruce  pine  turpentine  obtained  as  a  by- 
product in  the  manufacture  of  wood  pulp  from  spruce 
pine,  and  consisting  chiefly  of  cymene. — A.  S. 

Glucocoll:     Metallic    compounds    of .     A.    Bernard!. 

Gaz.  chim.  ital.,  1914,  44,  II.,  257-260. 
Mercuby  glvcocollate,  (NH,.CH2.CO!)2Hg  (see  Ley  and 
Kissel,  Ber.,  1899,  32,  1357).  when  dissolved  in  water  and 
treated  with  the  calculated  quantity  of  lime  water,  is 
converted  into  a  mixture  of  the  mercury  and  calcium 
compounds  of  glycocoll : 
(XH2.CH2.COi),Hg+Ca(OH)i= 


CH£.NH>  CH,.NH>C      2H  0 

™_r>  -^HS  +  CO— O  ^ 


CO— O 


The  mercury  compound  melts  with  decomposition  at 
155°  C,  is  almost  insoluble  in  cold  and  slightly  soluble  in 
hot  water,  soluble  in  hot  sodium  carbonate  solution  and 
in  cold  hydrochloric  acid  and  in  ammonia.  It  is  decom- 
posed bv'potassium  hydroxide  with  separation  of  yellow 
oxide  of  mercury.  The  calcium  compound  is  a  white 
crystalline  substance,  slightly  soluble  in  cold  and  more 
soluble  in  hot   water;    it  is  precipitated  from  aqueous 
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solution  in  an  amorphous  form  by  alcohol.  In  presence 
of  water  it  is  decomposed  by  carbon  dioxide  with  formation 
of  calcium  carbonate  and  glycocoll.  By  the  interaction 
of  powdered  mercuric  sulphate  and  an  aqueous  solution 
of  glycocoll,  a  double  salt,  (NH2.CH2.C02),Hg,HgS04,3H,0, 
is  obtained  in  white  crystals,  insoluble  in  the  ordinary 
solvents.     It  decomposes  at  102°  C. — A.  S. 

Alanine  and  glycocoll;    New  reactions  for .     Chclle. 

Bull.  Soc.  pharm.  Bordeaux,  March,  1913.     Anr.  Clam. 
Analyt.,  1914.  19,  67—68. 

About  2 — 10  mgrnis.  of  the  substance  are  dissolved  in 
4  drops  of  water,  1  c.c.  of  glacial  acetic  acid  and  0-5  c.c.  of 
5°0  sodium  nitrite  solution  are  added  and  the  nitrous 
vapours  boiled  off.  The  liquid  is  boiled  with  SO — 100 
ingrms.  of  hydrazine  sulphate  and  while  still  hot  treated 
with  2  c.c.  of  concentrated  sulphuric  acid.  After  cooling 
2  c.c.  more  of  sulphuric  acid  are  added.  Separate  portions 
tested  with  one  drop  of  a  5%  alcoholic  solution  of  the 
reagent  give  the  following  colorations  when  alanine  is 
present :  guaiacol,  red  ;  codeine,  lemon-yellow  ;  p-cresol, 
orange.  With  glycocoll,  guaiacol  gives  a  reddish  violet, 
codeine  a  violet,  and  p-cresol  a  green  coloration,  but  the 
tints  produced  with  the  last  two  reagents  are  somewhat 
transitory. — F.  Shdn. 

Phenylalanine ;     Detection    of .     Chelle.     Bull.     Soc. 

pharm.   Bordeaux,  March,   1913.     Ann.  Chim.  Analyt., 
1914,  19,  109. 

Formaldehyde  added  to  a  solution  of  phenylalanine  in 
concentrated  sulphuric  acid  gives  an  orange  coloration, 
rapidly  turning  brown.  An  alcoholic  solution  of  paralde- 
hyde added  to  a  similar  solution  causes  a  lemon-yellow 
coloration  to  develop  in  a  few  minutes,  followed  by  a 
green  fluorescence  in  about  an  hour.  One  mgrm.  of 
phenylalanine  can  be  detected  in  this  way. — F.  Shdn. 

Methylcyclopentenone  ;    Synthesis  of  a .     M.  Godchot. 

Comptes  rend.,   1914,  158,  506—508. 

A  cyclic  ketone  obtained  by  Looft  (this  J.,  1893,  919) 
from  wood  tar,  and  by  Bouveault  (Bull.  Soc.  Chim., 
1901,  25,  435)  from  wood  oils  derived  from  the  beech 
and  oak  was  accorded  by  them  the  constitution  of  a 
/^5-l-methylcyclopentene-2-one.  This  is  now  confirmed 
by  its  synthesis  from  Dieckmann's  cyclopentanedione-1.2 
(Ber.,  1897,  30,  1470),  by  the  action  of  magnesium  meth- 
iodide  with  which  it  reacts  in  the  ketone-alcohol  form 
giving  the  glycol,  I.,  b.pt.  79°— 81°  C.  at  15  mm. ; 
n'j5  =  l-4734  ;   sp.  gr.  at  16°  C,  1051. 


CH 


CH„ 


-CO 
,CH„-C(CH,)-OH 


(OH) 


CH-/ 


1-OH 


CH  =  C(CH3) 

\?H2— CO 
II. 


This  on  dehydration  yields  the  ketone,  II.,  b.pt.  157°  C, 
identical  with  the  natural  product. — G.  F.  M. 

Alcohols  ;    Critical  temperatures  of  solution,  and  hcemolytic 

properties  of .     A.  J.   J.   Vandevelde.     Bull.   Soc. 

Chim.  Belg.,  1914,  28,  149—166. 

The  physiological  haemolytic  method,  and  Crismer's 
method  of  critical  temperatures  of  solution  (this  J., 
1904.  451  and  1907,  32)  have  been  applied  to  the  distillates 
obtained  by  the  fractionation  of  commercially  pure 
methyl  and  isoamyl  alcohols,  and  whilst  the  latter  method 
was  capable  of  differentiating  between  them,  the  haemo- 
lytic process  was  not  sufficiently  sensitive  for  the  purpose. 
From  a  study  of  the  critical  temperatures  of  solution  of 
mixtures  of  methyl  or  isoamyl  alcohols  with  ethyl  alcohol, 
using  beef  suet,  or  coconut  oil  as  solutes,  the  composition 
of  mixtures  possessing  the  same  density  can  be  deter- 
mined, and  further  a  series  of  alcohols  having  the  same 
properties  as  Crismer's  "  absolute  alcohol "  (99-072%) 
can   be   prepared  from   less   concentrated   ethyl   alcohol 


by  introducing  suitable  quantities  of  isoamyl  alcohol. 
Tables  and  curves  are  given  from  which  the  composition 
of  alcoholic  solutions  whose  critical  temperatures  of 
solution  are  appreciably  raised  or  lowered  can  be  very 
accurately  determined. — G.  F.  M. 

Tar,  Guyot .     N.   Petkow.     Z.  Sffentl.  Cheni.,  19U. 

20,  232—233. 
Ordinary-  wood  tar  {Pix  liquida  pini  or  belulae)  is  heated 
on  the  water  bath  for  three  hours  with  6 — 10°o  of  sodium 
bicarbonate  and  two  to  four  times  its  weight  of  water. 
When  cold  the  mixture  is  decanted,  filtered,  perfumed 
and  treated  with  0-1%  of  codeine.  Three  samples  were 
brownish-black  and  had  the  characters  :  sp.  gr.  10224 — 
10254;  alkaline  reaction;  3176 — 415%  of  extract; 
1-44 — 1-936%  of  ash,  the  alkalinity  of  the  latter  beinu' 
equivalent  to  17-6 — 19-4  c.c.  of  N  J10  acid.  They  were 
miscible  in  all  proportions  with  water  and  evolved  carbon 
dioxide  on  acidifying.  Tar  water  prepared  from  ordinarv 
wood  tar  is  lemon-yellow  and  acid  in  reaction,  whilst 
that  prepared  from  the  Guyot  tar  is  brownish-yellow  and 
alkaline.  As  a  pharmaceutical  speciality  Guyot  tar  is 
liable  to  a  duty  of  100  fr.  per  100  kilos,  on  entry  into 
Bulgaria. — F.  Shdn. 

Silver  in  collargol  and  liquids  of  animal  origin  ;  Determina- 
tion of .     P.  W.  Danckwortt.     Arch.  Pharm.,  1914. 

252,  69—76. 

The  ash  from  about  1  grm.  of  the  colloidal  silver  is  warmed 
twice  with  5  c.c.  of  25%  nitric  acid,  and  the  solution 
transferred  to  a  100  c.c.  flask.  The  residue  of  silver 
chloride  is  dissolved  in  30  c.c.  of  10%  ammonia,  added 
to  the  acid  solution,  and  the  whole,  which  should  now 
contain  excess  of  ammonia,  is  made  up  to  the  mark. 
Standard  potassium  cyanide  solution  is  added  to  an 
aliquot  portion  with  a  little  potassium  iodide  as  indicator, 
and  the  excess  titrated  back  with  AT/10  silver  nitratt 
solution.  For  smaller  amounts,  the  ammoniacal  solution 
may  be  treated  with  hydrogen  sulphide  solution,  acidified 
with  nitric  acid  and  the  silver  determined  colorirnetricallv 

— F.  Shdn. 

Argenlum    colloidale ;     Simple    method    of    valuing 

F.  Lehmann.     Arch.  Pharm.,  1914,  252,  9—12. 

About  0-2  grm.  of  the  Argenlum  colloidale  is  mixed  wit! 
10  c.c.  of  water  and  treated  successively  with  10  c.c 
of  concentrated  sulphuric  acid  and  2  grms.  of  fineh 
powdered  potassium  permanganate  in  small  portions 
After  standing  for  15  nuns,  the  mixture  is  boiled,  cooled 
diluted  with  50  c.c.  of  water  and  excess  of  ferrous  sulphati 
added.  The  silver  is  then  titrated  with  A/10  thiocyanati 
solution. — F.  Shdn. 

Chemicals  and  drugs  in  Canada.      Oil,  Paint,  and  Dru: 
Rep.,  Oct.  19,  1914.     [T.R.] 

At  the  present  time  Canada  offers  an  excellent  market  fo 
almost  all  drugs  and  chemicals.  There  is  already  ; 
scarcity  in  many  products,  such  as  carbolic  acid,  citric 
oxalic,  tartaric,  and  salicylic  acids  and  their  salts,  glycerin 
quinol,  menthol,  morphine,  codeine,  castor  oil,  olive  oil 
potassium  chlorate  and  permanganate,  shellac,  sodiun 
benzoate,  and  santonin.  Prices  have  in  many  case 
advanced  from  200  to  900%.  The  National  Drug  am 
Chemical  Co.,  which  supplies  a  large  part  of  the  market 
depends  on  imported  goods  for  many  of  its  supplies,  an1 
will  soon  be  unable  to  meet  many  of  the  demands. 

Fixed  oite  of  the  British  Pharmacopoeia,  1914.     See  XI1 

Beer     yeast    for     industrial     and'  therapeutic    purposei 
Carlinfanti.     See  XVIII. 

Preparation    of  distilled   toater.     Basladeau.     See  XIXi 

Addendum. 
Synthetic  drugs,  etc. 

This  J.,  1914,  1028,  1.  22  from  top,  add  references  a 
follow  : — 

See  also  Coblentz,  this  J.,  1904,  93  ;    and  k»-J-,  tin 
J.,  1910,  383. 
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Sera  for  the  curt-  of  cancer 
van    Langoraau,    Tlio 
March  30,  lull. 

Up   animal  winch  is  to  supply  the  serum  (•'.;/.,  a 
rabbit)  ia  subjected  to  a  preliminary  immunising  treatmonl 
»ith  the  milk  gland  tissue  of  one  or  more  "domestic 
animals  (cows,   sheep,  or  goats),   and   after  a   few  days' 
Marval  blood  is  drawn  and  the  serum  prepared  in  the 
usual  manner. — T.  F.  B. 

antimony  compound  ami  process  of  making  same. 
A  Bertheim  and  P.  Kurrcr,  Frankfort,  Assignors  to 
Farbwerke  vonu.  Meister,  Lucius,  und  limning.  Hbeh  I 
•>u  Man.,',  Germany.  U.S.  Pat.  1,111,821,  Sept.  29, 
1914.     Hate  of  appL,  Sept.  24,  1913. 

Organic  arsenic-antimony  compounds  are  obtained  by 
with  a  strong  reducing  agent  a  mixture  of  an 
aromatic  arsinic  ucid  and  an  antimony  compound  in 
solution.  The  products  are  insoluble  in  water  but 
soluble  in  dilute  hydrochloric  acid  or  dilute  caustic  soda 
solution.  (See  also  Eng.  Pats.  17,533  and  19,778  of  1913  ; 
this  J.,  1913,  1030  ;    1914,  102.)— T.  F.  B. 

Methyl  chloride;    Process  of  manufacturing .     B.   S. 

Lacy,  Perth  Amboy,  N.J.,  Assignor  to  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.  U.S.  Pat. 
1,111,842,  Sept.  29,  1914.     Date  of  appl.,  July  7.  1913. 

Mxthane  is  mixed  with  a  larger  amount  of  chlorine  than  is 
necessary  theoretically  to  form  methyl  chloride,  and  the 
mixture  is  passed  into  a  suitably  heated  reaction  vessel 
made  of  quartz. — T.  F.  B. 

Colloidal  solutions  of  rare  metals  ;    Process  for  preparing 
.     H.  Grauert.     Ger.  Pat.  275,704,  July  22,  1913. 

Stable  colloidal  solutions  of  the  rare  metals  are  obtained 
by  reducing  solutions  of  the  metallic  salt  with  hydrazine 
hvdrate  or  other  reducing  agent  in  presence  of  serum- 
aibumin— T.  F.  B. 

Santalol  compounds  possessing  sedative  properties ;    Pre- 
paration of .     J.  D.  Riedel  A.-G.     Ger.  Pat.  275,794, 

Aug.  14,  1913. 

Thi  esters  of  santalol  with  a-bromo  derivatives  of  the 
higher  fatty  acids  (such  as  valeric  acid  or  diethylacetic 
acid)   possess  sedative  and   local   anaesthetic   properties. 

— T.  F.  B. 

Process  for   extracting  from    woods   their   soluble  contents. 
U.S.  Pat.  1,112,359.     See  XIII. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Aldehyde-  and  acetone-bisulphites  of  organic  bases  and  their 
we  as  photographic  developers.  G.  Pellizzari.  Annali 
Chim.  Appl.,  1914,  2,  129—132. 

Thi  bisulphites  of  organic  bases  such  as  are  used  as 
photographic  developers  form  addition  compounds  with 
aldehydes  and  acetone,  which  are  stable  when  dry,  readily 
soluble  in  water,  and  furnish  a  developing  bath  ready  for 
use  simply  by  treating  their  solutions  with  sodium"  car- 
bonate, which  decomposes  them  into  their  components. 
p-Aminopheuol-acetonebisulphite, 

HO.C6H4.NH2,H2S03,(CH3)2CO, 

U  obtained  by  suspending  100  grins  of  the  base  in  200  c.c. 
of  water,  passing  ir  a  current  of  sulphur  dioxide  and  adding 
gradually  50  c.c.  of  acetone.  When  the  solution  is  clear, 
a  further  20  c.c.  of  acetone  is  added.  The  compound 
separates  in  minute  glistening  crystals.  The  corresponding 
compound  of  methyl-2?-aminophenol  (metol)  is  prepared 
in  a  similar  manner. — A.  S. 


XXII.— EXPLOSIVES ;  MATCHES. 

Permissibh  niled    Slate*];      Supplemi 

list  of .     0.8.    Bureau    ol    Mines,    Octobej     1014 

IT-lt.) 

I  in    following  list  oontaii  ,,i,i,. 

explosives    tested    by    thi 
January  I  and  Au  usl   I,  191 1. 

Brand  Hanoi  v  torer. 

vtn.i  coal  powdei  No.  2    hi     actus     Powdei     Co., 

■■-,  III. 
Coal  special  Nos.  1-A  and  1-L.  F. . .     4       Keystone  National 

Pot 

poriuii 
Miiu'-ite  No.  6-D la     Burton      ; 

Pltl  burgh,  Pa. 
Miners'  Friend  Nos.  2,  S,  4, 5,  and  fl     la     \tii        Powd»i 

Wilmington,  Del. 
Vlgorite  Nos.  2, 3, 4,  and  S    4       AtLu       Powdei 

Wilmington,  Del. 


XXUI.— ANALYTICAL  PROCESSES. 

Indicator  ;    Dihydroxydibenzalacetone  (lygosine)  as  a   new 

.     A.    Ferencz.     Pharm.    Post,    1913,    521.     Ann. 

Chim.  Analyt.,  1914,  19,  232. 

Two  mols.  of  salicylic  aldehyde  and  1  mol.  of  acetori' 
condensed  in  alcoholic  solution  by  means  of  strong  caustic 
soda.  The  substance  which  separates  is  rccrystallised 
from  alcohol  and  treated  with  acid,  when  o-dihydr 
dibenzalacetone  or  lygosine  is  liberated.  A  1%  alcoholic 
solution  of  this  compound  serves  as  an  indicator.  A  few 
drops  added  to  an  acid  liquid  gives  a  faint  opalescence, 
and  with  an  alkaline  liquid  an  orange-red  colour.  The 
indicator  is  as  good  as  phenolphthaloin.  even  with 
ammonia. — J.  H.  J. 

Gas  mixtures  ;  Apparatus  for  the  analysis  of  complex . 

G.  B.  Taylor.     J.  Ind.  Eng.  them.,  1914,  6,  845—848. 

In  the  apparatus  described  (see  Fig.)  the  Hone  and 
Wheeler  method  of  absorption  (this  J.,  1908,  10)  is  com- 
bined with  the  use  of  the  ordinary  form  of  c  •  u  p  ■  i  I  i'  ■  1 


burette  (A),  an  electrically  heated,  inverted  U-tuhe.  C,  con- 
taining copper  oxide  for  the  combustion  of  hydrogen  and 
carbon  monoxide,  and  a  slow-combustion  pipette,  B,  for 
burning  hydrocarbons.  Small  quantities  of  fresh  absorbing 
reagerts  are  used  and  the  absorption  ves  -ip  into 

mercurv  in  a  wooden  trough.  F;  the  spent  reagents  are 
discharged  through  G.  In  the  analysis  of  coal  gas.  for 
example,  carbon  dioxide  is  determined  by  absorption  with 
caustic  potash,  then  "  Uluminants  "  with  fuming  sulphuric 
acid,  oxygen  with  alkaline  pyrogaUate,  carbon  monoxide 
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and  hydrogen  by  combustion  with  copper  oxide  in  the  tube, 
C,  at  about  275°  C,  and  paraffin  hydrocarbons  in  the 
usual  way  by  slow  combustion  in  B. — A.  S. 

Sulphuric  anhydride  and  chlorine  ;    Chief  cause  of  the  loss 

of by     incinerating     substances     containing     these 

constituents.      J.      O'Sulliven.      Analyst,       1914,       39, 
425—428. 

Although  chlorides  are  decomposed  and  chlorine  is  lost 
on  incinerating  substances  containing  chlorides,  the 
quantities  of  calcium,  potassium,  and  sodium  sulphates 
which  may  be  present,  are  not  appreciably  reduced. 
Magnesium  sulphate  undergoes  decomposition  on  ignition 
unless  a  carbonate  is  present ;  in  the  absence  of  a  carbonate, 
any  magnesium  sulphate  present  is  converted  entirely 
into  magnesium  oxide.  When  present  in  sufficient 
quantity  in  a  substance  containing  chlorides,  magnesium 
sulphate  may  cause  the  whole  of  the  chlorine  to  be  lost 
on  ignition. — W.  P.  S. 

Halogen  determination  in  organic  compounds.  M.  Busch 
and  H.  Stove.     Z.  angew.  Chem.,  1914,  27,  III.,  432. 

The  substance  is  dissolved  in  alcohol,  dilute  sodium 
hydroxide  solution  (containing  about  0-2  grm.  of  NaOH) 
added,  and  the  mixture  introduced,  with  1 — 2  grms.  of 
calcium  carbonate  impregnated  with  palladium  as  catalyst 
(Paal  and  Karl,  this  J.,  1913,  1089),  into  a  vessel  which  is 
filled  with  hydrogen  under  pressure  and  mechanically 
shaken.  Roduction  is  rapidly  effected,  and  when  complete, 
the  solution  is  filtered  and  halogen  estimated  in  the  usual 
way.  The  palladium  preparation  may  be  used  more  than 
once. — F.  Sodn. 

Albumin;  Colour  reaction  of with   triformoxime.     L. 

Lewin.     Med.  Klinik,  1913,  1122.     Ann.  Chim.  Analyt., 
1914,  19,  281. 

A  SOLUTION  of  010 — 0-15  grm.  of  triformoxime  in  100  grms. 
of  sulphuric  acid  gives  a  violet  colour  which  is  permanent 
with  egg  albumin,  serum  albumin,  casein,  peptone, 
papain  and  other  proteins.  At  the  point  of  contact  of 
the  two  solutions,  coagulation  occurs.  On  shaking  the 
violet  colour  spreads  into  the  liquid.  The  violet  solution 
has  an  absorption  line  X=536  up.  The  reaction  is  very 
delicate  ;  0-2%  albumin  can  be  plainly  detected.  Selenious 
acid,  arsenious  acid  and  indole  give  the  reaction.  A 
solution  of  paraformaldehyde  in  sulphuric  acid  reacts  as 
triformoxime,  but  less  satisfactorily.— J.  H.  J. 

Oxidation  of  sulphur  compounds  of  coal,  and  of  nitrogen  in 
the  bomb  calorimeter,  and  the  correction  to  be  applied  to 
the  heating  value  of  coal.     Regester.     See  IIa. 

Determination    of   zinc    in    treated    wood.     Bedford    and 
Pfanstiel.     See  IX. 

Treatment  of  bog  iron  ores  by   KjeldahVs  method  for  the 
destruction  of  organic  inatter.  Brandt.  SeeX. 

Determination  of  carbon  in  steel  by  the  direct  combustion 
method.     Brady.     See  X. 

Determination   of  vanadium   in  ferrovanadium   and   steel. 
Wilms  and  Fischbach.    See  X. 

Determination    of    phosphorus    in    srhcelite    concentrates. 
Hagmaier.     See  X. 

Changes  in  official  methods  of  analysis  of  cottonseed  products. 
See  XII. 

Specific  reaction  of  marine  animal  oils  and  of  their  product* 
of  hydrogenation.     Tortelli  and  Jaffe.   See  XII. 

Qualitative  test  for  silicates  in  soap.     Leitch.     See  XII. 

Colour  reactions  of  tanning  materials.     Bennett.     See  XV. 


Determination  of  dextrose  in  leather.     Veitch  and  Rogers, 
See  XV. 


Improved  electrical  method  of  determining  salt  in  soil.    Beam 
and  Freak.     See  XVI. 

Determination  of  soil  carbonates.     Hutchinson  and  Mac- 
Lennan.     See  XVI. 

Determination  of  the  lime  requirement  of  soils  by  means 
of  the  hydroxide  of  the  alkaline  earths.  Moulton  and 
Trowbridge.     See  XVI. 

Use  of  washers  and  coolers  with  sulphur  ovens,  and  [deter- 
mination of]  the  sulphuric  acid  content  of  the  oven  gases. 
Pellet.     See  XVII. 

Determination     of     carbohydrates.     III.     Cupric-reducing 
power  of  xylose  and  arabinose.     Daish.     See  XVII. 

Cryoscopic  method  for  the  detection  of  added  water  in  milk. 
Maclaurin.     See  XIXa. 

Detection  of  added  water  in  milk.     Leather.     See  XIXa. 

Presence    of    sulphates    in   flour.      Cripps    and    Wright. 
See  XIXa. 


Determination  of  hydrocyanic  acid  infeedi>ig  stuffs.  Furlong. 
See  XIXa. 


Preparation  of  the  hydro-strychnine  reagent  used  for  the 
colorimetric  determination  of  nitric  acid  in  vxxler.  Denigce. 
See  XIXb. 

Determination  of  the  free  and  combined  hydroxymelhyl- 
anthraquinones  in  rhubarb,  senna,  and  cascara.  Daels. 
See  XX. 

Detection  of  phenylalanine.     Chelle.     See  XX. 

New  reactions  for  alanine  and  glycocoll.     Chelle.     See  XX. 


Critical  temperatures  of  solution   and  haemolytic  properties 
of  alcohols.     Vandevelde.     See  XX. 

Simple  method  for  the  valuation  of  Argentum   colloidale. 
Lehmann.     See  XX. 

Determination  of  silver  in  collargol  and  liquids  of  animal 
origin.     Danckwortt.     See  XX. 


Patents. 


L. 


Temperature ;        Devices    for     measuring .     M 

Mellin,  London.     Eng.  Pat.  5460,  Sept.  4,  1913. 

The  movement  of  a  body  of  mercury  or  of  a  Bourdon 
tube  or  similar  device  under  the  influence  of  change  of 
temperature  is  transmitted  to  a  resistance  coil  apparatus 
interposed  in  an  electric  circuit.  The  movement  causes 
more  or  less  resistance  to  be  introduced  into  the  circuit 
and  the  consequent  variation  of  current  is  indicated  by  a 
galvanometer. — W.  H.  C. 

Carbon  dioxide  gauge.  E.  A.  Cunningham,  Philadelphia, 
Pa.  U.S.  Pat.  1,111,565,  Sept.  22,  1914;  date  of 
appl.,  Sept.  6,  1913. 
FLUE-gases  are  passed  through  a  chamber  containing  a 
reagent  for  absorbing  carbon  dioxide.  Normally  the 
velocity  of  the  gases  is  sufficiently  high  to  prevent  sub- 
stantial absorption  of  carbon  dioxide,  but  the  flow  ie 
interrupted  periodically  and  the  fall  in  pressure  due  t< 
absorption  is  indicated  by  a  manometer  and  recorded 
automatically. — A.  T.  L. 
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Organic  analysis;    Apparatus  for  ust  in  elementary . 

11.  Brach,  Vienna.     U.S.  Pat.  1,112,432,  Oct.  6,  1914. 
Dated  ippl.,  March  ">.  1914. 

i    Pat.  263,680 of  1913;   this  J.,  1913,  1035.— T.K.N. 


Trade  Report. 

Competition  icilh  Germany  an,l  Austria-Hungary. 

Tl«  Board  of  Trade  has  now  issued  a  fourth  list  of  articles 
which  inquirers  desire  (a)  to  purchase,  and  (B)  to  sell. 
It  may  be  obtained  from  the  Board  of  Trade,  Commercial 
Intelligence  Branch,  73,  Basinghall  St  ret,  London,  E.C. 
The  tirst  three  lists  are  referred  to  in  this  Journal,  1914, 
pp.  896,  945,  and  1037. 

Contraband  of  mar. 

\  Ji  pplembnt  to  the  London  Gazette,  dated  Oct.  29th, 

contains    a  Proclamation    making   the   following    articles 

I  absolute        contraband  : — Projectiles.        charges,        and 

I  cartridges    and    their    component    parts.     Powder    and 

■sives  specially  prepared  for  use  in  war.     Sulphuric 

acid.     Armour    plates.     Hematite  iron  ore  and  hematite 

ron.   Iron  pyrites.    Nickel  civ  and  nickel.   Kerrochrome 

■hromo  ore.     Unwrought  copper.     Lead,  pig,  sheet,  or 

I  pipe.     Aluminium.      Kerro-silicon.       Mineral      oils      and 

motor  spirit,  except  lubricating  oils. 

The    following    are    made    conditional    contraband : — 

stuffs.     Forage     and     feeding     stuffs     for     animals. 

Fuel,  other  than  mineral  oils.     Lubricants.     Powder  and 

explosives  not  specially  for  use  in  war.     Sulphur.     Glycerin. 

Hides,  pigskins,  and  leather. 

Exportation  of  certain  articles  prohibited  from . 

Board  of  Trade  J.,  Oct.  29,  1914. 

The  French  "Journal  Officiel "  for  the  15th  October 
contains  a  Presidential  Decree  which  prohibits  the  exporta- 
tion and  re-exportation  of  the  undermentioned  articles 
from  France  : — 

me :  acetic  acid  and  medicinal  salts  thereof ; 
carbolic  acid ;  salicylic  acid  ;  methyl  and  ethyl  alcohol  ; 
anhydrous  alumina;  aluminium;  antipyrin ;  aspirin; 
bauxite ;  bismuth  and  bismuth  salts ;  bromine  and 
bromides ;  caffeine ;  indiarubber,  balata,  gutta-percha, 
crude  or  melted  down  ;  chloral ;  chloroform  ;  chloride 
of  lime ;  scrap  iron  and  steel ;  wood  creosote ;  coal 
oreoeote ;      cresol    and    derivatives    thereof ;      hydrogen 

Cxide  ;  sulphuric  ether  ;  ferro-chrome  ;  ferro-nickel  ; 
ol ;  glycerin  :  mineral  tar ;  iodine ;  iodides ; 
iodoform  ;  iron  filings  and  forge-seales  ;  filings  and  waste 
of  copper,  tin.  zinc,  pure  or  alloyed  ;  nickel  (ore  and  metal), 
pure  or  alloyed  ;  sodium  nitrite  :  potassium,  potash  and 
potash  salts;  amidopvrine  ("  pyramidon") ;  caustic 
>oda ;     sulphonal ;     theobromine  ;     trioxymethylene. 

Exemptions  from  the  prohibition  may  be  accorded  under 
conditions  to  be  determined  bv-  the  Ministers  of  War  and 
Finance. 

Setherlands  contraband.     Times,  Nov.  2,  1914. 

The  latest  lists  of  conditional  contraband  issued  by  the 
Netherlands  Government  contain  the  following  : — On  the 
'reuch  side. — Iron,  steel,  iron  oxide,  sulphate,  and  car- 
bonate, copper,  lead,  nickel,  ferrochrome,  glycerin,  hides, 
|eather.  On  the  German  side. — Crude  copper,  block  lead, 
lead  plates,  and  lead  tubes. 

ChemicaU  and  Dyestuffs  Committee  of  the  American  Chemical 
Society.      Oil,  Paint,  and  Drug  Rep.,  Oct.  19,  1914. 

v  York  Section  of  the  American  Chemical  Society, 
on  October  9,  voted  a  committee  to  examine  into  the 
feasibility  of  expanding  the  manufacture  of  chemicals  and 
fs  in  the  United  States  and  to  report  to  the  Section 
■  November  6.  This  committee  is  composed  of  H.  A. 
Metz,  I.  F.  Stone,  J.  B.  F.  Herreshoff.  David  Jayne, 
T-  M.  Matthews,  Allen  Rogers,  with  B.  C.  Hesse,  chairman, 
the  committee  will  welcome  any  suggestions  as  to  specific 
-"hemicals  or  dyestuffs  that  should  be  made  in  America. 


Oenanl  raggcetioni  will  not  bo  useful     Specific 

tions  should  bo  accompanied  by  a  statement  of  t! 
consumption,  production,  and  ]  ..    be  sont  to 

the  I  liainnan,  B.  < '.  Hesse,  90,  William  Street,  New  York 
City. 


Books  Received. 

Glue  and  Cue  Testino.  By  S.  Kioeal,  D.Sc  (Lond.). 
Second  Edition,  revised  and  enlarged.  Scott,  Green- 
wood and  Son,  8,  Broadway,  Ludgate,  London,  K.C 
1914.     Price  10s.  6d.  net. 

Volume,  8}  by  ;">j  ins.,  containing  179  pages  of  subject 
matter,  with  14  illustrations,  and  also  au  alphabetical 
index.  The  text  is  arranged  under  the  following  headings  : 
I.  Constitution  and  properties.  11.  Raw  materials  and 
manufacture.  III.  Uses  of  glue.  IV.  Gelatin.  V.  Glue 
testing.     VI.  Commercial  aspects. 

Methods  of  Quantitative  Organic  Analysis.  By 
P.  C.  R.  Kinoscott,  D.I.C.,  A.R.C.Sc,  A.I.r,  B.80. 
(Lond.),  and  R.  S.  G.  Knioht,  D.LG,  A.R.C.80., A.LG, 
B.Sc.  (Lond.).  Longmans,  Green  4  Co.,  39,  Paternoster 
Row,  London;  Fourth  Avenue  and  30th  Street,  New 
York;  Bombay,  Calcutta,  and  Madras.  1914. 
Price  6s.  6d.  net. 

VOLUME  (8|  by  5j  ins.),  containing  276  pages  of  subject 
matter,  with  51  illustrations,  and  also  alphabetical  indexes 
of  authors'  names  and  of  subjects.  A  table  of  International 
atomic  weights,  1914,  and  a  list  of  abbreviations,  arc 
followed  by  Chapters  on  :  I.  Determination  of  molecular 
weight  by  physical  methods.  II.  Ultimate  analysis. 
III.  Estimation  of  typical  groups.  IV.  Estimation  of 
some  compounds  of  technical  importance.  References 
to  the  original  sources  of  the  methods  are  given. 

Saponi    da    Toeletta.     Del    C.    Franchi.    U.    Hoepli, 
Milan.     1915.     Price  Lire  5.50. 

Volume  (6  by  4i  ins.)  containing  467  pages  of  subject 
matter,  including  sections  on  :  Raw  materials  for  the 
manufacture  of  toilet  soaps.  Perfumes.  Essential  oils. 
Animal  perfumes.  Artificial  perfumes.  Perfumes  for 
soaps.  Colouring  soaps.  Filling  (loading)  soaps. 
Apparatus  for  the  manufacture  of  toilet  soaps.  Processes 
of  manufacture.  Lanoline  in  toilet  soaps.  Transparent 
soaps.  Soaps  for  the  hair.  Liquid  soaps.  Soap  creams 
and  powders.  Soaps  soluble  in  sea-water  and  hard  water. 
There  are  59  illustrations. 

Catalysis  rs  the  Gas  Industry.  William  Young 
Memorial  Lecture  delivered  before  the  North  British 
Association  of  Gas  Managers,  Glasgow,  Sept.  3,  1914. 
Bv  R.  Lessing,  Ph.D.,  F.C.S.  Reprinted  from  Journal 
of  Gas  Lighting.  W.  King,  1 1,  Bolt  Court,  Fleet  Street, 
London,  E.C. 

The  Chemical  Examination  of  Water,  Sewage,  Foods, 
and  other  Substances.  By  J.  E.  Purvis,  M.A.. 
and  T.  R.  Hodgson,  M.  A.  Cambridge,  at  the  University 
Press.  1914.  Price  9s.  net. 
Volume  (Si  by  5§  ins  )  containing  215  pages  of  subject 
matter,  and  an  alphabetical  index.  It  forms  one  of  the 
Cambridge  Public  Health  Series,  under  the  editorship  of 
G.  S.  Graham-Smith,  M.D..  and  J.  E.  Purvis,  M.A.  The 
text  is  subdivided  as  follows  : — I.  Water  :  sewage  ;  and 
sewage  effluents.  II.  Milk  :  cream  ;  and  condensed  milk. 
III.  Butter  ;  margarine  ;  lard  ;  dripping  ;  suet  ;  cheese  ; 
cream  cheese  ;  and  edible  oils.  IV.  Tea ;  coffee  ; 
chicory ;  cocoa.  V.  Wheat  flour ;  self-raising  flour : 
baking  powder ;  bread ;  rice ;  starches.  VI.  Pepper ; 
cayenne;  mustard;  nutmeg:  cinnamon ;  ginger.  VII. 
Cane  sugar ;  golden  syrup  and  treacle  ;  honey  ;  jam. 
VIII.  Alcoholic  beverages.  IX.  Vinegar;  lime  and  lemon 
juiee.  X.  Poisonous  metals  in  foods.  XL  Preserva- 
tives;  Disinfectants.  XII.  Air;  coal  gas  ;  other  gases. 
XIII.  Rag-flock.  Urine.  A  bibliography  is  given  on 
,    page  211. 
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The  Electrical  Conductivity   and   Ionization   Con- 
stants  of   Organic   Compounds.     By   H.    Scudder, 
R.A..   M.D..   etc.     Constable   &  Co.,   Ltd.,   10,   Orange 
Street,  Leicester  Square,  London,  W.C.     1914.     Price 
12s.  net. 
Volume  (9i  by  6J  ins.),  containing  568  pages  of  subject 
matter.     It"  is  a  bibliography  of  the  periodical  literature 
from  1889  to  1910  inclusive, "including  all  important  work 
before  1889  and  corrected  to  the  beginning  of  1913.     It 
gives  numerical  data  for  the  ionization  constants  at  all 
temperatures  at  which  they  have  been  measured ;    and 
some  numerical  data  of  the  electrical  conductivity.     The 
text  is  classified  as  follow?  : — I.  Abbreviations  of  words. 

II.  Abbreviations  of  journal  titles.     III.  Cyclic  formulae. 

III.  Tables  (compounds  arranged  alphabetically,  with  the 
ionization  constant,  some  data  of  conductivity,  and  all 
bibliographical  references  given  under  each   compound). 

IV.  Formula  index.  V.  List  of  authors  (names  arranged 
alphabetically).  VI.  Subject  list.  VII.  Journal  list. 
VIII.  Addenda. 

V  m  Xostrand's  Chemical  Annual,  1913.     A  Handbook 
of    Useful    Data   for    Analytical,    Manufacturing,    and 
Investigating,  Chemists,  and  Chemical  Students.    Third 
Issue.     Revised   with   addition   of    new   tables   and   a 
section  on  Stoichiometrv.     Edited  by  John  C.  Olsen, 
M  A  .  Ph.D..  Prof,  of  Analytical  Chemistry,  Polytechnic 
institute.      Brooklyn.       Assistant      Editor,      Alfred 
Melhado,    Brooklyn,    N.Y.     Constable    &    Co.,    Ltd., 
10,    Orange   Street,   Leicester   Square,   London,    W.C. 
1914.     Price  12s.  6d. 
Volume   (8   by   5   ins.),   containing  frontispiece   (Henri 
Moissan),  663  pages  of  subject  matter,  and  an  alphabetical 
index.     The  text  is  subdivided  as  follows  :— I.  General 
contents.     II.  Calculation   of   volumetric   analyses.     III. 
Calculation  of  gas  analyses.     IV.  Physical  constants  of 
chemical    compounds.     V.  Specific    gravity    tables.     VI. 
Alcohol  tables  of  the  Bureau  of  Standards.      \  II.  Equiva- 
lents of  Weights  and  Measures.     VIII.  Thermochemistry. 
IX.  Stoichiometrv.     X.  New    Books.     List  of  the   more 
important  ones,   published  since   July,   1909.     American 
and  English  books.     Foreign  books,  mostly  German. 

Nutrition-  A  Guide  to  Food  and  Dieting.  By  Chas. 
E  Sohx.  Henry  Kimpton,  263,  High  Holborn,  London, 
W.C.  1914.  Price  3s.  6d.  net.  Also  40  and  42, 
University  Avenue,  Glasgow. 
Volume  (7£  by  5  ins.),  containing  246  pages  of  subject 
matter,  seven  illustrations,  and  an  alphabetical  index. 
The  text  is  classified  as  follows  :— I.  General  principles. 
II  Human  bodv  structurally  regarded,  chiefly  with 
respect  to  the  "digestive  system.  III.  Human  body, 
chemically  considered.  IV.  Classification  of  the  con- 
stituents "of  foods.  V.  Digestion;  assimilation;  meta- 
bolism; respiration.  VI.  The  body  requirements.  \  II. 
Infant  feeding.  Proprietary  infant  foods.  \  III.  -"eats 
&c  IX  Dairy  produce,  eggs,  &c.  X.  Bread  and 
cereals  generally.  XL  Peas,  beans,  and  other  leguminous 
foods  XII.  Starchy  seeds,  nuts,  roots,  &c.  XIII.  Oily 
seeds  nuts,  &c.  XIV.  Fresh  roots,  &c.  Fruits,  green 
vegetables,  mushrooms,  algae,  &c.  XVI.  Sugars,  jams, 
confectionery,  pastry,  &c.  XVII.  Food  adjuncts,  drinks, 
condiments."    XVIII.  Cooking.     XIX.     Seasons  for  foods. 

The  Purification  of  Gas  by  Heat.  A  Century's 
Progress  and  its  Lessons.  Lecture  delivered  by 
Chari.es  Carpenter,  D.Sc.  M.Inst.C.E.,  before  the 
Institution  of  Gas  Engineers  at  Liverpool,  June  17th, 
1914.  South  Metropolitan  Gas  Company,  709,  Old 
Kent  Road,  London,  S.E.     1914. 

Volume  (8}  by  5j  ins.),  with  49  pages  of  subject  matter, 

with  7  illustrations. 

Thirty-Eighth    Annual    Report    of    His    Majesty's 

Inspectors  of  Explosives  ;  being  their  Annual  Report 

for    the    year    1913.     [Cd.    7650.]     Wyman    &    Sons, 

Fetter  Lane,  E.C.     Price  5§d. 

This  report  deals  with  the  work  of  H.M.  Inspectors  of 

Explosives  under  the  Explosives  Act  of  1875  in  connection 


with  the  manufacture,  storage,  packing  and  conveyance, 
and  importation,  etc.  of  explosives.  The  appendices  to  the 
Report  include  inter  alia  a  list  of  explosives  authorised  for 
manufacture  or  importation,  and  details  of  the  importation 
of  explosives  during  1913. 

Bulletin    of    the    Imperial    Institute.     Vol.     XII. 
No.  3.     July-September,  1914.     Price  2s.  6d. 

This  issue  of  the  Bulletin  contains  the  results  of  investiga- 
tions in  connection  with  the  quality  of  rubber  from  various 
sources,  the  economic  products  of  the  Zanzibar  Protectorate. 
Sudan  wheat,  Burma  pulse,  and  timbers  from  various 
countries.  Information  is  also  given  respecting  the 
utilisation  of  fish  and  marine  animals  as  fertilisers,  the 
tin  resources  of  Australia,  South  Africa  and  Nigeria,  the 
trade  in  palm  kernels,  etc. 


New  Books. 


[The  Roman  numerals  in  thick  type  refer  to  the  similar  classinct- 
tion  of  abstracts  under  "Journal  and  Patent  Literature"  ud 
in  the  "List  of  Patent  Applications." 

Dougherty,  R.  L.  :  Hydraulic  turbines  ;  with  a  chapter 
on    centrifugal    pumps.     2nd    ed.,    rev.     and    enl. 
N.Y..  McGraw-Hill.     190  p.  il.  8vo.     1914.     $2. 

Hincltley,  J  W.  :  Chemical  Engineering ;  Notes  on 
Grinding.  Sifting.  Separating,  and  Transporting  Solids. 
Reprinted  from  "'  The  Chemical  World."  Cr.  8vo,  pp. 
112.     Churchill,  London.     1914.     Net  2s.  6d. 

liens,    E.    M.  :     Pumping   by   compressed   air.     N.Y., 
Wiley,  C.     6  x  244  p.     Figs.     8vo.     1914.     $3. 
TTi     Petroleum  Year  Book,  The,   1914.      Compiled  and 
"rt-       arranged    by    S.    H.    North.     Cr.    8vo,    pp.102. 
Wilkinson,  London.      1914.     Net  5s. 

Y     Beyschlag,    F.,    and    Others :      The   Deposits   of   the 
"        Useful  Minerals  and  Rocks,  their  origin,   form  and 
content.     Vol.    1.     8vo,    pp.    542.     Macmillan,    London. 
1914.     Net  18s. 

Eckel,  E.  C.  :  Iron  ores  ;  their  occurrence,  valuation 
and  control.  N.Y.,  McGraw-Hill.  427  pp.,  il.  8vo. 
1914.     S4. 

Mineral  Industry  :  Vol.  22  (1913) ;  ed.  by  G.  A.  Roush. 
N.V..  McGraw-Hill.     1000  p.     Svo.     1914.     $10. 

Wet  '.  W.  H.  :  The  Copper  Handbook  ;  a  Manual  of 
the  Copper  Mining  Industry  of  the  World.  Vol.  XI. 
8vo,  pp.  1455.     W.  Wesley,  London.     1914.     Net  20s. 

Jonex,  E.  H.  :  Smelter  construction  costs.  N.Y., 
McGraw-Hill.  152  p.,  il.  8vo.  1914.  $2. 
YTT  Ellis,  C.  :  The  hydrogenation  of  oils;  catalyzers 
*  and  catalysis  and  the  generation  of  hydrogen. 
145  illustrations.  N.Y.,  Van  Nostrand.  c.  il.  figs.  tabs. 
O.     1914.     $4. 

XIXB  Whipple,  G.  Ch.  :  The  Microscopy  of  Drinking 
*  Water.  Third  ed.,  re-written  and  enlarged, 
with  colored  plates.  409  pages,  6  X  9,  74  figures,  6  full 
page  plates  in  the  text  and  19  plates  of  organisms  in 
colors.     Cloth.     1914.     Net  $4. 

YY  JT  J     Blasdule,    W.   C.  :     Principles   of    quantitative 
*       analysis  ;    an  introductory  course.     70  illus- 
trations.    N.Y.,  Van  Nostrand.   c.   10  X  394  p.   D.  l'JU. 
Net  82.50. 

VY1 V     Blanchard.  A.  A.,  and  Fk.  B.  Wade :     Founda- 
A  '       tions  of  Chemistry.     N.  Y.,  Am.  Book   Co. 

C.     446  p.  il.  figs.     D.     1914.  "  $1.25. 

Gattermann,  L.  :  The  Practical  Methods  of  Organic 
Chemistry.  3rd  ed.  Cr.  8vo.,  pp.  418.  MacmiUan, 
London."  1914.     Net  7s.  6d. 

North,  H.  B.  :  Laboratory  experiments  in.  general 
chemistry ;  37  illustrations,  2nd  ed.,  rev.  N.Y.,  Van 
Nostrand.  c.  '13,  '14.  5  X  205  p.  figs.  tabs.  D.  1914. 
X. it   81. 

•Compiled  by  H.  Grevel  and  Co..  33,  King  Street.  Cottot 
Garden,  London.  W.C,  from  whom  all  the  works  in  the  prweoio* 
list  can  be  obtained. 
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OtTicial  Notices. 


APPOINTMENT    OF    NEW    EDITOR. 

mncil  of   :'  of  Chemical   Industry   has 

i  Mr.  Tom  F.  Burton.  B.Sc.,  of  63,  Melbnrj 

S.W..  -     ietv's 


Journal  in  p 

Mr.  Barton  will  tak.-  up  I, 


BOARD  OF    1  I:  \l'l     Bl  1.1. 1  I 
Alt-  i  .,,   i|,i, 

o  the  Hull' 
indu-  ntly  been  issued  b\ 

of  Trade. 


Journal  and  Patent  Literature. 

-  may  be  obtained  by  post  by  remitting  as  follows: — 
aaiuA — Srf.  each,  to  the  Comptroller  vi  the  Patent  Office,    W     Temple  Pranks,    Raq.,  S 

I.i ' !  i 

retary  of  the  Society. 
MkA. —  1   fr.   03   c.   each, 

-  (8e.);    Patent!  from  L908  to  date,  L'lmprimeri    \  87,  Rue  VI 


I.-GENERAL  PLANT;    MACHINERY. 

S      irfijir .     F.    I>.    Harger.     Amer. 

-    II.  view.    1014.  28,  301  -302.      .1.    lust.   Rrew.. 
2   .  "n30. 

'  Minimise  waste  of  the  heating  power  of  the  fuel 

.hie  I.)  continuous  records  of  the  temperature  of  the  Hue 

i  of  their  content   of  carbon  dioxide  should    be 

The   temperature   should   be   the   lowest    poe 

d  draught.     An  average  of  more  than   7°,,  CO. 

rarely  attained  without  the    constant 

-  of  a  carbon  dioxide  indicator.     Carbon  dioxide  indi- 

tor»  aro   inex|)ensive  to   maintain  (about   oO  cents,  or 

month),   their   life  is  long,  and  they  give  trust 

The  chief  factor  affecting  the  percentage 

i   dioxide   in   the   flue  gases,   is   the   air  supply. 

ss  of  air  over  that  theoretically  required  for  the 

mplete  combustion  of  the  fuel  should  be  kept  as  1 

subk .     A  draught    gauge   should   be   used,   especially 

:  with  forced  draught.     The  thickness  of  the 

■bed.  and  the  intervals  between  tiring,  especially  with 

d  boilers,  also  exert  an  influence.     The  thickness 

the  tire-bed  may  vary  with  the   draught  available,  the 

lired  of  the  boiler,  and  the  class  of  fuol  used,   but 

general  it  should  be  as  even  as  possible  and  free  from 

which    large    volumes    of    air    can    enter. 

nidations  of  soot  in  the  tubes  diminish  the  draught. 

1  reduce  the  conductivity  of  the  boiler  plates  :    a  layer 

.  in.  thick  will  reduce  the  conductivity  by  about 

Tablf.  t. 

\*ning   the    percentage    losses    of   coal    corresponding    to 
\triom  pcreent'iges  of  carbon  dioxide  in  the  flue  gat ■■ -. 
'or   different  flue    gas    temperature*.     The    air    entering 
■  imed  to  be  at  60°  F.  (15-5°  C). 


Temperature  of  flue 

- 

OXidc, 

■nt. 

•■       ' 

30U:  P. 

420s  F. 

540*  F. 

149-  C. 

215 

_-_-  i 

4 

39-40 

5900 

78  - 

82-00 

48-00 

61-0 

6 

_ 

1 

; 

i 

450 

- 

19-70 

29-50 

39-4 

17-52 

2    28 

35-0 

15-77 

- 

31-5 

11 

21  :-<< 

12 

IS-U 

19-70 

13 

12-10 

- 

14 

. 

16-90 

22  5 

15-70 

21  -0 

-J.  H.  L. 

• 

Boiler-  :      s  on    of .     A.     Qeinzelmann. 

Der  Klein-  u.  Mittelbrauer,  1011.  238.     rhcm.-Techn. 
Rep..   1014.  38,  376. 

The  feed-water  was 

"illy  3-5  degrees  (German),  the  temporary  hard: 
only  1  degree.      It  contained  :!  grin.-.  SiO,  and  3  grn  - 
nitrates  per  100,000.     Chlorides  small 

amount.     Boilers   were   worked   at   about    4   atmospl  i 
pressure    for    many    years    without    trouble,    but    when 
they  [era  working  at  10  to  12  at>: 

pheres.     considej  n     was     produced. 

-  months  a  hard  crust.  6  mm.  thick,  had  formed,  and 
water  blown  off  was  found  id.     The  crust 

contained  80    ,  Fe,Os  and  6'  .,  of  alkali  silicates.     On  tie- 
surface   was  a   layer.   1   mm.   thick,  of  calcium  sulphate. 
The  action  was  due  to  the  decomposition  under  pi 
the  chlorides  and  nitrates  by  the  silicic  acid.     The  liber, 
mineral  acids  attacked  the  iron,  and  the  resulting   - 
becoming  hydrolysed,  a  : 

look  place.     The  trouble  was  overcome  by  adding  sufficient 
sodium  hvdroxide  to  the  feed  water  to  keep  the  water 
in  the  boilers  alkaline  to  phenol phthalein.      This 
tietween  silicic  acid  and  nitrates  in  boilers  is  consid, 
to  occur  onlv  at  a   pressure   of  nearly  10  atmosple 

— T.  St. 

Lubrication   with  oils  and  icith  colloidal  graphite,     C    V. 

Mabery.     J.    Ind.   Eng.   Chun.,   1013,  5,   717 
<    >>IFAKATIVE  tests  were  made  under  varying  conditions 
in  a  Carpenter's  machine  (this  J.,  1910,  'W4)  fitted  with  hard 
Rabbitt  metal  bearings,  run  at  a  speed  of  450  revojut 
per  min..  and  at  a  pressure  of  2001b.  persq.  in.     When  the 
beariQge  lubricated    with    one    of     the    best    ni"tor 

lubricants    -  ■'!>'>' 

then  stopped,   the  oil  film   broke  in   17    nuns.,  whi  - 
when  the  oil  contained  0-35%  of  co  iphite,   an 

mely  low  and  even  coefficient  of  friction  continued 
unchanged  for  .3  hours  after  lubrication  was  stopped.  I  >il 
.  onkaining  respectiyely,  0-1%  and  0-5%  colloidal  graphite 
didn      -        -  -isfactorv  results.     When  01  .ed, 

a  suitable  Burface  could  be  maintained  with  a   sm 
proportion  of  graphite  in  the  oil  or  a  reduced  quantity 
at  oil  containing  the  norm  irn0  lu0™- 

cating  effect   was  obtained  by  the  use  of   1    Kith    of 
quantity  of  oil  required  in  the  absence  of  colloidal 
In  one  experiment  tl  L['-v 

10  hours  without  the  addition  of  fresh  lubricant, 
property  of  colloidal  .  rttributedl 

the  metallic  surfaces  to  form  a  "  graphoid  surface  in 
contradistinction  to  the  film  formed  by  oU.  In  all 
cases  the  temperature  increased  with  the  d 

-  up  to  a  constant  value  not  exceeding  Do    I.    18 
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In  general,  the  lower  the  friction  coefficient,  the  lower 
the  temperature.  The  advantages  of  the  use  of  colloidal 
graphite  for  motor  car  engines  are  that  it  forms  a  graphoid 
surface  on  the  bearings,  which  wears  indefinitely,  that  it 
eliminates  any  chance  of  heating  through  irregular  supply 
of  the  lubricant,  and  that  it  affords  greater  protection 
than  an  oil-film  against  sudden  variations  of  strain  on  the 
bearings. — C.  A.  M. 

Explosibility  of  mixtures  of  air  and  ammonia  (Refrigerators). 
Schlumberger  and  Piotrowski.     See  VII. 

Patents. 

Discharging  compressed  gases  from  storage  vessels.     J.   B. 
Spurge,  London.     Eng.  Pat,  22,032,  Sept.  30,   1913. 

To  obtain  a  more  regular  flow  from  a  cylinder  of  compressed 
or  liquefied  gas  a  heating  coil  is  interposed  between  the 
cylinder  and  the  expansion  valve,  and  to  keep  back  partic'es 
of  liquid  an  intermediate  vessel  is  interposed  between  the 
cylinder  and  the  heating  coil. — W.  H.  C. 

Heating    and    cooling   fluids;     Apparatus   for .     W. 

Adams,  Manchester.     Eng.  Pat,  27,499,  Nov.  29,  1913. 

A  docble  coil  is  placed  in  a  casing,  V,  and  surrounded 
with  non-conducting  packing.     The  liquid  to  be  heated 


(or  cooled)  enters  through  the  branch,  D,  passes  through 
the  annular  space,  C,  between  the  pipes,  to  the  globular 


expansion,  ^,  and  is  discharged  through  a  late  ral  branc 
not  shown.  The  heating  (or  cooling)  agent  ente 
through  the  branch,  E,  passes  through  the  inner  pi  pe, 
and  is  discharged  through  a  branch  which  passes  fr  on  X 
lower  end,  G,  through  the  side  or  bottom  of  the  caain 
The  flow  of  liquid  and  heating  (or  cooling)  agent  is  re  gulati 
by  the  two  plug-cocks,  K,  L,  coupled  together  and  o  perMi 
by  the  handle,  .If.  Two  pin- valves,  A,  0,  are  providi 
to  adjust  independently  the  quantity  of  liquid  flowii 
through  each  of  the  plug-cocks. — W.  H.  C. 

Briquciting-machines.     C.      Korte,      Leeds.     Eng.      P? 
22,277,  Oct.  3,  1913. 

The  briquetting  press  is  operated  mechanically  by  a  syste 
of  lever  devices  so  arranged  that  when  the  desired  pressu 
has  been  attained,  the  action  of  the  levers,  etc.,  is  ant 
matieally  stopped  and  reversed. — TV.  H.  C. 

Steam  boilers,  surface  condensers  and  the  like  ;    Means  I 

preventing  formation    of   hard    scale    in  and  ] 

removing  such  scale.     G.  C.  Jones,  London.     Eng.  Pi 
22.767,  Oct.  9,  1913. 

Is  using  the  process  described  in  Eng.  Pat.  19.637 
1911,  in  which  a  current  of  electricity  is  passed  betwe 
insulated  anodes  immersed  in  the  water  in  the  boil 
and  that  portion  of  the  boiler  which  is  in  contact  with  t 
water,  the  prevention  of  scale  is  only  effective  when  t 
amount  of  alkali  chloride  present  in  the  water  is  cquivali- 
to  the  amount  of  calcium  sulphate  present.  The  cla 
is  for  adding  a  quantity  not  exceeding  1%  of  alkali  chlori 
to  the  water.— W.  H.  C. 

Steam  boilers  ;   Prevention  of  pitting  and  corrosion  in  — 
C.  Haythorpe,  London.     Eng.  Pat.  25,893,  Nov.  12, 19 

Graphite  plugs  are  inserted  into  the  carbon  plates 
compound  zinc-carbon  elements  which  are  in  meta 
connection  with  the  boiler  shell  below  the  water  lu 
A  fine  deposit  of  graphite  is  formed  on  the  boiler  pla 
that  come  in  contact  with  the  heated  water. — W.  H.  C. 

Cooling  air  or  uater  ;    Apparatus  for .     Heenan  a 

Froude,  Ltd..  and  W.  Wheal,  Manchester.     Eng.  P 
4369,  Feb.  20,  1914. 

In  rotarv  cooling  apparatus  such  as  is  described  in  E 
Pats.  6452,  20,880  and  28,656  of  1909  and  11,183  of  1? 
(this  J.,  1910,  9,  1145,  1446),  baffle-plates  or  grids  i 
placed  in  the  air-outlet  channel.  The  air  impinges  agai: 
these  and  suspended  particles  of  water  are  deposited 

— W.  H.  C 

Still.     ,T.   A.   UUman,   New  York.     U.S.   Pat.   1,113,5 
Oct,  13,  1914  ;    date  of  appl.,  Dec.  23,  1913. 

The  side  of  the  still  is  formed  with  a  flange,  10,  project: 
inwards   and   having   on   its   upper  surface   a.  groove. 


into  which  the  flange,  6,  of  the  still  bottom,  fite.  T> 
joint  is  made  tight  bv  means  of  angle  pieces  and  bo  . 
13.— \Y.  H.  C. 
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hefrigerating  apparatus  ,   ( ',)«,/,  nsi  >  •  f<*r  ammonia  gas . 

i    Dwyi  r.   Montelair,  N.J.,   U.S.A.     Eng.   Pat.  2 
-    1913.     Under  Int.  Oonv.,  Doo.  30,  1912. 

of  "  trombone "  coils  disposed  vcrtioally  .tu.l 
connected  above  and  below  with  suitable  headers,  are 
arranged  in  a  horizontal  Berics,  the  bottom  header  of  one 
group  being  connocted  with  the  top  header  "f  the  next, 
The  Dumber  "f  coils  in  each  group  and  honoe  the  oon 
■  leasing  oapacity  in  decreased  from  I  In-  inlet  to  the  outlet 
,  i  th,  aeries.     \V.  11.  C. 

Still*  for  the  dissociation   *>f  chemical  solutions  by   heat  . 

Continuous .     R.  Fabry,  Sheffield.      Eng.  Pat.  337, 

Jan.  6,  1914. 

Thi  solution  to  bo  dissociated,  e.g.  crude  ammoniacal 
liquor,  sodium  bicarbonate  solution,  etc.,  passes  from 
the  tank,  21,  in  regulated  quantity,  through  the  eoek,  22, 


nd  the  pipe,  25,  into  the  upper  portion  of  the  dephleg. 
nator,  A,  where  it  serves  to  cool  and  condense  the  water 
apour  accompanying  the  dissociated  gases.  Another 
egulated  portion  of  the  cold  liquid  is  fed  through  the 
ock,  26,  and  pipe,  27,  into  the  bottom  of  the  tubular 
rcheater,  D,  through  the  opening,  8 ;  rises  through  the 
ubes,  X,  and  mixes  in  the  chamber,  V,  with  the  liquor 
lowing  down  the  dephlegmator,  A.  The  hot  mixed 
iquid  then  overflows  by  the  pipe,  U,  into  the  dissociator,  B, 
lown  which  it  flows  to  the  tubular  superheater,  C,  where 
: _is  heated  by  steam  introduced  through  the  pipe,  1. 
Tie  liquor  is   completely   dissociated   in   the    vessel,    B, 

d  the  spent  residue  rises  through  the  pipe,  T,  flows 
'iwn  tie  pipes,  Z,  of  the  preheater,  D,  parting  with  its  heat 

1  the  incoming  liquor,  and  is  discharged  through  the  pipe, 
•    By  suitably  apportioning  the  flow  of  liquor  between 

e  two  directions  a  nearly  pure  and  dry  gas  is  discharged 

rough  .1,  and  the  liquid  is  at  the  same  time  completely 
issociated  with  a  minimum  amount  of  steam. — W.  H.  C. 


Ihsttlluu,   apparatus.     A.    <:.    (Yaterhouae,    Atttanx    to 
Ail.m  Still   Wig,  Co  .   V  h    5  ork      I    8.   Pai     l.l  l.V.21. 
(let.  13,  i!ti  I  ;  arte  ol  appl  ,  Ocl   31,  1910. 
Trasupph  of  liquid  to  i    till]        filiated  by  a  valve  which 
is  operated  by  means  ol  a  thermal  (thermo- 

stat) plaoed  in  the  still.     U.  H.  c, 

infiujnl   machim    actuated   by   fluid  pressure,     A.    P, 

"""Sl '■•  Glasgow.     Eng.  Pat.  12,606,  May  21, 

The   supply    of    motive    fluid    i  I    l,v    a    spring- 

controlled  ralve  operated  by  means  ol  torera  by  the  action 

of  a  governor  mounted  on  the  Bpindle  of  tl„-  ha 

U.  II.  C. 

Separating  liquid  from  solid  matter;     Apparatus  for . 

H.   c.   (oil, urn,    Victor,   Colo.     D.8.    Pat,     1,112,119, 
Sept.  29,  1914;   date  of  appl.,  July  23,  1918. 
A    horizontal   screw    conveyor    working    in    the    trough- 
shaped  bottom  of  a  containing  vessel  forces  the  materia] 

against  an  abutment  or  projection  and  I  hence  nil  o  an  out  I,  t 
pipe  placed  in  line  with  the  axis  of  the  screw.     U    ll   C. 

Dehydrating  apparatus.  I.  s.  Joseph,  Rahway,  N.J 
O.S.  Pat.  1,112,454,  Oct  6,  191  I;  date  of  appl.,  Jan.  14, 

1914. 

The  materials  to  be  dehydrated  are  carried  by  Hat  irncks, 
running  on  rails,  through  a  shallow  dehydrating  chamber 
constructed  parallel  with  and  above  "the  longitudinal 
combustion  chamber  of  a  glass  furnace,  and  heated  by 
radiation  from  the  roof  thereof.— W.  II.  C. 

Qas-deaiceation.  J.  F.  M.  Patitz,  .Milwaukee,  Win., 
Assignor  to  Allis-Chalmers  Manufacturing  Co.  U.S. 
Pat.  1,113,682.  Oct.  13,  1914  ;  date  of  appl.,  Dec.  21, 
1908. 

Tiirc  gas  is  successively  compressed,  cooled  and  expanded, 
and  the  condensed  moisture  removed.  The  dried  gas  is 
then  again  compressed. — \V.  H.  C 

Dust  from  exhaust  gasrs  ;    Apparatus  for  removing . 

F.     Valeur,     Gmunden.     Austria-Hungary.     U.S.     Pat. 

1,113,848,  Oct.  13,  1914;  date  of  appl.,  April  10,  1914. 
The  gases  are  passed  through  a  flue  which  enters 
tangent ially  into  the  base  of  the  chimney.  Screens  are 
fixed  across  the  flue  at  intervals  and  the  cross-section 
of  the  flue  is  contracted  at  these  points  to  cau«e  a 
momentary  compression  and  reduction  of  velocity  to  allow 
the  dust  particles  to  deposit. — W.  H.  C. 

Filter-press.  A.  Burger,  New  Brighton,  N.Y.  U.S.  Pat. 
1,112,674,  Oct.  6,  1914;    date  of  appl.,  April  8,  1911. 

The  outlet  cocks  of  the  chambers  of  the  filter-press  are 
provided  with  pneumatic  opening  and  closing  devices 
and  are  connected  by  flexible  pipes  with  an  apparatus 
for  producing  suction  or  pressure.  The  pressure  or  suction 
causes  a  piston  in  the  pneumatic  device  to  move  in  one 
direction  or  the  other  and  in  doing  so  to  open  or  close  the 
cock.  All  the  cocks  are  connected  together  so  that  they 
can  be  opened  or  closed  simultaneously. — \V.  H.  C. 

Distribution    of   liquids;     Apparatus  for    the    ercn . 

A.  Jonas,  Leverkusen,  Assignor  to  Farbenfahr.   vorm. 

F.    Bayer    und    Co.,    Elberfeld,    Germanv.     U.S.    Pat. 

1,113,643,  Oct.  13,  1914.     Date  of  appl.,  Dec.  28,  1910. 
See  Fr.  Pat.  421,952  of  1910;  this  J.,  1911,  526.— T.  F.  B. 
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Carbon  monoxide  in  mine  air  ;    Methods  of  determination 

ami  a  suggested  method  of  removing  it  from  air.  J.  Hargcr. 

Trans.    Inst.    Min.    Eng.,    1914,   533.     J.    Chem.,    Met. 

and  Min.  Soc,  S.  Africa.  1914,  15,  59—60. 

The  determination  is  based  on  the  reaction  IjOj-r  ■'  1 1 

5CO.+I,.     The  sample  is  collected  and  measured  in  the 

metal    cylinder   of   an   apparatus    resembling    a   garden- 

svringe,    the    piston-rod   of   which  is  graduated   to   show 
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]ni\ outages  of  carbon  monoxide.  It  is  passed  successively 
through  a  solution  of  bromine,  over  solid  alkali  hydroxide, 
over  iodine  pentoxide  (contained  in  a  coil  of  glass  or  silica 
maintained  at  about  170c  C.  in  the  upper  part  of  a  special 
safety  lamp)  and  (a)  through  a  standard  solution  of 
arsenious  acid  containing  sodium  bicarbonate  and  starch, 
until  the  latter  attain--  a  blue  colour,  or  (b)  over  metallic 
copper  (to  absorb  iodine),  through  a  standard  solution 
of  alkali  hydroxide,  and  through  water  containing  phenol- 
phthalein  tinted  by  a  trace  of  baryta,  until  the  colour 
of  the  last  solution  is  discharged.  The  volume  of  the 
cylinder  and  the  quantity  of  standard  arsenious  acid 
or  alkali  hydroxide  are  adjusted  so  that  no  indication 
is  obtained  unless  the  air  contains  more  than  001°,,  CO  ; 
while  a  dangerous  percentage  of  the  latter  is  indicated 
within  a  minute.  Carbon  monoxide  in  air  is  converted 
into  dioxide,  at  ordinary  temperature,  by  contact  with 
finely  divided  platinum  or  palladium  ;  and  the  use  of  these 
or  similar  catalvsts  is  suggested  as  the  basis  for  a  respirator. 

— W.  E.  F.  P. 

damp;     Electric"!    detection    of .  -  G.    J.    Ralph. 

Times  Eng.  Suppl.,  Oct.  30.  1914,  137. 

A  portable  apparatus  is  described  for  detecting  firedamp, 
and  comprises  a  Wheatstone  bridge,  of  which  two  of  the 
arms  are  heated  platinum  wires,  one  being  in  a  closed 
space  and  the  other  exposed  to  the  atmosphere.  In  the 
presence  of  firedamp,  the  resistance  of  the  exposed  arm 
varies.  The  apparatus  can  be  used  with  a  separate 
batterv  or  in  conjunction  with  a  miner's  electric  lamp. 

—A.  T.  L. 

Coal:    The  composition  of .      Pail  II.      D.  T.  Jones 

and  R.  V.  Wheeler.  Chem.  Soc.  Trans..  1014.  105, 
2562—2565.  (See  also  this  J.,  1914.  192.) 
The  products  obtained  in  the  destructive  distillation  of 
bituminous  coal  in  a  vacuum  at  not  above  350°  C.  were 
examined.  The  occurrence  of  aromatic  hydrocarbons 
in  the  oils  which  were  obtained  cannot  be  reconciled 
with  the  theory  which  assumes  a  breaking  off  of  hydrogen 
from  hydrogenated  aromatic  nuclei,  since  this  reaction 
does  not  take  place  much  below  400°  C.  An  alternative 
theory  according  to  which  complex  hydrogenated  groups 
are  broken  down  into  a  paraffin  and  naphthalene  deriva- 
tives, as  shown  in  the  equation  : — 
CH   CH 


+  RH 


CH  CH 

was  supported  by  the  results  of  the  experiments.  The 
neutral  oils  which  were  obtained  in  the  distillate  were 
found  to  consist  of  mixtures  of  naphthenes.  olefines, 
and  liquid  paraffins,  such  as  are  obtained  by  distillation 
at  higher  temperatures. — J.  N.  P. 

Briquettes  :    Rhenish  lignite in  domestic  and  inilii.it/inl 

use.  W.  Oellerich.  Braunkohle,  1913,  11,  649—655, 
665— 671,  733—740.  750—755.  C'hem.-Techn.  Rep., 
1914,  38,  193. 
Lh.nite  in  briquettes  is  found  to  be  as  effective  as  an  equal 
weight  of  coal,  in  spite  of  its  lower  calorific  value,  and 
gives  a  producer  gas  better  than  that  from  coal,  since 
it  contains  more  carbon  monoxide  and  hydrocarbons, 
and  less  nitrogen. — ().  E.  M. 

Bit"  '■  of  Estland ;   Composition  of  the and 

their  decomposition  products.  Fokin.  Gorny  Journ. 
(Russ.  Mining  J.),  1913,  117.  Chem.  Techn.  Rep., 
1914,  38,  391. 
The  bright  yellow  organic  matter  of  the  bituminous 
rocks  of  Estland  cannot  be  extracted  by  organic 
solvents.  It  is  obtained  by  leaching  out  the 
mineral  constituents  with  different  reagents,  anil  con- 
tained: H  8-31—902.  C  72-37—72-82,  N  0-56—0-68. 
O  l4.]_]6-24,  and  S  1-6— 1-92%;  sp.  gr.  114.  The 
material  is  slightly  hygroscopic,  and  on  dry  distillation, 


CH   C      CHR 

I        I        I 
CH   C      I  II. 


yields  up  to  80%  of  gas  and  oil  and  20%  carbon.  Tin 
oil  distillate,  amounting  to  about  60%.  is  readily  soluble 
sp.  gr.  0-920 — 0-945,  coefficient  of  expansion  0-00061 
in  benzene,  but  only  slightly  in  petroleum  spirit  (benzin] 
It  has  the  viscositv  7-15  :  and  contains  :  C  80-1 — 81-8T 
H  8-71— 10-50,  O  '7-25— S-71,  S  0-29—0-40%.  Repeats 
distillation  up  to  I50=  C.  gives  7-6%  petroleum  spirit 
The  residues   arc  only  suitable  for  fuel. — J.  N.  P. 

Vaseline  oil  for   internal   use.     A.    Vicario.    J.    Pharni 
Chim.,  1914,  9,  149—154. 

Vaseline  oil  or  liquid  paraffin  is  obtained  from  petroleur 
oils  poor  in  vaseline,  and  is  expressed  in  the  process  o 
preparing  solid  paraffin.  As  required  by  the  Frencl 
Codex  it  should  be  of  Caucasian  origin  and  consist  0 
hvdrocarbons  of  the  series  CuH2n.  By  comparison  of  thi 
rate  of  flow  through  a  fine  tube  at  the  ordinary  temperatui 
it  should  have  a  viscosity  8 — 19  times  greater  than  tint 
of  water.  The  sp.  gr.  varies  between  0-840  and  0-89I 
Acids  and  fatty  bodies  should  be  absent.  American  oil 
which  arc  less  pure  and  limpid  than  the  Russian  oils  hav 
a  sp.  gr.  of  0-870 — 0-945,  and  give  a  yellow  to  a  blac! 
coloration  when  shaken  with  concentrated  sulphuric  acid 
a  though  they  may  be  satisfactory  when  tested  with  60" 
acid.  The  oil  can  be  purified  by  shaking  a  litre  rep 
with  50  grms.  of  concentrated  sulphuric  acid  till  the  latt- 
ceases  to  be  coloured,  then  washing  with  sodium  carbonat 
solution,  dehydrating  with  anhydrous  sodium  carbonate 
and  filtering.  When  subjected  to  artificial  <! 
experiments  under  varying  conditions,  the  oil  was  DD 
attacked. — F.  Shdn. 


Lubrication  witlt  oils  and  with  colloidal  graph  it  . 
See  I. 


Mabel 


Purifying  blast-furnace.  gases  by  means  of  water-spray  on 
cooling.     Bayer.     See   X. 

Antiseptic    properties    of    petroleum    and    its    rf:/ 
Charitschkow.    See  XIXb. 

Patents. 

Washing    gases;    Apparatus   for and  for    analogoi 

purpose*.     W.    B.    Davidson.    Birmingham   and   A. 
Liversedge.  Croydon.     Eng.  Pat.  9302,  April  15,  191 

The  gas  passes  up  the  passages.  G,  II,   and  is  deflect! 

towards  the  centre  of  the  vessel,  A,  by  the  curved  baffle. 

It  then  passes  upwards  through  the  spaces  between  tl 
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'  I. ilr",  :l,  and  I  In, 

ive.      Tlii    washing  1 1 •  1 1 1 1 < I  in  tlir  ammlai 

:\    tile   lower  i  mis  nf   I  In-  nil 

ii-il  li\   I  In-  .M-ni".  .1/.  mill  i  In   liloi 
mral  n 'tilling  shaft,  ll.  and  is  thn 

it  II  ms,     \.        III..  i     I  in In 

iiniil.ii-  plat 

i  .mi   which 
n>  I •' | > ■  i •  1   overflows   thn  .V.  to   the  inner 

\\.  1 1 .  ( '. 

•■  ■  ii/in  '.      V.  F.  van  Hall,  i,  and 

I.  \  :ui  Haagi  n.    V  isi  ;nors  to  J<  Vei 

i  Briket     M 

1.114.71.-..    IM.    -M.    Mill.      Hat.-   of    appl., 

,  nun. 

28,900  of  I'll!  ;  this.I.,  1911,  1243.— T.  I'.  B. 

I..    I-    Summers,    Chicago.     U.S.    Pat. 

1,114,065.  Oct.  20.  1014.      Date  of  appl.,  May  13,  1913. 

II  I  :  this,!.,  191  t.  1001.— T.  K.  B. 

^paratas  for  generating  'ng .     W.   R. 

hardt,  K.il_,   -i',,.  Western  Australia.     Eng,  Pat. 
22.01S,  Oct.  7.  I!'!:!. 

r.E  I'r.  Pat.  164,265  of  1913  :  this  J.,  1914,  472.— T.  I".  B. 

A.      von      Kerpelv.      Vienna.     U.S.      Pat. 
1,114,072,  Oct.  20,  1914.      Date  of  appl.,  Oct.  II.  1911. 

■  Ft.  Pat.  434,322  of  1911  .this  J.,  1912,323.-  T.  F.  B. 


lamfnclur*  of  fireclay  gas  retorts  a 

25,590.     Sei  VIII. 


nB.- DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;     LIGHTING. 

ohol.     C.  Baskervilli .     J.  Ind.  Eng.  them.,  1913, 
5,  768—772. 

Pi  TUTTED  wood  alcohol  is  sold  in  America  under  the  names 
umbian  Spirits.       "Colonial  Spirits"  and  '"Man- 
batten  Spirits"';    in  Canada  as    "Green  Wood  Spirits 
Standard   Wood   Spirits";     and   in   Germany   as 
- .  irit .' "     Crude  commercial  methyl  alcohol  (""  wood 
wood  naphtha  "  or  "  pyroxylic  spirit  ")  contains 
proportions  of  methyl  alci  one,   methyl 

and  formate,  diniethylacetal,  allyl  alcohol,  alde- 
hyde,   methylamine,    oil,    water,  etc.     Tin-    "tailings 
■nutain  furfural,  methyl -ethyl  ketone,  and  allyl  acetate, 
*ith  small  quantities   of   paraxanthine.     The   lx-st   com- 
menrial  wood  spirit  contains  95%  or  more  methyl  alcohol, 
i-iiin  varieties  75  to  95%,  anil  some  only  35  to  40%. 
The  crude  alcohol  as  sold  usually  has  a  sp.  gr.  of  0-796 
i  at    15-5    C.     In  the   United  States  hard  woods, 
lly    lurch,   lwcch.   maple,   oak.   elm    and    alder,    are 
I   for   the   distillation,   though   processes   for   the 
tive    distillation     of     sawdust     and     wood    waste 
lave  been  developed.      The  v.,„„l   i-  si.iM.n.-d  for   1    to  2 
years  and  cut  into  lengths  of  50  in.,  which  are  distilled 
in  iron  retorts  at  400    to  500   F.   (200°— 260   C).     The 
products    are    condensed,     the     uncondensahle 
■n ion  returned  and    burned    below    the    retorts.        11, 
'.'.Toligneoiis  acid  (containing  acetic  and.  methyl  alcohol. 
allyl    alcohol,    phenols,    etc.),    which    separates 
mdensed  products  has  a  sp.  gr.  of  1-02 
•  I  to  a  small  extent  in  the  preparation 
•f  an  impure  iron  acetate  known  as  "  lilaek  iron  liquor  "' 
ilignate  of  iron.''  but  is  usually  treated  to  separate 
hyl  alcohol  .  .  acetone  and  acetic  a 

-utralisatinn  with  lime  and  fractional  distillation.  Three 
_alls.    each)    are    commonly    used,    and   the 
filiates  contain  about  15,  42  and  82%  wood 
The  residue  of  gray  acetate  of  lime  is  exported 
<*   the    manufacture    of    acetic    acid,    whilst    the    crude 


wood    ipiril 

Vcot ■  ■  .i illation  and 

V.lliiUl 

"form  and  izturo  with 

chloride  of  lime  . 
with   calcium   '-li; 
followed   hj   distil 
In   U.S.A.    1 17    works   distill 
workmen,    and    roajrin 

-alls,  of  woi  i   1913 

there    were    '■.; 

iod  alcohol  (mainly  t"  <  lermany,  ■ 

n  |   in    101]    were  2,04 

0. .  The  crui 
in  Hill  amounted  to  8,759  JOO  ii  h   1,168,700 

came   from   Austria,   268,700   kilos,   from   S 
and  4,318,800  kilos  fron   thi    I  n  I  whilst  in  tin- 

same  \,-.u  Germany  exported  1,739,200  kilos,  of  purified 

v. I  spirit,  mainly  to  (ranee,  ttalj  and  Holland.  Methyl 

alcohol  is  li  -ss  toxic  to  lower  plants  and  infus  iria  but  is 
much  more  toxic  to  higher  animals  and  man  than  ethyl 
alcohol,  lis  ii-,-  should  therefore  be  prohibited  in  any 
liquid  capable  of  being  taken  internally,  whilst  precautions 
should  l>e  taken  to  protect  workmen  from  the  toxii 
of  the  vapour.  -  ' '.  A.  .M. 

--  ,-    Preparation  of  — 
'/..  Ver.  di  u  I  1913,  57,   1615.     Chem. 

.  1914,  38,  146. 

To  prepare  a  dense,  ductile  h  ire  suitable  for  i  Ii 

pure  tungsten  is  ned  by  reducing  the  trioxido 

in  hydrogen,  and  it  is  t1  ntO  rods  which  are 

hardened  by  heating  gradually  in  a  current  of  bj 

in  a  tul  to   1000   I  .   Eor   I   hour.     The  p 

sintered  bj  hea  ing  i  lectrically  up  I 

!  out  very  carefully  and  slowly,  as  the  quality 

final   product    largely   depends   on    I 
The  rods  are  I  hi  d  fa  tmmered  and  rolled 
inaeuii  drogen  in  a  special  machi 

being  uprated  until  the  rods  are  reduced  ' 
diameter.     To  point  the  rods  before  inserting  them  in  the 
wire-drawing   machine  the  ends  of  the*  thicker  rods  are 
dipped  into  molti  n  potassium  nitrite,  ami  the  thinner  ones 
are   made   the  anode   in   an  electrolytic   cell  containing 

in  cyanide.  The  finished  tungsten  wire  is  silvery 
white,  malleable,  tough,  ductile  and  non-magnetic.  It  is 
stable   in   air  at    ordinary   tempers  oxidises  at 

a  red  heat  s..  that  electric  lamps  with  tungsten  filaments 
have  to  be  exhausted. — T.  < 

Coconut  and  its  products,  "-lilt  special  reference  to  ■ 
Pratt.  Set   XII. 

Pat  i 

Coal  or  ml,.,  •■'«/;   Appa 

of .     T.  Hughes,  London.  Eng.  Pat  23,418,  Ocfc  16, 

1913. 
A  VERTICAL  metal  retort  is  formed  with  a  central  hollow 
wall  containing  the  heating  flues,  and  intermediate 
walls  a  irl  a  thin  layer  of  tie 

either  side  of  the  central  wall,  and  to  providi 
chamber   for   the   distillation    products   adjacent    to   the 
outer  wall  of  the  retort.     The  n--  circular  in 

plan,  the  walls  and  chambers  being  of  annular  form. 
The  rloor  of  the  "  '-plate 

which  can  red  for  withdrawing  the  charge— A.T.L. 

Absorb'  ,  • 

.     Aktiebol 

1913. 
The  bituminous  -  containing  uranium, 

are  found  in  certain  alum  shales  in  Sweden  ai 
known   as     "  ki  Im,"    are    -  - 

preceded  or  followed  by  extraction  with  water  or  acids. 
The  product  may  be  used  for  decolorising  saccharine 
juices  and  other  liquids. — T.  1".  B. 
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Apparatus  for  the  treatment  [destructive  distillation]  of 
nitrogenous  waste,  seirage  sludge  and  the  like.  Eng.  Pat. 
21,656.     See  XIXb. 

Recovery  of  valuable  products  [oil  and  combustible  material] 
from  clai/  and  the  employment  of  such  products  in  the. 
manufacture  of  bricks.     Eng.  Pat.  28,191.     See  VIII. 


III.— TAR  AND  TAR  PRODUCTS. 

Benzoic  acid  ;  Quantitative  study  of  the  sulphonation  of . 

J.  Maarse.  Rec.  Trav.  Chim.  Pavs-Bas.  1914.  33,  207— 
238. 

Benzoic  acid  was  sulphonated  bv  heating  with  4  to  16 
times  its  weight  of  93 — 100%  sulphuric  acid  at  from  140° 
to  209°  C.  and  for  from  6  to  91  hours.  o-Sulphobenzoic 
acid  was  not  produced  under  any  of  the  above  conditions. 
The  principal  product  was  the  m-acid  together  with  a 
small  proportion,  generally  less  than  10%,  of  the  p-acid. 
Prolonged  heating  or  high  temperatures  favoured  the 
formation  of  the  latter.  The  benzoic  acid  was  incom- 
pletely sulphonated  when  heated  to  140°  C.  with  4  times 
its  weight  of  93%  acid  for  not  more  than  24  hrs.  With 
larger  proportions  of  acid,  or  more  concentrated  acid,  or 
at  higher  temperatures,  the  whole  of  the  acid  was  sul- 
phonated.— F.  Shdn. 

Patent. 

Coal-tar  or  its  products  ;  Treatment  of for  the  removal 

of  the  properties  therein  tending  to  induce  piteh-cancer. 
H.  W.  Robinson,  Sedgley.  U.S.Pat.  1,114,045,  Oct.  20, 
1914.     Date  of  appl.,  Feb.  11,  1914. 

See  Eng.  Pats.  4159  and  10.156  of  1913  ;  this  J..  1914, 
412.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Supply  of  dyestuffs  and  colours.    Board  of  Trade  Announce- 
ment, Nov.,  1914. 

The  Board  of  Trade  has  had  under  consideration  the 
question  of  the  supply  of  dyestuffs  and  colours,  the 
deficiency  of  which  at  the  present  time,  owing  to  the 
cessation  of  supplies  from  Germany,  is  causing  great 
apprehension  in  the  textile  trades  and  in  other  important 
British  industries.  After  consultation  with  the  Committee 
on  Chemical  Manufactures,  appointed  in  August  last 
•mder  the  chairmanship  of  the  Lord  Chancellor,  it  appeared 
to  the  Board  advisable  to  take  such  steps  as  were  possible 
to  develop  the  immediately  available  sources  of  supply. 
and  also  to  encourage  the  permanent  manufacture  of 
dyestuffs  and  colours  in  the  United  Kingdom  on  a  large 
scale,  so  as  to  guard  against  any  recurrence  of  the  present 
difficulty.  As  regards  interim  steps,  arrangements  have 
been  made  to  encourage  the  immediate  expansion  of  the 
various  existing  sources  of  supply.  As  regards  the 
permanent  supply,  after  preliminary  consultations  with 
representatives  of  some  of  the  principal  bodies  of  con- 
sumers, a  meeting  was  held  at  the  offices  of  the  Board  of 
Trade  on  Tuesday,  November  10,  which  was  attended 
by  representatives  of  22  important  associations  and  firms 
engaged  in  the  colour-using  industries.  There  was  laid 
before  the  meeting  a  scheme  for  the  formation  of  a  limited 
company  with  a  large  capital  of  which  the  bulk  would 
be  subscribed  by  the  consumers  of  dyestuffs  and  colours 
and  others  interested,  the  Government  indicating  their 
willingness  conditionally  on  this  being  done  to  subscribe 
a  certain  proportion  of  the  share  capital  and  to  guarantee 
the  interest  on  a  large  debenture  issue  for  a  term  of  years. 
Precautions  would  be  taken  to  preserve  the  British 
control  of  the  enterprise  and  to  prevent  undue  encroach- 
ment on  other  branches  of  the  chemical  trades.  The 
meeting  was  informed  that  preliminary  arrangements 
had  been  made  enabling  the  Government  to  acquire 
important  dye-producing  works  in  this  country  for  the 
purposes  of  the  new  company  if  established,  and  that  the 


Government  would  be  prepared  to  take  all  necessary 
steps  to  secure  the  acquisition  of  any  other  concerns  in  the 
United  Kingdom  whose  transfer  to  the  new  company 
might  be  desirable.  The  meeting  unanimously  adopted 
a  resolution  approving  in  principle  of  a  national  effort 
being  made  by  the  trade  to  increase  the  British  supply  of 
synthetic  colours  and  welcoming  the  assistance  of  tbc 
Government  for  that  purpose.  A  small  committee 
representing  the  trades  concerned  was  appointed  to  confei 
with  the  Board  of  Trade  with  a  view  to  the  elaboration  of  a 
scheme  on  the  lines  discussed  at  the  meeting. 

A  further  announcement  as  to  the  proposed  company 
will  be  made  at  an  early  date. 

Phthalein   dyestuff    of    the  naphthalene  series  ;    New 

[Indicator.]    E.  Konig.     Chem.-Zeit.,  1914,  38,  483. 

A  new  dihydroxynaphthophthalein  is  formed  by  melting 
2  mols.  of  1.6-dihydroxynaphthalene  with  1  mol.  of  phthalii 
anhydride.  It  forms  a  scarlet  chloride  and  blue-greer 
alkali  salts.  Methylation  gives  a  colourless  ether,  solubl 
in  sulphuric  acid  with  a  scarlet  colour  and  intense  fluon  - 
cence.  It  gives  dibromo-  and  di-iodo-compounds  and  a 
disulphonic  acid,  the  latter  forming  a  colourless  dipotassiuii 
salt  and  a  blue-green  fluorescent  tetra-potassium  salt 
The  new  phthalein  is  too  sensitive  to  alkalis  to  be  used 
in  dyeing  ;  in  fact  it  serves  as  an  indicator  and  can  advan 
tageously  replace  phenolphthalein  in  titrating  yellow  oi 
red  solutions. — J.  B. 

X-Methyl-a-acetylindole.     Diels     and     Durst.     See     XX 

Patents. 

Tat  dyestuffs  of  the  naphthalene  series  ;  Process  for  prepa> 

.     M.  Kardos.     Ger.   Pat.  276,956,  Oct.   10,  19l:{ 

Addition  to  Ger.  Pat.  276,357  {see  this  J.,  1914,  1045). 

Naphthalenedicarboxylic  acid  imine  or  acenaphthene 
quinone  oxime,  in  either  of  which  the  NH-group  contain 
an  alkyl,  aryl.  or  similar  substituent,  is  fused  with  ai 
alkali  hydroxide,  or  the  dyestuffs  obtained  according  t' 
the  principal  patent  are  treated  with  alkylating  or  arylatii): 
agents.  The  dyestuff  from  N-methylnaphthalenedicar 
boxylie  acid  imine  dyes  cotton  pure  red  shades  fast  t 
chlo'rine  and  light,— T.  F.  B. 

Azo  dyestuff  which  may  be  developed  on  the  fibre  ;  Manufac 

ture  of  an .     C.  Miiller,  Assignor  to  Kalle  und  G 

A.-G.,  Biebrich  on  Rhine.  Germany.  U.S.  Pat.  1,113,46s 
Oct.  13,  1914.     Date  of  appl.,  Nov.  13,  1913. 

See  Ger.  Pat.  275,660  of  1912 ;  this  J.,  1914,  828— T.  F.  V 

Azo  dyes  for  wool.  P.  Hauptmann  and  A.  Rohde.  Levci 
kusen.  Germany,  Assignors  to  Synthetic  Patents  Co 
New  York.  U.S.  Pat,  1,1 13.622,"  Oct.  13,  1914.  Dat 
of  appl.,  Sept.  4,  1913. 

See  Ger.  Pat.  269,213  of  1912  ;  this  J.,  1914,  247.— T.  F.  I 

Sulphur    [sulphide]    dye;    Green .     J.    Flachsliindi-: 

Assignor  to  Farbenfabr.  vorm.  F.  Baver  und  Co 
Elberfeld,  Germany.  U.S.  Pat.  l,113.766,"Oct.  13, 191-1 
Date  of  appl.,  Aug.  9,  1911. 

See  Eng.  Pat.  30,104  of  1910 ;  this  J..  1912,  66— T.  F.  1 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Cellulose  ;  The  methylation  of .     Part  II.     Hydrolyi 

of  methylated  cellulose.  W.  S.  Denham  and  (I.  Wooi 
house.  Chem.  Soc.  Trans.,  1914,  105,  2357—2368. 
The  formula?  given  in  the  previous  paper  (this  J..  191> 
974)  are  not  to  be  taken  as  representing  the  compositio 
of  definite  homogeneous  methylcelluloses.  Methylation 
progressive  without  definite  stages  ;  the  percentage  ■ 
combined  methoxyl  increases  with  the  number  of  succeasn 
treatments ;  after  six  methylations  products  contain" 
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17",,  UCII,  wore  ..l.i.i.ii.-.l       All  tho  opera 
tiona  were  attended   by   loss  of  weight,   particularly  the 
h  mothylation  which  was  carried  out  with  moro  con- 
i rated   sodium    hydroxide   (38-3   grins,    per    100   o.c.). 
The  highly    methylated  preparations  woro  hydrolysed  at 
(i   C.   by  means  of  hydrochloric  acid  saturated  with   tin- 
go*  at  that  temperature  (cf.  Wills  tat  tor  and  Zeohmeistor, 
■  J.,   1913,   822)  ;    solution  and   hydrolysis  took   place 
w  1 1 )  i  <  >  1 1 1     ovidonce     of     profound     decomposition.     The 
produots  of  hydrolysis  were  resolved  by  a  complex  series 
ol  fractionations  with  solvents  (ether  and  acetone)  and 
by  distillation  of  methvlglucosides  prepared  from  them. 
into  a   mixture  of   mcthylhexoscs  ;     no  disaccharido   was 
detected      The     substances     actually     isolated     may     be 
classified  as  follows:     an  amorphous  monomethylglucose 
or  mixture  of  soveral  ;    an  amorphous  dimethylglueose  or 
mixture  of  several;     a   crystalline   trimethylglucose ;    a 
i   a  crystalline   compound,   possibly   tetramethyl- 

gl we.     No  dextrose  was  isolated  but  strong  presumption 

of  the  presence  of  unmcthylated  hexose  was  obtained, 
The  presence  of  small  traces  of  tctramethylglucose  may 
be.  due  to  the  depolymerisation  of  the  cellulose  during  the 
Btethylation  treatments  or  else  to  the  existence  of  terminal 
so  residues  iii  the  cellulose  molecule.  Substantially 
!  the  highest  product  of  the  methylation  of  cellulose  is 
represented  by  trimethylglucose  after  hydrolysis,  which 
confirms  the  existence  of  three  free  OH  groups  in  the  C6 
unit.  As  the  trimethylglucose  crystallised  readily  and 
was  apparently  a  homogeneous  substance,  occurring  in 
the  a  form,  there  is  a  presumption  in  favour  of  the  sym- 
metrical linkage  of  the  dextrose  residues  in  the  cellulose 
molecule.  The  trimethylglucose  isolated  in  the  crystalline 
form  amounted  to  10%  of  the  crude  product  and  a  further 
quantity  remained  in  the  mother  liquors  ;  it  did  not  yield 
an  osazone,  and  its  constitution  has  not  been  definitely 
determined. — J.  F.  B. 


'oconut  and  its  products,  uith  special  reference  to  Ceylon. 
Pratt.     See  XII. 


Paper,     pasteboard,     and     cardboard.     Board     of     Trade 
Bulletin  No.  90. 

May  be  obtained  from  the  Board  of  Trade.  Commercial 
Intelligence  Branch,  73,  Basinghall  Street.  EC. 

Patents. 

Paper    pulp;      Apparatus    for    straining .     W.     YV. 

Beaumont.  London.     Eng.   Pat.  22.094,  Oct.   1,   1913. 

Addition  to  Kng.  Pat.  23.191.  Oct.  10.  1912. 
The  gradual  rotation  of  the  straining  drum  is  produced  by 
the  action  of  vibro-motors  applied  to  the  cradle  arms  in 
which  it  is  mounted,  the  vertical  and  horizontal  movements 
01  the  vibro-motors  being  compounded  to  produce  a 
circular  or  elliptical  motion  of  the  drum. — J.  F.  B. 

Pulp-mixing    chests  and  the   like.     S.    Milne.   Edinburgh. 
Eng.   Pat.    10,154,  Apr.   24,   1914. 

Thi  floor  of  the  chest  slopes  towards  the  centre  and  the 
corners  between  floor  and  side  are  rounded.  At  the 
bottom  of  the  central  vertical  shaft  is  fixed  an  agitator 
with  flat  vertical  blades  arranged  to  force  the  pulp  outwards 
only.  Higher  up  on  the  shaft  a  propeller  is  fitted  with 
helical  blades  arranged  to  force  the  pulp  downwards 
into  the  sphere  of  action  of  the  agitator. — J.  F.  B. 


VL— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Adsorption  and  stabilisation.  [Theory  of  dyeing.]  J.  C. 
Blucher  and  E.  F.  Farnau.  J.  Phvs.  Chem.,  1914,  18. 
829—640. 

'o  account  for  certain  apparent  anomalies  in  the  dyeing 
of  silk,  as  viewed  from  the  standpoint  of  the  adsorption 


theory,  Bancroft  (aw  this.!.,  1911,  107, 340,  089)  ad 

the  view  that  substances  when  adsorbed  may  be  rendered 

more  stable.     Blue  hydrous  copper  oxide,  for  example, 

iS    readily    transformed    into    I  In-    Ida,  k    Oxide    >.!     HHI    c     . 

but  is  stable  when  adsorbed  on  wool  and  alto  In  i" 
of  small  quantities  of  manganoui  sulphate,  and,  according 
to  tho  present  investigation,  mam   oiler  suits  (ZnSOj, 
NiSO,,    CoClj,    Alj(.so,)„    Cr^.sii,),,     MgCl,)    behave 
similarly.     The   stability    of   bine   hydri  oxidi 

is  increased  by   hydrous  niokeJ  oxide  (Benedict,  J.  Amer, 
Chem.    Hoc,    1904,    26,    096)    and    by    adsorbed    oobaU 
sulphate    (Hantzsch,  /.  anorg.  Chem',    1912,    73,  304); 
and  tho  effect  of  the    former    has    been  made   to 
as  a   very  delicate   test   for    nickel,    the    rapid    ohai 

freshly  precipitated  blue  hydrous  cobalt  oxide  into 
the  normal  pink  hydroxide  being  retarded  in  p 
of  nickel.  The  red  dyeing  of  hydrous  aluminium 
from  a  blue  colloidal  solution  of  Congo  acid,  regarded  b) 
Bayliss  (this  J.,  191 1.  1093)  as  evidencoof  the  formation  of 
a  red  aluminium  salt,  is  considered  to  be  duo  to  the  stabilisa- 
tion by  the  hydrous  aluminium  oxide  of  a  red  Congo  acid 
unstable  in  aqueous  suspension.  Certain  anomalies  in 
tho  dyeing  of  silk  with  picric  acid  dissolved  in  organic 
solvents  are  probably  to  be  accounted  for  by  tautomcrism 
and  the  slowness  with  which  equilibrium  is  attained. — A.  S. 


Patents. 

[Washing]  Treating  textiles,  pieces,  tcarps,  etc.,  with  liquids  ; 

Machine  for .     J.    S.    Ainley,    Huddorsficld.   Kng. 

Pat.  29,928,  Dec.  30,  1913.     Addition  to  Eng.  Pat.  6970, 
March  22,  1913  (this  ,J.,  1914.  261). 

The  fabric  is  cuttled  on  to  an  endless  apron  which  travels 
intermittently  over  a  solid  supporting  table  whereon  it  is 
pressed  or  "  possed "  by  the  action  of  rollers  moved 
intermittently  towards  and  away  from  the  portion  of 
fabric  lying  on  the  apron. — J.  B. 


Cop-dyeing  and  like  machinery.  F.  Riley  and  J,  II.  Riley 
and  Co.,  Ltd.,  Burv,  Lanes.  Eng.  Pat.  30,025,  Dec.  31, 
1913. 
The  gauze  envelope  which  encloses  the  cops  disposed 
radially  on  the  outside  of  a  vertical  cylinder  with  deep 
projecting  flanges,  top  and  bottom,  and  which  beds  against 
low  projections  on  the  inner  faces  of  tho  periphery  of 
these  flanges,  is  held  in  position  by  rods  having  reduced 
shouldered  ends  passing  through  holes  in  the  flanges. 
One  of  the  reduced  ends  of  the  rod,  considerably  longer 
than  the  other,  is  surrounded  by  a  helical  spring  and 
the  rod  may  be  removed  by  lifting  it  against  the  pressure 
of  the  spring. — J.  F.  B. 


Dyeing  process.  J.  J.  Fearon,  Assignor  to  C.  J.  Fox, 
Philadelphia,  Pa.  U.S.  Pat.  1,113,765,  Oct.  13,  1914; 
date  of  appl.,  May  2,  1913. 
In  dyeing  sulphur  colours  on  skein  yarn  the  hanks  are 
first  dyed  in  the  usual  way  and  then  washed  in  the  same 
\  esse],  air  being  circulated  through  the  mass  of  yarn  during 
washing,  or  air  may  be  forced  directly  into  the  dye-bath 
after  the  dyestuff  has  been  exhausted. — J.  B. 


Dueing  apparatus  and  process.  A.  J.  and  J.  A.  Rau, 
Clifton,  N.J.,  U.S.A.  Eng.  Pat.  22,595,  Oct.  7,  1913. 
Under  Int.  Conv.,  Oct.  17,  1912. 

See  Fr.  Pat.  463,603  of  1913  ;  this  J.,  1914,  418.— T.  F.  B. 


Dyeing  machine.  R.  D.  Booth,  Philadelphia,  Assignor  to 
The  Psarksi  Dyeing  Machine  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,113,405,  Oct.  13,  1914.  Date  of  appl., 
Oct.  16,  1911. 

See  Fr  Pat.  436,936  of  1911  ;  this  J.,  1912,  430.— T.  F.  B. 
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VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Iron,    mercury    and    arsenic        '  ion    of in 

sulphuric   acid.     H.    Nisjenson.    Chem.-Zeit.,   Sept.    29, 
1914.     Pharm.  J.,  Nov.  14,  1914. 

In  an  Erlenmeyer  flask  60  grms.  of  pure  zinc  are  placed, 
and  100  c.c.  of  sulphuric  acid,  freed  from  HX02  by  heating, 
are  added  by  means  of  a  burette.  The  hydrogen  is 
■  ed  into  a  small  Erlenmeyer  flask,  containing  1  c.c. 
of  bromine,  100  c.c.  of  water,  and  a  few  drops  of  sulphuric 
acid.  After  about  an  hour  and  a  half  nearly  all  the  zinc 
will  be  in  solution.  The  rest  of  the  zinc,  which  contains 
mercury,  as  an  amalgam,  is  filtered,  washed  and  dried. 
After  being  mixed  with  freshly  burnt  calcium  oxide,  it 
is  placed  in  a  porcelain  crucible,  covered  with  a  weighed 
cover.  The  upper  hollow  of  the  cover  is  filled  with  cold 
water  and  the  crucible  is  cautiously  heated  fur  ten  minutes  ; 
the  cover  is  washed  with  alcohol,  dried  in  a  stove,  and 
weighed.  The  iron  will  be  in  the  filtrate  and  is  titrated 
with  AT/100  permanganate.  The  arsenic  is  absorbed  as 
AsH3  by  the  solution  of  bromine.  The  bromine  is  evapor- 
ated by  heating  the  solution.  The  colourless  liquid  is 
reduced  by  boiling  with  Na.,S03  after  which  hydrochloric 
acid  is  added.  The  arsenic  is  titrated  with  a  X  10  KBrOs 
solution,  using  indigo  as  an  indicator.  One  c.c.  of  KBr03 
solution  corresponds  with  000375  grm.  As.  This  analysis 
of  technical  sulphuric  acid  can  be  done  in  about  five  hours. 


Potassium-phosphoric  acid-water  and  ammonia-phosphoric 

acid-water  ;    The  ternary  systems .     E.   G.   Parker. 

J.  Phys.  Cheiu.,  1914,  18,'653— 661. 

Study  of  the  systems  mentioned  in  the  title  showed  that 
at  25s  C.  the  stable  solid  phases  in  contact  with  solutions 
containing  ortho-phosphoric  acid  and  potassium  or 
ammonium  are  KH,P04,H3P04:  KH,P04:  K3P04 ; 
K3P04,3H20:  K0H,2H20;  (NH4)H,P04;  (NH4)2HP04, 
and  (NH4)3P04,3H20.  Some  experiments  were  also  made 
with  solutions  containing  both  potassium  hydroxide  and 
ammonia  in  addition  to  phosphoric  acid,  and  the  results 
are  tabulated.  One  of  the  solutions  was  allowed  to 
stand  over  sulphuric  acid  at  25"  C.  until  both  the  sulphuric 
acid  and  the  solution  were  constant  in  weight  and  a  solid 
had  separated  from  the  solution.  The  solution  then  con- 
tained XH,  1  SI,  K  4-95  and  P04  3-96  mols.  per  1000  grms., 
and  in  the  solid  which  separated,  substances  having  similar 
optical  properties  to  KH2P04  and  K3P04  were  recognised  ; 
two  double  salts,  one  or  both  of  which  was  unstable  iu  the 
air  (with  liberation  of  ammonia),  or  an  unstable  double  salt 
and  a  solid  solution  were  also  probably  present.  To  obtain 
a  compound  containing  potassium,  ammonia,  and  phos- 
phoric acid,  stable  at  the  ordinary  temperature — the 
chief  object  of  the  investigation — it  will  be  necessary  to 
use  more  acid  solutions. — A.  S. 


Ammonium     phosphomolybdatc  ;     Behaviour     of until 

ammonium  hydroxide.     P.  B.  Sircar.     J.  Anier.  Chem. 
Soc,  1914,  36,  2372—2374. 

In  Woy's  method  of  determining  phosphates  (Chem.-Zeit., 
21,  442)  the  phosphoric  acid  is  precipitated  as  ammonium 
phosphomolybdatc  and  this  is  dissolved  in  ammonia,  and 
the  phosphoric  acid  re-precipitated  with  magnesia  mixture. 
According  to  Gibbs  (Amer.  Chem.  J.,  1891.  5,  361,  391) 
crystals  of  2(NH4)3POj.5Mo03,7H20,  separate  when  the  am- 
moniacal  solution  of  the  phosphomolybdatc  is  allowed  to 
stand.  The  author  finds  that  when  ammonium  phos- 
phomolybdate  is  treated  with  a  moderate  quantity  i  >f  strong 
ammonia  solutii  in,  white  crystals  of  (XH4)2Mo207,3XH3,  are 
formed,  whilst  with  a  large  excess  of  ammonia  the  crystals 
which  separate  at  first,  re-dissolve,  and  subsequently  a 
flocculent  precipitate  of  (XH4)2HP04.  is  produced,  which 
is  very  hygroscopic.  The  compound,  (XH  ,)2Mo207,3XH3, 
loses  ammonia  on  standing  and  yields  (XH,)2Mo30T.  It 
sometimes  contains  0-1 — 0-2%  of  phosphoric  acid,  probably 
adsorbed.  In  a  very  few  cases  the  salt  described  by  Gibbs 
(he.  eii.)  was  obtained. — A.  S. 


Ammonium     chloride;    Crystallisation    of in    cubes. 

A.  Dubosc.     Bull.  Soc.  Ind.  Rouen,  41,  335.     Pharm. 
J..  Nov.   14,  1914. 

Cubical  crystals  of  ammonium  chloride  may  be  obtained 
by  adding  small  amounts  of  copper  or  iron  salts  to  the 
crystallising  solution.  The  best  results,  however,  are  got 
by  tiding  1  of  ammonium  acetate  per  10(0,  added  to  the 
solution  in  the  concentration  bath  at  100°  C.  'IV 
ammonium  acetate  is  probably  decomposed  to  acetamide. 
and  it  is  to  the  latter  compound  that  the  modification  ol 
the  crystalline  form  is  due. 

Potassium  chloride  from  freshly-cut  hip  :  Leaching  of — — . 
A.  R.  Merz  and  J.  R.  Lindemuth.      J.  Ind.  Ent: 
1913,  5,  729—730. 

Large  samples  of  the  alga  Macrocystis  were  towed  through 
sea-water,  and  portions  subsequently  analysed  in  the  wet 
condition  and  after  drying  before  and  after  this  treat- 
ment. The  ash  ranged  from  2-76  to  340  ;  KX'l  16-97  U 
27-87,  X  0-79  to  107,  and  I  006  to  016%.  Anothei 
sample  contained  from  16-29  to  3205%  KC1.  The  stem* 
contained  more  potassium  than  the  leaves,  and  tht 
variations  were  due  solely  to  the  difficulty  of  obtaining 
an  average  sample.  These  results  show  that  freshly-cut 
kelp  does  not  lose  its  potassium  chloride  when  immersed 
in  sea-water,  at  all  events  for  periods  up  to  135  hours 
A  sample  of  the  rock  weed  "  sea-lettuce "  containec 
47-4 1%  KC'l.  Hence  its  presence  in  kelp  is  not  detri 
mental  ;  but  its  collection  would  prove  too  expensive  foi 
it  to  be  an  economic  source  of  potash. — C.  A.  M. 

■    Photolysis   of .     J.    H.    Mathews 

and  H.  A.  Curtis.     J.  Phys.  Chem..  1914.  18,  641—052 

A  mixture  of  potassium  iodate  and  iodide  in  solution  i: 
decomposed  much  more  rapidly  under  the  inflif 
ultra-violet  light  than  is  a  solution  of  either  salt  alone 
The  rate  of  decomposition  of  potassium  iodate  by  Ugh' 
decreases  slowly  when  the  solution  is  exposed  to  the  air 
The  decomposition  is  inhibited  when  the  solution  is  bep 
saturated  with  oxygen,  but  is  greatly  accelerated  by 
carbon  dioxide.  In  the  photolysis  of  potassium  iodati 
the  two  reactions  : 

KI03=KI+30  ; 

5KI+KIO3+6CO2-3H20  =  6KHC03-i-6I,  probablj 
occur,  the  second  with  a  much  higher  velocitv  than  th> 
first.— A.  S. 

Silver   nitrate   solution*  ;      The  solvent  properties  of 

The  silver  voltameter.     III.      T.  M.  Lowrv.      Ro; 
Proc,  1914.  A91,  53—71. 

Among  impurities  which  may  influence  the  weight  of  th< 
deposit  in  the  silver  voltameter  are  substances  whicl 
although  almost  insoluble  in  water  dissolve  in  silvei 
nitrate  solutions  and  are  thus  precipitated  when  sucl 
solutions  become  impoverished  during  electrolysis.  Thi 
influence  of  dilution  and  of  temperature  upon  the  solubility 
of  silver  chloride,  silver  bromide  and  silver  sulphide  u 
silver  nitrate  solutions  is  indicated  in  a  series  of  solubility 
curves..  The  solubility  of  silver  chloride  in  solutions  o! 
hydrochloric  acid  and  of  sodium  chloride  is  also  similarl) 
recorded.  Black  silver  sulphide  was  permanent  ir 
contact  with  silver  nitrate  solutions  up  to  10%  Btrength 
but  with  increasing  concentration  the  change  to  tht 
yellow  variety  was  more  and  more  rapid. — J.  R. 

Hydrogen  peroxide  ;  Preservation  of .     J.  11.  V. 

jun..  and  R.  C.  Judd.     Z.  phvsik.  Chem..  1913,  83,  315 

Chem.-Techn.  Rep..  1914,  38,  85. 
Concentrated  solutions  of  sodium  chloride  will  pi 
hydrogen   peroxide ;   the   time   required  for  the  decora 
position  of  half  the  peroxide  in  a  solution  is  ap] 
doubled  by  the  addition  of  1  mol.  NaCl  per  litre.  Sulphurii 
acid  even  in  a  concentration  of  000060  grm.  per  litre  ha; 
a  pronounced  retarding  influence  on  the  decomposition. 
A  still  better  preservative  is  aeetanilide.  which  is  effectivi 
even   in   solutions   containing    positive   catalytic   agents, 
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sodium   hydroxide.         [  nluhlo  matt< 

i     A  M. 

-  ;   .1    Hell'  n   of .      A.    II.    W 

Z.  phvsik.  i  ■lifin-.  1  ■•  1 .!.  83,  142.     Chom.-Techn 
1914,  38,  247. 

nli. in. 'i'<l    solubility    in    sulphur    tnonochloi 

sulphur  | in  vi.'ii-k  heated  to  170    I '.  | its  to  the  pi 

aximtim  of   "i  ,,  of  tlir  new    illotrope    (Srrl.  which, 
r,     lias     noi      been     isolated.      Similar     solubility 
ishi|>8    hold    for    carbon    bisulphide    and    t  ■  >l  ikii--  : 
II  the  solutions  are  yellow.-  .1.  K. 

iin     [berytti 

it.  mill.  HU4.159,  \m    -lv'.     .1.  ('hem. 
.  1914,  106,  n..  728. 

dehydration,   by   heating,  of  the 
hydrate  of  glucimim  sulphate  confirms  the  existence   of 
i he  di-  and  mono  hj  drates,  -  -  ined  at 

.-iid   the   latter  at    100    t.'.,  and  indicates  tin 

r    of    a    hemihydrate  obtain  iO        1 

ivdrous  salt  obtained  at  230    i-  stable  up  to  530 
540  <   .  and  thus  allows  of  the  estimation  of  glucinum  in 
the  form  of  its  sulphate.     Glucimim  sulphate  does  not 
f  nn  acid  salts  even  when  dissolved  in  sulphuric  acid. 

Ttrbium.     C.  James  and  l>.  \V.   Bisscl.     .1.  At 
-     ..   1914,  36,  2 1—2066. 

Terhii  m    was    rapidly    separated    from    gadolinium    by 
[notional  crystallisation  of  the  bromates.  about  :>" 
if  very  pure  terbium  oxalate,  giving  a  I. lack 
obtained  from  some  kilo-,  of  mixed  bromates  of  gadolinium, 
terbium,   dysprosium,   holmium,   and.   in   traces,   yttrium 
and  erbium.      The  absorption  spectrum  given  by  a 
solution  of  terbium  nitrate  consisted  of   a  single  band  in 
the  blue,  and  the  authors  conclude  from  their  invest 
that  there  is  only  one  terbium.     A  mixture  of  air  ai 
directed  upon  terbium  peroxide  or  upon  gadolinium  oxide 
containing    terbium    peroxide,    heated   almost    to    n 
isiially  taking  tire. — F,  ; 

'ji'«»i  ;    Isolation  of .     .1.   Bhunenfeld  and  G. 

Prbain.     Compt.  rend..  1914.  159,  323—326.     J.  - 
.  1914.  106,  ii.  731. 
I'he  authors  have  submitted  the  earths  of  the  ytterbium 
group,  in  the  form  of  their  nitrates,  to  a  process  of  frai 
crystallisation    (compare    l'rbain,    J.    (hem.    Soc.    (Abs.), 
956;    190S.   ii.    1US).    following  the  stages  in   the 
purification  by  measuring  the  coefficients  of  magnetisation 
of  each    fraction.     Alter    four    thousand    crys 
they  have  obtained  eight  successive  fractions  having  the 
same  coefficient,   indicating    the   isolation   of  a  definite 
compound.      The  metal  of  the  nitrate  corresponding  with 
theee   fractions    they    call     "  neoytterbium."     The  "para- 
magnetism of  its  oxide  is  33-6,  and  the  atomic  weight  of 
the  metal  is  173-54.     Ti,  of  these  fractions  show 

but  very  feebly  the  strongest  rays  of  lutecium  (compare 
l'rbain.  luc.  cit.).  or  of  thulium  (compare  Soret,  J.  Chem. 
Soc.  (Abs. I.  Isso.  7.  and  Clove,  ibid.).  The  spectra  do  not 
contain  the  rays  of  aldebaranium,  as  indicated  bv  Auer  von 
Welsbach  (compare  this  J.,  1914.  21). 

lium   ratio  in  carnotites.      S.    '  .    land   and 
1      K.    Whittemore.     .1.    Amer.    them.    .-soc..    1914,   36, 

Samples  of  carnotite  representing  large  quantities  (a  few 
luindred  pounds  to  several  tons)  of  ore  showed  a  Ra  :  V 
lentical  with  that  of  pitchblende.  3-33  |0," 
whereas  those  from  a  few  pounds  of  ore  tended  to  exhibit 
abnormal  (high  or  low)  ratios.  '1  his  is  explained  l- 
supposing  that  "'transposition"  of  radium  has  oe, 
within  the  ore  bed.  producing  local  differences  which  are 
equalised    in    mixing  :     ore.      Radium 

wag  determined  by  the  emanation  method  in  one  operation. 
either  by  solution  or  by  ignition,  and  always  after  attain- 
ment of  equilibrium  in  sealed  glass  tubes,  for  a  month  or 


!  b's «  il  i  .Into .ii 

-live   lot) 
n  I 

1914,  A  91, 

Vutno 

the  elect 

ne  di  scribed.     V 

obtained. 

of    ne, .ri    and    belli;, 

experiments.     Ti 
M, I  oi  elusion  are  dismissed  in  favour  of   the 

of  the  dis- 
charge.— J.  R. 

(i.  Claude.     I  omp  -  -   rend.,   191  1,  158,  861     S64 

Hydrogen  fori  ption  to  the  general  rule  thai  the 

absorption  -    by    charcoal    at    low    torn] 

depends  upon  the  ease  of  liquefaction  of  the  gas.     In 
comparative  experiments  on  the  absorption  of  mm 
neon,   helium   .-  a  1    hydrogen    b 

— 195-.V    and    — 182-5  ,'    similar 

to  that  employed  by  Dewar  (Proo.  Roy.  Inst.,  1907,  June 
7).  at     the    same   pri  absorption    of   hydro 

was  enormously   greater  than   that    oi  either  helium 
neon,  although,  in  accord  with   ' 

•  hat  of  nil  I-'.  .M. 

Air    in"!  \    of . 

I-:.  S  ;  and  W.  Piotrowski.     J.  GaabeL,  1914, 

57,  941—943.  1914,  12S. 

As  explosion  at  an  ice-fa  the 

factory  and  injury  to  the  stoker  occurred,  was  in  ■■. 
by  H.  Bunte,  who  found  that  the  explosion  mi 
been  one  of   a  mixture  of   air  with  that   had 

escaped  from  the  refi  luthors  have  furthi  r 

investigated  the  sub]  "ii 

why  mixtures  >f  air  and  ammonia  in  experimental  trials 
have  not  exploded  hitherto,  is  that  narrow  t ulxs  like 
burettes,  etc.,  have  been  used,  and  the  cooling  effect  of 
their  walls  is  proportionately  great  in  the  case  of  such 
explosive  mixtures.  The  mode  of  ignition,  too,  is  known 
to  have  an  effect  in  such  caa  el  is  most 

favourable  to  complete  combustion,  <a  should 

take   place   at    the  centre  of   the   vessel.      In   the   pn  - 
research,  the  author-  produced  a  Spark  of  thi  -th 

for  all  the  ignitions  by  employing  a  ban  vol(  accumul 
with  induction-coil  of  -  traction  and  a  lonL'  pendu- 

lum contact -breaker.  This  pendulum,  liberated  each  time 
from  the  same  position,  mad.-  contact  for  precisely  the  same 
period  through  a  platinum  point  attached  to  its  bob, 
passing  over  the  surface  of  mercury  which  was  forced 
from  a  levelling  vessel  to  the  top  of  a  tube  slightly  over  an 
inch  in  diameter.  The  pendulum  was  connected  with 
one  pole  and  the  mercury  with  the  other  pole  of  the  coil. 
The  eli,  the  explosion  vi  1-3  mm. 

platinum  wire,  the  ends  being  6  mm.  apart.  It  was  found 
that  exph  sion  occurred  with  perfectly  dry  ammonia, 
and  air  dried  only  by  sulphurio 

acid,  when    -   I  the" air  were  further  di 
phosphorus   pentoxide, 

t  humidity  was  then  or  the  further 

experiment  sulphuric 

aeid  of  sp.  gr.  1-340,  having  an  aqui 

4  mm.     Us 
bulb  of  110  mm.  (bam.  and  wit!  »M 

a   litre,    it    was  found   that    under   ti.  '.he 

explosive    mixture-    of    air   and 

In  .-,  ,.,  26  s  ,  ly  vol.  of  ammonia  in  the  mixture.  In  a 
Bunte  burette  (19  mm.  diam.l.  with  a  spark-gap  of  2  mm., 
no  explosion  could  be  obtained,  but  continuous  com- 
bustion was  i  een  the  limits  of  about  19  and 
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25%  NH3.  The  mixture  corresponding  with  the  com- 
bining proportions  of  ammonia  and  oxygen  is  21-9%  by 
vol.  of  SHj  with  air. 

Analysis   of  silicol   (forrosilicon)   and   other   silicon    alloys 
used  for  the  production  of  hydrogen.     Jaubert.     See  X. 

Precise,     standardisation     of    hydrochloric     acid     solutions- 
Andrews.     See  XXIII. 

Patents. 

Phosphoric     acid:      Method    of    manufacturing .     I. 

Hechenbleikner,  Charlotte.  N.C.,  Assignor  to  Southern 
Electro-Chemical  Co.,  New  York.  U.S.  Pat.  1,112,211, 
Sept.  29,  1914  ;    date  of  appl.,  Eeb.  7,  1914. 

Natural  phosphate  rock,  silicious  material,  and  carbon  are 
heated  so  as  to  produce  vapours  of  phosphorus  which  are 
withdrawn  with  the  furnace  gases,  the  current  of  gases 
being  broken  up  and  mixed  with  oxygen  (e.g.,  by  admitting 
this  gas  as  a  counter-current),  and  the  phosphoric  acid 
absorbed  by  an  aqueous  liquid  in  towers  operated  on  the 
counter-current  system.  The  spent  gases  may  be  passed 
through  a  scrubber. — F.  Sodn. 

Barium  oxide  ;  Method  of  preparing .     L.E.Saunders, 

Niagara  Falls,  N.Y.  U.S.  Pat,  1,112,721,  Oct.  6,  1914  ; 
date  of  appl.,  Feb.  5,  1912. 

Barium  sulphate  is  decomposed  by  the  heat  of  an  electric 
arc  under  non-reducing  conditions,  obtained  by  maintaining 
the  material  out  of  contact  with  the  arc. — 0.  R. 

Epsom  salts  ;  Process  of  making .     G.  Clarke.  Assignor 

to  The  Ohio  Chemical  and  Manufacturing  Co.,  Cleveland, 
Ohio.  U.S.  Pat,  1,112,770,  Oct.  6,  1914  ;  date  of  appl., 
Aug.  2,  1913. 

A  hot  solution  of  ferrous  sulphate  is  partially  neutralised 
with  a  double  oxide  of  calcium  and  magnesium,  and  the 
neutralisation  completed  with  magnesium  oxide.  The 
precipitated  ferrous  hydroxide  is  removed,  and  magnesium 
and  calcium  sulphates  are  recovered  from  the  solution  by 
fractional  crystallisation. — F.  Sodn. 

Zinc  oxide  ;    Manufacture  of ,  and  apparatus  therefor. 

J.  A.  Singmaster,  Palmerton.  Pa.,  Assignor  to  New 
Jersey  Zinc  Co.,  New  York.  U.S.  Pats.  1,112,853  and 
1.112.854,  Oct,  6,  1914  ;  dates  of  appl.,  Jan.  9  and  IS, 
1912. 

A  charge  of  zinc  ore  and  combustible  material  is  carried 
through  a  tunnel  furnace  on  a  number  of  perforated  grates, 
each  mounted  on  a  truck  and  provided  with  its  own  air 
supply.  Air  is  forced  through  the  bed,  the  current 
being  increased  as  the  material  passes  forward,  and  the 
zinc  oxide  fumes  are  discharged  at  successive  points 
through  a  number  of  off-takes  in  the  roof  of  the  furnace. 

— 0.  R. 

Alkali  silico-aluminate  richer  in  alkali  than  felspar  f,  and 

hydrochloric  acid]  ;    Method  for   making  .     A.  H. 

Cowles,  Assignor  to  The  Electric  Smelting  and  Alu- 
minium Co.,  Sewaren,  N.J.  U.S.  Pat.  1,111,881,  Sept, 
29,1914;  date  of  appl.,  Sept.  11,  1913. 

Material  containing  silica,  alumina,  and  carbon,  disposed 
to  present  a  relatively  extended  surface,  is  subjected  to 
the  action  of  water  vapour  and  salt  vapour  in  a  rotary 
furnace.  For  example,  a  mixture  of  clay,  salt,  and  finely- 
divided  carbon,  agglomerated  into  small  masses,  is  fed 
into  the  converting  zone  of  the  furnace,  whilst  steam, 
air.  and  water  are  blown  in  at  the  lower  end,  the  excess  of 
water  vapour  being  sufficient  to  aid  in  condensing  the 
hydrogen  chloride  produced.  Portions  of  the  furnace 
susceptible  to  attack  by  the  acid  are  kept  at  a  temperature 
above  the  b.pt.  of  strong  hydrochloric  acid. — F.  Sodn. 

Alkali    cyanogen    compounds;    Making    of .     J.     C. 

Clancv.  Assignor  to  Portland  Gold  Mining  Co.,  Colorado 
Springs,  Colo.  U.S.  Pat.  1,112,893,  Oct.  6,  1914  j  date 
of  appl.,  June  22,  1912. 

Calcium  cyanamide  is  heated  with  alkali  sulphide  or  a 
mixture   of   this   and   another   alkali   salt,   e.g.,   with   its 


own   weight    of   a   mixture   of  equal   weights   of  sodium 
sulphide  and  chloride,  in  presence  of  carbonaceous  material. 

— F.  Sodn. 


Sulphuric    acid;    Apparatus  for   producing .     E.    H. 

McFarland,  Cincinnati,  Ohio,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  1,112,424,  Sept.  29, 
1914.     Date  of  appl.,  May  10,  1913. 

See  Eng.  Pat.  15,293  of  1913  ;  this  J.,  1914,  482.— T.  F.  B. 


Continuous  stills  for  the  dissociation  of  chemical  solutions 
by  heat.    Eng.  Pat.  337.    See  I. 
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Ceramic  industry  ;    Sanitary  conditions  in  the .     Ley- 

mann.     Zentralbl.    Gew.-Hyg.,    1913,    1,    94.     Chem.- 
Techn.  Rep.,  1914,  38,  190—191. 

In  1903,  1672  factories  out  of  14,000,  employing  10,360 
workers  out  of  140,000  used  lead  compounds.  Diseases 
of  the  respiratory  organs  are  not  more  numerous  than  in 
other  trades.  Among  66,000  workers  in  429  factories 
between  1900  and  1903  there  were  annually  88  cases  of 
lead  poisoning  (0-13%),  on  the  average.  In  factories 
where  galena  is  used  no  cases  were  observed. — O.  E.  M. 

Plate  and  sheet  glass.     Board  of  Trade  Bulletin  No.  92. 

AIay  be  obtained  from  the  Board  of  Trade,  Commercial 
Intelligence  Branch,  73,  Basinghall  Street,  E.C. 

Patents. 

Tunnel  dryers  for  drying  products  of  clay  and  the  like 
material.  A.  R.  Stevenson,  Glasgow.  Eng.  Pat. 
23,174,  Oct,  14,  1913. 

Air  is  heated  by  passing  along  pipes  arranged  in  a  flue 
which  extends  along  the  base  of  the  tunnel  and  is  heated 
from  any  available  source.  The  flue  is  covered  with 
thin  plates,  and  the  heated  air  is  led  from  the  longitudinal 
heating  pipes  by  means  of  a  number  of  vertical  pipes  to 
the  top  of  the  drying  chamber.  Air  and  moisture  are 
withdrawn  from  near  the  bottom  of  the  drying  chamber 
by  vertical  downward  pipes,  arranged  in  the  wall  of  the 
tunnel  dryer,  and  pass  into  a  longitudinal  flue,  below  the 
heating  flue,  which  communicates  with  the  chininev 
stack.— W.  C.  H. 


Clay  or  the  like  ;  Apparatus  for  drying  products  of . 

L.    E.    Rodgers,    Chicago,    111      U.S.    Pat.    1,103,435, 
July  14,  1914  ;  date  of  appl.,  Nov.  18,  1913. 

The  articles  to  be  dried  are  run  on  trucks  through  a 
number  of  non-communicating  chambers,  arranged  side 
by  side.  Conduits  into  which  hot  and  cold  air  can  be 
forced  are  arranged  transversely  across  the  chambers,  and 
communicate  with  mixing  chambers  through  openings 
controlled  by  valves.  Air  feeder-ducts  are  arranged 
longitudinally  beneath  the  drying  chambers  and  com- 
municate with  them  through  openings  in  the  top  walls 
of  the  ducts  which  are  connected  at  one  end  with  the  air- 
mixing  chambers.  The  hot  and  cold  air  conduits  are 
placed  midway  between  the  ends  of  the  drying  chambers 
in  order  to  supplv  air  to  the  opposite  ends  of  the  chambers. 

-W.t'-H. 


Gas   retorts   and   the    like;    Manufacture   of  fireclay • 

G.  V.  Evers,  Stourbridge,  Worcester.  Eng.  Pat'.  25,590, 
Nov.  8,  1913. 
To  avoid  handling  the  retorts  or  other  articles  between  the 
processes  of  shaping  and  firing,  the}-  are  shaped  in  the 
firing  kiln,  bv  means  of  a  machine  carried  on  overhead 
rails.— A.  T.  L. 


. 
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MM* 


Chiii;  Recovery  «j  valuable  products  [oil  mud  eombuttibli 

ml]  from and  Ihi  employment  of  such  products 

in  the  manufaeturi  of  bricks  and  the  like.     <!.  P.  Crowdi  a, 
Peterborough.     Eng.  Pat.  28,191,  Dec.  0,  1913. 
A  aSTOBT  is  fixed  ill  one  of  tin-  chambers  or  hot  flues  of 
a  hack   kiln,  and  is  so  arranged   thai    material  can   be 
d   into  it   and   products  of  distillation  withdrawn 
and  collected  in  a  hydraulio  main.     Clay  or  Bhale,  con 
taming   bituminous   substancos,   is   thus  distilled  by   the 
'    the    brick    kiln,   steam,    also  superheated    by    the 
heat  of  the  kiln,  being  at  the  same  time  blown  into  the 
retert    to  assist    distillation,  and  the  residual   baked  clay 
may   be   mixed   with   other  days   for  liriek   manufacture. 
The  liquid  and  gaseous  products  of  distillation  are  applic- 
able for  heating  the   kiln  itself,  for  illuminating,   power 
generating,  or  other  purposes. — 0.  K. 

Manufacture    of   sheet .     H.    K.    Hitchcock, 

Tarentum,  IV.  Assignor  t"  Hitchcock  Experiment  Co. 
uc  No.  13,804,  Sept.  29,  1914,  of  U.S.  Pat.  805,064, 
21,  1906.     Date  of  appl..  dune  18,  1906. 

8n  this  J.,  1905.  1306.— T.  F.  B. 

Dehydrating  apparatus.     U.S.  Pat.  1,112,454.   Seel. 


IX.— BUILDING  MATERIALS. 

Portland   cement  ;    Alterations    in    Austrian   standards  for 

■ .     Cement  1914,  14— 15,  34— 35,  65— €6.    (hem.. 

Teehn.  Rep.,  1914.  38,  270. 

The  cement  must  not  contain  more  than  2-5%  SO,  or 
■"'',,  MgO.  For  determining  the  setting  time,  a  needle  of 
1  sq.  mm.  cross-section,  weighted  with  300  grins.,  is 
prescribed.  The  briquettes  used  for  testing  the  strength 
of  the  cement  are  to  be  kept  in  air  for  the  first  24  hours, 
and  then  some  entirely  in  water  at  15° — 18°  C.  until  the 
test,  ami  others  for  6  days  in  water  and  afterwards  in  air 
at  15; — 20  ('.  The  briquettes  kept  in  water  only,  must 
have  after  7  days  a  tensile  strength  of  12  kilos,  and  a  crush- 
ing strength  of  120  kilos,  per  sq.  cm.,  and  after  28  days 
20  and  2(H)  kilos,  in  the  respective  cases.  The  briquettes 
kept  in  water  and  afterwards  in  air.  must  have  after  2S 
days,  a  tensile  strength  of  25  kilos,  and  a  crushing  strength 
of  250  kilos,  persq.  cm.  The  direct  ions  for  the  preparation 
and  treatment  of  the  briquettes  before  testing  are  also 
altered.-^J.  H.  L. 

Plaster  ;  Mixing  and  setting  of .     A.  Astruc  and  A. 

Juillet.     J.   Pharm.  Chim.,   1914,  9,  5—19. 

5IDERATION  of  the  qualities  of  plaster  for  surgeon's 
work.  For  mixing,  60  grms.  of  water  per  100  grms.  of 
plaster  are  recommended :  setting  is  nearly  complete 
after  20  mills.  The  time  of  setting  of  the  plaster  is 
retarded  by  the  presence  of  mucilaginous  substances,  such 
as  marsh-mallow,  gum  arabic.  Unseed,  etc.  ;  powdered 
marsh  mallow  in  particular,  even  when  only  0-5°o  is 
present,  more  than  doubles  the  time  required;  setting 
is  accelerated  by  alum  and  common  salt.  The  rise  in 
temperature  on  mixing  and  the  duration  of  the  heat 
reaction  vary  with  the  quality  of  the  ingredients  used. 
When  marsh-mallow  is  present,  the  duration  of  the 
reaction  is  increased,  but  the  rise  of  temperature  is  less. 
Alum  and  sodium  chloride  cause  a  great  increase  in  the 
rise  of  temperature  and  shorten  the  time.  The  relations 
x'tween  rise  of  temperature  and  time  are  shown  graphic- 
ally by  means  of  curves. — J.  H.  J. 

Zinc  in  treated  uxxxf  ;  Determination  of .  F.  C.  Fran- 
Mid  M.  G.  Mastin.  J.  Ind.  Eng.  Chem..  1913,  5,  738-^- 
739. 

<oiericas  railroad  companies  buy  sleepers  specified  to 
contain  A  lb.  ZnCl,  per  cb.  ft.(=  about  0-5°<>  Zn).  The 
common  method  of  determination  is  to  heat  the  sample 
with  sulphuric  acid,  add  nitric  acid,  and  heat  till  all 


organic  matter  is  destroyed,  whi  n  uluu-d, 

iron    removed,   and   una    precipitated   a^   sulphid 
weighed  as  oxide,    This  pvi  .  i ■  .ry  results  with 

woods  other  than  oak  (especially  red 
matter  of  which  is  no)  completely  destroyed,  while  onh 
about  half  of  the  iin<  d.    To 

obviate  the  difficulty  J  grms.  ol  the  dried  shapings  are 
fused  in  a  niokal   basin  with  ■  littt    watei   and 
30  grms.   of   pure   potassium   hydroxide,   with  frequent 
stirring,    and    minute    I  "I    potassium    mtrati 

(about  0-5  grm.  in  all)  added  from  time  to  time  until  all 
organic  matter  has  been  oxidised.  After  cooling,  the 
mass  is  dissolved  in  water,  15  to  20  o.o.  "1  bromine  watei 
added,  the  liquid  boiled,  the  nickel  orated,  and 

the  filtrate  and  washings  rendered  faintlj  acid  with 
hydrochloric  acid.  Sodium  sulphite  in  then  added,  the 
amount  of  free  hydrochloric  acid  brought  to 
vol.,  the  liquid  diluted  to  400  c.c,  heated  to  boiling,  and 
titrated  with  potassium  ferrooyanide,  with  uranium 
nitrate  as  indicator,  whilst  a  blank  determination  i 
simultaneously.  The  method  gives  good  results  with  "ak 
impregnated  wit  h  bo!  b  creosote  and  zinc  chloride.— ' 

Patents. 

Slates   or    tiles;    Manufacture   of  artificial .      I      M. 

Macdouald   and   .J.   .1.    Keswick,   London.     Eng.    Pat. 

21,579,  Sept.  24,  1913. 
Pulverised  material,  for  example  refuse  slate,  with  or 
without  the  addition  of  sand,  powdered  l>rick  or  stone 
and  colouring  materials,  is  mixed  with  approximately 
15%  of  its  weight  of  Portland  cement.  The  mixture  is 
made  into  a  semi-plastic  mass  by  water  or  a  diluted 
solution  of  sodium  borosilicato,  pressed  into  the 
shapes,  allowed  to  harden  and  then  immersed  in  a  solution 
of  sodium  borosilicate  of  35°  to  •">•">  Tw.  (sp.  gr.  1175 — 
1-275)  and  finally  dried.— W.  C.  H. 


Magnesium    cement;  Process  of  making .     W.    £ 

mann,  Assignor  to  M.  V.  Gault,  Baltimore,  ltd.  '  8 
Pat.  1,102,358,  July  7,  1914  ;  date  of  appl.,  April  7.  1911. 
MAGNESIUM  oxide,  magnesium  sulphate,  sodium  chloride, 
kieselguhr  and  if  desired  asbestos  and  colophony  are 
mixed  with  water  to  produce  a  plastic  maso  to  which 
carbon  bisulphide  is  also  added  "  to  increase-  evaporation 
of  moisture  and  the  dissolution  of  other  ingrediei 

— W.C.  EL 

'    Cement;    Process    of,    and    apparatus    for    making . 

H.  L.  Duncan,  New  York.  U.S.  Pats,  (a)  1.113,606 
and(B)  1,113,933,  Oct.  13,  1914  ;  dates  of  appL,  Nov.  13, 
1903  (renewed  March  10,  1914)  and  June  20,  1910. 
(a.)  Molten'  furnace  slag  is  congealed  into  a  sheet  of 
plastic  material,  which  is"  broken  up  and  piled  on  a  con- 
veyor, where  it  is  annealed  and  then  pulverised  and  cooled. 
The  material  thus  obtained  containing  substantial  pro- 
portions of  active  cement  material,  is  mixed  with  inert 
cement  material,  produced  bv  treating  furnace  slag,  and 
also  with  Portland  cement,  (b)  The  apparatus  comprises 
a  pair  of  adjustable  congealing  rolls,  through  which  cooling 
fluids  can  be  circulated  ;  portions  of  the  rolls,  on  which  fluid 
coolin"  jets  can  plav,  are  arranged  to  work  within  cooling 
chambers.  Substantially  molten  furnace  slag  is  ">pp>ied 
to  the  larger  congealing  roll  by  a  corrugated,  cooled  feed 
roll.  The  stream  of  plastic  slag  thus  produced  is  dis- 
engaged from  the  larger  congealing  roll  by  a  scraper  fixed 
to  toe  feed  roll  and  fed  on  to  a  stationary  cooled  conveyor, 
with  which  a  rotating  breaker  cooperates  and  disintegrates 
the  sla°.  Gaseous  and  liquid  cooling  jets  are  directed 
on  to  the  breaker  and  stream  of  slag  on  the  conveyor. 
A  movinc  conveyor,  provided  with  an  adjustable  speed 
device  and  enclosed  in  an  annealing  chamber,  re. 
the  Bias  particles,  which  when  discharged  from  the  con- 
vevor  "come  in  contact  with  fluid  cooling  jets  and  pass 
to'a  rotating  disintegrator;  from  this  the  slag  material 
passes  bv  a  shoot  to  a  rotating,  ribbed  cooling  cylinder 
.    in  which  "the  active  slau  cement  material  collects.— \\  X  H. 
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Hard  is  materials.     A.  C.  Horn,  New  York. 

U.S.  Pat.  1.114.140.  Oct.  20,  1914  ;  date  of  appl.,  Oct.  9, 
1912. 

Portland  or  other  hydraulic  cement  is  mixed  with  finely 
divided  magnetite,  ferrous  sulphate  and  manganese 
dioxide,  worked  up  into  a  plastic  mass  with  water  and 
formed  into  any  desired  shape. — B.  X. 

Concrete;  Aggregate  for .     P.  M.  Haldeman,  Assignor 

to  The  Master  Builders'  Co..  Cleveland.  I  (bio.     U.S/Pat. 
1,113,555,  Oct.  13,  1914  ;  date  of  appl..  .May  4.  1914. 

The  surface  portions  of  a  concrete  structure  are  formed  of 
cement  and  finely  disintegrated  partices  of  metallic  iron 
coated  with  a  thin  and  substantially  uniform  film  of 
magnetic  oxide. — W.  C.  H. 


Slag  ;  Process  of  making  articles  from  - 
Paris.  U.S.  Pat.  1,114,581.  Oct. 
appl.,  Nov.  6,  1913. 

See  Fr.  Pat.  455,381  of  1913  ;  this  J., 


20, 


M.  Chiapponi, 
1914.     Date  of 


1913,  945.— T.  F.  B. 


I  omposition  for 


coating    cement. 
See  XIII. 


U.S.    Pat.    1,112,059. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron;    Addition    of  titanium  iron  alloys  to  foundry . 

H.  Braune.  Jernkontorets  Annaler,  1913,  68,  822. 
Cheni.-Techn.  Rep.,  1914,  38,  273.  (See  also  Venator, 
this  J.,  1910,  570  ;   Slocum,  this  J.,  1911,  899.) 

Experiments  at  the  Kgl.  TecJinischen  Hochschule  of 
Stockholm  indicate  that  the  addition  of  titanium  to 
foundry  iron  removes  nitrogen  more  readily  than  it 
deoxidises.  0-25%  Ti  removes  as  much  nitrogen  as 
larger  quantities.  The  transformation  point,  texture, 
specific  gravity  and  mechanical  characters  of  the  iron  are 
not  altered.  Resistance  to  strain  is  increased  by  addition 
of  0-25%  ul  ferrotitanium.  The  quality  of  steel  appears 
to  be  improved  by  addition  of  0-25%  Ti.  By  embedding 
the  iron  in  90°o  titanium  and  heating  in  a  cementation 
furnace  for  14  days  ;  the  superficial  portions  absorbed 
0-1%  Ti.— J.  H.L.' 

Titanium  in  iron  and  steel :    Colorimetric  determination  of 

.     C.   R.  McCabe.     J.   Ind.    Eng.   Chem.,   1913,   5, 

735—736. 

Amounts  above  0-02%  :  Two  grms.  each  of  the  sample  and 
of  steel  free  from  titanium  are  dissolved  in  80  c.e.  of 
sulphuric  acid  (1  :  3),  4  c.e.  of  nitric  acid  (sp.  gr.  1-2)  added, 
and  the  solutions  boiled  until  free  from  nitrous  fumes, 
and  (in  the  case  of  cast  iron)  filtered  from  silica.  The 
liquids  are  diluted  so  that  in  equal  volumes  the  colours 
match,  and  an  addition  of  2  c.e.  of  3%  hydrogen  peroxide 
is  made  to  each.  Standard  titanium  solution  is  then 
added  to  the  solution  of  non-titanium  steel  to  match 
the  colour  of  the  test  sample.  The  standard  solution  is 
prepared  by  heating  100  grms.  of  ferrotitanium  with  about 
50  c.e.  of  strong  hydrochloric  acid  and  (after  some  moments) 
5  c.e.  of  nitric  acid  (sp.  gr.  1-12).  After  evaporation  of 
about  half  of  the  acid  the  liquid  is  diluted  with  15  to  20 
c.e.  of  water  and  the  ferroT-titanium  treated  with  more 
of  the  mixed  acids  until  sufficient  has  been  dissolved 
(about  12  times).  The  filtrates  are  evaporated  until  titanic 
acid  separates,  and  then  freed  from  iron  by  extraction  with 
ether,  united,  heated  with  150  c.e.  of  sulphuric  acid  (1  :  3), 
.  nd  filtered.  The  filtrate  is  diluted  to  about  700  c.e, 
boiled  with  excess  of  ammonia,  and  the  precipitated 
hydrated  titanic  acid  washed  free  from  chlorides  by  de- 
cantation,  dissolved  in  50  c.e.  of  sulphuric  acid  (1:1) 
and  diluted  to  a  litre.  The  strength  is  determined  by 
precipitation  with  ammonia,  and  the  solution  diluted  so 
as  to  contain  0-0002  grin,  of  titanium  per  c.e.  Amounts 
In  loir  0-02%  : — The  solutions  of  the  sample  and  of  non- 
titanium   steel  are  evaporated  to   10  c.e.,  transferred  to 


separating  funnels  (the  dishes  being  rinsed  with  about 
15  c.e.  of  dilute  hydrochloric  acid,  2:1),  and  shaken  with 
50  or.  of  ether  (free  from  alcohol)  to  extract  the  iron. 
The  lower  layers  are  drawn  off,  each  diluted  with  225  c.e. 
of  hot  water,  and  boiled  with  ammonia  in  slight  excess,  the 
precipitates  washed  with  hot  water,  and  dissolved  in  10  c.e. 
of  sulphuric  acid  (1  :  3),  and  filtered  into  30  c.e.  colori- 
metric  cylinders.  The  filtrates  and  washings  which  should 
be  equal  (15  to  18  c.e.)  in  both  cases,  are  then  treated  with 
3  c.e.  of  3%  hydrogen  peroxide.  In  the  presence  o 
0-001%  Ti  a  yellow  tint  quite  distinct  from  the  grew 
tint  of  the  non-titanium  solution  will  be  seen,  and  its 
amount  may  be  determined  as  described  above.  In 
the  case  of  cast  iron  the  sample  is  dissolved  in  hydro- 
chloric acid,  the  solution  filtered,  and  the  residue  ignited 
(and  after  volatilisation  of  silica  with  hydrofluorii 
and  a  few  drops  of  sulphuric  acid)  fused  with  1  grm.  of 
sodium  carbonate.  The  mass  is  dissolved  in  hydrochloric 
acid,  and  added  to  the  main  solution,  which  is  then 
extracted  with  ether,  etc. — C.  A.  M. 

Venn  ntation  of  iron  ;    Recent  developments  and  researches 

on    the .     \V.    Guertler.     Intern.    Zeits.    Metallog., 

1914,  6,  196—199. 

Cementite  can  only  be  formed  by  direct  synthesis  during 
cementation  if  the  carburising  agent  (e.g.,  acetylene, 
cyanogen)  is  less  stable  than  cementite.  In  cementation, 
the  more  or  less  pure  y  crystals  become  saturated  with 
carbon  on  their  surfaces,  and  the  carbon  then 
diffuses  from  the  surface  into  the  interior  and 
then  from  crystal  to  crystal.  The  diffusion  from  one 
crystal  to  another  appears  to  be  independent  of  the  car- 
burising agent  but  increases  with  the  temperature.  Sinoe 
the  carbiu-ising  agent  at  the  steel  surface  has  to  be  con- 
tinuously renewed,  fluid  agents  are  the  best.  Fe,C 
separates  out  of  the  7-crystals,  on  the  side  remote  from  the 
carburising  agent,  when  they  are  saturated  with  respect 
to  the  agent  and  supersaturated  with  respect  to  Fe,C. 
H  the  earburisation  is  sufficient,  free  carbon  is  obtained 
either  by  disintegration  of  cementite  or  by  separation  from 
the  supersaturated  7-crystals. 

Some  results  obtained  by  Hatfield  (see  also  this  J.,  1911, 
427)  are  given  in  the  following  table  : — 
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— W.  F.  B. 

Steel  castings  ;     Micro-structure   of .     W.   Tassin.    J. 

Ind.  Eng.  Chem.,  1913,  5,  713—717. 

Steel  castings  in  the  "green"  (i.e.,  from  the  mould) 
show  a  coarsely  crystalline  regular  network  the  meshes 
of  which  usually  intersect  at  some  angle  of  an  octahedron. 
This  structure  is  termed  "  ingotism."  When  the  steel  is 
annealed  at  the  right  temperature  for  a  sufficient  time, 
the  structure  becomes  finely  granular  and  uniformly 
distributed.  With  insufficient  time  at  the  rig] 
tore  traces  of  the  original  structure  will  be  seen,  whilst 
with  too  long  a  time  the  new  structure  will  be  much  coarsi  c 
and  show  irregular  areas.  These  become  mon 
nounecd  when  the  temperature  is  too  high.  Whi 
which  has  been  correctly  annealed  is  sensitive  to  shock 
and  to  suddenly  applied  loads,  the  niicrostructiirc  will 
show  the  presence  of  slag,  sulphides  or  other  impurities. 
or  even  minute  cracks  following  the  lines  of  the  impurities. 
When  used  in  conjunction  with  a  set  of  standards  the 
metallographic  method  will  give  information  not  easily 
obtainable  in  anv  other  wav. — C.  A.  M. 
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v  by   heating 

\\    P.  Uhewskj       Intoi  n 
.  1914,  6,  199     200. 

ioing  :    '    0  S3    Un  0  38,  and  S  003%.  »■'- 
heated  in  an  electric  vacuum  furnace  to  800    C    and  then 
Moled    to   680   ('.     This    was    rc|  calcd   .  Icvcn    tin 
Intervals  of  20  tnins.    Mn  the  transition  tci 

hii  li  h  id  a    lull'  tendency   to  ri  io,  was  704    i     t« 

71  l'   i        Alter  treatiucnl    the  structure   w,i>  coarser,   the 

had  increased,  the  lamella]    was  less  in 

am. mul   hut   composed  of  larger   particles,  the  cement  it  c 

had  in.  rcascd,  and  free  ferritc  was  present       It   was 

ting  a  second  sample  containing  :    C  0  :IT.  Si  0-38, 
Mno'is.  P- 0-05  and  S  0-03%.  that  this  result  was  m 
to  tin-  original   presence  of  cementite.     The   mechanical 
were  : — 


Sample. 


tensile  strength.     Elongation. 


■       In-fore  trcatm.  lit 
.ll.r 
■  it.  r 


tun*  per  -i   in. 
is  : 
::i  2 


lis 


— W.  P.  B. 

■<  •«    nf .       W. 

rtler.      Int.    Zeits.    Metallog..    1914,  6,   72-  -80. 

The  principal  photomici  id  descriptions  published 

In-  N.T.  Belaiew  of  the  structures  which  maj  be  developed 

-  arc  given  and  discussed.      Primary  crystallt 
from  the  molten  metal  gives  rise  to  a  dendritic  structure 
see  this  J.,    1912,   539        fyegregatioi     structun  •.       \s   the 
ols.  cementite  or  ferrit'  >,  and  independent 

■pins  "(  y-solid  solution  are  formed.  It  the  segregations 
if  cementite  or  ferrite  become  forced  to  the  boundaries 
if  the   iinliviilu.il   crystals   the   "  net  -structure "    results. 

of  tin-  meshes  is  i nected  directly  with  tl 

■f  oooling  and  the  temperature  ol  annealing.     The 

<v.   on   tin-   other   hand,    be   confined   within   the 

^•crystals,    when    their    orientation   corresponds    to    the 

structure  of  each  grain,  ami  YYidmanstettcn  figures 

ire  formed  (see  this  J.,  1910,  954).     Normal  mart,  n 

in    arrested    and    irnperfect    Widmanstatten    structure. 

The   "  net  "   and   Widmanstatten   structures   may  occur 

together.     Pearlitt  formation.     Tin    -,  crystals  on  further 

looting  are  resolved  into  pearlite.       Belaiew  distinguishes 

between    streaky,    wavy,    and    onyx-like    pearlite.     Tin 

structure  may  be  apparent  only  under  high  magnifications 

ind  Belaiew  does  not  agree  with  the  view  that  troostitc 

san  ultramicroscopic  structure  and  that  sorbite  represent* 

in   intermediate    stage    between    troostitc    and    pearlite. 

Pearlite  is  structurally  unstable,  the  constituents  tending 

o  segregate.     This  tendency  is  considerably  increased  in 

seuce  of  excess  of  either  constituent.      In  this  way 

-ementite  boundaries  of  grains  may  extend  into  the  grains 

ormins  pseudo-dendrites.     The  author  questions  Belaiew' s 

view  that   the  characteristic  of  damascene  steel   is   the 

nipletc  resolution  of  pearlite  into  ferrite  and  cementite. 

— T.  St. 


hrome    and    tuny'  </itdis>»    of 

.     M.  B.  Moir.     Phil.  Mag..  1914.  28,  738— 

(See  also  this  J..  1914.  552.) 

rnE  residual  magnetism  of  steel-  i-  of  varying  magnitude 
oid  is  retained  with  different  degrees  of  firmness  accord- 

the  composition,  the  physical  condition  as  detci- 
uined  b\  previous  heat  treatment,  and  the  size  and 
*hape  of  the  sample  of  metal.  The  retentive 
■vas  determined  by  measuring  the  strength  of  ne| 
liagnetic  field  necessary  to  reduce  the  residual  magnetism 
o  lero  :  this  negative  field  is  equal  and  opposite  to  the 
■oercive  force  of  the  magnet.  The  amount  of  residual 
n   the  alloys  investigated  was  not   found  to 

•iv  relationship  t"   the   permanent    magnetisi 
oercive    force.     Annealed    specimens    "f    chrome    steels 
lossessod  only  a    negligibly  small  quantity  of  permanent 
uagnetism,  while  quenched  specimens  retained  sufficient 


lining  Cr  from  I  to  20      but  other? 
total    I-  ridual   magnetism   fell 
content.     The     permanent 
submitting  to  repeal 

.     Willie    III. 

The  n 

-  of  the  in 
of  lengt  h  to  breadth  intent  mail  bi 

diminished  to  give  the  same  magnetic  properties.  Tun. 
steels  gave  b    much   higher  magnetic  intci  pei 

inaneiit   maguetisn    than  cm  ime  iteels,  yol   tni 
force  and  reti  lower  than  with  the 

-  containin  front  -'  B 

to  11  ■>'"  ,  W,  quenched  fi I C,  a  i  ont  inuoi     fail  m 

the  total   rosid  bism  ooourrod  with  increase  of 

tungsten,    while    the    permanent     magnetism    remained 
approximai  at  ap  to  87°^   \\      J    V  I' 

Ferro-nickels  ;    Dilatation   of — - — o>' , 

il.     I'.    Chevenard.      Comptea  rend.,  1914,   159, 
175—  17S.     ,r.  Chem.  Soo.,  1914,  106,  ii.,  708    Tim. 

A   -M  I.-,    of  the  dilatation  and  contraction  of  bUoj 
iron  and  nickel,  varying  from  pun-  iron  to  pun-  nickel, 
a  temperature  range  from  —195°  to  750J  ('.     The  differ- 
ence between  the  linear  dimensions  ol  the  alloys 
before  and  after  heating  are  a  measure  of  the  amplil 
of    the    irreversible    transformation.     These    ditTor. 
dually   tend   tow. ml-   zero   on   passing  from   iron 
I'.  Ai.  i .  i.       i -  apparently  the  limit  ol 
Tin-   alloys   between    r   Ai   and    l-'.Ai,   have   abnormal, 
qnasi-reversibl                         For    PoNi,,    the    dilatation 

a  place  according  to  a  parabolic  law  between  0 
800°  C. 


■?  (ferroeilit 

of hydrogif 
Rev.    eeii.   ('him.    pure   .t   appl.,    1913,   16,  341—347. 
Chem.-Techn.  Kip..  1914,  38,  380. 

Fn  '   portions  (10  gi  h)  of  the  ferrosiheon  contained 

in  thin  paper  thimbles  are  added  sncccssivelj   to   50 

of  40%  -odium  hydroxide  solution  in  a  2-litre  tlask  and 
kept  at   80    C.     The    -vol-. 

bottles    containing     respectively    pnj  bromine 

water  (to  oxidise  hydrogen  phosphide),  and  10%  sodium 

hydroxide  solution  (to  remove  bromine  vapour).     To  the 
last  wash-bottle,  in  which  a  thcrimimetci  -  on 

nected  a  gas  receiver.     The  volume  of  ;:as  obtained  is 
reduced  to  0   C.   and  760  mm.     50  grms.  of  silicol  j 
70  to  75  litres  of  hydrogen.     The  contents  of  the  bromine 
water  wash-bottle  may  be  used  for  the   determination  of 
phosphorus. — T.  St. 

Zine-golfi  slinu  :  Nott  •  on  treatmt  Ri  of .     If.  A.  White. 

.1.  ('hem..  Met.,  and  Mill.  Soc.,  S.  Africa.  1914,  15,50—6], 
The  value  of  the  calcined  slime  is  increased  by  emulsifying 
any  "  white  precipitate  "  present  before  treatment  with 
acid,  thus  avoiding  the  formation  of  difficultly-soluble, 
"  greasy  "  lumps  ;  and  by  heating  the  slime  for  at  1 
12hrs.  with  excess  of  acid  and  then  neutralising  the  en 
with  part  of  the  coarser  zinc  shavings  :   sodium  bisulphate 

is  more  iv mical  than  sulphuric  acid  and  is  now  generally 

used.     The  life  of  the  clay  liner  (of  a  pot  used  for  smel- 
ls prolonged   by   filling  the  space  between  the  liner 
the  pot  with  powdered  graphite  (crushed  | 
facilitated  ar.d  a  slag  obtained  containing  less  than  1" 
\u  per  ton  (after  panning)  by  covering  (not  m 
charge  of  calcined  slime  with   15   -20%  of  its 
a  mixture  of  calcin  id  borax  1,  and   I 
weight.— W.  E.  F.  P. 

GoUl  ■  M 

plati»  H.    R    Jolly.     J.   Chem., 

M.t  .  and  Min.  Soc.,  S.  Africa,  1!'14.  15,  51—52. 
The  bead   obtained   by   cupelling   t1 

the  pot  assav  is  heated  with  dilufc   0911a  n  ;■■■•  (1:1)  until 
all  the  crold  "is  dissolved,  the  solution  filtered. 
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with  sodium  hydroxide,  warmed,  treated  with  5 — S  c.c.  of 
warm  potassium  cyanide  solution  and  in  10  mins.  with 
30  cc  of  sodhun  sulphite  solution  (20°oU  wanned  for 

— 15  mins..  then  diluted  to  about  300  cc.      The  foilow- 

_  solutions  are  added  in  the  order  _ 
stirring :    8 — 10  drops  of  potassium  lerrocyanide  (10°o), 
30  c.c  of  copper  sulphate  (20%),  30  tt.  of  surphurk 
.        i,  and  10  cc.  of  sodium  sulphite.     The  precipitate 
is  allowed  to  settle,  filtered  off  and  treated  by  the  ordinary 
pot   assay  process,  the  resulting  bead  being  parted   as 
nsoaL     In  five  experiments  in  which  from  5  to  IT  mzrms. 
of  check  gold  were  dissolved  in  aqua  regia.  99-8 — I 
of  the  Au'was  recovered  by  this  process. — W.  E-  F.  P. 

Siftd-eopper-oold-silrer  alloys  ;   Quaternary  mixtures  tciti 

two  liquid  strata  ami  the  quaternary .     Equilibria 

in  •juaUrnaru  systems.     X.  Parravano.  Gazz.  chim-  itaL. 

1914.  44,  it.  279—349.     (See  also  this  J..   1913.  1112. 

115S:    1914.  261.) 

---    .-     .       -     -      -   .     -.    -  _-     .----.      -      .- ,-     r      :    -z- 

pure  components,  or  of  biliary,  ternary,  or  quaternary 

solid  solutions  from  quaternary  mixtures  with  two  liquid 

strata  is  discussed ;    and  such  systems  are  divided  into 

res.  for  each  of  which  are  given  the  nature  of  "he 

boundaries  of  the  space  which  limits  the  primary  separation 

of  a   pure   component :    the   surface   which   limits   the 

secondary  separation  of  a  pure  component ;    the  curve 

which  defines  the  tertiary  separation  of  a  pure  component ; 

.:.:-,--     -     „    -    -z    i     : ■-.:.-    :':.        -;_.-      -   -.-.:-.'     '      : 

binarr.   ternary,   and  quaternary  solid  solutions  respec- 

trvelv.      A  re-investigation  of  ternary   Cu-Au-Ag   alloys 

gave  results  agreeing  on  the  whole  with  those  obtained 

'aneeke    (this   J_    1911,    1259).    The   temperatures 

of  initial  separation  of  one  component  and  of  two  com- 

for  276  Quaternary  alloys-  The  rones  of  coexistence  of 
the  sobd  and  liquid"  phases  and  the  zones  of  soBd  miseibinry 
?hown  on  tetrahedral  diagrams.  In  addition  to  these, 
a  series  of  t"°"g"1*T'  diagrams  depict  the  isotherms  in 
the  separation  of  solid  solutions  of  varying  composition, 
when  in  each  case,  the  quantity  of  nickel  in  the  liquid 
remains  constant  at  a  definite  percentage.  The  structure 
oi  the  alloys  obtained  was  also  examined  micrographicallv, 
and  it  was  possible  to  recognise  crystals  of  pure  metals, 
soBd  solutions,  and  eutectics,  also  to  distinguish  primary 
from  secondary  constituents. — J.  X.  P. 

Plant   of  Sew   Jersey   Zinc   Company.     OS,    Paint    and 

Drug  Rep..  "Nov.  2,  1914.     [T.R.] 
LBCLiTB's   process   of   making   zinc   oxide   by  distilling 
and  I  inane  metallic  line,  started  v*_^="-"  '-^'-,  ---  ■"" 
71  in  use  in  Europe  and  at  the  Florence  works  of  the 
Bse  Company  of   Pennsylvania.     In   1848 
--_   \.".^r  Jersev  Zinc  Company  began  experimenting  at 
-  »rk,   and  in    1850  built   its  first  works.     Originatty 
rt  intended  to  make  metallic  zinc,  but  found  that  the 
Franklin  ores  contained  too  much  iron  and  manganese 
-     --._.,    -;..---:--.-     i-  i  -."--T-.:.:    :.rz.-i.:-  i"r--     -. 
to    the    manufacture    of   oxide.    It   experimented   with 
Vi-     _;     :        --  -    ..•  '.  -  ■  .-.        .:::-::!       --.   •'—  '-  .-  r.     • 
in  use,  which  was  patented  in  1 852. 

palmerton  plant  occupies  a  long,  narrow  strip  of 
land  in  the  Lehigh  vauey,  extending  westward  from 
Palmerton  about  one  and  three-quarter  miles.  On 
the  plot  the  company  has  a  large  oxide  plant  and  also 
plants  for  the  manufacture  of  spiegeleisen.  zinc,  lithopone, 
and  sulphuric  acid.  By  1910  the  business  had  outgrown 
-..-.-  -.u-  :..::;-  :.  :  :  -ir.:  -  j.-  :  ._: .  : :  ".'- =:  ■^-:  '.'.- 
■    -". 

-'-_■  -  -  -  -:=.:.-::'--  ::.  r:~r.=;  ;>:  :  r:--.  : 
Furnace,  X.J.,  where  it  is  crashed  and  treated,  first  by 
magnetic  separators  and  then  by  jigs,  which  separate  it 
into  four  products.  The  first,  called  Frankfinite,  consists 
mainly  of  oxides  of  zinc,  iron,  and  manganese,  with 
praeticalrv  no  injurious  impurities.  This  ore  is  worked  by 
itself,  making  the  best  qualities  of  oxide.  The  residue 
remaining  in  the  furnaces  after  removal  of  the  zinc  is 
t«l~n  to  the  blast  furnaces  for  the  manufacture  of  spiegel- 
eism.     The   second   product    contains   about   the   - 


"-'-.. 


.-;.  :.:  :  :  :.  .-.-  -\--r.-L_r..:  .-■.-..■  --  .:  -.  ,.-.  . 
and  does  not  make  quite  as  good  an  oxide.  It 
Franklinite,  for  the  manufacture  of  oxide,  and  the 
are  thrown  away.  The  third  product  is  Wille- 
anhydrous  zinc  silicate,  free  from  cadmium  and  almost 
free  from  lead, which  is  used  for  the  production  of  pate 
.  _.:::-  ,.  : .:. .  7  -  .-  -  .:--..-::...--.-:  :i-. 
alloys  that  are  to  be  spun  and  drawn,  as  the  metal  made 
-  is  ductile  and  not  liable  to  crack  when  worked; 
also  for  galvanising  telegraph  and  telephone  wires  whim. 
- :  stand  severe  bending  in  making  the  splices,  at  it 
has  been  found  that  a  coating  of  pure  zinc  free 
lead  and  cadimum  is  less  Kkely  to  crack  and  peel  off 
.:  .  .  ,,  _>-  -.-.■  -  .  -  -  -  T--  :  i—.t  tr.-iu:: 
the  ore  at  Franklin  is  limestone  t.»iWn«g 

The  ores  are  shipped  to  Paimerton,  where  they  are 
received  on  a  high  trestle,  p"-»nel  to  the  furnace  n 

are  dumped  in  bins  or  stocked  in  large  _ 
behind  the  trestle,  from  which  they  can  be  returned  to  the 
bins  by  a  gantry  crane.  The  coal  is  brought  in  on  the 
same  trestle  and  placed  in  bins  in  tine  with  the  ore  bam. 
From  the  bins  the  ore  and  coal  are  drawn  into  a  ear  whim 
takes  them  to  the  mixers,  where  they  are  aiughed  m 
proper  proportions,  mixed  by  machinery  and  elevated 
to  bins  over  the  furnaces.  From  these  they  are  draws 
---    : .-     r  --     -.  --  .         -_-.:-  -i.  : 

deliver  them  to  the  different  furnaces. 

In  the  west  plant  at  Palmerton  there  are  34  Mocks  of 
furnaces,  and  in  the  east  plant  20  blocks.  Each  fniian 
is  a  brick  chamber  with  an  arched  roof  and  a  fiat  grate, 
under  which  is  a  closed  ashpit.  The  total  grate  surface 
of  the  furnaces  is  about  one-half  acre. 

A  new  furnace  is  first  heated  and  then  a  thin  layer  of 
coal  is  spread  on  the  grate  and  ignited.      When  ths  m 

-     \_  .         -_       -  -     -.    ;    r -   -.:.  i       .   .?    .::;:-:    -  :: 

A  blast  is  blown  into  the  closed  ashpit,  and  passes  a? 
through  the  charge,  burning  the  real  and  reducing  asm 
volatilising  the  ™»e  which  is  burned  by  the  excess  of  air 
above  the  charge.  The  tine  oxide  so  produced  and  tie 
-     .      -  -      :  ••     -     .:■     .-..■■  r.  :'-         "'_     :.—  ».•     :; 

.--:.■-  ■■  l-  ::..--:  -     :':.-      .  _  -     r_; 

7:.  -  ..  :  -:.-  :  -.  .  -  --  :  :  _-:  r.  .'  " ._  -  ;--  -' 
the  topffrom  which  hang  muslin  bags  about  45  feet  lose 
,-  .       :     -    -.      -      •   :   -   ■    ■       7:  •'..-:      --- 

out  through  the  bags  and  the  oxide  is  collected  in 
The  bags  are  connected  with  hoppers  at  the 
from  which  -.'--  f.-_-i-:-i  :i.i-  :§  irh-z.  :-.  "c-e  taker  to  the 
p«^H^  room.  The  six  bag-rooms  in  the  two  plants 
contain  nearly  71  miles  of  bags,  with  a  total  surface  of 
51i  acres  of  "muslin.  The  oxide  is  first  bolted  throngs. 
wire  screens.  Each  bolting  machine  feeds  into  a  packer 
which  forces  the  oxide  into  barrels  or  bags.  The  band) 
are  made  at  the  plant  and  contain  300  lb  of  oxide  earn. 
The  paper  bags  contain  50  lb.  each. 


Zinc-siUxr-leadaBoys;  Ternary .    B.  Bogrteh.    Compt- 

rend.,  1914.  159,"  178—180.  J.  Chem.  Soc,  1914,  10*. 
n.,  729. 
Os  melting  together  lead,  silver,  and  tine,  two  layers  are 
generally  formed,  and  the  author  has  studied  the  disttiba- 
tiom  of  "the  three  metals  between  the  two  layers  at  the 
-•-..-.-:  :-..:./.-:.  :•:.-•.  -;  ■  "-  ■  '  '— 
the  poorer  in  lead,  and  consequently  less  fusible-    1 

:   >ed  mixtures  were  studied,  and  a  carre  * 
showing  the  proportions  of  the  three  metals  which  give 
layers,  and  those  which    can    exist    without   ■anal 
These  results  only  hold  good  for  temperatures  near  to  the 
solidification  point. 

Copper,  lead,  and  niekel  ;   Seduction  of  tie  oxides  •/—-"- 
P.   Sabatier  and  L,  EspQ.      Comptes  read-.  1914. 1**, 
137—142.     J.  Chem.  Soc,  1914.  106,  ii-,  729— 73ft 
Coppeb  otide  is  reduced  to  metal  without  the  intamamato 
formation  of  cuprous  oxide,  by  dry  hydrogen  af  iy< 
The  curve  showing  the  rate  of  reduction  is  foiatedll 
one  branch  only,  the  velocity  being  small  at  fas."" 
increasing  rapidlv  up  to  a  certain  point,  ito  ""^ 
diminishes  regularly.     This  oxide  is  reduced  direttty  to  t«e 
metal 
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Thf  redaction  "f  lead   peroxide   by  a  stream  of  dry 

u  is  tirst   manifest   .it    i.mi  c,  ii   being  reduoed 

to  tli.'  protoxidi    without  the  intermediate  formation  of 

red    lead    (compare    Glaeer,    this   .1..    1903,    1061).     The 

de,    litharge,    is    first    visible    .it     I'm    ('..    it    t . •  - i 1 1 _' 

transformed  at  this  temperature,  and  more  rapid!) 

it    Jin    ('    into  tin-  suboxide,    I'll. (I.   this  oxide   lieing,   m 

its  turn,  slowly   reduoed   ko   metallic   lead  at    250  ,   ami 

rapidly  at  .too0  C. 

Th"  authors  have  repeated  their  work,  already  described 

(this  J.,    1914,    351),    on   the   reduction   of   niekel   oxide, 

and    maintain    their    opinion    that    the    unstable,    inter 

•■  suboxide  formed  has  the  composition  Ni40,   and 

tint  Ni,0  as  given  by  Bcrger  (this  J.,  1014,  752). 

smelting.]  <  'mil-dust  firing  for  reverberatory 
ftntocu.  E.  P.  Mathowson.  Eng.  and  Min.  J.,  1914, 
98,  725—727. 

As  a  result  of  successful  trials,  all  the  reverberator)"  fur 
naces  for  smelting  copper  matte  at  Garfield  and  at 
Anaconda,  Mont.,  U.S.A.,  will  be  fitted  for  firing  with 
coal  dust,  and  at  Anaconda  a  new  furnaoo  with  an 
estimated  capacity  of  800  tons  daily  is  being  designed. 
Coal-dust  firing  was  first  used  successfully  by  D.  H. 
Browne  at  Copper  Cliff,  Ont.,  Canada,  for  smelting  basic 
ore,  and  preliminary  drying  and  very  fine  pulverisation 
of  the  coal  were  found  to  be  essential.  The  plant  con- 
01  a  Rugglee-Coles  dryer  and  Raymond  pulveriser, 
Sturtevant  fans,  a  centrifugal  separator,  and  screw 
conveying  machinery  for  tho  coal  dust.  The  charge  was 
dropped  through  holes  in  the  furnace  roof  along  the  sides. 
At  Garfield  with  Western  (U.S.A.)  ores,  according  to  \V.  J. 
Leonard,  one  furnace,  which  was  not  rebuilt,  smelted 
about  400  tons  of  ore  dailv.  using  14-5°„  coal.  The  slag 
averaged  SiO.  42,  FeO  38,  and  CaO  13%.  The  coal 
contained  moisture  7,  ash  6,  volatile  combustible  matter 
46,  and  fixed  carbon  480o,  with  a  calorific  value  of  13,500 
B.T.U.  when  dry.  At  Anaconda  in  a  furnace,  which  was 
rebuilt  and  provided  with  hoppers  along  both  sides, 
down  the  middle  and  across  tho  firing  end,  47")  tons  of 
ore  were  smelted  daily  with  a  coal  consumption  of  13-8%. 
Tables  of  smelting  results  are  given.  With  this  method 
of  charging,  the  side  walls  are  protected  by  the  charge, 
thus  rendering  fettling  unnecessary  and  there  is  no  appre- 
ciable bath  of  molten  matte.  The  matte  is  tapped  at  the 
front  of  the  furnace  instead  of  at  the  side. — W.  F.  F. 


Capper  and  the  tear.     Engineering.  Nov.  13,  1914.     [T.R.] 

Thb  world's  production  and  consumption  of  copper 
have  been  seriously  interfered  with  by  the  war,  and  prices 
are  very  unreliable.  The  world's  production  of  copper 
during  recent  vears  has  been  as  follows  : — 1913,  1,005,900 
tons;  1912,  l",018,600  tons  ;  1911,  893,800  tons  ;  1910, 
891,000  tons.  More  than  50  per  cent,  of  the  total  is 
produced  in  the  United  States — last  year  589,100  tons 
out  of  1,005,900  tons.  Copper  was  also  produced  last 
year  in  the  following  countries  : — Mexico,  90,000  tons  ; 
Japan.  77,200  tons  ;  and  Australia,  41,800  tons.  Ab 
regards  Europe,  German  and  Austrian  output  was  52,100 
tons,  out  of  a  total  European  output  of  186,500  tons. 
Great  Britain  is  second,  with  41,100  tons  ;  then  Russia, 
34,300  tons  ;  and  Spain  with  23.600  tons.  European 
consumption  during  1913  reached  643,100  tons  :  after 
allowing  for  the  European  output.  456,600  tons  had  to  be 
imported,  obviously  mainly  from  America.  The  European 
consumption  was": — Germany,  259.300  tons;  Great 
Britain,  140,300  tons ;  France,  103,600  tons ;  Russia, 
40.200  tons  ;  Austria,  37,200  tons  ;  Italy,  31,200  tons. 
The  American  consumption  was  351.000  tons.  Reduced 
consumption  has  necessarily  resulted  in  reduced 
production  ;  the  world's  copper  output,  now  that  curtail- 
ment has  become  effective,  has  dropped  to  a  basis  of 
about  550,000  tons  per  annum.  At  the  great  Rio  Tinto 
copper  mine  in  Spain  operations  have  been  slowing  down  ; 
'r*  orations  are  said  to  have  been  curtailed  to  bring  it  in 
line  with  orders  issued  by  other  companies.  It  may  be 
assumed  that  the  leading  copper  mines  of  Germany,  if  not 
entirely  closed  down,  have  also  curtailed  their  production, 
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output  is  also  cut  down. 

Although  the  output  of  ore  was  (topped  as  soon  as 
possible  after  the  outbreak  of  war.  the  output  of  the 
smelting  and  refining  works  cannot  show  a  similar  d 
until  the  materials  in  the  vats  have  been  withdrawn  ; 
ninety  days  must  be  allowed  for  that.  Aft,  r  peace  has 
been  proclaimed,  three  months  must  elapse  before  normal 
refinery     supplies     can     again     be     obtained.      The     total 

American  exports  for  October  have  been  estimated  al 

about  16,200  tons,  and  for  September,  16,838  tons  and 
August,  19.»i7ti  tons  :  the  average  exports  front  19l<t  to 
1913  during  August  and  September  hare  been  30,000 
and  29,300  tons,  respectively. 

Towards  the  end  of  September  the  British  Government 
acquired  all  the  stocks  of  copper  in  Dutch  warehouses, 
this  metal  being  mostly  destined  for  Germany.  Three 
cargoes  of  copper  afloat  for  Holland  were  also  taken  l.v 
the  British  Government.  As  a  result  the  export  of  copper 
from  the  United  States  is  restricted,  as  shipments  can 
only  be  made  with  impunity  to  Great  Britain,  Prance, 
Italy,  and  Roumania,  and  not  to  the  Scandinavian 
countries  and  Holland.  Germany  imports  annual!] 
200,000  tons  of  copper  ;  a  prolonged  war  might  result  in  a 
copper  famine. 

The  total  value  of  the  American  copper  exports  may 
be  taken  at  £30,000,000,  all  of  which  come  to  European 
countries,  except  about  £1,458,000  worth,  which  were 
sent  mainly  to  Canada. 

British  exports  and  imports  of  copper  occur  as  ore, 
unwrought  bars,  blocks,  slabs,  cakes,  and  ingots,  and  copper 
goods  manufactured.  Our  total  copper  exports  of  all 
varieties  are  : — 


Our  total  imports  have  been  : 


1909     

1910                       

Tons. 
288,480 

237,950 
263,740 
251.650 
257,620 

£ 
11. 569.200 
9,295,800 

1911     .               

9,355,300 

1912                                   

11,028 

1913                     

11,31. 

The  world's  consumption  of  copper  has  been  as  follows, 
in  tons  : — 


— 

1913. 

1912. 

1911. 

1910. 

England      

140.300 

Ii-  877 

159,736 

14*.  187 

103.600 

106.753 

106,408 

92.*38 

40,200 

38,818 

Germany    

258 

._-      ._.  , 

.    •     - 

208  BS8 

37,200 

51.574 

41,101 

1 

Italv    

31,200 

34.378 

40.949 

32.487 

United  States    . . 

351,000 

365.922 

316.791 

334.565 

German  silver  ;    Metallography  of .     F.  C.  Thompson. 

Chem.  Soc.  Trans.,  1914. 105.  2342—2349. 
The  preparation  of  a  satisfactory  alloy  involves  the 
reduction  of  the  cored  crystals,  which  are  very  persistent 
in  nickeliferous  alloys  after  casting,  and  which  impart 
brittleness  to  the  metal,  to  a  structure  consisting  of  allo- 
trimorphic  crvstals.  With  the  help  of  micrographs,  the 
influence  of  physical  treatment,  such  as  annealing,  and  of 
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the  chemical  composition,  on  the  properties  of  Cu-Zn-Ni 
alloys  was  studied.  Metal  which  had  been  overheated 
during  the  anneaUng  was  made  brittle  through  the  re- 
formation of  the  large  cored  crystals  which  are  obtained 
after  casting.  This  fault  could  be  rectified  by  re-annealing 
at  a  lower  temperature,  which  caused  a  transformation  in 
the  crystal  structure  and  a  removal  of  all  dendritiejmarkings. 
The  improvement  in  the  tensile  strength  of  the  metal 
resulting  from  the  reduction  of  the  crystal  grains  is  attri- 
buted to  a  cementing  action  of  intercrvstalline  boundaries. 
Nickel  played  an  important  part  in  reducing  the  size  of 
the  grains,  the  effect  being  proportional  to  the  amount 
present.  Any  oxygen  in  the  alloy  wa.>  attributed  to 
finely  disseminated  zinc  oxide.  The  addition  of 
manganese  as  a  deoxidant  caused  a  notable  reduction 
in  the  size  of  the  crystals  in  the  ease  of  Muntz  metal,  and 
to  a  smaller  extent  with  German  silver.  Lead  present 
in  German  silver  separates  out  as  a  distinct  insoluble 
component  in  globular  form,  and  tin  combines  with  the 
copper  and  separates  in  a  similar  manner. 

The  properties  of  German  silver  show  a  number  of 
analogies  to  those  of  steel,  e.g..  in  regard  to  the  process  of 
anneaUng,  the  influence  of  metals  added,  and  the  pheno- 
menon of  reerystallisation  after  cold  working. — J.  N.  P. 

Bearing  metals  :   Investigations  on .     E.  Hevn  and  0. 

Bauer.     Yerh.     Yer.     Bef.     Gewerbfl.     1914,"    Beiheft, 
March  30:    Chem.-Techn.  Rep.,  1014.  38,  232. 

Ccrves  and  data  are  given  correlating  the  composition  of 
Pb-Sn-Sb  alloys  with  the  temperature  of  incipient  solidifi- 
cation, somewhat  below  the  pouring  temperature,  and  the 
temperature  of  complete  solidification,  which  is  the  upper 
limit  at  which  the  bearing  can  be  run.  In  general  there  is  a 
considerable  interval  between  these  temperatures.  Alloys 
containing  less  than  25%  Sb  show  a  tendency  to  segregation 
with  rising  tin-content  and  require  rapid  coding  ;  2 — 3% 
Cu  diminishes  this,  and  renders  the  allov  harder  and  nunc 
brittle.  The  hardest  alloy  contains  Sn  30,  Sb  60,  Pb  10%. 
The  hardness  of  each  binary  alloy  is  increased  by  the 
addition  of  the  third  metal.  Hardness  is  usually  accom- 
panied by  brittleness,  but  although  alloys  rich  in  tin  (up 
to  84°0)  and  containing  less  than  25°c,  Sb  are  hard  thev 
are  not  broken  by  a  sudden  blow  ;  their  behaviour  under 
compression  is  normal. — 0.  E.  M. 

Lead;    Corrosion  of .     R.  H.   Gaines.     J.  Ind.  Eng. 

Chem.,  1913.  5,  766—768. 

Lead  is  corroded  by  lime  mortar,  lime  putty  and  lime 
water.  Lead  immersed  in  alkaline  water  that  had  leaked 
through  concrete  lost  01 32%  in  8  days.  Several  cases  of 
the  corrosion  of  lead  service  pipes  in  wet  concrete  were 
observed,  where  there  was  no  evidence  of  leakage  of  elec- 
tricity. Samples  of  manganese  bronze,  steel,  lead,  copper 
and  Monel  metal  were  embedded  singly  and  in  contact 
in  damp  concrete,  and  the  loss  in  weight  determined  after 
2  months.  With  the  exception  of  lead  (loss= 11-99  grms. 
per  sq.  ft.)  the  corrosion  loss  was  very  small, 
and  that  of  Monel  metal  almost  nil.  The  losses  of  the 
metals  in  contact  differed  but  slightly  from  those  observed 
with  the  metals  alone.  The  corrosion  of  lead  in  soil  is 
not  always  negligible,  even  in  the  absence  of  stray  currents. 
In  some  soils  lead  pipes  are  destroyed  by  electrolysis  more 
rapidly  than  steel  pipes.  At  St.  Paul.  U.S.A..  lead  water 
pipes  were  damaged  by  the  current  escaping  from  electric 
railway  lines,  whilst  cast  iron  pipes  in  the  line  of  the  same 
current  were  but  little  affected  by  corrosion. — C.  A.  M. 

Alloys  ;    The  specific  heal  of  metallic .       Saposhnikow. 

Int.  Zeits.  Metallog.,  1914,6,  114—115. 
The  specific  heat  of  the  alloys  of  Bi-C'd,  Sb-Sn,  Bi-Sb.  and 
Zn-Sb,  were  determined  between  15  and  \<»>  C.  in  the 
water  calorimeter.  The  ,  results  obtained  are  in  close 
ement  with  the  values  calculated  on  the  assumption 
that  specific  heat  is  a  purely  additive  property. — T.  St. 

Nickel  :      Polymorphic     changi     in .     Baikow.     Int. 

Zeits.  Metallog.,  I!H4.  6,  11.".. 

A  cooling  curve  of  nickel  heated  in  a  vertical  electric 
furnace    was    obtained,    temperatures    and    temperature- 


differences  being  simultaneously  registered  photographic- 
ally, copper  being  used  as  the  neutral   body.     A  slight 
break      was      obtained      on     the     difference*    curvi 
360   V..  agreeing  with  the  known  magnetic  transformation 
of  nickel  at  340  C— T.  St. 

Passivity  of  metals.     H.   G.    Bvers   and   S.    C.    Langdon. 

J.  Amer.  Chem.  Soc,  1914,  36,  2004 — 2011. 
The  effect  of  dissolved  oxygen  on  the  time  required  to 
induce  passivity  in  iron  was  studied,  and  it  is  concluded 
that  passivity,  when  not  associated  with  a  visible  film,  is 
due  to  the  rate  of  ionisation  of  the  metal  being  insufficient 
to  carry  currents  beyond  a  certain  density,  so  that,  in 
oxygen  electrolytes,  when  such  density  is  exceeded, 
oxygen  electrodes,  consisting  of  occluded  oxygen,  are 
formed.  The  concentration  of  dissolved  oxygen  about 
the  anode  is  regarded  as  the  most  important  factor  in 
conditioning  passivity  (compare  Byers,  this  J.,  1908, 
1160).  Non-anodic  passivity  is  likewise  due  to  occlusion 
of  oxygen  and  consequent  protection  of  the  metal  from 
attack.  With  a  sufficient  dilution,  iron  as  an  anode  ma* 
be  rendered  passive  even  in  hydrochloric  acid  solution, 
the  conditions  favouring  liberation  of  oxygen  at  the 
anode. — F.  Sodx. 

Briquetting  ores  and  flue-dust  using  as  binding  agent  the 
dust  recovered  in  purifying  blast-furnace  gases.  0. 
Kippe.     Stahl  u.  Eisen,  1914,  34,  1164—1165. 

The  dust  recovered  in  the  dry-cleaning  of  blast-furnace 
gases  forms  an  excellent  binding  agent  for  the  manufacture 
of  briquettes  from  fine  ores  or  flue-dust.  The  ore  or 
flue-dust  is  mixed  with  5 — 10%  of  the  filter-dust,  formed 
into  briquettes,  and  hardened  by  treatment  with  steam 
at  7 — 10  atmospheres  pressure  for  6 — 10  hours.  Briquettes 
prepared  in  this  way  had  a  crushing  strength  of  from 
93  to  153  kilos,  per  sq.  cm.,  and  yielded  little  dust  when 
broken  by  being  dropped  from  a  height  of  3  m  on  to  a 
east -iron  plate.  The  strength  of  the  briquettes  was  not 
adversely  affected  by  heating  at  300° — 400;  C.  or  at 
1000" — 1100=  C.  With  certain  ores,  it  is  advisable  to 
add  0-5—  1%  of  lime  to  the  filter-dust.— A.  S. 

Blast-furnace   gases;    Purifying by  means    of  wa 

spray  and  cooling.  M.  A.  Baver.  Rev.  gen.  Chim. 
pure  et  appl..  1913.  16,  325.  Chem.  Tech.  Rep..  1914. 
38,79. 

After  passing  through  the  dust  chamber,  the  gases  are 
led  through  a  chamber  in  which  they  are  treated  with 
water  spray  and  cooled  to  40J  C.  The  steam  resulting 
from  the  water  spray  condenses  and  carries  down  most 
of  the  suspended  dust.  The  gases  then  pass  through 
another  chamber  containing  water-cooled  pipes  to  con- 
dense any  aqueous  vapour  and  thereby  abstract  any 
remaining  dust. — W.  F.  B. 

Blast-furnace   slags  :     The    influence   of  alumina  on . 

J.  E.  Johnson.  Ferriim,  1913,  11,  20—25. 
Alumina  takes  no  part  in  the  chemical  reactions  in  a 
blast-furnace,  its  action  being  merely  to  increase  the 
viscosity  of  the  molten  slag.  This  action  becomes  marked 
when  the  -alumina  amounts  to  about  16%,  reaches  a 
maximum  at  20%.  and  decreases  again  at  25  to  30%. 
Whatever  the  amount  of  alumina  present,  the  ratio  of 
lime  (lime  -f-  magnesia)  to  silica  should  be  about  1-5  for 
basic  iron  and  1-2  to  1-4  for  foundry  iron.  Indirectly. 
by  reason  of  the  greater  viscosity  of  a  slag  containing 
alumina,  whereby  the  iron  is  held  up  for  a  longer  period 
and  thus  becomes  heated  to  a  higher  temperature,  fhe 
presence  of  alumina  is  favourable  to  the  production  of 
iron  high  in  silicon. — T.  St. 

/;  ass,  lead,  and  coppi  i  ;   Industrial  diseases  among  worl 

in .     P.     M.     Grempe.     Giirtler-,     Bijouterie-     u. 

Hetallw.-Ind.,  1913.  11,  157.    Chem.  Techn.  Rep.,  1914. 
38,  191. 

Brass  and  lead  poisoning  arc  equally  dangerous.     Green 
stains  on  the  teeth  and  blue  discoloration  of    the  gi 
indicate   copper   and   lead    poisoning   respectively  ;    they 
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»ro   trequeuth    confuaod,    ns    the)    ii;i \  ••    symptoi 
wmmon.     Preventive  measures  arc  best      0    E.  \l. 

ftcparaiion  of  tuny*!  i  n  win  filament*.     Ruff.     Sei   Mi 

Omi  pottage.     Newberry.     J*    \i 

l/*e  of  hydrofluoric  acid  in  thi  separation  ofeoppst  and  lead 
from   tin   and   antimony   by    means   o] 

Kol   ...       S      Will. 

Patsh  rs. 

/.    Mo  n  a  furl  nre  of .     \V.  Muirhead,  Shettle 

■ton,    Lanark."     Ellg.    Vat     22,263,    Oot.   8,    1913. 

A  mix ii  ki  of  pig-iron  and  an  oxidising  agent  (htematite, 
■ale,  etc.),  or  of  pig  iron  and  steel  Bcrap,  is  melted  in  an 
■ban-hearth  (Siemens)  furnace  heated  l\  gas,  and  worked 
in  the  furnace  till  it  is  converted  into  semi-steel.  (Refei 
directed  to  Eng.  Pat.  7946  of  1007  ;  tins  J.,  1908, 
161  i     W.  E.  V.  P. 


Manganese    steel;     Manufacture    of .     W.    Campbell, 

New  York.  J.  H.  Hall,  High  Bridge,  N.J.,  and  H.  M. 
Howe.  Bedford  Station,  N.Y..  Assignors  to  Taylor- 
Wharton  Iron  and  Steel  Co.  U.S.  Pat.  1,113>39, 
Oct.  13,  1914  ;   date  of  appl.,  Aug.  10,  1908. 

I 'i. mm  is  made  for  an  alloy-steel  containing  Mn  less  than 
.nd  C  from  "  1-075%  minus  0-04  of  the  percentage 
,if  manganese  "  to  "  1-075%  plus  J  of  the  percentage 
of  manganese."  The  steel  is  hard  and  ductile,  practically 
Bon-magnetic,  and  has  a  homogeneous  appearance  when 
magnified  to  100  diameters. — W.  E.  F.  I'. 

Electroplating    non-metallic    objects;     Improved    subttanc, 

for    use    in    processes  for .      L.    Waltispurger    and 

(     V  Rivoal,  Paris.     Eng.  Pat.  23,741,  Oct.  20,  1913. 

A  solution  of  colophony  in  cold  "  white  .spirit  "  (light 
petroleum)  to  which  a  conductive  powder,  such  as  copper, 
is  added,  is  used  for  producing  a  conductive  coating  on 
non-metallic  objects. — B.  X. 

Metals;     Cleaning [electrolytically].     A.    A.    Nelson, 

Assignor  to  Acme  Steel  Goods  Co.,  Chicago,  111.  U.S. 
Pat.  1,114,635,  Oct.  20.  1914:  date  of  appl.,  Feb.  26, 
1914. 
The  iron  or  steel  is  made  the  cathode  in  a  bath  of  fused 
alkali  hydroxide  or  alkali  salt,  and  a  current  passed  for 
the  removal  of  scale  or  rust,  the  metal  being  afterwards 
cleansed  in  water. — B.  N. 

furnaces;     Melting and    apparatus  for    stirring    or 

agitating  molten  material  therein.  I.  Hall.  Birmingham. 
Eng.  Pats.  28,345,  Dec.  9.  1913.  and  5197,  Feb.  28,  1914. 

The  stirrinc  device,  which  is  located  in  the  melting  pot, 
is  actuated  by  a  lever  supported  on  brackets  on  the 
furnace  cover,  and  the  movement  of  the  lever  is  limited 
I'v  a  slot,  in  the  form  of  an  arc  of  a  circle,  fixed  to  the 
lever,  and  adapted  to  engage  a  stationary  pin.  A  centrally- 
located  valve,  for  regulating  the  pouring  of  the  metal, 
is  connected  by  a  valve  stem,  passing  through  a  stuffing- 
box  in  the  cover,  with  a  second  lever  pivoted  to  a  bracket 
"ii  the  cover.  The  mixing  device  is  fixed  to  a  sleeve  or 
the  like  on  the  valve  stem,  and  is  attached  to  its  lever 
by  two  rods  passing  through  stuffing-boxes  disposed  one  on 
each  side  of  the  valve  stem  and  its  operating  lever. — B.  X. 

Furnace.-    Electric [for   melting  and   refining   metals}. 

J.  H.  Gray,  New  York.     U.S.  Pat.  1,113,778,  Oct.   13, 
1914  :   date  of  appl.,  Aug.  21,  1913. 

The  oblong  hearth  of  the  furnace  has  tapered  ends  and 
the  electrodes  are  disposed  above  the  hearth  so  as  to  form 
an  arc  between  each  electrode  and  the  metal.  The  elec- 
trodes are  arranged  in  several  groups  of  three  each,  one 
group  at   each  end   of   the   hearth,   the   three   electrodes 


of  each  group  being  oonneoted  to  tl  rminala 

■■f  a  three  phase  circuit   arranged   in  delta, 
current  passes  successively  down  through   eaeh  el 
and  up  through  the  other  two  electrodes  ol  thi 
i   by  one  group 
in. He  i  group,  »o  ■  t  uniform  distribution, 

and  permit  the  operation  "f  the  ft  ad,  with 

only  one  group  "f  eleotrodee.     B.  \. 


.1.  A.  Potter, 
ii.  i      13,    191  l  . 


[Zinc  |      On 

Pueblo,    Colo.      I'.S.     Pat.     1.1 
date  of  appl..  Di       13    1012. 

Is  the  rear  wall  of  the  reduoti ihamber  ol  the  appai 

is  a  central  clu  !    side,  an 

opening  communicating  tvithaco  at  mj.' 

tine.  and.  immediate!)  beneath,  a  smaller  opening  through 
whioh  gas  from  an  adjacent  producer  chamber  (operated 

\wth  liquid  fuel)  is  passed  so  as  to  permeate  tl b  I 

The  reduction  chamber  is  provided  with  an  exhaust 
conduit,  a  pipe  for  the  supply  of  air  under  pressure,  and 
means  for  connecting  oither  of  the  condensing  and  re- 
generating flues  with  the  pressure,  and  the  other  with  the 
exhaust,  conduit. — W.  E.  F.  P. 


De-tinning  ;  Process  of .     W.  Savage,  Piedmont,  Ala. 

U.S.    Pat.    1,113,491,    Oct.    13,    1914;    date   of  appl., 
Feb.  17,  1914. 

A  coating  of  "  white  tin  "  is  subjected  to  the  action  of 
"  a  slime  containing  tin-ammonium  chloride  and  gray 
tin."— W.  E.  F.  P. 


Ores  ;  Agglomerating  fine .     .1.   II.  Payne,   Baltimore, 

Md.  U.S.  Pats,  (a)  1,114,029  and  (B)  1,114,030,  Oot.  20, 
1914  ;  dates  of  appl.,  Feb.  21,  1914,  and  April  10,  1013. 
(a)  The  ore,  containing  a  material  amount  of  sulphur,  is 
introduced  continuously  into  the  upper  end  of  a  long 
rotating  inclined  tube,  and  a  flame  of  air  and  gaseous 
fuel  passed  into  the  lower  end  as  a  counter  current. 
Sufficient  air  is  employed  for  combustion  of  the  fuel,  but 
not  sufficient  for  burning  material  quantities  of  the 
sulphur,  and  the  ore  is  heated  to  the  point  of  incipient 
fusion  so  as  to  convert  the  material  into  nodules,  (b) 
For  copper  ores,  rich  in  sulphur,  silicious  material  is 
mixed  with  the  ore  to  prevent  complete  fusion  under  the 
influence  of  the  heat  generated  by  the  oxidation  of  the 
sulphur. — B.  N. 

Electrolyte  for  use  in  elccirometnlbn,pi.  N.  H  \l.  Dekker, 
Paris.  U.S.  Pat.  1,113,546,  Oct.  13,  1914.  Date  oi 
appl.,  Aug.  17,  1912. 

See  Eng.  Pat.  17,836  of  1912  ;  this  J.,  1913,662.  -T.  I 

Zinc  ;  Metallurgy  of .     A.  L.  J.  Queneau,  Torresdale, 

Assi<mor  to  Queneau  Electric  Zine  Furnace  Co.,  Phila- 
delphia.    U.S.  Pat.  1,114,036,  Oot,  20,  101 1.     D 
appl.,  Dec.  17,  1908. 

See  Fr.  Pat.  403.04S  of  1909  :  this  J.,  1909, 131S.— T.  K.  B. 

Magnetic  separator.  G.  Ullrich.  Assignor  to  F.  Krupp 
A.-G.  Grusonwerk,  Magdeburg-Buokau,  Germany.  1  .8. 
Pat.  1,114,071,  Oot.  20,  1014.  Date  of  appl.,  Julj  3, 
1913. 

See  Eng.  Pat.  14,426  of  1913  ;  this  J.,  1914,  359.— T.  F.  B. 

Ores  ;  Method  of  heating in   two  chambers  or   r 

arranaed    behind    each    other.     E.     M  izthal. 

Germanv.     U.S.   Pat.   1.114.502.  Oct.   20,    1914.     Date 
of  appl.;  July  1,  1912. 

SnGer.  Pat.  2. 53, 4. 30  of  1911  ;  thisJ.,  1912, 1 187.— T.  F.  B. 

Muffle-furnace .      E.  Curran.  Cardiff.      U.S.  Pat.  1,114,687, 

Oct.    20.1914.     Date    of    appl..     March     21.    1914. 
See  Eng.  Pat.  6165  of  1913  ;  this  J.,  1914,  320.— T.  F.  B. 
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XL— ELECTRO-CHEMISTRY. 

0      -voltage.     E.  Xewberv.     Chem.  Boo.  Trans.,  1914, 105, 
2419  -2435. 

Exhaustive  measurements  were  made  ai  the  actual  back 
I'.-M.l".  between  electrode  and  electrolyte  during  eleetro- 
lysis,  or  the  voltage  which  is  over  and  above  the  stationary 
potential  given  by  the  electrode  when  at  rest.  By  means 
of  a  rapidly  rotating  commutator,  this  measurement  was 
made  during  a  very  short  interval  after  the  interruption 
of  the  electrolytic  circuit.  Evidence  was  obtained  of 
intermediate  reactions  such  as  dehydration  of  ions,  which 
take  place  before  an  ion  is  liberated  at  an  electrode,  and 
of  the  selective  influence  exerted  by  colloids  on  the 
separation  of  the  different  ions,  thus  determining  the 
efficiency  with  which  zinc,  for  instance,  is  separated  from 
an  acid  electrolyte.  Up  to  a  certain  value,  increasing 
current  density  caused  an  increase  in  overvoltage,  but 
with  higher  current  densities,  the  overvoltage  gradually 
fell  and  in  some  cases  actually  became  negative.  This 
effect  was  traced  to  an  inductive  action  of  the  gas  as  it 
ped  in  a  charged  condition.  Confirmation  was 
obtained  of  the  view  that  ions  must  penetrate  to  a  certain 
distance  in  the  metal  before  delivering  their  charge.  If 
the  free  element  is  then  gaseous,  its  escape  is  hindered  by 
the  metal  and  this  leads  to  the  accumulation  of  high 
pressures  and  rupture  of  the  surface.  This  action  was 
demonstrated  by  means  "of  mierophotographs  which  show 
the  formation  of  crater-form  pittings  on  the  surface  of 
different  metals  after  liberation  of  gas  by  electrolysis. 
Measurements  made  on  the  degree  of  ionisation  of  the 
free  gas  escaping  after  electrolysis  showed  a  remarkable 
inverse  relationship  to  overvoltage.  Variation  in  factors 
Buch  as  time,  nature  of  metal,  and  temperature,  which 
influenced  the  overvoltage,  produced  a  change  iu  the 
inverse  sense  in  the  ionisation  of  the  gas.  The  application 
of  high  gaseous  pressures — up  to  100  atmospheres — was 
without  appreciable  influence  on  the  overvoltage.  The 
results  show  that  all  earlier  formula;  expressing  the  over- 
voltage are  invalidated  through  omitting  to  take  into 
account  the  different  factors  which  have  been  traced  in 
this  work. — J.  N.  P. 

Solvent   properties  of  silver   nitrate,  solutions.      The  silver 
voltameter.     III.     Lowry.     See  VII. 

Production  of  neon  and  lt<  limn  by  the  electrical  discharge. 
Collie  and  others.     See  VII. 

Patents. 

Electrode-making  machines.  S.  L.  Casella,  New  York, 
Eng.  Pat.  14,582,  dune  17.  1014.  Under  Int.  Coin., 
. I  uly   3,    1913. 

A  rotating  table  carries  four  moulds  for  the  production 
of  electrodes,  the  movement  of  the  table  bringing  into 
operation  four  plungers  as  each  mould  is  in  register, 
whereby  the  following  operations  are  carried  out  succes- 
sively :  compression  of  the  depolarising  material ;  per- 
foration, axially,  of  the  compressed  material ;  insertion 
of  an  electrode  in  the  perforation  ;  and  ejection  of  the 
completed  electrode.  The  table  is  rotated  a  step  after 
each  operation,  locked,  and  released  for  the  next  forward 
movement.  An  intermittent  feed  device  supplies  electrode 
material  from  a  hopper. — B.  N. 

Batteries  :  Plates  for  electrical  or  secondary or  accu  m  u  - 

tutors.     E.  Hancock  and  D.  David,  Cardiff,  Glamorgan. 
Eng.  Pat.  19,100,  Aug.  22,   1913. 

Am  oxide  of  lead,  such  as  litharge,  is  mixed  to  a  paste  with 
sulphuric  acid  and  substances  rich  in  carbohydrates  or 
free  carbon,  such  as  potatoes.  This  is  moulded  into 
plates,  and  heated  in  a  receptacle  from  which  air  is  excluded 
by  surrounding  the  platcB  with  wood  charcoal.  The 
burnt  plates  are  ground  and  the  material  mixed  with  part 
of  the  original  mixture,  or  a  similar  mixture  prepared  from 
red  lead,  then  dried  and  finely  powdered  and  sulphuric  acid 
added  to  form  a  paste.  The  latter  is  moulded  into  plates, 
w  hich  are  wrapped  in  paper  before  being  placed  in  charcoal 


and  heated.  The  plates  are  then  short-circuited  between 
zinc  or  iron  plates  in  acid,  and  afterwards  placed  between 
positive  electrodes  in  acid,  being  then  alternately  charged 
and  discharged  until  all  impurities  are  extracted. — B.  N. 

Cell;    Electrolytic .     H.  C.  Jenkins.  H.  F.  Pattinson, 

and  R.  Wellesley,  London.  Eng.  Pat.  25,415,  Nov.  (i, 
1913. 

The  liquid  is  introduced  into  the  bell  containing  the  anode, 
so  as  to  maintain  a  concentrated  condition  at  the  anode, 
and  liquid  is  displaced  either  upwards  to  a  draw-off  device 
within  the  bell,  from  which  the  liquid  is  passed  to  a  tank 
with  an  adjustable  weir,  or  downwards  towards  the  lower 
edge  of  the  bell.  By  means  of  suction,  different  levels  are 
maintained  inside  and  outside  the  bell,  the  liquid  being 
drawn  off  at  the  higher  level,  and  returned  by  a  pipe 
below  the  level  of  the  liquid.  The  gas  is  drawn  off  under 
suction  from  the  interior  of  the  bell  through  a  pipe  with 
a  valve,  the  latter  closing  automatically  when  the  bell  is 
removed  from  the  cell. — B.  N. 

Conductors ;     Electrical .     T.    B.    Allen    and    L.    B. 

Coulter,  Assignors  to  The  Carborundum  Co.,  Niagara 
Falls,  N.Y.  U.S.  Pat.  1,114,6(55,  Oct.  20,  1914;  date 
of  appl.,  Nov.  21,  1911. 

A  porous  article  of  silicon  carbide  is  impregnated  with  a 
colloidal  solution  of  graphite  and  heated. — B.  N. 

Furnace  ;    Electric for   fixing  nitrogen  from  the  air. 

E.  K.  Scott,  Belvedere.     U.S.  Pat.  1,113,376,  Oct.  13, 

1914.     Date  of  appl.,  June  25,  1913. 
See  Eng.  Pat.  14,871  of  1912  ;  this  J.,  1913,  872.— T.  F.  B. 

Electrodes  for  secondary  batteries  ;   Process  of  making . 

J.    Apoznanski,    Assignor    to    Stanislaw     and    Georgij 

Gaszvnski    Bros.,    Apoznanski   &    Co,    Moscow.      U.S. 

Pat.  1.114.667,  Oct.  20,  1914.       Date  of  appl.,  Dec.  14, 

1910. 
See  Ger.  Pat.  275,881  of  1910  ;  this  J.,  1914,  971.— T.  F.  B. 

Thermo-element.     Ger.  Pat.  276,354.     See  XXIII. 


XU.— FATS;    OILS;    WAXES. 

Coconut ;  The and  its  products,  with  special  reference 

to  Ceylon.     D.  S.  Pratt.     Phillip.  J.  Sci.,  1914,  9,  177— 
198. 

The  average  palm  produces  about  40  nuts  per  annum,  or 
upwards  of  60  in  well-kept  plantations.  There  are  about 
750,000  acres  of  plantations  in  Ceylon,  producing  about 
1,250  million  nuts  a  year,  of  which  2  million  are  used 
daily  for  food,  and  the  remainder  exported  as  copra,  etc. 
In  1913  the  price  of  good  nuts  in  Ce3*lon  ranged  from  40 
to  56  pesos  (83s.  4d.  to  116s.  8d.)  per  1000.  In"  1911  about 
142,774  acres  were  under  cultivation  in  the  Malay  States, 
the  yield  of  copra  from  which  was  estimated  at  65,600 
tons.  The  value  of  the  coconuts  imported  into  the 
United  States  has  risen  from  1,816,484  pesos  (£189,217) 
in  1903  to  3,562,754  pesos  (£371,120)  in  1913.  The  native 
method  of  preparing  the  copra  is  to  cut  the  nut  in  two 
and  expose  the  two  halves  on  dry  sandy  ground  for  about 
2  days,  when  the  pulp  is  separated  and  the  drying  com- 
pleted in  4  days.  Artificially  dried  copra  is  inferior,  in 
colour  and  appearance  to  the  sun-dried  product.  The 
method  used  is  to  place  the  copra  on  a  platform  of  areca 
palm  laths  over  an  earth  pit  in  which  is  a  fire  of  dry 
coconut  shells.  About  50  kilos,  of  copra  are  prepared 
from  170  to  200  nuts  (according  to  the  rate  of  drying). 
Rapid  drying  in  a  current  of  air  (e.g.  in  10  hours)  is 
attended  with  considerable  loss  of  oil,  about  15%  more 
kernel  being  required  to  produce  a  given  weight  of  copra. 
It  should  be  possible  to  complete  the  drying  within  72 
hours  by  means  of  a  slow  current  of  air  at  54"  to  60°  C, 
and  with  a  minimum  loss  of  oil.  Ceylon  copra  is  graded 
into   the   four   qualities — kalpentyn   (the   best   produced,) 
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irdinary),  nti.l  common  or  cart,  whioh  is 

bought    'ti   lot*   from   various  small   prodaoere.     In    1918 

■  grade  fetched  "  ml  earl 

17b.)  per  ton.     In  thi 

I'hillippim s  the   best   quality   is   known  -        ir  sun 

the  hulk  of  which  is  used  locally  for  the  production 

.if  oil ;       '  '••Imi  sun-dried,"  "  F.M.M.     (fair  merchantable 

I  and      Laguna,"  which  is  frequently  made  from 

riWD  nuts  and  dried  over  a  smoky  fire  and  readilj  becomes 

ini>iil(l\ .     i  <\  Ion    copra    is    i ted    at    about      " 

8d.  I  per  ton  less  than  I  'oi  hin  and   Mai 
■  il  exports  of  copra   from   Ceylon   in    1913   •/ere 
17,706  ions,  of  which  10,314  tons  were  sent  t"  Germany, 

-i.i  and  1650  le  1  'nited  Kii 

Tin-  total  imports  of  coconul  oil  into  this  countrj  in  1913 
were: — Refined  oi  ml  unrefined  oil  31,559  tons. 

During    1911-   1912    India   exported    2,165,103    galls,    of 
coconut  oil  valued  :vt  2,626,876  pesos    £273,632),  of  which 
Bailuany    took    584,251    galls,    and    the    1  ; 
477. 4>>7   Willis.     The   total   exports   for    1912    -19!  I 
much  lower.     In  Ceylon  i(  is  estimated  that  40  full 
coconuts  will  yield  I  Kail,  of  oil.     The  machinery  used  is 
primitive  and  relatively  little  oil  is  now  expressed  there. 
The  oopra  is  cut  up,  ground  to  a  coarse  bran,  and  heated 
in  steam-jacketed  vessels  at  a  uniform  temperature.    The 
warm  mass  is  then  gradually  pressed  in  a  hydraulic,  press 
up  to  ii  pressure  of  2  tons,  until  all  bnt  about  10%  of  oil  is 
expelled,  when  the  mass  is  again  ground,  rolled,  heated 
»nd  submitted  to  a  pressure  of  3  tons,  which  reduces  the 
oil-content  to  about  6%.      In  this  way  about  66%  of  oil 


i-  crush.Nl  in  a  "  I  ,  .  ,|  |,y 

revolving    iron    \i 

I'he  Ion 

han  ksand   part  aJbj  Hi  ai  i  ad     i  it  h      d]  h 

is  made  into  brui 

torn  and    broki  n 

■  drums,     is  spun  into  nd  madi   int 
oirso  cloths,  «in  dyed  with  anilii 

.  in  the  two  grad 
.  «  hich  are  further  rabdii  ided  into  l  i 
standards  differing  in  thickness,  colour,  twist 

■  x ]~ .rt •  i  on  ab  ut  I  (6  to  i">n  | 

■  »s.)  per  ton      It 
husks  will  produce  30  to  35  kilos,  of  bristle  fibn  and  about 
110  kilos,  of  mattress  fibre  and  mts  of 

coir  yarn  an.l  bristle  and   n  I   from 

i  eylon  in  1913  were  5762  and   12  : 
Other  products.-    The  dj 
pits  or  are  destrui 

liquor   which   is    us  ing   rul.be! 

charcoal  is  excellent  and  is  in   ■  bmand. — C.   \.  M. 

Hydrogenalcd  fats.     A.    E.    Sandelin.     Teknikern.     1913, 
359—361  ;  Chem.-Techn.  Rep.,  1914,  38,  :;_'l. 

tained  on   the  examination   of  hydrogenated 
products  prepared  from  whale  oil  at  a  factory  in  Kaipiais, 
Finland,  and  also  of  hydrogenated   whale  oil,   made  in 
Germany    and   offered   to   a    Finnish  margarine    I 
were  : — 
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With  dunethylglyoxime. 
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and  33°0  of  oil-cake  (poonac)  are  obtained,  the  latter 
being   exported  as  a  feeding  stuff  or  ground   up   with 

hates,  nitrates,  etc.  and  used  as  a  fertiliser  on  the 
coconut  estates. 

d    coconut  : — The    shells    of    selected    nuts    are 

•  I  away  and  the  kernels  shaved  by  hand,  washed. 

r    granulated    by    machinery,    and    dried    in 

-  ccating  machine  through  which  is  driven  a  current 

■  .,  whereby  the,  moisture  is  reduced 

ie  allowable   maximum   of    1-5   to   2%.      Finally   the 

product  is  sifted  mechanically  into  fine,  medium  and  coa 

9,  cooled  on  zinc-covered  tables,  and  packed  in  lead 
lined  b  holding  about  59  kilos.   It  is  cstin tat 

that  the  coconut  loses  about  50%  ln  weight  during  di  sicca- 

md  1(XH>  nuts  yield  about  150  to  17o  kilos,  (according 
Nearly  twice  as  many  Malabar  coconuts  are 
required  to  produce  the  same  amount  of  product  as  Ceylon 
nuts,  whilst  Indian  nuts  are  dearer  :  hence  Southern  India 
has  been  unable  to  compete  with  Ceylon  in  the  industry. 
The  whole  of  the  product  is  exported,  the  total  exports 
in  1913  being  15.326  tons,  of  which  the  United  Kingdom 
received  6339  tons,  Germany  2302  tons,  and  the  United 
States  3787  tons.  The  estimated  cost  of  a  plant  tod 
with  90  tons  of  desiccated  coconuts  per  vear  is  7  s 
pesos  (£8179). 

Coir  fibre. — The  best  fibre  is  made  by  native  methods, 
especially  in  the  Galle  district.  The  husks  are  placed  in 
bamboo  enclosures  which  are  submerged  in  river  or  - 
water.  After  about  6  days'  softening  they  are  beaten  on 
»  block,  and  the  separated  fibre  hackled  with  a  wooden 
comb  and  dried.  Two  classes  of  fibre  are  thus  obtained, 
viz.,  "  bristle  fibrf  "  (averaging  30  em.  in  length)  and 
"  mattress  fibre,'  which  is  spun  into  "  coir  yarn  "  about 
17  m.  1.  ng  and  40  mm.  thick.  In  tie  mills  the  fibre  is 
softened  in  lar^e  tanks,  ircn  rails  being  used  to  keep 
the  husks  submerged.     After  5  days'  soaking  the  material    | 


Chavlmoogra  oil :   Source  of  genuine E.  E.  Francis. 

J.   Pharm.   Chim.,    1914,   9,   388—390. 

Up  to  1900  chaulmoogra  oil  was  supposed  to  be  derived 
from  the  seeds  of  Gynocardia  odornta,  but  it  w 
shown  to  be  derived  from  the  seeds  of  Taraktogenos  Kurzii, 
and  this  was  generally  accepted  as  the  source  of  the 
genuine  oil  although  the  oil  was  still  called  oleum  gyno- 
cardium.  Taraktogenos  Kurzii  grows  in  Burmah,  the 
Chittagong  Hill  Tracts  and  in  Assam.  The  crop  is 
tain  and  sometimes  entirely  fails  and  this  has  led  to  the 
substitution  of  the  oil  from  the  seeds  of  Bydni 
WiglUiana.  a  tree  of  the  same  family,  for  the  genuine  oil. 
Since  1913  the  oil  derived  from  this  latter  source  (also 
known  as  kavatel  oil)  has  been  fraudulently  sold  as 
genuine  chaulmoogra  oil  although  it  is  considerably 
cheaper  and  inferior  in  its  dermatological  effect.  The 
two  oils  have  a  similar  appearance  and  constitution  but 
differ  in  smell,  the  genuine  oil  also  containing  much  more 
free  fattv  acids. — T.  C. 


Oil  of  mankelti  nuts.     H.  Sprinkmeyer  and  A.  Diedrichs. 
Z.   Inters.  Xahr.  Genussm.,   1914,  27,  113—119. 

TffE  kernels  of  manketti  nuts  (Ricinodendron  rautanenii, 
Schinz)  from  German  South  West  Africa  (8-33%  of  the 
fruit)  had  the  following  composition  :— Water.  4  7i>: 
ether  extract.  59-40  :  proteins.  26!>5  ;  ash.  3-02  :  and 
crude   fibre   and   X-free   extractive  cold- 

drawn    oil    had    the    following    charact  gr.    at 

0-9306  ;   refraction  at  40°  C,  about  84  ;   at  2 
about  93  :   iodine  value  (Hfibl),  128-5  j   acid  value,  1-25 ; 
saponif.     value.      193-3  |      Reichert -Meissl     value. 
Polenske  value.  0-40  :  Hehner  value,  94-85 ;  Fatty  acids: — 
m.pt.  390"  C.  ;    solidif.  pt.  3"  3  fraction  at 

abont    69 ;     neutralisation    value,     -04-5 ;     iodine   value 
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135-7  ;  and  mean  mol.  weight,  281.  The  oil  yielded  no 
insoluble  bromide,  but  the  fatty  acids  yielded  linolio 
tetrabromide  (m.pt.  114-2°  C).  No  destinctive  colora- 
tions were  obtained  in  the  tests  of  Bellier,  Halphen  and 
Baudouin.  In  Livache's  absorption  test  the  increase  in 
weight  was  1005%.  Mixed  with  driers  it  yielded  a  varnish 
which  dried  more  slowly  than  linseed  oil  varnish,  but  was 
superior  in  tenacity,  freedom  from  stickiness,  and  resist- 
ance to  water  and  alkaline  liquids.  The  oil  is  thus  well 
suited  for  the  manufacture  of  linoleum.  The  oil-cake  is 
rich  in  protein  and  should  make  a  good  feeding-stuff, 
provided  no  injurious  constituents  (such  as  frequently 
occur  in  seeds  of  Euphorbiaceae)  are  present.  Physio- 
logical experiments  with  the  oil  itself  were  satisfactory 
(see  also  this  J.,  1913,  95,  611).— C.  A.  M. 


substance)    of    a    resinous    extract    containing    saponin. 

(4)  StiUingia  seed  : — -After  separation  of  the  fat  {StiUingia 
tallow)  surrounding  the  kernels,  the  latter  yielded  62-03% 
of  light  yellow  oil  with  a  nutty  odour  and  taste  The  oil 
yielded  2004%  of  insoluble  bromide  (m.pt.  147°  C), 
whereas   the   tallow   gave   no   precipitate   with    bromine. 

(5)  Calotropis  (akoon)  seeds  from  Asclepias  giganlea  con- 
tained 57-68%  of  kernels,  and  the  whole  seed  yielded 
26-76%  of  a  viscous  olive-green  oil  with  a  bitter  taste 
and  pungent  odour.  It  gave  0-2%  of  an  insoluble  bluish- 
white  bromide,  and  in  Livache's  test  absorbed  3-98% 
oxygen  in  10  days.  The  plants  contained  a  bitter  milky 
juice,  with  an  odour  of  opium,  which  is  used  medicinally 
by  the  natives.  The  following  characters  were  shown 
by  these  oils  : — 


Oil  from. 


Date  stones      

Orange  pips      

Lemon  pips      

Bassia  butyracea, 
extracted  fat  (crude)  . . 

Bassia     butyracea,     hot- 
drawn  (crude) 

butyracea,      hot- 
drawn  (refined)   

StiUingia  seed,  tallow      .  . 
oil       

Calotropis  seed    


Oil. 


Refractometer 
reading. 


40°C.    25°  C. 


0-9251 


48-2 
57-3 
600 

57-6 

59-6 

59-3 
44-6 
77-4 
54-5 


■SB        o  =      ■="  = 


56-1  615 

65-8  0-53 

68-2  1-75 

—  5010 

—  5000 

—  1-00 

—  7-03 
86-0  1-24 
63-0  3105 


210-98 
196-37 
195-98 

179-64 

170-32 


0-88 
0-55 
0-55 

3-08 


177-88  — 

206-64.  0-88 

209-44  0-99 

196  42  0-55 


95-23 
95-60 
95-57 

3-20 

0-40 
0-30 

95-95 

0-5 

9615 

— 

95-9S 
95-33 
95-27 
95-56 

0-35 

47-73 
29-78 
154-99 
84-27 


Mabula  pansa  [oicala]  seeds  and  oil.  H.  Wagner  and 
J.  Muesmann.  Z.  Unters.  Nahr.  Genussm.,  1914,  27, 
124—131. 
Owala  or  pauco  nuts  (Pentaclethira  inacrophylla)  from 
German  W.  Africa  contained  81%  of  kernels,  which  when 
air-dried  had  the  following  composition  : — Water,  7-48  ; 
ash,  2-23  ;  phosphoric  acid,  0-45 ;  crude  fibre,  4-71  ; 
nitrogen,  4-68  ;  and  fat,  49-8%.  The  crude  oil,  which  had 
a  pungent  taste,  had  the  following  characters  : — Sp.  gr. 
at  15°  C,  0-9164 ;  refractometer  reading,  56-6 ;  acid 
value,  20-4;  saponification  value,  181-9;  iodine  value, 
99-5  ;  Reichert-Meissl  value,  6-5  ;  Polenske  value,  0-5  ; 
acetyl  value,  20-6.  Fatty  acids  :— M.pt.,  56-5 — 57-5°  C.  ; 
solidif.  pt.,  55-2°  C.  ;  neutralisation  value,  185-7  ;  iodine 
value,  106-3  ;  iodine  value  of  liquid  fatty  acids,  143-5 — 
144-1  ;  and  mean  mol.  weight,  143-5 — 144-1.  After 
refining  with  alkali  the  oil  showed  an  iodine  value  of  101-2 
and  acid  value,  0-3,  but  still  had  a  slight  bitter  taste. 
The  fatty  acids  contained  about  25%  (calculated  on  the 
oil)  of  lignoceric  acid  (m.pt.  80-5°  to  81°  C.)  and  about 
43%  of  liquid  fatty  acids.  The  unsaponifiable  matter 
(0-62%)  contained  0-21%  phytosterol  (m.pt.  140-8°  C). 
No  colorations  were  obtained  in  the  tests  of  Baudouin, 
Soltsien  or  Halphen,  but  Bellier's  test  gave  a  greenish- 
black  coloration  changing  to  red-brown.  In  the  elaidin 
test  the  oil  solidified  after  some  time.  No  insoluble 
bromide  was  obtained.  (See  also  this  J.,  1906,  893  ; 
1907,  699  ;    1910,  1019.)— C.  A.  M. 


Seed    oils ;     Characters    of   certain    little-known .     A. 

Diedrichs.     Z.    Unters.    Nahr.    Genussm.,     1914,    27, 

132—141. 
ill  Datt  stone  oil: — Algerian  date  stones  (11-17%  HjO) 
ded  7-9S%  of  a  fairly  viscous  oil  with  a  pungent  taste. 
Bellier's  reagent  for  vegetable  oils  gave  no  coloration. 
The  fatty  acids  yielded  linolic  tetrabromide.  (2)  Orange 
and  lemon  pip  kernels  yielded  57-31  and  49-67%  respec- 
tively, of  light  yellow  oils  with  intense  bitter  taste.  The 
orange  seed  oil  contained  linolic  and  linolenic  acids. 
(3)  Bassia  butyracea  swds  yielded  55-90%  of  a  fat,  which 
gave  an  insoluble  bromide.  The  extraction-residue,  on 
treatment  with  water  yielded  38-3%  (14-90%  on  original 


Chinese   or    Stillingia-tallow.     A.    Diedrichs.      Z.    Unters. 
Nahr.  u.  Genussm.,  Aug.  15,  1914. 

Stillingia-tallow,  or  "  vegetable  tallow,"  is  exported 
from  China  in  large  quantity  for  making  soap  and  candles. 
It  is  an  interesting  peculiarity  of  this  fat  that,  when  i 
congealing,  it  expands  with  great  force,  so  that  a  thin  glass 
is  usually  ruptured.  It  is  not  impossible  to  use  it,  when 
sufficiently  purified,  for  nourishment.  The  fat  is  imported 
as  such  and  not  the  seed.  It  is  said  to  be  often  adulterated 
by  the  Chinese;  Even  in  a  purified  condition  it  soon 
becomes  bitter  in  taste,  and  of  a  disagreeable  odour. 

Waste  products  [oils  and  greases] ;    Reclamation  of 

[from  cotton  waste,  etc.  used  for  cleaning  machinery].  G.  H. 
Ayres.     Times  Eng.  Suppl.,  Oct.  30,  1914,  128. 

Oily  waste  or  rag  is  placed  in  a  centrifugal  separator  driven 
directly  by  a  steam  turbine  forming  an  integral  part  of  the 
machine,  the  exhaust  steam  serving  to  heat  and  liquefy 
the  oil  and  grease.  The  separated  oil  is  purified  by  settling 
or  filtration.  The  waste  or  rag  is  then  Mashed  and  dried. 
Sponge  cloths  used  instead  of  cotton  waste  on  the  Lanca- 
shire and  Yorkshire  Railway  yield  1 — 1}  gall,  oil  per  gross. 
Similar  methods  are  employed  for  the  recovery  of  "  cutting 
oil "  from  metal  sorewings  and  turnings,  turpentine  and  ink 
from  the  cleaning  materials  used  in  printing  works,  wax 
and  composition  from  the  short  ends  and  waste  in  candlt 
and  match  factories,  and  fats  in  cocoa,  chocolate  and 
biscuit  factories  and  bakeries. — A.  T.  L. 

Beeswax;      Bleaching    of .     K.     Heinz.     Seifensied 

Zeit.,  1913,  40,  1140,  1169,  1192.  Chem.-Techn.  Rep. 
1914.  38,  132. 
Complete  bleaching  of  beeswax  can  only  be  effected  b\ 
sunlight,  and  all  chemical  methods  require  supple 
menting  by  sun-bleaching  for  the  production  o 
absolutely  white  wax.  Moreover,  it  is  frequently  im 
possible  to  remove  all  traces  of  chemicals  from  the  product 
Natural  bleaching  is  effected  by  repeated  exp 
the  wax  being  melted  with  water  containing  sulphuric  acit 
between  each  exposure.  Of  chemical  agents,  oil  of  turpen 
tine  has  the  drawback  of  imparting  an  unpleasant  odou 
to  the  wax.     It  is  preferable  to  add  to  the  water,  used  ti 
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prevent  overheating  of  the  wax  by  the  huh,  potassium 
chlorate,    sodium    hypochlorite,    or    hydrogen    peroxide. 

her  method   is  to  boil    100  kilos,  of  the  molted   wax 
with  a  solution  of  3  kilos,  ol  potassium  ohlorate  in  I"  I 
of  water  acidified  with  sulphuric  acid,  and  after  rem 
of  the  chemicals,  to  finish  the  bleaching  in  the  sun.     Per 
manganatc  is   nol   effective  as  a   bleaching  agent.     One 
of  the  best  methods  is  to  boil  the   wax  with  n  solution  of 

potassium  bichromate  and  Bulphuric  arid,  and  to  re ve 

[he  chromic  oxide  by  washing  with  water  containing 
laotio    or   sulphuric   acid.     0 ic    has    not    proved   very 

otivc      Bleaching  with  fuller's  earth,  Florida  earth,  and 
the  like,  has  the  drawback  that  the  powder  retains  a  con 

rable  amount  of  wax,  which  can  only  be  recovered  by 
extraction.      I  .  A.  M. 

nalionof in  fats  and  soaps.     Leisteand 

I  .  Stiepel  Seifensieder-Zeit.,  1913,  40,  1233.  Chew. 
I.  dm.  Rep.,  1914,  38,  213. 
TttE  fat  or  soap  is  dissolved  in  alcohol,  neutralised  with 
alcoholic  soda,  and  the  mass  obtained  on  evaporating  the 
solution  in  admixture  with  a  quantity  of  freshly  ignited 
sand  is  extracted  with  acetone  containing  2%  of  water. 
The  rosin  ami  unsaponifiable  matter  are  extracted  together, 
but  since  the  latter  is  present  in  the  ordinary  soap-makins 
fats  to  a  slight  extent  only  its  amount  may  be  neglected. 

Km.     Board  of  Trade  Bulletin  No.  89. 

\ln  be  obtained  from  the  Board  of  Trade.  Commercial 
Intelligence  Branch,  73,  Basinghall  Street,  F..C. 

Lubrication  loith  oils  and  with  colloidal  graphite.     Mabery. 

See  r. 

The  butler-fat  content  of  margarine.     Arnold.     Set  XIXa. 

Sandaltoood  oil  and  its  application  to  perfumer;/.     Mann. 
See   XX. 

Patents. 

Fish  and  other  animal  offal,  bones  and  the  like  ;   Means  for 

treating  [extracting  fat  from] .     Eng.   Pats.   21,331, 

Sept.  22,  and  29,172,  Dec.  18,  1913. 

Is  an  apparatus  for  the  extraction  of  fat  from  fish  offal, 
bones,  etc.,  the  digestion  pan  is  fitted  with  stirrers  and 
means  are  provided  for  treating  the  material  successively 
with  superheated  steam,  benzene,  and  hot  air.  Means  are 
also  provided  for  cooling  the  steam  and  hot  air.  after 
use.  and  for  recovering  the  benzene  after  it  has  been 
withdrawn  from  the  pan. — W.  P.  S. 

Oih.  fats,  and  the  like  ;    Treatment  of .     N.  Testrup, 

London,  Assignor  to  Lever  Bros.,  Ltd.,  Port  Sunlight. 
r.N.  Pat.  1,114,067,  Oct.  20,  1914.  Date"of"appL. 
March  20,  1911. 

See  Eng.  Pat.  7726  of  1910  ;  this  J.,  1911.  1022.— T.  F.  B. 

Fat  from    bones,    materials   suitable  for   give   manufacture, 

and  like  substances  ;    Process  for  the  extraction  of . 

E.  Fischer.  Charlottenburs,  Germanv.  U.S.  Pat. 
1.114.598,  Oct.  20,  1914.     Date  of  appl..".Tan.  16.  1912. 

Fr.  Pat.  430,015  of  1911  ;  this  J.,  1911,  1324.— T.F.B. 
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Enamel  paints.  O.  M.  Meissl.  Oesterr.  Woch.  offentl. 
Baudienst.  1913.  [15].  Chem.  Techn.  Rep..  1914.  38, 
94. 

The  chief  requisite  of  a  good  enamel  is  durability.  The 
drying  medium  of  ordinary  enamels  is  linseed  oil  and  its 
substitutes.     The  addition  of  rosin  oil  makes  the  enamel 


liable  to  crack  and  to  become  itioky  in  thi   inn,  whilst 

mineral    oils    retard    thl 

stability   to 

The  function  ,,f  the  drying  medj 

ing  of  ' he  i  n.'ini.'i.  But  p 
tion.     For  outside   work   enamels  should   Ix 
possible  from  driers  and  dilating  liquid 
i  ai  pent  ine,    pet  roleum    spirit,  etc      Direct 
moisture  have  a  great   influenoc  on  the  stability.      Zinc 
nte  are  less  durable  than  irot 

ll   tinC  and 

preferable  to  lead      For  ttation  .  lot  ot 
iron  oxide  pigments  are  preferabl 

The  duiahlln 

the  pigment ,  «  oils!  lightei  be 

than  dark  shades.  bilityofenai 

purpose  with  the  i 

enamels  for  use  under  water  are  as  a  rule  more  durable  in 

proportion   to  their  hardness.     The  thinner  the  Is 

pigment   and  the   more   numerous    the    coats.    t; 

durable  is  the  enamel.     It   ought    nevei 

below  4°  C.      Zinc  white  is  dearer  in  use  than  whit 

since  it  requires  more  linseed  oil. 

tute  for  red  lead  in  enamels  for  iron  work  1 

found  :  iron  oxides  have  not  the  same  durabilit 

Turpentine  oil ;    Detection  of  hydrocarbons  in .     Ute. 

Farbenzeit.,    1912,    17,    1208.     Z.    Unters.    Nalir.    n. 

Genussm.,  1914.  27,  687. 
Mennechet's  test,  in  which  4 — 5  c.c.  of  oil  are  shaken 
with  a  little  magenta  and  2  drops  of  nitric  arid 
characteristic  colorations  with   turpentine  oil  and   with 
hydrocarbon  substitutes  which  enablo  these  to  '  <   readilx 
distinguished,  but  is  not  sufficiently  delicate  to  indirate 
admixture  of  hydrocarbons  with  od  of  turpentine  oi 
least  30%  of  the  former  is  present. — T 

Resinates  ;  Photochemical  properties  of  coloured .     J. 

Larguier  des  Bancels.     Compt.  rend.,  1914.  159,  316 — 
317.     Chem.  Soc.  J.,  1914,  106,  ii.,  696.     (Compare  this 
J.,  1912,  797.) 
Coloured  resinates  when  exposed  to  light  slowly  lose 
their  solubility  in  benzene.     This  process  is  accelerated 
by  the  presence  of  small  quantities  of  mineral  salts.     Of 
the  chlorides  and  nitrates  of  a  large  number  of  metals 
tried,  onlv  those  of  uranium,  zinc,  and  cadmiui 
any  marked  influence,  the  effect  produced  being,  within 
certain  limits,  proportional  to  the  amount  of  active  salt 
present.     The  action  of  uranium  is  much  more  powerful 
than  that  of  zinc  or  cadmium,  which  are  of  the  same  order. 
To  produce  the  same  effect  in  the  same 
tration  of  zinc  or  cadmium  nitrates  requires  to  be 
times    that    of    uranium    nitrate.     The    resull 
with  uranium  and  zinc  salts  are  not  due  to  their  hyd 
in  aqueous  or  alcoholic  solution  giving  an  acid  9 
Certain  salts,  such  as^those  of  copper,  iron,  chromium, 
and  thorium  entirelv'modif  v  the  properties  of  the  ■ 
rendering   them   insoluble,   or   producine'a' 
which  interferes  with^the  experiment. 

Oil  of  manketti  nut-'.     Sprinkmeyer  and  Diedricl  - 
1  XII. 

Patents. 

Pigment  and  paint.  O.  W.  Piekerine.  Springfield,  Mass., 
Assignor  to  Pickering  Paint  and  Pigment  Co.  I  .is 
Pat,  1,113,907,  Oct.  13,  1914  :  date  of  appl..  Aug.  5,  1913. 

The  paint  comprises  lead  aluminate,  an   oil,   and 

— B.  N. 


Cement ;  Composition  for  coating .     C.    Ellis,   Larch- 

mont  N  Y.,  Assignor  to  Ellis-Foster  Co.  I  .S.  Fat. 
I,112l059,  Sept,  29,  1914  :  date  of  appl..  May   24.  1909. 

A  composition  comprising  at  least  10%  of  the  free  fatty 

acids  of  a  drying  oil,  an  acid  resin,  and  thinning    and 

"  extending  "  materials. — O.  R. 
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Resinous    condensation    products  ;    Manufacture    of . 

British  Thomson-Houstou  Oa,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectadv.  N.T.,  U.S.A.  Eng. 
Pat.  32,544,  Oct.  6,  1913. 

See  U.S.   Pat.    1,098,7:28  of   1914  ;   this  J.,   1914,   799. 

PhthaUc  acid  mav  be  replaced  entirely  or  in  part  by  oleic 

acid— T.  F.  B. 


Varnish.  W.  A.  Beattv,  Assignor  to  G.  W.  Beadle,  New 
York.  U.S.  Pat.  1,113,920,  Oct.  13,  1914.  Date  of 
appl.,  Jan.  3,  1913. 

See  Fr.  Pat.  447. H47  of  1912  ;  this  J.,  1913,  244.— T.  F.  B. 


XIV,— INDIA-RUBBER  ;    GUTTA-PERCHA. 

[Rubber  latex];    The  tapping  interval  of .      N.   C.  S. 

Bosanquet.     India-Rubber   J.,    1914,    48,    797—798. 

Observations,  extending  over  more  than  a  year,  on  a 
94-acre  clearing  of  7-year  old  rubber,  demonstrated  that 
tapping  on  alternate  days  yielded  better  results  than 
more  frequent  tapping.  The  yield  per  tree  with  daily 
tapping  varied  from  2-32  grms.  in  October  to  303  grins. 
in  December,  at  a  cost  of  29  to  19  cents  (5-8 — 3-Sd.)  per 
lb.,  whereas  when  the  trees  were  tapped  on  alternate  days 
the  yield  was  4-54  grms.  in  January  and  6-75  grms.  in 
June,  the  cost  being  13  cents  (2-6d.)  in  the  former  and 
11  cents  (2-2d.)  in  the  latter  month.  There  is  a  consider- 
able saving  on  bark  removal,  on  the  alternate  day  svstem. 

— E.  W.  L. 


R-ubber ;    Packing    of    plantation .     P.     Schidrowitz. 

India  Rubber  J.,  1914,  48,  802. 

To  avoid  contamination  with  wood  splinters,  etc.,  and 
thus  enable  plantation  rubber  to  be  used  without  washing 
other  than  that  carried  out  on  the  plantation,  it  is  suggested 
that  the  cases  should  have  a  loose  lining  of  cloth,"  of  the 
type  used  in  rubber  works  for  wrapping,  etc. — E.  \V.  L. 


Coconut  and   its  products,   with  special  it'cylon. 

Pratt.     Sec  XII. 


Patents. 

Rubber  solution;  Safety  turn- inflammable .     P.  Hilde- 

brand,  London.     Eng.  Pat.  22,704,  Oct.    8,  1913. 

Rubber   is   dissolved  in   trichloroethylene,   for   example, 
1  lb.  of  rubber  in  12  pints  of  solvent. — T.  F.  B. 


Caoutchouc  substances  ;  Coloured and  process  of  making 

same.     K.  Gottlob,  Elberfcld,  and  R.  Ditmar,  Grata, 
Austria-Hungary,     Assignors     to     Farbenfabr.     verm. 
F.    Baver   und   Co.,    Elberfcld.    Germany.     U.S.    Pats 
1,113,614  and  1,113,759,  Oct.  13,  1914.     Dates  of  appl 
Oct.  16  and  31,  1912. 

See  Fr.  Pat.  450,567  of  1912  ;  this  J.,  1913,  615.— T.  F.  B. 


Caoutchouc  substances  ;  Production  of .     F.  Hofmann 

and  C.  Coutelle,  -Assignors  to  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pats 
1,113,630  and  1,113,631,  Oct.  13,  1914.  Dates  of 
appl.,  Oct.  3,  1911,  and  Oct.  29,  1912. 

See  Eng.  Pat.  1124  of  1911  ;  this  J.,  1912,  141.— T.  F.  B. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

Notes   on   plant    chemistry.     Keegan.     See    XX. 


XVI. -^SOILS  ;  FERTILISERS. 

Soil;  Studies  of  an.  acid in   Assam.     A.   A.   Meggitii 

Memoirs    Dept.    Agric.    India,    Chemical    Series,    19L! 
Vol.  3,  No.  9,  235—269. 

Test  crops  of  oats  were  grown  at  Jorhat,  Assam,  in  a  I 
area  of  0-26  acre  comprising  26  plots,  each  of  whic 
received  a  different  manurial  treatment,  with  and  withou, 
liming.  From  the  results  obtained  it  was  concluded  thai 
the  highly  beneficial  effect  of  lime  is  due  to  its  action  i 
reutralising  acidity  and  destroying,  or  preventing  undu 
accumulation  of,  toxic  material  in  the  soil. — W.  E.  F.  P. 

Soil  constituents  ;  Relatin    solubility  of .      H.   Fische 

lutein.  Mitt,  Bodenkunde.  1913,  III.,  331.  Biede; 
niann's  Zentr.,  1914,  43,  292—294. 

The  potash  of  biotite  was  found  to  be  less  soluble  tha 
that  of  phonolith  in  water  saturated  with  carbon  dioxide 
although  in  culture  experiments  by  Pfeiffer  and  Blancl 
oats  absorbed  more  potash  from  biotite  than  from  phom 
lith.— R.  G.  P. 

Ammonia  ;   Volatilisation  of from  soils.     O.  Lemme! 

mann  and  L.  Fresenius.  Landw.  Jahrb.,  1913,  45,  12' 
Biedermann's  Zentr.,   1914,  43,  435 — 137. 

A  current  of  air  from  an  air  pressure  apparatus  was  le 
through  three  wash-bottles  to  saturate  it  with  moistun 
then  through  dilute  sulphuric  acid  and  dilute  amnionii 
and  finally  through  an  empty  flask.  It  was  then  passe 
over  the  soil  to  be  tested  and  subsequently  through  N  < 
acid.  A  similar  experiment  was  done  without  the  soi 
The  absorption  of  ammonium  salts  depended  upon  a 
exchange  of  the  bases  of  zeolithic  origin  present  in  tb 
soil.  In  presence  of  chalk  the  absorption  of  ammonia  b 
the  soil  was  increased  or  diminished,  or  remained  ui 
affected,  according  to  the  nature  and  source  of  the  soi' 

—J.  H.  J. 

Nitrogen  ;  Absorption  of  different  forms  of by  plant* 

influence  of  the  medium.  D.  Chouchak.  Compt< 
rend.,  1913,  156,  1784 — 1787.  Biedermann's  Zentr 
1>H4,  43,  409—412. 

The   influence   of   various  salts  upon  the   adsorption  i 
nitrogen  from  an  ammonium  chloride  solution  by  plai 
roots  was  studied.     With  living  plants  the  adsorption  vel 
proportional    to    the    time,  whilst   the   rate   of    diffusio; 
inside  the  roots  was  constant.     With  dead  roots,  majl 
nesium  sulphate  prevented  any  adsorption,  and  sodiuij 
sulphate,  magnesium  chloride,  calcium  chloride,  andca, 
cium  sulphate  markedly  decreased  the  amount  in  varyin 
degrees.     With  living  roots,  the  influence  of  the  salts,  thoug 
considerable,  was  less  than  with  dead  roots.     When  two  C 
more  salts  were  present  at  the  same  time  in  varying  propoi 
tions,  the  influence  of  one  was  in  some  cases  antagonistic  t 
that  of  another,   and  there  was  a  maximum  eoncentratio 
with  the  different  mixtures  above  which  adsorption  of  nitr. 
gen  decreased.       In  the  system,  water,  root,  and  dissolve 
nitrogenous  substance,  the  last  is    divided    between   tli 
water  and  the   superficial   layer  of   the  root    in    certai 
proportions  which  are  easily  modified  by  the  presence  < 
other  dissolved  substances,  e.g..  the  salts  mentioned  abov< 

-^L  H.  J. 

Calcium  cyanamide  \nilrolim\;    Behaviour  of  some   moid 

fungi  towards .     A.  Kossowicz.     Z.  Garungsphysiol 

1913,  2,  154.     Biedermann's  Zentr.,  1914,  43,  14ft — 14: 

Nutrient  solutions  were  prepared  containing  as  sol 
nitrogenous  matter  two  commercial  specimens  of  calciui: 
cyanamide  previously  sterilised  by  heating  at  100°  ( 
or  by  filtering  their  'solutions  through  a  Berkfeld  filtei 
In  some  of  the  solutions  all  the  organisms  tested,  viz. 
Botrytis  Bassiana,  PeniciUium  glaucum,  Mucor 
i  'ladosporium  In  rbarum,  Phytophthora  infestans,  Pr'i- 
brevicaule,  Aspergillus  glaucus  and  niger,  Isariafarinosa  aii' 
a  red  Fusarium.  exhibited  more  or  less  growth,  but  in  other 
only  the  first  three  or  five  developed.  The  results  wer 
probably  influenced  by  impurities  in  the  calcium  cyanamid 
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will  this  | >i  mfty  be  of  importance  in  the  apple  at t 

ml.  iiini  oyanamide  as  a  fertiliser.    J.  II.  I.. 

Potassium  salts  .    Occurrence  <>f  in  the  ■"ill  spring 

lit  United  Statu.    J.  W.  Turrontine,     U.S.  Dept.    \ 
Bureau  of  Soils,  Bull.  No.  94,  M.u  8,  Iftl3.  Bisdi  rmann'a 

/..•ni;..   191  I.  43,  403. 

N  m:  of  the  artificial  and  natural  brines  examined  was 
found  to  contain  |>otafi«ium  in  sufficient  quantity  to  repa^ 
extraction.  The  mother-liquors  in  the  preparation  oi 
nalt  from  sea  water  contain  9ufficien1  potassium  to  enable 
them  to  be  converted  into  u  fertiliser  by  evaporation 
The  residue  of  a  dried  up  lake  in  South  California  con 
tained  so  much  potassium  that  it  would  form  a  valuable 
■ouroe  o!  potash  suits  on  the  commercial  scale.-   .1.  II.  J. 

Phosphoric  acid  in    basic  slag:    Determination  of  the 

Mi    in  citric  acid.     F.  Haussding.     Landw.  Jahrb  . 
1913,46,  19.     Biedermann's  Zentr.,  1914,48,438     139 

Tuk  methods  of  von  Lorenz  (compare  Neubauer  anil 
Liicker,  this  -I  .  1912,  259)  and  Popp  (this  J.,  1912,  - 
1913,  953),  ami  the  official  method  were  compared.  The 
iron  citrate  method  of  Popp  gave  the  highest  results, 
nearly  identical  with  those  obtained  by  the  official  method 
and  the  direct  precipitation  method  ol  von  Lorenz  gave 
rather  lower  but  more  accurate  results.  The  adoption  of 
the  von  Lorenz  method  would  entail  a  rise  in  the  prii 
the  phosphoric  acid.  .-.I.  H.  .1. 

Phosphates;    Experiments   with  crude ■.     Prianischni- 

kow.     Biedermann's  Zentr..  1914,  43,  396 — 101. 

Russian  phosphates  used  as  manure  in  pol  cultures  gave 
increased  yields  of  mustard,  lupin,  etc.  A  Russian  phos- 
phate containing  26%  P308  was  converted  into  a  super- 
fhosphate  containing  12-5-  13  ."•",,  of  water-soluble, 
4 — 14-5%  of  citrate-soluble  and  14-5  15%  of  total 
P,Oj,  at  a  cost  of  4(1  centimes  per  kilo,  of  water  soluble 
phosphate.  Extraction  of  various  phosphates  with  dilute 
sulphuric  acid  showed  that  for  each  variety  the  quantity  of 
phosphoric  acid  extracted  reached  a  maximum,  varying 
from  4t>  to  73",,.  with  a  definite  quantity  of  acid.  Sodium 
bisulphate  may  replace  sulphuric  acid  in  the  preparation 
of  superphosphate.  If  to  the  solution,  milk  of  lime  is  added, 
the  precipitate  contains  22 — 37%  P,05.  Nitrosuper- 
phosphate  prepared  with  the  waste  acid  from  the  manu- 
facture of  trinitrotoluene  contained  higher  proportions  of 
total  and  water  soluble  Pj05  than  ordinary  superphosphate 
prepared  from  the  same  raw  phosphate  with  sulphuric 
acid.  Small  amounts  of  ferrous  and  ferric  sulphates  added 
to  phosphates  were  beneficial  in  sand  cultures,  but 
larger  amounts  wire  harmful.  Double  phosphates  were 
prepared  by  the  extraction  of  the  acid  radical  of  the  phos 
phate  with  dilute  sulphuric  acid  or  sodium  bisulphate, 
concentrating  the  solution  and  mixing  with  bone  meai 
free  from  gelatin  ;  the  double  phosphate  contained  about 
25%  P,Oj  of  which  about.  95%  was  soluble  in  water. 
That  phosphates  are  assimilated  by  plants  was  proved 
by  sand  cultures  of  lupins  and  buckwheat,  in  which  a 
certain  proportion  of  the  phosphate  added  was  found  in  the 
crop. — J.  H.  J. 

Bone-meal  ,    Action  of as  a  pltosphoric  acid  fertiliser  in 

Comparison  with  superphosphate  and  basic  slag.  B. 
Schulze.  Landw.  Yersuchs-stat..  1913.  83,  101—180. 
Biedermann's  Zentr..   1914.  43,  441 — 143. 

The  experiments  continued  over  three  seasons  and  the 
comparison  was  made  between  the  water-soluble  phosphate 
of  superphosphate,  the  citric  acid-soluble  phosphate  ol 
basic  slag,  and  the  total  phosphate  of  bone  meal  The 
superphosphate  gave  the  best  results ;  the  basic  slag 
being  about  80%  as  effective,  and  the  bone  meal  about 
60%.  Bone  meal  free  from  gelatin  gave  better  results  than 
that  containing  gelatin.  The  grinding  of  the  bene  meal 
has  a  great  influence  upon  its  effectiveness  ;  the  finer  the 
grinding,  the  better  the  manurial  results.  Coarsely  ground 
meal  has  only  about  two-thirds  the  effect  of  finely  ground 
tnaal.— J.  H.  J. 


Mann, ail  experiments  with   I  r     Bolin    Medd 

Xr. 
Stockholm,  1013,     Bieden  1914,  43,  112. 

In  experiments  with  oats  thi 

employed  « ith  and  « il  I i  limi 

vi/..,  1-2  owt.  of  pol  •  rate  «  ith    I 

■  I   I  '6  <w  i .  ni    ;: .  1 1  in  tulphal 

16    32  tone  of  ,,iu  .inn.,  pi  i  son  :  and  B     i  '  ton 
dung  with   1-8  owt,  ol  basio  slag  and  0-8  owt.  of  pol 
sulphate  i  duoed  the 

..M    '  lis    '  idorablj   incri 

obtained  »  il  h  I ! imal  manui         I    II.  I.. 

Svlphur  for  tlim  vial  -  (A.     !•'.  de  I 

Dep.  Agric.  Viotoria,  1914,  12,  289;       Pharm.  J.,  1914, 
867. 

Fob  some  time  the  attention 

been  directed  to  the        I  this  J., 

1913,  669  :    1914,  976).     The  auth 

it  acts  favourably  on  the  growth  and  yield  ol  the  vine.     Ii 

does  not  act  alone,  however ;  its  beneficial  effod  is  directly 

proportional  to  the  amounl 

the  sod  to  whi.b  it  is  added.     '•' 

matter  diminishes, '  he  effect  "f  sulphur  also  diminish 

becomes  nil  in  a  soil  devoid  of  organic  matter.     Th< 

of  sulphur  is  greater  if  h   is  previously  mixed  with  the 

organic  matter  w  ith  which  it  is  to  act.     The  use  of  sulphur 

m  the  vineyard  caused  a  very  marl 

of  grapes. 

Sulphur  :   F  V*.  V.  Sabaschnikoff. 

Kuss.   J.   f.   e\|      i.  i  1912,    821.     Biedermann's 

Zentr..  1914,  43,  282. 
The  soil  used  for  the  experiments  oontaini       0     - 
sulphuric    and.      Flowers   of   sulphur    was   applied   in   the 
proportion  of  in  _rnis.  per  sq.  metre.      The  in 
weigh!  of  barley  and  rye  on  the  Bulphur  plot  ovei  ; 
an  untreated  plot   (J  sq.  metres)  was  about    I  -■'■  kilo,  in 
each  case.—  J.  II.  ■  < . 

Plant*  ■     Influt  nee   at  I  ""    "" 

growth   of .     T.    Pfeiffer   and    F..    Blanck.      Landw. 

Versuchsstat.,    1913,    83,    257     281;     Chi 

Rep..   1914.  38,  3i'". 

Manganese  salts,  when  added  to  soils,  favour  tie 
of  plants  to  a  alight  extent,  but    thi    i  heapt  t  mat 
compounds   are    very   sparingly    Boluble,     so    thai 
quantities  have  to   be  employed,   and  the    actual 
arising  from  their  use  is  question 

very  small  quantities  of  aluminium  sulphate   and    man 
ganese   sulphate   results   in   an   inaignificanl     atio 
action   on   the    plants. — \V.  P.  S. 

rphomolybdaU  mil 
hydroxide.     Sircar.     Set    \!l. 


Patents. 


Soil;  Sterilising  of .     P.  J-  H 

Fat.  1*3.311'.  Oct.  15,  1913. 

Steam  is  admitted  to  the  space  below  a  shallov, 

place,!  a  short  disiai.ee  above  the  soil. 

provided   with   an   outer   jacket    of   insulatin 

and  with  its  ekes  ben-   downward-  so  "'  U»e 

soU.— W.  P.  S. 

Seed  ami,,  ;  Treatment  of [will 

aJthenwithnUra,,. 

and    H.    E.    Fry;    Godxnanstone,    D 

23.339.  i 'ft.   l.i.H'13. 
The   srain    is   moistened    with   water,   or  a    U 
Bitot!    solution,    and    then    submitted    to   the    acUon   ol 
"„,..,  ..:....    ,-vs      VVTii  »nd    barley    should    be 

^te^toTeraysfdro. rs ;    inai 
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for  7  hours.  Tho  process  renders  the  grains  more 
productive  when  sown. — W.  P.  S. 

Fertilisers ;     Plant .     J.     Keegan,    Liverpool.     Kng. 

Pat.  25.365,  Nov.  6,  1913. 

A  fertiliser  composed  of  two  powders,  solutions  of  which 
are  applied  separately  and  consecutively  to  the  soil. 
One  powder  contains  soluble  ammonium  and  magnesium 
salts,  to  which  potassium  and  aluminium  salts  may  also 
in-  added,  whilst  the  other  consists  of  equivalent  quantities 
of  tribasic  potassium  or  sodium  phosphate  and  sodium 
silicate,  or  of  dibasic  potassium  or  sodium  phosphate 
together  with  potassium  and  sodium  carbonate. — W.  P.  S. 

Fertiliser.  T.  L.  Willson  and  M.  M.  Haff.  Ottawa,  Assig- 
nors to  Southern  Investment  Co.  of  Canada  Ltd., 
Montreal,  Canada.  U.S.  Pat.  1,1 12,183,  Sept.  20,  1914  : 
date  of  app!.,  Aug.   17,  1912. 

A  dry  fertiliser,  consisting  of  calcium  ammonium  phos- 
phate containing  at  least  sufficient  ammonia  to  correspond 
to  the  formula,"  Ca(NH4)H3(P04).,.— 0.  R. 


XVn.— SUGARS;  STARCHES;  GUMS. 

Suqar  in  cane  and  beel ;    Formation  of .     H.   Pellet. 

Bull.  Assoc.  Chim.  Sucr.,  1913,  31,  296.  322.     Chem.- 
Techn.  Rep.,  1914,  38,  3. 

In  the  case  of  beet,  intensive  cultivation  may  lead  to  a 
daily  formation  of  1-20 — 1-25  grms.  of  organic  matter 
(mostly  sugar)  ;  in  the  case  of  cane  (Egyptian)  the  average 
is  only  0-8 — 0-9  grin.  In  a  ripe  cane  weighing  1500  grms., 
the  foliage  contain  210  grms.  of  dry  matter,  of  which  12 
grms.  are  ash  and  198  grms.  organic,  the  cane  itself  con- 
taining 400  grms.  of  dry  matter,  of  which  6  grms.  are 
ash  and  394  grms.  organic. — 0.  R. 

[Sugar]  Beet  and  cane  ;    Determination  of  the  sucrose  and 

reducing  sugars  in  the  foliage  of  the .     H.   Pellet. 

Bull.  Assoc.  Chim.  Sucr.,  1914,  31,  909—920. 

Leaves  and  leaf-stalks  are  passed  separately  through  a 
mincing-machine,  and  the  finely  divided  material  pressed 
two  or  three  times,  the  pulp  being  removed  and  pounded 
in  a  mortar  after  each  operation.  Sucrose  by  double 
polarisation — 500  c.c.  of  the  filtered  juice  are  treated  with 
normal  lead  acetate  (100  c.c.  for  the  leaves,  and  50  c.c.  for 
the  leaf-stalks),  mixed,  and  filtered  (giving  solution  A). 
50  c.c.  of  the  filtrate  (solution  A)  are  treated  with  50  c.c. 
of  sulphurous  acid  solution  (sp.  gr.  1-035 — 1-040), 
treated  with  1  grm.  of  purified  animal  charcoal, 
mixed,  and  filtered,  the  clear  liquid  (solution  B)  being 
polarised  in  the  400  mm.  tube,  and  the  temperature  noted. 
Another  50  c.c.  of  solution  A  are  treated  with  5  c.c.  of 
hydrochloric  acid  (sp.  gr.  119)  and  25  c.c.  of  sulphurous 
acid  solution  (sp.  gr.  1-035 — 1-040),  and  inversion  effected 
according  to  Herzfeld's  method,  after  which  1  grm.  of 
purified  animal  charcoal  is  added,  and  the  liquid  filtered 
and  polarised,  the  temperature  again  being  noted  (solution 
C).  Sucrose  and  reducing  sugars  by  Fehling's  solution. 
20  c.c.  of  solution  B  are  rendered  alkaline  with  sodium 
carbonate  solution,  40  c.c.  of  Fehling's  solution  and 
sufficient  water  to  bring  the  volume  to  80  c.c.  added, 
and  thejtemperature  raised  to  65°  C.  for  10  minutes, 
the  cuprous  oxide  precipitated  being  determined  by  the 
cyanide  method  (this  J.,  1914.  494).  50  c.c.  of  solution  C 
are  rendered  alkaline  with  sodium  carbonate  solution, 
and  the  total  reducing  sugars  determined  as  before. 
In  calculating  the  sucrose  by  the  double  polarisation 
method,  the  factor  142-00  is"  used  instead  of  142-66  ; 
whilejthe  factor  for  converting  the  results  obtained  on  the 
juice  to  those  on  the  original  substance  is  0-91  for  the 
leaves,  and  0-97  for  the  leaf-stalka.  According  to  the 
author,  the  results  obtained  by  double  polarisation  should 
agree  with  those  found  by  Eehling's  solution  to  within 
0-1  %.— T.  P.  0. 


Pectin  substances  in  [beet]  sugar  factory  products  [and 
their  influence  on  the  determination  of  raffinose].  T. 
Koydl.  OesteiT.-Ungar.  Zeits.  Zuckerind.,  1914,  43, 
208—231.     Chem.-Techn.  Rep.,  1914.  38,  288. 

Even  when  the  difference  between  the  values  given  by 
direct  and  double  polarisation  in  the  analysis  of  beet- 
molasses  amounts  to  as  much  as  3%,  this  "  plus  polarisa- 
tion "  is  not  due  wholly  to  raftinoso,  of  which  there  may 
be  present  only  1%,  but  is  caused  by  the  presenco  of 
pectin  substances  not  precipitated  by  basic  lead  acetate, 
the  amounts  of  which  are  shown  to  vary  considerably 
throughout  the  campaign. — J.  P.  O. 

Preparation    of . 

.1.  Amer.  Chem.  Soo., 
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RalJinose  [from  cottonseed  meal]  ; 
C.  S.  Hudson  and  T.  S.  Harding. 
1914,  36,  2110—2114. 

One  kilo,  of  meal  is  treated  with  5  litres  of  cold  water,  the 
mixture  quickly  filtered  by  suction,  and  the  filtrate  treated 
with  a  slight  excess  (about  200  c.c. )  of  basic  lead  acetate  solu- 
tion. The  yellow  lead  precipitate  is  filtered  off,  excess  of 
lead  removed  by  hydrogen  sulphide,  and,  after  adding  about 
0-2  grm.  of  sodium  hydrosulphite,  the  solution  concentrated 
under  reduced  pressure  to  a  syrup  containing  about  25% 
H20.  Barium  hydroxide  (2  grms.  of  octahydrate  for  each 
grm.  of  raffinose)  is  added,  the  mixture  warmed  to  not 
over  80°  O,  to  effect  solution,  and  gradually  poured  into 
1-5  times  its  volume  of  commercial  anhydrous  methyl 
alcohol,  and  the  granular  precipitate  ground  to  a  fine 
powder,  filtered  off,  and  washed  with  methyl  alcohol. 
The  barium  compound,  suspended  in  about  1500  c.c.  of 
water,  is  decomposed  by  gradual  addition  of  50%  phos- 
phoric rcid  solution  until  exactly  neutral,  the  precipitate 
filtered  off,  and  the  last  traces  of  barium  removed  by 
precipitating  with  sulphuric  acid  and  again  filtering. 
Fifty  grms.  of  the  vegetable  carbon,  "  eponite,"  are 
added  to  the  filtrate  and  filtered  off  after  a  few  minutes, 
and  the  still  yellow  solution  boiled  in  racno  to  a  syrup 
containing  20—25%  H20.  Ethyl  alcohol  (95%,  con- 
taining 0-3%  HN03)  is  then  added,  just  to  saturation  (as  a 
rule  10 — 15  c.c),  and  the  mixture  inoculated  with  crystals 
of  raffinose  hydrate  and  left  overnight  at  0°  C.  to  crystallise, 
the  separated  crystals  being  ground  with  75%  alcohol, 
filtered  off,  and  washed  with  alcohol.  About  40  grms. 
of  colourless  raffinose  crystals  are  obtained,  and  a  further 
10  grms.  by  treating  the  mother  liquor  again  with  barium 
hydroxide.  The  proportion  of  ash  (0-5 — 1%)  may  be 
reduced  by  preparing  a  50%  aqueous  solution,  filtering, 
adding  acidified  alcohol  as  above,  nearly  to  the  point 
of  cloudiness,  and  stirring.  About  2-5%  (referred  to  the 
original  cottonseed  meal)  of  pure  raffinose  hydrate,  crystal- 
lising rapidly  at  the  ordinary  temperature,  are  thus 
obtained,  and  a  further  0-5%  by  cooling  the  mother  liquor 
to  0°  C.  After  washing  with  75%  and  then  with  95% 
alcohol,  the  product  contains  less  than  0-05%  of  ash 
and  gives  a  specific  rotation  of  123-2°  (anhvdrous  sugar) 
in  10%  aqueous  solution  at  20°  C— E.  Sodn* 

Maltose  and  its  oxidation  products  with  alkaline  hydrogen 

peroxide  ;    Structure  of .     W.   L.   LewiB  and  S.  A. 

Buckborough.  J.  Amer.  Chem.  Soc.,  1914,  36,  2385— 
2397. 
Maltose  is  oxidised  by  alkaline  hydrogen  peroxide 
largely  without  hydrolysis  and  without  formation  of 
saeeharinic  acids.  A  larger  amount  of  oxygen  is  con- 
sumed than  in  oxidation  with  alkaline  copper  sulphate 
(this  J.,  1909,  1155)  and  larger  amounts  of  formic  and 
glycollic  acids  are  formed.  100  grms.  of  anhydrous 
maltose  gave  22-97  grms.  of  hydrolysed  dextrose  (24-97 
grms.  when  corrected  for  decomposition  of  dextrose 
under  similar  conditions),  0-16  grm.  of  mannonic-lactone, 
1604  grms.  of  glycollic  acid,  0-11  grm.  of  oxalic  acid, 
55-37  grms.  of  formic  acid,  and  4-44  grms.  of  carbon 
dioxide,  together  with  1-18  grms.  of  unidentified  material, 
probably  containing  erythronic  and  Z-threonic  acids. 
The  proportions  and  nature  of  the  products  are  different 
from  those  obtained  from  dextrose  (Spoehr,  Amer.  Chem. 
J.,  1910,43,  238;  Glattfield.Amer.  Chem.  J.,  1913,50, 1S5) 
and  the  differences  must  be  due  to  the  glucosido-linkage 
between  the  two  dextrose  residues  in  the  maltose  molecule. 
Maltose  is  a  ■y-d-glueosido-d-glucose  and  the  formation  of 
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relatively  large  quantities  "f  glycollic  acid  Indicates  tha' 
ihi'  terminal  (primary  alcohol)  carbon  atom  takes  pari 
in  the  gluoosido  linkage,  tho  formula  honoe  being  i 

l         "  ' 

CH,(OH).CH(OH)OH(C1I  OH),  CH.O.CH,(CH.OH)«.CHO.H,0 

Additional   evidence   in   favoui    of   this   formula   is   oi 
and  the  mechanism  of  the  oxidation   is  discussed.     (Sec 
Ncf,  this  .1..  191  I.  306.)      \.  S. 

Formic      nciil  ;        Drier  initiation      of in  II 

l.iihrig    and    F.     Docpmann.    .lahresher.    Chem.    Int.  i 
Buohungsamtes,  Breslau,  1912     13,24    -26;    Z.  Uuters. 

Sahr.  Oenussm.,  1914.  27,  477 — 178. 

Wiikn  honey  is  mixed  with  water  and  submitted  to  steam 
distillation,  as  in  Finoke's  method  for  tho  determination 
of  formic  acid  (see  this  J..  1911,  Si'.  235;  1912,  402  ; 
1913,  445),  the  first  portion  of  the  distillate,  amounting 
to  I'iImi  c.o.,  does  not  contain  all  tho  formic  acid  present. 
From  ti  to  10  mgrms.  of  formic  acid  (or  of  volatile  sub- 
.  s  which  reduce  mercuric  chloride)  are  obtained 
in  eaoh  of  the  three  successive  quantities  (500  e.c.)  of 
distillate  collected  when  the  distillation  is  continued.  When 
a  mixture  of  Hmi  grms.  of  sugar.  300  e.c.  of  water  and  1  •."■ 
grni.  of  tartaric  acid  is  distilled  with  steam,  the  dis- 
tillates contain  a  quantity  of  rednoing  Bubstances 
equivalent  to  10  inarms,  of  formic  aeid.  Tartaric  acid 
and  water  alone  yield  a  few  mgrms.  of  reducing  substances, 
and  it  is  pointed  out  that  it  is  quite  possible  that  a  part 
of  these  is  derived  from  the  rubber  connections  of  the 
distillation  apparatus.  In  the  determination  of  formic 
acid  in  materials  containing  glyoxylic  acid,  the  distillate 
should  be  treated  with  zinc  and  dilute  sulphuric  acid 
before  the  mercuric  chloride  reagent  is  added  ;  any 
basic  lino  sulphate  precipitated  with  the  mercurous 
chloride  is  removed  by  treating  the  latter  with  dilute 
hydrochloric  acid. — W.  P.  S. 

Patext. 

Manufacture  of  an  absorbent  or  decolorising  agent.     Ger. 
Pat.  276,343.     See  IIb. 


XVin.— FERMENTATION    INDUSTRIES. 

Malt  ;    Purchase  of on  the  basis  of  analysis.      H.  and 

J.  M.  Heron.     J.  Inst,  Brew..  1914,  20,  465—187. 

It  is  a  common  practice  for  the  maltster  to  submit  to  the 
brewer  samples  of  a  run  of  malt  at  the  beginning  of  a 
season,  and  contract  to  supply  a  definite  quantity  as 
required,  each  delivery  to  correspond  approximately 
with  the  sample  submitted.  The  suggestions  for  sampling 
made  by  the  Committee  of  the  Inst,  of  Brewing  on  .Malt 
Analysis  (see  this  J.,  1906,  236)  may  be  amplified  as 
follows  : — In  sampling  from  sacks,  there  should  he  a 
minimum  of  five  samples  for  all  deliveries,  and  for  large 
consignments  one  sample  from  every  ten  sacks.  The 
samples  should  be  drawn  with  a  probe  or  spear  and  not 
with  the  hand,  which  may  he  moist.  In  the  case  of  heaps. 
at  least  ten  samples  should  be  drawn  (from  different  parts) 
from  bulks  up  to  100  quarters,  and  20 — 30  from  larger 
hulks.  AH  bins  except  tall  silos,  should  be  probed  like 
heaps.  In  sampling  from  tall  silos  with  a  conical  bottom 
ending  in  a  spout,  two  or  more  sacks'should  be  drawn 
and  samples  taken  from  them.  The  shaking  of  larger 
samples  in  tins,  prior  to  taking  smaller  samples,  is  object- 
ionable since  the  denser  and  less  modified  grains  tend  to 
accumulate  at  the  bottom.  The  best  method  is  to  pour 
backwards  and  forwards  six  or  more  times  from  one  vessel 
to  another.  Samples  taken  immediately  after  the  malt 
has  left  the  kiln  tend  to  show  a  lower  yield  of  extract, 
a  higher  diastatic  activity  and  a  darker  colour,  than 
those  taken  several  days  later,  after  the  malt  has  cooled 
and  been  screened  and  brushed.  Re-dried  malt  appears 
to  continue  to  lose  moisture  after  leaving  the  kiln,  so 
sampling  should  be  delayed  for  at  least  three  days.  Since 
the  report   of  the  Committee  on   Malt   Analysis   various 


possiblo  sources  of  error  in  tho  determination  ol  extract 

been  pointed  oul     wx     I  >nes,  this  J.,   1008,  MO 
Day  and    i  I.,  1014,  134;    Ling  and  IfeLaren, 

r.,  190S  .nd  llult,,n.  tins  .1  .  1010,644  . 

Siau,  this  J.,  1912, 197).    V  differei  [  lb.  of  extract 

between   two  determinations  on  the  uun     lamp 
agreement   and   rathei    nor    latitude   might    !"■  allowed 
in  view  of  tin'  import  impling.     \  oonaignmenl 

ilt.  well  loaded  and  dispatched  and  not  unduly  delayed 
in  transit,  will  on  an  avei  i  >r  even  1%  of 

moisture,  so  that  a  maximum  ol  3%  of  moisture  on 
delivery  is  not  unreasonable.  Siau  and  Bodaon  (J. 
Inst.  Brew.,  1909,  15.  67]  have  pointed  oul  possible 
sources  of  error  in   moist  j  08.      In   deter- 

mining the  diastatic  activity  ol  malt,  tie-  reaction  "f  the 

h  solution  is  I  .loc.cit.). 

\n  alkalinity  equivalent  to  I  e.c.  of  .V  '10  acid  per  litre. 
in  the  distilled  water  used,  lowers  the  diastatic  activity 
value    about     1  .      Tie-    tube    method    often    gives    results 

5°  higher  than  the  standard  method.  A  difference 
of  ±5°  between  sale  and  delivery  samples  is  reasonable. 
Fur  colour  determinations  a  difference  of  ±1"  is  not 
excessive,  for  the  determination  is  affected  bj  the  mode 
,.f  illumination  (see  Baker  and  Button,  this  J.,  1906,  "••"•-  | 
1907,  268)  ;  moreover  the  series  "  52  "  glasses  do  not 
match  the  nuance  of  all  malts  perfectly,  and  mild  ale 
and  high  dried  malts  often  tend  to  become  paler  on  storage. 
Tables  are  given  showing,  for  three  different  malts,  a 
comparison  of  the  various  deliveries,  with  the  sale  and 
bulk  samples. — I.  H.  L. 

Yeast ;  Some  studies  on .  /.  Relation  of  cell  repro- 
duction to  the  supply  of  free  oxygen.  II.  Metabolism  of 
the  ye.ast  cell.  witA  special  reference  to  the  thermal 
phenomena  of  fermentation.  H.  T.  Brown.  Annals  of 
Botanv.  1914.  28,  197—226.  I.  Inst,  Brew..  1914. 
20,  541— o44. 
T.  When  yeast  cells  are  seeded  in  a  liquid  containing 
dissolved  oxygen  and  an  excess  of  nutriment,  and  the 
available  oxygen  is  limited  to  that  initially  present  in  the 
liquid,  the  total  number  of  cells  per  unit  volume  tends 
to  attain  a  maximum,  which  is  independent  of  the  number 
of  cells  seeded  but,  within  certain  limits  of  oxygen  supply, 
is  proportional  to  the  initial  amount  of  oxygen,  and  under 
these  circumstances  the  rate  of  reproduction  is  not 
logarithmic  but  is  a  linear  function  of  the  time.  The 
dissolved  oxygen  does  not  remain  as  such  in  the  liquid 
during  reproduction,  but  is  rapidly  absorbed  by  the  seed- 
yeast  before  cell-budding  commences.  The  author 
suggests  that  the  "  oxygen-charge  "  absorbed  by  each 
cell  determines  the  reproductive  power  of  the  cell.  If 
of  two  equal  volumes  of  liquid,  saturated  with  air,  one 
contains  more  cells  of  seed-yeast  than  the  other,  and  both 
are  deprived  of  further  access  of  oxygen,  the  dissolved 
oxygen  will  be  rapidly  absorbed  by  the  cells  ;  those  of  the 
larger  seeding  will  absorb  a  smaller  "  oxygen-charge " 
and  therefore*  will  possess  a  smaller  reproductive  power 
than  those  of  the  smaller  seeding,  but  this  disadvantage 
will  be  exactly  counterbalanced  bj  their  greater  number, 
so  that  the  total  number  of  new  cells  formed  will  be  the 
same  in  both  cases.  The  linear  rate  of  reproduction 
is  explained  by  the  partition  of  the  "  oxygen-charge  " 
amongst  an  increasing  number  of  cells,  whereby  the  rate  of 
subdivision  of  the  individual  cells  diminishes  in  inverse 
ratio  as  their  total  number  increases.  Pasteur  first 
expressed  the  idea  that  the  oxygen  originally  absorbed 
by  the  yeast  from  the  surrounding  medium  is  the  pr\mum 
nlovens'  which  determines  its  subsequent  power  of 
reproduction.  Although  a  yeast  cell  can.under  favourable 
conditions,  continue  to  take  in  oxygen  from  the  medium 
if  this  is  maintained  saturated  with  air,  the  cell  can  only 
store  up  a  limited  amount  of  oxygen  in  a  form  available 
for  subsequent  reproduction.  All  attempts  to  increase 
this  effective  "  oxygen  charge  "  by  previously  submitting 
the  veast  to  strong"aeration,  or  even  by  passing  pure  oxygen 
through  the  liquid,  were  unsuccessful  ;  the  yeast  under 
these  conditions  continues  to  take  up  oxygen,  but  its 
potentiality  of  reproduction  is  not  thereby  increased. 
Under  favourable  conditions,  with  the  yeast  cells  at  a 
concentration  of  1  in  1   4000  cub.  mm.  of  nntnent  liquid, 
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the  volume  of  oxygen  taken  up  by  each  cell  and  con- 
stituting the  oxygen  charge,  is  about  5  times  the  volume 
of  the  cell  itself. 

II.  Experiments  made  with  large  volumes  of  fermenting 
wort  indicated  that  the  heat  of  fermentation  (including 
heat  of  hydrolysis)  of  1  grm.  of  maltose  is  about  125 
calories.  Between  14°  and  16°  C.  a  veast  cell  ferments 
its  own  weight  of  sugar  in  8  J— 9*  hours,  and  the  heat 
generated  in  1  hour,  is  sufficient  to  raise  the  temperature 
of  the  cell  by  15°  or  16°  C.  The  temperature  coefficient 
of  fermentation  by  yeast  is  high.  The  following  figures, 
calculated  from  data  given  by  Slator,  represent  the  relative 
rates  of  fermentation  of  top-fermentation  brewery  yeaste 
at  temperatures  starting  from  5°  C.  and  rising  bv  increments 
of  5°  to  40°  C.  :— 100.  2-65,  5-59.  1005,  15-80,  22-59, 
30-50,  36-60.  The  apparently  wasteful  metabolism  of  the 
yeast  cell  is  a  necessity  imposed  bv  the  conditions  under 
which  reproduction  occurs  in  nature,  e.g.,  in  fruit  juices. 
These  conditions  are  altogether  different  from  those  of  the 
fermentation  industries,  where  the  fermentative  faculty 
of  the  cells  has  been  purposely  enhanced  and  their 
reproductive  faculties  have  been  restricted.— J.  H.  L. 

Yeast    cells  ;     Staining    of bu    Methylene    Blue.    etc. 

C.  G.  Matthews.  J.  Inst.  Brew.,  1914,  20,  488 — 196. 
The  method  of  staining  employed  was  to  prepare  an 
aqueous  suspension  ot  the  yeast,  sufficiently  dense  to  show 
a  just  perceptible  opalescence,  and  to  treat  portions  of 
3  c.c.  with  the  staining  solution,  e.g.,  0-1  c.c.  of  a  01% 
solution  of  Methylene  Blue,  or  0-2  c.c.  .V  /10  solution  ot 
iodme  diluted  twenty-fold.  A  number  of  pitching  yeasts 
were  investigated  in  this  way.  With  Methylene  Hue, 
dead  and  torpid  cells  assumed  a  pallid  stain,  but  from 
1  to  20%  of  the  cells  stained  a  sapphire  colour. 
The  following  conclusions  are  drawn  respecting  this 
deeper  staining :— It  is  not  confined  to  S.  Ctrerisiae 
though  shown  best  by  this  race.  It  is  independent  of 
the  glycogen  reaction  of  the  cells,  and,  in  large  measure, 
of  staining  by  other  dyes,  as  Indigo  Carmine  or  Cochineal 
Carmine.  The  cells  so  stained  are  not  nece^sarilv  dead  or 
torpid  in  the  ordinary  sense.  Those  likely  to  stain  can  be 
identified  by  their  higher  refractive  'power,  showing 
up  brightly  when  the  microscope,  objective  is  slightly  out  of 
focus,  and  they  usually  have  smaller  or  ill-defined  vacuoles 
or  none  at  all.  The  progeny  of  a  non-staining  cell  may 
stain,  even  to  3  to  4  individuals,  though  staining  celt 
seldom  give  rise  to  non-staining  one?.  ITie  budding  of  a 
staining  cell  seems  frequently  to  be  arrested  when  a  small 
bud  has  farmed,  but  sometimes  a  pair  of  equal-sized 
cells,  presumably  mother  and  daughter,  will  stain,  and 
such  cells  tend  to  remain  attached.  In  stained  cells 
all  parts  take  the  stain.  The  phenomenon  appears  to 
indicate  a  change  of  state  and  possibly  of  function  in  the 
cell,  probably  a  resting  stage  in  which  there  may  be 
accumulation  of  reserve  nutriment  (but  not  necessarily 
glycogen,  though  it  may  be  fat)  and  a  perceptible  diminu- 
tion or  temporary  arrest  of  the  vegetative  activity.  It  is 
not  necessarily  a  permanent  change,  as  a  fresh  fermentation 
under  favourable  conditions  mav  entirelv  alter  the 
condition  of  the  cell.— J.  H.  L. 

T easts ;      Assimilation    of    maltose     by .     G.     Kita 

J.    Chem.    Ind.    Tokvo,    1914.    17,   274—278.     Cheni  - 
Techn.  Rep.,  1914,  38,  262. 

In  solutions  containing  ammonium  nitrate  as  source  of  ' 
nitrogen.  Schuchardt's  "  pure  maltose  "  was  less  readi'y 
assimilated  by  yeasts  after  it  had  undergone  a  preliminary 
extraction  with  absolute  alcohol.  The  commercial 
maltose  appears  therefore  to  contain  besides  protein  ' 
(see  Kluyver,  this  J.,  1913,  803;  Davis,  this  J.,  1914. 
1008)  some  other  constituent,  similar  to  oryzanin 
which  increases  its  assimilability. — J.  H.  L. 

Enzyme*   of  yeast  ;    Susceptibility   of    the   various to 

thermo-regeneration.     G.    Bertrand  and  M.   Rosenblatt 
Comptes  rend.,  1914,  158,  1823—1826. 
Unlike  the  sucrase,  neither  the  maltase  nor  the  catalase 
of  yeast   maceration  juice  exhibited  the  phenomenon  of    | 
thermo-regeneration  (see  this  J.,  1914,  658).     The  activity    ' 
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of  both  was  completely  destroyed  by  heating  the  ju 
to  70°  C.  for  1  niin.,  and  was  not  restored  even  partially 
higher  temperatures. — J.  H.  L. 


Beers;    Chilled  bottle .     A.  Hadlev.     J.  Inst.  Brm 

1914,  20,  504— 533. 

There  are  two  main  methods  of  chilling  beers,  viz.,  « 
storage  and  quick  chilling,  and  the  latter,  which  is  li 
costly,  provided  always  that  the  beer  is  properly  cc 
ditioncd.  gives  results  equal  to  the  slow  chilling  proce 
The  beer  is  run  or  pumped  from  the  skimming  vessels 
glass-lined  copper  or  wooden  tanks  to  condition.  H( 
it  is  dry-hopped  if  necessary,  primed  if  customary,  a 
usually  partially  fined.  A  conditioning  is  thus  effect 
which  cannot  be  attained  in  casks,  whilst  there  is  far  1> 
waste,  and  the  beer  is  cleaner  and  brighter  after  havi 
settled  for  a  few  days,  so  that  the  filters  run  far  lorn 
than  when  the  beer  is  conditioned  in  casks.  In  ore 
to  save  time,  many  brewers  have  installed  a  quick-chil 
of  the  counter-current  or  some  similar  type  betwe 
the  conditioning  and  chilling  vessels.  The  beer  can  th; 
be  cooled  to  35°  F.  (2°  C.)  before  entering  the  chilli 
and  carbonating  vessels  in  which  its  temperature  is  si 
further  reduced,  e.g.,  to  28°  F.  (—2°  C.I.  Continue 
carbonation  appears  to  be  working  satisfactorily  in 
number  of  breweries.  The  chilling  is  kept  entir< 
separate  from  the  carbonating,  and  the  chilled  beer 
pumped  through  the  earbonator  which  is  placed  eitl 
between  the  chilling  plant  and  the  filter  or  between  t 
chiller  and  the  filling  machines.  This  arrangement 
said  to  give  more  uniform  results,  keeping  the  beer 
quieter  condition  for  bottling.  The  author  gives  a  numl 
of  practical  notes  on  filters,  refrigerating  plant,  bottli 
machines,  washing  plant  and  stoppering  and  labellii 
The  collection  of  carbon  dioxide  from  fermentation  vi 
permits  of  considerable  econonry.  Owing  to  the  dan| 
of  overheating  the  gas,  and  thus  affecting  the  flavo 
of  the  carbonated  beers,  it  is  not  advisable  to  conipn 
the  carbon  dioxide  to  more  than  about  100  lb.  per  sq. 
The  collection  of  the  gas  should  be  started  about  15  hoi 
after  pitching,  and  is  usually  continued  for  24 — 30  hou 
The  average  amount  produced  from  a  100-barrel  ferment 
tion  vat  is  roughly  10  lb.  per  hour,  and  the  total  quant' 
should  be  sufficient  to  carbonate  about  400  barrels 
beer,  or  a  smaller  number  if  carbon  dioxide  is  used  f 
top-pressure. — J.  H.  L. 

"  Mirin"     and     its    turbidity;      Chemistry    of . 

Takahashi.  Y.  Shimazu  and  S.  Hagiwara.  J.  Agr 
Tokvo,  1913,  5,  179—187.  Z.  Unters.  Nahr.  Genussn 
1914,  27,  604—605. 
"  Mirin  "  is  a  rather  thick,  yellowish  brown,  strong 
alcoholic  beverage  made  from  swollen  rice,  ferment' 
by  cultures  of  koji  or  shoyu.  After  fermentation  h 
proceeded  for  40 — 50  days  in  open  vessels,  the  express' 
liquid  is  allowed  to  stand  until  clear.  With  a  sp.  gr. 
about  1138,  it  contains  10 — 12-54%  of  alcohi 
1-86 — 1-96%  of  dextrin,  301— 32-89%  of  sugar  and  abo 
012%  of  ash.  Fermentation  is  accompanied  1 
saccharification  of  starch  and  decomposition  of  proteii 
Organic  acids  are  also  formed,  but  if  in  too  large  amoun 
they  promote  excessive  proteolytic  enzyme  action  and  ti 
amino-acids  produced  give  rise  to  turbidity  in  the  beverajj 
To  avoid  this  the  acidity  of  the  mash  must  be  kept  with 
certain  limits  by  addition  of  sodium  carbonate,  and  ca 
should  be  exercised  in  the  selection  of  the  yeast  niateri; 

—J.  H.  L. 

Wine ;      Colour    reactions    of    constituents    of . 

Schaffer.  Mitt.  Lebensm. -Unters.  u.  Hyg.  Schwe: 
Gesundheitsamt,  1913.  4,  206—211.  Z.  Unters.  Nal 
Genussm..  1914,  28,  120—121. 

Win  ie  wines  and  raisin  wines  are  almost  free  fro 
tryptophol  (.i-indole-ethylalcohol),  whereas  red  win 
invariably  contain  it.  It  may  be  isolated  by  sliakii 
10  c.c.  of"  the  wine  with  a  mixture  of  ether,  amyl  alcoh 
and  petroleum  spirit  (8:1:3)  and  treating  the  residi 
left  OB  evaporating  the   extract  with  a  few  crystal* 
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■gtatiiyUuiuBobenaaldehydo,  a  little  alcohol,  and  a  few 
drop*  of  25%  hydrochloric  aoid.  In  tin-  presence  ol  trypto- 
phnl  (l  :  10,000)  ii  violet  coloration  is  obtained  slowlj 
at  the  ordinary  temperature  ami  immediately  "»  hi 
In  addition  to  I-arabinose,  wines  maj  contain  another 
Mntoso,  which  yields  furfural  when  the  wine  is  distilled, 
■fen  without  tlie  addition  of  hydrochloric  acid.  For  the 
furfural  teat  lo  c.o.  "l  the  wine  (diluted  ii  necessary) 
an>  distilled  with  10  o.c  of  hydrochloric  acid  (sp.  gr.  ITS), 
until  about  16  i.e. ..(  distillate  have  boon  obtained       Vboul 

,i|  tin-  are  mixod  with  6  to  B  o.c.  "f  85  ■ 
alcohol  .in.l   I   to  -  o.c.  of  a  cold  saturated  .solution  ol 
■Uorogluoinol  in  hydrochloric  acid  (sp  1-06).     Any 

violet  ooloration  will  usually  appeal  in  about  I  to  :,  hours 
(sometimes  8  to  ;i  hours),  an  ippeajra  again 

iu  a  few  hours.  Wines  containing  more  than  I  grms  ol 
sugar  per  litre  should  be  diluted  and  fermented  before 
Artificial  wines  (raisin  huh-  and  wine  from  spent 
■  .  |  usually  give  a  negative  or  faintly  positive  result, 
whilst  natural  wines  invariably  give  a  distinct  reaction 
[mixture  of  wine  from  spent  grapes  with  20%  of  red  wine 
gave  tin-  reaction.  The  violet  coloration  was  faintest 
with  light  Spanish  wines  and  French  and  Spanish  red 
wines,     i  .  A.  M. 


Quercetin  in  wine;    Determination  of  .     T.  v.   Fellen- 

berg.  .Mitt.  Lflbensm.-Unters.  u.  Hyiz.  Sohweiz.  Qesund- 
heitsamt.  1913,  4,  1 — 14.  '/■■  Inters.  Nahr.  Uenussin., 
1!»14.  28,  118—110. 
The  colouring  matter  quercetin  can  be  readily  extracted 
from  wine  by  ether  ;  it  is  marly  insoluble  in  water  but  is 
soluble  m  strong  alcohol.  Wines  also  contain  a  water- 
soluble  tannin,  probably  quercitrin,  as  the  main  con- 
stituent of  their  colouring  matter.  The  colouring  matter 
extracted  with  ether  dyes  wool  mordanted  with  alumina 
yellow,  and  that  mordanted  with  alumina  and  tin  bright 
yellow  in  dilute  and  orange  yellow  in  concentrated  solu- 
tions. I'nmordanted  animal  and  vegetable  fibres  are 
not  dyed.  To  determine  the  yellow  colouring  matte] 
10  c.c.  of  the  wine  are  extracted  with  eold  ether,  the 
ethereal  extract  distilled,  and  the  residue  dissolved  in 
water,  and  (in  the  ease  of  red  wines)  heated  for  10  mills. 
on  the  water-bath  with  unmordanted  woollen  threads 
10  cm.  in  length  to  remove  the  foreign  dirty-grey  colour- 
ing  matter.  The  queroetin  is  then  absorbed  by  0-01  grm. 
of  mordanted  wool  (111  mins.  in  the  water-bath),  and  the 
dyed  fibres  washed,  dried,  and  compared  with  standard 
fibres  dyed  with  a  solution  of  quercetin  (1  rngrm.  per  litre). 
White  wines  seldom  contain  more  than  0T  mgrm.  whilst 
red  wines  contain  up  to  is  mgrms.  of  quercetin  per  litre. 
The  yellow  colouring  matter  in  the  wine  is  derived  from 
the  grape  skins,  and  should  a  white  wine  contain  about 
8  mgrnis.  thereof  it  is  derived  from  the  spent  grapes 
{Trattnctin)  ;  wines  containing  more  than  4  rngrms. 
are  suspicious.  The  colouring  matter  is  first  formed 
during  ferment  at  ion  m  contact  with  tin-  skins.  Tea 
leaves  contain  a  colouring  matter  resembling  but  not 
identical  with  quercitrin.  The  yellow  colouring  matter 
in  wine  consists  of  quercitrin,  traces  of  quercetin,  and 
a  decomposition  product  of  chlorophyll. — C.  A.  M. 


Saffron  yellow  in  white  wine;  Detection  of — — .  V. 
Krops.  Arch.  Chem.  u.  Mikrosk..  Hill'.  5,  i'4— 31. 
Z.  Unters.  Xahx.     Genussm..  1914,  28,  121. 

The  colouring  of  white  wines  with  saffron  is  legal  in 
Hungary  though  forbidden  in  Austria.  "  Saffron  yellow 
differs  from  the  natural  wine  colouring  matter  in  not 
being  affected  by  alkalis.  It  does  not  react  with  strong 
solutions  of  organic  acids  or  with  strong  mineral  acids. 
Bcipitated  by  lead  acetate  as  a  lemon  yellow  pre- 
cipitate, whilst  the  filtrate  shows  a  light  yello  coloration. 
-  largely  extracted  with  amyl  alcohol  from  the  wine 
aciditied  with  hydrochloric  or  sulphuric  acid,  but  not 
from  an  alkaline  solution.  Fat-free  wool  will  fix  the 
saffron  colouring  matter,  but  it  can  be  extracted  again 
practically  unchanged  bv  means  of  3%  ammonia  solution. 

— C.  A.  Mi 


i  rn     and     n  by 

physico-chemical  lion  to  II" 

M    1 1 .!      -      l  omt  ti      rend1.,  lull, 

159,320—323.      L  Chora.  Soo.,  1914, 106,  ii,  746     746, 

pare  Dutoit  and  Dubo  ,  1908,  871,  912 

Potassium  'an  i„-  estimated  in  wine*  bj  determining 
the  conductivity  ot  the  solution  after  the  repeated  addition* 

■  it  small  -i' in'  i of  ohloro-platini    ■  I  si    addition 

■  ■t  eighteen  times  its  volu t  aleohol.     A  change  in  the 

m  ot  1 1„.  conduof  ites  'he  end 

itation.     It  I-  necessary  to  wait   lome   tune  for  the 
conductivity    t<>    become    constant  ■  n     addition 

ot   the   reagent,  and  ateo  t,,  destroy  tie-  organic    matter 

in    the    wine    bj     •  P    and    ignition    prior     to    the 

estimation.     For  the  estimation  of  magnesium,  ti 
ductivity    i-    measured   in   a  solution   containing 
Ml,  and  006%  Ml  ,C1  after  the  addition  of  ,„, 
small    quantities   of    .V  2-phosphoric  I  re    pei 

forming  the  titration,  the  oi  in  the  wine  must 

be  destroyed  and  the  phosphoric  aoid  and  lime  removed 
ipitation.     Fifty  i  o   of  the  wine  are  treated  with 

3  c.c.  of  A"   I -sulphuric  acid  and  1 .o,  of  aleohol.     After 

two  hours  ile   i  alcinm  sulphate  is  filtered  oil.  and  to  the 
filtrate  is  added  3-5  o.c.  of  .V   l-ammonia  and  .  co.  of  ■ 
Hi",,  solution  of  load  nitrate,  winch  precipitates  thi 
phaies.     The  whole  is  warm,  d  on  the  water-bath,  lilu-rcd, 

and  lo  the  filtrate  5  C.O.  of  .V  1-BUlphnrio  .e  el  STC  added 
and  the  lead  sulphate  filtered  off.  The  solution  is 
rated  to  dryness  and  calcined,  the  residue  is  dis- 
solved in  5  e.e.  of  N  I0-HC1,  oil  e.e.  of  .V  1  (i.amniouia  are 
added,  and  the  liquid  titrated  with  the  phosphoric  acid. 

Product*  omthedati  palm.     Raynaud  8a  MX*. 

Methyl  alcohol  in  com  silagi  ,    Occurrence  of .     Hart 

and  Lamb.     Se<   XIX  v. 

I'>  i  EST. 

Liquids  such  as  stout,  beer  and  Vu   like  ;    Post 

-  ■        H.     S.     G  I  aimers 

rj  Middlesex.  Emj  I'n  19,169  Of  1913;  date  of 
appl.,  Feb.  23.  1914. 
Thf  liquid  is  pumped  under  pressure  Into  the  upper  part 
of  a  jacketed  conical  chamber  over  the  sides  of  which 
it  is  distributed  in  the  form  of  a  film;  the  supply  of 
neatin  the  jacki  I  and  the  How  of  hqmd  to  the 

ohamber  are  controlled  by  a  thermostatic  device,  lhc 
sterilised  liquid  Bows  through  a  float -chamber  into  a 
cooling  chamber,  the  How  being  so  regulated  by  the 
float  that  the  liquid  remains  in  the  float-chamber  for 
from  16  to  20  minutes.  The  cooled  liquid  escapes  through 
a  pipe  into  whioh  is  also  passed  the  liquid  resulting  from 
the  condensation  of  the  vapours  from  the  heat..,. 


XIXa.    foods. 

Milk    samples   for    analysis;     P™*™f*°»   "/—-•*• 

Tillmans,  A.  Splittgerber  and  H.  K.ffart.     /.  Inters. 

Nahr.  Genussm.,  1914.  27,  893—901. 

Thymol,  phenol,  creosote,  and  sodium  fluoride  exert  only 

feeble    preserv,  "•   tne    milk   coagulating   after 

04 is   hours      The   coloration   produced    by    1Kitassium 

bichromate  interferes  with  the  determination  of  acidity. 
Chloroform   raif  erftbly   the   re  racton.ctnc   value 

and  the  (apparent,  fat-content^  and  creosote  lowers 
he  specific  "Vavitv  of  the  milk.  The  diphenylamine 
for  SX  rendered  worthless  by  the  g™"« 
potassium  bichromate,  and  less  sensitive,  far,  thymol, 
creosote,  mustard  oil  and  phenol.  Mercuric  chfcdde 
is  the  only  satisfactory  preservative  At  *™™*g™ 
of  r>03-4)04%  it  keeps  the  milk  fresh  for  1.0  hours, 
with  no  appreciable  increase  of  acidity  ;  it  haeno  influence 
oTthe  ^termination  of  specific  gravity,  "'^f™ 
value  and  fat-content,  and  is  the  only  one  of  the  sub- 
sauces  studied  which  preserves  an,  mtrates   ...  the  mdk 
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from  decomposition  bo  that  they  can  be  accurately  deter- 
mined by  the  diphenylamine  method  (Tillmans,  this  J., 
1911,  44)  even  after  120  hours.  It  is  used  by  the  Municipal 
Hygienic  Institute  of  Frankfort-on-Maine  in  the  official 
milk  control,  the  samples  being  treated  with  2  c.c.  of  a 
0-5%  solution  per  250  c.c.  Its  toxic  nature  demands 
certain  precautions,  e.g.,  the  samples  are  treated  with 
0-2  c.c.  of  a  1%  aqueous  solution  of  Congo-red;  this 
colouring  matter  has  no  influence  on  the  analytical  results, 
and  in  the  coagulation  of  proteins  by  calcium  chloride 
it  is  completely  precipitated,  leaving  a  colourless  serum. 
(Cp.  Rocques,  this  -T..  1912,  742;  Deniges,  this  J..  1913, 
670.)-^J.  H.  L. 

Mill:;  Titration  of — — with  alcohol  of  various  strengths. 
F.  Lohnis.  Molkerei-Zeit.,  Hildesheim,  1914,  15'?. 
Biedermann's  Zentr.,  1914,  43,  496 — 497. 

Two  c.c.  of  milk  are  run  into  a  beaker  so  as  to  form  a 
thin  layer  over  the  bottom  and  titrated  with  alcohol 
until  the  first  appearance  of  coagulation.  The  number 
of  c.c.  used  is  called  the  "  alcohol  number  "  of  the  milk. 
If  more  than  6  c.c.  are  required,  the  end  point  is  uncertain. 
Alcohol  of  70,  80  and  90°o  strength  by  volume  was  used, 
and  it  was  found  that  80%  alcohol  gave  the  most  reliable 
results.  The  alcohol  number  gives  an  indication  of  the 
number  of  bacteria  in  the  milk  ;  with  a  low  germ  content 
the  milk  requires  more  than  4  c.c,  with  a  medium  germ 
content  2 — t  c.c,  and  with  a  high  germ  content  less  than 
2  c.c.  The  alcohol  number  indicates  al30  the  quality 
of  the  milk.-^J.  H.  J. 


Margarine  ;    The  butter-fat  content  of .     W.  Arnold. 

Z.  Unters.  Nahr.  Genussm.,  1914,  27,  379—388. 

The  following  determinations  should  be  made  in  order 
to  determine  the  presence  or  absence  of  butter-fat  in 
margarine  : — saponification  value,  Eeichert-Meissl  value, 
and  Polenske  value,  both  of  the  fat  itself  and  of  that 


when  the  margarine  consists  of  animal  fats  (or  vegetabl; 
fats  free  from  volatile  fatty  acids)  and  coconut  oil : — 


Onennut  oil  % 

>> 

«          10 

1 

14 

■J" 

25 

30 

40 

Ueichert-Meissl 
value      .... 

Polenske  value 

0-9 

ill.;, 

1-65    2-37 

iid.-,     1  :i 

3-2 

1-65 

3-9 
2-4 

4-5 
30 

4-84 
3-65 

5-fl 
505 

M 

When  the  Reichert-Meissl  value  is  greater  than  tha 
indicated  in  the  table,  the  presence  of  butter-fat  i 
indicated  ;  when  it  is  lower,  palm-kernel  oil  is  presenf 
The  presence  of  palm-kernel  oil  is  also  indicated  by 
Polenske-  value  exceeding  0-6,  when  the  molecular  weigh 
of  the  soluble  fatty  acids  is  above  130,  and  by  the  characte 
of  the  volatile  insoluble  fatty  acids ;  the  latter,  botl 
from  the  original  fat  and  from  the  alcohol-soluble  fai 
are  solid.  In  the  case  of  margarine  containing  butter-fa 
and  free  from  palm  oils,  the  Reichert-Meissl  and  Polensk 
values  of  the  fat  and  its  alcohol-soluble  portion  will  qriv 
the  proportion  of  butter-fat  present ;  the  molecula 
weight  of  the  soluble  fatty  acids  will  lie  between  97  an 
107.— W.  P.  S. 

Butter;       Water-content     of .     W.      Theopold.     Bei 

Xahrungsm.  Untersuchungsamtcs  Bromberg,  1913,  1( 
Z.  Unters.  Nahr.  Genussm.,  1914,  28,  109—110. 
It  has  been  asserted  that  butter  increases  in  wei 
by  absorption  of  water  when  moistened  externally  o 
placed  in  cold  water  for  70  hours.  This  is  disproved  b 
experiments  cited.  A  sample  of  butter  containing  22-9° 
water  showed  22-6°0  after  the  treatment,  whilst  anothf 
sample  with  18-8%  showed  18-2%. — C.  A.  M. 

Wheat  and  its  products  ;  Composition  of .     H.  Kalnin 

and  A.  Schleimer.     Z.  ges.  Getreidew.,  1913,  5,  199 
Chem.-Techn.  Rep.,  1914,  38,  174. 
Wheat  was  separated  by  milling  into  various  portioD 
the  composition  of  which  is  shown  in  the  following  table  : 


Flour. 


0  to 

31-48 

% 


31-48 

to 
73-46 

% 


73-46 

to 
78-71 

% 


Total  protein     13-24 

Fat  114 

Starch 79-29 

Sugar,  as  dextrose  (after  hydrolysis)  5-23 

Pentosans    2-59 

Crude  fibre 012 

Ash 0-49 

Phosphoric  acid     0  23 


Feeding 

meal. 

78-71 

to 

80-92 


Fine 

bran. 

80-92 

to 

89-34 
% 


Coarse 
bran. 
89-34 

to 
92-72 


Husk- 
bran. 
92-72 

to 
98-47 


1508 

19-36 

1-86 

404 

74-69 

01-13 

7  27 

1113 

3-37 

5-52 

0-20 

1-09 

0-88 

2-36 

0-50 

1-27 

20-35 

463 

47-18 

13-46 

11-62 

:;-24 

3-32 

1-70 


18-30 
5-38 

15-65 
8-80 

22-52 
9-87 
5-82 
2-90 


17-39 
5-15 
8-74 
-  Hi  i 
30-49 
11-60 
7-59 
344 


17-39 
518 

14-14 
8-67 

20-32 
9-76 
7-54 
3-75 


Husk 

Husk 

offal    1. 

offal,  2. 

98-47 

99-78 

to 

to 

99-78 

99-79 

O' 
/o 

% 

14-62 

1418 

3-52 

2-42 

24-36 

24-56 

8-77 

7-83 

Germ. 
99-79 

to 
100 

% 


24-96 
19-41 
4-44 
0-98 


28  SO 
29-90 


portion  which  is  soluble  in  alcohol ;  the  molecular  weight 
of  the  water-soluble  fatty  acids  should  also  be  deter- 
mined. In  the  case  of  a  margarine  free  from  butter-fat 
and  palm  fats  the  Reichert-Meissl  and  Polenske  values 
will  be  not  greater  than  0-55.  The  relation  between  the 
Reichert-Meissl   and   Polenske   values   will   be  as   follows 


— W.  P.  S. 

Rye    and    its    products;     Composition    of .      M.    I 

Neumann  and  H.  Kalning.     Z.  ges.  Getreidew.,  1913,  5 
41  ;   Chem.-Techn.  Rep.,  1914,  38,  174. 
A  normal  specimen  of  rye  was,  by  careful  milling,  separatei 
into  four  grades  of  flour  (yield  73°0),  bran,  husk,  offal,  am 
germ  ;   these  portions  had  the  following  composition: — 


Flour. 

Bran. 
72-82 

to 
96-22 

% 

Husk 

offal,  1. 

96-22 

to 

98-64 

% 

Husk 
offal,  2. 

9664 

to 
98-65 

% 

Offal. 

98-65 

to 
99-81 

% 

0  to 

3105 

% 

31  05 
to 

6210 
<v 

/o 

62-10 

to 
67-28 

% 

67-28 

to 
72-82 

% 

Germ. 
99-81 

<£ 

100 

% 

6-70 

0-64 
81-53 
500 
3-55 
0-07 
0-46 
018 

1100 
1-43 

f'.'.i  44 
7-54 
5-25 
U  40 
0-94 
0-42 

14-47 
2-49 
60-27 
12-03 
702 
0-93 
1-74 
0-87 

1658 
2-71 

55-40 
1402 
813 
1-22 
209 
104 

17-58 

362 

20-49 

1508 

22-59 

5-79 

483 

242 

2105 
5-98 

13-52 
906 

2417 

10-85 
4-34 
1-55 

1114 
2-87 

11-30 
4-77 

36-35 

14-39 
3-25 
0-89 

13-36 

3-41) 
29-41  . 

8-31 
2+S4 
10-84 

3-84 

0-98 

44  74 

Fat  

11-95 

Starch      

— 

Sugar,  as  dextrose  (after  hydrolysis)     

7-8! 

3-94 

Ash 

5-54 

Phosphoric  acid     

3U 

— V 

1.  P.  s. 
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yt  flour  ;     Detection   of  niwilt  anion  wheat 

flour,     fi.   Fanto.     Z.    Untors.    Nahr.   Genusam.,    1914, 
28,  711-83. 


us.  of  the  flour  arc  mechanically  shaken  for  2!  hours 
ith  Hm  c.c.  of  v»,iirr.  tln>  mixturo  centrifugod  for  1  hour, 
ml  the  efflux  volocity  at  IT  0.  of  the  aqueous  extract 
atormined  in  Traube'f  "  atalagmomcter "  (Biochom. 
•■its.  1910,  24,  341)  Extracts  of  different  kinds  and 
rsjdes  of  wheat  flour  gave  results  ranging  from  57  to  72 
■cs.  (water  •"•!  sees.),  the  lower  values  being  given  b\ 
■fed-sifted  samples,  while  commercial  grades  did  not  fall 
aww  62.  In  the  oase  of  rye  flours  of  various  kinds  the 
.iliu-s  ranged  from  17s  to  "09  sees.  Mixtures  of  wheal 
our  with  21",,  of  rye  flour  of  similar  colour  showed  efflux 
I  instituent  to  which 

\o  tlour  owes  its  viscosity  is  not  a  protein,  Imt  appears 
i  be  the  "gum"  isolated  in  impure  condition  by  Ritt- 
.ui-.il  I.  prakt.  Chem.,  1867,  321)  by  extracting  the 
•mr  witli  dilute  alcohol  and  adding  strom:  alcohol  to 

ract.  Tins  substance  forma  ,i  colloidal  suspension 
i  Water.  -C.  A.  M. 

'lour  ami  bread;  Determination  offal  in  — .  M.  P. 
Neumann,  H.  Kalning  and  G.  Grujic  Z.  ges.  Getreide- 
wesen,  1912.  4,  220—226;  '/,.  Unters.  Nahr.  Genussm., 
1914,27,748  Tin. 
ms  fat  present  in  rlonr  may  be  extracted  completely 
ith  ether,  Imt  it  is  advisable  to  dry  the  flour  previously 
ir.  3  hours  at  100°  C.  The  flour  may  also  bo  dried  at 
80"  C.  for  a  short  time  (about  30  mins.)  without 
afoencing  the  yield  of  fat.  but  low  results  are  obtained 
■hen  the  flour  is  maintained  at  120  C.  for  17  hours, 
'at  cannot  be  extracted  directly  from  dried  and  pow- 
ered bread  ;  the  starch  must  first  be  hydxolysed.  Five 
rms.  of  bread  crumbs  are  placed  in  a  flask,  50  c.c.  of 
'atcr  and  2  c.c.  of  hydrochloric  acid  are  added  and  the 
lixture  is  heated  for  90  mins.  in  a  boiling  water  bath 
nder  a  reflux  condenser.  After  cooling,  the  mixture 
i  neutralised  with  sodium  hydroxide  solution,  then 
cidilied  with  1  drop  of  hydrochloric  acid,  and  filtered. 
"he  insoluble  portion  is  washed  with  hot  water,  dried  for 
:  hours  at  105°  C.  and  extracted  with  ether  in  a  Soxhlet 
.pparatus.— W.  P.  S. 

iihge  formation  ;    Chemical  change*  during .     R.   E. 

g.     J.   Amer.   Chem.   Soc,   1914,  36,  2401—2413. 
(Sec  also  this  J..  1913,  156.) 

formation  of  silage  takes  place  within  3  weeks  at  the 
now  from  the  rilling  of  the  silos  and  observations  on 
hree  types  of  silo  (wooden,  hollow  tile,  and  concrete) 
hawed  that  there  is  no  essential  difference  m  the  quality 
•f  the  silage  produced,  provided  that  th«-  corn  used  is 
n  the  proper  stage  of  maturity,  that  the  proper  amount 
'f  water  is  added,  that  the  silos  are  carefully  filled,  and 
hat  the  walls  are  smooth  and  air-tight.  The  maximum 
empcrature  attained  in  the  silos  was  91°  F.  (33 
'arbon  dioxide  developed  very  rapidly  after  filling  the 
ulo  and  free  oxygen  disappeared  entirely  after  the  a 
>r  third  day.  Non-reducing  sugars  were  rapidly  con- 
certed into  reducing  sugars  and  the  latter  then  decreased 
a  amount  but  did  not  entirely  disappear.  The  amounts 
•f  volatile  acids  and  of  racemic  lactic  acid  increased  daily. 
^mall  amounts  of  alcohol  were  formed. — A.  S. 


iietkyl  alcohol  in  mm   ■silage;    Occurrence  of .      E.  B. 

Hart  and  A.  R.  Lamb.     J.  Amer.  (hem.  .Soc.  1914.  36. 

2114—2118. 
Normal  corn  silage   is  shown  to   contain   a   small   pro- 
portion of  methyl  alcohol,  part  at  least  of  which  is  probably 
tunned  bv  the  action  of  micro-organisms   on  glvcine. 

— F.  Snnx. 

"ate  palm  ;    Products  derived  from  the .     F.  Ravnaud. 

J.  Pharm.  Chim..   1914.  9,  391—390.  414 — 158. 

Almost  every  part  of  the  date  palm  is  made  use  of. 
The  fruit  is  largely  consumed  by  the  Arabs  and  exported 
»nd  is  also  made  into  a  preserve  called  "  Roub."  Inferior 
ind  damaged  dates  are  fermented  and  distilled,  yielding 


•  :i  alcoholic  spirit.    Th  i  water 

i  ,i-  cattle  food. 
is  i  aten  and  the  trunk  gives  a  valued  timlx  i       \ 
flow  of  si,p  i  I  by  makin 

and  tlii—  i-  either  consumed  immediately    aa    >  h 

Lagmi  is  a  milky  liquid  with  an  in  The  oom 

position  varies  with  the  length  of  time  it  has  been  fer 

mented,    the    alcohol  dually    increasing    up 

to  about  •"■",,      I .  ■ .  n  :  i  ont  lit 

suspension.     The  formei    ir.-  both  round  and  oval  with 

distinct    ring's    and    hiliim.      On    adding    liak-  ' 

Lagmi     a     further    energetic    fermentation 

giving  another  palm   wine       Kiaoham,  liquid 

with  an  acid  taste  oontainii  ■    ,  of  aloohol.     A 

simple  of  the  spirit  obtained  by  distilling  the  fermented 

dates  had  sp,   jr.   0-940  and  contained   18%  of  alcohol. 

Roub  prepared  by  boiling  dates  for  a  long  time  with  water 

is   a   reddish-brown   Byrnpy     liqnid   with   a   aweet    then 

astringent  taste.     An  average  sample  contained  :  dextrose 

50,  morose  20,  pectins  :i.  tannin  4,  mineral 

The  variety  of  date  known   as    "Ghars"    velds  a  sugary 

nee    which   after   boiling   forms    a   date    syrup    or    date 

honey  called     Assal."  — T.  <  '■ 


oots  and  refuse.    M.  K  'at., 

1913,82,211—235  ;  Chem.-Techn.  Rep.,  1914,88,47. 

1  >HV  cassava  roots  or  manioc  contain:  crude  protein, 
I  40  :  crude  fat,  0-38;  non-nitrogenons  extractive matten 
94  13;  crude  fibre,  212  and  ash  I '96%;  they  are  there. 
fore  exceptionally  poor  in  protein  and  fat.  The  extractive 
matters  consist  mainly  of  starch  .  Buorose  was  found  to  the 
.  \t.nt  of  ii-.",",.  The  refuse  from  the  manufacture  is 
worked  up  as  fodder  meal,  which  possesses  similar  char- 
acters :  it  is  analogous  in  nature  to  pressed  potatoes. 
This  meal  is  available  for  all  kinds  of  stock  and  especially 
suitable  for  calves;  it  should  preferably  be  mixed  with 
some  other  fodder  richer  in  protein. — J.  F.  1?. 

Determination  of in  ja 

Z.  Unters.  Nahr.  Genussm.,  1914,  27,  319  -822. 

TwF.srv  grins,  of  the  jam  are  heated  nearly  to  boiling 
with  30  grins,  of  water,  filtered  while  hot.  and  25  grnU.  "f 
the  cooled  filtrate  shaken  with."  e.e.  of  dilute  sulphuric  acid 
"I  and  100  c.c.  of  a  mixture  "f  llixi  c.c.  of  pet  rolenm 
spirit  and  200  c.c.  of  chloroform.  Fifty  CO.  "f  the 
petroleum  spirit -chloroform  layer  are  treated  with  I  c.c. 
of  dilute  ferric  chloride  solution,  then  diluted  with  water 
to  Ion  e.e..  and  shaken  for  1  minute.  The  petroleum 
spirit-chloroform  layer  is  drawn  off.  the  aqueous  portion  is 
diluted  to  100  c.c.  and  the  coloration  compared  with  that 
given   by  a  definite  quantity  of  salicylic  acid.     For  the 

purpose  of  comparison,  the  colorations  should  ii"t  ex >d 

in  intensity  that  of  a  -V  ~>imi  potassium  ixrmanianate  solu- 
tion: if  stronger,  the  solution  must  be  diluted  aocordingly, 
A  method  described  by  Eeintc  and  [imprioh  •  this  .1.. 
1913,  7t'.:!i  was  found  to  be  untrustworthy  for  the  detection 
of  verv  small  quantities  of  salicylic  acid.  I.nt  the 
may  be  improved  by  using  a  larger  volume  of  petroleum 
spirit,  say  30  e.e.  for  the  extraction.— W.  I'.  9. 

Coconut  and  its  products,  with  '!nn- 

Pratt,     ffei     XII. 

Preparation   of  rajfinose  \from  meal}.     Hudson 

and  Harding.     Set    XVII. 

Determination    of  formic  v.     Liihrig    and 

Doepmann.     Set  X\  II. 

Patents. 

Rnkina  preparation.     R.  A.  Holbrook,    Assign   t  to  Victor 
hemical    Works.    Chicago,    111.     D  1,118,632. 

Met.  13.  1914  :   date  of  appl..  Dec  15,  1913. 
A    BAKING    powder   consisting    of   a   suitable    carbo 
monocalcium  phosphate,  and  disodinm  phosphate.— \V.  PS. 
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Sterilising  fluids    containing  fat    globules ;     Method    and 

apparatus  for .     N.  J.  Nielsen,  Aarhus,  Denmark. 

Eng.  Pat,  20,274,  Sept.  8,  1913. 

Sue  Ft.  Pat.  467,373  of  1914  ;  this  J.,  1914,  882.— T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Water;    Auto-purification  of .     Flamand.    Bull.    Soc. 

Chim.  Belg.,  1914,  28,  9—10. 

Blondiaf's  draining  bricks  may  be  used  as  a  support 
for  the  material  in  a  sand  filter  and  extract  the  water 
from  the  sand  by  capillarity.  They  are  made  of  a  number 
of  folds  of  earthenware  so  moulded  that  each  brick  con- 
sists of  16  draining  tubes  in  parallel,  of  which  half  have 
their  opening  towards  the  sand  and  the  other  half  have 
their  opening  towards  the  well.  The  tubes  are  flattened 
so  that  their  filtering  surface  may  be  a  minimum.  Under 
a  charge  of  4  or  5  metres  of  sand  and  water,  the  delivery 
of  each  brick  is  about  100  litres  per  day.  The  water 
leaves  the  brick  slowly,  so  that  only  an  abundant  oozing 
is  seen.  Sewage  passed  through  a  filter  of  this  kind  had 
all  its  organic  matter  oxidised  and  mineralised. — J.  H.  J. 


Drinking  water  ;    Sterilisation  of  small  quantities  of ■ 

H.    Langer.     Deutsch.    Med.    Wochensehr.,    1913,    39> 
1837.     Chem.-Techn.  Rep.,  1914,  38,  146. 

Pathogenic  bacteria  can  be  destroyed  even  in  highly 
contaminated  potable  waters,  without  adversely  affecting 
the  taste  of  the  water,  by  adding  0-5  grm.  of  bleaching    . 
powder  (equal  to  0-12  grm.  of  free  chlorine)  mixed  with    ! 
an  equal  weight  of  sodium  chloride  to  each  litre  of  water    I 
and    subsequently    adding    the    calculated    quantity    of 
sodium   percarbonate  and  filtering.     (See  also   Ger.   Pat. 
260,653  ;  this  J.,  1913,  840.)— T.  C. 


Disinfection  of  drinking  water  with  chlorine  ;    Influence  of 

organic    substances    on    the .     E.    Halri.     Z.    Hvg., 

1913,  75,  40.     Chem.-Techn.  Rep.,  1914,  38,  10. 

The  chlorine  absorption  power  is  best  determined  by 
treating  the  water  with  an  excess  of  bleaching  powder, 
allowing  to  stand  for  one  hour,  and  titrating  the  excess 
of  chlorine  in  weakly  acid  solution. — 0.  R. 


Water;    Detection    and   significance    of   B.    coli    in •. 

W.   Pliicker.      Z.  Unters.    Nahr.   Oenussm,   1914,    27, 

521—543. 
A  synopsis  is  given  of  the  large  amount  of  work  and 
investigation  which  has  been  carried  out  regarding  this 
subject  and  a  complete  bibliographical  list  is  appended 
to  the  paper.  B.  coli  consists  of  short  rods,  is  capable  of 
liquefying  gelatin,  does  not  form  spores,  ferments  lactose, 
and  responds  more  or  less  completely  to  certain  tests, 
among  which  are  the  Neutral  Red  and  indole  reactions  ; 
about  50  different  types  of  the  bacterium  have  been 
described.  It  occurs  in  the  intestines  of  all  warm-blooded 
animals,  but  its  presence  in  cold-blooded  animals  is  open 
to  doubt.  The  bacterium  is  also  widely  distributed  in 
soils,  etc.,  and  appears  to  be  capable  of  surviving  therein 
for  a  longer  period  than  in  water  ;  it  lives  longer  in  pure 
than  in  dirty  water,  and  in  sterile  water  may  survive  for 
more  than  50  days.  The  various  tests  which  have  been 
proposed  for  the  detection  of  B.  coli  in  drinking  water 
are  referred  to.  and  the  conflicting  opinions  regarding 
the  significance  of  the  presence  of  the  organism  in  a 
water  supply  are  discussed.  Much  depends  on  the  locality 
and  surroundings  of  a  spring  or  well  as  to  the  relative 
number  of  organisms  which  may  be  tolerated.  Neither 
the  number  of  colonies  per  c.c.  nor  the  coli  test  give 
definite  indication  as  to  the  risk  of  infection  unless  the 
geological  formation,  properties  of  the  soil,  manuring,  etc., 
of  the  neighbourhood  from  which  the  water  is  obtained 
be  taken  into  account. — W.  P.  S. 


Potassium  ;    The  perchloric  method  of  determining ,  as 

applied  to  water  analysis.     C.  Scholl.      J.  Amer.  Chem, 
Soc,  1914,  36,  2085—2089. 

An  aliquot  portion  of  the  water  is  evaporated  to  150  c.c, 
acidified  with  10  c.c.  of  concentrated  hydrochloric  acid, 
precipitated  with  10%  barium  chloride  added  drop 
by  drop  to  the  boiling  solution,  boiled  for  15  minutes, 
filtered,  and  evaporated  to  dryness  ;  ammonium  salts  are 
expelled  by  heating,  the  residue  dissolved  in  20  c.c.  of  hot 
water,  20%  perchloric  acid  solution  added,  slightly  in 
excess  of  that  required  to  combine  with  the  bases  present, 
the.  mixture  evaporated  to  dryness,  10  c.c.  of  hot  water 
and  a  little  perchloric  acid  added,  the  mixture  again 
evaporated,  and  the  evaporation,  after  treating  with  water 
and  perchloric  acid,  repeated  until  white  fumes  appear ; 
the  perchlorate  residue  iB  then  exhausted  with  25  c.c.  of 
96 — 97%  alcohol,  containing  0-2%  of  perchloric  acid, 
filtered  through  a  Gooch  crucible,  washed  with  the  per- 
chloric acid-alcohol  mixture,  and  dried  at  120° — 130°  C. 
The  asbestos  packing  of  the  crucible  is  washed  with  the 
solution  of  perchloric  acid  in  alcohol  before  using,  and  is 
preferably  employed  repeatedly  without  disturbing,  the 
perchlorate  being  removed  with  hot  water.  If  both 
sodium  and  potassium  are  to  be  determined,  the  pre- 
cipitation with  barium  chloride  is  omitted. — F.  Sodn. 


Nitrites   in   water  ;    Detection   of .     Bornand.     Mitt. 

Schweiz.  Ges.-Amt,  1913,  4,  285.     Chem.-Techn.  Rep., 
1914,  38,  146. 

Roohaix's  Neutral  Red  reagent  is  unsuitable  for  the 
detection  of  nitrites  in  drinking  water,  as  is  also  Denigea' 
strychnine  sulphate  reagent  (see  this  J.,  1914,  1070) 
owing  to  the  ease  with  which  it  decomposes.  The  Ilosvay- 
Lunge  reagent  (sulphanilic  acid)  is  more  suitable  for  this 
purpose  than  those  of  Barbet  and  Jandrier  (resorcinol 
sulphuric  acid)  and  Mnoucha  Chwilewizky  (indole). — T.  C 


Silica  in  natural  waters,  alkaline  softened  boiler  feed 
waters,  and  concentrated  boiler  waters.  A.  Goldberg. 
Z.  Unters.  Nahr.  Genussm.,  1914,  27,  265—273. 

Twenty-two  samples  of  waters  of  all  kinds  contained 
soluble  silica,  which  was  reduced  by  about  50%  on  filtration 
through  wood  wool,  apparently  through  adsorption  of  the 
colloidal  silica.  After  treatment  with  alkali  (caustic  soda 
and  sodium  carbonate,  alkali  with  aluminium  sulphate, 
the  mixed  lime  process)  soft  waters  relatively  rich  in  silica 
deposited  scarcely  any  silica,  whilst  hard  waters  lost  only 
a  fraction  of  their  dissolved  silica  when  boiled.  When 
heated  in  a  boiler  under  pressure,  however,  neutral  or 
slightly  alkaline  Boftened  waters  lost  practically  the  whole 
of  their  dissolved  silica,  usually  as  silicate.  The  deposit 
thus  formed  may  cause  local  overheating  and  pitting  of 
boilers.  The  dissolved  silica  probably  also  contributes 
to  the  acidification  of  water  heated  in  boilers  under  pres- 
sure. For  example,  when  solutions  of  5  grms.  of  MgCl,, 
i\Ig(NOa)2,  KN03  and  NaCl  in  50  c.c.  of  water,  were  dis- 
tilled with  1000  c.c.  of  an  approximately  0-1%  solution  of 
colloidal  silica,  the  residue  (50  c.c.)  showed  an  acidity 
(up  to  iV/10),  whilst  the  distillates  were  all  acid,  especially 
in  the  case  of  MgCl2  and  Mg(N03)2.  The  colloidal  silica 
solution  was  neutral  to  Methyl  Orange,  Congo  Rod,  and 
metanitrophenol.  and  when  distilled  alone  yielded  a  neutnl 
distillate.     (See  also  page   1079.) — C.  A.  M. 

Benzine;      Accidents     caused     by— — in     1913.     Chem. 

Fabrik  Oriesheim-Elektron.     Chem.-Techn.  Rep.,  1914, 

38,  89. 
During  1913  there  were  148  accidents  in  Germany  caused 
by  benzine,  resulting  in  132  cases  of  serious  injury  and  71 
deaths.  Compared  with  1912  the  cases  of  injury  showed 
a  decrease  of  23-7%  and  the  deaths  an  increase  of  24-6%. 
The  accidents  were  distributed  as  follows : — Chemical 
cleaning  works,  6  ;  druggists'  stores,  etc.,  8  ;  in  transport, 
etc.,  54  ;  motor  driving,  50  ;  illumination,  4  ;  and  in  the 
hands  of  the  public,  23.  Two  workmen  were  killed  by 
the  narcotic  action  of  the  vapours.— C.  A.  M. 
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Boiler  enamel ;  Dangerous  -  — .  Bor.  Sicbaiaoh-XhSring- 
Dompfkeasel-Rcvisionsvoroina  su  II. dE  a.  S.  Mmist.  d. 
H.nul.  ii.  Gew.  Verw.,  1014,  21.    Chem.-Teohn.  Rep 

Kill.  38,  B9 

I'm.  boiler  enamel,  '"  Siilerosthen,"  which  had  caused 
several  workmen  to  faint  in  a  boiler,  had  a  flash-point  of 

19-fi  I  It  was  a  coal-tar  or  oil-gas  tar  product  containing 
considerable  quantities  of  volatile  toxic  light  oil. 

"  — 0.  A.  M. 

Action   of on  bacteria,  ferments,   and   mould 

fungi.  H.  Zeiss.  Arch.  Hyg.,  1013,  79,  141.  Cheni.- 
Teohn.   Rep.,   1914,  38,  :i. 

In  most  oases  tho  addition  of  as  much  as  1U"0  of  cosin  to 
tin-  cultures  was  harmless,  but  in  the  case  of  aerobic  s|iorc 
carriers  as  little  as  0  .">",,  stunted  their  -_r r< >w t li  without 
affecting  theii   powers  of  resistance.     0.  R. 

'■  urn    inul   its   derivatives;     Thi    antiseptic   properties 

of .     K.  Charitschkow.    Bergingenieur-Gee.,  1913,4, 

14.  Chem.-Techn.  Hep..  E>14.  38,  391.  (8ee  this  J., 
1914,  763.) 

Tut  zinc  and  copper  s.dts  of  the  naphthenic  acids,  dissolved 
in  petroleum,  have  lieon  applied  in  Russia  for  the  impreg- 
nation of  timber.  An  amnioniacal  solution  of  the  copper 
salts  of  those  acids,  together  with  other  ingredients,  con- 
stitute the  so-called  "  Kupriol,"  a  substitute  for  "  Car- 
bolineum." — J.  N.  P. 

Carbon  monoxid<   in  mint  air;     methods  of  determination. 

Harger.      See   \\\. 

Patents. 

Water  :  Apparatus  for  softening  and  purifying .     G.  K. 

Shankland,   Manchester.     Eng.   Pat.   25.72S.   Nov.    11,    i 
1913. 

Tibks  packed  with  zeolites  arc  arranged  vertically  in  a 
casing,  tin  upper  and  lower  ends  of  the  tubes  entering 
small  chambers  at  the  lop  and  bottom  of  the  casing, 
respectively.  The  water  to  be  treated  is  passed  down 
wards  or  upwards  through  these  tubes.  The  spaces 
between  the  tubes  may  also  be  packed  with  zeolites  and 
used  separately  or  in  conjunction  with  the  tubes.  A  tank 
containing  revivifying  solution  is  situated  above  the 
apparatus  and  means  are  provided  for  cutting  out  any 
portion  of  the  apparatus  for  the  purpose  of  revivifying 
the  zeolites  contained  therein. — W.  P.  S. 

Nitrogenous  icasle.  « inigi   sludgr  and  the  lib  :    Apparatus 

for  the  treatment  [destructive  distillation]  of .     YV.  D. 

Ifenzies,  WestclitT-on-Sca,  Essex,  I.  Mcnzies,  London, 
and  '•  S.O.S.,"  Ltd.,  London.  Eng.  Pat.  21,656, 
Sept.   25,    1913. 

The  material  is  delivered  into  a  hopper  fitted  with  heated 
rollers  and  thence  on  to  endless  travelling  conveyors 
situated  one  above  the  other  in  heating  and  drying 
chambers.  On  leaving  the  drying  chambers  the  material 
is  delivered  by  a  centrifugal  or  other  charging  machine 
into  horizontal  retorts  where  it  is  heated  to  700° — 900  F. 
(■'t"l  — 182°  C.)  by  means  of  steam  or  hot  air  introduced 
through  perforated  pipes.  The  material  is  then  eon- 
ducted  into  inclined  retorts  where  it  is  distilled,  these 
retorts  being  heated  by  a  furnace.  The  oils,  ammonia. 
carbon,  etc.,  resulting  from  the  distillation  are  collected. 

— W.  P.  s. 

5      ige  and  other  mixtures  of  liquids  and  solids  7  Centrifugal 

treatment   of and   apparatus  for    use    in    connection 

therewith.     .).   Bromet,  F.  Thorman,  and  H.   C.    YV !. 

Tadcaster.  Yorks.  Eng.  Pat.  1085,  Jan.  15,  1914. 
Addition  to  Eng.  Pat.  22,836,  ( >ct.  7.  1912  (this  J.,  1913, 
839). 

The  liquid  is  passed  down  a  pipe  reaching  to  the  bottom 
of  the  centrifugal  drum  and  thence  passes  upwards 
through  the  annular  separating  chamber,  the  separating 
process  being  thus  carried  out  in  the  reverse  direction  to 
that  described  in  the  previous  patent  [loe.  rit.).  The 
liquid  is  discharged  tangentially  from  the  drum. — \Y.  P.  S. 


Filttr  bi  ■■/■  and  other  anoafi  liquid*,     l    K.  lrwm, 

London     Eng.  Pat,  3392,  Feb,  B,  191  ■ 
\ln\  mii  i    weens  ace  fitted  between  the  diitribub 
the  surf. i. .  of  the  filter-bed  with  the  objo  t  ••(  intercepting 
lids  in  suspension  in  the  liquid.     A  layer  ol  coki 
or  sand,  to  which  ohemical  I,  rnaj 

in   placed  mi  the  upper  side  of  th  i 
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Quinim  benzem  .      II,.    T,x-diagram   of  n  

J.  YV.  van  [terson  Rotgans.     /..  physik.  Chem.,  1914,  87, 
322 

In  extracting  cinchona  bark  with  benzene  according  to  van 

Leereum's  method,  the  solubility  of  quinine  in  the  boiling 
solvent  was  found  to  be  much  greater  than  that  stated  in 
the  literature  (1  pari  of  quinine  in  30   of   boiling  benzem 
according    to    Oudemans,    Arch.    Neerl.,    1877,    9,    . 
Experiments     were     made     from     which     the     com] 
m.    pt.     curve     of     mixtures     of     benzene     and     quinine 
was    plotted.     Vapour     pressure     determinations     were 
also    made,    and    it    i-    concluded     thai     benzene    and 
quinine    form   two    compounds,    CmH,4N,0„C,H,    and 
.'iC',0H.,N.,O2.2C6H6,  of    which    the    latter    forms    mixed 
crystals      with     quinine.     The      first-named     compound 
crystallises    in    two     forms,     n':.,     as     needles     and 
rhombohedra  (see  Oudemans,  toe.  rit.).     Over  a  w  id 
of  the  system  also,  a  colloid-like  solid  pi  mod 

having  a  refractive  index  identical  with  that  of  the 
solution.  This  behaves  as  a  homogeneous  mixed  phase 
and  is  probably  either  a  colloid  or  a  highlv  viscous  solution. 
Preliminary  determinations  of  the  solubility  of  quinine 
in  boiling  benzene  gave  varying  results  higher  than 
corresponded  with  the  curve,  and  this  was  found  to  bo 
due  to  lag  in  the  formation  of  the  colloid-like  solid  phi 
whereby  the  compound,  C1qHmN101>C(H(,  dissolved 
to  a  metastable  solution,  from  which  a  portion  of  the 
dissolved  quinine  would  again  separate,  but  only  with 
extreme  slowness,  even  in  contact  with  the  colloid-like 
solid.  By  adopting  certain  precautions  to  overcome  this 
difficulty,  the  true  solubility  was  found  to  Ik'  1  part  of 
quinine  in  4-56  parts  of  boiling  benzene,  the  saturated 
boiling  solution  thus  containing  18°0  of  quinine.  The 
author  is  unable  to  explain  the  low  result  of  Oudemans 
(he.  cit.)  ;  under  ordinary  conditions  results  higher 
than  the  true   values  arc  to  be  expected. — A.  S. 

Quinine   derivatives;     Investigations   of  certain .     K. 

Sehroeder.    Arch.    exp.    Pathol,    u.    Pharmakol..    1913, 

72,  361.  Chem.-Techn.  Rep.,  1914.  38,  3. 
Acainst  infusoria  and  plasmodia,  nionobronioquinim 
and  quinine  dibromide  were  twice  as  effective  as  quinine, 
dehydroquinine  was  only  half  as  effective,  and  cupreino 
dibromide  was  practically  inactive.  Tin-  relative  actions 
towards  bacteria  were  similar  but  weaker,  and  towards 
frog-spawn  the  differences  were  even  mon 
marked. — ().  R. 

Isottrychnim  :    Pharmacodynamic  action   of .      M.  B. 

Wild.     L'Union    Pharm.,    1914.   55,   341.     Pharm.   J., 

1914,  667. 
ISOSTBYCHNINE   was   obtained    by    Baeovescii    and    Pictct 
(this  J.,    190.3.    112:1)    by   heating   strychnine   and   water 
in  sealed  tubes  to  160 — 180   C      It  has  the  same  ultir 
chemical     formula     as     strychnine.     C.,H..X.n_;      but 
crystallises  in  a  different  form  with    3  niols.   H,D   and 
melts  at  214-5   C.     The  author  finds  it  to  be    much 
poisonous    than    strychnine.     In  toxicity   it  approi 
brucine.       The    action    on     the     nervous     system     more 
closelv  resembles  that  of  curare  than  of  strychnine,  and 
doses   which  kill   by   arresting  respiration   do   not   affect 
the  cardiovascular  system.     Its  tetanising  action  is  slight, 
and  onlv  seen  under  certain  conditions.     Pharmacol   B 
ally,  isostrychnine  is  placed  between  curare  and  brucine. 
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Canthariilin.  J.  Gadamer.  Vcr.  Ges.  deuts.  Naturforsh. 
Aerzt..  1913—1914,  II.,  494.  J.  Pharra.  Chim.,  1914, 
10,  343—344. 

Thk    following     symmetrical     formula     is     assigned     to 
eantharidin  : — 


CH,.CH,.CH.CHv 


V 


I  >0        >0 

■h...ch...ch.ch/_co/ 


CH 

When  heated  with  a  solution  of  hydrobromie  aeid  in 
acetic  acid,  compounds  of  the  composition,  C10H,2O3Br2 
and  C10H11OaBr,  arc  produced  together  with  hydrobromo- 
cantharic  acid,  C10H13O1Br.  The  latter  was  resolved 
into  optically-active  isomerides  by  means  of  brucine.  The 
active  acid  when  reconverted  into  eantharidin  gave  an 
inactive  product. — F.  Shdn. 

Gentiacaulin.     M.    Bridel.     J.    Pharm.   Chim.,    1914.    10, 
329—335.     (Sec  this  J.,  1913,  958.) 

The  roots  and  leafy  twigs  of  Gentiana  acaulis  were 
extracted  separately,  and  biochemical  tests  indicated  that 
both  portions  of  the  plant  contained  the  same  glucoside 
hydrolysable  by  emulsin,  the  twigs  having  a  greater 
content  than  the  roots.  The  actual  yields,  however 
of  gentiacaulin  were  2%  for  the  fresh  roots  and  1%  for 
the  fresh  leafy  twigs.  The  glucoside  was  found  to  have 
[a]rj=  — 64-42J  instead  of  — 63-84°  as  stated  formerly 
(loc.  cil.).  When  hydrolysed  by  boiling  with  2°0  sulphuric 
acid  gentiacaulein,  dextrose,  and  xylose  were  formed 
in  equivalent  proportions. — F.  Shdn. 

a-Methyl-glucoside  ;  Influence  of  alcoholic  strength  upon  the 

biochemical     synthesis     of ■  by     a-ghtcosidase.      A. 

Aubrv.     J.  Pharm.  Chim.,  1914,  9,  19—23.     (See  also 
this  J.,  1914,  982.) 

The  fermenting  liquid  consisted  of  20%  of  filtered  yeast 
maceration  juice  and  1°0  of  dextrose.  The  proportion  of 
methyl  alcohol  in  the  fermenting  liquid  varied  from  nil 
to  40%.  When  the  alcohol  was  insufficient  to  prevent 
growth  of  bacteria,  2%  of  toluene  was  added.  Fermenta- 
tion was  conducted  at  18° — 20°  C,  and  polarimcter 
readings  were  taken  every  4  days  until  the  reaction  was 
complete.  Even  with  only  2%  of  methyl  alcohol,  12-4% 
of  the  dextrose  was  combined.  The  synthesis  increased 
with  increase  of  alcohol  up  to  16%  after  which  it  diminished 
to  zero.  At  36%  of  alcohol,  when  destruction  of  the 
enzyme  by  the  alcohol  was  immediate,  no  new  synthesis 
took  place.  The  influence  of  temperature  was  important, 
the  destructive  influence  of  the  alcohol  increasing  rapidly 
at  higher  temperatures  ;  its  influence  was  immediate  with 
16%  of  alcohol  at  40  C.  a-Glucosidase  is  more  active 
than  emulsin  under  the  same  conditions. — J.  H.  J. 


Plant  chemistry  ;   Notes  on  — 
News,  1914 


Chem. 


-.     P.  Q.  Keegan. 
110,  211—212. 

As  extract  of  grass  of  Parnassus  (Parnassia  palustria), 
made  with  boiling  water,  contained  a  moderate  amount  of 
mucilage  and  no  nitrate.  It  gave  reactions  of  a  tannoid, 
probably  rutin,  and  also  of  a  catechol  tannin  (2 — 3%). 
Bntterwort  (Pinguicula  vulgaris)  contained  no  nitrate 
and  no  tannin,  but  considerable  quantities  of  mucilage, 
sucrose,  and  a  tannoid  apparently  resembling  quercitagenin 
and  associated  with  a  eatechin-like  substance.  Golden 
saxifrage  (Chrysosplenium)  yielded  much  mucilage,  some 
gum  and  sucrose,  a  little  nitrate  and  tannin  (a  true 
catechol  without  any  pyrogallol  derivative)  but  no  tannoid ; 
there  was  also  present  a  substance  with  a  quinol  group 
(1:4).  Leaves  of  mahonia  or  holly-leaved  barberry 
resembled  those  of  common  ivy,  in  containing  caffetannin 
and  a  tannoid,  probably  quercitagenin,  and  in  giving 
certain  reactions,  e.g.,  aqueous  extracts,  on  addition  of 
dilute  alkalis,  produced  a  fine,  green  coloration  tending  to 
become  brown,  and  reddened  by  acids — a  reaction  rare 
in  plant  chemistry.  The  monkey  flower  (Mimulus  luteus), 
an  immigrant  from  Western  America,  contained  nitrate, 
about  1%  of  caffetannin,  a  bitter  principle  soluble  in 
benzene    and    in    sulphuric    acid    with    purplish    colour. 


an  unknown  substance  yielding  a  green  coloration  and 
precipitate  with  acetic  and  hydrochloric  acids,  but  no 
rhenanthin  or  tannoid.  Very  small  quantities  of  caffe- 
tannin were  detected  in  the  leaves  of  the  day-lily  »nd 
the  turk's  head  or  martagon  lily. 

Analyses  of  forest  leaves  at  different  stages  of  growth 
revealed  the  fact  that  in  the  young  leaf  tannoids  alone 
arc  frequently  produced,  and  only  later  do  tannins  appear. 
The  tannoids  thus  seem  to  be  products  of  alkaline  pro- 
toplasm, and  they  are  associated  with  volatile  oils,  resins 
and  waxes,  whilst  the  tannins  are  associated  with  organic 
acids,  especially  oxalic  acid. — J.  H.  L. 

Cinnamon  ;     Composition    of .     F.    W.    Dafert    and 

R.    Miklauz.      Arehiv    Chem.    u.    Mikrosk.,    1912,    5, 
117—120;   Z.  Unters.  Nahr.  Genussm.,  1914,  28,  42. 

Ten  samples  of  Ceylon  cinnamon  (a)  and  16  samples  of 
cassia-cinnamon  (b)  yielded  the  following  results  when 
dried  for  2  hours  at  100°  C.  and  then  extracted  in  a  Soxhlct 
apparatus  for  10  hours  with  90%  alcohol  : — Loss  at  100°  C. 
(water  and  volatile  oil),  (a)  8-33— 11-90%;  (h)  8-29— 
12-23%  ;  non-volatile  alcohol-extract,  (a)  1209—1714%  ; 
{b)  6-41 — 18-60%.  In  the  case  of  Ceylon  cinnamon  the 
sum  of  theso  two  values  lay  between  20-42  and  2607% 
and  with  cassia-cinnamon  between  17-94  and  29-47%. 

— W.  P.  S. 

Sandalwood  oil  ami  its  application  to  perfumery.  H. 
Mann.  Amer.  Perfumer  and  Essent.  Oil  Rev.,  1914, 
9,  213—214. 

Fine  scents  for  soaps  are  prepared  by  mixing  5  parts  of 
sandalwood  oil  with  3  parts  of  natural  or  artificial  rose  oil 
or  Bourbon  geranium  oil,  and  1  part  of  coumarin.  A 
further  addition  of  i  part  of  patchouli  oil  and  5  parts  of 
concentrated  infusion  of  benzoin  can  be  made.  The  soap- 
mass  becomes  coloured  light-brown  or  dark-gray.  The 
perfume  can  bo  fixed  by  the  addition  of  a  small  quantity 
of  artificial  musk.  Cedar-wood  oil  is  substituted  for 
sandalwood  oil  in  some  cases.  Variations  can  be  obtained 
by  the  use  of  residues  from  the  distillation  of  orris  root 
and  the  addition  of  small  quantities  of  vanillin.  Hand- 
kerchief perfume  can  be  made  with  infusion  of  oil  of  rose  as 
a  base  treated  with  small  additions  of  violet  and  orange 
concretes,  sandalwood  and  French  geranium  oils  being 
then  added  with  oil  of  bergamot  and  infusion  of  genuine 
musk.  Sachets  and  powders  are  made  from  the  ground 
wood  mixed  with  orris  and  vetiver  roots.  Amongst  other 
causes  of  the  fluctuating  price  of  sandalwood  oil  is  the  fact 
that  the  trees  suffer  at  times  from  a  malignant  disease. 

— F.  Shdn. 

Cardamoms  and  cardamom  oil.     G.    M.    Beringer.      Midi. 

Drug,  and  Pharm.  Rev.,  46;  through  Z.  Unters.  Nahr. 

Genussm.,  1914,  27,  902—903. 
Commercial  cardamom  oil  is  derived  mainly  from  the 
cultivated  cardamoms  (seeds  of  Elettaria  Cardamomwn 
White  and  Maton)  of  Ceylon  and  Malabar,  and  possesses 
a  sp.  gr.  of  0-929 — 0-947,  and  a  rotatory  power  ranging 
from  +22-2°  to  +40°  at  25°  C.  Oils  of  lower  density 
and  rotatory  power  are  from  other  or  wild  cardamoms, 
and  should  be  rejected.  The  pure  oil,  like  most  other 
essential  oils,  keeps  well,  and  dissolves  when  fresh  in  3  vols, 
of  70%  alcohol,  and  when  somewhat  aged,  in  4  vol-. 
(See  also  Reinsch,  this  J.,  1911,  139;  and  this  J.,  1911, 
293.)— J.  H.  L. 

Essential  oils  ;    Constants  of  various .     Sci.  and  I"d. 

Hull,  of  Roure-Bertrand  Fils.  Z.  Unters.  Nahr.  Genussm., 

1914,  27,  686—687. 
Essential  oil  of  Xepeta  ncpetella.  Plants  collected  in 
September  after  blooming  yielded  00598%  of  a  yellow, 
rather  viscous  essential  oil  having  the  following  char- 
acters :  sp.  gr.  at  20°  C,  103984,  at  32°  C,  102536; 
optical  rotation  + 15°  12'  and  after  acetylation,  + 17°  20' ; 
acid  value,  45-5  ;  ester  value,  245-7  and  saponification 
value,  314-5.  The  oil  is  soluble  in  2  vols,  of  70%  alcohol 
and  gives  no  coloration  with  ferric  chloride.     Duly  a  pari 


! 
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<>(  the  oil  oombines  with  sodium  bisulphite,  Ylang-ylamg 
,../  from  ilayollt.  Two  Bam  plea  mic  the  following 
i  lianu-tcrs  :  s|i.  gr.  nl  IS  <'.  0-0S94  and  0-9651  ;  <  ■)  >t  ioal 
rotation.-  VI  ">i>  ami-  4.V  Iti  ;  ;n-i«l  value,  IK  una  14; 
■ -^t >-■  value,  120-7  and  131-H ;  ester  content  calculated  an 
CioH,7.CO,C'Hj,  45'4°i,  and  40-0%  ;  saponification  value  of 
tin'  aoetylated  oil,  167-0  and  180-8;  total  alcohol  content, 
tabulated  as  l'l0H,»O,  52-5%  and  57-5%,  The  oils  were 
soluble  in  one  volume  of  95%  aloohol,  the  solutions 
becoming  tnrliiil  on  the  addition  of  more  alcohol.  A 
third  sample  of  this  oil  had  an  optical  rotation  of — 1°4'. 
Oil  of  Cap  (seothis.I.,  1912,  14!)).— T.  ('. 

Calycanthus  floridus  ;    Volatile  oil  of .     E.  R.  Millor. 

Q,  W.  Taylor,  and  M.  H.  Kskew.     .1.  Araer.  Chcm.  Soc. 
1914,  36,  2182   -2187. 

On.  of  Calycanthus  floridun,  separated  from  tho  stem 
and  hark  by  steam  distillation,  was  found  to  contain 
i/-  and  /-a-pinene.  cineol,  borneol,  hornyl  acetate  and 
other  esters,  salicylic  acid,  and  probably  linalool.  Tho 
cineol  predominated,  36  and  69%  being  present  indifferent 
samples. — F.  Sodn. 

tilial  oik  and  essential  oil  products ;  Hydrogen  numbei 

of  some .     /.  Oik  of  sassafras,  anise,  fennel,  clove, 

and  pimento.     A.  I?.  Albright.     J.  Amer.  Chem.  Soc, 
1914.  36,  2188—2202. 

The  method  depends  on  the  quantitative  hydrogenation 
of  unsaturated  compounds  in  presence  of  a  solution  of 
colloidal  pallailium  in  prepared  from  the  commercial  dry 

froduct  or  by  the  process  of  Paal  and  Amberger  (this  .).. 
904.  208).  Tho  "  -hydrogen  number  "  of  the  oil  is  the 
number  of  c.c.  of  hydrogen,  at  standard  temperature  and 
pressure,  absorbed  Ivy  1  grm.  during  the  period  of  primary 
or  most  rapid  absorption.  Dry  colloidal  palladium 
(0-02  grm.)  and  50  c.c.  of  ,r>0°o  alcohol  are  introduced  into 
an  absorption  flask  of  special  design,  which  is  filled  with 
hydrogen  through  an  attached  gas  burette,  and  the  flask  is 
closed  and  mechanically  shaken  until  hydrogen  is  no  longer 
absorbed  :  it  is  then  opened  and  the  substance  allowed 
to  drop  from  a  weighing  bottle  on  to  a  concave  "  substance 
table  "  within  the  flask,  while  a  current  of  hydrogen  is 
passed  through  the  apparatus,  and  finally  the  flask  is 
again  shaken  until  an  abrupt  decrease  in  the  rate  of 
absorption,  as  registered  by  the  burette,  is  observed 
(preferably  by  means  of  a  curve).  An  appropriate  factor 
converts  the  burette  reading  into  the  %  of  active  con- 
stituent {e.g.,  eugenol)  present.  The  paper  deals  only 
with  oils  of  the  type  that  can  be  completely  and  very 
rapidly  reduced,  and  a  tabic  is  given  showing  the  hydrogen 
numbers  of  various  samples  of  sassafras,  anise,  fennel. 
clove,  and  pimenta  oils.  Oils  containing  substances 
"poisonous"  to  colloidal  palladium  (e.g..  mustard  oil) 
cannot  be  treated  by  the  process. — F.  Sodn*. 

tt-Melhyl-a-acetylindole.     O.  Dicls  and  W.  Thirst.     Ber., 
1914.  47,  284—290. 

/ CH\ 

H-MBTHTT.-a-ACETYUJfBOLE,     OeH.^  ;jC.CO.f'H3. 

\N(CH„) 

obtained  by  condensation  from  diacetvlmonomethyl- 
phenylhydrazone,  CH,.(X>.C[:N.N(CH,)(C,H?)].CHS  (Ber.. 
1911,  44,  263),  has  a  physiological  action  similar  to  that  of 
morphine,  but  is  only  slightly  soluble  in  water.  By 
subjecting  the  nitrocompound  of  diacetylmonomethyl- 
phenvlhydrazone  to  the  indole  condensation,  3-nitro-N 
mcthyl-a-acetylindolc.  was  obtained,  and  this,  on  reduction 
with  zinc  dust  in  moist  ethereal  solution,  gave  the  corre- 

CH 

sponding   amino-compound.    XH2.C6Hj<^%C.CO.C'H3. 

N.CH3 

The  latter  formed  soluble  salts  but  these  were  quite 
devoid  of  physiological  action.  The  amino-compound 
when  diazotised  and  combined  with  R-salt  gave  a  red 
azo  dyestuff.— A.  S. 


Hydramiiu  ethers  and  kydramines ,  Method  fox  il 
imn  of  and  of  compounds  of  Ihi  eholin 

llouben  and  K.  I'lihnr.      Iter..  I'll  I.  47,  7 

'I'iik  authors  have  Bhown  previously  (Ber.,  1907,  40.  1 9 
that    when  diohloro-ethyl  ethoi 

with   ethereal   organomagnoeiun  the   a-ohlorine 

atom  is  replaced  by  an  alkyl  or  aryl  group,  whilst  thi 

chlorine  atom  remains  int.i.  | 
I'lHiliniHi   M.H      ItMulial       1,11   u  rill:  '   II   •  I      i'IMkI,:,!. 

The  second  ohlorine  atom   can    !»■   replaced    bj    heating 
the     resulting      alkylated      glyool-ohlorhydrin 
with  alkalis  or  amines.      With  tho  fixed  alkali-,  hydro- 
chloric    aeid     is     withdrawn     and 
are  formed:  C,H5.O.CHR.CH,<  I     HCI     I    H,.O.CR:CH 
With     ammonia     or     primary     amines     a     mixture     of 
products    is     obtained.     Phenyl-gtycolchlorhydrin    ether. 
C,H,.O.CH(C,H  .i.rli  ,ii.    foi  *  example,    with    alcoholic 
ammonia,     yielded     chieflj      8-ethoxyphenylethylamine, 
C„H,.CH(Oc.,l|.).cil  ,.nii  ..  and  di-|  3-ethoxyphenylethvlj- 
amine,  [C,Ht.CBt(OC,HI).CH,ltNH.     With  dial] 
the  halogen  of  the  glycolohlorhydrin  ether  is  replaced  bj 
the dialkylamine-residue.  ethyl-glyoolchlorhydrin  ether  and 
diethylamine,   for  example,   yielding    N-diethvl-2-ethoxy- 
butylamine:         c,H,.o.rH(C,H;).(  II .(  I  |  Mir    11.).= 
HCI4-(V.H,.O.i'H|i'.H  ,1-i'H.. A"   Ml    I,.  N   Di 

ethoxyisohexylamine,  N-diethyl-2  ethoxyisohoptylamine, 
and  N-diethyl-2-ethoxy-2-phenylethylamine  were  prt  pared 
in  an  analogous  manner.  By  the  action  of  strong  hydro- 
bromic  acid,  theethoxy  group  can  be  replaced  by  hydroxy), 
yielding  oompounds  which  possess  considerable  physiolo- 
gical interest  and  are  of  importance  as  materials  for  tin- 
synthesis  of  substances  of  the  choline  and  adrenaline 
series. — A.  S. 

Hydrogenation     of    compounds    with    aliphatic    eihylenic 

linkages  in  th>  prt  -<  na  of  nickel  under  mod, 

A.   Brochet   and   M.  Bauer.      t'omptcs  rend..  1914.  159, 

190—192.     ,T.  Chem.  Soc.  1914.  106,  i..  1069. 

Usino  the  method  already  described  (compare  Brochet. 
this  JT.,  1914.  6T2)  the  authors  have  hydrogenatcd  a  number 
of  aromatic  compounds  containing  an  ethylenio  linkage  in 
the  side-chain  and  one  aliphatic  compound.  A'-Octcm- 
readily  yields  octane.  Cinnamic  acid,  its  sodium  salt  and 
its  methyl  ester  yield  phenylpropionic  acid  and  its  corre- 
sponding derivatives.  The  hydrogenation  proceeds  betti  i 
with  the  sodium  salt  than  with  the  free  acid.  Piperonyl- 
acrylic  acid  hydrogenates  less  readily  than  cinnamic  acid, 
but  the  conversion  readily  takes  place  on  using  the  sodium 
salt.  Anethole,  eugenol,  and  safrole  readily  undergo 
hydrogenation  at  60°— 80°  C.  whilst  fur  woeugenol  the 
ordinary  temperature  suffices. 

Hydrogenation  under  atmospheric  pressun    in  "' 
of  nickel  of  compound*  with  aliphatic  eihylenic  linkages. 
A.  Brochet  and  A.  Cabaret.      t'omptcs  rend..  1914. 159, 
326—329.     .T.  (hem.  Soc,  1914.  106,  i..   10 

The  substances  containing  aliphatic  ethylenio  link 
which  were  hydrogenatcd  in  the  presence  of  active  nickel 
under  a  slightly  increased  pressure  by  Brochet  and  Bauer 
(sec  preceding  abstract)  also  undergo  hydrogenation  under 
atmospheric  pressure,  but  in  this  case  the  reaction  takes 
place  far  more  slowly  and  requires  a  larger  amount  of  the 
catalyst. 

Urea;  Quantitative  gravimt  "  °f ■     T!. 

Fosse.      Comptes     rend..      1914.     158,      1076—1079. 

A  new  method  for  the  determination  of  urea  depends  "ii 
its   precipitation  as  a  dixanthyl  derivative, 

f,ft^X  II. (H((  Vll.l.n 

uu<-NH.CH(C,H,),0 

by  means  of  xanthydrol.  The  urea  solution  is  diluted 
with  3-5  vols,  of  glacial  acetic  acid,  and  0-.j  vol.  of  a  10% 
solution  of  xanthydrol  in  methyl  alcohol  is  added,  prefer- 
ably in  five  portions  at  intervals  of  10  minutes.  After 
one  hour  the  crystals  are  collected,  washed  with  alcohol, 
dried,  and  weighed.  The  results  with  0-5%  solutions 
were  about  1%  low,  whilst  for  0-2°o  solutions  they  were 
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from  1 — 2%  high.  This  is  duo  to  the  precipitate  containing 
a  small  proportion  of  xanthydrol  as  impurity  at  the  lower 
concentrations  ;  when  pure  6-66%  of  its  weight  represents 
urea  nitrogen. — G.  F.  M. 

Xanthydrol;  Chemical  activity  of ,  and  its  application 

to  the  determination  of  urea.     R.  Fosse.     Comptes  rend., 
1914,  158,  1432—1435.     (Compare  preceding  abstract.) 

Although  xanthydrol  possesses  considerable  chemical 
reactivity  towards  a  large  variety  of  substances,  it  does 
not  precipitate  from  acetic  acid  solutions,  under  the  con- 
ditions employed,  any  of  the  biological  products  likely  to 
be  contained  in  urine,  other  than  urea.  In  addition  to 
xanthyl  derivatives  previously  described,  condensation 
products  with  the  following  substances  frequently  met 
with  in  biochemical  work  have  now  been  prepared  and 
characterised  :  phcnylurea.  urethanes,  biuret,  malonamide, 
succinamide,  pyrrole  and  its  derivatives,  and  dimethyl- 
aniline.—  G.  F.'M. 

Urea;  Gravimetric  determination  of at  dilutions  greater 

than  1  in  1000.    R.  Fosse.     Comptes   rend..   1914,   159, 
253 — 256.     (See  also  preceding  abstracts.) 

The  xanthydrol  method  for  the  estimation  of  urea  in 
pure  aqueous  solution  or  in  urine  is  equally  applicable  for 
the  determination  of  small  quantities  of  the  order  of 
0002  grm.  if  the  following  procedure  be  adopted.  One 
vol.  of  the  solution,  exactlj'  measured,  is  diluted  with 
2  vi  ils.  of  acetic  acid,  and  0-05  vol.  of  a  solution  of  xanthy- 
drol in  methyl  alcohol  is  added  at  intervals  of  ten  minutes, 
the  addition  being  made  three  times.  After  one  hour  the 
crystals  are  collected  and  weighed.  A  large  number  of 
determinations  made  with  solutions  of  varying  strengths 
showed  that  the  method  is  reliable. — G.  F.  M. 

Urea  :    A    method  of  determining .     A.   Desgrez   and 

R.   Moog.     Comptes  rend.,  1914.  159,  250—253. 

A  modified  form  of  ureometer  is  described  (see  Comptes 
rend.,  1911.  153,  1007)  by  means  of  which  an  accurate 
gasometrie  determination  of  urea  can  be  made  in  from 
40  mins.  to  1  hour.  It  consists  of  a  U-tube,  the  shorter 
arm  of  which  is  open  at  the  end  and  expanded  into  a  bulb, 
and  the  longer  arm  is  graduated  and  fitted  with  a  tap  and 
extension  tube  for  introducing  the  reagents.  It  is  charged 
successively  with  chloroform,  the  urea  solution,  and  a 
reagent  consisting  of  a  mixture  of  equal  volumes  of  a 
solution  of  50  grms.  of  mercury  in  100  grms.  of  cold  nitric 
acid  (sp.  gr.  1-3322),  and  an  aqueous  suspension  of  infu- 
sorial earth.  The  latter,  which  is  prepared  by  shaking 
1  grm.  of  the  earth  with  100  c.c.  of  water,  allowing  to  settle 
a  minute,  and  decanting,  acts  as  a  catalyst,  and  enables 
the  decomposition  of  the  urea  to  proceed  quantitatively 
at  17°  C.  After  the  decomposition  of  the  urea,  which  is 
assisted  by  careful  shaking  from  time  to  time,  is  com- 
plete, the  carbon  dioxide  is  washed  out  of  the  resulting 
gases  first  with  150  c.c.  of  water  and  then  with  a  small 
quantity  of  potash  solution,  and  the  residual  gas  is  mea- 
sured after  first  adjusting  the  chloroform  levels  in  the 
ureometer.  Since  none  of  the  other  nitrogenous  consti- 
tuents of  urine  are  decomposed,  except  allantoin,  and  that 
very  slowly  (0015  grm.  in  24  hours),  the  method  is  suitable 
for  the  analysis  of  urine,  serum,  etc. — G.  F.  M. 

Aceiosalicylic   acid.     H.   von   Kranniehfeldt.     Ber..    1914, 
47,  156—159. 

The  acetosalicylic  acid  prepared  by  Bialobrzeski  and 
Nencki  in  1S97  (Ber.,  30,  1776)  and  which,  unlike  salicylic 
acid,  has  only  a  slight  antiseptic  action,  yielded  chiefly  p- 
hydroxyacetophenone  when  distilled  with  quicklime  and 
hence  must  have  the  constitution  : 

CeH3(OH)(COOH)C2H30[COOH  :  OH  :  C,H,0=1  :  2  :  5]. 

Some  phenol  also  was  formed,  and  by  distilling  />-hydroxy- 
acetophenone  with  lime,  a  yield  of  about  15°0  of  the 
theoretical  quantity  of  phenol  was  obtained.  The  ethyl 
ester  of  acetosalicylic  acid,  m.  pt.  70° — 71°  C  the  methyl 
ether,  m.  pt.  152°  C,  and  the  ethyl  and  methyl  esters  of 
the  methyl  ether,  m.  pts.  41° — 42°  C.  and  96°  C.  res- 
pectively, were  prepared.     Acetosalicylic  acid  yielded  no 


acetosalicylacotic  acid  when  heated  with  monochloroacetic 
acid  and  sodium  hydroxide  (Meyer,  Ber.,  1913,  46,  3:.(i(i) 
but  gave  this  acid,  C2H3O.C6H3(COOH)O.OH2.C02H, 
m.  pt.  179°  C,  although  in  poor  yield,  when  the  "sodium 
hydroxide  was  replaced  by  potassium  hydroxide. — A,  N. 

Glycerol;  Esterificaiion  of by  acetic  acid  in  the  pre- 
sence of  catalytic  agent.''.  .!.  B.  Senderens  and 
J.  Aboulenc.     Comptes  rend.,  1914,  158,  581 — 583. 

When  glycerol  (1  mol.)  was  boiled  for  1  hour  with  glacial 
acetic  acid  (3  mols.),  0-4  mol.  of  the  acid  was  esterified 
In  presence  of  15  grms.  of  potassium  bisulphate  1-2  mote. 
were  esterified  ;  whilst  in  the  presence  of  2%  anhydrous 
aluminium  sulphate  or  1%  sulphuric  acid,  the  respective 
amounts  were  1-3  and  1-5  mols.  Complete  esterincation 
of  1  mol.  of  glycerol  waseffected  by  boilingfor  1  hour  with 
12  mols.  of  acetic  acid  in  presence  of  l%cf  sulphuric  acid. 
The  limits  of  esterincation  of  1  mol.  of  glycerol  by  boiling 
with  3  or  6  mols.  of  acetic  acid  in  presence  of  a  catalytii 
agent  were  practically  reached  in  1  hour.  (See  also  this 
J.,  1911,  830,  922.)— C.  A.M. 

dl-Glyceric  aldehyd  from  a  syrup  obtained  by  the  oxidation 

of  glycerol ;    Isolation  of  crystalline .     E.  J.  Witzc- 

maun.     J.  Amer.  Chem.  Soc,  1914,  36,  2223—2234. 

The  reaction  mixture  obtained  by  oxidising  glycerol  with 
hydrogen  peroxide  in  the  presence  of  ferrous  iron  (Fenton 
and  Jackson,  Chem.  Soc.  Trans.,  1899,  75,  4)  was  proved 
to  contain  <i£-glyccric  aldehyde  by  converting  this  into  the 
acetal,  extracting  with  ether,  and  hydrolysing  with  very 
dilute  sulphuric  acid.  Inoculation  of  the  final  syrup  gave 
crystals  of  the  pure  compound. — F.  SoDX. 

Carvacroi  ethers;    Preparation  of .     P.  Sabatier  and 

A.  Mailhe.     Comptes  rend.,  1914,  158,  608—612. 

Carvacroi.  vapour  passed  over  thorium  oxide  at  400" — 
500°  C  gave  on  condensation  a  yellowish  fluorescent  liquid 
which,  after  removing  unaltered  carvacroi  with  caustic  soda, 
distilled  at  about  330°  C.  and  consisted  of  a  mixture  of 
diearvacryl   oxide,  (C10H13)2O,    and    dicarvacrylene   oxide, 

C'ioH12\(q 

cioH12 
A  mixture  of  carvacroi  and  methyl  alcohol  passed 
over  thorium  oxide  at  420° — 450°  C.  gave  a  yellow 
fluorescent  liquid  which  was  fractionated  into  carvacroi 
methyl  ether,  b.  pt.  217°  C,  and  diearvacryl  oxide,  crystal- 
lising in  small  prisms,  m.  pt.  109° — 110°C,  insoluble  in 
water  but  soluble  in  most  organic  solvents.  When  the 
reaction  was  carried  out  at  about  480°  C,  dicarvacrylene 
oxide  was  also  obtained  and  formed  white  crystals  with  a 
yellowish  fluorescence,  m.  pt.  150°  C.  and  only  very 
sparingly  soluble  in  cold  alcohol.  Ethyl  alcohol  sub- 
stituted for  methyl  alcohol  in  this  reaction  gave  only  a 
small  amount  of  carvacroi  ethyl  ether  and  an  oily  fluores 
cent  liquid  which  could  not  be  crystallised.  A  mixture  of 
carvacroi  and  phenol  distilled  over  thorium  oxide  at 
470° — 480°  C.  gave  a  liquid  which  after  removal  of  unaltereil 
phenols  with  caustic  soda,  yielded  carvacroi  phenyl  ether. 
b.  pt.  296°  C,  diearvacryl  oxide  and  dicarvacrylene  oxide. 
No  diphenyl  ether  or  diphenylene  oxide  was  obtained.  A 
mixture  of  carvacroi  and  y-cresol  gave  at  440° — 450°  C. 
under  similar  conditions,  carvacrol-p-cresyl  ether,  b.  pt. 
about  300°  C,  and  di-p-cresyl  ether,  m.  pt.  50°  .C,  b.  pt. 
285°  C.  At  480°  C.  the  chief  products  were  di-p-cresyl 
ether  and  di-p-cresylene  oxide,  m.  pt.  166°  C. — T.  C. 

Boiling  points  ;    Method  of  determining in  the  British 

Pharmacopoeia,  1914,  and  its  relation  to  the  boiling  point 
of  ether.     H.  Finnemore.     Pharm.  J.,    1914,  93,  584. 

I>  the  1914  edition  of  the  British  Pharmacopoeia  the  effect 
of  superheating  and  of  changes  of  barometric  pressure  are 
ignored,  although  the  much  smaller  correction  for  emergen! 
stem  of  the  thermometer  is  mentioned.  Superheating  i- 
correcteil  by  wrapping  a  thin  layer  of  cotton-wool,  upon 
which  some  of  the  liquid  condenses,  round  the  thennometei 
bulb.     With   this  precaution  a  sample  of  ether  distilled 
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bltwcen  34-0   and  :il  '.i   C,  whereas  under  Phari lopo  ial 

conditions  ll    distilled   between  34-5     :lll-l  !17     ('.       0.    E.   M. 

lldehydej  ;     Cntalytii     decomposition    of .     M.     Kns 

neUow.     .1     Rubs.    Phyt     (Tiom.  Ges.,   1913,  45,  567 
H      (  I, .in.  Teehn.  Rep.,  191  I.  38,  16     16. 

I"ii ►  formatiuii  of  carbon  monoxide  and  hydrogen  in  the 
oxidation  "f  methyl  alcohol  can  Im>  so  limited  by  the  use 
,.(  metallic  silver  as  catalyst,  as  to  rosull  in  a  7n"„  yield 
,,(  the  theoretical  amount  of  formaldehyde;  the  decom- 
position of  the  aldohydo  group  with  formation  i>[  carbon 
monoxide  is  a  general  property  of  aldehydes,  palladium 
black  acting  most  energetically  .is  a  catalytic  agent.     0.  I!. 

Hydrochloric    acid;     Catalytic     influence    of ,    u/mn 

trificalion  in  mi.r,<l  tolrents.  A.  Kailan.  '/..  physik. 
Chem.,  1914,  80,  65  -102. 
'|"n  v:  esterification  of  benzoic  acid  under  the  catalytic 
Influence  of  hydrochloric  acid  in  alcoholic  and  aqueous 
alcoholic  solutions  «. is  appreciably  retarded  by  the  addition 
of  ether,  benzene,  or  carbon  tetrachloride  :  tliis  being  the 
mder  of  decreasing  effect.  The  retarding  influence  o) 
water  in  sndi  mixtures  ii  creased  successively  in  the  follow- 
ing series:  ether-alcohol,  benzene-alcohol,  carbon  tetrs 
chloride  alcohol.  From  the  analogous  results  obtained 
by  the  addition  of  benzene  to  similar  solutions  of  succinic, 
malic  and  tartaric  acids  it  is  concluded  thai  the  esteri- 
noation  of  these  acids  occurs  in  stages  rather  than  as  a 
trirnoleeul.u  reaction.  Esterification  in  such  mixtures  Is 
represented  as  a  reaction  of  the  tirst  order. — .1.  R. 

Alcohol;    Action  of  hydrochloric  acid  upon S.  Kilpi. 

/..   physik.   ('hem..   1014.  86,  4l'7     444. 

Thk  reaction-velocity  between  hydrochloric  acid  ami 
alcohol  in  aqueous  solution  was  investigated  at  07  .  102 
and  11(1  C.  the  solutions  containing  Hi-",,  of  alcohol 
and  acid  corresponding  to  strengths  of  0-25,  0-5  and 
lu  .V.  respectively.  The  effect  of  adding  ammonium 
chloride  was  also  ascertained.  The  results  point  to  the 
reaction  occurring  wholly  between  alcohol  and  undis- 
tted  hydrochloric  acid,  the  effect  of  the  ionised  acid 
being  negligible.  Increase  of  temperature  displaced  the 
equilibrium  in  the  forward  direction;  and  the  results 
are  in  accordance  with  Arrhenius'  equation  : 

T.-T. 

I      - 

T,-  T. 

where  K,  and  K2are  the  reaction  velocities  at  the  tempera- 
tures (abs.)  T,  and  T,  respectively  and  a  \<  the  temperature 
coefficient. — J.  R. 

Bismuthattd  oil  of  vaseline.     A.  Vicario.  J.  Pharm.  ("'him., 

11114,  9,  458—459. 
The  unpleasant  after-effects  of  large  doses  of  bismuth 
suhnitrate  due  to  the  formation  of  nitrites,  as  well  as  those 
due  to  to  the  solubility  of  bismuth  oxide  and  carbonate 
in  dilute  acids,  can  be  avoided  by  administering  these  drugs 
intimately  triturated  with  oil  of  vaseline.  Bismuth  carbon- 
ate intimately  triturated  with  oil  of  vaseline  is  not  attacked 
even   by  concentrated  hydrochloric  acid. — T.  C. 

Mercuric  iodide,  and  aniline  ;  Equilibrium  in  the  system  — : — . 
I.  X.  Peine  and  E.  J.  Fit.  J.  Phys.  (hem..  HI14.  18, 
667—676. 

The  system  was  studied  over  the  temperature  range  from 
—11-48°  to  181°  C.  At— 11-48°  C.  an  eutectic  mixture 
of  aniline  and  HgI;.2C6H5XH;  separates.  With  rising 
temperature,  the  solubility  of  the  mercuric  iodide  increases 
gradually  up  to  about  10°  C.  and  then  more  rapidly  up  to 

I '..  when  a  white  compound.  HgI„2C6HBNH2,  m.pt. 

i '..  is  in  equilibrium  with  the  saturated  solution. 
Between  4(1-8"  and  108  ('.  the  solubility  increases  rapidly 
and  linearly,  and  the  solid  phase  is  red  mercuric  iodide. 
the  transition  point  to  the  yellow  iodide  being  10S  ('.  in 
presence  of  aniline.  Above  108°  C.  the  solubility  of  the 
yellow  iodide  increases  but  slightly  with  rise  of  temperature, 
and  a  new  solid  phase.  Hgjh.i'jHsNHj,  appears'as  a 
greenish-yellow,    flaky,    mica- like    solid."  The    solubility 


log  Kf— log  K,  =  o, 


"f  men  |jdi         .  ,         ,|   |         ,,       ||  1 1     ,.   |    

o(  aniline.  ,u  diffr  ronl  i.  mpt  ratun 
0-4   .  28-69  :     ITS.    12  88  ;     21    I    .    17 

30  I  .  62-06  ;    36-2  .  75-80;    12-9  .  96  19  ;   48-8      128-1 
63-fl  .   163  8;    70-8°,   1841  :  240-7  . 

I  l.-.-T  .  281  8  ;    137-2°,  286-2  ;    181-1   ,207-9     rod inn 

1 lurie  iodide  in  the  pn  oxidiaabli 

aniUne,  the  samplo  was  dissolved  in  a  solution  of  aoetii  acid 
containing  an  excess  ,,f  potassium  iodidi  .  md  the  mi  1 
precipitated  with  hydrogen  Bulphide,  the  precipitate  b 
wash,,l   with   wat.r  ami   ale.,li,.|.  dried,  extracted    iritl 
carbon  bisulphide  to  remove  dee  mlphur,  ami  dried  to 

constant  weight  at  71 irio  sulphide  loses  woighl 

appreciably  when  heated  a)   1 10  I  b 

Treadwell  and  Hall.  inalytioal  Chemistry,"  3rd  Ed,, 
Vol.  II..  p.  169).— A. S. 

Ohloro-derivativi  ham  ,     [bsorption   of  ultra-violet 

r<ni<  in/ 1I1,             1.  \i  1   10I  and  \.  Paucon  Comptes 

rend.,  1914,  159,  :1I4  :ilo.     .1.  Chem.  800.,  1914,  106, 
ii.,  695. 

Tin;  authors  have  examined  three  specimens  oj  carbon 
tetrachloride  having  respectively  b.  p.  7ii  l'   C.  7UJ-4  nun., 
76°C./758  mm.,  76-7°  C. /760  mm.     01   these,   the   61  1 
two  specimens  gave  broad  absorption  bands  in  the  ><: 
violet,    whilst    the   third   showed   no   ab  band. 

Specimen  2  was  then  submitted  to  fractional  distillation. 
and  a  number  of  fractions  were  obtained  boiling  from 
61-4  to  7ii:t  ('..  all  oi  which  showed  em  absorption  band. 
A  final  fraction  was  obtained,  b.  p.  76-4  < '.  758  mm., 
which  gave  no  absorption  Kami,  and  was  shown  to  be 
pure  carbon  tetrachloride.  The  others  contained  carbon 
bisulphide  as  an  impurity,  and  this  produced  the  absorption 
band. 

Neither  chloroform  nor  dioh imethane  gave  absorp- 
tion bands  in  the  ultra  \  lolet.  All  three  chloro  di  rivati 
are  colourless,  and  transparent  to  the  visible  and  ultra- 
violet rays,  only  absorbing  the  rays  of  very  short  wave 
length.  The  transparency  for  the  latter  rays  diminishes 
as  the  number  of  chlot  ine  atoms  in  the  molecule  bacri 

Yaselim  oil  foi   internal  use.     Vicario.     Set   llv. 

Mixing  and  setting  of  plaster  [for  surgical  work].     Astruc 
and  Juillet.     See  IX. 

Sowcm    of  genuim    caaulmoogra  oil.     Francis.     67a    XII. 

"  Patents. 

p-Phenetidiru  :  Preparation  of  acyl  derivatives  of .     P. 

Bergell.      Ger.   Pat.  277,022,  Sept.    17.    1912. 
/ePllKNKTini.XK    is    converted    into    its    n  bromo  is.oaleryl 

derivative,  for  example  by  treatment  with  bromo-isovaleryl 
bromide  in  presence  of  benzene.  Aproductofm.pt.  151  C. 
is  obtained,  in  which  the  physiological  properties  of  the 
components  are  apparent. — T.  F.  B. 

Acidyl     derivatives     of    C-oriho-aUyl-ortho-benzoic     acids. 

I.   J'aiib  and  H.  .1.  Hahl.  Elberfeld.  Germany,    \ 
to     Synthetic     Patents     Co.,     Xew     York.      I    - 
1,113,713,  Oct.  13,  1!H4.     Date  .,f  appl  .  Deo.  20  1913. 
See  tier.  Pat.  274,047  of  1913  i   this. I..  1914,806      T.  F.  B. 

Ajiocipiarnr  :  isolated     from       ,      and 

process  oj  prodvi  1  ng  ■"'       me.     I..  Taub  at 
wirth    Assignors  to  Farbenfabr.  vorm.  V.  Bayer  ui 
Elberfeld,   Germany.     I'.S.    Pat.    1,113,714,    Oct,    13, 
1914.     Date  of  appL,  Sept  4.   1912. 

See  Or.  Pat,  255,537  of  191 1  :  thisJ.,  1913,  450.  -T.  F.  B. 

Acetic  anhydride;    Process  of  manufacturing .     W 

Heattv  Assignor  to  G.  W.  Beadle,  New  York.  I  .S. 
Pat.  1,113,927,  Oct.  13.  1014.  Date  of  appl..  April  30, 
1912. 

See  Fr.  Pat.  447,646  of  1912  ;  this  J.,  1913,  253-  T.  F.  B. 
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XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Photochemical   properties   of  coloured    rest nates. 
des  Bancels.     See  XIII. 


Larguier 


Patents. 


Cinematograph   Jilmt 
Merton  Abbey. 


Manufacture   of — — .     H.    Jerne, 
Eng.  Pat.  22,234,  Oct.  2,  1913. 

A  protective  film  of  transparent  celluloid  is  attached  to 
the  emulsion  surface  of  a  finished  cinematograph  film 
bv  means  of  amvl  acetate  or  other  solvent  or  adhesive. 

— T.  F.  B. 

Colour  photography  and  colour  printing.     J.  and  E.  Rhein- 
berg,  London.     Eng.  Pat.  22,938,  Oct.  10,  1913. 

A  negative  or  positive  is  taken  in  the  usual  manner 
through  a  multicolour  screen  composed  of  lines  or  dots 
of  the  "  additive  "  colours,  red,  green,  and  violet ;  this 
is  now  printed  on  a  viewing  screen  coated  with  a  sensitised 
colloid,  the  screen  being  similar  to  that  first  employed, 
excepting  that  the  "'  subtraetive "  colours  (minus  red, 
minus  green,  and  minus  violet,  i.e.,  greenish-blue,  magenta, 
and  yellow)  are  used  :  the  screen  must  be  in  exact  register 
with  the  positive,  i.e.,  minus  red  registering  with  red, 
and  so  on.  The  sensitised  colloid  layer  is  now  developed 
and  the  screen  is  treated  with  a  solvent  which  will  dissolve 
the  colours  from  under  the  colloid  according  to  the  amount 
of  light  action.  For  example,  when  albumin  is  the 
colloid  used  and  the  colour  screen  is  made  of  collodion, 
an  alcoholic  solvent  is  suitable.  In  the  picture  thus 
obtained  the  image  is  composed  of  separate  dots  of  colour  ; 
treatment  with  a  solvent  of  the  dyestuffs  results  in  the 
colours  of  the  dots  intermingling  :  thus,  a  red  object 
would  first  be  represented  by  magenta,  yellow,  and 
colourless  areas,  which  when  blended  would  appear  red. 
The  finished  picture  may  now  be  transferred  or  applied 
to  paper.  A  number  of  variations  of  this  process  are 
described,  but  all  involve  the  intermingling  of  the  separate 
colour  areas  of  the  final  print,  either  by  the  action  of 
solvents  or  by  heat  or  moisture.  Multicolour  prints 
made  by  successively  printing  coloured  lines,  dots,  or 
patches  over  one  another,  are  frequently  somewhat 
out  of  register,  with  the  result  that  portions  of  the  con- 
stituent colour  areas  are  seen  separately  :  this  may  be 
corrected  by  treating  the  prints  with  a  solvent  of  the  inks 
or  pigments  used,  or  of  the  vehicle,  e.g.,  turpentine  or  a 
solution  of  caustic  soda,  or  by  applying  heat  or  pressure 
sufficient  to  cause  the  colours  to  run  or  spread  to  a  slight 
extent.— T.  F.  B. 


XXIL— EXPLOSIVES ;    MATCHES. 

Explosibility  of  mixtures  of  air  and  ammonia.     Schlum- 
berger  and  Piotrowski.     See  VII. 

Patents. 

Blasting  or  exploding  by  liquid  air,  oxygen  or  like  suitable 
liquefied  gas  or  medium  of  low  temperature.  O.  Simonis, 
Walthamstow,  Essex.  Eng.  Pats.  24,137,  Oct.  24,  1913, 
and  10,178,  April  24,  1914. 

The  explosive  mixture  is  produced  by  bringing  liquid 
air  or  oxygen  into  contact  with  absorbent  material,  such 
as  charcoal,  kieselguhr,  etc.,  impregnated  with  paraffin 
oil,  just  prior  to  the  firing  of  the  charge  by  a  detonator, 
and  the  walls  of  the  shot-hole  are  given  a  preliminary  low 
cooling.  The  liquid  air  may  be  placed  in  a  double-walled 
container  made  in  two  parts,  fitting  together  teles- 
copically,  so  that  the  cold  evaporated  air  passing  between 
the  walls  serves  as  a  heat  insulator.  The  container  is 
embedded  in  the  absorbent  material,  and  the  two  parts 
are  held  together  by  means  which  can  be  broken  auto- 
matically when  a  certain  pressure  is  developed  within  the 
cartridge.  In  alternative  forms,  both  the  absorbent 
material  and  the  liquid  air  are  placed  in  a  double-walled 


container,  or  the  cartridge  of  liquid  air  may  be  placed 
in  the  absorbent  material  in  an  outer  vessel,  the  liquid 
air  vessel  having  a  detachable  flap  which  may  be  removed 
or  torn  by  means  manipulated  outside  the  shot-hole. — B.N. 

Explosives  ;  Process  of  varying  the  velocity  of  detonation  of 
— — .  G.  A.  Woodbury,  Chester,  Pa.,  Assignor  to  E.  I. 
du  Pont  dc  Nemours  Powder  Co.,  Wilmington,  Del. 
U.S.  Pat.  1,113,275,  Oct.  13,  1914;  date  of  appl.. 
.May  18,  1912.     Renewed  March  2,   1914. 

The  velocity  of  detonation  of  explosives  containing 
ammonium  nitrate  may  be  decreased  by  increasing  the 
size  of  the  grains  of  ammonium  nitrate  or  increased  by 
decreasing  the  size  of  the  grains. — B.  N. 


XXIII. -ANALYTICAL  PROCESSES. 

Thermoe'ements  of  precision,  especially  for  calorimetr:/. 
W.  P.  White.  J.  Amer.  Chem.,  Soc,  1914,  36,  2292— 
2313. 

The  quality  of  constantan  ("  ideal  ")  wire  for  thermo- 
elements has  now  been  so  improved  that  continuous 
lengths  are  frequently  obtainable  which  vary  less  than 
0-0002  in  E.M.F.  against  copper,  and  with  which  sensitive 
thermoelements  with  errors  usually  less  than  20  per 
million  can  be  made.  The  more  sensitive  combination  of 
several  couples  is  recommended  in  preference  to  a  single 
couple,  even  when  great  precision  is  not  required.  Details 
of  testing  the  wire,  constructing,  enclosing,  calibrating 
and  testing  the  thermo-elements  are  given.  For  testing 
the  homogeneity  of  the  wire,  it  is  drawn  out  of  a  heated 
bath,  for  example  wound  from  one  drum  in  a  heated 
bath  on  to  another  outside  the  bath  and  the  different 
portions  of  the  wire  tested  as  they  are  drawn  successively 
out  of  the  bath.  Inhomogeneous  portions  of  the  wire 
are  either  cut  out  or  are  so  placed  in  the  thermoelement 
that  they  do  no  harm.  Inhomogeneity  causes  errors  only 
in  the  case  of  that  portion  of  the  thermoelement  where  the 
effective  temperature  gradient  occurs  ;  even  a  very  bad 
portion  of  wire  will  not  cause  any  inconvenience  if  it  is 
5  cm.  below  the  level  of  the  bath  at  either  end  of  the 
thermoelement  when  this  is  in  use.  For  insulating  the 
junctions  an  unpublished  method  of  L.  H.  Adams  is 
recommended.  The  junction  is  dipped  into  a  fairly  thick 
solution  of  pure  gum  rubber  in  a  mixture  of  benzene 
and  carbon  bisulphide,  dried,  and  the  rubber  vulcanised 
by  immersion  for  a  few  seconds  in  a  solution  of  sulphur 
dichloride  in  carbon  bisulphide  (1  :  40)  and  dried  at  40° — 
50°  C.  A  harder  coating  may  be  obtained  by  using  a 
mixture  of  rubber  solution  with  20%  (of  the  weight  of 
rubber)  of  precipitated  sulphur,  and  vulcanising  by  heating 
at  130° — 150°  C.  Cellulose  acetate  solution  is  the  best 
of  the  insulating  varnishes.  To  diminish  lag  the  junctions 
after  insertion  in  the  glass  or  metal  case  are  embedded  in 
paraffin  wax  or  naphthalene. — A.  S. 

Hydrochloric  acid  solutions  :  Method  for  the  precise  standard- 
isation of .     L.  W.  Andrews.     J.  Amer.  Chem.  Soc, 

1914,  36,  2089—2091. 

A  silica  (or  porcelain)  dish,  with  cover  and  short  stirring 
rod,  also  preferably  of  silica,  and  containing  1-9 — 20 
grms.  of  pure  silver  nitrate  is  heated  to  160°  C.  and  then  to 
constant  weight  at  240°  C.  (or  to  incipient  fusion  of  the 
nitrate).  50  c.c.  of  the  hydrochloric  acid  (if  0-2iV)  are  intro- 
duced, and  the  mixture  is  stirred  to  complete  the  reaction, 
evaporated  at  95° — 100°  C,  dried  by  heating  as  before, 
and  weighed.  A  similar  dish  containing  a  like  volume 
of  acid,  but  no  silver  nitrate,  is  treated  at  the  same  time 
in  a  precisely  similar  manner  throughout.  The  normality 
of  the  solution  is  then 

W-W,  +  w1-w 
002655V       ' 
in  which  V  is  the  volume  of  solution  and  W,  W,,  w,  and  w, 
are  the  respective  weights  of  AgNOs  +  dish,  AgC'l+ AgN03 
+  dish,  companion  dish,  and  companion  dish  after  the 
experiment. — F.  Sodn. 
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lodim   solutions  .    Titration  <>/  alkaline  —  .     A.   Leolere. 
.1.  Pharm.  ci.nn..  1914,9,341     348. 

I'm:  titration  of  iodine  solutions  with  sodium  thioeulphatc 
gives  vcrj  irregular  results  in  presence  of  alkaline  salts, 
particularly  when  using  warm  solutions.  Correct  results 
mil.  however,  I"-  obtained  by  1 1 1  r.t 1 1 ii-_;  the  alkaline  iodine 
■oration  firs!  with  thiosulphatc  solution,  then  with  sulphuric 
avid  using  methyl  orange  as  indicator  until  neutral,  and 
npeatiiuj  the  iodometric  titration  una  fresh  quantity  of 
solution  after  neutralising  with  the  amount  of  acid  found 
in  tin-  lirst  titration.— T.  C. 

Copper  and  lead  from  tin  and  antimony  :   Ust  of  hydrofluoric 

in-ill  in  tin  separation  of hi/  means  of  electric  current. 

L.    W.    McCay.     J.    Amer.    Chem.    Soc,    L914,    36, 
8375—2381. 

Dilute  nitric  acid  to  which  a  little  hydrofluoric  acid  is 
adder!  is  an  excellent  solvent  fur  antimony  and  tin  and 
their  alloys,  and  if  the  metals  are  present  in  the  solution 
in  the  higher  state  of  oxidation,  they  are  not  deposited 
by  the  elect rie  current,  so  that  copper  or  lead  if  also  present 
may  be  separated  electrolytically,  the  former  as  metal  and 
the  latter  as  dioxide,  from  the  tin  and  antimony.  Satis- 
factory results  have  been  obtained  in  this  way  in  the 
analysis  of  white  metal,  about  <>••">  grin,  being  dissolved  in 
_'.".  50  c.c.  of  dilute  nitric  acid  (1  :  4)  to  which  5  c.c.  of 
480o  hydrofluoric  acid  are  added  ;  the  oxidation  of  the 
antimony  is  completed  by  addition  of  potassium  bichro- 
mate solution.  Deposits  of  lead  peroxide  are  preferably 
lved  in  a  mixture  of  dilute  nitric  acid  and  hydrogen 
peroxide,  and  the  lead  determined  as  sulphate.  Copper 
can  also  be  separated  electrolytically  from  tungsten,  and 
mercury  and  silver  from  tin  and  antimony,  by  using  a  dilute 
nitrohydrofluoric  acid  solution. — A.  S. 

Vanadium  .'      Detection    ami    determination    of .     H. 

Manz.     Pharui.    Zentralh.,     1913,    54,    109u.     Chem.- 
Teelin.  Rep.,  1914,  38,  33. 

The  most  delicate  reaction  of  vanadium  is  the  production 
of  a  red  coloration  insoluble  in  ether,  by  hydrogen  peroxide 
in  hydrochloric  acid  solution.  Yanadic  acid  is  determined 
by  heating  with  potassium  bromide  and  fuming  hydro- 
chloric acid.  |iassing  the  bromine  vapours  into  potassium 
iodide  solution,  and  titrating  the  liberated  iodine  with 
asdium  thiosulphatc.  VsOs+2KBr+bHCl=2VOCl,+  Br,+ 
IKC1+3H.0.  1  c.c.  of  .V  10  thiosulphatc  is  equivalent 
to  0-0091  grm.  of  vanadic  acid.— O.  R. 

Carbon   monoxidt    in   mint    air  :     method*  of  determination 
«»!//  (i  suggested  method  of  removing  it.     Harger.     >Scc  Ha. 

Electrical  detection  of  firedamp.     Ralph.     See  11a. 

jihlhah  in  dyistuff  of  the  naphthalene  series.     [Indicator.] 
Kcinig.     Set   IV. 

Behaviour  of  ammonium  phosphomolijbdnti    with  ammonium 
hydroxide.     Sircar.     Sec  VII. 

trmination  of  iron,   mercury  and  arsenic   in  sulphuric 
acid.     Nisjenson.     See  VII. 

lktirmination  of  zinc  in  treated  wood.     Frarv  and  Mast  in. 
.SVc  IX. 

(Msrimeirtc  determination   of  titanium    in    iron  and  steel. 
McCabe.     See  X. 

tlysis  of  silicol  (ferrosilicon)   and  other   silicon    alloys 
used  for  the  production  of  hydrogen.     Jaubert.     Set    X. 

Oetermining  gold  in   by-products  containing  platinum   and 
iridium,  itc.     Jolly.     See  X. 

Determination  of  rosin  in  fats  and  soaps.     Leisteand  Stiepel. 
See  XII. 

f>etectiunnfhydrocarl>nnes  in  turpentine  nil.     Utz.      Set  XIII. 

Determination  of  the  phosphoric  arid  in  basic  dag  eolubU 
in  citric  acid.     Haussding.     See  XVI. 


Determination  of  thi  I  reducing  <l< 

foUaae  of  the  [sugar]  beet  and  cane.     Pellet.     Set  Wll 

■  in  \lir.i\  waar factory  product*  [and  <• 
injtuinri    on    the    determination    of   ratRnoseV      Koydl 
S       Wll. 

Determination  offormit  acid  in  honey.     Liihrig  and  Doop- 

niann.      Set    X\  II 

Purcham  of  malt  on  thi   basil  of  analysis.     Heron.     See 

XVIII. 

Colour  reaction*  oj  oj   nun.    s.  h.iti.  r 

.Will. 

Determination    of   quercitin    in    wine.     Von    Bellenb 
Sti   .Will. 

Dejection    of    'saffron    yellow"    in  K 

Set   .Will. 

Determination  of  potassium   and   magnesium   hu  /di.j 
domical  volumetric  methods.     Application  to  (*  analysit 
of  wines.     Duboux.     Set    .Will. 

Preservation  of  milk  sample*  for  analysis.     Tillmans  and 

others.     >-'.<    XIXa. 

Titration  e>f  milk  with  alcohol  of  various  strengths.     Lohnis. 
Set    XIXa. 

Detection  of  small amounts  of  ri/i flour  in  wheat  Hour.      Panto. 
Se    \  I X  \ . 

I  <i  termination  offal  in  flour  and  bread,     Neumann  and 
other-,     s,,    \|X.\. 

Determination    of  salicylic   acid    in  jams.     Serger. 
XIXa. 

Perchloric   method  of  determining  potassium   a*   applied  to 
water  analysis.    SohoIL     Set   XIXb. 

Detection  of  nitrites  in  water.     Bomand.     Set  XIXb. 

Hydrogen   number  of  somt    essential  oils  and  essential  oil 
products.     I.  Oils  of  sassafras,  anise,  fennel,  clove, 
pimento.     Albright.     Set   XX. 

Method  of  determining  urea.     Desgrez  and  Moog.     Set  XX. 

Gravimetric  determination  of  urea.     Fosse.     Set   XX. 

Chemical  activity  of  xantkydrol  and  Us  application  to  the 
determination  of  urea.     Fosse-.     See  XX 

Gravimetric  determination   of  small  quantities  of  urea  at 

dilutions  greater  than   1   i-i   1000.      Foi  5       XX. 

Method  of  determining  boiling  points  in  the  British  Pharma- 
copoeia, 1914.  and  its  relation  to  the  boiling  point  of  ether. 
Finnemore.     See  XX. 

Paten  US. 

Hydrometers.     J.   G.   Luca--.   London,  and   E.   V.   Smart, 

Ilford,  Essex.  Eng.  Pat.  22,790,  Oct  9,  1918. 
Krroes  due  to  the  meniscus  are  avoided  by  providing  ■ 
float,  guided  on  the  stem  of  the  hydrometer  and  carrying 
an  indicator  whose  position  against  the  stem  gives  the 
specific  gravity,  or  carrying  a  vertical  scale  which  is  read 
against  a  fixed  mark  on  the  hydrometer.  The  float 
BJBta  of  two  celluloid  tubes  joined  by  end-plates  so  as  to 
form  a  rectangular  frame  with  a  slotted  I  -    iding 

it  on  the  stemT  The  hvdrometer  bulb  is  of  disc  form,  and 
the  stem  is  flattened  in  cross  section  and  small  compared 
with  the  capacity  of  the  bulb.  The  hydrometer  is  suitable 
for  insertion  between  the  plates  of  an  accumulator 

— A.  T.  L. 
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Thermoelement.    E. 


Achonbaeh.     Gj;r. 
Feb.  14,  1913. 


Pat.      270,354, 


Boron  silicide  is  used  as  electrode  material  for  thermo- 
elements. It  has  the  advantage  of  having  an  electrical 
conductivity  twenty  times  as  great  as  that  of  silicon, 
whilst  in  other  respects  it  is  equally  good. — T.  F.  B. 


XXIV.-MISCELLANEOUS  ABSTRACTS. 

Nitrogen;     Crude (nilrogen-{-rart    gases)    in    natural 

gaseous  mixtures.    ('.  Moureu  and  A.  Lepapc.     Comptes 
rend.,  1914,  158,  839—842. 

Analyses  of  the  crude  nitrogen  fractions  obtained  from 
such  natural  sources  as  the  firedamp  of  mines,  or  from 
thermal  springs  have  indicated  a  remarkable  similarity  in 
both  qualitative  and  quantitative  composition,  and  the 
conclusion  is  drawn  that  the  constituent  gases,  nitrogen, 
argon,  xenon,  krypton  and  helium,  have  a  common  origin 
dating  back  from  the  nebulous  epoch.  Such  slight  varia- 
tions as  have  been  observed  are  amply  explained  by  the 
i quration  at  a  later  date  of  such  physical  processes  as 
occlusion,  solution,  and  diffusion. — G.  F.  M. 


Sulphur  solutions  and  compounds  .    Tin  blue  colour  of . 

P.  P.  v.  Weimarn.     Chem.-Zeit..  1914.  38,  482. 

The  blue  colour  of  sulphur  in  solution  in  potassium  thio- 
cyanate  or  glycerin  is  a  function  of  its  dissolved  state  and 
is  not  due  to  the  formation  of  oxy-compounds  or  to  exist- 
ence in  the  colloidal  state.  The  colour  of  the  solutions 
deepens  on  heating.  The  rose  colour  of  ultramarine  is 
explained  by  the  sulphur  being  in  solution  in  the  form  of 
its  red  vapour. — J.  B. 


Colette    which    becomes    phosphorescent   when    heated.     F. 

Pisani.     Comptes  rend..   1914,  158,  11.21— 1123. 

A  SPECIMEN  of  calcite,  consisting  of  yellow  and  colourless 
crystals,  exhibited  distinct  fluorescence  when  heated  to 
about  150  C.  The  mineral  was  free  from  iron  ;  the 
yellow  crystals  contained  MnO,  006  to  007%,  and 
oxides  of  the  ceria  and  yttria  group,  0008  to  0T2%  ;  the 
colourless  crystals  contained  MnO,  0-15%  and  oxides  of 
the  ceria  and  yttria  group,  0-005%.  Both  the  coloured 
and  the  colourless  crystals  showed  phosphorescence  and 
the  phenomenon  does  not  appear  to  be  due  to  the  cerium- 
\ttrium  content  since  it  is  noticed  in  calcite  free  from 
rare  earths.  Fluorescent  calcite  is  of  rare  occurrence  ; 
of  numerous  specimens  from  various  sources  examined, 
only  three  were  decidedly  phosphorescent,  namelv,  calcite 
from  Mavenne  (France).  Harz  (Germany),  and  Derby- 
shire (England).— W.  P.  S. 


Urease -content  of  certain  Indian  seeds.  H.  E.  Annett. 
Biochem.  J.,  1914,  8,  449 — 452.  (See  also  Takeuchi, 
this  J..  1910,  36;  1911,  566;  Zemplen,  this  J.,  1912, 
597,  891  ;  Armstrong  and  Horton,  this  J.,  1912,  598  ; 
Falk,  this  J.,  1913,  384.) 

Out  of  six  varieties  of  soya  beans  tested,  the  urease  activity 
of  five,  viz.,  yellow,  common,  chocolate,  black  and  Rymbsa 
Ktang.  was  practically  identical,  but  that  of  the  sixth, 
spotted  soya  bean,  was  distinctly  greater.  Urease 
appeared  also  to  lie  present  in  the  following  seeds: — 
si, I, i  spinosa,  gram  {Cicer  arieUnum),  rice  (Ori/za  saliva), 
cowa  {Setaria  italica),  two  samples  of  sword  bean  (Cana- 
ralin  ensiformis)  one  from  America,  and  the  other  grown 
a  I  Dacca  in  India,  Uritna  lobata,  khulti  kalai  {lioliclios 
biflora),  and  castor  bean  (Ricinus  communis).  The 
urease  activity  of  both  the  samples  of  sword  bran  was 
many  times  greater  than  that  of  any  of  the  soya  beans 
examined.  Extremely  rapid  production  of  ammonium 
carbonate  took  place  immediately  <m  adding  sword  bean 
extract  to  urea  solution. — J.  H.  L. 


Olucosides,  tannins,  etc.;     Action  of on  germination. 

W.  Sigmund.  Biochem.  Zeits.,  62,  339. 

Arbitin  has  but  little  harmful  action  on  germinating 
seeds  :  of  its  components  hydroquinone  (quinol)  is  much 
more  poisonous,  whilst  dextrose  has  no  effect.  Phloridziu, 
hesperidin,  hesperetin,  and  phloretin  have  but  little  effect. 
Baptism  is  a  strong  poison.  Salicin  is  slightly  toxic  iu  a 
solution  of  002  molecular  weight  in  one  litre.  Helicin  is 
more  harmful.  Populin,  as  far  as  it  is  soluble,  has  no 
effect.  Coniferiii  is  also  but  slightly  active,  but  its  hydro- 
lysis products  arc  more  poisonous.  Syringin  and  amyg- 
dalin  have  little  effect.  Aesculin  is  markedly  toxic. 
Sinigrin  and  convallarin  are  not  harmful.  Hellcboreiu  i- 
rather  poisonous  in  relatively  large  doses,  so  are  digitalin. 
saponin,  and  sapogeuin.  Strophanthin  is  poisonous. 
Phenol  is  toxic  in  a  concentration  of  002  molecular  weight 
per  lit  re.  Pyrocateehol,  pyrogallol,  and  resorcinol  are  very 
poisonous.  Quinone  in  a  concentration  of  0-02  inolecul'- 
per  litre  is  fatal.  Results  are  also  given  with  sahgenin, 
salicylaldehyde,  benzaldehyde,  vanillin,  piperonal ;  sali- 
cylic, cinnamic,  orthocoumaric  acids ;  aesculetin,  daph- 
netin :  mandelic,  protocateehuic,  gallic,  eatechutannic 
acids  ;    tannin  and  catechin. 


Patent. 

Tobacco ;     Process     of    treating     [uyeing] .      L.     W. 

Lawrence  and  F.  F.  Bahnson,  Winston-Salem,  N.C. 
U.S.  Pat.  1.113,902,  Oct,  13,  1914;  date  of  appL 
Aug.  28,  1914. 

Tobacco  is  subjected  alternately  to  the  action  of  moist 
and  dry  air  until  properly  aged. — W.  P.  S. 


Trade   Report. 


Patents,    Designs,    ami    Traih    Marks   (Temporary  Rules) 
Acts,   1914.     lllus.  Off.  J.,  Nov.   18,   1914. 

It  is  announced  that  the  general  principles  upon  which 
the  Board  of  Trade  will  act  in  dealing  with  applications 
for  the  avoidance  or  suspension  of  Patents  and  Trade 
Marks  under  the  above  Acts,  will  be  as  follows  : — 

Patents. — Licences  will,  as  a  general  rule,  be  granted 
where  the  applicants  fulfil  the  necessary  conditions.  B61 
out  in  Rule  1  of  the  Temporary  Rules  :-^-{l)  Where  then1 
is  no  manufacture  in  this  country  under  the  Patent,  and 
also  (2)  Where  what  manufacture  there  is,  is  carried  on  by  a 
company  or  firm  on  behalf  of  alien  enemies  resident  abroad, 
and  there  is  any  reason  to  doubt  that  the  manufacture 
will  continue  to  be  carried  on,  or  where  it  is  in  the  interests 
of  the  country  that  some  other  manufacture  should  be 
started  in  British  interests. 

Trade  Marks. — Suspension  will,  as  a  general  rule,  only 
be  granted  in  the  following  cases  : — (1)  Where  the  Tradt 
Mark  is  the  name  of  a  patented  article,  and  a  licence  is 
granted  under  the  Patent  protecting  it.  (2)  Where  it  i* 
the  only  name  or  only  practicable  name  of  an  article 
manufactured  under  an  expired  Patent.  (3)  Where  it  i> 
the  name  or  only  practicable  name  of  an  article  manu- 
factured in  accordance  with  a  known  process  or  a  formula 
which  has  been  published  and  is  well  known  in  the  trade . 
Generally  speaking,  suspension  will  not  be  granted  in  th» 
ease  of  pictorial  devices. 


Prohibited  exjiorts.  Revised  and  complete  lit'. 
A  Proclamation  dated  November  10th,  1914.  ecu 
solidates  and  superseded  all  previous  Proclamations  or 
Orders  of  Council  dealing  with  the  same  subject.  In 
the  main  the  list  of  articles  is  identical  with  that  resulting 
from  previous  lists,  with  a  few  minor  alterations.  The 
full  text  is  printed  in  the  Board  of  Trade  Journal  of 
November  12th,  1914,  pp.  414  seq. 
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Official  Notice. 


DUTY-FREE    ALCOHOL. 

In  \ i. ■«  of  the  interest  now  associated  with  the  con- 
ditions "f  supply  of  duty-free  alcohol,  tho  following 
statement  has  been  prepared. 

Duty-free  alcohol  in  the  form  of  methylated  spirit 
is  readily  obtainable. 

MimniliseJ  methylated  spirit. — To  protect  the  im- 
mense revenue  raised  from  potable  spirit  and.  to 
preTOPl  misuse  it  is  generally  necessary  to  render 
duty-free  alcohol  non-potable.  For  common  use 
this  is  effeoted  by  the  addition  of  wood  spirit  (i.e., 
crude  methyl  alcohol)  and  a  trace  of  light  petro- 
leum, so  that  the  mixture  contains  10%  of  wood 
spirit  and  three-eighths  of  1%  of  petroleum  spirit.  These 
.11  additions,  whilst  sufficient  to  deter  most  peoplo 
from  drinking  the  spirit,  do  not  interfere  with  its  use  for 
.  rv  large  number  of  commercial  purposes.  Such 
spirit,  which  is  known  as  mineralised  methylated  spirit, 
may  be  purchased  throughout  the  country  without 
formality  in  quantities  not  oxceeding  four  gallons  at  a 
rime  from  any  retailer  of  methylated  spirit,  and  permission 
receive  it  in  larger  quantities  is  readily  granted  on 
application  to  the  Commissioners  of  Customs  and  Excise 
when  ordinary  facilities  for  obtaining  it  are  inadequate. 

Industrial  methylated  spirit. — For  manufacturers  and 
large  users  of  alcohol  generally,   however,   and  in  those 

lee  where  a  purer  spirit  is  necessary,  further  provision 
is  made  by  what  is  known  as  "  Industrial  Alcohol."' 
This  alcohol  is  denatured  by  the  addition  of  half  the 
quantity  of  crude  methyl  alcohol  or  wood  spirit  which  is 
used  in  the  mineralised  methylated  spirit,  and  no 
petroleum  spirit  is  used;  i.e., 'this  spirit  contains  5% 
of  wood  spirit  without  other  addition.  Permission  to 
receive  this  spirit  must,  however,  be  obtained  and  the 
use  to  which  it  is  put  be  specifically  authorised  by  the 
Board  of  Customs  and  Excise.  Applications  for  such 
authorisation  should  in  the  first  instance  be  made  through 
the  Surveyor  of  Customs  and  Excise  for  the  district  in 
which  the  spirit  is  to  be  employed.  It  should  be  noted 
that  during  1913  the  price  of  British  industrial  methylated 
spirit  was  lower  than  tho  price  of  alcohol  in  Germany. 

Finally,  in  those  cases  where  denaturing  with  wood 
spirit  is  proved  to  the  satisfaction  of  the  Commissioners  of 
Customs  and  Excise  to  render  the  spirit  unsuitable  or 
detrimental  for  use  in  any  art  or  manufacture,  the  Com- 
missioners have  power  to  grant  the  use  of  duty-free  spirit 
under  other  conditions  as  explained  in  the  following 
memorandum.  Applications  referring  to  this  spirit 
should  also  be  addressed  to  the  Commissioners  through 
the  local  Surveyor  of  Customs  and  Excise. 

Pure  spirit. — The  following  is  the  procedure  to  be 
observed  in  connection  with  tho  use  in  manufactures  of 
pure  spirit  on  which  duty  has  not  been  paid  (Sec.  S  of  the 
Finance  Act.  1902). 

1.  Any  person  desiring  to  use  spirits  without  payment  of 
uuty  in  any  manufacture  carried  on  by  him  must  make 
application  in  writiug  to  the  Commissioners  of  Customs 
and  Excise  for  authority  to  receive  and  use  such  spirits, 
and  must  prove  to  the  satisfaction  of  the  Commissioners 
that  the  use  of  methylated  spirits  would  be  unsuitable 
or  detrimental. 

2.  Tho  applicant  must  give  full  particulars  of  the 
situation  of  the  premises  upon  which  and  the  purpose  for 
which  the  spirits  are  to  be  used,  together  with  a  description 
of  the  process  of  manufacture.  He  must  also  state  the 
means  by  which  it  is  proposed  to  make  the  spirits  unpotable 
before  and  during  use,  and  the  quantity  likely  to  be  required 
in  the  course  of  a  year. 

3.  Any  person  authorised  to  receive  spirits  on  which 
duty  has  not  been  paid  must,  if  so  required  by  the  Com- 
missioners   of    Customs    and    Excise,    provide    upon    his 


premises  a  warehouse,  structurally  Moure  to  their 
faction,  and  all  sin  l'  ceived  must   be  deposited 

and  retained  therein  until  delivered  on  proper  notice  to, 

ami  in  thi  .if,  tho  offioer,     He  mual  also,  if  so 

required,  provide  a  room  approved  by  thi   I 

in  which   be  lixed  a  vat   01  othi 

to  admit   of  at    least    one   hundred    hulk  gallon!  of   spint 
hrum   rendered   unpotable  at   one   time,   and    n 
provide   satisfactory    accommodation   for   the   Offioer   of 
Customs  and  Excise  in  attendance  at   bis  premises.     No 
charge  is  usually  made  for  I 

l.  Security  to  the  sat 
Customs  and  Excise  mu  I   h    given  for  thi  oval, 

safe  custody,  and   proper  use  ,.f  the  spirits,  and  the  due 
observance  of  all  regulations  and  conditions  m  •  : 
Commissioners. 

5.  The  substance  or  materials  to  be  used  for  the  purpose 
of  rendering  spirits  unpotable  and  tho  m  dc  in  which 
the  spirits  are  to  bo  rendered  unpotable  must 
approved  by  the  Commissioners  of  Customs  and  Excise, 
and  the  person  authorised  to  receive  spirits  upon  which 
duty  has  not  been  paid  must,  if  so  required  by  the  Com- 
missioners, provide  a  store  to  be  approved  In  them,  and 
used  solely  for  storing  and  keeping  the  substance  or 
material  so  approved. 

6.  Spirits  which  have  been  rendered  unpotable  under 
these  regulations  shall  not  thereafter  be  purified  in  any 
manner  or  be  recovered  by  distillation  or  any  other  means, 
except   with   the  express  sanction  of  tho  Commissioners 

*of  Customs  and  Excise. 

The  use  of  absolute  alcohol  is  covered  by  the  above 
regulations  as  to  "  Pure  spirit.'' 

Attention  is  also  directed  to  the  Report  of  the  Depart- 
mental Committee  on  Industrial  Alcohol  (see  this  Journal. 
1905,  pp.  307 — 426),  and  also  to  the  Minutes  of  Evid 
taken  before  that  Committee  (No.  I'd.  2477,  price  2s.  4d). 


Birmingham  Sec.tion. 


Meeting    held   at    Birmingham    University,    on    Thursday, 
November  oth,  1914. 

MB.    H.    T.    PIXXOCK    IN    THE   CHAIR. 


THE  ESTIMATION  OF  MOISTURE  IX  ZENC  ASHES. 


BY    ERNEST    A.    LEWIS. 

The  ferrocyanide  assay  of  zinc  is  largely  used  in  technical 
work  and  is  accurate  when  carried  out  under  standard 
conditions,  but  sometimes  differences  of  2%  or  more 
are  obtained  bv  assayers  working  on  the  same  sample 
which  has  been  passed  through  a  30  mesh  sieve.  The 
samples  are  prepared  by  grinding  the  ashes  whilst  hot. 
in  which  case  the  metallic  zinc  easUy  rubs  up  to  a  fine 
powder.  The  oxidation  being  negligible,  this  method  is 
largely  used  by  English  smelters,  and  is  to  be  preferred 
to  the  method"  of  separating  the  tines  and  metallics  by 
pounding  and  stating  the  percentage  of  each  on  the 
packets.  , 

If  the  samples  whilst  hot  are  placed  in  bottles  and 
sealed  with  sealing  wax  all  over  the  top  to  exclude  all 
moisture,  there  is  seldom  anv  serious  discrepancy  between 
assavers.  It  is  evident  that  the  errors  must  be  due  to 
the  "absorption  of  moisture  which  is  not  driven  off  by 
heatinf  to  1003  C,  as  is  the  practice  of  man 
In  order  to  see  to  what  extent  zinc  ashes  of  various  types 
would  absorb  moisture,  the  following  experiments  tare 
made      The  material,  which  had  been  passed  through  a 
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30  sieve,  was  heated  with  continual  stirring  in  an  iron 
ladle  for  some  minutes,  as  hot  as  possible  without  melting 
the  zinc,  put  into  corked  bottles  and  allowed  to  cool  in  a 
desiccator.  These  conditions  of  heating  are  the  same  as 
many  smelters  use  to  estimate  moisture.  The  samples 
were  weighed  out  between  watch  glasses  and  then  allowed 
to  remain  in  the  open  air  protected  from  dust  for  some 
days  and  re-weighed  from  time  to  time.  A  galvanizer's 
ashes  containing  about  3%  chlorine  gained  4-15%  by  weight 
in  24  hours,  4-66%  in  48  hours,  and  4  -S2  %  in  72  hours.  A 
sample  of  re-melted  ashes  free  from  chlorine  gained  -57% 
in  weight  after  24  hours,  0-72%  in  48  hours,  and  0-76% 
in  72  hours.  Some  of  the  previous  samples  were  left  for 
some  days  in  an  artificially  damp  atmosphere ;  the  material, 
which  became  caked  together,  was  ground  up  in  a  porcelain 
mortar  and  transferred  to  a  stoppered  bottle.  About 
10  grms.  was  weighed  out  between  watch  glasses  and 
put  into  a  steam  oven,  and  later  to  a  hot  air  oven,  remaining 
in  each  oven  until  the  weights  were  practically  constant. 
A  sample  of  ashes  containing  about  75%  Zn  lost  1-87% 
after  4  hours  in  a  steam  oven,  and  a  further  4'14%  after 
4  hours  at  200°  C,  a  total  of  601%.  The  loss  to  the  seller 
from  being  dried  at  100°  C.  instead  of  200°  C.  is  thus  equal 
to  about  2-9%  zinc. 

Loss  in  weight  per  100  parts.  In  another  case,  after 
4  hours  in  the  steam  oven,  the  loss  in  weight  was  0-88%, 
and  after  a  further  4  hours  at  200°  C,  0-62%  ;  total  loss 
1  -5%.     The  loss  in  this  case  is  equal  to  0-4  unit  of  zinc. 

The  experiments  were  repeated  with  two  other  kinds  of 
remelted  ashes,  free  from  chlorine.  One  sample  gained 
0-53  %  on  exposure  to  air  for  24  hours  ;  and  0-75%  for 
192  hours  ;  when  heated  in  the  steam  oven  the  loss 
amounted  to  057%,  whilst  a  further  0-31%  loss  occurred 
at  200°  C.  Another  sample  gained  0-30%  during  24  hours 
exposure,  and  0-52%  in  192  hours  ;  the  loss  in  the  steam 
oven  in  4  hours  was  0-25%  and  at  200°  C.  in  5  hours 
0-32%.  A  sample  of  zinc  oxide  containing  about  0-2% 
CI  gained  0-80%  in  weight  on  exposure  to  air  for  24 
hours  and  0-84%  after  72  hours  ;  on  heating  for  4  hours 
in  the  steam  oven  the  loss  was  0-43%,  and  after  a  further 
4  hours  at  200°  O,  0-46%,  or  a  total  of  0-89%. 

Prolonging  the  heating  much  over  4  hours  at  200°  C. 
led  to  an  increase  in  weight,  due  no  doubt  to  oxidation  of 
the  metallic  zinc. 

These  experiments  show  that  it  is  not  possible  to  remove 
all  water  from  zinc  ashes  by  heating  to  100°  C,  especially 
when  chlorides  arc  present.  Drying  the  sample  at  200°  C 
for  four  hours  practically  removes  all  the  moisture  in  all 
kinds  of  zinc  ashes 

Discussion. 

The  Chairman  said  the  subject  was  of  importance  and 
might  be  given  a  much  wider  application,  for  there  were 
difficulties  in  making  such  estimations  in  organic  sub- 
stances. 

Mr.  Alcock  pointed  out  that  difficulty  was  experienced 
in  determining  the  amount  of  moisture  in  many  substances, 
particularly  in  volatile  oil  and  drugs.  It  must  not  be 
assumed  that  loss  was  always  moisture  ;  it  might  also 
be  compensated  by  oxidation. 

Mr.  W.  Cliffoed  asked  Mr.  Lewis  if  he  had  any  ex- 
perience of  drying  the  oxide,  on  the  large  scale.  Was 
the  moisture  more  easily  driven  off  when  chloride  was 
absent  than  when  present  ?  It  was  not  easy  to  get  the 
moisture  in  the  crude  (galvaniser's)  oxide  below  50%  by 
mere  drainage  and  evaporation,  especially  if  it  contained 
a  small  amount  of  chloride.  Was  there  a  colloidal  form 
of  oxide  which  retained  the  moisture  more  tenaciously  5 

Mr.  O'Shauqhnessy  pointed  out  that  in  the  estimation 
of  moisture,  or  what  was  called  moisture,  one  was  always 
faced  with  the  difficulty  referred  to  by  Mr.  Alcock  :  but 
in  many  cases  [in  which  such  estimations  were  required 
not  for  scientific  work,  but  for  practical  and  control  work, 
the  difficulty  might  be  overcome  by  the  adoption  of  an 
arbitrary  method,  viz.,  drying  at  a  fixed  temperature 
under  known  conditions.  After  practical  experience  it 
was  possible  to  interpret  the  values  obtained  very  accur- 
ately. 

Mr.  Lewis  said  that  to  most  smelters  the  word  "  mois- 
ture "    meant    everything    volatile.     The    moisture    was 


determined  in  order  to  get  the  dry  weight  of  the  whole 
bulk,  and  such  residues  were  sold  on  the  zinc  content  of 
the  dry  material.  Somo  assayers  adhered  to  the  old 
method  of  drying  at  100°  C,  and  while  a  specially  made 
steam  oven  might  give  that  temperature,  the  average  steam 
oven  did  not.  He  had  had  no  experience  of  drying  oxide 
in  bulk.  The  moisture  in  the  oxide  was  not  as  a  rule 
much  more  than  i%,  but  he  did  not  know  how  the  makers 
got  the  amount  down. 


THE  ESTIMATION  OF  NAPHTHALENE  IN  SPENT 
•  OXIDE. 

BY   WILLIAM   C.    DAVIS,    B.SC.    (LOND.),    F.I.C. 

The  ordinary  spent  oxide  from  gas  works  contains  very 
little  if  any  naphthalene  ;  the  sample,  however,  which  is 
the  subject  of  this  examination  had  been  used  in  the 
Williams  process  for  the  extraction  of  cyanogen  from 

!  the  gas  and  contained  a  considerable  quantity  of 
naphthalene.  It  must,  therefore,  be  assumed  that  the 
Williams  process  has  in  this  ease  purified  the  gas,  not 
only  from  cyanogen,  but  also  from  naphthalene. 

The  naphthalene  is  usually  determined  by  means  of 
picric  acid  as  described  by  Colman  and  Smith  (this  J.r 

1  1900,  19,  128),  Kuster  (Ber.,  1894,  1101)  and  Dickenson 
Gair  (this  J.,  1905,  1279  ;  1907,  1263).  These  methods 
deal  with  the  estimation  of  the  naphthalene  in  coal  gag, 

|  but  Dickenson  Gair  gives  a  method  for  the  estimation 
in  spent  oxide  by  dissolving  out  the  naphthalene  with 
alcohol  and  precipitating  the  clear  solution  with  picric 
acid  ;  no  details  are  given. 

A  method  for  the  estimation  of  naphthalene  in  tar  is 
described  in  Lunge's  Technical  Methods  of  Chemical 
Analysis,  vol.  ii.  p.  803 ;  this  method,  which  is  proposed 
by  White  and  Ball  (J.  Gas  Lighting,  1904,  88, 262),  consists 
in  weighing  about  1  grm.  of  tar  into  a  50  c.c.  Erlenmeyer 
flask  provided  with  an  air  inlet  and  connected  to  a  U 
tube.  The  first  two-thirds  of  this  tube  is  filled  with 
quicklime  and  the  remaining  space  with  glass  wool  and 
phosphorus  pentoxide.  The  entire  apparatus  is  heated 
in  an  air-bath  at  70°— 80°.  The  outlet  of  the  U  tube  is 
connected  outside  the  air  bath  with  a  weighed  second 
U  tube  immersed  in  ice-water.  A  current  of  air  is  drawn 
through  the  apparatus  at  a  velocity  of  2  litres  per  hour, 
which  causes  the  naphthalene  to  volatilise  and  deposit 
in  the  cooled  U  tube.  The  operation  is  continued  until 
the  second  U  tube  no  longer  shows  an  increase  in  weight. 
For  separation  of  the  naphthalene  from  spent  oxide 
the  method  of  White  and  Ball  modified  as  described  below 
and  also  distillation  with  steam  have  been  employed, 
and  this  latter  method  has  proved  more  satisfactory. 

Separation  of  the  naphthalene  by  a  current  of  warm  air. 
— When  working  with  this  method  great  difficulty  was 
experienced  in  completely  volatilising  the  naphthalene. 
Ten  grms.  of  the  spent  oxide  were  weighed  into  a  bottle 
fitted  with  inlet  and  outlet  tubes,  so  that  a  current  of  air 
could  be  drawn  through  it.  The  air  current  was  passed 
for  two  hours  over  the  sample  of  spent  oxide,  then  through 
10%  citric  acid  solution  to  retain  any  ammonia,  and  then 
through  three  wash  bottleB  containing  measured  quantities 
of  a  saturated  picric  acid  solution  of  known  strength  in 
which  any  volatilised  naphthalene  is  collected.  The 
bottle  containing  the  sample  and  also  that  containing 
citric  acid  were  kept  at  100°  in  an  air  bath.  The  contents 
of  the  wash  bottles  containing  picric  acid  were  then  mixed 
together  in  a  tightly  stoppered  bottle,  heated  in  the  water 
bath  until  all  the  naphthalene  picrate  was  dissolved, 
and  then  cooled,  with  occasional  shaking.  The  solution 
was  made  up  to  known  volume,  the  naphthalene  picrate 
separated  by  filtration  and  the  picric  acid  in  the  filtrate 
estimated  by  titration  with  iV/10  sodium  hydroxide, 
using  laemoid  as  indicator. 

When  a  current  of  dry  air  was  used  to  volatilise  the 
naphthalene  the  quantity  found  after  two  hours'  treatment 
was  1-35%,  and  with  moist  air  1-9%.  In  both  cases  an 
examination  of  the  spent  oxide  after  treatment  showed 
visible  crystals  of  naphthalene. 

Separation  of  the  naphthalene  by  steam  distillation.-— 
The    naphthalene,    as    was    expected,    was    very    easily 


Vol.  XXXIII.,  No.  23.]       DAVIS— ESTIMATION  OF  NAI'HTIIAI.KNK  IN  SPENT  OXIDE. 


1131 


removed  from  the  siicnt  oxide  l>y  steam  distillation,  and  a 
simple  ami  easy  method  of  estimation  of  all  the  naphthalene 

H  picrate  was  devised       The  ill | .Ii I  li-i  I.  1 1-    |iii-rate  i>l>t  uined 

Ml  examined  in  order  to  find  out  ii  any  other  hydro 
carbons  wore  distilling  over  and  interfering  with  the 
I  -lunation. 

Tho     details     of     the      mothod     wire     ax    follows: — 

Tin  grins,  of  the  sample  "f  spent  oxide  an  weighed  into 
,i  Worts  tlask  and  subjected  to  steam  distillation.  The 
■team  and  vapours  of  the  distillate  arc  passed  through  a 
second  small  Wurtz  Mask  heated  to  llH)0Uand  containing 
"ill  0.0.  -V,  sulphuric  nr  oitrio  acid,  then  into  a  condenser, 
and  finally  into  a  receiver  consisting  of  a  wide-mouthed 
bottle.  Tin-  whole  apparatus  is  sealed  by  placing  at  tho 
exit  a  wash-bottle  containing  26  e.c.  of  a  saturated  picric 
acid  solution.  The  distillation  takes  about  10  minutes. 
After  this  has  taken  place  the  water  in  the  condenser 
is  regulated  so  as  to  allow  any  naphthalene  to  melt  and 
run  into  the  receiver  ;  as  soon  as  this  is  tho  case  the  picric 
Mid  seal  is  washed  into  the  receiver  and  a  further  125  0.0. 
of  picric  acid  solution  added.  The  receiver  is  closed  with  a 
rubber  hung  and  heated  in  the  water  hath  until  a  clear 
solution  is  obtained.  It  is  then  cooled  with  occasional 
shaking  and  the  excess  of  picric  acid  determined  by 
titration  with  -V/10  sodium  hydroxide.  The  whole 
estimation  takes  about  1 !  hrs.  The  following  results  were 
obtained  on  samples  from  the  same  lot  of  oxide  :  — 
.  3-88,  2-98.  2-80,  3-16,  2-70,  2-81%  naphthalene. 

It  was  decided  to  test  the  method  in  two  ways— by 
examining  tho  naphthalene  picrate  for  purity  and  by 
estimating  known  weights  of  naphthalene  added  to  the 
oxide  previously  freed  from  naphthalene  by  steam 
distillation. 

Examination  of  the  naphthalrnr  picrate  for  purity. — 
Tho  naphthalene  picrate  obtained  was  subjected  to 
steam  distillation,  and  the  naphthalene  produced  was 
dried  by  pressure  between  filter  paper  and  the  melting 
point  determined.  The  residue  of  picric  acid  in  the 
distilling  flask  was  titrated  with  A'  10  sodium  hydroxide, 
and  the  amount  obtained  compared  with  that  in  the 
naphthalene  picrate  taken.  The  melting  point  of  the 
naphthalene  was  only  from  1° — 3°  below  that  of  pure 
naphthalene,  which  melts  at  79°  C,  so  that  there  could 
only  have  been  a  very  small  quantity  of  other  aromatic 
picrates  present,  if  any  The  quantity  of  picric  acid 
obtained  from  the  naphthalene  picrate  was  less  by  25%  than 
that  estimated  as  having  been  combined  with  the  naphtha- 
lene, r.s  might  be  expected,  since  the  naphthalene 
picrate  is  slightly  solublo  in  the  mother  liquor  and  the 
w..tcr  used  for  washing  it. 

Determinations  irit/t  known  quantities  of  naphthalene.'  - 
Fur  the  estimation  of  known  quantities  of  naphthalene, 
it  would  have  been  best  to  make  up  a  mixture  similar  in 
composition  to  the  spent  oxide  containing  known  quantities 
of  naphthalene,  but  this  was  considered  almost  impossible 
on  account  of  the  complexity  of  the  mixture  and  the 
difficulty  of  getting  a  known  quantity  of  naphthalene 
to  diffuse  uniformly  through  the  mass.  In  order  to  work 
under  similar  conditions  as  far  as  possible,  the  check 
estimations  were  made  by  separating  the  naphthalene 
by  steam  distillation  from  10  gnus,  of  the  oxide  ;  when 
all  the  naphthalene  had  distilled  the  apparatus  was 
allowed  to  cool  and  then  a  known  quantity  of  naphthalene 
was  added  and  estimated  as  described  above.  In  the 
earlier  stages  of  the  investigation  it  was  found  that  the 
formation  of  the  naphthalene  picrate  takes  place  much 
more  readily  when  the  solid  naphthalene  in  the  distillate 
is  crushed  before  heating  with  the  picric  acid  solution, 
and  again  if  the  heating  be  carried  out  too  quickly  the 
naphthalene  has  a  tendency  to  melt,  and  in  this  state 
it  seems  to  react  only  very  slowly  with  the  picric  acid. 
The  method  as  carried  out  above  appears  to  give  results 
which  arc  10% — 15%  low.  It  was  thought  that  a  possible 
source  of  loss  might  occur  in  that  the  150  c.c.  picric  acid 
solution  are  diluted  by  the  distillate  and  by  the  water 
necessary  to  wash  the  tubes  and  the  catch  bottle  into  the 
reaction  bottle.  The  volume  of  liquid  obtained  is  usually 
195  c.c. — 205  c.c.  at  33%  dilution — the  result  being  that 
»me  naphthalene  picrate  dissolves  in  the  weak  liquor. 
A  series  of  tests  was  therefore  carried  out  with  weighed 


amounts  nf  naphthalene  in  »iiuh,  before  boating  the 
naphthalene  with  the  pun.  acid  solution,  sufficient  solid 
piorio  acid  was  added  to  make  the  whole  solution  saturated. 
The  results  obtained  are  givi  n  below  : — 


Wi  labl  of           %             Wc  Ighl  "I 
naphthalene        «',0iii        naphthalene         i'„ili         i 
taken.              taken,     j         Iband.                louwl. 

0    i  urns.           3--I".,          0  806  grns.          ::  ■•• 

0-29    ,.  | 

0-81     ..                                 0-810      ., 

4% 
Nil 

A  series  of  estimations  was  next  made  on  the  original 

spent  oxide  to  ( ipare  the  two  methods,  i.e.,  with  and 

without  the  addition  of  solid  picric  acid.  In  each  caso 
slightly  higher  results  were  obtained  in  those  experiments 
in  which  the  solid  picric  acid  was  used,  the  difference 
agreeing  fairly  well  with  the  results  previously  obtained  : — 


No. 

f'ioll«°t>y          C«Hi  by  adding       Difference 
original  method.     boM pierte add.        uwcKact. 

1 
2 
3 
4 

203% 
2-57% 
2-61% 

2-92% 

2  86% 
2  91% 

5-4% 
101% 

103% 

Therefore  when  estimating  naphthalene  in  samples  of 
spent  oxide  or  in  similar  cases  in  which  the  naphthalene 
can  be  separated  in  a  state  of  sufficient  purity  by  steam 
distillation  a  sufficiently  accurate  result  will  be  obtained 
for  most  purposes  if  after  the  distillation,  crystals  of  picric 
acid  are  added  to  the  distillate  in  such  a  quantity  that  tho 
resulting  solution  is  saturated,  but  for  a  working  test 
this  is  perhaps  not  necessary.  It  does  not  follow  that  in  all 
samples  of  spent  oxide  the  naphthalene  can  bo  estimated 
by  this  method  unless  the  purity  of  the  naphthalene  picrate 
is  tested  as  noted  above. 

As  the  sample  of  spent  oxide  which  was  the  subject  of 
the  above  examination  has  been  shown  to  contain  a  higher 
percentage  of  naphthalene  than  is  usually  found  in  spent 
oxides  it  was  examined  as  to  its  content  of  solid  soluble 
in  water,  tar  oils  and  sulphur.  The  following  values  were 
obtained :  Soluble  in  water,  4!)5%  (ammonium  thio- 
cyanate,  71-45%  ;  ammonium  sulphate,  9-9%) ;  tar  oils, 
1-78%  ;    sulphur,  30-32%. 

I  wish  to  express  my  thanks  to  Mr.  Rossiter  for  his 
advice  during  the  preparation  of  this  paper,  and  to  the 
directors  of  the  British  Cyanides  Co.,  Ltd.,  for  permission 
to  publish  the  results. 

Discussion. 

Dr.  W.  B.  Davidson  said  that  the  author  appeared 
to  have  achieved  a  satisfaxtory  result,  though  there  did 
not  appear  to  be  any  great  use  in  an  estimation  of  that 
kind.  In  the  Williams  process  there  was  occasionally 
some  difficulty  in  extraction  of  cyanogen  and  the  presence 
of  naphthalene  in  the  boxes  containing  spent  oxide  was 
no  doubt  due  largely  to  the  fact  that  liquor  or  water, 
sprayed  in  at  intervals,  had  a  condensing  effect.  The 
naphthalene  was  therefore  collected  gradually  in  the 
boxes,  and  it  was  certainly  a  nuisance  in  the  process  if 
the  gas  under  treatment  was  pretty  well  laden  with 
naphthalene.  Ordinary  spent  oxide  was  very  often  acid. 
So  much  depended  upon  whether  air  was  passed  through 
tho  purifiers  or  not.  In  the  Williams  process  the  spent 
oxide  was  naturally  alkaline  because  the  liquor  generally 
contained  i  to  6%  of  ammonia. 

Mr  Pickering  said  he  had  tried  washing  the  oxide 
with  a  warm  solution  of  picric  acid,  practically  saturated, 
finally  washing  the  oxide  with  a  little  water  and  thus 
preventing  loss,  and  then  estimating  the  naphthalene 
in  the  picric  acid.  He  checked  the  method  by  adding 
naphthalene  to  a  sample  of  oxide  which  had  oecn  washed 
with  picric  acid ;  and  he  found  his  results  to  come  to 
within  95%  or  96%  of  agreement. 

b  2 
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Mr.  F.  H.  Aroocs  asked  if  Mr.  Davis  had  found  sulphuric 
acid  with  the  naphthalene  in  the  distillate  ?  He  would 
have  thought  it  important  to  seek  for  other  acids  than 
picric.  There  might  be  present  other  things  than  naph- 
thalene and  picric  acid.  It  might  be  advantageous  to 
add  a  volatile  agent  to  the  spent  oxide  and  then  distil 
the  naphthalene.  Or  the  boiling  point  of  the  liquid 
containing  the  naphthalene  might  be  raised  by  adding  salt, 
shaking  the  distillare  with  ether,  and  then  evaporating 
slowly.  He  did  not  agree  that  the  detection  in  gas  works 
spent  oxide  was  of  little  importance,  because  if  its  vapour 
could  be  carried  to  the  houses  there  would  be  a  better 
illumination. 

Dr.  Davidson  replied  that  the  vapour  of  naphthalene 
would  afford  no  advantage.  The  boiling  point  was 
21S°  C.  The  vapour  tension  at  ordinary  temperatures 
was  so  low  that  the  gas  could  not  carry  0-008%  by  volume ; 
and  that  was  only  equivalent  to  the  light  of  a  small 
fraction  of  a  candle-power. 

Mr.  Davis,  in  reply,  said  he  did  not  think  washing  of 
spent  oxide  with  picric  acid  would  be  effective  in  samples 
from  the  Williams  process,  because  ammonia  was  present. 
Further  there  would  be  a  loss  of  naphthalene  before  the 
process  was  finished  owing  to  time  required  for  washing. 


Manchester  Section. 


Meeting  held  at  the  Grand  Hotel,  on    Friday,    November 
6th,   1914. 


MR.    JUUl'S    HUBJJER    IX    THE    CHAIR. 


THE  OXIDATION  OF  SEWAGE  WITHOUT  THE  AID 
OF  FILTERS.     PART  II. 

BY  EDW.ABD  AKDEBX,  M.SC,  AJJD  WILLIAM  T.  LOCKETT,  M.M  . 

In  a  paper*  presented  to  this  Section  of  the  Society 
in  April  last,  a  long  series  of  experiments  were  described 
dealing  with  the  application  of  aeration  methods  to  the 
purification  of  sewage.  It  was  shown  that  the  accumulated 
deposit  designated  "  activated  sludge "  resulting  from 
the  complete  oxidation  by  prolonged  aeration  of  suc- 
cessive quantities  of  sewage,  had  the  property  of  increasing 
enormously  the  purification  effected  by  simple  aeration  of 
sewage.  The  research,  which  was  confined  to  laboratory 
experiments,  included  an  investigation  of  the  conditions 
controlling  the  oxidising  effect  of  the    activated  sludge. 

The  present  communication  is  concerned  with  outdoor 
experiments  on  similar  lines  to  those  previously  under- 
taken in  the  laboratory  but  on  a  larger  scale.  The  whole 
of  the  earlier  experiments  were  carried  out  on  the  "  fill 
and  draw "  method.  Working  in  this  manner  with 
Manchester  sewage,  it  was  shown  that  a  highly  satisfactory 
effluent  could  be  produced  when  the  sewage,  in  intimate 
contact  with  one-fourth  of  its  volume  of  activated  sludge, 
was^  aerated  for  a  period  of  from  six  to  nine  hours. 

Under  the  conditions  of  experiment,  however,  it  was 
necessary  to  subject  the  activated  sludge  to  a  further 
period  of  aeration  in  order  to  maintain  its  highest  activity. 

It  was  suggested  in  the  previous  paper  that  improved 
results  might  reasonably  follow  the  adoption  of  a  con- 
tinuous system  of  working.  The  following  trials  were 
therefore  undertaken. 

Continuous  system  experiments. — For  the  purpose  of 
these  experiments  a  wooden  rectangular  aeration  tank 
of  35  gallons  capacity  was  employed,  measuring  4  feet 
by  one  foot,  the  depth  varying  from  21  inches  at  the  inlet 
end  to  12  inches  at  the  outlet.  The  aeration  was  effected 
through  a  series  of  perforated  pipes  placed  at  intervals 
of  4  inches  and  fixed  latitudinally  at  a  depth  of  12  inches 
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from  the  surface.  In  order  to  ensure  the  complete  ad- 
mixture of  the  sludge  and  sewage,  an  additional  perforated 
pipe  was  fixed  at  the  inlet  end  along  the  centre  of  the  base 
of  the  tank. 

The  effluent  from  the  aeration  tank  passed  forward 
to  a  sedimentation  tank  of  similar  dimensions,  and  means 
were  provided  for  the  removal  of  sludge  from  this  tank 
with  a  minimum  amount  of  disturbance. 

The  previous  laboratory  experiments  worked  on  a  "  till 
and  draw  "  method,  had  shown  that,  in  order  to  be  certain 
of  the  complete  nitrification  of  Manchester  sewage,  a 
period  of  from  10  to  18  hours  aeration  in  contact  with  a 
certain  proportion  of  activated  sludge  was  necessary. 
Further,  the  maintenance  of  the  activity  of  the  sludge 
was  apparently  dependent  on  this  complete  nitrification. 
The  first  experiments  on  the  continuous  system  were  made 
witharateof  flow  of  sewage  sufficient  to  fill  the  aeration 
tank  in  24  hours,  with  the  idea  of  ascertaining  whether, 
under  these  conditions,  a  completely  nitrified  effluent 
could  be  maintained  which  would  thus  avoid  the  necessity 
for  re-activation  of  the  sludge  removed  from  the  sediment- 
ation tank. 

Examination  of  the  effluents  obtained  by  this  manner 
of  operation  showed  that  such  was  not  the  case.  The 
amount  of  ammonia  present  in  the  effluent  increased  as  the 
experiment  proceeded  and  eventually  rendered  it  necessary 
to  submit  the  sludge  to  a  further  period  of  aeration  prior 
to  re-circulation  through  the  aeration  tank. 

As  this  further  period  of  aeration  of  the  sludge  apparently 
could  not  be  avoided,  it  was  decided  to  increase  the  rate 
of  flow  of  sewago  so  that  a  mean  stay  of  six  hours  was 
obtained,  a  period  which  had  previously  been  found  suffi- 
cient to  produce  a  satisfactory  effluent  when  working  on  the 
"fill  and  draw"  method.  Working  in  this  manner,  it 
was  of  course  necessary  to  make  provision  for  the  re-activa- 
tion of  the  sludge  employed.  This  was  accomplished 
by  introducing  a  separate  aeration  tank,  in  which  the 
sludge  received  from  the  sedimentation  tank  was  further 
aerated  prior  to  passing  forward  to  the  aeration  tank. 
Throughout  the  whole  of  this  period  the  effluents  obtained 
were  non-putrefactive  and  contained  varying  amounts 
of  nitrate,  but  the  percentage  purification  effected  did  not 
compare  with  that  obtained  with  a  similar  period  of  aera- 
tion when  working  on  the  "  fill  and  draw "  method. 
Moreover,  there  was  a  distinct  increase  in  finely  divided 
suspended  matter  and  the  effluents  were  imperfectly 
clarified. 

Consideration  of  the  possible  reasons  for  this  diminished 
purification,  especially  in  view  of  the  obvious  mixing 
effect  due  to  the  admission  of  air,  led  to  a  study  of  the 
minimum  period  of  stay  in  the  tank  of  any  portion  of  the 
incoming  sewage.  Such  determinations  made  by  replacing 
the  sewage  with  a  salt  solution  of  known  strength,  showed 
that  with  a  mean  rate  of  flow  of  six  hours,  3%  of  the 
incoming  sewage  would  pass  through  the  tank  in  less  than 
twenty  minutes,  and  25%  in  under  two  hours.  The 
decreased  purification  was  thus  largely  accounted  for.  inas- 
much as  the  sewage  which  passed  through  the  tank  with 
less  than  two  hours  aeration  would  retain  in  all  probability, 
a  proportion  of  its  colloid  matter. 

It  was  thus  apparent  that  satisfactory  progress  with 
this  method  of  working  was  dependent  on  the  design  of 
a  tank  which  without  unreasonably  increasing  the  mean 
rate  of  flow  would  allow  a  certain  minimum  perio  d  of 
aeration  considerably  beyond  that  given  by  the  tank 
employed. 

In  the  meantime,  further  experiments,  to  be  described 
later,  working  on  the  "  fill  and  draw "  method  had 
given  such  considerably  improved  effluents  that  the 
possible  advantages  of  a  continuous  method  of  working 
were  definitely  minimised,  especially  in  view  of  the  fact, 
that  in  these  latter  experiments  the  manipulation  of  the 
activated  sludge  is  obviated.  Attention  was  the] 
concentrated  on  further  experiments  working  on  the 
fill  and  draw"  method.  The  authors  do  not  consider 
the  results  of  the  above  continuous  experiments  con 
elusive,  and  they  hope  at  a  later  date  to  return  to  thi-^ 
question. 

Outdoor  experiments  on  the  "Jill  and  draw  "  method. — 
In  all  the  previous  work  the  aeration  of  the  sewage  was 
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affeoted  through  plain  tubes.     During  1 1 1- -  progress  oi  ihi*i 
ation  the  authors  had  tho  advantage  of  noting 
i!,.'   efnoionl    distribution    of   air   effected    by    m 

{which   were   being  used  oxperimentarlly  by 
>r.  l"o  \  l.r  .mil  Mr.   Mumfordtn  oonneetaon  with  further 

v.  'irk  on  i  ho  olari        i  f  a  i  peoifio 

in.      \  siniihir  method  of  air  distribution  was  there- 
fore omployed  in  the  follow  ing 

For   these   experiments    wooden    casks   of   60   gallons 
ity  were  omployed.     The  aeration  was  effected  by 
air   through   n   porous   tile   placed   on   tho 
bottom  of  tho  cask.     In  general  the  volume  of  activated 
»ea  equal  to  one-fifth  of  the  capacity  of  the  cask,  and 
icntly    when    in    operation    the   casks    were    filled 
with  10  gallons  of  Bludge  and  u>  gallons  of  crude  Bewage. 
Preliminary  dials  showed  that  ah  average  period  oi  six 
ration  was  sufficient  to  produce  effluents  of  remark- 
able purity,  as  will  be  seen  from  the  following  table  of 
analytical  results,  nitrification  in  the  majority    of  cases 
entirely  completed. 

Table  I. 

Oxidation  if  Manchester  tewage. 

Results  in  puts  per  um.ooo. 


F.tllin  nt  after 

Haw 

i;  hours' 

Purifi- 

sewage. 

m  ration. 

cation, 

oxygen  absorption 

[0-90 

Ill) 

■.in"., 

1  saline  ammonia   .  . 

3-60 

0-43 

— 

Mbnndni  iil  ammonia    .... 

1-12 

02% 

Nitrite  1  In  terms 

— 

0-10 



Nitrate     of  ,\Tll, 

— 

1-79 



Absorption      of      •  1 1 

m  ."■  days  at  65    I  ah. 

Royal  Commission  test 

109 

_ 

Proportion  of  activated  sludge  to  sewage  1:4.    Tem- 
perature varied  from  IV  to  22*  C. 

Comparison  of  these  results  with  those  obtained  when 
plain  pipe  aeration  was  employed,  showed  at  once  the 
beneficial  effect  of  diffused  air. 

The  following  experiments  relating  to  the  rate  of 
-illation  of  sewage  ley  the  use  of  (« i  plain  tubes,  (6) 
porous  tiles,  offer  a  reasonable  explanation  of  the  improve- 
ment . 


period,  (6)   r.  hours  settlement,  (c)  \  hour  ■ 
effluent,  and  thai  each  oaaa 

pei  day,  and  deal)   with  ■  total  volume  of  240 
gallons  por  day. 

\    i  he  expi  '  loted  thai 

tion  of  tho  weaker  mornii  completed  before 

the  end  |uently 

the  oycli  difled  to  thai  the  morning  sewi 

l  for  a  period  of  l  hours  only. 

In  Table  in  ii en  tho  i 

1  icriod. 

Tuu.i:   III. 
tlion  of  Manchi 
It. -nit-  in  parts  i"  i   II 


Effliienl 

B  i« 

t  hours. 

Purlfl- 

aeration. 

I  hours  oxygen  absorption 

10-22 

0-86 

92% 

Pree  and  Huine  ammonia     . 

.1-56 

albuminoid  ammonia    .... 

103 

mis 

92% 

ChtermsofNH, 

— 

<•'■>: 

Nitrate 

— 

1-87 



absorption     of     dissolved 

<     'In-  at  65°  Fah. 

(Royal  Commission  test) 

— 

0-80 

Xnte. — Proportion  ■_•••   1:4. 

peratnre  varied  from  10°  to  22   i 

TVHI.K     IV. 

If  ',  r  s,  wage. 

per  100,000. 


Tem- 


4  hours  oxygen  absorption 

Frr  ■  and  salmc  ammonia  . 
Aliioiui in  i,l  ammonia  . . . 
.Nitrite  I  Informs  of  Ml , 
Mitral, 


Note.— Proportion  of  actl  tge  to  sewage  varied  from 

1  :  4  to  1  :  3.     Temperature  16"— 20°  »'. 


Table  II. 
Mate  of  oxygenation  of  raw  sctcage. 

Results  in  parts  per  100,000. 


Excess  of  air  used.     Strong 
sewage. 

Average  amount  of  air  used. 
Dilute  sewage. 

Minimum  amount  of  air  used 
Dilute  sewage. 

Time. 

Aeration  effected  by  : — 

Aeration  effected  by  : — 

Aeration  effected  by  : — 

Plain  tube. 

Dilfuser. 

Plain  tube. 

Diffuscr. 

Plain  tube. 

Diffuser. 

Dissolved  oxy 

gen  content. 

■06 
•23 
•42 
•49 
•56 
•56 

•57 

■06 
•53 
•63 
•62 
•66 
•64 

■63 

•24 

•42 
•411 
■5fi 
-."i7 
■63 

24 

■73 

■74 
■76 

■77 
■7'.) 

-23 

-2S 

After    5  minutes  aeration   

„     10         

„     15                        

„     30         „             

..    45        „            

..     no        „            

..     DO 

■21 
2i'. 

■23 

■22 
22 

•09 

■46 
-50 

•66 
■56 

In  the  light  of  our  earlier  investigations,  it  appeared 
likely  from  the  high  degree  of  nitrification  obtained  in  these 
preliminary  experiments,  that  the  activity  of  the  sludge 
would  be  maintained  without  intermediate  aeration  of 
the  sludge  alone.  The  two  casks  were  therefore  operated 
according  to  the  following  cycle  : — (a)  6  hours  aeration 


In  view  of  these  excellent  results  the  period  of  aeration 
was  further  reduced  to  4  hours,  the  casks  consequently 
received  4  fillings  per  day  and  dealt  with  a  total  of  320 
gallons  of  crude  sewage  daily. 

The  results  obtained  when  working  in  this  manner 
are  recorded  in  Table  I\  . 
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The  percentage  puri6cation  was  only  slightly  affected 
by  the  reduction  of  the  aeration  period  from  six  to  four 
hours. 


The  effluents  obtained  throughout  this  series  of  ex- 
periments were  extremely  well  clarified  and  in  general 
were  superior  to  those  yielded  by  the  best  type  of  bacterial 
filters. 

The  outstanding  feature  of  these  results  is  the  fact  that 
by  employing  diffused  air  the  necessity  for  intermediate 
aeration  and  consequent  manipulation  of  sludge  was 
entirely  removed  and  at  the  same  time  much  better 
effluents  were  obtained  than  those  yielded  by  plain  pipe 
aeration   when   working   with   a   similar  aeration  period. 

The  effluents  obtained  in  the  earlier  laboratory  experi- 
ments, when  working  with  a  six  hours  plain  pipe  aeration 
period,  were  liable  to  absorb  an  undue  proportion  of  dis- 
solved oxygen,  as  compared  with  that  absorbed  from  acid 
permanganate  of  potash.  It  is  therefore  highly  satisfactory 
to  note  that  in  the  series  of  outdoor  experiments  under 
observation,  the  dissolved  oxygen  absorption  of  the 
effluents  was  remarkably  low.  This  low  dissolved  oxygen 
absorption  being  coincident  with  a  very  low  free  ammonia 
content,  appears  to  support  the  theory  previously 
advanced,  that  the  stage  to  which  nitrification  has  pro- 
ceeded is  not  without  influence  on  the  amount  of  dissolved 
oxygen  absorbed. 

General  remarks.  The  earlier  experiments  showed  that 
the  question  of  temperature  influenced  the  oxidation  pro- 
cess. The  above  results  were  obtained  during  the  summer 
with  entirely  favourable  temperatures.  It  is  scarcely 
to  be  expected  that  such  a  high  rate  of  nitrification  would 
be  maintained  throughout  the  winter  months  without 
the  necessity  arising  of  increasing  the  temperature  of 
the  sewage  a  few  degrees,  by  the  use  of  warm  air  or  by 
other  means. 

During  the  earlier  experiments  it  was  occasionally 
necessary  to  increase  slightly  the  alkalinity  of  the  sewage 
dealt  with,  in  order  that  nitrification  should  proceed 
without  hindrance.  Throughout  the  present  out-door 
experiments,  when  working  with  20  to  25%  by  volume  of 
activated  sludge  no  difficulty  has  arisen  in  this  respect. 
The  alkalinity  or  basicity  of  the  sewage  and  sludge  has 
always  been  sufficient  to  allow  complete  nitrification. 

The  opinion  expressed  on  a  previous  occasion  in  regard 
to  the  possible  retarding  effect  of  abnormal  quantities  of 
bacterially  inhibitory  trade  effluents,  such  as  may  be 
present,  from  time  to"  time,  in  Manchester  sewage,  has  been 
confirmed  by  wider  experience  in  regard  to  the  working  of 
this  oxidation  process.  As  an  example  of  this  action,  it 
may  be  mentioned  that  on  September  6th  a  sample  of 
sewage  was  dealt  with,  the.  4  hours  oxygen  absorption  of 
which  was  as  high  as  38-4  parts  per  100.000,  as  compared 
with  the  usual  average  of  from  8  to  13  parts  per  100,000. 
This  high  oxygen  absorption  figure  was  caused  by  an 
undue  proportion  of  tar  compounds. 

The  effect  of  four  hours  aeration  of  this  sewage  in  contact 
with  the  usual  proportion  of  activated  sludge  was  to 
produce  an  effluent  whose  oxygen  absorption  was  3-1 
parts  per  100,000,  showing  a  purification  of  92%  on  the 
original  sewage.  As  might  be  expected,  however,  this 
abnormal  sample  of  sewage  exerted  subsequently  a 
deleterious  effect  on  the  activity  of  the  sludge,  more  par- 
ticularly in  regard  to  the  nitrification  change.  By  in- 
creasing the  aeration  period  to  six  hours  over  a  period 
of  a  week,  the  sludge  practically  regained  its  original 
activity.  In  another  instance  more  difficulty  was  ex- 
perienced in  re-establishing  active  nitrification. 

Experience  with  this  method  of  sewage  purification  has 
clearly  indicated  the  necessity  for  adequate  scientific 
control  in  order  that  the  oxidation  process  may  be  main- 
tained at  its  highest  efficiency.  The  complete  success 
of  the  process  is  dependent  upon  the  maintenance  of  the 
activity  of  the  nitrifying  organisms,  which,  unless 
thoroughly  established,  are  very  susceptible  to  adverse 
conditions. 

The   difficulties   previously   mentioned   concerning   the 
maintenance   of   the   activity   of   the   sludge   should   not 
arise    when    dealing   with    domestic   sewage,    but    where    j 
Manchester  sewage  or  a  strong  trade  sewage  of  similar    ! 


character  is  concerned,  it  is  obvious  that  careful  attention 
will  have  to  be  paid  to  the  varying  nature  of  the  sewage 
treated,  with  special  reference  to  the  presence  of  abnormal 
quantities  of  inhibitory  trade  effluents. 

On  the  average,  the  amount  of  air  used  in  the  cask 
experiments  described  previously,  has  not  exceeded 
15  cubic  feet  of  free  air  per  square  foot  of  tank  area  per 
hour.  Special  attention  is  being  devoted  to  the  question 
of  the  minimum  air  supply  essential  to  the  proper  working 
of  the  oxidation  process. 

The  important  question  of  accelerating  the  rate  of 
initial  accumularion  of  activated  sludge  is  also  being 
closely  investigated.  Slurry  obtained  from  percolating 
filters  has  been  found  useful  in  this  respect.  Experiments 
are  also  in  progress  to  determine  the  most  economical 
proportion  of  sludge  to  be  employed. 

The  outdoor  experiments  described  in  this  communica- 
tion, are  at  present  being  translated  on  to  the  working 
scale  by  the  use  of  a  tank  of  20,000  gallons  capacity, 
on  the  basis  of  the  cask  experiments,  it  should  eventually 
be  possible  to  deal  with  60,000  gallons  of  sewage  per  day 
in  this  tank,  the  area  of  which  is  400  square  feet. 

For  the  present  the  authors  do  not  propose  to  refer  to 
the  question  of  cost  other  than  to  say  that  the  results 
which  have  been  described  shew  such  a  marked  advance 
on  those  hitherto  obtained,  as  to  add  great  force  to  the 
remarks  made  in  the  previous  paper,  in  regard  to  the 
practical  application  of  this  method  of  sewage  purification. 

In  conclusion,  the  authors  have  again  to  express  their 
sincere  thanks  to  Dr.  Fowler  for  his  continued  interest 
in  this  research,  and  they  wish  to  place  on  record  their 
appreciation  of  his  invaluable  enthusiasm  in  regard  to 
the  progress  of  the  experimental  work. 

The  authors'  thanks  are  also  due  to  the  Worshipful 
Company  of  Grocers  for  facilitating  the  progress  of  this 
research,  by  the  election  of  one  of  them  to  a  Research 
Scholarship. 

They  are  indebted  to  the  Rivers  Committee  of  the 
Manchester  Corporation,  for  permission  to  publish  these 
further  results  of  their  investigations,  which  have  been 
carried  out  at  the  Corporation  Sewage  Works,  Davyhulme. 


THE  PURIFICATION  OF  SALFORD  SEWAGE  ALONG 
THE    LINES    OF   THE   MANCHESTER 
EXPERIMENTS. 

BY  S.    E.    MELLIXG,   F.I.C. 

Prior  to  .the  reading  of  the  paper  on  the  oxidation  of 
sewage  without  the  aid  of  filters  by  Ardern  and  Lockett 
(see  this  J.,  1914,  33,  523),  I  had,  through  the  courtesy  of 
Dr.  Fowler,  seen  certain  work  carried  out  at  Davyhulme 
upon  raw  sewage  with  activated  sewage-sludge,  under 
laborator}'  conditions. 

At  that  time,  these  gentlemen,  having  already  built 
up  a  reserve  of  the  activated  sludge  to  establish  finally 
the  principles  of  its  action  upon  sewage  under  aerobic 
conditions — details  of  which  were  embodied  in  their 
paper  and  have  been  subsequently  elaborated — were 
considering  ways  and  means  of  translating  the  experiments 
on  to  a  much  larger  scale. 

As  an  official  closely  concerned  with  the  problem  of 
sewage  disposal  in  the  neighbouring  Borough  of  Salford, 
it  appeared  to  me  very  desirable  to  make  some  out-of-doors 
investigation  along  similar  lines,  particularly  since  we 
were  fortunately  situated  in  regard  to  the  requisite  air 
supply  for  extensive  experiments. 

Whatever  measure  of  success  has  been  met  with  in  so 
far  as  clarification  and  purification  are  concerned,  it  must 
be  made  very  clear  at  the  outset  that  the  all-important 
question  of  cost  has  not  yet  been  shown.  The  results 
which  have  so  far  been  obtained  are  such  as  to  warrant 
an  extension  of  the  work,  and  we  look  forward  with 
confidence  to  the  time  when  this  method  shall  reveal 
itself  as  altogether  rational  for  the  treatment  of  sewage. 

A  few  words  are  necessary  here  in  explanation  of  the 
plant  which  the  Rivers  Committee  of  the  Salford 
Corporation  placed  at  the  disposal  of  Mr.  W.  H.  Duckworth, 
the  Manager  of  the  works,  aad  myself  for  the  work. 

The  method  of  treatment  at  Salford  is  chemical  pre- 
cipitation of  the  screened  sewage  (lime  and  iron  salts) 
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ami  sedimentation  followed  l>y  filtration,  Interposed 
between  the  preoipitation-tanks  and  percolating  tutors, 
is  a  system  of  Bo-oallod  "roughing"  filters,  which  wero 
Introduoed  by  the  late  Mr.  Joseph  Corbott,  Borough 
Engineer,  somo  Boven  years  ago.  These  roughcrs  (six  in 
Dumber)  form  two  of  the  original  twelve  precipitation- 
tank  -.  and  cover  an  urea  of  about  2000  square  yards. 
The}  contain  2  ft.  Gin.  of  fine  gravel,  and  their  function 
b  to  intercept  solids  in  the  tank  i-lll ti.-nt .  and  mi  minimise 
the  tondenoy  to  choke  the  percolating  filters.  I  >n i  im_' 
normal  working,  mechanical  cleansing  of  the  gravel- 
media  by  moans  of  air,  covers  a  period  of  about  Is  out  of 
tin-  24  hours.  Below  the  media  the  air  pipes  are  arranged 
nrosswiso ;  the  air-outlets  or  jets  are  Jin.  diameter, 
am)  placed  sins,  apart  on  the  top  and  sides  of  the  pipe; 
to  eaeli  filter  there  are  about  15,000  jets.  A  roughing 
filter  is  sub-divided  into  :t  sections,  separated  l>.\  dwarf 
wall-  4  ft.  t>  ins.  high  a  full  section  to  within  an  inch  or 
two  of  the  wall-coping  holding  roughly  -'.">. (KMl  gallons. 


Half  of  one  of  the  above  sections  ol  ■  roughing  Alter, 

with  a  capaoitj  of  l-'.oon  call  , ed,  and  thi 

Boor  so  prepared  as  to  obviate  anj  appreciable  lettling 
out  of  the  sludge  during  eithei  the  blowing  01  the  quieeoi  nl 
pei  io<  I 

itn  June  Kith  the  firs)  ohargc  oi  crude  sewage  w$ 
introduced  and  air  forced  through  at  ■  pre  ore  •■(  about 
21b.  The  procedure  at  fit  t  decided  upon,  »as  t, 
continue  aeration  until  such  tune  as  a  diminution  in 
reducing  power,  along  wit ti  sensible  nitrification,  wen 
observed,  followed  bj  settling  for  ■  sufficient  period  and 
oareful    decantation.     At    a    later    date,    matters    w.  n 

aooeli  rated   bj   I  he  addif  ion  ol   te  of 

11)  grains  per  gallon  (i.e.,  on  four  occasions  only);  and 
also   of   washings    from    sluir\    (free    from  tritoJ 

matter)  which  had  been  removed  from  the  filtered  effluent 
carrier. 

The  analytical  results  are  embodied  in  the  following 
tables  : — 


Table  1  (a). 
Experiment  commenced,  June  16ft,   1014.     Wo  ehtmicoh   added.     Analysis   of  effluent   on   shaken   temple. 

Temperature  arrraged  L'lKV  ('. 

All  results  expressed  in  parts  per    100, 


Raw 
sewase. 


1   day. 


Aeration  (or  : 


2  days.        3  days. 


4  days.    ,     5  days. 


a  days, 


Chlorine    in  chlorides 
•Nitrates         .  w 

Hltrltes      ins  N 

■Yes  and  saline  NH,  (as  NH,) 
Albuminoid  ammonia  (as  NH,} 
Oxygen  absorbed,  in  4  hours  .  . 
Alkalinity  (as  CaCo3)     


25-7 

009 

2-28 
0-63 
11-34 
335 


236 

n-2i 

148 
0-51 

4  06 

270 


23-6 

0-21 

1-30 
0-50 
3-4 

28  7 


23-6 

019 

1-43 
0-SO 

:!■  1 1 
26-3 


Sterilised  with  Hg-Cl, 
ll  17  0  is 


1  71 
ii  :tl 
2-43 


1-85 

0  J] 
2-6 

26-7 


23  1 
017 
171 
0-31 
243 


Table  1  (b). 
Experiment  commenced.  June  23rd.  1914.     Xo  chemical*  added.     Temperature  averaged,  20-2°  C. 


Raw 

sewase. 

Aeration 

for:— 

1   day. 

2  days. 

3  days. 

4   days. 

:.  days. 

6  days. 

240 

010 

1-86 
0-46 
5-57 
250 

23-6 

0-19 

1-28 
0-34 
2-51 

23-6 

017 

1-14 
n  26 
1-91 

22- 1 

23-6 

017 

1-28 
0-26 
1-70 
21-4 

Sterilised  with  HuCl. 

23-6 

Nitrates     1        „ 

019 

1  43 
0-26 
137 

22- 1 

014 

1-57 
0-34 
1-51 
21-6 

014 

1  43 

0-24 

1-56 

220 

Table  1  (c). 

This    experiment   proceeded  for   a  further   i    days   during    which    very    slight 

Copperas  added.     Temperature.  20-53  C. 
All  results  expressed  in  parts  per  100,000. 


and   out    changes   votre   ob< 


Raw 

sewage. 

Aeration 

for:— 

1  day. 

2  days. 

3  days. 

4  days. 

5  days. 

6  .lis-. 

250 

015 

2-28 
0-51 

743 

21  4 

250 

018 

1-71 
11-43 
3  17 
250 

250 

014 

1  93 
031 
1-74 
22- 1 

24-7 
018 

1-71 

ii -J.; 
1-90 

230 

Hgcia 

ii  ii 

1-57 
0-23 

22  6 

KgCIS 

0  12 

1-86 
0-26 
161 

2! 

250 

Nitrates     1  „  „ 

016 

TW  and  saline  NH,  (as  XH,)  

1-87 

0  EH 

Alkalinity  (as  CaC03)                   

2  21 

22-8 

Laboratory  experiments  upon  Salford  sewage,  involving 
the  gradual  building  up  of  sludge  of  such  a  degree  of 
activity  as  to  bring  about,  in  from  two  to  three  hours, 
upwards  of  85%  purification,  together  with  a  clarified 
and  stable  effluent,  are  not  quoted  here.  Whilst  fully 
substantiating  parallel  records  at  Davyhulmc  they  are 
of  secondary  importance  when  compared  with  the 
subsequent  trials  on  the  larger  scale  at  Salford. 


The  results  fluctuate  from  day  to  day  sometimes 
unaccountably,  but  it  would  appear  that  the  maximum 
effect — if  any  virtue  can  be  attached  to  it — is  brought 
about  in  approximately  48  hours.  Whilst  a  very  material 
reduction  in  oxidisable  matters  and  also  some  clarification 
is  seen,  it  would  appear  that  the  cause  is  more  physical 
than  biochemical. 

As  shown  in  Table  1  (d),  the  period  of  blowing  was  now 


1 126 


MELLIXO— THE  PURIFICATION  OF  SALFORD  SEWAGE. 


[De.\  15,  1914. 


Table  1  (d). 
Remarks.     Copperas  uas  added  to  each  charge  of  seicage.     Temperature  averaged  19-5°  C. 
All  results  expressed  in  parts  per  100,000. 


Raw 
sewage. 

Aeration  : 

Aeration  : 
Raw 

Raw 

sewage. 

Aeration : 

1   day. 

2  days. 

sewage. 

1   day. 

2  days. 

1   day. 

■2  days. 

Nitrates   I      j,     

250 

009 

2-36 
0-51 
6-41 
250 

250 
009 

1-80 

0-24 
1-86 
23-6 

24-7 

007 

V14 
0-20 
1-40 
24-3 

180                171 

005      !         013 

207              1-57 
0-57               0-34 
8-60               3-20 
240               260 

17-4 

0-12 

1-93 
0-31 
2-71 
250 

29-6 
006 

2-57 

n-46 

614 
24-3 

29-3              29-0 
013              012 

Nitrites     |" 

Free  and  saline  XH,  (as  NIT,) 
Albuminoid  ammonia  (as  NH  ,) 
Oxygen  absorbed  in  4  hours 
Alkalinity  as  I'aCO,     

2-21 
(1-34 
2-80 
23-3 

2-28- 
0-37 
1-54 
240 

cut  down,  and  the  results  are  perhaps  typical  of  what 
one  might  expect,  in  spite  of  any  precipitation  induced 
by  the  copperas  added,  since  the  amount  of  sludge  at  this 
stage  is  exceedingly  small  and  its  activity  problematical. 

Our  next  more  was  to  accelerate  the  accumulation  of 
sludge  and  to  oxidise  it  as  thoroughly  as  possible.  Accord- 
ingly, on  July  20th  and  21st,  the  slurry  washings  from 
the  filtered-effluent  carrier  above  referred  to,  were  added 
to  the  already-existing  sludge,  and  blown,  without  a 
charge  of  sewage.  The  depths  of  washings,  etc.,  was 
14  ins.  The  blowing  continued  with  little  cessation  until 
August  13th,  by  which  time  the  physical  character  of  the 
sludge  had  undergone  certain  changes,  but  most  marked 
in  regard  to  its  flocculent  condition. 

On  August  14th,  fillings  with  crude  sewage  were  recom- 
menced and  included  in  Table  2  are  two  series  of  interesting 
analyses  : — 


With  the  subsequent  filling  on  August  21st,  a  not 
altogether  unexpected  difficulty  was  experienced. 
Occasionally  Salford  sewage  is  liable  to  contain  highlv- 
oxidisable  effluents  of  an  objectionable  type — coal-tar 
oils,  phenoloid  bodies,  and  so  forth. 

It  was  almost  too  much  to  expect  the  sludge,  which 
was  showing  signs  of  marked  activity,  would  survive 
intimate  contact  with  sewage  of  the  type  shown  in 
Table  2  (b),  but,  although  oxidation  was  quite  incomplete 
in  one  day,  the  fact  that  nitrification  was  proceeding, 
in  a  very  few  hours,  was  highly  satisfactory.  Some 
inhibitory  effect,  particularly  upon  the  nitrifying  organisms 
present,  was  suggested  by  the  result  of  the  next  few  days, 
which  were  not  so  good. 

From  the  28th  August  to  6th  September,  a  period  is 
covered  in  which  the  blowing  varied  accordingly  to 
circumstances  :    in   one   case   it   continued  for  55  hours. 


Table  2  (a)  axd  (b). 
Temperature  averaged  19°  C. 
(A) 


(B) 


^ 

.. 

' 

V 

Raw 
sewage. 

Aeration  for  : 

Raw. 

Aeration  for  : 

1  day. 

3  days. 

4  days. 

5  days. 

sewage. 

6  hours. 

1    day. 

Nitrates    |       N 

Nitrites     i  a"  " 

Free  and  saline  XH,  (as  SH,)    .. 
Albuminoid  ammonia  (as  NH,). . 
Oxyeen  absorbed  in  4  hours  .... 
Alkalinity  as  CaCO, 

21-4 

Nil 

2-57 
0-63 
7-83 

~ 

21-4 

112 

1-28 
0-23 

1-50 

21-0 
2-34 

0-30 
0-20 
20 

21-4 

2-57 

006 
0-20 
2-19 

220 

2-80 

005 
018 
1-96 

23-3 

Nil 

2-36 
0-57 
35-3 

27-1 

23-6 

0-70 

1-36 
0-28 
15-7 
236 

23-6 

103 

1  07 
112- 
676 
21-4 

Table  3. 
Averages  of  35  fillings. 


Raw 
sewage. 

Aeration  for  : 

1  hr. 

2hrs. 

3hrs. 

12  hrs. 

Chlorine  in  chlorides     

Nitrates   1        v 

18  1 
0098 

2-50 

0-49 
7-71 
17-8 

191 
0-60 

0-81 

0-21 
1-83 
15-7 

19-3 

10 

0-33 

016 
1-53 
13-7 

19-8 
1-20 

013 

013 
1-50 
10-6 

191 
1-85 

Free    and    saline    NH,    (as 
\Hi)         

Nil 

Albuminoid    ammonia    (as 
NH,)           

011 

Oxygen  absorbed  in  4  hours 
Alkalinity  as  CaCO,      

103 
8-3 

Table  2  (a). — In  24  hours  there  is  50%  reduction  in 
'*  free  and  saline  "  ammonia,  80°o  purification  based  upon 
the  4  hours  oxygen-absorption  test,  and  active  nitrifica- 
tion is  in  evidence.  At  the  end  of  the  third  day,  there 
was  very  good  clarification  and  the  ureal  ammonia  is 
now  reduced  88%,  accompanying  increased  "  nitrites  and 
nitrates."  By  the  fifth  day,  nitrification  was  practically 
complete,  and  the  experiment  was  not  carried  further. 
The  effluent  gave  a  satisfactory  result  upon  incubation 
at  36°  C.  for  five  davs. 


but  a  full  day  was  allowed  as  the  minimum.  Intermediate 
samples,  however,  were  taken  to  trace  the  reactions 
proceeding,  and  without  multiplying  figures  it  may 
briefly  be  stated  that  the  most  drastic  change  had  taken 
place  by  the  end  of  the  sixth  hour.  Reduction  in  "  Free 
and  saline "  ammonia  and  "  Albuminoid "  ammonia 
in  no  case  was  less  than  50%,  and  nitrification  was  well 
established.  As  regards  clarification,  comparison  of  the 
filtered  sample  with  filtered  tank  effluent  was  consistently 
to  the  advantage  of  the  former. 

In  the  next  stage  (September  8th  to  October  16th 
exclusive)  the  effluent  is  sampled  at  more  frequent  periods, 
i.e.,  after  1,  2,  3  and  12  hours.  The  average  for  35  fillings 
is  given  in  Table  3. 

The  purification  is  shown  to  be  progressive  as  the  sludge 
is  gradually  accumulating.  When  on  the  16th  October 
we  were  working  with  perhaps  20%  by  volume  of  the 
sludge,  in  two  hours  there  was  a  purification  of  91 0o 
based  on  the  oxygen -absorption  figure,  and  the  "  fret- 
and  saline  "  ammonia  had  been  reduced  from  2-64  parts 
to  0028  part  per  100,000,  with  "  nitrous  and  nitric 
nitrogen,"  1-17  parts  per  100,000.  Beyond  the  third 
hour  aeration  gradually  removes  all  the  urea!  ammonia, 
but  clarification  is  not  so  good  at  the  end  of  the  twelfth 
hour  than  was  noted  at  intermediate  stages.  As  there 
is    obviously    no    further    supply    of    ammonia    to    be- 
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c  nverted,  increase  in  nitrilication,  us  shown,  probably 
proceeds  at  the  expense  of  the  activated  material,  and, 
as  suggested  by  Messrs.  Ardern  and  Locket t,  lliis  might 
mil  fur  tho  incrcasod  turhiditj  observed  due  to 
fermentation  of  nitrogenous  matter  in  the  sludge. 

Wat  rially  reducing  tho  full  period  of  blowing  to  three 

hours,  wo  now  arrive  at  the  latest    itagc  of  these  trials, 

tho  results  both  as  to  cln  ind   purification 

jo  remarkable  thai    I   venture  to  give  another  table 

ble  i),  showing  analyses  up  to  tho  30th  nit.     Ha 

regard  to  tho  exigencies  of  the  occasion  wo  worked  on 

iber  18th  at  the  rate  of  from  :i  to  I  charges  per  diom, 

and  arc  still  proceeding  along  theso  lines.     On  tho  23rd 

ult.  wo  had  moro  than  sufficient  activated  Bludgo  fur  our 

purpose,  so  that  an  additional  section  of  approximately 

22,000  gallons  capacity  was  inoculated   with    about    ono 

quarter  of  the  volume  of  the  well  settled  activated  sludge 

,  the  tirst  section      This  extension  of  tho  work  is  giving 

very     promising     results.     The     characteristic     physical 

property    of   the   activated   sludge   has    been   referred    to. 

Its   average   composition   is  shown   in   Table   5,  and  for 

comparison  an  analysis  of  ordinary  "  tank"  sludge,  as  sent 

to  see,   is  included. 

There  are  many  interesting  points  brought  about  by  this 
Investigation,  but  the  main  fact  is  established  that  it  is 
sible  to  clarify  and  purify  crude  sewage  in  bulk  in 
.')  hours,  under  the  above-demonstrated  conditions:  in 
effect  to  produce  an  effluent  that  will  more  than  satisfy 
any  local  it  international  standard. 

In  conclusion  I  have  to  acknowledge  the  generous 
advice  given  by  Dr.  Fowler,  to  whom  I  have  referred 
.  many  doubtful  points  on  the  subject.  To  my  assistant 
at  the  sewage  works.  Mr.  Norman  Lovett.  I  am  also 
indebted  for  the  laborious  care  he  has  exercised  throughout 
the  period  of  these  tests,  and  finally  to  Mr.  Duckworth, 
the  manager  of  the  works,  special  thanks  are  due  for 
his  valuable  cooperation  and  the  painstaking  control  of 
the  working  conditions  involved. 


of  the  onir- 
ics of  tho  Bradl  not  nurtc  to 
eoncontratcd.     Hi                     Bludgo    n  hi    Into 
condition  by  aeration,  and  tho  quant 

•  .f  tho  bit .    ■ 
the  ton  water  and  addii  Bj  this  n 

nine    days    wore    reqnin  d    for    il 

■.■in  ,.  d.     In  this 
way  alter  IS  hours  tho  fn  c  and  the  saline  amnion 

oompleti  Ij  i.  i n  d  ;  at  tho  pn  sent  timi  the    an  t  results 

Were  being  obtained  in  something  liki  threi   to  four  hours, 
which    indii  ated    i  hat     the    slud  more 

thorough!)  activated.     The  dry  sludge  contained  organic 
matter  i:i  99%,  mini  i  al  mat  tor  66  01,  i  | 

.aline,  '052  ;  total  nitrogen  4-59.  ph  74,  iron  9-67 

Tho  figure  for  mineral  matters  waa  accounted  for  by  the 
fact  that  for  some  three  weeks  the  crude  sewage  used  Hi- 
taken  direct  from  the  outfall  sewer  withe  ■  merit, 
Of  course  it  was  advisable  to  give  the  sewage  as  effective 
detritus  tank  treatment  as  possible,  but  still  th<  results 
were  interesting.  Money  expended  In  tho  pas!  on  the 
construction  of  filters  would  not  bo  money  wasted,  as  tho 
experiment  showed  the  percentage  purification  was  most 
rapid  in  the  initial  stages;  therefore  it  would  mi 
balily  ho  found  cheaper  to  us.,  aeration  methods  as  a  pre- 
liminary process  rather  than  an  end  in  itself.  In  practice 
it  would  lie  found  that  further  aeration  of  the  slud 
necessary  to  keep  Up  its  high  potential  energy,  It  would 
also  be  noticed  that  the  iron  figure  of  0  07  Mas  high. 
The  iron  had  possibly  acted  as  a  catalyst  in  bringing 
down  the  colloidal  matter,  and  if  SO  it  might  be  found 
advisable  to  add  iron  when:  it  was  not  present  in  the  crude 
sewage. 

At  the  present  time  Wakefield  sewage  was  costing  about 
17/-  per  million  gallons  for  treatment  with  lime.  He 
could  not  at  present  see  why  the  application  of  air  should 
cost  more  than  about  10/-  per  million  gallons. 


Table  4. 


Parts  per  100,000. 


Best  result. 


Worst  - 


result. 


Raw 
settled. 


3  hours 

shaken. 


Raw 
settled. 


:{  hours 
shaken. 


Raw 
setth  A. 


3  hours 
shaken. 


Chlorine  in  chlorides    

Nitrites 
Nitrites     i 

Pree  and  saline  XII,     

albuminoid  ammonia  (as  XH3)    

Dwitrii  absorbed  in  4  hours     

Alkalinity  (as  CaCO.)      

Dissolved  oxygen  in  a  days  at  18°  C. 


17-1 

007 

2-86 
061 
790 
146 


177 
1-41 

mi 

014 
0-54 
86 
0-24 


220 

0-12 

30 
0-60 
7-18 
17-3 


220 

1-41 

DOS 
0-13 
1-87 

in  7 
0-59 


19-3 

il  Hi 
2-86 

7  11 
16-3 


19-3 
1  11 
001 

n  l:i 

8-8 
0-tf 


%  Purification. 

77 

— 

78 
81 

— 

76 

93 

90 

1 

Table  5. 
Analysis  of  sludge. 


*'  Activated." 


"  Tank." 


Water. 

946% 

880% 

Analysis  on  dry  sample : — 

45-5°„ 

68-8% 

54-5 

:u-2 

Phosphoric  acid  (P,Oi) 

2  1 

11 

3-75 

1-87 

1-20 

1  Unsaponiflable  matter 

2-20 

2-93 

500 

Discrssiox. 

Mr.  .1.  P.  Wakeford  (City  Engineer  of  Wakefield)  said 
he  had  tested  the  process  with  the  sewage  at  Wakefield, 
which  was  composed  of  various  trade  effluents,  notably 


Mr.  DrrKWORTH  said  that  the  quantity  of  sewape 
purified  at  the  present  time  at  the  Salfnrd  works  by  the 
activated  sludge  method  was  about  80.000  gallons  per  day, 
with  three  fillings  in  21  hours,  on  the  fill-and  draw  System, 
with  three-quarters  of  an  hour  to  fill,  three  hours  blowing, 
two  hours  settlement,  and  one  hour  to  run  off.  A  sample 
taken  after  blowing  one  hoar  was  allowed  to  settle  and  was 
quite  clear.  The  experiment  appeared  to  be  worthy  of 
very  full  investigation  on  a  large  scale.  It  was  intended 
in  Satfi  rd  to  put  a  12,000  gallon  tank  on  a  continuous  flow. 
One  difficulty  had  already  shown  itself,  namely,  the 
Stopping  up  to  some  extent  of  the  holes  in  the  ■ 
pipes 

Councillor  Hathbb  said  that  the  experiment  conducted 
at  Salford  had  been  very  encouraging.  It  was  hoped  that 
in  a  very  short  time  there  would  lie  such  a  number  of 
filters  in  operation  as  would  enable  experiments  to  be 
conducted  on  a  very  large  scale. 
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Mr.  Welch  approached  the  question  from  the  point  of 
view  of  the  engineer,  who  was  perhaps  not  so  optimistic 
about  it  as  the  chemist.  The  effluents  produced  and  the 
manner  in  which  clarification  was  obtained  within  such  a 
short  time  were  noteworthy.  The  great  difficulty  in 
6ewage  treatment  was  that  as  a  rule  it  was  impossible  to 
obtain  sufficient  clarification.  Tank  effluent  frequently 
contained  a  large  amount  of  solid  matter,  and  engineers 
had  been  compelled  to  add  ono  series  of  filters  after 
another.  That  solid  matter  appeared  to  a  very  large 
extent  to  be  absent  from  the  samples  of  effluent  that  Mr. 
Ardern  had  previously  exhibited.  Another  remarkable 
point  was  that  the  sludge  samples  did  not  possess  anything 
like  the  greasy,  fatty  appearance  that  was  customary. 
He  was  surprised,  upon  an  inspection  of  Mr.  Melling's 
analysis  of  sewage  sludge,  to  find  that  the  fatty  acids  were 
2-93  for  activated  sludge  as  against  50  for  tank  sludge, 
and  the  unsaponifiable  matter  1-87  against  2-20.  The 
sludge  seemed  very  granular.  He  would  have  thought 
that°there  would  have  been  less  fat  than  appeared  to  be 
shown  on  the  tables.  From  the  original  paper  in  April  he 
gathered  that  the  air  pressure  was  used  partly  to  blow 
the  activated  granular  sludge  so  that  it  came  into  close 
contact  with  the  whole  of  the  sludge,  and  that  it  was  this 
intimate  contact  between  sludge  and  sewage  that  was 
responsible,  to  a  certain  extent  at  least,  for  the  success  of 
the  purification.  If  that  were  so  that  might  occur  in  the 
case  of  perforated  pipes  ;  but  in  the  ease  of  diffused  air 
he  would  have  thought  the  effect  was  somewhat  modified. 
It  might  be  possible  to  reduce  that  cost  of  the  process  by 
aerating  for  one  hour  to  get  about  90%  of  purification,  and 
get  a  further  purification  by  precipitation  or  filtration. 
Although  the  aeration  process  necessitated  a  certain 
amount  of  working  expenses,  it  could  certainly  be  balanced 
by  an  enormous  reduction  in  the  first  cost  as  Mr.  Ardern 
suggested,  and  his  experience  was  borne  out  by  later 
speakers,  that  tank  accommodation  for  one  quarter  of  the 
daliy  flow  would  be  sufficient  to  give  a  satisfactory  effluent 
without  further  treatment.  That  suggestion  appeared 
incredible.  He  suggested  that  it  might  be  desirable  to 
compare  summer  treatment  and  winter  treatment  by 
using  tanks  surrounded  and  covered  with  non-conducting 

Dr.  G.  J.  Fowler  said  the  achievement  of  Mr.  Melling  in 
dealing  with  80,000  gallons  of  sewage  per  day,  with  a 
purification  of  something  like  90%,  was  worthy  of  great 
praise.  An  arrangement  had  been  made  by  the  Man- 
chester Corporation  to  deal  with  the  sewage  of  the  Stock- 
port authority,  or  a  population  of  100,000  at  the  Davy- 
hulme  works.  In  the  ordinary  way  this  would  seem  a 
rather  large  undertaking,  but  if  Mr.  Ardern' s  results  could 
be  substantiated  on  a  large  scale,  and  the  experience  of 
Salford  showed  that  they  could,  the  whole  of  the  sewage 
of  Stockport  could  be  dealt  with  in  a  single  tank  at  Davy- 
hulme.  and  with  a  considerably  better  result  than  was 
being  obtained  at  the  present  time  with  full  double- 
contact,  and  moreover  with  the  production  of  a  sludge 
which  contained  three  or  four  times  as  much  nitrogen  as 
ordinary  sludge.  The  resulting  sludge  could  be  dried 
almost  instantaneously  and  in  appearance  was  almost 
like  sand.  It  contained  a  large  proportion  of  phosphates. 
He  quoted  a  paragraph  from  a  paper  sent  to  the  Inter- 
national Congress  at  Washington  several  years  ago. 

"'  The  scientific  solution  of  the  sewage  problem  will  not 
be  attained  until  the  following  results  can  be  guaranteed 
for  any  given  case  : — 

'•  (1)  An  effluent  which  will  not  deteriorate  the  stream 
into  which  it  flows. 

"  (2)  No  nuisance  in  the  course  of  sludge  disposal. 

""  (3)  No  nuisance  from  Bmell  or  from  flies  in  connection 
with  filter  beds. 

"'  (4)  An  expenditure  strictly  proportionate  to  the 
sanitary  and  esthetic  results  achieved." 

Apparently  all  four  conditions  were  now  capable  of 
fulfilment.  It  was  quite  obvious  that  the  expenditure 
could  not  be  excessive  in  making  provision  for  the  blowing 
of  a  quarter  of  a  cubic  foot  of  air  per  minute  per  square 
foot  of  water  surface  for  a  period  of  three  or  four  hours, 
because  in  the  one  process  the  whole  thing  was  complete  ; 
sludge  treatment,  purification  and  everything  else,  with 


the  exception  of  course  of  simple  manipulation.  The 
process  described  in  the  papers  was  the  only  process 
existing  which  purified  sewage  thoroughly  from  beginning 
to  end  in  one  operation.  To  that  extent  it  really  con- 
stituted a  revolution  in  sewage  treatment.  Heretofore 
chemists  had  always  been  accustomed  to  think  of  the 
necessity  of  first  a  tank,  then  a  filter,  and  then  the  pro- 
duction of  some  intractable  material  known  as  sludge. 
The  new  process  put  an  end  to  these  conditions.  He  now 
felt  that  it  was  in  the  direction  indicated  by  the  papers 
that  the  final  solution  of  the  sewage  problem  was  to  be 
sought.  A  debt  of  gratitude  was  due  to  the  chemists  who 
had  undertaken  research  work  on  the  new  lines,  but  of 
course  the  development  of  an  idea  could  not  be  credited  to 
any  one  worker.  The  idea  which  started  these  particular 
researches  originated  really  at  the  Lawrence  experimental 
station  at  Boston,  Massachusetts.  He  was  interested  in 
Mr.  Wakeford's  statement  concerning  the  probable 
catalytic  effect  of  iron,  and  probably  "  M7  "  played  some 
part  in  the  process.  A  great  amount  of  research  work 
still  remained  to  be  done  on  the  bacteriological  and  physico- 
chemical  side  of  the  question,  but  the  further  investigation 
was  carried  the  easier  the  problem  appeared  to  be. 

Mr.  J.  H.  Lester  was  struck  by  the  extreme  simplicity 
of  the  processes.  There  were  many  iron  precipitation 
methods,  metallic  iron  had  been  used  in  the  Electrical " 
process,  and  iron  largely  accounted  for  the  purification 
taking  place  in  contact  beds,  but  probably  the  best  method 
of  distributing  iron  in  colloid  form  was  that  now  described, 
in  which  the  iron  was  distributed  throughout  the  sludge 
and  was  thoroughly  mixed  with  the  sewage. 

Dr.  J.  Grossmann  said  that  the  question  of  cost  was  the 
principal  factor.  Again,  if  air  was  blown  through  a  liquid 
there  was  bound  to  be  a  certain  amount  of  spray.  Would 
his  tend  to  the  creation  of  a  nuisance  in  the  case  of  sewage, 
and  was  it  possible  for  pathogenic  germs,  which  otherwise 
might  be  latent  or  stagnant,  being  blown  about  in  the 
atmosphere  ?  The  treatment  of  sewage  not  only  involved 
purification  but  also  highly  the  important  sludge  problem. 

The  present  process  was  understood  to  be  biological, 
though  he  was  not  aware  that  that  had  been  clearly  demon- 
strated. It  would  be  interesting  to  learn  definitely 
whether  it  was  or  was  not  a  purely  physical  process,  or  to 
a  great  extent  a  physical  process,  the  result  being  simply 
due  to  the  much  larger  surface  which  was  given  to  the 
sludge.  For  instance,  if  fifty  parts  of  sand,  kieselguhr,  or 
other  substance  were  mixed  with  one  part  of  sludge  and 
air  blown  through  it,  would  the  same  result  be  obtained  ! 
Mr.  Melling*s  figures  indicated  that  the  sludge  treated  was 
abnormal,  because  the  nitrogen  content  was  low  and  so 
was  the  grease  (sum  of  unsaponifiable  matter  and  fatty 
matter).  The  mineral  matter  was  reduced  by  blowing 
from  68-8  to  45-5%  :  the  only  conclusion  he  could  draw 
was  that  there  was  an  addition  in  bulk  of  50%  of  sludge 
as  the  result  of  the  process  by  blowing.  The  figure  of  7  - 
for  total  fats  in  a  sludge  was  extremely  low.  It  appeared 
to  him  that  altogether  a  much  larger  bulk  of  sludge  was 
formed,  and  he  would  like  to  learn  whether  exact  observa- 
tions had  been  made  on  the  point.  The  activated  sludge 
contained  94-6%  of  water  and  the  ordinary  tank  sludge 
88%  ;  this  in  addition  to  the  other  increase  in  bulk  shown 
by  the  decrease  of  the  mineral  matter  would  increase  the 
bulk  of  the  sludge  produced  by  this  method  considerably 
more  than  threefold.  And  in  dealing  with  the  sludge 
subsequently  more  than  twice  the  quantity  of  water  would 
have  to  be  removed  by  some  means  or  other.  Mr.  Ardern 
had  stated  that  a  great  deal  of  the  water  could  be  eliminated 
by  a  process  of  fine  sieving  so  far  as  laboratory  experiments 
went,  but  it  was  doubtful  whether  such  a  system  could  be 
applied  on  a  large  scale.  Sludge  containing  5%  of  fatty 
matter  was  unsuitable  for  agricultural  purposes,  so  that 
it  would  have  to  be  degreased  in  order  to  obtain  a  market- 
able product,  and  three  times  the  bulk  would  have  to  be 
dealt  with. 

Mr.  Ball  said  that  if  the  figure  for  nitrogen  could  be 
maintained  it  might  be  possible  to  make  a  profit  out  of  thi 
sludge. 

Mr.  W.  Thomson  inquired  whether  the  sludge  had  been 
examined  for  bacterial  life,  and  whether  there  was  an 
increased  quantity  in  the  activated  sludge.     The  greater 
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proportion  ,.f  minora!  mattor  oontainod  in  the  ordinal]  M 
compared  with  tho  activated  sludge  might  poaeiblj  be 
explained  by  the  mineral  matter  [ailing  to  the  bottom 
during  aeration.      The    phosphoric   ucid   in   the   activated 

(   twice  tho  quantity  of    that   in  the  ordinary 

sludge.     Was  it  possible  that  that  oould  havo  any  effeot 

■pan  tho  rapid  development  ol  bacterial  1 1 f < -  !     Assuming 

rio  acid   had  some  considerable  effeot   in    props 

gating    bacterial    organisms,  would    finol'     divided    bone 

l.  when  mixed  with  tho  sludge,  increase  the  purify 

in;  aotl d  the  sewage  :     In  sewage  mattor  there  wua 

o  certain  amount  of  protoxide  of  iron,  the  sewage 

matter  having  the  offeot  of  deoxidising  the  peroxide  of 

mm.      It   was  probable  thai   the  iron  oxide  present   in  the 

might    act  as  a  catalytic  agent  in  bringing  about 

the  more  rapid  oxidation  of  tho  organic  mattor. 

Mr.  l*i  i  i  i . : i . i : w  asked  whether  the  sludge  was  not 
sxtremely  liable  to  putrescence.  It  appeared  to  him,  from 
the  sample  he  had  seen,  that  after  partial  or  wholly  drj  ing 
it  was  extremely  liable  to  have  a  strong  odour.  In 
Glasgow,  for  the  ordinary  treatment  of  their  sewage  in 
the  East  End,  they  ran  the  sewage  on  to  the  old  sludge, 
and  in  half  an  hour  obtained  a  much  superior  effluent 
than  they  did  when  they  worked  the  process  continuously. 
II.  was  very  phased  to  find  that  tho  idea  which  was 
originally  stated,  that  the  air  was  only  to  be  used  for 
mixing  the  sewage,  had  been  dropped.  He  believed  the 
rationale  of  the  process  was  that  it  did  away  with  the 
altering  media  of  a  biological  filter,  and  the  ease  with 
which  the  sludge  or  the  humus  matter  coming  from  a 
sprinkler  filter  was  rendered  fit  for  activated  sludge 
appeared  to  demonstrate  that  that  was  practically  the 
basis  on  which  the  process  operated.  It  was  not  necessary 
to  have  an  oxygen  saturated  atmosphere  in  a  filter  ;  in 
fact,  the  result  was  rather  deleterious.  A  small  quantity 
of  OXVgen  was  necessary.  Probably  some  of  them  had 
read  Dr.  Angus  Smith's  works,  ami  they  would  remember 
his  statement  that  when  he  blew  air  through  sewage 
there  was  never  putrescence  :  the  sewage  effluent  had  to 
he  prevented  from  turning  all  the  oxygen  into  carbonic 
acid.  He  was  pleased  to  rind  it  had  been  shown  by  .Mr. 
Anhm's  paper  that  the  actual  presence  of  free  oxygen  | 
in  the  effluent  was  absolutely  necessary,  and  also  that 
it  was  requisite  to  pay  attention  to  the  method  of  dis- 
tributing it.  He  thought  the  views  of  some  of  the  gentle- 
men who  had  spoken  woidd  be  modified  if  they  saw  the 
samples  of  effluent  :  when  they  saw  how  compact  the 
sludge  settled,  how  gTanular  it  was  in  appearance,  and  the 
clearness  of  the  liquid  obtained  on  the  top.  There  was 
another  question  to  be  considered,  and  that  was  the  small 
amount  of  nitrogen  obtained  after  having  got  rid  of  the 
free  ammonia  and  the  nitrogen  in  the  effluent.  If  all  the 
nitrogens  were  added  together  there  was  very  much  less 
nitrogen  contained  in  the  effluent  than  there  was  in  the 
original  sewage.  For  instance,  a  biological  filter  might 
give  a  nitrogen  content  of  about  2A  grains  to  the  gallon  or 
!■">  on  the  average,  whereas  the  effluents  he  had  seen  had 
a  nitrate  content  of  about  0-2  to  0-5.  He  should  imagine 
if  activated  sludge  was  allowed  to  stand  nitrogen  gas 
would  be  given  off. 

Mr.  Ardekn,  in  reply,  said  they  were  naturally  very 
pleased  to  hear  of  the  success  of  the  aeration  experiments 

t  Wakefield.  He  had  rather  anticipated  that  with 
sewage  containing  a  high  proportion  of  soapy   matters. 

reliminarv  treatment  with  lime  would  have  been  required. 
In  the  light  of  the  experience  gained  at  Manchester,  he 
was  rather  of  opinion  that  it  would  be  more  economical 
to  carry  the  oxidation  process  to  complete  oxidation  in 
tanks  alone,  rather  than  to  reduce  the  aeration  period  and 
nitrify  the  resultant  effluent  on  filters  working  at  a  high 
rate.  \\  orking  in  the  latter  manner,  there  appeared  to  be 
''"iisiderable   difficulty   in    maintaining   complete   activity 

f  the  sludge,  as  this  was  dependent  on  the  stage  to  which 
nitrification  proceeded.  If,  therefore,  the  question  of 
intermediate  aeration  or  reactivation  of  the  sludge  had  to 
iiderod,  the  difference  between  the  cost  of  complete 
Purification  in  tanks  alone,  and  that  necessary  for  clarifica- 
tion or  partial  purification,  did  not  leave  much  margin  for 
nitration  charges.  With  regard  to  the  Wakefield  experi- 
ments it  could  not  be  assumed  that  the  high  percentage 


purification  obtained   with  on.,  hour's  a. ■ration  would   I,. 

maintained,  if  the  sludge  was  called  a ,  to  deal  with 

Buooessive  quantit  ii  ,  ,.,|  ,,i |,,„,, 

aeration  each.     In  regard  to  the  method  ol  aii  distribution 
a  oonl  rii  anoe  in  the  nature  of  ■  bo  ,i„.  toj 

in  Eai  e  ol   which   i 

pon.us  tile.     The  litted  undi  i 

through  the   porou     tile,     it    wa  ml   t  . 

obtain  a  oompler/  admixture  and  intimate  oontrai  I 
activated  sludge  with  tbi  sly  wa 

a  proportion  of  the  dodge  removi  d  from  the  b:  ; 
action,  but  the  deposit  of  sludge  o  mlting  from  imperii    I 
circulation,  was  liable  to  give  rise  to  secondary  onangi 
inimical  to  the  oxidation  process,     The  covering  oi  the 
tanks  as    ug  i  sti  d  by  Mr.  Welch  n  bul  the 

winter  temperature  of  mam  |uontly  t  •  >  I  below 

the  optimum  required  for.  the Bt  efficient  working  of  the 

process,  a  difficulty  which  oould  not  be  overcome 
method    designed  purely  from  the  point  of  view  of  the 
conservetion   of   tho   heat    of    the   original   sewage.        Tie- 
question  of  cost  had   received  serious  considi-nitio.i,   ami 
from  this  point  of  view  the  process  was  eminently  practi- 
cable.    The  actual  cost  would  depend  on  details  oonoem  i 
with  the  mechanical  application  of  air.  which  remained  to 
be  fully  doveloped.     There  was  much  to  learn  in  regard 
to  the  mechanism  of  the  reaction,  whilst  pinned  actions 
were  undoubtedly  involved,  the  purification  preo 
essentially  a  vital  one.     The  real   activity  of  the    n 1 1 > .  1  ■_• . 
was  considerably  influenced  by  the  si    ge  to  which  n 
tion    proceeded.     An    experiment    with    sterile    sludge 
quoted  in  the  previous  pa]  i  I  d  no  purification 

The  possibility  of  nuisance  or  danger  from  the  moist 
atmosphere  rising  from  the  surface  of  the  aeration  tank., 
could  only  be  regarded  »s  infinitesimal  when  compared 
with  the  present-day  methods  of  sewage  purification. 
No  reliable  determination  had  yet  been  made  ol  tho  volume 
of  residual  sludge  resulting  from  the  oxidation  process. 
Since  a  sludge  containing  upwards  of  4%  nitrogen  wi 
looked  upon  rather  as  an  asset  than  a  liability  this  question 
had  not  been  considered  of  vital  importance.  Ho  could 
not  agree  that  the  low  fatty  matters  content  of  the  dried 
sludge  would  inhibit  its  use  as  a  fertiliser.  A  large  number 
of  manures  on  the  market  contained  a  greater  quantity  of 
grease. 

The  sewage  of  many  industrial  towns  contained  a] 
able  quantities  of  iron,  and  the  question  of  its  action  as  a 
catalyst   or  conveyer  of  oxygen  was  one  of  considerable 
interest.     This  question  was  at  present  being  investigated. 
In  principle  there  was  no  difference  between  the  re 
invoved  in  the  aeration  tank  and  in  a  percolating   lilt   r. 
In  the  aeration  process  the  action  was  intensified  by  a 
more  intimate  contact  with  the  sewage  of  a  greater  pro. 
portion  of  sludge  in   a   more   thoroughly   "xiil 
The  loss  of  nitrogen  referred  to  by  Mr.  Pettigrew  was  more 
apparent  than  real  because  of  the  dilution  effect   of  the 
volume  of  sludge  employed,  the  fn-e  ammonia  confc 
which  would  be  practically  nil. 

However,  there  was  usually  a  loss  of  nit  1 1 
apparently  varied  directly  with  the  rate  at  which  the  free 
ammonia  was  removed.  Previous  experiments  had 
shown  that  quantitative  nitrification  could  be  obtained 
when  working  with  a  small  proportion  of  sludge  and  a 
longer  period  of  aeration,  while  as  the  quantity  of  Bludgc 
employed  was  increased  and  the  aeration  period  required 
for  complete  purification  consequently  reduced,  certain 
nitrogen  losses  were  observed.  The  reason  for  this  was  at 
present  undetermined. 

Mr.  Mei.i.isu  said  that  he  had  dealt  with  sludge  similar 
to  that  taken  out  to  sea  by  the  S.S.   "  Salford  "  thl 
four  times  a  week  ;   the  mineral  matter  was,  in  fact.  ; 
in   proportion   than   in    norma!   Salford   sludge.     In   the 
Saiford  experiments  the  bulk  of  sludge  was  found  to  be  a 
rapidly-increasing  quantity.     When  a  change  was  made 
to  charges  of  three  hours'  full  aeration  there  was  built  up 
such   a   volume  of   activated   material  that    a   week   la'er 
there  was  33  to  36%   by  volume  present.     It   w 
necessarv    to    carry    the    experiment    beyond    25%.     Tie- 
excess  over  and  above  what  was  necessary  was  employed 
to  inoculate  a  tank  twice  the  size,  and  it  was  largely  owing 
to  the  quick  and  highly  satisfactory  results  obtained  in 
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the  second  tank  that  Mr.  Duckworth  had  spoken  with 
optimism  as  to  the  success  of  the  treatment.  In  reply  to 
Mr.  Thomson,  the  samples  of  sludge  were  taken  indis- 
criminately from  different  parts  of  the  tank  and  at  different 
depths,  and  all  raised  together,  and  a  representative 
sample  taken  from  the  bulk.  It  had  not  been  possible  to 
differentiate  between  what  had  been  termed  the  "  sandy  " 
and   the   organic  matter?. 

The  problem  of  the  conservation  and  utilisation  of  sludge 
containing  such  a  high  percentage  of  nitrogen  would  have 
to  be  seriously  considered  as  almost  apart  from  sewage 
purification ;  in  his  opinion,  there  were  great  future 
possibilities. 


Newcastle  Section. 


Meeting  held  at  Bulhec  IhiU,  on  Wednesday,  November  IS, 
1914. 


PROF.   H.  LOUIS  IN   THE  CHAIR. 


GERMANY  AND  CHEMICAL  INDUSTRY. 

BY    X.    H.    MARTIN. 

Although  I  have  had  more  than  fifty  years'  experience 
of  making  chemicals,  and  of  handling  and  examining  a 
wide  range  of  the  chemicals  which  are  made  in  this 
country  and  in  Germany,  the  problem  of  the  Chemical 
Industry  of  Germany  is  so  complex  and  requires  for  its 
full  understanding  the  consideration  of  so  many  factors 
that  I  can  only  hope  to  indicate  some  of  the  ways  in 
which  she  has  gained  such  supremacy  as  she  enjoys.  If 
it  were  not  so  regrettable,  because  it  misleads  the  public 
and  influences  the  legislature,  it  would  simply  be  ridiculous 
to  contemplate  the  astounding  ignorance  which  prevails 
as  to  the  part  which  England  has  played  and  the  share 
which  she  still  holds  in  the  great  edifice  of  Chemical 
Manufactures.  Her  supposed  decadence  is  set  down,  even 
by  members  of  our  own  Society,  to  want  of  enterprise,  of 
scientific  knowledge  and  of  capital.  In  no  other  great 
industry  for  which  England  is  famous  is  it  so  frequently 
stated  that  those  who  carry  it  on  have  allowed  a  com- 
petitor to  gain  innumerable  advantages  over  them,  by 
ignorance  and  indolence.  If  I  can  divert  your  minds 
from  such  loose  talk  and  through  you  the  minds  of  others, 
and  concentrate  attention  on  some  of  the  true  causes 
which  have  in  so  many  ways  handicapped  English  manu- 
facturers I  shall  feel  that  I  have  done  some  small  service 
to  my  country  of  which  I  am  proud  and  to  those  who 
conduct  chemical  manufactures,  of  whom  neither  I  nor 
any  Englishman,  who  knows  or  will  take  the  trouble  to 
ascertain  the  facts,  need  be  ashamed. 

At  the  outset  I  must  dissociate  myself  from  the  cry 
"  War  on  German  trade  "  which  is  so  prominent  a  topic 
in  our  newspapers  and  in  the  mouths  of  public  speakers. 
If  as  the  result  of  this  unhappy  war  the  industrial  and 
productive  capacities  of  the  German  nation  are  crippled 
it  will  be  an  irreparable  los*  to  the  whole  world.  Whatever 
belongs  to  Germany  as  a  consequence  of  her  natural 
resources,  of  the  genius  and  industry  of  her  people,  will 
I  hope  remain  to  her  and  go  on  increasing  for  generations 
after  this  war  is  over  and  its  ravages  have  passed  into 
history.  I  do  want,  however,  to  defend  the  products  of 
the  brains,  the  industry,  and  the  honesty  of  Englishmen 
from  the  unfair  attacks  which  are  made  upon  them,  and 
there  is  no  reason  why  Germany  should  not  be  taught 
— and  if  need  be  compelled — to  be  as  honest  in  manufac- 
turing and  distributing  her  productions  as  wc  hope  she 
will  be  forced  to  be  in  her  political  relations. 

For  the  present  purpose  I  will  roughly  group  my  remarks 
under  four  heads,  and  then  by  way  of  illustration  quote 
some  facts  and  allude  to  some  specific  handicaps  which 
are  imposed  upon  us.  The  four  heads  arc,  labour,  patents, 
registration  of  trade  marks,  and  finance. 


In  the  matter  of  labour  and  its  price  the  Germans  have 
decidedly  gained  the  better  of   us  in  the  past  forty  years. 
We  had  the  most  highly  skilled  and  industrious  workmen 
(I  include  brain  as  well  as  hand  workers)  the  world  hae 
ever  seen,  and  in  the  building  up  of  England's  wealth  and 
reputation  they  were  free  to"  put  forth'their  best  efforta, 
but  from  causes  which  I  need  not  explain  a  considerable 
number  are  now  content  to  perform  their  duties  in  the 
most  perfunctory  manner.     I  suppose  we  all  have  in  our 
minds  the  great  aniline  industry  of  which  Germany  has 
captured  so  large  a  proportion  of  the  output  and    which 
has  been  the  basis  and  the  initiative  of  a    large  aim  mm 
of  research  in  respect  to  other  departments  of  synthetic 
chemistry.    While  our  makers  were  handicapped  by  many 
difficulties  of  which  alcohol  was  a  very  important  one  at 
;   the  time,  the  Germans  were  making  large  sums  of  money 
which  enabled  them  to  increase  their  staffs  of  scientific 
chemists  and,  in  order  to  keep  them  employed,  they  tilled 
up  their  time  in  making  large  scries  of  chemicals  only 
wanted  in  small  quantities  and  considered  not  worth  the 
attention  of  an  English  manufacturer.     One  great  differ- 
ence between  the  English  chemical  manufacturer  and  the 
;   German    has    been    that    the   former   concerned   himself 
mainly    with    heavy    chemicals    and    those    which    wen- 
required   in   large   quantities    while   the    German   would 
make  any  and  everything,  however  small  the  quantity, 
and  he  had  an  abundance  of  cheap  scientific  labour  at  Ins 
command.     In  another  very  important  department  con- 
nected with  the  success  of    chemical    industry,   namely, 
the  making  of  tlass  and  porcelain  ware,  graduated  instru- 
ments and  so  forth,  which  were  formerly  made  to  a  large 
extent  in  this  country,  it  was  not  a  case  of  the  Germans 
capturing  the  trade  but  of  our  workmen  driving  it  away 
by  the  despotic  and  arbitrary  corditions  which  the  work- 
men through  their  Unions  imposed  on  themselves,  and 
now  the  art  of  making  such  things  is  almost  lost  to  this 
country  and  it  will  not  be  revived  unless  wiser  counsels 
prevail. 

Patent*. — I  am  not  competent,  to  deal  with  the  great 
question  of  our  Patent  laws  and  the  various  ways  in 
which  they  have  played  into  the  hands  of  Germany  or 
been  twisted  by  Germans  to  their  own  advantage,  buc 
that  this  has  been  to  them  a  source  of  very  great  wealth 
there  is  not  the  smallest  doubt.  I  would  recommend 
those  who  are  interested  to  read  the  remarks  under  the 
head  of  "  Reform  of  our  Patent  Laws  "  in  the  Presidential 
address  which  Mr.  Levinstein  gave  at  the  Annual  Meeting 
at  Liverpool  in  1902.  For  a  long  term  of  years  the 
Germans  were  free  to  hold  patents  in  this  country  and  to 
send  the  product  here  for  sale  without  employing  a  single 
labourer  or  contributing  a  fraction  to  the  government  or 
expenses  of  this  country.  This  was  intended  to  be 
remedied  by  the  Patents  Act  of  1907,  and  to  some  extent 
it  has  probably  bec.i  done,  but  even  here,  if  rumour  may 
bo  trusted,  the  proverbial  coach  and  six  is  often  driven 
through  the  Act  and  more  or  less  of  a  pretence  of  manu- 
facturing is  set  up  while  the  bulk  comes  in  from  Germany. 
According  to  a  decision  of  Lord  Justice  Parker  the  onus 
probandi  that  the  patent  is  not  being  *'  adequately 
worked  "  is  placed  on  the  complainant,  who  has  no  access 
to  the  patentee's  books  or  means  of  proof  as  to  the  ratio 
of  manufacture  to  actual  sales.  In  this  connection  I 
quote  from  a  Patent  Agent  of  wide  experience  who 
writes  : — "  The  English  Courts  are  so  studiously  fair  that 
they  are  more  disposed  to  lean  towards  a  foreigner  than 
against  him."  This  Act,  by  the  way,  known  as  Lloyd 
George's  Act  is  an  example  of  protection  pure  and  simple 
given  to  us  by  a  free  trade  government. 

Trade  Mark". — In  the  use  of  trade  marks  the  German 
has  twisted  the  English  law  to  suit  his  own  purpose. 
Instead  of  using  the  registered  trade  mark  as  a  brand  to 
distinguish  the  goods  of  one  manufacturer  from  similar 
goods  made  by  another,  they  invariably  used  it  as  the 
name  of  the  article  itself,  and  having  by  various  methods 
got  this  word  adopted  by  the  users  they  secured  to  them- 
selves the  monopoly  of  the  whole  manufacture  of  certain 
definite  pharmaceutical  preparations,  such  as  antipyrin. 
They  were  not  co.itcnt  with  doing  this  in  the  case  of 
things  which  they  discovered  and  introduced,  but  they 
also    applied    it    to    scientific    preparations    which    ven 
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red  in  this  country,  and  thus  diverted  the  i 
the  article  to  themselves.     As  an  instance  of  this  I  may 
mention  an  important   derivative  of   morphine,  d 
morphine  hydrochloride,  which  was  discovered  in  Great 
Britain  and  described  m   Knglish  scientific  literature  anil 

[forwards  made  by  a  Gorman  house  who  sold  it 
sjnder  the  rogi  itered  name  of  Hi 

1  lug  our  foreign  com|>etitor8  oppor- 

tunities denied  to  Rnnlishmon  of  accumulatin 
adding  insult  to  injury  to  taunt  the  latter  with  the  lack 
ital  to  embark  upon  chemioal  manufacture  on  an 
adequal  But   tliintra  arc  not  always  what   they 

■tern  and  t li.  ir  very  wealth  and  the  facility  with  which 
;    from    the   State   and   help   from   their 
banks    may    have    tempted    tho    Germans    to    speculate 
beyond  the  region  of  prudence  and  even  have  led  to  their 
financial   undoing.     Thore   is  no  lark  of  capital  in  this 
which  will  quite  easily  and   naturally  How  into 
the  channels  of  chemical  manufacture  «  hen  ii  is  encouraged 
The   suggestion   for   the   creation   of   special 
banks  to  ileal  with  this  and,  still  more  foolish,  the  sugges- 
tion  that  the  State  shall  come  to  tho  aid  of  manufacturers 
with  advances  of  capital,  can  only  come  from  those  who 

inscious  of  their  inherent  incapacity  to  faco  this 
problem  unaided.  .Men  with  brains  and  character  and 
a  reasonable  initial  capital  can  obtain  privately  from  any 
English  bank  all  the  capital  which  the  wise  development 
of  their  enterprises  may  require. 

this  note  on  State  Aid  was  written  I  sec  that  the 
Government  through  tho  Board  of  Trade  has  decided 
under  certain  circumstances  to  subscribe  a  portion  of  the 
capital  and  to  guarantee  the  interest  on  a  considerable 
further  proportion  t..  enable  the  consumers  of  dyestuffs 
to  form  a  company  to  manufacture  dyes  for  their  own 
use.  Presumably  there  is  nothing  to  prevent  this  new 
company  from  obtaining  the  monopoly  of  the  manufac- 
ture as,  if  the  new  company  is  established,  "  the  Govern- 
ment would  be  prepared  to  take  all  necessary  steps  to 
secure  the  acquisition  of  any  other  concerns  in  the  United 
transfer  to  the  new  company  might  be 

blc."  On  behalf  of  manufacturers  I  view  this  stop 
on  the  part  of  the  Government  with  some  misgiving. 
There  is  absolutely  no  more  reason  for  the  Government 
either  directly  or  indirectly  to  subsidise  or  assume  control 
of  the  dye  manufacturing  industry  than  of  any  other 
chemical  industry.  There  are  large  and  important 
aniline  dye  manufacturers  in  this  country  who  w  ill  quickly 
cope  with  the  necessities  of  the  consumers,  and  as  they 
have  struggled  for  so  long  a  period  against  the  unfair 
handicap  which  the  Government  has  allowed,  it  is  unjust 
now  to  create  a  government  factory,  which  may  easily 
become  a  monopoly,  to  deprive  them  of  their  legitimate 
reward.  If  you  want  to  know  the  part  which  England 
and  Englishmen  have  taken  in  this  great  enterprise  read 
the  whole  of  the  address  by  Mr.  Levinstein  to  which  I 
have  before  alluded. 

At  the  outset  I  alluded  to  the  ignorance  which  prevails 
as  to  what  England  does  do  in  the  way  of  manufacturing 
chemicals  of  prime  importance,  and  nowhere  is  this  more 
apparent  than  in  the  region  of  medical  substances.  With 
regard  to  morphia  I  am  informed  that  even  so  able  a  man 
as  Sir  William  Tilden  in  the  "  Times  *'  bewailed  that  this 
"  to  a  considerable  extent  "  came  from  Germany,  whereas 
as  a  matter  of  fact  practically  the  whole  supply  for  Europe, 
including  Germany,  is  manufactured  in  Great  Britain. 
Quinine  is.  of  course,  made  on  the  Continent,  but  the 
production  in  this  country  is  far  more  than  is  required  for 
the  whole  of  tho  British  Empire.  Caffeine  was  first  made 
bv  an  Edinburgh  firm  and  exhibited  by  them  at  the 
Vienna  Exhibition  of  1ST:',  :  after  that,  when  the  demand 
increased,  it  was  made  in  Germany  until  our  Government 
allowed  the  waste  tea  which  came  into  the  London  Docks 
to.be  denatured,  after  which  and  ever  since  caffeine  has 
been  made  to  an  enormous  extent  in  this  country. 
Many  other  alkaloids  are  produced  in  this  country  in 
amities,  and  one  maker  to  whom  I  wrote  replied: — 
"  On  the  general  question  of  alkaloids  we  may  assure  you 
th;t  in  scarci  ly  any  instance  have  we  ourselves  been  out- 
stripped by  Germany  in  such  products  as  we  have  ever 
seriously    taken    up.     On    the    contrary    before    the   war 


Germany  was  our  beat  ouatomei  and  ire  venture  to  think 

this  is  a  fairly  L"">d  answer  t..    i  groat   deal  oj  tin-  loose 
talk  at  present   i  iduigcd  in  by  writers  bo  the  newspa| 
'•n   what    is  •omstimM  d  idenoe  "I 

British  induatrii 

With  regard  to  ohloroform,  I  am  assured  thai  praotioelly 
none  came  from  Germany,  and  also,  while  ohlorofora 
made  in  Germany  for  their  own  eonatun]  I  it   n 

British   ohloroform   which   to  a   liderable  extent 

1  to  all  parts  of  the  world. 

With  reg  trd  to  ivnthol  ii   di  it 
the  popular  imagination  I  cannot   do  bettei   than 

the  tallowing  from  the  address  I 

petition  which  I  delivered  I  in  1809, 

"  Amongst  synthetic  remedies  antipyrine  was  controlled 
by  a  German  paten!  and  was  a  .cry 

success  has  proved  a  snare  to  German  Boience.  Hardly 
a  month  passes  but  that  ;  itatitntfon  compound 

with  a  trivial  name  to  indicate  its  alleged  medii 
properties,  and  a  scientific  name  intended  to  sng 
profound  research,  is  introduced  to  English  medioine. 
The\  come  with  laboratory  and  medical  reports  ate 
by  men  with  University  degrees,  couched  in  langi 
calculated  to  deceive  the  very  elect,  but  the  touchstone  of 
practical  trial  reveals  how  soieni  n  prostituted  to 

commercial    ends,    and    the    substances,    one    after    the 
other,  pass  into  oblivion.     Such  experience  serves  to  bring 
discredit   upon  chemical  novelties  introduced  from   I 
many,  and  suggests  the  thought  that  when  Boier* 
to  pursue  truth  for  its  own  sake,  and  becomes  the  badly- 
paid  slave  of  commerce,  its  deterioration  is   inevitable.*' 

This   is   as   true   to-day    as    when   it    was   written,   and 

although  for  a  time  we  are  placed  at  a  great  inconvenience 
with  i  the  few  remedies  which  are  of  value.  I  am 

assured  by  one  of  the  oldest  aniline  manufacturers  in 
this  country  that  there  arc  no  difficulties  in  making  these 
drugs  by  anyone  who  understands  the  business,  that  they 
are  making  them  and  are  increasing  their  output  enor- 
mously, and  that  probably  Other  people  will  be  making 
synthetic  medicinal  products. 

With   regard   to   scores  of   other   medicinal   sy  it 
remedies  (so  called)  the  sooner  tbey  arc  coi  the 

oblivion  from  which  German  enterprise  brought  them 
forth  the  better  for  Bcience  and  for  medicine. 

I  will  give  you  one  other  instance  of  a  handicap  if  you 
will  pardon  a  personal  experience.  It  was  Brow  n-Sequard, 
a  Frenchman,  who  first  made  suggestions  with  regard  to 
the  medicinal  value  of  certain  internal  secretions  on  which 
is  based  the  whole  fabric  of  modern  scientific  orgauo- 
therapeutics  and  our  own  fellow -townsman,  Prof.  George 
Murray,  who  first  put  to  practical  use  in  medicine  tho 
most  important  of  them  all,  thyroid  extract,  which  my 
firm  manufactured  for  his  use.  Although  we  were  I 
the  first  to  manufacture  animal  extracts  of  the  kind  in 
this  country,  we  were  soon,  in  the  case  pi  one  of  these, 
outdistanced  by  the  importation  of  the  active  principle 
adrenalin  from  America  and  thru  from  Germany.  The 
manufacture  of  this  particular  active  principle  was 
impossible  without  being  able  to  gauge  tho  activity  and 
purity  of  the  product  by  experiments  upon  animals  and 
we  were  compelled  to  seek,  and  we  obtained,  the  lie 
from  the  Government  to  do  this,  after  which  we  were  not 
many  weeks  before  we  were  manufacturing  a  product 
which  in  all  respects  was  equal  to  what  was  being  made 
and  sent  into  this  country  from  abroad.  There  e.\ 
this  difference  in  regard  to  experimental  research  in  relation 
to  medicine,  at  home  and  abroad,  that  while  in  Germany 
and  America  no  difficulty  is  placed  in  the  path  of  scientific 
rcscarih  or  manufacture,  we  at  hone'  are  hampered  by 
numerous  restrictions  and  it  is  only  with  difficulty  and  at 
great  expense  that  we  can  obtain  suitable  animals  for  our 
purpose.  Hundreds  of  such  derelict  animals  are  annually 
destroyed  in  this  town  in  what  is  oalle  !  the  lethal  ohaml 
without  having  been  of  the  snia!  to  any  human 

being,  whereas  in  our  and  similar  laboratories  during  their 
passage    to    euthanasia    the    same    animals    might    h 
performed  great  service  to  suffering  humanity  and  helped 
to  redeem  our  investigators  and  manufacturers  from  tie- 
stigma  of  being  without  scientific  knowledge  or  techrt. 
skill.     In    this    instance   a   little   group   of   well-meaning 
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persons  with  badly  balanced  minds  are  able  through  the 
legislature  to  impose  a  definite  handicap  on  such  workers. 

One  other  matter  which  will  of  necessity  arise  in  con- 
nection with  this  subject  is  the  question  of  fiscal  safe- 
guards. We  cannot  estimate  how  big  a  factor  this  has 
been  in  Germany's  success — probably  larger  than  all  the 
others  put  together.  Although  on  other  grounds  I  have 
for  thirty  years  been  a  tariff  reformer,  I  should  deprecate 
any  panic  or  greedy  legislation  in  the  direction  of  pro- 
tection, but  I  should  be  prepared  to  consider  wise  measures 
of  defence  so  that  any  and  every  industry  in  this  country, 
including  the  chemical  industry,  should  receive  fair  treat- 
ment and  be  placed  on  a  basis  of  equality  in  meeting  its 
foreign  competitors.  England  is  the  only  country  in  the 
world  which  goes  naked  and  unarmed  into  the  world  of 
production  and  expects  to  hold  her  own  against  unscru- 
pulous competitors,  and  I  throw  out  the  suggestion  that  it 
may  be  worthy  of  consideration  whether  the  competition 
of  Germany  or  any  other  country  should  not  be  held  in 
check  by  forbidding  the  importation  into,  and  selling  any 
products  in  Great  Britain,  and  as  far  as  possible  in  her 
colonies  and  dependencies,  at  a  less  price  than  they  are 
sold  in  the  country  where  they  are  produced. 

In  conclusion  every  member  of  our  Society  should  be 
a  missionary  of  truth  to  the  outside  world  and  do  his 
share  to  dispel  the  mists  of  error  which  have  grown  round 
this  subject,  instead  of  allowing  the  uninstructed  man  in 
the  street  through  his  political  tendencies  to  handicap  and 
defeat  the  aims  of  the  intelligent  and  patriotic  few  who, 
amidst  unparalleled  difficulties,  have  kept  alive  the  torch 
of  chemical  research  and  manufacture  in  this  country. 

Discussion. 

Professor  P.  P.  Bedson  said  it  had  always  appeared  to 
him  that  Germany's  position  in  chemical  industry  was 
very  largely  due  to  the  educational  facilities  whereby 
scientific  knowledge  was  diffused  amongst  the  people,  who 
in  consequence  were  ready  and  willing  to  provide  capital 
to  carry  on  scientific  chemical  industries.  In  the  manu- 
facture of  heavy  chemicals,  such  as  sulphuric  acid  by  the 
contact  process,  and  the  ammonia  soda  process,  the  funda- 
mental reactions  were  discovered  in  this  country,  but  it  was 
Germany  who  brought  them  to  perfection  as  industrial 
processes.  What  was  wanted  in  this  country  in  connection 
with  the  chemical  industries  was  the  application  of  brains, 
and  educated  capital.  It  was  of  little  use  to  have  chemists 
doing  good  work  capable  of  industrial  application,  unless 
they  had  educated  capital  to  support  it.  One  of  the  great 
advantages  which  Germany  enjoyed  in  connection  With 
the  manufacture  of  aniline  dyes  and  similar  products  was 
that  she  was  able  to  employ  scientific  labour.  Only  a 
board  of  directors,  fully  conversant  with  scientific  methods 
and  knowledge,  could  have  sanctioned  the  expenditure  of 
the  money  (nearly  a  million  sterling)  on  investigations 
which  the  manufacture  of  artificial  indigo  necessitated. 

The  last  time  he  was  in  Germany  he  was  much  impressed 
in  the  works  he  visited  by  German  thoroughness  and  the 
extensive  scientific  staff  employed.  In  this  country  there 
was  nothing  like  the  same  extensive  scientific  equipment. 
The  nearest  approach  was  Messrs.  Brunner,  Mond  &  Co., 
where  they  had  a  large  and  technically-equipped  staff  ; 
this  was  doubtless  due  to  the  fact  that  the  founders  of  the 
enterprise  were  men  educated  on  those  lines  themselves, 
who  understood  and  appreciated  research  ;  and  until  in 
this  country  this  system  was  more  widely  extended,  he 
did  not  think  they  could  advance  much  in  the  manufacture 
of  fine  chemicals.  The  sen-ices  of  the  chemist  in  works  in 
this  country  were  not  appraised  nor  utilised  as  they  ought 
to  be.  Not  infrequently  instances  were  met  with  of  the 
baneful  influence  of  engineers  and  engineering — 
chemical  factories  under  the  control  of  engineers  who  had 
no  knowledge  of  chemistry,  whereas  the  chemist  himself 
occupied  quite  a  subordinate  position.  He  was  not  given 
the  opportunity  of  expressing  his  opinion  on  purely 
chemical  matters,  or  if  at  all,  then  only  through  a  medium 
imperfectly  acquainted  with  chemistry.  That  was  not  as 
it  should  be.  In  a  chemical  manufactory  of  any  kind  the 
chemist  should  have  a  recognised  and  responsible  position. 
Until  the  science  of  chemistry  received  its  due  recognition 
in  the  works  there  could  be  little  success  attending  its 
industrial  application. 


Dr.  J.  T.  Dunn  would  have  liked  to  hear  more  of  the 
j    views  of  industrial  and  commercial  men,  who  were  more 
directly  in  touch  with  facts  than  he.     Still,  a  professional 
man  did  see  something  of  what  went  on,  and  perhaps  saw 
tendencies  of  which  the  industrialist  was  not  conscious. 
He  said  that  even  if  free  alcohol  had  been  available  in  this 
1    country,  and  had  our  manufacturers  been  able    at  that 
time  to  set  up  works  at  once  to  make  aniline  dyes,  it  was 
doubtful  whether  they  would  have  devoted  any  consider- 
able portion  of  their  profits  to  the  establishment  of  research 
laboratories.     He  could  not  see  why  things  such  as  filter 
|    paper  and    laboratory  glass  should  not  have  been  made 
quite  well  in  England,  unless  it  were  that  the  English 
manufacturer's  mind  did  not  work  in  that  wa)',  and  that 
with  his  tendency  to  let  well  alone,  he  refused  to  have 
I    anything  to  do  with  a  process  which  would  not  at  once 
!    be  profitable.     He  instanced  the  by-product  coke  industry. 
Durham  was  the  home  of  coke,  and  at  the  present  time 
"    the  old  bee-hive  oven   was  largely  superseded  and  by- 
product coke  ovens  had  risen  in  all  directions  ;    yet  the 
home  of  the  by-product  coke  oven  was  Germany,  and  he 
'    questioned  very  much  whether  at  the  present  time  we 
should  have  had  any  by-product  coke  ovens  in  England 
j    if  there  had  not  been  by-product  coke  ovens  in  Germany. 
Our    colliery    owners    and    coke    manufacturers    seemed 
inclined  just  to  go  on  making  no  doubt  handsome  profits 
i    from  their  minerals  under  the  old  conditions,  but,  on  the 
other  hand  the  German  tackled  the  problem  scientifically, 
:    and  it  was  only  through  his  initiative  that  the  system  was 
1    introduced  into  this  country,   when   the   Durham  coke- 
maker  found  there  was  a  danger  of  his  being  ousted  from 
the   markets  by  coke   made  in  Germany  from  his  own 
!    coal.     We  were  also  equally  well  able  with  Germany  to 
I    build  these  ovens,  but  up  to  the  present  time  a  consider- 
1    able  portion  of  these  ovens  was  built  with  purely  German 
materials.     This  was  one  of  the  largest  fire-brick  districts 
in  the  country,  then  why  were  we  not  ready  to  produce 
j    proper  fire-bricks  for  building  these  ovens  ?     Largely,  he 
;    thought,    because    fire-brick    makers    had    certain   clays 
which  their  fathers  had  used  and  they  made  fire-bneks 
from  them  still  in  the  same  way.     They  did  not  consider 
|    the  subject  from  the  scientific  point  of  view.     If  a  fire- 
brick did   not   answer  to  certain   purposes  they  replied 
i    that  "  it  was  a  pity,"  whereas  the  German  tackled  the 
problem  scientifically,  and  they  were  able  to  produce  fire- 
|    bricks,  by  a  judicious  admixture  of  clays,  which  would 
fulfil    certain    definite    conditions.     That    was    done    in 
Germanv  long  before  it  was  done  in  England,  and  ho 
doubted  whether  it  was  done  in  England  even  now  amongst 
a    large    proportion    of  •  fire-brick    manufacturers.     He 
thought  that  attitude   was  largely  responsible  for  such 
progress    as    Germany    might    have    made    in    chemical 
manufacture  to  the  detriment  of  England.     Naturally,  the 
man  in  the  established  position  tended  to  be  content ; 
!    but  it  behoved  him  to  be  alert,  to  realise  what  would  be 
the  attitude  of  his  not  yet  established  rival,  and  to  take 
j    all  practicable  measures  to  preB»rve  his  supremacy.     He 
!    sometimes  wondered  whether  finance  in  Germany  dealt 
I    with  inventions  and  inventors  quite  in  the  same  way  as  it 
did  in  England.     Many  inventions  had  6imply  been  killed 
through  the  inventor  getting  into  the  hands  of  a  syndicate 
i    who  wished  to  use  the  invention  merely  as  a  means  of 
l    making  a  large  profit,  and  who  had  spoiled  the  invention 
by   making   it   "  stink   in   the   nostrils   of   the   investing 
public."     He  did   not  know  whether  that   happened  in 
j    Germany,  but  it  happened  in  this  country,  and  it  was 
undesirable  from  the  point  of  view  of  pure  industry. 
Mr.  S.  Evans  quoted  a  case  where  gear  wheels  had  been 
!    manufactured   at    a    cost    of    20s.    per    cwt.,    but    that 
manufacture  had  to  be  discontinued  because  they  were 
|    being  supplied  from  Germany  at  14s.  per  cwt.,  delivered  into 
I    the  works.     Again,  a  company  in  London  had  formerly 
'    made  a  lot  of  tungsten,  but  had  been  driven  from  the 
j    market  by  German  competition;    he  knew  of  three  or 
■    four  cases  where  the  manufacture  was  now  being  carried 
|    on  on  an  experimental  scale,  and  it  ought  to  attain  to 
large  proportions  in  time,  for  the  English  chemist  could 
j    carry  out  the  process  just  as  well  as  the  German  chemist. 
In  regard  to  the  zinc  industry'  Germany  was  supplying 
j    more   than   half   of   the   spelter,   and   the   Germans  had 
actually   contracted    for    twenty    years    ahead  for  the 
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production  of  all  the  zinc  concentrates  from  Australia,  but 
(rhen  war  was  declared  and  these  supplies  were  intcrmpted 
;i  lot  win'  diverted  to  this  country.  Ho  could  nol  see  any 
difficulty  in  the  way  of  manufacturing  spelter  in  this 
oonntry  to  compete  with  tin'  Germans.  Electrolytio  zino 
».ii  produced  in  the  United  States,  Franco,  Belgium,  ami 
Qermany,  but  tin-  onlj  firm  In-  knew  in  this  country  who 
nofactured  it  waj  tin1  tinu  of  Brunner,  Mond  &  Co. 
This  zinc  was  used  Bolely  for  making  cartridge  cases. 
Probably  ovoryono  would  admit  the  advisability  of  some 
form  of  protection  in  order  to  foster  the  industries  of  this 
country.  There  was  no  doubt  that  a  new  industry,  if  it 
had  to  compote  against  Borne  industry  developed  in 
Qermany  years  and  years  ago,  was  on  a  weak  footing  indeed, 
it  was  not  surprising  that  financiers  would  not 
disc  them. 

With  regard  to  chemical  education  in  this  country,  his 
objection  was  that  the  chemist  was  treated  purely  and 
■imply  as  a  chemist,  and  had  no  idea  of  working  costs-  The 
Only  way  they  could  get  over  that  was  by  having  a  com- 
mercial man  as  manager.  The  modern  chemist  in  works 
was  looked  upon  as  something  a  little  less  than  the  typist. 

Mr.  A.  Shout  said  that  Germany  had  used  the  experience 
of  older  nations  like  ourselves,  and  all  honour  was  duo  to 
hei  because  she  had  come  to  the  top.  Perhaps  we  had 
lagged  a  little  behind,  but  he  thought  that  in  time,  even 
if  wo  could  not  educate  our  boards  of  directors,  we  had 
future  boards  coming  on,  and  they  would  realise,  when 
they  had  to  start  in  a  small  position  liko  Germany  had 
done,  that  it  was  only  by  studying  the  wants  of  the 
people  for  whom  they  manufactured  that  progress  would 
be  made.  Our  education  of  chemists  was  certainly  far 
better  than  it  used  to  be.  There  were  many  firms  doing 
a  lot  of  research  work  and  many  firms  who  were  giving  the 
chemist  a  good  deal  to  say  in  the  running  of  their  works, 
and  in  time  he  thought  that  we  should  come  to  the  top 
again. 

Mr.  S.  H.  Collins  said  that  agriculture  stopd  in  a 
different  position  to  other  industries,  although  it  was 
becoming  very  much  a  chemical  industry.  Wo  were  not 
entirely  deficient  in  sources  of  potash.  Agriculture  did 
not  grow  on  those  big  concentrations  of  capital  which 
made  it  practical  for  any  other  business  concern  to  employ 
a  large  amount  of  scientific  research,  and  it  had  to  leave 
that  side  of  the  question  more  to  Government  and  privato 
enterprise. 

Mr.  E.  F.  Hoofer  said  that  in  their  misfortunes  in  trade 
they  always  seemed  to  think  that  it  was  the  other  party 
who  was  making  the  mistake  One  thing  that  was  neces- 
sary was  to  get  more  effective  help  and  support  from  our 
Government  and  its  departments.  The  trouble  which 
many  chemical  manufacturers  experienced  in  shipping  and 
exporting  their  products  was  greater  in  thi:  than  in  many 
other  European  countries.  Those  in  the  chemical  trade 
knew  the  considerable  difficulty  they  had  in  getting  real 
assistance  from  the  Customs  or  from  the  Home  Office 
authorities  in  making  shipments  of  products  abroad  ;  he 
understood  that,  especially  in  Germany,  the  shipping  and 
rail  facilities  and  package  faeibties  were  always  at  the 
command  of  any  chemical  works.  There  was  no  doubt 
also  that  we  had  suffered  a  good  deal  from  artificially 
assisted  imported  products  in  recent  years.  Another 
branch  of  our  Government  service  which  they  had  found 
unsatisfactory  was  our  consular  arrangements.  A  large 
number  of  our  consular  agents  were  Germans,  and  it  was 
unlikely  that  they  would  give  us  every  assistance  for 
exporting  our  chemical  products  to  a  great  and  growing 
country  like  South  America  in  preference  to  those  of  their 
own  country-.  It  was  to  be  hoped  that  now  our  consular 
service  would  be  served  by  Englishmen  in  every  country. 
In  England  they  were  said  to  be  under  a  very  great  and 
grievous  difficulty  with  regard  to  the  use  of  absolute 
alcohol  in  manufactures  owing  to  the  disinclination  of  the 
Government  to  assist  chemical  firms  to  use  alcohol  to  the 
same  extent  as  was  allowed  abroad.  It  was  to  be  hoped 
that  the  Chambers  of  Commerce  would  secure  an  alteration 
in  that  direction,  if  the  hindrance  was  a  real  one. 

With  regard  to  trade  in  Germany,  they  had  to  reflect 
that  there  was  a  more  united  system  of  dealing  and 
manufacturing  in   Germany  than   in   England.     A   large 


proportion  of  tin-  German  bj  product  linns  dealin 

tar   were    under    one    syndicate,    and     thai     1 1 1  n  I  < .  1 1 1 1 1  - .  1 1  \ 

enabled    them    to    get    facilities    from    their    Com  riuijciit 

which  we  were  entirely  at  a  loss  to  obtain.  Tic' 
a  lack  of  cohesion  »N»m:  "in  ehemical  tome,  and  there 
was  a  groat  tendency  to  compete  undnly  one  with  another, 
whereas  some  system  of  co  "i-  ration  and  oontrol  such  an 
they  had  in  Germany  would  be  ol  value  bot  ii  in  i  beapening 
working  costs  and  iii  regularizing  out  put.    One  oovld  only 

hope  that  out  of  evil  good  would  C ■.  and  linn 

doubt  that  one  of  our  trades  might  he  immense] 

by  the  disastrous  condition  ol  things  at  tie  present  time. 
Ho  referred  to  the  beet  sugar  industry,    'linn-  was  no 

liner  climalr  or  soil  for  the  produoti f  beet  for  sugar 

purposes,  and  the  manufacture  of  sugar  in  our  own  country 
would  provide  work  for  an  enormous  number  ol  men  on 
farms,  nnd  a  considerable  source  of  potash  would  be 
obtained  from  the  residues  of  beet  sugar  w  hen  manufactured 
on  a  large  scale  in  this  country.  There  was  no  reason 
why  toughened  glass  should  not  be  made  hero  as  well  as 
in  any  other  country.  The  manufacture  of  tungsten  had 
been  mentioned ;  there  were  many  alloys  which  this 
country,  which  is  pre-eminently  the  home  of  the  finest 
steel,  ought  to  he  able  to  produce. 

Professor  H.  Loiis  said  that  tho  discussion  had  extended 
over  a  wide  range  of  subjects,  but  there  seemed  a  pretty 
definite  consensus  of  opinion  that  in  many  directions  at 
any  rate  Germany  had  distinctly  the  better  of  us  in 
scientific  and  technological  manufactures.  The  blame  had 
been  distributed  among  our  Government,  our  manufac- 
turers, our  financiers  and  our  method  of  education ; 
rather  less  stress  had  been  laid  upon  the  question  of 
natural  advantages  or  disadvantages,  and  he  was  person- 
ally inclined  to  think  that  those  of  Germany  had  been 
somewhat  overlooked ;  for  example,  here  were  the 
enormous  natural  deposits  of  potash  salts  on  a  scale 
which,  as  far  as  he  knew,  were  not  to  be  found  anywhere 
else  in  the  world.  It  might  be  possible  to  extract  potash 
from  such  bodies  as  potash  felspar,  and  if  there  was  a 
dearth  of  potash  it  might  stimulate  work  in  that  direct  ion. 
Zinc  manufacture  was  a  fair  example  of  how  natural 
advantages  sometimes  work  out.  Germany  was  a  zinc 
manufacturer  long  before  zinc  was  known  through  the 
production  of  calamine  brass.  England,  however,  WSJ  I  In- 
first  to  take  up  the  manufacture  of  zinc  as  such  by  what 
was  known  as  the  old  English  process.  Then  came 
Belgium  and  Germany,  and  the>c  had  the  advam 
large  deposits  not  only  of  zinc  oic  but  above  all  of  high- 
class  fire-clays,  and  England  lost  its  place  in  tic  /me 
industry  through  no  fault  of  her  manufacturers,  but 
because  she  had  not  those  particular  high-class  clays. 
But  the  balance  has  since  been  redressed  now  that  it  has 
been  found  an  admirable  retort  can  be  made  from  car- 
borundum. That,  of  course,  brought  in  another  form  of 
natural  advantage,  for  they  required  a  cheap  source  of 
electricity,  and  America  had  now  taken  a  prominent  place 
in  zinc  manufacture.  It  was  clear  that  in  these  discussions 
one  must  not  forget  the  natural  advantages  of  the  countries 
concerned. 

With  regard  to  the  other  parties  who  had  to  bear  their 
share  of  the  general  blame,  he  thought  that  it  was  quite 
justifiable  to  sav  that  our  Government  was  in  various 
ways  responsibfe"  for  it.  Possibly  that  was  inevitable  in 
a  system  of  party  Government.  To  what  extent  our 
manufacturers  were  to  blame  was  very  difficult  to  decide. 
It  was  certain  that  for  a  long  time  they  did  not  appreciate 
the  advantages  of  technical  education.  But  they  bad 
factories  that  worked  steadily  and  pa'd  well,  and  they 
therefore  stuck  to  their  old  well-tried  methods,  and  if  any 
of  them  were  manufacturers  in  the  same  position  they 
would  probably  do  the  same  thing. 

To  what  extent  our  methods  of  education  might  be  to 
blame  it  was  also  very  difficult  to  say.  Germany  com- 
menced by  educating  in  the  truest  sense  of  the  word,  bne 
worked  at  science  for  the  sake  of  science  itself. 

Before  1870  Germany-  was  divided  into  small  kingdoms 
the  rulers  of  each  of  which  required  to  be  surrounded  by 
the  shrewdest  and  most  capable  men  they  could  get, 
and  this  gave  an  immense  impetus  to  national  education  ; 
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add  to  this  the  undoubted  bent  of  the  German  mind  to- 
wards science,  and  it  is  obvious  why  science  was  pursued 
for  its  own  sake.  It  was  only  afterwards  that  the  German 
manufacturers  began  to  discover  that  there  was  money  in 
this  same  science,  and  now  Germany  had  ceased  to  pursue 
science  except  for  what  she  could  make  out  of  it,  and  he 
was  inclined  to  think  there  were  signs  of  a  corresponding 
decadence  in  German  science,  not  altogether  to  our 
disadvantage.  Finally,  came  the  very  difficult  question 
to  what  extent  the  financiers  were  to  blame.  In  Germany 
they  had  a  large  number  of  industrial  banks,  banks  that 
were  prepared  to  subsidise  industries,  even  young  and 
growing  industries,  almost  to  any  extent,  and  unquestion- 
ably that  had  been  an  enormous  advantage  to  German 
industry.  He  had  come  across  cases  where  English  firms 
had  been  beaten  out  of  the  market  because  the  Germans 
had  at  tlieir  backs  the  huge  capita!  which  their  banks 
were  ready  to  offer,  and  he  had  felt  the  enormous  power 
which  that  attitude  of  German  bankers  gave  the  Germans, 
but  on  the  other  hand  it  brought  with  it  a  corresponding 
danger.  He  remembered  some  eight  or  nine  years  ago 
a  terrible  financial  crisis  caused  by  the  failure  of  one  large 
German  firm  which  had  been  subsidised  by  the  banks,  and 
that  crisis  very  nearly  brought  about  a  financial  panic  in 
Germany.  Upon  the  whole  he  thought  it  would  be  better 
if  some  banks  were  prepared  to  pursue  a  more  open 
policy  in  that  respect  and  laid  themselves  out  for  the 
support  of  industrial  undertakings  ;  but  he  admitted  that 
it  was  a  very  debatable  point.  He  was  very  much  at  one 
with  Mr.  Martin  in  objecting  to  the  proposed  subsidy  for 
the  dye  industry  by  the  Government.  It  was  to  him  an 
ent  irely  false  policy,  for  if  it  was  a  bad  business  why  should 
the  Government  put  our  money  into  it  ?  If,  on  the  other 
hand,  it  was  a  good  business,  there  would  be  no  difficulty 
in  finding  capital  for  it.  He  could  not  see  that  policy 
was  a  sound  one  or  one  to  be  recommended. 

Mr.  Martin  then  briefly  replied  to  the  discussion,  and 
the  proceedings  terminated. 


Lectures. 


- 

1861. 

1 

tonf. 

Soda  ash  

Bleaching  powder 

71.19S 

- 

156.* 

Estimated  total  value  .... 

over 

._ 

THE     SUPPLY     OF     CHEMICAL     PRODUCTS     TO 
BRI1AIX  AND  HER  DEPENDENCIES. 

Delivered  before  the  Royal  Society  of  Arts  on  Xov.  25, 
1914.  Bv  Sir  William  A.  l'ilden.  J.  Rov.  Soc.  Arts, 
1914.  63,"  8fr— 37. 

(Abstract.) 

After  the  days  of  Lavoisier,  and  during  the  earlier  part 
of  the  nineteenth  century,  the  foundations  of  theoretical 
chemistry  were  laid  by  the  efforts  of  the  chemists  of 
England,  France,  and  Sweden,  including  Davy.  Faraday, 
Daiton,  Gay-Lossac,  Dunias.  and  Berzelius.  There  were 
no  German  chemists  of  the  front  rank  in  those  days,  the 
only  fundamental  discovery  of  great  importance  attributed 
to  Germany  being  the  discovery  of  isomorphism  by 
Mitscherlich  in  1819.  Thus,  whilst  acknowledging  the 
brilliant  services  to  chemistry  of  such  men  as  Liebig,  von 
Bayer,  and  Fischer,  it  is  clear  that  the  fundamental 
principles  underlying  chemical  theory  have  been  estab- 
lished almost  entirelv  bv  the  chemists  of  other  nations. 

In  1862,  A.  VV.  Hofmann  said  that  the  British  had 
maintained  their  pre-eminence  among  the  chemical 
manufacturers  of  the  world,  and  at  about  the  same  time 
W.  Gossage  prepared  the  following  statistics  relating  to 
the  alkali  trade,  beside  which  are  placed  those  collected 
by  C.  Allhusen  in  1852,  from  Sl%  of  the  manufacturers  of 
the  United  Kingdom  : — 


In  1907  soda  compounds,  excluding  bleaching  powder 
and  chroniates,  were  produced  in  the  United  Kingdom  to 
the  value  of  £3,390,000,  whilst  the  value  of  the  bleaching 
powder  made  was  £527,000  ;  imports  of  these  products  in 
1912  from  Germany  were  £8700  and  £44.600  respectively. 
These  figures  show  that  British  manufacturers  have  been 
able,  up  to  the  present,  to  hold  their  own  against  foreign 
competition  in  these  chemicals,  and  a  similar  remark 
applies  to  aluminous  compounds,  coal-tar  products  not 
dyes,  cyanides,  sulphuric  acid,  and  other  acids. 

The  immense  advances  made  in  all  civilised  countries 
have  brought  increasing  demands  for  a  variety-  of  products, 
many  of  which  are  the  outcome  of  recent  chemical  pro- 
gress :  these  include  coal-tar  dyestufis,  drugs,  antiseptics, 
essential  oils,  photographic  chemicals,  explosives,  and 
analytical  and  laboratory  reagents.  The  sources  of  supply 
of  dyes,  drugs,  photographic  chemicals,  and  perfumes  in 
the  Cnited  Kingdom  are  seriously  inadequate,  a  large 
proportion  having  been  obtained  from  Geixnany.  Thus. 
in  1913  we  imported  from  Germany  artificial  dyestufis  to 
the  value  of  £1,730,278,  and  '"  drugs,  unenumerated,  in- 
cluding medicinal  preparations,""  £332,464.  Our  exports 
to  Germany  of  dyes  and  other  chemicals  from  coal  tar 
amounted  in  the  same  year  to  £24,691,  whilst  our  pro- 
duction of  dyestufis  in  1907  was  valued  at  £373.000. 
There  has  been  no  appreciable  production  of  fine  chemicals 
for  analysis  in  this  country. 

The  German  chemists  have  been  boasting  that,  having 
secured  the  trade  in  fine  chemicals  and  dyes,  they  will 
now  attack  the  heavy  chemical  business.  In  this  con- 
nection it  is  to  be  noted  that  the  export  of  sulphuric  acid 
from  Germany  in  1912  was  three  times  as  large  as  that 
from  the  United  Kingdom  in  1913.  The  successful  estab- 
lishment in  Germany  of  works  for  the  production  of 
ammonia  from  its  elements,  and  for  the  fixation  of  atmo- 
spheric nitrogen  as  cyanamide,  is  also  very  significant. 
Though  the  development  of  scientific  teaching  and  re- 
search in  this  country  has  not  been  so  marked  as  in  Germany, 
there  is  "here  considerable  activity  in  chemical  research, 
but  further  co-operation  between  industry  and  science  is 
needed  ;  the  secret  of  the  success  of  German  chemical 
factories  has  been  the  employment  of  the  beet  available 
scientific  skill  and  the  constant  appeal  to  scientific  research. 
One  of  the  most  notable  instances  of  this  has  been  the 
production  of  synthetic  indigo,  the  ultimate  success  of 
which  was  attributed  by  Brunck  to  the  co-ordination  of 
intellectual  labour  and  the  industry  of  many  men  for  a 
number  of  years.  British  chemists,  including  Pe: 
Meldola.  and  Green,  agree  that  Germany's  success  has  been 
due  to  her  better  appreciation  of  the  value  of  science. 

To  remove  reproach  from  British  chemical  industry 
and  to  render  the  Empire  independent  of  supplies  from 
foreign  sources,  it  will  be  necessary  to  have  many  first- 
rate  chemists,  a  few  engineers,  plenty  of  capital,  and  some 
good  business  men  :  a  combination  of  these  in  due  pro- 
portion is  certain  of  success.  If  the  demand  for  scientific 
assistance  were  more  general,  the  supply  of  well-qualified 
men  would  increase  and  greater  attention  would  be  given 
bv  teachers  to  the  industrial  side  of  the  subject.  Further, 
the  remuneration  offered  to  the  chemist  is  often  insuffi- 
cient, and  the  employer  frequently  expects  immediate 
profitable  returns  from  the  engagement  of  a  scientific  man. 
In  German  works  research  and  manufacture  are  regarded 
as  inseparable. 

The  establishment  of  new  industries  requires  assistance 
from  the  State,  and  encouragement  is  already  promised 
for  the  dye  industry;  but  remembering  that  the  manu- 
facturer of  dyestufis  depends  on  a  number  of  intermediate 
compounds,  the  production  of  which  is  associated  with 
other  chemical  manufactures,  it  is  to  be  hoped  that  tempor- 
arv  protection  will  be  extended  beyond  the  immediate 
field  of  the  colour-maker. 

Finallv.  when  the  war  is  over,  everyone  should  demand 
that  business  at  home  shall  be  limited  to  British  goods, 
in  spite  of  the  powerful  organisation  and  long  experience 
behind  the  German  chemical  manufacturers. 

Discrssrox. 
The  Chairman  (Sir  William  Ramsay.  K.C.B.)  said  that 
it   was  for  the  scientific  and  technical  d  I  t""5 

countrv   to  outline  the  steps   necessary  to  recover  then- 
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.>rmcr   supremacy.     German    chemical    industries    ware 

1  by  specialists,  aided  by  a  highly  trained  stall  of 

lentiric.  technical,  commercial,  and  legal  men,  and  were 

1  by  fiscal  and  other  legislation,  by  low  freights, 

.id   bj    bounties.     Such   competition    must    bo   met   by 

ition  amongsl  ohemical  manufacturers,  for  i  xample 

iller  works  combining   to  obtain  officiont   labora- 

ind  by  protecting  our  industries  by  means  similar 

se  adopted   in  Germany. 

Prof.  .1.  .1.   Dobbie  said  t  h;it  as  regards  the  supply  of 

rained   ohemista,    this    country    was    in   a   bel 

■an  ii   had  over  been.     In  the  smallest  of  the  Scottish 

lliversities,   twelve   research   students   wore   assisting   in 

oduction  of  certain  drugs  required  by  tho  Army 

.nd  Navy.     Unless  chemical  manufacturers  won'  prepared 

0  avail   themselves  of  scientitic  assistance,   and  to  ro- 

uunerate   it  adequately,    little  progress  could   bo   made. 

vornraent    Laboratory    had    recently    applied    to 

manufacturers    for    chemicals    previously    made 

but   no  one   would   undertake   the  manufacture, 

.ml  finally  it  had  been  made  in  the  Laboratory  itself. 

'hat  indicated  either  lack  of  suitable  men  in  the  works,  or 

lawillingncss  to  devote  the  time  to  the  problem.     What 

I  ras  needed  here  was  proper  organisation. 

\.   E.   Berry  said  that  many  manufacturers  were 

■adicapped  l>v  the  restrictions  with  regard  to  duty-free 

pint 

Prof.  A.  G.  Green  said  that  the  Germans  had  considered 

worth  while  to  pay  to  obtain  knowledge,  whilst  we  had 

ot.     In  addition  to  the  difficulties  with  regard  to  alcohol, 

he  British  manufacturer  was  handicapped  by  the  price  of 

uch  products  as  ether  and  ethyl  acetate,  which  had  to  be 

lade  from  industrial  alcohol.     However,  the  question  of 

Icbhol  was  not  of  premier  importance  ;    the  question  of 

:ie  employment  of  chemists  came  first. 

Mr.  A.  C.  Chapman  sa,id  that  it  was  necessary  to  educate 

lany  British  manufacturers  and  also  the  British  public. 

he  brewing  industry  had  recognised  the  value  of  science. 

Mr.  W.  F.  Reid  said  there  were  many  inventions  made 

i  this  country  but  worked  abroad.     The  British  Govern- 

icnt  had  at  first  refused  to  adopt  smokeless  powder  for 

M  Army,  because,  if  they  had  done  so,  all  the  rifles  would 

ave  had  to  be  altered.     The  commercial  aspect  of  tho 

uestion  was  of  tho  greatest  importance.     It   would   be 

'  seless  to  invest  large  sums  in  plant  for  new  manufactures 

nlees  such  manufactures  could  be  protected  in  somo  way 

:ter  the  end  of  the  war. 

Col.  C  E.  Cassal  referred  to  the  very  low  salaries  offered 
>  and  accepted  by  trained  chemists. 
The  Acthor  replied  briefly  to  the  various  points  raised. 


HE  PREPARATION  AND  COMMERCIAL  USES  OF 
HYDROGEN.  By  A.  W.  Crosslev.  Pharrn.  Soc., 
April  21,  1914.  Pharm.  J.,  1914,  92,  604—607, 
637— 040,  676 — 679. 

It  is  only  within  the  last  ten  years  or  so  that  hydrogen 
is  become  a  substance  of  great  commercial  importance. 

The  methods  by  which  hydrogen  is  now  made  on  the 

irge  scale   may   be  divided   into  four  groups  : — 1.  The 

•tion  of  acids  on  metals ;    2.  The  action  of  steam  on 

iet*ls  and   other  substances  ;    3.  Electrolytic  methods  ; 

Other  methods. 

1.  Action  of  acids  oh  metals. — In  some  industries  and  for 
ding  balloons  in  stationary  military  camps  hydrogen  is 
iade  by  the  action  of  ddute  sulphuric  acid  on  iron,  but 
lere  are  many  objections  to  this  method,  not  the  least 
ting  the  enormous  quantities  of  material  which  have  to 
*  used.  For  example,  a  military  airship  of  no  very 
iceptional  capacity  requires  from  250,000  cubic  feet  (about 
000,000  litres)  to  "500,000  cubic  feet  of  hydrogen  to  inflate 
.  which  would  necessitate,  taking  the  lower  figure  of 
ipacity,  the  use  of  about  18  tons  of  iron  and 31  tons  of 

Iphuric  acid. 

2.  Action  of  steam  oh  metals,  etc. — The  two  most 
idely  employed  methods  coming  under  this  head  are  the 
'tion  of  steam  on  iron,  giving  oxide  of  iron  and  hydrogen, 


and  tho  action  of  steam  on  coke,  produoing  the  so-callod 

water-gas, 

I  II     M        ..I         11. 

winch  contains  on  the  average  II  18,00  13,  CO, 4,  .\  - 

together  with  small  amoii: i  I  (.'II,.     The  carbon 

monoxide  and  othor  impurities  oao 
variety     of     methods;     for     example,     Frank     (l'r.      I 
371,814,  1906;     this  J  .   1907,    108)  the 

dried  water-gas  over  oaloium  oarbide  a<  above  800  C, 
when  carbon  monoxide  and  e-t  »  it  !>  the  oai  bidi  . 

forming  calcium  oxide,  oali  mat  .  and  carbon: — 

=  CaO  +  3C 
20aC,     CO,=2CaO+5C 

and  nitrogen  is  absorbed  with  formation  of  calcium 
cyanamide  : — 

CaC3+N2=CaNCN+C 
In  order  partially  to  romovo  the  oxides  of  carbon  tho  water- 
gas  may  first  be  treated  with  solvents  or  strongly  cooled 
to  liquefy  them.  Jouve  and  Gautier  (l'r.  Pat.  372,01 
1906;  this  J.,  1907,  401)  pass  the  gas  through  a  porous 
partition  of  unglazed  porcelain  so  as  to  separate  the 
hydrogon  by  reason  of  its  more  rapid  rate  of  diffusion. 
A  single  passage  through  the  partition  reduces  the  content 
of  carbon  monoxide  from  45  to  8%.  The  Cie.  du  Gaz  de 
Lyon  (Ft.  Pat.  375,164  of  1907  ;  this  J.,  1907,  863)  pass 
water-gas  mixed  with  steam  at  a  temperature  exceeding 
400J — 500D  C.  over  a  catalyser,  such  as  oxido  of  iron, 
when  the  carbon  monoxide  is  replaced  by  an  equal  volume 
of  hydrogen  : — 

CO+H2+H20=C02+2H, 

and  the  carbon  dioxide  producod  is  removed  by  lime. 
(See  also  Elworthy,  Fr.  Pat.  355,324  of  1905 ;  this  J., 
1905,  1164).  The  Griesheim  Elektron  Company  (Eng. 
Pat.  13,049  of  1912;  this  J.,  1913,  278)  pass  water-gas, 
mixed  with  steam,  into  a  heated  retort  charged  with  quick- 
lime, when  calcium  carbonate  is  formed  : — 

[H:+C0]+Ca04-Hi0=CaC0,+H,+H, 

The  elimination  of  tho  monoxide  is  very  complete,  and  the 
resulting  hydrogen  (containing  tho  nitrogen  originally 
present  in  the  water-gas)  costs  about  one  penny  per  cubio 
metre. 

Some  of  the  working  methods  may  be  briefly  described 
as  follows  : — 

The  Linde-Frank-Caro  Process  (compare  Linde,  this  J., 
1911,  746;  also  Frank,  this  J.,  1911,  893)  starts  with 
water-gas,  having  practically  the  composition  indicated  in 
Column  1  : — 


. 


Hydrogen     

Carbon  monoxide 

Carbon  dioxide 

Nitrogen 

Oxygen,  marsh  gas,  sul- 
phur and  phosphorus 
compounds 


48—54% 
42— 44% 

2—5% 

a— 5»o 

Variable 
amounts 


97—07-5% 
1-7—2% 

.Nil 

1—1   ■ 
.Nil 


99-2—99-4% 

.Nil 

Nil 

0-6 — 0-8% 

Nil 


The  carbon  dioxide  is  removed  by  using  absorbents,  such 
as  lime,  caustic  soda,  or  more  simply  by  a  solution  of  caustic 
soda  under  the  pressure  necessary  for  separating  tho  water- 
gas  into  its  constituents.  This  separation  is  based  on  the 
fact  that  hvdrogen  boils  ( —  253;)  much  lower  than  either 
carbon  monoxide  (—  192°)  or  nitrogen  (—  196  C>).  Hence 
if  tho  gaseous  mixture  be  cooled  with  liquid  air,  carbon 
monoxide,  nitrogen,  and  other  impurities  are  condensed, 
while  hydrogen  remains  in  the  gaseous  form.  There  is 
thus  obtained  one  portion  of  the  water-gas  very  rich  in 
carbon  monoxide  (80— 85%),  which  can  be  burnt  in  a 
gas-engine  serving  to  drive  the  plant ;  and  a  second 
portion,  very  rich^in  hvdrogen,  with  composition  given  in 
Column  2  above.  Further  purification  can  be  effected  by 
treatment  with  soda-lime,  when  the  whole  of  the  carbon 
monoxide  is  removed,  and  the  resulting  gas  has  the  compo- 
sition indicated  in  Column  3  above.  The  inventors  of 
the  process  claim  that  hydrogon  produced  in  this  way 
contains  no  heaw  hvdrocarbons,  oxygen,  or  compounds 
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of  sulphur  and  phosphorus,  and  that  it  can,  therefore,  be 
used  for  catalytic  reactions  or  for  tilling  balloons,  because 
it  contains  nothing  liable  to  corrode  balloon  fabric  or  to 
cause  explosions.  The  cost  of  producing  the  gas  with  the 
composition  given  in  Column  2  is  l£d.  per  cubic  metre, 
and  the  gas  of  the  composition  indicated  in  Column  3, 
2d.  per  cubic  metre.  The  gas  can  be  stored  in  gasometers 
or,  as  it  issues  from  the  apparatus  under  about  50  atmo- 
spheres pressure,  in  compression  cylinders. 

The  Messerschmitt  patents.  (Eng.  Pat.  12,117  of  1912  ; 
Fr.  Pats.  444,105  of  1912  ;  461,480,  461,623  and  461,624 
of  1913  ;  Ger.  Pats.  254,222,  263,390,  263,391,  268,062 
and  268,339  of  1912;  this  J.,  1912,  1079,  1126;  1913, 
351,944;  1914,  136,  137,  201,313)  combine  the  production 
of  hydrogen  by  the  action  of  steam  on  iron  and  reduction  of 
the  resulting  iron  oxide  by  water-gas.  These  two  reactions, 
which  take  place  between  700°  and  800°  C,  are  known 
respectively  as  the  gassing  or  oxidation  period  and  the 
reduction  period.  They  are  carried  out  alternately  so  long 
as  the  reactions  take  place  with  sufficient  speed,  averaging 
about  ten  minutes  and  twenty  minutes  respectively. 
The  principles  of  the  process  have  been  known  for  a  long 
time,  and  are  the  subject  of  numerous  patents  (Lane, 
Eng.  Pat.  17,591  of  1909  ;  Dieffenbach  and  Moldenhauer, 
Fr.  Pat.  444,044  of  1912  ;  this  J.,  1910,  1057  ;  1912, 1126) ; 
but  there  are  many  technical  difficulties  which  up  to  the 
present  have  not  been  mastered,  more  particularly  that 
of  heating  the  contact  mass  uniformly  and  sufficiently 
speedily  without  running  the  risk  of  over-heating  and 
melting  it.  The  Messerschmitt  patents  claim  to  have  over- 
come these  difficulties  by  a  series  of  details  of  furnace  con- 
struction, ensuring  even  heating  and  heat  economy.  On 
leaving  the  generators  the  hydrogen  is  purified  by  spraying 
with  water  to  remove  dust,  and  is  then  led  through  chambers 
tilled  with  bog  ore  and  lime  to  remove  traces  of 
sulphur  compounds  and  carbon  dioxide.  The  gases 
used  for  heating  and  reducing,  which  do  not  cost  more 
than  one-halfpenny  per  cubic  metre  of  hydrogen  pro- 
duced,  are  carefully  purified,  thus  rendering  the  life  of 
the  contact  mass  a  very  long  one,  and  securing,  with  the 
small  amount  of  further  purification  already  mentioned,  an 
almost  chemically  pure  hydrogen  containing  only  traces 
of  nitrogen. 

Another  method  makes  use  of  the  application  of  high 
pressure  in  promoting  chemical  reactions  whereby  it  is 
possible  to  retain  the  liquid  state  from  the  boiling  point  up 
to  the  critical  point,  and  thu.  to  utilise  the  physical  pro- 
perties of  a  liquid  at  high  temperatures,  causing  reactions 
to  take  place  which  cannot  be  carried  out  at  low  tempera- 
tures. Led  by  the  assumption  that  in  the  presence  of  a 
metal  water  in  the  liquid  state  might  be  made  to  decompose 
into  hydrogen  and  oxygen,  Bergius  (this  J  ,  1913,  462) 
has  investigated  and  patented  a  process  for  producing 
hydrogen  in  large  quantities  by  the  action  of  water  on  iron. 
The  reaction  takes  place  quantitatively  in  accordano 
with  the  equation  : — 

3Fe+4H20=4H8+Fe304 

and  is  carried  out  at  300°  to  340°  C.  The  oxide 
of  iron  is  produced  as  a  very  fine  powder,  which  can 
easily  be  reduced  to  the  metallic  state  by  either  carbon 
or  carbon  monoxide.  The  speed  of  the  reaction  increases 
with  increase  of  temperature,  and  is  also  affected  by  the 
presence  of  such  substances  as  sodium  chloride,  ferrous 
chloride,  or  a  metal  such  as  copper,  as  can  be  seen  from  the 
results  detailed  in  the  following  table  : — 

Quantity  of  hydrogen 
per  hour. 
Temp.  c.c. 

Iron  and  pure  water 300°         . .  230 

Iron  and  pure  water  +  FeCl, 300°         . .         1,390 

Iron  and  pure  water  +  FeCl,  +  Cu     300°         ..         1,930 
Iron  and  pure  water  +  FeCl,  +  Cu      340°         . .         3,450 

Within  the  limits  practically  obtainable,  the  speed  of  the 
reaction  is  so  great  that  in  a  vessel  of  10  gallons  capacity 
about  3000  cubic  feet  of  hydrogen  can  be  generated  per  day. 
Since  iron  and  water  are  the  raw  products,  it  is  possible 
to  obtain  an  extremely  pure  form  of  hydrogen,  mainly 
because  the  carbon  and  sulphur  compounds  in  the  iron  are 
practically  unattacked  by  the  water.     A  sample  of  the 


gas  has  been  analysed  by  passing  30  litres  over  heated 
copper  oxide  and  weighing  the  water  and  carbon  dioxide 
formed.  In  a  second  experiment  200  litres  of  hydrogen 
were  passed  under  pressure  through  a  copper  coil  cooled  in 
liquid  air  and  the  condensed  fraction  analysed  for  carbon 
dioxide,  carbon  monoxide,  saturated  and  unsaturated 
hydrocarbons,  with  the  following  results  : — H,  99-9495  ; 
CO,  00011  ;  CoH2n+2,  0-0416  ;  unsaturated  hydrocarbons, 
0-0078%.  Advantages  claimed  for  the  method  are  that  as 
the  reaction  is  vigorous  the  hydrogen  is  obtained  under  high 
pressure  (up  to  300  atmospheres  :  Ger.  Pat.  254,593  of 
1911  and  Fr.  Pat.  447,080  of  1912  ;  this  J.,  1913,  195,  364), 
and  may  bo  directly  filled  into  cylinders  without  previous 
compression ;  further,  that  compared  with  the  latest 
and  cheapest  technical  process  for  the  production  of 
hydrogen,  that  of  Linde-Frank-Caro,  it  gives  a  very  much 
purer  gas  without  cost  of  purification,  without  cost  of  com- 
pression, and  with  a  total  expense  of  energy  60%  less  than 
is  needed  in  the  Linde  process.  The  gas  containing  less 
than  1-01%  impurities,  and  costing  about  three-farthings 
per  cubic  metre,  is  now  being  produced  at  a  factory  in 
Hanover.  Bergius  has  also  patented  another  process 
(Ger.  Pat.  259,030  of  1911  ;  this  J.,  1913,  657),  in  which  a 
mixture  of  carbon  dioxide  and  hydrogen  is  produced  by 
heating  together  coke  and  water  in  presence  of  thallium 
chloride.  The  carbon  dioxide  is  removed  by  lime,  and 
the  resulting  hydrogen  is  obtained  absolutely  pure  and 
under  a  pressure  of  more  than  100  atmospheres. 

3.  Electrolytic  methods. — One  of  the  main  difficulties  met 
with  in  the  preparation  of  hydrogen  by  the  electrolysis  of 
water  or  some  suitable  electrolyte,  is  that  a  mixture  of 
oxygen  and  hydrogen  is  given  off  at  both  electrodes.  The 
hydrogen  contains  about  1%  of  oxygen  and  the  oxygen 
about  2%  of  hydrogen.  Depending  on  the  use  to  which 
the  hydrogen  is  to  be  put,  this  amount  of  oxygen  may 
become  very  dangerous,  as  for  example,  in  the  synthet  ic 
preparation  of  ammonia,  where  the  mixture  of  gases  is 
heated  to  a  fairly  high  temperature.  In  order  to  avoid 
this,  the  electrodes  may  be  separated  by  a  diaphragm, 
which,  however,  increases  the  resistance  in  the  cell  to  such 
an  extent  that  the  efficiency  of  the  apparatus  is  seriously 
reduced.  The  difficulty  has  been  overcome  in  a  variety 
of  ways,  and  in  the  Garuti  system  (see  Eng.  Pats.  23,663 
of  1896,  12,950  of  1900,  2820  of  1902,  and  27,249  of  1903  ; 
this  J.,  1897,  337  ;  1900,  1121  :  1902,  778  ;  1905,  94) 
which  is  used  in  Italy,  the  diaphragm  consists  of  iron  sheets 
about  1  mm.  thick,  covered  on  both  sides  with  a  metallic 
net  to  facilitate  the  separation  of  the  small  bubbles  of  gas 
which  collect.  The  electrolyte  is  a  26%  solution  of  potas- 
sium hydroxide,  which  must  be  very  pure  as  if  it  contains 
chlorides  or  sulphates,  CI  and  SO,  ions  are  formed, 
which  attack  the  electrodes.  Other  forms  of  electrolytic 
apparatus  are  described  in  Fr.  Pat.  355,652  of  1905  ;  Ger. 
Pat.  198,626  of  1906,  Fr.  Pat.  397,319  of  1908  ;  this  J., 
1905,  1240  ;    1908,  946  ;    1909,  799). 

The  Elektron  Works  at  Griesheim  on  Rhine  prepare 
hydrogen  by  the  electrolysis  of  potassium  chloride. 
Three  important  products — hydrogen,  chlorine,  and 
potassium  hydroxide  are  thereby  made  in  one  operation. 
The  Maschinenfabrik  Oerlikon  use  a  solution  of  potassium 
carbonate  as  electrolyte,  and  the  Heraeus  Company  in 
Hanau  use  a  20%  solution  of  potassium  hydroxide 
maintained  at  60 — 70"  C.  Both  firms  require  an 
expenditure  of  six  kilowatt -hours  per  cubic  metre  of 
hydrogen.  Where  electric  power  costs  £4  per  horse-power 
year,  as  is  frequently  the  case  in  Germany,  the  electric 
energy  necessary  for  the  production  of  one  cubic  metro 
of  hydrogen  amounts  to  about  three-farthings. 

Large  quantities  of  hydrogen  are  also  formed  in  various 
electrolytic  processes,  such,  for  example,  as  the  prepara- 
tion of  sodium  hjdroxide. 

4.  Other  methods. — In  this  connection  may  be  mentioned 
the  action  of  water  on  calcium  hydride,  CaH„  prepared 
by  passing  electrolytic  hydrogen  into  metallic  calcium 
heated  in  an  electric  furnace  (Fr.  Pat.  327,878  of  1902  ; 
this  J.,  1903,  950),  and  the  so-called  hydrolith  and  hydro- 
genite  processes.  Hydrolith  is  a  white  crystalline  powder 
consisting  of  about  90%  calcium  hydride,  the  remainder 
being  oxide  or  nitride.  When  treated  with  water  about- 
one  cubic  metre  of  hydrogen  is  evolved  from  each  kilo..oi 
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hatirolith.  UudrogeniU  consist*  «>{  L'r.  part*  of  fcrrosilicon, 
00  parts  of  sodium  hydroxide,  and  20  parts  of  slaked  linio  : 
when  Boitably  ignited,  it  reacta  with  prodaotion  af 
ii.  and  the  silicates  of  sodium  and  calcium.  One 
jjfln  of  hydrogonite  yields  from  -Tip  to  370  litres  "f 
hydro 

(Bug.  Pat.  14,703  of  1011  ;   this  J.,  1912,  use) 
Be  ii  mixture  of  hydrogen  artd  carbon  monoxide  in 
.mv  desired  proportion  (i>y  regulating  the  supply  of  water) 
■T  heating  together  a  mixture  of  water  ami  hydrocarbon 
IMonn,  such  as  petroleum.      Every  litre  of  petroleum 
famishes  aliout  3000  litres  of  gas.     (See  also  Badischc, 
163,11  I  of  1913  ;  this. I..  1914,313.) 
The  Carbonium  Company  at   BViedriohflhafen,  the  head- 
-  of  the  Zeppelin  dirigible   balloon   > 
hydrogen   by  decomposing  acetylene  eleetrioally. 
The  oarbon  is  produced  in  snch  a  fine  state  of  division 
that  it  commands  a  high  price  as  a  pigment.     (Compare 
tet,  IV.  Pat.  421,838  of  1910;   this  J.,  1911.  642). 
Numerous  other  methods  have  been  suggested,  but  it 
would  hardly  seem  likely  that  many  of  them  could  really 
he  considered  as  sources  ..f  cheap  hydrogen  when  com- 
pared  with  some    of   those  alrcadv   mentioned.      Vveno 
iEiil'.  Pat.  11,838  of  1912  :  this  J.,  1913,  289)  treats  each 
[■art  of  an  alloy  of   78 — -79   parts   Al,  1 — 15  parte  of  Zn 
and  0-5—7  parte  of  Sn,    with   0025 — 01 2  part  of  Hg. 
After  heating  to  as  high  a  temperature  as  possible,  without 
volatilising  the  mercury,  the  moss  is  treated  with  hot 
water. 

ltfssier  and  Chaillaux  (Fr.  Pat.  447,088  of  1912;  this 
J.,  1913,  234)  heat  a  mixture  of  barium  sulphate  and  man- 
ganous  oxide  to  a  red  heat,  finally  to  a  white  heat,  and 
.pass  steam  under  pressure  over  the  resulting  mass,  when 
the  following  reactions  are  stated  to  take  place  r-1- 

BaS04-f4.MnO  =  BaS+4MnO, 
BaS+4MnO.=BaS+4MnO+202 
BaS+4MnO+4H,0=BaSO,+4MnO  +  4H, 

Jaubcrt  (Fr.  Pats.  427,191  of  1910;  438,021  of  1911; 
this  J.,  1911.  105S;  1912,  536)  prepares  hydrogen  by  the 
ignition  and  autocombustion  of  mixtures  containing 
excess  of  a  combustible  body,  capable  of  decomposing 
steam  at  high  temperatures,  with  an  oxidising  agent  to 
maintain  combustion,  and  a  substance  capable  of  evolving 
steam  when  heated.  Such  mixtures  are :  powdered  iron 
20  parte,  slaked  lime  10  parts,  potassium  perchlorate  6 
parts ;  or  ferrosilicon  20  parts,  lead  monoxide  10  parts,  and 
soda  lime  60  parts. 

Uses  of  hydrogen. 

Hydrogen  is  used  as  a  combustible  on  account  of  the  high 
temperature  attainable  when  it  is  burnt  in  presence  of 
oxygen  (up  to  2800°  C).  The  so-called  oxy-hydrogen  flame 
is  employed,  for  example,  in  the  fusion  and  welding  of 
platinum  and  in  uniting  the  edges  of  lead  sheets  for  making 
Teasels  to  hold  acids.  The  best  proportion  in  which  to  use 
the  gases  for  welding  is  one  part  of  oxygen  and  four  parts  of 
ii ;  if  the  proportion  of  oxygen  is  increased,  the 
flame  acquires  an  oxidising  action.  The  oxy-hydrogen  flame 
has  now  been  largely  replaced  by  the  oxy-acetylene 
flame,  because  the  latter  yields  a  higher  temperature,  and 
whilst  in  the  reducing  flame  about  4  cubic  metres  of 
hydrogen  are  required  for  one  cubic  metre  of  oxygen, 
only  700 — 800  litres  of  acetylene  are  necessary.  The 
oxy-hydrogen  flame  is  also  employed  in  working  fused 
quartz  for  making  laboratory  apparatus  or  quartz  mercury 
lamps. 

In  the  manufacture  of  tungsten  filament  lamps  an 
inert  atmosphere  is  required  in  which  to  heat  the  filaments 
to  a  high  temperature  during  their  final  treatment. 
Generally  a  mixture  of  hydrogen  and  nitrogen  in  equal 
volumes  is  employed,  and  it  is  of  importance  that  the 
hydrogen  should  be  very  pure  on  account  of  the  tendency 
of  the  filaments  to  oxidation. 

Hydrogen  is  now  largely  used  for  the  filling  of  balloons 
and  dirigible  airships.  It  is  calculated  as  possessing  a 
lifting  capacity  of  1  kilo,  per  cubic  metre,  and  must  be 
of  a  sufficient  degree  of  purity  not  to  attack  the  balloon 
fabric.  It  is  recorded  (this  J.,  1907,  1130)  that  a  balloon 
burst  at  Milan  in  1906,  the  fabric  of  which  was  marked 
with  spots  which  could  be  easily  torn.     These  were  proved 


to  have  been  neusorl  by  photphorio  and  ai 

inmi  the  oxidation  of  phosphine  and  anine  in  to* 
in  \uth  which  the  balloon  had  been  filled      lie 

quantities  of  hydrogen  required  f<T  the  tilling'  ■>(  airships 

arc  on  the  manufacturing  scale,  and,  moreover,  the  supply 
unit  be  regular,  booause  of  the  high  rate    'i  diffn 
hydrogen;    though  improvements  in  the  mai 
balloon  fabrics  are  now  largely  minimising  tins  objection. 

In  the  last  deoade  two  entirely  new    industries  have 

sprung   into  exist.  the   behaviour  of 

noe  of  eerl  are  : — 

( I )  The  synthetic  production  of  ammonia  d 
nitrogen   and   hydrogen.     (2)  The   hmdi  inn-  of  fats. 

In  lsiiv  Sabatn  r  and  Senderens  disi 
method    for   hydrogenating    volatile    OI 
based  on  the  employment  of  certain  metals  m  a  fin 
of  division  as  catalysers.     Numerous  detail'  d 
have   appeared   on    the   subject   in   the   Compten  Rendu* 
andthe  Bulletin  de  la  Sociit'  ehimi</H< id*  1  bbatiei 

and  Senderens  (1897 — 1900),  Babatier  and  Mailhe 
(1904 — 8),  and  Sabatier  and  Murat  (1912).  Babatier  and 
Senderens  have  also  published  a  resume  of  their  researches 
in    the    Annates    de    Chimie    •/    ■/•  I'i  ■"■>    [8], 

4,  319;  1909  [8],  16,  70);  Sabatier  has  delivered  ■ 
lecture  on  the  subject  before  the  German  Chemical  Bi 
(Ber.,  1911,  44,  1984),  and  a  still  more  detailed  account 
is  to  be  found  in  the  recently  published  book  entitled 
"La  Catalyse,"  by  P.  Sabatier  (see  also  this  J.,  1914,  733). 
The  process  consists  essentially  in  passing  tho  vapourB 
of  a  substance  mixed  with  excess  of  hydrogen  through  a 
tube  containing  a  metallic  catalyser,  such  as  platinum 
black,  nickel,  cobalt,  iron,  or  copper,  maintained  at  a 
suitable  temperature,  which  may  bo  the  ordinary  tem- 
perature, but  which  is  in  general  from  150—200°  C, 
180°  C.  being  frequently  the  most  suitable.  Of  these 
five  metals,  nickel  is  the  most  active,  and  together  with 
cobalt  the  only  one  capable  of  producing  certain  hydro- 
genations  such  as  that  of  the  benzene  ring  ;  copper  is 
the  least  active,  platinum  and  iron  being  intermediate 
between  cobalt  and  copper.  The  hydrogen  must  be  rigor- 
ously purified  from  such  substances  as  hydrogen  sulphide, 
arsenide,  phosphide,  and  chloride.  This  is  accomplished 
by  passing  it  through  a  long  glass  tube  containing  copper 
turnings  heated  to  redness,  which  arrests  the  major  portion 
of  the  impurities;  then  through  a  long  tube  filled  with 
moistened  potassium  hydroxide  to  arrest  acid  vapours 
or  hydrogen  sulphide,  and  finally  drying  the  gas.  The 
activity  of  the  nickel  varies  very  much  according  to  the 
nature  of  the  oxide  from  which  it  is  prepared,  and  the  con- 
ditions under  which  the  oxide  is  reduced.  Nickel  obtained 
by  reduction  at  a  bright  red  heat  is  practically  inert  as  a 
catalyser,  whereas  when  produced  by  precipitating  the 
hydroxide  from  the  nitrate,  drying,  and  reducing  at 
250°  C.  it  is  excessively  active,  but  also  very  variable  in 
character.  The  best  product  is  obtained  by  dissolving 
commercial  nickel  in  nitric  acid,  free  from  hydrochloric  acid, 
calcining  the  nitrate  at  a  dull  red  heat,  and  reducing 
the  oxide  so  obtained  at  about  300°  C.  Such  nickel  is 
capable  of  producing  a  greot  variety  of  reactions,  and 
maintains  its  activity  for  a  very  long  time.  If  the  reduc- 
tion is  carried  out  above  350°,  the  nickel  is  of  little  use 
for  reducing  substances  containing  the  benzene  ring,  but 
at  250°  or  280°  C.  the  resulting  substance  is  quite  active 
in  this  respect.  The  presence  of  infinitesimal  amounts 
of  chlorine,  bromine,  or  iodine  poisons  the  catalytic  effect 
of  nickel,  and  therefore  tho  metal  should  never  be 
prepared  from  oxide  precipitated  from  the  chloride. 
The  catalytic  activity  of  nickel  exhibits  three  stages, 
an  initial  short  period  during  which  the  catalyst 
adapts  itself  to  its  function,  a  normal  period  of  activity 
and  a  period  of  decline.  The  second  period  of  normal 
function  is  generally  very  long,  and  would  probably  be 
indefinite  if  the  metal  did  not  come  in  contact  with  any 
traces  of  substances  capable  of  altering  its  surface,  as 
may  easily  be  derived  from  the  hydrogen  used,  from  the 
substance  itself  or  from  the  product  of  the  reaction. 
Traces  of  sulphur  or  of  the  halogen  elements  (as  already 
mentioned)  completely  suppress  the  activity  of  nickel ; 
for  example,  benzene  which  has  not  been  completely 
purified  from  thiophene  cannot  be  transformed  into 
cyclohexane,  and  the  presence  of  a  minute  trace  of  bromine 
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in  phenol  prevents  the  latter  being  changed  into  cyclo- 
hexanol.  When  carefully  prepared  the  nickel  can, 
however,  be  used  for  a  very  long  time,  and  Sabatier  and 
Senderens  quote  an  instance  where  they  employed  the 
same  tube  of  nickel  for  transforming  benzene  into  cyclo- 
hexane for  more  than  a  month.  Sooner  or  later  its 
action  becomes  enfeebled  (the  more  active  the  metal,  the 
more  rapid  the  change),  due  to  traces  of  toxic  substances, 
which  gradually  accumulate,  and  most  frequently  to 
small  amounts  of  non-volatile  tarry  matters,  which  con- 
dense on  the  active  surface  and  so  prevent  contact  with 
the  hydrogen  and  the  substance  under  treatment.  When 
an  enfeebled  specimen  of  nickel  is  dissolved  in  dilute 
hydrochloric  acid  there  is  always  a  fetid  smell  of  hydro- 
carbons, and  a  deposit  of  brown  viscous  matter.  The  same 
effect  is  noticed  when  the  reaction  gives  rise  to  substances 
which  are  only  slightly  volatile  at  the  temperature  of 
the  reaction,  and  which  gradually  impregnate  the  metal 
and  prevent  its  activity.  For  example,  in  the  hydro- 
genation  of  aniline  at  190°  C.  there  is  mainly  produced 
cyclohexylamine,  CsHnNH,,  boiling  at  134°  C,  but  also 
two  non-volatile  amines,  dicyclohexylaniine,  (C6H11).,NH 
and  cyclohexylaniline,  CsHnNHCsHj,  which  boil  above 
250°  C.  It  is  for  this  reason  that  it  is  necessary  to  avoid 
allowing  the  metal  to  become  moistened  with  the  liquid 
under  treatment,  which  may  be  caused  by  an  excess  of  the 
substance  or  by  a  lowering  of  the  temperature  of  the 
reaction  tube. 

Hydrogenations  can  only  take  place  within  a  certain 
range  of  temperature,  and  both  the  substance  to  be  trans- 
formed and  the  transformation  product  must  be  kept  in 
the  state  of  vapour.  Within  a  certain  limit,  the  higher 
the  temperature  the  greater  the  acceleration  of  the 
reaction,  but  changes  of  temperature  may  produce  pro- 
found changes  in  the  course  of  the  reaction.  Thus  benzene 
can  be  converted  into  cyclohexane,  C6H12,  by  hydrogen 
in  presence  of  nickel  at  70°  C,  the  amount  formed  in- 
creasing with  the  temperature  and  reaching  a  maximum 
at  180* — 200°  C.  Then  the  amount  gradually  decreases  to 
300°  C,  at  which  temperature  the  reaction  no  longer  takes 
place  ;  on  the  contrary,  cyclohexane  is  decomposed  into 
benzene  and  hydrogen,  or  into  benzene  and  methane, 
according   to   the  equation : — 

3C6H12=2C6H6+6CH4. 
Above  300°  C.  the  reaction  is  limited  to  the  transformation 
of  benzene  into  methane.  When  a  substance  is  capable 
of  adding  on  several  molecules  of  hydrogen,  this  can  often 
be  carried  out  in  stages  by  a  choice  of  temperature,  thus 
anthracene,  C,4Hj0,  at  180°  C,  is  changed  into  the  per- 
hydride,  C14H24 ;  at  200°  C.  into  the  octohydride  and  at 
260°  C.  into  the  tetrahydride.  The  easiest  reactions  to  carry 
out  are  those  capable  of  being  brought  about  over  a  large 
range  of  temperature  such  as  the  reduction  of  an  ethylenic 
linkage  or  of  certain  nitro-derivatives.  The  most  difficult 
are  where  the  range  of  temperature  is  narrow,  as  in  the 
hydrogenation  of  the  aromatic  nucleus,  and.  above  all, 
with  the  diphenols  or  pyrogallol. 

The  reactions  may  bo  divided  into  four  classes  : — 1. 
Reduction  without  fixation  of  hydrogen.  2.  Reduction 
effected  with  fixation  of  hydrogen.  3.  Direct  fixation  of 
hydrogen,  as,  for  example,  at  a  double  bond.  4.  Hydro- 
genations effected  with  decomposition  of  the  molecule. 

1.  Reduction  without  fixation  of  hydrogen  is  of  little 
importance.  It  may  be  exemplified  by  the  conversion  of 
nitrous  oxide  into  nitrogen  and  water  without  the  forma- 
tion of  either  ammonia  or  hydrazine. 

2.  Reduction  effected  with  fixation  of  hydrogen  is  illus- 
trated by  the  behaviour  of  carbon  monoxide  : — 

CO+3H2=H20+CH4. 
The  reaction  commences  at  180° — 200°,  and  is  rapid  at 
230° — 250°  C,  so  that  with  a  mixture  of  3  vols,  of  hydrogen 
and  1  vol  of  carbon  monoxide,  it  is  practically  complete, 
and  pure  methane  rejults.  Below  250°  C,  the  nickel  can 
be  used  indefinitely  and  is  completely  soluble  in  dilute 
hydrochloric  acid  without  leaving  any  carbonaceous 
residue.  Above  250°  C.  tnere  is  a  complication  due  to  the 
reaction  : — 

2CO=C+C02, 
and  at  380°,  when  using  the  mixture  of  gases  which  is 
totally  converted  into  methane  at  250°  C,  a  mixture  is 


formed  containing  in  100  vols.,  10-5  vols.  CO.,,  67-9  vols. 
CH4,  and  21-6  vols.  H2.  Carbon  dioxide  is  likewise  con- 
verted into  methane, 

C02+4H2=CH1+2H20, 

and  at  300°  C,  using  excess  of  hydrogen,  the  reaction  can 
be  made  to  furnish  almost  pure  methane,  by  washing  the 
resulting  gases  with  potassium  hydroxide,  drying  and 
liquefying,  under  conditions  such  that  any  hydrogen 
present  in  the  mixture  is  not  condensed,  and  therefore 
escapes.  The  production  of  methane  by  the  direct  hydro- 
genation of  carbon  monoxide  or  dioxide  can  be  utilised 
for  the  industrial  preparation  of  a  gas  possessing 
very  high  calorific  power  and  capable  of  being  used 
for  heating  or  lighting  (Int.  Congress  Applied  Chem., 
Rome,  1906,  4th  "Section,  188).  Several  methods  have 
been  suggested,  of  which  the  most  promising  would  appear 
to  be  the  preparation  of  water-gas  at  as  high  a  temperature 
as  possible,  when  it  consists  of  almost  equal  volumes  of 
carbon  monoxide  and  hydrogen,  with  very  small  amounts 
of  nitrogen  and  carbon  dioxide.  By  a  process  of  cooling 
three-quarters  of  the  earbon  monoxide  can  be  liquefied, 
giving  a  gas  of  the  composition  one  vol.  of  carbon 
monoxide  and  4  vols,  of  hydrogen,  which,  when  passed 
over  nickel  at  200° — 250°  C,  is  converted  into  a  mixture 
of  equal  vols,  of  methane  and  hydrogen.  The  refrigera- 
tion has  the  further  effect  of  condensing  the  sulphur 
compounds  present  in  water-gas,  which  would  poison  the 
nickel. 

3.  The  preparation  and  careful  study  of  the  properties 
of  hydrogenated  aromatic,  or  hydroaromatic,  compounds 
have  long  been  of  the  greatest  importance  on  account  of 
their  close  connection  with  such  substances  as  the  naph- 
thene  hydrocarbons  of  petroleum  and  the  naturally 
occurring  terpenes  and  camphors.  Many  hydroaromatic 
substances  have  been  prepared  by  indirect  methods,  but 
their  direct  preparation  from  aromatic  compounds,  in 
many  cases,  has  been  rendered  possible  by  Sabatier  and 
Senderens'  reaction.  In  the  great  majority  of  cases  the 
hydrogenation  of  the  aromatic  nucleus  by  hydrogen  in 
presence  of  finely  divided  nickel  takes  place  at  about 
180°  C.  without  any  considerable  amount  of  side  reactions, 
and  consequently  the  products  are  obtained  in  very  good 
yields.  (Compare  Skita  and  Ritter,  Ber.,  1911,  44,  668.) 
Below  250°  C.  toluene,  the  three  xylenes,  mesitylene  and 
pseudocumene  give,  in  almost  quantitative  yields,  the 
corresponding  methyl-cyclohexanes.  Traces  of  unaltered 
aromatic  hydrocarbons  are  always  present,  but  they  are 
easily  removed  as  nitro  compounds  by  treatment  with  a 
mixture  of  1  vol.  of  concentrated  nitric  acid  and  2  voLs.  of 
concentrated  sulphuric  acid.  In  the  case  of  aromatic 
hydrocarbons  with  a  long  side  chain,  there  is  always  pro- 
duced, besides  the  principal  normal  product,  more  or  less 
of  the  saturated  hydrocarbons  with  shorter  side  chains. 
e.g.,  ethylbenzene  gives  ethylcyclohexane  and  some  methyl- 
cyclohexane ;  propylbenzene  gives  propylcyclohexane 
together  with  some  methyl-  and  ethyl-cyclohexanes.  The 
amounts  increase  with  rise  in  temperature,  and  it  is  there- 
fore important  to  limit  the  temperature  to  180°  C.  in  these 
reactions.  Phenol  is  easily  converted  into  cyclohexanol 
at  180°  :  thymol  and  carvacrol  into  the  corresponding 
methylisopropvlcvclohexanols  at  180° — 185°  and  195° — 
200°  C.  respectively. 

4.  The  phenomenon  of  hydrogenation  accompanied  by 
decomposition  of  the  molecule  largely  depends  on  the  tepi- 
perature.  Generally  speaking,  between  300°  and  350°  C. 
cyclic  hydrocarbons  are  broken  down  into  small  molecules, 
principally  methane  (see  benzene,  above).  Acetylene  gives 
at  quite  a  low  temperature  ethane  and  small  amounts. of 
higher  gaseous  and  liquid  hydrocarbons.  By  carrying  out 
the  reaction  at  200°  C,  Sabatier  and  Senderens  obtained  a 
liquid  consisting  principally  of  pentane  and  its  homologues, 
together  with  small  quantities  of  ethylenic  hydrocarbons 
and  traces  of  aromatic  hydrocarbons.  The  liquid  in 
density,  odour,  and  fluorescence  resembled  Pennsylvanian 
petroleum  ;  whereas  the  same  reaction  without  the  use 
of  any  hydrogen  and  at  200°— 300°  C.  gave  rise  to 
a  liquid  consisting  principally  of  aromatic  hydrocar- 
bons and  strongly  resembling  Caucasian  petroleum. 
On  these  facts  Sabatier  and  Senderens  have  formulated 
a  theory  of  the  formation  of  natural  petroleum.    They 
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presume  that  in  the  interior  "f  the  earth  huge  masses 
of  the  alkali  metala  and  metals  of  the  alkaline  earths  exist, 
'her  with  their  carbides.     These,  when  acted  upon  by 
water   vapour,    would    liberate   hydrogen   and   acetylene 
peotively,  and  reactiona  similar  to  the  above  would  take 
place.     If   the   hydrogen   was   in   large  excess,   then  on 
Doming  in  contact  with  nickel,  cobalt   or  iron  at  tempera- 
tures   lower    than    200    C,    American    petroleum    would 
lit,  together  with  large  quantities  of  combustiblo  gases 
(hydrogen,  methane,  ethane,  etc.),  such  as  aro  actually 
met    with    at     Pittsburgh.     If  acetylene  encountered  the 
metals    without    any    appreciable   amount    of    hydro 
then'  would  result  principally  aromatic  hydrocarbons  or 
Caucasian  petroleum.     Intermediate  conditions  would 
to  the  petroleums  of  Galicia  or  Roumania. 

Finely  divided  cobalt,  such  as  is  produced  by  the  reduc- 
tion of  its  oxide,  may  be  substituted  for  nickel  in  all  of  the 
reactions  which  the  latter  is  capable  of  bringing  about, 
but  its  activity  is  less  marked  than  that  of  nickel,  and  in 
iral  higher  temperatures  are  necessary.  Finely 
divided  iron,  obtained  by  the  reduction  of  its  oxides,  can 
be  substituted  for  nickel  in  many  reactions,  but  not  in  all. 
For  example,  it  is  possible  to  use  it  for  reducing  ethylenic 
hydrocarbons,  acetylene,  aldehydes,  or  ketones,  but  it  is 
useless  for  transforming  oarbon  monoxide  or  dioxide  into 
methane,  and  also  for  the  fixation  of  hydrogen  to  tho 
aromatic  nucleus.  Another  disadvantage  is  that  the 
oxides  must  be  reduced  at  temperatures  between  400° — 
460°,  which  takes  six  or  seven  hours  to  accomplish,  for 
if  the  temperature  is  higher  then  the  catalytic  activity  of 
the  metal  is  practically  negligible.  Copper  is  also  capable 
of  producing  many  reductions,  though  not  all,  and  on 
account  of  its  cheapness  and  the  ease  with  which  it  is 
obtained  from  its  oxide  by  reduction  at  180°  C,  it  may 
become  of  commercial  importance.  Its  activity,  however, 
varies  considerably  according  to  its  method  of  preparation. 
It  is  the  lust  metal  for  using  in  the  reduction  of  aromatic 
nitro  derivatives,  because  its  action  is  only  directed  to  the 
SO,  group,  and  not  to  the  aromatic  nucleus.  Nitro- 
benzene  can  be  thus  easilv  transformed  into  aniline  at 
i  between  300°  and  400'  C.  the  reaction  is  regular 
and  rapid,  if  hydrogen  is  in  excess,  when  aniline  is 
obtained  pure  and  in  a  9S°0  yield.  The  behaviour  of 
copper  is  sometimes  quite  different  from  that  of  nickel  ; 
for  example,  at  300° — 330°  it  converts  cyclohexanol  into 
cyclohexanone. 

The  preparation  of  chemical  substances  by  the  process 
of  Sabatier  and  Senderens  is  carried  out  on  the  commercial 
scale  by  Poulenc  Freres,  under  the  direction  of  Senderens. 

The  reactions  so  far  described  deal  with  the  action  of 
hydrogen  in  presence  of  a  finely  divided  metal  on  a  sub- 
stance in  the  form  of  vapour,  but  man}'  processes  have 
been  devised  for  applving  the  principle  to  liquids,  as  sug- 
gested by  Ipatieff,  Paal,  Willstatter,  and  Skita.  The 
method  of  Ipatieff  consists  in  heating  the  substance  to 
be  hydrogenated  in  presence  of  nickel  or  its  oxide  with 
hydrogen  under  a  pressure  of  at  least  100  atmospheres. 
The  work  is  described  in  a  series  of  papers  appearing 
principally  in  the  Journal  of  the  Russian  Physical  and 
Chemical  Society  from  1906  to  the  present  time.  On  the 
whole,  the  results  are  very  similar  to  those  obtained  by 
the  method  of  Sabatier  and  Senderens,  e.g.,  the  aromatic 
nucleus  is  hydrogenated  in  all  cases,  benzene  giving  at 
160°  cyclohexane,  which  is  decomposed  at  300°  C.  into 
benzene,  methane,  and  hydrogen  with  deposition  of 
carbon.  Acetone  and  homologues  give  secondary  alcohols, 
and  other  examples  are  summarised  in  the  following 
table  :— 


Pressure 

Temp. 

in  atmo- 
spheres. 

Product 

Phenol    

215= 

Cyclohexanol 

Camphor    . . 

SSO" 

— 

Borneol 

Limonene  . . 

300—320° 

120 

Limonene  dihydride 

Pinene    .... 

265° 

— 

Pinene  dihydride 

Carvone 

280° 

120—130 

Carvomenthone 

Naphthalene 

250° 

120 

Tetra-  and  deca-hydrides 

Anthracene 

260—270° 

100—125 

Tetra-,    deca-,    and    per- 
hydrides 

Quinoline,    which    iM    only   converted   into    tie 
hydridi   bj  Sabatier  and  Sendereoi'  met  Ii.kI,  give*  almost 
the  deean  Oleic  add  a!  100  C  and  under 

26  atmospheres  pressure  does  not 

but    at   tK)  atmosphere*   p 
into  stearic  acid. 

PaaTa  method. — Many  attempt i  have  been  made 
metals  in  the  oolloi 

nation.    Iii   pnasnoe  of  i 
as  proved  by  Paal,  the  stability   of  oolloidaJ 

tions    is    considerably    increased.     The    two 

ally  used  by  Paal  aro  called  by  him  protalbin 
lysalbinic  acids,  and  may  be  prepared  from  egg  albumin 
(this  J.,  1902,  996),  by  heating  al  100°  C.  with  :i"„  aqueous 
sodium  hydroxide  for  ono  hour.  ( in  acidifying  with  acetic 
acid  protalbinic  acid  is  precipitated  and  is  purified  from  salts 
by  dialysis.  After  washing  with  alcohol  and  drying  it 
forms  a  white  powder,  easily  soluble  in  aqueous  acetone 
or  acetic  acid,  and  in  both  acids  and  alkalis.  Lysalbinic 
acid  is  contained  in  the  mother  liquors  of  protalbinic  acid, 
and  is  isolated  by  evaporating  to  a  small  bulk,  and  acidify- 
ing with  sulphuric  acid.  It  is  then  purified  by  pouring  its 
concentrated  aqueous  solution  into  alcohol,  and  is  a  fine 
white  powder,  soluble  in  water.  It  constitutes  about  one- 
quarter  of  the  original  weight  of  albumin.  An  alkaline 
solution  of  sodium  lysalbinatc  orprotalbinate  is  treated  wit  h 
platinic  chloride  and  a  slight  excess  of  hydrazine  hydrate 
and  allowed  to  stand  five  hours.  The  salts  produced  are 
removed  by  dialysis,  and  the  solution  concentrated,  first, 
on  the  water  bath,  and  then  in  a  vacuum.  The  product, 
when  dried  at  100°  C,  forms  black  glistening  scales,  which 
dissolve  readily  in  water  to  a  dark  brown  opalescent  solu- 
tion. Colloidal  solutions  of  palladium  may  be  prepared  in 
a  similar  manner  (Skita  and  Meyer,  this  J.,  1913,  46). 
The  solutions  are  very  stable,  and  even  when  concentrated 
can  be  heated  for  some  time  without  undergoing  change. 

An  aqueous  solution  of  the  colloidal  platinum  is  added 
to  an  alcoholic  solution  of  tho  substance  to  be  hydro- 
genated, and  hydrogen  passed  in.  It  is  of  import  a 
keep  the  liquid  agitated,  and  temperature  and  pressure  both 
exercise  an  influence  on  the  course  of  the  reaction.  (Com- 
pare Skita.  Bcr.,  1908,  41,  2938  ;  1910,  43,  3393.)  The 
results  obtained  are  similar  to  those  produced  by  Sabatier 
and  Senderens'  method,  but  colloidal  palladium  will  not 
reduce  the  benzene  nucleus.  The  reduction  of  oleic  acid 
to  stearic  acid  was  effected  by  Fokin  (this  J.,  1907,  1149) 
at  the  ordinary  temperature,  using  palladium  or  platinum 
black.  Paal  and  Roth  (this  J.,  1908,  864)  have 
shown  that  sodium  oleate  and  colloidal  palladium  give  a 
60%  yield  of  pure  stearic  acid,  and,  further  (this  J.,  1909, 
611),  "that  castor  oil,  croton  oil,  olive  oil,  cotton-seed  oil, 
linseed  oil,  butter,  and  lard  can  be  completely  reduced  by 
colloidal  palladium  and  hydrogen  to  give  in  all  cases  a  hard, 
white,  brittle  crystalline  substance.  In  1911  Skita  and 
Paal  patented  (Ger.  Pat.  230,724)  the  use  of  palladous 
chloride  and  gum  arabic  instead  of  colloidal  palladium, 
and  they  have  proved  ( Ber. ,  1 9 1 1 ,  44, 2,862)  that  strychnine 
in  dilute  acetic  acid  containing  a  little  I°0  palladium 
chloride  and  1%  gum  arabic  is  reduced  to  strychnine 
dihydride  in  presence  of  hydrogen  under  two  atmospheres 
pressure,  and  under  three  atmospheres  to  strychnine 
tetrahydride.  Brucine  under  similar  conditions  is  con- 
verted into  brucine  dihydride. 

W'ilhldtter's  method. — The  researches  of  Willstatter  have 
made  the  use  of  platinum  or  palladium  black  in  presence 
of  hydrogen  of  almost  general  application.  The  substance 
to  be  acted  on  is  dissolved  in  a  suitable  solvent,  mixed 
with  platinum  black  (one-third  to  one-thirtieth  of  the 
weight  of  the  substance)  and  hydrogen  led  in,  during  which 
time  the  apparatus  is  shaken  continuously.  In  this 
manner  ethylenic  linkages  easily  become  saturated  ;  ethyl 
oleate  is  changed  to  ethvl  stearate  ;  eugenol  and  isoeugenol 
give  propylguaiacol  (Fournier,  Bull.  Soc.  Chim.,  1910  [4]  7, 
23)  ;  cholesterol  in  ethereal  solution  with  one-third  of  its 
weight  of  platinum  black  is  completely  changed  to  choles- 
terol dihydride  in  two  days  (Willstatter  and  Mayer,  this  J., 
1908,  642,  829).  The  method  gives  good  results  with 
aromatic  hydrocarbons,  which  are  converted  into  the 
corresponding  cvclohexanes  and  also  with  the  terpenes. 
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Platinum  would  appear  to  give  in  general  more  satisfactory 
results  than  palladium. 

SyxJhetic  ammonia. 

The  affinity  of  nitrogen  for  hydrogen  is  so  small  that  the 
two  gases  do  not  unite  to  any  appreciable  extent  either  at 
ordinary  or  raised  temperature.  The  best  mixture  of 
these  ga3es  for  the  production  of  ammonia  is  1  vol.  of 
nitrogen  to  3  vols,  of  hydrogen,  but  the  limit  of  the  per- 
centage of  ammonia  attainable  under  ordinary  pressure  is 
at  high  temperatures  very  small  indeed,  as  will  be  seen 
from  the  following  table  : — 

Percentage  amount  of  NH3  in  the  equilibrium  of  the 
reaction  N2+3H2=2NH3. 


Pressure  in  atmospheres. 

Temperature. 

1 

100 

200 

400° 

0-48% 

_ 

500° 

013 

10-8% 



550° 

00769 

6-70 

11-9% 

600° 

II-04S 

4-5 



650° 

00321 

302 

5-71 

700° 

0021 

21 

— 

750° 

00159 

1-54 

2-99 

800° 

0011 

1-1 

•           — 

850° 

00089 

0-874 

1-68 

950° 

00055 

0-542 

1-07 

1000° 

00032 

— 

— 

It  would,  therefore,  appear  from  the  figures  in  the  first 
column  of  the  table  that  the  production  of  ammonia  by 
this  process  would  be  practically  impossible.  There  is, 
however,  another  factor  of  the  greatest  importance  to  be 
considered,  for  the  number  of  molecules  on  both  sides  of 
the  equation 

N2+3H8=2NH3 
4  mols.  2  mols. 

is  not  the  same,  and  this  decrease  means  that  the  per- 
centage of  ammonia  attainable  is  proportional  to  the 
working  pressure  over  a  wide  range.  As  will  be  seen,  the 
values  for  the  percentage  equilibrium  at  100  and  200  atmo- 
spheres show  a  very  different  state  of  affairs,  and  technical 
synthesis  becomes  a  possibility  if  the  equilibrium  at  such 
pressure  can  be  reached  and  in  a  short  enough  time.  The 
process  developed  is  due  to  the  work  of  Haber  and  Le 
Rossignol  (Z.  anorg.  Chem.,  44,  341  ;  Ber.,  1907,  40,  2144  ; 
Z.  Elektrochem.,  1908,  14,  181  ;  1910,  16,  244 ;  Ger.  Pats., 
235,421,  1908  ;  238,450,  1909  ;  Fr.  Pats.  406,943  of  1909  ; 
see  also  this  J.,  1905,  131,  545;  1910,  485,  488,  1057; 
1913,  134  ;  1914,  49).  Haber  has  shown  that  with  suitable 
catalysts  it  is  possible  to  work  at  temperatures  ranging 
between  500°  and  600°  C.  and  at  high  pressure,  so  that  the 
equilibrium  is  nearly  maintained  with  a  high  rate  of  flow 
of  gas.  The  actual  process  used  by  the  "  Badischo  Anilin 
und  Soda  Fabrik,"  which  firm  has  taken  over  the  patents, 
is  based  on  the  description  given  by  Haber  (see  this  J., 
1913,  134).  It  consists  in  compressing  a  mixture  of  1  vol. 
of  nitrogen  and  3  vols,  of  hydrogen  in  presence  of  a  catalyst, 
when  under  a  pressure  of  175  atmospheres  and  at  a  tempera- 
ture of  nearly  550°  C.  about  8%  by  vol.  of  ammonia  is 
formed.  The  gases  pass  from  the  compression  cylinder  to 
a  cooling  arrangement,  where  the  ammonia  liquefies,  and 
may  be  drawn  off,  or  water  may  be  directly  introduced 
into  the  apparatus,  and  under  the  pressure  used  a  concen- 
trated solution  of  ammonia  produced  directly.  The  very 
high  pressure  used  limits  the  space  which  may  be  filled 
with  the  catalyst,  but  more  than  1  kilo,  of  ammonia  can  be 
produced  per  hour  for  each  litre  of  catalyser  space.  The 
necessary  heat  is  produced  by  the  reaction  itself,  for  13,000 
grm. -calories  are  set  free  at  this  temperature  by  the 
formation  of  1  grm. -equivalent  of  ammonia  from  its 
elements.  Haber  describes  osmium  as  the  best  catalyst 
but  for  use  on  the  large  scale  it  cannot  be  seriously  con- 
sidered, as  the  world's  stock  does  not  amount  to  much 
over  100  kilos,  and  only  small  amounts  are  obtained 
annually.  Next  in  order  comes  uranium,  which,  in  the 
form  containing  carbide,  such  as  is  produced  in  the  electric 
furnace  from  uranium  oxide  and  carbon,  crumbles  under 


high  pressure  to  a  very  fine  powder  possessing  at  500°  C. 
very   high   catalytic   activity.     An  essential   when   using 
uranium  is  that  no  water  or  substances  which  would  give 
rise  to  water  should  be  present  in  the  gases.     When  this 
process  came  to  be  applied  on  the  large  scale,  difficulties 
of  quite  an  unusual  nature  had  to  be  overcome,  more 
particularly  in  the  construction  of  apparatus  to  withstand 
the  necessary  pressure  and  temperature.     Steel  loses  its 
carbon  at  the  temperatures  in  question,  so  that  its  capa- 
bility of  withstanding  pressure  is  reduced  to  a  minimum. 
Iron  completely  changes  its  properties  and  at  high  tem- 
peratures becomes,  in  quite  a  remarkable  degree,  pervious 
to  hydrogen  under  high  pressure.     But  these  and  many 
other  difficulties  have  now  been  completely  overcome, 
and  the  works  of  the  Badische  Company  at  Oppau,  near 
Ludwigshafen-am-Rhein,  are  producing  large  quantities 
of   ammonium   sulphate   annually.     The   process  is  not 
without  danger,  as  very  slight  amounts  of  oxygen  or  air 
entering  the  apparatus  are  sufficient,  at  the  high  pressure, 
to  cause  explosions.     Automatic  devices  for  indicating  the 
presence  of  oxygen  have  been  introduced,  and  the  danger 
from   explosion   is  guarded   against   by  setting   up  the 
apparatus  in  bomb-proof  chambers.     A  very  careful  study 
has  been  made  of  the  various  catalyst"  which  can  be  used, 
and  it  has  been  found  that  in  general  they  are  made  more 
active  by  the  presence  of  certain  foreign  substances  or 
promoters  ;  in  many  cases  a  very  minute  quantity  is  suffi- 
cient to  raise  the  catalytic  activity  very  considerably. 
Among  the  more  important  promoters  are  the  oxides, 
hydroxides,  and  salts  of  the  alkali  metals  and  of  the  metals 
of  the  alkaline  earths.     Moreover,  osmium  and  uranium 
are  not  by  any  means  the  only  possible  catalysts,  for  iron 
itself,   manganese,   or  tungsten  can   be   used  with  good 
effect.     Another  factor  of  great  importance  is  the  recog- 
nition of  certain  specific  poisons  for  ammonia  catalysts. 
The  most  active  poisons  are  sulphur,  selenium,  tellurium, 
phosphorus,    arsenic,    boron,    or    the    hydrides    of    those 
elements  ;     also   many   organic   compounds   and   certain 
metals  of  low  melting  point,  which  can  easily  be  formed 
from  their  compounds  by  reduction  with   hydrogen  ;  for 
example,    lead,    bismuth,    and    tin.     Extremely    minute 
quantities  of  oxygen-sulphur  compounds,  such  as  sulphur 
dioxide,  which  are  almost  always  present  in  the  purest 
commercial  products  or  in  the  so-called  pure  gases,  suffice 
to  render  the  catalysts  absolutely  inactive  or  to  diminish 
their  activity  very  considerably  ;  thus  iron  prepared  from 
its  oxide  with  a  content  of  0-01%  Na2S04  or  containing 
0-1  %S  is  quite  useless.     The  recognition   of  these  facts 
necessitates  the  preparation  of  contact  materials  free  from 
such  poisons,  and  also  the  very  careful  purification  of  the 
gases  which  are  to  be  used.    As  little  as  one  part  per  million 
of  sulphur  in  the  gas  mixture  can  be  injurious,  so  that 
even  electrolytic  hydrogen   has   to   be  further  purified. 
The  nitrogen  is  prepared  by  the  Linde  method,  or  by 
passing  air  over  heated  copper,  and  the  hydrogen  by  any 
of  the  methods  already  alluded  to.     In  order  to  free 
hydrogen  from  traces  of  carbon  monoxide  treatment  with 
caustic  alkalis  at  high  temperatures  is  especially  recom- 
mended (Badische,  Fr.  Pat.  439,262  of  1912  ;   this" J.,  1912, 
722)  ;  for  instance,   hydrogen  containing  1%  CO  can  be 
treated  with  (a)  80%  caustic  soda  at  260°  under  50  atmo- 
spheres pressure  or  (b)  25%  caustic  soda  at  240°  C.  under 
200  atmospheres  pressure.     Great  as  the  possibilities  of 
this  process  seem  to  be,  neither  the  Chilian  nitrate  !ior 
Norwegian  nitrate  industries  are  likely  to  suffer  thereby, 
for  the  annual  increase  in  demand  for  these  substances  is 
calculated   to   amount   to    185,000   tons   of   ammonium 
sulphate. 

The  hardening  of  faU. 

The  hardening  of  fats  consists  in  adding  to  the  glyceridc 
of  an  unsaturated  acid  the  necessary  number  of  atoms  of 
hydrogen  to  convert  it  into  the  glyceride  of  a  saturated  acid. 

Though  by  weight  the  amount  of  hydrogen  required  for 
converting  an  oil  into  a  workable  solid  fat  is  not  great, 
the  volume  of  hydrogen  assumes  enormous  proportions. 
One  ton  of  oleic  acid  requires  roughly  79,000  litres  or 
2800  cubic  feet,  and  one  ton  of  triolein  requires  75,900 
litres  or  2680  cubic  feet  of  hydrogen.  It  has  not 
been   found    possible    to    obtain    any    accurate   idea   of 
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the  amount  of  mis  which  are  thus  treated  annually,  bnt 
it  may  be  mentioned  Unit  the  Linde  Company's  method 
fur  the  production  of  hydrogen  (tin-.  J.,  1011,  748,  k:i:i)  ia 

being  carried  out  in  various  faotoriefl  for  fat  hardening 
tu  the  extent  of  1000  oubio  metres  per  hour,  which  amount 
is  sufficient  to  harden  100,000  tons  of  fal  annually.  There  is 
further  a  factory  in  Norway  capable  of  produoing 
4500  oubio  metres  of  hydrogen  by  an  electrolytic  method, 
and  of  hardening  150  tons  of  whale  oil  every  twenty  four 
hours  (Offerdahl,  see  later).  The  reason  why  the  hardoning 
of  fats  has  assumed  such  large  proportions  is  that  so  much 
of  the  natural  supply  of  hard  fata  is  now  employed  in  the 
making  of  margarine  and  other  foodstuffs,  that  the 
amount  of  such  fats  available  for  soap  boiling  has  been  con- 
siderably encroached  upon,  and  hence  it  has  become 
necessary  to  lind  other  sources  of  hard  fats  for  the  latter 
purpose.  One  of  the  principal  oils  submitted  to  the 
process  of  hardening  is  whalo  oil,  of  which  the  world's 
supply  in  1912  amounted  to  1,200,000  barrels  (about  42,000 
inns),  more  than  half  of  which  was  obtained  from  Norway 
(Offerdahl,  this  ,T.,  1914,  32)  Ten  or  fifteen  years  ago 
only  small  amounts  of  whalo  oil  were  used  in  the  tanning 
industry  or  for  lubricating,  its  taste  and  smell  prohibiting 
its  employment  for  other  purposes.  More  recently  larger 
quantities  have  been  worked  up  for  the  isolation  of  glycerol. 
The  oil  is  now  almost  entirely  hardened  to  a  substance 
melting  between  40°  and  50°  C,  which  possesses  neither 
taste  nor  smell. 

Although  in  the  application  of  Sabatier  and  Sen- 
il.rens'  reaction,  substances  are  only  usod  in  the  state 
of  vapour,  and  these  authors  lay  stress  on  the  point 
that  the  catalyst  should  not  bo  allowed  to  become  moist- 
ened with  tho  substance  under  treatment,  the  present 
methods  for  the  hardening  of  oils  are  the  direct  outcome  of 
the  researches  of  Sabatier  and  Senderens.  Tho  first  patent 
mi  with  the  hydrogenation  of  oils  in  the  liquid  form 
was  taken  out  by  Normann  (Eng.  Pat.  1515,  1903;  this  J., 
1904,  26).  This  patent  marks  the  commencement  of  a  new 
industry,  but,  in  view  of  more  recent  work,  it  does  not  ap- 
|>ear  to  contain  many  of  the  essentials  of  success,  some  of 
which  are  : — 1 .  The  preparation  of  the  catalyst  in  a  suitable 
condition.  2.  The  proportion  of  the  catalyst  used.  3.  The 
temperature  at  which  hydrogenation  is  carried  out.  4.  The 
refining  of  the  fatty  body.  5.  The  application  of  continu- 
ous mechanical  agitation.  6.  The  use  of  hydrogen  free 
from  hydrogen  sulphide,  0-1%  of  this  gas  being  sufficient 
to  stop  the  reaction.  The  importance  of  some  of  these 
points  is  illustrated  by  the  following  records  of  experiments 
by  O.  Hehner  : — 


tho  melting-point  "f  the  resulting  solid  wm  ..t  c.     I 

am!     I    illustrate    tin     necessity   of   exercising   care    in    tie- 

preparation  of  the  oatelyit,     (Hokel  prepared  bom  the 


FIG.   1. 

Figs.  1  and  2  show  the  behaviour  of  whale  oil  and  rape 
oil  respectively-  when  submitted  to  the  action  of  hydrogen  in 
presence  of  reduced  nickel.  The  time  during  which  the  ex- 
periment lasted  and  the  volume  of  hydrogen  absorbed  are 
indicated  in  these  and  following  diagrams.  It  will  be  seen 
that  the  iodine  value  of  the  whale  oU  fell  from  130-7  to  38, 
and  the  melting-point  of  the  resulting  solid  was  38°  C.  With 
the  rape  oil  the  iodine  absorption  fell  from  105-4  to  8-3,  and 
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T.OI      n    .     , 
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FIO.  3. 


hydroxide    or    from    the    nitrate,    through    the    oxide 
was    of    approximately    equal  effect   with   whale   oU   at 
250°,  though  much  less  active  in  the  latter  case  at  180  O-, 


Cc  H .absorbed 

LinseedOil         N  TP  Cusvii. 
N.  no*  HYDROXIDE  -t  350"  b% 


w^o  nickel  prepared  by  strongly  heating  the  nitrate  and 

ffing  *£ resuCg  oxide  was  practically  without  effect 

iir.,e^d  oil    and  nickel  obtained  from  tho  sulphate 

?C"h   the   hydroxide   (probably  containing .traces   of 

i  k5»1  was  markedly  less  active  than  carefully  purified 

S  from  the  hydroxide.     The  following  example,  taken 
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along  with  some  other  data  hero  quoted,  from  evidence 
handed  into  court  in  the  case  of  Joseph  Crosfield  and  Sons, 
Limited,  v,  Technico-Chemical  Laboratories,  Limited,  may 
be  cited  in  further  exemplification  of  this  point.  The 
iodine  value  of  an  oil  was  decreased  from  108-4  to  72-1  b3' 
treatment  with  hydrogen  in  presence  of  nickel  obtained  by 
igniting  nickel  carbonate  at  400° — 450°,  and  reducing  the 
resulting  oxide  with  hydrogen  at  400°  C.  A  specimen  of 
the  same  oil  had  its  iodine  value  lowered  to  13-2  when 
treated  in  presence  of  nickel  prepared  from  the  carbonate 
by  roasting  at  300°  for  5 — 6  minutes,  and  reducing  the 
resulting  oxide  with  hydrogen  at  300°  C.  for  4 — 5  minutes. 


Linseed  Oil  trftcr«»vABious  proportions  «r 

N.T.P  Curves  N,  from  hydroxioe 


'l 


The  curves  in  Fig.  5  show  the  great  importance  of 
selecting  a  definite  proportion  of  the  catalyst,  and  also,  in 
common  with  most  of  the  previous  curves,  the  effect  cf 
temperature  on  the  absorption  of  hydrogen.  With  0-5% 
of  nickel  there  was  practically  no  absorption  of  hydrogen, 
even  on  raising  the  temperature  to  250°  ;  with  1%  of 
nickel  absorption  was  slow  at  180°,  increasing  rapidly  on 
raising  the  temperature  to  250°,  whereas  with  5%  of  nickel. 


Cr   Hiobiirbed 
400 

LinsceoOil. 


NT.  P  Curves    Effect  of  Su  irhur  «m « 
Arm  lie  i-  "•(  rtvoR»CER 
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Fig.  6. 


the  absorption  was  at  the  end  of  seven  and  a  half  hours 
considerably  greater  at  180°  than  it  was  at  250°  C,  when 
using  only  1%  of  nickel.  Figs.  6  and  7  show  the  effects 
produced  by  the  presence  of  arsenic  and  sulphur  in  the 
hydrogen  or  by  using  commercial  gases,  such  as  water-gas. 
By  unpurified  hydrogen  is  meant  the  gas  such  as  would 
be  obtained  from  a  good  specimen  of  zinc  without  further 
removal  of  impurities.  Hydrogen  containing  arsenic 
was  generated  from  an  ordinary  sample  of  zinc.  Hydrogen 
containing  much  sulphur  refers  to  the  gas  passed  through 
a  very  dilute  solution  of  hydrogen  sulphide  in  water. 
The  effect  of  hydrogenation  on  a  variety  of  acids  and  oils 
is  well  illustrated  by  the  figures  contained  in  the  following 
table,  comprising  the  results  of  numerous  experiments 
conducted  by  F.  W.  Passmore. 


v-c  H3  absorbed 
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— 

Despite  the  large  amount  of  work  which  has  been  done  on 
the  hardening  of  fats,  the  literature  on  the  subject  is 
very  meagre,  and  almost  the  only  information  which  is 
forthcoming  is  in  numerous  patents.*  A  good,  though 
brief  description  of  many  of  the  processes  and  forms  of 
apparatus  employed  is  to  be  found  in  a  paper  by  C.  Ellis 
(this  J.,  1912,  1155).  There  is,  however,  one  patent 
(Lessing,  Eng.  Pat.  18,998  of  1912:  this  J.,  1913,  917) 
not  mentioned  in  Ellis's  paper,  which  appears  to  differ 
materially  from  others,  more  particularly  in  the  novel 
method  for  bringing  catalyst  and  oil  in  contact.  According 
to  this  process  hydrogen  containing  5 — 10%  of  carbon 
monoxide,  such  as  may  easily  be  prepared  from  water-gas 
or  the  thermal  decomposition  of  coal  gas  or  h3Tdrocarbons. 
is  passed  over  reduced  nickel,  with  formation  of  nickel 
carbonyl.  The  nickel  need  not  be  pure,  but  in  the  form  of 
such  complex  mixtures  as  are  obtained  in  the  treatment 
and  reduction  of  nickel  ores.  The  mixture  of  hydrogen 
and  any  desired  proportion  of  nickel  carbonyl  is  then  passed 

'English  Patents.— -1515,  1903;  2520,  1907;  9112,  1908; 
3752,  7726,  29,612,  and  30.282,  1910;  72,  4702,  5773,  18,282, 
18,310,  18,998,  23,377,  23,643,  and  28,754,  1912  ;    16,283.  1913. 

German  Patents. — 256,500  and  260,885,  1911. 

French  Patents.— 378,528,  1907  ;  426,343,  1910  ;  425.729  and 
433,294,  1911  ;  439,262,  441.097,  447,420,  447.68S,  449,668,  and 
450,703,  1912  ;    458,445,  1913. 

U.S.  Patents.— 1,004,034  and  1,004,035.  1911:  1,040,531. 
1 040,532,  and  1,043,580,  1912 ;  1,058,738,  1,059,720,  »nd 
1,060,673.1913.  (See  this  J.,  1904,  26  ;  1907,1150;  1908,296; 
1909,  1005  ;  1910,  1396  ;  1911,  966,  1022,  1266,  1461 ;  1912,  13ti„ 
398,  443,  722,  826,  1085,  1186  ;  1913,  234,  253,  475,  497,  543. 
610,  612,  705,  797,  798,  917,  958,  989,  1119.) 
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into  tho  substance  to  be  hydregenated  it   ■  tcni]>craturo 

between  200°     240  C,  when  the  nickel  carbonyl  is  deoom- 

.1  and  elementary  nickel,  inn  very  pure  and  particularly 

ive    form,    is    produced.     The    proportion    of    nickel 
carbonyl  required  is  very  small,  excellent  results  having 

i  obtained  with  an  amount  equivalent  to  01  ]mrt  •■! 
nickel  jht  100  ]«irts  of  oil.  Fresh  nickel  carbonyl  is  always 
passing  into  the  substanco  to  bo  hydrogenated,  and  the 
niokel  is  believed  to  act  in  the  nascent  condition  at  tho 
motm-nt  of  'lecomposition  of  the  niokel  carbonyl.  This 
seems  to  bo  borne  out  by  tho  fact  that  if  the  same  per- 
;^o  of  nickel  be  introduced  into  an  oil  as  nickel  car- 
bonyl,  the  latter  decomposed  and  then  hydrogen  passed  in, 
there  is  practically  no  result  from  tho  commercial  point  of 

i .     (Compare  C.  Ellis,  loc.  cit.  ;    Shukoff  s  Ger.  Pat., 
Ml,823of  1910.) 

The  process  of  hydrogenation  gives  rise  to  fats  of  any 
desired  degree  of  hardness,  which  are  used  at  the  present 
time  primarily  for  soap  making.  It  is  stated  that  the 
soaps  produced  are  very  hard  and  do  not  lather  well,  but 
this  objection  would  not  appear  to  be  of  a  very  serious 
nature,  as  the  hardened  fat  could  be  mixed  with  a  suitable 
quantity  of  another  fat,  which  would  give  the  desired 
quality  to  the  resulting  soap.     Hardened  fish  oil  is  odour- 


less and  gives  a  good  soap,  but  unlet*  the  iodine  value  of 
baa  been  lowend  darin  to  50  or  loss, 

then,  on  ironing  material!   •..  b   soap,   the 

odour  of   fish   oil   again  be, 

in  likdy   to   be   uwd   largely   in   the   future   l'>r 
luhricating    purposes,  and    as   foodstuffs.     I 
present  time  har.l 
bling     lard,    is    used    edibly,    and    a    great    nun 

rimenla  oan 
parties  of  hardened   whale  nil   (Offerdahl,   !■*■.   rit.)  have 
proved  it  to  bo  easily  digested.     One  point,  howm 
require  very  careful  consideration  in  th. 
that   an   oil   hardened   by   a   process   includir 
catalyst  always  contains  small  amounts  of  nickel, 
dahl   has  shown   that   the  average  amount  of   ni 
hardened  whale  oil  is  from  0-5 — 2  mgrms.  per  kilo.,  whilst 
the  most  found  was  4  mgrms.  per  kilo.     Despite  tho  facts 
that  99-8%  of  nickel  taken  is  eliminated  from  the  system, 
and    that    Normann    and    Hiigel    (Halbmonalsschrift  fur 
Margarin-industrie,    1913,  VI.,  So.   17)  have  shown   that 
this  amount  of  nickel  is  very  much  less  than  that  contained 
in  many  foodstuffs,  prepared  in  nickel  vessels,  which  have 
had  no  injurious  effects  on  those  who  have  eaten  them,  the 
matter  is  one  which  will  require  detailed  attention. 
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Patexts. 

Smoke  and  like  particles  in  air  or  gases  ;   Treatment  of . 

G.   B.   Burnsido  and  J.  S.  Anderson,  Glasgow.  » Eng. 
Pat.  23,605,  Oct.  18,  1913. 

Thb  particles  are  caused  to  coalesce  and  condense  by 
treating  the  gases  with  moist  steam  which  has  been 
electrified  by  passage  through  a  fine  jet. — W.  H.  C. 

Sizing    and    classifying    comminuted    materials'     Process 

and   apparatus  jot .     H.    M.    Sutton    and    W.    L. 

and  E.  G.  Steele,  Dallas,  Tex.  U.S.  Pat.  1,114,935, 
Oct.  27,  1914  ;  date  of  appl.,  Jan.  22,  1914. 
Th»  materials  are  fed  upon  a  continually  moving, 
transverselv  inclined  belt,  having  a  roughened  surface. 
A  vibratory  motion  is  imparted  to  the  belt  from  below, 
the  frequency  of  the  impulses  increasing  from  the  feed 
point  onwards,  thus  causing  the  particles  to  diverge  from 
their  normal  path  at  increasingly  greater  angles  according 
to  their  dimensions.  The  products  of  different  sizes 
fall  into  separate  receptacles. — W.  H.  C. 

Emporating-aecelcrator.  E.  C.  Dun,  Santiago,  Cuba. 
Pat.  1,110,752,  Sent.  15,  1914;  date  of  appl., 
May  3,  1911. 
Thi  condensed  water  and  air  from  the  heating  chamber 
of  the  evaporator  enter  the  receiver.  1.  through  the 
pipes.  It!.  15.  and  the  wate^r  accumulating  at  the  bottom 
of  the  receiver  causes  the  float.  3,  to  rise,  closing  the  valve, 
29,  and  opening  the  steam  valve,  34.  Steam  enters  the 
pump,  22,  which  commences  to  pump  the  water  out  of 
the  receiver.  When  the  float  sinks  to  the  bottom  of  the 
receiver,  the  valve,  29.  connected  by  way  of  pipe,  26, 
with  a  vacuum  pump,  is  opened  and  the  steam  valve,  34, 
is  shut.  The  vacuum  pump,  withdraws  the  air  from  the 
receiver  and  some  air  from  the  external  atmosphere 
enters  the  float   through  the  valve,   6,   and  the  hollow 


shaft,  4,  and  drives  out  any  water  that  may  have  entered, 
the  float  through  the  valves,  8.     H  any  steam  enters  the 


vessel.  1,  it  mav  be  condensed  bv  a  spray  of  cold  water 
from  the  pipe,  41.— W.  H.  C. 

Filter-leaf.  N.  A.  Burgess,  Xew  York.  Assignor"*  t.> 
Butters  Patent  Vacuum  Filter  Co.,  Inc.  U.S.  Pat. 
1,114,224,  Oct.  20,  1914  ;  date  of  appl.,  Aug.  30,  1913. 

A  horizostal  pip*  fitted  to  the  filt*r"ie*1  has  an  opening 
protected  by  an  overlapping  Up  beneath  the  surface- 
of  the  filter-cake.— W-  H.  C. 
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Separating    apparatus.     P.     Kropp.     Fr.     Pat.     469,073, 
Feb.  20,  1914.     Under  Int.  Conv.,  Feb.  21,  1913. 

Solid  particles  suspended  in  a  liquid  are  removed  by 
imparting  to  the  latter  a  motion  similar  to  that  of  a 
breaking  wave  by  means  of  appropriate  baffles. — W.  H.  C. 

Absorption    and    decoloration  ;     Method    of   effecting . 

G.  H.  Hellsing,  Trollhattan,  Sweden.  Eng.  Pat. 
22,063,  Sept.  30,  1913. 

See  Ger.  Pat.  276,343  of  1913  ;  this  J.,  1914, 1083.— T.F.B. 

Driers ;     Continuous    automatic    centrifugal .     C.    A. 

Wendell,  Joliet,  111.,  U.S.A.     Eng.  Pat.  4808,  Feb.  24, 

1914. 
See  U.S.  Pat.  1,088,754  of  1914  ;  this  J.,  1914,  631.— T.F.B. 

Separator  ;    Centrifugal .     W.  Mauss,  Johannesburg, 

Transvaal.  U.S.  Pat.  1,115,852,  Nov.  3,  1914.  Date 
of  appl.,  March  25,  1913. 

See  Eng.  Pat.  6478  of  1913 ;  this  J.,  1913,  858.— T.  F.  B. 
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Explosions  in  Mines  Committee  ?   Sixth  report  of  the . 

[Cd.  7638.]     17  pp.     (See  also  this  J.,  1913,  476,  688, 

1148.) 
Firedamp  in  the  air  helps  the  inflammation  of  coal  dust, 
but  it  does  not  appreciably  diminish  the  protective 
effect  of  an  admixture  of  fine  uninflammable  dust,  50% 
of  which  should  pass  a  200-mesh  sieve.  Water  spraying 
must  be  uniform ;  an  atomiser  is  best.  To  prevent 
propagation  of  flame  from  coal-dust  when  a  24-oz.  charge 
of  powder  is  fired  into  it,  30%  of  water  is  required,  and 
50%  in  the  case  of  the  cannon  and  5  lb.  of  coal  dust,  or 
coal  gas  and  air  through  150  ft.  of  the  3-foot  gallery. 
Reduction  of  the  oxygen  to  17%  would  not  prevent 
explosion,  and  would  be  harmful  to  the  miners.  Home 
Office  recommendations  are  :  (i)  50%  of  non-inflammable 
dust  (pulverised  argillaceous  shale  is  recommended),  or 
(ii)  30%  of  water  in  the  dust  throughout  the  roads,  or 
(iii)  a  combination  of  these. — O.  E.  M. 

Acetylene  ;  Quantity  of necessary  to  cause  an  explosion 

in  a  closed  space.  Bosnische  Elektricitats-A.-G.  Z. 
Bavr.  Rev.-Vereins,  1909,  Nr.  6.  J.  Gasbeleucht., 
1914,  57,  65. 
A  MrxTtTKE  of  acetylene  and  air  will  not  explode  if  the 
proportion  of  acetylene  is  less  than  2-5%.  The  experi- 
ments were  carried  out  in  a  large  chamber  of  11  cb.  m. 
capacity,  ignition  being  effected  by  a  flame.  There  is  no 
danger  of  explosion  in  dwelling  houses,  etc.,  having 
rooms  with  over  40  cb.  m.  air  space,  if  the  charge  of 
carbide  does  not  exceed  2  kilos. — -A.  T.  L. 

Carbonisation  results  unth  coal  stored  in  the  open  and  in 

bunkers.  K.  Bunte.  J.  Gasbeleucht.,  1914,  57,  450. 
Tests  were  made  at  the  Karlsruhe  experimental  gas  works 
with  the  same  coal,  part  of  which  had  been  stored  in  the 
open  air  for  3J  years  to  a  height  of  3-5  metres,  and  part 
in  bunkers  to  a  height  of  3  metres.  The  results  showed 
that  so  far  as  gasification  was  concerned  there  was 
practically  no  difference  effected  by  the  method  of  storage, 
but  that  the  coke  from  the  coal  stored  in  the  open  was 
much  smaller  and  more  friable. — J.  H.  J. 

Coke-oven  gas  7    Long-distance   transmission   of — ■ — .     R. 
Witzeck.   J.  Gasbeleucht.,  1914,  57,  361—368,  389—392. 

The  history  of  the  coke  oven  and  its  development  into 
the  modern  regenerative  form,  with  by-product  recovery, 
are  discussed.  It  is  shown  that  there  are  advantages 
in  manufacturing  in  a  large  oven,  situated  in  a  coalfield, 
and  distributing  through  considerable  lengths  of  pipe, 
over  manufacturing  on  the  small  scale  near  the  consumer. 
Examples  of  modern  installations  are  described  in  detail. 

— O.  E.  M. 


Producer  gas  ;   The  Hilger  rotating  grate  generator  for . 

V.  O.  Keller.     J.  Gasbeleucht.,  1914,  57,  80—82. 

The  roof  of  the  generator  is  provided  with  a  hopper  for 
admitting  the  charge,  and  a  lock  chamber,  so  as  to  seal  the 
interior  of  the  furnace  from  the  air  during  the  feeding. 
The  hearth  of  the  furnace  has  the  form  of  an  inverted  bowl 
which  can  be  rotated  by  means  of  worm  gear.  The  rotating 
bowl  contains  the  grate  which  is  composed  of  two  parts. 
On  the  lower  part  there  is  a  star-shaped  hood.  A  star- 
shaped  opening  leads  from  here  to  the  top  of  the  grate, 
and  permits  the  air  and  steam  mixture  to  be  admitted  to 
the  furnace.  By  means  of  a  simple  mechanism,  the 
cogged  wheel  which  drives  the  hearth  can  be  engaged  bv 
worm  wheels  on  either  side.  The  direction  of  rotation  can 
thus  be  reversed  and  a  tilting  motion  imparted  to  the  ash 
basin.  The  consumption  of  fuel  is  more  thorough  with 
this  than  with  other  generators. — J.  N.  P. 

Blast-furnace    gas ;      Cleaning    and    utilisation    of . 

J.  E.  Johnson,  jun.     Met.  and  Chem.  Eng.,  1914,  12, 
685—692. 

When  the  gases  contain  a  large  amount  of  water 
vapour  some  may  be  removed  even  by  wet  scrubbing. 
The  total  heat  available   per  lb.   of  dry   fuel  gas  con- 


sumed is  greater  in  unwashed  gas  at  400°  F.  (204°  C.) 
containing  35  grms.  moisture  per  cb.  ft.  of  gas  at 
60°  F.  (17°  C.)  than  in  washed  saturated  gas  at  70"  F. 
(21°  C.)  or  at  125°  F.  (52°  C.).  It  is  best  to  use  three  or 
four  outlets  from  the  furnace  top.  The  downtakes  should 
be  as  nearly  vertical  as  possible  ;  explosion  doors  should 
be  horizontal.  The  Mullen  dust  catcher  comprises  an 
admission  chamber  suspended  from  the  crown  of  the 
catcher  and  having  vertical  outlet  tubes  in  its  floor,  the 
tubes  projecting  towards  and  ending  4" — 6"  away  from 
the  surface  of  water  maintained  in  continuous  flow  by  a 
supply  pipe  at  the  centre  of  an  inverted  cone-shaped  water 
container.  The  gases  pass  through  an  annular  chamber 
surrounding  the  admission  chamber  to  the  outlet.  In  the 
Brassert-Witting  primary  dry  cleaner,  used  after  the 
ordinary  centrifugal  dust  chamber,  the  gases  enter  tan- 
gentiallV  an  annular  chamber,  B,  the  lower  end  of  the 
outlet  being  flared.  Below  the  outlet  the  chamber  is 
larger  and  contains  side  baffles,  F,  and  a  central  conica 
baffle,  J.  A  cone,  H,  is  placed  at  the  bottom  of  the  conical 
dust  collector,  G.  In  a  modification  the  end  of  the  outlet 
is  barrel-shaped,  a  spiral  deflector  is  placed  in  the  annular 
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ohamber,  15,  ami  an  annular  chamber  is  formed  ouUide 

the  bailies.   !•',  which  have  vertical  s|»uvj  between  them. 
mother   modification  bars  on  the  outer  wall  of  tho 
her.    B,  and  oxtending  above  ami  below  tho  llarcd 
,ii,l  of  the  outlet,  replace  the  bailies,  K,  and  com-.  .1. 

— \V.  F.  B. 

Coal  gas  residual*.     V.  H.  Wagner.     Met.  and  Chem.  Eng., 

1914,  12,  690—702. 
I'hk  following  results  have  boon  obtained  with  tho  Fold 
hot  tar  washing  process  (see  Eng.  Pats.  20.139  of  1907  and 
9086  of  1910;   this  J.,  1908,  1011  ;   1910,  999). 

Washing  without  Pdouze  condenser. 


Ou  temper- 

Pur,  it  lot  '. 
i->  washer. 


Ill*  1.(55°  0.) 

12:°  k 

(54°C.) 
i  29"  K.<54°  0.) 
IM*F.(52'C.) 


140°  F  WO 
104"  F.(90°C.) 


Tar  content    in 
grains  per  cb.  ft. 


Inlet.       Outlet. 


Grains 
removed 


ElBeielley, 

% 


11-512 

10-386 
10-818 

13-518 
9-907 


n  2>i3n 
n-2li)ii 
0-2930 
0  41711 
05250 


11-219 
10-170 
10-525 
18-101 
9-382 


97-46 
97  92 
H7  29 
96  '.'2 
9470 


Washer  with  Pelouze  condenser. 


(las  passed 

per  24  hrs., 

cb.  ft. 


10-050 
13100 


00436 

0-0872 


100064 
130128 


09-56 
99-34 


2,463,000 
2,453,832 

2.341,800 
2. ::■':. oon 
2,400,000 


2,600,000 

2,600,00(1 


With  the  Feld  system  of  ammonia  extraction  (see  this  J., 
1912,  430  and  1911,  1381)  combined  with  the  Bueb  process 
for  the  extraction  of  cyanogen  (this  J.,  1903,  204)  a  plant 
carbonising  300  tons  of  coal  per  day,  working  250  days  per 
year,  gave  the  following  results  : — ■ 

Cyanogen     1147  cwt.  at  £3  2s £3556 

Sulphate 12.047  cwt.  at  143 £8433 

Ml,  in  press  cake        266  cwt.  at  32s.  6d £432 

Total  gross  earnings      £12,421 

The  working  expenses  were : — 

Materials £770 

Steam       £346 

Power       £560 

Mi-.-i'llaneous £208 

Labour     £521 

Total  working  expenses    £2405 

Net  earniDgs  per  year  less  interest  and  depreciation  ....    £10,016 

— W.  F.  B. 

Tar  i    Electrical  removal  of from  gas.     F.  W.  Steere. 

J.  Gas  Lighting,  1914,  128,  309—311.     (See  also  this 

J.,  1914,  1000.) 
When  crude  coal-gas  or  producer  gas  is  submitted  to  an 
alternating  high-tension  discharge  at  40,000 — 80,000  volts 
ia  an  ioniser,  the  tar  fog  condenses  to  large  globules,  which 
can  be  readily  removed  by  a  centrifugal  or  by  a  Pelouze 
and  Audouin  extractor.  In  an  experimental  apparatus 
treating  30,000  cb.  ft.  of  gas  per  hour,  rich  coal-gas  given 
off  during  the  earlier  part  of  the  coking  period  was  passed 
through  a  washer-cooler  and  then  through  the  ioniser. 
The  best  temperature  was  65°— 80°  C.  (149°— 176°  F.). 
The  naphthalene  was  separated  in  crystalline  form  by 
passing  the  tar-free  warm  gases  from  the  tar-extractor 
through  a  washer-cooler,  and  the  cooled  gas  contained  only 
sufficient  naphthalene  vapour  for  saturation  at  the  tem- 
perature of  the  gas.  The  separated  tar  contained  little 
benzene  and  toluene,  a  larger  proportion  of  these  con- 
stituents remaining  in  the  gas  and  increasing  its  illumina- 
ting power.  This  effect  was  increased  by  raising  the 
temperature  at  which  the  gas  entered  the  ioniser.  The 
process  has  been  used  continuously  since  January  for 
removing  tar  from  producer  gas  for  use  in  engines. 

—A.  T.  L. 

Gas  and  water  mains  J   Corrosive  action  of  electrical  currents 

on  the in  the  town  of  Gablenz  a.   N.  (Austria).     T. 

Herrmann.     J.  Gasbeleucht.,  1914,  57,  S8— S9. 

Attention  is  drawn  to  the  serious  electrolytic  corrosion 
of  water  and  gas  mains  in  Gablenz.     The  origin  of  the 


earth  curronts  is  attributed  to  tho  electric  tramways  in 
the  streets.     ThM0   vagrant    OQfl  'in- 

purities   iuti.„lo,  ,  ,i   into   the   noil   through   acids  formerly 

i  by  factories  in  rariona  pis 
are  (or  the  moat  perl    itusted  under  the  tram  r , 

and  east  and  wrought    iron  .■  I  .  ,|. 

In  a  large  number  of  lead  pipes,  the  metal  wai  transformi  ,1 

into  a  brow  n  powder,  v 

The  accumulation  of  gas  led  in  one  instance  toa  d 
explosion.     Especial  damage  has  been  caused  at  tho  gas 
works  whero  many  lii.  ;e,  through  stray  eun 

travelling  along  the  main  pipes  connected  with  the  plan) . 
The  water  conduits  and  oil  pumps  wen  thns  d(  troyed. 
Accidents    also    arose    from    the    diffi  potential 

oxisting  between  the  earthed  gas  plant  and  the  tram  rail  , 
which  led  to  discharges  between  the  two.  In  addition  to 
electrolytio  actions,  a  number  of  accidents  have  ans,  n 
through  lightning  discharges.  These  have  struck  the 
overhead  livo  wires,  or  in  some  eases  exposed  metal 
fittings,  and  created  a  short  circuit  between  the  electrical 
leads  and  the  gas  mains  or  telephone  .vires.  The  dis- 
turbances at  the  gas  works  have  been  obviated  by  suspend 
ing  electrical  traction  altogether  and  by  interrupting  the 
metallic  connection  between  the  street  mains  and  the  gas 
works.  This  has  been  effected  by  the  use  of  flanged  joints 
between  the  pipes,  packed  with  layers  of  mica.  This 
method  however  has  introduced  an  additional  danger  on 
account  of  lightning  discharges.  Electrical  charges  con- 
centrated in  the  ground  surrounding  the  works  tend  to 
pass  along  the  whole  length  of  pipes  as  offering  the  path 
of  least  resistance  to  distribution  in  the  earth  ;  currents 
thus  tend  to  leap  over  the  insulated  section  and  cause 
dangerous  discharges  at  the  metallic  termini.  The  para- 
sitic earth  currents  arise  from  the  difference  in  potential — 
in  some  cases  amounting  to  20  volts — between  the  tram 
rails  and  adjacent  pipes,  and  these  can  best  be  minimised 
by  lowering  this  potential.  It  is  desirable  therefore  to 
increase  the  conductivity  of  the  rails.  Short  circuits  by 
lightning  discharges  can  be  obviated  by  more  carefully 
arranged  installations. — J.  N.  P. 

Petroleum  :    Notes  on  the  composition  of  Mid-Continental 

(U.S.A.) .     F.  W.  Bushong.     J.  Ind.  Eng.  Chem., 

1914,  6,  888—890. 
The  results  of  repeated  fractional  distillations  of  a  sample 
of  Oklahoma  petroleum  are  given.  The  crude  oil  had  the 
sp.  gr.  0-8513  at  15°  /15°  C.  (the  original  oil  at  the  well  was 
lighter,  some  gasoline  being  lost  during  transport).  The 
total  gasoline  fractions  (b.  pt.  up  to  160°  C,  sp.  gr.  0-6296 — 
0-7687,  n\f=  1-3616— 1-4300)  amounted  to  13-77%  and 
the  kerosene  fractions  (b.  pt.  150°— 300°  C,  sp.  gr.  0-7715 
0-8530,  n',r=  1-4320— 1-4760)  to  28-80%  by  vol.  The 
fraction  of  b.  pt.  296°— 298°  C.  yielded  10%  of  a  red  ozonide 
(compare  Molinari  and  Fcnaroli,  this  J.,  1908,  1146)  of 
which  a  portion  purified  by  dissolving  in  ether  had  the 
composition,  C17H20O6.  The  fraction  of  b.  pt.  252°— 284°  C. 
was  refined  by  treatment  with  liquid  sulphur  dioxide 
(Edeleanu.this.L,  1910  143  :  1914,  343)  :  the  oil  recovered 
from  the  sulphur  dioxide  extract  yielded  a  nearly  white 
ozonide  which  after  being  purified  by  washing  its  ethereal 
solution  with  potassium  hydroxide  had  the  composition 
Ci5Hls03.  The  reaction  of  unsaturated  hydrocarbons 
with  o'zone  is  considered  to  be  a  valuable  means  of  detecting 
new  constituents  of  petroleum,  which  constituents  can  be 
extracted  from  the  oil  bv  means  of  liquid  sulphur  dioxide. 

— A.  S. 

Viacosimeters  [for  mineral  oils] ;    Comparison  of  Engler's 

and  Barbeys .     C.  Baheux.     Les  Matieres  Grasses, 

1913,  6,  3221—3224.  Petroleum,  1913,  9,  161—162. 
Babbey's  ixometer  measures  the  fluidity  of  an  oil,  but  does 
not  five  information  of  the  behaviour  of  a  lubricating  oU 
in  practice.  In  the  case  of  machine  oils,  whose  fluidity 
is  usually  determined  at  35°  and  50a  C,  the  results  are 
concordant,  but  for  testing  cylinder  oils  (1003  C.)  Lngler  s 
viscosimeter  is  preferable,  since  less  time  is  required 
Aloreover,  the  use  of  an  oil-bath  with  the  ixometer  involves 
a  considerable  error  due  to  the  irregular  distribution  of  the 
heat    whereas  the  heating  bath  of  Engler's  apparatus  is 
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easily  regulated.  The  valueB  obtained  with  the  two 
apparatus  do  not  agree  in  all  cases,  the  friction  coefficient 
being  greater  in  the  case  of  Barbey's  apparatus,  which  has 
a  much  longer  outlet  tube.  Of  two  oils  with  equal  viscosity 
that  with  the  smaller  friction  coefficient  will  pass  more 
rapidly  through  the  outlet  tube  of  Barbey's  apparatus 
than  the  other.  This  is  particularly  noticeable  with  com- 
pound oils,  the  friction  coefficient  of  which  is  lower  than 
that  of  mineral  oils  of  equal  viscosity.  Only  mineral  oils 
of  the  same  viscosity  that  have  been  refined,  etc.,  in  the 
same  way  can  be  compared  by  means  of  Barbey's 
apparatus.  Engler  degrees  may  be  calculated  into  Barbey 
degrees  bv  the  formula  : — 

,_  720,000, 
r.a.m. 
where  /represents  the  Barbey  fluidity  degree,  i  the  Engler 
viscosity,  a  the  efflux  velocity  (seconds  in  Fngler's  vis- 
cosimeter)  of  200  c.c.  of  water  at  20°  C.  and  m  a  factor 
varying  with  the  temperature  and  the  quality  of  the  oils. 
The  results  agree  well  in  the  case  of  mineral  oils  at  50° 
and  100°  C,  but  are  not  applicable  without  correction 
to  oils  tested  at  35°  C,  or  to  compound  oils. — C.  A.  M. 

Miyieral  oils  ;   Use  of  the  Kubierschky  column  in  the  distilla- 
tion of .     E.  Graefe.     Petroleum,  1913,  9,  303— 307. 

Kr/BiERSCHXY's  fractionating  column  consists  of  super- 
posed chambers  having  the  construction  shown  in  Fig.  1. 
It  has   given   excellent   results   in   the    manufacture   of 


Fig.  l. 

bromine,  and  has  now  been  adapted  to  the  distillation  of 
mineral  oils,  in  a  series  of  two  or  four  (Fig.  2).  The  crude 
oil  from  the  reservoir,  F,  is  heated  in  G  by  vapours  from 
the  column  II,  the  heaviest  fraction  of  these  vapours 
being  simultaneously  condensed.  The  condensed  portion 
falls  into  the  cooler,  K,  which  is  charged  with  water,  and 
thence  into  D2,  where  it  is  separated  from  the  water. 
The  heated  oil  from  G  is  passed  into  the  column  I,  where  it 
meets  an  ascending  current  of  steam,  and  is  freed  from 
its  lighter  fractions.  It  then  falls  into  the  vessel,  D,, 
whence,  after  separation  of  water,  it  is  pumped  by  the 
pump,  E,  into  the  heater,  H,  and  is  heated  to  a  higher 
temperature  by  the  vapours  from  II.  It  then  passes  into 
II  and  is  freed  from  lamp  oil  fractions  by  superheated 
steam,  whilst  the  residue  is  drawn  off  at  N.  If  further 
fractionation  is  required  a  third  or  fourth  column  is  added 
to  the  apparatus.  For  the  distillation  of  lubricating  oils 
the  steam  from  the  superheater,  M,  must  have  an  initial 
temperature  of  not  less  than  550°  C,  and,  to  prevent  con- 
densation of  oil,  must  not  cool  below  about  300°  C.  For  the 
recovery  of  the  steam  the  vapours  leaving  the  column  are 
passed  into  the  heater,  G,  where  the  temperature  falls  to 
100°  to  150°  0.  and  the  lubricating  oil  is  condensed  and 
drawn  off  into  K.  Part  of  the  steam  is  conducted  into  the 
column  I  and  used  for  distilling  light  fractions  from  another 
oil,  whilst  the  remainder  is  brought  back  to  the  superheater, 
M,  and  again  heated  to  550°  C.  "  In  the  distillation  of  crude 
benzine  about  5%  of  b.  pt.  up  to  150°  C.  is  separated  in  I, 
whilst  the  remainder  is  heated  in  II  to  obtain  a  product 
boiling  exactly  at  150°  C,  and  a  residue  (4%)  of  b.  pt.  up  to 
225°  C.     One  part  of  steam  is  required  for  each  part  of 


distillate.  In  the  case  of  oils  containing  asphaltum  the 
temperature  need  not  exceed  250°  to  280°  C,  and  a  good 
quality  of  asphaltum  is  obtained,  whilst  there    is  only 
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no.  2. 

slight  decomposition  of  sulphur  compounds.  Petroleum 
residues  containing  paraffin  wax  are  readily  fractionated 
into  a  semi-solid  distillate  and  a  hard  undecomposed 
amorphous  wax.  It  is  essential,  however,  that  the  lower 
parts  of  the  columns  should  be  well  insulated  to  prevent 
loss  of  heat.— C.  A.  M. 

Motor  fuel  ■;.   Peroxidised  kerosene  as .     G.  B.  Selden. 

Petroleum,  1914,  9,  1304—1305. 
Kerosene  and  other  heavy  petroleum  oils  can  be  utilised 
as  fuel  for  internal  combustion  engines  if  small  quantities 
of  peroxides  or  other  highly  oxygenated  substances, 
such  as  picric  acid  or  nitronapthalenes,  etc.,  are  either 
dissolved  in  them  or  sprayed  into  the  air  inlet  of  the 
carburetter.  Thus  petroleum  with  3%  of  hydrogen 
peroxide  is  stated  to  be  perfectly  stable,  to  differ  from 
the  original  oil  but  little  in  either  colour,  specific  gravity, 
or  flash  point,  and  to  burn  perfectly  clean  and  without 
residue  in  the  cylinder  or  odour  in  the  exhaust.  The 
power  of  the  engine  is  moreover  increased.  Although 
aqueous  peroxide  may  be  used  as  a  spray,  it  is  preferable 
to  shake  the  aqueous  peroxide  with  the  oil,  and  allow  to 
separate.  The  hydrocarbon  layer  will  then  contain  most 
of  the  hydrogen  peroxide,  and  is  decanted  off.  Many 
nitrated  substances  have  also  been  employed  in  amount 
varying  from  0-5  to  5%  in  solution  in  the  oil,  with  similar 
results.  It  is  claimed  for  example  that  an  addition  of 
2%  of  naphthalene  picrate  increased  the  power  of  the 
engine  by  more  than  100%.  Similar  nitrated  compounds 
of  naphthalene,  phenanthrene,  pyrene,  and  picene  have 
also  been  used. — G.  F.  M. 

Heavy  oils  (tar,  tar -oil) ;   Use  of in  internal-coinbustUm 

engines.  F.  Drexler.  Oelmotor,  1913,  2,  125 — 137, 
309—315,  433—437,  563—575.  Chem.-Techn.  Rep., 
1914,  38,  358. 

Regular    ignition    and    complete    combustion    of   crude 
tar  and  heavy  oils  are  difficult  to  obtain  in  a  Diesel  engine 
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on  »ccoui)t  of  the  varying  quality  of  the  fuel.  A  raoro 
rational  method  of  using  tar  us  fuol  for  engines  is  by 
tho  production  of  oil-gas  from  the  tar.  and  of  carbon 
ruono\iil<'  from  tho  non-volatile  residue,  the  mixed  gases 
being  used  in  a  gat  engine. — A.  T.  I.. 

Irification   of- -.     P.    Dolezalek.    Chem.- 

Ind.,  1913,  [6].     Petroleum.  1918,  9,  24 

prification  of  benzine  passing  through  a  pipo  is 
intensified  when  the  pipe  is  connected  with  t  ho  earth  owing 
lo  the  removal  of  the  electricity  from  tho  pipo.  Con- 
Motion  "f  ,i  benzine  tank  with  the  earth  is  thus  no  safe- 
ainsl  electrification  of  tho  liquid,  mid  is  also 
superfluous,  sinoe  in  practice  tanks  are  not  sufficiently 
insulated  to  retain  eleotrostatia  charges.  The  increaso 
in  electrification  when  air  and  benzine  are  forced  together 
thro  is  duo  to  tho  greater  friction  produced. 

I'ho  igniting  capacity  ol  .i  spark  depends  upon  the  heat 
generated,  ami  this  depends  upon  the  potential  difference 
ind  the  quantity  of  electricity,  for  the  production  of  a 
spark  at  least  300  volts  arc  required,  l>ut  such  a  spark 
only  causes  ignition  when  a  sufficient  quantity  of  electricity 
i-  present  ;  on  tho  other  hand  a  spark  produced  by  10,0t)0 
-  will  not  cause  ignition  when  the  amount  of  electricity 
is  very  small.  The  verj  slight,  barely  perceptible  sparks 
given  by  electrified  benzine  have  only  slight  igniting 
power,  since  only  small  quantities  of  electricity  can 
MOumulate  owing  to  the  poor  conductivity  of  the  liquid  ; 
vet  such  sparks  may  cause  ignition  when  they  meet  fine 
conductive  particles.  The  addition  of  soap  to  benzine, 
as  suggested  bv  Riehter.  is  useless  as  a  protection.  (See 
also  this  J.,  1913,  128.)— C.  A.  M. 

Benzine  from  natural  gas.     Z.  Biluchowski  and  S.  v.  Pilat. 
Petroleum,  19H,  9,  1305. 

Thk  natural  gas  obtained  from  the  oil  wells  of  Galicia 
contains  considerable  quantities  of  benzine.  Gases  of 
sp.  gr.  0S20  to  0892,  after  drying  with  calcium  chloride, 
were  led  through  three  well-cooled  vessels,  connected 
together  in  series,  containing  benzine  or  kerosene.  The 
issuing  gas  was  specifically  lighter  and  had  given  up  from 
3-6  to  9-6%  of  benzine  vapours.  The  benzine  obtained 
from  the  naphtha  contained  30  to  50°o  more  aromatic 
hydrocarbons  than  a  similar  benzine  obtained  from  the 
natural  gas  by  condensation,  and  it  is  consequently 
concluded  that  benzine  can  be  most  advantageously 
obtained  from  the  gas  by  absorption.  The  heating  value 
of  the  natural  gas  onlv  falls  bv  this  process  from  9132  to 
8856  calories.— G.  F.  M. 

Mineral   oils  ;     Detection   of  rosin   oil    in .     Nachr. 

f.  d.  Zollstellen,  1914,  139—140.     Chem.-Techn.  Rep., 
1914.  38,  363. 

Ami. ink  dyes  are  sometimes  added  to  mineral  lubricating 
oils  in  order  to  destroy  fluorescence.  Before  testing  such 
oils  for  rosin  oil  the  dye  should  be  extracted  by  shaking 
the  oil  repeatedly  with  strong  hydrochloric  acid,  and 
then  washing  with  water.  Viscous  oils  should  be  diluted 
with  ether  to  facilitate  the  extraction ;  the  ether  being 
afterwards  evaporated. — A.  T.  L. 

Paraffin    wax    in    mineral    oils :     Determination    of . 

F.  Sehwarz  and  H.  von  Huber.     Chem.  Rev.  Fett  Ind., 
1913.  242—244.     Petroleum,  1913,  9,  235—236. 

From  1  to  5  grms.  of  distillate  (or  less  of  crude  wax) 
are  dissolved  in  the  smallest  possible  quantity  of  a  mixture 
of  butanone  (methvl-ethvl-ketone)  and  water  (sp.  gr. 
of  mixture  0-812  at  20°"  C.)  (see  this  J.,  1912,  62),  the 
solution  cooled  to  — 20°  C,  and  sufficient  butanone  added 
to  keep  the  oil  in  solution.  The  precipitate  is  collected 
on  a  filter  chilled  by  a  freezing  mixture,  and  is 
washed  with  butanone  (sp.  gr.  0-812)  at  below  — 15° 
C,  with  constant  stirring,  until  free  from  oil,  and 
then  dissolved  in  petroleum  spirit,  the  solvent  evapo- 
rated, and  the  residue  weighed.  In  some  cases 
slightly  more  paraffin  wax  was  found  by  this  method 
than  by  treatment  with  alcohol-ether,  but  oils  freed 
from     wax     by    means    of     butanone     never    gave    a 


pitate   with   ether-aloohoL     For   quantities    of   wax 
below  13%  the  results  agreed  with  theorj   within  0 

(usually  01  to  0-2  \    \l. 

AtphaUic  material}     Determination  of — —  in   , 

by  '  ■  un, 

I'M  i.  9,   L303     [304, 

Thk  determination  of  asphaltui 

as  carried  out  by  the  B 

shaking  50  o.c,  diluted  with  100  o.o.  of  benzine,  with  10 
of  sulpiiui i  1-84,  and  after  standin 

off  the  volume  of  separated  asphaltii  material.  Experi- 
ments show  i  hat  in  tl  '  lubricatin  turn 
oils,  not  only  is  the  it  ol  aaphaltnm  in 
somo  cases  too  high  owing  to  o*  tied  down 
with  it,  but  also  a  considerable  quantity  oi  pur,  oil  may 
be  held  in  solution  in  this  benzine,     En                         rhen 

of  asphaltnm  was  indict..!,  only  B-5'  .,  ws    pzi 
the  il  benzine  ami  pure  oil.     im  the  other 

hand  with  a  cylinder  oil  know  nine,    13% 

asphaltnm  was  indicated  by  the  test,  but  when 
oil   had   been   concentrated,   but   not   further   i 
that  the  residue  then  contained  a  still  Larger  proportion  of 
asphaltum,  tho  excise  test  gave  a  zero  value.     In  some 
cases,  in  fact,  a  negative  percentage  of  asphaltum   may 
be  indicated  owing  to  absorption  of  sulphuric  acid  by  the 
benzine  solution  Of  the  oil.      It  is  concluded  that  ' 
absolutely  useless  for  tho  valuation  of  lubricating  and 
cylinder  oils,  although  for  a  rough  oharacterj 
crude  petroleum  products  it  may  be  of  some  utility. 

Asphaltum    in    petroleum    and    its    distill" l  letti 

Determination  <»/ .     K.  CharitschkotT.     Xjeftjanojo 

Djelo,  1913,  No.  13;  Petroleum.  1914,  9,  690— «>91. 
CoLORtMETKic  and  densimetric  methods  have  been 
suggested,  but  have  not  been  found  practicable.  The 
French  method,  although  imperfect,  is  the  only  one  in  use  : 
the  oil,  dissolved  in  benzine,  is  shaken  with  sulphuric  acid, 
and  the  quantity  dissolved  is  taken  as  the  asphaltum 
(compare  preceding  abstract).  Secondary  reactions,  such 
as  polymerisation,  addition,  etc.,  cause  errors.  The  iodine 
value  gives  the  content  of  unsaturated  hydrocari 
which  should  be  deducted  from  the  asphaltum. — 0.  E.  M. 

Naphthenic     acids;      Investigation    of from     heavy 

commercial  lubricating  oils.  V.  Herr.  Petroleum,  1914, 
9,  1198—1199. 
An  aqueous  solution  of  the  commercial  product  known  as 
"  muilonapht  "  gave  on  addition  of  sulphuric  acid  an  oU  of 
sp.  gr.  0-9476,  and  refractive  index  1-4S48.  The  low 
gravity  compared  with  that  of  the  naphthenic  acids  from 
kerosene  residues.  0-9621,  is  considered  to  be  due  to  the 
presence  of  a  neutral  oil  which  was  isolated  bj  distilling 
the  potassium  salt  of  "muilonapht"  with  superheated 
steam  till  nothing  but  water  distilled  over.  A  solar  od  of 
sp.  gr.  0-8878  was  obtained  as  distillate,  and  the  residue  on 
acidification  gave  naphthenic  acids  which  on  distillation 
in  vacuum  formed  a  yellow  oil  of  sp.  gr.  0-8737.  Another 
method  consisted  in  fractionating  the  methyl  esters  ob- 
tained by  esterifving  the  acids  in  the  crudo  oil  liberated  by 
sulphuric  acid  from  "muilonapht."  The  fraction  1.0  to 
350a  C.  was  saponified  and  an  acid  of  sp.  gr.  0-9o .  8  obtained. 
From  another  commercial  naphthenic  acid  an  acid  of  sp.  gr. 
0-9702  was  isolated  by  the  potassium  salt  method.  Inese 
experiments  indicate" that  the  naphthenic  acids  obtained 
from  the  higher-boding  fractions  of  Baku  petroleum  belong 
to  the  same  homologous  series  as  the  kerosene  naphthenic 
acids,  and  that  the  specific  gravities  of  the  technically 
pure  naphthenic  acids  from  both  fractions  are  almost  the 
same.  This  is  not  in  accord  with  the  observations  of 
Albrecht  (Chem.  Rev.  Fett-Ind..  1911,  18,  162  and  189) 
who  found  that  the  rise  in  boiling-point  was  accompanied 
by  a  decrease  in  specific  gravity. — G.  P.  M- 

Cleaning  and   utilisation   of  blast-furnace  gas.     Johnson. 
See  X. 

Physiological    effect    of    methane.     Kybak.     See     XIXb. 
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Patents. 


Fuel ;  Composition 

Grimshaw,  London. 


-.     W.  T.  Vint,  Bradford,  and  S.  G. 
Eng.  Pat.  20,625,  Oct.  6,  1914. 

A  small  proportion  of  the  fibrous  root  of  the  canna  plant 
is  added  to  a  mixture  of  coal  and  pitch,  before  briquetting, 
to  prevent  the  finished  briquettes  from  falling  to  pieces 
in  the  fire.— W.  H.  C. 

Gas   producers,    b'ast  furnaces,     etc.     Hoppers  for  . 

Babcock  and  Wilcox,  Ltd.,  London.  From  The  Babeock 
and  Wilcox  Co.,  New  York.  Eng.  Pat.  23,054,  Oct.  13, 
1913. 

A  cylindrical  hopper  is  provided  midway  of  its  height 
with  a  loose  conical  ring,  which  forms  a  seating  for  a  valve 
opening  downwards.  This  valve  has  a  downward  tubular 
extension  enlarged  at  the  lower  end  to  form  a  combined 
spreader  and  valve  which  provides  a  second  closure  at  the 
bottom  of  the  hopper. — A.  T.  L. 

Gas,     oil     and     ammonia ;       Manufacture     of .     R. 

Maclaurin,  Cambusbarron,  Scotland.  Eng.  Pat.  24,426, 
Oct.  28,  1913. 

Producer  gas  containing  at  least  14%  H2  is  passed 
upwards  through  a  column  of  bituminous  fuel  above  the 
producer  chamber  so  as  to  form  ammonia,  and  distil  off  tar 
and  oils  from  the  fresh  fuel.  The  distilling  chamber  has 
metal  walls  with  annular  partitions  inclined  upwards  and 
inwards  so  as  to  form  troughs  for  collecting  and  withdraw- 
ing the  oils  which  condense  in  the  cooler  part  of  the  fuel 
column.  The  oils  are  thus  prevented  from  running  back 
into  the  hot  fuel  and  being  converted  thereby  into  more 
viscous  oils  and  finally  into  tar.  The  fuel  is  supported 
above  the  annular  troughs  by  horizontal  or  inclined 
perforated  annular  plates.  Part  of  the  producer  gas  is 
withdrawn  directly  from  the  producer  chamber,  in  order 
that  the  temperature  of  the  fuel  column  may  be  kept  at 
700°  C.  decreasing  gradually  to  500°  C.  in  the  ammonia- 
generating  zone,  and  below  500°  C.  in  the  distilling  chamber. 
The  draught  is  regulated  so  that  the  fuel  remains  in  the 
ammonia-generating  zone  for  4  hours.  The  producer 
chamber  is  of  comparatively  large  cross-section  and  has 
very  thick  walls  to  prevent  loss  of  heat.  For  making 
illuminating  gas  and  coke  as  well  as  oil  and  ammonia,  a 
large  producer  chamber  (diameter  8 — 10  ft.  for  burning  1 
ton  of  coal  per  hour),  with  walls  2  ft.  thick,  is  surmounted  by 
an  ammonia-generating  and  oil-distilling  chamber  of  three- 
fourths  the  diameter  and  4 — 5  ft.  high.  The  producer 
chamber  is  blown  alternately  with  air  and  with  water-gas 
or  coal-gas.  The  gas  formed  during  the  air-blow  is 
drawn  off  at  the  top  of  the  producer  chamber,  and  the 
heated  current  of  coal-gas  or  water-gas  is  passed  up  through 
the  distilling  chamber  to  an  outlet  at  the  top  of  the  pro- 
ducer. Coke  is  withdrawn  through  lateral  doors  above  the 
grate— A. T.  L. 

Gas  producers.  P.  A.  J.  Cousin,  Loos-lez-Lille,  France. 
Eng.  Pat.  4673,  Feb.  23,  1914.  Under  Int.  Conv., 
Jan.  8,  1914. 

A  rotary  grate  for  gas  producers  is  formed  with  a  deep 
annular  trough  around  its  outer  edge  for  the  reception 
of  clinker  and  ash  from  an  inclined  radial  channel  in  the 
grate.  The  central  part  of  the  grate  forms  a  blast  chamber 
having  a  number  of  tuyere  openings.  The  tuyeres  which 
project  upwards  into  the  fuel  have  a  cutting  edge  in  the 
direction  of  their  movement  and  air-discharge  openings  in 
their  rear  wall.  The  radial  channel  in  the  grate  is  covered 
by  grate-bars  which  can  be  raised  and  lowered  by  cams. 
To  facilitate  the  passage  of  the  clinker  and  ash  through 
the  radial  channel  to  the  annular  trough,  a  rod  carrying 
hinged  plates  is  worked  to  and  fro  in  the  bottom  of  the 
channel.  A  fixed  inclined  plate  clipping  into  the  annular 
trough  removes  the  clinker  from  the  trough  as  the  latter 
rotates. — A.  T.  L. 

Fire-grates  for  gas  producer  furnaces.  W.  P.  Gibbons 
and  C.  J.  McEwen,  Dudley,  Worcestershire.  Eng.  Pat. 
12,582,  May  22,  1914. 

Separate  hanger-bars  rest  freely  on  a  series  of  horizontal 
rods  fitted  at  different  heights  across  the  grate-opening. 


The  bars  extend  downwards  and  each  rests  upon  the  next 
below,  thus  forming  an  inclined  grate,  which  projects 
downwards  into  the  water-sealed  ashpit.  The  separate 
bars  are  in  contact  where  they  rest  on  the  rods,  but  are 
narrower  at  the  lower  part  so  as  to  leave  air  spaces.  The 
top  of  each  bar  projects  outwards  horizontally,  forming 
a  shelf  on  which  ashes  can  be  placed  to  bank  the  fire. 
The  surface  of  the  bars  exposed  to  the  fire  is  grooved  and 
water  is  run  down  it  from  an  annular  trough  at  the  top 
of  the  grate.— A.  T.  L. 

Gas-producer.  J.  H.  Hirt,  Sewickley,  Pa.,  Assignor 
to  Allis-Chalmers  Manufacturing  Co.  U.S.  Pat. 
1,114,355,  Oct.  20,  1914  ;  date  of  appl.,  Nov.  30,  1908. 

Two  superposed  cylindrical  chambers  are  separated  by  a 
partition  having  a  central  opening.  Fuel  is  fed  through  an 
oblique  port  near  the  bottom  of  the  lower  chamber  and 
"  moisture  "  through  an  oblique  port  near  the  top  of  this 
chamber.  The  producer  gas  is  withdrawn  from  the 
upper  part  of  the  upper  chamber. — W.  H.  C. 

Gas-producer.  C.  M.  Garland,  Chicago,  111.  U.S.  Pat. 
1,114,979,  Oct.  27,  1914  ;  date  of  appl.,  Dec.  15,  1913. 

The  producer  comprises  an  upper  chamber  for  the  dis- 
tillation of  fresh  fuel  by  means  of  a  downward  current 
of  steam  and  gas,  and  a  lower  chamber  in  which  gas  is 
generated  from  the  coked  fuel  by  means  of  an  upward 
current  of  steam  and  air  admitted  through  a  central 
tuyere.  The  steam  is  generated  in  an  annular  boiler 
which  forms  the  wall  of  the  upper  chamber.  This  chamber 
is  fitted  with  a  depending  bell  which  forms  the  fuel  chamber 
and  provides  an  annular  space  through  which  the  gases 
pass  from  the  top  of  the  lower  chamber  to  an  outlet  near 
the  top  of  the  producer.  The  steam  passes,  part  through  a 
three-way  valve,  and  a  superheating-eoil  in  the  walls  of  the 
producer,  and  part  direct,  to  an  injector  nozzle  which 
draws  some  of  the  gases  from  the  lower  chamber  and 
delivers  them  into  the  upper  part  of  the  upper  chamber 
to  form  the  downward  current  of  hot  gases.  A  thermostat 
in  the  upper  chamber  controls  the  three-way  valve  so  as 
to  maintain  the  temperature  of  this  heating  current 
constant. — A.  T.  L. 

Gas  generator.  G.  Akerlund,  Assignor  to  Standard 
Gas  Power  Co.,  Atlanta,  Ga.  U.S.  Pat.  1,115,268, 
Oct.  27,  1914 ;   date  of  appl.,  Feb.  2,  1912. 

In  a  down-draught  gas-producer,  the  gas  is  withdrawn 
through  a  central  collector  in  the  lower  or  ash-zone,  and 
the  air  and  steam  are  admitted  at  a  number  of  points 
around  the  wall  of  the  producer  at  about  the  middle 
of  its  height.  An  independent  supply  of  air  and  steam 
is  also  admitted  at  the  top  of  the  fuel  column. — A.  T.  L. 

Gas  ;■    Process  of  making .     J.  0.  Carrey,  St.  Louis, 

Mo.     U.S.    Pat.    1,115,392,    Oct.   27,    1914;     date   of 
appl.,  July  26,  1913. 

An  inclined  partition  extends  from  the  axis  of  the  producer 
near  its  lowei  end  to  the  upper  part  of  one  of  the  walls,  and 
forms  the  side  wall  of  a  distillation  chamber  for  the  raw 
fuel.  It  is  heated  by  the  incandescent  fuel  beneath  it 
and  by  the  hot  gases  passing  to  the  gas  outlet.  The  coked 
fuel  descends  from  the  distillation  chamber  to  the  furnace 
chamber  in  the  lower  part  of  the  producer  and  is  moved 
by  stirring  arms  so  that  all  parts  of  the  fuel  are  subject 
in  turn  to  the  blast  which  is  admitted  at  separate  points. 
Distillation  gases  drawn  from  the  upper  part  of  the 
producer  are  admitted  at  points  between  the  blast  inlets. 

—A.  T.  L. 


-.     R.  Fabrv,  Sheffield. 
1914. 


Coal  gas  ;  Process  for  purifying 

Eng.  Pat.  29,  Jan.  1, 

The  cooled  and  tar-free  gas  is  washed  with  a  solution  -of  a 
mixture  of  alkali  (preferably  potassium)  carbonate  and 
caustic  ammonia  in  such  proportion  as  will  take  up  the 
excess  of  HjS,  C02  and  HCN  over  that  which  will  be 
absorbed  by  the  ammonia  in  the  gas.  The  washing 
solution  is  regenerated  by  heating  in  a  dissociating  still 
and  the  vapours  and  gases  given  off  are  mixed  with  those 
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from  the  ammonia  liquor  still  and  passed  into  a  saturator 
containing  sulphuric  acid.  The  gases  from  the  saturator 
are  utilised  In  |>artial  or  complete  combustion. — \V.  11.  < '. 

Miring  the  constituents  of  a  combustible  gaseous  mixture  ; 
I  of  and   means  for — ■ — ■.     A.    C.    lonides,   jun., 
London.     Eng.  Pat.  23,360,  Oct.  15,  1913. 

A  DSVIOI  for  mixing  gas  and  air  in  a  burner  in  the  pro- 
partions  requisite  fer  complete  combustion,  and  at  the 
tame  time  preventing  backward  propagation  of  tin'  flame 
(seo  Eng.  Pats.  15,455  of  1909  and  21,112  of  1911).     The 

wall  of  the  air  conduit,   which   is  surrounded   by  a  gas 
mber,    is    perforated    with    holes    arranged    spirally 
around  it  and  increasing  in  number  towards  the  burner. 
this  arrangement  the  mixture  is  richest  at  the  part 
of    the   mi  )<    the   burner  and  a   backward   pro- 

pagation of  the  flame  is  retarded  by  the  weaker  mixture 
he  other  end  of  the  mixer.  The  orifices  may  be  fitted 
with  inclined  tubes  projecting  into  the  air  conduit,  thoso 
tubes  furthest  from  the  burner  leading  furthest  towards 
the  axis  of  the  conduit.  The  mixer  may  be  used  with  tho 
ble  furnace  described  m  Eng.  Pat.  2S39  of  1912 
(this  J.,  1913,  198).— A.  T.  L. 

Gaseous    mixtures    [e.g.,    water-gas] ;     Separation   of   the 

constituents   of .     Soc.    l'Air    Liquido    (Soc.    Anon. 

pour  I'Ktude  et  l'Exploit.  des  Proc.  G.  Claude),  Paris. 
Eng.  Pat.  13,100,  May  2S,  1914.  Under  Int.  Conv., 
May  29,  1913. 

Compressed  water-gas  enters  the  heat  interchanges, 
A.  A.  through  the  pipe,  a,  passes  through  the  tubes  and 
away  by  the  pipe,  6',  to  the  reservoir,  Bl,  and  thence 


up  the  tubes,  b,  c.  Carbon  monoxide  condenses  and 
collects  in  the  reservoir,  B1,  and  the  cooled  compressed 
hydrogen  passes  to  the  engine,  D,  where  it  expands, 
does  work  and  is  further  cooled.  The  expanded  hydrogen 
urculates  round  the  upper  part  of  the  tubes,  b,  c,  in  the 
1,  C,  and  completes  the  condensation  of  the  carbon 
monoxide  which  was  commenced  in  the  lower  part  of  the 
tubes  by  the  cold  produced  by  the  evaporation  of  a 
previously  liquefied  portion  of  carbon  monoxide  which 
supplied  the  vaporiser,  B,  by  the  pipe,  t2,  from  the  reservoir, 
B1.  The  separated  hydrogen  and  carbon  monoxide 
pass  through  the  jackets  of  one  or  other  of  the  vessels, 
A.  A.  to  the  outlets.— TV.  H.  C. 

Iludrocarbons ;     Conversion    of    heavy    into    lighter . 

W.  A.  Half,  New  York.     Eng.  Pat.  17,121,  July  25,  1913. 

Hydrocarbon  vapours  are  heated  to  above  600°  C  in  the 
presence  of  a  suitable  catalyst  and  under  a  pressure  of 
about   5    atmospheres.     The    vapours    are    then    passed 


through  an  expansion  chamber  provided  with  screens  for 
separating    the    free    oarbon,    and    through    a    condcuaer. 

.•suitable  oatalysta  are  Ni.  Co,  kg,  Pd    I  i  and  .sin,  and 

their  oxides,     '(ias  ml  tnated  in  <.  i.  I<1»  00 — 1 

of  oil  of  i>]..  gr.  0-785,  suitable  for  petrol  engini  s.     A   1    I. 

Paraffins;     Separation   <»/  solid from   oils   containing 

Allgom.  Gee.  f.  Chem.  Industrie  m.  b,  II. 
l'at.  276,904,  Maj  :;.  1913. 

Solid  paraffins  may  bo  separated  from  hydrocarbon 
oils  by  treatment  with  uqoefiad  sulphur  dioxide  in 
presence  of  an  unsaturated  aromatic  hydrocarbon  which 
is  soluble  in  liquefied  snlphui  dioxide  and  will  dissolve 
the  volatile  paralliu  bydrooarbona.  In  Borne  eases,  such 
as  with  the  oils  from  .  treatment  with  liqui 

sulphur  dioxide  alono  is  suffice  urate  the  solid 

paraffins.— T.  F.  B. 

Watirytis  ;   Apparatus  for  the  manufacture  of .      A.  Q. 

Glasgow,    Richmond,    \  a.,    Assignor    to    Tho    I 

Gas      Improvement     Co.,      Philadelphia. 

1,115,065,  Oct.  27,  1914.     Date  of  appl.,  Nov.  11,  l'.lll. 

See  Eng.  Pat.  28,855  of  1910  ;  this  J.,  1912,  64.— T.  F.  B. 
Calorimeter.     U.S.  Pat.  1,115,238.     See  XXIII. 


IIB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Distillation  of  hardwood  ;    Effect  of  pressure  on  yields  of 

products  in  the  destructive .     R.  C.  Palmer.     J.  Ind. 

Eng.  Chem.,  1U14,  6,  890—893. 

ExpEEiiiEXTs  were  made  with  maple  and  birch  sawdust 
and  birch  chips,  1  .  J  ■  J  m.  in  size,  distillation  being 
effected  in  a  cast-iron  autoclave,  154,  ins.  deep  by  8$  in. 
inside  diameter.  The  effect  of  pressure  was  to  increase  the 
yield  of  charcoal  and  gas  and,  to  a  slight  extent,  of  wood 
alcohol  and  to  decrease  the  yield  of  acetic  acid,  pyro- 
ligneous  acid  and  tar.  A  greater  effect  was  produced  by 
increasing  the  pressure  from  atmospheric  to  60  lb.  than 
by  a  further  increase.  Tho  greatest  effect  was  on  tho 
yield  of  tar  which  was  decreased  60 — 65%  at  60  lb. 
pressure.  It  is  suggested  that  possibly  pyroligneous  acid 
free  from  soluble  tar  might  be  obtained  by  subjecting 
the  distillate  to  high  pressure  during  the  vapour  stage. 

—A.  - 

Gas  lighting  and  hygiene.     M.  vonGriiber.     J.  Gasbeleucht., 

1914,  57,  690—691. 
Tests  were  carried  out  in  rooms  in  which  the  conditions 
could  be  controlled.  Sulphur  d  ioxide  and  carbon  monoxide 
could  not  be  detected  in  the  air  in  the  rooms,  even  after 
the  burners  had  been  alight  for  67  hours ;  traces  of  nitric 
oxide  were  usually  present,  the  largest  amount  found  being 
10-4  c.c.  per  cb.  metre.  The  quantity  of  carbon  dioxide 
never  exceeded  4  parts  per  1000  and  the  temperature 
of  the  rooms  was  only  raised  a  few  degrees.  In  com- 
parative experiments  with  gas  and  electric  lights,  the 
difference  in  the  increase  of  the  temperatures  of  the  rooms 
amounted  to  1-6"  C.,  whilst  the  difference  in  moisture- 
content  of  the  air  was  generally  less  than  50„.  In  the 
room  hghted  with  electric  lamps'  the  ventilation  was  such 
that  about  one-third  of  the  air  was  replaced  per  hour  ; 
in  the  room  having  gas  lamps,  two-thirds  of  the  air  was 
replaced  per  hour.  The  hot  gases  from  the  lamps  did  not 
appear  to  have  any  disinfecting  eticct  on  the  air. — \V.  1     - 

Gas    lighting    and    electric    lighting    in    Japan.     Inibushi. 

J.  Imp.  Gas  A6SOC.,  Tokyo,  1914,  Xo.  1.  J.  Gasbeleucht., 

1914,  57,  600. 
Although  the  gas  industry  is  older  than  the  electrical 
industry,  the  latter  has  surpassed  the  former  owing  to  the 
mountainous    nature    of    the    country    being    especially 
favourable  for  small  electric  works  with  water  power. 
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Fourteen  towns  with  a  total  population  of  over  sis  millions 
have  nearly  one  million  gas  connections,  or  124  per 
thousand  inhabitants,  whilst  the  electricity  connections 
exceed  two  millions,  equal  to  272  per  thousand  inhabitants. 

-J.  H.  J. 

Patents. 

Coals  and  other  hydrocarbonaceous  substances  ;   Apparatus 

for  and  process  of  treating .     J.  D.  Scott,  New  York. 

U.S.  Pats.  1,115,453  and  1,115,454,  Oct.  27,  1914; 
date  of  appl.,  Aug.  26,  1910. 
The  materials  are  spread  in  thin  layers  on  a  number  of 
superposed  perforated  trays  spaced  apart  within  a  double- 
walled  chamber.  Hot  gases  are  circulated  through  the 
space  between  the  walls  and  then  downwards  over  the 
material  to  an  exhaust  pipe. — W.  H.  C. 

Distilling  wood,  peat,  moss,  straw,  etc.  ;   Process  for . 

H.  Plauson  and  G.  von  Tischenko.     Ger.  Pat.  276,811, 
Dec.  22,  1912. 

A  cohbesed  distillation  and  extraction  of  wood,  peat, 
moss,  straw,  and  similar  materials,  is  effected,  with  only 
a  very  small  production  of  gas,  by  treatment  with  super- 
heated steam  and  the  vapours  of  a  solvent,  such  as  an 
alcohol,  naphtha,  an  oil,  etc.  Addition  of  alkali  or 
alkaline-earth  salts  produces  a  catalytic  effect,  resulting 
in  the  formation  of  larger  quantities  of  liquids  of  low 
boiling-point,  Buch  as  turpentine  and  terpenes  from  pine 
wood.  A  higher  yield  of  ketonic  or  other  oxygen  com- 
pounds, lubricating  oils,  etc.,  is  obtained  if  the  mixture 
of  steam  and  solvent  is  heated  to  300°— 600°  C— T.  F.  B. 

Arc-light  electrode.  A.  V.  Wilker,  Berea,  Ohio,  Assignor 
to  National  Carbon  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
1,114,953,  Oct.  27,  1914 ;   date  of  appl.,  Jar.   22,  1912. 

The  electrode  contains  a  suicide  of  a  rare  earth  metal,  e.g., 
cerium  suicide. — A.  T.  L. 

Incandescence  bodies  made  of  tungsten  or  similar  metal  ; 

Process  for  making of  uniform  diameter.     AUgem. 

Elektrieitats-Ges.     Ger.  Pat.  276,037,  July  27,  1913. 

Wires  of  tungsten  or  similar  metals,  for  use  in  incan- 
descence lighting,  are  heated  in  presence  of  a  substance 
which  will,  under  these  conditions,  attack  the  thicker 
parts,  which  are  less  strongly  heated.  For  example 
when  tung6ten  wire  is  heated  electrically  in  presence  of 
hydrogen  containing  less  than  1%  of  oxygen,  the  thicker 
parts,  heated  to  a  red  heat,  are  oxidised,  whilst  the  thinner 
parts,  which  become  more  strongly  heated,  are  not  oxidised. 
Nitric  acid  may  be  used  for  the  same  purpose,  and  is 
suitable  for  treating  wires  of  tungsten,  molybdenum,  or 
tantalum.— T.  F.  B. 

Arc-light  carbon.  H.  Ayrton,  London.  U.S.  Pat. 
1,115,480,  Nov.  3,  1914.     Date  of  appl.,  March  7,  1914. 

See  Eng.  Pat.  1775  of  1913  ;  this  J.,  1914,  346.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Tar  and  its  derivatives  ;    Applications  of .     Kayser. 

J.  Gasbeleucht.,  1914,  57,  200—203  and  220— 23l". 

OwrsG  to  the  large  amount  of  benzene  for  use  in  dye 
manufacture  recovered  in  the  production  of  coke  in  coke- 
ovens,  new  outlets  are  necessary  for  the  tar  and  its  deri- 
vatives produced  in  gas  works.  The  use  of  tar  oil  as  fuel 
in  furnaces  and  engines  is  one  such.  In  furnaces  the  oil 
should  be  supplied  under  pressure  and  then  broken  up 
by  air  streams.  A  flat  stream  issuing  under  low  pressure 
appears  better  than  spraying  through  easily  choked  fine 
orifices.  In  the  Irinji  apparatus  the  oil  is  vaporised  in 
a  retort  in  the  furnace,  oil  flowing  to  the  retort  by  gravity. 
The  advantages  of  tar-oil  in  furnaces  are  smokeless  firing, 
simplicity  of  working  and  cheapness.  Tar  oil  is  also  used 
in  Diesel  engines;  and  Kbrting's  have  a  plant  of  500  HP. 


running  with  tar  from  vertical  retorts  :  this  works  as  well 
as  a  tar  oil  installation  while  the  cost  of  fuel  is  less,  but  a 
special  starting  means  is  necessary.  Tar  has  also  been 
used  in  furnaces.  Tar  is  in  demand  for  road  making  and 
for  coating  wood,  etc.,  especially  in  roof  work.  Pitch  is 
used  in  the  coal  briquetting  industry.  Separate  works  for 
the  distillation  of  175 — 200  tons  of  tar  per  annum  are  not 
profitable.  Combined  working  of  such  outputs  should  be 
resorted  to.  Both  continuous  and  discontinuous  distilla- 
tion processes  are  used.  A  continuous  plant  of  H.  Hirzel 
comprises  a  raised  reservoir  into  which  tar  is  pumped, 
and  whence  it  flows  through  a  vertical  chamber  having 
horizontal  baffles  and  heated  to  180D  C.  to  drive  off  water 
and  light  oils.  It  then  passes  through  a  series  of  three 
stills,  placed  side  by  side  and  stepwise.  In  the  first 
medium  oils  are  driven  off,  in  the  second  heavy  oils,  and 
in  the  third  anthracene,  the  pitch  being  drawn  off  through 
a  cooler  into  pits.  The  distillates  are  passed  through 
condensers  into  reservoirs.  A  fourth  still  is  used  alter- 
natively as  the  third  in  the  series,  and  alternate  cooling 
tanks  are  used  for  the  pitch.  In  the  discontinuous  process 
a  vertical  retort  is  usual,  the  means  for  driving  off  water 
and  light  oils  being  the  same  as  in  the  continuous  process. 
For  large  plants  a  vacuum  process  is  desirable.  In  the 
Sadewasser  system,  tar  in  a  continuous  stream  is  passed 
through  a  superheater  and  sprayed  in  a  vacuum  chamber  ; 
the  ensuing  vapour  is  condensed  in  fractional  cooling 
chambers.  Pitch  is  suggested  as  an  alternative  to  cement 
for  building  purposes. — W.  F.  B. 

Use   of  heavy   oils    [tar,    tar   oils)    in   internal-combustion 
engines.     Drexler.     See  Ha. 


The  sale  of  tar.  Chem.  Trade  J.,  Nov.  28,  1914. 
The  following  conditions  relative  to  the  sale  of  tar  have 
been  agreed  upon  by  the  Joint  Committee  of  the  Institution 
of  Gas  Engineers  representing  tar  producers  and  distillers, 
and  are  recommended  for  adoption  throughout  the  United 
Kingdom. 

I.—Sliding-Scale  Contracts. — (a)  The  tar  distillers  and 
gas  authorities,  or  their  valuers,  to  meet  each  month  as 
usual,  to  fix  the  values  of  the  products  other  than  pitch. 
(b)  The  tar  distillers  to  pay  to  the  tar  producers  the 
aggregate  value  of  such  products,  plus  2s.  6d.  per  ton  of 
tar  on  account,  for  the  pitch,  less  the  usual  2J%  and 
working  expenses,  (c)  All  pitch  made  and  delivered 
since  August  1,  1914,  by  individual  tar  distillers  during 
the  period  of  crisis  to  be  paid  for  each  month  pro  rata  to 
the  deliveries  of  tar  of  each  producer,  allowance  being 
made  for  the  2s.  6d.  per  ton  of  tar  already  paid  on  account. 
(d)  On  the  resumption  of  the  export  of  pitch  at  present 
suspended,  the  value  of  such  pitch  delivered  each  month 
to  be  settled  by  the  usual  arbitrators,  and  the  value  ascer- 
tained each  month  to  be  added  to  the  tar  values  and  paid 
by  the  tar  distillers  to  the  tar  producers,  less  the  2s.  6d. 
per  ton  of  tar  already  paid  on  account.  (E)  The  additional 
cost  (if  any)  incurred  by  the  removal  and  storage  of  pitch 
to  be  equally  borne  by  the  tar  producers  and  the  tar 
distillers. 

II. — Price-Fixed  Contracts. — (a)  The  sum  of  17s.  6d. 
per  ton  of  tar  to  be  paid  by  the  distillers  and  accepted  by 
the  producers  in  part  payment  as  the  value  of  products 
other  than  pitch  and  part  value  of  pitch.  (B)  The  balance 
to  be  paid  as  and  when  the  pitch  is  delivered  by  the  dis- 
tillers pro  rata  to  the  deliveries  of  tar  of  each  producer. 

III. — Minimum  Price  of  Pitch. — A  committee  has  been 
appointed  to  consider  and,  if  advisable,  to  fix  prices  from 
time  to  time. 

IV.— Revision  of  Conditions.— -These  conditions  may  be 
amended  by  mutual  arrangement  between  the  tar  pro- 
ducers' committee  and  the  tar  distillers  from  time  to  time. 


IV.— COLOURING  MATTERS  AND  DYES. 

Dyes  and  other  products  from  the  waste  liquor  of  the  soda 
cellulose  process     Cram.     See  V. 
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ttploiion   in  a  dyutuff  plant  in  the  United  States.     Oil, 
Paint,  and  Drag  Rep.,  Nov.  16,  1814. 

(  explosions,  which  resulted  in  the  death  of  one 
until  and  injury  to  26  others,  occurred  in  the  dyestufi 
plant  oi  Dr.  W.  Bookers,  Brooklyn.  Experiments  on  the 
manufacture  of  certain  azo  dyestufi  i  were  in  progress,  and 
it  is  believed  thai  the  accident  was  due  to  unskilful  handling 
aj  the  diazo 

I'll!   S  IS. 

dyt  ;      Yellow .     K.     Hagomann,     Leverku 

Germany,  Assignor  to  Synthetic  r  ,  New  fork. 

VS.    Pat.    1.114,750,   Oct.   27,    1914.     Date  of  appl., 
April  21,   191  I. 

\.  aminoacidyl  compound  of  an  o-aminophenolsul- 
phonio  acid  (j>-aminobenzoyl-2-amino-4  chIoro-l-phenol-6- 
■nlphonio  acid)  is  combined  with  a  mcthylkctol  compound 
ithyl-indolc) ;  when  printed  on  the  libre  with  chrom- 
ium acetate  as  mordant,  these  dyestuffs  give  yellow 
shades  fast  to  light  and  milling. — T.  F.  B. 

Imtin  ;  rreparationoj an  oxidation  product  of .     Farb- 

werke  vorm.  Meistcr,  Lucius,  und  Briining.     Ger.  Pat. 
876,808,  June  12,  1913. 

[Satin  is  oxidised  by  means  of  permanganate  in  neutral 
aqueous  susixmsions ;  a  yellow  crystalline  compound, 
0„H8NjO,,  is  obtained,  of  m.  pt.  262°  C,  which  is  very 
reactive  and  therefore  suitable  for  use  in  preparing  indigoid 
dyestuffs.  It  is  converted  into  Indigo  White  when 
heated  with  excess  of  alkali  and  sodium  hydrosolphite. 

— T.  F.  B. 

}al  [anthracene]  dyes.  A.  Hamburger,  Assignor  to  Farben- 
fabr.  vorm.  F.  Baver  und  Co.,  Elbcrfeld,  Germany. 
U.S.  Pat.  1,115,188  and  1,115,189,  Oct.  27,  1914.  Dates 
of  appl.,  Dec.  26,  1911,  and  July  25,  1912. 

See  Eng.  Pat.  12,865 of  1912  ;  thisj.,  1912, 1025.— T.  F.  B. 

Monoazo  dye-stuff.  H.  Jordan  and  W.  Neelmeier,  Lever- 
kuscn,  Assignors  to  Farhenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.  U.S.  Pat.  1,114,711,  Oct.  27, 
1914.     Date  of  appl.,  April  16,  1913. 

See  Eng.  Pat.  17,322  of  1912  ;  this  J.,  1913,  862.— T.  F.  B. 

Azo  dyes.  A.  Zart,  Opladen,  and  H.  Schweitzer,  Lever- 
kosen,  Germany,  Assignors  to  Synthetic  Patents  Co., 
New  York.  U.S.  Pat,  1,114,844,  Oct,  27,  1914.  Date  of 
appl.,  Dec.  3,  1913. 

See  Fr.  Pat.  465,794  of  1913  ;  this  J.,  1914,  639.— T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;     CELLULOSE  ; 
PAPER. 

(>rycellnIose  in  linen  goods.  M.  Saget,  Assoc.  Gen.  des 
Chimistes  de  l'lnd.  Textile.  J.  Soe.  Dyers  and  Col., 
1914,  30,  331. 

The  formation  of  oxycellulose  during  the  "  creaming  "  of 
linen  is  suggested  as  the  cause  of  the  loss  of  strength  during 
the  bleaching  process.  This  oxycellulose  could  not  be  de- 
tected by  chemical  tests,  but  itfe  presence  was  demonstrated 
by  measuring  the  strength  of  the  fibre  after  steaming  and 
treating  with  alkali.  Linen  which  has  been  partly  con- 
verted into  oxycellulose  tenders  under  the  influence  of 
sunlight  and  rain.  The  presence  or  absence  of  chlorine 
in  the  fibre  is  not  considered  to  be  necessarily  an 
indication  of  its  strength  (see  this  J.,  190S,  27,  200). 

— T.  F.  B. 

Soda  pulp  from  aspen  ;    Effects  of  varying  certain  cooking 

conditions  in  producing .      H.     E.     Surface.     U.S. 

Dept.  Agric,  Bull.  No.  80,  Aug.  31,  1914,  1—63. 
The  variable  conditions  separately  studied  were  :   propor- 
tion of  NaOH  to  wood  ;   time  of  digestion  ;   temperature 


or  pressure;  initial  concentration  of  NaOH.     In •  r.  i-    ■■! 

any  of  these  factors  ini  ■ 

wbjoh  i  I  bj  the  quantity  ..I  \  .'  ill  ni  utral 

unit  wi  i  ,,,,)  (|„. 

am. Mint  of  bli  squired  t,,  bleach 

.  ih"  micro 
•  ei  boned  p  dpi  i  he  ■••..ills  oi  the  Bore  are 
weakened  and  i  ransparenl .  those  o 
partly  obliterated ;    m  under-boiled  palps  bhi    walls  of  all 
the   elements   are   di  a  libre- 

ttos are  common.     I  hi  i  of  t ) .. -  pal] 

lit  lei    decrease   or   increase    with 
treatment  ;   when  this  i 
portion  of  NaOH  or  the  turn  of  digs  I  ion,  i . 
the  pulp  deoreascs,  but  when  it  is  prodai 
the  temperature  or  the  initial  oonoentration,  the  iti 
of  the  pulp  may  in  .  .win^  to  th 

of    hydrated    cellulose.    Tie  raiting 

from  more  severe  digestion  involve  a  greater  i 
wood  and  alkali  per  ton  of  pulp  and  a  point  is  soon  r< 
at  which  these  costs  are  not  compensated  by  the  lowi  t 
cost  of  bleaching.  Aspen  wood  may  bo  successfully 
digested  with  a  minimum  charge  of  20 — 25%  of  X.ii  ill  on 
tho  dry  weight  of  wood  and  a  consumption  efficiency  up  to 
95%  of  the  NaOH  present  can  be  obtained  by  suitable 
adjustment  of  tho  temperature  and  time  of  digestion.  In 
the  experiments,  using  only  clean,  sound,  picked  wood 
of  tho  best  quality,  yields  as  high  as  50—58%  of  well- 
separated  unbleached  fibre  were  obtained  ;  with  yields  of 
54 — 55%  the  pulp  bleached  well  with  10" — 11%  of  bleaching 
powder.  These  results  are  10 — 25%  better  than  those 
reported  from  pulp  mills  working  with  ordinary  wood 
under  practical  conditions.  Of  the  factors  of  cost,  that  of 
the  wood  is  of  the  most  importance,  next  comes  bleaching 
powder,  and  lastly  alkali.  Tables  and  curves  arc  given 
showing  the  influence  of  the  variable  factors  of  digestion 
upon  yield,  bleaching  quality,  colour,  freedom  from  shive 
and  strength  of  the  pulp,  and  the  various  digestions  are 
illustrated  by  samples  of  the  pulp  produced.  In  illus- 
tration of  the  conditions  adopted  for  the  preparation  of  a 
clean,  easy-bleaching  pulp,  the  following  particulars  may  bo 
cited  from  the  tables  :  weight  of  air-dry  chips,  40  lb.  ; 
initial  volume  of  lye  per  lb.  of  dry  wood,  0-370  gall.  ; 
concentration  of  NaOH,  80  grms.  per  litre  ;  proportion  ot 
NaOH  to  dry  chips,  25%  ;  total  time  of  digestion,  8  hrs.  ; 
time  at  maximum  pressure,  7  hrs.  ;  maximum  pressure 
100  lb.  per  sq.  in.  ;  yield  calculated  dry  52-5%  ;  bleaching 
powder  required,  90 — 9-5%.  When  the  time  at  maximum 
pressure  was  reduced  to  5  hrs.,  the  yield  was  53-7%  and 
the  consumption  of  bleaching  powder  10-5%. — J.  F.  B. 

Sodium  peroxide  for  bleaching  rag  half-stuffs  ;  Suitabili:  ■■. 

.     von    Possanner.     Wochenbl.    Papicrfab.,    1913, 

3161  ;   Chem.-Techn.  Rep.,  1914,  38,  241. 

Experiments  with  sodium  peroxide  as  a  substitute  for 
bleaching  powder  for  bleaching  rag  half -stuffs  showed  that 
its  bleaching  action  is  very  feeble  and  that  even  for 
improving  the  colour  of  pulps  already  bleached  it  is  not 
particularly  satisfactory  and  can  only  be  recommended  in 
exceptional  cases  where  complete  freedom  from  chlorine 
compounds  is  essential  and  cost  of  little  consequence. 

—J.  F.  B. 

Dyes  and  other  products  from  the  waste  liquor  of  the  soda 
cellulose  process.  M.  P.  Cram.  J.  Ind.  Eng.  Chem., 
1:114,  6,  896—897. 
100  c.c.  of  the  crude  black  liquor  of  sp.  gr.  1-25  were  treated 
with  30  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-18  and  heated 
to  boiling.  The  precipitate  produced  (yield  14  grms.) 
agglomerated  into  plastic  lumps  which  became  brittle  on 
cooling.  It  was  composed  entirely  of  organic  matter  and 
was  soluble  in  alkalis  and  dilute  alcohol.  When  dis- 
solved in  caustic  soda  it  could  bo  used  as  a  size  for  paper, 
to  which  it  imparts  a  reddish-brown  tint,  or  as  a  stain  for 
wood.  Its  alcoholic  solution  could  also  be  used  as  a  wood 
stain.  It  is  partly  soluble  in  chloroform  and  the  soluble 
part,  dissolved  in"  a  volatile  solvent,  could  be  used  as  a 
varnish.  When  heated  with  potassium  sulphide  and 
sulphur    to    185°— 230°  C.  it    yielded    a    dyestuff    giving 


1152 


Cl.  VI.— BLEACHING;  DYEING;  PRINTING ;  FINISHING. 


[Dec.  15, 1914. 


dark  brown  or  black  shades,  fast  to  light,  on  wool,  silk 
and  unmordanted  cotton.  Brown  to  yellow  wool  dyes  were 
obtained  by  nitrating  the  precipitate  or  the  original  liquor. 
The  filtrate  from  the  precipitate  yielded,  on  distillation, 
acetic  acid  and  an  organic  compound,  probably  a  phenol, 
which  yielded  products  capable  of  dyeing  wool  and  silk 
when  treated  with  various  reagents. — A.  S. 


Recovery  of  spent  lime  from  causticisitig  operations.     Payne. 
See  VII. 


Patents. 

Textile  fibres,  goods  and  fabrics  ;    The  conditioning  of . 

E.  L.  Joseph,  London.     Eng.  Pat.  24,043,  Oct.  23,  1913. 

The  material  is  treated  in  a  closed  chamber  with  a  gaseous 
oxidising  agent  such  as  ozonised  air,  a  series  of  chambers 
and  fans  being  so  arranged  that  the  ozonised  air  may  be 
discharged  either  from  one  chamber  to  the  next  or  into 
the  atmosphere.  The  oxidising  strength  of  the  ozone  is 
progressively  increased  in  the  later  stages  of  the  treatment. 
Animal  fibres  are  preferably  treated  after  the  oiling  process 
when  in  the  form  of  rovings  or  sliver,  vegetable  fibres 
preferably  after  the  bleaching  and  before  the  spinning 
operation. — J.  F.  B. 

Crape  and  crimped  or  embossed  fabric  from  cotton  or  thread 

made  from  cellulose  ;   Manufacture  of .     Courtaulds, 

Ltd.,  London,  and  W.  S.  Gilles,  Braintree,  Essex.     Eng. 
Pat.  13,150,  May  28,  1914. 

Fabrics  of  cotton  or  artificial  cellulose  threads  are  treated 
with  a  solution  of  acetate  or  other  salt  of  aluminium,  or 
else  first  with  albuminous  or  gelatinous  matter  and 
formaldehyde  and  subsequently  with  the  aluminium 
acetate,  then  heated,  dried  and  crimped  or  emboSBed. 
The  crimped  fabric  is  finished  by  applying  a  dressing,  e.g., 
a  solution  of  shellac  in  alcohol  or  of  gelatin  in  the  form  of 
a  spray  to  one  or  both  sides  and  drying. — J.  F.  B. 

Paper    pulp ;      Apparatus    for    straining .     W.     W. 

Beaumont,  London.     Eng.  Pat.  25,082,  Nov.  3,  1913. 

In  strainers  cf  the  "  jog-knotter  "  type,  the  strainer  plates 
and  their  frame  are  mounted  upon  spring-supported 
bearings  arranged  at  opposite  sides  of  the  vat  and  vibratory 
motions  are  imparted  to  the  bearings  on  one  side  only,  so 
that  the  entire  inner  vat  partakes  of  a  vibratory  movement 
about  a  longitudinal  axis  which  passes  through  the  centre 
of  gravity  of  the  mass  moved,  the  same  actuating  motions 
operating,  in  conjunction  with  the  reactions  of  the  bearing 
springs,  to  impart  to  the  vat  an  up-and-down  movement. 

—J.  F.  B. 


Drying  machine  [for  paper  stock].  J.  0.  Woodsome, 
Assignor  to  Crane  Co.,  Chicago,  111.  U.S.  Pat.  1,114,215, 
Oct.  20,  1914;    date  of  appl.,  Aug.  19,  1911. 

The  paper  stock  is  passed  successively  over  two  systems 
of  heated  rollers.  The  system  with  which  the  paper  comes 
last  into  contact  is  heated  by  direct  steam  and  the  exhaust 
steam  from  this  system  passes  through  a  controlling  device 
to  the  rollers  of  the  other  system  where  it  is  condensed. 

— W.  H.  C. 

Waste  sulphite  liquor  ;  Bleached ,  and  process  of  pre- 
paring same.  M.  F.  Coughlin,  Stroughton,  Mass.,  and 
C.  E.  Swett,  Providence,  R.I,  Assignors  to  F.  H.  Ken- 
nard,  Newton  Center,  Mass.  U.S.  Pat.  1,114,120 
Oct.  20,  1914   ;  date  of  appl.,  Feb.  21,  1914. 

The  waste  sulphite  liquor  is  first  treated  with  an  oxidising 
agent  (permanganate)  and  then  with  a  reducing  agent 
(hydrosulphite). — J.  B. 

Rosin  soap  sizing  composition.     J.  A.  De  Cew,  Montreal, 

Canada.     Eng.  Pat.  12,686,  May  22,  1914. 
SEEU.S.Pat.l,099,168of  1914;  this  J., 1914,  785.— T.  F.  B. 


Finishing  composition,  and  method  of  preparing  same  [from 
waste  sulphite  liquor].     U.S.  Pat.  1,114,119.     See  VI. 
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Bleaching  ;    The  theory  of .     S.  H.  Higgins.     J.  Soc. 

Dyers  and  Col.,  1914,  30,  326—328. 

The  bleaching  action  of  hypochlorous  acid  is  duo  initially 
to  the  direct  production  of  oxygen,  but  as  the  bleaching 
proceeds,  hydrochloric  acid  accumulates  and  reacts  with 
hypochlorous  acid  according  to  the  equation,  H0C1+HC1= 
H20  +  C'l2.  This  action  is  reversible,  the  reverse  direction 
representing  the  behaviour  of  chlorine  water  (see  this  J., 
1912,  486),  and  in  each  case  when  equilibrium  occurs  the 
bleaching  action  ceases.  When  a  hypochlorite  is  used  for 
bleaching,  the  hydrochloric  acid  produced  is  used  in 
liberating  more  hypochlorous  acid.  The  removal  of  free 
hydrochloric  acid  from  either  chlorine  water  or  hypo- 
chlorous acid  by  addition  of  calcium  carbonate  has  been 
shown  experimentally  to  accelerate  the  bleaching  action. 
Taylor's  observation  (this  J.,  1914,  308)  that  there  is 
always  a  certain  amount  of  residual  colour  in  cotton 
treated  with  hypochlorous  acid  or  chlorine  water,  is 
explained  by  this  state  of  equilibrium  ;  when  calcium 
carbonate  is  added,  the  cotton  is  completely  bleached. 
The  colouring  matters  of  brown  linen  and  of  boiled  cotton 
are  at  once  partially  bleached  on  immersion  in  chlorine 
water,  but  prolonged  treatment  has  very  little  further 
effect.  The  action  of  bleaching  powder  solutions  on  cotton 
dyed  with  direct  and  basic  dyestuffs  has  been  examined  ; 
in  a  number  of  cases  the  solutions  to  which  hydrochloric 
acid  was  added  caused  a  change  of  colour,  whilst  when  boric 
acid  was  added,  no  such  change  was  observed.  In  the 
majority  of  cases  the  solutions  containing  hydrochloric 
acid  had  the  more  rapid  bleaching  action  ;  with  Alizarin 
Sapphirole,  however,  the  reverse  was  the  case.  The 
author  concludes  that  the .  bleaching  action  of  hypo- 
chlorites is  due  to  the  direct  production  of  oxygen  and  to 
the  production  of  nascent  chlorine.  Thus,  it  has  been 
found  that  a  large  quantity  of  acetaldehyde  is  produced 
on  warming  dry  calcium  hypochorite  with  alcohol,  whilst 
it  is  known  that  bleaching  powder  can  convert  alcohol 
into  chloroform.  It  is  considered  that  the  nascent  chlorine 
is  formed  by  the  interaction  of  the  chloride  with  the  free 
hypochlorous  acid.  The  effect  of  the  calcium  chloride 
produced  during  bleaching  with  bleaching  powder  is  shown 
to  be  negligible,  but  when  calcium  chloride  is  added  during 
the  bleaching  process  it  always  has  a  stimulating  effect, 
showing  that  hypochlorous  acid  is  present  during  the 
whole  process.  Attention  is  drawn  to  the  importance  of 
using  carefully  prepared  fibre  in  bleaching  experiments, 
and  of  making  allowance  for  the  fact  that  the  colouring 
matters  of  cotton  and  linen  are  of  an  acid  nature,  especially 
in  comparing  the  bleaching  actions  of  acid  and  alkaline 
solutions.     (See  also  this  J.,  1911,  485;    1914,  785.) 

— T.  F.  B. 

Sodium  perborate;    [The  true  value  of in  bleach f. 

W.  Kind.     Z.  ges.  Textil-Ind.,  1913,  16,  1045.     Chem.- 

Techn.  Rep.,  1914,  38,  123. 
Although  perborate  cannot  compete  with  the  chlorine 
bleach  on  the  ground  of  cost,  yet  it  has  advantages  ovii 
hydrogen  peroxide,  mainly  on  account  of  the  ease  with 
which  a  solution  of  the  required  strength  can  be  made  ii|> 
and  the  way  in  which  it  gradually  gives  up  its  oxygen 
without  the  development  of  too  great  a  degree  of  alkalinity 
Perborate  has  advantages  for  special  purposes  in  bleachin". 
e.g.,  for  coloured  and  finished  goods.  As  a  starch  removal 
it  can  compete  in  certain  circumstances  with  "  Diastafor.  ' 
It  destroys  active  chlorine  but  not  chloramines.  I" 
dyeing  it  is  used  for  after-treating  vat  and  sulphide 
dyes,  in  cleaning  for  removing  stains  and  for  bleaching 
feathers,  etc.  It  has  found  its  greatest  application  in  the 
laundry  on  account  of  being  safer  than  the  chlorine  bleach. 
Generally  its  use  in  ordinary  bleaching  is  too  expensive. 

— J.  B. 
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Ih/ul  textiles ;   Loss  of  colour  on  storing .    P.  Heer- 

inaiin.  Leipz.  MonaUschr.  Textil-lnd.,  1913,  28,  204, 
237  and  268.  Chem.  reohn.  Rep.,  LOU,  38,  121. 
Tin:  loss  oi  colour  may  i»'  duo  to  suoh  it  laige  variety  of 
aannini  thai  no  single  method  of  testing  the  fastness  of 
<l\ •  > i  material  ih  available.  Conditions  "f  storage  have 
Beat  influence :  for  instance  gases  given  oil  I  >\  the  li  ;hting 
amngements  sometimes  cause  t  rouble.  The  most  common 
causes  of  damage  are  heal  and  light,  with  yarying  con- 
ditions of  moisture. — J.  li. 


foment*;     Improvised    waterproofing    of    military . 

c.  A.  Le  Boy.     Comptes  rend.,  1914,  159,  033— 034. 

t.n  is  molted  with  a  lit t lo  chloroform,  carbon 
bisulphide  or  tetrachloride  and  then  at  once  dissolved  in 
motor  spirit  or  other  industrial  hydrocarbon  to  form  a 
5 — i0%  solution.  If  a  non-inflammable  solution  be 
desired,  tho  hydrocarbon  may  bo  blended  with  half  its 
volume  of  carbon  tetrachloride  or  dichloroethylene. 
Garments  steeped  in  this  solution  for  a  few  minutes,  wrung 
out  and  dried  in  tho  air  become  effectively  waterproofed 
and  retain  this  quality  when  in  use  ;  the  appearance  and 
physical  qualities  of  the  cloth  are  unite  unaffected. 

-^J.  F.  1?. 

Patents. 

.[Scouring.]  Treating  cheeses,  cops,  etc.  of  woollen  yam 
preparatory  to  warping.  H.  Heymann,  Bradford. 
Eng.  Pat.  28,294,  Dec.  8,  1913. 

Cheeses,  cops  and  similar  forms  of  yarn  spun  from 
previously  dyed  wool  are  degreascd  by  means  of  a  volatile 
solvent,  thus  avoiding  the  hanking  of  tho  yarn  for  the 
usual  scouring  or  the  energetic  scouring  required  when 
this  operation  is  performed  on  the  woven  piece. — J.  B. 


Bleaching  fabrics;     Apparatus  for ■.     J.    T.    Xiblett, 

London.     Eng.  Pat.  26,727,  Nov.  20,  1913. 

A  rotary  laundry  machine  comprising  a  drum  mounted 
in  a  stationary  casing  is  provided  with  electrodes  fitted 
either  to  the  rotary  drum  or  to  the  outer  casing ; 
in  the  latter  case  the  electrodes  may  be  contained  in  a 
recessed  opening  or  sump  over  which  the  solution  flows 
during  the  treatment.  The  electrolyte  consists  of  a  solu- 
tion of  a  suitable  chloride  in  which  the  goods  are  rotated 
vhile  electrolysis  is  taking  place. — J.  F.  B. 


[Dyeing  hat  bodies.]  Apparatus  fur  agitating  solid  bodies 
in  a  liquid.  J.  H.  and  VV.  Robinson,  Stockport.  Eng. 
Pat.  17,125,  July  20,  1914. 

The  hat  bodies  are  agitated  in  the  dye-bath  by  means  of  a 
vane  revolving  round  a  central  axis.  The  vane  projects 
a  little  above  the  surface  of  the  liquor  and  is  of  such  a 
size  that  a  space  is  left  between  its  outside  edge  and  the 
wall  of  the  vat,— J.  B. 


Dyeing  machine.  J.  H.  and  D.  M.  Giles,  Amsterdam, 
X.Y..  Assignors  to  J.  H.  Giles  Dyeing  Machine  Co., 
Portland,  Me.  U.S.  Pat.  1,114,464,  Oct.  20,  1914; 
date  of  appl.,  Dec.  29,  1913. 

The  yarn  is  carried  on  sticks  supported  on  a  wheel  which 
revolves  partially  immersed  in  the  dye-bath.  The  sticks 
have  star  wheels  at  their  ends  and  ratchet  arrangements 
to  cause  them  to  revolve  periodically,  somewhat  after 
the  manner  of  the  Klauder-Welldon  machine. — J.  B. 


H.  Hennig,  Paterson,  N.J. 
27,    1914  ;     date    of    appl., 


Dyeing  or  washing  machine. 
0.8.  Pat.  1,115,072,  Oct 
Aug.  10,  1911. 

Yarn  is  hung  on  sticks  in  a  tank  on  either  side  of  which 
are  vertical  flues  fitted  with  air  injectors  and  having  at 
their  tops  deflecting  plates  for  directing  the  liquid  and  air 
laterally  and  downwards  into  the  centre  of  the  tank. 

^J.  B. 


Finishing    vomposition    and    method    oj    preparing    emnt 

[fromwatU  tulphih  liquor],     M.  f. Coughun, Stroughton, 

ind  C    E.  Bwett,  Providence,   B  I  ,    \-signore 

t"  I''.   B,   iCennard,  .v  wi '■  titer,   titan,     I 

1,114,119,  Oct.  20,  1914;  dato  of  appl.,  Sept.  22,  1913. 

A   w\w    material,  with  or  without   s    oluble  soap,  is 
mated    with    waste   sulphite   liquor   in   luoh    pro- 
portion as  to  be  readily  emulsihable  with  water,     i-  B 

IJ  a  it  lis  of  thread,  etc.  ;    Apparatus  for  liquid  treatment  of 

.    J.  Clayton,  Coventry,  Assignor  to  Conrtaulds, 

Ltd.,   London.     D.S.    Pat.   1,116,242,    Nov.   3,    1914. 

Date  of  appl.,  Oct.  28,  1913. 
See  Eng.  Pat.  9067  of  1913  ;   this  J.,  191 1,  197.— T.  F.  B. 


Vll. -ACIDS;   ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Spent   lime  from   causticising   operations   [and    in    sugar 

factories] ;  Recovery  of  the .     J.  H.  Payne.     J.  Ind. 

Eng.  Chem.,  1914,  6,  937—039. 
The  long  rotary  kiln  such  as  is  used  for  Portland  cement 
manufacture  has  been  applied  successfully  in  the  Western 
United  States  for  re-burning  the  spent-lime  obtained  in  the 
manufacture  of  beet  sugar  and  more  recently  to  the  re- 
burning  of  the  spent-lime  from  causticising  in  alkali  and 
wood-pulp  factories.  The  capital  cost  of  a  plant  with  a 
capacity  of  30  tons  per  day  would  be  about  17,000  dollars 
(£3540)  and  the  working  expenses  for  a  plant  using  pro- 
ducergas  would  be  : — 

a.  a. 

Fuel.  500  lb.  coal  at  12s  6.1.  per  ton  (2CHJ0  lb.)    Sl| 

Labour,  2  men  at  10s.  ad.  and  2  men  at  8s.  4d 13 

Repairs  (including  1  lining  per  year  at  £188) 

Power.  :w  H.P.  at  £8  lor  year      

Interest  and  depreciation     |*t 

Taxes  and  insurance     '- 

Yard  labour,  supplies  and  miscellaneous     ?I 

Unforeseen  *■ |* 

Total  cost  per  ton  of  lime  recovered  7    0 


With  a  properly  designed  plant  practically  no  dust  is 
produced  and  the  waste  gases  leave  the  kiln  at  about 
350°  Fv  (177°  C).  The  recovered  lime  slakes  and 
causticises  more  slowly  than  fresh  lime,  but  settles  much 
more  rapidly. — A.  S. 

Premring  neutral  ammonium  citrate  solution.     McC'andlese. 
^  See  XVI. 

Ammonium  sulphate  standard.     Chem.  Trade  J.,  Nov.  28, 

1914. 
The  chairman  of  the  Sulphate  of  Ammonia  Association 
has  issued  a  circular  to  the  members  urging  them  to 
improve  the  quality  of  the  product  and  to  make  sulphate 
which  tests  from  24  j  to  25%  ammonia,  with  not  more  than 
3°'  moisture  and  not  more  than  J%  acid,  adopting  if 
possible,  25%  as  a  selling  basis.  It  is  believed  that  the 
adoption  of  these  standards  will  enable  British  manu- 
facturers to  compete  in  markets  from  which  they  have 
been  or  aro  being  excluded. 

Paten  cs. 

Alumina  compounds;    Solutions  of -—.     [Stable  sodium 
alumuiate  solution.]     H.  Spence,  T.  J.  I.  Cnug,  and 
Spence  and  Sons,  Ltd.,  Manchester.     Eng.  Pat.  20,9/0, 
Sept.  17,  1913. 
Commercial  sodium  aluminate  solution  is  treated  with  a 
small    proportion    of    an    organic    substance    capable    of 
inhibitmg    the    spontaneous    separation    of    duminram 
hydroxide;    for  example,  it  is  heated  for  about  2  hours 
at  100-  C.  with  0-5— 1-5%  of  sugar.— F.  boon. 

i»  2 
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Hydrous  alkali-metal  silicate  and  method  of  producing  it. 
E.  A.  Paterson,  Port  Arthur,  Ontario,  Canada.  U.S. 
Pat.  1,111,918,  Sept.  29,  19H  ;  date  of  appl.,  Dec.  17, 
1913. 

A  dry  powder  containing  a  large  percentage  of  silica  is 
produced  by  partially  drying  an  alkali  silicate  at  a  com- 
paratively low  temperature  and  under  reduced  pressure, 
so  as  to  form  a  solid  mass,  coarsely  grinding  the  product, 
further  drying  and  grinding  to  a  fine  powder,  and  then 
again  drying  until  the  water  content  (preferably  reduced  to 
12 — 19%  of  combined  H20)  is  only  sufficient,  in  con- 
nection with  the  alkali  present,  to  render  the  material 
readily  soluble  in  cold  water. — F.  Sodn. 


Barium  and  strontium  oxides ;    [Continuous]   Process  of 

producing .     H.     G.     Akers,     Toronto,     Canada. 

U.S.  Pat.  1,113,178,  Oct.  13,  1914  ;  date  of  appl.,  May  8, 
1913. 

Crude  barium  or  strontium  carbonate,  mixed  with  a  flux 
and  a  reducing  agent,  is  melted  at  about  1200°  C, 
preferably  in  a  carbon-lined  furnace  in  which  a  reducing 
atmosphere  is  maintained,  and  the  mass  refined  by  again 
adding  a  reducing  agent,  tfee  evolved  gases  being  ignited 
to  heat  the  charge  and  preheat  the  incoming  charge.  Any 
carbon  dioxide  liberated  from  the  charge  may  be  diluted 
with  the  combustion  gases  from  the  fuel  employed  in 
heating  the  furnace,  in  order  to  lower  its  partial  pressure. 

— F.  Sodn. 


Nitrogen;  [Cyclic]  Methods,  of  fixing .     J.  E.  Bucher, 

Coventry,  R.I.,  Assignor  to  Nitrogen  Products  Co. 
U.S.  Pats,  (a)  1,113,598  and  (b)  1,113,599,  Oct.  13,  1914  ; 
dates  of  appl.,  Aug.  8,  1911  and  May  12,  1913. 

(A)  A  salt,  e.g.,  a  haloid  salt,  of  a  metal  capable  of  forming 
a  nitride,  is  electrolysed,  and  the  separated  metal  con- 
verted into  nitride  by  reaction  with  nitrogen  or  a  nitro- 
genous reagent,  and  the  nitride  treated  with  a  hydrogen 
compound  {e.g.,  halogen  acid  prepared  from  the  electrolytic 
halogen)  or  an  ammonia- halogen  compound,  so  as  to  yield 
ammonia,  or  substance  containing  ammonia,  and  the 
original  salt.  (B)  A  metallic  nitride,  produced  as  above, 
is  treated  with  a  hydrogen  compound  (such  as  water),  so 
as  to  form  a  substance  containing  ammonia  and  an  oxygen 
or  other  compound  of  the  metal,  and  the  latter  is  converted 
by  treatment  with  at  least  one  reagent  (preferably  halo- 
genous  in  character)  into  a  salt  which  can  be  electrolysed. 

— F.  Sodn. 


Magnesium  sulphate  from  residues  of  potash  salt  manufacture 

containing  kieserite  ;    Preparation  of .      R.    Heintz 

Techn.   Buro  f.  d.  Chern.  Ind.,  G.  m.  b.  H.    Ger.  Pat. 
275,702,  March  6,  1913. 

The  residual  products  containing  kieserite,  obtained  in 
the  treatment  of  carnallite  and  "  Hartsalz,"  are 
dissolved  in  dilute  magnesium  chloride  solution  at  about 
80° — 100°  C,  and  the  solution  is  completely  or  partly 
saturated  with  sodium  chloride  at  the' same  temperature 
and  allowed  to  cool,  whereupon  magnesium  sulphate 
crystallises.— T.  F.  B. 

Ammonia  from  its  elements;    Process  for  obtaining 

using  cerium   nitride   as   catalyst.     Kunheim   und   Co 
Ger.  Pat.  276,986,  June  20,  1912. 

A  mixture  of  nitrogen  and  hydrogen  under  pressure 
is  passed  over  a  heated  catalyst  consisting  of  cerium 
nitride  (obtained  by  the  action  of  nitrogen  on  coarsely 
powdered  cerium)  or  a  substance  containing  not  less  than 
20%  of  cerium  nitride.— T.  F.  B. 

Ammonia  from  its  elements  ;  Catalytic  preparation  of . 

F.  Hlavati.     Ger.  Pat.  277,054.  June  19, 1910.     Addition 
to  Ger.  Pat.  275,343. 

A  mixture  of  nitrogen  and  hydrogen  is  subjected  to  treat- 
ment by  electric  Bpark  discharges  and  passed  over  a  catalyst 


which  has  the  power  of  absorbing  both  nitrogen  and  hydro- 
gen. When  a  catalyst  consisting  of  platinum  and  titanium 
is  used,  tho  temperature  of  the  catalyst  is  regulated  to 
induce  absorption  first  of  the  hydrogen  by  the  plitinum 
and  then  of  the  nitrogen  by  tho  titanium  ;  tho  temperature 
is  then  raised  to  such  a  degree,  not  above  500°  C,  that  the 
gases  are  liberated  in  an  active  condition.  The  pressure 
is  increased  or  decreased  according  to  whether  absorption 
or  evolution  of  the  gases  is  talcing  place. — T.  F.  B. 


Hydrogen;     Process   for    liquefying    commercial by 

expansion.  J.  E.  Lilienfeld.  Ger.  Pat.  276,657,  Dec. 
23,  1910. 
The  compressed  hydrogen,  containing  1  to  2%  of  air, 
is  allowed  to  expand  in  two  or  more  stages,  and  at  one  of 
the  intermediate  stages  the  pressure  and  temperature  are  so 
regulated  that  the  air  separates  in  the  form  of  a  liquid,  but 
is  not  solidified.  A  temperature  of  about  — 215°  C.  is 
suitable  for  this  purpose. — T.  F.  B. 

Gaseous    mixtures ;     Separation    of    easily    condensed    or 

absorbed    constituents    from    hot,    compressed .    J. 

Ephraim.  Ger.  Pat.  276,718,  Dec.  14,  1912. 
The  gaseous  mixture  is  cooled  and  expanded,  then  passed 
through  a  condensing  or  absorption  apparatus,  and  again 
heated  and  compressed  by  aid  of  the  heat  and  energy 
obtained  in  the  first  stage  of  the  process.  Tho  process  may 
be  applied  to  the  separation  of  ammonia  from  the  gaseous 
mixtures  produced  in  the  catalytic  proces*. — T.  F.  B. 

Nitric  acid  ;  Process  of  concentrating .     F.  Hausmann, 

Assignor  to  Verein  Chemischer  Fabriken  in  Mannheim. 
Mannheim,  Germany.  U.S.  Pat.  1,115,192,  Oct.  27, 
1914.     Date  of  appl.,  Sept.  9,  1913. 

See  Fr.  Pat.  462,290  of  1913  ;  this  J.,  1914,  311.— T.  F.  B. 

Nitrate  of  lime  and  other  salts  ;  Reduction  of to  powder. 

Norsk  Hyclro-Elektrisk  Kvaelstofaktieselskab,  Christ- 
iania.  Eng.  Pat.  468,  Jan.  7,  1914.  Under  Int.  Conv., 
Jan.  23,  1913. 

See  Fr.  Pat.  466,963  of  1914  ;  this  J.,  1914,  865.— T.  F.  B. 

Nitrates ;     Production    of    commercially    pure .    0. 

Bosch  and  W.  Wild,  Ludwigshafen,  Germany,  Assignors 
to  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab, 
Christiania.  U.S.  Pat.  1,115,164,  Oct.  27,  1914.  Datr 
of  appl.,  June  22,  1909. 

See  Ger.  Pat.  210,167  of  1908 ;  this  J.,  1909,  656.— T.  F.  B. 

Nitric  oxide  ;   Electrodes  for  use  in  the  production  of . 

C.  Rossi,  Legnano,  Italy.     Eng.  Pat.  23,959,  Oct.  22, 

1913.     Under  Int.  Conv.,  Oct.  22,  1912. 
See  Fr.  Pat.  463,821  of  1913 ;  this  J.,  1914,  421.— T.  F.  B. 


Hydrogen;  Producing — — .  C.  Bosch  and  W.  Wilv, 
Assignors  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen on  Rhine,  Germany.  U.S.  Pat.  1,115,776,  Nov.  3, 
1914.     Date  of  appl.,  June  30,  1913. 

See  Fr.  Pat.  459,918  of  1913  ;  this  J.,  1914,  24—  T.  F.B. 
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Class    analysis  ;     Some    rapid    methods  for .     E.    C. 

Sullivan  and  W.  C.  Taylor.     J.  Ind.  Eng.  Chem.,  1914, 

6,  897—899. 
The  glass  is  decomposed  by  a  mixture  of  hydrofluoric  acid 
and  oxalic  acid  (instead  of  suphuric  aoid).     For  glasses 
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containing  only  silica,  lead,  soda  and  potash,  with  small 
amounts  of  iron,  alu- 
mina, manganese,  lime 
and  magnesia  as  impuri- 
ties. 1  grm.  of  the 
finely-powdered  sample 
is  moistened  with  water 
in  a  platinum  crucible  of 
about  40  c.c.  capacity, 
and  2  grins,  of  oxalic 
acid  and  enough  48% 
hydrofluoric  acid  to  half- 
till  tho  crucible  are 
added.  The  mixture  is 
evaporated  to  dryness 
on  a  radiator  (see 
below)  at  a  temperature 
just  high  enough  to 
expel  the  excess  of 
oxalic   acid.     When  all 

the  acid  is  expelled  the  crucible  is  cooled  and  the 
evaporation  repeated  twice  more  with  oxalic  acid  (about 
5  grms.  in  all)  and  water.  The  residue  is  treated  with 
hot  water,  cooled,  and  filtered.  The  insoluble  portion 
consists  of  lead  oxalate,  with  a  trace  of  calcium  oxalate,  and 
may  be  titrated  with  permanganate  or  tho  lead  determined 
as  sulphate.  The  filtrate  is  evaporated,  the  residue  heated 
to  decompose  the  oxalates,  dissolved  in  dilute  hydro- 
chloric acid  and  evaporated  to  remove  silica.  Tho  residue 
is  treated  with  hot  water  and  a  few  drops  of  hydrochlorio 
acid,  and  a  few  drops  of  bromine  water  and  a  little  ammonia 
added  to  the  solution  which  is  boiled,  and  the  precipitated 
hydroxides  of  iron,  aluminium,  and  manganese  filtered  off. 
In  one  portion  of  the  filtrate,  any  magnesium  is  precipitated 
as  magnesium  ammonium  phosphate  and  calculated  to 
chloride.  The  remainder  is  evaporated,  heated  to  expel 
ammonium  salts,  and  the  chlorides  weighed,  the  weight  of 
magnesium  chloride  found  and  also  the  alkali  obtained 
in  a  blank  determination  being  deducted.  The  potassium 
is  determined  with  platinum  chloride  and  the  sodium 
obtained  by  difference.  In  the  case  of  glasses  containing 
other  elements,  Ca  and  Zn  give  insoluble  oxalates  ;  Cd  is 
also  insoluble,  but  in  presence  of  Zn  traces  are  found  with 
the  soluble  oxalates  ;  Co,  Cu,  Ni,  Ba,  and  Mg  oxalates  are 
mostly  insoluble,  but  must  be  tested  for  in  the  soluble 
oxalates  unless  special  precautions  be  taken  ;  Na,  K,  Al. 
Ct,  and  As  are  found  with  the  soluble  oxalates  ;  Mn  up  to 
2%  is  soluble,  but  with  larger  quantities  partly  insoluble  ; 
Fe  is  soluble,  but  in  presence  of  Zn  traces  remain  insoluble  ; 
Sb  is  usually  soluble  unless  the  oxalates  be  heated  too 
strongly.  Borates  do  not  interfere,  but  the  results  are 
not  satisfactory  when  more  than  3%  A1,0,  is  present.  A 
complete  analysis  can  be  made  in  a  day. 

The  success  of  the  method  depends  to  a  considerable 
extent  upon  the  use  of  the  radiator  (see  above)  shown  in 
the  figure  (compare  Hillebrand,  Bull.  No.  422,  U.S.  Geol. 
Survey,  p.  31).  R  is  of  sheet  iron,  aluminium  or  nickel, 
6 — 7  cm.  high,  8  cm.  diam.  at  top  and  5  cm.  at  bottom. 
The  base,  B,  of  iron,  nickel,  or  platinum,  is  attached  to  R  by 
turning  the  cogs  of  B  up  and  over  those  of  R.  A  platinum 
triangle  is  inserted  about  4  cm.  from  the  base  ;  and  an 
aluminium  ring  with  an  opening  slightly  larger  than  the 
underlying  crucible  is  placed  over  the  radiator  to  hasten 
evaporation. 

For  determining  boric  oxide  in  borosilicate  glasses  a 
modification  of  Wherry's  method  (this  J.,  1908,  1179) 
is  used.  0-5  grm.  of  the  glass  is  fused  with  sodium  carbon- 
ate, the  product  treated  with  20 — 30  c.c.  of  hot  water, 
filtered,  and  the  filtrate  and  washings  treated  with  about 
of  concentrated  hydrochloric  acid  in  a  250  c.c.  round- 
bottomed  flask,  and  then  Wherry's  method  followed,  except 
that  barium  hydroxide  is  used  in  place  of  sodium  hydroxide 
for  the  titration. — A.  S. 

Patent. 

Ocen  suitable  for  use  in  the  manufacture  of  tiles,  pottery,  and 
analogous  ware,  and  for  other  purposes.  C.  Dressier, 
Marlow.  U.S.  Pat.  1,116,036,  Nov.  3,  1914.  Date  of 
appl.,  March  17,  1913. 

See  Eng.  Pat.  822S  of  1912  j   this  J.,  1913,  792.— T.  F.  B 


IX. -BUILDING  MATERIALS. 

Portland  cement  raw  materials  from  Saga,  Cebu  ;  Efficiency 

of .     W.  C.  Reibling  an.l  V.   D.  Reyes      Phi 

J.  Sci.,  W14,  9,  127—148. 

Various  raw  materials  (especially  coralline  limestone  and 
tuff)  were  found  suitable  for  the  manufacture  of  high-grade 
cement,  comparatively  rioh  in  SO,  and  poor  in  Al.o,.  the 
best  results  being  obtained  with  a  hydraulic  mexlulun, 
2 — 2-3.  The  setting  properties  were  easily  controlled  trf 
adding  a  small  proportion  of  plaster,  but,  with  a  low 
hydraulic  modulus,  the  cements  were  apt  to  be  very  quick- 
setting.  Satisfactory  artificial  Roman  cement  with  a 
cementation  index 

/2Jx%SiO,  +  l-lx%Al101+q-7x%Fe20J\ 

V  %CaO+l-4  '•:.  u  ) 

as  high  as  2-47  was  prepared  by  burning  mixtures  of 
calcareous  and  silicious  materials  in  a  rotary  kiln  at  about 
1000°  C— P.  Sodw. 


Portland  cement  raw  materials  al  Naga,  Cebu  ;  Geology  and 

field  relations  of .     W.E.Pratt.     Philippine  J.  Sci., 

1914,  9,  151—160. 

Ease  of  quarrying  and  transport  combine  to  render  the 
materials  referred  to  in  the  preceding  abstract  desirable 
for  cement  manufacture  in  the  Philippines.  An  ample 
supply  of  each  is  available. — F.  Sodx. 

Natural  cement  versus  brick  ;  Iwahig  Penal  Colony  raw 
materials.  W.  C.  Reibling  Philippine  J.  Sci.,  1914,  9, 
163—173. 

Fine-ukaixed  coral  sand  was  utilised  with  the  local  clay 
for  the  artificial  preparation  of  natural  (Roman)  cement, 
the  mixture  being  pugged  with  water  to  a  stiff  mud, 
moulded  into  bricks,  and  burnt  at  about  1000°  C.  The 
product,  for  most  purposes,  proved  as  good  as  or  superior 
to  brick  made  from  the  same  clay,  and  the  manufacture  of 
a  similar  cement  from  other  fine-ground  calcareous  sand 
is  advocated,  the  application  of  existing  brick  presses  and 
kilns  being  suggested  ;  a  temperature  of  1000°  CL,  main- 
tained for  3 — 4  hours  is  sufficient,  and  the  clinker  is  readily 
ground.  The  advantage  of  mixing  natural  cement  with 
a  small  proportion  of  Portland  cement  is  pointed  out. 

F.  Sodsi. 


Building    stone ;     Porosity    of .     D.    G.    Campbell. 

School  of  Mines  Quart.,  1914,  35,  242—246. 

The  least  porous  rocks  form  the  strongest  and  most 
durable  building  stones ;  the  porosity  of  granites  and 
gneisses  is  less  than  1%,  that  of  limestones  up  to  10%, 
and  of  sandstones  np  to  20%.  Unseasoned  stones  having 
large  pores  {e.g.,  sandstones)  are  less  affected  by  freezing 
than  those  having  sub-capillary  pores.  The  seepage  of 
water  through  porous  rock  usually  results  in  the  solution 
of  any  colour-forming  impurities  and  re-deposition  of  the 
latter  upon  the  surface  of  the  stone.  By  exposure  to 
running  water  or  water  under  pressure,  porous  stone  con- 
taining calcareous  ingredients  soon  becomes  honeycombed 
and  disintegrated.  Owing  to  slow  alteration  by  oxidation 
and  hvdration,  a  large  proportion  of  accessory  minerals 
mav  prove  a  source  of  weakness  in  igneous  rock. 

1  F  — W.  E.  F.  P. 

Patexts. 

Cement ;     Method    of   producing from    molten    blast- 
furnace   slag.     W.    Lessing,    Menzenberg,    Assignor    to 
Mittelrheinische  Cement -Industrie  G.  m.  b.  H.,  Cologne, 
Germany.     U.S.  Pat.   1,115,321,  Oct.  27,  1914;    date 
of  appl.,  Aug.  9,  1913. 
By  means  of  a  mechanical  agitator,  molten  slag  is  pro- 
jected,  in   a  disintegrated  condition,   into   a   horizontal, 
rotary  tube  through  which  a  current  of  air  and  steam  is 
passed  in  the  opposite  direction  ;   the  rotary  tube  may  be 
cooled  and  the  air  used  without  steam. — W.  E.  F.  P. 
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Fire-brick.  C.  Hidecker,  San  Anselmo,  Assignor  to  lone 
Fire  Brick  Co.,  San  Francisco,  Cal.  U.S.  Pat.  1,115,429, 
Oct.  27,  1914  ;  date  of  appl.,  June  3,  1913. 
The  brick  is  composed  of  silicious  material  fusing  at 
"800°  F.  (1538°  C),  75  ;  argillaceous  material  fusing  at 
2500°  F.  (1371°  C).  10  ;  shale  fusing  at  2250°  F.  (1232°  C), 
10 :  and  "  material  which  cannot  be  fused  below  4000°  F. 
(2204°  C.),"  5%.— W.  E.  F.  P 


X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;     Electrical    resistance    and   critical    ranges   of . 

G.  K.' Burgess  and  I.  N.  Keilberg.     J.  Franklin  Inst., 

1914,  178,  634—635. 
The  determination  of  the  variation  of  the  electrical 
resistance  of  pure  iron  over  the  range  0° — 950°  C.  was 
made  in  terms  of  that  of  platinum,  using  a  very  sensitive 
Wheatstone  bridge.  No  anomalies  in  the  resistance  were 
found  below  the  A2  region,  but  at  757°  C.  there  was  a  sharp 
cusp  in  the  temperature  coefficient.  At  Ac3,  which  was 
identical  with  Ar3  (894°  C),  the  resistance  fell  abruptly 
0005  of  its  value,  recovering  it  within  25°.  A2  was  found 
to  be  a  strictly  reversible  transformation,  whilst  the  A3 
transformation  took  place  at  a  higher  temperature  on 
heating  than  on  cooling  (see  also  this  J..  1913,  1070). 

— W.  F.  F. 

Cast-iron;    Some  -notes  on  the  heat  treatment  of -.     R. 

Carrick.     Proc.    British  Foundrymen's  Assoc.,   1913 — 

1914,  196—208. 
The  term  "  heat  treatment  "  is  here  applied  collectively 
to  those  conditions  brought  about  by  the  melting,  casting, 
solidification,  and  the  cooling  subsequent  to  solidification, 
of  a  metal  or  alloy.  The  physical  condition  of  cast-iron 
is  largely  controlled  by  the  time  taken  for  the  solidification 
of  the  molten  metal  after  pouring.  By  causing  the  iron 
to  solidify  quickly,  a  finer-grained,  more  homogeneous 
casting  is*  obtained.  This  may  be  brought  about  by  the 
use  of  "  denseners "  (chills).  These  must  however  be 
removed  at  the  proper  time  to  avoid  chilling  the  solidified 
metal  and  so  rendering  it  too  hard  to  be  machined.— T.  St. 

Malleable-iron  castings.     H.  Ford.     Proc.  British  Foundry- 
men's  Assoc,  1913—1914,  173—180. 

White  pig-iron  is  employed.     Silicon  is  the  most  active 
agent  in  a  malleable  iron  mixing.     A  content  of  0-35%  will 


always  present  in  hard  castings,  with  the  result  that 
cracked  castings  are  produced.  Phosphorus  should  be 
below  0-25%,  or  cracked  and  warped  castings  will  result. 
Combined  carbon  should  be  between  1-5  and  4-2%.  If 
below  1-5%  the  casting  will  not  anneal.  Graphitic  carbon 
is  undesirable  because  it  opens  the  structure  and  allows 
the  oxidation  to  penetrate  and  weaken  the  iron  in  anneal- 
ing. Annealing.  Iron  melted  in  a  furnace  is  generally 
packed  in  puddler's  scale  (an  iron  silicate)  and  annealed 
at  1250°— 1400°  F.  (676°— 760°  C).  Iron  melted  in  a 
cupola  is  packed  in  pulverised  haematite  ore  and  annealed 
at  1600°— 1800°  F.  (871°— 982°  C).  During  annealing  the 
combined  carbon  is  almost  entirely  converted  into 
"  temper  "  carbon,  with  the  result  that  the  hard,  brittle 
casting,  having  a  distinctly  white  fracture,  is  changed  80 
that  it  can  be  twisted,  bent,  and  hammered  hot  or  cold, 
without  injury.  The  strength  of  the  casting  is  greatly 
increased,  being  in  some  cases  more  than  doubled.  In 
American  practice  annealing  is  stopped  when  the  carbon 
conversion  has  taken  place,  but  the  European  practice  is 
to  continue  annealing  until  carbon  is  actually  removed  to 
a  depth  of  about  J  inch. — T.  St. 


Steel   castings;     The    annealing   of .     A.    T.    Adam. 

Proc.     British     Foundrymen's     Assoc,     1913 — 1914. 
218—225. 

Test-pieces  of  the  same  steel  were  annealed  at  the  same 
temperature  for  varying  lengths  of  time,  all  other  factors 
being  as  far  as  possible  identical.  Annealing  for  a  pro- 
longed period  allowed  of  the  temperature  being  lowered, 
so  that  not  only  was  the  structure  of  the  casting  thereby 
rendered  more  homogeneous,  but  the  risk  of  overheating 
was  considerably  reduced.  Castings  which  had  been 
annealed  at  a  high  temperature  acquired  a  finer  and  more 
homogeneous  structure  when  re-annealed  at  a  temperature 
slightly  above  the  lowertecalescence  point  A2,  and  main- 
tained at  that  temperature  for  a  period  equivalent  to 
two  hours  in  the  case  of  a  small  test-bar. — T.  St. 


Steel  and  cast-iron  bars  broken  at  different  temperatures ; 

Physical   properties    of .     H.    Perrine    and   C.    B. 

Spencer.     School  of  Mines  Quart.,  1914,  35,  194—212. 

A  Rhiele  machine  of  100,000  lb.  capacity  was  used  for 
testing  the  specimens,  each  of  which  was  heated  electrically 
(in  a  platinum-wound,  porcelain  tube)  while  in  position. 
The  following  results  were  obtained,  E  being  the  elongation, 
R  the  reduction  of  area,  and  U  the  ultimate  strength — 


Temperature. 

Material. 

75°  F. 

200°  F. 

300°  F. 

400°  F. 

500°  F. 

600°  F. 

700°  F. 

800°  F. 

900°  F. 

1000°  F. 

1 

(24°  C.) 

(93°  C.) 

(149°  C.)  (204°  C.)  (260°  C.) 

(316°  C.) 

(371°  C.) 

(427°  C.) 

482°  C.)  (538"  U.) 

Bessemer  Steel 1 

E. 

34-33 

31-30 

26-44 

25-33 

2600 

31-55 

41-77 

47-77 

50-67 

52-66 

R. 

56-63 

54-84 

50-59 

.4.1  110 

48-78 

5016 

65-58 

78-54 

83-34 

89-57 

(C  =  0  39%)     ....    1 

U. 

72530 

66940 

71030 

73550 

75380 

74780 

67400 

54015 

43920 

32580 

E. 

43-33 

31  00 

31-33 

27- 11 

29- 11 

32-89 

45-78 

54-72 

55-33 

6118 

Bessemer  Steel  ....    J 

R. 

67-28 

6103 

6012 

56-78 

57-60 

61-69 

72-76 

8203 

86-91 

91-63 

(C=0-23%)     ....    1 

U. 

69955 

59255 

63620 

69060 

69400 

65908 

56880 

44953 

35160 

26315 

E. 

27-33 

— 

25-78 

21-67 

26-45 

— 

31-11 

— 

4900 

Cast  Steel J 

(C  =  0196%) | 

R. 

36-99 



— 

41-64 

37-51 

38-36 

— 

51-85 

— 

8017 

XT. 

81310 

— 

— 

73180 

74580 

77930 

— 

63520 

— 

36450 

last  Iron  No.  1    . .    > 

U. 

21140 





20490 



19500 

— 

17750 

18720 

12810 

(C=2-69%)     ....    i 
Cast  Iron  No.  2    

u. 

— 

— 

— 

— 

29940 

— 

30010 

25360 

20200 

give  white  castings  up  to  2  in.  thick,  if  cast  hot  enough. 
With  Si  1%,  the  other  ingredients  being  normal,  anything 
thicker  than  about  0-5  in.  would  probably  be  grey.  Man- 
ganese should  be  between  0-5  and  0-6%  in  the  pig-iron. 
A  considerable  amount  is  burnt  off  in  melting,  but  too  much 
manganese  causes  hardness,  and  trouble  in  annealing.  The 
malleable  iron  should  contain  015  to  0-30%.  Sulphur 
should  be  between  002  and  007%.  High  sulphur  weakens 
the  iron  so  that  it  is  unable  to  resist  the  internal  strains 


It  is  suggested  that  the  strength  of  steel  is  dependent  on 
its  "  fibrous  character,"  the  term  "  fibrous  "  being  used  in 
contradistinction  to  "  granular,"  as  applied  to  cast  iron  and 
not  taken  too  literally.  When  heated  to  500°  F.  (260°  C.) 
tho  fibres  change  their  relative  positions  temporarily,  so 
that  if  the  hot  bar  be  broken,  increased  strength  is  exhibited; 
but  on  cooling,  the  fibres  return  to  their  original  position. 
The  same  action  takes  place  at  above  500°  F.  (260°  C),  but 
is  offset  by  the  weakening  effect  of  the  repulsive  action  of 
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heat  on  the  moloculee.  The  more  fibrous  the  oharaotei  ol 
t In-  metal,  the  greater  the  action  of  heat  in  increasing  its 
strength.— \V.  E.  F.  1\ 


/.]     Martemitt   structure;     Note   on   crystal  twinning 

and  the .     0.  H.  Desch.     Faraday  Soc,  Nov.,  1914. 

[Advance  proof.] 

Bi  slowly  cooling  an  overhoated  steel  (('  0-28%)  a  marten- 
■itio  structure  was  obtained  without  inorease  of  hardness  ; 
by  examination  with  an  immersion  objective,  the  wholo 
is  was  found  to  consist  of  pearlite  packed  olosely  in 
6omo  parts  and  loosely  in  others.  The  view  of  Kd  wards 
and  Carpenter  (this  J.,  1914,  562)  that  martensite  and 
austenito  are  constitutionally  identical,  the  former  being 
repeatedly  twinned,  and  its  hardness  due  to  tho  formation 
of  amorphous  material  at  tho-surfaces  of  slip  on  which 
twinning  occurs — is  rejected  and  it  is  considered  that  tho 
inartensitio  structure  is  an  accompaniment,  and  not  tho 
•Mae,  of  the  hardness  of  a  quenched  steel,  martensite  being 
■0  much  harder  than  its  components  as  to  suggest  the 
presence  of  a  solid  solution. — W.  E.  F.  P. 


Is  ;    The  port  played  by  the  amorphous  phase  in  the 

hardening  of .     J.  C.  W.  Humfrey.     Faraday  Soc, 

Nov.,  1914.     [Advance  proof.] 

Tue  formation  of  tho  hard,  amorphous  solution  of  n-iron 
and  iron  oarbido  (comparable  with  Beilby's  amorphous 
phase  formed  by  overstrain)  to  which  the  hardness  of 
quenched  carbon-,  or  normally  cooled  alloy-steels  is  due,  is 
explained  on  the  assumption  that  in  the  passage  of  a  sub- 
stance from  ono  allotropic  modification  to  another  of 
different  crystalline  ffn-m,  as  at  the  Ar3  point  in  steols,  a 
temporary  amorphous  phase  is  produced  corresponding  to 
the  liquid  phase  of  tho  modification  about  to  be  formed  ; 
and  that  owing  to  sudden  cooling  or  the  presence  of 
certain  alloyed  elements,  whereby  the  change  point  is 
lowered  to  a  temperature  at  which  crystallisation  in  the 
viscous  mass  becomes  difficult,  the  amorphous  phase  is 
retained  in  a  mctastable  form  in  the  cold. — W.  E.  F.  P. 


Oold  proof  plate  ;  Preparation  of  a  fine ,  by  chlorine  gas. 

Memorandum  by  the  Assayers  of  the  Melbourne    Mint. 
Ann.  Rep.  Mint,  1913,  138—140. 

(  okxkts  of  gold,  derived  from  the  metal  obtained  by  reduc- 
tion with  sulphurous  acid,  and  containing  01%  of  impurity 
(chiefly  Ag),  were  treated  with  cold  aqua  rcgia  (4  :  1),  the 
solution  largely  diluted  and  allowed  to  stand  for  a  week 
to  effect  separation  of  silver  chloride.  Three  successive 
quantities  of  a  ddute  solution  of  silver  nitrate  (containing 
Bg  0-5  grain)  were  then  added  at  intervals  of  3  days,  the 
surface  of  the  liquid  being  gently  stirred  after  each  additu  n, 
and  the  whole  was  allowed  to  stand  for  14  days.  Any 
iridium  or  other  impurity  suspended  in  the  liquid  was 
entangled  in  tho  precipitated  silver  chloride  ;  the  clear 
solution  was  siphoned  off,  evaporated  to  dryness  and  ignited 
in  porcelain  ;  the  sponge  gold  fused  in  a  clay  crucible  with 
potassium  bisulphate  and  nitrate,  borax  added,  the  melt 
allowed  to  cool,  the  cone  of  gold  treated  with  boiling  hydro- 
chloric acid  to  remove  adhering  slag,  placed  by  hand  upon 
i-orax-glass  contained  in  a  clay  crucible  within  a  large, 
red  guard-pot,  and  melted  under  conditions  pre- 
cluding contamination  of  the  metal  by  furnace  dust. 
A  slow  current  of  chlorine  was  then  passed  through  the 
molten  metal  for  1  hour,  the  gas  being  conducted  through  a 
clay  tube  (i  in.  bore)  by  which  the  gold  was  continuously 
stirred.  The  charge  was  allowed  to  cool  in  the  crucible, 
the  cone  of  gold  treated  with  boding  hydrochloric  acid 
and  finally  rolled  (with  special  precautions  against  contami- 
nation) into  a  fillet  which  was  also  treated  with  boding  acid. 
The  original  gold  weighed  21-5  oz.,  the  finished  fillet  21-28 
oz.,  and  0-204  oz.  was  subsequently  recovered  from  the 
slag.  The  fineness  of  the  metal,  as  determined  by  the  assay 
of  20  samples  taken  along  the  fillet,  was  higher  than  that 
of  the  Board  of  Trade  1899  fine  gold  proof  plate  (999-98). 

,  — W.  E.  F.  P. 


OolJ  ,-  Annealing  of .     Memorandum  by  T.  K.  Koae 

Ann.  Kip.  Mint,  1913  also  thl*  J„  1913, 

869.) 

Pi  oftened  by  beating  for  30  mins.  at  130  I 

re  melting  In  air  can  -  tion  of  the  annealing 

temperature,  although  no  ohange  in  the  purity  "f  the  gold 
can  be  detected  by  assay  .  melting  in  hydro 

of  whioh  the  metal  absorbs  0-002%,  gold  is  not  completely 
soften.  .I  by  heating  for  30  mine,  at  800  «'.  Other  fan- 
puritios  have  similar  but  less  marked  effects:  <.•/.,  the 
annealing  temperature  of  gold  oonf 
225°  C.  Tho  relative  purity  of  two  lampli  •  of  proof 
gold  is  more  readily  determined  by  heating  hard-roll'-d 
test  pirns  for  30  minx,  at  130°— 150  ( '.  and  testing  tin- 
degree  of  softening,  than  by  the  ordinary  methods  of 
assay  ;  the  heated  specimens  are  tested  in  a  machine  for 
measuring  hardness  ;  or  by  immersion  for  an  hour  in  cold 
dilute  rid  (1  :  1)  when  the  softened  metal  beooi 

recrystallisrd  while  tho  structure  of  the  less  pure  (hard) 
gold  remains  unchanged.  As  shown  by  microscopical 
examination  of  specimens  of  gold  in  various  stages  of 
annealing,  recrystallisation  (softening)  begins  and  finishes 
in  particular  lamina;  or  flattened  crystals,  other  lamina- 
or  crystals  remaining  unchanged  until  more  time  has 
elapsed  or  the  temperature  has  been  raised ;  hence, 
partly-annealed  gold  is  composed  of  alternate  bands  of 
hard  and  soft  material,  and  has  weak  places  where  its 
rigidity  and  resistance  to  rupture  aro  little  higher  than 
those  of  the  fully-annealed  metal.— W.  K.  I*'.  P. 

Nickel  and  nickel-bronze  coinages  of  the  world  (to  the  end  of 
1912).     Ann.  Rep.  Mint.  1913,  90—93. 

Of  895,020,035  nickel  coins  in  circulation  at  the  end  of 
101J.  62-5%  'cere  in  use  in  Austria-Hungary;  17-2%  in 
France  and  Turkey ;  16-9%  in  Germany,  Italy  and 
Switzerland  ;  and  3  4",,  in  Mexico,  Montenegro,  Danish 
West  Indies,  and  Zanzibar.  In  Austria- Hungary,  nickel 
has  been  coined  and  issued  regularly  since  1892  ;  in 
France,  it  was  adopted,  for  25-ccntimo  coins  only,  in  1903, 
but  by  a  new  law  passed  in  Aug.  1913,  these  coins  and  the 
present  bronze  currency  are  to  be  withdrawn  and  gradually 
replaced  (over  a  period  of  10  years)  by  780,000,000  coins 
(25,  10  and  5  centimes)  of  pure  nickel ;  in  Turkev,  nickel 
coinage  was  introduced  in  1911.  Of  4,136,851,348  nickel- 
bronze  (Ni  25,  Cu  75%)  coins  in  circulation  at  the  end  of 
1912,  31-4%  were  in  use  in  British  Colonies,  Belgium  and 
United  States ;  37-6%  in  Germany  and  Switzerland ; 
and  310%  in  34  other  countries  including  Holland,  Greece, 
Portugal,  Egypt,  Persia,  Japan,  Siam,  Korea,  most  of  the 
South  and  Central  American  States,  some  of  the  smaller 
European  States,  parts  of  East  and  Central  Africa,  etc. 
Practically  all  the  nickel-bronze  coins  struck  for  British 
Colonies  have  been  issued  since  1907  ;  and  the  alloy  was 
first  adopted  by  Belgium  in  1861.— W.  E.  F.  P. 

Metal  melting  at  the  Royal  Mint ;  Comparative  costs  of— — , 
with  coal-gas  and  coke  fuel.  Memorandum  by  E.  Rigg. 
Ann.  Rep.  Mint,  1913,  34—35. 
The  following  table  shows  the  saving  (27-3%)  effected  by 
the  substitution  of  coal-gas  for  coke  fuel  in  the  melting 
houses  of  the  Royal  Mint,  London  ;  tho  results  for  the 
two  years  are  comparable  since  the  proportion  of  nickel- 
bronze  melted  (requiring  a  higher  tem|>crature  than  gold 
and  silver)  was  about  the  same  (55 — 56%)  in  each. 


Weight  of 
good  bars 
cast  (tons). 

Rate  per  ton  (shillinga). 

Year. 

Fuel. 

Crucibles. 

Wages. 

Total. 

1909  (coke) 
1913  (coal- 
gas) 

1197  -7 
1957-9 

24  29 
2209 

42-09 
26-69 

1568 
1084 

82-06 
59-62 

The  dady  output  per  furnace  was  greater  in  1913  than  in 
1909,  the  percentage  increases  for  gold,  silver,  bronze  and 
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nickel-bronze  being  88-5,  124-5,  157-7  and  1611,  res- 
pectively ;  and  the  amount  of  "  sweep  "  produced  was 
much  less.— W.  E.  F.  P. 

Copper  products;    Leaching- -at  the  Sleploe    [U.S.A.) 

works.     W.  L.  Austin.      Min.  and  Eng.  World,  41,  806. 

The  dust  from  roasting-furnace  dust  chambers  is  treated, 
together  with  a  silicious  oxidised  ore,  to  obviate  the 
smelting  of  low-grade  silicious  flue  dust.  The  greater 
portion  of  the  copper  in  the  chamber  dust  is  soluble  in 
water,  and,  when  mixed  with  water,  contains  sufficient 
acid  for  lixiviating  the  silicious  ore.  The  chamber  dust, 
after  treatment  with  water,  is  settled  in  vats,  and  the  clear 
liquid  is  percolated  through  the  silicious  ore  in  wooden 
vats  with  a  filter  bottom,  the  liquid  being  finally  treated 
with  scrap  iron  in  precipitating  boxes. — B.  N. 

Cathode  copper  ;    Impurities  in .     L.  Addicks.     Met. 

and  Chem.  Eng.,  1914,  12,  706—708. 

The  impurities  in  cathode  copper  may  have  been  directly 
deposited  or  may  be  derived  from  anode  slime  or  included 
electrolyte.  Plotted  results  show  a  straight  line  relation 
between  fouling  by  nickel  and  arsenic  and  content  of  these 
elements  in  the  electrolyte.  The  curve  shows  that  in  the 
case  of  nickel  there  is  no  fouling  from  anode  slime.  The 
large  content  of  nickel  in  cathode  copper  suggests  fouling 
by  electrodeposition  in  addition  to  included  electrolyte. 
Fouling  by  Bilver  and  gold  should  be  directly  proportional 
to  the  content  in  the  anodes,  as  all  the  silver  and  gold  in 
the  anodes  enters  the  slimes. — W.  F.  B. 

Copper  i    Absorption  of  gases  by  refined .     W.  Stahl. 

MetaU  und  Erz,   1914,  11,  470— 4S2. 

The  gas-absorbing  power  of  molten  copper  increases  in 
general  with  the  temperature  up  to  a  certain  point,  also 
with  increasing  purity  of  the  metal,  and  with  the  partial 
pressure  of  the  gas ;  the  presence  of  Pt  or  Ni,  however, 
has  a  favourable  influence  on  the  absorption. 

Sulphur  dioxide.  The  disintegration  of  copper  which 
takes  place  during  solidification  has  been  traced  to  occluded 
S02,  which  is  formed  by  oxidation  of  the  sulphur  present, 
and  given  up  during  solidification  with  a  "  spitting " 
action.  Up  to  1500°,  the  absorption  increases  almost 
linearly  with  the  temperature,  and  approximately  as  the 
square  root  of  the  pressure.  The  fact  that  the  gas  causes 
the  metal  to  "  spit  "  and  become  spongy  during  solidifi- 
cation, and  that  a  considerable  quantity  of  gas  is  still 
retained  in  the  cold  metal,  shows  that  absorption  and  not 
adsorption  effects  are  concerned.  S02  does  not  diffuse 
through  solid  copper  below  1000°  C.  The  interaction  of 
cuprous  oxide  and  sulphide,  giving  copper  and  sulphur 
dioxide,  is  exothermic ;  the  reverse  reaction  can  be 
expressed  as  Cu2S+2Cu20  =  6Cu+S02— 38,000  cals.  It 
follows  from  this  that  an  equilibrium  relation  will  be 
obtained.  Estimations  of  the  lowering  of  freezing  point 
produced  by  the  oxide  and  sulphide  show  that  the  com- 
pounds occur  as  Cu2S  and  Cu20,  and  that  their  solubilities 
are  more  than  sufficient  to  account  for  the  absorption  of 
S02  by  decomposition  and  chemical  reaction.  The  fact 
that  the  addition  of  either  Cu2S  or  Cu.,0  to  the  system 
diminishes  the  solubility  of  the  gas,  is  also  in  accord 
with  this  view.  That  a  state  of  equilibrium  between  the 
four  participating  bodies  occurs  at  all  temperatures  has 
been  veiified  in  a  number  of  investigations. 

Hydrogen.  Evidence  of  the  solubility  of  hydrogen  is 
given  by  the  surface  disintegration  and  blister-like  structure 
assumed  by  the  metal  during  solidification  after  exposure 
to  this  gas.  An  absorption  of  H2  in,  and  diffusion  through 
copper  has  been  detected  at  650°  C.  Up  to  1500°  C  ,  the 
absorption  increases  almost  linearly  with  the  temperature, 
except  at  the  melting  point  of  the  metal,  when  a  sudden 
increase  occurs.  At  650°  the  solubility  is  0-1  and  at 
1500°  CL,  1-4  mgrms.  H2  per  100  grms.  of  copper.  With 
both  the  molten  and  solid  metal,  the  solubility  increases 
as  the  square  root  of  the  pressure.  The  conductivity  of 
copper  is  not  affected  by  dissolved  hydrogen.  On  heating 
copper  containing  oxide  in  a  hydrogen  atmosphere,  the 
gas  penetrates  the  metal  and  reduces  the  oxide  with  forma- 
tion of  water,  which  escapes  by  disintegrating  the  metal  and 


rendering  it  unsuitable  for  further  mechanical  working.  A 
reaction  of  this  nature  takes  place  in  molten  copper 
during  the  "  poling  "  treatment. 

Hydrocarbons  are  decomposed  by  molten  copper  into 
carbon  and  hydrogen,  of  which  the  former  is  oxidised  and 
the  latter  absorbed.  No  occlusion  of  any  undecomposed 
hydrocarbon  has  been  observed. 

Oxygen.  The  dissociation  pressure  of  cuprous  oxide 
equals  the  partial  pressure  of  atmospheric  oxygen,  or  021 
atm.,  at  1662°  C.  When  in  solution  in  the  copper,  the 
dissociation  pressure  is  lowered,  so  that,  at  1600°  C, 
it  is  certain  that  no  thermal  decomposition  of  the  dissolved 
oxide  occurs,  and  the  absorption  of  02  at  this  temperature  is 
not  a  physical  solution  but  a  chemical  combination. 

Water,  carbon  dioxide,  nitrogen,  argon,  helium.  No 
absorption  of  any  of  these  gases  in  either  solid  or  liquid 
copper  can  be  detected. 

Carbon  monoxide.  A  slight  solubility  of  this  gas  in  copper 
has  been  shown  by  changes  in  the  density  produced  in  the 
metal  by  its  presence,  by  the  blister-like  structure  it 
imparts  to  the  metal,  by  spectrum  analysis,  and  by  direct 
measurement.  At  1420*,  61  grms.  of  Cu  absorb  0-15  c.c. 
CO.  This  small  quantity  of  gas  appears  to  have  a  marked 
influence  on  the  physical  properties  of  the  refined  metal. 

The  above  data  indicate  that  during  the  refining  of 
molten  copper,  the  absorption  of  CO  predominates  during 
the  end  of  the  "  hard  poling  "  period,  and  at  the  beginning 
of  the  "  green  poling,"  while  the  absorption  of  H, 
predominates  during  the  latter  period  when  the  oxygen 
has  been  removed.— J.  N.  P. 


—  in    the    blast-furnace.      I.    A. 
Eng.     World,     Oct.  24,  1914, 


Lead    ores  ;     S?nelting  — 
Palmer.     Mining    and 
755—759. 

In  modern  smelting  practice,  the  pr?-roasting  of  the  ore 
and  sintering  are  accomplished  in  one  operation.  Oxidised 
fines,  silicious  sulpirides,  concentrates,  and  slimes  may  be 
mixed  and  sintered  together  with  the  ore,  but  flue-duet 
can  only  be  satisfactorily  treated  after  briquetting.  One 
of  the  most  serious  objections  to  fines  in  the  blast-furnace 
is  that  irregularities  in  the  formation  of  slag  and 
matte  occur,  and  these  lead  to  metal  losses.  All  the 
constituents  of  the  charge  should  be  well  mixed  and  arrive 
at  the  fusion  zone  of  the  furnace  at  approximately  the 
same  time,  and  materials  of  very  different  composition 
should  not  be  used,  as  the  influence  of  inequalities  in 
distribution  is  then  accentuated.  In  roasting  ores,  iron 
sulphide  is  the  first,  and  zinc  and  lead  sulphides  are  tho 
last  to  be  oxidised.  On  treatment  in  the  blast-furnace, 
zinc  sulphide,  which  does  not  mix  in  all  proportions  with 
the  other  sulphides,  separates,  when  present  in  consider- 
able quantity,  and  floats  on  the  top  of  the  matte,  forming 
a  pasty  Bcum  which  prevents  a  good  separation  of  matte 
and  slag.  Laboratory  experiments  have  shown  that  slags 
consist  of  a  mixture  of  constituents,  and  large  variations 
in  the  proportion  of  these  constituents  do  not 
materially  affect  the  fusibility  or  fluidity.  As  a  result 
of  improved  methods  of  preparing  the  charge  higher 
temperatures  can  now  be  used  in  smelting,  and 
hence,  without  diminishing  the  fluidity,  larger  quantities 
of  lime  can  be  introduced  and  more  basic  and  more  refrac- 
tory slags  can  be  produced.  The  minimum  quantity  of 
coke  required  is  that  corresponding  to  10%  pure  carbon 
of  the  weight  of  material  (less  slag  and  fuel)  ;  often  it  is 
necessary  to  use  12%.  The  blast-pre6sure  used  in  the 
larger  plants  is  30  to  40  oz.  per  sq.  inch.  The  loss  of  lead 
through  volatilisation  is  apt  to  be  large  and  overlooked. 
The  sulphides  of  the  heavy  metals  cannot  be  completely 
separated  from  the  slags,  on  account  of  the  shghtly  solvent 
action  of  the  latter  on  the  former. — J.  N.  P. 

Lead ;     Electrodeposition    of .     F.    C.    Mathers    and 

B.  W.  Cockrum.     Met.  and  Chem.  Eng.,  1914, 12,  714— 
715. 

To  obtain  smooth  finely  crystalline  deposits  there  is  added 
to  the  bath  an  "  addition  agent  "  prepared  by  shaking 
12-5  grms.  of  aloes  with  500  c.c.  of  warm  water,  separating 
the  solution  and  dissolving  the  insoluble  tar  or  gum  in 
25 — 50  c.c.  of  glacial  acetic  acid.     This  acid  solution  is 
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iuMi'iI  to  ill"  bath,  which  ahould  contain  100  prms.  of  lead 
acetate  and  40  grins,  of  ammonium  peichlorate  per  litre, 
A  current  density  of  3-6  amp.  per  sq.  ft.  for  thick  deposits 
and  7-2  amp.  porsq.  ft.  for  thin  may  boused.  With  load 
lactate  and  lead  formate  solutions,  the  baths  should  con- 
tain 4%  of  lead  aa  lactate  or  2%  a*  load  formate.  1  —6%  01 
formic  arid.  4%  of  ammonium  perohlorate  and 
n -'.">%  Harliadoes  aloes,  the  mixture  being  warmed  and 
tiltered  before  use.  A  current  density  of  3-6  amp.  per 
eq.  ft.  may  bo  used.  Sodium  naphthalonesulfonato  may 
be  used  instead  of  the  ammonium  perohlorate.  (Sec  also 
this  J.,  1913.  429;    1914,  358).     W    K.  1!. 

Aluminium-magnesium  alloys  ;    Supplement  to  the  phase 

diagram   of ■.     H.    Schirmoister.     Mctall   und    Erz, 

1914,  11,  522— 523.     (Sec  also  Grube,  Z.  anorg.  Chem., 
1905,  45,  225.) 

The  alloys  (200  grins,  in  each  caso)  wore  melted  in  a  nickel 
wire  electrio  furnace,  and  the  progress  of  the  cooling 
registered  by  means  of  a  thermoelement  and  recording 
L'.ilvanometi it.  The  first  stationary  points  were  found  at 
temperatures  which  gradually  fell  from  li.r>7°  to  550°  C,  as 
Kg  increased  from  0  to  20%.  Second  stationary  points, 
denoting  a  eutectic,  were  found  at  580° — 590°  C.  with 
alloys  of  between  2  and  15%  Mg,  and  a  second  similar 
eutectic  point  was  found  at  455°  C,  with  allovs  containing 
between  12  and  15%  Mg.-J.  N.  P. 

Colorizing.     Coating  metals  with  a  layer  of  aluminium  allou 
■    for    protection    against    high    temperatures.     H.    B.    C. 

Allison  and  L.  A.  Hawkins.     Met.  and  Chem.   Eng., 

1914,  12,  730. 

Thb  metal  to  be  coated  is  heated  in  a  revolving  drum  with 
substances  containing  t?i/er  alia  finely  ground  aluminium, 
or  it  is  packed  in  or  painted  with  a  suitable  mixture  con- 
taining aluminium  and  hoated.  Calorized  iron  tubes 
withstand  oxid)  tion  at  900° — 1000°  ('.  With  oopper  the 
calorizing  is  effective  against  oxidation  at  low  and  high 
temperatures.  The  effect  of  calorizing  on  the  electrical 
stance  and  temperature  coefficient  of  iron  is  shown  in 
the  table.     No.  1  had  a  fighter  calorizing  coat  than  No.  2. 


1  Electrical  resistance,!   JjSF^.i 

Samples.                   ohms  per  m.  (19°).   ,    (      jq?s   '  '' 

0905 

245 

7-8 

5-61 

do.        calorized  No.  1 
do.         calorized  So.  2 

1-72 
0151 

— W.  F.  B. 

Metals ;    The   influence  of  allotropy  on   the   metastability 

of ,  and  its  bearing  on  chemistry,  physics  and  technology. 

E.  Cohen.  Faraday  Soc,  Nov.  23,  1914.  (See  also 
this  J.,  1908,  1155  ;  1909,  1139  ;  1910,  94,  281  ;  1914, 
597). 

Expebtments  made  with  pure  cadmium  are  described, 
measurements  being  made  with  the  pyknorueter.  the  dilato- 
meter.  and  with  low  voltage  standard  cells  in  which  the 
negative  electrode  consisted  of  cadmium  deposited  electro- 
lytically  on  a  platinum  spiral.  The  results  show  that 
ordinary  cadmium  contains  three  allotropic  forms. 
IVnsitv  and  dilatometric  measurements  made  with  pure 
lead  indicated  for  this  metal  also  the  simultaneous  presence 
of  more  than  two  allotropic  forms.  The  conclusion  is 
drawn  that  the  pure  metals  (Cd,  Pb,  Bi,  Cu.  Zn,  Sb)  as 
known  until  now,  are  metastable  systems  consisting  of  two 
(or  more)  allotropic  forms.  This  is  a  consequence  of  the 
very  strongly  marked  retardation  which  accompanies  the 
reversible  change  of  these  allotropic  modifications  below 
and  above  their  transition-points.  All  the  physical 
and  mechanical  constants  of  metals  hitherto  determined 
thus  refer  to  complicated  metastable  systems,  which  are 
entirely  undefined,  as  the  quantities  of  the  o,  3,  and  y 
modifications  they  contain  are  not  known.  The  reversible 
transformations  of  one  modification  to  another  must  play  an 
important  rflle  when  metals  are  subjected  to  changes  of  tem- 
perature.    If  the  metals  are  in  contact  with  electrolytes 


(water),     the     transformation     velocity     IH    enormously 

i,    md    the    routine   ohang.  .    whioh    gonersilT 

aooomnany  these  transformation!  may  oauao  the  di.m- 

kfaon   of    the    metal*    These    p]  ^ 

taken  into  account  in  eases  when  ,   ..jciirs. T.  St. 

Hardness    [of   metaU);     Int.  retrain    thtary    of    —     A. 

v"''  ''""'•■■     l"'l'-.     Society,    Nov.,     1914.     (Advance 

proof.] 

Pi  i  ron,  like  other  metals,  is  hardened  when  strainod 
so  as  to  cause  permanent  deformation.  The  iron  is  thon 
in  a  condition  of  "  interstrain,"  in  which  the  arrangement 
of  the  atoms  in  the  original  crystalline  Structure  is  so  far 
disturbed  that  the  atoms  can  no  longer  return  to  their 
positions  of  equilibrium,  and  it  is  this  condition  wheh  is 
considered  to  involve  increased  hardness.  Under  strain, 
o-iron  remains  magnetic,  and  -y-iron  non-magnetic,  showing 
that  the  metal  is  not  merely  reduced  to  an  amorphous 
structure  by  strain,  but  retains  tho  distinguishing  pro- 
perties which  are  tho  result  of  crystalline  form.  To 
harden  steel  by  quenohing,  it  must  bo  heated  to  tho 
temperature  at  which  the  carbon  is  all  in  solution,  and  the 
greatest  hardness  is  obtained  when  the  temperature  reaches 
tho  highest  change-point.  Tho  maximum  hardness  is 
obtained  with  C  0-7%:  since  tie  hardness  is  not  prop  ■rtional 
to  the  amount  of  carbon  dissolved,  the  action  of  the  carbon 
is  indirect.  Steel  which  is  non-magnetic  at  the  temperature 
of  quenching  becomes  magnetic  in  the  hardened  state,  owing 
to  the  conversion  of  7-  into  a-iron.  With  a  given  rato  of 
cooling  this  change  of  crystalline  structure  stops  at  a  point 
determined  by  tho  increase  in  the  internal  viscosity  at  the 
lower  temperature  and  in  this  way  a  condition  of  interstrain 
is    produced   involving    increased    hards  Tempering 

removes  the  condition  of  interstrain. — A.  T.  L. 

it  welding  and  cutting  ;   Pf\  cautions  in  using . 

Karbid  u. Azetylen,  1913,265—260;    .1.  tiasbcleucht 
1914.  57,  306.  " 

Tue  use  of  an  efficient  water  trap,  to  prevent  oxvgen  from 
entering  the  acetylene  pipe  or  oontaim  r  either  by  stopping 
it  or  discharging  it  to  the  at  mo  1  sufficient  safe- 

guard in  practice.     Vessels  packed  with  sand  or  wiro  gauze 

uselessly  complicate  the  apparatus  and  only  arrest  the 
explosion  of  mixtures  poor  in  oxygen. — 0.  K.  M. 

Welding  ;  Electropercussive .     C.  E.  Skinner  and  L.  W. 

Chubb.     Met.  and  Chem.  Eng.,  1914,  12,  713—714. 

Wires  are  welded  together  by  means  of  electrical  dis- 
charges from  a  condenser  directed  across  their  ends  as 
they  are  being  mechanically  pressed  together.  Any  com- 
bination of  metals  can  bo  welded  by  these  means,  but 
joints  of,  for  example,  Al  and  Sn  or  Pb  and  Fe  are  not 
permanent. — W.  F.  B. 

Plaster-of- Paris    in    foundry     work.     C.     Heggie.     Proc. 
British  Foundrymen's  Assoc,  1913 — 1914,  95 — 119. 

The  possibilities  of  plaster-of- Paris  for  making  patterns 
for  foundry  work  are  stated  to  be  unappreciated  both  in 
this  country  and  in  America.  The  methods  of  mixing 
the  plaster  and  its  formation  into  patterns  are  discussed, 
and  tho  preparation  of  various  patterns  is  described  in 
detail.—  T.  St. 

Flotation  :    An  experimental  contribution  to  the  study  of 

■ .     H.  Schranz.     MetaU  und   Erz,   1914,   11,  462  — 

470. 

The  floating  of  small  particles  is  determined  by  the  angle, 

at  tho  point  of  contact  of  liquid,  air,  and  solid,  bet-.* 

the  submerged  surface  of  the  particle  and  the  tangent  to 

the  surface  of  curvature  of  the  liquid  assumed  at  this 

point  through  surface  tension  forces  ;    the  size  and  the 

curvature  of  the  surface  bounding  the  particle,  the  specific 

gravity,  and  the  volume  of  the  particle.     The  buoyancy 

j    of  zinc  blende  on  water  was  unaffected  by  the  addition  of 

I    sulphuric  acid,   but  that  of  galena  diminished  with  in- 

i    creasing  concentration  of  the  acid.     This  is  attributed  to 

I   the  difference  in  solubility  of  the  sulphates  of  the  respective 
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metals,  whereby  the  nature  of  the  surface  is  unchanged  or 
modified  in  the'two  cases.  Surface  impurities  of  all  kinds 
affected  to  a  high  degree  the  floating  power.  In  many 
cases,  physical  changes  produced  by  heating  or  by  exposing 
to  air  determined  largely  the  boundary  angle  and  tho 
ability  to  float.  The  nature  of  the  fracture  of  the  particle, 
i.e.,  whether  the  surface  was  bright  or  rough,  also  had  somo 
influence. — J.  N.  P. 

Minerals  ;   New  results  with  the  microscopical  investigation 

of  opaque .     0.  Stutzer.     Metall  und  Erz,  1914,  11, 

450—455. 
The  microscopical  examination  of  opaque  minerals  by 
means  of  reflected  light  has  been  applied  in  petrography 
to  an  increasing  extent  for  the  purpose  of  identifying 
mineral  composition,  and  for  the  examination  of  the  con- 
stituents of  crude  ores.  Chalcopyrite,  iron  pyrites, 
pyrrhotite,  magnetite,  and  some  other  minerals  which 
occur  in  rocks  can  usually  be  detected  on  a  polished 
section  of  a  fragment  of  the  ore  by  means  of  the  colour. 
If  the  polished  section  be  etched,  similarly  coloured 
minerals  often  show  other  very  marked  differences.  Con- 
stituents which  are  unattaeked  by  the  etching  agent  retain 
their  polish  and  stand  in  relief.  The  characteristics  in  the 
miorostructure  of  native  platinum,  osmiridium,  and 
nickeliferous  pyrrhotite  are  pointed  out.  In  the  last  case, 
the  nickel  was  seen  to  be  associated  mechanically  with 
the  pyrrhotite  in  the  form  of  pentlandite,  whereas  formerly 
it  was  considered  to  be  in  chemical  combination  in  the 
molecules  of  the  pyrrhotite.  In  titaniferous  magnetite, 
microstructural  examination  shows  that  the  titanium 
occurs  partly  in  mechanical  association  with  the  magnetite 
as  ilmenite,  and  in  part  replaces  the  iron  chemically  in  the 
magnetite  molecules.  The  structure  of  the  magnetite- 
ilraenite  mixture  is  ascertained  by  etching  with  hydro- 
chloric acid,  when  magnetite  dissolves,  whilst  ilmenite 
is  not  attacked.  In  copper-iron  pyrites  bornite, 
3C'u2S,Fe„S3,  copper  glance,  Cu2S,  chalcopyrite,  CuFeS,, 
enargite,  Cu3AsS„  and  iron  pyrites,  FeS,,  can  be  identified 
by  their  microstruoture.  In  low-grade  copper  ores,  the 
metal  appears  not  to  occur  in  chemical  combination  with 
the  pyrites  molecule,  but  to  be  mechanically  associated  in 
the  form  of  the  known  copper  minerals.— J.  N.  P. 

Smoke  from  metallurgical  furnaces  ;   Recent  progress  in  the 

abatement  of .     C.  Schiffner.     Metall  u.  Erz,  1914, 

11,  257—278. 
The  sulphur  dioxide  produced  in  roasting  sulphide  ores  is 
reduced  to  sulphur,  in  Young's  "  Thiogen  "  process  (this 
J.,  1913,  293),  by  a  flame  of  hydrocarbon  in  sufficient  excess 
over  that  required  to  deal  with  the  free  oxygen  ;  BaS  or 
CaS  is  used  as  catalyst.  Hall's  process  consists  in  roasting 
in  an  atmosphere  containing  insufficient  oxygen  to  oxidise 
the  sulphur.  In  Cottrell's  process  (this  J.,  1911,  1037  ; 
1914,  1054)  suspended  matter  is  removed  by  passing  the 
gases  between  electrodes  at  a  tension  of  17,000  to  40,000 
volts ;  sulphur  dioxide  is  removed  by  converting  the 
gases  into  a  mist  by  a  water  spray  or  other  means. 
Puning  (Ger.  Pat.  262,882)  uses  the  water  spray  as  the 
positive  electrode.  Small  scale  researches,  described  in 
detail,  show  that  with  simple  apparatus  it  is  impossible  to 
obtain  a  mist  capable  of  absorbing  all  the  sulphur  dioxide 
in  flue  gases,  but  that  by  blowing  in  steam  and  cooling,  or 
by  mechanical  spraying,  this  result  might  be  attained. 

— O.  E.  M. 

Working  and  health  conditions  of  lead  and  zinc  smelters  in 
Germany.     See  XIXb. 

Determination  of  uranium.     Schlundt.     See  XXIII. 

Patents, 

Iron  or  steel ;    Prevention  of  oxidation  or  rusting  of . 

F.  R.  G.  Richards,  Warwick,  and  M.  A.  Adam,  London. 

Eng.  Pat.  25,134,  Nov.  4,  1913. 
The  iron  or  steel  article  (e.g.,  cycle  tubing)  is  immersed  for 
2 — 20  mins.  in  a  solution  prepared  by  dissolving  manganous 


carbonate  (If  lb.)  in  a  boiling  mixture  of  phosphoric  acid, 
B.P.  (60  fl.  oz.)  and  water  (87  fl.  oz.).— W.  E.  F.  P. 

Iron,    steel,    and    cast    iron;     Impregnation    of with 

nickel.  A.  C.  Hyde,  London.  Eng.  Pat.  26,712, 
Nov.  20,  1913. 

Articles  of  iron,  steel,  or  cast  iron  are  heated  at  500° — 
1000°  C.  in  a  gas  containing  carbon  monoxide  which  has 
been  passed  over  nickel  or  nickel  oxide  below  a  red  heat, 
or  are  heated  in  powdered  nickel  or  nickel  oxide  in  an 
atmosphere  of  carbon  monoxide  or  hydrogen  for  2  hours 
at  500°— 1000°  C— 0.  E.  M. 

[Iron,  steel,   etc.]     Clad  metals;    Method  of  making . 

J.  F.  Monnot,  Paris,  Assignor  to  Duplex  Metals  Co., 
New  York.  U.S.  Pat.  1,114,792,  Oct.  27,  1914  ;  date 
of  appl.,  Apr.  2,  1910. 

To  plate  iron,  steel,  or  other  metal,  it  is  cleaned,  coated 
with  a  suitable  alkali  solution  and  then  with  a  metal  or 
alloy  of  lower  m.  pt.  in  a  highly  heated  condition ;  after 
which  the  desired  metal  is  applied  in  molten  form. 

— W.  E.  F.  P. 

Steel  or  iron  sheets  ;  Oxidising .     J.  E.  Carnahan  and 

A.  J.  Maskrey,  Canton,  Ohio.  U.S.  Pat.  1,115,281, 
Oct.  27,  1914 ;  date  of  appl.,  June  11,  1913. 

Sheets  in  packs  are  heated  in  a  sand-sealed  protecting 
box  within  a  sand-sealed  annealing  box  and  then  separ- 
ately exposed  to  an  oxidising  agent. — -O.  E.  M. 

Ore  concentration  ;  Apparatus  for  — — -.  A.  H.  Higgins, 
W.  W.  Stenning,  and  Minerals  Separation  Ltd.,  London. 
Eng,  Pat.  21,650,  Sept.  25,  1913. 
An  apparatus  for  concentrating  ores  by  gaseous  flotation 
of  certain  mineral  particles  in  liquid,  consisting  of  a  series 
of  contiguous,  rectangular  vessels  each  having  an  inlet 
for  ore-pulp  ;  an  outlet  for  residues  ;  near  the  bottom, 
an  inlet  for  air  or  other  gas  and  means  for  producing  a 
zone  of  violent  agitation  and  aeration  ;  and,  near  the  top, 
for  producing  a  comparatively  quiet  zone  where  the 
mineral  froth  collects  and  is  separated. — W.  E.  F.  P. 

Ores  l      Method    and    apparatus    for    concentrating . 

Minerals  Separation  Ltd.,  London.  From  G.  E.  Ohrn, 
Stockholm.     Eng.  Pat.  22,346,  Oct.  3,  1913. 

The  powdered  ore,  or  pulp,  is  mixed  with  a  minute 
quantity  of  a  mineral  frothing  agent  and  subjected  to 
the  action  of  a  steam  jet  directed  on  to  the  surface  of 


water.  A'spitzkasten,  A,  (fig.)  has  a  hopper,  B,  having 
an  outlet,' C,  below  the  water-level,  a  steam-pipe,  U, 
being  arranged  in  the  hopper  so  as  to  form  an  injector. 
Within  the  steam-pipe  is  a  tube,  E,  having  an  external 
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fiintn'l,  F,  through  which  the  froth  is  supplied; 

tad  under  the  outlet,  C,  a  oone,  Q,  La  centrally  di 

The  spitakasten  has  an  overflow  lip,  11.  a  launder,  J,  and 

an  outlet,  K.  fur  the  tailings;    ami  a  water  spray,  I-.  it 

■Banged  under  the  surface  of  the  water  in  the  spit 

so  that  streams  of  water  are  dirootod  on  th"  froth  as  t  lie 

latter  ris.  s  to  the  surface. — W.  E.  !•'.  P. 

r,    iron,    etc.]    Metal* ;     Method   of  ami    means  for 

producing  and   r, fining .     S.   B.    Frumkin,   .Minsk, 

Russia.     Eng.  Pat.  22,834,  Oct.  9,  1913. 

re  is  reduced,  and  'or  the  metal  melted,  without 
flux,  in  a  closed,  invertible,  horizontal,  annular  furnace- 
ohambor  into  which  a  blast  of  air.  with  or  without  heating 
gases,  is  passed  tangentially  from  a  horizontal,  tubular 
itor :  the  inlet  and  outlet  of  the  ehambor  are 
close  together  and  communicate  with  the  regenerator  by 
ni-ans  of  a  common,  funnel-shaped  member.  The 
chamber  is  then  inverted  and  the  blowing  continued,  the 
molten  metal  being  further  heated  by  contact  with  the 
refractory  lining  of  the  roof,  and  finally  discharged  by 
tilting  the  apparatus. — \V.  E.  F.  P. 

[Copper.]     Metals;   Chemical  concentration  of .    C.  S. 

Bradley,   New   York.     U.S.    Pat.    1,114,726,   Oct.   27, 
1914  ;  date  of  app!.,  Feb.  27,  1913. 

Ore  containing  cupric  oxide  is  treated  with  an  aqueous 
solution  of  sulphur  dioxide  and  calcium  chloride  to 
produce  a  solution  of  cuprous  chloride. — W.  E.  F.  P. 

Silt  bath  furnaces  [for •heating  or  tempering  metals].  S.  N. 
and  E.  R.  Bravshaw,  Manchester.  Eng.  Pat.  28,097, 
Dec.  6,  1913. 

A  salt  bath  furnace  for  high-speed  steels  having  a  com- 
bustion chamber  wider  at  the  bottom  than  at  the  top 
and  a  burner  the  flame  of  which  enters  tangentially  and  is 
euided    bv    baffles    completely    round    the    melting-pot. 

—0.  E.  M. 

Aluminium   alloy.     W.    A.    McAdams,    Bavshore,    N.Y., 

U.S.A.     Eng.  Pat.  4779,   Feb.   24,   1914. 
Ax  allov  of  Al  100,  Ag  15,  Cd  10,  and  Ti  3,  parts  by 
weight.— W.  E.  F.  P 

Metal  alloy.     E.    Smith,   London.     U.S.    Pat.    1,114,055, 
Oct.  20,  1914  ;  date  of  appl.,  Jan.  30,   1914. 

Ay  alloy  of  Cu  40,  Ni  8-5,  Zn  5,  Sn  2-5  and  Pb  1  (parts 
by  weight),  prepared  by  melting  the  granulated  nickel 
with  "  a  flux  of  silica,"  adding  half  the  copper  gradually, 
with  stirring,  and  the  remainder  in  bulk,  then  the  zinc, 
»nd  finally  the  tin  and  lead  together. — W.  E.  F.  P. 

Alloy.     S.   W.   Parr,  Urbana,  III.     U.S.   Pat.   1,115.239, 

Oct.  27,  1914;  date  of  appl.,  Feb.  27,  1914. 
A  corrosion-resisting  alloy,  of  high  electrical  resistance, 
.-•imposed  of  Ni  63,  Cu  5,  "metals  of  the  Cr-group  27% 
,'.g.,  Cr  20,  Mo  5,  and  W  2%)  with  less  than  2%  each  of 
At.  Mn.  and  B  as  deoxidisers.  In  the  unworked  condition 
it  has  a  tensile  strength  of  60,000  lb.  per  sq.  in. — 0.  E.  M. 

Briquette  composition  and  process  of  making  [ore]  bri- 
quettes. E.  A.  Paterson,  Port  Arthur, -Ontario,  Canada. 
DA  Pat.  1.111,919,  Sept.  29,  1914;  date  of  appl., 
Dec.  26,  1913. 

\  siliciotts  ore,  such  as  iron  ore,  is  agglomerated  with 
»  mixture  of  alkali  silicate  and  alkaline-earth  carbonate 
•  ?..  hydrous  sodium  silicate  and  limestone).  The 
■owdered  ore  is  preferably  discharged  as  a  layer  upon  a 
suitable  surface,  a  mixture  of  ore  dust  with  hydrous 
vlkali  silicate  solution  and  water  discharged  upon  this 
iver.  the  mixture  moulded  and  dried  upon  the  same 
surface,  and  the  briquettes  finally  discharged,  adhering 
^articles  of  ore  being  removed.  The  quantity  of  car- 
bonate should  be  proportioned  to  the  total  silicic  acid  in 
he  finished  briquettes,  and  these  may  be  hardened  by 
•xposure  to  carbon  dioxide. — F.  Sodn. 


Ore-roait.r.     Q,   II    Dam,  Salt  Lai  I    i\   l\  Holt. 

Park  City,  Utah.     U.S.  PaU,  1,113,961  and  1,11 
Oot.  20,  l'U  I  ;  date  ,,f  appl..  April  0,  19]  I. 

A  column-  of  on  is  roasted  "  by  Interna]  oomboation  "  In 
a  vertical  ohamber  having  ■  oruahing  grata  (for  nippartfau 
.ml  disintegrating  the  -  Death  irhioh  is  situated 

an  air- pressure  chamber,  of  Inverted  corneal  shape,  arUefa 
also  serves  as  a  for  the  roasted   proanot, 

— W.  E.  1'  P 

Boasting-furnace.     F.  Laist,  Anaconda.   Mont       [}£     Pal 
1.114,371,  Oot  20,  1914 ;  date  of  appl  .  Ool    15,  I 

BjtTWKBH  two  of  the  hearths  of  a  furnace  of  tie 
poaed-chamber  typo  is  a  combustion  chamber  having,  on 
opposite  sides,  horizontal  inlets  f<T  furnace  gaaea  and.  al 
the  bottom,  a  series  of  vertical  openings  disposed  radially, 
and  communicating  with  the  lower  hearth  ;  from  the 
latter  tho  gases  pass  outwards  and  thence  to  the  upper 
,.  -W.  E.  l-\  P. 

Ores  ;  Process  of  roasting .     F.  Laist,  Anaconda,  Mont. 

U.S.    Pat.    1,114,372,   Oct,   20,    1914;   date   of   appl., 
Nov.  22,  1913. 

In  an  apparatus  of  the  superposed-chamber  type,  the 
ore,  after  being  heated  at  a  high  temperature  by  furnace 
nases,  is  removed  to  a  zone  of  comparatively  low  tem- 
perature while  still  in  contact  with  the  gases,  and  thence 
to  a  heat -insulated  chamber  where  it  is  mixed  with  salt 
and  the  process  concluded  without  further  heating. 

— W.  E.  F.  P. 

Furnace  ;   Metallurgical .     V.    Wedge,  Ardmore,   Pa. 

U.S.    Pat.    1,115,263,   Oct.    27.    1!)14;   date   of  appl., 
Feb.  25,  1913. 

Rotating  hearths  attached  to  a  central  vertical  shaft 
alternate  vertically  with  fixed  hearths  attached  to  an 
outer  casing.  Rabbles  fixed  to  the  under  side  of  each 
hearth  rake  the  one  below. — 0.  E.  M. 

Detinning ;    Process    of .     J.    Weber,    Essen-on-the- 

Ruhr,  Germany.     U.S.  Pat.  1,115,262,  Oct.  27,  1914; 

date  of  appl.,  Jan.  31,  1912. 

Tinned  iron  is  treated  with  a  current  of  chlorine  above 

the  temperature  at  which  iron  is  attacked  ;    the  chlorine 

is  passed  through  a  cooler  to  remove  the  heat  of  reaction. 

_0.  E.  M. 


Metals  from   ores  •   Process  for   separating .     H.   A. 

Wagner,  East  Orange,  N.J.  U.S.  Pat.  1,115,351, 
Oct.  27,  1914  ;  date  of  appl.,  Jan.  27,  1914. 
Copper,  zinc,  and  similar  metals  are  separated  by  sus- 
pending their  sulphide  ores  in  the  anode  compartment  of 
an  electrolytic  cell  containing  a  solution  of  common  salt  ; 
the  anode  and  cathode  are  separated  by  a  diaphragm  and 
a  depolariser  is  placed  in  the  path  of  the  current  to  prevent 
hydrogen   from    appearing   in    the    anode   compartment. 

— O.  E.  M. 

Metal  tcires  ;  Process  for  drawing  or  alloying .  Wolfram 

Lampen  A.-G.  Ger.  Pat.  276.894,  April  16.  1913. 
A  lubricant  for  use  in  wire  drawing  consists  of  a  suspen- 
sion or  solution  of  a  metal  which  will  alloy  with  the 
metal  being  drawn,  or  a  suspension  or  solution  of  an  alloy 
or  compound  of  such  a  metal  ;  the  metal  or  metals  con- 
stituting the  lubricant  are  alloyed  with  the  wire  by  heating 
durin<*  or  after  drawing.  Gelatinous  thorium  compounds, 
such  as  the  gelatinous  hydroxide  obtained  by  precipitating 
a  thorium  solution  with'  a  base,  may  be  used  in  preparing 
wires  of  tungsten-thorium  alloy,  and  vanadium  hydroxide 
may  be  used  in  alloying  iron  wire  with  vanadium. — T.  F.  B. 

Furnaces  :    Electric .     F.   J.   Machalske,   Plattaburg, 

N.Y..  U.S.A.  Eng.  Pat.  15,455,  June  27,  1914.  Under 
Int.  Conv.,  June  27,  1913. 

See  U.S.  Pat.  1,099,559  of  1914  ;  this  J.,  1914,796.— T.F.B. 
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Electrodes  for  electric  welding  or  soldering  ;  Preparing . 

O.  Kjellberg,  Gottenborg,  Sweden.     U.S.  Pat.  1,115,317, 
Oct.  27,  1914.     Date  of  appl.,  Jan.  29,  1912. 

See  Eng.  Pat.  3762  of  1911  ;  this  J.,  1912,  590.— T.  F.  B. 

Briquetting  iron  ores  and  the  like  l    Method  of .     G. 

Cnisius,  Gross-Ilsede,  Germany.     U.S.  Pat.   1,116,024, 
Nov.  3,  1914.     Date  of  appl.,  Nov.  29,  1913. 

See  Eng.  Pat,  27,538  of  1913  ;  this  J.,  1914,  488.— T.  F.  B. 

Hoppers  for  gas  producers,  blast  furnaces,  and  the  like. 
Eng.  Pat.  23,054.     See  Ha. 

Producing    cement    from    blast-furnace    slag.     U.S.     Pat. 
1,115,321.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Corrosive  action  of  electric  currents  on  gas  and  water  mains. 
Herrmann.     See  Ha. 


Patents. 

Furnace  ;    Electric .     W.   N.   Crafts,   Oberlin,   Ohio. 

U.S.  Pat,  1,114,733,  Oct.  27,  1914.  Date  of  appl., 
Nov.  28,  1911. 

The  furnace  comprises  a  basin  below  which  is  a  magnetic 
core  and  primary  winding,  together  with  an  incomplete 
secondary  having  terminals  at  the  bottom  of  the  basin, 
and  arranged  so  that  the  circuit  is  completed  by  the  bath 
of  material  in  the  basin  ;  the  secondary  is  composed  of 
material  of  relatively  high  conductivity  which  does  not 
melt  during  the  operation  of  the  furnace. — T.  F.  B. 

Electrode.  R.  L..  Seaburv,  Lakewood,  Assignor  to  National 
Carbon  Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,115,027, 
Oct.  27,  1914  ;  date  of  appl.,  Aug.  2,  1911. 

The  electrode  (for  furnace  use)  consists  of  a  carbon  rod 
tightly  enclosed  in  a  carbon  tube,  the  two  parts  being 
moulded  under  pressure,  placed  in  position,  and  baked 
together.— W.  E.  F.  P. 

Electric  arcs  ;•    Means  for  the  production  of  long  continuous 

.     O.   Schonherr,   Christiania,   and  J.   Hessberger, 

Christianssand,  Assignors  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,  Christiania.  U.S.  Pat.  1,115,249, 
Oct.  27,  1914.     Date  of  appl.,  May  18,  1910. 

Sbe  Ft.  Pat.  410,710  of  1909  ;  this  J.,  1910,  829.— T.  F.  B. 

Electric  discharges  in  gases ;  Method  of  producing  con- 
tinuous or  constant .     C.  F.  R.  von  Koch,  Stockholm. 

U.S.  Pat.  1,115,625,  Nov.  3,  1914.  Date  of  appl., 
March  20,  1911. 

See  Fr.  Pat.  427,745  of  1911  ;  this  J.,  1911, 1070.— T.  F.  B. 


Apparatus    for    bleaching    fabrics.     Eng.     Pat.     26,727. 
See  VI. 


XII.-FATS;    OILS;    WAXES. 

Soap  solutions;    Effect  of  resene  on  the  lathering  power  of  \ 

.     C.  H.  Herty  and  C.  W   Williard.     J.  Ind.  Eng. 

Chem.,  1914,  6,  895—896. 

Soap  solutions  to  which  a  small  quantity  of  resene 
(unsaponifiable  constituents)  from  the  oleoresin  of  Pinus 
hHerophylla  was  added,  formed  less  lather  when  shaken 
than  similar  solutions  free  from  resene  and  the  time 
required  for  the  complete  subsidence  of  the  lather  was 
considerably  less  when  resene  was  present. — A.  S. 


Patents. 

Oils  and  fats  ;   Process  of  bleaching .     C.  Baskerville, 

New  York.     U.S.  Pat.  1,114,095,  Oct.  20,  1914;   date 
of  appl.,  Jan.  24,  1913. 

The  oils  are  treated  with  a  mixture  of  an  inorganic 
absorbent  (e.g.,  fuller's  earth),  and  a  fibrous  organio 
absorbent  (e.g.,  cellulose),  with  or  without  an  electrolyte 
such  as  sodium  chloride.— C.  A.  M. 

Oils  and  the  like  ;    Apparatus  for  treating  [hydrogenaiing\ 

.     L.  Mandelstam,  New  York.     U.S.  Pat.  1,114,623, 

Oct.  20,  1914  ;   date  of  appl.,  Apr.  30,  1912.     Renewed 
Mar.  13,  1913. 

Catalytic  hydrogenation  of  the  oil  is  effected  in  a  closed 
vessel  containing  a  steam  coil  and  provided  with  meaas 
for  spraying  the  oil  from  above  as  it  circulates  in 
relatively  small  quantities  from  the  bottom  of  the  chamber. 
The  hydrogen  introduced  under  pressure  agitates  the 
mixture  of  oil  and  catalytic  agent.— C.  A.  M. 


Process  of  making  lard  substitute  [hydrogenised  oil]. 
Pat,  1,114,963.     See  XIXa. 


U.S 


XIIL— PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

Dyes  and  other  products  from  the  waste  liquor  of  the  soda 
cellulose  process.     Cram.     See  V. 

Patents. 

Luminous  composition.  C.  P.  Karr,  Assignor  to  J.  M. 
Flannery,  Pittsburgh,  Pa.  U.S.  Pat.  1,097,979,  May  2(i, 
1914 ;   date  of  appl.,  Aug.  15,  1912. 

A  mtxtube  of  barium  carbonate  and  sulphate,  zinc 
oxide  and  sulphide,  silica  and  "  asbestine "  all  in  the 
colloidal  condition,  is  exposed  to  the  emanation  from 
radio-active  substances.  The  material  is  then  dried  and 
made  into  a  paint  with  any  suitable  oil  other  than  linseed  oil. 

— W.  H.  C. 

Rosin  ;    Treating .     F.  E.  Mariner,  Assignor  to  The 

Pensacola  Tar  and  Turpentine  Co.,  Gull  Point,  Fla. 
U.S.  Pat.  1,114,278,  Oct.  20,  1914;  date  of  appl., 
Dec.  23,  1913. 
To  obtain  a  lubricating  product  containing  over  65% 
abietic  acid,  rosin  from  which  the  oil  of  turpentine  has  been 
separated  is  distilled  at  a  temperature  (e.g.,  275"  C.) 
below  its  b.  pt.  at  atmospheric  pressure  (e.g.,  by  super 
heated  steam),  the  temperature  being  finally  raised  to 
complete  the  distillation. — C.  A.  M. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  factory;    Essay  on  an   ideal .     A.  Douglas. 

India  Rubber  J.,  1914,  48,  18—19. 
The  greatest  possible  cleanliness  must  be  aimed  at,  and 
certain  precautions  in  factory-design  and  equipment  are 
enumerated.  There  must  be  no  bright  light,  which  darkens 
the  rubber,  and  no  dark  corners  to  harbour  fungi.  Rain- 
water should  be  collected  and  used  for  dilution  of  latex 
and  acid.  Smoke  chambers  should  be  of  wood  with  heavy 
corrugated  iron  roofs  lined  with  sacking.  The  procedure 
recommended  for  the  production  of  smoked  sheets  is  as 
follows  :— The  latex  is  diluted  to  standard  gravity  ami 
mixed  in  a  white-tiled  tank.  From  0-7  to  1%  of  its  bulk 
of  10%  acetic  acid  is  added,  and  the  mixture  stirred  with 
a  glass  rod,  and  then  transferred  in  pails  to  the  pans,  which 
when  full  are  skimmed  and  dividing  boards  introduced 
On  the  following  morning  the  coagulum  is  gently  pressed 
until  about  f  in.  thick,  then  reduced  to  ordinary  sheet 
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thickness  by  3  or  4  |>assagos  through  smooth  rollers,  and 
linallv  our,'  through  marking  rollers,  rho  shi  el  is  ilr.iined 
i'ii  raoks  for  -'  In-.,  then  smoked.     D  iber  Mid 

nut  husk-  form  g 1  fuel.     The  rubber  is  ready  to 

|v.iiU  iii  lo  da)  J.  In  making  thick  gristly  crepe  the  rubber 
■   lirst    sheeted   very  thin   betv  th  rollers,  then 

dri'-'l.  ami  finally  re-rolled  thick  in  the  diamond  rollers  and 
dried  furthor.     It  is  ready  for  packing  in  21  days.— E.  W.  L, 

Rubber  ;    Prohibition  of  exportations  of  raw . 

By  an  Order  in  Council,  dated  Novomber  20th,  1014.  tho 
exportation  of  raw  rubber  to  all  destinations  is  prohibited. 

Patent. 

Rubber  hi'  -for  bringing  about  the  coagulation  of 

.     C.  do  C.  Pinto,  Para,  Brazil.     Eng.  Pat.  16,840, 

July  15,  1914. 
The  coagulant  consists  of  creosote,  2  kilos.,  quinine  hydro- 
ohlorido,  1  kilo.,  and  sodium  carbonate,  1  grm.,  dissolved  in 
a  sufficient  quantity  of  alcohol.  Ten  grms.  of  this  liquid 
lire  mixed  with  200  grms.  of  whey  from  rubber  milk  and 
then  added  to  2  kilos,  of  the  latex. — W.  P.  S. 


XV.— LEATHER ;  BONE  ;  HORN  ;  GLUE. 

Leaching  experiments  [with  tanning  materials]  ;    Laboratory 

apparatus  for .     L.  Balderston  and  W.  K.  Alsop.     J. 

Amer.  Leather  Chemists'  Assoc.,  1914,  9,  484 — 489. 

The  authors  have  devised  small  leaches  with  which  it  is 
possible  to  obtain  in  the  laboratory  more  information 
as  to  how  materials  will  work  in  practice  than  can  be 
obtained  from  the  ordinary  analysis.  The  leaches  are 
of  tin-coated  copper,  and  the  brass  lids,  with  rubber 
gaskets,  are  bolted  on.  In  the  lid  are  three  perforations, 
one  for  the  entrance  of  liquor,  another  for  a  thermometer, 
and  one  for  an  air-vent.  The  leaches  are  provided  with 
false  bottoms  of  fine  copper  gauze,  and  the  liquor  escapes 
from  beneath  by  a  brass  tube  which  is  connected  with  the 
next  leach  by  a  ground  "  lip  union."  A  series  of  leaches 
is  arranged  on  steps,  so  that  the  tail  leach  is  highest. 
Such  a  series  has  worked  well  for  eight  months. — F.  C.  T. 

Hide  powder  ;  Adoption  of  standard .     Leather  World, 

1914,  6,  766—777. 

Owing  to  discrepancies  in  analytical  results  of  tanning 
materials  arising  out  of  the  use  of  different  hide  powders 
the  British  section  of  the  International  Association  of 
Leather  Trades  Chemists,  on  the  recommendation  of  a 
special  research  committee,  have  adopted  a  standard  hide 
powder  which  must  be  used  in  all  official  analyses.  This 
hide  powder  is  of  American  origin  and  can  only  be  obtained 
from  Baird  and  Tatlock,  Ltd^.,  14.  Cross  Street,  Hatton 
Garden,  London,  E.C.  New  supplies  of  hide  powder  will  be 
tested  by  the  Hide  Powder  Committee  and  a  selected 
powder  will  replace  the  present  official  powder  after  Jan.  1, 
1915.— T.  C. 

Tannin  extracts  ;  Determination  of  insolubles  in  the  analysis 

of .     W.   K.   Alsop.     J.  Amer.  Leather  Chemists' 

Assoc.,  1914.  9,  465 — 466. 
Total  solids  determined  with  solutions  ten  times  the 
ordinary  analytical  strength,  have  been  found  to  agree 
within  a  few  tenths  per  cent,  with  tho  amount  found  by  the 
official  method  (American).  The  strong  solutions  filter 
sometimes  more  quickly  and  sometimes  more  slowly 
than  those  of  official  strength,  and  show  often  a  much 
higher  percentage  of  insoluble  matter. — F.  C.  T. 

Tanning  materials  ;  Colour  valuation  of .     G.A.Kerr. 

J.  Amer.  Leather  Chemists'  Assoc.,  1914,  9,  451 — 463. 

The  author  describes  an  improved  method  of  making 
oolour  tests  on  pelt,  which  complies  with  two  principles 


that  he  lays  down,  first,  thai  tin-  pelt  nni-t  di-tanniau  the 
solution,  ami  seoond,  that  th"*  pell  moat  be  in  tho  sam<* 
statu  as  bide  ln'fi.  The  grain  iplit  from 


green  salted  hides  or  calf  skins  is  used,  and  must  be  prepared 
as  carefully  as  is  hide  powder.  The  author  considers  the 
results  of  no  great  value  to  the  tanner  or  extract  manu- 
facturer. An  improved  method  of  colour  measurement 
of  tannin  solutions  is  described.  A  modified  form  of  the 
Schmidt  and  Haensch  colorimeter  (see  fig.)  is  used.  There 
is  no  comparison  with  arbitrarily  numbered  glasses,  bnt 
a  solution  of  the  same  tint  as  that  to  be  measured  is  made 
by  mixing  standard  colour  solutions.  A  cubic  centun 
cell  of  the  solution  to  be  tested  is  placed  where  the  glasses 
usually  are,  and  the  cvlindcr  is  used  for  the  mixture  of 
solutions  of  standard  colours.  The  method  is  accurate  and 
can  be  worked  rapidly,  aiso  the  depth  of  colour  solution 
is  in  direct  proportion  to  the  strength  of  the  solution 
tested.— F.  C.  T. 

SulphiUcellulose   blends.     W.    H.    Dickerson.    J.    Amer. 

Leather  Chemists'  Assoc.,  1914,  9,  489— 186. 
Results  of  analvses  of  mixtures  of  sulphite-cellulose  and 
various  tanning*  extracts  are  given.  A  slight  loss  of 
tannin  is  shown,  which  was  lessened  by  the  use  of  small 
quantities  (01— 0-5%)  of  acetic  acid.  Testa  are  recorded 
of  liquors  to  which  sulphite  cellulose  has  been  added. 
Here  no  loss  of  tannin  resulted,  but  a  decided  gain.— F.C.T. 

Green  salted  weight  and  while  weight:    Relation  between 

of  various  portions  of  the  hide.     F.  A.  Loveland. 

J.  Amer.  Leather  Chemists'  Assoc.,  1914,  9,  463—465. 
Hides  were  rounded,  and  the  various  parts  taken  through 
the  beam-house  together,  each  portion  receiving  almost 
exactlv  the  same  treatment.  The  bends  were  intended 
to  be  50%  of  the  total  weight,  the  bellies  25%,  the  shoulders 
15%,  and  the  heads  10%.  The  various  portions  were 
weighed  after  going  through  the  beam-house. 
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[Dec.  16,  1914. 


Invoice  Percent. 
Number  weight  of  ]  of  total 
of  pieces.'      hide.  hide. 


Whole  hide 
Bends 
Shoulders 
Bellies     . . 
Heads     . . 


3,638 
7,278 
7,276 

7,276 
7.276 


108.237 
52,625 

18,806 
2l'..)41 
10,365 


Union 

4862 

17-37 

24-48 

9-57 


Pelt 
weight 
of  hide. 


Pelt  weight 

per  cent 

of  invoice 

weight. 


125,391 
60,096 
24,920 

29.937 
10,438 


115-8 
114-4 
132-5 
113-2 
100-7 


-F.  C.  T. 


Sole  leather  ;  Bleaching  of .   F.  0.  Sprague.   Shoe  and 

Leather  Reporter,  Oct.     15,  1914.     J.  Amer.    Leather 
Chemists'  Assoc.,  1914,  9,  496 — 497. 

Five  vats  are  used  in  the  order :  water,  alkali,  water,  acid, 
water,  or  water,  alkali,  acid,  acid,  water.  The  tempera- 
tures, except  for  the  last  vat,  are  from  125°  to  130°  F. 
(52° — 54°  C).  Sulphuric  acid  is  used,  and  the  alkali 
is  sodium  carbonate.  The  loss  in  solids  removed  from 
the  leather  is  verv  slight,  varying  from  1-5%  to  4%. 

— F.  C.  T. 


Analyses  [of  leather,  tan  liquors,  etc.];    Standard  forms  for 

reporting .     W.     K.     Alsop.     J.     Amer.     Leather 

Chemists'  Assoc,  1914,  9,  479—484. 

From  information  received  from  members  of  the  Amer. 
Leather  Chemist's  Assoc,  the  author  has  suggested  forms 
for  the  uniform-  report  of  anatyses  of  leather,  tan  liquors, 
barks  and  extracts.  Completeness  has  been  aimed  at  in 
the  suggestions,  for  instance  in  the  analysis  of  liquors, 
the  proportion  of  tannin  to  1°  Barkometer,  and  proportion 
of  tannin  to  acid  are  to  be  given. — F.  C.  T. 

Patents. 
■ 
Composition  of  matter  [leather  preservative]  and  method  of 
producing  the  same.      S.  M.  Darling,  Chicago,  111.  U.S. 
Pat.  1,114,590,  Oct.  20,  1914  ;    date  of  appl.,  Sep.  30, 
1912. 

Oil  or  tar  from  the  destructive  distillation  of  lignite  is 
distilled  to  dryness,  and  the  fraction  of  b.pt.  over  350°  F. 
(177°  C.)  is  redistilled  while  a  current  of  oxygen  is  blown 
through  it  until  a  wax-like  residue  is  left.  This  is  mixed 
with  an  oxidising  oil  to  form  a  leather  preservative. 

— C.  A.  M. 


Glue  ;   Manufacture  of  [vegetable] .     Perkins  Glue  Co., 

Lansdale,  Pa.,  U.S.A.,  and  H.  C.  Heide,  Liverpool. 
Eng.  Pat.  23,421,  Oct.  16,  1913.  Addition  to  Eng.  Pat. 
24,692,  Nov.  6,  1911. 

See  Addition  of  Oct.  28,  1913,  to  Fr.  Pat.  436,297  of 
1911;  this  J.,  1914,  559.— T.  F.  B. 


XVI.— SOILS  ;  FERTILISERS. 

Argillaceous  sediments ;  Chemistry  of  the .     G.  Linck. 

Mitt.  K.  K.  Techn.  Versuchsamtes,  1914,  3,  [1],  19—22. 

Tee  hydrolysis  of  silicates  and  leaching  out  of  alkali  and 
alkaline-earth  metals  which  mark  the  first  stage  in  the 
transformation  of  eruptive  minerals  into  sedimentary 
deposits  lead  to  the  disappearance  of  Ca,  Na,  Mg,  and  K 
in  the  order  given  ;  subsequently,  as  a  result  of  adsorption 
by  the  degraded  silicates,  these  metals  are  taken  up  again 
in  the  inverse  order.  The  excess  of  alumina  over  the 
sum  of  the  alkali  and  alkaline-earth  metals  is  greater, 
therefore  the  more  complete  the  degradation  and  the 
more  recent  the  deposit  (i.e.,  the  more  incomplete  the 
process  of  adsorption).  The  molecular  ratio  of  adsorbed 
alkalis  and  alkaline-earths  to  alumina  cannot  probably 
exceed  1  :  2  or  1  :  3,  but  the  natural  ratio  is  often  disturbed 


by  the  admixture  of  carbonates,  etc.,  during  deposition- 
Analytical  data  for  a  number  of  sedimentary  deposits  and 
eruptive  rocks  are  given  in  the  form  of  a  diagram. 

— F.  Sodn. 


Humic  substances  ;    Influence  of on  the  weathering  of 

silicates.     H.  Niklas.     Diss.,  Kgl.  Techn.  Hochschule, 
Munchen,  1913.     Kolloid-Zeits.,  1914,  14,  58. 

FiNELY-rowDERED  felspar,  augite,  hornblende,  olivine, 
mica,  and  labradorite  respectively  were  mixed  with  peat 
and  the  mixtures  kept  for  7  years  in  closed  vessels  and 
then  examined.  No  appreciable  quantities  of  the  silicates 
were  brought  into  solution  nor  were  they  rendered  less 
resistant  to  hydrochloric  acid.  After  incinerating  the 
peat,  however,  the  residual  silicates  were  more  easily 
attacked  by  hydrochloric  acid  than  the  original  minerals. 
By  the  prolonged  action  of  water  on  the  silicate-peat 
mixtures,  mostly  silica  and  alkalis  were  dissolved,  lirne  and 
magnesia  only  to  a  slight  extent ;  and  by  subjecting  the 
mixtures  to  electrolysis,  mostly  iron  and  aluminium  were 
dissolved. — A.  S. 


Vanillin  in  soils  ;   Origin  of .     Vanillin  in  wheat  and 

in  the  water  in  which  wheat  seedlings  have  grown.     M.  X. 
Sullivan.     J.  Ind.  Eng.  Chem.,  1914,  6,  919—921. 

Experiments  are  described  showing  that  vanillin  is 
present  in  wheat  seeds  and  seedlings  and  in  the  water  in 
which  wheat  seedlingB  have  grown,  the  quantities  found 
ranging  from  a  trace  up  to  18  parts  per  million,  referred 
to  the  weight  of  original  seeds  :  the  vanillin  content 
increases  during  the  early  growth  of  the  plant.  A  larger 
quantity  of  vanillin  can  be  extracted  from  the  seeds  if 
they  be  first  treated  with  dilute  sulphuric  acid ;  and  the 
vanillin  is  probably  present,  at  least  in  part,  in  the  foim 
of  coniferin.  Vanillin  has  also  been  detected  in  rotten 
oak  wood,  in  pineapple  pulp  and  parings,  and  in  the  hot 
water  extract  of  lawn  grass,  consisting  of  blue  grass  and 
a  small  amount  of  white  clover.  (See  also  this  J.,  1914, 
432.)— A.  S. 


Manures  ;    Researches  and  observations  on  the  movements 

of in  the  soil.     J.  Lefevre.     L'Engrais,  1913,  28, 

908.     Chem.-Techn.,  Rep.,  1914,  38,  218—219. 

In  a  soil  containing  13 — 16%  H20,  it  was  found  that  at 
the  end  of  a  month  potassium  chloride  had  diffused  6  cm. 
horizontally  and  10  cm.  vertically  from  the  spot  where  it 
was  applied.  Experiments  made  by  Malpeaux,  Lefort, 
Miintz,  and  Gaudechon  in  the  years  1910  (moist)  and  1911 
(very  dry)  show  that  saltpetre  in  sandy  soils  (without 
vegetation)  under  the  influence  of  natural  rain  moves 
upwards,  this  being  due  to  the  capillarity  of  the  soil  and 
to  the  evaporation  of  the  surplus  moisture.  These  con- 
siderations apply  to  a  greater  degree  to  soils  under  culti- 
vation, and  depending  upon  the  stage  of  growth  of  the 
plants,  manuring  should  be  carried  out  at  different  timee, 
it  being  possible  then  to  retain  the  fertiliser  at  the  desired 
depth  in  the  soil.— J.  P.  O. 

Nitrogen ;      Fixation     of by     so-called     zeolites.    0. 

Wiegner.     J.    Landw.,    1913,    61,    11.     Kolloid-Zeits., 

1914,  14,  55—56. 
When  a  solution  of  an  ammomum  salt  is  placed  in  contact 
with  a  zeolite  (permutite),  ammonium  ions  are  adsorbed. 
by  the  solid  and  are  replaced  by  an  equivalent  quantity 
of  cationB  (moBtly  Ca-  and  Na-ions)  from  the  latter. 
Equilibrium  is  rapidly  attained  and  the  percentage  of 
ammonia  thus  fixed,  "referred  to  the  total  quantity  of 
ammonium  salt  present,  is  lower  the  more  concentrated 
the  solution.  This  adsorbed  ammonia  is  available  for 
plants  only  after  it  has  been  brought  into  solution,  e.g., 
by  carbonic  acid  secreted  by  the  plants.  Assimilation  of 
the  dissolved  ammonium  salt  by  the  plants  displaces  the 
equilibrium,  which  is,  however,  rapidly  restored,  and  t, 
zeolite  thus  acts  as  a  regulator  preventing  the  injurious 
action  of  high  concentrations  of  the  salts. — A.  S. 
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Lime  rich  in  hydrated  silica  as  a  fertiliser.  II  [mmendorff. 
Landw.  Vorsuohsstat.,  1913,  79  80,  891.  Kolloid- 
Z.;|h.   1914,   14,  57. 

Bn  N  ioi  8  lime  is  usually  considered  t"  be  unsuitable  as  a 
fertiliser.  Mixtures  of  different  kinds  of  heavy  soils  with 
samples  of  lime  containing  varying  proportions  of  soluble 
silica,  were  incorporated  with  watci  and  test-pats  of  the 
mixtures  allowed  to  harden,  control  testa  being  also  made 
with  the  soils  alone.  In  all  cases  the  soils  alone 
harder  produots  than  when  mixed  with  lime,  even  when  .i 
highly  siheious  lime  was  used.  Field  tests  gave  corro- 
borative results,  and  it  was  found  that  addition  of  oomenf 
containing  19-6%  Boluble  silica  also  produced  a  loosening 
of  the  boU.  If  the  lime  applied  to  soil  be  uniformly  dis- 
trilmti  d,  even  largo  applications  will  not  cause  any  harden- 
ing or  incrustation,  and  a  moderate  content  of  hydrated 
silica  is  advantageous  owing  to  its  adsorptive  power. 

— A.  o. 


Bone  meal;    Influence  of  fineness  upon  tin    availability  of 

.     S.  S.  Peck.     J.  Ind.  Eng.  them.,  1914,  6,  922— 

920. 

\  okmkrcial  bone-meal  was  divided  by  sifting  into  the 
four  sizes  :  less  than  40-mesh,  20 — 10-mcsh,  12 — 20- 
mesh,  and  larger  than  12-mesh,  and  with  each  grade 
laboratory  experiments  were  made  on  the  rate  of  formation 
of  ammonia,  nitrates,  and  soluble  phosphoric  acid  res- 
pectively in  presence  of  soil.  The  results  confirmed  the 
view  that  the  efficiency  of  the  meal  as  a  fertiliser  increases 
with  its  degree  of  fineness.  As  a  standard  for  commercial 
bone  meal  it  is  suggested  that  65%  should  pass  a  50-ruesh 
and  at  least  90°o  of  the  remainder  should  pass  a  25-mesh 
sieve. — A.  S. 


Ammonium  citrate  solution  ;     Exact  and  easy  method  for 

preparing  a  neutral .     J.  M.   McCandless.     J.  Ind. 

Eng.  Chcm.,  1914,  6,  921—922. 

The  purity  of  the  citric  acid  used  is  first  determined  by 
titration  with  A'/IO  caustic  soda  in  presence  of  phenol- 
phthalein  and  a  solution  is  then  prepared  containing  a 
quantity  equivalent  to  1850  grms.  of  the  pure  acid 
(C,H,08,H,0)  in  7  litres.  A  solution  is  also  prepared 
containing  25  c.c.  of  concentrated  ammonia  per  500  CO., 
and  its  strength  is  determined  by  titrating  a  portion  with 
N  /2  acid  in  presence  of  methyl  orange.  Tho  citric  acid 
solution  is  neutralised  with  the  calculate*!  quantity  of  the 
ammonia  solution  (1  part  NH3  to  3-765  parts  CcH807), 
and  the  mixture  is  shaken  well,  allowed  to  cool  and  diluted 
till  it  has  tho  sp.  gr.  109  at  20°  C. 

By  adding  a  large  excess  of  strong  alcohol  to  an  am- 
moniacal  solution  of  ammonium  citrate,  a  precipitate  was 
produced  which  became  crystalline  on  standing  overnight. 
The  crystals  were  filtered  off  and  washed  with  strong 
alcohol., with  the  aid  of  the  pump,  and  dried  between 
paper.  When  dissolved  in  water  the  solution  was  distinctly 
alkaline  to  corallin  (the  indicator  prescribed  by  the  Amer. 
Assoc,  of  Official  Agricultural  Chemists  for  the  preparation 
of  neutral  ammonium  citrate  solution)  :  the  ratio  of 
NH,  :  C,Hg07  was  1  :  3-768.— A.  S. 


Volumetric  determination  of  small  quantities  of  potassium. 
Zaleski.     See   XXIII. 


XVII.— SUGARS  ;   STARCHES;   GUMS. 

Sefractomekr  ;   Use  of  the for  the  analysis  of  sugar 

factory  products,  and  the  direct  determination  of  the  Brix 
(dry  substance)  of  the  juice  of  the  beetroot.     [Comparison 
between  the  original  and  improved  types  of  ref tactometer. 
H.  Pellet.     Intern.  Sugar  J.,  1914,  16,  521—523. 

Attention  is  called  to  experiments  recently  made  by 
Mczzadroli  at  the  Beet  Cultivation  Station,  Rovigo,  Italy, 
showing  that  in  determining  the  density  of  beet  juice  by 


of  the  refrai  tomotai  the  reaull  obtain  '1  by  reading 
in  the  presence  of  the  pulp  is  practically  the  name  as  that. 
found   with   the  juice   freed  from  the   pulp, 

provided  thai  the  intensitj  <•(  the  light  generally 
■  I  by  tho  use  of  an  electric  lamp  of  about 

rly  the  author  has  proved  that  in  taking  the  r- 1 

metric    index   of   .i  ml    ji  I 

the  presence  of  crystals  doei  not  disturb  the  n  rait.     I'  ii 

considered  that  the  "  now  '  or  BahSnroi  k  type  of  retracto 

dapted  for  one  in  sugar  lal  i  this  J.,  1914, 

153)  is  less  sensitive  than  the  original  inatn -nt.  and 

that   the  fact   that  the  maximum    Brix  capable  of    being 
re. ul  without  dilution  is  only  85°  is  a  further  disad\ 
The  results  given  by  the  two  instruments  do  not  agree. 
Thoso  obtained  with  the  "new"  instrument  an 

the       true"    dry   substance   found   by   desiccation,   while 

those  found  with  the  "  old  "  refractometec  approach  more 
closely  those  indicated  by  the  hydi  uling,  as  the 

following  average  figures  for  the  dry  substance  of  a  beet 
how:  "  true    dry  substance  (by  desiccation 
new   '  type  of  refractometer,   13-80;    "old"  i 
refractomcter,  14-21  ;     and  Brix  hydrometer,   11 

—J.  P.  0. 


The  beet  sugar  industry  in  Europe.     Board  of  Trade  J., 

Nov.  19,  1914.     [T.R.] 
Tiif  National  Sugar-Beet   V-  -  iation,  Ltd.,  has  published 
the  follow im;  statistics  relating  to  the  beet  sugar  industry 
in  the  principal  countries  of  Europe  during  tho  last  three 
seasons  : — 


Beetroot. 

Fac- 

Raw 



Sugar 

tories. 

Yield 

Area  cul- 

Tot.il yield. 

per 

tion. 

tivated. 

acre. 

Au^tria- 

Xo. 

Acres. 

Tons. 

Tons. 

Tons. 

liungury — 

1911-12  .. 

196 

1,012,250 

7.770.000 

7-67 

1.145.572 

1912-13   .  . 

201 

1,121,250 

12,541 

1,901,616 

1913-14   .. 

2U1 

- 

10,840,000 

1 ,692,000 

Belgium — 

1911-12  . . 

73 

152,825 

10-45 

1912-l;(  . . 

72 

165,1 

lt9( 

11-88 

288,684 

1913-14  . . 

68 

138,250 

1,510,000 

1090 

230,300 

Denmark — 
1911-12  . . 

8 

1209 

114,000 

1912-13   .. 

9 

80,925 

1,021 

i  2 .-.:, 

149,400 

1918-14  .. 

9 

77,250 

950,000 

- 

146,000 

France — 

1911-12  . . 

...,j 

562,125 

4,020,000 

715 

506,046 

1912-13  .. 

213 

571,250 

6.580,000 

11-54 

960,900 

1913-14  .. 

209 

540,500 

5,980,000 

11  u7 

786,000 

Germany — 
1911-12  . . 

341 

8,930,000 

1 

1912-13   .  . 

342 

1,369,625 

11  97 

1913-14  .. 

341 

1.333.272 

o.OOO 

2,726,000 

1 1 : 1 1  y 

1911-12   . . 

37 

132,800 

1.510.000 

11  34 

171,046 

1"12-13   .  . 

37 

- 

90,000 

12  71 

1913-14   .. 

39 

150,000 

2.770,000 

l!?-46 

Netherlands — 

1911-12  . . 

27 

136,457 

1 .700,000 

12  45 

266.970 

1912-13 

27 

11  54 

31ti,177 

1913-14   .. 

27 

154,250 

o.OOO 

9-89 

223,600 

Russia — 

1911-12  .. 

1912-13  .. 

281 

1,968,375 

13,040,000 

6-63 

- 

! 

1913-14  .. 

1,811,700 

12.1SO.000 

6  72 

1,731,000 

Spain — 

1911-12  .. 
1912-13   .. 
1913-14   .. 

32 

83,085 
92,500 

780,000 
1,160 

9-39 

92.000 

127,415 

-JO.OOO 

9  55 

160,000 

Sweden — 

1911-12    .. 
1912-13   .. 
1913-14   .. 

21 

810,0" 

21 

-     1,000     12  11 

- 

- 
138,500 

Recovery  of  spent  lime  from  causticising  operations  [and  in 
sugar  factories}.     Payne.     See  \  II. 

Molhant  process  of  fermentation  in  the  cane  molasses  dis- 
tillery.    Miroir.     See  X\  III. 
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XVIII.— FERMENTATION   INDUSTRIES. 

Fermentation  ;  Molhant  process  of in  the  cane  7>wlasses 

distillery.     V.  iliroir.     Bull.  Assoc.  Chim.  Sucr.,   1914, 
31,  936—940. 

Experiments  made  in  a  cane  molasses  distillery  in 
iladeira  with  the  Molhant  process  (this  J.,  1913,  956) 
showed  it  to  possess  the  following  advantages  over  the 
method  of  working  generally  in  vogue  :  (1)  the  yield  of 
alcohol  is  greater ;  (2)  the  daily  production  is  increased 
in  consequence  of  the  larger  volume  passing  through  the 
distillation  columns  ;  (3)  the  steam  consumption  is  le6S  ; 
(4)  the  spent  wash  has  a  higher  concentration  and  hence 
requires  less  evaporation  to  render  it  fit  for  utilisation  ; 
and  (5)  it  may  be  worked  for  nearly  a  year  without  the 
yeast  being  renewed. — J.  P.  0. 


Patents. 

Malting  grain,   and  withering,   drying  and  curing   malt  ; 

Machine   for .     J.    Sleeman.     Eng.    Pat.    23,488, 

Oct.  17,  1913.     (See  also  Eng.  Pat.  22,204  of  1911  ;  this 
J.,  1912,  1091.) 

A  closed  rotary  cylinder,  with  inlets  and  outlets  for  air 
and  grain,  is  provided  inside  with  an  immovable  per- 
forated floor  running  from  end  to  end,  to  support  the 
whole  charge  during  malting  and  curing,  and  one  or  more 
floors  situated  above,  which  can  be  removed  or  folded 
back  against  the  internal  walls  of  the  cylinder,  and  on 
which  part  of  the  charge  can  rest  during  the  withering 
and  drying  processes. — J.  H.  L. 


Vessels  for  use  in*  breweries,  distilleries  and  the  like ; 
Sterilising .  G.  W.  Smallwood,  St.  Austell,  Corn- 
wall.    Eng.  Pat.  25,239,  Nov.  5,  1913. 

Febmenting  vats,  refrigerators,  etc.,  are  coated  on  their 
interior  with  a  composition  consisting  of  75  to  90%  of 
kaolin  and  10  to  25%  of  a  solution  of  either  formaldehyde 
(sp.  gr.  1-080),  calcium  bisulphite  (sp.  gr.  1-070),  or 
sulphurous  acid  (sp.  gr.  1-030) ;  the  vessels  are  ready  for 
use  when  the  coating  has  dried. — W.  P.  S. 


Brewers'  filtering  apparatus.  O.  Selg,  New  York.  U.S. 
Pat.  1,101,098,  June  23,  1914  ;  date  of  appl.,  Feb.  16, 
1914. 

The  filtering  vessel,  provided  with  lid,  manhole  and 
sparging  apparatus  is  made  with  a  number  of  hopper- 
shaped  sections  at  the  bottom.  Each  section  is  composed 
of  two  inclined  walls  converging  towards  the  bottom, 
leaving  between  their  lower  edges  an  opening  which  is 
closed  by  a  horizontal  perforated  plate  on  hinges.  The 
lower  part  of  this  trough  is  surrounded  by  a  jacket  the 
bottom  of  which  is  closed  by  a  solid  hinged  plate  corre- 
sponding to  the  upper  perforated  plate.  The  liquid  which 
filters  through  the  perforated  plate  is  accumulated  in  the 
jacket  and  withdrawn  through  pipes  situated  at  a  high 
level  in  the  external  pocket.  These  pipes  communicate 
with  a  main  filtrate  pipe  provided  with  a  vent  which  can 
be  opened  to  the  atmosphere  when  suction  is  not  required. 
In  each  hopper-section  is  mounted  a  peaked  presser-plate 
above  the  perforated  plate  which  can  be  adjusted  vertically 
by  a  rack  so  as  to  pack  the  lower  layers  of  the  filter-bed 
more  or  less  closely  against  the  plate. — J.  F.  B. 


Alcohol;  Apparatus  for  the  elimination  of  fusel-oils  during 

the    distillation    and    rectification    of .     F.    Pampe, 

Halle-on-Saale,  Germany.     U.S.  Pat.  1,116,322,  Nov.  3, 
1914.     Date  of  appl.,  Aug.  S,  1905. 

See  Eng.  Pat.  8476  of  1905 ;  this  J.,  1906,  230.— T.  F.  B. 


XIXa.— FOODS. 

Milk  ;  Composition  of as  shown  by  analyses  of  samples 

of  known  purity  made  by  the  Massachusetts  State  Board 
of  Health.  H.  C.  Lythgoe.  J.  Ind.  Eng.  Chem.,  1914, 
6,  8J9— 908. 

The  results  of  the  examination,  during  the  past  six  years, 
of  600 — 700  samples  of  milk  of  known  purity  are  tabulated ; 
fairly  complete  analyses  were  made  of  nearly  500  of  the 
samples,  of  which  434  were  from  individual  cows  and  the 
remainder  from  herds.  The  composition  of  the  milk 
varied  chiefly  according  to  the  breed  of  the  cow  and  only 
to  a  lesser  extent  with  the  period  of  lactation  and  the 
season.  In  the  case  of  the  milk  from  herds,  the  total 
solids  ranged  from  11-56  to  14-57%;  fat,  3-35—5-40%; 
protein,  2-66 — 4-02%  ;  ash,  0-65—0-79%  ;  solids-not-fat, 
7-63—9-48% ;  lactose,  4-35—5-25% ; 
ratio,  0-66—0-95 ;  fat  in  total  solids, 
refraction  of  copper  serum  at  20°  C. 
of  acetic  serum  at  20°  C,  41-8°— *4-6° 
serum  at  20°  C,  41-3° — 43-5°  ;  ash  of  sour  milk  serum, 
0-764 — 0-852  grm.  per  100  c.c.  The  copper  serum  was 
prepared  by  adding  4  vols,  of  milk  to  1  vol.  of  copper 
sulphate  solution  (72-5  grms.  per  litre,  adjusted  to  give 
a  reading  of  36°  at  20°  C.  on  the  scale  of  the  Zeiss  immersion 
refractometer  or  to  the  sp.  gr.  1-0443  at  20° /4°  C),  shaking 
well  and  filtering.  The  acetic  acid  serum  was  prepared 
by  Leach  and  Lythgoe's  method  (this  J.,  1904,  1116) 
or  by  Pfyl  and  Turnau's  modification  (Arb.  Kais.  Ges., 
40,  247),  50  c.c.  of  milk  being  shaken  with  5  c.c.  of  carbon 
tetrachloride  in  a  shaking  machine  for  5  mins.,  then  treated 
with  1  c.c.  of  20%  acetic  acid,  again  shaken  for  5  mins., 
centrifuged,  and  the  clear  serum  poured  off.  Watering 
and  skimming  of  milk  may  be  detected  within  reasonable 
limits  from  the  content  of  total  solids  and  fat.  The 
values  for  lactose  are  calculated  with  the  aid  of  the 
formula?  : 


protein :  fat 
28-2—37-1%; 
36-7°— 38-8°  j 
of  sour  milk 


I.  S=TS—  [F+ 0-7+(TS  -  ^3SJ]  ; 


Process  of  manufacturing  alcohol  from  garbage. 
1,114,017.     See  XIXb. 


U.S.  Pat. 


H.  S=TS— {  F+0-7+[0-4(F— 3)]+2-8  J-  .where  S=lactose, 
TS=total  solids,  F=fat,  and  0-7=ash,  and  from  these 
values  a  table  is  constructed  for  milks  of  fat  content 
(horizontal  columns)  between  2-5  and  50%  and  content 
of  total  solids  (vertical  columns)  between  10-5  and  13-6%. 
When  the  difference  between  the  values  calculated  by 
the  two  formulae  does  not  exceed  0-1,  the  milk  is  regarded 
as  pure  and  heavy  dividing  lines  are  drawn  in  the  table  to 
divide  such  milks  from  those  in  which  the  difference 
exceeds  01.  Samples  falling  above  the  upper  dividing 
line  may  be  suspected  of  being  skimmed  and  those  falling 
below  the  lower  dividing  line  of  being  watered.  Thers 
is  no  relation  between  the  refraction  of  the  milk  serum 
and  the  ash  content  of  the  sour  serum,  and  if  both  values 
are  below  the  minimum  for  pure  milk,  it  is  a  positive 
indication  of  the  presence  of  added  water.  If  the  protein- 
fat  ratio  exceed  1 ,  skimming  is  indicated  ;  and  if  this 
ratio  be  below  0-7  or  the  percentage  of  fat  in  the  solids  be 
above  35,  samples  may  be  declared  watered  if  the  serum 
have  a  low  refraction,  not  necessarily  below  the  minimum 
value  ;  in  normal  milk  with  a  protein-fat  ratio  below 
0-7,  the  refraction  of  the  copper  serum  should  be  above 
37  ;  of  the  sour  serum,  above  40  ;  and  of  the  acetic  acid 
serum,  above  41.  (See  also  Richmond,  this  J.,  1911, 
1082  ;    Ramsay,  this  J.,  1913,  998.)— A.  S. 


Sucrose  and  lactose  in  condensed  milk ;    Determination  of 

by  means  of  acid  mercuric  nitrate.     C.  Revis  and 

G.  A.  Payne.  Analyst,  1914,  39,  476—479. 
The  authors  find  that  acid  mercuric  nitrate  has  a  distinct 
inverting  action  on  sucrose,  even  in  the  cold,  and  that  it 
slightly  raises  the  rotation  of  lactose :  the  inversion 
factor  is  141-71  and  the  lactose  factor  0-3086.  The 
following  method  is  recommended  for  the  determination 
of  the  two  sugars  : — 65-085  grms.  of  the  condensed  milk 
are  placed  in  a  250  c.c.  flask,  diluted  with  water  to  about 
220  c.c,  and  heated  in  boiling  water  for  10  minute3  or 
allowed  to  stand  over-night.  The  mixture  is  then  diluted 
to  the  mark,  100  c.c.  of  the  solution  are  treated  with 


v.. I     SWIII.  Ni 


I  i       \l\v.      I  mil  IS 
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I i    ""i  mercuric  nilrati    lolul (mercuric  oxide 

I  in  i  *  ii  i'  il     weight   "i   nitric  acid,  sp.  gr.   I  12, 
hi. I  ili.  n  diluted  i"  6  times  its  volume  with  water)  in  .1 

■loppercd  cylinder,  shaken  violently  for  al 1  30  second 

ind  in  1  landing  for  .">  minutes,  filtered.  Tin-  filtrate 
is  polarised  al  20  1 '.  Twont}  five  0.0.  of  the  filtrate 
Mre   thon    plai  .-il    in   .1   stoppered   50  0  0.    Mask,   wi 

in  boiling  water  for  8  iti  -.  cooled,  the  weight 

led,  and  1  lie  boIuI ion  1-  polai isod  .11   -'h  1 '.     The 

•  ii-il  for  1  he  increase  in  volume  due  t" 

t !>■■  added  mercuric  nitrate,  lees  the  volume  of  tin-  fat 
11ml  protein;    thin  correction,  C,  "ill  l>e  : — 

/(F     lll)(l'    0-82)  \ 

I      10     (  |(K1  20-034  J. 

and  the  readings  musl  bo  mutiplied  by  (C  100).  The 
following  formula!  thon  give  the  peroi  al  k( f  sugars: — 


Sui  ro* 


(D     II 


IIMI 


l:  I 


Lacl ' 


(I)    S) 


R' 
20.034 


100, 


Mere  I'  'In i'  1  reading;  I  invert  reading;  l!r  and 
Iti  the  inversion  and  lactose  faotors,  and  X  the 
Mmperature  ol  the  invert   reading.     W.  P.  S. 

main  dusts ;    ExphsibUiiu  «/' .     II.    H.    Brown.    J. 

Ind.    Eng.   Chem.,    191  1.   6,   934     937. 

K  laboratory  experiments  in  the  U.S.  Bureau  "f  Mines 
differenl  grain  dusts  were  tested  by  Wheeler's  method 
(this  J.,  1013.  1(7)  in  the  condition  as  received  from  the 
mill,  without  drying,  and  the  ignition  temperatures  found 
varied  from  995  C.  oat  and  corn  (maize)  elevator  dusts, 
1015  ('.  for  feed  dust  from  dust  collector,  1020  C.  for 
round  oat  hulls,  1023  G.  for  yellow  corn  dust,  to  1115  C. 
for  wheat  elevator  dust  and  1235  —1270  C.  fur  flour 
dusts.  Wheeler's  method  gives  the  relative  ignition 
temperatures  but  not  the  relative  inflammability,  and 
to  determine  this  an  explosion  llask  of  about    MOO  c.c. 

capacity    was   il    in   which   a   dust    cloud    was   driven 

against  a  platinum  coil  heated  to  a  known  temperature 
(measured  by  a  thermo-couple),  and  the  pressure  developed 
measured  bj  a  Crosby  pressure  gauge.     Experiments  were 

made    at     I-' '..  '   1100  C,     1000  C,     and     900°C. 

respectively,  and  the  results  obtained  are  given  in 
diagrams.  .Most  of  the  grain  dusts  were  more  inflammable 
than  the  Pittsburgh  coal  dust  used  as  a  standard  in  the 
I'.S.  Buroau  of  Mines,  higher  pressures  being  developed, 
ially  at  thi-  lower  temperatures.  Dusts  from  oats 
and  yellow  corn  appeared  t"  bo  more  inflammable  than 
those  from  wheat  or  other  grain.  The  pressure  developed 
iras  considerably  increased  when  the  dusts  were  previously 
dried.  A  large  number  of  the  recent  explosions  in  grain 
mills  appear  to  have  been  caused  In  the  introduction  of 
foreign  material  into  grinding  machines.  The  causes 
which  have  Keen  assigned  to  many  of  these  explosions 
and  the  various  preventive  measures  which  have  been 
suggested  are  mentioned.  (See  also  this  J.,  1912,  599, 
titi'.i:  1913,  764,  808,  1080.)— A.  S. 

Chlorim  bleached     flvur  :      Home     characteristic*     <>f . 

1  .   \    A.  Utt.    J.  Ind.  Eng.  Chem.,  1914,  6,  '."is     909. 

I  NBLl  m  iikii  Hour  may  contain  up  to  576  parts  CI  per 
million:    Hour  bleached   with  chlorine  contains  over  600 

per  million.  The  chlorine  in  bleached  Hour  can  be 
detected  bv  the  copper  wire  ilame  reaction  applied  to  the 
oil  extracted  from  the  Hour  by  benzene  (Alway,  Bull.  102, 
Nebraska  Kxpt.  St.it..  53);    unbleached   Hour  which  has 

111  contact  with  bleached  Hour  may  also  give  the 
on.  The  treatment  with  chlorine  increases  the 
acidity  of  the  Hour  and  does  not  improve  its  bread-making 
qualities.  —A.  S. 

(>horic    acid;     Thi     rapid    determination     »f -in 

dough,  etc.     L.   Sobel.     Schweiz.  Woeh.  Chem.  Pharm. 
1913,  51,  077.      Chcnt.  Techn.  Rep..   HH4.  38,  110. 

25  1  KMs.  of  dried  and  powdered  dough  arc  ground  three 
tune-  with  90%  alcohol  (100  c.c.  each  time),  the  extracts 
being  filtered  and  the  residue  washed  with  alcohol  till 
300  c.c.  of  solution  arc  obtained.  An  aliquot  part  of  the 
■olution  is  evaporated  with  2  to  3  gnus,  of  magnesium    . 


chloride  and  3  gram  ol  potassium  nitrate I  m  rated 

The  ash  is  dissolved  in  dilute  bydroohloi  i  |       d  thi 

phosphori      wid     •   tinuted     as    imn iuin-magncsium 

phosphate.     .1.  It. 

!' in  blue  in  lea ;  Delerminatio  •■   W.  Knight. 

•  I.  Ind,  Eng    Chem  .  191  1.  0,  909     910 

Onk    hundred    grins     of    thi     Bnelj  powdered    tea    an 

'I - ■  1 1 1 x    1.  111  d  «  nli  85%  pho  

I  and  the  mixture  distilled,  the  vapou  •  d 

into  1  mixture  of  1  0.0.  ol  10°/J  .  and 

30     10  e  c    ol  h  .it'  '   oonl  um  a  in  b  il  1  1.  nlaa  d  in  oold 
water.     When  the  distillation  is  finished,  the  content 
the   receive)   are   filtered,   neutralised,   if  necessary,   with 
10%  cau  1  io  loda  solul  ion  and  3  1  Ikali, 

a  small  crystal  of  ferroilH  sulphate,  and  a  feu  drops  of    Io 

ferric  chloride  solution  added.     The  mixture  i    boiled  for 
1  minute,  made  distinctly  acid  with  hydrochloric  acid  ol 
sp.  gr.  1-2,  filtered,  and  the  precipitate  wa  bed  with  95 
alcohol.     11  is  then  treated  successively  with  about   1 
of    10%  caustic  soda  solution   and   s  e.e.   of   water,   the 
solution  acidified  with  acetic  acid,  treated  with  a  fi  «  d 
of  hydrochloric  acid  and  of  ferric  chloride  solution  and 
then    with    hydrochloric   acid    until    no    brown   coloration 
lein, mis.     Tic   solution   |g  evaporated    to   ball    il     bulk, 
diluted  somewhat,  and  the   Prussian  blue  collected  in  a 

1; h    crucible,    washed    with    very   dilute   hydrochloric 

acid,  water,  alcohol,  and  ether,  dried  at  I'm  C.  and 
weighed.  One  part  of  Prussian  blue  in  200,000  and,  in 
some  cases,  in  300,000  can  be  detected  by  the  method, 
and  in  two  independent  determinations  on  the  same 
sample,   0-0019   and   0-0016%    respectively    were   found. 

AS. 

Diaetam  of  alfalfa  :  An  investigation  of  tin  — and  tin 
effect  of  rapid  curing  on  thi  >/  alfalfa.  B.C. 
Shuoy.     J.   Ind.   Eng.  ('hem.,   mil.  6,  I U 

Tin:  diastatic  activity  ol  alfalfa  is  greater  in  the  morning 
or  after  a  period  of  darkness  than  after  a  periodof  exposun 
to  light  :    much  greater  during  summer  than   during  the 

spring  or  autumn:    and   greater  in  young  plants  than  in 

older  ones.      For  example,  in  the  case    of  the  plant   dud 

at   oil  ('.  the  activity  (grms.  of    maltose  produced  from 

BOlublo  starch  by  I  gnu.  of  sample  in  I  hour  at  III  C.)  "as 
0-92  in  the  evening  and  1  2-">  in  the  morning  :  for  plants 
cut  in  the  morning,  the  activity  was  0-75  in  May.  0-84  in 
July,  l">l  in  August,  and  1-25  in  October;  and  in  thi 
ease  of  plants  12  iiis.  and  G  ins.  high,  cut  in  November, 
the  activities  wen-  l  o:i  and  1-24  respectively.  Tic- 
activity  is  diminished  by  drying  al  elevated  temporal 
(even  50  C.)  in  a  humid  atmosphere,  bul  markedly 
increased  by  drying  iii  a  current  of  ail  with  gradually 
increasing    temperature.     The    conditions    which    favour 

the  production  of  hay   ol   _ I  colour  and  odour  ,v\r 

favourable  to  high  diastatic  activity.     Light  and  weather- 
ing  in   the   field  tend  to  destroy   the  diastase  and  rain 
during     ouring     is    very     detrimental.     Alfalfa    of    high 
diastatic  activity  generally  Bhows  a  greater  Bolubility  by 
auto-digestion  than  samples  low  in  diastase,  but  the  dej 
oi   solubility  cannot   bo  increased  beyond  a  certain  lie 
The   loss  of  digeBtibl    constituents  during  the  handling 
and  curing  of  alfalfa  in  the  Held  may  range  from  20 
50%.     Has   of  better  colour,  odour  and  Savour  can 
produced   by   curing    by   artificial    heat    on   the  counter- 

i  mieiit  principle  than  \t\  other  means,  and  the  hay  appi 

to   retain    many   of  the  valuable  properties  of  the  green 

plant    ordinarily    lost     in    OUling.      With    a    dryer    located 

near  both  the  field  and  the  source  of  fuel,  the  cost  ,,f 
artificial  drying  would  be  less  than  the  I  rally 

sustain,  d  in  Held  ouring.     A    S. 

Pat  in  rs. 

[Margaritu  mat  "• 

Blicbieldt,    Southall,    .Middlesex.     Eng.     Pat.    23,653, 

Oct.  18,  1913.     (See  also  Eng.  Pat.  7498  ol  1912;   this 

J.,   1913, 

ii\t.  ingredient   is  passed  through  a  continuous  narron 

channel  the  walls  of  which  move  relatively  i le  another, 

and    the    second    ingredient    is    introduced    at    - 
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points  in  the  channel.  In  the  apparatus  described  a  disc 
rotates  within  a  fixed  casing,  with  only  a  narrow,  adjust- 
able,  space  (10 — 100/i)  between  the  sides  of  the  disc  and 
the  walls  of  the  casing.  <  * i\< •  ingredient  is  introduced 
into  this  space  at  the  centre  of  the  disc,  and  travels  to 
the  circumference.  The  second  (fatty)  ingredient  is 
injected  through  passages  in  the  walls  of  the  casing,  at 
successive  distances  from  the  centre.  To  ensure  an  equal 
pn  --me  on  the  liquid  at  both  sides  of  the  disc,  the  latter 
is  perforated  by  concentric  slots,  and  rides  loosely  on  the 
driving  shaft.  The  second  ingredient  is  supplied  from  a 
revolving  tube,  geared  from  the  main  shaft  and  provided 
with  outlets  which  register  intermittently  (and  at  different 
times  for  different  distances  from  the  centre  of  the  disc) 
with  the  passages  in  the  walls  of  the  casing.  The  slots  in 
the  disc  are  so  disposed  as  to  face  the  passages  through 
which  liquid  is  at  any  given  time  being  injected,  so  that 
the  liquid  passes  freely  to  both  sides  of  the  disc.— J.  H.  L. 

Liquids  [milk,  cream,  butter  fat,  etc];  Devia   and  jirocess 

for  fruiting .     A.  (>.  Fox  and  R.  R.  Bates,  Assignors 

t<>  General  Purification  Co.,  Madison.  Wis.  U.S.  Pats. 
(a)  1.114.874  and  (b)  1,114,875,  Oct.  27,  1914  :  date  of 
appl.,  July  9,  1913. 

(a)  Tut:  apparatus  comprises  a  receptacle  for  the  liquid, 
means  for  forcing  gas  under  pressure  (upwards)  into  the 
receptacle,  and  a  stationary  device  below  the  surface  of  the 
liquid  provided  with  inclined  faces  separated  at  their  edges 
so  that  the  rising  gas  is  divided  and  deflected.  The 
receptacle  may  be  provided  near  the  top  with  a  device 
for  obstructing  passage  of  the  liquid  out  of  the  apparatus. 

(b)  Air  admixed  with  hypochlorous  acid,  <.</..  by  passage 
through  aqueous  solutions  of  unstable  hypochlorites,  is 
forced  under  pressure  through  milk,  cream,  butter  fat, 
etc.— J.  H.  L. 

FixkI  fur  animals  </«»/  process  for  tin  manufacture  of  tin 
■•"inn.  The  Molassine  Co.,  Ltd..  East  Greenwich,  and 
J.  J.  A.  de  Whallev,  Lee.  Kent.  Eng.  Pat.  24,912, 
Nov.  1,  1913. 

AhxlacJBOUS  material,  such  as  middlings  or  maize  residue, 
is  treated  with  2%  of  its  weight  of  sulphur  dioxide  in  the 
form  of  an  aqueous  solution,  and  heated  for  15  minutes 
under  a  pressure  of  4  atmospheres.  The  steam  and  acid 
are  then  blown  off.  any  remaining  acid  is  neutralised  by 
tlw  addition  of  calcium  carbonate  or  sodium  carbonate, 
and  the  product  is  dried  and  ground. — W.  P.  N. 

Lard  subslilutt  [hydrogenised  oil]  :  Process  of  making . 

•  I.  < '.  C'hisholm.  Assignor  to  The  Chisholin   Process  Oil 

Refining  Co.,  Dallas.  Tex.     U.S.  Pat.  1,114,963,  Oct.  27. 

1914;   date  of  appL,   Oct.   8,    1912.      (See  also  this  J., 

1914.  1062.) 
The  oil  is  caused  to  pass  by  centrifugal  action  through 
curved  passages  formed   by  spirally-wound  coils  of  wire, 
the  surface  of  the   wire  forming  a   catalytic  agent  ;     the 
operation  is  carried  out   in  an  atmosphere  of  hydrogen. 

— W.  P.  S. 

i  anned  foods  ;  Process  for  preventing  tin   spoilage  of . 

E.  W.  Duckwall.  Aspinwall,  Pa.  !".S.  Pat.  1,114,972, 
Oct.  27,  1914  ;  date  of  appl.,  March  29,  1913. 

Sample  tins  of  a  stock  of  canned  f 1-  are  incubated  for 

a  suitable  length  of  time,  then  opened,  and  a  portion  of 
the  substance  from  the  centre  of  the  tin  is  examined 
bacterioscopieally.  Should  the  presence  of  bacteria  be 
detected,  the  remainder  of  the  tins  are  heated  in  boiling 
water  for  a  period  of  time  sufficient  to  heat  the  contents 
throughout  to  not  less  than  180   F.  (82   C). — W.  P.  S. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Filtration    of   drinking    water;    Biological    results    of   tin 

rapid .     R.  Kolkwitz.     J.  Gasbeleucht.,  1914.  57, 

724-    726. 
lixPKBIMENTS  in  connection  with  an  investigation  of  (he 
Barmen  valley  water  led  to  the  adoption  of  a  new  method 


of  clarification.  A  water  can  be  made  clear  and  rendered 
free  from  susjicnded  matter  by  passing  through  a  silk 
net  or  a  very  tine  copper  sieve  with  10.01)0  meshes  pej 
sq.  em.  An  uninfected  water  may  lie  considered  as 
clarified  by  rapid  filtration  when  it  contains  not  more  than 
1  c.c.  of  suspended  matter  per  cub.  in.,  the  suspi  uded 
matter  being  matter  larger  than  /,,  mm.  In  a  laboratory 
test,  50  litres  of  the  water  are  filtered  and  should  not 
yield  more  than  005  c.c.  of  suspended  matter.  I'niler 
the  low  powers  of  the  microscope  the  filtered  water  can 
be  seen  to  contain  Asterionella,  Synedra,  Gymnoa 
etc.  A  clarity  test  for  the  filtered  water  can  be  carried 
out  in  a  tube  10  m.  long  with  its  ends  closed  by  glass 
plates;  when  this  tube  is  tilled  wilh  the  water,  a  candle 
flame  held  at  one  end  should  lie  visible  through  the  water 
from  the  other  end. — J.  H.  J. 


— .     A.  Friedmaiui.     Z.  Hyg.  u. 
142.     J.  Gasbeleucht.,  19H.  57, 


Hard  water  ;    Taste  of  - 

Inf.  Krankh..  77,  125 

452. 
Carbon  dioxide  was  dissolved  m  pure  distilled  water  at 
15 — 17  C.  With  up  to  llti  mgrnrs.  per  litre  no  effect  was 
produced,  but  with  from  110  to  246  nigTms.,  the  opinions 
of  different  persons  varied  as  to  the  taste.  In  hard  water, 
carbon  dioxide  could  be  tasted  in  much  smaller  concen- 
tration than  in  distilled  water  :  52-5  mgrms.  per  litre  were 
detected  in  water  of  36-4  hardness  (German)  at  14  2  ( .'. 
A  water  with  173  mgrms.  tier  litre  of  free  C02  was  returned 
as  distinctly  acid.  The  taste  of  distilled  water  containing 
free  C02  became  suspicious  at  126  mgrms.  per  litre  and 
this  uncertainty  continued  up  to  about  260  mgrms.  The 
earlier  suspicions  of  taste  were  described  by  the  term 
"  refreshing." — J.  H.  J. 

Lead  poisoning  caused  by  a  water-supply.  M.  Neisscr. 
Gesundheits-Ingcnieur,  1913,  920;  J.  Gasbeleucht., 
1914,  57,  139. 

Numerous  cases  of  more  or  less  severe  lead  poisoning 
occurring  in  a  village  were  found  to  be  caused  h\  lie 
water  supply  containing  lead.  The  mains  and  service 
pipes  were  made  of  lead  and  the  water  was  found  to 
contain  from  7-7  to  12-5  mgrms.  Pb  per  litre  ;  the  p 
themselves  were  coated  inside  with  a  thin  white  film 
consisting  of  96%  of  lead  carbonate.  The  lead  could  bo 
removed  from  the  water  by  filtration  through  a  Berkefcld 
filter.  The  water  having  this  action  on  the  lead  p 
contained  :— CI  1-5,  N205  120,  dissolved  02  101,  free 
C0S  18-6  mgrms.  ]>cr  litre.  The  carbonate-hardness  oi 
the  water  was  0-64  (German),  and  neither  nitrite  nor 
ammonia  were  present. — W.  P.  iS. 

Sewages  ;  Biochemical  oxygen  detiuindvf .     A.  Lederer, 

J.  Ind.  Eng.  Cheni.,  1914,  6,  882—888. 

An  account  is  given  of  co-operative  work  by  member-  oi 
a  sub-committee  of  the  Laboratory  .Section  of  the  American 
Public    Health    Association    appointed    to    consider    the 
standardisation    of   a   test   for   determining   the   oxygen- 
consuming    capacity    of    a    sewage.     Experiments    were 
made  with  various  modifications  of  the  incubation  method 
recommended  by  the  English  Roval  Commission  on  Sewage 
Disposal  (compare  this  J.,  1912",  1197  ;    1913.2651.     No 
completely   satisfactory    results   were    obtained,    but    the 
following  "Modified  English   Incubation  Test"   i-   t 
recommended   for  adoption   as  a   provisional   method  at 
the  next  annual  meeting  of  the  American  Pubbc  Health 
Association.     A  definite  volume  of  sewage  or  effluent  in 
mixed  with  aerated  distilled  water  or  tap  water,  free  from 
nitrates  and  nitrites,  in  such  proportion  that  between  30 
and  60%  of  the  available  oxygen  is  consumed  when  tie 
mixture  is  incubated  for  10  days  at   20   C.     The  water 
for  diluting  should  be  stored  for   1   or  2  days  at   20   • 
before    use.     For    the    incubation    a    bottle    of   250 
capacity,  with  a  seal  such  as  is  often  used  for  the  Methyl 
Blue  putrescibility  test,  is  employed.     If  it  be  desired  to 
use  a  shorter  period  of  incubation,  then  the  |>crcenl 
ratio  of  absorption  for  1,  5  and  10  days,  at   the  proper 
concentration,  at  various  times,  must  first  be  determined 
for  the  particular  dry  weather  flow  sewage,  in  order  to 


v..i.  rxxnr.,  \...  j:i.i 
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nscertnin  t h<-  factors  for  calculating  results  obtained  by 
inculiatiitn  for  24  hours  mi.,  those  obtainable  aftei  .1  or  10 
days.  Tin1  results  should  !"■  expressed  in  mgrms.  of 
[Oxygon  ahsorlied  per  litre  of  crude  sewage  or  effluent, 
iml  they  should  be  given  for  [>criod>i  of  21  hours  and 
111  days  respective!}  to  facilitate  comparison  of  different 
lewages. — A.  S. 

Metham  ;  Physiological  effect  of ■.     ().  I'vhak.      Iiraun- 

kohle,  1914  [5],  72— 73.  J.  GasbeL,  1914,  57,  (124—625. 
The  bodies  of  persons  killed  in  firedamp  explosions  do 
jnot  show  signs  of  suffocation.     Experiments  made  with 

jus  from  a  nunc,  containing  I'll,,  112  •">  ;  CO.,  10;  0„ 
Iti;  and  N  ..  4-9%,  showed  that  methane  produces  a 
diuht  narcotic  etTect,  not  however  sulHcicnt  to  show 
marked  symptoms  unless  other  predisposing  conditions 
ire  present,  such  as  lack  of  oxvgcn  or  excess  ,>f  carbonic 
u  i.l  in  the  blood.— A.  T.  L. 

'Lead  and  zinc  smellers;  Working  and  health  conditions 
|     of in  Germany.     Metal]  und  Erz,  11114,  It,  1—9. 

JFrom  1879 — 1885  out  of  1200  nun  engaged  direct 1\  in 
zinc  smelting  there  were  427  casts  of  lead  colic,  with  a 
maximum  of  221  in  1881.  Daring  L896  1901  in  five 
large  works  employing  on  an  average  3780  workers  there 
were  83  cases  giving  a  yearly  average  of  2-2",,.  Sinco 
1900  official  statistics  have  been  collected  of  the  age  and 

1  illnesses  of  smelters.  Statistics  for  the  district  of  Oppeln 
show  that  from  1901 — 1912  the  working  age  has  steadily 

i  increased,  and  the  cases  of  lead  colic  and  lead  palsy 
combined  are  now  approximately  12",,  of  the  workmen 
engaged.     Disease  is  reduced  by  providing  larger  rooms, 

'good  lighting  and  ventilation,  abstraction  of  poisonous 
gases  ;  by  working  short  hours,  and  by  sobriety.  The  ill- 
nesses  which  are   particularly   noted   are   lead   colic   and 

i palsy,  nephritis,  stomach  and  intestinal  catarrh,  blood 
poorness,  rheumatism,  and  affections  of  the  respiratory 
irgans  and  of  the  eyes. — W.  F.  B. 

Larkspur  seed  ;    Inseclicidal  value  of  fluid  extract  of . 

J.  B.  Williams.     Amer.  J.  Pharm.,  1914.  86,  414— 410. 

The  insect  icidal  properties  of  larkspur  seeds  (Delphinium 
ajacis  L.)  are  due  to  the  oil  contained  therein,  and  only  to  a 
slight  extent  to  the  alkaloid.  Extracts  prepared  with 
solvents  which  remove  the  oil,  such  as  alcohol  or  light 
petroleum,  give  the  best  results. — F.  Shdn. 

Corrosive  action  of  electric  currents  on  gas  and  water  mains. 
Herrmann.     See  11a. 


Gas  lighting  and  hygiene.     Von  Gruber.     See  IIb. 
Exjdosibility  of  grain  dusts.     Brown.     Set  XIX.\. 

Patents. 

Water  softening  plant;    Carbonating  apparatus  for . 

Q.     W.     Bemrose,    Bolsover,    Derbyshire.     Eng.    Pat. 
12,413,  May  20,  1914. 

An  apparatus  for  carbonating  the  softened  water  in  the 
Archbutt-Deelev  process.  In  the  discharge  pipe  from 
the  upper  softening  tank  to  the  lower  storage  tank  is 
placed  a  perforated  disc  for  breaking  up  the  flow  of  water 
into  fine  streams.  A  pipe  conveying  combustion  gases 
from  a  coke  stove  enters  the  discharge  pipe  above  the 
perforated  disc  and  is  bent  downwards  to  pass  through 
the  centre  of  the  disc.  The  mouth  of  this  pipe  is  closed 
and  around  it  are  two  perforated  rings  of  different  diameters, 
one  above  the  other,  communicating  with  the  interior 
of  the  pipe.  The  fine  streams  of  water  falling  from  the 
perforated  disc  draw  the  combustion  gases  through 
perforated  rings.  The  water  collects  in  a  bucket  which 
closes  the  end  of  the  discharge  pipe,  and  there  solution 
of  the  gases  takes  place.  The  bucket  is  situated  inside 
the  storage  tank  and  the  water  overflows  from  it  into  the 
tank.-J.  H.  J. 


[Water.  |     Distilling  apparatus     EC 

.Staples.      Win. ant. in.     8om 

June  19,  I'M  t. 


i  and   J.    if. 

Bug.      l'at.      II, HOT, 


Watkb  enters  through  the  pipe,  I.  and  the  roae,  to, 
int..  the  ooolor,  2.  and  uses  up  i|„.  pipe,  t,  i,,  the  eoiiMtant 
level  diniiii.iT.  6.     it  then  pa  ...  I...  the  pipes,  7,  8,  to  the 


preheat, -r,  9,  any  gas  given  off  escaping  through  the 
pipe,  11.  The  baffles,  13,  14.  16,  prevent  the  water 
splashing  when  it  enters  the  still  proper,  L0.    The  vapour 

given  off  is  partly  condensed  by  contact  with  the  cover 
and  collects  in  the  gutter.  14a,  and  along  with  any 
uncondensed  vapour  passes  down  the  pi|>e.  I"',  to  the 
cooler.— W.  H.  C. 

Fill- nd  water  from  rivers;   Apparatus  for  obtaining . 

M.    H.    Adams,    Whitcfield,   Lanes.     Eng.   Pat.   24,284, 
Apr.  25,  1914. 

In  an  improved  screening  apparatus,  a  basin  is  made 
in  the  river  and  a  rotating  disc  or  wheel  placed  in  the 
semi  circular  entrance  to  the  basin  so  as  to  be  one-third 
immersed.  .Sheets  of  wire  gauze  are  fitted  between  the 
spokes  of  the  wheel.  As  the  wheel  rotates  the  portion  of 
the  gauze  above  the  water  is  cleaned  by  a  water-jet  or  other 
suitable  method,  the  material  which  is  removed  falling 
into  a  trough.  A  suction  pipe  conveys  the  filtered  water 
from  the  basin. — J.  H.  J. 

Seicage ;     Treatment    of .     J.    0.    Boving    and    Wet 

carbonising,  Ltd.,  London.  Eng.  Pat.  25,056,  Nov.  '■'•. 
1913. 
An  improvement  on  Eng.  Pat.  3247  of  1911  (this  J.,  1912, 
601);  the  heated  sewage  or  sludge,  before  being  pressed, 
is  passed  through  a  cooling  coil  to  cool  it  to  30  i 
then  into  tanks  where  it  is  allowed  to  settle  for  4 — 6  hrs., 
after  which  the  supernatant  liquid  is  run  off.  The  sludge 
thus  obtained  can  be  pressed  more  completely  and  quickly 
than  directly  after  heating. — J.  II.  J. 

Liquids  [seteage,  etc.] ;    Purification  of .     M.  Janvier 

et  lie..  Paris.  Eng.  Pat.  27,775,  Dee.  2,  1913.  Cndcr 
Int  Conv..  Feb.  3,  1913.  Addition  to  Eng.  Pat.  29,192 
of  1912  (this  J..  1913,  922). 
In  apparatus  of  the  kind  described  in  the  main  specifica- 
tion (loc.  cit.)  the  bacterial  filter  consists  of  a  number  of 
superposed  tanks  or  boxes  arranged  in  a  chamber  and 
tilled  with  filtering  material  :  the  bottom  of  each  tank 
is  perforated  and  is  turned  upwards  so  ai  to  form  one  side 
of  the  tank,  leaving  a  space  between  the  latter  and  the 
inner  wall  of  the  chamber.  The  spaces  are  arranged 
alternately  on  opposite  sides  so  that  a  current  of  air  may 
pass  upwards  and  from  side  to  side  of  the  chamlier  and 
over  the  surface  of  the  material  in  the  tanks.  A  tilting 
bucket  delivers  the  liquid  over  a  corrugated  and  perforated 
plate  situated  above  the  uppermost  tank. — W.  P.  S. 
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Clarifying    apparatus  for    liquids.     W.    Reid,    Hamilton, 
Lanarkshire.     Eng.  Pat.  29,184,  Dec.  18,  1913. 

The  clarifying  tank  is  divided  into  a  series  of  compart- 
ments of  inverted  triangular  section,  with  baffle-boarda 
suspended  along  the  centre  of  each  triangle.  The  liquid 
to  be  clarified  enters  from  a  channel  along  one  side  of  the 
tank,  flows  down  the  sloping  side  of  the  first  triangle, 
under  the  baffle-board,  and  up  the  other  sloping  side  into 
the  next  compartment.  The  suspended  solids  are 
removed  on  the  sloping  sides  of  the  triangles  and  settle 
in  the  apices.  Along  each  apex  is  a  worm  conveyor  for 
removing  the  solids  to  the  end  of  each  compartment  and 
up  an  inclined  plane,  and  so  out  of  the  tank. — J.  H.  J. 

Sewage  and  analogous  liquids  ;  Apparatus  for  the  purifica- 
tion   [aeration]    of .     W.    Jones    and    Jones    and 

Attwood,  Ltd.,  Amblecote,  Worcestershire.     Eng.  Pat. 
19,915  of  1914;   date  of  appl.,  Oct.  11,  1913. 

A  pipe,  reaching  nearly  to  the  bottom  of  a  tank  containing 
the  sewage,  extends  over  a  partition  to  the  bottom  of  a 
second  tank  ;  compressed  air  is  delivered  into  the  end  of 
the  pipe  in  the  first  tank,  thus  causing  a  mixture  of  liquid 
and  air  to  pass  over  into  the  second  tank  ;  the  lower  end 
of  the  pipe  in  this  tank  ends  in  a  peif orated  chamber  which 
distributes  the  air  into  the  liquid.  A  supplementary 
volume  of  air  is  introduced  into  the  descending  pipe  in  the 
second  tank. — W.  P.  S. 

Refuse  destructor  and  like  furnaces.  A.  B.  Scorer  and 
Meldrums,  Ltd.,  Manchester.  Eng.  Pat.  28,336, 
Dec.  9,  1913. 

In  a  furnace  having  a  doorway  the  full  width  of  the  grate, 
the  clinker  is  withdrawn  by  means  of  a  rake  mounted  in 
front  of  the  doorway  ;  the  furnace  is  also  fitted  with  a 
movable  back  plate  so  that  the  head  of  the  rake  may  be 
placed  behind  the  clinker. — W.  P.  S. 

Alcohol  from    garbage  ;     Process    of   manufacturing . 

J.  J.  Morgan,  Chicago,  111.     U.S.  Pat.  1,114,017,  Oct. 
20,  1914  ;    date  of  appl.,  Sept.  20,  1909. 

The  garbage  is  heated  with  a  dilute  acid  until  the 
carbohydrates  are  hydrolysed  to  dextrose ;  the  acid 
is  neutralised,  the  dextrose  fermented,  and  the  alcohol 
distilled.— C.  A.  M. 


advisability  of  autumn  instead  of  spring  sowing.  There 
appears  to  be  no  relationship  between  the  size  of  the 
seed  and  its  germinating  power.  Seeds  which  sink  in 
water  are  far  better  than  those  which  float,  only  a  very 
small  percentage  of  the  latter  germinating.  When  drying 
the  berries  should  be  thinly  scattered  in  a  well-ventilated 
room  to  avoid  mould  as  far  as  possible.  The  vitality  of 
the  brown  and  gray  seeds  is  the  same.  There  is  no 
great  advantage  in  immersing  the  seeds  in  concentrated 
sulphuric  acid  for  1 — 10  minutes.  Soaking  in  a  60% 
solution  of  commercial  hydrogen  peroxide  for  IS — 24  hrs. 
was  found  to  be  very  effective  in  increasing  the  germinating 
power.  Shaking  the  seeds  with  powdered  glass  or  rubbing 
with  emery  paper  has  a  good  effect,  which  is  not  nearly  so 
great,  however,  as  that  produced  by  treatment  with 
hydrogen  peroxide. — F.  Shdn. 


Rhamnus  Purshiana  [Cascara  sagrada];  its  history,  growth, 
methods  of  collection  and  bibliography.  C.  W.  Johnson 
and  E.  Hindman.     Amer.  J.  Pharm.,  1914,  86,  387 — 113. 

Rhamnus  Purshiana  (bearberry,  barberry,  Cascara  sagrada) 
was  discovered  on  one  of  the  tributaries  of  the  Columbia 
River  in  Montana  in  1805  or  1806.  It  is  found  in  com- 
mercial quantities  on  the  west  slope  of  the  Cascade  Mts. 
of  Southern  British  Columbia,  Washington,  Oregon,  and 
Northern  California,  at  altitudes  varying  from  sea-level 
to  1800 — 2000  feet.  It  grows  best  on  a  light  sandy 
soil  where  there  is  plenty  of  moisture,  reaching  a  height  of 
20 — 30  ft.  and  a  diameter  of  6 — 8  ins.  in  about  10  years. 
Trees  of  over  4  ins.  diameter  are  felled  and  the  bark  peeled 
during  the  months  of  April  to  September,  curing  being 
effected  by  a  few  days'  exposure  to  sunshine.  The  annual 
production  during  the  decade  ending  with  1912  averaged 
about  600  tons.     It  was  first  used  as  a  medicine  in  1872. 

— F.  Shdn. 


Oils  of  the  Coniferae.  III.  Leaf  and  twig  and  cone  oils  of 
Western  yellow  pine  (Pinus  ponderosa,  Laws.)  and  sugar 
pine  {P.  lambertiana,  Dough).  A.  W.  Schorger.  J.  Ind. 
Eng.  Chem.,  1914,  6,  893—895.  (See  also  this  J., 
1914,  1072.) 

The  'results  obtained   are   summarised  in  the  following 
table  : — 


Western  yellow  pine. 

Sugar  pine. 

Leaf  oil 
(10  samples). 

Leaf  and  twig  oil 
(4  samples). 

Cone  oil. 

Leaf  and  twig  oil 

(7  samples). 

Cone  oil. 

Yield,  % 

0040—0115 
0-8718— 0-8849 
1-4789—1-4832 
—15-73°  to  —19-59° 

0-85—2-36 

3-88—7-83 
2411—3510 

0084— 0126 

0-8755 — 0-8844 

1-4805—1-4838 

—15-94°  to —17-26° 

0-67—0-87 

5-89—8-10 

25-14—35-68 

0063 

0-8757 

1-4789 

—11-48° 

1-27 

7  20 

22-41 

trace 
6 

60 

12—13 

2-5 

4 

3—4 

0-045—0-120 
0-8676—0-8738 
1-4777—1-4795 
—11-07°  to— 1650° 

0-68—2-38 

2-22—5-91 
23-25—3204 

trace 

21 

51 
12 
1-5 

8 

1 

0-318 

Sp.  gr.  at  15°  C 

Eefract.  index  at  15°  C.    . . 
»d  at  20°  C 

Ester  value 

Ester  value  after  acetylation 
Percentage  composition  : — 

0-8692 

1-4771 

—23- 18° 

0-63 

3-75 
1704 

o 

75 
6 
2 
7 

trace 

22 

21 

39—40 

4—5 

Ester,  as  bornyl  acetate 
Free  alcohol  (/-borneol) 

1-5 
3-5 

1 

-A.  S. ' 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Belladonna   seed  ;     Germ  i nation   of .     A.    F.    Sievers. 

Amer.  J.  Pharm.,   1914,  86,  483—505. 

The  germination  of  belladonna  seeds  is  accelerated   by 
exposure    to    a    freezing     temperature     indicating    the 


Emodin-bearing    drugs    in    presence    of    phenolphthaUin  ; 

Detection  of .     L.  E.  Warren.     Amer.  J.  Pharm., 

1914,  86,  444 — 449. 
Phenolphthalein  in  medicines  interferes  with  the  test 
for  emodin-bearing  drugs  (reddish  coloration  when  the 
washed  benzene  extract  is  treated  with  dilute  ammonia). 
It  can  be  removed  by  extracting  the  evaporated  material 
with  ether  or  acetone,  removing  the  solvent,  dissolving 
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the  residue  in  dilute  oaustio  soda  tad  adding  iodine 
solution,  Followed  by  hydrochloric  aoid,  which  precipitates 
tetraiodophenolphthalein.  After  cooling  for  an  hour 
below  16  C.  the  tetraiodophenolphthalein  is  Filtered  off, 
excess  of  iodine  in  the  Filtrate  removed  bj  sodium  Bulphite, 
ill.-  solution  extracted  with  ohloroform  and  the  ohloroform 
SXtraol  treated  with  caustic  soda.  The  fluid  extracts  of 
oeaoare,  rhubarb  and  senna,  but  not  aloes,  give 
oharacteristio  colorations.  Chrysophanio  acid  may  be 
detected  in  presence  of  phenolphthalein  by  Bailey's 
nut  hod  (this  J.,  1914,  500).— T.  ('. 

fueolgptus  oils  :  Determination  of  the  cineol content  of . 

H.  G.  A.  Harding.    Analyst,  1014,  39,  475—470. 

Tti k  resorcinol  method  (see  this  .(..  1908,  90)  is  unreliable 
when  applied  dirccth  to  eucalyptus  oil ;  more  satisfactory 
results  arc  obtained  when  the  portion  of  the  oil  distilling 
between   170°  and    190  C.   is  used,   but   even  then   the 

results  arc  too  high  when  the  cineol  content  exceeds 
■"><>",,.  In  such  cases  the  cineol  content  should  be  reduced 
to  about  40%  by  the  addition  of  the  fraction  of  oil  of 
turpentine  distilling  between  168°  and  180  C. ;  the  use 
of  ordinary  oil  of  turpentine  tends  to  introduce  serious 
errors.  The  following  procedure  is  recommended  : — 
100  c.c.  of  the  oil  are  distilled,  the  portion  distilling 
between  170  and  190  C.  being  collected  separately  and 
diluted  to  ltio  c.c.  with  the  fraction  of  oil  of  turpentine, 
li.  pt.  156  to  160°  C.  A  preliminary  determination  of  the 
cineol  in  this  solution  will  show  whether  further  dilution 
is  required.  Having  noted  the  temperature,  from  6  to 
10  c.e.  of  the  solution  are  shaken  with  warm  55% 
resorcinol  solution  in  a  100  c.c.  flask  having  a  graduated 
neck  :  after  5  minutes'  shaking,  more  resorcinol  solution 
is  added  so  as  to  bring  the  oil  into  the  graduated  neck, 
the  mixture  is  cooled,  and  the  volume  is  read. — W.  P.  S. 


Camphor  and  certain  essential  oils;   Rapid   method  for  the 

determination  of when  in  solution  in  alcohol.  W.  B.  D. 

Penniman  and  YV.  YV.   Randall.     J.   Ind.  Eng.  C'hcm., 
1914,  6,  926—928. 

Fob  solutions  containing  7 — 15%  of  camphor  or  essential 
oil.  5  c.c.  are  placed  in  a  Babeock  milk  bottle,  which  is 
then  filled  nearly  to  the  neck  with  calcium  chloride  solution 
of  sp.  gr.  1-37.  After  shaking,  1  c.c.  of  gasoline  (b.  pt. 
40°— 60°  C.)  is  added,  the  mixture  shaken,  and  made  up 
with  calcium  chloride  solution  to  near  the  top  of  the 
graduated  part  of  the  neck  of  the  bottle.  The  bottle  is 
then  stoppered,  shaken  violently  and  whirled  in  a  centri- 
fuge at  high  speed  for  5  mins.  If  the  aqueous  solution  is 
etill  cloudy,  the  bottle  is  again  shaken  and  whirled.  The 
volume  of  the  gasoline  solution,  read  off  between  the  lowest 
point  of  the  lower  and  the  extreme  edge  of  the  upper 
meniscus,  is  equal  to  the  sum  of  the  volumes  of  the  gasoline 
and  the  dissolved  camphor  or  oil.  For  solutions  containing 
less  than  7%  of  camphor  or  oil,  10  c.c.  are  used  and  a 
quantity  of  gasoline  not  more  than  twice  the  volume  of 
the  camphor  or  oil  present.  Satisfactory  results  have 
been  obtained  by  this  method  with  spirit  of  camphor,  and 
alcoholic  extracts  prepared  from  peppermint,  lemon,  sweet 
orange,  anise  and  nutmeg  oils. — A.  S. 

Extractions  by  means  of  immiscible  solvents  ;    Study  of  the 

methods  for from  the  point  of  view  of  the  distribution 

coefficients.     II.     J.    YV.    Marden    and    V.    Elliott.     J. 
Ind.  Eng.  Chem.,  1914.  6,  92S— 934. 

Further  experiments  on  the  lines  described  previously 
(this  J.,  1914.  501)  have  shown  that  for  extracting  aconitine 
and  codeine  from  aqueous  solution  chloroform  is  preferable 
to  ether  ;  that  chloroform  is  preferable  to  mixtures  of 
chloroform  and  ether  for  extracting  strychnine ;  and 
that  ether  is  a  satisfactory  solvent  for  extracting 
cocaine.  In  the  known  methods  for  the  extraction  of 
morphine,  it  is  necessary  to  shake  with  the  solvent  many- 
times  in  succession  to  obtain  accurate  results,  but  by 
means  of  the  distribution  coefficient  it  is  possible  to  calculate 
the  total  quantity  present  in  the  aqueous  solution  from  the 
amount  removed  in  the  first  extraction.     If  d  be  the  distri- 


butlon  ooeffioient,  a  the  volume  ol  aqueous  solution,  and 

I     the    volume    of    immiscible    solvent,    the   fraction  (*') 

ol  material  lift  in  1 1  ,  om  extraction  Is 

d  W  be  tin   weight  of  substance  removed  in 

this  extraction,  the  total  quantity   pn  iual  to 

Vj 
j x.    This    method    gave    satisfactor]    results    when 

-V 

applied  to  the  determination  of  morphine,  ai  i  tanilidc,  and 

saccharin  In  extraction  with  a  mixture  of  chloroform  and 
amy]  alcohol  (3  :  I),  chloroform,  anil  amy!  acetate  respec- 
tively. 

I    •  i  K  rinieiits  with  lemon  oil  and  alcohol  showed  r  li.tt  in 
the  preparation  ■•(  " terpeneless "  lemon  extract  a  larger 
proportion  of  citral  would  be  extracted  bj  using 
placo  of  45%  alcohol. — A.  S.        * 

Radium   in   therapeutics ;    Local  application  of .    J. 

.lolv.    Soient.  Proo.  Boy.  Dublin  Soo.,  1914,  14.  290- 
296. 

To    secure    better    "illumination,"    small    quantil I 

radium  or  the  purified  emanation  are  sealed  in  glass 
Capillaries  and  several  of  these  arc  applied  to  I  lie  i  -,  ,t  -,  .| 
region  or  inserted  by  means  of  needles.  Thus  instead  of  a 
tube  containing  200  millicuries  of  emanation.  20 
each  containing  10  millicuries  could  be  used  without  any 
lead  screens. — F.  Shdn. 

,    Determination  of .    .1.  W.  Marden 

and  0.  E.  (ushman.  Amor.  J.  Pharm.,  1914.  86, 
511—516. 
A  quantity  of  the  tablets  corresponding  to  0-2 — 10  grm. 
of  calomel  is  triturated  with  30  c.c.  of  water,  acidified 
with  nitric  acid  and  sodium  peroxide  added  in  small  por- 
tions till  gray  metallic  mercury  separate-.,  when  about  1  grm 
more  of  the  peroxide  is  added.  After  heating  for  a  few 
minutes  the  mercury  is  filtered  off  and  washed.  The 
filtrate  and  washings  are  made  strongly  acid  with  nitric 
acid,  excess  of  -V  10  silver  nitrate  added,  the  whole  shaken 
well,  and  the  excess  of  silver  titrated  with  potassium 
thiocyanate  solution. — F.  Shdn. 

Ash  content  of  drugs;   Proposed  limitation   of fetr  the 

I  States  Pharmacopeia  IX.  11  I.  Wilbert.  Amer. 
,1.  Pharm..  1914.  86,  456-460. 
The  proposed  limitations  for  the  percentage  of  ash  in  a  large 
number  of  drugs  for  the  U.S.P.  IX.  are  tabulated,  with 
the  corresponding  ash  limits  in  the  German,  Austrian.  Swiss, 
and  Dutch  Pharmacopoeias,  together  with  the  variations 
in  the  ash  reported  in  recent  literature. — T.  C. 

Patents. 

Chlor-methylomegabram-propyl    carbinol    and    pre, 

■producing  same.  A.  B.  Davis,  Assignor  to  Eh  Lilly 
and  Co..  Indianapolis.  U.S.  Pat.  1,114,734,  Oct.  27, 
1914.  Date  of  appl.,  July  14,  1913. 
A  chi  oKOMETHVL-w-EBOMOPKorYLCABBiNOL  of  the  formula, 
OH  'H  .  C  H  ( i  >H).CH  .1  TI ..( 1 1  .Br,  is  obtained  by  condensing 
bromo-ethvl  magnesium  bromide,  Br.C'H:.CH..MgBr,  with 
epichlorhv'drin.  For  example,  one  mol.  of  magnesium 
is  dissolved  in  an  absolute  ethereal  solution  of  ethylene 
bromide  one  mol.  of  epichlorhydrin  is  added,  and  the 
carbinol  is  liberated  by  treatment  with  a  suitable  acid. 

— T.  r .  B. 

Ketone  and  process  of  producing  same.  A.  B.  Davis  Assignor 
to  Eli  Lilly  and  Co..  Indianapolis.  U.S.  Pat.  1.114. ,  Jo, 
Oct.  27,  1914.  Date  of  appl.,  July  14,  1913. 
The  carbinol  described  in  U.S.  Pat.  1,114,734  (see 
preceding  abstract)  is  oxidised,  e.g..  by  means  of 
potassium  bichromate  and  sulphuric  acid,  to  produce 
the    ketone,    ClCH..CO.CHJ.CHrCHtBr.-T  F  B. 
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Acetylsalicylic  acid  ;    Process  for  preparing  halogen-alkyl 

esters   of .     R.    Wolffenstein.     Ger.    Pat.    276.S09, 

Dec.  20.  1911.     Addition  to  Ger.  Pat,  245,533  (this  J., 
1912,  661). 

Polyhalogen-alkyl  esters  of  salicylic  acid  are  treated 
with  acetylating  agents ;  for  example,  the  trichloro-tertiary 
butyl  ester  of  salicylic  acid  is  heated  with  acetic  anhydride 
and  anhydrous  sodium  acetate  at  160° — 180°  C,  and  the 
product  is  treated  with  water  and  sodium  carbonate  solu- 
tion and  finally  extracted  with  ether,  which  dissolves 
the  ester.  (See  also  Ger.  Pat,  246,383  and  Eng.  Pats. 
27,562  of  1911  and  5S11  of  1913;  this  J.,  1912,  661  ;  1913, 
1169).—  T.  F.  B. 

Acidylsalicylic  acids  ;    Process  for  preparing  halogen-alki/l 

esters  0f .     R.   Wolffenstein.      Ger.    Pat,    276,810, 

March  22,  1912.     Addition  to  Ger.  Pat,  245,533. 

Polyhalogen-alkyl  esters  of  salicylic  acid  are  treated 

with  acidylating  agents  other  than  those  which  introduce 

the  acetyl  group.— T.  F.  B. 

Organic  selenium  compounds;  Process  for  preparing . 

J.  D.  Riedel  A.-G.  Ger.  Pat,  276,976,  Nov.  2,  1912. 
Organic  compounds  containing  selenium  are  obtained  by 
treating  unsaturated  fatty  acids  with  selenium-halogen 
compounds.  For  example,  a  mixture  of  28  parts  of  oleic 
acid  and  5-6  parts  of  selenium  tetrachloride  is  heated, 
and  when  the  reaction  is  finished  the  product  is  extracted 
with  ether  and  the  extract  distilled  ;  a  thick,  reddish- 
brown  oil  is  obtained. — T.  F.  B. 

Oleum    eadinum  ;    Preparation    of    light-coloured,    nearly 

odourless,  non-irritant  products  from .     I.  Bugarszky, 

L.  T6rok,  and  Dr.  Kereszty,  Dr.  Wolf  es  tsa  Vegyeszeti 
Gyar  R.  T.     Ger.  Pat.  277,061,  Dec.  12,  1912. 

Oleum  eadinum  is  fractionated  in  a  vacuum  of  about 
20  mm.,  to  obtain  the  fraction  (about  one-third  of  the  oil) 
of  b.  pt.  220° — 300°  C.  ;  this  fraction  contains  the  whole 
of  the  constituents  of  medicinal  value,  and  is  a  yellow, 
highly  viscous  oil  with  a  pleasant,  non-penetrating  odour, 
which  does  not  possess  irritant  properties  (compare 
Ger.  Pat.  236,446  of  1910  ;  this  J.,  1911,  1088).— T.  F.  B. 

Double  salts  of  gold  hydrocyanic  acids  and  2>rocess  of  making 
same.  G.  Spiess  and  A.  Feldt,  Frankfort,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.  U.S.  Pat,  1,115,608,  Nov.  3,  1914. 
Date  of  appl.,  Jan.  16,  1914. 

See  Eng.  Pat.  1837  of  1914 ;  this  J.,  1914,  767.— T.  F.  B. 

Dicanlharidylethylenediamin-mono-aurocyanide  and  process 
of  making  same.  G.  Spiess  and  A.  Feldt,  Frankfort. 
Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
1,115,609,  Nov.  3,  1914.     Date  of  appl.,"jan.  16,  1914. 

See  Ger.  Pat.  269,661  of  1912  ;  this  J.,  1914,  375.— T.  F.  B. 

Salts  of  the  aurothiosulphuric  arid  and  process  of  making 
same.  G.  Spiess  and  A.  Feldt,  Frankfort,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.  U.S.  Pat,  1,115,610,  Nov.  3,  1914. 
Date  of  appl.,  Jan.  16,  1914. 

See  Eng.  Pat.  1869  of  1914  ;  this  J.,  1914,  806.— T.  F.  B. 

Metal  colloids  ;  Production  of— — .  H.  Crookes  and  L. 
Stroud,  London.  U.S.  Pat,  1,116,247,  Nov.  3,  1914. 
Date  of  appl.,  Dec.  8,  1913. 

See  Eng.  Pat.  28,776  of  1912  ;  this  J.,  1914,  86.— T.  F.  B. 


XXII.— EXPLOSIVES;  MATCHES. 

Explosives  ;  Thirty-eighth  Annual  Report  of  H.M.  Inspectors 
of for   1913.     [Cd.    7650.] 

In  1913  there  were  33  factories  and  85  magazines  under 
continuing  certificate,  and  103  factories  and  363  magazine 


under  licence  ;  222  visits  were  paid  to  factories  and  419 
to  magazines.  Packing  and  conveyance  :  There  has  been 
no  alteration  in  the  regulations,  apart  from  a  circular  of 
Oct.  20  concerning  "  Explosive  Corks "  (alarm  cork 
cartridges).  Importation  :  The  number  of  licences  granted 
was  178,  as  compared  with  159  in  1912  and  160  in  1911. 
The  importations  were  : — 


1912. 

1913. 

Nitroglycerin  explosives    

Non-nitroglycerin  explosives    . . . 

. . .     lb. 

605,281 

57,321 

147,610 

876,020 

1,576,081 

51 

149,201 

814,882 

Imported  and  transhipped  to  other  countries: — 1913:  1.107,927  lb. 
nitroglycerine  explosives,  and  20,910  lb.  detonators. 

Chemical  Advisers''  Report  :  345  samples  were  passed  by 
Messrs.  Dupre  out  of  506  examined  ;  86  were  rejected  for 
wrong  composition,  19  for  failure  to  pass  heat  test,  and 
17  for  exudation;  8  were  examined  in  connection  with 
supposed  outrages.  Accidents  :  There  were  498  accidents 
in  1913  (456  in  1912)  :— 


Totals 

Deaths. 

Injured 
persons. 

Accidents  not 

causing  death 

or  injury. 

86 

0 

3 

403 

13 

4 

1 

48 

50 

7 

1 

427 

46 
1 

Use  and  miscellaneous 

1 
2 

498 

86 

485 

50 

The  number  of  deaths  is  above  the  average,  55- 1,  for  the 
last  ten  years. — O.  E.  M. 

Sixth  report  of  the  Explosions  in  Mines  Committee.  See  IIa. 

E.tplosibility    of   grain    dusts.     Brown.     See    XIXa. 

Explosives  in  the  United  States  ;  Production  of -in  1913. 

U.S.   Bureau   of  Mines.     Oil,   Paint,  and   Drug  Rep., 
Nov.  16,  1914.     [T.R.] 

The  total  production  of  explosives  in  the  United  States 
during  1913,  according  to  the  figures  received  from  manu- 
facturers, was  463,514,881  pounds  (231,757  short  tons),  as 
compared  with  489,393,131  pounds  (244,696  short  tons)  for 
1912.  This  production  is  segregated  as  follows  : — Black 
powder,  194,146,747  pounds;  "high"  explosives  other 
than  permissible  explosives,  241,682,364  pounds,  and  per- 
missible explosives,  27,685,770  pounds.  These  figures 
represent  a  decrease  of  36,146,622  pounds  of  black  powder, 
and  an  increase  of  7,212,872  pounds  of  high  explosives  and 
3,055,500  pounds  of  permissible  explosives.  In  1902 
11.300  pounds  of  permissible  explosives  were  used  in  coal 
mining,  whereas  in  1913  the  quantity  so  used  was  21, 804, 2S5 
pounds.  The  total  amount  of  explosives  used  for  the  pro- 
duction of  coal  in  1913  was  209,352,938  pounds.  The  use 
of  permissible  explosives  in  coal  mining  has  had  gratifying 
results,  and  few,  if  any,  serious  accidents  can  be  attributed 
directly  to  their  use. 


XXni.— ANALYTICAL  PROCESSES. 

Potassium  ;     Volumetric  determination  of  small  quantities 

of .     L.  Zaleski.     Landw.  Versuchsstat.,  1913,  83, 

221.     Chem.-  Techn.  Rep.,  1914,  38,  357. 

The  potassium  is  precipitated  as  cobalt-potassium  nitrite 
as  recommended  by  de  Konincks.  The  reagent  is  made  by 
dissolving  25  grms.  of  cobaltous  nitrate  in  500  c.c.  of  water 
with  12-5  c.c.  of  nitric  acid,  mixing  the  solution  with  an 
equal  volume  of  30%  sodium  nitrite  solution,  and  filtering. 
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I  In-  reagent  is  added,  drop  by  drop,  t"  the  potassium 
solution,  a  considerable  excess  b* ling  used,  and  the  solution 
allowed  i.i  stand  dn'  1-  -I  Ins.  before  filtering,  Dm 
potassium  factor  is  determined  by  a  parallel  experiment. 
The  method  is  no)  suitable  for  the  analysis  of  mannree 
IHtnttining  very  small  quantitii  i  oi  potassium.     A.  T.  I.. 

Mereuru ;       Volumetric     determination     of .     .1.     K. 

Cbnnell.    Eng.  andMining.l..  im.  :il.  11114,787—789. 

A  rapid  and  accurate  method  fur  the  determination  of 
mercury  is  based  on  the  precipitation  of  miTciirli'  oxide 
by  excess  of  sodium  hydroxide,  re  solution  of  the  pro- 
aipitate  in  a  measured  exoesa  of  standard  potassium 
oymnide  solution,  and  titration  of  the  excess  of  the  latter 
with  a  standard  silver  nitrate  solution.  Potassium  iodide, 
added  to  the  solution  serves  a-s  indicator,  and  the  end 
point  is  marked  by  the  appearance  of  a  yellowish  turbidity 
due  to  silver  iodide.  The  following  reactions  are  in- 
volved : — 

HgO+4KCN  |  11."     K.il-jc  Xi,    i'Koii  : 
KjBgfCNJ.-fAgNO,     Hg(CN).     KA-(t'N).     KNO,- 

In  the  case  of  samples  containing  merouroua  oxide,  the 
mercury  ean  usually  be  completely  dissolved  by  a  pre- 
liminary treatment  with  saturated  bromine  water.  The, 
ss  of  bromine  must  be  complet"  ly  removed  by  boiling 
before  adding  the  sodium  hydroxide.  I  >tlier  motals  which 
reaet  with  cyanide,  such  as  copper,  nickel,  or  zinc,  ean  be 
readily  eliminated  by  utilising  the  insolubility  of  mercury 
sulphide  in  moderately  concentrated  nitric  acid.  The 
presence  of  iron  obscures  the  end  point  in  the  titration 
with  silver  nitrate  ;  it  is  removed  by  transforming  into 
the  ferric  state  by  adding  nitric  acid  to  the  solution  and 
boiling  before  neutralising  with  sodium  hydroxide.  On 
adding  tho  cyanide,  ferric  hydroxide  is  precipitated  and 
removed  by  filtration.  To  obtain  accurate  results  a  large 
excess  of  potassium  cyanide  must  be  avoided,  but  a 
moderate  excess  of  alkali  does  not  atfect  the  results,  and 
the  loss  of  mercury  salt  on  boiling  the  solution  for  30 
seconds  is  negligible. — J.  N.  P. 


Radium  ;       Quantitative       determination       of  H. 

Schlundt,     Met.  and  Chern.  Eng.,  1914,  12,  709—710. 

Is  the  emanation  method,  which  consists  in  introducing 
the  emanation  from  the  ore  into  a  standardised  air-tight 
electroscope  or  an  ionisation  vessel  connected  with  an 
elcctrometir.  the  solution  method  (fusion  with  mixed 
alkali  carbonates,  followed  by  solution  and  boiling)  of 
obtaining  the  emanation  from  rocks,  etc,  that  do  not 
dissolve  in  acids  upon  heating  gives  only  70 — 80%  of  the 
value  obtained  by  the  fusion  method.  This  consists  in 
fusion  with  a  suitable  flux  such  as  mixed  carbonates  of 
sodium  and  potassium,  in  a  closed,  electrically  heated 
furnace,  the  liberated  emanation  being  freed  from  carbon 
dioxide  and  collected.  Fusion  with  mixed  carbonates 
appears  better  than  with  potassium  bisulphate  except 
with  carnotite.  Borax  as  flux  gives  low  values.  Emana- 
tion is  completely  separated  from  uranite  by  solution  in 
nitric  acid  and  by  fusion  with  ordinary  fluxes. — \Y.  F.  B. 


Chlorides   in    albuminous   liquids  ;    Simple   and   accurate 

method  for  the  determination  of .     (_'.  Gazzetti.  Arch. 

di  Fisiol.,  11,  81—88.     Kolloid-Zeits.,  1914,  14,  58. 

A  small  measured  quantity  of  the  liquid  is  diluted  with 
water  in  a  100  c.c.  flask,  treated  with  3  c.c.  of  a  30°o  solu- 
tion of  ferric  alum,  the  precipitated  iron  albuminate 
dissolved  by  addition  of  concentrated  nitric  acid,  drop  by 
drop,  and  a  measured  excess  of  X  60  silver  nitrate  added 
to  the  clear  liquid  :  the  colloidal  matter  present  prevents 
the  formation  of  a  precipitate  of  silver  chloride.  The 
mixture  is  dUutcd  to  about  97  c.c.  with  water  and  then 
made  up  to  exactly  100  c.c.  by  addition  of  concentrated 
nitric  acid.  This  causes  the  flocculation  of  the  albumin 
and  the  precipitation  of  sdver  chloride.  The  whole  is 
filtered  and  in  50  c.c.  of  the  filtrate  the  excess  of  sdver  is 
determined  by  titration  with  .V  50  potassium  thiocyanate. 

— A.  S. 


Solubility  determination  oi  h,gh  temptratwrtt       Method  .,/ 

~ — •      '"  '     ""d     W.    Chlopin.     / 

Chem.,  1014,  86,  154     L62, 

Svni(M,.,v  ia  effected  at  the  boiling  temperature  of  the 
solution,  and  tins  is  mode  to  varj  it 
BJ    altering  the   workin 
which  is  immersed  in  an  oil   bath  at    B      10   i 
the  temperature  adopted,  is  fitted  with  one   tube 
carrying  a  thermometer  and  anothi  i  passing  ii 
ing  bottle  whioh  depends  into  thi  tubes 

are  furnished  with  rubber  connections  and 
and  these  are  adjusted  t..  admit  air  at  Mi.  h  a  rate  thi 

'''sii"l  reduoti f  pressure  is  maintained  by  means  of  ■ 

tiltii  pump;    constancy  of  pressure  is  preferably    ■ 
by  a  mercury   pressure   regulator.     when   saturation   is 
complete  (in  about  an  hour),  a  sample    of  the    solution    ,, 
drawn  through  a  filter-tube  into  the  Wl  ttle  for 

analysis. — F.  Sodn. 

Comjxirison     nf    Engler'i    and      Barbey't  tcrs. 

Baheux.     8ei   II  v. 

Detection  of  rosin  oil  in  m  8a   II  \. 

Determination  of  paraffin  imx  in   mineral  oils.     Sohwarz 
and  von  Huber.     8tt   1 1  \ . 

Determination  of  asphaltic  material  in   pet  ,   th. 

so-called  excite  method.     Qurwitocb,     >■■   II  \ 

Some    rapid    methods  for   glass   analysis.     Sullivan    and 
Taylor.     Set    VII! 

Laboratory  apparatus  for  leaching  experimt  nts.      Baldenton 

and  Alsop.     See  XV. 

Determination   of  intolubles    in    thi    analysis    of  tannin 
extracts.     Alsop.     x,     \\  . 

Colour  valuation  of  tanning  materials.     Kerr.     Bee  XV. 

Standard  forms  for  reporting  analyses.     Alsop.     Set    XV. 

Preparing  neutral  ammonium  rilrate  solution.     McCandless 
See  XVI. 

Use  of  the  rrfraelometer  for  the  analysis  of  sugar  farlon/ 
products,  and  the.  direct  determination  of  the  Hrix  (dn/ 
substance)  of  beet  juiee.     [Com;  en  the  original 

and  improved  types  of  rcf Tactometer.]     Pellet.      >■      WII. 

Determination  of  sucrose  and  lactose  in  condensed  milk 
by  means  of  acid  mercuric  nitrate.  Bevis  and  Payne. 
See  XIXa. 

Rapid    determination    of  phosphoric    acid    in    dough,    etc. 
Sobel.      N.  ■    X  I  \ 

Determination  of  Prussian  blue  in  tea.   Knight     Set   XIXa. 

Biochemical    oxygen    demand   of  sewages.     Ledercr.     See 
XIX  B. 

Detection   of  emodin-bearing  drugs   in   presence   of  phenol- 
phthalein.     Warren.     See  XX. 

Determination    of  the    cineol    content    of   eucalyptus    oils. 
Harding.     See  XX. 

Rapid  determination  of  camphor  and  certain  essential 
oils  when  in  solution  in  alcohol.  Penniman  and  Randall. 
See  XX. 

/   of  methods  for   extractions  by   means  of  immiscible 
solvents  from  the  jxtinl  of  view  of  the  distribution  coeffie 
Marden  and  Elliott.     See  XX. 

Determination  of  calomel  in  tablets.     Marden  and  Cushman. 
-       XX. 

Patent. 

Calorimeter.  S.  W.  Parr,  Urbana,  111.  U.S.  Pat. 
1,115,238,  Oct.  27,  1914  ;   date  of  appl.,  June  24,  1912. 

The  body  of  a  bomb-calorimeter  has  a  flat  bearing  rim 
with   a  square  corner  at  its  inner  edge,  and  the  cover 
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has  a  flange  which  bears  on  a  gasket  placed  on  this  rim. 
The  cover  itself  makes  a  sliding  fit  in  the  top  of  the  bomb, 
so  as  to  protect  the  packing  from  the  hot  gases,  and  is  held 
down  on  the  bomb  by  a  flanged  collar  screwed  down 
on  the  body  of  the  calorimeter.  The  crucible  is  supported 
by  one  of"  two  parallel  conductors  suspended  from  the 
cover.  The  ignition  wire  is  held  in  clips  which  can  slide 
alon«  the  parallel  conductors  to  bring  the  wire  into  a 
suitable  position. — A.  T.  L. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Adsorption.     D.    Schmidt-Walter.     Kolloid-Zeits.,     1914, 
14,  242—252. 

Davis  (this  J.,  1907,  1217)  found  that  when  solutions  of 
iodine  were  treated  with  charcoal  the  greater  part  of  the 
iodine  was  removed  almost  instantaneously  but  that  a 
further  slow  absorption  continued  for  a  long  time, 
and  he  considered  that  the  initial  rapid  adsorption 
was  followed  bv  slow  formation  of  a  solid  solution. 
The  author  brings  forward  evidence  in  favour  ot 
the  view  that  the  apparent  slow  absorption  is  _  due 
to  chemical  reactions  by  which  iodine  is  removed  ironi 
solution.  With  benzene,  toluene,  and  chloroform  as 
solvents  equilibrium  could  be  attained  in  a  very  short  time. 
In  other  cases,  also,  of  slow  adsorption,  experimental 
evidence  is  opposed  to  the  view  that  solid  solutions  are 
formed  The  adsorption  of  acetic  acid  from  5%  aqueous, 
benzene  and  toluene  solutions  and  of  iodine  from  solutions 
in  various  solvents  can  be  satisfactorily  represented  by 
Schmidt's  formula : — 


/a — x 

I    v 


>■ 


A(S— x) 
:Kxe      S 


in  which  o  is  the  quantity  of  substance  present  at  first,  x 
is  the  quantity  adsorbed,  v  is  the  volume  of  the  solution,  S 
is  the  saturation  value  (maximum  quantity  which  can  be 
adsorbed),  and  K  and  A  are  constants.  It  is  shown, 
however,  that  the  solvent  plays  an  important  part  in 
adsorption,  and  hence  Schmidt's  theory,  in  which  the 
solvent  is  neglected,  cannot  be  accepted.  Acetic  acid  in 
benzene  and  toluene  show  a  strong  negative  adsorption. 


Trade  Report. 

Chemicals  in  Algiers. 
Information  has  been  received  from  Algiers  to  the 
effect  that  there  is  a  great  opening  there  for  chemicals. 
A  league  has  been  formed  which  is  pledged  to  give 
England  every  preference,  but  unless  our  manufac- 
turers will  conform  to  the  weights,  measures,  and  terms 
introduced  by  the  Germans  and  in  customary  use,  it  will 
be  very  difficult  to  secure  a  trade  even  although  the 
demand  is  urgent.  The  Board  of  Trade  and  Chambers  of 
Commerce  have  details  from  the  Consul-General  as  to 
what  is  wanted,  but  in  order  to  do  business  a  personal 
visit  is  necessary.  Enquiries  should  be  addressed,  in  the 
first  instance,  to  Dr.  T.  Slater  Price,  Municipal  Technical 
School,  Birmingham. 

German    chemical    industry    und    the    war.     O.    N.    Witt. 

Chem.-Zeit.,  Oct.  8  and  13,   1914.     Pharm.  J.,  1914, 

93,  757—758. 
German  works  are  now  only  being  carried  on  for  four 
davs  a  week,  and  are  suffering  greatly  from  lack  of  labour, 
especially  skilled  labour.  Many  industries  are  showing 
greatly  reduced  profits,  and  some  are  working  at  a  loss. 
The  cessation  of  supplies  of  raw  materials  is  one  of  the 
most  important  factors  in  the  situation,  but  it  is  hoped 
that  efficient  substitutes  will  be  found.  For  example, 
in  the  manufacture  of  sulphuric  acid,  the  Spanish  and 
Portuguese  pvrites  will  be  replaced  by  Norwegian  pyrites, 
and  should  this  fail,  Italian  sulphur  could  be  used.  The 
loss  of  Chilean   nitrate  is  very  serious,  but  ammonium 


salts  will  take  their  place  in  agriculture  :  sufficient 
quantities  of  ammonia  to  supplement  the  home  pro- 
duction should  be  obtainable  from  Norway  and  Switzerland. 
The  output  of  hydrochloric  acid,  which  depends  on  the 
dye  industry,  will  fall  off,  and  this  will  affect  the  glass 
industry,  which  uses  the  sulphates  so  produced  :  it  is 
quite  possible,  however,  to  use  soda  instead  of  sulphate 
in  glass  manufacture.  The  German  salt  deposits  will  be 
sufficient  to  supply  the  alkali  and  the  electrolytic  chlorine 
industries  with  raw  material.  Compounds  of  mercury, 
copper,  and  nickel  are  becoming  scarce,  but  supplies  of 
copper  and  nickel  are  expected  from  Norway,  whilst  the 
low-grade  nickel  ores  may  be  able  to  supplement  these. 
Chromium  compounds  are  also  scarce,  owing  to  the 
shutting  off  of  the  supplies  of  chrome  ironstone  from  the 
Caucasus. 

In  the  earthenware  industry  Dalmatian  bauxite  or 
German  kaolin  will  take  the  place  of  French  bauxite, 
but  somewhat  modified  processes  will  be  required.  The 
increased  demand  for  iodine  compounds,  for  use  as  anti- 
septics, is  expected  to  be  supplied  by  Norway.  The 
phosphates  and  phosphatic  manures,  previously  imported, 
will  probably  be  replaced  by  German  phosphatic  minerals  ; 
the  supply  of  Thomas  slag  will  probably  increase. 

As  regards  organic  products,  it  is  anticipated  that  the 
supply  will  be  sufficient  to  meet  the  reduced  demands. 
The  production  of  alcohol  from  potatoes  and  cereal  grains 
must  be  limited  on  national  grounds,  but  molasses  and 
other  by-products  containing  sugar  or  starch  are  available 
for  the  purpose.  A  decreased  production  of  acetic  acid 
is  probable,  owing  to  the  stoppage  of  the  supply  of  raw 
materials  from  America  :  the  demand  for  acetic  acid  will 
probabhT  be  greater,  and  it  is  suggested  that  a  suitable 
process  will  be  found  by  which  it  can  be  produced  from 
acetaldehyde  obtained  from  acetylene.  The  peat  and 
lignite  distillation  industries  should  do  well,  owing  to  the 
increased  demand  for  benzine,  fighting  oils,  lubricants, 
and  paraffin.  Little  apprehension  is  felt  as  to  the  supply 
of  benzol,  but  toluol  and  xylol  will  become  scarce,  since 
they  cannot  be  obtained  in  quantity  in  by-product  coke 
ovens.  On  the  other  hand,  the  production  of  phenol  from 
coke  ovens  has  increased  considerably,  and  the  supply  of 
naphthalene  and  anthracene  should  be  sufficient,  owing 
to  tihe  diminished  activity  in  the  dyestuff  factories.  The 
dyestuff  and  textile  industries  will  suffer,  the  former 
from  lack  of  outlets  and  the  latter  from  the  cessation  of 
imports  of  Egyptian  cotton  and  Australian  wool.  The 
shortage  of  naturally  occurring  essential  oils  and  camphor 
will  in  most  cases  be  met  by  the  increased  production  of 
synthetic  products  or  substitutes.  The  industries  con- 
nected with  fats,  oils,  soap,  and  candles  are  also  affected 
by  the  war,  owing  to  the  increased  demand  for  glycerin, 
but  it  is  expected  that  this  will  be  effectually  met. — T.  F.  B. 


Calcium  carbide;    Shipments  of .     London  Chamber 

of  Commerce  Circular,  Dec.  9,  1914. 
The  Secretary  of  State  for  India  in  Council  has  decided 
to  withdraw,  during  the  period  of  the  war,  the  prohibition 
of  the  shipment  of  calcium  carbide  in  vessels  carrying 
Indian  Government  stores,  subject  to  the  observance  of 
certain  regulations.  The  responsibility  for  complying 
with  the  regulations  rests  entirely  with  the  shipper  of 
the  carbide. 

Proposed  new  Customs  Tariff  of  the  Territory  of  Southern 
Rhodesia,  1914.  Board  of  Trade  J.,  Nov.  19,  1914. 
Supplement.     Price  3d. 
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Technical  Gas-Analysis.  By  George  Lunge,  Ph.D., 
Dr.  Ing.,  Emeritus  Professor  of  Technical  Chemistry  at 
the  Federal  Polytechnic  University,  Ziirich.  Gurney 
and  Jackson,  33,  Paternoster  Row,  London,  E.C, 
1914.  Price  15s.  net. 
Volume  (9  by  6  ins.),  containing  394  pages  of  Bubject 
matter  with  143  illustrations,  an  appendix  of  5  pages, 
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1  page  of  addenda,  and  alphabetical  indexes  oi  name) 
of  authors  and  subjects,  i'h  itexl  is  grouped  and  classified 
M  bilious  :— I.  i  lenoral  remarks  on  toohnioaj  gas  anal 
II.  Various  methods  omployod  in  teehnioal  gsa-analj 
(<i),  Estimation  of  solid  and  liquid  admixtures  In  gases. 
(6),  Estimation  of  gasos  by  absorption.  (••),  Estimation 
of  gases  by  combustion.  {■!),  Gas-analysis  by  optioal  and 
acoustical  methods,  (c),  .Separation  of  gases  by  low 
temperatures.     (/).  Estimation  ol  tavity  of  gases. 

{<j).  measurement  of  pressure  and  of  draught.  (Aj.Determin- 
ation  of  tho  calorific  value  of  cases,  (i).  Determination 
of  tho  illuminating  power  of  gases.  111.  Special  method! 
for  detecting  and  estimating  various  gases  and  vapours 
airing  in  technical  opcr.it  ions.  IV.  Analysis  of  gaseous 
mixtures  produced  on  a  large  scale.  V.  Compressed  and 
liquefied  gases.     VI.  Gas-volumetric  analysis. 

Technical  Methods  of  Chemical  Analysis.  Edited 
by  Gioroi  Lunge,  Ph.D.,  Dr.Ing,  and  C.  A.  ECbanb, 
D.So.,  Ph.D.     Volume  111.    Parts  1.  and  II.    Qnrney 

and  Jackson,  33,  Paternoster  Row,  London.  It'll. 
Price  £3  3s.  Pari  1.  Mineral  oils:  D.  Holde  ;  revised 
by  J.  Lewkowitsch.  Lubricants:  l>.  Holde:  revised  by 
J.  Lewkowitfloh.  Oils,  fats,  and  waxes  :  .1.  Lewko- 
witsch :  revised  by  Author.  Sped  hi  mi  thods  of  analysis 
employed  in  the  oil  and  fat  industries  :  .1.  Lewkowitsch  ; 
r,  lisfi  by  Author.  Resins,  balsams,  and  gum-resins  : 
K.  Dieterich  :  revised  by  J.  Lewkowitsch.  Drugs  and 
galenical  preparations  :  K.  Dieterich;  revised  by  F.  B. 
Power.  Essential  oils :  E.  Gildemeister :  revised  by 
F.  B.  Power.  Tartaric  acid  :  YV.  Klapproth  :  revised  by 
YV.  A.  Davis,  Citric  acid:  YV.  Klapproth;  revised  by 
YV.  A.  Davis.  '  Organic  preparations:  J.  Messner ; 
revised  by  C.  A.  Kcaue.  Indiarubber  and  rubber  goods  : 
F.  Frank  and  E.  Marckwajd  ;  revised  by  YV.  A.  Caspari. 
Vegetable  tannine  materials:  The  late  C.  rounder; 
ued  by  H.  R.  Procter.  Leather  :  J.  Paessler  ;  revised 
by  H.  R.  Procter.  Ink:  0.  Sohluttig;  revised  by  C.  A. 
Mitchell.  Part  II. — Sugar :  E.  O.  von  Lippmann  ; 
revised  by  A.  R.  Ling  and  Lewis  Eynon.  Starch  and 
dextrin  :  C.  von  Eokenbrecher ;  revised  by  A.  R.  Ling. 
Alcohol,  potabie  spirits,  and  liqueurs :  A.  Ebertz  and 
Q.  Schiile  :  n  vised  by  i ;.  W.  Monier-Williams.  Y'inegar  : 
rewritten  by  G.  Cecil  Jones  ;  Herman  by  G.  Schiile. 
Wine  :  K.  YY'indisch  ;  revised  by  P.  Schidrowitz. 
Brewing  materials  and  beer  :  rewritten  by  A.  R.  Ling 
and  G.  C.  Jones  ;  German  by  C.  J.  Lintner.  Paper  : 
YV.  Herzberg ;  revised  by  C.  F.  Cross,  E.  J.  Bevan,  and 
\V.  Bacon.  Textile  fibres :  R.  Gnehm ;  revised  by 
J.  Hiibner.  Inorganic  colours  :  A.  Eibner  ;  revised  by 
H.  J.  L.  Rawlins  and  A.  Rule. 

International  Catalogue  of  Scientific  Literature. 
C.  Physics.  Twelfth  Annual  Series.  Harrison  and 
Sons,  45,  St.  Martin's  Lane,  London,  E.C.     Price  24s. 

The  literature  indexed  in  this  volume,  which  covers  416 
pages,  3i  by  54  ins.,  is  mainly  that  of  1912,  but  includes 
some  portions  of  tho  literature  of  1901 — 1911  omitted 
from  previous  volumes,  and  also  entries  dated  1913. 

Magnetite  occurrences  near  Calabogie,  Renfrew 
County,  Ontario.  By  E.  Lindeman.  Canada,  Dept, 
of  Mines.  Mines  Branch  Report  No.  254.  Govern- 
ment Printing  Office,  Ottawa. 

Moose  Mountain  Iron-Bearing  District,  Ontario. 
By  E.  Lindeman.  Canada,  Dept.  of  Mines.  Mines 
Branch  Report  Xo.  303.  Government  Printing  Office, 
Ottawa. 

A  Text-Book  of  Inorganic  Chemistry.  Vol.  I. 
Part  I. — An  Introduction  to  Modern  Inorganic 
Chemistry.  By  J.  Newton  Friend,  D.Sc,  Ph.D., 
H.  F?  V.  Little,  B.Sc,  and  YY\  E.  S.  Turner.  D.Sc. 
Part  II. — The  Inert  Gases.  By  H.  Vincent  A. 
Briscoe,  B.Sc.  Charles  Griffin  and  Co.,  Ltd.,  Exeter 
Street,  Strand,  London.     1914.     Price  lus.  6d.  net. 

Volume  (9 J  by  6}  ins.),  containing  360  pages  of  subject 
matter  with  frontispiece,  88  illustrations  and  name  and 
subject  indexes.  The  text  is  classified  as  follows  : — Part  I. 
Introduction    to    modern    inorganic    chemistry.     I. 
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Department  of  the  Interior.     Bureau  of  Mines.   Bulletin 

73.     Mineral  Technology    1914     (Joseph    A.    Bolmes, 

ii     !'■■    H    rV.  Qillbt.    Government   Printing 

i  Mice,     Washington,     D  B  A.      1014.       Prii 
E'irst  edition,  March,   1914. 

Von  ii  (61  by  :>l  ins.),  containing  289  pages  of  subject 
matter,  including  a  bibliography  oi  -'  pages,  followed  bj 
.m  alphabetical  index  . . t  names  and  subjects.  There  are 
26  illustrations.     The  text  isola  I 

duction.  II.  Object  and  method  of  investigation.  III. 
i;.  neral  types  of  furnaces  in  use.  IV.  Furnace  data  frnm 
literature.  V.  Detailed  results  of  investigation.  VI. 
General  factors  affe  iting  operation  of  brass  furnaces.  Y'li. 
Round  furnaces,  compared  with  square, pit,  coal,  or  ooks 
furnaces.  Y'lII.  Furnace  finis.  IX.  Remarks  on  furnace 
types  and  furnace  parts.  X.  Possible  improvements  in 
furnaces  and  accessories  XI.  Some  furnace  problems 
awaiting  solution.  XII.  A.han.e-,  possible  with  pi. 
equipment  and  knowledge.  XIII.  Causes  of  disease  and 
danger,  and  essentials  for  health  and  safety. 
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[The  Roman  numerals  in  thick  type  refer  to  the  similar  classifica- 
tion of  abstracts  under  "Journal  and  Patent  Literature"  and 
in  the  "List  of  Patent  Applications." 
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HOUSEHOLD    AMMON1  \ 
i  LNADA. 


IN 


UY    I'KOF.    J.    F.    9 


Tin'  inspections  oonduoted  by  the  Canadian  Department 
of  Inland  Revenue  in  the  enforcement  of  the  Adulteration 
Act  of  1  SSt>  and  supplementary  legislation  are  no  longer 
restrict  ell  to  foods  and  drugs,  the  materials  which  tho 
Act  was  originally  designed  to  control.  Amendments 
to  the  Act  and  special  statutes  have  extended  the  scope 
of  the  control  so  that  it  now  embraces  proprietary 
medicines,  commercial  feeding  stuffs,  agricultural  fertilisers. 
certain  paint  materials  (white  lead  and  turpentine)  and 
certain  insecticides  (Paris  green  and  arsenate  of  lead). 
The  extension  of  the  scope  of  the  Adulteration  Act  to 
household  detergents  would,  in  my  opinion,  not  involve 
any  more  radical  departure  from  the  original  intention 
of  the  Act  than  has  already  been  taken,  nor  would  it  add 
unduly  to  the  work  of  the  Laboratory  of  the  Department. 

A  chance  observation  that  a  package  of  solid  "  house- 
hold ammonia  "  which  had  stood  open  for  some  days  or 
weeks  had  lost  every  trace  of  ammonia  odour  suggested 
to  me  an  investigation  of  samples  of  tho  goods,  both 
liquid  and  solid,  offered  for  sale  under  the  name  of  "  house- 
hold ammonia,"  and  purchased  in  some  of  the  cities  of 
Eastern  Canada  in  1912  and  1913.  The  results  are  set 
forth  in  the  accompanying  tables. 

Table  I.  gives  the  cost  and  the  results  of  analysis  of 
10  brands  of  clear  liquid  household  ammonia  and  5  brands 
of  ammonia  rendered  cloudy  by  addition  of  soap.  The 
differences  in  ammonia  content  shown  by  the  various 
brands  are,  to  say  the  least,  remarkable.  For  com- 
parison, the  wholesale  prices  of  two  lots  of  concentrated 
ammonia  are  given,  together  with  the  ammonia  content 
as  shown  by  titration.     The  results  for  ammonia  content 


"i  the  tted  wmpli  bably  low, 

ble  to  titrate  concentrated  s  thi  ordinary 

way    H  il  bout  I  hi       | 

aboul  _",,  more  ai nia  than  was  found  by  til 

Taking  i  he  i  iat  I  bi 

at  from  i  to  1 1  i imes 
the   wholesale   value   ol   the   ammonia   oontained    In   it. 

The  retail  pi  ice  is  fi  om  8  i  hole  all  v.d .f 

tho   ammonia.     The   expense   of    bottling    and    pa 
as  well  as  i  be  i  ran  ipoi  I  idded  water, 

have  to  be  included  in  its  prioe,  but  the  i  house- 

keeper is  in  the  ammonia  gas  alone.     How  muofa  more 
economical  it   would   be  I"   • 
ammonia  and  dilute  il  with  good  -<><t  n 

Tho  non-volatile  matter  of  the  liqui d  u  was 

in  almost  every  instanco  brown.  In  lie-  sample  which 
left  tho  largest  quantity  of  residue,  however,  the  colour 
of  the  residue  was  white. 

Wool  dipped  in  the  clear  ammonia,  dried,  and  re-dipped 
and  re-dried  until  it  hod  received  six  dippings,  remained 
white  except  in  the  case  of  No.  5,  whirh  left  ii  llightlj 
yellow,  and  No.  6,  which  coloured  it  a  bluish  tinge  'if 
the  cloudy  ammonias,  No.  12  gave  a  slight  yellow,  and 
No.  14  a  deeper  yellow  coloration. 

In  the  solid  household  ammonias  the  following  dctoi- 
minations  were  made:  (1)  Total  alkalinity  by  titration 
with  N  sulphuric  acid.  (2)  Loss  on  ignition.  (3)  Non- 
volatile alkalinity.  (4)  Chlorides,  by  Cay-Lusaac"* 
volumetric    method.     (5)   Sulphates,   gravimetrically. 

The  non-volatile  alkalinity  was  calculated  to  sodium 
carbonate,  and  the  chlorides  and  sulphates  to  sodium 
salts.  The  difference  between  total  alkalinity  and  non- 
volatile alkalinity  obviously  represents  the  carbonate  of 
ammonia  in  the  mixture,  and  the  difference  between  loss  on 
ignition  and  carbonate  of  ammonia  is  assumed  to  be  water. 

One  would  naturally  expect  solid  household  ammonia 
to  be  essentially  carbonate  of  ammonia.  Kahlbaum's 
ammonium  carbonates,  both  that  specially  prepared  (■■ 
analytical  use  and  that  manufactured  to  conform  to  the 
requirements  of  the  Pharmacopoeia  Germanics,  V.  Edition, 
were  found  to  contain  about  21-5%  ammonia  and  accord- 
ingly to  be  really  bicarbonate.  Merck's  bicarbonate 
has  the  same  composition  and  is,  accordingly,  true  to 


Table  I. — Liquid  Household  Ammonias. 
Composition  and  value. 


Xo. 

Price. 

Cost  of  1  lb.  XH,. 

Retail  per 
bottle. 

Wholesale 

per  doz. 

Amount  in 
bottle. 

Non-volatile 
matter. 

xh,  by 

titration. 

Retail. 

Wholesale. 

I.    Clear  ammonias. 

1   

o 

S 

0.15 
0.10 
0.15 
0.10 
0.10 
0.10 
0.10 
0.1U 
0.10 
0.12 

0.25 
0.15 
0.17 
0.35 
0.20 

ammonias    f 

S 

1.23 
0.90 
1.25 

0.90 
0.90 
0.90 
0.90 

2.60 
1.60 

1.90 
4.10 

-J  25 

or   compariso 
per  Hi. 
- 
0.09 

c.c. 

400 
300 
475 
4. "ill 
350 
100 
390 
370 
410 
ii;. 

4-:.-, 

370 
325 

4411 

300 
n. 

o 
o 

0044 

0670 

0016 

0-031 

0-012 

0-267 

0-021 

0-701 

001 

0-68 

0090 
0-024 

0310 

Gms.  per  100 
c.c. 
7-15 
3-55 
f,  14 
1-67 
302 
3-68 
3-15 
3-46 
2.'.:! 
1-64 

1092 
4-79 
6-14 

24-:S3 

- 

$ 

1  26 
2.33 
6.04 

i   12 

6.67 

4.15 

- 

2  38 

I 

1.65 

- 

3   

4    

1 .62 
4.54 

-- 

6    

8    

!!     

10 

II.    Cloudy  ammonias. 
11    

2.10 

12   

13   

14    

15    

3.60 
4.27 
2.70 

Concentrated  (Carboy) 
A    

0.33 

B    
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name.  Samples  of  English  manufacture,  kindly  furnished 
us  by  Messrs.  Lymans.  Ltd.,  Montreal,  and  the  National 
Drug  and  Chemical  Co.  of  Canada,  Ltd.,  Montreal,  were 
found  to  contain,  respectively,  30  and  31°0  of  ammonia. 
Being  advised  by  both  these  companies  that  the  English- 
made  carbonate  would  undoubtedly  be  used  by  Canadian 
manufacturers  of  household  ammonia,  we  have  calculated 
our  volatile  alkalinity  to  a  carbonate  of  ammonia  con- 
taining 30%  SH,. 

According  to  our  analysis,  none  of  the  brands  of  solid 
household  ammonia  contained  as  much  as  10%  of  com- 
mercial carbonate  of  ammonia.  One  of  them  ran  as  low 
as  2%.  The  chief  constituent  was  in  all  instances  sodium 
carbonate,  but  sodium  sulphate  ran  as  high  as  131% 
in  one  brand.  In  estimating  the  wholesale  value  of  the 
mixture  we  have  allowed  one  cent,  per  pound  for  the 
carbonate  but  nothing  for  the  sulphate,  which  is  worse  than 
useless  in  a  washing  compound.  The  contrast  between 
cost  of  materials  and  selling  price  is  not  so  great  as  in  the 
case  of  the  liquid  preparations,  doubtless  on  account  of 
the  lower  cost  of  containers  and  lower  transportation 
charges.  But  these  solid  preparations  are  clearly  "  mis- 
branded  "  and  fraudulent. 


Table  II. 


Theoretical  Composition  of — 

Normal  ammonium  carbonate 

<XH,),CO>   

Acid  ammonium  carbonate 

XH.HCO,    

Ammonium  carbamate 

XH.COjXH,   

Ammonia  Content  of — 

Kahlbaum's  ammonium  carbonat 

^  "  Zur  Analyse  "      

Kahlbaum's  ammonium  carbonat. 

Ph.  G.V 

Merck's  ammonium  bicarbonate 

English  ammonium  carbonate  A 

B 


NH,. 

% 

CO.. 
% 

35-45 

45-80 

21-50 

55-70 

43-60 

56-40 

22-52 

— 

21-43 
21-51 
3009 
31-02 

H,0. 
% 

18-75 

22-80 


Table  III. 
Solid  household  ammonias. — Composition. 


Consti- 
tuents 

Brand. 

deter- 
mined. 

■ 

2. 

3. 

4. 

5. 

6. 

H.O    .. 
Carb. 
Amm.  * 

Xa.CO, 
>*aiSO, 
XaCl    .. 

O 

18:39 

9-63 

57-50 

'  13-56 

0-45 

% 
17-57 

3-40 

72-88 
5-85 

U-45 

% 
1737 

510 

70-76 

5-80 

0-51 

% 
1605 

1-97 

78-18 

300 

0-89 

% 
3-08 

5-20 

% 
11-85 

7-33 

Total  .. 

99-63 

100-15 

99-54 

10009 

— 

*  Assumed  to  contain  30%  NH,. 

Table  IY. 

Solid  household  ammonias. — Price  and  value. 

Price  and  Value. 


Brand. 

1. 

2. 

3. 

4. 

Wholesale  price  per  lb.  . . 

Wholesale     value     of     the 
alkaline  ingredients 
(\"H,),CO,  at   10  cents, 
Na  -CO ,  at  1  cent  per  lb. 

le     value     of     the 
<XH,),CO,    at    10    cents 

cents. 
5 
3  75   . 

1-43 
0-96 

cents. 
7  5 

107 

034 

cents. 

5 

375 

1-22 
0-51 

cents. 

5 

3-96 

0-98 
C-20 
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THE  POSSIBILITY  OF  ESTABLISHING  A  COMPLETE 
DYESTUFF    INDUSTRY   IN   AMERICA. 

BY   DR.    D.    W.    JAYNE. 

There  has  been  up  to  the  present  time  no  complete 
dyestuff  industry  in  America,  because  hitherto  there  have 
been  no  economic  reason  for  it.  The  producers  of  the 
crude  materials  had  no  excess  and  no  other  incentive, 
and  the  consumers  of  the  dyes  offered  no  inducement, 
their  demands  apparently  being  met  satisfactorily  by 
imports. 

Until  the  advent  of  the  by-product  coke  oven  the 
production  of  coal  tar  increased  but  slowly,  being  entirely 
from  plants  producing  coal  gas.  The  first  recovery  oven 
in  this  country  was  established  b}'  the  Semet-Solvay  Co., 
about  twenty  years  ago,  though  at  that  time  by-product 
ovens  abroad  were  an  accepted  fact.  Besides  this,  the 
coal  tar  from  gas  plants  has  always  been  a  factor  abroad, 
especially  in  England,  where  as  late  as  1900  the  gas  tar 
alone  was  more  than  twice  the  oven  tar  of  Germany,  and 
seven  times  the  combined  production  of  both  gas  tar  and 
oven  tar  in  the  United  States.  The  small  quantity 
produced  in  the  United  States  in  1900  was  due  to  the  fact 
that  so  many  plants  here  manufactured  carburetted  water 
gas,  the  tar  from  which  is  not  included  in  these  figures, 
that  the  tar  from  coal  gas  was  and  still  is  an  exceedingly 
small  item,  and  even  in  1900  the  number  of  recovery 
ovens  was  small — the  rapid  installation  period  coming 
after  that  date.  Europe  had  many  years'  start  of  us, 
because  they  began  to  see  the  desirability,  and  perhaps 
the  necessity,  of  providing  outlets  for  the  various  coal 
tar  products,  while  we,  up  to  the  present  time,  have  found 
no  difficulty  in  disposing  of  those  coal  tar  products  which 
might  enter  into  the  manufacture  of  dyes.  As  a  nation 
we  are  not  apt  to  plan  far  in  advance,  and  the  tar  distiller 
did  not  give  much  thought  to  the  dyestuffs  under  the 
existing  conditions.  The  same  condition  held  true  in 
England,  for  England  has  no  complete  dye  industry. 
Germany  developed  the  coal  tar  dye  industry,  using 
not  only  its  own  materials  but  many  brought  from  England, 
until  it  has  become  one  of  the  most  complete  industries 
in  the  world.  The  German  dye  manufacturers  have  also 
had  every  advantage  of  government  aid  in  their  develop- 
ment, and  they  present  a  united  front  to  all  competition. 
Here,  the  construction  of  by-product  ovens  has  gone  on 
until  to-day  about  25%  of  the  coke  is  produced  in  them, 
and  still  we  have  not  produced  a  surplus  of  coal  tar 
products  which  could  be  used  for  dyes. 

The  products,  which  are  the  basis  for  dyestuffs,  are 
benzol,  naphthalene  and  anthracene.  Benzol  and  its 
homologues,  toluol  and  xylol,  occur  in  coal  tar  in  small 
quantities.  '  The  chief  source  of  benzol  is  the  coke  oven 
gases.  The  Semet-Solvay  Co.,  besides  installing  the  first 
recovery  oven  in  the  United  States,  also  established  the 
first  benzol  recovery  plant  in  connection  with  their  ovens. 
They  now  recover  at  all  their  plants,  and  are  the  sole 
producers  of  that  which  is  available  for  refining  to-day. 
Several  other  oven  installations  which  sell  gas  to  cities  do 
remove  the  benzol  from  the  fuel  gas,  but  use  it  to  enrich 
illuminating  gas.  The  Semet-Solvay  benzol  is  also 
used  for  enriching  at  some  points,  so  that  it  is  not  all 
available  for  refining  :  but  even  so,  there  was  a  surplus  of 
benzol  less  than  two  years  ago,  and  the  shortage  to-day 
would  be  less  marked  had  it  not  been  for  the  depression 
in  steel.  Few  consumers  of  benzol  realise  how  fluctuations 
in  steel  affect  supplies  of  benzol,  but  with  the  lessened 
demand  for  coke,  less  coal  is  coked,  with  consequently 
less  by-products. 

We  are  already  independent  of  Europe — negligible 
quantities  only  of  benzol  have  been  imported  during  the 
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post   few  years     the  price  levels  here  and  abroad  being 
approximately   the  same.     The   demand   abroad   i 
heavy,  due  to  the  use  of  bonzol  for  motor  fuel,  especially 
.luring  the  recent  Iul'Ii  pi  ioe  ol  ga  aline. 

Toluol  is  of  mora  importance  to  the  nation  on  aooounf 
ol  its  use  in  the  explosive  field  than  in  the  manufacture 
of  dyestuffs,  and  an  inoreasc  in  Bupplies  of  benzol  brings 

inci 1  supplies  of  toluol,  which  will  help  the  situation 

in  tin1  manufacture  of  explosives  for  out  national  defenoe. 

\u  increase  in  benzol  supplies  will  also  make  it  passible  to 

mannfaoture  phenol  synthetically.  Phenol  is  to-day 
produced  in  the  United  States  in  less  proportion  to  1 1 1  -  - 
country's  consumption  than  any  ol  the  chemical  bodies 
urring  naturally  in  coal  tar.  Our  small  production 
of  phenol  from  our  tar  is  primarily  due  to  the  small  pro- 
portion of  gas  tar  produced  here,  because  the  tar  from 
coke  ovens  is  deficient  in  true  phenol.  England  hos 
always  been  the  great  factor  in  phenol,  simply  DOC 
of  its  large  production  of  tar  from  coal  gas  plants. 

Naphthalene,   the  second  crude  urs   in  con- 

siderable quantities  in  coal  tar.  Until  recent  years  the 
distillate  from  coal  tar  in  the  United  States  was  taken  off 
in  only  two  portions,  light  oil  and  heavy  oil ;  t  be  balance, 
pitch,  remaining  in  the  still  and  the  oils  taken  off  to  that 
point  which  left  the  correct  grade  of  pitch.  This  means 
that  pitch  was  the  primary  product  sought  for.  and  in 
fact  remains  so  to-day.  This  is  not  to  be  wondered  at. 
~ince  coal  tar  yields  on  the  overage  70%  of  pitch,  used  for 
roofing,  paving  and  waterproofing  :  and  the  American 
tor  distiller  began,  and  has  remained,  essentially  a  manu- 
facturer of  roofing  and  paying  materials.  This  is  quite 
different  from  conditions  abroad,  where  practically  their 
only  use  of  pitch  was  for  fuel  purposes,  until  the  advent 
of  its  use  for  road  construction,  which  is  of  recent  date. 
Credit  is  due  to  the  American  tar  distillers  for  their 
efforts  in  building  up  a  big  business  for  pitch,  this  70% 
of  all  the  tar — and  for  that  reason  we  moke  o  distinction 
between  the  coal  tar  industry,  which  is  an  American 
development,  and  the  coal  tar  c/iimical  industry,  which 
is  exemplified  by  the  German  production. 

The  heavy  oil  os  produced  here  was  sold  just  as  produced, 
for  crcosoting  timbers.  In  it  was  the  naphthalene. 
and  most  of  the  tar  acids,  notably  cresol,  and  with  the  cver- 
increosing  demand  for  creosote  oil,  there  was  no  reason 
for  reducing  the  amounts  available  by  removing 
naphthalene  from  it.  Moreover,  refined  naphthalene  has 
always  come  into  this  market  at  prices  so  low  that  it  did 
not  pay  the  tar  distiller  to  remove  and  refine  it.  Certainly 
no  more  profit  eoidd  be  obtained  by  so  doing  than  by  its 
sale  in  the  creosote  oil,  ond  large  plant  investment  is 
required  for  the  separation  and  refining  of  naphthalene. 

Refined  naphtholene  has  been  produced  here,  however, 
for  many  years — practically  since  the  beginning  of  tar 
distillation  in  this  country,  and  our  present  production 
of  it  is  nearly  one  third  of  the  country's  consumption. 
But  it  is  nearly  all  used  as  a  moth  repellent — not,  any  as 
far  as  I  know,  having  been  used  for  the  manufacture  of 
any  product  entering  into  the  dyestuff  industry. 

Conditions  have  oltered  somewhot  in  the  past  few  years. 
Specifications  have  been  drawn  up  for  creosote  oil  which 
eliminate  the  lower  boiling  portion,  and  now  an  increasing 
quantity  of  middle  oil  is  being  separated  and  the 
naphthalene  and  tar  acids  recovered  from  it.  More 
naphtholene  can  be  recovered  ond  refined,  ond  no  doubt 
will  be,  if  a  demand  is  ossured,  at  a  price  commensurate 
with  the  added  investment  and  cost  of  manufacture. 

The  separation  of  anthracene  from  the  heavy  oil  is  not 
now  carried  on  in  the  United  States.  About  thirty  years 
ago  there  was  a  plant  which  separated  small  quantities 
of  it  for  export,  but  this  became  no  longer  remunerative 
and  was  discontinued.  It  is  now  left  in  the  creosote  oil, 
but  the  quantity  which  could  be  obtained  is  a  much  less 
portion  of  the  tar  than  is  recovered  abroad,  because  all 
their  tar  is  run  to  hard  pitch,  which  is  the  grade  used  for 
fuel,  that  is,  briquettes,  while  as  explained,  we  run,  in  the 
United  States,  for  soft  pitch.  Thus,  some  of  the  high 
foiling  oils  containing  anthracene  remain  in  the  pitch. 
"■"me  hard  pitch  is  made  here,  however,  and  if  a  steady 
demand  arose  at  a  price  commensurate  with  the  invest- 
ment   and    manufacturing    cost,    anthracene    could    be 
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day    a    very    considerable    amount    ol     benzol    would    i„, 

here,  and  thai  it  was  an  opportune  I  u 
"i"  rations   in  ordi  i    to   be   readj    to  taki  e  of 

those    conditions    when    they    arrived      Therefon 
manufacture   of    oitrobenzol  and  aniline  oil  was  under- 
taken.    Hum    yean    ago    the    Sohoellkopf     plan! 

Buffalo,    had    made    aniline    oil.    ami    more    recently    tho 

Barrett    .Manufacturing  i'o.   had   tried  the  manufacture 

oiline  and  toluidine,  and  had  a  small   plant   which, 

however,  had  been  used  almost  exclusively  foi  toluidine, 

iluol    had   I n   a  drug  on   the    mark''  for 

explosives,  such    as    trinitrotoluol,    nol    yet    having    been 

ed.  This  previous  experience  had  demons! 
tho  large  part  played  by  sulphuric  and  nitric  acids  in  tho 
manufacture  of  aniline  oil,  many  more  pounds  of  acid  than 
of  benzol  being  required  for  the  manufacturi  of  aniline 
oil;  so  that  in  the  formation  of  the  Benzol  Product  <'■ 
the  manufacturer  of  acids  was  represented.  This  same 
condition  is  evidenced  in  the  plants  in  Germany,  which 
have  built  themselves  around  and  in  connection  with 
the  manufacture  of  acids,  alkalis  and  heavy  chemicals 
in  general. 

Since  the  Benzol  Products  Co.  began  it  has  perfected 
its  manufacturing  operations,  and  no  doubt  exists  as  to 
the  quality  of  the  product.  The  quantity,  however,  has 
been  limited,  primarily,  because  of  tin-  efforts  of  the 
foreign  convention  to  nip  its  operations  in  the  bud.  and 
secondly,  because  of  the  shortage  of  benzol  which  was 
felt  soon  after  it  was  in  position  to  expand.  Under  1 1 
conditions  it  was  deemed  unnecessary  to  sacrifice  ony  more 
benzol  than  was  necessary  to  take  care  of  those  few 
buyers  who  had  given  visible  evidence  of  their  desire  to 
encourage  this  American  industry. 

Here  we  see  the  attitude  of  the  American  consumers 
of  dyestuffs.  They  were  being  supplied,  at  comparatively 
low  prices  with  a  wide  variety  of  dyes,  continually  improved 
as  to  fastness  and  new  shades.  They  were  buying  direct 
from  the  representatives  of  the  great  German  firms : 
why  buy  one  item  such  as  aniline  oil  from  us  especially 
as  every  offer  as  to  price  from  us  was  bettered  by  their 
present  suppliers  ?  In  fact,  when  a  10%  duty  on  aniline 
oil  and  salt  was  secured  in  the  recent  tariff,  the  Kuropean 
Convention  not  only  absorbed  that  duty,  but  made  lower 
prices  than  before.  There  were  several  notable  exceptions 
to  this  condition,  and  among  them  were  several  of  the 
American  dyestuff  manufacturers.  They  no  doubt 
realised  more  than  the  consumer  how  utterly  dependent 
the  United  States  was  on  foreign  makers  for  our  supplies 
of  dyes.  For  them  we  continued  to  make  aniline,  but  that 
was  not  enough  encouragement  to  warrant  any  expansion, 
so  that  the  outbreak  of  the  war  found  us  still  only  manu- 
facturing aniline  oil,  and  not  enough  benzol  in  sight  to 
warrant  immedi  i  to  enlarge  so  that   we  could  at 

least  supply  the  country's  demand  on  that  one  item. 

The  reason  why  we  had  not  a   i  bushed  and 

more   complete   dye   industry   years  ago   w  ally 

o  matter  of  international  economics.     The  United  States 
had  no  surplus  coal  tar  produe  f,   and  no 

incentive  in  additional  profits  if  it  did  offer  refined  prod 
to  dye  makers,  as  the  intermediate  products  such  as  aniline 
oil,  beta  naphthol.  etc..  as  well  as  the  hydrocarbons 
themselves,  such  as  naphthalene  and  anthracene,  could  be 
imported  more  cheaply  than  the  tar  distiller  cared  to 
attempt  to  make  them.  The  manufacturers  of  • 
themselves  had  to  meet  very  keen  competition.  In  1880 
there   was   a   sufficiently    high    duty    on    these   dyestuffs 
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and  no  duty  at  all  on  the  intermediate  products,  so  that 
at  that  time  the  dyestuff  industry,  based  on  imported 
intermediates,  began  to  thrive  ;  but  in  1883,  the  specific 
portion  of  the  duty  on  dyes  was  abolished,  and  a  con- 
siderable duty  assessed  on  the  intermediate  products, 
and  as  such  intermediate  products  that  far  back  could  not 
bo  produced  in  this  country,  primarily  on  account  of 
shortage  of  supplies  at  that  time,  many  of  the  established 
factories  closed  down  shortly  after.  There  was  again  a 
period  during  which  the  intermediate  products  came  in 
free,  but  the  experience  was  evidently  sufficient  to  prevent 
any  resumption  of  this  industry  by  the  erection  of  any  new 
plants,  and  the  few  factories  who  have  stuck  to  their 
manufacture  during  the  varying  periods  have  made 
but  little  profit. 

The  possibilities  and  prospects  primarily  depend  on 
the  consumers  of  dyestuffs.  Bo  they  want  an  American 
dyestuff  industry  ?  Are  they  willing  to  help  pay  the 
price  needed  to  establish  it,  and  if  so,  will  they  come 
forward  and  say  so  ? 

In  the  first  place,  there  is  sufficient  coal  tar  produced  in 
the  United  States  to-day  to  give  the  necessary  quantity 
of  naphthalene  and  anthracene  to  supply  our  needs 
of  dyes  made  from  it.  Plants  to  recover  them  could  be 
erected  as  soon  as  plants  to  use  them  can  be. 

Benzol  exists  in  by-product  coke  oven  gases  in  quantities 
far  exceeding  the  present  needs  of  both  the  dyestuff 
requirements  and  the  trades  consuming  benzol  as  a  solvent. 
Efforts  have  been  made,  ever  since  a  shortage  was  seen  to 
be  inevitable,  to  secure  the  erection  of  additional  recovery 
plants,  but  little  of  the  possible  supplies  can  find  their 
way  to  the  dyestuff  manufacturer  and  the  other  outlets 
are  the  controlling  factor.  However,  there  seems  good 
reason  to  hope  for  partial  relief  during  the  next  year  at 
least  to  an  extent  sufficient  to  enable  the  manufacturers  of 
aniline  oil  to  increase  their  production.  It  takes  time  to 
demonstrate  to  the  owners  of  the  ovens  the  advisability 
of  investing  in  such  a  recovery  plant,  especially  steel 
companies  in  times  of  depression  as  have  existed,  and 
it  takes  just  as  long  to  get  the  plant  erected  after  the 
preliminaries  are  disposed  of. 

Any  thought  of  prompt  relief  in  the  dyestuff  situation 
is  out  of  the  question.  We  can  have  the  whole  complete 
industry  for  future  use,  if  the  consumers  want  it,  but 
without  a  strong  plea  from  the  consumers,  neither  the  tar 
distiller,  the  manufacturer  of  intermediates,  nor  the 
manufacturer  of  dyestuffs  will  risk  the  large  amount  of 
capital   necessary. 

To  establish  such  an  industry,  to  protect  the  country 
from  a  future  shortage  requires  one  thing  and  one  only  ; 
that  is,  adequate  protection.  Adequate  protection  means 
a  higher  duty  on  all  dyes,  and  one-half  the  duty  on  dyes 
to  be  assessed  on  intermediates,  and  it  also  means  protection 
against  competitive  methods  which  are  aimed  to  crush 
and  with  which  we  have  had  experience.  This  latter 
protection  can  probably  be  best  secured  by  a  proper  anti- 
dumping clause  in  our  tariff. 

Nothing  else  is  necessary.  We  have  the  materials, 
we  have  the  technical  knowledge,  we  have  the  capital, 
we  have  sufficient  unpatented  dyes  to  make  nearly  every- 
thing actually  needed,  but  we  need  protection. 

The  need  of  protection  against  unfair  competition  is 
obvious,  but  is  the  need  for  a  higher  duty  equally  so  ? 
Bearing  in  mind  that  we  have  no  surplus  products  as  yet, 
it  must  be  made  more  profitable  for  the  tar  distiller  to 
separate  and  refine  the  products  needed  than  to  leave  them 
as  they  are  to-day,  to  be  sold  in  the  oils.  This  means 
higher  prices  to  the  dye  manufacturers  and  they,  therefore, 
need  some  offset  to  enable  them  to  sell  their  output  in 
competition  with  the  imported  dyes.  This  immediately 
suggests  the  thought  of  the  ultimate  result  on  the  price 
of  materials  if  dyed  with  the  higher  priced  dyes.  I  have 
been  assured  that  the  price  of  the  dye  itself  is  an  absolutely 
negligible  item  in  most  costs  of  finished  goods,  and  cannot 
possibly  affect  the  price  to  consumers,  and  therefore  puts 
the  question  directly  before  the  users  of  the  dyes.  It  is  a 
question  for  them  to  answer  whether  they  want  an 
American  dyestuff  industry  independent  of  Europe  and 
are  willing  to  pay  the  price  to  have  it. 


My  personal  opinion  is  that  the  additional  price  necessary 
to  be  paid  by  tho  users  of  dyes,  in  order  to  secure  this 
industry,  would  not  be  a  permanent  increased  cost. 
Tariff  protection  during  the  period  of  development  only 
should  be  considered.  Such  an  industry  would  be 
competing  with  one  of  the  strongest  and  richest  industries 
in  the  world,  and  competing  only  on  products  which  are 
free  to  all  as  regards  patent  restrictions,  while  the  German 
industry  has  made  vast  sums  on  its  products  during  the 
life  of  the  patents  and  continues  to  reap  large  profits 
on  those  items  on  which  the  patents  have  not  yet  expired. 
This  means  competing  on  those  items  which  are  now  sold 
on  close  margin  and  having  no  exceedingly  profitable 
items  which  have  helped  the  Germans  to  earn  their 
immense  profits.  Protection  over  a  term  of  years  to 
protect  a  growing  industry  has  already  been  given  by  this 
government.  The  often  cited  example  is  the  tinplate- 
industry.  which  was  given  assurances  of  a  continuing 
protection  for  at  least  ten  years,  and  whose  development 
was  immediately  begun  with  that  promise.  To-day  it  is 
certainly  able  to  hold  its  own  with  anyone.  The  same 
would  be  true  of  a  dyestuff  industry. 

The  initiative  lies  with  the  consumers  of  dyes.  Will 
they  make  it  plain  to  Congress  that  they  want  an  American 
Coal  Tar  Dye  Industry  ? 


Nottingham  Section. 


held  at  Nottingham  on   Wednesday,  October  28th, 
1914. 


MR.   JOHN  WHITE  IN  THE  CHAIR. 


THE  WORK  OF  THE  PUBLIC  ANALYST  IN 
RELATION  TO  MANUFACTURED  PRODUCTS. 

(chairman's  address.) 

{Abstract.) 

'The  object  of  the  address  was  the  discussion  of  certain 
points,  connected  with  the  preparation  or  manufacture  of 
articles  of  food,  which  arise  from  time  to  time  in  the 
administration  of  the  Sale  of  Food  and  Drugs  Acts,  and 
upon  which  the  views  of  the  Public  Analyst  and  the 
manufacturer  do  not  always  coincide. 

For  example,  a  matter  upon  which  the  Analyst  and  the 
manufacturer  or  trader  not  infrequently  disagree,  is  the 
policy  euphemistically  called  "  trade  custom."  This  term 
covers  a  somewhat  wide  field,  and  a  multitude  of  sins, 
and  may  include  among  other  practices  :  (1)  the  substi- 
tution of  some  article  for  the  particular  article  asked  for 
by  a  purchaser,  as  for  example  the  sale  of  tapioca  as  sago  ; 

(2)  methods  of  bleaching,  dyeing  and  colouring,  as  the 
bleaching  of  flour,  the  dyeing  of  beet-sugar  to  imitate 
Demerara  sugar  and  the  colouring  of  milk  and  butter ; 

(3)  the  addition  of  substances  known  as  "  improvers,"  as 
phosphate  of  lime  and  potassium  persulphate  to  flour  ; 

(4)  methods'  of  "  facing "  and  polishing,  such  as  the 
facing  of  rice  or  pearl  barley  with  talc  or  French  chalk  ; 

(5)  "  grading  "  articles  during  their  preparation,  with  the 
object  of  leaving  in  the  finished  material  an  undue  pro- 
portion of  some  worthless  or  semi-worthless  ingredient, 
such  as  cocoa  shell  in  cocoa,  pepper  husk  in  pepper ;  (0) 
the  sale  of  mixed  articles  under  the  name  of  the  article 
they  purport  to  represent,  with  an  attached  label,  printed 
in  microscopical  characters,  notifying  the  admixture : 
examples,  mustard  mixed  with  starch  and  turmeric,  cocoa 
mixed  with  sago  and  sugar ;  (7)  the  addition  of  salicylic 
acid  as  a  preservative  to  unfermented  wine. 

From  this  list  it  may  be  gathered  that  gross  methods  of 
adulteration  are  declining,  and  in  fact  adulteration  is 
rapidly  becoming  a  scientific  operation,  carried  out 
methodically  by  the  manufacturer  on  lines  laid  down  by 
his  chemical  advisers. 

In  further  illustration  was  mentioned  the  article  known 
as  milk-blended   butter,  a  substance  originally  prepared 
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by  blending  milk  with  butter,  the  product  containing  some 

by  woighl  ol  water,  and  oommanding  a  largi 
under  its  Bomewhat  alluring  name.  The  Butter  and 
rini  \  i  prohibits  the  use  of  this  name,  and  the 
aftiele  must  now  be  Bold  under  a  fani  v  name  approved  by 
the  Board  of  Agriculture  while  thi  percentage  ol  water, 
limited  to  24,  must  be  stated  on  the  label. 

\  Further  notable  step  was  the  use  of  oooonut  oil,  a  (at 
possessing  s  considerable  proportion  ol  volatile  fatty  acids, 
as  a  bntter  adulterant,  and  a  ^ k ilf 1 1 1  blend  in  the  righl 
proportions  "(  this  and  a  neutral  fat,  Buoh  as  lard,  with 

bntter  gave  .i  mixture  answering  to  bod f  the  tests  for 

ine  butter. 

practices  hai  e  been  re  il  rioted  bj  the  Bui  tei  and 
arine   Act,   which   gives   the  oi     Viticulture 

power  to  inspect  butter  factories,  that  is,  places  where 
imttrr  is  re  worked  <ir  blended,  and  enforces  their  n 
tration  \\  it  li  tin-  Loral  Authority  fur  the  distriot.  Tins 
\  >  also  makes  it  unlawful  to  manufacture,  Bell,  ez] 
fur  Bale,  or  import  any  margarine,  the  fat  of  which  contains 
more  than  10%  of  butter  fat.  So  the  death-knell  was 
sounded  of  the  mixtures  of  about  half  butter  and  half 
margarine  which  could  only  have  ben  prepared  with 
fraudulent  intent,  and  which  were  calculated  to  deceive 
even  the  expert. 

The  sale  of  "tilled  cheese "  or  margarine  oho 
cheese  is  now  rare,  but  cheese  gravely  deficient  in  fat  is 
fairly  common,  no  standard  for  this  existing.  The  writer 
has  found  Dutch  cheese  containing  1  •">",,  ol  fat  and  56% 
of  water,  and  when  this  had  dried  naturally,  it  required 
a  hammer  and  chisel  to  cut  it.  It  was  an  ingenious  idea 
to  "coat"  Gorgonzola  cheese  with  an  artificial  rind 
made  of  barium  sulphate  coloured  pink  with  oxide  of  iron, 
and  rendered  plastic  with  tallow  ;  such  a  rind  sometimes 
weighed  one-tifth  of  the  total  weight  of  the  cheese. 

Rice  is  "  faced  "  with  talc  or  French  chalk  in  order  to 
polish  or  glaze  the  grains,  and  a  limit  of  0'S%  of  such 
extraneous  mineral  matter  is  usually  held  to  be  permissible. 
In  the  opinion  of  the  writer  such  "facing''  should  be 
entirely  prohibited,  and  as  rice  itself  generally  contains 
only  about  0-3%  of  total  mineral  matter,  the  above  limit 
seems  unduly  liberal.  Already  this  method  has  been 
extended  to  pearl  barley,  which  is  also  sometimes  faced 
with  mineral  matter,  though  the  latest  idea  is  to  dress 
the  grains  of  pearl  barely  with  rice  flour,  a  method  now 
largely  practised  in  Holland. 

The  objectionable  practice  of  bleaching  flour  by 
exposure  to  nitrogen  peroxide  admits  of  the  use  of  low 
grade  wheats  which  ordinarily  yield  a  yellow  flour,  and 
thus  an  enhanced  price  may  be  obtained  for  an  inferior 
article.  An  equally  objectionable  trade  custom  is  the 
addition  to  flour  of  "  improvers,"  generally  consisting  of 
acid  phosphate  of  lime,  phosphoric  acid,  or  potassium 
persulphate.  The  object  is  to  increase  the  "  strength  " 
and  water  absorbing  capacity  of  flour,  and  bakers  are 
informed  that  as  many  as  10  to  14  extra  2  lb.  loaves  can 
be  obtained  from  a  sack  of  flour  by  the  addition  of  about 
2  lb.  per  sack  of  280  lb.,  with  of  course  a  corresponding 
diminution  in  the  actual  amount  of  flour  in  each  loaf,  and 
consequently  in  its  nutritive  value. 

These  processes  have  long  engaged  the  attention  of  the 
Local  Government  Board  and  references  have  been  made 
in  reports  upon  the  work  of  their  Inspectors  of  Foods.  It 
has  been  shown  by  these  reports  that  bleaching  was  found 
to  exercise  an  inhibitory  effect  on  the  salivary  digestion 
of  flour,  and  attention  is  drawn  to  the  possibility  that  the 
changes  which  occur  in  the  oil  and  protein  during  the 
process  may  have  a  prejudicial  effect  upon  the  nutritive 
value  of  the  flour. 

In  the  Report  for  1912 — 13  the  following  significant 
passage,  dealing  with  the  addition  of  '*  improvers," 
occurred  : — "  It  is  a  matter  for  concern  that  food  materials 
should  be  liable  to  admixture  with  foreign  substances  of 
questionable  wholesomeness  and  of  no  utility  from  the 
point  of  view  of  the  consumer,  merely  for  the  purpose  of 
securing  trade  advantages.  This  is  especially  so  when  an 
article  of  food  is  concerned  like  flour  on  which  the  bulk 
of  the  nation  depends  to  a  large  extent  for  its  nutrition. 
In  such  a  case  the  community  cannot  afford  the  risk 
involved  in  any  addition  to  or  alteration  of  the  food 
material  which  may  at  all  impair  its  nutritive  qualities." 


It  i~  sometimes  farted  by  the  tradi  thai  thew   mi  thi 
of  bleaching  and  duos  ■  lighter  eoloiu 
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lot    »lnt.  noes,   but    the   pi  aal    thi    p  il 

been   brained  inec   with   the 
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i"  en   push  rd.    In   whal    othi  i    ■ 

du  torn  ha  of  the  almi 

whioh  is  white,  for  sago,  whiol  n  I 

i  it  hei   mi  thi  .    the 

packing  of  sardines  in  oof  ton  i  for 

oil  ;  and  baking  powders  j  ieldii  I  ,  of 

available  1 1(  I,  .11111  »  hi.  h  an  :  less. 

A  1  lourl  oJ    !  settle 

th<'  many  complicated  legal  and 
in  the  administration  of  t  hi 

as    1.  led    by    the    Seled    I  lomn  it  '  ood 

Products  Adulteration,  is  now  more  urgently  required 
than  ever.     Such  a  body  would  coi  -..ry 

Board  to  whom  difficult  questions  requiring  adjusts 
would  be  referred. 

Very  brief  reference  may  be  made  bo  the  Fertilisers  and 

Feeding  Stuffs  Act.  A  point  of  material  value  to  the 
purchaser  is  that  the  Act  makes  u  obligatory  for  the 
seller  of  feeding  stuffs,  subject  to  oertain  .  or 

of  fertiliser-,  to  state  in  his  invoices  the  respective 
centages  of  oil  and  abuminoids  in  the  one  case,  and  the 
|Hiccnt,»ge8,  if  any.  of  solublo  and  insoluble  phosptl 
nitrogen  and  potash  in  the  other,  and  that  these  per- 
oentagos  take  effect  as  a  warranty  that  the  actual  com- 
position of  the  goods  sold  docs  not  differ  from  the  Sb 
figures  beyond  certain  offioial  "  limits  of  error."  Ken.  rally 
manufacturers  are  found  to  comply  loyally  with  these 
requirements,  delivering  an  article  in  accordance  with  the, 
terms  of  the  guarantee.  It  is  indeed  striking  to  find  how 
remarkably  constant  in  composition  some  of  the  brands 
of  oilcake  are  becomin._\  evidencing  accurate  standardisa- 
tion of  the  methods  of  manufacture.  Thus  the  original 
argument  of  the  trade,  that  it  would  be  difficult  to  givo 
even  an  approximate  guarantee  for  ouch  goods,  is  refuted 
by  their  own  improved  methods,  and  it  is  open  to  question 
whether  the  "  limits  of  error"  might  not  with  advantage 
be  made  a  little  more  stringent. 

Disorssiox. 

Mr.  S.  J.  Pentecost  asked  whether  cottonseed  oil  was 
less  nutritive  than  olive  oil.  The  hydrogenation  of  some 
oils  was  said  to  make  them  fit  for  use  in  the  manufacture 
of  margarine  and  other  products. 

Mr.  T.  F.  Harvey  asked  whether  sardini 
cotton-seed  oil  were  sold  at  a  lower  price  than  those 
in  olive  oil.  It  seemed  to  him  that  the  prejudice  to  the 
purchaser  could  only  be  a  financial  one.  In  the  new 
Pharmacopoeia  what  was  known  as  the  "  Indian  and 
Colonial  Addendum  "  would  be  included,  permission  being 
given  at.  any  rate  in  our  Colonies  to  use  either  arachis  or 
sesame  oil  in  the  place  of  olive  oil  in  certain  preparations 
when  it  was  desirable  to  do  so. 

Mr.  J.  H.  Dusford  referred  to  the  large  quantities  ot 
degelatinised  bones  used  by  the  makers  of  so-called 
baking  powders  and  also  in  the  manufacture  of  phosphated 
substances  used  by  bakers  as  adulterants  to  give  more 
body  to  flours.  The  method  prescribed  by  the  Fertilisers 
Act  of  classifying  as  unsatisfactory  all  manures  which  did 
notconfonn  to  the  guaranteed  analysis,  within  the  pre- 
scribed limits  of  error,  was  not  fair  nor  equitable  to  the 
manufacturers.  Both  those  fertilizers  under  and  over  the 
guarantees  were  classed  together  as  unsatisfactory. 

Mr  C.  E.  B.  Merriman  said  in  a  recent  case, 
pepper  had  been  represented  to  contain  an  abnormal 
amount  of  husk.  As  a  matter  of  fact  it  was  graded,  one 
portion  containing  a  large  amount  of  husk  and  another 
portion  a  large  amount  of  pepper  starch,  but  both  con- 
tained the  same  amount  of  the  pungent  principle,  bhould 
both  portions  be  treated  as  adulterated  ? 

Mr  W  <;  Timmass  mentioned  that  he  had  a  customer 
who  objected  to  sulphuric  acid  being  water  white  and 
he  had  to  darken  it.  Farmers  often  objected  to  having 
white   bone   manure,    thinking   it   was    adulterated  ;   the 


1182 


BENNETT— THE  ANALYSIS  OF  TANNING  MATERIALS. 


[Dec.  31,  1914. 


real  reason  was  that  the  benzine  method  of  treating  bones 
extracted  the  whole  of  the  grease  which  was  formerly  not 
extracted. 

Mr  J.  M.  Wilkie  asked  why  a  certain  amount  of 
discrimination  was  allowed  to  the  vinegar  manufacturer 
while  similar  liberty  was  denied  other  manufacturers.  In 
regard  to  food  products,  he  thought  many  people  genuinely 
desired  whiteness.  Bearing  in  mind  that  flours  might 
naturally  contain  nitrites,  had  it  been  definitely  decided 
that  nitrite-bleached  flour,  when  the  process  was  not 
carried  to  excess,  was  harmful  to  the  organism  ? 

.Mr.  White  said  that  he  objected  to  manufacturers  and 
traders  setting  up  so-called  trade  customs  with  the  view 
of  living  the  public  an  article  that  the  public  did  not  ask 
for,  and  doing  this  repeatedly  until  the  custom  became 
perpetuated.  For  long  the  custom  of  packing  sardines  in 
olive  oil  had  existed,  but  if  the  manufacturers  packed 
them  in  cotton-seed  oil,  the  public  had  cause 
of  complaint.  Successful  prosecutions  had  already  been 
instituted  for  this  offence.  The  question  was  not.  whether 
cotton-seed  oil  was  as  nutritious  as  olive  oil,  but  whether 
the  purchaser  was  getting  what  he  asked  for.  In  his 
own  opinion  he  was  not.  Then  with  regard  to  the  hydro- 
venation  process,  if  a  malodorous  oil  could  be  converted  into 
I  white  solid  odourless  fat  he  had  not  the  slightest  doubt 
it  would  soon  find  its  way  into  margarine.  The  bulk  of 
margarines  had  coconut  oil  as  their  basis.  The  Fertilisers 
and'Feeding  Stuffs  Act  stated  that  the  article  sold  must 
be  in  accordance  with  the  guarantee  stated  in  the  invoice, 
subject  to  certain  official  limits  of  error.  Tapioca  and 
sago  were  absolutely  different ;  tapioca  was  obtained 
from  the  root  of  Manihot  vtilissima  and  sago  from 
the  pith  of  the  sago  palm  ;  when  the  substitution  of 
tapioca  for  sago  began  it  was  because  at  that  time,  as 
now,  tapioca  was  cheaper.  He  was  not  surprised  that 
farmers  objected  to  white  manures  if  the  colour  had  been 
o-rey  before,  because  farmers  were  ultra-conservative. 
He  did  not  think  that  in  the  first  instance  the  public, 
demanded  a  white  article  ;  it  was  simply  because  they 
had  been  educated  in  accordance  with  the  wishes  of  the 
trade  The  Local  Government  Board  had  made  the 
statement,  based  on  the  evidence  of  Dr  Monier  Williams 
and  Dr.  Hamel,  that  bleached  flour  did  interfere  with 
digestibility,  and  had  it  not  been  for  the  war  a  Bill  would 
in°all  probability  have  been  introduced  into  the  House 
of  Commons  one  of  the  main  features  of  which  would  have 
been  the  control  of  these  methods  of  bleaching  and  of 
adding  "  improvers  "  to  flour. 

Mr.  Akchbt/tt  remarked  that  there  had  been  a  great 
shortage  of  olive  oil  for  several  years  and  there 
was  not  sufficient  to  meet  the  various  requirements. 
Unless  it  could  be  shown  that  cottonseed  oil  was  less 
nutritious  and  less  useful  than  olive  oil  for  purposes  of 
that  kind,  he  did  not  see  any  reason  why  the  substitution 
should  be  objected  to,  provided,  of  course,  that  the  fact 
was  stated. 


Yorkshire  Section. 


Meeting  held  at  Leeds,  Queen's  Hotel,  on  Monday, 
November  30tk,  1914. 


MR.    I.    W.    RICHARDSON    IN    THE    CHATR. 


THE  ANALYSIS  OF  TANNING  MATERIALS. 
Part  I.     An  Improved  Basic  Chloride  Shake  Method. 

BY   HUGH  GABNER   BENNETT,    M.SC. 

It  is  now  nearly  eight  years  since  Procter  and  Bennett 
published    their    basic    chloride    .shake    method    for   the 


analysis  of  tanning  materials,  and  that  method — with 
trifling  modifications — is  still  in  use  as  the  official  method 
of  the  I.A.L.T.C.  It  is  a  considerable  tribute  to  the 
method  that  during  the  last  few  years  little  or  no  alteration 
has  been  made  to  it,  and  that  no  marked  improvement 
upon  it  has  yet  been  suggested. 

The  shake  method  as  used  at  present  was  a  great  step 
towards  truth.  The  great  number  of  comparative  analyses 
now  available  show  beyond  dispute  that  the  shake  method 
estimates  more  non-tannins  and  less  tannin,  and  is  there- 
fore so  far  nearer  the  actual  truth. 

At  the  same  time  the  present  official  method  does  not 
yet  properly  distinguish  between  the  tannin  and  non- 
tannin  content  of  tanning  materials,  there  being  still  a 
considerable  proportion  of  non-tanning  matters  absorbed 
by  the  hide  powder  and  reported  as  tannin.  This  has  been 
conclusively  demonstrated  by  the  analyses  of  artificial 
mixtures,  as  in  the  experiments  of  Procter  and  Blocker 
[Collegium,  1903,  114,  124],  and  of  Parker  and  Bennett 
[this  J.,  1906,  1193].  In  the  case  of  some  non-tannins, 
especially  of  the  gallic  acid  and  catechin  type,  the  error 
even  with  the  present  method  must  be  very  considerable. 
Therefore  any  further  improvement  in  the  method  of 
tannin  analysis  should  be  in  the  direction  of  higher  non- 
tannin  results,  and  in  consequence,  lower  results  in  tannin. 
What  leather  chemists  must  continue  to  search  after  is  a 
method  which  detannises  easily  and  yet  yields  a  higher 
percentage  of  non-tannins.  Important  financial  interests 
are  involved  in  this  matter,  but  as  long  as  leather  chemists 
are  using  a  method  of  analysis  which  does  not  yield  the 
actual  truth  in  its  results,  they  must  continue  their 
endeavours  to  improve  their  method  of  analysis  in  such 
a  way  as  to  approach  that  truth.  What  is  desired  is  not 
to  estimate  leather-forming  value,  but  to  determine  the 
percentage  of  "  tannin "  in  a  material,  whatever  the 
nature  and  quality  of  that  tannin.  The  tannins  are  a 
pretty  definite  group  of  compounds,  and  there  is  no  doubt 
as  to  what  is  included  in  the  term.  Their  relative  leather 
forming  value  and  the  leather  forming  value  of  some  non- 
tannins  are  certainly  questions  not  to  be  forgotten,  but 
are  quite  distinct  from  the  question  of  the  estimation  of 
the  amount  of  tannin. 

»NaturaIlv  those  who  sell  tanning  materials,  especially 
tanning  extracts,  will  not  welcome  changes  which  show 
less  tannin  present  in  those  materials,  but  any  change 
towards  truth  would  apply  generally  ;  it  is  only  those  who 
have  inferior  materials  to  offer,  who  have  any  real  need 
to  fear  an  improved  method  of  analysis.  Further,  it  is 
urgently  necessary  from  the  tanners'  point  of  view  that 
any  positive  improvement  and  advance  towards  truth 
should  be  adopted  as  soon  as  possible. 

The  question  is  therefore  :  what  alterations  in  the  official 
method  will  give  equally  good  (or  better)  concordance,  and 
yet  estimate  less  tannin  ?  How  can  the  absorption  of  non- 
tannins  by  hide  powder  be  lessened  ?  Some  previously 
published  experiments  by  the  author  supplied  a  hint 
towards  the  answer.  In  a  paper  on  "  The  Standardisation 
of  Hide-Powder  "  [this  J..  1907,  455],  the  influence  of  the 
texture  and  acidity  of  the  powder  itself  was  pointed  out, 
and  the  importance  of  the  acidity  due  to  chroming  was 
emphasised.  Procter  and  Bennett  [this  J..  1906,  1203] 
also  pointed  out  the  influence  on  results  of  the  amount  of 
moisture  added  with  the  powder,  and  hence  suggested  a 
fixed  amount.  On  similar  grounds  they  suggested  a 
fixed  amount  of  hide  powder.  The  question  arises,  there- 
fore, whether  the  amounts  fixed  a  few  years  ago  were  the 
best,  and  whether  by  a  judicious  alteration  we  might  not. 
be  able  to  show  (by  substantially  the  same  method  of 
analysis)  a  distinct  improvement  in  accuracy.  The 
writer  now  suggests  that  the  shake  method  would  give 
lower  tannin  results,  and  higher  non-tannins  if  modified 
in  any  or  all  of  the  following  ways  :— 

1.  Decreased  acidity  in  the  hide  powder  before  chroming. 

2.  Detannisation  in  a  more  dilute  infusion. 

3.  The  use  of  less  hide  powder. 

4.  Decreased  acidity  in  the  hide  powder  due  to  chroming. 
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I.  Dtertated  acidity  bqfort  chroming.  In  ■  previous 
paper  by  the  writer  experiments  wen  recorded  with  hida 
powders  with  aridities  up  in  12*6,  .1-  determined  by  t h»- 
method  suggested  in  the  name  paper.  The  great  influence 
of  this  factor  on  thc>  results  m  emphasised,  and  n  was 
demonstrated  thai  the  more  acid  powden  gave  much  I 
nun  tannin  results.  It  was  farther  pointed  out  that  "if 
a  large  quantity  "f  acid  were  in  tin-  powder  it  would  be 
in  have  Borne  method  of  oontrolling  it  in  tin' 
■  in;;,  fur  n  would  be  useless  to  ti\  a  definite  acidity 
in  tho  unchromed  powder,  if  an  indefinite  proportion  i 
be  washed  out."  It  is  nevertheless  precisely  tins  futile 
method  that  has  been  adopted  by  tin-  r.A.L.T.C.  \- 
a  first  limit,  the  author  suggested  an  acidity  of  .VQ  as 
a  maximum  ;  later  A.  T.  Hough  pointed  nut  that 
powders  with  greater  acidities  oould  be  brought  down  to 
.">  ii  by  tho  addition  of  the  required  amount  of  caustic  soda 
•1,111  :  but  more  recently,  on  the  plea  of  concordance,  the 
I.A.I..T.C.  have  adopted  tho  method  of  acidifying  more 
neutral  powders  to  bring  their  acidities  up  to  what  was 
previously  a  maximum.  As  pointed  out  above,  this 
cannot  be  conducive  to  concordance.  If  a  few  c.c. 
.V  In  Hi  1  are  added  to  the  powder  before  chroming — 
how  much  of  this  will  he  left  in  after  washing  ? 

The  ordinary  test  fur  chlorides  in  the  wash  waters  is  no 
guide  at  all.  That  test  was  devised  as  an  indication  of 
the  rate  at  which  salt  (NaCl)  was  being  washed  nut  of  the 
powder.  This  was  just  a  matter  of  repeated  dilution  until 
its  concentration  was  negligible.  Washing  free  from 
chlorides  when  the  powder  is  acidified  with  hydrochloric 
acid  is  another  matter  altogether.  That  is  a  matter  of 
hydrolysis,  not  of  dilution,  and  in  the  hands  of  different 
operators  is  liable  to  he  carried  out  to  a  widely  different 
extent,  with  the  inevitable  difference  in  the  results.  The 
effect  of  acidifying  the  hide-powder  up  to  2-5  to  5-0  acidity 
has  simply  been — 

1.  To  render  the  washing  test  of  little  or  no  value. 

2.  To  give  lower  non-tans,  and  higher  results  in  tannin. 

3.  To  produce  discordant  results  between  different 
operators. 

If  the  I.A.L.T.C.  think  the  time  is  ripe  for  so  stan- 
dardising the  powder  that  its  acidity  should  be  definite 
and  universal,  it  seems  clear  that  the  amount  to  fix  on 
should  be  nil.  The  suggestion  of  Hough  should  be  carried 
a  stage  further,  and  the  powder  made  neutral  by  the 
addition  of  the  required  amount  of  A"  10  NaOH  solution. 
This  would  restore  the  value  of  the  washing  test  for 
chlorides,  would  give  far  better  concordance  than  acidified 
powders,  and  would  also  contribute  towards  the  object 
of  this  investigation,  viz.,  more  accurate  results.  The 
experiments  recorded  below  confirm  completely  the 
author's  statement  of  eight  years  ago  that  neutral  powders 
when  chromed  as  usual  will  detannise  as  easily  and  as 
completely  as  acid  powders.  If  that  be  so,  what  need  is 
there  for  any  acid  ?  It  would  be  perfectly  satisfactory 
to  rely  solely  upon  the  acidity  due  to  chroming  for  the 
attainment  of  complete  detannisation. 

Neutralised  powder  is  much  easier  to  manipulate  than 
acidified  :  it  is  easier  to  detach  from  the  linen,  easier  to 
wash,  and  very  much  easier  to  squeeze.  With  acidified 
powder  a  press  is  practically  a  necessity,  but  with  neutral- 
ised powder  it  is  quite  unnecessary. 

2.  Detannisation  in  a  more  dilute  i?ifu-sion.  In  the 
original  paper  of  Procter  and  Bennett  [this  J.,  1906. 
1203]  the  amount  of  water  to  be  added  with  the  hide 
powder  was  fixed  at  50  c.c.  to  100  c.c.  liquor.  To  avoid 
a  factor  this  was  later  changed  to  20  c.c.  mating  the  total 
volume  of  liquid  120  c.c.  of  which,  half  (60  c.c)  were 
evaporated  for  weighing.  It  was  observed  that  when 
the  total  volume  was  made  up  to  150  c.c  the  non-tans 
were  slightly  higher  than  when  the  total  volume  was 
120  c.c.  i.e.,  if  the  determination  be  conducted  in  a  more 
dilute  infusion,  there  is  a  lesser  absorption  of  non-tanning 
matters.  In  the  present  work  it  has  been  sought  to 
dilute  the  infusion  as  much  as  could  be  done  conveniently, 
and  by  adding  100  c.c.  distilled  water  to  100  c.c  liquor, 
and  mixing  gently   before  adding  the  hide   powder  for 


shaking.     With  the  powder  20  0.0.   ml 
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In  the  present  investigation,  which  seeks    i,l .   to  .,: 
mate  to  truth,  another  altera  If  less 

surface  action  be  the    cause  of   the   differen 
granular  and  fibrous  powders,  it  would  In-  an 
simply   to  reduce  the  amount    of  hide   powder   ua 
obtain    less    absorption    (or   adsorption)   of   non-tanning 
The  present  amount.  6-5  grams  dry  powder  per 
is,  was  at  the  time  of  .  maximum   amount 

the  American  chemists,    and   was  fixed  upon  by 
Procter  and  Bennett  to  make  concordance  more  certain 

There  seems  no  doubt  now  that  this  amount  is  quite 
-  inly  lame,  and  that  complete  detannisation  can 

I I"  lined   by  5  grams  dry  powder  per    analysis,  and 

possibly  even  less. 

A  common  criticism  of  our  method  of  analysis  has  been 
that  in  analytical  work  the  hide  powder  is  in  distinct 
over  the  tannin  present,  wherea-s  in  the  tannery 
the  tannin  is  in  excess  of  the  hide.  Perhaps  this  criticism 
will  always  have  some  force,  for  analysis  must  da  its  wnrk 
in  a  comparatively  short  time,  yet  there  is  every  reason  to 
make  the  difference  as  small  as  possible.  Less  hide 
would  mean  that  the  analysis  was  canned  out 
nearer  to  tanyard  conditions.  On  this  principle,  as  well 
as  to  obtain  higher  non-tannin  results,  it  is  highly  desirable 
that  in  analysis  the  hide  powder  should  be  in  the  least 
possible  excess. 

The  experiments  here  recorded  show  that  this  factor 
has  less  influence  on  the  results  than  might  be  expected, 
but  it  clearly  has  an  influence,  and  in  the  required  direction. 
In  working  with  a  decreased  amount  of  hide  powder  the 
writer  observed  the  convenience  involved  in  such  a  change. 
The  smaller  quantity  of  powder  was  more  convenient  to 
manipulate,  and  much  quicker  to  wash.  The  saving  in 
23  'n).  as  well  as  time  and  trouble,  would  be  consider- 
able in  many  laboratories.  In  short,  therefore,  less  hide 
powder  means  truer  results,  in  less  time,  with  less  trouble, 
at   less  cost. 

i.  Decreased  acidity  due  to  chroming.  Even  the  basic 
salt  I'r.ii iHljC'lj,  which  is  now  in  use  for  chroming,  is 
considerably  acid,  and  it  was  decided  to  test  the  effect 
of  chroming  with  a  more  basic  salt,  and  so  reducing  the 
acidity  due  to  chroming.  The  influence  of  acidity  before 
chroming  is  considerable,  and  there  seemed  no  reason  to 
expert  the  contrary  in  the  acidity  due  to  chroming.  This 
indeed  proved  to  be  the  case.  The  chromic  chloride  for 
the  present  experiments  was  made  basic  to  correspond  to 
thesalt  I  r.M  iHl.t'K.      For  a  few  experiments  only  I 

sodium  carbonate  may  be  added  to  each  1  c.c.  of 
the  ordinary  10%  stock  solution  of  t.'rtOHljCl,.  As 
anticipated,  the  non-tannins  obtained  were  distinctly 
higher  when  the  more  basic  salt  was  used,  and  yet  the 
solution  was  quite  satisfactorily  detannised.  The  powder 
was  much  more  easily  washed  free  from  chlorides. 

The  following  experimental  results  were  obtained  by 
testing  the  same  sample  of  a  good  chestnut  extract  in 
various  wars,  and  illustrate  the  influence  of  the  various 
factors  discussed  above.  The  results  are  each  a  mean  of 
two  very  closely  agreeing  duplicates  :— 
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Method  used 

% 
Xon-Tans 

Acidity 

before 
chrom- 
ing. 

Amt. 
of  hide 
powder 

per 
"  shake.'* 

Total 
vol.  of 
detan- 

nised 

solution. 

Chrom- 
ing 
salt. 

One 
factor 
changed 

50 
50 
00 
50 

6-5 
6-5 
6-5 
60 

120  c.c. 
220  c.c. 
120  c.c. 
120  c.c. 

Cr(OH),Cl, 

11-8 

12-9 
12-6 
11-9 

Two 
factors 
changed 

00 
00 
00 

6-0 
5-5 

50 

120  c.c.  ) 

120  c.c.             „ 

120  c.c.   ! 

12-6 
126 
130 

Three 
factors 
changed 

00 
00 

60 
50 

220  c.c.  1 
220  c.c. 

13-4 

13-9 

Four 
factors 
changed 

0-0 

50 

220  c.c.  ;Cr(OH),Cl, 

14-9 

In  each  of  these  experiments  the  solutions  were  quite 
completely  and  satisfactorily  detannised,  and  the  absorp- 
tion of  tan  took  place  with  the  same  ease  as  in  the 
I.A.L.T.C.  method.  It  will  be  seen  that  when  all  tho 
factors  are  changed  that  have  been  discussed  above,  the 
difference  from  the  I.A.L.T.C.  method  is  about  3%. 
Other  extracts  and  other  materials  show  other  differences 
according  to  the  nature  of  the  material  and  the  quantity 
of  non-tanning  matters  associated  with  that  particular 
material. 

By  altering  the  above  four  factors  farther  in  the  same 
sense,  it  should  be  possible  to  obtain  still  higher  non- 
tannins  and  still  more  correct  results.  If  the  alterations 
be  carried  far  enough,  of  course,  the  time  will  come  when 
detannisation  will  become  incomplete.  The  most  correct 
results  will  be  obtained  when  these  changes  are  strained 
almost,  but  not  quite,  to  the  breaking  point.  What 
exactly  this  point  will  be  depends  largely  on  which  factor 
is  pushed  to  the  extreme  limit.  The  author,  however, 
regards  a  further  reduction  of  hide  powder  to  even  less 
than  50  grams  per  shake  as  the  next  most  desirable  step. 
It  is  intended  to  make  further  experiments  on  these  lines. 
It  is  possible  that  the  attainment  of  the  minimum  amount 
of  hide  powder  may  involve  some  extension  in  the  time  of 
shaking.  The  author  would  therefore  suggest  that  the 
basic  chloride  shake  method  should  be  revised  officially, 
and  carried  out  w-ith  the  following  modifications  : — 

1.  The  hide  powder  to  be  exactly  neutralised  before 
chroming.  . 

2.  Only  5-0  grams  dry  hide  powder  to  be  used  instead  of 
6-5  grams  per  analysis. 

3.  To  100  c.c.  ordinary  strength  infusion,  100  c.c.  of 
distilled  water  to  be  added  before  the  prepared  hide 
powder,  and  the  total  volume  made  up  to  220  c.c,  of  which 
any  convenient  aliquot  part  may  be  evaporated  for  weigh- 
ing, preferably  110  c.c,  as  its  use  involves  no  '"factor." 

4.  The  chroming  liquor  to  be  a  solution  of  the  salt 
CrjOHJjClj  instead  of  Cr2(OH)3Cl3. 

These  alterations,  though  perhaps  not  as  near  the  truth 
as  it  is  possible  to  get,  would  at  any  rate  be  a  distinct 
step  towards  that  goal.  Though  still  within  the  limit  as 
to  what  is  possible  in  improving  the  method  of  analysis, 
they  might  well  be  made  part  of  the  official  method  of 
analysis  as  another  step  towards  the  ideal  method. 

It  still  remains  to  satisfy  "  Concordance."  The  author's 
own  experience  with  the  revised  method  leads  him  to 
expect  no  difficulty  in  this  direction.  The  same  material 
analysed  in  duplicate  in  successive  days  has  given  the 
same  results.  There  is,  however,  no  perfectly  satisfactory 
way  of  testing  the  concordance  of  a  method  except  by 
collecting  the  results  obtained  by  independent  observers 
in  different  laboratories,  and  the  writer  therefore  cordially 
invites  collab"  ration  in  testing  this  method.  Although 
the  writer  considers  this  revised  method  well  within  the 
limits  of  complete  detannisation,  it  is  just  conceivable 
that  with  some  particular  test  a  trace  of  tan  may  be  left 
unabsorbed.     Any  method  which  seeks  to  be  nearer  the 


truth  must  risk  this  to  some  extent.  If  incomplete  detan- 
nisation should  be  observed  in  any  instance  the  defect  can 
easily  be  remedied.  In  all  the  experiments  hitherto  the 
usual  15  minutes'  churning  has  been  given,  but  some 
experiments  undertaken  in  conjunction  with  Mr.  J.  R. 
Blvth  a  few  years  ago  indicated  that  the  extension  of 
the  time  of  churning  has  little  or  no  effect  on  the  absorption 
of  non-tannins  and  upon  the  result.  By  extending  the 
time  of  churning  5  or  10  minutes'  complete  detannisation 
together  with  all  the  advantages  of  the  improved  method 
could  still  be  easily  ensured. 

If  the  objection  be  urged  that  the  revised  method  needs 
longer  time  for  the  evaporation  of  110  c.c.  instead  of  60  c.c. 
it  may  be  pointed  out  that  on  the  other  hand  time  is  saved 
in  washing  the  powder,  which  needs  more  personal  atten- 
tion. Again  it  is  questionable  whether  the  result  of  the 
analyses  would  be  at  all  retarded,  for  at  present  the  "  non- 
tannins  "  are  quicker  to  finish  than  the  "  total  solubles," 
owing  chiefly  to  the  much  less  time  required  for  drying  to- 
constant  weight.  Further,  it  is  possible  that  the  time 
required  for  a  whole  analysis  could  easily  be  shortened 
by  reducing  the  time  for  chroming  hide  powder,  the  one 
hour  specified  is  unnecessarily  long,  especially  with  the 
more  basic  chroming  liquor  now  suggested.  In  conclusion, 
it  may  be  of  interest  to  give  a  few  comparative  analyses 
with  different  tanning  materials.  The  differences  here 
noted  vary  according  to  the  source  and  methods  of  manu- 
facture : — 


Material. 

Tan  % 
(official 
method). 

Tan  % 
(Bennett/. 

Difference. 

3    Mvrabs 

4.  MjTabs  Extract  . . 

7.  Quebracho  (sul- 

phited) 

8.  Quebracho  (bleach- 

ing extract.) 

9.  Cube  Gambier 

10.  Block  Gambier    . . 

% 

245 
29-2 
33-3 
301 
280 
26-4 
651 

35-6 

46-3 
311 

% 

230 
25-2 
31-6 
261 
24-9 
23-2 
52-8 

276 

36-9 
239 

% 

1-5 

40 

1-7 
40 
31 
3-2 
12-3 

80 

94 
7-2 

THE    ANALYSIS    OF    TANNING    MATERIALS. 
Part  II. — Tannery  Liquors. 

BY   HUGH   GARNER   BENNETT,  M.SC. 

The  results  of  the  analysis  of  used  tan  liquors,  when 
obtained  by  the  official  method  of  the  International 
Association  of  Leather  Trades'  Chemists  for  tanning 
materials,  are  far  from  trustworthy.  The  author  has 
given  considerable  attention  to  this  question,  which  has 
been  much  neglected  in  the  past. 

It  has  been  found  a  great  advantage  to  utilise  the 
improved  basic  chloride  method  suggested  in  the  preceding 
paper.  The  gain  in  accuracy  is  even  greater  with  liquors 
than  with  tanning  materials,  on  account  of  the  relatively 
higher  non-tannin  content  of  the  former.  In  reducing 
the  proportion  of  hide  powder  employed  and  in  working 
at  a  greater  dilution,  the  improvement  in  accuracy  is 
considerable.  In  the  matter  of  the  acidity  of  the  hide 
powder,  due  either  to  its  original  acidity  or  to  the  chroming, 
the  arguments  hare  even  greater  force  for  liquors  than  for 
materials,  because  liquors  are  always  so  acid  themselves 
that  any  acidification  of  hide  powder  is  superfluous.  The 
only  point  of  chroming  is  to  render  the  powder  insoluble. 

However  the  I.A.L.T.C.  regard  the  improved  method 
with  respect  to  tanning  materials,  there  can  be  no  argu- 
ments of  financial  interest  against  the  immediate  adoption 
of  these  improvements  for  tannery  liquors. 

In  the  ordinary  analysis  of  yard  liquors  the  determina- 
tion of  insoluble  matter  is  usually  not  required.  The  most 
convenient  plan,  therefore,  is  to  filter  the  liquor  through 
filter  paper  before  dilution.  If  it  is  required  to  determine 
the  insoluble  matters,  special  care  must  be  taken  in 
sampling,  as  the  distribution  of  the  mud  in  a  pit  of 
liquor  varies  enormously.       It  is  incorrect,  moreover,  to 
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dilute  the  liquor  ami  then  Bitot  it,  foi  what  is  required 
la  t  In-  amount  •.(  insoluble  matter  in  the  liquor  itself,  not 
In  the  liquor  if  it  woro  diluted.  Foi  the  total  solids," 
the  same  volume  of  liquor  as  la  taken  f..i  the  'solubles.  " 
.111.1  "non-tannins  should  be  diluted  into  another  Bask. 
In  tin'  tannery,  results  stated  in  percentage  by  \olume 
are  ..f  far  more  value  than  those  in  percentage  bj  weight. 
Ranee  the  amounts  "f  liquor  taken  for  dilution  Bhould  be 
measured.    The      barkomi  ill"  of  tin-  liquor  is 

usually    noted    before    analysis   so   thai    by    the   apt 

rity  it  is  always  possible  t.>  oaleulate  the  results  into 
percentage  by  weight.  For  tin-  weakei  liquors  there  is 
no  advantage  in  accuracy    in   making   one   litre  "I   diluted 

liquor,  and  there  is  much  tain  in  oonvenienoe  and  speed 
by  making  up  only  ball  a  litre,  and  tor  the  weakest  liquors 

only  a  quarter  ol  a  litre,     Sometimes,  indeed,  lilution 

.11  .ill  is  oeoessary.  Pipettes  are  the  beet  means  of  measur- 
ing  the  liquors  and  n  is  verj  convenient  to  have  a  set  of 
pipettes  delivering  ...  10,  15,20,  25,  30,  35,  10,  !•"..  60,  75, 
It'o.  150  and  200  , .,  .  respectively.  The  liquors  are  de- 
livered into  the  dilution  flasks  containing  cold  distilled 
water  ami  made  up  t..  mark  with  cold  distilled  water.  Hot 
water  is  unnecessary  as  the  liquor  is  clear  ami  dissolves 
without  difficulty.  In  tin-  ease  ..f  strong  liquors  odd 
quantities  are  m  and  a  10  c.c.  graduated  pipette 

is  useful  in  addition  to  those  mentioned  above. 

As  the  detannisation  is  t..  be  carried  out  at  a  dilution 
of  0--",,  tannin  approximately  it  is  best  t.>  dilute  to  tins 
Strength  direct  and  use  this  solution  both  for  the  deter- 
mination of  the  "  soluble  solids  "  and  of  the  "non-tans." 

This  halving  of  the  usual  quantities  involves  no  loss  of 
iracj  in  weighing  for  the  residues  from 50 o.o,  of  aO 
tan  solution  of  oven  the  newest  liquors  of  a  tanyard  is 
greater  than  that  obtained  from  the  "non-tannins."  of 
some  quebrachos.  In  the  case  of  the  older  liquors  this 
extra  dilution  is  a  great  advantage  as  the  amount  of  solid 
matter  in  a  0-2%  tan  solution  increases  rapidly  as  the 
liquors  become  older. 

It  is  convenient  also  to  use  the  same  bottles,  churn,  and 
other  apparatus  as  in  the  I.A.L.T.C.  method,  so  that 
100  c.c.  of  the  liquor  is  employed,  and  to  detannise  this 
only  21  eims.  dry  hide  powder  will  lie  required.  This  will 
weigh  7 — 9  grms.  when  washed  and  pressed,  so  that  the 
100  c.c.  are  conveniently  made  into  110  c.c.  by  the  addi- 
tion of  distilled  water.  To  avoid  a  factor  it  is  convenient 
to  evaporate  55  c.c.  of  the  non-tan  filtrate,  which  is 
equivalent  to  50  c.c.  of  the  original  liquor  solution. 
Duplicate  analyses,  such  as  are  usual  in  extract  analysis. 
are  unnecessary  for  liquors  so  that  it  is  possible  for  one 
operator  to  undertake  more  than  twice  as  many  liquors 
as  extracts. 

Even  with  the  improvements  suggested  the  gravimetric 
method  is  still  open  to  grave  criticism  when  applied  to  old  tan 
liquors  which  have  been  worked  down  the  yard  in  the  usual 
way.  If  solutions  containing  0-2%  tannin  are  used  and 
50  c.c.  evaporated  for  "  soluble  solids,"  the  results  are  still 
unreliable,  for  it  is  impossible  to  get  constant  weight. 
Baisns  and  residues  lose  from  10 — 30  mgms.  at  each 
re-weighing  and  the  residue  obviously  decomposes, 
becoming  quite  black.  Results  in  soluble  solids  may 
vary  over  a  range  of  li°0,  which  is  absurd  when  one  is 
attempting  to  estimate  i  to  1%  of  tan.  The  same  in- 
constancy is  observed  in  weighing  the  non-tannin  residue, 
rendering  the  tannin  result  doubly  uncertain.  The  reasons 
for  this  difficulty  are  not  far  to  seek.  There  is  too  much 
residue  to  dry  effectively  in  the  ordinary  way.  Well  over 
1  gram  of  residue  is  sometimes  obtained  from  50  c.c. 
of  solution  even  when  diluted  to  the  extent  suggested 
above,  and  it  is  quite  impossible  to  dry  a  layer  of  this  on 
the  bottom  of  even  a  flat-bottomed  basin.  The  best 
and  simplest  plan  is  to  evaporate  a  smaller  quantity 
than  the  usual  50  c.c.  For  nearly  spent  liquors  20  c.c. 
and  10  c.c.  are  convenient  alternatives.  The  gain  in 
accuracy  in  this  respect  involves  a  further  gain  also, 
because  the  evaporation  taxes  only  a  very  short  time  com- 
paratively and  thereby  eliminates  the  possibility  of 
much  decomposition  in  the  heated  liquor.  There  is 
also  a  considerable  gain  in  speed.  The  author  recom- 
mends as  a  general  rule  that  the  residues  to  be  weighed 
should   never   exceed   0-25   gram.     Whatever   volume  is 


employed  f..r  the  total  solids,  should,  for  tie  ma 

"'"'    '"i    •  01  [fl    eal    Illation.    I..-   e,,i.  f.,r 

n  tannins, 
Loss  of  weight  on  d  ,  ,ti,  the 

ohemical  action  .>f  the  i  on 
periments  mad.-  by  the  author  in 
■'     '  ■     Parker  ago     (Un.    J.,    1006     I  i 

showed  that    n    i^   ii  o  evaporate   no 

•"  an. I   ..l.i. on   tl..    thi  orctical 
resull  .     The  tannin  o 
the  .■. ileum,  tannate  rapidly  oxid 
thai     in     liquoi  -    then 

alwaya  the  case,  cap    iallj   in    b     iq 

of  a  yard,  u  hich  often  reoei  i,.„.   ,,, 

curse  ..f  a  In  'a  work      Purthi  if  the  liquor 

is  acid,  tie  .|  jn  ,v,tf„ 

ti>. n.    and    the    nmi  i  ..lit  ile    ...  'hi  hi  b   a  ill  nl 

Busceptible  as  the  tannin  to  limilai  oxidation. 
A  simple  remedy  f..i  ii  tj  is  t.  acidify  the  liqn 

(soluble  solids  arid  non-tannins)  jusf   before  evaporal 
(not  before  analysis)  with  tai  of  a 

A",,  solution  is  employed.     Tin  ,   m 

the   complete   expulsion    of   the  da,    |„,,|,  ',,-,.,, 

and  combined.     It  also  keeps  the  liquor  alv  .  ,ind 

so  prevents  the  alkaline  oxidation  due  t..  lime  salts  with 
weak  acids.     Similarly  it  ensures  an  a.id  residue  and 
prevents  the  oxidation  of  any  tannate  ,,f  Ifme.     Tartaric 
acid  is  non-volatile,  and  the  weigh!  used,  25  mgrms.,  can 
be  deducted  from  the  weight  of  the  residue.     The  differ*  i 
in    colour   in   re-;  i    ted    with    and    without    the 

acid   is   very   notioeable.     Oxalic    acid    Beemed    at    first 

more   suitable    than    tartaric   acid    for   this    purpi n 

account  of  its  calcium  salt  being  insoluble  even  in  acid 
solution.  I. ut  with  oxalic  acid,  however,  it  is  impossible 
to  obtain  a  residue  of  constant  weight.  Tartaric  acid, 
on  the  other  hand,  does  not  decompose  at  Iiki  r.  has 
no  water  of  crystallisation,  and  l'ii.s  a  crystalline  residue 
of  constant   weight  after  half  an  hour's  drying  at    I 

Apart  from  the  lime  anil  other  alkali  at  in  tan 

liquors,  there  is  probably  a  greater  tend)  ncy  t..  oxidation 
in  liquor  residues  than  in  those  from  fresh  materials,  and 
there  is  therefore  a  strong  objection  to  heating  at  100°C.  for 
any  great  length  of  time.  The  presence  of  tartaric  acid 
is  again  of  sime  value,  for  it  is  also  a  mild  reducing  agent 
and  would  tend  to  retard  any  such  oxidation  of  the 
tannin  and  non-tannin  residues.  The  author  has  found 
it  a  great  advantage  to  concordance  of  results  to  limit 
to  a  definite  extent  the  time  which  shall  he  allowed  for 
drying  residues,  and  has  made  a  practice  of  giving  one 
hour's  drying  exactly  and  no  more.  Whilst  this  is  an 
advantage  to  concordance  it  is  in  all  probability  an 
advantage  also  in  correctness  of  result,  for  after  one  hour 
at  100°  C.  the  error  due  to  water  is  of  far  less  importance 
than  the  error  due  to  decomposition  and  oxidation.  This 
desirability  for  limited  time  in  drying  justifies  also  the 
employment  of  small  residues. 

The  author  therefore  recommends  that  the  analysis 
of  tannery  liquors  should  be  carried  out  as  follows  : — 

The  liquor  is  passed  through  filter  paper  until  clear.  A 
solution  of  the  filtered  liquor  is  made  to  contain  between 
0-17  and  0-23°o  tannin.  The  volume  of  clear  liquor 
necessary  for  this  is  pipetted  into  a  litre,  half-litre,  or 
quarter-litre  graduated  flask  containing  some  distilled 
water.  The  flask  is  filled  up  to  the  mark  with  distilled 
water  and  mixed  well. 

To  determine  the  total  tolubh  mutter*,  50  c.c.  or  less 
of  this  solution  should  be  evaporated  to  dryness  in  flat- 
bottomed  basins,  into  which  5  c.c.  of  a  \°'0  solution  of  tar- 
taric acid  has  previously  been  pipetted.  The  weight  of 
residue  so  obtained  must  not  exceed  0-25  gram.  When  the 
solution  is  evaporated  to  dryness,  the  basin  is  dried  in  a 
steam  oven  for  one  hour  only,  and  then  cooled  and  weighed. 
From  the  weight  of  the  residue  25  milligrams  must  be 
deducted  before  the  percentage  is  calculated. 

To  determine  the  non-tannin  matters  the  procedure 
is  as  follows  : — The  moisture  of  the  air-dry  hide  powder 
is  determined  and  the  quantity  equal  to  2J  trrams  actual 
drv  hide  powder  is  calculated.  Any  multiple  of  this 
quantity  is  taken,  according  to  the  number  of  analyses 
to  be  made,  and  wet  back  with  10 — 12  times  its  weight  of 
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distilled  water.  The  acidity  of  the  hide  powder  is  deter- 
mined in  the  usual  manner,  and  the  volume  of  AT/10 
caustic  soda  necessary  exactly  to  neutralise  2i  grams 
of  dry  hide  powder  is  calculated.  Any  multiple  of  this 
quantity,  according  to  the  number  of  analyses  being  made, 
is  added  to  the  wet  hide  powder  and  well  mixed  until  the 
mass  gives  no  pink  colour  when  one  drop  of  a  0'l°o 
alcoholic  solution  of  phenolphthalein  is  added.  The 
chroming  solution  is  then  added. 

For  chroming,  2%  of  chromic  chloride  (Cr2C'l612H20) 
on  the  weight  of  the  dry  hide  powder  is  employed,  its 
solution  being  made  basic  to  correspond  to  the  formula 
Cr2Clo(OH)4  by  the  addition  of  sodium  carbonate.  A 
10%  stock  solution  of  this  chroming  liquor  is  very  con- 
venient and  is  made  by  dissolving  100  grams  of  the  chromic 
chloride  crystals  in  a  little  distilled  water  in  a  litre  flask 
and  very  slowly  adding  a  solution  40  grams  of  anhydrous 
sodium  "carbonate,  with  constant  stirring,  finally  making 
up  to  mark  with  distilled  water  and  well  mixing.  Of 
this  solution  i  c.c.  should  be  used  for  2i  grams  dry  hide 
powder,  i.e.,  for  each  analysis. 

The  hide  powder  and  chrome  solution  are  churned 
slowly  for  one  hour,  and  the  powder  is  then  washed  free 
from  chlorides  and  soluble  matter,  as  in  the  Procter- Bennett 
shake  method.  The  silver  nitrate  test  should  be  similarly 
employed.  The  hide  powder  is  then  squeezed  to  contain 
about  70°o  of  water  and  the  whole  weighed.  The  amount 
M,  containing  2-5  grams  dry  hide  powder  is  thus  found, 
weighed  out,  and  added  immediately  to  100  c.c.  of  the 
diluted  solution  of  the  liquor,  along  with  (12-5 — JI)  c.c. 
of  distilled  water.  The  whole  is  corked  up  and  agitated 
in  a  rotating  churn  for  15  minutes,  and  then  squeezed 
immediately  through  linen.  The  liquor  obtained  is  again 
filtered  through  filter  paper,  the  filtrate  is  returned  till 
clear,  and  55  c.c.  or  less  (according  to  the  amount  used  for 
the  total  solids)  is  evaporated  to  dryness  in  flat  bottomed 
basins  into  which  5  c.c.  of  a  i°'0  solution  of  tartaric  acid 
has  been  previously  pipetted.  When  the  solution  is 
evaporated  the  basin  should  be  dried  at  100^  C.  for  one 
hour,  cooled,  and  weighed.  From  the  weight  of  the  residue 
25   milligrams  must   be  deducted  before  calculation. 

If  the  official  hide  powder  is  to  be  employed,  the 
quantities  to  take  for  batch  Bl  are  given  in  the  following 
table  :— 


Weight  of 

No.  of  c.c. 

No.  of 

official  hide 

No.  of  c.c. 

<  r , <  UOH), 

liquors  to  be 

powder  to 

N    luNaOH 

solution 

analysed. 

take. 

required. 

required. 

1 

2-85 

1-4 

0-5 

Q 

5-70 

2-8 

10 

3 

.■--.V, 

4-2 

1-5 

4 

11-40 

5-6 

20 

5 

14  2.". 

7-0 

2-5 

6 

17-10 

8-4 

3-0 

7 

!'"0 

9-8 

3-5 

8 

22  Ml 

11-2 

40 

9 

25-65 

12-6 

4-5 

10 

28-50 

14-0 

50 

11 

31-35 

15-4 

.-,:. 

12 

34-20 

168 

60 

The  advantages  claimed  for  this  method  of  analysis 
over  the  I.A.L.T.C.  method  are — 

(1)  A  considerable  improvement  both  in  accuracy  and 
in  concordance.  This  applies  to  the  estimation  of  soluble 
solids,  and  of  non-tannins  also.  The  method  shows  dis- 
tinctly less  tannin  than  the  official  method. 

(2)  A  much  greater  ease  of  execution.  Both  in  washing 
the  hide  powder  and  in  weighing  the  basins,  5  tan  liquors 
involve  less  work  than  1  extract  done  in  duplicate. 

(3)  A  considerable  saving  in  c:st.  As  only  2J  grams 
of  hide  powder  are  used  per  analysis,  the  cost  is  little 
more  than  1  that  of  the  official  method. 


NOTE  OX  THE  TAXX1XS  OF  YALOXJA,  OAKWOOD, 
AND    CHESTX 1  "1  VV(  ><  >D. 

BY    HToH    GARNER    BENNETT.    M.Sf. 

For   some   time   th«   author   has    been   engaged   in   an 
investigation  for  distinguishing  better  the  various  tannin" 


materials,  more  especially  those  of  the  "  pyrogallol  group." 
The  various  tests  suggested  have  each  been  confirmatory 
of  the  classification  first  proposed,  viz.,  that  valonia, 
oakwood,  and  chestnut  tannins  form  one  closely  allied 
section,  whilst  sumac,  rnyrabolans,  and  algarobilla  fall 
into  another  section  together.  This  arrangement  is 
suggested  by  the  following  tests  previously  devised  by 
the  author,  viz.,  the  chxomate  test,  the  iodine  test,  the 
aqueous  ferricyanidc  test,  the  ammouiacal  ferricyanide 
test  and  the  ammonium  cobaltate  test.  This  arrangement 
is  also  in  harmony  with  other  tests  devised  by  Procter 
and  other  workers,  viz.,  the  lime  water  test,  the  sodium 
sulphite  test,  the  copper  sulphate  and  ammonia  test, 
the  lead  acetate  test,  and  the  lead  acetate  and  acetic  acid 
test. 

These  two  sections  are  now  fairly  sharply  marked  and 
can  easily  be  distinguished.  There  remains  the  important 
problem  of  distinguishing  the  different  individual  members 
of  each  section.  To  solve  this  in  connection  with  the 
valonia  section  is  the  object  of  this  investigation.  So 
far  as  the  author  is  aware,  the  behaviour  of  valonia, 
oakwood,  and  chestnut  tannins  is  practically  the  same 
towards  every  known  test.  The  only  slight  differences 
are  : — (1)  In  the  lead  acetate  and  acetic  acid  test,  the 
precipitation  of  the  tannin  is  complete  with  valonia  and 
oakwood  and  almost  complete  with  chestnut.  (The 
sumac  section  and  mixed  tannins  give  partial  precipitation 
and  catechol  tans  no  precipitation.)  (2)  In  the  form- 
aldehyde test  valonia  gives  a  slight  turbidity,  whilst  the 
other  two  remain  clear. 

These  differences  are  too  slight  to  be  of  great  practical 
value,  and  it  is  clear  that  some  new  methods  must  be 
devised.  That  there  is  actually  a  difference  between  these 
three  materials  is  evident  from  the  fact  that  valonia 
makes  a  different  leather  from  chestnut,  whilst  oakwood 
may  be  considered  to  be  intermediate  between  valonia 
and  chestnut  in  its  practical  effect. 

The  author  has  found  that  it  is  possible  to  distinguish 
these  three  materials  easily  by  the  action  of  bromine  water 
upon  a  solution  of  the  products  obtained  when  solid 
extracts  of  these  materials  are  subjected  to  dry  distillation. 
The  extracts  are  evaporated  to  dryness  on  the  steam  bath, 
powdered,  and  dried  further  at  about  30°  C.  if  convenient. 
For  the  dry  distillation  an  inexpensive  retort  is  easily  made 
from  a  piece  of  tubing  about  6  inches  long  and  rather  over 
i  inch  in  internal  diameter,  closed  at  one  end,  which 
receives  a  layer  of  the  dried  extract.  The  open  end  of  the 
tube  is  fitted  with  a  cork  through  which  passes  a  delivery 
tube  leading  into  a  test-tube  acting  as  the  receiver.  This 
delivery  tube  acts  as  an  air  condenser.  It  is  best  to  keep 
the  wide  tube  horizontal  and  to  bend  the  delivery  tube  at 
right  angles.  The  extract  is  gradually  heated  until 
blackened  and  is  then  strongly  heated  till  no  more  distillate 
is  received.  This  only  takes  5 — 10  minutes.  The  dis- 
tillate is  shaken  with  10 — 15  c.c.  distilled  water  and  filtered 
from  the  tarry  matters  which  remain  undissolved.  An 
excess  of  fairly  strong  bromine  water  is  added  to  the 
filtrate  and  the  mixture  is  shaken  up  well. 

Under  this  treatment  valonia  yields  a  dense  yellow 
crystalline  precipitate,  which  after  filtering,  washing 
with  cold  water  and  drying,  appears  under  the  microscope 
as  a  mass  of  yellow  plates.  This  precipitate  has  been 
found  to  be  tetrabromophenol  (C6H2Br3.OBr)  and 
exhibits  the  following  properties  : — It  is  insoluble  in 
water  and  cold  alcohol,  and  is  best  purified  by  washing 
with  these  reagents  successively.  The  melting  point 
of  the  crude  substance  varies  according  to  the  conditions 
of  precipitation,  but  is  generally  between  120°  C.  and 
136"  C.  After  purification  by  washing  repeatedly  with 
cold  alcohol  it  melts  fairly  sharply  at  139° — 141  C. 
with  decomposition,  bromine  being  evolved.  Watts' 
"  Dictionary  of  Qhemistry  "  gives  the  m.  pt.  of  these 
substances  as  118°  C,  which  led  the  author  to  think  at 
first  that  the  product  he  had  obtained  was  an  impure 
tribromophloroglucinol,  CtBr3(OH)3,  m.  pt.  151°.  An 
experiment  with  pure  phenol,  however,  showed  that  the 
118=C.  was  an  error,  and  that  tetrabromphenol, 
C6H2Bra(OBr),  melts  at  139°— 141°  C.  like  the  product 
obtained  from  valonia.  This  product  liberates  iodine 
from  potassium  iodide,  a  reaction  which  appears  typical  of 
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oompounda  containing  the  radiole  OBr,  It  cannot  be 
rsorystalliscd  [rom  alcohol,  as  hoi  aloohol  decomposes  II 
(airly  ci-.il v,  yielding  tribromphi  nol,  C.B  ,Br,(OH).  From 
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n  [elted   mass  of   white   needles,    win,  h    alter    repeated 

irstallisation  from  dilute  aloohol,  give  a  molting  | i 

of  !>:.'   C.  Tho  produot  is  also  aoted  upon  by  warm  Bulpnuric 

ai  id.  underg g  intra-molecular  change  into  its   iBOmn 

letrabromphi  nol,  t',HBr,(OH),  which  on  reorystallisation 


lilul  -  aloohol  yields  »  hito  needlos  »  ii  Ii 

iso°c. 

These  ohanges  are  indicated  thus  : 

OB  OBr 

Bi/\r.-         bJ  R.      NHr        ^ 


pt.  oi 


OH 

I'n        ,Br 


Br 

mp  lzO°C. 


II  so, 


Hi 
up  L41°C. 


ii    hoi 


Br 
mp92  C. 


Under  similar  treatment  the  tannin  of  ohestnul  yields 
no  precipitate  with  bromine  water  and  henoe  none  of  the 
above  products.  The  two  materials  are  tlius  very  easily 
distinguished,  and  there  seems  little  doubt  thai  this 
difference  involves  a  radical  difference  in  the  constitution 
of  the  respective  tannin  molecules.  It  is  clear  also  that 
it  would  be  an  easy  matter  to  detect  the  presence  of 
valonia  tannin  in  mixture  with  chestnut  or  any  other 
tannin  whioh  under  this  treatment  yields  no  precipitate 
with  bromine  water. 

Under  this  treatment  the  tannin  of  oakwood  yields  a 
distinct  turbidity  with  bromine  water,  i>m  in  the  author's 
first  experiments  he  failed  to  filter  this  precipitate  for 
'purposes  of  investigation.  Repeated  attempts,  however, 
ami  lamer  quantities  yielded  a  small  quantity  of  a  dark 
product  melting  at  107  11.  ('.  This  dissolves  in  hot 
alcohol,  which  upon  dilution  and  cooling  yielded  white 
felted  nee, lies.  m.  i >t .  Sli  — 89°  C.  There  can  be  little  doubt 
that  these  are  the  same  products  (only  impure]  as  were 
obtained  in  the  ease  of  valonia,  but  the  quantities  obtained 
were  so  exceedingly  small  that  further  purification  and 
investigation  were  impossible.  This  indicates  that 
oakwood  also  contains  at  any  rate  a  small  quantity  of 
that  tannin  which  yields  phenol  on  dry  distillation.  This 
behaviour  •justifies  the  statement  made  above  that  the 
practical  effects  of  oakwood  are  between  those  of  valonia 
and  chestnut. 

Under  a  similar  treatment  mvrobalans  behaves  like 
chestnut,  and  yields  no  precipitate  with  bromine  water. 
This  gives  some  chemical  justification  to  the  tanner,  who. 
when  he  desires  to  substitute  "extract  "  in  his  tannage 
for  "  dry  material,"  uses  oakwood  to  replace  valonia, 
and  chestnut  to  replace  mvrobalans. 

This  distillation  process  has  been  repeated  a  good  many 
times  with  each  of  the  materials  mentioned,  and  that 
there  is  little  doubt  that  the  result  is  the  characteristic 
behaviour  of  each  of  the  materials  in  question.  The 
results,  moreover,  are  somewhat  encouraging  to  the  view 
that  in  this  way  it  is,  possible  not  only  to  differentiate 
the  different  tannins,  but  also  to  throw  some  light  upon 
their  chemical  constitution.  The  work  is  being  continued 
with  the  tannins  of  other  groups,  upon  which  it  is  hoped 
to  report  later.  The  results,  so  far.  indicate  that  the  other 
members  of  the  pyrogallo]  group  of  tannins  (mvrobalans, 
gallotannic  acid,  etc.)  yield  no  precipitate  with  bromine 
water  ;  whereas  the  catechol  tannins  (quebracho,  gambier, 
mimosa  bark,  etc.)  yield  a  precipitate  which  is  not  tetra 
bromphenol,  but  a  sticky,  tarry  product  which  the  author 
has  tailed  to  crystallise  or  purify. 

Another  line  upon  which  it  is  hoped  to  obtain  fruitful 
results  is  to  apply  other  reactions  to  the  products  of  dry 
distillation.  The  distillates  from  valonia.  oakwood  and 
unit,  for  example,  give  a  precipitate  with  lead  acetate, 
which  may  be  due  cither  to  pyrogallo]  or  catechol.  They 
also  give  feebly  the  potassium  cyanide  reaction  and  the 
iodine  reaction  for  pyrogallol.  As  these  last  are  very 
delicate  reactions  there  seems  no  doubt  that  pyrogallol 
is  a  minor  product  in  the  distillation,  and  it  becomes 
a  question  whether  valonia.  oakwood,  and  chestnut 
can  really  be  regarded  as  pyrogallol  tannins,  for  neither 
their  infusions  nor  their  dry  distillates  give  the  reactions 
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ORGAN!)     AR8ENB     I  OMPOUNDS. 
A    <  n  \ in  u    in    Applied    Chkiostby.      a.   a 
Inaugural    Sessional    Address    delivered    before    the 
North   liritish   Branch  of  the  Pharmaceutical  Society, 
on   Nov.    27,    I'M  I .      Pharm.   J.,    1914,98,836 — 838. 
(Sec    also  .Martin, laic,   this  ,1.,    1909,907    -Oil.) 

For  some  months  non  oui  attention  has  been  called  to 
i.  oi  dyestufts,  and  we  were  lately  Lnl 

of  the  efforts  which  arc  being  made  to  meet  and  overcome 
this  difficulty.     Whi  n  we  recall  the  fact  thai  thi    manu- 
facture of  s\  nthetic  ,lin  iteet  development  of  the 
coal-tar  colour  industry.  I  need  hardly  say  that  phan 
ought  to  be  interested  in  any  steps  thai  arc  being  taken 

to  put    tin lour  iiulii!  -in  basis  in   Britain,  for 

progress  in  the  one  branch  of  applied  chemistry  means 
pro    i<  -s  in  the  other. 

One  of  the  most  recent  chapter-  dealing  with  Bynthetic 
dru^s  is  thai  relating  to  organic  compounds  containing 
arsenic  and  antimony,      1  propose  now  to  give 

omit  of  the  chemistry  of  sonic  of  these  so-called 
arsenicals.  Apart  from  their  chemical  inter  si  some  of 
them,  as  you  know,  arc  regarded    I 

i  .  due  t»  protozi 

Th,-  problem  relating  to  the  nature  of  the  liquid  which  is 
obtained  when  a  mixture  of  white  arsenic  and  potassium 

is  distilled   was  undertaken   in   the  early    ; 
the  last   century.      As  a  matter  of  fact,  that  invest 
led  to  the  discovery  of  cacodyl  and  its  derivatives,  which 
thus  became  the  first  examples  of  compounds  in  the  ali- 
phatic scries  of  hydrocarbons  containing  arsenic 

The  physiological  action  also  of  these  aliphatic  arsenicals 
was  undertaken  by  their  discoverer.  It  was  found  that 
although  cacodyl  and  its  oxide  were  very  poisonous,  yet 
cacodvlic  acid,  which  contains  .",t  per  cent,  of  soluble 
arsenic,  was  practically  harmless.  It  is  interesting  in 
this  connection  to  note  that  in  cacodvlic  acid  the  a 
is  pentavalent,  and  in  the  other  derivatives  just  mentioned 
the  arsenic  is  trivalcnt. 

ilium  salt  cacodvlic  acid  has  been  used  in  medicine, 
but  at  present  the   i  compounds  containing  i 

have  practically  displaced  the  aliphatic  arsenicals. 

Two  general  methods  are  employed  for  preparing  the 
aromatic  compounds  containing  arsenic.  One  is  effected 
bv  the  action  of  arsenious  chloride  "ii  mercury  diary! 
derivatives— products  which  result  from  the  interaction 
of  sodium  amalgam  and  the  bromo  derivatives  of  the 
aromatic  hydrocarbons  ;    and  the  other  is  accomplished 

tddition  of  sodium  to  an  ethereal  solution  of 
ions  chloride  on  chlorobenzene  and  analogous  aryl  halides. 
By  mean-  of  these  two  methods  primary,  secondary,  and 
tertiary  arvl  arsenicals  and  their  dcriv.it  i\ ,-  have  been  pre- 
pared      Prom     one     of     these    derivatives,    viz., 

can  be  obtained  by  the 
reduction  of  the  oxide  with  phosphorous  acid,  this 
being     carried     out      in     alcoholic     solution.       A 

which  crystallises  in  yellow  needles,  is  theoretically 
very  important.  It  is  the  parent  substance  of  "  Salvar- 
san. "  and  is  really  the  analogic  the  mother 

substance  of  the  azo-dyes. 

For  the  manufacture  of  magenta  from  aniline  containing 
o-  and  p-  toluidines  arsenic  acid  has  been  now  employed 
for  a  number  of  year-  a-  an  oxidising  agent.     This  „-,- 
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of  arsenic  acid  was  the  outcome  of  a  study  of  the  action 
of  various  oxidising  agents  on  aniline  and  its  homologues 
aftei  the  discovery  of  mauve  (the  first  so-called  "  aniline 
dye   ')  about  the  middle  of  last  century. 

In  1863  it  was  shown  that  arsenic  acid  had  another 
action  on  aniline,  for  when  aniline  arsenate  was  heated 
(190° — 200°  C.)  one  of  the  products  was  a  colourless 
compound,  which  was  regarded  by  its  discoverer  as  an 
anilide  of  arsenic  acid.  A  number  of  salts  of  this 
compound  were  also  described,  and  amongst  them 
was  the  sodium  salt.  The  constitutional  formula 
assigned  to  the  anilide  referred  to  is  given  below 
(I.).  The  sodium  salt  derived  from  it  was  introduced 
into  therapeutics  under  the  commercial  name  of  "  atoxyl," 
and  to  it  was  ascribed  the  structural  formula  II.  These 
formulas  however,  proved  to  be  erroneous,  for  in  1907 
it  was  shown  that  the  action  of  arsenic  acid  on  aniline 
was  exactly  comparable  with  that  of  sulphuric  acid  on 
this  aryl-amine.  The  product  obtained  from  the 
latter  reaction  is  usually  known  assulphanilic  acid  (III.), 
and  so  by  analogy  that  resulting  from  the  former  was 
called   arsanilic   acid   (IV.). 

C6H5NH2+AsO(OH)3— H,0        C6H5NHAs(OH), 


*-As<ONa 


II. 


NH.As<°** 
,    II        °H 
O 


I. 


C6H5NH2+H,S01— H20 

C6H5NH,+As0(OH)3-H2O 

NH2 
/\ 

S020H 

„      NH2(1) 
-6ill<-S02OH(4) 
f,  H      NH2(1) 
L«Hi<-AsO(OH)2(4) 

NH2 

o 

°^<S! 

III. 

IV. 

That  arsanilic  acid  had  the  above  constitution  was 
proved  by  the  following  experimental  facts  : — 

(1)  It  could  not  be  decomposed  into  arsenic  acid  and 
aniline  bv  any  of  the  ordinary  reagents  which  are  used 
to  hydrolvse  anilides. 

(2)  By  boiling  it  with  hydriodic  acid,  p-iodoaniline  (V.) 
was  obtained,  thus  indicating  that  the  arsonic  "  group 
(the  arsenic  atom  in  the  nucleus)  was  in  the  para-position 
with  respect  to  the  amino  group. 

(3)  It  could  be  diazotised  (VI.),  thus  showing  the 
presence  of  a  free  amino  group. 

The  sodium  salt  of  arsanilic  acid  (or  para-amino-phenyl- 
arsonic  acid)  is  "  atoxyl."  The  commercial  product 
contains  water  of  crystallisation,  the  amount  varying 
between  2  and  5  molecules  of  water,  depending  upon  the 
conditions  of  crystallisation. 
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"  Atoxyl  "  (VII.)  is  prepared  by  heating  arsenic  acid 
with  excess  of  aniline  (180° — 190°  C),  then  extracting 
with  sodium  carbonate,  and  re-crystallising  from  water. 
The  pure  salt,  which  contains  5  molecules  of  water,  is 
known  commercially  as  "  Soamin." 

These  colourless  sodium  salts  have  been  used  in  the 
treatment  of  sleeping  sickness,  syphilis,  and  other  diseases 
of  protozoal  origin,  but  on  account  of  their  unpleasant  or 
dangerous  by-effects  they  must  be  employed  with  caution. 

The  elucidation  of  the  constitution  of  "  atoxyl  "  was 
followed  by  the  s\'nthetical  preparation  of  aromatic  com- 
pounds containing  arsenic  with  a  view  of  obtaining  a 
series  of  compounds  of  lower  toxicity  to  the  host  and  of  a 
higher  toxicity  to  the  parasites.  At  first  compounds 
containing  pentad  arsenic  were  prepared,  but  more  recently 
attention  has  been  directed  to  the  syntheses  of  those  con- 
taining trivahnt  arsenic,  for  experiments  proved  that  the 
latter  were,  from  the  pharmacological  point  of  view,  of 
more  value  than  the  former.  It  would  obviously  be  im- 
possible to  treat  such  a  series  in  a  systematic  way. 
I  will  therefore  select  just  a  few  of  the  interesting  bodies, 
the  production  of  which  depends  on  reactions  familiar 
either  in  the  study  of  synthetic  drugs  or  dyestuffs. 

It  was  already  known  that  such  toxic  compounds  as 
aniline  and  phenetidine  could  be  rendered  less  toxic  by 
introducing  an  acetyl  group  into  either  of  them.  As  a 
result  we  have  now  the  well-known  drugs,  acetanilide, 
f  rom  aniline  (VIII.),  and  phenacet  in,  from  phenetidine  (IX.). 

Accordingly  arsanilic  acid  was  subjected  to  the  process 
of  acetylation  by  treating  with  acetic  anhydride.  An  acid 
was  thus  obtained,  the  sodium  salt  of  which  constitutes  the 
"  arsacetin "  (X.)  of  commerce.  This  drug,  as  was 
expected,  was  less  toxic  than  atoxyl ;  being  chemically 
more  stable,  its  solutions  can  be  sterilised  by  boiling. 
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Substances  which  were  exactly  analogous  to  those 
derived  from  aniline  were  prepared  from  o-toluidine  as  a 
starting-point.  One  of  these,  commercially  known  as 
"  Orsudan  "  (XL),  is  the  o-tolyl  analogue  of  "  arsacetin," 
and  resembles  that  compound  in  its  therapeutic  action. 

Alkyl  derivatives  of  atoxyl  were  also  investigated.  One 
of  these,  dimethylarsenilic  acid  (XII.)  is  produced  by 
oxidising  dimethylaniline  arsenious  oxide  either  with 
mercuric  oxide  or  alkaline  permanganate.  These  various 
alkvl  derivatives  have,  however,  proved  to  be  of  no  value 
therapeutically. 
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Atoxyl  and  its  homologues  can  be  converted  through  the 
diazo-reaction  into  compounds  comparable  with  the  azo- 
dyestuffs.  These  latter,  which  include  a  very  large  number 
of  dyestuffs,  arc  in  general  prepared  by  diazotising  an  amine 
and  "  coupling  "  with  a  phenol  or  an  aromatic  amine. 
The  reactions   concerned    in  the    preparation   of  Methyl 
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Two  sodium  .salts  of  the  arsenical  compound  (XIII.)  have 
boon  prepared,  a  mono-sodium  and  a  disodium  salt.  Uoth 
of  these  are  scarlet  compounds.  Various  similar  arsenical 
compounds  have  been  examined,  but  as  a  class  they  are 
only  of  chemical  interest. 

The  several  derivatives  of  "  atoxyl  "  to  which  I  have  just 
called  your  attention  contain  arsenic  in  the  pentavahnl 
condition.  I  must  now  refer  to  the  more  important 
compounds  in  which  arsenic  possesses  triad  functions.  In 
the  investigation  of  aryl  arsenicals  containing  pentavalent 
arsenic,  a  derivative  of  arseuilic  acid  was  discovered,  viz., 
phenylglycine  para-arsonic  acid,  which  may  be  obtained 
by  the  interaction  of  chloracetic  acid  and  arsanilic  acid 
(XlV.).  This  reaction  reminds  one  of  the  first  step  in  the 
commercial  synthesis  of  indigo  starting  with  aniline  as  raw 
material.  For  this  purpose  the  base  is  condensed  with 
chloracetic  acid,  and  the  resulting  phenylglycine  (XV.) 
is  subsequently  converted  into  indigo.  In  practice 
phenylglycine  para-arsonic  acid  is  prepared  by  mixing 
solutions  of  atoxyl  with  chloracetic  acid  in  hot  aqueous 
solution.  Phenylglycine  para-arsonic  acid  is  important, 
for  on  reduction  with  sodium  hydrosulphite,  caustic 
soda  and  magnesium  chloride,  it  yields  arsenophenyl- 
glycine  (XVI.),  which  is  a  reddish  brown  powder,  soluble  in 
sodium  carbonate  solution.  The  sodium  salt  thus  obtained 
is  known  as  the  drug  ""  Spirarsyl  "  ("418").  It  is  less 
toxic  than  atoxyl,  and  has  been  used  in  syphilis  with 
favourable  results.  Its  administration  is  said  to  have 
no  harmful  by-effects. 


sodium  chloride  formed  in  the  reaction  by  means  of 
acetone.  Parahydroxyphenylarsonio  acid  is  not  nei  .1 
therapeutically,  but  through  it  Bome  important  derivatives 
can  be  secured,  amongst  them  "  Salvarsan."  The  follow- 
ing ate |i~  indicate  the  pro©  a  of  preparing  Salvarsan  from 
p-hydroxyphenylarsonic  acid.  The  latter  compound  is 
first  nitrat. -d.  whereby  a  nitro  derivative  is  obtained, 
the  nitro  group  entering  the  ortho  position  to  the  hydroxy] 
group,  or  the  mcta  position  with  respect  to  the  arsonic 
group.  The  resulting  nitro  compound  (XVIII.)  is  then 
reduced  (XIX. -XXI.). 
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The  last  product  in  the 
reduction  XXII.  is  4:  4'-di- 
hydroxy-3  :  3'-diaminoarseno- 
benzene.  The  dihydrochloride 
of  this  compound  const  rl 
the  drug  "Salvarsan"'  (XXII.). 

Salvarsan  is  used  as  a  specific 
for  syphilis.  It  is  a  bright 
yellow  powder,  kept  in  contact 
with  an  indifferent  gas  so  as 
to  prevent  the  compound  from 
oxidising. 


By  means  of  the  diazo  reaction  arsanilic  acid  can  be  con- 
verted into  p-hydroxyphenylarsonic  (XVII.)  acid.  This 
compound  was  obtained  shortly  after  the  study  of  the  aryl 
arsenicals  was  begun.  It  could  also  be  prepared  by  the 
action  of  phenol  on  arsenic  acid  (at  1503  C).     In  practice 
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The  hydrosulphites.  which  are  employed  in  operations 
connected  with  the  dyeing  industry  as  reducing  agents. 
are  also  useful  in  the  preparation  of  arsenicals.  Mention 
has  already  been  made  of  sodium  hydrosulphite  in  con- 
nection with  "  Spirarsyl ;  "  the  same  salt  has  been 
employed  in  the  preparation  of  Salvarsan.  Thus,  after 
nitrating  p-hydroxyphenyl-arsonic  acid,  mentioned  above, 
the  resulting  nitro-derivatives  can  be  reduced  with  sodium 
hvdrosulphite  in  presence  of  caustic  soda  and  magnesium 
chloride  (XXIII.). 
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THE  RESULTS  OF  THE  STUDY  OF  COLLOIDS. 
T.  Svedberg.  Delivered  before  the  German  Chemical 
Society,    Nov.    29,    1913.     Ber.,     1914,    47,    12—38. 

[Abstract.] 

The  term  colloid  was  used  by  Graham  to  denote  a  class  of 
substances  possessing  a  very  small  power  of  diffusion  ;  and 
in  cases  where  a  substance  was  found  capable  of  existing 
both  as  a  colloid  and  as  a  crystalloid,  the  two  forms  were 
regarded  by  him  and  his  successors  as  allotropic  modifica- 
tions. This  view  was,  however,  gradually  displaced  and 
more  recently  it  has  been  recognised  that  the  distinctive 
properties  of  colloids  are  due,  not  to  their  intramolecular, 
but  to  their  extramolecular  or  physical  structure.  The 
truth  of  the  latter  view  was  conclusively  established  in 
1903,  when  examination  of  colloidal  solutions  with  the 
ultramicro8cope  of  Siedentopf  and  Zsigmondy  (compare 
Michaelis.  this  J.,  1906,  715)  showed  that  they  are  hetero- 
geneous. Colloidal  solutions  may  hence  be  defined  as 
systems  composed  of  minute  particles  suspended  in  a 
gaseous,  liquid,  or  solid  medium.  In  accordance  with  a 
proposal  of  Wo.  Ostwald  in  1907,  the  total  mass  of  the 
suspended  particles  is  frequently  designated  the  disperse 
phase,  whilst  the  other  component  (the  continuous  phase), 
is  termed  the  dispersion  medium.  Following  Graham, 
colloidal  solutions  are  also  termed  sols,  e.g.,  hydrosols  with 
water  as  dispersion  medium,  alcohsols  with  alcohol,  and 
so  on.     In  the  ultramicroscope  an  intense  beam  of  light  is 


Further,  by  means  of  the  hydrosulphite  formaldehyde- 
sulphoxalate  "  Salvarsan  "  itself  has  been  rsducedwith  the 
production  of  an  acidic  compound,  which,  when  neutralised 
with  soda,  forms  a  sodium  salt,  known  as  the  drug  Neo- 
salvarsan  (XXIV.).  Neosalvarsan  dissolves  in  water  to  a 
neutral  solution,  and  has  decided  advantages  over  solutions 
of  Salvarsan,  for  the  latter  are  not  only  easily  oxidised, 
but  are  also  acidic,  and  this  acidity  has  to  be  neutralised 
before  the  drug  can  be  administered  intravenously. 

From  this  brief  sketch  you  would  have  noticed  how  in 
the  application  of  chemical  science  to  the  production  of 
aniline  dyes  there  has  been  opened  up  a  series  of  new 
and  highly  potent  arsenical  compounds  possessing  remark- 
able therapeutic  value.  They  are  applied  by  a  method  of 
treatment  termed  chemotherapy,  the  principle  of  which  is 
to  employ  chemical  substances  in  infectious  diseases 
which  hinder  the  development  of  the  parasites  giving 
rise  to  such  diseases  without  being  harmful  to  the  patient 
— at  least,  in  doses  required  to  destroy  the  parasites. 
The  organic  chemical  compounds  thus  obtained  are 
called  parasitotropic  chemicals.  Further  investigations, 
which  are  at  present  being  undertaken  in  connection  with 
these  arsenicals,  have  for  their  object  not  only  the  dis- 
covery of  synthetical  methods  for  the  preparation  of  new 
drugs,  which  may  prove  more  potent  than  those  which 
have  already  been  found  to  be  therapeutically  useful, 
but  also  the  improvements  of  the  methods  w'hieh  aie 
employed  in  the  production  of  the  latter. 


directed  through  the  solution  and  the  illuminated  field  is 
viewed  through  a  microscope  in  such  a  way  that  only 
that  portion  of  the  light  which  is  refracted  by  the  suspended 
particles,  and  which  is  linearly  polarised,  is  observed. 
The  suspended  particles  appear  as  bright  points  of  light, 
and  by  counting  the  number  in  a  known  volume  of  the 
liquid  and  dividing  by  the  total  mass  of  the  disperse 
phase  in  the  same  volume,  the  mass  of  a  single  particle  can 
be  calculated,  and  from  this,  assuming  the  prrticles  to  be 
spherical  or  cubical,  the  size  of  the  particle.  The  smallest 
particles  hitherto  definitely  detected  in  this  way  are 
metallic  particles  of  the  order  of  5-millionths  of  a  milli- 
metre (5/.ifi).  Another  method  used  in  investigating  the 
structure  of  colloidal  solutions,  is  that  of  ultra-filtration, 
devised  by  Bechhold  (this  J.,  1906,  1177  :  1907,  993), 
the  solution  being  filtered  under  pressure  through  paper 
impregnated  with  collodion  or  gelatin  solutions  of  different 
concentrations.  By  suitable  choice  of  filters,  colloids 
having  particles  of  different  sizes  can  be  separated  one. 
from  another. 

Substances  in  colloidal  solution  can  be  precipitated 
in  various  ways,  the  process  being  termed  coagulation, 
and  the  separated  substance,  the  coagulum  ;  or,  following 
Graham,  a  gel.  Until  about  2  years  ago,  gels  were  mostly 
regarded  as  having  a  fine  network  structure  (Biitschli, 
1892 — 1898)  or  consisting  of  very  small  or  invisible  "  foam 
cells  "  with  liquid  or  solid  "  foam  walls  "  (Quincke,  1901). 
More  recently  the  work  of  Zsismiondy  and  his  pupils  (this 
J.,  1911,  1056  ;  1912,  82,  10S4)  has  shown  that  gels  have 
a  minute  granular  rather  than  a  foam-like  structure,  and 
Oden  (this  J.,  1912,  260)  has  shown  that  in  the  case  of 
reversible  gels,  the  particles  in  the  original  colloidal 
solution  and  in  the  solution  regenerated  from  the  gel 
are  of  the  same  order  of  size,  whence  it  may  be  inferred 
that  the  particles  retain  their  individual  character  during 
coagulation.  It  has  been  shown  by  Zsigmondv  (this  J., 
1911,  1056;  see  also  Anderson,  this  J.,  1914,  "829)  that 
the  phenomena  observed  in  the  dehydration  and  rehydra- 
tion of  gels  can  be  satisfactorily  explained  by  the  extreme 
fineness  of  their  structure,  and  he  has  calculated  that  the 
size  of  the  hollow  spaces  in  silicic  acid  gel  is  of  the  order 
of  5/i  j*. 

Any  process  leading  to  the  formation  of  minute  particles 
may  serve  as  a  method  of  preparing  colloids,  the  chief 
requirement  being  that  the  particles  must  be  practically 
insoluble  in  the  surrounding  medium.  For  example,  in 
the  case  of  BaS04,  AgCl,  AgBr,  Agl,  the  ease  of  formation 
of  aqueous  colloidal  solutions  increases  in  the  order  given, 
the  respective  solubilities  being  210-4,  1-10-4,  110~5, 
and  1-10~?%.  Stable  colloidal  solutions  of  sodium 
chloride  in  benzene,  in  which  its  solubility  is  very  small, 
can  be  obtained  (Paal.  this  J.,  1906,  1066).  In  many  cases 
stable  colloidal  solutions  can  only  be  obtained  if  traces  of 
electrolytes  are  present  ;  and  frequently,  also,  coagulated 
colloids  can  be  again  brought  into  colloidal  solution,  or 
peptised,  by  addition  of  traces  of  electrolytes.  Most 
methods  for  the  formation  of  colloidal  solutions  depend 
upon  the  condensation  of  molecules  to  larger  aggregates 
(colloidal  particles),  as,  for  example,  in  the  formation  of 
colloidal  metals  by  reduction,  of  metallic  hydroxides  by 
hydrolysis,  etc.  In  other  methods,  compact  material 
is  disintegrated  either  electrically  or  mechanically.  Von 
Weimarn  has  prepared  colloidal  solutions  by  finely 
pulverising  an  insoluble  substance  with  an  inert  soluble 
substance,  such  as  urea,  and  dissolving  the  mixture  in 
water.  Electrical  disintegration  methods  are  widelv  used 
(Bredig.  this  J.,  1899,  50,  281  ;  Svedberg,  this  J..'  1906, 
543).  In  some  cases  colloidal  solutions  are  formed  merely 
by  irradiation  of  compact  metal  immersed  in  a  liquid  (e.g., 
silver  in  water  or  alcohol)  with  ultra-violet  light.  Accord- 
ing to  unpublished  experiments  of  Nordenson,  this  is  not 
due  to  direct  disintegration  of  the  metal  by  the  action  of 
the  light,  but  is  a  purely  photochemical  process,  the  metal 
dissolving  in  the  liquid  as  a  crystalloid  and  being  subse- 
quently reduced  with  formation  of  colloidal  particles. 
Traube-Mengarini's  statement  (this  J.,  1910,  700:  1911, 
219)  that  compact  metals  may  dissolve  directly  to  colloidal 
solutions  in  distilled  water  is  incorrect :  the  phenomena 
observed  are  due  to  chemical  reactions  and  do  not  occur — 
at  any  rate  in  the  case  of  silver,  gold,  and  platinum — 
if  the  water  be  sufficiently  pure  and  light  be  excluded. 
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The    in..-.!    important    method   oi    purifying   oo 

itions  is  ii\  dialysis,  the  technique  oi  which  has  I a 

iilv  improved  by  Zsigmondy  (this  J.,  1910,  1248). 
uiother  method  oonsists  in  the  ooagulation  and  re*aolution 
oi  the  oolloid,  but  is  only  applicable  in  special  oa 

Zsigmondy  (Z.  physik.  Chem.,  1906, 56,  o5)  first  prepared 
ooUoidal  solutions  with  i  artii  les  oi  approximately  uniform 
M/r.by  adding  a  previously  prepared  >-i  >ll<  >nlifc1  gold  solut  ii  nt 
to  a  mixture  oi  a  gold  solution  and  a  reduoing  agent  :  the 
reduoed  gold  was  deposited  entirely  on  the  read}  formed 
ooUoidal  particles  and  by  varying  the  conditions,  sols  with 
particles  of  different  imi  approximately  uniform  size  were 
obtained.  Other  methods  oi  preparing  such  solutions  arc 
by  fractionaloent  rifuging  (Perrin,  Colloidohem.  Belhefte, 
1910,  1,  242),  ultra-filtration  (Beohhold,  foe,  cit.).  and 
fractional  coagulation  (Odin,  loi-.  cit.). 

It  wiws  considered  formerly  that  a  dear  distinction  could 
bo  drawn  between  ooUoidal  and  true  solutions  by  reason  of 
the  former  possessing  very  small  osmotic  pressures. 
Einstein  has  pointed  out.  however,  thai  the  ooncentration 
of  colloidal  solutions  varies  not  according  to  the  weight  of 
the  disperse  phase  bnl  according  to  the  number  of  particles 
therein,  a  .V  1  colloidal  solution  l»  ing  one  in  which  tho 
number  of  suspended  particles  per  litre  is  the  same  as  the 
Dumber  of  molecules  in  a  .V  i  true  solution  or  in  2  grms.  of 
hydrogen,  viz.,  6T0.1023  ;  and  a  considerable  amount  of 
experimental  evidence  has  been  accumulated  from  diffusion 
experiments  and  study  of  the  Rrownian  motion,  showing 
that  if  the  osmotic  equivalence  of  moleoules  and  suspended 
particles  be  accepted,  van't  Hoff's  formula  for  expressing  the 
osmotic  pressure  may  be  applied  to  dilute  colloidal  solutions. 

The  suspended  part  icles  of  a  colloidal  solution  frequently 
carry  an  electric  charge  and  such  solutions  hence  possess 
greater  electrical  conductivity  than  the  dispersion  medium 
(intermicellar  liquid).  L'nder  the  influence  of  a  difference 
of  potential  the  charged  particles  travel  in  a  similar 
manner  to  ions.  The  velocity  of  migration  of  the  particles 
is  of  the  same  order  as  that  of  ions,  and  in  many  cases 
is  strongly  affected  by  addition  of  electrolytes.  By  the 
aid  of  Stokes'  resistance-formula,  Zsigmondy  has  calcu- 
lated that  in  the  case  of  a  silver  sol  having  particles  of  aO/ifi 
diam.  and  a  mobility  of  2/i,  the  charge  on  each  particle 
is  297.10"" 10  electrostatic  units,  which  is  about  the  same  as 
that  which  would  be  carried  by  an  ion  having  a  valency 
of  62.  With  increasing  concentration,  above  a  certain  limit 
the  electrical  conductivity  of  colloidal  solutions  also  in- 
creases and  more  rapidly,  colloidal  solutions  differing 
in  this  respect  from  true  solutions. 

As  the  sum  of  the  limiting  surfaces  between  the  sus- 
pended particles  and  the  dispersion  medium  in  colloidal 
solutions  is  very  large,  adsorption  phenomena  play  a 
great  part,  and  it  has  been  shown  independently  by 
Ostwald  (van  Bemmelen-Festachrift,  1910,  267)  and  by 
Lottermoser  and  Mania  (Her..  1910,  43,  3613)  that  an 
adsorption-equilibrium  exists  in  colloidal  solutions. 
Hardy  (J.  of  Physiol..  1899.  24,  288)  found  that  in  many 
colloidal  solutions  spontaneous  coagulation  occurred  when 
the  electric  charge  carried  by  the  suspended  particles 
was  neutralised  in  any  way:  and  most  colloidal  solutions 
are  considerably  less  stable  at  the  isoelectric  point.  The 
most  important  method  of  effecting  coagulation  is  by 
addition  of  an  electrolyte.  When  the  electrolyte  is 
added  gradually,  coagulation  takes  place  suddenly  at  a 
certain  concentration — the  so-called  saturation  value 
("  Schinlh  mr,  rl  ") — which  varies  with  different  colloids 
and  with  different  electrolytes.  According  to  Freundlich 
(this  J..  19(17.  646)  coagulation  is  due  to  neutralisation 
of  the  charge  carried  by  the  suspended  particles  by 
adsorbed  ions.  As  Bhowing  the  effect  of  adsorbed  ions 
it  may  be  mentioned  that  Lottermoser  (J.  prakt.  Chem., 
1905. '72,  39;  1906,  73,  :i74)  obtained  a  negative  silver 
iodide  colloid  by  using  40  c.c.  of  N  20  AgNO,  and  50  c.c. 
of  .V  20  Kl  and  a  positive  colloid  from  o0  c.c.  of  A'  2u 
AgNO,  and  40  c.c.  of  A"  20  KI.  the  charges  Ix-ini:  due 
to  iodine  ions  and  silver  ions  respectively.  In  a  study  of 
the  reversible  coagulation  of  colloidal  sulphur  solutions 
Oden  {loc.  cit.)  found  that  the  coagulating  power  of  an 
electrolyte  increases  with  its  degree  of  dissociation  :  and 
that  the  "  saturation  value  "  becomes  better  defined  with 
increasing  uniformity  of  the  size  of  the  colloidal  particles 
and  also  increases  with  rise  of  temperature.     In  the  case  of 
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WaUach  (Nadir.  Kgl.  Ges.  Wise.  Gottmgen,  1910,  Math'- 
phys.  Kl.).  Reduction  is  effected  merely  by  exposing  a 
mixture  oi  colloid  d  palladium  solution  and  a  neutral 
aqueous  or  alcoholic  solution  of  the  substance  to  be 
reduced  to  the  action  of  hydrogen  gas,  and  th.-  met! 
has  already  acquired  considerable  importance  fol 
synthesis  of  hydrogenised  organic  compounds  and  the 
detection  of  double  linkagi 

The  study  oi  colloidal  systems  having  a  gaseous  dis- 
persion medium  has  been  pursued  n  -fully  in 
England.  As  s  result  oi  the  work  oi  Townsend  (IS 
J.  I.  Thomson  (1893—1899)  and.  especially,  oi  C.  T.  R. 
Wilson  (1897 — 1912).  it  has  been  demonstrated  that  the 
formation  of  fog  is  due  chiefly  to  condensation  of  water 
vapour  on  gaseous  ions,  and  the  experimental  formation  of 
mist  or  fog  in  this  way  has  proved  one  of  the  most  valuable 
methods  oi  investigating  ionisation  in  gases. 

( if  colloids  with  solid  dispersion  medium,  ruby  glass  has 
been  thoroughly  investigated  by  Zsigmondv  and  Si.d.ntopf 
(Ann.  der  Physik.  1903,  [4j,  10,  2).  It  is  noteworthy 
that  many  of  the  most  beautiful  colour  phenomena  known 
are  caused  by  the  presence  of  colloids.  The  magnificent 
play  of  colours  frequently  observed  at  sunset  is  due  to 
colloidal  particles  of  dust  and  moisture  in  the  atmosph. ire  : 
and  the  colour  of  ruby  glass  and  of  many  precious  stones 
is  due  to  colloidal  metal  particles.  The  colour  of  blue 
rock  salt,  for  example,  is  due  to  colloidal  sodium  ;  sapphire 
and  amethyst  are  solid  colloidal  solutions,  and  opal  is 
a  solid  silicic  acid  gel.  It  is  also  extremely  probable 
that  the  finer  structure  of  many  metals  is  due  to  solid 
colloidal   solutions. 

Practical  applications  of  the  results  of  the  invest iaation 
of  colloids  are  numerous.  In  the  ca.se  of  biology  and 
medicine,  for  example,  the  work  of  M.  H.  Fischer  on 
nephritis (Di«  NephnHs,  Dresden.  1912)  may  be  cited,  which 
led  to  a  simple  method  of  treating  this  disease.  The  value 
of  colloid-chemical  considerations  in  geology  and  miner- 
alogy has  been  shown  by  Docker  (KoUoid-Zcits..  1909 — 
1912)  and  by  Cornu  (Kolloid-Zeita.,  1905).  Tin-  study  oi 
colloids  is  of  great  importance  for  agriculture,  for  some  oi 
the  most  important  properties  oi  soils.  .-..;..  their  power  oi 
retaining  moisture  and  fertilising  salts,  are  due  to  the 
presence  of  colloids.  Luppo-Cranur's  colloid-chemical 
studies  of  the  photographic  process  (Kolloidchcntic  und 
Photographic, Dresden,  H"'v  wn  that  it  is  probable 

that  the  latent  image  consists  of  ultramicroscopic  silver 
particles,  which  serve  as  nuclei  in  the  subsequent  develop- 
ment. Results  obtained  in  investigations  of  the  mutual 
precipitation  of  colloids  have  thrown  a  considerable  amount 
of  light  on  the  problem  of  sewage  purification.  The  study 
of  colloids  will  undoubtedly  become  of  increasing  im- 
portance in  such  branches  of  industry  as  dyeing,  brewing, 
soap-making,  ceramics,  and  rubber,  in  which  the  products 
dealt  with  are  mainly  colloids  (see  Arndt.  Du  Bedtutimg 
d<r  KoUoide  fir  die  fcrhnik,  Dresden,  1911).— A.  - 


1192 


Cl.  I.— GENERAL   PLANT;     MACHINERY 


[Dec.  31,  1914. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — Sd.  each,  to  the  Comptroller  of  the  Patent  Office,    \V.  Temple  Franks,    Esq.,  Southampton  Buildings,  Chancery  Lane, 

London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — 1   fr.   05  c.  each,  as  follows :    Patents  dated   1002  to   1007  inclusive,   Belin  et  Cie.,   56,   Eue   des  Francs   Bourgeois, 

Paris  (3e.) ;    Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I.— GENERAL  PLANT;  MACHINERY, 

Power  production  from  gas  engines.     Utilisation  of  waste 
fuels.     Coster.     See  Ha. 

Patents. 

Pressure    filters.     J.    A.     Muirhead.    Tadcaster,    Yorks. 

Eng.  Pat.  24,768,  Oct.  31,  1913. 
The  joint  between  the  elements  of  a  cylindrical  pressure 
filter  for  beer  and  the  like  is  made  by  a  rubber  ring  of 
circular  cross-section  which  fits  into  a  corresponding 
recess  formed  on  one  side  of  the  plates  near  the  periphery. 
A  circular  rib  formed  on  the  opposite  side  of  the  adjacent 
plate  presses  against  the  rubber  ring. — W.  H.  C. 

Separators  or  dryers  ';  Centrifugal  — — .  K.  and  A.  Ward, 
Stockholm,  Sweden.  Eng.  Pat,  10,783,  May  1,  1914. 
Under  Int.  Conv.,  May  8,  1913. 

The  mixture  of  solids  and  liquid  enters  the  separator 
through  the  pipe,  66,  and  passes  through  the  channel,  1, 
to  the  separation  chamber,  2.     The  inner  wall  of  this 


funnel  which  leads  it  to  the  middle  of  a  second  disc 
on  the  same  vertical  shaft  as  the  first.  It  meets  an 
ascending  current  of  hot  gases  passing  up  through  a 
casing  containing  a  system  of  discs  and  funnels. — O.  E.  M. 

Drying  apparatus.  E.  B.  Stone,  Assignor  to  The  American 
Hardware  Corporation,  New  Britain,  Conn.  U.S.  Pat. 
1,117,720,  Nov.  17,  1914 ;  date  of  appl.,  Dec.  30,  1913. 

The  articles  to  be  dried  are  conveyed  by  a  worm  along 
a  horizontal  perforated  tube  while  being  sprinkled  with 
drying  material  contained  in  a  surrounding  rotating  casing 
furnished  with  internal  wings. — 0.  E.  M. 

Oils  and  other  liquids  ,•   System  for  cleaning  and  purifying 

.     R.   S.   Johnson,   Cleveland,   Ohio,   Assignor   to 

S.   F.   Bowser   &  Co.,   Fort  Wayne,   Ind.     U.S.   Pat. 
1,115,827,  Nov.  3,  1914.     Date  of  appl.,  July  23,  1913. 

A  number  of  settling  tanks  are  connected  in  series  and  the 
dirty  oil  is  passed  through  them  by  means  of  a  pump. 
Pipe  connections  and  valves  are  provided  so  that  any  of  the 


chamber  is  rotated  on  the  shaft,  14,  and  the  outer  wall 
is  formed  by  a  series  of  endless  bands,  3,  which  pass  over 
the  rollers  6,  7,  17,  69,  the  angle  at  which  the  band  is  set 
being  adjustable.  The  whole  is  enclosed  in  the  outer 
drum,  20,  which  is  also  rotated  on  the  shaft,  14.  The 
greater  part  of  the  liquid  passes  through  the  ports,  9, 
and  away  by  the  pipes,  12,  82.  The  solids  are  carried 
forward  bj-  the  bands,  3,  more  liquid  being  separated, 
which  is  finally  discharged  through  43.  The  solids  are 
carried  forward  over  the  roller,  17,  and  are  discharged 
through  84.— W.  H.  C. 

Stone,  grit,  sand,  etc.  ;  Drying  and  heating  of .     T.,  A., 

T.,  and  F.  Coleman,  Derby.     Eng.  Pat.  3103,  Feb.  6, 
1914. 

The  material  is  fed  to  the  middle,  and  is  thrown  off  the 
periphery,    of   a   dished   rotating   disc   surrounded   by   a 


tanks  may  be  cut   out  of  the  series  and  the  oil  may  be 
transferred  by  the  pump  from  one  tank  to  any  other. 

—A.  T.  L. 

Evaporating    apparatus.     T.    F.     Sanborn,    New    York. 

U.S.   Pat.    1,116,927,  Nov.    10,   1914;    date  of  appl., 

April  19,  1913. 
Evaporating  cells  are  made  polygonal  in  plan  so  that 
they  may  be  grouped  together  to  give  a  single  cell  of 
larger  capacity. — O.  E.  M. 

Still.     A.   G.   Duncan,  Joliet,  111.     U.S.   Pat.    1,116,578, 

Nov.   10,   1914  ;    date  of  appl.,  June   16,   1913. 
The  still  is  divided  into  sections  by  horizontal  plates 
upon   which   the   liquid   is   retained   by   damming  walls. 
Sealing  walls  attached  to  the  under  side  of  the  partition 
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above,  mill  dipping  into  tli--  liquid,  constrain  a  ourrenl 
of  gat  forced  into  the  section  to  pas.,  through  the  liquid. 

O.  E.  M. 

furnace*  .      \pparatut  for  increasing  il"   tempera 
tare  of  combustion  in  II.  I.    Doherty,  New   York, 

l.s.    Pat    1,117,172,   Nov.    17.    lull;    date  oi  appl., 
April  I.  1912. 

A  oas  iikmim.  rocujicrator  above  an  aii  heating  recuper- 
ator is  placed  ou  each  aide  oi  a  turnaee  or  generator. 

0.  E.  M. 

Suspended  mailer;    il  tans  for  removing  particles  of 

fr<mt  bodies  of  fluid.     \\ .   \\    Strong,   Pittsburg 
A.   r.  Neebit,  Wilkinsbuig,  Assignors  to  R.   B.  Mellon, 
Pittsburgh,  Pa.     U.S.   Pat.   1,117,531,  Nor.   IT.   1914; 
date  of  appL,  Feb.  11.  1813. 

'I'm  Suid  is  passed  up  an  earthed  central  tuba  and  out 
through  lateral  extensions  in  which  high-potential  elec- 
trodes are  fixed    -u.  E.  M 

hrijimj  of  liquid*  and   vapours.     Norsk    Hvdro-Klcktrisk 
Kvaelstofaktieeelskab,   Christiania.     Eng.   Pat.   27,239, 
Hot.  2ii.  1913.     Under  int.  i  onv.,  Nov.  30,  1912 
I'r.  l'at.  466,604  of  1913  i  this  J.,  1914,  643.— T.  K.  B. 

Separator;      Centrifugal  E.     Kdpkc.     Honolulu. 

Hawaii.     U.S.  Tat.   1,117,196,  Nov.   17.   1914.     Dato  of 
appl.,  .Ian.  17.  1914. 

Shb  Ft.  Pat  467,981  of  1914 ;  tbjsj.,  L914,  1023.     T.F.B 
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Has  cokr  fur   steam-raising.     E.    W.    L.    Nicol.     J.    Has 
Lighting.   1914,   128,  4:24     125. 

'I'm:  results  of  analyses  and  determinations  of  calorific 
value  are  quoted,  showing  the  comparative  fuel  values  of 
various  kinds  of  coal  and  coke  obtained  in  London.  The 
figures  for  coals  varied  from  95,760  B.Th.U.  per  penny 
cost  for  a  Welsh  coal,  containing  87-3%  fixed  carbon,  Ii",, 
ash,  4°0  hydrogen,  and  cost  ing  29a  6d.  per  ton.  to  1 1 1,000 
B.Th.U.  per  penny  for  anthracite,  containing  92%  fixed 
carbon,  3°0  ash,  :i%  hydrogen,  at  25s.  per  ton,  and  129,800 
K.'l'h.U.  per  penny  for  washed  bituminous  nuts,  with 
16  6%  carbon,  10%  ash,  5-4o%  hydrogen,  and  about  10% 
moisture,  at  17s.  od.  per  ton.  For  gas  coke,  from  good 
Quality  coal,  broken  and  graded,  the  figures  ranged  from 
121,800  to  14o,700  B.Th.U.  per  penny  cost,  according  to 
price  (ltis.  8d.  to  ^'"s.  per  ton);  in  each  case  the  coke 
contained  SS"0  fixed  carbon.  8%  ash,  and  0-5%  hydro- 
gen ;  "average  "  gas  eoke  gave  values  from  111.000  to 
134,400  B.Th.U.  per  penny  according  to  [ince  (same 
limits)  ;  this  contained  8t>°,,  fixed  carbon  and  0-5% 
hydrogen.  The  London  Coke  Committee  recommend  for 
use  with  coke  in  boilers  fitted  for  coal  tiring,  a  forced- 
draught  apparatus  working  on  the  steam-jet  injector 
principle.  That  coke  can  replace  coal  with  advantage 
for  steam  raising  is  shown  by  the  case  of  an  electric 
lighting  station,  which  had  previously  obtained  an  average 
evaporation  of  5-9  lb.  of  water  per  pound  of  fine  coal 
slack  ;  using  broken  coke  under  similar  conditions,  an 
average  of  over  8  lb.  of  water  per  pound  of  fuel  has  been 
obtained.— T.  F.  B. 

Power  production  from  gu<  ■  ngines.  Tin  utilisation  of 
waste  fuels.  A.  V.  Coster.  Times  Eng.  Suppl.,  Nov.  27. 
1914,  157. 

The  author  pointed  out  the  advantages  of  the  gas  engine, 
owing  to  its  ability  to  utilize  waste  fuels  and  gas,  for 
the  production  of  power,  and  urged  the  need  for  manu- 
facturers in  this  country  to  follow  < Germany  in  making 
the  utmost  use  of  such  resources.  Calculations  based 
on  an  output  of  10,000,000  tons  of  pig  iron  annually,  show 


thai  powi  which  would 

trioal   h.p.   for   powei    and    ligl 

•  d,  and  that  of  the  30,000  00 
ally  in  the  Brii '  ipoi 

tion  ,Md.  in  the  iron  rl 

Wi   tphab'a  and   EUuneland        •       dlj    do  powi 
wasted,  and  cheap  electrical  powi  mu 

facturing  purposes.     At  the  Krupp  work)  I 
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confined  to  the  utilization  of  waste  products.  With 
ordinary  E  oal  and  coke,  if  the  oalorifi 

the  in  I  a-  supplied  t.i  the. boiler  or  producei 
100,   then   26-8%   of  the   heat    is   converted   is 
work  in  the  grs-ongine,  against   13%  in  thi  ngine, 

iat   with  engines   working  at  from  three-quarti 
full  load  the  thermal  effioiencj  of  the  former  is  about 
twice    that    of    the    latter.      Tie  .wight    of    fuel 

that  must   be  handled  |x-r  h.p.  and  the  reduced  attention 
required  at   the  gas  producer  are  also  in  favour  ol   ; 
Stai  again,  are  at    least    "  than  in  a 

steam  installation,  the  admission  of  air  through  a  I -in.  bole 
being  sufficient  to  maintain  oombustioo  over  a  long 
\\erk-eiid  in  a  oOO  h.p.  gas  producer  ;  and  the  c.»st  in 
wages  involve  I  in  starting  up  a  power  plant  itly 

reduced.  itarf    the    sngini    can   l» 

obtained  in  about  a  iiuartjr  of  an  hour. 

When  blast-furnace  or  coke-oven  u'a.-  is  available  the 
advantages  of  the  gas-engine  become  enormous.  At  the 
CockeriU  works,  near  Liege,  all  the  power  is  developed 
from  blast-furnace  gas,  and  allowing  annual  depreciation 
equal  to  13%  of  the  cost  ..f  tie-  installation,  with  4380 
working  hours  a  year,  corresponding  to  a  load  factor  of 

total  cost  |M-r  k\\.  is  0183d.     In  a  blast  fun 
having  a  capacity  of  20  tons  a  day  and  consuming  10  tons 
of  coke  an   hour  the   waste  l'.vs   produced   is  sufficient   t" 
ecu,  rat,    10,000  b.h.p.  by  68.      •  »f  this  2600  h.p. 

arc  required  for  air  supply,  transport,  lighting,  etc..  and 
the  remaining  7.VXI  h.p.  arc  available  for  driving  rolling 
mills  or  generating  electricity,  which  ma\  l»-  Bold.  A 
coke-oven  with  a  capacity  of  200  tons  per  24  hours  and 
consuming  In  tons  of  coke  an  hour  generates  enough 
to  develop  1800  to  2000  b.h.p.  in  gas-engini  s;  and.  fun1 
by    using   the  i coke   smalls)    in   a  gas-engine 

900  b.h.p.  are  obtained  in  addition,  so  that  close  upon  3000 
h.p.  are  available  continuously. 

iiithracib  .  Preservattm  ■■    water.    R.  LVEstape, 

I.  hid.   ihim..  Mm.  c  Met,   1914,   1,  446—447. 
A  i  in  i  i.ar  magazine  of  reinforced  concrete  provided  with 

pipes  for  drawing  off  water  and  a  door  for  removing  the 
coal  was  tilled  to  about  two-thirds  of  its  capacity  (3-''"t 
tons)  with  ungraded  coal,  the  remaining  portion  bt 
divided  into  three  parts  filled  respectively  with  ungraded 
out  .lining  40%  sl3ck.  small  pieces,  and  larce  lumps. 
After  20  days  under  water  the  coal  bad  only  absorbed 
0  7',  moisture,  while  the  amount  of  water  adhering  to 
the  surface  was  15  to  20%  in  the  case  of  the  slack,  -  to 
3%  on  the  small  pieces,  and  1-5%  on  the  large  lumps. 
After  several  months  storage  the  water  was  drained  off 
for  7i  days,  and  the  coal  at  the  bottom  of  the  magazine 
then  contained  8-8%  water  and  6%  when  it  reached  the 
sheds.  After  10.1  days'  drainage  the  respective  quantities 
before  and  after  reaching  the  sheds  were  6-2  and  .v2%. 
The  conclusion  is  drawn  that  coal  that  has  been  stored 
under  water  is  ready  for  use  within  3  to  4  days  after  the 
water  has  been  drained  off. — C.  A.  M. 

Catalysis  in  tin  in*  industry.     R.  Lessim:.     J.  (.as  Lighting, 

1914,  127,  670—673. 

Coal  dust  or  the  mineral  matter  in  coal  appears  to  act 

catalyst   in  effecting  oxidation  of  coal  at  ordinary 

temperatures,  and  this  action  becomes  much  more  marked 

at   the   high  temperatures  of  gas  retorte.     The  types  of 

o 
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reactions  and  decompositions  which  occur  in  these  retorts 
are  known  to  be  liable  to  catalytic  influence.  Catalytic 
material  is  amply  furnished  by  the  mineral  matter  of  the 
coal,  the  composition  of  which  has  been  little  investigated 
except  in  the  oxidized  state  in  which  it  appears  in  the 
ash.  The  retort  material  probably  has  a  catalytic  action, 
depending  on  its  chemical  composition  and  whether  its 
surface  is  smooth  or  porous  or  more  or  less  covered  with 
retort  carbon.  The  lime  which,  according  to  Cooper's 
process,  is  added  to  coal  before  carbonization  doubtless 
acts  catalyticallv  in  accelerating  the  primary  formation 
of  permanent  gas  and  of  t*  vapours  which  do  not  readily 
decompose,  as  well  as  in  increasing  the  yield  of  ammonia. 
In  water-gas  plant  lime  and  other  catalysts  may  promote 
the  hvdrogenation  of  the  oxides  of  carbon  into  methane. 
Catalysis  also  plays  an  important  part  in  gas  purification, 
especially  in  the  process  perfected  by  Carpenter  in  colla- 
boration' with  Evans  and  Franks,  by  which  the  carbon 
bisulphide  in  the  gas  is  converted  into  hydrogen  sulphide 
by  nickel  at  about  430°  C.  Examples  are  also  quoted  to 
show  that  catalysis  comes  into  play  in  the  working  up 
of  many  by-products  of  gas  manufacture  and  in  many 
modes  of  application  of  gas. 

Furl';   Review   of   recent   work   on .     D.   Meneghini. 

Annali  Chim.  Appl.,  1914,  2,  251—275. 
The  separation  of  unconsumed  coal.  etc..  from  furnace 
ashes  and  cinders  bv  utilising  the  different  specific  gravities 
of  the  mineral  (2~-5 — 3)  and  carbonaceous  constituents 
1-3 — 1-5)  respectively,  has  been  tried  successfully  (Velten, 
Rev.  Gen.  d.  Sci..  1913.  216),  38  tons  of  coke  containing 
84%  of  combustible  matter  and  having  a  heating  value 
of  6500  cals.  being  recovered  from  2000  tons  of  furnace 
residues.  A  product  of  lower  calorific  value,  but  which  can 
be  utilised  in  gas  producers,  can  also  be  recovered. 

Schillins  (Z.  Vcr.  dents.  Ing.,  1913.  66S)  has  compared 
the  results  obtained  with  the  older  and  more  modern 
types  of  gas  retorts  : — 


6  cm.  in  bore  by  200  cm.  long.     The  limits  of  inflammability 
were  : — 

Methane.  °o. 


Central  ignition  in  large 

globe     

Vertical  tube,  closed  at 

both  ends : — 

(.\  >  Ignition  at  bottom 

(n)  Ignition  at  top 

Horizontal  tube,  closed 

at  both  end*  :  — 


Ignition  at  one  end 


Lower  limit. 


Not  less  than  3-40 
00 


5-4  (flame  travels 
only  along  top  of 
tube) 

5-6  (methane  all 
burnt) 


Higher  limit. 


14-8 


Not  more  than  14-8 
134 


J 


14-3 


The  appearances  of  the  flames  are  indicated  by  diagrams. 
Under  condition  (A)  flares  of  flame  were  produced  which 
travelled  increasing  distances  upwards  as  the  methane- 
content  was  gradually  raised  from  5%,  until  at  5-4%  th^ 
whole  length  of  the  tube  (200  cm.)  was  traversed ; 
similarly,  5-35,  5-3  and  5-25%  CH4  corresponded  to 
distances  of  50,  40  and  30  cm.  respectively.  From  the 
results  obtained  with  horizontal  tubes  of  6  and  10  cm. 
bore  it  is  concluded  that  in  a  large  space  filled  with  a 
mixture  containing  5-4%  CH4,  ignition  at  the  bottom  would 
result  in  a  narrow  column  of  flame  travelling  upwards 
and  spreading  along  the  upper  boundary  only  of  the 
space.  Similarly,  slow  ascending  currents  of  air  con- 
taining 3  or  4%  of  coal-gas  conveyed  small  caps  of  flame 
along  a  tube  ;  such  mixtures  are  potentially  dangerous 
as  being  capable  of  firing  richer  mixtures.  The  lower 
limit  of  inflammability  fell  below  5-0%  in  well  agitated 
mixtures  of  methane  and  air  contained  in  a  4-litre  globs. 
The  criteria  of  inflammability  for  downward  propagation 
and  propagation  throughout  a  globe  are  emphasised  as 
preferable  to  the  criterion  depending  upon  upward 
propagation  as  recommended  bv  Coward  and  Brinsley 
(this  J.,  1914,  851).-J.  R. 


Date. 


metric  tons. 

Inclined  retorts    .... 

1884 

108 

Dessau   vertical 

retorts  : — 

Old  type   

100:i 

12-0 

New  type 

1911 

230 

Per  furnace  for  24  hours. 


Coal  Gas 

carbonised.       produced. 


Coke  for 
heating. 


Per  100  tons  (metric)  of  coal  per  24  hours. 


Gas  No.  of 

produced.         furnaces. 


No.  of 
workmen. 


cb.  metres,      metric  tons.      cb.  metres. 
3240  16  30,000 


4000 
8000 


1-7 
3-2 


33,000 

y.i.nno 


10 


8 
4-4 


15 


Coke  for 
heating. 


metric  tout-. 
14 


14 

14 


Ab-der-Halden  (Soc.  Techn.  du  Gaz,  June.  1913)  found 
that  by  extracting  soft  pitch  with  petroleum  ether,  42% 
of  high-boiling  oils  could  be  removed,  and  by  repeated 
extractions  with  petroleum  ether,  toluene,  and  carbon 
bisulphide,  a  residue  consisting  of  a  brown  powder  (H 
94-32,  C  406%),  m.  pt.  193°  C,  was  obtained.  This 
substance  plays  an  important  part  in  the  formation  of  tar. 
Berving  to  emulsify  the  "  free  carbon."  It  decomposes 
at  400°  C,  leaving"  a  hard,  dense,  carbonaceous  residue. 

To  overcome  the  difficulties  attending  the  use  of  Ameri- 
can coals  in  gas  producers  owing  to  the  fusibility  of  their  ash, 
it  has  been  proposed  to  produce  an  endothermic  reaction 
(e.g.  decomposition  of  carbon  dioxide)  ia  the  zone  of 
maximum  temperature,  and  this  has  been  effected  by 
mixing  combustion  gases  with  the  air  supplied  to  the 
producer :  in  practice  a  mixture  of  air  and  combustion 
gases  containing  9%  CO,  is  used  (Rev.  Gen.  Sci.,  1913. 
334).— A.    S. 

Inflammability    of   mixtures   of   methane    find   air;     The 

limits   of .     M.    J.    Burgess    and    R.    V.    Wheeler. 

Chem.  Soc.  Trans.,  1914,  105,  2591—2596. 
MrxTCBES  of  purified  methane  and  air  were  ignited  by 
sparking  in  a  large  glass  globe,  and  in  sealed  glass  cylinders 


Flames;    The  propagation  of in  "limit"  mixtures  of 

methane,  oxygen  and  nitrogen.  M.  J.  Burgess  and  R.  V. 
Wheeler.  Chem.  Soc.  Trans.,  1914,  105,  2596—2605. 
(See  also  preceding  abstract.) 
"  Lower"  and  "  higher-limit  "  mixtures  are  defined  as 
"  snch  that  a  given  volume  must,  under  the  conditions 
of  its  combustion,  evolve  just  sufficient  heat  to  raise  an 
equal  volume  to  its  ignition-temperature."  The  speed 
of  travel  of  the  flame  is  stated  to  be  constant  for  horizontal 
propagation  in  all  limit  mixtures  of  methane,  oxygen 
and  nitrogen.  Ignitions  of  such  mixtures  were  carried 
out  in  a  2i-litre  glass  globe,  and  in  each  case  the  flame 
gases  (withdrawn  through  a  capillary  tube)  and  the  final 
gases  were  analysed.  As  the  oxygen-content  was  reduced 
the  two  limits  approached  :  with  air,  the  limits  were 
5-60  and  14-82%  CH„  respectively:  with  17-00%  0, 
(and  8300%  N,)  the  limits  were  5-80  and  10-55%  CH,  : 
with  13-45%  Oj  (and  86-55%  N2)  the  limits  were  6-60 
and  G-70%  CH4 ;  and  in  an  atmosphere  containing  only 
13-25%  0„  all  proportions  of  methane  were  incapable  of 
propagating  flame.  The  essential  reaction  concerned  in 
the  propagation  is  CH,+02=CO+H2+H20.  With 
increasing  proportions  of  oxygen  more  and  more  of 
the   methane    is    completely    burnt    to  carbon  dioxide. 
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Preferential  burning  of  hydrogen  ovei  carl monoxide 

occurred  in  all  mixtures  containing  a  ratio  0  :CH|  rreatet 
ih. in  1-5.  With  ratios  ii"i  less  than  2-0  the  ignition- 
temperature  is  calculated  rhoroa  with  con- 
tinued increase  in  the  methane-concentration  up  to  th« 
higher  limit,  <>.:<'ll,  1-20,  the  ignition-temperature  rose 
gradual  I  v  to  718    i        J.  R. 

Oil  recovery  in  California;    Methods  of .     K.   Arnold 

and    V    R.  Qarnas     r.s.    Boreas  of   Mines,    Toohn. 
Paper  70,  191  1,  pp.  I 

Tin:    Califoruian    oil-wells    vary    in    depth    from    200    to 
1000  ft.,  and  very  few  of  the  wells  yield  oil  by  natural  How. 
In  a  few  casos  the  oil  is  raised  by   blowing  compressed 
air  into  the  lower  par)  ol   the  tubing 
which  reaches  to  the    bottom    of    the 
well,  and  this  method  is  suitable  for  ph.       «~ 

nil  and  water  mixtures  containing 
much  sand  (not  exceeding  20%)  which 
rapidly     wears      pump     valves     and  Jlfcjjfl 

barrels.     The  exhaust  Bteam  from  the  \ 

an  oompreesing  plant  is  used  for 
heating  the  oil  to  a  temperature  al 
which  the  water  separates  from  it. 
The  upkeep  and  operating  ooets  are 
low.  The  production  of  the  wells, 
however,  often  decreases  after  a  time 
when  the  oil  is  raised  by  air-lift, 
-  and  the  lowering  of  the  water-level 
in  the  strata  increases  the  required 
lift  so  that  the  air-pipe  must  be  sub- 
merged further  and  the  working 
becomes  increasingly  uneconomical 
after  the  air-pipe  has  been  lowered 
to  the  bottom  of  the  well.  In  the 
great  majority  of  wells,  the  oil  is 
raised  by  plunger  pumps.  The  work 
ing  barrel  (see  fig.)  is  66 — 84  in.  long 
and  1J — 3}  in.  inside  diameter,  and 
i-  screwed  to  the  lower  end  of  tubing 
which  extends  down  into  the  well. 
The  plunger  is  a  seamless  steel  tube. 
ground  to  fit  the  barrel.  Cup  or 
other  packing  is  used  when  the  ban-el 
has  become  worn.  The  plunger 
carries  a  tool-steel  ball  valve  a!  the 
upper  end,  and  a  similar  valve  for  the 
suction  is  provided  at  the  bottom  of 
the  barrel  and  can  be  removed  with 
the  plunger  for  renewal  without 
removing  the  tubing.  The  plunger  is 
operated  by  steel  tension  rods,  screwed 
together  in  20  ft.  lengths,  or  some- 
times by  wire  rope  or  wooden  rods. 
The  life  of  the  tubing  under  ordinary 
conditions  is  usually  4  years.  The 
pumping  stroke  is  20 — 35  ins. 
(average  23  ins.)  and  the  speed  15 — 30 
strokes  per  min.  (average  20).  The 
average  capacity  of  a  2J  in.  pump 
is  theoretically  4(X>  barrels  per 
results  are  obtained  in  practice  owing  to  leakage,  t  if 
5759  wells  using  plunger  pumps.  2631  use  steam  engines. 
869  use  electric  power  (generated  from  mountain  streams), 
and  2259  use  gas  engines.  The  fuels  used  for  steam  raising 
are  oil,  natural  gas,  and  wood.  Natural  gas  is  however 
used  much  more  economically  in  gas  engines,  the  con- 
sumption of  gas  per  I.H.P.-hour  being  13  eb.  ft.  in  an 
ordinary  gas  engine,  and  130  eb.  ft.  with  steam-power 
plant  as  ordinarily  used  for  pumping  oil-wells.  Diesel 
engines  arc  very  seldom  used. — A.  T.  L. 

Flames;    The  propagation  of in  mixtures  of  methane 

and  air.     The  "  uniform  "  movement.     R.  V.   Wheeler. 
Chem.  Soe.  Trans..  1914. 105, 2606—2613. 

When  mixtures  of  methane  and  air  contained  in  a  horizontal 
tube  closed  at  one  end  arc  ignited  at  the  open  end,  the 
flame  travels  for  a  short  distance  at  a  uniform  speed  ; 
but    eventually    this    "  uniform    movement "    is    always 


dav.       but       lower 


I  by  a  "  vibratoi 

"Hl  ated  a  tube  ol  al    li  ail    

1 n  oi  di  due  to  i ling 

bj    the  walls.     The  duration  of  the  uniform   movement 

nded    upon    the    composition    oi    thi     mixture    and 

increased  with  the  diametet   and  length  of  the  tuba  up 

to  a  definite  maximum  :   in  a  tube  of  5  cm    I than 

of  the  movement  wa    I  onlj 

SO  i  in.  in  .i  2  metre  tube.     Th  p-  i 

ond   .it    both   the    fowei     and    the    bight  i     limit     ol 
inflammability    (see  preceding  h  ol 

those  limil  a  mixtures  with  intermediate  m*than' 

content,  first   slowlj    then  rapid])    to  a  maximum   ralui 
of   .vlioni    1 12   (mi.    per   second  ;     i his     value 
prai  tii  Hi  i  onstanl  I  with  9  i ■>  to  10  55  .,  <  II, 

The  velocity  was  measured  bj  meant  ol  »  chronograph 
actuated  eleota  ioallj  bj  I  he  iuoi  esaivi  fusion  ol  i  tun 
coppei  screen  wires  placed  in  the  path  oi  the  flame  al 
distances  of  50  cm.  apart.  In  a  tub  oi  '.'  ran.  bore  the 
speed-  were  from  5  to  in  em.  per  second  greater,    J.  I: 

Naltn'it  ijif  mixtures;  Explosion  limits  "f  -.  /•  '"• 
Biluehowski  and  '/..  Lahooinslri.  Petroleum,  I'M' 
9,  605—606. 

The  explosion  limits  were  determined  by  sparking  mix! 

of  gas  and  air  in  a  Hempel  pipette.  Mixture-  containing 
7-55  to  ill",,  of  combustible  gat  were  explosive;  the 
corresponding  limits  for  methane  wen-  .",  7  -90,  and  for 
petrol  vapour  (from  a  light  spirit  ofsp.  gr.  0-022),  2-9  -8-l%, 

—A.  T.  L. 

Petroleum;   Researches  on  the  products  of  dsstructivi  Hi' 

illinium    of   ami*     Buetenari  and    Us    <Ieri> 

('.  IVtroni.  Diss.,  Bucarost.  1914.  Petroleum,  1014, 
9,  1377—1378. 
The  oils  subjected  to  destructive  distillation  wan 
crude  (Roumanian)  petroleum  (from  the  Vega'  work- 
in  Plocsti),  and  the  crude  benzine,  lamp  oil,  and  solar  oil 
fractions,  together  with  the  extract  obtained  from  the 
lamp  oil  fraction  by  means  of  liquid  sulphur  dioxide. 
.Minimum  yield  of  lis  and  maximum  of  tar  were  given 
In  the  sulphur  dioxide  extract  and  the  solar  oil  fraction  ; 
maximum  gas  and  minimum  tar  by  the  benzine  :  the 
lamp  oil  fraction  and  the  crude  Oil  gave  intermedi 
yields.  In  the  case  of  benzine  and  lamp  oil  light  liquid 
hydrocarbons  wen  carried  off  with  the  gases,  reducing  thi 
amount  of  tar;  moreover,  the  presence  oi  these  fracti 
in  the  crude  oil,  together  with  the  coke  produced  from 
certain  heavy  oils  present,  account  for  the  low  yield  of 
tar  from  the  crude  oil.  The  solar  oil  tar  contained  much 
more  benzene  and  toluene  than  the  tar  from  the  sulphur 
dioxide  extract,  which  was  composed  mainly  of  aromatic 
hydrocarbons  with  side  chains,  the  latter,  with  the  e.v 
tionofthc  mcthvl  group,  being  split  off  from  the  benzene 
nucleus  at  740° — 770  C.  The  yield  ol  hydrocarbons 
boiling  between  115"  and  2<>.V  1 1,  was  from  the  extract-tar, 
24-33%,  and  from  the  o.her  tars  only  8— In 
differences  in  the  yields  of  naphthalene  and  anthracene 
were  not  very  great  :  naphthalene  varied  from  B  to  12  . 
anthracene  from  1-5  to  2%.  Lubricating  oil  tars  and 
residue-  Melded  3  to  4%  of  naphthalene  and  0-6  to  0  I 
of  anthracene.  From  the  commercial  standpoint  the 
sulphur  dioxide  extract  would  appear  to  be  the  most 
suitable  product  for  destructive  distillation.  The  26-2% 
of  liquid  aromatic  hydrocarbons  obtainable  from  its  tar 
have  considerable  commercial  value,  and  in  addition 
naphthalene  and  anthracene  arc  obtained  in  large  quan- 
tities. As  compared  with  coal-tar  the  weld  of  light  hydro- 
carbons  is  ten  times,  that  of  naphthalene  t«  ioe,  and  that  of 
anthracene  equally  as  great,  and  the  purity  of  these  th 
products  is  much  greater  than  that  of  those  derived  from 
coal-tar.— E.  W.  L. 

Oasolin'  :     Ttsting   of .     A.    P.    Lidofi    and    <;.    W. 

Petroft.     Xeftjanoje    Djelo,    HUM.   No.    13.      Petroleum, 

1914.  9,  614—615. 
The  specific  gravity  is  not  a  sufficient  indication  of  the 
suitability  of  a  sample  of  gasoline  for  any  given  purpose, 
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since  the  chemical  composition  of  samples  of  the  same 
specific  gravity  is  different  for  oils  of  different  origin. 
The  constituents  may  include,  besides  the  normal  saturated 
hydrocarbons.  CnHjn  +  j,  the  isomerides  of  these  hydro- 
carbons and  the  naphthenes,  C'nH^n  (cyclo-pentane,  etc.). 
The  best  method  of  examination  at  present  available 
is  by  fractionation.  A  rough  test  of  inflammability  may 
be  made  by  determining  the  flash-point  of  a  mixture  con- 
taining 20— 5%  gasoline  and  80 — 95%  of  refined  paraffin 
oil.— A.  T.  L. 

tjil-rnolcl   transformers  ;     Formation    nf  fit  posits    in . 

A.    C.    Michie.     J,    last.    Elect.    Engineers,    1913,    51, 
213—218. 

Samples  of  sludges  from  transformers  contained  lead  or 
tracer  of  manganese  derived  from  the  varnish  of  the 
windings,  but  in  most  cases  they  had  apparently  been 
formed  by  oxidation  and  polymerisation  of  the  oil  itself. 
Ono  sample  contained  :  C  760,  H  71  and  O  16-9°,,. 
To  test  the  liability  of  transformer  oils  to  become  oxidised, 
100  c.c.  of  the  sample  were  placed  in  a  200  c.c.  flask  with 
a  neck  11A  in.  long,  which  was  surrounded  by  a  tube 
through  which  was  passed  a  current  of  cold  water.  The 
flask  was  immersed  in  an  oil-bath  kept  at  150  ( '.,  whilst  a 
current  of  purified  air  was  drawn  through  the  oil  for  45 
hours  or  longer  at  the  rate  of  007  cb.  ft.  per  hour.  Usually 
a  piece  of  copper  foil  (44  sq.  in.)  was  placed  in  the  flask 
to  promote  the  oxidation,  and  the  resulting  deposits 
(0  to  2-5%)  were  separated,  washed  with  petroleum  spirit 
and  weighed.  The  composition  of  the  deposits  closely 
resembled  that  of  the  transformer  deposits,  and,  like  them, 
they  were  nearly  insoluble  in  petroleum  spirit  but  soluble 
in  benzene.  Their  m.pts.  ranged  from  about  70°  to 
220"  C.  A  heavy  deposit  was  obtained  in  a  relatively  short 
time  at  90°  C.  when  ozonised  air  was  drawn  through  the 
flask.  The  rate  of  formation  o.c  the  deposit  was  accelerated 
by  the  presence  of  certain  metals,  notably  copper.  Thus 
the  following  amounts  separated  in  45  hours  from  an  oil 
treated  as  described  above  in  the  presence  of  the  following 
metals  (area,  41  sq.  in.) : — Air  alone,  0-28  ;  Cu,  0-94  : 
Fe,  0-88  ;  Sn,  07  ;  Pb.  0-57  ;  Ni,  03  ;  and  Zn,  0-28%. 
The  deposit  formed  in  the  presence  of  copper  was  free 
from  that  metal,  but  in  the  case  of  lead  the  deposits  were  . 
of  a  pale  yellow  colour  and  contained  lead  (e.g.  36%). 
The  amount  of  sludge  separating  depends  upon  the  degree 
of  purity  of  the  oil.  Treatment  with  sulphuric  acid  or 
caustic  soda,  or  filtration  through  fuller's  earth,  removed 
unsaturated  or  readily  oxidisable  substances  from  the  oils. 
Thus  after  such  refining  the  amount  of  deposit  formed  by 
an  oil  was  reduced  from  1  to  0-1%,.  Numerous  commercial 
oils  gave  no  deposit  in  the  oxidation  test  after  45  hours  at 
150^  C,  and  one  sample  withstood  the  test  for  150  hours. 
To  prevent  or  minimise  the  formation  of  deposits  in  trans- 
formers it  is  necessary  to  avoid  over-heating,  undue  access 
of  air  to  the  oil,  conditions  leading  to  the  formation  of 
07.one,  and  contact  of  the  oil  with  clean  surfaces  of  copper. 
iron  or  lead.     (See  also  this  J.,  1913,  1000;    1914,  951.) 

— C.  A.  M. 

Asphaltums  :    Methods  for  determining  the   melting  points 

of .     J.  O.  Miller  and  P.  P.  Sharpies.     Proc.  Amer. 

Soc.  Testing  Materials,  1914, 14fReprint.]  6  pages. 

Comparative  determinations  of  the  m.pt.  of  different 
samples  of  asphaltum  showed  that  the  method  of  heating  a 
half-inch  cube  of  the  material  in  an  oil-bath  is  not  satis 
factory  owing  to  the  small  range  of  temperature,  and 
the  fact  that  certain  samples  are  heavier  than  the  oil. 
Hubbard's  method  (Oust  Preventives  and  Bond  Binders, 
p.  351)  of  heating  the  cube  suspended  from  wire  (No.  12 
B.  and  S.  gauge)  at  a  height  of  1  in.  trom  the  b.  it  torn  of 
an  air-bath  at  the  rate  of  9°  F.  (5°  C.)  per  min.  gave  good 
results  both  with  pitches  and  asphaltums.  Various  modi- 
fications of  the  "  ring  and  ball  "  method  are  used  in  com- 
mercial specifications.  In  these  the  m.pt.  is  taken  when 
a  steel  ball  (|  or  \  in.  in  diameter)  touches  the  bottom  of 
the  apparatus.  The  discrepancies  between  the  results 
given  by  these  modifications  were  found  to  be  due  to 
essential  differences  in  detail,  such  as  the  dimensions  of 
the  apparatus  and  the  rate  of  heating  ;  and  standardisation 


of  all  details  is  necessary  if  comparable  results  arc  to  be 
obtained.  It  is  suggested  that  the  rate  of  heating  should 
be  5'  C.  per  rain,  (see  also  this  J.,  1914,  4701. — C.  A.  M. 

Saphthenic  acids;  Study  of  the—- — .  (Preliminary 
communication.)  I.  Pekoff.  J.  Russ.  Phvs.-Chem. 
Soc.,  1914,  46,  178.    Bull.  Soc.  Chim.,  1914, 16,  784—785. 

From  the  naphthenic  acid  fraction  having  a  b.  pt.  corres- 
ponding to  the  hexahydrotoluic  acids,  amides  Mere 
produced  wnich,  after  crystallisation  from  water,  had  a 
m.  pt.  of  124c — 128  C.  :  by  fractional  crystallisation  of 
the  latter  aii  amide  melting  at  221° — 221-5°  C.  was 
obtained.  The  amide  of  m  -hexahydrotoluic  acid  obtained 
by  Markownikoff  in  1893  (in.  pt.  156c — 155°  C.)  was  found 
to  consist  of  two  stereo-isomerides,  one  of  which  fused 
at  221: — 221-5°  C,  and  was  identical  with  that  prepared 
from  the  naphthenic  acids. — W.  E.  F.  P. 


l)i  fiction     and    determination 
admixture  with  fatty  acids. 


of    solid    It ydrocarbons 
Verona-Rinati.     See  XII. 


Methods  for  the  preparation,  of  artificial  rubbtr  from  different 

ran'  materials,  including  petroleum.      Pyhala.     .Sec  XIV. 

Separation  of  mixtures  of  saturated  and  unsaturated  hydro- 
carbons by  means  of  permanganate.  Nametkine. 
See  XXIII. 

Viscosity  measurement  and  a  new  viseosi meter.     Flowers. 
See  XXIII. 


Patents. 

Coal  or  othr  furl  .    Apparatus  for  preparing  and  sorting 

comminuted  or  pondered .     T.  M.  Covle,  St.  Louis, 

U.S.A.  Eng.  Pat.  25,291.  Nov.  5,  1913".  Under  Int. 
Conv.,  Sept.  3,  1913. 

Powered  coal  from  a  grinder  is  taken  up  by  the  suction  of  a 
fan  or  blower  and  delivered  with  the  air  current  into  a 
cyclone  or  other  dust  separator.  The  air  escapes  from 
this  separator  into  a  chamber,  enclosed  by  cheese-cloth  or 
fine  gauze,  arranged  beneath  the  air-inlet  bell  on  the 
suction  side  of  the  fan.  The  dust  from  the  separator 
discharges  into  a  sorter,  which  comprises  a  rectangular 
casing  divided  into  two  compartments  by  a  vertical 
partition  having  openings  regulated  by  flap-valves.  A 
fan  connected  with  the  outlet  of  the  sorter  draws  a  current 
of  air  from  adjustable  orifices  in  the  outer  wall,  transversely 
through  one  compartment  and  through  the  openings  in  the 
partition  into  the  second  compartment.  The  dust  entering 
the  first  compartment  falls  on  to  deflecting  plates  which 
are  inclined  downwards  alternately  from  the  opposite 
walls,  and  the  lighter  particles  arc  carried  by  the  air 
current  into  the  second  compartment,  where  part  is 
deposited,  the  remainder  being  collected  in  a  cyclone 
separator.  The  heavy  particles  which  collect  in  the  first 
compartment    of  the.  sorter  are  returned  to  the  grinder. 

— A.  T.  L. 

Fuel  and  oMwr  briquettes  and  of  briquette  and  other  binders ; 

Manufacture    of .     D.    J.    Davis.    Balhani.    J.    T. 

Armstrong  and  .1.  Mordan.  Hughenden,  and  Petroleum 
Solid  Fuel  (Parent)  Co..  Ltd.,  London.  Eng.  Pat, 
22,738,  Oct.  8,  1913. 

A  bindek  suitable  for  the  manufacture  of  fuel  briquettes 
or  for  road-making  purposes  is  made  by  mixing  the 
natural  bitumen,  gilsonite,  with  crude  Mexican,  or  other 
suitable  bituminous  oil,  or  with  tar.  A  hardening  sub 
stance,  e.g.,  iron  chloride,  may  be  added  if  desired. — W.  H.  C :. 

Fuel  blocks.     J.  E.  G.  M.  de  Jouffrev,  C'hasselav.  France. 

Eng.  Pat.   14.589.  June  17.   1914."     Under  lilt.  Conv., 

June  18,  1913. 
Finely  ground  coal  is  mixed  with  4 — 6%  of  an  agglomeraol 
capable  of    vitreous  fusion  at  about  2(H)   C,  heated  with 
high-pressure    steam    to    about     170   C.    and    briquettcd. 
The  agglomerant  is  composed  of  fine  glass  maker's  sand 
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5  parts,  -i. Minim  carbonate  or  other  --. «.lt  capable  of  Forming 
a  Mux  arith  the  sand,  Id  parte,  and  extra  tin.-  Portland 
.  .in.  m .  18  pert*      W.  II.  IV 

Lignum  vita*  sawdust ;    Method  of  utilising  [Manu- 

facture of  firelighters],  .1.  Porahaw,  Weel  K irl>\ . 
Cheshire  Eng,  Pat.  1292.  Jan.  17.  191  i 
l.uiM m  in,,-  sawdust  is  compressed  into  moulds  and 
heated  to  160  F.  (71  C.)  whereb]  the  natural  resin 
exades  and  converts  tin-  sawdust  into  a  ooherenl  mass 
rhioh  ignites  ami  hum--  easily       W.  II.  ('. 

Sl-om  generated  by  quenching  coke  :    Method  of  and  meant 

for    utilising .     H.     Koppera,     Essen-on-the-Ruhr, 

Germany.  Assignor  to  II.   Koppers  Co.,  Chicago,  III. 
I'.s.    Pat    1,116,297,    Nov.    :i.    1914.     Date   of   appl., 
Oct  88,  1913. 

Tut:  steam  is  used  for  heating  water  which  is  afterwards 
brought  into  intimate  contact  with  the  air  supply  of  a 
u.i*  prodnoer     A.  T.  I.. 


Otis-producers.     ('.  M.  Garland,  Chicago,  III.     I'.S.  Pats. 

(a)  115,804  and  (b)  1,115.805,  Nov.  :!.  1914  ;   dates  of 

appi,  Dec.  19,  1913,  and  Ma\  2,  1914. 
(a)  Tuk  produoer  baa  a  rotary  intermediate  generator 
chamber,  and  on  the  upper  pari  of  tin  Fixed  cover  of  this 
a  fuel-supply  chamber  of  Flattened  or  oval  section  is 
mounted  eccentrically  so  that  as  the  intermediate  chamber 
rotates  an  annular  gas  passage  of  triangular  section  is 
left  above  the  fuel.  This  passage  communicates  with  a 
gas  discharge  pipe  also  mounted  eccentrical!}  on  the 
upper  plate,  (h)  A  Fixed  stepped  ash-supporting  table 
is  surrounded  l>_\  a  rotary  shell.  The  stepped  table  is 
provided  with  openings  for  the  introduction  of  the  blast 

and   has  saw-teeth   mounted   on   the   BtePS   which   serve  to 

agitate  the  fuel  as  the  shell  rotate".     W.  H.  (.'. 


Qas-producer.     P.    G.    Schmidt,    Olympia,    Wash.     U.S. 

Pat.  1,116,131,  Nov.  3,  1914  ;    date  of  appl..  March  26, 

1913. 
In  a  producer  having  an  intermediate  rotary  fuel  chamber, 
air  is  supplied  through  a  central  pipe  at  the  bottom  and 
gas  led  otf  through  an  outlet  pipe  which  depends  from 
the  top  into  the  centre  of  the  bed  of  fuel.  A  secondary 
supply  of  air  is  delivered  through  a  water-sealed  blast 
pipe  to  the  periphery  of  the  chanibe.'  above  the  level  of 
the  lower  end  of  the  gas-exit  pipe. — W.  H   C. 

Oat  from    bituminous  furl;    Process   of    producing -. 

0.  C.  Berry,  Glendale,  Ohio,  I'.s.  Pat.  1,116,216, 
Sfcn  .!,  1914  ;  date  of  appl.,  May  6,  1908. 
Tiik  fuel  is  charged  into  a  producer  having  the  gas  outlet 
intermediate  between  the  top  and  bottom,  and  a  sufficient 
proportion  of  the  hot  gas  is  drawn  through  the  upper 
)«irt  of  the  producer  to  distil  off  the  tarry  vapours  from 
the  raw  fuel.  The  mixture  of  vapours  and  gas  is  returned 
to  the  combustion  zone  either  alone  or  mixed  with  air. 

— W.  H.C. 

Petroleum    emulsions:     Treating .      R.    E.  Laird  and 

J.  H.  Ranev,  Taft,  Cal.  U.S.  Pat.  1,116,299,  Nov.  3, 
1914.  Date  of  appl..  July  22.  1914. 
Thk  emulsion  is  "  broken  "  by  passing  it  upwards  between 
electrodes  which  are  brought  intermittently  to  a  sufficiently 
high  potential  difference  to  cause  the  conducting  particles 
to"  coalesce  in  chains.  When  the  potential  difference 
is  removed,  these  chains  break  up  into  "  globules  of  free 
water."— A.  T.  L. 

Briquette  [of  rab  dust].     J.  Alexander.  Altona.  Germany. 

I'.S.    Pat    1,117,125,    Nov.    10,    1914.     Date   of   appl.. 

Dec  3.  1913. 
Skk  Ft.  Pat.  461,065  of  1913  ;   this  J.,  1914.  67— T.  F.  B. 


System  f,r  cleaning  and  purifying 
tj.8    Pal     1,11 


oU  and  other    liquids. 

S      I 


Mating   ammonium    phosphaU    |/or  fertilising    purposes, 
uu  liquor]      I    8    I 'at    I.I  16,044       Set  XVI. 


IIb.  -DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;     LIGHTING. 

Lujlit  soura        \   "    ftandard  I..    \    Jom  ■      Amer. 

Illuminating  Bngineerii  i    Gas  Lighting,   1914, 

128,  4.li  i     131 

As   acetylene   burner  of   the   type   illustrated 

found    to    make    a    serviceable     n  photometric 

standard  a Inn  accurately  adjusted, 
h    it    i-.  not   reproducible  to 

the     preoiaioD  for    » 

primary  standard       The  tip,  A. 

is  of   tin    Braj   .or  mixing  type, 

unnonminn  ||_V,  ,-b  ft.  of  gag  per 
hour,  giving  a  cylindrical  flame 
about  3  mm.  in  diameter  ami 
50  mm.  high  The  cylindrical 
meta]  hood,  H.  has  a  rectangular 
opening  at  C.  From  the  edges  of 
which  metal  leaves  extend  inwards 
to  within  aljout  2  mm.  of  tin 
Flame,  forming  an  aperture,  about 
3  mm.  high  by  10  nun.  wide 
'The  acetylene  used  was  purified 
by  passing  through  bleaching 
powder  and  potassium  chromate. 
and  then  carried  through  a 
regulator  which  kept  the  hue 
pressure  constant  to  within  2%. 
The  advantages  claimed  For  this 
type  of  standard  arc  that  it 
gives  a  good  quality  light  of 
constant  intensity,  with  but  little 
attention.— T.  F.  H 


Patents. 

Wood;    Ajifinratus  for  the  destructive  distillation  of . 

S.    K     Seaman,   Brooklyn,   N.Y.     U.S.   Pat.    1.115.59U. 
Nov.  3,  1914.     Date  of  appl.,  Dec.  27,  1913. 

I'm.  wood  is  delivered  into  an  inclined  rotary  retort  from 
a  separate  hopper  by  means  of  a  screw  conveyor.  The 
gases  from  the  retort  are  cooled  and  passed  'hmugh  a 
condenser,  and  the  uncondens  are  passed  through 

the  hoi. per  in  order  to  remove  air  from  the  charge. 

—A.  T.  L 


Electric  incandescence  bodies  suitable  for  use  in  glow  lamps, 
and  methods  of  manufacturing  same.  C  0.  Bastian, 
London.  Eng.  Pat.  22,331.  Oct  3,  1913. 
Closely worxD  spiral  Filaments  are  formed  by  winding  a 
coated  wire  or  filament  with  successive  turns  in  contact 
with  one  another,  and  removing  the  coating  after  the 
Filament  has  been  mounted  on  its  final  support  in  the  lamp. 
A  tungsten  or  molybdenum  filament  may  In-  coated  with 
oxide  before  winding  :  the  oxide  being  removed  by  passing 
current  through  the  filament  while  the  lamp  bulb  is 
being  exhausted.  A  coating  oF  copper  deposited  .leetro- 
lvtically  may  be  used,  and  other  suitable  coatings  are  limf. 
cotton,  varnish  and  collodion.  -A.  T.  L 


Metallic  filaments  for  electric  lamps  ;    Manufacture  of . 

A    Lederer    Vienna.  Assignor  to  YVestinghouse  Lamp 
Co     Philadelphia.      I'.S.  Pal.  1,116,460,  Nov.  10,  1914. 
liate  of  appl..  Nov.    11,   1910. 
Sfk  Eng.  Pat.  5388  of  1910  ;   this  J.,  1911,  410.— T.  E.  B 
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III.— TAR  AND  TAR  PRODUCTS. 

Tar  prices.     J.  Gas  Lighting,  Dec,  1914. 

The  Joint  Committee  of  the  Institution  of  Gas  Engineers, 
representing  tar  producers  and  distillers  (see  this  J.,  1914. 
1150).  report  that  their  efforts  to  fix  the  minimum  price 
of  pitch  have  failed,  and  therefore  the  proposed  conditions 
for  delivery  of,  and  payments  for  tar  during  the  war  crisis 
are  withdrawn.  The  Committee  therefore  recommend  tar 
producers  to  make  their  own  arrangements  in  regard  to 
their  tar  contracts. 

Phenol;  Compounds  of  calcium  hydroxide  with .       F.  F. 

Seliwanoff.     J.    Rusk.    Phys.-Chem.    Soc,    1913,     46, 
1535—1556.     Bull.  Soc.  Chim.,    1914.  16,  224—225. 

The  most  stable  compound  of  lime  and  phenol  is  obtained 
as  white  flattened  needles  or  square  prisms  by  the  action 
of  aqueous  phenol  on  calcium  hydroxide  or  carbonate 
or  metallic  calcium.  It  becomes  brown  under  the  influence 
of  moisture  and  light,  but  may  be  kept  indefinitely  in  a 
sealed  tube  in  absence  of  air.  When  dissolved  in  water, 
benzene,  alcohol,  ether,  etc.,  it  is  decomposed  into  its 
components  and  it  must  be  regarded  as  having  the  formula. 
2C„H5OH,Ca(OH)2.  When  heated  to  105°— 120°  C.  in  a 
dry  inert  gas,  it  loses  one  mol.  of  phenol ;  the  second  mol.  of 
phenol  is  displaced  only  at  a  higher  temperature.  The 
constitution,  HO.Ca.O.C6H5,  is  ascribed  to  the  mono- 
phenol  compound,  which  is  decomposed  by  water.  It 
was  not  found  possible  to  replace  the  hydrogen  of  the 
phenolic  hydroxyl  group  by  calcium ;  metallic  cal- 
cium has  no  appreciable  action  on  fused  phenol. 
Hydrates  of  the  di-phenol-compound  were  prepared 
by  various  methods  :  thev  had  the  general  formula  : 
2Ca(OH)2,4C6H5OH,(2n  +  l')H,0,  there  n=0  to  4.  By 
evaporating  a  solution  containing  6-6  gnrs.  CaO  and 
59-9  grms.  C6H5OH  per  100  c.c.  in  a  vacuum  exsiccator 
at  5°— 8°  C,  crystals  of  Ca(0H)2,4C„H50H  were  obtained, 
whilst  solutions  richer  in  phenol  yielded  crystals  of 
Ca(OH)2,6C6HiOH.  Solid  solutions  of  calcium  hydroxide 
in  phenol  and  also  of  magnesium  hydroxide  in  phenol  and 
of  calcium  hvdroxide  in  thvmol  were  also  obtained. — A.  S. 


by  the  action  of  potassium  chlorate  and  hydrochloric  acid, 
according  to  Graebe's  method  (this  J.,  1891,  691).  15  grms. 
of  p-phenylenediamine  are  added  to  100  c.c.  of  aqua  regia 
(2HN03  :  3HC1).  the  mixture  being  ultimately  heated  on 
the  water-bath  until  all  a«id  fumes  are  expelled.  The 
product  is  washed  with  water,  dried  and  sublimed  :  tho 
yield  is  10  grms.  Quinol  is  also  converted  into  chloroanil 
by  the  action  of  aqua  regia. — A.  S. 

Colour  reactions  of  the  phenols.     Oarrancio   and   Gomez. 
See  XXIU. 

Colour    reactions    of    phenols.     [Detection    of    -inc.]     Del 
Campo,    See  XXIII. 


IV.— COLOURING  MATTERS  AND  DYES. 


G.  Malatesta  and  A. 
1913,  53,  225.     Annali 


Pyridine  :    Determination  of 

Germain.     Boll.   Chim.   Farm 
Chim.   Appl.,   1914,  2,  277. 

The  official  German  method  for  the  determination  of 
pyridine  is  based  on  the  formation  of  the  cadmium  chloride 
double  compound,  to  which  the  formula,  CdCl2,2C5H5N, 
is  ascribed.  The  authors  find  that  this  gravimetric  method 
gives  good  results  only  if  solutions  of  high  alcohol  concen- 
tration (at  least  90%)  be  used  and  the  formula. 
CdCl2,CjH5N,  be  accepted  for  the  double  compound. — A.  S. 

Chlorination  by  means  of  aqua  regia.  Chlorination  of 
benzene,  thiophene,  toluene,  and  mesitylene.  R.  L. 
Datta  and  F.  V.  Fernandes.  .T.  Amer.  Chem.  Soc, 
1914,  36,  1007—1011. 

Atjua  regia  is  a  convenient  reagent  for  chlorinating  hydro- 
carbons and  other  substances  not  easily  oxidised  by  nitric 
acid.  The  mixture  of  hydrocarbon  and  aqua  regia  is 
warmed,  with  occasional  agitation,  the  conditions  being 
varied  accordingly  to  the  product  desired.  From  100  c.c. 
of  benzene  and  450  c.c.  of  aqua  regia  (2HC1  :  1HN03)  there 
were  obtained  by  fractionation  of  the  reaction  product  : 
unchanged  benzene,  50  c.o.  ;  monochlorobenzene,  15 
grms. ;  o-dichlorobenzene,  4  grms. ;  and  p-dichlorobenzene, 
18  grms.  Thiophene  yielded  a  mixture  of  about  equal 
quantities  of  the  mono-,  di-,  and  tri-chloro-derivatives. 
From  toluene,  benzyl  chloride  and  o-  and  p-chlorotoluene 
were  obtained.  Mesitylene  yielded  mainly  the  di-  and  tri- 
chloro-derivatives. — A.  S. 

Chlorination  dnd  oxidation  by  means  of  aqua  regia  :  Simul- 
taneous  .     Preparation  of  chloroanil  from  p-phenulene- 

diamine  and  quinol.     R.   L.   Datta.     J.  .Amer.   Chem. 
Soc,   1914,  36,   1011—1013.     (See  preceding  abstract.) 

Chloroaxil  can  be  prepared  from  p-phenylcnediamine 
more  simply  and  rapidly  by  the  action  of  aqua  regia  than 


—  and  its  position  in 
Soc    Dyers    and    Col., 


Colour  industry  ;    The  artificial  - 
England.     F.    M.    Perkin.     J. 
1914,30,  339—346. 

After  a  brief  review  of  the  history  of  the  coal-tar  colour 
industry  (compare  W.  H.  Perkin,  this  J.,  1885,  427),  the 
causes  which  led  or  contributed  to  the  decline  of  the 
industry  in  England  are  summarised  thus  : — The  exploita- 
tion of  the  work  of  English  chemists  in  Germany  owing  to 
the  imperfect  British  patent  laws  and  the  lack  of  patent 
laws  in  Germany  during  the  earlier  stages  of  the  industry  ; 
slackness  on  the  part  of  the  early  British  manufacturers, 
after  a  certain  period  of  prosperity  ;  industrial  chemical 
research  carried  out  in  German}*  but  neglected  in  England  ; 
German  business  organisation  ;  restrictions  on  the  use  of 
alcohol.  The  steps  now  being  taken  to  establish  the 
industry  on  a  large  scale  in  England  are  referred  to  (see 
this  J.,  1914,  1084),  and  it  is  suggested  that  the  firms 
now  manufacturing  colours  should  enlarge  their  output 
and  obtain  leave  to  work  certain  German  patents  ,  that 
many  of  the  raw  and  intermediate  products,  such  as 
benzene,  naphthalene,  anthracene,  and  their  derivatives, 
should  be  manufactured  at  one  or  two  of  the  great  gas- 
works ;  and  that  a  few  new  companies  should  be  started. 
preferably  with  capital  furnished,  at  least  in  part,  by 
colour  users.  In  an  industry  such  as  that  of  the  artificial 
colours,  a  number  of  highly-trained  research  chemists  must 
be  employed,  as  success  will  rest  with  the  works  capable 
of  turning  out  the  largest  number  of  new  colours  and. 
at  the  same  time,  improving  the  methods  of  manufacture 
and  the  quality  of  the  older  ones  and  devising  means  of 
profitably  utilising  by-products.  In  this  connection  it  is 
pointed  out  that  the  great  profits  made  in  the  earlier 
stages  of  the  industry  by  German  funis  were  employed 
in  the  first  case  to  write  off  capital  expenditure  and  secondly 
to  reconstruct  their  works  and  provide  well-equipped 
laboratories  staffed  with  skilled  research  chemists.  The 
restrictions  on  the  use  of  alcohol  have  been  considerably 
mitigated  (see  this  J.,  1914,  1119),  largely  owing  to  the 
efforts  of  T.  Tyrer,  but  it  is  stated  that  there  is  room  for 
considerable  improvement  in  the  administration  of  the 
Government  Acts.  The  use  of  pure  alcohol  is  of  even 
greater  importance  in  the  manufacture  of  drugs  and  photo- 
graphic chemicals — an  industry  almost  entirely  in  German 
hands  before  the  war — than  in  the  colour  industry. — A.  8 

Aminoazo-compounds ;     Some .     L.    Casale    and    M. 

Casale-Sacchi.     Gaz.  chim.  ital.,  1914,  44,  II.,  39.5 — 403. 

The  authors  prepared  by  the.  usual  method,  aminoazo-com- 
pounds from  a-naphthylamine  and  the  diazo-compounds 
of  some  o-substituted  aniline  derivatives.  The  azo  group 
proved  to  be  in  the  para  position  with  regard  to  the  amino 
group  of  the  naphthylamine.  In  the  preparation  of 
4-o-tolylazo-  and  4-o-anisylazo-l -naphthylamine,  it  was 
necessary  to  avoid  excess  of  nitrite  in  preparing  the  diazO- 
compounds  ;  otherwise  the  free  nitrous  acid  left  in  the 
solution  diminished  the  yield  of  aminoazo-compound  owing 
to  secondary  reactions,  among  which  the  formation  of  the 
corresponding  hvdroxyazo  compound  was  observed.  The 
preparation  of  4-o-tolylazo-,  4-o-anisvlazo-,  4-o-phcnetyl- 
azo-,   and  4-o-nitropbenylazo-l-naphthylamine,   of  tberr 
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aoetyl  mill  benzoyl  dcrivativea,  and  of  p-naphthylenc 
diamine  I > \-  reduction  of  the  tolyhuo-oompound  with  una 
mid  acetic  acid  ii  described.     A.  8, 

ii  ,  Thecopjvi  taken  of  II.  N.  Gilbert.     J.  I'hvs. 

Chem.,  1914,  7,  586     618 

us  mi xiii-  ooppei  Biilphate  an. I  sodium  eosinate  in  aqui 
solution,  the  copper  lake  was  produoed  as  .i  dear  red 
lolution,  in  suspension,  as  a  precipitate,  or  as  a  jelly, 
depending  on  the  conditions.  Winn  solutions  containing 
equivalent  quantities  were  mixed  and  allowed  i"  stand, 
monoolinia  orystals  >>(  oopper  eosinate  were  formed,  ami 
thsoo  oould  also  !»■  obtained  by  bringing  together,  in 
water,  equivalent  quantities  of  colloidal  ooppei  hydroxide 
and  colloidal  rosin  (tetrabromo&uoresceln)  i  the  crystals 
formed  after  tine-  days.  Fhej  were  diffioult  to  dooom- 
pose  by  acids,  ami  differed  in  properties  from  the  ordinary 
amorphous  copper  lake  of  eosin.  Tin-  latter  i-  considered 
tn  !»•  an  adsorption  compound  of  ooppei  hydroxide  with 
eosin,  ami  eosin  msj  be  extracted  from  an  aqueous 
suspension  of  the  lake  by  shaking  with  ether.  This  is 
found  to  Im'  due  to  tin'  greater  attraction  "t  khe  copper 
hydroxide  for  tin-  anions  of  oertain  sails-  On  shall 
with  aoetone  or  alcohol  tin1  same  change  occurred  and  a 
preoipitate  of  ooppei  hydroxide  formed. 

A  rapid  ami  accurate  method  for  the  estimation  of 
eosin  compounds  consists  of  adding  sulphuric  acid. 
extracting  the  liberated  eosin  with  ether  ami  esti- 
mating the  amount  by  use  of  Wolff's  colorimeter.  A 
solution  of  cobalt  nitrate  containing  17-84  grins.  ('o(X0t)a 
per  litre  has  exactly  the  same  colour  as  a  solution  of 
sodium  eosinate  containing  0-00125  gem.  of  eosin  per 
litre,  and  was  nsvd  as  a  standard. — G.  H.  F. 

A  tithon/aiiins   and    anthoct/anidins ;    Production    of . 

A.  E.  Everest.     IW.  Roy.  Soo.,  1014.  B,  87,  4+4 — 452, 
and  88,  326—332.     (See  also  tin-  J.,  l!H4.  18.) 

Although  queroitrin  save  only  anthooyanidin  by  reduc- 
tion with  zine  and  acetic  acid  in  the  cold,  yel  the  yellow 
glucosides  of  the  tlavonol  class  obtained  from  the  yellow 
wallflower,  yellow  daffodil,  crocus,  tulip,  jasmine,  primrose, 
etc..  yielded  directly  anthocyanins  (glucosidal)  without 
any  intermediate  production  of  anthocyanidins  (non- 
glucosides).  Provided  the  reduction  was  not  carried  too 
far  no  subsequent  oxidation  was  in  any  case  necessary 
for  the  production  of  the  anthocyanin  pigment.  Contrary 
to  the  views  of  Willstatter  the  red  pigments  thus  obtained 
by  reduction  are  held  to  be  identical  with  the  natural 
anthocyanins.  since  they  show  a  complete  similarity  of 
behaviour,  being  stable  in  acid  solution,  unstable  in 
alkaline  solution,  decolorised  by  both  oxidation  and 
reduction,  and  also  in  neutral  solution  owing  to  isomerisa- 
tion,  the  colour  being  reproduced  on  the  addition  of  acids. 
with  which  they  form  red  oxonium  salts.  The  absorption 
spectra  of  the  artificial  and  natural  pigments  are  also 
similar. — Q.  F.  M. 

Colouring  mailers  of  Rhamnus  catharticus.  J.  Oeseh  and 
A.  G.  Parkin,  (hem.  Soc.  Trans.,  1014. 105,  2350—2357. 
The  colouring  matters  present  in  the  berries  of  Rhamnus 
catharticus  (Hungarian  berries)  are  found  to  consist 
mainly  of  kaempferol.  C,5H10O„  with  a  kaempferol 
methyl  ether.  C,«H„0„  and  rhamnetin.  ri(H,,n;,  and  a 
small  quantity  of  quercetin,  C15H10O7.  The  first  three  of 
these  arc  believed  to  be  identical  with  the  colouring 
matters  isolated  from  Rhamnus  catharticus  by  Tsehireh 
and  Polacco  (Arch.  Pharru.,  1000.  238.  4.">0)  and  described 
by  them  as  rhamnolutin.  ClsHl0O,.  rhamnoeitrin. 
C,,H, ,,(>,.  and  Jrhamnocitrin.  CISH,00,.  Krasowski 
(this  J.,  1000.  326)  only  succeeded  in  isolating  rhamnetin 
and  quercetin  from  these  berries.  Compared  with  Persian 
lierries.  the  berries  of  Rhamnus  cathartic*  I  gave  much  paler 
and  duller  shades  on  mordanted  woollen  cloth. — G.  H.  F. 

British  manufarlure  of  aniline  dyes.     Manchester  Guardian, 

Dec.  9.  1914.     [T.R.] 
Lord   Mort.TON.  at  a  meeting  of  representatives  of  the 
textile  trades  of  I^ancashire  and  Yorkshire,  held  at  Man- 


.  bei    si  I,,  relet  rod  to  the  w  ■  d   fa    t  he 
manufacture  of  aniline  dyes  in  this  oountry. 

England  oonsnmed  £2,000,000  worth  of  dyes  u  >■  . 
tins    amounl    barelj    one  tenth    »if    p  in    tins 

oountry.     Stooki  ipidl]   dimiu 

Jwitserland  was  thi   onfj   nation  from  whom 
we  could  expect  help,  but  Germai  itening     ami 

..i  i  he  nipp 
mediate  pn  i  manufai '  m  •  i  -  andoi 

took  not  to  export  .m\  of  the  dyi  auntry. 

Bome  English  firms  were  mat  awfully,  but 

theii  productions  were  altogether  inad 

Awniming  thai  the  wai  h.i^  brougl  .  il  issue 

for  the  Allies  in  a  political  and  milil  urj  tense,  the  i 
in  Ins  opinion,  would  not  !"■  equally  favourable  from  an 
industrial  point  of  view.  Tln\  knew  how  the  two  dye 
many,  while  competing  al  home,  worked 
together  against  the  foreigner.  H  peace  were  •■ 
at  this  moment,  the  English  textile  mdustrj  would  be  au 
much  under  the  domination  of  the  German  dye-produoing 
industry  that  it  could  boycott  il  and  ovi  .  it  in  the 
supply  of  dyes  and  it  oould  hampei  the  industry  pending 
the  tunc  when  n  oould  ohallenge  its  yerj  i  tintenon.  The 
contemplation  ol  suoh  made  him  feel  I 

md  a  wai  nic  lea  that 

this  trouble  was  only  temporary.  I  he  dangei  threatened 
more  in  peace  than  in  war. 

The  Bole  cause  of  England's  falling-back  and  Germany's 
BBS  in  this  great  industry  was  that  the  Germans  were 
perfectly   prepared   to   undertake   the   intellectual  study 
-iv  to   master   a   new  Boienoe.      The  English  could 
do  it  just  as  well ;   in  theii  great  works  there  were  English 
chemists  fully  as  efficient  as  the  Germans.      Hut  unfortu- 
■   of  capital   in    England  had  had  little 
hv  with  knowledge  thai   they  did  not  themselves 
I'l,  ■  consequence  had  been  thai  great  inventions 
had  fallen  dead  in  England     Tli'  "  offered  in 

Germany,  and  accepted,  and  the  consequence  had  been 
great  industrial  production  Because  the  masters,  the 
capitalists,  had  no  sympathy  with  this  self  preparation  for 
a  diffioult  task,  tnei  ■  tngmenwho 

were  willing  to  Btudy.  Thej  were  paid  salaries  quite  in- 
sufficient for  the  training  they  had  gone  through;  that 
was  why  we  wen-  bo  poorly,  represented  in  the  industrial 
ranks  by  chemists.  As  regards  natural  possessions,  we 
were  as  well  placed  as  Gi  rmany.  The  one  thing  was  the 
difference  in  the  human  element ;  it  intellectual 

capacity,  but  in  the  industry  and  the  wil  to  study 

to  the  bottom  the  subject  which  was  in  hand.  We  should 
not  get  a  chemical  industry  like  the  Germans  unless  we 
trained  our-. -K-cs  for  it.  had  faith  in  it.  and  embarked  our 

capital  in  it. 

Many  objections  had  been  urged  against  the  scheme  for 
the  manufacture  of  dyes  in  this  country.  To  the  objection 
that  there  was  a  lack  of  technical  skill,  he  had  difficulty 
in  returning  a  polite  answer,  for  we  had  the  command  of 
abundant  technical  skill  to  create  an  industry.  The 
jes  were  mostly  well  known,  although  a  practised 
man  might  get  a  better  yield  of  a  particular  product. 
The  whole  of  the  dyes  of  the  class  to  which  he  referred, 
could  certainly  be  produced  in  this  country  if  proper 
plant  and  direction  were  provided. 

It  had  been  objected  that  it  was  impossible  to  compete 
with  the  German  producers,  but  even  in  Germany  indi- 
vidual firms  wen  able  to  compete  against  the  combines 
and  maintain  a  profitable  export  business  :  there  were  also 
some  firms  in  this  country:  that  proved  that  competition 
in  production  was  nol  impossible.  H  manufacture  took 
place  on  an  economical  unit— that  was.  on  a  seale 
which  was  adequately  great— the  advantages  from  pro- 
duction on  an  enormous  scale  were  very  small  in  com- 
parison. Certainly  England,  with  its  great  demand  for 
and  much  of  its  demand  was  bunted  to  compara_ 
ti'vclv  few  ilv.s— could  start  an  industry  which  could 
challenge  if  not  equal  the  economy  of  the  biggest  works. 

Another  objection  had  been  that  if  the  scheme  were 
carried  out.  consumers  might  be  supplied  with  dyes  at  less 
than  cost  price.  He  did  not  think  that  would  happen. 
because  if  the  Germans  invaded  the  Enelish  market,  the 
English  producer  would  he  able  to  retaliate  by  invading 
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the    Eastern   markets    where   the   Germans   derived   the 
profits  which  enabled  them  to  attack  the  English  industry. 

There  must  be  a  great  national  effort  to  create  a  com- 
pany, working  under  the  conditions  of  other  companies, 
suffering  from  its  blunders,  and  profiting  by  its  wisdom, 
but  there  were  three  conditions  to  be  satisfied,  or  it  would 
be  a  failure.  The  first  condition  was  that  it  must  be  large, 
and,  therefore,  independent  and  beyond  attack.  It  must 
also  be  national  in  the  sense  that  it  will  be  removed  for 
ever  from  the  temptation  of  listening  to  the  voice  of  the 
charmer  inviting  it  to  enter  a  combine.  The  company 
must  be  not  only  powerful  but  one  the  loyalty  of  which 
was  necessarily  beyond  all  doubt,  and  that  could  only 
be  got  by  Government  assistance  on  such  terms  that  the 
tiovernment  could  stop  it  ever  entering  the  backward 
path  which  would  ruin  its  national  unity.  It  must  also  be 
co-operative.  The  producer  must  be  the  consumer,  and 
they  wotdd  never  link  up  all  those  industries  unless  those 
who  \ised  the  dyes  were  interested  in  the  production  and 
therefore  supplied  a  preferential  market. 

If  a  company  were  formed  under  those  conditions  it 
would  be  assured  a  long  and  successful  existence,  but  if 
any  one  of  the  three  essentials  was  omitted,  it  was  pre 
doomed  to  failure. 

In  reply  to  a  question,  Lord  Moult  on  expressed  a  hope 
that  associated  industries  would  rise  round  this  company 
to  produce  the  raw  materials,  the  manufacture  of  which 
was  more  akin  to  the  heavy  chemical  trade  than  to  the 
dye  trade.  He  therefore  thought  that  this  work  would 
fall  into  the  hands  of  other  industries,  and  that  it  would 
be  to  the  benefit  of  all. 

A  resolution  was  carried  unanimously  approving  a 
national  effort  on  the  general  lines  laid  down  by  the 
Government. 

British  dye  industry.  Times,  Dec.  23,  1914. 
A  circular  issued  on  Dec.  22nd  by  the  Board  of  Trade 
Committee  on  Aniline  Dyes,  states  that  at  a  meeting  of 
representatives  of  important  firms  and  associations  making 
use  of  artificial  dyes,  held  on  Tuesday,  Nov.  10th,  a  Com- 
mittee was  appointed  as  representing  the  trades  concerned, 
with  authority  to  confer  with  the  representatives  of  the 
Board  of  Trade  with  a  view  to  the  elaboration  of  a  scheme 
on  the  lines  of  the  memorandum  submitted.  The  com- 
mittee appointed  was  : — Mr.  Lennox  Lee  (Calico  Printers' 
Association,  Ltd.),  Mr.  Milton  S.  Sharp  (Bradford  Dyers' 
Association,  Ltd.),  Mr.  H.  W.  Christie  (United  Turkey 
Red  Company,  Ltd.),  Mr.  Chas.  Diamond  (English  Sewing 
Cotton  Companv,  Ltd.).  Mr.  G.  Marchetti  (John  Crossley 
and  Sons,  Ltd.),  Mr.  R.  D.  Pullar  (J.  Pullar  and  Sons. 
Ltd.).  This  committee  has  been  engaged  upon  the  elabora- 
tion of  the  scheme  already  referred  to,  which  involves  the 
formation  of  a  joint  stock  company  having  for  its  object 
the  manufacture  and  supply  of  synthetic  colours.  The 
Government  are  prepared  to  assist  such  an  effort  on  the 
following  lines  : — A  limited  company  to  be  formed  under 
the  Companies  Acts  with  a  share  capital  of  £3,000,000. 
divided  into  3.000,00o  shares  of  £1  each.  The  Government 
to  advance  to  such  company  £1,500,000,  bearing  interest 
at  the  rate  of  4%  per  annum  and  secured  as  a  first  charge 
on  the  assets  and  undertaking  of  the  company,  and  be 
repayable  in  25  years.  The  company  shall  remain  British. 
It  is  proposed  to  take  over  certain  existing  colour 
works  and  use  the  plants  to  their  full  capacity  for  the 
manufacture  of  such  dyes  as  are  essential.  Arrangements  , 
have  been  made  with  Read  Holliday  and  Sons,  Ltd.,  for 
the  extension  of  their  plant  to  increase  their  output,  and  I 
it  is  proposed  that  the  new  company  shall  take  over  the 
business  and  undertaking  of  Read  Holliday  and  Sons, 
under  an  option  which  has  been  obtained,  ft  is  intended 
to  negotiate  for  the  acquisition  of  other  businesses  in  the 
same  way,  and  also  to  take  steps  to  acquire  a  suitable  site 
and  erect  works  thereon.  The  Committee  also  hope  that 
it  will  be  possible  to  make  arrangements  on  co-operative 
lines  with  existing  concerns  in  Switzerland. 

New  interest  in  natural  indigo.     Oil,  Paint  and  Drug  Rep., 

Nov.   30,   1914.     [T.R.] 
The  crippling  of  the  synthetic  indigo  industry  has  been 
turned  to  account  by  the  British  and  Indian  trade  press 


as  an  occasion  to  revive  interest  in  the  restoration  of 
natural  production.  The  movement  to  break  the  German 
synthetic  monopoly  was  started  in  London  two  years 
ago,  but  despite  all  efforts  the  vegetable  dye  failed  to  gain 
headway.  Many  dyers  and  consumers  would  now  lend 
their  support  to  the  restoration  of  the  natural  industry, 
but  the  crop  season  is  now  so  advanced  that  arrangements 
to  secure  an  increased  outturn  in  the  near  future  cannot  be 
made.  Latest  advices  from  Calcutta  indicate  that  the  area 
for  the  cultivation  of  indigo  will  prove  about  20% 
less  than  that  of  last  season.  In  1895-6  exports  reached 
their  maximum  at  187,337  cwt.  ;  in  1902-3,  a  period 
following  the  establishment  of  the  svnthetic  dye  in  Europe, 
the  exports  fell  to  65,337  ewt. ;  while  in  1912-13  they  only 
reached  11,857  cwt.  The  United  Kingdom  has  been  most 
faithful  among  the  principal  consuming  countries  to 
retain  the  natural  dye,  although  the  country's  requirements 
have  been  steadily  curtailed. 

Among  the  strongest  merits  of  the  artificial  dye  were  the 
more  uniform  character  of  its  effects  and  the  easier  methods 
of  its  operation.  The  percentage  of  indigotin  in  vegetable 
indigo  had  often  proved  difficult  to  determine.  Wool  takes 
more  readily  to  the  natural  dye.  but  while  the  artificial  does 
not  vield  quite  so  bright  an  effect,  its  colour  is  constant. 
To  encourage  the  development  of  the  natural  industry, 
two  proposals  have  been  made:  (1)  to  subsidise  the 
industry  in  India,  and  (2)  to  restore  the  obligatory  natural 
indigo  clause  in  all  government  contracts.  This  clause 
is  said  to  have  been  deleted  under  pressure  of  the  German 
monopoly  combined  with  representations  on  the  part  of 
English  dyers.  The  indigo  planters  are  urged  to  do 
their  share  for  the  industry  by  a  more  systematic  method  of 
cultivation  of  the  best  varieties,  a  better  system  of  dye 
extraction  and  more  rigid  economy.  References  are 
made  to  the  opportunities  for  the  development  of  a 
British  svnthetic  indigo  industry,  and  laboratories  of  the 
United  States  are  not  likely  to  remain  idle. 


Report  of  Chemicals  and  Dyestuffs  Committee  to  New  York 
Section  ofAmer.  Ohem.  Soc.     See  Trade  Report. 

Patents. 

Azo  dyestuffs.     H.  Levinstein,  J.  Baddilev,  and  Levinstein, 
Ltd.,  Blackiey.     Eng.  Pat.  25.547.  Nov.  8,  1913. 

This  invention  relates  to  dyestuffs  of  the  general  formula, 
R.N2.D.N,.M.N2.G.N2.E,  where  R  represents  the  residue 
of  resorcinol  or  /n-aminophenol,  D  that  of  a  p-diamine, 
M  that  of  a  middle  component  capable  of  further  diazotis- 
ation  after  combination  with  a  diazo  compound.  G  that 
of  2-amino-8-naphthol-6-sulphonic  acid,  and  E  the  residue 
of  a-methylindole  or  a  pyrazolone.  They  may  be  obtained 
by  diazotising  a  monoaeetyldiamine  such  as  4-acetamino- 
l-naphthylamine-6-  or  7-sulphonic  acid,  combining  with 
M,  which  may  be  l-naphthylamine-6-  or  -7-sulphonic  acid 
or  a  ?n-amiiiocresol  ether,  re-diazotising  and  combining 
with  2-amino-8-naphthol-6-sulphonic  acid,  diazotising  and 
combining  with  the  methylindole  or  pyrazolone,  hydrolys- 
ing.  again  diazotising,  and  finally  combining  with  resorcinol 
or  w-aminophenol.  East  green  shades  are  obtained  by 
treating  with  formaldehyde  fibres  dved  with  the  products. 

— T.  F.  B. 


Sulphur  dyes.  K.  P.  Gralert,  M.  Buff,  and  J.  Flachs- 
laender.  Elberfeld.  Germany,  Assignors  to  Synthetic 
Patents  Co.,  New  York.  U.S.  Pat.  1,112,445,  Oct.  6. 
1914.  Date  of  appl.,  Dec.  6,   1913. 

Phthaloprrinont:     compounds     having     the     formula. 

CO— NN 


in  which  R  represents  a  naphthalene  nucleus,  are  treated 
with  alkali  polysulphides  and  copper  or  copper  coin- 
pounds  The  products  dve  cotton  brown  shades,  fast  to 
light  (Compare  Ger.  Pats.  253.239  and  253.934-  tlfis 
J.,  1913,  16,  80.)— T.  F.  B. 
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\ittfhml    tilks ,    Dainagi    mused    l"i   acid    to         mui  its 
prevention.     P.  Weyricli      Rarbei  Z.n.,  Mil  l.  25,  III 

Ms 

I'm-:   il.irn.i-,    known   as  caused    by   the 

ee  ol  unstable  sulphuric  acid  oaten  in  artificial 
silks  made  by  the  collodion  process  (see  tin*  J.,  IBIS,  *»). 
is  particularly  troublosome  in  the  oase  oi  silks  dyed  from 
baths  ..f  basic  dyestuffs  containing  acetic  aeid.  The 
mlphurio  esters  arc  extremely  sensitive  to  hydrolysis  b] 
li» -t  dilute  acids,  oven  acetic  acid,  with  formation  oi  Eras 
sulphuric  acid.  This  migrates  during  drying  to  those 
[i;iiis  where  evaporation  is  most  intense  and  becomes 
oonoentrated  al  those  points.  The  damage  may  be  pre. 
vented  bj  drying  the  silk  directly  from  a  final  kali 
containing  8  l_",,  oi  »  sail  capable  oi  combining  with 
the  free  sulphuric  acid,  '.</.  sodium  acetate,  laotate  or 
formate,  oi  borax.  Dyed  artificial  silks 
finished  in  this  manner  will  stand  the 
stability  list  .mil  can  I"  heated  to  I  to  i '. 
without  loss  of  strength  or  colour.  Ii  is 
desirable  that  the  manufacturer  oi  the 
silk  should  undertake  the  stabilisation  of 
the  goods  before  delivering  them  to  tin-  dy 
unstable  Bulphuric  esters  may  be  decomposed  by  heating 
tl»'  silk  impregnated  with  Bodiura  acetate  at  I4ti  C, 
then  washing  and  drying  without  heat.      I.  I''.  B. 

Textilt   fibres;    Smelling  of on    immersion    m    water. 

]■'..  Justin-Mueller.  Assoc  gen.  des  Chim.  de  I'lnd. 
Text..  Paris.  May,  1914.  -I.  Soc.  Dyers  and  Col.,  1914, 
30, 364     356. 

Tin.  author  has  devised  a  turgometer "  (see  tig.)  for 
measuring  thr  degree  oi  swelling,  or  " turgescenoe,"  of 
solid    Bubatances  ("turgoids"),  particularly  organic  sub- 


stances, on  immersion  in  water  or  aqueous  solutions 
under  certain  conditions.  Textile  fibres  are  best  examined 
in  the  form  of  threads;  whilst  with  woven  material, 
threads  of  warp  and  weft  are  preferably  examined  separ- 
ately, although  narrow  strips  may  be  used.  The 
thread  is  fastened  at  one  end  to  a  glass  or  metal  rod 
and  at  the  other  to  a  movable  lever.  A,  the  longer  arm  of 
whieh  indicates  the  degree  of  swelling  on  a  graduated 
scale,  C:  the  larger  portion  (10  cm.)  of  the  thread  is 
immersed  in  the  liquid.  With  cold  liquids  the  pointer  is 
adjusted  to  zero  before  the  liquid  is  introduced,  and  the 
movement  of  the  pointer  is  observed  at  intervals  first  of 
1  min.,  then  of  .">  mins.,  and  later  of  10  mins..  the  tem- 
perature  of   the   solution    being   also   noted.     When   the 


behaviour  in  warm  liquids  is  t.,  i,.  examined,  tie-  pofn 

■  adjusted  i"  sera  immediate]]    bei warming      Phi 

method  is  useful  f,.i  detenninirj  ■   ruJtabli   con 

oentration  of  caustic   oda  and  time  oi  immersion  lot   mei 
eerising   cotton;   the  critical   temperature   at    which   t )■•- 
fibn    has  the  greatest  turgi  .  point  frequently  of 

importance   in  dyeing;    and   the  determination  nf  the 

dogrts    ol   bleaching  ol  vegetabli    Hbn     and  detect f 

oertaiti  Faults  which  occur  i anulaotnre.     In  thi 

of  i  otton   mi  ,  .iii-i  ii    ioda   lolul  ion,   the   i» on' .  i 

a  certain   height   in  a  shortei   time  the  li       pun        the 

sample       \ 

Cellulosi  and  lignocellulose.     £  K.  Cross.     1    v,„     p 
and  Col.,  1914,  30,  346    361. 

'I'm k  lignocellulose  complex  is  composed  ••!  two  oi   more 
celluloses   in   union   with    :i    lignone   complex,   the   cod 
stituent    groups   oi    which    maj    l"    represented    bj    the 
gem  ral  Bohematic  formula  ■. 

0  0  " 

,((!H..CO),.HC,       ,CH.CH        .in  H         '         ■>•']■"'■ 
,  H;0.hcI       ICH  OCH  _  | ..  (  .-llul.-e 

'•ii 

The  lignone  and  cellulose  preserve  tb.-ir  relationship 
unaltered  through  such  reactions  .is  hydration  and  hydro 
Lysis,  in  which  both  complexes  are  equally  attaoked, 
and  i-st.iiiii-.it inn.  m  which  only  the  'HI  groups  oi  the 
cellulose  arc  directlj  involved  Attention  is  called  to  tie 
specific  roloui  reactions  oi  Lignooelluloses  with  aniline  salts, 
diamine  bases,  and  phloroglui  inol  (see  this  J.,  1899,  616  i 
l!iii7.  941,  942)  and  with  ferric  ferricyanide  (this  -I..  It 
lot):  of  these  there  is  some  evidence  that  the  formei 
inn  In-  due  to  hydroxyfurfural  formed  from  ami  within 
the  lignone  complex  :  they  are  not  given  by  lignocellulose 
which  h. is  been  subjected  to  prolonged  digestion  with 
highly  diluted  sulphurous  acid.  It  has  been  shown 
previously  (this  J.,  1908,  802;  also  Eng.  Pat.  ">nlii  and 
Fr.  Pat.  383,064  oi  1907;  this  J.,  1908,  330)  thai  the 
lower  acetates  ol  cotton  oellulose  resist  dyeing  with 
Bttbstantive  dyestuffs.  Tests  i>\  II.  Lyster  Jameson  have 
now  demonstrated  that  whilst  all  other  known  textiles 
in  their  natural  condition,  bleached,  or  treated  by  virions 
methods  were  completely  disintegrated  after  periods 
varying  from  a  few  days  to  6  weeks  when  Immersed 
in  st-.i  water  under  natural  conditions,  acetylated  cotton 
(monoacetate)  was  unchanged  externally,  had  retained 
its  strength,  and  had  not  lost  wi  ight,  even  after  immersion 
for  s  months.  The  acetylated  cotton  is  generally  pre- 
pared  in  the  form  oi  yarn  hut  can  also  be  produced  in  the 
form  "f  cloth.     A.  S. 


Pulp    industry;     Progress    in    chemical- — .     A.    Klein. 
Papioriabrikant,  1914,  22,  601     603,  634—636. 

The  majority  of  tin-  materials  used  for  paper-making  in 
Germany  are  derived  from  wood  and  straw,  only  about 
.",",,  nl  lans  being  employed.  In  Kurope  fir,  spruce,  pine. 
and  larch  woods  are  principally  used,  together  with  some 
poplar  and  berth.  Formerly  the  losses  amounted  to  _ 
from  peeling  and  boring  out  branches,  with  16%  due  to 
sawing  into  discs,  3  cm.  thick:  these  losses  are  now 
reduced   i  bj    hand-peeling   and    10-  I-",,    by 

mechanical  peeling.  Formerly  only  22 — 36%  yields 
of  pulp  w.-re  obtained;  the  sulphite  process  now  yields 
4."> — is"„.  the  sulphate  process  36  38%,  and  the  - 
process  30 — 38%.  By  increasing  the  pressure  in  the 
digesters  the  time  required  in  the  sulphite  process  has 
been  reduced  from  about  3l> — 4S  hr>.  to  9—  10  hrs..  while 
the  use  of  mechanical  stamps  to  ram  the  material  in  the 
digesters  has  increased  the  capacity  to  Sf> — n.">  kilos. 
per  eh.  metre.  Vertical  digesters  have  replaced  the 
earlier  horizontal  type  with  improvement  in  Bpeed  of 
filling.  Sulphite  liquors  containing  large  amounts  o( 
free  acid  are  employed  :  and  the  incidental  sulphuric 
acid  is  reduced  by  thorough  cooling  "f  the  gases  and 
absorption  surfaces:  the  injurious  effects  of  .selenium 
in  the  pyrites  used  is  almost  wholly  avoided  by  preventing 
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formation  of  dust  in  roasting.  Mechanical  pyrites  roasting 
furnaces  are  employed  and  rotary  instead  of  stationary 
sulphur  furnaces.  The  tower  system  of  liquor  preparation 
is  now  used  more  frequently  than  the  tank  system.  By 
the  recovery  of  waste  gases  and  by  reducing  losses  of  gas 
and  fibre  the  consumption  of  sulphur  has  been  decreased 
considerably  :  formerly  100  kilos,  of  unbleached  pulp 
required  45 — 90  kilos,  of  pyrites  or  18 — 20  kilos,  of 
sulphur  ;  at  the  present  time"  25—26  kilos,  of  pyrites  or 
10-^-11  kilos,  of  sulphur  suffice. 

The  older  soda  process  using  5 — 5£%  caustic  soda  solu- 
tions has  been  largely  displaced  by  the  sulphate  process. 
This  process  uses  liquors  such  as  the  following  :  1-5% 
Na.COj,  6-2%  NaOH  :  2-2%  NajS,  0-3%  Xa2S03 ;  pressures 
up  to  S  atm.  being  employed.  The  introduction  of  improved 
machinery  and  processes  have  led  to  the  recovery  of  up 
to  90°o  of  the  soda  instead  of  58%  as  in  former  times. 
Of  the  numerous  proposals  for  the  utilisation  of  waste 
liquors  for  the  manufacture  oi  e.g.  tanning  materials, 
fertilisers,  feeding  stuffs,  dyes,  alcohol,  etc.,  the  author 
states  that  none  have  given  practical  results  ;  the  most 
promising  arc  the  processes  devised  for  alcohol  production 
(see  this  J.,  1910,  810,  1052,  1265).  Strehlenert's  process 
(this  J.,  1913,  652)  seems  to  be  practicable,  in  this  the 
sulphite  liquor  yields  alcohol,  plaster  of  Paris,  sulphur 
dioxide  and  a  fuel  with  a  calorific  value  of  7000  cals. 
By  Rinmann's  process  (see  this  J.,  1914.  307)  500  kilos,  of 
"carbon,"  100  kilos,  o'  spirit  and  acetone  and  100  kilos, 
of  motor  spirit  are  said  to  be  recovered  per  ton  of  cellulose. 

Bleaching  of  pulp  is  carried  out  by  means  of  hypo- 
chlorites, or  by  electrolytic  chlorine  ;  formerly  100  kilos. 
of  pulp  required  30 — 35  kilos,  of  bleaching  powder,  10% 
or  less  now  suffices  with  a  loss  of  only  4 — 9%  of  fibre. 
Attention  is  called  to  the  possibility  of  utilising  such 
materials  as  broom  rice  and  flax  straw,  bamboo. 
Savannah  grass,  maize  stalks,  etc. — R.  G.  P. 


Mechanical  pulp  .    The  grinding  of  spruce  for .     J.  H. 

Thickens.     I'.S.    Dept.    of   forests    Bull.  :      Papierfab. 

1914,  12,  275—281. 
The  results  previously  reported  (this  J..  1913,  132)  are 
republished  with  fuller  details  and  additional  matter. 
The  coefficient  of  friction  between  tin-  stunt-  and  the  wood 
varies  according  to  the  nature  uf  the  wood,  being  lower 
for  steamed  than  for  raw  wood  :  it  decreases  gradually 
as  the  pressure  of  grinding  is  raised.  In  industrial  practice 
the  wood  is  nearly  always  seasoned  for  a  long  period  befoie 
grinding,  but  in  addition  to  appreciable  loss  by  rotting 
the  pulp  prepared  from  seasoned  wood  is  shorter  in  fibre 
than  that  from  green  wood  :  steaming  the  wood  before 
grinding  gives  longer  fibres  and  stronger  pulps  but  darkens 
The  colour.  At  low  pressures  of  grinding  the  consumption 
of  power  per  ton  of  pulp  is  higher  for  seasoned  than  for 
steamed  wood,  while  at  high  pressures  the  reverse  is  the 
case.  For  green  wood  the  power-consumption  per  ton 
is  lower  than  for  either  seasoned  or  steamed  wood.  The 
power  supplied  to  the  grinder  under  like  conditions  of 
speed  and  pressure  is  the  same  for  green  as  for  seasoned 
wood,  but  it  is  less  for  steamed  wood.  The  rate  of  pro- 
d  uction  of  pulp  from  green  wood  is  more  rapid  than  from 
seasoned  or  steamed  wood.  The  yield  of  pulp  per  100  cub. 
ft.  of  solid  wood  of  various  species  is  directly  proportional 
to  the  dry  weight  per  cub.  ft.  It  is  approximately  the 
same  for  seasoned  as  for  green  wood,  but  if  taken  on  the 
basis  of  a  cord  of  rough  wood,  there  is  probably  more  loss 
with  seasoned  wood  owing  to  decay.  The  yield  of  pulp 
from  steamed  wood  is  considerably  lower,  owing  to  decom- 
position and  solvent  action,  and  it  falls  as  the  severity 
uf  the  treatment  is  increased.  The  quality  of  the  pulp 
is  not  greatly  influenced  by  the  moisture  in  the  wood 
or  the  weight  per  cub.  ft.  With  wood  of  rapid  growth 
the  vield  per  100  cub.  ft.  is  lower  and  the  pulp  is  softer 
than  with  slow-grown  wood  but  the  strength  is  practically 
the  same.  Some  valuable  manufacturing  data  are 
obtained  by  comparing  the  power  consumption  per  ton 
per  unit  of  strength  :  the  efficiency  in  this  respect  reaches 
a  maximum  and  then  decreases.  The  yield  of  pulp 
from  trimmed  wood  is  88%  by  weight  :  the  balance  lost 
ia  divided  between  the  screenings  (2 — 7%)  and  the  waste 


waters    (5 — 10%)    including    both   soluble    and   insoluble 
matters. — J.  F.  R. 


Sulphite  cettuloat  ; 


Ee.iin    in  — 
2S2. 


Papierfab..   1914.  12, 


Troubles  due  to  the  separation  of  the  resin  on  the  fibres 
in  the  digester  were  found  to  be  more  frequent  in  winter 
than  in  summer  and  were  avoided  by  washing  the  pulp 
with  water  at  10° — 20°  (.'.  forced  in  from  below  upwards 
by  a  centrifugal  pump.  The  rinsing  from  above  down- 
wards, which  is  also  necessary,  was  performed  with  warm 
water  at  40°  C.  collected  by  condensing  the  steam  blown 
off  from  the  digesters  and  utilising  other  sources  of  waste 
heat.— J.  F.  B. 


Pulp  chests  and  the  regulation  of  pulp.     O.Janata.     Papier- 
fab., 1914, 12,  186—189,  219—221. 

For  general  purposes  when  two  pulp  chests  are  provided 
for  a  paper  machine  each  ma}'  have  a  capacity  equivalent 
to  one  hour's  working  or  may  hold  the  contents  of  two 
beaters  diluted  to  a  concentration  of  3%  of  dry  pulp. 
An  average  capacity  is  22  cb.  m.  In  German  paper-mills 
chests  with  horizontal  shafts  and  semicircular  bottoms 
are  preferred  to  the  vertical  cylindrical  type  ;  the  pulp 
should  always  enter  at  the  end  opposite  the  outlet.  The 
stirring  is  performed  by  two  spiral  bars  connected  by  arms 
to  the  main  shaft  with  a  clearance  of  5 — 10  cm.  from 
the  walls  of  the  chest.  The  shaft  is  journaled  outside 
the  chest  and  passes  through  stuffing-boxes  in  the  ends  : 
it  is  driven  by  worm-gearing  at  a  speed  of  5 — 10  revs, 
per  min.  If  the  chest  is  placed  at  a  low  level,  the  stuff 
must  be  withdrawn  by  a  pump  discharging  into  a  feed-box 
to  the  machine  with  an  overflow  back  to  the  chest. 
Bucket-wheels  are  more  common  than  pumps  and  require 
less  attention  ;  these  are  attached  to  the  stirrer  shaft 
and  empty  the  pulp  into  a  feed-box  situated  in  the  chest 
at  a  level  from  which  it  can  run  on  to  the  machine.  If 
the  chest  is  placed  sufficiently  high  the  buckets  can  be 
designed  to  lift  an  excess  of  pulp  and  an  overflow  be 
provided  back  to  the  chest ;  generally,  however,  the 
scoops  are  arranged  without  an  overflow.  Pumps  have 
the  advantage  that  the  quantity  of  dry  pulp  fed  to  the 
I  machine  is  less  affected  by  variations  in  the  concentration 
and  height  of  the  stuff  in  the  chest  than  the  older  type 
of  bucket-wheel.  These  advantages,  however,  may  be 
obtained  also  with  bucket-wheels  by  working  with  an 
overflow,  as  indicated,  and  by  fitting  Steinbock's  buckets 
in  which  the  quantity  lifted  is  automatically  kept  constant 
whatever  the  height  of  the  stuff  until  the  latter  falls  below 
the  level  of  the  recess  in  which  the  buckets  dip.  In  any 
form  of  chest,  regular  working  can  only  be  ensured  by 
maintaining  a  stead}*  concentration  of  the  stuff ;  for  this 
purpose  an  automatic  measuring  tank  for  the  water 
employed  to  wash  down  the  beaters  is  very  useful.  Feed- 
boxes  with  overflow  are  provided  with  a  sensitive  regulating 
valve  for  passing  the  stuff  to  the  machine :  an  independent, 
quickly-closing  sluice  should  be  provided  for  stopping 
the  flow  without  interfering  with  the  adjustment  of  the 
valve.^T.  F.  B. 

Oxford  India-paper.     Papierfabrikant.  1914.  22,  605—606. 

This  paper,  formerly  made  only  in  England,  is  now  made 
in  other  countries  :  it  must  be  as  thin  as  possible,  weighing 
under  30  grms.  per  sq.  metre,  non-transparent,  and  very 
resistant  to  ink  penetration.  It  is  made  principally  from 
linen  rags,  a  "  standard  receipt "  being  80%  of  best 
bleached  white  linen  ;  10%  of  best  white  bleached  cotton  ; 
.">%  of  bleached  straw  pulp  :  2%  of  finest  white  loading 
(e.g..  talc) :  3%  of  waste.  The  rags  are  boiled  with  1 — 2% 
of  soda  for  3  hrs.  at  3  atm.  pressure,  washed  carefully  and 
bleached  with  1 — 2%  of  chlorine  until  snow-white. 
Ultramarine  is  used  for  colouring  and  Indanthrene  Blue 
R.S.  for  tinting.  Beating  is  carried  on  for  20 — 34  hrs. 
in  engines  of  up  to  100  kilos,  capacity,  with  sharp  blades 
so  as  to  obtain  a  short  non-transparent  whole  stuff. 
Cone  engines  have  proved  very  suitable :  sand  traps 
must  be  used  on  pulping  and  beating  machines.  Paper 
machines  of  150 — 170  cm.   width  are  most  satisfactoryi 
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ruunitiL.'  at  n<>t   more  than   It'  metres  p6I  mm    :  him'  about 

No.  90.  The  strainers  should  be  firel  a  rotary  strainer 
followed  bj  >  tint  one,  baying  sluts  im  mm.  wide 
iiml  fitted  uiih  an  automatic  cleaning  device,  shaking 
should  In'  Bevere  and  short.  Suction  should  !«■  weak 
iiml  (touchers  and  presses  lightly  loaded  bo  thai  the  papoi 
in:u  have  .t  i lurk  handle.  Stone  rollers  should  be  em- 
ployed f"i  'In'  wel  press.  Tin'  paper  must  be  light)] 
calendered  ;  moist  calendering  ia  not  used      R.  G    I' 

f/i-t/vr.]    Siting i    Detection    of  rosin    and   animal . 

Kollmann.    Papierfabrikant,  1!)14.  22,  .'!7l     972. 

or  tin'  numerous  proposed  tests  the  author  considers 
that  K.is|i;ui's  and  the  tannin  tests  are  tin'  only  onei 
useful  for  rosin  and  animal  sizing  respectively.  RaspaiTs 
test  for  rosin.— The  paper  is  moistened  on  a  tnicrosoope 
slide  with  concent  rat  oil  sucrose  Bolution,  tin-  fibres  are 
teazed  out  and  the  excess  of  liquid  removod  by  blotting 
paper :  on  applying  concentrated  sulphuric  acid  ■<■  distinct 
red  colour  indicates  rosin  sizing.  Tannin  tat  for  animal 
tiring.— Tha  paper  is  warmed  mi  a  miorosoope  slide  with 
water,  the  paper  is  then  removed  and  tannin  solution 
added  to  the  extract  :  a  brownish  amorphous  precipitate 
indicates  animal  Bizing.  Both  tests  should  In-  applied 
only  in  absence  of  casein  or  fat       I:    G.  P. 


Kapok  and  akon.  anil  tin   bitter  principle*,    wax  m 

roniniiinl  therein.    Matt  lies  and  Streioher.    Set   \ll. 


SiU  kanl  dyeing;  Hydrolytu   iittacioHon  irrirtnf  Ay  oiV 
and  light  (photolysis)  in  relation  in  mm.  i 

holt.      I  iiIh  r  Zeit  .  I'll  I.  25.  171      I7:i 

Hydbolytio   di--. ..nit ioii    plays   on    Importanl    , 

many  ..|»  no  lom  "i  the  industry.     I 

ipplil  at  ion  of    h.    . 

>Qai  Influence  ol  ah  and  ligul  has  been  ret 
in  prat  t  ice  bj   th<  -  he  i  am 

•  .in  of  the  liquor,     Twi  this  t\ \»-  ..f 

reaction  ore  quoted  :   (i)  The  method  of  degummli 
silk  in  !  air  lather  instead  ..f  in  the  liqnl 

enables  the   i  be  Dompleted  In  ■  -hotter   timr 

ami  w  ith  lee  I  he  Influent  s  of  thr 

air  and  li^ht   m.'  totivityof  ill.-  hydrogen  ions 

of  tin-  water,  int.  odium. 

fatty  arid  -alt  and  COnsequt  ntly  tl Hi.  lil  n, -\   ..ft1 

bath,     in  tin-  I'm  i-  to  'ii.  action  ..f 

air  and  sunlight  in  laundry    work,  reactions  ..f  s  similar 

order  play  a  pari       (2)  The  I    will, 

stannic  chloride  in  a  machine  provided    with    revolving 

rollers  is  another  instai (hydrolysis       1 1.. 1. 1   water 

quickly  decomposes  the  stannic  chloride  into  oxyohlorids 
and  hydroxide;  in  a  -ln.it  time  tin  more  hydrochloric 
acid  can  I..-  detected  with  methyl  orange.  If  the  washed 
silk  be  then  exposed  to  air  and  litrht  a  further  quantity  of 

hydrochloric  acid  makes  its  appearam wing    to    the 

further  hydrolysis  of  the  oxychloride.  Hence  it  is  advan- 
tageous ii. .t  i..  wash  continuously  but  to  -t.-i.  the  machine 
from  time  to  time  to  expose  the  goods.  —3,  F.  B. 


Patents. 

Cloth  ;  Process  of  preparing for  testing  its  resistance  to 

nulling.     A.  Kertesz,  Mainkur.  Germany.      V. 8.  Pat. 
1,116,077,  Nov.  3.  1914  ;  date  of  appl.,  March  14,    1914. 

The  material  is  prepared  by  wetting  and  pressing,  boiling, 
treating  with  alcoholic,  hydrocarbon  or  ethereal  liquids 
and  raisins;  and  pressing.  —  f.  F.  B. 


Vegetable  fibres  ;  Process  of  preparing .     f).  P.  Burton, 

Assignor  to  The  Barton  Co.,  Boston.  Mass.  0.8.  Pats. 
(A)  1,115,600  and  (B)  1,116,343,  Nov.  Ii.  1914;  dates 
of  appl..  April  Ii.  1914  and  March  2~.  1913. 

(A)  DBQUMMZD  fibrons  material  is  treated  with  an  oily 
substance  in  the  form  of  minute  particles  in  presence  of 
an  acid,  or  is  immersed  in  a  liquid  carrier  containing  an 
acid  and  minute  oily  particles  in  suspension.  The  liquid 
may  be  produced  by  partially  saponifying  an  oily  substance 
with  an  alkaline  saponifying  agent  and  adding  thereto  a 

vegetable   acid.     (B)    Tl ily   substance  in  the  form  of 

minute  particles  is  applied  without  the  addition  of  an 
acid,  and  if  used  in  the  form  of  an  emulsion  the  latter  may 
be  made  by  partial  saponification  by  means  of  a  weak 
volatile  saponifying  agent. — .T.  P.  B. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Bltarhing  of  irool  fibri-.     A.  F.  nfnsgrave.     Textile  Colorist, 
1914,   36,   337—338. 

Oxidising  agents,  as  sodium  and  hydrogen  peroxide,  totally 
destroy  the  natural  colouring  matter  of  wool,  while 
reducing  agents,  as  sulphur  dioxide,  reduce  the  colouring 
matter,  which  is  slowly  oxidised  back  to  its  original  colour 
in  air.  Hence  in  practice  a  double  bleach  is  use<l,  first 
with  peroxide  and  then  with  sulphur  dioxide.  Sodium 
peroxide  is  superior  to  hydrogen  peroxide  in  that  it  is  less 
bulky  and  owing  to  its  greater  stability,  is  less  dangerous 
to  store,  but  in  the  labour  involved  in  making  up  the  bleach 
baths  the  advantage  lies  with  hydrogen  peroxide.  By 
adding  soap  to  the  bleach  bath  it  is  possible  to  scour  and 
Meach  at  the  same  time. — G.  H.  F. 


Vat-dycstuffs ;  Thi  action  of  "solution  salt"  on .  Hatter. 

Father  Zeit.,    1914.   25,   6—10,    21,    -29. 

Lichtbnstbin  (this  J.,  1913,  134)  regards  the  action   ol 

sodium  benzvlsulphanilate  ("solution  salt")  on  vat 
dyestuffs  as  being  comparable  with  that  of  the  protective 
colloids  such  as  sodium  protalbinate.  The  author,  while 
confirmitiL'  Liohtenstein's  capillarity  results,  concludes 
from  ultramii  ro-eojiic  observations  that  their  action 
is  quite  different.      'Solution  -alt  "  groatlv  incress 

dcL't f  dispersion  of  the  colloidal  micelle  of  Hydron 

Blue  and  its  leueo  derivative  but  sodium  protalbinate  has 
the  reverse  effecl  and  gives  a  turbid  dye-vat.  Hydron 
Blue  when  suspended  in  water  shows  a  large  proportion 
irse  particles  and  s  few  micella  ;  redaction  by  hydro. 
sulphite  slightly  increases  the  degree  of  dispersion  and 
the  addition  of  sodium  carbonate  very  considerably 
increase-  it.  In  practice,  in  order  to  obtain  the  maximum 
ilation  of  the  coarse  particle-  of  dyestnff,  it  is 
therefore  advantageous  to  add  the  solution  salt"  and 
dyestuff  together  to  the  water,  then  the  alkali  and  finally 
the  hydrosulphite.  A  reduced  dye  vat  is  not  a  solution 
of  the  sodium  salt  of  the  leueo  compound  but  is  still  a 
colloidal  solution  and  the  dyeing  results,  as 
intensity,  are  directly  proportional  to  the  degree  of 
dispersion  of  the  micella:.  Thus  with  equivalent  d 
the  vat  containing  "  solution  salt'"  gave  the  deepest 
shade  on  cotton,  the  ordinary  vat  gave  lighter  shades, 
while  the  vat  containing  sodium  protalbinate.  owing  to 
the  suppression  of  adsorption  phenomena,  gave  very  pale 
dyeings.  Sodium  chloride  acts  as  a  typical  electrolyte 
causing  aggregation  of  the  micelles.  The  aeti..n  of 
solution  salt  "'  is  quite  specific  :  it  has  an  effect  the 
of  that  of  an  electrolyte,  but  on  the  other  hand 
it  does  not  act  as  a  protective  colloid,  since  the  baths 
containing  it.  unlike  those  to  which  sodium  protalbinate 
has  been  added,  are  still  sensitive  to  dilute  solutions  of 
ilytes,  Its  action  is  physical  and  not  chemical. 
since  the  whole  of  the  "solution  sail  "  mav  be  removed 
unchanged  from  the  bath  by  dialysis.  —J.  F.  B. 


Xaphlhnl     AS     am!     tit 

I.omanowitsch.     FSrberZei;.. 


ruliro      printing.        A. 
1914.  25,  175—177. 

Xaphthoi.  AS  is  the  anilide  of  2.3  hvdroxynaphthoic 
acid  which  when  developed  on  cotton  with  certain  diazci 
salts  gives  very  bright  and  fast  colours.  For  printing. 
the  cloth  is  padded  with  a  solution  of  N'aphthol    AS   in 

cau-tic  soda,  with  castor  oil  soap  and  sodium  acetate. 
The  coods  are  dried  and  printed  :   fnr  blue   with  thickened 
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diazotised  dianisidine  ;  for  red,  with  diazotised  p-nitro-o- 
toluidine.  The  addition  of  aluminium  sulphate  to  the 
diazo  solution  is  necessary  but  the  use  of  copper  chloride, 
recommended  by  the  makers,  is  considered  to  be  injurious. 
The  colours  obtained  are  superior  to  those  produced 
with  i-naphthol  and  faster  to  steaming :  a  mixture 
of  the  two  naphthols  may  sometimes  be  used  to  modify 
the  shade.  The  whites  of  the  printed  cloth  are  difficult 
to  clear  in  the  ordinary  way,  but  if  a  little  caustic  soda 
be  added  to  the  soaping  bath  at  62°  C.  the  clearing  is 
satisfactory  ;  if  other  colours  are  also  present,  dyestuffs 
fast  to  caustic  soda  must  be  employed.  For  dyeing 
piece  goods,  Naphthol  AS.  developed  with  diazotised 
dianisidine  with  aluminium  acetate,  gives  full  indigo 
blue  shades.  A  printed  discharge  is  obtained  on  these 
by  means  of  hydrosulphite  NF  and  anthraquinone,  but  the 
discharge  is  more  difficult  than  on  dnaphthol  colours. 
The  goods  must  be  strongly  steamed  for  at  least  5  minutes 
and  the  white  cleared  in  alkaline  soap  solution  followed 
by  bleach  liquor.  White  and  coloured  reserve  effects 
are  obtained  by  printing  on  the  Naphthol  AS  ground  with 
tin  salt  mixture  containing  basic  dyestuffs  if  desired, 
drying  and  then  developing  with  the  diazo  solution. 
Yarn  treated  with  a  mixture  of  Naphthol  AS  and 
formaldehyde  may  be  dyed  with  diazo  salts  without 
intermediate  drying. — J.  F.  B. 

Swelling  of  textile  fibres  on  immersion  in  water.     .Tustin- 
Mueller.     See  V. 


Vn.— ACIDS;  ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

Acids;     Exportation    of from    Italy.     L'Ind.    C'him., 

Min.  e  Met.,  1914.  1,  449.  (See  also  "this  J.,  1£14.  897.) 
In  reply  to  a  petition  of  the  Turin  Chamber  of  Commerce 
the  Italian  Minister  of  Finance  has  stated  that  it  niay  be 
possible  to  allow  definite  quantities  of  sulphuric  and 
hydrochloric  acids  to  be  exported  after  consideration  of 
the  circumstances  in  each  instance. — C.  A.  M. 


Potash  satis.  Summary  for  1913.  Compiled  by  W.  C. 
Phalen,  U.S.  Geol.  Survey.  Chem.  Eng.,  20,  [3]. 
Chem.  News,  1914.  110,  219—221,  231—233.  241—244. 
251—252,  261—262. 

The  saline  potash  deposits  of  California,  Oklahoma,  and 
Texas  were  examined,  and  it  is  estimated  that  at  Searlea 
Lake,  Cal.,  potassium  compounds,  equivalent  to  6,000.000 
tons  of  chloride,  are  available.  A  process  has  been  devised 
by  Chappell  (this  J..  1913,  910)  for  obtaining  potassium 
sulphate  and  alumina  from  alunite  which  is  widely 
distributed  in  certain  of  the  Western  States,  and  attention 
is  drawn  to  the  fertilising  value  of  this  mineral,  whether 
raw  or  roasted,  and  also  of  the  kelp  found  along  the 
Pacific  coast  (see  also  Skinner  and  Jackson,  this  J., 
1913,  618).  Further  investigations  on  kelp  were  made, 
and  several  companies  formed  for  making  potash 
and  fertiliser  from  this  source  (see  this  J.,  1912,  227, 
1177:  1914,  1086).  Processes  for  the  extraction  of 
potash  salts  from  silicate  rocks  (this  J..  1913,  487,  699,  977) 
are  reviewed,  and  one  process  (this  J..  1911,  955)  is  said 
to  be  in  experimental  operation.  The  shipments  of 
potash  salts  and  potash  fertilisers,  in  metric  tons,  from 
the  German  potash  mines,  for  native  and  foreign  con- 
sumption, during  19)1  and  1912,  were: — 

Table  I. 
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1912. 


Muriate  of  potash      

Sulphate  of  potassium      

Sulphate  of  magnesium    unit   potassium 

48%  K,SO«     

40%  K,SO«    

Manure  salts- 
Minimum,  38%  K,0     

Minimum.  20%  K,U     

Minimum,  30%  K,0     

Minimum,  40%  K,0     

Eainit  and  sylvinit   

rarnallite,  etc 

Total      4,641 ,654 


443.357 

110.12a 

471,435 

115.72N 

49,014 
144 

65,987 
173 

38.620 
169,812 

57,502 

379,790 

3,312.632 

80.660 

48,059 
174,887 

64,514 

483,877 

3,251,003 

70,462 

4.736,1115 


Table  IL 
Export*  of  German  potash  salts  in  1911  and  1912. 


1912. 


Potash  salts. 


Muriate  of  potash  

Sulphate  of  potassium  

Sulphate  of  potassium-magnesium      

Carnallite,  with  at  least  9%  and  less  than  12%  K.O 

Raw  potash  salts,  with  from  12  to  15",,  K.O   

Raw  iiotash  salts,  with  more  than  15%  and  less  than  80%  K,0 
.Manure  salts,  including  potash  salts  with  38%  K.O  .... 
Abraum  salts.  Stassfurter  salts,  etc 

Total      


) 


Total. 

To  United  States. 

Total. 

To  United  States. 

329,751 

229,431 

286,528 

190,775 

109,529 

56,893 

85,452 

35,366 

282,574  (o) 

143, 775(a) 

48,540 

(          6,853 

852,984 

14.172 

461,279 

1,167,972 

1        35,529 
,      373.665 
1        31,322 

1,720,837 

29,533 

149,907 

9,578 

1,889.826 

890,610 

(a)  Includes  manure  salts. 
Table  III. 
Potash  salts  imported   into    United  States  for  the   calendar  years  1910-1913,  in  pounds. 


Carbonate  of. . 

Caustic,  not  inclu- 
ding refined  . . 

Cyanide  of    

Chloride  of    .... 

Nitrate   of  (salt- 
petre), crude . . 

Sulphate  of  .... 

All  other   

Total      . . 


11.496,904 

86,162,874 

3,389,684 


510.191.652       8,363.623  672,205.583 


in)  Figures  cover  |*riod  since  July  1. 
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Tabi.k    l\ 
1'otnfli  salts  imported  fin  coiuumption  into  /In    I  mini  States  for  tht   caiendai   yean   1911    1913,  i»  /«,'<.,•/> 


<  arbonate  of.  crude 
Caustic,  no*  includliiK  ri'tlncil 

•  V. IIM.I,-  ol       

i  hlorido  ,,i      

Nitrate  ,,i  I  saltpetre),  crude  . . 

Sulphate  >>i 

Ml  other       

lot.it 


Quantlts 


8,604,85  ■ 
7,072,003 
2,840,040 

50o,u70,o61 
7,844      ■ 

121,710,588 
18,670,411 


Value  (dols.) 


287,007 
204,141 

7,851,60  ■ 
285,081 

2,240,831 

•  a 


Quautit) 


11,788,881 


(ff)   In, -Ill-link'   n  I' I 


\  ,1 1 


Quantit)         Vahii 


i,S82 

0,71  ■ 

1  104 

170 

728,860 

in 

182,520,306 

-  1,121 

i 

6,61 1,208 

202  - 

26i.ii7« 

150 

-i, 

.  7,420 

18,858 

761  Ml 

-  ..Ill 

,  184 

10,61      - 

612  i 

1(1  .  • 

Table  \ 
Fertiliters,  imported  and  entered  for  oonsvmption  in  ihr  United  State*,  1909  1913,  i"  "A""/  (on*." 


Fertiliser. 


1909. 


iiun. 


mil. 


I8IS 
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Quantity.   Value  (S).     Quantity.  Value  ($).      Quantity.  Value  (8).     Quantity.  Value  (8).    Quantity  Vain  (I) 


Ipatitc 

Bone-dust  (or  ani- 
mal carbon)  and 
bottQ  ash,  tit  only 
for  fertilising  pur- 
pases 

''allium  cyaiminiilc 
or  nitrolim    .  , ,  . 

i.iiaiiii    

Kainil     

.Maniiri-  salts.  Inclu- 
ding  double 
manure,  salts 

Phosphates,  crude 

Slag,  basic,  ground 
or  ungTosnd     .. 

All  other  substances 
used  only  for 
manure     

Total      .... 


2,025 


19,013 


20,036         885,201 


18,870      1,140,476 


(a) 

14.197 
163,043 


(6)62,968 
8,083 


(•0  1,640 

772,674  33,665 

864,088         582.197 


177,662 

667,870 

'798,198 


801,804         147,242      1,013, 

90,060  21,706  28,040 


i.-.m 


5,880 


10,7 


93,650 


184,850     2,870,845 


105,091      3,304,279 


i-s  ,s|      5,918,565      1,043,904     9,520,074 


20 


300 


943  172 

5  202        292,406 

36,869        774,316 

563,967      2,748,140 


159,796      1,660,040 
16,153         167,394 


II  HI 


117.717 


9,;in 

10,128 

511,076 


171,767 


493,510 

120,624 

2,386,362 


1,787,067 
231,255 


12,622 


87,994 


114,300 


197.810       1,098,321  127.912      2.660,887 


1,029,375    Hi.762. 172        999,338     8,89:1.090 


2  962 


16,012 

26,729 
16.674 


17,121 

1.1,186 


151,729 


22,4  71 


- 

1,410,248 
518,429 


1,814  WO 


103192253 


(n)  Not  separately  classified. 


It)  From  August  5  to  December  31. 


K.    Si, lis. 


Salts  which  contain  two  solvents  of  crysioMisatiom  :   A  <•/«*■? 

of .     J.      K.     .Marsh,     ('hem.     SOC.      Trans..      1914, 

105,  2368— 2370. 

Crystals    of     KIlgIl,Ha0,3(CH,)j(  d,    were    obtained 

by  cooling  a  solution  of  potassium  and  mercuric  iodides 
(molecular  proportions)  and  water  in  hot  methyl  carbonate 
and  bv  crystallising  KHgIn.H.O  from  the  same  solvent. 
The  salt'.  XH,Hgla.H,0.2(rH,)jC,0,  was  similarly 
prepared,  and  BbHgI„H,0,2(GH,),CO„  by  adding 
RbHglj.H.O  to  methyl  carbonate.  Molecular  pro- 
portions of  silver  iodide  and  sodium  or  potassium  iodide, 
dissolved  in  a  mixture  of  methyl  carbonate  and  water, 
yielded  crystals  of  NaI.Ag'l.2H,0. 2(1  H  .(..I'D,  or 
K  [,AgI,H  .,< ).(( 'H,),av— F.  Sopn. 

Ferrous  chloride  'iml  mine  oridf  :    A  supposed  crystalline 

compound  of .     I.   Bellnooi.     (laz.  ehim.  ital.,  1914 

44,  IT..  384—389. 
Thomas  (Bull.  Soo.  Chim..  18H.5,  [3],  13,  386)  claimed 
to  have  obtained  a  crysl  1 1  line  compound,  Ki-(  1,,N(  i.2H,o. 
by  the  actum  of  nitric  oxide  on  a  saturated  ethereal  Bolntion 
of  ferric  chloride.  The  author  rinds  thai  dry  nitric  oxide 
has  no  action  on  a  solution  of  anhydrous  ferric  chloride  in 
anhydrous  ether,  if  moisture  be  excluded.  In  presence 
of  water  reaction  occurs:  the  solution  becomes  dark 
green  and  a  small  quantity  of  nitric  acid  is  formed.  If 
the  solution  be  evaporated  in  vacuo  over  sulphuric  acid, 
the  original  yellow  colour  is  restored,  and  a  yellow  micro- 
i Tvstalline  residue  is  obtained  as  described  by  Thomas. 
This  consists,  however,  not  of  the  compound  described  by 
him,  but  of  ferric  chloride  together  with  a  small  quantity  oi 
nitric  acid.      (Sec  also  Mam-hut.  this  .1..    l!H4.   642,  (143.) 

-A.S.    , 


Metals;     Displacement   of        -from   aqueoiu    solutions  of 
Ihn'r  salts,  '»/  hydrogen  at  high  tempttraturt  and  a 
W.    X.    Ipatictf   and    A.    K.    Starynkevitch.     J 
Phys.-Chem.    Soc.,    1914,    46,    172     173.     Bull.    Soi 
Chim.,  1914,  16,  753. 
h'ltuM  a  saturated  solution  ol  merouroua  nitrate,  hydrogen 
under  a  pressure  of  130  atmospheres  caused  tin-  deposition 
oi  bright   yellow    crystals  "f  2HgO,N,O6,Ht0  (in  which 
globules  of  mercury  were  visible  under  the  miorosoon 
160   C,  arid  metallic  mercury  alone  at  22.5   C,  the  solution 
becoming   arid   in  the  lattei   case  .    from   a  solution  of 
mercuric  nitrate   with   hydrogen   al    120  atm.,   crystals, 
similar  to  the  above  bnt  mixed  with  HgO,  were  obtained 
at  lln   C,  and  metallic  mercury,  with  crystals  of  Hl-<>. 
at   24(1     -250    *'..  the  latter  solution  also  Incoming  acid. 
At  22ii  C.  with  hydrogen  al   195  atm.,  white  needles  "f 
Cd(NO,)J,OdO,2H,0    were  deposited  from  a  2iV-soIution 
of  cadmium  nitrate,  the  deposit  obtained  al  250      280   I 
with  hydrogen  at  220  atm,  being  similar  bul  containing 
crystals  of  cadmium.     From  a  2.Y -..lutnm  of  cadmium 
sulphate   with   hydrogen   al    250  atm.,  c.isi  i,.||  ,u  and 
occasionally    cadmium    were    obtained    al    220   <-.    and 
yellow  needles  of  CdS  at  270      285°(        1  basic  sail 
deposited  from  a  2.V--ol'itiun  of  sine  nitrate  at   2txi   i 
by  hydrogen  al   140  atm.,  and  crystals  of  Zn<>  at  320 
330  C;    the  deposit  obtained  al  350  C.  with  hydrogen 
ai  360    380  atm.  was  similar  to  the  preceding  bul  con 
tained    microscopic    crystals   of    sine     Crystals    ..(    ZnS 
were  deposited  from  a  2.V--.,biti,m  ..(  sine  sulphate  al 
-'•in  C   bj  hydrogen  al  250  atm.     From  a  2.Y -olution  of 
magnesium   nitrate  crystals  ol    M-i>   were  deposited   al 
340  c.  by  hydrogen  at  230  atm.  ;   while  a  basic  solution 
of   \lgS  was  obtained  from  a  2.\ -solution  of  magnesium 
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sulphate  at  340°  C.  with  hydrogen  at  340  atm.  Heated  in 
a  quartz  tube,  a  2.Ysolution  of  nitric  acid  was  com- 
pletely converted  into  NH3  at  370°  C.  by  hydrogen  at 
300  atm.,  while  a  similar  solution  of  sulphuric  acid  was 
almost  completely  decomposed  into  H2S  at  350°  C.  by 
hydrogen  at  238  atm.  In  the  presence  of  water,  freshly 
precipitated  zinc  oxide  was  not.  reduced  at  380°  C.  by 
hydrogen  at  320  atm.— W.  E.  F.  P. 

Nitric  oxide  and  chlorine  ;    Rale  of  combination  of  gaseous 

.     /.     J.  E.  Coates  and  A.  Finney.     Chem.  Soc. 

Trans.,  1914,  105,  2444—2452. 

Nitric  oxide  and  chlorine  were  allowed  to  mix  in  equivalent 
proportions  and  the  rate  of  decrease  of  pressure,  at  constant 
volume,  was  observed.  Velocity  constants,  calculated  from 
the  results  obtained  at  0s  and  14-8°  C,  indicate  a  reaction 
of  the  third  order,  as  required  by  the  equation  2NO+CI2= 
2  NOC1.  The  temperature-coefficient  was  approximately 
1-23  for  an  increase  of  10°  C. — F.  Sodn. 

Silrogen   trioxide;     Dissociation   of  gaseous .     B.   M. 

Jones.     Chem.    Soc.    Trans.,    1914,    105,    2310—2322. 
(Compare  H.  B.  and  M.  Baker,  this  .1.,  1907,  1276.) 

The  vapour  density. of  a  sample  of  nitrogen  trioxide, 
which  had  been  dried  for  two  years  over  phosphorus 
pentoxide,  was  determined  at  a  series  of  temperatures, 
pressures,  and  volumes  ranging  from  15° — 138°  C,  106 — 
818  mm.,  and  1-05 — 0-2  litres  respectively.  The  results 
obtained  (3507  to  2400)  are  in  agreement  with  the 
assumption  that  the  liquid  is  mainly  in  the  form  of  N4Os 
molecules,  which  increase  in  number  on  drying  and  are 
blue  ;  a  certain  number  of  N02  (or  N204)  and  NO  molecules 
are  also  present,  owing  to  incomplete  diving.  On  vapori- 
sation, the  NjO,  molecules  dissociate  (almost  completely 
at  140°  C.)  to  give  N203,  N02,  and  NO  in  equal  volumes 
(the  reverse  change  taking  place  on  cooling).  Both  N.,06 
and  N203  are  colonrless'or  nearly  colourless  in  the  gaseous 
state. — F.  Sodn. 

Cerium   and  hydrogen;    Reciprocal  action  of .     1.    1. 

Joukoff.     J.   Russ.    Phys.-Chem.   Soc.,    1914,   45,  2073. 
Bull.  Soc.  Chim.,  1914,"  16,  531. 

Cerium  when  heated  in  an  atmosphere  of  hydrogen 
rapidly  absorbed  the  gas  at  about  350°  0.  Between  450° 
and  510'  C.  the  dissociation  pressure  was  about  1  mm. 
so  long  as  the  proportion  of  hydrogen  did  not  exceed  that 
corresponding   to    CeH2  ;     beyond    this    the   dissociation 

rssure    increased    with    the    hydrogen    concentration, 
is  concluded  that  the  hydride,  CeH2,  is  formed,  and 
that  this  hydride  is  capable  of  dissolving  hydrogen. — A.  S. 

Sulphur  and  selenium  ;    Preparation  of  colloidal  solutions 

of in  glycerol  and   erythritol  and   mixtures   of  the 

same.  P.  P.  von  Weimarn.  J.  Russ.  Phys.-Chem.  Soc., 
1913,  45,  1689—1690.  Bull.  Soc.  Chim.,  1914,  16,  180. 
Solutions  of  sulphur  or  selenium  in  glycerol  or  erythritol 
when  cooled  to  very  low  temperatures,  e.g. — 80°  C, 
yielded  colloids  of  varying  degrees  of  dispersion  according 
to  the  rate  of  cooling  and  the  concentration.  When  added 
to  cold  water,  these  products  yielded  colloidal  solutions, 
those  of  sulphur  being  colourless  and  transparent,  or  more 
or  less  opalescent,  and  those  of  selenium  being  orange, 
red  or  pink.  The  solutions  possess  considerable  stability  : 
the  orange  selenium  sol  showed  no  perceptible  change 
after  10  days.  Above  160°  C.  the  sulphur  glycerinosols 
acquired  a  deep  blue  colour. — A.  S. 

Lead  and  the  end  product  of  thorium.  Part  I.     A.  Holmes 
and  R.  W.  Lawson.     Phil.  Mag.,  1914,  28,  823—840. 

It  has  been  suggested  recently  that  the  end  products  of  the 
disintegration  of  uranium,  thorium,  and  actinium  are  all 
isotopic  with  {i.e.  indistinguishable  chemically  from) 
ordinary  lead.  This  view  has  been  practically  established 
so  far  as  the  end  product  of  uranium  (uranium  lead  or 
radium  G)  is  concerned,  the  ratio  Pb  :  U  being  constant 
in  minerals  of  the  same  geological  age  and  increasing  with 
the  age  in  the  case  of  minerals  of  varying  age.  Analysis 
of  a  number  of  Devonian   minerals   and  comparison  of 


published  analyses  of  minerals  of  varying  geological 
age  has  now  shown  that  there  is  no  constancy  in  the  Pb  :  Th 
ratios  for  minerals  of  the  same  age,  and  hence  that  thorium 
E  (thorium  lead)  cannot  be  a  stable  isotope  of  lead,  but 
must  disintegrate  slowly,  losing  radiations  which  have 
so  far  escaped  detection  (the  half-period  of  decay  has  been 
calculated  to  be  6  X  105  years  by  R.  W.  Lawson,  Nature, 
July  9,  1914).  It  is  suggested  that  the  stable  end  products 
of  thorium  and  actinium  are  respectively  bismuth  and 
thallium. — A.  S. 


Note    on    the    relalin 
A.  B.  Wood.    Phil. 


Thorium    D  ;      Volatility    of . 

ji-activities  of    thorium  C  and  D. 
Mag..  1914,  28,  808—818. 

An  active  deposit  of  Th  D,  untreated,  or  treated  with  nitric 
acid,  volatilised  at  520°  C,  but  at  270°  C.  after  treatment 
with  hydrochloric  acid.  This  is  in  accord  with  the  views 
of  Schrader  (this  J.,  1912,  685),  Russell  (this  J.,  1912, 
685),  and  Barratt  and  Wood  (Proc.  Phys.  Soc,  London, 
June,  1914),  that  active  deposits  of  radioactive  substances 
are  capable  of  forming  definite  chemical  compounds. 
Th  D  recoils  in  the  atomic  state  from  Th  C,  whether  the 
latter  be  free  or  combined  with  acids,  but  from  thorium 
active  deposit  dissolved  in  hydrochloric  acid,  a  portion  of 
the  recoiling  atoms  of  Th  D  appears  to  recombine  witli 
chlorine  liberated  by  the  disintegration  of  molecules  of 
thorium  chloride. 

Thorium  D  is  completely  volatilised  above  700°  C, 
whilst  Th  C  volatilises  only  at  about  780"  C.  This  method 
was  used  to  obtain  Th  C  free  from  Th  D,  and  pure  Th  D. 
The  relative  /j-activities  of  the  two  products  were  found 
to  be  1-5  :  1.— A.  S. 

Radium  in  India.    [T.R.] 

M.  C.  A.  Crump,  of  Bombay,  while  on  the  Singar 
estate  in  the  Gaya  district,  states  that  :  The  pitchblende 
mine  on  Abrakhi  Pahar,  a  small  hill  situated  about  half  a 
mile  due  east  of  the  village  of  Bhanekhap,  is  now  being 
worked.  It  is  only  42  feet  deep,  as  without  aid  of  any 
mechanical  contrivances  progress  is  necessarily  slow. 
Over  8  cwt.  of  pitchblende  has  been  won,  and  there  is 
e,very  prospect  of  finding  further  segregations  at  a  depth 
yielding  a  richer  supply  of  the  precious  mineral.  Outcrops 
of  triplite  (a  ferrous  manganous  fluophosphate  that  seems 
to  be  associated  with  pitchblende)  have  been  found 
in  other  parts  of  the  estate.  Both  pitchblende  and  uranium 
ochre  have  been  known  for  many  years  to  occur  in  the 
Gaya  district  at  the  Singar  mica  mines,  though  very  little 
has  been  done  to  ascertain  the  amount  available. 

Saltpetre  in  Texas.     Oil,  Paint,  and  Drug  Rep.  Nov.  23, 
1914.     [T.R.] 

A  supply  of  nitrate  of  potash  is  reported  to  have  been 
discovered  near  Alpine,  Texas.  A  company  will  be 
formed  to  place  the  product  on  the  market. 

Japan's  drug  and  chemical  trade.      Oil,    Paint   and   Drug 
Reporter,  Nov.  23,  1914.     [T.R.] 

Since  the  beginning  of  September  many  large  orders 
for  chemicals  and  drugs  have  been  received  in  Japan 
from  Russia.  These  articles  had  formerly  been  obtained 
in  Germany,  and  more  recently  from  England  and  the 
United  States.  The  demand  for  iodine  compounds, 
acetic  acid  and  other  chemicals  has  been  particularly 
large,  and  they  are  being  exported  from  Kobe  firms  to 
Russia. 

Hungarian    chemical    industry.     Chem.      and     Druggist, 
Dec.  4,  1914.  [T.R.] 

Of  all  branches  of  Hungarian  industry  the  chemical 
factories  have  suffered  most  from  the  war  :  70  per  cent 
of  the  dye  and  general  chemical  manufactories  have  been 
stopped,  the  only  exception  being  the  mineral  oil  works, 
which  are  furnishing  benzine  for  the  army.  The  stocks 
of  raw  material  for  this  industry,  however,  will  soon  be 
exhausted.  Only  three  sugar  factories  are  at  work, 
the  others  being  stopped  because  of  lack  of  railway  facilities 
for  the  conveyance  of  the  beets.     The  glass  industry  is  also 
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acriousK  affected;  onlj  tout  of  eighteen  glass  factories 
are  at  work,  tin-  others  ha\  ing  had  I"  stop  on  aw  ount  61 
lack  01  raw  material  or  of  capital. 

I'm  i 

BuruT   goats ;     Method   of  separating  witir  from ., 

.1.  B.  F.  Herreehoff,  Assignor  to  General  Chemical  Co., 
New  fork.     U  8    Pal    U  i:;.i::t.  Oot,   13,  191 1  ;   date 
i  appL,  Feb.  IT.  1911. 

Bobitxb    gases   which    have    been    treated    with   dilate 
sulphuric  acid  are  rapidl}   cooled  from  200     to    I"11    I 
(•i:j    i,,   is   i !,)  and  the  condensed  liquid  removed 

— F.    SODN. 

Sulphuric  acid  ;  Apparatus  for  Uu   concentration  of . 

U.  Bithell  and  J.  A.  Bock,  Belfast.     Bag.  Pat.  26,526, 
Nov.  7,  1913. 

A  bollow  oolnmn,  heated  internally,  is  provided  on  the 
outside  with  a  number  of  superposed  gutters  through 
which  the  acid  gravitates  successively.  The  inner  walls 
of  thi'  troughs  are  constituted  by  the  column  itself .  whilst 
tin  outer  walls,  which  are  curved  in  vertical  section,  have 
each  ■  out  to  allow  the  overflow  of  acid  into  the  trough 
immediately  In-low.  A  valve  regulates  the  How  of 
into  the  uppermost  trough,  and  the  bottom  trough  lias 
I  curved  outlet.  The  column  is  constructed  of  iron  or 
other  material  and  may  be  built  up  in  sections.-    V.  Sodm. 

Sulphuric  acid  :  Tray  or  dish  for  usi 

of [by  tin  cascade  system}.     J.  A.  Keck,  R.  Bithell. 

and   .1.   A.    Beck   and   Son.    Ltd.,    Belfast.     Kng.    Pat. 
26,802,  Nov.  II.  1913. 

A  shallow  vessel,  with  a  flange  at  its  upper  part,  designed 
to  rest  upon  the  brickwork  of  the  Hue.  so  as  to  allow  the 
body  of  the  vessel  to  tit  completely  into  the  aperture 
provided,  and  thus  expose  a  relatively  extended  surface  to 
direct  contact  with  the  heating  gases.  (Reference  is 
directed  to  Eng.  Pats.  2205  of  1S72  and  2839  of  1879.) 

— F.  Sops. 

Sulphuric  arid:  Tubular  apparatus  for  trailing  con 

liquid*  mart  especially  for  concentrating '«/  steam 

heat.  P.  M.  Pritchard  and  The  Dnited  Alkali  Co., 
Ltd.,  Liverpool.  Eng.  Pat.  29,542,  Dec  22,  1013. 
The  joints  between  the  protective  coverings  of  the  tubes 
and  the  lining  of  the  evaporation  vessel  are  so  made  that 
thev  are  not  subjected  to  the  pressure  of  the  fluid  (e.g., 
steam)  passed  through  the  tubes,  and  the  joints  of  the 
tubes  with  the  chests,  for  the  inlet  and  outlet  of  the 
heating  fluid,  are  so  arranged  as  to  be  out  of  contact 
with  the  liquid  under  treatment.  In  apparatus  for 
concentrating  sulphuric  acid,  for  example,  the  leaden 
lining  of  the  evaporation  vessel  "is  turned  in  at  each  tube- 
plat*-  hole,  so  as  to  form  a  seating  against  which  the 
flanged  end  of  a  leaden  sleeve,  fitting  over  the  tube- 
covering,  is  forced  by  means  of  a  nut  manipulated  from 
the  outside,  and  the  ends  of  the  sleeve  and  cover  are 
burned  together  in  a  space  provided  between  the  tube- 
plate  of  the  evaporation  vessel  and  that  of  the  steam- 
chest,  whilst  the  ends  of  the  tubes  are  expanded  into  nuts 
screwed  into  openings  in  the  inner  walls  of  the  steam- 
chests.     The    tubes   are   readilv    removed    and   replaced. 

— F.  Sons. 

Immonta  still.  W.  H.  Wright.  Duluth.  Minn.  IS.  Pai. 
1,1 14. '■U:!.  Oct.  27.  1914;  date  of  appl.,  Aug.  29,  1910. 
A  column  comprises  a  series  of  superimposed  rectangular 
segments,  having  weirs,  and  a  lower  series  of  segments 
each  containing  a  number  of  parallel  connected  canals. 
formed  by  dams  projecting  alternately  from  opj 
walls.  The  liquor  is  heated  in  the  upper  segments  by 
ascending  hot  gases  and  then  passes  to  the  lowei  seg 
ments.  Vapour  '"risers."  with  saddle-shaped  seal 
bonnets,  in  the  walls  of  the  canals,  allow  heated  vapours 
to  pass  through  the  liquor,  which  overflows  from  the 
canals,  through  removable  duets,  to  a  lime-box  and  thence 
to  the  canals  of  a  lower  segment,  means  being  arranged 


for  the  Bapplj  of  steam  to  the  lov  i 
bonnets    are    adapted    to   iliii    longitudiruJI)    from    ila- 
.■id  to  I*-  removed  bj   hand  thi 

tti.      n    ill.  I  '      QatiM 


Us.      F.  Sons- 


Ammonia  and  alumina  from  alum 

of  producing     -         K.  Hildi 

nor    to    Aluminium    Industrii     Aktit  i 

hausen,    Switzerland.     U.S.    Pat    1,116,003,    Oct.    27, 

191  i  :  dab  of  sppl.,  June  10,  1913. 
Aluminium    nitride   is   oonverted    bj    boiling   »nh   the 

hydi le  of  an  alkaline-earth  metal  into  ammonia  and 

an  alkaline-earth  aluminate.  and  '  boiled  with 

a    higlo  [.rated     solution    of    alkali    oarb 

the  resulting  alkali  alumin.it'-  being  treated  lor  the  pro 
duotion  of  pure  alumina,     i  >r.  the  nitride  and  alkaline. 

earth    hydroxide    an-    boiled    simultai mly    with    thi 

solution  of  alkali  and  alumina  prepared  bom 

tl ncentrated  solution  of  alkali  aluminate  thus  obtained. 

K.  Sons. 


Cyanogen  compounds;  Process  of  preparing  •'.    >•■ 

Buoner,  Coventry,  Aaaigno  jen  Product 

Providence,  R.I.     D.S.  Pat.   1,116,659,  Nov.   10,  191). 
Date  of  appl..  March  9.  1914 

Ski  Eng.  Pat.  11.797  of  1913 ;  this  J.,  1914,749.-  T.  F.  B. 


VIII.    GLASS;    CERAMICS. 
Chanicatty  resistant  glass  lacquer.     I-  S      Mil. 

Patents. 

Glass-melting  furnace.    T.  L.  Hollo,  St.  Louis,  Mo. 

1,111,258,  Sept.  22.  1914.     Date  of  appl,  April  9.  191:;. 

In    a   furnace   of   the   non-reversibli  live    type, 

burner  and  down-take  flues  are  disposed  alternately  on 
each  side  of  the  furnace  body,  connecting  this  with  a 
regenerato.-.  Each  burner  Hue  and  down-take  flu.  on 
one  side  are  opposite  a  down-take  flue  and  a  burner  Hue 
respectively  on  the  other  side  of  the  furnace,  whi 
the  products  of  combustion  an-  draw  n  in  several  dire.  I 
through  the  interior  of  the  furnace  and  arc  equally  dis- 
tributed to  the  several  outlet  flues.      A    S. 

Brick  dryers;    Gas  furnace  for —  .     G.   M.    Raymond 
and  G.  R.  Mumma.  Assignors  to  C.  W.  Raymond  '  o  . 
Dayton.   Ohio.     U.S.    Pat.    1,117,905,   Nov.    17.    1914; 
date  of  appl.,  June  is.  191 1. 
Thf  front  wall  of  the  dryer  has  a  pocket  in  the  inner 
face  with  a  burner  tube   mounted   in   it.   and   i  rt 
into     the     furnace.     The    communicating     air     peat 
extend  longitudinally  through  the  furnace,  and  connect 
the   po.k.t   with  the   atmosphere   through   the  front   wall 
and  the  chequer  work  mounted  in  the  iurnace  on  each 
side  of  the  air  passages.—*;.  W.  McD. 

Enamel;     While .     I-    Krcidl      Vienna.     l.S      Pat 

1,117,197,  Nov.  17.  1914.    Date  of  appl..  Oct.  30.  191-. 
See  Fr.  Pat.  450,228  of  1912  ;  this  J.,  1913,  488.-T.  F.  B. 


IX— BUILDING  MATERIALS. 


Patent. 


Manufacture  of  fuel  and  olhtr  briquettes  ami  of  brtauiif 
and   other  binders.     Eng.    Pat.    22,738.     See  TU. 
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X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Specifications  adopted  by  the  American  Society  Jot  Testing 

Materials,     1914;     Standard .     Year  Book    of    the 

Society,  1914. 

Carbon-steel  rails.  Inspection. — Inspectors  representing 
the  purchaser  shall  have  free  entry  to  the  works  of  the 
manufacturer  at  all  times  while  the  contract  is  being 
executed,  and  shall  be  afforded  all  reasonable  facilities 
to  ascertain  that  the  rails  have  been  made  and  loaded 
in  accordance  with  the  terms  of  the  specification.  All 
tests  and  inspections  shall  be  made  at  the  place  of  manu- 
facture, prior  to  shipment,  and  shall  be  so  conducted  as 
not  to  interfere  unnecessarily  with  the  operations  of  the 
mill.  Material. — The  material  shall  be  steel  made  by 
the  Bessemer  or  open-hearth  process,  as  provided  by 
the  contract.  Chemical  requirements. — The  chemical  com 
position  of  the  steel  from  which  the  rails  arc  rolled 
shall  be  within  the  following  limits  : — 


Weight-,  lb.  per  yd. 


30-69  incl. 


70-84  incl. 


Bessemer  steel. 

>" 

Mn' 

P°„  max.  .  . 
Si%  max.  . . 
Open-hearth  steel. 


t" 

.11  n" 

P%  max. 
*i°„  max. 


0-37—047 
0-80— 110 

010 

0-20 

0-50—0-63 

111,11        II  'Ml 

004 
0-20 


0-40— 0-50 
0-80— 1-10 

010 

0-20 

(!•:,:: — 0-66 
0-60—0-90 

004 

0-20 


83-100  incl.  101-120  incl 


0-45 — 0-53 
0-80—1-10 

010 

0-20 

0-62—0-73 
0-60—0-90 

004 

0-20 


11-4".      11-33 
0-80— 110 

010 

0-20 

0-62—0-75 

0-60—0-90 
004 
0-20 


Average  carbon. — It  is  desired  that  the  percentage  of 
carbon  in  an  entire  order  of  rails  shall  average  as  high  as 
the  mean  percentage  between  the  upper  and  lower  limits 
specified.  Analyses. — Analyses  shall  be  furnished  as  fol- 
lows : — For  the  Bessemer  process,  the  manufacturer  shall 
-furnish  to  the  inspector,  daily,  determinations  of  carbon 
for  each  heat  before  the  rails  are  shipped,  and  analyses 
of  the  average  amount  of  the  elements,  (',  Mn.  Si,  P,  and  S, 
for  each  day  and  night  turn.  These  analyses  shall  be 
made  on  drillings  taken  from  the  ladle  test  ingot  not  less 
than  J  in.  beneath  the  surface.  For  the  open-hearth 
process  the  manufacturer  shall  furnish  the  inspector  with 
a  chemical  analysis  showing  the  amounts  of  the  elements. 
('.  .\In.  Si,  P,  and  H,  for  each  heat.  On  request  of  tin- 
inspector,  the  manufacturer  shall  furnish  a  portion  of  the 
test  ingot  for  check  analysis.  Physical  requirements. 
Tests  shall  be  made  to  determine  : — Ductility  or  tough 
ness  as  opposed  to  brittleness;  and  soundness.  The 
physical  qualities  shall  be  determined  by  the  standard 
drop-testing  machine  of  the  American  Railway  Engineering 
Association.  The  tup  shall  weigh  21XM1  lb.  and  have  a 
striking  face  with  a  radius  of  5  in.  The  anvil  block  shall 
weigh  20,000  lb.  and  be  supported  on  springs.  The 
supports  for  the  test  pieces  shall  be  a  part  of.  or  firmly 
secured  to.  the  anvil,  and  shall  be  spaced  3  ft.  between 
the  centres  for  rails  100  lb.  per  yd.  or  less  in  weight 
and  4  ft.  for  rails  over  100  lb.  per  yd.  in  weight.  The 
bearing  surfaces  of  the  supports  shall  have  a  radius  of  5  in. 
Pieces  for  drop  tests. — Drop  tests  shall  be  made  on  pieces 
of  rail  not  less  than  4  ft.  and  not  more  than  6  ft.  lon». 
These  test  pieces  shall  be  cut  from  the  top  end  of  the  top 
tail  of  the  ingot,  and  marked  on  the  base  or  head  with 
gauge  marks  1  in.  apart  for  3  in.  each  side  of  the  centre 
of  the  test  piece,  for  measuring  the  ductility  of  the  metal. 
Temperature  of  the  test  pieces  to  be  between  60'  and 
100°  F.  (15-5°— 38°  C).  Height  of  drop.-  The  test  piece 
shall  ordinarily  be  placed  head  upwards  on  the  supports. 


Weight  ol  rail, 

lb.  per   "I 

50    mi 

01—79 

80—90 

Dl      100 

101—12(1 

Height  of  dntu. 
It 

13 

16 

17 

is 

21 

Under  impacts,  the  rail  under  one  or  more  blows  shall 
show  at  least  b00  elongation  for  one  inch  or  5%  each  for 
two  consecutive  inches  of  the  (i  in.  scale  marked  as  des- 
cribed in  the  above  section  on  "  Pieces  for  drop  tests."  A 
sufficient  number  of  blows  shall  be  given  to  determine  the 
complete  elongation  of  the  test  piece  of  at  least  every  fifth 
heat  of  Bessemer  steel,  and  of  one  out  of  every  three  test 
pieces  of  open-hearth  steel.  It  is  desired  that  the  permanent 
set    after  one  blow  under  the  drop  test   shall  nut   exceed 


that   in  the  following  table, 
of  the  information  : — 


mid  a  record  shall  be  made 


.  Weight, 
lit.  per  yd. 


Moment 
of  inertia. 


Permanent  set,  inches 

(measured  by  middle 

ordinate  in  a  length  oi 

3  it.). 


Bessemer 

Open-hearth 

process. 

proce---. 

l.RA  — A. 



1894 

1-65 

1  4.3 

V.R.A.— B. 

100 

41-30 

205 

1-80 

A.R.A.— A. 

00 

38-70 

1-90 

1-65 

A.R.A.— li. 

90 

32-30 

2  2(1 

2  (Id 

A.R.A.— A. 

80 

28-80 

2-85 

2  43 

A.R.A.— B. 

80 

2500 

31 3 

2-85 

A.R.A.— A. 

70 

21-05 

3-.-.II 

:'.-lii 

A.R.A.— B. 

70 

18-60 

3-85 

3-50 

Test  pieces  which  do  not  break  under  the  first  or  subse- 
quent blows  shall  be  nicked  and  broken,  to  determine 
whether  the  interior  metal  is  sound.  One  piece  shall  bo 
tested  from  each  heat  of  Bessemer  steel. 

Open-hearth  steel  girder  and  high  tee  rails  : — The  cltcmic/U 
composition  shall  conform  to  either  of  the  following 
requirements  : — 


'"'„ 
Mii"„ 
Si%  . 

Po 
/o     ■ 


(.'lass   A. 


Class  B. 


0  60 — 0-75 
(100— 0-90 

tl.it  <  ViT  (I  2d 

not  over  0-04 


0-70-  -0  S3 

0-60—0-90 

ii' 4  over  o  20 

not  over  004 


Analyses  are  to  be  made 
test  ingot  taken  during  the 


by  the  manufacturer  from  a 
pouring  of  each   melt.     Drop 
tests  shall  be  made  on  a  machine  of  the  type  recommended 
by  the  American  Railway  Engineering  Association. 

Low  carbon  steel  splice  bars. — The  steel  may  be  made  by 
tfi2  Bessemer,  open-hearth,  or  any  other  process  approved 
by  the  purchaser.  If  made  by  the  Bessemer  process  it 
shall  contain  not  more  than  010%,  and  by  the  open-hearth 
process  not  more  than  0-05%  P.  The  tensile  strength 
shall  be  55.000 — 65,000  lb.  per  sq.  in.  and  the  elongation, 
min.,  in  8  in.,  25  %. 

Medium  carbon  steel  splice  bars. — The  steel  shall  be 
made  by  the  open-hearth  process  and  shall  contain : 
C  not  less  than  0-3  and  P  not  more  than  004%.  It  shall 
have  a  tensile  strength  of  68,000  lb.  per  sq.  in.,  and  an 

•      1,000,000 
elongation,  in  2  in.,  equal  to  tenaiIe  8tress  but  in  .. 

under  20%. 

High  carbon  steel  splice  bars. — The  steel  shall  be  made 
by  the  open- hearth  process,  and  contain  :  C  not  under 
0-45%;  P.  not  over  004%,  minimum  tensile  strength, 
85,000  lb.  per  sq.  in.,  elongation  in  2  in.,  14%.  Bend 
tests. — A  specimen  of  \  sq.  in.  section  shall  bend 
cold  through  90  dcg.  around  a  pin  the  diameter  of  which 
is  equal  to  three  times  the  thickness  of  the  specimen, 
without  cracking  on  the  outside  of  the  bent  portion.  If 
preferred  by  the  manufacturer  and  approved  by  the  pur- 
chaser, the  following  bend  test  may  be  substituted  for  the 
above.  A  piece  of  the  finished  bar  shall  bend  cold  through 
45  dcg.  .nound  a  pin  the  diameter  of  which  is  equal  to  three 
times  the  greatest  thickness  of  the  section,  without 
cracking  on  the  outside  of  the  bent  portion. 
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l\xtta  high  rarbon    ,'<■/   •jjf'    bo  Steel   to   bo   made 

by  the  open  hearth  process  and  to  contain  not  over  0*04%  P. 
I'ln-  minimum  tensile  Btrength  I"  be  Iiki.imki  II..  per  iq, 
In.  and  elongation  in  -'  in  .  10%.  A  Bneoimi  n  "f  4  sq  in. 
lection  to  bend  cold  through  80  around  a  pin  the  duunetei 
of  which  is  equal  to  3  timee  the  thickness  of  the  ipeoimen, 
without  cracking  on  the  outside  o!  the  bent  portion. 

Structural  steel  for  bridges.  Steel  to  be  made  bj  the 
"pen-hearth  process  and  to  conform  lo  following  require- 
ments : 


i  on-position : 

fsdd    

1  basic  


I'liy-ucal  properties  : 
l.nsile     strength,     lb 

n.  in 

\  irl-t    point,    mill  .  Ib 

sq.  in 

Elongation  in  8  in.  mm.. 
Elongation  in  -  in.   •inn 


per 
pei 


i.l  steel 


n. .1   .,• ,  i   II  08% 
not  ovet  ii  •0**4 

not  ovi  r  ii  or.",. 


6  i, 

0*5  ten-    str 

"' 

Tens,  str. 
22 


Rivet  steel 


Ql  .1 
II.  .t 
II.  .t 


over  U  I  . 
over  0  "i 
over  ll  045° 


S, 

II  .'»  tens    -tr 
1,500,000 


Structural  nickel  steel. 


Composition. 


Structural  Bti  el 


Rivet  steel. 


('    

not  over 
not  ..'.'T 
not  over 
not  over 
not  under 

0  hi 

il-U.V',, 

not  over 
not  over 

not  ovei 

not  under 

ikmi"„ 

.Mn                   



s 

0-0*5"! 

Plates, 

Lye  bar* 

shapes 

and 

Eye  bars 

Physical 

Rivet 

and 

rollers. 

and 

properties. 

steel. 

bars. 

unan- 
nealerl. 

pins. 
annealed. 

Tensile  strength. 

70.000— 

64.000  - 

lb  per  sq.  in. 

80,000 

110,000 

105,000 

Yield    poiDt,  mill.. 

lb.  per  sq.  in. 

4  j. i 

52,000 

Klongatioo  in  8in  . 

1,500,000 

1,500,000 

20 

mln..  %    

Tens.  str. 

Elongation  in  2  in.. 

min.,  %    

16 

20 

Reduction  of  area, 

in 

'_'-. 

33 

Structural  sled  for  buildings. 


structural  steel. 


Rivet  steel. 


Composition  : 
V 


Bessemer  . . . 
Open-hearth 


Physical  properties  : 
Tensile  strength,  lb. 

per  sq.  in 

Yield     point,     min.. 

lb.  per  sq.  in 
Elongation  in    s  in.. 

mln..  "n    

Elongation  in  2  in.",. 


not  over  010°„ 
not  over  006% 


.">5,0UO—  8  a 

U5  tens.  str. 

i.ioo.ooo 

Tens.  str. 


not  over  0-01 
not  over  0-0 


iB, 

0  5  tens.  str. 
1,400,000 

Tens.  str. 


Structural  •ted  for  locomotive*. — P  to  be  nol  over  0-05, 
and  $  not  over  006%.  Tensile  strength,  35,000  -65,000 
lb.  per  sq.  in.     Minimum  yield  point    0-5  tens 

1 .500.1  Km 
Minimum  elongation  in  8  in.,  XcnT.^.,, 


S 


'  iiiii|Nw|t|i,n  . 


i'i        il  iiropertles. 


<ii.i  |.i 

,  old  ll  uiftlnn 


nol  ....  i  o  m 


Strii.t.i 


Rlvel 


'  I    llallgmt.' 


ngth, 

Yield    i t.    Him  . 

i    mi 

in     6 
nun 


1.000 


1,500 

Tens    -tr 


rural  stei  Ifin  ships.     Steel  to  be  made  by  the  open 

hearth    .  nd   to   In-  of  the  chemical  composition 

.I    above   fur   structural   steel    [or     cars.     Tensile 

lb   to   l.c  ..S.IHMI     (is. Him   II).    per  Bq.    in.      Miniriiiini 
yield    point,    0*8    ten*     str.     Min,    elongation    in    s    m.. 

1,500,000„ 
Tens.  str.   " 

/,',,,(  tied  for  ships.  S  nol  to  exceed  0-045%.  The 
rivet  shank  shall  bend  cold  through  180  dog.  flat  on  itself 
without  cracking  on  On  outside  of  tin  benl  portion,  and 
the  rivel  head  shall  flatten,  while  hot,  to  a  diameter 
2\  times  that  of  the  shank  without  cracking  at  tip 
The  chemical  and  physical  requirements  are  other* 
specified  f..r  structural  steel  for  It 

bars  fin  railway  tprings.  The  steel  shall 
be  made  by  the  open-hearth,  crucible,  or  electric  process, 
and  shall  be  of  the  following  composition  : — 


(bus  B. 


Elliptical  and 

helical 


Helical  spring*. 


0-90—1-10 
0-50 

005 

0-05—1-15 

0-50 
005 
005 

Mn.  max 
P.  max. 

S,     III!'- 


Billet  steel  concrete  reinforcement  bars. — P  not  to  exceed 
in  steel  made  by  Bessemer  process,  and  not  above 
.pen-hearth  steel.  The  bars  shall  be  made 
from  new  billets,  (.'old  twisted  bars  shall  be  twisted 
cold  with  one  complete  twist  in  a  length  not  over  12  times 
the  thickness  of  the  bar.  The  requisite  physical  properties 
vary  according  to  the  different  grades  of  plain,  deformed. 
and  cold-twisted   bars. 

Blooms,  billets,  and  slabs  for  carbon  steel  forging*. — These 
are  divided  into  5  classes  of  varying  carbon  ranges  accord- 

the  purpose  to  which  the  steel  is  to  be  apple 
range-  from  0*08  to  0-80  %,  Mn  from  (Kin  to  0*70,  I',  max.. 
0*045,  and  s.  max.,  00 

.'  and  alloy  Steel  forging*.     .Small   variations 

in  the  Mn  and  Ni  content  arc  allowed  according  to  the 

particular   application   of  the  forgin^s.     The  lower  limit 

of  Mn  varies  from  0-30  to  0-40.  and  the  higher    limit  from 

0*80.     P  not  over    004    to   00">.      S    nol  above 

Ni,  not  under  3-00%. 

hed  and  tempered  carbon  tleelazks,  •hafts,  and  other 
forgings  (or  locomotives  and  cars. — C'.  lower  limit  0-25 — 
0*35%,  higher  limit  0-60— 0-70°o.  in  each  case  according  to 
classification  :    Mn  0-40 — 0-70.  P  not  over  04)5,  and  S  not 

Carbon  steel  forgings  for  locomotives.— tan  0*40 

-  not  over  005°o. 
Carbon     steel    car    and    tea  -C    0-35 — 0 

Mn  not  over  0-70.  P  n  05,  S  not  over  0-0fi"o. 
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Cold-rolled  steel  axka.—C  not  over  040,  Mn  0-40— 0-80. 
P  not  over  005,  and  S  not  over  0-05%.     The  axles  shall 
conform   to   the  following   minimum   requirements  as  to 
tensile  properties  : — Tensile  strength,  70,000  lb.  per  sq.  ir>.  ; 
elastic  limit.  00.000  lb.  persq.  in.  :  elongation  in  2 in.,  18%; 
reduction  of  area.  35°0.     The   test   specimen  shall  bend 
cold   through    180   deg.    around   a  1    in.   pin   or   mandrel, 
without  cracking  on  the  outside  of  the  bent  portion. 

Forged    and    rolled,  forged,    or    rolled    solid    carbon-steel 
wheels  for    engine-truck,   tender,  and    passenger    service,  or 
for  freight-car  service,  and  wrought  solid  carbon  steel  wheels 
for  electric  railway  ■•-  rvict . 

Composition. 

Arid. 

Hasie. 

C  %      

0-60—0-80 

0-55 — 0-80 

0-15— (1-35 

not  over  0-05 

not  over  0-05 

0-65 — 0-85 

11-55—0-80 

0-10—0-30 

not  over  0-05 

not  over  0-05 

Mil    %    

Si    " 

P  % 

S   °„       

Steel  tyres. — Mil  not  over  0-75.  P  not  over  0-05,  S  not 
over  0-05,  and  Si  not  over  0-35°o. 

Class  A.          Class  B. 

Class  C. 

Tensile  properties. 

Tyres  for 

freight 

engines 

t..^.  ♦-„.         and  for 
Tyres  lor                 - 

passenger            t   *  , 

c"?in^           tender 

truck, 

trailer 

and  ear 

wheels. 

Tyres  for 

switching 

engines. 

Tensile  strength,  lb. 

Elongation  in  2  in..  % 
Reduction  of  area,  % 

105.000 
12 
16 

115.000 
10 
14 

125.000 

8 

12 

Steel  castings. — P  and  S  to  be  below  0-05°o. 

Tensile  properties.                 Hard. 

Medium. 

Soft. 

Tensile  strength,  lb. 

per  sq.  in 

Yield  point,  lb.  per 

Elongation  in  2  in..  "„ 
Redaction  of  area.  ",, 

80,000 

36. 

15 
20 

7ii. 

31, 

1 
2 

Kill 

500 

3 

3 

60.000 

27.000 
22 
30 

Lap-ivelded  and  seamless  steel  boiler  tubes,  safe    aids. 

and  arch  tubes.— C  0-08— 01 S.  Mn  0-30— 0-50,  P  not  over 
0-04,  and  S  not  over  0045%.— J.  N.  P. 

Cast  iran  :  Sana  notes  an  chitted .     E.  B.  Tilt.     Proe. 

Amer.  Soc.  Testing  Materials,  1014.     [Advance  proof.] 

The  variations  in  the  properties  of  cast  iron  according 
to  its  composition  and  the  effect  of  chilling  were  examined 
with  a  view  to  determining  the  most  suitable  material 
for  car  wheels.  Wheels  were  tested  by  allowing  weights 
to  fall  repeatedly  from  definite  heights  until  the  flange 
was  broken  off,  and  also  by  submitting  them  to  a  rapid 
temperature  change.  The  nature  of  the  defects  to  which 
the  wheels  are  subject  is  discussed.  Satisfactory  metal 
can  be  obtained  hoth  from  charcoal  pig  iron,  and  from 
material  prepared  from  coke  pig  iron,  steel  scrap,  and 
ferro-manganese.  The  carbon  content  should  not  exceed 
3  ■">"„.  The  metal  was  found  to  be  brittle  in  proportion 
to  the  degree  of  chilling. — J.  X.  1'. 

Slag  inclusions  >n  open-hearth  steel.  I.  Effects  of  slag 
inclusions  an  the  structure  of  a  nickel-steel.  F.  Giolitti 
and  S.  Znblena.     Annali  Chi'm.  Appl.,  1014,  2,  218—245. 

Test-hboes  of  an  acid  open-hearth  steel  containing  C  0-38, 
Mn  0-60.  Si  0-22,  S  0-008.  P  0-02  and  Ni  2-02%,  and 
showing  slag  inclusions,  were  heated  for  varying  periods 


(11  to  15 hours) at  various  temperatures (1000  to  1190 '"('.), 
in  some  cases  \inder  slightly  oxidising  (decarburising) 
and  in  others  slightly  reducing  (carburising)  conditions, 
produced  by  means  of  carbon  monoxide  in  contact  with 
soft  iron  and  with  carbon  respectively  (compare  Giolitti, 
this  .1..  1010.  1456).  It  is  concluded  from  the  results 
that  the  direct  physical  action  of  slag  inclusions  is  negligible, 
for  by  appropriate  heat  treatment  the  characteristic 
injurious  effects  may  be  notably  diminished  and  in  some 
cases  eliminated.  Micrographic  examination  showed  that 
ferrite  which  separated  during  or  immediately  after  a 
process  of  earburisation  by  gases  dissolved  in  the  metal 
was  independent  of,  and  separate  from,  the  slag  inclusions, 
whereas  that  separated  during  or  after  decarburising 
conditions  was  found,  at  least  in  part,  around  the  slag 
particles  and  to  a  greater  extent  the  greater  the  degree 
of  decailiurisation  and  the  less  distorted  (e.  g.  by  mechanical 
treatment)  the  crystallisation  of  the  ferrite.  In  the  manu- 
facturing process  a  condition  of  equilibrium  of  oxidation 
exists  between  the  metal,  the  slag  and  the  gases,  depending 
upon  the  temperature.  In  cooling  through  the  tem- 
perature range  corresponding  to  the  separation  of  ferrite. 
the  included  slag  probably  causes  deearburisation  of  the 
metal  immediately  in  contact  therewith  and  thus  induces 
separation  of  ferrite,  the  particles  of  which  act  as  nuclei 
for  that  separating  subsequently.  Photomicrographs  are 
given  in  support  of  the  authors'  views,  which,  for  the 
present,  are  expressly  limited  to  acid  open-hearth  steel  of 
the  kind  used  in  the  investigation.  Following  is  an 
example  of  the  improvement  which  may  be  effected  by 
appropriate  heat  treatment  of  metal  containing  slag 
inclusions  : — 


Tensile  strength,  kilos. 

per  stj.  inni 

Klongation,  " 

Contraction,  " 


Tempered  at  800° 
and   annealed  at 
500'  C. 


70-2 
15 
18 


subjected  to  special 
heat  treatment  un- 
der carburising 
conditions. 


71-3 

211 
17 


(See  also  Matwcietf,  this  .1.,  1010,  822,  1385  :  Hibbard, 
1911.  898:  Ziegler,  1911,  1214;  Fischer,  1912,  987; 
Rosenhain.    1013.  87  ;  Oberhoffer,  1913.  605.)— A.  S. 

[Steel.]  A  failed  axh  :  study  of  an  internal  transverst 
fissvrt .  R.  Job.  Proe.  Amer.  Soe.  Testing  Materials, 
1014.     [Advance  proof.] 

A  failt  in  a  steel  axle  which  during  working  on  the  lathe 
led  to  the  development  of  a  transverse  crack  and  longitu- 
dinal fissures,  was  examined  microscopically.  The 
fractured  section  showed  evidence  of  the  presence  of 
intense  strains  produced  by  tinequal  cooling  of  the  steel 
in  or  after  removal  from  the  annealing  furnace.  Local 
porosity  and  slag  inclusions  pointed  in  addition  to  imperfect 
milling'— .1.  N.  P. 

Alloy  steels  ;    Magnetic   habits  of .     J.   A.   Mathews. 

Proe.   Amer:  Soc.   Testing   Materials,    1914.     [Advance 

proof.  ] 

The  magnetic  properties  of  hardened  alloy  steels  are  shown 
to  vary  with  the  physical  characteristics  of  the  metal. 
Alloys  hardened  by  quenching  in  oil  give  a  lower 
permeability  and  residual  magnetism  but  a  higher  coercive 
force  than  those  quenched  in  water.  The  size  of  the  cross- 
section  of  tin-  metal  also  has  an  influence,  varying  according 
to  the  hardness  of  the  metal. — J.  N.  P. 

The   Rennerfelt   electric   furnace.     Engineering,    1014.   98, 
038—041.  •     • 

Rennerfelt  electric  furnaces  are  now  being  used  on  the 
Continent,  and  also  in  England,  in  the  manufacture  of 
steel  and  iron  castings,  tool  steel,  electro-steel  from  pig 
iron  and  ore.  etc.  The  general  construction  is  shown  in 
the  accompanying  figures.  The  furnace  is  usually  built 
with  a  horizontal,  cylindrical  steel  shell,   which    can   be 
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tilted    nniiicl   a   horizontal   axis      li    i-   fined    flrsl    with 
asbestos,  then  with  silica  01      first  quality      briol 
finally    with    oarbon,    silica,    or    niagneaitc    briok      Phe 


preoipitate  the  silver,  the  liquid  itirred  oi.nl  thi  pn 

1 

1  !  .    the  latter,  with  thi 


charging  or  casting  door  nut  be  provided  in  the  side  or 
end  of  the  shell  (see   Fig.   2).     The  electric   current   is 

brought  to  the  furnace  by  two  horizontal  electrodes  and 
one  vertical  one;  the  energy  is  applied  in  the  form  of 
a  two-phase  current,  the  vertical  electrode  being  common 
to  the  two  phases.  This  arrangement  results  in  the  pro- 
duction of  an  arc  which  is  deflected  downwards  to  the 
charge  in  the  form  of  a  brush,  ensuring  uniform  heating. 

The  horizontal  electrodes  may  be  adjustable  vertically 
as  well  as  horizontally,  so  that  charges  of  various  sizes 
may  be  treated  in  one  furnace.  The  points  of  the  elec- 
trodes are  usually  fixed  from  li  to  12  in.  from  the  surface 
of  the  bath.  The  electrodes  are  composed  of  Acheson  gra- 
phite, and  are  made  continuous  by  means  of  threaded 
sockets  and  dowels  ;  they  vary  from  1  \  in.  diameter  for  the 
100  kilo,  furnaces  to  7  in.  for  the  largest  sizes.  The  \\  in. 
electrodes  have  s  capacity  of  about  TO  amperes  per  Bq.  cm., 
whilst  the  larger  sizes  can  carry  30  to  411  amps,  per  sq.  cm. 

The  voltage  at  the  electrodes  should  be  from  50  to  125 
volts,  according  to  the  size  of  the  furnace.  The  electrode 
consumption  in  a  000  kilo,  furnace,  working  continuously 
on  charges  of  cold  scrap  and  pig,  has  been  found  to  average 
2-8  kilos,  per  ton  of  steel.  A  000  kilo,  furnace  will  melt 
and  refine  a  full  charge  of  cold  scrap  with  about  TIKI  kw\- 
hours  per  ton  :  the  normal  rating  of  such  a  furnace  is 
125  kw..  but  82  to  00  kw.  have  been  found  sufficient  to 
complete  a  600  kilo,  heat  in  5  hours  :  this  indicates  a 
furnace  efficiency  of  about  70°o.  but  the  thermal  efficiency 
has  been  from  85  to  90°u.  The  largest  size  furnaces  of 
this  type,  capable  of  receiving  the  entire  charge  of  steel 
from  a  Bessemer  converter  or  open-hearth  furnace  up  to 
To  tons,  are  subdivided  into  smaller  units  by  using  several 
sets  of  electrodes.  A  75  ton  refining  furnace  requires 
about  7500  kw.— T.  F.  B. 

Silivr  lire;    Assay  oj  Cobalt .     A.  M.  Smoot.     F.ng. 

and   Min.   .1..    1014.  98,  Olio. 

FOUR  portions  of  the  ore  each  J  or  S  A.T.  according  as 
the  sample  contains  more  or  less  than  2(""i  ■■/..  Ag  per 
ton.  are  treated  separately  with  strong  nitric  acid  (To  co, 
for  j  and  HHI  c.c.  for  \  A.T.)  and  heated  until  brown 
fumes  cease  to  be  evolved.  Each  solution  is  then  diluted 
with  200  c.c.  of  water,  allowed  to  stand  ovei  night,  filtered, 
and  the  residue  washed;  any  deposit  on  the  beaker  is 
removed  with  sodium  hydroxide,  the  latter  acidified  with 
nitric  acid  and  washed  on  to  the  filter  paper,  which  is  then 
dried,  treated  by  "pot  assay"  or  scorified  with  li  id, 
and  the  resulting  lead  button  reserved.  To  the  nitric 
acid   solution,    sufficient    sodium    chloride    is    added    to 


is  placed  upon  n  disc  of  assaj   lead  in  ■  glazed  Boorifier, 

heated  in  a  closed  oven  (250° — 300°C.)  until  the  paper  in- 
completely charred,  line  test  had  sprinkled  over  the 
residue,  tic   lead  button  from  the  treatment  of  the  insoluble 

added,  and  the  w ho  IOC  a  lead 

button  (15  grms.)  winch  is  then  oupelled,   f ■•  ■  t } ,  turn 
operations  being  conducted  at  a  low  temperature.     The 

method   yields   higher  and    more   cote  suits   than 

are  attainable  by  any  all-fire  process  m  which  no  corrections 
are  mad.-  for  sla:.'  and  cupel  losses  :  in  4  assays  (J  A.T. 
portions)   of  thi  ample   the  result    was 

3293-1  oz.  per  ton  an  1  the  maximum  difference  s-t  oz. 
Many  brands  of  test  lead  contain  sufficient  bismuth  to 
impair  the  accuracy  of  silver  assay.  ;  the  metal  employed 
should  be  free  from  this  impurity. — \V.  F.  I'.  1'. 

Alloys  of  zinc  and  silver  •/  trical 

livily  of .      (i.  I.    lVtrenko.     .1.    Muss.   I'hvs.- 

Chem.    Soc,    1014.    46,  1T5—  1T0.      Bull.    Soc.    Chi'm.. 
1914,  16,  746. 

Tin  existence  "f  AgZn  (al  Zn  36  12%]  was  indicated 
on  the   conductivity   and   temperature-coefficient    en 

but  not  on  that  of  electrical  resistance  ;  by  prole- 
annealing  below  the  transformation  temperature  21  • 
AgZn  was  converted  into  a  phase  of  variable  composition. 
Ag;Zn,  was  also  indicated  on  the-  curve  of  temperature 
coefficients  :  but  the  phases.  Ag,Zns  and  AgZn,.  ap|  eared 
to  be  only  solid  solutions.  AgZn ,  was  not  indicated  on  the 
resistance  curve.  — W.  F.  F.  1'. 

//.,,;  ms  (a)  AgZn  and  (b)  Ag-AU     G.    I. 

Pctrenko.     .1.  Kuss.  Phys.-Chem.  Soc.,   1914,  46,   176. 

Bull.  Soc.  Chim.,  1014.  16,  T3S-    J 
(a)  The    maximum    hardness.    220-02    (Brinell).    occurred 
at  Al'.Zii,.  the  values  for  Ag  and  Zn  being  23-2 — 26  and 
30-1.   respectively ;    the  phases  of   vari.il  'ion. 

Al'.Zii-  and  AgZns.  an-  indicated  as  transition  points 
on  the  hardness  curve.      Ib)  The  cm  ited  01  four 

branches.  The  maximum  hardness  (83-6)  occurred  at 
AlAg, ;    at   Al  To",,  the  hardra  I  10.  and  at 

14-:!"",.  75-99.  Tie  existence  of  AlAg9  was  not  indicated 
on  the  diagram. — W.  E.  F.  P. 

w   alloys.]     Non-ferrous    materials  :    8ome    con- 
siderations   affecting    specifications    for     wrought . 

\V.     R.      Webster.       Amer.      Soc.      Testing      Materials, 
dune — .Inly.  1014.     [Advance  proof.]     14; 

THE    methods    employed    in    pi  i  Zn    alloys    in 

sheets,  strips,  rods,  wire  and  seamless  tubes  are  briefly 
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described,  and  the  effects  of  the  various  operations,  and 
also  of  certain  impurities,  upon  the  properties  of  the 
finished  materials  discussed.  The  effects  of  varying 
proportions  of  Cu  and  Zn,  of  varying  amounts  of  cold 
rolling,  and  of  varying  annealing  temperature,  arc- 
shown  by  means  of  curves.  Although  largely  sur- 
mountable by  the  employment  of  appropriate  mill  practice 
and  inspection,  considerable  difficulty  is  experienced  in 
controlling,  within  close  limits,  the  large  number  of 
variables  involved,  chiefly  because  the  alloys  are  produced 
in  comparatively  small  lots. — W.  E.  F.  P. 

Bronze  and  Monel  metal ;    Effect  of  acid  solutions  on . 

S.  Croasdale.     Eng.  and  Min.  J.,  1914,  98,  873. 

The  losses  in  weight  sustained  by  Krupp  bronze  an.l 
Monel  metal,  by  immersion  for  2i  and  3  months  in  dilute 
sulphuric  acid  (H,S04  from  012  to  1-50%),  varied  from 
3-22  to  4-55  and  from  3S9  to  1007%,  respectively.  Tin- 
corresponding  losses,  over  the  same  periods,  in  acidified 
copper  sulphate  solutions  (Cu  from  0-05  to  0-50%)  varied 
from  1-22  to  010  and  from  14-50  to  217%,  the  copper 
being  completely  precipitated  by  the  bronze  from  all  but 
the  two  strongest  solutions.  The  losses  sustained  by 
Monel  metal  by  immersion  for  G  weeks  in  solutions  of 
sulphuric  acid  (10%),  copper  sulphate  (10%),  and 
sulphuric  acid  with  copper  sulphate  (each  10%).  were 
2-81,  1-99  and  4-88%,  respectively.— W.  E.  F.  P. 

^on-ferrous    castings  ;     Study    of    the    strength    of ; 

comparison  of  different  test  specimens.  L.  P.  Webbert. 
Ainer.  Soe.  Testing  Materials,  1914.  [Advance  proof.] 
14  pp. 

Tensile  tests  of  Cu-Sn  and  Cu-Zn  alloys  were  made  on 
test-pieces  respectively  cast  on  the  outsides  of  big  castings 
and  cut  from  di0erent  portions  of  solid  castings.  With 
Cu-Sn  alloys  (typically  On  88,  Sn  10,  Zn  2)  greater  tensile 
strength  and  elongation  were  obtained  on  metal  which 
had  cooled  quickly,  than  on  that  taken  from  the  inside 
of  a  solid  casting,  the  highest  results  being  given  by  the 
cast  test-pieces.  The  use  of  externally  east  test-pieces 
may  therefore  give  misleading  (high)  results.  Similarly, 
where  little  machining  was  required  to  make  the  finished 
test-piece,  the  thinner  specimens  gave  the  higher  results, 
owing  to  the  cross-sectional  proportion  of  quickly-cooled 
"  skin  "  being  greater.  With  the  Cu-Zn  alloys  the 
differences  observed  with  test-pieces  taken  from  different 
positions  were  much  smaller,  and  an  externally  cast 
specimen  represented  very  closely  the  strength  of  the 
casting  as  a  whole. — T.  St. 

Zinc  ;    Polymorphism  of .     G.  I.  Pctrenko.     ,1.  Russ. 

Phys.-Chem.  Soc,  1914,  46,  17(5 — 178.     Bull.  Soc.  Chim., 

1914,  16,  740. 
The  polished  surface  of  zinc  cooled  slowly  from  above 
its  melting  point  to  180°  C.  exhibited  large  polyhedra 
(separate  or  interpenetrating)  upon  which  comparatively 
few  small  ones  were  disposed  promiscuously  ;  the  small 
polvhedra  were  more  abundant  when  the  metal  was 
quenched  at  360°— 330°  C,  but  completely  covered  the 
surfaces  of  the  large  crystals  when  the  metal  was  cooled 
to  just  below  300°  C.  The  phenomenon  was  reversible 
and  is  regarded  as  indicating  the  occurrence  of  an  allotropie 
transformation  between  290°  and  300°  C— W.  E.  F.  P. 

yickel-copper-lead  alloys;    Ternary .     N.   Parravano. 

Gaz.  chim.  ital.,  1914,  44,  II..  375—384. 

Whilst  nickel  and  copper  form  a  continuous  series  of  solid 
solutions,  lead  is  only  partially  miscible  with  nickel  and 
with  copper  in  the  molten  state,  and  this  condition  of 
partial  miscibility  is  found  also  in  the  ternary  alloys. 
Eighty-four  alloys  were  examined,  and  the  isotherms 
of  the  beginning  of  solidification  (975° — 1390°  C.)  and 
of  the  formation  of  two  liquid  strata  (970°— 1290°  C.) 
are  plotted  in  triangular  diagrams.  In  all  cases  the 
temperature  of  complete  solidification  was  practically 
identical  with  the  solidifying  point  of  lead.  The  con- 
stituents of  the  alloys  are  solid  solutions  of  copper  and 
nickel   and   nearly   pure  lead.     The  results  elucidate  the 


method  of  removing  copper  and  nickel  from  crude  lead  by 
heating  it  a  little  above  its  melting  point,  when  the  metals 
named  separate  as  a  crust  which  can  be  skimmed  off. — A.S. 

Tin.    terne    and   lead-coated   sheets;     Method   of  sampling 

and   analysis  of .     J.    A.    Aupperle.     Proc.    Amer. 

Soc.  Testing  Materials,  1914, 14.     [Reprint.]     7  pages. 

(Ink  sheet  from  each  grade  or  shipment  is  taken  for 
analysis,  and  an  average  sample  obtained  from  it  by 
cutting  out  four  pieces,  each  4  ■;  2  hi.,  as  shown  in  the 
figure.  After  being  cleaned  with  chloroform  or  other 
solvent,  each  piece  is  cut  in  halves  (2x2  in.),  marked 
A  and  B  respectively,  the  four  "  A  "  halves  being  weighed 
together,  cut  into  pieces  about   |   in.  square,  mixed  and 
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used  for  the  determination  of  tin  and  lead,  while  the  four 
"  B  "  halves  are  used  for  determining  the  weight  of  coating 
(as  a  check)  ami  for  the  analysis  of  the  base  metal.  To 
determine  tin,  5  grms.  are  completely  dissolved  in  75  c.c. 
of  hydrochloric  acid  (with  the  usual  precautions  against 
oxidation)  and  the  cold  solution  titrated  with  A*  20 
iodine  previously  standardised  against  0-1  grm.  of  pure 
tin  and  4  grms.  of  iron  filings  dissolved  together  under  the 
same  conditions  as  the  assay.  For  lead,  10  grms.  are 
dissolved  in  150  c.c.  of  nitric  acid  (1  :  1),  brown  fumes 
expelled,  and  the  solution  diluted  to  1000  c.c.  :  to  100  c.c. 
of  the  solution  10  c.c.  of  strong  nitric  acid  are  added 
and  the  liquid  electrolysed  at  50° — 60°  C.  with  a  current 
of  1 — 2  amp.  at  2-3 — 2-5  volts,  the  lead  being  weighed  as 
Pb(K ;  if  manganese  be  present  in  the  base  metal  to  an 
appreciable  extent,  the  lead  is  determined  as  sulphate. 
The  result  for  each  metal  is  usually  calculated  to  lb.  per  case 
of  112  sheets,  20x28  in.  To  determine  the  weight  of 
coating,  the  four  "  B  "  halves,  each  wrapped  with  a  stiff 
wire  of  platinum  or  nickel,  are  immersed,  horizontally 
and  successively,  for  exactly  1  min.  in  60  c.c.  of  con- 
centrated sulphuric  acid  heated  to  at  least  250°  C,  then 
momentarily  in  50  c.c.  of  water,  and  finally  rubbed  during 
washing  with  a  further  50  c.c.  of  the  latter.  The  stripped 
pieces  are  dried,  re-weighed  and  used  for  the  analysis  of 
base  metal,  the  loss  in  weight  representing  the  coating 
and  some  iron.  The  sulphuric  acid  solution  and  washings 
are  mixed,  200  c.c.  of  hydrochloric  acid  added,  the  mixture 
boiled,  cooled  and  diluted  to  500  c.c.  :  of  this  solution 
100  c.c.  are  used  for  the  determination  of  iron  (being 
successively  oxidised  by  permanganate,  reduced  with 
stannous  chloride  and  titrated  with  AT/10  permanganate 
in  the  presence  of  manganese  sulphate  and  phosphoric 
acid)  ;  and  100  c.c.  for  tin,  by  reduction  with  powdered 
metallic  antimony  and  titration  with  .V  /20  iodine.  The 
weight  of  coating  as  calculated  from  the  data  thus  obtained 
should  agree  very  closely  with  that  ascertained  in  the  first 
determination. — W.  E.  F.  P. 

Tin  :     Artificial    twin     crystals    of .     P.     Gaubert. 

Comptes  rend.  1914.  159,  680—682. 

If  melted  tin  be  allowed  to  solidify  between  plane  glass 
surfaces  and  the  polished  face  be  then  etched  with  hydro- 
chloric  acid  the  outlines  of  the  crystals,  some  rectangular 
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and  others  triangular,  may  be  recognised    If  solidification 
has  I -eon  alow,  single  orystals  maj  extend  over  Beveral  aq, 
mi.     If  the  lamina  be  punotured  bj   i  aharn  blow  with  a 
needlepoint,  there  is  produced  :     (1)  on  theoppi 
cross  111  relief  with  branches  equal  or  unequal  in  length 
according  to  the  orientation  of  the  crystal  surface  ;  (2)  t»  o 
or  three  aeries  of  shining  parallel  bands,  O'S  mm.  in  width, 
extending  from  the  point  pressed  to  the  edges  of  the 01 
and  making  an  angle  ol  Beveral  degrees  with  the  Bui 
of  the   lamina.     The  angle   between   these   bands   varies 
with  the  crystalline  orientation  of  the  surface.     Whatever 
thi'  form  of  the  outline  of  the  orystal  i  igular) 

as  revealed  bj  etching  with  hydroohlorio  acid,  these 
bands  always  bound  triangular  areas,  so  thai  mol< 
originally  arranged  in  a  prismatic  hoe  of  the  orystal 
undergo  re-orientation  bo  .1-  to  bound  a  pyramidal  face. 
The  formation  of  similar  bands  occurs  when  a  sheet  of 
tin  is  Kent,  ami  is  probably  the  cause  of  the  "cry"  of 
tin.     (See  also  Ewing  and  Rosenhain,  this  J..  1900,  1115.) 

r,  b.  i.. 

[Metals.]  Hardness  tests;  Relation  between  BrineU  bull- 
test  and  sclerosans  readings.  J.J.Thomas.  Amor.  Soo. 
Testing  Materials,  1914.     [Advance  proof.]     3  pp. 

Bri.nki.i.  and  scleroseope  readings  were  both  taken  on 
each  of  a  large  number  of  metals  ami  alloys,  and  the 
results  plotted  with' a  view  to  obtaining  a  conversion  factor. 
The  Brinell  tests  were  made  with  an  Alpha  "  machine, 
having  a  steel  ball  10  mm.  in  diameter,  with  a  pressure 
of  3000  kilos,  for 30  s, rum  Is.  and  the  Bcleroscope  readings 
»ere  taken  with  a  Shore  instrument  haying  a  diamond- 
tipped  hammer.  The  factor  for  converting  the 
scleroseope  reading  into  the  Brinell  .hardness  number  is 
8"67  for  steels.  5*25  for  east-iron  anil  bronzes,  about  6 
for  aluminium,  and  77  for  nickel  steels.  Metals  with  a 
Brinell  hardness  number  above  300,  or  scleroseope  number 
above  4o.  were  found  difficult  to  machine.  Tempered 
steels  L'ave  Brinell  numbers  from  150  to  300.  The 
scleroseope  readings  varied  more  than  the  bail  tests  on 
a  given  sample,  due  probably  to  the  very  small  area 
actually  tested  by  the  •  T.  M. 

Metallic  protective  coalings  i  .1  rational  test  for .     .1.  A. 

f'app.     Amer.  Soc.  Testing  Materials,  June — July,  1914. 
\  Advance  proof.  ]     5  pages. 

Thk  durability  and  uniformity  of  metallic  coatings,  such 
as  those  applied  to  iron  and  steel  by  galvanising,  sherardis 
ing.  etc..  are  tested  by  exposure  to  a  salt  fog  "  produced 
by  projecting  into  the  test  chamber  an  atomised  spray  of 
water  saturated  with  sodium  chloride.  Efficient  coatings 
last  for  at  least  a  week,  while  poor  ones  break  down  in  a 
few  hours  (generally  less  than  24).  failure  being  indicated 
bv    the   development    of   spots   or    patches    of   rust. 

— W.  E.  F.  P. 

Metals;  The  colour  of .     L.  V.  Martioucnek.     J.  Buss. 

Phvs.Chem.   Soc.    1914.   46,    174.     Bull.   Soc.   Chim.. 
1914.  16,  751—752. 

The  following  facts  are  quoted  in  Bupport  of  the  view- 
that  all  metals  are  naturally  silver  coloured,  the  yellow- 
tints  of  some  being  due  to  traces  of  foreign  substani 
certain  metals  (e.g.  calcium),  formerly  regarded  as  yellow  ish 
have  proved  to  be  white  when  pure  ;  according  to  Heine's 
researches,  copper  assumes  a  paler  hue  (less  red)  when 
specially  purified,  the  reddish  tint  being  apparently  an 
oxidation  effect  due  to  the  presence  of  lead  oxide  in  the 
metal  :  potassium,  sodium  and  rubidium,  obtained  by 
reduction  of  the  chlorides  with  calcium,  are  coloured 
yellow  when  traces  of  air  are  present,  the  colouring  effect 
being  due  to  nitrogen  and  not  to  oxygen. — W.  E.  F.  P. 

Electrostatic  fuim  precipitation  at  Anaconda.  E.  M.  Dunn. 
Eng.  and  Min.  J..  1914.  98,  $73—874.  (See  also  this  J., 
1914.  1054.) 

Experiments   were  made   with  a   pipe,   20  ft.   long  and 
3  ft.  in  diameter,  containing  a  central  discharge-electrode 


of  in. -hriuiie  wir.    i  \ 

160,000 

I  he  results  for  blast  furn  i 
those  for  miv 

idi  red  sufficiently    pri 
of  an  experimental  plant  In  which  a  nine  l  0    in  dian 
"ill  be  employed  with  an  e  m  I 

from    ■    roasting    furnace    thr 
ion  ;     in   to 
entered   at   about   310  C,   practical]}    all   the  dost 
ipitated,  while  in  the  second,  in  whioh  tie   . 

cooled   1. 1  no  |-    |,x    admission  of  air.    «  ,.•  of 

99-7%  parity  mi  deposited      W.  E   I  -.  P 


Sodium   amalg 
ductivilies.     E.    Vanstone.     Chem>    Boo,    Trans.,    1914 
105,  2617-  2623. 

The    volume-concentration    diagram    of    solid    s.«iuim 
am  ,i     s.1  ii.     7 

47 -.">.  32-6  and  20-6  atom-  \  ,.   and    confirmed   the 

existence  of  the  inter-metallic  compounds  shown  by  the 
thermal  diagram  (Vanstone,  Trans.   Faraday  Soc,    1911, 
7,   4i').     Since   the   existence   of   only   one   oompoui 
NaHgr    at     33-3   atoms    %    Na   (m.    pt,    360 
iii<  1 1  ■  the  eleotrii  al   i  onduct  ii  itiea  of 

the  liquid  amalgams  at  high  temperatures  (Bornemann 
and  Miiller.  this  J.,  1910,  884),  and  no  evidence  of  ol 
could    be    obtained    at    temperatures    (HO5    and    135 
not  far  removed  from  the  m.  pts.  of  the  alloys,  it   i-  con- 
cluded  that   the  remaining  compounds  are   completely 
dissociated  in  the  liquid  condition. — \V.  E.  K.  P. 


Antimony  trichloriit,  :   Electrolysis  of in 

coUoids.    A.  Mazzucchelli.     Gaz.  ohim.  itaL,  1914.  44, 
II.  404—419. 

ACCORDING    to  Cohen   (this  ■)..    1905,   819)   the        explosive 

antimony"  obtained  by  electro-deposition  from  sola! 
of  antimony  chloride  consists  of  a  metastable  form  oJ 
antimony  in  which  antimony  chloride  i>  present  in  the 
form  of  a  solid  solution.  This  metastable  form  readily 
changes  into  the  stable  form,  with  evolution  of  heat, 
which  causes  volatilisation  oi  the  chloride.  The  author 
found  that  resorcinol,  tannin,  molybdic  acid,  starch  and 
gum  arabic  had  no  appreciable  intluenee  on  the  na! 
of  antimony  deposited  electrolytically  from  chloride 
solutions.     In  presence  of  quinine,  casein,  peptone,  and, 

'  ially.  of  gelatin,  brighter  and  more  brittle  de\ 
were  obtained,  which  were  nearly  incapable  of  explosion 
by  percussion  but  exploded  on  heating:  besides  the 
usual  content  of  chloride,  they  contained  a  relatively  1 
quantity  of  organic  matter.  The  results  indicate  that  the 
antimony  chloride  in  the  deposited  metal  is  present  as 
a  true  solid  solution  rather  than  as  a  colloidal  solution 

—A    - 


Zinc  concentrates.     Chem.  Tr.  Jnl.,  Dec.  12,  1914.     [T.R.] 
Ai  the  present  moment  there  are  large  quantities  of  zinc 
concentrates    at    the    Swansea     Docks    diverted  there  as 
•f  war.  but  no   interest  be  taken  in  their 

it  is  said,  to  the  fact   that  local  sj>elter 
makers  have,  no  means  of  treating  these   concents 
they  produce  their  makes   from  calamine  and  bleu  I 
only.      It  should  pay  our  smelters  to  investigate  and  adapt 
their  works  accordingly. 


Copper  goods.     Board  of  Trade  Bulletin  No.  94. 
May  be  obtained  from  the  Board  of  Trade.  Commercial 
Intelligence  Branch,  73,  Basinghall  Street.  E.C. 


Quick  method  of  precipitating  tin  electrolytically.    Humpbre- 
villc.     See  XXIII. 
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Patents. 

Iron  and  alloy  product  :  Metallic and  process  of  manu- 
facturing same.  C.  A.  Allison,  London.  From  Inter- 
national Metal  Products  Co.,  Newark,  N.J.,  U.S.A. 
Eng.  Pat.  27,906,  Dec.  4,  1913. 

A  modification  of  Enz.  Pat.  27,201  of  1909 (sec  U.S.  Pats. 
940,784  and  940.785  :  this  J..  1909.  219,  960)005  toO-.V\, 
P  being  left  in  the  steel,  or  added  to  it.  if  necessary,  as 
an  alloy,  which  may  contain  Cu.  >,'i,  Co,  V,  or  Cr  in 
addition.— O.  E.M. 


Melting-furnace.     I.       Hall,      Birmingham.      U.S.      Pat. 

1.117.666,  Not.  17.  1914.     Hate  of  appl.,  Nov.  13,  1913. 

SEE  Eng.  Pats.  15,323,  23,493,  and  24,081  of  1913  ;   this  J.. 
1914,  835.— T.  F.  B. 

Metal-melting  furnace.     I.  Hall,  Birmingham.     U.S.  l'at. 

1.117.667,  Nov.  17.  1914.     Date  of  appl.,  Nov.  13.  1913. 

See  Eng.  Pat.  21,158  of  1913  ;  this  J..  1914,  425.— T.  F.  B. 


Annealing  wire  coils,   iron   castings,   etc.  .'    Kilns  for  . 

G.  B.  A.  Gibbons,  Lower  Gonial,  I!.  Masters,  Dudlcv, 
and  M.  van  Marie,  Lower  Gonial.  Eng.  Pat.  7399, 
Oct.  28,  1913. 

Circular  pots  containing  the  objects  to  lie  annealed  are 
rolled  by  gravity  through  an  inclined  tunnel  heated 
externally  and  provided  with  a  water-sealed  hood  at  each 
end.  The  pots  may  have  guide  flanges  to  engage  rails  in 
the  tunnel ;  a  hinged  arm  lifts  the  pots  up  through  the 
inlet  hood,  and  a  checking  device  releases  them  as  required 
at  the  outlet  end.— O.  E.  M. 


XL— ELECTRO-CHEMISTRY. 


Formation  of  deposits  in  oil-cooled  transformers. 
See  Ha. 


Miehie. 


Electrolytic  determination  of  nickel.     Marsh.     .See  XXIII. 


Patent. 


Roasting  furnace  ;  Horizontal  mechanical .    P.  Sarrasin, 

Dijon,   France.     Eng.    Pat.    26,915,   Nov.   22,    1913. 

A  horizontal  water-cooled  shaft  with  pallets  rotates  and 
simultaneously  moves  from  front  to  back  of  the  furnace, 
while  the  ore  is  fed  from  back  to  front.  Rotation  is 
stopped,  and  the  pallets  clear  the  ore,  on  the  return  stroke. 
The  slots  in  the  furnace  sides  are  closed  by  an  endless 
belt  with  an  inner  asbestos  lining  sliding  in  grooves,  the 
lower  of  which  is  sealed  with  refractory  sand. — O.  E.  M. 

Copper;    Process    of    extracting from    carbonate    anil 

oxide  ores.  H.  R.  Ellis,  Salt  Lake  City,  Utah.  U.S. 
Pats,  (a)  1,115,521,  (b)  1,115,522  and '(c)  1,115,523, 
Nov.  3,  1914  ;  date  of  appl.,  .June  4,  1914. 

The  ore  is  treated  with  a  solution  containing  an  alkaline 
carbonate  or  bicarbonate,  from  which  the  copper  is 
subsequently  recovered  (a)  by  agitation  with  granulated 
lead,  (b)  electrically  by  the  use  of  a  mercury  (or  amal- 
gamated) cathode  and  an  insoluble  anode,  (c)  by  means 
of  a  finely  divided  amalgam  of  an  alkali-  or  alkaline-earth 
metal.— W.  E.  F.  P. 

Copper  ;  Coaling  steel  or  iron   with .     J.  E.  Sheafl'er, 

Burnham,  Pa.  U.S.  Pat.  1,115,870,  Nov.  3,  1914; 
date  of  appl.,  Dec.  3,  1912. 

A  hollow  ingot  of  copper  is  made  by  pouring  off  the 
central  core  while  still  molten  ;  it  is  filled  up  with  molten 
steel  or  iron,  yielding  a  compound  ingot  which  may  be 
rolled  or  drawn. — O.  E.  M. 

Tin  from  wasU  tinned  metal  ;  Process  of  obtaining  the . 

<;.  von  der  Linde,  Crefeld,  Germany.  U.S.  Pat. 
1,116,176,  Nov.  3,  1914  ;  date  of  appl.,  May  6,  1914. 

Air  and  chlorine  are  thoroughly  mixed  before  allowing 
them  to  act  on  the  scrap. — 0  E.  M. 

Alkali  and  alkalim  -earth  metals  ;  Process  of  producing . 

C.  E.  Acker,  Ossining,  Assignor  to  The  Nitrogen  Co., 
New  York.  U.S.  Pat.  1,116,865,  Nov.  10,  1914. 
Date  of  appl.,  Aug.  5,  1910. 

See  Fr.  Pat.  420,744  of  1910  ;  this  ,).,  1911,  369.— T.  F.  B. 


Aluminium  anil  the  like  ;  Method  <>/'  insulating  wire  of 
E.  Presser.  Berlin.  U.S.  Pat.  1,117,240,  Nov.  17, 
Date  of  appl..  .May  31.  1911. 

See  Fr.  Pat.  425,532  of  1911  ■   this  .1.,  lull.  905 


1914. 


-T.  F.  B. 


Allot/  of  aluminium  and  process  of  making.  'J'.  A.  Bayliss, 
Warwick,  and  B.  (i.  Clark.  London.  U.S.  Pat.  1,117,308! 
Nov.  17,  1914.     Date  of  appl.,  Aug.  I."..  1913. 

See  Eng.  Pat.  19,452  of  1912  ;  this  J.,  1913,  948.— T.  F.  B. 


Electrolytic  apparatus.  A.  Herrmann,  Leipzig-Gohlis, 
Germany.  U.S.  Pat.  1,115,671.  Nov.  3,  1914;  date  of 
appl.,  Apr.  23,  1914. 

"  A  contact  wheel  (tig.) 
having  spokes,  a  narrow, 
conductive  rim,  side-discs 
of  non- conductive  material, 
and  hook-connections  for 
said  discs  engaging  said 
spokes."'— W.  E.  F.  P. 


XII.— FATS;    OILS;    WAXES. 

Halphens  reaction  for  cottonseed  oil ;    Ctz's  modification  of 

.     E.    Gastaldi.     Annali    Chim.    Appl.,    1914,    2, 

203—207. 

Urz's  modification  (Chem.  Rev.  Fett-Ind.,  1913,  291) 
consists  in  mixing  the  oil  with  an  equal  volume  of  a  1% 
solution  of  sulphur  in  pentachloroethane,  with  or  without 
addition  of  amyl  alcohol,  and  heating  the  mixture  to 
boiling.  It  is  shown  that  the  coloration  produced  (yellow 
to  orange  or  brown  or  almost  black)  varies  according 
to  the  temperature  or  time  of  heating,  and  that  the 
reaction  is  not  characteristic  of  cottonseed  oil  but  is  given 
also  by  other  oils  and  by  palmitic,  stearic  and  oleic  acids. 
The  rapidity  of  the  author's  modification  of  Halphens 
reaction  (see  this  J.,  1912,  934)  may  be  increased  and  the 
quantity  of  carbon  bisulphide  necessary  diminished  by 
using  a  higher  temperature.  Five  c.c.  of  the  oil  are 
treated  with  5 — 1>  drops  of  a  solution  of  sulphur  in  carbon 
bisulphide  and  3 — 1  drops  of  pyridine  and  heated  for 
4 — -5  minutes  over  a  direct  flame  to  not  above  140°  C.  : 
the  characteristic  wine-red  coloration  is  obtained  if 
cottonseed  oil  be  present. — A.  S. 

Hydrocarbons  ;    Rapid  metltod  for  the  detection   and  deter- 
in  i nation    of  solid in   admixture    with  fatty   acids. 

G.     Verona-Rinati.     Annali     Chim.     Appl.,     1914,    2, 
201—202. 

Solid  fats  and  fatty  acids  are  readily  soluble  in  o- 
dichlorhydrin.  whether  this  be  anhydrous  or  saturated 
with  water,  whereas  solid  hydrocarbons  (paraffin  wax, 
eeresin.  ozokerite,  etc.)  whilst  appreciably  soluble  in  the 
anhydrous  solvent  on  heating  above  their  melting  point, 
are  practically  insoluble  in  n-dichlorhydrin  saturated  with 
water.  To  detect  solid  hydrocarbons  in  solid  fate  or 
fatty  acids.  7  c.c.  of  a-dichlorhydrin  arc  mixed  in  a 
graduated  test-tube  with  1-2  c.c.  of  water  and  1-43  grin. 
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i.- 1 


..f  the   substance   under   examination,   and   the   tube 
corked    and     heated     in  iatb     it  68°  C,   with 

occasional   agitation       en  h  0-1  I     naoluble   mattoi 

oorTesponds  to  5%  of  mineral  hydrocarbons  in  ' be  original 
rabstanoe  To  distinguish  between  paraffin  and  ceresin, 
0"S  L'rni.  of  the  dried  insoluble  matter  in  dissolved  bj 
beating  with  10  c.c.  "f  anhydrous  odiohlorhydrin,  the 
solution  allowed  lo  cool  ana  the  temperature  .it  whioh 
a  turbidity  appears  noted  :  this  is  80  82  C  foi  paraffin 
and  1 12      M">   i  .  i"i  coresin,      \.  S 

kn}**k  <t"'l  "h>»  -unl  Ihi   l>iit> '  wax  and 

contained  therein,  II.  Matthes  and  I.  Streiohar. 
Arch.  Pbann.,  1913,  251,  138  152.  Bull.  Soc,  Chim., 
I'M  l.  16,  US     116, 

K  vri'K  and  akon  fibres  contain  rospeotivol}  8*6  and  7 
ll.'i.     Crude    kapok    yields    3-58%    and    purified    kapok 
0-93     2-62%    of   ash;    purified   akon   yields   3-64%.      \ 
mixture  of  equal  parts  of  alcohol  and   benzene  oxti 
i  'iT ".,  ol  wax  From  kapok  and   Hi.'!",,  from  akon.     The 
oharaoton  ol  the  waxes  from  kapok  and  ako  ivebj 

are:  in.  pt.  -I  C,  30-5  C. ;  n ',;  1-4618,  1-4682; 
an  =0,  acid  value,  59-85,  63-09;  saponif.  value,  170-14, 
171-52;  iodine  value,  89-44,  70-52;  Rcichcrt-Meiasl 
value,  2-02,  1-76;  Polenske  value,  0-97,  105.  The  waxes 
contain  respectively  28%  (kapok]  and  ■'!!",,  (akon)  of 
onsaponifiable  matter,  composed  chiefly  ol  phytosterola 
and  melissyl  alcohol,  together  with  0-6%  of  a  hydrocarbon, 
i  '., !!,_..  in.  pt.  69°C.,  identical  with  laurane :  the  crude 
phytosterol  from  akon  wax  oontains  Btigmasterol,  m.  pt. 
i70°C,  and  a  phytosterol  of  m.  pt.  136  C.  The  fatty 
acids  of  kapok  wax  consist  of  15%  "I  solid  and  85%  of 
liquid  acids  :   those  of  akon  wax  contain  20%  of  solid  and 

B0%  of  liquid  acids.      The  s<>lul  acids  appear    i isisf 

entirely  of  palmitic  acid  :  the  liquid  acids  contain  oleic 

61.  Hnolicacid3S.  andlinolenie  arid  1%.      (Sec  also  this  J., 

1913,  917.) 

Kapok  and  akon  contain  from  4-74 — 9-74%  of  substances 
soluble  in  water,  anion;;  which  is  a  very  poison,, us.  non- 
nitrogenous,  bitter  substance,  which  gives  a  blue  coloration 
with  sulphuric  acid  and  potassium  bichromate  •  the  bitter 
principle  of  akon  resembles  picrotoxin  in  some  respects. 

— A.  S. 

Palntnut  kernel  cake.     Murray.     8a    \IXa. 

Vitcoeity  measurements  and  a  wets  pweowmefer.     Flowers. 
5      Will. 

Paths  is. 

Grease  and  other  substances;    Presses  for  extracting . 

T.    \V.    and     (J.    H.    Mays.    Bourne,     Lincolnshir 
Fortescue,  and  E.  S.  and  G.  Cowen,  Nottingham.     Eng. 
Pat.   24.o22.   Oct.  30,    1913. 

The  casing  comprising  tlu  body  of  the  press  is  provided 
with  a  hinged  door,  a  rib  passing  round  the  door  lifting 
into  a  recess  filled  with  packing  material  on  the  easing 
so  as  to  form  a  tight  joint  when  the  door  is  closed.  The 
piston  is  fitted  on  to  a  senn  shaft  passing  through  the  top 
of  the  casing  and  operated  by  a  rotating  nut.  A  -.'rid 
plate  for  supporting  the  material  rests  on  ridges  at  the 
bottom  of  the  casing,  which  form  channels  for  the 
expressed  grease.  Steam  under  pressure  is  admitted  into 
the  upper  part  of  the  casing  and.  after  passing  throiieli 
the  material  being  pressed,  escapes  with  the  grease,  etc., 
through  an  outlet  at  the  lower  part. — W.  P    - 


Pleines,  Utrecht,  Holland. 
1913.     Under   Int.  Conv., 


Soup;  Manufacture  of .    C 

Eng.  Pat.   24,796,  Oct.   31, 

Nov.  6,  1912. 
See  l'r.  Pat.  464,335  of  1913  ;  this  J.,  1914,  557.-   T.  F.  15. 


Glycerine  containing  x<ilt  :  Means 
F.  3.  Wood.  Brooklvn.  I'.S.A, 
Nov.  1.  1913. 

See  U.S.  Pat.  1,089,383 of  1914;  tin 


for     tiitfilling . 

Eng.    Pat.    24,920, 

J.,  1914,363.'    T.FiB. 


System  foi   cleaning  «/»"/   jnn  tind  "If"/   I 

U.S.  Pat.  1,116.82'  1 

\ . . 


XIII.    PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

i'   J,   i 
I.  Phys.  Chem.,  1914,  18,  i 
i'i  i  1 1  i  •,    grins,   ol    pure,    Hun    un  u 

'ode.  an<l  ad 

hours  30     i  in-    ol   w  hitu    n,  on)    into  small   pii 

and  100  <  d  to  1  he  hi 

,  i x i  ore.     'I  I"    "  sull  ini    lai  qui  i    ib<  uld    bi 
\  iscid  than  glycerin 

with  •!    idled    with 

lacquer,  shaken  gentl)    round,  and  immediately   drained. 

tooth,  translncont  coal  is  bh  ed,  especially  il 

ifie  pi  odifii  d  bj  appl;  uni  - 

thinner  laoquer   with  an   intermediate   in 
I  to  ■">  hours.     Carbon  tetrachloride  may  be  s 
for  carbon  bisulphide  if  tho  laci 
applied   hot.     The    protective 

With    careful    il-.  0    treated    «a>    Idled    Willi 

distilled  water  of  conductivity    -i  ■  ama 

and  rotated  for  70  hours  in  a  thermostat  I  "  '  whereby 
the  value  rose  only  to  2-98,  whilst  a  similar  unlacquered 
bottle  gave  the  vahn    >s  0  under  identical  conditions.-  J.R. 

/  ..    ,,/  poisons   for   pfanl  -'r.v- 

(  rivelli.     Sei    XVI. 

Oxidation    of  tl  .■mene)  IN     -  '    of 

turpentine.    Madinaveitia.     See  XX. 

Patents. 

Metallic  paint  :    Pro  *»«*" 

drying] .     A.    Finkler,    Moscow,     Eng.    Pat.   8126, 

h31,  1914. 
A  drv  mixture  ,,f  powdered  sine  white,  white  lead,  and 
aluminium  is  added  to  a  solution  of  shellac  so  as  to  form 
a  thin  paste,  which  is  made  up  to  thi 
by  adding  a  solntionol  i  elluloid  in  acetone,  Foi  example, 
1  kilo,  may  contain  Too  grras.  of  celluloid  solution.  :>0  of 
aluminium,    100  I  it  ion   (in   spirit).    130  of 

white  lead,  and  40  of  zinc- wnite.     The  pain! 
by   humidity   or  high   temperatures.     Colouring   matters 
may  be  added  to  tho  shellac  solution.     I'.  Sons. 

Coating  compositions;    M  '    ""'°- 

i   hah.     Eng.  Pat.  5432,  March  3,  1914.     Under 
Int.  Conv.,  March  :s.  1913. 
S        l'r.   Pat.  4611.144  of  1014  ;  tins  J.,  I'll  I.  973.— T.  I'.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  and  Die  tear.    3.  MoEwan.    India  Bobber  J.,  1914, 
48,  941. 

Tuf.  existing  serious  shortage  of  raw   rubber  in  German* 
is  referred  to,   and  also  the  steps   taken   bj    tin-    British 
Government,  upon  representations  from  the  trade  in  this 
country,    to    prevent    supplies   entei 
importance  of  rubber  in  the  conduct  of  modern  warfare  is 
emphasised.      Tyres:       aeroplane     and     airship     fat 
waterproof    capes,    cloaks,     saddled 
"  Wellingtons  "  ;     rubber   swimming 

bottles  and  other  surgical  goods  are  among  the  more 
ous  articles  involving  the  us.'  of  rubber.  Hut  large 
tities  are  employed  for  more  obscure  purpi  -  -.  such 
ibber  packings,  washers,  lin    .  in  warship  con- 

struction,   particularly   in   submarines,   to   ensure   perfect 

d3 


1216  CL.XV.— LEATHER;  BONE;  HORN;  GLUE.     Cl.  XVI.— SOILS;  FERTILISERS.     [Dec.  31,  1M*. 


water-tightness.  The  possibility  of  making  u)>  the 
deficiency  of  natural  rubber  by  means  "f  a  synthetic 
product  is  a  somewhat  remote  one. — E.  \V.  L. 

Rubber  ;    Methods  for  the  preparation  of  artificial from 

different  ran-  materials,  including  petroleum.  E.  Pyhala. 
Neftjanoje  Djelo,  1913,  No.  17.  Petroleum.  1914,  9, 
1376. 

The  fraction  of  Baku  petroleum  boiling  between  98°  and 
106°  C.  yields  up  to  about  20%  of  its  weight  of  adipic  acid, 
which,  by  way  of  the  amide, can  be  converted  into  bntadieen 
and  synthetic  butadiene-rubber.  This  method  of  prepara- 
tion is  however  hardly  possible  from  a  commercial  stand- 
point. If,  however,  the  butadiene  hydrocarbons  could  be 
obtained  from  the  petroleum  hydrocarbons  by  a  simple, 
direct  process  this  route  to  synthetic  rubber  would  be  a 
a  good  one. 

The  author  is  of  opinion  that  use  might  be  made  of  the 
emulsions  obtained  with  the  turpentine-like  and  other 
hydrocarbons  of  petroleum  by  the  aid  of  certain  emulsify- 
ing agents,  which  emulsions  are  very  similar  to  rubber 
latex,  and,  like  the  latter,  can  be  worked  up  into  rubber-like 
products. — E.  W.  L. 

Studies  on  polymerisation  :  diethylenic  hydrocarbons. 
Polymerisation  of  alhnc.  hydrocarbons  "f  the  diaih/l 
series,  and  hydrocarbons  of  the  divinyl  and  aUene  ses 

Lebedeff.      See  XX. 

Polymerisation  of  some  hydrocarbons  of  the,  divinyl  scries. 
Lebedeff  and  Skavronskaia.     See  XX. 


Methylenecyclopropant     [and      divinyl]. 
S      XX. 


Mcrejkowsky. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

Precipitated    bone.     Jenkins    and    Street.     See    XVI. 

Patents. 

Leather  ;    Manufacture    of .     O.    Rohm,    Darmstadt. 

Germany.     U.S.   Pat.    1,117.912,  Nov.    17.   1914;   date 
of  appl.",  May  7,  1914. 

Leather  is  softened  by  impregnating  it  with  a  mixture 
of  sulphonated  oil  or  fat  (free  from  soap)  and  unaltered 
oil  or  fat,— G.  W.  MoD. 

Keratin    compound:    Indurated  .      B.    B.    Goldsmith. 

New  York.     U.S.  Pat,   1,114,981,  Oct.  27,  1914;  date 
of  appl.,  Jan.  4.  1912. 

Kekatin  is  subjected  to  the  combined  action  of  a  con- 
verting and  an  indurating  agent,  e.g..  ,i-naphthol  and 
formaldehyde,  and  the  mass  is  mixed  whilst  heating, 
preferably  under  pressure. — F.  Sodn. 


XVI.— SOILS  ;  FERTILISERS. 

Potash  ;  Ashes  nf  hedge-clippings  and  trimmings  as  a  source 

of .     E.    J.    Russell,     j.    Board   Agric.,    1914,    21, 

694—697. 

AsKES  obtained  from  the  green  and  dead  woods,  the 
grass  and  weeds  from  hedging  and  ditching,  burned  in 
the  open  in  the  customary  manner,  contained  on  an 
average  10-9%  KL20.  The  waste  material  from  threshing 
floors  yielded  an  ash  containing  11°0  K-,11.  The  potash 
is  present  as  carbonate  which  is  very  readily  dissolved 
by  rain  ;  a  heap  of  ash.  after  a  wet  night,  had  lost  half 
its  potash.  The  amount  of  ash  obtained  from  the  trim- 
mings  of  100  yds.  of  hedge  is  about  15  lb.  The  cost  of 
obtaining  this  is  about  8d.   per  lb.,    charging  the    wholK 


cost  to  the  ash.  The  ash  after  sifting  is  a  very  light  powder 
which  mixes  well  with  superphosphate,  but  has  not  the 
keeping  qualities  of  kainite. — J.  H.  J. 

Calcium    cyanamidt    and   Chili   sallpetri  :    The  fertilising 

effect    of    a    mixture    of .     P.    Bolin.     Mcddelande 

No.  79  fran  centralanstaltcn  {.  jordhruksforsok.  191% 
1—18.      Biedermanns  Zentr..  1914.  43,  160—162. 

No  generalisation  with  regard  to  the  comparative  manurial 
actions  of  the  two  fertilisers  is  possible,  but  in  the  numerous 
cases  in  which  the  two  are  approximately  of  equal  value, 
a  mixture  of  the  two  gives  higher  yields  both  of  grain  and 
straw  than  either  constituent  alone.  The  addition  of 
Chili  saltpetre  does  not  increase  the  manurial  power  of 
calcium  cyanamide,  where  the  latter  by  itself  has  little 
fertilising  action. — 0.  R. 

Nitrogenous  fertilisers.     P.  Wagner.     Hess,  landw.  Zeits., 
1913,  No.  14.     Biedermanns  Zentr..  1914,  43, 162—166. 

COMPARISONS  were  made  during  three  successive  years 
on  crops  of  winter  rye.  sugar  beet,  and  barley,  in  rotation. 
I  >f  the  fertilisers  used,  Chili  saltpetre  and  calcium  nitrate 
gave  the  best  results,  crude,  calcium  cyanamide  (nitrolim) 
had  only  from  one-third  to  one-quarter  of  the  manurial 
value  of  the  nitrates,  and  calcium  nitrite  proved  irregular 
and  unsatisfactory.  Ammoniacal  superphosphate  was 
about  equal  to  the  nitrates  in  the  case  of  beet,  but  had 
only  about  65%  of  their  effieiencv  in  the  case  of  barlcv. 

— O.  R." 

Magnesia;     Fertilisation    of    sugar    beet     with .     F. 

Strohmer  and  0.  Fallada.  Oesterr.-ungar.  Z.  Zuckcrind. 
und  Landwirtschaft,  42,  No.  2,  221.  Biedermann's 
Zentr.,  1914,  43,  170—174. 

The  formation  of  sugar  in  the  sugar  beet  depends  on  the 
quantity  of  chlorophyll  present,  and  chlorophyll,  according 
to  Willstatter  and  Hug,  contains  about  3%  Mg.  A 
dressing  of  150  kilos,  of  magnesium  sulphate  per  hektare 
(about  134  lb.  per  acre)  produced  no  increase  in  the  root 
or  leaf  growth  of  the  beet  nor  in  the  content  of  chlorophyll 
and  sugar. — 0.  R. 

Bone  :  Precipitated .    E.  H.  Jenkins  and  J.  P.  Street. 

Thirty-seventh  Report  of  The  Connecticut  Agric.  Expcr. 

stat..'  1913.   117. 

"  Precipitated  bone."  a  by-product  of  glue  manufacture, 
is  a  white  neutral  powder,  which  is  chiefly  used  as  a 
tobacco  fertiliser.  Analyses  of  seven  varieties  on  sale, 
showed  that  it  contains  :  water-soluble  P.,05.  0-94  to 
1-31  ;  citrate-soluble  P.O..  3316  to  3808:  "total  PM^, 
34-38  to  39-40%.— W.  P.  S. 

Poisons  for  plants  ;   I'se  of in  agriculture  and  industry. 

E.  Crivelli.      LTnd.  Chim.  Min.  e  Met.,  1914. 1, 409—413. 

Bektraxd  does  not  admit  that  the  use  of  colloidal  silver 
or  copper  claimed  by  Lumiere  (this  J.,  1911,  1463)  has 
any  stimulative  action  upon  the  growth  of  plants.  On 
the  other  hand.  Javillier  (sec  this  J.,  1914,  563)  has  found 
that  metallic  zinc  promotes  the  growth  of  Aspergillus 
niger.  Fungicides  in  the  form  of  precipitates  sparingly 
soluble  in  water  are  more  effective  for  plants  than  solutions, 
since  they  are  only  slowly  removed  from  the  leaves. 
Destruction  of  weeds : — In  America  a  solution  of  copper 
sulphate  containing  5  to  15%  iron  sulphate  is  used  to 
kill  the  weeds  in  cereal  crops,  whilst  in  tropical  countries 
arsenical  weed-killers  arc  used  on  the  radway  tracks. 
A  typical  preparation  used  by  a  South  American  railway 
company  consists  of  72  grms.  of  arsenious  anhydride  and 
15-5  grms.  of  caustic  soda  per  100  c.c.,  coloured  with 
phenolphthalein.  This  has  a  sp.  gr.  of  1-746  and  is  used  at 
a  10%  dilution  (1  litre  per  sq.  m.),  every  3  months  f"r 
the  first  year,  and  subsequently  every  6  months.  The 
railway  companies  of  Columbia  and  Ecuador  employ  a 
mixture  in  equal  paits  of  17%  sodium  nitrate  and  20% 
arsenious  acid  solutions.  Sodium  sulphide  being  too 
dear  the  use  of  barium  or  calcium  sulphide  is  suggested 
for  this  purpose  (compare  also  U.S.  Pat.  1,076,818  ;  this 
J.,  1913,  1165). 
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Hubtnariw    paints :     According    to   Carbonolli   (InduM. 
('him..  \  ill    [23  and  24])    painta  for  ships1  bottoms,  etc., 

usually  oontai nore  of  the  following  toxio  agents 

Nicotine,  stryohnine,   thiooyanic   acid,   mercury,   copper, 

load,  arsenic,  antimony,  eto. ;    whilst   thi    i i   oommon 

substance     ii     merourj     arsenite,     Coffigniei     gives    the 
following  analysis  ol  a  submarine  paint  in  great  demand  ■ 
Crystallised   oopper  sulphate,    KM);    iron   oxide,    13-78 ; 
lead  oxide,  1*61  :  and  mercuric  ohlorido,  B'97^       I     \    M. 

Potash  salts.     Sumnuu  ,  ;      L913,     Phalen.     Set   VII. 


Pish  meal  and  fish  manure.     ■s"   XIX/ 


Pati  n  re. 


-.     C.  E.  De  Wolf,  London, 

Eng.  Pal    10,202,  April  24, 

Pat,    22,161,    Oct.    I.    1913 


Seed  grain  .  Treatment  of  — 
and  II.  E.  Ki\ .  I  torchester 
1(114.  Addition  to  Eng. 
(this  •!..   1914,   1067). 

Grain  (one  bushel)  is  steeped  in  a  solution  of  in. mint' 
or  nitric  acid  ((i  galls.),  and  placed  in  a  wooden  box  fitted 
with  iron  electrodes  in  the  form  of  sheets  ooverinf  the 
ends  of  the  i'"\.  A  ouirenl  of  200  volts  and  1 1  amperes  is 
used  ;it  nol  above  27  C.  The  solution  is  then  drained 
off.  and  the  grain  is  Bprayed  with  one  quart  of  petroleum 
or  benxoline.     G.  W.  Mel). 


Superphosphates ;    Method  of  manufacturing  double . 

T.    L    Willson.-    Ottawa.    Canada.      Eng.    Pat.    25,856, 

Nov,   11,  1913. 
Ski:    U.S.    Pat.    1,078,887   of    1913;     this   J..     1914.     :!."». 
Ammonia,  or  a  compound  of  ammonium  or  potassium, 
may  be  added  to  the  product. — T.  P.  B. 

Ammonium   phosphate   [for  fertilising    purposes,  from    qas 

liquor]:     Process    of    making .     F.    S.    YVashburn, 

Nashville.  Tenn.      U.S.   Pat.    1,115,044,   Oct.   27.    1914; 
date  of  appl..  .Tune  9,  1914. 

Gas  liquor  (preferably  concentrated)  is  added  to  boiling 

crude  phosphoric   acid,  whilst    steam    is   passed    through 
the  mixture  to  remove  volatile  impurities.  - F. SoDN. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 


Beet  ;  Formation  of  sugar  in  the. 

rend..  1914,  159,  687- 


11.  Colin. 

liS'.l. 


Comptes 


The  sugar  transferred  from  the  leaves  to  the  root  consists 
not  only  of  ready-formed  sucrose  but  also  of  reducing 
sugar  which  is  converted  into  sucrose  in  the  root.  The 
root  is  never  free  from  reducing  sugar,  but  the  ratio  of  the 
latter  to  the  sucrose  present  diminishes  (e.g.,  from  0*178  :  I 
to  0-011  :  1)  as  the  plant  develops.  This  ratio  som  'times 
attains  0-2  :  1  in  the  upper  extremity  of  the  root,  and 
usually  exceeds  1  :  1  in  the  base  of  the  leafstalks.  The 
disappearance  of  sucrose  from  the  leaves  at  night  (i.e., 
in  absenceof  light)  is  not  simply  due  to  its  transference 
to  the  root,  for  it  undergoes  decomposition  in  the  leaves 
themselves  which  contain  inverting  agents.  The  double 
function  of  the  root,  viz.,  to  store  sucrose  and  to  produce 
it  from  reducing  sugar,  renders  it  possible  for  different 
varieties  of  beets  having  leaves  which  elaborate  different 
quantities  of  sucrose,  to  have  roots  equally  rich  in  this 
sugar. — J.  H.  L. 

Sugar  beet  ;   Relation  between  the  weight  and  sucrose  content 

of  the and  the  surface  of  thi  soil.     H.  Pellet.     Suor, 

Indig.,  1914.  84,  59—61.  S4— SS.  and  104-  10S. 
Experiments     made    by     Munerati,      Mezzadroli.      and 
Zapparoli  of  the  Beet  Cultivation  Station.  Rovigo  (Italy). 
have  shown  that  there  exists  no  relationship  between  the 
surface  of  soil  tit  the  disposal  of  a  sugar  beet  and  its  weight 


i IS  and 

20  kilo«.  an    found,   but   those  arc   produoed  more 
frequently    m   verj    fertili    than  in   m 

i i    sous  and   durin 

i ,g.,    1913)      li    ha ■    mon  over    bcei 
Held  of  foddei  < 
a.i\  hinders  i hi  grow  th  of  the  latter.      '    P.  0 

■  ■■■  v      r     '  ■•'!  ho.     /..    i  ntoi       Nahi     a, 
I'H  i.  28,  273,     1'Imhm    .1  .   I'M  I.  93. 

Lactase,    proteases   (poptii     ind    tryptic   onzymes),   and 

be  found  iii  h '\ .  but  probablj  then  is  an 

uiul  .  i  1 ij  i-  ol  i  II  as 

ol  animal  origin.     The  quant  ities  ol 

■  i 'i it i  .    often  a  high  diasl 

with  b  low  catalase  figure.  The  diastase  figure  i-  very 
important  for  the  valuation  ol  honey  because  it  is  not 
dependent    on   i  he   food,   i  he   d  el  ion 

of  the  body  of  the 

Buspioion  of  adulteration.     A  medium  die  ire,  in 

combination  with  the  reaction  of  Fieho  and  othei  i  bemioal 

tions,     confirms     Buspioion     of     adulteration;     and      i 

sample  with  a  low  diastase  number   is  either  adultei 
or  overheated. 

dture.     Time-.    Da     23,    1914. 

Ax  attempt   is   being   made     b\    the    London    and    .South 

Western    Railway    Company     t !  beet 

culture  in  the  south  western  counties,  when-  it  is  declared 
that  largo  areas  are  thoroughly  suitable  for  the  cultivation 
of  beet.  It  has  ben  announced  that,  given  the  requisite 
production  of  beet,  the  capital  foi   the  foundation  of  a 

factory  (s ■  £130,000)  would  be  fortl num.  and  every 

accommodation  in  the  way  of  sidings  and  i  ai  i  iagi  facilities 
would  be  provided. 

Fertilisation  of  sugar  beet  with  magm  -:     loner  and 

Fallada.     See  XVI. 

PlTi  NTS. 

h;  Manufacture  of [and  a  foodstuff].    C  C.  Moore, 

Washington.  !).('.     Eng.  Pat    530,  Jan   B,  1914. 

i  i.knt    materials    such    at  cassava,    etc., 

are  reduced  to  fragments,  dried  rapidly  at  a  temperature 
below  the  gelatinising  point  until  they  become  brittle. 
ground  drv  to  a  powder  which  will  pass  through  a  B0    oi 

I icsli  sieve  and  then  ground  with  watei  and  the  starch 

separated  in  the  usual  mannei  The  effluent  maj  be 
evaporated  to  produce  a   foodstuff.     J.  P.  B. 

Sugar-    Process  of  bleaching .      M.    Barrios,  Habana. 

Cuba.     D.S.    Pat.    1,117,154,   Nov.    17.   1914.  D 

appl..    May  2,    1912. 

8       Fr.  Pat.  447,206  of  1912;   this  J.,  1913, 248  T.F.B. 


XVIII.  -FERMENTATION    INDUSTRIES. 

Patents. 

Mali      Apparatus  for  producing .     B.   E.  Chichester, 

Norwich.      U.S.   Pat.    1,117,323,    Nov.    17.    1914.      Date 
Of  appl..  .Tidy  28,   1913. 
See  Eng.  Pat. 17.904  of  1912;  this. I..  1913,804.— T.  P.  B. 

Alcohol  :  Apparatus  for  continuously  distilling .     A.  L. 

nay,    Philippine    Islands.     Eng.    Pat. 
12,142,   Maj    16,   1914. 
See  I  \S.  Pat  .1. 106.832  of  1914  ;  this.  I..  1914.  97S.-T.F.B. 

Pressure  filters  [for  b.,r  and  the  like].     Kng.  Pat.  24,7681 
See  L 
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XIXa.— FOODS. 

x  ;     The   laetosi    content  of .     J.   P.   Street   and 

L.    ^.    .Mendel.     Thirty-seventh   Report    of   The   Con- 
necticut Agric.  Exper."  Stat.,  1913.  95. 

Cheeses  which  have  not  been  ripened,  such  as  cottage, 
cream,  and  Xeufehatel,  contain  from  OS  to  about  -•">",, 
of  lactose,  whilst  those  which  have  been  aubjected  to  a  long 
ripening  process,  such  as  Roquefort,  Oamenibert ,  Edam 
and  cheddar,  are  free  from  lactose. — \Y.  P.  S. 

Chocolate  and  cocoa  preparations  [for  diabetics],  .1.  P. 
Street  and  L.  B.  Mendel.  Thirty-seventh  Report  of 
The  Connecticut  Agric.  E.\]m,t.  Stat..  1913,  64—  liii. 

Seven"  brands  of  chocolate,  four  of  cocoa  and  one  of 
chocolate-coated  almonds,  all  recommended  for  consump- 
tion by  persons  suffering  from  diabetes,  wen-  examined. 
The  chocolates  contained  from  10  to  50%  of  carbohydrates, 
11  to  25%  of  protein,  and  25  to  61%  of  fat;  added 
protein  appeared  to  be  present  in  all  the  samples,  but  in 
only  three  cases  did  the  percentage  of  carbohydrates 
fall  much  below  that  found  in  ordinary  plain  chocolate, 
namely,  about  25%.  The  cocoas  contained  from  21  to 
of  carbohydrates,  18  to  53%  of  protein,  and  11  to 
..f  fat.  The  chocolate  almonds  contained  onlv  about 
16%  of  carbohydrates.— W.  P.  S. 

Palmnut  kernel  cake.      .1.  A.  Murray.     .1.  Board  Agric. 
1914,  21,  097—701. 

The  modern  method  of  making  the  cake  is  to  separate  the 
kernels  from  the  pericarp  of  the  fresh  fruits,  to  partially 
cook  the  kernels  in  order  to  destroy  the  enzyme  that 
causes  the  oil  to  go  rancid,  and  then  to  crush  the  kernels 
heavily  to  express  the  oil.  As  a  result  the  cake  contains 
much  less  woody  fibre  and  oil  than  formerly,  the  other 
constituents  being  increased  correspondingly.  A  recent 
sample  contained:  proteins  18-5.  oil  5  5.  carbohydrates 
50-0.  crude  fibre  100,  moisture  12-2.  and  ash  40%.— J.  HI. 


meal  and  fish   manure.     J.   Board  Agric, 
688—694. 


1914,  21, 


English  fish  meal  in  general  has  a  content  of  55 — 65% 
of  protein,  3 — 6%  of  fat  and  14 — 18%  of  calcium  phos- 
phate. The  feeding  value  of  the  meal  depends  upon  its 
high  content  of  proteins,  of  which  90%  are  digestible.  The 
calcium  phosphate  and  also  the  salt  (0-7%  and  upwards) 
are  indispensable  in  the  feeding  of  animals,  but  the  pro- 
portion of  salt  should  not  exceed  5%.  Recent  English 
experiments  seem  to  show  that  the  addition  of  fish  meal 
to  other  foods  will  lead  to  a  marked  increase  in  weight  in 
the  animals  fed. 

Fish  manures  depend  for  their  manorial  value  upon 
their  content  of  nitrogen  and  phosphate,  and  in  lesser 
degree  upon  potash  and  lime.  The  variations  in  these 
contents  are  great,  depending  upon  the  class  of  material 
from  which  the  manure  is  made.  In  19  samples  the 
amounts  of  nitrogen  varied  from  less  than  1  per  cent,  to 
over  11  per  cent.,  the  phosphates  varied  from  about  8 — 
34%,  and  the  potash  from  2 — 1% .  Correspondingly  the 
money  values  of  the  samples  varied  from  £2 — £10  per 
ton.  Most  of  the  nitrogenous  constituents  of  fish 
manure  resist  attack  to  a  greater  or  less  degree,  so  that 
the  manorial  action  is  gradual  throughout  the  season. 
TLe  manure  is  injurious  to  germinating  seeds  and  plant 
rootlets  until  the  first  active  fermentation  is  over.  It 
does  not  keep  well  in  storage.  (See  also  this  J.,  1914, 
1066.)— J.  H.  J. 


Manganese  in  mineral  springs  of  the  Central  Plateau.  F. 
Jadin  and  A.  Astrnc.  .T.  Pharm.  Chim.,  1914.  10, 
412—416. 

A  litbe  of  the  mineral  water  was  evaporated  to  dryness 
and  the  manganese  in  the  residue  estimated  colorin.etrically 
after  conversion  into  permanganate  by  Marshall's  method 
(see  this  J.,  1911,  650).  The  amounts  found  in  a  litre  of 
the  water  from  72  different  springs  varied  between  1-200 
ragrma.  (Saint-Galmier,  Source  Badoit)  and  0020   mgrm. 


(Royat,  Source  Velleda).  The  manganese  content  can  be 
used  to  identify  rapidly  the  source  of  a  mineral  water  or 
to  judge  of  the  genuineness  of  a  sample. — F.   Shun. 

Enzymes  of  honey.    See  Gothc.     XVI II. 

Ozonisation    of   air.     Franklin.     See  XIXb. 

Portable  apparatus  for  measuring  the  electric  conductivity 
of  salint  solutions.     Saviron.     Set   XXIII. 

Pates  rs. 

Emulsions  [for  margarine,  etc. ~\  ;  Production  of .   S.  H. 

Blichfeldt.  Southall.     Eng.  Pat.  25,265,  Nov.  ."..  1913. 

A  horizontal  cylindrical  casing,  mounted  on  a  hollow 
central  shaft  fitted  with  agitators,  is  divided  into  com- 
partments by  perforated  partitions.  One  ingredient  of 
the  emulsion  is  introduced  through  an  ojiening  at  the 
end  of  the  cylinder,  and  the  emulsion  is  discharged  at  the 
other  end.  The  second  ingredient  (usually  the  fatty  one) 
is  admitted  through  a  pipe  passing  down  the  central  shaft. 
This  pipe  is  perforated  and.  when  the  perforations  come 
opposite  similar  ones  in  the  rotating  shaft,  the  ingredient 
mixes  intermittently  with  the  contents  of  the  cylinder. 
A  valve  device,  such  as  that  described  in  Ene.  Pat.  745»1> 
of  1912  (this  J.,  1913,  763)  or  23.653  of  1913.  may  be  used 
for  the  intermittent  supply  of  the  second  ingredient. 

"  — W.  P  S. 


Production    of  - , 

Pat.  1S.04S  of"  1914  ; 


Emulsions  [for  margarine,  etc.], 
S.  H.  Blichfeldt.  Southall.  Eng 
date  of  app!.,  Oct.  18,  1913. 

A  botatin'G  disc  provided  with  slots  is  mounted  on  a 
hollow  shaft  in  a  casing  the  walls  of  which  closely  approach 
the  sides  of  the  disc.  One  of  the  ingredients  of  the  emul- 
sion is  admitted  through  the  hollow  shaft  whilst  the  other 
(usually  the  fatty  ingredient)  may  enter  through  a  tube 
extending  transversely  across  the  casing  and  communicat- 
ing with  the  interior  through  small  openings  at  different 
distances  from  the  axis.  The  emulsion  leaves  the 
apparatus  through  an  outlet  near  the  periphery  of  the 
'  casing.  A  similar  apparatus  is  described  for  rendering 
a  partially  formed  emulsion  homogeneous. — W.  P.  S. 

Baking  preparations.  E.  C.  R.  Marks,  Loudon.  From 
Victor  Chemical  Works.  Chicago.  U.S.A.  Eng.  Pat. 
5111,  Feb.  27,  1914. 

See  U.S.  Pat.  1,113,632  of  1914:  this  J..  1914.  1109 
A  tartrate,  metaphosphate.  or  pyrophosphate  may  be  used 
in  place  of  the  [Imodium  phosphate. — T.  F.  B. 

Flour  ;     Process   of  making   dry-shortening .     A.    \V. 

Estabrook  and  H.  E.  Weaver,  Kansas  City,  Kans., 
Assignors  to  The  Larabee  Flour  Mills  Co.,  Hutchinson, 
Kans.  U.S.  Pat.  1.117.011.  Nov.  10.  1914;  date  of 
appl.,  June  16,  1913. 

Flouk  is  mixed  with  powdered  sodium  stearatc  and  an 
equivalent  amount  of  calcium  acid  phosphate  (see  also 
this  J..  1914,  938).— W.  P.  S. 

Flour;    Dry-shortening .     A.   W.   Estabrook,  Kansas 

City,  Mo..  Assignor  to  The  Larabee  Flour  Mills  Co., 
Hutchinson.  Kans.  U.S.  Pat.  1.117,012.  Nov.  10,  1914  : 
date  of  appl.,  Nov.  24,  1913. 

Wheat  flour  is  mixed  with  finely-divided  hydrogenised 
cottonseed  oil.  and  leavening  and  seasoning  substances. ' 

— W.  P.  S. 

Separators   for    liquids    [milk];     Centrifugal    drum . 

J.  Melotte,  Remieourt,  Belgium  Eng.  Pat.  7839. 
March  28,  1914. 

The  bowl  of  the  separator  is  provided  with  a  false  bottom 
having  a  peripheral,  vertical  rim  perforated  with  small 
holes,  through  which  the  denser  portion  of  the  liquid  (milk) 
is  discharged  along  with  only  a  minimum  quantity  of 
the  lighter  liquid  (cream). — W.  H.  C. 
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•i»«/  otht i  food  substances  .    Method  of  ami  appat 
cooling  and  freezing  X.    Dahl.    Trondhjem, 

Norwaj       Km    Pal    67U,  March  17,  101  I      Under  Int. 
CV»m  .  Maroh  19,  1913. 

A  liquid  ia  oooled  below  0  C.  by  circulating  n  through 

.i  chamber  divided  into  a  number  "f  apartments  eaoh 

kining  a  mixture  ol  ice  and  sail    ..i    provided  with 
refrigerating    pipes,     The    partitions    forming    the    oom 
nartmenta   in  tin-  ohAmber   bavt    openinini   io  arran 
ih.it  the  liquid  take-  ourse  through  the  ohambi  i 

and  has  its  level  lowered  in  eaoh  su<  oeasive  oompartment. 
Siphon-like  |>i|h-s  distribute  the  oooled  liquid  from  the 
deliver  j   pipe  on  to  the  fish,  etc.,  and  a  ool  uinel 

provided  with  a  screen  returns  the  liquid  to  the  cooling 
ohambcr      \V.  P.  s, 

i  and  chocolate  substances  ;    Method  fin   roasting . 

F.   E.   P.  Neumann,  Wandsbek,  Germany,     r.s.  Pat. 
1,117,584,  Nov.  17,  1914,     Dateofapp]  .  March  28,  1913. 

Si  i  I'r   Pal    163,325  of  1913  :    tin-  J.,  1914,  371. — T.  F  B- 


Manufacture  of  ttarch  [ami  a  food 
Set    Mil 


Eng.   Pat    530. 
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Air  of  railway  tunnels;  Oaseous  impurities  in  the  — — -. 
A.  Seidell  and  I'.  W.  Meserve.  is  Pubbc  Health 
Servioe,  Hygienic  I-ab..  Bull.  No.  92,  June  1914,  I — 47. 
Methods  for  the  determination  of  sulphur  dioxide  based  on 
the  aspiration  of  the  Bample  of  air  through  a  small  volume 
nf  liquid  followed  by  a  gravimetric  or  volumetric  deter- 
mination of  the  retained  sulphur  dioxide  could  not  be  used, 
but  satisfactory  results  were  obtained  by  direct  titration 
with  -Y/1000  iodine  solution,  after  applying  a  correction 
(sec  this  J..  1914,  4!!!)).  When  samples  of  air  were  kept  in 
moist  bottles,  practically  the  whole  of  the  sulphur  dioxide 
disappeared  within  1  honr  :  in  dry  bottles  the  loss  daring 
the  first  -  hours  was  usually  inconsiderable,  although 
with  very  small  quantities  an  appreciable  loss  may  take 
place  within  all  minutes.  Of  quite  small  amounts  of 
sulphur  dioxide  liberated  in  a  closed  room  only  about 
30  to  80%  could  be  recovered  The  iodine  pentoxide 
method  (see  this  J.,  1007.  126]  ;  1908.  595:  1900.  1170: 
1014.  499)  was  used  for  the  determination  of  the  carbon 
monoxide,  special  bulbs,  having  narrow  connecting  tubes, 
being  employed  for  the  absorption  of  the  resulting  carbon 
dioxide  and  liberated  iodine,  and  the  closed  aspiration 
system  was  adopted  in  passing  the  Bample  of  air  through 
the  apparatus.  Analyses  of  test  mixtures  of  very  small 
amounts  of  carbon  monoxide  with  air  showed  that  from 
88  to  98%  of  the  former  could  be  recovered.  Eighty-eight 
samples  of  air  from  tunnels  were  examined  :  those  from 
tunnels  through  which  steam  locomotive-  passed  con- 
tained on  an  average  1">T  parts  SO?  and  267  parts  CO 
per  million,  whilst  the  corresponding  figures  for  the  tunnel 
on  the  electric  railway  were  2-9  and  25  parts,  respectively. 
A  review  of  the  available  literature  on  the  physiological 
effects  of  small  amounts  of  these  two  gases  showed  that 
the  concentrations  of  the  gases  which  produce  an  unmis- 
takable harmful  effect  upon  man  are  somewhat  greater 
than  the  maximum  amounts  which  were  found  in  any 
of  the  tunnel-air  samples  examined. — W.  P.  S. 

Air:     Ozonisation    of .     M.    W.    Franklin.     .1.     Ind. 

Eng.  Cham.,  1914,  6,  850—855. 
Ventilation. — The  modern  practice  of  ventilation  is  con- 
cerned  only  with  the  absorption  of  the  heat  produced  by 
the  inmates  of  a  room,  with  removal  of  the  expired  mois- 
ture, and  destruction  of  the  odours  of  men.  animals  and 
organic  substances.  Ozone  is  most  useful  in  those  places 
where  perfect  ventilation  is  impossible.  It  does  not 
simplv  mask  the  organic  odours,  but  destroys  them. 
Onions,  decayed  fish,  decomposed  meat.  etc..  treated  with 
ozonised  air  had  a  Strong  smell  of  ozone. and  after  treatment 


with  ferrous  sulphate  solution  t..  remove  tl 
substances  were  free  from  then  natural  odoui      •  ; 
compounds    produced    In   the   decomposition   of   ■ 
matter,    aa  -k.it..]..    and    valeric   and    butyi 

dso      No    instance    ol    barm    to    individuals 
from  the  (i™   of  ozone  in  propel  concentration  in   . 
been  recorded  :   the  workers  m  the  London  tube  -  i 

and   those   en    wa  n    plant    have   ihown   no 

ill  effects.     The  use  ,,f  ozone  in  quantity   to  iteril 
air  .if    rooms  involves  irritati  tract. 

Experiments  to  determine  its  germicidal  action  have 
given  inconclusive  reaull  ni 

lI  eiTeet  on  the  buman  eoonomj  buf  t  i  t  be 
ta.-t  thai  it  destroyc  harmful  organic  emanations  in  the 
air.  Odour  destruction.  Disagreeable  odours  are  given 
off  in  the  manufacture  of  nannin  Experimonta  with 
nndried  oommerciaj  oaaein  showed  that  the  odoni  was 
.1  in  tin-  preeenoe  nf  ozonised  air  and  that  the 
hast   quantity  of  ozone  required   ».e    1-84   mgrms.    |*r 

litre  of  air  ooi  1  with  th lour  from  15  grma.  of 

casein.     In  experiments  with  >.k.-.  it  wa-  tound 

that  ozone  combined  only  with  the  volatile  components 
of  the  smoke,  rendering  the  -nek.  odourless,  •  i-telcss  and 
non-irritative,  but  that  it  did  not  oxidise  the  carbon 
particles.  There  was  however  a  slight  diminution  in  the 
smoke  density  when  the  air  »  !  :    equal  weighta 

of  tobacco   were    burned   and    the   umok  1    with 

equal  volumes  of  air  and  ozonised  air.  and  in  the  bottle 
containing  the  latter  mixture  a  markisl  clearing  wan 
ted  ill  4  hrs.  as  compared  with  the  other  bottle. 
Pieces  of  different  kinds  of  cloth  were  exposed  to  tobacco 
smoke  until  they  had  a  strong  odour;  they  wen-  then 
treated  with  ozonised  air  and  were  thoroughly  deodorised 
within  half  an  hour,  food  preservation.  The  effect  of 
ozone  on  egg-albumin  was  examined  and  it  waa  found  that 
considerable  coagulation  took  place  and  the  albumin 
turned  a  yellowish  grey  colour.  Eggs  were  placed  in 
bottles  which  were  exhausted  and  then  tilled  with  ozonised 
air.  After  10  days,  all  the  ozone  had  disappeared  and  the 
bottles  were  recharged  and  examined  every  ten  day«. 
After  60  days  the  eg  to  fresh  ;    the  loss  in 

weight  waa  about  1*5%.  In  a  control  -cries  in  the  absence 
of  ozone,  the  eggs  began  to  turn  stale  after  20  day-  when 
the  loss  in  weight  was  0*5%  The  action  of  the  ozone  is 
to  lessen  the  number  and  activity  of  the  bacteria  which 
penetrate  the  shell  daring  evaporation  under  ordinary 
conditions. — J.  H.  -T. 


Thr    campaign    again.it    smoke.      English     and     American 
results.     Times  Eng.  Suppl..  Nov.  i'T.  1014.  1  4ii. 

(Ink   of   the  chief  obstacles  in  the   past    to   the    pi 

of  the  smoke-abatement    movement   has   been   the  lack 

urate    scientific    data    relating   to    the    aha   ■ 
and    amount    of    the    pollution    of    the    atmosphere    from 
smoke,   and    to   the   extent    of   the   damage   and    losses 
arising  from  this  cause  in  the  more  important  oil  i- 
industrial  centres. 

A  central  body  or  committee  was  required  which  should 
formulate  and  earn  out  a  scheme  of  co-operative  work  and 
investigation,  hased  on  the  use  of  scientific  and  uniform 
methods  and  apparatus.  This  need  ha-  now  been  met 
by  the  work  of  the  Committee  for  the  Investigation  of 
Atmospheric  Pollution,  appointed  by  the  London  Smoke 
Abatement  Conference  of  1912,  and  in  America  by  the 
Commission  of  Kxperts.  appointed  by  the  Mellon  Institute 
of  Industrial  Research  attached  to  the  University  of 
Pittsburgh. 

Wort  nf  th-  London  Committer. — During  the  past  two 
years  the  London  Committee  has  carried  out  useful 
preliminary  work:— (1)  By  selecting  and  drawing  up  the 
specification  for  a  standard  method  and  form  nf  apparatus 
for  the  collection  of  the  soot  and  other  impurities  of  the 
atmosphere ;  (2)  by  formulating  the  conditions  under 
which  this  apparatus  should  be  used,  and  the  collected 
soluble  and  insoluble  impurity  examined  :  and  (3)  by 
obtaining  the  co-operation  of  the  health  author  • 
many  of  the  larger  towns  and  cities  of  the  country-  for  the 
investigation.  The  method  selected  for  the  observations 
is  Hased  on  the  collection  of  the  whole  of  the  rainfall  for 
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one  month  in  one  or  more  large  bottles,  and  the  determina- 
tion of  the  weight  and  character  of  the  suspended  and 
dissolved  impurities,  by  subsequent  filtration  and 
evaporation  of  the  eollected  water.  This  method  was 
employed  for  the  observations  upon  the  sootfall  of  London, 
carried  out  by  the  Coal  Smoke  Abatement  Society  and  the 
"  Lancet "  in  1910,  and  also  for  the  observations  by 
Prof.  J.  B.  Cohen,  in  Leeds.  It  does  not  give  the  amount 
of  suspended  air  pollution  in  the  strictest  meaning  of  the 
term,  but  only  the  proportion  of  it  which  falls,  or  is  carried 
down  by  the  rain  and  snow  in  a  given  time  ;  but  the  latter 
is  the  weight  which  is  most  important  from  a  practical 
point  of  view,  in  respect  of  air  pollution. 

Apparatus  employed. — The  apparatus  used  for  collecting 
the  rainfall  with  its  suspended  and  dissolved  impurity. 
is  a  large  circular  enamelled  iron  funnel,  having  a  collecting 
area  of  4  sq.  ft.,  and  holding  large  glass  bottles,  in  which 
each  month's  rainfall  is  stored  for  examination.  The 
collecting  funnels  are  placed  on  the  ground-level  in  places 
free  from  abnormal  smoke  and  dust,  as  near  as  possible 
to  the  centre  of  the  town  or  district,  the  air  of  which  is  to  be 
examined.  Before  removing  the  bottles  on  the  last  day 
of  each  month,  the  inside  of  the  collecting  funnel  is  washed 
down  with  some  of  the  water  already  eollected,  a  squeegee 
being  used  to  remove  any  soot  or  dust  that  adheres  to  the 
interior  of  the  funnel.  The  details  recorded  include 
volume  of  water  collected,  total  solids,  total  soluble  matter. 
total  insoluble  deposit,  tarry  matters,  non-tarry 
carbonaceous  matter,  sulphates,  chlorides,  ammonia, 
and  lime. 

In  response  to  the  circular  letter  sent  out  by  the  London 
Committee  early  in  1913.  the  Health  authorities  of  21 
towns  and  cities  agreed  to  join  in  the  observations.  In 
some  of  these  places  several  gauges  will  be  employed  at 
different  centres.  Owing  to  some  delay,  however,  in 
obtaining  the  necessary  supply  of  large  enamelled  gauges, 
only  London  was  equipped  with  three  gauges  when  the 
observations  were  started  in  March  last. 


Table  I. 
Fall  of  solid  mailer. 

Metric  tons  persq.  km.  in 

August. 

Total 
solids. 

Tar,  soot, 
and  ash. 

Sheffield  ( Attercliffe)     

21  34 

1 1101 

13-02 

15-87 

14-83 

14-20 

13-44 

12-82 

11-70 

10-59 

8-79 

8-78 

8-64 

7-99 

791 

6-21 

2-01 

14-55 

11-67 

912 
8-23 

IVfancheater  (School  nf  Technology). . 

9-26 
1010 

Newcastle    

10-52 
6-83 

6-89 

Sheffielil  (average  nf  four  stations) 

6-30 
5-69 

613 

Manchester  (average  of  six  stations) 
London  (average  of  two  stations).. 

4-36 
4-10 
3-88 
3-35 

•71 

Table  I.  contains  a  summary  of  the  more  important 
figures  for  August,  the  last  month  for  which  the  reports 
have  been  published.  The  difference  between  the  figures 
in  eol.  I.  and  col.  II.  gives  the  soluble  portion  of  the  solid 
matter  brought  down  with  the  rainfall.  The  results  in 
Table  I.  are  expressed  as  metric  tons  per  sq.  km.  ;  they  must 
therefore  be  multiplied  by  2-56  to  obtain  the  soot  and  dust 
fall  in  tons  per  square  mile,  which  is  the  form  in  which  the 
results  of  earlier  investigations  have  been  expressed.  If  this 
calculation  is  made  for  the  worst  and  best  results  given  in 
Table  I.,  it  appears  that  Sheffield  (Attercliffe)  had  a  total 
soot  and  dust-fall  in  August  equal  to  640  tons  per  sq. 
mile  per  annum,  though  the  average  for  the  whole  city  (four 
stations)  was  only  317  tons.  Malvern  had  a  fall  of  less  than 
one-fifth  this  amount,  or  (50  tons  per  sq.  mile  per  annum. 


The  constituents  of  the  solid  matter  which  falls  upon 
our  towns  and  cities  are  of  great  interest,  and  in  Table  H., 
the  totals  given  in  the  second  column  of  Table  I.  are 
separated  to  show  the  relative  proportions  of  tar,  soot,  and 
ash.  It  will  be  seen  that  the  relative  position  of  the  towns 
is  slightly  altered  in  this  table,  and  that  Sheffield  (Atter- 
cliffe), Oldham,  Newcastle,  Birmingham,  Manchester, 
Bolton,  and  Liverpool  in  the  order  given  are  the  dirtiest 
towns,  when  judged  by  their  respective  falls  of  what  is 
generally  known  as  "  soot." 

Table  II. 
Tar,  sool,  and  dust  fall. 


Name  of  town  or  eitv. 

Metric  tons  per  sq.  km.  in 

August. 

Tar. 

Carbon, 

Ash. 

Total. 

Sheffield  (Attercliffe).. 

■48             3-45 
1 6              3-25 
■12             3-87 
■10             2-60 

•117              3-23 
•20              294 
•08              1-63 

10-62 
8-26 
6-52 
7-50 

5-93 
615 
6-52 
3*55 

4  15 
4-59 
4-27 
3-67 
2-69 
2-38 
2-32 
2-25 
■45 

14-55 
11-67 

1051 

Manchester  (Technical 
School)     

10-20 
9-2.1 

Bolton 

9-29 
8-23 

■08              326 
■11             2  57 
47             1-24 
■10             1-76 
-1  1              1-89 
■03              1-64 
■04              1-66 
•03             1-52 
•03              108 
■01               -25 

6-89 
6-83 

Sheffield  (average) 

Leith     

York         

6-28 
613 

4  36 

Manchester  (average) 
London  (average)  .... 

408 
3-87 
3-36 

London  may  be  regarded  as  possessing  a  standard  of 
atmospheric  cleanliness  and  purity,  to  which  the  northern 
industrial  cities  and  seaports  might  strive  to  attain. 

The  Pittsburgh  inquiry. — From  a  summary  of  the  results 
of  the  inquiry  into  the  losses  arising  from  smoke  in  Pitts- 
burgh, as  given  in  Bull.  No.  4  published  by  the  Mellon 
Institute,  it  appeared  that  the  total  loss  was  estimated  at 
£1,998.950  per  annum.  A  report  on  the  meteorological 
aspect  of  the  smoke  problem  signed  by  Prof.  H.  H.Kimball, 
of  the  U.S.A.  Weather  Bureau,  is  given  in  Bull.  No.  5. 
A  number  of  papers  on  the  effects  of  smoke  and  soot  on 
building  materials  are  collected  in  Bull.  No.  6,  edited 
by  Dr.  R.  C.  Brenner,  the  chief  chemist  of  the  commission. 
The  effects  of  the  soot  in  smoke  on  vegetation  are  dealt 
with  in  Bull.  No.  7,  which  is  a  record  of  experiments 
carried  out  by  J.  F.  Clevenger  in  certain  public  parks  of 
Chicago,  and  in  Pittsburgh  and  its  environs. 

Engineering  aspects. — Bull  No.  8,  the  last  published, 
deals  with  the  engineering  aspects  of  the  smoke  problem 
in  Pittsburgh. 

The  contents  of  this  bulletin  include  descriptions  of  all 
the  different  forms  of  furnace  used  in  Pittsburg  for  steam- 
raising  purposes,  and  it  gives  the  following  rules  for 
abating  smoke  and  increasing  the  efficiency  of  hand-fired 
furnaces  : — 1.  Fire  evenly  and  regularly.  2.  Fire  moderate 
amounts  of  coal  at  a  time,  and  place  the  coal  where  it  is 
needed.  3.  Keep  the  fire  clean,  even,  and  bright  all  over  ; 
do  not  allow  it"  to  burn  into  holes  or  thin  spots.  4.  Break 
up  the  lamps  and  have  the  coal  as  nearly  as  possible 
uniform  in  size.  Do  not  fire  any  lumps  larger  than  a 
man's  fist.  5.  When  a  fire  has  burned  into  holes  do  not 
throw  green  coal  on  the  bare  grates,  but  push  incandescent 
fuel  into  these  spots  before  firing,  fi.  Regulate  the  draft 
and  air  supply  to  suit  the  fire.  7.  Watch  the  condition  of 
the  fire  and  the  steam-gauge  together.  Do  not  fire  large 
quantities  of  coal.  8.  Do  not  level  or  stir  the  fires  unless 
absolutely  necessary,  and  then  use  the  utmost  care. 
9.  Do  not  allow  ashes  and  clinkers  to  accumulate  on  the 
side  or  bridge  walls,  as  this  cuts  down  the  effective  grate 
area,  and  causes  other  troubles.  10.  Do  not  allow  too 
long  intervals  between  firings.  A  series  of  photographs 
with  which  the  bulletin  is  illustrated  goes  far  to  support 
the  view'  that  Pittsburgh  must  be  considered  one  of  the 
smokiest  and  dirtiest  cities  in  the  world.  (See  also  thi" 
J.,  1914,  499) 
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Poriahlt   apparatus  for  measuring  M  mductivity 

»j  satin)  Saviron.     ?i  ■     \  \  1 1 1. 

Em  vtim. 

i  .       II 10,  ool.   I  :    I.  33  from  botton  ipablc  " 

rmJ       incapahh  •." 

Paten  rs. 

Collecting    and    discharging    solid    matter    when    pimping 
tiouids    [sewage]    containing    *amt  .      Means    for 
R.  II.  I..  PenneU,  Khanka.  Egypt,  ami  l   Orten-  Boving, 
London.     Eng.  Pat    21,374,  Sept.  22.  1913. 

The  sewage  on  its  wa)  to  the  pump  passes  into  a  Bump 
through  .1  trap  whioh  retains  th<  Bolid  matter.  Winn  the 
■ump  is  full  the  clear  liquid  from  the  deliver)  oi  the 
pump  is  passed  through  the  trap  in  tin-  reverse  direction 
and  carries  forward  the  solid  matter  whioh  is  thus  trans 
ported  without  having  to  pass  through  the  pump.     W.H.C. 

Sludge  in   so////  matter  recovered  from   tewagt  .    Apparatus 

fur  il riling .     A.  B.  Ogden,  Manchester.     Eng.  Pat. 

6260,  March  12.  1914 

A  dkyinc;  ohamber  for  t Ii«-  sludge  is  heated  by  means  oi 
■team  introduced  into  the  space  below  the  false  bottom 

of  the  chamber j  the  Bteam  pipe,  which  is  perforated 
extends  across  one  eml  of  tins  space,  a  drainage  channel 
being  provided  at  the  other  cud.     The  interior  of  thi 

ehamlier  is  also  supplied  with  a  current  of  an  which  has 
been  heated  by  passing  through  pipes  arranged  in  the 
title  of  the  boiler  furnace  ;    tins  Hue  extends  across  one 
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'"'"•'/  note,     s.  WaldboM      .1      ,,„.  i    I  igi« 

35    837 

This   reagent   is  essential!)    hydrous   aluminium 
i  from  fuller  ■  earth,  and   it   has  thi 

. 'itating   alkaloids  oompletel)    from   n.  ul 

solutions  thereof.     The  alkaloid  may  be  i  .  tre.i 

incut  with  :,  base  u„,i  an  alkaloidai  solvent. 

a>  examined  b)  the  authoi  had  the  following  coini* 

17-41;    SiO„    ■  i-50  |4-18 ! 

(  ■'"■  1-58%      Heating  the  material  to  aboul 

tan  its  power,  but  ■  red  heat  Bxpellod  wat< 
-■■id.  i.d  the  n  agent  inert.  When  the  reagi  nl  is  i  d 
with  hydrot  Mono  acid,  the  residual  earth  is  still  efl 
Neither  nitric  acid  <i</""  fjui  impair  the  activity  ol 

Aftel     removal    of    the    alkaloid    from    the 

reagent,    the    residual     earth     retains    its    full 

A  jelly  is  obtained  difficult   to  filter  and  slow  to  settle; 

it  is  precipitated  readil)  b)  adding  an  acid,  or  an  alkaloidai 

salt.  In  drying,  the  jell)  shrinks  to  a  very  small  hulk  ; 
conversely,  the  ~ohd  expands  remarkahl)  in  contact  with 

water.  The      jcl!\       prcel  [.lt.it  es       inorganic 

•  y.    l.arium    chloride,   lead   acetal  tlphate,   etc 

Clearly,  the  phenomenon  is  one  ..f  colloidal  chemistry. 
It  was  found  that  colloidal  silicic  acid,  oi  colloidal  araenious 
sulphide  precipitate  quinine  sulphate.  this  .1 

1913,  161,  J.  D.  Lloyd.) 


end  of  the  chamber,  along  the  side,  and  then  across  the 
other  end.     The' wagons  containing  the  sludge  ma)    be       Uorphtm   and  strychnin       Precipita 
run  into  a  space  at   the  heated  side  ..(  the  chambei   so  '.''. '."''"  .an<1  -      Kaplan.     Amer.  . 

that  a  preliminary  drying  of  the  sludge  is  attained.     W.  I'  S 


4«1 — 4f>4. 


H    If. 
mi..    1914,  86, 


8ewagt  disposal  ami  water  purification  apparatus.  A.  T. 
Nabetedt,  New  York.  U.S.  Pat.  1,115,857,  Nov.  :(. 
1914  ;    date  of  appL,  March  2.  1914. 

A  SETTLISi;  tank,  provided  with  the  usual  outlet  for  the 
effluent,  is  situated  above  a  sludge  tank,  the  two  ' 
connected  by  a  channel  of  relatively  small  cross  section. 
Means  are  provided  for  closing  this  channel  and  for  main- 
taining the  pressure  in  the  sludge  tank  equal  to  the  lead 
of  liquid  in  the  settling  tank.  A  number  of  setl 
tanks  may  be  arranged  above  one  sludge  tank.      W.  P.  S. 

Water  and  other  liquids  .  Apparatus  for  effecting  tht  sterilisa- 
tion of by  ozonation   or  thi    lite.     E.    1..   Joseph, 

London.     Kng.  l'at.  25,503,  Nov.  7.  1913. 

The  water  is  passed  through  a  centrifugal  m  rotary  pump, 
to  which  is  also  admitted  a  supply  of  ozonised  air,  and  then 
delivered  into  a  tank  through  a  pipe  extending  to  the 
bottom  of  the  same.  The  air  is  dried  by  passing  through 
a  refrigerating  apparatus  before  it  enters  the  ozonising 
apparatus.  (Reference  is  directed  to  Eng.  Pats.  27i>7  of 
1881.  9741  of  1899,  20.750  of  1905  and  16.128  of  1908  ; 
this  .1..  1900,  309,  1906,  1114  ;    1909,  742..    -W.  P.  S. 

Fluids;  Apparatus  for  the  sterilisation  of [by  ultra- 
violet rays].  \V.  R.  Walkle)  and  Tubex  Engineering 
Co..  Ltd;.  London.    Eng.  Pat.  14,689,  June  Is.  1914. 

The  liquid  is  passed  as  a  thin  film  over  the  inner  surface  of 
corrugated  plates  which  are  curved  so  as  to  form  a 
cylindrical  vessel:  lamps  emitting  ultraviolet  rays  are 
Suspended  inside  this  cylinder.  The  plates  may  be 
curved  in  various  shapes. — W.  P.  S. 

Water  ;    Process  of  removing  oxygen  from .      R.  Gans, 

Berlin-Orunewald,     Germany.     U.S.     Pa'.     1,117,831, 
Nov.   17.  1914.      Date  of  appl..  Sept.   15.   1913. 

See  Ft.  Pat.  4n2.446  of  1913  |   this  .1..  1914.  331—  T.  P.  B. 

Sewage    and    the    lib-  .      Treatment    of .      N.    Testrup. 

Assignor  to  Wet  Carbonizing,  Ltd.,  London.     U.S.  Pat. 
1,116,953.  Nov.  10.  1914.      Date  of  appl..  Feb.  7.   1912. 

See  Eng   Pat.  3247  of  1911  |   this  J.j  1912,  601.— T  F.  B. 


Attempts   were    mad.-   to   shake   out    morphine   from    n, 
aqueous  solution  with  a  mixture  of  alcohol  and  chlo 
after  saturating  with  potassium  carbonate.     The 

ted    well    but    the   amount    of    morphine    found    by 

titration  after  removing  the  solvent,  exceeded  the  amount 

dl)    take,,   b)    2  to    I".-  .   even  after  washing  the 

residue  with  a  saturated  aqi us  solution  of  morphine  to 

remove  traces  of  potassium  carbonate.  Morphine  \e 
completely  precipitated  by  Lloyd's  reagent  (set-  pre- 
ceding abstract)  from  acid  solution  the  morphine 
present  can  be  extracted  from  the  dried  precipitate  by 
a  ammoniacal   methyl  alcohol,     strychnine  is  also 

completely    precipitated    by     Lloyd's    reagent.       The    pre. 

cipitate  is  almost  tasteless  ami  is  only  slowly  decom- 
posed by  shaking  repeatedly  with  ammonia  and  chloroform. 
It  behaves  physiologically  like  strychnine  diluted  with 
an  inert  substance  but  it  cant  imposed  into  free 

alkaloid  outside  the  organism  by  pepsin  in  acid  solution 
or  by  ptyalin  or  trypsin  in  ammojiiacal  solution. — T.  C. 

Morphine   and  codeine  :     I n relitigation  oj    •■•m,   derivatives 

of .   A.  Pitini.   Annalil'him.  AppL,  1914.2,  2ns  -   213. 

Morphine    oxide    sulphonic    acid.    fJ,H1,ln]A',s„    was 

1  by  Kreund  (see  Serminghans,  Inaug.  Dias., 
Hildesheim,  mi4i  by  the  action  of  acetic  anhydride 
and  sulphuric  acid  on  morphine  oxide.  It  yields  morphine 
sulphonic  acid.  C17HtIN<  US.  on  treatment  with  sulphur 
dioxide.  Codeine  oxide  sulphonic  acid.  C,8H 
and  codeine  sulphonic  acid.  c,.H  ,\''  SO  ll.2H.ti, 
were  obtained  by  Freund  and  Speyer  iBer..  1911.44, 
2339)  in  a  similar  manner  to  the  morphine  dcrn 
A  b.tter  yield  of  codeine  sulphonic  acid  can,  however, 
be  obtained  by  dissolving  oodeine  oxide  sulphonic  acid  in 
caustic  soda,  adding  sodium  hydrosalpinx-,  and  allowing 
to  stand  for  a  short  time.  Morphine  oxide  sulphonic 
acid    (sodium    salt)    and    codeine    oxide    sulphonic    acid 

im  salt)  proved  to  lie  physiologically  inactive, 
whilst  morphine  sulphonic  acid  and  codeine  sulphonic  acid 
(sodium  salts)  were  less  toxic  than  the  alkaloids  them- 
selves but  produced  similar  effects,  and  hence  may  prove 
useful  therapeutically.  The  codeine  derivatives  behave 
like  the  alkaloid  itself  with  Frahde's  reagent,  and  with 
a  mixture  of  concentrated  sulphuric  acid  and  formaldehvde, 
giving  a  green  coloration  changing  to  blue  w  ith  the  former/ 
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and  a  blue  coloration  with  the  latter.  The  reactions  of  the 
morphine  derivatives  are  different  from  those  of  the 
alkaloid,  morphine,  morphine  sulphonic  acid  and  morphine 
oxide  sulphonic  acid  giving  respectively  a  violet,  a  green, 
.aid  .i  Ljreen  nolnratinn  slowly  hnnoming  bluish  with 
Prohde'a  reagent,  and  a  reddish  purple  changing  to  violet, 
Ben,  and  a  violet  coloration  with  sulphuric  acid  and 
formaldehyde. — A  s. 

Anunopyridines ;      Pharmacological     study     of .     /. 

a-Aminopgridint   and    Us   acetyl   derivative.     A.    Pitini. 
Annali  Cbim.  Appl.,  1914,  2,  213—217. 

To         prepare         a-aminopyridine.        quinolinic        acid. 
i  .11  N((  OOH)   was  converted  into  its  anhydride  by  boiling 

with  acetic  anhydride  and  the  anhydride  was  dissolved  in 

benzene  and  treated  with  dry  ammonia  gas.  The  ammonium 
salt  of  the  amide  of  quinolinic  acid  was  thus  precipitated, 
and  the  free  acid.  C-H,X(C(  K  >H>t'i  i.XH..  liberated  from 
this  bv  sulphurous  acid,  was  dissolved  in  dilute  caustic  soda, 
treated  with  sodium  hypobromite,  heated  on  the  water- 
bath,  and  then  treated  with  sulphurous  acid,  which 
precipitated  a-aniinonicotinic  acid.  CsHJN(COOH)NHs, 
which  was  converted  into  a-aminopyridine,  CSH4X.XH:. 
by  heating  to  310°  0.  Both  a-aminopyridine  and  its  acetyl 
derivative  are  capable  of  producing  local  ana-sthesia.  the 
I  derivative  being  somewhat  more  active  in  this 
respect.  Aminopyridinc  is  about  as  poisonous  asstovaine. 
whilst  the  toxicity  of  its  acetyl  derivative  is  between  that 
of  nirvanine  and  novocaine. — A.  S. 

i;i    root  :     Chemical   composition    of    Japanese . 

V.  Asahina  and  S.  Yoda.  Yakimaku/asshi.  Aug.  1 H 1 4 . 
.7.  Pharm.  (him..  1914,  10,  37h  :;7s 
K\tka(  Tiny  of  the  fresh  roots  of  Japanese  gentian 
Bunge  var.  Buerger!  Maxiiiiowicz)  with 
hot  methyl  alcohol  in  the  presence  of  calcium  carbonate 
gave  a  vield  of  4-38°,,  of  gcntianose  and  2-3°0  of  gentio- 
picrin.— F.  Shun. 

British  Pharmaeopaia,   1914:    Analytical  processes  of  the 

.    J.  ('.  Umnev.     Perfumery  and  Eesent.  Oil  Rec., 

1914,  5,  409. 
Clovt     oil.       The    official     sodium     hydroxide     solution 
(20  grms.   per   Hhi  i.e.)  used  to  determine  the  eugenol  is 
too  concentrated.     A  5%  solution  of  sodium  or  potassium 
hydroxide     gives     satisfactory     results.     Cinnamon     nil. 
A  flask  with  a  narrow  graduated  neck  should  be  used  as 
in  the  determination  of  eugenol  in  clove  oil.     Lenumgratl 
oil.     The     neutral     sulphite     process     recommended     for 
the  determination  of  the  citral  gives  results  4 — 5%  lower 
than  the  bisulphite  process  generally  used  for  the  com 
mercial  test.     Balsam  of  Torn.     The  tests  are  not  satis 
factory  on  the  whole  and  the  requirement  of  25%  of  total 
balsamic  acids  is  somewhat   high.      The  residue  obtained 
on    evaporating    the    carbon    bisulphide    extract    seldom 
crystallises  unless  the  balsam   is  old.      The  tot   for  total 
balsamic  acids  soluble  in  water  is  better  carried  out  on  the 
balsam  itself  by  the  process  described  under       Styrax 
as  the  esters  volatilise  with  the  earl. on  bisulphide  to  gome 

extent. — F.  Shun. 

Essential  oil*  :    Cultivation    of   plants  for    thi    production 
of .     W.  F.  Cooper  and  J.  C.  Umnev.     Perfumer} 

and  Eesent.  Oil   Rec.    1914.    5,    407. 

i'r.AYEY  ground  overlying  chalk  was  inauuied  andduglor 
three  years,  after  which  plants  yielding  essential  oils  were 
grown  thereon.  From  00  sq.  yds.  planted  with  Lavandula 
■  ro  2200  stalks  and  blooms  and  4."j(mi  blooms  of  the  second 
year's  growth  were  obtained,  the  total  yield  ..f  essential  oil 
l^-ing  107  grins,  or  1-5%.  The  characters  were  :  sp.  «t. 
ii  9(KI.  optical  rotation  — ."i  .  esters  5-6%,  reir.  index  at 
J.",  r.  1-4710,  soluble  <n  :i  volumes  ol  70",,  alcohol.  The 
first  year's  growth  of  Mitcham  lavender  from  9s  sq.  yds. 
gave  2050  blooms  yielding  92  grms.  of  oil  oi  4-.V',,.  The 
characters  were  :  sp.  gr.  0-906,  optical  rotation 
esters  17  7°,,.  refr.  index  1-4685,  soluble  in  3  vols,  of 
alcohol.     Common  thyme  grown  on  lis    sq.  yds.  of 


ground  gave  77  lb.  yielding  0-106%  of  oil  with  the  charac- 
sp.   gr.  0-919,  optical  rotation  — 2°,  phenols  38°0. 
Lemon  thyme  yielded  0-08%  oi  oil  with  the  characters  : 
sp.    gr.    0-891,    optical    rotation    —In.     aldehydes      IS 
3,839  -q.  yds.  planted  with  peppermint  gave    4.mhi  grins. 
of  material  in  the  tirst  year,  the  yield  of  oil    beins:  II  4 
The  characters  were  :    sp.  i.rr.  0-891,  optical  rotation 
esters    14-0%,    alcohols    69-6%,    refractive    index    at    25 
1-4502,  soluble  in  3   vols.   70",,  alcohol.       14o7    sq.    yds. 
planted  with  wormwood  gave  13,550  grins,  of  material  in 
the  first  year  yielding  0-043%  of  oil   with  sp.    gr.   0-926, 

ictivc   index    1-4572,   and   Boluble  in   3   vols.   ..f    - 

hoi.      F.  SffDK. 

Citronetta ;    Effect  of  climatic  conditions  on .     J.  C. 

Umnev.     Perfumery  and  Eesent.  Oil  Rec.,  1914,  5,  308. 

S  imi'Lls  of  Burmese  citronella  oil  distilled  from  grass  that 
had  been  under  water  several  days  owing  to  floods  differed 
from  an  oil  distilled  from  dry  grass  grown  in  the  sane 
locality.  The  sp.  _t.  was  much  higher  and  the  geraniol 
content  was  leduecd  by  7 — 8°0.  The  odour  was  somewhat 
disagreeable.     The  solubility  was  not  affected. — F.  Shun. 

Helichrysumsaxalilt  (Moris.);  oil  of .    L.  Franeesconi 

and  E.   Semagiotto.     Gaz.   chim.   ital..    1914.   44,   II.. 
419 — 12 1. 


The  yellowish  oil.  obtained  from  plants  growing  at  Lanusei, 
Sardinia,  has  a  pleasant  pungent  odour,  which  at  great 
dilution  resembles  that  of  the  rose.  It  has  the  sp.  gr. 
0-9020,  "tj  =1-4769,  [a]D= — 11-71  (in  alcoholic  solution), 
and  distils  chiefiv  at  240  C,  the  distillate  containing 
C  79-50  and  H   12-1 1",,.— A.  S. 

Bur.,  ■■  :     Volatilt  oil  iron  Iht  hares  of .     E. 

I  kmlding  and  0.  D.  Roberts,      (hem.  Soe.  Trans..  1014. 

105,  2613—2617. 
The  leaves  of  Barosma  venusta,  Eckl.  and  Zeyh.,  grown  in 
South  Africa  yielded  2—  2-7%  of  volatile  oil  the  ehara 
of   which   were:     sp.    gr.   0-865 — OStiT   at    15°C.  ;     aD   at 
22°— 24    '     0    47    to!    4',  acid  value  5-6,  ester  value  6-2, 
ester  value  after  acctylation  55.     The  composition  of  the 
oil    was  :     hydrocarbons,    principally    myrcene,    43-0%  ; 
aldehydes,  principally  anisaldehyde,  0-5%  :  ]ihenols  0-2 
methylchavicol  21-4",,  :    alcohols,  partly   linalool.   14-3°,,  : 
the   remainder  consisting   of   esters   and   sesquiterpenes. 
Xo  evidence  of  the  presence  of  diosphenol  was  obtained. 

— F.  Shun. 

S-Phellandrent  ;    Action   e,J  alcoholic  hydrochloric  acid  on 

.  and  mechanism   of  the  transformation  of  ter\ 

by  means  of  acid-.  L.  Franeesconi  and  E.  Semagiotto. 
Gaz.  chim.  ital..  1014.  44,  If..  456 — 102. 

Bv  the  action  of  cold  alcoholic  hydrochloric  acid  on 
J-phellandrene  then  is  produced,  in  addition  to  an  oily 
hydrochloride,  the  solid  dihydrochloride  of  a-tcrpinene, 
ni.pt.  ."il   -  .">2°  C.       The  action  of  acids  on  other  ten 

ipitulated  and  it  is  pointed  out  that  all  other  mono- 

and  bi-evclic  terpenes  in  which  the  side  chain  is  in  the  para 

i.o-ition  of  the  hexamethylene  ring  are  capable  of  iso- 

-ation  into  a-terpinene  bv  the  action  of  mineral  acids. 

-  A.S. 

Altytidenehydrazines ;      Catalytic    decomposition     of . 

Hydrocarbons  obtained  from  citral  and  citronellol.  X. 
K'ijner.  J  Bus-.  Phya-Chem.  Soc.,  1913,45,  1779—1787. 
Bull.  Soc.  (lom..  1014.  16,  337    339. 

The  hydrocarbon.  ('](ln„.  obtained  by  decom|>o8inL'  the 
compound  of  citral  and  hydrazine  (see  this  .1.  J912.  40) 
consists  of  a  mixture  of  limonenic  and  terpinolenic  hydro, 
carbons  the  former  being  in  the  larger  proportion.  The 
limonenic  hydrocarbon  boils  at  162°-  -103'  C.  at  760  mm., 
has  the  sp.  gr.  0-7677  at  20  0  (..and  nD=l-4422.  The 
terpinolenic  hvdrocarbon  boils  at  I63c  -  165  C.  at  760 
mm.,  has  the  sp.  gr.  0-7009  at  20  "  C,  and  nD  =  l-4439, 
and  when  oxidised  with  permanganate  vields  acetone  and 
the  hydrocarbon  boiling  at  102— 163"  C.  The  hydro. 
bromide  of  the  limonenic  hvdrocarbon.  CjqHjoBr,.  when 
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bulled    with   aniline   yields    the    tor] It Form,    but 

wlii'ii  decomposed  bj  boiling  with  alcoholic  potassium 
hydroxide  yields  an  nnaaturati  .1  alcohol,  CiaH,BOH,  bofling 
at  I'.M)  -in.",  c.  Treatment  with  oxalio  aoid  converts  t  ii  ■-> 
into   linaloolen.  .  C,nHu>  b.pt    166       168   '  .  at  7ts  nun., 

sp.  ar.  0-7872  ai   2 L,  and   u>     1-6000      Reduction 

of  thr  timonenie  bydrooarbon  by  Sabatier'a  method  at 
I5ti  C  yields  dimethyl-2-6-octane,  OloH„,  which  when 
purified   bofls  at  161      162   C.  at  77l'  nun  .   gr. 

0-7898  .it  24  0  I  .  »n  I  II  Hi.  and  is  optically  inactive. 
The  corresponding  dextro-rotatory  dintethyfootaoe  i. 
obtained  by  reducing  the  hydrocarbon  obtained  from 
mtroneOaJ  with  hydnodio  acid,  and  its  oharaotera  are: 
b.pt.169  169-5° Cat 742 mm., ap.gr  0-7313  at  20  0°C 
«i.  l-lllo,  and  |o]d  =  +  1'""' •  The  hydrocarbon, 
1  iu"iie  obtained  from  eitronellal,  when  reduced  bj  Saba- 
tier's  method  at  I7n  1 1,  gives  decane,  b.pt.  160  161  C. 
.u  77:.'  mm..  Bp.  gr.  0-7301  at  20  0  C,  »,,  1-4109,  and 
[a]D= -rtil'7  ,  ami  when  the  h\ ilrol.i tunic  acid  addition 
product  is  deoompoaed  by  means  of  quinoline  it  yields 
a  hydrocarbon,  CigHu,  b.pt.  Iii4  164-5  C.  at  7s-j  mm., 
■p.  gr.  (i-7:.l'I  at  20    0  C,  »n     I  *:*!•»  and  [o]s  -  *  ■'>'■' 

— F.  IShdn. 

Camphor  as  a  solcent.     X.  N.  Efremoff.     •  ).  Rubs.   Phys.- 
Chem.  Boo.,  1913,  45,  1683     1689       Butt  Soc.  Chim., 

1914.  16,  is:t     1st. 

The  results  of  a  thermal  and  rniorographic  investigation 
of  mixtures  of  eamphor  with  various  other  substances 
were  : — 


Butectic. 
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mixture. 
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— A.  S. 

Turpentine  ;  Oxidation  oftht  nopinent  (p-pinene)  in  Spanish 

oil  of .      A.    Madinaveitia.      Ann.   Sue.  Fspan.    Ph.. 

Ch.,  1914,  12,  2o!t— 264.   Bull.  Soc.  Chun.,  191 1.  16,  785. 

SPANISH  oil  of  turpentine,  b.  pt.  165° — lot)  C,  was  treated 
with  permanganate  and  soda  (Wallach's  process),  the 
product  steam-distilled,  and  the  non-aqueous  portion  of 
the  distillate  rectified  in  a  current  of  carbon  dioxide. 
Oxalic  acid  and  a  little  sodium  nopinate  (1-5%  aa  against 
5%  obtained  by  Wallach)  were  obtained,  the  smaller 
yield  of  the  latter  being  ascribed  to  the  existence  of  less 
9-pinene  in  Spanish  than  in  French  or  American  turpent  ine. 

— W.  E.  F.  P. 

Nopinic  arid:    Reaction  of .     B.  Dorronsoro  and  E. 

Fernandez.  Ann.  Soc  Eapan.  Ph.  Ch.,  1913,  11, 
441—443.  BuU.  Soc.  Chim..  1914.  16,  300. 
The  intense  colour  reaction  given  by  nopinic  acid  and 
resoreinol  in  sulphuric  acid  solution  has  already  been  made 
known,  and  on  the  strength  of  this  it  has  been  stated  that 
nopinic  acid  is  produced  by  the  oxidation  of  pinene  with 
alkaline  permanganate  (see  preceding  abstract ).  The 
substance  obtained  however  is  merely  sodium  oxalate,  the 
colour  reaction  with  reaarcinol  being  equally  characteristic 
of  oxalic  acid,  and  moreover  very  sensitive      G,  F.  \l. 


/''■  parol >J  ii  tiu  lab  rat  ■  ,      Bid 

J.    I'll  no.       \l     ,  I.., I  I    ui,.  .    I'll  I  I      PI,.,,,, 

Chim.,  1914,  10,  37.-.     37i; 
A   Mivri  i;k  ,.(  equal  I   anilini 

thei    with   .'     3%  ,.l   line   i  hloridi  ntlj    boiled 

andci   ■  reflux  condense!    foi   3  In-,   when  the  whi 

^  iter  and  the  acetanilide  rw  rystallised  fr,,n, 
.water.     The  use  of  pure  aniline  in  pUu   ..f  the  commi 

iviab  i  the  necessity  ,,f  decoloi  i  ing  with  animal 
charcoal.     I'.  Suns. 

Chloral;    Tht    polymeritation   ■•/  i     Bessoken   and 

\     Si  himniol      ft©     trat     -  him     Payi   Baa,    1913    32 
II-'     Il'7.     BuU.  S..e.  chim  .   1914,   16,  50 
An   mini, dial,    polymerisation  of  ohloral  t..  metachloral 

iduoed  l>\  the  additi t  a  small  quantity  ..l  pyridine 

olphuric  aoid  ,.l  10%  strength,  the  transformation 
being  in  the  latter  case  almost  complete,  »hil-t  in  the 
formei  it  i>  arrested  bj  the  absorption  ,.f  the  catalyst  bj 

the  colloidal   metaohloraL      By   the   additii (   a   large 

quantity  of  catalyst  the  equilibrium  chloral  "„  meta 
al  i-  displaced  completely  t,,  the  left,  an  addition 
product  with  the  chloral  being  formed  in  the  case  ..f  snl 
phuric  acid  whioh  on  warming  dissociati  -  with  the  til 
tion  of  carbon  monoxide,  hydrochloric  acid  and  •  • 
i  hi, .1. .ethylene.  Alu uiiiini  111  ,hl. .rule  forms  with  ohloral 
a  .i\staiime  addition  product  which  dissociates  in  a 
similar  way.     Pyridine  doee  not   cause  thi  ition 

of  chloral.— G.  F.  M. 

Chloroform  ;    Pretence  of  aeetont  in  commercial .     B. 

Dorronsoro  and  O.  Fernandez.    Ann.  Soi    Bapan   I'li.t'h 
1914.  12,  191-  202.     Butt  Soc.  Chim.,  1914,  16,  672. 

samples  of  commercial,  and  two  of  medicinal  chloro- 
form gave  the  reactions  of  Legal,  '  Hsisaen,  Kutaoherofl  an. I 
Deniges  for  acetone.  The  quantitative  ileteriiiiiiatn.ii 
was  made  bj  a  comparison  of  the  specific  gravity  with 
that  of  known  mixtures,  or  by  the  formation  ,,f  the  semi- 
carbaside,  hut  neither  of  these  methods  was  rerj  exact. 
The  best  results  were  obtained  by  Fullers  process,  the 
formation  ol  the  oxime  bj  the  action  of  hydroxylamine 
hydrochloride,  and  titration  of  the  liberated  hydrochloric 
acid.  The  amount  of  acetone  indicated  «a.^  about  -",, 
lower  than  h\  the  density  method,  and  varied  from  In  to 
23%.     G.F.M. 

Isopropyl  alcohol;  Synthesis  of — — .  Reduction  by 
hydrogen  in  tht  pretence  of  aluminium.  F.  Lavilla 
Llorenz.  Ann.  Sue.  Bapan.  Ph.  Ch.,  1914.  12,  L'.'it!  ^'39. 
Bull.  S,.e.  Chim.,  1914,  16,  631. 

FOB  the  preparation  of  isopropyl  alcohol  from  acetone 
Sabatier's  method  is  preferable,  other  processes  giving 
pinaoone  and  condensation  products.  The  action  of 
sodium  gives,  according  to  Delacre,  40  "„  of  pinaoone  and 
only  12u0  of  isopropylaleohol.  The  addition  of  alu- 
minium in  small  pieces  to  a  mixture  of  acetone  and  sodium 
hydroxide  produces  a  slow  evolution  of  hydrogen,  anil 
the  yield  of  the  alcohol  varies  from  4."i  to  oO",,.  At  the 
same  time  a  small  quantity  of  mesityl  oxide  is  formed,  hut 
no  pinacone. — 6.  F  14. 

I'uluintriMitioH  ;  Studies  on .  Diethyknic  hydro- 
carbons, s.  V.  Lebedeff.  J.  Ross.  Phvs. .t'heiii.  Soc., 
1913.  45,  1249  1295.  Bull.  Soc.  Chim.,  1914.  16, 
78-  - 
All  unsaturated  organic  hydrocarbons  are  capable  of 
polymerisation  under  suitable  conditions  and  the  velocity 
of  polymerisation  may  he  markedly  influenced  by  oatall  - 
Aliphatic  aldehydes,  for  example,  apparently  quite  stable 
under  ordinary  conditions  polymerise  rapidly  m  pre-ene.- 
of  traces  of  sulphuric  or  hydrochloric  acids.  In  most 
cases  cyclic  compounds  are  formed,  and  the  ring  always 
contains  an  even  number  of  carbon  atoms.  Polymerisa- 
tion is  indicated  by  increase  of  viscosity,  which  is  usually 
greater  the  lower  the  temperature  of  polymerisation. 
Isoprene  and  di-isopropenyl  polymerise  even  below  0°  C. 
The  most  suitable  temperature  is  Iimi  -  160*  ( .'.  ;  at  higher 
temperatures   the   rem                    more   complex.     In  the 
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author's  experiments  the  hydrocarbons  were  heated  in 
sealed  tubes  at  100° — 150°  C.,  and  the  product  distilled 
in  a  current  of  hydrogen:  the  unaltered  substance  passes 
over  at  ordinary  pressure  and  the  dimeride  at  8 — 15  mm. 
pressure,  whilst  the  polymeride  remains  behind.  The 
higher  the  temperature  the  higher  is  the  ratio  of  the  dimeric 
to  the  polymeric  forms,  whilst  at  constant  temperature 
this  ratio  remains  constant  throughout  the  transformation. 
The  ratio  is  also  affected  by  the  presence  of  catalysts  : 
when  oxygen  was  removed  from  the  tubes  before  heating, 
the  product  from  di-isopropenyl  contained  only  16-4% 
of  the  polymeride  as  compared  with  23%  in  presence  of 
oxygen.  Hydrocarbons  having  a  symmetrical  structure. 
such  as  divinyl  and  di-isopropenyl  furnish  only  one  dimeric 
form  ;  whereas  isoprene.  which  is  unsymmetrical,  fur- 
nishes two.  in  proportions  varying  with  the  temperature. 

—A.  S. 

Hydrocarbons   nf   the    divinyl    series  ;     Polymerisation    of 

some .     S.  V.  Lebedeff  and  N.  A.  Skavronskaia.     J. 

Russ.  Phvs.-Chem.  Soc  1913.  45.  1296—1331.  Bull. 
Soc.  Chim".  1914.  16,  80—83. 

The      dimeride      of     divinyl      is      ethenylcyclohexene 


CH.CH2X 

>CH.CH 
CH/ 


Vh„. 


CH,; 


and  the  ozonide  of  the  polymeride  has  the  constitution 

/\CH„.CH.CH.(CH  .).,.CH.C'H.(  'H„.  . 
v      "  \y  \>         ■  ),. 

o3  oa 

Di-isopropenyl.  obtained  from  pinacone  by  dehydration 
in  presence  of  acetic  anhydride,  was  completely  converted 
into  an  insoluble  spongy  mass  on  exposure  to  light  at  the 
ordinary  temperature.  Polymerisation  was  also  effected 
at  50°,  100°,  and  150°  C,  and  the  products  separated  by 
distillation     (see     preceding      abstract).      The      dimeride 


CH..0 


II 


'(CH3).CH2 
is  a  colourless  liquid,  b.  pt. 
0-8597  at  20°/4°C. 


<(CH,).C(CH3):CH, 


nD  = 


('.  at   750  mm.,  sp.  gr. 
The    polymeride    has 


205 : 
1-48074. 
the  constitution 

[.CH2.C(CH3)  :  C(CH3).(CH2)2.C(CH3)  :  C(CH3).CH2.], 

Its  ozonide.  C6H10O3,  yields  acetonvlacetone  on  decompo- 
sition with  water.  Isoprene  was  prepared  by  Favorsky's 
method  (hitherto  unpublished),  the  crude  product  mixed 
with  trimethylethylene.  obtained  by  the  decomposition  of 
oil  of  turpentine,  being  treated  with  a  cooled  solution  of 
hvdrobromic  acid  in  acetic  acid.  From  the  reaction 
product  amy!  bromide  was  removed  by  distilling  at  52  — 
53°  C.  at  100  mm.,  and  the  residue  was  then  distilled  at 
23  mm.,  the  bromide  (CH3)2CBr.CH,.CH2Br,  passing  over 
at  80° — 82°  C.  This  was  "then  heated"  with  powdered 
potassium  hydroxide  at  150°  C,  under  a  reflux  condenser, 
the  isoprene  passing  over  to  a  cooled  receiver.  The  pure 
isoprene  had  the  sp.  gr.  0-6803  at  20°  /4°  C,  b.  pt.  34-5°— 
35°  C,  nD  =  1-42207.  On  heating  it  yielded  a  viscous 
mixture  of  a  polymeride  and  two  dimerides.  of  which  on3 
is  dipentene,  b.  pt.  1 74°— 175°  C,  sp.  gr.  0-8454  at  20°  /0°  C, 
n'l,,  =  l-47428 ;  and  the  other,  dimethyl-1.3-ethenyl-3- 
cyclohexeni-  ti. 

X'H„.C(CH,).CH:CH, 
CH..C<        "  >CH„ 
X'H.CH., 

b.  pt.  160°— 161°  C.  sp.  gr.  0-8331  at  20°/0°  C,  n'S'= 
1-46581.  When  isoprene  is  polymerised  at  the  ordinary 
temperature,  only  a  white  spongy  polymeride,  having  the 
same  molecular  structure  as  natural  caoutchouc,  is  formed. 

— A.  S. 

Allene;  Polymerisation  of — — .  S.  V.  Lebedeff.  J. 
Russ.  Phvs.-Chem.  Soc..  191,'!,  45,  1357—1372,  Bull. 
Soc.  Chim..  1914,  16,  83—85, 

Hilts  allene  was  heated  at  140J — 150°  C.  in  Ipatiefi's 
high-pressure  apparatus;  the  pressure  (ell  In  3  days  from 


58  to  16  atmospheres,  and  the  hydrocarbon  was  in  part 
converted  into  a  semi-solid  yellowish  mass  similar  to 
caoutchouc.  This  polymeride  does  not  resemble  those 
obtained  from  other  allenic  hydrocarbons,  and  possibly 
the  metal  of  the  apparatus  exerted  a  catalytic  influence. 
To  avoid  this,  allene  was  condensed  in  glass  tubes  at 
— 80°  C.  the  ail  in  the  tubes  was  replaced  by  nitrogen,  and 
they  were  then  sealed  and  heated  in  Ipatieff's  apparatus, 
which  was  filled  with  hydrogen  at  100  atmospheres 
pressure  to  prevent  bursting  of  the  tubes.  After  3J 
days  at  140°  C.  one-half  of  the  allene  was  polymerised. 
The  reaction  product  was  distilled  in  a  current  of  hydrogen 
at  varying  diminished  pressures,  the  approximate  yields 
of  the  different  polymerides  being :  dimeride,  5 ;  tri- 
meride,  15  ;  tetrameride-a,  5  ;  tetrameride-/S,  22  ;  penta- 
meride,  18;  hexameride,  10;  and  residue  (colourless 
gum-like  solid  insoluble  in  the  usual  solvents),  25%.  The 
dimeride  is  dimethylene-1.2-cyclobutane,  b.  pt.  63° — 65°C, 
sp.  gr.  0-7698  at  20°/4°C,  n2D°  =  l-42317.  It  belongs 
to  the  divinyl  series  and  polymerises  almost  completely 
in  a  few  hours  at  150°  C,  yielding  a  small  proportion  of 
the  tetrameride-a  of  allene  but  chiefly  a  transparent  solid 
polymeride.     The    trimeride, 


Cttc 


,C(:CH2)X   /CH2 


CH, 


' 


CH„ 


C(:CH2)/ 
sp.    gr.  0-8624  at  20°/4°C. 


b.   pt.   135°  C.  at  774    mm., 

nb2=l-48064.  The  tetrameride-a  is  a  colourless  liquid 
having  an  odour  similar  to  that  of  turpentine  :  it  boils 
at  72°— 74°  C.  at  9  mm.,  sp.  gr.  0-8955  at  20°/4°C, 
ni°=  1-53301.  The  tetrameride-/3,  which  belongs  to 
the  normal  type  of  allenic  polymerides,  is  a  colourless 
liquid  with  an  odour  of  petroleum  :  b.  pt.  101°  C.  at  10 
mm.,  sp.  gr.  0-9346  at  20° /4°  C,  n-n°=  1-52624.  The 
pentameride  is  a  nearly  odourless  liquid  of  b.  pt.  131° — 
132°  C,  at  10-5  mm.,  sp.  gr.  0-9498  at  20°/0°C,  nV= 
1-52814.  The  hexameride  is  a  nearly  odourless  liquid, 
slightlv  more  fluid  than  glvcerol  :  b.  pt.  170°  C.  at  10 
mm.,  sp.  gr.  0-9721  ^at  20°/0°C,  n2D°= 1-53869.— A.  S. 

Hydrocarbons  of  the  dialh/l  series  ;    Polymerisation  of . 

S.    V.    Lebedeff.     J.    Russ.    Phvs.-Chem.    Soc.    1913, 
'45,  1372—1373.     Bull.  Soc.  Chim".,  1914, 16,  89. 

Diai.lyl  when  heated  for  8  days  at  140° — 200°  C.  remained 
unchanged,  but  after  10  days  at  250°  C,  40%  was 
polymerised  :  isomerisation  also  occurred  to  some  extent. 
The  crude  reaction  product  was  a  mixture  of  about  15% 
of  a  liquid  dimeride  (b.  pt.  97° — 98°  at  20  mm.)  and  85% 
of  a  colourless  insoluble  polymeride  resembling  caoutchouc. 
Hexadiene-2.4  when  heated  at  150°  C.  vielded  a  dimeride 
of  b.  pt.  86°— 90°  C.  at  20  mm.,  and  after  10  davs  at  250°  C. 
a  dimeride  of  b.  pt.  90°— 98°  C.  (chiefly  96°— 98°  C.) 
at  20  mm.  ;  in  both  cases  the  product  was  different  from 
and  more  soluble  in  chloroform  than  that  obtained  from 
diallyl.— A.  S. 

Hydrocarbons  of  the   divinyl  and  allene  series  ;     Velocity 

of  polymerisation   of .     S.   V.   Lebedeff.     J.   Russ. 

Phvs.-Chem.  Soc,  1913,  45,  1373-1388.  Bull.  Soc. 
Chim.,  1914,  16,  89—90. 
In  the  case  of  divinyl  hydrocarbons  those  in  which  the 
terminal  carbon  atoms  of  the  conjugated  system, 
I '  :  C.C  :  C,  are  substituted,  polymerise  less  rapidly  than 
those  in  which  the  intermediate  carbon  atoms  are 
substituted.  The  velocity  of  polymerisation  increases 
when  ring  formation  occurs  in  the  chain  containing  the 
conjugated  system.  In  a  homologous  series  increase 
of  the  mass  of  the  substituents  attached  to  the  intermediate 
carbon  atoms  of  the  conjugated  system  increases  the 
velocity  of  polymerisation,  whilst  the  reverse  is  the  case 
if  the  groups  are  attached  to  the  terminal  carbon  atoms. 
This  applies  only  to  aliphatic  groups  :  phenyl,  for  example; 
considerably  increases  the  velocity  of  polymerisation,  even 
when  attached  to  a  terminal  carbon  atom  as  in  phenyl-1- 
butadiene-1.3.  In  the  case  of  allenic  hydrocarbons,  the 
velocity  of  polymerisation  increases  with  the  mass  of  the 
substituting  group  in  a  homologous  series  and  the  position 
of  the  snbstitnentH  is  without,  influence, — A,  R. 
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.(//.  .."•    //  wo,   i      '      i         /      . 
■Wecitaf   •"■■  S.   V.   U  bedeff.     J.    Rum     I'Iivh.- 

Chem,  Boc  .   1913,  +5,   13 3B1       Bull    Soo.  i  him., 

lull.  16,  90. 
Au  kvii   hydrocarbons  are  polymerised  almost  completely 
in    I    oi  '-'  days   at    1  ~>o '  <  .,   furnishing    one 
dfmerides   of   ill.'   type,    U :  C"    C     W'li.n   oxidised     with 

C:C 
Ihtiii.hi>;. in. it.-  in  aqueous  acetone  solution  these  yield 
substituted  succinic  acids  i  asj  to  identify.  The  dimerides 
dso  characterised  by  their  optical  exaltation,  the 
observed  moleoular  refraction  being  usually  greater  than 
ill.-  calculated  by  more  than  2,  whereas  the  oimcrides  <>f 
other  diet  h\ l<'n  ic  hydrocai  bons  are  optically  normal.     A.S. 

UelkyUnecyelouropam  [and  did  hi/I],       B.  bl.  Merejkowsky. 
J.    Buss.    Phys.-Chem.    Soc.,    1014,    45,    2072,     Bull. 
<  Kim. .  1014,  16,  552     563. 

I!)  ilic  action  >.f  lino  and  80%  alcohol  on  tetrabromo- 
isobutane  i  gaseous  mixture  is  obtained  which  "n  oxidation 
with  I",,  permanganate  gives  oxalic  acid  in  addition  to  the 
ordinary  oxidation  products  "I  isobutylene.  The  oxalic 
.i.i.l  is  derived  from  methylenecyclopropane  which  is 
formed,  together  with  isobutylene,  in  the  first  reaction: 

(CHaBr),CBr->(CU18r)tC  :CH, 

A^Xii'H.+p^t'iCH, 
i  .I  j 

Methylenecyclopropane  is  transformed  into  divinyl  when 
panned  over  alumina  at  350   C. 


CH. 
CH, 


-C  :(   II,    -I   H..III  :  CH.CH,. 


4.S. 


Nilrout  ether ;   Spirit  of- .    J.  C.  Umney.     Perfumery 

and  Bsaent.  Oil  Rec.,   1014,  5,  416-   117. 

Fob  oaloulating  the  allowance  of  drawback  on  exported 
spini  nf  nitrous  ether,  the  percentage  "f  alcohol  in  the 

spirit  is  determined  in  the  Government  Laboratory  hv 
Thorpe  and  Holmes'  method  (this  J.,  1003,  232).  The 
results  obtained  by  this  method  are  accurate,  and  are 
much  lower  than  would  be  expected  from  the  specific 
gravity.  The  loss  of  alcohol  in  manufacture  amounts  to 
nearly  10%  of  the  quantity  used.  In  the  presence  of 
excess  of  water  ethyl  nitrite  decomposes  in  a  few  hours 
into  alcohol  and  nitrous  acid.  Solutions  should  be  made 
in  strong  alcohol  and  only  diluted  when  required.—  1*.  SHDK. 

Titration   uf  silver   in   argentum    tdttoidal*    and   arg< 
proteinietm.     A.  Komdorfer.     Apoth.   Z.it..   Nov.    11, 
1914,      rharm.   J.,    1014,  93,  800. 
Argrnhnn   eoliotdafe.— 0-2   grm.   is  dissolved  in   5   o.i 
water,  and  5  o.c.  of  dilute  sulphuric  acid  is  added;  the 
mixture  is  slightly  heated,  and  subsequently  boiled  with 
Hi  O.O.  of  3%  H,6,  till  it  is  colourless.     On  cooling  it  is 
diluted   with   50  c.c.   of   water   and   titrated   with   -V   10 
Ml, I  INS    solution,     using    iron-aniinoniiim-alum    as     an 
indicator.      One     c.c.=00IOS     grm.     silver.       Argentutn 
/mil'inii  uni. — 0-5  grm.  is  dissolved  in  5  C.C.  of  water.  .">  c.c. 
..f  dilate  sulphuric  acid  is  added,   the   mixture   slightly 
heated  and  subsequently  boiled  with   1~>  c.c.  of  '■'■"  ,  H,0, 
till  the  colour  is  yellow.     On   cooling,   it    is   dilated    with 
11)0  c.c.  of  water  and  titrated  with  .V    10  NH4CNS solution. 

Drug*  and  chemicals  :  EJfettofthe  rVarontht  supply oj . 

Discussion  at  a  meeting  of  the  Pharmaceutical  ."society. 

Dec.  8.  1914.  Tharm.  I..  1914,  93,  797—804. 
Prof.  H.  O.  GrBBKISB  called  attention  to  the  pn  I 
made  during  the  past  .">!•  years  in  the  cultivation  of  medi- 
cinal drugs  (cinchona,  coca,  ipecacuanha,  cloves,  vanilla, 
opium,  rhubarb,  cubebs,  etc.)  and  stated  that  the  number 
of  medicinal  plants  cultivated  in  the  various  parts  of  the 
Empire  could  bo  materially  extended,  and  possibly  the 
quality  improved  as  in  the  case  of  cinchona.     D.  Hooper 


had  shown  I  "I  other  pi 

were  oqual  in  ofl 

■•••I. 

hi. I. 

Mr.   E    \    i  m  .  • -.  dealt   raainl)   with  the  fluctuation  in 

ol  drugs  and  essential  o  >    "I 

war  and    il  unenl    in 

consultation    with    the    Di  -    ha 

Irani:  ichedole  "1  contraband  "I  war  and 

allowing  departure  from  i(  onlj   undei  onditions, 

had  done  much  i"   i  i    ol  existii 

and  excessive   use  of   pri  ;    not    been   an 

ropine   and   atropine  sulphate   and   henbane   !•  i 
arc  unavailable  at  present  and  thi  of  various  ol 

drugs  have  li. lonsiderabl]    restnoted.     In  nection 

with  the  position  of  Russian  cantharidi 
that  the  new   Pharmacopoeia  includes  pre] 
from  cantharidin,  which  is  produced 
from  the  Chinese  than  from  the  Russian  flies.     Thi 
tailment  oi  tin-  confectioner]  trade,  due  to  the  high  price 
..I  sugar,  has  led  to  a  fall  in  prices  "l  many  essential  oils 
used  in  that  trade,  notably   peppermint   and  .mis.    oils. 
The  lesson  to  be  drawn  from  the  existing  condition! 
the  necessity  for  extended  cultivation  of  drugs  and  aro- 
matic plants  throughout  the  Empire. 

Mr.  C.  A.  Hii.i.  pointed  out  that  the  *  arcitj  of  chemicals 
is  not  .online. I  to  those  ..f  foreign  origin.  Morphine 
and  codeine,  for  example,  the  shortage  in  the  supply  of 
which  is  due  to  the  unusually  great  demand;  are  manu- 
factured in  England,  and  now  thai  the  supply  of  Turkish 
opium  is  oat  off,  will  be  made  to  a  larger  extent  than 
hitherto  from  Indian  and  Persian  opium  Epsom  salts, 
previously  imported  from  Germany,  are  being  made  in 
England  from  magneeite.  There  ar.-  very  considei 
stocks  of  crude  potash  salts  available  for  the  production  of 
pure  potassium  salts,  ami  a  shortage  is  unlikely  since  the 
restricted  demand  for  soap  making,  fertilisers,  etc.,  due 
to  the  high  price  will  leave  a  larger  supply  available  for 
medicinal    purposes.       Both    potash    and    iodine    OOUld    be 

lined   by   a   resuscitation  of   the   k.-lp   industry,  and 
bromine  could,  if  necessary,  be  obtained  from  • 
Santonin  is  obtained  from  plant-  grown  aim  rely 

in  Russia  under  Government  control,  but  the  manufacture 
during  the  past  four  yean  has  been  entirely  in  the  hands  of 
a  '  ierman  syndicate,  and  the  price  h..s  been  raised  system- 
atically until  it  reached  115s.  per  lb.  in  July  last  ;  it  has 
since  ns.n  to  220s.  owing  to  the  shortage  in  the  supply. 
Liquid  medicinal  paraffin  was  prepared  exclusively  from 
Baku  p.tiol.um  refined  at  Hamburg  Rossis  ha>  pro- 
hibited the  exportation  of  crude  petroleum  ami  the 
Drugs  .Vi  immittee  has  recommended  th.T 

Government  should  endeavour  to  obtain  from  th-  Russian 
Government    a    supply   ol    petroleum,   which    might 
refined  in  the  United  kingdom.     American  and  Caucasian 
petroleums  were  different  in  char...  ter  to  Baku  petroleum, 
and    might    not    have    the   same    medicinal    effect 
solvents  and  reagents  not    manufactured  on   a 
in  England,  but  readily  obtained  at  low  prices  in  Cermany 
are  carbonyl  chloride,  carbon  tetrachloride,  chlorides  and 
oxychloride    of    phosphorus,    acetic    anhydrid 
chloride,  chloroacetio  acids,   bencyl  chloride.   ■ 
ester    phenylhvdraxine,  di-.  tn-.  and  tctra-chloroethylenc 
and  tetra-   and   pcnta-chloroethane  as  rubber 

solvents;  diohloroethylene  is  used  in  pharmacy  as  a 
solvent  for  iodine),  and  ethylene  dichlonde  and  ethyliden. 
dichlonde  (byproducts  in  the  manufacture  of  chloral; 
used  for  the  manufacture  .  i  lysidine).  The  production  on 
the  large  scale  of  sodium  salicylate  which  will  give  a 
colourless  aqueous  .solution  is  a  difficult  task,  which  has 
not  yet  been  |»rformed  in  the  United  Kingdom.  The 
manufacture  of  synthetic  chemicals,  except  in  certain 
favourable  instances,  cannot  be  earned  on  profitably 
except  on  a  very  large  scale,  and  the  industry  cannot 
be  established  unless  security  for  the  future  for  a  sufficient 
period  to  admit  an  adequate  return  upon  capital  outlay 
is  ensured. 
Mr   K.  W.  Gamble  called  attention  to  the  dependence 

I    upon  Continental  sources  for  supplies  of  laboratory  glass- 
ware   tubing,  seientitie  instrument  and  optical  glass.     The 

I   cost  of  glass  tubing  has  increased  50°0  and  the  supply 
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is  still  short.  Having  regard  to  the  advantages  of  Con- 
tinental countries  in  respect  to  raw  materials,  especially 
fine  sand.  England  will  probably  not  be  able  successfully 
to  compete  in  this  industry  when  normal  conditions  arr 
restored.  Glass  of  the  .lena  type  does  not  appear  to  be 
made  in  England,  though  its  manufacture  presents  no 
special  difficulties.  According  to  analyses  made  by  I'rof. 
Jackson  the  composition  of  Jena  glass  differs  essentially 
from  that,  given  in  the  patent  specification  covering  its 
manufacture. 

Mr.  R.  K.  Bennett  dealt  with  the  supply  of  chemicals 
or  other  medicinal  products  of  which  the  manufacture  is 
protected  by  a  patent  owned  by  an  enemy  alien,  or  which 
are  commonly  known  by  a  name  in  which  there  exists 
trade-mark  rights  owned  by  an  enemy  alien.  (Sec  also 
this  .1.,    1914,    HIS.) 

Prof.  A.  W.  CROSSLKY  stated  that  chluroacetic  acid  and 
chlorides  of  phosphorus  could  be  made  in  England  and  that 
there  was  no  shortage  in  the  supply  of  acetone. 

Mr.  E.  M.  Ilnr.MKs  considered  that  the  cultivation  of 
medicinal  plants  in  the  United  Kingdom  was  not  profitable 
except  in  eases  where  there  was  an  enormous  demand. 

Mr.  Finnlmori;  said  that  American  liquid  paraffin, 
provided  its  unpleasant  taste  were  masked  by  cmulsili- 
cation  or  by  flavouring,  could  replace  the  Russian  product 
i"  some  extent,  and  emulsified  soft  paraffin  might  also 
be  used. — A.  S. 

Camphor  production  in  India.     Chamber  of  Commerce  J., 
Dec,  1914. 

Thk  camphor  tree  (Cinnamomum  camphora)  has  been 
successfully  planted  in  Burma.  Ceylon,  and  the  Federated 
Malay  States.  In  Burma  there  are  plantations  in  the 
upper  Chindwin,  Myitkyina,  Bhamo.  and  south?rn  Shan 
States.  There  are  experimental  plantations  in  the  Nilghiri 
Hills  and  in  certain  isolated  patches  of  Bombay  and 
Madras,  fn  Ceylon  the  tree  grows  only  in  the  more 
elevated  parts  :  there  is  a  plantation  at  Hakgala.  Great 
difficulty  has  always  been  experienced  in  getting  good  seed 
imported  direct  from  Japan,  and  there  is  often  wholesale 
failure  to  germinate.  The  seeds  sown  for  the  Burma 
plantations  were  obtained  from  Hong  Kong.  Camphor  is 
also  obtained  from  anevergrecn  shrub  (JUumea  balsavtifera). 
which  is  indigenous  to  the  Shan  States  of  Burma.  It  also 
grows  in  the  islands  of  Hainan  aid  Formosa  and  in 
South  China. 

Volatili  and  essential  oils.  Board  of  Trade  Bulletin  No.  100. 

May  be  obtained  from  the  Board  of  Trade.  Commercial 
Intelligence  Branch,  73.  Basinghall  Street,  E.C. 

Report  of  Chemical  and  Dyeslaffs  Cummittet  to  Xewl'ork 
Section  of  .-lmer.  Chem.  Hoc.     Su   Trade  Report. 

Patents. 

Bacterial  preparations  an<l  preparations  Joe  th<  treatment 
of  gonorrheal  diseases.  C,  C.  Warden,  Los  Angeles, 
U.S.A.     Eng.  Pat.  22,395,  Oct.  4,  1913. 

Bacteria     such    as     the     Gonococcus,     Pneamococcas, 

Meningococcus,  or  Staph  yllococcus  albas  urethras  arc 
suspended  in  001  to  0-02%  hydrochloric  acid,  or  004% 
formaldehyde  solutions.  Such  solutions  arrest  the 
enzymatic  activity  of  the  bacteria  without  destroying 
them  and  thus  prevent  autolysis  :  they  may  be  injected 
into  animals,  from  which  serum  is  prepared  subsequently 
in  the  usual  manner. — T.  F.  B. 

Uydrogenation  ;    Catalytic .     M.    A.   Adam,   London. 

Eng.   Pat.   24,815.  Oct.  31,   1913. 

Intimate  contact  between  the  reacting  materials  in  the 
catalytic  hydrogenation  of  liquids,  is  secured  by  bubbling 
the  gas  from  a  number  of  points  into  a  bulk  of  liquid  ; 
coalescence  of  gas  bubbles  from  adjacent  delivery  points 
is  prevented  by  suitable  partitions.  In  one  form  of 
apparatus,  the  hydrogen  is  supplied  vertically  through 
a  number  of  nuzzles  at  the  lower  part  of  an  upright 
cylindrical    vessel  ;     each    nozzle  projects    into   the   lower 


end  of  a  separate  vertical  tube,  open  at  each  end,  and 
these  tubes  are  preferably  packed  closely  together.  The 
tubes  may  be  insulated  from  each  other  at  the  top  and 
bottom,  and  so  converted  into  a  series  of  electrical  heating 
elements.  By  a  suitable  adjustment  of  the  size  of  the 
tubes,  the  gas  flow,  and  the  height  of  liquid  in  the  tubes, 
the  liquid  can  be  treated  in  the  form  of  a  climbing  film 
or  a  tall  column  of  froth. — T.  F.  B. 

Magnesium  salts  of  acylated  aromatic  oriho-oxycarboxylie 
acids.  R.  Berendes  and  E.  Rietz,  Elbcrfeld,  Germany. 
Assignors  to  Synthetic  Patents  Co.,  New  York.  U.S. 
Pat.  1,113,742,"  Oct.  13,  1914.  Date  of  airpl.,  Jan.  5, 
1914. 

The  magnesium  salts  of  acylated  aromatic  o  hydroxy 
raiboxylic  acids  (especially  acetylsalicylic  acid)  are  obtained 
by  treating  the  acid  in  aqueous  suspension  with  a 
magnesium  compound,  e.g..  the  hydroxide,  oxide,  or 
carbonate,  evaporating  in  a  vacuum  at  a  low  temperature, 
and  washing  the  crystalline  product  with  acetone.  The 
s alts  are  more  readily  soluble  in  water  than  the  acids  from 
which  they  are  derived,  and  possess  similar  medicinal 
properties.— T.  F.  B. 

Alkali   metal  salts  of  Z.3'-diamino-4.i'-dioxyarsenobenzeni 

combined  icith  copper  and  process  of  making  same. 
P.  Ehrlieh  and  P.  Karrcr.  Frankfort,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hochst  on  Maine,  Germany.  U.S.  Pat.  1,117,352, 
Nov.  17,  1914.     Date  of  appf.,  Jan.  24,  1914. 

See  Eng.  Pat.  1247  of  1914  ;   this  J.,  1914,  942.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Monobromoquinolsulphonic    acids     and     their     conversion 
into  monobromoquinonesulphonic  acids.     A.  Seyewetz  and 
(  J.  Paris.     Bull.  Soc.  Chim..  1914,  15,  121—125. 

The  monobromoquinol  obtained  by  treating  quinol  dis- 
solved in  chloroform  and  ether  with  a  solution  of  brominc 
in  chloroform,  was  sulphonatcd  with  acid  containing  15% 
anhydride,  at  a  temperature  below  50°  C.  ;  a  colourless 
monosulphonic  acid  was  obtained,  soluble  in  water, 
insoluble  in  organic  solvents,  and  possessing  the  properties 
of  a  photographic  developer.  On  oxidation  with  sodium 
bichromate  and  sulphuric  acid  it  was  converted  into  the 
corresponding  bromoquinonesulphonic  acid,  a  yellow- 
substance  unstable  in  aqueous  solution.  An  isomeric 
bromoquinolsulphonic  acid,  possessing  similar  properties, 
was  obtained  b3r  treating  sodium  quinonesulphonate  with 
hydrobromic  acid  below  30°  C.  ;  at  temperatures  above 
30°  C,  the  known  2.6-dibromoqmnol  was  produced, 
proving  that  the  monobrouiosulphonie  acid  has  the  con- 
stitution, OH:OH:Br:SO,  H=l  :4:2:6.  Oxidation 
of  this  by  chromic  acid  gave  rise  to  the  corresponding 
bromoquinonesulphonic  acid,  which  is  deeper  in  colour 
and  more  unstable  in  solution  than  its  isomcride. — T.  F.  B. 

Patents. 

Photographic     emulsions.     J.      H.      Ghristenseu,      Holte, 
Denmark.     Eng.  Pat.   25,419.  Nov.  6,  1913. 

Sn<VER  bromide  or  chloride  is  emulsified  in  collodion, 
using  a  solvent  which  will  produce  an  impermeable  film 
in  which  the  silver  salt  is  distributed  evenly,  and  not 
mainly  on  the  surface,  as  is  the  case  when  ether-alcohol 
is  used.  The  emulsion  may  be  made  by  treating  12  grins. 
of  collodion  silver  bromide  with  40  grins,  of  amy]  acetate 
and  adding  "0  grins,  of  isobutyl  alcohol.  When  thin 
films  prepared  in  this  way  arc  exposed  and  developed 
with  glvcin.  ?)-aminophenol,  or  similar  developers  not 
requiring  alkali  carbonate,  the  permeability  of  the  finished 
film  will  be  greater  in  those  parts  which  contain  reduced 
silver.  Addition  to  the  emulsion  of  small  quantities 
of  certain  substances  (e.g.,  0-1  gun.  of  benzoic  acid  to 
100  c.c.)    facilitates    development.     If    these    films    are 
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applied  to  gelatin  Kline  supported  on  glass  plates,  and 

then  Immersed  in  a  solution  o)  a  dye  tuff,  ool «d  gelatin 

imagea  m  iy  be  produoed  ;    or  ii  the     la  replaced  by 

motal,  and  the  plates  arc  immersed  in  an  etohing  liquid, 

the    i'i as   oan    !«■    used    to    produce    photomeohanioal 

prinl ing  plat<  s.     T.  I'.  I>. 

Ctlluloae    compound    [photo  HIvki].     D.    E.    Koid, 

Assignor  to  Eastman  Kodak  I  0  Bo<  hester,  N.I       D.fl 

Pat.  1,116,827,  \..v.  10,  1914.  Date  ol  appl.,   1 
I9H 

Photographic  films  arc  made  of  "roverted"  cellulose 
with  which  is  incorporated  .1  "  filline  "  oi  non  oleaginous 
material  which  is  praotically  insoluble  in  water,  soluble 
in  alcohols  and  other  solvents  misoiblc  with  \\ ;it >r,  prao 
tioally  colourless,  has  no  appreciable  effool  on  the  photo 
graphic  emulsion,  and  does  nol  reacl  with  tin-  ohomieals 
nsoil  in  photography  in  such  a  way  .1  to  reduce  the  trans- 
parency of  the  shi'i 1.  Tripheuyl  phosphate  may  be  used 
as  the  filling  material.     T.  F.  B. 

Colour    photography    and    kinematography      W.    P.    Fox, 
\\     H.  Biokey,  and  Kinemacolor    Co.  "I  America.  New 
York.     Eng.  Pat.  662,  Jan.  8,  1914 
\    nkoattvb  nf  a  particular  object,  from  winch  oortain 

colour  sensations  have  I n  omitted  (e.g.,  taken  through  a 

red  filter),  is  superimposed  in  register  on  a  positive  from  a 
negative  from  which  certain  other  colour  sensations  have 
been  omitted  (taken  through  a  green  filter).  Prom  this 
negative  and  positive  a  printing  nogatii  eis  made  bj  trans- 
mitted light,  and' from  this  a  positive  is  made,  preferably 
on  a  transparent  film.  This  positive  is  immersed  first 
in  an  acid  solution  of  a  green  colouring  matter  or  toning 
bath  Buoh  as  a  solution  01  a  vanadium  salt,  and  then  in  an 
alkaline  red  staining  bath.  This  process  is  said  to  produce 
a  picture  in  "substantially"  the  colours  of  the  original 
object,  H  extra  brilliancy  in  the  final  print  is  required,  it  is 
desirable  to  coat  the  reverse  side  with  an  emulsion  and  to 
print  on  it  successively,  in  register,  from  the  two  original 
negatives.  Reference  is  directed  in  pursuance  of  Sect.  8, 
Sub-sect.  l'.  of  the  Patents  and  Designs  Act,  1907,  to 
Kng.  Pat.  7368  of  1913  (this  J.,   1914,  503).-   T.  F   B. 

Photographic  colour  processes.  \V.  P.  Fox,  \V.  H.  Mickey, 
and  Kiuciuacolor  Co.  of  America,  New  York.  Eng.  Pat. 
8728,  April  7.  Ii)14. 

Two  negatives  are  taken  of  an  object  through  ditfci 
light  filters  {e.g..  red  and  green)  and  positives  are  prepared 
from  them  on  transparent  material.  The  red  positive 
1-  DOW  printed  bj  transmitted  light  on  .1  print  from  the 
green  negative,  forming  the  "colour  negative."  and  the 
green  positive  is  printed  on  a  print  from  the  red  positive 
producing  the  "monochrome  negative."  The  "colour 
negative"  is  now  printed  on  one  side  of  a  sensitised  film 
Coated  on  both  sides,  and  the  "  monochrome  negative  " 
is  printed  on  the  ol  her  Bide.  After  development  and  fixiriLf. 
the  Him  carrying  the  prim  from  the  "  monochrome 
negative"  is  fixed  and  waterproofed,  and  the  film  is 
immersed  in  an  acid  green  staining  bath  and  then  in  a  red 
staining  hath.  Reference  is  directed,  in  pursuance  of 
Sect.  7.  Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  73I.S  of  1013  (this  J..  1914.  503).— T.  F.  B. 

Photographic  film.  V.  Planchon,  Assignor  to  Soc  des 
Plaques  et  Papiers  Photographiques,  A.  Lumiere  et  ses 
tils.  Lyons,  France.  fJ.S.  Pat.  1,116,479,  Nov.  10.  1914. 
Date  of  appl..  May  13,  1907. 

SHE  Ft.  Pat.  375,433  of  1907  and  Addition  thereto;  this 
J..   1907.   1029.— T.  F.  15. 


XXII.-EXPLOSIVES  ;    MATCHES. 

Explosives;     Specific    gravity    separation    applied    to    tin 

analysis  of  mining .     C.  G.  Storm  and  A.  I..  Hyde. 

Teclin.  Paper  78,  1914.  U.S.  Bureau  of  Mines.  [3  pages. 
(  ii  i. mii  . vi.  analysis  of  a  mixture  of  salts  indicates  the 
quantities  of  the  various  ions  present,  but  throws  no  light 


"ii  the  manner  in  which  tht  ■■  a mbined  in  the  original 

mixture       v :  n  and  oilj 

'"   roughly  leparated  by  treatment  heating  funnel 

with  mixture!  "i  ohl form  (sp   jr.  '  19]  and  broi 

bel ween  tics,    ..f  tho  talti  ex- 
most  >>f  whioh,  as  shown  in  a  table,  lie  bel 
i    i  and  2-5.     0.  F    M 


Itcport  of  Chemicals  and  I',  immittet   '■■ 

ion  of  Amct  < 

Pati 

\\ .  T.  Hoynes,  <  levelani  i.  i  thio    I        I 

Pat.   6766,   March    17.    lull. 

Sphrru  \i  grains  of  an  oxplosivo  (•.'/..  a  ohlorat4  • 

i   produced  bj  tumbbngdrj  nuolei  of  explosive  mati 

in  the  presence  of  a  dust  like  explosive  ol  I !  iture, 

and  adding  a  small  portion  of  .i  moistening  liquid  in  the 

form  "l  mist.     Those  operations  are  continued  until  the 

ire  of  the  required    izc      l  bi   apparatu    di   ci ibrd 

■ iprises  an  inclined  rotating  drum  into  which  the  drj 

powdered  explosive  is  fed  from  a  hopper,  in  tht  outli 
which  is  a  rotating  brush.  \  suit  iblc  quantity  of  grains 
of  the  explosive  is  placed  in  the  drum,  and  as  this  is 
rotated,  the  dry  powdered  explosive  is  distributed  over  the 
b\  rot  iting  the  brush,  and  at  the  same  time  water 
is  sprayed  in,  until  pellets  of  the  desired  size  are  obtained. 

— (.'.  w.  Mi  i» 

Explosive  compounds.     F.    B.   and  J.   <;.    Burrows,   Port 
Arthur.  Ontario,  Canada.     Kng.   Pat.   11,682,  Hay  11, 

lull. 

Ammonium  perchlorate  (6  parts),  potassium  nitrate  (66), 

aluminium  (18)  and  paraffin  wax  (_'  parts).     Q.  W.  Mi  D. 

Blot  ■/■     powder;      Aluminium     glazed  P.     Sparre, 

Assignor  to  K.  I  du  Pont  do  Nemours  Powder  Co., 
Wilmington.  Del.  U.S.  Pat.  1,116,944,  Nov.  10,  1914; 
date  „f  appl.,  Sept.  20,  1913. 

tin.vsuLATED    black    powder   ia   coated    with    aluminium. 

— C.  W.  M,  |i 


XXIII.    ANALYTICAL  PROCESSES. 

ital       I  .  '">'  I""'  temperatures.    J.  11.  Walton, 

Jan.,   and   R.   C.    ludd.     J.    Phys.   Chem.,    1914      18, 


111 


21. 


The  thermostat   is  capable  of  working  between  0 

l'ii   C.     The    primary    bath,    A.     (Fig     I)     of     heavy 
galvanized  iron  (18 in.  Bquare  by  it  in   deep)  is  insulated 


Fie    i 

with  a  I  in.  layer  of  sawdust  and  contains  a  mixture 
of  ice.  salt,  and  water  which  is  circulated  by  means  of  the 
turbine,  •'.  (1  I0h.p.  motor)  through  s  coil.  D,  passing 
into  the  secondary  bath,  B.  The  latter  eontaina  a  mixture 
oi  -'  parts  of  water  to  1  part  oi  glycerin  and  1  part  of 
alcohol  and  is  insulated  ill  the  wooden  box,  M.  by  means 
of  a  I  in-  layer  of  felt  and  a  tight  cover  with  an  external 
1  in.  fell   lining.     The  cold  brine  in  filtered  through  fine 

i per  gauze  at  the  intake  oi  the  pump.     The  secondarj 

bath    contains    a    screw-shaped    stirrer,    F.      The    double 
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observation  window.  .).  has  an  insulating  air  layer  of 
-j  in.  between  the  panes  :  this  contains  the  two  4  c.i>.. 
6  volt  incandescence  lamps,  H,  H.    The  lag  of  the  ordinary 


Fig   3 

toluene  thernio-regular  is  avoided  partly  by  using  a  steel 
tube.  G,  tilled  with  mercury,  and  partly  by  the  slowly- 
rotating  wheel.  K.  which  imparts  an  eccentric  mction  to 
the  platinum  contact  wire  of  the  thermo-regulator. 
Fig.  2  illustrates  the  automatic  cock  regulating  the  influx 
of  cold  brine  from  the  primary  bath.  A  wooden  wheel.  B, 
is  attached  to  the  rod,  Y.  which  operates  the  cock.  Q. 
The  rubber  stoppers,  S,  S,  limit  the  movement  of  E.  The 
nine-point  rocking  switch,  L,  is  connected  to  E  by  the 
string,  X.  In  adjusting  the  thermostat  the  nut,  Z,  is 
loosened  so  that  the  consequent  opening  of  the  cock  brings 
the  temperature  to  within  a  fraction  of  a  degree  of  that 
required.  E  is  then  turned  to  the  right-hand  limit  and 
the  nut  tightened.  Rotation  of  E  to  the  left  now  causes 
progressive  opening  of  the  cock  and  consequent  inflow  of 
cold  brine  into  the  secondary  bath.  This  operation  is 
effected  automatically  at  the  proper  moment — i.e.,  when 
the  temperature  of  the  bath  becomes  too  high — through 
the  thermo-regulator  throwing  the  motor,  P.  into  a 
110-  volt  alternating  current  circuit.  The  consequent 
movement  of  E  pulis  the  rocker  of  the  switch  to  the  left ; 
as  soon  as  the  points  of  the  rocker  leave  the  mercury  cups 
on  the  right  the  110-volt  circuit  is  broken  :  and  contact 
with  the  mercury  cups  on  the  left  reverses  the  fields  of 
the  motor.  Cold  brine  now  enters  the  secondary  bath 
till  contraction  of  the  mercury  in  the  thermo-regulator 
breaks  the  current  through  the  relay  and  re-starts  the 
motor  :  E  rotates  to  the  right,  the  cock  closes,  and  the 
110-volt  current  shuts  off;  and  so  on.  Binding  posts 
or  wires  bearing  the  same  number  in  Fig.  2  are  connected 
directly,  e.g.,  6  on  the  relay  to  6  on  the  rocker  switch. 
At  — 12°  C.  during  a  run  of  6  hours  the  temperature  was 
constant  within  003'.  The  temperature  may  be  kept  1 
low  as  — 25"  to  — 30°  C.  by  using  a  mixture  of  ice  and 
calcium  chloride  in  the  primary  bath  ;  and  for  high 
temperatures  the  latter  could  be  replaced  by  a  boiler 
generating  superheated  steam. — J.  R. 

Nickel;     The    electrolytic    determination    o  .     W.    J. 

Marsh.     J.  Phys.  Chem..  1914.  18,  705—716. 

Electroanajlysis  according  to  Classen's  oxalate  method 
is  applicable  to  the  determination  of  tin.  but  not  to  that  of 
nickel  or  cobalt.  In  the  case  of  nickel  the  addition  of 
various  "  dopes "  to  the  solution  proved  ineffective  : 
small  amounts  of  urea  merely  resulted  in  a  somewhat 
more  rapid  deposition  of  the  metal,  while  the  accompanying 
carbon  deposition  was  unaffected.  Decreasing  the  size 
of  the  anode  augmented  the  tendency  of  the  nickel  to 
deposit  as  peroxide.  The  following  method  gave  reliable 
results  :  200  c.c.  of  a  solution  containing  about  0-2  grm. 
-\'i  (as  (NH1)„So1.XiSO1.6H,0).  15  to  20  c.c.  of  ammonia 
(sp.gr.  0-96),  and  5  grins.  (NH,)2SO,,  and  free  from 
nitric  acid,  nitrates  and  chlorides,  was  electrolysed  in  a 
350  c.c.  beaker,  using  a  10-grm.  platinum-wire  gauze  flag 
anode  (52-racsh  and  6x4-5  cm.)  and  a  rotating  (550 — 650 
revs,  per  min.)  pure  copper  gauze  cathode  (50-mesh  and  5  cm. 


high  x  3  cm.  diam.).     With  a  current  of  0-8  amp.  ±  01  at 

3  5  volts  ±  0-2,  the  time  required  for  a  determination 
at  the  ordinary  temperature  was  about  25  mins.  The 
mean  values  of  22  experiments  were  :  current,  0-75  am)].  ; 
time,  25  mins.  ;  weight  of  Ni  found,  01336  grm.  ;  error, 
+0-0002  grm. — a  series  of  standard  determinations  being 
made  by  the  dimethvlglvoxime  method.  The  copper- 
wire  gauze  cathode  was  also  used  successfully  in  the 
determination  of  Cu.  Sn,  Co,  Cd.  Bi.  Ag  and  Zn  ;  and  for 
Pb  and  JIn  by  deposition  as  peroxides  on  a  platinum- 
wire  gauze  anode.  Stiff,  twisted  copper-wire  was  used 
for  the  stems,  and  the  gauze  was  riveted  with  small 
copper  tacks.  Such  cathodes  may  be  used  repeatedly  if 
dipped  into  nitric  acid  (1:1)  for  a  few  minutes  after 
each  determination. — J.  R. 

Tin ;      (junk     method    to    precipitate electrolyticaUj/. 

L.  Humphreville.     Eng.  and  Min.  J.,  1914.  98,  964. 

The  tin  (0-2 — 0-3  grm.)  is  separated  as  sulphide,  dissolved 
in  ammonium  sulphide  (16  c.c.).  20  c.c.  of  sodium  sulphite 
solution  (40"o)  added,  the  liquid  diluted  to  120  c.c,  and 
electrolysed  at  60°  C.  with  a  current  of  5-5  amp.  at  exactly 

4  volts  :  cylindrical  gauze  electrodes  are  employed, 
one  within  the  other,  and  the  electrolyte  agitated  by  a 
stirrer  making  600  revolutions  per  min..  the  deposition 
of  the  metal  being  effected  in  25  mins.  Before  use,  the 
platinum  cathode  is  either  coated  with  copper  and  tin  in 
succession  or  with  cadmium  alone.  The  accuracy  of  the 
process  is  sufficient  for  technical  analysis  but  is  impaired 
by  the  impurities  present  in  ordinary  ammonia  solution  : 
for  this  reason  the  ammonium  sulphide  used  is  prepared 
by  saturating  with  hydrogen  sulphide  a  solution  of 
ammonia  (sp.  gr.  0-91)  obtained  by  dissolving  the  gas 
(compressed)  in  water.  Sodium  sulphite  is  employed  to 
render  the  tin  solution  colourless. — W.  E.  F.  P. 

Zirconium  ;      Separation     of from     aluminium.     F. 

Ferrari.     Atti  R.  Istit.   Vencto  di  Sci.,   1914,  73,  445. 
Annali  Chim.   Appl.,   1914,  2,  276. 

Zirconium  can  be  separated  from  aluminium  by  means  of 
eupfcrron  (the  ammonium  salt  of  phenylhydroxylaminel, 
which  precipitates  it  quantitatively  from  acid  solution. 
(Sec  also  this  J.,  1914,  944.)— A.  S. ' 

Electric  conductivity  of  saline  solutions  :   Portable  apparatus 

for  measuring  the .     P.  Saviron.     Ann.  Soc.  Espan. 

Ph.  Ch..   1913.  11,  495 — 198.     Bull.  Soc.  Chim.,   1914, 
16,  320. 

The  apparatus  has  the  general  arrangement  of  the  Wheat- 
stone  bridge  with  three  known  resistances.  The  fourth 
gap  is  occupied  by  a  voltameter  with  separable  electrodes, 
the  distance  between  them  being  measured  on  a  graduated 
scale.  The  voltameter  is  closed  by  an  ebonite  stopper 
through  which  passes  the  insulated  stem  of  the  movable 
electrode,  and  the  whole  is  protected  by  a  metal  case. 
Conductivities  varying  between  0"0000670  and  000396, 
representing  solutions  of  potassium  chloride  containing 
from  31  to  2-247  mgrms.  per  litre,  can  be  measured  with 
the  apparatus,  and  its  application  to  the  determination 
of  the  conductivities  of  mineral  waters  has  given  good 
vsnits.  — G.  F.  M. 

Phenol's;      Certain    colour    reactions    of    the .     J.    G. 

Carrancio  and  L.  Gomez.     Ann.  Soc.  Espan.  Ph.    Ch. 

1914.  12,  240—243.  Bull.  Soc.  Chim.,  1914,  16,  672. 
The  oxidisability  of  phenols  in  alkaline  solution  and  the 
acceleration  of  the  oxidation  by  metals  has  wrongfully 
led  to  the  proposal  of  certain  phenols  as  reagents  for  such 
metals.  Copper  for  example  gives  a  blue  colour  with 
phenol  and  ammonia,  but  the  same  colour  is  produced  by- 
nickel  and  zinc,  and.  in  24  hours,  in  the  absence  of  any 
metal  at  all.  Even  the  blue  coloration  of  rcsorcinol  with 
an  ammoniacal  solution  of  a  zinc  salt  is  produced  by 
nickel,  by  atmospheric  oxygen,  and  by  hydrogen  peroxide, 
and  an  examination  of  the  absorption  spectrum  shows  that 
it  is  the  same  compound  in  every  case,  probably  an 
unstable  peroxide. — G.  F.  M. 
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PAtnoU  ,  Observation*  ■  one  of  tin . 

[Detection  "]  dm  i     \    del  Campo.  Ann.  Boo,  Bspan. 

IMi    cii  .  1914.  12,  348     JIT      Bull.  Soc    Chim     1014, 
16,  786—786. 

Is  spite  of  tlir  researches  "i  Carranoio  and  Qomos  (see 
preceding  abstraot)  the  blue  colour  reaction  produced  bj 
the  stilts  of  sine  with  Nnmoniacal  solutions  of  resoroinol 
retains  its  value  from  thi-  poinl  oi  view  of  the  il<  teotion  "f 

/inc.  since  it  is  the  only  ooloui   reaction  >>f  llmt    metal 
Tho  coloration  in  turned  to  red  in  the  presenoe  of  aoids, 
and  it  is  possibly  due  to  the  formation  "f  lacmoid, 
CtH,.()H 

/ 
(OH)gC,H,.N—        0, 

a  condensation  accelerated  by  the  catalytic  influence 
of  the  zinc  salts.— 0.  F.  M. 

Saturated  and   unsaturated   hydrocarbons  .     Separation    oj 

mixtures  of by   nitons  of  potassium   pernio  nyinutt , 

S.   8.   Nametkine.     J.    Ruse.   Phya.-Chem.   Boo.,    1918, 
46,  1423—1429.     Bull.  Boo.  Chim.,  1014.  16,  126. 

An  exact  separation  of  saturated  and  unsaturated  liquid 
hydrocarbons  (cyclohexane  and  cyclohexene,  normal 
hcxane  and  hexylenc)  could  not  he  effected  with  perman- 
ganate, hut  in  the  ease  of  gases  (propane  and  ethylene, 
propane  and  propylene,  trimcthvlene  and  propylene]  the 
unsaturated  hydrocarbons  were  removed  quantitatively 
by  a  saturated  ]>ermanganate  solution,  without  the 
saturated  hydrocarbons  being  affected  :  the  error  was 
never  more  than  0-27°o.  It  is  necessary  to  use  a  special 
apparatus,  because  the  permanganate  solution  attacks 
mercury. — A.  S. 

Oxydases:      (lateral    reagents    for .     .1.    Peset.      Ann. 

Soc.   Espan.   Ph.  Ch.,   1914,  12,  220— 232.     Bull.  Soc. 
Chim..  1914.  16,  799—800. 

Two  reagents  are  employed  together,  one  being  colourless 
hut  capable  of  yielding  a  colour  on  oxidation  (e.g.,  various 
leuco- bases  etc.)  and  the  other  capable  of  oxidising  the 
tirst  in  the  presence  of  an  oxydase.  As  a  reagent  of  the 
former  class,  benzidine  (in  the  presence  of  acetic  acid)  is 
very  sensitive  in  the  examination  of  blood  ;  hydrogen 
peroxide  and  sodium  perborate  are  the  most  satisfactory 
oxidants.— W.  E.  F.  P. 

Viscosity  measurement  and  a  new  viseoeimeter.  A.  E. 
Flowers.  Amer.  Soc.  Testing  Materials.  1914.  [Ad- 
vance proof.]     52  pp. 

The  new  viscosimeter  consists  essentially  of  a  jacketed  slant- 
ing tube  mounted  upon  a  rotating  horizontal  axis.  Investi- 
gations are  described  which  illustrate  the  laws  of  the  resist- 
ance encountered  by  a  sphere  rolling  down  such  a  tube  filled 
with  a  viscous  liquid.  For  a  given  ratio  (/)  of  diameter 
of  sphere  to  bore  of  tube  the  time  to  roll  a  given  distance 
at  any  given  slope  increases  directly  with  the  viscosity, 
provided  that  the  angle  of  slope  is  chosen  so  that  the  motion 
is  controlled  by  the  viscous  resistance,  i.e.,  so  that  the 
inertia  of  the  liquid  displaced  oilers  no  appreciable  retard- 
ing force.  For  distilled  water  and  aqueous  glycerin  con- 
taining from  34%  of  glycerol  upwards  the  sine  of  the  angle 
of  slope  was  chosen  as  0132  and  0-5  respectively  :  the 
tube  was  30  cm.  long  with  a  bore  of  2  mm.;  and  the 
diameter  of  the  steel  sphere  was  1  mm.  The  value  of  r 
is  conveniently  made  0-5  :  a  sudden  increase  in  rolling 
resistance  occurs  for  ratios  exceeding  0-75.  The  absolute 
viscosity  (i|)  =K.K->'.r'  dynes,  where  K=a  constant 
depending  upon  the  diameters  of  the  sphere  and  tube,  the 
angle  of  slope  and  the  distance  covered  by  the  rolling 
sphere  :    r  =  time  of  rolling  in  seconds  ;    and  K-,      a  factor 

>s — -ym. 
due    to    the    densities    of   the    materials    used--     ~ ~  j 

where  )S  and  7m  are  the  densities  in  grms.  per  co.  of  the 
sphere  and  the  viscous  liquid,  respectively.  The  values  of 
K7  for  Jena  normal  glass,  hard  steel,  and  platinum  are 
represented  graphically  for  values  of  7111  ranging  from 
H-70  to  1-30.  The  available  methods  of  measuring  vis- 
cosity are  reviewed,  and  it  is  suggested  that  the  use  of  the 
present  flow-type  viscosimeter*  should  be  discontinued. 
Among  the.  advantages  claimed  for   the  sphere-and-tube 


"f    instrument     are    general    applicability,    ■  J  .     '•• 

black  .uls;  sin  nil  .mi,,  unt  .if  material  needed  .  protection 
from  evaporation  and  from  exposure  to  the  room  leutueia- 
ture  between  oheoh  readings,  whioh  an  mads  by  simple 
reversal  of  sIojm- :    pi  |  use  at  high  temperatt 

and  mull'  ready  adaptation  to  ?w 

liquids  by  the  use  oi  denser  spheres,  higher  ■lopes,  01 
more  especially,  shortei  rol  snersJ  simplicitA 

of  the  apparatus;   sod  economy  In  time    -l   It 

Teeing  nf  gasoline.     Lidoft  and  Petroff.  Set  II* 

Methods  far  determining  th.   melting  point  if  asphaltumi 

Miller  and    Sharpie*.      Set   II*. 

Determination     »f    pyridim      M  md     Germain, 

.See   III. 

[Paper.       Detection  nf  rosin  or  animal  tizing.     Kollmann. 
9a   V. 

Assay  of  Cobalt  silver  ores.     Smoot.     Bet  X 

Sampling  and  analysis  of  tin,  term  and  lead-coated  At 
Aupperle.     Set    \ 

1  -    ,  modification  of  Halphen's  reaction  for  cottonseed  ml. 
(iastaldi.    See  XII. 

Detection  and  determination  <>f  solid  hydrocarbons  in  ad- 
tun    until  fatty  acids.     Wmna-Rinati.     See  XII. 

Chemically    resistant   glass    lacquer.      Fox.      8ei    XIII. 

Analytical   processes    of  the  British   Pharnuicopvia,    1014 
tJmney     file*  XX. 

Polymn-isation  as  a  means  of  delecting  the  alien fc  group 
C:C:C.    Lcbedcff.    See  XX. 

Titration   of  silver   in    Argentina    rolloidaU    and    Argentum 
proteinicum.     Knrndorfer.     See.  XX. 

ijlc  gracitii  separation  applied  to  tht  analysis  "J  «■■ 
explosives.     Storm  and  Kyle.     Set   XXII 


XXIV.     MISCELLANEOUS  ABSTRACTS. 

(Ilyreri nosoU    of   gold.      P.     P.    von    Weimarn.      .1.     Ku*-. 

Phy8.-Chem.80e.,   1914.  45,  2076.     Bull.   Boc.  Chim., 

1914.  16,  515. 
If  a  solution  of  auric  chloride  in  anhydrous  glycerol  be 
heated  to  boiling,  the  bright  yellow  colour  fades  and  from 
the  moment  the  solution  becomes  colourless  (formation  of 
aurous  chloride),  conversion  of  the  gold  into  a  disperse 
phase  begins,  glyccrinosols  of  gold  having  a  steel  blue  colour 
by  transmitted  light  being  obtained.  By  using  very  dilute. 
nearly  colourless  solutions  of  auric  chloride  in  glycerol. 
and  suitably  regulating  the  rate  of  cooling,  glycerinosols  of 
colours  ranging  from  pink  to  blue  can  be  obtained. —A.  8. 

Colloidal  gold  solutions;   Immediate  coagulation  of— — by 
gold    sih-er  or  aluminium  foil.     P.    P.    von   Weimarn. 
J      Buss.    Phys.-Ohem.    Soc.,    1914.    45,    2075— 207fi. 
Bull.  Soe.  Chim.,  1914.  16,516. 
Ox  shaking  5  c.e.  of  a  crimson  gold  hydrosol  (prepared  by 
Gutbier's  method  ;   this  J.,  1914.  888)  with  pieces  of  gold. 
silver   or  aluminium  foil,   decolorisat ion   was  effected   in 
3  mins.  with  the  gold,  1  mm.  with  the  silver,  and  in  a  few 
seconds  with  the  aluminium.     When  the  crimson  hydrosol 
was  left   in  contact    with   gold  foil,  without   agitation,  it 
became  blue  after  16  days.      An  alcohosol  of  barium  sul- 
phate which  had  been  kept  unaltered  for  6}  years,  showed  no 
change    when    shaken    for   .".    mins.    with    gold    foil,    but 
coagulated  on  the  following  day.      (See  also  this  J..  1914. 
\.S. 


Cool  fames  with   ether.     A.    Lcighu.11.     J.    Phys.   ('hem.. 

1914.  7,  610—622. 
Whkn  ether  is  projected  on  to  a  heated  surface  in  a  dark 
mom.   a  cool   blue   flame   which   does   not   char   paper   is 
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observed,  as  was  tirst  described  by  Davy  and  Inter  by 
W.  H.  lVrkin  and  others.  Tliis  is  explained  as  being  due 
to  the  slow  combustion  of  a  mixture  of  ether  vapour 
heated  to.  or  above,  its  ignition  temperature,  with  a 
relatively  small  amount  of  air.  The  same  effect  is  obtained 
by  mixing  ether  with  carbon  tetrachloride,  or  with  carbon 
bisulphide  in  a  dish  'and  applying  a  match,  or  by  passing 
earl  ion  dioxide  through  ether,  or  through  carbon  bisulphide, 
in  a  narrow  cylinder  and  lighting  the  issuing  gases. — G.  H.  F. 

Oxidation    by    catalysts;     Comparative    study    of of 

organic    iiinl    inorganic    origin.     A.    J.     Ewart.     Proc. 
Roy.  Soc.,  1914,  B,  88,  284—320. 

Investioation  of  thi'  oxydase  action  of  salts  of  C'u.  I'Y. 
Or.  Pb.  Mn,  etc..  and  of  the  Na  or  K  salts  of  ferro-  or 
ferricyanie.  phosphoric  and  chromic  acids,  shows  a  close 
correspondence  between  them  and  organic  oxydases. 
The  oxydase  action  may  be  accelerated  by  "sensitisers  " 
such  as  sodium  or  potassium  phosphates  or  chlorides, 
which  may.  for  example,  enable  a  peroxydase  to  work  in  the 
absence  of  a  peroxide.  Both  organic  and  inorganic 
oxydases  vary  from  strong  to  weak,  and  there  is  no 
justification  for  any  real  distinction,  other  than  that  of 
degree,  between  oxydases,  peroxydases,  and  catalases, 
one  and  the  same  enzyme  or  metallic  salt  functioning  in 
various  ways  according  to  circumstances  such  as  the 
presence  or  absence  of  a  sensitiser,  attenuation,  etc. 
Strong  metallic  poisons  arrest  the  action  of  organic 
oxydases  (apple,  potato,  etc.)  or  destroy  them,  hence 
they  are  probably  proteins,  with  or  without  oxydase 
metals,  in  basic  or  acid  combination.  The  above-mentioned 
sensitisers  and  inhibitors  (barium  chloride,  acids)  may  in 
some  cases  with  increasing  concentration  reverse  their 
effects,  whilst  a  substance  which  is  a  sensitiser  with  one 
oxidant  may  act  as  a  reducing  agent  with  another  (copper 
sulphate  and  salt  on  indigo  carmine).  The  influence  of 
sodium  chloride,  etc.,  on  plant  metabolism  may  possibly  be 
due  to  its  behaviour  as  a  sensitiser  to  oxydase  action. 
Anaesthetics  retard  or  inhibit  eatalase.  but  not  oxydase 
action  1  >i  ied  organic  oxydases  may  retain  their  proper!  ies 
for  three  weeks  ;  a  glycerin  extract  for  five  or  more 
months.  The  oxydases  of  beetroot  and  potato  are 
among  the  strongest  plant  oxydases,  and  the  nearest 
analogues  are  afforded  by  ferric  salts  and  ferricyanides. 
t  arrot  and  parsnip  oxydase  and  malt  diastase  are 
oxydases  of  a  feebler  character. — O.  F.  M. 


Trade   Report. 

Export  prohibitions.     Times,  Dee.  8,  1914. 

The  London  Gazette,  of  December  5th,  states  that  the 
export  of  extracts  for  use  in  tanning  is  prohibited  to  all 
destinations. 

Wry  few.  if  any.  of  the  extracts  used  in  tanning  in  this 
country  arc  home  manufactures  or  products,  the  goods 
of  this  class,  which  in  the  past  hive  been  sent  abroad, 
having  been  exported  after  importation.  France. 
Corsica,  the  United  States  of  America.  Newfoundland, 
and  Turkey  are  the  countries  from  which  supplies  are 
chiefly  imported,  whether  for  home  use  cr  reexport. 

Tlie  Swedish  Government  has  prohibited  the  export  of 
woollen  yarn,  indianibber.  guttapercha,  balata,  refined 
gum.  tinned  or  leaded  ironplates,  tinplates.  copper, 
raw  worked  or  electrolytic,  copper  dross,  copper  plates, 
copper  wire,  and  of  cup-shaped  articles  for  the  manufacture 
of  cartridges  of  copper  or  brass. 

The  Danish  Government  has  prohibited  the  export 
of  malt  and  vegetable  stearines  for  the  manufacture 
of  margarine,  of  raw  material  for  the  manufacture  of 
powder  and  explosives,  hematite  iron  ore,  raw  hematite 
iron,  chrome  iron,  silicic,  iron  and  nickel  ore 

Cliemicals   and   Dyestuffs   Committee;     Report   of to 

New  YorkSecium  of  American  Chemical  Society.     Textile 
i  olorist,  1914,36,332—334. 

ALTERATIONS  of  the  tariff  law  are  necessary  to  introduce 
the  manufacture  of  explosives,  medicinals,  chemicals  and 


dyestuffs  into  the  United  States.  The  United  Stales 
produces  sufficient  quantities  of  raw  products  to  supply  a 
self-contained  industry,  and  such  an  industry  could  be 
brought  into  being  if  there  were  a  certainty  of  output  in 
the  nature  of  a  demand  from  home  users.  To  he 
independent  of  all  foreign  nations  at  all  times  as  regards  the 
supply  of  explosives,  or  to  protect  the  textile  industries 
using  cliemicals  and  dyestuffs  and  make  them  independent 
of  foreign  nations,  the  nation  must  bear  the  burden 
incident  to  such  expansion. 

The  recommendations  of  the  Committee  are  :  (a)  To 
prevent  the  unfair  underselling  alleged  to  be  practised  by 
foreigners  in  the  United  States,  an  effective  anti-dumping 
clause  should  be  adopted,  (b)  The  so-called  coal-tar 
"intermediates"  which  are  the  basis  of  the  coal-tar 
chemical  industry,  inclusive  of  explosives,  medicinals 
and  dyestuffs.  should  be  assessed  one-half  of  whatever 
the  finished  dyes  are  taxed  for  tariff  purposes  ;  all  coal- 
tar  dyes  without  exception  to  be  taxed  alike,  namely, 
30%  ad  valorem  and  7i  cents  per  pound  specific,  (c) 
Changes  in  the  patent  laws  such  as  compulsory  licensing  or 
compulsory  working  clauses  are  wholly  ineffective,  do 
more  harm  than  good  and  should  not  be  attempted. 

— G.  H.  F. 

Contraband  of  War.     Revised  li  -t.     London  Gazette  Suppl., 
Dec.  23,   1014. 

A  new  Royal  Proclamation  gives  a  revised  list  of  articles 
which  Great  Britain  will  treat  as  absolute  or  conditional 
contraband.  This  list  is  in  substitution  for  the  one  issued 
on  October  29th.  Sulphur  and  glycerin  are  now  taken  out 
of  the  category  of  conditional  contraband  ;  and  several 
important  additions  and  alterations  are  made  in  the 
schedule  for  absolute  contraband. 

The  earlier  schedule  included  the  following  articles 
under  separate  headings  : — Sulphuric  acid,  haematite  iron 
ore  and  haematite  pig  iron,  nickel  ore  and  nickel  ferro- 
chrome  and  chrome  ore.  unwrought  copper,  aluminium. 
ferro-silicon,  and  rubber.  In  place  of  these,  the  new 
schedule   includes  the  following  : — 

Ingredients  of  explosives — viz.,  nitric  acid,  sulphuric 
acid,  glycerin,  acetone,  calcium  acetate  and  all  other 
'metallic  acetates,  sulphur,  potassium  nitrate,  the  fractions 
of  the  distillation  products  of  coal  tar  between  benzol  and 
cresol  inclusive,  aniline,  methylaniline,  diinethylaniline. 
ammonium  perchlorate,  sodium  perchlrrate,  sodium 
chlorate,  barium  chlorate,  ammonium  nitrate,  cyanamide, 
potassium  chlorate,  calcium  nitrate,  mercury.  Resinous  pro 
ducts,  camphor  and  turpentine  (oil  and  spirit).  Ferro  alloys, 
including  ferro-tungsten,  ferro-molvbdenum,  ferro-man- 
ganese.  ferro-vanadium,  ferro-chrome.  Tungsten,  molyb- 
denum, vanadium,  nickel,  selenium,  cobalt,  haematite  pig- 
iron,  manganese.  Wolframite,  scheelite,  molybdenite, 
manganese  ore,  nickel  ore,  chrome  ore.  haematite  iron  ore, 
zinc  ore.  lead  ore,  bauxite.  Aluminium,  alumina  and 
salts  of  aluminium.  Antimony,  together  with  the  sulphides 
and  oxides  of  antimony.  Copper,  unwrought  and  part 
wrought,  and  copper  wire.  Rubber  (including  raw,  waste, 
and  reclaimed  rubber)  and  goods  made  wholly  of  rubber. 

It  is  further  announced  that  the  export  of  explosives 
of  all  kinds  and  valonia  is  prohibited  to  all  destinations. 


Books  Received. 

The  Production  of  Petroleum  in  1(113.  By  David  T. 
Day.  U.S.  Geological  Survey,  1914.  Government 
Printing  Office.  Washington. 

The  Production  of  Natural  Gas  in  1913.  By  B.  Hn.r . 
U.S.  Geological  Survey.  1914.  Government  Printing 
Office.  Washington. 

The  Source,  Manufacture  and  Use  of  Lime.  By 
E.  F.  Bubchard  and  W.  E.  Emt.ey.  U.S.  Geological 
Survey,  1914.    Government  Printing  Office,  Washington. 
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U.S.A.,  Mining  Engineer. 


O.M.  Bannister.  W.,  Dunloe.  Bramley  Hill,  South  Croydon, 
Manufacturing  Chemist. 

1910.  Barbary,  J.   Ewart,   "  Vellansaundry,"   Camborne, 

Cornwall,  Explosives  Chemist. 
1909.  Barber,   C.    Douglas,   Great   Nelmes,    Hornchurch, 

Essex,  Chemist. 
190S.  Barber,   Percy  S.,  The  Reform  Food   Stores,  84, 

Whitechapel,  Liverpool,  Chemist. 

1901.  Barber,  ('apt.  Rene  R.,  Georgetown.  Ont.,  Canada, 

Analytical  Chemist. 

1911.  Barclay,  Andrew,  Oficina  Anita,  Antofagasta,  Chile, 

Chemist. 

1912.  Barclay,    William    R.,    50,    Upper    Albert    Road, 

Meersbrook,   Sheffield,   Manager   of   Electroplate 
Factory  and  Lecturer  in  Electro-Metallurgy. 

1892.  Barden,  Alf.,  Far  Bank,  Shelley,  near  Huddersfield, 

Glue  and  Size  Maker. 

1907.  Bardorf,  C.  F.,  c/o  St.  Lawrence  Sugar  Refining 

Co.,  Maisonneuve,  P.Q.,  Canada,  Chief  Chemist. 

1902.  Barker,  Hugh  S.,  32,  Cumberland  Avenue,  Sefton 

Park,  Liverpool,  Laboratory  Furnisher. 

1913.  Barker,   J.    D.,   c/o   The   Sherwin  Williams   Co.   of 

Canada,   Ltd.,   Montreal,   Canada,   Paint   Manu- 
facturer. 
1912.  Barker,  Dr.  Jonathan,  18,  Sandon  Street,  Liverpool, 
Chemist. 

1905.  Barker,   Perry,   93,    Broad  Street,   Boston,   Mass., 

U.S.A.,  Chemist. 
1909.  Barker,  Richard  F.,  Adams,  N.Y.,  U.S.A.,  Chemist. 
1895.  Barlow,   Clinton   W..    101—112,   East   25th  Street, 

New  York  City,  U.S.A.,  Merchant. 
1901.  Barlow,   John   J.,    Broadway,    Accrington,    Calico 

Printer's  Chemist. 

1899.  Barlow.   Wm..   23.   Alton   Terrace,   Fairfield,   Man- 

chester, Analytical  Chemist. 

1908.  Barnes,   Alfred,     Box    556,     Pretoria,    Transvaal, 

Dealer  in  Minerals. 

1906.  Barnes,  A.  G.,  c/o  Hasland  Coking  Co.,  Grassmoor 

Collieries,  Chesterfield,  Colliery  Proprietor. 

1914.  Barnes,   Edward   A.,   c/o   The   Giant   Powder  Co., 

Giant,  Cal.,  U.S.A.,  Chemical  Engineer. 

1905.  Barnes,  F.   V.,  Gas  Works,  Todmorden,   Engineer 

and  Manager. 

1884.  Barnes,  H.  J.,  Phcenix  Chemical  Works,  Hackney 
Wick,  N.E.,  Manufacturing  Chemist. 

1SS4.  Barnes,  Jonathan,  301,  Great  Clowes  Street,  Man- 
chester, Analytical  Chemist. 

O.M.  Barnes,  Jos.,  Green  Yale,  Westhoughton,  near 
Bolton,  Lancashire,  Analytical  Chemist. 

1912.  Barnett,  E.  de  Barry,  9,  Collingham  Road,  South 
Kensington,  S.W.,  Chemist. 

1897.  Barnett,  Robt.  E.,  9,  Virginia  Road,  Leeds,  Head- 
master (Leeds  Technical  School). 

1904.  Baron,  Wm.  Briscoe,  c/o  Vulcan  Boiler  and  General 

Insurance  Co.,  Ltd.,  26,  Pall  Mall,  Manchester, 

Chemist. 
O.M.  Barr,  J.,  Dinting  Vale,  Dinting,  near  Manchester, 

Chemical  Manager. 
1890.  Barraclough.  Wm.  H..  Beechwood,  Mortomley,  near 

Sheffield,  Analytical  Chemist. 
1890.  Barrett,  Arthur  A.,  139,  Viale  San  Martino,  Messina, 

Sicily,  Manufacturer  of  Essential  Oils. 

1907.  Barrett,   John  H.,    Ill,   Adelaide   West,  Toronto, 

Canada,  Superintendent. 
1907.  Barrett,  Maurice,  9,  Roundhay  Mount,  Leeds. 
1912.  Barrow,  Jas.  V.,  c  o  Messrs.  W.  H.  Holmes  and  Sons, 

Portland     Road,     Newcastle-on-Tync,       Works 

Chemist. 

1900.  Barrow,  Jos.,   "  Woodhev."  Malford  Grove;  South 

Woodford,  N.E.,  Chemist. 

1906.  Barrs,  Chas.  E.,  3a,  Downshire   Hill,  Hampstrad, 

N.W.,  Analyst. 

1905.  Barry,  Eugene,  Ayer,  Mass.,  U.S.A.,  Leather  Manu- 

facturer. 

1893.  Barton.   G.    E.,   227,   Pine    Street,  Millville,  N.J., 

U.S.A..  Technical  Chemist. 

1903.  Bartrip,   Geo.   F.,   21,    Willow   Avenue,   Edgbaston, 

Birmingham,  Managing  Chemist. 
1905.  Baruch,    Edgar,    805-806,    Wright    and    Callender 
Building,   Los   Angeles,   CaL,   U.S.A.,   Chemical 
Engineer. 
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1010.  Barwiok,    I'".    W..  Chamber  •  ,(  Corns  1899 

lions.-,  Royal  Exohan  b,  M  mi  in  1903. 

1909.  Barrano,  i  larlo,  8,   Via  Qi   u    Milan.  Huh     P 

Agent.  O.M. 

189.r>.   Baskcrville,   Dr.  ('has.,  ('..II,.;,-  ,,f  the  Citj    ol  New 

Fork,    Now    York    City,    U.8.A.,    Professor    ol       1912. 
Chemistry. 

1010.  Bassett,   Frank   I...   73,  St.  Julian's   Farm   Road, 

West  Norwood,  S.K..    \nalj   t.  1906. 

1884.  Bassett.  II..  26,  Belitha  Villas,  Barn  bury,  N. 

HHis    Un    lit.     l'luiisMn      Henry,     University    College, 

Reading.  I'rof.  of  Chemistry,  1*M 

1800.  Bassett.  VVm.    II..  Main  Street,  Cheshire,  Conn., 

U.S.A.,  Chemist.  1900. 

1800.  Bat.-.  William,  Upton  Villa,  Haylc.  Cornwall.  Tech- 
nical Chemist    (National     F.xplosivcs    Co,    Ltd.).         1880. 

1903.  Batsman,  ft..  II..  Bridge,  Shooter's  Hill,  Woolwich, 

S  E.,  Chemist.  1907. 

IMS.  Bateman,  .lames  T.,  34,  Bridge  \\ Hammer- 
smith, W..   Engineer  and  Works  Man  1905. 

1912.  Bates,  !'■  M.,  Lewiston  Bleaohery   ind  Dye  Works, 

1,1-wiston.  Main,-.  U.S.A.,  Genera]  Manager.  1903. 

1885.  Batty,  R.  B.,  Wharncliffc,  Erdington,  near  Birming- 

ham,   Nickel    Works    Manager.  O.M. 

loio.   Battye,  Mora,,-  G.,  :is.  Roman  Place,  Street  I. an,-. 

Roundhay,  Leeds,  Chemist  and  Works  Manager.       1897. 
1903.   Baty,    E.   .1..   c  o   Thermoelectric   Ore    ReduotioD 

Corporation,  Cobden  Street,  High  Town.  Luton,       1907. 

Beds.  Chemist, 
1903.  Bauer,    Geo.    W..    660,    Sacramento    Street,    San        1903. 

Francisco,     Cal.,     U.S.A.,     Vice-President     and 

Chemist  (Hop  and   Malt  Co.).  O.M. 

1910.  Baxter,  F.  Stanley,  1 10,  Albert  Street,  Regent's  Park, 

London,  N.W.,  Chemist.  1899. 

1913.  Baxter.  Harold  It.,  c/o  AktirlmlaiM  .1.  and  G.  Cox, 

Ostrahamingatan      17.      Gothenburg,     Sweden,        1907. 
Manager  (( Hue  Works). 

1898.  Baxter,  John  G.,  Glenarm,  Lennox  Avenue,  Craves-       1902. 

end.  Kent.  Chemist. 
1912.  Bayley,  Francis  P.,  c/o  F.   S.   Bayley,  Clanahan,        1909. 
and  Co.,  79,  Mosley  Street,  Manchester,  Chemical 
Merchant. 

1911.  Bayliss,  Thos.  R.,  Belmont,  Northfield,  Birmingham,        1906. 

Mechanical  Engineer  and  Managing  Director. 
1908.  Bayly,     Percival      G.    W.,     Mines     Dept.     Laby.,        1901. 

Spring  Streot,  Melbourne.  Victoria,  Government 

Metallurgical  Chemist,  1890. 

1897.  Beadle,  Alec  A.,  Donington  Dene,  Newbury,   Berks, 

Electro-Chemist.  101.1. 

1886.  Beadle,  Clayton,  Oakbank,  Lansdown  Road,  Sidcup, 

Kent,  Consulting  Chemist,  1012. 

1911.  Beard,  Stanley  D.,  Lederle  Antitoxin  Laboratories, 

Pearl  River,  N.V.,  U.S.A..  Biological  Chemist.  1912. 

1907.  Beardsley.    Dr.    Ailing    P.,    165,    Minerva    Street, 

Derby,    Conn.,    U.S.A.,    Chemist    (New    Haven       1884. 
Gas  Co.). 
1009.  Bearpark,  Arthur  F.,  P.O.  Box  407.  Durban,  South       1893. 
Africa.   Works   Manager. 

1908.  Beasley,  Fred.  G.,  44,  Green  Street,  Smethwick,  near       1907. 

Birmingham,  Metallurgical  Chemist, 
1905.  Beasley,  Jno.  K.,  c/o  The  Borneo  Co.,  Kuching,       1908. 

Sarawak,  Metallurgical  Chemist. 
1897.  Beaver.  Chas.  J.,  Rangemoor,  Crescent  Road,  Hale,       1900. 

Cheshire,  Chemist. 
1905.   Beckers,  Dr.  Win.,  105,  Underbill  Avenue,  Brooklyn,        iggg. 

N.Y.,  U.S.A..  Manufacturing  Chemist. 

1909.  Becket,  Fredk.  M..  31,  Sugar  Street,  Niagara  Falls, 

N.Y.,  U.S.A.,  Chief  Metallurgist,  Electro  Metal-        ig97. 
lureical  Co. 

1912.  Beckett,  l>r.  K  G.  Sylva.  Caledonia  Road,  Saltcoats,        1911. 

Ayrshire,  Analytical  chemist. 

1899.  Bedford,   All   C.,'26,   Broadway.   New   York   City,        1906. 

U.S.A.,  Chemical  Merchant. 
1891.  Bedford,  Chas.  S.,  Rocella.  Weetwood,  Headingley,        lss3 

Leeds,  Manufacturing  Chemist. 
1911.  Bedforth,  G.  E.,  Aspley  Dyeware  Mills,  Huddersfield, 

Works  Chemist.  ,(),{ 

O.M.   Bedson,    Prof.     P.     Phillips.     Armstrong    College, 

Newcastle-on-Tvne.  Professor  of  Chemistry. 
1901.  Beevers,  Clifford  J.,  12,  Parish  Ghyll  Road,  Ilkley,       1*>A. 

Yorks,  Analyst. 


Defence   Dept.,   Melbourne,   \ 


Bohr,  I  '1     \,  no,  '  i 

;.    1  .   ..1.    1  root    81 

\  .  Importer  ,,(  Chemical  si rware. 

Beilby,    In     <  I    U.S.,    II.    I'm, 

Gat  1  Ihemical   Engim 
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Expert 
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and    Iron   Main, I. o ll 
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Bell,  U 
1  Ihemist 

Hill.  Mi>-  M.  M  ,  Tulane  University  Library,  New 

Orleans,   La.,    U.S.A.,    Libl 
Bell,    P.    Carter,   Milll.nrn.    N.J.,   ISA.    chemical 

Manufacturer. 
Bendix,    [)..  371,   Koinf,  '    Gate,    K. 

Managing  Chemist,   Briti  b    \  Ltd. 

Benfey,  Hr.  Hans,  66,  Birohfielda  R  md    B     holme 

Manchester,   Manufacturing;   Chemist, 

■  .uy    I)..   St.   John's   '  hestei 

Leet c  in  Mi  tallui 

Benham,    Keith.    The    W Ilands,    Rowley    I'aik 

Stafford,  Analytical  and  Consulting  1  hemist. 
Benjamin,   l>r.  M.,  Smithsonian  Institution,  Wash- 
ington, D.C.,  U.S.A.,  Consulting  Chemist. 
Bennett,  Alex.  H.,Via  Giuseppe  La  Farina,  Messina, 

Sicily,  Chemist. 
Bennett,  H.  Garner,  10,  Shaftesbury  Villas,  Beverley, 

Yorks,  Leather  Chemist. 
Bennie,  P.  McN.,  P.O.  Box  29,  Niagara  Falls,  N.Y., 

U.S.A.,  Consulting  Chemist. 
Benson,    George    F.,     Edwardsburg    Starch    Co., 

Cardinal,  Ontario,  Canada,  President  and  Manag- 
ing Director. 
Benson,   Richard   W.,   c/o  Geo.    Cradock  and  Co., 

Wakefield,  Yorks,  Analytical  Chemist. 
Bentley,    Wm.    H..    12,    Cromwell     Terrace,    Irlam, 

near  Manchester,  Technical  Chemist. 
Bentz,  Ernest,  30,  Man  ley  Road,  Whalley  Range, 

Manchester.  Technical  Chemist. 
Benzian,  l>r.  Rudolf,  Hohe  Bleichen  34,  Hamburg, 

Germany.  Asaayei   and   Merchant. 
Bergius,    Dr.    Friedricb,    Parkstrasse  1,  Hannover, 

Germany,  Privatdorent. 
Beringer,  C.    R.,    Magyar    Onmuvek,    Nagyteleny, 

Hungary,  Assayer. 
Beringer,  J.  J.,  Basset  Road,  Camborne,   Cornwall, 

Metallurgist. 
Berk,  Fred.  W.,  1,  Fenchurch  Avenue,  London,  h.C, 

Chemical  Manufacturer. 
Berk,  Paul  F.,  I,  Fenchurch  Avenue,  London,  E.C., 

Chemical  Manufacturer. 
Berlinerblau,     Dr.     Joseph,    8,     Szpitalna    Street, 

Warsaw,  Russian  Poland,  Industrial  Chemist. 
Bermingham,  Jno.,  jun.,  417,  Mills   Bud, In 

Francisco.  Cal..   U.S.A..  Superintendent. 
Bernard,  -las.,  jun.,  e  0  Tarn   and  Co.,  PJO.   Hon 

No.     12,    Madia-    Presidency,    India.    Chemical 

Works  Manager. 
Berry,   Albert   E.,   Abbotsleigb,  Wanstead,   Essex, 

Works  Manager. 
Berry.  Arthur  G.  V.,  c/o  Messrs.  B.  and  R.  Redwood, 

4,  Bishopseate,  London,  E.C..  Analyst. 
Berry.   Arthur  J.,    II.    Regent    Street,   Cambridge, 

Chemist. 
Berrv,   E.    E.,   Bordighera,    Italy,   and   (Journals) 

c/o  C.  H.  Grinling,  17,  Rectory  Place,  Woolwich, 

S.E.,  Technical  Chemist. 
Berry,  Prof.  K.  A..  The  Agricultural  College,  Blyths- 

wood  Square,  Glasgow,  Prof,  of  Agric.  chemistry. 
Berry,   W.   Q.,   329.   West  83rd  Street,   New  York 

Ci'tv,  U.S.A.,  Chemist. 
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1909.  Beskow,  K.  J.,  Sodra  Storgatan   19,  Helsingborg, 

Sweden,  Head  Engineer. 
1886.  Best,  Dr.  T.  T.,  Hardshaw  Brook  Chemical  Works, 

St.  Helens,  Lancashire,  Technical  Chemist. 

1901.  Betts,  Anson  G.,  Stackhouse,  X.C.  O.S.A.,  Chemist. 
O.M.   Bevan,  E.  J.,  4,  New  Court,  Lincoln's  Inn,  London, 

\XA\,  Public  Analyst  and  Consulting  Chemist. 

1900.  Bevan,  Jno.  W.,  Morriston  Spelter  Works,  Morris- 
ton,  R.S.O.,  Glamorgan,  Manager  of  Metallurgical 
Works. 

O.M.  Beveridge,  Jas.,  Springfield  House,  Chatham,  N.B., 
Canada,  Pulp  and  Paper  Manufacturer. 

1909.  Bewick.  R.  M.,  "  Lynton,"  Park  West,  Heswall, 
Cheshire.  Traveller. 

1909.  Beynon,  Donald  E.,  80,  Hogarth  Avenue,  Toronto, 

Canada.  Chemist. 
1898.  Bhattacharyya,  Haripada.  Gun  and  Shell  Factory. 

Ishapore,  Bengal,  India,  Chemist. 
1896.  Bibby,  John,  c  /o  J.  Bibby  and  Sons,  Fonnby  Street, 

Liverpool,  Chemist. 
O.M.  Bickerdike,   W.   E.,   Bryer's   Croft,   Wilpshire,   near 

Blackburn,  Manufacturing  Chemist. 
1907.  Bickerstaffe,   Robt.,  c/o  Thomas  and  Green,  Ltd., 

Soho     Mills,     Wooburn     Green,     S.O.,     Bucks., 

Chemist. 
1903.  Bierwith.  L.  W.,  c/o  Du  Pont  Powder  Co.,  Haskell, 

N.J.,  U.S.A.,  Civil  Engineer. 

1910.  Bigelow,  Chas.  A.,  c  o  Pluto  Powder  Co.,  Ishpeming, 

Mich.,  U.S.A.,  Superintendent. 
1912.   Bigelow,  Edward  P..  Mellin's  Food  Library,   221, 
Columbus  Avenue. Boston,  Mass. .U.S. A. .Chemist. 

1884.  Biggart,  J.   Wm.,   29,   Cathcart  Street,  Greenock, 

Scotland,  Analytical  Chemist. 
1891.  Biggart,  Wm.  L.,  Rossarden,  Kilmalcolm,  Scotland, 
Public  Analvst. 

1911.  Bisgins,  J.  E.,"c/o  Gulf  Refining  Co..  Po.-t  Arthur, 

"Texas,   U.S.A..   Chemist, 
1910.  Biggs,  J.  W.  H.,  318.  High  Street,  Plumstead,  S.E., 

Chemist. 
O.M.  Billing,  H.  S.,  42,  Kingsley  Road,  Mutley,  Plymouth, 

Analytical  and  Managing  Chemist. 
1896.  Billington,    Chas.,    Heimath,    Porthill,    Longport, 

Staffordshire,  Metallurgist. 
1907.   Bird,  Charles  S.,  jun.,  Messrs.  F.  W.  Bird  and  Son. 

Library    Dept.,    East    Walpole,    Mass.,    U.S.A., 

Paper  Maker. 
1896.  Bird,   Jno.    B.,   3,   Brookside,   Cambridge,   Manure 

Manufacturer. 
1895.  Bird,    Wm.    R.,    (communications)    125,    Goddard 

Avenue  ;   (Journals)  Laboratory,  G.W.R.  Works, 

Swindon,  Wilts.,  Analytical  Chemist. 

1902.  Bird,  W.  Robt.,  217,  Newport  Road,  Cardiff,  Oil 

Merchant. 

1885.  Birley,  R.  K.,  c/o  Chas.  Macintosh  and  Co.,  Ltd., 

Cambridge     Street,     Manchester,       India  rubber 
Manufacturer. 

1883.  Bishop,  A.  Conway,  Three  Mills  Lane,    Bromley- 

by-Bow,   E.,   Manufacturing  Chemist. 

1884.  Bishop,  Fred.,  c/o  Burmah  Oil  Co.,  P.O.  Box  67, 

Rangoon,   Burmah,   Technical  Chemist. 

1903.  Bishop,  Howard  B.,  1372,  Union   Street,  Brooklyn, 

N.Y.,  U.S.A..  Chemist. 

1903.  Bkhop,  J.  T.   F.,   Chemical  Club,  Victoria  Hotel, 

Manchester,  Secretary. 
1905.  Biiby,   Willard   G.,   46th   Street   and   2nd   Avenue, 

Brooklyn,  N.Y.,  U.S.A.,  Blacking  Manufacturer. 
1905.  Bjerregaard,    A.     P..     10724,     Kimberley    Avenue, 

Cleveland,  Ohio,  U.S.A.,  Varnish  Chemist. 
1912.   Bjornstrom-Steffanson,  G.,  P.O.   Box  51,  Windsor 

Mills.  Quebec.  Canada,  Consulting  Engineer. 

1909.  Blacher,  Prof.  Carl,  Polytechnicum,  Riga,  Rutaia, 

Chemical  Engineer. 

1904.  Black,    J.    Wyclif,    67,    Falcon    Road,    Edinburgh, 

Analytical  Chemist. 
1902.  Black,  W.  Geoffrey,  St.  John's  House,  Christchurch 
Road,  Norwich,  Chemist. 

1910.  Blackie,  Archibald,   223,  James  Street,  Winnipeg, 

Canada,  Chemist. 
1894.   Blackmore,  H.  8.,  P.O.  Box  14.5.  Mount  Vernon, 
X.Y..   U.S.A.,   Industrial  Chemist. 


1896.  Blagden,  Victor,  4,  Lloyd's  Avenue,  London,  E.C., 

Chemical  Merchant. 

1883.  Blagden,  W.  G.,  Down  Lodge,  East  Harting,  near 

Petersfield,  Hants,  Chemical  Merchant. 

1897.  Hair,  Andrew  A.,  406,  Locust  Street,  Philadelphia, 

Pa.,  U.S.A..  Analytical  Chemist. 

1884.  Blake,  Jas.,   Thames   Sugar   Refinery,   Silvertown, 

E.,  Manager. 
1910.  Blakeley,   A.   G.,   P.   and  R.   Coal  and   Iron  Co., 

Pottsville,   Pa.,   U.S.A.,  Chemist. 
1913.  Blane,  E.  R.,  c/o  I.  Levinstein  and  Co.,  Inc.,   115, 

5th  Street,  Chelsea,  Mass.,  U.S.A.,  Chemist. 
1893.  Blears,  John,  c/o  Langworthy  Bros,  and  Co.,  Ltd.. 

Greengate  Mills.  Salford  Dyer  and  Calico  Printer. 
1908.   Blichfeldt,  S.  H.,  Vine  Cottage,  Southall,  Middlesex. 

Bacteriologist  and  Fermentation  Chemist. 

1905.  Bliss,  H.  J.  W.,  United  University  Club,  Pall  Mall 

East,  London,  S.W.,  Chemist. 
1889.  Bloede,    Victor    G.,    Station    D.,    Baltimore,    Md., 

U.S.A.,  Manufacturing  Chemist. 
1908.  Blomeley,   Adam   Y.,   c/o   Arbuckle   Bros.     Sugar 

Refinery,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 
1891.  Bloomer,     Fred    J.,     Penpont,     Clydach,     R.S.O., 

Glamorgan,  Nickel  Works  Manager. 
1886.  Blount,    Bertram,   Laboratory,    76   and    78,    York 

Street,  Westminster,  S.W.,  Analytical  Chemist. 
1888.   Bloxam,  A.  G.,  29,  Southampton  Buildings,  Chancery 

Lane.  London,  W.C.,  Chemist  and  Patent  Agent. 
1903.  Blumenthal,    Lionel,    Ravensholme,    Merry    Bower 
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U.S.A.,  Chemist. 

1891.  Clapp,  Ralph  R.,  0/0  B.   P.  Clapp  Ammonia  Co., 

Providence,  R.I..  ISA..  Manager. 
1889.  Clapperton,  J.,  jun..  Analytical  Chemist. 
1913.  Clark,  A. -Stanley,  0  a  Messrs.  S.  Pearson  and  Son, 

The    Refinery,    Minatitlan,     Vera    Cruz,    Mexico. 

Technical  Chemist. 

1910.  Clark,  A.  W.,  c/o  Heath  and  Milligan  Manufacturing 

Co.,    1832,    South    Canal    Street,    Chicago,    111., 
U.S.A.,  Superintendent. 
1904.  Clark,  Arthur  W.,  c/o  Johnson  and  Johnson,  New 
Brunswick,  N.J.,  U.S.A.,  Chemist  and  Bacteri- 
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1908.  Clark.  Chas.  T.,  1303,  Sixth  Street.  Bay  City,  Mich.. 

U.S.A.,  Manufacturing  Chemist. 
1913.  Clark,  Francis  W..  35,  Wilmington  Square,  London, 

W.C.,  Chemist. 
1904.  Clark,    Prof.    Friend    E.,    Central    University    of 

Kentucky,   Danville,   Ky..   U.S.A.,   Professor  of 
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1910.  Clark,  Henry,  25,  Adelaide  Crescent,  Brighton,  Oil 

Refiner. 

1909.  Clark,   Hubert  A.,   83,  Amherst  Street,  Montreal, 

Canada,  Canner. 
1900.  Clark,    Jno.,    Broadway    Works,    Millwall    Dock, 
London,  E.,  Manufacturing  Chemist. 

1906.  Clark,  M.  H.,  c/o  Boston  Rubber  Shoe  Co..  Melrose, 

Mass.,  U.S.A.,  Chemist. 
1902.  Clark,  Robt.  M.,  13S,  Bath  Street.  Glasgow,  Chemist. 

1906.  Clark,  Wm.  B.,  11,  Fox  Street  Greenock,  Chemist. 

1907.  Clark.  Wm.  H.,  26,  Barry  Street,  Dunston-on-Tyne, 

Analytical  Chemist. 
1912.  Clark.  William  M..  Niles  Glass  Work?.  Niles,  Ohio, 

I'.s.A..  Chemist. 
1904.  Clarke.  Alfred  R„  613-617,  Eastern  Avenue,  Toronto, 

Canada.  Leather  Manufacturer. 

1908.  Clarke.  Arthur  F..  13.  Sloane  Street,  London,  s  \\   . 

Analytical  Chemist. 
1897.  Clarke,  "Wm.  B.,  c/o  Edison-Swan  U.E.L.  Co.,  Ltd., 

Ponders  End.  N.,  Electro  Chemist. 
1889.  Claus,  Wm.  H..  c/o  Claus  and  Co.,  Ltd.,  Clayton, 

Manchester.   Manufacturing  Chemist. 

1909.  Clayton,  Ellis,  Hazeldene,  Deerpark  Road,  Belfast. 

Ireland,    Lecturer    on    Bleaching,    Dyeing,  and 
Printing. 
1895.  Clayton.  Dr.  G.  C,  Croughton,  near  Chester. 

1909.  Clayton.  H..  "  The  Brae,"  Station  Road,  Ciayford, 

Kent.  Technical  Chemist. 
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1910.  Clayton,  Will,  Melville  House,  Accrington.  Works 
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Analytical  Chemist. 

1902.  Cocking,  Allan  T.,  c/o  Kynoch,  Ltd.,  Lion  Works, 

Witton,  Birmingham,  Ammunition  Manufacturer. 
1905.  Coca,  Chas   S.,  1024,  I  Street,  Hydi 

Mass.,   U.S.A..  Oil  Chemist. 

1903.  CoggeshalL    l>r.    G.    W.,     1807,     Belmont    Road. 

Washington,  D.C,   U.S.A.    Chemical   Engineer. 

1887.  Coghill,  P.  de  G.,  Borax  Works,  Old  Swan,  Liverpool, 
Technical  Chemist. 

1884.  Cogswell,  W.  B.,  Syracuse,  N.Y..  U.S.A.,  Chemical 
Engineer. 

O.M.  Cohen,  Dr.  J.  B.,  1,  North  Grange  Mount,  Heading- 
ley,  Leeds,  Professor  of  Organic  Chemistry. 

1897.  Cohn,  Alfred  I.,  122,  East  74th  Street,  New"  York 
City,  U.S.A.,  Chemist. 

1901.  Cohn/Sigmund,  13,  Dutch  Street,  New  York  City, 
U.S.A.,  Metallurgical  Chemist. 

1904.  Cohoe,   Prof.   W.   P.,   131,  Walmer  R..ad,  Toronto, 

Canada,  Professor  of  Chemistry. 

1891.  Colby,  Albert  L.,  447,  Lehigh  Street,  South  Bethle- 
hem, Pa.,  U.S.A.,  Metallurgical  Engineer. 
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Textile  Chemist. 
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South  Wales,  Chemist. 
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1910.  Collitt,  Bernard,  Chem.  Laboratory,  Messrs.  Ruston, 
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1911.  Comey,  Robert  H.,  Wenonah,  N.J.,  U.S.A.,  Bleacher. 

1906.  Compton,    Miss    N.    J.,    Library,    University    of 
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1901.  Connah,  Jas.,  Laboratory,  Custom  House,  London, 
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1905.  Conner,  Arthur  B.,  217,  West  Boulevard,  Detroit, 

Mich.,  U.S.A.,  Chief  Chemist  (Detroit  Chemical 
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Pa.,  U.S.A.,  Analytical  Chemist. 
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Liverpool,  Chemist. 
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Analytical  Chemist. 
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Manufacturer. 
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E.,  Soapmaker. 

1899.  Cook,  Walter  G.,  9,  Hendon  Lane,  Finchley,  N., 

Analvtical  Chemist. 
1891.  Cooke,  Arthur  W.,  "  Abbey  View,"  Walnut  Road, 
Torquay.    Analvtical   Chemist. 

1907.  Cooke,  J.  J.   Verdin,  9,  James  Street,  Liverpool, 

Salt  Manufacturer. 

1904.  Cooke,  W.  Tement,  The  University,  Adelaide,  South 
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1910.  Coombs,    Frank    A.,    Technical    College,    Sydney, 
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1913.  Cooper,  G.  Stanley,  92,  Harcourt  Road,  Sheffield, 
Chemist. 

1910.  Cooper,  Leonard  H.,  Royal  Crown  Soap  Co.,  Calgary, 
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1891.  Cooper,  Walter  J.,  The  Elms,  Lavernock,  South 
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Chemical  Engineer. 
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Chemical  Merchant. 
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N.J.,  U.S.A.,  Consulting  Chemist. 

1902.  Crane,  Jasper  E.,  c/o  The  Arlington  Co.,  Arlington, 
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Terrace,  Edinburgh,  Works  Chemist. 
1908.  Crawford,  Lawrence,  17.  Creswell  Terrace,  Dumfries, 

Scotland,   Analvtical   Chemist. 
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Dye  Merchant. 
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W.C.,  Analytical  Chemist. 
1894.  Crossley.  Prof!   Arthur  \\\.   F.R.S.,  Pharmaceutical 
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N.Y..  U.S.A.,  Foreman. 
1804.  Crow,    Henry    W.,    Hart's    Lane,    North    Street, 
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1883.  Cuming,  James,  jun.,  Chemical  Works,  Yarraville, 

Melbourne.    Australia,    Chemical   and    Fertiliser 
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1902.  Cutbush,    Chas.    G.,    55,    Byne    Road,    Sydenham, 

Kent.  Electrical  Engineer. 

1899.  Cutler,  Fred.  F.,  166,  Essex  Street,  Boston,  Mass.. 

U.S.A..  Publisher. 

1913.  Cutts,  H.  Cyril.  Brooklyn.  Private  Road.  Sherwood, 

Nottingham,    Embroidery    Manufacturer. 


Hanrj    B  .  b/o  BtUlweU  and  Guaddinf.  ISL 
i  ronl  ><<■■•  • .  v  w   Ifork  City,  ' 

l  I,,  n 


0  M     Dai  ie    .1.  c  .  so,  Monl 

Soap  Manufai  I  i  I). 

191  I.  Dager,    Bi  rmaa    J  .   178,  Jai  rii   Street,    I 

i  lanada,  I  tominion  I ■■■  id  In  mi 

is!l7    D  ■    ii  .  .    .     i    i     i       0    ,n,  .'.  Union 

1     idon     E.I 
1908    Dali    M   '    irdon  81    !•■     .  I  itzj  ibn  \     nn     B 
II-  m       Vnalytica    ' 

I'.ms     1 1. ill, ,n,  I  arcl  V.,  17.  '  h  Street,  London, 

E.i  'i  Petroleum), 

1884.  DanieU,     Louis     C.,     I  mdard    Brewery, 

Tamworth,  New  South  Wal      Bi 
1904.   I1  Dan.  J.,  7:;.  I  >,  ,i,  i:  iad,  Brooklini 

U.S.A.,  Dyeetuff  and  Chemical  Merchant 

1903.  Dannenliauin,   llr.   II.,  c/o  National  Ammonia  Co., 

Frankford,   Philadelphia,   Pa  .   I  rotary 

and  Treasurer. 

1885.  Darby.  Jno.    II  .    Howard  Chambers,   155,   Norfolk 

Street,  Sheffield,  Ironmaster. 
1911.  David,  Edward  J  .  249,  Wood  Avenue,  Tottenville, 
Staten  Is.,  NY  .  C.S.A..  Chemist  and  Aswivr. 

1900.  Davidson,  Alex.,   173,  Colinton  Road,  Edinburgh, 

Analytical  Chemist. 
1899.  Davidson,  Charles.  65,  Cadder  Street,  Pollokuhields, 
Glasgow,   Analytical  Chemist. 

1901.  Davidson,    G.     M.,    Chicago    and     N.W.     Railroad 

Shops,   P.O.   Station    E.,   Chicago.   111.,  I.S.A., 

Chemist. 
1883    Davidson,  J.  E.,  40,  Percy  Gardens,  Tynemouth, 

Chemical  Manufacturer. 
1891.  Davidson,    Richard,    133,   Victoria   Road,   Dundee, 

nil  Merchant's  clerk. 
O.M.    Davidson.  R.   Solden,  c/o  United  Alkali  Co..  Ltd., 

Ammonia  Soda   Works.   Fleetwood,   Manager. 

1904.  Davidson,  Robert,  c/o  Dalgetv  and  Co..  Ltd.,  15, 

Bent  Street,  Sydney,  N  S.W..  Australia. 

1911.  Davidson,  Thos.  A.,  57,  Strathyre  Avenue,  Norbury, 

S.W  ,  Chemist  anil   Varnish  Expert. 

1905.  Davidson.  Dr.  Wm.  B.,  City  Gas  Works,  Nechells, 

Birmingham,  Chemist. 
1908    I  lavies,  Barn  R  .  80 ,  Pi  i       Street,  -I  u 

Mass.,    U.S.A.     Chemist. 
1898.  Davies,   Herbert  E.,  The  Laboratory,   28    Chapel 

Street,  Liverpool,  Analytical  Chemist. 

1907.  Davies,    James,     12,     Sarefield     Road,     Brockley, 

London,   S.E.,   Scientific   Apparatus   Maker. 

1912.  Davies,  Jas.  Gordon,  c/o  Curtis's  and  Harvei.  Ltd  . 

Powder  .Mills,  Tonbridge,  Kent,  Chemist. 
1911.  Davies,  .las.  H.,  c/o  Lever  Bros.,  Ltd.,  Royal  Liver 
Building,  Liverpool,  Chemist. 

1896.  Davies,    Llewellyn    J.,    103,    Bute    Road,    Cardiff, 

Analytical  and  Consulting  Chemist. 

1886.  Davies.    M.     I...    Standard    Chemical,     Iron,    and 

Luml  'I  i.  i  leneral  Mai 

1897.  Davies,   Saml.    H  .   e/o    Rowntree   and    Co..    Ltd.. 

The  Cocoa  Works.  York.  Research  Chemist. 

1908.  Davies.  T.  H.,  c/o  John  Cox  and  Co. 's  Successors, 

Stillhouse  Lane,  Bedminster,  Bristol.  Tanner. 
O.M.   Davis.  A.  R.,  27,  Wellington  Road,  Heaton  Chapel, 
Stockport.  Analytical  Chemist. 

1901.  Davis.   Bernard   K.   o  o  Ore  Trading  Co.,  Casilla 

112d,  Santiago,  Chile,  Metallurgical  Bugim 

1902.  Davis.  Charles  B..  c/o  National  Brewers'  Academy, 

402,  West  23rd  Street,  New  York  City,  U.S.A., 

Technical  Chemist. 
L902    Davis,  Emerson,  Detroit  chemical  Works.  Detroit, 

Mich..  U.S.A..  chemist. 
1!»I2.   D  Messrs.  Curtis's  and  Harvey, 

Ltd.,  cliffe  at  Hoo.  Kent.  Research  Chemist, 
1908.  Davis,    G.    Keville,    265,    Strand,    London,    W.C., 

Chemical  Engineer. 
O.M,   Davis.    H.    W.,    i-  "I:      ;.    Kingston-en- 

Thames,  Analytical  Chemist 
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1907.  Davis.   Rdbt.   \V..  jun..  2505.  South  Garnet  Street,        1907. 

Philadelphia.  Pa.,  U.S.A.,  Chemist. 
1906.  Davis,  V.  P.,  221,  West  Exchange  Street,  Providence.       1898. 

R.I.,  U.S.A.,  Chemist. 
1897.  Davis,  Wru.  A.,  7,  Carlton  Bank,  Harpenden,   Herts,        1912. 

Chemist. 

1911.  Davis.  Wm.  ('..  The  Hollies,  St.  Paul's  Road.  Smeth- 

wick,  near  Birmingham.  Chemist.  1905. 

1900.  Daw,  Fred  W.,  Duffryn  House,  Ebbw  Vale,  Mon.. 

Metallurgical  Chemist.  1913. 

1903.   Dawes.  Arthur  W..  577.  Providence  Street.  Albany, 

N.Y.,  U.S.A.,  Chemist.  1912. 

O.M.   Dawson,  C.  A.,  32,  Elm  Hall  Drive,  Mossley  Hill, 

Liverpool,  Technical  Chemist.  1914. 

1886.  Dawson,  W.  Haywood,  British  Alizarin  Co.,  Ltd., 

Silvertown,    E..    and   (Journals)    15,   Wrottesley        1900. 

Road,   Woolwich.   S.E.,   Technical  Chemist. 

1901.  Day,  Dr.  David  T.,  U.S.  Geological  Survey,  Wash-        1908. 

ington,  D.C.,  U.S.A.,  Geologist. 
1913.   Day,  Frank  E.,  c/o  Condensed  Milk  Co.  of  Ireland,        1898. 
Lansdownc,  Limerick,  Ireland,  Chemist. 

1912.  Dav,  G.  A.  C,  Casilla  No.  417,  Lima,  Peru  [via  New       O.M. 

York).  Oil  Mill  Manager. 
O.M.   Deacon,  H.  Wade,  8,  Ullet  Road,  Liverpool;    and       1S89. 

(Jnls.)  c  o  C.  E.  Tyers,  186.  Derby  Road,  Farn- 

worth,  Widnes.  Alkali  Manufacturer.  1904. 

O.M.   Deakin,   H.  T.,  Dewhurst,   Egerton,   near   Bolton, 

Dyer.  1909. 

1913.  Deakin,  J.  Bartram.  c  o  Guest.  Keen,  and  Nettle- 

folds,  Ltd..  Bv-Product  Coke  Ovens,  Cwmbran. 

Mon..  Coke  Oven  Manager.  1903. 

1911.  Dean,  Arthur  L.,  Sheffield  Scientific  School,  New 
Haven,  Conn.,  U.S.A.,  Assistant  Prof,  of  In- 
dustrial  Chemistry.  1913. 

1903.  Dean,  Harry,  Oak  Villa,  Greenhead  Road,  Hudders- 

field,  Chemist.  O.M. 

1906.  Dean,    Harry,    Armstrong    College,    Newcastle-on- 

Tyne,  Demonstrator.  1913. 

1892.  Deaville,   B.,   Beech  Avenue,   Nottingham    Manu- 

facturing Chemist-  1902. 

1910.  Deby,    Bedford    H.,    27,    Meadow    Bank    Avenue, 

Sharrow,  Sheffield,  Metallurgist  and  Chemist.  1904. 

1899.  De  Castro,  J.  Paul.     See  Castro,  J.  Paul  de. 

1902.  De   Cew,   J.    A.,   903,    McGill    Building,    Montreal,       1898. 

Canada.  Chemical  Engineer. 

1893.  De  Clerck.  Maurice,  Heule-lez-Courtrai,  Belgium. 

1884.   Deering.  W.   H.,  I.S.O.,  Beauworth.  Moretonhamp-        1901. 
stead,  Devon,  late  Chemist  to  War  Department.  1893. 

1900.  Deerr,  Noel  F..  Analvtical  Chemist. 

1902.   Deghuee,   Dr.  Jos.  A.,  39,  West  38th  Street,  New        O.M. 
York  City,  U.S.A.,  Chemist. 

1911.  Dehn,  Dr.  Frank  B..  c  o  F.  Heron  Rogers,  Broad        1905. 

Sanetuarv       Chambers,       Westminster,       S.W., 
Chemist.'  1898. 

1901.  De  Jonge,  Cornelius,  36,  Doughty  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Pharmaceutical  Chemist.  1899. 

1893.  Delahaye,  Philibert,  94,  Rue  St.  Lazare,  Paris  (IX.), 

Gas  Engineer.  1914. 

1909.  De  Laire,   Edgar,  47,   Quai  de   Moulineaux.   Issy, 

Seine,  France,  Industriel.  1908. 

1901.  Delany,  Chas.,  c/o  Elliott   Bros.,    Ltd.,   O'ConneU 

Street,  Sydney,  N.S.W.,  Australia,  Chemist.  1894. 

1908.  Dellschaft,    Dr.    F.    H.,    Winnington,    Northwich, 

Cheshire,   Manufacturing  Chemist.  1908 

1910.  De  Meeus,   Etienne,   Beacon   Falls,   Conn.,   U.S.A.,        1906. 

C  hemist. 
1888.  Dempsey,    Geo.    C,    165,    Market   Street,    Lowell,       1898. 
Mass.,  U.S.A.,  Chemist. 

1909.  Demuth,   Rudolph,   68,   Salusbury  Road.   London, 

N.W.,   Manufacturer.  1911. 

1899.  Denham,  Wm.  S.,  The  United  College,  St.  Andrews, 

Scotland.  1903. 

1913.   Denington,  R.  C.  69,  Dover  Road.  South  Wanstead, 

Essex,   Research  Chemist.  1899. 

1891.  Denison,  Joseph  R.,  Messrs.  J.  R.  Denison  and  Co., 

Valley   Dyeworks,    Bradford,    Yorks,    Analytical        1888. 

Chemist. 
1911    Dennis,  Louis,  26,  Clapton  Mount,  Halifax   Yorks,       1902. 

Works   Chemist. 

1908.  Dennis.    Martin,    859,    Summer    Avenue,    Newark,        1909. 

N.J..  U.S.A..  Manufacturing  Chemist. 


Dennison,   Henry  S.,  c/o  Dennison   Manufacturing 

Co.,  Framingham,  Mass.,  U.S.A.,  Manufacturer. 
Dent,  Dr.  Frankland,  Government  Analyst's  Dept., 

Singapore,  S.S.,  Government  Analyst. 
Depierres,    Gaston,   The   Indestructible   Paint   Co., 

King's  House,  King  Street,  Cheapside,  London, 

E.C.,  Managing  Director. 
Derby,  Wallace  G.,  c/o  NichoLs  Copper  Co.,  Laurel 

Hill,  New  York  City,  U.S.A.,  Assayer. 
Desch,    Dr.    Cecil    H.,    Metallurgical    Dept.,    The 

University,  Glasgow,  Lecturer. 
Dettmann,     A.     H.,     Stuart    Street,     Longueville, 

Sydney,  N.S.W..  Leather  Manufacturer. 
Detwiler,   Jas.   G.,   Box  210.   Port   Arthur,   Texas, 

U.S.A.,  Chemist. 
Deverell.  Louis  C,  1,  Shortlands  Grove,  Shortlands, 

Kent,  Chief  Chemist. 
Dew,  Joseph  A.,  32,  Forest  Drive  West,  Leyton- 

stone.  N.E.,  Varnish  Manufacturer. 
Dewar,  Alex.  H.,  c /o  The  Linoleum  Manufacturing 

Co.,  Staines,  Middlesex,  Chemist. 
Dewar,  Sir  J.,  F.R.S.,  21,  Albemarle  Street,  London, 

W.,  Professor  of  Chemistry  and  Physics. 
Dewey,  Fred.  P.,  Lanier  Heights,  Washington,  D.C. 

U.S.A.,  Metallurgist. 
Dewhirst,  J.  A.,  Imperial  Chambers,  Halifax,  Y'orks, 

Analyst. 
Dewhirst.  Wm.  B.,  c  o  Sager,  1 128  Sixth  Avenue, 

New     Brighton,     Pa.,     U.S.A.,     Technical    and 

Engineering  Chemist. 
Diamond,  Wm..  c/o  John  Bowes  and  Partners,  Ltd., 

Marley  Hill   Colliery,  Swalwell,  R.S.O.,  Durham, 

Works  Manager. 
Diaz-Ossa,    Prof.    Belisario,   Casilla   962,   Santiago, 

Chile,  Prof,  of  Chemistry. 
Dibdin,   W.   J.,   2,   Edinburgh   Mansions,   Howick 

Place,  S.W.,  Analytical  Chemist. 
Dick,     James,     c/o     Canadian     Explosives,     Ltd., 

Beloeil  Station.  P.Q.,  Canada,  Superintendent. 
Dick,  John,  Wharf  Road,  Cubitt  Town,  London,  E., 

Manager  and  Chemist. 
Dick,  W.  D.,  c/o  Hugh  Baird  and  Sons,  29,  St, 

Vincent  Place,  Glasgow,  Analytical  Chemist. 
Dickenson,  F.  M.,  c/o  Broken  Hill  Proprietary  Co., 

3,     Great     Winchester    Street,     London,     E.C., 

Secretary. 
Dickenson-Gair,  C.  J.     See  unier  Gair. 
Dickerson,  £.  N.,  141,  Broadway,  New  York  City, 

U.S.A.,  Lawyer. 
Dickinson,    A.    J.,    178,    Lewisham    High    Road, 

Brockley,  S.E.,  Tar  Distiller. 
Dickinson,  Cyril,  Southwark  Town  Hall,  Walworth 

Road,  London,  S.E.,  Analytical  Chemist, 
Dickson,  Samuel,  26,  Tothill  Street,  Westminster 

S.W.,  Analytical  Chemist. 
Dieckmann,     Dr.     Otto,   1180,     Harrison   Avenue, 

Cincinnati,  Ohio,  U.S.A.,  Chemist. 
Diehl,   Dr.    L.   H..   703.   Salisbury   House,   London 

Wall.  London.  E.C..  Metallurgical  Chemist. 
Diekman,  Dr.  George  C,   115,   West  68th  Street, 

New  York  City,  U.S.A.,  Professor  of  Pharmacy. 
Diestel,  Wm.,  117,  Hudson  Street,  New  York  City 

U.S.A.,  Dyestuff  Importer. 
Dill,  Colby,  Perth  Amboy,  N.J.,  U.S.A.,  Chemist. 
Dillon,   Fred   N.,   16,   Prospect   Street,   Fitchburg, 

Mass.,  U.S.A.,  Engineer. 
Dillon.   Wm.,  The  Lomas  Gelatine  Works,  South- 
down,    Plymouth,     Oil,     Colour,     and     Varnish 

Manufacturer. 
Dissosway,  Thurston  N.,  23,  Vine  Street,  Brooklyn, 

N.Y.,  U.S.A..  Chemist. 
Divine,    Robt.    E.,   510,    Bewick   Avenue,   Detroit, 

Mich..  U.S.A..  Chemist. 
Dixon,  Fred.  VV..  P.O.  Box  43,  Jamestown,  N.Y. 

U.S.A.,  Dyer.  ' 
Dixon,   Prof."  Harold   B.,   F.R.S.,   Owens    College, 

Manchester.  Professor  of  Chemistrv. 
Dixon,  Wm.  A.,  97,  Pitt  Street,  Sydney,  N.S.W., 

Australia,  Public  Analyst  and  Assayer. 
Dixon,  W.  H..  c/o  Bryant  and  May,  Ltd.,  Fairfield 

Works.   Bow,  London,  E.,  Match  Manufacturer. 
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1899.  Dobb,   I'll..-.,  o/o  J.  'I'.  Dobb  mid  Bon,  West    Bar. 

sin  tin  I.I.  I'L.u  mac  i  mist 

o.M.    |i..i.i.ir.   .1.   .!.,    l'.u.s.    Government    Laboratory, 

Clemenl '..  [no  Pi  adon,  \\  I 

I    Vicarage  Gate,  Kensington,  W..  Direotor. 
O.M.    Dobbin,  Dr.  I..  Chemical  Laboratory,  University, 

Edinburgh,  Professor  o(  Chemistry. 
1006.   Dobbs,     Ernest     ■?.,     16   IT.     Devonshire    Square, 

Bishopsgate,  London,   E.( '.,    \o.iU  tioal  '  ' 

1911.  Dobson,  Fred.  W.,  Castle  Orove,  Nottingham,  Laoe 

Dyer  and   Dresser. 

1013.  Dobson,  James,  Holme  Rook,  Birch  Lane,  Long- 
sight.  Manchester,  Technical  Chemist. 

1890.  Dodd,  A.  J..  Meadholrnc,  Blaokheath  Park.  S.E., 
03  Uannfacturer. 

1907.  Dodd.  Arthur.  Lyndhurst,  Woolwich  I'll. 
Belvedere,   Kent.   Assistant  Works  Manager. 

1889.  Dodd,  W.  Ralph,  Burton  Grange,  (Jolt's  Oak,  near 

Cheshunt,  chemical  Works  Manager. 
1813.  Dodds,  Herbert   H.,  c  o  Kynoch,  Ltd.,  Umbogin- 

twini.  Natal.  Explosives  Chemist. 
1906.  Dodds,   Thos.,  c/o   Reckitt   and   Sons,    Ltd.,   and 

(Journals)  7,  The  Oval,   Garden   Village.    Hull. 

Works   Manager  and   Chemist. 

1900.  Dodge,  Dr.  Francis  D.,  291,  Henrv  Street,  Brooklyn. 

N.Y.,  U.S.A.,  Chemist. 
1906.   Dodsworth,   Walter  A..  Journal  of  Commerce,  32, 

Broadway,  New  York  City.   U.S.A.,   Editor. 
1897.  Doerflinger,    Win.    !•'..    Roscbank,    Staten    Island, 

N.Y.,  US. A.,  Research  Chemist. 
1897.  Dohme,  Dr.  Alf.  K.  L.,  Messrs.  Shaip  and   Dolime, 

Baltimore,  Md.,  U.S.A..  Manofaoturing  Chemist. 
1905.  Dolan.     H..     West  bourne.     Belvoir    Road,     Lower 

Walton,-  Warrington,  Chemist. 
1897.  Dolge,    Carl    B..  West  port.  Conn..    U.S.A..    Manu- 
facturer of  Instruments   and   Antiseptics. 
1914.  Donald,  James  R..  Sulphide,  ( Int.,  Canada,  Chemical 

Engineer. 
1903.  Donald,  Dr.  Jas.  T„  318,  Lagauchetiere  Street  West. 

Montreal.  Canada,  Consulting  Chemist. 

1912.  Donald,  R.  M..  c/o  Lever  Bros.  Co.,  174,  Broadway, 

Cambridge,  Mass.,   U.S.A.,  Soapworks  Manager. 
1900.  Donald,   ffm..  Kidgefield  Park,  Bergen    Co.,  N.J., 
U.S.A.,  Assayer  and  Chemist. 

1913.  Donaldson,  Richard,  ti.'!.  Waverlev  Gardens,  Cross- 

myloof.  Glasgow,    Assistant    Manager. 
1902.  Donaldson,     Thos.,     c/o     British     South     African 

Explosives  Co.,  Ltd.,  Modderfontein,  Transvaal, 

and  Journal  to  .'>.  Raise  street.  Saltcoats,  Scot 

land.  Chemist. 
1905.   Donnan.  Prof.  F.  G.,  F.R.S..  Chemical  Laboratories, 

University  College,  Cower  Street,  London.  W.V.. 

Professor  of  Physical  Chemistry. 
1886.  Doolittle,  Orrin  S..'  388,  Palisade  Avenue,  Yonkers, 

N.Y.,  U.S.A..  Chemist. 
1905.  Doolittle,   Roscoe  E.,   109,  Hillside  Avenue,   Glen 

Ridge,  N.J..  U.S.A..  Chemist. 

1890.  Dore,  Jas.,  Copper  Works.  High  Street,  Bromley- 

by-Bow,  E.,  Distiller's  Engineer. 
1911.  Doree,  Dr.  Charles.  58,  Gore  Road,  South  Hackney, 
London,  X.E.,  Head  of  Chemistry  Department, 
Borough  Polytechnic. 

1896.  Doremus,  Dr.  Chas.  A.,  55,  West  53rd  Street,  Xew 

Y'ork  City,  U.S.A.,  Professor  of  Chemistry. 
O.M.    Dott,    D.    6.,    Ravenslea,   Musselburgh,   Scotland, 

Analytical  Chemist. 
1911.  Dougall",   Jas.    S.    N.,   305,    Manufacturers   Street, 

Montreal,  Canada,  Varnish  Manufacturer. 

1897.  Douglas.  Geo.,  Farfield    Hall,  Addingham,  Yorks, 

Dyer. 
1894.  Douglas.  Loudon  M..  Douglas  Wharf.  Putney,  S.W  . 

Chemical  Manufacturer. 
1909.  Douglas,   Robt.    P.,    Prudential   Buildings,    Nelson 

Square,  Bolton,  Consulting  Chemist. 
1884.  Douglas,    William,   Grafton   House,    Berkhamsted, 

Herts.,  Chemical  Engineer. 
1900.  Doulton,     H.     Lewis,     Royal     Doulton    Potteries, 

Lambeth,  S.E.,  Potter.  ' 
1913.  Domain,  Roland.  76,  Tannsfeld    Road,  Sydenham. 

S.E.,   Analytical  Chemist. 


I Dow,    \i: .:.   \\  .   126,  Joi  tli  n  on    ■■■■    t,   Bi 

N  V.   I    s  A  .  i  In  i 
Dow,  Herbert   H.,  Midland,  Ml  I..,  U.S.A., 
factoring  ( hemi  I 

1908.  Dow,  Jol  a  w  .   M    Pat 

I  IhiO,  U.S.A.,   Man  ;| 

1903    D  Albert      Park, 

1913.  DoweU,  II.  i  lunton, 

Sinn 

1912.  Doxoy,  Carl  \\  .  •    o  v 

Whallej .  in  ii  Blackburn,  i 

1901.  l>..\r    il,    i  hn-tiiin,     |.  i  linn   .1    School,    I'lm 

Norwaj .   Profi  nor  of  I  ''ogy. 

1907,  Doyle,    B.    W  .   245,   Lindell    Avenue, 

Mi--  .U.S.A.,  Manufacturer. 

1902.  Drake,    Brj  inl    B  .    5830    I  olbj  .kland, 

CaL,  I'  s.A..  (  Lin. 
1911.   Drake,    Joseph     W.     D.,     Three     Mill-     Distillery, 

Bromlaj  l>\  Bow,  Lon  Ion    E  .  Distillery  Brewer. 
1912    Drake,  Louis  L,  138,  North  La  Salle  Street,  Chicago, 

111..  US.A..  Editor  and  Publisher. 

1886.  Dreaper,    \\ .     I  .    37  39,    Broad    Street    Avenue, 

I. Ion,  E.C.  :   and  [Journals]  27,  Willow  Road, 
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O.M.  Foster,  R.  Le  Neve,  Fulshaw  Cottage,  Wilmslow, 

Cheshire,  Manufacturing  Chemist. 
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O.M.  Fox,  T.,  jun.,  c/o  Fox  Bros,  and  Co.,  Ltd.,  Welling, 
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U.S.A.,  Chemist. 
1886.  Frankenburg,    Isidor,    Greengate    Rubber    Works. 

Salford,  Manchester,  Indiarubber    Manufacturer. 
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General  Manager. 
Gerkensmeyer.  Henry- H,  207,  Mississippi  Avenue, 

Joliet,  111.,  U.S.A.,  Chemist. 
Gerland,  Dr.  B.  W.,  105,  Plantation  Street,  Accring- 

ton,  Consulting  Chemist. 
Ghislain,  Raoul,  18,  Rue  du  Mont  de  Piete,  Mons, 

Belgium,  Chemical  Engineer. 
Gianoli,  Prof.  Giuseppe,  Piazza  Cordusio  2,  Milano, 
Italy,  Chemical  Engineer  and  Editor  ( LTndustria). 
Gibb,  W.  Doig,  .South  Metropolitan  Gas  Co.,  709, 

Old  Kent  Road,  London,  S.E.,  Chief  Engineer. 
Gibbings,  W.  Alan,  P.O.  Box  Sannomiya  174,  Kobe, 

Japan,  Works  Manager  and  Chemist. 
Gibbings,     Wm.,     Woodside,    Halebank,     Widnes, 

Works  Manager. 
Gibbins,  Roland  B.,  18,  Wheeley's  Lane,  Birming- 
ham, Chemical  Manufacturer. 
Gibbon,    Edw.,    Belvedere,    Park    Road,    Clydach, 

R.S.O.,  Glam.,  Works  Chemist. 
Gibbs,  A.  E.,  c/o  Pennsylvania  Salt  Manufacturing 
Co.,  Greenwich  Point"  Philadelphia,  Pa.,  U.S.A., 
Manufacturing  Chemist. 
Gibbs.  Victor  G.,  c/o  Wm.  Pearson,  Ltd.,  Clough 

Road.  Hull.  Works  Manager. 
Gibbs,  Wm.  P.,  The  Sulphite  Pulp  Mills,  Hjerpen, 

Sweden,  Analytical  Chemist. 
Gibson,   J.    M.,    c/o   Buckley   Brick   and   Tile   Co., 
Buckley,    via   Chester,    Brick   and   Tile    Manu- 
facturer. 
Gibson,  John,  360-366,  Collins  Street,  Melbourne, 

Vic.,  Australia,  Concrete  Manufacturer. 
Gibson,    R.    M.,    58,    Chester   Road..    Buckley,    via 

Chester,  (lay  Goods  Manufacturer. 
Gibson,  Stanton.  28,  Lordship  Park,  Stoke  Ncwing- 

ton,  N.,  Factory  Chemist. 

Gibson,   Wm.  F.,  72,   Woodstock  Avenue,  Golders 

Green,  N.W.,  Works  Chemist. 

.  Gifford,  Wm.  E.,  c/o  Baker  and  Co.  408,  New  Jersey 

Railroad  Avenue,  Newark,  N.J.,  U.S.A..  Chemist. 

Gilbard,  J.  Francis  H.,  245,  Dalston  Lane,  Hackney, 

N.E.,  Analytical  Chemist. 
Gilbertson,    Isaac    H,    33,    Broad   Street,    Rhodes, 

near  Middleton,  Lanes,   Calico  Printer. 
Gilby,  Joseph  W.,  58.   I'e  dies    Road,  West  Brom- 

wich,  Staffs,  Works  Chemist. 
Gilchrist,      Percy     Carlyle,      F.R.S.,       A.R.S.M 
M.Inst.C.E.   &   M.E.,   Reform  Club.   Pall   Mall, 
London,  S.W.,  Metallurgist. 
Gilchrist,  Peter  S.,  Charlotte,  N.C.,  U.S.A.,  Chemical 

Engineer. 
Gildersleeve,  W.  H.,  Johnson  City,  Tenn.,  U.S.A., 
Chemist. 


O.M.  Giles,  W.  B.,  The  Grange,  Lcyton.  Essex,  Chemical 
Manufacturer. 

1886.  Gill,  Dr.  Aug.  H,  Massachusetts  Institute  of  Tech- 
nology, Boston,  Mass.,  U.S.A.,  Professor  of 
Technical  Analysis. 

1913.  Gill,  Harold  W.,  South  African  School  of  Mines  and 
Technology,  Johannesburg,  South  Africa, 
Lecturer  on  Chemistry. 

1909.  Gill,  John  H,  16,  Premier  Road,  Gregory  Boule 

vard,  Nottingham,  Soapworks  Chemist. 
1901.  Gill,    Wm.    S.,   c/o   Farquhar   and   GUI,   North   of 

Scotland  Colour  Works,  Aberdeen,  Colour  and 

Varnish  Manufacturer. 
1901.  Gilles,     Wm.     S.,     The    Cottage,     Booking,     near 

Braintree,  Essex,  Technical  Chemist. 

1910.  Gillett,   Horace  W.,   c/o  The   Aluminium  Castings 

Co.,  Detroit,  Mich.,  U.S.A.,  Research  Chemist. 

1888.  Gillman,  Gustave,  Ferrocarril  de  Murcia  a  Granada, 

Aguilas,  Prov.  de  Murcia,  Spain,  Civil  Engineer. 
1891.  Gimingham,  Edw.  A.,  Croyland,  Clapton  Common, 

N.,  Technical  Electrician. 
1886.  Girdwood,  Dr.  G.  P.,  615,  University  Street,  Mon- 
treal, Canada,  Professor  of  Chemistry. 
1906.  Girtin,    Thomas,    H.    L.    Raphael's    Refinery,    48, 

Thomas    Street,    Buidett    Road,    London,    E., 

Bullion  Refiner. 
1903.  Gladding,  Thos.  S.,  181,  Front  Street,  New  York 

City,  U.S.A.,  Analytical  Chemist. 
1886.  Glaeser,   F.   A.,   Carpenters'   Road,   Stratford,   E.. 

Varnish  Manufacturer. 
1906.  Glasel,  Dr.  Chas.  J.,  Schonhauserstrasse  10,  Berlin- 

Frz.  Buchholz.  Germany,  Tanner. 

1889.  Glaser.   Chas.,   22,   South'  Gay   Street,   Baltimore, 

Md.,  U.S.A.,  Consulting  Chemist. 
1906.  Glass,  A.  Melville,  291,  Camden  Road,  London,  N.W., 

Patent  Agent. 
1901.  Glegg,   Robt.,   Agricultural   Laboratory,   Marischal 

College,    Aberdeen,    Analytical   Chemist. 

1894.  Glen,   Chas.,   Glengowan   Printworks,   Caldercruix, 

Scotland,  Calico  Printer. 
1884.  Glendinning,    H,   Winnington   House,   Northwich, 

Cheshire,  Technical  Chemist. 
1888.  Gloag,    Robt.    F.,    Lothian   Road,   Middlesbrough, 

Secretary. 
1912.  Gloat;,  Vivian  F..  Millbury  House,  Darlington  Road, 

Fcrryhill.  Co.  Durham,  Chemical  Works  Manager. 

1896.  Glover,    H.,    6445.    Emlen    Street,    Germantown, 

Philadelphia,     Pa.,     U.S.A.,     Chemical     Works 
Superintendent. 
O.M.  Glover,     William,    Albareda     27,     Seville,    Spain, 
Technical  Chemist. 

1911.  Gmach,    Ludwig   T„    Kew    Bridge   Label    Works, 

Waldeck  Road,  Chiswick,  W.,  Manufacturer. 

1911.  Goetsehius,   John   M.,   c/o   General   Chemical  Co., 

25.  Broad  Street,  New  York  City,  U.S.A.,  Sales 
Manager. 

1898.  Golding,  Jno.,  University  College,  Reading,  Agricul- 

tural Chemist. 

1906.  Goldschmidt,  Dr.  Karl,  Chemical  Works,  Essen- 
Ruhr,  Germany,  Manufacturing  Chemist. 

O.M.  Goldschmidt,  Dr."  S.  A„  11,  Broadway,  New  York 
City,  U.S.A.,  President  (Columbia  Chemical 
Works'). 

1897.  Goldechmiedt,  Dr.  Guido,  Wasagasse  9,  Wien  IX, 

Austria,  Professor  of  Chemistry,   University  of 
Vienna. 

1895.  Goldsmith,  Byron  B.,   19,  East  74th  Street,  New 

York    Ci'.y,    U.S.A.,    Vice-President    (American 
Lead  Pencil  Co.). 

1899.  Goldsmith,  Dr.  Jno.  N.,  67,  Chancery  Lane.  London, 

W.C.,  Chemist. 
1906.  Goodall,  Wm.  Leslie,  Finboro'  Road.  Stowmarket, 

Suffolk,  Works  Chemist. 
1909.  Goodban,  Leonard,  43,  Addison  Gardens,  Kensington, 

London,  W.,  Works  Chemist. 

1912.  Goodcrham,  .1.   Leys.   40.   Wellington  Street  East, 

Toronto,   Canada.   Chemist. 
1906.  Goodhue,   Leonard   H,   c/o   Boston  Rubber  Shoe 

Co.,  Maiden,  Mass.,  U.S.A.,  Chemist. 
1904.  Gooding,    E.    Claude,    Willow    House,    Washford, 

Somerset,  Chemist 
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1913.  G Iman,  Alexander,  o  o  Lovor  Urns.,  Ltd.,  Son 

li^ht  \\  h.ui.  I  pj  stn  •  ■'.  London,  E.C, 

Mm 
1898    G Inch,  Chas.  C,  60,  Broadway,  New    1  irk  City, 

I    S.A.,  Kni'ln  r  Man 
1884.  Qoodwin,  C    c.   k. iold,  si.    Margaret's   Koad, 

Altrinclmin.  Cheshire,  Soapmaker. 
1913.  « loodw  hi,  II    w  ..  ■    l>  Cluui  i . - 1  Son  ..  w 

I  ■  1 1 1  \ .  Wilts,  Anal}  i  ical  i  Ihemist. 
1884,  Goodwin,  Dr.   W.  1..  Library   Dept.,  Cordon  H 

Sohool  i'f  Mining,  Kingston,  Canada,  Profi 

Chemistry 
ii M.  Goppclsroeder,    Prof.    Dr.    P.,    Leimenstrasse    51, 

Basel,  Switzerland,  Professor  uf  Chemistry. 
1884.  Gordon,    J.    I!..    Queen    Ann.        Mansions,    West- 
minster,  S.W.,   Steel    Manufacturer. 

1909.  Gosse,   Abel.    122,    Boulevard    St.    Germain,    1' 

France,  Engineer  (Poulenc  Freres). 

1904.  Gottholf,    August    II.,    Hastings-on-Hudson,    N.Y., 

U.S.A.,  Chemist. 
1890.  Goulding,  Sir  Win.  J.,  Bart.,  North  Wall,  Dublin, 

Manure  Manufacturer. 
O.M.   Gowland,  Prof.  W.,  IKS..  13,  Russell  Road,  Ken- 
sington,   W..     Professor    of    Metallurgy    (Royal 

School   of   Mines). 
1886.  Goyder,  G.  A.,  110,  Gawler  Place,  Adelaide,  South 

Australia,  Chemist  and  Assayer. 
1890.  Grabfield,  Dr.  J.  P.,  c/o  Morris  and  Co.,  Chemical 

Laboratory,    Union   Stock    Yards,   Chicago,    III., 

U.S.A.,  Chemist. 
1906.  Graessor,    Norman    H.,    Argoed    Hall,    Llangollen, 

N.  Wales.  Manufacturing  Chemist 
O.M.  Graham.  .C.  C,  Oriel  House,    Scarborough,  Yorks, 

Technical  i  hemist. 

1905.  Graham,   C    W..   54,   Dingwall   Avenue.   Toronto, 

Canada,  Chemist. 

1913.  Graham.   ,lus.    I..    Chemical    Laboratory,    Bentley 

Colliers-,  near  Doncaster,  Yorks,  Chemist. 
1S83.  Graudage,  H.,  c.  o  S.  Smethnrst  and  Sen-.  Woolfold 
Dye  and  Bleach  Works,  Bury,  Lancashire,  Over. 

1914.  Grandel.    Paulin.    Etablissements    BZuhlmann,    13, 

Square  de  Jussieu,  Lille  (Nord),  France,  Managing 

Director. 
1897.  Granger,    Dr.    J.    Darnell,    57.    Holmwood    Street. 

Newtown,  Sydney,  N.S.W.,  Australia.  Analytical 

Chemist. 
1905.  Grant,  Alexander,  15,  Hermitage  Drive,  Edinburgh. 

Baker. 
1890.  Graves,  Geo.  11..  219,  West  81st  Street,  New  York 

City,  U.S.A..  Manufacturing  Chemist. 
1896.  Graves,  Walter  G.,  1950,  East  90th  Street,  Cleveland, 

Ohio,  U.S. A.,  Chemist. 
1914.  Gray,    George,    3.    Victoria    Drive.    Rock    Ferry, 

Cheshire.    Technical    Chemist. 
1884.  Gray,   G.    WTatson,   8,   Inner  Temple,   Dale  Street, 

Liverpool,  Consulting  Chemist  and  Assayer, 
1911.  Gray,  Dr.  G.  W.,  c/o  The  Texas  Co.,  Houston,  Texas. 

U.S.A.,  Chairman    Manufacturing  Committee. 

1910.  Gray,    H.    Le    Breton,  c/o    Eastman    Kodak    Co., 

Rochester,   N.Y.,   U.S.A.,   Superintendent,   Film 
Department. 

1904.  Gray,  Jas.,    P.O.    Box   5254,  Johannesburg,  Trans- 

vaal, Chemist. 
1901.  Gray,    J.    Campbell,    The    Cottage,    Strines,    near 

Stockport,  Printworks  Chemist. 
1886.  Gray,  Jno.,  3,  Victoria  Drive,   Rock  Ferry,  near 

Birkenhead,  Technical  Chemist. 
1896.  Gray,  Prof.  Thos.,  Royal  Technical  College,  Glasgow, 

Professor  of  Technical  Chemist  r v. 

1905.  Gray,  W.  B„  Messrs.  Lever  Bros.,  Durban,  Natal. 

South  Africa,  Analytical  Chemist. 
1903.  Gray,  Wm.  S.,  76,  William  Street,  New  York  City. 
U.S.A.,  Chemical  Merchant. 

1908.  Gray,  Wm.  T.,  Port  Credit,  Ontario,  Canada,  Starch 

Manufacturer. 

1909.  Grceff,  R.  H.,  Thames  House.  Queen  Street  Place, 

London.  E.C.,  and  (.Tnls  )  "  Arima."  Denbridge 
Road.  Bickley,  Kent.  Chemical  Merchant. 
1894:  Greeff.R.  W.,  Thames  House.  Queen  Street  Place, 
London.  E.C.,  and  (Jnls.)  Elm  Bank,  Bromley, 
Kent,  Chemical  Merchant. 
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1901  Raintmat   I 

I:,  nun, , ni    Works,  81     \ii.iii-.  ii.it,.  Chemist. 

1906,  Green,  En  •     ■  id,  Cheadle   Hulma, 

Cheshire,  ~  lnr. 

0J1    Green,    II.,    Hayle   Mill,    Maidstone,   Papa    U 

fa,  f. 

O.M.    Green,    I...    Lower   Tovil,  Papa     Manu- 

facturer. 

1910,  Grei  n,  Rotx  rl  \l  .  24,  Bti  ml  \ 

\  I       ill.   \t  ■«    /..aland.  <  Ihl  in 

1908.  Green,  in.   W.   Heber,  Chemioal  Laboratory,  The 

I  Diversity,    Mill,,. urn.-.    Victoria,    Lecturer    in 
Chemistry. 
O.M.   Greenaway,   A.  .1..  The  Orchard,  Cbcrtsey,  Surrey, 
Sub-Editor  ..f  Chemioal  Soo  ety"«  Journal. 

1909.  Greenhongh,  George  D.,  21,  Mincing  Lane,  London, 

:   Broker. 

I'M".  i,.  Thomas  I!..  rJeechwood,  Leigh,  I.anca- 

ahire,  An.iK  tical  i  Ihemist. 

O.M.  Greenway,  T.  J.,  o/o  Potter's  Sulphide  Ore  Treat- 
ment, Ltd.,  369,  Collins  Street,  Melbourne, 
Austraha.   Metallurgist. 

1902.  Greenwood,  Conrad  v.,  Noyna,  Dowhills  Road, 
Blundellsands,  Liverpool,  Cotton  Mill   Manager. 

1907.  Greenwood,      Herbert     W.,     o  o     The     Boundary 

Chemical  Co.,   Ltd.,  Cranmdr  Street,  Livei 

Metallurgii  al  '  Ihemist, 
O.M.   Greenw.i.i.l.      Holmes,     K.-.cnt      House,     Hartmann 

Street,    Accrington,   Technical    Chemist. 
1897.  Gref.    Anthony,    117,    Hudson  >•*    York 

(Sty,   C.S.A..   Patent    Lawyer. 
1909.  Gregory,  Cecil  !!..  The  Morgan  Crucible  Co..  Ltd., 

Batteraea,  London,  S.W..  Crucible  Manufacturer. 
1907.  Gregory,  Joshua  I  '..  128,  Wellington  Street,  Glasgow, 

Analytical  and   Consulting  Chemist. 
1912.  Gresham.    Harold    EL,    County    Laboratories,    36, 

Dansie  Street.  Liverpool,  Analytical  Chemist. 
1890.  Griffin,  Jno.  K..  Kemble  Street,  Kin-sway.  London, 

\\.C.   Chemical   Apparatus   Maker. 
1886.  Griffin.  Martin  L.,  c/o  Oxford  Paper  Co.,  Rumford, 

Maine.  U.S.A..  Manager  of  Chemical  and  Electro- 
Chemical   Department, 
1912.   Griffiths,    Clement     S.,     Central    Que.ii-.land    Meat 

Export  Co.    Ltd.,  Lake's  Creek,  Rockhampton, 

Queensland.  (  hemist. 
1909.  Griffiths,    E.,    Dept.    of   Agriculture,    126,   George 
i       North,      Sydney,      N.S.W..    Australia, 

Chemist. 

1902.  Griffiths,  Manfred  E.,  Caizley  House,  Temple  Road, 

Stowmarket,  Suffolk,  Explosives  Chemist. 
1912.  Grimke-Dravton,    Norman.    Royal   Mint    Refinery, 

19,  Royal  Mint  Street,  London.  K..  Metal! 
1902.  Grimwade,   Wilfrid   R.,  335—343,  Spencer  Street, 

West   Melbourne,  Vic,  Austraha,  Manufacturing 

Chemist. 
1900.  Grimwood,  Rob'..  G.,  43,  Leaside  Avenue,  Muswell 

Hill.    X..   Analytical  Chemist. 
O.M.  Grindlev,  J.,  Upper  North  Street,  Poplar,  London, 

E.,  tar  Distiller. 

1905.  Grip,  August  E.,  495,  Columbia  Street,  Brooklyn, 

N.Y..    U.S.A..   Chemical   Engineer. 
1888.  Gripper,  Harold,  Great  Central  Railway,  Gorton, 

Manchester.   Analytical  Chemist. 
1909.  Grist,   John   M.,    c/o   Curtis's   and    Harvey,    Ltd., 

Explosives  Works.  Clitfe-at-Hoo,  Kent,  Chemist. 
1912.  Greeting,   All.,   von,   3.   Lombard  Street,   London, 
Civil  and  Consulting  Engineer. 

1906.  Groenewoud,    Sidney    H.,    36,    Grosvenor    Road 

Highbury.  N..  Analytical  Chemist. 

O.M.  Grossmann,"  Dr.  J.,  157,  Plymouth  Grove,  Man- 
chester, Consulting  Chemist  and  Chemical 
Engineer. 

1896.  Grosvenor,  Dr.  W.  ML,  Chemists'  Building,  50,  East 
41st  Street,  New  York  City,  U.S.A.,  Consulting 
Chemical  Engineer. 

19119.  Grove  Daniel.  "'  Yambo."  Inverell.  N.S.W.. 
Australia,  Diamond  Buyer  and  Mine  Owner. 
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O.M.  GroTes,  C.  E.,  F.R.S.,  352,  Kennington  Road, 
London,  S.E.,  Chemist  (Thames  Conservancy). 

1907.  Groves.  J.  Smart,  c/o  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Georgetown,  S.C.,  U.S.A.,  Chemist. 

1899.  Gudemann,  Dr.  E.,  903,  Postal  Telegraph  Building. 
Chicago,  111..  U.S.A.,  Chemist. 

1906.  Guess,  Prof.  Geo.  A..  .Mining  Building,  The  Uni- 
versity, Toronto,  Canada,  Professor  of  Metal- 
lurgy. 

1911.  Guild,  Edward  J.,  5,  Grove    Terrace,  Lee   ,  Staffs, 

Analytical  Chemist. 

1899.  Guild,   Frank   N.,   University   of   Arizona,   Tucson, 

Arizona,  U.S.A.,  Professor  of  Chemistry. 

1909.  Gullick,     Wm.    A.,    Government    Printing     Office, 

Sydney,  N.S.W.,  Government  Printer. 
1906.  Gulline,  Percy,  c  o  Columbia  Textile  Co.,  Lowell, 

Mass.,   U.S.A.,    Agent. 
1913.  Gundlach,    H.    K..   814,    BoUins   Street.   Baltimore, 

Mc!.,  U.S.A.,  Chemist. 

1904.  Gundlach,   Walter,   249,   West    104th   Street,   New 

York    City,    U.S.A.,    Superintendent    of    Colour 
Works. 

1905.  Gundlich,  Dr.  Charles,  c/o  Thorium  Chemical  Co., 

Maywood,  N.J.,  U.S.A.,  Technical  Chemist. 
1903.  Gunn,"  Gilbert,   181,   Bury  New  Road,   Heywood, 
Lanes,  Paper  Mill  Chemist. 

1900.  Gunther,  Chas.  E.,  Liebig's  Extract   of   Meat   Co., 

Ltd.,  Thames  House,  Queen  Street  Place,  London, 
E.C.,   Merchant. 

1910.  Gunther,  C.  M.,  Condong  Mill.  Tweed  River.  N.S.W., 

Sugar  Chemist. 
1903.  Guthrie,  Alan,  Dept.  of  Industries,  Post  Box  454, 
Madras,  India,  Leather  Chemist. 

1901.  Guthrie,  John  M.,  199,  Ferry  Road,  Leith,  Scotland, 

Analytical  Chemist. 
1909.  Guttmann,  Camillo  J.,  60,  Mark  Lane,  London,  E.C., 

Chemical  Engineer. 
1903.  Guttmann.  Dr.  Leo  F.,  School  of  Mining.  Queen's 

University.  Kingston,  Out.,  Canada,  Professor  of 

Phvsical  Chemistry  and  Chemical  Engineering. 

1912.  Guy,  Wm.  W.,  6,  Cecil  Road,  Upton  Manor,  E., 

Analytical  Chemist. 

1913.  Gyton,  Walter  J..  British  Standard  Cement  Works. 

Rainham.  Kent.  Chemist. 
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1913.  Haber,  Prof.  Dr.  Fritz.  Kaiser  Wilhelm  Institut, 
Faraday  Weg  4,  Post  l.iehterfelde  3,  Berlin- 
Dahlem,  Germany,  Prof,  of  Physical  and  Electro- 
chemistry. 

1904.  Hacking,  D.  H.,  Enfield  Soap  Works,  Clayton  le- 
Moors,  near  Accrington,  Soap  Manufacturer. 

1900.  Haddock,  Arthur  G.     See  Haydock. 

1887.  Hadfield,  Sir  Robert  A.,  Hecla  Works,  Sheffield; 
28,  Hertford  Street,  Mayfair,  London,  W.,  and 
(Journals)  c/o  J.  E.  Mortimer,  220,  Newhall 
Road,   Atterclifie.   Sheffield,   Steel  Founder. 

1904.  Hadley,  Geo.,  Waterfall  Lane,  Blackheath,  Staffs 
Spelter  Works  Manager. 

1906.  Hagen,  Dr.  Carl,  c/o  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  20,  Bishopsgate,  London,  E.C., 
Representative. 

1 887.  Haig,  Robert,  Dollarfield,  Dollar,  Sect  land,  Chemical 
Engineer. 

1904.  Haigh,  B.  WUson,  By-Product  Coke  Oven  Dept., 
Barnsley  Main  Colliery,  Barnsley,  Yorks, 
Chemieal  Engineer. 

1896.  Haigh.  De  Lagnel,  39,  Hill  Crest,  Summit,  N.J.. 
U.S.A.,  Chemist. 

1888  Hailes,  A.  J.  de,  15,  Red  Lion  Square,  London. 
W.C.,  Analytical  Chemist. 

1910.  Hailstone,  Harold  J.,  44,  Cordley  Street,  West 
Bromwich.   Works  Chemist. 

1889.  Haines,  Reuben,  Haines  Street,  near  Chew  Street, 
Germantown,  Philadelphia,  Pa.,  U.S.A.,  Ana- 
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O.M.   McDonald,  T.  McG.,  Walilabo  Estate,  St.  Vincent, 

West  Indus.  Sugar  Chemist. 
190G.  Macdougald,  Geo.  D.,  City  Laboratory,  13,  Shore 

Terrace,  Dundee,  City  Analyst. 

1895.  McDougall,  Isaac,  jun.,  68,  Port  Street,  Manchester, 

Chemical   Manufacturer. 
1890.  McDougall,  J.  T.  Dunolly,  Morden  Road,  Black- 

heath,  S.E.,  Manufacturing  Chemist. 
1906.  McDowall,  Win.,  42,  Herriet  Street,  Pollokshields, 

Glasgow,  Analytical  Chemist. 
18S9.  MacEwan,  Peter,  64,  Southwood  Lane,  Highgato, 

N.,  Editor  of  "  Chemist  and  Druggist." 

1901.  McEwen,  Duncan  C  o  o  Chosen  Gold  Mines,  Ltd., 

Kok-Kang-Kol  Mine,  Chung-An,  Korea,  Metal- 
lurgical Cnemist. 

1905.  McEwen,  Stewart  R.,  c/o  Chemical  Laboratories, 

Ltd.,  148,  Van  Home  Street,  Toronto,  Canada, 
Chemist. 

1902.  McFarland,    Alan    R.,    c/o    Solvav    Process    Co., 

Syracuse.   X.Y..  U.S.A.,  Alkali  Works  Manager. 
1910.  McFarlane,  John,  6,  Gordon  Terrace,  Shettleston, 

Glasgow,  Metallurgist. 
O.M.   Macfarlane,   R.    F.,   Tharsis   Copper   Works,    East 

Moors,  Cardiff,   Works  Manager. 
1901.  McFarlane,    Walter,   The    Lodge,    Brinscall,    near 

Chorley,  Printworks  Manager. 
1893.  McGhie,  T.   Burns,  c/o  Bwana  M'Kubwa  Copper 

Mining  Co.,  Bwana  M'Kubwa,  Northern  Rhodesia, 

Metallurgist. 
1904.  McGill,  Dr.  A.,  317,  Queen  Street,  Ottawa,  Canada, 

Analytical  Chemist. 
1899.  Mac'-iltivray,  Wm.  A.,  c  /o  Swansea  Safety  Fuse  Co., 

Pipe  House  Wharf,  Swansea,  Analytical  Chemist. 
1887.   McGlashan.    John,    P.O.    Balapur    Tolodi.    Tehnil 

Brahmapuri,     Dist.     Chanda,    India,    Technical 

Chemist 

1906.  McGregor.   Russell,    15,   Frodingham   Road,   Scun- 

thorpe, Lincolnshire,  Analytical  Chemist. 

1896.  Mcllhiney,  Dr.  Parker  C,  7,  East  42nd  Street,  New 

York  (Sty,  U.S.A..  Chemist. 

O.M.  McHwaine.  Alt  W.,  Stoneferry,  Hull,  Oil  Manu- 
facturer. 

O.M.  Maclndoe,  G.  D.,  Ness  Street.  Invercargill,  New 
Zealand.  Public  Analyst  and  Consulting  Chemist. 

1903.  Macintire.   Benj.   Gould.   2226.    West    17th  Street, 

Wilmington,  Del.,  U.S.A.,  Chemist. 

1913.  Macintosh.  George.  352.  Elm  Avenue.  Westmount. 

Montreal,  Canada.  Glycerin  Works  Manager. 
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Stock    Yards,    Oklahoma    City.    Okla.,    U.S.A.. 
Technical  ( Ihemist. 
1014.  .Maclvor,   R.   W.   Emerson,   a  o   Metals   Recovery, 
Ltd.,   47,    Victoria    Street.    Westminster,    S.W.. 
i  lonsulting  I  Ihemist. 

1010.  Mackay,    Angus,    Laboratory,    Wellpark    Brewery, 

Glasgow,  Brewer's  Chemist. 

1011.  Mackay,     F.,     3,     Albany      Terrace,      Shettleston, 

Glasgow,  Analytical  Chemist. 
1914.  McKay,    Gordon    P.,    13,    Prince    Arthur   Avenue. 
Toronto.  Canada.  Chemist. 

1012.  McKechnie,  Alex.,  (had  Hill  Cottage,  Edgbaston, 

Birmingham,  Copper  Smelter. 
O.M.   McKechnie,   D.   M.,  The  Grange,   Halewood,  near 
Liverpool,  Copper  Extractor. 

1901.  McKechnie.  R.  D.,  Mount  Gerald,  Larbert,  Stirling- 

shire, Chemical   Engineer. 

1887.  McKellar,  W.  G.,  c/o  United  Alkali  Co.,  Ltd., 
St.  Rollox  Works,  Glasgow,  Technical  Chemist. 

1895.  McKenna,  Dr.  Chas.  F.,  50,  Church  Street,  New 
York  City,  U.S.A.,  Chemist. 

1899.  McKenzie,  Alex.  H.,  17,  North  Street.  North  Adams, 
Mass.,  U.S.A.,  Colour  Mixer. 

1009.  Mackenzie,  Kenneth  G.,  c  /o  The  Texas  Co.,  Bayonne, 
X.J.,  U.S.A.,  Chemist. 

1893.  McKerrow.  C.  A.,  8,  Berners  Street  Mansions, 
London.  W.  ;  and  (Journals)  c  o  Mitchells,  Ash- 
worth,  and  Co.,  23  24,  Old  Bailey.  London,  E.C. 
Consulting  Chemist. 

1893.  McKesson,  John,  91,  Fulton  Street,  New  York  City, 
U.S.A.,  Manufacturing  Chemist. 

1011.  McKey,  Arthur  W.,  216,  Milk  Street,  Boston,  Mass., 

U.S.A.,  Sales  Agent. 

1891.  Mackey,    W.    McD,    Victoria    Chambers,    Leeds, 

Analytical  Chemist. 

1012.  McKillop,  G.  F.,  Oilworks,  Broxburn,  West  Lothian, 

Scotland,  Works  Chemist. 
1890.  McKillop,  Jno.,  32,  Aynho  Road.   Hammersmith, 
\V..  and  (Jnls.)  e   o  W.  Miiller,  09a,  Great.  Queen 
Street,  Kingswav.  W.C.,  Metallurgist. 

1902.  McKim,  Wm.,  37,  Fairview  Street,  Yonkers,  N.Y.. 

U.S.A.,  Colour  Maker. 
1908.  McLaren,  Alex.,  22,  Moss  Lane,  Walton,  Liverpool,  1 
Analytical  Chemist. 

1908.  McLaren,  Alex.  W.,  3,  Hayfield  Terrace,  Langside, 

Glasgow,  Analytical  Chemist. 
1914.   McLaren,    John,    c/o    Chiswiek    Polish    Co.,    Ltd., 

Burlington  Lane.  Chiswiek,  W.  Works  Chemist. 
1898.  McLaurin,      Robt.,      Homesteads,     Cambusbarron. 

Stirling,  Chemist. 

1909.  MacLaurin,  Dr.  Robert  D.,  University  of  Saskatche- 

wan,  Saskatoon,  Saskatchewan,  Canada,  Chemist. 
1905.  McLellan,  Basil  G.,    c/o  Rowntree  and    Co.,  Ltd., 
The  Cocoa   Works,   York,   Technical  Chemist. 

1910.  MacLellan,  George  A.,  1, Montague  Terrace,  Glasgow, 

W.,  Rubber  Manufacturer. 
1910.  MaeLennan,   Alex.,   Tannery,   Ross,   Herefordshire, 

Rubber  Chemist. 
1908.  Macleod,   Alex.,   Mount    Pleasant,    Old   Kilpatrick, 

Dumbartonshire,  Analytical  Chemist. 

1892.  McLeod,  Jas.,  Gas  Works,  Greenock,  Manager. 
1012.   McMaster,   Prof.   Lc   Roy,   Washington   University. 

St.  Louis,  Mo.,  U.S.A..  Assoc.  I'rof.  of  Chemistry. 
1904.  McMullen,  Alan,  Saint  James'  Gate,  Dublin,  Ireland. 

Brewer. 
1889.  MeMurtrie,  J.M.,  212,  West  Regenl  Street,  Glasgow, 

Brass  Founder. 
1895.  McMurtry,  G.  C,  Templemore,  Richmond,  Nelson, 

New  Zealand,  Manager. 
O.M.  Macnab,  W.,  10,  Cromwell  Crescent,  London,  S.W., 

Analytical  Chemist. 

1907.  McNaughton,  Wm.  G.,  Port  Edwards,  Wis.,  U.S.A., 

Chemist. 

1908.  McQueen,  James,   jun.,   Phoenix   Chemical   Works, 

Pollokshaws,  Glasgow,  Chemical  Manufacturer. 
1912.  McRae,  J.  A.,   184,   University  Avenue,  Kingston, 
Ont.,  Canada,  Research  Chemist. 

1909.  McWhirter,  James,  c/o  Wm.   Beardmore  and  Co., 

Laboratory,    Parkhead    Forge,    Glasgow,    Metal- 
lurgical Chemist. 


1910.  Madge,    Norman,   c/o   Continental    Rubber   Co.    of 

New    York,   11,   Vandewater   Street,  New    York 

City,  U.S.A.,  Chemist. 
1895.   Magnus,    Isidor,    52,    Leadenhall    Street,    London, 

E.C  Chemical  Merchant. 
1901.  Magruder,  Egbert  W.,  Department  of  Agriculture, 

Richmond,  Va.,  U.S.A.,  Chemist. 
1912.  Main,  Hugh,  Almondale,  Buckingham  Road,  South 

Woodford,  N.E.,  Analytical  Chemist. 
1998.  Main,  Wm.,  Piermont,  N.Y.,  U.S.A.,  Chemist. 
1904.  Mair,  William,  37,  Morningside  Drive,  Edinburgh, 

Chemist. 

1005.  Major,  Ernest,  "  Seafield,"  Day  Street,  Drummoyne, 

Sydney.  N.S.W..  Manufacturing  Chemist. 
O.M.  Major,  J.  Lewis,  Welton  Garth,  Brougii,  East  Yorks, 

Tar  Distiller  and  Chemical  Manufacturer. 
1910.  Male,  C.  E.,  Brookland  House,  Cottenham,  Cambs, 

Chemist. 
1880.  Mallinekrodt.  Edw.,  Library,  MaUinckrodt  Chemical 

Works,   St.    Louis,   Mo.,"  U.S.A.,    Manufacturing 

Chemist. 
1912.  Manley,  Chas.  E.,  8,  Wilmington  Gardens,  Barking, 

Essex,  Paint  and  Colour  Works  Manager. 

1893.  Mann,    Harold    H.,    Agricultural    College,    Poona, 

Bombay,  India,  Research  Chemist. 
1899.  Mann,  Jas.  S.,   19,  Stopford   Road,   Upton  Manor, 
Essex,  Analyst. 

1891.  Mann,  John  C,  33,  Nicholls  Street,  West  Bromwich. 

Staffs,  Chemist. 

1903.  Mannhardt,  Hans,  1104,  Oakdale  Avenue,  Chicago. 

111.,  U.S.A.,  Chemical  Engineer. 
O.M.  Manmngton,   H.   T.,   Marshlea,   Beaconsfield   Road, 

Farnworth,  Widnes. 
1909.  Manns,  Dr.  J.,  c/o  C.  W.  Schmidt.  Varnish  Works, 

Stratford,  E.,  Chemist. 

1892.  Mansbridge,    Wm.,   4,   Norwich    Road,    Wavertree, 

Liverpool,  Chemist. 

1904.  Marckworth,  O.  S.,  Ohio  Testing  Laboratory,  426, 

Chamber  of  Commerce,  Columbus,  Ohio,  U.S.A., 
Director. 
1883.  Market,  Dr.  K.  E.,  20,  Queen's  Gate  Terrace,  South 
Kensington,  S.W.,  Technical  Chemist. 

1905.  Marland,    Percy,    c/o    Brotherton    and    Co.,    Ltd.. 

Provan      Chemical      Works,      Millerston :       and 
(Journal)      155,      Hyndland      Road,       Glasgow, 
Technical  Chemist. 
1905.  Marlatt,  Wilbur  T.,  Oakville,  Ont.,  Canada,  Leather 
Manufacturer. 

1912.  Marly.  Dr.  Simon  M..  34.  Arbour  Street.  Southport. 

Analytical  Chemist. 
1914.   Marples,  Morris  E.,  The  River  Plate  Fresh  Meat  Co.. 

Ltd.,     Campana,     F.C.C.A.,     Argentina.     Chief 

( Ihemist. 
1904.  Marris,    H.    G,    68,    Schliisselburg  Prospect,    St. 

Petersburg,  Russia,  Analytical  Chemist. 
1901.  Marsden,    Dr.    Fred..  Technical   Institute,  Madura, 

South    India.   Chemist. 

1006.  Marsden,  Oliver,  Manor  Road  Mill,  Victoria  Road, 

Leeds,  Cashier. 
O.M.  Marsh,  J.   T.,   Ammonia  Soda   Works,   Fleetwood, 

Lancashire,  Chemist. 
1883.  Marsh,  W.,  Union  Alkali  Co.,  Soho  Works,  Ancoats, 

Manchester,  Chemical  Manufacturer. 
1895.  Marshall,    Arthur,    Waverley    Cottage,    Naini    Tal, 

India,  Chief  Chemical  Examiner. 
1895.  Marshall,  Francis  G.,  56,  Bewick  Road.  Gateshead, 

Technical  Chemist. 
1908.  Marshall,   John,   Cudbear  Street,   Hunslet,   Leeds. 

Dyeware  Manufacturer. 

1913.  Marshall.  Philip  W..  c/o  The  Fred.  Crane  Chemical 

Co.,  Armoury  Close,   Bordesley  Green.  Birming- 
ham. Lacquer  Manufacturer  (retip  d). 

1883.  Marshal],     Wm.,     Laboratory,     Ladybrook     Road, 

Cheadle  Hulme,  Cheshire,  Dyer. 

1884.  Marshall,  Wm..  9.  Castello   Avenue,  Putney  Paik! 

S.W..   Analytical  Chemist. 
I Oi  14.   Marston,   John   P.,   247,   Atlantic  Avenue,   Boston, 
.Mass.,  U.S.A.,  Merchant. 

1894.  Martin,  Alex.   M..    Hillvicw,  Twechar  by  Glasgow, 

Analytical  Chemist. 
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Martin.  Chas,  II..  60,  Longmead  Road,  Claremont, 

PeocUel Manchester,    Oil   and    Soap    Works 

Manage! . 
Murtin.  Edwin  J.,  c/n  Jus.  Martin  and  Bona,  Luton, 

Beds,  Ble  toner  and  1 1 
Martin.  Dr.  G.,  4.  Bertram  Road,  Sendon,  N.W., 

Science   iv.ulier  ami  [ndosl i la!  Chemist. 
Martin,    Q.     I'.  Wesley,    Castle    Park,    Lam 

Chemist. 
Martin.  N.  H.  Ravens* I,  Low   Pell,  Gateahead- 

on-Tyne,  Manufacturing  Chemist, 
Martin.   Wm.   E.,   Ill,   Belle  Vue  Road,   Durban, 

Natal,  s, nit h  Afnra,  Chemist. 
Martin.   Wllmot  S.,  2,  Coronation  Terrace,  Truro, 

Cornwall,  Analyst   and  Assayer. 
Martincau,    Sydney,    St  rent  ha  in    Grove,    Norwood, 

S.E..  Sugar  Chemist. 
Martins.   Dr.   C.   A.    von,    Voss  Strasse    12,    Berlin, 

Germany,  DvestuS  Manufacturer  (retired). 
Martyn,  T.  Graham,  Box  5,  Maraisburg,  Transvaal, 

South  Africa.   Metallurgist. 
Marx,    Robert   J.,    133-139.    Finabury    Pavement, 

London,  E.C.,  Engineer. 
Mason,    Douglas    H.    C,    448,   Confederation    Life 

Building,   Toronto,   Canada,    Manufacturer. 
Mason,  Dr.  Edward  D.,  32,  Vernon  Road,  Edgbaston, 

Birmingham,  Scientifio  Apparatus  Dealer. 
Mas, hi.    I'r.inris    A.,    c  ,i    Murphy    and    Lonsdale, 

4.  Queen  Square,   Leeds,  Analytical  Chemist. 
Mason,  Dr.  Frederic  S.,  90.   Beekman  Street,  New 

York  Citv,  U.S.A.,  Manufacturing  Chemist. 
Mason,  Glen  F.,  o/o  H.  J.   Heinz  Co..   Pittsburg, 

Pa.,  U.S.A.,  Chemist. 
Mason,  J.  Francis,  Eynsham  Hall.  Witney.  Oxon. 
.Mason,    James    H.,    ISO,    Richmond    Street    West, 

Toronto,  Canada,  Metallurgist. 
.Mas. m.    M.    Edgar,   268,    Fox   Street,   Aurora.   III.. 

I'.s.A..  Consulting  chemist. 
Massa,   Corradino,   Castelguelfo    Parmense,    Parma, 

Italy,  Sulphuric  Acid  and  Fertiliser  Manufacturer. 
Masson,   Prof.   D.   Orme,   University  of   Melbourne, 

Victoria,  Australia,  Professor  of  Chemistry. 
Masson,  R.  Duncan,  c/o  Messrs.  R.  Silcock  and 

Stanley  Hall,  Union  Street,  Liverpool,  Analytical 

Chemist. 
Masujima.  Prof.  Bunjiro,  c/o  K.  Takebe,  25,  Gazen- 

bocho,  Azabuku,  Tokyo.  Japan,  Prof,  of  Applied 

Chemistry. 
Matchet,   Andrew   S.,   13,   Bute  Gardens.   Muirend, 

Cathcart.  Glasgow.  Analytical  Chemist. 
Mather,     Hubert,     Lonsdale     Terrace,     Whitefield, 

Lancashire,  Chemist. 
Mather.  J.,  Blaydon  Chemical  Works.  Blaydon-on- 

Tyne,  Manager. 
Mather,  J.   Cecil.  Works  Chemist. 
Mather,    Wm.,    c/o    The    Standard     Chemical  Co., 

St.  Henri,  Montreal.  Canada,  Chemist. 
Matheson,   A.   Greville    E..   Hawkesbury,   Chinley, 

Derbyshire,  Engineer. 
Matheson,    W.    J.,    c/o    Cassella    Color    Co.,    182, 

Front  Street,  New  York  City.  U.S.A..  Chemical 

Merchant. 
Mathew,    W.    E.    B.    de    Vere,    Dinham,    Hillside 

Gardens,  Wallington,  Surrey,  Analytical  Chemist, 
Mathews,   Dr.   Jno.   A.,   c/o   Halcombe  Steel  Co., 

Syracuse,  N.Y.,  U.S.A.,  Managing  Director. 
Mathewson,  E.  P.,  Anaconda,  Mont.,  U.S.A..  Metal- 
lurgist. 
Mathuram,  Dr.  A.,  Guru  Medical  Hall.  Trichinopoly, 

South  India,  Pharmacist. 
Matos,   Dr.   Louis  J.,   (Comms.)   103.   North   19th 

Street.  East  Orange.  N.J..  and  (Jnls.)  c/o  CasseDa 

Color  Co.,  182-4,  Front  Street.  New   York  City, 

U.S.A.,  Chemist. 
Matsui.    (J..     10,     Nishikatamaehi.     Tokio,     Japan, 

Chemical  Engineer. 
Matthewman,  Fred.  P.,  Analyst's  Office.  L.B.  and  S.C. 

Railway  Co.,  Brighton.  Chief  Chemist, 
Matthews,  Chas.  G.,  31,  Stapenhill   Road,   Burton- 

on-Trent.  Brewing  Chemist. 
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Paper  Co.,  Luke,  Md.,  U.S.A.,  Chemi 

1911.  May.  Clarence  E..  320,  South  Walnut  Street,  Bl 

il.  Illd.,   U.8    \ 
1897.  May,  Georje  H.,  :!.,,  Qrayolifl  Road,  Newton  Centre, 

Mass.,  U.S.A.,  Assistant  Cheim 
1884.  Mavenfeld,  Dr.  E.  von  Satis.     See  Salis-MayenfeW, 

Dr.  E.  von. 
1903.  Maver,  Andrew,  jun.,  17i'>,  Sixth  Avenue,  Bro<iklvn, 

NY.,  U.S.A..  Chemist. 
1896.  Mayfield,    A.    S.,    Oakdene,    Mi  rland    Park,    Hull, 

Analyst. 

1892.  Mayfield,     H.     B„    Norraanhurst,     Handy    Street, 

Heanor,  near  Nottingham,  Dyer. 
I88S    Mayhew,  E.  W.  A  .  Manufaoturin 

1900.  Maywald,  F.  J.,  89,   Pine  Street,  New  York  City. 

U.S.A.,  Technical  Ch'  > 

1909.  Meanwell,    Chas.     W..     15,     Woodlands    Crescent, 

Muswell    Hill    Road,    London,    N..    Analytical 
Chemist. 

1895.  Meeds,    Alonzo    D.,    2424,    Harriet    Avenue,    Min- 

neapolis,   Minn..    U.S.A..    Analytical    Chemist. 

1896.  Meggitt,   Loxley,    Whcatsheaf   Works,   Alexandria, 

Sydney,   N.S.W.,   Australia,   Analytical   Chemist. 

1901.  Meier,  Dr.  Franz,  c/o  Society  of  Chemical  Industry 

in  Basle,  Basle,  Switzerland,  Chemist. 
lsss.  Meikle,  Jno.,  8,  Melrose  Street,  Great  Western  Road, 
Glasgow,  Journalist. 

1902.  Melcher,   Arthur   C,   58,    Bowen    Street,    Newton 

Centre.  Mass.,  U.S.A.,  Research  Chemist. 
O.M.   Meldola,   Prof.   R.,   F.R.S.,   6,   Brunswick   Square, 

London,  W.C..  Professor  of  Chemistry. 
rail.  Melleiiu.  I. in  l.  n  P.,  5,  Coburg  Mansions,  Brunswick 

Square.  London,  W.C.,  Techi  i  int. 

1912.  Melting,  S.  E.,  Lynton,  Prestwich  Park,  Manchester, 

Analytical  Chemist. 
O.M.   Mellon,  W.  W.,  Woodlands.  Blackrock,  Co.  Dublin, 
Ireland,  Manufacturing  Chi 

1910.  Mellor,   Dr.   Jos.    W.,    19,    Villas,    Stoke-on  1 1 

Ceramic  Chemist. 
1884.  Melville,  D.,  2,  Melville  Avenue,  Delray,  Detroit, 

Mich.,  U.S.A.,  Chemical  Work-  Manager. 
1909.  Melville,  Robt.  L.,  Box  666,  G.P.O.,  Vnckiand   N.Z., 

I  'lienii-t. 
1912.   Mennell.     Harold.     41.     WolvertOB 

Stratford.    Buck-.    Analytical    Chemist. 

1893.  Mensching,  Dr.  C,  Mersey"  Chemical  Works,  Brom- 

borough,  Cheshire,  Chemi 
O.M.  Menxies,  K.  C.,  [nveuesk  Mills.  MusseUrar) 

land.   Pa]K-r  Maker. 
1892.  Mercer,  C.  A.,  34,  Camomile  Street,  London,  E 

Chemical  Apparatus  Maker. 
1890.  Merck.  Dr.  E.,  Darmstadt.  Germany.  Manufacturing 
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1897.  Nairn,    Michael,    Dysart    House,    Fife,    Linoleum 

Manufacturer. 

1909.  Nakai,    S.,    Miike    Colliery    Office,    Omuta-machi, 

Chikugo,  Japan,  Engineer. 

1903.  Nakayama,   T.,   e/o   Fuji   Paper  Co.,   Mill  No.   5, 

Yebetsu,  Hokkaido,  Japan,  Chemist. 

1901.  Nanabhai,   Krishnalal.   "  Laxmi  Nivas,"    Girgaum 

Back     Road,     Bombay,     India,     Technological 
Chemist. 

1912.  Nanavati,  Balabhai  J.,  Rickey  Road,  Ahmedabad, 

India,  Oil  Manufacturer. 
1893.  Napier,    Jno.    W.,    Gas    Works,    Alloa,   Scotland, 
Slanager  and  Chemist. 

1904.  Napper,  Sidney  S.,  c/o  S.  Courtauld  and  Co.,  Ltd., 

Foleshill  Road,  Coventry,  Chemist. 

1897.  Nash,    L.    Myddleton,    Westlands,    Princess    Road, 

Finsbury  Park,  N.,  Works  Chemist. 

1910.  Nash,   N.   C,  Treleaven,  Darling  Street,   Balmain 

East,  Sydney,  N.S.W.,  Works  Chemist. 

1908.  Nasmith,    M.    E.,    1,    Ferndale   Avenue,    Toronto, 

i  lanada,  Baker. 
1900.  Nathan,  Lt.-Col.  Sir  Frederic  L.,  R.A.,  The  Royal 

Palace    Hotel,   Kensington,  W.,  Superintendent, 

Nobel's  Explosives  Works. 
1907.  Nauckhoff,  Sigurd,  c/o  Nitroglycerin  Aktiebolaget, 

Vinterviken,      Stockholm,      Sweden,      Chemical 

Engineer. 
O.M.  Naylor,  W.  A.  H.,  The  British  Drug  Houses,  Ltd., 

22-30,  Graham  Street,  City  Road,  London,  N., 

Manufacturing  Chemist. 

1909.  Neal,  C.  S.,  Acme  White  Lead  and  Colour  Works, 

Detroit,  Mich.,  U.S.A.,  Manager. 
1899.  Neate,  Percy  J.,  49,  Frognal,   Hampstead,  N.W., 
Director  of  Cement  Co. 

1905.  Neeoh,    Herbert   R.,   Doddington   Lane,   Swallow- 

beck,  Lincoln,  Chemical  Engineer. 
1905.  Needham,  Edward  R.,  e/o  The  Northern  Chemical 
Co.,    16,    Blvthswood    Square,    Glasgow,    Manu- 
facturing Chemist. 

1905.  Neff,  Robert  W.,  22,  India  Square,  Boston,  Mass., 

U.S.A.,  Chemical  Manufacturer. 

1906.  Neil,  Dr.  Archibald  A.,  c/o  Brunner,  Mond,  and  Co., 

Caxton    House,    Westminster,    S.W.,    Chemical 
Engineer. 
1890.  Neill,  Geo.  D.,  78,  Drum  Fiochar  Road,  Greenock, 
Sugar  Refiner. 

1898.  Neilson,    Alex.    McG.,     Umbilo,    Durban,    Natal, 

Analytical  Chemist. 

1911.  Neilson,  R.  G.,  c/o  Burmah  Oil  Co.,  Ltd.,  P.  Box  67, 

Rangoon,  Burmah,  Assistant  Works  Manager. 

1910.  Xciman,  Howard  S.,  Suite  1579,  50,  Church  Street, 

New  York  City,  U.S.A.,  Patent  Attorney. 

1902.  Neish,   Dr.   Arthur  C,   Columbia   University,   New 

York  City,  U.S.A.,  Chemist. 

1911.  Nello,  Vincent,   Baldwin's  Hill,  Loughton,  Artists' 

Colour  Manufacturer. 
1897.  Nelson,  Walter,  Emscote  Mills,  Warwick,  Gelatin 
Manufacturer. 

1913.  Xesbitt,  Coeby  T.,  19,  Osborne  Road,  Brimsdown, 

Middlesex,  Metallurgical  Chemist. 


1906.  Nestell,    Raymond  J.,   c/o   Western   Precipitation 

Co.,  1016,  West  Ninth  Street,  Los  Angeles,  Cal., 
U.S.A.,  Analytical  Chemist. 

1902.  Neumann,  Dr.  Edgar.  7  and  8,  Idol  Lane,  London, 

E.C. 

1903.  Neumann,   Dr.  Max,   Dambachthal  9,   Wiesbaden, 

Germany. 
O.M.  NewaU,    F.    S.,    Washington    Station    R.S.O.,    Co. 

Durham,  Chemical  Manufacturer. 
1905.  Newall,  Jos.,   Hill  Cliffe,   Heath   Road,   Runcorn, 

Cheshire.  Chemist. 

1889.  Newberry,  Spencer  B.,  Sandusky  Portland  Cement 

Co.,  Sandusky,  Ohio,  U.S.A.,  Manager. 
O.M.  Newlands,     W.     P.     R.,     10,     Cricklade     Avenue, 

Streatham  Hill,  S.W.,  Sugar  Chemist. 
O.M.  Newton,  Jno.,  Verney  Road,  Rotherhithe  New  Road, 

London,  S.E.,  Manure  Manufacturer. 

1912.  Newton,  Leonard  O.,  41,  Bennett  Park,  Blackheath, 

S.E.,  Analytical  Chemist. 

1901.  Nibelius,  Axel  W.  T.,  c/o  Neptune  National  Powder 

Co.,  Emporium,  Pa.,  U.S.A.,  Chemist. 

1904.  Nichols,  C.  W.,  25,  Broad  Street,  New  York  City, 

U.S.A.,  Manufacturing  Chemist. 

1905.  Nichols,  E.  Remington,  25,  Broad  Street,  New  York 

Citv,  U.S.A.,  Treasurer  (Nichols  Chemical  Co.). 
1888.  Nichols,  Dr.  Wm.  H.,  25,  Broad  Street,  New  York 

City,  U.S.A.,  Chemical  Manufacturer. 
1905.  Nichols,  W.  H.,  jun.,  25,  Broad  Street,  New  York 

City,  U.S.A.,  Chemical  Manufacturer. 

1904.  Nicholson,   Wilfred   E.,   Hunslet   Chemical   Works, 

Leeds,  Chemical  Manufacturer. 

1897.  Nicholson,  Wm.  J.,  Ardeer,  Stevenston,  Ayrshire, 

Chemist. 
1903.  Nicoll,     Frank,     28,     Coudray     Road,     Southport, 
Chemist. 

1905.  Nieghorn,  Albert,  120,  Mill  Street,  Toronto,  Canada, 

Agent. 
1900.  Nield,  J.  H.,  c/o  General  Chemical  Co.,  Edgewater, 
N.J. ,  U.S.A.,  Superintendent. 

1898.  Nightscales,  Geo.,  642,  Holderness  Road,  Hull,  Oil 

Merohant. 

1899.  Nihoul,   Dr.   Edw.,  204,   Rue  St.   Laurent,   Liege, 

Belgium,  Director  of  the  Liege  Tannery  School. 
O.M.  Nimmo,  Jas.,  35,  Whitworth  Road,  South  Norwood, 
S.E.,  Analytical  Chemist. 

1907.  Nims,  H.  E.,  c/o  The  Fiberloid  Co.,  Indian  Orchard, 

Mass.,  U.S.A.,  Chemist. 
1885.  Nishigawa,    T.,    20,    Hirakawa    Cho,    Go    Chome, 

Tokyo,   Japan,    Works   Director   and   Chemical 

Engineer. 
1898.  Nishikawa,  Prof.  Dr.  T.,  Dept.  of  Applied  Chemistry, 

Kyushu  Imp.  University,  Fukuoka,  Japan,  Prof. 

of  Applied  Chemistry. 

1908.  Noble,  Sir  Andrew,  Bart.,  K.C.B.,  F.R.S.,  Jesmond 

Dene  House,  Newcastle-on-Tyne. 
O.M.  Nolting,  Prof.  Dr.  E.,  27,  Lazarethstrasse,  Mulhouse, 

Alsace,  Germany,  Professor  of  Chemistry. 
O.M.  Norman,     Sir     Frederick    J.,     Lyndhurst,     Higher 

Runcorn,  Cheshire,  Chemical  Manufacturer. 
1892.  Norman,  J.  T.,  23,  Leadenhall  Street,  London,  E.C., 

Consulting  Chemist. 

1913.  Norman,  T.  Stanley,  Lyndhurst,  Runcorn,  Cheshire, 

Chemical  Manager. 

1890.  Norman-Bott,    Dr.    Wm.,    17,    St.    Helen's    Place, 

London,  E.C.,  Consulting  Chemist. 

1908.  Norris,  Wm.  H.  H.,  41,  Aldborough  Road,  Word, 

Essex,  Chemist. 

1902.  North,  Barker,  33,  Ashgrove,  Great  Horton  Road, 

Bradford,  Assistant  Professor  of  Chemistry. 

1909.  Northcote,  Reginald  S.,  28,  Wellington  Street  East, 

Toronto,  Chemist. 
O.M.  Northing,    J.,    The    Murrough,    Wicklow,    Ireland, 

Technical  Chemist. 
1905.  Norton,   Arthur  L.,   36,   Purchase  Street,   Boston,. 

Mass.,  U.S.A.,  Dyestuff  Merchant. 
O.M.  Norton,  Dr.  S.  A.,  363,  East  Town  Street,  Columbus, 

Ohio,  U.S.A.,  Professor  of  Chemistry  (Ohio  State 

Univerpity). 
1911.  Norton,  Samuel  J.,   22,   Bushnell  Road,   Balham, 

S.W.,  Engineer  and  Manager. 
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1887.  Norton.    Dr.    I'.    II  ....    u-  •     Lothian 

Street,  Edinburgh,  is,  i  onaul. 
1890.  (fovea,    Henri ,  o/o  N  163-7,  M  lUlam 

Street,  Melbourne,  Viotori  i,  l 
1001.  tfoyas,  Prol   Wm    V.,  Univei  ity  oTllllnoia,  Urbana, 

III..  ISA..  Editoi  i  i.  Amer.  Chom.  Boeiety). 


1910.  Oakdon,   \V.   K..  2.  Gledhow     I  itfa    Ki  n 

smgton,  B.W.,  Dire 

1905.  Oakcs,  !•'.  .1..  jun.,  111.  Milk  Btreel 

U.S.A..  Secretary,  Oakee  Manufacturing  Co. 
»  1904.  Obcrliinder.   1  >r.   Otto,   29,   Queer,  udon, 

E.C..  Research  and  Consulting  Chemi 

1904.  O'Brien,    Claude     II..     Malgra  ....    North 

Queensland,  Supervising  Chemist. 
l'.XM).   O'Brien,       Frederick.      Lynwood.      Grange      Road, 

Bishops-worth,  near  Bristol,  Analytii 
190.-,.  Obuiy,   W.    I'..   33,    Broad   Street,    I',    ton     Mass., 

U.S.A.,    Assistant    Treasure]    (Herrimao    i 

Co.). 
1002.  Ookel,      Reinbold,     Schumannstrasse     31,      Bonn 

s   Rhein,  Germany,  Technical  i  hemist. 
1901.  O'Connor,  Chas.  P., '7,  Fairfield  Street,  Montolair, 

N.J.,  U.S.A.,  Analytical  Chemist. 
1908.  O'Day.    John.    32,    India    Street,     Boston,     M 

U.S.A.,   Dvestuff  and  Chemical  .Merchant. 
1888.  Oddy.    Robert    W..    Abbey    Street,    Toad    Lane, 

Rochdale,  Chemist. 

1911.  Oehler,  Prof.  John,  Carlstadt.  N.J.,  I'.S.A. .  Assoc. 

Professor  of  Chemistry  (Columbia  University). 
1908.  Ogilvie,  Jas.  P.,  Homedale.  Eendon  Lane.  Church 

End,  Finohley,  X..  Chemist. 
1901.  Ogston,   Alex.    G.,    Heath    Park,    near    Aberdeen, 

S    ip  Manufacturer. 

1903.  Ohlenschlager,  J.  G.,  jun..  Shanghai 

Lane.  London.  E.C.,  Chemical  Merchant. 

1905.  Ohliger.    Willard    c   0    1'.   Steams  and  Co.,  Detroit. 

Mich.,  U.S.A.,  Chemist. 

1907.  Oke,  Alfred  W..  32,  Denmark  Villas,  Hove, 
Sussex,  Solicitor. 

1884.  Oliver.  F..  31,   Borsley   Hill   Road,   \V. South 

Shields.  Analytical  Chemist. 

1 ; 1 1  ^ .  Oliver.  Ralph  R.,  c/o  Southern  Fibre  Co.,  Ports- 
month,  Va..  U.S.A..  Paper  Chemist. 

1888.  Oliver,  Wm.  Letts,  251,  Vernon  Street,  Oakland, 
Cal.,  U.S.A.,  Mining  Engineer. 

1910.  Oliver,  Willie.  30,  Woodstock  Street,  Spotland, 
Rochdale.   Works   Chemist. 

llili.  Olle.  Arch.  D.,  "  Karecma."  Charlotte  Street,  Ash- 
field.  X.S.W..  Australia,  Electro-therapeutist. 

O.M.  Ollerenshaw,  S.,  96.  Davyhulme  Lane,  Urmston, 
Manchester,  Technical  Chemist. 

1906.  Olmsted,  Fred.  A.,  c/o  Willamette  Pulp  and  Paper 

Co.,    Oregon    City,    Oregon,    U.S.A..    Chemical 
Engineer. 

1904.  Olney,  Prof.   L.    A.,  118,  Riverside  Street.  Lowell. 

Mass.,  U.S.A.,  Professor  of  Chemistry  and  Dyeing. 
1902.  O'Neill.    Chas.,    c/o    Bleachers'    Association.    Ltd.. 
4,    Norfolk    Street,    Manchester,    Chemist    and 
Colourist. 

1907.  Oppen,    Wm.    A.,   Vera   Chemical   Co..   Stoneham, 

Mass.,  U.S.A..  Chemist  and  Superintendent. 

1905.  Ormandy,   Dr.    W.    R.,   53a,   Bartbn   Arcade,   Man 

Chester,  Consulting  Chemist. 
1898.   Ormerod.   Dr.    Ernest.   o2.   Dale   Street,    Liver] 

Consulting  and  Analytical  ('hemist. 
1894.  Ormerod,   John,   Globe  'Leather   Works.   Castleton, 

Manchester,  Tanner  and  Currier. 
O.M.   Orr.    A..    80,    Hunter   Street.   Sydney.    New   South 

Wales,  Analytical  Chemist. 
O.M.  Orr,  J.  B.,  Crossacres,  Woolton,  Liverpool,  Chemical 

Manufacturer. 
1S99.  Orr.   Thos.   W.,   c/o   W.    Orr.   20,   Renfield   Street. 

Glasgow ;     and    (Journals)    Lethnot,    Burnside. 

Rutherglen,  Glasgow,  Chemist. 
1907,  Ortved,  Niels  C,  o/o  Hiram  Walker  and  Sons,  Ltd., 

Walkerville,     Ont.,      Canada,      Chemist      and 

Fennentologist. 
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Meldrum    Street,     Detroit,     Mil  '        (J.8.A., 
irer. 
"Sullivan,       1.      Ili.h      Hank,      Biirton-on-Trent, 
Bren  tng  i  Iheml 
1912.  Oswald,  J  Pels  and   Co.,    7:ird 

(Voodlai  Philadelphi 

U.S.A.,  Soap  Woi  k    Tei  hnii  »1  M 
Oteuki,      Prot      Chiri,      Ohwniwtl      laboratory, 

Kyoto      Imperial      I'nivcrsitv.      Kyoto,      Japan, 

Professor  oi  Applied  Chemistry. 
L898.   Oushkoff,  Johll    I'..  Warwarka  5,  Moscow,    Russia, 

Chemical  Manufacturer. 
1906.  i  Ixley,    Hoi 

Durban,  South  Africa,  Chi 
1908.  Ozley,   John    C.  CJaycroft,  I  ai  a   Leeds, 

Aniline  Colour  Merchant. 


L904.   Packard,  C.    I'..  Milll.ank.  Bramford,  near  Ipswich, 

Manager  of  Chemical  Works. 
1904.   Page,  Edwin  P..  Glenroy,  Highland  Grove,  Worksop. 
.  Chemist. 

1886.  Pages,    Albert.    34,    Boulevard    Henri    IV.,    Paris, 

Technical  Chemist. 
1892.  Paine,  Augustus  G.,  200,  Fifth  Avenue.  New  York 
City,  U.S.  \.    Pn    i  lent  of  Paper  Hal 

1906.  Palm,'   Otto    G.,    41,    Colbornc    Street.    Toronto, 

Canada.   President   (Atteaui    Dye  and   Chemical 

Co.). 
1903.  Palmenberg,  0.  W.,  50,  East  41st  Street.  New  York 

City,     I'.S.A..     Consulting     Chemist     and     Fuel 

Engineer. 
1902.   Palmer.  Fred.  C...  Chemist  and  Acid  Superintendent. 

1887.  Palmer,  T.  Chalkier,  c/o  American  Dyewood  Co., 

Chester,  Pa.,  U.S.A..  Manufacturing  Chemist. 
1887.  Palmer,  Thos.  C,  c/o  W.  J.  Fraser  and  Co.,  Ltd.. 
Dagenham,  Essex,  Engineer. 

1907.  Palmer,  Wm.  .T..c  o  Pinchin,  Johnson,  and  Co.,  Ltd., 

Pinchin's     Wharf,     Silvertown,     E  ,     Analytical 

(  1c  mist. 
1911.   Paniker.   Ramni,    Consejo    de   Ciento    28s.    2".    2", 

Barcelona.  Spain,  Leather  Trades  Chemist. 
-    Parker.  Charles  H..  Rose  Cottage  Works.  Whitman 

Reans.   Wolverhampton,   (hemist 
1891.  Parker.  Edw.,  Laburnum  House,  Rushford  Avenue, 

Lcvcnshulme,  Manchester,  Analytical  Chemist. 
1894.  Parker.    Dr.    J.    Gordon.    Leathersellers'   Technical 

College,  176,  Tower  Bridge  Road,  London,  S.E., 

Principal. 

1897.  Parker,  Prof.  Matthew  A..  University  of  Manitoba, 

Winnipeg.  Canada.  Professor  of  Chemistry. 
1901.  Parker,  Richard  H.,  147,  Seymour  Avenue.  Newark, 

N.J.,  U.S.A.,  Analytical  Chemist. 
O.M.    Parker,   Thos..   Severn    Nouse,   Iron-bridge,   Salop 

Electrical  Engineer. 
1894.   Parker.  Thos.  J.,  25,  Broad  Street.  New  York  City  ; 

and  (Journals)  3aronne.  N.J.,  U.S.A..  Chemical 

Works  Manaeer. 
1903.   Parker.    Wm.    H.    1.    Murray    Road.   Rugby,   Chief 

Chemist    (British    Thomson-Houston   Co.,   Ltd.). 
1901.   Parker.    Dr.    Wm.    Huntington,   177.   State    Street, 

Boston.  Mass..  U.S.A..  Chemist  (U.S.  Appraisers). 
1901.  Parkes,  Albert  E..  43.  Whitehorse  Street,  Stepney. 

E..  Analytical  Chemist. 

1898.  Parrish,    SamL,    80,   Grange  Avenue,   Chapeltown 

Road,  Leeds,  Teacher  of  Chemistry. 
1914.  Pascoe,  Charles  F.,  Canadian  Steel  Foundries,  Ltd., 
Longue  Pointe  Works,  Montreal,  Canada,  Metal- 
lurgist. 
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1901.  Pass,  James,  Onondaga  Pottery  Co.,  Syracuse,  N.Y., 

U.S.A.,    Pottery    Manufacturer. 
1909.  Passmore,  Dr.  Francis  W.,  81,  Queen  Victoria  Street, 
London,  E.C.,  Consulting  Chemist. 

1902.  Patch,   Prof.   Jas.   A.,   Syrian   Protestant   College, 

Beirut,  Syria,  Professor  of  Chemistry. 

1897.  Patchett,  Col.  Jas.,  Oakworth,  Hadley,  Wellington, 
Salop,   Ironmaster. 

1884.  Paterson,  John,  Belle  Isle  Place,  Workington,  Cum- 
berland, Mechanical  Engineer. 

1887.  Paton,  J.  M.  C,  Messrs.  Manlove,  Alliott,  and  Co., 
Ltd.,  Nottingham,  Mechanical  Engineer. 

1901.  Patterson,     Chas.     A.,     Woodbury,     N.J.,    U.S.A., 

Analytical  Chemist. 
O.M.    Patterson,  Geo.,   c/o  The  Manbre  Saccharine  Co., 

Ltd.,  Fulham  Palace  Road,  Hammersmith,  W., 

Technical  Chemist. 
1909.  Patterson,   G.   H.,   Ivanhoe,   Linden   Grove,   West 

Hartlepool,  Works  Manager. 

1893.  Patterson,  Harry  J.,  College  Park,  Prince  George's 

Co.,  Md.,  U.S.A.,  Agricultural  Chemist. 
O.M.  Patterson,  T.  L.,Maybank,  Finnart  Street,  Greenock, 
Sugar  Works  Manager. 

1902.  Patterson,  Wm.     Hamilton,  Monksfcrry    Chemical 

Laboratory,  Birkenhead,  Technical  Chemist. 
O.M.   Pattison,  Jas.,  Drimnamona,  Kilmalcolm,  Chemical 

Merchant. 
1889.  Pattison,  Percy  J.,  St.  Budeaux,  Devonshire  Road, 

Hornchurch,  Essex,  Technical  Chemist. 

1909.  Patton,    H.    G.,  c/o    Fred    Rueping   Leather   Co., 

Fond  du  Lac,  Wis.,  U.S.A.,  Chemist, 
1904.  Patz,  E.   O.,  215,  Water  Street,  New  York  City, 

U.S.A.,  Manager,  Berlin  Aniline  Works. 
1908.  Paul,    David    M.,    c/o   Japanese    Explosives    Co., 

Hiratsuka,  Sagami,  Japan,  Chemist. 
1891.  Paul,  Jas.  H.,  11,  Glenluce  Road,  Blackheath,  S.E., 

Analytical  Chemist. 
1900.  Paul,  Dr.  L.  Gordon,  Market  Hall  Chambers,  King 

Street,  Huddersfield,  Consulting  Chemist. 
1904.  Payne,  A.  G.  C,  6,  Bradford  Place,  Penarth,  near 

Cardiff,  Chemist. 
O.M.   Payne,  J.  B.,  13,  Mosley  Street,  Newcastle-on-Tyne, 

Manufacturing  Chemist. 
1912.  Peachey,  S.  J.,  8,  Halesden  Road,  Heaton  Chapel, 

Stockport,  Lecturer  in  Chemistry. 

1910.  Peacock,  Samuel,  Suite  910,   165,   Broadway,  New 

York  City,  U.S.A.,  Chemist  and  Metallurgist. 
1912.  Pearce,  Geoffrey  V.,   14,  Park  Crescent,  Portland 
Place,  London,  W.,  Chemical  Manufacturer. 

1894.  Pearce,    Jas.    Stanley,    Priest's    Mere,    Tadworth, 

Surrey,  Chemical  Manufacturer. 

1897.  Pearce,  Richard,  6,  Beach  Lawn,  Waterloo,  Liver- 

pool, Metallurgist. 
1883.  Pearce,  W.,  M.P.,  Chemical  Works,  Bow  Common, 
London,  E.,  Chemical  Manufacturer. 

1903.  Pearcy,  A.  C,  43,  Marlborough  Mansions,  Cannon 

Hill,  London,  N.W.,  Director,  Explosives  Co. 

1904.  Pease,  Fred  N.,  P.O.  Box  503,  Altoona,  Pa.,  U.S.A. 

Chemist. 
O.M.   Pechiney,  A.  R.,  Villa  Les  Rochers,  Hyeres  (Var), 
France,  Chemical  Engineer. 

1898.  Peck,  Dr.  Ernest    L.,  High    Lawn,  Bromborough, 

Cheshire,  Chemist, 
1894.  Pedcn,  Jno.,  11,  Duff  Street,  Greenock,  Analytical 

Chemist. 
O.M.   Pedler,  Sir  Alexander,  CLE.,  F.R.S.,  28,  Stanhope 

Gardens,  Queen's  Gate,  London,  S.W.,  Director 

of  Public  Instruction  (retired). 
1886.  Pedler,  J.  R.,  47,  Tregunter  Road.  South  Kensington, 

S.W.,  Clerk. 
1906.  Peile,  Henry,  Millburn  House,  Newcastle-on-Tyne, 
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St.  Augustine's,  Norwich,  Managing  Director. 
1897.  Skertchly,  W.  P.,  Laboratory,   11,  Billiter  Square, 
London,  E.C.,  Analytical  Chemist. 

1891.  Skilton,  C.  F.  E.,  c/o  Beamish  and  Crawford,  Ltd., 

Cork,   Ireland,   Brewer. 
1901.  Skinner.    Bervey    J.,    71,    West    Chestnut    S 

Wakefield,  Mass.,  U.S.A.,  Chemist. 
1908.  Skinner,    Wm.,    38,   Sauohiehall     Strict,    Glasgow, 

Analytical  Chemist. 

1904.  Skirrow,  Dr.  F.  W  .  State  Universit  j .  Bonlder,  Colo., 

U.S.A.,    Research   Chemist. 

1911.  Skjold,  E.,  Elm  View,  The  Avenue,  Erith,  Kent. 

Technical  Manager  and  Chemist. 
1904.  Skowronski,  S-,  e  o  Raritan  Copper  Works.  Perth 

Amboy,  N.J.,  U.S.A.,  Chemist. 
1891.  Skurray,"  Thos.,    The     Brewery,    40,    Ock    Sti 

Abingdon.  Berks,  Brewer. 

1913.  Slade,   Dr.   Roland   E.,   University  College,  G 

i.    London,    W.C.,     Lecturer    in     I' 
Chemistry. 
1904.  Slator.  Dr.  Arthur,  174.  Ashby  Road,   Burton-on- 
Trent.  Lecturer  and  Demonstrator. 

1912.  Slattery,  F.  J.,  42,  Mathews  Park  Avenue,  Stratford. 

E.,  Analytical  t  Ihemist. 
1906.  Sleeper,    Robt.    K.,    112,    Charles    Street,    Lowell, 
Mass.,  U.S.A.,  Instructor  in   Dyeing. 

1895.  Slocum,  Dr.  Frank  L.,  401,  South"  Linden  Avenue, 

E.E.,  Pittsburg.  Pa..  U.S.A..  Chemist. 

1913.  Slusser,  Holland  B.,  318,  Sixth  Sti   el  N.W.,  Canton, 

Ohio.  U.S.A..  Analytical  Chemist. 
1883.  Smail,    J.     I.,     Warren    Wood,     Hayes     Common. 

Beckenham,  Kent.   Chemical   Manufacturer. 
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Yorks,  Analytical  Chemist. 
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O.M.   Smith,  Dr.  J.  H.,  21.  Rue  de  la  Pointe,  Garenne- 

Colombes,  Seine,  France,  Chemist. 
1888.  Smith,  J.  Tertius,  Richmond  House,  Plaistow,  Essex, 

Technical  Chemist. 
O.M.   Smith,  Jno.  W.,  7,  Brookfield  Street,  Roslindale, 

Boston.  Mass.,  U.S.A.,  Analytical  Chemist. 
1890.  Smith,  J.  Wm.,  1615,  West  Genesee  Street,  Syracuse, 

N.Y..  U.S.A.,  Alkali  Works  Manager. 

1896.  Smith.  Jos.  Kent.  S.  Hillfoot  Road,  Woolton,  Liver- 

pool.  Metallurjic  ll   Chemist. 

1910.  Smith,  L.  Hewgill,  c/o  The  New  Transvaal  Chemical 

Co.,  Delmore,  Transvaal,  Technical  Chemist. 

1911.  Smith,  N.  Garrett,  c  o  Edison  and   Swan   U.E.L. 

Co.,  Ltd.,  Lamp  Dept.  Laboratory,  Ponders  End, 

N.,  Analytical  Chemist. 
1898.  Smith,    R.    F.   Wood,    90,  Lower  Thames   Street, 
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Elizabeth   Bay,   Sydney,   N.S.W.,   Bacteriologist 

and  Chemist. 
1890.  Smith.  Robert  Watson,  0  o  Alex.  Smith,  53,  Glen- 
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1908    Smith,  Dr.  Watson,  jun.,  Cape  Explosives  Works, 

Somerset  West,  C.C.,  South  Africa,  Chemist. 
O.M.   Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 

Manufacturer. 
1910.  Smith,  W.  C.  c/o  The  Anchor  Cable  Co.,  Leigh, 
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O.M.   Smithells,  Prof.  A.,  F.R.S.,  The  University,  Leeds, 
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O.M.   Smithers.  F.  O.,  171,  Adelaide  Road,  London,  N.W., 

and  (Jnls.)  c/o  W.  E.  Harrison,  Technical  School, 

Goldshill  Road,  Handsworth,  near  Birmingham, 

Chemical  Agent. 
1902.  Smoot,  Albert  M.,  99,  John  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
1909.  Smoot,  Chas.  C.  III.,  c/o  C.  C.  Smoot  and  Sons  Co., 

North     Wilkesboro',     N.C.,     U.S.A.,     Tanning 
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1902.  Smythe,  Dr.  J.  S.,  22,  Rawlinson  Road,  Southport, 
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1896.  Snowdon,  J.,  jun.,  Messrs.  Snowdon,  Sons  and  Co., 
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1900.  Sodeau,    Dr.     Wm.     H.,     Torpedofabrik,     Fiume, 
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1903.  Sohlman.  Ragnar,  Bofors,  Sweden,  Manager  (A.  B. 

Bofors  Nobelkrut). 

1894.  Sohn,   Chas.   E.,   52.   Fore   Street,   London,   E.C., 

and  (Journals)  82,  Wightman  Road,  Harringay, 
N.,  Analyst. 

1912.  Solomon,  J.   Bernard,   56,   Priory  Road,   London, 

N.W.,  Tannery  Chemist. 
1906.  Solomon,  M.,  Birmingham  Carbon  Works,  Witton, 
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1895.  Solvay,  Armand,   25,  Rue  Prince  Albert,   Brussels. 

CeVant  de  la  Societe  Solvay  et  Cie. 
1884.  Sommer,  Adolf,  Corner  1st  and  Binney  Streets.  East 
Cambridge,    Boston,    Mass.,    U.S.A.,    Pharma- 
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1909.  Sommer,  Dr.  Albert,  Munchnerplatz  14  pt,  Dresden, 

Germany,  Engineer  Chemist. 
1912.  Sorley,    Jas.,    Novara,    Mount    Vernon,    Glasgow, 
Analytical  Chemist. 


1904.  Southall.  A.  W.,  Lower  Priory,  Birmingham,  Manu- 
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1904.  Southerden,  F.,  11,  Gordon  Road.  Exeter,  Teacher 
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1S90.  Sowerby,  Thos.  H.,  Canal  Soap  Works,  Verney 
Road,  Rotherhithe.  S.E.,  Soap  Manufacturer. 

O.M.  Sowerby,  \V.  M.,  c/o  United  Alkali  Co.,  Ltd., 
Allhusen    Works,   Gateshead-on-Tyne,   Manager. 

1887.  Spademan,  Chas.,  Rosehauch,  Clitheroe,  Lancashire, 

Portland  Cement  Manufacturer. 

1910.  Spackman,  Henry  S.,  2211,  Chestnut  Street.  Phila- 

delphia, Pa.,  U.S.A.,  President  of  Engineering  Co. 
1904.  Sparre,  Fin,  c/o  E.  I.  du  Pont  de  Nemours  Powder  Co., 

Experimental   Station,   Henry   Clay   P.O.,    Del., 

U.S.A.,  Director. 
1913.  Speedy,    Alan,    1.    Creighton   Avenue,    East    Ham, 

Essex,    Technical   Chemist. 

1904.  Speiden,  C.  C,    46,  Cliff   Street,  New  York  City, 

U.S.A..  Chemical  Merchant. 

1905.  Speisht,    W.    E.,    Hacken   Sewage    Works,   Great 

Lever,  Bolton,  Chemist. 
1909.  Speirs,  Wm.,  c/o  W.  N.  Gemmill  and  Co.,   142, 

Queen  Street,  Glasgow,  Chemical  Broker. 
1883.  Spence,  D.,  Manchester  Alum  Works,  Manchester, 

Alum  Manufacturer. 

1911.  Spence,  Dr.  David,  Research  Laboratory,  The  B.F. 

Goodrich    Co.,    and    (Journals)    P.O.    Box    188, 

Akron,   Ohio,  U.S.A.,   Director. 
1900.  Spence,  Howard  (Journals),  Audley,  Broad  Road, 

Sale,  Cheshire  ;  and   Alum   Works,  Manchester, 

Chemical  Manufacturer. 
1909.  Spence.     Jno.,     74,     Buchanan    Street,     Glasgow, 

Analyst. 
1883.  Spence,  Jno.  W.,  Tiviot  Colour  Works,  Manchester 

Road,  Stockport,  Drysalter. 
1903.  Speneer,  A.  Gordon,  601 — 003,  Canadian  Express 

Building,  Montreal,  Canada,  Chemist. 

1913.  Spencer,     Richard     D,     Les     Savonneries     Lever, 

Haubourdin-lez-Lille,      Nord,      France,      Works 

Chemist. 
1897.  Sperry,  Erwin  S.,  "  The  Brass  World,"  260,  John 

Street,   Bridgeport,   Conn.,   U.S.A.,   Metallurgist 

and  Editor. 
18S4.  Spiegel,  Dr.  Adolf,  Messel  bei  Darmstadt,  Germany, 

Analytical  Chemist. 

1903.  Spielmann.  Dr.  P.E.,  21,  Cadogan  Gardens,  London, 

S.W.,  Chemist. 

1906.  Spiera,     Dr.     V.     G.,     c/o    Inchiostrificio-Veneto, 

Treviso,  Italy,  Chemist. 
18S9.  Spies,   Adolph,   21,   Broadwater   Down,   Tunbridge 

Wells,  Chemical  Merchant. 
1885.  Spiller,  A..   20,  Holly  Avenue,   Newcastle-on-Tyne, 

Electrician. 
O.M.  Spiller,  J.,  2,  St.  Mary's  Road,  Canonbury,  London. 

N.,  Consulting  Chemist. 

1914.  Spilman,    G.    H.,    c/o    The    Chiswick    Polish    Co., 

Chiswick,  W.,  Works  Chemist. 
1896.  Spoor,  J.  L.,  Rede  Court,  Rochester,  Kent,  Portland 
Cement  Manufacturer. 

1909.  Sprague,  F.  O.,  c/o  Cattaraugus  Tanning  Co.,  Olean, 

N.Y.,    U.S.A.,    Chemist. 

1912.  Sprent,    Dr.    Colin,    c/o    Compania    Mexieana    del 

Petroleov  El   Aguila,   Apartado   116,   Minatitlan, 
Vera  Cruz.  Mexico,  Chemical  Engineer. 
O.M.    Squire,  P.   W.,  413,  Oxford  Street,  London,  W., 
Pharmaceutical  Chemist. 

1910.  Stadler,  Hans,  c/o  Herr  Kommerzienrat  J.  Stadler, 

Prague,   Austria,   Technical  Chemist. 

O.M  Stahl,  Dr.  K.  F.,  57th  Street  and  A.  V.  Ry..  Pitts- 
burgh, Pa.,  U.S.A.,  Consulting  Chemist. 

1914.  Stalev,  Homer  F.,  Standard  Sanitary  Manufacturing 
Co.,  Pittsburgh,  Pa.,  U.S.A..  Technical  Director. 

1904.  Standfast.  Jno.  T.,  Prince  Regent's  Wharf,  Silver- 

town,  E.,  Chemist. 
1906.  Stanley,    Wm.,    Great   Barrington,   Mass.,  U.S.A., 
Engineer. 

1888.  Stantial,  Frank  G.,  c/o  Cochrane    Chemical    Co., 

Everett,  Mass.,  U.S.A..  Technical  Chemist. 
1885.  Staples,   H.   J.,   The   Old   Hall,   Spondon,   Derby, 
Colour  Manufacturer. 
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Switzerland,  Chemical  Works  Manager. 

1895.  Stead.  J.  Christopher,  .V>.  i  hancory  Lane,  London, 

W.C.,  Technical  Chemist. 
O.M.  Stead,  J.  E.,  F.R.S.,  11,  Queens  Terrace,  Middles- 

brough-on-Tees,   Analytical  Chemist. 
O.M.  Stebbins.  Dr.  J.  H..  50.  East  41st  Street,  New  York 

City,  U.S.A.,  Analytical  Chem. 

1896.  Steel.' Fred.   \Y..  o  o  General  Chemical  Co.,  Ltd., 

Auburn,  Sydney,  Australia,  Works  Manager. 

1900.  Steel.   Jno.   S.,   Achernar,    Blackburn,    Melbourne, 

Vic  Australia,  Chemist. 
CM.    Steel,  Thos.,  Colonial  Sugar  Refining  Co.,  O'Connell 
Street,  Sydney,  N.S.W.,  Australia,  Sugar  Chemist. 

1905.  Steiger,    George,      c/o    U.S.    Geological    Survey, 

Washington.   D.C.,   U.S.A.,   Chemist. 

1912.  Steiner,    Bernard   C,   Enoch   Pratt   Free   Library, 

Baltimore,  Md.,  U.S.A.,  Librarian. 

1897.  Steinhart,  Dr.  Oscar  J.,  o/o  Twite  and  Steinhart, 

65,    London    Wall,    London,    E.C.,    Consulting 
Metallurgist. 
P.I12.  SteinhotT.     Fred..     24,     Walbrook,    London,     E.C.. 
Chemical  Manufacturer. 

1903.  Stell,   S.   F.,   25,    Henry   Street,  Keighley,   Yorks, 

Teacher  of  Chemistry. 
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1907.  Steven,    Michael    M.,    Laboratory,    Glenochil    Dis- 

tillery, Menstrie,   Scotland,  Analytical  Chemist. 
1899.  Stevenot,  G.  A.,  280,  Baltic  Street,  Brooklyn,  N.Y.. 
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Cheshire,  Technical  Chemist. 
1886.  Winstone,  E.  H.,  Members'  Mansions,    36,  Victoria 

Street,  London,  S.W.,  Ink  Manufacturer. 
1907.  Winther,   <«-.'.    A.,    Chemische    Fabrik    Griesheim- 

Elektron,     Werk     Oehler,     Offenbach     a /Main, 

Germany,  Chemist. 
1892.  Wirtz,  Dr.  Quirin,  28,  Great  Ormond  Street,  London, 

W.C.,  Consulting  Chemist. 


1889.  Wishart,  Jno.,  Oakbank  Oil  Co.,  Ltd.,  29,  St. 
Vincent  Place,   Glasgow,   General   Manager. 

1902.  Withers,  Prof.  W.  A.,  State  A.  and  M.  College,  West 

Raleigh,  N.C.,  U.S.A.,  Professor  of  Chemistry. 
1906.  Withey,  Wm.  S.,  Burrv  Port,  South  Wales,  Chemist. 
O.M.   Witt,  Dr.  Otto  N.,  Ebereschenallee  10,  Westend,  boi 

Berlin,  Professor  of  Chemistry. 

1903.  Wolf,  Jacques,  c/o  Jacques  Wolf  and  Co.,  Passaic, 

N.J.,    U.S.A.,    Manufacturing    Chemist. 
1912.  Wolff.  Dr.  Salamon,  c  o  Messrs.  Mather  and  Piatt, 

Park   Works,   Manchester,  Chemical  Engineer. 
1911.  Wollaston,  T.  Roland,  Dirleton  House,  Priory  Road, 

Sale,   Cheshire,   Consulting   Engineer. 

1903.  Wolton,  Wm.  R.,  c/o  Joseph  Fison  and  Co.,  Ltd., 

Ipswich,  Manager. 

1914.  Wood,  A.  S..  c  o  Messrs.  Levinstein,  Ltd.,  Blackley, 
Manchester,    Works  Chemist. 

1906.  Wood,  E.  Escott,  Hurricane  House,  Brymbo,  near 
Wrexham,  North  Wales,  Chemist  and  Metal- 
lurgist. 

1900.  Wood,  Frank,  Ardsley  House,  near  Barnsley,  Yorks, 

Assistant  Manager  (Glass  Works). 

1901.  Wood,  Frank  S.,  12,  Carlton  Avenue.  Hornsea,  East 

Yorks.,  Cement  Works  Chemist. 

1909.  Wood,  Hubert  R.,  c/o  Fenner  and  Alder  and  Co., 

Fenner's  Wharf.  Millwall,  E.,  Works  Chemist. 
1887.   Wood,  Jos.  T..62,  Park  Road,  Nottingham.  Tanner. 
1906.   Wonilall,  Sir  ( 'orbett,  Palace  Chambers,  Westminster, 

London,  S.W.,  Civil  Engineer. 
O.M.  Woodcock,  R.  C,  c/o  Sanitas  Co.,  Ltd.,   Locksley 

Street,   Limehouse,   London,   E.,   Chemist. 

1910.  Woodhead,  Arthur  E.,  Dyeing  Dept.,  The  University, 

Leeds,  Research  Student. 
1884.  Woodhead,     Jas.,     Inglewood,     Slaithwaite,     near 
Huddersfield,  Tar  toistiller. 

1900.  Woodrow,  John,  84,  Harpenden  Road,  Manor  Park, 

E.,  Chemist. 

1906.  Woodward,     Horace    A.,     Cowell    Avenue,    West 

Orange,  N.J.,  U.S.A.,  Chemist. 

1904.  Woolcott,   Geo.    H.,   Lady's  Well   Brewery,   Cork, 

Ireland,  Brewer's  Chemist. 

1914.  Wooldridge,  H.  B.,  Tottenham  Brewery.  Tottenham, 
N.,  Brewer. 

O.M.  Woolley,  G.  S.,  Victoria  Bridge,  Manchester,  Phar- 
maceutical Chemist. 

1905.  Woore,  N.  L.,  c  o  South  Australian  Gas  Co.,  Bromp- 

ton,  Adelaide,  South  Australia,  Works  Chemist. 

1901.  Worden,   Edw.   C.   Millburn,  N.J.,   U.S.A.,   Manu- 

facturing Chemist 

1909.  Work.  Charles  O.,  22,  Cambridge  Road,  Great 
Crosby,  Liverpool,  Analytical  Chemist. 

1914.  Worlev,  Prof.  Fred.  P..  University  College,  Auck- 
land, New  Zealand,  Prof,  of  Chemistry. 

O.M.  Worrall,  H.,  Culmington  House,  Stanton  Lacey, 
Ludlow,  Dyer. 

1903.  Worstall,    Robt,    A.,   21,   North   La   Salle   Street, 

Chicago,  111.,  U.S.A.,  Paint  and  Varnish  Specialist. 

1900.  Worthington,     Arthur,     Lynwood,     Great     Lever, 

Bolton,  Chemist  and  Manager. 

1896.  Wrampelmeier,  T.  J.,  565,  Monadnock  Building, 
San  Francisco,  CaL,  U.S.A.,  Chemist. 

O.M.  Wray,  O.  J.  P..  Hazlemere,  Coleraine  Road,  Black- 
heath,  S.E.,  Technical  Chemist. 

1904.  Wright,  Allister  M.,  Box  617,  G.P.O.,  Christchurch, 

N.Z.,  Chemist  (Christchurch  Meat  Co.). 
1912.   Wright,   Arthur,    111,   Broadway,   New  York  City. 

USA.,  Lawyer. 
1895.   Wright.  Arthur  C.  c/o  Turner,  Morrison,  and  Co., 

6,  Lyons  Range,  Calcutta.  India,  Chemist. 
1908.  Wright,  C.   Harold.  Government  Laboratory,  Port 

of    Spain,    Trinidad.    B.W.I.,    and    (Journal)    3, 

Virginia  Terrace,  Leeds,  Analytical  Chemist. 
1904.  Wright,  Chas.  L.,  123,  South  Madison  Avenue,  La 

Grange,  111..  U.S.A.,  Chemical  Engineer. 

1901.  Wright,  Harold  E.,  c/o  Sir  B.  Samuelson  and  Co., 

Ltd.,    Middlesbrough,    Chemist, 

1907.  Wright,  John  Henry,  16,  Norwood  Avenue,  Shipley, 

Yorks,  Technical  Chemist. 
1885.  Wright,  Jos.,   19,  Arboretum  Street,  Nottingham 
Lace  Dresser. 
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i>M    Wright,  I..  T.,  Junior  Constitutional  Club,  Piccadilly, 

I.  n. i. hi.  \\'.,  chemical  Gngini 
1010.  Wright,  Robert,  122 

Blast   Furnace  Manager. 
1911.  Wri  !  Adams,  Ltd.,  8beni I 

Hill  Works,  Nottingham,  I  ind  Dyer. 

LI Wright,   Walter  J.,  ham 

Kent,  <  hief  Chemist     Cotton   Powder  Co.), 

Dr.  Ch  irli       I  many, 

Technical  Chemist. 
1907.   WOl  II  .  i    ■■  I  Ltd.,  Toronto, 

list. 

1890.  Wyatt,  Di     Fi  incis,    102,  Wi  Jtreet,  Ni  « 

York  (SI  .  Consulting  Chem 

1905.  Wyer,  Malcolm  Q.,    Che  Library,  State  University, 
4        Iowa  City,  [owa,  I   S.A.,  Librarian. 

o  M     Wyld,  Jno.,  The  Avenu  .  Lidgett  Turk,  Roundhay, 

Leeds,  Chemical  Works  Manager. 
1006,  Wyler,    Dr.   Max,  o  o   Levinstein,    Ltd.,    Blaekley, 

Manehi  ster,  M  ■nufacturing  Chemist. 

1906.  Wynne,  Prof.  W.  Palmer,  F.R.S.,  The  University, 

ield,  and  (Journals)   17.  Taptonville  Road, 
Sheflield,  Professor  of  Chemistry. 


1901.  Yardlcy,  Frank,  c/o  Henry  Jutson  and  Sons.  Liver- 

Street,  Birmingham,  Chemical  Manufacturer. 
ls!>7.  Yates.   \V.    H..    Dm         i  Keynsham,   Bristol, 

Technical  Chemist. 
1913.  Ye.. mans.  Win.  W.,  40.  Alleghany  Street,  Bufl 

N.Y..  U.S.A.,  (  hemist. 
1906.   Yerkes,  Leonard  A.,  c  0  Jos.  Bancroft  and  Sons  Co  , 

Wilmington,  DeL,  U.S.A.,  Bleacher  and  Finisher. 
1S9S.  Yetton,  Thos.,  86,  Bow  Road,  London,  E.,    Con- 
sulting  Distiller**  Chemist. 
1804.   Y"  am.  Dr.  Jno.  11..  325,  Academy  Street.  Newark, 

N.J.,  U.S.A..  Chemist. 
1886.  Yoshida,  Prof.  H.,  Imperial  University  of  Kyoto, 

Kyoto,  Japan,  Professor  of  Chemistry. 
1900.  Voslntakc.  E.,  Nishihara  Machi,  Koishikawa,  Tokyo, 

Japan,   (hemist. 
1SS5.  Young.  Alfred  C.  17,  Vicar's  Hill.  Lewisham,  S.E. 
1885.  Young,    Brougham.    2a,    Sigdon    Road,    Dalston, 

N.E..   Analytical  Chemist. 

1902.  Young,  (.'has.  C,  c  o  Farbeniabriken  of  Elberfeld 

Co.,  117,  Hudson  Street.  New  York  City,  ISA.. 

Colourist. 
1890.  Young,  Dr.  Geo.,  Bradda,  Church  Crescent,  Church 

End,  Finchley,  N..  Chemist. 
1913.  Young,      llainish.     Springfield,     Brownside    Road, 

Cambuslang,  by  Glasgow,  Chemist. 


1904.   \  oung,  Jai 

i  'I,,  i 
O.M.   Young,   Jno.,    2,    M  i  ' 

1 886.   \  oung,   Jn 

Hull. 
1009    \  □  m  .  Jol 

An  il\  tical  i  In 
1004.  5f oung,  Jno  II.. 

Mill! 

(  'hell 

,  J.   \\\.  28,   Maxwell   Drive,  QUaf 
Inspector  under  Alkali  A 
1912.  Young,    Robert,     I.     K 

Qlasg   u  .  \\  . 
1000.   "i  oung,  I!    I  ' itution  "f  Mining 

lurgy,  Salisbury     II 
and  Metallurgist. 
1883.  Young,  Prof.  Bydm  j .  I   K  5 

ratory,   Trinity   College,    Dublin,    Professor 
;  omistry. 
O.M.   Young,   W.  C.   Laboratory,  24,  Aldgate,   I 
E.i  miner  and  ( lonsulting  t  !hem 

1898.  Young,    W.    Qathorne,    Analyst's  Q.N.E., 

Doncaster,    Yorks,    Chief    Chemist 


1899.  Zabriskie.  C.  B.,  c/o  Pacific  Coa-'  .,  100, 

William  Street.  New  Y..rk  City,  D.8.  L,  Ma 
1807.  Zacharias,  Dr.  P.  D..  PhOhellinon  Strut  22,  Athena, 
■  .   I ;   .  alst, 

1912.  Zanetti,   Joaquin    !•'...   Columbia    Cnh 

York  City,  U.8  A  .  Chem 
1906.  Zaremba,    Edw.,    7o7.    I).    S.    Morgan    Building. 

Buffalo,  N.\  .,  U.S.A.,  Presidenl 
1006.  /  Joseph,    37.    Q  rdens, 

i    Kensington,    S.W.,    Chemical     Ei 

(Artificial  Silk). 
1809.  Zilz,    Henry,   Northumberland    House,    Richmond, 

S.W.,   Merchant. 
O.M.   Zimmermann,  A.,  3,  Lloyd's  Avenue.  London,  E.C., 

Chemical  Agent. 
1905.  Zimmermann,  Chas.,  9  and    10,   St.    Mary-at  Hill. 

London,  E.C.,  Chemical  Merchant. 
1897.  Zinsser,  Dr.  Fred,  (i.,  Hastings-npon-Hudflon,  NY. 

U.S.A.,  Manufacturing  Chemist. 

1913.  Zortman,  Dr.  Israel  II  .  -    o  Mess  rg  and 

in,  London.  W.I  .,  I: 
Chemist. 
1912.  Zwingenberger,   Dr.   Otto   K..    o  a    Roessler    and 
11  .--lather    Chem.    Co.,     Perth     Amboy,     N.J, 
D  S.A..  Chemical  Engineer. 
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